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MOACHUTEJIbBHASA 3ATIMCKA

PabGouass mporpamma yueOHOTro Kypca «Anredpa W Havyajla MaT€MaTHYE€CKOTO
aHanu3a» 0a30BOro ypoBHS JJisg oOydaroniuxcst 11 kiaccoB pazpaboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO OOpa30BaTEIBHOIO CTaHAAPTa CPEIHETO OOIIEro
oOpa3zoBanusa o1 29.12.2012 Ne 273-®3, ¢ y4€TOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMI, MPEIBABIIEMBIX K MaTEeMaTHUYECKOMY OOpa3oBaHUIO, W TPaIUIIHid
poccuiickoro oOpa3zoBaHus. Peammsanms mporpaMMbl 0OOECTIEUYMBAET OBJaJICHUE
KITIOYEBBIMA KOMIIETEHIIMSIMHU, COCTABJISIIOIIMMH OCHOBY JUISI CAMOpPa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOMICKYIbTypHOTO, JTUYHOCTHOTO U
MI03HABATEIFHOTO PA3BUTHUS TUIHOCTH 00YJArOIIUXCS.

HEJU U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hadama MaTeMaTHYECKOTO aHaIN3a» SBISIETCS OIHUM U3
HauOoJIee 3HAYUMBIX B IIPOIPaMME CTapIel IITKOJIBI, TTOCKOJBKY, C OJJHON CTOPOHBI,
OH oOecreynBaeT HHCTPYMEHTANbHYIO 0a3y /I H3YYCeHHS BCEX ECTECTBEHHO-
HAy4YHBIX KypCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE MU aOCTPAKTHOE
MBIIIJICHUE  yYallUXCSd Ha YpOBHE, HEOOXOIUMOM JUISI OCBOCHHS KYPCOB
MH(POPMATHKH, OOIIECTBO3HAHMS, HCTOPHH, CIIOBECHOCTH. B pamkax jgaHHOro Kypca
yJaliuecss OBIIAJICBAIOT YHHBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
GopMyTUpPYET CBOM JOCTHKCHHUS B MaTeMaTHIecKoi popme.

Kypc anreOpbl 1 Hayanm MaTeMaTHYECKOTO aHaIM3a 3aKJaJbIBACT OCHOBY IS
YCIICIITHOT'O OBJIJICHUS 3aKOHAMH (PU3UKU, XUMHUH, OUOJIOTUH, TTIOHUMAHHUSI OCHOBHBIX
TEH/ICHIIMHA SKOHOMUKH W OOINECTBEHHOW >KHM3HH, IO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX ITUPPOBBIX M KOMITHIOTEPHBIX TEXHOJIOTHUSIX, YBEPCHHO HCITOJIb30BaTh
UX B MTOBCEIHEBHOH XKM3HU. B TOXKe BpeMs OBJIajJicHHE aOCTPaKTHBIMU U JIOTHUECKH
CTPOTUMH MAaTEMaTHYECKUMH KOHCTPYKIMSMH DPa3BUBAaCT YMCHHE HaXOIWTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH  YTBEPXKICHHS, HCIIOIH30BaTh
0000IIeHne W KOHKPETH3allMio, aOCTparupoBaHWE © aHAIOTHIO, (popMupyeT
KpEeaTUBHOE M KPUTHYECKOE MbIIIeHHe. B Xoje wu3yueHus anreOpsl W Hadaml
MaTEeMaTUYeCKOTO aHaIW3a B CTAapIIed IIKOJE ydYalluecs MOJYyYar0T HOBBIH OIIBIT
pEelICHHs] TPHUKIAJAHBIX 3a7ad, CaMOCTOSTEIBHOTO TIOCTPOCHHS MaTEeMaTHYECKUX
MOJIeNIel peaTbHBIX CUTYallMi M MHTEPIIPETAIIMHU TTOJTYICHHBIX PEIICHUM, 3HAKOMSTCS
C MpUMepaMu MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U B MCKYCCTBE,
C BBIIAIOIIUMHUCS MATEMATHIECKUMU OTKPBITUSMH M UX aBTOPAMHU.

Kypc oOmamaer 3HAYMTENBHBIM BOCHUTATEIBHBIM MMOTCHITMAIOM, KOTOPBIH
peanm3yeTcsi Kak dYepe3 y4eOHBI MaTepuan, CHOCOOCTBYIOMIHKN (HOPMHPOBAHUIO
HAyYHOTO MHPOBO33PEHUS, TaK U Yepe3 crennuduky yueOHOM NeITeTbHOCTH,



TpeOyroIIel caMOCTOATENIBHOCTH, aKKYPAaTHOCTH, MPOJOJKUTEIBHON KOHIEHTPALUU
BHUMAaHMS U OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yJIbTAaT.

B ocHoBe meTonuku oOydeHus anreOpe W HavallaM MaTEMaTUYECKOTO aHalu3a
JIEKUT JAEATETbHOCTHBIN MPUHIIUN 00 yYSHUSI.

Crpykrypa Kypca «Anredpa M Hayajla MaTeMaTHYECKOTO aHalli3a» BKIIOYAET
CIEAYIOIINE COJIePKATEIbHO-METOANYECKUE JIMHUM: «DYyHKIMU U TpaduKu,
«IIpousBogHass U ee TIeOMETPUYECKUH CMbICH», «lIpuMeHeHue npou3BOAHON K
uccienoanuio ¢GyHkuuin», <«llepBooOpasnas u wuHTerpan» «KoMmOuHaTopukay,
«ONEMEHTbl TEOPUM BEPOSITHOCTH», «YPAaBHEHUS U HEPABEHCTBA C JAByMS
nepeMeHHbIMUY. Bce OCHOBHBIE COIEPKATEIBHO-METOAUUYECKUE JTMHUM H3Y4YarOTCH
Ha MPOTSHKEHUM ABYX JIET 00yUeHHUs B CTapIIeil IKOJEe, €CTECTBEHHO JOTOJHSIS IPYT
JIpyra ¥ TOCTENEHHO HACHINIAsCh HOBBIMU TEeMaMu W paszaenaMu. J[aHHBIM Kypc
SIBJISIETCSI UHTETPATUBHBIM, TIOCKOJIBKY 00OBEANHSET B ce0€ coJepKaHue HECKOJIBKUX
MaTeMaTHYEeCKUX JUCIUIUIMH: airedpa, TPUTOHOMETPHUsS, MaTeMAaTHYECKUN aHaJIn3,
Teopuss MHOXecTB W np. [lo Mepe Toro kak ywamuecs OBJIaAeBalOT Bc€ Ooiee
IIMPOKUM MaTEMaTUYECKUM ammapaToM, y HUX IMOCIEI0BaTEIbHO (GOpMHUPYETCS U
COBEPILICHCTBYETCSI YMEHHUE CTPOUTh MAaTEMATUYECKYI0 MO/JIECNIb PEAIbHON CUTYyalllH,
NPUMEHATh 3HaHMS, TOJIyYeHHBbIE B Kypce «Aunrebpa M Hadyajia MaTeMaTHYECKOTO
aHajau3a», JUIS PEelIeHUs] CaMOCTOATENIBHO C(OpMyIMpOBaHHON MaTeMaTHUeCKOM
3a/1a4d, a 3aTEM UHTEPIPETUPOBATH MMOJTYUYECHHBIA pe3yJIbTar.

CopepxxarenbHo-MeToandeckass JHUHUS «DYyHKIUM U TpapuKU»  TECHO
NEPEIUIETAETCS C IPYTUMH JMHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBbICIIE 3aJ1a€T
MOCJIEIOBATENIBHOCTh M3YYEHUs1 MaTepuana. M3ydeHue CTEeneHHOM, MOKa3aTeIbHOM,
norapuMUYECKO U TPUTOHOMETPUYECKUX (YHKIHMM, X CBOHCTB U T'paUKOB,
UCIIOJIb30BaHNe (DYHKIMU [JIsi pelieHus 3ajady W3 JPYruX y4eOHBIX MPEIMETOB H
peanbHON KM3HM TECHO CBSI3aHO KaK C MaTEeMaTUYECKUM aHalM30M, TaK U C
pElIeHHEeM ypaBHEHHM W HepaBeHCTB. llpu 3ToM Ooibllioe BHUMAaHHE YJEISETCS
(GbopMHUPOBaHUIO YMEHHS BBIpaXaTh (POpPMyaMU 3aBUCUMOCTH MEXKIY Pa3THYHBIMU
BEITMYMHAMHU, MCCIICIOBATh MOJy4YeHHbIE (DYHKIIUU, CTPOUTh uX Tpaduku. Matepuan
OTOM COAEPXKATEIbHOW JIMHUM HALEJIeH Ha pa3BUTUE YMEHHM W HABBIKOB,
MO3BOJISIIONIUX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMH B Pa3lUdIHON (opme:
aHAJTUTUICCKOU, Tpaduiueckoil u cioBecHOU. Ero u3ydeHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHWIO W KOHKPETH3aIluH,
HCIOJIb30BAHUIO AHAJIOTUH.

ConepxatenbHas muHus «Havana MaTeMaTUYECKOro aHalIM3a»: MPOU3BOAHAS U
€€ TEOMETPUIECKUI CMBICII, IPUMEHEHUE MPOU3BOTHON K MCCIENOBAHUIO (YHKIIUMH,
nepBooOpasHass W WMHTETpal, IMO3BOJSIET CYIIECTBEHHO pACHIMPUTh KPYr Kak
MaTeMaTU4eCKUX, TaK U MPUKIAIHBIX 33/]1a4, TOCTYIHbIX 00yYaronIuMcs, Y KOTOPbIX
MOSIBJIIETCSI BO3MOXKHOCTh MCCIIEIOBATh U CTPOUTH I'papuKu (DYHKIUNA, ONpenensiTh



WX HauOOJIBIITNE W HAUMEHBITUE 3HAUYCHUS, BBIYUCIATH ITUIOMAIu Guryp u oObEMBI
TeJ, HAXOAUTh CKOPOCTH M YCKOPEHHsI TporieccoB. [[aHHas comepikarenbHast JTUHUS
OTKpBIBaeT HOBBIC BO3MOXKHOCTH TOCTPOCHUS MATEMATHUYECCKUX MOJENEH peaabHBbIX
CUTyalluid, HAXOKICHHUS HAWIY4IIer0 pPEHICHUS B NPHUKIAIHBIX, B TOM YHCIEC
COLIMATBHO-DKOHOMUYECKHUX, 3aJadaX. 3HaKOMCTBO C OCHOBAMH MAaTE€MaTHYECKOTO
aHajgu3a CHOCOOCTBYET pPa3BUTHUIO aOCTPAaKTHOTO, (POpMaTbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBINUICHHUS, (OPMUPOBAHMIO YMEHHW pacllO3HABATh IMPOSBICHUS
3aKOHOB MaTEMaTHKH B Hayke, TeXHHKE W HcKyccTBe. OOywaromiuecs y3HAIOT O
BBITAIOIINXCS pe3yIbTaTaX, MOJYyUYCHHBIX B XOJI¢ Pa3BUTHS MaTeMaTHKU KaK HayKH, U
UX aBTOpPAX.

ConepxarenbHO-METOINYECKAs JTUHUS «MHOXecTBa " JIOTHUKA:
KOMOWHATOpPUKA, DJJIEMEHTBHI TEOPUM BEPOSATHOCTH, B OCHOBHOM IIOCBSIICHA
AJIEMEHTaM TEOPUH MHOXKECTB, KOMOMHATOPHKH W CTATUCTHKH, JJIEMEHTaM TCOPUHU
BEPOSATHOCTEH. TeopeTHKO-MHOXKECTBEHHBIC IIPEACTABIICHUS IPOHU3BIBAIOT BECh
KypCc IIKOJbHOH MaTeMaTUKH M TpeajiaraioT HauOoJjiee YHUBEPCAIbHBIN S3BIK,
OOBEUHSAIONINN BCE pa3lielbl MaTEeMaTHKA W €€ TPWIOKEHUH, OHHM CBSA3BIBAIOT
pa3Hble MaTEeMaTUYCCKHE IUCIUIUIMHBI B eauHOoe 1eioe. IloaroMy BakKHO JaTh
BO3MOXXHOCTh  IIKOJBHUKY  IOHMMaTh  TCOPETUKO-MHOXKCCTBEHHBIH  SI3bIK
COBPEMEHHOW MaTEMaTHKH M MCIIOJIb30BaTh €0 JUIS BEIPAKCHHSI CBOUX MBICIICH.

B kypce «AnreOpa u Havajga MaTeMaTHYECKOTO aHAIIM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MAaTEMaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE TIPU3BaHBI CHOPMUPOBATH
HaBBIKH ITOCTPOCHUS MOJIEICH peaNbHBIX CUTYaIlUi, UCCIICIOBAHUS dTUX MOJEIEH C
MIOMOIIIBIO ammapaTa anreOpbl M MaTEeMaTHYECKOTO aHalli3a W HMHTEPIPETAIH
MOJYYCHHBIX PE3YJIbTAaTOB. TakWe 3aJaHusi BIUIETEHBI B KaXKIBIA W3 pa3lelioB
IpOTPaMMBI, TTIOCKOJIBKY BECh MaTepHall Kypca MIUPOKO HCIIONB3yeTCs IS PEIICHUS
NPUKIAIHBIX 3amad. [Ipu pemeHuH peasbHbIX MPAKTHYECKUX 3a7ad ydalluecs
pa3BUBAOT HaOJI0JaTeIEHOCTD, yMCHHE HaXOJIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HCIOIB30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETHU3MPOBATH
npobnemy. [lesTeapHOCTh IO POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 33029
OpraHu3yeTcsi B Tpollecce M3YYeHHs BCEX TeM Kypca «Aunrebpa W Hayana
MaTEeMaTUYECKOTO aHATH3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebGHOM miaHe Ha M3ydeHHe Kypca anreOpbl M Hayal MaTeMaTHYeCKOTo aHaIn3a
Ha 0a30BOM YpOBHE OTBOJUTCA 3 Yaca B HENIEIIO, Ha KypC T€OMETPHH OTBOIUTHCS |
9Jac B HEJENI0, Ha KypC BEPOSTHOCTh U CTATHCTHKY OTBOAWTHCS | Wac B HENEIIO,
Bcero 3a rox ooydenus — 170 gaca.



COIAEPKAHHUE YUYEBHOI'O KYPCA: anreépa u Hayajia MAaTeMaTH4€CKOI0
aHaJIM3a.

11 KJIACC

NosTopeHue

Yuciia v BbIYUCTCHUS

Harypanbnsbie u nensie yncna. [IpusHaky JeIMMOCTH LEIBIX YUCEIL.

CreneHb ¢ paloHaIbHBIM MTOKa3aresneM. CBONMCTBA CTENIEHH.

Jlorapudwm uncna. JlecsTuuHble U HaTypadbHbIE JTOrapu(MBbI.

YpaBHeHUs] 1 HEPABEHCTBA

[IpeoGpazoBaHue BbIpaKEHUM, COIEPKAIIMX JIOTapU(PMBI.

[IpeoGpa3zoBanue BbIPpAXKEHHH, COJAEPXKAIIMX CTENEHW C PpPalUOHAIBHBIM
I10KA3aTeJIEM.

IToka3aTenpHbIe YPAaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHs 1 HEPABEHCTBA.

CucTembl JIMHENHBIX ypaBHEHMI. PemieHrne npukiagHbeIX 3a/1ad ¢ TOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

IIpuMepsl TPUTOHOMETPUYECKUX YPABHEHU .

DOyHKUUM U TPaPUKH

Oyukius. [lepuonnueckue QyHkimu. [IpomMexxyTku MOHOTOHHOCTH (DYHKITHH.
MakcumyMbl W MUHUMYMBbI (yHkuuu. Haubospiiee u HauMeHblee 3HAYCHUE
(GYHKIIUU HA IPOMEKYTKE.

Tpuronomerpudyeckue  (yHKIIMH, WX CBOWCTBA W  TpaduKH.

ITokazarenbHas u TorapudpmMuyueckas GyHKIIUN, UX CBOWCTBA U TpaduKy.

Hcnons3oBanue rpadukoB (YHKIUN Ui PEIICHUS ypaBHEHWM M JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIHMI IS HCCIEIOBAaHUS MPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPU PEIICHUM 3aJa4 U3 JAPYruX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HU.

Hayasa mareMaTH4ecKOro aHajaM3a: IMPOU3BOJHAS U €€ TIEOMETPUYECKUU
CMBICII, IPUMEHEHHE IMPOU3BOJHON K HMCCIEeNOBaHUIO (DYHKIMI, mepBooOpa3Has u
VHTETPAJL

HenpepeiBabie ¢yHKIMU. MeTOq HWHTEPBAOB MJisi PEIICHUS HEPaBEHCTB.

[TpousBoanast pyHkiuu. ['eomeTpuuecknii u GU3NIECKUN CMBICI MPONU3BOTHOM.

[TpousBoaHbBIE dIeMEHTAPHBIX (QYHKIMA. DOpMYIThI HAXOXKIACHUS TPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (PYHKITUH.



[IpymeHeHue NpOM3BOJHOM K HMCCIENOBaHMIO (YHKUMA HA MOHOTOHHOCTbh H
skcTpeMyMbl. HaxokeHne HanOoNbIIero W HauMEHbBIIETO0 3HAaYeHUs (PYyHKUUU Ha
OTpE3Ke.

[IpuMeHeHnEe NPOWU3BOAHOM Ui HAXOXKICHMS HAWIY4YLIEro pEUIEHUS B
NPUKJIAJHBIX 3aJa4ax, AJIs ONpEAesIEHUs] CKOPOCTH Mpoliecca, 3aJaHHOr0 (hOpMyJIoi
WK TpaduKOM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

Wurerpan, ero reoMmerpuueckuii U Gpu3nuecKuii cMbici. Beruncnenue naterpana
o ¢popmyine Hetorona—Jleitouuia.

MHoxecTBa M JIOTMKA: KOMOMHATOPUKA, DJIIEMEHTHl TEOPUHM BEPOSATHOCTH, B
OCHOBHOM  TMIOCBSIIIEHAa D3JIEMEHTaM TEOPUUM MHOXXECTB, KOMOWHATOPUKH U
CTaTUCTHKH, JJIIEMEHTAM TEOPUHU BEPOATHOCTEM.

Marematuueckass uHaykuusa. [IpaBuna pasmeineHuss 0e3 TMOBTOPEHHS U C
nosropeHueM. CoyeTtanusi 6€3 NOBTOPEHUS U ¢ moBTopeHreM. bunom HeroToHa.

BepositHocth coObiThii. HezaBucumbie coObiTusi. CliokeHHE BEpPOATHOCTEH.
BepositHOoCTh Tpon3BeieHnst He3aBUCUMBIX coObITHI. Dopmyna bepraynu.
YpaBHeHUsI M1 HEPABEHCTBA C JABYMs NepeMeHHbIMM: JIMHEHHbIE ypaBHEHUS U
HEpaBEHCTBA C AByMs IepeMeHHbIMU. HennHeliHble ypaBHEHUSI U HEPABEHCTBA C
IBYMSI IEPEMEHHBIMU

IINIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueOHOro mnpeamera «MaremaThka» JOJDKHO —OOecreyruBaTh
JOCTH)KEHUE Ha YPOBHE CpEIHEro OO0IIero o0pa3oBaHUs CIEIYIOUIUX JTUYHOCTHBIX,
METaNpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOGHUSA MPOTPaMMBI  y4eOHOTO TMpeaMera
«MaremaTurka XapaKTepU3yIOTCs:

I'paxxnaHckoe BOCIMTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMN 00YUaIOMIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBa, MPEJACTABICHUEM O MAaTEMAaTUYECKUX
OCHOBaX  (YHKIIMOHUPOBAHUS  PA3TUYHBIX CTPYKTYp, SBJICHHUH, MPOIEIYp
TPaXXKJAaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aMMOJICHCTBOBATH C
COIMAJIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIIMSAMU U HA3HAUYCHUEM.

[TarprioTYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHUUCKOUN TPaKIaHCKOH HMJICHTHYHOCTH, YBOXKCHHUSI K
MPOLUIOMY U HACTOSIIEMY POCCUMCKOM MATEMATHKH, LIEHHOCTHBIM OTHOILIEHUEM K



JOCTUKEHUSIM POCCUUCKUX MATEMATUKOB U POCCHUMCKON MATEMATUYECKOM IIKOJIBI, K
WCIONB30BAaHUIO ATUX JOCTIDKEHUNW B JPYruX HayKax, TEXHOJOTHUsAX, cdepax
SKOHOMMKH.

JIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHHUS

OCO3HAHUEM JYXOBHBIX LIEHHOCTEW POCCUIICKOT0 Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUSA, ITUYECKOTO IMOBEACHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTUKEHUN HAYKU U JIESITEIIbHOCTHIO YUYEHOT O; OCO3HAHUEM JINYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUMUBOTO OYYIIETO.

DCTETHYECKOE BOCIIMTAHHE:

ACTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIOYAss ICTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEUICHUN, PACCYXICHUIN; BOCIPUUMYHBOCTHIO K
MAaTEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCOUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTUYECKUE 3HAHHUS B
MHTEpEcax 370pOBOro u 0e3omacHoro odpasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO (3710pOBOE THTaHHE, COAIAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTZIbIXa, peryJisapHas (pu3NvecKas aKTUBHOCThH); (PU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBHON JAEATEIbHOCTHIO.

TpynoBoe BocliuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOIIO0US; HWHTEPECOM K
pasnmuuHbIM cepam mpodeccroHaTbHON NeATeIbHOCTH, CBI3aHHBIM C MaTeMaTHUKOM
U e€ MPUIIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3ZHAHHBIN BBIOOp Oymymiel npodeccuu
U pEaIN30BBIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MareMaTH4ecKoMy oOOpa30BaHHUI0 M caMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH
KU3HU; TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B PEIICHUW IPAKTHYECKUX 3aJad
MAaTEMATUYECKOW HAIIPABICHHOCTH.

DKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO  DKOJOTHYECKOM KYJIBTYpPhl, TOHMMAaHUEM BIHSHUS
COLMAIbHO-3KOHOMHUYECKUX MPOIECCOB HA COCTOSIHHUE MNPUPOJHOW WU COLMAIBHOU
Cpebl, OCO3HAHUEM TJI00aTLHOTO XapaKTepa SKOJIOTHISCKHUX MPOOJIeM; OpHEHTAIUCH
Ha TIPUMEHEHHE MAaTEeMAaTHMYECKUX 3HAHUW I penieHus 3aaad B 00JacTu
OKPY’KAIOWIEH Cpellbl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKA MX BO3MOXHBIX
MOCJICACTBUH TSI OKPY>KAIOIIEU CPEIBI.

[leHHOCTH Hay4YHOTO MO3HAHHUS

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTUKHU, TIOHUMAaHUEM MaTeMaTHYECKOM
HayKu Kak c(ephl 4eJIOBEYECKOM JEATEIbHOCTH, ITAMOB €€ Pa3BUTHSA M 3HAYUMOCTHU
IJI PA3BUTUSA LUBWIM3AIUH; OBJIAJCHUEM SI3bIKOM MAaTEMAaTUKA U MaTeMaTH4YECKOU



KYHBTypOﬁ KaK Cp€aACTBOM ITO3HAHUA MHPA; TOTOBHOCTBIO OCYHICCTBIIATH IIPOCKTHYIO
N UCCIICAOBATCIILCKYIO ACATCIbHOCTD HHANBUAYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PEe3yJIbTaThl OCBOCHHUS TPOTPAMMBI y4eOHOTO MpeaMeTa
«MareMaTHKa XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMA
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsIMUY, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU 0eUCBUIMU.

1) Vuusepcanvruie no3HasamenbHble oeticmsus, obecneuusaiom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NpOYeccos oobyuarouuxcia (oceoenue
Memooo8  NO3HAHUS — OKpYdcaroujeco  Mupa,  HpUMEHeHue  JI02UYEeCKUX,
UCCIe008amenbCKux onepayuti, yMeHut pabomams ¢ uHgopmayueti).

bazoBble jorudyeckue AeHCTBUSA:

e BBIABJIATH M XapaKTePU30BaTh CYIIECTBEHHBIC IMPU3HAKKM MaTEMaTHYCCKUX
O00OBEKTOB, TOHATHW, OTHOIICHHH MEXAY TIOHATUIMH; (DOPMYyIHpPOBATH
ONpEJCIICHUS]  TOHATUH;  YCTAHABIMBAaTh  CYIIECTBCHHBIH  IMPU3HAK
KiIaccu(UKaIlMi, OCHOBaHUS JUIs OOOOIICHHWS W CpPaBHCHHS, KPUTCPUHU
IIPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMynupoBaTh W  NpeoOpa3oBbIBATH  CYXKICHHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHbIC, €IMHUYHBIE, YacTHbIE M O0OIIHue;
YCIIOBHBIE;

e BBIABJISITH MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (pakTax, JAaHHBIX, HAOTIOJEHUSAX U YTBEPKICHUSX; MpeiaraTh KpUTepUuu
JUUTS BBISBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNIL;

e JleNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JEIYKTUBHBIX H
WHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMble W OT MPOTHUBHOIO), BBICTPAUBATH ApPTyMEHTAIMIO, MPUBOIUTH
OpUMepbl ¥ KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IbI;

e BBIOMpaTh CHOCOO pemeHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMPATh HauMOOJIEe TOAXOMAMUNA C y4ETOM
CaMOCTOATEIHLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nccaenoBaTebCKUE AEUCTBUSA

e WCTOJB30BaTh BOMPOCHI KAaK HCCIEAOBATEIHCKUN WHCTPYMEHT ITO3HAHMS,
dbopMynrpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEYHe, MpodiIeMy,
yCTaHABIMBaTh  WCKOMOE ®  JaHHOE,  (OPMUPOBATh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HITNIO, MHECHUE;



MIPOBOJUThH CAMOCTOSITEIBHO CIIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTEMaTUYECKOTO OOBEKTa, SBIICHUS,
MpoLIecCa, BBIABICHUIO 3aBUCUMOCTEH MEXAYy OOBEKTaMH, SBICHUSMH,
MPOLIECCAMU;

CaMOCTOSITETLHO (OPMYTHUPOBATH OOOOIIEHUSI U BBIBOJBI MO pPe3ysibTaTaM
OPOBEIEHHOTO HAOMIOACHUS, MCCIEOBAaHUs, OLEHUBATh JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHIA;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMpollecca, a TaKXKe BBIIBUraTh
IPEINOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Paborta ¢ undopmanueii:

2)

BBISBJIATH JePUIMTH MHPOPMAIINK, JaHHBIX, HCOOXOAMUMBIX JIJII OTBETAa Ha
BOTIPOC U JIUIS PEIICHUS 3a]1a4u;
BBIOMpATh HHPOPMAIIUIO U3 UCTOYHUKOB Pa3JIMYHBIX THIIOB, aHAJTM3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIMIO PA3TUYHBIX BUIOB U
dbopm mpecTaBICHUS;
CTPYKTYPHpPOBaTh WH(MOPMAIUIO, MPEACTABIATh €€ B pasIudHbIX (PopMmax,
WILTIOCTPUPOBATh TpadUUECKH;
OIICHHBATh HaAEKHOCTD uH(pOpMAITIH o CaMOCTOSITEITLHO
c(hOpMYITMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanohvle  KOMMYHUKamueHvle  Oelicmeus,  0becnedusaom

CPOPMUPOBAHHOCIL COYUATBHBIX HABLIKOE 00YVUAIOUWUXCSL.
OO0uienue:

BOCIIPUHHMATh ¥ ()OPMYIUPOBATH CYXKJICHHUSI B COOTBETCTBHH C YCIOBUSIMHU H
IEJISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIpaXkKaTh CBOIO TOYKY 3PEHUS B
YCTHBIX M IHCBMCHHBIX TEKCTaX, JIaBaTh MOSCHCHHS IO XOJy PEIICHHUS
3aJ1a4yd, KOMMEHTHPOBATh MOJyUYCHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXJICHHsI 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
IpoOJIEMBI, pellaeMoi 3aJlayd, BBICKA3bIBAaTh HJCH, HAIICJCHHBIC HA ITOUCK
pEIIEHNUS; COTIOCTABIISTH CBOM CYXKJICHHS C CYXKACHUSIMH APYTUX YIaCTHHUKOB
ayajaora, OOHApYXKHMBAaTh PAa3IMYME M CXOJCTBO IO3WIIHMH; B KOPPEKTHOMN
dbopme hopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

IPEACTABIATh PE3yJbTaThl PEIICHUS 3aJa4uM, YKCIIEpUMEHTA, UCCISIOBaHUA,
IIPOEKTA; CAMOCTOSTEIBHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YU4ETOM 3a]ad
IIPE3CHTAIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHUYECTBO:

MIOHMMAaTh ¥ MCIIOJb30BaTh MPEUMYNIECTBA KOMaHAHOW UM WHIAWBUAYAIbHOU
paboThl TIpM pemieHWW YYeOHBIX 3a7ad; NPUHUMATH II€JIb COBMECTHOMN
NEeATEeNbHOCTH, TUIAHUPOBATh OpPraHU3aI[MI0 COBMECTHOW paboThI,



pacnpenensaTe BHUIbI padOT, AOroBapuBaThCs, OOCYXIaThb MpPOLECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPyNNoBbIX (hopmax paboTel (00CykaeHusi, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMBI» U HHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJMHUPOBATH CBOU JEHCTBUSA C IPYTMMHU WIEHAMHU KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaga B  OOWMH  TOPOAYKT IO  KPUTEPHSM,
c(hOpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICUCTBHSI.

3) Vhusepcanvhvle pezynamushvle Oelicmsus, 0Oecnedusaion (Gopmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranuzanus:

COCTABJATH IUIAH, AJITOPUTM PCUICHUSA 3aad4vu, BBI6I/IpaTB CII0C00 peuicHus €

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTHUPOBATh BApUAHTHI pelIeHUI ¢ y4éTOM HOBOM MH(pOpMAIUK.
CaMOKOHTPOJIb:

BJIAJETh  HAaBbIKAMHM  TIO3HABAaTEIbHOW  peduiekcuM Kak  OCO3HAHHS
COBEpIIAEMbIX JEUCTBUH M MBICIHUTEIIBHBIX IPOIECCOB, UX PE3YyJbTATOB;
BJIAJIETh CIIOCOOaMU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3ysbTaTa
pelieHrss MaTeMaTUIeCKOM 3a/1auu;

IPEeABUIETh TPYIHOCTU, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEJIBLCTB,
JAHHBIX, HAMJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa €M U YCIOBUAM, OOBICHATH
NPUYUHBI JOCTHKEHUS WM HEIOCTWKEHHUS pe3yJIbTaTOB JIESTENbHOCTH,
HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

OcBoeHune y4eOHOTO Kypca «Anredpa U Hadajla MaTeMaTHIeCKOTO aHaIn3a» Ha
YpPOBHE CpEIHETro O0O0Iero ooOpa3oBaHWs JOJDKHO 0OecTedYrBaTh JOCTHIKEHUE
CJIEIYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB:

DOyHKUNH U TPAPUKH

OnepupoBaTh  MOHATUSMHU:  Tepuoauueckas  QyHKIUSA,  TPOMEKYTKU
MOHOTOHHOCTH ()YHKIIUH, TOYKH SKCTpeMyMa (PyHKIIMH, HAauOOJbIIIee U HAUMEHbIIIEEe
3HaueHus QYHKIIUN Ha TPOMEKYTKE; UCTIOIB30BaTh UX JJI UCCIECNOBAaHUS (PYyHKIINH,
3a1aHHOM TpaduKoM.

OnepupoBaTh MOHATHSIMH: TPAaPUKH TIOKA3aTEIbHOH, JOTapuMUYECKON W
TPUTOHOMETPUYECKUX (DYHKIMIA, M300pakaTh WX HA KOOPAMHATHOW TIJIOCKOCTH M
WCITIOJIB30BATh JJIS PEIICHUS YPABHCHUI U HEPABEHCTB.



N300paxkaTh Ha KOOPIMHATHOM IJIOCKOCTH Tpa(UMKH JIMHEHHBIX YpAaBHEHHUH U
HCIIOJIB30BATh UX IS PELICHUS] CUCTEMBI JIUHEUHBIX YPaBHEHUM.

Ucnonw3oBath rpaduku QyHKUMH I8  UCCIENOBAHUS  MPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

HayvaJjia MmaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh NOHATHAMHU: HENpepbiBHAs (DYyHKUMS; NPOU3BOAHAS (YHKUMUU;
MCIIOJIb30BaTh T€OMETPUUECKUN M (PU3NYECKUI CMBICH MPOU3BOAHON ISl peleHus
3a/1ad.

HaxoauTe npou3BOJHbIE 3J€MEHTapHbIX (DYHKIMI, BBIYMCIATH MPOU3BOJIHbBIE
CYMMBbI, TPOU3BEEHUS, YACTHOT'O (PYHKIIUH.

Hcnonb3oBaTh MPOU3BOJHYIO JIJISl MCCIIEOBaHUS (PYHKIIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEIOBAHUS K IIOCTPOCHHUIO IPAPUKOB.

Hcnonp3oBaTh NPOU3BOAHYIO JUISL HAXOXKACHUSA HAWIIYUILIETO pELICHUsS B
IPUKIIAJHBIX, B TOM YHUCJIE COLIMATIbHO-ODKOHOMUYECKHUX, 3aa4ax.

OnepupoBaTh  TOHATHUSIMU:  TEpBOOOpa3Has M HWHTErpajg; MOHUMATH
reoMeTpUYecKuil U GU3NUECKUN CMBICI HHTETpaa.

HaxoauTe nepBooOpa3Hble 3JeMEHTApHBIX (YHKIUN; BBIYUCISATH UHTETPAI 10
dbopmyne Hrrorona—JleiiGuua.

Pemate npuknagHele 3a1adyd, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKOTO M
(pu3nyeckoro xapakrepa, CpeJCTBAMH MaTEMAaTHYECKOIO aHaJIN3a.

YpaBHeHUS M HEPABEHCTBA C ABYMS NepeMEeHHbIMU
[IpumeHsTH CBOMCTBA CTENEHU ISl MPeoOpa3oBaHMs BHIPAKEHUI; ONEepUPOBAThH
NOHSATUSMU: YPAaBHEHUE U HEPABEHCTBO C JIByMsI IEPEMEHHBIMH; PEUIaTh OCHOBHBIE
THUIIbl YPABHEHU U HEPABEHCTB.
MopenupoBath peanbHbIE CHUTYallMd Ha A3BIKE alnreOpbl, COCTABISITH BBIPAXKEHUS,
yYpaBHEHHUs, HEpPAaBEHCTBA W CHUCTEMBl 10 YCIOBHIO 3aJlauyd, MCCIEA0BaTh
MOCTPOCHHBIE MOJIEJIM C MCTOJIB30BaHUEM armapara aireophl.

Y4eOHbIil Kypc: reOMeTpHus.

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTs yueOHOro Kypca TE€OMETpPHM HAa YypPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OOYCJIOBIIGHa TIPAKTUYECKON 3HAYMMOCTHIO METaNpEAMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYYCHHS TEOMETPUU B HAMPABICHUH JHUYHOCTHOTO
pa3BuTHs OoOy4aromuxcsi, ¢GopMHUpOBaHUS (YHKIIMOHATHLHOM MaTeMaTUYeCKOU
IPaMOTHOCTH, M3YyYCHHUS NPYTUX y4eOHBIX AMCHMIUIMH. Pa3Butne y oOydaromimxcs
MPABWIBHBIX TPEJICTABICHUN O CYITHOCTH M MPOWCXOXKICHUH T€OMETPUUCCKHIX



abcTpakiuii, COOTHOIICHHH pEATbHOTO M HWJCATbHOTO, XapaKTepe OTpaKeHUs
MaTEeMaTU4YECKOU HAYKOU SBJICHUM U IPOLIECCOB PEAIBHOIO MUpPA, MECTE T€OMETPUHU
B CHCTEME HAaYK M POJIM MaTEMaTHYECKOT0 MOACIMPOBAaHUS B HAYYHOM MO3HAHUH U B
NPaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHUS YUAIUXCS, a
TaKKE€ KAdeCTB MBIINUICHHS, HEOOXOJMMBIX JUIsl aJanTalldd B  COBPEMEHHOM
oO1L1ecTBe.

['eomeTpust sBRsSETCS OAHUM W3 0a30BBIX MPEAMETOB Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHusi, TaKk Kak oOO€CleuynBaeT BO3MOXHOCTh HW3YYEHHUS Kak
TUCIMILINH €CTeCTBEHHO-HAYYHOW HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MBIIUICHHE, (GOPMUPYEMOE TIpU H3YYCHHH OO0y4YarOUUMUCS
NOHSITHIHBIX OCHOB T€OMETPUHU M MTOCTPOCHUH IIETIOYKHU JIOTUYECKUX YTBEPIKICHHUIA B
XOJI€ PEIICHMS TCOMETPUICCKUX 33J1a4, YMEHUE BBIABUTATh U ONPOBEPTaTh TUITOTE3bI
HETIOCPEJICTBEHHO HCIIOJIB3YIOTCS TPH  PEHICHHH 3aJad  eCTECTBEHHO-HAyYHOTO
[IUKJIa, B YaCTHOCTH U3 Kypca (PU3HUKH.

YMeHne OpUEHTHPOBATHCS B MPOCTPAHCTBE UTPACT CYMIECTBEHHYIO POJbh BO
BCEX OOJACTSIX MEATENBHOCTH deioBeka. OpHEHTalus 4YeloBeKa BO BPEMEHH H
NPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMUaIbHOrO ObITH, (opma
OTpPaKEHUSI OKPYKAIOIMIEr0 MHpa, YCJIOBHE YCICIIHOTO TO3HAHHUA W AKTHBHOTO
npeoOpa3zoBaHUs NeUCTBUTEIBHOCTH. ONepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMu
0oOBeUHSET pa3HbIe BUJIBI yUeOHOW U TPYAOBOM JEATEIBHOCTHU, SBISETCS OAHUM M3
npodeccuoHaIbHO BaXKHBIX KauecTB, MOITOMY aKTyallbHa 3ajadya (pOPMUPOBAHUS Y
oOy4Jaromuxcs MPOCTPAHCTBEHHOTO MBINUICHUS! KakK pPa3HOBUAHOCTH OOpa3HOTO
MBIIIJIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOATOTOBKE K IPAKTHYECKOM
JESTEIBHOCTH IO MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHMs mporpamMmbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
o0ydyeHuss — o0meoOpa3oBaTeIbHOE W OOIICKYJBTYPHOE Pa3BUTHE OOYYAIOIIHXCS
yepe3  oOeclieyeHWE  BO3MOXKHOCTH  NPUOOpETEHUS U HCIOJIb30BaHUS
CHUCTEMAaTHYCCKHUX TCOMETPUYCCKUX 3HAHUU M JCHCTBHM, CIEU(PUIHBIX TCOMETPHH,
BO3MOKHOCTH YCIIEUTHOTO MPOAODKEHHs 0Opa3oBaHMs MO CHEIHAIbHOCTAM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCIIOIH30BAHUEM T€OMETPHH.

[Iporpamma 1o rTeomeTpuu Ha 0a30BOM YpPOBHE TMpeAHA3HAYCHA IS
OoOy4JarommXcs CPeTHEH IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha
YpPOBHE OCHOBHOro o0OImero oOpa3oBanHus. Takum oOpa3zoM, oOydaromuecss Ha
0a30BOM ypOBHE JOJDKHBI OCBOHWTH OOIME MATEeMATHUYECKHE YMEHWS, CBSI3aHHBIE CO
cnenuprKod TE€OMETPUU W HEOOXOAMMBIC [JIS JKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, oHM UMEIOT BO3MOXHOCTh U3YUHTh T€OMETPHUIO OoJiee TiIyO0oKo, ecliu B
JaNbHEUIIEM BO3HUKHET HEOOXOAUMOCTh B TCOMETPUYECKHX 3HAHUAX B
npoecCHOoHaNbHOM NESITETEHOCTH.



JlocTvkeHue 1Leau OCBOEHHUS IporpaMMbl  00€CIEUMBAETCA  PELIECHUEM
COOTBETCTBYIOIIMX 3a1ay. lIpyoputeTHBIMM 3aauamMu OCBOEHMS Kypca
«["'eometpun» Ha 6a3oBoM ypoBHe B 10—11 Kitaccax siBISIIOTCS:

e (opMupOBaHHUE MPEICTABICHUSI O T€OMETPUM KaK YaCTU MUPOBOM KYJbTYpPbI

Y OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOIUM MUPOM;

e (popMupOBaHHUE MPEACTABICHNUS O MHOIOTPAaHHUKAX U TeJaX BPALLEHUS KaK O
BOKHEUIINX MATEMAaTHYECKUX MOJENAX, MO3BOJISIOIIUX ONHUCBHIBATH U
U3y4yaTh Pa3HbIC SIBIEHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHHE YMEHUS pACIIO3HABATH HA YEepTEKaX, MOJIEIAX U B PEAIbHOM
MUpPE MHOTOTPAaHHUKH U TE€Ja BpallCHUs;

e OBJIQJICHUE METOJAaMM PELIEHUS 3a/Ja4 Ha IMOCTPOEHHUS Ha H300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYP;

e (opMupoBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU  MOHSATUSMU O
MHOT'OTpaHHUKAaX U TeJlaX BPalleHUsI U UX OCHOBHBIMU CBOWCTBaMU,;

e OBJIAQJICHUE AITOPUTMAMHU PEIICHHS] OCHOBHBIX TUIIOB 3aj]1a4y; (OpMHpPOBAHUE
YMEHUS TPOBOAUTH HECIIOXKHBIE JOKA3aTENbHBIE pACCYKIEHUS B XOJE
pelieHns  CTEPEOMETPUYECKMX 3ada4 M 3a4a4 C  [PaKTHYECKUM
COJIEp/KaHHUEM;

e Ppa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00ydaromuxcs,
NO3HABATEIbHON AKTHUBHOCTH, HCCJIEAOBATEIbCKUX YMEHHI, KPUTUYHOCTHU
MBIIICHHUS;

e (opMupoBaHue (QPYHKIIMOHAIBHOW TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
yYMEHHE pacIlio3HaBATh MPOSIBJICHUS T€OMETPUYECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peEajbHbIX JKU3HEHHBIX CHUTYallMsIX W IPU HU3YYCHUU
IpyruX  y4eOHBIX  TPEIMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (HOpMYyTUpOBaTh UX Ha SI3bIKE T€OMETPUU M CO37aBaTh
r€OMETPUYECKUE MOJIETU, TPUMEHATh OCBOCHHBI I'€OMETPUUYECKHI anmapaT
JUIsl pELIECHUs] TMPAKTUKO-OPHUEHTUPOBAHHBIX 3a7ad, HWHTEPIPETUPOBATH U
OLICHUBATH IOJYYCHHBIE PE3YJILTATHI.

OTnuYuTEenbHOM OCOOCHHOCTHIO MPOTPaMMBbl SIBISIETCS BKIIIOUEHHE B KypC
CTEPEOMETPHUM B Hayaje €ro U3y4eHus 3aJad, peulacMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHMSI, W ONpele’aEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJ HUMH, 4YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTHYECKOIO U MPOCTPAHCTBEHHOI'O  MBILIUICHHUS,
CTUMYJIMPYET NPOTEKAHUE MHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K NAIBHEUIIEMY
W3YUYEHHUIO ITpEaMETA.

[Ipennouyrenne OTHAETCS HAIISIIHO-KOHCTPYKTMBHOMY METOAY OOYYE€HUs, TO
€CTh TEOPETHYECKHE 3HAHHS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MMPAKTUYECKON JEATEIBHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4aluxcsl B Kypce CTEpEOMETPUN IIPOBOAMUTCS 3a CUYET PEIICHHUs 3a7a4 Ha CO3/JaHHE



MPOCTPAaHCTBEHHBIX 00pa3oB MW 3a7ad Ha OMNEPUPOBAHHE MPOCTPAHCTBEHHBIMH
obpazamu. Coznanue o00pa3a TMPOBOAUTCS C ONOPOM Ha HAIISAHOCTh, a
OMepHpOBaHUE O0pPa30M — B YCJIOBHUAX OTBIICUCHHSI OT HATJISITHOCTH, MBICICHHOTO
M3MEHEHUS €r0 UCXOJHOTO COJIePKaHusl.

OcHoBHBIE conepkarenbHble auUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MuororpaHHukn», «lIpsMble U MIOCKOCTH B MPOCTPAHCTBE», «Tema BpamieHus»,
«BexTopsl U KOOpAWHATHI B MpPOCTpaHCTBe». DopMHUpOBaHHE JTOTUYECKUX YMEHUH
pacmpeensercss He TOJIBKO MO COAEpPKATEIbHBIM JIMHUAM, HO U 10 TojiaM O0ydeHUSs
Ha YpOBHE CPEJHET0 00111eTo 00pa3oBaHuUs.

Conmepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEEC IMPEAMETHBIM pe3ylbTaTaM
ocBoeHHMs pabodeil TporpamMmbl, pacHpeleN€éHHBIM 10 ToAaM  OOydYeHHs,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/ICHNE TE€OMETPUUECKUMU TTOHSATUSIMU
¥ HaBBIKAMHU OCYIIECTBISUIOCH MOCIIEIOBATEIBHO M MOCTYMATENBHO, C COOTIOACHIEM
NPUHITUTA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUATNCH B OOIIYIO CUCTEMY
reOMETPUUYCCKUX TIPEJICTABICHUN O0YUYaIOIIUXCS, PACIIUPSS U Yriyomsisi e€, o0pa3ys
MPOYHBIC MHOXXECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha w3ydenue reomerpuu orBoautcst 1 gac B Hemento B 11 kimacce, Bcero - 34
y4eOHBIX Yaca.

TeJia BpalueHust

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yIolue HUINHAPUYECKON MOBEPXHOCTH,
OCh IWJIMHAPUYECKON MoBepXxHOCTH. L{umuuap: ocHOBaHUS ¥ OOKOBasi TOBEPXHOCTD,
oOpasyroriasi ¥ OCh; IJIONIa b OOKOBOM ¥ MOJIHOW MTOBEPXHOCTH.

Konnueckas moBepxHOCTb, 0Opa3ylolIue KOHMYECKOW IOBEPXHOCTHU, OCh H
BEpIIMHA KOHUYECKON moBepxHOocTH. KOHyC: OcHOBaHUE M BeplInHa, 00pa3yomas u
OCb; IIJIOIIA b OOKOBOM M MOJHOW MOBEPXHOCTH. Y CEUEHHBINH KOHYC: 00pa3yolue u
BBICOTA; OCHOBAHUS U OOKOBAsi MOBEPXHOCTb.

Chepa m map: meHtp, paguyc, AWAMETP; IUIOMAAL TOBEPXHOCTU CQEpHI.
BzaumHuoe pacmonokenune cdepbl U TIOCKOCTH; KacaTellbHasi IUIOCKOCTh K cdepe;
IJI0IA/Ib ChEephl.

N300pakeHne Tei BpalleHus Ha TUIOCKOCTH. Pa3BEpTka MUIMHIPA U KOHYCA.

KomOunanuu ten BpalieHuss ¥ MHOIOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIM
okoJo cdepsl; cepa, BMcaHHAS] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tonsitne 00 00BbEMe. OcHOBHBIE CcBoOMCTBa 00bEMOB Tel. Teopema 06 00béMe
MPSIMOYTOJILHOTO Mapajuiesnenuneaa u ciieactBus u3 He€. O0bEM UIMHAPA, KOHYCA.
O06BEM mapa u momaab chepsl.



[logoOuble Tena B mpoctpaHcTBe. COOTHOLICHHS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEJL.

Ceuenust unnuHApa (mapajuiesibHO U NEPHEHANKYIISIPHO OCH), CEUEHHsI KOHYCa
(mapasyienbHOE OCHOBAHUIO M MPOXOSIIEE Yepe3 BEPLUIMHY), CEUEHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE
Bektop Ha miockocth M B mpocTpaHcTBE. CIIOKEHHE M BBIYUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uCio. Pa3iiokeHne BEKTopa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBwiio napautenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IpaBWwI JEUCTBUM ¢ Bekropamu. [IpsMoyrosbHas cucreMa KOOpPAWUHAT B
npoctpanctBe. Koopanuatel Bektopa. IIpocreiimme 3amaun B KOOpAWHATAX. YTOI
Mexay BekTopamu. CKaIpHOE IPOU3BEICHUE BEKTOPOB. BhIUUCIEHNE YIII0B MEXIY
OpsMBIMA U IUIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIA METOJA MPH PELICHUU
F€OMETPUYECKHUX 3a]1a4.
IINTAHUPYEMBIE PE3YJIBTATDBI

JIMUHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC  pe3yJabTaThl OCBOCHMSI MPOTPaMMbl  y4eOHOro Tmpeamera
«Matemaruka» XapaKTepU3yOTCS:

I'paknanckoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMN 00YYaIOIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBa, MPEACTABICHUEM O MATEMATUYECKUX
OCHOBaX  (PYHKIMOHUPOBAHUS  PA3TUUYHBIX CTPYKTYp, SBJICHUH, MpoOLERyp
IpaXKIaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TP.), YMEHHEM B3aMMOJIEHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIMSIMU U HA3HAUYCHUEM.

ITaTpuoTHyecKkoe BOCIMTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPAKIAHCKON HJICHTHUYHOCTH, YBOKCHHS K
IPOLIJIOMY W HACTOSIIIEMY POCCHUIMCKONM MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHHUEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K
WCIIOJIb30BAaHUIO OJTUX JOCTIDKEHHWH B JPYIHMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoja; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOT'O CO3HAHUS, 3THUYECKOTO IOBEACHHUS, CBSI3aHHOIO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTHXKEHUN HAYKU U JEATEIBbHOCTHIO YYEHOI0; OCO3HAHUEM JINYHOTO
BKJIa/la B IOCTPOCHUE YCTOMUMUBOrO OYyIyIIEro.

JdcTeTHYecKoe BOCIIMTAHME:



ACTETUYECKUM OTHOILICHHEM K MHUPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, pEUICHUN, pacCyXACHUIN; BOCPUUMYUBOCTHIO K
MaTeMaTUYEeCKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTUYECKUe 3HAHHUS B
HWHTEpecax 3J0pOBOro u 0e30macHOro odpasa >KM3HHU, OTBETCTBEHHOTO OTHOIIICHUS K
CBOEMY 3JIOPOBBIO (37I0pOBOE TMHUTAaHHE, COAIAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryyisapHas (pu3MYecKas aKTUBHOCTH); (PU3UUECKOIO COBEPIICHCTBOBAHUA,
[P 3aHATHUSAX CIIOPTUBHO-030POBUTEIHHOMN AEATEILHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TpPYIY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; HMHTEPECOM K
paznuuHbIM cdepam mpodecCUOHATBEHON JAeATebHOCTH, CB3aHHBIM C MaTeMaTUKOU
U e€ NMPUJIOKECHUSIMU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIiei nmpodeccun
U peaIn30BBIBATh COOCTBEHHBIE YKU3HEHHBIC TUIAHBI; TOTOBHOCTHIO U CITIOCOOHOCTHIO
K MareMaTH4ecKoMy OOpa30BaHUIO M €amMOOOpa30BaHUIO Ha MPOTSIIKEHUM BCEH
KU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacCTHIO B PEIICHWU MPAKTUUYECKUX 3ajad
MaTeMaTHYEeCKON HAIPaBICHHOCTH.

JKOJI0rnIecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTHIO  DKOJOTUYECKOW KYJbTYpbl, TOHHUMAHUEM BIMSHUS
COLIMAJIEHO-PKOHOMHYECKUX TMPOIECCOB Ha COCTOSHUE MPUPOIHON M COIMAIBHOU
Cpelibl, OCO3HAHHEM TJI00aJTBFHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM; OpueHTalluen
HA TpUMEHEHHWE MaTEeMaTHYeCKUX 3HAHUM i1 penieHus 3ajad B o0yactu
OKpYXalollel cpenapl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKM HMX BO3MOMXHBIX
MOCIIEJICTBUM JJI OKPYKAIOIIEeH CpeIbl.

IleHHOCTH HAYYHOI' O IO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTHUECKOM
HayKU Kak c(epbl YeJIOBEUECKON NEeATeTbHOCTH, ITANoB €€ Pa3BUTHSA U 3HAYMMOCTHU
JUISl pa3BUTHS LUMBWIM3ALNK; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKA U MaTeMaTH4eCKON
KyJbTYpOU KaK CPeACTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIATH TPOCKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHble pe3yJibTaTbl OCBOCHHSI MPOrpaMMbl y4eOHOro mpeaMeTa
«MaremaTtuka XapaKTepU3yTCSA OBJIAJICHUEM YHUBEPCATbHBIMU
no3naeameibHbIMU oelcmeusmu, VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU
0elucCmBUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.



1)

YHueepcaﬂbele no3naeamesibnsvle c)edcmeuﬂ, obecnevyusaiom

Gopmuposanue 0A306bIX KOSHUMUBHLIX NpPOYeccos ooyualowuxcs (oceoenue
Memoo08  NO3HAHUA  OKpyxcarmouwje2o  Mupa,  HpUMEHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayuti, yMeHut pabomams ¢ uHgopmayueti).

ba3oBblie JiornyecKue 1eMcTBUA:

BBISIBJISITh M XapaKTEpHU30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMATHUYECKHUX
OOBEKTOB, TMOHATHUWA, OTHOIICHUH MEXAy NOHATHAMU; (OPMYIHPOBATH
ONpeJeNeHs]  TMOHATUH;  YCTAHABIMBAaTh  CYIIECTBEHHbIM  MpU3HAK
KJaccu(UKalMi, OCHOBaHUS i1 OOOOIIEHHS U CpaBHEHUS, KPUTEPUHU
IPOBOJIUMOTO AHAJIN3A;

BOCIPUHMMATh,  (OPMYJIHMpPOBATH U  MPeoOpa3OBbIBATH  CYXKACHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHbIC, €JIMHUYHBIE, YacTHbIE M O0OIIuE;
YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAOTIOJEHUSAX U YTBEPKIACHUSX; MpeiaraTh KpUTepuu
JUTSI BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIL;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX H
WHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

IPOBOAUTH CAMOCTOSATEIBHO J10KA3aTEILCTBA MATEMATHUECKUX YTBEPKACHUI
(mpsiMple U OT HIPOTHUBHOTO), BBICTPAUBATH APryMEHTALUIO, IPUBOAMTH
OpUMepsl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXIEHUS WU
BBIBOJIbI;

BBIOUpATh CIOCcOO pemieHus ydyeOHOM 3ajaud (CpaBHUBAaTh HECKOJBKO
BapUAaHTOB pEIIEHUs, BbIOMpPATh HaumboJee MOAXOMAIMMA C y4ETOM
CaMOCTOSITEIIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBate/bCKue 1elCTBUA:

UCTIOJIh30BaTh BOIMPOCH KaK HCCIICIOBATEIbCKHI WHCTPYMEHT TIO3HAHWS,
dbopMynUpoBaTh BOIMPOCHI, (UKCHUPYIOUIME NPOTHBOpEUYHE, MpodIemMy,
yCTaHABIMBaTh  HMCKOMOE€ H  jJaHHoe,  (OpMHpPOBaTH  THUIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3HIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, SIBICHUS,
IPOIIeCCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMHU, SBICHHUSIMH,
IPOIIECCAMU;

CaMOCTOATENTHHO (hopMynIHUpOBaTh OOOOIIEHUS W BBIBOJABI 10 PE3yJbTaTaM
POBEIEHHOTO HAOMIOACHUS, WCCICIOBAHUS, OIEHWBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKE BBIIBUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.



Pabora ¢ unpopmaumei:

2)

BBISIBIIATH AepUInTh MHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX JJIs OTBETa Ha
BOMPOC U JJIs peUICHUs 3a/1auu;
BbIOMpATh HHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH NHPOPMALIMIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBICHU;
CTPYKTYpPHpPOBaTh MH(MOPMAIUIO, MPEACTABIATh €€ B pazIu4HbIX (QopMmax,
WLUTIOCTPUPOBATh TpadUyECKH;
OLICHUBATh HaAEKHOCTh uH(pOopMaLH 1o CaMOCTOSITEIBHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

Vuueepcanonvie  KomMmyHukamuemnwvle  Oeiicmeus,  obecneuusaiom

CqupMLlpO@ClHHOCWlb CoOYUAIbHBIX HABBLIKOB 06yqai0muxc;1.

OO01menue:

BOCHPUHUMATh U (OPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUAMHU U
HEJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M TNHCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS MO XOJy pelIeHUus
3a/1ayu, KOMMEHTUPOBATh MOJYUYECHHBIN pe3yJbTaT;

B X0/ie 00CYXICHHs 3a/aBaTh BOIPOCHI MO CYLIECTBY OOCYK/1aeMOW TEMBI,
npoOJieMbl, pelaeMon 3ajlay, BhICKA3bIBaTh WIECH, HAIICJICHHbIE Ha MOUCK
PEIIeHMs; COTIOCTABIIATh CBOU CYXACHHS C CY)KJICHUSAMH JAPYTUX YUaCTHUKOB
auanora, OOHapyXMBaTh pa3iMyue M CXOJICTBO TO3UIMN; B KOPPEKTHOU
dbopme popmynupoBaTh pa3HOTIaCHs, CBOM BO3PAKECHHUS;

NPENICTABIISATh PE3YNbTAThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIEOBaHUS,
IIPOEKTa; CAaMOCTOSITENIbHO BBHIOMPATh (pOpMaT BBICTYIUICHHS C YUETOM 3aj]1a4y
IIPE3EHTAIMU U 0COOCHHOCTEH ayUTOPHUU.

CoTpyaHu4vecTBO:

3)

NIOHUMATh W HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON W WHIMBUAYATbHOM
paboThl TIpW pelICHHH YYEeOHBIX 3ajadv;, NPUHUMATh IIe]Ib COBMECTHON
NEeSATENbHOCTH,  IUJIAHUPOBATh  OPTraHU3AIMI0O  COBMECTHOM  paboThI,
pacmpenensiTh BHABI paboOT, JOTrOBapWBATLCSA, OOCYXKIaTh TMpOILECC W
pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYNMOBHIX (popmax paboTel (0OCykIeHHs, 0OMEH MHEHHH,
«MO3TOBBIE INTYpMBI» U HWHBIE); BBIMOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATH CBOU JECHCTBUSA C IPYTHMMH YJICHAMU KOMaHJbI, OIEHUBATH
KauyecTBO CBOETO BKJIaga B OOMMH TPOAYKT MO  KPUTEPHSM,
c(hOpMyTHPOBAHHBIM YYaCTHHKAMU B3aUMOICHCTBHS.

Vuusepcanvnvle pezynamusnsle oeticmsus, obecneuusarom Qopmuposarue

CMbBICI06bLX YCNMAHOBOK U JHCUZHEHHBIX HABBLIKOB IUYHOCMU.
CﬁMOOpFaHI/I3aIII/ISI:



e COCTaBJIATH IUIAH, JITOPUTM PEIICHUS 3aJ]a4M, BHIOMPATh CIIOCOO PELICHHUS C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

e BIAJETh HABBIKAMM  TO3HABAaTEIbHOM  peQeKCMUM KaK  OCO3HAHMS
COBEpIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB;
BJIJIETh CIIOCOOAMM CAMOIIPOBEPKHU, CAMOKOHTPOJIS IIpolecca U pe3ysbTara
peLIeHUsI MaTEMAaTUYECKOU 3a/1auH;

e IPEABUAETH TPYAHOCTHU, KOTOPBIE MOTYT BO3ZHUKHYTh IIPH PELICHUU 3a1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEJIBLCTB,
JAHHBIX, HAMJICHHBIX OLTMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE pE3ylbTaTa LEJId W YCIOBUSAM, OOBICHSITH
IIPUYUHBI JIOCTW)KCHUSI WM HEAOCTWIKEHUS PE3YIbTaTOB JEATEIBHOCTH,
HAXOAUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATHI

OnepupoBaTh MOHATHUSAMH: I[WIMHAPUYECKA TMOBEPXHOCTh, O0Opa3yrolue
[WIMHJIPUYECKON TMOBEPXHOCTH; IIMJIMHJIP; KOHUYECKasi TTOBEPXHOCTh, 00pa3yrolue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(pepruyeckasi HOBEpXHOCTb.

PacrioznaBaTh Tena BpamieHus (HUIMHAP, KOHYC, cepa u map).

OOBICHATH CLIOCOOBI MOTYYEHUS TE BPAILICHUS.

KrnaccuduimpoBaTh B3aiMHOE pactoioskeHre cepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMU: IIAPOBOM CErMEHT, OCHOBAHHE CErMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CJIOM, OCHOBAaHHME IIAPOBOrO CJIOS, BHICOTA IMIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruncnate 00bEMBI M TUIOMIAAM  TIOBEPXHOCTEM  Ten  BpAICHUA,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOopMyII.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMUCAHHBIHI
okoJo cdepsl; chepa, BMcaHHAsS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BblunCchsATh COOTHOIIEHUS MEXAY IUIONIAAIMH MOBEPXHOCTEM M 00bEMaMu
MOTOOHBIX TEJI.

N300paxkate uszydaembie (UTYpHl OT PYKHM U C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IUIOCKHE YEPTEHKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJl BPAIICHHSI.



W3BnekaTp, MHTEPIPETUPOBATH W  NpeoOpa3oBbIBaTh  HMHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (Urypax, MPEACTABICHHYIO Ha YepTekax H
PHUCYHKaXx.

OnepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BbInosHATS  I€MCTBUSL  CIOXEHUSI BEKTOPOB, BBIYMTAHHUS BEKTOPOB WU
YMHO>KEHHUS BEKTOpa Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMU OHU 001a/1at0T.

[IprMeHsATh npaBUIIO NapaieNienuIe a.

OnepupoBaTh MOHATUAMM: AEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, Yrol MEXIy
BEKTOpaMH, CKaJsipHOE MPOMU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILUIAHAPHBIE
BEKTOPBI.

HaxoauTe cymMMy BEKTOPOB M MPOU3BEJEHUE BEKTOpAa HA YUCIIO, YTOJI MEXAY
BEKTOpaMH, CKaJSIpHOE TMPOU3BEACHHE, pacKiaJblBaTb BEKTOpP IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3amaBaTh IMJIOCKOCTh YpaBHEHHWEM B JIEKQpTOBOM CHUCTEME KOOPJIMHAT.

[IpumensTh TeoOMeTpudecKue (PakThl AJI PEHICHUS] CTEPEOMETPUUECKUX 3ajad,
IPEINOIarauX HECKOJIbKO [IAroB PEIIEHUs, €CIIU YCIOBUSl PUMEHEHHUS 3a]JaHbl B
aBHOU (popme.

Pemate mnpocreiinine reoMeTpuYecKHe 3ajJayd Ha TNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemarp 3agaun  Ha J10Ka3aTe€IbCTBO MAaTEMAaTUYECKUX OTHOIIEHUH H
HaXO0)KJI€HUE T€OMETPUUECKUX BEJIMYUH MO o0OpaslaM WU aJropuTMaM, IpUMEHss
M3BECTHBIE METO/IbI TP PELIEHUH CTaHAAPTHBIX MATEMAaTHYECKUX 3a/1ay.

[lpuMeHAT,  mpocTeiiIne  NporpaMMHBIE  CPEJICTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILIEHUU CTEPEOMETPUUECKUX 3a/1au.

[TpuBOAUTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U JKU3HH,
pacro3HaBaTh MPOsBICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOMyYEHHBIE 3HAHMA HA NPAKTUKE: AaHAJIU3UPOBATh pEaJbHBIE
CUTyallUh M MPUMEHATh HM3Y4YECHHBIE IIOHATHA B IPOLECCE IIOMCKA PpElICHUs
MaTeMaTH4ecKu chOpMyIUPOBAHHOMN MPOOIEMBI, MOJIETUPOBATh pealbHbIe CUTYaIlU
Ha A3BIKE T'€OMETPUHU, HCCIEAOBATH IIOCTPOEHHBIE MOJEIM C HCIIOIb30BAHUEM
reOMETPUYECKUX TOHATUH M TEOpeM, ammapaTra ajireOphl; pemaTb MpaKTHYECKUe
3a/1auy, CBA3aHHBIE C HAXOXKIECHUEM T'€OMETPUUECKNUX BEIIMYHH.

Kypc : BepoOSITHOCTb U CTATHCTHKA
HEJN U3YYEHUSA YYEBHOI'O KYPCA

VY4eOnpiii kypc «BeposiTHOCTP W cTaTMCTHKa» 0a30BOTO YpPOBHS SIBIISIETCS
MPOJIOKEHUEM U PA3BUTHEM OJIHOMMEHHOTO Y4eOHOTO Kypca 0a30BOTO ypOBHS



ocHOBHOM mmIKodbl. Kypc mnpenHasHaueH st (GopMuUpoBaHHS y OOyYarouIuxcs
CTaTUCTUYECKON KYJIbTYpbl M IIOHUMAHHUS pOJIM TEOPUU BEPOATHOCTEH KakK
MaTE€MaTUYeCKOr0 HMHCTPYMEHTA JJI M3YYEHHs CIIy4allHbIX COOBITUM, BEIWYUH U
npoueccoB. Ilpu wu3ydyeHnn Kypca oOoOramaroTcs MpEeACTABICHUS Yy4Yalluxcs o
METOaX UCCIEN0BaHUs U3MEHUYMBOIO MUPA, pa3BUBACTCSA ITIOHMMAaHUE 3HAYUMOCTH U
OOLIHOCTH MaTeMaTHYECKUX METOJI0OB IIO3HAHUS KaK HEOThEMJIEMOM YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

CopnepxaHue Kypca HaIlpaBJICHO Ha 3aKPEIUIEHWE 3HAHUM, NOJIYYEHHBIX MpPH
M3y4YEHUU Kypca OCHOBHOM IIKOJBI M HA Pa3BUTHUE MPEACTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXKJY HUMM Ha BaXKHBIX MPHUMEpPAX, CIOKETbI KOTOPBIX
IIOYEPIHYTHI U3 OKPYKAIOLIETO MUPA.

B cooTBeTcTBUM C YyKa3aHHBIMH LEJIAMH B CTPYKType YydeOHOro Kypca
«BeposATHOCTP M CTaTUCTHKa» CpPEIHEW IIKOJIbl Ha 0a30BOM YpPOBHE BbIJECICHBI
CIIeIyIOIIMEe OCHOBHBbIE cojepKaTenbHble JUHUM: «CiydailHble COOBITHS U
BEPOATHOCTUY, «CilydailHble BEIMUYMHBI U 3aKOH OOJIBIITNX YUCEID.

BaxxHy1o yacTh Kypca 3aHUMAET U3yYEHUE T€OMETPUUYECKOTO U OMHOMHUAIBHOTO
pacnpenesieHuid U 3HAKOMCTBO € UX HENPEPBIBHBIMU aHAJIOTAMU — IIOKA3aTEJIbHBIM U
HOPMAaJIbHBIM PACIPEACICHUSIMH.

Conepxxanue nmuHun «CrydailHble COOBITHSI U BEPOSITHOCTHY CIY>KUT OCHOBOM
g (GOPMUPOBAaHUS TPEACTABICHUM O pACIPEAEICHUN BEpPOATHOCTEH MEXKIY
3HAYEHUSIMHM CITydyallHBIX BEJIMYUH, a TAaKK€ 3Ta JIMHUS HeoOXxoauMma Kak 0asza ams
U3y4YeHUs 3aKoHa OOJBIIMX yucel — (PyHIaMEHTaJIbHOI'O 3aKOHA, NEHCTBYIOIIEIO B
IOpUpoJe U OOILIECTBE M HMMEIOLIEro MaTeMaThyeckyr ¢opmanuzanuio. Cam 3aKkoH
OOJNBIINX YHCENl HpeJyiaraeTcsi B O3HAKOMUTENBbHOM (opMe C MHHHUMAaJIbHBIM
UCMOJIb30BaHUEM MAaTEMaTHUYECKOIro (hopMannu3ma.

TeMmbl, CBA3aHHBIC C HENPEPBIBHBIMU CIy4aMHBIMU BEIUYUHAMMU, AKLEHTUPYIOT
BHUMAaHUE IIKOJIBHUKOB HA ONMCAaHUM U U3YYEHHUU CIyYaWHBIX SIBICHUU C IIOMOILBIO
HenpepblBHbIX (yHKUUHA. OCHOBHOE BHUMAaHHME YAENSETCS I0Ka3aTeIbHOMY U
HOPMaJIbHOMY PACHpPENCIICHUSAM, MPH 3TOM IPEANOJIAracTCs O3HAKOMHUTEIbHOE
U3ydeHne MaTepuaia 0e3 JOKa3aTeabCTB MPUMEHIEMBIX (DaKTOB.

MECTO KYPCA B YYEGHOM IIVTAHE

Ha usyuenue kypca «BeposiTHOCTh U CTaTUCTUKA» HAa OA30BOM YPOBHE OTBOAMUTCS 1
qac B HEJICINO B T€UEHUE rojia 00y4deHus, Bcero 34 yueOHbIX yaca.

COJEPKAHME YYEBHOI'O KYPCA



UucnoBble XapaKTEpPUCTUKU CIyYalHBIX BEJIMYMH: MATEMATUYECKOE OXKUIAHUE,
JTUCIIEpCUs U CTAaHAAPTHOE OTKJIOHEHHWE. [Ipumepbl mpUMEHEHHs MAaTeMAaTH4ECKOIO
OKMJIaHWS, B TOM 4YHUCJIE B 3a/Jadax W3 IOBCEIHEBHOM JKM3HU. MaTemMaTHyecKoe
OXXKHMJIaHWE OMHApPHOM cllydallHOW BeNWYMHBL. MaTeMaTH4ecKOoe OXXHIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCKOE OKHUIAaHUE U AUCIEPCUS T€OMETPUUECKOTO U
OMHOMUATILHOTO pacipeaeICHU.

3aKkoH OOJBIIMX 4YHCET M €ro pojib B Hayke, MNPUPOJE U OOIIECTBE.
Bb160poUHbII METOJ] UCCIIETIOBAHUI.

IIpuMepsl HENpephIBHBIX CIAy4aMHbIX BeaWdHMH. lloHsATHE O IUIOTHOCTH
pacrpeneneHus. 3ajaauu, NPUBOJAILNE K HOPMaJbHOMY pacnpeneneHuto. [lonstue o
HOPMAaJIbBHOM PACHpPEIEIICHHUH.

IINTIAHUPYEMBIE PE3YJIbTATBI

JIMUYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yJbTaThl OCBOEHHUS MPOTPaMMbl  Y4EeOHOTO TIpeameTa
«MaremaTKa» XapaKTepU3yHOTCA:

I'paxxnanckoe BocmuTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUU O0YyJArOIIErocsl KaK aKTUBHOTO M
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA, MPEACTABICHUEM O MATEMATHYECKUX
OCHOBaX  (PYHKIIMOHUPOBAHUS  PA3TUUYHBIX CTPYKTYp, SBJICHUH, MpoOLEIyp
IpaXKIaHCKOTO 00111ecTBa (BHIOOPHI, OMPOCH! U TP.), YMEHHEM B3aMMOJIEHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIMSIMU U HA3HAUCHHUEM.

ITaTpuoTHyeckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUHUCKOW TPaKIAHCKON WICHTHUYHOCTH, YBOKCHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHUIMCKONM MaTeMaTUKH, LIEHHOCTHBIM OTHOLUIEHHEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K
UCIIOJIb30BAHUIO OSTUX JOCTHKEHUW B JPYTUX HAyKax, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoa; ChOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHUS, 3THUYECKOrO IIOBEJACHHMS, CBSI3aHHOIO C MPAKTHUYECKUM
MIPUMEHEHHUEM JTOCTHXKEHUM HAYKU U JEATEIBbHOCTHIO YUEHOTO; OCO3HAHUEM JIUYHOTO
BKJIa/la B IOCTPOECHUE YCTOWUHUBOTO OYIyIIEro.

JdcTeTHYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOLIEHHUEM K MHPY, BKJIIOUYAS OICTETHUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7a4, PEIICHUM, paCCYX IECHUI; BOCIPUUMUYUBOCTHIO K
MAaTEMaTHYECKUM aClEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.



Du3nyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSITH MaTeMaTUYECKUE 3HAHHUS B
MHTEpecax 3/0pOBOro u 0e30macHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOILICHUS K
CBOEMY 3JIOPOBBIO (3/I0pOBOE THUTaHHUE, COANIAHCUPOBAHHBIM PEXKUM 3aHATUU U
OTIIbIXa, peryJiapHas (pu3NvecKas aKTUBHOCTbH); (PU3HMUECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATHUSAX CIIOPTUBHO-030POBUTEIHHOMN AEATEILHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYNy, OCO3HAHMEM IIEHHOCTU TPYAOJIIOOUs; HHTEPECOM K
paznuuHbIM cepam nmpodeccroHaIbHON AEATEILHOCTH, CBSI3aHHBIM C MaTEMaTHUKOM
U e€ MPUIOKEHUSIMU, YMEHHUEM COBEPIIIATh OCO3HAHHBIN BHIOOP Oyayiei npodeccuu
U pea30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIJIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTH4eCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha NPOTSHKEHUU BCEM
KU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYCCKUX 3ajad
MaTeMaTHYE€CKON HANPaBICHHOCTH.

JKOJI0rnYecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTHIO IKOJIOTUUYECKOW KYJIbTYpPhl, TTOHMMAaHUEM BIUSHUS
COITMATbHO-KOHOMUYECKUX TPOIIECCOB HAa COCTOSIHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HAHUEM T100aTLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM; OpUEHTAIIUCH
HA TPUMCHEHUE MaTeMaTUYeCKUX 3HAHWUW JJId peIIeHWs 3a7ady B 00JacTu
OKpYXalollei cpenapl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH HMX BO3MOKHBIX
MOCIIEJICTBUM JJI1 OKPYKAIOIIEeH Cpebl.

LleHHOCTH HAYYHOI' O IO3HAHMS:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKOM
HAyKU Kak c(epbl YeJIOBEUECKON NEeATeTbHOCTH, ITANoB €€ Pa3BUTHSA U 3HAYHMMOCTHU
JUTSL pa3BUTUS ITUBUIU3AINN; OBJAJICHHEM S3bIKOM MaTEMaTHKH M MAaTeMaTH4eCKOU
KyJbTYPOW KaK CPEJICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYIIECTBISATH MIPOCKTHYIO
U UCCJIEIOBATENIBCKYIO NEATEIbHOCTh MHIMBHUIYATBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHSI IPOTpaMMbl Y4eOHOrO mpeaMeTa
«MaremaTtuka XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCAJIbHBIMH
nO3HaAeamebHbIMU oelicmeusamy,  YHUBEPCATbHbIMU KOMMYHUKAMUBHbIMU
0elCmBUsAMU, YHUBEPCATbHBIMU PecYIAMUSHBIMU 0eUCMBUIMU.

1) YHnueepcanvhvie no3xnaeameJibHble Oeticmaus, obecnevusaom
Gopmuposanue 0A308bIX KOSHUMUBHLIX NPOYECCo8 ooOyuarnwuxci (oceoenue
Memoo08  NO3HAHUA  OKpyXdcarmujezo  Mupa;  HpUMEHeHUue  J02UYECKUXx,
uccne008amebCKux onepayuli, ymeHuti pabomams ¢ uH@opmayueii).



ba3oBble J1ornUYecKue IlEﬁCTBHH .

BBISIBJISITh M XapaKTEPHU30BaTh CYILIECTBEHHBIE MPU3HAKK MaTEMATHUYECKHUX
OOBEKTOB, MOHATHUWA, OTHOIIEHHH MEXAYy NOHATHAMHU; (OPMYIHPOBATH
ONMpeJeNeHus]  MOHATUH;  YCTAHABIMBaTh  CYIIECTBEHHbIM  MpU3HAK
KjJaccu(UKalui, OCHOBaHUS i1 OOOOIIEHHS U CpaBHEHUS, KPUTEPUU
IPOBOJIUMOTO aHAJIN3A;

BOCIPUHHMMATh,  (OPMYJIHMpPOBATH U  MPeoOpa3OBbIBATH  CYXKACHUS:
yTBEpJUTEIbHbIE W OTpHUIATENbHbIC, €IMHUYHBIE, YacTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPKIACHUSX; MpeiaraTb KpUTepuu
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHI;

JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 10 aHAJIOTHH;

IPOBOAUTH CAMOCTOSATEIBHO J10KA3aTEILCTBA MATEMATHUECKUX YTBEPKACHUI
(mpsiMble U OT MPOTUBHOTO), BBICTPAUBATh APryMEHTAIMIO, MPUBOIUTH
OpUMepbl ¥ KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYKIEHUS W
BBIBO/IbI;

BbIOMpaATh CMoco0 pemieHus y4eOHOM 3ajayu  (CpaBHMBATh HECKOJIBKO
BApUAaHTOB pEILIEHUs, BbIOMpPATh Haumbojee MOAXOMAIMMA C y4ETOM
CaMOCTOSITETIbHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarte/bCKue AelCTBUA:

UCTIOJIh30BaTh BOIMPOCH KaK HCCIICIOBATENbCKHI HWHCTPYMEHT TIO3HAHWS,
(GopMynUpOBaTH BONPOCHL, (PHUKCHPYIONIKE MPOTUBOPEUUE, NpodIemMYy,
yCTaHaBIMBaTh  WCKOMOE€ W  JaHHOe, (opMHpOBAaTh  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHCHHE;

IPOBOJIUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIEI0BaHNE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBICHHS,
NPOIIEeCCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMHU, SIBICHHUSIMH,
IPOIIECCAMU;

CaMOCTOATENIHHO (hopMynHUpoBaTh OOOOIIEHUS W BBIBOJABI 1O pPE3yJbTaTaM
NPOBEIEHHOTO HAONIONCHHS, WCCIENOBAHUSA, OIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000O0IIECHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKE BBIIBUTATH
MIPEIIOIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIIATE Je(PUIUTHI HHPOpPMAITUH, JaHHBIX, HCOOXOAUMBIX JUIS OTBETa Ha
BOIIPOC U JJI PEUICHUS 3a/1a4H;



e BBIOMpaTh HH(POPMAIIHUIO U3 UCTOUYHUKOB PA3TUYHBIX THUIIOB, AaHAIM3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MHPOPMAIIMIO PA3THYHBIX BUJIOB U
dbopm npeacTaBICHUs;

e CTPYKTypHpOBaTh WH(GOPMAIHIO, MPEACTABIATh €€ B pasIuYHBIX (Popmax,
WUTIOCTPUPOBATh TpadUyECKH;

e OIICHUBATH HaAEKHOCTD uHpOpMAITIH o CaMOCTOSITETTHHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvle — KOMMyHUKamueHnvle  Oelicmeus,  0Oecnedusaiom

chopMUpOBAHHOCIb COYUATLHBIX HABLIKOE 00VUAIOUWUXCHL.
OO0wenue:
e BOCIPUHUMATH U POPMYIIMPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBUSIMU U
IEJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX M THCBbMEHHBIX TEKCTaX, JaBaTh MOSCHCHHS IO XOJy peIICHUs
3aJ1ayd, KOMMEHTHUPOBATh TIOJyYCHHBIN pe3yJIbTaT;
e B Xoje OOCYXJEHUS 3a/1aBaTh BOIPOCHI MO CYMIECTBY OOCYKIAEMOW TEMBI,
poOJIeMBI, pellaeMoi 3aJlayd, BBICKA3bIBATh WJCH, HAIICJICHHBIC HAa IOUCK
PEIICHUS; COTIOCTABIIATh CBOM CYXACHHS C CY)KICHUSIMH JAPYTHX YYACTHHUKOB
auanora, OOHapy)XMBaTh pa3JIMdyUe M CXOJCTBO TO3UIMH; B KOPPEKTHOU
dbopme hopMyIHpOBaThH pa3HOTIIACHS], CBOU BO3PAKCHUS;
e TPEICTABIATH PE3YJbTAThl PEIICHUS 3a7a4l, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa; CAaMOCTOSITENILHO BBHIOMPATh (pOpMAT BBICTYIUICHHS C YUETOM 3a]1a4y
IIPE3EHTAIMU U 0COOCHHOCTEH ayIUTOPHUU.
CoTpyaHun4ecTBo:
e TOHMMATh W HCIOJH30BaTh MPEUMYIECTBA KOMAaHIHON W MHIUBUAYAJIHHOM
paboThl TpHU peuIeHUH YYeOHBIX 3a7ad; NPUHUMATH I€Jb COBMECTHOMU
NEeSTENbHOCTH,  IUIAHUPOBATh  OPraHU3aIlMI0  COBMECTHOM  paboThI,
pacmpenensiTh BHABI paboOT, JOrOBapUBATHCSA, OOCYXKIaTh TMpolLecC H
pe3yabTaT paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIFOJICH;
e YY4acTBOBAaTh B I'PYMNIOBBIX GopMax paboTel (0OCyx)AeHUS, OOMEH MHEHUH,
«MO3TOBBI€ INTYpMBI» U HWHBIE); BBIMOJHATH CBOIO YacTh pabOThl U
KOOPJMHUPOBATH CBOU JEHCTBUA C JPYTHMMH YJC€HAMU KOMaHJIbI, OIEHUBATDH
KayecTBO CBOETO BKJIaga B  OOMMH TPOAYKT MO  KPUTEPHSM,
c(hOpMyTHPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.
3) Vuusepcanvuvie pezynamuensie oelicmaus, obecneuusarom opmuposarue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanus:

COCTaBIIATH TUIAH, aJTOPUTM DPEIICHHs 33a7a4¥, BHIOUpATh CIOCOO PEIICHHS C
y4I€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yI€TOM HOBOW MH(OpMAIUH.



CaMOKOHTPOJIB:

e BJAJCTh HaBbIKAMHM  TIO3HABATEIBHOW  pediekcMu Kak  OCO3HAHUS
COBEpILIAEMBIX JICHCTBUH W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB;
BJa/IETh CIIOCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJIA MPOLECCa U pe3yibTara
pellIeHUs MaTEMATUYECKON 3a/1a4H;

e TMPEABUAETHh TPYAHOCTHU, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHUTHh KOPPEKTHUBBI B JEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBLCTB,
JAHHBIX, HAMJICHHBIX OIIUOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHUE pe3yJibTaTa ILEJIU U YCIOBUSIM, OOBSICHSTH
NPUYUHBI JOCTHKEHUSI WM HEJOCTUXKEHUSI PEe3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIIMNOKY, J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

CpaBHMBaTh  BEPOSTHOCTHM 3HAYEHHM  CIYy4YalHOW  BEJIWYHUHBI 1O
pacupeneeHUIO WIN € IIOMOIIBIO JUarpaMM.

OnepupoBaTh TNOHATHEM MaTEMaTUYE€CKOTO OXUIAHUS;, MPUBOIUTH
MPUMEPBI, KAK TMPUMEHSETCS MATEMAaTHYECKOE OXKUIAHUE CIIYy4YauHOU
BEJIMUMHBI  HAXOAWUTh MATEMAaTHYECKOE OXHUJIAHUE TI0  JTAHHOMY
pactipeaenennto. IMeth mpeacTaBieHue 0 3aKOHE OOJIBIINX YUCEN.

HNmets npeacrasieHre 0 HOpMaJIbHOM PaCIPEIEIICHUN.

TEMATUYECKOE IINTAHUPOBAHHUE 11 KJIACC
Kypc: anreépa n Hayajia MaTeMaTHY€CKOI0 aHAJIH3A

Kosan4yecTBo yacos JJIeKTPOHHBbIE
Ne | HammeHnoBanme
(undgposbie)
n/ pa3iejioB U TeM Bcer | KoutpoabH IpakTHyeck
o0pa3oBaTeJibH
n NporpamMmbl 0 ble padoThI ue padoTsl

ble pecypchl

[ToBTOpenue kypca 10

1 8 1
KJacca
Tpuronomerpudeckue

5 GyHKIMH 1 UX TpaduKy. 18 1
Tpuronomerpudeckue

HEpaBCHCTBA




IIpousBoHas u ee
reOMETPUYECKUI
CMBICIL.

18

IIpumeHeHue
MIPOU3BOJHOM K
HCCIICIOBAHUIO

GyHKIUH.

13

WNHurerpan u ero
IIPUMCHCHUSA

10

KomMOunaropuka.

OneMeHTEI
TEOPHH
BEPOSITHOCT
eH.

YpaBHeHus u
HCpaBCHCTBA CABYMA
NEPEMEHHBIMU.

[ToBTOpEHME
(TectupoBanuen
¢dopmare EI'D)

14

OBUIEE KOJIMYECTBO
YACOB I1O ITIPOTPAMME

102

Kypc: reomerpus

Ne
n/n

Koan4yecTBO 4acoB

HaunmenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

KonTpoabHbie
padoTbI

IIpakT4yeckue
padoThI

JJIeKTPOHHBbIE

(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Tena Bpaienus

O0BEMEBI TEN

Bekropsl u
KOOPAMHATHI B
IIPOCTPAHCTBE

[ToBTOpEHME,




000011IeHNE,
cCUcTeMaTui3alusa
3HAHUM

OBLLEEE
KOJIMUECTBO YACOB
T10 ITIPOTPAMME

34 3

Kypc: BeposiITHOCTh M CTATHCTHKA

Ne
/o

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoauuyecTBo 4acoB

KoHTpoJuabHbie
Bcero P
padoThI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(un¢posrbie)
oOpa3oBaTe/ibHbIE

pecypchl

MaremaTudeckoe
OKHJIaHUE
CIIy4aHOU
BEIIMIMHEI

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHHUE
CIIy4aHOU
BEJTUYHMHBI

3aKk0H OOJIBLINX
qucen

HenpepbiBHbie
Cly4aliHbIe
BEITUYHMHBI
(pactipenenenn)

Hopwmanenoe
pacnpeneneHus

IToBTOpEHME,
00001IeHNE 1
CHCTEMAaTHU3alIHs
3HAHUI

19 2

OBIIEE KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

34 2




IToypoyHoe niiaHMpoBaHUe

Kypc: anredpa u Hayasa MaTeMaTH4e€CKOI0 aHAJIHU3A

Ne

~

Tema ypoka

KoaunyecTBo 4acoB

Be
er
0

Kontpo
JbHbIE
padoThI

IIpakTH
yecKkHne
padoTsI

Jara
H3y4
eHHUsA

DJIeKTpoHHbIE (P pPOBLIE
oOpa3oBaTejibHbIE

pecypchbl

MNosTopeHue .
CreneHb ¢
AeNCTBUTE/IbHbIM
noKasaTtesem

04.09

[ToBTOpEHME.
CreneHHas

byHKIHS

[IpoBTOpEHHE.
IlokazarenpHas

byHKIHS

[ToBTOpeHwue.
Jlorapudmuyecka

s QyHKIHS.

[ToBTOpeHwue.
Tpuronomerpuuec
Kue GopMyIIbl

[ToBTOpEHUE
Tpuronomerpuuec
KM€ YpaBHEHHUSI.

[ToBTOpEHwUeE.
Pemenue
COBMECTHBIX
yYpaBHEHUH U
HEPaBEHCTB.

Bxopgnas
KOHTPOJIbHAS
pabora.

O0macth
OIIpENEIICHUS U
MHOKECTBO
3HAUCHUH




TPUTOHOMETPUYEC
KX (YHKIIHIA

10

O0mnactb
OTIpe/ieNIeHus 1
MHO>KECTBO
3HAYEHUN
TPUTOHOMETpPUYEC
KHUX QYHKIHA

11

YertHOCTh M
HEYETHOCTh
TPUTOHOMETpHYEC
KUX QYHKIHI

https://resh.edu.ru/subject/lesso

n/3923/start/200607/

12

[TeproanuHOCTH
TPUTOHOMETPHYEC
KUX (QYHKIHI

13

[TeproauuHOCTH
TPUTOHOMETPHYEC
KuX (QyHKIHI

14

Tpuronomerpuuec
ke QpyHKIUHU, uX
CBOMCTBA U
rpaguku

https://resh.edu.ru/subject/lesso

n/4920/start/200702/

15

Tpuronomerpuuec
ke QyHKIUHU, UX
CBONCTBA U
rpaguku

https://resh.edu.ru/subject/lesso

n/5570/start/200795/

16

Tpuronomerpuyec
Kue QyHKIUHU, UX
CBONCTBA U
rpapuku

17

Tpuronomerpuuec
kue QyHKIuu, uxX
CBOMCTBA K
rpadguku

18

Tpuronomerpuuec
kue QpyHKIuHU, uX
CBOMCTBA U
rpaduxu

https://resh.edu.ru/subject/lesso

n/3943/start/200825/

19

ITpumepsl
TPUTOHOMETPUYEC
KHX HEPABEHCTB

https://resh.edu.ru/subject/lesso

n/6113/start/327062/



https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/3923/start/200607/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/6113/start/327062/
https://resh.edu.ru/subject/lesson/6113/start/327062/

20

KontponbHas
paboTa 1o Teme
Tpuronomerpuuec
Kre QyHKIUHU U UX
rpaduku. Tpurono
METpUYECKHe
HepaBeHCTBA"

21

[Ipumepsr
TPUTOHOMETPHUYEC
KMX HEPABEHCTB

22

[Ipumepst
TPUTOHOMETPHUYEC
KHX HEPABEHCTB

23

[Ipumepst
TPUTOHOMETPHUYEC
KHX HEPABEHCTB

24

HenpepsiBHbIe
dbyHKIIIN

https://resh.edu.ru/subject/lesso

n/6112/start/200949/

25

Meton
WHTEPBAJIOB ISt
peleHus
HEpPABEHCTB

26

Meton
WHTEPBAJIOB IS
pereHus
HEPaBEHCTB

27

[IpousBoaHas
dbyHKIMH

https://resh.edu.ru/subject/lesso

n/4921/start/200887/

28

[IpousBoaHas
byHKIMN

https://resh.edu.ru/subject/lesso

n/4923/start/200980/

29

I'eomerpuueckuii
u pusnyeckuii
CMBICT
MPOU3BOHOM

https://resh.edu.ru/subject/lesso

n/4923/start/200980/

30

I'eomerpuueckuii
U pU3nIecKuit
CMBICI
MIPOU3BOJHOM

https://resh.edu.ru/subject/lesso

n/3976/start/201104/

31

IIpousBoaubIe
3JIEMEHTaPHBIX

byHKIII

https://resh.edu.ru/subject/lesso

n/6114/start/201073/



https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/6112/start/200949/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4921/start/200887/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/3976/start/201104/
https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/

32

[IpounsBoaHbIe
3JIEMEHTaPHBIX

byHKIII

33

[IpowusBoaHas
CYMMBI,
MPOU3BEICHHUS,
YaCTHOTO

byHKIII

https://resh.edu.ru/subject/lesso

n/3954/start/201011/

34

[IpowusBoaHas
CYMMBI,
MPOU3BEICHHUS,
YaCTHOTO

byHKIMNA

35

[TpowusBoaHas
CYMMBI,
MPOU3BEICHHUS,
YaCTHOTO

byHKINNA

36

[IpumeHeHne
MPOU3BOJTHOM K
HCCIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

https://resh.edu.ru/subject/lesso

n/3966/start/201135/

37

[Ipumenenne
MPOU3BOJTHOM K
HCCIICIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
KCTPEMYMBI

https://resh.edu.ru/subject/lesso

n/3987/start/273810/

38

[Ipumenenue
MPOM3BOJTHOM K
HCCIEI0BAHUIO
byHKIMI HA
MOHOTOHHOCTD U
AKCTPEMYMBI

39

IIpumeHeHue
MIPOU3BOJHOM K
HCCIIEA0BAHUIO
byHKIMI HA
MOHOTOHHOCTB U
JKCTPEMYMBI



https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3954/start/201011/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3966/start/201135/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/

40

Haxoxnenne
HanOOJIBIIETO U
HAUMEHBIIIETO
3HAYECHUSA

GbyHKIIMY Ha
OTpe3Ke

https://resh.edu.ru/subject/lesso
n/6115/start/36346/

41

Haxoxnenne
HanOOJIBIIETO U
HaUMEHBIIIErO
3HAYEHUS

dbyHKIIUM HA
OTpe3Ke

42

Haxoxnenne
HauOOJIBLIIETO U
HaUMEHBIIIErO
3HAYEHUS

dbyHKIMM HA
OTpe3Ke

https://resh.edu.ru/subject/lesso
n/3987/start/273810/

43

Haxoxnenne
HanOOJIBIIETO U
HauMEHBIIIETO
3HAYCHUS

dbyHKIMM HA
OTpe3Ke

44

KonTposbHas
pabora 1o Teme
"IIpousBoanas.
[Ipumenenne
MPOU3BOAHOM"

45

Haxoxnenue
HauOOJBIIET0 U
HauMEHBIIIETO
3HAYECHUS

GbyHKIIMM Ha
OTpe3Ke

https://resh.edu.ru/subject/lesso

n/4016/start/225682/

46

Haxoxnenue
HauOOJIBIIETO U
HauMEHBIIIETO
3HAYEHHUSA

GbyHKIIMM Ha
OTpe3Ke

47

IIpumeHeHue

https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/6115/start/36346/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/3987/start/273810/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/4016/start/225682/
https://resh.edu.ru/subject/lesson/6195/start/225651/

MPOU3BOJHOM ISt
HaX0XACHUS
HaWIy4IlIero
pelieHus B
MIPUKIIAaIHBIX
3aja4ax, s
OnpeeIeHUs
CKOPOCTH
porecca,
3a/IaHHOTO
dbopmynoit unu
rpaduxkom

n/6195/start/225651/

48

[IepBooGpa3nas.
Tabnuma
epBOOOPa3HBIX

https://resh.edu.ru/subject/lesso

n/4924/start/225713/

49

[lepBooGpa3nas.
Tabnuma
epBOOOPa3HBIX

50

Wnrerpai,
F€OMETPUUYECKHUI 1
buzmvecKkuit
CMBICII MHTErpajia

51

Huterpan,
reOMETPUUYECKUH U
buzmveckuit
CMBICTT MHTETpajia

52

Huterpan,
FeOMETPUUECKUIN U
buzuveckuit
CMBICTT MHTETpajia

53

Brrunciaenue
HWHTEeTrpaJa 1o
bopmyre
Hrrotona—Jleiion
HIa

https://resh.edu.ru/subject/lesso

n/3993/start/225744/

54

Breruucnenue
WHTErpaa o
bopmyne
Hrrotona—Jleiion
HIa

55

Brraucnenne
HMHTETPAJIA 10

https://resh.edu.ru/subject/lesso

n/6118/start/225808/



https://resh.edu.ru/subject/lesson/6195/start/225651/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/4924/start/225713/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/3993/start/225744/
https://resh.edu.ru/subject/lesson/6118/start/225808/
https://resh.edu.ru/subject/lesson/6118/start/225808/

dbopmyre
Herorona—Jleiibn
nna

56

Brraucnenue
MHTErpaja 1o
dbopmyire
Hyrorona—Jleiton
nna

https://resh.edu.ru/subject/lesso

n/6117/start/225775/

57

Kontponbhas
pabora o Teme "
WNurerpain u ero
npuMeHeHue"

58

CucreMsl
JIAHENHBIX
YpaBHEHUU

59

CucreMsl
JIAHENHBIX
ypaBHEHUU

60

Pemenne
MIPUKIIATHBIX
3aJ1a4 C MOMOIIILIO
CHCTEMBI
JIMHEHHBIX
YpaBHEHUU

61

Pemenne
MPUKIIATHBIX
3a71a4 ¢ MOMOIIBIO
CHCTEMBI
JIMHEHHBIX
ypaBHEHUH

62

Cucremsl u
COBOKYITHOCTH
LENIbIX,
paloHaJIbHBIX,
UppalUOHAIBHBIX,
[I0Ka3aTEIIbHbIX,
sorapu(pMUIECKUX
YPaBHEHUH U
HEPABEHCTB

63

CucreMsl 1
COBOKYITHOCTHU
LIENBIX,



https://resh.edu.ru/subject/lesson/6117/start/225775/
https://resh.edu.ru/subject/lesson/6117/start/225775/

paIoHaIbHBIX,
WppalMOHAIIBHBIX,
MMOKa3aTeIbHBIX,
JOTrapuPMUIECKIX
YpPaBHEHUH U
HEPAaBCHCTB

64

Cucremsl u
COBOKYITHOCTH
LETIBIX,
palMoHAIbHBIX,
HPPAIMOHAIIBHBIX,
MOKa3aTeIbHBIX,
JorapuPMUIECKux
YpaBHEHUH U
HEPaBEHCTB

65

Cucremsl u
COBOKYITHOCTH
TENTBIX,
paIMoHaIbHBIX,
HPPaIMOHAIBHBIX,
MMOKa3aTeIbHBIX,
JorapuPMUIECKuX
YpaBHEHUH U
HEPaBEHCTB

66

Hcnonrs3oBanue
rpaguKoB
byHKUIMHA 17151
pelieHus
YpaBHEHUH U
CUCTEM

67

Hcnons3oBanne
rpaguKoB
byHKIMHA 11
perieHus
ypaBHEHUH U
CHCTEM

68

IIpumeHeHue
YpaBHEHUH,
CUCTEM U
HEPaBEHCTB K
PELIEHHUIO
MaTeMaTHYECKUX




3a/1a4 U 3a/1a4 U3
pa3Iu4HbBIX
oOnacreil HayKu U
peanbHOM KU3HU

69

HarypanbsHbie u
LIeJIblE Yncia B
3a/1a4ax U3
peanbHOM KU3HU

70

Harypanbshbie n
LIeJIblE Yncia B
3a/1a4ax U3
peanbHOM KU3HU

71

Harypanbsubie n
LIEJIbIE YnCTa B
3a/1a4ax U3
peanbHOM KU3HU

72

[Ipu3naku
JEITMMOCTH LIEIIbIX
qucel

73

[Ipu3naku
JEIIMMOCTH LIEIIBIX
qucel

74

[Tpusnaku
JEIMMOCTH LIEITBIX
qucen

75

[IpaBuio

MIPOU3BEICHHUS.
Pasmenienus c
MTOBTOPCHUSIMU

https://resh.edu.ru/subject/lesso
n/4028/start/37167/

76

[TepecranoBku

https://resh.edu.ru/subject/lesso
n/4927/start/285007/

77

IlepecTanoBku

78

Pasmemenus 0e3
MOBTOPEHU I

https://resh.edu.ru/subject/lesso
n/4045/start/149136/

79

Coueranus 0e3
IIOBTOPEHUH U
onnoM HerotoHa

https://resh.edu.ru/subject/lesso

n/6119/start/285193/

80

Coueranus 6e3
IIOBTOPEHUH U
ounoM Herotona

81

Coueranus 0e3

https://resh.edu.ru/subject/lesso



https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4028/start/37167/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4927/start/285007/
https://resh.edu.ru/subject/lesson/4045/start/149136/
https://resh.edu.ru/subject/lesson/4045/start/149136/
https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/6119/start/285193/
https://resh.edu.ru/subject/lesson/4928/start/38164/

IIOBTOPEHUH U
ounoMm Herotona

n/4928/start/38164/

82

Coueranus 6e3
IIOBTOPEHUHN U
ounoM Herotona

83

BepostHoCcTh
CcOOBITHS

https://resh.edu.ru/subject/lesso

n/4089/start/131703/

84

BepostHocTh
CcOOBITHS

85

Cnoxenue
BEPOSATHOCTEMN

86

Cnoxenue
BEPOSATHOCTEMN

87

BeposTHoCcTh
MIPOU3BEICHUS
HE3aBUCHUMBIX
COOBITHI

https://resh.edu.ru/subject/lesso

n/4064/start/38069/

88

BepositHocTh
MIPOU3BEICHUS
HE3aBUCHMBIX
coObITHIA

https://resh.edu.ru/subject/lesso

n/4079/start/38319/

89

Pewrenne
YIPAXXHEHUH 0
TeMe «DJIEMEHTHI
TEOpUHn
BEPOSITHOCTEN»

https://resh.edu.ru/subject/lesso

n/4929/start/38412/

90

KonTposbHas
pabota Neb6 o
TeMe «DJIEMEHTHI
TEOpUU
BEPOSITHOCTEI»

91

IToBTOpEHME,
000011IeHHE,
cUcTeMaTu3alus
3HAHUM.
YpaBHeHus

92

IToBTOpEHNME,
0000111eHHE,
cUcCTeMaTu3aIus
3HAHUM.
YpaBHeHus



https://resh.edu.ru/subject/lesson/4928/start/38164/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4089/start/131703/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4064/start/38069/
https://resh.edu.ru/subject/lesson/4079/start/38319/
https://resh.edu.ru/subject/lesson/4079/start/38319/
https://resh.edu.ru/subject/lesson/4929/start/38412/
https://resh.edu.ru/subject/lesson/4929/start/38412/

93

[ToBTOpEHME,
000011IeHNE,
cUCTEMaTH3aIus
3HAHUI.
YpaBHeHust

94

[ToBTOpEHME,
000011eHNE,
CUCTEMaTH3aIUs
3HAHUI.
HepasencrBa

95

[ToBTOpEHMeE,
00o01enue,
CUCTEMaTH3aITUs
3HAHUM.
HepasencrBa

96

[ToBTOpEHME,
00o01enue,
CUCTEMaTH3AITUs
3HAHUM.
HepasenctBa

97

[ToBTOpEHME,
000011IeHHE,
CHUCTeMaTH3aIlHs
3HaHul. CHUCTEeMBI
YpaBHEHUU

98

O06o001menue,
cUCTeMaTH3aIus
3HAHUM 32 KypC
anreOpsl U HavaII
MaTeMaTH4eCKOTro
ananm3a 10-11
KJIaCCOB

99

HroroBasa
KOHTpOJIbHAsS
pabota

10

HroroBasa
KOHTPOJIbHAS
pabota

10

O06o01menue,

CHCTeMaTH3allns
3HaHuil (32 Kypc
anreOpbl ¥ Haval




MaTeMaTu4deCKoro
ananmmza 10-11
KJIaCCOB)

O06o06micHue ,

crcTeMaTH3aIHs
10 3HaHMH ( 32 KypC
anreOpbl 1 Hava 1
MaTeMaTHIEeCKOTO

anaymza 10-11

KJIACCOB)
OBUIEE
K
OJIMYECTBO 10 6 6

YACOB I10 P
[MPOI'PAMME
Kypc: reomerpus
Ne KosmmuecTBo yacos

Jara

Konrpoa | IIpakTnu JJIeKTPOHHBbIE HU(PPOBBIE

n | Temaypoka | Bc usyue
/ ero bHbIE ecKme st o0pa3oBaTe/ibHbIE pecypchl
I padoThI padoThI

Bekrtop Ha
MJIOCKOCTH U
B 1
MIPOCTPAHCT
BE

Crnoxxenue u
BEIUUTAHUE 1
BEKTOPOB

YMHOXEHHE
BEKTOpA Ha 1
YHCIIO

Paznoxenue
BEKTOPA IO
TpEM
HEKOMIUIaHA
PHBIM 1
BEKTOPAM.
IIpaBuio
napaJuienen
ureja

Pemenue 1 https://resh.edu.ru/subject/lesson/



https://resh.edu.ru/subject/lesson/5731/start/22407/

3aj1ad,
CBSI3aHHBIX C
MIPUMEHEHHE
M IpPaBUI
JIEHCTBHUI C
BEKTOpPAMH

5731/start/22407/

[Ipssmoyromns
Has cucTeMa
KOOP/MHAT B
MIPOCTPAHCT
BE.
Koopaunar
bI BEKTOpA.
[Ipocreitmm
€ 3a7]auu B
KOOpJuHaTa
X

https://resh.edu.ru/subject/lesson/
5724/start/21892/

Yron mexay
BEKTOPaMH.
CkamsipHoe
MIPOU3BEACH
1€ BEKTOPOB

https://resh.edu.ru/subject/lesson/
5723/start/149167/

Brranciaenu
€ yrioB
MEXITY
MPSIMBIMU 1
IUIOCKOCTSIM
H

Koopnunata
o-
BEKTOPHBIN
METO/ IPH
penieHun
reoMeTpuue
CKUX 3a1a4

https://resh.edu.ru/subject/lesson/
6083/start/149229/

10

KonTposibHa
s paboTta 1o
TEME
"BexTopsl 1
KOOPIMHATBI
B
MIPOCTPAHCT



https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5724/start/21892/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/5723/start/149167/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/6083/start/149229/

n

BC

11

unueapuy
ecKast
MTOBEPXHOCT
b,
oOpa3yrorm
e
WITHHIPUYC
CKOH
MOBEPXHOCT
u, OCh
UTHHIPUAYC
CKOH
MOBEPXHOCT
"

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

6300/start/22490/

12

Hunmusap:
OCHOBAHUS U
OoxoBast
MTOBEPXHOCT
b,
obOpasyroa
sl U OCh;
I0UIa/1b
OOKOBOM 1
MOJTHO M
MTOBEPXHOCT
u

13

N3obpaxen
ue
UWIHHIpA
Ha
MJIOCKOCTH.
Pa3BépTka
UWIHH]IPA.
CeueHnus
UWIHHIpA
(TIIOCKOCTH
1o,
napajuieiabH
OM U
MEepIEHIUKY
JIIPHOM OCH



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/

LHUAJTUHPA)

14

Kounnueckas
MMOBEPXHOCT
b,
oOpa3yromu
e
KOHHWYECKOM
MMOBEPXHOCT
H, OCh U
BepIINHA
KOHHWYECKOM
MMOBEPXHOCT
31

15

Konyc:
OCHOBaHUE U
BEpIIIMHA,
oOpasyroia
Sl M OCh;
TIJTOTIA b
OOKOBOM 1
MOJTHO M
MTOBEPXHOCT
u

https://resh.edu.ru/subject/lesson/
4903/start/22646/

16

VceuénHplit
KOHYC:
o0Opazyromu
€ U BBICOTA;
OCHOBAHMA U
OoKkoBas
MMOBEPXHOCT
b

17

N3ob6paxen
ue KoHyca
Ha
MJIOCKOCTH.
Pa3BépTka
KOHYyca.
Ceuenus
KOHyca
(TIIOCKOCTH
10,
napauienbH



https://resh.edu.ru/subject/lesson/4903/start/22646/
https://resh.edu.ru/subject/lesson/4903/start/22646/

on
OCHOBAHHUIO,
u
IIJIOCKOCTBIO
)
MIPOXOJAIIE
i uepes
BEpILIHHY)

18

KomOunarmu
s Tell
BpAIICHUS U
MHOTOTpaHH
HKOB

19

MHororpan
HUK,
OTIMCAHHBIN
OKOJIO
cdepsl;
chepa,
BMHUCAHHAs B
MHOTOTpaHH
VK WIH B
TEJ0
BpalleHUs

20

Cdepa u
miap: eHTp,
panugyc,
TIHaMETP;
TUTOIIATb
MOBEPXHOCT
u chepnr

https://resh.edu.ru/subject/lesson/
4034/start/22791/

21

N3ob6paxen
ue chepsi,
mapa Ha
MJIOCKOCTH.
CeueHnus
mapa

22

B3aumHuoe
pacrosioxxeH
ue chepsl U
IUIOCKOCTH;
KacaTeJbHas

https://resh.edu.ru/subject/lesson/
5525/start/22875/



https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/4034/start/22791/
https://resh.edu.ru/subject/lesson/5525/start/22875/
https://resh.edu.ru/subject/lesson/5525/start/22875/

TUIOCKOCTD K
cdepe;
TUIOIIA b
cepsl

23

ITousarue 06
00BEMeE.
OcCHOBHBIE
CBOIiCTBa
00BLEMOB Tell

https://resh.edu.ru/subject/lesson/
4904/start/280336/

24

O0BéM
UTHHIPA,
KOHyca

https://resh.edu.ru/subject/lesson/
5629/start/23082/

25

O6BéM
mrapa u
TUTOIIATh
cdepbl

https://resh.edu.ru/subject/lesson/
4910/start/23238/

26

ITomoOHBIE
Telna B
MPOCTPAHCT
BE.
CooTHoOIIEH
U MEXTY
IUIOIAAIMH
MMOBEPXHOCT
eu,
00BEMaMH
OT00HBIX
Tel

https://resh.edu.ru/subject/lesson/
4911/start/23300/

27

KonTposibHa
st paboTa 1o
TeMaM
"Tena
BpaieHus"
u "O0beMbI

n

TCII

28

IToBTOpEHME
)

00001IeHHE
H
cHcTeMaTH3a
U 3HAHUU.
OcHoBHEBIC



https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/4904/start/280336/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/5629/start/23082/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4910/start/23238/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/

burypsl,
(baxTsl,
TEOPEMBbI
Kypca
TUIAHUMETPHU
u

29

IToBTOpEeHUE
)
00o6mieHne
u
cUCTeMaTu3a
1S 3HAHWH.
OcHOBHBIE
(burypsl,
(baxThl,
TEOPEMBI
Kypca
IJIaHUMETPU
u

30

[ToBTOpEHME
)
0000111eHNE
Hu
cucTeMaTu3a
U 3HAHUMU.
3amaun
IJIAHUMETPHU
1 ¥ METOJIBI
UX pelICHUs

31

[ToBTOpEeHUE
)
000011IEHNE
i
CHCTEMAaTH3a
A 3HAHUU.
3amaun
TUIAaHUMETPHU
1 U METOJBI
WX pelIeHus

https://resh.edu.ru/subject/lesson/
4046/start/23207/

32

IToBTOpEeHnE

00001enne



https://resh.edu.ru/subject/lesson/4046/start/23207/
https://resh.edu.ru/subject/lesson/4046/start/23207/

Hu
cucTeMarTu3a
WS 3HAHUMU.
OcHoBHEIC
burypsl,
(baxTsl,
TEOPEMBI
Kypca
CTEPEOMETP
5071

33

HNtorosasa
KOHTPOJIbHA
s paboTa

34

IToBTOpEHME
)

0000111eHNE
u
cucTeMaTu3a
1S 3HAaHUH

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34

Kypc: BeposiTHOCTb M CTATHCTHKA

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHueck
e padoThbl

Jara
U3y4eH
usi

JIeKTPOHHBbIE
undposbie
o0pa3oBaTe/ibH
ble pecypchl

IToBTOpEHME,
000011IeHHE,

CHUCTCMAaTHU3alusia

3HaHUMU.
Cnyyqaiinble
OTIBITHI U
BEPOSITHOCTH
CIIy4aiHBIX
COOBITHH.
Cepun
HE3aBHCHMBIX




HUCIILITAaHUMN

[ToBTOpEHuUE,
0000111eHNE,
CHCTEMAaTHU3alIH
3HAHUH.
Crnyuaiinbie
OIIBITHI U
BEPOSATHOCTH
CIIy4alHbIX
COOBITHIA.
Cepun
HE3aBHCUMBIX
HUCITBITAaHUH

[ToBTOpEHME,
00o01enue,
CHCTEMAaTH3allHs
3HAHHH.
Cnyvalinbie
OIIBITHI U
BEPOSTHOCTH
CITy4alHbIX
COOBITHIA.
Cepun
HE3aBHCUMBIX
HUCITBITAHUH

[ToBTOpEHME,
000011IeHNE,
cHUCTeMaTH3aIlns
3HaHUM.
Cnyyaiinbie
OIIBITHI K
BEPOSTHOCTH
CIIy4ailHbIX
COOBITHH.
Cepun
HE3aBUCHUMBIX
HUCIIBITAHUM

ITpumepsl
IPUMEHEHUS
MaTeMaTH4YeCKOT
0 OKUJAHUSA
(cTpaxoBaHue,




JoTepesi)

MaTremMaTH4eCcKo
€ OXKHJIaHHUE
CYMMBI
CIIy4alHbIX
BCIIMYUH

MareMaTH4eCcKO
€ OXKHUJIaHHE
reOMETPUYECKOT
omn
OMHOMHAJILHOT'O
pacrnpeneneHui

MaTtemMaTH4eCcKO
€ OXKUJIaHUE
r€OMETPHUYECKOT
omn
OMHOMHAIILHOTO
pacrnpeneneHuit

Hucnepcus u
CTaHJAPTHOE
OTKJIOHEHUE

10

Hucnepcus u
CTaHJIapTHOE
OTKJIOHEHUE

11

Hucnepcun
TrCOMETPHYCCKOT
ou
OHMHOMHUAJILHOTO
pacnpeneneHus

12

[IpakTuueckas
pabora ¢
WCII0JIb30BaHUE
M DJIEKTPOHHBIX
TaOJINILL

13

3aKoH OOIBIINX
Yyucell.
Br16opounslii
METOJ
HCCIIeI0BaHUM

14

3aKkoH OOJIBIINX
qucen.
Br160opounslii




METOJI
HUCCIIENOBAaHUN

15

[IpakTnueckas
pabora ¢
WCIIOJIb30BaHNE
M 3JIEKTPOHHBIX
Ta0IHIL

16

Hrtorosas
KOHTPOJIbHAS
pabora

17

[Tpumepsr
HETIPEPBIBHBIX
CIy4alHbIX
BEJIMYHH.
OyHKIMSA
TJIOTHOCTH
pacrnpeneneHus..
PaBHOMeEpHOE
pacrnpeneneHue
U €ro CBOWCTBA

18

[Tpumepsi
HEMpPEepPHIBHBIX
CIIy4alHbIX
BEJTUYMH.
OyHKIMSA
IJIOTHOCTH
pacnpezeneHus..
PaBHOMepHOE
pacnpezeneHue
U €r0 CBOMCTBA

19

3amaum,
MPUBOSAIINE K
HOPMaJIbHOMY
pacrnpeieIeHuIo
. OyHKIUA
IUIOTHOCTH B
CBOMCTBA
HOPMAJIBHOTO
pacrpeneneHust

20

IIpakTuueckas
pabota ¢
HCIIOJIb30BAHUE




M DJICKTPOHHBIX
Ta0JINLL

21

[ToBTOpEHuME,
0000111EeHNE U
CHCTEMAaTHU3alIH
3HAHHH.
OnucarenpHas
CTaTHUCTHKA

22

[ToBTOpEHuMeE,
000011EeHE U
CHCTEMAaTHU3allHs
3HAHHH.
OnucarenpHas
CTaTHUCTHKA

23

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3alHs
3HaHUU. OTIBITH
c
PaBHOBO3MOKH
BIMU
3JIEMEHTApPHBIMU
COOBITHSIMH

24

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HaHuH. OTBITHI
c
PaBHOBO3MOKH
BIMU
AJIeMEHTaPHBIMHU
COOBITHSIMH

25

IToBTOpEHME,
000011EeHE U
cUcTeMaTu3alus
3HAHUM.
Brruncnenue
BEPOSITHOCTEN
coObITHI C
MIPUMEHEHHUEM
¢bopmyn u
rpaduuecKux




METOJIOB
(xoopauHaTHas
npsiMasi, 1epeBo,
ararpaMmma
Diinepa)

26

[ToBTOpEHME,
o0o0mieHune u
CUCTeMAaTHU3aLus
3HaHUMU.
Beruncnenue
BEPOSITHOCTEN
coObITHIA C
MIPUMEHEHHUEM
dbopmyn u
rpaduyeckux
METO/IOB
(koopauHaTHas
npsimasi, 1epeso,
quarpaMmma
Diinepa)

27

[ToBTOpEHME,
00o001eHne u
cUCTeMaTH3alus
3HaHUMU.
Brruucnenune
BEPOSITHOCTEHN
COOBITHI C
MIPUMEHEHHEM
dbopmyn u
rpaduIecKux
METO/IOB
(koopauHaTHas
npsimasi, Iepeso,
auarpamma
Diinepa)

28

IToBTOpEHME,
0000111IeHHE 1
CHCTEeMaTHU3aIus
3HAHUM.
Brrunciaenue
BEPOSITHOCTEN
COOBITHII C




MpUMEHEHHEM
bopmyn u
rpadu4ecKux
METOJIOB
(koopauHaTHas
npsiMasi, IepeBo,
ararpaMmma
Diinepa)

29

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3aITUs
3HAHUM.
Crnyuaiinbie
BEJIMYUHBI U
pacrnpeneneHus

30

[ToBTOpEHME,
0000meHue 1
CUCTEMaTH3AITUs
3HAHUM.
Cnyvalinbie
BEJIMYUHBI U
pacnpeneneHus

31

[ToBTOpEHME,
000011IeHNE U
CHCTEMAaTH3allHs
3HAHHH.
MartemMaTH4yecko
€ OKHJIaHue
Cly4aHOU
BEJIUYUHBI

32

[ToBTOpEHME,
000011EeHE U
CHCTEeMaTH3aIus
3HAHHH.
MaremaTuuecko
€ OJKUJIaHuE
CIIy4aiHOM
BEJIMYUHEI

33

HroroBasa
KOHTPOJIbHAS
pabota

34

[ToBTOpEHME,




00001enne u
cCUcTreMaTruni3alusa
3HAHUHI

OBLLEE
KOJIMUECTBO
YACOB 10
[IPOTPAMME

34 2 3

YYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI VUEHUKA

* MaTtemaruka: anrebpa 1 Hayajga MaTeMaTUYECKOr0 aHainu3a, reomeTpus. Anredpa
¥ Hadaja MaTeMaThdeckoro ananmsa, 10-11 kmaccel/ Anmumos 1L A., Koasarun
H0.M., TkaueBa M.B. u apyrue, AkimonepHoe o01iectBo «M3narenbcTBo

«HpOCBGIIIGHI/IG».

METOANYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
[Toypounsbie pazpabotku 1o reomeTpun. 11 kimacc/CocraButens B.S. SIpoBenko. —

M.: BAKO, 2017.-336

HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCbl U PECYPCBlI CETH
HUHTEPHET

bub6aunorexal|lOK.
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