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HHOACHUTEJIbBHASA 3AITMCKA

[IporpammMa 1O MaTeMaTWKe Ha YpPOBHE cpemHero oobmero o0pa3oBaHUs
pazpadorana Ha ocHoBe PI'OC COO c y4éToM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEABSIBIAEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaaULIU
poccuiickoro  oOpa3zoBanus. Peamu3anuss  nporpaMMbl 10O MaT€MAaTHKE
o0ecreunBaeT OBJIQJCHUE KIOYEBBIMA KOMIIETEHLIUSMHU, COCTABIIAIOIIMMUA OCHOBY
JUIA ~ CaMOpa3BUTHUA W HENPEpPBIBHOTO  00pa3oBaHUs,  LIEJIOCTHOCTb
OOLIEKYJIBTYpHOI0, JMYHOCTHOIO U TIO3HABATEJIBHOTO PA3BUTHUS JIMYHOCTH
oOydJaronuxcs.

B mporpamme mo maremMaTHKe y4TEHBI WJEU U I00KeHnsd KoHunenuun pa3BuTHA
MaTeMatudyeckoro obpaszoBanusi B Poccuiickoit ®enepanuu. B cooTBercTBHM C
Ha3BaHUEM KOHLEIMIMU, MAaTEMaTHYECKOE OOpa30BaHUE JIOJKHO, B YACTHOCTH,
MPEAOCTABIATh KaXJIOMy OOy4aroleMycss BO3MOYKHOCTh JOCTHKEHUSI YpPOBHS
MaTeMaTUYECKUX 3HaHUM, HEOOXOIMMOIO ISl AajdbHEHIIEeH YCNElHON XU3HU B
oOmectBe. MMeHHO Ha penieHWE 53TOM 3aJayd  HalelieHa Iporpamma 1o
MaTeMaTuke 0a30BOro ypOBHSI.

B snoxy umdpoBoit Tpanchopmaiuu Bcex chep YeIOBEUYECKOW AEATEIbHOCTU
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boi
MaTEMaTUYECKOM IOATOTOBKH. Y’K€ B IIKOJE MaTEMaTHKa CIIYXKUT OINOPHBIM
OpPEeIMETOM [UISl M3Y4YEHHUS CMEKHBIX JHUCLHMIUIMH, & B JKU3HU IIOCJE IIKOJIBI
peasibHON HEOOXOMMOCTBIO CTAHOBUTCSI HETIPEPBIBHOE 00pa30BaHKE, UTO TpeOyeT
MOJHOLIEHHOM 0a30B0il 00111€00pa30BaTEIbHON MOJArOTOBKM, B TOM YHCIE U
MaTeMaTH4ecKoil. OTo OO0YyCJIOBJIEHO TEM, YTO B HAIIM JHU pPacTéT YHUCIO
CIELMATbHOCTEN, CBA3aHHBIX C HEIIOCPEICTBEHHBIM IPUMEHEHUEM MATEMATUKU: U
B chepe DKOHOMHUKH, U B OMU3HECE, U B TEXHOJOTMYECKUX OOJACTSIX, U Jaxe B
ryMaHuTapHbix cdepax. Takum oOpa3zom, Kpyr oOydarouuxcs, AJig KOTOPBIX
MaTeMaThKa CTAHOBUTCS 3HAUYMMbBIM MPEAMETOM, CYIIECTBEHHO pPACIIUPSAETCA.
[IpakTrueckass MOJIE3HOCTh MAaTeMaTHUKUA OOYCIOBJIEHA TEM, YTO €€ MpPEeAMETOM
ABISIIOTCA  (DyHIAMEHTalbHbIE CTPYKTYpPhl HAIIETO MHpa: MPOCTPAHCTBEHHbIE
(GopMBI M KOJUYECTBEHHBIE OTHOILUEHUS OT MPOCTEUIINX, YCBAaMBAEMbIX B
HETMOCPEJICTBEHHOM ~ OIBITE, JO JOCTaTOYHO CJIOKHBIX, HEOOXOAMMBIX IS
Pa3BUTHUS HAYyYHBIX M TEXHOJIOTMYECKUX UACH. be3 KOHKPETHBIX MAaTEeMAaTHYECKUX
3HAHUM 3aTpyJHEHO NOHMMAaHWE NPHUHLMIIOB YCTPOWCTBA M HCIOJb30BaHUSA
COBPEMEHHOM TEXHMKH, BOCHPHUITHE W HUHTEpIpeTauus pa3HOoOOpa3HOM
COIMAJIbHON, DYKOHOMHYECKOW, MOJUTHYECKON wuHpopMammu, MmaiodddexkTuBHa
ITOBCEHEBHAS NPAKTUYECKasl JESITENBHOCTh. KaXa0My 4elI0BEKY B CBOEH JKH3HU
MIPUXOJUTCS BBITOJIHATH JOCTATOYHO CJIOKHBIE PACUETHI U COCTABJISTH HECIOKHBIE
QITOPUTMbI, HAXOAWTh HYXHbIE (OPMYJIbl U TNPUMEHSTb UX, BIAJETh
IIPAKTUYECKUMHU NPUEMAMU T€OMETPUYECKUX U3MEPEHUU U MOCTPOCHUN, YUTAThH
uH(pOpMaIIUIO, MPEACTABICHHYIO B BUAY TAaOJIUL, AUarpaMM M rpadukoB, KUTh B
YCJIOBHUSX HEONPENCIEHHOCTH U NOHUMATh BEPOATHOCTHBIM XAPAKTEP CIIyYaHbIX
COOBITHH.



OMHOBPEMEHHO C paciIupeHreM cdep MPUMEHEHHs] MAaTeMAaTHKH B COBPEMEHHOM
oOmiecTBe BCE Oojiee BaXKHBIM CTAHOBUTCS MATEMATHYECKUN CTHIIb MBIILUICHUS,
MIPOSIBJISTIONTUICS B OMpeeEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce nzydeHus
MaTeMaTUKH B apCeHAJI MMPUEMOB M METOJIOB MBIIIICHUS YEIOBEKA €CTECTBEHHBIM
o0pa3oM BKIIIOUAIOTCA HMHAYKLUS M JeAyKUHUs, 00O0OIIeHHe M KOHKpEeTH3alus,
aHAJIM3 W CHHTE3, KJIacCHU(UKAIUsI ¢ CUCTeMaTH3alus, aOCcTparmpoBaHUE U
aHaiorusi.  OOBEKTHI ~ MAaTeMAaTHMUYECKMX  YMO3aKJIIOYEHUH, TMpaBuja  UX
KOHCTPYMPOBAaHUS  PACKpPBIBAIOT  MEXaHWU3M  JIOTHYECKHX  TOCTPOCHUH,
CIIOCOOCTBYIOT BBIpabOTKE yMEHUS (DOpMYITHpPOBaTH, 0OOCHOBBIBATh U JJOKA3bIBAThH
CYXICHHs, TEM CaMbIM pa3BUBAIOT JIOTHYECKOE MBIIIUICHHE. MaTemaThke
NPUHAUICKUT BeAylias pojb B (POPMHPOBAHUM AJITOPUTMHUECKONH KOMITOHEHTHI
MBIIUICHAST ¥ BOCIHUTAHUM YMEHUH JEHCTBOBAaTh MO 3aJaHHBIM aJTOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATh HOBHIE. B mporiecce pemeHus
3a/1a4 — OCHOBHOW Y4eOHOI JAesTeTbHOCTH Ha YPOKaX MaTeMaTUKH — Pa3BUBAIOTCA
TBOpUYECKas ¥ MIPUKIIATHAS CTOPOHBI MBIIIICHUS.

OOyueHnue mMaTeMaTuke JaET BO3MOXHOCTb pPa3BHBATh y 00YyYarOUIUXCs TOYHYIO,
palMoHaNIbHYI0 W WHGOPMATHUBHYIO pedYb, YMEHHE OTOMpaTh HaumOoJee
MTOIXO/ISIIINE S3BIKOBBIC, CHMBOJIMYECKHE, TPAQUUECKUE CPEICTBA IS BRIPAKCHUS
CY)KJIEHUW W HATJISATHOTO UX MPEACTaBICHUS.

HeoOxoauMbIM KOMIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHUH
ABJISIETCST  OOIee 3HAKOMCTBO C METOJIaMU TO3HAHHS JICHUCTBUTEIBHOCTH,
IpE/CTaBlICHUE O TPEIMETe U METOJE MAaTEeMaTHUKH, €r0 OTIMYMS OT METOJOB
€CTECTBEHHbIX U TYMAaHHUTApHBIX HayK, 00 OCOOEHHOCTSIX TNPUMEHECHHUS
MaTEMaTUKH JJIs PEIICHHs] HAyYHBIX W TPUKIAAHBIX 3amad. Takum oOpasom,
MaTeMaTU4YecKoe 00pa3oBaHUME BHOCHUT CBOW BKJIaa B (GopMHpOBaHHUE OOIIEH
KyJbTYPHI YEJIOBEKA

N3ydyenne mMaTeMaTuKH CIOCOOCTBYET ICTETHYECKOMY BOCIUTAHHIO YEIIOBEKA,
MOHUMAHUIO KPACOTHI U U3SIIECTBA MATEMATHYECKUX PACCYKICHHM, BOCIIPUSATHIO
T€OMETPUYECKUX (POPM, YCBOCHHUIO UJEH CUMMETpUU. [IpUOpUTETHBIMU TETSIMU
oOyuenust matematuke B 10—11 knaccax Ha 6a30BOM ypOBHE SIBIISIFOTCS:
dbopMUpOBaHHE TEHTPATBHBIX MATEMAaTUYECKUX TMOHSATHUH (YMCIO, BEIWYWHA,
reoMeTpuyecKas dburypa, nepeMeHHasl, BEPOSITHOCTb, byHKIHUN),
o0eCreYnBarONIMX TPEEMCTBEHHOCTh W TEPCIEKTHBHOCTh MaTEeMAaTHYECKOTO
00pa3oBaHUs 00Y4aIOIINUXCS;

NoJBEJICHNE OOydYalolmuXcsi Ha JOCTYITHOM Ui HHUX YpPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTEMaTHUKA W OKPYKAIOIIET0 MHUpa, MOHWUMAaHUE MAaTEeMaTHKU Kak
gacTH 0OIIeH KyIbTyphl YEIOBEUECTBA,

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEW OOydJarommxcs,
MMO3HABATEIIbHON  aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH
MBIIICHUS, UHTEpeCca K U3YYCHUIO0 MaTeMaTUKH;

dbopmupoBaHre (PYHKIIMOHAIBHOW MAaTEMAaTHYECKOW T'PaMOTHOCTH: YMEHUSA
pacro3HaBaTh MaTEMAaTHYECKUE ACTIEKThl B PEATbHBIX KU3HEHHBIX CUTYaIMSIX H
MpU WU3YyYEHUU JAPYTUX YYEOHBIX TMPEIMETOB, MPOSIBICHUS 3aBUCHUMOCTEH W
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3aKOHOMEpHOCTEeH, (GOpMYJIHUpPOBaTh WX HA S3bIKE MaTEMaTHUKW M CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIHU, MPUMEHSITh OCBOCHHBIN MAaTeMaTUYECKUI ammapatr Jist
pelIeHus] MPaKTUKO-OPUEHTUPOBAHHBIX 33J]1a4, MHTEPIPETUPOBATH U OIICHUBATh
MOJTYy4YEHHBIEC PE3YJIbTATHI.

OcHOBHBIMU TUHHUAMH cozepkanns Mmatematuku B 1011 kiaccax sBisitoTcs:
«Yucna W BBIYMCICHUSA», «Anrebpay («AnreOpandyeckue  BBIPAKEHUSY,
«YpaBHEHMsT W  HepaBeHCTBa»), «Havama MaremMaTH4YecKoro aHalluzay,
«I'eometpus» («I'eomeTpuueckue Qurypsl u HuX CBOWMCTBa», «l3mepeHue
FCOMETPUYECKUX BEIUYUH»), «BeposiTHOCT, U CTaTUCTUKa». JlaHHBIE JTUHUU
pa3BUBAIOTCS TApaJUICNIbHO, KaXKJas B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBHUCHUMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKTE W B3aUMOJICHCTBUH.
Kpome »or1oro, ux oOBbeIUHSIET JIOTHYECKAs COCTABJAIONIAS, TPAJAUIIMOHHO
OpUCyIllash MaTeMaTUKE M TNPOHMU3BIBAIONIAS BCE MATEMATHYECKUE KYypChl U
conepxarenbuble JuHud. ChopmynupoBannoe B ®I'OC COO TtpeboBaHue
«BJAJICHUE METOJaMH JI0KA3aTeNbCTB, AJITOPUTMAMHU pEUICHUS 3a/Jad, YMEHHUE
dbopMynrpoBaTh OMpEEICHUSI, aKCHOMBI U T€OPEMbI, IPUMEHSTh UX, MPOBOJUTH
JIOKa3aTEIbHbIE PACCYKICHUS B XOAE PEUICHUS 3aJaud» OTHOCUTCA KO BCEM
y4eOHBIM KypcaMm, a JOpMHUPOBAHUE JJOTUUECKUX YMEHUHN paclpeensieTcs o BCeM
rojiaM 00y4eHusl Ha YPOBHE CPEJIHETO 00IIEeTr0 00pa30BaHusI.

B cootBercTBUN ¢ DI'OC COO MaremaTuKka sIBISETCS 00sA3aTEIbHBIM IIPEIMETOM
HA  JIAaHHOM  ypoBHE  oOpazoBaHusi.  l[Iporpammoii 1o  maTeMaTHKe
MpeaycMaTpUBACTCS U3yUeHUE yueOHOro mpeamera «MaremaTukay B paMKax TPEX
y4€OHBIX KypCOB:

«Anre0pa U Havajla MaTEMaTUYECKOTO aHanuzay, «l'eoMetpus», «BeposTHOCTh U
cratuctukay. @dopMupoBaHHE JIOTMUECKUX YMEHUN  OCYIIECTBISECTCS Ha
MPOTSKEHUU BCEX JIeT OOydeHHUsI Ha YPOBHE CpeAHero oOliero odopa3oBaHus, a
AJIEMEHTHI JIOTUKHU BKJIIOUAIOTCS B COJIEP)KaHUE BCEX HA3BAHHBIX BBINIC YYEOHBIX
KYPCOB.

OO61ee ynciio 4acoB, PeKOMEHIOBAHHBIX JJIsl U3y4eHUs1 MaTeMaTuku — 340 4acoB:
B 10 kiacce — 170 gacos (5 wacoB B HeAento), B 11 kinacce — 170 yacoB (5 yacoB B
HEJICITIO).



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBbI

IHO MATEMATUKE HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUA

N3yyeHne mMatreMaTUKA Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHMs HaIpPaBJIEHO
Ha JIOCTHIKEHHE OOYYAIONIMMHUCS JIMYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB OCBOEHHUS YUCOHOTO IIpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATHBI

B pe3ynbpTare nzydyeHus MaTeMaTUKH Ha YPOBHE CpeHEro o011ero o0pa3oBaHus y
obOyuarorierocs OyayT copMUPOBaHBI CJICIYIONINE JIUYHOCTHBIE PE3YIbTaThI:

1) rpakaIaHCKOr0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYArOMIerocs KaK aKTUBHOTO H
OTBETCTBEHHOTO  WJIEHAa  POCCHUHMCKOTO  0oOIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHI,
IpoLeayp TpaXKJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JAPYroe), YMEHHUe
B3aMMOJICWCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHUM C UX
GYyHKIUSAMHA U Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITATAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TpaxKJaHCKOM HWJICHTUYHOCTHU, YBAXKEHUS K
MPOIIJIOMY W HACTOSIIIEMY POCCHMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHICKUX MAaTEMATUKOB M POCCHUICKON MAaTEMATUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOTUAX, cdepax
HYKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUICKOr0 Hapoaa, chOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHWSI, 3THYECKOTO MOBEICHUS, CBA3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JOCTIKCHUH HAyKd U JACATCIBHOCTHIO YYEHOTO, OCO3HAHUE
JIUYHOTO BKJIaJ[a B MOCTPOCHUE YCTOMUYUBOTO Oy yIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAs OCTETUKY MaTeMaTHYCCKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3a7a4, pEUICHUH, pacCyAeHUH, BOCOPUUMYHUBOCTb
K MaTeMaTUYECKUM acTeKTaM pPa3Iu4HbIX BUIOB UCKYCCTBA;

5) ¢pu3NYECKOro BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHATh MAaTeMaTHUYECKHUE 3HAHUS B WHTEpecax
3I0POBOTO M Oe30ImacHoro obpasa >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (370pOBOE NUTaHHME, COAJTAaHCHPOBAHHBIA PEKUM 3aHATHH M OTIbIXA,
perynsipHas (uU3MYECKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATHUSIX CIIOPTUBHO-030POBUTENBHON JACATEIHHOCTHIO;

6) TPy 10BOT'0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYAOJI00Us, MHTEPEC K Pa3IUIHBIM
chepam npodeccroHaTbHOM NeITeTEHOCTH, CBI3aHHBIM C MAaTEMAaTUKOW U €€



IPUJIOKEHUSIMU, YMEHHUE COBEpPIATh OCO3HAHHBIM BBIOOP Oyayliei npodeccuu u
pean30BbIBaTh COOCTBEHHBIE >KM3HEHHbIE MJIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHHUIO M CaMOOOpPAa30BaHUIO HA MPOTSHKEHHH BCEH
KU3HU, TOTOBHOCTh K AKTHMBHOMY Y4YacTHIO B PEIICHUU MPAKTUYECKUX 3a]ad
MaTeMaTHYeCKON HanpaBICHHOCTH;

7) 3KOJIOTHYEeCKOT0 BOCIIUTAHUS

c(hOPMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, TIOHUMAHHE BIMSHUS COLUATBHO-
HKOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPHUPOJHON M COLMAIBHON Cpenpl,
OCO3HaHUE TJ00aNIbHOIO XapakTepa SKOJIOIMYECKHX NpoOJjieM, OpHEHTauus Ha
OPUMEHEHUE MAaTeMaTUYEeCKUX 3HAaHUM JUId peleHus 3aJad B obiactu
OKpYXXalollled cpeapl, IUIAHUPOBAaHHME IOCTYNKOB M OLIEHKM HX BO3MOYKHBIX
HOCIIEACTBUM [T OKPYXKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOTO MO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, MOHUMAHUE MAaTEeMAaTUYECKON HAyKU
Kak cepbl 4eI0BEUECKOM eATEIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUUMOCTH IS
pa3BUTUSl LIMBWIM3ALMK, OBJIAJCHUE S3bIKOM MaTEeMaTHUKH U MaTeMaTHYeCKOH
KyJIbTypOll Kak CpEeICTBOM IIO3HaHMS MHpA, TOTOBHOCTh OCYILECTBISThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENbHOCTh MHINBUYaJIbHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIBTATDI

B pesynbrare OCBOEHHS MpOrpaMMbl MO MaTeMaTUKE Ha YpPOBHE OCHOBHOI'O
oOmero oOpa3zoBanusa y oOyvarouierocs OyayT c(OpMHUpPOBAHBI METANPEIMETHBIE
PE3yIbTaThI, XapaKTePU3YIOIIHECS OBJIaJICHUEM YHUBEPCATHbHBIMU
MO3HABATEIbHBIMU  JCWCTBUSIMH,  YHUBEPCAJIBHBIMH  KOMMYHHUKATHBHBIMHU
JICUCTBUSIMHU U YHUBEPCATbHBIMU PETYISATUBHBIME JICHCTBUSMHU.

IMo3HaBaTe/ibHbIe YHUBEPCAJIbHBIE yUYeOHbIE 1eCTBUS

ba3oBble jiornueckue 1eMCTBUA:

BBISIBIISIT M XapaKTEPU30BaTh CYLIECTBEHHbIE MPHU3HAKKM MaTEeMAaTHYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TMOHATUSAMH, (OpMyIHpOBaThH
oTpe/eNieHus TIOHATHH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIINY,
OCHOBaHUS /11 0000IICHNS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOTO aHAIIN3A;
BOCTIPUHUMATh, (POPMYITHPOBATH U MIPEOOPA30BHIBATH CYXKACHHS: YTBEPAUTEIHHBIE
Y OTpHIIATEeNbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISIBJISITH MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHBOPEUYUS B
(akTax, AaHHBIX, HAOMIOJEHUSIX W YTBEPXKICHUSX, NpejiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW W NPOTUBOPEYU;

JenaTh BBIBOABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTUKH, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHUH; 10



IPOBOJUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUIM
(mpsiMbIe ¥ OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIINIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpaTh CIOCO0 perieHus] yueOHON 3a1ay (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelleHusi, BbIOMpaTh Haubosiee MOAXOAAIUMH C€ YYETOM CaMOCTOSITENIBHO
BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble uccieaoBarTeLCKHUeE AeCTBUSA .

MCIIONIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUM HMHCTPYMEHT I[O3HAHUS,
GopMynupoBaTh  BOMPOCH,  (PUKCHpYIOIIME  MPOTUBOpEUHe,  Mpodiemy,
YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THIOTE3Y, apryMEHTHUPOBATH
CBOIO IO3ULMUIO, MHEHHUE; I[POBOAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIHI
AKCIIEPUMEHT, UCCIIEJOBAHHE

[0 YCTAaHOBJICHUIO OCOOEHHOCTENW MaTEMaTHUECKOTro 00BEKTA, SIBJIICHUS, IIpOllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaAMH, SBJICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITeNIbHO  (popMyNIUpoBaTh OOOOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MPOBEACHHOTO  HAOMIONEHUS, HCCICNOBaHMSA,  OICHMBAaTh  JIOCTOBEPHOCTD
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOrHO3MPOBAaTh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe BBIABUTaTh
IPEIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH J€DUIUTHI HHPOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha BOIPOC
U JIISL peIeHus 3a0a4u;

BBIOMpaTh HMH(POPMAIMIO M3 HCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBaTh W HWHTEPIPETHPOBATH WHGOPMAIIMIO PA3TUYHBIX BHUAOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh HWH(GOPMAIMIO, TPEICTaBIsITh €€ B pasIUYHbIX (opmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OLICHMBATh HA/EKHOCTh MH(POPMAIMH [0 CaMOCTOSTEIBHO C(HOPMYIHMPOBAHHBIM
KpUTEpUsAM, CHOPMYIMPOBAHHBIM CAMOCTOATEIIHHO.

KommyHukaTHBHBIC YHUBEPCAJIbHBIC YUeOHbIe 1eCTBUA:
BOCTIPUHUMATH U (HOPMYJIUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSMHU H
HeIsIMA OOIIEHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M NMUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y PELICHUs 3aJauH,
KOMMEHTHPOBATh MOJTYYEHHbIN pe3ynbTar;

B XojAe OOCYXJeHHus 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOsieMbl, pelaeMoi 3ajaud, BBICKA3bIBaTh WJACH, HAllEJICHHbIE HAa TIOUCK
pEIIEHHUs, COIMOCTABISATh CBOM CYXJIEHHUS C CYXICHUAMHU IPYTUX YYaCTHHUKOB
auanora, oOHapyXUBaTh pa3jiMuMe M CXOJCTBO MO3MIMNA, B KOPPEKTHOU (opme
(GopMyITUpPOBATh Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

NPEICTABIATh PE3yNbTaThl pEIIeHHs 3a7aud, HKCIEPUMEHTa, WCCIICIOBAHMUS,
NPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (QopMaT BBICTYIUICHHS C Y4ETOM 3ajad
NpEe3eHTAlUN U 0COOCHHOCTEN ayTUTOPUH.



PeryasiTuBHbIE YHMBEpPCAJIbHbIE Y4eOHbIE IeHCTBHS
Camoopranusamnus:
COCTaBIISITh IUIAH, aJTOPUTM PEIICHHUS 3a/Jadyd, BBIOMpPATh CIOCO0 pEemeHUs ¢
Y4IETOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, SMOUMOHAIbHbIN HHTEJLIEKT:
BJaJICTh HABBIKAMH ITO3HABATEIHHOW pPEQIIEKCHH KaK OCO3HAHHUSI COBEPIIIACMBIX
JICHUCTBUI M MBICTUTEIBHBIX IMPOILIECCOB, WX PE3YJIbTATOB, BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U pe3yiibTaTa PEIICHUS MaTeMaTHIECKOM
3a7a4u;
MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TPU PEIICHUU 33]adH,
BHOCUTH KOPPEKTHUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TAHHBIX,
HaWJEHHBIX OMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHEC pe3yJbTaTa IEIW M YCIOBUSIM, OOBSCHITH NMPUIHHBI
JTOCTIDKCHUS WUITH HEIOCTHKCHUS PE3YIbTaTOB ACSITEIBHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHOMY OTIBITY.
CoBMecTHAas1 1€ATEJIbHOCTD:
MMOHUMAaTh W UCIOJIb30BaTh NPEHMYIIECTBA KOMAHIHONW W WHAWNBUAYATHLHOMN
paboThl TpU penieHuH Y4YeOHBIX 3ajlay, MPUHUMATh I1eJIb COBMECTHOM
JeSTEIbHOCTH, IJIAHUPOBATh OpPraHU3allUI0 COBMECTHOW paboThl, pachpeneisTh
BUJBI pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC M PE3yNbTar padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOMIEH;
y4acTBOBATh B IPYIIOBLIX (hopMax paboThl (00CYkKIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbl» ¥ WHBIE), BBINOJHATH CBOK YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JIPYTUMH UIEHAMH KOMAaH[IbI, OIICHUBATH
KadeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHAM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMH B3aUMOJICHCTBUSI.
MNPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHBIC PE3yNbTaThl OCBOCHMSI MPOTPAMMBI IO MaTeMaTHKE Ha 0a30BOM
YpOBHE Ha ypOBHE CPEIHErO OOINero oO0pa3oBaHWs MPEACTABICHBI 1O TOJaM
oOy4eHHs B paMKaX OTACIIBHBIX YU4EOHBIX KYPCOB B COOTBETCTBYIOIIUX pa3ieiiax
MIPOTPaMMBI 110 MaTEMaTHKE.



HHOACHUTEJIBHASA 3AITMCKA

PabGouass mporpamma  yueOHOro Kypca «AJrebpa W  Hayaja
MaTeMAaTH4eCKOro aHajJu3a» 0a30BOro ypoBHA s oOywatromuxcs 10 —11
KJaccoB  pa3zpabotaHa Ha  ocHOBe  DenepallbHOTO  roCyJapCTBEHHOTO
o0pa30BaTeNpHOrO CTaHAapTa CpeaHero oOmero o0pa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHUW, MPEABSABISAEMBIX K MaTEMaTUYECKOMY
00pa3oBaHMIO, U TPAAUIMI POCCUICKOro oOpa3oBaHMs. Peanuzanus mporpammsl
o0ecneunBaeT OBJIAJCHUE KIIOYEBBIMU KOMIIETEHIIUAMHU, COCTABIISIIOIIMMHA OCHOBY
JUIS  CaMOpa3BUTHA U HENPEpbIBHOIO  O0pa3oBaHUA,  LEJIOCTHOCTh
OOLIEKYJIbTYpHOr0, JMYHOCTHOIO U TIO3HABATEJIBHOTO PAa3BUTHUA JIMYHOCTH
00yJaromuxcsl.

HEJIU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadana MaTEeMaTHYECKOTO aHAIM3a» SIBISICTCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMe€ CTapiled MIKOJbl, IMOCKOJbKY, C OJHOMU
CTOPOHBI, OH OOECIeUYNBACT HMHCTPYMEHTAIBHYIO 0a3y /Id H3yYCeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPyroil CTOPOHBI, (POPMHUPYET JIOTHIECKOE H
a0CTpaKTHOE MBIIUICHUE YYalllUXCS Ha YpOBHE, HEOOXOAMMOM IS OCBOCHHUS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHUSI, WCTOPUM, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBJaJCBAlOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOMN
HayKH, KOTopas GopMyIupyeT CBOM JOCTHKCHHS B MAaTEMaTHIECKOU (opMe.

Kypc anrebpsl 1 Hayam MaTeMaTHYECKOTO aHAJIM3a 3aKJIAbIBAET OCHOBY IS
YCHENIHOTO OBJAJACHHUS 3aKOHAaMU (U3WKWA, XUMHH, OWOJOTHH, TOHMMAaHHS
OCHOBHBIX TCHJICHIIMA OSKOHOMHUKH ¥ OOIIECTBEHHOW IKW3HM, ITO3BOJISET
OPHEHTHUPOBATLCS B COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIOJIh30BaTh WX B MOBCEAHEBHOM >XU3HU. B TOXXe BpeMsi oBlajcHUE
aOCTpaKTHBIMA W JIOTUYECKH CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT yMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HWCTHHHOCTH
YTBEP)KJICHHSI, UCTIOJIL30BaTh 0000IICHNE M KOHKPETHU3AINI0, a0CTparupoBaHue u
aHajoruto, GopMHUpPYyeT KPEaTUBHOE U KPUTHUECKOE MbINIIeHue. B xone nzyueHus
anreOppl W HaYaJl MAaTeMAaTHYeCKOTO aHajiu3a B CTapiield MIKOJE YydJarluecs
MOJIYYalOT HOBBIM OMBIT PEIICHUS NPHKIAJAHBIX 337ad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENICH PCaIbHBIX CHUTYallud W WHTEPIpPETAINH
MOJIYYCHHBIX  PEUICHWH, 3HAKOMATCS C  TpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH B TIPUPOJEC, HAyKe H B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKHUMH OTKPBITUSIMU U UX aBTOPAMHU.

Kypc obGmamaeT 3HaUMTENHbHBIM BOCIUTATEIBHBIM TMOTEHITUAIOM, KOTOPBIN
peanu3yeTcss Kak 4epe3 ydeOHbI Marepuai, CroCOOCTBYIOMUN (HOPMHUPOBAHUIO



HAayYHOTO MHPOBO33pEHUS, TaK U uepe3 CHeUupuKy ydyeOHOW IesATeNbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOJOJDKUTEIBHON
KOHLIEHTPalMy BHUMAaHHS U OTBETCTBEHHOCTH 3 MOJTYYEHHBIN pe3yibTart.

B ocnoBe wmetoauku oOydeHus anreOpe M HayalaM MaTeMaTH4YeCKOTO
aHaJIM3a JCKUT ACSITEIbHOCTHBIN MPUHIUI 00YUIEeHHUS.

Crpykrypa Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a» BKJIIOYAET
CIIEYIOIME COACPKATEINBHO-METOANYECKUE JHHUM: «Hucna ¥ BBIYMCICHUD,
«DyHKiMu U rpaguku», «YpaBHEHHUS M HepaBeHCTBa», «Hauama
MaTeMaTU4YEeCKOro aHanmsza», «MHoxkecTBa U JOTWKa». Bce OCHOBHBbIE
COZIEP/KATEIIBHO-METOAUYECKUE JIMHUA W3Yy4arOTCsl Ha MPOTSHKEHUHM JBYX JIET
oOyudeHusl B cTapllel LIKOJE, ECTECTBEHHO JOMOJHSS APYT ApPYyra U MOCTENEHHO
HAChIIasACh HOBBIMM TeMaMu W  pasjenamu. JlaHHBIA Kypc  SBIISIETCS
MHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSAET B ceO€ COAEpXKAHUE HECKOIbKUX
MaTEeMaTUYECKUX TUCUUILUIMH: anredpa, TPUrOHOMETPHUS, MaTEMaTUYECKUI aHalu3,
Teopusi MHOXKeCcTB U Jp. Ilo mepe Toro kak yuvamiuecs oBJaaeBaroT BcE Ooiee
[IUPOKUM MATEMATUYECKUM alIapaToM, Y HUX MOCIEA0BaTENbHO (GOPMUpPYETCS U
COBEPILIECHCTBYETCS yYMEHUE CTPOUTHh MAaTEMAaTHUYECKYI0 MOJENb PpPEaJbHOU
CUTYyallMM, TNPUMEHSATHh 3HAHMs, MOJy4YeHHbIE B Kypce «AnreOpa W Hayana
MaTE€MaTUYECKOr0 aHAIN3a», IS PEIICHHUS] CAMOCTOSITENIbHO CPOPMYIHMPOBAHHON
MaTEMaTUYECKOH 3aJ1a4uM, a 3aTEM UHTEPIIPETUPOBATH MOJYyUYEHHBIN PE3yJIbTaT.

CopepxarenpHO-MeTOAUYECKasl JIMHKUS «Hucna W BBIYMCICHUS» 3aBEpLIACT
(opMupOBaHHE HABBIKOB UCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo B OCHOBHOM Mmikosie. B crapmieil mikojie oco0oe BHUMAHHUE YACNSIETCS
(OpMHPOBAHUIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIUX B ceOd
UCIIOJIb30BAaHUE PA3JIMYHBIX (OPM 3alKMCH JEHCTBUTEIBHOIO 4YHUCIA, YMEHUE
pPAalMOHAIBHO BBIIOJHATh JEHCTBHUS C HHUMM, J€JaTh IPUKUAKY, OLICHHBATh
pe3ynbraT. OOyyarouigecs: MOJIy4alOT HAaBBIKM MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JIEUCTBUUA C 4YHUCIaMHU, 3allMCaHHBIMM B CTaHAapTHOU ¢opwme,
MCIIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEANIM3YETCS Ha NPOTSIKEHUU BCETO
oOyueHuss B CTapuiedl IIKoJe, MOCKOJbKY B KaXXIOM pasfiese MporpaMMbl
MPEeIyCMOTPEHO pPEUIeHHE COOTBETCTBYIOMIMX 3aaady. OOyuaroluecs: OBJaJeBalOT
pa3IMYHBIMM METOJIaMHU PEILIEHUS IEJIbIX, PaldOHAIbHBIX, HUPPAIMOHATIBHBIX,
MOKA3aTeNIbHbIX, JIOTapU(PMUUYECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPaBEHCTB U UX cucTeM. [loyueHHble yMEHNS UCIOIb3YIOTCS IIPU HCCIEI0BAaHUI
(YHKIMI C MOMOUIbIO MPOU3BOJHOM, pEHICHUH NPUKIAAHBIX 3a7ad M 3a7ad Ha
HaXOXXJEHUE HauOONBIIMX M HAUMEHbIIMX 3HaueHud Gynkuuu. JlanHas
colepkaTelbHasl JIMHUS BKJIIOYaeT B ce0s Takke (OPMUPOBAHHE YMEHHIA
BBINIOJIHATHh pacy€Thl 1Mo (opmysaM, mpeoOpa3oBaHUs IIENbIX, PALUOHAIBHBIX,
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UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAaKKE BBIPAKECHUM,
colepxkalmx creneHu u Jjorapudmel. biaromaps u3zydeHUro anreOpandecKkoro
Marepuana MPOUCXOAWT  JajbHEHIIEe  pa3BUTHE  AJTOPUTMUYECKOIO U
a0CTpaKTHOTO MBINIUICHUS y4YamuXxcsi, (OPMUPYIOTCS HABBIKH JIECTyKTHBHBIX
paccykJieHudd, paboTbl C  CHMBOJIbHBIMU  (opMamH,  MpeACTaBICHUS
3aKOHOMEpPHOCTEH U 3aBHCHUMOCTE B BUJE PAaBEHCTB W HEpPaBEHCTB. AnrebOpa
npemiaracT A3(GGEKTUBHBIE HWHCTPYMEHTHI JJI PEIICHUS TPAKTUYCCKAX U
€CTECTBEHHO-HAYYHBIX 33]1a4, HarJISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JHHUS «DyHKIMU H Tpa@UKU» TECHO
MEPEIUIETAETCS C APYTHUMH JIMHUSAMHU Kypca, IOCKOJIbKY B KAKOM-TO CMBbICIIE 3a/1a€T
[IOCJIEIOBATEIBHOCTD U3Yy4YEeHUS MaTepuana. N3yuenune CTENIEHHO,
MOKa3aTeNIbHOM, JorapupMUIECKON U TPUTOHOMETPUUECKUX (PYHKITUHN, UX CBONCTB
U rpaduKoB, HUCIONb30BaHNE (QYHKUMN Ui PEIICHMS 337ad U3 JPYruX y4eOHBIX
MIPEAMETOB M PEAJIbHOM JKU3HU TECHO CBS3aHO KAK C MATEMAaTUYECKUM AHAIU30M,
TaKk U C pElICHUEM YpaBHEHHM M HepaBeHCTB. llpu sTomM Oo0jbIIOe BHHUMaHUE
ynensercs GOpMUPOBAHUIO YMEHHS BBIpakaTh (OpMyJIaMH 3aBUCHUMOCTH MEXKITY
pPa3IMYHBIMK BEJIMYMHAMHU, HUCCJIENOBATH TMOJy4YEHHbIE (QYHKIUU, CTPOUTH UX
rpaduku. MaTtepuan 3Tol CoAepKaTEIbHON JIMHUK HAllEJIEeH Ha pa3BUTHE YMEHUMN
M HaBBIKOB, TO3BOJSIIONIMX BBIPAXXaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMU B
paznuyHOi (opme: aHATUTUYECKOH, rpaduueckoil U cioBecHod. Ero msydenue
CHOCOOCTBYET Ppa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIIMH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopepxxarenpHast JuHus «Havana maTeMaTHYeCKOTO aHallM3a» MO3BOJISIET
CYILLIECTBEHHO PACIIMPUTH KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 3a/ad,
JOCTYIHBIX 00YYarolUMCsl, Y KOTOPBIX MOSBIISIETCS BO3MOXHOCTh MCCIIEIOBATh U
cTpouTh rpaduku QYHKIUNA, OMPENeNsATh UX HauOOJbIIME U HAWUMEHBIIHE
3HAUEHUS, BBIYUCIATH TUIOMAANM GUTYp U 00BEMBI TEN, HaXOAUTh CKOPOCTU U
yCcKOpeHusi mporeccoB. JlaHHas coaepKaTeiabHash JIMHUA OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUS MaTEMaTUYECKUX MOJENEeH pealbHbIX CUTYyaluH,
HAXO0XJICHUSl HAWIYYIIETO PELICHUS B MPUKIAAHBIX, B TOM YHUCIE COLUAIBHO-
SKOHOMMYECKHUX, 3a/layaxX. 3HAKOMCTBO C OCHOBAaMHM MAaTE€MAaTHYECKOIO aHaIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIbHO-IOTUYECKOTO M KPEATUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUN pacrno3HaBaThb IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHMKE M HcKyccTBe. OOydaronigecss Yy3HAIOT O
BBIJJAIOIINXCS pe3yJIbTaTaX, IOJIYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU Kak
HayKH, U UX aBTOpaX.

ConepxaTenpbHO-MeToANYeCKast JIMHUS «MHOXKECTBa U JOTUKa» B OCHOBHOM
MOCBAILEHA  JJIEMEHTAM  TEOPUUM  MHOXKECTB. [€OpPETMKO-MHOKECTBEHHBIE
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IPEICTaBICHNS POHU3BIBAIOT BECh KYpPC LIKOJIBHONM MAaT€MAaTUKHU U MpeJlararoT
HauboJsiee YHUBEPCAIbHBIN A3bIK, OObEIUHSAIOIMI BCE Pa3/ieibl MATEMAaTUKU U €€
MPUWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATHYECKHE AMCLMIUIMHBI B €IMHOE
nenoe. [loaToMy BaXHO J1aTh BO3MOYKHOCTh IWIKOJBHUKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBI fA3BIK COBPEMEHHOM MAaTEMaTHUKU M MCIONb30BaThb €ro s
BBIPAXKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa m Hayaina MaTEMaTUYECKOIO aHAIM3a» MPUCYTCTBYIOT
TaK)kK€ OCHOBBl ~MAaT€MAaTHYECKOTO0  MOJEIUPOBAHHSA, KOTOPbIE IPHU3BAHbI
chopMUPOBATh HABBIKH MOCTPOEHUSI MOJIETICH PeabHBIX CUTYallUl, UCCIeIOBAHUS
ATUX MOJEJNENW C MOMOIIBI0 ammapara aareOpbl ¥ MaTeMaTHYECKOro aHalu3a U
MHTEPIIPETALNN MOJTYYEHHBIX PE3yJbTaTOB. Takue 3a7aHus BIUIETEHBI B KaXAbIH
U3 pa3JieoB MPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIOJIb3YETCs
JUISl pellieHus] PUKIIAIHBIX 3a1a4. [Ipu penieHnn peanbHbIX MPaKTUYECKUX 3a/1a4
yJaliyecsl pa3BHBAOT HaOJIIOAATENbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCHOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3HPOBATh
npobsieMy. [lesTenbHOCT O (POPMHUPOBAHUIO HABBIKOB PELICHUS NPUKIIATHBIX
3aJla4 OpraHu3yeTcs B IPOLECCE M3Y4YEHMs BCEX TeM Kypca «AureOpa M Havana
MaTeMaTUYECKOrO aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuyeOHOM muiaHe Ha HW3ydYeHUE Kypca aiareOpbl M Hadyal MaTeMaTHYECKOTo
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
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COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BIYUCICHUS
PannonanbsHbie uncna. OOBIKHOBEHHBIE M JIECSITHYHBIE OPOOH, MPOLEHTHI,
OCCKOHEYHbIE  TepuogudecKkue  ApoOou.  Apudmernueckue  omepanud  C
palMoOHAIbHBIMU YHCTIAMU, PE0OPA30BAHMS YUCIOBBIX BbhIpakeHul. [Ipumenenue
Apo0eil 1 MPOLEHTOB AJisl pelIeHHs MPUKIAIHBIX 33]a4 U3 Pa3IUYHbIX OTpacieit
3HAHUU U PEaJIbHOM KU3HMU.
JevictBuTenpHple  yucna. PanuoHanpHble W MppalMOHAIBHBIE  YHUCIA.
ApudmeTnueckue onepanuu ¢ IeHCTBUTEIbHBIMU unciaamu. [IpubmmkeHubie
BBIYUCJIEHUS, IPABUIIA OKPYIJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUMN.
Crenenp ¢ wnenbiM  mnokazateneM. CrangaptHas — ¢opma  3amnucu
JeUCTBUTENLHOTO  yucia. VMcnonb3oBanue monaxonsmied  ¢Gopmbl  3amucu
JNEUCTBUTEIBHBIX YHMCEN JUI PEIICHUS IMPAKTUYECKUX 3a0a4 U IPEICTABICHUS
JAHHbIX.
ApupMeTnyeckuii ~ KOpeHb  HaTypainbHOW  creneHu.  JleiictBus ¢
apu(pMeTHYECKUMU KOPHAMHU HAaTYpaJIbHOMN CTETICHHU.
CuHyc, KOCHHYC U TaHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC,
ApPKTaHI'€HC YMCIIOBOIO apryMEHTA.
YpaBHeHUS U HEPABECHCTBA
ToxaecTBa U TOKIECTBEHHbIE PEOOPa30BaAHUSL.
[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.
VYpaBHEeHHE, KOpEHb ypaBHEHUs. HepaBeHCTBO, pelIeHWEe HEPaBEHCTBA.
Meton UHTEPBAJIOB.
Pemenue nenbix u 1poOHO-palliOHaIbHBIX YPABHEHUI U HEPABEHCTB.
Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.
Pelienne TpUroHOMETpUUECKUX YPABHEHUM.
[IpruMeHeHne ypaBHEHN U HEPABEHCTB K PELIEHUIO MATEMATUYECKUX 3aa4
Y 33J1a4 U3 Pa3IMIHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.
DYyHKIUH U TPaPUKHU
Oyukiuysa, crnocoObl 3amganHus ¢GyHkuuu. [paduk  dyskuum. BzaumHO
oOpaTHbIe (PYHKITUH.
OO6nacTh omnpenenaeHus 1 MHOKECTBO 3HadeHU QyHkuuu. Hymu Qynkuumu.
[IpomexxyTkH 3HaKOMOCTOSTHCTBA. UETHBIEC U HEUETHBIE (DYHKIIUH.
CrenenHast yHKIMSI C HATYPAJIBbHBIM U 1IeJBIM MTOKa3zatenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpHS N-Oi CTEIEHHU.
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TpuronomeTpuyeckas OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(YHKUIMNA YUCIOBOTO apryMEHTA.

Hauvana maTremMaTnueckoro aHajaimn3a

ITocnenoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEIOBATEIILHOCTEM.
MOHOTOHHBIE TTOCJIEIOBATEIHLHOCTH.

Apudmernueckas U TeoMeTpuIecKas nmporpeccur. beckoHeuHo yObIBaroIast
reomeTpudeckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIICH reOMETpUUYECKOM
nporpeccur. Dopmysa CIOXKHBIX MPOLEHTOB. Mcnonb3oBaHWe MPOTPEcCUM s
pElIeHMs pealbHbIX 3a/1a4 MPUKJIAJAHOIO XapaKTepa.

MHoskecTBa U JIOTUKA

MHoXxecTBO, omnepanuu HajJ MHOKecTBaMu. Juarpammbl Jiinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara [jis ONHUCAHUsl pPeallbHbIX
IIPOLIECCOB U SIBJIICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIEACTBUE, 10KA3aTEIBCTBO.

11 KJIACC

Yucaa v BbIYUCICHUSA

Harypasnbnsbie u nensie yucia. [Ipu3sHaky 1eTMMOCTH LENbIX YUCE.

Crenens ¢ palmoHaIbHBIM NTOKa3aTenaeM. CBOICTBA CTENIEHMU.

Jlorapudm uncna. JleciTuuHble U HATypaibHbIE Jorapudmebl.

YpaBHeHUS U HEPABECHCTBA

[TpeoOpazoBaHue BeIpaKEHUH, COIEPKAIINX JIOTAPUPMBI.

[IpeoOpa3oBaHre BBIPAKEHUN, COAEPXKAIIUX CTEMEHH C palloOHATbHBIM
ITOKA3aTENEM.

[Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToka3zaTenpHbIe YpaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckrie ypaBHEHHs 1 HEPaBEHCTBA.

CucTteMbl JTUHEHHBIX ypaBHEHU. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIbIO
CHUCTEMBI JIMHEWHBIX YPABHECHUM.

CucTeMbl 1 COBOKYITHOCTH PallUOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKNX 3a7a4 W 3a7a4 W3 Pa3IMYHbIX OOJacTel HAyKH W peajbHOU
KU3ZHU.

DyHKIUH U TPaPUKHU

Oyukrus.  [lepuognueckne  Qynkmuu. [IpoMexxyTku  MOHOTOHHOCTH
¢yHku. MakcumMyMbl U MUHUMYMBI (yHKIuU. Haubonbliee n HauMeHbliee
3HauYeHHUE (PYHKIIMU Ha MPOMEKYTKE.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKH.
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[ToxazarenbHast U norapudmuueckas GyHKIUU, UX CBOICTBA U IPpaUKH.

Hcnonp3oBanue rpaduKkoB (PYHKIMA 17 pEelICHUS] YPAaBHEHUN W JIMHEMHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUNA JUIsI UCCICIOBAHUS TIPOIECCOB U
3aBUCUMOCTEM, KOTOPBIE BO3HHMKAIOT IMPU PELICHUU 3a1ad U3 APYruX y4eOHBIX
IPEIMETOB U PEANIBHON KU3HH.

Hayana maremMaTH4ecKoro aHajmsa

HenpepriBabie pyHKIIMN. MeTOT HUHTEPBAJIOB /ISl PEILICHUS! HEPABEHCTB.

[MIpousBognass  ¢ynkuuu. ['eomerpuyeckuit ©  (QU3MYECKUIl  CMBICT
IIPOM3BOTHOM.

[IpousBogubie  daeMeHTAapHBIX  GyHKIUHA.  DOpMyJIbl  HaXOXKICHHS
MIPOU3BOJAHON CYMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIHUK.

[IpuMeHeHne nMpou3BOJHON K MCCIEAOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne HauOOoIbIIero ¥ HAaMMEHbIIET0 3HAaYeHHsI PYHKIUU Ha
OTpE3KE.

IIppuMeHeHne NTPOU3BOJHOM I HAXOXKIACHUS HAWIYYIIETO pEIICHUSA B
NMPUKIAIHBIX 3aJadax, JUId OIpPEAENeHUsT CKOPOCTH IIPOLECCa, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.

[TepBooOpa3zHas. Tabmuia nepBooOpas3HbIX.

Wurerpan, ero reoMeTpuueckuii u ¢u3nueckuii cmbicia. Boluucienue
uHTerpana no popmyne Hetorona—JleliOnuna.
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IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpeamera «MaTemaTuka» JODKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHusl CAEAYIOMNUX TUYHOCTHBIX,
METaNpPeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpPaMMbl y4yeOHOro MpeaMera
«MaremaTuka» XapakTepu3yrTCH:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKAAHCKOMN MO3ULIUUA O0YUYaIOIIETOCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCUMCKOrOo OOIIECTBa, MPEJACTABICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TpaXAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aUMOJICMCTBOBAaTh C COLUHUAIBHBIMA WHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMY 1 HA3HAYCHUEM.

[TatproTHYeCcKOE€ BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaXKTAHCKOW UAECHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH, ICHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMAaTHYECKOW LIKOJIBL,
K HCIOJb30BAHUIO ATHX JOCTIKEHUU B JIPYTUX HayKaxX, TEXHOJOTHSX, chepax
SKOHOMMKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUSI:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO TOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUW HAYKHU U JAEATEIbHOCTHIO
YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO.

DCTeTUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYasi 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, pacCyXICHUN;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

PU3UIECKOE BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TPUMEHSITh MAaTeMAaTHUYECKHE 3HAHUS B
WHTEpecax 3/I0pOBOTO M O€30MacHOTO 00pa3a KU3HHU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHU U

OT/bIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATUAX CIIOPTUBHO-030POBUTEIBHOM
JESATEIbHOCTBIO.

TpynoBoe BoClIMTaHUE:
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TOTOBHOCTBIO K TPY/AY, OCO3HAHHEM IIEHHOCTH TPYIOJIFOOUS; UHTEPECOM K
pa3nmuuyHbM  chepaM  TPOPECCHOHATBHONW  JEATCIBLHOCTH, CBS3aHHBIM  C
MaTEeMaTHKOW M € TPHIOKCHUSIMH, YMCHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccun © peann30BbIBATH COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO ¥ CHOCOOHOCTBIO K MATEeMaTHYeCKOMY OOpa3oBaHHIO U
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCCH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTHUSCKUX 3a7ad MaTeMaTHIECKON HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCITUTAHHUE:

C()OPMHPOBAHHOCTBIO 3KOJOTHMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIIASHUS
COLMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON W COLMATBHOM
Cpedpl, OCO3HAHMEM TIJIOOAJTBHOTO XapakTepa HKOJOTUYECKHX  IMPOOIieM;
OpHECHTAIMCH Ha NMPUMEHCHHE MAaTeMaTHYCCKMX 3HAHUU JJIS PEIICHHS 33]a4 B
o0JacTH OKpY)KaloIIed Cpeapl, TUIAHUPOBAHUS TIOCTYIIKOB W OIEHKH UX
BO3MOJKHBIX TTOCIIEACTBHMA JUISI OKPYKAIOICH CpeIbl.

[{leHHOCTH HAYYIHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAykh ¥  OOMICCTBEHHOW MPaKTUKH, IMOHUMaHHEM
MaTEeMaTHYEeCKOH HAyKH Kak cQepbl YeOBCUYECCKOW ICATCIIBHOCTH, JTAIlloB €¢
pPa3BUTHSA W 3HAYMMOCTH JUJISI Pa3BUTHS [MBWIM3AINW, OBJIAJICHUCM SI3bIKOM
MaTEeMaTHKH W MaTeMaTHYECKON KyJIbTypOdl Kak CpEJICTBOM IIO3HAHUS MHPa;
TOTOBHOCTBIO OCYIIECTBJIATh MPOSKTHYIO M HCCIICIOBATEIBCKYIO JCSATCIBHOCTD
WHIMBHUIYQJIEHO W B TPYIITIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3ybTaThl OCBOSHUS MPOTpaMMbl y4eOHOTO TpenMeTa
«MaremaTuka» XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  no3nasamenwvuvlie  Oeticmeusi,  0Oecnevu8arom
Gopmuposanue 0A3068bIX KOSHUMUBHLIX NPOYECco8 odyuarowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKPYdICaowe2o  Mupa;  HpuMeHeHue  J102UHeCKUXx,
UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

bazoBbie 1OrnUeCcKue NENCTBUA:

e BBIABIISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEeMAaTHIYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHWH MEXIy MOHATHAMHU; (OPMYIHPOBATH
OTpENCICHNUS  TOHSATHUH; YCTaHABIHMBATh CYIIICCTBEHHBIH  IPU3HAK
Kiaccu(ukanyyu, OCHOBAaHWS [JIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;
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BOCIIPUHUMATh, (OPMYJIUPOBATb U  IPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTENIbHbIE W OTPULIATEIbHBIC, €IUHUYHBIE, YAaCTHbIE U O0OILUE;
YCIIOBHBIE;

BBISIBIIAITH ~ MAaTeMaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAONIOACHUAX M YTBEPKICHUSX;
npemjlaraTb  KpPUTEPUM  JUIsL  BBIABICHUS ~ 3aKOHOMEPDHOCTEH U
MIPOTUBOPEUMH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEIEHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpSAMBIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIHIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CNOCcO0 pemeHuss y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEUICHMs, BbIOMpaTh HamOoJee MNOAXOMAIMN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

BbasoBrle uccienoBaTeIbCKUe EUCTBUS:

WCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEILCKUN HHCTPYMEHT TO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HUCKOMOE€ W  JaHHOe, (OpPMUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIEHO CTUTAaHWPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro
o0BeKTa, SIBJICHHS, TIPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJIBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIO/IEHUS, WCCIEIOBAaHUs, OIICHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXXKHOE DPAa3BUTHUE IIPOIlECCa, a TAKXKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmaruei:

BBISIBIIATH JepumuTel nHPOpPMAIMU, JAHHBIX, HEOOXOJUMBIX JIJII OTBETa
Ha BOIIPOC W IS PEIICHUS 3a]1a9H;

BBHIOMpAaTh  WHGOPMAIMI0O W3  UCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAIM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CTPYKTYPHPOBAaTh HHPOPMAIIHIO, MPEJACTABIATE €€ B pa3IMIHBIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;
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2)

OLICHUBATh HaJEXKHOCTD uHpopMauu o CaMOCTOSITEIILHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Yuusepcanvuvie  KoMMynukamueHuwle  Oelicmsus,  obecneuusaom

CHOPMUPOBAHHOCIb COYUATILHBIX HABBIKOE 00YUAIOUUXCAL.
OO01ieHue:

BOCIPUHUMATh M  (OPMYJIHpPOBaTh CYXKJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX W NUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOJTYYEHHbIN pPe3ybTarT;

B X0J1¢ 00CYKJI€HUS 3a[]aBaTh BOIPOCHI 10 CYLIECTBY 00CYK/1aeMOIl TEMBI,
po0JIeMbl, pelIaeMoM 3a/1auM, BbICKa3bIBaTh U/IE€H, HALIEJICHHbBIE HA TOUCK
pEelIeHus; COMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYrUX
YYaCTHHKOB JUanora, oOHapy»KMBaTh Pa3IMuMe U CXOJACTBO IMO3UIIMI; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
NPEACTAaBIATh  PE3yJbTaThl  pElIeHUus  3aJadd,  SKCIEPUMEHTAa,
UCCJEIOBAHMSI,  IPOEKTa;  CAMOCTOSTENbHO  BbIOMparh  (opmat
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3EHTAUU U OCOOEHHOCTEN ay TUTOPUH.

CoTpyIHUYECTBO:

3)

NOHMMAaTh W  HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM |
WHIMBHUIYAIbHON paOOTHI IPU PEIICHNN yUeOHBIX 3a]a4; MPUHUMATH e
COBMECTHOI JEATENIbHOCTH, IUIAHUPOBATh OPraHU3AlMI0 COBMECTHOM
paboThI, pacpeensaTh BUIbI pabOT, JOTOBAPUBATHCSA, 00CYX AaTh MIPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX opMax padboThl (00CyxkAeHUS, 0OMEH MHEHUH,
«MO3TOBbIE WITYPMBD» U HWHBIE); BBINOJHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JIPYTUMH WIEHAMH KOMAaH/bI;
OILICHWBATh KAa4e€CTBO CBOEro BKJaaa B OOLIMI MPOAYKT MO KPHUTEPHUSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanouvie  pecynamuenvie Oeticmeus, obecneuusarom

G opmuposarue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanusi:

COCTaBJISITh IJIaH, AJITOPUTM PEILLIEHUS 3a/1aui, BEIOUpaTh CIOCOO pELIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEU, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb:

BIAJCTh HABBIKAMH TIO3HABATENLHON pe(deKCMM Kak OCO3HAHUS
COBEPIIIAEMBIX JCHMCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCOOAMH  CaMOIPOBEPKH, CAMOKOHTpPOJS Ipolecca u
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;
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e TMPEABUAECTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh IPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWMJICHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pe3yibTaTa IEId W YCIOBUAM, OOBICHSTH
NPUYUHBI JOCTHXKECHUS WM HEJOCTHKEHHUS PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIIBITY.

IHPEJMETHBIE PE3YJIBTATbBI

OcBoenune yueOHOTo Kypca «Anredpa U Hayaia MaTeMaTUYECKOTO aHaIN3a»
Ha YpOBHE CpelHero oOiero o0pa3oBaHUs IOHKHO OOECHEYHBATh JTOCTHXKCHHE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia ¥ BBIYUCICHUSA

OnepupoBaTh MNOHATHSAMH: PALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsSI U JAECATUYHAS APOOb, IPOIEHTHI.

BelmonHaATh  apudMETHYECKHE ~ ONepaldd C  pPAlMOHAJbHBIMH U
JNEUCTBUTEINBHBIMU YUCIAMU.

BbInonHATe npUOIMKEHHBIE BBIUMCICHUS, UCTIONb3Ys MpaBUia OKPYIJICHUS,
JenaTh MPUKUAKY U OLICHKY PE3YJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHUSAMH: CTENEHb C LEJIbIM I0KA3aTelIeM; CTaHAapTHas
¢opMa 3amMcu JIEHCTBUTENBHOIO 4YHCIA, KOPEHb HAaTypaJbHOM CTENeHH;
UCIOJIb30BaTh MOAXOIALYI0 (POPMY 3alHUCU NEUCTBUTENBHBIX YACEN IS PELICHUS
IIPAKTUYECKUX 3a7a4 U MIPEICTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCHHYC W TAHT€HC ITPOU3BOJIBHOIO YIJIa;
UCIIOJIb30BaTh 3aIllMCh MTPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPHUUECKHE
(byHKITIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMoOHaIbHOE, UPPALIMOHATIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YPaBHEHUE;

BemonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoInonHATh mpeoOpa3oBaHUs IENbIX, PAlMOHAIBHBIX U HPPALMOHAIBHBIX
BBIDQXKEHU W  pelaTh OCHOBHBIE THIbI  LEJNBIX, PANUOHAIBHBIX U
VMppaluvOHaIbHbIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUS M HEPABEHCTBA Ul PELICHUS MAaTEMATUYECKUX 3a1a4
W 33]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U PEabHOU KU3HH.
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MopnenupoBaTh pealibHble CUTyalldd Ha fA3bIKE€ aireOpbl, COCTaBIAThH
BBIDAQXECHUSA, YPABHEHHMs, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEI0BATh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa ajreopsl.

DOyHKUMM U rpaduku

OnepupoBath MOHATUSIMH: (QYHKIMS, CIOCOOBI 3aaHus (YHKIMH, 00JacTh
onpenereHus] U MHOXXECTBO 3HaueHuM ¢GyHKuMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIHH.

OnepupoBaTh MOHATUSMU: YETHOCTH M HEUYCTHOCTh (PYHKIUH, HYIH
(GYHKIMU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonws3zoBate rpaduku GyHKIUHN AJ1 pEIICHUs YpaBHEHUH.

Crpouth WM 4uTaTh TpauKu JIMHEWHON (PYHKIMHU, KBAAPATUUHON (PYHKIUH,
CTENEHHOW (PYHKIMU C IEJIbIM MTOKa3aTENIEM.

Ucnons3oBath rpaduku GYyHKIUNA JIs  HUCCIENOBAHUS TPOILECCOB U
3aBHCHUMOCTEH MpH PELICHUH 3aJa4 U3 JPYIuX Y4eOHBbIX NMPEAMETOB U PEabHOU
’KU3HU; BbIpaxaTb (pOpMyIaMH 3aBUCUMOCTH MEXKIY BEJIMUYUHAMM.

Hayana maremMaTH4yecKkoro aHajimsa

OmnepupoBaTh NOHATHUAMU: IOCIEIOBATEIBHOCTh, apudmMernyeckas Hu
reOMETPUYECKAS] IPOTPECCUMN.

OmnepupoBarh MNOHATHSAMH: OECKOHEYHO YOBIBalOIIas TIeOMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUUECKON MPOrPECCUHU.

3aaBath NOCIEI0BATENIBHOCTH PAIUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUIN ISl PELIEHUS
peanbHBIX 334 MPUKIIATHOTO XapaKTepa.

MHoskecTBa U JIOTMKA

OnepupoBaTh NOHATUAMU: MHOYKECTBO, OTIEPALIMU HAJl MHOKECTBAMM.

Hcronb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHMCAHMS
peanbHBIX MPOLIECCOB M SIBICHWM, NMpU pEHIeHUH 3a1ad M3 JPYruX Y4YeOHBIX
MIPEAMETOB.

OnepupoBaTtb  INOHATHAMH: ONIpENENICHHE,  TEopema, CIIEICTBUE,
JOKa3aTeIbCTBO.

11 KIIACC

Yucjaa v BbIYMCIEHUS

OnepupoBaTh TOHATUSMHU: HaTypajdbHOE, IEJ0€ YHCJIO; HCMHOJIb30BaTh
MIPU3HAKU JICJIMMOCTH LIEJBIX YUCEN, PA3JI0KEHUE YUCIIA HA TIPOCTHIE MHOXKHUTEIHU
JUTSL PEILIEHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTEIICHB C PallMOHAILHBIM MOKa3aTEeJIeM.
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OmnepupoBarh NOHATUAMHU: JorapumM 4yucia, JECITHUUHbIE U HATYypaJbHBIE
Jorapudmel.

YpaBHeHMS 1 HEPABEHCTBA

[TpumeHsATh CBOMCTBAa CTENEHU JUIsl  [PeoOpa3oBaHUs  BBIPAKEHUII;
ONEpUpPOBATh TMOHATHAMU: IIOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; pPEIIATh
OCHOBHBIE THUIIbI IIOKA3aTENbHBIX YPABHEHUM U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpXKAIIMX JIOTapu(pMBI;
OIIEpUPOBATh MOHATUAMMU: JIOTAPU(PMUUECKOE YPaBHEHUE U HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JJOTApU(PMUUECKUX YPABHEHH U HEPABEHCTB.

HaxomuTep pemeHuss MNPOCTEHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSMU: CUCTEMA JIMHEWHBIX YPABHEHUH U €€ PEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHENHBIX YPABHEHUM JUIsl pEIEHUS TPAKTUYECKUX 3a1a4.

HaxoauTp pelieHust NpoCTEHIINX CUCTEM U COBOKYITHOCTEW pallMOHAJIbHBIX
YPaBHEHHI U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha $3bIKE aiureOpbl, COCTaBIATh
BBIPDQXKECHUSI, YPAaBHEHHUS, HEPABEHCTBA W CHCTEMBI IO YCJIOBHIO 3aJayH,
MCCJIE0BATh OCTPOECHHBIE MOJIENN C UCIIOJBb30BAaHUEM anmapara ajareOpsl.

DOyHKUMM U rpaduku

OmnepupoBaTh MNOHATUSMM:  IEpUOAUYECKass  (PYHKUMS, IPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKH OJKCTpeMyMa (QYHKUMM, HauOosbliee U
HauMEHbIllee 3HA4YeHUA (QYHKIUM Ha MPOMEXKYTKE; MHCIONb30BaTh HUX IS
uccae10BaHus GyHKIMHU, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHATUAMM: TpaQUKH MOKA3ATEIbHOM, Jorapu@Muyeckol u
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUsS] YPAaBHEHUN U HEPABEHCTB.

N300pakaTh HA KOOPJAWHATHOMN IJIOCKOCTH TpaUKu JTUHEHHBIX YpaBHEHUN
Y WCIIOJIb30BaTh X JJI PEIICHHS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Ucnons3oBath rpaduku GYHKIOUNA JJIs  HUCCIENOBAHUS TMPOIECCOB U
3aBHUCHUMOCTEH U3 IpYruX y4eOHBIX AUCHUIUINH.

Hayana maremMaTH4yecKkoro aHajimsa

OmnepupoBaTh MOHATUSIMU: HENpepbIBHAS (QYHKLUS; MPOU3BOAHAA (PYHKIIHMH;
UCIOJIb30BaTh TEOMETPUUYECKUNA M (PU3UUECKUI CMBICI MPOU3BOIHOM ISl pelleHUs
3a/1a4.

HaxoauTs npon3BOAHbBIE AIE€MEHTAPHBIX (PYHKIIUM, BEIYUCIATH POU3BOIHbIC
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJIsl UCCIeN0BaHUS (PYHKIMHM HA MOHOTOHHOCTh
U SKCTPEMYMBI, IPUMEHATH PE3yJIbTaThl UCCIEIOBAHMS K TOCTPOSHUIO IpahuKOB.

Hcnonp30BaTh NPOM3BOAHYIO Uil HAXOXKIEHUS HAWIY4LIEro PpEIICHUS B
NPUKJIAIHBIX, B TOM YHCJIE COUUATIBHO-YKOHOMUYECKHUX, 3a/1a4ax.

22



OnepupoBaTh MOHATHSAMH: TEpBOOOpa3Hass ¥  HMHTErpal; TOHUMATh
reoMeTpUUYeCKUi U GU3NUIECKUN CMBICIT HHTETpaJa.

Haxoauts mepBooOpa3Hbie 3JEMEHTAPHBIX (DYHKIUN; BBIYUCIATH UHTErpal
o ¢hopmyine Herorona—JleliGuura.

Pemate mpukiagHbie 3a7a4i, B TOM YHCJIE COIUATBHO-IKOHOMUYECKOTO H
¢u3nyecKoro xapakrepa, CpeCTBaMH MaTEMaTHIECKOTO aHAIM3a.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontposbubie | IlpakTudeckue
n/n MPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
MHokecTBa pallMOHAIBHBIX U
1 CHCTBUTEIIbHBIX Uncell. PanmonanbHbIe 14 1 bubmorera HOK
A -rat https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 Oynkuuu 1 rpadguku. CTeneHsb ¢ HebM 6 bubnuoreka LIOK
IIOKa3areyeM https://m.edsoo.ru/1568aba3
3 ApudmeTnieckuii KOpeHb N—0il CTENeHu. 18 1 bubnuoreka [IOK
HppauroHaibHble YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMyIbI
4 Hlf"OI}{IOMeT uu. Tpuronomerpuueckue 22 1 bubmmorexa [TOK
P 2P P https://m.edsoo.ru/1568aba3
ypaBHEHUS
5 [TocnenoBaTreabHOCTH U IPOrPECCUU 5 bubmmorexa LIOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpenue, 0000IIeHNE, CUCTEMATU3AITUS 3 1 bu6nmoreka [JOK
3HAHUU https://m.edsoo0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 4 0
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11 KIIACC

KouunyecTBOo 9acoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3aesioB U TeM (uudposbie)
Kontposbubie | IlpakTuyeckue
n/n NMPOrpamMMbI Bcero odpa3oBaTeIbHbIE
padoTsbI padoThbI
pecypcbl
CreneHsb ¢ palluOHATBHBIM ITOKAa3aTeIeM.
1 [okazarensHas ¢pynkuus. [lokazaTenbHbIe 12 1 bubmorexa LIOK
YHIIUL https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABCHCTBA
Jlorapudpmuyeckas KIIHSL.
2 ﬂorapﬂg))MquCKHe (by:BHI::HH;I u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
TpuronomeTpudeckue KITUU U UX
3 rpa(bHKH T llf/)IFOHOMeT(bI/}I/‘II{e:LI/IC 9 1 bubmorexa [TOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [IOK
4 ITponsBoaHas. [Ipumenenne npou3BogHON 24 1 httos://m.edsoo.ru/flLcdafd
bubmmotexa [IOK
° Huterpan u ero mpuMeHeHis o https://m.edsoo.ru/f11c4afd
bubmmotexa [IOK
6 i 12 1
CHCTEMBI ypaBHeHHiL https://m.edsoo.ru/f11c4afd
7 HarypanbHbIC 1 IC/IbIC YKCIIa 6 bubmorexa [OK
P i https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AITUS 18 9 bu6nuorexa [JOK
3HAaHUUN https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KUIIACC
KosnuyectBo yacos DJIeKTPOHHBIE
No Jlara nudpoBbIe
Tema ypoka Kontposnbnbie | IIpakTnyeckue p
n/n Bcero u3y4yeHHusi | o0pa3oBaTe/IbHbIE
padoTsbI padoTbI
pecypchbl
MHoecTBO, Onepalnuu Ha
bubmuorexa [IOK
1 MHOX€ECTBaMHU. Jnarpammsl 1
N https://m.edsoo.ru/746d5dce
Diinepa—Benna
PannonaneHble yncna.
5 OOBIKHOBEHHBIE U JIECSITUUHBIE 1 bu6mmoreka [IOK
JpOOH, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MEePUOANYECKUE TPOOH
Apudmernueckre onepanum ¢
3 PalMOHAIIBHBIMHU YUCIIAMHU, 1 bubmmotexa [IOK
peoOpa3oBaHus YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKEHUIN
[Ipumenenue npobeit U MpOLEHTOB
4 JUIS PEILIEHKs TPUKIIAAHbIX 3a/1a4 U3 1 bu6muoreka LIOK
pa3IMYHBIX OTpACied 3HAHUN U https://m.edso0.ru/44dd1046
pEaTbHOM KU3HU
[Tpumenenue apobeii U MPOIIEHTOB
5 JUISl peLIEHMs] IPUKIIAHBIX 3a1a4 U3 1 bubmuoreka LIOK
Pa3JIMYHBIX OTPACIIE 3HAHUU U https://m.edso0.ru/d99d8c74
peanbHON KU3HU
6 JlelicTBUTENIbHBIC YHCIIA. 1 bubmuorexa [IOK

PanmonaneHbIe 1 MpparioHaIbHBIC

https://m.edsoo.ru/2f36a36f
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quciia

Apugpmerndeckue oneparyu ¢

bu6nmorexa [JOK

7
NENCTBUTENbHBIMU YU CIIAMU https://m.edsoo.ru/a97a12d9
[IpubanKEHHbBIE BEIUMCIICHUS,
8 [IPAaBUJIa OKPYIIICHUS, IPUKUIKA U bubmorexa [IOK
p pyL » HPHKHA . https://m.edsoo.ru/ch723fbd
OIICHKA Pe3yJIbTaTa BBIUYMCICHHMA
9 ToxnecTBa ¥ TOXKIECTBEHHBIE bubnnorexa [IOK
peoOpa3oBaHUs https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KOPDEHb YPABHEHUS Bubmaorexa HOK
p - KOPEHE Yp https://m.edsoo.ru/11ac68be
11 HepaseHctBo, penrenyne HepaBeHCcTBa buGnnorexa [IOK
p P p https://m.edsoo.ru/50bdf26d
bubnnorexa [IOK
12 M
CTOJ HHTCpBATIOn https://m.edsoo.ru/775f5d99
Pemenne 1iensix 1 [pooHO-
13 a I/IOHaJ'H];IHBIX aiieHI/Iﬁ u Bubmaorexa LOK
pall yp https://m.edsoo.ru/6ec7al07
HEPaBEHCTB
KonTponbhast pabota no teme
"MHOXKeCTBa PalMOHAIBHBIX 1
14 efICTBHTeHBI-II)BI;I qucell bubnmorexa [OK
A ' https://m.eds00.ru/1914a389
PanonanbHble ypaBHEHUS U
HEpaBEHCTB"
DOyHKIMA, CIOCOOBI 3a1aHUs
15 i)} y K uI/II/I B3anmuo O6I[aTHBIe bubmmorexa LIOK
YHICHHH. p https://m.edsoo.ru/226eeabf
byHKIUN
I'padux kuuu. O0acte
pacpuic (ymu § BuGnnorexa LIOK
16 OTIPENICIICHUST © MHOXKECTBO 3HAYCHU

byakuun. Hymu GyHkumn.

https://m.edsoo.ru/763e75ee
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HpOMe}KYTKI/I 3HAKOITIOCTOAHCTBA

17 Yernbie 1 HeueTHBIE (PyHKIMN bubmioreia LIOK
YHE https://m.edsoo.ru/ff4564ad
CreneHb ¢ LEIbIM [T0KA3aTENEM.
18 CrangaptHas ¢popMa 3arucu bubmmorexa LIOK
anadp P https://m.eds00.ru/6644603e
JEHCTBUTENIBHOTO YKCIa
Hcnons3oBanue nmoaxoasieid (hopMbl
19 3aIMCH JICMCTBUTEIbHBIX YUCET IS bubmmoreka [IOK
pELICHHS TPAKTUYECKHUX 3a1ad U https://m.edsoo.ru/6eadc6fl
IpEeCTaBICHUS JTaHHBIX
CrenenHas KLU C HATypaJIbHBIM
20 U LIEIIBIM nofa}::lTI;neM Ee cy]foﬁcma u bubmiorexa LIOK
H ' https://m.edsoo.ru/3f25a047
rpaduk
21 Apudmernueckuii KOpeHb bubnmnoreka [IOK
HaTypaJbHON CTENIEHU https://m.edsoo.ru/d82c36d4
99 Apugpmernyeckuii KOpeHb bubmuoreka LIOK
HAaTypaJbHOHN CTEIIEHU https://m.edsoo.ru/fe7fc4db
CaoiicTBa apu(pMETHUECKOT0 KOPHS bu6muoreka LIOK
23 .
HaTypaJbHON CTENIEHU https://m.edsoo.ru/d0f0b260
CaoiicTBa apu(pMeTHIECKOr0 KOPHS bu6muoreka LIOK
24 .
HaTypaJbHON CTENEHU https://m.edso0.ru/c3389865
CaoiicTBa apu(pMeTHUECKOT0 KOPHS bu6muoreka LIOK
25 .
HaTypaJbHOU CTEIICHU https://m.edsoo.ru/444c4b9c
26 JeticTBus ¢ apuMeTHIeCKUMHU bu6mmoreka LIOK
KOPHSIMHA N—OW CTEIIEHU https://m.edso0.ru/54b815c5
97 JeticTBus ¢ apuMeTHIeCKUMHU bubmuoreka LIOK
KOPHSIMU N—O CTENEHU https://m.edsoo.ru/83105a0e
28 JeiicTBus ¢ apuMeTHIECCKUMHI bubnmoreka [IOK
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KOPHAMHU N—oii cTeneHn

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

29 JeticTBusi ¢ apupMeTHIECKUMHU bubnunoreka LIOK
KOPHSIMHU N—OU CTEIICHU https://m.edsoo.ru/each053c
JeticTBus ¢ apuMeTHIECKUMHU bubnunoreka LIOK

30 .

KOPHSIMHU N—OU CTEIICHU https://m.edsoo.ru/8a5ada51
Pemenue nppanmoHaabHbIX bubnmoreka [IOK

31 .

YPAaBHEHUN U HEPaBEHCTB https://m.edso0.ru/69106ae7
Pemenune nppanmoHanbHbIX bubnuoreka LIOK

32 .

YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9d

33 Pemenne nuppanroHanbHbIX bu6mmoteka [IOK
YPAaBHEHUN U HEPABEHCTB https://m.edso0.ru/78d9b391

34 Pemenne nppanoHanbHbIX bu6mmoteka [IOK
YPAaBHEHUI U HEPaBEHCTB https://m.edsoo.ru/de7ca33e
Pemenne uppanmoHanbHbIX bubnmnoreka [IOK

35 .

YpaBHEHUM U HEPABEHCTB https://m.edsoo.ru/87e5e52d

36 CaoticTBa 1 rpaduk KOpHs N-0if bubnmnoreka [IOK
CTENEHU https://m.edsoo.ru/ebOcc5e3

37 CaoticTBa 1 rpaduk KOpHs N-0if bubmmoteka [IOK
CTEIIEHU https://m.edso0.ru/5f29b9b5
KonTposnbHas pabora no teme

38 "Apudmernueckuii KOpeHb N—oi bu6mmoreka LIOK
crenenu. MpparnmoHanbHbIe https://m.edsoo.ru/f13af630
YpaBHEHUS U HEpaBeHCTBA"

CuHyC, KOCUHYC ¥ TAHT'€HC YU CIIOBOTO bu6muoreka LIOK

39
apryMmeHTa https://m.edso0.ru/5f605ed0

40 CuHyc, KOCHHYC U TAHT€HC YHCIIOBOTO bubnmnoreka [IOK

apryMeHTa

https://m.edsoo.ru/ec9f4d78
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a1 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC bubnunoreka LIOK
YKMCI0BOI0 apryMeHTa https://m.edsoo.ru/b8f5d49a
ApKCUHYC, apKKOCHHYC U apKTaHI'€HC bu6mmoreka [IOK
42
YUCJIOBOTO apryMeHTa https://m.edsoo.ru/f1ff9220
Tpuronomerpudeckas oK HOCTb,
43 05 ez[enem:f T I/IFOHOMG”II“) yIjII‘(IeCKI/IX bubmotexa [IOK
PEACTIFHHE 1D P https://m.eds00.ru/6df195a0
(GyHKIMI YUCIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
44 01113 e eJ‘IeHI/I: T I/IFOHOMef yI/I‘IeCKI/IX bubmorexa [OK
peat . P P https://m.edso0.ru/6b61c578
(G yHKIMI YUCIOBOTO apryMeHTa
45 OcCHOBHBIE TPUTOHOMETPUUECKHE bubnmnoreka [IOK
dhopMyIibI https://m.edsoo.ru/6ed2b3ba
46 OcCHOBHBIE TPUTOHOMETPUUECKHE bubnmnoreka [IOK
(hopmyiIBI https://m.edsoo.ru/fcdd2a2e
47 OcCHOBHBIEC TPUTOHOMETPUIECKHE bubnmnoreka [IOK
dhopMyIIbI https://m.edsoo.ru/b8a0ff2f
48 OcCHOBHBIEC TPUTOHOMETPUIECKHE bubnmnoreka [IOK
dhopMyIIbI https://m.edso0.ru/12d1413c
49 [IpeobpazoBanue bubnmnoreka [IOK
TPUTOHOMETPUUECKUX BBIPAXKCHU https://m.edsoo.ru/e248c5fc
[TpeoOpa3oBanue bubmuoreka LIOK
50 .
TPUTOHOMETPUUYECKHUX BBIPAKECHUI https://m.edsoo.ru/09ba5h3d
51 [TpeoOpa3oBanue bubmuoreka [IOK
TPUTOHOMETPUUECKUX BBIPAKCHUN https://m.edsoo.ru/1f4655da
59 [IpeoGpazoBanue bubmuoreka LIOK
TPUTOHOMETPUYECKUX BBIPAKEHUI https://m.edso0.ru/76ce9958
53 [IpeobpazoBanue bubmmorexa [IOK

https://m.edsoo.ru/8fa598b5
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TPUTOHOMETPUUYECKUX BBIPAKEHUN

Pemenue TpuroHOMeTprUYECKUX bubnunoreka LIOK
54 .
ypaBHEHHI https://m.edsoo.ru/6baefel9
Pemenue TpuroHOMeTpUYECKUX bubnunoreka LIOK
55 .
YpaBHEHU https://m.edsoo.ru/alf8d141
56 Pemenue TpuroHoMeTpuYECKuX bubnmoreka [IOK
YPaBHEHUI https://m.edsoo.ru/65a0f2d0
57 Pemenune TpuroHoMeTpruYECcKuX bubnuoreka LIOK
YpaBHEHHI https://m.edsoo0.ru/0d8a770d
Pemenue TpuroHoMeTpuueCcKuX bu6mmoteka [IOK
58 .
YpaBHEHUI https://m.edsoo.ru/cec28774
59 Pemenue TpuroHoMeTpuueCKuX bu6mmoteka [IOK
YpaBHEHUI https://m.edsoo.ru/e6eec650
0O000menue mo reMaM "OCHOBHEIE
60 TPUTOHOMETPHUYECKHE (HOPMYIIBI brbmorexa LIOK
P P PMYJIBL " https://m.edsoo.ru/ae44ac4c
TpuroHoMeTpuYECKre ypaBHEHHUS
KonTponbshas pabora o Teme
"®opMysIbl TPUTOHOMETPHH.
61 T I/III?OH}Z)MG pI/IquKI/Ie " brbworexa LIOK
P ”Tp . https://m.edso0.ru/h46a8228
ypaBHeHus'"/Bcepoccuiickas
npoBepoyHas paborta
62 HtoroBas koHTpoJIbHas padoTa / bubmuoreka LIOK
Bcepoccuiickas mpoBepouHasi pabota https://m.edso0.ru/188bbf6c
O000111IeHHE, CHCTEMATH3ALIMS 3HAHUH
63 3a K H(l: anreOphl U Haval ’ bubmmorexa [IOK
P P https://m.edso0.ru/33e6629
MareMaTrueckoro aHanmmza 10 kmacca
64 Apudmerndeckas 1 reoMeTpruuecKas bubmuoreka LIOK

nporpeccuu. Mcnonp3oBanue

https://m.edsoo.ru/d36669f8
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MPOTPECCHUU JJIs1 PELIEHUSI PEATTbHBIX
3a/1a4 IPUKJIAJHOTO Xapakrepa

beckoneuHo yObIBaromias

65 reoMerpuueckas rnmporpeccusa. Cymma 1 bubnmoreka [IOK
OCCKOHEUYHO yOBIBarOIIEH https://m.edsoo.ru/1cbf72bl
r€OMETPUYECKON POTPECCUH

bubmuorexa [IOK
66 ) 1
OPMYJIa CITOMHBIX TIPOUCHTOB https://m.edsoo.ru/538fc437
bubmuorexa [IOK
67 ) 1
OPMYJIa CITOMHBIX TIPOUCHTOB https://m.edsoo.ru/c2627eca
O00011IeHHE, CHCTEMATH3ALIMS 3HAHUH
68 3a Kypc aiireOpsl U Hadal 1 Bubmaorexa OK
yp p https://m.edsoo0.ru/49f1b827
MareMaTtuueckoro anainn3a 10 ximacca
OBHIEE KOJIMYECTBO YACOB I10O 68

I[TPOI'PAMME
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11 KIIACC

KosunyecTBOo 4acon JIeKTPOHHbIE
JI:‘/QH Tema ypoxa Bcero Kourpoarusre Hparrueckue fI[:yT:eHHﬂ :)Ig[(};l;gs;inbﬂme
padoThbI padoTsbI pecypesr
1 CreneHs ¢ palmoOHAIbHBIM 1 bubnmnoreka [IOK
IIOKA3aTeIeM https://m.edso0.ru/a52939b3
. bubnmnoreka [IOK
2 Crolictsa crenern 1 https://m.edsoou.ru/ff601408
3 [IpeoOpa3oBanue BEIpaKEHHH, 1 bubnuoreka LIOK
COZEPIKAIIMX PALMOHAIBHBIE CTENICHU https://m.edsoo0.ru/3d87e248
4 [IpeoOpaszoBaHue BEIpaKEHUH, 1 bubnmnoreka [IOK
COZIEPIKAIINX PAIMOHATIbHBIE CTETICHU https://m.edso0.ru/343c6b64
5 [IpeoOpa3oBanue BbIpaKEHUH, 1 bubnmnoreka [IOK
COZIEPIKAIINX PAlMOHATIbHBIE CTETICHU https://m.edsoo0.ru/4064d354
6 [loka3zaTenbHble ypaBHEHUS U 1 bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 Iloka3zarenbHble ypaBHEHUS U 1 bubnmnoreka [IOK
HEpPaBEHCTBA https://m.edso0.ru/3d408009
8 Iloka3zarenbHble ypaBHEHUS U 1 bu6muoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/bd5ffOec
9 Iloka3zarenbHble ypaBHEHMS U 1 bubmuoreka LIOK
HEPABEHCTBA https://m.edsoo.ru/cebf10c6
10 [Toka3zarenbHble ypaBHEHUS U 1 bu6muoreka LIOK
HEpPaBEHCTBA https://m.edsoo.ru/536de727
1 [Toka3zarenbHast GYHKIHSI, €¢ CBOWCTBA 1 bu6muoreka [IOK

U rpadukK

https://m.edsoo.ru/85bc8132
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KontpomnbHas paboTa 1o reme
"CTeneHsp ¢ pallMOHAIbHBIM

bubmuorexa [IOK

12 .
noiasaresien. Hokasareibias https://m.edso0.ru/58e8e2f2
¢bynkuus. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBa"
bu6nmoreka [IOK
1
3 | Jlorapugw ncna hitps://m.eds00.ru/3¢3230d4
14 JlecaTryHbIE M HATYpaAJIbHBIC bubmuorexa [IOK
norapumbl https://m.edsoo.ru/lea72162
[IpeoOpa3oBanue BeIpaKEHUH, bu6mmoreka [IOK
15
COZIepIKALIHX JIOTapU(HMBI https://m.edsoo.ru/da48154c
16 [IpeoOpazoBaHme BhIpAKCHHH, bubmmoreka [IOK
COZIepIKAIHX JIOTapU(HMBI https://m.edsoo.ru/4beffO3b
17 [IpeoGpazoBanue BeIpaXeHUil, bu6muoreka LIOK
CoJIep>KaIIuX JorapudMbl https://m.edsoo.ru/fe189f2d
18 [IpeoGpazoBanue BeIpaXeHUil, bubmuoreka LIOK
coJIeprKalIuX Jorapudmbl https://m.edsoo.ru/fadb8aa5
19 Jlorapudmuueckue ypaBHEHUS U bubnmnoreka [IOK
HEPABEHCTBA https://m.eds00.ru/3034724e
20 Jlorapugmuueckue ypaBHeHUS U bubnmnoreka [IOK
HEpPaBEHCTBA https://m.edsoo.ru/712ac2d9
21 Jlorapudmuueckue ypaBHEHUS U bubnmnoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/9e3f4bc9
99 Jlorapupmuueckue ypaBHEHUS U bu6mmoreka LIOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclcfb
23 Jlorapudmuueckas hyHKINA, €€ bubnmnoreka [IOK
CBOWCTBA U TpaduK https://m.edso0.ru/d68bbe9d
24 Jlorapudmuueckas pyHKIus, e€ bubnuoteka [IOK
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CBOIiCcTBa U rpaduk

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

o5 Tpuronomerpuueckue GyHKINH, UX bubnunoreka LIOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
26 Tpuronomerpuueckue GyHKINH, UX bubnunoreka LIOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/d2e4601b
Tpuronomerpuieckue GyHKIMU, UX bubnmoreka [IOK
27 .
CBOWCTBA U TpapuKu https://m.edsoo.ru/ba9da96d
Tpuronomerpuaeckue GyHKINH, UX bubnuoreka LIOK
28 .
CBOICTBa U TpaduKu https://m.edsoo.ru/24ab3c53
29 [Ipumepsl TPUTOHOMETPUUYECKUX bu6mmoteka [IOK
HEPABEHCTB https://m.edsoo0.ru/5272b%l
30 [Ipumepsbl TPUTOHOMETPUUYECKUX bu6mmoteka [IOK
HEPABEHCTB https://m.edso0.ru/0c837397
31 IIprmepb! TPUTOHOMETPUUECKHUX bubnmnoreka [IOK
HEpPaBEHCTB https://m.edsoo.ru/e6e1901f
32 IIpumMeps! TPUTOHOMETPUUYECKUX bubmuoreka LIOK
HEPAaBEHCTB https://m.eds00.ru/0f903c75
KonrtponbHas pabota no reme
"Jlorapudmuueckas GyHKIUSL.
Jlora €CKHUE YPABHEHUS U
33 \ I)I/Iqu/IqT i sze HYECKHe bubmmorexa LIOK
HEPABCHCTRA. | PHTOHOMETP https://m.edso0.ru/10130727
(GYHKIUHU U UX TpapUKH.
Tpuronomerpuueckue
HEpaBeHCTBA"
but6moreka [IOK
34 HenpepbIBribie yHiuin https://m.eds00.ru/403bfbod
35 Metoa MHTEPBAJIOB JIJIsl pEIICHUS bu6nuorexa [JOK

HEPABEHCTB

https://m.edsoo.ru/6db0b423
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Meroa UHTEPBAJIOB IS pELICHUS bubnunoreka LIOK
36
HEPABEHCTB https://m.edsoo.ru/0Oadbcelb
bu6nmoreka [JOK
3 Hpouseozias pymkiti https://m.edso0.ru/0731ad3d
bu6nmorexa [JOK
38 | Tpomsponias dyuKih https://m.eds00.ru/723dd608
39 I'eomeTpuueckuii 1 GU3NUECKUNA CMBICIT bubmunoreka LIOK
MPOU3BOJHOMN https://m.edsoo.ru/6c8d36ff
40 I'eomerpuueckuii u pu3MUECKUii CMBICHT bubnmoreka [IOK
MPOU3BOHOM https://m.edsoo.ru/a413eca9
. bubnmoreka [IOK
41 [Ipou3BoiHbIE 35IEMEHTAPHBIX (PYHKIUI httos://m.edsoo.ru/c7550e5f
. bubmmoreka [IOK
42 [Ipou3BoiHbIE 2NIEMEHTAPHBIX PYHKIUI htts://m.edsoo.ru/14ab3cdb
IIpousBoaHas CyMMBI, IPOU3BEACHHUS, bubmmnoreka [IOK
43 .
4acTHOTO QyHKIUI https://m.edsoo.ru/c12a0552
m [Ipon3BoHast CyMMBI, IPOU3BEACHHS, bubnmnoreka [IOK
4acTHOTO QyHKIUI https://m.edsoo0.ru/d598f201
45 IIpousBoaHas CyMMBI, IPOU3BEACHHUS, bubnmnoreka [IOK
4acTHOTO QyHKIUI https://m.edsoo.ru/1de34d4d
[Ipumenenne npon3BOAHON K
46 I/I(f:: e OBaHH}op(b K iﬁ Ha bubmmorexa LIOK
el JHEN https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenenne npou3BOIHON K
47 I/ICP;JIC,Z[OBaHI/IIOp(I) Kuiﬁ Ha BrbmaoTexa HOK
i https://m.edsoo.ru/a8caSad4
MOHOTOHHOCTb U SKCTPEMYMBI
48 [IpumeHeHne MPON3BOAHOM K bubmmoteka LIOK

UCCIIeIOBaHMIO (PYHKIMHA Ha

https://m.edsoo.ru/0b411ledd
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MOHOTOHHOCTB U SKCTPEMYMBbI

[Ipumenenne npon3BOAHOM K

bubnmorexa [JOK

49 HCCIIEOBAHUIO KIUH Ha
A ymx https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTb U 9KCTPEMYMBI
Haxoxnenne HanOonbIIeEro U
50 HAaUMEHBIIETO 3HAYCHUS (PYHKIIMH HA bubnnorexa [IOK
i https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
51 HaWMEHBIIIETO 3HaUYCHUS PYHKIIUN HA Bubmaorexa HOK
yH https://m.edsoo.ru/fb6a8acf
OTpE3Ke
Haxoxnenne HanbonbIIEro U
52 HAaUMEHBIIIET0 3HAYCHHS (PYHKIIMH Ha bubmmorexa LIOK
YHKI https://m.edsoo.ru/cffcb7e5
OTpE3Ke
Haxoxnenne HanOOJIBIIErO U
53 HAaUMEHBIIETO 3HAYCHUS PYHKIIMH Ha Bubmrorexa [JOK
yH https://m.edso0.ru/d9469916
OTpe3Ke
Haxoxnenne HanOonabIIero u
54 HaUMEHBLIETOo 3HaUYeHHsI QYHKIIUU Ha bubmmorexa [IOK
YHEI https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnenne HanOOJIBIIIErO U
55 HaMMEHBIIET0 3HaYeHUsI PYHKIIMH Ha bubmmorexa [IOK
i https://m.edsoo.ru/86adcbfd
OTpE3Ke
[IpumeneHnre npou3BOIHON IS
HaXOXKIEHUS HAWIYUIIIETO PEIICHUS B
56 MIPUKJIATHBIX 34, ar};{x J'Iﬁp bubmorexa [OK
p a a o A https://m.edso0.ru/13205d80
oTpeieNIeHUs] CKOPOCTH TMpoliecca,
3a1aHHOTO0 (HOPMYIION KUK TpadhuKOM
o7 KonTponbHas paboTa mo teme bubnmoreka [IOK
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"[IpousBonHas. [Ipumenenue
MPOU3BOHOI"

https://m.edsoo.ru/f8ed5f99

[lepBooOpaznas. Tabmuma

bubmuorexa [IOK

o8 [1EpPBOOOPA3HBIX https://m.edsoo.ru/d777edf8

59 [TepBooOpaznas. Tabmuia bubnmnoreka [IOK
MepPBOOOPA3HBIX https://m.eds00.ru/30c3697b

60 HHTerpai, reoMeTpuyYeCKuil 1 bubnmoreka [IOK
(U3UYECKHIA CMBICIT HHTETpaIa https://m.edso0.ru/391272c9

61 WHrerpai, reoMeTpuyYECKUil 1 bubnmoreka [JOK
(buznyeckuii CMbICT HHTETpaja https://m.edsoo.ru/d359fb5f

62 HHTerpai, reoMeTpu4YeCKuil 1 bubnunoreka LIOK
(U3UYECKHIA CMBICIT HHTETpaIa https://m.edsoo.ru/07eb464b

63 Brruucnenue nunrerpana o popmyne bubnmnoreka [IOK
Herorona—1Jleiibnuma https://m.edsoo.ru/b9b225c3

64 Brruncnenue unrerpana mo popmyse bubmuoreka [IOK
Herorona—1JleiiGnuma https://m.edsoo.ru/b800deb4

65 Brruncnenue unrerpana mo popmyse bubnmnoreka [IOK
Hrrorona—1JleiiOuuia https://m.edsoo.ru/f5eed075

66 Brruncnenue nunterpana mo ¢popmyse bubmuoteka [IOK
Herorona—1Jleiibnuma https://m.edsoo.ru/41da431a

67 CucreMbl IMHEMHBIX ypaBHEHHUM bubmmorexa [IOK
P https://m.edsoo.ru/b648235a

68 Cucrembl JIMHEMHBIX ypaBHEHUIN bubmmorexa [IOK
P https://m.edsoo.ru/5ab83864

Pemenne npukiiaqHbIx 3a/1a4 ¢
P A f[ bubmuorexa [IOK
69 IMOMOILBIO CUCTEMBI TUHEHHBIX

YPaBHEHUU

https://m.edsoo.ru/a4d65ee5
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Pemenne IPUKIAIHBIX 3aaa4 C

bu6nmorexa [IOK

70 HOMOMHO“CHCTGMH JIHHCHHDIX https://m.edsoo.ru/aa5962e1
yYpaBHEHUI
CucreMbl 1 COBOKYITHOCTH LIEJIBIX,

71 palMOHAIBHBIX, HUPPALMOHAIBHBIX, bubnunoreka LIOK
MOKAa3aTeIbHBIX, IOTAPUPMUICCKIX https://m.edso0.ru/48190472
YPAaBHEHU U HEPABEHCTB
CucreMsl 1 COBOKYITHOCTH LIENbIX,
palOHAaIbHBIX, UPPALMOHAIIBHBIX, bu6mmoteka [IOK

72 MMOKa3aTeIbHBIX, JIOTAPUPMUYECKUX https://m.edsoo.ru/2dbd3859
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYIHOCTH LIEJIBIX,

73 palMOHAIbHBIX, MPPALMOHAJIbHbIX, bu6mmoteka [IOK
MOKa3aTeIbHBIX, JTOTaPUPMUYECKUX https://m.edsoo.ru/7ab8d17e
YPaBHEHUI U HEPABEHCTB
CucreMbl U COBOKYIHOCTH IIEJIBIX,

74 palMOHAIBHBIX, UPPALMOHAIBHBIX, bubmuoreka [IOK
MOKa3aTeIbHbIX, JOrapuPMHUUECKIX https://m.edsoo.ru/81cccfe9
YPaBHEHUI U HEPABEHCTB

75 Hcnons3zoBanue rpagukoB GyHKIMH bubnmnoreka [IOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.eds00.ru/039949bf

76 Ucnonb3oBanue rpadukoB GyHKINN bubmuoreka LIOK
JUISl pELLIEHUs] YPABHEHUN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpumeHenne ypaBHEHUH, CUCTEM U
HEPAaBEHCTB K PEHICHUIO

177 MaTeMaTHYeCKHX 3a7a4 U 3a7a4 13 bubnnorexa [IOK

pa3IMYHBIX 00JacTel HAyKH U
peanbHOM KU3HU

https://m.edsoo.ru/ca878deb
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KonTponbhas paboTa mmo teme

bu6nmorexa [IOK

7 " )
8 Mirerpan it ero HpiMeHeis https://m.eds00.ru/471c735b
Cucrembl ypaBHEHUH
HatypanbHble u Lienble yucia B 3a1a4ax bu6mmoreka [IOK
79 .
U3 peajbHOM )KU3HU https://m.edsoo.ru/3ceel327
HarypanbHble 1 11eble ynca B 3a/1a4ax bubnmoreka [IOK
80 .
W3 peAIbHOM KU3HU https://m.edsoo.ru/a35a131d
HarypainbHble 1 1ienbie yuciia B 3a1a4ax bub6nuoreka LIOK
81 .
U3 peaibHOM KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3HaKu IEITMMOCTH LCNIBIX YACET bubmmorera [IOK
P A H https://m.edso0.ru/51696a67
83 [Ipu3HaKu IEITMMOCTH LCNIBIX YACET bubmorexa [OK
p g H https://m.edsoo.ru/fab81c0e
84 [Ipu3Haku AEIUMOCTH IEIbIX YHCel bubmorexa [OK
P A H https://m.edsoo.ru/ef2c6e43
85 [ToBTOpenue, 06001IEHNE, bu6nunoteka [JOK
CUCTEMATH3alMsl 3HAaHUM. Y paBHEHUS https://m.edso0.ru/0312cf8c
86 [ToBTOpeHnue, 06o0IIeHNE, bu6nunoreka [JOK
CcUCTEMaTH3aIus 3HAaHUI. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpenue, 06001IEHNE, bubmmoteka [IOK
CUCTEMaTH3alus 3HAaHUH. Y paBHEHUS https://m.edsoo.ru/e8b87729
88 [ToBTOpenue, 06001IEHNE, bu6nuorexa [JOK
CUCTEMAaTH3alMs 3HAaHUM. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
[ToBTOpenue, 06001IEHNE, bu6nuorexa [JOK
89 .
CUCTEMAaTH3alMsl 3HAaHUI. Y paBHEHUS https://m.edsoo.ru/9c44c6ca
9 [ToBTOpenue, 06o0IIeHNE, bu6nuorexa [JOK
CUCTEMATH3alMsl 3HAaHUM. Y paBHEHUS https://m.edso0.ru/337aad59
91 [ToBTOpEeHME, 0600IIEHNE, bubnunorexa [JOK
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CUCTCMAaTHU3alusia 3HAHUH. HepaBCHCTBa

https://m.edsoo.ru/a86014el

[ToBTOpenue, 06001IEeHNE,

bu6nmorexa [JOK

92
cucreMaruzanus 3HaHui. HepaBencraa https://m.edsoo.ru/5¢c45a60a
93 [ToBTOpeHnue, 0600IICHNE, bu6nmorexa [IOK
cucremarusanys 3Hanui. HepaBeHncrsa https://m.edsoo0.ru/19304aba
94 [ToBTOpenue, 06001IIEeHNE, bubmuorexa [IOK
cucreMaruzanus 3HaHui. HepaBencraa https://m.edsoo.ru/c3d4b282
[ToBTOpeHuE, 0000IIEHNE,
95 cucteMaTu3anus 3Hanui. CucreMbl bubmorexa OK
A ' https://m.edsoo.ru/a20b8a4c
ypaBHEHHIA
[ToBTOpeHuEe, 06001IIEHNE,
96 cucreMarusanus 3Hanuil. CucreMbl Bubmuorexa [JOK
. ' https://m.eds00.ru/a012476d
ypaBHEHHIA
97 [ToBTOpenue, 06001IEHNE, bubmmotexa [IOK
cucremarnsanys 3HaHui. OyHkumun https://m.edso0.ru/d620c191
08 [ToBTOpenue, 06001IEHNE, bu6nunoreka [JOK
cucremarusanys 3HaHui. OyHkuuu https://m.edso0.ru/7017196f
bu6nunoreka [JOK
99 n S
ToroBa KOHTpOIbHAA pabota https://m.eds00.ru/513c9889
bu6nunoreka [JOK
100 4 s
TOTOBA KOHTPOTILHAA pabotd https://m.eds00.ru/2276973
O000meHne, CHCTEMATH3alM 3HAHUN
101 3a Kypc aiareOpbl 1 Havail bubmuoreka [IOK
MaTeMaTuueckoro anainnsa 10-11 https://m.edso0.ru/3330f7ef
KJIaCCOB
O0001enue, cucTeMaTH3anys 3HaHUH
bu6nuorexa [JOK
102 3a Kypc anreOpbl ¥ Hayall

mareMarndeckoro agammsa 10-11

https://m.edsoo.ru/cead345e
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KJIaCCOB

OBILIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102
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IMPOBEPSEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yIbTATHI 0CBOEHUSI OCHOBHOM
NPOBEPSIeMOr0 .
0o0pa3oBaTe/ibHOI NMPOrpaMMbl CpeIHero o01ero 00pa3oBaHusi
pe3yJabrara
1 Yucna ¥ BEIYUCIICHUS
. OnepupoBaTh MOHATUSAMH: pallMOHAJIBHOE W JAECUCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs U A€CATUYHAs IPOOb, TPOLIEHTHI
12 BbmonHaTe  apupmeTvyeckue — omepalud € PAlMOHAIBHBIMM U
' JeHCTBUTENbHBIMU YHUCIIAMU
13 BbmonHATe  OpUONMKCHHBIE — BBIYMCIICHHUS,  UCIONB3YsS  IpaBUia
' OKPYTJICHUS, IENaTh IPUKHUIKY U OLICHKY Pe3yJbTaTa BEIYUCICHHMA
OnepupoBaTh MOHATUSMU: CTENEHD C IIEJIBIM [10Ka3aTeIeM, CTaHAapTHAs
14 dbopMma 3amucu IeHCTBUTENBHOTO YUCIA, KOPEHb HATYpalbHOM CTENeHH;
' MCTIOJIB30BATh MOAXOSIIYIO (POPMY 3aIHCH ACHCTBUTEIBHBIX YHCEN IS
pelIeHus MPAaKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX
OnepupoBaTh NOHATHUAMHU: CHHYC, KOCUHYC M TAHI'€HC IPOHM3BOJBHOIO
15 yIJ1a; UCMOJIb30BaTh 3alMCh MPOMU3BOJIBHOIO YIjia yepe3 oOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU
2 VYpaBHEHUs 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO, 1IEJI0E,
2.1 palroHaIbHOE, MppanoHaIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE ypaBHEHUE
29 BremonHaTe  mpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX — BBIPAXKEHUH U
' peliaTh TPUrOHOMETPUYECKHUE YPaBHEHUS
BrimonHsATs mpeoOpa3oBaHus MENbIX, PAIlHOHATBHBIX U UPPALMOHATHHBIX
2.3 BBIPQXEHUN W pelniaTb OCHOBHBIE THIBI II€NIbIX, PAl[MOHAIBHBIX U
MpPpaLMOHATILHBIX YPaBHEHHUI U HEPABEHCTB
94 [IpuMeHsITh ypaBHEHMsSI U HEpPaBEHCTBA ISl PELICHUS MaTeMaTHYeCKUX
' 3a]a4 ¥ 33/1a4 U3 Pa3INuHbIX 00JacTell HAYKH U peaTbHON KU3HU
2.5 MonenupoBaTh peanbHblE CUTyallMM Ha S3bIKE anredpbl, COCTaBIAThH
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BBIPAKECHMSI, YPABHEHMS, HEPABEHCTBA 10 YCJIIOBUIO 3a7a4M, UCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIb30OBAHHUEM allliapara aJII‘e6pBI

3 OyHKIMH U rpaduKu
OnepupoBaTh TNOHATHAMHU: (QYHKIUS, CIOCOOBI 3ajaHus  (DyHKIHH,
3.1 00sacTh OmpeneNieHuss W MHOXECTBO 3HaueHUW (QyHKIHMH, Tpaduk
¢byHKIMY, B3aUMHO 00paTHBIE (YHKIIUU
32 OnepupoBaTh MOHATHAMHU: YCTHOCTb M HEYCTHOCTH (DYHKIUH, HYJIH
' GyHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN JJI PEIICHUs YPAaBHEHHMA
34 Crpoutb W uWTaTh TpapuKd JIMHEHHON (YHKIMHM, KBaapaTUIHOU
' GyHKIUH, CTENEHHON (PYHKIIMH C LIEJIbIM MOKa3aTesieM
Hcnonw3oBarh rpaduku (QYHKIUE A8 HUCCIENOBaHUS TMPOIECCOB U
35 3aBHCHUMOCTEH TpU pEIIeHUU 3a/ad U3 JPYruX y4eOHBIX MPEeIMETOB U
' peaslbHOM  KW3HHW, BBIpaXarh (OPMyJIaMd 3aBUCHMOCTH  MEXIY
BEIMYMHAMU
4 Hayana MmaremMaTnueckoro aHanusa
41 OnepupoBaTh MOHATHUSMH: MOCIEIOBATEIBHOCTh, apUPMETHUYEeCKas |
' reoMeTPUYECKas IPOrPECCHH
OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBAIOIIAs Te€OMETpUYECcKas
4.2 mporpeccusi, CyMMa  OECKOHEYHO  YOBbIBAIOUIeW  IeOMETPHUYECKOM
pOrpeccun
43 3ajaBaTh MOCJIEI0BATEILHOCTH PA3JIMYHBIMU CTIOCOOaAMHU
a4 Hcnonws30BaTe CBOWCTBA IOCHENOBATEIBHOCTEH M IMPOTPECCUN  JUIS
' peIeHHs PeabHBIX 3a/1a4 PUKIIAJHOTO XapaKkTepa
5 MHoOXecTBa 1 JIOTUKA
5.1 OnepupoBaTh NOHIATUSAMU: MHOKECTBO, OTIEPAIIMK HaJl MHOKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOXKECTBEHHBIN — ammapar JAias  OMHCaHUS
5.2 pETbHBIX TIPOIIECCOB M SIBJICHWH, NMPHU PEIICHWH 3a7ad W3 JPYTHX
y4eOHBIX MPEIMETOB
£ 3 OnepupoBaTh  TMOHATHUSIMH:  OINpPEICICHHWE, TEOpEeMa,  CIEACTBHE,

J0Ka3aTCJIbCTBO
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11 KIIACC

Kon IIpoBepsiemble NpeMeTHbIE Pe3yIbTAThI 0CBOCHHS OCHOBHOM
NPOBEPSIeMOr0 .
o0pa3oBaTe/IbHOM NPOrPaMMBbI Cpe/iHero o01ero oopa3oBaHus
pe3yJibTaTa
1 Yucia 1 BEIYKCICHUS
OnepupoBaTh MOHATUSAMU: HaTypaJbHOE, LEJI0E YKCIIO; UCIOIb30BaTh
11 IPU3HAKKU AETMMOCTH LENBIX YHCEJ, PAa3JIoKEeHHE YHciaa Ha MPOCThbIe
MHOKUTENH JJI PELIECHUS 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHAJIbHBIM [10Ka3aTelIeM
13 OnepupoBaTb  MOHATHSIMU:  JIoTapu(M  uucia,  JECATUYHBIE U
' HaTypajbHbIE JIOTapUPMbI
2 VYpaBHEHUS U HEpABEHCTBA
[TpumensTh cBoOMcTBa cTENEHM /sl NpeoOpa3oBaHUsl  BbIPAKEHUH,
2.1 OIepUpPOBaTh NOHATUSMU: MOKA3aTEIbHOE YpaBHEHHE U HEPAaBEHCTBO;
pelaTb OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUH U HEPABEHCTB
BeimonuATe npeoOpa3zoBaHUs BBIPAXKEHUH, COJEpKaILUX JIOrapuQmsl;
2.2 OIEpPUPOBATH NOHATHAMMU: JIOrapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIbI JJOTapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts pemenus npocTeNINX TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTb NOHATUSAMM: CHCTEMA JIMHEWHBIX ypaBHEHMM U €€
24 pellleHne; UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUHN NIl pelieHUs
NPaKTUYECKUX 3a/1a4
”E HaxonuTe  pemieHuss  NpoCTEMIIMX  CUCTEM U COBOKYIHOCTEN
' palMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
MonenupoBaTh peanbHbIE CUTyallUM Ha S3bIKE€ aireOpbl, COCTaBIATh
26 BBIPQXCHUSI, YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI MO YCJIOBUIO 33JauH,
' UCCJIEI0BATh IIOCTPOEHHBIE MOJEIM C HCIIOJIB30BAHMEM aIrapara
anreOpsl
3 OyHKIMYN ¥ rpad KN
OnepupoBaTh MOHATUSAMH: TEpHOAMYECKas (QYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMHU, TOUKH 3KCTpeMyMma (YHKIUHU, HauboJjbllee U
' HalMEHbIIIee 3HaUeHUs! PYHKIIUU Ha IPOMEXKYTKE; UCTIONb30BATh UX JIJIS
uccuenoBaHus PyHKIMY, 3a1laHHOM rpadukom
3.2 OnepupoBaTb NOHATUSAME: IpadUKU MOKA3aTENbHOM, JJorapuMuyeckoi u
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TPUTOHOMETPUYECKUX (YHKIUH; H300paxaTb WX Ha KOOPIMHATHOM

IJIOCKOCTH Y MCIIONIB30BaTh Ul PELICHNS YPABHCHUI U HEPABEHCTB

N300pakaTh Ha KOOPIMHATHOM IUIOCKOCTH TpadUKH  JIMHEWHBIX

3.3 YPAaBHEHUN W MCIOJIb30BaTh UX ISl PELIECHUS CHUCTEMBbI JIMHEUHBIX
YpaBHEHUI
34 Hcnonb3oBate Tpaduku (GYHKUMNA UIS HMCCIEJOBAHUS MPOIECCOB U
' 3aBHCHMOCTEH U3 APYTrUX YIeOHBIX TUCIIUILINH
4 Hayana MmaTematnueckoro aHannsa
OnepupoBaTb MOHATUAMHU: HENpepbiBHAs  (GYHKIMSA, [POU3BOAHAS
4.1 (YHKIIUU; HCIIOJIb30BaTh T'€OMETPUUYECKUA U (U3HYECKUH  CMBICI
MIPOU3BOJHOM JIsl pELIeHUS 3a/1a4
42 HaxomuTe  NPOW3BOAHBIC  DJIEMEHTAPHBIX  (DYHKIUHA,  BBIYHCIIATH
' IIPOM3BOIHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKIIUI
Hcnonb3oBaTh  MPOW3BOAHYIO sl UCClIEAOBaHUS  (DYHKIMH  Ha
4.3 MOHOTOHHOCTB U DKCTPEMYMBI, TPUMEHSATH PE3YJIbTaThl UCCIEAOBAHUS K
MIOCTPOCHUIO rpapuKOB
" Hcrnonb3oBaTh MPOU3BOAHYIO JUISI HAXOXK/ICHUS HAWIYUIIETrO pelieHus B
' MIPUKJIAHBIX, B TOM YUCJIE€ COL[MATbHO-3KOHOMHUUYECKHX, 3a7a4ax
A5 OnepupoBaTh TOHSTHSAMH: T€pBOOOpa3Hasi M WHTErpaj; IOHUMATH
' reOMEeTPUUYECKUI 1 (PU3UMUECKUIN CMBICI HHTErpaia
46 Haxomute mepBoOOpa3zHble JIEMEHTApHBIX  (PYHKUUH, BBIYUCIATH
' uHTerpan o ¢popmysie Hetorona — JleiiOnumna
47 Pemate npuxiaaHble 3aa4i, B TOM YUCIIE COLUATBHO-3KOHOMUYECKOTO

1 (PU3UYECKOr0 XapakTepa, CpeICTBAMUA MAaTEMaTHYECKOrO aHaIN3a
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ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

IIpoBepsieMblii 3J1eMEHT COEPKAHUSA

Kon
1 Yucna u BEIYMCIICHUS
Panmonanbupie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE JApOOHM, TPOLIEHTHI,
OECKOHEUHBIE  TEepPUOJMYECKHEe  Jpodu.  ApudMmeTHyecKkue  omepamud  C
11 paLMOHATIBHBIMU YHUCIIAMH, IIPE0Opa30BaHUsl YMCIIOBBIX BbIpakeHUH. [IpumeHeHune
IpoOeil 1 TPOIEHTOB Uil PEeIIeHUs NMPHUKIAJHBIX 3a7ad U3 PasIMYHbIX OTpacien
3HAHUH U peabHOMN JKU3HU
JlelicTBUTENIbHBIE yucna.  PanuoHalbHBIE M MPPALMOHAIBHBIE  YHMCIA.
1.2 Apugpmernyeckue onepauuu C JAECHCTBUTENbHBIMU 4uciaMu. [IpubmmxeHHbIe
BBIUUCIICHUS], IPaBUJIAa OKPYTJICHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUH
Crenenp ¢ nenbiM mokazareneMm. CranmaptHas Gopma 3amucH ASHCTBUTEIHHOTO
13 yrcna. Mcrnonp3oBanue moaxosmei GopMbl 3anucu IEHCTBUTENBHBIX YHCEN IS
peleHHs IPAaKTUYECKUX 3ajiay U MPEICTaBICHUS JaHHBIX
14 Apudmerndeckuii KOpeHb HaTYpaJbHON cTemneHu. JlelcTBUs ¢ apupMETHICCKUMU
' KOpPHSIMHU HaTypaJbHOH CTENICHU
15 CHuHyC, KOCHMHYC M TAaHI€HC YHCIIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YUCJIOBOTO apryMeHTa
2 YpaBHEHMS U HEpAaBEHCTBA
2.1 ToxzaecTBa U TOXK/IECTBEHHBIE TPe0Opa3oBaHuUs
99 [IpeobpazoBanue TPUTOHOMETPUUYECKHUX BBIPAKEHUM. OcHOBHBIE
' TpUrOHOMETpUYecKue (GopmMyIbl
)3 VYpaBHeHue, KopeHb ypaBHeHHsA. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
' MHTEPBAJIOB
24 Pemrenue nensix U 1poOHO-pallMOHANIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppannoHalbHBIX YPAaBHEHHUI U HEPABEHCTB
2.6 Pemenue TpuroHoMeTpuYeCKUX ypaBHEHUN
97 [IpumeHeHne ypaBHEHNI M HEPABEHCTB K PEIICHUIO MATEMAaTUUYECKHX 3a]1a4 U 3a]1a4
' U3 pa3IMyYHBIX 00JacTell HayKu U peabHOM KU3HU
3 OyHKIMH U TpaPuKu
3.1 Oynkius, crnocodbl 3amaHus (yHkiuu. 'padux ¢yHkuumu. B3aummuo oOparHble
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byHKIUN
22 OOnactp ompeneneHuss MU MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymm  dyHxuumm.
' [IpomexyTKH 3HAaKOMOCTOSHCTBA. YEeTHBIE M HEUSTHBIE (DYHKIIUU
33 CrenenHass yHKOMS C HATypaJdbHBIM W IICNIBIM IOKa3areneM. E¢ cBoiicTBa u
' rpa¢uk. CoiicTBa u rpaduk KOpHS N-0ii CTENEHN
34 Tpuronomerpuyeckas OKpyX HOCTb, OIPEICIIEHUE TPUTOHOMETPUYECKUX (DyHKLMI
' YKCJIOBOTO apryMeHTa
4 Hauana Mmaremarnyeckoro aHanusa
i1 [TocnenoBarenbHOCTH, C€HOCOOBI 3aAaHUs IOCIEAOBaTEIbHOCTEH. MOHOTOHHBIE
' II0CJIEI0BATEILHOCTH
Apudmernueckass U TreoMeTpuueckas Imporpeccud. beckoHeuHo yObIBaroIas
42 reomerpuueckas nporpeccus. Cymma OecCKOHEYHO YOBIBAIOIIEH I€OMETPUYECKOM
' nporpeccud. PopMmyinia CIOKHBIX HPOLEHTOB. Vcmonb3oBaHue mporpeccuu st
pelIeHHs pealbHbIX 3a/1a4 IPUKIIAJHOr0 Xapakrepa
5 MHoxecTBa U JIOTuKa
MHoxecTBO, omnepanuud HaJ MHOecTBamu. Jluarpammsl Oiiepa — BenHa.
5.1 [IpumeHeHre TEOPETHUKO-MHOXKECTBEHHOT'O arnapara JJis ONKUCAaHUS pealbHbIX
IPOLIECCOB U SIBJICHUM, PU PELLICHUH 33124 U3 APYTHX YUeOHBIX IPEAMETOB
5.2 Omnpenenenue, TeopeMa, CIE€ACTBHUE, 10KA3aTENBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COEPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
11 Hatypanbnsle u nensle uncina. [IpusHaky 1eaIMMOCTH LETBIX YUCEN
12 CreneHs ¢ palmOHaIBHBIM IOKa3aTesieM. CBOMCTBA CTETIEHU
13 Jlorapudm uncna. JlecsiTuunble U HaTypaibHbIE JTOTapH (MBI
2 VYpaBHEeHUsI 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBanue BeIpa)KeHUH, COAEpKAIIUX JTOTaprUPMbI
99 [IpeoOpa3oBaHue BeIpa)keHUH, COAEPKAIINX CTENEHH C palliOHAIbHBIM
' MIOKa3aTeIeM
2.3 IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHHS U HEPABEHCTBA
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2.5

Jlorapudmuueckue ypaBHEHHs U HEPAaBEHCTBA

CucreMbl JMHEHHBIX YypaBHEHUU. PelleHne nNpuUKIagHBIX 3a4a4 C IOMOIIBIO

26 CUCTEMBI JIMHEHHBIX YPABHEHUM
2.7 CucreMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
28 [IpumeHneHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELLIEHUIO MAaTEMATUYECKUX 3a/1a4
' ¥ 3a]1a4 U3 pa3IMuHbIX 00J1acTe HAyKU U peabHOM KU3HU
3 OyHKIIUU U TpaduKu
Oynkius. Ilepuonnueckne QyHxmuu. IIpoMexyTKHn MOHOTOHHOCTH (DYHKITHH.
3.1 MaxkcumyMbl 1 MUHUMYMBI QyHKUMU. Hambounplee 1 HauMeHbllee 3HAYEHUE
(GyHKIMU Ha TPOMEXKYTKE
3.2 Tpuronomerpuyeckue QyHKIUHU, UX CBONCTBA U rpaduku
3.3 [Toka3zarenbHas u Jorapudmmuydeckas QyHKIIH, KX CBOMCTBA U Tpaduku
3.4 Hcnonp3oBanue rpadukoB GyHKIUN TS PEIICHUS] YpaBHEHHUH U TMHEHHBIX CHCTEM
Hcnonp3oBanne  rpadukoB  (GYHKOMA  JUISI  UCCICAOBAHHUS — NPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HHKAIOT MpPU PELICHUHU 3a/ad U3 JAPYIHX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN KU3HU
4 Havana maremaTn4eckoro aHaimsa
41 HenpepriBable pyHK1IMKU. MeToa MHTEPBAIOB JUIsl PELLIEHUS] HEPABEHCTB
4.2 ITpouzBonnas pyHkuuu. ['eomerpuueckuii U GU3NIECKU CMBICI TPOU3BOIHOM
43 IIpou3BosHbIe 37eMEHTApHbIX (YHKIMHA. DOpMyNIbI HAXOXAECHUS IPOM3BOIAHOM
' CYMMBI, TPOU3BEJICHNUS U YACTHOTO (DYHKITHIA
[IpumeneHue Nnpou3BOAHON K HCCIEAOBAHHWIO (YHKIUN Ha MOHOTOHHOCTH H
44 skcTpemyMbl. Haxoxxnenne HanOoJbIIero 1 HaUMEHbILEro 3HaueHus: (pyHKIUU Ha
OTpE3Ke
[IpuMmeHeHne MPON3BOIHON I HAXOXKIEHUS HAWIYYLIErO PEIIEHUS B IPUKJIAIHBIX
4.5 3ajjayax, JUIsl OIpENeNIeHUs CKOPOCTH Ipoliecca, 3aAaHHOro (opMyIod WM
rpadguxkom
4.6 [TepBooOpaznas. Tabiuira nepBooOpa3HBIX
47 WuTerpan, ero reomerpudeckuii u pusnueckuii cMpici. Belunciienrne nuTerpana mno

¢dbopmyne Hetorona — JleitOuura
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HHPOBEPSAEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJIBHON
HPOI'PAMMBI CPE/IJHET'O OBIIEI'O OBPA30OBAHUA

Kon
NpoOBEPsAEMOro
TpeOOBaHUs

IIpoBepsiemble Tpe0OBaHMS K NMPeIMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOTrPaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bilagenne meromaMM JOKa3aTelbCTB, AIrOPUTMAaMHU pELICHUs 3a]ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH IMOHATUSMHU: ONpEACTICHHUE,
aKcuoMma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JOKAa3aTENIbCTBO,
paBHOCHIIbHBIC (HOPMYITHPOBKH; TPUMEHSTH UX; YMEHUE (POPMYITHPOBATH
0o0paTHOE U NPOTUBOIOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH IPUMEPHl U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTeMAaTH4EeCKOW WHIYKIINY;
IIPOBOAMTH  JI0OKa3aTElIbHBIE pACCYXACHHUS IIpU pELICHHH 3a/ad,
OLICHUBATHh  JIOTMYECKYK)  IPABUIBHOCTb  PACCYKICHUW; yMEHHE
OIEpUPOBATh MOHATUSAMU: MHOXKECTBO, MOJMHOXECTBO, ONEpallMM Hajk
MHOXECTBAMHU; yMEHHME HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIMCaHUs PeaJbHBIX IIPOLECCOB U SBICHUN U IIPU PELICHUU
3a1a4, B TOM 4YHCIE W3 JPYrHX YYEeOHBIX IPEIMETOB; yMEHHE
OINepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, K1, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb M ONUCBIBATH Ipadbl pa3InYHBIMU

crocob6amu; UCIOIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue oneprupoBaTh MOHATUSMU: HATypaJlbHOE YMCIIO, LIEJI0€ YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTesieM, KOPEeHb HATypaJbHOW CTENEHH, CTETEHb
C pauMOHAIBHBIM  IIOKA3aTEJIEM, CTENEHb C  JEHCTBUTEIBHBIM
nokasareiaeM, JorapupM 4YHUCIa, CHUHYC, KOCHHYC M  TaHICHC
IIPOU3BOJIBHOIO YHCIA, OCTATOK IO MOAYNIO, PALMOHAIBHOE 4YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXECTBA  HAaTypaJlbHBIX,  LEJbIX,
palOHaIbHBIX, JECHCTBUTENBHBIX UYHMCEI; YMEHHME HCIOJIb30BaTh
MPU3HAKK JIETMMOCTH, HaUMEHBIIMM OOLIMIl JenuTenbh W HauMEHbLIee
o01iee KpaTtHoe, anropuT™ EBKiMIa npu pemeHun 3aaay; 3HAKOMCTBO C
pPa3IMYHBIMM  MO3UIMOHHBIMM  CHUCTEMaMH  CYHCIEHUS; YMEHHue
BBINOJIHATh BBIUMCIIEHUE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNeHsIMH U JorapupmMamu, npeoOpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BBIPDAKCHMI; YMEHHE OIEpHUPOBATh IMOHATHUAMM: IOCIEA0BATEIBHOCTD,
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apudmernueckas nporpeccusi, reOMETpUYECKast nporpeccus,
OCCKOHEYHO yOBIBalOIIasi TeOMETpHYeCKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPUPOBaTh TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKCHHBIE KOMILIEKCHBIC YHCIIa, MOJIYJIb U apI'YMEHT KOMILIEKCHOTO
yucia, ¢opMa 3alUCH  KOMIUIEKCHBIX —4YHcell (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpawdeckas); yMeTb  IPOU3BOIUTH
apuMeTUYECKHE JICUCTBUS C KOMIUICKCHBIMH YHCJIAMH; IPHBOJUTH
NpUMEpbl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBATH
NOHATUSIMU: MaTpuiia 2xX2 u  3X3, onpeaenauTenb MaTpUIbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIIMTCIIA

YMeHue OIICPHUPOBATL IIOHATUAMHU: PAOHWOHAJIBbHBIC, HPPALKMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘{eCKI/IC, TPUTOHOMCETPHUUYCCKHEC
YpaBHCHHUA HW HCEPABCHCTBA, HWX CHUCTEMbl, YMCHUC OICPUPOBATH
HNOHATHUAMU:. TOXIACCTBO, TOXIACCTBCHHOC Hp606paSOBaHI/IC, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/If/'I U HCPABCHCTB, PaBHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTEM; YMCHHUC DPCIIAaTb YpPAaBHCHU,
HCPAaBCHCTBA W CUCTEMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peliaTtb
YpaBHCHUA, HCPABCHCTBA W CUCTEMbI C IIApaMCTPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTEMBI JIA PCHICHUSA MATCMATHYCCKUX

3a/1a4 U 3aJ1a4 U3 pa3IMUHbIX 00J1acTel HAYKU U peabHOM KU3HU

YMeHue onepupoBaThb MNOHATHAMM: (QYHKIHS, YETHOCTh (YHKIIHH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKLINH, SKCTpeMyM (YHKIMH, HAauOOJIblee U HaUMEHbIIee 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HEMpepbIBHAS (PYHKIIHUS, aCUMIITOTHI rpaduka
¢byHKLIMH, TIepBas U BTOpas MPOU3BOAHAS (YHKIIHMU, T€OMETPUUECKUN U
¢u3nyecKuil CMBICI TPOU3BOJHOW, TNepBooOpa3Has, ONPEACICHHBIH
MHTErpajl, YMEHHE HaXOJIUTh aCHUMOTOTHI rpaduka (YHKUUHU; yMEHHE
BBIUHCIISATH NPOU3BOJHBIE CYMMBI, [POU3BEACHMS, YACTHOIO H
KOMITO3UIIMN (YHKLIUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K rpaduky
GYHKIIMM; YMEHHE HAXOJWUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (PYHKIIMIA;
YMEHHUE HCMOJb30BATh MPOU3BOAHYIO JJIS HCCIEAOBAaHUS (YHKIHH,
HaXOJUTh HAuOOJbIIME W HaWMEHbIINE 3HAa4eHUs] (QYHKIHUI; CTPOUTH
rpauKyd MHOTOYJICHOB C HCIOJIB30BAHUEM aIlllapaTa MaTeMaTu4ecKoro

aHajin3a; HNPUMCHATH IMPOU3BOAHYIO [JIA HAXOXKIACHUA HAWITYydHICro
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pelieHusl B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX U
($U3UYECKUX 3a/1auax; HAXOAUTh IUIOMIAAN U 00BEMBI GUTYP C TTOMOIIIBIO
WHTErpajia; MPUBOAUTH MPUMEPHI MAaTEMaTHUYECKOTO MOJEIUPOBAHUS C

OMOIIIBI0 T HepeHIMATEHBIX YPAaBHEHU I

VYMeHue onepupoBaTh MOHATHSAMU: rpaduk ¢GyHKUMM, oOparHas
¢byHKIMsA, KOMIO3UIUS (YHKUWN, JUHEHHAas (QYyHKIUS, KBaJpaTU4YHAas
byHKIHS, parMoHaIbHas byHKIIHS, CTETICHHAs byHKIIHS,
TPUTOHOMETPUYECKHE  (PYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECKUE
GyHKLIMHM, [OKa3aTeabHass U Jorapupmuueckas (QyHKIUM; yMEHHUE
CTpOUTh TpadUKH U3YyYCHHBIX (DYHKIHIA, BBINOJHATH MpPeoOpa3oBaHUS
rpaduKoB (GyHKUUH, UCTIOJIB30BaTh I'paMKH JJIs U3YUYEHUs IPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3a7ad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjay U3 peabHON >KU3HU; BhIpakaTh (pOpMyJIaMU 3aBUCUMOCTU MEXAY
BEJIMYMHAMH; UCIIONB30BaTh CBOMCTBA W TpapuKku (QYHKUUH 17
pelleHHs] ypaBHEHMH, HEpaBeHCTB U 33/1a4 ¢ apaMeTpamu; U300paxxaTh
Ha KOOPAMHATHOM IIOCKOCTM MHOYKECTBA PEIICHUN ypaBHEHU,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 3a/ladyd pa3HbIX TUIIOB (B TOM 4MCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, padOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 337a4l U3 00JaCTH YIPABJICHUS JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3aJayM, MCCIIEI0BAThb IIOJIYYEHHOE DELICHUE U
OLICHMBaTh MPAaBIONOJO0HOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
pealbHBIE CUTYallUH Ha $A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKECHUS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl 10 YCJIOBHMIO 33J1a4H,
UCCJIEN0BATh IMOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM allapara

anreOpbl, THTEPIPETUPOBATH MOJTYYEHHBIN pe3ysIbTaT

YMeHue onepupoBath MOHATHAMH: cpeliHee apudmeTuyeckoe, Meanana,
HauOoJiblllece ¥W  HAWMEHbIlee 3HAYCHHS, pa3Max, JUCIEPCHS,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE W3BJICKaTh,
WHTEPIPETHPOBAaTh WH(OOPMAIUIO, TPEICTABICHHYI0 B TaOIWIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOMCTBA peabHBIX MPOIIECCOB U
SIBJICHH; TIPEACTABIATH, HHPOPMAIIMIO ¢ TIOMOIIBIO TAOJIHI] U THarpaMM;
HCCIIEIOBATh CTaTUCTUYECKUE JTaHHBIE, B TOM YHCIIE C NPUMEHEHUEM

rpaguueckux MEeTOJOB U  JJIEKTPOHHBIX CPEICTB; IpaduyecKu
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HUCCJIICOA0OBATh COBMCCTHBIC HaGHIOIICHI/IH C I[OMOIIBIO  JuarpamMm

pacceuBaHys U IMHENHOU PErpeccuu

YMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W CllydailHOE
COOBITHE, BEPOSATHOCTH CIIYYallHOTO COOBITHS;, YMEHHE BBIUUCISTH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUUECKUX METOJIOB; MPUMEHSIThH
(GOpMyIBI CIIO)KEHHSI W YMHOXKCHUS BEPOSTHOCTEH, (OpMYIy TOITHOM
BEepOsATHOCTH, (hopmyny bepHyiu, komOuHATOpHBIE (hAaKTHI U (HOPMYJIBI,
OIICHUBATh BEPOSTHOCTH pEATBHBIX COOBITHI; YMECHHE OINEPUPOBATH
MNOHATUSIMM:  CIy4ailHash BeJIMYMHA, paclpeiesieHue BepOsTHOCTEM,
MaTEeMaTHYECKOE OKUIAHHWE, NUCIEPCHUS W CTAHJAPTHOE OTKIIOHCHHE
CIy4ailHOH BeNWYHMHBI, (YHKUMMA pacmpelneieHuss U  IUIOTHOCTH
PaBHOMEpPHOTO, MOKAa3aTeIbHOTO W HOPMAJIBHOTO paclpeleeHuH;
YMEHHE HCIOIb30BaTh CBOMCTBA M3YYEHHBIX paclpelesieHuid Uit
pelIeHus 3aJa4; 3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJIBIINX YHCE,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHUE TNPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCENT B MPUPOIHBIX U OOMICCTBCHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATh MOHITUSIMH: COUETaHHUE, IEPECTAHOBKA,
YHUCII0O COYETAHWH, YHCIO TepecTaHOBOK; OwHOM HbloTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PacCyKIEHUS IS pEHICHUS 3a/1a4;
OIICHUBATh  BEPOSATHOCTH  pEAJTbHBIX  COOBITHH;  COCTaBIIATH

BEPOSITHOCTHYIO MOJIENIb MU HHTEPIIPETUPOBATH NTOJIyYCHHBIN PE3yJIbTaT

YMeHue onepupoBaTb MOHATHUAMHU: TOYKa, IMpsiMasi, IUJIOCKOCTH,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIUYMHA YIJA, IUJIOCKUH  yrodi,
JBYTpaHHBIA yroJI, TPEXI'PAaHHBIM Yroj, CKPELIMBAIOLIMECS IPSMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPAMBIX U IJIOCKOCTEH, Yroi
MEXY NPSMBIMH, YIOJI MEXAY HpPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JIO IIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE UCIIOIb30BaTh MIPU
pelIeHnn 3aa4 U3ydeHHble (PaKThl U TEOpPEMbl IUIAHUMETPUU; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEr0 MHpA;  CTPOUTH
MaTeMaTUYeCKUe MOJENIHM C IMOMOIIBI0 T€OMETPUYECKUX MOHITUH U

BCJIIMYHH, p€UIATh CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3ala4n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYpBI, 00BEM (UTYPHI,
MHOT'OT'PAaHHMK, NPaBUJIBHBI MHOTOI'PAaHHHK, CEYEHHE MHOTOIpaHHMKA,

KyO, mapamjenenunen, Npu3Ma, NUpamuia, (urypa U IMOBEPXHOCTb
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BpallleHHs, LUWIMHIpP, KOHYC, map, cdepa, miomans chepsl, MIomab
MOBEPXHOCTU MUPAMUJIBI, MPHU3MBI, KOHYyca, LWIHHIpa, 00beM KyoOa,
IPSIMOYTOJIBHOTO MapaJljIesieNuIeia, TUpaMubl, MPU3MBbI, IWIMHAPA,
KOHYCa, I11apa, pa3BepTKa MOBEPXHOCTH, CEUYECHUs] KOHYCA M LIWJIMHJPA,
[apaJuleJIbHbIE OCH WM OCHOBAHHWIO, CEUEHHUE Ilapa, IIJI0CKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (GUTYPBI U TTOBEPXHOCTH
BpalICHUs, UX CEUYECHMs], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHUE TPUMEHSITh CBOICTBAa r€OMETPUUECKUX (PHUTYp, CaMOCTOSTEIHHO
bopMynupoBaTh OMpEEICHUs U3ydaeMbIX (PUTyp, BBIIBUTATh TMIIOTE3bI
O CBOWCTBax M MPHU3HAKAX I'€OMETPUYECKUX (PUTYpP, 0OOCHOBBIBATH HIIH
OMpoBEpraTh HX; YMEHHE MPOBOAUTH KiaccupuKanuoo ¢Guryp Imo
pa3IMYHbIM MPU3HAKAM, BBIIOJIHATH HEOOXOJUMbIE JONOJHUTEIIbHbBIE

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHSATHUSAMHU: JBW)KCHHE B IPOCTPAHCTRBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETpPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMOA00Us, TMMOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T'€OMETPHUCCKUE OTHOIICHUS
IpU pEIICHHH 3aJla4; HAXOJUTh TEOMETPUYCCKHE BEIMYUHBI (IJIMHA,
yroy, Iiomangs, oO0bEM) MpH pElIeHUWH 3aJad U3 APYruX YueOHBIX
MPEIMETOB M M3 PeaTbHON XKM3HU; YMEHUE BBIUYUCIISITH T€OMETPUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHaab, OOBEM, MIIOMAAb MOBEPXHOCTH),
UCTIONIb3YSl M3YYCHHBIC (OPMYJBI M METOJBI, B TOM YHCIIC: ILIOMIA/Ib
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IWIHH]IPA, TUIOMIAaL cephl;
00beM KyOa, PSMOYTOJIBHOTO MapajuleieNuIeia, TupaMubl, TPU3MBI,
HWIMHIpa, KOHYyCa, IIapa; yMEHHWE HaXOAWUTh OTHOIICHHE O0BEMOB

10J1I00HBIX GUTYp

12

YMeHue ONCpHUPOBATh NMOHATUAMMU: IIPAMOYTOJIbHAA CUCTCMaAa KOOPAHUHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BEKTOPOB,
MPOU3BCACHUC BCKTOpPa Ha YHCJIO, PA3JIOKCHHUEC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC MPOMU3BCACHUC, BCKTOPHOC MPOU3BCACHUC, YIOJl MCKIAY
BCKTOpaMU; YMCHHEC HCII0JIb30BATh BCKTOpHBIf/'I n KOOpI[PIHElTHBIfI METOJ
1 peHICHUA TCOMETPHUYCCKUX 3aJad U 3aJad ApPpYyrux y‘I@6HBIX

npeaIMETOB
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13

YMenue BbIOMpaTh MONXOMSIIMN METOX [UIs pelIeHHs 3a/a4H;
IIOHVMMAHHAE 3HAYMMOCTH MAaTEMaTUKM B W3Y4YCHHHM IPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBIEHHUHW; YMEHHE PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, YMEHHME IPUBOJMTH
IIPUMEPBl  MATEMAaTHUYECKUX OTKPBITMM POCCHMCKOM W  MHPOBOH

MaTeMaTU4YeCKON HayK1
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HEPEYEHDB JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D
1O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

Kon

1 Yucna v BBIUUCICHUS

11 Harypanbnble u nesnsle uncina. [Ipu3Haky JeTMMOCTH LEIbIX YUCEe

12 Panmonanbhple  uncna. OOBIKHOBEHHBIE U AECATUYHbIE JpOOH, MPOLIEHTBHI,
' OeCKOHEUHBIE TEPUOINIECKHE TPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOM cTerneHu. JleHcTBus ¢ apupMeTHYeCKUMU
' KOPHSIMU HaTYpaJIbHOH CTETICHH

14 Crenens ¢ nenbM nokaszarenaem. CTeneHb ¢ paliuoHaIbHBIM IoKa3areneM. CBolcTBa
' CTENCHU

15 CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMmeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHI€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsTuaHple U HaTypaTbHbIE JTOTapU(MBI

JleiicTBUTEeNIbHBIE  YHUCHA.  ApH(QMETHYECKHE Olepauu ¢ JICHCTBUTEIBHBIMU
1.7 ymciaMu. [TpuOamkeHHbIe BEIYMCIIEHUS, IPAaBUjIa OKPYTJICHUS, IPUKHUIKA U OLIEHKa
pe3yabpTaTa BHIYMCICHUN

18 ITpeoOpa3oBaHue BoIpaxeHU

1.9 KommnekcHeie uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 Llenbie u ApOOHO-pAIMOHAIBHBIE YPAaBHEHUS

2.2 WppanronanbHble ypaBHEHUS

2.3 TpuroHoMmeTpudeckue ypaBHEHHUs

2.4 [TokazarenbHble U JorapuPMUUECKUE YpaBHEHUS

2.5 [enblie u 1poOHO-paliOHAbHBIE HEPABEHCTBA

2.6 WppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U TOorapu(pMUIECKHE HEPABEHCTBA

2.8 TpuronomeTpuyecKkue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHH U HEPaBEHCTB

2.10 YpaBHeHMsI, HEPAaBEHCTBA M CUCTEMBI C ITapaMeTpaMu
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2.11

Matpuia cucTeMbl JIMHEWHBIX YypaBHEHUH. OnpeaennTenb MaTpULbl

3 DyHKINUH U TpadUKH
31 OyHKus, crmocodsl 3amanus Gyaknuu. ['paduk dyHknuu. B3aumHOo oOpaTHBIE
' dbyakuun. YétHbie u HeuéTHbIe QyHKIMU. [leproanieckue GyHKITUN
OO6nactp ompesneneHuss W MHOXKECTBO 3HaueHU QyHkuuu. Hymu ¢yHkuuu.
32 [TpoMeXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' MakcumMymMbl M1 MUHUMYMBI (GyHKIUH. HamOombliee ¥ HauMEHBbIIEe 3HAYCHHE
(GYHKIIMY Ha IPOMEXYTKE
33 Crenennass QyHKUMsS C HaTypajJbHBIM W IeJbIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoicTBa 1 rpaduK KOpHS N-0i CTETICHH
34 Tpuronomerpuyeckue GpyHKINU, UX CBONCTBA U rpaduku
35 [TokazarenbHast u norapudmuueckas GyHKIUU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTel rpaduxoB  ¢ynkuuid. CoiictBa  (QYHKIIHIA,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS [TOCIEA0BATEILHOCTEN
3.8 ApudmeTrndeckast 1 reoMeTprueckas nmporpeccuu. @opmyia cloKHbIX MPOIIEHTOB
4 Hauana MaTemaTHueckoro aHaamsa
4.1 [TpousBoanas pynkuuu. [IponsBoaHbIe S71eMEHTAPHBIX (DYHKITHI
[IpumeHeHre TPOW3BOJHOW K HCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTh U
4.2 9KCcTpeMyMbl. HaxoskaeHue HauOOoNbIIero U HaMMEHbIEro 3HaueHus: (PyHKIUK Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoOXecTBa 1 JIOTUKA
5.1 MHoecTBO, onepali HaJ MHOKecTBaMU. J{narpammel Oiiniepa — BenHa
52 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTUKA
6.2 BeposTHocTh
6.3 Komb6unnaToprka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
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7.3

MHororpaHHuKu

74

Tenan IIOBEPXHOCTHU BpALICHUA

75

KoopauHatsl 1 BeKTOpHI
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HHOACHUTEJIbBHASA 3AITMCKA

PaGouas mporpamma ydeOHOTO Kypca «I'eomeTpus» 0a30BOro ypOBHS st
obyuaromuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTO
rocyJapCTBEHHOTO 00pa30oBaTEIBHOTO CTaHIapTa CPEIHEro 00IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMM, TPEIBABIAEMBIX K
MaTEMaTUYECKOMY O0pa30oBaHUIO, U TPAIUIUHA POCCUHUCKOro 0Opa3oBaHMUS.
Peanuzanus nporpamMMbl 00ecTieunBaeT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMHU,
COCTABJISIIONITUMU  OCHOBY JUIsl CaMOPA3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUS,
[EJOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTU 00YYarOUUXCsl.

HEJIN U3YYEHUA YYEBHOTI'O KYPCA

Baxxnocth ydeOHOrO Kypca TEOMETpPUH Ha YPOBHE CpEIHEro oOImero
oOpa3oBaHHsl OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpPEAMETHBIX H
MPEeIMETHBIX Pe3yJbTaTOB OOyUEHHs TeOMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, (HopMUpOBaHUS (PYHKIIMOHAIILHOW MaTEeMaTHYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX YUEOHBIX TUCHUILIUH. PazButre y o0ydaromuxcs
MPAaBWJIBHBIX TPEICTAaBICHUA O CYIIHOCTH W MPOUCXOXKICHUU TC€OMETPHUUECKUX
abCcTpakiuii, COOTHOIIEHUH PEATbHOTO W HJCAITBHOTO, XapaKTepe OTPAKCHUS
MATEMATUYECKOM HAyKOM SBJIEHHW U TMPOLECCOB pPEAIBHOTO MHpPA, MECTE
T€OMETPUHU B CUCTEME HAyK U POJIM MAaTEMaTUYECKOr0 MOJICTUPOBAHMS B HAYYHOM
NO3HAaHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHNIO HAYYHOI'O MUPOBO33PEHHUS
yUalmxcs, a TakKe KadyeCTB MBIIUICHUS, HEOOXOAUMBIX I aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OJHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIeYMBAET BO3MOXKHOCTh H3y4Y€HHUS Kak
JUCIMILTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbIIUIeHHE, (OPMUPYEMOE TPU H3YUCHHH OOYUarOIIIMHUCS
MOHSTUIHBIX OCHOB T€OMETPUHU U TIOCTPOSHUH IIETIOYKU JIOTUIECKUX YTBEPKIACHHIMA
B XOJE pEIICHUS TEOMETPUYECKUX 3aJlady, YMEHHE BBIIBHTaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO MCIIONb3YIOTCS MPU PEIICHUH 3a7ad e€CTEeCTBEHHO-
HAy4HOTO [UKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00NacTsIX AesITeNbHOCTH 4YenoBeka. OpueHTalMsi 4YeloBEeKa BO BPEMEHHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUAIBbHOrO ObITUS, (opma
OTPaXXEHUS OKPYXKAIOUIETO MHUpA, YCJIOBHE YCIEIIHOIO MO3HAHUS M aKTUBHOTO
npeoOpazoBanus  JeilcTBuTenbHOCTH.  OmnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEOUHSET pa3Hble BHUAbI y4eOHOW M TPYAOBOHM JESATENbHOCTH,
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ABJISIETCSI OAHUM M3 TNMPOGECCUOHANTBHO BaXXHBIX KayeCTB, MO3TOMY akKTyalbHa
3amaya (QopMUpOBaHUS y OOYYAIOLIMXCS MPOCTPAHCTBEHHOI'O MBIIIJIEHUSI Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MTOATOTOBKE K MPAKTHYECKOU JEATENBHOCTH [0 MHOTUM HaIIPaBJICHUSIM.

[lear ocBoeHusi mporpamMmbl yueOHOTO Kypca «l'eomerpus» Ha 6a3zoBoM
ypoBHE 00yueHus — 00I11e00pa3oBaTebHOE U OOMICKYJbTYPHOE pa3BUTHE
oOyvaronuxcst ~ yepe3  oOecreyeHue  BO3MOXKHOCTH  IPUOOPETEHHS  H
WCMOJIb30BAaHUSI CUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHWW W JCHUCTBUM,
CHEIU(PUIHBIX T€OMETPUHN, BO3MOXXHOCTH YCIEITHOTO MPOAO0IKEHUSI 00pa30BaHUs
10 CIEUUAIIBHOCTSAM, HE CBA3aHHBIM C ITPUKJIAIHBIM UCIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma no reoMeTpuu Ha 0a30BOM YypOBHE TNIpe/HAa3HA4YeHa JIsl
oOy4aroluxcsl CpeAHeN MIKOJbl, HE UCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYyIHEHUI
Ha YpOBHE OCHOBHOIro 0011ero oOpazoBanusa. Takum oOpa3oM, oOydaromuecs: Ha
0a30BOM YpPOBHE JIOJKHBI OCBOHUTH OOIIME€ MAaT€MATHUYECKHE YMEHHUS, CBSI3aHHBIE
co cneuu(puKoil TreoMEeTpUu M HEOOXOIUMBbIE Ul JKU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, oHM MMEIOT BO3MOXHOCTh M3YYHMTh F€OMETPHUIO OoJjee
riyOOKO, €cliM B JalbHEWIEM BO3HUKHET HEOOXOAMMOCTh B TI'€OMETPHUECKUX
3HAHUSX B MPOPECCUOHANBHON JEATEIBHOCTH.

JlocTmKeHHe LEeA OCBOECHMSI MPOTrpaMMbl OOECHEUYMBAETCS pPELICHUEM
COOTBETCTBYIOIIMX 3a4ad. [IpuopuTeTHBRIMM 3ajayaMud  OCBOEHHUSI Kypca
«I"'eomeTpun» Ha 6a30B0M ypoBHe B 10—11 knaccax sBastoTCS:

e (opMupOBaHHME TMPEJICTAaBICHUS O TEOMETPUU KaK 4YacTh MHUPOBOM

KyJbTYPBl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHMKAX W TeJlax BpPAILEHUS
KaK O BaXXHEHIIMX MATEeMaTUYECKUX MOJENSAX, MO3BOJISIIOLUIMX ONKCHIBATH
Y U3y4aTh pa3HbI€ ABJICHUS OKPY>KAIOUIEr0 MUPA;

e (opMHpoBaHME YMEHMs paclo3HaBaTb Ha YEpPTEeXkKax, MOJEIAX U B
peaIbHOM MHPE MHOTOTPAHHUKH U TEJIA BPALLECHUS;

e OBJIaJICHUE METOJIaMHU PEIICHUs 33Ja4 Ha MOCTPOCHUS Ha U300paKeHUsIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHME YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHSATHSIMH O
MHOTOTPAHHHUKAX UM TeJaX BPAILLEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aNrOpUTMaMU  pELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHE yMEHHS MPOBOAUTH  HECIOXKHBIE JOKa3aTelIbHbIE
pacCyXJeHUsT B XOJ€ PEIIEHUs CTEPEOMETPUYECKHX 3aJady W 3a1ad C
MPAKTUYECKUM COJEPKaHUEM;

e pa3BuUTHE MUHTEJIEKTYaJ IbHbIX u TBOPUYECKHUX CIIOCOOHOCTEM
oOy4JaronmMxcsi, MO3HABATEIbHOM  AKTUBHOCTH,  HCCJIEAOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIUICHHUS;

60



e (opmupoBanue (GyHKIHMOHATIBHOM I'PaMOTHOCTH, peieBaHTHOM
r€OMETPUU: YMEHUE paCllO3HaBaThb IMPOSBICHUS T€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX IKU3HEHHBIX
CUTyallUsiX U TMPH HU3YYCHHUH APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, QOpMyIHpOBaTh HUX Ha S3bIKE
Tr€OMETPUHU U CO37aBaTh Fr€OMETPUUECKUE MOJIENH, IPUMEHITh OCBOCHHBIM
TeOMETPUUECKUN ammapar [Jjs pelIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a]1a4, UHTEPIIPETUPOBATH U OIICHUBATH IMOJYYCHHBIE PE3yIbTaThI.

OTIUYUTENFHOM OCOOECHHOCTHIO MPOTPAMMBbI SIBISETCS BKIIOUYEHHUE B KYpC
CTEPEOMETPUU B Hayaje €ro M3y4eHUs 3ajJay, pelaeMblX Ha YpOBHE
UHTYUTHUBHOTO MO3HAHUS, ¥ ONPEICICHHBIM 00pa30M OpraHu30BaHHasi paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUJICHHSI, CTUMYJTUPYET MPOTEKAHHE WHTYUTHUBHBIX MPOILECCOB, MOTUBUPYET K
JaJbHENIIIEMY U3YUYEHHUIO NPEIMETA.

[Ipenmourenue oTAAETCA HATTIATHO-KOHCTPYKTUBHOMY METOy OOY4YEeHHS, TO
€CTh TEOPETHUECKHUE 3HAHHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
INPAKTUYECKON NedATeabHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEJICTaBICHUN Yy
yyalmMxcs B Kypce CTEPEOMETPUM MPOBOAMTCS 3a CUET pEUIeHHWs 3ajad Ha
CO3/IaHHME  MPOCTPAHCTBEHHbIX O00pa3oB M  33Jady Ha  ONEpPUPOBaHUE
MPOCTPAHCTBEHHBIMH oOpazamu. Co3mgaHue o0paza MPOBOJUTCS C OMOPOW Ha
HArJsHOCTh, a OINepupoBaHME o00pa3oM — B YCIOBUSX OTBICYCHHS OT
HarJIsAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKAHMUSL.

OcHoBHBIE coaepkaTenbHble TuHNKA Kypca «['eomerpun» B 10-11 kiaccax:
«MHororpanHuKn», «IIpsMblie 1 IIIOCKOCTH B MIPOCTPAHCTBEY, « Temna BpammeHus»,
«BeKTOpbI U KOOPIMHATHI B IMTPOCTPAHCTBE». DOPMHUPOBAHUE JIOTUUECKUX YMEHUN
pacnpesensercs He TOJBKO IO COAEp)KATEIbHBIM JIMHHUAM, HO W IO TojaMm
00y4eHHs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOLEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUS paboueil MporpamMMmbl, paclnpeneaeHHbBIM 10 TrojaM oOy4eHus,
CTPYKTYpUPOBaHO TakuM 0Opa3oMm, YTOObI OBIAJACHHE T'E€OMETPUUYCCKIMHU
HNOHATHUSMHU U HAaBbIKAMHU OCYIIECTBISJIOCH MOCIEA0BATEIbHO U MOCTYNATENbHO, C
cOOJII0ICHUEM TPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOYAJUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJaroIIMXCs, pacliupsis |
yrayOnsis e€, o0pasysi IpOUYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reomerpun otBoanTcs 2 yaca B Henemto B 10 kinacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.

61



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHUSI ~ cTepeoMeTpun. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOEe pacmoyioxkeHHe NpsIMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielibHble M CKpeluBaromuecs mnpsmele. llapamienbHOCTh NOpSIMBIX |
IJIOCKOCTE B NPOCTPAHCTBE: NapajUielIbHbIE TNPSIMBIE B  MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MapalIeNIbHOCTh NPSIMOM U TJIOCKOCTU. YTJBI C
COHAIPABJICHHBIMM CTOPOHAMH; YTOJ MEXKIYy TMPSMBIMU B TMPOCTPAHCTBE.
[TapannenbHOCTh  IUIOCKOCTEM: napajuielibHble  TIJIOCKOCTH; CBOMCTBA
napajyieNibHbIX —TUIockocTei. [Ipocteiimme mpocTpaHCTBEHHBIE (GUTYpHI  Ha
IJIOCKOCTH: TETpa’Ap, KyO, MapasuieNenume/; HOCTPOEHUE CEUCHHI.

[leprieHIUKYJISIPHOCTh MPSIMOM U TJIOCKOCTU: MEPHEHAUKYISIPHBIE TIPSIMbIE B
MPOCTPAHCTBE, MpsIMbIE TNapaliefibHble W TMEPHEHIUKYISPHbIE K IIJIOCKOCTH,
MpPU3HAK TEPHEHIUKYISIPHOCTA NPSIMONM M IUJIOCKOCTH, TeopeMa O MpsSiMOM
NEPHEHIUKYIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yrod MEXKIy MNPSAMOU U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJl, JMHEWHBIA yrojdl JABYTPAHHOrO  yrija.
[leprieHauKyISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKHU JO TUIOCKOCTH, PACCTOSTHUE
OT  mOpsIMOM A0  IUIOCKOCTH,  MpOEKIus  (QUrypel Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCTh  IJIOCKOCTEW: MPU3HAK MNEPHEHAUKYISIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MepHeHAUKYIsIpax.

MHOrorpaHHuKu

[ToHaTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHThl MHOTOIPAHHUKA, BBIMYKJIbIC
Y HEBBIIYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBbI; OOKOBas U
MoJTHas MMOBEPXHOCTh MIPU3MBI. [Tapannenenunesn, MPSIMOYTOJIbHBIN
napajuiesnienunes; u ero cpoiictBa. [lupamuga: N-yronpHas nupamujga, TpaHU U
OCHOBAHUE MUPaMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABWIIbHAS U
yCEUCHHAsl NupaMuja. OJIEMEHThl mnpu3Mbl W nupamuabl. [IpaBuiibHBIC
MHOTOTPAHHHMKHU: MOHSITUE MPABWIBHOTO MHOTOTPAaHHHUKA; MpaBWIbHAs MpU3Ma U
npaBWIbHAs THUpaMKa; TpaBUJIbHAS TpEyrojbHas NUpaMuja W TPaBUIbHBIN
terpa’ap; KkyO. IlpencraBieHue O NpaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaeka’p u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.
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CuMMeTpusi B TIPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIILHO TOYKH, MPSIMOM,
IUIOCKOCTH.  DJIEMEHTHl CHMMETPUH B MNHpaMHUAAX, TMapajlielenurenax,
MPABHJIBHBIX MHOTOTPaHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHanu, YIJIbL
[Inomans OOKOBOW TOBEPXHOCTH M TOJHOM TMOBEPXHOCTH MPSMON TMPU3MBI,
IUIOIIAlb OCHOBaHWH, TeopeMa O OOKOBOH IOBEPXHOCTH MPSAMOW MPH3MBIL.
[Tnomans OOKOBOW TOBEPXHOCTH H TIOBEPXHOCTH MPABUIBHOW IMHPaAMUJIBI,
TeopemMa O IUIomanaud ycedeHHor mnupamuabl. [loHatne o0 o0béme. OO0BEM
MUPAMU/IBL, TPU3MBI.

[Tomobubie Tema B mpocTtpaHcTBE. COOTHOMICHHS MEXAY TIUIOMIAISIMH
IOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEII.

11 KJIACC

Tena Bpalenus

[unuaapuueckas MOBEPXHOCT, oOpasytomue UAJIMHAPUYECKON
MMOBEPXHOCTH, OCh ITWIMHAPUYCCKON TMOBEpXHOCTH. [[uawHApP: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylollas M OCh, IUIONMAAhL OOKOBONW U TIOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW ToBepxXHOCTH. KOHYyC: OCHOBaHHME M BEPIIMHA, 00pa3yroIias
U OCh, IUIONIQJb OOKOBOW U TIOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolye 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: ueHrtp, paauyc, AUAMETP; TUIOMIA[b MOBEPXHOCTH CHEpHI.
B3anMHoe pacnionoxkenue chepbl U MIIOCKOCTH; KacaTeabHas TIOCKOCTh K cdepe;
I011aAb ChEephl.

N300paxeHne Ten BpalleHUsl Ha TNIOCKOCTU. Pa3BépTka mumuHapa U KOHYyca.

KoMOuHaniun Tenm BpalieHus W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIA OKOJIO cdepwl; chepa, BOHCaHHAS B MHOTOTPAHHUK, WA TEJO
BpaIlCHUS.

[Tonsarue 06 06béMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. OO0bEM HMIUHIpA,
KoHyca. O0BEM 11apa u 1iomaab cQepol.

[TongoOuble Tenma B mnpocTpaHcTBE. COOTHOLICHUSI MEXIY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuennsi mwinHApa (MapajuielbHO YW MEPIEHAMKYISIPHO OCH), CEUYEHUS
KOHyca (TapajuieIbHO€ OCHOBAHHWIO WM MPOXOJSINEE HYepe3 BEpIINHY), CEUCHUs
mrapa.

BeKTOpbI H KOOPAMHATHI B MPOCTPAHCTBE
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BekTop Ha miiockocty 1 B npocTpaHcTBe. ClI0KEHUE U BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pasnoxenue BeKTopa no TpEM HEKOMILIaHAPHBIM
BekropaMm. [lpaBuiio mapamnenenunena. Pemenune 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM TIPpaBWJI JEUCTBUM C BekTopamu. lIpsMoyroneHas cucrema
KoopauHaT B ImpoctpaHcTBe. Koopaunarsl Bekropa. lIpocreiimme 3amaum B
KOOpJMHATax. YTON Mexay BekTopamH. CKalsIpHOE NPOU3BEACHUE BEKTOPOB.
Boeluucienue yrioB MexAy NpSAMbIMA M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIIECHUU T€OMETPUUECKUX 3a/1a4.

64



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTnka» XapaKTepHU3yOTCS:

I'pa:xknanckoe Bocnmuranme:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMHA O0OYJAFOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOI'O YJIEHA POCCHMCKOro OOIIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHI,
OpoLeayp TpaxIaHCKOro ooOmecTtBa (BBIOOPHI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJECHUCTBOBATh C COLHMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOMN IPAKIAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY Y HACTOSIIEMY POCCUICKON MAaTeMaTUKH, ICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUICKONM MAaT€MAaTUYECKON IIKOJIbI,
K HCIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYrUX HaAyKax, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HApOJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OATUYECKOTO  IOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUW HAYKHU U JAEATEIbHOCTHIO
Y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO OyMyIIETo.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas 3CTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ad4, peleHnu, paccyXIeHUM;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCII€KTaM Pa3JIMuYHbIX BUAOB UCKYCCTBA.

DuzuyecKkoe BOCIUTAHHE:

cOPMHPOBAHHOCTHIO YMEHHUS TMPUMEHATh MAaTEMAaTUYECKUE 3HAHHUS B
HMHTEpecax 3I0POBOr0 U 0E30MacHOro o0pa3a *KU3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHITUN U

OT/IbIXa, peryispHas busnaeckas AKTUBHOCTb); buszngecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITeTTHHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHUEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nuuHbiM  cpepam  MpPOPEeCcCHOHANBHOM  NEATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOM U €€ MPUJIOKEHUSMU, YMEHHEM COBEpILATh OCO3HAHHBIM BBIOOP
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Oynymeld mpodeccCuu H pealn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMYy OOpa3oBaHHWIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWHM BCEH JKM3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrn4ecKoe BOCIIUTaHHUE:

c(OPMHUPOBAHHOCTHIO JIKOJOTUYECKON KYJIBTYPhl, MOHUMAHUEM BIUSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE TMPHUPOAHOU M COIMATBHON
Cpelnbl, OCO3HAaHHEM TJIOOAIBHOTO XapakKTepa OKOJIOTHYCCKUX  MPOOIIeM;
OpHCHTAllMC Ha NMPHMCHCHUE MaTEMaTHYCCKUX 3HAHUU JUIA PCIICHHS 3a7ad B
0o0JlacT  OKpYyXKalomeld Cpenbl, IUIAHUPOBAHUS TIOCTYIKOB U OIIGHKH HX
BO3MOYKHBIX TTOCJIEICTBHM JIJIST OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW TIPAKTUKHA, TIOHHMAaHHEM
MaTeMaTHYeCKOW HaykKH Kak c(depbl YeIOBEUECKOW MeATCTLHOCTH, JTAllOB €¢
Pa3BUTHUS W 3HAYMMOCTH JUISI PA3BUTHUS LMBUJIU3AIMH; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTYpOM KakK CpEJICTBOM IIO3HAHHUS MHUPa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYI0 M HCCIIEIOBATEIBCKYIO IEATEIHLHOCTD
WHIUBUTyAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHble pe3yibTaTbl OCBOEHUSI MPOrpaMMbl y4eOHOTO MpenMera
«MaremaTtuka» XapaKTEePU3YIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHLIMU
oeticmeusmMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCMEUAMU.

1)  Vnusepcanvuvie  noznasamenwvHvle  Oelicmsus, — 0becnedugarom
Qopmuposanue 0a306bIX KOSHUMUBHLIX NpPOYecco8 odyualowuxcsi (oceoenue
Memo0o8  NO3HAHUA — OKpYJcaiowjeco  mMupa,  nNpuMeHeHue  J102UHeCcKux,
ucc1e008amenbeKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jiornyeckune 1eMCTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MTPU3HAKK MATEeMaTHUYECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHUN MEXIy MOHATUSAMU; (HOPMYIUPOBAThH
ONpENENECHNs] TOHATUW; YCTAHABIMBATh CYLIECTBEHHBIA  IpPU3HAK
KJaccu(ukanmy, OCHOBAaHMS Il OOOOILIEHUS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  MPEOOPa3OBHIBATH  CYXKACHMS:
yTBEpAUTENIbHbIE W OTpULIATENbHbIC, €IUHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;
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e BBIBISTH  MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOIMIOJEHUAX U YTBEPKICHUSX;
npemyiaraTh  KpUTEPUH  JUISI  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NCTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHUBHOTO), BHICTPAWBaTh apTyMEHTAIIUIO,
MPUBOAUTHh TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATh CcHoco0 pelreHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peIIEHUs, BbIOMpaTh HaMOOJEe TMOAXOAUMN C y4EeTOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaresibCKue AedCTBUSI:

e HCIIOJBH30BaTh BOIPOCH KaK HCCIEAOBATCICKUN MHCTPYMEHT TO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HUCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBII OKCIICPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTU4eCcKoro
o0OBeKTa, SIBJICHHS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITENILHO (DOPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIO/ICHUS, WCCIICIOBAHUS, OICHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BHTHE IPOIECCA, a TAKKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora c undopmanueii:

e BBIABISATH ACPUIUTH UHGOPMAIINH, JAHHBIX, HEOOXOIUMBIX IJII OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh HUHPOPMALMIO U3  HMCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh WH(MOPMAIIUIO, TIPEACTABIATH €€ B PA3IUYHBIX (HOpMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvle  KOMMyHuKamuemuvle  Oelicmeusi,  00ecnedusarom

copMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
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Oo0menmue:

BOCIPUHUMATh U (HOPMYIHUPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMA OOIIEHMS; ICHO, TOYHO, IPAMOTHO BBIPAXaTh CBOIO
TOUYKY 3pEHMSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHPOBATh ITOIYYEHHbIN pPe3ylbTar;

B X0JI¢ 00CYyKJIeHUs 3aJ]aBaTh BOIPOCHI 110 CYLIECTBY 00CYkAa€MOI TEMBI,
po0JIeMbl, pelIaeMoi 3a/1aui, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA ITOUCK
pELICHMs; COMOCTaBISATh CBOU CYXACHHS C CYXICHUSAIMU JPYrHX
YYaCTHUKOB JHaliora, oOHApYXUBaTh PA3IMYUE M CXOJACTBO MO3UIHIL; B
KOPPEKTHOI popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OpEJICTaBIsITh  pe3ydbTaThl  pElIeHMs  3aJadd,  HKCIEPUMEHTa,
UCCIIEIOBaHMsI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  ¢opMmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh U  HCIOJB30BATh  NPEUMYLIECTBA  KOMAaHJHOM U
VH/MBHUIyaJIbHON pabOThl IPU PEIICHNN YYeOHBIX 3a]a4; IPUHUMATh 1I€J1b
COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacnpenensaTh BUbI padOT, JOroBapUBaThCA, 00CY X AaTh MPOLIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX opMax padoThl (00CykAeHHUS, 0OMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIrMMH WICHaMU KOMaH[bI;
OLICHMBaTh KavyeCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanouvie  pezynamuenbie Oeticmeus, obecneuusarom

G opmuposarue cMbICIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATH IIJIaH, AJITOPUTM PEIISHUSI 3a]]a4H, BBLIOUPATh CIIOCO0 peIIeHUs
C YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apTyMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUI C YIETOM HOBOM
UH(pOpMALIUH.

CaMOKOHTPOJIBb:

BIIQJICTh HAaBBIKAMHM  TI03HABATCIBHOM peQIeKCHM KaK OCO3HAHHUS
COBEPILIAEMBIX JCHUCTBUHA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS IMpolecca M
pe3yJibTaTa pEeIICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh NPH PEIICHUU
3a7a4i, BHOCUTHb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
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e OILICHUBAThb COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSM, OOBICHATH
IIPUYUHBI JOCTHXKECHUS WM HEJOCTHXKCHUS PEe3yJbTaTOB JEATEIbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETCHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh MOHATUSIMU: TOUKA, TPAMAas, IJIOCKOCTb.

[TpuMeHSTh aKCMOMBI CTEPEOMETPUU U CIEJACTBUS W3 HHUX MPH PEUICHUH
r€OMETPUYECKUX 3a]1aY.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh U IEPIICHIUKYIAPHOCTD MPSMBIX
Y TTIOCKOCTEH.

KnaccudummpoBaTe B3aUMHOE pACIONIOKEHHE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMH: JABYI'PaHHBIM yroj, T'paHU JBYTPAaHHOrO yrJa,
peOpo JIBYrpaHHOTO yIJla; JMHEMHBINA yrojl ABYTPaHHOIO yria; IpajycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh TOHATUAMU: MHOTOTPAHHHUK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPaHHHUK, 3JIEMEHTHl MHOI'OIPAHHUKA, TPABUIIbHBIN MHOTOI'paHHUK.

Pacno3HaBaTh OCHOBHBIE BHUJABl MHOIOIPAHHUKOB (THpaMuia; MpU3Ma,
MPSAMOYTOJIBHBIN NapaJliesienunesn, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS IS
Kiaccupukanuy (BBIMYKIbIE W HEBBIMYKIIBIE MHOTOTPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHUKH; MPSAMbIE Y HAKJIOHHBIE PU3MBI, apalIeICUuIe/bl).

OmnepupoBaTh MOHATHAMH: CEKYIasi MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CTpouTh ceueHUS] MHOTOTPAaHHHUKOB METOJOM  CJIEJIOB, BBITIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEpPTEk U U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemarsb 3a7jaun Ha HAXOKJEHUE T€OMETPUUYECKUX BEIMUYUH 0 o0pa3Lam WiH
QITOpUTMAaM, TPUMEHSIS HW3BECTHBIE AaHATUTUYECKHE METOABl MpPH PpEIICHUU
CTaHIAPTHBIX MAaTeMaTUYCCKUX 3a/1ay Ha BBIUYMCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKAMHM, OT TOYKH JO TMPsAMOH, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU.

Pemmarp 3a1aun Ha HaAXOXKJIEHUE TEOMETPUUYECKUX BEIMUWH MO 00pa3iam Wiu
QITOpUTMAaM, TIPUMEHSSI HW3BECTHBIE AaHAIUTUYECKHE METOABl MpPH PEIICHUH
CTAaHIAPTHBIX MaTeMaTHYeCKMX 3aJad Ha BBIYUCICHHWE YIJIOB  MEXKIY
CKPEIIMBAIOIIMMUCS MPSIMBIMHA, MEXIY MNPAMOH U IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.
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Bbruncnsate 00bEMBI M IUIOIIAAN TTOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpU3Ma,
nupaMpja) ¢ TpUMEHEHUuEM (OopMyJ; BBIUUCIATH COOTHOLIEHUS MEXKIy
IJIOIIASIMU TOBEPXHOCTEN, 00BEMAMHU MOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBaTh MNOHATUSMH: CHMMETpPUS B IPOCTPAHCTBE; ILEHTP, OCh H
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPHI.

W3Bnekarp, mnpeoOpa3oBbIBAT M HMHTEPIPETUPOBATH HMH(POpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha 4YepTexax U
PUCYHKaX.

[TpumensaTy reomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUYCCKUX
3a/1a4, IPEANOJIAraloIuX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOUM (hopMe.

[IpuMeHATP NOpPOCTEUIIHE TPOTPaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE INpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
KW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJyYEHHBIE 3HAHUSA HA IPAKTHKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyalluh W IIPUMEHATH H3YyYEHHBIE IIOHATHSA B IIPOLECCE IIOMCKA pPEIICHUA
MaTeMaTUYecKu C(HOpPMYIMpPOBAHHOW MpPOOJIEMBbI, MOJEIMPOBaTh pealbHbIC
CUTyallud Ha A3bIKE TE€OMETPHUM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATUNA U TEOPEM, anmnapara ajreopbl; pemarhb
IIPAKTUYECKHE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYMH.

11 KIIACC

OnepupoBaTh TOHATHAMU: I[HJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yrolme
[ATUHAPUYECKOW  TOBEPXHOCTH;  IWIMHAP;  KOHHWYECKAas  TOBEPXHOCTH,
o0Opa3yrolre KOHUIeCKOW MOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IWIHHIP, KOHYC, cdepa u map).

OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BPAILIECHUS.

KnaccuduimpoBats B3auMHOE pacnoiokeHue chephl ¥ TUIOCKOCTH.

OnepupoBarh MOHATHUAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CETMEHTA; IIApOBOW CJIOW, OCHOBAaHWE IIIAPOBOTO CJOs, BHICOTA IIIAPOBOIO CJOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIONIAMM  TOBEPXHOCTEH TN  BpaIlEHUs,
T€OMETPUUYECKUX TEJ C TPUMEHEHHuEM (HopMy.

OnepupoBaTh IOHATUSIMH: MHOTOTPAHHUK, BIIHMCAaHHBIA B cdepy H
OMHCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIllCHUS.
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Bb4ucasTh COOTHOLIEHUST MEX]y IUIOIIAJSIMU MOBEPXHOCTEN M 00BbEMamMu
MO00HBIX TEIL.

N300paxaTs u3yyaeMble (QUIypbl OT PYKM M C NPUMEHEHHEM HPOCTHIX
YEpTEKHBIX NHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IUTIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HMH(OpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTEXKax U
PHUCYHKax.

OnepupoBath NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINTONIHATE  IEHCTBHSI  CIIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOKEHHS BEKTOPa HA YUCI0, OOBACHSTh, KAKUMH CBOMCTBAMHU OHU 00JIaJaIo0T.

[IprMeHATh MPaBUIIO NapAJUICIICIIAIIEA.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MEXKIY
BEKTOPAMH, CKAJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB U IPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsIpHOEC IIPOM3BEIAEHUE, pPACKIAAbIBaTh BEKTOpP 10 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensaTh reoMeTpuueckue QakTbl sl PEHIeHUs CTEPEOMETPUUYECKHX
3a/1a4, IPEAMNOJIAraliuX HECKOJIBKO 1IaroB PELICHMs, €CJIA YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOU (popMe.

Pemware mpocreiiye reoMeTpUYECKUE 3aJa4yd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemarep 3amauM Ha JOKa3aTelbCTBO MATEMAaTUYECKUX OTHOIICHWN U
HaXO0KJIeHUEe FeOMETPUUECKUX BEITMYMH 10 00pa3laM Wil alropuTMam, IpuMeHss
M3BECTHBIE METO/IBI IIPU PEIICHUHN CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATP NOpOCTEUIIME TPOTrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOONTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOLAE U
YKWU3HH, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallun W TPUMEHATHh HW3yYCHHBIE IOHATHS B IMPOLECCE IOWCKA PEIICHUS
MaTEeMaTU4YeCcKu CQHOPMYIUPOBAHHOM MPOOJIEMbI, MOJEIUPOBATh pealibHbIE
CUTyallUH Ha A3bIKE TEOMETPHM, HCCIEIOBATh IIOCTPOCHHBIE MOJAEIU C
MCIOJIb30BaHNUEM T'€OMETPUUYECKUX TIOHATUN U TEOpeM, amrapara aireopsl; peuarhb
PAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHHUEM T€OMETPUUECKNX BEJINYHUH.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
Kontposbubie | IIpakTuyeckue
n/n MPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bubnnorexa [IOK
1 B 10
BE/ICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmmoreka [IOK
[TapaniaenbHOCTh NPSIMBIX U IJTIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIAPHOCTD NPSAMBIX U 12 bubnunoreka LIOK
IUIOCKOCTEN https://m.edso0.ru/1c209e37
bu6nunorexa [JOK
4 10 1
Vsl MexAy IPSIMBIMHU U TUIOCKOCTSIMH httos://m.eds00.ru/1c209e37
bubmmotexka [IOK
M 11 1
> HOTOTPATHHIH https://m.edso0.ru/1c209e37
. bubmuoreka [IOK
1
6 OOBEMEI MHOTOrpaHHHKOB o https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CEUEHUS, PACCTOSHHS U YIJIbI 4 1 bubmorexa TIOK
P ' P y https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB T10 ITPOI'PAMME 68 5 0
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11 KJIACC

KounuecTBO 4acoB DJIEeKTPOHHBbIE
HaumeHoBaHue Pa3jae/ioB H TEM H(ppoBbIE
Ne n/m P Konrtpoabubie | IIpakruueckue (1ubp )
NMporpaMmbI Bcero odpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
bubmanoreka [IOK
! Tena sparerins 12 https://m.edso00.ru/1c209e37
. bubmuoreka [IOK
2 OOBEMEI Ten > ! https://m.edso0.ru/1c209e37
bubmnoreka [IOK
B 1 1
3 €KTOPBI U KOOPJMHATHI B TPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IeHNE, 7 1 bu6nmoreka [JOK
CHCTeMaTHu3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 0
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HOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne [ara undposbie
Tema ypoka Konrpoasnsie | Ilpakrnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 H3po6 I;I))KGHI/DI Ha pHc Kax: 1 bubmmorexa [IOK
p PHCYH o https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
napajuieNbHbIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTHs: epeceKaronmecs
2 TJIOCKOCTH, TIEpeceKarolrecs npsamas 1 bubmmorexa [TOK
> 1IEP P https://m.edsoo.ru/2d8a9c99
1 TUTOCKOCTh
[TonsTHSA: IepeceKarommecs
3 TJIOCKOCTH, TIEpeceKarolecs npsamas 1 bubmmorexa [IOK
- 1P p https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HAaKOMCTBO C MHOTOI'PaHHHMKaMHU,

4 n300pakeHne MHOTOTPAHHUKOB Ha 1 bubmumoreka LIOK
PUCYHKaX, Ha TPOCKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTekax
HauansHabie cBenenus o kyoe u

5 MUpaMHUe, UX Pa3BEPTKU U MOJIEIIH 1 bubmorexa LIOK

P > X pasBep ' https://m.edsoo.ru/b30dff38
CeueHHSI MHOTOTPAHHUKOB
6 HavanesHbie cBefieHus 0 KyOe u 1 bubnmoreka [JOK
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[IApaMUJE, UX PA3BEPTKH U MOJICIIN.
CeueHnnst MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8ffd32

ITonsatue 00 aKCHOMAaTHYECKOM

7 IIOCTPOEHHUU CTEPEOMETPUN:; AKCHUOMBI buGnnorexa [IOK
P P PHH: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousTre 00 akCHOMAaTHYECKOM
8 0CTpOE cTepeoMe aKCHO bubmotera LOK
IT HUU CT METPUH: HOMBI
P p p https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousTue 00 akCHOMAaTHYECKOM
9 IIOCTPOEHNU CTEPEOMETPHUIN: AKCHUOMBI Bubmorexa HOK
P P PHH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIECACTBUS U3 HUX
ITousTre 00 aKCHOMAaTHYECKOM
10 IIOCTPOEHNU CTEPEOMETPHUIN: AKCHOMBI bubmorexa HOK
P P pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUS U3 HUX
B3anmMHOe pacrionoxeHue npsiMeIx B
11 IIPOCTPAHCTBE: IepeceKarouecs, bubnnoreka LIOK
MapaJuIeNbHbIE U CKPEIIMBAIOIIUECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamenpHOCTh IPSIMBIX U
IUIOCKOCTEI B IIPOCTPAHCTBE:
12 na aJmeJILHLIei ;111313516 B bubnmorexa [IOK
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NAPAILIEIbHOCTH TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IIJIOCKOCTEH B IIPOCTPAHCTBE:! bubnnorexa LIOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTIiabl ¢ COHAITpaBIEHHBIMU Bbu6mmoreka [JOK
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https://m.edso0.ru/9f4071b9

CTOpOHAMHU
15 VYros Mexny npsMbIMU B bu6mmoreka LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYros Mexny npsMbIMU B bub6nmoreka LIOK
16
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapaynenbHOCTh MII0CKOCTEH: bubmmoreka [JOK
IapajuleIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajijiesIbHbIX IIOCKOCTEN Bubnuorexa LIOK
P https://m.edso0.ru/e504d656
IT HIIMe MpPOCTPaHCTBEHHbIE
19 (1)51(") CT::I Ha HHOEKOCEI/I' TeTpad bubmmorexa [IOK
P $ TCTPAP, https://m.edsoo.ru/4a28dc02
KyO, mapajienenumnes
. bubmnoreka [IOK
20 Hoctpoenme ceuentit https://m.edsoo.ru/1d434dof
. bubmuoreka [IOK
21 Hoctpoetine ceterit https://m.edsoo.ru/ec26fe5d
KontponbHas pabota 1o reme
99 "[IpsiMbl€ U TUIOCKOCTH B bubnnoreka LIOK
npoctpanctse. [TapamiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
I1 uu
| e ol
 TCPHCHAMKYIAD https://m.edsoo.ru/b19f6a5d
IpsIMbIe B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubnuoreka LIOK
MEPIEHIUKYIISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapasenbHele U bubnnorexa LIOK
25
MEPIEHIUKYIISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHANKYIIPHOCTH bubmuoreka [IOK
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pr[MOﬁ U IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46

[Ipu3Hak neprneHuKyJIIpHOCTH

bu6mmoreka [IOK

27
IIPSIMOM U TNIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bub6nmoreka LIOK
NEPIECHIUKYIISIPHOM IIJIOCKOCTH https://m.eds00.ru/635¢5087
29 Teopema o npsmoi bubmmoreka [JOK
NIEPIEHIUKYISIPHOM IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsamon bubnuoreka LIOK
MEPHEeHIUKYISIPHOM MJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHAMKYIIAp U HAKJIOHHBIE:
b K
31 paccTosiHiEe OT TOYKH JI0 IIOCKOCTH, htlfiJ_I/I;In:Tee dI;Z(l)c])_[r(u)/ 3347743
paccTostHKE OT MPSAMOM 70 IIOCKOCTH Be.. '
[leprieHAMKYIIAp U HAKJIOHHBIE:
bub6 OK
32 paccTosiHUEe OT TOYKH JI0 TJIOCKOCTH, h t?psj?ll;lrzTee di?)(i_[ru I66fefadd
paccTosiHUE OT MPSIMOH J0 IIIOCKOCTH T '
[leprieHAMKYNIAp U HAKJIOHHBIE:
b K
33 paccTostHAe OT TOYKH JI0 TUIOCKOCTH, ht?[ij_l;;ln(:Tee di?)(i_[r?/aSbe 8e3
paccTosiHue OT MPSAMOH J0 MIIOCKOCTH T '
[leprieHAMKYNIAp U HAKJIOHHBIE:
34 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, E;i?;lr?: di?)(ﬂ?/lgbee 22he
paccTosiHue OT MPSMOH 0 TIIOCKOCTH T '
35 VYT1b1 B MPOCTPAHCTBE: YTOJI MEXKITY bubmuoreka [IOK
MIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, JUHEWHBIN yroil bubnuorexa LIOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIN yroJl, TMHEHHBIN Yol bubnuoreka LIOK

JIBYTPAaHHOT'O yIJia

https://m.edsoo.ru/c7c777ed
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[TeprieHTUKYASAPHOCTD TIOCKOCTEH:

bu6mmoreka [IOK

38 EijiﬁgiTr;pneHHHKyMpHoCTH ABYX https://m.edsoo.ru/ec3e2da3
[lepneH qUKyYISIPHOCTD IIJIOCKOCTEM:

39 HpI/II)3HaK HegHeIf[[I/IKyJISIpHOCTI/I IBYX bubmorexa [OK
UIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
[lepneHIUKYIAPHOCTD IIOCKOCTEH:

40 IIPU3HAK [EPIIEHAUKYISIPHOCTH IBYX bubmmorexa LIOK

& https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH

41 Teopema o TpEX nepreHAUKYIApax bubmmorexa [IOK

https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX nepreHAUKYIApax bubmmorexa LIOK

https://m.edsoo.ru/52188a7d

43 Teopema o Tpex nepneHaAnKyIspax bubmmorexa LIOK

https://m.edso0.ru/9f246736
KonTponbHas padoTa 1o remam

m "IleprieH AUKYISIPHOCTD NPSIMBIX U bubnnoreka LIOK
miockocTeil" u "YTibel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU M TJIOCKOCTSIMU"

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIBIE M HEBBITYKIIbIC bubmmorexa LIOK
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKa
MHOTOTpaHHHKa
[Tpu3ma: N-yrospHas mpu3Ma; rpaHu U
46 OCHOBAHUS IPU3MBL; IIpsMast U bubnuoreka LIOK

HAaKJIOHHAsA MPHU3MBbI; OokoBas u
IMOJIHAaA MMOBCPXHOCTD IMPU3MBI

https://m.edsoo.ru/b4ad63ad
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[Tapainenenunen, npsMOYyroJIbHBIN

bub6mmoreka [IOK

47
napajuiesienuIie]l U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuaa: N-yroiabHast TupaMuaa,

IpaHu ¥ OCHOBAHHE MMUPAMH/IBI;
48 OOKOBas U TIOJTHAS IOBEPXHOCTH bubmmorexa TIOK
p . https://m.edsoo.ru/fblcd0a5
MUPaMUJIBL; TPABHIIBHAS U YCCUCHHAS
nupaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIBHOTO

49 MHOTOIpaHHUKA; NpaBWIbHAs NpU3Ma bubnnoreka [IOK
Y MpaBUJIbHAS TUpaMU/Jia; IpaBUIbHAS https://m.edso0.ru/074c8865
TpeyrojbHas nupaMuia u
MIPaBUJIBHBIN TETPAdIP; KyO
[IpencraBnenue o NpaBUIBHBIX

50 MHOTOTpaHHHUKaX: OKTadIp bubmmorexa [TOK

' ’ https://m.edso0.ru/a0fdd5bf
JOJIEKa’Ap U UKOCAIIP.
CumMMeTpusi B MPOCTPAHCTBE:
CUMMETPHS OTHOCUTENIEHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubnnoreka LIOK
CUMMETPUH B IUpAMUJAX, https://m.edsoo.ru/b9e777d9
napajuieNienune1ax, mpaBuiIbHbBIX
MHOTOTPaHHUKaX
Brruncnenue 2eMeHToB

52 MHOT'OTPAHHHUKOB: PEOpa, JUaroHaIn bubmiorexa OK

P - Pebpa, ’ https://m.edsoo.ru/6cdbecef
YTJIbI
[Tmomaae 60KOBOI TOBEPXHOCTH U
. . bubmuorexka [IOK
53 MIOJIHOW MOBEPXHOCTHU MPAMOit

MPU3MBIL, IUTOIIA/Ib OCHOBAHUMH,

https://m.edsoo.ru/37d84157
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TeopeMa 0 O0KOBOI IOBEPXHOCTHU
MPSAMOU MPU3MBbI

[Tnomaas 60KOBOM MOBEPXHOCTH H
IIOBEPXHOCTHU ITPABUIILHOMN

54 MUPAMUIBI, TEOPEMa O TIOIIAIN bubmorexa [OK
PaMtitpl, Top A https://m.eds00.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUCHHOM
IMUupaMu bl
55 KontponbsHast paboTa 1o reme bubmmoreka [IOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
. bu6mmorexa [JOK
o Honsrue 06 obneve https://m.edsoo.ru/7ad0020b
\ bu6mmorexa [JOK
> Obem mHpamu eI https://m.edso0.ru/235171b3
\ bubmuoreka [IOK
58 OObEM mHpaMit el https://m.edsoo.ru/f47dfefd
\ bubmuoreka [IOK
59 OObEM mHpaMit el https://m.edso0.ru/79¢10312
\ bubmuoreka [IOK
60 OObEM npavi b https://m.edsoo.ru/2faadc3f
bu6nmoreka [JOK
1 \
6 OObEM MpH3MbI https://m.eds00.ru/79853608
\ bubmuoreka [IOK
62
OOnem mpu3Mb! https://m.edso0.ru/1e053890
\ bubmuoreka [IOK
63 OOnem MpH3MEI https://m.edsoo.ru/482d3f51
64 KontposnbHas paboTa 1o reme bubnnorexa LIOK
"OOBEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
65 [ToBTOpEeHME, 0000IIEHNE bubnmorexa [JOK
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CUCTEeMaTH3allMsl 3HaHU.
[TocTpoenue ceuenuii B
MHOTOT'paHHUKE

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

[ToBTOpenue, 0600IIEHNE
cucTeMaTHu3alus 3HaHU.

66 Boruncnenue paccTosHUM: MEXAY 1 bubmmoreka LIOK
JIBYMS TOYKaMU, OT TOUKH J10 IPSIMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXY
CKPELIMBAIOIUMHUCS NPSIMBIMU
bubmuoreka [IOK
o7 Hrorosas kontposibHas pagota L https://m.edsoo.ru/b9146bc0
[ToBTOpeHME, 0000IIEHNE
cucTeMaTh3alys 3HaHUH.
Brruncnenue yrioB: Mexn
68 CermI/IBa}omimca Hp}IMIZ;MI/I, 1 bubmmorexa LIOK
. https://m.edso0.ru/56765e8b
MEXy MPSMOHN U IIIOCKOCTBIO,
JBYTPaHHBIX YTJIOB, YTIIOB MEXKIY
TUIOCKOCTSMHU
OBUIEE KOJIMYECTBO YACOB I1O 68

[TPOIT'PAMME
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11 KIIACC

KounyecTBO 4acon JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kourpoabnbie | IlpakTuyeckue
n/n Bcero u3y4YeHusl | o00pa3oBaTe/IbHbIC
padoTsbI padoThbI
pecypchbl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IUIOMIA b TOBEPXHOCTH 1 bubmmorexa [IOK
A TP; wiotaA P https://m.edso0.ru/0341bc2b
cepsl
B3aumHoe pacrionoxenue cepsl U

bubmuorexa [IOK
2 IUIOCKOCTH; KacarelibHasl IJIOCKOCTD 1
https://m.edsoo.ru/bed12a43
K cdepe; mrommanb chepbl

3 N300pakenue cdepsl, mapa Ha 1 bub6nuoreka LIOK
mmockocTu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[Hunuuaapudeckas MOBEPXHOCTb,

4 o0pa3yrolne UIMHIPHIECKOI 1 bubnmnoreka [IOK
MMOBEPXHOCTH, OCh UUIMHAPUYECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yoIIas U OCh; 1 bubnmnoreka [IOK
o b 60KOBOW U MOJTHON https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300paxeHne MuIMHIpA HA
I0cKocTu. Pa3BépTka numuHapa.

6 CedeHus UIIMH, I; (rmocxocnio 1 bubmmorexa LIOK

HILTHEP ’ https:/m.edso0.ru/016e25eb
napauieIbHON WIn
MIEPIICHIUKYJIIPHOM OCH ITAJIHH]IPA)
7 Konnueckas moBepXHOCTb, 1 bubnunorexa [JOK
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o0pa3yrolre KOHHYeCKOI
MMOBEPXHOCTHU, OCh M BEPILIUHA
KOHUYECKOI MOBEPXHOCTHU

https://m.edsoo.ru/c94ba09b

KOHYCZ OCHOBAaHHME U BEpPIIHHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
pasyrot o» THOTHAA https://m.eds00.ru/897dd3b2
OOKOBOM M TIOJTHOM MOBEPXHOCTH
Y ceueHHBII KOHYC: 00pa3yroIye u
9 BBICOTA; OCHOBaIZI/ISI u goxz};)aﬂ bromiorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
mockocT. Pa3zBepTka xoHyca.

10 Ceuenus KoHyca (TIOCKOCTHIO, bubnmnoreka [IOK
MapasiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TJIOCKOCTBIO, MTPOXOIAIIEH Yepes
BEpILIUHY)

1 KomOuHanws Ten BpalieHus u bubnmnoreka [IOK
MHOT'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHukK, ONMCaHHBINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubnmnoreka [IOK
MHOTOT'PAaHHUK WUJIU B TEJIO https://m.edso0.ru/0b136158
BpalleHus

13 Ilonsatue 00 006éMe. OCHOBHEIE bu6nuorexa [JOK
CBOMCTBa 0OBEMOB Te https://m.edsoo.ru/26a03fb7

but6moreka [IOK

14 O06mbe

DEM [HILITHHIp, Komyca https://m.eds00.ru/5513d87b
but6moreka [IOK

15 S
Obem mapa u momaze Chepet https://m.edsoo0.ru/d189bde2

16 [TogoOHBIE TeNa B MPOCTPAHCTRE. bubnuoteka [IOK
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CooTHoOIICHUS MEXTY IUTOIIAAIMU
MOBEpXHOCTEH, 00BbEMaMu
MOIOOHBIX Te

https://m.edsoo.ru/810cfleb

17 KonTponbHas paboTa o remam bubnmoreka [IOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha u10CKOCTH 1 B bubnmoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cno)xeHue U BBIYMUTaHUE BEKTOPOB bubmmorexa LIOK
p https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHUCIIO0 bubmmorexa [IOK
P https://m.edsoo.ru/dee379eb
PasnoxxeHue BekTopa mo TpemM
21 HEKOMILIAaHAPHBIM BEKTOpam bubmorexa LIOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuino napayuenenunena
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHHUEM NPaBUJI IEUCTBUH C brbmorexa [OK
https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIN METO,
23 1} I/IpJIGH_IGHI/II/I reOMeIT) I/I‘ICCKI/IXH brbumorexa LIOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbHas cucteMa
24 KOOpJIUHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! BekTopa. [Ipocreiimme https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAHHATaX
o5 Yron Mexay BEKTOpaMH. bubnuoteka [IOK
CkansipHO€ NPOU3BEICHIE BEKTOPOB https://m.edsoo.ru/725effc4
26 Berunciienue yrioB MExy bu6muoreka LIOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonTponbhas paboTa o teme

27 "BekTopsl 1 KOOPIMHATHI B 1 bubmorexa LIOK
. https://m.edsoo.ru/77¢22fc5
IIPOCTPAHCTBE
[ToBTOpEeHME, 0000IICHUE U
28 crucremaTu3anus 3HaHui. OCHOBHEIS 1 bubnuoreka [IOK
(burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU U
[ToBTOpEHME, 0000IICHUE U
29 cucreMaru3anys 3HaHuil. OCHOBHbIE 1 bu6mmoteka [IOK
¢burypsl, GpaxTel, TEOpEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPU U
[ToBTOpeHmE, 0000IICHUE 1
30 cucTeMaTu3alus 3HaHui. 3a1auun 1 bubnnorexa [IOK
IJIAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHHs
[ToBTOpenue, 06001ICHIE U
31 cucTeMaTH3alys 3HaHUH. 3a1a4un 1 bubmmnoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peIeHwsI
[ToBTOpenue, 06001ICHIE U
30 cucreMaTtu3anus 3HaHui. OCHOBHBIE 1 bu6muoreka LIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
but6moreka [IOK
33 Hrorosas KOHTpoOJIBHAs paboTa 1 httos://m.edsoo.ruec24dfc?
34 [ToBTOpenue, 06001IeHNE U 1 bu6moreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB IT10 34
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I[TPOI'PAMME
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MPOBEPSAEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI 0CBOCHHUSI 0CHOBHOM
NIPOBepsIeMOro .
0o0pa3oBaTe/ibHOI NPOrpaMMbl CPpeIHero o01ero 00pa3oBaHusi
pe3yJabrara
7 I'eomerpust
7.1 OnepupoBaTh MOHATUIMU: TOUKA, IPAMas, INIOCKOCTb
- [IpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELICHUU
' reoMEeTPUUYECKUX 3a1a4
23 OnepupoBaTb NOHATHAMHU: NAPAUIEIBHOCTh M IEPHEHIUKYIAPHOCTD
' IIPSAMBIX U IJIOCKOCTEN
- KnaccugunupoBarh B3aMHOE PacHoOOXKEHHUE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: IBYTPaHHBIN YIoJl, [PaHU ABYIPAHHOTIO YIJa,
7.5 peOpo ABYrpaHHOIO yIiia, TMHEWHBINA yroi JBYrpaHHOIO yIJia, FpajaycHas
Mepa JBYTPaHHOIO yria
6 OnepupoBaTh MOHATHAMHM: MHOTOIPDAHHUK, BBITYKJIBIA M HEBBITYKIIBINA
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOTpaHHHKA, TPABUJIbHBIN MHOTOIPaHHUK
22 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOI'OI'PAaHHHMKOB (MHMpamuja, MpU3Ma,
' PSIMOYTOJIbHBIN Mapauienenumnes, Kyo)
KnaccupunupoBate  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJif
-8 kinaccupukanuy  (BBINYKJIbIE W HEBBINYKJIble  MHOTOIPaHHMKH,
' [paBWIbHbIE MHOTOIPDAaHHUKM, TpSIMblE M  HAKJIOHHBIE IPU3MBI,
napaJuIeNIeTUIe bl )
29 OnepupoBatb MOHATUSAMMU: CEeKyIas IUIOCKOCTB, CeueHHe
' MHOT'OI'PaHHHUKOB
210 OOBSCHATH  NPUHLUIBI  TOCTPOEHHMS  CEUYEHHH  MHOTOIPaHHUKOB,
' HCIIOJIBb3YS] METO/I CJIEZIOB
211 CrpouTh ce4eHus MHOTOTPAHHUKOB METOJOM CJIEOB, BBINOJIHATH

(BBIHOCHBIE) IJIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (pUryp:
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BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaX0XJI€HUE T€OMETPUUYECKUX BEIMUYMH IO oOpa3iam
WM QIrOpUTMaM, MPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOAbI MIPHU
pELIEHUM CTAaHJAPTHBIX MAaTeMAaTHYECKUX 3aJad Ha BBIYKMCIICHUE
PacCTOSAHUI MEXKy ABYMs TOYKAMH, OT TOYKHU 110 IPSIMOM, OT TOYKH 10

IIJIOCKOCTH, MEXKIY CKPCHIUBAOIITUMHUCS IIPAMBIMHA

7.13

Pemrats 3aJa4d Ha HaXO0XACHHUEC I'COMCTPHUYCCKUX BECJIIMYHH I10 o6pa3uaM
UKW aJIrOpUTMaM, IPUMCHAA H3BCCTHBIC AHAIUTHYCCKUC MCTOAbI IIPU
pCICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BBIYMCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIUMUCSA IPAMBIMH, MCKIY HpHMOfI U IIJIOCKOCTHBIO,

MCKAY INIOCKOCTSAMMU, IBYI'DAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M IUIOMIAIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHreM (OpMYJl, BEIYUCISATh COOTHOIICHUS
MEXKIYy  IUIOAIIMH MMOBEPXHOCTEM, o0BEMaMu MO00HBIX

MHOI'OI'paHHHKOB

7.15

OHepI/IpOBaTL HNOHATHUAMHA: CUMMCTPHUA B IIPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTb CUMMCTPHUH, ICHTP, OCb U IINIOCKOCTb CUMMETPUU (bl/IrypBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HUH(DOPMALIUIO O
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUTypax, MPEICTaBICHHYIO Ha

YEepTEKaAX U PUCYHKAX

7.17

HpI/IMeHHTL TCOMECTPHUICCKUC (I)aKTLI IJId pelICHUS CTCPCOMECTPUUICCKUX
3aaa4, HOpcamnojararonmmx HECKOJbKO IIaroB pemcHHA, €CJIN YCJIOBUA

MMPUMCHCHUA 3a/1aHbI B SIBHOU (bopMe

7.18

[IpumeHsaTh IPOCTEMIIME NPOrpaMMHBIE CPEACTBA W DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI TP PCHICHUHN CTCPEOMCTPUICCKHUX 3adav

7.19

HpI/IBO,Z[I/ITB NpUMEPBI MAaTCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IMpUpoAc u

JKHU3HH, paClio3HaBaThb NPOSABJICHUC 3aKOHOB I'€COMETPUHN B HCKYCCTBC

7.20

ITpyMeHsTh NOTy4YEHHBIE 3HAHNS HA NIPAKTUKE: aHAIU3UPOBATh peaJIbHbIE
CUTyallud M TPUMEHATh W3YYECHHBIE IIOHATUS B IIPOILECCE IIOHCKA
peneHus MaTeMaTHYECKH chopMyIUPOBAHHOMN po0GJIEMBI,
MOJIEJIMPOBAaTh pealbHbIE CUTYallMd Ha A3BIKE F€OMETPHH, UCCIIEN0BATh
MIOCTPOCHHBIE MOJIENM C UCIHOJb30BaHUEM TI'€OMETPUYECKHX IMOHATHH MU
TeopeM, arnrnapara aare0pbl, perarb MpakKTUYECKUe 33aauu, CBSI3aHHbIE C

HaXO0XXIACHUEM I'COMETPUICCKUX BEJIMUNH
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11 KJIACC

Koz IIpoBepsiemble NpeIMeTHbIE Pe3yIbTAThl 0CBOEHHSI OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHON MPOrpPaMMBbI Cpe/IHEro 0011ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomeTpus
OnepupoBaTh MOHATHIMHU: [IWJIHHIPUIECCKAS TIOBEPXHOCTH, 00pa3yroIue
6.1 WINHAPUYECKOW TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3yrole KOHMYECKOW MOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacnio3naBats Tena Bpanienus (IMUIMHIP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI TTOTYUEHUS TEJT BPAICHHS
6.4 KiaccudumupoBats B3auMHOE pacioyiokeHnue chepbl U TUIOCKOCTH
OnepupoBaTh MOHATHSIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAaHME IIAPOBOTO CIIOS, BHICOTA
IaPOBOTO CJI0s, IAPOBOW CEKTOP
66 Bbuncnsate  00bEMBI M IUIOIIAAM TIOBEPXHOCTEH Ten BpalleHUs,
' re€OMETPHUYECKUX TEJI C TPUMEHEHHEM (POPMYIT
OnepupoBaTh MOHATHSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B cdepy H
6.7 OTIMCaHHBIN 0KOJIO cepbl, cepa, BIMCaHHAst B MHOTOTPAaHHUK FITH TEJIO
BpaIICHUS
68 BbUMCHATE  COOTHOLIEHHS MEXKIYy IUIOUIAJsIMA  TIOBEPXHOCTEH H
' 00BEMaMu OJTOOHBIX TE
69 N300paxkaTh M3ydaemble (GUTYPHI OT PYKH U C MPUMEHEHHEM IPOCTHIX
' YEepPTEIKHBIX HHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) ITUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUryp: BHJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUECHHUS Tel
BpaIlICHUS
W3BnekaTb, MHTEPIPETUPOBATh M IMpPeoOpa3oBbIBaTh HH(POPMAIIUIO O
6.11 MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (DUTYpax, MpPEJCTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTH TeoMeTpudeckre (PakThl A PELICHUs] CTEPEOMETPUUYECKUX
6.12

3aaa4, IMpeAriojJaratommux HECKOJIbKO MIAaroB pCHICHUs, €CIIN YCIIOBUA

MIPUMEHEHUS 3a/I1aHbI B IBHOU popme
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6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonasaTs IIGfICTBPISI CJIOKCHHUSA BCKTOPOB, BLIYMTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YMUCIIO, OGLﬂCHﬂTL, KaKMMH CBOMCTBAMHM OHH

001a1ar0T

6.15

HpI/IMeHﬂTB IIpaBUJIO IMapaJuICICIIUIICaa Ipu CJI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
YroJa MEXAYy BEKTOpaMH, CKaJsPHOE IIPOU3BEACHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxoauts cymMMy BEKTOPOB M IPOU3BEACHHUE BEKTOpPA Ha YMCIIO, Yroj
MEX1y BEKTOpaMH, CKaJIsipHOE IPOU3BEACHHE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3a,HaB8.TB IJIOCKOCTb YPAaBHCHUEM B I[CKB.pTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemats HpOCTGﬁH.IHC IreOMECTPUUCCKHUC 3aladyd Ha IIPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O MCTOJa

6.20

Pemrats 3aJa4ud Ha A0Ka3aTCJIbCTBO MATEMAaTHYCCKHX OTHOIICHUUA U
HaXO0XACHUC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJITOpUTMam,
IMPUMCHAA HU3BCCTHBIC METOABI npu peICHUH CTaHAAapTHBIX

MAaTEMATUYCCKHUX 3a1a4

6.21

IIpumensaTh mpoOCTEHIIME NIPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI TP PCUHICHUH CTCPEOMECTPUICCKUX 3aaav

6.22

IIpuBOAUTE MPHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U

JKU3HH, paCllo3HaBATh NPOSABIICHUC 3dKOHOB I'€COMETPUHN B HCKYCCTBC

6.23

[IpumeHsiTh NOJy4YEHHBbIE 3HAHMUS HAa MPAKTUKE: aHAJIU3UpPOBATh
peasibHble CUTYyallud W TNPUMEHSATh H3YyYEHHBIE MOHATHUS B Ipolecce
MOKUCKA pelIeHUs] MaTeMaTH4ecku C(OpMyJIUpPOBAaHHON MpPOOIEMBI,
MOJIEJIMPOBATh pealibHbIE CUTYallUHd Ha S3bIKE T'€OMETPUH, UCCIEN0BATh
IIOCTPOECHHBIE MOJENIN C MCIOJIB30BAHUEM T'€OMETPUUYECKUX IOHATUN U
TEopeM, amnrnapaTa aareOpsl, perarb NpakTUYeCKUe 3a7auu, CBI3aHHbIE C

HaXO0XIACHUEM I'€COMETPUICCKUX BEJIMUNH
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ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, NMpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[Tonatue 00  aKCMOMAaTMYECKOM  IIOCTPOEHUM  CTEPEOMETPUM:  AKCHOMBI

CTEPCOMETPHH U CICACTBUA U3 HUX

7.2

B3aumHoe  pacnosokeHue ~ OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble U CKpeluBarommecs mnpsmeie. [lapamienbHOCTh MOPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajUlelIbHbIe MpsIMble B  I[POCTPAHCTBE,
MapajuIeTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh NPSIMON U TUIOCKOCTH. YTIBI C
COHAIIPaBJICHHBIMU CTOPOHAaMH, Yrojl MEXIYy MpsAMBIMM B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauieNbHbIX
iockocteil. [Ipocrelimme mpocTpaHCTBEHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadp,

Ky'6, mapauiCJICIuIca, IoCTpoCHUcC CeUYeHUM

7.3

IlepneHquKyISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAUKYJSIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MPSMbIE NTapaJLIECIbHBIE U MEPIICHIUKYIIAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePHEHAUKYJISIPHOCTH MIPSMOM U IIJIOCKOCTH, TEOpPEMaA O MPSIMOM NEPIEHANKYIIAPHON
IJIOCKOCTH. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIAY IMPSAMONM U IIJIOCKOCTBIO,
JBYI'PAaHHBIA yroOJI, JMHEHHBIM Yrojl JAByrpaHHoro yria. llepnenaukynsap wu
HAKJIOHHBIE: PACCTOSHME OT TOYKU [0 IUIOCKOCTH, PACCTOSTHUE OT MPSAMOU IO
IJIOCKOCTH, MPOEKIMST (PUTypbl HAa MIOCKOCTh. llepneHauKyaspHOCTh IJIOCKOCTEMH:
IPU3HAK  MEPHEHIUKYJIIPHOCTH  ABYX  Iulockocrted. Teopema o  Tpex

MEPIICHAUKYIIApax

74

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOIPDAHHMKA, BBINYKJIBIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, DPa3BEpTKa MHoOrorpaHHuka. [Ipusma: N-yronbHas
npu3Ma, TpaHU M OCHOBAaHHS MPU3MBI, IpsiMasi U HAKJIOHHAs MpPU3MBI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH MpU3Mbl. [lapannenenunen, npsMOyrojabHbIN apajuIeIeuIes]
U ero cporictea. [lupamuaa: N-yroyipHas nupamMuaa, rpaH 1 OCHOBAHHWE ITUPAMMUIBI,
OOKOBasl W TOJIHAS MMOBEPXHOCTh MUPAMUJbI, MPaBUWIbHAS U yCEUCHHAs NMUpaMHJA.
OJIeMEHTBl TpU3Mbl W nupamuabl. lIpaBuiabHBIE MHOTOTpaHHUKH: ITOHSATHE

MMPaBUJIBHOIO MHOTOI'paHHHMKA, IIpaBHUJIbHAA IIpU3Ma U IPaBUJIbHAA NIHUpaMHUaA,

91




NpaBUIbHAS TPEYTOJIbHAS MUPAaMHIA U IPAaBWIBHBIN TeTpa’ap, KyO0. [Ipeacrasnenue
0 IpaBWJIbHBIX MHOTOTPaHHHMKAX: OKTa’Ap, NOJAeKa’p U ukoca’apyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

75

CumMMmeTpuss B TPOCTPAHCTBE: CHUMMETPUS OTHOCHTENBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHThl CUMMETPUH B MMpaMUax, NapajuleIenune1ax, IpaBuiIbHbIX

MHOT'OI'paHHHUKaX

7.6

Brruncienue 31eMEHTOB MHOTOTPAaHHHMKOB: peOpa, nuaroHanu, yriel. [lmomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM HPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MPsAMOH mpu3Msl. [1nomans 60koBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IPAaBUJIBHOM INHpaMHUAbl, TEOpPEMa O IUIOIIAIU

yceueHHoM nupamuibl. [lonarue 06 o6bpeme. O0BEM MUPaMUIbI, TPU3MbI

1.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEXIY IUIOMIAIMH TTOBEPXHOCTEH,

00BEMaMU TOTOOHBIX TET

11 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COAECPKAaHUA

6

I'eomerpus

6.1

Hunuaapuyeckasi moBEpXHOCTh, 00pa3yroline HUIMHIPUUECKON TTOBEPXHOCTH, OCh
LWINHAPUYECKOM moBepxHOCcTU. L{MaMHAp: ocHOBaHUS M OOKOBas MOBEPXHOCTb,

oOpa3ytomias u 0ch, TJI0MIA, OOKOBOM U TTOJIHOM MTOBEPXHOCTH

6.2

Konunyeckas moBepXxHOCTh, 00pa3yrole KOHUUYECKOH OBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOM mMmoBepxHOCTU. KOHyC: OCHOBaHME M BeplInMHa, o0Opasyrolias U OcCh,
MJI0IIA b OOKOBOM M TIOJIHOW MOBEPXHOCTU. YCEUCHHBIM KOHYC: oOpasyromue u

BbICOTA, OCHOBaHU U OoKoOBas ITOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, IMaMeTp, MIOHIaas MOBEpXHOCTH chepsl. BzanmHoe

pacrnooxxeHue cepbl M INIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, IIIomab
cepbl

6.4

N3o0pakeHue Ten BpameHus Ha TII0CKOCTH. Pa3BeépTka MUIMHIpa U KOHYyCa

6.5

KomOunanmu Ttenm BpaimieHus ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA

oKo0JI0 cepbl, cepa, BIHCaHHAsT B MHOTOTPAHHUK, UJTH TEJIO BPAILICHUS

6.6

[Tonstne 06 oOwveme. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 oObeMe
MPSIMOYTOJIBHOTO Tapajuiesienumeaa U ciaeacTBus u3 Hee. OObEM IUIMHIPA,

KoHyca. O0beM m1apa 1 mIomaas cepbl
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[Tomobuple Tema B mpocTpaHcTBe.  COOTHONMICHHS ~ MEXKAY  IUIOMIAISIMU

o MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TeN
6.8 Ceuenust mwiMHApa (MapajulesIbHO U TMEPHEHIUKYISIPHO OCH), CEYeHHs] KOHyca
' (mapannenbHOe OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIIMHY), CEUSHUS [1apa
Bekrop nHa miockoctu u B mpoctpaHcTBe. ClIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHO)€eHue BeKTOopa Ha uyucio. Pas3ioxkeHne BEKTOpa 10 TPEM HEKOMIUIaHAPHBIM
' BekTopaM. IIpaBwio mapamienenunena. PemieHne 3agad, CBS3aHHBIX €
IIPUMEHEHHEM IIPaBUJI ICHCTBUI ¢ BEKTOpPaMU
[IpssmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTopa.
6.10 [Ipocreitmue 3agaun B KOOpAWMHATaX. YTron MeExAy Bekropamu. CkanspHoe

IIPOU3BCACHUEC BEKTOPOB. Brrancienue YIJIOB MEXKAY HNPAMBIMHU U IIJIOCKOCTSIMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J ITpH pCIICHUH I'COMCTPUICCKUX 3a/la4d
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HHPOBEPSAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
HPOI'PAMMBI CPE/IJHET'O OBIIEI'O OBPA30OBAHUA

Kon
NpoOBEPsAEMOro
TpeOOBaHUs

IIpoBepsiemble Tpe0OBaHMS K NMPeIMETHBIM pe3yJIbTATAM OCBOEHHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOTrPaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

Bilagenne meromaMM JOKa3aTelbCTB, AIrOPUTMAaMHU pELICHUs 3a]ad;
yMmeHue (opMynupoBaTh W ONEPUPOBATH IMOHATUSMHU: ONpEACTICHHUE,
aKCuoMa, TeOpeMa, CIEACTBHE, CBOWCTBO, IPHU3HAK, JOKa3aTENbCTBO,
paBHOCHIIbHBIC (HOPMYITHPOBKH; TPUMEHSTH UX; YMEHUE (POPMYITHPOBATH
0o0paTHOE U NPOTUBOIOJIOKHOE YTBEPXKJIECHUE, MPUBOJIUTH IPUMEPHl U
KOHTPIPUMEPBI, HMCIOJIB30BaTh METOJ MAaTeMAaTH4EeCKOW WHIYKIINY;
IIPOBOAMTH  JI0Ka3aTelIbHBIE pPACCYXACHHUA IpU PEIICHUH 3azad,
OLICHUBATh  JIOTMYECKYH)  IPAaBHIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATh MOHATUSAMU: MHOXKECTBO, MOJMHOXECTBO, ONEpallMM Hajk
MHOXECTBAMHU; yMEHHME HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIMCaHUs PeaJbHBIX IIPOLECCOB U SBICHUN U IIPU PELICHUU
3aJa4, B TOM 4YHCIE U3 JPYIHX Y4YEOHbIX MPEAMETOB; YMEHHE
OINepUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, AepeBo, K1, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb M ONUCBIBATH Ipadbl pa3InYHBIMU

crocob6amu; UCIOIb30BaTh rpadbl MpU PELICHUH 3a1a4

YMeHue oneprupoBaTh MOHATUSMU: HATypaJbHOE YHMCIO, LIEJIO0€ YHUCIIO,
CTENEHb C IIEJIBIM MOKa3aTesieM, KOPEeHb HATypaJbHOW CTENEHH, CTETEHb
C pauMOHAIBHBIM  IIOKA3aTEJIEM, CTENEHb C  JEHCTBUTEIBHBIM
nokasareiaeM, JorapupM 4YHUCIa, CHUHYC, KOCHHYC M  TaHICHC
IIPOU3BOJBHOTO YHCJIA, OCTATOK IO MOXYJIO, PALMOHAIBHOE YHUCIIO,
UPpAllMOHATIBHOE  YWCJIO,  MHOXECTBA  HAaTypaJlbHBIX,  LEJbIX,
palOHaIbHBIX, JECHCTBUTENBHBIX UYHMCEI; YMEHHME HCIOJIb30BaTh
MPU3HAKK JIETMMOCTH, HaUMEHBIIMM OOLIMIl JenuTenbh W HauMEHbLIee
o01iee KpaTtHoe, anropuT™ EBKiMIa npu pemeHun 3aaay; 3HAKOMCTBO C
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMH  CUMCIEHUS;  YMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAYEHUH W MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNeHsIMH U JorapupmMamu, npeoOpa3zoBaHus IPOOHO-pAllMOHATBHBIX

BBIPDAKCHMI; YMEHHE OIEpHUPOBATh IMOHATHUAMM: IOCIEA0BATEIBHOCTD,
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apudmernueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OCCKOHEYHO yOBIBaOIIasi TIeOMETpHYECKas TPOTrpecchus; YMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C MMOMOIIBIO PEKYPPEHTHBIX
dbopMysa; yMEHHE ONEpPUPOBATh TOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSHKCHHBIE KOMILIEKCHBIC YHCIIa, MOJIYJIb U apTyMEHT KOMIUIEKCHOTO
yucia, ¢opMa 3alUCH  KOMIUIEKCHBIX —4YHcell (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpawydeckas); yMeTb  IPOU3BOIUTH
apuMeTUYECKHE JICUCTBUS C KOMIUICKCHBIMH YHCJIAMH; IPHBOJHUTH
NpUMEpbl  UCIOJIb30BAHMS  KOMIUIEKCHBIX  YHCEN;  ONEpPUpPOBATH
NOHATUSIMU: MaTpuiia 2xX2 u  3X3, onpeaenauTenb MaTpUIbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OITPCACIIMTCIIA

YMeHue OIICPUPOBATL MOHATHUAMHA: PALlHOHAJIBHBLIC, HPPAIHUOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/Iq)MI/I‘{eCKI/IC, TPUTOHOMCETPHUUYCCKHEC
YpaBHCHHUA W HCPABCHCTBA, HX CHCTCMbI, YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHUC DpCIIATh YpPABHCHUAI,
HCPAaBCHCTBA W CUCTEMBI C IMOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HCPABCHCTBA MW CHUCTCMBI C IIapaMETpPOM; IIPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CUCTEMBI JIA PCUHICHUSA MATCMATHYCCKUX

3a/1a4 U 3aJ1a4 U3 pa3IMUHbIX 00J1acTel HAYKU U peabHOM KU3HU

YMeHue onepupoBaTh MNOHATHAMM: (QYHKIHS, YETHOCTh (DYHKIIMH,
NePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
byHKLINH, SKCTpeMyM (YHKIMH, HAauOOJIblee U HaUMEHbIIee 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HEMpepbIBHAS (PYHKIIHUS, aCUMIITOTHI rpaduka
¢byHKLMH, TIepBas U BTOpas MPOU3BOAHAs (DYHKIMH, TEOMETPHUUECKUIN U
¢u3nyecKuil CMBICI TPOU3BOJHOW, TNepBooOpa3Has, ONPEACICHHBIH
MHTErpajl, YMEHHE HaXOJIUTh aCHUMOTOTHI rpaduka (YHKUUHU; yMEHHE
BBIUHCIISATH NPOU3BOJHBIE CYMMBI, [POU3BEACHMS, YACTHOIO H
KOMITO3UIIMN (YHKLIUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; YMEHHE HAXOJIWUTh MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIIMIA;
YMEHHUE HCMOJb30BATh MPOU3BOAHYIO JJIS HCCIEAOBAaHUS (YHKIHH,
HaXOJUTh HAuOOJbIIME W HaWMEHbIINE 3HAa4eHUs] (QYHKIHUI; CTPOUTH
rpauKyd MHOTOYJICHOB C HCIOJIB30BAHUEM aIlllapaTa MaTeMaTu4ecKoro

aHajin3a; HNPUMCHATH IMPOU3BOAHYIO [JIA HAXOXKIACHUA HAWITYydlICro
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pelieHusl B MPUKIATHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKHX U
(bU3MYEeCKUX 3aja4ax; HAXOAUTh IUIOMAIU U 00BEMBI (DUTY C TIOMOIIBIO
WHTErpajia; MPUBOAUTH MPUMEPHI MAaTEMaTHUYECKOTO MOJEIUPOBAHUS C

OMOIIIBI0 T HepeHIMATEHBIX YPAaBHEHU I

VYMeHue onepupoBaTh MOHATHSAMU: rpaduk ¢GyHKUMM, oOparHas
¢byHKIMsA, KOMIO3UIUS (YHKUWN, JUHEHHAas (QYyHKIUS, KBaJpaTU4YHAas
byHKIHS, parMoHaIbHas byHKIIHS, CTETICHHAs byHKIIHS,
TPUTOHOMETPUYECKHE  (PYHKIUH, OOpaTHBIE TPUTOHOMETPHUYECKUE
GyHKLIMHM, [OKa3aTeabHass U Jorapupmuueckas (QyHKIUM; yMEHHUE
CTpOUTh TpadUKH U3YyYCHHBIX (DYHKIHIA, BBINOJHATH MpPeoOpa3oBaHUS
rpaduKoB (GyHKUUH, UCTIOJIB30BaTh I'paMKH JJIs U3YUYEHUs IPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3a7ad U3 JPYTruX y4eOHBIX MPEIMETOB H
3aJjay U3 peabHON >KU3HU; BhIpakaTh (pOpMyJIaMU 3aBUCUMOCTU MEXAY
BEJIMYMHAMH; UCIIONB30BaTh CBOMCTBA W TpapuKku (QYHKUUH 17
pelleHHs] ypaBHEHMH, HEpaBeHCTB U 33/1a4 ¢ apaMeTpamu; U300paxxaTh
Ha KOOPAMHATHOM IIOCKOCTM MHOYKECTBA PEIICHUN ypaBHEHU,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBbIE 3a/ladyd pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOIEHTHI, JOJIH W YacTH, HA JBHKCHHE, Pa0OTy, CTOMMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 331a4 U3 00JacTH yIpaBJIeHUs TUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI 110 YCIOBHUIO 3aJayM, MCCIIEI0BATb IIOJIYYEHHOE DEIICHHUE U
OLICHMBaTh MPAaBIONOJO0HOCTh pE3yJIbTaTOB; YMEHHE MOJEIUPOBATh
pealbHBIE CUTYallUH Ha $A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAXKCHMUS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHMIO 3aJ1a4H,
UCCJIEN0BATh IMOCTPOCHHBIE MOJEIN C UCIOJIB30BAHUEM allapara

anreOpbl, THTEPIPETUPOBATH MOJTYYEHHBIN pe3ysIbTaT

YMeHue onepupoBath MOHATHAMH: cpeliHee apudmeTuyeckoe, Meanana,
HauOoJiblllece ¥W  HAWMEHbIlee 3HAYCHHS, pa3Max, JUCIEPCHS,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE W3BJICKaTh,
WHTEPIPETHPOBAaTh WH(OOPMAIUIO, TPEICTABICHHYI0 B TaOIWIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOMCTBA peabHBIX MPOIIECCOB U
SIBJICHH; TIPEACTABIATH, HHPOPMAIIMIO ¢ TIOMOIIBIO TAOJIHI] U THarpaMM;
HCCIIEIOBATh CTaTUCTUYECKUE JTaHHBIE, B TOM YHCIIE C NPUMEHEHUEM

rpaguueckux MeTOJOB U  JJIEKTPOHHBIX CPEIACTB; IpaduyecKu
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HUCCJIICOA0OBATh COBMCCTHBIC HaGHIOIICHI/IH C InoMombr  Juarpamm

pacceuBaHys U IMHENHOU PErpeccuu

YMeHue onepupoBaTh MOHATHSAMHU: CIyYalHBIM ONBIT W Clly4ailHOE
COOBITHE, BEPOSATHOCTH CIIYYaHOTO COOBITHS, YMEHHE BBIUUCISTH
BEPOATHOCTh C HCIOJIb30BaHUEM TIpaUUecKUx METOJOB; MPUMEHSIThH
GOpMyIbI CIIO)KEHHUSI W YMHOXKCHHUS BEPOSTHOCTEH, (OpMyIy TOTHOM
BEpOSATHOCTH, (hopmyny bepHyiu, komOuHATOpHBIE (HDaKThI U (HOPMYJIBI;
OIICHUBATHh BEPOSTHOCTH PEATBHBIX COOBITHIA; YMEHHE OIEepPHUPOBATH
MNOHATUSIMM:  CIy4yaiiHas BeJIMYMHA, paclpeiesieHue BEepOsSTHOCTEH,
MaTEeMAaTHYECKOE OKUIAHHWE, IUCIEPCHS W CTAHJIAPTHOE OTKIIOHEHHE
CIy4ailHOH BENWYMHBI, (QYHKUMU paclpelneieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTeIbHOTO W HOPMAIBHOTO paclpeieiieHui;
YMEHHE HCMOJb30BaTh CBOMCTBA W3YYEHHBIX pacHpeeNeHuid s
pelleHusT 3aJla4, 3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJIBIIMX YHCE,
METOJIbI BBIOOPOYHBIX HCCIEAOBAaHUN; yMEHHE NPUBOJUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIIMX YHCENT B MPUPOIHBIX U OOIICCTBCHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATh MOHITUSAMU: COUETaHHE, IEPECTAHOBKA,
YUCJIO COYETAaHWU, YHCIIO TNEPeCTaHOBOK, OuWHOM HbIoTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PACCYKICHUS JUIS pElICHUs 3a/1a4;
OIICHUBATh  BEPOSATHOCTH  pEAJTbHBIX  COOBITHH;  COCTaBIIATH

BEPOSITHOCTHYIO MOJIENIb M HHTEPIIPETUPOBATH ITOJIyYCHHBINA PE3yJIbTaT

YMeHue onepupoBaTb NOHSTUAMM: TOYKa, TMpsiMasi, IJIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIUYMHA YIJa, IJIOCKUH  yrodi,
JBYIpaHHBIA yroj, TPEXTPaHHbBIM Yroy, CKpelIUBaroIIuecss NpsMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYISPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroiu
MEXY NPSMBIMH, YIOJI MEXKAY HpPSIMOW U IUIOCKOCTBIO, YrOJd MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXKY IUIOCKOCTSIMHM; YMEHHUE UCIIOJIb30BaTh MIPU
pelleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IIAHUMETPUU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOHUTH
MaTeMaTUYeCKUe MOJENIHM C IMOMOIIBI0 T€OMETPUYECKUX MOHITUH U

BCJIIMYHMH, p€HIATh CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYpBI, 00BEM (UTYPHI,
MHOT'OT'PAaHHHK, NPaBUJIBHBIA MHOTOIPAaHHHMK, CEYEHHE MHOTOTPaHHUKA,

KyO, mapamjenenunen, NpusMa, OUpamuaa, (urypa u IOBEPXHOCTb
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BpallleHHus, LUWIMHIpP, KOHYC, map, cdepa, miomans chepsl, IUIOmaab
MOBEPXHOCTU MUPAMUJIBI, MPHU3MBI, KOHYyCa, HWIHHIpa, 00bEeM KyoOa,
IPSIMOYTOJIBHOTO MapaJljiesienuIeaa, MUpaMuabl, IPU3Mbl, LWIMHJpA,
KOHYCa, I11apa, pa3BepTKa MOBEPXHOCTH, CEUCHUs] KOHYCA M LIWIMHJPA,
[apajuleJIbHbIE OCH WM OCHOBAHHUIO, CEUEHHE I1apa, IUIOCKOCTD,
Kacaromasicss cdepbl, HWIMHApPA, KOHYCA; yMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (QUTYPBl U MOBEPXHOCTH
BpalICHUs, UX CEUYECHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHUE MPUMEHSATh CBOMCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOATEIBHO
bopMynupoBaTh OMpPEEICHUS U3ydaeMbIX (PUTyp, BbIIBUTaTh TUIIOTE3bI
O CBOMCTBAaxX M NMPHU3HAKaX reOMETPUYECKUX (UTYp, 0OOCHOBBIBATH WIIH
OMpoBEpraTh HX; YMEHUE MPOBOIAUTH Kiaccupukanuoo ¢Guryp Imo
Pa3IMYHbIM MPU3HAKAM, BBINOIHITH HEOOXOIUMBIE JONOJIHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omnepupoBaTh IMOHSATHUSAMHU: JBW)KCHHE B IPOCTPAHCTRBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETpPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MMOA00Us, TMMOAOOHBIE (GUTYPBI; YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T'€OMETPHUCCKUE OTHOIICHUS
IpU pEIICHHH 3aJla4; HAXOJUTh TEOMETPUYCCKHE BEIMYUHBI (IJIMHA,
yroy, Iiomangs, oO0bEM) MpH pElIeHUWH 3aJad U3 APYruX YueOHBIX
MPEIMETOB M M3 PeaTbHON XKM3HU; YMEHUE BBIUYUCIISITH T€OMETPUICCKHE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOHaab, OOBEM, MIIOMAAb MOBEPXHOCTH),
UCTIONIb3YSl M3YYCHHBIC (OPMYJBI M METOJBI, B TOM YHCIIC: ILIOMIA/Ib
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IWIHH]IPA, TUIOMIAaL cephl;
00beM KyOa, PSMOYTOJIBHOTO MapajuleieNuIeia, TupaMubl, TPU3MBI,
HWIMHIpa, KOHYyCa, IIapa; yMEHHWE HaXOAWUTh OTHOIICHHE O0BEMOB

10J1I00HBIX GUTYp

12

YMeHue OIICPpHUPOBATH NMOHATUAMU: IIPAMOYTOJIbHAA CUCTCMAa KOOPAWHAT,
BCKTOpP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCKTOPA, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, PAa3JIOKCHHUEC BCKTOpa II0 68.31/ICY,
CKaJIIpHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUE, YIOJd MEXKAY
BCKTOpaMHU; YMCHHEC HUCIIOJIb30BATh BCKTOpHBIfI n KOOp,I[I/IHaTHHﬁ METOA
1 peHICHUA TCOMETPHUYCCKUX 3aJad U 3aJad ApPpYyrux y’—Ie6HBIX

npeaIMETOB

98




13

YMenue BbIOMpaTh MONXOMSIIMN METOX [UIs pelIeHHs 3a/a4H;
IIOHVMMAHHAE 3HAYMMOCTH MAaTEMaTUKM B W3Y4YCHHHM IPUPOJHBIX U
OOLIECTBEHHBIX IPOLECCOB U  SIBIEHHUHW; YMEHHE PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, YMEHHME IPUBOJMTH
IIPUMEPBl  MATEMAaTHUYECKUX OTKPBITMM POCCHMCKOM W  MHPOBOH

MaTeMaTU4YeCKON HayK1
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HEPEYEHDB JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBbIX HA EI'D
1O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUA

Kon

1 Yucna v BBIUUCICHUS

11 Harypanbnble u nesnsle uncina. [Ipu3Haky JeTMMOCTH LEIbIX YUCEe

12 Panmonanbhple  uncina. OOBIKHOBEHHBIE UM JAECATUYHBIE JpPOOM, IPOLEHTHI,
' OeCKOHEUHBIE TEPUOINIECKHE TPOOH

13 Apudmerndeckuil KOpeHb HaTypaJbHON cTemneHu. JlelcTBus ¢ apupMeTH4eCKUMU
' KOPHSIMU HaTYpaJIbHOH CTETICHH

14 Crenens ¢ nenbM nokaszarenaem. CTeneHb ¢ paliuoHaIbHBIM IoKa3areneM. CBolcTBa
' CTENCHU

15 CuHyc, KOCHMHYC ¥ TAaHI'€HC YHCIIOBOI'O aprymeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHI€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsTuaHple U HaTypaTbHbIE JTOTapU(MBI

JleiicTBUTEeNIbHBIE  YHUCHA.  ApH(QMETHYECKHE Olepauu ¢ JICHCTBUTEIBHBIMU
1.7 ymciaMu. [IpuOnmKkeHHbIE BBIYMCIIECHUS, IPAaBUila OKPYTJICHUS, IPUKHUIKA U OLIEHKa
pe3yabpTaTa BHIYMCICHUN

18 ITpeoOpa3oBaHue BbIpakeHUI

1.9 KommnekcHeie uncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 Llenbie u ApOOHO-pAIMOHAIBHBIE YPAaBHEHUS

2.2 WppanronanbHble ypaBHEHUS

2.3 TpuroHoMmeTpudeckue ypaBHEHHUs

2.4 [TokazarenbHble U TorapupMuIecKue ypaBHEHH

2.5 [enble u 1poOHO-paIiOHATbHBIE HEPABEHCTBA

2.6 WppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHble U TOorapu(pMUIECKHE HEPABEHCTBA

2.8 TpuronomeTpuyecKkue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHHH U HEPaBEHCTB

2.10 YpaBHeHMsI, HEPAaBEHCTBA M CUCTEMBI C ITapaMeTpaMu
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2.11

Martpuna cucteMbl TMHEWHBIX ypaBHEHUH. OnpeenuTenb MaTpULIbI

3 DyHKINUH U TpadUKH
31 OyHKus, crmocodsl 3amanus Gyaknuu. ['paduk dyHknuu. B3aumHOo oOpaTHBIE
' byakuun. YetHbie n HeueTHbIE QyHKIMU. [leproauieckue GyHKITUN
Ob6nactp ompenereHUs W MHOXKECTBO 3HaueHUil ¢yHkumu. Hymum ¢yHkumm.
32 [IpoMexyTKH  3HAKOMOCTOAHCTBA. [IpOoMEXYyTKM  MOHOTOHHOCTH  (DYHKLHHU.
' MakcumMymMbl M1 MUHUMYMBI (GyHKIUH. HamOombliee ¥ HauMEHBbIIEe 3HAYCHHE
(GYHKIIMY Ha IPOMEXYTKE
33 CreneHHas ¢GyHKIMS C HaTypajdbHBIM M II€JbIM ToKazateneM. E¢ cBoiicTBa u
' rpaduk. CBoicTBa 1 rpaduK KOpHS N-0¥ CTETIeHU
34 Tpuronomerpuyeckue GpyHKINU, UX CBONCTBA U rpaduku
35 [TokazarenbHast u norapudmuueckas GyHKIUU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumMnToThl TpadukoB ¢yHkuuid. CBoicTBa  (YHKIIMIA,
' HENPEPBIBHBIX HA OTPE3Ke
3.7 IlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEN0BATEILHOCTEN
3.8 ApudmeTrndeckast 1 reoMeTprueckas nmporpeccuu. @opmyia cloKHbIX MPOIIEHTOB
4 Hauana MaTemaTHueckoro aHaamsa
4.1 [TpousBoanas ¢pyakiuu. [Ipon3BogHbIe AI€MEHTAPHBIX (HYHKIUN
[IpumeHeHre TPOW3BOJHOW K HCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTh U
4.2 9KCcTpeMyMbl. HaxoskaeHue HauOOoNbIIero U HaMMEHbIEro 3HaueHus: (PyHKIUK Ha
OTpe3Ke
4.3 [TepBooOpaznas. Murerpan
5 MHoOXecTBa 1 JIOTUKA
5.1 MHoecTBO, onepaluu HaJ MHOKecTBaMH. J{narpaMmel Oitsiepa — Benna
52 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTUKA
6.2 BeposTHocTh
6.3 Komb6unnaToprka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE
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7.3

MHororpaHHuKu

74

Tenan IIOBEPXHOCTHU BpALICHUA

75

KoopauHatsl 1 BEKTOpHI
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HHOACHUTEJIbBHASA 3AITMCKA

PaGouass mporpamma ydeOHOTO Kypca «BeposiTHOCTH M CTATHUCTHKA»
06a3oBoro ypoBHs g oOywaromuxcsi 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTEIBHOTO  CTaHAapTa CpPEIHETO
obmero oOpa3oBaHHs, C YY4ETOM COBPEMECHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISIEMBIX K MaTeMaTUYeCKOMY OOpa3oBaHUIO, M TPAAUIUNA POCCHUICKOTO
oOpazoBanus. Peanmuzanus nporpamMmbl 00eCleYMBAET OBIAJACHHE KIIOUEBBIMU
KOMITETCHIIMSIMH, COCTABJISIFOIITUMU OCHOBY JIJISI CAMOPA3BUTHUSI W HEMPEPHIBHOTO
o0Opa3oBaHwsl, METOCTHOCTh OOIICKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIILHOTO
Pa3BUTHUS JTHYHOCTH OOYIAIOIINUXCS.

HEJIN U3YYEHUA YYEBHOTI'O KYPCA

VYuebHbiii kypc «BeposiTHOCTh M CTAaTUCTHKa» 0a30BOr0 YPOBHS SIBISIETCS
MPOJIOJDKEHUEM M Pa3BUTHUEM OJHOMMEHHOIO Y4eOHOro Kypca 0a30BOro ypOBHS
ocHOBHOW mikonbl. Kypc mnpeaHazHaueH misg (GOpMUPOBaHHS Yy OOyHAOIIMXCS
CTaTUCTHUYECKON KyJIbTypbl W IOHHMAaHUS POJIM TEOPUU BEPOATHOCTEN KaK
MaTEMaTUYECKOT0 MHCTPYMEHTA JJIs U3YYCHHS CIydalHbIX COOBITUM, BEJIUYUH U
npouecco. Ilpu u3ydyeHun Kypca oOoramaroTcs MPEACTaBICHUS YyYalluXcs O
METO/IaX MCCIIEIOBAHUS U3MEHUNBOIO MUPA, Pa3BUBAECTCA TOHUMAaHNUE 3HAUYMMOCTH
U OOUIHOCTHM MAaTEeMaTUYECKUX METOJOB IO3HAHMUS KaK HEOThEMJIEMOM 4YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

ConepxaHue Kypca HanpaBJ€HO Ha 3aKpEIUICHHE 3HAHWM, NOJYYEHHBIX IIPU
WU3YyUYECHUN KypCca OCHOBHOW LIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIyYalHBIX
BEJIMUYMHAX W B3aMMOCBA3SX MEXKIY HUMH Ha BaXKHBIX IPUMEPAX, CHOKETHI
KOTOPBIX MTOYEPITHYTHI U3 OKPYKAIOIIETO0 MUPA.

B cooTBeTCTBHMU C yKa3aHHBIMH ILEJISIMU B CTPYKType YydeOHOro Kypca
«BeposaTHOCTh M CTAaTUCTHUKA» CPEIHEH MIKOJBI Ha 0a30BOM YPOBHE BBIJIEICHBI
CIEAYIOIIME OCHOBHBIE coJiepXKaTelibHble JUHUU: «CiydaliHble COOBITUS U
BEPOSITHOCTY, «CilydailHble BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyro 4acTp Kypca 3aHMMAaeT HU3YYEHHE TIE€OMETPUYECKOTO U
OMHOMMAIIBHOTO pacipeieNIeHU U 3HaKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTAMHU
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM Pacipe/ICICHUSIMU.

Copnepxxanue auHUM «ClilydailHble COOBITUS W BEPOSITHOCTH»  CILYXKHUT
OCHOBOW 1Jisi (pOPMHUPOBAHUS TPEACTABICHUI O pacHpe/eICHUH BEPOSTHOCTEH
MEXy 3HAUCHHUSIMHU CIIy4ailHBIX BEJIMYWH, a TAKXKE 3Ta JIMHUA HEOOXOoauMa Kak
0aza Uil U3y4YeHHUs 3aKOoHa OOJbIIMX 4Yuced — (YHAAMEHTAIBHOIO 3aKOHa,
JNEUCTBYIOUIErO0 B TMpUPOJEe M OOIIECTBE W HMEIOIIEr0 MaTeMaTHYECKYIO
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dopmanmzarmro. Cam 3aK0H OOJBIIUX YHCEN MPEIaraeTcsl B 03HAKOMUTEIHHON
dopMe ¢ MUHUMAaTbHBIM HCIIOJIb30BAHUEM MaTeMAaTHYECKOTO opMann3ma.

Tembl, CBs3aHHBIE C  HENPEPHIBHBIMH  CIy4YalHBIMH  BEIUYMHAMH,
aKIEHTUPYIOT BHUMAaHHUE INKOJHPHUKOB HAa OMUCAHWUM WM HW3YYCHHH CIYJaHBIX
SIBJICHH C TIOMOIIBIO HEMPEPHIBHBIX (yHKIUNA. OCHOBHOE BHUMAHHE YICISICTCS
MMOKa3aTeJIbHOMY M HOPMaJIbHOMY pACTIpEISICHUSIM, MPU ITOM MPEANOoIaracTcs
O3HAKOMHTEIFHOEC M3yYeHHE Marephaia 0e3 JI0Ka3aTelbCTB MPUMEHSIEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydyenue kypca «BeposiTHOCT M CTaTUCTHKa» Ha 0a30BOM YypOBHE
OoTBOAMTCS | yac B HENENI0 B TEUECHHE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YaCOoB.
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COIEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienrie JaHHBIX C TOMOIbIO Tabmuil U auarpamMm. CpeaHee
apudmernyeckoe, MeauaHa, HaumOOJbIlIee W HAMMEHbIIEE 3HAYCHHS, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKIIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIEPUMEHTHI (OMBITHI) U CIy4alHbIE COOBITHA. DIEeMEHTapHbIE
coObITHst (KMCX0/bl). BeposTHOCTH citydailHOTO cOObITHSA. BAM30CTh 4acToThl U
BeposiTHOCTU  coObiTuil.  CiydailHple  ONBITBI € PaBHOBO3MOXKHBIMHU
AJIEMEHTAapHBIMU  COOBITUAMH.  BeposSTHOCTH  COOBITME B ONBITaAX €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMH.

Onepanuu HajJ COOBITUSIMU: TIepeceyeHre, 00bEIMHEHHUE, TPOTUBOIOJIOKHBIE
coObITus. J{narpammel Ditnepa. @opMyiia CI0KEHHS BEPOATHOCTEN.

VYcIil0BHas BEpPOSTHOCTb. YMHOXKEHHE BEPOATHOCTEU. [lepeBo cirydyalHOro
skcniepuMmenTa. @opmyia MoaHON BeposiTHOCTU. HezaBucuMbIe COOBITHS.

KomMOunaropHoe npaBuino ymHoxxeHus. IlepecranoBku u ¢akropuan. Uucno
coueranuid. TpeyronpHuk [lackans. @opmyna 6uHoma HeroToHa.

buHapHbIil cilydaiiHblid ONBIT (MCOBITAHKE), YeIieX U Heynaya. HezaBucumbie
ucnbiTanuss. Cepusi HE3aBUCHMBIX MCHOBITAaHUKA 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIum.

CnyuvaitHas  BennuuHa. Pacnpenenenue  BepositHocTed.  Jlmarpamma
pacupenenenus. Ilpumepsl pacnpeneneHuii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMMAJIBHOE.

11 KJIACC

YucnoBele  XapaKTEPUCTUKHA  CIyYalHBIX  BEJIIMYMH: MAaTeMaTUYECKOE
O0’)KMJIAHUE, NHUCIEPCHS M CTAHAAPTHOE OTKIOHeHue. IIpuMmepsl npuMmeHeHus
MAaTeMaTUYECKOTO OKHJAHMs, B TOM YHCIE B 33Jadyax W3 MOBCEIHEBHOW JKHU3HHU.
MareMatrnyeckoe OKuJaHue OMHAPHON ClydyailHOW BETUYMHBL. MaTemaTH4ecKoe
O0XKUJAHHE CYMMbI CIIyYalHbIX BEJIMYMH. MaremMaTudeckoe OXUJIaHUE U
JUCTIEPCUS TEOMETPUUYECKOTO0 U OMHOMHUATIBHOTO PaCTIpeieICHUI.

3akoH OOJIBIIMX YHCE W €ro pojb B HayKe, MpUPOAE U OOIIECTBE.
Bri0opouHbIii METO1 UCCIICTIOBAHMIA.

[Ipumepsl HENPEPBIBHBIX CIy4alHbIX BeJIWYMH. lloHATHME O IUIOTHOCTH
pacrnpeneneHus. 3a1adn, IpUBOJAIIME K HOpMaJbHOMY pacnpeneneHuto. [lonstue
0 HOPMAJIBHOM paCIpEeICIICHUAH.
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IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTnka» XapaKTepHU3yOTCS:

I'pa:xknanckoe Bocnmuranme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOHN MOZHUIIMK 00YJArOIIETOCs KaK aKTHBHOTO
M OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOINecTBa, NPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIHMOHUPOBAHUS PA3NMUYHBIX CTPYKTYp, SIBJICHUMH,
npoleayp TpaxAaHCcKoro ooOmiectBa (BBIOOPHI, OMPOCHI W IMp.), YMEHHEM
B3aMMOJEHUCTBOBATh C COLMAJIbHBIMM WHCTUTYTAMH B COOTBETCTBUM C WX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOMN IPAKIAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY Y HACTOSIIEMY POCCUICKON MAaTeMaTUKH, ICHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUAM POCCUUCKUX MATEMAaTUKOB U POCCUICKONM MAaT€MAaTUYECKON IIKOJIbI,
K HCIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYrUX HaAyKax, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HApOJa;
c(hOPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHMS, OATUYECKOTO  IOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO Oy MyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIOUYasl 3CTETUKY MaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aj1ay, peleHni, pacCy X IEHUN;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCII€KTaM Pa3JIMuYHbIX BUAOB UCKYCCTBA.

DuzuyecKkoe BOCIUTAHHE:

cOPMHUPOBAHHOCTHIO yMEHHUS TMPUMEHSITh MAaTeMAaTHUYeCKUEe 3HAHUS B
HMHTEpecax 3/I0POBOT0O U OE30MacHOr0 00pa3a KU3HHU, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3J0pPOBbIO (3I0POBOE MUTAHUE, COAUTAHCUPOBAHHBIN PEKUM 3aHATHU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTB); (bu3rIecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHAIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITeTTHHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHUEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nuuHbiM  cpepam  MpPOPEeCcCHOHANBHOM  NEATEIbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHUKOM U €€ MPUIOKEHUSMU, YMEHHEM COBEPILATh OCO3HAHHBIM BBIOOP
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Oynymel mpodeccCuu H pealn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3OBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWH BCEH JKM3HU, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1ad MaTEMaTHYECKON HAIIPABICHHOCTH.

IKO0JIOrn4ecKoe BOCIIUTaHHUE:

c(hOPMHPOBAHHOCTHIO HIKOJOTUYECKON KYJIBTYPhl, MOHUMAHUEM BIIHSHUS
COIMATBHO-DPKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE MPHUPOAHOU M COIMATHHOU
Cpelbl, OCO3HAaHHEM TJIOOAIBHOTO XapakKTepa HKOJOTHYECKUX  IMPOOIIeM;
OpHCHTallMe Ha NMPHUMCHCHHUE MaTeMaTHYCCKUX 3HAHUHU JUIA PEIICHHS 3a7ad B
0o0JlacTH  OKpYyXKalomield Cpenbl, IUIAHUPOBAHUS TOCTYIKOB U OICHKH WX
BO3MOYKHBIX TTOCJIEICTBHM JIJIST OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW TIPAKTUKHA, TOHHUMAaHHEM
MaTeMaTHYeCKOW HayKH Kak c(hepbl YeTOBEYECKON IeATEeILHOCTH, 3TallOB €¢
Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS I[UBUJIM3AIIMN; OBJIAJICHUEM S3IKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO W HCCIEIOBATEIBCKYIO IEATEIHLHOCTD
WHIUBUTyAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeTtanpenMeTHble pe3yibTaTbl OCBOEHUSI MPOrpaMMbl y4eOHOTO MpenMera
«MaremaTtuka» XapaKTEePU3YIOTCSA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHIMU
oeticmeusmMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCMEUAMU.

1)  Vuusepcanvuvie  no3nasamenwvnvle  Oelicmsus, — obecnedugarom
Qopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 o0OYUarwuxcsi (ocgoeHue
Memo0o8  NO3HAHUA  OKPYJHCAIOWe2o0  Mupa,  NpPUMEHeHue  JI02UYecKUx,
ucc1e008amenbeKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jiornyeckune 1eMCTBUA:

e BBIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTeMaTH4YECKUX
OOBEKTOB, TOHSATHI, OTHOLIECHUN MEXIy MOHATUSAMH; (HOPMYIUPOBATDH
ONpENENECHNUs] TOHATUN; YCTAaHABIMBATh CYLIECTBEHHBIM  IMPU3HAK
KJaccu(uKauy, OCHOBAaHMS [JIsi OOOOILIEHUS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEpIUTENIbHbIE W OTpULIATEbHbIE, €JUHUYHbIC, YacTHblE U O0OIIue;
YCIIOBHBIE;
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e BBIBISATH  MaTEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJEHUAX U YTBEPKICHUSIX;
npemyiaraTh ~ KpUTEPUH  JUIS  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e JIeJaTh BBIBOJLI C HCIIOJIH30BAHMEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO J0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHUBHOTO), BHICTPAWBaTh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CcHOco0 pelleHus ydeOHOM 3amauu (CpaBHMBATh HECKOJBKO
BApUAHTOB peIIEHUs, BbIOMpaTh HaMOOJEe TMOAXOAUMN C y4EeTOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBare/ibCKue JeiCTBUS:

e HCIIOJH30BaTh BOIPOCH KaK HMCCICAOBATEIILCKUH MHCTPYMEHT TO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HUCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CTUTAHWPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4ecKOoro
Oo0OBEKTa, SIBJCHHUS, TIPOLIECCA, BBIABICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH 00OOIIEHHUS U BBIBOJIBI TI0 PE3YJIbTaTaM
MPOBEICHHOTO HAOJIIO/ICHUSI, MCCIEIOBAHUSA, OIEHHWBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BHTHE IPOIECCA, a TAKKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora c undopmanueii:

e BBIABISATH JACPUIUTH UHGOPMAIIMH, JTAHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BbIOMpaTh HHPOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh WH(GOPMAIINIO, TIPEICTABIATh €€ B PAa3IMUHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJSKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvle  KOMMyHuKamuemuvle  Oelicmeusi,  00ecnedusarom

copMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
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OO01menue:

BOCIPUHUMATh H  (HOPMYIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUYKY 3pEHMSI B YCTHBIX U INUCBbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHPOBATh ITOIYYEHHbIN pPe3ylbTar;

B X0JI¢ 00CYKJI€HUS 3aJ]aBaTh BOIPOCHI 110 CYLIECTBY 00CYK/1aeMOIl TEMBI,
po0JieMbl, pelraeMol 3a/1auM, BbICKa3blBaTh U/IE€H, HALIEJICHHbBIE HA TOUCK
pELICHMs; CONOCTaBISATh CBOU CYXIECHHS C CYXACHUSAMU APYTHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh PA3IMYUE M CXOJACTBO MO3UIIHH; B
KOPPEKTHOI popme popMyIupOBaTh pa3HOIIACUsl, CBOU BO3PAXKEHHUS;
OpEJICTaBIsATh  pe3ydbTaThl  pELIEHWs  3ajadd,  HKCIEPHUMEHTa,
UCCIIEIOBaHMsI,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh U HCHOJB30BaThb  NPEUMYILIECTBA  KOMaHIHOM M
VHIMBHUIyaJIbHON pabOThI U pEIICHNN yUYeOHBIX 3a]a4; IPUHUMATh LENb
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI COBMECTHOM
paboThl, pacnpeaensaTh BUIbl padOT, AOTOBapUBATHCA, 00CYX AaTh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (popMax pabOThI (00CYX AEHUS, 0OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIrMMH WICHaMU KOMaH[bI;
OLICHMBATh Kadye€CTBO CBOEro BKJIaJa B OOHIMH MPOAYKT MO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanouvie  pezynamuenbie Oeticmeus, obecneuusarom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHHS 3a7a4l, BEIOMPATh CIIOCOO PEIIeHHUs C
y4€TOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMaLnu.

CaMOKOHTPOJIBb:

BIAJCTh HABBIKAMH TIO3HABATENLHON pe(deKCMM Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX IMTPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTpOJS —Ipolecca M
pe3ysibTaTa pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IPHU PELICHUHU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;
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e OILICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSM, OOBICHATH
IIPUYUHBI JOCTHKCHUS WU HEIOCTUIKEHUs PEe3yJIbTaTOB ACATEIBbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETCHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBaTh  TMOHSATUSIMU:  CpelHEe  apu(PMETHUecKoe,  MeAMaHa,
HauOoJbIIIee, HAMMEHbIIIEE 3HAUCHHUE, pa3MaX MacCUBa YHUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIyYaWHBIA SKCHEPUMEHT (OMBIT) M CIy4ailHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM HCXOJ) CIIy4YalHOI'O OIbITa;
HAaXOJIUTh BEPOSATHOCTHU B OIBITAX C PABHOBO3MOKHBIMU CITy4YallHBIMU COOBITUAMH,
HaXOJUTh W CpPAaBHUBATh BEPOSITHOCTU COOBITUA B M3YYEHHBIX CIy4YalHBIX
AKCIIEPUMEHTAX.

Haxonute u ¢GopMmynaupoBath COOBITHS: IEepecedeHue U OO0bEeIUHEHHE
JAHHBIX ~ COOBITHI, COOBITHE, MPOTUBOMOJIONKHOE JAHHOMY  COOBITHIO;
MOJI30BAThCA AMarpaMMaMu Disiepa U GOpMYJION CIOXKEHHUS BEPOSITHOCTEW IpPH
pEeLIeHUH 3aa4.

OmnepupoBaTh MOHATUSIMU: YCIOBHAs BEPOATHOCTb, HE3aBHCHUMBIE COOBITHS;
HaxOJIUTh BEPOATHOCTH C MOMOUIBIO MpaBHJIa YMHOXEHUS, C MOMOUIBIO JI€pEBa
CJIIy4allHOTO OMbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI TP PEILICHUHN 3a/au.

OnepupoBaTh MNOHATUSIMHU: HWCIBITAHUE, HE3aBUCUMBbIE HCHBITAHMS, CEPHS
UCIIBITaHUM, yCHeX M HeyJauya; HaxXOJIUTh BEPOSTHOCTU COOBITUH B cepuu
HE3aBUCUMBIX MCIBITAHUN /10 MIEPBOTO YCIIE€Xa; HAXOAUTh BEPOSITHOCTH COOBITHI B
cepuHu HcbITaHuil bepHysu.

OnepupoBaTh  MOHATHUAMM:  ClIydaiiHas  BEJIMYMHA,  pacIpeesieHue
BEPOSITHOCTEN, MarpaMMa pacipeieseHusl.

11 KIIACC

CpaBHHMBaTh  BEPOSATHOCTA  3HAYEHUWA  CIyYallHOM  BEJIWYMHBI 1O
pacIpeneIeHUIO UK € IIOMOILBIO THArPaMM.

OnepupoBaTh NOHATHEM MATEMaTUYECKOTO OKUIAHUS; TPUBOJIUTH ITPUMEDPHI,
KaK MPUMEHSETCS MaTeMaTUYEeCKOE OXKUIAHHWE CIIYyYallHOM BEJIIMYUHBI HAXOIUTh
MaTEeMaTUYECKOE 0XKUIAHUE 10 JaHHOMY PACIIPEIEICHHUIO.

Nmerp mnpenctaBieHue O 3aKOHE OOJIBIIMX YHCEIL.

HNmeTh nipeicraBieHre 0 HOPMAJIBHOM PaCIpeIeIICHUU.
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TEMATHUYECKOE INIAHUPOBAHUE

10 KVIACC
Koan4yecTBo 4acos DJIEKTPOHHBIE
HauMeHnoBaHue pa3aeoB U TEM nu(ppoBbIe
Ne o/m P Kontposbnbie | Ilpakruueckue (wicpp )
NMPOrpaMMbl Beero odpa3oBaTebHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue NaHHBIX U ONMUCATEIbHAS 4 bubnnorexa [IOK
CTAaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Cny4JaiiHpIe ONBITEI U CIIyYaiiHBIC COOBITHSA,
2 OHIE:ITH c aBHOB03Mo>KHy;MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEeMEHTAPHBIMHU UCXO1aMHU
3 Orneparuy HaJt COOBITUSIMH, CIIOXKEHUE 3 bubnnorexa [IOK
BEPOSATHOCTEU https://m.edsoo.ru/e0b7b0f1
VYcnoBHast BEpOATHOCTD, IEPEBO
4 CITy9aifHOTO clanTa o 151[ JI'I)a TTOJTHOU 6 bubmorexa LIOK
yi » DOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH ¥ HE3aBUCUMOCTh COOBITUI
bu6nuorexa [JOK
5 D 0 4
JIEMCHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
. bubmuoreka [IOK
6 C 1
€pHH TTOCIIeIOBATESIIEHBIX UCITBITAHUH 3 htts://m.edsoo.ru/e0b7hofL
7 Cny4aiinple BEIHYUHBI U PaclIpeaeIeHus 6 bubmiorexa [IOK
i pactip https://m.edsoo.ru/e0b7b0f1
. bubmuorexa [IOK
8 0000 5 2
ODIICHHE 1 CHCTEMATHSATIHA SHAMHH https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 34 2 2
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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 KJIACC

KonuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/m Konrtpoabubie | IIpakruueckue
NPOrpaMMbIl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 MaremaTnueckoe 0KUAAHUE CITyHatHON 4 bubnuoteka [IOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
5 Jlucniepcusi U CTaHJAPTHOE OTKJIOHEHHUE 4 1 bubnuoreka [IOK
CIIy4alHOU BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmnoreka [IOK
1
3 3aKon GobuImx Hcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE ClTydaliHbIE BETUYUHBI 5 bubnuoreka LIOK
(pactipenesnenust) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
° Hopwaieroe pacripenenciis 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06001IeHIE U 19 9 bu6mmoreka [JOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

HOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 [IpencraBieHue JaHHbBIX C 1 bu6mmoteka [IOK
ITOMOIIIbIO TAOJIUIT U THarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmernueckoe,
MearaHa, HauoosbIlee U
2 HaMMEHbIIIee 3HAUCHUS, pa3Max 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/dd00738d
JUCTepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCJIOBBIX HA0OPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
3 HauMEHbIIIee 3HaYeHUs, pa3Max 1 bubmorexa TIOK
P ’ https://m.edso0.ru/98645f6c
JUCTIepCusi, CTAaHJAPTHOE
OTKJIOHEHHE YHCJIOBBIX HA0OPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIIee U
4 HaWMEHBbIIIEE 3HAUCHHUS, pa3Max 1 bubmorexa [OK
-P ’ https://m.edso0.ru/7¢9033a8
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHCHHE YHCJIOBBIX HA0OPOB
CirydaiiHble DKCIIEpUMEHTHI
5 (OMBITHI) U CITydaliHbIE COOBITHUS 1 bubmmorexa LIOK
yi ’ https://m.edso0.ru/347c1b78
DnemMeHTapHbIe COOBITUS (MCXOIbI)
6 BeposiTHOCTB clTy4aitHOTO COOBITHSL. 1 bubnmoreka [IOK
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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

BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU

https://m.edsoo.ru/64d75244

BeposiTHOCTB clTy4aifHOTO COOBITHSI.

bubmuorexa [IOK

! [TpakTuyeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSIMHU:

8 nepeceveHue, 00beTMHCHHE bubnmnoreka [IOK
COOBITHIA, TPOTHUBOIOJIO’KHBIE https://m.edso0.ru/221c622b
coObITUA. JJuarpammel Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceueHune, 00beIMHEHNE bubnuoreka LIOK
COOBITHIA, TPOTHUBOIOJIO’KHBIE https://m.edsoo.ru/cc10cle2
coObITHs. J{narpammel Diinepa

10 dopmyIa cI0KEHUS BEPOSITHOCTEN bubmmorexa [IOK

https://m.edso0.ru/3057365d
VY cnoBHas BEPOSITHOCTb.
11 VMHO)KeHHe BeposiTHOCTEit. [lepeBo bubmioreia LIOK
B https://m.edso0.ru/9a408d25
ClTy4aifHOro 3KcrepruMeHTa
Y cnoBHas BEPOSITHOCTb.
12 YMHOKEHHE BEpPOATHOCTEN. [lepeBo bubmorexa LIOK
. https://m.edsoo.ru/ble76d3a
CIIy4aifHOT 0 3KCIIepUMEeHTa
Y cnoBHas BEpOATHOCTb.
13 YMHOKEHHE BEpOsATHOCTEN. [lepeBo buomiorexa LIOK
. https://m.edsoo.ru/47fb6b11
CIIy4aiflHOTO SKCIIEPUMEHTA

14 dopmyIia MOIHON BEPOSITHOCTU bubmmorexa [IOK

https://m.edso0.ru/15941bec

15 dopmyria MoIHON BEpOSITHOCTH bubmmorexa [IOK

https://m.edsoo.ru/a9ec13c8
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https://m.edsoo.ru/64d75244
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 @opmyiia IOIHON BEPOSTHOCTH. bubnunoreka LIOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka [IOK
17 Konrporsias padora https://m.edsoc?ru/29dc60b9
18 KombunaTopHoe npasuio bubnmoreka [IOK
YMHOXEHUS https://m.edso0.ru/2270cf70
bubnmnoreka [LIOK
19 Hepecraronicn n daxropuan https://m.edsogru/d58ce6d1
. bubmmoreka [IOK
20 Huero coteranit https://m.edsocf.lru/7904dfb0
21 Tpeyronbuuk [Tackansa. Gopmyina bubnuoreka LIOK
6unoma Hprotona https://m.edsoo.ru/fa47998f
bunapHbIii c1yyaliHbII ONBIT
2| et seramss, Gopi brmorera LIOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
IIEPBOTO ycIexa
23 Cepust He3aBUCUMBIX UCITBITAHUNA bubnmnoreka [IOK
bepuymim https://m.edso0o.ru/e9572a68
Cepust HE3aBUCUMBIX HCIIBITAaHUH.
o4 [IpakTuueckas pabora c bubmuoreka [IOK
HCTOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIuUI]
. bubnmoreka [IOK
25 Caysaitiias BeMiHHa https://m.edsogru/639be9aa
26 Pacnipenenenue BeposaTHOCTEN. bubmuoreka [IOK
JlnarpaMma pacrpeneieHus https://m.edsoo.ru/6dc7f39
27 CymMma 1 mpousBeicHHE bubmmoreka LIOK
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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
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

CJ'Iy‘IaI\/lIHHX BCIIMYNH

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

CymMma 1 npou3BeicHUE

bu6nmorexa [JOK

1
28 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
II e acmpeieeHu, B TO
29 qlf;h(: rP;I:)Ihrd)eT Hlfq:c;:o: EH o 1 bubmoreia OK
p https://m.eds00.ru/91e08061
OHMHOMHAILHOE
IIpumepsl pacipeaeacHui, B TOM
30 PUMEPEI pactipel 1 bubnnorexa [IOK
HHCIC TCOMETpIHCCKoC | https://m.edsoo.ru/5afffO5f
OMHOMHUAIILHOE
31 [ToBTOpenue, 06001IeHIE U 1 bubnmnoreka [IOK
CHUCTEMAaTH3alHs 3HAHUHN https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 06o0IIeHNE 1 bubnuoreka LIOK
32 . 1
CHCTEMAaTH3aINsI 3HaHUH https://m.edsoo.ru/e01a3dc4
bu6nunoreka [JOK
33 HroroBas koHTpoJbHas paboTa 1 https://m.edso0.ru/a985ae79
34 [ToBTOpenue, 06001IeHIE U 1 bubnmnoreka [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/lddca5e0
OBIIEE KOJIMYECTBO YACOB I10 31

[NPOIT'PAMME
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https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
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https://m.edsoo.ru/1ddca5e0

11 KIIACC

KosnvecTBO 4acon JIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kontpoabubie | IIpakruueckue
n/n Bcero U3y4YeHHsl = 00pa3oBaTesIbHbIE
padoThbI padoTsbI
pecypchl
[ToBTOpeHue, 0000ImIeHNE,
CUCTEMAaTH3alIMs 3HAHUH.
1 Covaaiiimie o CDOSTHOC 1 bubmuoreka [IOK
JIy4aliHbBIC OIBITHI U BEPOSTHOCTH
7 . . P https://m.edso0.ru/430d330a
ciy4aiHbIX coObITuil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpEeHmE, 0000IICHNE,
CUCTEMAaTH3aLMs 3HAHUH.
5 CorvaaiiHbLe o CDOSITHOC 1 bubmnoreka [IOK
JydaliHbBIC OIBITHI U BEPOSATHOCTH
yi N N p https://m.edso00.ru/a573a292
city4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpeHwue, 06001IeHNE,
CHCTEMAaTH3alMs 3HAHUH.
. bubmuoreka [IOK
3 CrnyualiHble ONBITHI M BEPOSITHOCTH 1
. . https://m.edsoo.ru/07a5e861
CIIy4aifHbIX coObITUH. Cepun
HE3aBUCUMBIX UCIIBITAHUI
[ToBTOpenue, o6o0IICHIE,
CHCTEMAaTH3alMs 3HAHUH.
4 Coavaaiiabe o CDOSITHOC 1 bu6mmorexa [IOK
JydaiiHbBIC OTIBITHI U BEPOSTHOCTH
yi . N p https://m.eds00.ru/32bc29bf
CITy9aifHBIX cOOBITHH. Ceprn
HE3aBUCUMBIX UCIIBITAHUI
5 [Ipumepsl npUMEHEHUS 1 bubnnorexa LIOK

MaTCMaTHU4YCCKOIo OXKUIaHUs

https://m.edsoo.ru/ea27084d
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https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
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https://m.edsoo.ru/ea27084d

(cTpaxoBaHme, JTOTEPES )

MaremaTtndeckoe OXXKUIaHNEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHBIX BEJIMYUH https://m.edsoo.ru/Oadefede
MaremMaTH4ecKoe 0KUIAHUE
7 FCOMETPHYECKOTO U bubmmorexa LIOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBLHOTO paclpeAeICHuH
MareMaTruieckoe OKugaHrue
8 reOMETPUYECKOTO U brbmmorexa [IOK
p . https://m.edso0.ru/17b0e769
OMHOMHAIBHOTO pacnpeaeICHuI
9 Jlucnepcus 1 CTaHIapTHOE bubnnoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
10 Hucniepcus u ctanaapTHOE bubnnoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6
11 Jucnepcun reoOMeTpu4eCKOro u bubnuoreka LIOK
OMHOMHUAIILHOTO PacIpeIeNeHHs https://m.edsoo.ru/4b5a495e
[TpakTHueckas pabora ¢
p p bu6nmoreka [JOK
12 MCIOJIb30BaHUEM JIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
TabJIuUI
13 3aKoH OOJIBIINX YHCETI. bubmuoreka [IOK
Br10opouHsIil MeTO HCCIeTI0OBaHU https://m.edsoo.ru/94ddc34a
1 3aKoH OOJIBIINX YHCEl. bubnnorexa LIOK
Br16opouHsIii METO HicCIeI0BaHUH https://m.edsoo.ru/cf23b369
[IpakTuyeckas pabora c
bu6mmorexa [IOK
15 MCIOJIb30BaHNUEM SJIEKTPOHHBIX
https://m.edsoo.ru/6c1d11a6
TaOJIUII
bu6mmorexa [IOK
16 n 0
TOTOBA KOHTPOILHAT pabota https://m.edsoo.ru/7e379f8f
17 [Tpumeps! HETPEPHIBHBIX bubmuoreka [IOK
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Cy4alHbIX BeMYrH. OyHKIMUS
MJIOTHOCTH PaclpeieieHUsI.
PaBHOMEpHOE pacnipeiesieHue U ero
CBOICTBa

https://m.edsoo.ru/9f5b423d

[Tpumeps! HEPEPHIBHBIX
CIIy4alHbIX BeTMYrH. OyHKIMS

bu6mmoreka [IOK

18 IUIOTHOCTH pacIpeieacHus.
pactipea https://m.edsoo.ru/b1c2712e
PaBHOMEepHOE pacripesiesieHue U ero
CBOMCTBa
3amauu, NpUBOIAIIUE K
19 HOPMAJIBLHOMY PaclpeesICHHIO. bu6nmoreka [JOK
@yHKIMS IJIOTHOCTH U CBOMCTBA https://m.edso0.ru/97¢19f59
HOPMAaJILHOTO pacipeiesieHUs
[IpakTrHueckas pabora ¢
20 MCIIOJIb30BAHNEM DJIEKTPOHHBIX bubmmorexa LIOK
https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpenue, 0600IICHNE U
21 cUCTeMAaTU3aIusg 3HaHUI bubmmorexa TIOK
' https://m.edsoo.ru/72953f4c
OnucarenabHast CTATUCTHKA
IToBTOpenue, 00001IEHNE U
99 creTe pa sa S bu6mmoreka [JOK
HCTEMATU3alus 3HAHUM.
I https://m.edso00.ru/b699ad0c
OmnucarenpHast CTaTUCTHKA
[ToBTOpenue, 06001IeHNE U
93 cuctemaTu3aius 3HaHuH. ONBITHI C bubmuoreka [IOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMUA COOBITHSMHU
24 [ToBTOpenue, o0001IIEHNE U bubnnorexa LIOK

CUCTEMaTn3anus 3HaHuH. ONBITHI C

https://m.edsoo.ru/538fd7cf
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PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU

25

[ToBTOpEeHME, 0000ITICHUE U
crucTeMaTu3alurs 3HaHH.
Brrurcinenue BepossTHOCTEM
COOBITUH ¢ MpUMEHEHHEM (HOPMYJI U
rpaduuecKux METOI0B
(koopauHaTHas NpsAMas, 1epeBo,
quarpamma Diisepa)

bu6mmoreka [IOK
https://m.eds00.ru/272910f5

26

[ToBTOpEHME, 0000IICHUE
CHCTEMAaTH3aLMs 3HAHUI.
Brruncinenue BepossTHOCTEM
COOBITHIA C MPUMEHEHUEM POPMYJT U
rpauIeCcKux METOJIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Didiepa)

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

27

[ToBTOpenue, 0600IICHUE U
cUCTEMaTU3alus 3HaHUM.
Brruncnenue BepostHocTel
COOBITHI C MpUMEHEeHUEM GpOpMYII U
rpadu4ecKux METO/I0B
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpaMma Diepa)

bu6mmoreka [JOK
https://m.edso0.ru/59641277

28

[ToBTOpeHmE, 0000ITICHUE U
cucTeMaTH3alus 3HaHUH.
Brruncnenue BepostHocTel
COOBITHI C MpUMEHEHUEM (OPMYII U
rpadu4ecKux METOJI0B
(koopauHaTHas mpsimMasi, 1€pPEBoO,

bu6nmoreka [JOK
https://m.edsoo.ru/e71debe4
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quarpamma Disiepa)

[ToBTOpEeHME, 0600ITICHHE 1
cUCTeMaTH3aIHs 3HaHUH.

bu6moreka [JOK

29 CiyyaliHble BEJIMYMHBI U 1 https://m.edsoo.ru/00b2efb3
pacnpe/enenus
[ToBTOpeHue, 0600IIeHUE 1

30 CHCTEeMAaTU3alMsl 3HaHUH. 1 bubmanoreka [IOK
CriyyaiiHble BEJIMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHue, 0000IIeHUE 1

31 CHCTEeMAaTU3alMsl 3HaHUH. 1 bubmanoreka [IOK
MaremaTtnueckoe OXXKUIaHue https://m.edsoo.ru/aeal298c
CIIy4yallHOH BEJTMYMHbI
[ToBTOpenue, 00001IEHNE U

3 cUCTEeMaTU3alus 3HaHUM. 1 bubnnoreka [IOK
Marematnueckoe 0KUIaHUe https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYMHBI

bu6mmoreka [IOK

33 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/0fd6d597

34 [loBTOpeHue, 060061EeHNE 1 1 bubnnorexa LIOK
crucTemMaTu3alus 3HaHU https://m.edso0.ru/5006273e

OBIIEE KOJIMYECTBO HACOB I1O 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIeMOr0 .
pesyabTaTa o0pa3oBaTe/IbHOM MPOIrPaMMBbl CpeAHero oo0ero 00pa3oBaHus
6 Teopust BEpOSATHOCTEN U CTATUCTUKA
6.1 UuTaTh U CTPOUTH TAOJIUIIBI M THATPAMMBI
OnepupoBaTh  TOHATHUSAMH: cpenHee apudmerndyeckoe, MeIUaHa,
6.2 HauOoJblIee, HAaWMEHBIIEEe 3HAYCHHE, pa3Max MAacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMHU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) H
Cly4yallHOE COOBITHE, DJIEMEHTApPHOE COOBITHE (3JIE€MEHTapHBIA HMCXON)
6.3 ClyualiHOIO  OMNbITa;  HAaXOAUTh  BEPOATHOCTH B  OMNBITax C
PaBHOBO3MOXHBIMU CIIy4alHBIMU COOBITUSIMU, HaXOJIUTh U CPaBHUBATh
BEPOSITHOCTH COOBITHH B N3YUEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxoauts u ¢GopMynupoBaTth COOBITHS: INEpeceUeHUEe U OObEeTUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHUBOIOJOKHOE JIaHHOMY COOBITHIO;
' NOJIb30BaTbCs  AMarpamMmamMu  Oilepa  ©U (HOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHUH 3a/1au
OnepupoBaTb NOHATUSMHM: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHMBIC
6.5 COOBITHSI; HAXOJIUTh BEPOSATHOCTU C MOMOIIBIO MPAaBHJIa YMHOKEHHUS, C
MMOMOUIBIO JIEPEBa CIIYYaHOTO OIbITA
6.6 [TprMeHsITh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS NP PEIICHUH 33124
OnepupoBaTh MOHATUSAMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPHUS
67 UCTIBITAHUH, yCIIeX M Hey/Aauya; HaXOJIUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUHN J10 MEPBOr0 ycClexa, HaXOJIUTh BEPOSTHOCTU
coOBITHI B cepuM UCTIBITAaHUN bepHymm
68 OnepupoBaTb NOHATUSAMM: Cly4yailHas BEJIMYMHA, paclpeieicHue
' BEPOATHOCTEN, TarpaMMa paclpeieeHus
11 KUIIACC
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Kon

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAThI OCBOCHUSA OCHOBHOM

NpOBEPSIEMOro .
0o0pa3oBaTe/ibHOI NMPOrpaMMbl CpeHero o01ero 00pa3oBaHusi
pe3yJbTara
5 Teopust BEpOSITHOCTEH U CTATUCTUKA
51 CpaBHMBaTh  BEpPOSITHOCTH 3HAYEHMM  CIIy4yalHOHM  BEJIIMYMHBI 10
' pacipeieNeHUIO UK C MTOMOIIbIO AUarpaMm
OnepupoBaTh MOHATHEM MATEMAaTUYECKOTO OXUAAHUS, MPUBOAUTH
- NpUMEpbl  TOrO0, KaK TPUMEHSIETCS MAaTeMaTH4YeCKOE  OKHUJIaHHE
' CIIy4ailHOH BENWYMHBI, HAXOAUTh MAaTEeMaTUYECKOE OXUIAHHE IO
JTAHHOMY pacrpeesIeHUI0
5.3 HMeTh nipeicTaBiIeHHE O 3aKOHE OOJIBIITNX YHCEI
54 NmeTs npeacTaBiieHre 0 HOPMAIbHOM PACTIPEICIEHUN
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HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
Kon
6 Teopus BEpOSITHOCTEN U CTaTUCTHKA
[lpencraBnenne JaHHBIX C ToMomIblo Tabmun wu  jguwarpamm.  CpenHee
6.1 apudmernueckoe, MeaWaHa, HawOOJbIIEe W HAaWMEHBIIEE 3HAUCHUS, pa3Max,
JUCIepCUs U CTaHIapTHOE OTKJIOHEHNE YHCIOBBIX HA0OpOB
CrnydaiiHple 3KCIIEPUMEHTHI (OMBITHI) M CIydallHble COOBITHS. JIeMEHTapHbIC
coObiTust (MCcxonbl). BeposTHOCTH ciydaitHOro coObITHsA. bBiM30CTh 4YacTOTHI U
6.2 BEPOATHOCTH cOOBITUH. Cy4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
coObITHSIMH. BeposTHOCTH COOBITHI B ONBITaX C  PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITUIMU
63 Onepanu Hajg COOBITHSAMHU: IEpECEYeHHUE, OOBEIMHEHHE, NPOTHUBONOIOKHbIE
' coObITud. J{uarpammel Ditnepa. @opmyra CI0KEHUS BEPOSITHOCTEH
6.4 VYcnoBHas  BEPOATHOCTb. YMHOXEHHME  BEpOSATHOCTEH. JlepeBo  Ciy4aiiHOro
' sKcnepuMenTa. @opmyiia MoHOM BeposTHOCTU. HezaBucumbie coOBITHS
65 Komb6unaroproe mnpaBuno ymHoxeHus. [lepecranoBku u (dakropuan. Ywucino
' couetanuil. TpeyronpHuk [lackans. @opmyna 6unoma HeroToHa
bunapHblli ciydaiHBI ONBIT (MCHBITaHUE), ycmex W Heynada. HezaBucumble
6.6 ucnbiTanusd. Cepusi HE3aBUCHUMBIX HCHBITaHMM 10 1mepBoro ycmexa. Cepust
HE3aBUCHUMBIX HcTbITaHuN bepHymm
6.7 Crnyuaiinas BenmuuuHa. Pacnipenenenue BeposTHOCTeH. J{narpamma pacnpeieneHus.
' [Ipumepsl pacnipeieneHuil, B TOM YKciie T€OMETPHUUECKOE U OMHOMHAIIbHOE
11 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COePKAHUS
5 Teopust BEpOATHOCTEN U CTATUCTUKA
5.1 UucnoBele XapaKTEpPUCTUKH CIyYaWHBIX BEJIWYMH: MAaTEMaTHYECKOE OXXHUIAHUE,
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JACTIEPCUSL U CTAaHJIAPTHOE OTKJIOHEHUE. [Iprumepsl NpUMEHEHUsT MAaTEMATHYECKOTO
O0XKMJIaHMSI, B TOM YHCIE€ B 337a4yax U3 IMOBCEJHEBHOM >XM3HU. MaTtemaTuueckoe
OXuJaHue OWHAPHOW CIydallHOW BENMWYMHBL. MaTeMaTH4ecKoe OXKHJIaHUE CYyMMBI
CIy4alHbIX BeJIMYMH. MaTeMaTH4ecKoe OKUIaHUE U JUCIIEPCHS T€OMETPUUECKOTO

1 OMHOMHAJILHOTO paciipe/ieieHuit

3akoH OONBIIMX YHCET U €ro pojib B Hayke, mpuponae u oOuiectBe. BriOopounbit

5.2

METO/I UCCIIEIOBAHUI

[Ipumepbl  HENpephIBHBIX ~ CIIy4yaHBIX  BeMWYMH. [loHATHE O  IUIOTHOCTU
5.3 pacnpeneneHus. 3a/1auu, MPUBOJIAIIKE K HOpMaIIbHOMY pacnpeneneHuto. [lonsrue o

HOPMAaJIbHOM pacIipeieICHUN
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
MPOBePsIEMOro
TpeOOBaAHMS

IIpoBepsiemble Tpe0OBaAHUSA K MPeIMETHBIM pe3yJibTaTaM 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Bnamenne MeTogamMu J0Ka3aTeNbCTB, alTOPUTMAMH pPEUICHHS 3ajad;
yMeHHe (GOpPMYIUPOBATH ¥ ONEPUPOBATH MOHITHIMH: OIpEACICHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TPU3HAK, JIOKA3aTeIbCTBO,
paBHOCHUIIBHBIC (DOPMYIUPOBKH; TMPUMEHSTh HX; YMEHUE (OPMYyIUPOBATH
o0paTHOEe M TIPOTHUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HUCIOJIB30BaTh METOJl MAaTEeMaTUYeCKOH HMHIYKIIUH;
NPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHUS MPHU PEIICHUH 3a/1a4, OICHUBATh
JIOTHYECKYI0  MPABWIBHOCTh  PACCYyKICHHWW; YMEHHUE  OIEPHPOBATH
MOHATUSIMH: MHOXECTBO, TOJAMHOXKECTBO, OIECpAIlMH HAaJ] MHOXXECTBAMU,;
YMEHHE UCIOJIb30BaTh TCOPETHUKO-MHOKECTBCHHBIN armapar Jyisi OIHCaHHS
pEATbHBIX TPOIECCOB U SBIICHUH M NPHU PEUICHUH 33]la4, B TOM YHUCIIC U3
JIPYTHX Yy4eOHBIX TPEIMETOB; YMEHHUE OICPUPOBATH MOHITHIMH: Trpad,
CBS3HBIA Tpad, JepeBo, UK, rpad HAa TUIOCKOCTH; YMEHHE 3a/JaBaTh U
OIMKCHIBATh Tpadbl Pa3IMYHBIMH CIIOCOOAMH; HMCIIOJIL30BaTh Ipadbl pU
pCeLICHUHU 33/1a4

YMeHue omepupoBaTh IMOHATUAMU: HATypajbHOE 4YHCIO, LEN0e YHCIO,
CTENEHb C LENbIM MTOKa3aTeleM, KOPEHb HaTypaJbHON CTENEeHH, CTENEHb C
paloHaIbHBIM IOKAa3aTelIeM, CTENEHb C JEHCTBUTENBHBIM I1OKa3aTeseM,
jgorapudm Yucna, CHUHYC, KOCHMHYC M TAaHI€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK 110 MOJYJI0, PAlHMOHAIBHOE 4YHCIO, HPPALHMOHAIBHOE YHCIIO,
MHOX€ECTBa HAaTYPaJIbHbBIX, LIEIbIX, PALIUOHATIBHBIX, IEHCTBUTEIBHBIX YHCET;
YMEHHUE HCIIOJb30BaTh MPHU3HAKK JEIUMOCTH, HAaUMEHbIIMH oOumi
JenuTeNs W HauMeHblllee ofluee KpaTHoe, airoput™m EBkimupa mpu
peIIeHnHU 3a/a4; 3HAKOMCTBO C Pa3JIUYHBIMU IO3UIMOHHBIMH CHUCTEMaMH
CUMCJICHUS; YMEHHUE BBINOJIHATH BBIYMCIEHUE 3HAYEHUNH U MpeoOpa3oBaHus
BBIPOKEHHN CO CTEeNEeHsAMU U Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX ~ BBIPQKCHWH;  yYMEHHE  ONEpPHpPOBATH  TOHSATHSIMH:
MOCJIEI0BATENbHOCTh, apu(MeTHUYeCcKasi MpOrpeccHs, TIeoMeTpruIecKas
nporpeccusi, OECKOHEYHO YyObIBalomlasi TeOMETpHUYecKass MpOrpeccus;
yMEHHUE 3aJaBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpPMYJI; YMEHHE OINEpPUPOBATh MOHATHUSAMH: KOMIUIEKCHOE
YHUCIIO, CONPSDKECHHBIE KOMIUIEKCHBIE 4YMCIIAa, MOAYJIb M  apryMEeHT
KOMIUIEKCHOTO ~ 4yucia,  ¢opMa  3amUCH  KOMIUIEKCHBIX  YHCell
(reomeTpuueckasi, TpPUTOHOMETpUYECKass M anreOpanueckas); YMETb
NPOM3BOIUTh apu(MeTHIecKne IeHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
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MIPUBOJIUTEH MPUMEPHI MCIIOJIb30BAHUSI KOMILJIEKCHBIX UYHCEN; ONEepUpOBaTh
MOHATUSIMU:  MaTpuua 2x2 uw  3%3,  onpeAenureslb  MaTpHIIb,
reOMETPUUYECKUN CMBICT OINpeeTnTeNs

YMeHue onepupoBaTh MOHATHSAMH: palUOHAIbHBIC, HWPPALMOHAIBHEIC,
MoKa3aTeJabHble, CTENEHHbIE, JIorapu(MUUYECKUe, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEpUPOBATh INOHATHUIMMU:
TOXKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHE, YPABHEHUE, HEPABEHCTBO,
CUCTEMa YPAaBHEHMH M HEPABEHCTB, pPAaBHOCHIBHOCTb YPaBHEHHUH,
HEPaBEHCTB U CUCTEM; YMEHUE PEIAaTh YPAaBHEHUs], HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; pElIaThb YPABHEHMs, HEPABCHCTBA U
CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUIS pelIeHUs] MaTeMaTWYeCKHX 3a/ad W 33/a4 U3 Pa3IUYHBIX objacteit
HAyKH{ U pEaJIbHOM JKU3HU

YMeHHne onepupoBaTh MOHATUSMH: (QYHKIHUS, YCTHOCTh (PYHKIUH,
NEPUOJUYHOCTh (YHKLUHU, OrPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GyHKUIMH, SKCTpeMyM (yHKIMM, HauOosbllee M HauMEHbIEe 3HAUYEHUS
(GyHKIMK Ha TIPOMEXKYTKE, HeTpepbhiBHAS (YHKIHS, aCUMIITOTHI rpaduka
GbyHKIMHM, TepBas U BTOpas MPOW3BOAHAS (YHKIHMU, TEOMETPUYECKHNA U
¢u3n4yeckuii CMBICT  MPOW3BOAHOHN, TEepBOOOpa3Has, OIpPeNeICHHBIN
WHTETpajJ; YMEHHE HaXOAWTh AaCHUMITOTHI rpaduka QyHKIUH, yMeHHE
BBIUUCIIATH NPOU3BOHBIE CYMMBI, IPOU3BEICHHSI, YACTHOI'O U KOMITO3ULIMU
(GyHKUIMH, HAXOIUTh YPaBHEHUE KacaTeabHOM K rpaduky QyHKLINU; yMEHUE
HaXOJUTh HPOM3BOJHBIC AIIEMEHTAPHbIX (DYHKIMI; YMEHHE HCHOJIb30BaTh
MPOU3BO/IHYIO ISl UCCIIEAOBaHUS (YHKIMHA, HAXOAWTh HAuOOJbIIME U
HAaMEHBIINE 3HA4YeHUs (QYHKIHA; CTPOUTh TpadUKH MHOTOUICHOB C
HCIOJIb30BAaHWEM  afmapaTa MAaTeMaTH4YeCKOro aHajiu3a; IpPHUMEHATh
MPOU3BOIHYIO U HAXOXKJIEHUS HAWIYYIIETOo PEIICHUS B TPUKIATHBIX, B
TOM YHCJIE€ COI[MAIIbHO-DKOHOMHUYECKHX M (PU3MUECKUX 3a/ladax; HaXOJUTh
wiom@aad U o0bEMbl QUIYp C TOMOIIbIO MHTErpania; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUSA C IMOMOIIBIO JU(PEepeHIINATBHBIX
YpaBHEHHI

VYMeHue onepupoBaTh MOHATHAMU: rpaduk GyHKIMU, oOpaTHass (QyHKIHA,
KOMITO3UIMS  (YHKUMM, JnUHEWHas (QyHKOUS, KBaapaTU4Has (QyHKUHUS,
pauMoHanbHas (YHKLIMSA, CTeNeHHas (YHKUUS, TPUTOHOMETpUYECKHe
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMHU, MOKa3aTeslbHas |
norapupmuueckas (QYHKIMHM; YMEHHE CTPOUTh TpaduKud HU3YYEHHBIX
(GyHKUIMH, BBITOIHATH peoOpazoBaHust rpaduKoB (YHKIMHA, UCTIONB30BaTh
rpaduKy JUIS U3y9YeHHUs TPOIECCOB M 3aBUCHUMOCTEW, MPH PEIICHUH 3a1ad
W3 JIPYTUX YYeOHBIX MPEIMETOBU 3a/1ad W3 pEalbHOW JKWU3HH; BBIPAXKATh
dbopMyIaMu 3aBHCHMOCTH MEX]y BEIMYMHAMH; UCIIOJNB30BaTh CBOWCTBA U
rpaduky QyHKUMHA A7 penieHus] ypaBHEHUH, HEpPaBEHCTB M 3a1ad ¢
napameTpamu; H300pa’kaThb Ha KOOPAMHATHOW IIOCKOCTH MHOXKECTBA
peleHui ypaBHeHUH, HEPABEHCTB U UX CUCTEM

127




YMeHue pemaTh TEKCTOBBIE 33Jaud pa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLICHTHI, JTOJIM M YacTH, HA JIBIXKEHHUE, padOTy, CTOMMOCTh TOBApOB W
yCIIyTr, HAJIOTH, 3a/ladyd U3 00JacTU YNPaBICHHS JIMYHBIMU U CEMEHHBIMU
(vHaHCaMM); COCTaBJISITh BBIPAKEHHUS, YPaBHEHMs, HEPaBEHCTBA M HX
CUCTeMBbl IO YCIOBHUIO 3aJauyd, HCCIIEJOBATh IIOJIyYEHHOE pEIIeHHE U
OLICHUBATh TMPaBIOMNOJOOHOCTh PE3YyJIbTaTOB; YMEHUE MOJEIHPOBAThH
peanbHble CHUTYyallMM Ha S3bIKE MAaTEMATUKH; COCTABJSATH BBIPAKECHUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHUIO 3aJa4M, UCCIEI0BATh
MIOCTPOCHHBIE ~ MOJIETTM C  WCIOJh30BAaHUEM  ammapara  aireOpsl,
WHTEPIPETUPOBATH MTOJIYYEHHBIH pe3ybTaT

YMeHue omepupoBaTh MOHATUSAMHU: CpelHee apu]meTHdeckoe, MeIHaHa,
HauOosplllee ¥ HaUMEHbIIEe 3HAYCHUS, pa3Max, AMCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yYMEHHUE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIINIO, TIPEICTABICHHYIO B TaOJMIlaXx, Ha quarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U SBICHUI; MPEICTaBIAThH
uHOpMaLIMI0O € TOMOIIbIO TabdWIl U  AMarpaMM; HCCIEeNI0BaTh
CTAaTHCTUYECCKUE JaHHBIC, B TOM YHCJIE C NPHUMEHECHHEM TrpaduuecKux
METOZIOB M AJIEKTPOHHBIX CPEACTB; Ipa)MueCcKy HUCCIEA0BATh COBMECTHBIC
HAOJIIOACHNS C TIOMOUIBIO TUArpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh IOHATHAMM: CIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIy4yallHOro COOBITHS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadUuecKuX METOAOB; NPUMEHSITH
(GOopMyJIBl CIOXKEHUST W YMHOXKEHHSI BEPOSTHOCTEH, (OpMYITy MOJHON
BEpOATHOCTH, (opMyny bepHymin, komOuHaTopHble (aKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH pEAJbHBIX COOBITUI; YMEHHE OIEepUpOBaATH
NMOHATUSIMM:  CllydaliHas  BEJIMYMHA, PpACHpPElEICHHE  BEpPOATHOCTEM,
MaTEMaTHYECKOE OXHUAAHHUE, JAHUCIEPCHs M CTaHJApTHOE OTKIOHEHHE
cllyyailHOM  BeNMYMHBI, (QYHKIMHM  pacHpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOI0, MOKA3aTeIbHOIO U HOPMAJIBHOTO PacCHpeleICHU; yMEHUE
HCIIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX PACHPEECICHUN Ul pEIICHUs 3aj]ad;
3HAKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIMX YUCEN, METOJbl BHIOOPOYHBIX
HCCIIEIOBaHUM; yMEHUE NTPUBOINUTh IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
yycesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHE OINEpPUpPOBATh
MOHATUSIMH:  COYETAaHUE, I[EepeCTaHOBKa, YHCIO COYETaHWW, YHCIIO
nepecTaHoBokK; OmHOM HbBIOTOHA; yMEHHE NPUMEHATh KOMOWHATOpPHBIE
(GakTel M pacCyXIeHHs s peleHHs 3a/]ad; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH;  COCTaBIATh  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MTOJIYYEHHBIH pe3ybTaT

YMeHue omnepupoBaThb  MOHATUSMHU:  TOYKA, MpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUUYHNHA yIja, INIOCKUN yrojl, ABYIPaHHBIN
yroJl, TPEXTpaHHbIl yroJl, CKPEIUBAIOIINECS NPSIMbIE, MAapajuIEIbHOCTh U
NEPIEHIUKYISPHOCTD NPSAMBIX U IIJIOCKOCTEHN, YTroJl MEXY MPSMBIMH, yroJl
MEXy MPSMON U IUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH, PACCTOSTHUE OT
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TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHHME WCIIONb30BaTh NpPH PEIICHUH 3a/1ad H3Yy4YCHHbIE
(GakTbl U TeopeMbl MJIAHUMETPUHU; YMEHHE OLIEHHBATH pPa3Mepbl OOBEKTOB
OKpPY)KAIOIIET0 MHpA; CTPOUTH MAaTEMaTHYECKHE MOJEIHU C TMOMOIIBIO
FeOMETPUUYECKUX TOHATUNH U BEJIWYUH, pelIaTh CBS3aHHbIE C HUMHU
MIPaKTUYECKHE 3a7aul

10

YMeHue onepupoBaTh MOHSATHAMH: IUIOMIAAb (UTYpPBl, 00BEM (QUIYDHI,
MHOTOTPAaHHHK, MpPaBWIBHBII MHOTOIPaHHUK, CEUYCHHE MHOTOTPAaHHHUKA,
KyO, mapajuienenuresn, Npu3Ma, NOUpaMuaa, Qurypa M TMOBEPXHOCTb
BpallleHUs, HWIUHAP, KOHYyC, map, cdepa, miomanb cdepbl, IUIOMIAIb
MOBEPXHOCTH THPAMUJbI, TPU3MbI, KOHYCa, IHMJIMHApA, OO0BEM Kyo0a,
NPSMOYTOJIBHOTO — MapajUieNenunea, MNUPaMHUIbl, TMPU3MbI, LWIMHJPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHMs KOHYca W LWIMHIPA,
napajulellbHble  OCH  HJIM OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacamomascs chepbl, IHIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYCHUE
MHOTOTpaHHHKa, HM300pakaTb MHOTOTPAaHHHMKH, (DUTYPBl M TOBEPXHOCTH
BpALICHUS, UX CEYCHHUS, B TOM YHUCIIC C TIOMOMIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSITh CBOWCTBA TCOMETPHUYCCKHX (UTYp, CaMOCTOSTEIHHO
(bOpMyJIUPOBATH OINPEICICHUST N3y4aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3BI O
CBOMCTBaX M TPU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBBIBATHUIN
OlpOBEepraTh HMX; yMEHHE MPOBOJAMTh KJiacCH(PUKAMIO (QUTYp IO
pa3MYHBIM TPHU3HAKaM, BBINOJIHATH HEOOXOIUMBIE IOTOJHUTEIbHBIC
MOCTPOCHUS

11

YMenune OIICpHUPOBATH IIOHATUAMU: JBHUXXCHUC B MMPOCTPAHCTBE,
HapaHHCHBHBIﬁ MEPEeHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOpPOT, TMpeoOpazoBaHUE 10A00Ms, TOJO0OHBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYphl, B TOM YHCIE B IMPUPOJE,
WCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TPU
peleHNH 3aJay; HaXOJUThb TI'E€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTOJ,
IUI0IIA/b, 00BEM) MIPH PEILICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U U3
peanbHON KHU3HHM; YMEHHUE BBIUUCIATh T€OMETPUUECKUE BETUYMHBI (IJIMHA,
yroj, IMJolaas, 00bEM, IMJOLIAAb MOBEPXHOCTH), MCIOJB3Ys H3Y4YEHHBIE
q)OpMYJ'II)I U MCETOAbI, B TOM YHCJIC. IUIOIIAAb IMOBCPXHOCTU IMMHUpPaAMHUIBI,
NpU3Mbl, KOHyca, LMJIMHApa, IUlomanb cdepel; 00BEM  Kybda,
NPSAMOYTOJILHOTO Tapanjejienunena, MUpaMuibl, MNPU3MBL, UWIUHAPA,

KOHYCa, Il1apa; yMEHHe HaX0IUTh OTHOILIEHHE 00BEMOB OJOOHBIX (PUTYP

12

YMmenue ONCprUpOBaTh MOHATHUAMHU: HNPAMOYroJibHad CHCTCMa KOOPAHWHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAHWHATBHI BCKTOpP4A, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IOKCHUC BCKTOpa II0 6a3ncy,
CKaJIIpHOC TIIPOU3BCACHUC, BCKTOPHOC TMPOU3IBECACHUEC, YIroll MCEXKIY
BCKTOpaMH; YMCHHEC HUCITIOJIB30BATh BGKTOpHBIﬁ u KOOp)II/IHaTHHﬁ METOA I
pEeIICHUA TCOMETPHUICCKUX 3a/Jad U 3a1a4 JPYIrux y‘—Ie6HBIX nmpeaMeETOB

13

YMmenue BBI6I/IpaTL MOAXOOAIIUN METOM, JJIs peliCHus 3a4a4u; MOHNMAaHNUC
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3HAYUMOCTH MAaTeMAaTUKH B HW3YYEHMHM HPHUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB W SBJIEHUN; yMEHHE paclno3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE IIPUBOJIUTH IPUMEPhl MATEMATHUECKUX
OTKPBITUH POCCUICKOW U MUPOBOI MAaTEMAaTUUYECKON HAYKH
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HHEPEYEHDb 9JIEMEHTOB COIAEPKAHUS, IPOBEPJAEMbIX HA EI'D
IHO MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUS

Kon
1 Yucna v BBIYUCIICHUS
1.1 | Harypanphsie u uenble yncia. [Ipu3Haku JeIMMOCTH LENbIX YUCET
12 Pamonanbhupie  ymcina.  OOBIKHOBEHHbIE M JECATHYHBIE  JIpOOM,  IMPOLICHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmerndeckuil KOpeHb HATypallbHOW cTerneHH. JeHcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 CreneHns ¢ nenbiM nokaszaresneM. CTeneHp ¢ palMoHalIbHbBIM MToKka3aTeneM. CBoiicTBa
' CTeneHu
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uncna. /lecssTuaHble U HATYypaTbHBIE JTOTAPH(MBI
JlelicTBUTENbHBIC YHCTa. Apr(METHIECKHE OTEepalui C JEHCTBUTEIBHBIMA YUCIAMH.
1.7 | TlpubnmxEHHbIC BBIYUCICHUS, IPAaBUIA OKPYTJIICHHS, MPUKHUIKA U OIICHKA pe3yJbTara
BBIYHCIICHUI
1.8 | IIpeobOpazoBaHue BEIpaKEHUN
19 | KommiekcHbie uncia
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 | Uenble u qpoOHO-palOHATIBHBIC YPABHEHUS
2.2 | UppanuoHajibHble ypaBHEHUS
2.3 | TpuroHomerpuyeckue ypaBHEHUS
2.4 | Tloka3aTenbHble U Jorapu(pMUIECKUE YPaBHEHUS
2.5 | Uenblie n qpoOHO-paninOHATBHBIC HEPABEHCTBA
2.6 | HppamnmonaisHbie HEpaBEHCTBA
2.7 | Tloka3aTtenbHble U Jorapu(pMUUYECKUe HEPABEHCTBA
2.8 | TpuroHomerpudeckrue HEPAaBEHCTBA
2.9 | Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHeHUS, HEPABEHCTBA M CUCTEMBI C ITApaMeTPaMu
2.11 | Marpuna cuctembl JMHEHHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIMH U rpaduku
31 Oynkius, cnocoOsl 3ananusa ¢ynkuuu. ['paduk ¢yHkumu. B3anmHo oOpatHbie
' dbyakuun. Yerabie 1 Heu€THBIC QyHKIMU. [leproanyeckue GyHKIm
3.2 OOnactp ompeneneHuss W MHOXeCTBO 3HaueHMH ¢GyHkiuu. Hymm — dyHKImm.

[IpoMeXyTKH  3HAKOIOCTOSIHCTBA. [IpoMeXyTKH  MOHOTOHHOCTH  (DYHKLUHU.
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MaxkcumyMbl 1 MUHUMYMBI (pyHKIIMH. Haubounbiee u HauMeHblee 3Ha4YeHne GpyHKImn
Ha IIPOMEKYTKE

CrenenHast (PyHKIUSI C HATYpaIbHBIM M IIEJIBIM TOKa3aTeneM. E¢ cBolicTBau rpaduk.

3.3 . .
CaoticTBa U rpaduK KOpHSI N-OW CTETICHH
3.4 | Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U IPaPHKH
3.5 | TlokasarenbHas u orapudmudeckas GyHKIIUHA, UX CBOMCTBA U TpapuKu
36 Touku pazpeiBa. AcuMIITOTHI rpadukoB GpyHKIMA. CBOMCTBa PYHKINH, HEMPEPHIBHBIX
' Ha OTpE3KE
3.7 | TlociemnoBaTelbHOCTH, CIIOCOOBI 3a0aHM ITOCIIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opmysa CI0KHBIX POLIEHTOB
4 Hauana MaTemaTiueckoro aHaamsa
4.1 | IIpousBognas pynkuuu. [IponsBogHbIe 371eMEHTAPHBIX (DYHKITHI
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 | oskcrpemyMbl. HaxokaeHue HauOOMNBIIEr0 M HAaWMEHBIIEr0 3HAaYeHUs (QyHKUMU Ha
OTpe3Ke
4.3 | IlepBoobOpa3nas. Muaterpain
5 MHoOXecTBa 1 JIOTUKA
5.1 | MHoxecTBO, onepaly HaJl MHOKecTBamu. J{narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 | OmnwucarenbHas CTAaTUCTHKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IUIOCKOCTH
7.2 | TlpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tenau noBepXHOCTU BPALLEHUS
7.5 | KoopauHaTsl U BEKTOPHI
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HHOACHUTEJIbBHASA 3AITMCKA

PaGouass mporpamma ydeOHOTO Kypca «BeposiTHOCTH M CTATHUCTHKA»
0a3oBoro ypoBHs g oOywaromuxcsi 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJAPCTBEHHOTO  00pa30BaTEIBHOTO  CTaHAapTa CpPEIHETO
obmero oOpa3oBaHHS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NPEIBABISIEMBIX K MaTeMaTUYeCKOMY OOpa3oBaHUIO, M TPAAUIUNA POCCHUICKOTO
oOpazoBanus. Peanmuzanus nporpamMmbl oOecreYMBAaeT OBJAJCHUE KIIOYEBBIMU
KOMITETCHIIMSIMH, COCTABJISIFOIITUMU OCHOBY JIJISI CAMOPA3BUTHUSI W HEMPEPHIBHOTO
o0Opa3oBaHwsl, METOCTHOCTh OOIICKYIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIILHOTO
Pa3BUTHUS JTHYHOCTH OOYIAIOIINUXCS.

HEJIU U3YYEHUA YYEBHOI'O KYPCA

VYueOHbiii Kypc «BeposiTHOCTh U CTAaTUCTHKA» 0a30BOrO YPOBHSI SIBIISIECTCS
MPOJIOJKEHUEM M Pa3BUTHUEM OJHOMMEHHOI'O y4eOHOro Kypca 0a3oBOTrO ypOBHS
ocHOBHOUM miKoibl. Kypc mpennasHadeH mist GopMUpOBaHUS Yy OOyYaromuXcs
CTaTUCTUYECKON KyJIbTypbl W IOHHMaHUs POJIM TEOPUU BEPOATHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA JJIsi U3YYEHHs CIydalHbIX COOBITUM, BEJIUYUH U
nporneccoB. [lpu u3yueHun kypca 0OO0OTaIIAIOTCA MPEICTABICHUS YYalllUXCS O
METOJIaX MCCIIEOBaHMS U3MEHYMBOIO MUPA, PA3BUBACTCSl IOHUMaHUE 3HAYUMOCTHU
U OOUIHOCTM MaTEeMaTUYECKUX METOJI0OB IMO3HAHUS KaK HEOThEMJIEMOW dYacTu
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopnepkaHue Kypca HampaBJ€HO Ha 3aKpEIUICHHE 3HAHWM, MOJYYEHHBIX TPHU
WU3YyUYECHUN KypCca OCHOBHOW LIKOJIBI U HA Pa3BUTHUE MPEICTABICHUN O CIyYalHBIX
BEJIMUYMHAX W B3aMMOCBA3SAX MEXKIY HUMH Ha BaXKHBIX IPUMEPAX, CHOXKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPY>KAIOIIETO MUPA.

B cooTBeTCTBHMU C yKa3aHHBIMH ILEJISIMU B CTPYKType YydeOHOro Kypca
«BeposSTHOCTh M CTAaTUCTHUKA» CPEIHEHW MIKOJBI Ha 0a30BOM YPOBHE BBIJICICHBI
CIEAYIOIIME OCHOBHBIE cojJiepKaTelbHble JUHUU: «ClydaliHble COOBITUS W
BEPOSATHOCTIY, «CiIydailHbie BEITMYUHBI U 3aKOH OOJIBIIINX YHUCEID».

BaxHyto d4acth Kypca 3aHUMAeT U3YyYEHHE TE€OMETPUYECKOro U
OMHOMMAIIBHOTO pacipeieNIeHU U 3HaKOMCTBO C WX HEMPEPHIBHBIMHU aHAJIOTAMHU
— MOKa3aTeJIbHbIM U HOPMAJIbHBIM Pacipe/ICICHUSIMU.

Conepxanue mauHud «CiydaiiHble COOBITUSI M BEPOSITHOCTH»  CIIYXKHUT
OCHOBOW i1l (pOpMUPOBAHUS TPEJACTABICHUI O paclpe/ieICHUH BEpPOSTHOCTEH
MEXy 3HAYCHHUSIMHU CIIyYallHBIX BEIWYMH, a TAaKKe 3Ta JUHUS HEoOXoamma Kak
0aza g M3y4YeHUs 3akoHa OOJIbIIMX 4Yucesl — (GYyHIAMEHTAJIbHOTO 3aKOHa,
JNEUCTBYIOIIIETO B TPUPOJEe M OOIIECTBE U HMMEKIIEr0 MaTeMaTHYECKYIO
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dopmanmzarmro. Cam 3aK0H OOJBIIUX YHCEN MPEIaraeTcsl B 03HAKOMUTEIHHON
dopMe ¢ MUHUMAaTbHBIM HCIIOJIb30BAHUEM MaTeMAaTHYECKOTO opMann3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMH  CIyYailHBIMH  BEJIMYHWHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJIHHUKOB HA OMHCAHWM W HW3YYCHHH CIyJalHBIX
SBJICHHM C TIOMOIIBIO HEMPEPBIBHBIX (YHKIMH. OCHOBHOE BHUMAHHUE YACIACTCS
MMOKa3aTeIbHOMY M HOPMAaJIBHOMY PACIPEICICHHSIM, MPU ITOM MPEANOIaracTcs
O3HAKOMHTEIFHOE W3yueHHWE Marepuajia 0e3 JI0Ka3aTelIbCTB MPUMEHSIEMBIX
¢bakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydyenue kypca «BeposiTHOCT M CTaTUCTHKa» Ha 0a30BOM YypOBHE
OoTBOAMTCS | yac B HENENI0 B TEUECHHE KaXJ0ro roja oOydeHus, Bcero 68
y4eOHBIX YaCOoB.
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COILEPKAHUE YYEBHOI'O KYPCA
10 KITACC

[IpencraBienrie JaHHBIX C MOMOIIbIO Tabnuil W guarpamm. CpeaHee
apudmernyeckoe, MeauaHa, HauOOJbIIee W HAMMEHbIIEE 3HAYCHUA, pa3Max,
JUCHEPCHS U CTAHIAPTHOE OTKIIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEPUMEHTHI (ONBITHI) U CIyYailHbIE COOBITHS. DJIE€MEHTapHbIE
coObITHsl (KMCX0Jibl). BeposiTHOCTH CilydallHOTO COOBITHUA. BIM30CTh 4YaCTOTHI U
BeposITHOCTU  coObiTui.  Ciy4ailHple  ONBITBHI € PaBHOBO3MOXKHBIMU
AIIEMEHTApPHBIMU ~ COOBITHAMU. BeposiTHOCTH  COOBITMH B ONBITax  C
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMH.

Onepanuu HaJ COOBITUSMU: TIEpeceYeHre, 00BEIUHEHNUE, TPOTUBOMOJIOKHBIC
coObITus. Jnarpammel Ditnepa. @opMyiia CI0KEHUS] BEPOSITHOCTEH.

VYcIil0BHas BEpPOSTHOCTb. YMHOXKEHHE BEPOATHOCTEU. [lepeBo cirydyalHOro
skcniepuMmenTa. @opmyia MoaHON BeposiTHOCTU. HezaBucuMbIe COOBITHS.

KomMOunaropHoe npaBuio ymHoxeHus. [lepectanoBku u pakropuan. Yucio
coueranuid. TpeyronpHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHblid ONBIT (MCOBITAHKE), YCIieX U Heyaada. HezaBucumblie
ucnbiTanuss. Cepusi He3aBUCHUMBIX HCHBbITaHUW 10 mniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyIum.

CnyuvaitHas  BennuuHa. Pacnpenenenue  BeposiTHocTed.  J[marpamma
pacupenenenus. Ilpumepsl pacnpelneneHuii, B TOM YHCIE, T€OMETPUYECKOE H
OMHOMMAJIBHOE.

11 KJIACC

YucnoBele  XapaKTEpPUCTHKMA  CIyYalHBIX  BEJIMYMH: MAaT€MaTHYECKOE
O0’)KMJIAHUE, IHUCIEPCHS W CTAHAAPTHOE OTKJIOHEHWe. lIpumepsl npumeHeHus
MAaTeMaTUYECKOTO OKWJAHMS, B TOM YHUCJIE B 33a/1a4ax W3 IOBCEAHEBHOW KU3HMU.
MareMatrnyeckoe OKuJaHue OMHApHOM clydyailHOW BeIMYMHBI. MartemaThuueckoe
O0XKUJAHWE CyYMMBbI CIIyYalHBIX BEIMYMH. MareMaTuyeckoe OXHUIAHUE U
JUCTIEPCUS TEOMETPUYECKOTO0 U OMHOMHUAIBHOTO pacipeesIeHUH.

3akoH OOJIBIIMX YHCEI M €ro pojb B HayKe, MNPHUPOJE U OOIIECTBE.
Bri0opouHbIii METO1 UCCIICTIOBAHMIA.

[Ipumepsl HENMPEPBIBHBIX CIy4aWHbIX BeJIWYMH. lloHATHE O IUIOTHOCTH
pacrnpeneneHus. 3a1adn, NPUBOJSIIME K HOPMAJIbHOMY pactpeneneHuto. [lonsarue
0 HOPMAJIBHOM PaCIpPEICIICHNH.
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IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOTPaMMbl Y4E€OHOTO MpeaMeTa
«MaremaTnka» XapaKTepHU3yOTCS:

I'pa:xknanckoe Bocnmuranme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOHN MO3UIIMHA O0YJAFOIIETOCS KaK aKTUBHOTO
M OTBETCTBEHHOTO 4YJIEHA POCCHICKOrO0 O0IIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIHMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHIA,
npoueayp TpaxAaHCKOoro ooOmiectBa (BBIOOPHI, OMNPOCHI W Ip.), YMEHHEM
B3aMMOJEHUCTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IIaTpuoTHYeckoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO POCCUNCKON IPAKIAHCKON UIEHTUYHOCTH, YBAXKEHUS K
POILJIOMY Y HAaCTOSIIIEMY POCCUHCKOM MaTeMaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MATEMATUKOB U POCCHICKONM MAaTEMATHYECKOM IIKOJIBI,
K HMCIOJIb30BAHUIO ATUX JOCTHKEHUU B APYTHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, HATUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUW HAYKU U AEATEIBHOCTHIO
Y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO OyMyIIETo.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas 3CTETHKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, peneHnu, paccyXIeHUM;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCII€KTaM Pa3JIMuYHbIX BUAOB UCKYCCTBA.

DuzuyecKkoe BOCIUTAHHE:

cOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHSTh MaTeMAaTUYeCKHe 3HAHHUS B
HMHTEpecax 3/J0pOBOT0 U OE30MacHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHITUN U

OT/IbIXa, peryispHas busnaeckas AKTUBHOCTb); buszngecKoro
COBEPIIICHCTBOBAHHS, npu 3aHATHSX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSITeTTHHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM LEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nuuHbiM  cepam  mpodecCHOHANbHON  JIEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOM U €¢ MPUIOKEHUSMU, YMEHHEM COBEpILATh OCO3HAHHBIM BBHIOOP
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Oynymeld mpodeccCuu H pealn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKoMy OOpa3OBaHHIO M
caM0O0Opa30BaHUIO HAa TPOTSHKEHWHW BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

IKO0JIOrn4ecKoe BOCIIUTaHHUE:

Cc(OPMHPOBAHHOCTHIO JKOJOTUYECKONH KYJIbTYPhl, MOHUMAHUEM BIIHSHHSI
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB HA COCTOSIHHE MPUPOTHON U COIMATBLHOM
CpelIbl, OCO3HAaHWEM TIJIOOAJIBHOTO  XapakTepa HSKOJOTHYSCKHX  IIpoOIIeM;
OpHCHTallMC Ha NPHUMCHCHHUE MaTEMaTHYCCKUX 3HAHWUU IS PEIICHHUS 3a1ad B
0o0JlacT  OKpyKalolel Cpelbl, IUIAaHWPOBAHUS TIOCTYNIKOB M OICHKA WX
BO3MOYKHBIX TTOCJIEICTBHM JIJIST OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW TIPAKTUKHA, TOHHUMAaHHEM
MaTeMaTHYeCKOW HayKH Kak c(hepbl YeTOBEYECKON IeATEeILHOCTH, 3TallOB €¢
Pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS I[UBUJIM3AIIMN; OBJIAJICHUEM S3IKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KYJIbTYpOM KaK CpEJICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYIO W HCCIEIOBATEIBCKYIO IEATEIHLHOCTD
WHIUBUTyAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yibTaTbl OCBOEHHUS MPOTPaMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEePU3YIOTCA OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHLIMU
oeticmeusmMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCMEUAMU.

1)  Vuusepcanvuvie  no3nasamenwvnvle  Oelicmsus, — obecnedugarom
Qopmuposanue 0a306bIX KOSHUMUBHLIX NPOYecco8 obyualowuxcsi (oceoenue
Memo0o8  NO3HAHUA  OKPYJHCAIOWe2o0  Mupa,  NpPUMEHeHue  JI02UYecKUx,
ucc1e008amenbeKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jiornyeckune 1eMCTBUA:

e BBIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEeMaTHUYECKUX
OOBEKTOB, TMOHSATUH, OTHOLIEHUN MEXIy TMOHATUAMU; (HOPMYIUPOBATH
ONpENENECHUs] IOHATUN; YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
KJaccu(ukalnmy, OCHOBAaHMS JUIsi OOOOLIEHUS U CpaBHEHUS, KpPUTEpUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  NPEOOPa3OBBIBATH  CYXKIACHUS:
yTBEpIUTENIbHbIE W OTpULATEIbHbIC, €IUHUYHbIC, YacTHbIE U O0OIIueE;
YCIIOBHBIE;
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e BBIBISATH  MaTEMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOJEHUAX U YTBEPKICHUSIX;
npemyiaraTh ~ KpUTEPUH  JUIS  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JIECTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUM (TPSMBIE U OT MPOTHUBHOTO), BHICTPAWBaTh apTyMEHTAIIUIO,
MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh CcHOco0 pelleHus ydeOHOM 3amauu (CpaBHMBATh HECKOJBKO
BApUAHTOB peIIEHUs, BbIOMpaTh HaMOOJEe TMOAXOAUMN C y4EeTOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBare/ibCKue JeiCTBUS:

e HCIIOJH30BaTh BOIPOCH KaK HUCCIEAOBATEIIbCKUN MHCTPYMEHT TO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodieMy,
yCTaHaBJIMBAaTh HUCKOMOE€ W  JaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

e TPOBOJUTH CaMOCTOSTEIIEHO CIUTAaHWPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
Oo0OBeKTa, SBJICHUS, TPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYTUPOBATH 00OOIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MIPOBEICHHOTO HAOJIO/ICHUs, WCCIICIOBAHUS, OIEHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BHTHE IPOIECCA, a TAKKE BBIJIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Padora c undopmanueii:

e BBIBISATH JACPUIUTH UHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BbIOMpaTh HHPOpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIIHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh WH(GOPMAIINIO, TIPEICTABIATH €¢ B PAa3IMUHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJSKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvle  KOMMyHuKamuemuvle  Oelicmeusi,  00ecnedusarom

copMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCAL.
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Oo0menmue:

BOCIPUHUMATh H  (HOPMYIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LEJISIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOUYKY 3pEHMSI B YCTHBIX U INUCBbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO
XOJy pellIeHus 3a7jaui, KOMMEHTHPOBATh ITOIYYEHHbIN pPe3ylbTar;

B X0JI¢ 00CYKJI€HUS 3a]1aBaTh BOIPOCHI 110 CYLIECTBY 00CYKAaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1a4u, BbICKa3bIBaTh UEH, HALIEJICHHBIEC HA ITIOUCK
pELICHMs; COMOCTaBISATh CBOU CYXACHHS C CYXICHUSAIMU JPYrHX
YYaCTHUKOB JHaliora, oOHApYXUBaTh PA3IMYUE M CXOJACTBO MO3UIHIL; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,;
OPEJICTaBIsATh  pe3ydbTaTbl  pELIeHWs  3aJadd,  OSKCIEPHMEHTa,
UCCIIEIOBaHMsI,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  ¢opMmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh U HCHOOJB30BATh  NPEHMYIIECTBA  KOMAHAHOW  H
VH/MBHUIyaJIbHON pabOThl IPU PEIICHNN YUYeOHBIX 3a]a4; IPUHUMATh 1I€JIb
COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM
paboThl, pacnpenensaTh BUbI padOT, JOroBapUBaThCA, 00CY X AaTh MPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX PopMax padboThl (00CykAeHHUS, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM WIEHAaMH KOMaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanouvie  pezynamuenbie Oeticmeus, obecneuusarom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCTIU.

Camoopranusanus:

COCTABJISITh IJIAH, AJITOPUTM PEIICHMS 3a7a4l, BIOMPATh CIIOCOO PEIIEeHHUs C
y4€TOM HMMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMaLnu.

CaMOKOHTPOJIBb:

BIAJCTh HAaBBIKAMU TIO3HABATENHLHON pedrekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTATOB;
BJIaJIETh CIocoO0aMM  CaMOIIPOBEPKH, CaMOKOHTpOJS —Ipolecca W
pe3ysibTaTa pelieHuss MaTeMaTHYeCKON 3a1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IPHU PELICHUHU
3a7a4M, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEJIU M YCIOBUSIM, OOBACHATH
IIPUYUHBI JOCTHXKECHUSA WM HENOCTHKCHUS pEe3yJIbTaTOB JESATEIbHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETCHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U TUATPAMMBI.

OnepupoBaTh  MOHATHUSMHU:  CcpeaHee — apudmernyeckoe,  MeauaHa,
HauOoJbIIIee, HAMMEHbIIIEE 3HAUCHHUE, pa3MaX MacCUBa YHUCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSMU: CIyYaWHBIA SKCHEPUMEHT (OMBIT) M CIydailHOE
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIIEMEHTAPHBIN HCXOJ) CIYyYalHOrO OIBITA;
HAaXOJIUTh BEPOSATHOCTH B OIBITAX C PABHOBO3MOKHBIMHU CITy4allHBIMU COOBITUSIMH,
HAaXOJUTh W CPAaBHUBATh BEPOSITHOCTU COOBITUM B U3YYEHHBIX CIy4alHBIX
AKCIIEPUMEHTAX.

Haxonute u ¢GopMmynupoBaTh COOBITHS: MepeceyeHue U OO0bEAUHEHHE
JAHHBIX ~ COOBITHI, COOBITHE, MPOTUBOIMOJIO)KHOE  JIaHHOMY  COOBITHUIO;
MOJIb30BAThCA AMarpaMMaMu Jiiiepa U GOpMYJION CIOKEHHUs BEPOSITHOCTEW IpPH
pEeLIeHUH 3aa4.

OmnepupoBaTh MOHATUSIMU: YCIOBHAs BEPOATHOCTb, HE3aBHCHUMBIE COOBITHS;
HaxXOJIUTh BEPOATHOCTH C MOMOUIBIO MpaBHJIa YMHOXEHUS, C MOMOUIBIO JepeBa
CJIIy4allHOTO OMbITA.

[TpumeHsATh KOMOMHATOPHOE MPABUIIO YMHOKEHHUSI TPU PEILICHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMHU: HCIBITAHWE, HE3aBUCHUMBIE HWCIBITAHUS, CEpUs
UCIIBITaHUH, yCHeX M Hey/Jaua; HaxOJUThb BEPOSITHOCTU COOBITUH B CEpUH
HE3aBUCUMBIX UCIBITAHUN /10 TMIEPBOTO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITUH B
cepuHu HcbITaHuil bepHysu.

OnepupoBaTh  MOHATUSAMM:  CllydaiiHass  BEJIWMYMHA,  pacIpeesieHue
BEPOSITHOCTEN, MarpaMMa pacipeieseHusl.

11 KIIACC

CpaBHHMBaTh  BEPOSATHOCTA  3HAYEHUWA  CIyYallHOM  BEJIWYMHBI 1O
pacIpeneIeHUIO UK € IIOMOILBIO THArPaMM.

OnepupoBaTh NOHATHEM MATEMaTUYECKOTO OKUJAHUS; TPUBOJUTH MPUMEPHI,
KaK MNPUMEHSETCS MaTeMaTHUYECKOE OXKUJAHUE CIyYalHOW BEJIWYUMHBI HAXOIWUTH
MaTEeMaTUYECKOE 0XKUIAHUE 10 JaHHOMY PACIIPEIEICHHUIO.

Nmerp mnpenctaBieHue O 3aKOHE OOJIBIIMX YHCEIL.

HNmeTh nipeicraBiaeHre 0 HOPMAJIbHOM PaCIpeIeICHUU.

140



TEMATHUYECKOE INIAHUPOBAHUE

10 KVIACC
Koan4yecTBo 4acos DJIEKTPOHHBIE
HauMeHnoBaHue pa3aeoB U TEM nu(ppoBbIe
Ne o/m P Kontposbnbie | Ilpakruueckue (wicpp )
NMPOrpaMMbl Beero odpa3oBaTebHbIE
padoThI padoThI
pecypcbl
1 [IpencraBnenue TaHHBIX U ONMUCATEIbHAS 4 bubnnorexa [IOK
CTAaTUCTHKA https://m.edsoo.ru/e0b7b0f1
Cny4JaiiHpIe ONBITEI U CIIyYaiiHBIC COOBITHSA,
2 OHIE:ITH c aBHOB03Mo>KHy;MI/I 3 1 bubmorexa [IOK
P https://m.edsoo.ru/e0b7b0f1
3JIEeMEHTAPHBIMHU UCXO1aMHU
3 Orneparuy HaJt COOBITUSIMH, CIIOXKEHUE 3 bubnnorexa [IOK
BEPOSATHOCTEU https://m.edsoo.ru/e0b7b0f1
VYcnoBHast BEpOATHOCTD, IEPEBO
4 CITy9aifHOTO clanTa o 151[ JI'I)a TTOJTHOU 6 bubmorexa LIOK
yi » DOPMY. . https://m.edsoo.ru/e0b7b0f1
BEPOATHOCTH ¥ HE3aBUCUMOCTh COOBITUI
bu6nuorexa [JOK
5 D 0 4
JIEMCHTBL KOMOHHATOPHIH https://m.edsoo.ru/e0b7b0f1
. bubmuoreka [IOK
6 C 1
€pHH TTOCIIeIOBATESIIEHBIX UCITBITAHUH 3 htts://m.edsoo.ru/e0b7hofL
7 Cny4aiinple BEIHYUHBI U PaclIpeaeIeHus 6 bubmiorexa [IOK
i pactip https://m.edsoo.ru/e0b7b0f1
. bubmuorexa [IOK
8 0000 5 2
ODIICHHE 1 CHCTEMATHSATIHA SHAMHH https://m.edsoo.ru/e0b7b0fl
OBILIEE KOJIMYECTBO HACOB I10 ITIPOTPAMME 34 2 2
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11 KJIACC

KonuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/m Konrtpoabubie | IIpakruueckue
NPOrpaMMbIl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 MaremaTnueckoe 0KUAAHUE CITyHatHON 4 bubnuoteka [IOK
BEJINYMHBI https://m.edsoo.ru/5fbc5dcl
5 Jlucniepcusi U CTaHJAPTHOE OTKJIOHEHHUE 4 1 bubnuoreka [IOK
CIIy4alHOU BEIIMYHHBI https://m.edsoo.ru/5fbc5dcl
bubmnoreka [IOK
1
3 3aKon GobuImx Hcen 3 https://m.edsoo.ru/5fbc5dcl
4 HenpepbiBHBIE ClTydaliHbIE BETUYUHBI 5 bubnuoreka LIOK
(pactipenesnenust) https://m.edsoo.ru/5fbc5dcl
bu6mmoreka [JOK
° Hopwaibroe pacnipeenetiis 2 1 https://m.edsoo.ru/5fbc5dcl
6 [ToBTOpenue, 06001IeHIE U 19 9 bu6mmoreka [JOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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HOYPOYHOE IIVTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacoB DJIEKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 [IpencraBieHue JaHHbBIX C 1 bu6mmoteka [IOK
ITOMOIIIbIO TAOJIUIT U THarpaMm https://m.edso0.ru/25c6d12b
Cpennee apudmernueckoe,
MearaHa, HauoosbIlee U
2 HaMMEHbIIIee 3HAUCHUS, pa3Max 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/dd00738d
JUCTepcusi, CTAaHJapTHOE
OTKJIOHEHHE YHCJIOBBIX HA0OPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIpIIee U
3 HauMEHbIIIee 3HaYeHUs, pa3Max 1 bubmorexa TIOK
P ’ https://m.edso0.ru/98645f6c
JUCTIepCusi, CTAaHJAPTHOE
OTKJIOHEHHE YHCJIOBBIX HA0OPOB
Cpennee apudmeTndeckoe,
MeauaHa, HanOoJIbIIee U
4 HaWMEHBbIIIEE 3HAUCHHUS, pa3Max 1 bubmorexa [OK
-P ’ https://m.edso0.ru/7¢9033a8
TUCTIepCHsl, CTAaHJAPTHOE
OTKJIOHCHHE YHCJIOBBIX HA0OPOB
CirydaiiHble DKCIIEpUMEHTHI
5 (OMBITHI) U CITydaliHbIE COOBITHUS 1 bubmmorexa LIOK
yi ’ https://m.edso0.ru/347c1b78
DnemMeHTapHbIe COOBITUS (MCXOIbI)
6 BeposiTHOCTB clTy4aitHOTO COOBITHSL. 1 bubnmoreka [IOK
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BeposiTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMHU
3JIEMEHTaPHBIMU COOBITUSIMU

https://m.edsoo.ru/64d75244

BeposiTHOCTB clTy4aifHOTO COOBITHSI.

bubmuorexa [IOK

! [TpakTuyeckas pabora https://m.edsoo.ru/5e8fa94a
Onepanuu Haa COOBITHSIMHU:

8 nepeceveHue, 00beTMHCHHE bubnmnoreka [IOK
COOBITHIA, TPOTHUBOIOJIO’KHBIE https://m.edso0.ru/221c622b
coObITUA. JJuarpammel Ditnepa
Omneparuu HaJ COOBITHAMU:

9 nepeceueHune, 00beIMHEHNE bubnuoreka LIOK
COOBITHIA, TPOTHUBOIOJIO’KHBIE https://m.edsoo.ru/cc10cle2
coObITHs. J{narpammel Diinepa

10 dopmyIa cI0KEHUS BEPOSITHOCTEN bubmmorexa [IOK

https://m.edso0.ru/3057365d
VY cnoBHas BEPOSITHOCTb.
11 VMHO)KeHHe BeposiTHOCTEit. [lepeBo bubmioreia LIOK
B https://m.edso0.ru/9a408d25
ClTy4aifHOro 3KcrepruMeHTa
Y cnoBHas BEPOSITHOCTb.
12 YMHOKEHHE BEpPOATHOCTEN. [lepeBo bubmorexa LIOK
. https://m.edsoo.ru/ble76d3a
CIIy4aifHOT 0 3KCIIepUMEeHTa
Y cnoBHas BEpOATHOCTb.
13 YMHOKEHHE BEpOsATHOCTEN. [lepeBo buomiorexa LIOK
. https://m.edsoo.ru/47fb6b11
CIIy4aiflHOTO SKCIIEPUMEHTA

14 dopmyIia MOIHON BEPOSITHOCTU bubmmorexa [IOK

https://m.edso0.ru/15941bec

15 dopmyria MoIHON BEpOSITHOCTH bubmmorexa [IOK

https://m.edsoo.ru/a9ec13c8
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16 @opmyiia IOIHON BEPOSTHOCTH. bubnunoreka LIOK
HezaBucumeblie coObITHS https://m.edsoo.ru/e3dd5ac9
bubnmnoreka [IOK
17 Konrporsias padora https://m.edsoc?ru/29dc60b9
18 KombunaTopHoe npasuio bubnmoreka [IOK
YMHOXEHUS https://m.edso0.ru/2270cf70
bubnmnoreka [LIOK
19 Hepecraronicn n daxropuan https://m.edsogru/d58ce6d1
. bubmmoreka [IOK
20 Huero coteranit https://m.edsocf.lru/7904dfb0
21 Tpeyronbuuk [Tackansa. Gopmyina bubnuoreka LIOK
6unoma Hprotona https://m.edsoo.ru/fa47998f
bunapHbIii c1yyaliHbII ONBIT
2| et seramss, Gopi brmorera LIOK
N https://m.edsoo.ru/2e1f2368
HE3aBUCHMBIX UCIIBITAHUH J10
IIEPBOTO ycIexa
23 Cepust He3aBUCUMBIX UCITBITAHUNA bubnmnoreka [IOK
bepuymim https://m.edso0o.ru/e9572a68
Cepust HE3aBUCUMBIX HCIIBITAaHUH.
o4 [IpakTuueckas pabora c bubmuoreka [IOK
HCTOJIb30BAHUEM DJIEKTPOHHBIX https://m.edsoo.ru/f4al5al4
TabIuUI]
. bubnmoreka [IOK
25 Caysaitiias BeMiHHa https://m.edsogru/639be9aa
26 Pacnipenenenue BeposaTHOCTEN. bubmuoreka [IOK
JlnarpaMma pacrpeneieHus https://m.edsoo.ru/6dc7f39
27 CymMma 1 mpousBeicHHE bubmmoreka LIOK
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CJ'Iy‘IaI\/lIHHX BCIIMYNH

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

CymMma 1 npou3BeicHUE

bu6nmorexa [JOK

1
28 CIIy4YalHbIX BEJIMYHH https://m.edsoo.ru/c2757cc3
II e acmpeieeHu, B TO
29 qlf;h(: rP;I:)Ihrd)eT Hlfq:c;:o: EH o 1 bubmoreia OK
p https://m.eds00.ru/91e08061
OHMHOMHAILHOE
IIpumepsl pacipeaeacHui, B TOM
30 PUMEPEI pactipel 1 bubnnorexa [IOK
HHCIC TCOMETpIHCCKoC | https://m.edsoo.ru/5afffO5f
OMHOMHUAIILHOE
31 [ToBTOpenue, 06001IeHIE U 1 bubnmnoreka [IOK
CHUCTEMAaTH3alHs 3HAHUHN https://m.edsoo.ru/0f4d3cd7
[ToBTOpenue, 06o0IIeHNE 1 bubnuoreka LIOK
32 . 1
CHCTEMAaTH3aINsI 3HaHUH https://m.edsoo.ru/e01a3dc4
bu6nunoreka [JOK
33 HroroBas koHTpoJbHas paboTa 1 https://m.edso0.ru/a985ae79
34 [ToBTOpenue, 06001IeHIE U 1 bubnmnoreka [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/lddca5e0
OBHIEE KOJIMYECTBO YACOB I10 31

[NPOIT'PAMME

146



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/1ddca5e0

11 KIIACC

KosnvecTBO 4acon JIeKTPOHHbIE
Ne Hara nu@pposbIe
Tema ypoka Kontpoabubie | IIpakruueckue
n/n Bcero U3y4YeHHsl = 00pa3oBaTesIbHbIE
padoThbI padoTsbI
pecypchl
[ToBTOpeHue, 0000ImIeHNE,
CUCTEMAaTH3alIMs 3HAHUH.
1 Covaaiiimie o CDOSTHOC 1 bubmuoreka [IOK
JIy4aliHbBIC OIBITHI U BEPOSTHOCTH
7 . . P https://m.edso0.ru/430d330a
ciy4aiHbIX coObITuil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpEeHmE, 0000IICHNE,
CUCTEMAaTH3aLMs 3HAHUH.
5 CorvaaiiHbLe o CDOSITHOC 1 bubmnoreka [IOK
JydaliHbBIC OIBITHI U BEPOSATHOCTH
yi N N p https://m.edso00.ru/a573a292
city4aiHbIX coObITHil. Cepun
HE3aBUCUMBIX UCTIBITAHUI
[ToBTOpeHwue, 06001IeHNE,
CHCTEMAaTH3alMs 3HAHUH.
. bubmuoreka [IOK
3 CrnyualiHble ONBITHI M BEPOSITHOCTH 1
. . https://m.edsoo.ru/07a5e861
CIIy4aifHbIX coObITUH. Cepun
HE3aBUCUMBIX UCIIBITAHUI
[ToBTOpenue, o6o0IICHIE,
CHCTEMAaTH3alMs 3HAHUH.
4 Coavaaiiabe o CDOSITHOC 1 bu6mmorexa [IOK
JydaiiHbBIC OTIBITHI U BEPOSTHOCTH
yi . N p https://m.eds00.ru/32bc29bf
CITy9aifHBIX cOOBITHH. Ceprn
HE3aBUCUMBIX UCIIBITAHUI
5 [Ipumepsl npUMEHEHUS 1 bubnnorexa LIOK

MaTCMaTHU4YCCKOIo OXKUIaHUs

https://m.edsoo.ru/ea27084d
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(cTpaxoBaHme, JTOTEPES )

MaremaTtndeckoe OXXKUIaHNEC CYMMBI

bu6mmoreka [IOK

6
CIIy4alHBIX BEJIMYUH https://m.edsoo.ru/Oadefede
MaremMaTH4ecKoe 0KUIAHUE
7 FCOMETPHYECKOTO U bubmmorexa LIOK
p . https://m.edsoo.ru/20de2fc2
OMHOMUAIBLHOTO paclpeAeICHuH
MareMaTruieckoe OKugaHrue
8 reOMETPUYECKOTO U brbmmorexa [IOK
p . https://m.edso0.ru/17b0e769
OMHOMHAIBHOTO pacnpeaeICHuI
9 Jlucnepcus 1 CTaHIapTHOE bubnnoreka [IOK
OTKJIOHEHHUE https://m.edsoo.ru/bcc67f76
10 Hucniepcus u ctanaapTHOE bubnnoreka [IOK
OTKJIOHEHUE https://m.edsoo.ru/bf78aad6
11 Jucnepcun reoOMeTpu4eCKOro u bubnuoreka LIOK
OMHOMHUAIILHOTO PacIpeIeNeHHs https://m.edsoo.ru/4b5a495e
[TpakTHueckas pabora ¢
p p bu6nmoreka [JOK
12 MCIOJIb30BaHUEM JIEKTPOHHBIX
https://m.edsoo.ru/a53cd884
TabJIuUI
13 3aKoH OOJIBIINX YHCETI. bubmuoreka [IOK
Br10opouHsIil MeTO HCCIeTI0OBaHU https://m.edsoo.ru/94ddc34a
1 3aKoH OOJIBIINX YHCEl. bubnnorexa LIOK
Br16opouHsIii METO HicCIeI0BaHUH https://m.edsoo.ru/cf23b369
[IpakTuyeckas pabora c
bu6mmorexa [IOK
15 MCIOJIb30BaHNUEM SJIEKTPOHHBIX
https://m.edsoo.ru/6c1d11a6
TaOJIUII
bu6mmorexa [IOK
16 n 0
TOTOBA KOHTPOILHAT pabota https://m.edsoo.ru/7e379f8f
17 [Tpumeps! HETPEPHIBHBIX bubmuoreka [IOK
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Cy4alHbIX BeMYrH. OyHKIMUS
MJIOTHOCTH PaclpeieieHUsI.
PaBHOMEpHOE pacnipeiesieHue U ero
CBOICTBa

https://m.edsoo.ru/9f5b423d

[Tpumeps! HEPEPHIBHBIX
CIIy4alHbIX BeTMYrH. OyHKIMS

bu6mmoreka [IOK

18 IUIOTHOCTH pacIpeieacHus.
pactipea https://m.edsoo.ru/b1c2712e
PaBHOMEepHOE pacripesiesieHue U ero
CBOMCTBa
3amauu, NpUBOIAIIUE K
19 HOPMAJIBLHOMY PaclpeesICHHIO. bu6nmoreka [JOK
@yHKIMS IJIOTHOCTH U CBOMCTBA https://m.edso0.ru/97¢19f59
HOPMAaJILHOTO pacipeiesieHUs
[IpakTrHueckas pabora ¢
20 MCIIOJIb30BAHNEM DJIEKTPOHHBIX bubmmorexa LIOK
https://m.edsoo.ru/1f1f9ad9
Ta0JIHIL
[ToBTOpenue, 0600IICHNE U
21 cUCTeMAaTU3aIusg 3HaHUI bubmmorexa TIOK
' https://m.edsoo.ru/72953f4c
OnucarenabHast CTATUCTHKA
IToBTOpenue, 00001IEHNE U
99 creTe pa sa S bu6mmoreka [JOK
HCTEMATU3alus 3HAHUM.
I https://m.edso00.ru/b699ad0c
OmnucarenpHast CTaTUCTHKA
[ToBTOpenue, 06001IeHNE U
93 cuctemaTu3aius 3HaHuH. ONBITHI C bubmuoreka [IOK
PaBHOBO3MOKHBIMU https://m.edsoo.ru/3fcbacf9
AJIEMEHTAPHBIMUA COOBITHSMHU
24 [ToBTOpenue, o0001IIEHNE U bubnnorexa LIOK

CUCTEMaTn3anus 3HaHuH. ONBITHI C

https://m.edsoo.ru/538fd7cf
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PaBHOBO3MOXHBIMHU
AIIEMEHTAPHBIMU COOBITUSIMU

25

[ToBTOpEeHME, 0000ITICHUE U
crucTeMaTu3alurs 3HaHH.
Brrurcinenue BepossTHOCTEM
COOBITUH ¢ MpUMEHEHHEM (HOPMYJI U
rpaduuecKux METOI0B
(koopauHaTHas NpsAMas, 1epeBo,
quarpamma Diisepa)

bu6mmoreka [IOK
https://m.eds00.ru/272910f5

26

[ToBTOpEHME, 0000IICHUE
CHCTEMAaTH3aLMs 3HAHUI.
Brruncinenue BepossTHOCTEM
COOBITHIA C MPUMEHEHUEM POPMYJT U
rpauIeCcKux METOJIOB
(koopauHaTHAs MpsAMas, IepeBo,
nuarpamma Didiepa)

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

27

[ToBTOpenue, 0600IICHUE U
cUCTEMaTU3alus 3HaHUM.
Brruncnenue BepostHocTel
COOBITHI C MpUMEHEeHUEM GpOpMYII U
rpadu4ecKux METO/I0B
(xoopauHaTHas NpsAMas, 1epeBo,
nuarpaMma Diepa)

bu6mmoreka [JOK
https://m.edso0.ru/59641277

28

[ToBTOpeHmE, 0000ITICHUE U
cucTeMaTH3alus 3HaHUH.
Brruncnenue BepostHocTel
COOBITHI C MpUMEHEHUEM (OPMYII U
rpadu4ecKux METOJI0B
(koopauHaTHas mpsimMasi, 1€pPEBoO,

bu6nmoreka [JOK
https://m.edsoo.ru/e71debe4

150



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

quarpamma Disiepa)

[ToBTOpEeHME, 0600ITICHHE 1
cUCTeMaTH3aIHs 3HaHUH.

bu6moreka [JOK

29 CiyyaliHble BEJIMYMHBI U 1 https://m.edsoo.ru/00b2efb3
pacnpe/enenus
[ToBTOpeHue, 0600IIeHUE 1

30 CHCTEeMAaTU3alMsl 3HaHUH. 1 bubmanoreka [IOK
CriyyaiiHble BEJIMYHHBI U https://m.edsoo.ru/lcc2df8f
pacnpeneneHus
[ToBTOpeHue, 0000IIeHUE 1

31 CHCTEeMAaTU3alMsl 3HaHUH. 1 bubmanoreka [IOK
MaremaTtnueckoe OXXKUIaHue https://m.edsoo.ru/aeal298c
CIIy4yallHOH BEJTMYMHbI
[ToBTOpenue, 00001IEHNE U

3 cUCTEeMaTU3alus 3HaHUM. 1 bubnnoreka [IOK
Marematnueckoe 0KUIaHUe https://m.edsoo.ru/640a8ebf
CIIy4allHOM BEJIMYMHBI

bu6mmoreka [IOK

33 Hrorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/0fd6d597

34 [loBTOpeHue, 060061EeHNE 1 1 bubnnorexa LIOK
crucTemMaTu3alus 3HaHU https://m.edso0.ru/5006273e

OBIIEE KOJIMYECTBO HACOB I1O 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble NpeMeTHbIE Pe3yIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPSIeMOr0 .
pesyabTaTa o0pa3oBaTe/IbHOM MPOIrPaMMBbl CpeAHero oo0ero 00pa3oBaHus
6 Teopust BEpOSATHOCTEN U CTATUCTUKA
6.1 UuTaTh U CTPOUTH TAOJIUIIBI M THATPAMMBI
OnepupoBaTh  TOHATHUSAMH: cpenHee apudmerndyeckoe, MeIUaHa,
6.2 HauOoJblIee, HAaWMEHBIIEEe 3HAYCHHE, pa3Max MAacCHBa YHCIIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMHU: CIy4YalHBIA OKCIEPUMEHT (OMBIT) H
Cly4yallHOE COOBITHE, DJIEMEHTApPHOE COOBITHE (3JIE€MEHTapHBIA HMCXON)
6.3 ClyualiHOIO  OMNbITa;  HAaXOAUTh  BEPOATHOCTH B  OMNBITax C
PaBHOBO3MOXHBIMU CIIy4alHBIMU COOBITUSIMU, HaXOJIUTh U CPaBHUBATh
BEPOSITHOCTH COOBITHH B N3YUEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxoguts u ¢GopMynupoBaTth COOBITHS: INE€pEcCEUEeHUE U OObEIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE JaHHOMY COOBITHIO;
' NOJIb30BaTbCs  AMarpamMmamMu  Oilepa  ©U (HOpMYJIOH  CIIOKEHUS
BEPOATHOCTEN MPH PEIICHUH 3a/1au
OnepupoBaTb NOHATUSMHM: YCJIOBHAs BEPOSITHOCTb, HE3aBUCHMBIC
6.5 COOBITHSI; HAXOJIUTh BEPOSATHOCTU C MOMOIIBIO MPAaBHJIa YMHOKEHHUS, C
MMOMOUIBIO JIEPEBa CIIYYaHOTO OIbITA
6.6 [TprMeHsITh KOMOMHATOPHOE MTPABUIIO YMHOXKEHUS NP PEIICHUH 33124
OnepupoBaTh MOHATUSAMU: UCIIBITAHUE, HE3ABUCUMBIE UCIIBITAHUS, CEPHUS
67 UCTIBITAHUH, yCIIeX M Hey/Aauya; HaXOJIUTh BEPOSTHOCTH COOBITHI B cepuu
' HE3aBHCHUMBIX HCIBITAHUHN J10 MEPBOr0 ycClexa, HaXOJIUTh BEPOSTHOCTU
coOBITHI B cepuM UCTIBITAaHUN bepHymm
68 OnepupoBaTb NOHATUSAMM: Cly4yailHas BEJIMYMHA, paclpeieicHue

BCpOHTHOCTCfI, AuarpaMma pacrupeaciiCHus
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11 KJIACC

Koz IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpOBEPSIEMOro .
00pa3oBaTeIbHON MPOrpPaMMBbl CpeHero o01ero 00pa3oBaHus
pe3yJbTara
5 Teopust BEpOSTHOCTEHN U CTATUCTUKA
51 CpaBHMBaTh  BEpPOSITHOCTH 3HAYEHMM  CIIy4yalHOHM  BEJIIMYMHBI IO
' pacipeieNIeHUIO UK C TOMOIIbIO AUarpaMm
OnepupoBaTh MOHATHEM MATEMAaTUYECKOTO OXUAAHUS, MPUBOAUTH
- OpUMephl TOTO, KaK MPUMEHSETCd MaTeMaTU4eckoe OXHJaHue
' CIIy4yallHOW BEJMYMHBI, HAXOJUTh MAaTEMaTUYECKOE OXKUJAHUE TI0
JTAHHOMY pacIipe/IeIeHUI0
5.3 HmeTh npecTaBieHue 0 3aKOHE OOJIBIINX YUCEN
54 NmeTs npeacTaBieHre 0 HOPMAIbHOM PACTIPEICIEHUN
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HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC
IIpoBepsiemMblii 3J1eMEHT CO/lepsKAHUS
Kon
6 Teopus BEpOSTHOCTEN U CTAaTUCTHKA
IlpencraBnenue  JaHHBIX C @oMmomibto  Tabmuu u  aumarpamm.  CpenHee
6.1 apupMeTHyecKkoe, MeAMaHa, HauOoJibllee M HaUMEHblIee 3HAYEHUs, pa3Max,
JHCTIEPCUS M CTAaHJAPTHOE OTKJIIOHEHHE YUCIIOBBIX HA0OPOB
CrnyuaiiHble SKCIEpUMEHTHI (ONBITHI) U CllydaliHble COOBITHUS. OJIEMEHTapHbIE
coObITHS (McXofbl). BeposTHOCTh ciy4aiiHOro coObITHs. bBinM30CTh 4YacToTHl M
6.2 BEPOATHOCTH cOObITUM. CiyyailHble ONBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObTHsIMH.  BeposTHOCTM  cOOBITUH B OObBITaX C  PaBHOBO3MOXKHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
63 Onepauuu  Haja COOBITUAMH: IiepecedeHue, OObEJUHEHHE, IPOTUBOIMOJIOKHbIE
' coObITHs. [{narpammel Diinepa. @opmyrna CIoKEHHs BEPOSITHOCTEH
6.4 VYcnoBHasE  BEpPOATHOCTb. YMHOXKEHHME  BepOsSTHOCTEH. JlepeBo  Ciy4aiiHOro
' sKcnepumenTa. Popmyiia MoNHOM BepossTHOCTU. HezaBucumbie coOBITHS
65 KomOunatopHoe mnpaBuino ymHoxeHus. IlepecraHoBku u daktopuan. Yucio
' couetanuil. TpeyronpHuk [lackans. @opmyna 6unoma HeroToHa
bunapHblli ciyyailiHbplii ONBIT (MCHBITAaHUE), ycnex M Heynada. HesaBucumeble
6.6 ucnbiTanud. Cepusi HE3aBUCHMBIX HCHBITaHMM 10 nepBoro ycmexa. Cepus
HE3aBHCHUMBIX UCIIBITaHuN bepHymm
6.7 Cnyuaitnas BennunHa. Pacnipenenenue BeposaTHocTel. JlmarpaMMa pacnpeneneHust.
' [Ipumepsl pacnipeeneHuii, B TOM YKciie T€OMETPUUECKOe U OMHOMHAIIbHOE
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COACPKAHUS
5 Teopust BEpOSTHOCTEH U CTAaTUCTHKA
YucnoBble XapaKTEPUCTUKH CIIy4allHbIX BEJIUYHMH: MaTeMaTU4YecKoe OXHJaHHE,
5.1 JUCIIEPCUs U CTAaHJAPTHOE OTKJIOHEHHUE. [IpruMepsl npUMEHEHNsT MaTEMaTHYECKOTO
OKMJaHMs, B TOM YHCIIe B 3ajjauyax W3 MOBCEAHEBHOW XKH3HU. MaTemaTHueckoe
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OKu/laHue OMHApHOM cilyyailHON BennuuHBI. MaremaTHueckoe OXKHUIaHWE CYMMBI
CIIy4alHBIX BeJIMYMH. MaTeMaTH4eCcKoe OKUJaHNUE U AUCIIEPCHUS T€OMETPUIECKOTO

¥ OMHOMHUAJIBHOTO pacIpeeeHIH

3aKkoH OOJBIIMX YUCEN U €ro pojb B Hayke, mpupoje u olmiecTBe. BbiOopouHbIii

52

METOJI UCCIIEIOBAHUN

[IpuMepsl  HENpEpBIBHBIX  CIAy4aHbIX  BedW4MH. [loHATHE O  MUIOTHOCTH
5.3 pacnpenenenus. 3agadu, IpUBOIAIINE K HOpMaJIbHOMY pacnpeaeneHuto. [lonstue o

HOPMAaJIbHOM pacIipeieICHUN
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
MPOBePsIEMOro
TpeOOBaAHMS

IIpoBepsiemble Tpe0OBaAHUSA K MPeIMETHBIM pe3yJibTaTaM 0CBOEHHS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CPeJHero o0uero
o0pa3oBaHus

Bnamenne MeTogamMu J0Ka3aTeNbCTB, alTOPUTMAMH pPEUICHHS 3ajad;
yMeHHe (GOpPMYIUPOBATH ¥ ONEPUPOBATH MOHITHIMH: OIpEACICHUE,
aKCMOMa, TeopeMa, CIEACTBUE, CBOWCTBO, TPU3HAK, JIOKA3aTeIbCTBO,
paBHOCHUIIBHBIC (DOPMYIUPOBKH; TMPUMEHSTh HX; YMEHUE (OPMYyIUPOBATH
o0paTHOEe M TIPOTHUBOIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH HPUMEPHI U
KOHTPIPUMEPHI, HUCIOJIB30BaTh METOJl MAaTEeMaTUYeCKOH HMHIYKIIUH;
NPOBOJIUTH JIOKA3aTEIbHBIC PACCYXKACHUS MPHU PEIICHUH 3a/1a4, OICHUBATh
JIOTHYECKYI0  MPABWIBHOCTh  PACCYyKICHHWW; YMEHHUE  OIEPHPOBATH
MOHATUSIMH: MHOXECTBO, TOJAMHOXKECTBO, OIECpAIlMH HAaJ] MHOXXECTBAMU,;
YMEHHE UCIOJIb30BaTh TCOPETHUKO-MHOKECTBCHHBIN armapar Jyisi OIHCaHHS
pEATbHBIX TPOIECCOB U SBIICHUH M NPHU PEUICHUH 33]la4, B TOM YHUCIIC U3
JIPYTHX Yy4eOHBIX TPEIMETOB; YMEHHUE OICPUPOBATH MOHITHIMH: Trpad,
CBS3HBIA Tpad, JepeBo, UK, rpad HAa TUIOCKOCTH; YMEHHE 3a/JaBaTh U
OINKCHIBATh T'padbl Pa3IMYHBIMKH CIIOCOOAMHU; UCIIOJIB30BaTh Tpadbl NpU
pCeLICHUHU 33/1a4

YMeHue omepupoBaTh IMOHATUAMU: HATypajbHOE 4YHCIO, LEN0e YHCIO,
CTENEHb C LENbIM MTOKa3aTeleM, KOPEHb HaTypaJbHON CTENEeHH, CTENEHb C
paloHaIbHBIM IOKAa3aTelIeM, CTENEHb C JEHCTBUTENBHBIM I1OKa3aTeseM,
jgorapudm Yucna, CHUHYC, KOCHMHYC M TAaHI€HC IPOU3BOJILHOTO YHCIIA,
OCTaTOK 110 MOJYJI0, PAlHMOHAIBHOE 4YHCIO, HPPALHMOHAIBHOE YHCIIO,
MHOX€ECTBa HAaTYPaJIbHbBIX, LIEIbIX, PALIUOHATIBHBIX, IEHCTBUTEIBHBIX YHCET;
YMEHHUE HCIIOJb30BaTh MPHU3HAKK JEIUMOCTH, HAaUMEHbIIMH oOumi
JenuTeNs W HauMeHblllee ofluee KpaTHoe, airoput™m EBkimupa mpu
peIIeHnHU 3a/a4; 3HAKOMCTBO C Pa3JIUYHBIMU IO3UIMOHHBIMH CHUCTEMaMH
CUMCJICHUS; YMEHHUE BBINOJIHATH BBIYMCIEHUE 3HAYEHUNH U MpeoOpa3oBaHus
BBIPOKEHHN CO CTEeNEeHsAMU U Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX ~ BBIPQKCHWH;  yYMEHHE  ONEpPHpPOBATH  TOHSATHSIMH:
MOCJIEI0BATENbHOCTh, apu(MeTHUYeCcKasi MpOrpeccHs, TIeoMeTpruIecKas
nporpeccusi, OECKOHEYHO YyObIBalomlasi TeOMETpHUYecKass MpOrpeccus;
yMEHHUE 3aJaBaTh IOCJIEIOBATEIbHOCTH, B TOM YHCJIE€ C IOMOIIBIO
PEKYpPpPEHTHBIX (HOpPMYJI; YMEHHE OINEpPUPOBATh MOHATHUSAMH: KOMIUIEKCHOE
YHUCIIO, CONPSDKECHHBIE KOMIUIEKCHBIE 4YMCIIAa, MOAYJIb M  apryMEeHT
KOMIUIEKCHOTO ~ 4yucia,  ¢opMa  3amUCH  KOMIUIEKCHBIX  YHCell
(reomeTpuueckasi, TpPUTOHOMETpUYECKass M anreOpanueckas); YMETb
NPOM3BOIUTh apu(MeTHIecKne IeHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
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MIPUBOJIUTEH MPUMEPHI MCIIOJIb30BAHUSI KOMILJIEKCHBIX UYHCEN; ONEepUpOBaTh
MOHATUSIMU:  MaTpuua 2x2 uw  3%3,  onpeAenureslb  MaTpHIIb,
reOMETPUUYECKUN CMBICT OINpeeTnTeNs

YMeHue onepupoBaTh MOHATHSAMH: palUOHAIbHBIC, HWPPALMOHAIBHEIC,
MoKa3aTeJabHble, CTENEHHbIE, JIorapu(MUUYECKUe, TPUTOHOMETPUUECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBbI; YMEHUE OIIEpUPOBATh INOHATHUIMMU:
TOXKAECTBO, TOXJECTBEHHOE IpeoOpa3oBaHHE, YPABHEHUE, HEPABEHCTBO,
CUCTEMa YPAaBHEHMH M HEPABEHCTB, pPAaBHOCHIBHOCTb YPaBHEHHUH,
HEPABEHCTB U CUCTEM; YMEHUE PEIAaTh YPAaBHEHUs], HEPABEHCTBA U CUCTEMBI
C IOMOIIBIO Pa3JIMYHBIX IPUEMOB; pElIaThb YPABHEHMs, HEPABCHCTBA U
CUCTEMBI C ITApaMETPOM; IIPUMEHATh YPABHEHMS, HEPABEHCTBA, UX CUCTEMBI
JUIS pelIeHUs] MaTeMaTWYeCKHX 3a/ad W 33/a4 U3 Pa3IUYHBIX objacteit
HAyKH{ U pEaJIbHOM JKU3HU

YMeHHne onepupoBaTh MOHATUSMH: (QYHKIHUS, YCTHOCTh (PYHKIUH,
NEPUOJUYHOCTh (YHKLUHU, OrPAHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTb
GyHKUIMH, SKCTpeMyM (yHKIMM, HauOosbllee M HauMEHbIEe 3HAUYEHUS
(GyHKIMK Ha TIPOMEXKYTKE, HeTpepbhiBHAS (YHKIHS, aCUMIITOTHI rpaduka
GbyHKIMHM, TepBas U BTOpas MPOW3BOAHAS (YHKIHMU, TEOMETPUYECKHNA U
¢u3n4yeckuii CMBICT  MPOW3BOAHOHN, TEepBOOOpa3Has, OIpPeNeICHHBIN
WHTETpajJ; YMEHHE HaXOAWTh AaCHUMITOTHI rpaduka QyHKIUH, yMeHHE
BBIUUCIIATH NPOU3BOHBIE CYMMBI, IPOU3BEICHHSI, YACTHOI'O U KOMITO3ULIMU
(GyHKUIMH, HAXOIUTh YPaBHEHUE KacaTeabHOM K rpaduky QyHKLINU; yMEHUE
HaXOJUTh HPOM3BOJHBIC AIIEMEHTAPHbIX (DYHKIMI; YMEHHE HCHOJIb30BaTh
MPOU3BO/IHYIO ISl UCCIIEAOBaHUS (YHKIMHA, HAXOAWTh HAuOOJbIIME U
HAaMEHBIINE 3HA4YeHUs (QYHKIHA; CTPOUTh TpadUKH MHOTOUICHOB C
HCIOJIb30BAaHWEM  afmapaTa MAaTeMaTH4YeCKOro aHajiu3a; IpPHUMEHATh
MPOU3BOIHYIO U HAXOXKJIEHUS HAWIYYIIETOo PEIICHUS B TPUKIATHBIX, B
TOM YHCJIE€ COI[MAIIbHO-DKOHOMHUYECKHX M (PU3MUECKUX 3a/ladax; HaXOJUTh
wiom@aad U o0bEMbl QUIYp C TOMOIIbIO MHTErpania; NPUBOAUTH MPUMEPHI
MaTeMaTHYeCKOr0 MOJIEJIMPOBAHUSA C IMOMOIIBIO JU(PEepeHIINATBHBIX
YpaBHEHHI

VYMeHue onepupoBaTh MOHATHAMU: rpaduk GyHKIMU, oOpaTHass (QyHKIHA,
KOMITO3UIMS  (YHKUMM, JnUHEWHas (QyHKOUS, KBaapaTU4Has (QyHKUHUS,
pauMoHanbHas (YHKLIMSA, CTeNeHHas (YHKUUS, TPUTOHOMETpUYECKHe
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (QYHKIMHU, MOKa3aTeslbHas |
norapupmuueckas (QYHKIMHM; YMEHHE CTPOUTh TpaduKud HU3YYEHHBIX
(GyHKUIMH, BBITOIHATH peoOpazoBaHust rpaduKoB (YHKIMHA, UCTIONB30BaTh
rpaduKy JUIS U3y9YeHHUs TPOIECCOB M 3aBUCHUMOCTEW, MPH PEIICHUH 3a1ad
W3 JIPYTUX YYeOHBIX MPEIMETOBU 3a/a4 M3 PeabHOW JKU3HH; BBIPAXXaTh
(dbopMyIaMu 3aBHCHMOCTH MEXY BEJIMYHMHAMH; WUCIIOJIH30BATh CBOWCTBA U
rpaduky QyHKUMHA A7 penieHus] ypaBHEHUH, HEpPaBEHCTB M 3a1ad ¢
napameTpamu; H300pa’kaThb Ha KOOPAMHATHOW IIOCKOCTH MHOXKECTBA
peleHui ypaBHEHUH, HEPABEHCTB U UX CUCTEM
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YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLICHTHI, JTOJIM M YacTH, HA JIBIXKEHHUE, padOTy, CTOMMOCTh TOBApOB W
yCIIyTr, HAJIOTH, 3a/ladyd U3 00JacTU YNPaBICHHS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKEHUS, YpPAaBHEHHUS, HEPABEHCTBA M HX
CUCTeMBbl IO YCIOBHIO 3aJaud, HCCIENOBAaTh IOIYYEHHOE pEUIeHHE U
OLICHUBATh TMPaBIOMNOJOOHOCTh PE3YyJIbTaTOB; YMEHUE MOJEIHPOBAThH
peanbHble CHUTYyallMM Ha S3bIKE MAaTEMATUKH; COCTABJSATH BBIPAKECHUS,
ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI [0 YCJIOBUIO 33a/a4d, UCCIIEI0BAThH
MIOCTPOCHHBIE ~ MOJIETTM C  KCIOJb30BAHUEM  ammapara  aireOphl,
WHTEPIPETUPOBATH MTOJIYYEHHBIH pe3ybTaT

YMeHue omepupoBaTh MOHATUSAMHU: CpelHee apu]meTHdeckoe, MeIHaHa,
HauOosplllee ¥ HaUMEHbIIEe 3HAYCHUS, pa3Max, AMCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yYMEHHE H3BJeKaTh, MHTEPIPETUPOBATH
nH(pOpMaIINIO, TIPEICTABICHHYIO B TaOJMIlaXx, Ha quarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB U SBICHUI; MPEICTaBIAThH
uHOpMaLIMI0O € TOMOIIbIO TabdWIl U  AMarpaMM; HCCIEeNI0BaTh
CTAaTHCTUYCCKUE IaHHBIC, B TOM 4YHCIIC C TPUMEHEHHEM TrpaduuecKkux
METOZIOB M AJIEKTPOHHBIX CPEACTB; Ipa)MueCcKy HUCCIEA0BATh COBMECTHBIC
HAOJIIOACHNS C TIOMOUIBIO TUArpaMM pacCeUBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh IOHATHAMM: CIy4alHBIM ONBIT M CIy4alHOE
COOBITHE, BEPOATHOCTh CIy4ailHOro COOBITHS; YMEHHME BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadUuecKuX METOAOB; NPUMEHSITH
(GOopMyJIBl CIOXKEHUST W YMHOXKEHHSI BEPOSTHOCTEH, (OpMYITy MOJHON
BEpOATHOCTH, (opMyny bepHymin, komOuHaTopHble (aKThl U (OPMYJIBL;
OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHHE OIEepUupOBaTh
NOHATUSIMM:  CllydaliHas BEJIMYMHA, paCHpelelIeHHE  BEpPOSTHOCTEM,
MaTEMaTHYECKOE OXHUAAHHUE, JAHUCIEPCHs M CTaHJApTHOE OTKIOHEHHE
cllyyailHOM  BeNMYMHBI, (QYHKIMHM  pacHpeleNeHuss U IUIOTHOCTH
PaBHOMEPHOIO, MOKA3aTeIbHOTO U HOPMAJIBHOIO PACHPENEICHUM; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX PACHpPENEICHUN [UIsl pEelIeHHs 3azad;
3HAKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIMX YUCEN, METOJbl BHIOOPOYHBIX
HCCIIEIOBaHUM; yMEHUE NTPUBOINUTh IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX
yycesl B NPUPOJHBIX U OOIIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEpHUpOBATh
MOHATUSIMU:  COYETaHUE, [EepeCTaHOBKAa, YHUCJIO COYETaHWM, YHCIIO
nepecTaHoBokK; OmHOM HbBIOTOHA; yMEHHE NPUMEHATh KOMOWHATOpPHBIE
(GakTel M pacCyXIeHHs s peleHHs 3a/]ad; OLIEHUBATh BEPOSITHOCTU
peanbHBIX  COOBITHH;  COCTaBIATh  BEPOSTHOCTHYIO  MOJENb U
MHTEPIPETUPOBATH MTOJYYEHHBIHN pe3ynbTaT

YMeHue omnepupoBaThb  MOHATUSMHU:  TOYKA, MpsMasi, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIUUYHNHA yIja, INIOCKUN yrojl, ABYIPaHHBIN
yroJl, TPEXTpaHHbIl yroJl, CKPEIUBAIOIINECS NPSIMbIE, MAapajuIEIbHOCTh U
NEPIEHIUKYISPHOCTD MPSAMBIX U IIJIOCKOCTEHN, YroJl MEXY MPSMBIMH, yroJl
MEXy MPSMON U IUIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSIMH, PACCTOSTHUE OT
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TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXIY MPSIMBIMHU, PACCTOSHUE MEXIY
IJIOCKOCTSIMU; YMEHHME WCIIONb30BaTh NpPH PEIICHUH 3a/1ad H3Yy4YCHHbIE
(bakTbl U TeopeMbl MJIAaHUMETPUHU; YMEHHE OLIEHHUBATh pa3Mepbl 0OBEKTOB
OKpPY)KAIOIIET0 MHpA; CTPOUTH MAaTEMaTHYECKHE MOJEIHU C TMOMOIIBIO
FeOMETPUUYECKUX TOHATUNH U BEJIWYUH, pelIaTh CBS3aHHbIE C HUMHU
MIPaKTUYECKHE 3a7aul

10

YMeHue onepupoBaTh MOHSATHAMH: IUIOMIAAb (UTYpPBl, 00BEM (QUIYDHI,
MHOTOTPAaHHHK, MpPaBWIBHBII MHOTOIPaHHUK, CEUYCHHE MHOTOTPAaHHHUKA,
KyO, mapajuienenuresn, Npu3Ma, NOUpaMuaa, Qurypa M TMOBEPXHOCTb
BpallleHUs, HWIUHAP, KOHYyC, map, cdepa, miomanb cdepbl, IUIOMIAIb
MOBEPXHOCTH THPAMUJbI, TPU3MbI, KOHYCa, IHMJIMHApA, OO0BEM Kyo0a,
NPSMOYTOJIBHOTO — MapajUieNenunea, MNUPaMHUIbl, TMPU3MbI, LWIMHJPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUCHMs KOHYca W LWIMHIPA,
napajulellbHble  OCH  HJIM OCHOBaHHMIO, CEYEHHE IIapa, IUIOCKOCTH,
Kacamomascs chepbl, IHIMHApPA, KOHYCa; YMEHHE CTPOUTH CEYCHUE
MHOTOTpaHHHKa, HM300pakaTb MHOTOTPAaHHHMKH, (DUTYPBl M TOBEPXHOCTH
BpALICHUS, UX CEYCHHUS, B TOM YHUCIIC C TIOMOMIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSITh CBOWCTBA TCOMETPHUYCCKHX (UTYp, CaMOCTOSTEIHHO
(bOpMyJIUPOBATH OINPEICICHUST N3y4aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3BI O
CBOMCTBaX M TPU3HAKAX TEOMETPUYECKUX (Uryp, 0OOCHOBBIBATHUIN
OlpOBEepraTh HMX; yMEHHE MPOBOJAMTh KJiacCH(PUKAMIO (QUTYp IO
pa3MYHBIM TPHU3HAKaM, BBINOJIHATH HEOOXOIUMBIE IOTOJHUTEIbHBIC
MOCTPOCHUS

11

YMenune OIICpHUPOBATH IIOHATUAMU: JBHUXXCHUC B MMPOCTPAHCTBE,
HapaHHCHBHBIﬁ MEPEeHOC, CUMMCTPHA Ha IIJIOCKOCTH W B IPOCTPAHCTBE,
MOBOpPOT, TMpeoOpazoBaHUE 10A00Ms, TOJO0OHBIE (UTYpBI; yMEHHE
pacrno3HaBaTh paBHbIE U TMOAOOHBIE (PUIYphl, B TOM YHCIE B IMPUPOJE,
WCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPHUECKUE OTHOIICHHS TPU
peleHNH 3aJay; HaXOJUThb TI'E€OMETPUYECKHE BEIUYMHBI (JJIMHA, YTOJ,
IUI0IIA/b, 00BEM) MIPH PEILICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U U3
peanbHON KHU3HHM; YMEHHUE BBIUUCIATh T€OMETPUUECKUE BETUYMHBI (IJIMHA,
yroj, IMJolaas, 00bEM, IMJOLIAAb MOBEPXHOCTH), MCIOJB3Ys H3Y4YEHHBIE
q)OpMYJ'II)I U MCETOAbI, B TOM YHCJIC. IUIOIIAAb IMOBCPXHOCTU IMMHUpPaAMHUIBI,
NpU3Mbl, KOHyca, LMJIMHApa, IUlomanb cdepel; 00BEM  Kybda,
NPSAMOYTOJILHOTO Tapanjejienunena, MUpaMuibl, MNPU3MBL, UWIUHAPA,

KOHYCa, Il1apa; yMEHHe HaX0IUTh OTHOILIEHHE 00BEMOB OJOOHBIX (PUTYP

12

YMmenue ONCpUpOBaATh MOHATHUAMHU: NPAMOYroJibHad CHCTCMa KOOPAWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAWHATBI BCKTOPA, CyMMa BCKTOPOB,
NINPOU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IO)KCHUC BCKTOpa II0 63.31/ICY,
CKaJIIpHOC TIIPOU3BCACHUEC, BCKTOPHOC IPOMU3BCACHUC, YIroJl MEKOY
BCKTOpaMH; YMCHHE UCIIOJIB30BATh BGKTOpHBIﬁ u KOOp)II/IHaTHHﬁ METOA I
pEeIICHUA TCOMETPHUICCKUX 3a/Jad U 3a1a4 JPYIrux y‘—Ie6HBIX nmpeaMeETOB

13

YMmenue BBI6I/IpaTL MOAXOOAIIUN METOM, JJIs peliCHus 3a4a4u; MOHNMAaHNUC
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3HAYUMOCTH MAaTEeMaTHUKH B H3YYEHHHM MPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB W SBJIEHUN; yMEHHE paclno3HaBaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE IIPUBOJIUTH IPUMEPhl MATEMATHUECKUX
OTKPBITUH POCCUICKOW U MUPOBOI MAaTEMAaTUUYECKON HAYKH
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HHEPEYEHDb 9JIEMEHTOB COIAEPKAHUS, IPOBEPJAEMbIX HA EI'D
IHO MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUS

Kon
1 Yucna v BBIYUCIICHUS
1.1 | Harypanphsie u uenble yncia. [Ipu3Haku JeIMMOCTH LENbIX YUCET
12 Pamonanbhupie  ymcina.  OOBIKHOBEHHbIE M JECATHYHBIE  JIpOOM,  IMPOLICHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmerndeckuil KOpeHb HATypallbHOW cTerneHH. JeHcTBus ¢ apudMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 CreneHns ¢ nenbiM nokaszaresneM. CTeneHp ¢ palMoHalIbHbBIM MToKka3aTeneM. CBoiicTBa
' CTeneHu
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uncna. /lecssTuaHble U HATYypaTbHBIE JTOTAPH(MBI
JlelicTBUTENbHBIE YHCTa. Apr(METHIECKHEe ONepannd ¢ JeHCTBUTEILHBIMU YHCIAMU.
1.7 | TlpubnmxeHHBIC BBIYMCICHUS, IPAaBUIA OKPYIJICHHS, MPUKUAKA U OICHKA pe3yibTara
BBIYHCIICHUI
1.8 | IIpeobOpazoBaHue BEIpaKEHUN
19 | KommiekcHbie uncia
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 | Uenble u qpoOHO-palOHATIBHBIC YPABHEHUS
2.2 | UppanuoHajibHble ypaBHEHUS
2.3 | TpuroHomerpuyeckue ypaBHEHUS
2.4 | Tloka3aTenbHble U Jorapu(pMUIECKUE YPaBHEHUS
2.5 | Uenblie n qpoOHO-paninOHATBHBIC HEPABEHCTBA
2.6 | HppamnmonaisHbie HEpaBEHCTBA
2.7 | Tloka3aTtenbHble U Jorapu(pMUUYECKUe HEPABEHCTBA
2.8 | TpuroHomerpudeckrue HEPAaBEHCTBA
2.9 | Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | VYpaBHeHUS, HEPABEHCTBA M CUCTEMBI C ITApaMeTPaMu
2.11 | Marpuna cuctembl JMHEHHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl
3 OyHKIMH U rpaduku
31 Oynkius, cnocoOsl 3ananusa ¢ynkuuu. ['paduk ¢yHkumu. B3anmHo oOpatHbie
' ¢dbyakuun. YetHbie n HeueTHBIC PyHKIMU. [leproanyeckue GyHKmm
3.2 OOnactp ompeneneHuss W MHOXeCTBO 3HaueHMH ¢GyHkiuu. Hymm — dyHKImm.

[IpoMeXyTKH  3HAKOIOCTOSIHCTBA. [IpoMeXyTKH  MOHOTOHHOCTH  (DYHKLUHU.
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MaxkcumyMbl 1 MUHUMYMBI (pyHKIIMH. Haubounbiee u HauMeHblee 3Ha4YeHne GpyHKImn
Ha IIPOMEKYTKE

CrenenHast (PyHKIUSI C HATYpaIbHBIM M IIEJIBIM TOKa3aTeneM. E¢ cBolicTBau rpaduk.

3.3 . .
CaoticTBa U rpaduK KOpHSI N-OW CTETICHH
3.4 | Tpuronomerpuueckue GyHKINHU, UX CBOWCTBA U IPaPHKH
3.5 | TlokasarenbHas u orapudmudeckas GyHKIIUHA, UX CBOMCTBA U TpapuKu
36 Touku pazpeiBa. AcuMIITOTHI rpadukoB GpyHKIMA. CBOMCTBa PYHKINH, HEMPEPHIBHBIX
' Ha OTpE3KE
3.7 | TlociemnoBaTelbHOCTH, CIIOCOOBI 3a0aHM ITOCIIEN0BATEILHOCTEN
3.8 | Apudmernueckas u reomerpuueckas nporpeccun. @opmysa CI0KHBIX POLIEHTOB
4 Hauana MaTemaTiueckoro aHaamsa
4.1 | IIpousBognas pynkuuu. [IponsBogHbIe 371eMEHTAPHBIX (DYHKITHI
[IpumeHeHre mNPOU3BOAHON K HCCIEAOBaHHUIO (YHKIMH HAa MOHOTOHHOCTh U
4.2 | oskcrpemyMbl. HaxokaeHue HauOOMNBIIEr0 M HAaWMEHBIIEr0 3HAaYeHUs (QyHKUMU Ha
OTpe3Ke
4.3 | IlepBoobOpa3nas. Muaterpain
5 MHoOXecTBa 1 JIOTUKA
5.1 | MHoxecTBO, onepaly HaJl MHOKecTBamu. J{narpammel Ditnepa — Benna
5.2 | Jloruka
6 BeposTHOCTh U cTaTHCTHKA
6.1 | OmnwucarenbHas CTAaTUCTHKA
6.2 | BeposiTHOCTB
6.3 | KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha IUIOCKOCTH
7.2 | TlpsiMble U TIJIOCKOCTH B IPOCTPAHCTBE
7.3 | MHororpaHHUKH
7.4 | Tenau noBepXHOCTU BPALLEHUS
7.5 | KoopauHaTsl U BEKTOPHI
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