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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yueOHOro kypca «MartemaTuka» 0a30BOro ypoBHS IS
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTUYeCKOMY OOpa3oBaHWIO, H TPATUIMH POCCUHUCKOTO 00pa3oBaHUsI.
Peanmuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YUEHUSA YYEBHOI'O KYPCA
Kypc «Anrebpa u Hauajsa MaTEeMaTHYECKOTO aHaiu3a» SBISETCS OJHUM U3
HanboJyiee 3HAYMMBIX B TPOrpaMMe CTapiield IITKOJIbI, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH O00ECleUrMBaeT WHCTPYMEHTAIbHYIO 0a3zy g HU3Y4YCHUs BCEX
€CTECTBEHHO-HAYUYHBIX KYpPCOB, & C IPYrol CTOPOHBI, POPMUPYET JIOTUUECKOE U
a0CTpaKTHOE MBIIICHWE YYalllUXCS HAa ypOBHE, HEOOXOJAMMOM [IJIi OCBOCHHS
KypcoB HMHGOPMATHUKHU, OOIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax
JAHHOTO Kypca ydJallluecsl OBJIaJIEBAIOT YHHBEPCAIbHBIM SI3BIKOM COBPEMEHHOMN
HAyKH, KOoTopas (GOpMyIUpyeT CBOM JOCTHXKEHHUS B MaTeMaTHu4ecKkon (opme.

Kypc anreOpsl 1 Hauan MaTeMaTUYeCKOro aHaIN3a 3aKJIabIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HHU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU M JIOTHYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETHU3AIHI0, a0CTparupoBaHue U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOpbl M Hayajl MaTEMaTUYECKOro aHajiu3a B CTapliedl IIKOJE Yydaluecs
MOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEJIbHOIO
MOCTPOCHUSI MAaTEMATHYECKUX MOJENEH pealbHbIX CUTyalluid W HUHTEpIpETalNu
MOJIYYEHHBIX  PEUICHHM, 3HAKOMSITCS C  OpUMEpaMU  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH B MOpPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIUMUCS
MaTeMaTU4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaeT 3HAYMTEIBHBIM BOCHUTATENIbHBIM MOTEHI[MAJIOM, KOTOPBI
peanu3yeTcs Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO



HAay4YHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuxky ydeOHOU AesiTeIbHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MPOAOJKUTETBHOU
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN PE3YybTaT.

B ocHoBe Mmetonuku oOydeHHsT aireOpe W HadallaM MaTeMaTH4eCKOIo
aHaJu3a JISKUT JeATeIbHOCTHBIN MPUHIIUI O0Y4YCHUSI.

JlaHHBIN KypcC SIBISIETCSI MHTETPATUBHBIM, IMOCKOJBKY OOBEIUHSAET B cebe
COJIEp>)KaHME HECKOJIbKUX MAaTeMaTUYECKUX TUCHIUIUIUH: anredpa, TpPUroHOMETpHs,
MAaTEMAaTHYECKUI aHau3, TEOpUs MHOXKECTB U Jp. [lo Mepe Toro kak ydammecs
OBJIQJICBAlOT BcE 0OoJiee IIMPOKUM MaTEeMaTHYECKUM almapatoM, Yy HUX
MOCJIEIOBATENIbHO  (DOPMUPYETCST M COBEPIICHCTBYETCS yMEHUE CTPOUTH
MAaTeMaTUYECKYIO MOJEb PEAIbHON CUTYaAIlUU, IPUMEHATH 3HAHUS, TTOJIYyYEHHBIE B
Kypce «Aurebpa W Hauyajga MaTeMaTUYECKOro aHaiu3a», JUIsl pelIeHHs
CaMOCTOSAITETILHO  CPOPMYJIMPOBAHHOM MaTeMaTHMYecKoW 3ajJayd, a 3aTeM
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTarT.

B crapmeii mkone ocoboe BHUMaHUE yaeisieTcsi ()OPMHUPOBAHUIO MPOUYHBIX
BBIYMCJIMTEILHBIX HABBIKOB, BKJIIOYAIOIIUX B C€0sl MCIOJB30BAHUE Pa3IUUHBIX
dbopM 3amucu JEHCTBUTENIBHOTO YHCJA, YMEHUE PAIMOHAJIBHO BBIMOJHATH
JEUCTBHUSI C HUMH, JeNaTh MNPUKUIKY, OICHUBAThH pe3ysbrar. OOydaromuecs
MOJIYy4al0T HAaBBIKM NPUOMKEHHBIX BBIUUCICHUMN, BBITIOJHEHUS JEHUCTBUN C
YHCJIaMH, 3alIMCAHHBIMU B CTaHAAPTHOU (popme, UCTIONH30BAaHUSI MATEMATHYECKUX
KOHCTaHT, OLICHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIunusa «YpaBHEHUSI U HEPABEHCTBA» pEaJU3yeTCsl Ha MPOTSHKEHUU BCETO
oOydeHHs] B CTapuied IIKOJIe, TMOCKOJbKY B KaXJIOM paszfeie MporpaMMbl
NPEeyCMOTPEHO PEIICHHE COOTBETCTBYIOMUX 3anad. OOydaromiyecs: OBIaJeBalOT
pPa3IMYHBIMUA METOJAMHU PEUIEHUS IENbIX, PAlUOHAIBHBIX, HPPALNOHAIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApUPMHUUECKHMX U  TPUTOHOMETPUUYECKUX  ypaBHEHUH,
HEpaBEHCTB U UX cucteM. [lonydeHHble YMEHUS UCTIONIB3YIOTCS IIPU UCCIIEA0BAaHUU
(GYHKIIMA ¢ TTOMOIIBI0 TPOU3BOJHOMN, PEIICHUH TPUKIAIHBIX 3ajad W 3a7ad Ha
HAaXOXJCHUE HauOONBIIMX W HAUMEHBIIMX 3HadueHwd ¢GyHkuuu. JlaHHas
colep)kaTelnbHas JIMHHUS BKIIOYAaeT B ce0a Takxke (HopMUpOBaHHE YMEHHM
BBITIONHATD Pacdy€Thl MO (opMyrnaM, MPeoOpa3oBaHUS IETBIX, PAMMOHATHHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXKE BBIPAKECHUM,
colepKaluX CTereHn W Jorapudmel. brarogaps u3ydeHHIO anreOpamdecKoro
Marepuansa [POUCXOAWUT  JNAJIbHEHIIEE  Pa3BUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOTO MBINUICHUS YyYaluxcs, (OPMUPYIOTCS HABBIKA JIEITYKTHBHBIX
paccykaeHuid, paboTbl ¢  CHMBOJBHBIMH  (hopmMamu,  MpPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCMMOCTEH B BHJIC PaBEHCTB W HEPABEHCTB. Anredpa
npearaetr 3¢Q(EeKTUBHbIE HHCTPYMEHTHI JJIsl PEIICHUS MPAKTUYECKUX U



€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIVISIIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToANYeCKass JUHUSA «DyHKUMH U TpadUKU» TECHO
MEPeruIeTaeTCs ¢ IPYruMU JUHUSAMHU Kypca, MOCKOJIBbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCJIEIOBATENBHOCTD U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKAa3aTeNbHOM, JTorapu(PMUUECKO U TPUTOHOMETPUUECKUX QYHKIUN, UX CBOMCTB
U rpaUKoB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3ajad U3 APYruX y4eOHbIX
MPEJIMETOB U PeaIbHON KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIICHHEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TomM Oomblioe BHUMaHHUE
ynensiercss (GOpMHUPOBAHUIO YMEHHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTU MEXKIY
pa3IMYHBIMU BEJIMUMHAMH, HCCJIEAOBATh IMOJY4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepKaTeabHON JTUHUYU HalleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IMO3BOJIAIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMU B
paznuuHoON (opme: aHATUTHYECKOH, rpaduueckoil u cioBecHOW. Ero umsydeHue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHATIOTHH.

CopnepxarenpHas nuHusi «Hauama maTreMaTHyecKoro aHaiv3ay MO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MAaTeMaTUYECKUX, TaK U MPUKIATHBIX 3ajay,
JOCTYITHBIX 00YYarOUIMMCS, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh HMCCIIEA0BATh U
cTpouTh Tpaduku (QYHKIMH, ONpeAeniaTb HMX HaWOONbIINE W HaUMEHbIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (PUryp v OOBEMBI TeN, HAXOOUTh CKOPOCTU U
yCKOpeHusi mpoueccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIENIEd peaNbHbIX CUTYaIlUH,
HAXOXKJICHHSI HAWJIy4IlEero pPElIeHUs B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOrO0 aHalIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHHIO YMEHUW paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HUCKyccTBe. OOyuarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOPax.

B kypce «Anrebpa u Hadama MaTEMaTHYECKOTO aHAIHM3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBBl ~MAaTEMaTHYECKOIO  MOJEIHUPOBAHUS, KOTOpPbIE IPU3BAHBI
chopMHpPOBATH HABBIKH TIOCTPOCHUS MOJIENICH pealbHBIX CUTYAIUi, UCCIICTOBAHUS
ATUX MOJIeNIeld ¢ TOMOIIbIO amnmnaparta aiareOpbl U MaTeMaTUYECKOro aHallhu3a M
MHTEPIpPETALNUNA MOJTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUICTCHbI B KayJbIi
U3 pa3/iesioB MPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHUall Kypca IIMPOKO UCIIOJIb3YETCs
JUISL pelleHusl MPUKIAAHbIX 3a1a4. [Ipu penieHun peanbHbIX NPAKTHUECKUX 3a/1ad
y4Yaluecss pa3BUBAIOT HAOIIOJATEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThbcsi, MCIOJIb30BATh AHAJIOTUIO0, 00001aTh U KOHKPETHU3UPOBATH



npobnemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEUICHUS MPHUKIATHBIX
3a/lay OpPraHM3yeTcsl B IMPOIIECCe M3YUYEHHUsI BCeX TeM Kypca «Auredpa u Hauyasia
MaTE€MaTUYECKOTO aHAIHU3ay.

2. BaxHocTh yueOHOTO Kypca IeOMETpUH Ha YpPOBHE CPEIHEro OOIIero
oOpazoBaHusi OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
MPEAMETHBIX PE3YJIbTaTOB OOYy4YEHHUs T€OMETPUM B HAMPABICHUU JHUYHOCTHOTO
pa3BUTHs OO0yyaromuxcsi, (opMUpoBaHUs (YHKIMOHAIBHOW MaTeMaTUYECKON
IPAMOTHOCTHU, U3YUYCHUSI JPYTUX YUEOHBIX TUCHUIUIUH. Pa3BuTre y 00ydarommxcs
MPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHUM T€OMETPUUECKUX
a0CTpaKIUii, COOTHOIIEHUM PEATbHOTO U WJCAIBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOW HAYKOW SBJIEHUM H IIPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPHUH B CUCTEME HAyK M POJIM MATEMAaTHUYECKOTO MOJICTIMPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUaluXcsl, a TaKXKe KayeCTB MBIIUICHUS, HEOOXOJMMBIX Jis ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBasieTcs oAHUM M3 0a30BBIX IMPEJAMETOB HA YPOBHE CPEIHETO
obmero oOpa3oBaHUs, Tak Kak OOECIEYHMBAET BO3MOXHOCTh H3YUYCHMsI Kak
JUCLUHUIUIMH €CTECTBEHHO-HAaYYHOU HAIPaBJIE€HHOCTU, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIlUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYEHHUU OO0YYaIOIIUMHUCS
HNOHATUMHBIX OCHOB T€OMETPUH U IIOCTPOEHUHU LIETIOYKH JIOTUYECKUX YTBEPKIACHUM
B XOJ€ PEUICHUS TEeOMETPUYECKHUX 3a/ady, YMEHUE BBIABUIaTb U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPU PEUIEHUWU 3a7ad E€CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHne OpHUEHTUPOBATHCS B MPOCTPAHCTBE MIPAET CYHIECTBEHHYIO POJb BO
BCEX 00JIacTAX AESITENIbHOCTH 4enoBeka. OpHeHTalus 4YejJoBeKa BO BPEMEHH H
IPOCTPAHCTBE — HEOOXOJIMMOE YCJIOBHE €ro COIHaJbHOTO OBbITHSA, (opMma
OTPa)KEHUSI OKPYKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSCT pa3Hble BUABI y4EOHOU U TPYIOBOH JESITEIBHOCTH,
ABIISETCS OJHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY aKTyaJlbHa
3amaya (popMUpOBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIICHUS Kak
Pa3HOBUAHOCTH OOpPA3HOTO MBIIIJIEHUS -— CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAIMPABICHUSIM.

Ilens ocBoenus mporpammbl yueOHOTO Kypca «l'eomerpus» Ha 06a3oBoM
ypoBHE 0OyueHuss — 00meoOpa3oBaTebHOE U OOIEKYIbTYpHOE pPa3BUTHE
oOydarommxcs  4epe3  00ecredeHHe  BO3MOXXHOCTH  MPUOOpPETCHUS |
WCMOJIb30BAHUS CHCTEMATHYECKUX TE€OMETPUUYECKHX 3HAHUW W  JCUCTBUHU,
crieuPUYHBIX TEOMETPUH, BO3MOXHOCTH YCIIEIIHOT'O MPOJOJKEHHST 00pa30BaHus
0 CHEUUAIBHOCTSAM, HE CBA3aHHBIM C MPUKIAIHBIM HUCIOJIb30BaHUEM I'€OMETPUHU.



[Iporpamma 1o reoMeTpur Ha ©0a30BOM YpOBHE NpeIHa3Ha4Y€Ha ISl
00y4Jaromuxcs CPeIHEeN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIIBHBIX 3aTPYIHECHUIM
Ha YpOBHE OCHOBHOTO o0I1ero oopazoBanusi. Takum 0oOpa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MAaTEMATHUYECKUE YMEHUS, CBSI3aHHBIC
co crnenuukod TeoMEeTpUHM U HEOOXOJIUMBbIC [Jisi >KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I€OMETpPHUIO Oolee
IyOOKO, €Clii B JaJIbHEHIIIEM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HaHUSAX B MPOGECCUOHATILHON JIEITEIIbHOCTH.

JlocT>KeHUE 1€ OCBOGHMSI TIPOrpaMMbl OOECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMM 3aJadyaMyd  OCBOGHHUSI  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kaccax siBISIIOTCS:

e (QopMHpOBaHHE TPEACTABICHUS O TEOMETPUU KAaK 4YacTH MHUPOBOU

KYJbTYpPbl U OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (QopMHpOBaHHWE TPEACTABICHUS O MHOTOTPAHHHMKAX W TejaxX BpallCHUS
KaK O BOKHEUIIMX MAaTEMAaTUUYECKUX MOJECISIX, MO3BOJISIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (QopMHupOBaHHE YyMEHHUs pacllO3HaBaThb Ha 4YepTekKax, MOJIENIX U B
peasrHOM MUpPE MHOTOTPAHHUKH U TeJia BPalleHUS,

e OBJAJICHHE METOJIaMH DPEIICHUS 3aJlay Ha MOCTPOEHUsI Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMU TMOHATUSIMH O
MHOTOTPaHHUKAX U TeJIaX BpalleHUsI U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  AJITOPUTMAMH  pEIICHWs  OCHOBHBIX  THUIIOB  3aJady;
dbopMupoBaHME  yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKa3aTelIbHbIC
pacCy>KIeHusi B XOJE pEUICHUS CTePEOMETPHUUECKHX 3ajad M 3a7ad C
IPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUICKTYaJbHBIX | TBOPUYECKHUX CIOCOOHOCTEM
oOydJarommxcs, TO3HABAaTEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;

e (dopmupoBanue G yHKIIMOHATBHON IPAMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHUE pacloO3HABATh MPOSBIECHUS T€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEANbHBIX >KU3HECHHBIX
CUTyallUsIX W TPU WM3YYEHUU NPYTUX YIeOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (OpMYNIHpOBaTH WX Ha S3BIKE
TEOMETPUM U CO3aBaTh T€OMETPUUECKUE MOJIEIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUN amnmapaT JUisi pEeUleHUs MNPAKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYUYECHHbIE PE3YIIbTATHI.

OTAMYUTENBHON OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEPEOMETPUM B Hauyalle €ro u3Yy4YeHHs 3aJay, pelIaeMblX Ha YpOBHE



MHTYUTHUBHOI'O MO3HAHHUS, U ONpPeNeIEHHBIM 00pa30oM OpraHru30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YYEHUIO IIPEIMETA.

[Ipennoutenue oTAa€TCsl HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
IIPAKTUYECKON IEATEIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yyalIuxcsi B Kypce€ CTEpEOMETpPHM IPOBOAUTCA 3a CYET peuleHus 3a7ady Ha
COo3JaHue  MPOCTPAaHCTBEHHbIX O00pa3oB M  3aJa4y Ha  ONEpUpPOBAHUE
OpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HarJsIHOCTh, a OINEpUpOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HATJIITHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COJIepKAHUS.

OcHOBHBIE cozepKaTeNbHble TUHUU Kypca «l'eomerpum» B 10—-11 kmaccax:
«MHororpanHukmn», «I[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpaleHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHM
pacnpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO ToJaM
o0ydeHUs Ha YPOBHE CpeIHero o01iero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHHMsl pabouell mporpamMmbl, pacHpelesN€HHbBIM @O0 ToAaM OOy4yeHws,
CTPYKTYpUPOBAaHO TakUM 00pa3oM, 4YTOOBI OBJIAJEHUE TIE€OMETPUUYECKUMHU
HNOHATUSAMHU U HaBbIKAMM OCYILIECTBIISUIOCH MOCIEA0BATENBHO U MOCTYNATENbHO, C
COOJIIO/IEHNEM MPUHIIUIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUAJINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHUX MNpEACTAaBICHUN 00YyYaroIMXCs, paciliupss U
yrayosss e€, 00pa3ys MpoYHbIE MHOKECTBCHHBIC CBSI3H.

3. YueOnsiii mpeamer «BeposiTHOCTh M cTatucTHKa» 0a30BOTO YPOBHS
ABIIAETCS MPOJOKEHUEM M PA3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 6a30BOTro
YpOBHA OCHOBHOW Mmkoibl. Kypc mpegHazHadeH i (QopMupoBaHus y
OoOydJarommxcs CTaTUCTHYECKOW KYJIbTYphl W TOHUMAaHUS POJIU  TEOPUH
BEPOATHOCTEH KaK MAaTeMaTHYE€CKOr0 WHCTPYMEHTA Il HU3YyYECHUs CIIyYalHBIX
coObITHI, BenM4YMH W mporeccoB. [lpm wm3yueHnu Kypca oOoTramarwTcs
MPEICTABICHUS] YYallUXCs O METOJax MCCIEIOBAHUS W3MEHUYHMBOIO MHPA,
pa3BUBaeTCs MOHUMAHHWE 3HAYUMOCTU U OOIIHOCTH MAaTEeMaTUYECKHX METOJ0B
MMO3HAHUSI KAK HEOTHEMJIEMOM YAaCTH COBPEMEHHOIO €CTECTBEHHO-HAaYyYHOIO
MHPOBO33PEHUS.

CoaepxaHue Kypca HampaBJiICHO Ha 3aKpeIyIeHHWE 3HAHUM, MOJYyYEHHBIX MpU
M3y4YEHUU Kypca OCHOBHOW IIKOJIBI U HA Pa3BUTHUE IMPEICTABICHUN O CIIy4alHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXKIY HUMH Ha Ba)XXHbIX NpPUMEpaxX, CHOXKEThI
KOTOPBIX NOYEPIHYTHI U3 OKPYKAOIIETO MUPA.



B cooTBeTcTBHHM C yKa3aHHBIMH IIESIMH B CTPYKType Y4YeOHOTrOo Kypca
«BeposSTHOCTh M CTAaTUCTHKA» CpEAHEH IIKOJIhI Ha 0a30BOM YpPOBHE BBIICICHBI
CIIENYIONINE OCHOBHBIC cojepKaTenbHbie nUHUU: «ClydailHble COOBITHS W
BEPOSITHOCTHY, «CITydailHbIe BEIMYUHBI M 3aKOH OOJIBIINX YHCEI.

BaxkHyro dacTh Kypca 3aHUMaeT HM3yYeHHE TIEOMETPUYECKOTO M|
OMHOMHAJILHOTO pacIpeIesieHnid ¥ 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTAMH
— TIOKAa3aTeJIbHBIM U HOPMaJIbHBIM PaCIPEACIICHUSIMH.

Conepxanne nuHHH «CioydaliHblE COOBITHST W BEPOSTHOCTH» CIIYXKHT
OCHOBOH utsi (hOPMHUPOBAaHUS TIPEJCTABICHUNA O pacHpeleSieHUH BEpPOSTHOCTEH
MEXTy 3HAYCHUSMH CIyYalHBIX BEJIIMYWH, a TAKXKE 3Ta JUHUS HeoOXoaMMa Kak
0aza nns W3ydeHUs 3aKoHA OOJBIIMX YWCen — (PYHAAMEHTaIbHOTO 3aKOHA,
JACHCTBYIONIETO B TPUPOJE U OOIIeCTBE M MMEIONIETO MaTeMaTHYECKYIO
dopmammzanmro. Cam 3aKOH OONBIIMX YKCEN MpEASIaraeTcs B O3HAKOMHTEIHHOU
dbopMe ¢ MUHUMAaJIbHBIM MCIIOJIb30BAaHHEM MaTEMaTHYECKOTo (hopMau3ma.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIYYaHBIMM  BEIIMYMHAMH,
AKIICHTUPYIOT BHHUMAaHHE IIKOJILHUKOB HA OIMCAHWW W HW3YYCHUHW CIIyYalHBIX
SIBJICHUH C TIOMOIIBIO HENpPephIBHBIX (pyHKIMH. OCHOBHOE BHUMAaHHE YICISACTCS
NOKa3aTeJIbHOMY W HOPMAaJbHOMY PACHpECICHUSAM, IPHU ITOM IPEArosaraeTcs
O3HAKOMHTEIBHOE HW3y4YeHHEe MaTepuana 0e3 JJI0Ka3aTelbCTB IMPUMEHSIEMBIX
¢dakToB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha m3ydenue kypca «Martemarrka» Ha 0a30BOM ypOBHE OTBOJMTCS 7 YacOB B
HEJIETI0 B TCUCHHUE Ka)KJI0T0 Tojia o0yueHus, Bcero 469ydeOHbBIX 4acoB.
COAEPKXAHHUE YYEBHOI'O KYPCA

1. Aaredpa u Hayaj1a MAaTEMATHYECKOT 0 AHAIN3A

10 KJIACC
No HaumeHoBaHue pa3ziesioB U TEM MPOrpaMMBbl KonmuecTBo
n/ 4acoB
|
Bcero
1. [ToBTOpeHue kypca anredpsr 7—9 10 g
2. Tpuronomerpuyeckue GyHKIIUU 284
3. OOpatHbIe TPUTOHOMETPUYECKUE (DYHKITUH. 234
TpuronomeTpuyeckue ypaBHEHUS




4, OcHoBHBIE (POPMYIIBI TPUTOHOMETPUU 184
S. Crenenu u kopHu. CTeneHHble GyHKINUN 199
6. [loka3arenbHble U JTorapupmMudeckue GyHKIuu 264
7. Hrtorosoe noBTopeHue 124
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 136
11 KJIACC
Ne HaumenoBaHue pa3fenoB v TeM MPOrpaMMbl KonunuectBo
i 4acoB
/
Bcero
i
1. IToBTOpenue kypca 10 knacca 104
2. DNeMEHTBI TEOPUU MIPEAEIOB 134
3. [TpousBoHast 24 4y
4, UccnenoBanre GyHKIHM C TOMOIIBIO TPOU3BOIHON 224
d. OnpeneneHHbIN HHTETPAI 16 4
6. VYpaBHEHUs, HEpPAaBEHCTBA 264
1. Hrorosoe noBTopeHue 214
OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME 1324

2.I'eomeTpust

10 A KJIACC

Ne i/

HanMeHoBaHue pa3/iesioB U TeM MPOrpaMMbl

Koaun4yecTBO 4acos
Bcero

Bsenenue

4q

I'nasa |. IlapayuienbHOCTH IPSIMBIX U IJIOCKOCTEH

224




3. I'maBa |l. IlepneHIUKVIAPHOCT, NOPAMBIX U | 2149

IJIOCKOCTEHN
4. | I'nasa . MHOrOrpaHHUKH 1549
S. 3aKIIOYNTENBHOE MOBTOPEHHE TeM reomerpun 10 | 6 4
KJlacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 u

11 A KJIACC
Ne n/m HaumeHnoBaHue pa3esoB U TeM KonnuecTBo yacos
NPOorpamMmmabl Bcero

1| Bextopsl B npocTpancTBe. Meto koopauHaT B | 22 4

IPOCTPAHCTBE

2| Hununap, KoHyc, map 16 4
3| O0BEMBI TEN 16 u
4| 3axrounTeIbHOE TOBTOPEHUE 12 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME | 66 4y

3.«BeposiITHOCTDL M CTATHCTHKA»

10 KJIACC
Ne ni/m HaumeHnoBanue pa3nenos u tem nporpammsl | KonnuectBo yacoB
Bcero

1 [IpencraBneHne 1aHHBIX U OMUCATEIbHAS 4
CTaTUCTHKA
CrnydaiiHbIE OTIBITHI U CITyYalHbIE COOBITHS,

2 OMBITHI C PABHOBO3MOKHBIMU 3
AJIEMEHTapPHBIMU UCXOIAMU

3 Oneparuu HajJ COOBITUSIMH, CIIOKEHHUE 3
BEPOSITHOCTEN

4 YcnoBHAsI BEpOSTHOCTH, IEPEBO 6




CIly4aifHOro ombITa, (popMyJia MOJTHOU
BEPOATHOCTU U HE3aBUCHUMOCTb COOBITUI

OnemMeHThl KOMOUHATOPUKHU

Cepuu nocne10BaTeNbHbIX UCTIBITAHUN

City4ailHple BEJTUYUHBI U paCIIpeICICHUS

o N o Ol
o w| b~

O000111eH1E U CUCTEMATHU3AIAA 3HAHU I

OBUIEE KOJIMHECTBO YACOB I10 ITPOI'PAMME 34

11 KJIACC

HauMeHoBaHMe pa3iesioB U TeM
MpOrpaMMbl

No i/t Koau4ecTBO 4acoB

Bcero

MaremaTHueCcKoe 0KUJaHUE CIIyYaHOU
BEJIMUMHBI

Jlucniepcus v CTaHJapTHOE OTKJIOHEHUE
CIy4YaliHOM BEJIMYHHBI

3 3aK0H OOJIBIIIUX YHCEIT 3

HenpepriBHbIE CiydaiiHble BETUYNHBI
(pacmipeneneHus)

5 HopmanbHoe pacnipenenenus 2

IToBTOpEeHnue, 0600IICHNE U 19

CUCTEMAaTHU3AIUS 3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 34

IINIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yNbTaThl OCBOEHUS TPOTPAaMMBI y4eOHOTO TpeaMera
«MaremaTuKa» XapakTepU3yHTCS:

I'paxxnanckoe BocMTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON TIO3UITUU 00YJAIONIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WICHA POCCHUHCKOTO OOIIeCTBa, TPEACTABICHUEM O
MaTeMaTU4YeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SIBJICHUM,



MpoIeayp TpaxAaHCKOro ooOmiecTBa (BBIOOPBI, OMNPOCHI W Mp.), YMEHHEM
B3aHMOJICICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HX
(GYHKUMSAMH U Ha3HAYEHHEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKECHHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKONW MAaT€MaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOW LIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIDKCHHH B JPYrUX HayKaX, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OJTHUYECKOTO  IOBEJICHMUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTnYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOYAs 3CTETHUKY MAaTEeMaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, pellIeHUH, pacCyKJIeHUM;
BOCIIPUMMYHMBOCTHIO K MATEMATHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHME:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TMPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 370poBoro u Oe3omacHoro odpasa >KMU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTAaHKE, COANIAHCUPOBAHHBIA PEKUM 3aHATHI U

OTIbIXa, perynsipHas busnueckas aKTUBHOCTH); ¢dbuznuecKkoro
COBEPIICHCTBOBAHMUS, npu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBHOM
NEeATEIBbHOCTHIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0HS, WHTEPECOM K
pasnmuuHbIM  cepam  NMPOPECCHOHABHOW  JIESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOH M €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBINM BBIOOD
Oynymeit mpodeccun W peann3oBHIBATH COOCTBEHHBIC JKW3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO |
caM0oOOpa30BaHUIO Ha TMPOTSHKCHUH BCEH J>KM3HU, TOTOBHOCTBHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYSCKUX 3a7a4 MAaTEMaTHUCCKOW HAaIIPaBJIECHHOCTH.

IKoJ0rHYecKoe BOCIIUTAHNE:

c(hOpMHUPOBAHHOCTHIO JKOJOTHYECKOW KYJIBTYpPHl, TOHHUMAaHUEM BIIMSHUS
COITMATbHO-KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMAILHOMN
Cpeabl, OCO3HAHMEM TJOOAJBHOTO  XapakTepa OSKOJOTHYECKHX  IpoOieM;
OpHCHTAIMCHl HAa NMPUMCHEHHE MATEMAaTHYCCKUX 3HAHHMM JJIA pelieHds 3a7ad B



0o0JaCTH  OKpy’Karollell cpeabl, IUIaHUPOBAHHUS IMOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCJIEACTBUI JJIs1 OKPY/KAOLIEH CPEbI.

IleHHOCTH HAYYHOI'O NTO3HAHUSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKh M  OOILIECTBEHHOW MPAKTUKW, T[OHUMaHUEM
MaTeMaTUYeCKOl HayKud Kak c@epbl YelIOBEUYECKOW JEeATEIbHOCTH, 3TAloOB €€
pa3BUTHA M 3HAYMMOCTH JUIA Pa3BUTHS UWBWINW3ALWH;, OBJIAJCHUEM SA3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOM KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJIATh IMPOEKTHYK) U HCCIEAOBATENBCKYIO JESITENBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeIMeTHbIE Pe3yJbTaThl OCBOCHHUS IMPOrpamMMbl y4eOHOTO TpeaMeTa
«MareMaTHKa XapaKTepU3yIOTCI OBJIaJICHUEM YHHBEPCAJTbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsIMUY, YHUBEPCATbHBIMU PecyIAMUBHBIMU OeUCMEUIMU.

1) Vuusepcanvnvie  noznasamenvnvle  Oelicmaus, obecneyusarom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCO8 obydaruuxca (oceoenue
Memo008  NO3HAHUSL ~ OKPYXCarnujeco  Mupda,  NpuUMeHeHue  JI02UYEeCKUX,
Ucce008amenbCKux onepayuli, ymeHui pabomamo ¢ ungopmayueti).

ba3zoBble Jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIE NMPU3HAKU MATEeMaTHUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXAY IMOHATUAMH;, (OPMYIHPOBATH
OTpEJeICHNs] ~ TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJaccu(pUKaIMy, OCHOBAHUS JUIsi OOOOIICHUS W CpaBHEHWS, KPUTEPUU
IPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATh, (OPMYTUPOBATH M  MPeoOpa3oOBbIBATh  CYKICHHUS:
yYTBEpJUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE H OOIIueE;
YCIIOBHBIE;

e BBISBISAITH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U |
npotuBopeunss B (aKTaxX, [aHHBIX, HAONIONCHHUSIX U YTBEPKICHHSIX;
npenjaratb  KPpUTEpUH NI BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHIL;

e JIeNaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHAYKTHBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSATEIILHO JI0KA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPKJIEHUN (TIPSIMBbIE U OT MPOTHUBHOTO), BHICTPAMBATH apTyMEHTAITHIO,
MPUBOJIUTh TPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;



BbIOMpaATh Ccroco0 pemeHus ydyeOHOW 3agauu (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUs, BbHIOMpaTh Hauboyiee MOAXOAAIUNA C YYETOM
CaMOCTOSITETILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCKue qeCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
GopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME TPOTHBOpPEUHE, MNpoOIemy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHMIO OCOOEHHOCTEH MaTeMaTHYECKOTOo
o0beKTa, SBJIECHHS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MeEXAY
00BEKTaMH, SABJICHUSIMHU, POIIECCaAMU;

CaMOCTOATENIbHO (POPMYNIHPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLEHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
IPEINOJIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

2)

BBISIBIIATH JIeOUIIUTHI UHOOPMALUU, JaHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOIIPOC U JIJISl pEeUICHUS 3a/1a4H;
BBIOMpAaTh  WHQOpPMAIMIO W3  HCTOYHHKOB  pPAa3IMYHBIX  THIIOB,
aHAIIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHNUS;
CTPYKTYpUPOBaTh MHPOPMAIIHIO, TPEACTABIATh €€ B Pa3IUYHbBIX (hopMax,
WUTFOCTPUPOBATH TPpaUUCCKH;
OILICHUBATh HaIEKHOCTD uHpOpMAIUU o CaMOCTOSITETTLHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicmeus,  00ecneuusarom

choOpMUPOBAHHOCMb COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.
Oo0menue:

BOCIIpUHMMATh ©  (HOPMYyITUPOBATh CYXKIEHUS B COOTBETCTBUH C
YCIOBUSAMH U LIETSIMUA OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JAaBaThb MOSCHEHUS IO
XOJly pELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3YJIbTaT;

B X0Ji€ OOCYXEHHU 3a]1aBaTh BOMPOCHI 10 CYHIECTBY 00CYKAa€MOI TEMBI,
poOJIEeMBI, peraeMou 3aJa4u, BEICKA3bIBATh UJICH, HAIIEJICHHBIC HA MTOUCK
pELICHUS; COMOCTABIIATH CBOM CYXICHUS C CYXICHUAMU JPYIHUX
YYaCTHUKOB JHaliora, OOHapy»XMBaTh pa3jiuue U CXOJCTBO IMO3UIUU; B
KOpPpEKTHOU popMe popMyIupoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;



NpEACTaBIATh  pPE3yJdbTaThl  PEIICHHUS  3aJayd,  JIKCIEPUMEHTA,
UCCJEIOBAHMSI,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIIJIEHUS C YYETOM 3aJ]]a4 MPE3EHTALNHN U OCOOCHHOCTEN ayTUTOPUH.

CorpyaHu4ecTBo:

3)

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYaTbHON paOOThI MPU PEIIEHUH YUeOHbIX 33]a4; IPUHUMATD LIEJIb
COBMECTHOW JESTENIbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOU
paboThl, pacrpeAeniaTh BUAbl padboT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ysbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;
y4acTBOBATh B IPyNMnoBbIX (hopMax paboThl (00CYKaeHuUsI, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBIIOJHATH CBOIO 4YacTh pPabOThl H
KOOpJMHUPOBATh CBOM JEHUCTBUS C JPYTMMH YJ€HaMU KOMAaHJbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHS.

Vuueepcanvnvie  pecynamuenvie  Oeiicmesusl, obecneuusaiom

Gopmuposanue cMblC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

COCTaBJIATH TIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pElIEHUH ¢ Y4ETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJa/JI€Th HABBIKAMHM TII03HABATENIbHOW peQIeKCMH KaK OCO3HAHUs
COBEpIIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQJeTh CIMOCOOAMH  CAMOINPOBEPKH, CaMOKOHTpPOJIS TIpolecca u
pe3yibpTaTa peuieHrus MaTeMaTUYECKON 3aa4u;

OpEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PEIICHUU
3aJlaud, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb Ha OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAWIEHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW € YCIOBUSAM, OOBSCHATH
IIPUYUHBI JTOCTHKECHUS WM HEJOCTMIKCHUS PEe3yJIbTATOB JESITEIBbHOCTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
1. Anre0dpa u HaYaja MaTeMaTHYECKOr0 aHAIHN3a
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- Haxonuts nepecedyeHue u 00beIMHEHNE IBYX MHOKECTB, TPEICTaBICHHBIX

rpauyecK Ha YUCIOBOU MPSAMOM.



- [IpoBOAUTE TOTMYECKUE PACCYKIACHUA B CUTYALUIX [IOBCEIHEBHON KU3HU.

- OnepupoBaTh Ha 0230BOM YpOBHE MOHATUSMH HATypaJbHOTO, 1IEJIOTO,
PaLMOHAIILHOI'0, UPPALMOHAIBHOIO U IEUCTBUTEIIBLHOIO YHCIIA.

- BoinmonuaTh apudmeTrnueckue N1eMCcTBUS C 1€MCTBUTEIbHBIMU YHCIAMHU.
CpaBHUBATbH IEWCTBUTENbHBIE Yncaa Mexay coooi. HaxonuTe 3HaueHus
YHCJIOBBIX BBIPAXKEHUH U aJIreOpanyecKuX BbIPaKEHU MPH 33JaHHBIX 3HAUYEHUAX
IIEPEMEHHBIX.

- OnepupoBath Ha 0230BOM YpOBHE MOHATUSMU: KOPEHb HATYpaJIbHOM CTEEHH
U3 YUCJIA, CTENIEHb C PallMOHAJIBLHBIM MOKa3aTesieM, Jorapu@m ucha.
- U306paxkaTh TOYKaMU Ha YUCIOBOM MPSIMOM 1€MCTBUTENbHBIE YHCTIA, CTEICHH
qucell, KOpHU HaTypaJbHOW CTENEHU U3 YKCEdl, Jorapu(Mbl YUCET B MPOCTHIX
CIIy4asiX.

- OIIGHI/IBaTB " CpaBHUBATH C pallMOHAJILHBIMU YN CJIAaMHU 3HAYCHHA I CJIbIX
cTeneHen YUCCII, KOpHCfI HaTypaHBHOﬁ CTCIICHU M3 YUCCII, JIOFapI/I(l)MOB YUCCII B
IMPOCTHIX CIIydasax.

- OnepupoBath Ha 6a30BOM YPOBHE MOHSATUSMU: YHCIIOBAS
(TpUroHOMETpHYECKast) OKPYKHOCTD, JNTUHA YT YHCIIOBON OKPYKHOCTH.
- COOTHOCHTH JUTHHY JYTH YUCIOBOW OKPY>KHOCTH C MEPOI COOTBETCTBYIOIIETO
IIEHTpaIbHOTO yriia. [lepeBoauTh rpaycHyto Mepy AyTH (yria) B pauaHHyO0 |
HA00OPOT.

-M300pakath Ha YMCIIOBOM OKPYKHOCTH OCHOBHBIE TOYKH, HAXOIUTh
JE€KApTOBBI KOOPAUHATHI 3THUX TOYEK, COOTHOCUTh UX C CHHYCOM M KOCUHYCOM
COOTBETCTBYIOILIETO YHCIIA.

- HaxoauTh TpUrOHOMETpUYECKUE 3HAUCHUS YUCEN B TAOJMYHBIX CIIyYasix.
- OnepupoBaTh Ha 0230BOM YPOBHE MOHSATUAMHU: APKCUHYC, aPKKOCHUHYC,
apPKTaHTEeHC U apPKKOTAHTEHC YKCIIa. YMETh BHIYHCIIATH 3HAUCHUS apK()YHKIINI B
TAaOJIMYHBIX CITyYasX. - BBIITOHATH BBIYUCIIEHUS TTPU
pELICHUN 3a7a4 IPAKTUYECKOr0 XapakTepa.
- BeINOJIHATE IPaKTUYECKUE PACUEThI C UCIOIB30BAaHUEM MPU HEOOXOAUMOCTH
CIIPABOYHBIX MATEPUAJTIOB U BEIYUCIUTEIBHBIX YCTPOUCTB.
- COOTHOCHTDH peabHbIC BEIMYNHBI, XapAKTEPUCTHKNA 0OBEKTOB OKPYKAIOIICH
JNEUCTBUTEIIBHOCTU C X KOHKPETHBIMH YHCJIOBBIMU 3HAYCHHSIMH.
- Ucnionp30BaTh METOIBI OKPYTIICHHUS, PUOIMKCHNS W IPUKUJIKH TIPU PEIIICHUN
MPAKTUYECKUX 3a7a4 U3 NOBCEIHEBHOW KU3HU.
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- OnepupoBaTh Ha 0a30BOM YPOBHE MOHSATUAMMU: 3aBUCUMOCTb BEJTMYMH, PYyHKIUS,
apryMeHT U 3HaueHue (PyHKIMHU, 00J1aCTh OnpeieNeHUust U 00JaCTh 3HAUCHU N
¢yHKMHU, rpaduK 3aBUCUMOCTH, TpaduK GyHKLIKH, BO3pAaCTaHUE U YObIBaHUE
(YHKIIMU HA YMCIOBOM IPOMEXYTKE, HAUOOJbIIee U HAMMEHbIIIEE 3HAUCHUS
(YyHKIMU HA YMCITIOBOM IPOMEXYTKE, YETHASI U HeUeTHash (PyHKLNH,
nepuoanyeckas PyHKIus, Hyau GyHKIUH, IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

- OnepupoBaTh Ha 0230BOM YPOBHE MOHATUSMH: TPUTOHOMETPUUECKHE (PYHKIIUH,
CTerneHHasi, moka3arejabHas u jorapupmuueckas Gynkuuu. Pacno3naBaTte u
CTpOUTH TpaduKu ITUX HYHKIIHIA.

- CooTHOCHUTD rpaduyecKkoe U aHATMTUYECKOE 3a/IaHUs dJIEMEHTAPHbBIX (PYHKIUH.
- Haxonute no rpaduky npubInM>keHHO 3HaueHus1 QyHKIMU B 33JaHHBIX TOYKAX.
- OnuceiBaTh 1o rpaduky cBorcTBa QYHKIUHN (YUTATh TpaduK).

2.I'eomerpus
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OnepupoBaTh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUS W3 HUX IPU PEIICHUU
reOMETPUUYECKUX 3ajay.

OnepupoBaTh NOHATUSAMHU: MAPAIIICTBHOCTD U MEPHEHIUKYISIPHOCTD MPSAMBIX
1 TIOCKOCTEH.

KiaccupunmpoBath B3aMMHOE paCIOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MNOHSATUSAMM: JBYTPaHHBIM YyTroj, T'paHW JBYTPAHHOTO YrIJa,
pebpo ABYrpaHHOTO YIJia; JUHEWHBIM YroJ ABYTPAHHOIO yrja; rpaaycHas Mepa
JIBYTPAHHOI'O yTJia.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBIMYKJIBIN
MHOTOTPAHHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, TPABUJIbHBIN MHOTOTPAaHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAHHHMKOB (MUpaMujaa; IpU3Ma,
MPSMOYTOJIBHBIN Mapajuiesienumne1, Kyo).

Knaccuduumuponats MHOTOTPAaHHUKH, BEIOMpAs OCHOBAHHS JUIS
Ki1accuukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TPaBUIbHBIC
MHOTOT'PaHHUKHU; TPSIMbIe U HAKJIOHHBIE TIPU3MBI, TTapaJIICICIUTIC/IbI).

OnepupoBaTh NOHATUAMU: CEKYIIAs MIOCKOCTh, CECYHEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHIIUIIBI TOCTPOCHUS CEYCHUM, UCIIOIB3YSI METO/I CIIC/IOB.



Ctpoutrb ceyeHUss MHOTOIPAaHHUKOB METOAOM  CJIEAOB, BBINOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUryp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXO0XAEHUE T€OMETPUUYECKUX BEITUYMH 1O 00pa3laM WIH
aNropuT™MaM, TMPUMEHSAS] W3BECTHbIE AHATUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUYECKHUX 3a/1a4 HA BBHIYMCIICHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JO MNOPSAMOW, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaAXO0XJAEHHE T€OMETPUUYECKUX BETUYMH MO0 o0pa3laM WIH
aNropuT™MaM, TPUMEHSS] M3BECTHbIC AHAUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MaTeMaTHMYeCKUMX 3aJady Ha BBIUHMCIEHUE YIJIOB  MEXKIY
CKpPEHIMBAIOUMMUCA MPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI U TIJIOMIAAM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
nUpaMuaa) ¢ TOPUMEHEHHEM (QOpPMYJ; BBIYUCISATH COOTHOILICHUS MEXKIY
TUIONIA/ISIMU TIOBEPXHOCTEH, 00bEMAMU TIOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMH: CHUMMETPHUSL B MPOCTPAHCTBE; ILIEHTP, OCh U
IUIOCKOCTh CUMMETPHUH; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUU (UTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEeACTaBICHHYIO Ha YepTexax U
pPUCYHKaX.

[IpumensTe reomeTpuueckue (aKThl MJIA PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

[IpuMensAT, mpOCTEWIIME MPOTPAaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUU CTEPEOMETPUUYECKUX 3aaY.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U
’KU3HHU, PAaCIIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA IIPAKTUKE: AHAIU3UPOBATH pEajbHBIC
CUTyallUd W TPHUMEHITh HU3YYCHHbBIE IOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTHYeCKu CQHOpPMYIUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC
CUTyallUH Ha SA3BIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM I'€OMETPUUECKHUX MOHITHI U TEOpEM, ammapaTa ajareopbl; penarh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BEIHYHH.
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OnepupoBaTh MOHATHUSIMHU: JEKAPTOBBl KOOPAMHATHI B IMPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YIOJl  MEXIY BEKTOpaMH, CKaJIsIpHOE NPOU3BEIACHHE  BEKTOPOB,
KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.



HaxoauTe cymMMy BEKTOPOB M TNPOM3BEIECHHE BEKTOpPA Ha YHCIIO, Yroi
MEXIY BEKTOpaMH, CKaJISPHOE MPOU3BEJCHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJJIMHEAPHBIM BEKTOPAM.

OnepupoBaTh MOHATUSAMH: MWIMHAPUYECKAs TOBEPXHOCTh, 00pa3zyrolue
MWIMHAPUICCKON  TOBEPXHOCTH;,  MWJIHWHIAP;,  KOHWYECKas  IOBEPXHOCTH,
o0OpasyroIniue KOHUUYEeCKOM MOBEPXHOCTH, KOHYC; chepruyeckasi TOBEPXHOCTh.

Pacno3naBath Tena BpameHus (HUIMHIP, KOHYC, cdepa U map).

OOBSACHITH CIOCOOBI TTOJIYYEHUS TEJT BPAIICHUS.

KnaccudunmpoBath B3aiMHOE pacnoyioxkeHue chepbl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBaHHUE IIAPOBOTO CJIOs, BHICOTA IIAPOBOIO CJIOS,
LIaPOBOM CEKTOP.

Bbraucisate  00BEMBI M IUIOIIAAM  TIOBEPXHOCTEH Tel  BpallcHMS,
TEOMETPUUECKUX TEJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B cdepy U
OMHUCaHHBIH OKoNO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpaIlcHUsI.

BbIYuCHATh COOTHOIICHHUS MEXIY IUIOMIA[sMU MOBEPXHOCTENH UM 00BbEMaMHU
MOA00HBIX TEIL.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInosiHATH (BBIHOCHBIE) IIJIOCKUE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOPETHPOBATH H MNpPeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEACTABICHHYIO HA YepTexax H
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BbIONHATS  IEHCTBUSA  CJIOXKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOpA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaaroT.

[TpumeHsATh TpaBUIIO MApaIIEICTUIIEAA.

3a/aBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[IpumensaTy reomeTpuueckue (AaKThl NI PEIMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEANOoIararoiX HECKOJIBKO IaroB PEIIeHUs, €CIH yCIOBUS IPUMECHECHHS
3a7laHbl B SIBHOU (hopme.

Pemate mpocTeiiue reoMeTpuuecKue 3aqadd Ha TPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.

Pemate 3amaum Ha IOKA3aTEIBCTBO MATEMATHUYECKHX OTHOIICHUH W
HAXO0XJCHUE TEOMETPUICCKUX BEITUYMH M0 00pasiaM Wil alroOpuT™MaM, TPUMEHSS
M3BECTHBIC METOJIBI TIPH PEIICHUH CTAHIAPTHBIX MATEMATHYECKUX 3a71a4.



IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauThs HpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PacIO3HABATh IPOSBICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEajbHbIC
CUTyallUM MW IIPUMEHATh HU3YYEHHBIE IIOHATUSA B MPOLIECCE IIOUCKA pELICHUs
MareMaTuyecku CcHOpMyIUpPOBAHHOW MpoOJIEeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUM Ha $A3bIKE TI'E€OMETPHUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armnapaTa aireopbl; pemarb
IIPAKTUYECKUE 3a71a4H, CBA3AHHbBIC C HAXOKICHUEM IT'€OMETPUYECKUX BEJIUYMH.

3.BeposSiTHOCTL M CTATHCTHKA.
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Yurath ¥ CTPOUTH TAOJIHIIBI U AHATPAMMBI.

OnepupoBaTh  MOHATUSAMH:  CpeAHee  apupMeTHdYecKoe,  MeauaHa,
HauOoJbIIee, HAMMEHbIIIEEe 3HAUCHHE, Pa3MaX MAaCCHUBA YMCIIOBBIX JIAHHBIX.

OnepupoBaTh MOHATHAMU: CIYYallHBIM AKCIEPUMEHT (OIBIT) W CIIy4aifHOe
COOBITHE, DJIEMEHTAPHOE COOBITHE (DJIEMEHTApPHBIA HCXOJ) CIYyYalHOTO OIBITA;
HAXOJUTh BEPOSITHOCTH B OMBITaX C PABHOBO3MOKHBIMU CIIYYaHBIMU COOBITHSIMH,
HaXOAUTh M CPABHUBATH BEPOSTHOCTH COOBITHII B W3YYEHHBIX CIy4alHBIX
AKCIEPUMEHTAX.

Haxomute u ¢dopmynupoBath COOBITHS: TEpECeUYCHHE U OOBEIUHCHHE
JAHHBIX  COOBITHH, COOBITHE, TMPOTUBOMOJOXKHOE JAaHHOMY  COOBITHIO;
MOJIB30BAThCSl AMarpaMMaMu Jisepa U GopMymoil CIOKEHUS BEPOSITHOCTEH TPH
pELICHUH 3a7a4.

OnepupoBaTh MOHATHUSIMU: YCJIOBHAs BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS;
HAaXOAUTh BEPOATHOCTH C MOMOUIBIO MpaBUIa YMHOKEHHUs, C MOMOIIBIO JIepeBa
CIy4aliHOTO OMBITA.

[TpumeHsATh KOMOMHATOPHOE TIPABIIIO YMHOKEHUS MIPU PEIICHUH 3a]1a4.

OnepupoBaTh MNOHSITUAMH: HCHBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEpUs
UCIBITAHWM, yCHeX M HeyJaaya; HaXOAUThb BEpPOSTHOCTU COOBITHMI B CEpUU
HE3aBUCHMbBIX UCTIIBITAHUH JI0 MIEPBOr0 yCIIeXa; HAXOJIUTh BEPOSITHOCTU COOBITUHN B
cepuu ucnbITaHui bepryiu.



OnepupoBaTh  NOHATUSAMH:  CIIy4aliHash  BEJIIMYMHA,  paCIpEleICHUE
BEPOSATHOCTEH, IMarpaMMa paclpeeaeHus.
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CpaBHUBaTh  BEPOATHOCTM  3HAYEHUW  CIy4YallHOM  BEJIMYUHBI 1O
PaCIpPENEIICHUIO U C IIOMOIIBIO JUArPaMM.

OnepupoBaTh NOHATUEM MATEMATUYECKOTO OXKHUJAHUS; IPUBOIUTH IPUMEPHI,
KaK IPUMEHAETCS MATEMATHYECKOE OKHUIAAHUE CIy4alHOM BEJIMYMHBI HAXOIUTh
MaTeMaTUYECKOE 0XKUIAHUE I10 JAHHOMY PAaCIPENAEICHHUIO.

NmeTh nipesicTaBiieHHE O 3aKOHE OOJIBIIUX YUCE.

NmeTts npencraBieHre 0 HOPMaJIbHOM PACIIPEICIICHUHN.



