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MOSICHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma ydeOHOro kypca «MaTematuka» 0a30BOrO0 YPOBHS s
oOyuatomuxcst 10 —11 «kmaccoB paspaborana Ha ocHoBe DenepanbHOro
roCyJIapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa CpeaHero oOiiero oopa3oBaHuUsl, C
y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHUM, MPEIBIBIIEMBIX K MATEMAaTHIECKOMY
0o0pa3oBaHUI0, U TPATUIIUA POCCUUCKOro oOpazoBaHus. Peanuzanus nporpaMmsl
oOecrieunBaeT OBIAJEHUE KIIOYEBBIMU KOMIETEHIUSIMHU, COCTABJISIONIMMU OCHOBY
JUIsl CaMOPa3BUTHUSL U HETIPEPHIBHOTO 00pa30BaHUsl, IIEIOCTHOCTh OOIIEKYIbTYPHOTO,
JUYHOCTHOTO Y MTO3HABATEIHLHOIO PA3BUTHSI JIMUHOCTU 00yUYarOIIUXCSI.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

Y4eOHbIi KypC ajreopa

Kypc «Anre6pa u Hauanma MaTeMaTUYECKOTO aHAIN3a» SBISIETCS OJHUM U3
HauOoJiee 3HaYMMbIX B MIPOTpaMMe CTaplllei MIKOJIbI, TOCKOJIbKY, C OJTHONH CTOPOHHI,
OH o0ecrneunBaeT HMHCTPYMEHTAIbHYIO 0a3y Mg HM3y4YEHUsT BCEX ECTECTBEHHO-
Hay4YHBIX KypCOB, a C APYroil CTOpOHBI, (OPMUPYET JIOTUYECKOE U aOCTPaKTHOE
MBIIIUICHUE yYalluXxcsi Ha YpPOBHE, HEOOXOJUMOM [Jii OCBOEHHUS KYypCOB
nH(pOpMaTUKH, OOIIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTU. B pamkax IaHHOTO Kypca
yYaliecs OBIaJeBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopmyIHpyeT CBOU TOCTUKEHUS B MaTeMaTH4ecKoi (opme.

Kypc anrebpbl ¥ Hauanm MareMaTHYECKOTO aHajIu3a 3aKJIa/IbIBAE€T OCHOBY IS
YCHENTHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUH, ONOJIOTHH, TOHUMAHHSI OCHOBHBIX
TEHJEHIIUH SKOHOMUKH W OOIIECTBEHHOHN >KM3HU, IMO3BOJSET OPUCHTUPOBATHCS B
COBPEMEHHBIX IMU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIIOIH30BAThH
WX B TIOBCEAHEBHOM XM3HU. B TOoke Bpems oBiIajieHne aOCTPAKTHBIMHU W JIOTHUECKH
CTPOTUMHU MATEMAaTHYECKUMHU KOHCTPYKIMSIMH pa3BUBAaeT YMEHHE HaXOJWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTbh HCTUHHOCTH  YTBEPXKIEHUS, HCIOIb30BaTh
0000IIeHNe W KOHKpETH3allMio, aOCTparupoBaHWE W aHAJIOTHUIO, (OPMUPYET
KpEaTUBHOE M KPHUTHYECKOE MBINIIeHHE. B Xome u3ydeHus anreOpbl W Hadal
MaTeMaTUYECKOr0 aHajin3a B CTaplIed IIKOJE yYalluecs IMOJIy4YaroT HOBBIM OIBIT
pelieHrs NPUKIATHBIX 3a7a4d, CaMOCTOSITEIbHOIO MOCTPOEHUSI MaTEMAaTHYECKUX
MOJIeNIel peabHBIX CUTYAIMi M HHTEPIPETAIIUN TTOTYYEHHBIX PEIICHUHN, 3HAKOMSTCS
C IpUMepaMy MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJIAIONITUMUCS MaTEMAaTUYECKIUMH OTKPBITUSIMHU U UX aBTOPaMH.

Kypc oOmamaer 3HAYUTENBHBIM BOCHUTATEIBHBIM TOTCHIIMAIIOM, KOTOPBIA
peanusyercs Kak uepe3 ydeOHbIM MaTrepual, CIOCOOCTBYIOMMKM (HOPMUPOBAHUIO
HAy4yHOTO MHPOBO33PEHUS, TaK U uepe3 crnenuuky ydeOHOU HesITeIbHOCTH,



TpeOyroleld caMOCTOSITEIbHOCTH, aKKYPaTHOCTH, MPOJAOIKUTEILHON KOHIIEHTpAaIlUU
BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYCHHBIN PE3yJIbTarT.

B ocHoBe MeToauku oOydeHus: anredpe M HadajiaM MaTeMaTH4YeCKOro aHaiu3a
JIEKUT JEATETbHOCTHBINA MPUHIIUI O0y4YEeHUSI.

Crpykrypa Kypca «Anredpa U Havyajia MaTeMaTUYECKOTO aHAIW3a» BKIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METONNUYECKUE JIMHUU: «YHUCaa ¥ BBIYUCIECHUS,
«Dynknuu u rpadpukn», «YpaBHeHUs U HepaBeHCTBa», «Havama MaremaTuyeckoro
aHanmn3a», «MHOXKeCTBa W JIOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHAM HW3Y4YalOTCAd Ha MPOTSKEHUU JBYX JiIeT OOydeHHs] B CTapile IIKoe,
€CTECTBEHHO JOMOJIHASA JAPYr APYra M MOCTEINEHHO HACHIASCh HOBBIMH TEMAaMHU U
paznenamu. JlaHHBIN Kypc SIBISETCS UHTETPATUBHBIM, MTOCKOJbKY 00bEeIUHSET B ce0e
COJIep’)KaHNe HECKOJIbKMX MAaTeMaTHYECKUX TUCHUMIUIMH: airedpa, TPUTOHOMETpPHS,
MAaTEMATUYECKUN aHAJIN3, TEOPUs MHOXKECTB M np. [lo Mepe Toro kak ydammecs
OBJaJICBalOT Bc€ Oojiee IMIMPOKUM MATEeMaTHYECKUM  alapatoM, y HUX
nocieAoBaTeabHO  GOPMUPYETCS U COBEPIICHCTBYETCS  YMEHUE  CTPOUTHh
MAaTEMATHYECKYI0 MOJENb PEAJbHOW CUTyallud, MPUMEHATh 3HAHUSA, MOJYYEHHBIEC B
Kypce «Anrebpa ¥ HayaJa MaTeMaTHYECKOrO0 aHaiu3ay, g  pelIeHus
CaMOCTOSITETbHO  COPMYJTUPOBAHHOW  MaTEMaTHUUECKOM  3ajauM, a  3aTeM
HMHTEPIPETUPOBATH MOTYUSHHBIN pe3ybTarT.

ConepxarenpbHO-MeTOAMYECKAasT JUHUS «YUHClIa W BBIYUCICHHS» 3aBEpIIACT
(dbopMUpOBaHUE HABBIKOB HCIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HayaTo B OCHOBHOM mmikojie. B crapmieil mikoiie oco0oe BHHUMaHUE YHENSIEeTCS
(GOpMUPOBAHUIO MPOYHBIX BBIUYMCIUTEIbHBIX HABBIKOB, BKJIIOUYAIONIMX B ceOs
UCIIOJB30BaHUE PA3IUYHBIX (GOPM 3amucCHU JCHCTBUTENBHOTO YHCIA, YMEHUE
pallMOHANILHO BBITOJIHATE IEUCTBUS C HUMU, JA€NIaTh MPUKUIKY, OLIEHUBATh PE3YJIbTaT.
OOyu4aronuecs MOJMYy4YalOT HABBIKU MPUOIMKEHHBIX BBIYUCICHUN, BBINOTHEHUS
JNEUCTBUI C YHUCIaMHU, 3alUCAaHHBIMU B CTaHJAApTHON ¢dopme, UCIOIb30BaHUs
MaTeMaTUYECKUX KOHCTAHT, OLIEHUBAHUSI YUCIOBBIX BBIPAXKEHUM.

JIluans «YpaBHEHUST W HEPABEHCTBA» pEAIM3YETCS Ha MPOTSIKEHUU BCETO
oOyuyeHHssT B CTapliedl MIKoJe, TOCKOJbKY B KaXJAOM paslielie MporpamMmMbl
IIPEAYCMOTPEHO PEIICHHE COOTBETCTBYHOUIMX 3adad. OOyuwaromuecs OBJAJE€BaOT
pPa3IMYHBIMU  METOJAMU PEIICHUsI 1EIbIX, PAIUOHAIBHBIX, HPPALHMOHAIIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(PMUUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHUI, HEPABEHCTB
n ux cucrem. [lomydeHHblE YMEHHSI MCHOJIB3YIOTCS MPU UCCIAEAOBAHUU (DYHKIUNA C
MOMOIIBI0 TPOU3BOAHOM, PEIICHUM MPUKIAIHBIX 3aa4 W 3a4a4 HAa HAXOXKICHUE
HauOONBIINX U HAUMEHBIIUX 3HaueHuU (yHkuuu. JlaHHas coaepskaTelbHAs JIUHUS
BKJIIOYAET B ce0s Takxke POopMHUPOBAHUE YMEHUM BHITIOJIHATH pacu€Thl 1o (hopMyam,
npeoOpa3zoBaHusl IENbIX, PAMOHATIBHBIX, UPPALIMOHAIIBHBIX U TPUTOHOMETPUUECKUX
BBIPAXKEHUM, & TAK)KE BBIPAXKECHUI, COJlepkKalIuX cTeneHu u jorapudmel. brarogaps



M3YUYCHHIO alire0pandyeckoro Marepuaia MOpPOUCXOAUT JajbHellliee pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBIIUICHUSI ydaluxcs, GOPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX PACCYXIEHUM, paOOThl C CHUMBOJBHBIMH (OpMaMU, MPECTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. Auredpa
npeiaraet 3¢ GEeKTUBHBIE UHCTPYMEHTHI JIsl pEIICHUS IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HArJIsJHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU KakK SI3bIKAa HAYKHU.

ConepxatenpbHo-MeToandeckass JuHus «DyHKIMU W TpaduKu» TECHO
MeperyieTaeTcsl ¢ APyruMu JIMHUSIMU Kypca, MOCKOJbKY B KaKOM-TO CMBbICTIE 3aJaET
MOCJIEA0BAaTEIbHOCTh M3YUEHHsI MaTepuana. M3yueHue cTeneHHOM, MoKa3aTeabHOMH,
JTOTapuPMUUYECKON U TPUTOHOMETPUUYECKUX (PYHKIHMM, MX CBONCTB U TrpadUKOB,
UCIOJb30BaHue (YHKIUN IS pEelIeHUs 3alad U3 JAPYTUX Y4eOHBIX MPEIMETOB U
peasbHOM )KU3HU TECHO CBA3AHO KaK C MATEMaTUYECKUM aHAIIU30M, TaK U C PEIICHUEM
ypaBHEHUI U HepaBeHCTB. [Ipu 3TOM 0oJbIIOe BHUMAHUE yaenseTcs: GOPMUPOBAHUIO
YMEHHS BBIpAXKaTh (POpMyJIaMH 3aBUCUMOCTH MEXIY Pa3IMYHBIMH BEIUYHMHAMU,
UCCIIEIOBAaTh TMOJYyYeHHble (YHKIUU, CTpOUTh uX rpaduxku. Marepuan >Toi
COJIEpKaTENIbHOW JIMHUU HalleJIeH Ha Pa3BUTHUE YMEHUW U HABBIKOB, MO3BOJISIOUIUX
BBIpaXaTh 3aBUCUMOCTH MEXK]ly BEIMUMHAMHU B Pa3IU4YHON (opMe: aHAIUTHUECKOMH,
rpaguueckoii U cinoBecHo. Ero  m3yueHue - cmocoOCTBYET  pa3BUTHUIO
AITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUI0O M KOHKPETU3AIlUH,
HCTIOJIb30BAHUIO AHAJIOTUN.

ConepxartenbHas nuHUS «Hauana mareMaTM4ecKoro aHaaus3a» M[O3BOJISET
CYIIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTHYECKHX, TaK U MPUKIAIHBIX 3ajad,
JOCTYMHBIX OOYyYaloImMUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXHOCTb HCCIENOBaTh U
cTpouth rpaduku QyHKIUN, ONPEENATh UX HAUOOJIbIIINE U HAUMEHBIINE 3HAUYCHMUS,
BBIYUCIIATh IUIomaan Guryp u OOBEMBI TeJ, HAXOJIUTh CKOPOCTH M YCKOPEHUS
nporeccoB. JlaHHas conepxaTenbHasl JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTHU
MOCTPOCHUSI MAaTeMaTUYECKUX MOJIeNied peajbHbIX CHUTyallud, HaXO0XJICHUS
HAaWJTy4IlIeTO PEIICHUS B MPUKIAAHBIX, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKUX,
3a/layax. 3HAKOMCTBO C OCHOBAaMHM MaTE€MaTHYECKOTO aHalu3a CIIOCOOCTBYET
Pa3BUTUIO a0CTPaKTHOTO, (HOPMATbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHUS,
(bopMUPOBAHUIO YMEHHI pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTEMAaTHUKU B HaykKe,
TeXHUKe U wucKkyccTtBe. OOyuarniuecs Yy3HAIOT O BBIJIAIONIUXCS pe3yJbTarax,
MOJIYYEHHBIX B XOJI€ Pa3BUTHUSI MAaTEMATHKU KaK HayKH, U UX aBTOpaX.

ConepxaTeapbHO-MeTOANYECKasT JTUHUS «MHOXECTBa U JIOTHKa» B OCHOBHOM
MOCBSIIIEHAa  3JEMEHTaM  TEOPUU  MHOXKECTB.  [€OpEeTUKO-MHO>KECTBEHHBIE
MPEJCTABICHHS] MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTEMAaTHKU M MpeJiararor
HauOoJiee YHUBEPCAIBbHBIN S3bIK, OOBEIUHSIONMNA BCE pa3/ielbl MaTEeMaTUKU U €&
MPUJIOKEHUN, OHM CBS3BIBAIOT Pa3HbIE MAaTEMAaTUYECKUE AUCIUIUIMHBI B €JUHOE
uenoe. [losToMy BakHO JaTh BO3MOXHOCTh IIKOJBHUKY HOHUMATh TEOPETHUKO-



MHOXECTBEHHBIN SI3BIK COBPEMEHHOW MAaTEeMaTUKH U WCIOJIb30BaTh €ro JUIs
BBIPKECHUSI CBOUX MBICIICH.

B xypce «Anrebpa u Hauajga MaTeMaTUYECKOTO aHaIM3ay MPUCYTCTBYIOT TaKKe
OCHOBBI MaTE€MAaTHYECKOTO MOJICTUPOBAHUS, KOTOpPHIE MpPHU3BaHbl CHOPMUPOBATH
HABBIKH TIOCTPOCHHSI MOJICTICH PEeaIbHBIX CUTYAIlWd, UCCISAOBAHUS dTUX MOJEIEH C
MOMOIIBI0 amnmapaTa aiareOpbl M MaTEMaTUYECKOTO aHalu3a W HHTEePIpeTaIuu
MOJIYYCHHBIX PE3yJbTaToB. Takue 3amaHus BIUIETEHbI B KaXABIH W3 pa3JeioB
MPOTPaMMBbl, MOCKOJIBKY BECh MaTepHal Kypca IHPOKO UCHOJb3YEeTCs JUIsl PEeIICHUs
NPUKIAAHBIX 3amad. [Ipu pemieHnn peanbHBIX NPAKTUYCCKUX 3a7a4  ydaluecs
pa3BUBAIOT Ha0II0/1aTeNTbHOCTD, yMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HUCIOJIB30BaTh AHAJIOTUIO, 00001aTh M KOHKPETU3UPOBATH
npobiemy. JlearensHOCTh IO (POPMUPOBAHUIO HABBIKOB PEIICHUS TIPUKIIAIHBIX 33729
OpraHu3yeTcsi B TMpOllecce H3YUYEeHHMs] BCEX TeM Kypca «Anredpa M Hayana
MaTeMaTUYECKOTO aHAIN3a.

Y4eOHbINA KYpPC reoMeTpust

BaxxHocTh yueOHOro Kypca TE€OMETPUM Ha YPOBHE CpEIHEro oO0Iiero
oOpazoBaHus OOYCJIOBIIEHa MPAKTHUYECKONW 3HAYMMOCTBIO METANPEIMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OOyYEeHHS TEOMETPUH B HAMPABICHUH JUYHOCTHOTO
pa3BuTus oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIMOHATBLHOW MaTeMaTUYeCKOU
IPaMOTHOCTH, M3yYCHHs JAPYTUX y4eOHBIX NUCHHIUINH. Pa3BuThe y oOydaroniuxcs
MPaBUIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH TEOMETPUICCKUX
a0CTpaklMii, COOTHOIIEHHH PEaJbHOr0 U WJCAIBHOTO, XapakTepe OTPaKCHUS
MaTeMaTUYECKOW HayKOU SIBJICHUHN U MPOIIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B
CHUCTEME HAyK W POJIM MAaTEMaTUYECKOTO MOJCIMPOBAHUS B HAYYHOM TO3HAHUU U B
MPAKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS ydalIUXCs, a
TaKKe Ka4yeCTB MBIIIUICHUS, HEOOXOUMBIX JIJIsl aianTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBnsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
o011iero 00pa3zoBaHus, Tak Kak 00eCIeYMBaET BO3MOKHOCTh U3YyUECHUS KaK JUCHUILINH
€CTEeCTBEHHO-HAYUYHOU HAMPABICHHOCTH, TaK U TYMAaHUTAPHOMU.

Jlornueckoe MbllUIeHUE, GOPMUPYEMOE TMPU HM3YYEHUU OOyYaroIUMUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MTOCTPOSHUH IETIOYKH JIOTHUYECKUX YTBEPKICHUH B
X0/ PEIICHNS TEOMETPUUIECKUX 3a/1ad, YMEHUE BBIJIBUTATh U OMPOBEPTaTh TUTIOTE3bI
HETMOCPEJCTBEHHO UCTIONB3YIOTCA MPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAYUYHOTO 1UKJIA,
B YACTHOCTHU U3 Kypca (HU3UKHU.

YMeHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0NacTsIX MesITeNbHOCTH uyejoBeka. OpueHTalusi 4YeloBeKa BO BpPEMEHU W
MPOCTPAHCTBE — HEOOXOIMMOE YCIOBUE €r0 COIUANIBHOTO ObITHS, (hOpMa OTPAKECHUS
OKPY>KaIOLIEro MUpa, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO MpeoOpa3oBaHUs
NeUCTBUTENBHOCTU. OmnepupoBaHUE MPOCTPAHCTBEHHBIMU 0Opa3zaMu OObEeIUHSET



pa3Hble BHIBI y4YeOHONW W TPYMOBOH JEATEIHHOCTH, SBJSETCS OIHUM U3
po(eCcCHOHATEHO Ba)KHBIX KAYECTB, MOATOMY aKTyaJlbHA 3a1ada (OPMHUPOBAHUS Y
OOyJaromnuxcsi MPOCTPAHCTBEHHOTO MBINIJICHUSI KaK Pa3HOBUIHOCTH OOpa3HOTO
MBIIJICHAST — CYIIECTBEHHOTO KOMIIOHCHTa B TMIOATOTOBKE K TPAKTHIECKOM
JESTENHHOCTH 1T0 MHOTUM HaIPaBJICHUSIM.

[{ens ocBOEHUS MporpaMMbI yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE
oOyueHus — 001eo0pa3oBaTeibHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYyYaIOIIUXCS
gepe3  o0ecriedyeHWe  BO3MOXXHOCTH  MPUOOPETCHHS W HCIOJIh30BAHMUS
CUCTEMATUYCCKUX TE€OMETPUUYCCKUX 3HAHUU U JIEHCTBUMA, CTICIU(PUIHBIX TEOMETPHH,
BO3MOKHOCTH YCIEITHOTO TPOMOJDKCHUS 00pa3oBaHMs IO CICIHAIBHOCTSM, HE
CBSI3aHHBIM C MMPUKIIATHBIM HCIIOJIH30BAHIEM T€OMETPHH.

[Iporpamma 10 TeoMmeTpud Ha 0a30BOM YpPOBHE TMpeAHA3HAYEHA IS
OOyJaroIIMXCsl CPETHEH IITKOJIBI, HE UCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUN Ha
YPOBHE OCHOBHOT0 00111er0 00pazoBanus. Takum 00pa3zoM, oOydaromiuecst Ha 6a30BOM
YpPOBHE JOKHBI OCBOWUTH OOIIME MaTeMaTHYeCKHe YMEHHS, CBS3aHHBIE CO
cnenuUKoOl TEOMETPUU M HEOOXOIUMBIC ISl KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0ro, OHE UMEIOT BO3MOKHOCTh U3yUUTh TEOMETPUIO OoJiee TITyOOKO, €CITU B
TaTbHEWIIEM BO3HHKHET HEOOXOJUMOCTh B T'C€OMETPUYECKHX 3HAHUAX B
npodeccHoHaIbHOMN AEATEIHHOCTH.

JlocTikeHre T1eNW OCBOCHUS TMPOTpaMMbl  00eCIeunBaeTCs  pelieHuEM
COOTBETCTBYIOIMHUX 3a7a4. [[puopuTeTHRIMU 3a/1a4aMu OCBOCHHS Kypca «I eoMeTpum»
Ha 0a30BoM ypoBHE B 10—11 knaccax siBisitoTCA:

e (opmMupoBaHue MpeEACTaBICHUS O TEOMETPUHN KaK YaCTH MUPOBOU KYJIbTYPHI

M OCO3HAHUE €€ B3aUMOCBSI3U C OKPYIKAIOIIUM MHPOM;

e (opmMupoBaHUE IPEACTABICHHS] O MHOTOTPAHHUKAX U TeJIaX BPAIICHHS KaK O
BOKHEUIITUX MaTEMAaTUIECKUX MOJIEIISAX, TIO3BOJISIFOIINX OMHICHIBATH U H3y4YaTh
pa3HbIE SBICHUS OKPYIKAIOIIETO MHPA;

e (opmMupoBaHuEe yMEHUS paCIO3HABATH HA YEPTEkKaAX, MOJICIISAX U B pPEaTbHOM
MHUpPE MHOTOTPAHHUKH ¥ TeJla BPAIICHIS;

e OBJAJCHUE METOJAMH pEIICHUS 3a/Jad Ha TMOCTPOSHUS Ha H300paKCHHSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopMupoBaHue yMEHHS ONEPHPOBATH OCHOBHBIMH  TOHATHSIMU O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a/1a4; (HOPMUPOBAHHE
YMEHHUS TPOBOJIUTH HECIOXKHBIE JOKA3aTEeIbHBIE PACCYyXJICHHUS B XOJIE
PEIICHUS CTEPEOMETPUUCCKUX 3a/1a4 U 3a71a9 C IPAKTUICCKUM COJICPIKAHUEM;

e Pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH 0O0ydJaromimxcs,
MMO3HABATEIILHON AaKTUBHOCTH, WCCIICOBATEIHCKAX YMEHHHA, KPUTUIHOCTH
MBIIIICHUS;



e (opmupoBaHue (PyHKIUOHAIBHON TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHHUE pPACIO3HABATh MPOSBIECHUS N€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX J>KU3HEHHBIX CUTYyalUsX U TMPU H3YYCHUU
IpPYTUX  y4eOHBIX  TpPEAMETOB,  MPOSBJICHUS  3aBUCUMOCTEM U
3aKOHOMEpPHOCTEH, (HOpMYJIMpPOBaTh UX HA S3bIKE T'€OMETPUU M CO3[aBaTh
reOMETPUYECKHUE MOJIENN, IPUMEHITh OCBOEHHBIN N€OMETPUUECKHI anmapar
JUISL pELICHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U
OLICHUBATh NOJyYEHHbBIE PE3YJIHTATHI.

OTanuuTebHON OCOOCHHOCTBHIO MPOTPaMMBbl SIBJISIETCS BKJIIOYEHHUE B KypC
CTEpPEOMETPUHU B Hayajle ero U3y4eHHs 3aJad, pelIaeMbIX Ha YpPOBHE MHTYUTHUBHOIO
MO3HAHUSA, U ONpPEAENEHHBIM O00pa30oM OpraHu3oBaHHas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO  MBILIUICHMS,
CTUMYJIUPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K AalbHEHIIEMY
U3YUYEHUIO MIPEAMETA.

[Ipeanoutenue OTHAETCA HAIIISAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETHUYECKUE 3HAHUSA HUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
MPaKTUYECKON JesATeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
YYaIlUXCS B Kypce CTEPEOMETPUN MPOBOJUTCS 3a CUET PEIICHMS 3a7a4 Ha CO3JaHHE
IIPOCTPAHCTBEHHBIX O0pa3oB W 3aJad Ha ONEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozganue oOpasza MPOBOIUTCS C OMIOPOU Ha HATJISIAHOCTD, & ONIEpUPOBAHHUE
0o0pa3oM — B YCJIOBUSAX OTBJICYEHHUS OT HAIJISITHOCTH, MBICIEHHOTO M3MEHEHHUS €ro
HCXOJIHOTO COJIEp KaHUS.

OcHOBHBIE conaepkaTeiabHble JUHUHM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpasHukn», «IIpssMble M TIJIOCKOCTH B IIPOCTPAHCTBE», «Tena BpalieHus»,
«BekTopbl U KOOpAMHATHI B MpocTpaHcTBe». DOpMHUpPOBAHUE JOTUUECKUX YMEHUM
pacnpenenseTcs He TOJIbKO MO COAEPKATENbHBIM JUHUSAM, HO U MO ToJaM OOy4eHHs
Ha ypPOBHE CPEeJHEr0 00111ero 00pa3oBaHuUs.

Copnepxxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOGHMsSI paboyell mporpaMMmbl, pacHpeleiaéHHbIM 10 TrojJaM OOydYeHHs,
CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOOBI OBJIaJIEHUE T€OMETPHUUECKIUMH MOHATUAMU
Y HaBBIKAMU OCYILIECTBISJIOCH MOCIEN0BATENBHO U MOCTYNATENbHO, C COOJII0IEHHEM
MPUHIMIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAIHNCHh B OOIIYIO0 CUCTEMY
r€OMETPUYECKUX MPEICTABICHUN 00YyUYarOIUXCs, pacluupsis U yrayomssa e€, oopasys
IIPOYHbIE MHOKECTBEHHBIE CBS3H.

Y4eOHbIil Kypc «BeposSITHOCTh U CTATHCTHKAY

VY4eOHblii Kypc «BeposTHOCTP M cTaTucTHKa» 0a30BOr0 ypOBHS SIBISETCA
IPOJOJKEHUEM W Pa3BUTUEM OJHOMMEHHOTO Y4YEOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM MmIKoJbl. Kypc mnpenHasHaueH i (OpMHUpPOBAaHUSA Yy OOydYarOIIMXCA
CTaTUCTUYECKON KyJIbTYphl U TIOHUMAHHUS pOJM TEOPUU BEPOSITHOCTEM Kak



MaTE€MaTUYeCKOro MHCTPYMEHTA MJI1 HM3YyYEHHs CIIy4ailHbIX COOBITHUH, BEIUYHMH U
npoueccos. [Ipn u3yuenun kypca o6oramaroTcs IpeCTaBICHNs YYaIlluXCs O METOAaX
UCCIICIOBAHNUSI WM3MEHUYMBOTO MHUpPa, pa3BHUBACTCA IOHMMAHME 3HAYUMOCTH U
OOLIHOCTH MaTEeMaTUYECKUX METOJOB IO3HAaHUS KaK HEOThEMJIEMOM YacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUS.

ConepxaHue Kypca HaIpaBJICHO Ha 3aKPEIUIEHWE 3HAHUM, MOJYYEHHBIX IIpU
M3YYECHHHM Kypca OCHOBHOW IIKOJBI M HA PA3BUTHUE IPEICTABICHUM O CIyYalHBIX
BEJINYMHAX U B3aHMOCBSA35X MEXAY HUMHU Ha BAKHBIX IIPUMEPAX, CIOKETHI KOTOPBIX
MTOYEPIHYTHI U3 OKPYIKAKOLIEr0 MUPA.

B cooTBeTcTBMM C YyKa3aHHBIMH LEISIMH B CTPYKType Y4ueOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» CPEIHEH IIKOJIbl Ha 0a30BOM YpPOBHE BBbIJEIECHBI
CIIEyIOIME OCHOBHBIE cojepKareiabHble JUHUM: «CiydailHble COOBITHS U
BEPOSITHOCTHY, «CilyyaiiHble BEIMYMHBI U 3aKOH OOJIBIINX YUCEID).

BaxHyto 4acTh Kypca 3aHUMaeT U3yuyeHUe reOMETPHUUECKOTr0 1 OMHOMHAIBHOTO
pacrpeneneHnii 1 3HaKOMCTBO C MX HENPEPHIBHBIMY aHAJIOTaMH — ITOKa3aTEIbHBIM U
HOPMAaJIbHBIM PacCIpecICHUSIMH.

Copnepxxanue nmuHun «CiydailHble COOBITHS U BEPOSTHOCTH» CIIYKUT OCHOBOM
it (OPMHUPOBAHMS MPEACTABICHUN O pacupeieseHud BEPOATHOCTEH MEXIy
3HAUEHUSAMM CIIyYailHBIX BEJIUYMH, a TAaKKe 3Ta JIMHUSA HeoOXoauma Kak 0asza i
U3Y4YEHUS 3aKOHA OOJBUIMX YHUCEN — (DYHIAaMEHTaJbHOTO 3aKOHA, JIEHCTBYIOIIETO B
IIPUpOJE U OOIIECTBE M MMEIOIIEr0 MaTeMaTH4ecKyro (opmanusanno. CaM 3aKOH
OONBIIMX YHUCEN TMpeUIaraeTci B O3HAKOMUTENIBHOW (opMe C MHUHUMAaIbHBIM
UCIT0JIb30BAaHUEM MAaTEMaTUYECKOro (popmanuzma.

TeMbl, CBA3aHHBIE C HENPEPBIBHBIMU CIIyYalHBIMU BEJIMYWHAMU, AKLIEHTUPYIOT
BHUMAaHNE NIKOJBbHUKOB HAa ONHMCAHUYU U U3YYEHUH CIIyYalHBIX SBJICHUMN C IIOMOLIBIO
HEeNpepbIBHBIX (QYHKUUNA. (OCHOBHOE BHHUMAHHME YJIEISIETCS IOKa3aTeIbHOMY H
HOPMaJbHOMY pPacHpeieNCHUsIM, NPH 3TOM NPEANOJAracTcsl O3HAKOMHUTEIbHOE
U3y4YeHUe MaTepuaa 0e3 J0Ka3aTeabCTB MIPUMEHAEMbIX (PAKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Y4eOHbIi KypC ajredpa

B yueOHOM muiaHe Ha M3y4yeHUE Kypca anreOpbl U Hayal MaTeMaTHYECKOTO
aHaiau3a Ha 0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia ooyuenus — 170 yacos.
Y4eOHbIHA KYpPC reoMeTpust

Ha usydenue reomerpun orBoautca 2 vaca B Henenro B 10 kmacce u 1 gac B
Hezemo B 11 kimacce, Bcero 3a 1Ba roga o0yuyenus - 102 yyeOHbIX daca.
Y4eOHbIil Kypc «BeposSITHOCTh U CTATHCTHKAY



Ha wusyuenue kypca «BeposiTHOCTb M cTaTUCTHKa» Ha 0a30BOM YpPOBHE
OTBOJUTCA | 4ac B HEAENIO B TEUEHHE Ka)XAOro roja o0ydeHus, Bcero 68 ydyeOHbIX
4acoB.

COAEPKXAHHUE YYEBHOI'O KYPCA
Y4eOHbIi KypC ajaredopa
10 KVIACC

Yucia 1 BIYMCICHUSA

PaunonansHpie uynciaa. OOBIKHOBEHHBbIE U JECATUYHBIE JpOOHM, MPOLIEHTHI,
OCCKOHEUHbIE  MepUOoaUYEcCKHe  ApoOu.  Apudmeruueckue  Omepauun  C
palMOHAIIBHBIMU YMCIIAMH, MPeoOpa3oBaHUsl YHUCIOBBIX BblpakeHUU. lIpumenenue
OpoOeil U MPOLIEHTOB I PEIICHMs] NMPUKIAIHBIX 3a]ad W3 pa3IMYHBIX OTpacieu
3HAHWUU U PeaIbHOU KU3HU.

JleyicTBUTENbHBIE 4YMCIA. PanuoHanpHbIE W UPPALMOHAIBHBIE  YMCIIA.
Apudmernueckre onepanud ¢ JeHCTBUTEIbHBIMU yuciaamu. [IpubnnxéHHble
BBIUHCIICHUS, IPABUJIA OKPYTJICHHS, TPUKUIKA U OLICHKA PE3YyJIbTAaTa BIYMCICHUMN.

Crenensb ¢ nenbM nokasaresneM. CtanaapTHas (popma 3anucH 1eUCTBUTEIBHOTO
yycia. Mcnonp3oBanue noaxodsmie (Gopmbl 3alucCH ACUCTBUTENBHBIX YUCEN IS
peleHns MPaKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX.

Apudmerrueckuii  KOpeHb  HaTypallbHOW  CTEIEHH. JlericTBus c
apu(pMETUIECKUMHU KOPHSIMHU HATypAJIbHON CTENIEHHU.

CuHyC, KOCHMHYC M TaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHHYC, ApKKOCHHYC,
ApPKTAaHI€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHbBIE IPEOOPAZOBAHUS.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAXKCHUU. OcHoBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelreHne HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nuppanoHaAIbHBIX YPAaBHEHUM U HEPABEHCTB.

Pemenne TpuroHoMeTpuYECKUX YpaBHEHUM.

[IpyuMeHeHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKHMX 3aJay U
3a/1a4y U3 pa3auvHbIX 001acTel HAYKH U pealbHOM KU3HHU.

DYHKUNH U Tpapuku

Oynkuus, cnocoOsl 3a1anust GyHkuuu. I'padux ¢pyHkiuu. BzaumMao odbpatHbie
(GyHKLHH.

OO6sacth ompeneneHuss U MHOXKECTBO 3HaueHuM (yHkuuu. Hynu ¢dyHkumm.
[TpomexyTku 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUH.



CrenenHas QyHKUMS C HaTypaJibHbIM M 1I€JIbIM MoOKa3ateneMm. E€ cBoiicTBa u
rpa¢uk. CBolicTBa U TpaduK KOPHS 1-OM CTEIECHH.

Tpuronomerpuueckass OKpPYKHOCTb,  OIPEICICHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YUCIOBOTO apryMeHTa.

Hauasa maTeMaTH4eCKOr0 aHAJIHU3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJJaHUsl TIOCIeIOBAaTEIbHOCTE. MOHOTOHHBIE
MOCIIEI0BATEILHOCTH.

Apudmerrueckass U TeoMeTpUYecKas mporpeccuu. beckoHeuHO yObIBaromast
reomeTpudeckass nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUECKOMN
nporpeccun. Dopmylia CIOXKHBIX NPOLEHTOB. VCHoOnIb30BaHWE MPOTPECCUU A
pELICHUs PEealbHBIX 33Ja4 MPUKIAJHOTO XapaAKTEPa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omepanuu HaJad MHOXecTBamu. J[uarpammel OJitnepa—BenHa.
[IpumeHeHnEe TEOPETUKO-MHOXKECTBEHHOIO arnmapara [ OIKUCAHUS PeallbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YUYECOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucia 1 BIYMCJICHUSA

Harypanbhbie u nensle uyncina. [Ipu3Haku A€ IMMOCTH LEBIX YHUCEN.

CreneHb ¢ pallMOHAJIBHBIM NoKa3aTeaeM. CBOWCTBA CTEIICHM.

Jlorapudwm uncna. JlecssTuuHbIe U HATYpaIbHbIE JOTAPU(PMBI.

YpaBHeHUA U HEPABEHCTBA

[IpeobpazoBaHue BhIpAKEHUH, COIEPKALIUX JTOTapU(MBI.

IIpeoOpa3oBanne BBIpAKEHUM, COACPXKAIIUX CTENEHH C pPalHOHAILHBIM
ITOKA3aTEIIEM.

[TIpumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

IToka3zaTenbHbIE YpaBHEHUS 1 HEPABECHCTBA.

Jlorapudmuyeckue ypaBHEHUS U HEPABEHCTBA.

Cucremsbl JIMHEWHBIX ypaBHEHHU. PellleHME NPUKIAIHBIX 3a7ad C IMOMOILIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHM.

CucreMsbl 1 COBOKYTHOCTH PallMOHATIbHBIX YPABHEHU U HEPABEHCTB.

[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEHICHUI0 MAaTEMaTHYECKHUX
3a/1a4 ¥ 3a7]a4 U3 pa3IMuHbIX 00J1acTell HAyKU U PeaIbHON KU3HU.

DYHKUNH U Tpapuku

Oynkuus. [lepuonuueckue GyHkiuu. [IpoMexkyTKH MOHOTOHHOCTU (DYHKIIUU.
MakcuMyMbl U MUHUMYMBbI (QyHKIUU. Haunbonpliee M HauMeHblllee 3HAYCHUE
(YHKIIUU HA TPOMEKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U TpadUKHU.

[TokazarenbHas u norapudmudeckasi GyHKIINHI, UX CBOMCTBA U rpaduKHu.



Ucnons3oBanue rpaduxoB (QYHKIUNA I pPEHICHUS YPaBHEHUN W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QyHKIUN Ui  UCCIEIOBAaHUS MPOILIECCOB U
3aBUCHUMOCTEH, KOTOpbhIE BO3HUKAIOT MPU PEIICHUU 3a7ad U3 APYTUX Y4YEOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Hauasa maTeMaTH4eCKOI0 aHAJIHU3a

HenpepoiBubie GyHKIIMU. MeTO MHTEPBAJIOB JJIsl PEIIEHUSI HEPABEHCTB.

[IpousBoanas ¢pyukiuu. ['eomeTprueckuii U PU3NUECKUNA CMBICT TPOU3BOIHOM.

[IpousBoanbie 3eMeHTApHBIX (QyHKINH. DOpMyITbl HAXOXKIECHUS MPOU3BOTHOM
CYMMBI, IPOU3BEJICHHS U YACTHOTO (DYHKIUH.

[IpuMeHeHne MPOU3BOJHONW K KCCIENOBaHUIO (PYHKIHMI HAa MOHOTOHHOCTh U
KCTpeMyMbl. HaxoxJieHre HauOONbIIEro M HAaWUMEHBIIEro 3HAYeHHS (PYHKIUM Ha
OTpE3KE.

[IpyuMeneHne MNPOU3BONHOW JUISI HAXOXKJICHUS HAWIY4YIIEro peueHus B
MPUKIIAJIHBIX 3a]layax, AJis ONpeAesIeHUs] CKOPOCTH Ipoliecca, 3aJJaHHOr0 popMyJioi
WJTU TPAPUKOM.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbBIX.

Nurterpan, ero reoMeTpuueckuil U pu3N4ecKuil cMbIci. Beruncienue uHrerpana mno
dbopmyne Herorona—IJleiibHuna.

Y4eOHbIH KYpPC reoMeTpust
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE IOHATHS CTEPEOMETpHUH. ToUKa, Mpsmas, MIOCKOCTh, MPOCTPAHCTBO.
[Tonsarue 06 akCHOMATUYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUU
U CIIE/ICTBUS U3 HUX.

B3auMHOe pacnonoxeHne TMpsSMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS,
MapaJyIebHbIE U CKpeIINBarouecs npsmele. [lapannenbHOCTh MPSAMBIX U INIOCKOCTEN
B IPOCTPAHCTBE: MapasulebHbIE MNPSIMbIE B MPOCTPAHCTBE; MAPAILICIBHOCTh TPEX
NPAMBIX; NAPAJUIEIBHOCTh NPSMOM M IUJIOCKOCTH. YTJIBI C COHAIPaBJICHHBIMU
CTOPOHAMH; YroJI MEXy NPsIMBIMH B IIPOCTpaHCTBE. [lapannenbHOCTh MIIOCKOCTEN:
MapajyieNIbHbIE TUIOCKOCTH; CBOWMCTBA MapaJUIENbHBIX IIOCKocTed. [Ipocteiimme
MPOCTPAHCTBEHHbIE (UTYpbl HAa IUIOCKOCTH: TETpadap, KyO, mapasuieenune/;
MOCTPOEHUE CCUCHUU.

[lepneHAUKYISIPHOCTh NPSIMOM M IUIOCKOCTH: NEPINECHAUKYJSAPHBIE MNpPSIMBIEC B
MPOCTPAHCTBE, NPSIMbIE MAPAJIICIBHBIE U NEPIICHAUKYJIIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHAUKYIJISIPHOCTH NPSIMOU U TJIOCKOCTH, TEOPEMA O MPSIMON NEPIECHAUKYIIIPHOU
TTIOCKOCTH. YTJIbI B POCTPAHCTBE: YTOJ MEXKy MPAMOM U INIOCKOCTHIO; JIBYTPAHHBIN
YIOJI, TMHEWHBIN YToJ IBYTPpaHHOTO yria. [lepneHauKkynsp 1 HaKJIOHHBIE: PACCTOSTHUAE



OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIIIOCKOCTH, TPOCKIUS PUTYPHI HA
IJTIOCKOCTh. [lepneHInKyasIpHOCTh IIIOCKOCTEN: TPU3HAK MEPIEHANKYJISIPHOCTH JIBYX
IIocKkocTer. TeopeMa 0 TpEX NEPIEHAUKYIIAPaXx.

MHororpaHHuKu

[ToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTBl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. Ilpmsma: n-yronbHas
Mpu3Ma; TpaHd UM OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MbI; OOKOBas u
MOJIHAsE MOBEPXHOCTh NMpu3Mbl. [lapannenenunes, npsMOYTrOabHBIA MapajlieIeIUIIe]
U ero cBorcrtBa. [lupamuna: n-yroibHas nupaMuia, TpaHd U OCHOBAaHHE MUPAMUJbI,
OOKOBas M TOJIHASI TTOBEPXHOCTh MUPAMU/JIbI; MPABUIIbHAS U yCEUEHHAs] MUpaMu/a.
OneMeHThl TMpuU3Mbl U nUpamuabl. [IpaBUiibHbIE MHOTOTPAHHHUKHU: TOHATHE
MPaBUJIBHOTO MHOTOTPAHHUKA; IMpaBWJIbHAS TMpU3Ma W MNOpaBWIbHAsA MHUPAMUJIA;
MpaBUIIbHAS TPEYTroJibHAsI TMpaMuU/Jia U IPaBUIIbHBIN TeTpadap; KyO. [IpeacraBnenue o
MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOJACKa3aAp U uKocadap. CeueHus npusMbl U
MUPaAMHUJIBIL.

CuMMeTpuss B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSMOM,
ITIOCKOCTU. DJIEMEHThl CHMMETPHUM B MUPAMUAAX, MAapAIUICICIUIEIaX, NPABUIbHBIX
MHOTOIPaHHHKAX.

Briuncnenne 31€MEeHTOB MHOTOTPAaHHUKOB: pE€Opa, nuaronanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOM MIPU3MBI, IO
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsIMOU mpusMbl. [lnomans 60KoBoO
MMOBEPXHOCTU M MOBEPXHOCTH TMPABUJIBHOW MNHPAMUJBI, TEOpeMa O IUIOIIAIN
yceu€HnHou nupamubl. [loustue 06 00bémMe. OObEM TUpaMUIbI, TPUMBI.

[TonoOusie Tena B mpocTtpanHcTBE. COOTHONIIEHUS MEXIY IUIOHMAIIMU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEI.

11 KIIACC

Tesa Bpamenus

[unuHapuyeckasl MOBEPXHOCTh, 00pa3yONINe UIUHIPUIECKON TOBEPXHOCTH,
OCh IMWIMHAPHUUYECKON nmoBepxHocTH. [unuuap: ocHoBaHus 1 OOKOBasi MOBEPXHOCTb,
oOpasyronias ¥ 0Ch; IJIONIaAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3ylolie KOHUYECKOM MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKON nmoBepxHocTh. KoHyc: ocHOBaHMe U BeplinHa, oOpasyomias u
OCh; TUIOIA]b OOKOBOM M MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoIue u
BBICOTA; OCHOBaHMS U OOKOBasi IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUAMETP; IUIONIAAb MOBEPXHOCTH CREPBHL.
B3aumHoe pacnosioxkeHnue chepbl U MIOCKOCTH; KacaTeldbHasl MJIOCKOCTh K cdepe;
TJI0IA b Chephl.

N3o0pakeHue Tel BpallleHus Ha MII0CKOCTU. Pa3BEépTka UIMHIpa U KOHYCA.



KomOunanuu ten BpalieHus U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIN
okoJio cepsl; chepa, BucaHHAsT B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopemMa 00 00BEME
MPSIMOYTOJILHOTO TMapajuiesienunena u cieactsus u3 He€. O0bEM MIIMHAPA, KOHYCA.
O0BéM mapa u mIomaab chepsl.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHUS MEXAY IUIOHIaAsSIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuenust nuiavHpa (mapawuiesibHO UM MEPHEHIUKYIISIPHO OCH), CEUYCHUs] KOHYyCa
(mapajienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B npocTtpaHcTBe. CIOKEHUE UM BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCIO. PasznoxkeHue BeKTOpa MO TpEM HEKOMIUIAHAPHBIM
BekTtopam. [IpaBuno nmapamienenunena. Pemenne 3agay, CBA3aHHBIX C IPUMEHEHUEM
MpaBUII IeUCTBUI ¢ BekTopamu. [IpsiMoyrosibHas cuctemMa KOOpAUHAT B TPOCTPAHCTRBE.
Koopaunate! BekTopa. [Ipocreitmue 3agaun B KOOpAUHATAX. Y TOJ MEXKAY BEKTOPaAMH.
CkansipHoe MPOU3BEACHUE BEKTOPOB. BhiuMclieHHE YIIIOB MEXAy NPSIMBIMU H
mIockocTAMU. KoopAMHATHO-BEKTOPHBINA METO/I IPU PEIIEHUU T€OMETPUUYECKUX 3a]1a4
Y4e6HbIil Kypc «BeposITHOCTh U CTATHCTHKAY

10 KIIACC

[IpencraBnenne JaHHBIX C TIOMOIIBbIO Tabmuiy W auarpamMm. CpenHee
apudpmMeTHiecKoe, MeJMaHa, HauOoJblllee M HAUMEHbIIIEe 3HAYCHUs, pa3Max,
JUCTIEPCHUS U CTaHAAPTHOE OTKJIOHEHHUE YHCIOBBIX HA0OPOB.

CnyyaiiHble SKCIEPUMEHTHI (OMBIThI) M CIy4dailHble COOBITHS. DJIEMEHTapHbIC
coObITUs (MCXObl). BeposiTHOCTH ciiydallHOTO cOOBITHSL. BIM30CTh 4acTOTHI U
BEPOSATHOCTU COOBITHI. CiydailHble OMBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
coOBITUSIMU. BeposiITHOCTH COOBITHIA B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Omneparuu Haja COOBITHUAMU: TIepecedyeHrne, 00beAUHEHUE, MPOTUBOIOIOXKHbIC
coObITus. [uarpammsl Ditnepa. @opmyiia cloxKEHUs BEPOSITHOCTEM.

VYcioBHass BEpPOSATHOCTh. YMHOXKEHHE BEpPOATHOCTEW. J[lepeBo ciaydallHOro
skcepumenTa. @opmyiia moaHo BeposiTHOCTU. HezaBrucuMbIe COOBITHS.

Kombunatopnoe npaBwio ymHoxkeHus. llepectanoBku u ¢akropuan. Yucio
coueranuid. Tpeyronsnuk [lackans. ®opmyna 6unoma HeroToHa.

bunapHbiii cnydaiiHbeiil onbBIT (MCHBITAHKE), ycreX U Heynada. HezaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX HCHOBITAaHUN 10 niepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIbITAHUN bepHyiu.



Cnyuaitnass ~ BenuuuHa.  Pacrmpenmenmenue — BepodtHocTed.  [Imarpamma
pacrtipenenenusa. [lpuMepbl pacnpeneneHuii, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMUAJILHOE.

11 KJIACC

UucnoBble XapaKTEePUCTUKU CIy4YailHbIX BEJIMUMH: MATEMAaTUUECKOE OKUJIaHHUE,
JUCIIepCUsl M CTaHJapTHOE OTKJIOHeHue. [Ipumepsl nMpUMEHEHUsS MaTEMaTHYECKOTO
OXKHMJIaHUS, B TOM 4YHUCJE B 3a/lauax M3 IOBCEAHEBHOW >XM3HU. MaTeMaThueckoe
OXXKHJIaHUE OMHApPHOW cllydallHOW BENWYMHBI. MaTeMaTHUYeCKOE OXKHUIAHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe OKHUAAHUE U JUCIEPCUS TEOMETPUUECKOTO U
OMHOMUATILHOTO pacIpe/IeICHUN.

3aKkoH OOJIBIIMX YKCEI U €ro POJib B HAyKe, MpUpoie u odmiectse. BoiOopouHbIii
METOJI HCCIENOBAHUM.

[IpuMepbl  HEmpepbIBHBIX  CIAyYaHBIX  BenW4yuH. [loHsAITHE O  IUJIOTHOCTH
pacripeneneHus. 3ajadu, NPUBOJIAIINE K HOpMaIIbHOMY pacnpezaeneHuto. [louarue o
HOPMaJIbHOM PaclpeieICHUH.

INJIAHUPYEMBIE PE3YJIBTATHI
OcBoenne yueOHoro mnpenmera «MaTemaTukay HOMKHO OO€CIeuYnBaTh
JOCTHKEHUE HA YPOBHE CpEHEr0 OO0IIero oOpa3oBaHUs CIEIYIOMIUX JUYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOTO TMpeaMera
«MaremaTrka» XapakTepU3yrTCS:

I'paxranckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKJAHCKOMN MO3UIIMKA 00YUYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JI€HA POCCUICKOTO 00IlIeCTBa, MPEACTABIECHUEM O MAaTEMATUUECKUX
OCHOBaxX  (PYHKIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpOLEIYP
IPaKIaHCKOT0 00IIecTBa (BBIOOPHI, OMPOCHI U MP.), YMEHHUEM B3aUMOJAECHCTBOBATH C
COI[MATIbHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX QYHKIIMSIMU U HA3HAYCHHUEM.

[TatprnoTnyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKITAHCKOW HICHTUYHOCTH, YBAXEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHWKH, HEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKECHUSAM POCCUMCKHUX MAaTEMaTUKOB U POCCHMCKONW MaTeMaTHYECKOW IIKOMBI, K
UCIIOJB30BAaHUIO ATUX JOCTHKEHUW B JPYruxX HayKax, TEXHOJOTHusx, cdepax
SKOHOMMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:



OCO3HAHHUEM JYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapoaa; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTO TMOBEJEHMS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHHUN HAYKH U JIEATEIbHOCTHIO YUYEHOT0; OCO3HAHUEM JTUYHOTO
BKJIaJla B TOCTPOCHHUE YCTOMUMUBOTO OYTyIIETO.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOIIEHHUEM K MHpPY, BKIIOYAash 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aa4, PEIICHUM, pacCy>KIECHUIM; BOCIPUUMUUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

PU3UIECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS IPUMEHATh MATEMATUYECKUE 3HAHUSI B UHTEpECcax
310pOBOTO U 0Oe30macHOro odOpasza >KM3HHU, OTBETCTBEHHOI'O OTHOILICHHUS K CBOEMY
3JI0pOBBIO (3I0pPOBOE THUTaHUE, COATAaHCUPOBAHHBIM PEXKHUM 3aHATHH M OTAbIXA,
peryiispHas (Qu3nuecKass aKTUBHOCTH); (PU3MUYECKOrO0 COBEPIICHCTBOBAHUSI, MpU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOMN AESTEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHHEM IIEHHOCTH TPYIOJIO0Us; HUHTEPECOM K
pasznuuHbIM chepam podeCcCUOHATBHON AESTEIbHOCTH, CBA3aHHBIM C MATEMATUKOU U
e€ MPUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP OyyIiel mpodeccuu u
peanu30oBbIBaTh COOCTBEHHBIC JKM3HEHHBIC MJIAHBI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTU4eCKOMY 0Opa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEU KU3HU;
FOTOBHOCTHIO K AKTUBHOMY YYacCTUIO B pEHIEHUH MPAKTUYECKUX  3ajay
MaTeMaTUYECKOU HAMPaBICHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

c(hOpMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYphI, TOHMMAHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX MPOIECCOB HAa COCTOSIHUE MNPUPOJHON U COIMATBHOMN
Cpe/bl, 0OCO3HAHUEM II00AJBLHOI0 XapaKTepa IKOJIOTUUECKUX MPOo0IeM; OpueHTaIeil
Ha TMPUMEHEHHE MATEeMAaTHYECKUX 3HAHUM IS pelieHus 3agady B  00JacTu
OKpY’Karolel cpeapl, MUIAHUPOBAHUS TMOCTYNKOB U OIIEHKM HMX BO3MOXKHBIX
MOCIIEJICTBUN I OKPY>KAIOIIEH CPEIbI.

[lenHOCTH HAYYHOT'O MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHOUN MPAKTUKU, TOHUMAaHHEM MaTeMaTUYeCKOU
HayKH Kak c(epbl 4eIOBEUECKON NeATeNbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUMMOCTHU
JUISL Pa3BUTUSI LIUBUJIN3AIMH; OBJIAJICHUEM SI3BIKOM MAaTEMaTUKU U MaTeMaTU4eCKOU
KyJbTYpOU KaK CPEJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYILIECTBIISTH MPOEKTHYIO
U UCCIIEIOBATENbCKYIO IEATEIbHOCTh UHANBUIYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI



MeranpenMeTHbie pe3ysbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMera
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
nO3HagamebHbIMU O0elcmeusmMy,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusIMuy, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUAMU.

1) Vhusepcanvuvie noznasamenvnuie oeiicmsusi, ooecneuusarom ghopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00YyUaAloOWuUxcs (0c80eHue Memooos HNO3ZHAHUS
OKpYJHCalowe20 Mupa, NpUMeHeHue JIO0SUYECKUX, UCCIe008ameNbCKUX Onepayull,
yMeHuti pabomams ¢ uHgopmayuetl).

ba3osble ornuecKue NENCTBHUS:

e BBISBIATh M XaPAaKTEPU30BaTh CYIIECTBEHHBbIC MPHU3HAKK MATEMaTUUYECKHUX
OOBEKTOB, MOHITUM, OTHOUIEHUU MEXIYy MOHATHAMU;, (HOPMYIUPOBAThH
OmNpeNeNieHUs]  TOHSTUH;  YCTaHaBIMBATh  CYLIECTBEHHBIN  MPU3HAK
KiaccupuKalui, OCHOBaHWS [Jii OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MPOBOJAMMOTO aHAJN3a;

e BOCHpPUHUMATH, (OPMYJIHPOBATH W  MPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEpJUTENbHbBIE W OTpULIATENIbHbIC, E€IUHUYHBIE, YacTHbIE U OO0lIuUE;
YCJIOBHBIE;

e BBISBIATh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (bakTax, IaHHBIX, HAOIIOACHUSAX U YTBEPKICHUSIX; Mpeiaratb KpUTEPUU
JUTSL BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

e JleNIaThb BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJIUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIM
(mpsiMble U OT NPOTUBHOTO), BBICTPAMBATH AapPTryMEHTAIUIO, MNPUBOAUTH
MpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKJICHHS U
BBIBO/IbI;

e BBIOMpaTH cnoco0 pemieHus ydyeOHOM 3adaun (CpaBHUBATH HECKOJBKO
BAPUAHTOB pEIlEHUs, BbHIOUpATh Hauboiee MNOAXOASIINMNA C  YYETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBreie uccnenoBaTeabCKue IEUCTBUS:

e HCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMyIUpoBaTh BOMPOCHL, (UKCUPYIOUIUME MPOTUBOpEUYUE, MpodsemMy,
yCTaHaBJIMBaTb  MCKOMOE€ W  JaHHOe,  (opMHUpOBaTHL  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHKE
[0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTEMaTHYEeCKOro OOBEKTa, SBJICHUS,
MPOIIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OObEKTaMH, SIBICHHUSIMU,
MPOIIECCaAMHU;



CaMOCTOSITeNIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOJECHUS, WCCIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIECHUN;
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpollecca, a TakXKe BBIIBUTaTh
MPEOIOKEHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora c undopmarnueii:

2)

BBISBIIATH JAe(UINUTH MHOOPMAIMK, JAHHBIX, HEOOXOIUMBIX JIJIS OTBETa Ha
BOIIPOC M JIJIS PEIICHHS 3a1a4H;
BBEIOMpaTh MHOOPMAIIMIO U3 UCTOYHUKOB Pa3IMUHBIX THIIOB, aHAIM3UPOBATh,
CHUCTEMAaTU3HPOBATh M HHTEPIPETUPOBATH HHPOPMAIHIO PA3TUIHBIX BUIOB U
dbopM npencTaBICHUS;
CTPYKTYPUPOBAaTh WH(POPMAIIUIO, MPEACTABIATh €€ B pa3IUyHbIX (opmax,
WJUTIOCTPUPOBATH IpadUueCKHu;
OIICHUBATH HaJIEKHOCTD nHpopMau i () CaMOCTOSITSIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

Vuusepcanohvie = KOMMyHUKamug@Hwle  Oelicmeus,  0becnedusarom

CPOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCSL.
OOmrenue:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMU U
[eIIMHU OOIIEHUST; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 XOTy PEIICHUS 3aa9H,
KOMMEHTHPOBATH TTOJTYYCHHBIA PE3yIbTAaT;

B XOJI¢ OOCYXKIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOU TEMBI,
mpoOJIeMBI, peIracMoi 3a/1aun, BBICKA3bIBaTh WJCH, HAllCJCHHBIC HA ITOHCK
PEIICHMS; COTIOCTABIIATh CBOM CYXKIEHUS C CYXKICHUSIMHU IPYTUX YIYACTHUKOB
auanora, OOHApPY)XMBATh Pa3IMUWe M CXOJCTBO TO3UIUN; B KOPPEKTHOU
dbopme hopmMyIHPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHUS;

MIPEICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1auu, YKCIIEPUMEHTA, CCIICIOBAHNS,
MPOEKTA; CAMOCTOSTEIHLHO BHIOUPATh (OpMAT BHICTYILICHUS C YUETOM 3a7a4
MPE3EHTAIUN U OCOOEHHOCTEH ayTUTOPHUH.

CoTpyIHHUYECTBO:

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U WUHAUBUIYATbHON
paboThl MpHU pEIICHUH YYEOHBIX 3ajad; MPUHUMATh 1eJb COBMECTHOMU
NEATeNbHOCTH,  IUIAHUPOBATh  OPTraHU3allMl0  COBMECTHOM  paboThI,
pacrpenensTh BUIbI pabOT, JIOroBapuBaThCs, OOCYXKJIaTh MPOILECC U
pe3ynbTat paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIIOCH;

y4acTBOBaTh B IpyHmoBbIX (popmax padboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIE); BBINOJHATH CBOI YacThb pabOThl U
KOOPAMHUPOBATh CBOU JIEUCTBUSA C JPYTUMH UJICHAMH KOMAaH/]IbI; OIIEHUBATh



KauecTBO CBOEro BKJIaJa B  OOWMH NOPOAYKT 1O  KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

3) Vhusepcanvnvie pezynamuenvie oericmeus, odecneuugarom Qopmuposanue
CMbICTIOBbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranuzanmusi:

COCTaBJIATH IUJIAH, AJITOPUTM PELICHMs 3aJadd, BHIOMPATh CIIOCOO PEIIeHHs C
Y4ETOM MMEIOIIHUXCSA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(OpPMaLIUU.

CaMOKOHTPOJIb:

e BIJIAJIETh HABBIKAMM  II03HABAaTEIbHOM  pedieKcMM KaKk  OCO3HAaHMS
COBEPILAEMBIX JEHCTBUA W MBICIUTENBHBIX MPOLECCOB, MX PE3YyJbTAaTOB;
BJIAJETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHusl MaTeMaTUYeCKOH 3a1auH;

e TMPEABUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUU 3aJauH,
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBLCTB,
JaHHBIX, HAUJAEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTENH;

e OLIEHUBATH COOTBETCTBUE PE3YJIbTATa LEIH U YCIOBUAM, OOBSICHITh IPUYUHBI
JNOCTW)KEHUS WU HEJAOCTUKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh
OlINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTo Kypca «Anredpa U Hadajga MaTeMaTHYECKOT0 aHaJInu3a» Ha
YpPOBHE cpeaHero oOmiero oOpa3oBaHUs [OJDKHO OO0ecleurBaTh JOCTHKEHUE
CJIEYIONUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
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Yucia v BBIYUCTIEHUSA

OnepupoBaTh MOHATUSIMU: palMOHAIBLHOE MW  JIEUCTBUTENBHOE  YHCIIO,
OOBIKHOBEHHAsSI U IECITUYHAsL JPOOb, MPOIEHTHI.

Beimonuate  apudMernueckue — omepanudd @ C  palUMOHAJbHBIMU U
JNEeUCTBUTEIBHBIMU YUCIAMU.

BrinonHaTh npuOIMAKEHHBIE BBIYUCICHUS, UCHOJIB3Ysl IpaBUiia OKPYTJIEHUS,
nenaTh IPUKHUIKY U OLICHKY PE3yIbTaTa BIYUCICHUM.

OnepupoBaTh MOHITUSMHU: CTENIEHb C IIEJIBIM MTOKa3aTeaeM; cTaHaapTHas hopma
3alUCU JCHUCTBUTEIBHOTO YHCIa, KOPEHb HATYpaJIbHOW CTENEHU; HCIOIb30BaTh
MOAXOANIYI0 (POpMYy 3amuCU JACHUCTBUTENBHBIX YUCEN JJIsi PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.



OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC M TAHTE€HC MPOU3BOJILHOTO YIJa;
UCII0JIB30BaTh 3aMKCh MPOU3BOJBHOIO yria 4epe3 OOpaTHbIe TPUTOHOMETPHUUYECKHE
(GyHKLIHH.

YpaBHeHUA U HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXAECTBO, YpPaBHEHHE, HEPABEHCTBO; LEJOE,
palMoOHAIIbHOE, MPPAlMOHAIIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
ypaBHEHHE;

Brinonuate mnpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAXKEHUW U peliaTh
TPUTOHOMETPUYECKUE YPABHEHUSI.

Brinmonuate npeoOpa3oBaHus IENbIX, PalMOHAIBHBIX M HUpPpaAllMOHATBHBIX
BBIPAXEHUU U peliaTh OCHOBHbBIEC THUIBI IEBIX, PAIMOHAIBHBIX U HUPPALUOHATBHBIX
YPaBHEHUU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHUS U HEPABEHCTBA ISl PELICHUS] MaTEMAaTUYECKUX 3a7ad U
3a/1a4 U3 pa3IUYHBIX 00JacTell HAYKU U peabHOU KU3HHU.

MopenupoBaTh peajabHbIE CUTYAIIH Ha SI3bIKE aJreOpbl, COCTABIISTH BHIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA 110 YCJIOBHIO 33J]a4M, UCCIEN0BATh OCTPOECHHBIE MOJAEIIHU C
HCIT0JIb30BAaHUEM anmapara aareopsl.

DYHKUNH U Tpapuku

OnepupoBaTh MOHATUAMM: (PYHKLHUSA, CHOCOOBI 3aaHusl (YHKLIHH, 00JIaCTh
OMpEeNeNieHHs] W MHOXKECTBO 3HaueHU (QyHkuuu, rpaduk QGYyHKIUH, B3aHUMHO
oOpatHbie (QYHKIUU.

OnepupoBaTh MOHATUSIMU: YETHOCTh U HEYETHOCTh (PYHKUMH, HYIH (DYHKIUU,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Ucnonb3oBathk rpaduku GyHKIUN IS peIICHUS] ypaBHEHUM.

Crpouth u unuTaTh rpadukud JTUHEUHOW (QYHKIMHU, KBaApaTUYHOW (YHKIUH,
CTEMEHHOU (PYHKIIMH C LIEJIBIM IMOKA3aTeJIeM.

Ucnonw3oBath rpadukd QyHKOMA IS UCCIAEJOBAaHUS IPOILIECCOB U
3aBUCUMOCTE MpH pEelIeHUH 3a7ad U3 JAPYrUX Y4EOHBIX MPEIMETOB U PeaIbHOMU
KU3HU; BhIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEXIAY BEJIMUHMHAMU.

Hauana MaTeMaTH4ecKoro aHajan3a

OnepupoBaTh  MOHSATUSIMHU:  TOCIEIOBATEIBHOCTh, apupMeThueckas U
reoMeTpuyecKas nporpeccumu.

OnepupoBaTth MOHATUSAMH: OECKOHEYHO  yObIBaromiass TIeOMeTpUYecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBatOLIEH T€OMETPUUECKOMN MPOrPECCU.

3agaBath MOCIEIOBATEILHOCTH PA3IMUHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IMOCIEIOBATENBRHOCTEN W MPOTPECCUN I PEUICHUS
peanbHbIX 3a]a4 MPUKIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBatTh MOHITUSMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMU.



Hcnonb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar sl ONMUCAHUS PEaIbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4y U3 IPYTUX YUYEOHBIX MPEIMETOB.
OnepupoBaTh NOHATUSIMU: ONPEACIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTRO.

11 KVIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh NOHATUSIMHA: HATyPaIbHOE, LIEJIOE YNCIIO; UCTI0JIB30BaTh MPU3HAKH
JNETMMOCTH LIEJBbIX YUCEN, PA3JI0KEHUE YMCIIa HA TPOCTHIE MHOKHUTEIN ISl PEIICHUS
3a/1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PAIMOHAIIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATHSAMU: Jorapudm UHCla, JECATUYHBIE U HaATypaJibHbIC
JoTapuQMeI.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHH ISl MPE0OPa30BaHUS BRIPAKEHUI; ONepUpPOBAThH
MOHATUSAMU: TOKAa3aTEIbHOE YPABHEHUE W HEPABEHCTBO; pPEIIaTh OCHOBHBIC THIIBI
MOKa3aTEIbHbIX YPABHEHNU U HEPABEHCTB.

Brimonuate  npeoOpa3oBaHUsi  BBIPAXKEHHM, colepxkalux  Jiorapumbl;
OMEPUPOBATH TMOHATUSIMU: JIOTAPUPMUUYECKOE YpPAaBHEHHUE U HEPABEHCTBO; pEIIATh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

Haxonuts pemennst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMHU: CHCTEMA JIMHEWHBIX YPABHCHUNW M €€ pEIICHUE;
WCMOJIb30BaTh CUCTEMY JIMHEMHBIX YPABHEHUH JJIS1 PEIICHUS ITPAKTUYECKUX 3a7a4.

Haxonuts penieHuss mpOCTEUIIMX CHUCTEM M COBOKYIHOCTEW pPAlMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopenupoBaTh peajabHbIE CUTYAIH Ha SI3bIKE alreOpbl, COCTABIISITh BHIPAXKEHUSI,
YPaBHEHUSI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4H, UCCIIEI0OBATh TOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BAHKUEM arlapara aareopsbl.

DYHKUNH U Tpapuku

OnepupoBaTh  MOHATUSMH:  TEpUOAMYECKas  (QPYHKIMS,  ITPOMEXYTKHU
MOHOTOHHOCTH (DYHKIIMU, TOYKH SKCTpeMyMa (DYHKIMU, HAMOOJbIlee 1 HAUMEHbBIIIEe
3Ha4YeHUs1 QYHKIIMU HA TPOMEXKYTKE; UCIOJIB30BATh UX ISl UCCIeA0BaHUs (QYHKIIUHY,
3aIaHHON rpaduKoM.

OnepupoBaTh NOHATUSIMU: TpahuKkU TOKa3aTEIbLHOM, JOrapupMUUECKON U
TPUTOHOMETPUUECKUX (DYHKIMI; M300pakaTh WX Ha KOOPAMHATHOM IJIOCKOCTU U
WCIMOJIB30BaTh JJIsl PEIICHUSI YPABHEHU U HEPABEHCTB.

N300paxath HA KOOPJIUHATHOM TMJIOCKOCTU TpauKH JTUHEHUHBIX YpaBHEHUH U
WCMOJIB30BaTh UX JJIS1 PELIICHUSI CHCTEMBI IMHENHBIX YPABHCHUMU.



Ucnonp3oBaTh Tpaduku (QyHKIUN I8 HCCIEAOBAaHUS  MPOIECCOB U
3aBUCUMOCTEH M3 APYTUX yICOHBIX TUCITUTIINH.

Hauyana maTeMaTH4eCKOT0 aHAIU3A

OnepupoBaTh TOHATHUSMU: HENpPepbIBHAS (YHKIHS; MPOU3BOAHAS (DYHKIIUU;
HCITOJI30BaTh TE€OMETPUYECCKUN U (PU3MUCCKUI CMBICT TPOWU3BOIHON IS PEIICHHUS
3aad.

HaxonuTe mpoOW3BOMHBIE 3JEMEHTAPHBIX (DYHKITUH, BBIYUCISITH MPOW3BOIHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO IS UCCIICOBAaHNS (YHKIIMA HA MOHOTOHHOCTD H
AKCTPEMYMBI, TPUMEHSATH PE3YIHTATHl UCCIICAOBAHMS K TTIOCTPOCHUIO TPAPUKOB.

Hcnonp30BaTh MPOW3BOAHYIO IS HAXOXKICHUS HAWIYYIICTO pEIICHUs B
MPUKJIATHBIX, B TOM YUCJIE COIMATbHO-YKOHOMUYECKHX, 3aadax.

OnepupoBaTh TOHATUSMHU: TEpBOOOpa3Has W  HWHTETpad; IOHUMATh
reOMETPUIECKUN U (PU3UICCKUN CMBICIT HHTETpaIa.

Haxonute mepBooOpa3HbIe 3JIEMEHTAPHBIX (PYHKITUN; BBIUUACISATH HHTETPAN TI0
dbopmyne Herotrona—JleliOuuiia.
Pemartes mnpukmamHbie 3amadd, B TOM YHCIE COIUATBHO-3KOHOMHUYECKOTO W
bu3nyeCcKoro Xapakrepa, CpeICTBAMU MaTEeMaTUIECKOTO aHaIn3a

OcBoenne yudeOHOTO Kypca «['eomeTpus» Ha YypOBHE CpeaHETo OOIIero
oOpa3oBaHus JOJDKHO OOecleuruBaTh JIOCTUXKEHHUE CIEAYIONIUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:
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OnepupoBaTh MOHATUSIMH: TOUKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CIEICTBHS W3 HHUX TIPU PEIICHUH
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATUSAMU: TAPALIETHFHOCTh U IEPICHAUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEN.

KnaccudummpoBate B3aMHOE pPACTOJIOKEHHE TPSIMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE.

OmnepupoBaTh MOHSATUSMH: JBYTPAHHBIN YToJl, TPaHU JBYTPAHHOTO yTJa, peOpo
JIBYTPAHHOTO YIJIa; TMHEHHBIA yTOJI ABYTPAHHOTO YIJIa; TpaycHast Mepa IBYTPaHHOTO
yTia.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BBIMYKIBIH W  HEBBIMTYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBI MHOTOTPAaHHUK.

Pacmo3naBaTh OCHOBHBIC BHJBI MHOTOTPAHHHKOB (MHpaMuIa; TMpU3Ma,
MPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).



KnaccudunmpoBats MHOTOTpaHHUKY, BBIOWpAasi OCHOBAHUS sl KiIacCU(UKAIIUU
(BBIMYKJIbIE U HEBBIMTYKJIbIE MHOTOIPAHHUKH; MPABWIIbHBIE MHOTOTPAHHUKU; TIPSIMbIE U
HaKJIOHHBIE MPU3MBI, HapaJlIeIeIUIe/Ibl).

OnepupoBaTh MOHITUSMU: CEKYIIas INIOCKOCTh, CEUEHHE MHOTOIPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUEHUM, UCTIONB3YSI METOJ CJIE/IOB.

CtpouTh ceueHUs: MHOTOTPAHHUKOB METOJIOM CIIEJIOB, BBINOIHATH (BRIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y.

Pemiath 3aaun Ha HAXOXKJIEHHE T'€OMETPUUYECKUX BEIMYHMH MO 00pasliaM WU
aIropuT™MaM, MPUMEHSAS] U3BECTHHIE AHAIUTHYECKUE METOAbl MPU PEIICHUU
CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3a7a4 Ha BBIUUCICHHE PACCTOSHUN MEXIY JBYMs
TOYKaMH, OT TOUKH JI0 MPSAMOU, OT TOYKH J0 MIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS
MPSIMBIMH.

Pemiath 3aaum Ha HAXOXKJIEHHE T'€OMETPUUYECKUX BEIMYHMH MO 00pasliaM WU
aIropuT™MaM, MPUMEHSS U3BECTHHIE AHAIUTHYECKUE METOAbl MPU PEIICHUU
CTAHJAPTHBIX ~ MAaTeMAaTHYECKUX  3aJad Ha  BBIYUCJICHUE  YIJIOB  MEXIY
CKPEIUBAIOIIUMUCS MIPSMBIMU, MKy IPSIMOM U TJIOCKOCTBIO, MEXKIY IIIOCKOCTSIMH,
JIBYTPAHHBIX YIJIOB.

Beiuncnarh 00BEMBI M IUIOMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMKia) ¢ MPpUMEHEHUEM (POpPMYJT; BBIYUCISATH COOTHOIICHUS MEXKY TUIOIMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBatTh MOHATUSIMU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HUHPOPMAILUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTrypax, MPEICTABICHHYI0 Ha 4epTexax Hu
pUCYHKaX.

[IpumMensaTh reoMeTpuyeckue (paxThl sl pEHIeHUs CTEPEOMETPUUECKUX 3ajad,
MPENO0JIAraloIMX HECKOJBKO IIaroB PEIIeHUs], €CIU YCIOBUS MPUMEHEHHUS 3a/1aHbl B
ABHOU dopme.

[IpuMenAT,  mpoOCTEHIIME  MPOTPAMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1au.

[IpuBOIUTH IPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPUU B UCKYCCTBE.

[IpuMeHsATh TOJMyYEHHBbIE 3HAHMUS HA MPAKTHKE: AHAIM3UPOBATh pEaJIbHbIC
CUTyalldd ¥ TPUMEHSTh HW3yUYCHHBbIE TIOHATUA B TMPOIECCE TMOKWCKA PEIICHUS
MaTteMaTu4ecku chopMyJIUPOBAHHON MPOOIEMBI, MOICIIUPOBATH PEATIbHBIE CUTYAIINU
Ha S3bIKE TEOMETPHUHU, HCCIENOBATh IMOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH M TEOpeM, ammapaTta aireOpbl; peraTh MPaKTUYECKUe
3a/1aud, CBSI3aHHBIE C HAXOXKJIEHUEM T€OMETPUUECKUX BEITUYHUH.
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OnepupoBaTh NOHATUAMU: [IIMHAPUYECKAs TOBEPXHOCTh, 00pa3zyrolue
UUAJMHPUYECKON MOBEPXHOCTH; MUWIMHAP; KOHUYECKAasl MOBEPXHOCTh, 00pa3yroIIne
KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (LWIUHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunmpoBaTs B3auMHOE paconoxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHSITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA
CEerMEHTa; LIApOBOM CJIOM, OCHOBaHWE LIAPOBOIO CJIOS, BBICOTA IMIAPOBOIO CIIOS;
IapOBOU CEKTOP.

Brruncnars 00bEMBI U TIJI0IAIM TIOBEPXHOCTEN TEN BpalllEHHs], TEOMETPUUYECKUX
TeJ C IpPUMEHEHHEM (HOPMYIL.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIM B cPepy U OMUCAHHBIN
okoJio cepsl; chepa, BMCaHHAST B MHOTOTPAHHUK WITK TEJIO BpaIleHUsI.

Bpluucnarh COOTHOLIGHUSI MEXIY IUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMu
MOAOOHBIX TEI.

N3o0paxath wu3ydaembie (QUTYpbl OT PYKH U C TNPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: BUJ cBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIlCHUS.

W3BnekaTh, WHTEPOPETUPOBATL W  MpeoOpa3oBbIBaTh HHPOPMAILUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTrypax, MPEJCTABICHHYI0 Ha 4YepTexax u
pUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRE.

BhINOMHATH N1€UCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpPA Ha YKCIIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHsTH MpaBUIIO Napajuiesienunesa.

OnepupoBaTh MOHATUAMH: JEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIrojl MEXIy
BEKTOPaMH, CKAJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMmmMy BEKTOPOB M MPOU3BEJECHUE BEKTOpA HA YHUCIO, YTOJI MEXIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEJCHUE, pacKiIaAblBaTh BEKTOp MO JABYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B AEKAPTOBOW CHCTEME KOOPIHUHAT.



[IpumMensaTh reoMeTpuyeckue (PaxThl sl pEHIEHUs CTEPEOMETPUUECKUX 3ajad,
MPEANOIAralonX HECKOJBKO IaroB PELICHUs, €CIIA YCIOBUSA IPUMEHECHUS 3a1aHbl B
ABHOU dopme.

Pemars mnpocredmme reoMeTpudecKue 3aaayd Ha IPUMEHEHHE BEKTOPHO-
KOOpPAMHATHOI'O METO/A.

PemaTe 3amaun Ha TOKa3aTENBCTBO MATEMATUYECKUX OTHOLICHUN U HAXO0XKICHUE
F€OMETPUYECKUX BEJIMYMH MO 00pa3laM WIM ajlropuTMamM, MPUMEHSST WU3BECTHBIE
METOBI ITPU PEIIEHUU CTAHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpuMenAT,  mpoOCTEUIIME  MPOTPAMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3aaY.

[TIpuBOANTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE U KU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJIyYEHHbIE 3HAHUS HaA MPAKTUKE: AHAIU3UPOBATH pPEaAJbHBIE
CATYyallUM W TPUMEHATb M3YYEHHBIE IIOHATUSA B IIPOLIECCE IIOUCKA PEIICHUS
MaTteMaTu4ecku chopMyJIUPOBAHHON MPOOIEMBI, MOICIIUPOBATH PEAIbHBIE CUTYAIINU
HAa S3bIKE TEOMETPUH, HCCIEHOBATH IIOCTPOCHHBIE MOJIEIU C HCIIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH M TEOpeM, ammapara aireOphl; peraTh MPaKTUYECKUE
3a71a41, CBSI3aHHbBIE C HAXOKICHUEM I'€OMETPUUYECKUX BEJTUYHH.

OcBoenne yueOHOro Kypca «BeposTHOCTh U CTaTUCTHKA» Ha YPOBHE CPEIHETO
oOmiero oopa3zoBaHus JOHKHO 00ECIEYUBaTh JOCTUKEHUE CIEAYIOMMX NPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB:
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YuTaTh U CTPOUTH TAOIUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMU: CpellHEee apu(dpmeTnyeckoe, MeInaHa, HauooJbIIee,
HavMEHbIIIee 3HAaUeHUE, pa3MaxX MacCUBA YUCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATUSIMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) W CIIydyaiHOE
cOObITHE, DSJIEMEHTapHOE COObITHE (BJIEMEHTAPHBIA MCXOJ) CIYyYallHOTO OIBITA;
HaxOJHUTh BEPOSITHOCTU B OIBITaX C PAaBHOBO3MOXKHBIMU CIyYailHBIMU COOBITHUSIMH,
HaxOJUTh U CpPaBHUBATh BEPOATHOCTH COOBITUH B H3YUYEHHBIX CIyYalHBIX
AKCIEPUMEHTAX.

Haxoaute u hopMynupoBaTh COOBITHS: TIepeceyeHrne U 00bEAMHEHUE AaHHBIX
COOBITUM, COOBITHE, MPOTHUBOMOJIOKHOE JAHHOMY COOBITHIO; TOJb30BaTHCS
auarpamMamMu Junepa u GopMyIIon CI0KEHUsI BEPOATHOCTEH MpH pelIeHUH 3a]1a4.

OnepupoBaTh MNOHSATUSAMH: YCJIOBHAs BEPOSITHOCTh, HE3ABHUCUMBIE COOBITHS;
HaxOJUTh BEPOSITHOCTU C TOMOIIBIO MpaBWIa YMHOXEHHs, C TOMOIIBIO JepeBa
CIIy4allHOIO OMBITA.



[IpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PEIICHUHN 3a7a4.

OnepupoBaTh TOHSATHUSMU: HWCIBITAHUE, HE3aBUCUMBIC HWCIBITAHUS, CEPUs
UCMBITAHUM, YyCHeX U HeyJaya; HaXOJuUTh BEPOSITHOCTU COOBITUH B CEpUU
HE3aBUCHUMBIX HCTIBITAHUI 10 MEPBOrO yCIeXa; HaXOAUTh BEPOSTHOCTU COOBITHIl B
cepuHu HcnbITaHuil bepHyun.

OnepupoBaTh MOHATUSMU: CIIydailHas BEIMYNHA, PACTIPEACIICHUE BEPOSITHOCTEM,
qyarpaMma pacrpeiesieHus.
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CpaBHHBATh BEPOSITHOCTH 3HAYCHUM CIIyYallHON BEJIMYUHBI [0 PACIPEICITCHUIO
WJIY C TIOMOIIBIO IHArpPaMM.

OnepupoBaTh MOHATUEM MATEMATHUYECKOTO OKHAAHUWS; MPUBOAUTH MPUMEPHI,
KaK MPHUMEHSETCI MaTEMATUYECKOE OKHUAAHUE CIYYaWHOW BEJIWYMHBI HAXOIWUTH
MaTeMaTUYECKOE 0KUJAHNE 110 JAHHOMY PACIIPENEIICHHUIO.

NwmeTs mpeacTaBieHuEe 0 3aKOHE OOJIBIIINX YUCET.

NmeTh npencTaBiieHue 0 HOPMAIIBHOM PaCIpEICICHUU.



TEMATHUYECKOE IINTAHNPOBAHUE
Y4eOHbIi KYpC ajiredopa
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N KoaugecTBo 4acoB JIeKTPOHHBI
0
/ HaumeHoBaHue pa3jie/ioB U B Kontpoan IpakTuyec e (mugposbie)
I ce
TeM MPOrpaMMbl HBIC KHne o0pa3oBareinb
n ro

padoThI padoThI

HbIE pecypchl

MHo)kecTBa pallOHAIIBHBIX U
JIEUCTBUTEIIHLHBIX YHCEII.
PanmonaneHble ypaBHEHUS U
HEpPaBEHCTBA

https://resh.edu.
ru

OyHKIUHN U TpapuKy.
2 CrereHs ¢ IeabIM 6
IoKa3aTelieM

https://resh.edu.
ru

Apudmernueckuit KOpeHb n—
3 oii crenenu. MppannonanbHble 18 1
YPaBHEHHS U HEPaBEHCTBA

https://resh.edu.
Tu

DopMyisl
4 TpuroHomerpun. Tpuronomerp 22 1
NYECKUE YPaBHEHUS

https://resh.edu.
ru

TlocnenoBaTenbrHOCTH U

https://resh.edu.

5 5
IpOrpeccumn u
6 [ToBTOpeHue, 06061].[6HI:IC, 3 1 https://resh.edu.
CHCTeMaTH3alus 3HAHUI ru
OBUIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOT'PAMME
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Ne HaumeHnoBaHnue
n/ pa3aeyioB U TeM
n NpOrpamMMmblI

KoaunuyecTBO 4acoB

Bcer | KoHTpoubHbI

0 e padoThI

IIpakTH4eckn
e padoThI

JIEeKTPOHHBIE
(uudgposrbie)
o0pa3oBaTe/ibH
ble pecypchl

Crernens ¢
paloOHATbHBIM
MoKa3aTelIeM.
IToxa3arennHas
byHKIHS.
IToxa3aTennHBIC
ypaBHEHUS U
HEpPaBEHCTBA

12 1

https://resh.edu.ru

Jlorapudmuueckas
GbyHKIHS.

2 Jlorapudmuyeckue
ypaBHEHUS U
HEpaBEHCTBA

12

https://resh.edu.ru

Tpuronomerpuueck
ue QyHKUIUHU U UX

3 rpaduKu.
Tpuronomerpuueck
V€ HEPaBEHCTBA

https://resh.edu.ru

[IpoussogHasi.
4 IIpumeneHue
IIPOU3BOJHOMN

24 1

https://resh.edu.ru

NHurerpai u ero
IIPUMEHEHUS

https://resh.edu.ru

Cucremsl
YpaBHEHUU

12 1

https://resh.edu.ru

Harypanbnsle u
LieJIble Yucia

https://resh.edu.ru

IToBTOpEHuUE,
000011IeHHE,
CUCTEMATHU3ALHS

3HAHUHI

18 2

https://resh.edu.ru

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 6




Y4eOHbIHA KYpC reoMeTpust

10 KVIACC

Ne HaumeHnoBaHue
n/ pa3aeyioB U TeM
n NpOrpamMMblI

KoaunuyecTBO 4acoB

Bcer | KoHTpoJbHBI

0 e padoThI

IIpakTH4eckn
e padoThI

JIEKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/ibH
ble pecypchl

BBeneunue B
CTEPEOMETPUIO

10

https://resh.edu.ru

IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapamiensHOCTD
MPSIMBIX U
IIJIOCKOCTEN

12 1

https://resh.edu.ru

IIepnieHquKyIsIpHOC
3 Tb IPSMBIX U
IJIOCKOCTEN

12

https://resh.edu.ru

VYTl MeXay
4 MPSIMBIMU U
IUIOCKOCTSIMU

10 1

https://resh.edu.ru

5 MHororpanHuku

11 1

https://resh.edu.ru

O0BEMBI
MHOT'OIPaHHHKOB

https://resh.edu.ru

IToBTOpEHME:
7 CEUCHHS,

PACCTOSAHUA U YTJIbI

https://resh.edu.ru

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68 5




11 KJIACC

I[TPOTPAMME

KoanuectBo yacos JIeKTPOHHbIE
HaumenoBanue
Ne (uudgposrbie)
pa3ieIoB U TeM Konrpoabusie | IlpakTuyeckue
n/n Bceero o0pa3oBaTe/bHbIE
NporpamMmel paboThI paboThI
pecypchl
Tena BpareHus 12 https://resh.edu.ru
2 OOBEMEBI TEN 5 1 https://resh.edu.ru
Bexkrops! n
3 KOOPJMHATHI B 10 1 https://resh.edu.ru
MPOCTPAHCTBE
[ToBTOpEHUE,
4 o6obmenue, 7 1 https://resh.edu.ru
cucTeMaTu3auus
3HAHUU
OBUIEE
KOJIMYECTBO
4
YACOB I1O0 3 3 0




MOI[y.HL BCPOATHOCTDb U CTATUCTHUKA

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

KoaunuyecTBO 4acoB

Bcer KoHnTposbHbI
0 e padoThI

IIpakTH4eckn
e padoThI

JIEKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHBI
e pecypcsl

IIpencraBieHue
JaHHBIX U
onucareybHast
CTaTUCTUKA

https://resh.edu.ru

Cnyuaiinble
OTIBITHI U
Clly4alHbIE
COOBITHSI, OTIBITHI C
PaBHOBO3MOXHBIM
U 3JIeMEHTapHBIMU
UCXO/IaMHU

https://resh.edu.ru

Onepanuu Haj
COOBITHSIMU,
CJIO)KEHHUE
BEPOATHOCTEMN

https://resh.edu.ru

YcnosHas
BEPOSITHOCTb,
JIEPEBO
CIIy4aliHOTO
omeITa, popmya
IIOJIHOU
BEPOSATHOCTH U
HE3aBUCHUMOCTb
COOBITHIA

https://resh.edu.ru

DneMEHTHI
KOMOWHATOPUKH

https://resh.edu.ru

Cepun
OCJIEIOBATEILHEI
X UCHBITAaHUH

https://resh.edu.ru

Cnyuaiinble
BEJIMYMHBI U

pacnpeneneHus

https://resh.edu.ru




O0600111EHE U

8 CUCTEMAaTH3ALHS 5 https://resh.edu.ru
3HaHUM
OBIIEE KOJIMYECTBO
YACOB IIO 34

I[TPOTPAMME




11 KVIACC

Ne
n/
n

HaunmenoBanue
pa3aesioB u TeM
MPOrpaMMbI

KoaunuyecTBO 4acoB

Bcer

o

KoHnTposbHbI
e padoThI

IIpakTH4eckn
e padoThI

JIEKTPOHHBIE
(uudposrbie)
o0pa3oBaTe/bHBI
e pecypcsl

MareMaTH4eCKO
€ OXKHJaHue
CIIy4alHOM
BEIIMYUHBI

https://resh.edu.ru

Hucnepcus u
CTaHJapTHOE
OTKJIOHCHHE
CIIy4alHOM
BEJINYUHBI

https://resh.edu.ru

3aKoH OOIbIINX
qucen

https://resh.edu.ru

HenpepsiBHbIE
Clly4alHbIE
BEJIMYHUHBI
(pactpeneneHus

)

https://resh.edu.ru

Hopmainsnoe
pacrpencieHus

https://resh.edu.ru

IToBTOpEHME,
000011ICHIE 1
cHUCTeMaTH3aIus
3HaHUM

19

https://resh.edu.ru

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34
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