oz —

"o drns

W i e

MyHHI

PACCMOTPEHO
ya zacenanui 1IMO
PykoBOAHTEITH

,41f77

4

P 4

[Tpotokon +

o 30,08 [0L3

pnajbHoe OlaReTHOE obmeobpaszoBaTeibHOe Y

pexaenue

«llIkoaa Ne 13 ropoaa lonenxa»
FCOH
NGk 0BT 3

@ 3
r\ngAq
PP 0%,

COI'JIACOBAHO

3aM. AHPEKTOpa

: s '. . :h ey
Ierposa H.B. . NeT 34 . JiBuneuKa»
. :
A popbisena HU. &

I w&F  2023T. W/ﬁ( 2023 r.

PABOYAS MPOTPAMMA
cooO
o maTeMaTHKe
(yraybaeHHbIiH ypOBeHb)

r. Jloneuk
2023



Auredpa ¥ HaYaJIa MATEMATHYECKOI0 AHAJIHU3A

st ooyyaromuxcst 10 — 11 kmaccoB



INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «Ausredpa W Havalla MaTeMaTHYECKOTO aHAlIM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpelHero oOmero o0pa3oBaHUs, MOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTAIbHYIO 0a3y [Uisi HM3y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpPCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE M aOCTPAKTHOE MBIILICHHE
o0ydJarmuxcsi Ha YpPOBHE, HEOOXOJMMOM MJii OCBOCHHUS HH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpyrUX JUCHMIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaromiuecss OBJQJIEBAIOT  yYHHUBEPCAJIbHBIM  SI3bIKOM COBPEMEHHOH HayKu, KOTopas
(dbopMyaHpyeT CBOM TOCTHKEHHUS B MaTeMaTHUECKOH (hopme.

VY4eOHblit Kypc anreOpsl W Hadall MAaTeMaTHUYECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY IS
YCHEUIHOTO OBJIAJICHUS] 3aKOHaMU (PHU3UKU, XUMHH, OWOJIOTHH, TOHHUMAaHHUS OCHOBHBIX
TEHACHIMIA pPa3BUTHS AKOHOMUKHM M OOIIECTBEHHOW >XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh HX IS
JTAIBHEWINET0 o00pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO jke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT yMEHHE HAaXOJIUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C TOMOIIBI0O UHIYKIMK U pacCy AaTh NeAYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBIIILJIEHUE.

B xome m3ydenus y4yeOHOro Kypca «Anrebpa W Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydaronuecss MOJy4YaloT HOBBIM ONBIT pELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEbHOTO
MOCTPOEHUS MaTeMAaTHYECKUX MOJIEJICH pEaIbHBIX CHUTYallMi, HHTEPIPETAIUU TOJTYYECHHBIX
pElIeH, 3HAaKOMATCS C NMPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBLAAIOLIMMHUCA MATEMATHYECKUMU OTKPBITUSIMU U UX aBTOpPaMH.

VYueOHbIl Kypc 00J1ajlaeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUUN (OPMHUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk Uu yepe3 crneuupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIBHOM  KOHLEHTpPAallMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKypaTHOCTU U
OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJibTar.

B ocHoBe Meronuku oOydeHus anreOpe W HayalaM MaTeMaTHYECKOIrO aHajau3a JIeXKHT
JeATeTLHOCTHBIA MTPUHITUATT 00YUEHUSI.

B ctpykType yuebHOro Kypca «Anredpa v Hauanza MaTeMaTHYeCKOTO aHallM3a» BhIICTICHBI
CJENYIOIINE COJEpPKATEIbHO-METOAUYECKUE JHUHUM: «Yucia W BbUMCIEHUS», «DyHKIUU U
rpadukn», «YpaBHEHUS U HEpaBEeHCTBa», «Havama maTemaTnyeckoro ananmsay, « MHOXECTBA U
Joruka». Bce OCHOBHBIE cO/Ep)KATEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOyuyeHHsI Ha YpOBHE CPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA JIPYT
JIpyra W TOCTETIEHHO HACHINIASCh HOBBHIMH TeMaMU U pasznenamu. JlaHHBIA y4eOHBIH Kypc
ABIIIETCS. MHTETPaTHBHBIM, IIOCKOJbKY OOBEAMHSET B cebe coJep’KaHuE HECKOJIbKHX
MaTeMaTUYeCKUX JUCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETpPHs, MaTeMaTHUYeCKUH aHaIus3,
TEOpUsT MHOXKECTB, MareMaTH4deckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MATEeMAaTHUYECKUM alllaparoM, y HUX TOCIEeI0BATEIIEHO
dbopMupyeTcss U COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTeMAaTHYECKYI0 MOJENb peallbHOM
CUTyallld, MPUMEHATh 3HAHUS, MOJTY4YEHHbIE MPU U3YYEHHUU Y4eOHOro Kypca, A pelieHUs
CaMOCTOSITENILHO C(HOPMYTHPOBAHHOW MaTeMaTHYECKOW 3aqadd, a 3aTeM HHTEPIpPETUPOBATH
CBOM OTBET.



CogepxxarenpHO-MeTOIMUYECKass  JUHUSA  «Yuena W BBIYMCIICHMS)» — 3aBepLIAcT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JEHCTBUTEINBHBIX YHUCEN, KOTOpOEe OBLIIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpeanero obimiero o0pa3oBaHus 0co0oe
BHHUMaHue yjaensercss GOpMUPOBAHUIO HABBIKOB PAIlMOHAJBLHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl UCIONIb30BaHUE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBHIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATH YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHUECKUMU
KOHCTAHTaMH. 3HAKOMblE OOyYarolUUMCs MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX uncel. B kaxaoM 3 3Tux
MHO>KECTB PaCCMAaTPUBAIOTCSA CBOWCTBEHHBIE eMy clieln(UYECKUe 3a/1auu U Olepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXECTBE IIeNIbIX YHCEN, OcCoOble CBOMCTBA
PAIMOHATILHBIX M WPPAIMOHAILHBIX YHCEN, apu(pMETHYECKUEe OIepaliy, a TaKKe M3BICUYCHUC
KOpHSL  HAaTypaJlbHOM  CTENIEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHIO Kpyra UCIHOJIb3yeMbIX 4YHUCEl W 3HAaKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHMSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUPYETCs peACTaBlICHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIOJNIB3YIOTCS 00001IIeHIEe U KOHKPETH3aIHS.

Jlunns «YpaBHEHHs] U HEPABEHCTBA» PEaU3yeTCsl Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
ypOBHE cpemHero ooOmiero o0pa3oBaHUs, TOCKOJIBKY B KaXaoM pasaene lIporpammbl
IIPEyCMOTPEHO PEIlIEHNE COOTBETCTBYIOIIMX 3ajad. B pe3ynbpTaTe oOyuaroniyecst oBjaJeBatOT
pa3IMYHBIMM ~ METOJAAMH  PEIIEHUS PpAlUOHAIbHBIX, HPPALMOHAJIBHBIX, I10KA3aTEJIbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPABHEHMI, HEPABEHCTB M CHCTEM, a TaKXkKe 3a/ad,
coaepxamnux mapamerpsl. [lomyueHHbIE YMEHHs MIMPOKO HMCIOJIb3YIOTCS TPH HMCCIEIOBAHUU
(GYHKIMIA C TOMOIIBIO TTPOU3BOAHOMN, MPU PEIICHUH MPUKIIATHBIX 3a7a4 U 3a7a4 Ha HaXOXKIEeHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKuuu. [laHHas comepikarenabHasi TUHUS BKIIOYAET B
cebst Takke (GOpMUPOBAHHWE YMEHUU BBIMONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKKE BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anareOpandeckoro marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE AaITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIYKTUBHBIX PacCyKIeHHUH, paboThl C CHMBOJIHHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QGheKTUBHBIE HHCTPYMEHTHI JIJIs1 PEIICHUS MPAKTHIECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-MeToanueckass nuHUS «DOyHKIMU U TpaduKu» TECHO TepervieTaeTcs ¢
JPYTUMU  JUHUAMH  Y4eOHOrO  Kypca, TIOCKOJBKY B  KakKOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEILbHOCTh ~ M3Y4YEHUsT  Marepuana. V3ydeHue  CTENeHHOW, ITOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpauKOB, HCIOIH30BAHHE
GyHKIUN UIs pelieHusl 3a7ad W3 IPYTHX Y4eOHBIX MPEAMETOB U PEANTbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHneM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME YyJIeseTcs (OPMUPOBAHUIO YMEHHS BBIpaXarh GopMyIaMu
3aBUCHUMOCTH MEXJY Pa3IMYHBIMUA BETUYMHAMH, UCCIIEOBATh MONTYYCHHbIE (YHKIIUH, CTPOUTH
ux rpadpuku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEIMYMHAMH B pazNu4HON (opme:
aQHAJTMTUYECKON, TrpadudecKoii M cloBecHOHW. Ero wu3ydeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenbHast 1uHusa «Hagana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacuIMpuTh KPyr Kak MaTeMaTHYeCKHX, TaK M MPUKJIAIHBIX 337134, JOCTYIHBIX 00ydYaromuMmcs,
TaK KaK y HHUX IMOSBISETCS BOZMOKHOCTh CTPOUTH IPpaUKH CIOKHBIX (DYHKIIUH, OPEACIIATh X
HauOOJIbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpeHHs ImporeccoB. JlaHHas coiepxaTeinbHas JIMHHAA OTKPHIBACT HOBBIC
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYEeCKMX MOJEIEH peajbHbIX CHUTyaluid, I03BOJIET
HaXOAWTh HaWIydlllee pPEUIeHHE B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-IKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHalu3a CIHOCOOCTBYET pa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTUYECKOTO U KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHUKE U UcKyccTBe. OOyuaronuecs
Y3HAIOT O BBIJAIOLIUXCS pe3yiIbTaTax, MMOJIyYEHHBIX B XOJI€ pa3BUTHs MaTEMATUKHU KaK HAayKu, U
00 UX aBTOpAXx.

CopgepxatenpHo-MeTOAMYECKass JHHUS «MHOXecTBa U JIOTHKAa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKU. TeopeTUKO-MHOKECTBEHHbBIE
IIPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH U IpejuiararoT Haubosee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXKHOCTh OOydarolleMycs I[OHUMaThb TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHMKW U HCIIOJNb30BaTh €ro JJIs BbIpAKEHUS CBOUX MbIciel. Jpyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTrOCTh
000OCHOBaHMI ¥ CJIEIOBaHHE OMNpEeACNEHHBIM TpPaBUIaM [OCTPOCHMS JOKa3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTeMaTH4YE€CKOW JIOTMKU CIHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILUIEHHUS] 00YyYaroUIMXcsl, MO3BOJISIET UM CTPOUTH CBOU PAaCCYXkJIEHUS HA OCHOBE JIOTMUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» MPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOro  MOJEIUPOBAaHHSA, KOTOpPblE€  TMPU3BaHbl  CIOCOOCTBOBATH
(OpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENEH pealbHbIX CUTYallUud, HCCIIEOBAHUS 3TUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaluu3a, HHTEpHpeTaruu
MOJyYEeHHBIX pe3yNbTaToB. Takue 3aJaHus BIUIETEHBI B KaXAbIH W3 pa3lielioB MPOTPAMMBI,
MOCKOJIbKY BECh MaTepuaj y4eOHOro Kypca IIUPOKO MCHOJB3YeTCs AJIS PEeLIEeHUs MPUKIATHBIX
3amau. [lpu pemeHuu peanbHBIX MPaKTHUYECKUX 3a7ad  oOydaromuecs pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpobdiiemy. JledarenbHOCTh MO (OPMHPOBAHUIO
HABBIKOB PEIlIEHUs MPUKIAJAHBIX 33]]a4 OPraHU3yeTCsl B MPOLIECCE U3YUYEHHS BCEX TEM y4eOHOTro
Kypca «Anredpa 1 Hayajla MaTeMaTHYECKOI0 aHalIn3ay.

Ha uzydenne yae6HOTO Kypca « Anredpa u Hayajia MaTeMaTUYECKOTO aHalIu3a» OTBOJUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uwaca B Henenmwo), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaTHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalyoOHaNbHble uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMCIaMH. MOAyib INEHMCTBUTEIBHOIO YHMCIA U €r0 CBOWCTBA.
[TpuOn>k€HHbIE BBIYUCIICHUS, I[IpaBWJIa OKPYIJIEHMs, IPUKHUJIKA U OLEHKa pe3yJibTaTra
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasatenem. bunom Herotona. VMcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEILICHUS IPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €r0 CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHycC, KOCUHYC, TaHI'€HC, KOTAaHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHMCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjleHa Ha MHOTOWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKAINX CTENEHU U KOPHH.

UppanuonaneHble  ypaBHEeHUS. (OCHOBHBIE METOAbl PEUIEHHMS]  HPPaLUOHAIBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX JorapudMel.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pELIEHUS JIOTapu(pMUUIECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUroHOMeTpuueckne (opmyinsl. [IpeoOpa3zoBaHne TPUTOHOMETPUUYECKHX
BBIPAKEHMI. Pelllenre TpuroHoMeTpu4ecKuX YpaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTtpuipl 2X2, €ro Te€OMETPUUYECKHH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS sl PELLIEHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHM. McciiemoBanne nmocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHIL U ONIPEACIUTEIIEH.

IlocTpoeHrne MareMaTHYEeCKUX MOJENEH peaabHOM CUTyallMM C IIOMOILIbI0 YPaBHEHUN U
HepaBeHCTB. IIprMeHeHHne ypaBHEHHI M HEPABEHCTB K PEILIEHUI0 MaTEMaTHMYECKHUX 3a7ad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKW U PEAIbHON KU3HH.

DOyHKIUM 4 rpadpuKu

OyHKuuMs, crnocodbl 3amaHus (QyHkuuu. B3aummuo oOpatblie (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pyHkumuu. DneMeHTapHbIe Ipeodpa3zoBaHus TpaPuKoB (PyHKIHUIA.



OO6nacth onpeaeneHnss 1 MHOXKECTBO 3HaueHni GyHkuu. Hynu dynkumun. [TpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHble QyHKuMU. llepuogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcUMyMbl 1 MUHHUMYMBbI (pyHKImH. Hanbomnbinee 1 HauMeHbIee
3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS (PYHKIMH. DIIEMEHTapHOE UCCIIEIOBaHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKIMS ¢ HATypalbHBIM M IENBIM TOKa3zarenem. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs n-oil creneHd Kak (pyHKUIHUHM OOpaTHOW CTENEHU C HaTypalbHBbIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKIUH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKUIUH U peIICHUs yPaBHEHHA.

TpuronomeTrpuyeckass OKpPYKHOCTb, OMNpPEIEICHUE TPUTOHOMETPUYECKUX  (pyHKIUH
YHMCJIIOBOI'O apIyMEHTA.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PETbHBIX MpoIeccax U sSBICHUX. [ paguku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTH4eckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHIYKUAA. MOHOTOHHBIE M OrpaHUYECHHBIE IIOCIIEIOBATEIBHOCTH. VICTOpUS BO3HHKHOBEHUS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

ApudmeTrndeckas W reoMeTpuueckas mporpeccud.  beckoHeyHo — yObIBaroImas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO YOBIBAIOILIEH IeOMETPHUECKOW MpPOrpecCu.
JIMHENHBII M AKCHOHEHUHUAIbHBIM pocT. Yumcino e. Dopmysia CIOXKHBIX IPOLEHTOB.
Hcrnionbs30BaHKe MPOTPECCUU ISl PELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMH W uX cBoiicTBa. Toukw pas3pbiBa. ACUMOTOTH TpadUKOB
¢bynkuii. CBoiicTBa (GYHKIUN HENPEepBIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB IS PELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HEeNPEePhIBHBIX (QYHKIUH JIJIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoHbie GyHKIHH. OnpeneneHne, TeOMeTpUIECKU 1 HU3HIEeCKUi
CMBICT POU3BOAHON. YpaBHEHUE KAacaTeNbHOUN K rpa@uKy QyHKIIHH.

[TpousBoHbIe 3neMeHTapHbIX QyHKUMH. [Ipon3BoaHAas CyMMBbI, TPOU3BEICHHS], YACTHOTO
Y KOMITO3HMIINH (PYHKITUH.

MHo:KkecTBa M JIOTHKA

MHOXeCTBO, omnepaluy HajJ MHOXECTBAaMU M UX CBOMcCTBa. /[narpammel Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO ammapara I ONHUCAHMs PEaIbHBIX IMPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yucaa ¥ BLIYUCIECHUS

Harypanbabie u 1mensle uncna. [IpumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB O MOAYJII0, ayiropuT™Ma EBKIIMIA 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommekcHpie umcna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO Yucia. ApupMETHUECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCE HAa KOOpAUHATHOM mockocTu. @opmyna Myaspa. Kopau n-oii crenenu u3



KOMIUIEKCHOro uucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl Ul pelleHus (U3HYECKUX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHusI 1 HepaBeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p KOpHEW TPUIOHOMETPUYECKUX YPABHEHHM C IOMOILIBIO TPUIOHOMETPUYECKON
OKPY’KHOCTH. PenieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS [T0KA3aTEeIbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEM  pallMOHaJbHbIX,
UPPaLMOHATIBHBIX, [I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

YpaBHEHMS1, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAyKM W PEATbHON JKW3HM, WHTEPIPETALHUs IOyUYeHHBIX
pe3yJIbTaToB.

DOyHKIUH U rpauKu

I'padux xomnozuuuu QyHkuuit. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEpaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U Tpa(uKH.

I'paguueckue MeToabl pELICHHs YypaBHEHHMM M HepaBeHCTB. ['paduueckue MeTOAbl
peleHus 3a4a4 ¢ mapaMeTpaMH.

Ucnonbp3zoBanue rpadukoB (QPyHKIUN 7 HCCIEIOBAHUSA TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U PEeaIbHON KU3HU.

Havana maTeMaTH4ecKOro aHaJmu3a

[TpruMeHeHMe MPOU3BOAHOM K UCCIEN0BAaHUIO (PYHKIIMHA HAa MOHOTOHHOCTh M SKCTPEMYMBI.
Haxoxnaenne HauboIbI1er0 1 HAUMEHbBILIEr0 3HAYEHU I HEeNpepbIBHOW (DyHKIIMK Ha OTPE3KE.

IIppuMeHeHrne NpPOW3BOJHOM [UISl HAxXOKJEHHs HAWIy4lIero pPEIICHHWs B INPUKIAIHBIX
3ajadax, A OINpEeNeNIeHUs] CKOPOCTH W YCKOpPEHHs Ipolecca, 3aJaHHOro (opMyJsiol wuiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBoOOpa3HbIX. [lepBooOpaszHbie AeMEHTapHBIX
byuxuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpajia. BelducieHre onpenenéHHoro nHTerpaina
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHre uWHTerpajga s HAXO0XACHUS IUIOMAAEeH IUIOCKUX ¢GUryp u o0bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOIEIMPOBaHNE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIA3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTEMaTHYECKHX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C X QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKONM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JOCTHKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHUN HAyKu W JESTENbHOCTbIO YYEHOIO, OCO3HAHHWE JMYHOTO BKJIaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peUIeHWH, pacCcyXIEeHUH, BOCIPUUMYHBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (30pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PETyNsApHas (pu3nuecKkas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYyAy, OCO3HAHUE IICHHOCTH TPYIO0II00US, HHTEpEC K pa3NIudyHbIM chepam
pohecCHOHANBEHOM JEeSITeNbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO U
camM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSIHME MPUPOJHONM M COLMAIBHON Cpelbl, OCO3HAHUE
I00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIeH Cpeflbl, TNIAaHUPOBAHUE
MOCTYIKOB M OIIEHKH UX BO3MOKHBIX MOCIEACTBHUM JJIsI OKPYKAIOLIEH CPEIbL;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak cQepsl
YeJIOBEYECKON NEATEIbHOCTH, 3TANOB €€ pa3BUTHS M 3HAUUMOCTH JJISl Pa3BUTHUS LUBUIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KYJIbTYpPOU KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHblIe AeliCTBUS

Ba3oBble joruyeckue geiicTBus:

BBISBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyJIUpOBaTH ONpEAEICHUsS MOHATHH,
yCTaHABJIMBATh CYUICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHHUA JUIS OOOOLICHHUS H
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBATh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeuns B (hakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU Ui BBIABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPHUBOAUTH INPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3afgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HaubOoNee MOAXOAAIIMH C YYETOM CaMOCTOSITENIBHO —BBIIETICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (PUKCHpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEN MeX Iy 00bEKTaMu, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAKKE BBIIBUIaTh MPEATIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBIIATh JE€(PUINUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU JAJIS
pEILIEHNUs 3a1a4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMAaTH3UpPOBaTb M HHTEPIPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BUAOB U  (opm
IIPEJICTaBICHHUS],

CTpYKTypupoBaTh  WHGOpMAUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe eiicCTBUS

Oo0wmenne:

BOCIIpMHUMATb H ¢)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTHUPOBATh TIOJYy4YEHHBIN
pe3ynbTar;

B X071 OOCYX/IEHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTUX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3jvyuude U CXOJACTBO
MO3HIINH, B KOPPEKTHOU popme HopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad Tpe3eHTalud |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIEe YHMBepcaabHbIe YUeOHbIE AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU MMO3HABATEIbHON peduieKCHN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yNIbTaTa PelIeHUs MaTeMaTHUECKOW 3a/1auu;

NPEIBUICTh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH TPH PEIICHWH 3314, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEeTH © YCIOBHSIM, OOBSICHITH TPHYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJbTaTOB NEATEIBHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATeJbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOH pabOTHI Tpu
pelieHnr y4deOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JeATeIbHOCTH, IUIaHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MPOLIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMNOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD» U HHBIE), BBIIOJHATH CBOI YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4WIEHAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOWIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kiacce oOydwaromuiics IMONYYUT CICIYIONIUE MPEIMETHBIE
pe3yJbTaThl MO OTJENbHBIM TeMaM paboyeil mporpaMmsel y4eOHOro Kypca «Anredpa u Haudana
MaTEMaTHUYECKOI0 aHaAJIN3a»:

Yuciia 1 BBIYMCIICHUS:

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEYHas! MEepUOJUecKast
JpoOb, MPOLEHTHI, UPPALHOHAIBHOE YHCIO, MHOKECTBA PAIMOHAIBHBIX U JACHCTBUTEIbHBIX
4yHCell, MOLYJIb IEUCTBUTEIBHOTO YUCIIA;

IPUMEHSTH IpOOH U MPOLIEHTHI AJIsl PEILICHUS IPUKIIAIHBIX 3a]a4 U3 Pa3JInYHbIX OTpaciei
3HAHUH U PEATIbHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, NMpaBWa OKPYIJICHMS, NMPUKUAKY U OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOIXOAAIIYI0 (OpMY 3alHMCH JACHCTBUTEIBHBIX YHCEN NIl PEIICHHWS MPAKTUYECKHX 3a1ad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYPaJIbHOM CTENEHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOZHO ONEpPUPOBATH IOHATHUSAMU: JorapudM 4YHucia, AECITUYHBIE U HATypajbHbIE
J0rapuQMmsl;

CBOOOJTHO ONEpHPOBATh MOHATUSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHrTa;

ONIepUPOBATh MOHATUIMHU: APKCUHYC, ApPKKOCUHYC M apKTaHI'€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUsS M HEPpABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  HOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

IPUMEHSTh pa3IUYHbIE METOAbl DPELIEHUS pPALMOHAIBHBIX U JPOOHO-PAlMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ MHTEPBAJIOB [UIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: MHOTOYIEH OT OJHOW MEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera nns peuenus 3aaay;

CBOOOJTHO ~ONEpUpPOBaTh TMOHATHSMU: CUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpHIa,
ONpEeAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHUH CMBICH, HCIOJIb30BaTh CBONCTBA
onpeAenuTenst 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPEIeIUTENN A PeleHus
CUCTEMBbI JIMHEWHBIX YPaBHEHUH, MOJEIUPOBATH PEajbHbIE CUTYallUd C MOMOUIBIO CUCTEMBI
JUHENHBIX YpaBHEHMH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEINM C IOMOUIbI0 MAaTpUll U
OIpeACIUTENENH, UHTEPIIPETUPOBATD MTOJIyYEHHBIN pE3yIIbTaT;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BBIIOJIHATh ~ [IPEOOpPa30BAaHUSI  YMCIOBBIX  BBIPDAKCHWM, COAEp)KAIIMX CTENEHH C
paloHaIbHBIM IIOKA3aTENEM;

UCTOJb30BaTh  CBOWMCTBA  JIOTapu(MOB Ui  MpeoOpazoBaHHs  JIOrapu(PMUUYECKHX
BBIPAXKEHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPALMOHANbHbBIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PELICHUS C IMOMOIIbIO PaBHOCWIBHBIX MEPEX00B
WJIM OCYLIECTBIISAS IPOBEPKY KOPHEN;



OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (OPMYIIbI ISl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJENIUPOBaTh pEeaJIbHblE CUTyalluM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3a/add, HCCIIEN0BaThb IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3aJaHus (YHKLUHU, B3aUMHO
oOparHble (QyHKUIMH, KOMIO3UIUSA (QYyHKIMHA, rpaduk (YHKIHH, BBIIOJIHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHUs] M MHOXKECTBO 3HAYECHUMH
GbyHKUIMY, HYJIM QYHKLUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHbIE U HEYETHbIE (PYHKUMU, NEPUOAUYECKUE
(GYHKINMM, TPOMEKYTKH MOHOTOHHOCTH (YHKIMH, MAaKCHMyMbl W MHHUMYMBI (yHKIIWH,
HauOoJIbIlIee M HaUMEHblIIee 3HaueHne (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (YHKIHMS C HATypalbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTypajJbHBIM M LENBIM TOKa3areieM, rpaduk
KOPHS N-O CTETIeH! KaK (YHKIUU OOpAaTHOH CTENICHH C HaTypaIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4Has U JApPOOHO-IMHEHHas (yHKIMH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOZHO ONEpUPOBATh MOHATUSMU: MOKa3aTelbHas U Jorapupmuyeckas QyHKIUHU, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPA(UKH JIJIsl pEIIeHUs YPAaBHEHUI;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKIMN YHUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpa@uku (pyHKIMHA A7 HMCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN MpuU
pelIeHnH 3a/ad U3 APYTUX y4eOHBIX NMPEAMETOB U PEabHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEIMYMHAMY;

Havana maTeMaTH4eCKOIo aHaJIM3a:

CBOOOJHO OINEpPUpPOBATh MOHATUSAMU: apudmeTnyeckas M reoMeTpuueckasl Mporpeccus,
OeckoHEeUHO yObIBarollasi reoMeTpruecKas porpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(dopMyI1a CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUU JUISl PELIEHMSI pEAJIbHBIX 33]a4 IPUKJIaJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh MOHATHSAMHU:  IIOCJIENOBATEIbHOCTh, CIIOCOOBI  3a/laHus
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIECHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpEepbIBHBIE (DYHKIUH, TOYKU pa3pbiBa rpaduka
GYHKIIUHM, aCUMIITOTHI rpaduka GyHKIUY;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIMs, HEMpepbiBHas Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH /17151 peIIeHUs 3a/]1a4;

CBOOOJTHO ONEpUpPOBATh MOHATUAMHU: TIEpBas W BTOpas NPOHU3BOJHBIC (YHKIIMH,
KacaresibHas K TpaduKy QyHKIINH;

BBIUNCIIATh IPOU3BOIHBIE CYMMBI, INPOM3BEICHHUS, YaCTHOTO M KOMIIO3MLUU JBYX
(byHKUMH, 3HaTh TPOU3BOHBIC 3JIEMEHTAPHBIX (PYHKLINH;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM ISl pelIeHHs 3a/1au.



MHoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;

MCII0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar JUisl ONMCAaHUs peajbHBIX MPOLECCOB
U SIBJICHUM, IPU PEIICHUU 3a/1a4 U3 JPYTUX YYEOHBIX MTPEIMETOB;

CBOOOZHO OMNEpUpPOBATh MOHITHUSIMU: OIpEAeNieHuEe, TeopeMma, ypaBHEHHE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIIBHBIE ypaBHEHHUS U
HEPaBEHCTBA.

K xonmy oOydenuss B 11 kijacce oOydaromuiics MOJYYUT CICAYIONIUE MPEIMETHBIE
pe3yNbTaThl M0 OTAENIbHBIM TeMaM palouel mporpamMmbl y4eOHOro Kypca «AnreOpa W Hayana
MaTEMaTHUYECKOI0 aHaJIN3a»:

Ymncsia 1 BBIYUCIEHUSA:

CBOOOZHO OMEpPUPOBATH TMOHSATUSMHU: HATypajJbHOE U IEJ0oe YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YHCEeN, UCIIOIb30BaTh MPU3HAKU AenuMocTy nenbix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEN IJIsl PEIICHHS 3a1a4, IPUMEHITh airoput™ EBkinaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTaTKa 0 MOJYJIIO, 3aIIUChIBATH HATypaJibHbIE YKCIIa
B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOZHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
yycell, IPEICTaBIsATh KOMIUIEKCHBIE YHCIIa B aIreOpandyeckoil U TPUTOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHIECKHIE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMpPPAlMOHANBHBIE,  [OKa3aTelbHbIE U
JorapumMuUecKre HEPaBeHCTBA, HAXOAUTh UX PELICHHS C TIOMOIIBI0 PAaBHOCUIIBHBIX IEPEXO0B;

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPABHEHHUS;

CBOOOZHO OMEpPHpPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSTH
Heo0XouMbIe (POPMYIIBI ITIS1 PEUICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKIX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYITHOCTb YPAaBHEHUIN U HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHUS] CUCTEMbI U COBOKYITHOCTEH
palfoHaIbHBIX, HpPPAIMOHATBHBIX, TOKA3aTENbHBIX M JIOTapU(MUYECKUX YpaBHEHUU U
HEPaBEHCTB;

pemarh paluoHalbHbIE, HPpPALMOHAIbHbBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZep Kalllie MOy U TapaMeTphl;

MPUMEHSTh TpadudecKre METOIBI ISl PEeIICHUs] YPAaBHEHHU 1 HEPAaBEHCTB, a TakKe 3a/1a4
C IapaMmeTpamu;

MOJIEJIMPOBaTh peajlbHblE€ CHUTyallud Ha f3bIKE aiureOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI IO YCJIOBHIO 3a/layM, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOyYEHHBIH Pe3yIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH Tpa@UKU KOMMO3UIMUA (PYHKUIUN C IMOMOIIBIO 3JIEMEHTAPHOIO MCCIEAOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIHIA;

CTPOUTh TeOMEeTpHYecKre oOpa3bl ypaBHEHWH M HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

NPUMEHSTh QYHKLIUHU AJI1 MOJIETHPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOILIECCOB.

Hauvana maTemMaTH4yeckoro aHajamsa:

UCIIONIb30BaTh IPOU3BOJIHYIO JUIsl HCCIEeNOBaHHWS (YHKIMM HA MOHOTOHHOCTh U
9KCTPEMYMBI;



HAXOJUTh HaNOOJIbIIIee U HAMMEHbBIIIee 3HaUCHUS (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOIHYIO JIJISi HAXOXKICHHS HAWITYYIIErO PEHICHHS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3aadax, IS ONPENCTICHHS CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (OPMYIION HITH rpaduKom;

CBOOOJTHO OTIEpPUPOBATh MOHATUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NEepPBOOOPA3HBIE 3JEMEHTAPHBIX (YHKIUH ¥ BBIYHCIATH WHTErpasn mo ¢opmyne HproToHa-
JleriOnuma;

HAXOJIUTh ILIOUIAIU INIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO0 HHTETpaIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
muddepeHIMATbHBIX YPaBHEHHUI,

pemath MpUKIaIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenpie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
MHOXecTBO 1€HICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUI
5 Oynkuun u rpapuku. CreneHHas GyHKIUS ¢ 12 1
LIeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENICHH. 15 1
WppanmoHansHbie ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 1
YpaBHEHHUSI
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUsS
5 Tpuronomerpuveckne BRIpaKEHUS U 29 1
ypaBHEHHSI
ITocnenoBareabHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIMA. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HatypanbHble u ensle uncia 10 1
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MOKa3aTeJIbHBIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




I'eomerpus

st ooyyaromuxcst 10 — 11 knaccon



INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
00pa3oBaHus, TaKk Kak 00ecreuuBaeT BO3MOKHOCTh M3YyUEHUS JUCLUILUINH €CTECTBEHHO-HAyUYHOU
HaMpaBIEHHOCTH M INPEIMETOB I'yMaHUTAapHOro Iukina. Ilockonbky joruyeckoe MbILLUICHHE,
dopmupyemMoe TmpH H3y4eHHH OOYYAIOIIMMHUCS TOHSTHMHBIX OCHOB TI'E€OMETPUH, TIpHU
JI0KAa3aTeNIbCTBE TEOPEM M IOCTPOCHMM LENOYKH JIOTMYECKUX YTBEP)KIEHUN IpU peIIeHUU
reOMETPUYECKUX 3a/lay, YMEHHE BBIIBUIaTh U ONPOBEPIaTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIMOJIBb3YIOTCS TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAY4YHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1a4.

Ilenb ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpus» Ha yriiyOJE€HHOM ypOBHE —
pa3sBUTHE WHIUBHYAJIbHBIX CIIOCOOHOCTEH OOYydaroOIMXCsl NpPU H3YyYEHUH TEeOMETPUH, Kak
cocTaBiIsAOLIeH mpeameTHO obnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecrieueHue
BO3MOXXHOCTH IPUOOPETEHUSI U HUCHOJIb30BaHUS Oojiee INIyOOKMX I€OMETPUYECKMX 3HAHUM U
NeHCTBUH, CHeNM(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(heCcCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[TpropuTeTHBIMU 33/1a4aMy Kypca T€OMETPUU Ha YIriyOIEHHOM YPOBHE, PACIIUPSIIOIIUMU
Y YCUJIMBAIOUIMMU Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCSL:

paclIMpeHue NPEACTaBICHUS O TIEOMETPUM KaK YacTU MHUPOBOH KYJIBTYpHl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPY’KAIOIIUM MHUPOM;

¢dbopMHupoBaHHE NPEJCTABICHHUS O INPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTUYeCKUX MOJENSAX, [O3BOJISIIOIIMX ONMCHIBaTh W H3y4yaTh pasHble  SBJICHUS
OKpYXaroIlero Mupa, 3HaHuE MOHATHITHOrO amnmapata 1o pasaeny «CrepeoMeTpusd» y4eOHOTo
Kypca FeOMETpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMU CBOWCTBaMH, 3HaAHHE TeopeM, (POpPMyJ U yYMEHHE HX NPUMEHATh, YMEHUs
JIOKa3bIBaTh TEOPEMbI M HaXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3a/ay;

dbopMUpOBaHHE yMEHMs paclo3HaBaTh Ha YEPTEkKax, MOAENAX M B PEAJbHOM MHpE
MHOTOTPaHHMKH U Te€Ja BPAllEHUs], KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

¢dopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOT O IIOCTPOEHHUS
MaTeMaTHUYeCKUX TeOopHuil, GopMHUpOBaHHME MOHMMAHHUS POJU AKCUOMATUKH TPU TMPOBEIECHUU
pacCyXIeHUI;

dopMHupoBaHHE YMEHHs BIaJETh METOJAMH JIOKa3aTEeIbCTB MU AJTOPUTMOB pEIICHHUS,
YMEHMSI MX TPUMEHATh, IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE PEIICHHUS
CTEpEOMETPUYECKUX 33Jady U 3aJad C T[PaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
NpEJCTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCMOMAaTUKH B ITPOBEJEHUM I€YKTUBHBIX PACCYKICHU;

pa3sBUTHE M COBEPIIEHCTBOBAHHUE WHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
o0Oydaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHUM, KPUTHYHOCTH
MBIIUIEHUS], UHTEPEca K U3YUEHHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUHU: YMEHUS
pacrio3HaBaTh MPOSBICHUS TEOMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CUTYalUSX U MPU U3YYEHUM JIPYIMX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEHW, MOJEIUPOBAHUS PEATbHBIX CHUTYyAIlud, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJIEJIEN, NHTEPIPETALIMM [TOJIyUEHHBIX PE3YJIbTAaTOB.



OCHOBHBIMH COJIEP)KAaTEeIIbHBIMU JIMHUAMH y4eOHoro Kypca «['eomerpusi» B 10-11
Kiaccax sBisrorcs: «lIpsiMble M IUIOCKOCTM B IIpocTpaHCTBE», «MHororpanHuku», «Tena
BpanieHus», « BEeKTOpbl U KOOpAMHATHI B IPOCTPAHCTBEY, «/IBUKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBanHoe Bo ®PI'OC COO tpeboBaHHE «YyMETh OIEPUPOBATH IMOHATHIMUY,
pelieBaHTHBIMU T€OMETpUU Ha yriayO0néHHOM ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJCPXATEIbHBIM JIMHHUSIM Yyd4eOHOro Kypca, a (QOpMHUpOBaHUE JIOTHYECKUX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJCpXKATeNbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIEE MPEIAMETHBIM  pe3ylibTaTaM  OCBOCHHS
®enepasibHON paboueil MporpaMMebl, pacrpeneiaéHHbIM M0 TofgaM 00y4YeHus, CTPYKTypHUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUATBHBIM BOIpOcaM OOydJaromuecs
oOpallaiiuch HEOJHOKPAaTHO. OTO IO3BOJISIET OPraHU30BaTh OBJIAJIEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCTIEIOBATEIbHO M TOCTYMAaTeIbHO, C COOJIIOJIEHHEM MpPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHCTEMY T'€OMETPHUYECKHUX
NPECTaBICHUN OOYYaIONIMXCs, paciupsist U yriyOmsist e€, oOpa3ys MpoyHble MHOKECTBEHHBIE
CBSI3H.

[Tepexo K M3y4EHHIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3marh ycnoBus i nuddepeHnmanuu  00ydeHHs, MOCTPOSHUS HHAWBHYaTbHBIX
0o0pa3oBaTeNbHBIX  IPOTPaMM, O0ECHeunTh yIIIyONEHHOE W3yYeHHE TEOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

MOJTOTOBUTH OOYYAIOIIMXCS K MPOJIOJDKEHUIO M3yYeHUs MaTeMaTUKU C Y4ETOM BBIOOpa
Oyaymelt mpodeccun, obecreynBas MPEeMCTBEHHOCTh MEXAY OOMIMM U MPOoeCcCHOHATBHBIM
o0pa3zoBaHHEM.

Ha usyuenue ydebHoro kypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHEe oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 yaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpeOMETpUH. Touka, npsiMasi, IIOCKOCTh, pocTpaHcTBo. IloHATne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnoiioKeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
ckpenuBaromuecs npsamele. [IpuzHaku ckpemumBaromumxcs npsameix. [lapamiensHOCTs NPSAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: MApALIECIbHbIE NPSIMbIE B IPOCTPAHCTBE, MApaJLIEIbHOCTh TPEX
IPSAMBIX, IAPALICIBHOCTh NPAMOM M IOckocTH. [lapamiensHO€ MW LEHTpAJIBHOE
POEKTHPOBaHUE, n300pakeHne puryp. OCHOBHBIE CBOHCTBA MApaICIBHOTO MPOSKTUPOBAHHMSL.
N3obpaxenue Guryp B napajuiebHON MPOEKIHUU. YTJIbl C COHANIPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NpSMbIMU B MpOCTpaHcTBe. llapaiienbHOCTh MIOCKOCTEH: mapajlieibHble IUIOCKOCTH,
CBOICTBa napaienbHbIX II0cKoCcTeN. [IpocTelime npocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH:
TETpa’ap, NapaJICIEUIE], TIOCTPOCHUE CEYEHU M.

[lepneHauKyAsIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHJUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, NpPsIMblEe Mapajuie]bHbIE M MNEPHEHIUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
NEePNEHAUKYJSIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
II0CKOCTH. OpTOroHanbHOE MpoeKTUpoBaHue. [lepneHauKysp U HaKJIOHHBIE: PacCTOSTHUE OT
TOYKH JI0 TJIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMS (PUTYphl HA TIIOCKOCTb.
IlepneHAUKyYISAPHOCT IUIOCKOCTEN: IIPU3HAK MEPIEHIUKYIAPHOCTH ABYX ILUIOCKocTed. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ, JMHEHHBIN
yroJl JABYIPAaHHOTO yria. TpéxrpaHHblii M MHOrorpaHHble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOrorpatsoro yriyia. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOrO yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
INPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cBoWcrBa. KpaTwaillime moyTH Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yrojibHasi MUpaMua, NpaBUibHAg U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHen
[IpaBUIBLHON mNUpamuel. [IpaBuiibHBIE MHOTNOIpaHHUKH: IPaBUIIbHAs IpU3Ma WU IIpaBUJIbHAs
nUpaMuJia, MpaBUiIbHAS TPEYToIbHASI MUPaMKJIa U MPAaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3p, TOAEKASAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU MPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHWN, Teopema O
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBUIILHON MUPAMMJIBI, TEOPEMA O IIOIIAIN YCEUEHHOW MUPAMU/IBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIBHBIX MHOI'OTPAHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIPAHHUKE: CHMMETpHUS IapajulesIeuIeaa, CUMMETPHs
MPaBUJIBHBIX IPU3M, CHMMETPHS PABUIIBHON MTUPaMUBI.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBbIE, COHAIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOpbL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTopa Ha uwncio. CBoiicTBa ciokeHUs BeKTopoB. CBolicTBa
YMHOKEHUSI BEKTOpa Ha uyucio. [loHsaTue komiutaHapHble BEKTOphL. [Ipu3Hak KoMIiaHapHOCTH
Tp€x BekTopoB. [IpaBuno mnapamnenenunena. TeopeMa O pa3IoXKEHUH BEKTOpa IO TPEM
HEKOMIUJIAaHApHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBsA3b MeX1y KOOpJMHATaMHU BEKTOpAa M KOOpJAMHATaMH TOYEK. YTOII
Mexly BekTopamu. CKaJsipHOE POU3BEICHUE BEKTOPOB.

11 KJIACC

Tesa BpalieHus

[ToHsATHS: UMIMHAPUYECKAsE IOBEPXHOCTh, KOHUYECKash IOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, OOpa3ymiiue mnoBepxHocTed. Tena BpalleHHs: HUIMHAP, KOHYC, YCEYEHHBIN
KoHyc, chepa, map. BzaumHoe pacnonoxkenue cdepbl U INIOCKOCTH, KacaTeabHas IIOCKOCTh K
cgepe. M300paxeHue Ten BpallieHUs Ha MII0CKOCTU. Pa3BépTka nunuuapa u konyca. CuUMMeTpus
cthepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOIHHOIO
napajuienenunena u ciuenctsus u3 He€. OObEM MpsMOW W HAKIOHHON MPU3MBI, IHJIUHIPA,
nupamMuabl 1 KoHyca. OO0bEM mapa 1 mapoBOro CerMEHTa.

KomOunanuu Ten BpamieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnucaHHas B IWJIMHAD,
omucaHHas okono IuHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Tnomanp mMoBEepXHOCTH LMIMHApA, KOHYca, Iuiomans chepel u e€ yacteil. [logobue B
npoctpaHcTtBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOJOOHBIX  (uUryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemieHue 3asad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEpPEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHMKOB W TEJd BpAIICHUs: CEYEHUs MWIMHApA
(mapamienbHO W TMEPIEHIUKYJISIPHO OCH), CEYCHHS KOHyca (TmapaliiesibHble OCHOBAaHUIO U
POXOJAIINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHMH: METOJ CIIEJOB,
METO] BHYTPEHHETO MPOEKTUPOBAHUS, METO IEPEHOCA CEKYILEN TUIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bexkrops! B npocTpancTBe. Onepannuu HajJ BEKTOpaMHu. BEKTOpHOE yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHMs. [IpsmoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxxenue BekTopa no 6asucy. KoopaimHaTHO-BEKTOPHBIM MeTON MpH
pEeIIeHNU T€OMETPUYECKUX 3a/1ay.

J{BM2KEeHHS B IPOCTPAHCTBE

JBwxkenust npoctpanctBa. OrtoOpakenus. J[BwkeHuss u paseHCTBO ¢uryp. OOmue
CBOICTBa JBWKEHUN. BuIbl ABM)KEHMI: MapaIeNbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpUsI, TOBOPOT BOKPYT npsiMoil. [IpeoOpazoBanus nogodus. [psmas u chepa
Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHMA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHckoe BOCIMTAHUE:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCUHCKOro OOIEeCTBa, MPEACTABICHHE O MaTEMaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C X (QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPHOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKONM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JIOCTHKCHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKd W JEeATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCcyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHIA U OTABIXA, peryisipHas (pusuveckast akTHUBHOCTb ),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, HHTEpEC K pa3IuuHbIM cdepam
pohecCHOHANBEHON JEesITeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE NIPUPOJHOM U COIMAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIeH Cpeflbl, TNIAaHUPOBAHUE
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MTOCIEACTBUM IS OKPYKAIOLIEH CPEIbI;



8) HeHHOCTH HAYYHOIO NMO3HAHHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak cQepsl
YeJIOBEYECKON NESATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINU,
OBJIaJICHHUE SI3bIKOM MAaTeMAaTUKH U MaTeMaTHYECKOU KYJIbTYypOi KaK CpeICTBOM MO3HAHMS MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe yUeOHblIe 1eliCTBUS

Ba3oBble Joruyeckue AeicTBUs:

BBISBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyJIUpOBaTH ONpEAEICHUsS MOHATHH,
YCTAHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHMA Uil 0000LIeHus u
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBATh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYUsS B (akTax,
JaHHBIX, HAOMIOJEHUSX U  YTBEPXKIEHUSX, [peJularaTb KPUTEpUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEP)KIECHUU (IpsIMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPHUBOAUTH INPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3afgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboee MOAXOAAIIMN C YYETOM CaMOCTOSITENbHO BbIIECICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIFHO (hOPMYyITUPOBATH 000OIIEHNS U BBIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBIIATh JE€(PUINUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU JAJIS
pEILIEHNUs 3a1a4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMAaTH3UpPOBATh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBJICHMUS];

CTpYKTypupoBaTh  WHGOpMAUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Oo0wmenne:

BOCIIpMHUMATb H ¢)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTHUPOBATh TIOJYy4YEHHBIN
pe3ynbTar;

B X0/ OOCYX/IEHHUS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBI, MPOOJIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTUX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3jvyuude U CXOJACTBO
NO3HIINH, B KOPPEKTHOU popme HOopMyTUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad Tpe3eHTalud |
0COOEHHOCTEH ayTUTOPHH.

PeryisiTuBHbIEe YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU MMO3HABATEIbHON peduieKCHN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yNIbTaTa PelIeHUs MaTeMaTHUECKOW 3a/1auu;

NPEIBUICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHWUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEeTH © YCIOBHSIM, OOBSICHITH TPHYMHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsSI Pe3yJbTaTOB JESTENbHOCTH, HAaXOAWTh OMIMOKY, TaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATeJbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOH pabOTHI Tpu
pelieHnr ydeOHBIX 3a/Jay, MPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MPOLIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMNOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD)» M HHBIE), BBIIOJIHATH CBOI YacTh pabOThl U KOOPIMHUPOBATH CBOM JAEUCTBUA C
JPYTUMHU 4WIEHAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOWIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K konmy 10 kiacca oOyyaromuicss HAy9uTCs:

CcBOOOJIHO OIIEpUPOBATh OCHOBHBIMU MOHATHAMHU CTEPEOMETPUH NIPH PELICHUH 33734 U
IIPOBEJCHUN MaTEMaTUUYECKUX PACCYKICHUM;

IIPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEICTBUSA U3 HUX IPH PEIICHUU
TFEOMETPUUYECKUX 3a1ad;

KJIaccu(puIUpOBaTh B3aUMHOE PACIIOJIOKEHHE MPSAMBIX B MPOCTPAHCTBE, MIIOCKOCTEN B
IIPOCTPAHCTBE, IPAMBIX U IVIOCKOCTEHN B IPOCTPAHCTBE;

CBOOOJIHO ONEPUPOBATh HMOHATHSAMM, CBS3aHHBIMU C YIJIaMH B IIPOCTPAHCTBE: MEXAY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSMOU U INIOCKOCTBIO;

CBOOOJTHO ONEPUPOBATH MOHATHIMMU, CBI3aHHBIMH C MHOI'OI'paHHUKAMU;

CBOOOJHO pACHO3HABATh OCHOBHBIC BHJIbI MHOIOI'PDAaHHMKOB (TpU3Ma, MUPaMUAA,
IpSMOYTOJIbHBIN Mapasuienenunesn, kyo0);

KJaccu(puIUpoBaTh MHOIOIPAaHHUKH, BEIOMpPAs OCHOBAHUS JJIS KIacCU(PUKALIUH;
CBOOOJHO ONEpPUPOBATh IOHITUSMH, CBSI3aHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH HapaJljiesIbHOE, LIEHTPAJIbHOE U OPTOrOHAJIbHOE MTPOEKTHUpOBaHKe (QUTyp Ha
IUIOCKOCTb, BBIOJHATH U300paXkeHUs (PUryp Ha IMIIOCKOCTH;

CTPOUTh CEYEHHs MHOIOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHUI CBEpXY, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MOHpaMuia),
reOMEeTPUYECKUX TeJI C IPUMEHEHUEM (HOopMyIT;

CBOOOJHO ONEpUpPOBAaTh MOHATHUAMU: CHUMMETPUS B HPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IJIIOCKOCTh CHMMETPUH (PUTYPBI;

CBOOOJHO ONEPUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMHU BEKTOpAaM U KOOpAMHATAM B
IIPOCTPAHCTBE;

BBITOJHATH IEHCTBUS HaJl BEKTOPaMH;

pemaTe 3aJayd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOIIEHHH W HaXOXJECHHE
FEOMETPUUECKUX  BEJIMYMH, TPUMEHSS HW3BECTHBIE METOAbl IMpPH  PEHICHUU
MaTeMaTHUYeCKUX 3aj[ad MOBBIIIEHHOT'O U BHICOKOTO YPOBHSI CJIOKHOCTH;

IPUMEHATH IPOCTEHIINE TPOrPAaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIIOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a7ay;

U3BJIEKATb, peoOpa3oBHIBAThH u MHTEPIPETUPOBATH UH(OPMALINIO 0
IIPOCTPAHCTBEHHBIX TE€OMETpUYEeCcKUX (uUrypax, MpEeACTaBIEHHYI0 Ha uepTexax u
pPHUCYHKaXx;

IPUMEHATHh IIOJyYEHHBbIE 3HAHMS Ha IPaKTUKE: CpPaBHMUBATh M AHAIU3UPOBATh
peasbHbIE CUTYAllUH, IPUMEHATh U3YUYEHHBIE MOHATHS B IPOLIECCE MOUCKA PELIEHUS
MaTeMaTH4ecKu c(HOpMyJIUPOBAHHON NPOOIEMbI, MOJEIUPOBATh PealbHblE CUTyallUuu
Ha S3bIKE T'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
TreOMETPUYECKUX TIOHATHM M TeopeM, amnmapara aiareOphl, pemaTh NPaKTUYecKHe
3a/1a4M, CBSI3aHHbIE C HAXOKIEHUEM I€OMETPUUECKUX BEIUYNH;

UMETh MPEJCTaBICHUs] 00 OCHOBHBIX JTalax Ppa3BUTUs I'E€OMETPUM KaK COCTaBHOM
qacTH QpyHAaMeHTa Pa3BUTHS TEXHOJIOTH.



K xoniy 11 kjacca o0ydaromuiicss HAYYNUTCS:

CBOOOJTHO OTEPUPOBATH MOHATUSMH, CBA3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI MTOTY4YEHUS;

OTIEpPUPOBATH TOHATHIMHU, CBSI3AHHBIMH C TEJAMH BPAILCHHs: LWIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBarth Teja BpauleHus (LMIMHAP, KOHYC, cdepa U map) U 0OBACHITH CIIOCOOBI
MOJTyYCHHUS TeJl BPALICHUS;

KJIacCU(UIMPOBATh B3aUMHOE PACIIOIOKEHHUE CPEephl U TIIOCKOCTH;

BBIYUCIISATh BEJIUYMHBI HJIEMEHTOB MHOTOTPAHHHUKOB M TEJI BpaLICHUsA, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAILEHHs, TEOMETPHUECKUX TEN C
pUMEHEHUEM (HOPMYIT;

CBOOO/IHO OTEPHPOBATH MOHATHSIMH, CBI3aHHBIMH C KOMOMHAIMSIMU TeJl BPAILCHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIHCAHHBINA B chepy W OMHCAHHBIA OKOJIO CepHl,
cdepa, BIHCaHHAS B MHOTOI'PAaHHUK HJIH TEJIO BPAIICHMS;

BBIYHCIIATH COOTHOIICHHS MEXKAY IJIOMAASIMHU ITOBEPXHOCTEH M 00BEMaMH 1MOIOOHBIX
TElT;

n300pakaTh HM3ydaemble (UTYpbI, BBIOIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXH U3
PHCYHKOB IIPOCTBIX OOBEMHBIX (HUTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHS
TEJ BPAICHHUS,

U3BJICKATbh, UHTEPIPETHPOBATE M MpeoOpa3oBbIBaTh  HHOOpMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEICTaBICHHYI0 Ha 4YepTeKax |
pUCYHKaX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATH ONEPAIK Ha/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBOW CHCTEME KOOPAMHAT;

pemaTh TEeOMETpPHUYECKHE 33a/Ja4i Ha BBIYHCICHHE YIJOB MEXIy TNPSIMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
pUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MIPH PEUICHUN;

CBOOOJTHO OIEpUPOBATH IMOHATUSMH, CBSA3aHHBIMH C JIBUKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JIBM)KCHHIA,

BBIMOJIHATh HM300pa)KCHUsT MHOTOTPAaHHMKOB M TeJ BpallleHUs MpH MapajuieIbHOM
nepeHoce, MeHTPaTbHONH CHMMETPUH, 3€PKATbHOH CHMMETPHH, TIPH ITOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MOA00US;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB M TN BpallleHWs: CEYeHHd LMIMHApA
(mapasuienbHO U NEPIEHIUKYIIAPHO OCH), CEYeHUs KOHYyca (mapaijielbHble OCHOBAaHHIO
U TIPOXOJIAIIINE Yepe3 BEPIINHY), CEUCHUS 11apa;

UCTIOJIF30BaTh METOJBI TIOCTPOCHUS CEUCHHIA: METOX CIIEJOB, METOJ BHYTPEHHETO
POCKTHPOBAHUS, METO]T TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHE YTBEPKICHUS;

IPUMEHATh TEOMETpHUYeCcKHe (aKkThl JUIS pEIIeHHS CTEepeOMETPUYECKHUX 3a/ad,
IPENOIaraloIiuX HECKOJIbKO IIAaroB PELICHHUs, €CIIU YCIOBUS MPUMEHEHHS 3a/1aHbl B
SIBHOW M HESIBHOM (opMme;

pemrate 3aJadud Ha JO0Ka3aTelIbCTBO MAaTEMATHYECKMX OTHOIICHWH M HaXOX/ICHHE
reOMETPUYECKUX BEITMUMH;



MPUMEHSTH POTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE CUCTEMBI PU
pEIlIeHUU CTePEOMETPUUECKHX 33/1aY;

IPUMEHSTh IIOJIy4EHHbIE 3HAHUS HA INPAKTUKE: CpPaBHUBATH, AHAIM3UPOBATh U
OLICHUBATh peajbHbIe CUTYAIHH, IPUMEHATh U3yUCHHBIC MOHSATHUS, TEOPEMBI, CBOMCTBA
B Ipolecce TIOMCKAa pEUICHHs MaTeMaTH4eCKd C(HOPMYIHMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBATh peabHbIE CUTYalluu Ha A3bIKE T€OMETPHUH, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIM C UCHOJB30BAaHUEM T'€OMETPUUYECKUX MOHATUM U TEOpeM, almapara anreOpsbl,
pelaTh IPaKTHYECKHUEe 33]]a4l, CBA3aHHbIC C HAXO0KICHUEM M€OMETPUUECKUX BEIUYUH;
UMETh TPEJCTaBICHUs] 00 OCHOBHBIX J3Talax pPa3BUTUS T'€OMETPHUH KaK COCTaBHON
yacTu (pyHIaMEeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontporenpie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHocn. HPSMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuku 7 1
BexTopsl B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AHanmUTHYECKass TEOMETPHS 15 1
) [ToBTOpEeHME, 0000IICHNE 1 15 1
cUcTeMaTu3alus 3HaHUI
O6bEM MHOTOTpaHHHKA 17 1
Temna BpameHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpenue, 0600IIEHNE U 17 9
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




BepossTHOCTB UM CTATHCTHKA

w1 ooyuaromuxcs 10-11 kimaccos



INOACHUTEJIBHAS 3AIINCKA

VYueOHblii Kypc «BeposSTHOCTP M CTaTUCTHKa» YIIyOJEHHOTO YPOBHS  SIBISETCS
IPOIOJDKEHUEM U PA3BUTHEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriyOJE€HHOTO YPOBHS Ha ypOBHE
cpeaHero ooumiero oOpa3oBaHMs. Y4YeOHBIH Kypc MNpeAHa3HadeH [uid (opMUpOBaHUS Y
00y4aroIuXCcsl CTAaTUCTUYECKOW KyJIbTYpPhl U IOHUMAaHMsI POJIM TEOPUU BEPOATHOCTEW Kak
MaTeMaTHYECKOT0 MHCTPYMEHTA JJISl U3yYeHHs CIy4YalHbBIX COOBITHH, BEITUYHMH U IPOIECCOB.
[Tpu u3yyeHun Kypca oOoramaroTcs HpeACTaBICHUs O0YYaroLIMXCsA O METOAAX HCCIIEIOBAaHUS
U3MEHYMBOTO MHpA, Pa3BUBAECTCA I[OHMMAHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYEeCKUX
METO/NOB IIO3HAaHUS KAK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4HOI'O
MHUPOBO33pPEHUS.

Copnepxanre y4eOHOIO Kypca HalpaBieHO Ha 3aKpelyIeHHE 3HAHUH, MOJyYEHHBIX MpU
U3yYEHUH Kypca Ha ypOBHE OCHOBHOI'O 001Iero oOpa3oBaHus, U HA pa3BUTHE NPEICTABICHUN O
CIIy4aiHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXKIYy HUMH Ha BaXKHBIX IIPUMEPAX, CEOXKEThI KOTOPBIX
MOYEPITHYTHI 3 OKPY’KAIOMIET0 MUpa. B pesynprate y o0ydaromuxcsi JOHKHO COPMHPOBATHCS
OpeicTaBiIeHue O Haubosiee YHNOTPEOUTENbHBIX W OOIMX MaTeMaTHMYeCKUX MOJeNsX,
UCMOJNb3YEMBbIX /ISl  ONUCAaHMsSL AHTPOIOMETPUYECKUX M JeMOrpaduyeckux BeIUYMH,
NOTPEIIHOCTE B pPAa3UYHbIE pOJa HW3MEPEHHAX, IUTEIBHOCTH O€30TKa3HOH pPaboTHI
TEXHUUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SBJICHHM M IPOLECCOB B OOIIECTBE.
VYuebHblil Kypc sBisercs 0a30i JUIsi OCBOEHHUS BEPOSTHOCTHO-CTATUCTHYECKHX METOIOB,
HEOOXOIMMBIX CIELUAINCTaM HE TOJIbKO MHXKEHEPHBIX CIIEUATBHOCTEH, HO TAK)Ke COLIMATIbHBIX
U TCUXOJOTHYECKHUX, MOCKOJIbKY COBPEMEHHbIE OOILIECTBEHHbIE HAyKU B 3HAUUTEIBHOU Mepe
UCIONIB3YIOT amnmapar aHajiu3a OoyblIuX JaHHBIX. lleHTpaibHyl0 dYacTh ydeOHOro Kypca
3aHHMaeT OOCYXKJEHHE 3aKOHa OONbIIMX YHcel — (yHIAMEHTaJIbHOIO 3aKOHAa MPUPOBI,
UMEIOILEro MaTeMaTHYeCcKy1o (hopManu3anuro.

B cooTBercTBUUM ¢ yKa3zaHHBIMHU IIEJIIMU B CTPYKType yueOHoro kypca «BepostTHOCTh 1
CTaTHCTHKa» Ha yIrIyOJIEHHOM YpOBHE BBIIEICHBl OCHOBHBIE COJIEp)KaTENIbHbIE JIMHUU:
«Cnyuaiinpie COOBITHS U BEPOSITHOCTU» U «CiTyuaiiHble BEJIMUMHBI U 3aKOH OOJIBIIINX YHCEID).

[ToMuMO OCHOBHBIX JIMHUH B y4eOHBIM Kypc BKJIIOYEHBI 3JIEMEHTHI TEOpPHHM TpadoB U
TEOPUH MHOKECTB, HEOOXOIUMBIE JIIsl MTOJIHOLIEHHOT'O OCBOGHMS MaTepHala JJaHHOro y4eOHOro
Kypca U CMEXHBIX MaTEMaTHUYECKUX yUYEOHBIX KYpPCOB.

Copnepxanne nuHuM «CiydaliHble COOBITHST M BEPOSITHOCTH» CIIY>)KUT OCHOBOHM JUIs
(dopMHpOBaHUsT TPEJCTABICHUNH O paclpelielleHud BEPOSTHOCTEH MEXIy 3HAaYeHUSIMHU
CIIy4alHbIX BEJIMYUH. BakHyI0 4acTb B 3TOH COJEpP/KATEIBbHON JMHMM 3aHUMAacT H3yYeHHUe
F€OMETPUYECKOT0 U OMHOMHAIBHOTO paclpeieNeHuii M 3HAaKOMCTBO C HUX HEMpepbIBHBIMU
aHaJIOraMH — MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACIIPEACICHUSIMU.

Tembl, CBA3aHHBIE C HENPEPBHIBHBIMU CIy4YallHBIMH BEIMYMHAMU WU PACHPEICIICHUSMU,
aKIEHTUPYIOT BHHMaHHE OOYYaloIIUXCsS Ha OMMCAHWU U H3YYEHUH CIIyYailHBIX SBJIEHUH C
MOMOUIbIO HeMpepbIBHBIX (QyHKIUHA. OCHOBHOE BHHUMaHHE YAENSeTCs MOKa3aTeJbHOMY U
HOPMAJIbBHOMY PACIIPECICHUSM.

B yueOHOM Kypce mpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE HM3YYCHHE CBS3H MEXKIY
CJly4aifHBIMU BETMYMHAMH U ONHCAHHE STON CBSI3U C MOMOMIBIO KO3 (UIIMEHTA KOPPESIIUU U
€ro BBIOOPOYHOIO aHajora. OTH D3JEMEHThl COJEpXKaHMsS pa3BUBAIOT TeMy «Jlnarpammsl
pacceuBaHMs», HM3YyYCHHYI0 Ha YPOBHE OCHOBHOIO o0OWIero o0pa3oBaHHs, U BO MHOIOM
OTHPAIOTCS Ha CBEJICHUS U3 KypCOB alredpbl ¥ T€OMETPUH.



Emé oaun sneMeHT copep:kaHusi, KOTOPBIN MpeajaraeTcsi Ha 03HaKOMUTEIbHOM YPOBHE —
MOCIIE0BATEIHPHOCTh CIIYYaHBIX HE3aBUCHUMBIX COOBITHI, HACTYIAIONIUX B CIUHUILY BPEMECHHU.
O3HakoMJIEHHE C pacHpe/e]ICHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITUM HOCHUT
pa3BUBAIOIIMN XapaKTep U SABISETCS aKTyaJlbHBIM JUIsl OyIyIIUX aOUTYypUEHTOB, MOCTYHAIOLINX
Ha Yyd4eOHble CHEUAIbHOCTH, CBS3aHHBIE C OOILIECTBEHHHIMH HAayKaMH, IICUXOJOTHEH U
yIpaBJICHUEM.

Ha wmsyuenne ydueOHOTO Kypca «BeposSTHOCTh M CTaTUCTHKa» Ha YIIIyOJIEHHOM YPOBHE
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 gac B
HEJIEIIO0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

I'pad, csa3ubili rpad, mytn B rpade: mukibl U nend. CteneHb (BaJeHTHOCTh) BEPIIUHEI.
['padsr Ha TTOCKOCTH. [lepeBbs.

CrnydyaiiHple 3KCIIEPUMEHTHI (OMBITHI) M CIIyYailHbIE COOBITHS. DJIEMEHTApHBIC COOBITHS
(ucxonpl). BeposiTHOCTh citydyailHOTO COOBITHS. BIM30CTh 4acTOTHI MU BEPOATHOCTH COOBITHU.
CrnyualiHble OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMHU.

Onepauuu Haj COOBITHSMH: IepecedeHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmyiia ClI0KEeHUs BEPOATHOCTEM.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOSITHOCTEH. JlepeBO ClydyallHOTO HKCIIEpUMEHTA.
®opmyna noaHou BepoaTHocTH. Popmyna baiieca. HezaBucumbie coObITHS.

bunapHbIii cily4aliHBII ONBIT (MCTIBITAHKE), YCIEeX U Heyaada. HezaBucuMble MCIIBITAHUS.
Cepust He3aBUCHMBIX HUCIBITAHUK N0 mepBoro ycmexa. IlepectaHoBku u dakropuan. Ywucio
couetanuil. Tpeyronabuuk Ilackans. ®opmyna 6uaoma Herorona.

Cepusi HezaBuUCUMBIX wHcnbiTaHui bepuymnu. CnyuailiHelii BBHIOOP W3 KOHEYHOU
COBOKYITHOCTH.

Cnyuvaitnass BenuuuHa. Pacnpenenenue BeposiTHOcTed. Jlmarpamma pacrpesesieHus.
Onepauuy Hajx ciaydyalHbIMM BelduuMHamu. bunapHas ciywaiiHas BenuunHa. [lpumepsl
pacripesielieHuil, B TOM 4HClie TeOMETPUUYECKOe U OMHOMHUAIIBHOE.

11 KUIIACC

CoBMeCTHOE pacrlpeeieHue JBYX CilydyalHbIX BelauduH. He3zaBucumble ciyuyaiiHbIe
BEJIMYMHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuMHbl (pacnpeaenenus). [Ipumepst
INPUMEHEHHUS MaTeMaTU4YecKoro OXXuJaHus (cTpaxoBaHue, Jjotepes). MaremaTHueckoe
OXHJaHue OMHApHOH ciydyallHOW BeIMYMHBI. MaTemMaTHuecKoe 0KHMJIaHUE CYMMBbI CIy4yailHBIX
BeIMYMH. MaTemaTHuyeckoe 0XH11aHue FreOMETPUUECKOro 1 OMHOMHMAIBLHOIO paclpeieeHuH.

Jucnepcuss M cTaHAApPTHOE OTKJIOHEHHE CIy4alHOM BeNMMYMHBI (pacrpeneseHus).
Hucnepcusi OMHApHOW CIydYalHOW BENWYMHBI. MareMaTuueckoe OXHIAaHUE TPOU3BEIACHUS W
JICIIEPCUsl CYMMBI HE3aBHUCHMBIX CIyYalHbIX BEJIMYUH. /[ucniepcust u cTaHIapTHOE OTKIIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss U CTaHAAPTHOE OTKIOHEHHE TE€OMETPUYECKOTo
pacpeneneHus.

HepasenctBo UYeOwiméBa. Teopema YeObimuéBa. Teopema bepHymnu. 3akoH OombmImx
ymcen. Bpibopounslii MeTon wuccienoBaHuil. BriOopounblie xapakrepuctuku. OlleHHBaHUE
BEPOATHOCTH COOBITHS 10 BHIOOPOYHBIM JaHHBIM. [IpoBepka MpocTeHIINX TUIOTE3 ¢ MOMOIIBIO
U3YUYEHHBIX pacCIpeIeICHUN.

HenpepeiBable ciydaiinble BenuuyuHbl. [Ipumepbl. DyHKIUSA IIIOTHOCTH BEPOSATHOCTH
pacnpeneneHus. PaBHOMepHOE pachpenesieHHe W €ro CBOMCTBa. 3aJadyd, HPUBOIMAIIME K
IIOKA3aTeNbHOMY DACHpPENEICHHUIO. 3aJadd, MPUBOMAIIME K HOPMAJIBHOMY pPAaclpEAciICHUIO.
@OyHKIUS TUIOTHOCTH BEPOATHOCTH II0KA3aTEIILHOTO pachpeneneHus, (yHKIHUS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeneHus. MyHKIUsA IUIOTHOCTH M CBOMCTBA HOPMAJIbHOI'O
pacnpeneieHusl.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHMBIX COOBITUH. 3ajaud, NPUBOIALIME K
pacupenenenuro Ilyaccona.



KoBapuanmst nByx ciy4ailHeiXx BenuduH. KodphUIMEHT IUHEHHON KOppessIuu.
CoBmecTHBIC HAOMIOIEHUS BYX BeTUYnH. Boibopounsiii koahdunuent xoppemsiuuu. Pasnuane
MEXY JIMHEHHOM CBSA3bI0 M IIPUYMHHO-CIEACTBEHHOM CBA3bIO. JIMHENHas perpeccus, METOX
HaMMEHBIIINUX KBAJIPaTOB.



IINTAHUPYEMBIE PE3YJIBTATDI OCBOEHMA YYEBHOI'O KYPCA
«BEPOSITHOCTh 1 CTATUCTHUKA» (YTJIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOyYarOIIerocss Kak aKTHUBHOTO |
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTEMaTHYECKHX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBJICHHH, NIPOLEAYyp TPaXKTaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLIMAIbHBIMU WHCTUTYTaMH B
COOTBETCTBUU C X QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOAILIEMY POCCHUIMCKONM MaT€éMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCUUCKUX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JOCTHKEHUU B
JIpYTruX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KEHUI HAyKu W AESTENbHOCThIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJaJa B IMOCTPOEHUE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHUi, pacCyX AeHUW, BOCIPUUMYHUBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3jnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peryispHas (u3ndeckas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJAy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, HHTEpEC K pa3IuuHbIM cdepam
pohecCHOHANBEHOM JEeSITeNbHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHIOKEHUSIMU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mpodeccu W pearTru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANpaBJICHHOCTH;

7) IKOJIOrM4eCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
HSKOHOMHUYECKHUX TPOLECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIeH Cpeflbl, TNIAaHUPOBAHUE
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MTOCIEACTBUM IS OKPYKAIOLIEH CPEIbI;



8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak cQepsl
YeJIOBEYECKON NESTEIIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAUMMOCTH JUISl Pa3BUTHS ITUBUIIM3AIINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KYJIbTYpPOU KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHblIe AeliCTBUS

Ba3oBble joruyeckue geiicTBus:

BBISBJIAITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
HNOHATUHM, OTHOWIEHMH MEXAYy MOHATUAMH, (OpMyJIUpOBaTH ONpEAEICHUsS MOHATHH,
yCTaHABJIMBATh CYUICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHHUA JUIS OOOOLICHHUS H
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIMPOBAaTh W MNPeoOpa3oBHIBATh CY)KICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1e, YCIOBHBIE,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeuns B (hakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHUSX, MpeajaraTb KpPUTEPUU Ui BBIABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HMCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO J10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPXKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALlMIO, MPHUBOAUTH INPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3afgaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HaubOoNee MOAXOAAIIMH C YYETOM CaMOCTOSITENIBHO —BBIIETICHHBIX
KPUTEPHEB).

ba3oBble ucciienoBaTe1bCKUE 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCH], (PUKCHpYIOIIME MPOTUBOpEUYUE, MpoOIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEN MeX Iy 00bEKTaMu, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAKKE BBIIBUIaTh MPEATIOIOKEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ nnopmanmeii:

BBISBIIATh JE€(PUINUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC MU JAJIS
pEILIEHNUs 3a1a4H;



BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMAaTH3UpPOBaTb M HHTEPIPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BUAOB U  (opm
IIPEJICTaBICHHUS],

CTpYKTypupoBaTh  WHGOpMAUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe eiicCTBUS

Oo0wmenne:

BOCIIpMHUMATb H ¢)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIIOBUAMH U LCIAMH
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTHUPOBATh TIOJYy4YEHHBIN
pe3ynbTar;

B X071 OOCYX/IEHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKIEHHS C CYXIEHUSMHU IPYTUX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3jvyuude U CXOJACTBO
MO3HIINH, B KOPPEKTHOU popme HopMyTUpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad Tpe3eHTalud |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIEe YHHBepcaabHble yueOHbIE AeiicTBUSA

Camoopranusaunus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pEUICHUH ¢ yu€TOM HOBOM MH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJJIEKT:

BJIaJICTh HAaBBIKAMU MMO3HABATEIbHON peduieKCHN KaK OCO3HAHUS COBEPIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaTOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCca U pe3ysIbTaTa PEIICHHS MaTeMaTHUECKOW 3a1auH;

NPEIBUICTh TPYTHOCTH, KOTOPBHIE MOTYT BO3HHKHYTH TPH PEIICHWH 3314, BHOCHUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEeTH © YCIOBHSIM, OOBSICHITH TPHYMHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsSI Pe3yJbTaTOB NEATEIBbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATeJbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOH pabOTHI Tpu
pelieHnr y4deOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOH JeSITEeIbHOCTH, IUIaHUPOBATH
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpeneniTh BHIAbI padoT, JOrOBApHBATHCS, OOCYXAATh
MPOLIECC U PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNMNOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
HITYPMbD» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl M KOOPAMHHPOBATH CBOM JIEHCTBUS C
JPYTUMHU 4WIEHAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOWIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.



INPEAMETHBIE PE3YJIBTATbBI

K xoniry 10 kjacca o0ydarOmmiicss HAYYUTCS:

CBOOOJIHO OIEpUPOBATH MOHATHAMU: rpad, MIOCKUM rpad, CBA3HBINA rpad, myTh B rpade,
LIeNb, LIUKII, IEPEBO, CTENIEHb BEPILLUUHBI, JEPEBO CIYyYalHOTO dKCIIEPUMEHTA;

CBOOOZHO OMEPUPOBATh TOHATUSMHU: CIYYalHBIA O3KCHEPUMEHT (OMbBIT), CIy4aiiHOe
coObITHE, AJIEMEHTapHOE Ciy4ailHOe COOBITHE (RJIEMEHTapHBIH HCXOM) CIIy4ailHOrO OIbITa,
HAXOJHUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUAMU;

HAXOAWTh U (OPMYIUPOBATH COOBITHS: MEpeceueHre, OObEeIUHEHNE TAHHBIX COOBITHIA,
coObITHE, TPOTUBOIIOJIOKHOE JaHHOMY, HCIOJb30BaTh JAuMarpaMMbl Oiliepa, KOOpAUHATHYIO
OpsIMyI0 JJI  pelIeHusl 3aj7ad, I0Jb30BaThcsi (OPMYINION CIHOXKEHHS BEpPOATHOCTEH st
BEPOATHOCTEH BYX U TPEX CIy4YailHBIX COOBITHI;

OIEpUpPOBaTh MOHATHUAMHU: YCIOBHAs BEPOSTHOCTb, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHUMbIE COOBITHSI, JEPEBO CIYyYalHOTO HKCIEPUMEHTA, HAXOUTh BEPOSITHOCTU COOBITUIH C
MOMOIIBIO MpaBUjIa YMHOXKEHHS, JepeBa CIIy4alHOTO OIBITA, MCIOIb30BaTh (HOPMYIY MOTHON
BeposaTHOCTH, (popmyny baiieca mpu perenun 3anad, onpeneisiTh HE3aBUCUMOCTh COOBITHI 110
(dopMyJie ¥ IO OpraHU3alMK CIy4aliHOTO SKCIIEPUMEHTA;

OPUMEHATh H3YYCHHbIE KOMOHWHATOpHBIE (DOPMYNBI ISl TEPEUYHCIICHUS DIIEMEHTOB
MHO’KECTB, JJIEMEHTapHBIX COOBITUH CIIy4allHOTO OIbITa, pEIIeHUs 3aJady 10 TeOopuu
BEPOSITHOCTEM;

CBOOOJHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4yailHBIA ONBIT (UCIBITAHUE), YCHEX U
HeyJlaya, He3aBUCHUMBbIE HCIIBITAHUS, CEpUs UCIBITAHUMN, HAXOJUTh BEPOSITHOCTU COOBITHH: B
CEpHUHU UCTBITAaHUI JI0 TIEPBOTO YCIEXa, B CEPUM UCIBITAaHUN BepHyIuu, B OMNBITE, CBI3aHHOM CO
CJIydaifHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOAHO  ONEpUpOBaTh  MOHATHSMM:  CilIydailHas  BEJIMYMHA,  pacHpeeseHue
BEPOATHOCTEH, IMarpaMMa pacipeneieHus, OMHapHas ciy4ailHas BEIU4YMHA, T€OMETPHUYECKOE,
OMHOMHAIBHOE pacipeiesieHue.

K konny 11 kiacca oOyyaromuiicss HAy4uTCs:

OIEpUpPOBaTh IOHATHUAMU: COBMECTHOE PpACHpENEICHUE [BYX CIIy4alHbIX BEJIUYMH,
MCIIOJIb30BaTh TAaOJIUILy COBMECTHOI'O paclpeAeNieHus ABYX CIy4alHbIX BETUYHH IS BbIICICHUS
pacrpezeneHus Kaxa0i BeIMUUHBI, OTpeiesIeHUs] HE3aBUCUMOCTHU CITyYaiHbIX BEJTUYMH;

CBOOOJTHO ONEPUPOBATh MOHATHEM MAaTEMaTHMYECKOI'0 OXXHMIAHMS CIy4YailHON BeIMYMHBI
(pacmipenienenus), NPUMEHSTh CBOWCTBA MAaTEMaTHYECKOTO OXKUAAHUS IPH DPELICHWH 3ajad,
BBIUHCIISATH MATEMAaTHYECKOE 0’KUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpeieleHHI;

CBOOOJHO OMNEPUPOBATh MOHATHSAMH: TUCHEPCUS, CTAaHIAPTHOE OTKJIOHEHHE CIydaiHON
BEJIMYMHBI, NPUMEHATh CBOWCTBA AMCIEPCUHU CIIydyallHOM BeIMUYMHBI (pacrnpeneseHus) Npu
pEIIEHNN 3a/ad, BBIYMCIATH IUCHEPCUI0 M CTAaHAAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro U
OMHOMHUAIBHOIO paclpeeeHul;

BBIUMCIISATH BBIOOPOUHBIE XApaKTEPUCTHKM TO JaHHOM BBIOOpKE W  OILIEHHUBATH
XapaKTePUCTUKH TE€HEPAIbHOM COBOKYHMHOCTH JAHHBIX IO BBHIOOPOYHBIM XapaKTEPUCTHKAM.
OrneHuBaTh BEPOATHOCTH COOBITUH M TPOBEPATh NPOCTEHIINE CTATHCTUYECKUE THUIOTE3BI,
MOJIb3YACh U3YYEHHBIMH PACIPEICICHUSIMU.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne ni/mt Kontposnbubie IpakTuueckue

NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

DOnemMeHTHl Teopuu rpados 3

CrnyualiHble ONBITHL, CIIy4aiiHbIE COOBITUS U 3

BEPOSITHOCTH COOBITUM

Ornepanuu HaJ MHOKECTBAMH U

coObITusiMH. ClI0’)KEHHE U YMHOXKEHHE 5

BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.

HezaBucumblie coObiTUS

OneMeHThl KOMOMHATOPUKU 4 1

Cepun nocien0BaTeNIbHbIX UCIIBITAHUI.

Wcnbrtanus beprynnu. Ciaydaiinelii BeIOOp 5

13 KOHEYHON COBOKYITHOCTHU

Crnyualinbple BEJTMUMHBI U paclpeesieHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE

HaumeHoBaHue pa3/ieioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue

NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcbl

3aK0H OOJIBIITNX YUCET 5

DNIEeMEHTBl MAaTEMAaTHYECKON CTaTUCTUKU

HenpepriBHble clTydaliHble BETUYHHBI

(pactipeenieHus ), oKa3aTeIbHOE U 4

HOpPMaJIBHOE pacIpeIeTICHIUS

Pacnpenenenue Ilyaccona

CBs13b MEXJTy CITy9allHBIMH BEJTMIHHAMH

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0







