[MPUJIOXEHUE 4
2.2.1.4. PABOYAS ITPOI'PAMMA yueonoro npeamera «KMATEMATHUKA» 6azoBbiid
ypoBeHb st obyuatonuxces 10-11 kmacca

YueOublii mpenaMet «MaTemMaTHKa» BKIIOYAET TPU y4eOHBIX Kypca:

e AnreOpa M Hayaja MaTeMaTH4YEeCKOIro aHalIu3a
e['comerpus
¢ BeposITHOCTh U CTaTUCTUKA

PABOYAS ITPOI'PAMMA y4eOHOro npeamera «Ajredpa u Havyajia
MaTeMaTH4ecKoro anaau3a. ba3zoBblii ypoBenb» mis o0yqaromuxcs 10-11 kimaccoB

MOACHUTEJIbHAS 3AIINCKA

PaGouass mporpamma y4deOHOro Kypca «AureOpa ¥ Hayajla MaTEeMaTHYECKOTO aHAIN3a»
6azoBoro ypoBHs s odydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CPEIHEro oOmero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U
TPAaaUIM POCCHICKOTO 00pa3zoBaHus. Peannsamusi mporpaMMmbl  00ECIICUMBACT OBJIAICHUE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIMIUMMH OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPLIBHOIO
00pa3oBaHusi, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOIO M TIO3HABATEIILHOTO PAa3BUTHUS
JTUYIHOCTH O0YYarOIINXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOIO aHalIM3a» SIBISETCS OJHUM M3 Haubosee
3HaYMMBIX B MpOrpaMMe CTaplleil IIKOJbI, MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIeYHBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil W3y4YeHHs] BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKkTHOE MBIIIJICHHE Y4YalluXcsi Ha YPOBHE,
HEO0OXOIMMOM JIsl OCBOEHUS KYpCOB HH(DOPMATHKH, OOIIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTHU. B
paMKax JaHHOTO Kypca ydalluecsl OBJIaJeBal0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAYKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTUKEHUSI B MaTeMaTH4yeckoil popme.

Kypc anre6pbl 1 Hadan MaTeMaTHYeCKOro aHajM3a 3aKiIaJblBaeT OCHOBY JUISl YCIIEHUIHOTO
OBJIAACHHUS 3aKOHAMU (1)I/131/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, IIOHUMAHUA OCHOBHBIX TeHI[eHIIHfI 9KOHOMHKHN
U OOLIECTBEHHON JKU3HU, II0O3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTCPHBIX TEXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH HUX B HOBC@)IHGBHO?I kn3Hu. B Toxke
BpeMs OBJaJIeHHE aOCTPaKTHBIMHU W JIOTHYECKH CTPOTUMH MATEMAaTUYECKUMHU KOHCTPYKIHSIMHU
pa3BUBAaCT YMCHHUEC HAXOJUTH 3aKOHOMCEPHOCTH, 000CHOBBIBATH WCTUHHOCTH YTBCPKIACHUA,
UCITOJIb30BaTh 00O0OIIEHNEe M KOHKPETH3aluio, a0CTparupoBaHHE W AHAIOTUIO, (OPMHPYET
Kp€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUEC. B X04€ U3YUCHUA anre6p1;1 1 HadYaJl MaTEMaTU4YCCKOI'O
aHaJM3a B CTapIICH IIKOJIe y4alluecs IMOJYYar0oT HOBBIM OMBIT PEIIeHUs MPUKIATHBIX 3a7ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUS ~ MaTeMaTW4YeCKHX MOJENed pealbHbIX CUTyalluid U
WHTEPIPETALMM TOJYYEHHBIX PEIICHHWM, 3HAKOMATCSI C NPUMEPAMH MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH B MpPUPOJIe, HAYKE W B HCKYCCTBE, C BBLIAIOLUIMMHCI MaTeMaTHUYeCKUMHU
OTKPBITUAMHU U UX aBTOpaMHU.

Kypc obnaiaeT 3Ha4MTEIbHBIM BOCIUTATENBHBIM ITOTEHIINAIOM, KOTOPBIN pean3yercs Kak
yepe3 y4eOHBI MaTepHall, ClIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW AEATeNbHOCTH, TPeOYIOIIeld CaMOCTOSTENBHOCTH, aKKypaTHOCTH,
MIPOIOJDKUTEIHFHON KOHIICHTPAIIMA BHUMAHUS M OTBETCTBEHHOCTH 32 MOJTyYCHHBIN Pe3yibTaT.

B ocnoBe meroauku oOydeHus anreOpe M HayajlaM MaTeMaTUYEeCKOrO aHaIM3a JICKHT
NeSITeTbHOCTHBIN MIPUHIUT O0YYCHUSI.

CrtpykTypa Kypca «Anredpa 1 Hadaima MaTeMaTHYeCKOro aHalIM3a» BKIIFOYACT CICAYIOIIHE
coJiepKaTeIbHO-METOIUYeCKre JHHUU: «YUucna W BeUUCIHEHUs», «DyHKIUM U TpapuKuy,



«YpaBHEeHUs U HepaBeHCTBa», «Hauana maremMarndeckoro aHanuza», «MHOXKECTBA U JIOTUKA».
Bce OCHOBHBIE COIEP)KATEIBHO-METONUYECKUE JIMHUM H3YYarOTCSl HAa NPOTSHKCHHM IBYX JIET
o0ydeHHus1 B cTaplliell IIKOJIE, ECTECTBEHHO JOMNOJHASA APYr Jpyra U IOCTENEHHO HachIIIasCh
HOBBIMM TEMaMU M pa3zienaMu. JJaHHbIN Kypc SBIISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBbEANHSAET
B ce0e coiepkKaHUE HECKOJIbKUX MaTeMaTUYeCKUX JUCLMIUIMH: anredpa, TPUTOHOMETpUS,
MaTEeMaTUYECKUN aHAJIN3, TEOpUs MHOKECTB U Ap. 1o Mepe Toro kak yuamuecs OBIaieBarOT BCE
Ooiee IMMPOKUM MATEMAaTHYECKUM ammapaToM, y HHUX IOCIEA0BaTeNbHO (GOpMHUpYETCS U
COBEPUICHCTBYETCSI YMEHHE CTPOUTH MATEMAaTUYECKYIO MOJIEb PEAJIbHON CUTYalluH, IPUMEHSATh
3HaHUS, TOJYYEHHBIE B Kypce «Airedpa M Hadaisa MaTeMaTHUYeCKOTO aHAIM3a», JUIs PELICHUs
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEpIpPETHPOBATh
IIOJIyYEHHBIN pe3yibTarT.

CopneprxaTenpHO-MeToANYECKast TMHUA «HKCIa U BBIYUCICHUA» 3aBepIlaeT (popMupoBaHue
HABBbIKOB HCIIOJIb30BaHUs JIEHCTBUTENIBHBIX YHCEN, KOTOPOE ObLJI0O HAYaTO B OCHOBHOM 1ikoiie. B
cTapuiel mkoje oco0oe BHMMaHHUE yienseTcs (OPMHPOBAHUIO IMPOYHBIX BBIYUCIUTEIBHBIX
HAaBBIKOB, BKJIIOUYAIOLIMX B C€0S HCIIOJIB30BAHHME PA3JIMYHBIX (OPM 3alucu JeHCTBUTEIBHOIO
4ycila, YMEHUE PAalMOHAJIBHO BBINOJIHATh ACUCTBHA C HHMMH, JEJIaTh NPUKUAKY, OLCHUBATb
pesyabTar. OOy4aromuecs: MOJy4YaroT HABBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBIMOJHEHHS
NeMCTBUH € 4MCIaMH, 3allMCaHHBIMM B CTaHIAPTHOM (hopMe, MCIIOJIB30BaHHUS MaTeMaTHUECKUX
KOHCTaHT, OLICHUBAHUSI YUCIIOBBIX BbIPAKEHUM.

JIluaus «YpaBHEHHs] W HEPABEHCTBA» pPEAIN3YyeTCs Ha IMPOTSHDKEHUM BCEro oOydeHUus B
CTapuieil 1IKoJie, IOCKOJIbKY B KaXJIOM pas3zesieé IMporpaMMbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOLIMX 3a7a4u. OOyyaromuecs OBIaAeBalOT pa3IMYHbIMU METOIaMH PEILIEHUS LIENbIX,
palMOHATILHBIX, UPPALIMOHATIBHBIX, TOKA3aTENIbHbIX, JJOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHUI, HEPABEHCTB U X cucTeM. [lomyueHHbple yMEHNs UCTIOIB3YIOTCS NPU MCCIIEN0BAaHUU
(GYHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJad Ha HaX0XJeHue
HauOOJBIINX U HAUMEHBIINX 3HaueHUH ¢yHKuuu. JlaHHas coneprkaTeibHas JIMHUS BKIIOYAeT B
cedst Takxke (opMHUpPOBaHME YMEHUH BBIIIOJIHATEH pacuéThl IO popMysiaM, IpeoOpa3oBaHus LEbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHHM, a TAK)KE BBIPAXKECHUI,
coJlepKallluX CcTerneHu H Jyorapudmel. braromaps wusydeHHro ainredpanyeckoro Marepuasia
IPOMCXOIUT AajbHeIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS yJyalluxcs,
(GopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAacCyXKJI€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
NpeJCTaBIeHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPaBEHCTB. Airedpa
npearaeT 3pGeKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX U €CTECTBEHHO-HAayYHBIX
3a/1a4, HarJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeTonuyecKass JTUHUS «DyHKIMU U TpadUKU» TECHO MEPEIyIeTaeTcs C
JpYTMMH JIMHUSIMH Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33JJaET MOCIIEJ0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHune cTeneHHoM, moka3areabHo!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKLIUH, UX CBOMCTB M I'paMKOB, UCIOIb30BaHUE (QYHKUMN JUIS pElIeHHs 3a7ad U3 JPYTHX
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TakK U
C pelIeHrneM ypaBHeHU U HepaBeHCTB. [Ipu aToM Gombiioe BHUMaHUE yaenseTcs popMUpOBaHUIO
YMEHHMsI BBIpaKaThb (OpMyJIaMH 3aBUCUMOCTU MEXIY Pa3IMYHBIMHU BEIMYMHAMH, HCCIEIO0BATH
NOJy4eHHbIe (PYHKIMH, CTPOUTH UX Tpapuku. MaTepual 3Toi coaepKaTelbHOM JIMHIY HalleJIeH
Ha pa3BUTHE YMEHHUH M HaBBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBUCUMOCTH MEXY BEJIMUYMHAMU B
pa3nu4yHOi (hopMe: aHANUTHYECKOM, rpaduueckoil u croBecHoi. Ero m3ydyenue crnocodcTByeT
Pa3sBUTHIO AITOPUTMHUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETU3aLHH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas nuHHAA «Hadana MareMaTH4ecKOro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK U MPUKJIAIHBIX 33/1a4, TOCTYIHBIX 00yJaloumMes, y
KOTOPBIX MOSIBIISIETCS BO3MOXHOCTb MCCIIEI0BATh U CTPOUTh I'paduKu (PYHKIMH, ONPENENITh UX
HauOOJIbIIME U HAUMEHBILINE 3HAUYEHUS, BHIUUCIATh IUIOMAAN (Guryp u o0BbEMBI TeJ, HAaXOAUTh
CKOPOCTM M YCKOPEHHs IpoueccoB. JlaHHas coaepKaTelbHas JIMHUSA OTKPBIBAET HOBBIE



BO3MOKHOCTH TOCTPOCHHUSI MaTeMaTHUYECKUX MOJEIEeH pealbHbIX CHUTYalUid, HaXOXKICHUs
HaWJIy4dIIero PemIeHUs B TMPHUKIATHBIX, B TOM YHCIIE COIMATbHO-DKOHOMHYECKHX, 3ajJladax.
3HAKOMCTBO C OCHOBAMH MaT€MAaTHYECKOT0 aHaJM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(hOpMaIIbHO-JIOTHYECKOTO U KPEATUBHOT'O MBIIUICHHUS, (DOPMUPOBAHUIO YMEHUN paclio3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TeXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIONITUXCS pe3yiIbTaTaX, MOJYYCHHBIX B X0J1€ Pa3BUTHS MaTEMaTHKH KaK HAyYKH, U MX aBTOPaX.

ConepxarenbHO-MeTOAMYecKast TuHUS «MHOXKeCTBa U JIOTHKa» B OCHOBHOM IIOCBSIIIICHA
3JIEMEHTaM TEOPHH MHOXXECTB. TeOopeTHKO-MHOXXECTBEHHBIE MTPEACTABICHUS MPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U NPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00hEIUHSIIOMIUI
BCEC paslenbl MaTeMaTUKH M e€ TMPUJIOKECHHUH, OHHM CBS3BIBAIOT pPa3HbIC MaTeMaTHYECKUE
JUCLUHUIUIMHBI B enuHoe uenoe. [loaroMy BaxxHO AaTh BO3MOKHOCThH IIKOJIBHUKY IMOHUMATh
TEOPETHKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTeMAaTHMKH | HCIIOJNb30BaTh €ro s
BBIPKEHHS CBOMX MBICIICH.

B kypce «Anrebpa u Hayalla MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAaK)KE OCHOBBI
MaTEeMATHYECKOTO MOJICIIMPOBAHUS, KOTOpPHIC MPU3BAHBI CPOPMHUPOBATH HABBIKM ITOCTPOCHUS
MoJieJiell peallbHbIX CUTYAllUid, UCCIIEOBAHMS 3TUX MOJeNiel ¢ TOMOIIBIO ammapara aareopsl u
MaTEeMaTU4YeCKOro aHajlin3a W MHTEPIPETalluy TOJYYCHHBIX pe3yibTaToB. Takue 3agaHus
BIJICTEHBl B Kbl M3 Pa3AeNOB MPOrpaMMbl, MOCKOJBKY BEChb MaTrepuan Kypca HIMPOKO
WCIIOJIB3YETCS JUIsl PEIICHUs MPUKIIAIHBIX 3a1ad. [Ipu pereHnu pealbHbIX MPAKTHUYECKUX 3a/1a4
yuamigecsi — pa3BUBAIOT  HaONIONATeNbHOCTh,  yYMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCIOJIb30BaTh AHAJOTUIO, 0000IIAaTh M KOHKPETU3UPOBATH IpOOIEMY.
JestenbHOCTh MO (OPMHUPOBAHHIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a7ad OpPraHu3yeTcs B
MpoIIecCce U3YyUEHHUS BCEX TeM Kypca «AJredpa U Hayajaa MaTeMaTHYeCKOTO aHAIM3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyebHOM mnaHe Ha W3y4eHHE Kypca aireOpbl M HadaJl MaTeMaTUYeCKOro aHalii3a Ha
0a3oBoM ypoBHE oTBOUTCS 3 yaca B Henento B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero
3a J1Ba roja ooyuenus — 204 4daca.

Tpetuii yac B 10 knacce qo0aBIeH U3 YaCTH y4eOHOTO TU1aHa, POPMHUPYEMOTo yYaCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH W HampaBlieH Ha pacHIMpEeHHe H3y4aeMoro CoJIepKaHusl.
JlononHuTENbHBIN MaTepral BbIIEIEH KYPCUBOM.

COLEP KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia v BEIYMCIECHUS

Pannonansubie unciaa. OOBIKHOBEHHBIE M JIECATUYHBIE TPOOU, TPOIEHTHI, O€CKOHEUHBIE
nepuoAndeckue Apobu. ApudMeTudyeckue Omepanud ¢ PAlUOHAIBHBIMH  YHCIIaMH,
npeoOpa3oBaHus YMCIOBBIX BBIpAKEHUHN. [Ipumenenue meopemuro- MHOHCECMBEHHO20
annapama 075 pewenus 3aoay. [Ipumenenne apoodeil U MPOIEHTOB sl PEIICHUs TPUKIATHBIX
3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUHN U PEATbHOMN KU3HHU.

JleiicTBuTenpHbIe YKcna. PanmoHanbHBIe M WppallMOHANBHBIE YHcia. ApuMeTHuecKue
OTIEpalfK C ACHUCTBUTEIBHBIMHU YHcIaMu. [[puOmmkEHHBIC BBIYMCICHUS, NTPAaBUIa OKPYTIICHUS,
NPUKUAKA U OIEHKA pe3yJbTaTa BBIYUCICHUN. MoOyib OelcmeumenbHo20 YUcid U e2o
ceoucmaa.

Cremnenb ¢ nenbiM mokazateneM. CtaHmapTHas gopma 3amucu JEHCTBUTEIHLHOTO YHCIA.
Hcnonp3oBanue mnonxonsmeid (opmbl 3amucu  AEMCTBUTENBHBIX YHCEN U1l peUICHHS
MPaKTUYECKHX 3a/1a4 U MPEJICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypaibHOW cTeneHu. JlelicTBUs C  apudMeTHUYECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHHU.

CuHycC, KOCUHYC M TaHI€HC YHCIOBOTO aprymMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCJIOBOTO apTyMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA



ToxecTBa U TOXKIECTBEHHBIE TPEOOPA30BAHMUS.

[IpeoOpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUN. OCHOBHBIE TPUTOHOMETPUUYECKHE
bopmyIbL.

YpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Pemenue nensix U ApoOHO-PAIMOHANBHBIX YPABHEHUH U HEPABEHCTB.

Pemenne uppanvoHaNbHBIX YpaBHEHUW W HEpPaBEHCTB. OcHogHble MemoObl peuleHuis
UppayuoHaibHuIX  ypaeHeHuu. Paenocunvhvle nepexoovl 6 peulenuu UppayuoOHAIbHbIX
VPAaBHEeHU.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHre ypaBHEHHI M HEPABEHCTB K PELICHHIO MAaTeMaTHYECKHX 3ajad M 3ajad u3
pa3NIMYHBIX 00JIACTe HAyKH W peanbHOU KU3HU. OCHOBHbIE MemoObl peuleHUs Yeavlx U
OpOOHO-PaAYUOHATILHBIX YPABHEHUNl U HepaseHcms. Pewenue cucmem nunetinbix ypagHeHuUll.
Pewenue npuknaonsix 3a0au ¢ nomowbro cucmemul JTUHEUHbIX YPAGHEHUL

DOyHKIUH U rpauKu

Oyukuus, cnocoOsr 3amanus Gpyakuun. ['paduk Gynkmun. BzaumHo obpaTtHbie GyHKINH.
Onemenmapnvie npeobpazosanust paguos QYyHKYUIL.

OO6nacTp onpeneneHns 1 MHOKECTBO 3HaueHni ¢pyHkuuu. Hymu ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOsAHCTBA. UETHBIE U Heu€THBbIe QYHKUUU. [lepuoduueckue ¢ynkyuu. Ilpomescymru
MonomonHocmu  pyukyuu. Maxcumymor u  munHumymvl  Qynkyuu. Haubonvwee u
HaumeHbuiee 3HaueHue QyHKyuu Ha npomedcymre. Jluneunas, Keaopamuunas u OpooOHO-
JUHeUHas @QynKkyuu. InemeHmapHoe Uuccieoo8anue U NocmpoeHue 2paguKkos dmux
dyHryuil.

CrenenHast QyHKIUsI ¢ HaTypajJbHBIM U IENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUYECKUX (DYHKUIUN
YHCIIOBOTO apryMEHTA.

Hauyana mareMaTH4yeckoro aHajimsa

[TocnenoBarenbHOCTH,  cHOCOOBI  3aJaHusl  IOCeNOBaTelbHOCTEH.  MOHOTOHHbBIE
MOCJIEI0BATEIbHOCTH.

Apudmernueckass U reomeTrpuueckas — mporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBarOIIEed IeoMeTpUUYecKOil Mporpeccuu.
dopmyna CIOXKHBIX IMPOLEHTOB. Mcnonap3oBaHue NMpOrpeccuu A PELICHUs pealbHbIX 3ahad
MPUKIIATHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA

MHokecTBO, onepaiuu HaJl MHOKecTBaMu. [[narpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOXKECTBEHHOT'O ammapara Uil ONHCAaHUS PealbHbIX IMPOLECCOB U SBICHUU, MpU
pelleHnu 3a1a4 U3 IpYrux y4eOHbIX MMPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.

11 KJIACC
Yucia v BbIYUCICHUSA
Harypanbnble u nensie yucna. [IpuzHaku e1MMOCTH HEIbIX YHCElL.
CreneHb ¢ paliMoOHaIbHBIM TTOKa3atesieM. CBOMCTBA CTEIICHHU.
Jlorapudwm yucna. JlecaTuaHbie U HATYpaIbHBIC JTOTapU(MEIL.
YpaBHeHUs1 1 HEPABEHCTBA
[IpeoOpazoBanue BhIpaXEHUH, COACPKAIIUXK JTOTAPUPMBIL.
[Ipeobpa3zoBanre BbIpaKeHH, COEPIKALIUX CTENIEHH C palliOHATbHBIM ITOKa3aTeJIEM.
[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.
IToka3aTenbHbIE ypaBHEHUS 1 HEPABEHCTBA.
Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.



Cucrtembl TUHEWHBIX ypaBHEHUU. PellleHune NpuUKIaTHBIX 3a7ad C MOMOIIBID CHUCTEMBI
JIMHEWHBIX YpaBHCHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHNEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTeMATHYECKHMX 3a1ad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKU3HU.

DOyHKIUM U rpapuKu

Oynkuus.  [lepuonnmyeckue  QyHkuuu. [IpomMexyTku MOHOTOHHOCTH  (DYHKIIHMH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U TPa(UKH.

[TokazarenbHas u orapudmMuueckas GyHKIIUU, KX CBOHCTBA U TPa(UKH.

Hcnonb3oBanue rpadukoB GyHKUUHN 1711 pellieHHs] ypaBHEHUH U JIMHEUHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QyHKIUN O MCCICIOBAHUS TMPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT P PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hayana maTreMaTH4ecKoro aHajm3a

HenpepsbiBable pyHKIMN. MeTOA HHTEPBAIOB /JIs pEIlIeHUs] HEPABEHCTB.

[TpousBonnas GyHkiuu. ['eomerpuyeckuii 1 GU3NIECKUN CMBICIT TIPOU3BOTHOM.

[Tpou3BosHbIe 3y1eMEeHTAapHBIX (QYyHKIMH. DOpPMYNbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
POM3BEACHUS M YACTHOTO ()YHKIIHH.

[TprMeHeHHe TPOM3BOAHOM K UCCIEI0BaHUIO (YHKIUNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYCHUsT (PYHKIIMU Ha OTPE3KE.

[IpuMeHeHrEe NPOU3BOMHOM I HAXOXACHHUS HAWIydlIero pELEHWs B IHPHUKIAIHBIX
3a/1a4ax, JJIs oNpeiesIeHUs] CKOPOCTH IMPOLIecca, 3a1aHHOT0 (GOpMYIIOi Uil TpaduKoM.

[TepBooOpaznas. Tabauia nepBooOpas3HbIX.

WuTerpan, ero reomMeTpuyeckuid M (U3NYECKUN CMbIcI. BbluncieHue HHTErpanga 1o
¢dopmyne HeroTona—IJlelioauna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4yebHOro mnpenmera «MartemaTuka» JOIDKHO OOECHeurBaTh JTOCTHXKEHHE Ha
YpOBHE cpenHero oO0mero oOpa3oBaHMs CIEAYIOMUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPe3yNbTaThl OCBOCHHS IMPOTrpamMMmbl yueOHOro mpenmera «MaTemMaTHKa
XapaKTEePU3YIOTCS:

['paxxnanckoe BoCIUTaHUE:

c(hOPMUPOBAHHOCTBIO TPAKIAHCKOW TO3UIHMH OOyYaromerocss KaK aKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3HYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TpPa)kJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMU HHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSAMH U Ha3HAYCHHUEM.

[TaTproTHueckoe BOCIIUTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUNCKOMN IPa’KIaHCKOM MACHTUYHOCTH, YBaXKEHUS K MPOILIJIOMY U
HACTOSIIIEMY POCCUHCKON MAaTeMAaTHKHU, IEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSM POCCUUCKUX
MaTE€MaTUKOB U POCCUICKOM MAaT€MAaTHYECKOW ILIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHHUU B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax SKOHOMHUKH.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUN HAyKU U JIEATEbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.



DCTEeTUYECKOE BOCIIUTAHUE:

JCTEeTHMYECKUM  OTHOLIEHWEM K  MHpYy, BKJIIOYas JCTETUKY  MaTeMaTH4eCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUN, PaACCYXKICHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acCleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA.

®u3nueckoe BOCIUTAHKE:

c(OpPMUPOBAHHOCTHIO yMEHMSI TMPUMEHATH MaTeMaTHYeCcKHe 3HaHUS B HHTEpecax
3I0pOBOTO U 0e30macHOro obpasza KH3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHue, cOaJTaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, peryispHas dusnueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTUBHO-03I0POBHTEIHHON
JESTEIbHOCTBIO.

TpynoBoe BocnMTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM ILEHHOCTU TPYIOJIOOUS; UHTEPECOM K Pa3IMYHBbIM
chepam pohecCHOHATTLHOW ACSITELHOCTH, CBSI3aHHBIM C MAaTEMATHKON U €€ MPUIIOKECHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaylieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTreMaTHdecKoMmy OOpa3oBaHUIO W
camM000pa30BaHUI0 Ha MPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEILICHUU
MPAKTUYECKHX 33729 MaTEMaTHIECKON HAIPaBICHHOCTH.

DKOJOTUYECKOE BOCTIUTAHUE:

Cc(hOPMUPOBAHHOCTBIO JKOJOTUYCCKOW KYJIBTYPHI, IMOHUMAHHEM BIHUSHUS COLUAIBHO-
SKOHOMHMYECKUX TPOIECCOB Ha COCTOSHUE NIPUPOJHOM U COLMAIBHOW CpeIbl, OCO3HAHHUEM
MIO0ATLHOTO — XapakTepa AKOJIOTHMYECKUX  MpoOJieM; OpUEHTAWe Ha  NPUMCHCHHUC
MaTeMaTHUYECKUX 3HAHUN ISl pellieHusl 3a7ad B 00JIacTU OKPYXKAloUle cpefbl, MIIaHUPOBAHUS
MOCTYITKOB M OI[EHKH WX BO3MOXHBIX ITOCIICICTBUH JIJIsI OKPY)KAFOIIEH CPEJIbI.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKH, TOHHMMaHUEM MAaTeMaTUYeCKOW HayKH Kak c(epbl
YeIIOBEYCCKON JIEATSIILHOCTH, TANlOB €€ Pa3BUTHS W 3HAYUMOCTH IS PA3BUTHS [TUBUIN3AIUY;
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTEMaTHYEeCKON KyJIbTYpOU KaK CPEJCTBOM MTO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATH MPOSKTHYIO M UCCIICIOBATEIILCKYIO JACSITEILHOCTh WHIUBUAYAITBHO
U B TpYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yabTaThl OCBOEHUS IPOrpaMMBbl yUeOHOTO mpeaMeTa «MareMaTukay
XapaKTepU3yIOTCSl  OBJIAJECHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHbIMU  OeliCeusmu,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCAIbHOIMU — De2YIAMUESHbIMU
OelicmeusIMu.

1) Vhusepcanvhvle noznasamenvusle oeticmeust, obecnewusaom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa;
npUMeHeHUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayuti, ymeHuu pabomams ¢ ungopmayuet).

ba3oBrIe mornueckme AeCTBHUS:
® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MaTEMaTHUYECKUX OOBEKTOB,
MOHSITHUI, OTHOIIEHUN MEXAY MOHATUAMHU; (HOPMYITHUPOBATH OINPEACTCHUS TOHSATHUI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIMN, OCHOBAHUS ISl 0000IIEeHUS
U CpaBHEHUs, KPUTEPUU TPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATh, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIBIATH MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JMaHHBIX, HAOJMIOACHMUSIX W YTBEPXKACHUAX; MpelaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJIBI C HMCIIOJb30BAaHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX

YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI MO0 aHAJIOTHH;



IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOIO), BBICTPaWBaTh AapryMEHTALMIO, MPUBOIUTH TIPHUMEPH U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

BBIOMpATh Croco0 pemeHus y4eOHOH 3agaud (CpaBHHBAaTh HECKOJBKO BAapHAHTOB
peureHus, BEIONpaThe Hanbosee MoaXOAAMNN ¢ yIETOM CaMOCTOSATENLHO BBIICIEHHBIX
KPUTEPUEB).

bazoBrie HCCIICO0OBATCIILCKHEC ﬂCﬁCTBHﬂZ

UCIIONIb30BAaTh  BOMPOCHI  KaK  HWCCJICOBATCNLCKUA  WHCTPYMEHT  IO3HAHUS;
(dbopMyIUpOBaTh BOIPOCH], GUKCUPYIONIUE TPOTUBOPEUHE, MPOOIEMy, YCTaHABIUBATh
HUCKOMOE W JaHHOE, (OPMHPOBATH THUIIOTE3y, APTyMEHTHUPOBATh CBOK TIO3HIIHIO,
MHEHHUE;

NPOBOJUTh CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIM 3KCIIEPUMEHT, HCCICIOBAaHUE I10
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOT0 OObEKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy O0OBEKTaMH, SIBICHUSMU, TIPOIICCCAMMU;
CaMOCTOSITENIbHO  ()OPMYJIMpPOBaTh  OOOOIIEHUS M  BBIBOABI IO  pe3yjbTaTamM
NPOBENEHHOTO HAOJIIOJICHHS, UCCIICAOBAHUS, OLEHUBATh JTOCTOBEPHOCTh TOJIYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ uapopmarueii:

BBISBIIATH A€UIUTHI UH(POPMAIUK, JTaHHBIX, HEOOXOIUMBIX JUIs OTBETAa Ha BOIIPOC U
JUISl pEIICHNUs 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMaTU3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHMUS,

CTPYKTYpUPOBaTh HMH(OpMaIIo, TMpeIcTaBIATh €€ B  pPa3NUYHBIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBAaTh HAJA&KHOCTh HHQPOPMAIMU IO CaMOCTOSITENBbHO C(HOPMYIMPOBAHHBIM
KPUTEPUSM.

2) VHuseepcanbHbie KOMMYHUKAMUGHBIE Oelicmeus, 00ecneyusaom chopmuposaHHoCmsy
COYUANLHBIX HABLIKOG 00YUAIOUJUXCA.
OOuieHue:

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIETIMU
OOlIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHsS] B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOY PEIICHU 3a7a4i, KOMMEHTHPOBATh
MIOJIyYEHHBIA pe3yibTarT;

B X0/ 00CYKJIEHHs 331aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMO TeMBI, TPOOJIEMBI,
pelaeMoii 3a1aum, BHICKA3bIBaTh UEH, HALIEJIEHHBIE HA MIOMCK PEIIECHNUS; COIOCTABIISTh
CBOM CY)KJIEHUS C CYXJACHUSIMH IPYTUX YYACTHUKOB JlMajiora, OOHapyKuBaTh pa3inyue
U CXOJICTBO TMO3UIMI; B KOpPpeKTHOW ¢opme (opMyIHpOBaTh PaA3HOIIACUS, CBOH
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNIbTAaThl PEIICHU 3a/laul, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, TIPOEKTa,;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS ¢ Y4ETOM 3a7ay IpE3eHTAUH U
0COOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

IOHMMATh U UCTIOJIb30BATh IPEUMYIIECTBA KOMAHAHOW M MHANBUAYAJIbHOM pabOTHI IpH
peleHny y4eOHBIX 3a/1a4; IPUHUMATD IeJIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh
OPraHM3alfI0 COBMECTHOH pabOTHI, pacupeneisiTh BUABI paboT, JOTOBAPHBATHCA,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000IIATh MHEHUS! HECKOJIBKUX JIFOACH;



® y4YacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUsI, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U UHBIE); BBINOJIHATH CBOIO YaCTh paOOThI M KOOPAMHUPOBATH CBOM J€HCTBUSA
C APYTUMH WICHAMH KOMAaH[bl; OIICHUBATh KAYECTBO CBOETO BKJIA/1a B OOIIUI MPOAYKT
110 KpUTEPHSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOECHCTBUS.

3) Yuusepcanvuvie pecynamusnsie oeticmeus, obecneuusaiom hopmuposanue Cmolci08biX

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuszanus:

COCTABJIATh IIJIaH, AJTOPUTM pPELICHMs 3a7ayd, BbIOMpaTh CHOCOO pelIeHus ¢ y4EToM
UMEIOLIUXCSA PECYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHUPOBATh
BapUaHThI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMAaLIUH.

CaMOKOHTpOJIb:

e BJaJeThb HAaBbIKAMM I[IO3HABATEIBHOM pEe(IEKCUM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yiabTaTa pPEUICHUs] MaTeMaTHYecKOM
3ajlauy;

® MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH MPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBAaTh COOTBETCTBUE pe3yibTaTa LEIHM U YCIOBUSAM, OOBSACHATH IPUUUHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pe3yJIbTaTOB MAESTEIbHOCTH, HAaXOOUTh OILIMOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne yuebHOro kypca «Ainredpa ¥ Hadaiga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oduiero oOpa3zoBaHUs AOKHO 00€CHeUrBaTh JTOCTHKEHUE CIEAYIOIUX MPEeIMETHBIX
00pa30BaTeNIbHBIX PE3yabTaTOB!

10 KJIACC

Yucsia v BbIYUCICHUSA

OnepupoBaTh MOHATHSMH: pallMOHAIbHOE M JEHCTBUTEIBLHOE YMCIO, OOBIKHOBEHHAsl U
JeCATUYHask APOOb, MPOLIEHTHI.

BrImonHATE aprdMeTnieckne onepanyy ¢ paliioHATbHBIMU U JICHCTBUTEIHBIMU YHCIIAMH.

BbinonHATe NpUOMMKEHHBIE BBIYMCICHUS, MCIIONB3YSl IpaBWJa OKPYIJIEHUS, JeNaTh
NPUKHJIKY U OLIEHKY pe3yJIbTaTa BEIYHCICHHN.

OnepupoBaTh HNOHATHAMM: CTENIEHb C LEJbIM IOKa3aTesleM; cTaHAapTHas (Gopma 3amnucu
JENCTBUTENBHOTO YMCIIa, KOPEHb HAaTypaJbHOM CTEMEeHM; HCIOIb30BaTh MOIXOIAIIYI0 (QopMy
3aIMyCcH JIeHCTBUTENBHBIX YMCEN IS pEIIeHHs MPaKTHUECKUX 3aj1ay U MPeJICTaBICHHs JaHHbIX.

OnepupoBaTh NOHATHSIMH: CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa; UCIOJIb30BATh
3aIuCh MPOU3BOJIBHOTO YIJIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHus1 M HEpaBEHCTBA

OnepupoBaTh MOHATHIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJIOE, pallMOHAIBHOE,
MppalMOHATIbHOE YpPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHHUE;

BoemonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKHX  BBIPAKEHUH W pemiarh
TPUTOHOMETPHYECKHE YPABHEHUS.

BoimonHATe npeoOpazoBaHus 1EBbIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE THIIBI LIEJIBIX, PAlIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[TpuMeHATh ypaBHEHHSI U HEPAaBEHCTBA Ui PELICHUS MAaTEeMaTHYECKUX 3a]ad U 33734 W3
pa3IUYHBIX 00J1acTel HAYKU U PEaIbHON KU3HH.

MogenupoBaTh peajqbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHHS,
YPaBHEHMsI, HEpPABEHCTBA [0 YCIOBHIO 3aJayd, MCCIEJOBaTh IOCTPOECHHBIE MOJAEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM 4 rpadpuKu



OnepupoBaTh NOHATUSAME: (DYHKIIHSI, CIIOCOOBI 3aaHus GYHKLIUHU, 007IaCTh ONpEeICHHS U
MHOXKECTBO 3HaYCHUH (QyHKIMH, TpaduK QYHKIIMH, B3aUMHO 00paTHBIC (PYyHKITUH.

OnepupoBaTh NOHATHIMU: YETHOCTD M HEYETHOCTD (PYHKINH, HYJIU (QYHKIHH, TPOMEXKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs] yPaBHEHUH.

Ctpouth ¥ yuTaTh rpa@uKu JTUHEHHON (YHKIHMH, KBaJIpaTUIHOW (PYHKIIUH, CTEHIEHHOM
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnonws3oBath rpaduxu GyHKIUN i1 UCCIEIOBAaHUS MPOLIECCOB M 3aBUCHMOCTEH Mpu
peLICHNH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M peabHOW >KM3HU; BBIpAXaTh (OpMyIaMH
3aBHCHUMOCTH MEXKy BETUYUHAMHU.

Hauana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBarTh MOHATHUSAMH: TOCJIEI0BATEILHOCTb, apU(PMETHUECKas U TeoMeTpuyecKas
IPOrPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO YyOBIBAIOIIAs TEOMETPHUECKas MPOTrPeccusi, Ccymma
0eCKOHEYHO yObIBAIOLIEH r€OMETPUYECKON TPOrPECCUH.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENbHOCTEN M IPOrPEcCUil AJis PEIlEeHUsl peallbHbIX
3aJa4 MPUKJIAIHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHUSAMHI: MHOXECTBO, OTIEPAIH HaJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /sl ONUCaHUs pealIbHbIX IPOIIECCOB
U SIBJICHU, IPU PEILICHUU 3a7a4 U3 JPYTUX y4eOHBIX MTPEIMETOB.

OnepupoBaTh MOHATUSAMU: OINIPEEICHUE, TEOpEMa, CIEACTBUE, JOKA3aTENbCTBO.

11 KJIACC

Yucja ¥ BBIYUCIEHHUSA

OnepupoBaTh TMOHATHAMU: HATypaJlbHOE, L€J0€ YMCJIO; MHCIOJIb30BaTh IMPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEI, Pa3jIokKEeHHE YUCIIa Ha POCThIe MHOXKUTENHN JJIs PEeLIeHHs 3a1ay.

OnepupoBaTh MOHATHUEM: CTENEHb C PAllMOHAILHBIM ITOKA3aTENIEM.

OnepupoBarh MOHATUSAMHE: JIOTApU(M YUCIIA, IECITUYHBIE U HATYpaIbHbIE JIOTApU(MBL.

YpaBHeHHUs! M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTEHEHW JJs NpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
HNOHATUSAMMU: NTOKa3aTeIbHOE YpaBHEHHE U HEPABEHCTBO; PeIllaTh OCHOBHBIE TUITBI TTOKA3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB.

BoimonHaTe mpeoOpa3oBaHusi BBIpAKEHHUH, cojepXaliux JorapuMel; OINEpHUpOBaTh
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPAaBEHCTBO; pellaTb OCHOBHbBIE THIIbI
JorapupMHUUECKUX YPaBHEHUH 1 HEPABEHCTB.

HaxonuTh pemreHus mpoCcTeHIMX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHCTEMa JMHEWHBIX YpaBHEHUI M €€ pelleHue; UCTONIb30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHHI ISl pEIICHUS PAKTHIECKUX 3a/1ad.

Haxoaute pemieHust IpocTeHIINX CUCTEM U COBOKYITHOCTEH pallMOHATIbHBIX YpaBHEHUHN U
HEPaBEHCTB.

MogenupoBaTh peajbHble CHUTyallMd Ha S3bIKE ajreOpbl, COCTABIATh BBIPAKCHMS,
yYpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 33/1a4H, UCCIIEIOBATh OCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUSAMH: TMepUOAUYEcKas (YHKLHUSA, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH dKCTpeMyMma (YHKIIMH, HauOOJbIllee M HAaWMEHbIIee 3Ha4YeHHs (DYHKIIMU Ha
POMEXKYTKE; UCTIONb30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKoOM.

OnepupoBaTh  MOHATHAMHU:  TpaduKd  TOKa3aTeNbHOW,  JorapuMUYECKOH |
TPUTOHOMETPUUYECKUX (PYHKIHI; N300pa’kaTh X Ha KOOPAUHATHOW TJIOCKOCTH M MCIOJIb30BAThH
JUTSI pEIIeHUs] ypaBHEHUN U HEPAaBEHCTB.



N300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH TpauKH JUHEWHBIX YpaBHEHUH U
VICIIOJIb30BATh UX Ul PEIICHUS CUCTEMBbI JINHEHHBIX YPaBHEHUM.

Hcnonb3oBate Tpapuku (QyHKIUN IS MCCIENOBAaHUS MPOIECCOB U 3aBUCUMOCTEH W3
JPYTUX y4eOHBIX AUCLUIUINH.

Hayana maTreMaTH4ecKOro aHajmu3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAsL (YHKLINSA; IPOU3BOIHAS (DYHKIIMU; UCIIOJIb30BaTh
reOMETPUYECKUI 1 (PU3MYECKHI CMBICI TPOU3BOIHON I pEeLIeHUs 3a1ay.

HaxonuTe npoM3BOIHBIE 3J1E€MEHTAPHBIX (YHKLUMH, BBIYUCIATH IMPOU3BOJIHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO M MCClelOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOCHHIO IPa(hUKOB.

Hcnonp30BaTh MPOU3BOAHYIO U1 HAXOXKIEHHUS HAWIYYIIEro PEIICHUS B IPUKIATHBIX, B
TOM YHCJIE COLUAIbHO-OKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Hask U HHTErpai; MOHUMAThb NEOMETPUYECKUHA U
(buznyecKuil CMbICI UHTErpaa.

Haxonute nepBooOpa3Hble 37€MEHTapHBIX (DYHKIHI; BBIYUCIATh MHTErpall 1o (Gopmyie
Herorona—JleitOnuna.

Pemate npuknasHele 3aa4y, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
Xapakrepa, CpeICTBaMH MATEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsinuecTBo yacoB DIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiesioB U TeM Kourpon = (uudpposbie)
/. OporpamMMbl Bcero bHEIE o0pa3oBaTejibHbIE
paboThI pecypchl
MHokecTBa palMOHAJIBHBIX U
1 ACHCTBUTEIILHBIX HHCC. 19 1 https://resh.edu.ru/subject/51/
ParnonanbHbIe ypaBHEHUS U
HEPaBEHCTBA
2 Dy u rpaguxu. Crenent, ¢ 12 https://resh.edu.ru/subject/51/
1IEIIBIM [TOKa3aTesieM
Apudmernueckuii KOpeHb N—0i
3 crernenu. MppaiuoHaibHbie 21 1 https://resh.edu.ru/subject/51/
ypaBHEHHSI U HEPABEHCTBA
4 DopMyIIbI TPUTOHOMETPHH. 30 1 https://resh.edu.ru/subject/5
TpuroHoMmeTpuveckue ypaBHCHHUs 1/
5 [TocnemoBareabHOCTH U 5 https://resh.edu.ru/subject/5
porpeccuu 1/
5 [ToBTOpEHwUe, 0606H16HI:IG, 14 1
CHCTEMaTH3aIHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 4

ITPOTPAMME




11 KUIIACC

KounuecTBo yacos JJIeKTPOHHbIE
Ne HaumenoBaHue pa3jieioB u K (uadpoBbIE)
OHTPOJIb
n/n TEM TpOrpaMMel Beero HBIC oOpa3oBaTejibHbIE
padoThbI pecypchl
Crenens ¢ pallMOHAIbLHBIM
1 nokazarejeM. [lokasarenbpHas 12 1 https://resh.edu.ru/subject/51
¢ynkuus. [TokazaTensHbie
YpaBHEHUS U HEPABEHCTBA
Jlorapudmitieckasn GyHKIHA. https://resh.edu.ru/subject/51
2 Jlorapugmuueckue ypaBHEHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUH
3 U UX Ipa(uKH. 9 1 https://resh.edu.ru/subject/51
Tpuronomerpuueckue
HEpaBEHCTBA
4 [Mpoussoanas. [Ipumenenue 24 1 https://resh.edu.ru/subject/51
MIPOU3BOIHOMN
5 VIHTerpat 1 ero mpHMeHeHHs 9 https://resh.edu.ru/subject/51
5 CucTens! ypasHerii 12 1 https://resh.edu.ru/subject/51
5 T Er T T R p——— 5 https://resh.edu.ru/subject/51
8 [ToBTOpenue, 06001IIEHNE, 18 2
cHUCTeMaTU3alrs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5

ITPOTPAMME




PABOYAS ITPOI'PAMMA yue6oHoro kypca «I'eomerpusi. ba3oBblii ypoBeHb» 1151
obyuaromuxcs 10-11 kinaccos

MNOSACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma yae6HOTO Kypca «I'eomerpusi» 6a30Boro ypoBHs it ooydaromuxcs 10 —
11 xmaccoB pa3paboraHa Ha ocHOBe DenepallbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOIO
CTaHJapTa CpeaHero obmero oOpa3oBaHUS, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMH,
NPEIBSBISEMBIX K MaTEeMAaTHYeCKOMY OOpa30BaHHUIO, W TPAAUIHUN POCCHICKOTO OOpa3OBaHHS.
Peanuzanus nporpaMMel 00eCrieuBaeT OBJIAJACHNE KITIOUEBBIMU KOMITETCHIIMSIMU, COCTABISIOIIMMU
OCHOBY JUISI CaMOpPa3BHTHUS M HENPEPHIBHOIO 00pa30BaHUs, LEIOCTHOCTh OOINEKYJIbTYPHOTO,
JMYHOCTHOTO M IMO3HABATEIBHOTO PA3BUTHUS JIMYHOCTH O0YUYAIOIINXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHOoCTh y4eOHOrO Kypca TE€OMETPHH Ha YpPOBHE CpeIHEro o0Imero oOpa3oBaHUs
00yCIIOBJICHA TPAKTHUYECKOW 3HAYMMOCTBIO METAIIPEMETHBIX U TIPEAMETHBIX PE3yJIbTATOB 00 yUeHUS
r€OMETPHUH B  HANpPaBJICHWM JIMYHOCTHOTO  pa3BUTUSA  oOydaromuxcs, (OPMHUPOBAHHUS
(GYHKIIMOHATPHOH MaTeMaTHYeCKOW TPAMOTHOCTH, HM3YYEHHUs JAPYrHUX YYEOHBIX JIMCIHUIUIMH.
PazButne y oOyd4aromuxcs NpaBUIBHBIX MPEIACTABICHUNA O CYIHOCTH M MPOUCXOKICHUU
TEOMETPHUCCKUX a0CTPaKIUi, COOTHOIICHUU PEAIbHOTO M HICAIbHOTO, XapaKTepe OTPaKCHHUS
MaTE€MaTUYECKOW HAyKOM SIBJICHUH U IIPOLIECCOB PEAbHOI0 MUPA, MECTE T€OMETPUH B CHCTEME HAYK
U pPOJIM MATEeMaTHYEeCKOTO MOJICIIMPOBAaHUS B HAYYHOM IO3HAHMU M B IMPAKTHKE CIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHSI YUAIINXCS, a TAK)KE Ka4eCTB MBIIUICHUS, HEOOXOIMBIX
JUIS allalTallid B COBPEMEHHOM OOIIECTBeE.

l'eomerpust siBisieTcss OAHMM H3 0a30BBIX TIPEJIMETOB HAa YPOBHE CPEIHEro OOIIero
00pa3oBaHMsl, TaK Kak 00eCeyMBaeT BOZMOXKHOCTb U3Y4€HUS KaK TUCIMITIIMH €CTECTBEHHO-HAyYHOU
HaIpPaBJICHHOCTH, TaK U TyMaHUTAPHOM.

Jlornyeckoe MbllUIeHHE, (HOPMUPYEMOE MTPU U3YUYEHHH O0yYarOIMMUCS MOHATUHHBIX OCHOB
T€OMETPHUH M MTOCTPOSHUH IIETIOYKU JIOTHYECKHX YTBEP)KICHHUU B XOJ€ PEIICHUS TeOMETPHUYECKIX
3aJ]a4, yMEHHUE BbIJIBUTATh U OIIPOBEPraTh THIOTE3bl HETIOCPEACTBEHHO UCIIONb3YIOTCS TP PELICHUN
3a]]a4 €CTeCTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PH3UKH.

YMeHHne OpUeHTHPOBAThCS B MPOCTPAHCTBE UTPaeT CYLIECTBEHHYIO pOJib BO BCeX 001acTAX
JeSTeTbHOCTH 4enoBeka. OpHEHTAIHs YelloBeKa BO BPEMEHHM W NPOCTPAHCTBE — HEOOXOIUMOE
YCJIOBHE €r0 COIMAIBHOIO OBITHS, (OpMa OTPa)KECHHUsI OKPYXKAIOIIEro MUpPA, YCIOBHE YCHEIIHOI'O
MO3HAHUS M aKTHBHOTO MPeoOpa3oBaHUs ACHCTBUTEIBHOCTH. ONepupOBaHUE MPOCTPAHCTBEHHBIMHU
o0pazaMu OOBEIMHSAET pa3Hble BUAbI y4eOHOW M TPYIOBOH AEATENBHOCTH, SBISETCS OJHUM M3
poeCCHOHATTFHO BaXKHBIX KAUeCTB, TIOATOMY aKTyajbHa 3a1ada ()OPMHPOBAHUS Y 00YJIArOIIUXCS
MPOCTPAHCTBEHHOT'O MBIIUICHUSI KaK Pa3sHOBUAHOCTH OOpPA3HOTO MBIIIJICHUS — CYIIECTBEHHOI'O
KOMITIOHEHTA B TIOJITOTOBKE K MPAKTUIECKOH NESTEIHPHOCTH 110 MHOTHM HAIPaBJICHUSIM.

Lenb ocBOeHUs mporpamMmbl yueOHoro kypca «I'eomerpus» Ha 0a30BOM ypOBHE O0y4YEHHUS —
o0meoOpa3oBaTelbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYAIOIIMXCS dYepe3 obOecreueHune
BO3MOKHOCTH MPUOOPETEHUS] W MCIOJIb30BaHUSA CHUCTEMATUYECKMX TE€OMETPUYECKUX 3HAHUM U
JEWCTBUH, CHEIM(PUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO TPOJOJDKCHUS 00pa30BaHUS I10
CMELUANBHOCTSAM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T€OMETPUH.

[Iporpamma no reomeTpun Ha 0a30BOM YpOBHE IpeIHA3HAuCHA JJIsi OOYJAIONINXCsl CPeTHEH
IIKOJIbl, HE WCIBITHIBABIINX 3HAUUTENbHBIX 3aTPYyJHEHHH Ha YpOBHE OCHOBHOTO OOILIEro
oOpaszoBanms. Takum oOpazoMm, oOydaroniuecs Ha 0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUEe YMEHHUs, CBA3aHHBIE CO CHEIM(UKON reOMETpUN U HEOOXOAMWMBIC JUIS )KU3HHU B
coBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTh W3YyUUTh TE€OMETPHUIO Ooiiee
r1y0OKO, €cClii B JajbHEWIIEeM BO3HHUKHET HEOOXOAMMOCTh B TE€OMETPHUECKUX 3HAHHUAX B
poheCCHOHATTLHON IeATEILHOCTH.



JloCTHKEHHE eI OCBOECHUS MPOrpaMMbl 00ECHEUMBAETCS PELICHHEM COOTBETCTBYIOIIMX
3agad. [IpuopureTHbIME 3a1ayamMu OCBOeHHUs1 Kypca «I'eomerpum» Ha 6a3zoBoMm ypoBHe B 10—11
KJ1accax sIBJISIOTCS:

e (opMHUpOBaHHE MTPEICTABICHHUS O TEOMETPHH KaK YaCTH MUPOBOM KyJIbTYPhI M OCO3HAHUE

€€ B3aMMOCBSI3U C OKPYKAIOLIM MUPOM;

e (opMHUpOBaHME IIPEJCTABICHNUS O MHOIOTPAaHHUKAX M TEJIaX BPALICHUS KaK O BXKHEHIINX
MaTeMaTHYECKUX MOJENAX, IO3BOJIOLUIMX ONUCHIBATh W HU3y4yaTh pas3HbIE SIBICHUS
OKpY>KaIOILIEro MUpa;

e (opMHUpOBaHME YMEHMs pacliO3HaBaTh Ha YEpPTEKaxX, MOJEIAX U B PEabHOM MHpE
MHOT'OI'PaHHUKH U TeJla BpaIlleHUs;

e OBJQJCHHWE METOJAMH peIIeHUs 33Jad Ha T[OCTPOCHHs Ha  HM300paKEHHIX
MIPOCTPAHCTBEHHBIX (pUTYD;

e (opMuUpOBaHHE YMEHHSI ONIEPUPOBATH OCHOBHBIMU MOHATHSIMU O MHOTOI'PaHHUKAX U TeJIax
BPAICHHUS U X OCHOBHBIMH CBOWCTBAMH;

® OBJIQJICHUE AITOPUTMaMHU pPELICHHs OCHOBHBIX THIIOB 3ajay; (OpMHUpOBaHHE YMEHUs
IIPOBOJIUTh ~ HECIIOKHBIE  JIOKA3aTelIbHblE  PAaCCyXAEHUS B XOJ€  peIlIeHUs
CTEPEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJICPKAHUEM;

® Da3BUTHE  UHTEUIEKTYyaJbHBIX W  TBOPYECKUX  CHOCOOHOCTEH  OoOydarouuxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIEOBATENIbCKUX YMEHUN, KPUTUUHOCTH MBIIUICHUS;

e (opmupoBanue (YHKIMOHATBHONW TPAMOTHOCTH, pEJICBAHTHOW TE€OMETPHH: YMEHHUE
pacro3HaBaTh MPOSBICHUS TEOMETPUIECKUX MOHATHN, OOBEKTOB W 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYyallUsiX W TpPH H3YYEHUHM JPYTrUX Y4eOHBIX IPEIMETOB,
MIPOSIBJICHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (HOpMYyTHPOBATh UX Ha S3BIKE TEOMETPUHI
U CO3/aBaTh F€OMETPUUYECKHE MOJEIH, IPUMEHITh OCBOCHHBI Ir€OMETPUYECKU anmapar
IUIL peIIeHus] MPAaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HMHTEPIPETUPOBATh W OIICHUBATH
MIOJTyYEHHBIE PE3YJIbTaThI.

OTIUYUTENBHOW OCOOCHHOCTBIO MPOTPAaMMBI SBIISIETCS BKJIIOUEHHE B KYpC CTEPEOMETPUH B
Hayaje ero M3y4eHus 3a/ay, pellaeMblX Ha ypOBHE MHTYUTHUBHOTO NO3HAHUS, U ONpPENeNEHHBIM
o0pa3oM opraHu3zoBaHHass padoTa HaJ HHUMH, YTO CIOCOOCTBYIOT DPa3BUTHIO JIOTHYECKOTO W
IIPOCTPAHCTBEHHOT'O MBILIUIEHUS, CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJIbHEHIIEMY U3YUYEHHIO MTPEIMETA.

[Ipennourenue oOTHAETCS HATJSAHO-KOHCTPYKTMBHOMY METOJy OOYYeHus, TO €CTh
TEOPETHYECKHE 3HAaHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TIPAKTHUECKON
JesITeIbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEJCTABICHUH y YYaIlUXCsl B Kypce CTepeOMETpUH
MPOBOAMTCS 3a CUET pelIeHMs] 33/Jay Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa3oB M 3aJay Ha
ONEpUPOBAaHUE TPOCTPAHCTBEHHBIMH oOpazamu. Co3manue oOpaza MPOBOIUTCS C OMOPOH Ha
HarJSITHOCTB, @ OTIEPHUPOBAHNE 00Pa30M — B YCIOBHUSIX OTBIICUYCHUS OT HATJISAHOCTH, MBICIEHHOTO
M3MEHEHHS €r0 UCXOHOTO CO/IePKaHMs.

OcHOBHBIE  cofepkarenbHble JHMHMM  Kypca «l'eomerpum» B 10-11  kiaccax:
«MHororpanHuku», «IIpsiMble ¥ TJIOCKOCTH B MPOCTpaHCTBe», «Tena BpameHus», «Bekropbl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMHUpPOBAHKE JIOTHIECKUX YMEHUN pactpeersieTcs He TOJBKO 110
coZiep KaTeNIbHBIM JIMHUSAM, HO U 110 TOZaM 00y4YeHHsI Ha YPOBHE CPETHEr0 00Iero oopa3oBaHus.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOILEE IPEIMETHBIM pe3ybTaTaM OCBOCHHUs pabode
IPOTrpaMMbl, pacHpeeNéHHBIM [0 ToAaM OOYYEHHs, CTPYKTYPHPOBAHO TaKUM 0Opa3oM, 4TOOBI
OBJI/ICHUE T'EOMETPUYECKUMHU TOHATHSAMU M HaBbIKAMU OCYILIECTBIISUIOCH IOCIEAOBATENBHO U
MOCTYIATENbHO, ¢ COOIIOACHNEM MPUHITUIA PEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH
B OOIIYI0 CHCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYyJYaIOIMIUXCs, pacCHIupsiss U yriayomss eé,
00pasys MPOYHbIE MHOKECTBEHHBIE CBS3H.



MECTO YYEGBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpuun otBoautcs 2 4aca B Henemoo B 10 kimacce n 2 yaca B Heneno B 11
KJIacce, BCEro 3a JiBa roja ooyuenus - 136 yaeOHbIX yaca. Bropoii yac B 11 kiacca mo6asieH 3a cuet
gacTu y4eOHOro 1iaHa, JOPMUPYEMOT0 YIaCTHUKAMH 00pa30BaTEIbHBIX OTHOIIICHUH, U HAIIPaBJICH
Ha paclIMpeHUe U3ydaeMoro cojaepkanus. JJoMoHUTEIbHBIA MaTeprall BBIZCIICH KyPCHBOM.

COJEPXKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHoOBHBIE MOHATUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, MPOCTPaHCTBO. [loHsiTHE 00
AKCMOMATHUYECKOM MTOCTPOCHUHU CTEPEOMETPUM: aKCHOMbBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHoe pacnosioxkeHue MpsSIMBIX B IMPOCTPAHCTBE: IEPECEKAIONIMECs, MapaulelibHbIe U
cKpemuBaromuecss npsambie. [lapayienbHOCT  MOPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHbIE MPSMBIE B MPOCTPAHCTBE; MAPAUICIBHOCTD TPEX MPSIMBIX; MapaJICIbHOCTD MPSMO
U IUIOCKOCTU. YTJIBl C COHAIIPABJIECHHBIMU CTOPOHAMHM; YroJl MEXAY IMPSMBIMUA B MPOCTPAHCTBE.
[TapannenpbHOCTh TJIOCKOCTEN: NapajlieNIbHbIE IJIOCKOCTH; CBOMCTBA MApaUIEIbHBIX IJIOCKOCTEH.
[Ipocreiiimue npocTpaHCTBEHHBbIE (UTYpHl Ha IUIOCKOCTH: TETpadap, KyO, mapasuieNenurnent;
MOCTPOEHUE CEUCHHIA.

[lepneHquKyISPHOCTD NMPAMON U MJIOCKOCTH: MEPHEHAUKYJIAPHBIE IPsIMbIE B IPOCTPAHCTBE,
MIPSIMBIE TTapaJIEIbHBIC U MEPIIEHIUKYIISIPHBIC K INIOCKOCTH, MPU3HAK MEPIIEHIUKYIISIPHOCTH MPSIMOMA
U IUIOCKOCTH, TEOpEMa O MPSAMOW MEPINEHIUKYISIPHON IMIOCKOCTH. YTJbl B MPOCTPAHCTBE: YTroJl
MEXIy NpsIMOM M IUIOCKOCTBIO; JBYI'PAHHBIM YrOJj, JMHEHHBIM yroa JBYTPAHHOTO YIUIA.
[lepnenuKynsip U HaKJIOHHBIE: PACCTOSHHE OT TOYKHU O IIOCKOCTH, PACCTOSTHUE OT IPSIMOM 110
MJIOCKOCTH, TPOEKIUs (QUTrypsl Ha TJIOCKOCTh. [lepneHANKYISpPHOCTh IUIOCKOCTEH: MpU3HAK
MEePIEHIUKYISIPHOCTH ABYX IMI0ocKocTeil. Teopema o Tpéx nmeprneHauKymspax.

MHOrorpaHHUKHU

[TonsiTe MHOTOTpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOTPAHHHUKA, BBIMYKJIbIE U HEBBIMYKIIbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: N-yronpHas npusma; TpaHd U OCHOBAHMS
MIPU3MBL; TIpsiMasi U HAKJIOHHAs TPU3MbI; O0KOBas 1 MOJTHAs TOBEPXHOCTH Mpu3Mbl. [lapamienenunen,
MPSIMOYTOJIBHBINA TMapajuleNienuIe]l U ero cBoiictBa. [lupamupa: N-yronpHas nupaMuja, TpaHd U
OCHOBaHHME MHPaMUJIbI; OOKOBas W TOJHAs TOBEPXHOCTh MUPAMHJBI; NPABWIbHAS M yCeUEHHAas
nupamMua. JIEMEHThI IPU3MbI U UpaMuibl. [IpaBuabHbIE MHOTOTPAHHUKH: TOHSATHE IPABUIBLHOTO
MHOTOTPaHHWKA;, TpPaBWIbHAs TpH3Ma W TMPaBWIbHAs THUPAMHIA; TPABWIbHAS TpPEYroJbHas
MMpaMKJia ¥ MIPaBUWIBbHBIN TeTpadap; kyo. [IpeacraBienne o mpaBUILHBIX MHOTOTPAaHHUKAX : OKTAdIP,
nonexa’ap u ukocadap. CedeHus Mpu3Mbl U ITUPAMHUIBI.

CummeTpusi B TOPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, HPSIMOW, TMIOCKOCTH.
DneMEeHThl CAMMETPHH B TUPaMUIax, apajljieenuneaax, IpaBuiIbHbIX MHOTOTPAaHHUKAX.

Brruncnenue 5J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yriubl. [lmomans OOKOBOIA
MMOBEPXHOCTU M TMOJHOM MOBEPXHOCTU MPSIMOU MPU3MBI, TUIOIIAh OCHOBAHUHN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU TpsAMON mpu3Mbl. [lmomaas OOKOBOW MOBEPXHOCTH M TMOBEPXHOCTH MPaBUIBHON
MAPaMUJIBI, TEOpEMa O TIomaau yceuéHHon nupamuabl. [lorstue 06 00bpéme. OOBEM MUpaMUIBI,
MIPU3MBL.

[TogoOubie Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXKIY IUIOMIAISIMH TTOBEPXHOCTEH,
00bEMaMH MMOJOOHBIX TEIL.

11 KJIACC

Tena BpaueHnus

[unuHaapudeckass IMOBEPXHOCTh, OOpasylolmyue IMIMHAPUISCKON IMOBEPXHOCTH, OCh
WIHHIPHYECKOH moBepxHoCcTU. [{umuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yrOMIasi U OCh;
TJI01a b OOKOBOM M MOTHOU MOBEPXHOCTU. [Ipamoit Kpyzo60il yuiunop.



Konunyeckass moBepXHOCTb, 00Opa3yroliue KOHHYECKOW MOBEPXHOCTH, OCh M BEpUIMHA
KOHHYECKO oBepXHOCTH. KOHYC: OCHOBaHME 1 BEpIIMHA, 00pa3yIOIas U OCh; IIOMIa b OOKOBOH 1
MOJIHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpa3ylollhe U BbICOTa; OCHOBaHUS U OOKOBas
IIOBEPXHOCTb.

Cdepa u map: mHeHTp, paaudyc, AMAMETP; IUIOMIAAb IOBEpPXHOCTU cdepbl. B3aumuoe
pacmonioxkeHue chepsl U IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

Ilepeceuenue cghepuvl u wapa c naockocmeuiro. Ypasnuenue cepepot. Ilnouwaow cehepot u
eé¢ uacmei. Cummempus cehepor u wapa. Cmepeomempuueckue 3adauu Ha
00Ka3amensCmeo U 6vbl4uUcieHue, CA3AHHbLIE CO chepoil u uwapom, nOCMpoeHuem ux
ceuenuii naockocmuio. Ilpuknaonvie 3a0avu, céazanmnsie co chepoil u wmapom.

Iloemopenue: OKpyscHocms Ha NAOCKOCHIU, 6bIYUC/IEHUA 6 OKPYMCHOCHU,
Cmanoapmuwle noooousn

N300paxkeHue Ten BpalleHUs Ha MI0CKOCTU. Pa3BépTka HUIMHApPa U KOHYCA.

KoMOuHammu Ten BpaleHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMMMCAHHBIN OKOJIO C(hephl;
chepa, BIUCaHHas B MHOTOIPAHHUK, WM TeNO BpamleHus. 3adauu no meme «Tena u
ROGEPXHOCMU GPAUEHU)

[Tonstne 06 o00béme. OcHoOBHBIE CcBOiMicTBa 00bEMOB Ten. Teopema 00 o00béMe
NPSIMOYTOJIBHOTO Mapajuiesenumnena u ciueacteus u3 He€. O0bEM nmmmHpa, kKonyca. O0bpEM mapa u
IJI01aIb ChEephl.

[lonobuble Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXKIY IUIOIIAAIMU IIOBEPXHOCTEH,
00BEMaMu MOAOOHBIX TET.

Ceuenus nnianHapa (mapauieabHO U MEPHEHIUKYISIPHO OCH), CEYEHHs KOHYyca (TapaieabHoe
OCHOBAHHIO U NMPOXOJAIIEe Yepe3 BEPIINHY), CEUeHNUs Iapa.

Cmepeomempuueckue 3a0auu, C6A3AHHLIE C GBIYUCTACHUEM 00HEMOE UUIUHOpA,
KOHyca, wapa, wiapoeozo cecmeHma, uiapoeozo ceKmopa.

Ilpuknaonvie 3a0auu no meme «Qo6véMbl U naouwiaou noeepxuocmeii mei. Qovém
wapa u wiapoeozo cekmopa.Teopema 06 06véme wapa. ILnowaos cghepor.

Coommnoutenus mexcoy njiowadamu nO6EPXHOCmell U 00bEMaAMuU ROOOOHBIX meil.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocTd U B mpocTpaHcTBe. CIOKEHUE U BBIYMTAHHE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. PasnmokeHune BekTopa MNOo TpEM HEKOMIUIaHApHBIM BekTopaM. IIpaBuiio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX C MPUMEHEHHEM MPABUII JIEHCTBUN ¢ BEKTOPaMHU.
[IpssMoyronbHas cucremMa KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreimue 3agaun
B KOOpJWHATaX. YTOJI MeXay BekTopamu. CKalsspHOE MPOU3BEACHNE BEKTOPOB. BhIurcieHue yrion
MEXTy MPSMBIMH U TUTOCKOCTSIMH. KOOpTMHATHO-BEKTOPHBIN METO/I ITPH PEIICHUN TEOMETPHUICCKUX
3amad.

Ypasuenue npamoii, npoxooaueit uepes 0ee mouku.

Ananumuueckue mMemoovl pacuéma 2K MexHcoy NPAMbIMU U NIOCKOCHAMU 6
MHozozpannukax. Popmyna paccmoanus Om mouKu 00 RJA0CKOCMU 8 KOOPOUHaAmax.

Haxooicoenue paccmoanuii om mouku 00 naockocmu 6 Kybe u npasuibHoul
nupamuoe.

IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI
JIndHOCTHBIE pE3YyJbTaThl OCBOEHUS MpPOrpaMMbl ydeOHoro mpeamera «MaTemMaTHKa
XapaKTepU3yIOTCSL:
I'paiknanckoe BocnnuTaHue:
C(OPMHPOBAHHOCTBIO ~ IPAXIAHCKOW  TMO3UIMM  OOydYarollerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHUHCKOIrO OOIecTBa, MPEJICTaBICHHEM O MaTeMaTHYeCKHX OCHOBax
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUHN, IPOLIEAYP TPAKIAHCKOTO 001IecTBa (BBIOOPHI,



OTIPOCHI U TIp.), yMEHUEM B3aUMOJCHCTBOBATH C COLIMATLHBIMU MHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ HA3HAYEHUEM.

IIarprnoTnyeckoe BOCIMTAHHUE:

c(OPMHPOBAHHOCTHIO POCCHICKON T'PaXKJAaHCKOW MACHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCUHCKONM MAaT€MAaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHUSIM POCCUHCKHX
MAaTEMaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM IIKOJbI, K MCIOJIb30BAaHUIO 3THUX JIOCTHKEHUU B
IpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH  poccuiickoro Hapona; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHHM HAayKU U JACSITENBbHOCTbIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOWYHBOTO OYyTyIIETrO.

JcTeTH4YeCKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHHEM K MUPY, BKJIIOUYAsi SCTETUKY MaTEeMaTUUECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJa4, PEHICHUN, PaCCYXACHUN; BOCIPUUMYHUBOCTHIO K MaTeMaTHYECKHUM acIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO YMEHUS MPUMEHATh MATEMaTHICCKUE 3HAHHSI B MHTEPECaxX 3I0POBOTO U
6e3omacHoro odpas3a *H3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHITHIA U OTIIBIXA, peTyIIsIpHas (pu3udecKast aKTUBHOCTH); (PU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATHUSAX CIIOPTUBHO-03JOPOBUTEILHOMN JAESITEIbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM [IEHHOCTHU TPY0IIO0HS; HHTEPECOM K Pa3IMYHBIM chepam
poeCCUOHANIBHON NIESITEIIbHOCTH, CBSI3aHHBIM C MATEMaTUKOM U €€ MPUIOKCHUSIMHU, YMEHHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayiiel mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbBIE
MJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTEMAaTHYECKOMY 00pa30BaHUIO U caMOOOpPa30BAHUIO HA
MPOTSHDKEHUHM BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY y4YacTHIO B PEIICHUU MPAKTUYECKHUX 3a7ad
MaTeMaTU4eCKOW HAMPaBIEHHOCTH.

IK0JI0THYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYJIbTYpHl, MOHUMAHHEM BJIHMSHHUS COIMAIBHO-
SKOHOMHUYECKUX TMPOLECCOB HA COCTOSHHE MPHUPOJHOM M COLMAIBHOW CpEeIbl, OCO3HAHUEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MpoOieM; OpUeHTAIMel Ha TPUMEHEHNE MaTeMaTHUYeCKUX
3HAHWH JIJIS1 peIIeHUs 3a/1ad B 00JIACTH OKPYKAIOIIEH CpeIbl, TUIAHUPOBAHUS TTOCTYIKOB M OI[CHKH
MX BO3MOXHBIX MTOCIIEICTBUM JIJIS1 OKPYXKAIOIEH Cpeibl.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH{ U OOIIECTBEHHON MTPAKTUKH, TOHUMaHUEM MaTeMaTHYeCKOW HAyKH Kak Cephl YEIIOBEUECKOU
NEeSATEIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAUMMOCTH JIJIs Pa3BUTHUS [IUBUIIN3ALINH; OBIAICHUEM S3bIKOM
MaTeMaTUKd W MaTeMaTHYeCKOM KyJbTYpOW KaK CpPEICTBOM IIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYUIIECTBJISITh MPOECKTHYIO U UCCIIEI0BATENbCKYIO I€ATEIbHOCTh MHIMBUIyaJIbHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTpamMMbl ydaeOHoro mpeamera «MaTemaTuka
XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCAIbHBIMU NnO3HAGAMmMeNbHbBIMU oelicmsusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — O€UCMBUAMU, — VHUBEPCANbHLIMU — Pe2yIsimMUEHbIMU
oeticmeusmu.

1) Vuusepcanvuvie nosnasamenvhvle Oelicmsusi, obecneuusarom Gopmuposanue OA306bix
KOCHUMUBHBIX NpoYecco8 odyuarowuxcsa (0ceoenue Memooo8 NOZHAHUS OKPYHCAIOUie20 Mupa,
npUMeHeHUe 102UUeCKUX, UCCIe008AMeNbCKUX onepayull, yMeHul pabomams ¢ uHgopmayueti).

ba3oBble Jlornueckue AeicTBHA:



BBISIBJIATh M XapaKTE€PU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOLIEHUH MEXIYy NOHATHIMHU; (OPMYIMPOBATH OIPEICICHUS IOHITUH;
YCTaHAaBJIMBATb CYH_IGCTBCHHHﬁ IMPpHU3HAK Knaccn(bmcaupm, OCHOBaHHA IJI4 0606H_I€HI/I$I u
CPaBHEHHUs, KpUTEPUU ITPOBOAMMOIO aHAJIN34,

BOCIIPUHUMATh, (OpPMYIUpOBaTh M MpPeoOpa3OBHIBATH CYKACHUS: YTBEPAUTEIBHBIC H
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06H_[I/I€; YCJIOBHBIC,

BBISIBJIATh MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U M IIPOTHBOpEUMs B (akTax,
JAHHBIX, HAONIOJCHMUSX M YTBEPXKICHMAX; IMpeajgaraTb KpUTEpUU JUISL BBIABICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENIBHO J0KA3aTeIbCTBA MAaTEMATUUECKUX YTBEPKIEHUN (TIpsMbIE U
OT MPOTUBHOI'0), BBICTPAUBATh apryMEHTALUIO, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEDHI;
000CHOBBIBATH COOCTBEHHBIE CY)KACHUA U BBIBOJbI,

BbIOMpPATh cr10co0 perieHus yaeOHoM 3a/1au (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BbIOMpPATh HauboJee MOIXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT NO3HaHUs; (OPMYyITUPOBAThH
BONPOCHL, GUKCUPYIOLIUE TPOTUBOpEUHE, IPOoOIeMy, YCTaHABIMBATh UCKOMOE U JIaHHOE,
(hopMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO ~ CIJIAHMPOBAHHBIM  IKCIIEPUMEHT, HCCIEJOBaHUE 10
YCTaHOBJICHHIO OCOOEGHHOCTEW MaTeMaTHMYeCKOro OOBEeKTa, SIBICHHUA, IIpolecca,
BBISIBIICHUIO 3aBHCUMOCTEN MEX1y OOBEKTaMH, SIBICHUSMU, ITPOLIECCAMU;
CaMOCTOSITENNFHO (POPMYITHPOBATH 0OOOIIEHUS M BBHIBOJBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOIIO/ICHNUsI, HWCCIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh TMOMYyYEHHBIX PE3yIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, & TAKKE BBIIBUTATh MPEANOI0KEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH JePUINTHI MH(OPMAIMH, TaHHBIX, HEOOXOAUMBIX Il OTBETA HA BOIPOC M JIJIs
pelIeHns 3a/1a4H;

BbIOMpaTh HMHGOpPMAIMIO W3 MCTOYHHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3HpOBaTh W HMHTEPIPETHPOBATH HH(POPMALUIO PA3IMYHBIX BUAOB U (HopM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh  HMH(OpMaIMIo, MpeACTaBIATh €€ B pas3IuyHbBIX  (opmax,
WUTIOCTPUPOBATH rpauuecKu;

OLICHMBAaTh HAAEKHOCTh HWH(POPMALMU 1O CAMOCTOATEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanbhvle KOMMYHUKamueHwle Oelicmeus, 00ecnedusarom coopmMuposaHHocmy
COYUANLHBIX HABBIKOB 00YYAIOUUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYNHUpOBaTh CYXIEHHS B COOTBETCTBHU C YCJIOBHSAMH U LEISIMHU
OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ IMCHMEHHBIX
TEKCTaxX, /1aBaTh MOSICHEHUS IO XOAY pEIICHHUs 33Ja4l, KOMMEHTHPOBATh IMOIY4YCHHBIH
pe3yInbTar;

B X071 OOCYXIIEHHsI 33aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKAA€MOM TEMbI, MPOOIEMBI,
pemaeMoil 3a7auu, BBICKAa3bIBaTh UJI€U, HAIICJICHHbIC HA MOUCK PELICHMS; COMOCTABISATh
CBOM CY)XKJCHHUS C CYXICHUSIMHU APYIUX YYaCTHUKOB JANAJIOTa, OOHAPYKUBATH Pa3INuue U



CXOACTBO TIIO3MLMI; B KOPPEKTHOH Qopme (opMynupoBaTh pas3HOITACUS, CBOH
BO3paKCHMUSI,

HPENCTABISATh PE3yJbTaThl PEIICHHs 3aaud, SKCICPHMEHTA, WCCIICHAOBAHUS, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMarT BBICTYIUICHHS C YYETOM 3ajad MNpPE3CHTAlUH U
0CcOOEHHOCTEH ayTUTOPUH.

CoTpyaHunyecTno:

MOHMMATh M HUCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W MHAWBUAYAIbHOW pabOTHI MpU
pemieHHH y4eOHBIX 3ajad; MPUHUMAThH LI€JIb COBMECTHOH JESTEIbHOCTH, IIAHHPOBATH
OpraHu3alli0 COBMECTHOW paloThl, pacHpeAcisTh BUABI pPadOT, IOrOBapHBATHCS,
00CYX1aTh MPOLIECC U PE3yNbTAT paboThI; 0000IAaTh MHEHUS! HECKOJIBKUX JIFOICH;
y4acTBOBaTh B TPYMIOBBIX (hopMax paboThl (0OCykaeHus, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE); BHITIOIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JICHCTBUS C
JIPYTUMH YIEHAMH KOMaH/bl; OIEHUBATh Ka4eCTBO CBOETO BKJIQAa B OOIIMIA MPOAYKT I1O
KpUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvhnvie pecynamuensie Oeticmeus, obecnequsaiom Gopmuposanue cMulCI08bIX
YCMAaHOBOK U HCUZHEHHbBIX HABBIKOB JTUYHOCNIU.
Camoopranu3anus:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3ajaui, BEIOUPATh CIIOCO0 pelieHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMU MO3HABATEIbHON pediekcun Kak OCO3HaHMs COBEpIIAEMbIX JAEHCTBUN
U MBICITUTENIbHBIX IPOLECCOB, HUX pPE3YyJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIECcCa U Pe3yibTaTa PEIIEHUS MaTEMATUYECKOM 3a1a4;

MPEIBUJIETh TPYIHOCTH, KOTOpPhIE MOTYT BO3HMKHYTh IpPHU PEIICHUU 33Ja4l, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HaWIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa eI U YCIOBUSIM, OOBSICHATH IPUUUHBI JJOCTHXKEHUS
WIA HEJIOCTHXEHMS pPEe3yNbTaTOB JESATEIbHOCTH, HAaXOAMUTh OLIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAs], INTIOCKOCTb.
IIpuMEHATH aKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IIPU PELICHUU I'€OMETPUYECKUX

3aaa4.

OmnepupoBaTh MOHATUSAMHU: NAPAJUIETBHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX U IJIOCKOCTEH.

KnaccudummpoBars B3anMHOE pactoiOKEeHHE TPSMBIX M TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yrojl, TpaHy JBYTPAHHOIO yria, peOpo JBYrpaHHOrO
yria; JIMHEHHBIH yroJl ABYTPaHHOIo yIiia; rpaaycHas Mepa IBYTpaHHOTrO YIiia.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBI M HEBBITYKJIBIA MHOTOIpaHHHUK,
3JIEMEHThI MHOTOT'paHHUKA, PAaBUIbHBIA MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIC BUABI MHOTOIPAaHHHMKOB (IMUpaMUAa; IMPH3Ma, MPSIMOYTOJIbHBIN
napajuiesienume, Kyo).

KnaccuunupoBaTh MHOrOrpaHHHUKH, BBIOMpAsi OCHOBAHMS JJIs KJIacCH(PUKALNU (BBIITYKIIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU; MNpPaBUJIbHbIE MHOTOTPAHHHUKH; MPSMble U HAKJIOHHBIE MPHU3MBL,
napajuleenuneabl).



OnepupoBarh MOHATUSAMH: CEKYIasl MIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEYCHHM, UCTIONIb3YSI METO]I CIIC/IOB.

CtpouTh ceueHUs MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaXOXXJIEHHE T€OMETPUUYECKUX BEJIMYUH MO OOpas3lam WIH alrOpUTMaM,
MPUMCHAA NU3BECCTHBIC AaHAJIUTUYCCKUC MCTOBI ITPHU PCIICHUU CTAHAAPTHBIX MAaTCMATHUYCCKUX 3a1a4
Ha BBIYUCIICHHUE PACCTOSHUI MEXIYy ABYMsI TOUKaMH, OT TOUKH JI0 IPSIMOH, OT TOUYKH /10 TUIOCKOCTH,
MEXAY CKPEIIUBAIOIIUMUCA PSIMBIMHU.

Pemarp 3amaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH MO o0pasliaM WU ajiropuTMawm,
MPUMCEHAA N3BECTHBIC AaHAJIUTUYCCKUEC METOJbI ITPHU PCIICHHUU CTAHAAPTHBIX MAaTEMATUUCCKHUX 3a1a4
Ha BBIYHCIICHHUE YTJIOB MEXKY CKPEUIUBAIOIIMMUCS TPSIMBIMU, MEXKTY IPSIMOU U IIIOCKOCTHIO, MEKIY
IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.

Boruncnsate 00bEMBI U TUIOHIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MHUpPAMUAA) C
npUMeHeHHEeM (POpMyIT; BBIYMCIATH COOTHOUICHUS MEXIY TUIOIAASMHU MMOBEPXHOCTEH, 00BEMaMu
MOI0OHBIX MHOTOT'PAaHHUKOB.

OHepI/IpOBaTI) MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE,; HECHTP, OCh U IJIOCKOCTh CUMMCTPUH,
LEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH MHPOPMAIMIO O IMPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX PUTypax, MpeACTaBICHHYIO Ha YepTEKaxX U PUCYHKAX.

[IpumensaTb reomerpuueckue (GakThl JUIsI  PELICHUS CTEPEOMETPUYECKHX  3ajad,
MIPEINOJIararoINX HECKOJIBKO IIar0B PEIICHHUs], €CIIU YCIOBUS MPUMEHEHUs 3aJaHbl B IBHOU (popme.

[IpuMeHATH TpOCTEHIINE IPOTrpaMMHBIE CPEACTBA W AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MPU PEIICHUN CTEPEOMETPHUECKUX 3a7au.

[IpuBOAUTE MpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U KU3HH, PACIIO3HABATH
MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOJNy4EHHBIE 3HAHUS HA MPAKTUKE: AHAINW3UPOBATH PEANBHBIE CUTyallUd |
IMPUMCEHATH U3YUYCHHBIC ITOHATHA B ITPOLECCE IMTOMCKA PCIICHUA MAaTCMATUICCKN C(l)OpMy.]'IHpOBﬂHHOfI
MpoOJIeMbI, MOJIEIUPOBATh PEANbHBIE CUTYAIlUU Ha SI3bIKE TE€OMETPUH, UCCIIEI0OBAaTh MOCTPOCHHBIE
MOJICTT C WCIOJh30BAaHUEM TEOMETPHUYSCKUX TOHATHHA W TEOpeM, ammapara aiareOpbl; pemaTh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIEHUEM IeOMETPUYECKIX BEITHUMH.

11 KJIACC

OnepupoBarh MOHATUSMU: IWIMHIPUYECKAs MOBEPXHOCTh, 0OpA3YIONIME UIUHAPUUYECKOM
MOBEPXHOCTHU, MUITUHAP, KOHNUYCCKad MOBEPXHOCTD, 06pa3y}01111/Ie KOHHUYECKOU IMOBEPXHOCTHU, KOHYC;
cepuueckas mOBEpXHOCTb.

Pacmo3naBate Tena Bpamenus (MWIWHIP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI TOMYYEHUS TEJl BPaIllCHUSI.

KiaccudummpoBats B3anMHOE pacmoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBarh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTa, BHICOTA CETMEHTa;
IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CII0S, BBICOTA MIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Breruncnsate 00bEMBI U TJIOMIAAM TIOBEPXHOCTEH TeNl BpAIICHHS, T€OMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OmnepupoBarh MOHATUSMHU: MHOTOI'PAaHHHK, BIIMCAHHBIN B Cepy U OMHMCAHHBIN OKOJIO Chepsl;
cdepa, BiucaHHasi B MHOTOIPAHHUK WJIM TEJIO BpaIllEHUS.

BbIUUCIIATE COOTHOIIEHHS MEXTy TUTOIIASIMH [TOBEPXHOCTEH 1 00bEMaMU TOJOOHBIX TEII.

N300paxaTs uzydaemble GUTYppl OT PYKH U C NPUMEHEHHEM HPOCTBHIX YEepPTEKHBIX
HHCTPYMEHTOB.

BrimonHATE (BRIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUI
CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekarb, MHTEPHIPETUPOBATh M MPeoOpa30BbIBaTH MH(OpPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.



OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BremoaHATh I[CﬁCTBPISI CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB U YMHOXCHHUS BCKTOPA Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJat0T.

[IpuMeHATH NpaBWIIO NapAIICIICIIUIIEAA.

OnepupoBarh MNOHATUAMU: ACKAapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOI MEXKIAYy BEKTOPAMH, CKaJSAPHOE
IIPOU3BENICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxomute cyMMy BEKTOpPOB M IIPOM3BEIEHUE BEKTOpA HAa YMCIIO, YIOJ MEXAY BEKTOPaMHU,
CKaJISIPHOE NPOU3BEIECHHUE, PACKJIAAbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpumensT reomerpudeckue (GakThl A pEIIEHUS  CTEPEOMETPUYECKUX  3ajad,
MPE/IOIArafoIIuX HECKOIBKO IIAaroB PEIIeHHs, €CIIM YCIOBUS IPUMEHEHUS 3a/1aHbI B SIBHOK (GopMme.

Pemarp npocreiinye reoMeTpUYecKHe 3aJaud Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOJa.

Pemarp 3agaum Ha J10Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLIEHWM M HAaXOXKICHHE
reOMCTPUICCKUX BCJIWYHH I10 06pa311aM WiIn ajJiroputMaMm, MNpUMCHAA HM3BCCTHBIC MCETOJbI IIPU
pELICHNN CTaHJapPTHBIX MaTEMaTUYECKUX 3aJad.

[IpuMeHATH DpOCTEHINME IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAL[MOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aad.

[IpuBOOUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HH, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJNly4EHHBIE 3HAHUS HA MPAKTUKE: AHAINW3UPOBATH PEAJNBHBIE CUTyallUd |
MPUMEHATh U3YUYEHHBIE MIOHATHS B IPOLIECCE MOMCKA PELICHUs MaTeMaTHUeCKU c(hopMyIHpOBaHHON
HpO6J’I€MH, MOZACIIMPOBATE PCAIBHBIC CUTYallUU Ha A3BIKEC T'COMCETPHUH, NUCCICA0OBATH ITOCTPOCHHBIC
MOJIEJIN C HCIOJIb30BAaHUEM TE€OMETPUYECKMX MOHATHH M TeopeMm, ammapaTta anreOphl; peliaTh
MPAKTUYCCKUE 3a/la4H, CBA3AHHBIC C HAXOXKICHUCM I'COMETPHUICCKUX BECIIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aenoB U TeM KoHTpoJibHbIE
n/n Bcero o0pa3oBaTejibHbIE
NporpamMmmsl paﬁoTbl
pecypchl
1 Baencnue 10 https://resh.edu.ru/subject/17/10/
CTEPEOMETPUIO
[Ipsimbie 1 TIIOCKOCTH B
2 MpOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapamiensHOCTE IPSAMBIX
M IJIOCKOCTEH
3 Hepnenmuxynaprocts 12 https://resh.edu.ru/subject/17/10/
MPSIMBIX | IJIOCKOCTEH
4 YIIIE MOKY IPAMBIMHU 1 10 1 https://resh.edu.ru/subject/17/10/
ILIOCKOCTSIMU
5 MHororpaHHuKu 11 1 https://resh.edu.ru/subject/17/10/
6 ObnEmbt 9 1 https://resh.edu.ru/subject/17/10/
MHOTOTPaHHUKOB
7 Hostopenue: ceucrus, 4 1 https://resh.edu.ru/subject/17/10/
PACCTOSHUS U YTITBI
OBIIEE KOJIMYECTBO 68 5
YACOB I10 ITPOI'PAMME
11 KJIACC
KounuectBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (undpposeie)
pa3/iesioB U TeM KounrtpoabHubie
n/n HDOrDAMMEL Bcero 6 o0pa3oBaTejibHbIE
porp PaboTel pecypchl
1 Tena BpameHus 24 https://resh.edu.ru/subject/17/10/
2 OOBEMBI TET 10 1 https://resh.edu.ru/subject/17/10/
3 Bexropei u koopaunats! B 15 1 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 Hosropenne, O606meHI:Ie’ 19 1 https://resh.edu.ru/subject/17/10/
CUCTEeMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO YACOB 34 3
1O ITPOIT'PAMME










PABOYAS ITPOI'PAMMA y4eOHOro npeamera «BeposiTHOCTD
U craTucTuka. ba3oBblii ypoBenb» 11 oOyuaromuxcs 10-11
kiaccoB (ID 3615059)

HOACHUTEJIbBHASA 3AIIMCKA

Pabouas mnporpamma yueOHoro kypca «BeposTHOCTP U
CTaTUCTUKA» 0a30BOTO ypoBHs 1jisi obydarontuxcs 10 —11 kmaccos
pazpaborana Ha ocHoBe DenepanbHOTO TrOCYIapCTBEHHOTO
00pa3oBaTeNpHOr0 CTaHJAPTa CPEAHEro oO0IIero oO0pa3oBaHUS, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUMU, MPEABSIBISEMBIX K
MaTeMaTHYeCKOMYy 00pa3oBaHUIO, W TPAAULUNA POCCHUIICKOTO
obpaszoBanus. Peanusanusi mporpaMmbl 00ecTieUMBAET OBIIAJICHUE
KJIFOYEBBIMH ~ KOMIIETEHIUSIMUA, COCTABIISIIOUIMMU  OCHOBY IS
CaMOpPa3BUTHSI ¥ HEMPEPHIBHOIO OOpa30BaHMs, IIEIOCTHOCTh
OOIIEKyNBTYpPHOTO, JHUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00yYaIOIIUXCS.

HEJAU U3YYEHUSA YYEBHOTI'O KYPCA

VY4eOHbiii kypc «BeposiTHOCTP M cTaTHCTUKa» 0a30BOTrO
YPOBHSI SBJISIETCS NPOJOJIKEHUEM U Pa3BUTUEM OJHOUMEHHOIO
y4eOHOro Kypca 0a30BOTO YpOBHSI OCHOBHOM mIKOJbL. Kypc
NpeaHa3HauYeH JUISt (dhopMupoBaHUs y 00ydJaromuxcs
CTATUCTUYECKON  KyJIbTYphl W TIOHUMAHUA POJU  TEOPUU
BEPOSITHOCTEN KaK MaTEMaTHYECKOTO MHCTPYMEHTa MJisi M3y4YeHUs
CITy4alHBIX COOBITHH, BENTWYUH U TiporieccoB. [Ipu nzydennn kypca
o0oraIaroTcs MpeACTaBICHUS YIalIuXcs 0 METOJJaX UCCIIEIOBAHUS
W3MEHYMBOTO MHpa, pa3BUBACTCA IMOHMMAaHHE 3HAYMMOCTH W
OOIIHOCTH MaTeMAaTUYECKUX METOOB MMO3HAHUS KaK HEOThEMIIEMOM
4acTHU COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS.

ConepxaHve Kypca HAmNpaBlICHO Ha 3aKpeIvieHHe 3HaHUM,
MOJTYYEHHBIX TTPU U3YYCHUH Kypca OCHOBHOM IIIKOJIBI M HA Pa3BUTHE
MPEACTABICHUN O CIy4ailHBIX BEIMYMHAX M B3aUMOCBS3AX MEXKIY
HAMH Ha BaXXHBIX TPHUMEPaAX, CIOKETHl KOTOPBHIX MOUYEPIHYTH W3
OKpY>KaIoILEro Mupa.

B coorBercTBMM ¢ YyKa3aHHBIMM LEISIMH B CTPYKTYpeE
yueOHoro kypca «BeposSTHOCTh M CTAaTUCTHKA» CPETHEH MIKOJBI Ha
6a3oBoM YpOBHE BBIJICJICHBI clenyromue OCHOBHBIE
coziepkaTenbuble TUHUHN: «CiaydaiiHble COOBITHS M BEPOSITHOCTH,
«Cny4aiiHple BEIMYMHBI U 3aKOH OOJIBIIUX YUCEID).



BakHyro 4acTe Kypca 3aHMMaeT U3y4E€HUE T€OMETPUYECKOTO
u OMHOMMAJIBHOTO pACIpENeNeHUid UM 3HAKOMCTBO C HX
HEIPEPBIBHBIMU aHAJIOTAMU — IIOKA3aTEJIbHBIM M HOPMAJIbHBIM
pacnpeesIeHUsIMU.

Conepxxanue nuHuK «CilydaiiHble COOBITHSL M BEPOSITHOCTI»
CIIy’)KAT OCHOBOW Jisi  (OPMHPOBAHUS  TPEACTABICHUH O
pacrpeselIeHud BEPOATHOCTEM MEXKIY 3HAUYCHUSAMHU CIy4YaiHBIX
BEJIMYMH, a TaKKE 3Ta JIMHUSA HE0OXOoJrMa Kak 0a3a Ui W3ydeHUs
3aKkoHa  OoypIIMX  uucenl —  (yHIAMEHTaJbHOIO  3aKOHa,
JICUCTBYIOIIETO B TPUPOAEC U  OOIIECTBE H  WMEIOIIEro
MaTeMaTuueckyro ¢opmanusanuo. CaM 3aKkoH OOJBIIMX YHCEN
IpeajgaraeTcsi B O3HAKOMHUTENIbHOM (opMe ¢ MHHMMAIBHBIM
HCIOJIb30BAHUEM MAaTEMATUYECKOTO (JopMaIn3Ma.

Tembl, cCBSi3aHHbIE C  HEOPEPBIBHBIMU  CIIy4allHBIMU
BEJIMYMHAMH, aKIEHTUPYIOT BHUMAaHKE IIKOJILHUKOB Ha ONHUCAHUU U
U3YYEHUU CIy4YallHbIX SIBJIEHUH C TIOMOIIbIO HENPEPBIBHBIX
¢bynkuuii. OCHOBHOE BHHMMaHHUE YIEISIETCS IO0Ka3aTelbHOMY MU
HOpPMaJbHOMY pacIpeleleHusIM, TpU OITOM IPeIoyaraercs
O3HAKOMHUTENbHOE H3y4YeHHEe Marepuaiga 0e3 J10Ka3aTesbCTB
MPUMEHSIEMBIX (DAKTOB.

MECTO KYPCA B YYEBHOM IIVIAHE

Ha wn3yuenue xypca «BeposiTHOCTh M CTaTUCTHUKa» Ha 0a30BOM
YPOBHE OTBOAMTCS | yac B HEAENI0 B TEUEHUE KaXAOro roja
oOyueHus, Bcero 68 y4eOHbIX YacoB.

COIEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHue AaHHBIX C MOMOIIbIO TAOJIUIl U JUArpamMM.
Cpennee apudmernyeckoe, MeIuaHa, HauOONIbIIee U HaUMEHbIIIee
3HAYeHHUs, pa3Max, [UCHepCUss U CTaHJApPTHOE OTKJIOHEHHE
YHCIIOBBIX HAOOPOB.

CrnyyaiiHble 3KCIEpUMEHTHI (OIBITHI) U ClydailHble COOBITHS.
DneMeHTapHble COOBITHS (MCXOABI). BeposTHOCTH ciaydaitHOTO
coOBITHS. BIM30CTh YacTOTHI M BEPOSATHOCTH cOOBITHI. CirydaiiHbie
OMBITBI C PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMH  COOBITHSIMH.
BepositHocTH  cOOBITHIE B ONBITAX C  PaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMHU.



Omnepauuu Haja COOBITUSAMU: IepeceueHHne, OObEeIUHEHHUE,
MIPOTUBONONOXKHBIE coObITHS. Jluarpammer Diinepa. Dopmyna
CJIOKEHHSI BEPOSITHOCTEM.

VYciioBHas BEpOATHOCTb. Y MHOXKEHHUE BEpOSITHOCTEU. [lepeBo
CIIy4alHOTO JKcnepuMeHTa. @opmyna IOIHOH BEPOATHOCTH.
HezaBucumblie cOOBITHS.

KomOunatopHoe mnpaBuino yMmHOXeHus. IlepecraHOBKM U
¢dakropuan. Yucno coueranmii. Tpeyronpauk Ilackans. ®@opmyna
6unoma HeroToHa.

bunapHblii cyyaiiHbIi ONBIT (MCHIBITAHUE), YCIIEX U HEyAaya.
HezaBucumble wucnbitanus. Cepust HE3aBUCHMBIX HCIBITAHUN 10
nepBoro ycnexa. Cepus He3aBUCUMBbIX UCIIBITaHUN bepHysuu.

CnydaiiHas BenunuuHa. PacnpeneneHue  BEpOSTHOCTEH.
Juarpamma pacnpeaenenus. Ilpumepsl pacnpeneneHuii, B TOM
qucie, FTeOMETPUUECKoe U ONHOMUANIBHOE.

11 KJIACC

Yucnossle XapaKTepUCTUKU CIIy4aliHbIX BEJIMYHUH:
MaTeMaTHYeCKoe  OXHUAAHWE, JHCIEepCUs U CTaHJApPTHOE
oTKJIOHEHME. [IprMeprl MpUMEHEHNST MaTEMaTUYECKOTO OKUIAHMS,
B TOM YHCJIE€ B 33/1a4ax U3 MTOBCEHEBHOM XKU3HU. MareMaTnueckoe
OXHUJaHue OMHapHOI ciydallHOW BenUYMHBL. MaTemaTudeckoe
OKMJIAaHHE CyMMBbl CIy4YalHBIX BEJIMYMH. MaremaTtudeckoe
OXKHUJIaHUE U JUCHEePCUs] T'eOMETPUYECKOro M OWHOMMAIBHOTO
pacrnpeeneHuil.

3akoH OOJBIIMX YHCEN M €ro pojib B HayKe, MpHUpOJEe M
oOmiecTBe. BEIOOpOYHBIN METO UCCIICIOBAHUH.

IIpumepsl HenmpepbIBHBIX clydailHbIX BeanuyuH. IloHsTHE O
IJIOTHOCTU pacupeneneHus. 3agadn, MPUBOJAIINE K HOPMAIbHOMY
pacpeneneHuro. [IonaTre 0 HOpMaIBHOM PacIpeIeICHUN.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMUHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE PE3yabTaThl OCBOCHHUS MPOTPaAMMbl Y4€OHOTO
npenMera «MaTemMaTHKay XapaKTepU3yrTCs:
I'paxnanckoe BocnuTaHue:
c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIIMN 00YUaAIOMIErOCs
KaK aKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCHUIMCKOTO OOIIEeCTBa,
MIPE/ICTaBJICHUEM O MaTEMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS



Pa3IUYHBIX CTPYKTYP, ABJICHUH, MIpoLEeayp I'PakJaHCKOI0 001eCcTBa
(BBIOOpBI, OIpPOCHI W TMp.), YMEHHEM B3aUMOJEHCTBOBaTh C
COLMAJIbHBIMU MHCTUTYTAaMH B COOTBETCTBUU C MX (YHKLHUAMHU U
Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN rpak 1aHCKOU
UJCHTUYHOCTH, YBAKEHUS K IIPOLIIOMY M HACTOSILIEMY POCCUICKOM
MaTEMaTUK{, ILIEHHOCTHBIM  OTHOIIEHHWEM K  JOCTHIXKEHMSIM
POCCHUICKMX MaTEMaTUKOB U POCCUNCKON MaTeMaTU4YECKON IIKOJIBI,
K HCIHOJb30BAHUIO 3TUX JOCTHKEHMH B JpPYrMX Haykax,
TEXHOJIOTUSIX, Chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHMEM JYXOBHBIX LIEHHOCTEH POCCHUHCKOIO HapoAa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTUYECKOTO
IIOBEICHUSA,  CBSI3aHHOIO  C  IIPAKTHYECKUM  INPUMEHEHHEM
JNOCTH)KCHUM HAyKH M JEATEIbHOCTBIO YYEHOIO; OCO3HAaHUEM
JIMYHOTO BKJIa/1a B IOCTPOECHNE YCTOMYHUBOTO Oy TyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

JCTETUYECKUM OTHOUIEHMEM K MHpPY, BKIIOYAs 3CTETUKY
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHUMH,
pacCyXIeHUI; BOCIIPUUMYHUBOCTBIO K MaTeMaTHYECKHM acleKTam
Pa3IMYHbIX BUJOB UCKYCCTBA.

PDu3znyecKoe BOCHUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYECKHe
3HaHUS B HHTepecax 3JI0pOBOro M Oe3omacHoro obpasza >KHU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3JI0pPOBbIO (310pOBOE
NUTaHue, CcOaJaHCHUPOBAHHBIM pPEXUM 3aHATHH M OTIbIXA,
peryJsipHas buzmdeckas AKTHBHOCTH); bu3rIecKoro
COBEpLICHCTBOBAHUS, IIPU 3aHATUSX CHOPTHUBHO-030POBUTEIBHON
NeSITENIbHOCTBIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYA0II00US;
MHTEpECOM K  pa3nu4HbIM  chepam  mpodeccHOHATbHOU
JESATEIIBHOCTH, CBSI3aHHBIM C MAaTEMATHKOW M €€ MPUIIOKEHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymei npodeccuu u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHBL; TOTOBHOCTBIO U
CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY  OOpa30BaHHIO u
caM000pa30BaHUIO Ha NPOTSKEHUM BCEH JKU3HHU; TOTOBHOCTBIO K



AKTUBHOMY  y4YaCTHIO B  PEIIEHUMM MPAKTHYECKUX  3aJa4y
MaTeMaTH4eCKON HalpaBJIE€HHOCTH.

JKO0JI0THYEeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO 9KOJIOTMUYECKOI KYJbTYpHI,
IMOHUMAHHUEM BJIUSHHUS COLMAIBHO-)KOHOMUYECKUX IPOLECCOB Ha
COCTOSIHUE IPUPOJHONM U COLMAIBbHOM Cpeabl, OCO3HAHHEM
rJ1I00aTBpHOrO XapaKkTepa SKOJIOTMYeCKUX MPo0iieM; OpUeHTaueil Ha
IIPUMEHEHUE MAaTEMaTU4YEeCKUX 3HAHUM U1 pelleHHsl 3ajad B
o0JacTu OKpy Karouiei cpebl, INIAHUPOBAHUSI TIOCTYIIKOB U OLEHKU
UX BO3MOXHBIX MOCJEICTBUMN AJI OKPYKAIOILEN CPEIbl.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKM U  OOIECTBEHHOM
[IPaKTUKW, I[OHUMAHUEM MaTeMaTHYeCKOM HaykKu Kak cdepsl
YEJIOBEUECKOU JIeATEeNIbHOCTH, JTANoOB €€ pa3BUTHS U 3HAYUMOCTHU
JUI pa3BUTUS LMBUJIM3ALMH; OBJIAJCHUEM SI3bIKOM MaTeMAaTHUKH U
MaTeMaTUYeCKOW KyJIbTypOH KaK CpeJCTBOM TIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYILECTBJISATh MPOEKTHYI0 U HCCIEI0BATENbCKYIO
NeATEIbHOCTh UHANBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI
MeranpeameTHele  pe3yJabTaTbl  OCBOCHHUS  IPOTPAMMBI
y4eOHOro npenMeTa «MaremMaTHKa» XapakTepU3yIOTCs OBJIaJJCHUEM

YHHUBEPCATbHBIMU NnO3HABAMEILHBIMU oeticmeusimu,
VHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU oeticmeusimu,
VHUBEPCANbHbIMU Pe2YNISIMUSHBIMU OCUCTMEUSIMUL.

1) Vuueepcanvuoie nosnasamenvHble Oeticmaus,

obecneuusarom Gopmuposanue 06A306blX KOCHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoerue mMemooo8 NOZHAHUSL OKPYICAIOUWE20 MUPA,
NpUMeHeHUe JI0SUYECKUX, UCCIe008AmeNbCKUX Onepayull, yMeHull
pabomamb ¢ ungopmayueti).
ba3oBble Jornyeckne aeMcTBUSA:
® BBIIBJIATh M XapaKTEPU30BATHb CYIIECTBEHHBIC IMPU3HAKU
MaTEeMaTHYECKUX OOBEKTOB, MOHITHIA, OTHOIIECHUN MEXKIY
MOHATUAMH;, (POPMYIUPOBATH OMNPEICICHHUS TOHSATHIA,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCH(PHUKAIUH,



OCHOBaHUSl [UIsi O0OOILIEHUS U CpaBHEHUS, KPUTEPHUH
IIPOBOJMMOI0 aHAJIN3a;
BOCIPUHUMATH, (QOpMYIHpOBaTH U MPeoOpPa3OBHIBATH

CYXJICHUA: YTBEPAUTEIbHBIE u OTpHIIaTENbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIC,
BBISIBIISITD MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTH,

B3aMMOCBSI3M W MpPOTHBOpeuHss B (akrax, [aHHBIX,
HaOJMIOACHUAX M YTBEPXKICHUAX; Ipe/ularatb KpUTEPUU
JUIS BBISIBJICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;
JieNaTh BBIBOJBI C HCIOJIb30BAaHMEM 3aKOHOB JIOTUKH,
JNEIyKTUBHBIX U WHAYKTHBHBIX  YMO3AKJIIOUCHMH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

IIPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBA
MaTeMaTUYeCKUX  yTBEpXKAECHUH  (OpsMble M OT
MPOTHBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOIUTH
IIPUMEpPHI U KOHTPIIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE
CYXIIEHUS U BBIBOJIBI;

BBIOMPATH CcII0COO pelieHus: yueOHoM 3a1a4u (CpaBHUBATh
HECKOJIbKO BAapUAHTOB pEILIeHMs, BbIOMpaTh Hambosee
MOJIXOAAIINA C y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

UCIOJIb30BaTh  BOINPOCHI  KAaK  MCCIEN0BATENIbCKUI
MHCTPYMEHT  MO3HaHus; (QOpMyJIUpOBaTh  BOIPOCHI,
¢bukcupymomme npoTUBOpedre, NpodiieMy, yCTaHABINBATh

UCKOMOE ¥ JaHHOoe,  (OpMHpOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MTO3UIIMIO, MHEHUE;
IIPOBOJUTH CaMOCTOSTEJIEHO CIUIAHUPOBAHHBIN

HKCHEPUMEHT,  HUCCIEIOBaHME IO  YCTAHOBIIEHUIO
0COOCHHOCTEH MaTeMaTHYEeCKOro OOBEKTa, SBJICHUS,
IpoIiecca, BEISIBICHUIO 3aBHCUMOCTEN MEXly 00BEKTaMH,
SIBIICHHUSIMH, TIPOIIECCAMHU;

CaMOCTOSITENTbHO (OPMYIUPOBATH 00OOLICHUS W BBIBOJbI
o pe3yabTaTaMm MIPOBEAEHHOTO Habro1eHus,
WCCIIC/IOBaHMSI, OICHUBATH JOCTOBEPHOCTHh MOJTYYECHHBIX
PE3yNIbTAaTOB, BHIBOJAOB U 0000IIECHUI;



MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKe
BBIIBUTATh TPEIIOJOKEHUSI O €ro pPa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ nundopmanmeii:

BBISIBIISITh nepUIUTHI uHpopManuy, JAHHBIX,
HEOOXOJMMBIX JUISI OTBETAa Ha BONPOC M JUIS PEIHICHUS
3a7a4u;

BBIOMpaTh HMHGOPMALMIO M3 HWCTOYHHKOB Pa3IMYHBIX
THIIOB, aHaJIN3UPOBATH, CHCTEeMaTH3HPOBAThH u
MHTEPIPETHPOBATh HWH(GOPMAIMIO PA3TUYHBIX BHIOB U
(bopM npesicTaBICHNUS;

CTPYKTYpUpOBaTh HH(MOpMAIHMIO, MPEIACTABIATh €€ B
pa3nnyHbIX (hopMax, WLUTFOCTPUPOBATH TPAPHUECKH;
OLICHUBATh HAIEKHOCTh HH(OPMALIUH IO CAMOCTOSATEIIEHO
cpOpMyITHPOBAHHBIM KPHTEPHUSIM.

2)  Vuusepcanvhvie  KOMMYHUKAMUGHblE  Oelicmeus,
obecneyusaiom  COPMUPOBAHHOCMbL — COYUANbHLIX — HABLIKOS
00YUaAIOWUXCHL.

Oo0menne:

BOCIPUHHUMATh U (opMynupoBaTb  CYXJACHHUS B
COOTBCTCTBUH C YCIOBUAMH W LCISAMU O6HI€HI/I$[; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THUCBMCHHBIX TCKCTAX, JdaBaTb IIOACHCHUA II0 XOAY
pelieHus  3aJayd, KOMMEHTHPOBaThb  MOJYYECHHBIN
pe3ybTar;

B XOJle OOCYXKICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY
oOCyKIaeMol TeMbl, MpPOOJIEMBI, pelaeMoi 3aaayw,
BBICKA3bIBaTh HJACH, HALCJICHHBLIC Ha IIOMCK PCIICHHA,
COTIOCTABJIATh CBOW CYXIEHHUS C CYXIACHHUSIMH JIPYTHX
YY4aCTHUKOB JUayora, OOHapyXuBaThb pa3jInyue U
CXOJCTBO TIO3UIIHIA; B KOPPEKTHOU hopme hopMyIupoBaTh
pa3HOTJIacHsl, CBOM BO3PAKEHHS,

MNpCaACTABJIATH PE3YIbTAaThI peiCHuA 3aJa4u,
AKCIIEPUMEHTA, UCCIIEJIOBAHUS, TTPOEKTA; CAMOCTOSTEIILHO
BBIOMpaTh (opMaT BBICTYIUICHHS C Y4E€TOM 3a1ad
MIPE3CHTAIMH U OCOOCHHOCTEN ayJAUTOPUH.

CoTpyaHunyecTno:



MOHUMATh M MCIOJb30BaTh NMPEUMYIIECTBA KOMAHIHON H
MHIUBHUIyaIbHOW PabOTHI MPH PELICHUU Y4eOHBIX 3a71ad;
MPUHUMATD LI€Ib COBMECTHOM NI TENbHOCTH, IIJIAHUPOBATh
OPraHM3aLUI0 COBMECTHOH palOThI, pacrpenessiTh BHIIbI
pabot, 1oroBapuBatbcs, 00CYKIAAaTh MPOLECC U Pe3yIbTAT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B TPYNIOBEIX (hopMax paboThl (00CyxkaeHus,
OoOMEH MHEHHUH, «MO3TOBBIE INTYPMBI» W HHBIC);
BBITOJIHATH CBOIO YacTh PaOOTHl M KOOPIMHUPOBATH CBOU
OEUCTBHA C JPYTMMH YICHaMH KOMAaH[bl; OICHUBATh
Ka4yecTBO CBOETO BKJIa/1a B OOLIHIA IPOIYKT MO KPUTEPHSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHUCTBHSL.

3) Vuusepcanvuvie pecynamuenvie deiicmeust, 0becneuusaom
Gopmuposanue CMbICIOBbLIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOB
JUYHOCMU.

Camoopranu3anusi:

COCTaBJAThH IUJIaH, AITOPUTM pEIIEHUS 3a/adyd, BHIOUPAThH
CTOCO0 pemIeHus: ¢ Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTHPOBATh BapHAHTHI
pelieHnii ¢ y4éToM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HaBbIKAMU TIO3HABATEIILHOW pPEQIIEKCUU Kak
OCO3HAHUsl COBEpPLIAEMBIX JACHCTBUHM M MBICIUTEIbHBIX
MpPOLIECCOB, MX  PE3yJIbTaTOB; BJIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IpoLecca M pPe3yibTara
pelLIeHNs] MaTeMaTUYECKOM 3a1auu;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH
pelIeHny 3a1a4i, BHOCUTh KOPPEKTUBHI B ACSTEIHHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIBLCTB, IaHHBIX, HaWIEHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yibTaTa LUEIH U YCIOBHSM,
OOBSACHITh MPUYUHBI JOCTHXKCHHS WM HEAOCTHKECHUS
pPE3YIbTATOB JESATEILHOCTH, HAXOAWUTh OIMIMOKY, TaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC



UuTath U CTPOUTH TAOJIULBI U JUATPAMMBL.

OnepupoBaTh MOHATHAMHU: CpeaHEee  apUPMETHUECKOE,
MearaHa, HauOoJbllee, HAUMEHbIIee 3HAUYE€HHE, pa3Max MaccHuBa
YHUCJIOBBIX JIAHHBIX.

OnepupoBaTh NOHATUSAMU: CITy4alHBIH SKCTIEPUMEHT (OIIBIT) U
cilyyailHoe COOBITHE, D3JIEMEHTapHOE COOBITHE (PIIEMEHTAPHBIN
UCXOJ) CIy4YailHOro OMbITa; HAaXOAUTh BEPOSITHOCTH B OMNBITAX C
PaBHOBO3MOXHBIMH ~ CIYYallHBIMU  COOBITHSIMHM, HAaXOIUThb U
CpPaBHHMBATh BEPOSTHOCTU COOBITHMI B M3YyYEHHBIX CIIy4aiHBIX
JKCIEPUMEHTAX.

Haxomute u QopmynupoBaTh COOBITHSA: IEpPECEUCHUE M
O00bETUHEHNE IAaHHBIX COOBITHH, COOBITHE, NPOTHBONOJIOKHOE
JAHHOMY COOBITHIO; TI0JIb30BaThCsl JAMarpaMmaMu Oiiinepa U
(bopMyIIO# CIIOKEHHS BEPOATHOCTEH MPH PEIICHUHN 3a7ad.

OnepupoBarb  NOHATUAMM: YCIIOBHasi ~ BEpOSITHOCTb,
HE3aBHCUMBbIE COOBITHS; HAaXOJIUThb BEPOSITHOCTH C IOMOILBIO
[IpaBUJIa YMHOXEHUS, ¢ IOMOILBIO I€pEBA CIy4alHOIO OIBITA.

[IpumeHsITh KOMOMHATOpPHOE TMPaBWJIO YMHOXKEHUS IpU
pelIeHuu 3a1ay.

OnepupoBaTh  MOHATUSMHU:  HUCIBITAHWE, HE3aBUCHUMBIE
UCIBITaHUSA, CEpUs HCHBITAHUHM, YCHEX W HeyJada; HaxOIUTb
BEPOSATHOCTH COOBITUH B CEpPUM HE3aBUCUMBIX MCIBITAHUHN 10
MEPBOTO yclleXa; HaXOAUTh BEPOSTHOCTH COOBITMH B cepuu
ucneITaHui bepHym.

Onepuposarb HOHSTUSMM: CiTy4aiiHas BEJIMYNHA,
pacrpenesieHne BEpOsTHOCTEN, THarpaMmma pacipe1eeHusl.

11 KJIACC

CpaBHUBaTh BEPOSATHOCTH 3HAYCHUH CITy4allHOW BEJTUYUHBI 110
pacIpeneseHu0 WIK € TOMOIIBIO IUarpaMMm.

OnepupoBarb NOHATHEM  MAaTE€MATHYECKOTO  OXKHJIAHMS;
IIPUBOJIUTH IPUMEPHI, KaK IPUMEHSAETCS MATEMAaTHUECKOE OKUJaHHE
CIIy4allHOM BEJIWYMHBl HAXOJUTh MAaTEMATHYECKOE OXKUIAHUE I10
JAHHOMY pacIpeeIICHHUIO.

Nwmets npencTaBienre o 3aKk0He OOJBIINX YHCET.

Nmets npeacraBiaeHue 0 HOPMaJIbHOM PaCHIpENCIICHUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC

KouanuecTBo yacoB
Jl:;" HaumeHoBaHue pa3iejioB H TeM Kontpon
y  TporpaMmbl Bcero = bHBIC

paboThI

[IpakTuuec
KHe paboThl

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX 1

1 onucareiabHasi CTAaTUCTHKA 4
CrnyyaliHbl€ ONBITHI U CIIydaliHbIE
9 COOBITHSI, ONBITHI C 3 1
PaBHOBO3MOKHBIMHU
3JIEMEHTAPHBIMH UCXOAAMHU
3 Omnepanuu Haja COOBITUSAMM, 3
CJI0KEHHE BEPOSITHOCTEHN
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 cnyqaﬁuHoro ombITa, GopmyIia 6
TIOJTHOM BEPOSITHOCTH U
HE3aBUCHMOCTb COOBITUI
5 OneMeHTbl KOMOMHATOPUKH 4
6 Cepuu mocen0BaTeNbHbIX 3 1

HUCIILITAHUN




Crny4daiiHble BETUYUHBI U

7 6
pacrpeeneHus
8 O6061£I6HI/I€ WA CUCTEMATU3AaLMs 5
3HAHUN
OBLIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME




11 KIIACC

N KosauyectBo 4yacos DJIEKTPOHHbBIE
r[;-) HaumenoBaHue pa3jiesioB U KonTposs Ipaxtitec (undposbie)
TeM MPOrpaMMbl Bcero HBbIE o0pa3oBaTe/ibHbIE
n KHe paboThl
paboThI pecypchl
1 MaTeleaTqueCKoe OKU/1aHue 4
CIIy4aiiHOM BEJIMYUHBI
Jucnepcus u ctaHiapTHOE
2 OTKJIOHEHHE CIy4yailHOU 4 1
BEJIMYUHBI
3 3aKkoH OOJIBIINX YUCET 3 1
4 HernpepsiBHBIE Ciy4aliHbIE 5
BEJIMUYMHBI (pacrpeeneHus)
5 HopmanbHoe pactipenenenus 2 1
6 [ToBTOpEHHE, o6061ueH1/vIe u 19 5
CUCTEMATH3aLMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 34 5 3

[10 ITPOT'PAMME










