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[Iporpammbl  yueOHBIX KypcoB "AureOpa W Hadaja MaTeMaTHYECKOIro
aHanusa", "BepodatHocTh U ctatuctuka”, "['eomeTpus’ SABISIOTCA COCTABIAIOIIUMUA
yacTsMM Tporpammbl  npeaMera «Marematuka» 0a30BOro  ypOBHSA IS
oOyuvaromuxcsa 10—-11 kmaccos.

MOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydyebHOro Kypca «Anredpa U Havyajla MaTeMaTHYECKOTO
aHanu3a» 0a30BOTO YpoBHA Jiisg oOywaromuxcs 10—11 kmaccoB pa3paborana Ha
ocHOBe DenepallbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHWs, C YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM,
NPEIbSABIICMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, M TPATUIIUH POCCUHCKOTO
oOpazoBanus. Peanmuzaiusi mporpaMMbl 0OECTIEUMBACT OBJAJCHUE KIFOUEBBIMU
KOMIIETEHITUSMH, COCTABJISIONIMMUA OCHOBY JUISI CaMOPAa3BUTHS W HEMPEPBIBHOTO
00pa30BaHUs, [EIOCTHOCTh OOMIEKYIBTYPHOTO, JINYHOCTHOTO M TIO3HABATEILHOTO
Pa3BHUTHS JIMYHOCTH O00YYaIOIINXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hauajga MaTeMaTHYECKOTO aHalW3a» SIBJISETCS OJHUM W3
HamOoJee 3HAYUMBIX B IMpOrpamMMe CTaplied IIKOJIbI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEeYHUBAET HWHCTPYMEHTaNbHYIO 0a3y Il HU3Y4YeHHsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(POPMATHUKH, OONIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIaJE€BAalOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM
HayKH, KOTopas (OpMYIUPYET CBOU JOCTHUKEHUSI B MaTEMaTUYECKOH (hopme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJAJEHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKH W OOINECTBEHHOW JKM3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIIOJIB30BATh UX B IOBCEIHEBHOW JKU3HU. B TOXe BpeMs OBiIaJcHUE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMH
pa3BHBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH
YTBEPKIICHUS, UCIIOIH30BaTh 0000IIEHNE W KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaJIoruio, PopMHUpPYET KPeaTUBHOE U KPUTHUUYECKOE MBIIIIeHHE. B xo/ie uzydyeHus
anreOpbl W Hayajl MaTEMaTUYECKOro aHajiu3a B CTapuiedl IIKoJe YydJalluecs
MOJIy4alOT HOBBI ONBIT PEIICHHUS MPUKIAAHBIX 3a/7a4, CaMOCTOSITEJIbHOTO
MOCTPOCHHSI MAaTEMAaTHUYECKUX MOJENEeH pealibHbIX CUTyalluid W WHTEPIpETalnu
MOJIYYEHHBIX  pEUICHUM, 3HAKOMSITCS C  OpUMEpaMUd  MaTeMaTHYEeCKUX



3aKOHOMEPHOCTEW B TMPHUPOJE, HAYKE M B MCKYCCTBE, C BBIJIAIOIIUMUCS
MaTeMaTUYeCKUMH OTKPBHITUSIMU U UX aBTOPAMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CoCOOCTBYIOMINI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesTeIbHOCTH,
TpeOyromieit CaMOCTOSITEIbHOCTH, aKKypaTHOCTH, POJIOTKUTEILHO M
KOHIICHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yybTarT.

B ocnoBe Mmetonuku oOydeHHsT aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredbpa 1 Hayajga MaTeMaTHYECKOT0 aHAIN3ay BKIIIOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JHUHUU: «YHHClIa W BBIUUCICHUA,
«DyHkiuun  u - rpadukuy, «YpaBHeHUS UM HepaBeHCTBa», «Hauana
MaTeMaTUYeCKoro aHanusay, «MHoxkecTBAa ¢ JOTMKa». Bce OCHOBHBIE
COAEPKATEIbHO-METOAMYECKUE JIMHUM HW3y4aloTCs HAa NPOTSKEHUHU JBYX JET
o0ydeHUs B CTapIied IIKOJIe, €CTECTBEHHO JIOMOJHSIS JAPYT JIpyra U MOCTETIEHHO
HACHIIAsICh HOBBIMM TeMaMu U  pazdenamu. JlaHHBIA Kypc  SIBISETCS
WHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe cojepkaHue HECKOIbKUX
MaTeMaTHYECKUX JUCIUIIINH: anredpa, TPUTOHOMETPHUSI, MAaTEMAaTUUEeCKUN aHAIN3,
Teopusi MHOXKeCTB M Ap. Ilo mMepe Toro kak ywariuecs OBjIaJeBarOT Bc€ Oosee
ITUPOKUM MaTEMAaTHYECKUM aImapaToM, Yy HUX MMOCIEI0BATEIbHO (GOPMUPYETCS U
COBEPILICHCTBYETCSI YMEHHE CTPOUTh MATEeMAaTUYECKYI0 MOJENb peabHOMN
CUTyallud, TPUMEHATh 3HaHMS, TIOJy4YeHHBIE B Kypce «Anrebpa u Hauaja
MaTEeMaTHYECKOTO aHaIN3ay, JJIsd PEIICHUS CaMOCTOSTEIBHO C(HOPMYIUPOBAHHOM
MaTeMaTUYECKOM 3a7jauu, a 3aT€M UHTEPIPETUPOBATH MOJTYUEHHBINA pe3ybTarT.

ConepxarenbHO-MeTOAMYECKas JIMHUA «YHucia U BBIYUCICHUS 3aBEpIIaCT
dbopMupoBaHUE HABBIKOB MCIOJB30BaHUS JICHCTBUTEIBHBIX YUCEN, KOTOpOE OBLIO
HA4aTO B OCHOBHOW ImKoje. B crapmiei mkoje ocoboe BHUMaHUE YIETISCTCS
(GbOpMHUPOBAHUIO TIPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
WCIIOJIb30BAaHUE PA3UYHBIX (OpPM 3amuch JEUCTBUTENHHOTO YHCIA, YMEHHUE
pallMOHATILHO BBINOJHATh JEWCTBUS C HUMH, JelaTh MNPUKUAKY, OLECHHUBATh
pesynbrar. OOywaromuecs TOMyYarT HaBBIKHM NPHOTUKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
WCIIOJIb30BaHUSI MATEMAaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAXKEHHUI.

JIuausa «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHsI B CTapuied IIKOJIe, TOCKOJIBKY B KaXIOM pa3jelie MpOorpaMMbI
MPETyCMOTPEHO PEIICHUE COOTBETCTBYIOMIUX 3ajad. OOydaroniuecs: OBIaJeBaIOT
pPa3IMYHBIMUA METOJAaMHU pEUIEHUsS UENbIX, PalUOHAJbHBIX, HUPPALUOHAIbHBIX,
MOKa3aTeJIbHbIX, JOrapuPMUYECKUX UM  TPUTOHOMETPUYECKUX YpPAaBHEHUH,
HEPABEHCTB U UX cucteM. [lonyueHHble yMEHUS UCTIONB3YIOTCS MPU UCCIIEIOBAHUU



(YyHKIMH ¢ TOMOLIBIO MPOU3BOJHOM, PEIICHHH NPUKIAJHBIX 3ajad U 3a7a4 Ha
HaxXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud QyHkouu. JlanHas
colep)karesibHas JIMHHMS BKIIOYAaeT B ce0d Takke (OpMUPOBAHHE YMEHMI
BBINIOJIHATD pacy€Thl Mo (opMynaMm, MNpeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAXKECHUH,
collepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHUIo aiareOpanveckoro
Marepuaja MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUICHUS YyYalluXcs, (OPMUPYIOTCS HABBIKU J€IyKTUBHBIX
paccykaeHud, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. AnrebOpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEI0BATEIBHOCTD U3YyYEHHUS Marepuana. N3yuenne CTENIEHHOM,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKLIMIA ISl pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIM30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMyJIamMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, MCCIE0BAaTh MOJy4YEHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

CopnepxarenpHass nuHus «Havyana mMaTreMaTHyecKoro aHajlv3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaT€MaTUYECKHUX, TaK W MPUKIATHBIX 3a7]ad4,
JOCTYTHBIX 00y4YaromUMCs, Y KOTOPBIX MOSABISAETCS BO3MOXKHOCTb HUCCIIEIOBATh U
cTpoutTh Tpaduku (QYHKIMH, oOmpeAensaTh WX HaUOONbIINE W HAUMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI T, HAXOAUTH CKOPOCTH U
YCKOpeHMsI TpoueccoB. JlaHHasg cojlep)karenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENIeld peajJbHbIX CHTyaluH,
HAXOXKJEHUS HAWIy4lIero pelIeHHs B NPUKIAJAHBIX, B TOM YHCIE COLHUAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJin3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEATUBHOTO
MBIIJIEHUS, (POPMUPOBAHUIO YMEHUW paclo3HaBaThb MPOSBICHHS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U HcKyccTBe. OOyuarompecs y3HAKWOT O



BBIJAIOIIUXCA pe3ysibTaTaX, IOJY4YEHHBIX B XOJE pa3BUTUA MaTEMAaTUKH Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-METOANYECKAsA JIMHUAS «MHOKECTBA U JIOTHKa» B OCHOBHOM
IIOCBSAIIEHA  DJIEMEHTaM  TEOPUM  MHOXKECTB.  Te€OpeTUKO-MHOXKECTBEHHBIE
IIPEICTABICHNS IIPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MAaTEMATUKU U IPEIJIararoT
HanOoJiee YHUBEPCAIbHBIN $3bIK, OOBEAUHSIONINI BCe pa3eibl MaTEMAaTUKU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMIUIMHBI B €IUHOE
nenoe. [loaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOW MAaTEMaTUKM M UCIIOJIb30BaThb €ro s
BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa um Hadajga MaTeMaTH4YECKOTO aHajIM3a» IMPUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTUYECKOI'O MOJIEIMPOBAHUA, KOTOpPbIE IPU3BaHbI
c(hopMHpPOBaTh HABBIKK MOCTPOEHUS MOJIENIEH pealIbHbIX CUTYallUl, UCCIEOBaHUS
TUX MOJEJIell C MOMOIIbIO almnapara ajreOpbl U MaTeMaTHYECKOro aHalu3a |
WHTEPIIPETAllMU ITOJYYEHHBIX PE3yibTaToB. Takue 3aJaHus BILICTEHBI B KaXXIbId
U3 pa3erioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YeTCs
JUISl pelIeHus] NPUKIAIHbIX 3a7a4. [Ipu penieHnn peanbHbIX NPAKTUYECKUX 3a]1a4
yyaliMecs pa3BHUBaIOT HAOJIIOJIATENbHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, MCIONb30BATh AHAJIOTHIO, 0000IIATh U KOHKPETHU3UPOBATh
npodnemy. JlesTenpbHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATIHBIX
3aja4 OpraHM3yeTcsl B IpoOLiecCe M3YyUeHHUs BCeX TeM Kypca «Anredpa um Hayana
MaTE€MAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM maHe Ha HW3ydeHHE Kypca aireOpbl M Hadajdl MaTeMaTHYeCKOTO
aHajgu3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 yaca B Henenmto B 10 kimacce u 3 Jaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooyuenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MEepUOAMYECKHe  IpoOu.  ApupMeTHYecKue  Oomepauud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue omnepanuud C JACHCTBUTENbHBIMH uuciaamMu. [Ipubnnxénubie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHMCEN [JISl PELICHUS MNPAKTUYECKUX 3a/ad U MPEJCTAaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenbix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMS ¢ HATypaJlbHBIM U LIEIbIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCJIE0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
peLIEHUs PealIbHBIX 3a/1a4 MPUKIIAJHOTO XapakKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PpPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, ClIeACTBUE, JOKAa3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BhIpaXKEHHM, COAEPKAITUX JOTaPU(PMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHre MpUKIaIHbIX 33/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmudeckas QyHKIIMHU, UX CBOMCTBA U IpapUKH.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAECHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3aJadax, Ui ONpENENIeHHs CKOPOCTH Ipouecca, 3aJaHHOTo
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTuka» JTOJKHO 0OecreYnBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTuKa» XapakTepU3yKTCS:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Tp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIIOMY U HAaCTOSIIIEMY POCCUHCKON MaT€MaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapO/1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUUECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHUpPY, BKIIIOYas 3CTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMCHHS TIPHUMEHSATH MAaTEMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOU
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peanu3oBbIBATH COOCTBEHHBIC JKU3HCHHBIC IUIaHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NpPUMEHEHHEe MaTeMaTHMYeCKHX 3HAHMM IS pelleHus 3a7ad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKd M  OOIIECTBEHHOW TNPAKTUKHA, TOHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBJISITh MPOEKTHYIO M HCCIEIOBATENIBCKYIO AESTEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eUCmBUAMU, YHUBEPCAbHBIMU Pe2YIAMUSHbIMU OeUCBUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJaccupuKanuu, OCHOBaHUS It OOOOIIEHHUS WU CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeunsi B (aKTax, [aHHBIX, HAOJIONECHUSIX U YTBEPKICHUIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE W  JlaHHOe, (OpMHpOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEITLHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIIECCAMU,

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €70 Pa3BUTHU B HOBBIX YCIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALINIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JHMAJIora, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YU4ETOM 3aJ]1a4 MPE3EHTAIIMU U 0COOEHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

3)

NOHMMaTh M HCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboTHI, pactpenensiTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOM JEHCTBHSI C JAPYTUMH WICHAMH KOMAaHJIBI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

dopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHUHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PEe3yJIbTaTa BHIUYUCIICHUN.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a1a4 U IIPEJACTABIICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCUHYC Y TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILEJOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusaTh npeoOpa3zoBaHusl LENbIX, PAMOHAIBHBIX W HPPALMOHATBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBarh peajibHble CUTyallMM Ha S3bIK€ aiareOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJieieHrs] ¥ MHOXKECTBO 3HA4Y€HUM (QYHKIUHU, Tpaduk (YHKUUU, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u unTaTh rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIMH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHAIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar Uil ONMCaHUs
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JIEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHWM i1 MNpeoOpa3oBaHUsl  BBIPAKEHUI;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEpUPOBATH MOHIATUAMU: JOTapU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JIJIS1 PEUIEHUS PAKTUYECKUX 3a/1a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIEI0BATh MOCTPOEHHBIE MOJIEIH C MCIIOJIb30BAHUEM alllapaTa aireopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus (PyHKIMY, 3aaHHON TpaQuKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'padUKH JTUHEWHBIX YpaBHECHHI
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPHIBHAS (DYHKIHS; MTPOU3BOAHAS (DYHKIINH;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO JJIS1 UCCIIEOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUAMM: [EepBOOOpa3Hasi W  HMHTErpaj; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMA MaTEMAaTHIECKOTO aHAIH3a.



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Konrpoabubie | IIpakTHyeckue Aara tupposhie
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsI padoThbI pecypest

MHO3K€eCTBO, ONepaluy HaJl

1 MHOXeCTBaMH. /lnarpaMmsl 1 brbmmorexa [OK

. https://m.edsoo.ru/746d5dce

Ditnepa—Benna
PammmonansHEIe YMCHa.

5 OOBIKHOBEHHBIE U JECITUYHEIE 1 bu6moreka [IOK
JpoOH, IPOIIEHTHI, 0ECKOHEUHBIE https://m.edso0.ru/be888093
MepUOANIECKUE APOOH
ApubdmMeTnueckue orneparuu ¢

3 palMOHANIBHBIMU YUCIIAMU, 1 bu6mmoreka [IOK
npeoOpa3oBaHMUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUHN
[Ipumenenue npoOeii U MPOLIEHTOB

4 JUISL pelIeHUs MPUKIIAHBIX 3a7a4 U3 1 bubnuoreka [JOK
pa3IMYHBIX OTpacieil 3HaHUU 1 https://m.edso0.ru/44dd1046
peabHOM KU3HU
[Ipumenenue npo6eii v MPOIEHTOB

5 JUIS peIlieHUs MPUKIATHBIX 33734 U3 1 bubnnoreka [JOK
pa3JIMYHBIX OTpACcied 3HAaHUM U https://m.edsoo0.ru/d99d8c74
peanbHOM KU3HU

5 JleficTBUTENBHBIE YHCTIA. 1 bubnunoreka [JOK
PanmonaneHble 1 HppallMOHAIIBHBIE https://m.edsoo.ru/2f36a36f



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

qucia

ApupmeTrueckue onepanum ¢

bubmuoreka [JOK

;
JNEUCTBUTEILHBIMHI YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,

8 IpaBUiIa OKPYIVICHUS, IIPUKUIKA U bubnmorexa LHOK

p pyT - 1P . https://m.edsoo.ru/cb723fbd
OIICHKA Pe3yJIbTaTa BEIYUCICHHMA

9 TokecTBa U TOXKISCTBCHHBIC bu6mmoreka [IOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15

10 YpaBHEHME, KODEHDb YPAaBHEHUS bubmmorexa [TOK

p » KOP M3 https://m.edsoo.ru/11ac68be

11 HepaseHcTBO, pelieHre HepaBeHCTBA bubmmorexa [OK

P > P p https://m.edsoo0.ru/50bdf26d
bu6moreka [IOK

12 Merto epBaJIo

TOL MIHTepBaIon https://m.edsoo0.ru/775f5d99
Pemenue mnensix u qpo6HO-

13 allMOHANbHBIX YPABHEHUN U bubmorexa [OK
pall P https://m.edsoo.ru/6ec7a107
HEPaBEHCTB
KonTtponpHas padoTa o teme
"MHO€eCTBa pallMOHAIbHBIX U

14 e CTBUTEIBHBIX YHCEIT 3 HeAens bubmorexa HOK
A ’ OKTAGpA https://m.edso00.ru/1914a389
PanmvonansHbIe ypaBHEHUS U
HEepaBeHCTB"

DyHKIHA, CIOCOOBI 3aJaHUs
15 W) YHK HI/II/I B3anmuo 06H aTHBIC bubmmorexa [JOK
YHICHHH. p https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux k. O0IacThb
padHK dymku . bubmuoreka [JOK
16 OTIpeJieNIeHUs] 1 MHOKECTBO 3HAYCHUI

¢bynkuuu. Hynu ¢pyHkuumu.

https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

[IpomexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (DYHKIUU bubmmorera LIOK
YHKH https://m.edsoo.ru/ff4564ad
CreneHs C 1eJIbIM [T0KA3aTEIEM.
18 CrangaptHas ¢popMa 3aricu bubmorexa LHOK
. P P https://m.edso0.ru/66446d3e
JNEHUCTBUTEILHOTO YUCIIA
Hcnonb3oBanue noaxoasiiei popmsl
19 3aIlMCH IEVCTBUTEIBHBIX YUCET JUIS bubnuorexa [JOK
peuieHus NpakTHIECKUX 3a/1a4 U https://m.edsoo.ru/6eadc6f1
MPEACTABICHUS JAaHHBIX
Crenennas KIUS C HATypaTbHBIM
20 U LEJbIM noigjaTI;neM Eé };zoﬁCTBa u bubamorexa [JOK
I ’ https://m.edsoo.ru/3f25a047
rpaduk
Apudmernyeckuil KOpeHb bubnuoreka [IOK
21 .
HaTypaJbHOW CTENIEHU https://m.edso0.ru/d82c36d4
Apudmernueckuil KOpeHb bubnuoreka [IOK
22 .
HaTypaJbHOW CTENIEHU https://m.edsoo.ru/fe7fc4db
CpoiicTBa apuPMETUYECKOTO KOPHS bubnuoreka [JOK
23 .
HaTypajbHOU CTENIEHU https://m.edso0.ru/d0f0b260
24 CaoiicTBa apr(METHUECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOW CTENEHU https://m.edso0.ru/c3389865
o5 CpoiicTBa apuPpMETUYECKOTO KOPHS bubnnoreka [JOK
HaTypaJbHOW CTENEHU https://m.edsoo.ru/444c4b9c
26 JlelicTBus ¢ apuMEeTHUESCKUMHU bubnnoreka [JOK
KOpHSIMH N—OM CTENEHU https://m.edso0.ru/54b815c5
97 JeiicTBus ¢ apudMeTHUECKUMU bubnuoreka [JOK
KOpHSAMH N—OM CTENEHU https://m.edsoo.ru/83105a0e
28 JlelicTBus ¢ apupMETHIECKUMU bubnuoreka [IOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

KOPHSIMU N—O# CTENEHU

https://m.edsoo.ru/2ablc7bc

29 JleiicTBus ¢ apuPMETHISCKUMHU bubmuorexa [IOK
KOpPHSAMH N—OU CTENEHU https://m.edsoo.ru/eacb053c
JleticTBus ¢ apuMETHICCKUMHU bubnuorexa [JOK

30 .

KOpHSAMH N—OW CTEIEHU https://m.edsoo.ru/8a5ada51

31 Pemrenne nppanmoHaIbHBIX bubnnorexa [JOK
YpaBHEHUIN U HEPABEHCTB https://m.edso0.ru/69106ae7

32 Pemrenne nppanoHaIbHBIX bubnuorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edso0.ru/9362fead

33 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YPAaBHEHU U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Pemrenne nppanmoHaIbHBIX bubnuoreka [IOK
YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/de7ca33e

35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUIN U HEPABEHCTB https://m.edso0.ru/87e5e52d
CaoiicTBa u rpaduk KOpHS N-0H bubnuoreka [IOK

36
CTCIICHH https://m.edsoo.ru/ebOcc5e3

37 CaoiicTBa u rpaduk KOpHs N-0i bubnuoreka [JOK
CTCIICHH https://m.edsoo0.ru/5f29b9b5
KounTponbnas pabora o teme

38 "ApudmeTrndeckuii KOopeHb N—oi 4 Hepena bubnnoreka [JOK
crenenu. ppanuoHaabHbie AHBapA https://m.edsoo.ru/f13af630
ypaBHEHUS U HEpaBEHCTBA"

39 CuHyc, KOCHHYC U TAaHT€HC YHCIIOBOTO bubnuoreka [IOK
aprymeHra https://m.edso0.ru/5f605ed0

40 CuHyC, KOCHUHYC U TAHT€HC YUCIOBOTO bubnunoreka [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78

41 ApKCUHYC, apDKKOCUHYC M apKTaHT'€HC bubnuorexa [IOK



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
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

YUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC

bubmuoreka [JOK

42
YUCIIOBOIO apryMeHTa https://m.edsoo.ru/f1ff9220
TpuronomeTrpuyeckas OKpy>KHOCTb,
43 0111) e CJIGHI/I: T HFOHOMeIT)y;IquCKHx brbmmorexa LOK
per . P P https://m.edso0.ru/6df195a0
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronome eckas o OCTb,
44 0111)1/: :n::\;[{HT: I;IqHFEHS([)MI;E y;IKl:IeCKTI/IBX brbmmorexa [OK
per . P P https://m.edso0.ru/6b61c578
(yHKIHMI 4UCI0BOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUYECKHE bubmuorexa [JOK
hopmyIsl https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
46
hopmyIsl https://m.edsoo.ru/fcdd2a2e
47 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/b8a0ff2f
48 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
(hopmyIbt https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09ba5b3d
51 [IpeobpazoBanue bubnunoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edso0.ru/1f4655da
59 [IpeobpazoBanue bubnnoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edso0.ru/76ce9958
53 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenune TpuroHoMeTpruuecKux bubnuorexa [IOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
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YpaBHEHUI https://m.edsoo.ru/6baefel9
55 Pemenune TpuroHoMeTpuuecKux bubmuorexa [IOK
YpaBHEHUU https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
yYpaBHEHUH https://m.edso0.ru/65a0f2d0
57 Pemrenne TpuroHoMeTpu4ECKUX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/0d8a770d
58 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTpru4ECKUX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/e6eec650
O606mmenue mo reMaM "OCHOBHBIE
60 TPUTOHOMETpHUYECKHE (HOPMYITBI bubamorera LOK
P P PMYIIBL- " https://m.edsoo.ru/ae44ac4c
Tpuronomerpuyeckue ypaBHEHHs
KonTtponsHas paboTa o reme
"®opMyibl TPUTOHOMETPHUH.
61 Tpuronomerpudeckue 4 Hepens bubmorexa [IOK
P P . anpens https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccutickast
poBepouHasi paboTa
62 KonTpoisHast padbora 3a rox / 4 Hepena bubmuoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa anpena https://m.edso0.ru/188bbf6c
O0o0011enne, cucTeMaTH3ausa 3SHaHUH
bubnuoreka [JOK
63 3a Kypc anreOpbl 1 Haual
https://m.edso0.ru/33e6629e
MaTemaTHdeckoro aHanusa 10 kiacca
ApugpmeTrnueckas 1 reoMeTpudecKas
64 nporpeccun. Mcnons3zoBanue bubnuoreka [IOK

MIpOorpeCcCruu i peIICHUA PCAJIbHBIX
3aia4 NPUKIIaAHOTO XapaKTepa

https://m.edsoo.ru/d36669f8



https://m.edsoo.ru/6baefe19
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BeckoneuHo yObIBaroras
65 reomeTpuueckas nporpeccus. Cymma 1 bubmmoreka [JOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1cbhf72bl
Tr€OMETPUIECKON TIPOTPECCHH
bub6mmoreka [{OK
66 PopMmy1a CAOKHEIX NPOLCHTOB . https://m.edsoo0.ru/538fc437
bu6mmoreka [IOK
67 PopMmy1a CAOKHEIX NPOLCHTOR ! https://m.edsoo.ru/c2627eca
O0006111eH1E, CUCTEMATH3aLMS 3HAHUI
68 3a Kypc anreOphl ¥ Haval 1 Bubnuorexa LIOK
https://m.edso00.ru/49f1b827
MaTeMmaThdeckoro ananuza 10 kmacca
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara undposbie
n/n Tewa ypoxa Bcero Konrpoaprre | Hpaktirieckite H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 Crenens ¢ palluOHAIILHBIM 1 bubnnorexa [JOK
[IOKAa3aTeIeM https://m.edso0.ru/a52939b3
. bubnuoreka [JOK
2 Coficta creneii 1 https://m.edsoo.ru/ff601408
3 [IpeoOpa3oBaHue BbIpaskeHUH, 1 bubnuoreka [IOK
COJZEpKAIIUX PAIIMOHAIBHBIE CTEIICHU https://m.edso0.ru/3d87e248
4 [IpeoOpa3oBanue BbIpaskeHUH, 1 bubnuoreka [IOK
COJIepKAIUX PAIlMOHATIbHBIE CTEIIEHU https://m.edso0.ru/343c6b64
5 [IpeoOpazoBaHue BBIpAKEHUH, 1 bubnuoreka [IOK
COZEpKaIIUX pallMOHATBHBIE CTEIICHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIE ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/be76320c
7 [TokazaTenbHbIe ypaBHEHUS U 1 bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0.ru/3d408009
8 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/bd5ffOec
9 [Toka3arenbHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloka3zarenpHble ypaBHEHUS U 1 bubnuoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/536de727
1 IToka3zaTtenpHast QpyHKIUSA, €€ 1 bubnuoreka [IOK

CBOIicTBa U rpaduk

https://m.edsoo.ru/85bc8132
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KonTtposnsHas paboTa o teme
"CteneHs ¢ palMOHAIbHBIM

4
12 nokasaresnem. [lokazarenbHast HeATA bubnuorexa LIOK
(ymkts, TToKasaTeNbHbIE ypaBHEHH ceHTAbpA https://m.edsoo.ru/58e8e2f2
1 HepaBeHcTBA"
bubmmoreka [{OK
13 JI
OrapHM HHea https://m.edsoo.ru/3e3230d4
14 JlecaTu4HbIE U HaTypajIbHbIE bubnnorexa [JOK
norapudmsl https://m.edsoo.ru/lea72162
15 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
CoJIepXKaIiux Jorapudmol https://m.edsoo.ru/da48154c
16 [IpeoOpa3oBanue BbIpaskeHUH, bubnuoreka [IOK
coJieprKalux Jorapu@mol https://m.edsoo.ru/4beff03b
17 [IpeoOpazoBaHue BBIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fe189f2d
18 [IpeobpazoBaHue BhIpAKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aa5
19 JlorapudmMuueckue ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edso0o.ru/3034724e
20 JlorapudmMuueckue ypaBHEHUS U bubnuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/9e3f4bc9
29 Jlorapudmuueckue ypaBHEHUS U bubnnoreka [JOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudpmuueckast QyHKIM, €€ bubnuoreka [IOK
cBOiicTBa U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudmuueckas QyHKIM, €€ bubnuoreka [IOK
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CBOIiCTBA ¥ rpaduk

https://m.edso00.ru/9d102051

Tpuronomerpuueckue GyHKIUH, UX bubmuorexa [IOK
25 .
CBOMCTBA ¥ rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuieckue GyHKIUH, UX bubnuorexa [JOK
CBOMCTBA ¥ rpaduKu https://m.edsoo.ru/d2e4601b
Tpuronomerpruyeckue GyHKINU, UX bubnnorexa [JOK
27 .
CBOMCTBA U rpaduKu https://m.edsoo.ru/ba9da96d
28 Tpuronomerpuueckue GyHKINH, UX bubnuorexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/24ab3c53
29 [IpuMeprl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
30 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0c837397
31 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.edso0.ru/e6e1901f
32 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEpPABEHCTB https://m.eds00.ru/0f903c75
KonTposnpHas paboTa o teme
"Jlorapudmudeckas QyHKITHA.
33 JlorapudmMuueckue ypaBHEHUS U 3 Hepena bubnuorexa [JOK
HEpaBEHCTBA. TPUTOHOMETPUUECKHUE HOA6PA https://m.eds00.ru/10130727
(GyHKIMY 1 UX TpaduKy.
Tpuronomerpuyeckue HepaBeHCTBA"
bubmuoreka [JOK
34 Henpeperarsie ynicumt https://m.edsoo.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB JJIs PELICHMUS bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
36 MeTo1 MHTEPBAJIOB [ PELICHMUS bubnuoreka [IOK
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HEPABEHCTB https://m.edsoo.ru/Oadbcelb
bubmuoreka [JOK
37 IT
pom3BOAHas Gy https://m.edso0.ru/0731ad3d
bubmmoreka [{OK
I1
38 POM3BOAHAS yHKILH https://m.edso0.ru/723dd608
39 I'eomerpuueckuii u puzndeckuii bubnnorexa [JOK
CMBICIT ITPOU3BOTHOM https://m.edso0.ru/6c8d36ff
40 I'eomerpuueckuii u puznyeckuit bubnuorexa [JOK
CMBICJI IIPOU3BOTHOM https://m.edsoo.ru/a413eca9
41 [Ipon3BOIHBIE 3IIEMEHTAPHBIX bubnuoreka [IOK
byHKINNA https://m.edso0.ru/c7550e5f
[Ipon3BOIHBIE 3IIEMEHTAPHBIX bubnuoreka [IOK
42 .
byHKINNA https://m.edsoo.ru/14ab3cdb
43 [IpousBoHAs CYyMMBI, MPOU3BEICHHUS, bubnuoreka [IOK
4acCTHOTO (hYHKITUN https://m.edsoo.ru/c12a0552
m [IpousBoHAs CyMMBI, MPOU3BEICHHS, bubnuoreka [IOK
4acTHOTO (YHKITUN https://m.edso0.ru/d598f201
45 [IpousBoHAas CyMMBbI, TPOU3BEACHUS, bubnuoreka [JOK
4aCTHOTO (YHKITUN https://m.edsoo.ru/1de34d4d
[Ipumenenre mpou3BOIHOM K
46 HCCIeA0BaHUI0 (PYHKIIMHI Ha bubmorexa HOK
A YHEH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBbI
[IpuMeHeHne npon3BOIHOM K
47 HCCaeA0BaHUIO0 (PYHKIIMHI Ha bubmorexa HOK
A YHEH https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBbI
[Ipumenenne npou3BOIHON K
P P HV bubmuoreka [JOK
48 WCCIeI0BaHUI0 (QYHKIIMI Ha

MOHOTOHHOCTB U 3KCTPECMYMbI

https://m.edsoo.ru/0b411edd
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IIpuMeHeHnne npou3BOIHON K

bubmuoreka [JOK

49 HCCIEN0BAHUIO KLU Ha
A pymicu https://m.edsoo.ru/cafobd2f
MOHOTOHHOCTB Y 3KCTPEMYyMBI
Haxoxnenne HauOOJIBIIIETO U
50 HAaMMEHBIIETO 3HaYCHUsT (PYHKIIUU HA bubnuorexa LIOK
YHKIL https://m.edsoo.ru/fac78f05
OTpE3Ke
Haxoxnenne HanOOJIBIIETrO U
51 HaUMEHBIIIETO 3HaYeHUsT PyHKIIUHM HA bubnmorexa LOK
i https://m.edsoo.ru/fb6a8acf
OTpE3Ke
Haxoxnenne HanOOJIBIIErO U
52 HauMEHBIIEero 3HaueHus (PyHKIUH Ha bubamorexa [JOK
yH https://m.edsoo.ru/cffcb7e5
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
53 HaWMEHBIIIETO 3HaYeHUs PyHKIINHM HA bubmorexa LOK
i https://m.edso0.ru/d9469916
OTpEe3Ke
Haxoxnenne HanOOJIBIIErO U
54 HaWMEHBIIIETO 3HaYeHUs PyHKIINHM HA Bubmmorexa [JOK
YHEH https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxoxnenne HauOOJIBIIETO U
55 HaWMEHBIIIETO 3HaYeHUs (PYHKIIMHA HA Eubmorexa HOK
i https://m.edsoo.ru/86adcbfd
OTpE3Ke
[IpuMeHeHre MPON3BOIHOM /ISt
HAXO0XJACHUS HAaWJTY4YIEro peleHus B
56 IPUKIIAIHBIX 3a1a4yax, I Bubmorexa OK
p ’ https://m.edso0.ru/13205d80
oTIpeJieNieHus] CKOPOCTH Ipoliecca,
3aJJaHHOTO (GOPMYJIOH UK rpaduKoM
57 KonTposneHas paboTa o teme 4 Hepens bubnuoreka [IOK
"[IpousBoanas. [Ipumenenne AHBapA https://m.edsoo.ru/f8ed5f99



https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80
https://m.edsoo.ru/f8ed5f99

MPOU3BOTHOM"

58 [lepBooOpa3nas. Tabnuua bubmuorexa [IOK
nepBooOpa3HBIX https://m.edsoo.ru/d777edf8
59 [lepBooOpasnas. Tabmuma bubmmoreka [IOK
nepBooOpa3HBIX https://m.edso00.ru/30c3697b
60 HHTerpain, reoMeTpUYeCcKuil 1 bubnnorexa [JOK
(bMBUYECKU CMBICIT UHTETpasIa https://m.eds00.ru/391272c9
61 HHTerpai, reoMeTpuYeCcKuil 1 bubnuorexa [JOK
(u3nueckuil CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f
62 HuTerpai, reoMmeTpuyecKuii u bu6moreka [IOK
(buznuecKkuil CMbICT UHTErpaja https://m.edso0.ru/07eb464b
63 Brruucnenue unterpana no gopmyne bubmuorexa [JOK
Herorona—JleiiOaumna https://m.edsoo0.ru/b9b225c3
64 Brruucnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleiiOauna https://m.edsoo.ru/b800deb4
65 Brruucnenue unterpana no gopmyie bubmuorexa [JOK
Herorona—JleitOauna https://m.edsoo.ru/f5eed075
66 Brruncnenue unterpaia no Gopmyie bubmuoreka [JOK
Herorona—JleitOHuna https://m.edsoo.ru/41da431a
. . bu6mmoreka [JOK
67 Cucrembl TUHEHHBIX YPaBHCHUI
https://m.edsoo.ru/h648235a
68 Cucrembl TMHENHBIX YPaBHEHUN bubmorexa LIOK
https://m.edsoo.ru/5ab83864
Pemenne npukiaaHbIX 3a/1a4 C
69 MOMOIIBI CUCTEMEI IMHEWHBIX bubmiorexa LOK
. https://m.edsoo.ru/a4d65ee5
ypaBHEHUI
70 Pemenue npukiaaHeIx 3aga4 ¢ bubnuoreka [IOK

MOMOIIIBIO CUCTEMBI IMHEMHBIX

https://m.edsoo.ru/aa5962el
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YpaBHEHUI

Cucrembl 1 COBOKYITHOCTH LCJIBIX,
palluOHAJIbHBIX, UPppAllMOHATIbHBIX,

bubmmoreka [{OK

& MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.eds00.ru/48190472
YPaBHEHUH U HEPABEHCTB
CucreMbl U COBOKYITHOCTH LIETbIX,

79 palOHANBHBIX, UPPALUOHAIBHBIX, bubnnorexa [JOK
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUIN U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTH LIETBIX,

73 paloOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHbIX, JOTaPUPMUUECKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUN U HEPABEHCTB
CucremMbl 1 COBOKYITHOCTHU LIETBIX,

74 palMOHANBHBIX, UPPALMOHAIBHBIX, bubnuoreka [IOK
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHUI U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKITHI bubnuoreka [JOK
JUISL pEIIeHUs] YpaBHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Hcnons3oBanue rpadukoB GyHKITHI bubnuorexa [JOK
JUISL pEIIeHUs] YpaBHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO

77 MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3 bubmmorexa [JOK

. https://m.edsoo.ru/ca878deb
Pa3IUYHBIX 00JaCTe HAYKH U
peanbHOM KU3HU

78 KonTposneHas paboTa o teme 2 Hepena bubnuoreka [IOK

"MHTerpan u ero NpuMEHEHNS. MapTa https://m.edso0.ru/471c735b
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Cucremsbl ypaBHeHUI"

79 HatypainbHble 1 1ienble yncia B bubmuorexa [IOK
3a7a4ax U3 peajbHOM KU3HU https://m.edsoo.ru/3ceel327
80 HarypanbHble u 1iesnble yucna B bubnuorexa [JOK
3a7a4ax U3 peajbHOU KU3HU https://m.edsoo.ru/a35a131d
81 HarypanbeHble u 1iesnble ynucna B bubnnorexa [JOK
3a7a4ax U3 peajbHON KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKu JeTMMOCTH LETBIX YUCET bubmorexa HOK
https://m.eds00.ru/51696a67
83 [Tpu3Haku qETMMOCTH HETBIX YUCEIT bubamorexa [JOK
https://m.edsoo.ru/fab81cOe
84 [Ipu3HaKK OETMMOCTH LIETBIX YUCEI bubnmorexa [JOK
https://m.edsoo.ru/ef2c6e43
85 [ToBTOpEeHue, 0600IICHNE, bubnuoreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edso0.ru/0312cf8c
86 [ToBTOpEeHue, 06o0IICHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEeHuE, 0600IICHNE, bubnuoreka [JOK
cUucTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpEeHUE, 0600IICHNE, bu6mmoreka [JOK
cucTeMaTu3alys 3HaHUU. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
89 [ToBTOpEHUE, 0000IICHNE, bubnunoreka [JOK
cucTeMaTu3alus 3HaHUU. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpEHUE, 0000IICHNE, bubnnoreka [JOK
cUcTeMaTU3alys 3HaHWW. Y paBHEHUS https://m.edsoo.ru/337aad59
[ToBTOpEHME, o6o6meHIfe, BuGmmorexa [OK
91 CHCTEMAaTU3alMsl 3HaHUIA.

Hepasencrsa

https://m.edsoo.ru/a86014el
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[ToBTOpEHue, 060061ICHNE,

92 CHCTEMATH3AaLUs 3HAHUI bubmotexa [JOK
H ’ https://m.edsoo.ru/5c45a60a
HepasencrBa
IToBTOpEenue, 0600IIEHNE,
93 CI/ICTel\faTI/ISa 15831 3121{1/11?1 bubmorera [JOK
1 ) https://m.edsoo.ru/19304aba
HepasencrBa
IToBTOpEHune, 0000IICHHE,
94 CI/ICTel\faTI/Ba st SI—?EJL;HI/II\/JI bubmorexa HOK
1 ) https://m.edso0.ru/c3d4b282
HepasencrBa
[ToBTOpenue, 0600IICHNE,
95 cucteMaTu3anus 3HaHuil. CHCTEMEBI bubmorexa HOK
N 1 ’ https://m.edsoo.ru/a20b8a4c
YpaBHCHHIA
[ToBTOpenue, 06o0IICHNE,
96 cucreMaTtusanus 3Hanuii. CUCTEMBI bubmorera [IOK
. 1 ’ https://m.edso0.ru/a012476d
YpaBHCHHIA
97 [ToBTOpeHnue, o600mIEeHNE, bu6mmoreka [IOK
cuctemaTusanus 3HaHuil. OyHKun https://m.edso0.ru/d620c191
08 [ToBTOpEeHuEe, 0600IICHNE, bubnuoreka [JOK
cucrtemaTusanus 3Hanuil. OyHkuu https://m.edsoo.ru/7017196f
99 Hrorosas koHTpoJbHas padoTa 1 Hepens bubmorexa LOK
p p mas https://m.edso0.ru/513c9889
1 Hegena bu6mmoreka [JOK
100 " o
TOTOBAA KOHTPOIbHAA paboTa mas https://m.edso0.ru/2276973
O0o0011enne, cucTeMaTH3anusa 3SHaHUH
101 3a Kypc anreOpsl ¥ Hayall bubnuoreka [IOK
MareMaTuueckoro anammsa 10-11 https://m.edsoo.ru/3330f7ef
KJIaCCOB
102 O06o0mIeHre, cucTeMaTH3alus 3HaHUI bu6mmoreka [JOK
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3a Kypc anreOphl U Hayvall
mareMmarudeckoro anaiamsa 10-11

KJI1aCCOB

https://m.edsoo.ru/cead345e

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



https://m.edsoo.ru/cead345e

CUCTEMA OLHEHKH JOCTUXEHHUA OBYUYAIOIIIMMHUCHA
IHVIAHUPYEMBIX PE3YJIBTATOB OCBOEHUSA OBPA3OBATEJIbBHBIX
IHPOI'PAMM HA YPOBHSAX OCHOBHOI'O OBIIEI'O U CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

YUYEBHBIN NPEJMET «MATEMATHUKA»

OneHrBaHUE MPEIMETHBIX PE3YJIHbTATOB 00YUEHHUS HAPABJICHO HA:

— OIpeJIeIEHHE COOTBETCTBUS YPOBHS C(POPMUPOBAHHOCTH Yy 00YUaIOLIETOCs
pe3ynbTatoB 00yuenus TpedbopanusiMm GI'OC COO u ®OIT COO;

— BBISIBJICHHE JI€(UIIUTOB NMPEIMETHON MOJATOTOBKU (ITPOOEIIOB B 3HAHUSX,
YMEHUSX, HaBBIKaX);

— YCTaHOBJICHUE 3aTPYTHEHUM O0YyJArOIIUXCS B TOCTHKECHUU
3aIUIAHUPOBAHHOTO YPOBHSI O0YUEHHUS M MX MPUYHH.

[Tpu BBICTABICHUH TEKYIIEH OIEHKH, TIPEICTABIISIONICH CO00M pe3ynbTaT
POIIEAYPhI OLICHUBAHUS MHANBUYATLHOTO MPOJABUKEHUS 00 YyJAIONIUXCS B
OCBOCHHUH MAaTEMaTHUYECKOI0 COACPKaHUs, 1IeJIeCO00pa3HO OPUEHTHUPOBATHCA Ha
CJIEIIOIINE PEKOMEH/IAIINH.

[To xaxmoi TeMe yueOHBIX KypcoB «AnreOpa u Hayalla MaTeMaTUYECKOTO
aHanuzay, «l'eomerpus», «BeposiTHOCTb U CTaTUCTUKA) OMPEIEIEHBI
TUTAHUPYEMbIE PE3YIbTaThl 00YUESHHUS.

Hano umets B BUY, YTO OLIEHKA JOCTHIKEHUS IJIAHUPYEMBIX PE3YyIbTaTOB
pacnazaeTcs Ha JIBe CBSI3aHHbBIE APYT C IPYTOM COCTABIISIONIHUE:

1) ortenka mpoiiecca OPMUPOBAHUS TUIAHUPYEMBIX PE3yJIbTaTOB,
peanuzyemas B opMe TEKYIIET0, B TOM YHCIIE U TEMAaTUYECKOTO, OLICHUBAHUS;

2) orieHKa pe3ynbTara (GOpMUPOBAHHUS TNIAHUPYEMBIX PE3YIIBTATOB,
peanmuzyemasi B GOpMe UTOTOBOT'O KOHTPOJIS.

[Tpu 5TOM CemyeT y4ecTh, 4To MpHu 00yUYEeHUH MAaTEMATUKE B MPOIIECCE
OIICHUBAHUS MTPOMEKYTOUHBIX PE3YIHTATOB O0YUCHHUS UCTIONB3YIOTCS Pa3HbBIE
BU/JIbI IEMOHCTPAIMH YICOHBIX TOCTHKEHUH: YCTHBIE OTBETHI 00YJAIONTUXCS M KX
MUCBMEHHBIE pa0O0ThI, B TOM YKCie B (hOPME TECTUPOBAHUS.

OOyuenune MaTeMaTHKE MpeArnoaaraeT cpOpMUPOBAHHOCTh HECKOIBKHIX
TPYIII Pe3yJIbTaTOB:

OCBOEHUE TEOPETUUECKUX KOMIOHEHTOB MATEMaTHYECKOT'O COJIEPHKAHUSA:
3HAHHWE W YMEHUE BOCTIPOU3BOIUTH (POPMYIUPOBKU ONpEIeTICHUI
MaTeMaTU4YeCKUX MOHATUM, POPMYITUPOBKHU TEOPEM U HX JOKA3aTEIbCTBO;

pelieHrne MaTeMaTHYECKUX 3a7a4 Pa3HOTO YPOBHSI CIOKHOCTU — OT
MPOCTEHIINX 10 TPOOJIEMHBIX U TOMCKOBBIX;



peneHne MEeKIPEIMETHBIX U TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4.

JInarHoCTHKa U MPOBEPKA YPOBHS YCBOCHUS TEOPETUUECKUX KOMIIOHEHTOB
MOKET ObITh OpraHu30BaHa B (hopMaTe TECTUPOBAHUS, YCTHBIX OMPOCOB, YACTUYHO
B (hopme TpaaulIMOHHBIX IPOBEPOUYHBIX U KOHTPOJIBHBIX padoT.

[IpoBepka yMeHMs pemiaTb MaTEMATHYECKUE 3aa4M, KaK IPABUIIO,
opranuzyercs B (hopmMaTe MMCbMEHHBIX TPOBEPOUYHBIX U KOHTPOJIbHBIX pa0OT.

[Ipu oueHNBaHMM NUCHMEHHBIX PAOOT U YCTHBIX OTBETOB LIEIECO00Pa3HO
OPUEHTUPOBATHCS HA HECKOJIBKO OTIIMYAIOIIMECS TIOKA3aTEIH.

B cooTBeTCTBUU C TUTAHUPYEMBIMU pe3yIbTaTaMU 00YYEeHUS O KaXI0H
TEME OIPEEIEHBI UTOTOBBIE PE3YJIbTAThl U3YUEHUS TEMBI, IPOBEPSEMbIC
AJIIEMEHTBI COJIepKaHUs TeMbl, TPeOOBAaHUS K IEMOHCTPAIMHU TOCTUKEHUS X
c(hOpMHUPOBAHHOCTH, 3aJaHUs JAJI UX IE€MOHCTPALIMH U, COOTBETCTBEHHO,
KpUTEPUN OLICHUBAHUS 3aJaHUN.

B cooTBeTCTBUY € MPUHLIMUIIOM OTKPBITOCTH YK€ B Hayajle U3YUEHUs KaxI0u
TEMBbI 00yYaloIrecs MTOJKHBI 3HATh, KAKHE YMEHHUS OTHOCATCS] K UTOTOBBIM
pe3ysibTaTaM U3y4eHHUs TeMbI, Kak Oyl1yT OpraHM30BaHbl KOHTPOJIbHbBIE
IpoLEayphl: KOHTPOJIbHAS padoTa U/WIK ONPOC, KAKUE KPUTEPHUH MPEIbABISIOTCS
K PELICHHUIO 3a/1a4 U K OTBETaM, KaK IIPOBOJUTCS OLICHUBAHUE PE3YJIBTATOB UX
NEATEIIbHOCTH, HAIIpUMEp, KAKOE HAUMEHbIIEe KOJIMYECTBO 3aJaHUN KOHTPOJILHOU
paboTBl HEOOXOAMMO BBINOIHUTD, YTOOBI PACCUMTHIBATE Ha MOIYUYEHHE
II0JIOXKUTEIILHON OTMETKH.

OueHka yCTHBIX OTBETOB

OnHoii U3 BaxXHBIX (JOPM OIICHUBAHUS PE3YIHTATOB 00yUEHUS T10
MaTEMaTHUKE ABIIAIOTCS YCTHBIE OTBETHI 00y4atonuxcs. OHU MOTYT HOCUTh
JIOKJIbHBIN, MacCOBBIN (YCTHBIN OINPOC, MIPOBEICHUIO KOTOPOTO MOCBSIIIEH,
BO3MOKHO, LIEJIbII YPOK WM €T0 YacTh), HOCTOSHHBIN XapaKTep, KOTrAa Ha KaKI0M
YPOKE HECKOJIbKO 00yYarolMXcsl OTBEUAIOT YCTHO Ha TEOPETUUYECKUE BOIIPOCHI:
OTIPOCHI TTO TEPMUHOJIOTUU U (OPMYITHPOBKAM OTPEIEICHHSI, I0Ka3aTeIbCTBAM
TEOpPEM, PEIICHUIO 3a7a4.

[Tpu o1leHUBaHUM YCTHBIX OTBETOB 00YUAIOIIUXCS IIEIECO00pa3HO
OpUEHTHPOBATHCS HA CIEAYIOUIME PEKOMEHIAIUU.

[Ipu BbICTABIIEHUN OTMETKH YUYUTHIBAIOTCSI BCe TPEOOBAaHUS K OTBETY.

Omeem oyeHusaemcs OMMemKou «5», eciu 00yUaruuics:

MOJIHOCTBIO PACKPBUI COJIEpkKaHUE MaTepruaia B 00beMe, IPelyCMOTPEHHOM
MPOTpaMMON ¥ YUeOHHKOM;



W3JI0KUJI MaTepual TPaMOTHBIM SI3bIKOM B OIPEJIEICHHOMN JIOTHYECKOM
MOCJIEe0BAaTEIbHOCTH, TOUHO, O€3 OITMOOK UCIONIB3Ysl MATEMATUUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY;

MPaBUJIBHO BHITIOTHWI PUCYHKH, YEPTEKHU, rpadUKu, HEOOXOUMBIE TS
W3JIOKEHUS TCOPUHU WU PEIICHUS 3aa4H;

IPOJIEMOHCTPUPOBATl YMEHUE WILTIOCTPUPOBATH TEOPETUUECKHUE TTOJIOKEHHUSI
KOHKPETHBIMU IIPUMEpPaMU, MPUMEHSITh UX MIPU BHIMOJIHEHUH MPAKTUYECKOTO
3a1aHus (€CIM TaKoe MPEeayCMOTPEHO);

MPOJIEMOHCTPUPOBAJT YCBOCHUE PaHEe U3yUCHHBIX COMYTCTBYIOMIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMUUBOCTh UCIIOJIB30BAHHBIX MPU OTBETE
YMEHUN U HABBIKOB;

OTBEYaJI CAMOCTOSATENIHHO, 0€3 HABOAIINUX BOMPOCOB YUUTEI,
0eMOHCMPUPYS CHOPMUPOBAHHOCHL MOHOIOSUYECKOU pedl U NOJIHOE 81A0eHUe
COOepIAHCAHUEM.

Bo3moxxHBI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB
WJIM HEJ0UETOB B PEIICHHUH 3aJ1a4 (€CJIM TaKue MPeyCMOTPEHBI), KOTOPhIC YIECHUK
JIETKO UCIIPABUJI 110 3aMEHYAHUIO YUUTEIS.

Omeem oyeHusaemcs ommemrkou «4», ecau ooyuarowuica:

PacKphUI cojiepkaHue MaTepuana B o0beMe, MPeayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM;

U3JI0KUJT MaTEPHUAJl TPAMOTHBIM SI3bIKOM B OTPE/IEJICHHOM JTOTUYECKON
MOCIIEIOBATEIbHOCTH;

BBITIOJTHUJI PUCYHKH, YEPTEKH, TpadDUKU, HEOOXOTUMBIE JIJISI N3II0KECHHUS
TEOPUU WM PEUICHUS 3a/1auu;

IPOJIEMOHCTPUPOBAN YMEHUE WILTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKESHUS
KOHKPETHBIMH MPUMEpaMU, IPUMEHSITh UX MPHU PEIICHUHU 3a/1a4 (€Clid TaKue
MPEAyCMOTPEHBI);

IPOJIEMOHCTPUPOBAJ YCBOEHUE PAHEE U3YUECHHBIX COMYTCTBYIOLINUX
BOIIPOCOB, CHOPMHUPOBAHHOCTH M YCTOMYMBOCTH MCIIOJIB30BAHHBIX MPU OTBETE
YMEHUU U HABBIKOB;

HO IPH 3TOM:

JIOTTYCTHJI HEOOJIBIIIEe HETOYHOCTH B (DOPMYITUPOBKE MATEMATUUECKHAX
YTBEPKIEHUN, HE UCKA3UBIINE MAaTEMaTHYECKOTO COJIEPKAHUS OTBETA,
WCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEJS;

JOMYCTHII OITMOKU Ui OoJiee 2 HETOYHOCTEN MPU OCBELICHUH
BTOPOCTETNIEHHBIX BOMPOCOB/HEA0OUETOB B PEILICHUH 3a]1a4 (€CJIN TaKue
MPEAYyCMOTPEHBI), KOTOPbIE YUYEHUK JIETKO UCIIPABUII MO 3aMEUAHUIO YUUTEIIA.

Ommemka «3» 3a omeem cmasumcsi 8 Cie0yIOUUx CIyuasx.



HEIOJHO WM HENOCIEA0BaTEIbHO PACKPBUI COAEPKAHNE MaTEpUaa, HO
MOKa3aHOo 00l1ee MOHMMaHUE BONPOca U MPOAEMOHCTPUPOBAHbI YMEHUS,
JOCTaTOYHbIE JJI JaJbHEHIIEro YCBOSHUS MPOrPaMMHOT0 MaTepHaa;

JEMOHCTPUPOBAJI 3aTPYAHEHUS WIIM JOMYCKaJ OIIMOKHU B ONPEEICHUH
MOHATUI ¥ UCTIOJIB30BAHUM MATEMATUUYECKOW TEPMUHOJIOTHH, CHMBOJIUKE,
YyepTexax, BbIKJIAJKaX, UICIIPABICHHbBIE NTOCJIE HECKOJIBbKUX HABOSIINX BOIIPOCOB
YUUTEIS;

HE CIPABUIICA C IPUMEHEHUEM TEOPUU NP PELIECHUU 3a]1ay, HO BBIIOJIHUII
3aJjaHus 00513aTEIbHOIO YPOBHSI CJIOKHOCTH 10 IaHHOM TeMe (eciiu Takue
pEeyCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcsi 8 C1e0VIOUUX CYUAsX:

HE PacKpblil OCHOBHOE COJEPKaHUE YUEOHOTIO MaTepuana;

0oOHapy’KuJ1 HE3HAHUE WM HEMOHMMAaHHe 00yJaromuMes Oobliel nin
HaunOoJiee BaXKHON 4acTu y4eOHOro MaTepuaa,

JOITYCTHJI OITMOKY B ONpE/IeJICHUH MOHATHH, PU UCTIOJIb30BAHUU
MaTEMaTUYECKON TEPMUHOJIOTUH, B PUCYHKaX, YepTexax uiu rpaduxax, B
BBIKJIQ/IKaX, KOTOPbIE HE UCIIPABJICHBI MTOCIIE HECKOJIBKUX HABOSIINX BOIIPOCOB
YUUTEIIS;

oOHapy»XWUJl HE3HAaHUE U HETOHMMAaHNE N3y4aeMOro MaTepuana Wik He CMOT
OTBETUTh HU HA OJINH U3 MTOCTABJIECHHBIX BOIIPOCOB 10 U3Yy4aeMOMY MaTepuaiy.

OueHka nucbMEHHBIX PadoT

[Ipu coctaBneHnu copepKaHusi MMCbMEHHBIX pa0do0T, B YaCTHOCTH
TEMAaTHYECKHUX KOHTPOJIBHBIX Pa0b0oT, HEOOXOIUMO COOII0ATh MIPHUHIIHIT
oughgepenyupyemocmu no ypoeHsm no020mosKu: BaXXHO BKIFOYATh B padOTy
3aJlaHus, OTHOCSIIHUECS K 6a30BOMY YPOBHIO MOATOTOBKHU, BBHITIOTHEHUE KOTOPHIX
00s13aTENBHO IS BCEX 00YJAIOMUXCs, ¥ 3aJ]aHUs TTOBBIIIIEHHBIX YPOBHEH,
KOTOpBIE TaI0T BO3MOXKHOCTh PEATM30BATHCS 00YJAIOIIUMCS, TIPOSBIISIONINM K
MaTeMaTHUKe MHTEPEC U CIOCOOHOCTH. MapKupoBKa 3aJJaHul TI0 YPOBHSIM
CHEIUaTbHBIMUA 0003HAYCHUSIMH CHadaja B XoJie (OpMHUPOBAHUS YMEHUH, a 3aTEM
U B KOHTPOJBHOM pab0Te OPUEHTHPYET O0YUAIOIINXCSA HAa TOCTHKECHUE
OTIPEJICTICHHOTO PEe3yibTaTa, IOMOTAET IJIAHUPOBATh YICHUE M KOHTPOJIHPOBATH
BBITTOJTHEHUE PAOOTHI.

Kpowme Toro, mpu cocTaBlieHnH TEMaTUYECKUX KOHTPOIBHBIX paboT 1
TEKYIINX MPOBEPOUHBIX PAOOT BAXKHO OPUEHTUPOBATHCS HA NPUHYUN NOTHOMbL
nposepKuU NIAHUPYEeMbIX pe3ylbmamos. YacTb TEMaTUUECKUX PE3yIbTaTOB
MIPOBEPSIETCSA OTACIBHBIMU, HEOOIBIIUMU 110 (OpPMATy MPOBEPOUYHBIMU paOOTAMH.



B koHIIE N3yUeHHs KaXK0l TEMbI MOXKET OBITh MPEYCMOTPEHO MPOBE/ICHNUE
KOHTPOJIbHOM paboThl, HA KOTOpYIo oTBoaUTCA 1 ypok. IIpu aTom, eciu Tema
HeOOoJIbINIas ¥ Ha €€ U3yUYeHHUe JlaeTcsl He Ooee 0OHOM yueOHOM Heaenu, TO
KOHTPOJIb TOCTUXKEHUSI COOTBETCTBYIOIINX ATON TEME IJIAHUPYEMBIX PE3yJIhTaTOB
MOHO TIEPEHECTH U BKJIIOYUTH B KOHTPOJbHYIO pabOTy MO CIEIYIONIEH TeMe WIH
K€ OTPAHUYUTHCS TPOBEJACHUEM HEOOIBIION MPOBEPOUHOM pabOTh B TeueHue 20—
25 munHyT ypoka. [Ipu 3Tom u obyuaromuecs, 1 y4uTeb JTOJKHBI MOTYUYUTh
00paTHYIO CBSI3b O IOCTHXKEHUU W HEJIOCTHXKCHUU TEMAaTUUECKUX TUIAHUPYEMbIX
pE3yJIbTAaTOB.

[Ipu orieHke pe3ysbTaTa BHINOJIHEHHUS KOHTPOJIHHOUM WM MPOBEPOYHOM
paboTHI B MEPBYIO OUEPE/Ib YCTAHABIMBACTCS HAJTMYKE WM OTCYTCTBUE Y
oOyyaroiierocsi 6a30Boif MaTEMaTUYECKOM MOJTOTOBKHU, MTOATOMY TaK BaXKHO
OTJIEJIbHO OIICHUTH BBHITIOJIHEHUE UM COOTBETCTBYIOIIMX 3afanuid. Kak mpasuio,
OHHM KOMITOHYIOTCSI B TIEPBYIO YaCTh KOHTPOJBHON pabOTHI.

[Tone3Ho npuaepKUBATHCS CIEIYIONIETO MOAX0/1a K HAUYMCICHUIO 0alioB 3a
BBITIOJIHEHHE 3aTaHUN

3a BEPHOE BBITIOJIHEHHUE KaXKIOTO 3aaHusI TIEPBOM 4acTH 00yJaroImemMycs
Hauucrnsercsa 1 6ai;

3a BBIIIOJIHEHHE 33IaHHs BTOPOIM YacTH HAYUCIISIIOTCS 2 0asuia, eciiu 1aHO
BEpHOE pEIIeHHE U MPUBEIEHO 000CHOBaHME; | Gal, eciiu JOTuKa petieHus
BEpHa, HO JIOMYIIeHA OJ{HA BRIUUCIUTEIbHAS OMIMOKA WIIH MPEACTABICHHOE
000CHOBaHHME HE MOYKET CUMTATHCS IMOTHBIM.

[Tpu HEOOXOTUMOCTH Kpumepuu mozZym 0vtms 0emaaiu3upo8ansl, YtTo
MIO3BOJIUT 00JIE€ TOYHO BBISIBUTH MPOOEIIBI, 3aTPYIHCHHS 00YUaIOINUXC U UX
PUYUHBI, YTO, B CBOIO OUYEPE/Ib, TO3BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOIIHE
POLETYPHI.

BaxxHo Takke MOMHHTB, YTO COAEpKaHUE, CTPYKTYpa KOHTPOIHHOU PaOOTHI
Y KPUTEPUH OIICHWBAHWSI €€ BBIMOJTHEHHS JTODKHBI OBITH Pa3paboTaHbl TAKUM
o0pa3oM, 4ToOBI y 00yUaromuXCsl OBIIIO MPABO HA OMIUOKY: JJI MOTYYCHUS
OTMETKHU «3» He 00s3aTEIbHO BEPHO BBINIOJIHUTH BCE 3aJjaHUs 0053aTE€IbHOTIO
YPOBHS, aHAJIOTUYHO, JUTSl TIOTYYEHUSI OTMETKU «5» HE 0053aTEIBHO BBITIOIHUTD
BCE 33J]JaHUS KOHTPOJIbHON PadOTHI.

Pexomenayem cienyromnye KpUuTepuu Jjsl nepeBoja o01ie cyMMbl
HAYHMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAITHHON IITKAJIE:

00y4Jaromuiicsi He TOCTUT YAOBIETBOPUTEIHHOTO (005S3aTETLHOTO) YPOBHS
MOATOTOBKH (0TMeTKA «2»), eciii OH HaOpan MeHee 55% OarnnoB Yactu 1
(00sA3aTENBLHOTO YPOBHS);



00y4Jaromuificst JOCTUT YAOBJIETBOPUTEIHHOTO (00s13aT€ILHOT0) YPOBHS
MOATOTOBKH (0TMeTKA He HMKe «3»), eciu oH Habpasl He MeHee 55% 0aioB
Yactu 1 (06s13aTeIBHOTO YPOBHS);

00yYaIOIUICS TOCTHT TIOBBIIICHHOTO YPOBHS (0TMETKA He HUKe «4»),
eciu OH HaOpas He MeHee 65% o061iero yncia 6aoB;

00Oy4Yaromuiicst JOCTUT BBICOKOT'O YPOBHS (0TMETKA «5»), €CIu OH Habpa
He MeHee 85% oOuiero yucna 6amos.

Ommemum, ymo npeonazaemas WKaia nepesooa CyMmovl HAYUCIEHHbIX
bannoe 6 ommemky no naAmudAIIbHOU WKAjle MOXcem Oblmb CKOPPEKMUPOBAHA 8
KaxcooM 0moenbHOM caydae.

OueHka TeCTOBBIX 3aIaHUH

TecT MOXKET UCTIOJIB30BATHCS JJISl TPOBEACHUS TEKYIIIETO U TEMAaTUYECKOTO
KOHTpoJIs. boiee 1enecoo0pa3Ho UCIOIB30BaTh TECTOBYIO (POPMY TP BHISBICHUU
CTEINEHU YCBOCHHUSI TEOPETUUECKOTO MaTepualia U YMEHHUS peliaTh 3a1aHus
PENPOTYKTUBHOIO XapakTepa.

[Tpu ucnonp3oBaHUM TeCTa Kak GOPMBI KOHTPOJISI MOTYT OBITh
PEKOMEHI0BaHBI T€ YK€ KPUTEPHUH JIJIS TIEPEBOIa CYMMBI 0aJIJIOB B OTMETKY.
OpHako Mpu 3TOM CJIeAYeT YUYUThIBATh, YTO B 3aBUCHMOCTH OT TUIIA TECTOBBIX
3a/IaHUH, BKIIFOYEHHBIX B TECT, KpUTEPUU TIEPEBOJIa CYMMBI 0AJJIOB B OTMETKY
MOTYT OBITh CKOPPEKTUPOBaHbI. Tak, MPU BBIMOJIHEHUU TECTA, COCTOSIIETO TOIBKO
U3 3aJ]aHUN ¢ BEIOOPOM OJTHOTO OTBETa (CaMble MPOCThIC), HUKHUE IIOPOTH MOTYT
OBITH YBEIINUYCHBI:

He MeHee 70% — orMeTKka «3»;

He MeHee 80% — oTMeTKa «4»,

He MeHee 90% — oTMeTKa «5».

BrinosiHsasa ananus pe3ynbTaToB IPOBEPOYHON WA KOHTPOJIBHOU
MPOIICAYPHI, HE3aBUCUMO OT (POPMBI €€ MPOBEICHHS, 1Ie71eC000pa3HO (PUKCHPOBATH
HE TOJIFKO KOJMYECTBO BBHITOJIHEHHBIX 33JJaHUH, HO U KaKMe UMEHHO 3aJ[aHusl ObLITU
BBITTOJTHEHBI KaK KaXKIbIM 00yUYarolIUMCs, TaK U KJIaccoM (TPYIIOi) B LIEJTIOM.

[Tpumenenne JaHHOTO MOIX0/1a TIO3BOJISIET C/IeNIaTh OTMETKY OoJiee
nH()OPMATHUBHON 1 00OCHOBAHHOM, BCET/1a MOYKHO MPOAHATM3UPOBATH, U3 YETO
CKIIaJBIBACTCS OOMIHI 0ayuT KaXKI0ro 00yJaronierocs, Kakue 3a/1laHus BBHITTOJTHCHBI
MOJIHOCTBIO, & KaKWe YaCTUYHO. Takke Mpu JaHHOM MOJX0JI€ pPeaTnu3yeTcs
HEOTHEMJIEMOE MPABO KAXKJIOI0 00yYaroUIerocsi — «IpaBo Ha oMOKy». B nemom
0 TpyIIe 00yYaIOIINXCsl BBISIBIAIOTCA 001IMe poOebl, TpeOyIole KOpPEeKIuu
Y JOTIOJIHUTENIbHOU PabOTHI.



[TpoMesxyToUHas aTTecTalus ¥ TEKYIIHA KOHTPOJIh YCTIEBAEMOCTH YUaIIHXCS
MPOBOJUTCS B TCUYCHHE Y4YEOHOTO TEPHOJa B COOTBETCTBHHM C ITOJIOKEHHUEM O
MIPOBEICHUH TIPOMEKYTOYHOM aTTECTANN YUYAIIUXCS M OCYIIICCTBICHUH TEKYIIETO
KOHTPOJISI UX YCIIEBaEMOCTH.

OOmme KpuTepHMH OIEHKH TPeIMETHbIX 3HAHWil, YMEeHHWil, HABBHIKOB
o0y4arimmnxcs:

- bamn «5» craBuTcsa, eciu BbIMOAHEHO Oosiee 85% paboThl, Korna
oOyyJaromuiicsi OOHapyXMBaeT YyCBOEHHE O0O0S3aTeIbHOTO YPOBHS U YPOBHS
MOBBIINICHHOW CJIO)KHOCTH OCHOBHBIX 00pa30BaTEIbHBIX MPOTPaMM; BBIACISCT
TJIaBHBIC TTOJIOKEHUS B M3yYCHHOM MaTepualie M He 3aTPYAHSICTCS MPU OTBETaX Ha
BUJIOM3MEHEHHBIC BOTPOCHI; CBOOOJHO TIPUMEHSICT TIOJyYCHHBIC 3HAHUS Ha
NPAKTUKE; HE JOIMyCKaeT OMIMOOK B BOCIIPOM3BEICHUN M3YyYECHHOTO MaTepuaia, a
Tak)Ke B MMCBMEHHBIX pa00TaX, MOCICTHUE BHITIOTHACT YBEPCHHO U aKKYpPaTHO.

- banmn «4» craBurcs, ecnu BbimoigHeHO Oonee 70% paboThl, Kormaa
oOyJaronuiicss 0OOHapy)KMBaeT YCBOCHHE OOs3aTEIILHOTO YpPOBHS M YacCTHYHO
YPOBHSI TIOBBIIICHHOW CJIO)KHOCTH OCHOBHBIX OOpa30BaTENIbHBIX IPOTPaMM;
oTBeuaeT 0e3 O0COOBIX 3aTPYAHCHUN Ha BONPOCH YYHUTEINS, YMEET NPUMCHSTH
NOJIYYCHHBIC 3HAHWS Ha MPAKTUKE; B YCTHBIX OTBETaX HE JIOMYCKAeT CEPhE3HBIX
OLINOOK, JIETKO YCTPaHSET OTAENbHbIE HETOYHOCTU C MOMOIIBIO JOMOJIHUTEIbHBIX
BOMPOCOB yUUTENsI, B TUCBMEHHBIX paboTax JieaeT He3HAYNTEIbHbIE OIIHOKH.

- banmn «3» craButcs, ecnu BbimosiHeHO He MeHee 50% paboTel, Koraa
oOydaromuiicss OOHapYy>KMBAaeT YCBOEHHE OO0A3aTENBHOTO YPOBHS OCHOBHBIX
oOpa3oBaTelIbHBIX MIPOrPaMM, HO HUCIBITHIBAET 3aTPYAHEHHs TPU  €ro
CaMOCTOSITEJIbHOM BOCIPOM3BEACHUN U TPEOyeT MOMOIHHUTEIBHBIX YTOUHSIONINX
BOMPOCOB YUYUTENS; MPEANOYUTAET OTBETUTh HA BOIPOCHI BOCIPOU3BOJSIIETO
XapakTepa ¥ WCHBITHIBACT 3aTPYJHEHUS TPH OTBETaX HA BUIOU3MEHEHHBIC
BOIIPOCHI; IOMYCKAET OMTMOKH B TUCbMEHHBIX padoTax.

- bamnm «2» craBuTcs, eciaum BeMoisHeHO MeHee 50% paboThl, Korma
OoOy4Jaromuiicsi UMEET OT/EIbHBIC MPEACTABICHHS 00 U3YyYEHHOM MaTepHaie, Mpu
9TOM OOJBINas 4YacTh O00S3aTENLHOTO YPOBHS OCHOBHBIX 00pa30BaTEbHBIX
MPOrpaMM HE YCBOEHA, 0OYJAIONIUICS UCTIBITHIBACT 3aTPYIHECHUS MPU OTBETaX Ha
BONIPOCHI  BOCTIPOM3BOJAIIETO XapaKTepa; JOMyCKaeT TpyOble OIMHUOKH B
MMMCBMEHHBIX pa00Tax WM HE CTIPABISETCS C HUMH.



MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 Boimonuate  apudmernyeckue omepaldd € palOHAIBHBIMU U
' JNeNCTBUTENbHBIMU YUCIIaMU
13 BoimonHATe  npuOMMOKEHHBIE — BBIUMCIICHHS,  HWCIOJB3YyS  IpaBHIIa
' OKpYIJIEHUS, J1eN1aTh MPUKUIKY U OLIEHKY pe3yJibTaTa BHIYMCICHUI
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJBIM IOKa3aTelleM, CTaHAapTHas
14 (dopma 3anucH IEeHCTBUTEIBHOTO YHCIIA, KOPEHb HATYpaJbHOU CTEIEHU;
' UCIOJIb30BaTh MOAXOIAILYI0 (OPMY 3alHCH JEUCTBUTENBHBIX YUCEN JUIS
pelIeHus MPaKTHYECKUX 3a7a4 U MPeICTaBICHHsI JAHHBIX
OnepupoBaTb HNOHATUAMM: CHHYC, KOCHUHYC M TaHI€HC IPOU3BOJBHOIO
1.5 yIiia; MCIOJIb30BaTh 3allUCh IPOM3BOJBHOIO yrjia 4epe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh NOHATUAMU: TOKIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMOHATIBHOE, UppalnoHaIbHOe yYpaBHEHHE, HEpaBEHCTBO,
TPUTOHOMETPUUYECKOE YPAaBHEHUE
25 BbimonHATe 1npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH H
. pelaTs TPUrOHOMETPUYECKUE YPABHEHMUS
BbInonHATE MpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U UPPALlMOHATBHBIX
2.3 BBIDOKEHUI M pelaTb OCHOBHBIE THIIBI LEJBIX, PALMOHAIBHBIX U
VPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB
94 [IpumeHATh ypaBHEHUS W HEpPaBEHCTBA JI PEIICHUS MAaTEMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTyallMH Ha SI3bIKE alreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3ajjaui, UCCIEN0BAThH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATHUSAMH: (YHKIHUSA, CIOCOOBI 3amaHus (QyHKIUH,
3.1 o0nacTe oOmpeneNeHusi W MHOXKECTBO 3HA4eHWH (yHKIHMH, Tpapux
(GyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH
35 OnepupoBaTh MOHATHUSMH: YETHOCTh M HEYETHOCTh (YHKIWHU, HYIH
' (GYHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUN A1 pelICHUs] ypaBHEHUI
3.4 Crpoutrb u uwutaTh TrpaduKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
' (GyHKIMY, CTeNeHHOW (PYHKIIUU C 1IeTBIM [T0Ka3aTelneM
Ucnonb3oBarh rpapuku (yHKOUE A8 KCCIEIOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpPH pEUIeHUH 337ad U3 APYruX y4eOHbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (GOpMyJIaMH 3aBUCUMOCTH  MEXIY
BEJTMYUHAMH
4 Hauana maTemaTtudeckoro aHanusa
i1 OmnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
' reoMeTpuYecKasi Iporpeccuu
OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
4.2 nporpeccusi, CcyMma OECKOHEYHO  YOBIBAIOIICH  TIeOMETPUYECKOM
Iporpeccun
4.3 3ajaBaTh NOCIEI0BATEIbHOCTH PA3JIIMYHBIMU CIIOCO0AMHU
44 Hcnonp30Bark CBOWMCTBA IOCJIENOBAaTEIIBHOCTEM M IPOrPEecCUl Ui
' peleHus peabHbIX 33aau IPUKIaJIHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHOKECTBO, ONIEPALMU HAJl MHOKECTBAMHU
Hcnonbs3oBaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapar i ONUCaHMA
5.2 peanbHBIX MPOIECCOB M SBJICHUHM, NpU peIIeHUuH 3aJad M3 Jpyrux
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTb  NOHATUAMH:  OINpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO




11 KJIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
OnepupoBaTb MOHATUSMU: HaTypallbHOE, II€JIOE YMCIO; HCI0JIb30BATh
1.1 MPU3HAKU JIETUMOCTH WEJbIX YHUCEJ, PA3JIOKEHUE YHCiIa Ha MPOCTHIE
MHOKMTEJH JUIsl pelIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm  yucima, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHsTh cBOMCTBAa CTENEHM [UId MPeoOpa3OBaHUS BbIPAKEHUI,
2.1 OTIEpUpPOBaTh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE THIIBI IOKA3aTENIbHBIX YPAaBHEHUH U HEPABEHCTB
BeimonHaTe npeoOpa3oBaHus BBIPAKEHUH, COAEPXKALIMX JIOrapu(MBl;
2.2 OTIEPUPOBATH MOHATHUIMHU: JIOTApU(IMHUUECKOE YpaBHEHNE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JJOrApU(PMHUUECKUX YPABHEHNUN U HEPABEHCTB
2.3 HaxonuTs perieHus npocTeinx TpPUroHoOMeTpUIECKUX HEPABEHCTB
OnepupoBaTb MOHATUAMHU: CUCTEMa JIMHEHHBIX YpaBHEHMH u €
2.4 pellieHNe; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHH Ul pelIeHus
IPAaKTUYECKUX 3a/1a4
T Haxonute  pemieHuss mnpocTedIIMX  CUCTEM UM COBOKYMHOCTEH
' paLMOHATILHBIX YPABHEHUN U HEPABEHCTB
MojenupoBaTh peajibHble CUTyallUM Ha S3bIKe airedpbl, COCTABIAThH
oy BBIPA)XEHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMbI 10 YCIOBHUIO 3aayM,
' UccleoBaTh IOCTPOEHHBIE MOJENM C MCIOJb30BaHMEM amrmapara
anreOpbl
3 OyHKIMH U TpaduKH
OmnepupoBaTh MOHATHSAMHU: TepHOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOUYKHU SKCTpeMyMa (DyHKIMH, HauOoJbIlee U

HAaMMCHBIIICC 3HAYCHUA (I)yHKI_[I/II/I Ha MPOMCIKYTKC; HMCIOJIb30BATh UX IJIA

uccueoBanus GpyHKINH, 3a1aHHON rpadrKoM




OmnepupoBaTh MOHATUSAMH: T'padUKH TOKA3aTeIbHOM, JIOTapU(PMUUECKON 1

3.2 TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTh WX Ha KOOPIMHATHOM
IJIOCKOCTU M UCIOJIb30BAaTh AJIS PEIIEHUS] YPaBHEHUIN U HEPABEHCTB
N300paxkaTp Ha KOOPAMHATHOW IIJIOCKOCTH TpauKH JTMHEHHBIX
3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Ui PELIEHUS CHUCTEMbl JMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBate rpaduku (YHKUMKA 7SI WCCICAOBAHUS IPOIECCOB H
' 3aBUCHUMOCTEHN U3 APYruX YUEeOHBIX TUCHUILUIMH
4 Hauana matemaTndeckoro aHaiausa
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, POU3BECHMSI, YACTHOTO (PYHKIUI
Hcnons3oBath TMPOM3BOAHYIO Uil  HCCAEAOBaHUS  (QYHKIIMH  HA
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIEI0BAHUS K
MMOCTPOCHUIO TPpaUKOB
14 Hcnonp30BaTh MPOU3BOIHYIO U HAXOKIACHHS HAWIY4IIEro PEIICHUs B
' IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-O)KOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTh MNOHATHAMU: IepBOOOpa3Has W UHTErpajig; MOHUMATh
' reoMeTpu4ecKuil 1 pU3nYecKuil CMbICIT HHTErpaja
16 Haxonute nepBooOpa3zHble 31E€MEHTApHBIX (QYHKIMH, BBIYMCIATH
' uHTerpai no ¢popmyne Herotona — Jlelioaua
A7 Pemates npuknaansle 3a1a4d, B TOM YUCIIE COLMATBHO-IKOHOMHYECKOTO

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




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Ko
1 Yucna v BIYMCICHUS
Pannonanbubie uyncna. OOBIKHOBEHHBbIE M JAECATUYHBIE JpOOM, IPOLICHTHI,
OECKOHEUYHBbIE  IepUOaUYecKre  JpoOu.  ApudMeTHdecKue  Oomepauuu ¢
1.1 paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien
3HaHUM U PEATTbHOM )KU3HU
[evictButenbHble  4yMcaa.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
1.2 Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE
BBIYMCIICHUS, PaBUIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA PEe3yJbTaTa BRIYUCICHUN
Crenenp ¢ nensiM nokaszareneMm. CranaapTHas (gopma 3amucH /1€l CTBUTEIBHOTO
1.3 yrcna. McnonszoBanue noaxonsuieit GopMbl 3amUCH JIEHCTBUTENBHBIX YHCET IS
peleHus MPaKTUYECKUX 3aa4 U IPEJCTaBICHUS JaHHBIX
14 ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU
L5 CuHyc, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
25 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPKEHUI. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
o VYpaBHeHHe, KopeHb ypaBHEHUs. HepaBeHCTBO, pelleHHE HepaBeHCTBA. MeToj
' UHTEPBAJIOB
2.4 Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHHH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
27 [IpumeHeHne ypaBHEHUI ¥ HEPABEHCTB K PELIEHUI0 MaTEMaTHYECKUX 3a]a4 U 3a7a4
' U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
3.1 Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble




GbyHKITII
3.9 OO6nacte ompeneneHUs W MHOXECTBO 3HaueHWd ¢ynkuuu. Hymm QyHKImm.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (QDYHKITHH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IEJBIM TOKaszareiaeMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
24 Tpuronomerpudeckass OKpY>KHOCTb, OTPEICICHNE TPUTOHOMETPUYECKUX (DyHKIMA
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelbHOCTEl. MOHOTOHHBIE
' MIOCJIE0BATEIbHOCTH
Apudmernueckas UM TreoMeTpuueckas mnporpeccud. beckoHeuHO yObIBarolas
49 reomeTpuueckas mporpeccusi. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPHUECKOM
' nporpeccun. Dopmyna CI0XHBIX MNPOIEHTOB. lcrnonb30BaHue Mporpeccuu s
pelIeHNs pealIbHbIX 3aJa4d MPHUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
MHOKecTBO, omepanuud HaJl MHOXecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETHUKO-MHOXKECTBEHHOTO ammapara i OINUCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBHE, J0Ka3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Hatypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaabHbIE JOrapudMbI
2 YpaBHEHUs U HEpPAaBEHCTBA
2.1 IIpeobpazoBaHue BhIpaKEHHH, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BbIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' noKazaTeseM
2.3 [IpumMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3aTenbHblE YpaBHEHUS 1 HEPABEHCTBA




2.5

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA

Cucrembpl JMHEWHBIX ypaBHEHUH. PeleHue mNpuUKIagHBIX 3aad C I[IOMOIIBIO

20 CUCTEMBI JIMHEWHBIX YPABHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PAllMOHATBHBIX YPABHEHUH M HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELIEHUIO MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3InyHbIX 001acTell HayKH U peaibHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. Ilepuoanueckune @ynkuuu. [IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOosbliee M HauMeHbllee 3Ha4YCHHE
(YHKIMM Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.3 [Toxa3zaTtenpHast u orapudmMudeckas (yHKIUA, NX CBOWCTBA U TPAPHUKH
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rtpadukoB  QyHKIUN I HWCCICAOBAHUS  TMPOIECCOB U
3.5 3aBUCHUMOCTEH, KOTOpblE BO3HUKAIOT MpPH pPEIIEHUH 337ad M3 JPYrux ydeOHBIX
IIPEIMETOB U PEAIbHOMN JKU3HU
4 Hauana maTematuyeckoro aHanusa
4.1 HenpepsiBabie pyHKIIE. MeTOT MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas pyrkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoaHble 31neMeHTapHbIX (QyHKUMNA. DOpMynbl HaXO0XKIAEHUS ITPOU3BOIHON
' CYMMBI, IPOU3BEIECHUS U YaCTHOTO (DYHKLUI
[IpuMeHeHre NPOU3BOAHON K MCCIEIOBAHUIO (YHKIMA Ha MOHOTOHHOCTb MU
4.4 aKkcTpeMyMbl. HaxoskiaeHne HanOOJIBIIEro U HaWMEHBIIETo 3Ha4YeHUs (PYHKIIMH Ha
OTpe3Ke
[IpumMeHeHre MPOU3BOAHOM AJI HAXOXKICHUS HAWIYUIIEro PelIeHUs B IPUKJIAIHBIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH IHpoliecca, 3aJaHHOro (GopMyiaoi wiu
rpagukoM
4.6 IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX
47 WnTterpan, ero reoMmeTpuueckuil u Gpusnyeckuii cMpIcil. BerunciaeHne uHTerpaina mno

¢dopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsIeMoro OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIeJCTBHUE, CBOMCTBO, NpPHU3HAK, JOKa3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYIHPOBKU; IPUMEHSATH UX; YMEHUE (POPMYIUpPOBaATh
o0paTHO€ U MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIIOJIB30BaATh MCTOM MaTeMaTHYECKOU WHIAYKIHH;
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu pCUICHUA 3aaad,
1 OLICHUBATh  JIOTUYECKYID  MPABUIBHOCTh  PACCYKICHUW;  YMEHHUE
ONICpUPOBATH TMOHATUAMU: MHOXCECTBO, IMOAMHOXECTBO, OIICpallu Hal
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO-MHO)KeCTBeHHLIfI
anmapar Uit OTIMCaHUs PEATbHBIX MPOIIECCOB U SBICHUN U TIPU PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBIA Tpad, AepeBo, MUK, Tpad Ha
TUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3IMIHBIMH

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATh IMOHATUAMUN: HATypalbHOE YHCJIO, LEJIOC 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panroOHaJIbHbBIM IIO0Ka3aTcjieM, CTCIICHb C ,I[efICTBI/ITeHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIIO, PAlMOHAJIBHOC YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JIEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIBb30BAaTh
IIPU3HAKKU JOCJIUMOCTH, HaMEHBIINH O6H.[HI>1 ACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna I[Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU INO3MIMMOHHBIMHA CUCTEMaMU CUHCIICHHA, YMCHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M Hp606pa3OBaHI/I$I BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H HOFapH(bMaMH, npe06pa30BaHI/I;1 ,Z[pO6HO'paI_II/IOHaJ'IBHBIX
BLIpa)KeHPIfI; YMCHUC OICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,

apupmeTHyecKast porpeccus, reoMeTpHUUECKas nporpeccus,




OecKOHEYHO yOBIBAIOIIAs TE€OMETpUYEcKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh M0CJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dopmMynn; yMEHHE OINEpUpPOBaTH MOHATHSAMHU: KOMILJIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOAYJIb U apryMEHT KOMILJIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX —4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
OpUMEphl  UCIOJB30BaHUS  KOMIUIEKCHBIX  4YMCE;  OINEpPUpPOBaTh
MOHATHSAMHM:  MaTpuna 2x2 wu  3x3, onpeneinutenb MaTpULbI,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh NOHATHSAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTeabHble, CTENEHHbIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUSI W HEPABEHCTBA, HUX CHCTEMBI, YMEHUE OIEPUPOBATH
MOHATHSIMH: TOKJECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHHE, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMA YPAaBHEHUH W HEPaBEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pelaTh YpaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IapaMeTpPOM; IPUMEHSTh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI /Il PEUICHUS MATEMAaTHYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTb (YHKIIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee U HaMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIINS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBas U BTOPasi MPOU3BOIHAS (PYHKIMU, TEOMETPUUYECKUN U
(u3nueckuif CMBICT TPOU3BOJHON, MEPBOOOpa3Has, OMpeAeNEHHBIH
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BEIEHUS, YAaCTHOTO U
KOMIIO3UIMH (DYHKIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJEMEHTApPHBIX (YHKIIHIA;
YMEHHE UCMOJIb30BaTh MPOU3BOJHYIO S HCCIEAOBAHUS (PYHKIIHA,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpauKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHalM3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYydIIero
peuieHus B MPUKIATHBIX, B TOM YHCIIE€ COLMAIbHO-3KOHOMUYECKUX M

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOdUTh IJIoImaan U 00BEMBI (bI/Ipr C MOMOIIBIO




HUHTCTpalia; IMPUBOAUTE HNPUMCPbBI MATEMATUYCCKOTO MOJACIIMPOBAHUSA C

oMoIIkko quddepeHInaTIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSAMHU: Trpaduk QyHKIUH, oOpaTHAs
GbyHKUus, KOMHO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaIpaTHYHAS
¢byHKIMS, panroHambHas byHKIHSA, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TpadUKU HM3YyYCHHBIX (YHKUWH, BBHIIOJHATH NPEOOpPA3OBAHUS
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBHCHMOCTEH, NIPU pEIIeHUH 33a1ad U3 JPYruX y4eOHBIX MPEIMETOB H
3aa4d U3 pealbHOW JKMU3HHU; BBIPAXATh (POPMYIaMu 3aBUCHMOCTH MEXITY
BEJIMYMHAMM; UCIIOIB30BaTh CBOMCTBA W Tpapuku QyHKOWHA UIs
peleHus ypaBHEHHIA, HEPAaBEHCTB W 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHne pemath TEKCTOBBIC 3a/ladyd pa3HbIX THUIIOB (B TOM YHCJIE Ha
MPOLIEHTHL, JOJU U YacTH, Ha JBWKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMBbI IO YCIIOBHUIO 33J]ayH, HCCIEIOBATh IOJyYEHHOE pEIIeHHE U
OIICHUBATh MPABJIONOAO0HOCTh PE3YJAbTATOB; yMEHHE MOJIEIUPOBAThH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA W MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOJTYUCHHBIN pe3y/bTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apuPMeTHUecKoe, MearuaHa,
HauOosblllee W  HAaUMEHbIIEEe 3HA4YeHHs, pa3Max, JUCHEepCHus,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETHPOBaTh HMH(GOPMALIMIO, TMPEACTaBICHHYI0O B Tabnuiax, Ha
nuarpammax, rpaukax, OTpaskarollyl0 CBOICTBa peallbHbIX MPOIIECCOB U
SIBIICHUI; TIPEACTABIATh MH(POPMALIHIO C TTIOMOIIBIO TAOIUI] U AUATPAMM;
UCCJIEeI0BaTh CTAaTUCTHUYECKUE JaHHbIE, B TOM YHCJIE C IMPUMEHEHUEM
rpadguueckux METOJIOB M  DIIEKTPOHHBIX CpPEACTB; TpaduyecKku
HCCIIEIOBAaTh COBMECTHBIE HAOMIOACHHS C TOMOIIBIO JUarpaMm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXXEHHS BEPOSATHOCTEH, (HopMyny IMOIHOM
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
ClIydailHOM BeNWYMHbBI, (YHKIUM pacrpeieseHuss M  IUIOTHOCTH
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEAOBAHUN; yMEHUE NPHUBOIUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PAKTHI M PacCYKICHUS JJIsl pEIICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroyl, TPEXTPAaHHBIA Yroj, CKpEIIMBAIOIIMECS TMpsSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSIHUE MEXIY IIOCKOCTSIMU; YMEHHE UCIOIb30BaTh MPH
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU MMPAKTUYCCKUC 3aa9U
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MbI, KOHYCa, LWIMHApA, 00BEM KyOa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH ONPENEIeHUsI H3y9aeMbIX (UTYP, BBIIBUTATH TUTIOTE3bI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

11

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl MU3y4eHHbIE (QOpPMYJIbl M METObI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPSAMOYI'OJIbHAA CHUCTCMA KOOPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMH; YMCHUC HCII0JIL30BATb BCKTOpHHﬁ u KOOp,I[I/IHaTHBII\/'I METO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pacCliO3HaBaTb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonaneapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaslbHOU cTeneHu. JleficTBus ¢ apudmeTnyecKuMu
' KOPHSIMH HATYPaTbHOU CTETICHH
14 Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ paluoHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(HMBI
JleictButenbHple  uyuciaa. ApudMeTHYECKHE OTmepalud C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BRIYUCIICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKUOMS C HATypaJbHBIM W IIeNBIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaMMEHBIIIETO 3HAYCHHUS (YHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTs! 1 BEKTOPBI




PABOYASA ITPOTPAMMA
(ID 8633264)
yueOHoro npeamera «BeposATHOCTh U CTATHCTHKA.
ba3oBblil ypoBeHb»

st ooygaromuxcs 10-11 kimaccos

HOACHUTEJIBHASA 3AIINCKA

PaGouass mnporpamma y4yeOHOTO Kypca «BeposSTHOCTH W CTaTUCTHKA»
6a3zoBoro ypoBHs misa obOywarommxcs 10—11 kmaccoB pa3paboTraHa Ha OCHOBE
@denepadbHOrO TOCYIAPCTBEHHOIO 00pa30BaTENbHOIO  CTAaHJApTa CPEIHETro
obmero oOpa3oBaHusi, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUI,
IPEAbSIBISEMBIX K MAaTeMaTHYECKOMY OOpPa30BaHMIO, U TPAAUIUNA POCCUHUCKOTO
oOpa3zoBanusa. Peanuzamusi mporpammbl OOECNEUMBAET OBJIAJICHUE KIIOUEBBIMU
KOMITETCHITUSIMH, COCTABJISIOIIMMHU OCHOBY JIJISI CaMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIUXCS.

HEJN U3YYEHHUSA YYEBHOI'O KYPCA

VY4eOnbiii Kypc «BeposSTHOCTh M CTaTHCTHKa» 0a30BOI0 YPOBHS SBIISETCS
NPOJOJKEHUEM W Pa3BUTHEM OJHOMMEHHOTO Y4EOHOro Kypca 0a30BOTO ypOBHS
ocHoBHOM mikonbl. Kypc mpennHasHadeH st (poOpMUPOBaHHUS Y OOYYArOIIMXCS
CTaTUCTUYECKOW KYyJIbTYpbl M TOHHUMAHUS POJM TEOPUU BEPOATHOCTEN Kak
MaTEMaTUYECKOTO UHCTPYMEHTA JUIsl U3YUYEHUS CIIyYalHBIX COOBITUM, BEIIUYUH U
nporieccoB. Ilpu m3yueHum Kypca oOoramaroTcs MPEACTaBICHUS YYalluXCs O
METO/1aX MCCIEAOBaHUS U3MEHYMBOIO MHUPA, PA3BUBACTCA NOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MAaTEMaTHYECKHX METOJIOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHS.

Coaep:xaHue Kypca HANpaBJiICHO Ha 3aKpEIUICHUWE 3HAHUW, MOJYYEHHBIX MpHU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IPEACTABICHUN O CIIy4alHbBIX
BEJIIMYMHAX W B3aUMOCBA3SAX MEXAY HUMHU HA BaXXHBIX IPUMEPAX, CIOKETHI
KOTOPBIX OYEPIHYTHI U3 OKPYKAOIIETO MUPA.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposITHOCTh M CTAaTUCTHKA» CpeAHEH MIKOJIbI Ha 0a30BOM YPOBHE BBIACIICHBI
CIEAYIOIINE OCHOBHBIE COJEpKaTelbHble JHUHUM: «CiydailHble COOBITUS W
BEPOSITHOCTIY, «CiydailHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEI».



BaxHyio dacTh Kypca 3aHUMaeT HM3yYe€HHE T'E€OMETPUYECKOTO M|
OMHOMMAJILHOTO pacCIpeesIeHnid W 3HAKOMCTBO C UX HEMPEPHIBHBIMU aHAJIOTAMH
— TIOKA3aTeJbHBIM U HOPMaJIbHBIM PaCIPEACIICHUSIMH.

Conepxxanne muHMA «CioydallHbIE COOBITUS W BEPOSATHOCTH»  CIY)KUT
OCHOBOH u1si (hOPMHPOBAHUS TIPEICTABICHUNW O pacHpeleSieHUH BEpPOSTHOCTEH
MEXIy 3HAUCHHUSIMH CIYYalHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUA HE0OXoauma Kak
0aza 11 M3y4eHUs 3aKoHa OOJBIIUX 4YHcel — (YHIAMEHTAIBHOTO 3aKOHA,
JCHCTBYIOIIETO B TMPUPOJE ¢ OOIIECTBE W HMMEIONIETO MaTeMaTHYECKYIO
dopmanuzanuro. CaM 3aKOH OOJIBIIUX YHCEN MpeajiaracTcsl B O3HAKOMUTEIIBHOU
dbopMe ¢ MUHUMAJIbHBIM MCTIOJIb30BAaHHEM MaTEMaTHYECKOTO (hopMaiu3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIYYaWHBIMH  BEIIMYMHAMH,
aKIICHTUPYIOT BHHUMAaHHUE IITKOJILHUKOB HA OINMWCAHWW W HW3YYCHHM CITy9alHBIX
SIBJICHUH C TOMOIIBIO HENpPEephIBHBIX (pyHKIWH. OCHOBHOE BHUMAaHHE YIEISACTCS
NOKa3aTeJIbHOMY W HOPMAaJbHOMY pPaCHpEeICHUSM, TPHU ATOM IPEAIrosaraeTcs
O3HAKOMUTEIPHOEC M3YYCHHE Marepuana 03 JI0Ka3aTeIbCTB IMPUMEHSICMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenme xypca «BeposSsTHOCTh W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCA | dYac B HENENI0 B TEUEHHWE KaXKIOTro rojga oOydeHws, Bcero 68
y4eOHBIX YacOB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBnenne JaHHBIX C TMOMOIIBI0 Tabnui, u auarpamm. CpenHee
apupMeTHUeCKOoe, MeJraHa, HauOoJblllee M HAUMEHbIIEEC 3HAYEHUS, pa3Max,
JUCTIEPCUS U CTaHAAPTHOE OTKIIOHEHUE YHCIIOBBIX HAOOPOB.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (Mcx0Jbl). BeposATHOCTH ciaydaitHOro coObITHS. BaM30CTh 4acTOTHl |
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITHSIMH.  BeposTHocTH  COOBITMM B OMBITaX  C
PABHOBO3MOYKHBIMU AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HaJ COOBITUSMU: TIEpECEUCHUE, 00beTMHEHUE, TPOTUBOIIOI0KHBIC
coObITHs. J(narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTE.

VYcioBHAas BEPOSTHOCTh. YMHOKEHUE BEPOSITHOCTEH. [lepeBO Ciy4alHOTO
skcriepuMenTa. @opmyria MoTHOM BEposITHOCTH. HezaBucrumMbie COOBITHS.

KombunaTopHoe npaBuiio ymHoxeHus. [lepectanoBku u akropuan. Yucio
couetranuii. Tpeyronpauk [lackansa. ®opmyna buaoma HeroToHa.

bunapHbIii ciiydaliHbI ONBIT (MCTIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucnbiTanusa. Cepuss HE3aBUCUMBIX UCIHBITaHUKA 10 1epBoro ycmnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyu.

CnyuaiiHass  BenuuuHa. Pacrnipenenenue  BeposiTHocTed.  [uarpamma
pactipenenenus. llpumepsl pacrpeneneHui, B TOM YHCIE, F€OMETPUYECKOE U
OMHOMHMAIIEHOE.

11 KIJACC

UucnoBble  XapaKTEPUCTHKHA  CIyYaWHBIX  BEJIMYUH: MAaTEMaTHYECKOE
0XKMJAHUE, NHCIEPCHUs W CTaHJAPTHOE OTKIOHEHHWE. [IpuMmepsl npuMeHEeHUs
MAaTEMAaTHYECKOr0 OXKHUAAHUsI, B TOM YMCJIE B 3aJayax U3 MOBCEIHEBHOW XU3HU.
MatemaTudeckoe OXHIaHHEe OWHAPHOW CIIydallHOW BEeNWYMHBL. MaTemaTH4ecKoe
OXXUJAHUE CYMMBl CJIy4alHBIX BEJIMYMH. MaremaTrndyeckoe OXUJaHUuE U
TUCTIEPCHSI TEOMETPUUECKOT0 U OMHOMHAIBHOTO pacipeielICHUH.

3akoH OOJBIIMX YHCEI W €ro pojb B HayKe, IPUPOJC M OOIICCTBE.
Br160po4HbIN METOT UCCIEAOBAHMIM.

[Iprmepsl HENpPEPBIBHBIX CIyYalHbIX BelW4yuH. [loHATHE O T™IOTHOCTH
pacnpeneneHus. 3agayu, NPUBOASAIINAE K HOPMaIIbHOMY pacripenenenuto. [lonstue
0 HOPMAaJIbHOM pacHpeAeICHUH.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOI'O WIEHA POCCHUHCKOro OO0IIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUIN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUM;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; UHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTreMaTH4eCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE TPHUPOJHON M COIMAIIBHOMN
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXKHBIX TTOCIICJICTBUN JUISI OKPYKAIOIEH CPEJIbl.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS ITUBWIM3AIlUW; OBJAJACHUEM S3BIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHble pe3yJbTaTbl OCBOEHHUSA IMPOTpaMMbl YYEOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenwvuvie — Oelicmsus, — 0OecnevuU8arom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYIUPOBATH MW  MPEoOpPa3OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM  JJIA  BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTIO), BHICTPAMBATH apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUSA, MpPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUS, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKXkKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBUIBIATH JeUUUTH UH(DOPMALIUM, AHHBIX, HEOOXOAMMBIX IJIsI OTBETA
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MH(POPMAIMIO, MPEJACTABIATH €€ B Pa3IMYHBIX Popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh M (OpPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBHHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW M
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.

Camoopranusanus:

COCTaBIIATH IJIaH, aJiTOPUTM PEIEHUS 3aJ1ayu, BIOUPATh CIIOCOO PEIICHHUS C
y4E€TOM MUMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcCMM Kak OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBHM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YJILTATOB;
BJIAJCTh CIIOCOOAMH CAaMONPOBEPKH, CAMOKOHTPOJS Ipolecca |
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JAaHHBIX, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

YuraTe U CTPOUTH TAOTHUIIH U TUATPAMMBI.

OnepupoBaTh  MOHATHSAMH:  CcpeaHee  apudMeTHYecKoe,  Me/AHaHa,
HanOoubliee, HANMEHBIIIEEe 3HAUCHUE, pa3Max MAacCHUBa YHCIOBBIX JTaHHBIX.

OmneprpoBaTh TOHATUSMU: CIIy9alHBIM AKCIIEPUMEHT (OMBIT) U CIIydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApHbIM HCXOJ) CIYy4YaWHOTO OIIbITA;
HaXOJIUTh BEPOSITHOCTH B ONBITAX C PABHOBO3MOKHBIMH CITyYaHBIMUA COOBITHSIMU,
HaXOJIWUTh W CpPaBHHUBATh BEPOSITHOCTH COOBITUH B W3YYEHHBIX CITyYailHBIX
IKCIIEPUMEHTAX.

Haxomute ® QopmyaupoBaTh COOBITHSA: TIepeceYeHHe W OOBEIUHCHHE
TaHHBIX  COOBITHIA, COOBITHE, TIPOTHBOIIOJIOXHOE  JAaHHOMY  COOBITHIO;
HOJIB30BAThCS uarpaMMamu Oisiepa U (GopMysIoN CI0KEHUs! BEPOSITHOCTEH MpH
pellIeHnN 3a/au.

OnepupoBaTh MOHATHUSMHU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSITHOCTH C IOMOIIBIO NpaBWIa YMHOKEHHUS, C IOMOIIBIO JiepeBa
CJIy4aiiHOT'O OIIBITA.

[TpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IPU PELICHUH 3a/1a4.

OmnepupoBaTh MOHATHUSAMHU: HUCIHBITAHUE, HE3aBUCUMBIC HCIIBITAHUS, CEpUs
UCTBITAaHUM, yclexX W HeyJada; HaXOAWTb BEPOSATHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCIBITAHUHN 1O TIEPBOTO YCIEeXa; HAXOUTh BEPOATHOCTH COOBITHH B
cepuu ucnbpITaHui bepHysuuy.

OnepupoBaTh  NOHATUSAMHU:  CllydailHas  BeJIMYMHA,  paclpejaesieHue
BEPOSATHOCTEH, AUarpaMma pacipeesIeHusl.

11 KIJACC

CpaBHUBaThb  BEpPOSITHOCTM  3HAUYEHUH  CIy4yalHOW  BEJIMYMHBI MO
pacnpeeNeHUIO WM C IOMOIIBIO TAArPaMM.

OnepupoBaTh MOHATHEM MATEMATUUYECKOTO OKUIAAHUS; IPUBOJIUTH IPUMEPBHI,
KaK MPUMEHAECTCS MATEMATHYECKOE OXKHUJIAHUE CIYyYallHOM BEJIIMYMHBI HAXOJHTh
MAaTEMaTHYECKOE OXKUJIAHUE 110 JAHHOMY PAaCIpPEACICHHUIO.

Nmets npencraBieHue 0 3aK0HE OOJBIINX YHUCEIL.

NmeTp npencraBieHUEe 0 HOPMAIBHOM PACIIPEICICHUN.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [IpencraBnenue JaHHBIX U OMUACATENbHAS 4 bubmmoreka [{OK
CTaTHUCTHKA https://m.edsoo.ru/e0b7b0f1
CrnyyaiiHble OTIBITHI U CITy4aiiHble COOBITHS,
2 OIBITEI C PABHOBO3MOKHBIMHA 3 1 bubmmorexa [IOK
p https://m.edsoo.ru/e0b7b0f1
3JIEMEHTAPHBIMU UCXOIaMHU
3 Omneparuu HaJ| COOBITHSMU, CIIOKEHUE 3 bu6moreka [IOK
BEPOSITHOCTEN https://m.edsoo.ru/e0b7b0f1
YcnoBHas BEpOATHOCTb, ACPEBO
4 CITy4aitHOTO OTbITa, (hOPMYIIa IMOJTHOM 6 bubmorexa [IOK
v » QOPMY . https://m.edsoo.ru/e0b7b0f1
BEPOSATHOCTH M HE3aBUCHMOCTh COOBITHIA
bu6mmoreka [JOK
5 9 o 4
JICMEHTBI KOMBIHATOPHIKH https://m.edsoo.ru/e0b7b0f1
6 Cepun ocaen0BaTeIbHBIX HCIBITAHNN 3 1 bubmmorexa [IOK
p s https://m.edsoo.ru/e0b7b0f1
7 CnyJaiiHple BEJIHMYHHEI U paclpeneneHns 6 bubmotera [JOK
ya pactipea https://m.edsoo.ru/e0b7b0f1
bubnuoreka [JOK
8 00600 % 5 2
ODIHCHHE H CHCTCMATHIAIA SHAHHHA https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 MaremaTrnuecKkoe 0)KUJaHUE CIIy4aitHOU 4 bubnuoreka [JOK
BEJINYUHBI https://m.edsoo.ru/5fbc5dcl
9 Jlucniepcus U CTaHAAPTHOE OTKIIOHEHUE 4 1 bubnnorexa [JOK
CIIy4ailHOM BEIUYHMHBI https://m.edsoo.ru/5fbc5dcl
bu6moreka [IOK
3 3aKoH Gompum ncen 3 1 https://m.edsoo.ru/5fbc5dcl
4 HenpepsiBHBIE ClTydaliHbIE BETUYHHBI 5 bubnuoreka [IOK
(pacmipenenenusi) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [IOK
5 H 2 1
OPMBIIBHOS pacpeAcieiit https://m.edsoo.ru/5fbc5dcl
[ToBTOpEeHue, 0600IICHNE 1 bubnuoreka [IOK
6 . 19 2
cUcTeMaTu3aIys 3HaHUH https://m.edsoo.ru/5fbc5dcl
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



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

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBnenue naHHBIX C 1 bubnuorexa [JOK
MTOMOIIBIO TAOJIUI] M TUarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmeTndeckoe,
MearaHa, HanOoJbIee 1
2 HauMEHBIIIee 3HAUCHUS, pa3Max 1 bubmorexa [TOK
- P ’ https://m.edsoo.ru/dd00738d
TMCTIEPCHS, CTAHIAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmeTndeckoe,
MeavaHa, HauOoJIbIIee U
3 HauMEHbIIIee 3HaUYeHUs], pa3Max 1 Bubmmorexa [JOK
P ’ https://m.edso0.ru/98645f6c
JHCTIepCHsi, CTAaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe,
MeraHa, HauOoJblliee U
bubnuoreka [JOK
4 HaWMCHbIIICE 3HAYCHUS, pa3Max, 1
https://m.edsoo.ru/7c9033a8
JCTIepCHsi, CTAaHIaPTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB
CrnyyaitHbie SKCIIEPUMEHTHI
5 (OTBITHI) U Cy4alHbIE COOBITHS 1 bubmmorexa [TOK
1 ] https://m.eds00.ru/347¢1b78
DnemMeHTapHbIe COOBITHS (MCXOIbI)
6 BeposTHOCTB CitydaitHOTO COOBITHS 1 bubmorexa HOK
P 1 ' https://m.eds00.ru/64d75244



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/7c9033a8
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244

BeposTHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH

BeposiTHOCTB CcilyualiHOTO COOBITHSI.

bubmmoreka [{OK

;
[IpakTuyeckas padora https://m.edsoo.ru/5e8fa94a
Omneparuu HaJl COOBITHSMU:

3 nepeceyeHue, 00beIMHEHNE bubnnorexa [JOK
COOBITHH, TTPOTHUBOIIOJIOKHBIC https://m.edso00.ru/221c622b
coobITud. [luarpamMmmel Ditsiepa
Omneparuu HaJ, COOBITHSMMU:

9 nepeceyeHmne, 00beTMHEHNE bubnuoreka [IOK
COOBITHH, TIPOTHUBOIIOJIOKHBIE https://m.edsoo.ru/cc10cle?
coOpIThs. [lnarpamMmmer Ditniepa

10 dopmyra coKeHUsT BEPOSITHOCTEH bubmorexa [TOK

MY P https://m.edso0.ru/3057365d
VYcnoBHasi BEpOATHOCTD.
11 YMHOKEHHE BeposaTHOCTEH. JlepeBo bubmorera [JOK
N p - AP https://m.edso00.ru/9a408d25
CITy4aifHOTO AKCIIEpUMEHTA
VYcnoBHas BEpOSTHOCTb.
12 YMHOXeHHE BeposaTHOCTEH. JlepeBo bubmorera [JOK
. P s https://m.edsoo.ru/ble76d3a
CITy4aifHOTO AKCIIEpUMEHTA
VYciaoBHas BEpOSTHOCTD.
13 YMHOXeHue BepoaTHoCcTel. JlepeBo bubmorexa HOK
N p PP https://m.edsoo.ru/47fb6b11
CIIy4aifHOTO AKCIEPUMEHTA
14 ®dopmyiia MoJHON BEPOATHOCTH bubmmorexa [JOK
pMY P https://m.edso0.ru/15941bec
15 dopmyrna MoIHON BEPOATHOCTH Bu6mmorexa LIOK

https://m.edsoo.ru/a9ec13c8



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a
https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8

16 ®opmyra MOJTHOW BEPOSATHOCTH. bubmmoreka [IOK
HezaBucumbie coObITHS https://m.edsoo.ru/e3dd5ac9
5 Hepens bubnuorexa [JOK
17 Konrponbnas padora Aexapépn https://m.edsocI)_.[ ru/29dc6eb9
18 KombOunaTopHoe rnpaBuiio bubnuorexa [JOK
YMHOKEHUS https://m.edso0.ru/2270cf70
bubnuorexa [JOK
19 HepecTaroBKit it paKTopHa https:// m.edsocl)_.[ ru/d58ce6d1
. bubnuoreka [JOK
20 Hueno coteranit https://m.edSO(])_.Iru/7904dfb0
21 Tpeyronbnauk ITackamsa. @opmyna bubnuoreka [IOK
6unoma Hrrotona https://m.edsoo.ru/fa47998f
bunapHsIii cy4ailHBIN ONBIT
22| Hosmsmonme sommii, Coprs Bubmmorera LIOK
HC3ABHCHMbIX HCIIBITAHHI 10 https://m.edsoo.ru/2e1f2368
MepBOro ycrexa
23 Cepusi HE3aBUCUMBIX UCITBITAHUINA bubnuorexa [JOK
bepnynnu https://m.edsoo.ru/e9572a68
Cepusi HE3aBUCUMBIX UCIIBITAHUM.
24 [IpakTrueckas padoTa c bubnnoreka [JOK
HCTOJIb30BAHUEM 3JIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TaOJINILL
N bubnnoreka [JOK
25 CysaifHias BETUHHA https:// m.edsocl)l. ru/639be9aa
26 Pacrnipenenenue BeposiTHOCTEN. bubnuoreka [IOK
JuarpaMmma pacrpeneseHus https://m.edso0.ru/6dc7f39
27 CymMma 1 npousBeicHHAE bubnuoreka [IOK



https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
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https://m.edsoo.ru/6dc7ff39

CIy4alHbIX BEJIMYNH

https://m.edsoo.ru/51b7ed5f

CymMma u npousBeicHHE

bubmuoreka [JOK

28 CIy4alHbIX BEJIMYNH L https://m.edsoo.ru/c2757cc3
H N

28 wne reoverpieckoen 1 buborexa LIOK
SHHOMIATEHOE https://m.eds00.ru/91e08061
H N

0 wore reoverpieckoen 1 buGuorexa LIOK
SHHOMIATEHOE https://m.edsoo.ru/5afffO5f

31 [ToBTOpEeHUE, 0600IIEHNE 1 1 bu6moreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/0f4d3cd7

39 [ToBTOpEeHuE, 0600IIEHNE 1 1 bu6moreka [IOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/e01a3dc4

38 Kowrpomwias paota 3 rox 1 v | tpalimetmomuasssats

34 [ToBTOpEeHue, 0600IICHNE 1 1 bubnuoreka [IOK
cUCcTeMaTU3alys 3HaHUH https://m.edsoo.ru/1ddca5e0

OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/91e08061
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3alIMs 3HAHUH.
. bubnuoreka [JOK
1 CrnyyaiiHble OTIBITHI U BEPOSTHOCTHU 1
. . https://m.edso0.ru/430d330a
ciydaifHeIx coObrTil. Cepun
HE3aBUCHMBIX UCITBITAHUN
[ToBTOpenue, 0600IICHNE,
CHCTEMAaTH3alIMs 3HAHUIA.
. bubmuorexa [JOK
2 CrnydaifHble OTIBITHI M BEPOSITHOCTH 1
. . https://m.edsoo.ru/a573a292
ciryJaiHbIX coObITHil. Cepun
HE3aBHUCHUMBIX UCTIBITAHUN
[ToBTOpeHnue, o6o0IICHNE,
CUCTEMaTH3aIUs 3HAHHH.
. bu6mmoreka [JOK
3 CrnydaifHple OTIBITHI M BEPOSITHOCTH 1
= . https://m.edsoo.ru/07a5e861
ciiyJaiHbIX coObITHi. Cepun
HE3aBHUCHUMBIX UCTIBITAHUN
[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIUs 3HAHHH.
. bubnuoreka [JOK
4 CnyyaiiHble OTIBITHI U BEPOSTHOCTHU 1
= . https://m.edsoo.ru/32bc29bf
ciydaiiHeix coobrtuil. Cepun
HE3aBHUCHUMBIX HCIIBITAHUN
[Ipumeps! npuMeHeHus
bu6mmoreka [JOK
5 MaTeMaTUYECKOTO OKUJIAHUS 1

(cTpaxoBaHue, oTepes)

https://m.edsoo.ru/ea27084d



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
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https://m.edsoo.ru/32bc29bf
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MaremaTHu4ueckoe OXKHNJAHUC CYMMBI

bubmuoreka [JOK

6
CIIy4aiHbIX BEJIMYUH https://m.edsoo.ru/Oadefe9e
MaremaTudecKkoe OKHUJIaHue
7 Te€OMETPUUIECKOT0 1 bubnmorexa [TOK
P . https.//m.edsoo.ru/20de2fc2
OMHOMMAJIBHOTO pacTIpe/IeICHUI
MaremaTudecKkoe OKHUJIaHue
8 reOMETPUUECKOTO U bubmmorexa [TOK
p . https://m.eds00.ru/17b0e769
OMHOMHUAJIBHOTO paclpeaeIeHHH
9 Jucnepcus u cTaHgapTHOE bubnuoreka [JOK
OTKIJIOHEHHE https://m.edsoo.ru/bcc67f76
10 Jucnepcus u cTaHIapTHOE bubmuorexa [JOK
OTKJIOHEHHE https://m.edsoo.ru/bf78aad6
1 Jucniepcr TeOMETPUYECKOTO U bubmuorexa [JOK
OMHOMHAIBHOTO PaCIIpECIICHUS https://m.edsoo.ru/4b5a495e
[IpakTuueckas padoTa ¢
12 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmmorexa [OK
p https://m.edsoo.ru/a53cd884
TaOJINIL
13 3aKk0oH OOJIBIIUX YHCEIL. bubmuorexka [JOK
Br100pouHBIi METO T MCCIIEIOBAHMIA https://m.edsoo.ru/94ddc34a
14 3aKk0oH OOJIBIIUX YHCEIL. bubnmuoreka [JOK
Br100poYHBIi METOT MCCIIEIOBAHMIA https://m.edsoo.ru/cf23b369
[IpakTrueckas padoTa c
bubnuoreka [JOK
15 HCIIOJIb30BAHUEM DJICKTPOHHBIX
https://m.edsoo.ru/6¢c1d11a6
TaOJINILL
16 Hrorosas koHTpoJbHAs padoTa 4 Heaens bubmnorexa [IOK
p p nekabps https://m.edsoo.ru/7e379f8f
17 IIpumepsl HEIPEPBIBHBIX bubnuoreka [IOK

CIIy4aiHbIX BeIMYuH. OyHKIMA

https://m.edsoo.ru/9f5b423d
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IJIOTHOCTU PacIpe/ieNICHuUs.
PaBHOMEpHOE pacnpeiesieHue U ero
CBOICTBa

[Tpumepsl HENPEPHIBHBIX
CIy4alHbIX BEIUYUH. OyHKIHS

18 IUIOTHOCTH pacIpeaeicHus bubmorexa HOK
bactipel ' https://m.edsoo.ru/b1c2712e
PaBHOMEpHOE pacrpeiesicHIe U ero
CBOIiCTBa
3amauu, IPUBOISAIINE K
19 HOPMaJIbHOMY PACHPEIEICHUIO. bubnuoreka [IOK
OyYHKIMS ITIOTHOCTH U CBOMCTBA https://m.edsoo0.ru/97c¢19f59
HOPMAJILHOTO pactpeesieHuUs
[IpakTnueckas padota c
20 HCIIOJIL30BAHUEM DIIEKTPOHHBIX bubmmorexa [OK
P https://m.edsoo.ru/1f1f9ad9
TaOJINIL
[ToBTOpEeHuE, 0600IICHNE 1
. bu6mmoreka [IOK
21 CUCTEMATHU3AIIUS 3HAHW.
https://m.edsoo.ru/72953f4c
OmnucarenbHas CTATUCTHKA
[ToBTOpEeHUE, 0600IICHNE 1
22 cUCTEMATU3alUs 3HAHUI Eubmorexa HOK
) https://m.edsoo.ru/b699ad0c
OmnucarenbHas CTATUCTHKA
[ToBTOpEeHUE, 0000IICHNE 1
23 cuctemMaTusanus 3HaHui. OTBITHI C bubnuoreka [JOK
PaBHOBO3MOKHBIMH https://m.edsoo.ru/3fcbacf9
3JIEMEHTAPHBIMH COOBITHAIMU
[ToBTOpEHue, 06001mEeHNE U
24 cuctemMaTusanus 3HaHui. OTBITHI C bubmuoreka [JOK

PaBHOBO3MOKHBIMHU
QJICMCHTAapHBIMHA COOBITUSIMHU

https://m.edsoo.ru/538fd7cf



https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
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https://m.edsoo.ru/538fd7cf

25

[ToBTOpEHUe, 0600IICHNE U
CUCTEMaTU3als 3HaHH.
Brrunciienue BepoATHOCTER
COOBITHH ¢ IpUMEHEHHEM (OPMYI U
rpadu4ecKux METOI0B
(koopaMHaTHas OpsMasi, JEPEBO,
nuarpaMma Jumepa)

bubmmoreka [{OK
https://m.edso0.ru/272910f5

26

[ToBTOpEeHue, 0600IICHNE U
cUCTEMaTU3alus 3HAHUMN.
Brrunciienue BepoaTHOCTER
coObITHI ¢ TpUMeHeHueM GopMy U
rpaduyecKkux MEeToJ0B
(KoopaMHaTHas IpsMasi, IepeBo,
auarpaMma Jumiepa)

bu6moreka [IOK
https://m.edsoo.ru/dc9ad6ca

27

[ToBTOpEeHuE, 0600IICHNE 1
cUCcTeMAaTH3aIysI 3HaHUH.
Brrunciienue BepoaTHOCTER
coOBITHH ¢ IpMeHEeHneM (hopmysT 1
rpadu4ecKux METOIOB
(koopauHATHAs MpsiMasi, IePEBo,
auarpaMmma Jusepa)

bu6mmoreka [IOK
https://m.edsoo.ru/59641277

28

[ToBTOpEHUE, 0000IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
Brrunciienue BeposiTHOCTEH
coObITHI ¢ IpUMeHeHueM GopMy U
rpaduuecKux METO0B
(koopaMHAaTHas TpsiMasi, IepeBo,
nuarpamma Jiepa)

bubnuoreka [JOK
https://m.edsoo.ru/e71debed

29

[ToBTOpEHue, 0600ImEeHNE U

bu6mmoreka [JOK



https://m.edsoo.ru/272910f5
https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4

CUCTEMaTU3alrs 3HaHH.
CrnyuaiiHble BEJIMYUHBI U
pacnpeneneHus

https://m.edsoo.ru/00b2efb3

[ToBTOpEHUe, 0600MIICHNE U

CUCTEMAaTH3aLMs 3HAHUH. bubmmoreka [{OK
30 . 1
CrnyuaiiHble BEJIMYMHBI U https://m.edsoo.ru/1cc2df8f
pacrpeeneHus
[ToBTOpEeHue, 0600IICHNE U
31 CHUCTEeMaTU3alrs 3HaHH. 1 bubnuorexa [JOK
Marematudeckoe OXKUJaHNuE https://m.edsoo.ru/aeal298c
CIIy4aiHOU BEJIMYHHBI
[ToBTOpEeHUE, 0600IIEHNE 1
32 CHUCTEeMaTH3alrs 3HaHU. 1 bubmuorexa [JOK
Marematuyeckoe OXXKUJaHNUE https://m.edsoo.ru/640a8ebf
CIIy4aiHOM BEJIMYUHBI
2 Hepens bu6mmoreka [IOK
33 Hrorosas koHTpOIbHAs paboTa L mas https://m.edsoo0.ru/0fd6d597
34 [ToBTOpEeHUE, 0600IICHNE 1 1 bubnuoreka [JOK
cucTeMaTU3alys 3SHaHUH https://m.edso0.ru/5006273e
OBIIEE KOJIMYECTBO YACOB I10 34
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https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
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CUCTEMA OLHEHKH JOCTU/XEHUA OBYYAIOIIUMUCA
IHVIAHUPYEMBIX PE3YJIBTATOB OCBOEHUSA OBPA3OBATEJIbBHBIX
IHPOI'PAMM HA YPOBHSAX OCHOBHOI'O OBIIEI'O U CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

YUYEBHBIN IPEJIMET «MATEMATHUKA»

OneHrBaHUE MPEIMETHBIX PE3YJIHbTATOB 00YUEHHUS HAPABJICHO HA:

— OIpeJIeIEHHE COOTBETCTBUS YPOBHS CPOPMUPOBAHHOCTH Y OOYUAIOIIETOCS
pe3ynbTatoB 00yuenus TpedbopanusiMm GI'OC COO u ®OIT COO;

— BBISIBJICHHE JI€(UIIUTOB NMPEIMETHON MOJATOTOBKU (ITPOOEIIOB B 3HAHUSX,
YMEHUSX, HaBBIKaX);

— YCTaHOBJICHUE 3aTPYTHEHUM O0YyJArOIIUXCS B TOCTHKECHUU
3aIUIAHUPOBAHHOTO YPOBHS O0YUEHHMS M UX MPUUHH.

[Tpu BBICTABICHUH TEKYIIEH OIEHKH, TIPEICTABIISIONICH CO00M pe3ynbTaT
IPOIIeAYPhI OLICHUBAHUS MHANBUYATBLHOTO MPOABUKEHUS 00 YyJaIOIIUXCS B
OCBOCHHUH MAaTEMaTHUYECKOI0 COACPKaHUs, 1IeJIeCO00pa3HO OPUEHTHUPOBATHCA Ha
CJIEIIOIINE PEKOMEH/IAIINH.

[To xaxmoi TeMe yueOHBIX KYpcOB «AJredpa U Hayaia MaTeMaTH4eCcKoro
aHanuzay, «l'eomerpus», «BeposTHOCTb U CTaTUCTUKA» OMPEeICHbBI
TUTAHUPYEMbIE PE3YIbTaThl 00YUESHHUS.

Hano umets B BUY, YTO OLIEHKA JOCTHIKEHUS IJIAHUPYEMBIX PE3YyIbTaTOB
pacnazaeTcs Ha JIBe CBSI3aHHbBIE APYT C IPYTOM COCTaBIISIONINE:

1) ortenka mpoiiecca OPMUPOBAHUS TUIAHUPYEMBIX PE3yJIbTaTOB,
peanuzyemasi B GopMe TEKYIIEro, B TOM YKCIIE U TEMaTHYECKOTO, OIEHUBAHMS;

2) orieHKa pe3ynbTara (GOpMUPOBAHHUS TNIAHUPYEMBIX PE3YIIBTATOB,
peanmuzyemasi B GOpMe UTOTOBOT'O KOHTPOJIS.

[Tpu 5TOM CemyeT y4ecTh, 4TO IpH 00yUYeHUH MAaTEMATUKE B MPOIECCE
OIICHUBAHUS TPOMEKYTOUHBIX PE3YJIBTATOB O0YUEHUS UCTIONIB3YIOTCS Pa3HbIE
BU/JIbI IEMOHCTPAIMH YICOHBIX TOCTHKEHUH: YCTHBIE OTBETHI 00YJAIONTUXCS M KX
MUCBMEHHBIE pa0O0ThI, B TOM YKCie B (hOPME TECTUPOBAHUS.

OOyuenune MaTeMaTUKE MpeAnoaracT cOPMUPOBAHHOCTh HECKOIBKIX
TPYIII Pe3yJIbTaTOB:

OCBOEHUE TEOPETUUECKUX KOMIIOHEHTOB MaTEMaTHYECKOT'O COJIEPHKAHUS:
3HAHHWE W YMEHUE BOCTIPOU3BOIUTH (POPMYIUPOBKU ONpEIeTICHUI
MaTeMaTU4YeCKUX MOHATUM, POPMYITUPOBKHU TEOPEM U HX JOKA3aTEIbCTBO;

pelieHre MaTeMaTUHYECKHUX 3a7a4 Pa3HOTO YPOBHSI CIOKHOCTU — OT
MPOCTEHIINX 10 TPOOJIEMHBIX U TOMCKOBBIX;



peneHne MEeKIPEIMETHBIX U TPAKTUKO-OPUEHTUPOBAHHBIX 3aa4.

JInarHoCTHKa U MPOBEPKA YPOBHS YCBOCHUS TEOPETUUECKUX KOMIIOHEHTOB
MOKET ObITh OpraHu3oBaHa B (hOpMaTe TECTUPOBAHUSA, YCTHBIX OMPOCOB, YACTUYHO
B (hopme TpaaulIMOHHBIX IPOBEPOUYHBIX U KOHTPOJIBHBIX padoT.

[IpoBepka yMeHMs pelaTb MaTEMATHYECKUE 3aa4H, KaK IPABUIIO,
opranuzyercs B (hopmMaTe MMCbMEHHBIX TPOBEPOUYHBIX U KOHTPOJIbHBIX pa0OT.

[Ipu oueHUBaHUM MTUCBMEHHBIX PA0OT U YCTHBIX OTBETOB LIEECO00Pa3HO
OPUEHTUPOBATHCS HA HECKOJIBKO OTIIMYAIOIIMECS TIOKA3aTEIH.

B cooTBeTCTBUU C TUIAHUPYEMBIMH pe3yIbTaTaMu 00YUEHHS MO KaK101
TEME OIPEEIEHBI UTOTOBBIE PE3YJIbTAThl U3YUEHUS TEMBI, IPOBEPSEMbIC
AJIIEMEHTBI COJIePKAHUS TEMbI, TPEOOBAHUS K IEMOHCTPAIUU JOCTHXKEHUS UX
c(hOpMHUPOBAHHOCTH, 3aJaHUs JAJI UX IE€MOHCTPALIMH U, COOTBETCTBEHHO,
KpUTEPUN OLICHUBAHUS 3aJaHUN.

B cooTBeTCTBUY € MPUHLIMUIIOM OTKPBITOCTH YK€ B Hayajle U3YUEHUs KaxI0u
TEMBbI 00yYaloIrecs MTOJKHBI 3HATh, KAKHE YMEHHUS OTHOCATCS] K UTOTOBBIM
pe3ysibTaTaM U3y4eHHUs TeMbI, Kak Oya1yT OpraHu30BaHbl KOHTPOJIbHBIE
IpOLEyphl: KOHTPOJIbHAs paboTa U/WIK ONPOC, KaKue KPUTEPUH MPEAbIBISIOTCS
K PELICHHUIO 3a/1a4 U K OTBETaM, KaK IIPOBOJUTCS OLICHUBAHUE PE3YJIBTATOB UX
NEeATEIIbHOCTH, HAllpUMEp, KAKOE HAaUMEHbIIEe KOJINYECTBO 3aJaHUN KOHTPOJIBHON
paboTBl HEOOXOAMMO BBINOIHUTD, YTOOBI PACCUMTHIBATE Ha MOIYUYEHHE
II0JIOXKUTEIILHON OTMETKH.

OueHka yCTHBIX OTBETOB

OnHoii U3 BaxXHBIX (JOPM OIICHUBAHUS PE3YIHTATOB 00yUEHUS T10
MaTEMaTHUKE ABIIAIOTCS YCTHBIE OTBETHI 00y4atonuxcs. OHU MOTYT HOCUTh
JIOKJIbHBIN, MacCOBBIN (YCTHBIN OINPOC, MIPOBEICHUIO KOTOPOTO MOCBSIIIEH,
BO3MOKHO, LIEJIbII YPOK WIIA €T0 YacTh), MOCTOSHHBIA XapakTep, KOrJa Ha KaXXa0M
YPOKE HECKOJIbKO 00yYarolMXcsl OTBEUAIOT YCTHO Ha TEOPETUUYECKUE BOIIPOCHI:
OTIPOCHI TTO TEPMUHOJIOTUU U (OPMYITHPOBKAM OTPEIEICHHSI, I0Ka3aTeIbCTBAM
TEOpPEM, PEIICHUIO 3a7a4.

[Tpu o1leHUBaHUM YCTHBIX OTBETOB 00YUAIOIIUXCS IIEIECO00pa3HO
OPUEHTHPOBATHCS HA CIEIYIOUIME PEKOMEH TALIUH.

[Ipu BbICTABIIEHUN OTMETKH YUYUTHIBAIOTCSI BCe TPEOOBAaHUS K OTBETY.

Omeem oyeHusaemcs OMMemKou «5», eciu 00yUaruuics:

MOJIHOCTBIO PACKPBUI COJIEpkKaHUE MaTepruaia B 00beMe, IPelyCMOTPEHHOM
MPOTpaMMON ¥ YUeOHHKOM;



W3JI0KUJ MaTepUal TPaMOTHBIM S3bIKOM B OIPEEICHHON JOTUYECKOM
MOCJIEe0BAaTEIbHOCTH, TOUHO, O€3 OITMOOK UCIONIB3Ysl MATEMATUUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY;

MPaBUJIBHO BHITIOTHWI PUCYHKH, YEPTEKHU, rpadUKu, HEOOXOUMBIE TS
W3JIOKEHUS TCOPUHU WU PEIICHUS 3aa4H;

IPOJIEMOHCTPUPOBATT YMEHUE UILTIOCTPUPOBATH TEOPETUUECKUE TTOTOKESHUS
KOHKPETHBIMU IIPUMEpPaMU, MPUMEHSITh UX MIPU BHIMOJIHEHUH MPAKTUYECKOTO
3a1aHus (€CIM TaKoe MPEeayCMOTPEHO);

MPOJIEMOHCTPUPOBAJT YCBOCHUE PaHEe U3yUCHHBIX COMYTCTBYIOMIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMUYUBOCTH UCIIOIB30BAHHBIX MPU OTBETE
YMEHUU U HABBIKOB;

OTBEYaJI CAMOCTOSATENIHHO, 0€3 HABOAIINUX BOMPOCOB YUUTEI,
0eMOHCMPUPYS CHOPMUPOBAHHOCHL MOHOIOSUYECKOU pedl U NOJIHOE 81A0eHUe
COOepIAHCAHUEM.

Bo3moxxHBI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB
WJIM HEJ0UETOB B PEIICHHUH 3a]1a4 (€CJIM TaKue MPEyCMOTPEHBI), KOTOPBIC YUSHUK
JIETKO UCIIPABUJI 110 3aMEHYAHUIO YUUTEIS.

Omeem oyeHusaemcs ommemrkou «4», ecau ooyuarowuica:

PacKphUI cojiepkaHue MaTepuana B o0beMe, MPeayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM;

U3JI0KUJT MaTEPHUAJl TPAMOTHBIM SI3bIKOM B OTPE/IEJICHHOM JTOTUYECKON
MOCIIEIOBATEIbHOCTH;

BBITIOJTHUJI PUCYHKH, YEPTEKH, TpadDUKU, HEOOXOTUMBIE JIJISI N3II0KECHHUS
TEOPUU WM PEUICHUS 3a/1auu;

IPOJIEMOHCTPUPOBAN YMEHUE WILTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKESHUS
KOHKPETHBIMH MPUMEpaMU, IPUMEHSITh UX MPHU PEIICHUHU 3a/1a4 (€Clid TaKue
MPEAyCMOTPEHBI);

IPOJIEMOHCTPUPOBAJ YCBOEHUE PAHEE U3YUECHHBIX COMYTCTBYIOLINUX
BOIIPOCOB, CHOPMHUPOBAHHOCTH M YCTOMYMBOCTH MCIIOJIB30BAHHBIX MPU OTBETE
YMEHUU U HABBIKOB;

HO IPH 3TOM:

JIOTTYCTHJT HEOOJIBIIIE HETOYHOCTH B (DOPMYITMPOBKE MATEMATHIECKUX
YTBEPKIEHUN, HE UCKA3UBIINE MAaTEMaTHYECKOTO COJIEPKAHUS OTBETA,
WCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEJS;

JOMYCTHII OITMOKU Ui OoJiee 2 HETOYHOCTEN MPU OCBELICHUH
BTOPOCTENIEHHBIX BOMPOCOB/HEAOUETOB B PEIICHUH 3a/1a4 (€CIU TaKHe
MPEAYCMOTPEHBI), KOTOPbIE YUEHHUK JIETKO UCIIPABUII 110 3aMEUYAHUIO YUUTETIS.

Ommemka «3» 3a omeem cmasumcsi 8 Cie0yIOUUx CIyuasx.



HEIOJHO WM HENOCIEA0BaTEIbHO PACKPBUI COAEPKAHNE MaTEpUaa, HO
MOKAa3aHOo 00l1llee MOHMMAaHUE BOMPOCa U MPOJEMOHCTPUPOBAHbBI YMEHHS,
JOCTaTOYHbIE JJI JaJbHEHIIEro YCBOSHUS MPOrPaMMHOT0 MaTepHaa;

JEMOHCTPUPOBAJI 3aTPYAHEHUS WIIM JOMYCKaJ OIIMOKHU B ONPEEICHUH
MOHATUI U UCTIOIB30BAHUHM MATEMATUUYECKOW TEPMUHOJIOTUH, CUMBOJIUKE,
yepTrexax, BbIKJIAJKaX, UICIIPABICHHbBIE NTOCJIE HECKOJIbKUX HABOASIINX BOIIPOCOB
YUUTEIS;

HE CIPABUIICA C IPUMEHEHUEM TEOPUU NP PELIECHUU 3a]1ay, HO BBIIOJIHUII
3aJ1aHus 00513aTEIBHOIO YPOBHS CJIOKHOCTH I10 TAHHOM TeMe (€ClIu Takue
pEeyCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcsi 8 C1e0VIOUUX CYUAsX:

HE pacKpblil OCHOBHOE COJEpKaHUE Y4eOHOI0 MaTepuaia;

0oOHapy’KuJ1 HE3HAHUE WM HEMOHMMAaHHe 00yJaromuMes Oobliel nin
HaunOoJiee BaXKHON 4acTu y4eOHOro MaTepuaa,

JOTTYCTHJI OITMOKYU B OTPEEICHUH MOHATUM, TPU UCTIOJIb30BAHUH
MaTEMaTUYECKON TEPMUHOJIOTUH, B PUCYHKaX, YepTexax uiu rpaduxax, B
BBIKJIQ/IKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIBKUX HABOSALIUX BOIIPOCOB
YUUTEIIS;

oOHapy»XWUJl HE3HAaHUE U HETOHMMAaHNE N3y4aeMOro MaTepuana Wik He CMOT
OTBETUTh HU HA OJIMH U3 MTOCTABJICHHBIX BOIIPOCOB 10 U3Yy4aeMOMY MaTepHaiy.

OueHka nucbMEHHBIX PadoT

[Ipu coctaBneHnu copepKaHusi MMCbMEHHBIX pa0do0T, B YaCTHOCTH
TEMAaTHYECKHUX KOHTPOJIBHBIX Pa0b0oT, HEOOXOIUMO COOII0ATh MIPHUHIIHIT
oughgepenyupyemocmu no ypoeHsm no020mosKu: BaXXHO BKIFOYATh B padOTy
3aJlaHus, OTHOCSIIHUECS K 6a30BOMY YPOBHIO MOATOTOBKHU, BBHITIOTHEHUE KOTOPHIX
00s13aTENBHO ISl BCEX 00YYAIOMUXCs, ¥ 3aJ]aHUs TTOBBIIIEHHBIX YPOBHEH,
KOTOpBIE TaI0T BO3MOXKHOCTh PEATM30BATHCS 00YJAIOIIUMCS, TIPOSBIISIONINM K
MaTeMaTUKe MHTEPEC U CIOCOOHOCTH. MapKUpOBKa 3aIaHUi 110 YPOBHSIM
CHeIUaTbHBIMU 0003HAYCHUSIMU CHadaja B XoJie (hOpMHUPOBAHUS YMEHUH, a 3aTeM
U B KOHTPOJBHOM pab0Te OPUEHTHPYET O0YUAIOIINXCSA HAa TOCTHKECHUE
OTIPEJICTICHHOTO PEe3yibTaTa, IOMOTAET IJIAHUPOBATh YICHUE M KOHTPOJIHPOBATH
BBITTOJTHEHUE PAOOTHI.

Kpowme Toro, nmpu coctaBieHnH TEMaTUYECKUX KOHTPOIBHBIX paboOT U
TEKYIINX MPOBEPOYHBIX PAOOT BAXKHO OPHUEHTUPOBATHCS HA NPUHYUN NOJHOMbL
nposepKuU NIAHUPYEeMbIX pe3ylbmamos. YacTb TEMaTUUECKUX PE3yIbTaTOB
MIPOBEPSIETCSA OTACIBHBIMU, HEOOIBIIUMU 110 (OpPMATy MPOBEPOUYHBIMU paOOTAMH.



B koHIIE N3yUeHUs KaXK0H TEMbI MOXKET OBITh MPEYCMOTPEHO MPOBEICHNE
KOHTPOJIbHOM paboThl, HAa KOTOpPYIO oTBoAUTCs 1 ypok. IIpu 3Tom, ecnu Tema
HeOOoJIbINIas ¥ Ha €€ U3yUYeHHUe JlaeTcsl He Ooee 0OHOM yueOHOM Heaenu, TO
KOHTPOJIb TOCTUXKEHUSI COOTBETCTBYIOIINX ATON TeME IJIAHUPYEMBIX Pe3yJIbTaTOB
MOHO TIEPEHECTH U BKJIIOYUTH B KOHTPOJbHYIO pabOTy MO CIEIYIONIEH TeMe WIH
K€ OTPAHUYUTHCS TPOBEJACHUEM HEOOIBIION MPOBEPOUHOMN paboTh B TeueHue 20—
25 munHyT ypoka. [Ipu 3Tom u obyuaromuecs, 1 y4uTeb JTOJKHBI MOTYUYUTh
00paTHYIO CBSI3b O IOCTHIKEHUM WIIM HEIOCTHKCHUU TEMATUUECKUX TUIAHUPYEMbBIX
pE3yJIbTAaTOB.

[Ipu orieHke pe3ysbTaTa BBITIOJIHEHUS KOHTPOJIBLHOW WU TPOBEPOUHOM
paboTHI B MEPBYIO OUEPE/Ib YCTAHABIMBACTCS HAJTMYKE WM OTCYTCTBUE Y
oOyyaroiierocsi 6a30Boif MaTEMaTUYECKOM MOJTOTOBKHU, MTOATOMY TaK BaXKHO
OTJIEJIbHO OIICHUTH BBIMIOJHEHHE UM COOTBETCTBYIOIMIMX 3afaHuii. Kak mpasuio,
OHHM KOMITOHYIOTCSI B TIEPBYIO YaCTh KOHTPOJIHHOU paOOTHI.

[Tone3Ho npuaepKUBATHCS CIEIYIONIETO MOAX0/1a K HAUYMCICHUIO 0alioB 3a
BBITIOJIHEHHE 3aTaHUN

3a BEPHOE BBITIOJIHEHHUE KaXKIOTO 3aaHusI TIEPBOM 4acTH 00yJaroImemMycs
Hauucrnsercsa 1 6ai;

3a BBIIIOJIHEHHE 33IaHHs BTOPOIM YacTH HAYUCIISIIOTCS 2 0asuia, eciiu 1aHO
BEpHOE pElIeHHe U MPUBEEHO 000CHOBaHUE; | Ga, eciiu JJOTUKa pelIeHus
BEpHA, HO JIOMYyIIeHa OJ{HA BEIYUCIUTEIbHAS OIMOKA WK MTPEICTABICHHOE
000CHOBaHHME HE MOYKET CUMTATHCS IMOTHBIM.

[Tpu HEOOXOTUMOCTH Kpumepuu mozZym 0vtms 0emaaiu3upo8ansl, YtTo
MIO3BOJIUT 00JIE€ TOYHO BBISIBUTH IIPOOEIIBI, 3aTPYAHCHHUS 00YUYaIOIMMUXCS U X
IPUYUHBI, YTO, B CBOIO OUYEPE/Ib, TO3BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOIINE
POLETYPHI.

BaxxHo Takke MOMHHTB, YTO COAEpKaHUE, CTPYKTYpa KOHTPOIHHOU PaOOTHI
Y KPUTEPUH OIICHWBAHWSI €€ BBIMOJTHEHHS JTODKHBI OBITH Pa3paboTaHbl TAKUM
o0pa3oM, 4ToOBI y 00yUaromuXCsl OBIIIO MPABO HA OMIUOKY: JJI MOTYYCHUS
OTMETKHU «3» He 00s3aTEIbHO BEPHO BBINIOJIHUTH BCE 3aJjaHUs 0053aTE€IbHOTIO
YPOBHS, aHAJIOTUYHO, JUTSl TIOTYYEHUSI OTMETKU «5» HE 0053aTEIBHO BBITIOIHUTD
BCE 33J]JaHUS KOHTPOJIbHON PadOTHI.

Pexomenayem cienyromnye KpUuTepuu Jjsl nepeBoja o01ie cyMMbl
HAYHMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAITHHON IITKAJIE:

00y4Jaromuiicsi He TOCTUT YAOBIETBOPUTEIHHOTO (005S3aTETLHOTO) YPOBHS
MOATOTOBKH (0TMeTKA «2»), eciii OH HaOpan MeHee 55% OarnnoB Yactu 1
(00sA3aTENBLHOTO YPOBHS);



00y4Jaromuificst JOCTUT YAOBJIETBOPUTEIHHOTO (00s13aT€ILHOT0) YPOBHS
MOATOTOBKH (0TMeTKA He HMKe «3»), eciu oH Habpasl He MeHee 55% 0aioB
Yactu 1 (006s3aT€IbHOTO YPOBHS);

00yYaIOIUICS TOCTHT TIOBBIIICHHOTO YPOBHS (0TMETKA He HUKe «4»),
eciu OH HaOpas He MeHee 65% o061iero yncia 6aoB;

00Oy4Yaromuiicst JOCTUT BBICOKOT'O YPOBHS (0TMETKA «5»), €CIu OH Habpa
He MeHee 85% oOuiero yucna 6amos.

Ommemum, ymo npeonazaemas WKala nepesooa CyMmvl HAUUCTEHHBIX
bannoe 6 ommemky no naAmudAIIbHOU WKAjle MOXcem Oblmb CKOPPEKMUPOBAHA 8
KaxcooM 0moenbHOM caydae.

OueHka TeCTOBBIX 3aIaHUH

TecT MOXKET UCTIOJIB30BATHCS JJISl TPOBEACHUS TEKYIIIETO U TEMAaTUYECKOTO
KOHTpoJIs. boiee 1ienecoo0pa3Ho UCTIOIB30BaTh TECTOBYIO (POPMY IPHU BHISBICHUU
CTEINEHU YCBOCHHUSI TEOPETUUECKOTO MaTepualia U YMEHHUS peliaTh 3a1aHus
PENPOTYKTUBHOIO XapakTepa.

[Tpu ucnonp3oBaHUM TecTa Kak (POPMBI KOHTPOJISI MOTYT OBITh
PEKOMEHI0BaHBI T€ YK€ KPUTEPHH JIJIS TIEPEBOIa CYMMBI 0allIOB B OTMETKY.
OpHako Mpu 3TOM CJIeAYeT YUYUThIBATh, YTO B 3aBUCHMOCTH OT TUIIA TECTOBBIX
3a/IaHUH, BKIIFOYEHHBIX B TECT, KpUTEPUU TIEPEBOJIa CYMMBI 0AJJIOB B OTMETKY
MOTYT OBITh CKOPPEKTUPOBAHBI. Tak, MpU BBITTOTHEHUH TECTA, COCTOSIIETO TOJIBKO
U3 3aJ]aHUN ¢ BEIOOPOM OJTHOTO OTBETa (CaMbl€ MPOCTHIC), HIXKHKUE TTIOPOTH MOTYT
OBITH YBEIINUYCHBI:

He MeHee 70% — orMeTKka «3»;

He MeHee 80% — oTMeTKa «4»,

He MeHee 90% — oTMeTKa «5».

BrinosiHsas ananus pe3ynpTaToB IPOBEPOYHOM WA KOHTPOJIBHOU
MIPOIICAYPHI, HE3aBUCUMO OT (POPMBI €€ MPOBEICHHMS, 11e1ec000pa3HO (UKCUPOBATH
HE TOJIFKO KOJMYECTBO BBHITOJIHEHHBIX 33JJaHUH, HO U KaKMe UMEHHO 3aJ[aHusl ObLITU
BBITTOJTHEHBI KaK KaXKIbIM 00yUYarolIUMCs, TaK U KJIaccoM (TPYIIOi) B LIEJTIOM.

[IpuMeHeHue JaHHOTO MOAX0/1a MO3BOJISIET CAENaTh OTMETKY OoJiee
nH()OPMATHUBHON 1 000CHOBAHHOM, BCETIa MOKHO MTPOAHATN3UPOBATH, U3 YETO
CKIIaJBIBACTCS OOMIHI 0ayuT KaXKI0ro 00yJaronierocs, Kakue 3a/1laHus BBHITTOJTHCHBI
MOJIHOCTBIO, & KaKWe YaCTUYHO. Takke Mpu JaHHOM MOJX0JI€ pPeaTnu3yeTcs
HEOTHEMJIEMOE MTPABO KAXKIOI0 00yYaronIerocsi — «IpaBo Ha omuoOKy». B nemom
0 TPyIMIe 00yYaIOIINXCs BBISIBISIIOTCS 00LIME MPOOEIbl, TPEOYIOIINE KOPPEKIUU
Y JOTIOJIHUTENIbHOU PabOTHI.



[IpomexyTouHast aTTecTalusg U TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH yUaIluXCs
MPOBOJUTCA B TEUEHHE Y4YEOHOTO MEpHoJa B COOTBETCTBUU C IOJIOKEHHUEM O
MPOBEJCHUH MPOMEKYTOYHON aTTECTAIMU YYALTUXCS M OCYIIECTBICHUN TEKYIIETO
KOHTPOJISA UX YCIIEBAEMOCTH.

OO0mue KpUTEpUH OLEHKH NPeAMETHbIX 3HAHMH, YMEHHi, HABBIKOB
o0y4arimmnxcs:

- bamn «5» craBurtcs, ecnu BbimojgHeHO Oonee 85% paboThl, Kornaa
oOyyJaromuiicsi OOHapyXMBaeT YyCBOEHHE O0O0S3aTeIbHOTO YPOBHS U YPOBHS
TIOBBIIICHHON CIIO)KHOCTH OCHOBHBIX 00pa30BaTEeNbHBIX MPOTpaMM; BBIIEISICT
TJIaBHBIC TIOJIOKEHUS B M3YYEHHOM MaTepuale W He 3aTPyIHSETCS MPU OTBETax Ha
BUJIOM3MEHEHHBIE BOIPOCHI, CBOOOJHO TPUMEHSET TONYYCHHBIE 3HAHUS Ha
NpaKTHUKe; He JOIMyCKaeT OMMOOK B BOCIPOU3BEICHUN M3YYEHHOTO MaTepuaia, a
TaKke B MICbMEHHBIX Pa00Tax, MOCIETHUE BBIMIOJIHSAET YBEPEHHO U aKKYPaTHO.

- banmn «4» craBurcs, ecnu BbimoigHeHO Oonee 70% paboThl, Kormaa
oOyJaronuiicss 0OOHapy)KMBaeT YCBOCHHE OOs3aTEIILHOTO YpPOBHS M YacCTHYHO
YPOBHSI TIOBBIIICHHON CIIO)KHOCTH OCHOBHBIX 0OOpa30BaTeIbHBIX IMPOTPAMM;
oTBeyaeT 0e3 OcCOOBIX 3aTPYyJHCHHWH Ha BOMPOCHl YUYHUTENS; YMEET NPUMEHSTH
TIOJTyYCHHBIC 3HAHUS HA MPAKTHKE; B YCTHBIX OTBETaX HE JIOMYCKAaeT CEPhe3HBIX
OLINOOK, JIETKO YCTPaHSET OTAENbHbIE HETOYHOCTU C MOMOIIBIO JOMOJIHUTEIbHBIX
BOMPOCOB yUUTENsI, B TUCBMEHHBIX paboTax JieaeT He3HAYNTEIbHbIE OIIHOKH.

- bamn «3» craButcs, ecnu BbimosiHeHO He MeHee 50% paboTel, Koraa
oOydaromuiicss OOHapYy>KMBAaeT YCBOEHHE OO0A3aTENBHOTO YPOBHS OCHOBHBIX
oOpa3oBaTelIbHBIX MIPOrPaMM, HO HUCIBITHIBAET 3aTPYAHEHHs TPU  €ro
CaMOCTOSITEJIbHOM BOCIPOM3BEACHUN U TPEOyeT MOMOIHHUTEIBHBIX YTOUHSIONINX
BOTPOCOB YUYUTENS; MPEANOYUTAET OTBETUTh HA BOIPOCHI BOCIPOU3BOJSIIETO
XapakTepa ¥ WCHBITHIBACT 3aTPYJHEHUS TPH OTBETaX HA BUIOU3MEHEHHBIC
BOIIPOCHI; IOMYCKAET OMTMOKH B TUCbMEHHBIX padoTax.

- bamnm «2» craBuTcs, eciaum BeMoisHeHO MeHee 50% paboThl, Korma
o0yyarouniicss UMeeT OTHEIbHbIE NMPEACTaBICHUsI 00 U3YYEeHHOM Marepuaie, npu
3TOM OoJblIasi dYacTb O0S3aTENbHOTO YPOBHS OCHOBHBIX 0O0Opa30BaTEIbHBIX
IporpaMM HE yCBOEHA, 00YyJaroIIMiicsa UCIBIThIBAECT 3aTPYIHEHUS MPU OTBETaX Ha
BOMPOCHl  BOCIIPOM3BOJAIIETO XapaKTepa; JONMyckaeT TrpyOble OIIMOKH B
MMMCBMEHHBIX pa0d0Tax WM HE CIIPABJISETCS C HUMHU.



MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 Teopust BEposSTHOCTE U CTaTUCTHKA
6.1 UuTarh U CTPOUTH TAOJIUILBI U JUArpaMMbl
OnepupoBaTh MNOHATHSAMH: CpelHee apudmeTnyeckoe, MeIUaHA,
6.2 HauOoJpIliee, HaAWMEHBIIEE 3HAYCHHWE, pa3Max MacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTh MOHATUSAMHU: CIy4alHbBI JKCHEpPUMEHT (OMBIT) U
CIyJailHOe COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIA HMCXO.)
6.3 CIlyyallHOrO  OMbITa;  HAaXOAWUTb  BEPOSITHOCTM B  ONBITaX C
PaBHOBO3MOKHBIMU CITydalHBIMH COOBITUSMHU, HAXOAUTh U CPAaBHUBATh
BEPOATHOCTH COOBITUH B U3YUYEHHBIX CIy4alHBIX KCIIEPUMEHTaX
Haxomute u QopmynupoBaTh COOBITHS: TNEepeceYeHHE W OO0bEIMHEHHE
6.4 JTAHHBIX COOBITHUH, COOBITHE, MPOTHBOTOJIOKHOE JIaHHOMY COOBITHIO;
' [0JIb30BaThCA  AUarpamMmamu  Oiinepa U (QOpMynoHd  CIOXKEHHUs
BEPOSATHOCTEH IIPU PELIEHUU 3a/1a4
OnepupoBaTb MOHATUSMHU: YCJIOBHas BEPOSATHOCTb, HE3aBHCHUMBIE
6.5 COOBITUS; HAXOJUTh BEPOSTHOCTH C MOMOIIBIO MpaBHJa YMHOXEHHS, C
IIOMOILBIO JIepeBa CIy4aifHOTO OIbITa
6.6 [IpuMeHsATHh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS MPHU PEILICHUH 3aa4
OnepupoBaTh MOHATUSAMH: UCIBITAHUE, HE3ABUCUMBIEC UCIIBITAHUS, CEPUS
6.7 UCITIBITAHUH, yCIIeX U Hey/ada; HaXOJUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHMBIX HCIBITAHUHA 10 IEPBOTO yCIieXa, HaXOJUTh BEPOSTHOCTH
coObITUH B cepuu HcnbITanuil bepHyiu
6.8 OnepupoBaTh MOHATUAMHU: Ciy4yailHas BeJIUYWMHA, paclpeseieHue

BepOHTHOCTeﬁ, AuarpaMma pacrpCaCIICHUA




11 KJIACC

Kon IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01mero o0pa3oBaHus
pe3yJibTara
) Teopust BEpOATHOCTEHN U CTATHCTHKA
51 CpaBHHMBaTh BEPOSATHOCTH 3HAYCHUM  CIy4allHOM BETWYUHBI  TIO
' pacnpeesIeHUIO WIH C TOMOULIBIO JHarpaMm
OnepupoBaTh MOHSATHEM MAaTE€MaTHYECKOIO OKUJAHUS, MPUBOJIUTH
59 NpUMEpPbl  TOTO, Kak MPUMEHSETCS MaTeMaTU4YeCKOe OKUJaHHE
' CIydallHOM BEJIMYUHBI, HAXOJAWUTh MAaTEMaTUYECKOE OXHJaHUE IO
JTAHHOMY pacIpeeIeHUIO
5.3 Nwmets npencTaBieHne o 3aKk0He OOJIBIINX YHCET
5.4 Nwmets npencraBieHne 0 HOPMAIbHOM paclpeneIeHuN




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpenacraBinenne maHHBIX € TOMONIbI0 Tabmui u  guarpamMm. CpenHee
apudmernueckoe, MeauaHa, HaWOOJbIIee W HAWMMCHbBIIEe 3HAYCHUS, pa3Max,

AUCTICPCUA U CTAHJAPTHOC OTKIIOHCHHUEC Y CIIOBBIX Ha60p0B

6.2

CnyuvaiiHple SKCHEpUMEHTHI (OMBITHI) W Cly4alHble COOBITHSA. OJeMEHTapHbIE
coObITUs (MCXOMbl). BeposaTHOCTh cCitydailHOTO COOBITHS. BIM30CTh 4YacTOTHI U
BEPOSITHOCTH cOOBITUH. CiydaifHble ONBITHI C PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU
coObiTusiMH.  BeposiTHocTH  cOOBITUH B OMbITaX € PaBHOBO3MOXHBIMU

AJIEeMEHTAPHBIMH COOBITUSIMHU

6.3

Oneparuun  HajJ COOBITUSIMH: TI€pecedeHue, OObEAMHEHHUE, IMPOTUBOTIOIIOKHBIC

coObITus. [{uarpammsl Diinepa. @opmyra cioxkeHus: BEpOsSTHOCTEN

6.4

VYcnoBHass BEpPOSITHOCTh. YMHOXXEHUE BEpOSTHOCTEW. JlepeBo  ciydallHOrO

skcriepuMenTa. dopmyrna nmosHo#M BeposiTHOCTH. HezaBucrumMbie COOBITHS

6.5

KombOunaropnoe mpaBuino ymHOXeHus. IlepecraHoBku u dakropuan. Ywucio

couerannii. TpeyronpHuk [Tackans. @opmyna bunoma HeroToHa

6.6

bunapHblii ciydaiiHBId OMBIT (KCIBITAaHUE), ycleX W Heynada. HeszaBucumpblie
ucneiTanug. Cepusi HE3aBUCUMBIX HUCHBITaHUKW 10 mepBoro ycmexa. Cepus

HE3aBUCHUMBIX MCITBLITAHUN BepHynnH

6.7

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTEN. JlnarpamMmma pacrpeesieHus.

HpI/IMepLI paCHpCHCHCHHﬁ, B TOM YHUCJIC TCOMCTPUUCCKOC U OMHOMUAJIBHOE

11 KIJACC

Kox

IIpoBepsieMblii 3JIeMeHT cOepKAHUS

Teopus BEpOATHOCTEN U CTATUCTHKA

5.1

YucioBsie XapaKTCPpHUCTUKU CJ'Iy’-IB.fIHBIX BCIIMYHWH: MAaTCMAaTUYCCKOC OXHIAHHC,
Aucnepcust 1 CTaHAapTHOC OTKIIOHCHHUC. HpI/IMepH NPUMCHCHUSA MAaTEMATUYICCKOI'O
OXHIaHusA, B TOM 4YHCJIC B 3aJadax U3 MOBCEAHEBHON JKM3HHU. MareMaTH4eCKoe
OXHNIAHUC 6HHapH0f/'I CJ'Iy‘I&fIHOfI BEJIMYMHBL. MaTeMaTHueCKoe OXKHUJaHHE CYMMBI

CJ'Iy‘-IElﬁHLIX BeIMYUH. MaTeMaTH4eCKoe OXHUIaHUE U AUCTICPCUA TCOMETPUUCCKOTO




1 OMHOMMAJIBHOTO pacIpeeIeH

3akoH OOJIBIIMX YHCEN U €ro pojb B Hayke, mpupojae U oOlmecTBe. BriOopouHbIii

5.2

METOJI UCCIIEJOBAHUN

[IpuMeprpl  HeENpepbIBHBIX  CIIy4alHbIX BenWYMH. [loHsATHE O IIOTHOCTH
5.3 pacnpezneneHus. 3aja4u, NIPUBOAAIIME K HOpMaJIbHOMY pacnpesenenuto. [lonstue o

HOPMaJIbHOM pacipeiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3ZOBAHMUS

Kon
MPOBEPAEMOro
TpeOOBaHUSA

IIpoBepsiemblie TpeOGOBaHUS K MPEAMETHBIM Pe3y/JbTATAM O0CBOCHUSA
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKa3aTENbCTB, QJITOPUTMAMH PCEIICHHS 3aJ1ad;
yMeHHE (QOpMYyIUpPOBATH M ONEPUPOBATh TMOHATUSMU: OIPEICIICHUE,
aKCHOMa, Teopema, CIIEJACTBUE, CBOWCTBO, NPU3HAK, JI0KAa3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpPOBATH
oOpaTHOE€ M NPOTHBOIOJIOKHOE YTBEP)KICHHE, MPHUBOJIUTH IMPUMEPHI U
KOHTPIPUMCEDPHI, HUCITIOJIB30BATh METOJ MaTeMaTHYECKOU HHIAYKIOHU;
MIPOBOAWUTE A0KA3aTCIbHBIC PACCYXIACHUA NPU PEIICHUU 3a/ia4, OLCHUBATH
JIOTHUYECKYI0  IPaBUJIBHOCTh  PACCY)KJICHHW; YMEHHUE  OIEPUPOBAThH
MOHATUAMU: MHOXKCECTBO, IMOJMHOXCECTBO, OII€pallMu HaJl MHOXCCTBAMU,
YMCHHE HCII0JIb30BAaTh TeOpeTHKO-MHO)KeCTBeHHBIﬁ afrmapar ajad OIruCaHus
PCATBHBIX IMPOLECCOB U SIBJIEHUU U IIpu pCUICHUM 3a7a4, B TOM YHUCIIC U3
JIPYruX Y4eOHBIX TPEAMETOB; YMEHHE OIICPHPOBATH TOHATHAMH: Tpad,
CBSI3HBIM Tpad, NepeBo, IHMKI, rpad Ha IJIOCKOCTH; YMEHHE 3a/aBaTh W
OTNHUCBHIBATh Tpadbl Pa3IMUYHBIMU CIIOCO0AMU; HUCIOJIB30BaTh Tpadbl mpu
peleHnn 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypaJbHOE 4YHCIO, LEI0€ YHCIO,
CTENEHb C LEJIBIM M0Ka3aTeseM, KOPEeHb HAaTypaJbHOW CTEMEHHU, CTENEHb C
palMoHaIbHBIM II0Ka3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKa3aTelleM,
jgorapupM umcia, CUHYC, KOCHMHYC W TaHI'€HC IPOM3BOJIBHOIO YHUCIIA,
OCTaTOK M0 MOJYNIO, PalMOHAIBHOE 4YHCJIO, HPPALUOHAIBHOE YHCIIO,
MHOY€ECTBA HaTYpalbHbIX, LIEJIbIX, PAllMOHAIBHBIX, 1€HCTBUTEIBHBIX YHCEII;
YMEHHUE MHCIIOJIb30BaTh IPHU3HAKM JEIMMOCTH, HAWMEHbUIMH OOImui
JeTUTEeNh W HauMeHblllee oflee KparHoe, anroputM EBkimpa npu
peLIeHUH 3a]lad; 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:
HOCTIeI0BATeNbHOCTh, apu(METHUYEeCKass TMpPOrpeccus, TIeoMeTpHUecKas
nporpeccusi, OeCKOHEYHO yObIBarollass TeOMETpUYEcKas MpOrpeccus;
YMEHHME 3aJaBaThb IIOCIEN0BAaTEIbHOCTH, B TOM 4YHCIE C IOMOUIBIO
PEKYPPEHTHBIX (OpMYN; YMEHHE ONEepUpOBaTh MOHATUAMHU: KOMILJIEKCHOE
YHUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHCJIA, MOJAYJAb W apryMEHT
KOMIUIEKCHOTO  4Hcia,  (QopMa  3alUCH  KOMIUIEKCHBIX  YHCelN
(reomerpuueckas, TPUTOHOMETpHUYECKass U anredpanyeckas); yMeETb
MPOU3BOAUTE apu(METHUECKHe JAEHCTBUS C KOMIUIEKCHBIMH UHUCIIAMU;




MIPUBOJUTEH MPUMEPHl MCIOJIb30BAHUS KOMIUIEKCHBIX UHCEN; OIEPUPOBATh
HNOHATUAMM:  Marpuua 2x2  u  3x3,  ompenenurenb — MaTpULBL,
FE€OMETPUYECKUN CMBICIT ONIPEAETUTEINS

YMeHue OoInepupoBarTh MOHATUAMM: paLUOHAIbHBIC, HPPALHOHAJIBHBIC,
IIOKa3aTelbHbIE, CTENEHHbIE, JOrapu(pMUUYECKHE, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE OIIEPUPOBATH IMOHATHUIMMU:
TOXKIECTBO, TOXIECTBEHHOE IPEOOpa30OBAHMUE, YPAaBHEHHUE, HEPAaBEHCTBO,
CUCTEMa YPAaBHEHUHW M HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHUH,
HEPaBEHCTB U CUCTEM; YMEHHE PEIIaTh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C TOMOIIBIO PAa3JIMYHBIX NPUEMOB; pEIIaTh ypPaBHEHUsS, HEPABEHCTBA H
CUCTEMBI C ITAPaMETPOM; IIPUMEHATHh YPaBHEHHUsI, HEPABEHCTBA, UX CHCTEMBI
JUId pelleHHss MaTeMaTHYecKHUX 3a7ad U 3ajad U3 pa3IMuHbBIX oOnacrei
HayKU U pealbHOW KU3HU

YMeHue omnepupoBaTth MNOHATHSAMM: (QYHKUMS, UYETHOCTb (DYHKIUH,
MEePUOIUYHOCTh (DYHKIMU, OTrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (YHKIUHM, HauOoJjblllee W HauMMEHbLIee 3HAYCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HempepbiBHas (DYHKIUS, aCHUMITOTHI Ipaduka
(GbyHKIMM, TepBas W BTOpas NPOU3BOAHAS (PYHKLHU, T€OMETPUUYECKUI U
¢u3znueckuif CMBICT TMPOU3BOJHON, mepBooOpa3Hasi, ONpeaAeaEéHHbIN
UHTETpaj; YMEHHE HaXOAUThb AaCUMIITOTHl Ipaduka (QYHKUUH; YMEHHE
BBIUUCIIATH IPOU3BOAHBIE CYMMBI, IPOU3BEJECHUS, YACTHOTO U KOMIIO3ULIUU
(hyHKIIMA, HAXOUTH YPaBHEHUE KacaTeIbHOU K rpaduKky GyHKIIMH; YMECHUE
HaXOJUTh IPOU3BOJHBIC AIEMEHTApHBIX (YHKLUN; YMEHHE HCIOJIb30BATh
MIPOU3BOJHYIO JUIsI HUCCIENOBaHUS (QYHKIHM, HAXOAUTh HAUOOJIbIINE U
HauMEHbIIME 3HaueHUs (YHKUUH; CTPOUTh TIpaUKM MHOTOWIEHOB C
UCIOJIb30BAHUEM  amlapara MaTeMaTHMYeCKOro —aHajiu3a; I[PUMEHSTb
IPOM3BOJIHYIO Il HaXOKJIEHHUS HAWIY4IlIEero peuleHHs B HPUKIAJHBIX, B
TOM YHCJIE COLMATIBHO-?PKOHOMUYECKUX U (PU3NYECKHUX 3ajadax; HaXOIUTh
IUIOIAAN ¥ 00bEMBI (UIyp C MOMOILBIO MHTErpaja; MPUBOAUTH IPUMEPEI
MaTeMaTHYeCKOT0 MOJEIMPOBAaHUS C MOMOILBI0 U depeHINaTbHbIX
YpPaBHEHUI

YMmeHue onepupoBarh HNOHATUSAMU: rpaduk GyHKUIMU, oOpaTHas QyHKIuS,
KOMIIO3uLMsl (DYHKIMA, JHHEHHas (QYHKUWS, KBaapaTudHas (yHKIUS,
paunuoHanbHas (QYHKUOUS, CTENEeHHass (QYHKIHSA, TPUTOHOMETPUYECKHUE
GyHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, TOKa3aTeJIbHas |
jgorapupmuueckast (QYHKIUH; YMEHHE CTPOUTh TIpauKH H3Y4EeHHBIX
(GyHKUUH, BBIIOIHATH peoOpa3oBaHus rpadukoB (PyHKIMHA, UCTIOIB30BaTh
rpaduKy JUIs U3y4EeHHUsS MPOLECCOB M 3aBUCHMOCTEH, MPU pEIIeHUM 3a7ady
U3 JIpyrux y4eOHBIX NPEIMETOBU 3aJau M3 pealbHOM KM3HM; BBIpaKaTh
(dopMynaMu 3aBUCUMOCTH MEXJy BEIMUYMHAMM; MCIIOJIb30BaTh CBOMCTBA U
rpaduku  QYHKIMM I8 pelleHus ypaBHEHHMH, HEpPAaBEHCTB U 3a4ady C
napameTpamMi; H300pakaTb Ha KOOPAWHATHON IIJIOCKOCTH MHOXKECTBA
peleHni ypaBHeHU, HEPAaBEHCTB U UX CUCTEM




YMeHue pemate TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4MCIE Ha
MPOLEHTHI, JIOJIM U YacTH, HAa JBUXKEHHUE, PabOTy, CTOMMOCTb TOBapoOB U
yCIIyT, HaJOIH, 3a7a4d U3 O0JIacTU YIpaBJIECHMS JINYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJATH BBIPAKCHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCIOBHIO 3aJadd, HCCIEAOBATh IIOJIy4EHHOE pEIICHHUE U
OLICHMBATh MPaBJIONOAOOHOCTh PpE3yJIbTaTOB; YMEHHME MOJEIUPOBATH
peanbHblE CUTYyallUM Ha SA3bIKE MaTEMaTHK{; COCTABIIATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATh
IIOCTPOEHHBIE ~ MOJEJIM  C  HUCIOJIb30BAaHUEM  amnmapara  ajureOpsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ynbTaT

YMeHune omnepupoBaTh TOHATHAMU: cpefaHee apudMeTrndeckoe, MeauaHa,
HauOoJIbllIee U HAaMMEHbBIIIEE 3HAYCHUs, pa3Max, IUCIEPCHUs, CTaHIApPTHOE
OTKJIOHEHHE YHMCJIOBOTO HabOpa; yYMEHHE W3BJIEKaTh, WHTEPIPETHPOBATH
“H(pOpMAIIHIO, TIPEJICTABIICHHYIO B TaOiuIlaX, Ha JAMarpamMMmax, rpadukxax,
OTPAKAIOINIYI0 CBOMCTBA peaTbHBIX MPOIECCOB M SIBJICHUMN; MPEICTaBISAThH
WHPOpMAIIUIO C TIOMOMIBI0 TaOMWIT W  JaUarpaMM; HCCIIEI0BaTh
CTATUCTUYECKHE JaHHBIC, B TOM YHCIE C TPUMEHEHHEM TpadudecKux
METOJIOB M AJICKTPOHHBIX CPEACTB; TpadUuecKu HCCIEOBATh COBMECTHBIC
HaOIIOZICHUS C TIOMOINBIO AHarpaMM PacCEUBaHM M IMHEWMHON PErpeccuu

YMeHue omnepupoBaTh MNOHATUAMH: CIYYallHBIA OMNBIT M CIy4ailHOE
coObITHE, BEpPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHMEM TpaUUYecKUX METOJO0B; IMPUMEHSITh
(GbopMynbl CIOXKEHUS U YMHOXEHHS BeposTHOCTEH, (opmyny MoIHOU
BeposATHOCTH, (popmyny bepHymu, komOuHaTOpHBIE (GakThl U (HOPMYIIHI;
OIICHUBAaTh BEPOATHOCTU peaJbHBIX COOBITHI; yMEHHE ONepHUpOBaTh
HNOHATUSIMM:  CIy4ailHasT BEJIWYMHA, pacHpeleliecHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXHUJaHUe, JUCHEpCHUs U CTaHJapTHOE OTKJIOHEHUE
CllydailHOM  BeNMUYMHBL, (QYHKIUU  pacrpeieneHuss U IUIOTHOCTH
PaBHOMEPHOTO, MMOKa3aTeIbHOIO0 U HOPMAJIbHOTO pacHpelesieHuil; yMeHue
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeieseHUN AJsl pelieHus 3a/1ad;
3HAKOMCTBO C MOHSTHUSAMHM: 3aKOH OOJIBIIUX YHUCEN, METOJIbI BBIOOPOUHBIX
UCCIIEJIOBaHM; YMEHUE IPUBOIUTH MPUMEPBI MIPOSBICHUS 3aKOHA OOJBIINX
yycel B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSX; YMEHHUE OINEPUPOBATh
HNOHSATUSIMU:  COYETAaHUE, [EePeCTaHOBKA, YHUCIO COYETAaHUH, YHUCIO
nepecTaHoBOK; OuHOM HbIOTOHA; yMeHHWE NPUMEHATh KOMOHHATOPHBIE
(bakThl W pacCyXIeHUs AN pElIeHHUs 3a7ad; OILIEHWBATh BEPOSTHOCTHU
pealbHbIX ~ COOBITHI{;  COCTaBISATh  BEPOSITHOCTHYIO  MOJENb U
UHTEPIPETHPOBATH MOJTYIYCHHBIN pe3ynbTaT

YMmenue ONICpUpOBATH INOHATHAMUN: TOYKa, npsmas, INJIOCKOCTD,
IMPOCTPAHCTBO, OTPE30K, JIy4, BCIIMUNHA YTIJIA, TUIOCKHUH yroi, ,[[ByrpaHHBII\/’I
yroi, TpéXFpaHHLIﬁ YroJji, CKpCIiuBaromuecs MMpsaMbIC, MApaAJJICIBHOCTh U
NECPpHNCHAUKYIAPHOCTb MPAMBIX U HJ'IOCKOCTGIZ, yYroJj MCXAy HNpsAMbIMHU, YT'OJI
MCKIY HpHMOﬁ H IUIOCKOCTBIO, YI'OJI MCIKAY IIJIOCKOCTAMHU, pACCTOAHUC OT




TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXKIY
IJIOCKOCTSIMH; yYMEHME HCIIOJIb30BAaTh IIPU PELICHUM 3a4ad H3Yy4CHHbIE
(akThl ¥ TEOpEeMbl IUIAHUMETPHH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPYXKAIOLIEr0 MHpA; CTPOUTh MATEMAaTUYECKUE MOJEIM C IIOMOILUBIO
F€OMETPUYECKUX IIOHATUM M BEIWYMH, pellarb CBS3aHHBIE C HUMH
IIPAKTUYECKUE 3a/1a4U
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YMeHune omnepupoBaTh MOHATHUSAMH: IUIOHIans (GUTYphl, 00BEM QHTYDHI,
MHOTOTPAaHHHK, IPABHIBHBIA MHOTOTPAaHHUK, CEYCHHE MHOTOTPAaHHHKA,
Ky0, mMmapajuienenumen, Npu3Ma, OUpaMuaa, (Gurypa W IMOBEPXHOCTb
BpallleHus, IWIMHIpP, KOHyC, mmap, cdepa, miomanas chepsl, IMII0maIb
MOBEPXHOCTH NHUPAMUMABI, TPHU3MBI, KOHYyCa, NWIMHIpPA, O0BEM Kyoa,
MPSIMOYTOJIBHOTO ~ MapajUieNienunea, MHPAMHUBI, TPU3MBI, [HIHHIPA,
KOHyCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs KOHyca W IWJIMHIPA,
napajyielbHbIle OCH  WJIM  OCHOBaHHWIO, CEYEeHHE IIapa, IUIOCKOCTb,
Kacaromasicss cdepsl, IIMHAPA, KOHYCAa, YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (UTYPBI W TIOBEPXHOCTH
BpaIlleHNs, UX CEYEHUS, B TOM YHCIIE C IMOMOIIBIO JIEKTPOHHBIX CPEJICTB;
yYMEHHUE TPHMEHSTh CBOWCTBA T€OMETPUYECKHX (UTYp, CaMOCTOSTEIHHO
(dbopMynHpOBaTh OMpENeNeHHsI H3y9aeMbIX (PUTYp, BBIIBUTATH THIIOTE3BI O
CBOMCTBAX ¥ TMpPH3HAKAX TEOMETPUYECKUX (QUTYp, OOOCHOBHIBATHUIH
OTpoOBEepraTth MX; YMEHHE NPOBOAWUTH Kiaccupukammoo ¢uryp 1o
pa3NMYHBIM [PU3HAKaM, BBINOJHATE HEOOXOANWMBIE IOTOJHHUTEIbHBIC
MOCTPOCHHUS

11

YMeHne  onepupoBaTh  TOHSATHSAMH:  JBIDKEHHME B  IPOCTPAHCTBE,
napajieIbHbI TIEPEHOC, CHMMETPUsI Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOMO0OMSA, TMOAO0OHBIE GUTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOJMOOHBIE (UTYpPBI, B TOM 4YHCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOJIB30BATh FT€OMETPUYCCKHE OTHOLICHUS TPU
pellieHUH 3aJad; HaXOJUTh TI'€OMETPUYECKUE BEIUYMHBI (JIIMHA, YTOJI,
IUIOIAb, 00BEM) IPU PEICHUH 3324 U3 JAPYrUX y4eOHBIX MPEJAMETOB H U3
peabHOU JKM3HU; YMEHHUE BBIYMCISTH TE€OMETPUUYCCKUAE BEIHMUYUHBI (JUIHHA,
yroJi, IUIONIaab, 00BEM, IUIOIIA[b MOBEPXHOCTH), UCIOJB3YS H3YUYCHHbBIC
GopMyIBI ¥ METOJbI, B TOM YHCJIE: IUIOIIAhb MMOBEPXHOCTH MUPAMUJIBI,
NpU3MbI, KOHYyCa, [WJIMHIpPA, IUIOmMAab cdepsl; 00BEM  Kyda,
NPSMOYTOJIBHOTO — TapaJUIelieNuIea, MUPAMUIbI, TNPU3MBI, LWIKHIpPA,
KOHYCa, I11apa; yMEHHe HaX0AUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYP

12

YMmenue ONICpUpPOBATH IOHATHUAMHU: HNPAMOYIOJIbHAd CHCTEMa KOOPAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpP4A, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa HA 4YHCIIO, Pa3JIOKCHHUEC BCKTOpa IIO 6a31/1cy,
CKaJIIpHOC TNPOU3BCIACHUC, BCKTOPHOC TMPOU3IBCACHUC, YIrOoJd MCKIAY
BCKTOpPaMU; YMCHHUEC UCIIO0JIB30BATh BCKTOPHHﬁ )51 KOOpI[I/IHaTHHﬁ MCETO AJIA
peIICHUA T€COMCTPUYCCKHUX 3aJiad U 3aaa4 APYyrux y‘-Ie6HBIX npeaAMCETOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIINNA METOM IJIS peUICHUA 3ada4u; TOHUMAHUC




3HaYMMOCTH MAaTEMaTHKH B H3YYEHUU MPHPOTHBIX M OOLIECTBEHHBIX
IIPOLECCOB M SBJICHHUM; YMEHHE pAacIO3HABATh IIPOSBICHUE 3aKOHOB
MAaT€MaTUKU B MCKYCCTBE, YMEHUE IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITUM POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYMCICHUS
1.1 | HarypaneHble u uenble uncina. [Ipu3Haku JeIMMOCTH LIEIBIX YUCE
12 Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOICHTHI,
0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOW creneHu. JlelicTBus ¢ apudmMernyecKumMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenp ¢ nenbiM nokaszareneM. CTeneHb C palMOHalIbHBIM NoKa3zareneMm. CBoiicTBa
' CTeTeHH
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 | Jlorapudm uucna. JlecaTHIHBIE U HATYpAIbHBIC JTOTapH(PMBI
JleiictButenpHble ynciaa. ApudMeTndeckre onepanuu ¢ JeHCTBUTEIbHBIMU YHCIAMHU.
1.7 | IIpuOnmx€HHbIE BBIYMCICHUS, MTpaBUa OKPYIJIEHUS, MPUKUIKA U OLIEHKA pe3yabTaTa
BBIYMCIIEHUI
1.8 | TIlpeoGpa3oBaHne BEIpAKCHUIMA
1.9 | KomruiekcHble yncia
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 | Lensie u 1poOHO-paIMOHATBHBIC YPABHEHUS
2.2 | HppauroHalbHbIE ypaBHEHUS
2.3 | TpuroHomMeTpHYEeCKUE YpaBHEHUS
2.4 | Tloka3zaTenbHbIC U JOrapu(hMUUECKUE YPAaBHEHUS
2.5 | Lensie u 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 | HppanmoHalibHBIC HEPABEHCTBA
2.7 | Tloka3arenpHble U JOrapupMUYeCKUEe HEPABEHCTBA
2.8 | TpuroHomeTrpuieckue HepaBEHCTBA
2.9 | CucreMbl U COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | VYpaBHeHus1, HEpaBEHCTBA M CUCTEMBI C TapaMeTpaMu
2.11 | Marpuua cuctemsl JUHEHHbIX ypaBHeHUH. OnpenennTesib MaTpULIbI
3 OyHKIMH U TpadUKH
31 OyHkiusa, crnocodbl 3amaHus QyHKIMM. ['paduk QyHknumu. B3aumHo oOparHble
' ¢ynkuuu. YérHeie u HeuéTHble QyHkuuu. Ilepuoanueckue GpyHKIMMA
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHMH QyHkumu. Hymm ¢yHkumn.
3.2 | IlpomexyTKh  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIHH.

MaxkcuMmymbl 1 MUHUMYMBI pyHKIMU. HanOosbiee 1 HanMeHblee 3HaUeHHE (QyHKIUN




Ha IPOMEXKYTKE

Crenennas (pyHKIMS C HaTypaJbHBIM M IEJBIM MOKa3zareneM. EE cBoiicTBan rpaduxk.

3.3 . .
CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 | Tpuronomerpuueckue QyHKIHH, UX CBOMCTBA U rpaduKu
3.5 | Tloka3arenbHas u JorapupmMudeckas GyHKIUN, UX CBOMCTBA U rpaduku
36 Touku pa3peiBa. AcuMnToThl TpadgukoB QyHKIMi. CBoiicTBa (yHKINH, HENPEPHIBHBIX
' Ha OTpE3Ke
3.7 IlocinenoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEN
3.8 | Apudmerndeckas u reomerpuueckas nporpeccun. @opmyna cI0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHanmsa
4.1 | IlpousBoanas pyHkuuu. IIpousBoaHbIe 3eMEHTapHBIX QYHKIUN
[IpumeHeHnne NpPOU3BOAHONM K UCCIENOBaHHIO (YHKIMI Ha MOHOTOHHOCTh H
4.2 | oskcrpemymbl. HaxoxkaeHne HauOONBIIEro W HAaWMEHBIIEro 3HA4YeHUs (PYHKIMM Ha
OTpe3Ke
4.3 | TlepBooOpa3nas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 | MmuoxecTBO, oneparuu HajJ MHOKecTBaMHu. J{narpammbl Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 | OmnucartenpHas CTaTUCTUKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomeTpust
7.1 | ®urypsl Ha INIOCKOCTH
7.2 | IlpsiMble U IJIIOCKOCTH B POCTPAHCTBE
7.3 | MHOTOrpaHHUKA
7.4 | Tena v MOBEPXHOCTH BPAIICHUS
7.5 | KoopauHaThl U BEKTOPBI




PABOYAS [TIPOTPAMMA
(ID 8633341)

yueOHoro npeamera «I'eomerpus. bazoBblil ypoBeHb»

st ooygaromuxcs 10-11 kimaccos

HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueGHOro Kypca «['eomerpusi» 6a30BOTO YpOBHS ISt
oOyuaromuxcs 10-11 kmaccoB paspabortana Ha ocHOoBe DeaepaibHOTO
roCy/IapCTBEHHOI0 00pa30BaTENbHOTO CTaHAapTa CpeIHEro oo1Iero oopa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUHU, NPEABIBIIEMBIX K
MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U TPaAUIUid POCCHICKOTO 0O0pa3oBaHMS.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBIAJEHNUE KIIFOYEBBIMUA KOMIIETECHIIUSIMH,
COCTABJISIOMIMMH OCHOBY JIJISI CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOTO Kypca TE€OMETpPHUM Ha YPOBHE CpPEIHEro OO0IIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METAaNpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyuYeHHUsS T€OMETPUHM B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHA oOydaromuxcs, GopMUpPOBaHUS (PYHKIIMOHAJIBLHOW MaTeMaTHYeCKON
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX AUCIHUIUIMH. PazBuTHe y 00ydaronmxcs
NPAaBWIBHBIX TPEICTABIECHUNH O CYIIHOCTH M TPOUCXOXKICHUH T€OMETPHUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOTO, XapaKTepe OTpaKEHUs
MAaTEMaTH4YEeCKOW HAyKOW SBJICHUM M NPOLECCOB pPEAIbHOIO MHpaA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHUYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
yYaluXxcsi, a TaKKe KauyeCTB MBIIUICHHS, HEOOXOIUMBIX A aJanTalud B
COBPEMEHHOM OOIIECTRBE.

['eomeTtpust siBIsieTcss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHWs, TaK KaKk OOECNEYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUTAH €CTeCTBEHHO-HAYYHOW HAINIPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbIIUIeHHE, (GOPMHPYEMOE TIPH H3YyUYCHUU OOYyUYaIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPUU U MTOCTPOCHUU LEMOYKU JIOTUUECKUX YTBEPKACHUN
B XOJI€ pEUICHUS TeOMETPUYECKHX 3a/lad4, YMEHUE BBIIBUIaTh U OIPOBEPraTh



THIOTE3bl HEMOCPEACTBEHHO HCMOJB3YIOTCS MpPHU PEIICHWH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (HU3UKH.
YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00MacCTIX AEATENbHOCTU 4YesioBeKa. OpueHTanusi 4ejoBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO ObITHS, (opMma
OTPaKEHUSI OKPYXKAIOIIET0 MHpPA, YCJIOBHE YCIEUIHOTO MO3HAHUS M aKTHBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBENMHSIET pa3Hble BUAbl Y4EOHON U TPYIOBOH JESITEIBHOCTH,
SBIISICTCS. OAHMM U3 TPOPECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3ama4a (OPMUPOBAHUS y OOYUYAIOUIUXCA MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATETHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llens ocBoenus mnporpammbl ydueOHoro kypca «l'eomerpusi» Ha 0a3oBoM
ypoBHE 00y4yeHusi — oOmeoOpa3oBaTreIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUs |
UCTIOh30BaHMSI CHCTEMAaTHYECKMX T'C€OMETPHUSCKUX 3HAHWH W JIeHCTBUH,
crenUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJIOIHKEHHUS 00pa30oBaHMsI
0 CIIEIUAIBHOCTSIM, HE CBSI3aHHBIM C IMPUKJIATHBIM HCIIOI30BAHHEM I'€OMETPHH.
[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TIpeIHAa3HA4Y€Ha IS
oOy4Jaromuxcs CpeHEeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOTO 0O0mIero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUYECKHE YMEHUs, CBS3aHHbBIE
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh T'€OMETpHUIO Oolee
riIyOOKO, €Clii B JajdbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JESTEIHHOCTH.
JlocTikeHue 1enr OCBOEHHS TPOTpaMMbl OOECIIEYUBACTCS PEIICHUEM
COOTBETCTBYIOLIUX 3a7ad. lIpuopuTeTHBIMM 3ajjayaMHd  OCBOCHHMS  Kypca
«"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:
e (dopMUpOBaHHE TPEJCTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH
KyJIbTYPbl U OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMUpOBaHHE NPEICTABICHUS O MHOTOIPAaHHUKAX M Telax BpaLICHUS
KaK O BaXHEHMIINX MAaTEeMaTUYECKUX MOJEISAX, MO3BOJISIIOMINX OMHUCHIBATH
U M3y4yaTh pa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B

pearlbHOM MHPE MHOTOTPaHHUKH U Tella BPallleHNUs;

e OBJIAJICHHE METOJaMH PELICHUS 3a/ay Ha MOCTPOEHHUS Ha M300pakeHUsX

MIPOCTPAHCTBEHHBIX (DUTYD;



e (QopMHpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHATUSIMU O
MHOT'OTPAaHHUKAX M TeJIaX BPAIllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJIQJICHHE  ANTOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHue  yMEHHS  TMPOBOAUTH  HECIOXKHBIE  JOKa3aTeJbHBIC
paccyXJIeHUsI B XOJIe pEIIeHUs CTePEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPaKTUUECKUM COJIEPIKAHUEM;

e pa3BUTHE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CIOCOOHOCTEHM
oOydJaromuxcs, TO3HABATEILHONW  aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (b yHKITMOHATBHOM IPaMOTHOCTH, peeBaHTHOM
FEOMETPUHM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyaIlUsIX W TIPU U3YYCHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (OpPMYyIUpPOBATh HMX Ha S3BIKE
T€OMETPHUH U CO3/7aBaTh T€OMETPUUCCKUE MOJICIIH, TPUMEHATh OCBOCHHBII
FCOMETPUYECKUN ammapaT Ui pelieHdus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYCHHBIC PE3yJIbTATHI.

OTAMYUTENTEHONM OCOOEHHOCTBIO TPOTpPaMMBl SIBJISICTCS BKJIIFOUEHUE B KYypC
CTEPEOMETPUM B Hayalle €ro U3y4YeHHs 3aJay, peElIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHUS, U ONPEJCIEHHBIM 00pa3oM OpraHu30BaHHas padoTa Hal
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTHUYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO IPEAMETA.

[Ipenmnoutenune oTAaTCsl HArISAHO-KOHCTPYKTUBHOMY METOy OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MPAKTUYECKON JIEATEIIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyaluxcs B Kypce€ CTEpEOMETpUU MPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
COo3JaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  OMEpPUPOBAHHE
MpocTpaHCTBEHHBIMU oOpazamu. Coznmanue oOpaza TPOBOAUTCS C OMOPOM Ha
HarJIIHOCTh, @ OIEepUpOBaHWE OOpa3oM — B YCIOBUAX OTBICYECHHUS OT
HarJIsIHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJEp KaHUsI.

OcHoBHBIE cozepkaTeNibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpauieHus»,
«BEeKTOpBI U KOOPIMHATHI B MTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEpXKaTeNbHbIM JIMHUSIM, HO W IO ToJaM
00yYeHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHHUs.

Conepxanue o0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSI pabouell MporpaMMmbl, pachpeAeia€HHbBIM MO0 rojaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKUM 0Opa3oM, 4YTOObl OBJIAJICHUE T'€OMETPUUECKUMHU



MOHATUSMHU W HAaBBIKAMH OCYIIECTBISIOCH MOCIEA0BATENBHO U MOCTYMATENbHO, C
COOJTIOICHEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0O0YyJaromMXcs, paciiupss |
yrayOnsis e€, 00paszysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautcs 2 yaca B Heaeno B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydeHus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTE B  NPOCTPAHCTBE: IApAJICIIbHBIE IPAMBIE B  IPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  MiockocTed. [lpocreifiine mnpocTpaHCTBeHHbIE (UTYyphl  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTH IIPSAMOM U IUIOCKOCTH, TeOopeMa O MpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM 10  MJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUpaMUbl; OOKOBas U MOJIHASA TOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHHMKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MMOBEPXHOCTH M IOBEPXHOCTU MPABWIBHOW MUPAMUIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKOMN
MOBEPXHOCTH, OCh UIWJIWHIPUYECKOW TOBEpXHOCTH. [lunmuHAp: OcCHOBaHWS U
OOKOBasi TOBEPXHOCTh, OOpa3zyrolas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BEpIIMHA, 00pa3yrolias
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bsaumuoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpallCHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennss mwiMHApa (MapaUyieIbHO M TEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHE BEeKTOpa Ha 4yucio. Pa3noxxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJAMHATax. YTroa Mexay Bekropamu. CKajaspHOE NPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS TMPOTPaMMbl Y4EOHOrO MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKIaHCKON UEHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy MyIIIETo.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHATh MAaTeMaTHYECKHE 3HAHUSA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a7]a4 MAaTeMaTHICCKON HAPaBIICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIsl pelIeHUs 3aaad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAaykKd ¥  OOINECTBEHHOW TIPAaKTUKW, TOHUMaHHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIISCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpeJICICHNs] ~ TOHSATUH;  yCTAHABIMBATH  CYIIECTBEHHBIA  TPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npoTtuBopeursi B (haKkTaxX, MAHHBIX, HAONIOACHUSIX W YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MNpPOoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEeKTa, SBJIEHHUS, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOYKHOE pa3BUTHE Ipoliecca, a TaKKe BbIIBUTaTh
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
cOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pEelIeHNs; COMOCTABIATH CBOM CYXKICHHMS C CYXKICHUSAMH JIPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATENIbHO  BbIOMpaTh  (dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUU.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JICATCIBHOCTH, IUIAHUPOBATh OpPraHHM3aIlMi0 COBMECTHOM
paboThI, pacrpenensiTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHATH CBOIO YacTh pabOThI H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYTUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHOW pedlIeKcMu Kak OCO3HAaHHS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEIICHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MMAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunupoBath ~ MHOTOTpPaHHUKH, BHIOMpass ~ OCHOBaHUSA  JJIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPHUHITUIIBI TOCTPOCHHS CEUCHUN, UCTIONB3YS METOJT CIICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJTUTUYECKUE METOJbl MPH PEUICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

Pemrats 3ay1aun Ha HaX0XKJICHUE TE€OMETPUUYCCKUX BEIIMUMH 1O o0pasiaM HIH
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsath 00bEMBI U TJIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEANoNaraloiMx HECKOJIbKO IAaroB PEIIEHUs, €CIIA YCIOBUS ITPUMEHEHHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPHUM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIMHAP;,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3auMHOE pacmoiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (hOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaemble (QUTYpbl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[TpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensaTe reomerpuueckue (axKThl UIsI PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOLIEHUN W
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTteMaTudecku CcHOopMyIUpOBAaHHOW MPOOJIIEMBI, MOJAEIUPOBATh peaJbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUYECKUX BETUUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

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
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCTeEMAaTU3aIys 3SHaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 N300paKEHNA HAa PUCYHKAX: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, TIEPECEKAIOIINECS IPAMast 1 bubmorexa HOK
> 1P . P https://m.edso0.ru/2d8a9c99
M IIOCKOCTD
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIEPECEKAONINECS IPIMas 1 Eubmrorexa HOK
> TICP p https://m.edsoo.ru/db685e73
U INIOCKOCTD
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P XD p ' https://m.edso0.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
bu6mmoreka [JOK
6 HauansHble cBeneHUs 0 Ky0e 1 1
a Y https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

TTonsaTue 00 aKCHOMATUYECKOM

7 MOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUHU U CIIEACTBUS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MOCTPOCHUH CTEPEOMETPHH: AaKCUOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPUH U CIEACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI bubnmorexa LHOK
) https://m.edsoo.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapannensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
bubnunoreka IIOK
14 VYTl ¢ COHaNpaBICHHBIMU i

https://m.edso0.ru/9f4071b9
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CTOpPOHAMH

15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapaJieIbHBIX TUIOCKOCTEH brbmmorexa [OK
https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (burypsl Ha IUIOCKOCTHU: TETPAdAP, bubamorera LOK
https://m.edso0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 Hoctpoertne ceueriit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetiite ceuerit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B 3 Hepena bubnuorexa [JOK
npocrtpanctse. [lapannenbHoOCTh HOAGPA https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HJ'I(I))CKOCTI/IZ}:Ie;HCHHHKyinHBIe bubmmorexa [IOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK



https://m.edsoo.ru/fe733862
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;;f;i?ﬁg 3c477d3
paccTOsIHAE OT MPSAMOU JI0 TUIOCKOCTH RS-, '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;(sigru I66fefadd
PacCTOSHHUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/I;T:cIiigru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAuKysAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et??ﬁr%fciigﬁllzbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYIAPHOCTD MJIOCKOCTEH: bubnuoreka [IOK
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MPU3HAK NEPHECHIUKYIAPHOCTHA ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKYISIPHOCTD INIOCKOCTEN:

bub6mmoreka [{OK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEHN
41 Teopema o TpEX nepneHANKYIApax brbmmorexa [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepreHIUKYISIpax bubmorexa [OK
https://m.edso0.ru/9f246736
KonTtponbHas padoTa mo TeMam
m "TlepneHAUKYIIPHOCTD MPSAMBIX U 2 Hepena bubmuorexa [JOK
mrockocter" u "YTrael Mexay deBpana https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTPaHHUKA,
45 BBIITYKJIBIC U HEBBIITYKJIbIC bubmorexa HOK
N https://m.edsoo.ru/2d24e873
MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yroybHas npu3Ma; TpaHu U
46 OCHOBAHUS IPU3MBI; TIpsIMast 1 bubnuoreka [JOK
HaKJIOHHas MPU3Mbl; OOKOBast U https://m.edsoo.ru/b4ad63ad
TMOJIHASI TIOBEPXHOCTH MTPU3MBI
47 [Tapannenenunen, mpsIMOYTOJIbHBIN bubnuoreka [IOK

napaJiieJICIrIiea U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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48

[Mupamua: N-yrojipHas nupamMuia,
I'paHH ¥ OCHOBAHUE MTUPAMHU/IbI;
O0KOBas ¥ MOJHAsI TOBEPXHOCTh
MUPAMHU/IbI; IPABUIIbHAS M YCCUEHHAS
nupamuIa

bub6mmoreka [{OK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABHIILHOTO
MHOTOTpaHHUKA; MPABHIIbHAS IPH3Ma
Y TIpaBWIIbHAS TIHPAMHUJIA; PABUIIbHAS
TpEyroJibHas MUPaMUIA U
MIpaBUWJIbHBIN TETpadIp; KyO

bubmmoreka [{OK
https://m.edso0.ru/074c8865

50

[IpencraBnenue o MpaBUIbHBIX
MHOl"Ol"paHHI/IKaXZ OKTaSJIp,
JOJICKadIp M UKOCAdIP.

bu6moreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CummMeTpus B MPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPAMOM, TIIOCKOCTU. DJIEMEHTHI
CUMMETpPUHU B TUPAMUJIAX,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

bu6mmoreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruncnenue semMeHTOB
MHOTOTPaHHUKOB: p&Opa, AMaroHasu,

YTJIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans OOKOBOM MOBEPXHOCTU U
MOJIHOW MTOBEPXHOCTHU MPAMOM
MIPU3MBI, IJIOLIa/lb OCHOBAaHUH,
TeopemMa 0 O0KOBOM MOBEPXHOCTH
IPSAMOM IIPU3MBI

bu6mmoreka [JOK
https://m.edso0.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTH U

bu6mmoreka [JOK
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IIOBEPXHOCTH ITPABUIIBHON

MUPaMHIBI, TEOPEMa O IJIOIIAIN
OOKOBOI IOBEPXHOCTH YCEUEHHOM

https://m.edsoo.ru/5603e30b

T PAMHIBI
55 KonTtposnsHas paboTa o teme 1 Hepens bubnuorexa [JOK
"MHororpaHHuKu" anpe”ns https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Morsmie 06 0bmEme https://m.edsoo.ru/7ad0020b
. bubnuorexa [JOK
> OOBEM mHpamH LI https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OObEM Mmupamu et https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OObEM mupamu el https://m.edso0.ru/79¢10312
N bu6mmoreka [IOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 06
DEM TIPH3ME! https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 06
DEM TIPH3ME! https://m.eds00.ru/1e053890
N bu6mmoreka [IOK
63 OObEM mpu3MEL https://m.edsoo0.ru/482d3f51
64 KonTtponbHas padoTa o tTeme 5 Hepens bubnunoreka [JOK
"O6bEMBI MHOTOTPAaHHUKOB" anpena https://m.eds00.ru/28a6573c
[ToBTOpenue, o6o0IIeHNE
65 CHUCTEeMaTH3alys 3HaHHM. bubmuoreka [JOK

[Toctpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPEILMBAIOILUMHUCS IPSIMBIMU
3 Hegena bu6mmoreka [IOK
67 Kontpostehas padota 3a rox L Mmas https://m.edso0.ru/b9146bc0
[ToBTOpEHue, 060061EeHNE
CHUCTEeMaTH3alrs 3HaHH.
Beruucnenue yrioB: Mex
68 CerIHI/IBaIOHJ;ZIrMI/ICSI prII\J/IIIiMI/I, 1 bubmorexa LOK
N https://m.eds00.ru/56765e8b
MeXAY NPSIMOM U MIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edso0.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJTOCKOCTH; KacaTelnbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHaapudeckas TOBEPXHOCTb,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh [IUIUHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
bubnuoreka [JOK
7 KoHnueckas noBEpXHOCTSD, 1 1

https://m.edsoo.ru/c94ba09b
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb brbamorexa LOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6bem unmHApa, KoHycCa https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 O0bem wapa u owas cheps https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. Bubmmorexa LIOK

https://m.edso0.ru/810cfleb
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COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

17 KonTposnsHast paboTa mo Temam 5 Hepena bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" AeKkabps https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIUUTAaHUE BEKTOPOB bubmorexa HOK
https://m.edso0.ru/23f4f089
20 YMHOKEHHEe BEKTOpa Ha YHUCIIO bubamorexa [JOK
https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIUTAHAPHBIM BEKTOPaM. bubmorexa OK
https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHUEM MPABHII JCHCTBUN C bubmorexa OK
https://m.edsoo0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO
23 pu II))I;HIGHI/II/I reOMeprqecm/Ix " bubmmorexa [TOK
https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucrema
24 KOOpPJUHAT B POCTPAHCTBE. bubnnoreka [JOK
Koopnunatsel Bekropa. [Ipocreiiue https://m.edso0.ru/48db7058
3a/lauM B KOOPJAWHATAX
o5 VYron Mex 1y BEKTOpaMH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubnuoreka [IOK

MPpsAMBIMHA U IIJIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 3 Heaend bubmiorexa LIOK
. MmapTa https.//m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK

28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U

29 cucteMaruzanus 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1

30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1

31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1

32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH

33 Hroropas koHTpoJIbHAs paboTa 1 2 Heaens bubmorexa HOK

Mas https://m.edsoo.ru/ec24dfc2

34 [ToBTOpEHue, 06001mEeHNE U 1 bu6mmoreka [JOK

cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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CUCTEMA OLHEHKH JOCTUXEHHUA OBYUYAIOIIIMMHUCHA
IHIJIAHUPYEMBIX PE3YJIBTATOB OCBOEHHUSA OBPA3OBATEJIBHBIX
IHPOI'PAMM HA YPOBHSAX OCHOBHOI'O OBIIEI'O U CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

YUYEBHBIN IPEJIMET «MATEMATHUKA»

OneHrBaHUE MPEIMETHBIX PE3YJIHbTATOB 00YUEHHUS HAPABJICHO HA:

— OIpeJIeIEHHE COOTBETCTBUS YPOBHS C(POPMUPOBAHHOCTH Yy 00YUaIOLIETOCs
pe3ynbTatoB 00yuenus TpedbopanusiMm GI'OC COO u ®OIT COO;

— BBISIBJICHHE JI€(UIIUTOB NMPEIMETHON MOJATOTOBKU (ITPOOEIIOB B 3HAHUSX,
YMEHUSX, HaBBIKaX);

— YCTaHOBJICHUE 3aTPYTHEHUM O0YyJArOIIUXCS B TOCTHKECHUU
3aIUIAHUPOBAHHOTO YPOBHSI O0YUEHHUS M MX MPUYHH.

[Tpu BBICTABICHUH TEKYIIEH OIEHKH, TIPEICTABIISIONICH CO00M pe3ynbTaT
IPOIIeAYPhI OLICHUBAHUS MHANBUYATBLHOTO MPOABUKEHUS 00 YyJaIOIIUXCS B
OCBOCHHUH MAaTEMaTHUYECKOI0 COACPKaHUs, 1IeJIeCO00pa3HO OPUEHTHUPOBATHCA Ha
CJIEIYIONINE PEKOMEHIAIHH.

[To xaxmoi TeMe yueOHBIX KypcoB «AnreOpa u Hayalla MaTeMaTUYECKOTO
aHanuzay, «l'eomerpus», «BeposTHOCTb U CTaTUCTUKA» OMPEeICHbBI
TUTAHUPYEMbIE PE3YIbTaThl 00YUESHHUS.

Hano umets B BUY, YTO OLIEHKA JOCTHIKEHUS IJIAHUPYEMBIX PE3YyIbTaTOB
pacnazaeTcs Ha IBe CBS3aHHBIC JPYT C IPYTOM COCTaBIISIONINE:

1) ortenka mpoiiecca OPMUPOBAHUS TUIAHUPYEMBIX PE3yJIbTaTOB,
peanuzyemasi B GopMe TEKYIIEro, B TOM YKCIIE U TEMaTHYECKOTO, OIEHUBAHMS;

2) orieHKa pe3ynbTara (GOpMUPOBAHHUS TNIAHUPYEMBIX PE3YIIBTATOB,
peanmuzyemasi B GOpMe UTOTOBOT'O KOHTPOJIS.

[Tpu 5TOM CemyeT y4ecTh, 4To MpHu 00yUYEeHUH MAaTEMATUKE B MPOIIECCE
OIICHUBAHUS TPOMEKYTOUHBIX PE3YJIBTATOB O0YUEHUS UCTIONIB3YIOTCS Pa3HbIE
BUJIbI IEMOHCTPAINH YICOHBIX JOCTHIKEHUN: YCTHBIE OTBETHI 00YUYAIOIIUXCS U UX
MUCBMEHHBIE pa0O0ThI, B TOM YKCie B (hOPME TECTUPOBAHUS.

OOyuenune MaTeMaTHKE MpeArnoaaraeT cpOpMUPOBAHHOCTh HECKOIBKHIX
TPYIII Pe3yJIbTaTOB:

OCBOEHUE TEOPETUUECKUX KOMIIOHEHTOB MaTEMaTHYECKOT'O COJIEPHKAHUS:
3HAHHWE U YMEHUE BOCIIPOU3BOIUTH (POPMYIUPOBKH ONIPEICTICHUIN
MaTeMaTU4YeCKUX MOHATUM, POPMYITUPOBKHU TEOPEM U HX JOKA3aTEIbCTBO;

pelieHrne MaTeMaTHYECKUX 3a7a4 Pa3HOTO YPOBHSI CIOKHOCTU — OT
MPOCTEHIINX 10 TPOOJIEMHBIX U TOMCKOBBIX;



peleHne MEXKIPEIMETHBIX U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

JInarHoCTHKa U MPOBEPKA YPOBHS YCBOCHUS TEOPETUUECKUX KOMIIOHEHTOB
MOKET ObITh OpraHu30BaHa B (hopMaTe TECTUPOBAHUS, YCTHBIX OMPOCOB, YACTUYHO
B (hopme TpaaulIMOHHBIX IPOBEPOUYHBIX U KOHTPOJIBHBIX padoT.

IIpoBepka yMeHMs pemiaTh MaTeEMATHUECKUE 3aa4H, KaK IPaBUIIo,
opranuzyercs B (hopmMaTe MMCbMEHHBIX TPOBEPOUYHBIX U KOHTPOJIbHBIX pa0OT.

[Ipu oueHNBaHMM NUCHMEHHBIX PAOOT U YCTHBIX OTBETOB LIEIECO00Pa3HO
OPUEHTUPOBATHCS HA HECKOJIBKO OTIIMYAIOIIMECS TIOKA3aTEIH.

B cooTBeTCTBUU C TUIAHUPYEMBIMH pe3yIbTaTaMu 00YUEHHS MO KaK101
TEME OIPEAEIEHbI UTOTOBBIE PE3YJIbTAThl U3YUYEHUS TEMBI, IPOBEPSEMbIC
AJIIEMEHTBI COJIepKaHUs TeMbl, TPeOOBAaHUS K IEMOHCTPAIMHU TOCTUKEHUS X
c(hOpMHUPOBAHHOCTH, 3aJaHUs JAJI UX IE€MOHCTPALIMH U, COOTBETCTBEHHO,
KpUTEPUN OLICHUBAHUS 3aJaHUN.

B cooTBeTCTBUU € MPUHLIMUIIOM OTKPBITOCTH YKE B Hauaje U3yYEHHUs KaKI01
TEMBbI 00yYaloIrecs MTOJKHBI 3HATh, KAKHE YMEHHUS OTHOCATCS] K UTOTOBBIM
pe3ysibTaTaM U3y4eHHUs TeMbI, Kak Oyl1yT OpraHM30BaHbl KOHTPOJIbHbBIE
IpOLEyphl: KOHTPOJIbHAs paboTa U/WIK ONPOC, KaKue KPUTEPUH MPEAbIBISIOTCS
K PELICHHUIO 3aJ1a4 ¥ K OTBETaM, KaK IIPOBOJUTCS OLICHUBAHUE PE3YJIBTATOB UX
NEATEIIbHOCTH, HAIIpUMEp, KAKOE HAUMEHbIIEe KOJIMYECTBO 3aJaHUN KOHTPOJILHOU
paboTBl HEOOXOAMMO BBINOIHUTD, YTOOBI PACCUMTHIBATE Ha MOIYUYEHHE
II0JIOXKUTEIILHON OTMETKH.

OueHka yCTHBIX OTBETOB

OnHoii U3 BaxXHBIX (JOPM OIICHUBAHUS PE3YIHTATOB 00yUEHUS T10
MaTEMaTHUKE ABIIAIOTCS YCTHBIE OTBETHI 00y4atonuxcs. OHU MOTYT HOCUTh
JIOKJIbHBIN, MacCOBBIN (YCTHBIN OINPOC, MIPOBEICHUIO KOTOPOTO MOCBSIIIEH,
BO3MOKHO, LIEJIbII YPOK WIIA €T0 YacTh), MOCTOSHHBIA XapakTep, KOrJa Ha KaXXa0M
YPOKE HECKOJIbKO 00yYarolMXcsl OTBEUAIOT YCTHO Ha TEOPETUUYECKUE BOIIPOCHI:
OTIPOCHI TTO TEPMUHOJIOTUU U (OPMYITHPOBKAM OTPEIEICHHSI, I0Ka3aTeIbCTBAM
TEOpPEM, PEIICHUIO 3a7a4.

[Tpu o1leHUBaHUM YCTHBIX OTBETOB 00YUAIOIIUXCS IIEIECO00pa3HO
OPUEHTHPOBATHCS HA CIEIYIOUIME PEKOMEH TALIUH.

[Ipu BbICTABIIEHUN OTMETKH YUYUTHIBAIOTCSI BCe TPEOOBAaHUS K OTBETY.

Omeem oyeHusaemcs OMMemKou «5», eciu 00yUaruuics:

MOJIHOCTBIO PACKPBUI COJIEpkKaHUE MaTepruaia B 00beMe, IPelyCMOTPEHHOM
MPOTpaMMON ¥ YUeOHHKOM;



W3JI0KUJ MaTepUal TPaMOTHBIM S3bIKOM B OIPEEICHHON JOTUYECKOM
MOCJIEe0BAaTEIbHOCTH, TOUHO, O€3 OITMOOK UCIONIB3Ysl MATEMATUUYECKYIO
TEPMUHOJIOTUIO U CUMBOJIUKY;

MPaBUJIBHO BHITIOTHWI PUCYHKH, YEPTEKHU, rpadUKu, HEOOXOUMBIE TS
W3JIOKEHUS TCOPUHU WU PEIICHUS 3aa4H;

IPOJIEMOHCTPUPOBATT YMEHUE UILTIOCTPUPOBATH TEOPETUUECKUE TTOTOKESHUS
KOHKPETHBIMU IIPUMEpPaMU, MPUMEHSITh UX MIPU BHIMOJIHEHUH MPAKTUYECKOTO
3a1aHus (€CIM TaKoe MPEeayCMOTPEHO);

MPOJIEMOHCTPUPOBAJT YCBOCHUE PaHEe U3yUCHHBIX COMYTCTBYIOMIUX
BOIIPOCOB, CHOPMUPOBAHHOCTh U YCTOMUYUBOCTH UCIIOIB30BAHHBIX MPU OTBETE
YMEHUU U HABBIKOB;

OTBEYaJI CAMOCTOSATENIHHO, 0€3 HABOAIINUX BOMPOCOB YUUTEI,
0eMOHCMPUPYS CHOPMUPOBAHHOCHL MOHOIOSUYECKOU pedl U NOJIHOE 81A0eHUe
COOepIAHCAHUEM.

Bo3moxxHBI 1-2 HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB
WJIM HEJ0UETOB B PEIICHHUH 3a]1a4 (€CJIM TaKue MPEyCMOTPEHBI), KOTOPBIC YUSHUK
JIETKO UCIIPABUJI 110 3aMEHYAHUIO YUUTEIS.

Omeem oyeHusaemcs ommemrkou «4», ecau ooyuarowuica:

PacKphUI cojiepkaHue MaTepuana B o0beMe, MPeayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM;

U3JI0KUJT MaTEPHUAJl TPAMOTHBIM SI3bIKOM B OTPE/IEJICHHOM JTOTUYECKON
MOCIIEIOBATEIbHOCTH;

BBITIOJTHUJI PUCYHKH, YEPTEKH, TpadDUKU, HEOOXOTUMBIE JIJISI N3II0KECHHUS
TEOPUU WM PEUICHUS 3a/1auu;

IPOJIEMOHCTPUPOBAN YMEHUE WILTIOCTPUPOBATH TEOPETUUECKUE TTOJIOKESHUS
KOHKPETHBIMH MPUMEpaMU, IPUMEHSITh UX MPHU PEIICHUHU 3a/1a4 (€Clid TaKue
MPEAyCMOTPEHBI);

IPOJIEMOHCTPUPOBAJ YCBOEHUE PAHEE U3YUECHHBIX COMYTCTBYIOLINUX
BOIIPOCOB, CHOPMHUPOBAHHOCTH M YCTOMYMBOCTH MCIIOJIB30BAHHBIX MPU OTBETE
YMEHUU U HABBIKOB;

HO IPH 3TOM:

JIOTTYCTHJT HEOOJIBIIIE HETOYHOCTH B (DOPMYITMPOBKE MATEMATHIECKUX
YTBEPKIEHUN, HE UCKA3UBIINE MAaTEMaTHYECKOTO COJIEPKAHUS OTBETA,
WCIIPABJICHHBIE 110 3aMEYaHUIO YUUTEJS;

JOMYCTHII OITMOKU Ui OoJiee 2 HETOYHOCTEN MPU OCBELICHUH
BTOPOCTENIEHHBIX BOMPOCOB/HEAOUETOB B PEIICHUH 3a/1a4 (€CIU TaKHe
MPEAYCMOTPEHBI), KOTOPbIE YUEHHUK JIETKO UCIIPABUII 110 3aMEUYAHUIO YUUTETIS.

Ommemka «3» 3a omeem cmasumcsi 8 Cie0yIOUUx CIyuasx.



HEIOJHO WM HENOCIEA0BaTEIbHO PACKPBUI COAEPKAHNE MaTEpUaa, HO
MOKAa3aHOo 00l1llee MOHMMAaHUE BOMPOCa U MPOJEMOHCTPUPOBAHbBI YMEHHS,
JOCTaTOYHbIE JJI JaJbHEHIIEro YCBOSHUS MPOrPaMMHOT0 MaTepHaa;

JEMOHCTPUPOBAJI 3aTPYAHEHUS WIIM JOMYCKaJ OIIMOKHU B ONPEEICHUH
MOHATUI U UCTIOIB30BAHUHM MATEMATUUYECKOW TEPMUHOJIOTUH, CUMBOJIUKE,
yepTrexax, BbIKJIAJKaX, UICIIPABICHHbBIE NTOCJIE HECKOJIbKUX HABOASIINX BOIIPOCOB
YUUTEIS;

HE CIPABUIICA C IPUMEHEHUEM TEOPUU NP PELIECHUU 3a]1ay, HO BBIIOJIHUII
3aJ1aHus 00513aTEIBHOIO YPOBHS CJIOKHOCTH I10 TAHHOM TeMe (€ClIu Takue
pEeyCMOTPEHBI).

Ommemka «2» 3a omeem cmagumcsi 8 C1e0VIOUUX CYUAsX:

HE pacKpblil OCHOBHOE COJEpKaHUE Y4eOHOI0 MaTepuaia;

0oOHapy’KuJ1 HE3HAHUE WM HEMOHMMAaHHe 00yJaromuMes Oobliel nin
HaunOoJiee BaXKHON 4acTu y4eOHOro MaTepuaa,

JOTTYCTHJI OITMOKYU B OTPEEICHUH MOHATUM, TPU UCTIOJIb30BAHUH
MaTEMaTUYECKON TEPMUHOJIOTUH, B PUCYHKaX, YepTexax uiu rpaduxax, B
BBIKJIQ/IKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIBKUX HABOSALIUX BOIIPOCOB
YUUTEIIS;

oOHapy»XWUJl HE3HAaHUE U HETOHMMAaHNE N3y4aeMOro MaTepuana Wik He CMOT
OTBETUTh HU HA OJIMH U3 MTOCTABJICHHBIX BOIIPOCOB 10 U3Yy4aeMOMY MaTepHaiy.

OueHka nucbMEHHBIX PadoT

[Ipu coctaBneHnu copepKaHusi MMCbMEHHBIX pa0do0T, B YaCTHOCTH
TEMAaTHYECKHUX KOHTPOJIBHBIX Pa0b0oT, HEOOXOIUMO COOII0ATh MIPHUHIIHIT
oughgepenyupyemocmu no ypoeHsm no020mosKu: BaXXHO BKIFOYATh B padOTy
3aJlaHus, OTHOCSIIHUECS K 6a30BOMY YPOBHIO MOATOTOBKHU, BBHITIOTHEHUE KOTOPHIX
00s13aTENBHO ISl BCEX 00YYAIOMUXCs, ¥ 3aJ]aHUs TTOBBIIIEHHBIX YPOBHEH,
KOTOpBIE TaI0T BO3MOXKHOCTh PEATM30BATHCS 00YJAIOIIUMCS, TIPOSBIISIONINM K
MaTeMaTUKe MHTEPEC U CIOCOOHOCTH. MapKUpOBKa 3aIaHUi 110 YPOBHSIM
CHeIUaTbHBIMU 0003HAYCHUSIMU CHadaja B XoJie (hOpMHUPOBAHUS YMEHUH, a 3aTeM
U B KOHTPOJBHOM pab0Te OPUEHTHPYET O0YUAIOIINXCSA HAa TOCTHKECHUE
OTIPEJICTICHHOTO PEe3yibTaTa, IOMOTAET IJIAHUPOBATh YICHUE M KOHTPOJIHPOBATH
BBITTOJTHEHUE PAOOTHI.

Kpowme Toro, nmpu coctaBieHnH TEMaTUYECKUX KOHTPOIBHBIX paboOT U
TEKYIINX MPOBEPOYHBIX PAOOT BAXKHO OPHUEHTUPOBATHCS HA NPUHYUN NOJHOMbL
nposepKuU NIAHUPYEeMbIX pe3ylbmamos. YacTb TEMaTUUECKUX PE3yIbTaTOB
MIPOBEPSIETCSA OTACIBHBIMU, HEOOIBIIUMU 110 (OpPMATy MPOBEPOUYHBIMU paOOTAMH.



B koHIIE N3yUeHUs KaXK0H TEMbI MOXKET OBITh MPEYCMOTPEHO MPOBEICHNE
KOHTPOJIbHOM paboThl, HAa KOTOpPYIO oTBoAUTCs 1 ypok. IIpu 3Tom, ecnu Tema
HeOOoJIbINIas ¥ Ha €€ U3yUYeHHUe JlaeTcsl He Ooee 0OHOM yueOHOM Heaenu, TO
KOHTPOJIb TOCTUXKEHUSI COOTBETCTBYIOIINX ATON TeME IJIAHUPYEMBIX Pe3yJIbTaTOB
MOHO TIEPEHECTH U BKJIIOYUTH B KOHTPOJbHYIO pabOTy MO CIEIYIONIEH TeMe WIH
K€ OTPAHUYUTHCS TPOBEJACHUEM HEOOIBIION MPOBEPOUHOMN paboTh B TeueHue 20—
25 munHyT ypoka. [Ipu 3Tom u obyuaromuecs, 1 y4uTeb JTOJKHBI MOTYUYUTh
00paTHYIO CBSI3b O IOCTHIKEHUM WIIM HEIOCTHKCHUU TEMATUUECKUX TUIAHUPYEMbBIX
pE3yJIbTAaTOB.

[Ipu orieHke pe3ysbTaTa BBITIOJIHEHUS KOHTPOJIBLHOW WU TPOBEPOUHOM
paboTHI B MEPBYIO OUEPE/Ib YCTAHABIMBACTCS HAJTMYKE WM OTCYTCTBUE Y
oOyyaroiierocsi 6a30Boif MaTEMaTUYECKOM MOJTOTOBKHU, MTOATOMY TaK BaXKHO
OTJIEJIbHO OIICHUTH BBIMIOJHEHHE UM COOTBETCTBYIOIMIMX 3afaHuii. Kak mpasuio,
OHHM KOMITOHYIOTCSI B TIEPBYIO YaCTh KOHTPOJIHHOU paOOTHI.

[Tone3Ho npuaepKUBATHCS CIEIYIONIETO MOAX0/1a K HAUYMCICHUIO 0alioB 3a
BBITIOJIHEHHE 3aTaHUN

3a BEPHOE BBITIOJIHEHHUE KaXKIOTO 3aaHusI TIEPBOM 4acTH 00yJaroImemMycs
Hauucrnsercsa 1 6ai;

3a BBIIIOJIHEHHE 33IaHHs BTOPOIM YacTH HAYUCIISIIOTCS 2 0asuia, eciiu 1aHO
BEpHOE pElIeHHe U MPUBEEHO 000CHOBaHUE; | Ga, eciiu JJOTUKa pelIeHus
BEpHA, HO JIOMYyIIeHa OJ{HA BEIYUCIUTEIbHAS OIMOKA WK MTPEICTABICHHOE
000CHOBaHHME HE MOYKET CUMTATHCS IMOTHBIM.

[Tpu HEOOXOTUMOCTH Kpumepuu mozZym 0vtms 0emaaiu3upo8ansl, YtTo
MIO3BOJIUT 00JIE€ TOYHO BBISIBUTH IIPOOEIIBI, 3aTPYAHCHHUS 00YUYaIOIMMUXCS U X
IPUYUHBI, YTO, B CBOIO OUYEPE/Ib, TO3BOJIUT CIUIAHUPOBATH KOPPEKTUPYIOIINE
POLETYPHI.

BaxxHo Takke MOMHHTB, YTO COAEpKaHUE, CTPYKTYpa KOHTPOIHHOU PaOOTHI
Y KPUTEPUH OIICHWBAHWSI €€ BBIMOJTHEHHS JTODKHBI OBITH Pa3paboTaHbl TAKUM
o0pa3oM, 4ToOBI y 00yUaromuXCsl OBIIIO MPABO HA OMIUOKY: JJI MOTYYCHUS
OTMETKHU «3» He 00s3aTEIbHO BEPHO BBINIOJIHUTH BCE 3aJjaHUs 0053aTE€IbHOTIO
YPOBHS, aHAJIOTUYHO, JUTSl TIOTYYEHUSI OTMETKU «5» HE 0053aTEIBHO BBITIOIHUTD
BCE 33J]JaHUS KOHTPOJIbHON PadOTHI.

Pexomenayem cienyromnye KpUuTepuu Jjsl nepeBoja o01ie cyMMbl
HAYHMCJICHHBIX 0aJUIOB B OTMETKY MO MATHOAITHHON IITKAJIE:

00y4Jaromuiicsi He TOCTUT YAOBIETBOPUTEIHHOTO (005S3aTETLHOTO) YPOBHS
MOATOTOBKH (0TMeTKA «2»), eciii OH HaOpan MeHee 55% OarnnoB Yactu 1
(00sA3aTENBLHOTO YPOBHS);



00y4Jaromuificst JOCTUT YAOBJIETBOPUTEIHHOTO (00s13aT€ILHOT0) YPOBHS
MOATOTOBKH (0TMeTKA He HMKe «3»), eciu oH Habpasl He MeHee 55% 0aioB
Yactu 1 (006s3aT€IbHOTO YPOBHS);

00yYaIOIUICS TOCTHT TIOBBIIICHHOTO YPOBHS (0TMETKA He HUKe «4»),
eciu OH HaOpas He MeHee 65% o061iero yncia 6aoB;

00Oy4Yaromuiicst JOCTUT BBICOKOT'O YPOBHS (0TMETKA «5»), €CIu OH Habpa
He MeHee 85% oOuiero yucna 6amos.

Ommemum, ymo npeonazaemas WKala nepesooa CyMmvl HAUUCTEHHBIX
bannoe 6 ommemky no naAmudAIIbHOU WKAjle MOXcem Oblmb CKOPPEKMUPOBAHA 8
KaxcooM 0moenbHOM caydae.

OueHka TeCTOBBIX 3aIaHUH

TecT MOXKET UCTIOJIB30BATHCS JJISl TPOBEACHUS TEKYIIIETO U TEMAaTUYECKOTO
KOHTpoJIs. boiee 1ienecoo0pa3Ho UCTIOIB30BaTh TECTOBYIO (POPMY IPHU BHISBICHUU
CTEINEHU YCBOCHHUSI TEOPETUUECKOTO MaTepualia U YMEHHUS peliaTh 3a1aHus
PENPOTYKTUBHOIO XapakTepa.

[Tpu ucnonp3oBaHUM TecTa Kak (POPMBI KOHTPOJISI MOTYT OBITh
PEKOMEHI0BaHBI T€ YK€ KPUTEPHH JIJIS TIEPEBOIa CYMMBI 0allIOB B OTMETKY.
OpHako Mpu 3TOM CJIeAYeT YUYUThIBATh, YTO B 3aBUCHMOCTH OT TUIIA TECTOBBIX
3a/IaHUH, BKIIFOYEHHBIX B TECT, KpUTEPUU TIEPEBOJIa CYMMBI 0AJJIOB B OTMETKY
MOTYT OBITh CKOPPEKTUPOBAHBI. Tak, MpU BBITTOTHEHUH TECTA, COCTOSIIETO TOJIBKO
U3 3aJ]aHUN ¢ BEIOOPOM OJTHOTO OTBETa (CaMbl€ MPOCTHIC), HIXKHKUE TTIOPOTH MOTYT
OBITH YBEIINUYCHBI:

He MeHee 70% — orMeTKka «3»;

He MeHee 80% — oTMeTKa «4»,

He MeHee 90% — oTMeTKa «5».

BrinosiHsas ananus pe3ynpTaToB IPOBEPOYHOM WA KOHTPOJIBHOU
MIPOIICAYPHI, HE3aBUCUMO OT (POPMBI €€ MPOBEICHHMS, 11e1ec000pa3HO (UKCUPOBATH
HE TOJIFKO KOJMYECTBO BBHITOJIHEHHBIX 33JJaHUH, HO U KaKMe UMEHHO 3aJ[aHusl ObLITU
BBITTOJTHEHBI KaK KaXKIbIM 00yUYarolIUMCs, TaK U KJIaccoM (TPYIIOi) B LIEJTIOM.

[IpuMeHeHue JaHHOTO MOAX0/1a MO3BOJISIET CAENaTh OTMETKY OoJiee
nH()OPMATHUBHON 1 000CHOBAHHOM, BCETIa MOKHO MTPOAHATN3UPOBATH, U3 YETO
CKIIaJBIBACTCS OOMIHI 0ayuT KaXKI0ro 00yJaronierocs, Kakue 3a/1laHus BBHITTOJTHCHBI
MOJIHOCTBIO, & KaKWe YaCTUYHO. Takke Mpu JaHHOM MOJX0JI€ pPeaTnu3yeTcs
HEOTHEMJIEMOE MTPABO KAXKIOI0 00yYaronIerocsi — «IpaBo Ha omuoOKy». B nemom
0 TPyIMIe 00yYaIOIINXCs BBISIBISIIOTCS 00LIME MPOOEIbl, TPEOYIOIINE KOPPEKIUU
Y JOTIOJIHUTENIbHOU PabOTHI.



[IpomexyTouHast aTTecTalusg U TEKYIIHH KOHTPOJIb YCIIEBAEMOCTH yUaIluXCs
MPOBOJUTCA B TEUEHHE Y4YEOHOTO MEpHoJa B COOTBETCTBUU C IOJIOKEHHUEM O
MPOBEJCHUH MPOMEKYTOYHON aTTECTAIMU YYALTUXCS M OCYIIECTBICHUN TEKYIIETO
KOHTPOJISA UX YCIIEBAEMOCTH.

OO0mue KpUTEpUH OLEHKH NPeAMETHbIX 3HAHMH, YMEHHi, HABBIKOB
o0y4arimmnxcs:

- bamn «5» craBurtcs, ecnu BbimojgHeHO Oonee 85% paboThl, Kornaa
oOyyJaromuiicsi OOHapyXMBaeT YyCBOEHHE O0O0S3aTeIbHOTO YPOBHS U YPOBHS
TIOBBIIICHHON CIIO)KHOCTH OCHOBHBIX 00pa30BaTEeNbHBIX MPOTpaMM; BBIIEISICT
TJIaBHBIC TIOJIOKEHUS B M3YYEHHOM MaTepuale W He 3aTPyIHSETCS MPU OTBETax Ha
BUJIOM3MEHEHHBIE BOIPOCHI, CBOOOJHO TPUMEHSET TONYYCHHBIE 3HAHUS Ha
NpaKTHUKe; He JOIMyCKaeT OMMOOK B BOCIPOU3BEICHUN M3YYEHHOTO MaTepuaia, a
TaKke B MICbMEHHBIX Pa00Tax, MOCIETHUE BBIMIOJIHSAET YBEPEHHO U aKKYPaTHO.

- banmn «4» craBurcs, ecnu BbimoigHeHO Oonee 70% paboThl, Kormaa
oOyJaronuiicss 0OOHapy)KMBaeT YCBOCHHE OOs3aTEIILHOTO YpPOBHS M YacCTHYHO
YPOBHSI TIOBBIIICHHON CIIO)KHOCTH OCHOBHBIX 0OOpa30BaTeIbHBIX IMPOTPAMM;
oTBeyaeT 0e3 OcCOOBIX 3aTPYyJHCHHWH Ha BOMPOCHl YUYHUTENS; YMEET NPUMEHSTH
TIOJTyYCHHBIC 3HAHUS HA MPAKTHKE; B YCTHBIX OTBETaX HE JIOMYCKAaeT CEPhe3HBIX
OLINOOK, JIETKO YCTPaHSET OTAENbHbIE HETOYHOCTU C MOMOIIBIO JOMOJIHUTEIbHBIX
BOMPOCOB yUUTENsI, B TUCBMEHHBIX paboTax JieaeT He3HAYNTEIbHbIE OIIHOKH.

- bamn «3» craButcs, ecnu BbimosiHeHO He MeHee 50% paboTel, Koraa
oOydaromuiicss OOHapYy>KMBAaeT YCBOEHHE OO0A3aTENBHOTO YPOBHS OCHOBHBIX
oOpa3oBaTelIbHBIX MIPOrPaMM, HO HUCIBITHIBAET 3aTPYAHEHHs TPU  €ro
CaMOCTOSITEJIbHOM BOCIPOM3BEACHUN U TPEOyeT MOMOIHHUTEIBHBIX YTOUHSIONINX
BOTPOCOB YUYUTENS; MPEANOYUTAET OTBETUTh HA BOIPOCHI BOCIPOU3BOJSIIETO
XapakTepa ¥ WCHBITHIBACT 3aTPYJHEHUS TPH OTBETaX HA BUIOU3MEHEHHBIC
BOIIPOCHI; IOMYCKAET OMTMOKH B TUCbMEHHBIX padoTax.

- bamnm «2» craBuTcs, eciaum BeMoisHeHO MeHee 50% paboThl, Korma
o0yyarouniicss UMeeT OTHEIbHbIE NMPEACTaBICHUsI 00 U3YYEeHHOM Marepuaie, npu
3TOM OoJblIasi dYacTb O0S3aTENbHOTO YPOBHS OCHOBHBIX 0O0Opa30BaTEIbHBIX
IporpaMM HE yCBOEHA, 00YyJaroIIMiicsa UCIBIThIBAECT 3aTPYIHEHUS MPU OTBETaX Ha
BOMPOCHl  BOCIIPOM3BOJAIIETO XapaKTepa; JONMyckaeT TrpyOble OIIMOKH B
MMMCBMEHHBIX pa0d0Tax WM HE CIIPABJISETCS C HUMHU.



MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
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7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W ajJropurMam, MNPUMCHAA HU3BCCTHBLIC AHAJIMTUYCCKHUEC MCTOABI IIPU
peIICHHU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIAY ABYMS TOYKaMH, OT TOYKHU OO0 HpﬂMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU
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Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WIN aJrOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOIbl TpU
pelIeHUN CTaHAAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYHMCIICHUE YTJIOB
MEXIy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLIAAM TMOBEPXHOCTEM MHOTOTPaHHHMKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHrneM (GopMyJ, BBIUUCISATh COOTHOLLIEHUS
MeXAy  IUIOLIaisMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB
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OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBI
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W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (Urypax, TMpeACTaBIECHHYIO Ha

yepTexax U pUCyHKax
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[IpumensTs reomerpudeckre (PaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloliuX HECKOJbKO IIAaroB pPEIIeHUsl, €CIU YCIOBUSA

IPUMEHEHHUS 33]IaHbl B ABHOHM opme
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[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

HpI/IBOI[I/ITL INpUMEPbI MAaTCMAaTHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, paACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh NOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh pPeallbHbIE
CUTyallUl M NPUMEHATh M3y4YEHHbIE IOHATHS B IpoOLECCe IOMCKa
peleHus MaTeMaTHYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBAaTh pEaJIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUH U
TeopeM, arnmnapara ajareopsl, pelaTh MPaKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XKIACHUEM I'€OMCTPHUICCKUX BCIINYUH
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HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOI

NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OmnepupoBaTh NOHATHAMHU: [HJIMHIPUYECKAS TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yloliyue KOHMUYECKOW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TENl BPALICHHSI
6.4 Knaccuguimpoats B3auMHOE pacioiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IAPOBOTO CIIOS, BBICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbraucnare o0bEMBI M IUIOMIATM  TIOBEPXHOCTEH TeN BpaimieHwHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (opMyI
OnepupoBaTh NOHATHSMM: MHOTOTPaHHMK, BIMCaHHBIA B cdepy Hu
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU TOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM 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 NpPeoOpa3oBbIBaTH HHGOPMAIMIO O
6.11 IPOCTPAaHCTBEHHBIX TE€OMETPUYECKHX (UTypax, NpPEeACTaBICHHYIO Ha
YyepTekax U pUCcyHKax
[TpumensTh reomerpuueckue (hakThl Al PELICHUS CTEPEOMETPHUECKUX
6.12 3aja4, MperojararolliX HECKOJbKO IIaroB pPELIeHUs, €ClIU YCIOBHS
pUMEHEHUS 3aJ]aHbl B ABHOM hopme
6.13 OmnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE JeCTBUS CIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H




YMHOKCHHSA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITB, KakKMMH CBOMCTBAaMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO NapauIeIenUIe1a IPU CI0KEHUN BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApTOBbI KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB U NPOU3BEACHHME BEKTOpA Ha YMCIIO, YroJl
MEXAYy BEKTOPAaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiimine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha [O0Ka3aTCJIbCTBO MaTEMaTHYCCKHUX OTHOIIEHUHN |
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaTEeMaTUYCCKUX 3aaa4

6.21

[IpumensTh mnpocTelue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PECHICHHUU CTCPECOMETPHUICCKUX 3a1a4d

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpPHUpOJIE U

JKU3HU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHaJIU3UPOBATH
peasibHbIE CUTyalldd M NPUMEHSATh U3y4EHHbIE MOHATHUS B IpoIEcce
MOMCKA pEeLIeHUsT MaTeMaTH4eCKU CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYallMH Ha S3bIKE T€OMETPUHU, UCCIIeI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIh30BAHUEM T€OMETPUYECKHUX MOHSTUNA U
TeopeM, arrmapara anreOpbl, pemarh NPakTUYECKUE 3a]1aul, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPHUUCCKUX BCIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

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

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHHe HpsIMBIX B IIPOCTPAHCTBE:  IEpPECEKaoLIuecs,
napajulefibHble M CKpeuiuBaroiiuecss mnpsamble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajlielbHble MpsSMblE B  MPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUJIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMH CTOPOHAMHU, YroJl MEXIy TMpsAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapauleabHble MIIOCKOCTH, CBOWCTBA MapauleIbHbIX
miockocted. [Ipocreiimne nmpocTpaHCTBEHHbIE (DUTYphl HAa IUIOCKOCTH: TETPasp,

KyO, mapaJijiesienumne, moCTpOeHne CeueHnn

7.3

[lepneHuKynApHOCTh NPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpsSMbIE B
MIPOCTPAHCTBE, MPsIMbIE TapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPAMON U MIJIOCKOCTH, TEOPEMA O MPSMOM MEPIEHAUKYIISIPHOMN
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojl MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJI, JUHEWHBIA yroJ JaByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHbIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUsl GUTypbl HA IMJIOCKOCTh. [lepneHAuKyISIpHOCTh IIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYSIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

ITonsaTue MHOI'OIrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'paHHUKH, pa3BépTKa MHOTI'OI'paHHHUKA. HpI/I3MaZ N-yrojabHas
IIpu3Ma, I'paHd 1 OCHOBAHHUs IIPU3MBI, IIpAMAad MU HAKJIOHHAs IIPU3MBI, OoKkoBasg u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAHUC IMUPaAMUJIbI,
OOKOBas W IOJIHAS MOBCPXHOCTH MUPAMUIBI, TpaBHUJIbHAA U yceqéHHa;I nupamuyja.
ONEeMEHTHI nNpu3Mbl W HOHAPaAMHIBI. HpaBI/IHLHLIC MHOT'OTPpAaHHUKH: IIOHATHUC
NpaBHJIIbHOTO MHOTOTI'paHHUKA, IpaBUJIbHAA TIpuU3Ma W IIPpaBUJIbHAA MHUpaMUla,

MpaBUJIbHAS TPEYTrOJbHASA MUpaMUIa U IpaBUIbHBIA TeTpasap, KyO. IlpencraBienue




O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus
MIPU3MBI U TTHPAMH/IBI
CummeTpusi B TPOCTPAHCTBE: CHUMMETPHSI OTHOCHTEIBHO TOYKH, HPSIMOI,
7.5 IJIOCKOCTHU. DJIEMEHTHl CUMMETPUH B MHUPaMUAAX, Napajuleenuneiax, IpaBUIbHbIX
MHOTOTpaHHHKaX
Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: péOpa, auaroHanu, yriasl. Ilnomane
OOKOBOM IOBEPXHOCTH U TMOJHON MOBEPXHOCTU MPSAMOW MPHU3MBIL, IUIOIIAIb
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans GokoBoi
MOBEPXHOCTH U TOBEPXHOCTH MpPaBWIbHON NHpaMuabl, TEOpeMa O IUIOHIaIu
yceu€HHol nupamupl. [louarue 06 o0bEMe. OObEM MUpaMuIbl, TPU3MBI
e [Tomo6HnbIe Tena B mpoctpancTBe. COOTHOMICHUS MEXIY TIJIOMIAIIMUA IIOBEPXHOCTEH,
' 00bEMaMu OJIOOHBIX TET
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolife HUINHAPUIECKONW MOBEPXHOCTH, OCh
6.1 IAJTHHIPUYECKOW moBepxXHOCTH. [lwmHIp: OCHOBaHHMS W OOKOBask MOBEPXHOCTH,
o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MOJTHON TOBEPXHOCTH
Konunyeckast HoBepXHOCTh, 00pa3yrolire KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
6.2 KOHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BepuIMHa, oOpasyolas U OcCh,
' IJI0IIa b OOKOBOW W TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yroliue u
BBICOTA, OCHOBAHUS 1 OOKOBAas IOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. B3anmuoe
6.3 pacnofnioxkenue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIIoanb
chepsl
6.4 N3o00paxkenue Ten BpalieHUs Ha IIOCKOCTU. Pa3BépTka HUIMHIpPA U KOHYCa
6.5 KoMOuHaruu Ten BpalieHuss ¥ MHOTOTPAaHHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN
. OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BpallleHUs
[Tonsitne 060 o6béme. OcHOBHBIE cBOMcTBa 00BbEMOB Ten. Teopema 00 oOBEME
6.6 NpSIMOYTOJIBHOTO TMapajienenunena v ciaenctsuss u3 He€. OObEM LMIMHIpA,
KoHyca. O0BEM I11apa 1 IIomaab chepsl
6.7 [lonobusle Tema B  mpoctpaHcTBe. COOTHOLIEHHS  MEXAY  IUIOIIAISIMU
. MOBEPXHOCTEH, 00BEMAMHU MTOT0OHBIX TN




6.8

Ceuenus uminuHapa (MapauiebHO W TMEPIEHIMKYISIPHO OCH), CEUEHHsS KOHyca

(mapanienbHOE OCHOBAHUIO U IPOXOJSILEE YEPE3 BEPILNHY), CEUECHUS 1Iapa

6.9

BekTop Ha miockocty u B mpoctpaHcTBe. CJIOXKEHHE U BBIYUTAHUE BEKTOPOB.
YMHOXeHHe BeKTopa Ha uuciio. Paznoxenue BekTopa 1mo TpéM HEKOMIUIaHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amad,  CBSI3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

6.10

[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. YTroa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHNE BEKTOPOB. BbIUncieHHE YIIIOB MEXIY NPSMBIMU U IJIOCKOCTSMHU.

KoopanHaTHO-BEKTOPHBIN METOJ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, palflMOHAJILBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU NNO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHSAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpOM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMM, TIepBast ¥ BTOpasi MPOU3BOAHAS (PYHKIIMHU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMITIO3UIMH (DYHKIIMI, HAXOJWUTh ypaBHEHUE KacaTelbHOW K rpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BaHHEM ammapaTa MaTeMaTHYeCcKOTo
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuicHrd B INPUKIAJAHBIX, B TOM YHCJIC COLHAJILHO-3KOHOMHUYCCKUX U




(bu3nuecKkrx 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIIbI0 T HepeHINATBHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKIus, KOMOO3ULUs (YHKUWH, JWHEWHas (QyHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTETIEHHAas byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTeNnbHas W Jorapugmuueckas (yHKIUU; YMEHUE
CTpOUTh TpadUKU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH MpeoOpa3zoBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HM; BbIpaXaTh POPMYIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/1a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33Jayd Pa3HBIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI [0 YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIyYEHHOE pEeUIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh MOHATUAMU: cpeliHee apudmMeTnueckoe, MeuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNpeTHpOBaTh HMH(GOpPMAIMIO, TMPEACTABICHHYI0 B TalOnuuax, Ha
JMarpaMmmax, rpagukax, OTpa)xarollyto CBONCTBA pealbHbIX IPOLECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuXx METOJOB U  JJIEKTPOHHBIX CPEACTB; rpaduvecku
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJB30BaHUEM TpaUYeCKUX METOAOB; MPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HOHIATUSIMU:  CIydaiiHas BEJIMYMHA, paclpelesieHUe BEpOSITHOCTEM,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHbBI, (YHKIUM pacrnpeieneHuss M  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENEICHUM;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajay; 3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEI0BAHUMN; YMEHHE NPUBOAUTH IPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YHUCIIO COYETaHUH, YHCIO TIepecTaHoBOK; OuHoM HploToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKICHMS UIsl peLLICHH 3a1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPsSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSTHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOIb30BaTh MpU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIN C TMOMOIIbI0 T'€OMETPUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajulenenumnesa, npu3Ma, NUpamMuaa, (GuUrypa U IMOBEPXHOCTb
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAaMHJIbI, NPU3MBI, KOHYCa, LWIHHApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,




KOHYCa, Il1apa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHsI KOHYCa W LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (UTYP, CAMOCTOSATEIHHO
(hopMyTHpOBATh OTIpENEICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATE HEOOXOIUMBIE JIONOJHUTEIIbHBIE

MOCTPOCHUS
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VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHble U MOAOOHBIE (UIYpHI, B TOM 4YHCIE B HPUPO/E,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIB30BaTh T'€COMCTPUYCCKUEC OTHOLICHUSA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBHIYUCIISITH T€OMETPUUYECKHE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl HU3ydeHHbIE (POPMYJIBl M METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJILHOTO Mapajuleienunesa, MUpaMHIbl, MPU3MBIL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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YMeHue ONICpUPOBATH NOHATUAMU: IPAMOYI'OJIbHAA CUCTEMaA KOOpPJAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPpA Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPaA IIO 6a3ncy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATh BGKTOpHHﬁ )51 KOOpI[PIH&THLIfI MCTO
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  pPaCIiO3HABATb

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEPbI  MATCMATHUYCCKUX

MaTeMaTU4EeCKOU HAyKH

OTKPBITUH

POCCHICKOM

nu

MHUPOBOM




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYMCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1o Panmonaneapie  umcna. OOBIKHOBEHHBIC W JICCSITHYHBIC JAPOOH, TIPOICHTHI,
' 0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYPaTbHOU CTETICHH
14 Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ paluoHalbHBIM MokazarenaeMm. CBoiicTBa
' CTCTICHH
L5 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(HMBI
JleictButenbHple  uynciaa. ApudMeTHYECKHE OTepaluu C JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BRIYUCIICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbie U JTOrapuMUIECKIe YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOrapuMUIECKIe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennasi (yHKUOMS C HATypaJbHBIM W IIeNBIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumid. CBoiicTBa  (yHKIMIH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyrna CII0KHBIX TPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOobIIero U HaUMEHBIIIETO 3HaueHUs (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



