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Pabouas nporpamma yuebHoro npeamera «MatemaTuka. ba3oBbiil ypoBeHb)
COCTOMT M3 TpeX OTACNIbHBIX MPEAMETOB: anredpa, TEOMETpHUs, TEOPUs

BEPOSATHOCTH.

MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeObHOro Kypca «Anredpa U Hauajga MaTeMaTH4YECKOTo
aHaymza» 0a3zoBoro ypoBHs s obydarommxcs 10 —11 kmaccoB paspaborana Ha
ocHOBe DenepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTebHOTO CTAaHIapTa CPEIHETO
oOmiero oOpa3oBaHusi, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
MPENBABIIEMBIX K MaTEMaTUYECKOMY OOPa30BaHUIO, U TPAIAULMA POCCHICKOTO
oOpa3oBanus. Peanmuzamus mporpamMmbl 0OECHIEUMBAET OBJIAJICHUE KIHOUEBBIMU
KOMIIETEHIIMSIMHU, COCTABIISIOIIMMU OCHOBY JJII CAMOPAa3BUTHUSI U HEMPEPHIBHOTO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOIO U TTO3HABATEIHHOTO
pPa3BUTHS JIMYHOCTHA 00YYaAOLIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MareMaTU4eCKOro aHajiu3a» SBJSICTCS OJHUM W3
HauOojiee 3HAYMMBIX B MPOTpaMMe CTapilield IIKOJIbI, IMOCKOJIbKY, C OJHOMN
CTOPOHBI, OH OO0ECHeYMBACT WHCTPYMEHTANBHYIO 0a3zy Ui M3Y4eHHsS BCeX
€CTECTBEHHO-HAYyYHBIX KYPCOB, a C JAPYroll CTOPOHBI, (OPMHUPYET JIOTUUECKOE U
a0CTpakTHOE MBIIUICHUE YyYalllUXCid Ha YpPOBHE, HEOOXOIUMOM JJii OCBOEHUS
KypcoB HH(POPMATUKH, OOIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalllhecs OBJIQJEBalOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM
HAyKH, KoTopas (OpMYIUPYyeT CBOM JOCTHKEHUS B MaTeMaTuueckon popme.

Kypc anreOpbl 1 Hayan MaTeMaTUYECKOro aHaau3a 3aKJIaJblBaeT OCHOBY JIs
YCHEIIHOIO OBJIAJIEHUS 3aKOHAMHM (PU3UKH, XUMUH, OWOJIOTUM, TOHUMaHUS
OCHOBHBIX TEHJICHIIMA OSKOHOMHUKH ¥ OOINECTBEHHON JKW3HU, IMO3BOJISAET
OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(MPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO MCIOJIb30BaTh X B MOBCEAHEBHOW KU3HU. B TOXe BpeMs OBIIaJICHUE
a0CTpaKTHBIMU U JIOTUYECKH CTPOTMMHM MAaTE€MaTUYECKUMHU KOHCTPYKIIMSMU
pa3BUBaET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH
YTBEPXKJICHUS, UCTIOIL30BaTh 0000IEHHE U KOHKPETU3aIluio, abCTparupoBaHue U
aHaJoruio, PopMUPYyeT KpeaTUBHOE U KPUTHUECKOE MbIUieHHEe. B xone nzydenus
anreOppl M HadyaJl MAaTEeMaTHYECKOro aHajiu3a B CTaplied IIKOJIe Yydalluecs
MOJIy4alOT HOBBIM ONBIT PEIICHHWS MPUKIAIHBIX 3a]ad, CaMOCTOSATEIIbHOrO
MOCTPOCHHSI MAaTEMATHYECKUX MOJENEH pealibHbIX CUTyalluid U HUHTEPIPETAlUU
MOJIYYEHHBIX ~ pEHICHUM, 3HAKOMSATCS C  MPUMEpPaMH  MaTeMaTHYECKUX



3aKOHOMEpPHOCTEH B IPUPOJE, HAYyKe M B MHCKYCCTBE, C BBLIAIOLIMMUCS
MaTEMaTUYECKUMU OTKPBITUSAMU U UX aBTOPAMH.

Kypc obnamaer 3HaYyMTENbHBIM BOCHHUTATEBHBIM IMOTEHIIUAIOM, KOTOPBIN
peanusyercs Kak uepe3 ydeOHbI Marepuall, CocoOCTBYIOIUN (POPMUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHHUSA, TaK U uepe3 crneuupuky y4eOHOW NedaTeNbHOCTH,
TpeOyromiei CaMOCTOSATEIBHOCTH, AKKypaTHOCTH, MIPOAOJKUTENBHON
KOHLICHTPALlMM BHUMAaHUs U OTBETCTBEHHOCTH 32 IOJy4YE€HHBIA pe3yJIbTar.

B ocHoBe Meroauku oOyuyeHus anreOpe W HayajgaM MaTeMaTHYeCKOro
aHaJIn3a JISKUT ACSITeTbHOCTHBIM MPUHIUI 00y4EHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOT O aHAJIN3a» BKIIIOYAET
CIIENYIOIINE COAEPKATEIBHO-METOANYECKUE JUHUN: «UHuciia W BBIYUCICHUS»,
«Dyakuu U rpadukm», «YpaBHeHHs U HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHammsa», «MHOXecTBAa U JOruka». Bce OCHOBHBIE
COZIEPKATEIbHO-METOANYECKUE JIMHUM H3Y4YalOTCS Ha IMPOTSKEHUM JBYX JET
oOyuyeHusl B CTapulel IIKOJIE, ECTECTBEHHO JIOMOJHSSA ApYT ApPyra U MOCTENEHHO
HAChIIIasiCb HOBBIMM Te€MamMu W pasgenamu. JlaHHBIA Kypc  sIBIsETC
MHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B ce0e coaepKaHhMe HECKOIbKHX
MaTeMaTUYECKUX JTUCHUIUIMH: anredpa, TPUrOHOMETpUsl, MaTeMaTHUYECKUM aHaIu3,
Teopusi MHOkeCTB M 1ip. [lo Mepe Toro kak ywamiuecs OBIaJeBalOT BcE Oosee
IMIMPOKUM MaT€MaTUYECKUM aIllapaToM, Y HUX IOCIIEA0BATENbHO (HOpMUpPYETCS U
COBEPIICHCTBYETCA YMEHHME CTPOUTh MATEMATHYECKYKHD MOJEIb PEANTBHOU
CUTyallul, NPUMEHATb 3HAHUS, MOJy4yeHHble B Kypce «Anredbpa u Hayana
MaTeMaTUYeCKOro aHaJln3a», Ui PelIeHUs CaMOCTOSTEIbHO C(HOPMYIUPOBAHHOM
MaTeMaTU4YECKON 3a/1a4M, a 3aTEM HUHTEPIIPETUPOBATH MTOJTYUYECHHBIA PE3YJIbTaT.

CopepxaTtenbHO-MeTOANYECKAsT TUHUSA «UKClIa W BBIYHUCICHUS» 3aBEPIIACT
(opMUpOBaHUE HABBIKOB HCIOIb30BAHUS JIEUCTBUTENILHBIX YHCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOW IKoje. B crapmieil mikoine ocoboe BHHUMaHUE YAENSCTCS
(OPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCMOJIb30BaHUE PA3JIMYHBIX (OPM 3alKMCH JEUCTBUTEIBHOIO YHCIA, YMEHHE
palMOHAIBHO BBINOJHATH JEHUCTBHS C HUMHM, JACNATh IPUKUIKY, OLICHUBATh
pesyapTar. OOydaromuecs TIOJIY4arOT HABBIKM MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHEHUSI JICUCTBUU C 4YHCIaMM, 3allMCaHHBIMU B CTaHAapTHOU ¢opme,
HCIIOIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YHACIOBBIX BBIPAXKECHUM.

JIunns «YpaBHEHUS UM HEPABEHCTBA» PEATU3YETCs Ha IPOTSKEHUU BCETO
oOydyeHHs] B cCTapuieil MIKOJIe, MOCKOJbKY B KaXIOM paszjelie IpOorpaMMbl
IPEyCMOTPEHO PELIEHUE COOTBETCTBYIOMIMX 3anad. OOyuaroluecss OBJa/I€BAIOT
Pa3IMYHBIMA METOJAMHU PEUIEHUs LENbIX, PALUOHAIBHBIX, HPPALMOHAIbHBIX,
NOKAa3aTeNbHbIX, JOrapupMHUUECKUX M  TPUTOHOMETPUYECKUX  YpaBHEHUI,
HEPaBEHCTB U UX cucTteM. [lonyyeHHble yMEHMS UCIIONb3YIOTCS IIPU UCCIIEN0BAHUN



GYHKIMKA ¢ TOMOIIBIO MPOU3BOJHOM, PEIICHWH MPUKIATHBIX 3aa4 U 3ajlady Ha
HaxXoXJeHUEe HauOONbIIMX M HAUMEHbIIMX 3HaueHUW QyHKuuu. JlaHHas
coJlep)KaTeNibHas JIMHMUS BKIIOYAaeT B ce0sf Takke (OPMUPOBAHUE YMEHHI
BBIIIOJIHATD pacuéThl Mo (opmynam, mnpeoOpa3oBaHMs LEbIX, pPAlMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHHI,
CoZepXkallluX CTENeHUu U Jiorapudmel. braronaps uzydeHHIo aiaredpanyeckoro
MaTepuajla  MPOMCXOAUT  JajbHEHIIee  pa3BUTHE  aITOPUTMUYECKOIO H
a0CTPAaKTHOI'O0 MBIIUJICHUS YydalluXcs, (QOPMUPYIOTCS HABBIKM JI€YKTHUBHBIX
paccykneHud, paboTbl ¢  CHMBOJBHBIMH  (popMaMu,  TpencTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJI€ PABEHCTB U HEpaBEHCTB. AnreOpa
npeuiaraeT  3((EKTUBHbBIE HMHCTPYMEHTHI U pEIICHUsT MPAaKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/a4, HaIJBIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHM Kak
A3bIKA HAYKH.

ConepxarenpbHo-MeToquueckass JuHUA «DyHKUMH U TpaduKu» TECHO
NEPETUIETAETCS C IPYTUMU JIMHUSMU KypCa, TOCKOJIbKY B KAKOM -TO CMBICJIE 3aJaET
IIOCJIEI0BATEBHOCTD W3y4YECHHUS Marepuania. N3yuenne CTEIIEHHOMU,
MOKa3aTeNbHOM, TIorapu(MUUECKON U TPUTOHOMETPUUECKUX (DYHKIUN, UX CBOMCTB
U rpauKOB, MCIOIb30BaHUE (YHKIMHN I pelieHus 3aJad U3 JAPYruxX y4eOHbIX
MIPEAMETOB U PEANBHOM JKM3HHU TECHO CBA3aHO KaK C MAaTEMATUYECKUM aHAIIM30M,
TaK U C pELICHUEM ypaBHEHUIl M HepaBeHCTB. [Ipu »TOM OoJbIIOE BHUMaHHE
yaensiercs: GOpMHPOBAHUIO YMEHUSI BbIpaxaTb (OpMynamMu 3aBUCHMOCTU MEXIY
pa3IMYHBIMU BEJIUYMHAMH, HCCIENOBaTh MOJIyY€HHbIE (DYHKIIMH, CTPOUTH HX
rpaduxu. Matepuan 3Tol coaepKaTelbHONW JUHUU HAIleJIeH Ha Pa3BUTHE YMEHUM
U HAaBBIKOB, TO3BOJISIIOUIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuaHON (opMe: aHATMTHUECKOW, Tpaduyeckoi u cioBecHOW. Ero m3ydenue
CIIOCOOCTBYET ~ Pa3BUTHIO  AITOPUTMUYECKOTO MBIIIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxatenbHas nuHus «Havama mMaTeMaTH4ecKoro aHaiau3a» MO3BOJIIET
CYILIECTBEHHO PACIIUPUTHh KPYr KaKk MareMaTU4YECKHX, TaK W MPUKIAJAHBIX 3a7ad,
JOCTYIHBIX 00Yy4alomUMCsl, Y KOTOPBIX MOSIBISAETCS BO3MOXXHOCTh MCCIIEA0BATh U
CTpouTh Tpadukud (QyHKIUH, ONpeAeNnsaTb HMX HauOONbIIME W HAUMEHBIIUE
3HAYEHUS], BBIYUCIATH TUIOMAAN (QUryp U OOBEMBI Tel, HaXOAUTh CKOPOCTH H
YCKOpeHUs1 IpolueccoB. JlaHHas coaeprkaresibHas JIMHHUS OTKPBIBA€T HOBBIC
BO3MOXXHOCTH TIOCTPOCHMSI MAaTeMaTHYECKUX MOJEIEH pEalbHbIX CHTyaluH,
HaxXOXJCHUS HaWJIy4dlIero pelIeHUus B NPHUKIAJHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMHUYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAMM MaT€MaTHUYECKOIO aHAJIN3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMaTIBLHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIILJIEHUSI, (POPMUPOBAHUIO YMEHUM paclo3HaBaThb MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHUKE U ucKyccrBe. OOywarouiuecss y3HAIOT O



BBIIAIONIMXCS PE3YJIbTaTax, IMOJIYYEHHBIX B XOJE pPa3BUTUS MaTEMaTHUKH Kak
HAyKH, U UX aBTOPaX.

CopepxaTtenbHO-MeToANYECKas JTUHUS «MHOXECTBA U JIOTHKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM TEOPHUM  MHOXKECTB.  [€OPETUKO-MHOKECTBEHHbIC
IPEJICTABJICHUSI TPOHU3BIBAIOT BECh KYpPC IIKOJLHOM MaTeMaTUKHU W IpejiararoT
HamOoJee YHUBEPCAIBHBIN S3bIK, OOBEIUHSIIONIMN BCE pa3iesibl MaTEMaTUKU U €€
NPWIOKEHUM, OHU CBSI3BIBAIOT PAa3HbIE MATEMAaTUYECKUE TUCLUUIUIMHBI B €IUHOE
nenoe. I[loaTomy BakHO NaTh BO3MOXHOCTh IIKOJBHUKY MOHUMAaTh TEOPETHKO-
MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MATEMaTUKU W HCIOJb30BaTh €ro i
BBIPOKEHUSI CBOUX MBICTICH.

B kypce «Anrebpa u Hadajia MaTeMaTUYECKOTO aHajIn3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBbl ~MaT€MaTUYECKOTO MOJICIUPOBAHMS, KOTOPbIE IPU3BAHBI
chopMUPOBATh HaBBIKK MTOCTPOCHUS MOZENIEH pealbHbIX CUTYaI[Ui, UCCIEA0OBAHUS
ATUX MOJENIeH C MOMOIIbIO ammapara aareOpbl ¥ MaTeMaTHYECKOro aHalu3a |
WHTEPIPETAIUU TOTYYEHHBIX Pe3ysbTaToB. Takue 3aaHus BILUIETEHBI B KaXIbld
U3 pa3/ieJIoB MPOrpaMMBbl, IOCKOJIbKY BECh MaTeprall Kypca IIHPOKO UCIIOJIb3YeTCs
JUISL PelIeHUs] MPUKIAAHBIX 3a1ad. [Ipu penieHun peanbHbIX MPAKTUYECKUX 3a7a4
y4yaniuecss pa3BUBAIOT HAOJIOAATENTLHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HUCIOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETHU3UPOBATH
npobsiemy. JlesTenbHOCTh MO (DOPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAJTHBIX
3aJlay OpraHu3yercs B IMpoliecce M3y4YeHUs BCeX TeM Kypca «Auredpa v Hayaia
MaTeMaTUYECKOr0 aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM MmlaHe Ha H3ydYeHHE Kypca ajreOphl MU Hayvajl MaTeMaTU4eCKOro
aHanmm3a Ha 0a30BOM YpOBHE OTBOJIUTCS 2 yaca B Henemo B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a nBa roja o0ydenus — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia 1 BHIYUCICHUSA

Panmonanbuble yucna. OOBIKHOBEHHBIE U JECSTHUUYHBIE JIPOOH, MPOLEHTHI,
OECKOHEUHbIE  MEepUOAMYECKHEe  JIpoOu.  ApuMeTHyecKkue  omepanuud C
palMOHANILHBIMU YUCIaMH, TPeoO0pa30BaHus YUCIOBBIX BbIpakeHUH. [Ipumenenue
AapoOel U MPOLIEHTOB Ui PEUICHUs MPUKIAIHBIX 3aJa4 U3 pa3UYHbIX OTpacieu
3HAHUU U peajbHOU KU3HU.

JeWictBuTenbHble uuciaa. PanvoHanpHbIE W MppalMOHAJIbHBIE YHCIIA.
Apudmerrnyeckue orepanuu ¢ JACHCTBUTEIbHBIMU 4YuciaMu. [IpubnmxEHHbIe
BBIYMCIICHUS, ITIPABUJIA OKPYTJICHUS, IPUKHUIKA U OLIEHKA PE3yJIbTATa BBIYUCICHHMN.

Cremmenp ¢ menbiM  mokaszarenem. CranmaptHas  ¢Gopma  3amucu
JeHCcTBUTENbHOrO 4ucna. Mcnosib3oBaHue  MOAXOAsIie  GopMbl  3amucH
JNEUCTBUTENBHBIX YMCEN AJIS PELICHMs INPAKTUYECKUX 3a0a4 U MNPEICTaBICHUSA
JAHHBIX.

ApupMernyecknii  KOpeHb  HaTypajJbHOM  creneHu. JleWcTBus ¢
apu(PMETUUECKUMH KOPHSMH HATYPaIbHOU CTEIIEHH.

CHHYyC, KOCUHYC ¥ TaHI'€HC YMCIIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHI€HC YMCIJIOBOTO apryMEHTa.

YpaBHeHUsS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHBIE MPEOOPA30BAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETPUUECKUE (POPMYJIBL.

VYpaBHEHHE, KOpEHb YypaBHEHUs. HepaBEHCTBO, pElIEHHWE HEPABEHCTBA.
Metoa nHTEpBaIOB.

Pemenue uenbix v IpoOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Peienne nppauoHanbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHnEe ypaBHEHU U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKHX 3a7ad
Y 33]1a4 U3 Pa3IMYHbIX 00JIaCTEel HaYKU U PEAIbHOM KU3HHU.

DYyHKIMU U TPAPUKHT

OyHkus, cnocoObl 3amaHus QyHkuuu. ['padux Pysxuuu. Bzaumno
oOpaTHble (DYHKIIHH.

OObnactb onpeneneHuss 1 MHOXKECTBO 3HaueHMi ¢(yHkuuu. Hynu ¢yHxnum.
[IpoMexxyTKr 3HaAKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

Crenennast GyHKIUMSI C HATypaJIbHBIM U LIEJbIM NOKa3aTeneM. E€ cBolicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHHU.



TpuroHomerpuyeckass OKPYKHOCTb, ONPEHACICHUE TPUTOHOMETPUUYECKUX
G YHKIIMNA YUCIOBOTO apryMEHTa.

Hayajsia MmaTeMaTn4ecKoOro aHajiu3a

ITocnenoBarensHOCTH, CIOCOOBI 3aJlaHUsA IIOCJIEN0BATEIBHOCTEH.
MOHOTOHHBIE OCIIEA0BATEIBHOCTH.

ApudmMernueckas ¥ reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaroIiast
reoMerpudeckas mporpeccus. CyMma OE€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccun. DopMysna CIOXKHBIX MNPOUEHTOB. VMcnonb30oBaHWE TPOrpeccuu st
pELIECHHS PeAbHBIX 3a7a4 MIPUKIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

MHoxecTBO, omnepanuud Haj MHoOxecTBamH. Jluarpammbl Ditnepa—BenHa.
[IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO armapara JJjs OIMCAHUS PEATbHBIX
IIPOLIECCOB U SIBJICHUH, IPU PEIICHUH 33a4 U3 APYTrUX y4eOHBIX IPEIMETOB.

Omnpexnenenue, TeopeMa, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia v BBIYHUCICHUSA

Hatypanbheie u niensie yncna. [Ipu3Haky 1e1mMOoCTH HEIbIX YHUCEIT.

CreneHb ¢ pallMOHAIIBHBIM NTOKa3arenaeM. CBOKCTBA CTEIEHHU.

Jlorapudm uncna. JlecITUUHBIE U HATypaIbHBIE JOTapHU(PMBI.

YpaBHeHUsS U HEPABEHCTBA

[IpeobpazoBaHue BbIPAKEHU, COEPKAILINUX JOTapU(PMBI.

[IpeoOpa3zoBaHuEe BBIPAKEHUN, COJAEPIKAIIUMX CTENEHU C PalMOHAIbHBIM
[IOKa3aTeJIeM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE ypaBHEHNS U HEPABEHCTBA.

Jlorapupmuyeckue ypaBHEHUS U HEPABEHCTBA.

CucreMbl TMHENMHBIX ypaBHEHUH. Pemenue nmpukinagHelxX 3a1ad ¢ MOMOIIBIO
CUCTEMBI JIMHEHHBIX YPABHEHUMU.

CuHcTeMbl M COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3a7ad M 3a7ad M3 Pa3IUyHbIX 00JacTel Hayku M peaJbHOU
KU3HH.

DOyHKUUU U rpaduKu

Oynkuusa. [lepuoanueckue  Qynkumu. IIpomMexxyTku  MOHOTOHHOCTH
¢yHkuuu. MakcumMymbl 1 MUHUMYMbl (pyHKknuu. HaumOombiiee m HauMeHbllee
3HaYeHHe PyHKIUU Ha POMEKYTKE.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U rpapuKH.

[lokazarenbHas u Jorapupmuyeckas QyHKIUU, UX CBOMCTBA U IPAPUKH.



HcnonwszoBanue rpadukoB PYHKIUNA I PEIICHUS YpaBHEHUN W JIMHEWHBIX
CUCTEM.

Ucnonws3oBanue rpadukoB (QyHKUIUM AJIE UCCIAEAOBAHUS IPOLIECCOB U
3aBUCHMOCTEH, KOTOpbI€ BO3ZHUKAIOT IMpPHU PEIICHUU 3a7ad U3 APYruX y4eOHBIX
IPEAMETOB U PEATBHOM )KU3HH.

Hayana maTreMaTH4eCKOr 0 aHAJIN3a

HenpepsiBHble pyHKIIMHU. MeTO MHTEPBAJIOB 1JIs PELLICHUS] HEPABEHCTB.

[IpousBonnas  ¢ynkuuu. ['eomerpuueckuid ©  (QUMYECKHI  CMBICH
ITPOU3BOJIHOM.

[IpousBonHble  3neMeHTapHbIX  QyHKIUHA.  DopMysnbl  HaXOXICHUS
IIPOM3BOTHON CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[IpumeHneHre MpOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxaeHne HauOobIlero 1 HauMEeHbIIEro 3HaueHus: GQyHKIUUA Ha
OTpE3KE.

[IpuMeHeHne NOPOU3BOAHOW JJIsi HAXOXKICHHWS HAWIY4YlIEro pEHIeHUus B
NMPUKIIAIHBIX 337adax, Uil OINpENeNeHUs CKOPOCTH IpOoLecca, 3aJaHHOrOo
bopmyoii umu rpaduxkom.

[lepBooOpa3znas. Tabmuiia nepBOOOpa3HBIX.

WuTerpan, ero reoMeTrpuuyeckMii u (U3MYECKUMU CcMbICH. Bbluucienue
uHTerpania mno ¢popmyne Herorona—Jleitonuna.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro mnpeaMera «MaremaTuka» AOJDKHO oOecreunBaTh
JIOCTHKEHUE Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHUs CIEIYIOMIUX JIUYHOCTHBIX,
METaNpPeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTrPaMMBI  y4eOHOTO TpeameTa
«MaremaTrka» XapakTepHu3yIOTCS:

I'paxxpanckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIUU 00Y4arOIIerocsi Kak akTUBHOTO
U OTBETCTBEHHOTO WICHAa POCCHHCKOTO O0OIecTBa, TMPEICTAaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHH,
IpoLEenyp TPaKIAHCKOTOo oO0IecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM
B3aMMOJICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIMAMY 1 HA3HAYCHUEM.

[laTpuoTnyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPasKIAHCKOM MIEHTUYHOCTH, YBaXKEHUS K
MPOLIJIOMY Y HACTOAIIEMY POCCHUMCKON MaTEMAaTHUKH, [IECHHOCTHBIM OTHOILLIEHHEM K
TOCTHKEHUSAM POCCUMCKAX MAaTEMAaTUKOB U POCCUMCKON MATEMAaTUYECKOM HIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTIXKCHHI B JPYrUX HayKax, TEXHOJOTUSX, cdepax
SKOHOMMKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTrO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHUYECKOTO IOBEJICHUS,
CBS3aHHOI'O C MPAKTHYECKUM MPUMEHEHUEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOr0; 0CO3HAaHUEM JIMYHOIO BKJIaJ|a B TOCTPOECHHUE YCTOMUYMBOTO OyyILEro.

DCTeTUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIOYas ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a;ad, pELICHHU, paccyXIeHU;
BOCIIPUMMYHUBOCTHIO K MATEMATUUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3n4eCKOe BOCIIUTAHUE:

chOpPMUPOBAHHOCTBIO YMEHUS TPUMCHSITh MATEMAaTHYECKUE 3HAHHUS B
MHTEpEecax 370pOBOro U O€30MaCHOr0 00pas3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHHUS
K CBOEMY 3JI0POBbBIO (3J0POBOE MUTAHUE, COATTAHCUPOBAHHBIA PEXKHUM 3aHSATUU U

OTIbIXa, peryssipHas dusnueckas aAKTUBHOCTB); (u3nIecKoro
COBEPILIEHCTBOBAHNU, npu 3aHATHAX CIIOPTUBHO-03/10pPOBUTEIBHOM
JESTENbHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYNly, OCOBHAHUEM ILIEHHOCTH TPYIOJIOOMS; UHTEPECOM K
paznuuHbIM  chepaM  mpopecCHOHANBLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHEM COBEpIaTh OCO3HAHHBIM BHIOOD
Oyayumier mpodeccud W Ppealr30BbIBATh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HMU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEUICHUU MPAKTUYECKUX 33]]a4 MAaTeMaTHYECKON HAPaBIEHHOCTH.

DKOJIOTUYE€CKOE BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIBTYpbl, MOHUMAHUEM BIIUSHUSA
COIMAITLHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelbl, OCO3HaHWUEM TJ00aJbHOTO XapakTepa JKOJOTHYECKUX MpoOJIeM;
OpUEHTAaIMeld Ha TPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWN Ui perieHs 3a7ad B
o0JacTH OKpYXKarollel cpepl, IUIaHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOXKHBIX TIOCIIEACTBUN JJIsl OKPY>KAFOIICH CPEIIbI.

[leHHOCTH HAYYHOTO MO3HAHMUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKh U  OOIIECTBEHHOW TNPAKTUKH, IMOHUMaHUEM
MaTEMaTUYECKON HayKu Kak c@epbl YelIOBEYECKOW JIeATeTbHOCTH, JTaroB €€
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJCHHEM SI3BIKOM
MaTEeMaTUKH M MaTEMaTHYECKOM KyJIbTYpOW KakK CpPEJCTBOM IIO3HAHMS MUDA,;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYIO M HCCIEIOBATEILCKYI0 NEATeIbHOCTD
WHIUBUIyaJIbHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeIMeTHbIE pe3yJbTaThl OCBOSHHUS IMPOrPaMMbl Yy4eOHOTO IpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCAITbHBIMU
NO3HABGAMENbHBIMU  OClCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMEUAMU.

1)  Vuueepcanvmuvie  noznaseamenvuvle  Oelicmsus,  0becneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yUaowuxcs (0ceoeHue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  Mupa;  npumeHenue  J102UHeCKUXx,
uccnedosamelbCKux onepayuil, ymenutl pabomams ¢ uHgpopmayueti).

bazoBrie ornueckne nenHCTBUS:

e BBIBISAITH U XapaKTePH30BaTh CYIICCTBEHHBIC MPU3HAKU MATEMaTHICCKUX
OOBEKTOB, TOHSITHH, OTHOIICHHM MEXIYy MOHATHUSMU;, (OPMYIUPOBATH
OTIpENCIICHUs]  TOHSATHH;  yCTAHABIMBAaTh CYIIECTBEHHBIH  IMPU3HAK
KJaccu(UKaIuy, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;



BOCIIpUHUMAaTh, (QOpMYyIHpoBaTh M  NpeoOpa3oBBIBATH  CYKICHUS:
YTBEpAMUTENbHbIE M OTpULATENbHBIC, €IMHUYHBbIC, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBILAITH ~ MAaT€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, JaHHBIX, HAOJIONECHUSIX W YTBEPKACHUSIX;
npeajiaraTb  KpUTEpUHA  JUIL  BBIABICHUSA ~ 3aKOHOMEPHOCTEW U
IIPOTUBOPEUHNIL;

JleJlaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTHMKH, JNEIYKTHUBHBIX W
WHIYKTUBHBIX YMO3AKIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTUU;
ITPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTeNbCTBA MAaTeMaTUYECKUX
YTBEPKAEHUHN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBAaTh ApryMEHTALUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKICHUS U BBIBOJIBI;

BbIOMpaTh CIOco0 perieHus y4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pEIICHUs, BBIOMpAaTh HauOoyiee MOAXOMAIMH € Y4ETOM
CaMOCTOSITEJILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBrle HcciieoBaTeIbCKUE ACUCTBUS:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIENOBATEIbCKANA MHCTPYMEHT IO3HAHUS;
(bopMyIMpoBaTh BOMPOCHL, (PUKCHPYIOUIME MPOTUBOPEUHUE, MPOOJIEMY,
yCTaHaBIMBaTh  MCKOMO€ M  JlaHHOe, (OpMUpPOBaTh  T'HIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IIPOBOAUTH CaMOCTOSTEIILHO CIUTIaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEZIOBAHUE 110 YCTAHOBJIEHMIO OCOOEHHOCTEH MaTeMaTH4ecKoro
OOBbEKTa, SBJICHUS, TMPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXAY
00BEKTaMHU, SIBIICHUSIMU, TIPOIIECCAMU;

CaMOCTOSITEILHO (POpMYSIMpPOBaTh 00OOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJICHUS, UCCIIEAOBAHUSA, OILICHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTAaTOB, BHIBOJOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOLIECCA, a TAKKE BbIABUIATh
MPEATONOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Paborta ¢ undopmanmei:

BBISIBIIATH J1eULUTH UH(POPMAINH, JTAHHBIX, HEOOXOAMUMBIX JJIsI OTBETa
Ha BOIIPOC U JJIS PELICHMS 3a/1a4U;

BbIOMpaTh  MHGOpPMAIMIO U3  UCTOYHHKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OPMALIMIO
pa3IMYHBIX BUIOB U (HOPM IPEICTABICHNUS;

CTPYKTYpPHUpPOBaTh MH(MOpPMAIUIO, IPEACTABIATh €€ B pa3InuHbIX (popmax,
WJUTIOCTPUPOBATh TpaduyecKy;



2)

OLICHUBATh HaAEKHOCTh uHdopmaru o CaMOCTOSITEIbHO
c(hOpMYIHPOBAHHBIM KPUTEPUSIM.
Yuusepcanouvie  Kommynukamuenwvlie Oeiicmeus, obecneyugaiom

CPOPMUPOBAHHOCMb COYUATILHBIX HABBIKOG 00YVUAIOUWUXCSL.
OoOuenue:

BOCIIpUHUMATh U (OPMYIUPOBATH CYXKJAECHHUS B COOTBETCTBUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO
XOZy PELIeHUs 3a]a4l, KOMMEHTHUPOBATH IMOTYYEHHBIN pe3yibTaT;

B X0J1e 00CYXJAeHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
npoOJIeMBbl, pelaeMoil 3a7auu, BEICKa3bIBaTh UICH, HALIEJICHHBIC Ha MTOUCK
PELICHHSI; COIOCTABJIATh CBOM CYXKACHUS C CYXKICHUSAIMH JpPYruX
YYaCTHUKOB JHMAJIOra, OOHAPYKUBATh PazIU4YUe U CXOACTBO MO3MUIUH; B
KOppEeKTHOM popme HhopMyarpoBaTh pa3HOTIIACHs, CBOM BO3PAKEHUS;
MPEACTABIATh  PE3YyJibTaThbl  pEUIEHUsS  3aJaud,  OKCIEPHUMEHTA,
UCCIICZIOBAHUSA,  MPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  (dopmar
BBICTYIUICHHUS C YIETOM 3a]a4 NMPE3ECHTAIIMA U OCOOCHHOCTEN ayIUTOPHUH.

CoTpyaHHUYECTBO:

3)

NOHMMAaTh W HCMHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH
WHUBUTyaTbHON PaOOTHI IPU PEIICHUU YU€OHBIX 3a/1a4; MPUHUMATD 11EJTh
COBMECTHOW JIEATEIHHOCTH, IUIAHMPOBATh OPTraHU3AIHUI0 COBMECTHOMN
paboThI, pactipesielisiTh BUIIbI pabOT, TI0rOBapUBATHCs, 0OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 0000I1aTh MHCHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPyNNOBBIX (hopMax paboThl (00CYkAEHHUS, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W WHBIC); BBIOJHITH CBOK 4YacTh pabOThI U
KOOPJIWHUPOBATh CBOM JIEHCTBUA C JAPYTMMH YJCHAMU KOMAaH/IbI,
OILICHMBATh KAaueCTBO CBOETO BKJIAJa B OOIMIMIA MPOAYKT MO KPHUTECPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

Vuueepcanouvie  pezynamuenvie  Oeticmesus, obecneuusarom

qbopmupoeaHue CMbBICII0BbLX YCMAROBOK U HCUZHEHHBIX HABBIKOB JTUYHOCMU.
CaMoopraH Hn3anus.

COCTAaBJIATH IJIaH, AJITOPHUTM PCHICHUA 3a1a4M, BI)I6I/IpaTI) croco0 pemicHuA C

Y4ETOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BapUaHThI PELLICHUH C Y4ETOM HOBOM MH(OpMAIIIH.
CaMOKOHTpOJIB:

BIaACTh HAaBBIKaMHU MO3HAaBAaTEILHOU pe(bJIeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBbIX ﬂCﬁCTBHﬁ U MBICJIMTCIIBHBIX ITPOLCCCOB, UX PE3YJIbTATOB,
BIaACTh criocooamMu CaMOITPOBCPKH, CaAMOKOHTPOJIA  IIpomecca H
pe3yibTara PCIICHUA MaTEeMaTHYECKOM 3aJa4u,



e TMPEIBUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HMKHYTh IIPH pEUICHUHU
3a/layd, BHOCHUTb KOPPEKTUBBI B JEATEIHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAUICHHBIX OIMKNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa IeId M YCJIOBUSIM, OOBSICHITH
MPUYUHBI JTOCTHXKEHUSI WM HEJIOCTHKECHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIMIMUOKY, 1aBaTh OIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayaiaa MaTeMaTHYEeCKOTO aHalIn3ay
Ha YpPOBHE CpEAHEro o0Iero oOpa3oBaHUs JTOJKHO OOECTeyuBaTh JOCTHIKEHHE
CJIEAYIOLUX MTPEAMETHBIX 00pa30BaTENbHBIX PE3YJIbTATOB:

10 KVIACC

Yucaa 4 BBIYUCICHUSA

OnepupoBaTh TMOHATUSMH: PAUUMOHAIBHOE U JIEWCTBUTEILHOE YMCIIO,
OOBIKHOBEHHAS U JECATUYIHAS JPOOH, TIPOICHTHI.

Boimonuare  apudmeTrndeckue — onepalMd ¢ pallMOHAIBHBIMU |
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BrinonaHsaTe npuOIM>KEHHBIE BHIYUCIICHUS, UCTIONB3YS NIpaBUiia OKPYIJICHUS,
JIeTIaTh MPUKUAKY U OLECHKY PEe3yJIbTaTa BHIYHCICHUM.

OnepupoBaTh NMOHATHUSMU: CTENEHb C LENBIM IOKA3aTeNeM; CTaHIapTHas
dopMa 3amucu JEHCTBUTENHLHOTO 4YHCIA, KOPEHb HATypallbHOM CTEIEHHU;
UCIIO0JIH30BaTh MOAXOAILYI0 (OPMY 3aMMKUCH JEHCTBUTEIBHBIX YUCEN JJIsI PEIISHUS
MPAKTUYECKHUX 3a/1a4 U MIPEJCTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIA;
UCIIOJIb30BaTh 3aMKCh MPOU3BOJILHOIO YIJIa Yepe3 0OpaTHBIE TPUTOHOMETPUUECKHE
(GyHKIHIH.

YpaBHeHus] 1 HEPaBEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LEJIOE,
panroHaIbHOE, UPPALMOHAIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUIECKOE
YpaBHEHUE;

BrinonHsaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKCHUN U pellaTh
TPUTOHOMETPUUYECKUE YPABHEHMUS.

BoimonHaTh npeoOpa3oBaHUs LETBIX, PAMOHAIBHBIX M HPPAIMOHABHBIX
BBIDQKECHW W  peliaTb  OCHOBHBIE THUIBI  LEJBIX, pPAalWMOHAIBHBIX U
VPPalMOHAIIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHATh YypaBHEHHS U HEPABEHCTBA JIJI PEUICHUS] MATEMATUYECKUX 3a]1a4
U 33]71a4 U3 PA3IMYHBIX 00J1aCTel HAYKU U PEaTbHOM JKU3HHU.



MopnenupoBarh peajibHblE CHUTyallud Ha S3bIKE alreOpbl, COCTaBIATH
BBIPQKCHUS, YPAaBHEHHUs, HEPAaBEHCTBA [0 YCIOBHUIO 33Jayd, HCCIEN0BATh
MOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DOyHKIMU U TPAPUKHA

OnepupoBaTh MOHATUSAMH: (YHKIUS, CIOCOOBI 3aaHusl (QYHKUHMH, 00JIaCTh
OTIpE/ICNICHUs] M MHOXKECTBO 3HaueHWW (yHKuu, rpadux (yHKIUHA, B3aUMHO
oOpaTHbIe (QYHKIIUH.

OnepupoBaTh TOHATUSAMU: YETHOCTb M HEUYETHOCTh (QYHKIMH, HYJIU
(YHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIUN ISl peIeHUs] yPaBHEHUI.

Crtpouth u uuTaTh rpaduku TUHEHHOW (DYHKIIMH, KBaJIpaTUIHOW (YHKIUH,
CTETIEHHOM (PYHKIIMH C IEJIbIM TOKa3aTeJIeM.

Ucnonb3oBath Tpaduku (QyHKUMI 51 HMCCIAEAOBAHHMS MPOLIECCOB U
3aBUCHMOCTEN MpU PEIICHUU 3a7a4d U3 APYrUX y4eOHBIX MPEIMETOB U pealbHOM
KU3HU; BhIpaXaTh (OPMYyJIaMH 3aBUCUMOCTH MEXy BETUYMHAMMU.

Havaja MaTeMaTH4ecKOro aHajaim3a

OnepupoBaTh MOHATUSAMHU: TOCIEIOBATEILHOCTh, apudmMernueckas U
re€OMETPUYECKAs ITPOrPECCHH.

OnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAarOI[asi TI'€OMETPUYECKAs
nporpeccusi, cymma 0€CKOHEUHO yOBIBAOIIEH T€OMETPUYECKON MPOrPECCU.

3ajaBaTh MOCIEA0BATEILHOCTH PA3JIMUHBIMU CITOCOOAMH.

Hcrnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEW U MPOTPECCUM JJI PELLICHUS
peanbHBIX 337a4 IPUKIATHOTO XapaKTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOXKECTBO, ONIEPALIMH HAJl MHOXECTBAMU.

Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT Jjsi  ONHMCAHMS
peasbHBIX MPOLECCOB U SIBJICHHUM, MPH pEIIeHWH 3aJad W3 JAPYrUX YueOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSIMH: OlpeleNIeHne,  TEeOopeMa,  CIIEICTBHE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yuciaa v BIYUCIEHUSA

OnepupoBaTh MOHATUSMH: HATYpPAJIbHOE, I€J0€ YHUCIO; HCIOIb30BaTh
IPU3HAKH JIETIMMOCTH LIEJIBIX YHCEN, PA3JI0KEHUE YMCIIA HA MPOCThIE MHOXKHUTEIH
IUI peLeHus 3aad.

OnepupoBaTh MOHATUEM: CTENEHB C PALIMOHAIBHBIM OKA3aTEJIEM.

OnepupoBaTh MOHATHAMU: JOrapudm uucia, JECATUYHBIE U HaATypaibHbIC
aorapu@msi.



YpaBHeHus1 1 HEPaBEHCTBA

[IpumeHATh CBOWCTBA CTENEHM s NpeoOpa3oBaHUsl  BBIPAKEHUM;
ONEPHUPOBATH TOHATUSAMM: IOKA3aTEJbHOE YPAaBHEHUE W HEPABEHCTBO; PpEIIATh
OCHOBHBIE TUIIBI [I0KA3aTEJILHBIX YPABHEHUN U HEPaBEHCTB.

Beimonuath npeoOpa3oBaHMsl  BBIPAKEHUH, COAEpXKAIIUX Jorapudmsr;
OIepUpOBaTh MOHATUSAMU: JIorapu(PMUUECKOE ypaBHEHUE U HEPABEHCTBO; PEILIaTh
OCHOBHBIE THIIBI JIOTapU(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts peneHns npoCcTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUAMH: CHCTEMA JIMHEWHBIX YPAaBHEHHH U €€ pELICHUE;
UCIIOJIb30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS MPAKTUYECKUX 3a1ad4.

Haxomuth pemeHnss npoCTENIINX CUCTEM M COBOKYITHOCTEN pallMOHaJIbHBIX
YPAaBHEHUU 1 HEPABEHCTB.

MognenupoBarh peanbHblE CHUTyallUM Ha $3bIKE aiureOpbl, COCTaBJIAThH
BBIDAKCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCJIOBHMIO 3a7a4H,
UCCIIEZI0BATH TOCTPOECHHBIE MOJIENIN C MCIIOJIb30BAaHUEM alllapara ajareopsl.

DyHKUUH U TPaPUKU

OnepupoBaTh MOHATUSAMU: TEpUoAMYEcKas  (QYHKIUS, TMPOMEKYTKH
MOHOTOHHOCTH (YHKIMHM, TOYKH OKCTpeMyMma (QYHKIUH, HauOoibliee U
HauMeEHblllee 3HayeHus (YHKUMM Ha TMPOMEXKYTKE;, HCIOIb30BaTh HUX I
UcclieIoBaHus (PyHKUINH, 3aJJaHHON TpaprKOM.

OnepupoBaTh MOHATUAMM: TpadUKU TMOKA3aTENbHOW, JOrapupMHUECKOU H
TPUTOHOMETPUYECKUX (PYHKIIMIA; N300pakaTh UX HAa KOOPAMHATHOM IJIOCKOCTU U
UCIIOJIB30BAaTh I PELICHUs] YPABHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW MJIOCKOCTU IpaUKH JUHEHUHBIX YpaBHEHUI
Y WCIIOJIBb30BAaTh UX IS PELICHUS CUCTEMBI JINHEMHBIX YPaBHEHUM.

Ucnonw3oBate rpaduku  (QyHKIMM IS UCCIACAOBAaHUS TMPOILIECCOB U
3aBUCUMOCTEN U3 JPYTUX YYEOHBIX JTUCIUILINH.

Hayana maTreMaTH4eCKOIro aHAJIU3a

OmnepupoBaTh MOHIATUSIMU: HENpPEpbIBHAS (DYHKLMS; TPOU3BOAHAS (DYHKIUY;
MCIOJIb30BaTh T€OMETPUUECKUIN U (PU3HUECKUN CMBICI TPOU3BOAHON JIJIsl PELICHHUS
3a1ay.

Haxonuth npou3BOIHBIE 3JIEMEHTAPHBIX (HYHKIUH, BEIYUCIATH MPOU3BOIHBIC
CYMMBI, IPOU3BEICHHUSA, YACTHOTO (YHKIIHIA.

Hcnonbs30BaTh TPOU3BOAHYIO JIJISI UCCIIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI, TPUMEHSTh PE3YJAbTAThl UCCIECAOBAHUS K IIOCTPOCHUIO IPadUKOB.

Hcronp30BaTh IMPOU3BOAHYIO JI HAXOXKACHUS HAWIYYLIETO pELICHUs B
NPUKIIAJHBIX, B TOM YHCIIE COLMAIbHO-)KOHOMHUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATHUSIMHU: MepBOOOpa3Has W  HHTErpajl; TOHUMATh
reOMETPUYECKUN U (PU3NUECKUN CMBICI MHTETpaa.



Haxonuth mepBoOOpa3HbIe AJIEMEHTAPHBIX (PYHKIINH; BBIUUCISATH MHTETPAI
no popmyne HeroTona—Jleitouuria.

Pemate mpukiagHbie 3a4add, B TOM YHCIE COIMAIBLHO-DKOHOMUYECKOTO U
bu3nUecKoro xapakrepa, CpecTBaM1U MaTeMaTUYECKOr 0 aHaJIu3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3iesioB H TeM (uudposbie)
n/n NPOrpamMmsl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTesIbHbIE
padoThI padoThI pecypent
MHoxecTBa palluOHaJIbHBIX U
1 JNIEACTBUTEINBHBIX YKcell. PalinonaapHbIe 14 1
YPaBHEHUS U HEPaBEHCTBA
9 @Oynkuuu 1 rpapuku. CTeneHsb ¢ 1elNbIM 5
MoKa3aTesieM
3 ApupMeTHuecKkrii KOpeHb N—0il CTEIeHHU. 18 1
HppauroHanbHble ypaBHEHUS U HEPaBEHCTBA
dopmybl
4 TPUTOHOMETPUH. T pUroHOMETpHYECKHU e 22 1
ypaBHEHUS
) ITocienoBaTenbHOCTH U IPOTPECCUH )
6 IToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aLUs 3 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
No HaunMeHoBaHue pa3iei0B U TeM (uudposbie)
n/n NpOrpamMMbl Bcero Konrpoaeuuie | - Hpaxtiieckue o0pa3oBaTeJibHbIe
padoThI padoThI pecypesI
CrerneHb ¢ pallMOHAIBLHBIM TTOKA3aTENIEM.
1 [TokazatenpHas ¢ynkius. [lokazaTenbHbie 12 1
ypaBHEHHS 1 HEpaBEHCTBA
Jlorapupmuyeckast GyHKIIHSL.
2 Jlorapupmuyeckue ypaBHEHUs U 12
HEpaBEHCTBA
Tpuronomerpuueckue GyHKIIUU U UX
3 rpaduku. TpuroHoMerpuyecKkue 9 1
HEpaBEHCTBA
4 [IpousBonnas. IIpuMeHeHn e MpoOU3BOAHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHUH 12 1
7 HartypanbsHble U 1enple yrciia 6
8 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 102 6 0







HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

ileKTPOHHBbIE LM} POBbIE 00pa3oBaTe/IbHbIE
pecypchbl

MHOX€eCTBO, OIepalnu Haj
MHOKeCTBaMu. J[narpaMmer
Olinepa—BenHa

https://www.yaklass.ru/p/matematika-pro/2-
uroven/mnozhestva-i-operatcii-nad-nimi-
7181225/diagramma-eilera-venna-znaki-i-7210565/re-
85cad608-8ada-408f-8e95-e40cc6e05e05

PanmonanbHbie yncna.
OOBIKHOBEHHBIC 1
NeCSITUYHbIE 1POOH,
MPOLIEHTHI, 0ECKOHEUHBIE
MEPUOTUIECKUE TPOOH

bubmuoreka LIOK https://m.edsoo.ru

Apudmernueckue
oTepaIuu ¢
palroHATBHBIMU YACTIAMH,
npeoOdpa3oBaHUs YUCITOBBIX
BBIPAKEHU N

[Ipumenenue npobeit u
IIPOLIEHTOB JJIsl peIlIeHus
MIPUKJIAJHBIX 3a/1a4 U3
pa3Iu4HBIX OTpaciei
3HAHUH U peabHON KU3HU

[Ipumenenue apodeit u
IIPOLIEHTOB ISl pELIECHUS
MPUKJIAHBIX 3a/1a4 U3
pa3IUM4HBIX OTpaciei

https://urok.1lc.ru/ http://www.fipi.ru/



https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://www.yaklass.ru/p/matematika-pro/2-uroven/mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-e40cc6e05e05
https://m.edsoo.ru/
https://urok.1c.ru/
http://www.fipi.ru/

3HAHUH U peabHON KU3HU

JleficTBUTEIbHEIE YHUCIA.
Pannonaneabie 1
HppalMoHaJIbHbIE YUCTa

https://resh.edu.ru/subject/lesson/4730/conspect/149072/

Apudpmernueckue
OTepaIiy ¢
,Z[ef/'ICTBI/ITCJ'IbHLIMI/I quCllaMH

[TpubmmxEnHbIC
BBIUMCIICHUS, TIPaBUIIa
OKpYTJICHHUS, TPUKHUIKA U
OLIEHKa pe3yJbTaTa
BBIYMCIIEHUM

https://www.yaklass.ru/p/matematika/s-

klass/naturalnye-chisla-13442/okruglenie-chisel-

prikidka-i-otcenka-rezultatov-vychislenii-13527/re-

62906334-97b0-4e95-p01d-3028a0153b70

ToxnecrBa u
TOXKJIECTBCHHBIC
npeoOpa3oBaHUs

10

YpaBHEHME, KOPEHD
YpaBHEHHUS

11

Hepasenctso, penienue
HEPABEHCTBA

12

MeTtopn HUHTCPBAJIOB

13

Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPAaBHEHHUM
Y HEPABEHCTB

14

KonTponpHas padbora 1o
teme "MHoOXecTBa
paloHaTBHBIX U
NeCTBUTEIHHBIX YUCEL.
PanmonanbsHble ypaBHEHUS



https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/okruglenie-chisel-prikidka-i-otcenka-rezultatov-vychislenii-13527/re-62906334-97b0-4e95-b01d-3028a0153b70
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/okruglenie-chisel-prikidka-i-otcenka-rezultatov-vychislenii-13527/re-62906334-97b0-4e95-b01d-3028a0153b70
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/okruglenie-chisel-prikidka-i-otcenka-rezultatov-vychislenii-13527/re-62906334-97b0-4e95-b01d-3028a0153b70
https://www.yaklass.ru/p/matematika/5-klass/naturalnye-chisla-13442/okruglenie-chisel-prikidka-i-otcenka-rezultatov-vychislenii-13527/re-62906334-97b0-4e95-b01d-3028a0153b70

1 HEpaBeHCTB"

15

OyHKIMS, CITOCOOBI 3aTaHHS
¢byunkuuu. Bzaumuo
oOpaTHbIe QyHKUINN

https://www.yaklass.ru/p/algebra/10-klass/chto-my-
znaem-o-chislovykh-funktciiakh-9133/obratimaia-i-
obratnaia-funktcii-9159/re-ae3152e8-751f-41cf-b825-
1430d148fb9

16

I'paduk pynkuuu. O6nacTb
OIPEEIEHNS] U MHOXKECTBO
3HaueHui Gpyakumnu. Hymm
¢byukuuu. [TpomexyTku
3HAKOMOCTOSIHCTBA

https://resh.edu.ru/subject/lesson/5175/conspect/

17

YETHbIE 1 HEUETHDIE
GbyHKIUN

https://www.yaklass.ru/p/algebra/9-klass/chislovye-
funktcii-svoistva-chislovykh-funktcii-9132/chetnye-i-
nechetnye-funktcii-opredelenie-chetnosti-i-nechetnosti-
9105/re-ab47e98a-6e05-4850-81ea-744fa03b9915

18

CreleHb ¢ LeNbIM
nokasareneM. CTanaapTHas
¢dopma 3anucu
JIEMCTBUTEILHOI O YHCIa

https://resh.edu.ru/subject/lesson/2576/start/

19

Hcnonn3oBanue
nonxojsmen hopmbl
3aIMCH ICH CTBUTEIbHBIX
YUCEeN I PEIICHUs
MPAKTUYECKUX 3a7a4 1
MPEACTABICHUS JaHHBIX

20

Crenennasi yHKIHS C
HATypaJIbHBIM H [ETbIM
nokaszareneM. E€ cBoiicTa
u rpadux

https://resh.edu.ru/subject/lesson/5540/conspect/

21

ApudmeTnueckuit KOpeHb

https://resh.edu.ru/subject/lesson/5498/conspect/



https://www.yaklass.ru/p/algebra/10-klass/chto-my-znaem-o-chislovykh-funktciiakh-9133/obratimaia-i-obratnaia-funktcii-9159/re-ae3152e8-751f-41cf-b825-1430d14f8fb9
https://www.yaklass.ru/p/algebra/10-klass/chto-my-znaem-o-chislovykh-funktciiakh-9133/obratimaia-i-obratnaia-funktcii-9159/re-ae3152e8-751f-41cf-b825-1430d14f8fb9
https://www.yaklass.ru/p/algebra/10-klass/chto-my-znaem-o-chislovykh-funktciiakh-9133/obratimaia-i-obratnaia-funktcii-9159/re-ae3152e8-751f-41cf-b825-1430d14f8fb9
https://www.yaklass.ru/p/algebra/10-klass/chto-my-znaem-o-chislovykh-funktciiakh-9133/obratimaia-i-obratnaia-funktcii-9159/re-ae3152e8-751f-41cf-b825-1430d14f8fb9
https://resh.edu.ru/subject/lesson/5175/conspect/
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/chetnye-i-nechetnye-funktcii-opredelenie-chetnosti-i-nechetnosti-9105/re-ab47e98a-6e05-4850-81ea-744fa03b9915
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/chetnye-i-nechetnye-funktcii-opredelenie-chetnosti-i-nechetnosti-9105/re-ab47e98a-6e05-4850-81ea-744fa03b9915
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/chetnye-i-nechetnye-funktcii-opredelenie-chetnosti-i-nechetnosti-9105/re-ab47e98a-6e05-4850-81ea-744fa03b9915
https://www.yaklass.ru/p/algebra/9-klass/chislovye-funktcii-svoistva-chislovykh-funktcii-9132/chetnye-i-nechetnye-funktcii-opredelenie-chetnosti-i-nechetnosti-9105/re-ab47e98a-6e05-4850-81ea-744fa03b9915
https://resh.edu.ru/subject/lesson/2576/start/
https://resh.edu.ru/subject/lesson/5540/conspect/
https://resh.edu.ru/subject/lesson/5498/conspect/

HATypaJdbHON CTEIEHU

22

ApudMeTHnuecKuii KOpeHb
HATypajdbHON CTEIEHU

23

CaoiicTBa
apu(MeTn4ecKoro KOpHs
HAaTypaJlbHON CTEIIECHU

24

CaoiicTBa
apuPpMETHIECKOT0 KOPHS
HATYpaJbHOW CTEIICHH

25

CaoiicTBa
apu(PpMETHIECKOTO KOPHS
HATypajJabHON CTEIEHU

26

HeicTBus ¢
apu(pMeTHIECKUMH
KOPHSIMU N—OW CTENEHU

https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

ratcionalnym-pokazatelem-korni-stepennye-funktcii-

11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-

chisla-9101/re-851{686a-f9b6-4187-8608-28230d066fc3

27

JlercTBUS C
apupMeTHIECKUMH
KOPHSIMU N—OH CTEEeHU

28

JleicTBHS C
apudMeTnuecKuMu
KOpPHSIMU N—OW CTENEHU

29

JlercTBUSA C
apu(pMETHIECKUMHU
KOPHSIMU N—OM CTEreHn

30

HeicTBus ¢
apu(pMeTHIECKUMH
KOpPHSIMU N—OW CTENEHU



https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101/re-851f686a-f9b6-4f87-86b8-28230d066fc3
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101/re-851f686a-f9b6-4f87-86b8-28230d066fc3
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101/re-851f686a-f9b6-4f87-86b8-28230d066fc3
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-kornia-n-i-stepeni-iz-deistvitelnogo-chisla-9101/re-851f686a-f9b6-4f87-86b8-28230d066fc3

Pemrenne HppagruoOHaJIbHBIX

31 . https://resh.edu.ru/subject/lesson/5569/conspect/
YpaBHCHUHU U HCPABCHCTB
32 Pemenne nppannoHanbHbIX
YPaBHEHHI 1 HEPABEHCTB
33 Pemenune nppannoHanbHBIX
YPaBHEHHI U HEPABEHCTB
34 Pemenne HUppalMOHAJIbHBIX
ypaBHEHHI U HEPaBEHCTB
35 Pemenune nppannoHanbHbIX
YPaBHEHHI U HEPABEHCTB
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-
36 CaoiicTBa 1 rpaduK KOpHS ratcionalnym-pokazatelem-korni-stepennye-funktcii-
N-oii CTereHu 11016/funktciia-kornia-n-i-stepeni-11554/re-b320b728-
f779-4868-932b-7008af86588¢
37 CaoiicTBa 1 rpaduk KOpHs
N-0i1 CTeNeHn
KonTtponbsHas pabota no
teme "ApudmeTndeckuit
38 KOPEHb N—0 CTEIEHHN.
HppannoHanbHbIe
ypaBHEHHS U HEpaBeHCTBA"
39 CHITyC, KOCHHYC U TAHIeHC https://resh.edu.ru/subject/lesson/4735/main/
YHCIIOBOT'O apryMeHTa
40 CuHyC, KOCUHYC U TaHT'€HC
YHCIIOBOI'O apryMeHTa
ApKCHHYC, aDKKOCUHYC U https://www.yaklass.ru/p/algebra/11-klass/grafiki-
41 ApPKTAaHI€HC YK CIIOBOI O trigonometricheski-funktcii-7226004/funktcii-y-arcsin-

aprymeHTa

a-y-arccos-a-y-arctg-a-y-arcctg-a-10881



https://resh.edu.ru/subject/lesson/5569/conspect/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554/re-b320b728-f779-4868-932b-7008af86588c
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554/re-b320b728-f779-4868-932b-7008af86588c
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554/re-b320b728-f779-4868-932b-7008af86588c
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/funktciia-kornia-n-i-stepeni-11554/re-b320b728-f779-4868-932b-7008af86588c
https://resh.edu.ru/subject/lesson/4735/main/
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/funktcii-y-arcsin-a-y-arccos-a-y-arctg-a-y-arcctg-a-10881
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/funktcii-y-arcsin-a-y-arccos-a-y-arctg-a-y-arcctg-a-10881
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004/funktcii-y-arcsin-a-y-arccos-a-y-arctg-a-y-arcctg-a-10881

42

ApKCHHYC, apKKOCHHYC U
apKTaHI'€HC YU CIOBOr0
aprymeHTa

43

Tpuronomerpuyeckas
OKPYXHOCTb, OIpe/ieJIeHuE
TPUTOHOMETPUYECKUX
(GYHKIMI YU CIOBOTO
apryMeHTa

https://www.yaklass.ru/p/algebra/10-klass/sinus-i-
kosinus-tangens-i-kotangens-svoistva-i-grafiki-
trigonometricheski_-10781/chislovoi-argument-
trigonometricheskikh-funktcii-10782/re-90ce54f0-d7df-
47e5-bech-006ab01487e9

44

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIPEEIICHUE
TPUTOHOMETPUYECKUX
(GYHKUIMI YU CIOBOTO
aprymeHTa

45

OCHOBHEIE
TPUTOHOMETPUIECKUE

(hopMyIbI

https://resh.edu.ru/subject/lesson/4734/conspect/199304/

46

OCHOBHEIE
TPUTOHOMETPUUYECKHUE

(bopmyb

47

OCHOBHEIE
TPUTOHOMETPUUYECKHUE

hopMyIIBI

48

OcCHOBHEIE
TPUTOHOMETPUUYECKHUE

(dopmyIibL

49

[IpeobpazoBanue
TPUTOHOMETPUIECKHIX
BBIpAKEHUI

https://resh.edu.ru/subject/lesson/4324/conspect/



https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-90ce54f0-d7df-47e5-becb-006ab01487e9
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-90ce54f0-d7df-47e5-becb-006ab01487e9
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-90ce54f0-d7df-47e5-becb-006ab01487e9
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-90ce54f0-d7df-47e5-becb-006ab01487e9
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-tangens-i-kotangens-svoistva-i-grafiki-trigonometricheski_-10781/chislovoi-argument-trigonometricheskikh-funktcii-10782/re-90ce54f0-d7df-47e5-becb-006ab01487e9
https://resh.edu.ru/subject/lesson/4734/conspect/199304/
https://resh.edu.ru/subject/lesson/4324/conspect/

50

[IpeobpazoBanue
TPUTOHOM ETPUYECKUX
BBIpAKEHUI

51

[IpeobpazoBanue
TPUTOHOMETPUYECKHUX
BBIpaXEHUU

52

IIpeobpazoBanue
TPUT'OHOMETPUYECKUX
BBIPAKECHUI

53

[IpeoGpazoBanue
TPUTOHOMETPUUYECKIX
BBIpXKEHU I

54

Pemenne
TPUTOHOMETPHUYECKUX
YpaBHEHHI

95

Pewenne
TPUTOHOMETPUYECKUX
ypaBHEHUM

https://resh.edu.ru/subject/lesson/6320/conspect/

56

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHHI

57

Pemenune
TPUTOHOMETPUUECKUX
ypaBHEHUM

58

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHHI

59

Pemienune



https://resh.edu.ru/subject/lesson/6320/conspect/

TPUTOHOMETPHUYECKUX
ypaBHEHUM

60

Kontponbhas pabota no
Teme "Dopmyibl
TPUTOHOMETPHUH.
Tpuronomerpuueckue
ypaBHeHHs"

61

IlocaemoBarenpHOCTH,
CIIOCOOKI 3aJaHUs
IMOCJICI0BATECIILHOCTEH.
MoHOTOHHBIE
IIOCJIEIOBATEIEHOCTH

https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-

primenenie-proizvodnoi-dlia-issledovaniia-funktcii-

9147/chislovye-posledovatelnosti-i-ikh-svoistva-

9140/re-a3c3ecb3-a9ab-4b53-9719-da40e28hde71

62

Apudmernueckas u
reoMeTpuYecKas
MIPOrPECCUH.
Hcnonp3oBaHue nmporpeccuu
JUTSL PEIICHUS PeaTbHBIX
3a]1a4 IPUKIaTHOT O
XapakTepa

https://www.yaklass.ru/p/osnovnoj-gosudarstvennyj-

ekzamen-9-klass/oge-matematika/oge-trenazher-

6321098/zadachi-na-arifmeticheskuiu-i-

geometricheskuiu-progressii-zadanie-14-6467737/re-

a3ch31be-a54b-4c06-b4ad-6dc974a25313

63

beckoneuno yObIBaromas
reoMeTpuYecKas
nporpeccus. Cymma
OECKOHEUHO yOBbIBAOIICH
reOMETPUYIECKON
porpeccuu

64

DopMyna CIOKHBIX
MPOLIEHTOB

65

dopmyJia CI0KHBIX
IPOICHTOB

https://resh.edu.ru/subject/lesson/5223/conspect/



https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/chislovye-posledovatelnosti-i-ikh-svoistva-9140/re-a3c3ecb3-a9ab-4b53-9719-da40e28bde71
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/chislovye-posledovatelnosti-i-ikh-svoistva-9140/re-a3c3ecb3-a9ab-4b53-9719-da40e28bde71
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/chislovye-posledovatelnosti-i-ikh-svoistva-9140/re-a3c3ecb3-a9ab-4b53-9719-da40e28bde71
https://www.yaklass.ru/p/algebra/11-klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-funktcii-9147/chislovye-posledovatelnosti-i-ikh-svoistva-9140/re-a3c3ecb3-a9ab-4b53-9719-da40e28bde71
https://www.yaklass.ru/p/osnovnoj-gosudarstvennyj-ekzamen-9-klass/oge-matematika/oge-trenazher-6321098/zadachi-na-arifmeticheskuiu-i-geometricheskuiu-progressii-zadanie-14-6467737/re-a3c531be-a54b-4c06-b4ad-6dc974a25313
https://www.yaklass.ru/p/osnovnoj-gosudarstvennyj-ekzamen-9-klass/oge-matematika/oge-trenazher-6321098/zadachi-na-arifmeticheskuiu-i-geometricheskuiu-progressii-zadanie-14-6467737/re-a3c531be-a54b-4c06-b4ad-6dc974a25313
https://www.yaklass.ru/p/osnovnoj-gosudarstvennyj-ekzamen-9-klass/oge-matematika/oge-trenazher-6321098/zadachi-na-arifmeticheskuiu-i-geometricheskuiu-progressii-zadanie-14-6467737/re-a3c531be-a54b-4c06-b4ad-6dc974a25313
https://www.yaklass.ru/p/osnovnoj-gosudarstvennyj-ekzamen-9-klass/oge-matematika/oge-trenazher-6321098/zadachi-na-arifmeticheskuiu-i-geometricheskuiu-progressii-zadanie-14-6467737/re-a3c531be-a54b-4c06-b4ad-6dc974a25313
https://www.yaklass.ru/p/osnovnoj-gosudarstvennyj-ekzamen-9-klass/oge-matematika/oge-trenazher-6321098/zadachi-na-arifmeticheskuiu-i-geometricheskuiu-progressii-zadanie-14-6467737/re-a3c531be-a54b-4c06-b4ad-6dc974a25313
https://resh.edu.ru/subject/lesson/5223/conspect/

66

O0001IeHNE,
cucTeMaTHu3alys 3HaHUu! 3a
Kypc anreOpbl ¥ Haval
MaTEMaTHYECKOro aHaJin3a
10 knacca

67

HToroBast KOHTPOJIbHAS
pabota

68

O00011eHME,
CHCTEMAaTH3allus 3HAaHUH 3a
Kypc aireOpbl 1 Haval
MaTEeMaTHYECKOI0 aHaau3a
10 kmacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




11 KUIACC

Ne KoJsnyecrBo yacos Hara
JIeKTPOHHBIEe HU(pPOBbIE
n/ | Tema ypoka Bcer | Konrpoasn | Ilpakruueck | H3y4eH
oOpa3oBaresibHbIE PeCypPChl
n 0 ble padoThI ue padoThbl us
https://www.yaklass.ru/p/algebra/10-
klass/stepeni-s-ratcionalnym-pokazatelem-korni-
1 Crenens ¢ panMoHaJIbHbIM 1 stepennye-funktcii-11016/poniatie-stepeni-s-
1oKazaTeaemM ratcionalnym-pokazatelem-svoistva-stepenei-
11552/re-4a63840h9-1509-4d38-b32a-
8al74fc56e93
2 CBolicTBa cTeNeHU 1
[IpeoGpa3zoBaHue BhIpaKECHHI,
3 CoZIepXKaIlIMX PaIllMOHATLHBIE 1
CTCIICHU
[IpeoOpa3zoBaHuEe BEIPpAKCHHIH,
4 coJleprKallliX palroHaIbHbIC 1 https://resh.edu.ru/subject/lesson/7270/main/
CTCIICHU
[IpeoGpazoBaHue BoIpaKeHHI,
) coiepXKallluX paliOHAJIbHBIE 1
CTCIICHU
[Toka3zaTenbHbIC YpaBHEHUS U .
6 P 1 https://resh.edu.ru/subject/lesson/4155/conspect/
HEpaBEHCTBA
7 [Toka3aTenbHble ypaBHEHUS U 1
HEpaBEHCTBA
3 ITokazarenbHble YpaBHEHUS U 1
HEpaBEHCTBA
9 [Toxa3aTenbHbIE YpaBHEHUS U 1



https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552/re-4a6384b9-1509-4d38-b32a-8a174fc56e93
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552/re-4a6384b9-1509-4d38-b32a-8a174fc56e93
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552/re-4a6384b9-1509-4d38-b32a-8a174fc56e93
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552/re-4a6384b9-1509-4d38-b32a-8a174fc56e93
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552/re-4a6384b9-1509-4d38-b32a-8a174fc56e93
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/poniatie-stepeni-s-ratcionalnym-pokazatelem-svoistva-stepenei-11552/re-4a6384b9-1509-4d38-b32a-8a174fc56e93
https://resh.edu.ru/subject/lesson/7270/main/
https://resh.edu.ru/subject/lesson/4155/conspect/

HEepaBeHCTBA

[TokazarenbHble ypaBHEHUS U

10
HEpaBEHCTBA
11 HOIia:saTeanaﬂ (ymxus, o8 https://resh.edu.ru/subject/lesson/3841/conspect/
CBOMCTBa U rpauk
Kontponsnas paborta o reme
"CTeneHb ¢ palliOHaIbHBIM
12 nokasateneM. [lokazaTenbHas
¢byukuus. [TokazarensHbie
ypaBHEHHUs U HepaBeHCTBA"
13 Jlorapugm uncna https://resh.edu.ru/subject/lesson/5753/conspect/
14 JlecsTu4yHbIC ¥ HATYpaJbHBIC
sorapu (Mbl
15 [IpeobpazoBanue BbIpaX]eHUH,
CofiepKallnX JIoraprupMsl
16 Hpeobpasosaie Bripwicenit, https://resh.edu.ru/subject/lesson/4931/main/
COoZIepXKAIIUX JIOrapru(pMBbI
17 [IpeobpazoBanue BbIpaXeHUH,
COZIEpKAIIUX JIOTapru(pMBbI
18 [Ipeobpa3zoBaHue BbIpaXeHUH,
COZIEpKAIIUX JIOTaprU(PMBbI
19 Jlorapuuiticcicie ypasHetis https://resh.edu.ru/subject/lesson/4155/conspect/
Y HEPaBEHCTBA
20 Jlorapudmuyeckrue ypaBHCHUS
1 HepaBEHCTBA
21 Jlorapudmuyeckue ypaBHEHHUS
Y HEPaBEHCTBA
22 Jlorapudmudeckrue ypaBHEHHUS https://www.yaklass.ru/p/algebra/11-



https://resh.edu.ru/subject/lesson/3841/conspect/
https://resh.edu.ru/subject/lesson/5753/conspect/
https://resh.edu.ru/subject/lesson/4931/main/
https://resh.edu.ru/subject/lesson/4155/conspect/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/re-2dc8ae90-948b-44bf-bc9c-031ffc66f50a

1 HEepaBEHCTBA

klass/logarifmy-pokazatelnaia-i-
logarifmicheskaia-funktcii-9160/metody-
resheniia-logarifmicheskikh-neravenstv-9169/re-
2dcB8ae90-948b-44bf-bc9c-031ffc66f50a

23

Jlorapudmudeckast GyHKITHS,
e€ cBolicTBa U rpaduk

https://resh.edu.ru/subject/lesson/3834/conspect/

24

Jlorapudmuyeckas GyHKIHS,
e€ cBoiicTBa u rpauk

25

Tpuronomerpuyeckue
(GyHKIMH, UX CBOMCTBA U
rpauku

26

Tpuronomerpuueckue
(yHKIIMH, ©X CBOWCTBA U
rpauku

https://www.yaklass.ru/p/algebra/11-
klass/grafiki-trigonometricheski-funktcii-
7226004

27

Tpuronomerpruueckue
(GyHKIHH, X CBOMCTBA U
rpaduku

28

Tpuronomerpuveckue
(GYHKIMH, UX CBOHCTBA U
rpaduku

29

IIpumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB

30

ITpumepsnr
TPUTOHOMETPUUYECKUX
HEPABEHCTB

https://resh.edu.ru/subject/lesson/4738/main/200
424/

31

[Ipumepsr
TPUTOHOMETPUUYECKHUX
HEPABEHCTB



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/re-2dc8ae90-948b-44bf-bc9c-031ffc66f50a
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/re-2dc8ae90-948b-44bf-bc9c-031ffc66f50a
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/re-2dc8ae90-948b-44bf-bc9c-031ffc66f50a
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169/re-2dc8ae90-948b-44bf-bc9c-031ffc66f50a
https://resh.edu.ru/subject/lesson/3834/conspect/
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004
https://www.yaklass.ru/p/algebra/11-klass/grafiki-trigonometricheski-funktcii-7226004
https://resh.edu.ru/subject/lesson/4738/main/200424/
https://resh.edu.ru/subject/lesson/4738/main/200424/

32

[Ipumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB

33

KonTtponbsHas paborta o reme

"Jlorapupmuueckas GyHKIUS.

Jlorapupmuyeckue ypaBHEHHUS
"

HepaBeHcTBa. Tpuronomerpuue
cKHe (PyHKIMHU U UX

rpaduxu. TpUroHoMeTpudecku
€ HepaBeHCcTBa"

34

HenpepsiBHbIE QyHKIIMU

https://resh.edu.ru/subject/lesson/6112/conspect/

35

MeToa MHTEPBAIIOB JJIs
pelieHust HepaBeHCTB

36

Metoa MHTEpBAJIOB JJIs
peleHus HepaBeHCTB

https://resh.edu.ru/subject/lesson/1996/main/

37

[IponzBogHas pyHKUMU

38

[IponzBoaHas pyHKIUU

https://resh.edu.ru/subject/lesson/4923/conspect/

39

I'eomerpuueckunii u
(hU3HYECKHUIT CMBICIT
MTPOU3BOTHOU

https://resh.edu.ru/subject/lesson/4923/conspect/

40

I'eomerpuueckuii u
¢bu3nyeckuil cMbICII
MPOU3BOTHOU

41

ITpou3BogHbIE 3JIEMEHTAPHBIX
byHKImiA

https://resh.edu.ru/subject/lesson/6114/conspect/

42

[Ipon3BoaHbBIE 271€MEHTaPHBIX
byHKIUH



https://resh.edu.ru/subject/lesson/6112/conspect/
https://resh.edu.ru/subject/lesson/1996/main/
https://resh.edu.ru/subject/lesson/4923/conspect/
https://resh.edu.ru/subject/lesson/4923/conspect/
https://resh.edu.ru/subject/lesson/6114/conspect/

43

[IponsBoaHas cymmsl,
IIPOU3BEIECHHS], YACTHOI'O
byHKIHi

44

[IponsBoaHas cymmBl,
MIPOU3BEIEHUS], YACTHOTO
byHKIIUH

https://resh.edu.ru/subject/lesson/3954/conspect/
201010/

45

[IpousBoaHast CymMMmBl,
IIPOU3BEIEHUS], YACTHOTO
GbyHKIUH

46

IIpumeHneHre TPOU3BOAHON K
UCClieIoBaHUI0 (QYHKIIUHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

47

[IpumeHenne npon3BOIHON K
uccaenoBaHui0 GyHKIIUN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

https://resh.edu.ru/subject/lesson/3987/conspect/

48

[IpumeHenne NpoOn3BOIHOM K
UCCIeI0OBaHNIO (DYHKIIMNA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

49

[IpumeHenne nponu3BOIHON K
UCCJIEIOBAHNIO (DYHKIIMH Ha
MOHOTOHHOCTb U AKCTPEMYMBI

50

Haxoxnenne HanOopIero u
HAMMEHBIIIEr0 3HAYCHHUSI
(YHKIIUY HA OTPE3KE

https://resh.edu.ru/subject/lesson/6115/conspect/

51

Haxoxnerne HanOOoIbIIEro 1
HaNMEHBIIEr0 3HAYECHUS
(GyHKIMM Ha OTpe3Ke

52

Haxoxnenue HanOoNbIIErO U



https://resh.edu.ru/subject/lesson/3954/conspect/201010/
https://resh.edu.ru/subject/lesson/3954/conspect/201010/
https://resh.edu.ru/subject/lesson/3987/conspect/
https://resh.edu.ru/subject/lesson/6115/conspect/

HAaWMEHBIIIETO 3HAYCHHUS
(YHKIIUY HA OTPE3KE

53

Haxoxnerne HanOOIbIIEro U
HaNMEHBIIIET0 3HAYECHUS
(GyHKIMM Ha OTpe3Ke

o4

Haxoxnenne HanOOIbIIEro U
HaNMEHBIIEr0 3HAUECHUS
(YHKIMM Ha OTpe3Ke

55

Haxoxnenue Hanbounpiero u
HAaUMEHbILIEr0 3HAYCHHUSI
(GyHKIMH Ha OTpe3Ke

56

[Ipumenenne npon3BOIHON
JUISL HAXOXKICHUS] HAWITYYILEeT O
pELICHUS B IIPUKIIATHBIX
3ajjadax, s ONpeAeIcHus
CKOPOCTH IIpoLecca,
3aJlaHHOTrO (hOPMYIION UITH
rpaukomM

57

KonTtponbshas pabota o reme
"[IpousBoanas. [Ipumenenue
pOU3BOIHON"

58

[lepBooOpa3znas. Tabmuna
1epBoo0pa3HbIX

https://resh.edu.ru/subject/lesson/4924/conspect/

59

[TepBooOpa3znas. Tabmuia
IepBOOOPa3HBIX

60

WHterpain, reoMeTpu4ecKkuii u
(bu3nYecKuil CMBICI HHTErpaa

https://resh.edu.ru/subject/lesson/6118/conspect/

61

WHuTterpan, reoMeTpu4ecKuii 1



https://resh.edu.ru/subject/lesson/4924/conspect/
https://resh.edu.ru/subject/lesson/6118/conspect/

(bu3nyecKuil CMbICI HHTErpaa

62

WuTerpan, reomeTpudeckuii u
(bu3nYeCcKuil CMBICIT HHTErpasa

63

Beruucnenne nuaterpana no

dbopmyie
Hrrorona—Jlei6oumniia

https://www.yaklass.ru/p/algebra/11-
klass/pervoobraznaia-neopredelennye-i-
opredelennye-integraly-9151/neopredelennye-i-
opredelennye-integraly-metody-integrirovaniia-
9153/re-94b86f3c-161b-42fd-alaa-
4d0chc549ee7

64

Breraucnenue HHTCTpajia 1o

dhopmyie
Herorona—Jlelibuuia

65

Brruuciienue uHTErpana mno

bopmyie
Herorona—Jlelibuniia

66

Braucnenune HHTCTpajia 1o

dbopmyre
Hrerorona—JleitOuuniia

67

CucreMsl JUHEHHBIX
YpaBHEHHI

https://resh.edu.ru/subject/lesson/4134/main/

68

CucreMbl TMHEMHBIX
ypaBHEHUM

69

Pemenue npukinagHeIx 3a1a4 C
ITOMOILBIO CUCTEMBI JIMHEHHBIX

YpPaBHEHHI

70

Pemenne npukiagHbIx 3aaa4 c
MOMOIIBIO CUCTEMBI IMHESHHBIX

YPaBHEHU I

71

CucremMsl U COBOKYITHOCTH



https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
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https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
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https://www.yaklass.ru/p/algebra/11-klass/pervoobraznaia-neopredelennye-i-opredelennye-integraly-9151/neopredelennye-i-opredelennye-integraly-metody-integrirovaniia-9153/re-94b86f3c-161b-42fd-a1aa-4d0cbc549ee7
https://resh.edu.ru/subject/lesson/4134/main/

EJTBIX, PAIIMOHATBHBIX,
MPPaLMOHAJIBHBIX,
MOKa3aTeNbHBIX,
norapu(pMUYECKUX YpaBHEHHIA
Y HEpaBEHCTB

72

CucreMbl M1 COBOKYITHOCTH
LETBIX, PAallMOHABHBIX,
UppalMOHaIbHBIX,
MOKa3aTeNbHBIX,
norapu(pMUYECKUX YpaBHEHHMA
Y HEPaBEHCTB

73

CucTeMBl U COBOKYITHOCTH
IEJTBIX, PAIIMOHATHHBIX,
WppaIoHaIbHBIX,
MOKa3aTeIIbHBIX,
norapu(pMUYECKUX YpaBHEHHIA
Y HEpaBEHCTB

74

CucreMbl M1 COBOKYITHOCTH
LEBIX, PAallMOHABHBIX,
UppalMOHaIbHBIX,
MOKa3aTeNbHBIX,
norapu(pMUYECKUX YpaBHEHHIMA
Y HEPaBEHCTB

75

Hcnonb3oBanue rpagukoB
GYHKUIUN 1S pelieHus
YPaBHEHMU U CUCTEM

https://www.yaklass.ru/p/algebra/7 -

klass/kvadratichnaia-funktciia-y-x-

12253/reshenie-uravnenii-graficheskim-

metodom-12148/re-5f2fd7b2-5fbe-4eb5-8f1b-

560c3b26251e

76

Hcnonp3zoBanue rpapukoB



https://www.yaklass.ru/p/algebra/7-klass/kvadratichnaia-funktciia-y-x-12253/reshenie-uravnenii-graficheskim-metodom-12148/re-5f2fd7b2-5fbe-4eb5-8f1b-560c3b26251e
https://www.yaklass.ru/p/algebra/7-klass/kvadratichnaia-funktciia-y-x-12253/reshenie-uravnenii-graficheskim-metodom-12148/re-5f2fd7b2-5fbe-4eb5-8f1b-560c3b26251e
https://www.yaklass.ru/p/algebra/7-klass/kvadratichnaia-funktciia-y-x-12253/reshenie-uravnenii-graficheskim-metodom-12148/re-5f2fd7b2-5fbe-4eb5-8f1b-560c3b26251e
https://www.yaklass.ru/p/algebra/7-klass/kvadratichnaia-funktciia-y-x-12253/reshenie-uravnenii-graficheskim-metodom-12148/re-5f2fd7b2-5fbe-4eb5-8f1b-560c3b26251e
https://www.yaklass.ru/p/algebra/7-klass/kvadratichnaia-funktciia-y-x-12253/reshenie-uravnenii-graficheskim-metodom-12148/re-5f2fd7b2-5fbe-4eb5-8f1b-560c3b26251e

GbyHKUIUN 1151 penieHust
YPaBHEHUU U CUCTEM

[Ipumenenue ypaBHeHUH,
CHCTEM U HEPABEHCTB K
PELICHUI0 MaTEMaTHYECKUX

" 3a/1a4 ¥ 3aJ1a4 U3 Pa3InuHbIX
obnacreil HAYKH U peabHOU
KU3ZHU
KonTtposnbHas pabora 1o reme

78 "MHTerpas u ero npuMeHeHUsl.
Cucrembl ypaBHeHUi"

79 HatypanbsHble u 1enble yncnia
B 33/1a4ax U3 peajbHON KU3HU

80 HatypanbpHble u nensle yncia
B 3aJla4ax U3 peajibHOM KU3HU

81 HartypanbsHble u 1enble yncnia
B 3a/1a4aX U3 PEAJBHOM )KU3HU

82 HpHsHAKIt ACTHMOCTH HETLIX https://resh.edu.ru/subject/lesson/5255/conspect/
quce

83 [Ipu3Haku 1eIMMOCTH 1ENBIX
yucen

84 [Ipu3HaKku 1eTUMOCTH IEIBIX
qucell
[ToBTOpenue, 06001ICHME,

85 CUCTEMATU3aLMs 3HAHUH.
YpaBHeHUs

86 [ToBTOpeHue, 0600IICHNE,

CUCTEMATHU3aluA 3HAHHUH.



https://resh.edu.ru/subject/lesson/5255/conspect/

YpaBHeHus

87

[ToBTOpenue, 06001ICHME,
CHCTEMaTH3allHsI 3HAHUH.
YpaBHeHus

88

[ToBTOpeHue, 06o06IIeHNHE,
CHCTEMaTH3aIlus 3HAHUH.
YpaBHeHUs

89

[ToBTOpEHue, 0600IICHNE,
CHUCTEMAaTH3aIIMs 3HAHUH.
YpaBHeHUs

90

[ToBTOpenue, 0600IICHME,
CHCTEMAaTH3allus 3HAaHUH.
YpaBHeHus

https://www.yaklass.ru/p/algebra/11-

klass/uravneniia-i-neravenstva-9121/obshchie-

metody-resheniia-uravnenii-9119

91

[ToBTOpeHnue, 06001ICHME,
CHCTeMaTH3allis 3HAaHUH.
Hepagsenctsa

92

[ToBTOpenue, o0ob1IeHME,
CHCTEMAaTh3aIus 3HAHHH.
Hepasencrsa

93

[ToBTOpEHue, 0600IICHHE,
CHUCTEMAaTH3aIIMs 3HAHUH.
Hepagenctsa

94

[ToBTOpenue, 0600MIICHNHE,
CHCTEMAaTH3allus 3HaHUH.
Hepasencrra

https://resh.edu.ru/subject/lesson/4933/start/

95

[ToBTOpenue, 06001ICHME,
CHCTEMAaTHU3allus 3HAHUH.
Cucremsbl ypaBHEHUI



https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-uravnenii-9119
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-uravnenii-9119
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-uravnenii-9119
https://resh.edu.ru/subject/lesson/4933/start/

https://www.yaklass.ru/p/algebra/11-
klass/uravneniia-i-neravenstva-9121/obshchie-
metody-resheniia-sistem-uravnenii-9123/re-
5da6425e-a964-4218-9¢76-b68ccdldd1d4

[ToBTOpenue, 06001ICHME,

96 CUCTEMAaTU3ALUs 3HAHUH. 1

Cucremsl ypaBHEHUI

[ToBTOpenue, 06001ICHME,
97 CHUCTEMATHU3AIUS 3HAHUH. 1
DOyHKINHT

[ToBTOpEHuUE, 0000IICHHE,
98 CHCTEMATHU3ALMS 3HAHUH. 1
DOyHKIUH

HrtoroBas KOHTpOJIbHAS

% pabora

HToroBas KOHTpOJIbHAS

1
00 pabora

O0006111EHNE, CHCTEMATH3AIINS
101 3HAaHMI 32 Kypc anreOpsl U

HayaJ MaTEMaTHUIECKOTO
agamn3a 10-11 xmaccoB

O0o0061IeH e, CHCTEMAaTH3aIHS

102 3HaHUH 3a Kypc anreOpsl U

HadaJl MaTEMaTH4YCCKOI'O

agann3a 10-11 ximaccoB

OBIIEE KOJIMYECTBO YACOB

I10 ITIPOTPAMME 102 6 0



https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-sistem-uravnenii-9123/re-5da6425e-a964-4218-9c76-b68ccd1dd1d4
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-sistem-uravnenii-9123/re-5da6425e-a964-4218-9c76-b68ccd1dd1d4
https://www.yaklass.ru/p/algebra/11-klass/uravneniia-i-neravenstva-9121/obshchie-metody-resheniia-sistem-uravnenii-9123/re-5da6425e-a964-4218-9c76-b68ccd1dd1d4
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaremaTuka: anredbpa 1 Hayajia MaTeMaTHYECKOT0 aHaJIN3a, TEOMETPUSI.
AnreOpa 1 Hauana MaTeMaTH4YecKoro aHanusa (B 2 yactsax), 10-11 knacesl/ Yactpb
1: Mopnkosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nox

penaknueit Mopakopuda A.I'., OO1IECTBO ¢ OrpaHHYCHHON OTBETCTBEHHOCTHIO

«MOI] MHEMO3HMHA »

METOAUYECKHUE MATEPHUAJIBI 1IJIS1 YUUTEJIA

1. IBydyenue anredpbl 1 Hauaa MaTeMaTU4YecKoro anaimsa B 10 kiacce : kKHAra
st yautens / H. E. @enoposa, M. B. Tkauesa. - M.: [Ipocsemenue, 2008.

2. Anrebpa u Havasia MaTeMaTuyeckoro ananusa. 10 kiacc : JuIakTHIeCKue
Marepuaiibl. Yriayonenusiii ypoBenb / M. W. [llaGynuH [u np.]. - M. :
[Ipocsemenue, 2008.

3. A. T. Mopzakosuy, I1. B. Cem&noB. Anredpa u Hauajga MaTeMaTHYECKOTO
aHaim3a. 11 xmacc. Meroguueckoe nocobue it yuutens. — M.: MHeMo3HHa,
2020.

B. . I'mu30ypr. Anreb6pa u Havyaja MaTeMaTudeckoro aHanusa. 11 kiacc.
KoHTponbHBIE paOOTHI.

JI. A. AnekcannpoBa. AnreOpa U Havyajla MaTeMaThdeckoro aHainusa. 11 kiacc.

CamocTosiTennbHbIE PaOOTHI.



HNU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" denepaabHbIA MOPTAIL.
2. www.school.edu - "Poccuiickuii 00mieoopazoBaTeIbHbIi mopTan".
3. www.school-collection.edu.ru/ Equnast kosekius mudpoBbix
00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCbe MIKOJIBHOTO YYUTEIIsE MaTeMaTHKH
JlokyMeHTaIusl, paboure MaTepuaIbl Ui YYUTEIS MAaTeMATHKH

5. www.it-n.ru"Cerp TBOpUECKHX yuHTenei"

6. www.festival.1september.ru ®ecTuBaib megarornyecKux UaCH
7.bubmuoreka LIOK https://m.edsoo.ru

8. POIII https://resh.edu.ru



INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomeTpusi» 0a30BOr0 YpOBHS IS
oOyuarommxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOrO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAApTa CPEeIHEro 00Iero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHHM, TPEHBABIAEMBIX K
MaTeMaTH4eCKOMy oOO0pa3oBaHUI0, W TPAAMUIMNH POCCUIMCKOTO 0Opa3oBaHUS.
Peanmuzanus mporpaMMbl 00eCTIieUMBAET OBJIAJICHUE KIFOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TI03HABATEILHOTO PAa3BHUTHSI
JUYHOCTU 00YUYaIOIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOyYEHHUs TE€OMETPUM B HAMpPaBICHUH JIUYHOCTHOTO
pa3BuUTHS OO0ydJarommxcs, (GOpMHUPOBAHUS (PYHKUIHOHAIBHON MaTeMaTH4ecKOM
IPaMOTHOCTH, U3YYEHHS JIPYrUX y4eOHBIX NUCHMIUIMH. PazButue y oOydaronmxcs
MPaBUJIbHBIX TPEICTABICHUN O CYIIHOCTH W IPOUCXOKIACHUU T€OMETPUUYECKHUX
aOCTpaklMii, COOTHOIIEHUH PEATBHOTO M HACAIBHOIO, XapaKTepe OTpaKeHUs
MAaT€MaTH4YECKOW HAyKOM SIBJIICHUM U TPOLIECCOB pPEAIBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMaTUYECKOTO0 MOJEIMPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
y4dalmxcsi, a TakKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX Ui aJanTalid B
COBPEMEHHOM OOIIIECTRE.

['eomeTpust gBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero o0pa3oBaHusA, Tak Kak OOECHEeYMBAET BO3MOXXHOCTb H3YYEHHUSI Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbllUieHHE, (GOpPMUpPYEMOE MpPU HU3YYEHUU OOYyYaroIIMMHUCS
MOHSATUMHBIX OCHOB T€OMETPUH U IOCTPOEHUH LIEMOYKH JJOTUYECKUX YTBEPKICHUI
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TUITOTE3bl HEMOCPEACTBEHHO HCHOJB3YIOTCA MHPH PEIICHHH 3a/1ad €CTECTBEHHO-
HAyYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTAX NEATENbHOCTH yenoBeka. OpueHTalus 4yeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBbHOro ObITHS, Qopma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBHE YCIEIIHOIO IMO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  AeHCTBUTEIbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIWHSAET pa3HbIE BHUABl y4YEOHOM U TPYAOBOW JESITEIHLHOCTH,



ABJIAETCA OJHUM U3 MPO(EeCCHOHANBLHO BaXKHBIX KayeCTB, MO3ITOMY aKTyajbHa
3amaya (HOpMUPOBaHUS y OOYYAIOMIMXCA MPOCTPAHCTBEHHOTO MBINLIICHUS Kak
Pa3HOBHUIHOCTH OOpPAa3HOTO MBIINIJICHUS — CYIIECTBEHHOTO KOMIIOHCHTA B
MOJIFOTOBKE K IPAKTUYECKOMN NEeITEILHOCTH IO MHOTUM HaIlPaBJICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHoro kKypca «['eomerpusi» Ha 0a30BOM
ypoBHE 00y4deHuss — o0Omeo0pa3oBaTebHOE M OOHIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcs  4epe3  0oOecrneueHHe  BO3MOXXHOCTH  MPUOOpPETEHUsS |
WCIIOJIb30BAHUSI CUCTEMATHUYECKUX TE€OMETPUYECKUX 3HAHUM W JIUCTBH,
cnenu@UUHBIX TEOMETPHUH, BOBMOKHOCTH YCIIEITHOTO TIPOI0JDKEHHST 00pa30BaHMUsI
IO CTICIIHAJILHOCTSIM, HE CBS3aHHBIM C MTPUKJIATHBIM HCIIOH30BAaHUEM TC€OMETPHH.

[Iporpamma mo reomeTpur Ha ©0a30BOM ypOBHE TWIpeIHAa3HA4YCHA JIsI
OOyJaroMMXCsl CPEIHEN ITKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUN
Ha YpOBHE OCHOBHOTO o0ImIero obpasoBanus. Takum oOpazom, oOydaromuecss Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIIME MATEeMATHYECKUE YMEHUS, CBS3aHHBIC
co crnenudUKoil TreoMeTpur W HEOOXOAMMBIE JUIsl >KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3YUHUTh T€OMETpHIO Oojee
IyOOKO, €ClTi B JajbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHYECKHUX
3HAHMSX B MPOQPECCUOHAIBHOMN JAESATEIHHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3a7ad. [IpHOpUTETHHIMM 3aJauaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax siBISIOTCS:

e (opmupoBaHHe TPEACTABICHHS O TEOMETPUU KaK YacTH MHPOBOU

KyJbTYPbl U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHe MpeACTaBICHUS O MHOTOIPAaHHUKAX W TEJIaX BpaIlCHHUSI
KaK 0 BOXHEUIIIMX MaTeMaTUYECKUX MOJECISX, TO3BOJISIIONIUX OMKUCHIBAThH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHre yMmeHHUS pPACHO3HaBaTh HA YEPTEkKaX, MOJCIAX H B
peaTbHOM MUPE MHOTOTPAaHHUKH W TeJia BPAICHHUS,;

e OBJAJICHHE METOJAMH PEICHUs 33Ja4 Ha MOCTPOCHMS] Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHre yMEHHUS OINEPUPOBATH OCHOBHBIMU TIOHSTUSIMH O
MHOTOTpaHHHUKAX U TeJIaX BPAICHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJAJICHWEC  QJITOPUTMAMH  PEIICHHWS  OCHOBHBIX  THIIOB  3ajad,
dbopMupoBaHHWE yMEHHS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeIbHbIC
paccy)XIIeHHsT B XOJI¢ PEIICHHs] CTEPEOMETPUYECKUX 3a7ad U 3a1ad C
MPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE WHTEUIGKTYallbHBIX M TBOPYECKHUX  CIIOCOOHOCTEH
OOy4arommxcs, TO3HABaTCIIbHOM  aKTHBHOCTH, HCCIIEIOBATEICKUX
YMEHUH, KpUTUIHOCTH MBIILICHUS;



e (opmupoBanue (G yHKIMOHATIBHOM IPaMOTHOCTH, PEJIEBAHTHOM
F€OMETPUU: YMEHHUE PpAaCIlO3HABaThb INPOSBICHHUS TIE€OMETPUUECKHUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M MpPHU U3YYEHUHU JPYTUX YUYE€OHBIX MPEIMETOB, IPOSBICHUS
3aBHCHUMOCTE M 3aKOHOMEPHOCTEH, (QOpMyNIHpOBaTH HMX Ha S3bIKE
re€OMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJEIH, IPUMEHITh OCBOCHHBIN
r€OMETPUYECKUI armapar il pEelIeHUs IPAKTHUKO-OPUEHTHUPOBAHHBIX
3aJ1a4, HTHTEPIIPETUPOBATH U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTATHI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETpPUM B Hauyalle €ro u3y4YeHus 3a7ad, pelaeMbIX Ha YpOBHE
MHTYUTHUBHOT'O MO3HAHUS, U ONPEAeTIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YYEHHUIO IIPEAMETA.

[Ipennourenue oTAAETCS HAMIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4EHHUs, TO
€CTh TEOPETUUYECKHUE 3HAHUS MMEIOT B CBOE OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOJIMTCA 3a CUET PEIICHUS 3a4ad Ha
CO3/IaHME€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  ONEpPUpPOBAHUE
IpOoCTpaHCTBEHHBIMU oOOpa3zamu. Co3gaHue oOpaza MPOBOAUTCS C OMOPOM Ha
HarJsiJHOCTb, @ ONEpPUPOBaHHE oO0pa3oM — B YCIOBUAX OTBJICYEHHS OT
HaIJIIIHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 NCXOHOT O COJEP KaHUS.

OcHoBHBIE cofiepkaTenbHble JIMHUKM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPJIMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEpP)KATEIbHBIM JIMHHUSM, HO M 1O ToAam
0oOydeHHs Ha YPOBHE CpEHETO 00IIero 00pa3oBaHusl.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyell mporpamMmbl, pacnpelei€HHbIM [0 ToaaM OOydeHHs,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBIAJACHHE TIE€OMETPHUECKUMHU
MOHATHSIMU U HABBIKAMH OCYIIECTBIISIJIOCH MOCIEI0BATENBHO U MOCTYNATENIBHO, C
cOOJIIOIeHNEM TPUHITUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAJIICH B
OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEACTABICHUN O0YJaIOIINUXCs, PACIIUpSs U
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpuu oTBoauTcs 2 yaca B Heaemo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roga o0OydyeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  MOHATHS  cTepeoMeTpuu. Touka, npsMasi, IJIOCKOCTb,
npoctpaHcTBO. IloHsTHE 00 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacronoXeHue NpsMbIX B IIPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajuleJbHbIE W CKpelIMBaroIuecss mnpsaMble. [lapaminenbHOCT NPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: INApajUlelIbHbIE IpPsAMBIE B  IIPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTH IIJIOCKOCTEMN: rapaJeiabHble IIJIOCKOCTH; CBOMCTBA
napajulelibHbIX  IUIockocTed. [lpocreiimive mnpocTpaHCTBEHHbIE (UTYphl Ha
MJIOCKOCTH: TETPadap, KyO, mapaJuleNenue l; MOCTPOSHNE CEUEHUIA.

[lepneHIUKYJIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIEC MIPSMBIE B
IIPOCTPAHCTBE, MPAMBIE MAPAJUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpEMa O MPAMOU
NEPIEHAUKYIIAPHON IIIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXKAY NPAMOM U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroy, JIMHEHHBIA yroa JABYTPAaHHOrO  yrJa.
IleprieHIUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH O INIOCKOCTH, PACCTOSHUE
OT OpsAMOA A0  IUIOCKOCTH,  MpoeKuHs  (Gurypsl Ha  IJIOCKOCTb.
[leprieHIUKYIAPHOCTh  TUIOCKOCTEM:  TPU3HAK  MNEPHNEHAUKYJSIPHOCTH  JBYX
JI0cKOocTer. Teopema 0 TpEX NMEePIECHANKYIAPAX.

MHororpasHHuKHu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTbl MHOTOTPAHHUKA, BBIITYKJIBIC
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yronbHas
npu3Ma; TPaHU U OCHOBAHMS MPHU3MBbI; MpsiMas U HAKJIOHHAsl MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [lapamenenunen, IPSAMOYTOJIbHBIN
napajuiefienuren U ero coiictBa. [lupammupaa: N-yronpHas nupamMua, TpaHd U
OCHOBAHHE IMHPAMU/JIbl; OOKOBas U MOJHAS TOBEPXHOCTh MUPAMUJIbL; PABUIIbHAS U
yceu€HHas MUpaMHUIa. JEMEHTbl MNpu3Mbl W nOupamuabl. [IpaBUibHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOTO MHOIOTPAHHMKA; MPABWIbHASA IIPU3Ma U
MPaBWJIbHAS TNUpaMUa; TpPaBUIbHAA TPEYroJibHAs NHpPaMUIAa W TPABUIBHBIN
TeTpa’ap; Ky0. IlpeacraBieHue O NPaBUIIBHBIX MHOTOTPaHHUKAX: OKTasdp,
nonexa’ap u uxkocasap. CedeHus Mpu3Mbl U IUPAMUIBL.

CuMmMmeTprst B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTU.  OJJEMEHTBl CHUMMETPMM B [NHUpaMUJax, MapajyIeNenuIleax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Bbluucienne 2J€eMEHTOB MHOTOI'PAaHHMKOB: p&Opa, AWaroHaiv, YIbl.
[Inomaar OOKOBOM MOBEPXHOCTHM M TMOJIHOM TOBEPXHOCTH TMIPSIMONM IPHU3MBI,
IJIOAJb OCHOBaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOM MPHU3MBI.
[Inomans OOKOBOW TOBEPXHOCTH M MOBEPXHOCTU MNPABUIBHOW MHpPaMUIbI,
TeopemMa O IUIom@aau yceuéHHoW mnupamunbl. l[lonarue 00 o0bEMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOuble Tena B mnpoctpaHcTBe. (COOTHOIIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEM, 00bEMaMu OI0OHBIX TEJL.

11 KUIACC

Tesia Bpalenust

[umuaaprdeckas ITIOBEPXHOCTb, oOpa3yromue HWIAHAPUYECKON
MOBEPXHOCTH, OCh UUJIUHJIPUYECKOW NOBEepXHOCTH. [lunuHap: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, oOOpasyloliasi M OCh; IUIOMIA/lb OOKOBOW W TOJHOM
MTOBEPXHOCTH.

Konunueckas moBepxXHOCTb, 00pa3ylolue KOHUYECKOM MOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOW MOBEPXHOCTU. KOHYC: OCHOBaHUE M BEPIIHMHA, 00pa3yromast
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTH. Y CEUEHHBIA KOHYC:
oOpa3ylolue u BbICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IUIOMIAlb MOBEPXHOCTH C(hephl.
B3auMHoe pacnonokenue cdepbl U TUIOCKOCTH; KacaTeabHas TII0CKOCTh K cdepe;
JI0aab cepsl.

N300paxkeHue T BpallleHus Ha MII0CKOCTU. Pa3BépTKa HMIMHApPA U KOHYCA.

KoMOuHanuu Ten BpalieHusi ©W  MHOTOTPAHHUKOB. MHOrOrpaHHUK,
OMHUCaHHBIK OKoJI0 cdepbl; cdepa, BIUCAaHHAST B MHOTOIPAHHUK, WM TEJO
BpallCHUSI.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 006 00bEME
IPSIMOYTOJIBHOTO TMapajuiefienunena U cienctsus u3 He€. OO0bEM HMIMHIpA,
koHyca. O0BEM 1mapa u miomanasb chepsl.

[lono6ubeie Tenma B mpocTpaHcTBE. COOTHOIICHHMS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOJOOHBIX TEIL.

Ceuenus mwimHApa (MapajulebHO W TEPIEHIUKYJSIPHO OCH), CEUCHUS
KOHyca (MapajijieIbHO€ OCHOBAaHUIO W MPOXOASIIEe 4Yepe3 BEpIIMHY), CEUEHUs
mapa.

BekTOpbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CI0KEHUE U BRIUUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4MCio. Pa3iokeHne BEKTOpa Mo TPEM HEKOMILJIAHAPHBIM
BekTopam. llpaBuisio mnapauienenunena. Pemenune 3amad, CBSI3aHHBIX C
NPUMEHEHUEM TIpaBUi JEUCTBUUA ¢ BekTopamu. IIpsmoyronbHasi cucreMa



KoopauHat B mnpoctpaHcTBe. Koopaunatel Bektopa. IIpocrelimme 3amauu B
KOOpAMHATax. YTos Mexay Bekropamu. CKalsipHOE NIPOU3BEIECHUE BEKTOPOB.
Boeluucienue yriioB Mex1y NpSIMbIMH M IUIOCKOCTAMH. KOOpaMHAaTHO-BEKTOPHBIN
METOJI ITPH PELIEHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHUM,
Iporeayp TPaKIAHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W Tp.), YMEHHEM
B3aMMOJICKCTBOBaTh C COIMAJIbHBIMH HWHCTHTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JTOCTHYKCHHUSIM POCCHIMCKIX MaTeMaTUKOB M POCCHUICKOM MaTeMaTHYeCKOH IIKOJIbI,
K HCIONB30BAaHUIO ITHX JOCTIKEHUW B JPYrUX HayKaxX, TEXHOJIOTHUAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO ITOBEACHUSA,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U ACSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIEro.

IcTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKJIOUas ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCyXJICHUM;
BOCITPUMMYHUBOCTHIO K MATEMATHUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nvecKoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MATEMAaTHYECKUE 3HAHHUS B
HMHTEpecax 370pOBOro u 6e30macHOro oopasa >KM3HH, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT]IbIXa, peryisipHas busnueckas aKTUBHOCTB); buznuecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEeSATENbHOCTBIO.

Tpynosoe Bociuranme:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOWS; WHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKCHHSIMH, YMCHHEM COBEPINATh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U peau30BbIBATh COOCTBEHHBIC KW3HEHHBIC IIJIaHbI,



TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIIPAaBIECHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHHUS
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTALIMEN HA INPUMEHEHUE MATEMATHUYECKUX 3HAHUM U1 PEIICHUs 3a1a4d B
o0lacTu OKpy’Karolllell cpeabl, IJIaHUPOBAaHUS TOCTYNIKOB W OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAOIIEH CPENBbI.

IleHHOCTH HAYYHOI'O ITO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTHUeCKON Hayku Kak cdepbl 4UerloBEYECKOH MAesITeTbHOCTH, AITAloB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTeMaTUKH W MAaTeMaTU4YECKOW KYJIbTYpOM KakK CpPEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VH/VBUAYaIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OellCMBUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYEcco8 ooyuarowuxca (oceoeHue
Memoo0o8  NO3HAHUA — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBrbie 1oruyeckue 1eHCcTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpe/eNieHUs]  TMOHSATUW;  YCTAaHABIMBAaTh  CYIIECTBEHHBIH  IMPU3HAK
KJIacCU(PMKAIMU, OCHOBaHUS M1 OOOOILIEHHS U CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKJCHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M M
npotuBopeunsi B (akTax, JaHHBIX, HAOMIOMCHUSX W YTBEPKICHUSAX;



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIIOUCHUN 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEP)KIEHUHN (TIpsIMbIE U OT TIPOTUBHOI0), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXJICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOIINE MPOTHBOpPEUHE, MpodIeMy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHHUE;

e TPOBOIUTH CaMOCTOATEITLHO CTUTAaHUPOBAHHBII HKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CaMOCTOATEJILHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI MO PE3YyJIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

e TMPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAaK)KE BBIIBUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIATH JAePUITUTH WHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBATh, CHCTEMATHU3UPOBATh U WHTEPIPETUPOBATH WH(OOPMAIIHIO
pa3IMYHbIX BUIOB U (OPM IIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHbBIX (Popmax,
WLTIOCTPUPOBATh rpapuuecKus;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvuvie KOMMYHUKaAmMu@Hble Oelicmeus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oouenue:



BOCIIpUHUMATh W  (QOPMYIUPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pCHHUS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh TOJTY4YE€HHBIN pPe3yJIbTaT;

B X0 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI; COMOCTABJSATh CBOM CYXKACHUS C CYXICHUSIMH JIPYrUX
YYaCTHUKOB JHAJIOTa, OOHAPYKMBATh pa3IMdue M CXOJICTBO IO3HIIMH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOSITETLHO  BbIOMparh  ¢opmar
BBICTYIUJICHUS C y4ETOM 3aJ71a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

CorpyaHun4ectBo:

3)

NOHMMATh U HWCIOJB30BaTh  MPEUMYILIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTENIbHOCTH, IUJIAHUPOBATh OPraHU3ALMI0 COBMECTHOMU
paboTHl, paclpeaesisiaTh BUAbI paboT, JOroBapuBaThes, 00CYKJIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ ILITYPMbD» W MHBIE); BBIIOJHATH CBOI YacTh pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuugarom

Gopmuposane cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUYHOCTIU.
Camoopranmzanmusi:

COCTaBJISITh IJIaH, aITOPUTM PEIISHUS 3a7au, BEIOMPATh CIIOCO0 PEIICHHUS
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BJIQJICTh HABBIKAMU I[IO3HABaTEJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMbBIX JIEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BIIAJETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTpPOJISL —mpolecca |
pe3ysbTara peueHus MaTeEMaTUIECKOM 3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3aa4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB JEATEIbHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPECOMETPUU W CIICACTBUS M3 HUX TPH PEIICHUN
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE pPACHOIOXKEHHE MPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yrja; JUHEHHBIA Yrojl ABYTPAaHHOrO yrja; TpajycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATHSIMHU: MHOTOIPDAHHUK, BBIIYKIBIM W HEBBITYKIIBIH
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

PacriozHaBaTh OCHOBHBIE BHJIBl MHOTOTPAHHUKOB (TUpaMuia; IpU3Ma,
IPSIMOYTOJIBHBIN Mapajuiesienumnes, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KkiaccupuKay  (BBIMYKJIBIE W HEBBITYKJbIE MHOTOIPAHHUKH, IPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas MIOCKOCTh, CEYCHUE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHITUIIBI TIOCTPOCHUS CEUCHUH, UCTIONB3YSI METOJI CIIC/IOB.

Ctpoutb ce4eHUss MHOTOIPAaHHUKOB METOJAOM  CJE€IOB,  BBIMOJHATD
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

PemmaTe 3a1aun Ha HAXOXKICHHE T€OMETPUUECKUX BETUYMH 0 00pa3liaM Win
QITOpUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKHE METOABI TPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUUECKUX 3a/1a4 HAa BBIYUCICHUE PACCTOSSHUM MEXIY JABYMsI
TOYKaMH, OT TOYKHA JIO TMPSMOH, OT TOYKHA JO TIUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKICHHE T€OMETPUUYECKUX BETUYMH 0 00pasliaM Win
QITOpPUTMaM, TPUMCHSSI HM3BECTHBIC AHATUTUYCCKAEC METOABI MPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIONUMHUCS ~ TPSIMBIMH, MEXKIy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IUIOIIAIM MOBEPXHOCTEW MHOTOIPaHHUKOB (IIpH3Ma,
nupaMpja) ¢ TpUMEHEHUuEM (OpMyIs; BBIUMUCIATH COOTHOUIEHHS] MEXKIY
IJIOLIAASIMU TTOBEPXHOCTEM, 00bEMaMH TOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETpPUS B IIPOCTPAHCTBE; LEHTP, OChb U
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh U HUHTEPIPETUPOBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

[IpumensaTs reomerpuueckue (HakThl M PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraluX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHUS
3aJ1aHbBI B SIBHOH (hopme.

[IpuMeHsaTs mpocCTEHIIME INPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHATh TMONYYEHHBIE 3HAHUS HA IPAKTUKE: AHAJIUM3UPOBATH DPEAIBbHBIC
CUTyallud W NPUMEHATb HM3YYECHHBIE IIOHATHSA B IPOLIECCE ITOMCKA PEIICHUs
MaTeMaTuyeckKu CGOpPMYJIMPOBAHHOM MpOOJEMBbl, MOJIEIUPOBATH pEallbHbIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I€OMETPUUECKUX MOHATHI U TEOpEM, armapara aireopsl; penarb
IIPAKTUYECKHUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUYECKUX BEIMYHH.

11 KVIACC

OnepupoBaTh MOHATHSIMU: IWJIMHIPUYECKAs TMOBEPXHOCTh, OOpa3yromue
UWIAHAPUYECKOM  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCT,
oOpa3yrolue KOHUIECKON TOBEPXHOCTH, KOHYC; c(hepruiecKasi TOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LWIMHIP, KOHYC, cepa U map).

OOBIICHATH CIIOCOOBI MOIYUYEHHS TEJl BpAIICHUSI.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHue chepbl U TMIIOCKOCTH.

OnepupoBaTh MOHATHUSIMU: IIAPOBOM CErMEHT, OCHOBAHUE CErMEHTA, BBICOTA
CErMEHTA; IIAPOBOW CJIOW, OCHOBAHWE IIAPOBOrO CJIOSl, BBICOTA IIAPOBOTO CJIOH;
IaPOBOM CEKTOP.

Beruucnare  o0bEMBI M IUIOHMIAAM  TMOBEPXHOCTEM  Tea  BpallleHus,
FEOMETPUUECKHUX TeJN C MPpUMEHEHHUEM (OpMYIJL.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAHHHUK, BIIMCAHHBIK B cdepy W
OmMUCaHHBIM oOKoJIO cdepbl; cdepa, BOUCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpallICHUSI.

BbIUUCIATh COOTHOIIEHUS MEXAY IUIOMIAASIMHU TOBEPXHOCTEH U 00BbEMaMu
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX
YepTEKHBIX MHCTPYMEHTOB.

BbITIONTHATH (BBIHOCHBIE) TJIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BnekaTh, WHTEPOPETUPOBATH U MpPeoOpa3oBbIBaTh HH(OpMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 00Ja/1at0T.

IIpuMeHATE MPaBUIIO NapAJUIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMHM, CKAILIPHOE MMPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE IIPOM3BENCHHUE, PACKIAAbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[IpumensaTy reomerpuueckue (HakThl i PEIICHUS CTEPEOMETPHUUECKHUX
3a/1a4, TPEANoJaraloXx HECKOJIbKO IaroB PEUIEHUs, €CIU YCIOBUS TPUMEHEHNUS
3aJIaHbI B SIBHOH (hopme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwarp 3amaum Ha [I0Ka3aTeNbCTBO MAaTEMAaTUYECKUX OTHOLIEHHW W
HaXO0XK/ICHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3laM Uiu ajJropuTMam, MIpUMEHsIs
U3BECTHBIE METOBI IIPY PELICHUN CTAHAAPTHBIX MAaTEMATUYECKUX 3a1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE IpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
’KU3HH, PacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh TMONY4YEHHBIE 3HAHUS HAa NPAKTUKE: aHAIM3UPOBATh pEalIbHbIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUS B IPOLIECCE ITOMCKA PEIICHUs
MaTeMaTuyeckKu CGOpPMYJIMPOBaHHOM MpoOJEMbl, MOJIEIUPOBATH peallbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX IOHITUI U TEOPEM, allllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXKJAECHUEM I'€OMETPUUECKUX BEIMYMH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NpOrpamMmMbl Bcero Konrponneie | - Ipaxririeckue o0pa3oBaTeJIbHbIC
padoThI padoThI pecypent
1 BBeznenue B crepeoMeTpHIo 10
’ IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh NPSIMBIX U MJIOCKOCTEH
3 HepneHﬂmfynﬂpHOCTL IPSMBIX U 12
IJIOCKOCTEH
4 VYTi1bl MEXy NPSIMBIMH U IIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKu 11 1
6 O6BbEMBI MHOT OTPaHHUKOB 9 1
7 IToBTOpEHHUE: CeueHUs, paCCTOSIHUS U YTJIbl 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3/iesioB H TeM udpossbie
Ne n/m past Konrpoabnsie | Ilpakrnueckue (upp )

NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIE

padoThI padoThI
pecypchbl

Tena Bpaienus 12

OO0BEMEI TENI 5 1

BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 0000IICHNE, 7 1

cUCTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHBIE UG poBbIE
o0pa3oBaTe/bHbIC PeCypChl

OCHOBHBbIE ITOHSTHS
CTepPEOMETPHUU: TOUKA, IpsiMas,
IUIOCKOCTb, ITPOCTPAHCTBO.
[IpaBuia n300pakeHus Ha
PUCYHKaX: H300paK eHUS
IIJIOCKOCTEH, apajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://resh.edu.ru/subject/lesson/4756/conspect/

[Tonsarus: nepecekaronmecs
IIJIOCKOCTH, MTEPECEKAIOIINECS
npsAMasd U IJI0CKOCTb

https://www.yaklass.ru/p/geometria/10-

klass/osnovnye-poniatiia-stereometrii-

10438/aksiomy-stereometrii-i-ikh-prosteishie-

sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-

264d9d3ee120

IlonsTus: MEPeCCKAOIMNCCA
IIJIOCKOCTH, IIEPECCKAIOIUCCA
Inpsamas 1 1mI0CKOCTb

3HAaKOMCTBO C MHOI'OT paHHHKaMHU,

1300pakeHre MHOT OTPAaHHUKOB
Ha pUCYHKax, Ha IMMIPOCKIIMOHHBIX
gepTenxax

HavansHbie cBeneHus o kyoe u
MMUPAMUIE, UX PA3BEPTKU U
Moaenu. Ceuenus

https://resh.edu.ru/subject/lesson/6018/conspect/



https://resh.edu.ru/subject/lesson/4756/conspect/
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252/re-71fbb381-8eed-4ca5-b9b7-264d9d3ee120
https://resh.edu.ru/subject/lesson/6018/conspect/

MHOTI'OI'PaHHHKOB

HauanbHble cBeeHus o kyoe u
MMUPaMUIE, UX Pa3BEPTKU U
Monemu. Ceuenns
MHOI'OTPaHHUKOB

Ilonsarue 00 akCHOMaTHYECKOM
MMOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUHU U
CIECTBUS U3 HUX

[TonsiTue 00 akcMOMaTHYECKOM
HOCTPOEHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPHH U
CIIEICTBUS M3 HUX

ITonsarue 00 akCHOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometrii-

10438/aksiomy-stereometrii-i-ikh-prosteishie-

sledstviia-9252

10

ITonsTre 00 aKCMOMAaTHYECKOM
IOCTPOCHUU CTCPECOMETPUHN:
AKCUOMBI CTCPCOMCTPHUH U
CICACTBHUA U3 HUX

11

B3anmHoe pacnonoxenue
MPSIMBIX B TPOCTPAHCTBE:
nepeceKaroluecs, napauienbHble
" CKpCIIMBAIOIIUECCA MMPAMBIC

12

[TapannenbHOCTh MPSAMBIX U
MJIOCKOCTEN B MPOCTPAHCTBE:
napaJiebHble PSMbIE B
MIPOCTPAHCTBE; MapalIebHOCTh

https://resh.edu.ru/subject/lesson/6065/conspect/



https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://www.yaklass.ru/p/geometria/10-klass/osnovnye-poniatiia-stereometrii-10438/aksiomy-stereometrii-i-ikh-prosteishie-sledstviia-9252
https://resh.edu.ru/subject/lesson/6065/conspect/

TPEX MPSIMBIX

[TapanienbHOCTh NPAMBIX U
IIJIOCKOCTEN B MIPOCTPAHCTBE:

13 .
[TapamensHOCTD NPSIMOKN U
MJIOCKOCTH
14 VYTI1Bl C COHAIpaBICHHBIMU
CTOpOHaMu
https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
15 VYroa Mmexay npsiMbIMH B 10435/opredelenie-i-svoistva-
MIPOCTPAHCTBE skreshchivaiushchikhsia-priamykh-ugol-
mezhdu-priam_-11302/re-a224bc37-6cce-4611-
b28c-1d8214149f6f
16 Yroa Mexny npsMbIMH B
MIPOCTPAHCTBE
17 [TapannenbHOCTh MIIOCKOCTEM:
napaiebHble IOCKOCTH
18 CBolicTBa MapasienbHbIX
IIJIOCKOCTEN
IIpocTeliye npocTpaHCTBEHHBIE
19 (UTyphI Ha MJIOCKOCTH: TETPAdIP,
KyO, mapasienenume;
20 [Toctpoenue ceuenuit https://resh.edu.ru/subject/lesson/5444/conspect/
21 [TocTpoenue ceueHui
KontposnpHas pabora o reme
29 "[IpsiMBbI€ U IJIOCKOCTHU B

npoctpanctse. [lapannenbHOCTb
MPSMBIX U TIIIOCKOCTEN"



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-skreshchivaiushchikhsia-priamykh-ugol-mezhdu-priam_-11302/re-a224bc37-6cce-4611-b28c-1d8214149f6f
https://resh.edu.ru/subject/lesson/5444/conspect/

23

[lepneHaAMKyISAPHOCT IPSIMON U
IJIOCKOCTH: NEPIEHIUKYJIISIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE

24

[Ipsimble mapanienbHbIe U
MEPIEHANKYJISAPHBIE K IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/6129/conspect/

25

[Ipsimble mapasnienbHbIe U
MIEPIICHAUKYJIIPHBIE K IIJIOCKOCTH

26

[Tpu3Hak neprneHanKyJIIpHOCTH
OpSAMOI U TIIOCKOCTH

27

[Ipu3Hak neprneHuKyJIIpHOCTH
MIPSIMOM U IITIOCKOCTH

https://resh.edu.ru/subject/lesson/4724/conspect/

28

Teopema o npsimoi
MEPIIEHAUKYJIIPHOMN TIOCKOCTH

29

Teopema o npssmoi
MEePHEHIUKYISIPHOMN TIIOCKOCTH

30

Teopema o npsamoit
MEPIIEHANKYJIIPHOHN TUIOCKOCTH

31

[IeprieHIMKYISAp U HAKIIOHHBIE:
paccTosIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 10 TUIOCKOCTH

https://resh.edu.ru/subject/lesson/6127/conspect/

32

[TeprieHnuKysIp ¥ HAKJIIOHHBIE:
paccTosiHUE OT TOYKH J10
TJIOCKOCTH, PACCTOSIHUE OT
MPSMOM JI0 TIIIOCKOCTH

33

[lepnenaukyIsip 1 HaKJIIOHHBIE:
paccTostHue OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT



https://resh.edu.ru/subject/lesson/6129/conspect/
https://resh.edu.ru/subject/lesson/4724/conspect/
https://resh.edu.ru/subject/lesson/6127/conspect/

MPSIMOM 10 TUIOCKOCTH

34

[IeprieHIMKYISp U HAKIIOHHBIE:

paccTosHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSIHHUE OT
NPSAMOU 10 TIIIOCKOCTH

35

VYTIIBl B IPOCTPaHCTBE: Yol
MEXAY IIPSMOU U TUIOCKOCTBIO

36

JIByrpaHHBIN YroJl, JINHCUHBIN
yTOJI ABYTPAaHHOI'O yIJia

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-

10441 /poniatie-dvugrannogo-ugla-priznak-

perpendikuliarnosti-ploskostei-11035/re-

9aa441b9-4440-42d1-a6ab-0778481ce000

37

JIByrpaHHBIHN yroJl, JINHEUHBIN
yToJ ABYTPaHHOI'O yIJia

38

[lepneHAMKYISAPHOCTD
IJIOCKOCTEN: MIPU3HAK
MIEPIIECHAUKYJIIPHOCTH IBYX
IIJIOCKOCTEN

39

[leprieHIUKYASIPHOCTH
MJIOCKOCTEMN: MPU3HAK
NEePHEHIUKYJIIPHOCTH JIBYX
TIOCKOCTEH

40

[lepnenAMKyISIPHOCTD
IUIOCKOCTEN: MPU3HAK
MEPIEHAUKYJIIPHOCTH JIBYX
IIOCKOCTEN

41

Teopema o Tpéx
MEpIEHAUKYIIpax

https://www.yaklass.ru/p/geometria/10-

klass/perpendikuliarnost-v-prostranstve-

10441 /poniatie-dvugrannogo-ugla-priznak-



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000

perpendikuliarnosti-ploskostei-11035/re-

9a3441b9-4440-42d1-a6ab-0778481ce000

42

Teopema o Tpéx
MEePIEHAUKYIIpax

43

Teopema o Tpéx
MEPIIEHANKYIIpax

44

KonTtponbsHas pabota no Temam
"[leprieHANKYISAPHOCTD NPSAMBIX U
mockoctel" u "Yriabl Mexay
MPSIMBIMM U IUIOCKOCTSMHA"

45

[loHsiTHE MHOTOr'paHHUKA,
OCHOBHBI€ 3JIEMEHTbI
MHOT'OI'PaHHUKA, BBITYKJIbIE U
HEBBINYKJIbI€ MHOT' OTPAHHUKY;
pa3BEépTKa MHOTOrpaHHUKA

46

[Ipu3ma: n-yronbHas npusMma;
I'PaHHU U OCHOBAHUS MPU3MBI;
npsiMasi ¥ HaKJIOHHAsl IPU3MBI;
O0OKOBas U MOJHAS TOBEPXHOCTh
IIPU3MBI

47

[Mapannenenumnen,
IPSIMOYT OJIbHBIH
napa’suiesIenuIe]] U ero CBOCTBa

https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
mnogogrannikov-11037/poniatie-
mnogogrannika-prizma-9282/re-1935ffa0-afa7-
4f17-9ec4-528edf1d18b5

48

ITupamupa: N-yroyibHas
NUpaMuaa, TpaHu U OCHOBAHUE
UpaMuIbl; OOKOBask U MOJIHAS
MOBEPXHOCTh MUPAMHUIBL;



https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/poniatie-dvugrannogo-ugla-priznak-perpendikuliarnosti-ploskostei-11035/re-9aa441b9-4440-42d1-a6ab-0778481ce000
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/poniatie-mnogogrannika-prizma-9282/re-1935ffa0-afa7-4f17-9ec4-528edf1d18b5

IIpaBUJIbHASA U yCEeYEHHAs
nupamuaa

49

[TpaBWIIbHBIC MHOTOT PAHHUKH:
MOHSITH € TTPABMIILHOT O
MHOTOTPaHHHKA; TPABHIIbHAS
MpHU3Ma U MPaBUIIbHAS TUPAMU/IA;
MPaBWIIbHAS TPEYTOJIbHAS
MpaMKJIa ¥ IPABUIIbHBIN
TETpadIp; KyO

50

[IpencraBnenue o NpaBUIBbHBIX
MHOIr'OIrpaHHHUKax: OKTasap,
JOAEKAdAP U UKOCAIAP.

https://resh.edu.ru/subject/lesson/4023/conspect/

o1

CummMmeTpusi B MPOCTPAHCTBE:
CHMMETPHSI OTHOCUTEIBHO TOYKH,
MPSAMOM, MJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPAMHIAX,
napauiejenuneaax, mpaBmIbHbIX
MHOTOI'paHHHKAX

52

Brrancnenue 2j1eMeHTOB
MHOT'OTPaHHUKOB: péOpa,
JTUArOHAIH, YTJIbI

53

[Tnomaas 60KOBOM MTOBEPXHOCTH
Y TOJTHOW TOBEPXHOCTH MPSAMOM
MIPU3MBI, TJIOMIA/1b OCHOBAaHHM,
TeopeMa 0 OOKOBOM MMOBEPXHOCTU
MPSIMOUN NTPU3MBI

https://resh.edu.ru/subject/lesson/5443/conspect/

54

[Tnomane 60KOBOI MOBEPXHOCTH
1 IOBEPXHOCTH MPAaBUIbHON
nrupaMuJibl, TCOpEMaA O IIOIIA I



https://resh.edu.ru/subject/lesson/4023/conspect/
https://resh.edu.ru/subject/lesson/5443/conspect/

OOKOBOI1 TOBEPXHOCTU
yCeUEHHON U PaMHUIbI

KonTtponbshas pabora o reme

> "MHororpaHHuKH" 1
56 [Tonsitue 06 00BEME
57 O0BEM MUpaMuIbI https://resh.edu.ru/subject/lesson/4904/conspect/
https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramida-obemy-
58 O0BEM MUpaMuIbI 1 mnogogrannikov-11037/kak-naiti-obem-
naklonnoi-prizmy-7226011/re-686679b5-delb-
4b5f-b042-ee6c469e5dbl
59 O0BEM MUpaMuIbI 1
60 O6bEM nupaMubl 1
61 O0BEM mpU3MBI 1
62 O6BbEM npu3MbI 1
63 O0BEM mpU3MBI 1 https://resh.edu.ru/subject/lesson/5629/conspect/
64 KonTtponsHas paborta o reme 1
"O6bEMBI MHOTOI'PaHHUKOB"
IToBTOpeHue, o6o0LIIeHNE
65 cHUCcTeMAaTH3alus 3HAaHUM. 1
[TocTtpoenue ceuenuii B
MHOT'OI'PaHHHUKEC
[ToBTOpEeHuUE, 0600IICHIE
cucTeMaTHU3alys 3HaHUH.
66 Beruucnenue paccTosHUN: MEXAY 1

JBYMsI TOYKaMH, OT TOYKH 0
MPSMOM, OT TOYKH /10 MIIOCKOCTH,
MEXY CKPEIIUBAOIIMMUCS



https://resh.edu.ru/subject/lesson/4904/conspect/
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://www.yaklass.ru/p/geometria/10-klass/parallelepiped-prizma-piramida-obemy-mnogogrannikov-11037/kak-naiti-obem-naklonnoi-prizmy-7226011/re-686679b5-de1b-4b5f-b042-ee6c469e5db1
https://resh.edu.ru/subject/lesson/5629/conspect/

IpAMBIMHA

[ToBTOpeHue, o60061IIEHNE
CHUCTEMAaTHU3alUsI 3HAHUI.
Beruucnenne yrioB: Mexay

67 CKPEILMBAIOIIUMHUCS TPIMBIMH, 1
MEXIY IPSIMOU U IIIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTIJIOB MEXKIY
TUIOCKOCTSIMH

68 HToroBast KOHTposIbHAs paboTa 1

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KourpoJubHbie
Bcero P
padoThbI

IIpakTnueckune
padoThbI

Jara
H3Y4YeHUH

DJIeKTPOHHBIE UG poBbIE
o0pa3oBaTe/bHbIC PeCypchl

Coepa u map: mestp,
panuyc, Tuamerp;
TUIOILA/Ib
MIOBEPXHOCTH Cepbl

https://resh.edu.ru/subject/lesson/4034/conspect/

B3aumuoe
pacmnonoxenue chepsl
U TJIOCKOCTH;
KacarelbHast
IJIOCKOCTB K cdepe;
JI0MAa6L chepsl

N3obpaxenue chepsl,
Imapa Ha IJIOCKOCTH.
Ceuenus mapa

Hununapuyeckas
IIOBEPXHOCTb,
oOpa3yromue
UIAHIPUYECKOM
MOBEPXHOCTH, OCh
HWIMHIPUYECKON
MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/6300/conspect/

Huiuaap: ocHOBaHUS
1 OOKoBast
MTOBEPXHOCTH,
o0pasyromas 1 och;



https://resh.edu.ru/subject/lesson/4034/conspect/
https://resh.edu.ru/subject/lesson/6300/conspect/

JI01a1h OOKOBOM U
MOJTHOU MOBEPXHOCTHU

N3obpaxkenne
IUAJTUHIpPA HA
mrockoctu. Pa3séprka
umwimHapa. CedeHus
IAJTUHPA
(TI0CKOCTBIO,
napajuieabHON WU
HepI1eHIUKYJIIPH O
OCH ITUJIMHIpA)

Konnueckas
MTOBEPXHOCTb,
oOpa3yromue
KOHHYECKOH
MMOBEPXHOCTH, OCh U
BEPILIMHA KOHUYECKOU
MTOBEPXHOCTH

https://resh.edu.ru/subject/lesson/4903/conspect/

Konyc: ocHoBanue u
BEpIINHA,
o0pasyromas 1 och;
Iomaas OOKOBOM 1
MOJTHOW TTOBEPXHOCTH

VYceuéHHblil KOHYC:
oOpa3yromme u
BBICOTA; OCHOBAHUS H
O0KOBasi IOBEPXHOCTh

10

N300paxeHne KoHyca
Ha MJIOCKOCTH.



https://resh.edu.ru/subject/lesson/4903/conspect/

Pa3Béprka konyca.
CeueHust KoHyca
(TI0CKOCTHIO,
MapajuleIbHON
OCHOBAHHUIO, U
IJIOCKOCTBHIO,
MPOXOAAILEH Yepe3
BEPILUHY)

11

KomOuHanus e
BpaIllCHUS
MHOI'OI'PaHHHUKOB

12

MHororpaHHUK,
OMMUCAHHBIA OKOJIO
cdepsr; chepa,
BIHCAHHAS B
MHOTOI'paHHUK HJIH B
TEJI0 BpalleHus

13

IToustrie 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tel

https://resh.edu.ru/subject/lesson/4904/conspect/

14

O0bEM LUIIMHIPA,
KOHyca

15

O0bBéM mapa u
IJI0MAAbL Chephl

16

ITono6uble Tena B
IIPOCTPAHCTBE.
CooTHoEHUs MEXAY
IJIOLIAASIMU
IIOBEPXHOCTEH,



https://resh.edu.ru/subject/lesson/4904/conspect/

00BEéMaMM TOTOOHBIX
Tel

17

KonTtponbshas pabora
no temaMm "Tena
BpallleHus" U
"O6bembr TET"

18

BexTop Ha niockocTH
U B IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/4758/conspect/

19

Cnoxenue u
BBIYMTAHHE BEKTOPOB

20

YMHOXEHHE BEKTOpa
Ha 4UCIIO

21

Paznoxenue BekTopa
o TpEM
HEKOMIUJIAaHAPHBIM
BekTopaM. [IpaBuio
rnapasuiesenuIena

https://resh.edu.ru/subject/lesson/6404/conspect/

22

Pemnienue 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM TTPABUIT
JEICTBUI C BEKTOpaMHU

23

IIpssmoyronbHas
cucTemMa KOOpAuHaT B
MIPOCTPaHCTBE.
KoopauHnatsl BekTopa.
IIpocTeiimve 3a1aum B
KOOpAMHATax

24

Yroa mexny

https://resh.edu.ru/subject/lesson/5723/conspect/



https://resh.edu.ru/subject/lesson/4758/conspect/
https://resh.edu.ru/subject/lesson/6404/conspect/
https://resh.edu.ru/subject/lesson/5723/conspect/

BEKTOPaMH.
CkansipHoe
MpOU3BECHUE
BEKTOPOB

25

Beruucnenne yrios
MEXAY NPSIMBIMHU U
TUIOCKOCTSIMU

26

KoopaunatHo-
BEKTOPHBIN METO IIPH
peneHnn
r€OMETPUIECKUX
3a1a4y

https://resh.edu.ru/subject/lesson/5754/conspect/

27

KonTponbsHas padbora
1o Teme "BekTophl u
KOOp/IMHATEHI B
npoctpaHcTae”

28

IToBTOpEHuE,
o6o01ieHune u
cHcTeMaTH3alus
3HaHUN. OCHOBHBIE
¢burypsl, GaxTsl,
TEOpeMBbI Kypca
IJIAaHUMETPUU

29

IToBTOpEHUE,
0000111eHYE U
CHCTEMaTH3aIH
3HaHuii. OCHOBHEBIE

¢burypsl, GaxTsl,
TEOpEeMBI Kypca



https://resh.edu.ru/subject/lesson/5754/conspect/

IIAHUMCETPUHU

30

IToBTOpEHUE,
0000111IcHYE U
CHCTEMaTH3AIH
3HaHW#. 3amaun
TJIAHUMETPUH U
METOJIbI UX PEIICHUS

31

IToBTOpEHUE,
00001IcHNE U
CHUCTEMAaTH3aIUs
3HaHW#. 3amaun
MIJIAHUMETPUH U
METOJIbI UX PElICHUS

32

IToBTOpEHUE,
0000111eHIE U
CUCTEMATU3aLUs
3HaHU. OCHOBHbBIE
¢burypsl, GaxTsl,
TEOpEMBI Kypca
CTEpPEOMETPUU

33

Urorosas
KOHTpOJIbHas paboTa

34

IToBTOpEHUE,
0000111eHYE U
cUCTeMaTH3aLUs
3HAHUU

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

34




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOro aHalln3a, TEOMETPHSL.
['eometpust, 10-11 knaccwl/ Atanacsas JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkunonepHoe oouiectBo «IM3narensctBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

Metonuueckue pekomenganuu. 10-11 knacceol (k yueoHuky Atanacsia JI. C. u

zp.)

HNUAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" denepaibHbIi MOpTa.

2. www.school.edu - "Poccuiickuii 0011eo0pa3oBaTeIbHbIM mopTan'.

3. www.school-collection.edu.ru/ Equnast kosekius mudpoBbix
00pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - docse mIKOIBFHOT'O YYUTENS MAaTEMATHKH
JlokyMeHTaIusi, paboune MaTepuaIbl Ui YYUTEI MAaTeMATHKH

5. www.it-n.ru"Cetb TBOpUECKHX yuuTenei"

6. www.festival.1september.ru ®ecTuBaib negarornyecKux UaCH

7. buonmmoteka LIOK https://m.edsoo.ru



INOACHUTEJIBHASA 3AIINCKA

PaGouass mnporpamma y4yeOHOro Kypca «BeposSTHOCT M CTaTHUCTHKA»
6azoBoro ypoBHs mnsi oOydarommxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOrO CTaHIAApTa CpPEAHETO
oOmiero oOpa3oBaHus, C YU4E€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBAHMIA,
NPEIbSIBIAEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHWIO, M TPAAMUIIUNA POCCHICKOTO
oOpazoBaHus. Peanm3zamusi mporpamMmbl 00€CIIEYMBACT OBJIAJCHHUE KIFOUEBBIMU
KOMIICTCHIIUSIMK, COCTABJISIONIMMH OCHOBY JIJII CAaMOPA3BUTHS M HETPEPHIBHOTO
00pa3oBaHus, LETOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO U MO3HABATEILHOTO
Pa3BUTHS JIMYHOCTU 00 yJaIOIUXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYyebnsiii kKypc «BeposSTHOCTh M CTAaTUCTHUKA» 0a30BOTO YpPOBHS SIBIISIETCA
MPOJOJDKEHUEM U PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOrO ypOBHS
ocHOBHOW mmikoibl. Kypc mpeanaszHadueH Ayt (GOpMUPOBAHUA y OOYHaIOIIHXCS
CTaTUCTUYECKOW KYJIBTYpbl M TIOHUMAaHHS POJIM TEOPUH BEPOATHOCTEM Kak
MaTeMaTUYeCKOro MHCTPYMEHTA JJIsl W3Y4YEHUsI CIIyYalHbIX COOBITUN, BETUYHUH U
npoueccoB. Ilpy u3ydeHun Kypca oOoramjaroTcsi MPEACTABJICHUS YYalllUXCS O
METOAAaX UCCIEI0BAHUSA N3MEHUYNBOTO MUPA, PA3BUBAECTCS IOHUMAaHUE 3HAYMMOCTH
U OOIIHOCTM MAaTeMaTH4YEeCKMX METOJOB MO3HAHMS KakK HEOThEMJIEMOW YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

CopepxaHue Kypca HalmpaBJICHO Ha 3aKpeIUICHUE 3HAHWM, MOJYyYEHHBIX NpU
U3Yy4YECHUU Kypca OCHOBHOM IIKOJIbI U HAa Pa3BUTHUE IPEICTABICHUN O CIy4YaWHBIX
BEJIMUMHAX W B3aUMOCBA35X MEXKJIY HUMHM Ha BaXHBIX IIPUMEpAX, CHOXKEThI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTrBercTBUM C yKa3aHHBIMM LEISIMH B CTPYKType ydeOHOro Kypca
«BeposTHOCTh U CTAaTUCTUKa» CpeIHEH IIKOJIbI Ha 0a30BOM YpPOBHE BBIJIEJICHBI
CIIEIYIOIIME OCHOBHBIE coOjep)KaTeabHble JUHUHU: «CiydailHble COOBITHS W
BEPOSTHOCTUY, «CirydaiiHble BETMYUHBI U 3aKOH OOJIBILIUX YHCEI».

BaxxHyr0o 4acTp Kypca 3aHMMAaeT M3Y4EHHE TI'E€OMETPUYECKOr0 U
OMHOMUAIBHOIO paclpeAeseHul U 3HAKOMCTBO C UX HENPEpPhIBHBIMU aHAJIOT aMU
— II0Ka3aTeJIbHBIM U HOPMAJIbHBIM PacIpeIeICHUSIMH.

Conepxanne nuHUM «CiydailHble COOBITHSI W BEPOSTHOCTU»  CIYXKHT
OCHOBOUM Juisi ()OPMHPOBAHUS TPENCTABICHUNA O pacHpe/leICHUU BEPOSITHOCTEH
MEXAY 3HAYEHUSMH CIIy4alHbIX BEJIMYMH, a TaKXe 3Ta JIMHUA HeoOXoIuMma Kak
0aza Ui W3ydyeHUsS 3aKOHAa OONBIMUX YKcenl — (YHIAMEHTAIBHOTO 3aKOHa,



ACWCTBYIOIIETO B TpPUpPOJE M OOIIECTBE M HMMEIOIIEr0 MaTeMaTHYECKYIO
dopmanmzanuio. Cam 3aK0H OOJIBIIMX YHUCEN IpeUlaracTcs B O3HAKOMHUTEIbHOU
dbopmMe ¢ MUHUMAaIBHBIM HCIOIB30BaHUEM MaTeMaTH4YecKoro (hopManmusma.

Tembl, cBsI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU,
aKIEHTUPYIOT BHUMAaHHWE IIKOJIbHUKOB HA OMHCAHWU W M3YYCHHUH CIyJailHBIX
ABJICHUI C MOMOLIBI0 HENpepbIBHBIX (QyHKIMNA. OCHOBHOE BHUMAaHHE YJEISIETCS
[IOKa3aTeIbHOMY M HOPMaJbHOMY paclpelesIeHUusM, IpU 3TOM Ipearoiaraercs
O3HAaKOMHTEJIbHOE H3yueHHe Marepuana 0e3 [0Ka3aTeabCTB MPUMEHSIEMbIX
(axToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wusydenme kypca «BeposTHOCTP W CTaTHCTHKa» Ha 0a30BOM ypOBHE
OTBOJUTCS 1 yac B HENENI0 B TEUEHHUE KaXJOoro roja oOydeHus, Bcero 68
y4eOHBIX YaCOB.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

[IpencraBneHne AaHHBIX C MOMOLIBI0 Tabmuu W auarpamm. CpenHee
apudmMernyeckoe, MeAMaHa, HauOoJblllee W HaWMEHbIIEe 3HAUEHUs, pa3Max,
JUCIIEPCHSI U CTAHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.

CrnyualiHble SKCTIEPUMEHTHI (OIIBIThI) M CIIyHailHbIe COOBITHSI. DIEMEHTapHBIC
coObITHsl (MCXOBI). BeposTHOCTH ciydallHOTO COOBITHS. BIU30CTh 4YacToTHl U
BEPOSATHOCTH  coObITHl.  CiydaiiHble  ONBITBI  C  PABHOBO3MOXXHBIMU
AJIEMEHTApHBIMU  COOBITUSIMH.  BepodaTHOCTM  COOBITUH B ONbITaX  C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Omnepanuu HajJ COOBITUSIMU: TIEpeceUeHUE, 00bETMHEHUE, TPOTUBOIOIOKHBIE
coObITud. JInarpammel Diinepa. dopmysia cioxkeHns BEPOSITHOCTEM.

YcnoBHas BEPOSATHOCTH. Y MHOXKEHHE BEPOSATHOCTEW. JlepeBo CllydarHOTO
skcnepumenTa. @opmyia MoHONW BEposITHOCTU. HezaBucrumMbie COOBITHSI.

KomOunaroproe npasuiio ymHoxkeHus. [lepectaHoBku u ¢akropuan. HYucno
couetanuit. Tpeyronpauk [Tackans. ®opmyna 6uHoma HeroToHa.

buHapHbIil cydaliHbIN ONBIT (MCIIBITAHUE), YCIeX W Heynada. HezaBucumbie
ucnblTanuss. Ceprsi HE3aBUCHMMBIX MCIHBITAaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyium.

CnydaitHass  BenmuuHa. Pacnpenenenne  BepostHocTen.  /Imarpamma
pactpenenenus. [Ipumepsl pacnpeneieHui, B TOM YHCIIE, T€OMETPUUECKOE H
OMHOMUANBHOE.

11 KUIACC

YucnoBble  XapakTEPUCTUKU  CIYYaWHBIX  BEJIIMYHMH: MaTEMAaTHYECKOE
OXHUJAHHUE, NHUCIEPCUs M CTAaHAAPTHOE OTKIOHEHHWE. [IpuMepsl NpHUMEHEHUs
MaTEMATUYECKOrO OKHUAAHUSI, B TOM YHUCJE B 33a/Ja4aX U3 MOBCEAHEBHOM KU3HHU.
Maremaruyeckoe oxugaHue OWHAPHOW Ciy4yailHOW BeTM4MHBL. MaTemaTudyeckoe
OKMJIAHUE CYMMBI CIy4allHbIX BEJIMYMH. MaTeMaTH4eCKOE OXKUJAHHE W
JTUCIIEPCHS TEOMETPUYECKOT0 U OMHOMUAIBHOTO pacipeeIeHUH.

3aKkoH OOJBIIMX YHUCENT W €ro pojb B Hayke, NPUPOAE U OOIIecTBe.
Br160opouHbIit METOT HCCIIeTOBAHUM.

[IpuMepsl HENpepbhIBHBIX Ciy4alHbIX BenuuuH. [loHsATHE O TJIOTHOCTH
pacnpeneneHus. 3aaadn, NPUBOASIIME K HOpMaIbHOMY pacnpeaencHuto. [lonstue
0 HOPMAaJIbHOM pacIpeacICHUH.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3yAbTaThl OCBOCHUS TMPOTpaMMBl y4eOHOTO TMpenMera
«MaremaTHKay) XapaKTepU3yIOTC:

I'paxaanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKTAHCKOM TMO3UITMH 00yJarOMIeToCs] Kak aKTUBHOTO
M OTBETCTBEHHOI'O WJIEHA POCCHIICKOr0 O0IecTBa, NPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIMOHHPOBAHUS PAa3IMYHBIX CTPYKTYp, SBICHUM,
Iporeayp TPaKIAHCKOro oOmiecTBa (BBIOOPBI, OMPOCHl W TP.), yMEHHEM
B3aMMOJICICTBOBaTh C COIMAJbHBIMA HMHCTUTYTaMH B COOTBETCTBUU C WX
(GYHKIUSIMHU 1 Ha3HAYECHUEM.

Ilarpuornyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO POCCUHCKOMN TPaXKIaHCKON MICHTUIHOCTH, YBAKCHHS K
MPOILIOMY U HACTOSIIEMY POCCHUIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOIICHHUEM K
JOCTHKCHHSIM POCCHIMCKMX MaTeMaTUKOB U POCCHICKONW MaTeMaTHYECKON IIKOJbI,
K HCIONB30BAaHUIO ITHX JOCTIKEHUW B JPYrUX HayKaxX, TEXHOJIOTHUAX, cdepax

SKOHOMMKH.
JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSA:
OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoja;

c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  ITOBEJICHHS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUM HAYKU U ACSATEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUMBOTO Oy TYIIEro.

IcTeTHYECKOE BOCITUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYas ACTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj]ad4, PEIIEHUM, PacCyXJICHUU;
BOCITPUMMYHUBOCTHIO K MATEMATHUYECKUM aClEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3nvecKoe BOCIUTAHME:

chOpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MATEMAaTHYECKUE 3HAHHUS B
WHTEpecax 370pOBOro U 6e30macHOro o0pasa KHW3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pPOBOE MHUTAHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATHA U

OT]IbIXa, peryisipHas busnueckas aKTUBHOCTB); buznuecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
JEeSATENbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHUEM IIEHHOCTH TPYIOIIOOWS; WHTEPECOM K
paznuuHbIM  chepaM  TpopecCHOHANLHON  JESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKCHHSIMH, YMCHHEM COBEPINATh OCO3HAHHBIA BBHIOOD
Oynymieit npodeccuu U peau30BbIBATh COOCTBEHHBIC KW3HEHHBIC IIJIaHbI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTreéMaTHYeCKOMY OOpa3OBaHUIO U
caMo00pa30BaHUIO0 Ha MPOTSIKEHUU BCEH J>KU3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a7a4 MaTEMATUYECKON HAIIPAaBIECHHOCTH.

JIKOJOrM4ecKoe BOCIIMTAHHUE:

c(OPMUPOBAHHOCTBIO HKOJIOTMYECKOW KYJIbTYpPbl, MOHUMAHHEM BIUSHHUS
COLIMAIbHO-DKOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMAIIBHOU
cpedbl, OCO3HaHMEM TIJI0O0AJIBHOIO  XapakTepa JSKOJOIMUECKHX IpodseM;
OpUEHTALIMEN HA INPUMEHEHUE MATEMATHUYECKUX 3HAHUM U1 PEIICHUs 3a1a4d B
o0lacTu OKpy’Karolllell cpeabl, IJIaHUPOBAaHUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX MOCJIEICTBUH JUIs1 OKPYXKAOIIEH CPENBbI.

IleHHOCTH HAYYHOI'O ITO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOW MPAKTUKH, IOHMMAHUEM
MaTeMaTHYeCKON Hayku Kak c(depbl 4UeIOoBEYECKOH MAesITeIbHOCTH, ATAmoB €&
pa3BUTHs M 3HAYUMOCTH JUIS PAa3BUTHsA LHMBWINA3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTeMaTUKH W MAaTeMaTU4YECKOW KYJIbTYpOM KakK CpPEICTBOM IIO3HAHUS MUDPA;
TOTOBHOCTBIO OCYIIECTBJIATH ITPOEKTHYIO M HCCIIENOBATEIBCKYIO JEATEIBHOCTD
VH/JVBUAYaIbHO U B I'PYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IpenMeTa
«MaremaTuka XapaKTepU3yIOTCS OBJTaJICHUEM YHHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvlie  Oelicmsus, — obecneuusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYEcco8 ooyuarowuxca (oceoeHue
Memooo8  NO3HAHUA  OKpYJCcaroujeeo  Mupda,  NpuMeHeHue  J02U4ecKUXx,
uccnedosamenbCKux onepayuil, ymeHutl pabomams ¢ uHgpopmayueti).

ba3oBrblie 1oruyeckue 1eHCTBUA:

e BBUIBIITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIYy MOHITHUSIMU, (OPMYIHPOBATH
ONpe/eNieHUs]  TMOHSATUW;  yCTaHaBIMBATh  CYIIECTBEHHBIA  MPHU3HAK
KJIacCU(UKAIMM, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYKJCHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIIbHBIC, C€IWHUYHBIC, YaCTHBIC W OOIIWE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunsi B (akTax, JaHHBIX, HAOMIOMCHUSX W YTBEPKIACHUSIX,



npenjaratb  KpUTepUM  JJIL  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BHIBOABI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKJIIOUSHHH M0 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO J0Ka3aTeIhCTBA MaTeMaTHYeCKUX
YTBEpKIEHUMN (IIpsIMbIE U OT MPOTHUBHOTO), BBHICTPAWBaTh apryMEHTAIIUIO,
MPUBOJIUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CYXXJICHUS 1 BBIBOJIBI;

e BBIOMPATH CMOCOO perieHus ydyeOHOW 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOUpATh HaubojIee TMOAXOMSAINIMNA C Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBrble ucciienoBarebCKue JeiicTBUA:

e HCIOJb30BaTh BOMPOCHI KAK MCCIENOBATEIbLCKUI MHCTPYMEHT IO3HAHUS;
dbopmMynmupoBaTh BONPOCHL, (PUKCUPYIOIIHME MTPOTHUBOpPEUYHE, MpPOoOIeMYy,
yCTaHaBJMBaTh  MCKOMOE W  JaHHoe, (OopMUpOBAaTH  TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

e TPOBOIUTH CaMOCTOATEITLHO CTUTAaHUPOBAHHBII HKCIICPUMEHT,
UCCJIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaTU4eCKOro
O0BEKTa, SBJICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMHU, IPOIIECCAMMU;

e  CaMOCTOATEJILHO (HOPMYIUPOBATHL 00OOIIECHUS U BBIBOJIBI M0 PE3yjIbTaTaM
MPOBEIEHHOTO HAOIIOJCHUS, MCCIIEIOBAHUSI, OIEHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB M 0000IICHUI;

e TMPOTHO3WPOBATH BO3MOKHOE PA3BUTHE IPOIIECCa, a TAaK)KE BBIABUTATH
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanmeii:

e BBIBIATH JAePUITUTH WHGOPMAIIUU, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMPOC U JJIS PEIICHUS 3aa4H;

e BbIOMpAaTh HWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHATM3UPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETUPOBATH WHOOPMAIIHIO
pa3IMYHbIX BUIOB U POPM IPE/ICTABICHUS;

e CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEACTABIATH €€ B Pa3IMUHbBIX (Popmax,
WLTIOCTPUPOBATh rpapuuecKus;

e OIICHUBATH HaJE&KHOCTD uHdopmaru o CaMOCTOSITEIbHO
chOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvuvie KOMMYHUKaAmMu@Hble Oelicmeus,  0becnevusaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oouenue:



BOCIIpUHUMATh W  (QOPMYIUPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBUSIMH M LIENISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3PCHHUsI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0 00CYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI; COIMOCTABISATh CBOM CYXICHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JHAJIOTa, OOHAPY)KMBATh Pa3IUYUEe M CXOACTBO IO3MITUH; B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBAHUS,  TPOEKTa;  CaMOCTOATENILHO  BBIOMparh  (opmar
BBICTYIUJICHUS C y4ETOM 3aJ71a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

Corpyanun4ectBo:

3)

NOHMMATh U HWCIOJB30BaTh  MPEUMYILIECTBA  KOMAaHJAHOW  H
MHAVBUAYAJILHOW paOOTHI TP pElIEHUH YU4eOHBIX 3a7a4; IPUHUMATh LIETb
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPraHU3alMI COBMECTHOU
paboTHl, paclpeaesisiaTh BUAbI paboT, JOroBapuBaThes, 00CYKJIaTh MPOLIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;
y4acTBOBATh B IPYNNOBBIX (opMax paboThl (00CYkAEHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ ILITYPMbD» W HHBIE); BBIIOJHATH CBOK 4YacTb pabOThl U
KOOpAUHUPOBATb CBOM JEHUCTBUA C JAPYTMMH YJ€HAMU KOMAaH/bI,
OLICHMBATh KAueCTBO CBOET0 BKJAJa B OOLIMH MPOAYKT MO KPUTEPUSM,
c(OpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBHUSL.

Vuueepcanvuvie  pecynamuenvie  Oeticmeus, obecneuugarom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.
Camoopranmzanmusi:
COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3a7a4¥, BHIOUPATh CIIOCO0 PEIIeHUs ¢

y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTHPOBATh BApUAHThI PELLICHUI C Y4ETOM HOBOM MH(OpMALIIH.
CaMOKOHTpPO/IBb:

BJIQJICTh HABBIKAMU IIO3HABaTeJIbHOW pedIeKCuu KaKk OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMH  CaMOMPOBEPKH, CaMOKOHTpPOJS Tpolecca U
pe3ysbTara peueH!us MaTeEMaTUIECKOM 3a/1a4u;

MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IMPU PEHICHUU
3a7a4d, BHOCHUTb KOPPEKTHBBI B JEITEIbHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMICHHBIX OIMNOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKECHUSA WIM HEAOCTHKECHHUSA PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATbBI

10 KVIACC

Yurtath ¥ CTPOUTDH TAOIHIIBI U JTUATPAMMBEI.

OnepupoBaTh  MOHATUSIMHU:  CcpeAHee  apuMeTHdYecKkoe,  MeIuaHa,
HauOoJbIIIee, HANMEHbBIIIEE 3HAUCHHE, pa3MaX MAaCCHUBA YHCJIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSAMU: CIYYalHBIA AKCIEPUMEHT (ONBIT) W CIydailHOE
cOOBITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIM MCXOJ) CIIy4allHOTO OIIbITa;
HAXOAUTh BEPOSITHOCTU B OMbBITAX C PABHOBO3MOXXHBIMH CIIYYalHBIMU COOBITHSIMH,
HaXOAUTh W CPAaBHUBATH BEPOSTHOCTH COOBITUH B M3YYEHHBIX CIIy4allHBIX
JKCIIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHS: TepecedeHue U OObEeIUHECHHE
JNAHHBIX  COOBITUM, COOBITHE, MPOTUBOIOJOXKHOE JAaHHOMY  COOBITHIO;
MOJIL30BaThCs qUarpaMmamu Jisepa u (GOpMyJoi CI0KEHUS BEPOATHOCTEH Mpu
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSMU: YCIOBHAS BEPOATHOCTb, HE3aBUCUMBbIC COOBITHS;
HaXOJIUTh BEPOSITHOCTU C IMOMOIIbIO MpaBWJia YMHOXKEHHS, C MOMOIIbIO JEpeBa
CIIy4allHOTO OIIBITA.

[TpumeHsaTh KOMOMHATOPHOE TIPABUIIO YMHOXKEHUS MPU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSTUSMHU: HCHBITAHUE, HE3aBUCHUMBIE HCHOBITAHUS, CEpUA
UCIIBITAHWM, yCHeX U HeyJaya; HaxOJWTh BEPOSTHOCTH COOBITUM B CEpUH
HE3aBUCUMBIX UCIIBITAHUHN JI0 TIEPBOTO yCIeXa; HaXOJUTh BEPOSITHOCTH COOBITHH B
CepUH UCHbITaHUN bepHyIuun.

OnepupoBaTh  MOHATUSIMH:  CIy4yaliHas  BEJIMUMHA,  paclpeiesieHue
BEPOSTHOCTEH, AUarpaMMa pacipeieIeHusl.

11 KIIACC

CpaBHMBaTh  BEPOSITHOCTM  3HAUYEHWM  CIIydalHOW  BEJIMYMHBI 1O
PaCIIPEICIICHUIO UM C IIOMOILBIO THarpaMM.

OnepupoBaTh MOHITUEM MATEMATUYECKOTO OKUAHUS; IPUBOAUTH TPUMEPHI,
KaK IMPUMEHSIETCd MaTEMAaTHYECKOE OXUJIAHWUE CIy4alHOW BEJIWYHUHBI HAXOIUTH
MAaTEMaTHYECKOE OXKUIAHUE 110 JTaHHOMY PacCIpeaeIICHHUIO.

NwmeTh nipescTaBiieHrne 0 3aKOHE OOJBIINX YHCE.

HNmeTs npeicTaBieHre 0 HOpMaIbHOM PaCIpEACICHUN.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

Ne i/t

HaunmeHoBaHue pa3iesioB H TeM
NMPoOrpamMMel

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbl

IIpakTnuyeckue
padoThI

JIEKTPOHHBIE
(uugposbIe)
oOpa3oBare/ibHbIE

pecypchbl

HpCHCTaBHGHI/IC JaHHBIX U OIIMCaTCIbHas
CTaTUCTHUKaA

CayuaiiHble ONBITHI U CITy4ailHble COOBITHS,
OIBITHI C PABHOBO3MOHBIMU
JIEMEHTAPHBIMU UCXOJaMU

Omneparuu HaJl COOBITUSMH, CIOXKEHHE
BEPOSITHOCTEN

VYcnoBHas BEPOSTHOCTD, 1EPEBO
CIIy4aifHOT0 OmbITa, (hopMyJia MOJTHOM
BCPOATHOCTU U HC3aBUCUMOCTDH COOBITHH

OneMeHTbl KOMOMHATOPUKU

CepI/II/I MOCJIeA0BaTEIbHBIX UCIBITAHUMN

CayyaiiHble BEIMYUHBI U paclpeeIeHus

0Nl Ol

O0600111eHrE 1 CUCTEMATH3AINS 3HAHUI

gagloolw| s~

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3ienoB U TeM Konrpoasupie | paxruseckie (uudposbie)
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 MartemaT4ecKoe OXKUJaHUE CIIy4YalHOU 4
BEJIMYMHBI
5 anneupcnvs{ U CTaHAAPTHOE OTKJIOHEHHUE 4 1
CITy4aifHOM BEJIMYUHBI
3 3aKkoH OOJIBIIMX YHCE 3 1
4 HenpepbiBHbBIE CiTydailHbIE BETUYUHbI 5
(pacnipezneneHus)
5 HopmanbsHoe pacnipenenenus 2 1
6 [ToBTOpEHUE, 0606H1€H%€ u 19 5
CHUCTEMaTH3aIHsl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTnyeckue
padoThI

JIEKTPOHHBIE
nupposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpencraBienne JaHHBIX C TOMOIIBIO
TaOJIUII U JTUArPaMM

Cpennee apudmeTndeckoe, MeIMana,
HauOOJbIlIee U HANMEHBIIIEe 3HAYCHUS,
pa3max, qucrepcHs, CTaHAapTHOE
OTKJIOHCHUEC YU CIIOBBIX Ha60p0B

bu6nmunoreka [JOK
https://m.edsoo.ru

Cpennee apupmMeTndeckoe, MeIUaHa,
HauOOJbIIIee U HaUMEHbIIIee 3HAUCHUS,
pa3Max, IMCIepCHsi, CTAaHIapTHOE
OTKJIOHEHHE YU CIIOBBIX HAOOPOB

Cpennee apupmeTndeckoe, MeIMaHa,
HauOoJbIllee U HaUMEHbIIIee 3HaUeHuS,
pa3max, AMCIepcHsi, CTaHAapTHOE
OTKJIOHEHH € YHCIIOBBIX HA0OPOB

Crny4aiiHble 3KCIIEPUMEHTHI (OTBITH) U
cilydaiiHble COOBITHSI. DJIeMEHTapHbIe
COOBITHS (MCXOIbI)

BeposatHocTh ciyyaltHOro COOBITHSL.
BepositHOCTH COOBITHIA B ONIBITaX C
PaBHOBO3MOKHBIMH 3JIEM €HTaPHBIMH
COOBITHSIMU



https://m.edsoo.ru/

BeposTHOCTB clTy4aitHOro COOBITHS.

! [TpakTuyeckas padora .
Omnepanuu HaJl COOBITHSIMHU: TIEPECEUCHHE,

8 00beIUHEHUE COOBITHI, 1
MIPOTHBOIOJIOXKHBIEC COOBITHS. J[MarpaMmbl
Diinepa
Omneparuu HaJl COOBITUSMH: TTEpeCcCeUeHIE,

9 00bEIUHCHUE COOBITHI, 1
MIPOTHBOIIOJIOKHBIE COOBITHSA. J[HmarpamMMbl
Diinepa

10 dopmyiia cI0KEHUS BEPOSTHOCTEH 1
YcnoBHAs BEPOSTHOCTh. Y MHOKEHHE

11 BeposiTHOCTEH. JlepeBo ciydyaiiHOTO 1
IKCIIEPUMEHTA
VYcoBHas BEpOATHOCTh. Y MHOKEHUE

12 BEPOSATHOCTEN. [[epeBo cirydaliHOro 1
IKCIEPUMEHTA
YcnoBHAs BEPOSTHOCTh. Y MHOKEHHE

13 BEpOATHOCTEN. JlepeBo CiydaliHOro 1
IKCIEPUMEHTA

14 dopmyiia mOJHON BEPOSTHOCTH

15 dopmyia MoIHON BEPOSTHOCTU 1

16 dopmyJa MOJTHOU BEPOSITHOCTH. 1
HezaBucumeblie coObITHS

17 KontponpHas pabora 1

18 KomOnHaTopHOE MPaBUIIO YMHOXKEHUS 1

19 [TepectanoBKM U aKTOpUAT 1

20 Yucno coueranuit 1




Tpeyronbuuk [lackans. ®opmysna 6uHOMA

21
Hprorona
buHapHbIi ciydaliHbIH ONBIT (MCIIBITAHKE),

29 ycriex 1 Heyaada. HesaBucumble
ucnbiTanus. Cepus He3aBUCUMBIX
UCIIBITAaHU 10 IEPBOTO ycrexa

93 Cepust He3aBUCHMBIX HCITBITAHHIHA
bepnymm
Cepust He3aBUCUMBIX UCIBITAHUH.

24 [TpakTyeckas paboTa ¢ UCIOIb30BAHHEM
AIIEKTPOHHBIX TaOIHUI]

25 CryyaiiHas BenTM4MHA

26 Pacnpenenenue BepositHocTel. Jluarpamma
pacripeneneHus

97 CyMMa 1 mpou3BeICHUE CIyYaHbIX
BEIIMYUH

98 CyMMa 1 Tpou3BeIeHUE CITydaliHbIX
BEITMYUH

29 [Tpumeps! pacnipesnesieHul, B TOM YUCIe
reoMeTpuieckoe 1 OMHOMHUATILHOE

30 [Tpumepsl pacnipenenieHui, B TOM YUCIE
reoMeTPUIECKOe U OMHOMHAILHOE

31 [ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alus 3HaHU I

39 [ToBTOpEHUE, 000OIICHHUE 1
cUCTeMaTU3alus 3HaHUI

33 Htoroas KOHTpoJbHas paboTa

34 [ToBTOpenue, 06001EeHE U




cUCTeMaTU3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KUIACC

Ne n/m

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchbl

[ToBTOpeHue, 0600IICHNME,
cucTemaTu3anus 3Hanui. CirydaifHbie
OTIBITHI U BEPOATHOCTH CITyYailHBIX
coObITHii. Cepry HE3aBUCHMBIX
HUCIBITAHUHN

[ToBTOpenue, 0606mIIeHNHE,
cuctemMaTu3anus 3HaHui. CirydaiiHble
OTBITHI U BEPOSITHOCTH CITyYalHBIX
coObITHi. Cepry HE3aBHCHMBIX
HUCIIBITAHUH

[ToBTOpeHue, 0600MIICHNHE,
cuctemaTu3anus 3HaHui. CiydaiiHbie
OTBITHI U BEPOSITHOCTH CITyYalHBIX
coObITrii. Cepry HE3aBHCHMBIX
HUCIBITAHUHN

[ToBTOpenue, 0606mIeHNHE,
cucremaTu3anus 3HaHui. CirydaiiHbie
OIIBITHl U BEPOSITHOCTH CITy4alHbIX
coObITuil. Cepun HE3aBUCHMBIX
WCTIBITAHUI

[Ipumepsl IpUMEHEHUS
MaTeMaTHYECKOT'0 OXKHUIAHUS
(cTpaxoBaHue, T0oTEpES)




MaremaTtndueckoe OXHIAHUC CYMMBI

° Clly4ailHbIX BETUYMH
MaremaTndyeckoe 0KHUJIaHHE

7 T€OMETPUIECKOT0 U OMHOMUAIBHOTO
pacnpeneneHni
MaremaTu4ecKkoe OKUJaHnE

8 reOMETPUYECKOr0 U ONHOMHAIBHOTO
pacrnpeneneHui

9 Jlucnepcus v CTaHJapTHOE OTKJIOHEHUE

10 Jucnepcus U cTaHAapTHOE OTKJIOHEHHE

11 Jlucnepcuu reoMeTpuyecKoro u
OMHOMHAILHOTO pacipeeIeHUs

12 [IpakTnueckas padota c
WCIIOJIb30BAHUEM DJICKTPOHHBIX TaOJHI]

13 3akoH O00JBIINX Yucen. BeiOOpoUHBIi
METOJ UCCIEA0BaHUI

14 3akoH 60JbIIKX yucen. BeioopouHsbIit
METOJI MCCJICIOBaHUM

15 [IpakTueckas pabora c
UCIOJIb30BAaHUEM 3JIEKTPOHHBIX Ta0JIMIL

16 Hrorosas koHTposbHAs paboTa
[Ipumepsl HenpepbIBHBIX CIIy4ailHBIX

17 BeNMYUH. OYHKIHUS JIOTHOCTU
pacnpenenenus. PaBHomepHoe
pacrnpenesieHue U ero cBoicTa
[Ipumepsl HenpepbIBHBIX CITy4ailHBIX

18 BenU4MH. O yHKIMS IUIOTHOCTH

paciupeacjiCHusd. PaBHOM CpPHOC




pacrnpenesneHue U ero CBOMCTBA

19

3ajauu, TpUBOJALINE K HOPMAJIBHOMY
pacnpeneneHnto. OyHKIHS MJIOTHOCTH U
CBOMCTBA HOPMAJIBHOI'O pacipeeneHus

20

[IpakTueckas paborta c
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJINIL

21

[ToBTOpEeHue, 0600IICHHE 1
cucremMaru3anus 3HaHuii. OnucaTenpHast
CTATHUCTHKA

22

[ToBTOpenue, 0600MIeHHE U
cucTeMaTuizanus 3HaHuil. OnucareabHas
CTAaTUCTHKA

23

[ToBTOpEHue, 0606IICHUE U
cucreMatu3anus 3HaHui. OIBITE C
PaBHOBO3MOKHBIMU 3JI€MEHTapPHBIMU
COOBITHSIMU

24

[ToBTOpEeHue, 0600IICHHE 1
cucTeMaTtu3anus 3HaHui. OTBITHI ¢
PaBHOBO3MOXXHBIMH 3JIEMEHTaPHBIMH
COOBITHSIMU

25

[ToBTOpEHUE, 0000IICHHE U
cHcTeMaTH3alus 3HaHui. Beraucnenue
BEPOSITHOCTEH COOBITUH C TPUMEHEHHEM
dhopMyn ¥ rpaUUECKUX METO/I0B
(koopavHaTHAs MpsMasi, 1€PEBoO,
quarpamMma Jitiepa)

26

[ToBTOpEeHue, 0600IICHHE U
cucTeMaTu3aiusa 3HaHui. Beruucienue




BEPOSATHOCTEN COOBITUH C TPUMEHEHUEM
dhopMyn ¥ rpaUUECKUX METO/I0B
(koopauHaTHAs psMasi, 1epeBo,
nuarpamma Jitiepa)

27

[ToBTOpEeHue, 0600IICHHE 1
CHCTEeMaTU3alus 3HaHWI. Beraucienue
BEPOSTHOCTEH COOBITUH C IPUMEHEHUEM
dhopmyn u rpaUUECKUX METO/I0B
(xoopauHaTHas mpsiMas, 1EpeBo,
JyarpaMma Jusepa)

28

[ToBTOpenue, 0600IeHHE U
cUcTeMaTHh3alus 3HaHui. Beraucienue
BEPOSATHOCTEN COOBITUH C TPUMEHEHUEM
dhopmyn u rpauuECcKUX METO/I0B
(xoopauHaTHAs psiMas, 1epeBo,
nuarpamMma Jitiepa)

29

[ToBTOpEHuUE, 00600IICHNE 1
cuctemaTu3anus 3HaHui. CiydaiitHble
BEJIMYMHBI U PACIIPEEICHHS

30

[ToBTOpenue, 0600IIeHHE U
cucreMaru3anus 3HaHui. CiryyaiiHble
BEJIMYUHBI U pacrpeaeneHust

31

[ToBTOpEHUE, 0000IICHHE U
cucTeMaTHh3alus 3HaHUH.
MareMaTuyeckoe OX1IaHuE CIydyailHON
BEJIMYHUHBI

32

[ToBTOpEeHue, 0600IICHHE U
CHUCTEMAaTHU3allUI 3HAHUI.
MaremMaTtnueckoe 0XXKUJJaHuE CITy4aitHON




BCIIMYUHBI

33 Hrorosast KOHTpoJIbHAS paboTa 1

34 [ToBTOpEHue, O606Hl€HI/Ive U 1
cucTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

* CripaBOYHUK-IIPAKTUKYM 110 TEOPUHU BeposiTHOCTen. /-11 kiaccel. 3amaun,
tecthl, BapuanThl. DI'OC (+CD)

* MaTeMaruueckasi BepTUKaib. Teopus BEPOATHOCTEH U cTaTUCTUKA. 7-9

KJIacChl: y4eb. mocooue 1t 0011e00pa3oBaTeIbHBIX OpraHu3aIii

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HUHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" denepanbHbIi MOpTa.

2. www.school.edu - "Poccuiickuii 001ieo0pa3oBaTelbHbIN mopTan'.

3. www.school-collection.edu.ru/ Equnast kosekius mudpoBbix
00pa30BaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - 10Che MIKOJILHOTO YYUTENSI MAaTeMaTHKH
JlokyMeHTal¥sl, padoYre MaTepUalIbl I YIUTEIIS MaTeMaTHKH

5. www.it-n.ru"Cerb TBOpUECKHX yuHTeneH"

6. www.festival.1september.ru ®ecTrBaib megaroruyecKux UaCH

7. bubmmoreka IIOK https://m.edsoo.ru
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