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MNOACHUTEJIBHAS 3AIINCKA

PabGouass mporpamma  yueOHOro Kypca «AJuare6pa W  Hayajia
MATEeMaTHYeCKOro aHajau3a» 0a30Boro ypoBHA i oOydaromuxcs 10 —11
KJaccoB  pa3paboTaHa Ha  ocHOBe  DenepanbHOrO0  rOCYJapCTBEHHOTO
0o0pa30BaTeNpHOrO CTaHAApTa CpEeAHero oOuiero oOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUU, NPEIBABIIEMBIX K MaTeMaTHYECKOMY
00pa30BaHMIO, U TPAAMIIMIA POCCUICKOTO 0OpazoBaHus. Peanuzanus mporpaMMel
o0ecreunBaeT OBJIaACHUE KIFOUEBBIMU KOMIIETEHIIUSIMU, COCTABIISIOIIMMHU OCHOBY
JUISL ~ CaMOpa3BUTHUA U HENPEPbIBHOTO  00pa3oBaHUs,  LEJIOCTHOCTH
OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M I[IO3HABATEIbHOIO Pa3BUTHUS JIUYHOCTH
o0yyJarommxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajsa MaTeMaTHYECKOTO aHAN3a» SBJSETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECNEeYMBAECT HWHCTPYMEHTAJIbHYIO 0a3zy Ui H3y4eHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYTOM CTOPOHBI, (OPMHUPYET JOTHUECKOE U
a0CTpaKTHOE MBINUICHWE YyYalluxcs Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3ZHAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca YdYalluecsi OBJAJIeBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUSI B MaTEMaTHYECKON (opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCTEIIHOTO OBJAJCHHUS 3aKOHAMU (DU3WKH, XUMHUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OpUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIaJeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMH
pa3BUBacT YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOJIH30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHHne. B xome n3ydenus
anreOppl W HayaJdl MaTEeMaTHYeCKOrOo aHalh3a B CTapiled IIKoJe ydaruecs
MOJIYYAIOT HOBBIM OIBIT PpEIIEHUS TMPUKIATHBIX 33J1a4, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIe PEaIbHbIX CUTyalluid U WHTEpPIpEeTaIun
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTE B TMpUPOJAE, HAYKe U B MCKYCCTBE, C BBIIAIOIIMMUCS
MaTEeMaTHUYECKUMHU OTKPBITHUSIMU B UX aBTOPaMH.

Kypc obGnamaer 3HaUMTENBHBIM BOCIUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIN
peann3yeTcsi Kak yepe3 y4eOHbI MaTepuan, CoCOOCTBYIOIIMKA (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETpPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENIb PpPEATbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-METOANYECKass TUHUA «YHucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PAa3IMYHBIX (OpM 3amucu JeHCTBUTENIBHOTO 4YHCIA, yMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIAMU PELICHUS LEJbIX, PAlUOHAIBHBIX, WPPAUUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXKJIE€HWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkouu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTBHI JUISI PCIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM U TpaduKu» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, MOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YYECHHUS MaTepuraa. N3yuenne CTEIEHHOU,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3aja4 U3 APYruX y4eOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pPa3IMYHBIMU BEJIMYMHAMH, HUCCIEA0BATh IMOJIYyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYaloIUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh MCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUCHUS, BBIYUCIITH TUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAWTh CKOPOCTH M
YCKOpeHHUsl TporieccoB. JlaHHasi cojaepkaTeibHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJEeNiell pealbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
DKOHOMMYECKHUX, 3aJadax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHuBHOIO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HayKH, U UX aBTOpax.

CopeprkaTenbHO-METOANYECKas: TUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PA3HbIE MAaTEMAaTUYECKUE TUCUUIUIMHBI B €IHHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa um Havama MaTEeMAaTHUYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPIPETALNN NOJyYCHHBIX PE3YJbTAaTOB. Takue 3ajaHus BIUIETEHBI B KaXIbIN
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AHAJIOTHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl W Havyal MaTEeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.
COAEPKAHUE YYEBHOI'O KYPCA

10 KVIACC

Yucaa v BIYMCICHUSA

Panmnonanpabie uncna. OOBIKHOBEHHBIC W JECATUYHBIC NIPOOHU, MPOIICHTHI,
OeCKOHEUHblE  MepuoAuYeckue  Jpodu. ApuMeTHUYecKue  onepauud  C
palMoOHaNbHBIMU YKCIAMU, IPE0OPA30BAHUS YHCIIOBBIX BhIpaxkeHUM. [IpuMenenue
npo0el U TPOIEHTOB ISl PEIICHHS MPUKIAAHBIX 33/1a4 U3 Pa3TUYHBIX OTpacieu
3HAHUM U PEATbHOU KU3HU.

JlencTBuTenpbHbIE 4YMCIA. PalMoOHaNbHBIE W UPPALMOHAJIBHBIC YHCIIA.
Apudmernueckue omnepaudd € JeWCTBUTENbHBIMU yuciamu. [lpubmmxénnbie
BBIYHCIICHUS, [IPABUJIA OKPYTJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BBIYUCIICHUN.

Cremenp ¢ menbiM  mokaszareneMm. CranmaptHas (Qopma  3ammcu
NEUCTBUTENTHLHOTO uucna. Mcmonp3oBanme momxonsmied GOpMbl  3aluch
JEUCTBUTEIBHBIX YMCEN Ul PELICHUSA NPAKTUYECKUX 3a1ad U IPEACTaBIICHUS
JTAHHBIX.



ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(pMETHICCKUMH KOPHSIMH HATYPAJIbHON CTEIICHH.

CuHHYyC, KOCHUHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXXJIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpHUUECKUE (HOPMYIIBI.

VYpaBHeHue, KOpeHb YypaBHEHHs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Meton nHTEpBaOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaniOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHNE ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX 3a7ad
W 3a]1a4 U3 Pa3JIMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

@OyHkuuu U rpadpuku

Oynkums, crnocoObl 3agaHus ¢QyHkuuu. ['padux ¢yHkuuu. B3aumzo
oOpaTHbIe (PYHKITUH.

OO6nacTh ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu dynkiumm.
[IpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIHNA YUCIOBOTO apryMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATCILHOCTEH.
MOHOTOHHBIE MOCIEN0BATEIBHOCTH.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma Oe€CKOHEUHO yOBIBAIOIIEH reoMEeTpUYeCKOn
nporpeccur. DopMyna CIOXKHBIX NPOLEHTOB. Mcronb3oBaHME mporpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepauuu HajJ MHoOxkecTBamH. Jluarpammel Jilnepa—BenHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmapara Uil ONMCAaHMS pPealbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]]a4 U3 APYTUX yUEOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BLIYUCJICHUSA



HarypansHabie u niensie yncina. [Ipu3Haku 1e1mMoCTr HEIbIX YHCEIL.

Crenensb ¢ panmoHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBaHre BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
ITOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YpaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTeMbl TMHEHWHBIX YpaBHEHHMU. PellleHne MpUKIaIHbIX 33/1a4 ¢ TOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumMeneHne  ypaBHEHUM, CHUCTEM U HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IM4yHbIX 00JIacTed HAyKu WU pPEalbHOM
KU3HU.

@OyHkuuu U rpadpuku

Oyukrus.  [lepuonuueckne  ¢yHkiuu. [IpomMexyTkum  MOHOTOHHOCTH
byakuun. Makcumymbl 1 MUHUMYMBI (QyHKIIMUA. HaunOosblliee U HauMeHBIIIEe
3HaueHUE (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u morapudmuueckas GQyHKIUU, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pEIICHUs YPaBHEHUN W JIMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB QYyHKIUN ISl UCCIEIOBAHUS IMPOIECCOB WU
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

HenpepoiBable pyHKIMHU. METOA UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBognass  pynkiuu. ['eomerpuyeckuid ©u  (QUIMUYECKUH  CMBICI
MIPOU3BOIHOM.

[IpousBogHbie  drMeMEHTapHBIX  (QyHKIuA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumMeHeHne Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HanOobIlero 1 HauMEHbIIEro 3HayeHus: GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKACHUS HAWIIYdIEero pELICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyIion uimu rpaguKoM.



[TepBoobOpasnas. Tabmuia nepBoOOpa3HBIX.
Wuterpan, ero reomeTpuyeckuii W (usmueckuii cmbicia. Beraucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yyeOHOro mnpeamera «MaremaTuka» JOJDKHO 00O€CIeunBaTh
JIOCTHKEHHE Ha YPOBHE CPETHEro 00111ero 00pa3oBaHus CAEAYIOMMNX TUYHOCTHBIX,
MeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI U Tp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYeCcKO€ BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO ITHUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
YKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHMUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHS MPUMEHATH MaTeMaTH4YeCKue 3HaHUS B
WHTEpecax 370pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATHA U



OTAbIXA, perysipHas busnueckas AKTHUBHOCTD); buszrgecKoro
COBEPILICHCTBOBAHHS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JESTENBHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyabiM  chepam  TIpOoPECCHOHATBHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLUAIBHOM
Cpelbl, OCO3HAHUEM TJOOAIBHOTO XapakTepa JKOJOTUYECKUX MPoOseMm;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW [JIA PELICHUs 337a4y B
o0JIacTU OKpYyKarollel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEabI.

[{eHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW ESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH M MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
FOTOBHOCTBIO OCYILIECTBIISATH MPOEKTHYK) W MCCIEAOBATENBCKYIO AEATEIBHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

ba3oBeie toruueckue AenCTBUs:

e BBIABIISATh U XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MATEMATHIECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH



ONpENENECHUs] IOHATUM; YCTAHABIMBAThb CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyIUpOBaTh U  NPeoOpa30OBbIBaTh  CYKJICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEUMs] B (pakTaxX, [aHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX;
npegiaraTb  KpUTEpUU s BBISIBICHHUA ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh APIyMEHTAIIMIO,
IPUBOJUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Ccroco0 perieHuss y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBaTelIbcKue JEUCTBUS:

UCIIOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIONME MPOTHBOpPEUUE, MPOoOIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEeKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabota ¢ nundopmarmei:

BBISIBIIATH JIepUIMTHI MHPOpPMALIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BONIPOC U JJI PELICHUS 3a1a4H;

BEIOMpAaTh  WHGOpMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;



e CTPYKTYpHUPOBaTh MHGOPMAIHIO, TIPEICTABIATh €€ B pa3NIUYHBIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
c(OpMyIMPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO1enue:

e BOCHpUHUMATh H (OPMYJIHPOBATh CYXIEHHUS B COOTBETCTBHUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelleHus 3aja4i, KOMMEHTHPOBATh MMOTYYCHHBIN Pe3yibTarT;

e B X0JI¢ 00CYXXKJIE€HUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOU TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAlIora, OOHApYKHBaTh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOPPEKTHOU Gopme PopMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,

e TMPEACTABIATH  PE3yJbTAaTBl  PEIICHWS  3aJadd,  OKCIICPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHUYECTBO:

e TMOHMMAThb W  UCHOJB30BaTh  TNPEUMYINECTBA  KOMAaHAHOHW |
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/bI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
CamoopraHu3zanus:

COCTaBIISITh TIJIaH, AITOPUTM PELICHUS 33aJja4H, BBIOUPATh CIIOCO0 PEIICHUs C
y4€TOM MMEIOILIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGpOpMAIUU.

CaMOKOHTpOJIb:

e BJAJACTh HaBbIKAMH IIO3HABATEIbHON peQeKCHH KaK OCO3HAHUS
COBEPILAEMBIX JACUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yuciia ¥ BIYHCICHUS

OnepupoBarh MOHATHSAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIIEHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
NENCTBUTEIbHBIMU YHCIIAMHU.

BobimonHsaTe npuOAMKEHHBIE BBIYMCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JienaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BBIYMCICHHMN.

OnepupoBarth MOHATUSMU: CTENEHb C IEJBIM IOKAa3aTeseM; CTaHJIapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTENBHBIX YUCEI JIJIsl PeICHUS
NPaKTUYECKUX 3a]1a4 U NPEJCTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
MCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUUECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LEJOE,
palMoHaNbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
yYpaBHEHHUE;

BeimonHaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periarthb
TPUTOHOMETPUYECKHE YPABHEHHUS.

BremonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKCHMA W pellaTh OCHOBHBIC THUIBI  LEIBIX, PpalAOHAIBHBIX W
VPPaLMOHAIbHBIX YPABHEHUM U HEPABEHCTB.



[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JJIS PELIEHUS] MAaTEMAaTHYECKUX 3a]1a4
W 3a]1a4 U3 PA3JIUYHbIX 00JIacTe HAYKH U PEabHOU KU3HH.

MopnenupoBaTh peajlbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBJISATh
BBIDAKCHMSI, YPAaBHEHMS, HEPABEHCTBA 110 YCIOBHIO 3aJadd, MCCIECA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusl (QYHKIUH, 00JIaCTh
ONpENENCHUs] U MHOXECTBO 3HadeHMM (yHKuMH, rpaduk (QyHKUIHMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GyHKUIHH, TPOMEKYTKH 3HAKONOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CrtpouTh U 4uTaTh rpa@UKU JUHEHHON (PYHKLIMU, KBaAPATUUHON (DYHKIUH,
CTETEHHON (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnons3oBath rpadukd (QyHKIMH IS  KCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX yYEOHBIX MPEIMETOB U PEATbHON
YKU3HH; BBIpaXaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana mareMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apUPMETHUECKass U
reOMETPUYECKAsI IPOIPECCUMU.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOTPECCHUHU.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOTPECCUN IS PEILIEHUS
peanpHbIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIEpaLlMy HaJlI MHOYXKECTBAMH.

Hcrnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIA — anmmapar Uil ONMCAaHUs
peaybHBIX MPOLIECCOB U SBJICHWM, MPU PEIICHUH 3a7ad U3 JAPYTUX Yy4eOHBIX
PEIMETOB.

OnepupoBath  MOHSATUSIMHU: ONpENENICeHHEe,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSIMHU: HATypaJIbHOE, LEJIOE€ YHMCIO; HCIO0JIb30BaTh
MPU3HAKU JIEJIMMOCTH LIEJIBIX YKMCEN, PA3JIOKCHUE YMCIIa HA MPOCTHhICE MHOXKUTEIN
JUISL PELLICHUS 3a7a4.

OnepupoBatTh MOHATHEM: CTEIIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.



OmnepupoBaTh NMOHATUAMU: JOrapupM Uucia, ACCITUYHBIE U HATypalbHbIE
Jgorapu@mel.

YpaBHeHNs U HEPABEHCTBA

[TpumeHsaTh CBOMCTBa CTEHmEHW JUId NpeoOpa3oBaHUsl  BBIPAXKECHUI;
OIIEpUpPOBaTh TMOHATHUAMM: I0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe mnpeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX JOTapu(MBbI;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE ypPaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JIOTapU(PMUYECKUX YPAaBHEHUN U HEPABEHCTB.

HaxoauTe perienus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHW U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJI PELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pelreHus: NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHIO 33J1a4H,
MCCJIEI0BATh MOCTPOECHHBIE MOJIETHU C UCIOJIB30BAHUEM amnapara aareopsl.

DOyHKUMH U TPaPuKu

OnepupoBaTh NOHATUAMM: TEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKU
MOHOTOHHOCTH (YHKIUH, TOYKM JIKCTpeMyma (yHKIUMU, HauOosblliee U
HaMMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
uccienoBanus GyHKIMHU, 3aJJaHHOM TpaduKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTENIbHOM, JIOTapUPMUUECKOW U
TPUTOHOMETPUUECKUX (PYHKUUH; N300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxaTh Ha KOOPJIAMHATHOM IJIOCKOCTH TpadUKW JTMHEHHBIX YpaBHEHUU
Y UCIIOJIB30BAaTh UX JUISl PEIEHUS] CUCTEMBI JINHEWHBIX YPAaBHEHU.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YU4EOHBIX JUCIUIUIMH.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHUS;, TPOU3BOAHAS (DYHKIIMH;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOHON JJIsI PEIICHUS
3a;ad.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUHI, BEIYUCIIATH POU3BOIHBIC
CYMMBI, IPOU3BEACHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIENOBaHUS (QYHKIIMHM HA MOHOTOHHOCTD
U SKCTPEMYMBI, IPUMEHSAThH PE3YyJIbTaThl UCCIEIOBAHUS K MIOCTPOCHHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
IIPUKJIAJAHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKUX, 3aa4ax.



OmnepupoBaTh MOHATHSIMH: TIEpBOOOpa3Has U  UHTErpai; MOHUMATH
reOMEeTPUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.
Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuia.
Pemare npukiagHeie 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMH MAaTEMaTHIECKOTO aHaIN3a.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonunyectBo  DieKTpOHHBIE
Ne HaumenoBaHue pa3/ieioB U TeM 4acoB (undposbie)
n/n  nporpamMmsl oOpa3oBaTe/ibHbIE
Bceero
pecypcsbl
MHOXeCTBa pallMOHATILHBIX U
1 eHCTBUTEILHBIX YKCeN. PalinoHaibHbIe 14 bubmmorexa HOK
A -ran https://m.eds00.ru/1568aba3
YpaBHEHHUS U HEPABEHCTBA
9 @yukuuu U rpaguku. CTeneHs ¢ 1elbM 5 bubnnorexka HOK
MoKa3zarejieM https://m.edsoo.ru/1568aba3
ApudpmeTnueckuit KopeHb N—0i CTENEeHH.
3 HppanronanbHbIe ypaBHEHUS U 18 bubmorexa [IOK
ppall P https://m.edsoo.ru/1568aba3
HEPABCHCTBA
Dopmysl
4 T I/Ilj"OI};OMeT un. TpuroHomMeTpudyecKure 22 bubmorexa HOK
P pud- 2P P https://m.eds00.ru/1568aba3
ypaBHECHUS
5 [TocnenoBaTenbHOCTH M IPOTPECCUU 5 bubmorexa LOK
s poTp https://m.edsoo.ru/1568aba3
5 [ToBTOpenue, 06001IIEHNE, 3 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO YACOB I10 68
ITPOI'PAMME
11 KJIACC
KoanuecTtBoO
Ne HaumeHoBaHue pa3iesioB U TeM 4ACOB JaekTpoHHbIe (UU(pPOBbHIE)
n/n MPOrpamMmmbl o0pa3oBaTe/ibHbIE PeCypChl
Bceero
CreneHs ¢ palmoHaIbHBIM
1 nokaszarenem. [lokazaTeabHast 12 bubmuoreka [JOK
¢bynakuus. [TokazaTenbHbIe ypaBHEHUS https://m.edsoo.ru/f11c4afd
Y HEPaBEHCTBA
5 Jlorapudmuueckas QyHKIUS. 12 bub6nuoreka [IOK
Jlorapudmuueckue ypaBHEHUS U https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIIUH U UX
3 r;)a(bI/IKI/I. TpIIjIFOHOMCTI()bIZ‘ICCLII(I/IC 9 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 HpOI/ISBO,Z[Haf{. [Ipumenenue 24 bubnmoreka [JOK
MIPOU3BOIHOMN https://m.edsoo.ru/f11c4afd
5 WHTerpan u ero npuMeHeHus 9 bubmmorexa [JOK
https://m.edsoo.ru/f11c4afd
6 Crotewsr ypaweni 2 | metentictnd
7 HatypanbHble u 1ienbie yrcna 6 bubmmorexa [JOK
https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 06001IEHNE, 18 bubnmoreka [JOK
cHucTeMaTu3alys 3HaHUI https://m.edsoo.ru/f11c4afd
OBULIEE KOJIMYECTBO YACOB I10 102
I[MTPOT'PAMME
IMOYPOYHOE IIJNTAHUPOBAHUE
10 KJIACC
Ne KoauuecTBO 4acoB
n/n Tema ypoxa Bcero
1 MHo3ecTBO, ONepalvy HajJl MHOXKeCTBaMU. J[narpaMmMbl 1
Oitnepa—Benna
5 Panmonaneueie uncna. OOBIKHOBEHHBIE U IECATUYHBIE T1POOH, 1
MIPOIICHTHI, OECKOHEYHBIE TIEPUOIUUECKHE IpoOU
3 ApudmeTndeckre onepanuy ¢ palioHaIbHbIMUA YHCIIAMHU, 1
npeoOpa30BaHMsI YUCTOBBIX BHIPAKECHHI
4 [Ipumenenne nqpobei ¥ MPOIEHTOB [T PEIICHUS TPUKIIATHBIX 1
3a/1a4 U3 pa3InYHbIX OTpaciei 3HAaHUI U PeabHOM KU3HU
5 [Ipumenenue qpoOeit U IPOILIEHTOB IS PEeIISHUS TPUKIIATHBIX 1
3a/1a4 U3 Pa3InYHbIX OTPACIe 3HAHUI U PeaIbHOMN KU3HU
6 JeiicTBuTenpHbIe YKcna. ParionanbHble M HppAIlMOHATBHEBIE 1
qucia
7 ApudmeTndeckne oneparuu ¢ 1eHCTBUTEILHBIMI YUCIaMU 1
3 [TpuGmxE€HHBIC BEIYMCIICHUS, TPABUIIA OKPYTIICHUS, TPUKUIKA 1
Y OIICHKA PEe3yNIbTaTa BBIYMCICHUN
9 ToxnecTBa U TOXKIECTBEHHbIE ITPeoOpa3oBaHus 1
10 YpaBHeHHE, KOPEHb YpaBHEHUS 1
11 HepaBeHncTBO, pelieHre HepaBeHCTBA 1
12 Metoa uHTEpBaJIOB 1



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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Pemrenune nensix U ApoOHO-PATMOHANBHBIX YPABHEHUH U

13 1
HEPaBEHCTB
KoHnTtposbHast pabota o Teme "MHOXeCTBa palliOHAIBHBIX U
14 JICUCTBUTEIIbHBIX Yucesl. PallMoHaIbHBIE YPABHEHUS U 1
HEpaBeHCTB"
15 OyHK1Ms, criocoObl 3ananus GyHkuu. BzanmMHo oOpaTHbIe 1
byHKIUA
I'padux pynkunu. O6nacTb onpeaeaeHnus 1 MHOKECTBO
16 3HayeHud pynkuuu. Hynu ¢pynkuuu. [IpomexyTku 1
3HAKOIOCTOSHCTBA
17 Yérnbie 1 HEUETHBIC QYHKIINU 1
18 Crenensb ¢ nenbiM nokaszaresneM. CtangapTHas GopMa 3anucu 1
JeMCTBUTENILHOTO YKCIIa
Hcnonp3oBanne noaxosiieii opMbl 3alHCH ACHCTBUTEIHHBIX
19 YrceN U PeIIeHNUs MPAKTUYECKHUX 33/1a4 U PEICTaBICHUS 1
JTAHHBIX
20 Crenennast GyHKIHUS C HATYpaJbHBIM H LEJNbIM MoKa3aTeneM. E¢ 1
CBOWCTBA U TpapuK
21 Apudmerndeckuil KOpeHb HaTYPaJIbHON CTENECHU 1
22 ApudmeTnueckuili KOpeHb HaTypaIbHOU CTEIEHH 1
23 CoiicTBa apu(MeTHUECKOro KOPHS HaTypalbHOM CTeNeHn 1
24 CaolicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEHU 1
25 CaoiicTBa apu(MeTHUECKOT0 KOPHS HaTypalbHOM CTeNeHn 1
26 JleiicTBus ¢ apupMETHUECKUMU KOPHIMH N—O CTENeHU 1
27 JeiicTBus ¢ apudMeTHIecKUMHU KOPHIMH N—O0ii cTeneHn 1
28 JeiicTBus ¢ apudmMeTHIecKUMHU KOPHIAMH N—O0ii cTeneHn 1
29 JleiicTBUs ¢ apu(pMETHUECKUMU KOPHIMH N—OW CTENEeHU 1
30 JeiicTBus ¢ apuMeTHIeCKUMHU KOPHIAMH N—O0ii cTeneHn 1
31 Pemrenne nppalinoOHANIBHBIX YPaBHEHNUI U HEPABEHCTB 1
32 Penenune uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB 1
33 Pemenne nppanmoHanbHBIX YpaBHEHUH 1 HEPABEHCTB 1
34 Penenune uppanmoHanbHbIX ypaBHEHUH 1 HEPABEHCTB 1
35 Pemrenne nppalimOHaNIBHBIX YPaBHEHUN U HEPABEHCTB 1
36 CgoiicTBa u rpaduk KopHs N-0if cTeneHu 1
37 CaoilicTBa U rpaguK KOpHsI N-Oi CTENEeHH 1
38 KonTtponbHas padora no Teme "Apudmerniyeckuii KOpeHb N—oi 1
creneHy. MppanmoHanbHble ypaBHEHUSI U HEpAaBEHCTBA"
39 Cunyc, KOCHHYC ¥ TAaHT€HC YUCIIOBOT'O apryMeHTa 1
40 CuHyc, KOCHUHYC ¥ TaHT'€HC YUCJIOBOTO apryMEeHTa




41 ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC YMCIOBOTO apryMeHTa 1
42 ApKCUHYC, apKKOCHHYC U apKTaHI€HC YUCIOBOTO apryMeHTa
43 TpuronomeTrpuveckas OKpy>KHOCTb, OIIPECIICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIUN YUCIOBOTO apryMeHTa
44 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHNE 1
TPUTOHOMETPHUYECKUX (PYHKLIUH YUCIOBOTO apryMEHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
47 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1
48 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
49 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUN 1
50 [IpeobpazoBanme TPUTOHOMETPUUYECKUX BBHIPAKECHHI 1
51 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUN 1
52 [Ipeobpa3oBanne TPUrOHOMETPUUECKUX BBIPAKEHUMN 1
53 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKECHUN 1
o4 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
55 Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN 1
56 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
S7 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
58 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1
59 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1
O6061enne no TemaM "OCHOBHbBIE TPUTOHOMETPUUYECKHUE
60 dopmynbl. Tpuronomerpuyeckue ypasHeHus'"/Beepoccuiickas 1
npoBepoyHas paboTa
Kontponbnas padota o Teme "dopmMyIibl TPUTOHOMETPUH.
61 Tpuronomerpuueckue ypaBHeHus"/Bcepoccuiickas 1
npoBepoyHas paboTa
ApudmeTrnueckasi U reoMeTpUUYecKas porpeccuu.
62 Hcnonp30BaHre IPOTPECCHH JIJIS PEIICHHSI PEalTbHBIX 331a9 1
NPUKIIQJHOTO XapaKTepa
63 beckoneuno yObiBaroias reomerpuueckas rnporpeccus. Cymma 1
0ecKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrpeccuu
64 @®opmysa CI0KHBIX TPOLEHTOB
65 dopmyiia CIIOKHBIX MTPOIEHTOB 1
66 O6o00611eHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Havyas 1
MaTemaThueckoro aHanusa 10 kiacca
67 Hrorosast koHTpoIBHAs paboTa 1
68 O06001eHne, cucTeMaTu3alus 3HaHUK 3a Kypc aiareOpsl U Havyas 1

MaTeMaTuueckoro anaiausa 10 kiacca




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KUIIACC
Ne KoandyecTBO 4acoB
Tema ypoxka
n/n Bcero

CreneHsb ¢ palMOHAIBHBIM [10KA3aTEIEM
CBolicTBa CTENICHU

3 [IpeobpazoBanne BeIpaKEHHIA, COACPIKALINX PATHOHAIBHBIC 1
CTENEeHU

4 [IpeobpazoBanne BeIpaKEHHIA, COACPIKALINX PATHOHAIBHBIC 1
CTETIeHU

5 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX pAllMOHATIbHBIC 1
CTETEeHU

6 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1

7 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1

8 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

9 [Toka3arenbHble ypaBHEHHs U HEPAaBEHCTBA 1

10 [TokxazarenbHbIE ypaBHEHUS! M HEPABEHCTBA 1

11 [TokazarenbHas pyHKuMs, €€ CBOMCTBA U Irpaduk 1
KonTponbhas pabota no teme "CTeneHs ¢ paroHaTbHBIM

12 nokasaresneM. [loka3arenbHas ¢pyHnkuus. [lokasarenbHble 1
YPaBHEHHUs U HEPABEHCTBA"

13 Jlorapudm yuca 1

14 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

15 [Ipeo6pa3oBanue BbIpaxeHHi, coaepKalux Jorapumbl 1

16 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(PMBI 1

17 [IpeobpazoBanue BEIpAXKEHUH, COAECPIKAIMX JIOTApU(MBI 1

18 [Ipeobpa3zoBanue BbIpaXeHH, coepKalux Jorapudmsl 1

19 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1

20 Jlorapudmuueckue ypaBHEHHS 1 HEPaBEHCTBA 1

21 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA 1

22 Jlorapudmuueckre ypaBHEHHUSI 1 HEPAaBEHCTBA 1

23 Jlorapudmuueckas GpyHKIus, €€ CBOMCTBA U Tpaduk 1

24 Jlorapudmuueckas pyHKIMsSA, €€ CBONCTBA U rpauK 1

25 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu 1

26 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKu 1

27 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduku 1

28 Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U TpaduKu 1




29 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

31 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [IpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1
KonTpomnpHas padora o Teme "Jlorapupmudeckast GyHKITHS.

33 Jlorapudmuueckre ypaBHEeHUS U 1
HepaBeHCTBa. T puroHoMerpuueckue GyHKIUU U UX
rpaduxu. Tpuronomerpuueckue HepaBeHcTBa"

34 HenpepbiBHbIC (yHKITUU 1

35 MeToa MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1

36 MeTtoa HHTEpBAIOB JJIsl pEIICHHS] HEPABEHCTB 1

37 [TpousBoaHas GyHKIHH 1

38 [IpousBoanas pyHKINU 1

39 ['eomerpuyeckuii U GU3NIECKUN CMBICI POU3BOTHOM 1

40 ['eomerpuyeckuii U GU3NIECKUN CMBICI POU3BOTHOM 1

41 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 1

42 [TpousBoHBIE AIE€MEHTAPHBIX (PYHKINH 1

43 [Ipou3BoaHast CyMMBI, TPOU3BEICHHS, YACTHOTO (PYHKIIUH 1

44 [Tpon3BoiHAs CyMMBI, TPOU3BEACHMS, YACTHOTO (PYHKIIUH 1

45 [IpousBonHas cyMMbl, IPOU3BEACHHUS, YACTHOTO (QYHKIUI 1

46 [TpuMeHeHMe NPOU3BOIHOMN K MCCIeI0BaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI

47 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI

48 [IpuMeHeHnne Mpou3BOIHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTH U IKCTPEMYMBI

49 [IpumeHeHne TPON3BOIHON K UCCIEIOBaHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI

50 Haxosxenne HanOobIIIero 1 HAUMEHBIIIETO 3HaYeHUST (OYHKITH 1
Ha OTpe3Ke

51 Haxoxnenrne HanbobIIero 1 HaMMEHbIIETro 3Ha4eHNs QyHKIUN 1
Ha OTpe3Ke

59 HaxoxxneHre HanOoIbIIero 1 HAMMEHbIIETo 3HaYeHUsT QyHKIIUN 1
Ha OTpe3Ke

53 Haxoxnenrne HanbobIIero 1 HaMMEHbIIEro 3Ha4eHus QyHKIUN 1
Ha OTpe3Ke

54 Haxoxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUsT QYHKIIUN 1
Ha OTpe3Ke

55 Haxoxnenne HanOoJIbIIero 1 HAMMEHbIIET0 3HaYeHUs QYHKIIUN 1




Ha OTPC3KC

HpI/IMeHCHI/IC HpOHSBO,Z[HOﬁ JJI1 HAXOXKACHUA HAUJTYUIICTO

[ICHUS] B IPUKJIAJAHBIX 33a[1a4ax, JIs ONpeaeTIeHHs] CKOPOCTU

56 elie , eneiie 1
npoiiecca, 3alaHHOTro (GOpMYIIOil Uil rpadukom

57 KoHntposbnas padora mo teme "lIponsBonnas. [Ilpumenenue 1
MPOU3BOAHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX 1

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX 1

HTErpaj, FeOMETPUUECKUN U (PU3UUECKHUI CMBICII HHTErpaJia

60 u , 1

61 WHuTerpai, reoMeTpudecKuii U (pU3NYECKUN CMBICT HHTETpaa 1

62 Wurerpan, reomerpuueckuil 1 GU3NYECKUI CMBICI HHTErpaia 1

63 Boruncnenue unrerpana no gopmyne Hetorona—JleiiOnuna 1

64 Beruncnenue uaTerpana mo popmyiie Hetorona—Jlelioauma 1

65 Boruncnenue unrerpana no ¢popmyne Herorona—Jleli6uuna 1

66 Boruncnenue unrerpana no ¢popmyne Herorona—Jleli6uuna 1

HCTEMBI JINHENHBIX YPAaBHECHUI

67 C 1

68 CucreMbl TUHENHBIX YPABHEHUM 1

69 Pemenne npukiagHbIX 3324 C TOMOIIBIO CHCTEMBI IMHEHHBIX 1
ypaBHEHUI

70 Pemenne npuknaaHbIX 331a4 ¢ TOMOIIBIO CUCTEMBI JIMHEHHBIX 1
yYpaBHEHUU
CucTeMBbI 1 COBOKYITHOCTH IEJBIX, PAIIHOHATIbHBIX,

71 UppalMOHATIbHBIX, TOKA3aTENbHbIX, JIOTapU(HMUIECKUX 1
ypaBHEHU U HEPABEHCTB
CucTeMBbl 1 COBOKYITHOCTH IEIBIX, PAIIHOHATTBHBIX,

72 UPpaLMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTAPUPMUUECKUX 1
YpaBHEHUH U HEPABEHCTB
CucTeMbl ¥ COBOKYITHOCTH LENBIX, PAIIHOHATBHBIX,

73 UppaLMOHATIBHBIX, I0KA3aTeIbHBIX, TOTaPUPMUUECKUX 1
YpaBHEHUHN U HEPABEHCTB
CucTeMbl U COBOKYITHOCTH LIEJBIX, PAIIHOHATBHBIX,

74 UPPaIMOHATFHBIX, IOKA3aTEeIbHBIX, TOTAPHU(PMUIESCKIX 1
ypaBHEHUH U HEPABEHCTB

75 Ucnonb3oBanue rpadhukoB GyHKIUN 1 pelIeHUs] ypaBHEHUH U 1
cucTeM

76 Hcnons3oBanue rpadpukoB GyHKIUN AJIs peICHUs] ypaBHEHUH U 1
CUCTEM

77 IIpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEILLIEHUIO 1

MAaTCMAaTUYCCKUX 3a/1a4 U 3aa4 U3 pa3JIMYHbIX oOacreit HAayYKH U




pEaTbHOM KU3HU

KonTtposbHast padorta o teme "MHTErpan u ero npuMeHeHHS.

78 . 1
Cucrembl ypaBHEHUI"

79 Harypanbnble 1 1ienble yncia B 3aJja4ax U3 peajabHON KU3HU 1

80 HatypanbHble u 11e1ble YKclia B 3a/1a4ax U3 peaibHOM KU3HU 1

81 HatypanbHble  11e1ble YKclia B 3a1a4ax U3 peatbHOM KU3HU 1

82 [Ipu3Haku neIMMOCTH LIEIBIX YNCEN 1

83 [Tpu3HaKy AETMMOCTH LEIBIX YUCEI 1

84 [Ipu3Haky 1€IMMOCTH LEJIBIX YUCEN 1

85 [ToBTOpeHHE, 0000IIEHNE, CHCTEMATH3allMsl 3HAHUNH. Y paBHECHUS 1

86 [ToBTOpenue, 0600IIeHNE, CHCTEeMAaTH3allns 3HAHUW. Y paBHEHUS 1

87 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3allMs 3HAaHUH. Y paBHECHUS 1

88 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3allns 3HAHUN. Y paBHECHUS 1

89 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3allMs 3HAaHUH. Y paBHECHUS 1

90 [ToBTOpenue, 0600IIeHNE, CHCTEeMAaTH3allns 3HAHUW. Y paBHEHUS 1

o1 [ToBTOpEHKE, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUM. 1
HepasencrBa

92 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIM 3HAHUM. 1
Hepasencrpa

93 [ToBTOpEeHue, 06001IeHNE, cUcTeMaTH3alus 3HAHUH. 1
HepasencrBa

94 [ToBTOpenwue, 006001IeHNE, CHUCTEMATH3AIUS 3HAHUH. 1
Hepasencrpa

95 [ToBTOpeHue, 060061IeHNE, cucTeMaTH3alus 3HaHui. CUCTEMBI 1
yYpaBHEHUU

96 [ToBTOpenue, 06o0IIeHNe, cUcTeMaTU3aKs 3HaHU. CUCTEMBI 1
ypaBHEHU

97 [ToBTOpeHnue, 06001mIeHNE, cucTeMaTu3alus 3HaHui. OyHKIUN 1

98 [ToBTOpeHME, 0000MEeHNE, CHCTEMaTH3aIUs 3HaHUH. DYHKITUN 1

99 Wrorosast KoHTpOJbHAS paboTa 1

100 HToroBast KOHTpOJIbHAS paboTa 1

101 O06o01mIeHne, cucTeMaTu3alus 3HaHUH 3a Kypce aareOpsl 1 Haval 1
MaTemarudeckoro anammsa 10-11 kaaccos

102 O06o01mIeHne, cucTeMaTu3alus 3HaHUH 3a Kypce aareOpsl 1 Haval 1
MaTemarudyeckoro anaimmza 10-11 knaccos

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102




MNOACHUTEJIBHASA 3AIINCKA

PaGouast nmporpamma yueO6HOro Kypca «I'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUs (DYHKIHMOHAIBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SBICHUA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUU OO0YyJarolmIMMHCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHWUS U AaKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOYYArONIMXCS MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOIIEKYJIBTYPHOE Ppa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHATBHON e TETHLHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHume yMeHHsS pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPAaHHHUKAX W TeJlaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peaJbHBIX >KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue oOpa3a TPOBOAUTCS € ONOpPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, « Teya BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanue o0Opa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun orBoAuTCs 2 4yaca B Henento B 10 knacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.
COJEPKXAHUE YYEBHOI'O KYPCA



10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM TOCTPOCHHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIYpHl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUJIOCKOCTH, TEOpeMa O MPsAMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH, TPOeKIus  QuUrypel Ha  TJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW oBepxHOCTH. KOHyC: OCHOBaHUME U BepilrHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas III0OCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NPsIMOYTOJIBHOTO Tapajulesienunena M ciaeactBuss u3 He€. OO0bEM LUIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenust mwiMHApa (MapauieTbHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJaspHOE NPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSA MPOTPaMMbl y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GyHKIUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakAaHCKON UJICHTUYHOCTH, YBAXKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TMOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHN, pacCyXJIeHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIeKTaM pasJIMuHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHATHA U

OTJIbIXA, peryisipHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIIbHOCTHIO.

Tpynosoe BociuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTU TPYAOTIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTBIO K AKTHUBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COLMAJIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IIPUPOAHOM U COLMAIBHOMU
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOlseMm;
OpPHUEHTAIIMEN HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW 1A PELICHUs 337a4y B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJICICTBUU JUJIL OKPY’KAIOLIEH CPEIBbI.

[{leHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpOM KakK CpEICTBOM TMO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeticmeus, — obecnedugaron
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABIISATh U XapaKTEPU30BATh CYIIECTBEHHbBIE MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
ONpEeNeNIeHNs] TOHATHUW; YCTaHABIMBATH CYIIECTBEHHBIH  TPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpaBHEHUS, KpUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUpOBaTh MW  TPEOOPA3OBBIBATH  CYXKIICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh  KPUTEPUH IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE W OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKHe J1eiiCTBUSA:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOSITEIIbHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAaHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISBJIATH AePUINUTH MHPOPMAIUH, NaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B PA3NIUYHBIX (PopMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIPUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0/ 00CYKIEHH 337]aBaTh BONPOCHI IO CYIIECTBY OOCYKIa€MON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHMUS,
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

MOHMMATh W WUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOHW U
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOICCCOB, UX PC3YJIbTATOB,



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh MOHATUSMU: TOUKA, IPSIMAas, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHHUS  JJis
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKH; TPaBUJIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BU
CBEpXY, COOKY, CHHUBY.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]la4 HAa BBIYMCICHUE PACCTOSHUI MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 3aJa4 Ha  BBIYMCICHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEN, 00bEMAMHU [TOI0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTexkax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuBOOUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYECHHBIE 3HAHMUS HaA IMPAKTHUKE: aHAJIU3HPOBATH pPEabHbIE
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEeOpeM, anmnapara ajareopbl; pemarth
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yrolire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas OBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpaILlCHUSI.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUe cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BHUCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEHKU U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTRBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXKAY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEACHUE, pACKIaAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

Pemiath mpocreiiliine reoMeTpUyYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IbI IPU PEILICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOaNUTH NpUMEpPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HH, PACTIO3HABATH POSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC
CUTyalldd W NPUMEHSATh HU3YYEHHBIE TOHSATHUA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE



CUTyallui Ha A3bIKC TCOMCTPUMH,

UCCIIENOBATh IIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh

IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouaunyecTBo
Ne HaunMeHoBaHMe pa3je/ioB U TeM YACOB DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n NMPOrpamMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero
bubmuorexa [JOK
1 Brezettite B cepeomeTpitio 10 https://m.edso00.ru/1c209e37
[IpsimMbIe U MIIOCKOCTH B
2 npoctpanctse. [lapamiensHOCT 12 bubmorexa HOK
poctp - Hap N https://m.eds00.ru/1c209e37
MPSAMBIX U IJTIOCKOCTEH
3 IleprieHAMKYAAPHOCTD MPAMBIX U 12 bubnuorexa [JOK
MIJIOCKOCTEH https://m.edso00.ru/1c209e37
4 Vsl MeXay NPSMBIMU U 10 bubnnoreka [JOK
IIJIOCKOCTSIMU https://m.edso00.ru/1c209e37
bu6mmoreka [JOK
> MuororparHit 1 https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 OOBEMBI MHOTOIPAHHHKOB 9 https://m.edso0.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, pacCTOSAHUS 4 bub6nuorexa [IOK
U YTJIbL https://m.edso00.ru/1c209e37
OBHLIEE KOJIMYECTBO YACOB I10 68
I[TPOT'PAMME
11 KJTACC
H KoanuectBo 3
No i/ anMeHOBaHMeE Pa3/1e/IoB U YACOB JIEKTPOHHBIE (HH(POBHIE)
TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE PeCypChl
Bcero
bu6mmorexa [IOK
1 T 12
eI BpatieHi https://m.edso00.ru/1c209e37
" bubmuotexa [JOK
2 OOnEmet Ten > https://m.edso00.ru/1c209e37
BekTops! 1 KOOpIMHATHI B bubnuoteka [JOK
3 10
IIPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06061IeHNE, 7 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne Kosaun4yectBo 4yacos
Tema ypoka
n/n Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPAMAs], IIIOCKOCTD,

1 npoctpancTBo. [IpaBuia n300pakeHus: Ha PUCYHKaX: 1
n300pakeHHsI TUIOCKOCTEH, MapauIeIbHbIX IPSMBIX (OTPE3KOB),
CepeIuHbl OTpe3Ka

5 [TonsiTrst: nepecexaronirecs MI0CKOCTH, EPECEKAIOIUECS 1
npsiMasi ¥ IJI0CKOCTh

3 [TonsTHs: nepecekaroluecs MIOCKOCTH, IEPECEKAIOIINECS 1
npsiMasi ¥ IJI0CKOCTh

4 3HAKOMCTBO C MHOTOI'PaHHUKAaMHU, U300pakxeHne 1
MHOTOTPaHHUKOB Ha PUCYHKaX, Ha IPOEKIIMOHHBIX YepPTEkKaAX

5 HauanbHble cBeieHus 0 Ky0Oe U nupaMusie, uX pa3BEPTKU U 1
Mozenu. CeueHuss MHOTOTPAaHHUKOB

5 HavanbHble cBeieHus 0 Kyoe U mupamuie, X pasBEPTKU U 1
Mozenu. CeueHuss MHOTOTPAaHHUKOB

7 [TonsiTHE 06 aKCMOMAaTUYECKOM ITOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX

3 [TonsiTHE 006 AKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

9 [TonsiTHE 06 aKCMOMAaTUYECKOM TOCTPOECHUN CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUN U CIEACTBHS U3 HUX

10 [TonsiTHE 06 aKCMOMAaTUYECKOM TOCTPOECHUU CTEPEOMETPHUU: 1
AKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX

1 B3aumHoe pacnonoxeHue NpsiMbeIX B IPOCTPAHCTBE: 1
NIEPECEKAIOIINECS, TapAJIEIbHBIE U CKPELUBAIOIIUECS MPSMBIE
[TapaieabHOCTB NPSIMBIX M TUIOCKOCTEW B MPOCTPAHCTBE:

12 napaJuleIbHbIE MPSIMBbIE B IPOCTPAHCTBE; NapauIEIbHOCTD TPEX 1
IPSIMBIX

13 [TapayeabHOCTB NPSIMBIX M TUIOCKOCTEW B MPOCTPAHCTBE: 1
[TapannenbHOCTh MPSIMOM U TIIIOCKOCTH

14 VYTIIBI € COHANpPaBIECHHBIMU CTOPOHAMU 1

15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

17 [TapanmneasHOCTh TUIOCKOCTEH: MapajuieIbHbIE TUIOCKOCTH 1

18 CBolicTBa napajuieabHbIX IIOCKOCTEN 1




[Ipocrteiimue mpocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTH:

19 1
TeTpa’ip, KyO, mapauienenumne]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii

99 KoHntposnbnas pabota o teme "[IpsiMbple U TIIOCKOCTH B 1
npoctpancTse. [lapamiensHOCTh IPSIMBIX U TIOCKOCTEH"

93 [lepnieHANKYIAPHOCTD NPSIMOM U IJIOCKOCTH: 1
HEepPIEHANKYIIPHbIE NIPSIMbIE B IPOCTPAHCTBE

24 [psiMble mapasienbHble U NePHIeHIUKYISIPHBIE K TUIOCKOCTH 1

25 [TpsiMble napaniesnbHble U NePHeHIUKYIISPHBIE K INIOCKOCTH 1

26 [Ipu3Hak nepneHMKyISIpHOCTH MPSIMON U TUNIOCKOCTH 1

27 [Tpu3Hak neprneHAuKyYIIpHOCTH MPSIMOM U IIIOCKOCTH 1

28 Teopema o TpsMOii IEPIICHANKYIISIPHOH IJIOCKOCTH 1

29 Teopema o mpsAMOi NepreHANKYIIPHON TNIOCKOCTH 1

30 Teopema o IpsAMOl MepreHANKYIIPHON TNIOCKOCTH 1

31 [eprienAuKyIAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH 10 1
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 IJIOCKOCTH

39 [TepnieHAUKYIISAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1
IUIOCKOCTH, PACCTOSIHHE OT NMPSMOH /10 MIIOCKOCTH

33 [eprienAuKyNIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 1
IUIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TIIOCKOCTH

34 [eprienAMKyYNIAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 1
IJIOCKOCTH, PACCTOSIHUE OT MPSMOH /10 MIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXY IPSIMO U INIOCKOCTBIO

36 JIByrpaHHbIN yroj, TUHEHHBINA yrojl ABYIrpaHHOTO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil ABYTPaHHOTO yIiia

38 [IeprieHAMKYIAPHOCTD INIOCKOCTEN: MTPU3HAK 1
NEePIEHINKYIISIPHOCTH ABYX TIOCKOCTEH

39 [leprieHAUKYIAPHOCTH MIOCKOCTEN: MPU3HAK 1
NEePIEHINKYIISIPHOCTH ABYX IIOCKOCTEH

40 [leprieHAUKYIAPHOCTH MIOCKOCTEN: MPU3HAK 1
HEepPIEHIUKYIAPHOCTH JABYX IIIOCKOCTEH

41 Teopema o0 TpEX nepHeHANKYIApax

42 TeopeMa 0 TpEX nepneHAUKYIApax

43 Teopema o TpEX MepHeHIUKYIAPAX
KonTtponbHas padora o Temam "[leprieHAUKYIIPHOCTH

44 IPSIMBIX U IJI0CKOCTEN" 1 "YTUIbI MEKIY NPSIMBIMU U 1
IUIOCKOCTSIMU"

45 IToHATHE MHOTOrpaHHUKA, OCHOBHBIE DJIEMEHTHI 1




MHOTOTPaHHUKA, BBIIMYKJIbIE U HEBBIITYKJIBIE MHOTOIPAHHUKMU;
pa3BEpTKa MHOTOTPaHHUKA

HpI/ISMaZ N-yroJjibHas Mpu3Ma,; rpaHd 1 OCHOBAHM A IIPU3MBI,

46 npsiMasi ¥ HaKJIOHHASI TPU3MbI; OOKOBAs ¥ MOJIHAS TOBEPXHOCTh 1
MIPU3MBI
47 [Tapannenenunen, IpsIMOYTOJIbHBIN MapaieNenumes] U ero 1
CBOMCTBA
[Mupamuaa: N-yrompHasi nupaMua, TpaHU U OCHOBAHUE
48 MUPAMHUJIBI; OOKOBAS ¥ MOJIHAS TOBEPXHOCTh MTUPAMUJIBL; 1
MpaBWIbHAA U yCeUEHHAs MUpaMUIa
[IpaBuiIbHBIE MHOTOTPAHHUKH: ITOHSITHE MPABUIHBHOTO
49 MHOTOTPaHHHKA; TIPaBUIIbHAS TIPU3Ma U IIPABHIIbHAS TUPAMU/IA; 1
MIPaBWJIbHAS TPEYTOJIbHAS TUPAMUIA U TPABMIILHBIN TETPadIp;
KyO
50 [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIP, 1
JOJICKAd TP U MKOCAIP.
CuMMeTpHs B MPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEILHO TOUKH,
51 IPSIMOM, TUIOCKOCTU. DIEMEHThl CAMMETPUU B TUPaMUIax, 1
napasuieNienune1ax, NpaBuiIbHbIX MHOTOIPaHHUKAX
59 Borunicnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHay, 1
YTIIBI
[Tnomrank 60KOBOI MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH
53 MPSIMOI TIPU3MBI, TUTOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOM 1
MOBEPXHOCTHU TIPSIMOU TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTHU M MMOBEPXHOCTH MPABUIBHOMN
54 MUPAMUJIBI, TEOPEMA O TUIOMIA U OOKOBOI MOBEPXHOCTH 1
YCEUEHHOU MUPaMUIbI
55 KonrtponbHas padora o Teme "MHoOrorpaHHUKH" 1
56 [TonsiTHE 06 00BEME 1
57 O0BEM TUpaMHUTBI 1
58 O0BEM mupamMu B! 1
59 O0BEM TUpaMHUTBI 1
60 O0BEM mupamMu B! 1
61 O06BEM npu3MBbI 1
62 O0BEM pU3MBI 1
63 O06BEM npu3MBbI 1
64 Kontponbnas pabora mo teme "OOBbEMBI MHOTOIpaHHUKOB'" 1
65 [ToBTOpEeHmE, 0000IIEHNE CUCTEMATH3AIINS 3HAHUM. 1
[TocTpoeHue ceueHnii B MHOTOIPaHHUKE
66 [ToBTOpEeHUE, 0600IIEHNE CHCTEeMAaTH3allNs 3HAHUH. 1




Brluncienue paccTOsHUN: MEXKIY ABYMs TOYKaMM, OT TOUKH 10
IIPSIMOM, OT TOYKH 10 IUIOCKOCTH, MEXAY CKPELUBAIOIUMUCS
IIPSAMBIMU

67

68

Wroroas KoHTpOJbHAS paboTa

[ToBTOpeHue, 06001IeHNE ccTeMaTU3allks 3HAHUH.
Brruncienue yrioB: MeXy CKPEIIMBAIOIIMMHUCS MPSMBIMU,
MEX1y MPSMOIl U MJIOCKOCTHIO, ABYIPAaHHBIX YIJIOB, YIJIOB
MEXy TIIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KIIACC

68

Ne

n/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp; IIoab
MOBEPXHOCTHU Chepbl

KoaunuyecTBo 4acoB

Bcero

B3aumuoe pacnionoxeHue cepbl U IIIOCKOCTH; KacaTeIbHas
IUIOCKOCTB K cepe; mionas cheps

N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa

[unuaapudeckas TOBEPXHOCTh, 00pa3yromue
LIMIVHIPUYECKON TTOBEPXHOCTH, OCh LIWJINHAPUYECKON
MIOBEPXHOCTU

Hununaap: ocHoBaHUS U OOKOBasi MIOBEPXHOCTh, 00pa3yroIast
1 OCh; TUIOMIAh OOKOBOM 1 MTOJTHOW MTOBEPXHOCTH
N300pakenne HuIMHApa Ha TUIOCKOCTH. Pa3BépTka

mumHApa. CeyeHus IMHApPa (IUIOCKOCTHIO, MapajuleIbHON
WM NEPIEHANKYISIPHON OCH IIMJIMHAPA)

Konnueckas INOBCPXHOCTD, 06pasy}0ume KOHHYECKOM
MOBEPXHOCTHU, OCb U BCPUINHA KOHHYECKOM MOBECPXHOCTHU

Konyc: ocHOBaHMe U BepIInHA, 00pa3yromas U 0Ch; MIO0MAab
OOKOBOI1 U MOJIHON MOBEPXHOCTH

10

Y ced€HHBIN KOHYC: 00pa3yIolue 1 BHICOTA; OCHOBAHUS U
O0KOBask MOBEPXHOCTh

I/I306pa)KCHI/IC KOHYCa Ha INIOCKOCTH. Pa3BépTKa KOHYCa.

Ceuenus KoHyca (TIOCKOCTHIO, NAPAIIEIbHON OCHOBAHHIO, U
TUIOCKOCTBIO, MPOXOIAINEH uepe3 BEpIINHY)

11

12

KOM6I/IHaHI/I$I TEJI BpalllCHUA 1 MHOTOT'PaHHHUKOB

MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsr; chepa,
BITMCAaHHAs B MHOTOTPAHHUK WIIH B TEJIO BPAIIICHUSI

13

ITonsatue 00 00BéMe. OCHOBHBIE CBOMCTBA O0OBEMOB TEN

14

O06bEM UIMHpA, KOHYCa




15 O06BEM mapa u wiomaas cheps 1

[Tono6uble Tena B npocTpancTBe. COOTHOLIECHUS MEXKITY

16 IUTOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI 1

17 KontponbHas padota no temam "Tena Bpamienus" u 1
"O6bemsb! Ten"

18 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE

19 Crno)keHue ¥ BBIYUTAHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO

21 PaznoxeHnue BekTopa 1o TpéM HEKOMIUIAHAPHBIM BEKTOPaM. 1
[IpaBuio napannenenunena

99 Pemienue 3a1a4, CBS3aHHBIX ¢ IPUMEHEHUEM MPaBHII 1
JeUCTBUI ¢ BEKTOpaMH

93 [IpsimoyronbHas cucreMa KOOpAUHAT B IPOCTPAHCTBE. 1
Koopaunarsl Bexktopa. [Ipocreitmme 3agaun B KOOpAUHATAX

24 VYron mexxay BekTopamu. CKalsipHOE IPOU3BECHUE 1
BEKTOPOB

25 Beruuciienue yrioB Mexy IpSIMbIMU U IJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIM METOJI IIPU PEILIEHUN 1
reOMEeTPUUYECKUX 3a7a4

97 KontponbHas pabora o Teme "BeKkTopbl 1 KOOpAUHATHI B 1
npocTpaHcTae”

28 [ToBTOpEeHME, 00001IEHNE U CHUCTEMATH3aUs 3HAHUH. 1
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IUIAaHUMETPUU

29 [ToBTOpEeHME, 00001IEHNE U CHUCTEMATH3aUs 3HAHUH. 1
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IIAaHUMETPUU

30 [ToBTOpenue, 00o0IIeHNE U cUCTeMaTH3alMs 3HaHUH. 3a1aun 1
IUTAHUMETPUH U METO/IbI UX PEeIICHUS

31 [ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAaHUH. 3a1a9n 1
IUTAHUMETPUHU U METOJIbI UX PEIICHUS

39 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3alHs 3HaHU. 1
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUN

33 HToroBasi KOHTpOJIbHASA paboTa

34 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

INOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOTO Kypca «BeposiTHOCTL M CTAaTHCTHKA)
06a3zoBoro ypoBHs i oOyvaromuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepaibHOr0 TOCYIApPCTBEHHOIO  00pa30BaTENbHOIO CTAHAApPTa CPEIHETro




obmero oOpa3oBaHHs, C Yy4YE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
IPEIBbSIBISIEMBIX K MAaT€MaTHYeCKOMY OOpPa30BaHMIO, W TPATUIMI POCCHIICKOTO
obpa3zoBanus. Peanuszanus nporpamMmbl oOecriedMBaeT OBJIAJCHUE KIIFOUEBBIMU
KOMIIETEHIIMSIMH, COCTABJIIOIIMMHU OCHOBY JJISi CAaMOPAa3BUTHsI M HENPEPHIBHOTO
o0pa30BaHMsl, LEJTOCTHOCTh OOIIEKYIbTYPHOIO, JMYHOCTHOTO M TMIO3HABATEIBLHOTO
Pa3BUTHS JINYHOCTH O0YYaFOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

VYuebnubiil kypc «BeposiTHOCT M cTaTUCTUKa» 0a30BOTO YPOBHSI SIBISIETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHoBHOM mikoJyibl. Kypc mpenHasHadeH st GpopMuUpoBaHUS Yy OOyHaroIIuXcs
CTATUCTUYECKON KyJbTYpbl W TIOHUMAaHHSI POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JUIsl U3YUYCHUSI CIIy4alHBIX COOBITHH, BEJIMYUH U
nporeccoB. [Ipu u3zydeHun kypca oOoramjarorcsi MpPEICTABICHUS Y4YalUXCs O
METOJaX UCCIEAOBAHUS U3MEHYMBOTO MUPA, Pa3BUBAETCSA IOHUMAaHUE 3HAYUMOCTHU
U OOIIHOCTH MaTEMaTUYECKHX METOJOB TMO3HAHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

Conepkanue Kypca HampaBjIeHO Ha 3aKperjieHWe 3HAHUU, MOJTYyYEeHHBIX MPU
M3YyYEHUH KypCca OCHOBHOM LIKOJIBI U HA Pa3BUTHUE IPEICTABICHUN O CIIyYaWHBIX
BEJIMUYMHAX W B3aMMOCBA3AX MEXKJIYy HHUMH Ha BAaXKHBIX IPUMEpAx, CHOKETHI
KOTOPBIX MOYEPHHYTHI U3 OKPYKAKOIIETO MUPA.

B cooTBeTcTBHMM C yKa3aHHBIMU IEJSIMU B CTPYKType ydeOHOro Kypca
«BeposiTHOCTh M CTaTUCTUKa» CpeaHed IIKOJbl Ha 0a30BOM YpPOBHE BbIJICJICHbI
CJIEIyIONIUE OCHOBHBIE coJiep)KaTenbHble JUHUU: «Cily4daliHble COOBITHA U
BEPOSTHOCTHY, «CilydaiiHbIe BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acth Kypca 3aHMMaeT M3y4eHHE TE€OMETPUUECKOTO U
OMHOMUATILHOTO PACHPEICIICHU U 3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTaMHU
— MOKa3aTeJIbHBIM U HOPMAJIbHBIM PacTpe/IeICHUSIMU.

Conepxanne nuHHM «CroydaiiHble COOBITHSI W BEPOSITHOCTU»  CIY)KHT
OCHOBOW 151 (hOPMHUPOBAHMSI TIPENICTABICHUNA O PaCHpEeNICHUU BEPOSTHOCTEH
MEXly 3HAUCHUSIMU CIyYalHBIX BEJIMYMH, a TAKXKe dTa JUHUA HEOOXOoJuMa Kak
0aza 11 W3y4eHUs 3aKOoHAa OOJbIIMX 4Yuced — (YHIAMEHTAIBHOTO 3aKOHa,
JEUCTBYIONIETO B TPUPOJE U OOIIECTBE W MMEIONMIET0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aK0H OOJBIIMX YHCEN MPEiaracTcsi B 03HAKOMUTEIHHOM
dbopMe ¢ MUHIMAJIBHBIM HCITOJIb30BAHUEM MaTeMaTUYeCKOro (opmann3ma.

TeMbl, CBSi3aHHBIE C  HENPEPBIBHBIMU  CIyYallHbIMH  BEJIMYMHAMH,
AKLIECHTUPYIOT BHUMAHHE IIKOJBHUKOB HA ONHCAHUM W H3YYCHHH CIy4YalHbBIX
SIBJICHWI C TIOMOIIBIO HEMPEepPhIBHBIX (PyHKIMH. OCHOBHOE BHUMAHUE YNIESETCS
MOKA3aTeIbHOMY UM HOPMaJIbHOMY pPaCIpEIEICHUsAM, MPU ATOM MPEANoIaracTcs



O3HAKOMHTENIFHOE M3y4YeHHEe MaTepuaia 0e3 J0Ka3aTelbCTB MPUMEHIEMBIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusyuenune kypca «BeposTHOCTP W CTaTHCTHKa» Ha 0a30BOM YpOBHE
OoTBOAWTCS | Yac B HENEII0 B TEYCHHE KaXKIOro rojma oOydeHHs, Bcero 68
y4eOHBIX YaCOB.

COJIEP)XAHUE YYEBHOTI' O KYPCA

10 KJIACC

[IpencraBineHne MOaHHBIX C TOMOLIBIO Tabmuu u guarpamm. CpenHee
apu(pMeTHyecKoe, MeIHaHa, HauOoJIbllleeé W HAaWMEHbIIEE 3HAYEHHUSA, pa3Max,
JUCTIEPCHUs U CTAaHJAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4YaiiHbIe COOBITHSI. DJIEMEHTApPHBIC
coObITusl (McXoAbl). BepodaTHOCTh citydailHOTO coObITHS. bim3ocTh 4acTOTHl U
BeposiTHOCTH ~ coObiTuil.  CilydaifHble  OMBITBI € PAaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU  COOBITUSIMU.  BepodATHOCTM  COOBITUH B ONbITaX  C
PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMUA COOBITUSIMU.

Omnepanuu Haj COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIIOIOKHbBIC
coObITHs. J{uarpammel Ditnepa. Dopmyiia CJI0KEHUS BEPOSITHOCTEHM.

VYciloBHass BEPOSITHOCTh. YMHOXEHHUE BEPOSATHOCTEH. JlepeBO CiaydamHOro
sKcriepuMenTa. @opMyiia MoaHOM BeposiTHOCTH. HezaBrcumbie COOBITHS.

KomOunaroprnoe npaBuio ymHoxxkenus. [lepecranoBku u dakropuan. Yucio
coueranuid. TpeyronsHuk Ilackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaiiHbli ONBIT (MCMIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Ceprsi HE3aBUCHMBIX HCNBITAHWMM 10 TniepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrun.

Cnyuvaitnas  BenuuuHa. Pacnpenenenune  BeposdtHoctel.  [{uarpamma
pactipenenenus. [Ipumepsl pacnpeneneHud, B TOM 4YHCIIE, T'€OMETPUYECKOE U
OMHOMHMAIILHOE.

11 KJIACC

UucnoBble  XapaKTEPUCTHKH  CIIyYaWHBIX  BEJIMYMH: MaTEMAaTHYECKOE
OKMJIAHUE, JUCIIEPCHUS] WU CTaHJApTHOE OTKJIOHEHHWE. [Ipumepbl NpUMEHEHHS
MaTeMaTUYECKOT0 OXKUJAHUS, B TOM YHUCIE B 3aJayax M3 NOBCEIHEBHOW JKHU3HHU.
MaremaTudeckoe OXXujgaHue OMHAPHOM CIydailHOM BeIMYMHBI. MaremaTudeckoe



OKMJAHUE CYMMBI CIy4alHbIX BeJIMYMH. MaremMaTu4ecKoe OXUIAaHWE U
JUCTIEPCUsl TEOMETPUYECKOT0 U OMHOMHUAIBHOIO paclpeaeCHU.

3akoH OOJIBIIMX 4YHUCEI MU €ro poyib B HayKe, NPUPOAE M OOIIECTBE.
Br100opouHbIif METO/T MCCIEAOBAHUM.

[IpuMepbl HENpPEpPBIBHBIX CIly4yaWHbIX BenuuuH. [loHATHME O TUIOTHOCTH
pacnpeneneHus. 3agadn, NPUBOISALIIME K HOpMAJIbHOMY pacnpeneneHuto. [lonarue
O HOPMAJIbHOM PaCIIpEEICHUN.

INJIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTHuka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIMU O0YYAIOIIETroCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLeyp TpaXIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI U Tp.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMs, DJTHUYECKOIO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

JcTeTHYeCKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAasi ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U



OTAbIXA, peryJsipHas busnueckas AKTUBHOCTD); (bu3HIEeCcKOro
COBEPILICHCTBOBAHHS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTBIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB Ha COCTOSIHUE IIPUPOAHOM U COLUAIBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW [JIA PELICHUs 337a4y B
0o0JIacTU OKpYyXKalollel cpenbl, IUIAHUPOBAHUSI TOCTYNIKOB U OIEHKH HX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEabI.

IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW ESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMOCTH JUIsl PA3BUTUS LMBWIW3ALMHU; OBJIAJACHUEM SI3BIKOM
MAaTEMATUKH M MaTEMaTUYECKOW KYJIbTYpPOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  nosnasamenvHvle  Oeticmeus, — 0becneuuarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Bba3zoBble JJoruueckue JeMicTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBCHHBIC TPU3HAKA MAaTEMaTUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH



ONpENENECHUs] IOHATUM; YCTAHABIMBAThb CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpPMYJIUpOBAaTH U  NPeoOpa3OBbIBaTh  CYKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEUMs] B (pakTaxX, [aHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX;
npegiaraTb  KpUTEpUU s BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTHUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
IPUBOJUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Ccroco0 perieHuss y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBarTe/IbCKHe IeiiCTBUS:

UCIIOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIONME MPOTHBOpPEUUE, MPOoOIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOSATENIbHO CIUUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEeKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOEHUS, HUCCIEAOBAHUS, OLIEHHBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JiepUIMTHl UHPOpMAIIMK, NAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U JJI PELICHUS 3a1a4H;

BEIOMpAaTh  WHGOpMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;



e CTPYKTYpHUPOBaTh MHGOPMAIHIO, TIPEICTABIATh €€ B pa3InYHbIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

e OIICHUBATH HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITENIEHO
c(OpMyIMPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

Oo0enue:

e BOCHpUHUMATh H (OPMYJIHPOBATh CYXIEHHUS B COOTBETCTBHUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelleHus 3aja4i, KOMMEHTHPOBATh MMOTYYCHHBIN Pe3yibTarT;

e B X0JI¢ 00CYKJEHUS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CY>KIaeMOU TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAlIora, OOHApYKHBaTh Pa3U4Me U CXOJCTBO TO3WIIUN; B
KOpPEKTHOM Popme PopMyTupOBaTh pa3HOIIIACHS, CBOM BO3PAKECHHUS;

e TPEICTaBIATH  pE3yJNbTaThl  pEHIeHHs  3aJayd,  OSKCICPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBo:

e TMOHMMAThb W  WCHOJIB30BaTh  NPEMMYIIECTBA  KOMAHAHOHW W
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPyNIOBBIX (popmax paboThl (00CYkIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/bI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMU MPOIYKT MO KPUTEPHUSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusamnus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW MHGpOpMAIUU.

CaMOKOHTPOJIb:

e BIAJACTh HAaBbIKAMH IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUSA

COBEpIIAEMBIX JAEMCTBUIM M MBICIUTEIbHBIX MPOLIECCOB, UX PE3YJIbTATOB,;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

UutaTh ¥ CTPOUTH TAOTUIBI U TUATPAMMBI.

OnepupoBarh  MOHATHSAMH:  cpefHee  apupMETHUYECKoe,  MEAMaHa,
HauOoJIbIIIee, HAMMEHbBIIIEEe 3HAUCHHUE, pa3MaX MacCUBa YHCIOBBIX JaHHBIX.

OnepupoBaTh MOHATUSAMU: CIyYallHBIM SKCIEPUMEHT (OMBIT) U CIIy4dailHOe
cOOBITHE, DJIEMEHTapHOE COOBbITHE (BJIEMEHTAPHBIA MCXOJ) CIy4allHOTO OIbITa;
HAXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOXXHBIMH CIIYYailHBIMH COOBITHSIMH,
HAaXOJUTh W CPAaBHUBATh BEPOSITHOCTH COOBITUA B M3YUYCHHBIX CIIYYalHBIX
HKCIIEPUMEHTAX.

Haxonute u QopMynHpoBaTh COOBITHUSA: TMEpeceyeHue U OO0bEIUHEHHE
JAHHBIX  COOBITHM, COOBITHE, MPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
MOJI30BATLCSL AUarpaMmMaMu Jisepa u GopMyIsioN CIOXKEHHUS BEPOSTHOCTEH MpHU
pELIeHUH 3a4ad.

OnepupoBaTh MOHATUSMU: YCIOBHAsi BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJIUTh BEPOATHOCTH C MOMOIIbIO MPaBUIIa YMHOXXEHHS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpumeHnsaTh KOMOMHATOPHOE TIPABMIIO YMHOKEHUS MPHU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSATUAMH: HCHBITAHUE, HE3ABUCHUMBIE HCIBITAHUS, CEpUs
UCTIBITAaHUM, ycHeX W HeyJaya; HaXOAUTh BEPOATHOCTH COOBITUI B CEpPHUH
HE3aBUCUMBIX MCHBITAHUN JI0 EPBOTO YCIE€Xa; HAXOAUTh BEPOSITHOCTH COOBITHI B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  CiIy4yailHass  BEJIIMYMHA,  paclpejesieHue
BEPOSITHOCTEH, TMarpaMMa pacrpeiesieHus.

11 KIIACC

CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUN  CIy4allHOW  BETUYHMHBI IO
pacrpeeeHUI0 WA C IOMOIIBIO THarPaMM.



OHepI/IpOBaTb MOHATHCM MATCMATUYCCKOI'O OKU/IaHWA, IPUBOJNUTL IIPUMCPHI,
KaK IIPHUMCHACTCSA MATCMATHYCCKOC OKHNAAHUC CHy‘l&ﬁHOﬁ BCJINMYMWHBI HAXOAUTH

MaTeMaTUYECKOE 0XKUAAHUE 10 JAHHOMY PACIPEIEIIEHHUIO.
HmeTh npeacTaBieHue 0 3aKOHE OOJIbIINUX YHCEN.
MMeTs nipeacTaBiIeHre 0 HOPMaJIbHOM PAacIpeieIICHUH.
TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO
Ne HaumeHoBaHue pa3ieioB YACOB JuaexkTpoHHbIe (UU(pPOBbHIE)
n/n U TeM MPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYPChI
Bcero
1 [IpencraBnenue JaHHBIX U 4 bubnuoreka [IOK
ornucaTesibHas CTaTUCTUKA https://m.edsoo.ru/e0b7b0f1
CiyuaiiHble OIIBITHI U
Clly4aiiHbIe COOBITHS,
5 OIILITEL C 3 bubmuoreka [JOK
https://m.edsoo.ru/e0b7b0f1
PaBHOBO3MOKHBIMHU
3JI€eMEHTapPHBIMU UCXOIaMU
3 Omnepanuu Haa COOBITHAMH, 3 bu6mmoreka [JOK
CJIO)KEHUE BEPOSITHOCTEH https://m.edsoo.ru/e0Ob7b0f1
VYcnoBHas BEPOSITHOCTS,
€pEeBO CIIy4alHOI'O OIIBITA,
4 g)op . r};{nHoﬁ 5 bu6mmoreka [IOK
MY https://m.edsoo.ru/e0b7b0f1
BEPOSITHOCTH U
HE3aBHCUMOCTH COOBITUI
bu6mmoreka [IOK
5 4
DIIMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
5 Cepuu nocnenoBaTeabHbIX 3 bubmuorexa [JOK
HUCTIBITAHU I https://m.edsoo.ru/e0b7b0f1
7 CityyaliHble BEJIMYUHBI U 5 bubmuorexa [JOK
pacrpeneneHus https://m.edsoo.ru/e0b7b0f1
3 O06o061ieHue U 5 bu6nmoreka [JOK
cUCTEMAaTH3aInsI 3HaHUHN https://m.edsoo.ru/e0b7b0f1
OBLIEE KOJIMYECTBO YACOB 34
I1O TPOI'PAMME
11 KUIIACC
HaumeHoBaHHe KosmmyecrBo
DJIeKTpOoHHbIe (LM (ppoBbIE)
Ne n/m pa3aeyioB U TeM JacoB
o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMbl Bcero
1 MaremaTruueckoe 4 bubmuoreka [JOK
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0’KMJIAaHHE CIIy4allHOU https://m.edsoo.ru/5fbc5dcl
BEJTMYMHBI
UCIIEpCUs U CTaHIapTHOE
fTKJIO}II)eHI/Ie cnyqazp”[IHIZ)ﬁ 4 bubmmorexa [TOK
https://m.edsoo.ru/5fbc5dcl
BEJTMYMHBI
3aK0H OOJIBIITNX YUCET 3 bubmorexa HOK
https://m.edsoo.ru/5fbc5dcl
BH;?:I/I:;::HHG CHYHAIHEIE 5 bubnuorexka [JOK
https://m.edsoo.ru/5fbc5dcl
(pacmipenenenust)
HopwmanbsHoe 5 bubnuotexa [JOK
pacrpeneneHust https://m.edsoo.ru/5fbc5dcl
[ToBTopenue, 0600IEHNE 19 bubmmorexa [IOK
Y CHUCTEMaTU3alsl 3HAHUI https://m.edsoo.ru/5fbc5dcl
OBLIEE KOJIMYECTBO YACOB 34
I10 ITPOI'PAMME
INHOYPOYHOE IINIAHUPOBAHUE
10 KUIIACC
Ne Kosaun4yecTBo 4acoB
Tema ypoka
n/n Bceero
[IpencraBneHne TaHHBIX C TOMOIIBIO TAOIHI] ¥ TUArPAMM 1
Cpennee apudmernueckoe, MeraHa, HauOOJIbIIEE U
HavWMEHbIIIEE 3HAUCHMU S, pa3Max, JUCIEPCHs], CTAHIaPTHOE 1
OTKJIOHEHHE YMCIIOBBIX HAOOPOB
Cpennee apudmernueckoe, MeuaHa, HanOOIbIIEE U
HaWMEHbIIIee 3HAUCHU S, pa3Max, JUCIEPCHsl, CTAHIapTHOE 1
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
Cpennee apudmernyeckoe, MearnaHa, HanOOIbIIee U
HaWMEHbIIIEE 3HAYCHH S, pa3Max, JUCTIEPCHs, CTAHIapTHOE 1
OTKJIOHEHHE YUCIIOBBIX HAOOPOB
CrnyyaitHble S5KCIIEPUMEHTHI (OTIBITHI) U CITy4aiiHble COOBITHS. 1
DneMeHTapHbIe COOBITHSI (UCXO/IbI)
BeposiTHOCTB cityuaiiHOTO cOOBITHS. BeposiTHOCTH COOBITHIA B 1
OTIBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH
BepositHocTh citydaitHoro coObrTus. [IpakTudeckas pabora 1
Omnepanyu Hajx COOBITUSMHU: TIepecedeHne, 00beTMHEHUE 1

COOBITHH, TPOTHUBOIOIOXKHBIE COOBITHSI. J{lnarpammer Ditnepa
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Omnepannu Haj COOBITUSMHU: TIepecedeHne, 00beTMHEHUE

o COOBITHI, TPOTUBONOJIOKHBIE COOBITUS. J{narpammel Diinepa 1

10 dopMya CII0KEHHS BEPOSITHOCTEH 1

1 VYcnoBHas BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBo 1
CIIy4aifHOTO SKCIEPUMEHTA

12 VYcnoBHasA BEPOSITHOCTb. Y MHOXKEHUE BEPOSITHOCTEN. JlepeBo 1
CIIy4alHOT'O KCIIEPUMEHTA

13 VYcioBHas BEpOSATHOCTh. Y MHOXKEHUE BEpOosiTHOCTEN. JlepeBo 1
CIIy4aiflHOTO SKCIEPUMEHTA

14 ®opMyiia OJIHOU BEPOATHOCTH 1

15 dopmyra MoIHONH BEpOATHOCTH 1

16 dopmyna moaHON BeposATHOCTH. He3aBrucHMbIe COOBITHS 1

17 KonTposbHast pabora 1

18 KoMb6uHaTtopHOe npaBUiio yMHOXKEHHS 1

19 [lepecTanoBku U paxTopuan 1

20 Yucno coueraHuit 1

21 Tpeyronbuuk Ilackang. @opmyna Ounoma HeroToHa 1
bunapHblii ciy4aiiHbIi ONBIT (UCIIBITAHUE), YCIIEX U HEy1aya.

22 HezaBucumeble ucnbitanus. Cepusi HE3aBUCUMBIX UCTIBITAHUIN 1
710 TIEpBOTO ycIiexa

23 Cepus He3aBUCUMBIX HcTbITaHUM bepHymiu 1

24 Cepus He3zaBuCUMBIX HcnibITaHu. [IpakTudeckas padbora c 1
WCTIOJIH30BAHMUEM DJIEKTPOHHBIX TaOIIUI]

25 CrnyuaiiHast Bemu4rHa 1

26 Pacnipenenenne BepostHOCTeH. [lnarpamma pacrpeesieHus 1

27 CyMMa 1 pou3BeIEHUE CIyYalHbIX BEJIMUYNH 1

28 CymMa ¥ IpOU3BEACHHUE CITYIaHBIX BETNIHH 1

29 [Tpumeps! pactipesienieHni, B TOM YHCIIe FTeOMETPHYECKOe U 1
OMHOMHUATBHOE

30 [Ipumeps! pacipeesieHnid, B TOM YHCIIE TEOMETPUUYECKOE U 1
OMHOMHUATBHOE

31 [ToBTOpenme, 0000IIEHNE U CUCTEMATU3AIHS 3HAHUH 1

32 [ToBTOpEeHMEe, 00001IEHNE U cUCTeMaTH3allvsl 3HAHUN 1

33 Hrorosas KOHTpoOJIbHAs paboTa 1

34 [ToBTOpeHmEe, 006001IeHNE U cUCTeMaTH3allvsl 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoanyecTBO
Ne
Tema ypoka 4acoB
n/n
Bcero
IToBTOpenue, 0000mIeHNE, cucTeMaTu3anys 3HaHui. CirydaiiHple
b b
1 OIIBITHI U BEPOSATHOCTHU CIIy4aHbIX cOObITHI. Cepun HE3aBUCUMBIX 1
HUCIIBITAaHUMN
IToBTOpenue, 0000UIeHNE, cucTeMaTu3anys 3HaHu. CirydaiiHple
b b
2 OTIBITHI M BEPOSATHOCTHU CITy4alHbIX cOOBbITHH. Cepun HE3aBUCUMBIX 1
HUCIBITAHUH
[ToBTOpenme, 06001meHne, cucreMaTu3anus 3Hanni. CiyJdaifHbie
3 OTIBITHI U BEPOSATHOCTHU CIIy4ailHbIX cOObITHI. Ceprun HE3aBUCUMBIX 1
HUCIBITAHUI
[ToBTOpenue, 0600menHne, cucremaTu3anus 3Hanni. CiyJdaiftHbie
4 OTIBITHI M BEPOATHOCTHU CITy4alHbIX cOObITUN. Cepun HE3aBUCUMBIX 1
HCIIBITAaHUI
5 [IpumMepsl IpUMEHEHHS] MATEMAaTHYECKOTO OKUJIaHUS (CTpaxOBaHHE, 1
oTepes)
6 MaremaTtnueckoe 0XKHJIaHue CyMMBI CITy4alHbIX BETHUYNH 1
7 MareMaTtuueckoe 0’KHIaHHe Te€OMETPUUECKOTO i OMHOMUATTEHOTO 1
pacrpeneneHuit
8 MatemaTuueckoe 0KHIaHue TEOMETPUUECKOTO U ONHOMHAIIEHOTO 1
paclpeeneHuin
9 Jlucnepcust ¥ CTaHAAPTHOE OTKIIOHEHHUE 1
10 Jucnepcus u cTaHIapTHOE OTKJIOHEHUE 1
11 Jlucniepcuu reoMeTpuYeckoro 1 OMHOMHUAIIBHOTO PacHpeeeHHs 1
12 [IpakTuueckast paboTa ¢ UCIIOJIIb30BAHUEM AJIEKTPOHHBIX TAOJIUIL 1
13 3akoH OONbIINX YKcel. BRIOOpOUHBIH METOT UCCIIeTOBAHHMIA 1
14 3akoH 0oJbIIuX unces. BeiOOpouHBIil METO T MCCe10BaHMI 1
15 IIpakTuyeckas paboTa ¢ UCIIOIB30BAHUEM JICKTPOHHBIX TaOJIHIL 1
16 WroroBas koHTpoJsibHAs paboTa 1
17 [Tpumepsl HEeTIPEPHIBHBIX CIyYalHbIX BeIMUrH. OYHKIUS IIOTHOCTH 1
pacnpenenenus. PaBHomepHOe pacnpeieieHue U ero CBOiCTBa
18 [TpuMepsl HeNTPEPBIBHBIX CITYYalHBIX BeTHYNH. OYHKINS TIIOTHOCTH 1
pacnpenenenus. PaBHomepHOe pacnpeieieHue U ero CBOiCTBa
19 3ajaun, TPUBOASAIINE K HOPMATLHOMY pactpeesieHnio. OyHKIus 1
MJIOTHOCTH W CBOMCTBAa HOPMAJIBHOT'O pacIipeiesIeHUs
20 [IpakTuyeckas paboTa C UCIIOIB30BAHUEM JICKTPOHHBIX TaOJIHIL 1




[ToBTOpeHmEe, 06001IeHNE U crucTeMaTH3alus 3HaHui. OnucarenpHas

21
CTaTHCTHKA

99 [ToBTOpenue, 0000IIeHNE U cUcTeMaTH3alus 3HaHui. OnucarenbHas
CTaTUCTHKA

93 [ToBTOpenue, 0600IIeHNE U cUcTeMaTH3aIHst 3HaHUH. OIBITHI C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMU COOBITHSIMU

24 [ToBTrOopenue, 0600IeHNE U cUCTeMaTH3aIHs 3HaHUH. ONBITHI C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH
[ToBTOpenue, 0000IICHNE U cCUCTeMaTH3alus 3HaHUi. Beraucienue

25 BEPOSITHOCTEH COOBITHI ¢ MPUMEHEHHEM (POPMYIT U TpapUISCKUX
METO0B (KOOpAMHATHAS MpsimMasi, IEpeBo, AuarpaMmma ditsiepa)
[ToBTOpenue, 0000IICHNE U CUCTeMaTH3allKs 3HaHU . Beruncienue

26 BEPOATHOCTEH COOBITHI ¢ mprMeHeHneM (GopMyIl U TpaduIecKux
METOI0B (KOOpMHATHAS MpsMast, IePEBO, Tuarpamma Jiiepa)
[ToBTOpeHME, 0000IIEHNE U cHCTEMAaTH3allus 3HaHUW. Beraucienue

27 BEPOATHOCTEH COOBITHI ¢ mprMeHeHneM (GopMyIl U TpaduIecKux
METOI0B (KOOpMHATHAS MpsMast, IePEeBO, Tuarpamma Jiepa)
[ToBTOpeHME, 0000IIeHNE U cHCTEMaTH3allus 3HaHUW. Beraucienue

28 BEPOSTHOCTEH COOBITHI ¢ IpUMEHEHHEM (POPMYIT U TpadpuyecKux
METO0B (KOOpAMHATHAS MpsiMasi, IepeBo, Juarpamma Ditsiepa)

29 IToBTOpenue, o0o0mIeHNe U cucTeMaTu3anus 3HaHuil. CiyqaiiHble
BEJIMYMHBI M PacIIpe/IeICHUs

30 IToBTOpenue, o0o0mIeHne U cucreMaTu3anus 3Hanuil. Ciydaiinble
BEJIMYUHBI U pacTpeieNieHus

31 [ToBTOpEeHME, 00001IEHNE U CHUCTEMATH3aUs 3HAHUM.

MaremaTnyecKoe OKHIAHUE CITYYaTHON BETMYHHbI
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