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MOSACHUTEJIbHASA 3AIINCKA

VYueOHblil Kypc «AJiredpa U HaYajaa MATEMATHYECKOI0 aHAJIM3a)» SBISCTCS
OIHUM U3 HauOoJiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOluiero oOpa3oBaHMs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHeYMBaeT MHCTPYMEHTaNIbHYIO 0a3zy i
M3y4YeHHs] BCEX E€CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (hOpMUpPYET
JIOTHYECKOEe U a0CTPaKTHOE MBIIIJICHHE 00YJaroIIUXCsl Ha YPOBHE, HEOOXOJUMOM JIIsI
ocBOeHHUsI WHGPOPMATUKH, OOIIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH M JPYTUX
AUCUMIUIMH. B pamkax paHHOoro ydeOHOro Kypca oOydYaroliuecsi OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOH HaykH, KoTopas (opMymupyer CcBOH
JIOCTHKEHUS B MaTeMaTudeckon gopme.

VY4eOHblii Kypc aiareOpbl M Havajl MaTeMaTU4YeCKOro aHajiu3a 3aKjaJbIBacT
OCHOBY JJIs1 YCIIEIIIHOTO OBJIa/IeHUs 3aKOHAMH (DPU3UKH, XUMUHU, OMOJIOTUH, TOHUMAaHUS
OCHOBHBIX TEHICHIIMHA Pa3BUTUS SKOHOMUKU M OOIIECTBEHHOM >XU3HU, MO3BOJSIET
OPHEHTUPOBATHCSI B COBPEMEHHBIX IM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HCIOJIb30BaTh MX JUJIsl JalIbHEHIIEero oOpa3oBaHHs U B IOBCEIHEBHOM
KU3HU. B TO XKe Bpemsi oBlajeHHe aOCTPaKTHBIMU U JIOTUYECKH CTPOTHMH
KOHCTPYKUHUSAMHU anreOpbl 1 MaTeMaTUYECKOTO aHAIN3a Pa3BUBAET YMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBAaTh HCTUHHOCTb, JOKAa3bIBATh YTBEPIKIEHHS C TOMOIIBIO
MHIIYKIIUH U PacCyXaaTh IeAyKTUBHO, UCTIOIH30BaTh 0000IIeHNE U KOHKPETU3AIHIO,
abcTparupoBaHHe U aHAJIOTHIO, (POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHUE.

B xone u3yuyenus ydueOHOro kypca «Anredbpa M Hadala MaTeMaTUYECKOTO
aHanmu3a» oOydarolMecs IOJIy4aloT HOBBIM ONBIT PEHICHUs NPUKIAIHBIX 3a/aad,
CaMOCTOSITEJIFHOTO TOCTPOEHUSI MaTeMaTHYeCKUX MOJeNel peajbHbIX CUTYaIui,
MHTEPIPETALNHU TTOJTyYeHHBIX PEUICHUH, 3HAKOMSTCS C IPUMEpPaMU MaTeMaTHYECKUX
3aKOHOMEPHOCTE B MPUPOJE, HAyKe U HUCKYCCTBE, C  BBIJAIOUIMMHUCS
MaTEeMaTHUYECKUMU OTKPBITUSIMU M UX aBTOPaMH.

YueOHbIll Kypc oOnagaer 3HAYUTENbHBIM BOCIUTATEIBHBIM IOTEHIHAIOM,
KOTOPBII  peanu3yeTcss Kak uepe3 y4eOHBbId Marepuan, CIOCOOCTBYIOIIMMA
(GOpMUPOBAHUIO HAyYHOTO MHUPOBO33pEHUS, TaK M uepe3 crneuuuky ydeOHoU
AeSITeIbHOCTH,  TpeOylome  NpOoAODKUTEIbHOW  KOHLIEHTPAlMM  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJyUEHHBIH pe3yIbTarT.

B ocHoBe meronuku oOyueHus aareOpe ¥ HadajgaM MaTeMaTHYeCKOro aHalln3a
JICKUT JIEATENIbHOCTHBINA MPUHIIUIT 00y4eHUs.

B cTpykType yuebHoro xKypca «Aireépa u Hayana MaTeMaTHYECKOTO aHATU3a»
BBIJICTICHBl  CIIEAYIOIIHWE  COJEpKaTeNbHO-MEeTOANYecKne JuHuu: «Yucna
BeIUUCIEHUs», «DyHKIUM U rpadukm», «YpaBHeHHS M HepaBeHCTBa», «Hauama



MaTeMaTHYeCKOro  aHaim3a», «MHOXKecTBa H  JIOTHMKa». Bce  OCHOBHBIC
COJICPIKATEIIPHO-METOUYCCKIE JIMHAM M3y4YaloTCsd Ha TMPOTSHKCHUU JIBYX JIET
oOy4YeHHsI Ha YPOBHE CpPEJHEro oOIIero oOpa3oBaHMs, ECTECTBEHHO JOMOJIHSAS JIPYT
Apyra ¥ MOCTEIIEHHO HACHIIIAsACh HOBBIMM TeMaMH M pas3zieiamu. J[aHHBINA yueOHBIi
Kypc SBISETCS WHTCTPATHUBHBIM, ITIOCKOJIBKY OOBEAMHSIECT B ceOe CoJepiKaHHe
HECKOJIbBKUX MaTeMaTHYeCKHX AWCIHILINH, TaKHX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYCCKHIA aHaJIN3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas JIorTuka u apyrue. [1o
Mepe TOro Kak OoOydaroniuecs OBJIQJCBAIOT BCE 0osiee MIMPOKMM MaTeMAaTHYCCKHM
anmapaToM, y HHX IOCIEIOBATeIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMATHYECKYI0 MOJIC]b pPEAbHON CHUTYyallMd, NPUMEHATh 3HAHWUS,
MOJIyYeHHBIC TIPH WM3yYEeHUH YYeOHOrOo Kypca, IS PEIICHUS CaMOCTOSITEIILHO
c(OpMYIMPOBAHHOW MaTEeMAaTUYECKON 3aJayu, a 3aTeM HWHTEPIPETHPOBATH CBOU
OTBET.

ConepkaTelibHO-METOAMYECKass JUHUA «YWCna W BBIYUCICHHS» 3aBepliaeT
(GopMHpOBaHHE HABHIKOB HCIIOJIH30BAHUS JICHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
Ha4yaToO Ha ypOBHE OCHOBHOTrO 00miero oOpaszoBanms. Ha ypoBHE cpemHero oOIiero
oOpa3zoBanus 0c000€¢ BHUMaHKE yaeseTcs (GOpMUPOBAHUIO HABBIKOB PAIlMOHATBHBIX
BBIYUCIICHUH, BKJIFOYAIOIINUX B CeOsl UCIOIB30BAHHUE PA3IMYHBIX (POPM 3alKCH YKCIa,
YMEHHE JIeJIaTh NPUKUIKY, BBITOJHATH MPUOIMKEHHBIC BBIYMCICHUS, OICHHBAThH
YHCIIOBBIC BBIPAKEHUS, padOTaTh C MAaTeMAaTHYCCKUMH KOHCTAHTAMH. 3HAKOMBIC
00yJaromuMCcsi MHOYKECTBA HATYPATbHBIX, IIEJIBIX, PAIMOHAIBHBIX U ICHCTBUTEIIHHBIX
YKCe TOTIOJTHSFOTCS MHOXKECTBOM KOMIUIEKCHBIX YMCEN. B Ka)10M U3 3THX MHOYKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHeIM(DUUSCKUE 3a/1a4u U OTICPAIMH: JICTICHUE
HAIIEJIO, OTICPUPOBAHNE OCTATKAMU HAa MHOXKECTBE IEJIBIX YHCEJ, 0COObIE CBOWCTBA
paIiOHAIBHBIX W UPPAIMOHAIBHBIX YHCEN, apU(PMETHUSCKHAE OIEpaIliH, a TaKxkKe
M3BJICUCHUE KOPHS HATYpaJbHOW CTCINICHW HAa MHOXKECTBE KOMILJICKCHBIX YHCEI.
bnaronapst mocienoBaTebHOMY PACIIMPEHUIO Kpyra HCIOJIb3YeMbIX 4YHCET H
3HAKOMCTBY C BO3MOXXHOCTSMH WX NPUMCHEHHUS JJIS PEIICHUS Pas3IMyHBbIX 3a1ad
dbopMupyeTcsi TIPEICTaBICHHE O €AWHCTBE MAaTEMaTUKH KaKk HAayKH M e€ poJid B
MOCTPOCHUH MOJIEJICH pPeaJbHOr0 MUpA, IMHPOKO HCIOJIB3YIOTCS OO0OOIICHHUE W
KOHKPETHU3AIHSL.

Jluaus «YpaBHEHUS W HEPABEHCTBAY» pEAM3YyeTCS Ha TMPOTHKCHUH BCETO
oOy4eHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus, TOCKOIBKY B KaXIOM pas3zeiie
[TporpaMMbl TIPETyCMOTPEHO pEIICHUE COOTBETCTBYIOIIMX 3amad. B pesyibrare
oOyJaromuyecss OBJIAJICBAIOT PA3IUYHBIMU METOJIAMH PEIICHUS PaIllMOHATIBHBIX,
UPPAIMOHATIBHBIX, IMOKA3aTEJIbHBIX, JIOTAapU(PMUYECKMX W TPUTOHOMETPHUYCCKUX
YpaBHCHMIA, HEPABCHCTB M CHUCTEM, a TaKXe 3ajad, COJCPIKAIMX IapaMeTphl.
[TosrydeHHBIE YMEHUS IIMPOKO HWCIIONB3YIOTCS TP HCCICIOBAaHUKM (DYHKIHHA C
MTOMOIIBIO MPOU3BOIHOM, IPH PENICHUH NMPUKIIATHBIX 33J1a4 U 33J1a4 Ha HaXOXKICHHE



HauOOJBIINX U HAMMEHbIIUX 3HaueHul (yHKuuu. [laHHas coxepikartenbHas JTHHUS
BKJIIOYAET B ce0s Takxke (OPMUPOBAHUE YMEHHI BBIMOIHITH pacYEThI IO Popmysam,
npeoOpa3oBaHusl  PALMOHAIBHBIX, HWPPALUOHAIBHBIX M  TPUTOHOMETPUYECKHUX
BBIPQXKEHMI, a TaK)Ke BBIPAXKEHUI, COlepKallluX CTENEeHU U jiorapumel. bnarogaps
M3YYCHHIO anreOpandeckoro Marepuaia MPOUCXOAMT JalbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIIUICHUS OO0ydYarommxcs, (HOpMHUPYIOTCS
HABbIKM JIEAYKTHUBHBIX pacCyKIEHHH, pabOThl C CHUMBOJBHBIMH (opMamu,
IPEICTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraer 3)(QeKTUBHbIE MHCTPYMEHTBI JJISl PEILEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJSIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopepxarenpHo-MeTouyeckass JuHUS «DyHKuMH #  TpaduKU»  TECHO
HEPEIJIETACTCA C IPYTUMU JINHUSAMHU Y4E€OHOIO Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE
3aJaéT IOCIEN0BAaTENbHOCTh H3Y4YEHMsl Marepuana. V3ydeHue CTENneHHOM,
MOKa3aTeIbHOM, JorapuMUIECKoil U TPUTOHOMETPUUECKUX (DYHKIUH, UX CBOWCTB U
rpaduKoOB, HCIOJb30BaHUE (DYHKIMUA [JIs1 pelIeHUs 3ajady W3 JAPYTruX Y4eOHBIX
PEIMETOB U pealbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHaJIU30M, TaK
U C pelIeHUuEeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM OoJibllIO€ BHUMaHUE YAENIAeTCs
(GbopMUPOBAHUIO YMEHHMSI BbIpaxaTh (OpPMYyJIaMU 3aBUCUMOCTH MEX]Y Pa3IUYHBIMU
BEJIMYMHAMH, HCCIIEA0BATh MOMyYeHHbIe (DYHKIIUHU, CTPOUTh UX rpaduku. MaTtepuan
ATOM COAEPXKATETbHOW JMHUM HalleJleH Ha pa3BUTHE YMEHUH U HaBBIKOB,
MO3BOJISIIOIIMX BBIPAXATh 3aBUCUMOCTH MEXAY BEIMYMHAMU B pa3IU4HON (opme:
aHAJIMTUYECKOU, rpaduueckoi u cioBecHOU. Ero n3ydyenue cnocooCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOLICHHIO M KOHKPETHU3AllHH,
VICTIOJIb30BAaHUIO aHAJIOTHUM.

CopepxarenpHast JuHUS «Hadana MareMaTH4ecKOro aHajiu3a» IO03BOJISIET
CYLIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTU4eCKUX, TaK M TNPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOYYarOUIMMCs, TaK KaK Yy HHUX IOSBISETCS BO3MOXKHOCTb CTPOMTH
rpaduKy CIOXKHBIX QYHKIUH, ONPEEeNITh UX HaUOOJbIINE U HAUMEHbBIIINE 3HAYCHHUS,
BBIUUCTIATh IUIOMAAN (QUryp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg cojep)kareibHasl JMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
IIOCTPOEHUSI MAaTEMaTUYECKUX MOJIEIEH peallbHbIX CUTYallUW, MO3BOJIIET HAXOAMTH
HaWIy4lllee pEelIeHHe B MPUKIAJAHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBAaMH MAaT€MaTHYECKOr0 aHajau3a CIOCOOCTBYET
pa3BUTHIO aOCTPAaKTHOTO, (OPMaJIbHO-IOTHUECKOrO0 M KPEaTHMBHOIO MBIILICHUS,
(OpMHPOBAHNUIO YMEHUI pacro3HaBaTh IPOSBICHUS 3aKOHOB MaTEMaTHKU B HaykKe,
TeXHUKE M HucKyccTBe. OOydaromuecs y3HAIOT O BBIAAIOIIMXCSA pe3yJbTaTax,
MOJIyYE€HHBIX B XOJI€ PA3BUTHUS MaTeMaTHKU KaK HayKd, U 00 UX aBTOpax.



ConepxarenbHO-MeTOIMYECKast TUHUA «MHOXKECTBA M JIOTHKa» BKIIOYACT B
ce0s DSIEMEHThl TEOPUM MHOXECTB M MATEMaTUYECKOW JIOTHKH. | eOpeTHKO-
MHOECTBEHHBIE MTPEJICTABIICHHS MPOHU3BIBAIOT BECh KYPC IIKOJbHOM MaTeMaTUKH U
npejyiaraloT HauOojiee YHUBEPCAIBbHBIA SI3bIK, OOBEIUHSIONIMNA BCE pa3ielibl
MaTeMaTUKd W €€ TPWIOKEHUH, OHU CBSI3BIBAIOT pa3HbIE MAaTEeMAaTHYECKHE
TUCITUTUTMHBI U UX TIPUJIOKEHUS B efuHOE 11enoe. [1oaToMy BaXHO 1aTh BOBMOXHOCTH
oOydJaroreMycsi MMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK  COBPEMEHHOM
MaTeMaTUKH U UCTOJIb30BaTh €ro JJIs BBIPAXKEHUSI CBOMX MbICIICH. [[pyruM BaKHBIM
IPU3HAKOM MaTeMaTUKH KaK HayKW CJEAYyeT MPU3HATh CBOMCTBEHHYIO €M CTPOroCTh
000CHOBaHUY W CIIEAOBAHHE ONMPEACIEHHBIM MPABUIIaM MMOCTPOCHUS JT0KA3aTEIbCTB.
3HAKOMCTBO C DJIEMEHTAMH MaTEeMaTHYECKON JIOTUKH CIOCOOCTBYET DPa3BUTHIO
JIOTUYECKOTO MBIIJICHUS 00Y4YaroIIUXCs, MO3BOJISET UM CTPOUTh CBOU PACCYKIACHUS
Ha OCHOBE JIOTUUECKHUX MpaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHUS.

B ydyebHOM Kypce «Anrebpa M Hayajga MaTEMaTHUYECKOTO aHaIu3ay
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJEIUPOBAHUS, KOTOPHIC TPU3BAHBI
CrIocoOCTBOBaTh  (DOPMUPOBAHWIO HABBIKOB TIOCTPOCHHUS MOJENIEH  peabHBIX
CUTyalluid, MCCJIEAOBaHUA OJTUX MOJEJCH ¢ TIOMOIIBIO amnmapara ajireopsl u
MaTeMaTU4YECKOr0 aHajin3a, WHTEpIpEeTalnd IIOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHusl BIUIETEHBI B KKIBIM M3 Pa3/IesIOB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHual
y4eOHOTO Kypca MIMPOKO HCTONB3YETCS I PEIIeHUs TPUKIaAHBIX 3amad. [lpu
pEIICHNN  pealbHBIX  MPAKTHYECKUX  3a7ad  oOydwaromuecs  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHUE HAaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBAThL Mpodiaemy. [leaTenbHOCTh
1m0 (hOPMHUPOBAHUIO HABBIKOB PEIICHHS MPHUKJIAIHBIX 337]a4 OPTAaHU3YETCS B MPOIIECCEe
M3Y4YEeHUS BCEX TeM y4eOHOTO Kypca «Anredpa u Hayajsa MaTeMaTUdeCKOTo aHaInu3ay.

Ha usyuenue yuebHoro kypca «Anrebpa u Hadyajia MaTeMaTHYECKOTO aHAJM3ay
otBoauTCs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11 kimacce — 136
yacoB (4 Jaca B HEJIEINIO).

I'eomeTpus sBisieTCs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEJIHETO OOILEro
oOpa3oBaHMs, TaK Kak oOOecreuynBaeT BO3MOXXHOCTb HW3Y4YEHUS AUCIUIUIMH
€CTECTBEHHO-HAYYHON HANpaBJICHHOCTH W MPEAMETOB TyMaHUTApPHOrO LIMKJIA.
[TockonbKy JOTHYECKOE MBIILIEHUE, (HOPMUPYEMOE MPH U3YUYEHUU O0YYaroIIMMHCS
MOHATUMHBIX OCHOB T€OMETPHUH, MPU JOKA3ATEIbCTBE TEOPEM U OCTPOEHUH LIEMOYKH
JIOTUYECKUX YTBEPKACHUN MIPU PELIEHUN FEOMETPUUECKHX 3a7a4, YMEHHUE BbIABUTATH
U OINpOBEpraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NPH PEUICHUU 3a]a4y
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTH (PU3NYECKUX 3a/1a4.

[enp ocBoeHust mporpammbl yueOHOro kypca «I'eomerpusi» Ha yrinyOnéHHOM
YPOBHE — pa3BUTUE MHAMBHUAYAJIbHBIX CIIOCOOHOCTEH OOYy4YarOIIMUXCS MPU U3YYECHHUH



reOMETPUH, KaK COCTaBJSIONIeM TmpeaMeTHOl obmactu «Martematnka
uH(pOpMaTHKa» depe3 oOecreueHne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHUS
0osee TiIy0OKHMX F€OMETPUUECKUX 3HAHUM U JEUCTBU, CIEU(PUUHBIX T€OMETPUH, U
HEOOXOAUMBIX I YCHEIIHOIO IMpOo(ecCHOHAIBHOIO 00pa30BaHUs, CBA3AHHOIO C
UCIIOJIb30BAHUEM MAaTEMATHKH.

[IpuoputeTHBIMH 337auaMu  Kypca TEOMETPUH Ha YriyOJEHHOM YpOBHE,
PaCIIMPSIONIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOT0 ypOBHS, SIBISIFOTCSI:

pacUIMpeHne IPEACTABICHUS O I€OMETPUM KaK 4YaCTH MHMPOBOM KYJIBTYpPHl U
(opMHpPOBaHNE OCO3HAHHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MUPOM;

dbopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (uUrypax Kak o
BAKHEUIIMX MATEMATHYECKUX MOJIEIISIX, TO3BOJISIOIINX OMKUCHIBATh U U3y4aTh Pa3HbIE
SBJICHHMSI OKDPYXKAIOLEro MWpa, 3HAHME IOHATHMHOIO ammapara II0 pa3feiry
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

(opMHpOBaHNE YMEHUS BJIAJIETh OCHOBHBIMM IOHATHUSAMHU O MPOCTPAHCTBEHHBIX
durypax m uUX OCHOBHBIMU CBOMCTBAMHM, 3HAHHE TEOpeM, QOpMyl U YMEHHE HUX
IPUMEHSTh, YMEHHs JTOKA3bIBaTh TEOPEMbl M HAXOAWUTh HECTAHJAPTHHIE CIIOCOOBI
peuieHus 3a1a4;

(opMHpOBaHHE YMEHMS PACIIO3HABATh HA YEPTEXKAX, MOJENIAX U B PEATLHOM
MHpPE MHOTOT'PaHHUKH U TeJla BPALCHUs, KOHCTPYUPOBATh F€OMETPUUECKUE MOJIEIIH;

dbopMUpOBaHHE TIOHMMAaHUS BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOCHHS
MaTEeMaTHYECKUX TeOopHuil, (pOpMHpOBAHME MOHUMAHUS POJH AKCHOMATUKU MPH
IIPOBEICHUH PACCYKICHUN;

(GopMHpOBaHHE YMEHHs BJIAJETh METOJAaMH [OKAa3aTelIbCTB U aAJITOPUTMOB
pEeLIeHUs, YMEHHSI UX IPUMEHSTh, IPOBOJUTh JOKA3aTEJIbHBIE PACCYKIEHUS B XOJE
pELIEHUs] CTEPEOMETPUYECKHUX 3alad M 3aJad C MPAKTHYECKUM COJEPKAHUEM,
(opMHpOBaHUE MPECTABIECHUS O HEOOXOIUMOCTH J10Ka3aTeIbCTB IPU 00OCHOBAHUU
MaTEMaTUYECKUX YTBEPKACHUM U POJIM aKCMOMATHKU B NPOBEACHUMU JEIyKTHUBHBIX
PACCYXKICHU;

pa3BUTHE W  COBEPLICHCTBOBAHWUE HHTEJUIEKTyaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW OOydJaromMXCs, MO3HABATEIHPHOW AKTUBHOCTH, HCCIIEIOBATEIHCKUX
YMEHUH, KpUTUYHOCTU MBILUICHUS, HHTEpeCca K U3YYEHUIO TEOMETPUU;

¢dopMupoBaHue (YHKIMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAHTHON TI'E€OMETPHUMU:
YMEHHsSI pacro3HaBaTh TMPOSIBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEN B PEANbHBIX XU3HEHHBIX CUTYalMSIX M MNPU H3YYEHHUHU JPYTUX
y4eOHBIX  NPEIMETOB, MPOSABICHUS  3aBUCHUMOCTEHl M 3aKOHOMEPHOCTEH,
MOJICIIMPOBAHUS PEANBHBIX CHUTyalUld, MCCIEI0BAaHUAs IIOCTPOCHHBIX MOJENEH,
MHTEPIPETALNHN [TOITYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH COJIepPXKaTEIbHBIMU JTUHUAMH yueOHOro Kypca «I'eomerpusi» B 10—
11 kimaccax sBisroTes: «lIpsimMble U MJIOCKOCTH B IPOCTPAHCTBE», « MHOTOrpaHHUKNY,



«Tema Bpamenus», «BeKTOpsl M KOOPIHMHATBI B NPOCTPAHCTBE», «/[BH:KEeHUsA B
MIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHuE «yMETh OINEPUPOBATH
MOHSATUSIMUY», PEJIEBAHTHBIMU T€OMETPHUH Ha YIIIyOJI€HHOM ypoBHE 00yueHus B 1011
KJlaccaX, OTHOCHTCS KO BCEM COJEpXKaTelbHbIM JIMHUSAM Y4eOHOTrO Kypca, a
(dbopMUpOBaHUE IOTUYECKUX YMEHUN pacipeiesieTcs He TOJIBKO M0 COAEPKAaTeIbHbIM
JUHUSAM, HO U 10 rojaMm oOydenus. CoaepkaHue oOpa3oBaHUs, COOTBETCTBYIOLIEE
NpeIMETHBIM  pe3yibTaTaM ocBoeHusi DenepanbHOM  pabouelt  Mporpammel,
pacnpenenéHHbIM 0 TojilaM 00y4eHHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOMpocaM oOydarouigecss oOpalainch
HEOJHOKPATHO. OTO TMO3BOJISIET OpPraHU30BaTh OBJAJCHHE TIE€OMETPUUYECKHUMHU
NOHATUSIMA M HaBbIKAMU TIOCJEJOBATENIbHO M TOCTYNATEIbHO, C COOJIIOJIEHUEM
OPUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OONIYI0 CHUCTEMY
r€OMETPUYECKUX MPEJCTABICHUN 00yUYaloIMXCs, paciupss u yrayonss e€, oopasys
MPOYHBIE MHOKECTBEHHBIE CBS3H.

[lepexon Kk U3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MO3BOJISIET:

co3gath  ycioBus st guddepeHundanuu  oOy4eHHs,  MOCTPOEHUs
UHAMBUYAIbHBIX 00pa30BaTEIbHBIX MPOTPAMM, 00ECIICUUTh YITyOIEHHOE U3yUYEeHHE
reOMEeTPHUH KaK COCTaBJISIONIeH yueOHoro npeamera «MaremMaTukay;

MOJITOTOBUTH O0YYAIOMIMXCS K MPOJIOJDKEHUIO U3yUYEHUSI MATEMAaTUKU C YUETOM
BBIOOpa Oymymieidl mpodeccuu, obecrmeurBas MPEEMCTBEHHOCTh MEXKIY OOIUM H
npodecCUOHAILHBIM 00pa30BaHUEM.

Ha uzydenune yue6HOro kypca «I'eoMerpus» Ha yriiyoJIEHHOM YPOBHE OTBOJAUTCS
204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hegento), B 11 kmacce — 102 yaca (3 gaca
B HEJIETIIO).

VYueOHbIil Kypc «BeposiTHOCTD M CTATHCTUKAY YTIYOJIEHHOTO YPOBHS SBIISETCS
IPOJOJKEHUEM U Pa3BUTUEM OJHOMMEHHOTO y4eOHOTo Kypca yriayOJa&éHHOTO YPOBHS
Ha YpOBHE CpeaHero oOuiero ooOpas3oBaHHs. YUeOHBIM Kypc MNpeaHa3HAYeH IS
dbopmupoBaHus y OOYy4YaIOIMUXCA CTATUCTUYECKOW KYyJIbTYpbl W TIOHUMAHUS POJIH
TEOPHUH BEPOSTHOCTEN KAK MATEMATHYECKOTO HHCTPYMEHTA JIsl U3YUECHUS CITy4alHbIX
cOOBITHH, BEJIMYUH U TpoiieccoB. [Ipu u3yuenuu kypca o6oramaroTcst NpeiCTaBlIeHUs
oOydJarommxcsi O METOoJaxX MCCIEeIOBaHUS H3MEHYMBOTO MHpA, pPa3BUBAETCS
MOHUMAHUE 3HAYMMOCTH W OOINIHOCTH MAaTeMAaTHYECKHMX METOJOB IO3HAHUS Kak
HEOTHEMJIEMOW YaCTU COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PCHMUSL.

Copepxanne ydeOHOro Kypca HalpaBlI€HO Ha 3aKpelyieHue 3HaHUi,
MOJIYYCHHBIX TIPU U3YUYEHHUH Kypca Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHus, U Ha
Pa3BUTHE NPEACTABICHUN O CIIy4allHbIX BEJIMYMHAX U B3AMMOCBA3SAX MEK/y HUMH Ha



BRXHBIX IPUMEPAX, CIOXKETHI KOTOPBIX IOUYSPIHYTHI M3 OKpYXKalIero mupa. B
pe3ynbTate y 00ydarommxcs JT0DKHO chopMUPOBATHCS MPEACTABICHUE O HanboJee
yIOTPEOUTENBHBIX W OOMIMX MaTEeMaTHYECKUX MOJECNAX, HCIONb3yeMbIX IS
OMHCaHUsI AHTPONOMETPUYECKHX U JAeMOTpadUUYecKUX BEIWYHH, MOTPEIIHOCTEH B
pa3MYHbIC POJAa HM3MEPEHUSX, JTUTCILHOCTH O€30TKa3HOHW pPabOThl TEXHHYECKUX
YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUI M MPOIIECCOB B 001IecTBE. Y YeOHBII
Kypc sBIseTcs 0a30d I OCBOCHHSI BEPOSTHOCTHO-CTATHCTUYCCKUX METOJIOB,
HEOOXOMMBIX CIEIUAINCTAM HE TOJHKO MHKEHEPHBIX CIEIHATbHOCTEH, HO TaKXKe
COILIMATIBHBIX M TICUXOJIOTHUECKUX, TIOCKOJIBKY COBPEMEHHBIC OOIIIECTBEHHBIC HAYKHU B
3HAYUTEIILHON Mepe UCIOJIB3YIOT anmnapar aHajau3a OoJbIINX JaHHBIX. [[eHTpatbHyI0
4acTh Y4Y€OHOTO Kypca 3aHMMaeT OOCYXICHHUE 3aKOHA OOJBIUX YHCET —
(byHIaMEHTAIBHOTO 3aKOHA TIPUPOJIBI, UMEIOIIETO MATEMAaTUIECKYIO (POPMaTH3AITHIO.

B cooTBercTBMM C yKa3aHHBIMH IETISIMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP W CTaTHCTHKAa» Ha YriayOJIEHHOM YpPOBHE BBIJEICHBI OCHOBHBIC
coJiepkaTeNbHble JTUHUHM: «CiydaiiHble COOBITHS M BEpOSTHOCTH» U «CiydaiiHbIe
BEJIMYHHBI M 3aKOH OOJIBIIIMX YHCEI.

[ToMMMO OCHOBHBIX JIMHUW B Y4YEOHBI KypC BKJIIOYECHBI JJIEMEHTHI TCOPHH
rpadoB ¥ TEOPHH MHOXKECTB, HEOOXOMMBIE JJIsI TOJHOIIEHHOTO OCBOSHUS MaTepraia
JAHHOTO y4eOHOTr0 Kypca M CMEXHBIX MATEMAaTHICCKUX YUISOHBIX KYpPCOB.

Conepxanne uHUU «CiydaifHble COOBITHSI M BEPOSTHOCTH» CIYXKUT OCHOBOM
s (OPMUPOBAHUS TMPEACTABICHUN O PpACIPEACICHUN BEPOATHOCTCH MEKITY
3HAYEHUSMU CIy4YailHBIX BEJTMYMH. BakHylO 4acTh B ATOW COACPKATEIHHON JTHHHUU
3aHHUMaeT W3YYCHHE TEOMETPUYECKOr0 M OWHOMHAIBLHOTO pACIpEeNeieHUH W
3HAaKOMCTBO C WX HENPEPBIBHBIMH aHAJIOTAaMH — TOKAa3aTEIBHBIM M HOPMAaJIbHBIM
pacnpeeieHusIMU.

Tembl, cBsI3aHHBIE C HENPEPHIBHBIMH  CIy4YailHBIMA  BEIMYMHAMHU |
pacmpeieieHus MU, aKIICHTUPYIOT BHUMaHUE 00YJarOIIUXCs Ha OMTMCAaHUH U U3YUCHUH
CIIy9aliHbIX SIBIICHUI C TMOMOIIBI0 HEMpepbIBHBIX (yHKIWHA. OCHOBHOE BHHMAaHHE
yACNAETCS MOKa3aTeIbHOMY U HOPMAJIBHOMY PaCIIPEICICHHSIM.

B yueGHOM Kypce mnpeaycMaTpuBaeTCs O3HAKOMHTEIBHOE W3yYEHUE CBSI3H
MEX]Ty CIIy9aiiHBIMU BETMUNHAMU U OTIICAHHUE STOU CBSI3H C IIOMOIIBIO KO3PPHUITCHTA
KOPPEJSIIIMA M €ro BBIOOPOYHOTO aHajora. JTH SJIEMEHTHI COACPIKAHHUS Pa3BUBAIOT
TeMy «J/luarpaMmpl paccemBaHUs», HW3yUYEHHYIO Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsi, 1 BO MHOTOM OITMPAIOTCS HA CBEICHHSI U3 KYPCOB aJIr€OPhI U TEOMETPHH.

Emé oawH 35eMeHT cofiepKaHusl, KOTOPBIH IpeyiaraeTcs Ha 03HaKOMHUTEIILHOM
YPOBHE — MMOCJIEI0BATEILHOCTh CTyYallHbIX HE3aBHCUMBIX COOBITHH, HACTYNAIOIINX B
ennHUIly BpeMeHH. O3HaKOMIIEHHE C paclpeiesieHUEM BEpOSTHOCTEH KOJIUYeCcTBa
TaKUX COOBITHIA HOCUT Pa3BUBAIOIINI XapaKTep U ABJISETCS aKTyaIbHBIM JIJIS Oy TyIIHuX



a0WTYpUEHTOB, TIOCTYNAIOIMUX Ha Y4YEOHBIC CIENHAIBHOCTH, CBS3aHHBIE C
OOIIIECTBEHHBIMU HAyKaMH, TICUXOJIOTUEH U YIIPABICHUEM.

Ha usyuenue yuyeOHOro kypca «BeposiTHOCTh U CTAaTUCTHKA» HA YIIIyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hegento), B 11 kiacce —
34 4gaca (1 gac B Henen).

COIAEPKXAHUE OBYUYEHUA
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 10 KJIACC

Yucsa 1 BbIYUCIEHUSA

Panmonanpubpie uncina. OOBIKHOBEHHBICE U JIECATUYHBIE JAPOOHM, IPOILICHTHI,
OeckoHeuHble TMepuoaudeckue ApoOu. IlpumeneHue apoOeil W TPOLEHTOB IS
pelIeHns NPUKIAAHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIed 3HAaHUU U PEAJIbHOM KU3HMU.

JlelicTBUTENbHBIE 4KCIA. PalnuoHanbHbBIE W HUPPALMOHAIBHBIC  YHCIIA.
Apudmernueckue — omepanud ¢ JEWCTBUTEIBHBIMU  4uclIaMH.  Moayib
JEUCTBUTEIBLHOTO YHCIa M €ro cBoWcTBa. [IpuOmmkEHHBIE BBIUMCICHHS, MpaBUia
OKPYIJICHUSI, IPUKUIKA U OLICHKA PE3YJIbTATa BBIYMCICHUM.

Crenens ¢ niespIM nokaszareaeM. bunom HeroTona. Micnonb3oBaHue Mo axoasmiei
dbopMBI 3amuCcH JCHCTBUTEIBHBIX YHCEN IS DPEIICHUS MPAKTHUUECKHX 3a1ad H
MPEICTABICHUS JAHHBIX.

Apudmerrnyeckuii KOpeHb HaTypajJbHON CTEIEHH U €T0 CBOMCTRA.

Crenenb ¢ palMOHABHBIM T[OKa3aTelieM MW €€ CBOMCTBAa, CTENEHb C
JICMCTBUTEIILHBIM ITOKA3aTEIICM.

Jlorapupm wuymcna. CoiictBa sorapudma. JlecsaTuuHbE W HaTypaJlbHBIC
Jorapu(MBbl.

CuHyC, KOCMHYC, TAHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. ApPKCHUHYC,
APKKOCHHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa U TOXKIECTBEHHBIE ITPEe0Opa3oBaHusl. Y paBHEHHE, KOPEHb YPAaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHHMSI U YpPaBHEHUS-CIEICTBUS. HepaBeHCTBO, pelIeHHE
HEPABEHCTBA.

OcCHOBHBIE METO/BI PEHICHUS IENbIX U APOOHO-PAIMOHAIBHBIX ypaBHEHUH WU
HEpABEHCTB. MHOrowieHbl OT OJHOM IMEPEMEHHOW. J[leieHne MHOrodieHa Ha
MHOTO4JIeH ¢ ocTaTKoM. TeopeMa besy. MHorousneHsl ¢ 1eiabiMu Ko PuiimeHTamu.
Teopema Buera.

[IpeoOpazoBanms YUMCTOBBIX BEIPAKECHUM, COACPKAITUX CTCTICHA U KOPHHU.



HppaunonanbHuble ypaBHEHUSI. OCHOBHBIE METO/bI PELIEHUSI UPPALUOHAIBHBIX
YpPaBHECHUM.

IloxasatenbHble ypaBHeHUs. OCHOBHBIE METOABI PELICHUS I10KA3aTEJIbHBIX
YPaBHECHUU.

[IpeoOpa3oBanHue BbIpaXEHH, COEPIKALIUX JTOTapU(PMBI.

Jlorapupmuueckue ypaBHeHust. OCHOBHBIE METO/IbI PELICHUS JOrapu(PMUIECKUX
YpPaBHEHUM.

OcCHOBHBIE TPUTOHOMETPUYECKHUE (GopMyJIbI. IIpeo6pa3oBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH. PerieHre TPUroHOMETpUYECKUX YPaBHEHUN.

Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CUCTEMBl JIMHEMHBIX
ypaBHeHU. OnpeaenuTesb MaTPUIbl 2X2, ero reOMETPUYECKUN CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYCHHs, NPUMEHEHUE ONPEICIUTEN JUlsl PELIEHUS CUCTEMBI
JIMHENHBIX YpPaBHEHM. Penenne npukiIagselxX 3aa4 ¢ IOMOLIBI CUCTEMBI JIMHEWUHBIX
ypaBHeHuH. lccnenoBaHne TNOCTPOCHHOW MOJENM C IIOMOIIBIO MaTpHIl H
ONPENCTIUTEIIEH.

[ToctpoeHne MaTeMaTUYECKHX MOJENIEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YPaBHEHUN M HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHMI M HEPABEHCTB K PELICHHUIO
MaTEMaTUYECKUX 3aa4 U 33/1a4 U3 PA3IMYHBIX 00J1acTell HAYKU U PEAIbHOM KU3HU.

DYyHKIUHN U TPAPUKHU

OyHkuus, crnocoObl 3amaHus ¢QyHKIUH. B3anMHO oOpaTtHble (QYHKIUH.
Komnozumuss ¢ynuknuit. I'paduk  Qynkumnu. DnemeHTapHbIEe MNpeoOpa3OBaHUs
rpaduKoB QYyHKITUH.

OOnacTh OmpenesieHuss U MHOXECTBO 3HaueHMH (QyHkuuu. Hymu ¢yHkoum.
[IpomexxyTku 3HaKkomocTossHCTBA. UETHBIE M Heu€THBIe QyHKIMU. [lepnomamueckue
¢byakun. IlpomexxyTkn MOHOTOHHOCTH (YHKIMH. MakCMMyMbl W MHUHHUMYMBI
¢ysakuuu. Hanbosnpliee 1 HauMeHbllIee 3HaYEHUS (PYHKIIMM HAa IPOMEXKYTKE.

JIuneiiHas, KBaApaTU4Has M JAPOOHO-TMHEMHAsT (QYHKIUH. OJIEMEHTapHOE
UCCJIEJOBAaHUE U IIOCTPOCHUE UX IPa(PUKOB.

CrenenHast (yHKIHMS ¢ HaTypaJbHBIM M LEJbIM Noka3aTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpauK KOpHS N-Oi CTENEHHU Kak (PYHKIMU 0OpAaTHOW CTENEHH C
HaTypaJbHBIM I10Ka3aTeJIEM.

[loxazarenpHast u jorapupmuueckas (yHKIUH, HUX CBOWCTBA U TIpadUKu.
Hcnonp3oBanue rpadukoB GyHKUUN AJIs PELICHUS] ypaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEIEICHUE TPUTOHOMETPHUECKUX
(GyHKIUI YMCIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX Ipolieccax U siBieHusax. ['paduku
peanbHbIX 3aBUCUMOCTEM.

Havana mareMaTH4ecKOro aHaIu3a



ITocnemoBaTebHOCTH, CHOCOOBI 3aJaHus  IOCJeaoBaTelIbHOCTEH. MeTon
MaTeMaTUYECKOW MHAYKIUU. MOHOTOHHBIE M OTPAHWYEHHBIEC ITOCIEAOBATEIBLHOCTH.
HcTopusi BO3HUKHOBEHHUS MAaTEMAaTHMYECKOTO aHalu3a KaK aHauu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U reoMeTpuyecKkas mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHBIM U 3KCHOHEHUMAIBHBIA pocT. Yucno e. dopMyna CIOKHBIX
IPOLEHTOB. Mcnoap30BanKe IPOrpecCUy AJIs PEeLICHUs pEANIbHBIX 3aa4 IPUKJIaJHOrO
Xapakrepa.

HenpepriBHble PyHKIIMM U UX CBOMCTBA. TOUKH pa3pbiBa. ACUMITOTHI FpaUKOB
¢bynkuii. CBoiicTBa (yHKIIMI HEMPEPHIBHBIX HAa OTpe3ke. MeToa MHTEpBalIOB IS
pelieHus: HepaBeHCTB. [IpuMeHeHne CBOMCTB HENPEPHIBHBIX (YHKIUHN 7S peLICHMS
3a/ay.

IlepBast u BTOpast npousBoaHble PpyHKUMU. OnpeneneHrue, reoMeTPUIECKU U
bu3nuecknii CMbICT MPOU3BOAHON. YpaBHEHHE KacaTeNbHOM K rpa@uKy (pyHKINU.

[IpousBoaubie neMeHTapHbIX GyHKIMH. [Ipon3BogHas cymMMbl, MpOU3BEaCHUS,
YaCTHOT'O ¥ KOMITO3ULIUU (DYHKIUH.

MHosKecTBa M JIOTHKA

MHO»XeCTBO, onepaliiy HaJ MHOKECTBAaMU U X CBOMCTBa. [luarpammel Diinepa—
Benna. [Ipumenenne TeopeTUKO-MHOKXECTBEHHOTO anmnapara Jj1sl ONACAHUS PEAJIbHBIX
MPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOWCTBO MaTEMAaTHMYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHSI.

AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A 11 KJIACC

Yucsa 1 BbIYUCIEHUSA

Harypaneubie u menbie yucna. [lpuMmeHeHHE MPU3HAKOB JEIMMOCTU IICINIBIX
qyuces, Haubopuii oo1mil nenurens (qanee — HOJl) u HauMeHbIiee o01ee KpaTHoe
(manee — HOK), ocratkoB mo Moy, anroputma EBkiuma ais pernieHus 3ajaad B
LIEABIX YHACIaX.

Kowmmnekcupie uncna. AnreOpandeckas U TpUrOHOMETprYecKasi (POpMbI 3amucu
KOMIUIEKCHOTO 4Hcia. ApuPMETHUYECKHUE OIepali ¢ KOMIUICKCHBIMH YHCJIaMHU.
N3o06pakeHre KOMIUIEKCHBIX YHCEN Ha KOOpAMHATHOM miockocT. @opmyna Myaspa.
KopHu n-oii cTenenu u3 KOMIUIEKCHOTo yucia. [I[puMeHeHrne KOMIIEKCHBIX YUCe JJIs
pereHus: GU3NIECKUX U TCOMETPUUECKHX 3a]1a4.

YpaBHeHHs U HEPABEHCTBA

CucreMa U COBOKYMHOCTh YPaBHEHUM U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIe/ICTBUSI. PaBHOCHIIbHBIC HEPABEHCTBA.



Otbop  KOpHEW  TPUTOHOMETPHUYECKHX  ypaBHEHUH  C IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHrne TpuroHoMETpU4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUS IOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METONBl PEIICHHS CUCTEM W COBOKYIHOCTEH pPallMOHAJIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTEeNbHBIX U JIOTAPU(PMUIECKUX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

IIpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX
3aj1a4 M 3a7a4 U3 Pa3InuHbIX 00JacTel HAyKU U peanbHON YKU3HU, MHTEPIIPETALIMS
ITOJIyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommosunmum ¢GyHkuA. ['eoMerpuueckue oOpas3bl ypaBHEHUU W
HEPABEHCTB HAa KOOPJAMHATHOM ITUIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKU.

['padmyeckue MeTOAbl pelIeHUsT ypaBHEHUWH U HepaBeHCTB. [ 'paduueckue
METO/IbI PELICHMS 3a/1a4 C ITapaMEeTPaMH.

Hcnonp3oBanue rpadukoB (YyHKUMH I8 HCCIEAOBaHMUA IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT MpPU PEIICHUU 331a4 U3 APYTUX Y4EOHBIX
MPEIMETOB U PEATBHOM KU3HMU.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

[IpumeHeHne NpPOU3BOAHON K HMCCIEAOBAHHUIO (PYHKUIMHA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxxaenne HauOonbIIero 1 HaMMEHbUIET0 3HaYEHUM HeNpepbIBHOM
(GYHKIIMM Ha OTpE3Ke.

IIpumenenne nDPOU3BOAHOM JUIA HAXOXKACHUS HAWIydIlEero pelIeHUs B
IIPUKJIAIHBIX 3a7a4ax, JJIsl ONPEACIEHUS CKOPOCTH U YCKOPEHUS IPOLIECCA, 3aJaHHOTO
dhopmyIion Ui rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. llepBooOpasHbie
ayIeMeHTapHbIX pyHKuMi. [IpaBuia Hax0Xk1eHUs IEPBOOOPa3HBIX.

WNHrerpan. I'eomerprueckuil CMbICII MHTETpaja. BeluncieHne onpenenéHHoro
uHTerpana no gpopmysne Horotona-JleiiOnuna.

[IpumeHneHne uHTErpasa 111 HaX0KASHU IUIoLaiel IIIOCKUX GUryp 1 00bEMOB
Ir€OMETPUYECKUX TEIL.

[Ipumepsr pemenuit  auddepeHunaIbHbIX  ypaBHeHMH. MaTtemaruueckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBIO U hepeHIINaTbHBIX YPaBHEHUH.

I'EOMETPHUA 10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE



OcHoBHbIE TOHATUA cTepeoMeTpur. Touka, npsimasi, IIIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPHH
U CIEACTBUS U3 HUX.

B3anmHOE pacnonokeHwe TMpsMbIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECS,
IapaJulesIbHbIE U CKPEIMBAIOIIMECS NpsAMbIe. [[pu3HaKy CKpenmBarOIMXCs MPSAMBIX.
[TapannenbHOCTh NPSAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE: NAapajlICIIbHBIE NPSMBIE B
IIPOCTPAHCTBE, NaPAIIEIBbHOCTD TPEX MPAMBIX, MAPAIIETBHOCTD NPSIMOU U IIIOCKOCTH.
[lapannenbHoe M LEHTpaJbHOE MPOEKTUpPOBaHUE, M300pakeHue Guryp. OCHOBHBIE
CBOMCTBa MapajuieIbHOT0 NpoeKTHpoBaHus. M3o0paxenue ¢uryp B napauieabHOU
IIPOEKIMHU. YIWIBI C COHANpPaBICHHBIMA CTOPOHAMH, YIOJ MEXAy NIPSAMBIMA B
npocTpadcTse. [lapamnenbHOCTh MIIOCKOCTEN: MapaJuIeIbHbIE IIJIOCKOCTH, CBOWCTBA
napajiesbHbIX MIockocTel. [Ipocreliiue npocTpaHcTBEHHbIE (PUTYPHI HA MIIOCKOCTH:
TETpadap, NapaJIEIENHUIIE]I, TOCTPOCHUE CEUEHU .

[leprieHIUKYISAPHOCTh NPSIMOM M TUIOCKOCTH: TEPIEHIUKYJIAPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSIMBIE MMAPAIUIENbHBIE U NEPIEHIUKYISAPHBIE K INIOCKOCTH, IPU3HAK
IIEPIIEHIUKYJSIPHOCTH IIPSMOU M INIOCKOCTH, TEOPEMA O MPSMOU NEPIEHANKYJIIPHON
n0ckocTu. OpTOroHanbHOE MPOEKTHPOBAaHUE. [leprneHaAuKynsip W HaKIOHHBIE:
PacCTOSHUE OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM A0 MIJIOCKOCTH, MPOEKIUS
burypsl Ha  IUIOCKOCTh.  [lepmeHAMKYISIPHOCTh  IUIOCKOCTEW:  MPHU3HAK
IIEPIICHINKYJISIPHOCTH IBYX INIOCKOCTEN. Teopema 0 TpEX MEepIEeHIUKYIISIPaXx.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXKAY NPSIMOM U TUIOCKOCTBIO, ABYTPAHHBIA yrod,
JIMHENHBIA Yroa ABYTpaHHOTrO yriia. TpéXrpaHHbli 1 MHOTOTpaHHbIe YIiibl. CBOMCTBA
IJIOCKHX YIJIOB MHOTOrpaHHOro yria. CBOWCTBa IUIOCKMX W JIBYTPAaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKH

Buasl MHOrorpaHHHMKOB, pa3BEPTKa MHOTOrpaHHMKA. lIpu3ma: n-yronpHas
npu3Ma, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYroJbHBIN MapajuleienuIe] U ero cpoiictea. Kparuaiimue
IIyTH Ha NOBEPXHOCTUM MHOrorpaHHuka. Teopema Oiinepa. IIpoctpaHcTBeHHas
teopeMa [ludaropa. Ilupamuga: n-yronbHas nupamuaa, npaBuibHAs M yCEUEHHAs
nupamusbl. CBoiicTBa péOep u  OOKOBBIX TIpaHed MPaBUIBHOM THPaMUJIBIL.
[IpaBuibHBIE MHOTOIPAHHUKH: MpaBUJIbHAs IpU3Ma W NpaBUWJIbHAS NOUPaMUIA,
MpaBHIIbHAS TPEYTOJIbHAS TMPaMHKJIa U IPaBUIIbHBIN TeTpadip, Kyo. [IpencraBnenue o
IIPABWJIBHBIX MHOTOTPAHHMKAX: OKTA3IP, JOAEKA AP U UKOCAMP.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: pEdpa, AuaroHanu, yrisl. [Inomansb
OOKOBOM TMOBEPXHOCTH UM TIOJHOM TOBEPXHOCTH MPAMOW MPU3MBI, IUIONIA/b
OCHOBAHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTU MPSAMOU mpu3Mbl. [1nomans 60koBoOM
IIOBEPXHOCTM M IIOBEPXHOCTH MNPABUIBHOM NHUPaMUIbl, TeOpemMa O IUIOLIAIU
YCEYEHHOU MUPAMMIBI.



CummeTpust B OPOCTPAHCTBE.  DJIEMEHTbl  CUMMETPUM  IPAaBUJIBHBIX
MHOTOIpaHHUKOB. CHMMETpHsi B MNPAaBUJIBHOM MHOIOTPAHHHUKE: CHMMETPHUS
NapaJUIeNIeNMIea, CUMMETPUS IPABUIBHBIX NPU3M, CHMMETPHUs IIPaBUIIBHOU
UPAMUIBIL.

BekTopbl M KOOPAMHATHI B POCTPAHCTBE

IToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOT'O BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHANPABJICHHBIE M IPOTHUBOIIOJIOKHO HAaIPABJIEHHBIE
BEKTOpBl. PaBeHCTBO BEKTOpOB. [[€HCTBHs C BEKTOpaMU: CIIOKEHUE M BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha uuncio. CBoMcTBa
CIIOXKEHUs1 BEKTOpoB. CBOIICTBA YMHOXKEHHMs Bekropa Ha uwucio. IlloHsTue
KOMIUIaHapHble BEKTOpbl. lIpu3Hak kKommuianapHOCTHM TpEX BEKTOpPOB. IIpaBuiio
napayenenunena. Teopema O pas3sIoKEHUM BEKTOpPA IO TPEM HEKOMIUIAHAPHBIM
BeKkTOpaM. lIpsmoyronpHas cucrteMa KoopAuHAT B npocTpaHcTBe. KoopauHaTsl
BeKTOpa. CBsA3b MEXAY KOOPIAMHATAMH BEKTOPA U KOOPJAMHATAMHU TOYEK. YTOJI MEKIY
BekTOpaMu. CKalIsipHOE MPOU3BEAEHNUE BEKTOPOB.

I'EOMETPHUA 11 KVIACC

Tesa Bpamenus

[ToHATHS: TWIMHApPWYECKAsh TOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTbH,
cepudeckas MOBEPXHOCTh, 00pa3yroIIne moBepxHocTel. Tena BpaleHus: UIHHID,
KOHYC, yCEYEHHBIM KOHYC, cdepa, map. BzaumHoe pacmnonoxenue chepsl u
IUIOCKOCTH, KacaTelbHasi IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpalleHUs Ha
iockoctu. Pa3BEprka mumuHapa u konyca. CuMMeTpus cephl U mapa.

O6béM. OcHoBHBIE cBoHcTBa 00bEMOB Ten. Teopema 00 o00BEME
HPSMOYTOJIBHOTO Mapaijiesienunea 1 cieAcTBus u3 He€. OOBEM NpsAMOii U HAKJIOHHON
HPU3MBI, HWIMHAPA, TUpaMuIbl U Konyca. O0BEM 1apa v IIapoBOr0 CErMEHTA.

KomOunanuu Tten BpalleHHs W MHOTOTpaHHUKOB. llpu3ma, BoucaHHas B
[WIMHAP, ONMCAHHAS OKOJIO IunHApa. [lepeceuenue cdepsl u mapa ¢ mIoCKOCTHIO.
Kacanue mapa u cdepbl IiockocTeio. [IoHSITHE MHOTOTPaHHUKA, OTIMCAHHOTO OKOJIO
cdepsl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIM TEJIO BPALLICHHUS.

[Tnomans MOBEPXHOCTH LWJIMHApPA, KOHYcCa, IUIOMAAb cdepbl M e€ YacTei.
[Tomo6ue B mpoctpancTBe. OTHOIIEHHNE OOBEMOB, TIUIOMIA/CH TIOBEPXHOCTEH
nonooubix ¢Quryp. IlpeoOpazoBanue mnomoOusi, romorerusi. Pemenue 3amad Ha
IUIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUICCKUX METOJIOB.

[TocTpoeHne cedyeHUil MHOTOTPAHHUKOB M TeJNl BPALICHUS: CEUEHHs LMIMHIpA
(mapasuienbHO U MEPIIEHANKYIISIPHO OCH ), CEUEHUS KOHYca (TapauieJIbHbIe OCHOBAHUIO
U [TPOXO/ISIIIUE YePe3 BEPIINHY ), CEUCHUS [Iapa, METObI TOCTPOSHHSI CEUEHUI: METO
CIIEZIOB, METOJI BHYTPEHHET O IIPOCKTHPOBAHUSI, METO]I TIEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTopbl 1 KOOPANMHATHI B IPOCTPAHCTBE



Bekrtopsl B mpocTpancTBe. Onepanuu HajJ BEKTOpaMu. BEeKTOpHOE yMHOXKEHUE
BEKTOpOB. CBOMCTBA BEKTOPHOTO YMHOXkeHUS. [IpsMoyroibHasi cucteMa KOOpAUHAT B
npoctpanctBe. Koopaunatel BekTopa. PasznokeHue BekTopa 1o 0asucy.
KoopanHaTHO-BEKTOPHBINM METO/I IPU PEUIEHUN FEOMETPUUYECKHUX 3a7a4.

J{BMKEHUsSI B IPOCTPAHCTBE

JBmxenuss mnpoctpadcTBa. OToOpakeHus. J[BMKeHUS W PaBEHCTBO (QUTyp.
OOmme cBoiCcTBa IBWKECHHWH. Buapl ABMKEHUHN: MapajuIeNbHBIA  TEPEHOC,
LUEHTpaJbHas CHUMMETPHUS, 3€pKaJbHas CUMMETpHUs, IIOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus nogodus. [psmas u cepa Diinepa.

BEPOATHOCTD U CTATUCTHKA 10 KJIACC

I'pad, cBsa3ubIf Tpad, mytu B rpade: mukibl U nenu. CteneHb (BaJeHTHOCTH)
BepiuHbL ['padsl Ha TTOcKOCTH. JlepeBbs.

CrnyyaliHble SKCIEpPUMEHTHI (OMbITHI) M CiIy4yailHble COOBITHS. DJeMEHTapHbIE
coObITHst (McXofbl). BeposiTHOCTH ciydailHOro coObITHS. BaM30CTh 4YacTOThl |
BepOSTHOCTH COOBITHH. CiydaliHbIE OMBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
COOBITHSIMU.

Onepanuu HaJl COOBITUSIMU: TEepeceyeHue, 00beIMHEHUE, MPOTUBOIMOJIOKHbBIE
cobbITusl. J{uarpammsl Ditnepa. opmyiia CI0KEHUSI BEPOSITHOCTEH.

YcnoBHass BEpPOSATHOCTb. YMHOXKEHHUE BEPOSATHOCTEW. JlepeBO CirydyamHOro
skcriepumenTa. @opmyna nosHOM BepostHocTH. Dopmyna baiieca. HesaBucumbie
COOBITHSI.

bunapHbIil crydaiiHblil ONBIT (KMCMBITAHKWE), YyCleX W Heynada. HeszaBucumbie
ucnbiTadus. Cepusi HE3aBUCUMBIX MCIBITAHUM A0 MepBoro ycnexa. [lepectaHoBku u
dakropuan. Yucno coueranuit. Tpeyronsuuk [lackansa. ®opmyna 6unoma HerotoHa.

Cepust He3aBUCHUMBIX uctibiTanui beprymnu. Ciy4aifHbIii BEIOOp U3 KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinas  BenuuuHa.  Pacrnipenenenue — BeposiTHocTe.  [Iuarpamma
pactpenenenua. Onepanuu HajJ CIy4YalHbIMM BeIWYMHAMU. buHapHas ciydaiiHas
BenuuHa. [IpuMmepsl pacnpeneneHuid, B TOM UHCIE€ TE€OMETPUYECKOE U
OMHOMUAIBHOE.

BEPOATHOCTD U CTATUCTHKA 11 KJTACC

CoBMecTHOE pacmpeleneHue JAByX CilydalHbIX BenuuyuH. HesaBucumbie
CJIy4ailHble BEJIMYMHBI.

MaremMaTrnyeckoe OKuJaHue ciydyailHOM BeNU4HHbI (pacupenenenus). [Ipumepsr
MIPUMEHEHUSI MATEMaTHYECKOr0 0’KUJIaHu (CTpaxoBaHUeE, JoTepesi). MaTtemaTudeckoe



OXKHJIaHWE OWMHAPHOW CIIy4ailHOW BENMWYMHBI. MaTeMaTHuecKoe OKHJIAHHE CYyMMBI
CIyYalHbIX  BEJIWYMH. MaremMaTHudyecKoe  OXHUAAHUE TEOMETPUYECKOrO U
OMHOMMAJIBHOTO pacIpeiesIeHUH.

Hucniepcust ¥ CTaHOAPTHOE  OTKIOHEHHWE  CIyYalHOW  BEJIUYHUHBI
(pactipenenenusi). Jlucnepcust OMHAPHOW CIy4yalHOW BEIMYMHBI. MaTtemaTH4ecKoe
0XUJAHHUE MPOU3BEICHUSA U JUCIEPCUA CYyMMbl HE3ABUCUMBIX CIIyYaWHbBIX BEJIWYMH.
Jlucriepcus ¥ CTaHAApTHOE OTKJIOHEHNE OMHOMMAIIBHOTO pacnpesenenus. Jucnepcus
Y CTAHJAPTHOE OTKJIOHEHUE FEOMETPUUECKOTO PACIIPEICTICHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwiméBa. Teopema bepuymiu. 3akoH
0ombIKx yrcen. BeibopouHslil MeTo uccienoBanuii. BeiOopouHbie XapaKTepUCTUKH.
OrneHnBaHWE BEPOSTHOCTH COOBITUS 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka
IPOCTENIINX TUIIOTE3 C MOMOIIBIO U3YUYECHHBIX PACIIPEACICHUM.

HenpepbiBHbIE cilywaiiHble BeJW4uHbL. [lpumepbl. @OyHKUHMS TJIOTHOCTH
BEPOSATHOCTHU pacrpeeneHus. PABHOMEpHOE pacnpeiesieHHe U €ero CBOMCTBA. 3a1ayu,
NPUBOJSIIME K IIOKa3aTeIbHOMY paclpelesieHu0. 3ajadyd, MpPUBOISALIME K
HOPMAJIBHOMY pacrpeneneHuio. OyHKIYs MIIOTHOCTA BEPOSTHOCTH MOKA3aTEIBHOTO
pacnpeneneHus, GyHKUUS MJIOTHOCTH BEPOSTHOCTH HOPMAJIBHOIO paclpeeieHUs.
@yHKIMS IIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIIPEICIICHHUS.

[TocnemoBaTenbHOCT, ~ OJWHOYHBIX  HE3aBUCHUMBIX  COOBITHMI.  3amauw,
IIpUBOAIINE K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciay4aitHeix BenuuuH. Koadduument nuueiHoi koppensuun.
CoBMecTHbIE HaOIIOAEHUS BYX BEIMUUH. BbIOOpOUHBIH KOPIULIMEHT KOPPESIIIHU.
Paznuuue mexny JIMHEMHOW CBSI3bIO M MPUYMHHO-CIICICTBEHHOW CBA3bIO. JIMHEHHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«™AJITEBPA MW  HAYAJJIA  MATEMATHYECKOI'O AHAJIU3A»
(YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3ULKMUA OOYYAIOLIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4J€HAa POCCUUCKOro OOIIECTBA, MPEACTABICHHE O MaTeMaTUYECKUX
OCHOBaX (YHKUMOHUPOBAHMS  PA3NUYHBIX  CTPYKTYp, SIBICHHWH, MpoLEeryp
IPaKIAHCKOTO 0011ecTBa (BRIOOPHI, OMPOCHI U IPYTOE), YMEHHUE B3aUMOICHCTBOBATS C
COIMAIBHBIMUA WHCTUTYTaMH B COOTBETCTBHUU C X (DYHKIIMSIMU ¥ HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUS:



c(hOPMUPOBAHHOCTh POCCHUMCKON T'PaKIaHCKOW HIECHTUYHOCTH, YBAXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUHCKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTUKEHUAM POCCUICKUX MAaT€MATHUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIBI,
UCIOJIb30BAaHUE H3THUX JIOCTHKEHUH B JPYrux HayKax, TEXHOJIOrHsX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHWE IyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, cHOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS, CBA3AHHOIO C IMPAKTUYECKUM
OPUMEHEHUEM JTOCTMKEHUN HAyKH U JIEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYNBOTO Oy IYIIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAs OSCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3a/lay, PEIICHUM, pacCy)JIeHUN, BOCIPUUMUYUBOCTh K
MaTeMaTUYECKUM aclieKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uyeckoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSATh MaTEMaTUYECKHE 3HAHUSI B MHTEpecax
310pOBOro M Oe3omacHoro o0Opasa >KM3HU, OTBETCTBEHHOE OTHOILIEHHUE K CBOEMY
3I0pOBbIO (310pOBOE MHUTAaHHME, COATAHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXA,
perynspHas (Qu3udeckas aKTUBHOCTH), (DH3WYECKOE COBEPIICHCTBOBAHUE TMPHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOMN JEATEIBHOCTHIO;

6) Tpy10BOr0 BOCIIUTAHNS:

TOTOBHOCTH K TPYly, OCO3HaHUE IIEHHOCTH TPYAOIO0US, MHTEPEC K Pa3TuUHbIM
chepam mnpodeccuoHATbHOM JEeATEeNbHOCTH, CBA3AHHBIM C MaTEMaTUKOW U €€
MPWIOKEHUSIMHA, YMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymymied mpodeccuu u
peann30BbIBAaTh COOCTBEHHBIE >KM3HEHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY OOpa30BaHUIO U CAMOOOPA30BaHUIO HA MPOTSHKEHUHU BCEHl KU3HM,
TOTOBHOCTb K aKTHBHOMY YYaCTHIO B PEIICHUH NMPAKTUYECKUX 33/1a4 MATEMaTUYECKON
HaIIPaBJICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYphbl, T[MOHAMAaHHUE  BIUSHUS
COLMAJIbHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MNPHUPOJHOM M COLMAIBHOU
Cpelibl, 0OCO3HAaHUE I100aTbHOT0 XapakTepa K0JIOrMYeCKUX Mpo0ieM, OpUeHTalks Ha
MpUMEHEHNE MaTeMaTHIECKUX 3HAHUU JJIs peIIeHUs 3a7a9 B 00JaCTH OKPYKAFOIICH
cpenbl, IUIAHUPOBAHME MOCTYNMKOB M OLIEHKH HMX BO3MOXHBIX MOCIEICTBUN ISt
OKPYXarouen Cpeabl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHKW, TOHUMAaHUE MATEMATUIECKOM
HayK{ Kak c(epbl YeJTOBEUYECKON NESITEIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH



JUISl PAa3BUTHS LIMBUJIM3ALUH, OBJIAJICHUE SA3BIKOM MAaT€MaTUKUM U MAaTeMaTHYECKOU
KYJBTYPOU KaK CPEACTBOM IO3HAHUS MUPA, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO U
UCCIIEN0BATEIBCKYIO NEATEIBHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbBIE YUeOHbIE 1eliCTBUSA

ba3oBble 1ornueckue AecTBU:

BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBbIC MPHU3HAKKM MAaTeMAaTHYECKUX
00BEKTOB, MOHATUN, OTHOIIEHUI MEXIY MOHATUSAMHU, GOPMYIUPOBATH OIMpPEACTICHUS
NOHSTHH, YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KiacCU(UKAIMU, OCHOBAHUS IS
0000IIEHHS U CPaBHEHUS, KPUTEPUH IMPOBOJUMOTO aHAIH3a;

BOCITPUHUMAT, dbopmynupoBaTh M TPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, EAUNHUYHBIC, YACTHBIC U OOITUE, YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B
(dakTax, NaHHbBIX, HAOMIOJEHUAX U YTBEPKACHUSAX, Mpeljaratb KpUTEpPUH s
BBIIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JIenaTh BBIBOJBI C HKCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W
MHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUY;

IPOBOJUTH CAMOCTOSITENIBHO JIOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKIECHUN
(npsiMble ¥ OT POTUBHOIO), BBICTPAUBATh APIyMEHTAIIUIO, PUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

BBIOMPATH CIIOCOO pereHust yadeOHoM 3a1a4u (CpaBHUBATH HECKOIHKO BAPUAHTOB
penieHus, BBIOMpaTh Haubosee NOAXOAAIUN C YYETOM CAMOCTOSITEIBHO BbIIEICHHBIX
KPUTEPHUER).

Bba3oBble ucciaenoBarelbCKue 1eMCTBUA:

MCIIOJIh30BaTh BOMPOCH KaK MCCIIENOBATEILCKUA WHCTPYMEHT ITO3HAHMSI,
(hopMyIHUpPOBaThH BOMIPOCHI, PUKCUPYIOITUE MPOTUBOPEUNE, MPOOIEMy, YCTAaHABIUBATh
UCKOMOE M JaHHOe, (OpMHpPOBATH THIIOTE3Y, APTyMEHTHUPOBATH CBOIO MO3HUIIHUIO,
MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIFHO CTUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEAOBAHKE TIO
YCTAaHOBJICHUIO OCOOEHHOCTEM MAaTeMaTHYeCKOro OOBEeKTa, SBJICHUS, TMpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSTENIbHO (OPMYIHPOBATh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaTaM
IPOBEIEHHOTO HAOIIOAEHUS, HCCIIEIOBAHMUS, OIIEHUBATH JOCTOBEPHOCTH MOJTYYEHHBIX
PE3yNhTaTOB, BHIBOJIOB M 000OIIECHNUI;

MPOTHO3UPOBAThL BO3MOKHOE pa3BUTHE IMpoIecca, a TakKe BBIJIBUTATH
NPENOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undpopmanmeii:



BBISBJIATH ACPUIUTH MH(GOpPMALMM, JAaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BONPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(OPMAIMIO W3 MCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAIW3HPOBATH,
CHCTEMaTH3UPOBATh U WHTEPIPETUPOBATh MH(POPMAIUIO PA3IUYHBIX BUJOB U (hopm
Mpe/ICTaBICHHUS;

CTPYKTYpUpOBaTh HHGOpPMALIMIO, TPEICTaBIAThH €€ B pa3iHuHbIX (opMax,
WJUTIOCTPUPOBATH TpapUUecKH;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE yueOHbIe 1eiicTBUS

OO0wmenne:

BOCIIPHHUMATh U (OPMYJIHUPOBATH CY)KJEHHSI B COOTBETCTBUH C YCIOBHUSIMH U
LEJISIMH OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELIEeHUs 3a/1a4l, KOMMEHTHPOBATh
MOJYYECHHBIH Pe3yibTaT;

B Xojae OOCYXXAEeHHs 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYXJaeMOW TEMBI,
mpo0JIeMbl, perraeMoi 3a/1a4u, BbICKA3bIBaTh UJEH, HAIlCJIEHHbIE HA TIOMCK PELICHMUS,
COTIOCTABJIATh CBOM CYXACHHS C CYXICHUSMU JPYTUX YYaCTHHKOB JWajora,
OoOHapyXUBaTh Pa3IMUMe U CXOJICTBO MO3UIIHI1, B KOPPEKTHOH popme hopMyInpoBaTh
pa3HoIJIacHsi, CBOM BO3PasKEHMUS;

NpPEACTaBIATh PE3YNbTaThl PEIICHUS 3aJaud, SKCIEpPUMEHTa, MCCIEeIOBAHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (opmMar BBICTYIJICHUS C Y4YETOM 3ajad
Mpe3eHTALMU U OCOOCHHOCTEN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3a/lay, BHIOMPATh CIIOCO0 pemeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHPOPMALIUU.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJLJIEKT:

BJIAJICTh HABBIKAMHU TIO3HABATEIHLHON pediekchy Kak 0CO3HAHUSI COBEPIIAEMbIX
JNEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, HX pPE3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIEcca U pe3yibTaTa PelIeHUs MaTeMaTH4eCKOM
3a/lauu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPHU PEUICHUU 3aJauH,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;



OIICHMBATh COOTBETCTBHE PE3YJIbTATa IEJIU U YCIOBUSAM, OOBICHITH MPUIHHBI
JOCTIDKEHUSI WIIM HEJIOCTIDKCHHS PE3yJbTAaTOB JEATEILHOCTH, HAXOIWUTh OIIHOKY,
JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBHUAYATHHOU
paboTHI TIPU pPEIICHNH y9eOHBIX 3a7a4, TPUHUMATh 11€JTb COBMECTHOU JIESITEIbHOCTH,
MJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, pacmpenensaTb BHUABI PadoT,
JIOTOBApUBATLCA, OOCYXKIaTh MpPOILIECC U PE3yNbTar paldoThl, 0000LIATh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboThl (0OCYXKIeHWs, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIE), BHITIOJHATH CBOIO YacTh PabOThI M KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aMOICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kJacce oOydYaromIMiics TMOJYYUT CIICIYIOIINAE
MpeIMETHBIE PE3yNIbTAThI IO OTACIBHBIM TeMaM paboueli mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayalla MaTeMaTUYECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOJHO OMEpUPOBATh TMOHATUAMH: pPAIMOHAIIBHOE 4YHUCJIO0, OECKOHEYHas
nepuoAnydeckass  apoOb, TMPOLEHTHI, HPPALMOHAIBLHOE  YHCIO, MHOXECTBa
pPalMOHAJIBHBIX U JICHCTBUTENBHBIX YUCEI, MOAYJb JEHCTBUTEIBLHOTO YUCA;

MPUMEHSTH IPOOH U TIPOLICHTHI IS PEIICHUS TPUKIAIHBIX 3a7a49 U3 Pa3IMIHbIX
OTpaciiell 3HaHUM U PEaJIbHOM KU3HU;

OPUMEHSTh NMPUOIMKEHHBIE BBIYUCIICHUS, NTpaBUia OKPYIJICHUS, NPUKUIKY U
OLICHKY PE3yJbTaTa BHIYUCICHUN;

CBOOOZIHO OMEpUpOBAaTh TMOHSATHUEM: CTENEHb C ILENbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOMASIIYI0 (OpMy 3anmucu JEHCTBUTEIBHBIX YUCEN ISl PEIICHUs
NPAKTUYECKUX 33/1a4 U MPEACTABIICHHS JaHHBIX;

CcBOOOJHO OMEpUPOBATh MOHSATHEM: apU(PMETUYECKUN KOPEHb HATypabHOM
CTEIIEHU;

cBOOOIHO ONEPUPOBAThH MOHATHEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTelIeM;

CBOOOJHO OINEpPUPOBATH MOHATUAMM: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypajbHbIE JIOTApUDMBIL;

CcBOOOZHO OMEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;



OTEpUPOBATH TMOHATUSAMU: APKCHUHYC, APKKOCHHYC W ApKTaHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
pPaBHOCUJIbHBIE YPABHEHUS U YpaBHEHUS-CIEACTBHSI, PABHOCUIILHBIE HEPABCHCTBA,

OPUMEHSTh pPa3IMYHbIE METOJbl PEIICHUS PpalUOHAIBHBIX H  JPOOHO-
paloHaIbHBIX YPAaBHEHUH, TPUMEHSITh METOJ] MHTEPBAJIOB JUISI PEILICHUS] HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: MHOTOYJIEH OT OJHOW MEepPEeMEHHOM,
MHOTOWJIEH C LENbIMU KOd()PUIIMEHTaMU, KOPHA MHOTOYJICHA, PUMEHSTH JEJICHHE
MHOTOYJIEHa HA MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Bueta ans pemenus
3ajady;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEHHBIX YpaBHEHUN, MaTpHUIIa,
ONpeNeIUTeNIb MATPUILIBI 2 X 2 M €r0 FTeOMETPUUYECKUM CMBICII, HCTI0JIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 1js BBIYUCICHUS €ro 3HAYEHUS!, IPUMEHSITh ONPEIeTUTENH IS
pElIeHUsI CHUCTEMbl JTUHEHHBIX YpaBHEHHM, MOAEIMPOBATH pEalIbHbIE CHUTYaIMH C
MOMOIUIBI0 CHCTEMBI JIMHEWHBIX YPaBHEHHM, HCCIEAOBATh MOCTPOCHHBIE MOENU C
MOMOILBIO MaTPUIL U OTPEICTUTENICH, MHTEPIPETUPOBATH MOJIYUEHHBIN PE3yJIbTaT;

MCII0JIb30BATh CBOMCTBA JEHCTBUI C KOPHSMHU AJI TPeoOpa30BaHus BhIPAKEHUM;

BBITIOJHATH MPeoOpa30oBaHUs YMCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEIEHHU C
paloHaIbHBIM TTOKa3aTEeNIeM;

MCIIOJIb30BaTh CBOMCTBA JIOrapu(MoB sl mMpeoOpazoBaHusl JorapupmMuueckux
BBIPAKCHU U,

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: HPpPAIMOHANIbHBIE, [OKa3aTelbHbIE U
JorapuMUUEcKUe ypaBHEHUS, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUIIBHBIX
MEPEXO0JI0B WJIM OCYIIECTBIISAA MPOBEPKY KOPHEH;

OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYEcKUe (OpMysbl sl mpeoOpa3zoBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUMH;

CBOOOJHO  OMEPUPOBATH  MMOHSATHUEM: TPUTOHOMETPUUECKOE ypaBHEHHE,
OPUMEHSTh  HEoOXOoaumble  (GOpMyNbl Ui  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJIEJIMPOBATh peajbHbIE CUTYAI[UU Ha S3bIKE aIreOpbl, COCTABISATH BHIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA I10 YCJIOBHIO 33J]a4M, UCCIIEI0BATh MOCTPOECHHBIE MOJAECIIHU C
MCIIOJIb30BaHUEM ammapara anreOphl.

DOyHKuMU U rpapuku:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: (PYHKIHSA, CHOCOOBI 3amaHus (YHKIHH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIO3UIIUs PYHKIUN, Tpaduk HYyHKIIUU, BBITOIHSTH
aJIeMeHTapHbIe Tpeodpa3oBaHus rpad@uKoB QYHKIIHIA;

CBOOOJHO OIEpUpPOBaTh MOHATUSAMU: OOJACTh OMPEIECICHUS U MHOMXKECTBO
3HaYeHUH PYHKIMH, HYTU QYHKIUH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,



CBOOOZAHO OMEpUPOBATH MOHATHUSAMHU: UETHBIE U HEYETHBIE (YHKIUH,
nepuoandeckre (QyHKUIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLHH, MAKCUMYMBI H
MUHUMYMbI (QYHKIMM, HauOOJblIee W HauMEHbIIEe 3HAYeHUE (QYHKIUM Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: CTENEHHas (PyHKUMA C HaTypaldbHBIM H
LEeJbIM TOKa3aTelleM, rpapuK CTENEeHHON (YHKIMH C HATypajJbHBIM U IIEJIBIM
nokasaresneMm, rpaduk KOpHA Nn-0M CTeNMeHM Kak (YHKIUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM [10Ka3aTeleM;

ONEpUpPOBaTh MOHATHAMM: JIMHEWHas, KBaJpaTU4Has M JApOOHO-TMHEHHAs
(GyHKIIUH, BBITIOJIHATE 3JIEMEHTAPHOE HCCIEA0BAHNE U MIOCTPOECHUE UX TPAPUKOB;

CBOOOJHO OMNEpPUPOBaTh TMOHATUAMHU: I[IOKa3aTeiabHass M JorapupmMuueckas
(yHKIMH, UX CBOWCTBA MU rpaUKd, HCHOJb30BAaTh HUX TIpadUKU A pEIICHUs
YPaBHEHUM;

CBOOOZIHO ONEpUPOBATH MOHATUSAMHU: TPUTOHOMETPUUYECKAs OKPY)KHOCTb,
OTpe/ieNieHUEe TPUTOHOMETPUUECKHUX (DYHKIIUI YHUCIOBOTO apTyMEHTa;

UCIONB30BaTh Ipaduku  (GYHKIUM A8 KCCIENOBaHUS  IPOLECCOB |
3aBHCHUMOCTEH IpH PEIICHUU 3a7ad M3 JAPYTruX y4yeOHBIX MPEAMETOB U PEaIbHOM
’KU3HU, BBIpAXaTh (HOPMYyJIaMU 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OMNEpUpPOBaTh MOHATHUSAMHU: apudMeThdecKkas M TIeOMETpHUYecKas
nporpeccusi, 0ECKOHEUYHO YOBbIBaIOIasi r€OMETpUYEcKasl Mporpeccus, JTUHEHHBIA U
AKCIIOHEHIIMATIBHBIA pOCT, (OpMysa CIOXKHBIX HMPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCUU JJsl PELIEHUS peajbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa,

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: IOCIENOBATEIBHOCTD, CIIOCOOBI 3aJaHMS
[IOCJIEI0BATENbHOCTEN, MOHOTOHHBIE W OIPAHUYEHHBIE IOCJIEI0BATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apO’KJICHUSI MaTEMaTUUYECKOIO aHaJIN3a KaK aHalIu3a OECKOHEUHO
MaJbIX;

CBOOOJHO OMEPUPOBATHh MOHITUSIMU: HENPEPBIBHbIE (DYHKIIMU, TOUKU pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOZIHO OIlEpUpPOBaTh MOHATUEM: (YHKIMS, HEIpEpbIBHasE Ha OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMH AJISl peLICHU 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATHIMU: MEpPBasi U BTOPast MPOU3BOJHbIE (QYHKIUH,
KacareibHas K rpaduKy QyHKIHHY;

BBIUNCIISITH IPOU3BOHBIE CYMMBI, IPOU3BEEHUS, YACTHOT'O U KOMIIO3MIIMHU JIBYX
(GyHKIUI, 3HaTh IPOU3BOIHBIE DJIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh TE€OMETPUYECKHM M (DU3MUECKUH CMBICI MPOU3BOAHON IS
pelieHus 3aaau.



MHo:xecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Ajis ONMUCaHUs peajbHBIX
IPOLIECCOB U SIBJICHUM, TPYU PEUICHUU 3a]]a4 U3 APYTUX yU4E€OHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBATh TOHATUSMHU: OIPEACICHHE, TeopemMa, YypaBHECHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, JOKA3aTeIhCTBO, PABHOCUIILHBIC
YpaBHEHUS U HEPABEHCTRBA.

K xonmy obOyuenuss B 11 kJiacce oOydYaromIMiiCs TMOJYyYUT CIICIYIOIINAE
peIMETHbIE PE3yIbTaThl O OTAEIBHBIM TEMaM pabouei mporpaMMbl y4eOHOT0 Kypca
«Anrebpa 1 HayaJla MATEMAaTHYECKOTO aHAITN3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: HATYPAJIbHOE U LIENI0€ YHUCII0, MHOXKECTBA
HATypaJbHBIX U LEJBIX YHUCEN, UCIOJIb30BaTh MPU3HAKU JEIMMOCTU LIENbIX YHUCEN,
HO/Jl u HOK HarypanbHbIX 4YHceNn sl pELIeHUs 3aJad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJHO OMEpPUPOBATH TMOHSATHEM OCTaTKa 1O MOMYJIO, 3alUChIBATh
HaTypaJbHbIE YMCIIA B PA3IMYHbBIX MMO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJHO OMEpUpPOBATh IMOHATUAMH: KOMILJIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, TPENCTaBIATh KOMIUICKCHBIE YHCJIa B alreOpandeckoud W
TPUTOHOMETPHUYECKOU (opMe, BBITIONHATh apu(PMETHUECKUE OTEpAlMH C HUMH U
M300pakaTh HA KOOPJAMHATHOMN TIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: HPpPAIMOHANIbHBIE, [OKa3aTelbHbIE U
norapuMHUUECKre HEPaBEHCTBA, HAXOIUTh UX PEIICHUS C TTIOMOIIBIO PAaBHOCHIHHBIX
MIEePEXO0/IOB;

OCYUIIECTBJISATH OTOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHUS;

CBOOOJHO  OMEpUpOBaTh TMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHATh  HeoOxoaumble  (GOpMYJbl  JUIsl  pPEUIEHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OTEPUPOBATH MOHATUSIMH: CHCTEMa M COBOKYMHOCTh ypaBHEHHH W
HEPABEHCTB, PAaBHOCWJIbHBIE CHUCTEMbl U CHUCTEMBI-CIIECJICTBUS, HAXOAUTH pPEIICHUS
CUCTEMBbl M COBOKYIMHOCTEW palMOHAIbHBIX, UPPALMOHAIBHBIX, MOKA3aTENIbHBIX U
norapu(MUIECKIX YpaBHEHUN U HEPABCHCTB;

pemaTh palroHaIbHbIC, UPPAIMOHATILHEIE, TIOKa3aTeIbHbIC, JTOTapU()MHUICCKIEC
U TPUTOHOMETPUYECKHE YPaBHEHHSI U HEPABEHCTBA, COJEpXKaIlUe MOIYIH U
napameTphbl;

OPUMEHSTh Ipaguueckue METO/Abl ISl pelIeHUsT YpaBHEHUN W HEPaBEHCTB, a
TaKXe 3a/1a4 ¢ apaMeTpamu;



MOJIETTUPOBATH PEATbHBIC CUTYAIIMH Ha SI3bIKE alNTreOphl, COCTABIISITh BEIPAKEHUS,
YPAaBHEHUS, HEPAaBEHCTBA M MX CHCTEMBbl IO YCJIOBHUIO 3aJaud, HCCIEAO0BAThH
IIOCTPOEHHBIE MOJENM C MCIOJb30BAaHUEM armapaTta aiareOpbl, MHTEPIPETUPOBATH
NOJIyYCHHBIA PE3YNIbTAT.

DOyHKuUMU U rpadpuku:

CTPOUTH TpadUKU KOMIO3UIMUA (PYHKIIHH C TOMOLIBIO 3JIEMEHTapHOTO
WCCJIEIOBaHMS U CBOMCTB KOMIO3HUIIMU ABYX (QYHKIIUH;

CTPOUTbh F€OMETPUUECKHE 00pa3bl YpaBHEHUI M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: TPA(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;

OPUMEHATh (YHKIUH i1 MOJACIMPOBAHMS M HCCIEJOBAHUS PeabHBIX
IIPOLIECCOB.

Hayana mareMaTH4ecKOro aHa/IM3a:

UCIOJIb30BaTh MPOU3BOAHYIO JJIsl UCCIIEOBAHUS (DYHKLIMU HA MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOAUTh HauOOJIbllIee M HaMMEHbIIee 3HAYCHUs] (YHKIMH HENpPEepbIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOAHYIO JUIsl HAXOXKICHUS HAWIyYlIEero pEIICHHUs B
MPUKJIAAHBIX, B TOM YHUCJE COLHAIBHO-3KOHOMHUYECKHUX, 33/1a4ax, JJIs ONpEAeIICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (GopMynon uim rpaduxkom;

cBOOOIHO OMEpUPOBATH MOHATHIME: TIEpBOOOpa3Hasi, onpeAeNEHHbIN HHTErpa,
HaXOAMUTh IE€PBOOOpPA3HBIE AJIEMEHTApHBIX (DYHKIMH W BBIYUCIATH HMHTErpal IO
dhopmyne Herotona-JleiOuua;

HAXOJUTh IJIOIIAAH IJIOCKUX (UTYP U 0OBEMBI TEJI C MOMOIIBIO HHTETPAa;

UMETh TMPEJCTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUM Ha IPUMEPE
coctaBiieHUs Iu(ppepeHnanbHbIX YpaBHEHNH;

peuiaTh NPUKIAIHBIE 3aJa4d, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKOTO H
(U3MYECKOTO XapaKTepa, CPEICTBAMU MaTEMATUYECKOTO aHATIN3A.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBINH YPOBEHB) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYYAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIECTBA, MPEACTABICHUE O MATEMAaTHUYECKUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3IUYHBIX CTPYKTYp, SBJICHUH, MpoOLEIYp



rpa)xaaHcKoro oomecTBa (BbIOOPHI, OMPOCHI U APYTOE), YMEHNE B3aUMOICHCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (PYHKUIMSIMH U Ha3HAYCHHUEM;

2) naTpMOTHYECKOEe BOCITUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TI'pakIaHCKOW HJECHTUYHOCTU, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUHMCKOW MAaTEMaTHUKH, LEHHOCTHOE OTHOLIEHHE K
JOCTHKEHUAM POCCUMCKUX MAaT€MATUKOB M POCCUMCKOW MAaTeMAaTH4YECKOW IIKOJIBI,
UCIIOJIb30BaHNE OTUX JOCTH)KEHMH B JPYrHMX HayKax, TEXHOJIOTHsX, cdepax
SKOHOMMKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHHE JYXOBHBIX IEHHOCTEH POCCHUHCKOrO Hapoaa, cHOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAaHHS, STUYECKOTO MOBEACHMS, CBS3aHHOIO C MPAaKTUYECKUM
NPUMEHEHUEM JTOCTMKEHUN HAyKH U JIEATEIBHOCTBIO YUYEHOIO, OCO3HAHUE JIUMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) cTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIKOYAs OSCTETUKY MATeMaTHYE€CKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUM, PACCYKIACHUHN, BOCIIPUUMINBOCTD K
MaTeMaTUYECKUM aclieKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) puzuyeckoe BocIMTAHKE:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUUECKHEe 3HAaHUSI B MHTEpecax
3I0pOBOTO M Oe30macHOro odpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0pPOBBIO (3I0pPOBOE MHTaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa,
peryisipHas (Qu3uyeckas akTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHON AEATEIBHOCTHIO;

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTH TPYIO0JIIO0US, HMHTEPEC K Pa3IMUHbIM
chepam mnpodeccuoHATbHOM JeATEIbHOCTH, CBA3AHHBIM C MaTEMaTUKOW U €€
NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayied mpodeccuun u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHueCKOMy 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSXKEHUHU BCEH KU3HHU,
TOTOBHOCTb K AKTUBHOMY YYAaCTHIO B PELIEHUU MPAKTUYECKUX 3a/1a4 MaTEMaTH4YECKOM
HaIIPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYphl, TOHUMAHUE  BIIMSHUS
COLIMAJIBHO-D)KOHOMHYECKUX MPOLECCOB HA COCTOSIHUE IMPUPOJHONM M COLMAIbHOU
Cpelbl, 0OCO3HaHUE TTI00aJIBbHOTO XapaKTepa 3KOJOTHYECKUX MPOo0ieM, OpUEHTAIIHSI Ha
NpUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM JUIsl pelieHus 3a7a4 B 00JacTH OKpYKarolIen
Cpenabl, IUIAHUPOBAHME IOCTYNKOB M OLEHKH HMX BO3MOXHBIX IOCIEICTBUI IJIs
OKpYXarouen cpeapl;

8) neHHOCTH HAYYHOI'0 NO3HAHUA:



c(OpPMUPOBAHHOCT, ~MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIECTBEHHOW MPAKTHUKW, TOHUMaHUE MaTeMaTUYECKOM
HayKU Kak cepbl YEIOBEUYECKOU NIeATeNbHOCTH, 3TAaoB €€ pa3BUTHS U 3HAYUMOCTH
JUISl pa3BUTHS LIMBUJIM3ALMU, OBJIAJICHUE A3bIKOM MAaT€MaTUKH U MaTeMaTH4eCKOU
KYJBTYPOU KaK CPEACTBOM IO3HAHUS MUPA, TOTOBHOCTb OCYILECTBIIATH NPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO AEATENIBHOCTh UHANBUAIYAJIbHO U B ITPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUSA

ba3oBble Jornyeckue 1efcTBUA:

BBISBISIT M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MAaTEMAaTHYECKUX
OOBEKTOB, MOHATUI, OTHOUIEHUM MEXAY HNOHATUAMHU, (POPMYJIUPOBATh ONPEACICHUS
HOHATUMN, YCTaHABIMBATh CYLUIECTBEHHBIN MPHU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
0000IIEHHS U CPaBHEHUS, KPUTEPUH IMPOBOJUMOTO aHAIH3a;

BOCIIPUHHUMATB, dbopMynupoBaTh 51 peoOpa3oBbIBAThH CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTHUBOPEYUS B
dakTax, NaHHBIX, HAOMIONEHUSX M YTBEPKICHUSAX, MpeAsiaraTb KPUTEPUH IS
BBIIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYUN;

JenaTh BBIBOABI C HCHOJB30BAHHEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSITEJIBHO [TOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMbIE W OT IPOTHUBHOIO), BBICTPAUBAaTh ApryMEHTALMIO, IPUBOJUTH HMPHUMEPHI U
KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL;

BbIOMpaTh CrIOCO0 peleHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus1, BBIOupaTh HauboJjee MOAXOAAIUN ¢ yUETOM CaMOCTOSATEIBHO BbIIEICHHBIX
KPUTEPHUER).

ba3oBble ucciaenoBarelbCKue 1eMCTBUA:

WCIIOJB30BaTh BOIIPOCHI KaK HCCIIEIOBATEIILCKAA HMHCTPYMEHT II03HAHUS,
(GopMyIIMpoBaTh BONPOCHI, PUKCUPYIOILIUE IPOTUBOPEUNE, TPOOIEMY, YCTAHABINBATD
HUCKOMOE M JaHHOE, (hOpMHpPOBATh TMIIOTE3Y, apryMEHTHPOBATh CBOIO IMO3MIIMIO,
MHEHHUE;

IIPOBOAUTH CAMOCTOSATENBHO CIIJIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHUE 110
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OO0BeKTa, SBIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;



CaMOCTOSITEIbHO (OPMYIHPOBAaTh OOOOIIEHUS W BBIBOJLI IO pe3yJbTaTaM
MIPOBEAEHHOTO HAOIOCHUS, MCCIIEIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH MOTYyUEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIIBUTATH
MIPEANOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JACPUIIUTH WHGOpMAINK, JAaHHBIX, HEOOXOAMMBIX i OTBETAa Ha
BOTIPOC M IS PEIICHUS 33]1a4H,

BbIOMpaTh WH(OPMALIUIO W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3HPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(HOPMAITUIO PA3IUYHBIX BUIOB U (HOPM
MIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HWH(GOpPMAIMIO, TPEICTaBIATh €€ B pa3iuyYHbIX (opMax,
WLTIOCTPUPOBATH TpapUIECKH;

OILICHMBATh HAAEKHOCTH HH(OPMAIIUHU TI0 CAMOCTOSTEIEHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS

OoO1mmenue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[CHI/IH B COOTBCTCTBUH C YCJ'IOBI/IHMI/I nu
LEJISIMH OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
ITUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XO1y PEIICHUS 3a1a4, KOMMEHTHPOBATh
TIOJTYYCHHBIA PE3YJIbTAT;

B XO0/€ OOCYXIIEHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI,
HpO6J’ICMbI, pemaeMoﬁ 3aJa4H, BbICKA3bIBATh NJCHU, HALICIICHHBIC HA IIOMCK peIHeHI/Iﬂ,
COTOCTAaBIIATh CBOM CYXACHHUS C CYXKICHHSIMH JPYTHMX YYaCTHHKOB JHaiora,
oOHapyXKHUBaTh Pa3IMIME U CXOJICTBO MO3UIUH, B KOPPEKTHOU opme GOpMYyITHpPOBAThH
Pa3HOIIIACHSI, CBOU BO3PAKEHUS;

HpeI[CTaBJIHTB pCSYJIBTaTBI pemeHI/m 3aJgadu, BKCHepI/IMeHTa, HCCIIEA0OBAHNA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPAaTh (opmMar BBICTYIJICHUS C YYETOM 3a1ad
IPE3eHTAIlM 1 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISITh IUIAH, AJITOPUTM PEIICHUs 3aJlayu, BbIOMpATh CIOCOO pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yIETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBII HHTEJLJIEKT:

BJIa/IeTh HaBbIKAMU MO3HABATEIbHON pediekch KaK OCO3HAHUS COBEPIIAEMBbIX
JNEUCTBUA W MBICIUTEIBHBIX MPOILIECCOB, HX pE3yJbTaTOB, BIAJETh CIOCOOAMHU



CaMOTIPOBEPKH, CAMOKOHTPOJIA IMpoliecca M pe3yibTaTa PEelIeHUs] MaTeMaTH4ecKon
3a/1a4H;

NpEeNBUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb MpPHU PEUICHUU 3a]a4uH,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaAWJCHHBIX OINOOK, BHISBIIEHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHE Pe3yJbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUYMHBI
JOCTHKEHHSI WJIM HEJOCTH)KEHUS PE3yJbTAaTOB JAEATEIbHOCTH, HAXOAUTH OIIHOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eITeJIbHOCTD:

MOHMMATh M HCIIOJIb30BAaTh MPEUMYILECTBA KOMAaHAHON W HMHAWBHUIYaTbHOM
paboThI MpH pelIeHny y4eOHbIX 3a/1a4, IPUHUMATD 11eJIb COBMECTHOM JESITEeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pabOThl, pacmpenensitb BHABI PadoT,
JIOTOBApPUBATHCA, OOCYXKIaTh MpPOILECC U PE3yabTar paldoThl, 0000IIATh MHEHHUS
HECKOJIbKHX JTIOJIEH;

y4acTBOBaTh B TPYMIIOBBIX (opMax paboThl (0OCYXKIeHWs, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U UHBIE), BBIIIOJHATH CBOIO 4acTh PabOTHl U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTMMH YJIEHAMU KOMAaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIAJA B
001U MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aMOIEHCTBHUS.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOSAATHOCTDb U CTATUCTHUKA» (YTJIYBJEHHBII YPOBEHb) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMUA OOYYAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIECTBA, MPEACTABICHUE O MAaTEMAaTHUYECKUX
OCHOBaxX  (YHKIIMOHUPOBAHMS  PA3TUYHBIX  CTPYKTYp, SIBICHHWH, MPOLEIYP
IpakKJaHCKOro 001ecTBa (BHIOOPHI, ONMPOCHI U IPYTO€), YMEHUE B3aUMOEHCTBOBATD C
COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX (DYHKIMSIMU U HA3HAYECHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HISHTUYHOCTH, YBAXKCHUS K
OPOLLIOMY W HACTOSILIEMY POCCHUICKONW MAaTE€MAaTHUKH, LEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUAM POCCUICKUX MAaT€MATUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJIBI,
UCIOJIb30BAaHUE J3THUX JIOCTHKEHUH B JPYruxX HayKax, TEXHOJIOTHsX, cdepax
3KOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:



OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapona, cHopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IOBEICHMS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JTOCTMKEHUN HAyKH U JIEATEIbHOCTBIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAs SCTETUKY MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUM, PACCYKICHUHN, BOCIIPUUMINBOCTD K
MaTeMaTUYECKUM aclieKTaM pPa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSATh MaTEMaTUYECKHE 3HAHUSI B MHTEpecax
3I0pOBOrO0 W Oe3omacHOro oOpasa >KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0pOBbIO (310pOBOE MHUTAaHHME, COATAHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXA,
peryisipHas (Qusuyeckas akTUBHOCTb), (PU3MYECKOE COBEPIICHCTBOBAHUE IPHU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYy, OCO3HAHUE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K PA3TUIHBIM
chepam mnpodeccuoHATbHOM JesATEIbHOCTH, CBA3AHHBIM C MaTEMaTUKOW U €€
NPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayied mpodeccuu u
peann30BbIBATh COOCTBEHHBIE >KM3HEHHBIC IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYeCKOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO HA TIPOTSHIKEHUN BCEH JKHU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 33/1a4 MaTeMaTUYECKON
HaIIPaBJICHHOCTH;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOW  KYyJIbTYphbl, T[MOHAMAaHHUE  BIUSHUS
COIMAJIbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MNPUPOJHON U COLMATBHOM
Cpelibl, OCO3HAaHHE I100aTbHOTO XapakTepa KOJIOrHYeCKUX Mpo0ieM, OpUeHTalKs Ha
NpUMEHEHUE MaTeMaTHUYEeCKUX 3HAHUM JUIsl pelieHus 3a7a4 B 00JacTH OKpYKaromIen
Cpenabl, IUIAHUPOBAHME IOCTYNKOB M OLEHKH HMX BO3MOXHBIX IOCIEICTBUI IJIs
OKpYXaroueu cpeapl;

8) neHHOCTH HAYYHOI'0 NO3HAHUA:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAaHUE MaTEeMaTHYECKOM
HayK{ Kak c(epbl YeJTOBEUYECKON NESITeIbHOCTH, 3TAOB €€ Pa3BUTHS M 3HAYUMOCTH
JUISl pa3BUTHS LIUBUJIU3AIMU, OBJIAJICHUE S3bIKOM MAaTeMaTUKH U MaTeMaTU4eCKON
KYJbTYPOU KaK CPEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYILIECTBIISTh MPOEKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI



Ilo3HaBaTenbHBIE YHMBEPCAJbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble Jornyeckue 1eicTBUA:

BBIABIAITE M XapaKTEpPU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMAaTHYECKHUX
OOBEKTOB, MOHATUI, OTHOUIEHUM MEXAY HNOHATUAMHU, (POPMYJIUPOBATh ONPEACICHUS
MOHSTHUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALIMKA, OCHOBAHUS IS
0000IIEHHS U CPaBHEHUS, KPUTEPUH MMPOBOJUMOTO aHAIH3a;

BOCITPUHUMATB, dbopMynupoBath U MPeoOpPa3OBHIBATH CYXKJICHHUS:
YTBEpAUTENIbHBIE U OTPULIATENIbHBIE, €MHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aHUMOCBS3U U IIPOTHUBOPEYUS B
dakTax, NaHHBIX, HAOMIONEHUSX M YTBEPKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUYMN;

JIeNaTh BBIBOJABI C MWCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAyKTUBHBIX W
MHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTH CaMOCTOSITENIBHO JTOKA3aTeJIbCTBA MATEMAaTUYECKUX YTBEPKICHUN
(OpsiMbIe W OT IPOTHUBHOIO), BBICTPAUBAaTh APryMEHTALMIO, PUBOJUTH HMPHUMEPHI U
KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOJIBL;

BbIOMpaTh CIIOCO0 peleHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus1, BBIOupaTh HauboJjee MOAXOAAIUN ¢ yUETOM CaMOCTOSATEIBHO BbIIEICHHBIX
KpUTEPUEB).

Bba3oBble ucciaenoBarelbCKue 1eMCTBUA:

HCIIOJIb30BaTh BOMNPOCHI KaK MCCIEN0BAaTEIbCKU WHCTPYMEHT IIO3HAHMS,
(GopMyJIpoBaTh BOIPOCHI, PUKCUPYIOLUE IPOTUBOPEUNE, TPOOIIEMY, YCTAHABINBATD
HUCKOMOE M JaHHOE, (hOpMHpOBATh TMIIOTE3Y, apryMEHTHPOBATh CBOIO IMO3MIIMIO,
MHEHUE;

IIPOBOJIUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEA0BAHUE TIO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SBJIEHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]y 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIBHO (pOpMYIMpOBaTh OOOOIIEHHS M BBIBOABI MO pe3yjbTaTaMm
MPOBEAEHHOTO HAOIOIEHNUS, HCCIIEAOBAHNUS, OLICHUBATH JJOCTOBEPHOCTH MOTYYSHHbBIX
PE3yNbTATOB, BHIBOJIOB M 000OIIIECHNUI;

[IPOTHO3UPOBAaTh BO3MOXKHOE PpA3BUTHE IIpollecca, a TAKXKE BBIIBHUIaTh
IIPEAIIOIOKEHNS O €70 PA3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ACPUIUTHI MH(GOPMALIMK, JAaHHBIX, HEOOXOAMMBIX /AJIsi OTBETa Ha
BOITPOC U ISl pEUICHUS 33]1a4H;

BbIOMpaTh MH(OPMALMIO U3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh UH(POPMALUIO PA3IMYHBIX BUJIOB U (HOpM
MIPEACTABJICHMUS;



CTPYKTYpUpOBaTh HH(MOPMAILMIO, MPEACTaBIATh €€ B pa3iMYHbIX (opMax,
WJUTIOCTPUPOBATH TpapuuecKH;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPcaibHble yueOHbIe 1elCTBUSA

OO0wmenne:

BOCIIPHHUMATh U (POPMYJIHUPOBATH CY)KIEHHUS B COOTBETCTBUH C YCIOBHUSIMH U
LEJISIMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MUChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHU 3a/1a4l, KOMMEHTHPOBATh
MOJYYECHHBIH Pe3yibTaT;

B Xojae OOCYXXAECHHs 3aJaBaTh BOMPOCHI IO CYLIECTBY OOCYXJaeMOW TEMBI,
npoOJIeMbl, perraeMoi 3a1aum, BHICKa3bIBaTh MI€H, HAIleJICHHbIE Ha TIOUCK PEIleHUs,
COTOCTABJIATh CBOM CYXACHHS C CYXICHUSMHU JPYTUX YYaCTHHKOB JMajora,
OoOHapyXUBaTh Pa3IMUMeE U CXOJICTBO MO3UIIHI1, B KOPPEKTHOH popme hopMyInpoBaTh
pa3HOIJIacHsi, CBOM BO3PasKEHMUS;

NpPEACTaBIATh PE3YNbTaThl PEIICHUS 3aJaud, SKCIEpPUMEHTa, MCCIEeIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opmMar BBICTYIJICHUS C Y4YETOM 3ajad
Mpe3eHTANHU U OCOOCHHOCTEN ayAUTOPUH.

PeryisiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBHUSA

Camoopranusanus:

COCTaBJISITh TUTAH, aJITOPUTM PEIICHUS 3a/lay, BHIOMPATH CIIOCO0 pEemeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MHPOPMALIUH.

CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJLJIEKT:

BJIAJICTh HABBIKAMHU TIO3HABATEIHLHOUN pediekcuu Kak 0CO3HAHUSI COBEPIIAEMbIX
JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, WX PE3yJbTaTOB, BIANETh CIIOCOOAMHU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOLEcca U pe3yibTaTa PelIeHUs MaTeMaTH4eCKOU
3a/lauu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUU 3aJauH,
BHOCUTh KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHBATh COOTBETCTBHUE PE3YJIbTAaTa LEIU U YCIOBUAM, OOBACHITH MPUUHHBI
JOCTHXKEHUSI WIIM HEJOCTHXKEHMSI Pe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OUIMOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAas 1eSITEJILHOCTD:

NOHUMAaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAaHIHONM M WHIUBUIYAIbHOU
paboThI MPU pElICHUH Y4eOHbIX 3a]a4, TPUHUMATh 11€JIb COBMECTHOU JIESITEIbHOCTH,



MJIAHUPOBATh OPTAHHW3AIMIO COBMECTHOW pPaOOTHI, pacmpencisaTh BHABI PadoT,
JIOTOBAPUBATHCSA, OOCYXKIaTh MPOIECC W PE3yabTar padOThl, 0000IaTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCyX aeHus, 0OMEH MHEHUH,
«MO3TOBBIE TITYPMbD» U WHBIE), BHITIOJHATH CBOIO YaCTh PabOThI M KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YI€HAMU KOMAaH/IbI, OIICHNBATh KA4€CTBO CBOETO BKJIAJA B
oOIIu# MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aHMO,ICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca o0yyaronuiicss HayquTCs:

CBOOOTHO OTIEPUPOBATH OCHOBHBIMH MTOHATHSAMHU CTEPEOMETPHH IIPH PEIICHUN
3aJ1a4y ¥ IPOBEJICHUHA MaTeMaTHUECKUX PaCCYyKICHUM;

NPUMEHATh aKCHOMBI CTEPEOMETPHHM M CICJICTBHS W3 HUX TMPU PCEHICHUU
Tr€OMETPUYECKHX 33]1aY;

KJIACCU(PUITMPOBATh B3aMMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B IIPOCTPAHCTRBE;
CBOOOJTHO OIEPUPOBATh MOHATUSIMH, CBSI3aHHBIMU C yTJIaMU B TIPOCTPAHCTRBE:
MEXTy MPSMBIMHU B TIPOCTPAHCTBE, MEXKIY MPSMOM U TNIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MMOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJTHO pacmo3HaBaThb OCHOBHBIC BHUABI MHOTOTPAHHUKOB (TIpU3Ma,
nUpaMuaa, MPSMOYTOJIbHBIN Tapauieenunea, Kyo0);

KJ1acCU(HUITMPOBATH MHOTOT'PaHHHKH, BBIOMpAast OCHOBaHMS TUTS
KIaccu(ukanuu;

CBOOOJHO  OMEPUPOBATH  TMOHSATHUSMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOT'PaHHHUKOB TUIOCKOCTBIO;

BBITIOJIHATH NapaJlIeIbHOE, IICHTPAJILHOE U OPTOTOHAIBHOE TIPOSKTHPOBAHNE
(Guryp Ha IIOCKOCTb, BBITIOJHATH H300pakeHUs GUTYpP Ha TUIOCKOCTH;
CTPOUTh CEUYCHHS MHOTOTPAHHHUKOB pPa3IUYHBIMH METOJIAMH, BBIOJIHAITH
(BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (DUTYP: BUIT
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATH TIJIOMIAIN TIOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma, TUpaMHIa),
T€OMETPUUYECKUX TEJ C TPUMEHEHnEM (HOPMYT;

CBOOOJTHO OTIEPUPOBATH MOHITHSIMHU: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh
Y TJIOCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUHN (DUTYPHI;
CBOOOJHO ONEPHPOBATH TOHATHSAMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHSTH JICWCTBHS HAaJl BEKTOPAMH,



e pemath 3aJayd Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHUX OTHOILIECHUH U
HAXO0X/ICHUE T€OMETPUUECKUX BEIMYWH, IPUMEHSS U3BECTHBIE METOJIBI MPU
pElIeHUM MaTEeMaTUYEeCKUX 3aJad TOBBIIIEHHOTO U BBICOKOTO YpPOBHSA
CJIOKHOCTH;

e TMPHUMEHATH MPOCTEHIIME MPOrpaMMHBIE CpPEACTBA U  JIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MIPH PEUICHUH CTEPEOMETPUUYECKUX 3a/1a4;

e WU3BJIEKAaTh, MpPeoOpa3oOBbIBATH M HHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TIE€OMETpUUYECKUX (Urypax, MpeICTaBIECHHYIO Ha
YepTekax U pUCYHKAX;

e TIPUMEHSTH MOJTYYCHHbIC 3HAHUS HA MPAKTUKE: CPAaBHUBATH U aHAIM3UPOBAThH
pealibHble CUTYyallMH, MPUMEHITh MU3yYEHHBIC MOHSITHS B MpOIecce MOUCKa
pelIeHus] MaTeMaTh4ecku CcHOpMyIUpPOBaAaHHOW MPOOIEMBbI, MOJEIUPOBATH
peanbHbIe CHUTyalldd Ha $3bIKE TI'E€OMETPUHU, HCCIEAOBATh MOCTPOCHHbBIE
MOJIENIM C UCIOJIb30BAaHUEM TI€OMETPUUECKUX MOHITHI U TEopeM, arrmapara
anreOppl, pemarh MPAKTHUYECKHE 3a/Jayd, CBSI3aHHbIE C HaXOXXICHHEM
reOMETPUUYECKUX BEJINYMH;

e HMETh MpPEACTaBICHUS OO0 OCHOBHBIX 3Tallax pa3BUTUS T€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOT UK.

cBOOOHO OMEPUPOBATH MOHATUSAMU: Tpad, MIOCKUM rpad, cBsI3HBIN rpad, TyTh
B rpade, 11emb, LUK, 1ePEBO, CTENEHb BEPUINHBI, IEPEBO CIYYatHOTO SKCIIEPUMEHTA;

CBOOOZHO OMEpPUPOBATh MOHATUAMU: CIyYaWHBIM OSKCIEPUMEHT (OMBIT),
ClIydyaliHO€ COOBITHE, PJIEMEHTApHOE ClydailHoe cOObITHE (DJIEMEHTApHBIA HMCXO.)
CJIy4ailHOTO OIbITa, HAXOJAUTh BEPOSITHOCTH COOBITUI B OMBITAX C PABHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU;

HaxoIuTh U (HOPMYyIUPOBATH COOBITHS: TEpPECEUCHHE, OOBEIUHEHHE aHHBIX
cOOBITHH, COOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, UCIIOJIb30BaTh IMarpaMmsbl Diliepa,
KOOPJIMHATHYIO MPSIMYIO ISl pEIlIeHUs 3ajay, MOJb30BaThCs (POPMYIION CIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOSTHOCTEH JIBYX U TPEX CIyYalHBIX COOBITHI;

OTIEpUPOBAThH MOHATUSIMU: YCIOBHAsI BEPOSTHOCTh, YMHOKEHUE BEPOSITHOCTEM,
HE3aBHCHUMBIE COOBITHUS, IEPEBO CIYYaHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH
COOBITUM C TIOMOILIBIO TMpaBWia YMHOXEHHUS, JIepeBa CIIy4yallHOTO OIbITa,
MCIO0JIb30BaTh (POPMYITY MOJIHOM BEpOATHOCTH, (hopmyiy baiieca npu peienuu 3aaay,
OTIpE/EIIATh HE3aBUCUMOCTh COOBITHH MO (hOpMyse U MO OpraHU3aluu CIy4ailHOTO
HKCIIEPUMEHTA;

NPUMEHATh U3YYEHHbIE KOMOHMHATOpHbIE (OPMYNIBI JJIs TEPEUUCTICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOTO OMbITA, pEeLIECHUs 3a]a4
0 TEOPUH BEPOATHOCTEMH;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: OMHAPHBIN CIy4YailHBIN OMBIT (MCIIBITAHUE),
ycmex U HeyJada, HEe3aBHCUMBIC WCIBITAHUsS, CEpUsl HCHIbITAaHUN, HaXOIUTh



BEPOSITHOCTH COOBITUI: B CEpUU UCTIBITAHUH 10 TIEPBOTO yCIieXa, B CEPUU HCTIBITAHHIMA
bepnynnu, B ombITe, CBI3aHHOM CO CIy4YailHBIM BBIOOPOM M3 KOHEYHOMN COBOKYITHOCTH;

CBOOOJHO OMEPUPOBATH MOHSATUSMU: ClydyallHas BeJMUYMHA, pacIpeiesieHue
BEPOSITHOCTE, IUarpaMma pacrnpeesieHus, OuHapHas ciiydailHasi BEJIMUYMHA,
reoMeTpuYecKoe, OMHOMHAIILHOE paclpe/iesieHne

K konmy 11 kinacca o0y4aronuiicss HayquTCs:

CBOOOJHO OMEpPUPOBATh MOHITUSIMH, CBS3aHHBIMU C IWIMHIPUYECKOM,
KOHMYECKOH U c(hepudeckol TMOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYeHUS;

OTIEpUPOBAThH TOHATUSIMH, CBS3aHHBIMHU C TEJIAMH BPAIICHUS: IHJIAHIPOM,
KOHyCcOM, c(hepoii u mapowm;

pacrio3HaBaTth Teja BpalleHus (MWIMHIAP, KOHYC, cdepa U map) u OObICHATh
CTIOCOOBI TIOTYYESHUS TEI BPAILICHUS;

KJIaCCU(PHUIIMPOBATH B3aHMHOE PACTIONOKEHUE CPEPhI U MIOCKOCTH;
BBIYHCIISATh BETUYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpaIlleHUs, 00bEMBI
M IUIOU[aJAW  TOBEPXHOCTEW MHOTOTPAaHHUKOB W TeJd  BpalleHUs,
TE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO OIEPUPOBATh TMOHSATHSMH, CBSI3aHHBIMH C KOMOHWHAIIUSIMH TE
BpallleHUs M MHOTOTPAaHHMKOB: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
OMHCaHHBIM OKOJIO cdepbl, chepa, BOUCAHHASI B MHOTOTPAHHUK WM TEJO
BpalllCHUs;

BBIUMCIISITH COOTHOIICHHUST MEXKIY IUIOMAASIMH TOBEPXHOCTEH M 00BEMaMu
II0JIOOHBIX TEN;

n300paxaTh U3ydyaeMble (PUTypbI, BHITOJHATH (BBIHOCHBIC) MIIIOCKHE YEPTEKHU
U3 PUCYHKOB IIPOCTBIX 00BbEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUCHUS TeJ BpAIlCHHUS,

M3BJIEKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBbIBaTh HH(MOPMAIHUIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECKUX (uUrypax, TpPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONEPAIMU HAJ BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEMEe KOOPAMHAT;
pelaTh TeOMETPUUYECKUE 33]a4l Ha BBIUMCIICHHE YIJIOB MEXAY MPSIMBIMU U
MJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSHUN OT TOYKH JI0 TJIOCKOCTH, B LIEJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHUN;

CBOOOJHO ONEpUPOBATh TOHATHUSMHU, CBS3aHHBIMA C JIBIDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHHUIA,



BBITIONHATh HM300paXEHUST MHOTOTPAHHUKOB M Teld BpalICHHUS MpHU
[IapaJuIeIbHOM  NEPEHOCE,  LEHTPAIbHOM  CUMMETPHUH,  3€PKaJbHOM
CUMMETPHH, MPU MTOBOPOTE BOKPYT MPSAMOii, MpeoOpa3oBaHus MO100US;
CTPOHUTH CEYEHUS MHOTOIPAHHUKOB M TEJN BPALICHUSA: CEUECHUS LWJIMHIpA
(mapajuienbHO U MEPHEHIUKYISPHO OCH), CEYEHHUs] KOHyca (MmapaiieiabHble
OCHOBAHMIO ¥ IPOXOJIALIME YEPE3 BEPIINHY ), CEUECHHUS 11apa;

WCIIOJB30BaTh METOABI IOCTPOCHMS CEYEHMM: METOJA CJIEAOB, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUS, METOJI IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYECKUE (DaKThI I PEHICHHS CTEPEOMETPUUECKHUX 3a/1a4,
MIPEANONATraloIIMX HECKOJIBKO IIArOB PELICHUs, €CIU YCIOBUSA ITPUMEHEHUS
3a/1aHbl B IBHOW U HESIBHOM (hopme;

pemarpe 3aJadyd  Ha J0Ka3aTeNbCTBO MAaTEMAaTHYECKHMX OTHOLIEHUW U
HaX0XKJI€HUE T€OMETPUUECKUX BEJIUYMUH;

IIPUMEHATh IPOIPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CUCTEMBI IIPY PELIEHUN CTEPEOMETPUYECKUX 3a1aY;

IPUMEHSTh MOJIyYEHHBIE 3HAHNS HA IPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U
OLICHMBATh PEAJIbHbIE CUTYallUH, TPUMEHSITh U3yUEHHBIE MOHITHUS, TEOPEMBIL,
CBOICTBA B MPOLIECCE MOKMCKA PEIICHUS] MaTEMaTHUYECKU CPOPMYITUPOBAHHOM
npoOJieMbl, MOJEIUPOBATh pEalbHbIE CUTyallud Ha S3bIKE TE€OMETPUH,
HCCIIE0BATh TOCTPOCHHBIE MOJEIM C HCIOJB30BAHUEM TI'€OMETPHYECKUX
NOHATUH W TEopeM, ammapara aiareOpbl, peuiaTh MPaKTUYECKUe 3aJadu,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEIUYMH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUHM Kak
COCTaBHOM YacTu pyHIaMEHTa PAa3BUTHUS TEXHOJIOTHIA.

ONEPUPOBATh MOHATHSIMU: COBMECTHOE pACIPENEIICHUE ABYX CIIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TaOJMIy COBMECTHOTO paclpeiesieHus AByX
CIy4YalHBIX BEJIWYUH ISl BBIJACICHUS DPACHPEACIICHUS KaKIOH BEJIWYUHBI,
OIPENIECIICHNS] HE3ABUCUMOCTH CIIy4alHbIX BEJIUYMH;

CBOOOJTHO OIEPUPOBATH MOHITHEM MATEMATHYECKOTO OKHMIIAHUS CITy9aliHOU
BEJIUYMHBI  (pacrpesesnieHus), TPUMEHSITh CBOMCTBA MaTEMaTHYECKOTO
OKMJIaHUSl TIPU PELUICHUM 33Ja4, BBIUHMCIITH MATEMATHYECKOE OKHIAHUE
OMHOMHUAIBHOTO U TEOMETPUUECKOTO pacTpeesieHUH;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: JUCIEPCHs], CTAHAAPTHOE OTKIOHEHHE
CIIy4YallHOW BEJIWYMWHBI, IIPUMEHSTh CBOMCTBA JMCIEPCUU CIy4auHOMN
BEJIMYMHBI (pacrpeeneHus) Npyu PelieHn: 3a/1a4, BEIYUCIATh JUCIIEPCUIO U
CTaHJAAPTHOE  OTKJIOHEHHWE  TE€OMETPUYECKOT0 M OMHOMHAIBLHOTO
pacrpeneneHun;



BBIYHCIISITH BEIOOPOYHBIC XapaKTEPUCTUKHU 1O JTAHHON BHIOOPKE M OI[EHUBATH
XapaKTEPUCTUKN TEHEPAJTbHOW COBOKYITHOCTH JAHHBIX TIO0 BBHIOOPOYHBIM
xapaktepuctukaM. OlIEHUBAaTh BEPOATHOCTU COOBITUH UM  TPOBEPATH
OpOCTEUIINE  CTATUCTUYECKUE  TUIMOTE3bl, MOJB3YSACh  HM3yYEHHBIMU
pacupeneieHUsIMH.
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