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INOACHUTEJIBHASA 3ATINCKA

[IporpaMMa mo MaTemaTHKe Ha YpPOBHE CpelHero oOmiero o0pa3oBaHUS MOJTrOTOBIIEHA Ha
ocaose ®I'OC COO, ®OIT COO, ®PII COO no yuecbnomy mnpeamery «Matemaruka (yriayOaEHHBIN
ypoBeHb)», denepanbHON pabouell mporpaMMbl BOCIUTAHUS, ¢ YUYETOM paclpeAeaEHHbIX M0 Kiaccam
MPOBEPsIEMBbIX TPeOOBAaHUN K pe3yinbTaTaM OCBOCHHS OCHOBHOW 0Opa30BAaTEIbHOW MPOTPaAMMBbI
cpelHero odmiero oopa3oBaHusl.

[losicHuTenpHasg 3amucka OTpaxkaeT OOLIMEe LETU W 3a/Jauyd U3y4yeHUs MaTEeMaTUKH, MECTO B
CTPYKType y4eOHOT0 TUTaHa, a TAKXKE MOIX0bI K OTOOPY COMEPIKaHUS U OMPEACIICHUIO TNIAHUPYEMBIX
pE3yJIbTaTOB.

Copepxanrie 0oOydeHHUs PaCKpBIBaeT COJEpKaTelbHbIC JIMHUU, KOTOpBIC IMpeajaraircs Ais
00513aTeIbHOTO U3YYEeHHSI B KQKJIOM KJIacce Ha YPOBHE Cpe/iHero o0uiero oopa3oBaHus.

[Inanupyemble pe3yabTaThl OCBOCHHSI IPOrpaMMbl 10 MaT€MaTHUKE BKJIIOYAIOT JIMYHOCTHBIE,
MeTaIpeMETHBIE Pe3yIbTaThl 32 BECh IEPHO]I 00YUEHHUSI Ha YPOBHE CpPEeIHEro o0Iero oopa3oBanus, a
TaKKe MPEIMETHBIE TOCTUKEHHUS 00YJarOMIErocs 3a KaX bl o1 00y4YeHUsI.

OBILIAA  XAPAKTEPUCTHUKA YYEBHOI'O INPEJIMETA «<MATEMATHKA
(YI'IYBJEHHBIU YPOBEHb)»

MaremaTtnueckoe oOpa3oBaHUEe JODKHO pElIaTh 3a1ady oOecredeHuss HeoOXOAMMOIo CTpaHe
quciaa 00ydaroMxcs, MaTeMaTh4yecKast OAr0TOBKa KOTOPBIX Obli1a Obl JOCTATOYHA SIS TPOJIOJKEHUS
00pa3oBaHMs 110 pa3IMYHBIM HAIPABICHUSAM, BKIIOUYas MpEnojaBaHue MaTeMaTUKH, MaTeMaTHUeCKue
uccliieloBanusl, paboTy B chepe MHOOPMAIIMOHHBIX TEXHOJIOTHHM M APYrHX, a TakKe o0ecreueHust s
KaX/10r0 00y4aroIerocsi BO3MOKHOCTH JTOCTH)KEHUSI MaTEMaTHUECKOM MOJArOTOBKU B COOTBETCTBUU C
HEOOXOJMMBIM €My ypoBHeM. Ha pemieHume »THX 3ajgad HalelieHa INporpaMma I0 MaTeMaTHKe
yriyOa€HHOTO YPOBHSI.

Heo6xoauMopcTh MaTeMaTHUECKOW MOATOTOBKM OOYyCIIOBIEHa OOYCIOBIEHO POCTOM 4YHCIa
CHEIMAIbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MATEMAaTUKHU (B cepe SIKOHOMUKH,
Ou3Hece, TEXHOJIOTMYECKUX 00dacTsAX, TyMaHuUTapHbIX cepax). KommuectBo obOywaromuecs, ams
KOTOpBIX MaTeMaTHKa CTAaHOBUTCS (yHIaMEHTOM o00pa3oBaHMs, IUIAHUPYIOUIMX 3aHUMAThHCS
TBOPYECKOM M HcCclenoBareiabckod paboToil B o0sacTM MareMaTWKH, WHGOpPMATUKH, (DU3MKH,
SKOHOMHMKHM U B JPYTUX OOJIACTSIX, YBEJIMYMBAETCS, B TOM 4YHCJIE C YYETOM OOyYaroIuxcs, KOMY
MaTeMaTHKa Hy»Ha JUIsl HCTIOIb30BaHUsI B MPOPECCUsIX, HE CBSI3aHHBIX HETIOCPECTBEHHO C HEM.

[IpuknanHas 3HAYMMOCTh MAaTEMaTUKU OOYCIIOBJIEHA TEM, 4YTO €€ MPEIMETOM SIBIISIOTCS
(yHIlaMeHTaJIbHbIE CTPYKTYpbl Haller0 MHpa: MPOCTPAaHCTBEHHbIE (OPMBI M KOJIMYECTBEHHbBIE
OTHOIIEHHUS, (PYHKIMOHAJIbHBIE 3aBUCHUMOCTH M KaTETOpPUM HEONPENEeNIEHHOCTH, OT MPOCTEHIINX,
YCBAaWBaEMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 AOCTATOYHO CIIOKHBIX, HEOOXOJUMBIX ISl Pa3BUTHUS
HAayYHBIX M TEXHOJIOTMYECKUX HJeH. be3 KOHKpPETHBIX MAaTeMaTH4EeCKUX 3HAHUN 3aTpyJHEHO
[IOHMMAaHHUE MPUHIMIIOB YCTPOMCTBA M HCIIOJIB30BaHMUS COBPEMEHHOW TEXHMKH, BOCHPHATHE U
UMHTEpHpeTalys pa3zHooOpa3sHONW COLMANBbHOM, HSKOHOMUYECKOH, IOJUTHYECKOM HHbOopMaImH,
ManospdeKkTUBHA  TOBCEJIHEBHAas  MpakTHYecKas  JesTelbHOCTb. Bo  MHormx  cdepax
npodeccnoHaNbHON e TeNbHOCTH TPEOYIOTCSI YMEHUS BBIMIOJIHATH PACYETHI, COCTABIIATH AITOPUTMBIL,
MPUMEHSTHh POPMYJIbl, IPOBOAUTH FEOMETPUUECKHUE U3MEPEHUS U IOCTPOCHHUS, YUTATh, 00pabaThIBaTh,
MHTEPIPETUPOBATh U NMPEACTABIATH HH(GOPMALIMIO B BUAE TaOIUL, [UarpaMm U rpadukoB, TOHUMATh
BEPOATHOCTHBIN XapaKkTep ClIy4dailHbIX COOBITHI.



OnHOBPEMEHHO ¢ paciIupeHueM cpep NPUMEHEHUs MAaTeMaTUKU B COBPEMEHHOM OOIIECTBE
Bcé Ooyee BaXKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTUJIb MBIIUICHUS, MPOSABISIOMIMNACT B
olpeeNEéHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3yueHuss MaTeMaTUKU B apceHall NMPUEMOB U
METOZOB MBIIUICHUS! YEJIOBEKA €CTECTBEHHBIM O00pa3oM BKJIIOYAIOTCS HWHAYKIHUS M JACTyKLHs,
0000IIeHne W KOHKpETH3alus, aHajlu3 ¢ CHHTE3, KJIacCHpUKauusg ¢ CHCTeMaTHh3auus,
aOctparupoBanue U aHajgorus. OOBEKTBl MaTeMaTHYECKMX YMO3AKJIIOUEHWH, MpaBWia HX
KOHCTPYUPOBAHMsI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX HOCTPOCHMH, CIIOCOOCTBYIOT BBbIpAOOTKE
yMeHusi (GOopMyIMpOBaTh, OOOCHOBBIBaTb U JIOKa3blBaTh CYXKJIEHHS, TE€M caMblM (OPMHUPYIOT
JIOTMYECKUI CTWIb MblluleHUs. Beaymas ponp NpUHaUIeKUT MaTeMaTuke B (HOPMUPOBAHUU
QITOPUTMUYECKONH KOMIIOHEHTHI MBILUIEHWS W BOCHMTAaHUM YMEHUH JAEMCTBOBaTh IO 33JaHHBIM
aJIrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHHIE M KOHCTPYHPOBaTh HOBbIE. B Ipoliecce pemenus 3a1ay —
OCHOBBI JIJIs1 OpraHU3alMK Y4eOHOM 1eATENbHOCTH Ha YPOKAaX MaTEMaTUKU — Pa3BUBAIOTCS TBOPUYECKAs
Y TIPUKJIaJIHAs] CTOPOHBI MBIIITIEHHUSL.

OOyuenune MaremaTuke JaéT BO3MOXHOCTh pa3BUBaTh Yy OOydYawooIUXcs TOYHYIO,
palMoOHANbHYI0O M HMH(OPMAaTHBHYI pedb, YMEHHE OTOMpaTh Hambosee MOAXOIAIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TIpaduyecKkue CpeAcTBa I BBIPAKEHUS CYXKIEHUM M  HaArJIsAHOTO HX
IIPEJICTaBIICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM 00IIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAaHHH SIBJISIETCS 00IIIee
3HAKOMCTBO C METOJaMU II03HAHUS JIEUCTBUTEIBHOCTH, MPEICTABICHUE O IPEIMETEe U METOJE
MaTEMaTHKH, €r0 OTIMYHMIX OT METOJOB €CTECTBEHHBIX M T'yMaHUTAPHBIX HayK, 00 OCOOCHHOCTSX
NPUMEHEHHUsST MaTeMaTUKU JUIsl pElIeHHs HayyHbIX M MPHUKIAJHBIX 3a7ady. MareMaTudeckoe
o0pa3oBaHKe BHOCUT CBOM BKJIaJ B pOPMHUPOBAHUE OOLIEH KyIbTyphl YEJIOBEKA.

N3yuenne mateMaTHKH CIOCOOCTBYET 3CTETMUECKOMY BOCIIMTAHHUIO YEJIOBEKA, MOHMMAaHUIO
KpacoTbl M M3SIIECTBA MAaTEeMATUYECKUX PpAaCCYXIEHHH, BOCIPHUATHIO T'€OMETPHUECKUX (opM,
YCBOCHMIO UJIEH CUMMETPHH.

[TpuopurteTHpiMu LeasiMU 00yueHust maremaTtuke B 10—11 kmaccax Ha yriyOiaEHHOM ypOBHE
MIPOJOJKAIOT OCTaBaThCSI:

(dbopMUpOBaHNE LEHTPAIBHBIX MAaTEMATUYECKUX MOHATUHN (YMCIIO, BEIMYMHA, T€OMETpUYecKas
¢durypa, mnepemMeHHas, BEpOSTHOCTb, (YHKIMS, TPOU3BOJAHAS, WHTErpan), oOecrneunBaroIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOTr0 00pa3oBaHuUs 00yUaroIXcs;

NOJBE/IeHHE OO0YdYaloUIMXCs Ha JOCTYMHOM JJISi HMX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTeMaTHUKU U OKPY)KAIOLIEro MHpa, MOHUMAHMIO MaTeMaTHKM Kak 4YacTh OOLed KyJIbTypbl
4eJI0BEYECTBA;

pa3sBUTHE MHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydaromuxcs, Mo3HaBaTelbHOU
aKTUBHOCTH, HCCIIEOBATEIbCKAX YMEHHM, KPUTUYHOCTH MBILUICHHUS, HHTEpeca K H3YYEHUIO
MaTeMaTHKH;

¢dopMupoBaHre (QYHKIMOHAILHOM MaTeMaTH4YeCKOW TI'paMOTHOCTU: YMEHHs pPaclo3HaBaTh
MaTeMaTHYeCKHUE aCMeKThl B PEalIbHbIX JKU3HEHHBIX CUTYallUsiX U NPHU U3YyYEHHUH JAPYTrUX Y4eOHBIX
NPEIMETOB, TPOSBICHHUS 3aBUCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpPMYIHpPOBaTh HUX Ha S3bIKE
MaTEeMaTUKM M CO3/1aBaThb MaTEMAaTUYECKUE MOJEIHU, IPUMEHITh OCBOEHHBIM MaTeMaTHYECKUN
anmapar Uil PpeUIeHMs IPaKTUKO-OPMEHTUPOBAaHHBIX 3a/Jay, HWHTEPIPETUPOBATh M OLIEHUBATh
IIOJIyYE€HHBIE PE3YJILTATHI.

10. OcHOBHBIMH JIMHUSIMHU COZepkaHusT MaTeMaTHku B 10—11 xmaccax yriayOn€HHOTO ypOBHS
ABIAIOTCS: «Yucna u BbIUMCHEHUS», «Adredpa» («Anredpandeckue BBIPAXKEHUA», «YPABHEHUS U
HepaBeHCTBa»), «Hauana marematnueckoro ananuzay, «l'eomerpus» («I'eomeTpuyeckue GUrypsl u ux
CBOMCTBay, «3MepeHne reoMeTpuYecKnX BEeIUIHHY), «BeposTHOCTh U cTaTUCTUKA». J|aHHBIEC TUHUM



pa3sBUBAIOTCS MapalIeIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN JIOTMKON, OJJHAKO HE HE3aBUCHMO
OJlHa OT JPYTOii, a B TECHOM KOHTAKTe M B3auMozeicTBuU. Kpome 3Toro, nx 00beIuHSIET JOTHYeCKas
COCTABIISIOLIAs], TPATUIMOHHO MpPHUCYIIas MaTeMaTHKE M TPOHU3BIBAIOINAS BCE MaTeMaTHUECKUe
Kypcel U cojaepxarenbubie auHMUA. CdopmynupoBanHoe Bo PI'OC COO tpebGoBaHue «ymeHue
ONEpPUPOBATh TMOHATUSAMH: OIpPENeIEHHe, aKCHUOMa, TeopeMa, CJIEICTBHE, CBOICTBO, NpPU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCWIbHbIE  (OPMYIMPOBKH, yMeHHEe (OpMyIHpoBaTh oOpaTHOe U
IIPOTUBOIIOJIOXKHOE YTBEPXKAECHUE, MPUBOAUTH IPUMEPbl U KOHTPIPUMEPHI, HCIIOJIB30BaTh METO[
MaTeMaTHYeCKOM MHIYKIMK, IPOBOIUTH JOKa3aTelIbHbIE pPACCYKIEHHUs IpU pELIeHWU 3ajad,
OLIEHUBATh JIOTMYECKYIO IPaBHJIBHOCTh PACCYKICHHUN» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a
(dbopMHUpOBaHKE JIOTUYECKUX YMEHUI pacrpenensercs Mo BCeM rojaM oO0y4eHUs: Ha ypOBHE CPEIHETO
o01m1ero oopa3oBaHusl.

11. B cootBerctBun ¢ ®I'OC COO maremaruka SBISIETCS O00sS3aTeIbHBIM MPEAMETOM Ha
JaHHOM ypoBHE oOpa3oBaHus. Hacrosmeld mnporpaMmoil 1o MaTeMaTHKE IpPEeayCMaTpUBACTCS
u3ydeHue yuyeOHoro npenmera «MaTemaTuka» B paMKax TpEX ydyeOHBIX KypcoB: «Anredpa v Hadaja
MaTeMaTHYecKoro asanuza», «l'eomerpus», «BeposTHOCTb M cTatucTUKa». DopMHUpOBaHUE
JIOTMYECKUX YMEHHUH OCYLIECTBISETCS Ha NPOTSDKEHUM BCEX JIT OOY4YEeHHs Ha YPOBHE CpEIHEro
obiiero oOpa3oBaHMs, a NEMEHTHI JIOTMKU BKJIIOYAIOTCS B COAEP)KAHUE BCEX HA3BaHHBIX BBIIIE
Y4eOHBIX KYpCOB.

12. Obmiee ymciio YacoB, PEKOMEHAOBAHHBIX JJIsI M3ydeHHs MaremMatuku — 544 daca: B 10
Kiacce — 272 yaca (8 yacoB B Heenio), B 11 kimacce — 272 yaca (8 4acoB B HEZACIIO).

[Imanupyemble pe3yabTaTbl OCBOCHHUS HPOTPaMMbI [0 MaTe€MaTHKE Ha YPOBHE CPEIHEro
o01mero oopa3oBaHusl.

B pesyiabrare u3yyeHHMsT MaTeMaTUKM Ha YpOBHE CpeAHero oOmero oOpa3oBaHUS Y
oOyyarorerocst 0y1yT c()opMUPOBaHbI CIIEIYIOIME TUYHOCTHBIE PE3YJIbTAThI:

1) rpa)IaHCKOTO BOCITUTAHHSI:

c(OPMHUPOBAHHOCTb IPAXKAAHCKOM MO3ULIUU 00YUaIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCHHCKOTO OOIIEeCTBa, MPEACTABICHHE O MATEMaTHYECKHUX OCHOBaX (HYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIECHUH, MPOLENyp I'pa)JAaHCKOro odumiecTBa (BbIOOpHI, ONPOCHI U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMA WHCTUTYTaMH B COOTBETCTBHHM C WX (YHKIHSIMH U
Ha3HAYCHUEM;

2) NaTpUOTHYECKOTO BOCTIUTAHHUSL:

c(OPMHPOBAHHOCTh POCCUHCKONW TPa)KAAHCKOM HIACHTUYHOCTH, YBaKEHUS K MpPOIUIOMY H
HACTOSIILIEMY POCCHUICKOW MaTeMaTUKH, IEHHOCTHOE OTHOLIEHHWE K JIOCTHIKEHUSM POCCHMCKHUX
MaTeMaTHUKOB M POCCUHMCKON MaTeMaTHYeCKOW IIKOJbI, UCIIOJIb30BAaHUE 3TUX JOCTUKEHUH B JIPYTHX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:

OCO3HAaHHE IYXOBHBIX LIEHHOCTEM POCCHHCKOro Hapoja, copMHpOBAHHOCTb HPABCTBEHHOI'O
CO3HaHUSI, STHYECKOTO MMOBEICHUS, CBI3aHHOTO C MPAKTHYECKUM MTPUMEHEHHEM JTOCTH)KCHUH HAYKH U
JesTeIbHOCTBIO YUEHOI'0, OCO3HAHUE JIMYHOTO BKJIA/1a B IOCTPOCHHUE YCTOMYMBOTO OYAYILEro;

4) 5CTETUYECKOTO BOCTIUTAHUS:

HCTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs ICTETUKY MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEUIeHUH, pacCykACHUH, BOCIPHUUMYHBOCTH K MaTEMAaTUYECKHM AacleKTaM
pa3IMYHBIX BUIOB UCKYCCTBA,

5) ¢pu3uUecKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHYECKUE 3HAHUS B WHTEPECAx 3J0POBOTO H
0e3omacHOTO 00pasa XM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0OPOBBIO (3I0pOBOE MHUTAHUE,



cOaJIaHCUPOBAHHBIN PEKUM 3aHSATUU W OTIbIXa, pPEeryispHas (pu3nyeckas aKTUBHOCTH), (PU3HUECKOE
COBEPIICHCTBOBAHUE TIPU 3aHATUSX CIIOPTHBHO-030POBUTEIHLHON JAESATEEHOCTHIO;

6) TPyJI0BOTO BOCIIMTAHUS:

TOTOBHOCTh K TPYHy, OCO3HAHUE IEHHOCTU TPYIOJIOOUS, MHTEPEC K Pa3IudHbIM cdepam
npoecCHOHATLHON JIEATEBHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW U €€ MPWIOKCHHUSIMH, yMCHHUE
COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynyiieill mpodeccuu U peann30BbIBATH COOCTBEHHBIE >KU3HEHHBIE
IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30oBaHHMIO U CaMOOOpa3oBaHHUIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTHBHOMY YYacTUIO B PEIICHUM MPAKTUYECKUX 3ahad
MaTeMaTHYeCKON HalpaBICHHOCTH;

7) 3KOJIOTHYECKOTO BOCITUTAHHS:

c()OPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJAbTYphI, TOHHUMAHHWE BIHUSHUS  COIHAIBHO-
9KOHOMHYECKUX TPOIECCOB HA COCTOSIHUE MPUPOTHON U COIUAITBHOMN Cpellbl, OCO3HAHUE TJI00aTHHOTO
XapakTepa SKOJIOTHYECKUX MpoOJieM, OpPHEHTalMs Ha NPUMEHEHHWE MAaTeMaTHYeCKHX 3HAHWHU s
pelIeHuns 3a1a4 B 00JIaCTU OKPYXKaloUIel cpefibl, MJIaHUPOBAHUE MOCTYIKOB U OIICHKU UX BO3MOXKHBIX
MOCIIEACTBHH JIJIsl OKPY>KaIOIIEH Cpebl;

8) IEHHOCTH HAYYHOTO MTO3HAHHMSL:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW MPAKTUKH, MOHMMAHUE MaTEMaTHYECKOHW HayKH Kak c(hepbl 4eOBEUYEeCKOU
JESTEIILHOCTH, TANoB €€ Pa3BUTHUS W 3HAYUMOCTH IS PA3BUTHS IMBWIN3AINH, OBJIAJICHUE S3BIKOM
MaTEeMaTHKd ¥ MaTEeMaTHYeCKOH KyJIbTypOll Kak CpEJACTBOM TIO3HAHWS MHPA, TOTOBHOCTH
OCYIIECTBIISATH MPOSKTHYIO M UCCIICIOBATEIILCKYIO e TEIIbHOCTh HHIUBUYAIBHO U B TPYIIIIC.

B pesynbrare u3ydeHHss MaTeMaTHKH Ha YPOBHE CpEAHEro oOImero ooOpa3oBaHus Yy
oOyuatomerocsi OyayT cdhoOpMUPOBaHBI [O3HABAaTEIbHbIE YHHUBEpPCAIbHBIC Y4YEOHBIE JIEHCTBUS,
KOMMYHHKATHUBHBIE YHUBEpCAJIbHBIE Y4eOHbIE NEWCTBUS, PETYISATUBHBIC YHHBEpCAlIbHbIC yueOHBIC
JEHCTBHS, COBMECTHASI IEATEIBHOCTb.

VY obyuyaromierocst 6yayTr chOpMUPOBaHBI cleAylolue 0a30BbI€ JIOTMUECKHUE JCUCTBUSA Kak
9acTh MMO3HABATEIFHBIX YHUBEPCATHHBIX YICOHBIX JICHCTBHIA:

BBISIBJISITh Y XapaKTePU30BaTh CYNICCTBCHHBIC MTPU3HAKA MAaTEMAaTHICCKUX OOBEKTOB, MTOHATHH,
OTHONIICHUH MEXIYy TIOHATHUSAMHU, (OPMYIHUPOBATH ONPEICIICHUS TOHSATHHA, YCTaHABIUBATH
CYIISCTBCHHBIH TpPH3HAK KIACCU(PUKAIMNA, OCHOBAaHUS JUISI OOOOIICHHWS W CpPaBHEHUS, KPUTCPUU
MIPOBOAMMOIO aHAIH3a;

BOCIIPUHUMATh, (OPMYIUPOBAaTH W TPEOOpPA3OBLIBATh CYXKJEHUSA: YTBEpAUTENbHbIE W
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpeuHs B (QakTax,
JAHHBIX, HAOIOJICHUSIX ¥ YTBEPKIACHHUSIX, MPEJIaraTh KPUTSPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

JIeJIaTh BBIBOJBI C UCIOJIB30BAHUEM 33aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTUBHBIX
YMO3aKTFOYCHHUH, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSITEIHHO JIOKA3aTeIhCTBA MATEMAaTUYECKUX YTBEPKIEHUH (TpsSMbIE U OT
MIPOTUBHOTO), BBICTPaNBaTh apryMEHTAIIMIO, TPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOUpaTh Croco0 perieHusi y4eOHOU 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMpaTh HarOO0JIee TOIXO AN C YIETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

VY oOyuaromierocst OyayT chopMUpOBaHbI Clieayronue 0a30BbIe UCCIIEIOBATEILCKUE IEHCTBH
KaK YacTh TIO3HABATEILHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUH:



HCIIOJIb30BaTh BONPOCHI KaK HCCIIENOBATEIbCKUNA HWHCTPYMEHT IO3HaHUA, (OpMYyIUpOBATH
BONPOCHL, (UKCHPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HWCKOMOE U JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

OPOBOJIUTH  CAMOCTOSITENIbHO  CIUIAHMPOBAHHBIA ~ JKCIIEPUMEHT,  HCCJIEIOBaHHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHUSA, TPOILECCa, BBISBICHUIO
3aBHUCHUMOCTEH MeXy 00beKTaMu, SIBICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBAaTH O0OOIIEHUS M BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOIO
HAOJIIO/IEHUs, WCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJOB U
000011IeHMI;

IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEATIOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBUSX.

Y oOyuaromerocss O6yayt chopMUpOBaHBI yMeHus paboTarh ¢ uH(pOpMalMed Kak YacTh
MO3HABATEIBHBIX YHUBEPCATHHBIX YICOHBIX ACHCTBHIA:

BBISIBJIATH JeUUUThl MHPOpPMAIUHU, JaHHBIX, HEOOXOJUMBIX JIJIsi OTBETa Ha BOMPOC M IS
pellIeHus 3a/1auH;

BbIOMpaTh ~ MHPOpPMAIMIO U3  UCTOYHUKOB  pPa3lWYHBIX  TUIIOB,  aHAIU3UPOBATH,
CHUCTEMAaTHU3HPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3IMYHBIX BHIOB U OPM MPEACTABICHUS;

CTPYKTYpHUPOBaTh MH(POPMALIMIO, MPEACTABIATh €€ B Pa3NUYHBIX (hopMax, MILTIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATEIEHO C(HOPMYITHMPOBAHHBIM KPUTEPHSIM.

VY oOyyaromierocst OyayT cOpMUPOBAaHBI YMEHHsI OOMICHUS KAaK 4YacTh KOMMYHHUKATHBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BOCIIPUHUMATh M (QOPMYJIHPOBATh CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMH U UEISIMH
oO0IIeHH s, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M MHUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y PEIIeHUs 3a7a4i, KOMMEHTHPOBATh IMOJTYYEHHBIN pe3yibTar;

B Xo0/e OOCYXJIEHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOIEMBI,
pemaeMoil 3a1aud, BBICKA3bIBATH WJEH, HAICJICHHBIE HA IIOWCK PENICHHs, CONOCTAaBJIATH CBOU
CYXKIEHUS C CYXIEHUSAMH JPYI'HX Yy4YacTHUKOB JaHaiora, oOHapyKWBaTh pPa3IM4he U CXOJACTBO
MO3UINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIATh Pe3yJabTaThl pEIICHUS 3aJadyd, OJKCIEPUMEHTa, MHCCIIEOBaHUs, IPOEKTa,
CaMOCTOSITENTLHO BbIOMpaTh (PopMaT BBICTYIUICHHS C y4€TOM 3aqad Mpe3eHTAllMd U OCOOEHHOCTEH
ayTUTOPHH.

VY obyuatomierocst 6y1yT copMUPOBaHBl YMEHUSI CAMOOPTaHU3AINN KaK YacTh PETYISITUBHBIX
YHHUBEPCATbHBIX YUEOHBIX NEHCTBHIA:

COCTAaBIIATh IUIAH, QJITOPUTM pEIIeHHs 3a/Ja4yd, BBIOMpAaTh Crmocod pemeHus ¢ Y4EToM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, AapryMEHTHPOBaTh M KOPPEKTHPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(DOpMALINUL.

VY obyuatomerocst 0yayT chOpMHUPOBaHBI YMEHHUS CAMOKOHTPOJS KaK 4YacTh PETYJISTUBHBIX
YHHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

BJIQJICTh HaBBIKAMHU MO3HABATENbHON pedliekcuy Kak OCO3HAaHHWS COBEPIIAEMBIX JCUCTBUU U
MBICITUTENBHBIX TPOIECCOB, MX PE3yNbTAaTOB, BIAJETh CIOCO0aMU CaMOMPOBEPKH, CaMOKOHTPOIS
mpolecca v pe3ysibTaTa pelieHus] MaTeMaTHIeCKON 3a/1auu;

MPEBUIETh TPYTHOCTH, KOTOPBHIE MOTYT BO3HUKHYTh IPU pENICHWH 33Ja4d, BHOCHTH
KOPPEKTHBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JTAaHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;



OILICHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUIM, OOBSICHITH IPUUUHBI TOCTHKEHUS WIH
HEJOCTHIKCHHSI PE3yIbTaTOB JEATEIBHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OILCHKY MPHOOPETEHHOMY
OTIBITY.

VY oOyuaromierocst 6yayT copMUPOBaHbI YMEHUSI COBMECTHOM JIeATETHbHOCTH:

NOHMMAaTh W HCHOJB30BaTh MPEHUMYILECTBA KOMAHAHOM W WHAWBUAYAJIbHON paboTHl MpHU
pelieHrny y4eOHBIX 3aJad, IPUHUMATh 1eJIb COBMECTHOU NIEeATENbHOCTH, TUIAaHUPOBATh OPraHU3aLUIO
COBMECTHOI PaboOThI, pacIpeeNsaTh BUABI padoT, JOrOBapuBaThCsA, 00CYKIaTh MPOIECC U PE3yNbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX ¢opmax paboThl (0OCYKIeHUs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» U WHBIC), BBITIOJIHATH CBOIO YacTh PabOTHl M KOOPAHMHHUPOBATH CBOM JICUCTBUS C JAPYTUMHU
YjieHAaMA KOMAaHJIbl, OIICHWBAaTh KadeCTBO CBOEr0 BKJIaJa B OOUIMI MNPOAYKT IO KPUTEPHUSIM,
c(OpMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

[IpenmeTHbie pe3yabTaTbl OCBOCHHMS OCHOBHOW pabodell MporpaMmbl IO MaTEeMaTUKE
MpeJICTaBJICHbl MO TOAaM OOY4YeHHs B paMKax OTHENbHBIX Y4eOHBIX KYpCOB B COOTBETCTBYIOIIMX
paszfenax HacTOSIIEH MPOrPaMMBI.

PaGouas nmporpamma y4ebHOro Kypca «Anredpa u Hayajia MaTeMaTUYECKOTO aHAIIu3ay.

[TosicuutenpHas 3amucka.

VY4eOHbIil Kypc «Anredpa n Hayaja MaTEMaTUYECKOr0 aHaIu3a» ABJIAETCA OJIHUM U3 HauboJjee
3HaYMMBIX B TpPOTpaMMe CpenHero oomero oOpa3oBaHUsS, IOCKOJBKY, C OJHOW CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAIBbHYIO 0a3y Ui HM3Y4YEeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
Apyroi CTOPOHBI, (OPMHPYET JIOTHYECKOE M abCTPaKTHOE MBIIUICHHE OOYYalONIMXCS Ha YPOBHE,
HEOOXOIMMOM JJIi OCBOCHUS HMH(OPMATHKHU, OOIIECTBO3HAHUWS, WCTOPUU, CIOBECHOCTH U JPYTHX
TUCHUILTMH. B pamMkax TaHHOTO y4eOHOro Kypca oOydaroniyuecs: OBlIa/IeBal0T YHUBEPCAIBHBIM SI3bIKOM
COBpEMEHHOM HayKu, KOTopast (OopMyIHpyeT CBOU AOCTHXKEHUS B MaTeMaTH4eCKo dopme.

Y4eOublii kypc anreOppl M Hayal MaTEeMaTHMYECKOTO aHalli3a 3aKjia/lbIBAeT OCHOBY JUIS
YCIICUTHOTO OBJAQJCHUS 3aKOHAMHM (PH3UKHU, XMUMHUH, OMOJIOTHH, MOHUMAHHUS OCHOBHBIX TEHICHIIHIMA
pasBUTHS SKOHOMHKM ¥ OOIIECTBEHHOW >KHM3HH, TO3BOJSIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO WCIIOJIB30BaTh MX [UIA JAJbHEHIIero
o0Opa3oBaHMsl W B TOBCeIHEBHOW Xu3HH. OBJageHHe aOCTPAKTHHIMH M JIOTHYECKH CTPOTHUMH
KOHCTPYKIMSAMH ~ aireOppl W MaTeMaTHYeCKOro  aHalW3a pa3BUBACT YMEHHE  HaXOIWUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTH, JOKA3bIBATh YTBEPKACHUS C MOMOIILI0 WHIYKIIMU U
paccykaaTh JeQyKTHBHO, HCIIONB30BaTh OO0OOIIEHHEe U KOHKpETHU3aluio, abcTparupoBaHue U
aHaJoTHI0, (HOPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHHUE.

B xome wusydeHus yuyeObHOro Kypca «Anrebpa M Hadajga MaTEMaTHUYECKOTO aHaIu3a»
00ydJaroImuecs MoJy4YaroT HOBBIM OIBIT PEHICHUS MPHUKIAIHBIX 33/1a4, CAMOCTOSTEILHOTO MTOCTPOSHUS
MaTeMaTHYECKUX MOJIENICH peaTbHBIX CUTYyalluii, MHTEPIPETAINH MTOJIYYEHHBIX PEIICHNH, 3HAKOMSITCS
C MpUMepaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPUpPOe, HaAyKe M MCKYCCTBE, C BBIJAIOIIUMUCS
MaTEeMaTHYECCKUMH OTKPBITHUSIMU M X aBTOPAMH.

VY4uebHblil Kypc 00J1a1aeT BOCIUTATENbHBIM MOTEHIIMAIOM, KOTOPBIA pean3yercsl Kak depes
y4eOHbI MaTepHaj, crnocoOCTBYIOUIMH (HOPMUPOBAHMIO HAYYHOTO MHPOBO33pPEHMS, TaK U yepe3
cnenuduKy y4eOHOW esATENbHOCTH, TPeOyromel MpOJOIKUTEIFHON KOHIEHTPAllUd BHUMAaHUS,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a TIOJTYyYSHHBIN pe3ysbTar.

B ocHoBe Meromukum oOyueHHs anreOpe W HadalaM MaTeMaTHYeCKOTO aHaln3a JIeKHT
JeSITeTbHOCTHBIN MPUHIIAT 00yJeHUSI.

B crpyktype ydueOHOro Kypca «Anrebpa m Havajlla MaTeMaTHYECKOTO aHAM3a» BBIICICHBI
CIIEAYIONINE COMEPKATEITHHO-METOINIECKHE JTHHNU: «HUnCcia u BEIMUCIeHHs», «OYHKIUN U rpadukmy,



«YpaBHEHHsI U HepaBeHCTBa», «Havayma maremarnueckoro ananu3a», «MHOXeCTBa M JIOrMKa». Bce
OCHOBHBIE COJIEPIKATEITHHO-METOUICCKIE TUHUHM U3YJarOTCs HAa MPOTSHKEHUH JIBYX JIET OOyYeHHUs Ha
YpOBHE CpefaHero ooOimero o0pa3oBaHUsS, €CTECTBEHHO JOMOJHSS JPYyr Jpyra W TOCTENEHHO
HACBIIASICh HOBBIMU TeMaMH W pazjaenamu. [laHHBIA y4eOHBI Kypc SBISICTCS WHTETPATUBHBIM,
MMOCKOJIbKY OOBeAMHSIET B ceOe CopepKaHHe HECKOJIbKMX MATEeMATHUYECKUX IUCIMILINH, TAKHX Kak
anrebpa, TPUTOHOMETPHUS, MAaTeMAaTHUECKUN aHalIu3, TEOPUs MHOXKECTB, MaTeMaTU4yecKas JOTHMKa U
npyrue. Ilo mMepe Toro kak oOydaromuecs OBJIaJeBalOT BcE Oosiee MIMPOKUM MaTeMaTUYECKUM
anmapaToM, y HHX TOCJIeI0BaTeIbHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE CTPOUTH
MaTe€MaTUYECKY0 MOJENb pEalbHOM CHUTyalud, NPUMEHATh 3HAHUs, MOJYYEHHbIE NPU U3YYCHUHU
y4e0HOr0 Kypca, JUIsl PelICHHS CaMOCTOSATEIbHO C(HOPMYIHPOBAHHONW MAaTEeMAaTUYECKOW 3amadu, a
3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTONUYECKasT TUHUS «YWCIa W BBIYUCICHHUS» 3aBepiiacT (HOpPMHUPOBAHHE
HABBIKOB HCITIOJIb30BAHUS JICHCTBUTENBHBIX YHCEI, KOTOpOoe OBbLIO HA4aTO Ha YPOBHE OCHOBHOTO
obmero oOpaszoBanms. Ha ypoBHe cpemgHero oOmiero oOpa3oBaHus 0CO0O€ BHHMaHUE YACISACTCS
(OpMUPOBAHHMIO HABBIKOB pAIlMOHAJIBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B ce0s HCIOJIb30BaHUE
pa3nuyYHbIX (HOPM 3amKcH YUCIIa, yMEHUE JeNaTh TPUKUAKY, BBIMOIHATH NPUOIKEHHBIC BEIUMCICHHS,
OLICHMBATh YHUCIIOBbIE BBIPAKEHUS, paboTaTh C MaTeMaTHUYECKUMU KOHCTaHTamMH. MHOXKecTBa
HaTypalbHBIX, IIEJIBIX, PAIMOHATBHBIX M JACHCTBUTEIBHBIX YHCET JOMOJHSIOTCS MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxaoM M3 3ITUX MHOXECTB PACCMaTPUBAIOTCS CBONCTBEHHBIE €MY
crienMpUIeCKre 3aa4il W ONepalyu: JCJCHUE Halelo, ONEePUPOBAHUE OCTATKAMU HAa MHOXKECTBE
LETBIX YHCEN, OCOObIe CBOMCTBA pAlMOHAIBHBIX W HUPPALUOHAIBHBIX YHCEN, apuMETHUUEeCKUE
ONepalny, a TAKKE M3BJICYCHUE KOPHS HATYpaJbHOM CTEIIEHUM HA MHOXECTBE KOMIUIEKCHBIX YHUCE.
brnaronapss mocienoBareNbHOMY PacUIMPEHHIO Kpyra MCIHOJIB3YEMBIX YHCEI U 3HAKOMCTBY
C BO3MOXKHOCTAMH HMX MPUMEHEHHUS JJIS PELICHUS PAa3IUYHBIX 3a1a4 GOopMHUpPYETCs MpeCTaBICHUE O
€MHCTBE MAaTEMaTUKU KaK HayKM M €€ poJId B MOCTPOCHMHM MOJENEH peajbHOr0 MHUpa, LIHUPOKO
UCIOJIBL3YIOTCSL 0000IIEHNE U KOHKPETU3aIHUS.

Jlunust «YpaBHEHUSI U HEPABEHCTBAY PEATM3YETCS HA MIPOTSHKEHUH BCETO 00YUYEHUsI Ha YPOBHE
cpenHero o0miero 00pa3oBaHusl, TOCKOJIBKY B KaXKI0M pazzeine [I[porpaMMbl TpenycCMOTPEHO pEIICHUE
COOTBETCTBYIOIIMX 33/1a4. B pe3ynbpTaTe 00y4aronIfecs: OBIaIeBatOT Pa3IMIHBIMUA METOAaMH PEIICHUS
palMOHANIBHBIX, HPPAIMOHANBHBIX, IOKA3aTEIbHBIX, JOTapU(MUUYECKHUX U TPUTOHOMETPUUYECKHUX
ypaBHEHUM, HEPABEHCTB U CUCTEM, a TaK)Ke€ 3aJady, coaepxanux napamerpsl. [lomydyeHHbIe YMEHHS
IIUPOKO HCIHONB3YIOTCS TMPHU HCCIENOBAaHUU (DYHKUIMN C TOMOIIBIO MPOU3BOJIHOM, MPU pEHICHUU
MPUKJIAJHBIX 33/1ad W 33/1ad Ha HaxXOXXJCHHEe HAuOOJIbIIMX W HAaWMEHBIINX 3Ha4YeHUH (QYHKIIHH.
JlanHast copepkaTenbHas JIMHUS BKIIIOYaeT B ce0s Takke ((OpMUPOBAHUE YMEHHH BBITIOIHATH PACUETHI
nmo ¢dopmynaM, TmpeoOpa3oBaHHs PAIMOHAIBHBIX, HMPPANUOHAIBHBIX W TPUTOHOMETPHUYECKUX
BBIPDOKEHHI, a TakKe BBIPAXKECHHH, COJIEp)KaluX CTeNmeHu u Jjorapudmbl. brarogaps uzyudeHuro
anredpandeckoro Marepuasia MPOUCXOIUT JalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIIUVICHUST  00y4aromuxcs, (OPMHUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXICHUH, palbOTBl C
CUMBOJILHBIMH (pOopMaMu, MpeICTaBICHHS 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHUJE PABEHCTB U
HepaBeHCTB. AnreOpa mpemiaraeT 3¢G(GEeKTUBHbIE WHCTPYMEHTBI ISl PEUICHHS MPAKTHYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenpHo-MeTOonu4eckass JUHUA «DyHKIMKM W TpapuKW» TECHO TMEeperieTaeTcsl ¢
JIPYTUMHU JIMHUSIMH YYeOHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 3aAaéT IMOCIEI0BaTEeIbHOCTh
W3ydeHuss ~ Marepuana.  V3ydueHue  CTENEHHOW,  TOKAa3aTelbHOM,  JIOoTapu(PMUYECKONH |
TPUTOHOMETPUYECKUX (DYHKIMH, UX CBOWCTB W TpaUKOB, MUCHOJb30BaHUE (DYHKIMI IS PEIICHUS
3a/1a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB U PEaTbHOM KM3HU TECHO CBS3aHO KaK C MaTeMaTUYECKHM



aHaJIM30M, TaK U C peUIeHHEeM ypaBHEHHM U HepaBeHCTB. Ipu 3ToM Oombllioe BHUMaHUE YAENSETCS
(hOpPMUPOBAHHUIO yYMEHHUsS BBIpaKaTh (POpMyIamMu 3aBHCHUMOCTH MEXIY DPA3JIUYHBIMUA BEIUYMHAMU,
MCCIIEIOBATh MOTYYCHHBIE (YHKIIMH, CTPOUTH UX rpaduku. Marepuan 3TOH Coaep:KaTeIbHON JIMHUN
HalleJIeH Ha pPa3BUTHUE YMEHMM U HABBIKOB, IMO3BOJSIONIUX BBIPAXKATh 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B DPA3IUYHON (opme: aHamuTHUECKOW, Tpaduueckoid u cioBecHO. Ero wusyuyenue
CHOCOOCTBYET Ppa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTM K 0000IIEeHHI0 U
KOHKpETH3alluH, UCIIOJIb30BAHUIO aHAJIOTHIl.

CopepxarenpHast nuHusi «Haganma maremMaTuyeckoro aHajan3a» IMO3BOJISIET CYHIECTBEHHO
pacIupuTh KPYT KaKk MaTeMaTHUECKUX, TaK U MPUKIIATHBIX 33a4, JOCTYIHBIX 00yJalomuMcs, TaK Kak
Yy HUX TMOSBIISIETCS BO3MOXHOCTh CTPOHTH TpadUKH CIOXKHBIX (DYHKINN, ONPENSISITh UX HAUOOJBIINE
U HAUMCHBINNE 3HAYCHHSI, BBIYHCIATH IUIOMIATU (GUTYp U OOBEMBI TN, HAXOTUTh CKOPOCTH U
YCKOpeHHUs1 npoieccoB. JlanHast cofepskareiabHas JIMHUS OTKPHIBAET HOBbIE BOZMOXXHOCTH MOCTPOCHUS
MaTeMaTUYeCKUX MOJIENeH peanbHbIX CHUTYallMid, IO3BOJSET HAXOJIWTh HAWJIydlllee pEIIeHHE B
MNPUKJIAJHBIX, B TOM 4YHCIE COLUAIbHO-I)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYeCKOr0 aHalu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMabHO-TIOTUYECKOTO H
KpeaTUBHOTO MBIIIEHUS, (HOPMUPOBAHUIO YMEHUH PACIIO3HABATH MPOSIBICHUS 3aKOHOB MAaTEMATHKU B
HayKe, TeXHHKE U UcKyccTBe. OOydaromuecs y3HAIOT O BBIJAIOMIMXCS Pe3yibTaTax, MOJYYEHHBIX B
X0JI€ pa3BUTHs MaTEMaTUKH KaK HayKd, U 00 UX aBTOpax.

CopepxarenbHO-MeTOIMYeCKast JTHHUS «MHOKECTBA H JIOTHKA» BKJIIOYACT B CEOS 3JIEMEHTHI
TEOPUHM MHOKECTB M MAaTeMAaTHMYECKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTHUKH U MpeIaraloT HamOoJiee YHUBEPCAIbHBIN SA3BIK,
OOBEIMHSIIONMIMKA BCce pa3feNbl MaTeMaTUKU U e TMPUIOKEHHH, OHHM CBS3BIBAIOT pPa3HbIC
MaTeMaTHYeCKUe AWCHMIUIUHBI U HMX MPUIOKEHHUS B €IuHOe Ienoe. BaxkHO 1aTh BO3MOXKHOCTH
oOyuarolemMycss TOHMMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM MaTeMaTWKU U
UCIIOJIb30BaTh €ro JUIS BBIPAXKEHUS CBOMX MbICIed. J[pyruM BaKHBIM MPU3HAKOM MaTeMAaTHUKH Kak
HAyKH CJIelyeT MPU3HATh CBOWCTBEHHYIO €l CTPOrocTh OOOCHOBAHHI U ClIeIOBaHHE OINpeaAeIEHHBIM
MpaBUjiaM TOCTPOCHUS JIOKA3aTEIIbCTB. 3HAKOMCTBO C OJJIEMEHTAMH MaTeMaTHYECKOM JIOTUKH
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINIJICHUSI OO0YYalOIUXCs, TMO3BOJSET WM CTPOUTH CBOM
paccyXJIeHHUsI Ha OCHOBE JIOTHYECKUX MPABUII, (POPMUPYET HABBIKH KPUTHUECKOTO MBIIIJICHUSI.

B yuebnom kypce «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOr0 MOJEIHMPOBAHUS, KOTOPHIE MPH3BaHbI CIOCOOCTBOBATH (POPMUPOBAHHIO HABBIKOB
MOCTPOEHHUSI MOJIENIEH pealbHBIX CHUTyallud, HMCCIEAOBAHMUS STUX MOJENed C TMOMOIIBI0 amnmnapara
anreOppl ¥ MaTeMaTUYECKOTO aHallM3a, UHTEPIpEeTAIl TMOJYyYeHHBIX pe3yibTaToB. Takue 3aJaHus
BIIJIETEHBI B KKIBIA U3 pa3/ie]ioB MPOTPaMMBbl, TTOCKOJIBKY BECh MaTepual yuyeOHOTro Kypca IIUPOKO
WCIIONB3YETCS ISl PEeIIeHUs] MPUKIAIHBIX 3anad. [Ipu pemeHun pealbHBIX MPAKTHUECKUX 3a7ad
oOydJarorecss  pa3BUBAIOT  HAOMIOAATENIBHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOJB30BaTh AaHAJIOTHI0, 0000maTh M  KOHKPETU3UPOBATh MpodiIemy.
JestensHOCTh TIO (POPMHUPOBAHUIO HABBIKOB PEUICHUS MPHUKIIATHBIX 3a7ad OPTaHU3YeTCs] B MPOIECCE
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Anredpa U Hauaisa MaTeMaTHYeCKOTO aHAIHU3a.

OO11iee 4ncI0 9acoB, peKOMEHOBAHHBIX JUIS M3YYEeHUS y4eOHOro Kypca «Anrebpa M Hauyaia
MareMaThyeckoro anamuza» — 272 vaca: B 10 kiracce — 136 JacoB (4 yaca B Heaemo), B 11 kimacce —
136 vacoB (4 daca B HEJIETIO).

Conepxanne o0yuenus B 10 xacce.

Yucna 1 BBIYUCICHUS.



Panmonanpupie yucna. OOBIKHOBEHHBIE U JECATUYHBIE JApPOOH, MPOLEHTHI, OECKOHEUYHbIE
nepuonudeckue aApobu. IlpumeHenune npoOeil W MPOLEHTOB IJIs pPEIICHUS NPUKIATHBIX 3a7ad M3
Pa3IMYHBIX OTPACiEll 3HAHUW U PEaJbHOW KU3HU.

JleiicTBuTenpHbIe YuCA. PalMOHANBHBIE W HPPANMOHAIBHBIE YHCTa. ApUPMETHYECKHE
onepauuMd C JCWCTBUTEIbHBIMU YHCIaMH. MOJyllb JEWCTBUTEIBHOTO YHCIA W €ro CBOKWCTBA.
[TpuOnmxEHHBIE BBIYUCICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLEHKA Pe3y/IbTaTa BbIUMCICHHMA.

Crenenp ¢ menbiM mnokazateneM. bunom HproTona. Mcnonb3oBanue mnoaxopsieid ¢Gpopmsl
3alUCH JICUCTBUTENBHBIX YHCEI U1l pELICHUS TPAKTUYECKUX 3a/1a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IIOKa3aTeJieM W €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIIbLHBIM
[I0Ka3aTeleM.

Jlorapudwm gucna. CoiicTa orapudma. J[ecaTHIHbIE U HATYpaTbHBIC JIOTAPUPMBL.

CuHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC H
aApKTaHI'€HC YHUCIOBOTO apryMEHTA.

VYpaBHEHUs U HEPABEHCTBA.

ToxxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb YpaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUsI-ClieIcTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJBI PEUICHHS LENbIX U JPOOHO-pAlMOHATIBHBIX YpaBHEHUH M HEPAaBEHCTB.
MHoOrowieHsl OT OAHON MEPEeMEHHOM. JleleHrne MHOrowieHa Ha MHOTOWIEH C OCTarkoM. Teopema
besy. MHorouieHs! ¢ nieiasiMu koddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUM, COIEPIKALIUX CTENEHU U KOPHH.

Wppauronanbubie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS UPPALUOHAIBHBIX YPAaBHEHUI.

Iloka3zaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

[TpeoOpazoBaHue BbIpAKEHH, COIEpPKALINX Jorapru(MBbI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METObI PELICHUS JIOTApU(MUIECKUX YPAaBHEHUH.

OcHoBHble  TpuroHomerpuueckue ¢opmynsl. [IpeoOpa3oBaHue  TPUTOHOMETPUUYECKUX
BBIpa)KCHMI. Pelenrie TpuroHoOMEeTpu4eCKUX ypaBHEHHUI.

Pemienne cucrem JMHEHHBIX YpaBHEHHW. Marpuna CHCTEMBI JIMHEWHBIX YpaBHEHHM.
Omnpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUN CMBICI M CBOICTBA, BBIUMCIEHHE €r0 3HAYCHMUS,
IIPUMEHEHHE OIPEACIIUTENS Ul PEIICHHUS] CUCTEMBbl JIMHEHHBIX ypaBHEHHW. PelleHune mpuKiIamaHbIX
3a/1a4 ¢ IMOMOILBIO CUCTEMBI JIMHENHBIX ypaBHEHUN. McciaenoBanye NoCTpOCHHOM MOJIEIH ¢ ITOMOILBIO
MAaTpHIL U ONPEACIUTENEH.

ITocTtpoeHne MaTeMaTUYECKUX MOJEIEH pPEANbHOM CUTyallud C IIOMOIIBIO YpPaBHEHUH H
HepaBeHCTB. [IpuMeHeHNe ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/ad M 3a7ad U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HH.

OyHKIMU U TpadUKHU.

@yHK1Ms, ciocoObl 3ananus GyHKIUU. B3anmuo oOpatnble pyHkuu. Kommnosunus GyHKIHiA.
I'paduk Qynkunu. nemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

Ob6nactp ompeneneHuss ¥ MHOXecTBO 3HaueHuH ¢(yHkumu. Hymu ¢ynkmmuu. [Ipomexytku
3HaKonocTossHCTBa. Y&THble M Heu€THble ¢yHKIMU. Ilepmonnyeckue ¢yHkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMM. MakcuMymMbl M MUHUMYMBI (GyHKuMd. HaumOonblnee W HauMeHbIee
3Ha4YeHUsl QYHKLIUU HA IPOMEKYTKE.

Jluneiinas, KBagpaTH4Has W JIPOOHO-IMHEWHAsS (QYHKIHH. DJIEMEHTApHOE HCCIICIOBAHUE H
MMOCTPOEHUE X TPadUKOB.



CreneHHast QyHKIMA C HaTypaJbHBIM MW II€JIBIM TOKaszareneM. EE cBoiictBa u rpaduk.
CpoiictBa M TpapuK KOpHA n-Oi CTENEHH Kak (QYHKIUM OOpaTHOW CTENEHH C HaTypaIbHBIM
[I0Ka3aTeleM.

[TokazarenpHas u Jjorapudmuueckas (yHKIHMH, UX CBoiicTBa W rpaduku. Mcmomnb3oBanue
rpaduKoB PYHKIMHA U1 peLIeHNs ypaBHEHUH.

Tpuronomerpudeckas OKpy>KHOCTb, OIIPEJe/IEHUEe TPUTOHOMETPUUECKUX (DYHKIMHA YUCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealibHBIX IIpoleccax U sBJICHUAX. I'paduku peanbHbIX
3aBUCUMOCTEH.

Hauana maremaTn4eckoro aHanusa.

ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs IIOCIIENOBATEIbHOCTEH. MeTon MaTeMaTHYECKOH
UHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE I1OCJIEN0BATENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHYECKOT0 aHAJIN3a KaKk aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckas u reomerpuyeckas nporpeccuu. beckoHeuHo yObIBaroIas reoMeTpuyeckas
nporpeccusi. Cymma OeckoHEYHO yObIBawolieil reomerpuyeckod mporpeccud. JIMHEHHBIH U
AKCIIOHEHIMAIBHBIA pocT. Yucno e. @opMyiia CI0KHBIX NPOLEHTOB. Mcnons3oBanue nporpeccuu Ais
pEILIEHNs PEANBbHBIX 3aJa4 IIPUKIIAIHOTO XapaKTepa.

HenpepeiBHble QyHKIMU U UX CBOWCTBA. TOYKM pa3ppiBa. ACUMOTOTHI TPAPHUKOB (HYHKITHIA.
CpoiicTBa (yHKIMI HENPEpPHIBHBIX Ha OTpe3ke. MeTox WHTEPBAIOB ISl PEIICHUS HEPABEHCTB.
[IpumeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIs pelIeHus 3a/1a4.

[lepBast u BTOpass Mpou3BoAHBIC (GyHKIHH. ONpenencHue, TeOMETPUICCKUN U (DU3HUCCKUIA
CMBICJI IPOU3BOIHON. YpaBHEHUE KacaTelIbHOM K rpaduKky QyHKIUH.

[TpousBonHble 3neMeHTapHbIX (GyHKUMA. [Ipon3BogHAsE CyMMBbI, MPOU3BENECHUS, YACTHOIO U
KOMIIO3ULIMU (PYHKIHUH.

MHosxecTBa U JIOTHKA.

MHoecTBO, onepalMy HaJ MHOXKECTBAaMHM M HMX CBoMcTBa. Jlmarpammel Dinepa—Benna.
[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOTO amapara Juisi OIMCaHUs peabHbIX IPOLECCOB U SBJICHUIM,
IIPY pELICHUH 3a]a4 U3 IPYTUX y4eOHbIX MIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4eCKOro OoOBEKTa, CIEACTBHE, J10Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Coneprxanue oOyuenus B 11 kiacce.

Yucna v BBIYMCICHUS.

Hartypanbuble u wensle uyucna. lIpuMeHeHnMe mpPU3HAKOB [ENMMOCTH ILEJBIX YHUCEI,
HaumOonbpImi o0mui nenutens (mamee — HOJl) u nHammensbinee obmiee kpatHoe (nmanee -HOK),
OCTAaTKOB IO MOJYJII0, ajlroputMa EBkimia juist pemenus 3a1a4 B HEJIbIX YUCIAX.

KommuiekcHble uncna. Anredpandeckast 1 TpUroHomeTpudeckast GopMbl 3alIUCU KOMIUIEKCHOTO
yucna. Apudmernyeckue onepanvy ¢ KOMIUIEKCHBIMU 4uciaMu. M300pakeHne KOMIUIEKCHBIX YHCEN
Ha KOOpAuHaTHOHN miuockocth. @opmyna Myaspa. KopHu n-oif cTeneHM U3 KOMILIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIIEKCHBIX YHCeN I peleHus (GU3NYECKHX U FeOMETPUUECKUX 3a/1ay.

YpaBHEHMSI U HEPABEHCTBA.

CucreMa U COBOKYNHOCTh YpPaBHEHUN M HEPABEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHUCTEMBI-
cleCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHMX YPaBHEHUH C TOMOUIbI0 TPUTOHOMETPUUYECKON
OKpPY>XHOCTH. PelieHue TpuroHoMeTpuueckix HEpaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHNUs TOKA3aTENbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUsI UPPALIMOHATILHBIX HEPABEHCTB.



OcHOBHBIE METOZABI PEUICHHS CUCTEM M COBOKYIHOCTEH PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEHMs], HEpaBEHCTBA U CUCTEMBI C IAPAMETPAMHU.

IIpuMmeHeHrEe ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHHI0O MAaTEMaTUYEeCKUX 3a/1ay U 3ajad
U3 pa3iaMyuHbIX 00JacTel HAyKU U PeaIbHOM KU3HU, UHTEPIIPETALMS 10TY4EHHbBIX PE3YJIbTAaTOB.

OyHKIIUU U TpaQUKH.

I'padux xommoszuuuu ¢yHKuui. ['eomerpuyeckue o0pa3bl YpaBHEHUHl M HEpaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaUKH.

['paduueckue MeTObl pEUICHUs ypaBHEHUH M HEpaBeHCTB. [ paduyeckue METOABI pelieHus
3a/1a4 C IIapaMeTpaMH.

Hcnons3oBanue rpadgukoB GyHKIUHN IS HCCIETOBAHUS MMPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIC
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB M peabHON JKHU3HU.

Havana maTremMaTnyeckoro aHanusa.

[IpuMeHeHre NPOU3BOJHOM K HCCIENIOBaHMIO (DYHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxaenre HanOoJbIIero 1 HAMMEHbIIET0 3HAYeHU I HeNIPephIBHOM (PYHKIIMK Ha OTpEe3Ke.

[TpuMeHeHre MPOU3BOIHON JUIsl HAXOXKJIEHUS HAWIY4YILEro PEeLIECHUs B NPUKIAJHBIX 3a/1adax,
IUISL OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHHS MPolLiecca, 3aAaHHOT0 (HOpMyIION I TPapUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. I[lepBooOpa3HbIE 3IIEMEHTAPHBIX
¢bynkuuid. [IpaBuia HaX0XKAEHUS TIEPBOOOPA3HBIX.

Nurerpan. I'eoMeTpudecKuii CMBICI MHTETpana. BeluuciaeHue onpenenéHHoro MHTerpaia 1o
dbopmyne Hetorona—JleitOnuma.

[IpumeHeHue wuHTerpaja JUisi HaXOXICHMS IUIOIAAed IIockux ¢uryp u  00bEMOB
TrE€OMETPUUYECKUX TEIl.

[Tpumepsl pemieHnit quddepeHManbHbIX ypaBHEHUH. Maremarndyeckoe MoJIEeIMpOBaHUE
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPAaBHEHUH.

[1nanupyemble peaMETHbIE PEe3yIbTaThl OCBOEHUSI OCHOBHON paboyeil mporpaMMbl yueOHOTO
Kypca «Anredpa v Hauajga MaTEMaTHYECKOI0 aHalIN3a» Ha YrIIyOJIEHHOM YpOBHE Ha YPOBHE CPEJIHETO
oO1ero oopa3oBaHusl.

K xoHny o6yuenus B 10 kiacce oOydaromuiics TMOJYYHUT CIEIYIOIIME IPEIMETHBIE
pe3yabTaThl MO OTAENbHBIM T€MaM OCHOBHOW pabodell mporpaMmMel yueOHOTro Kypca «Anrebpa u
Hayajla MaTEMAaTUYECKOr0 aHAIN3a»:

Yucna 1 BBIYUCIEHUS:

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: PALMOHAIBHOE YMCIO, OECKOHEUHas MepHoJruecKast
IpoOb, MPOLEHTHI, UPPALUOHAIBHOE YKCIO, MHOKECTBA PAllMOHAIbHBIX U JIEHCTBUTENIBHBIX YHUCEIl,
MOAYJIb AEUCTBUTEIBHOTO YHCIIA;

IPUMEHSTh JpOOM W MPOLEHTH JUIsl PELICHUs NPUKIATHBIX 3aJad U3 Pa3JIMYHBIX OTpacien
3HaHUH U peajbHOMN )KU3HU;

OPUMEHATh TNPUOMKEHHBIE BBIYMCICHMS, IpaBUJIA OKPYIVIEHUS, NPUKUIKY M  OLEHKY
pe3yJibTaTa BbIUYMCIICHNH;

CBOOOJTHO OMEpPUPOBATh IMOHATHEM: CTENEHb C LEJNbIM II0Ka3aTesleM, HCIOJIb30BaTh
HNOJIXOAANYI0 (GOpMY 3alMCH JEHCTBUTENbHBIX YHCEN Ul peIIeHUs MPaKTHYECKUX 3a7ad |
MIpE/ICTaBICHUS] JTaHHBIX;

CBOOOHO ONEpPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10KA3aTeleM;



CBOOOJHO ONEpUPOBATh MMOHATUSAMHU: JIOTapu(M dyKciaa, JECATUYHBIE M HaTypalbHbIE
JorapupMbl;

CBOOOJTHO OINEpPHPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAaHICHC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M ApKTaHI'€HC YUCIIOBOI'O apryMeHTa.

VYpaBHEeHUs U HEpaBEHCTBA!

CBOOOJTHO OIEpUPOBATh IMOHATUAMU: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHBIE
YpaBHEHUsI U ypaBHEHUA-CIIE/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3IMYHble METOJbl PpEIIEHUS pPALUMOHAIBHBIX M  JIPOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJl MHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSMHI: MHOTOYJICH OT OJHOM MepeMEeHHON, MHOTOYJIEH C LIEIBIMH
KO3 puIreHTaM1, KOPHU MHOTOWICHA, IPUMEHATH JIEJIEHUE MHOTOWIEHA HA MHOTOUYWIEH C OCTaTKOM,
teopeMy be3y u teopemy Buera s pemienus 3anay;

CBOOOJIHO OIEPUPOBAThH MOHATUSAMU: CUCTEMA JIMHEWHBIX YpPaBHEHWH, MaTpULa, ONpPEAEIUTENb
MaTpulbl 2 X 2 M €ro reoMeTpUYeCKUi CMBICI, HCHOJIb30BAaTh CBOMCTBA ompenenurens 2 X 2 s
BBIUUCIICHUS €r0 3HAUEHUs], IPUMEHATh ONPEAEIUTENN JUIsl PELICHUS] CUCTEMBbI IMHEHHBIX YpaBHEHUH,
MOJICJINPOBaTh pealibHble CUTYyallUd C IOMOIIBI0 CUCTEMbl JMHEWHBIX YPAaBHEHUI, MHCCIIEIOBATh
IIOCTPOCHHBIE MOJEJIM C TIOMOIIbI0 MaTpULl U OIpeNeiIuTeNel, UHTEPIPEeTUPOBATh IOJYyYEHHBIN
pe3yibTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs TpeoOpa30oBaHUsl BhIPAXKEHUI;

BBITNOJIHATh NPeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COAEPKAILUX CTEIIEHU C PAllMOHAIbHBIM
roKa3aresem;

UCIIOJIb30BaTh CBOMCTBA JOrapu(pMoB AJis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIpAXKEHUH;

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: UppalMOHAIbHBIC, IIOKAa3aTeIbHbIE U JOrapupMHUUECKUe
YpaBHEHMs, HAXOAWUTh HUX PEIHICHUS C IOMOILBIO PAaBHOCHIIBHBIX MEPEXOJ0B MM OCYLIECTBIASA
IIPOBEPKY KOpHEH;

OPUMEHSTh  OCHOBHBIE  TpUTOHOMETpUyeckue  (opMmynbl  Uisi  IpeoOpa3oBaHUA
TPUTOHOMETPUYECKUX BBIPAXKEHUN;

CBOOOZHO  OMNEpUPOBATH  IOHSATHEM: TPUTOHOMETPUYECKOE  YpaBHEHHE, MPUMEHSThH
HeoO0xouMble (POPMYJIIBI 1JIs1 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJICIUPOBATh PEAbHbIE CUTYAllUH Ha sI3bIKe aJreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA I10 YCIIOBHUIO 3a/1auM, MUCCIEA0BATh IIOCTPOEHHBIE MOJEIN C MCIOJIb30BaHUEM ammapara
anreOpsbl.

OyHKIUYN U TpapUKu:

CBOOOZHO ONEpUPOBATh MOHATUAMHU: (YyHKUHUSA, CHOCOOBI 3anaHus (QPYHKIHMH, B3aUMHO
oOpaTtHble (YHKIUH, KOMIO3ULUSA QYHKUMHA, Trpa@uKk (QYHKIHUH, BBIIOJHATH 3JIEMEHTAapHBIE
npeoOpa3oBanus rpaduKoB QyHKINH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: 00JIACTh ONPEEIIEHUS U MHOXKECTBO 3HAUEHUN (PYHKIINH,
HYJIH (QYHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (DYHKIMH, IEpUOInUYecKre QYHKIINY,
MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MUHUMYMBI (QYHKIUH, HauOoJbllee U
HaMMEHblIIee 3HaUeHne (PYHKIMH Ha TIPOMEXYTKE;

CBOOOZHO OMNEpPUpPOBaTh MOHATHSIMH: CTeNeHHass (QYHKIUS C HaTypaJbHBIM U  LEJIbIM
roKasaresiem, rpaguk CTeeHHON (PYHKUMU ¢ HATypajJbHBIM U LIE€JBbIM MOKa3aTeneM, rpaduk KOpHs n-
Oif cTeneHy Kak (PYHKIUM 0OpaTHOM CTENeH C HaTypaJIbHBIM IOKa3aTelleM;



ONEpPUPOBATh MOHATUAMU: JIMHEWHas, KBaJpaTH4Has U JApoOHO-TMHEWHas (yHKLHH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U TIOCTPOCHUE UX TPAPHKOB;

CBOOOJHO OINEpPHPOBATh NOHATHUSAMH: IOKa3zaTenbHass M Jorapugmuyeckas (QyHKIUH, UX
CBOWCTBA U TpadMKu, UCIOIB30BATh UX T'PAPHKH IS PELICHUS YPaBHEHUH;

CBOOOJTHO ONEPUPOBATH MOHATHUSMH: TPUTOHOMETPUYECKAsh OKPYXHOCTb, OIpeesiCHHe
TPUTOHOMETPUUECKUX (DYHKLIMN YHUCIOBOrO apryMeHTa;

UCMOJb30BaTh Tpapuku (QYHKUIUN [UIsI MCCIENOBaHUS IMPOLIECCOB U 3aBUCUMOCTEH IpH
pelieHnH 3afad M3 JAPYruxX Y4eOHBIX IPEIMETOB M PEeaJbHOW >KHU3HH, BbIpaXaTb (OpMYyJIaMu
3aBMCHUMOCTH MEKIy BEJIUYHHAMU;

Hagana maTemMaTn4eckoro aHaausa:

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: apuMeTHuecKkass M TEeOMETpHYecKas MpOrpeccus,
0eCKOHEYHO YObIBaroIlasi IeOMETpUYECKass IMPOTPECcCHs, JUHEWHBIM M SKCIOHEHUHUAIBHBIA POCT,
(opMyIa CI0KHBIX POIIEHTOB, UMETh IIPECTABIEHUE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM Ul PELICHHs PEAJIbHBIX 3aJa4 IIPUKIIAIHOTO XapaKTepa;

CBOOOJHO ~ ONEpUpOBaTh  IMOHATUSAMH:  IOCIENOBATENbHOCTb,  CIIOCOOBI  3aJaHMs
IIOCJIEZ0BATEIBHOCTEN, MOHOTOHHBIE M OIPAHUYECHHBIC I10CJIENOBATEIBbHOCTH, IOHUMAaThb OCHOBBI
3apOXKIEHUS] MaTEMaTHYECKOIr0 aHajIu3a KaK aHaiuu3a 0€CKOHEYHO MallbIX;

CBOOOJTHO OTEPHPOBATH MOHATHUSMHU: HENPEpPhIBHBIC (YHKIMHM, TOYKH paspbiBa rpaduxa
¢byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJHO ONEpPUPOBATh MOHATHEM: (DYHKLMS, HETIPEPbIBHAS HA OTPE3KE, IPUMEHSATh CBOWCTBA
HETPEPBIBHBIX (DYHKIMIA AJ1s1 penIeHus 3a1a4;

cBOOOJIHO OIEpUPOBATh MOHATUSIMU: IIepBasi U BTOPasi MPOU3BOJIHbIE (DYHKIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BENIEHHS, YACTHOITO M KOMIIO3UIMM JBYX (YHKIUH,
3HATh POU3BOHbIC FTIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a1au.

MHOXeCTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallii HaJl MHOKECTBAMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Il ONUCAaHUs PEATBbHBIX IPOLECCOB H
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: ONpE/IETIeHHE, TEOpEMa, YpaBHEHHE-CIIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K konmy oOydyenus B 11 kiacce oOyyarommuicss MOMYYUT CIEAYIOIIUME IpeaAMETHbIE
pe3yabTaThl MO OTAENbHBIM T€MaM OCHOBHOW paboueil mporpamMMbl yueOHOro Kypca «Anredpa u
HayaJla MaTeMaTH4ECKOr0 aHAJIN3a»:

Uucna 1 BBIYUCIICHUS:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HaTypaJIbHOE U LIEJ0€ YHCII0, MHOXECTBA HATYPaJIbHbIX U
LEIBIX YUCEJ, UCIIOIb30BaTh NMpU3Haku aenuMocTH nensix unces, HOJ[ m HOK HarypanbHBIX uncen
JUIsl peleHus 3a1ad, IPUMEHATh aroputM EBkinuna;

CBOOOJTHO ONEPHPOBATH MOHATHEM OCTaTKa MO MOYIIO, 3alMChIBaTh HATypallbHbIE YMCIA B
Pa3JIMYHBIX [TO3ULHMOHHBIX CUCTEMAX CYUCIICHHUS;

CBOOOJTHO OIEPHUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YMCIO M MHOXKECTBO KOMIUIEKCHBIX YHCEl,
MIPEJICTaBIATh KOMIUIEKCHBIE YUCIa B aureOpanyeckoil U TPUTOHOMETPUUYECKOH (opMme, BBITOJIHATH
apudmeTryecKue onepanri ¢ HUMU U U300pakaTh Ha KOOPJIMHATHON TJIOCKOCTH.

YpaBHEHHUs 1 HEPABEHCTBA:



CcBOOOJIHO OIEPUPOBATh MOHATUSAMU: UPpALMOHAIBHBIE, TOKA3aTeIbHbIE U JOrapu(pMHUUECKUE
HEPaBEHCTBA, HAXOJUTh UX PEIICHHS C IOMOIIBIO PABHOCUIIBHBIX IEPEX0/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH PEIIEHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO  OINEPUPOBATH IOHATHEM TPUTOHOMETPHUUYECKOE HEPABEHCTBO, IPUMEHSTH
HE00X0AuMBIE (POPMYITBI ISl PEILICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJTHO OIEpUPOBATh MOHATUAMU: CHUCTEMA U COBOKYIHOCTb YPaBHEHHH M HEPaBEHCTB,
PaBHOCWIIBHBIE CHUCTEMBI U CUCTEMBbI-CIEJCTBHS, HAXOIUTh PELICHUS CUCTEMbl U COBOKYIHOCTEH
palMOHaNIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pelmiaTb  palMOHAIbHBIE, HUpPpallMOHAIbHBIC, II0OKa3aTeNIbHbIC,  JOrapU(PMHUUECKUE U
TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA, COAEpKAILNE MOYJIN U ITapaMeTphI;

OPUMEHATHh TpapUuecKUe METOABI Ui PEIIeHUs YPAaBHEHHI M HEPaBEHCTB, a TAKXKE 3a/ad C
napameTpamu;

MOJICIIMPOBATh PEANbHBIC CUTYAIlMH Ha SI3bIKE aNreOpbl, COCTABIATH BBIPAKEHHS, YpaBHEHUS,
HEpaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3a/a4yM, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM allapaTa aireopbl, MHTEPIPETUPOBATh MOJIyYE€HHBIN pe3ybTar.

OyHKIUYU U TpapUKu:

CTpPOUTh TIpaUKU KOMHO3MLIMU (YHKIMH C MOMOLIbIO 3JIEMEHTAPHOI'O HCCIEI0BaHUS U
CBOMCTB KOMITO3ULIMY JIBYX (DYHKIIMIA;

CTPOUTh F'€OMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAMHATHOM IIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKN TPUTOHOMETPHUIECKUX (DYHKITHIA;

NPUMEHATH QYHKIMH Il MOJCITUPOBAHHS U UCCIICIOBAHNUS PEANBbHBIX POLIECCOB.

Hauana maTemMaTHueckoro aHanusa:

UCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HauOoJbllIee U HAaUMEHbIlIee 3HaueHUs (PYHKIMHY HEIPEepbIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOHYIO JJISl HAXOXKJEHHUsS HAWIYYIIEro peuleHus B NPUKIAJHBIX, B TOM
quciae COLUAIbHO-3KOHOMHUYECKUX, 3a7ayax, JUIsl ONpENeeHUus CKOPOCTH U YCKOpPEHHs Ipolecca,
3aIaHHOTO (POPMYIIOHN MM TpadUKOM;

CBOOOZHO OIEpPUPOBATh IMOHATUSAMU: MEpBOOOpa3Hasi, OMPENCIEHHBIN HHTErpai, HaXOAUTh
[IepBOOOPA3HbIE 3JIEMEHTAPHBIX (QYHKIMI U BBIYUCIATH UHTErpai no ¢popmyiie Herorona—JleloHua;

HAXOJUTh IJIOLAAN MIIOCKUX (GUTYp U 00BEMBI TEN ¢ TOMOIIBIO UHTETpaIa;

UMETh MpPEJICTaBICHHE O MaTeMaTUYeCKOM MOJIETUPOBAaHUM Ha TMpPUMEpPE COCTABICHMS
nuddepeHInaIbHbIX YpaBHEHHI;

pewmiath MNPUKJIAIAHBIE 3a/a4d, B TOM YHCIE COLUAIBbHO-3KOHOMHUYECKOT0 M (hU3NYECKOro
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOr0 aHAJIN3a.

Pabouas mporpamma yueb6HOTro Kypca «I'eomeTpusi».

[TosicHuTENPHAA 3aIUCKA.

I'eomeTpus sBrsgercs ofHUM K3 0a30BBIX KypCOB Ha YPOBHE CPEJHEro OO0IIero oOpa3oBaHus,
TaK Kak 00ecreurnBaeT BO3MOXKHOCTh N3YYeHHsI JUCLHUILINH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH U
NpEeIMETOB T'yMaHUTapHOro uukia. Jlormueckoe MplieHne, (opMUpyeMoe TpU H3YYEHUH
00y4aroImuMUCs MOHATUHHBIX OCHOB F€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U MOCTPOSHUH LIEOYKU
JIOTHYECKUX YTBEPKACHUHN NMPH PEelICHUH TeOMETPUUYECKUX 33a/1a4, YMEHUE BBIIBUTaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEJICTBEHHO HCMOJb3YIOTCS MPU PEIIEHUH 33Jau eCTEeCTBEHHO-HAyYyHOI'o ILIMKJIA, B
YaCTHOCTH (PU3UUYECKHX 3a]1ad.

Lenp ocBoeHust mporpamMmbl yueOHOro Kypca «l'eomeTrpusi» Ha YIriIyOJIEHHOM YpOBHE —
pa3BUTHE HWHIAUBUAYAIbHBIX CIIOCOOHOCTEH O0OyYaloIIMXCS TpU H3YYEHUM TIEOMETpPHH, Kak
cocTaBistonlel mpenMetrHoll obOnmactu «Marematuka W HH(OpMaTHKa» uepe3 obecreueHue



BO3MOYKHOCTH IPUOOpPETEHUs M UCHOJIb30BaHUS Oojee TIIyOOKMX TI€OMETPUYECKUX 3HAHUM U
NeUCTBUH, CHEU(PUUHBIX TEOMETPUH, U HEOOXOAMMBIX JJs YCHEIIHOro MpodeCCHOHATHLHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCMOJIB30BAaHUEM MAaTEMAaTHUKH.

[TpuopuTeTHBIMH 331a4aMK Kypca T€OMETPHH Ha yriIyOJEHHOM ypOBHE, PaCIIUPSIONIMMH U
YCWJIMBAIOIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIOTCS:

pacuMpeHre NpeACTaBiICHUs O TeOMETPUM KaK YaCTH MHUPOBON KyJIbTYpbl U (POPMHUPOBAHUE
OCO3HAaHMS B3aHUMOCBSI3U F€OMETPUH C OKPYKAIOLIMM MUPOM;

dopMHpoBaHHE TPEACTABICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIInX
MaTeMaTHYeCKUX MOJEJIAX, MO3BOJSIOIIMX ONUCHIBATH M M3y4yaTh pPa3HbIE SIBICHUS OKPYXKAKOILEro
MUpa, 3HaHWE NOHITUWHOTO amnmapara 1o paszaeiny «CtepeomMeTpus» yueOHOTro Kypca reOMETpUN;

(dbopMHpOBaHNE YMEHHUS BIIQJETh OCHOBHBIMU MOHITHUSMHU O MIPOCTPAHCTBEHHBIX (UTYpax U UX
OCHOBHBIMHM CBOWCTBaMHM, 3HaHHE TeopeM, (OpMysl M YMEHHE HMX NPUMEHSTb, YMEHHUS TOKa3bIBATh
TEOPEMBbI U HaXOJUTh HECTAHAAPTHBIE CLIOCOOBI pELIEHMS 3a/1a4;

(dopMHpOBaHHE YMEHHUS DACIO3HABaTh Ha 4YepTekax, MOJENAX U B pEaJbHOM MHUDE
MHOT'OI'PaHHHKH U TeJla BPaIlleHUs, KOHCTPYHPOBAaTh N'€OMETPUUYECKHE MOJIEIIH;

(dbopMHpOBaHHE NOHUMAaHUS BO3MOYKHOCTH aKCHMOMAaTHYECKOI'O MOCTPOEHUS MaTeMaTHYECKUX
TeopHii, GopMUpOBaHKHE NOHUMAHUS POJIM AKCUOMATHKH IPH MTPOBEACHUU PACCYKICHHIA;

(dopMupOBaHHE YMEHUS BJIAJETh METOJAMHU JOKA3aTENIbCTB U aJTOPUTMOB PEIICHUS, YMEHUS
UX IPUMEHATH, IPOBOJUTH JOKA3aTEIIbHBIE PACCYK/IEHUS B XOJI€ PELIECHUS CTEPEOMETPUUECKUX 3aj1au
W 3aJa4 C IPaKTUYECKUM COJAEpKaHHEM, (OpMHpOBAHHE MPEJCTABIECHUS O HEOOXOIUMOCTU
JI0Ka3aTeNbCcTB MpU OOOCHOBAaHMM MATEMAaTHYECKUX YTBEP)KICHHH © POIM AaKCHOMATHKH B
IIPOBE/ICHUU JIeAYKTUBHBIX PacCyKICHUH;

pasBUTHE U COBEPILICHCTBOBAHHE MHTEIJICKTYaJIbHBIX UM TBOPUYECKUX CHOCOOHOCTEH
o0yyaroImuxcs, HO3HaBaTEIbHOW aKTUBHOCTH, UCCIIEI0BATEILCKUX YMEHUH, KPUTUYHOCTHU MBILIUICHUS,
MHTEpeca K U3y4eHHUI0 T€OMEeTpUH;

¢dopmupoBaHne  (QYHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETpUHU:  YMEHUS
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUUECKUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTYalUsIX U IPU U3YUYEHUHU APYTUX Y4eOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEM, MOJETMPOBAHUS DPEATbHBIX CHUTYalMil, MCCIEIOBAaHUS MOCTPOEHHBIX MOJENei,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COZIep>KaTeNbHBIMU JMHUAMHU yueOHoro kypca «I'eomerpus» B 10-11 kmaccax
aBisAoTCs:  «lIpsiMple M TUIOCKOCTH B TPOCTpaHCTBE», «MHororpaHHukmn», «Tena BpameHus»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

CohopmynmupoBannoe B PI'OC COO T1peboBaHME «yMETh OINEPUPOBATH MOHATUAMUY,
peNeBaHTHBIX TE€OMETPUHU Ha YrIyOs€HHOM ypoBHE oOyuenust B 10—11 krimaccax, OTHOCUTCS KO BCEM
COJIEpKaTENIbHBIM JIMHUSAM y4eOHOro Kypca, a (popMHUpOBaHUE JOTMUECKUX YMEHHH pacrpeaensiercs
HE TOJBKO IO COAEpXaTeJbHbIM JHUHHUSIM, HO U Io rogam oOyuenus. Coaep:kaHue oOpa3oBaHUS,
COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ynbTaTaMm ocBoeHus (OCHOBHOW paboueid mporpamMMbl,
pacripesieIéHHBIM 10 rojjlaM 00y4eHUs1, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOIpocaM  oOyvaromuecss oOpaliaiuch HEOJHOKPaTHO, 4YTO  ITO3BOJISET
OpraHM30BaTh OBJIAJICHUE TE€OMETPUUYECKMMM IMOHATHSMM W HaBbIKAMHM IIOCJIEJOBATEIBHO U
MOCTYIATENBHO, C COONIOIEHUEM MPUHIUIA TPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CHUCTEMY TE€OMETPHUYECKUX TMPEACTABICHUN OOydJalOMMXCs, pacimpsiss W yrayomnss e€, oOpasys
MIPOYHBIE MHOKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MTO3BOJISIET:



co3dartb ycioBus Ui AuddepeHnuanud  oO0ydeHHs, TOCTPOCHHUS HWHAMBUAYaJTbHBIX
0o0pa3zoBaTeNbHBIX MPOrpaMM, 00ECHEeUnuTh YIIIyOJIEHHOE H3Y4YeHHE T€OMETPUU KaK COCTaBIISIOIIEH
yueOHOoro npeaMera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIUXCA K TPOJNOJDKCHUIO H3YYEHHs MaTeMaTHKH C Y4€TOM BBIOOpa
Oynymiet mpodeccun, obecredynBas MPEEMCTBEHHOCTh MEXAY OOMMM H MPOQeCcCHOHATBHBIM
o0pazoBaHHEM.

OO1iee 4yuClIO 4acoB, PEKOMEHAOBAHHBIX ISl U3ydeHus yueOHoro kypca «l'eomerpus» Ha
yriyoseHHoM ypoHe — 204 yaca: B 10 kiacce — 102 gaca (3 vaca B Hegenmo), B 11 kimacce — 102 gaca
(3 gaca B HEAEIIO).

Conepxanne ooyuenus B 10 kiacce.

[Ipsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE.

OcHOBHBIE MOHATHSA cTepeoMeTpHur. Touka, mpsimasi, TIOCKOCTh, IPOCTpaHcTBO. [loHsTHE 00
aKCHOMAaTUYECKOM IIOCTPOEHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosioxkeHue MNpsMbIX B IPOCTPAHCTBE: MEPECEKAOLUecs, MapaulelibHble U
ckpeuBaromuecs: npsimele. [IpusHaku ckpemmBaromuxcss NpsMbIX. [lapamienbHOCTh NPAMBIX U
IIJIOCKOCTEH B IPOCTPAHCTBE: MapajlIeIbHbIE IPSIMbIE B IPOCTPAHCTBE, NAPAIIEIBHOCTD TPEX MPSIMBIX,
MapajuieJbHOCTh OpsIMOM M MIOCKOcTH. llapannenbHoe M LEHTpanbHOE MPOEKTUPOBAHUE,
n3zobpaxkenue ¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO MPOeKTUpoBaHus. M3o0paxenue ¢puryp B
NapajuleIbHOM NpPOEKUMU. YTJIbl C COHANpaBICHHBIMU CTOPOHAMH, Yrojl MEXAY MpsSMbIMH B
npoctpaHcTBe. [lapauielbHOCTh TJIOCKOCTEN: MApAJIIEIbHbBIE IIJIOCKOCTH, CBOMCTBA MAapaJIEIbHbBIX
mwiockocteil. [Ipocrelimme npocTpaHCTBEHHbIE (DUIYpPBl HA IUIOCKOCTH: TETPa’Jlp, Mapajljiesienumes,
IIOCTPOECHUE CEYEHUH.

[lepneHAUKYISIPHOCTh NPAMOW M IUIOCKOCTU: MEPIEHIUKYJSPHBbIE MPSIMbIE B MPOCTPAHCTBE,
MpsIMbIE NapajuIeNIbHbIEe U EPIEHANKYIISPHBIE K ITIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH IPSIMON 1
IJIOCKOCTH, TEOpEMa O MPsIMOM MEePHNEHIUKYISPHOU IUIOCKOCTU. OpTOroHaJbHOE MPOEKTUPOBAHUE.
[lepneHauKynsip U HAKIOHHBIE: PACCTOSHUE OT TOYKU JO IJIOCKOCTH, PACCTOSIHUE OT MpPSIMOM 110
IUIOCKOCTH, TpOeKIus (Urypsl Ha IUIOCKOCTh. IleprneHauKyaspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa 0 TpEX mepreHIuKyspax.

VYrael B NPOCTPAHCTBE: YroJl MEXAY MPSIMON M IUIOCKOCTBIO, JABYTPAHHBIA YroJi, JIMHEHHBIN
yroi JBYrpaHHOro yria. TpéxrpaHHblii W MHOrorpaHHsle yriabl. CBOMCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX W JABYTPAaHHBIX YIJIOB TPEXIpaHHOro yria. Teopemsl
KOCHUHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOI'O yIJIa.

MHOrorpaHHMKH.

Buapl MHOrOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yrospHas nmpusMma, npsmas
HAKJIOHHAs TPU3MbI, OOKOBasi U MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, npsMoOyrojbHbIHN
napajuieJienume] U ero cpoWcrBa. Kpardaiimme nmyT Ha IOBEPXHOCTHM MHOrOrpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas Teopema Iludaropa. [Mupamuga: n-yronpHas mupamujaa, mpaBUIbHAsS U
yceuéHHas nupamuabl. CBoiicTBa pébep u OOKOBBIX TIpaHell mpaBWiIbHOW mupamuzabl. [IpaBuibHbBIE
MHOTOTPaHHUKU: MPaBUJIbHAsS NPU3Ma U NpaBUJIbHAS MUPAMUJIA, IPaBUIIbHAS TPEYTOJIbHAS TUpaMKia
U MIPaBUIIBHBIN TeTpasip, KyO. [IpeacraBnenue o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadJIp, 10AEKadAp
U UKOCadP.

Bbruncnenue 37€MEHTOB MHOTOTPAHHUKOB: péOpa, auaroHanu, yribl. [lmomans OGokoBoMH
MOBEPXHOCTH U TOJHOW MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAJh OCHOBaHMil, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMON mnpusMbl. [lnomaas OOKOBONH MOBEPXHOCTH U MOBEPXHOCTH MPaBUIBHON
MUPaMH/JIbl, TEOpEMa O TUIOIIA I YCeUYEHHON TUPAMU/IBL.



CumMeTpuss B TMPOCTPAHCTBE. OJEMEHTHl CHMMETPUM MPABWIBHBIX MHOTOTPAHHUKOB.
CuMMeTpHsl B IPaBUJIBHOM MHOTOIPAHHUKE: CUMMETpUS NapajuleeNnuIena, CAMMETPUs IPABUIbHBIX
IIPU3M, CUMMETPUS PAaBUILHON UPAMMIBI.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE.

[ToHsiTUs: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOp, JJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANIPABIICHHBIE M TPOTUBOMOJIOXKHO HAMpPaBICHHbIE BEKTOPHl. PaBEeHCTBO BEKTOPOB.
JleicTBUSI C BEKTOpaMU: CJIOXKEHHE M BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB,
YMHOXEHUE BeKkTopa Ha uucio. CBoilcTBa cioxkeHusi BeKTOpoB. CBOWCTBA yMHOXXEHHsSI BEKTOpa Ha
yucno. [lonstue komruiaHapHble BeKTOpbl. [Ipu3Hak KommuiaHapHOCTH TpEX BekTOpoB. I[IpaBuio
napajuienenunena. TeopeMa O pa3joKEHUHM BEKTOpa 10 TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronbHast cucreMa KoopAauHar B npoctpaHcTBe. KoopauHatel BekTopa. CBA3b MEXITy
KOOpJAMHATaMM BEKTOpa U KOOpJAMHATAMM TOYEK. YTOJ MeXAy BeKTopaMu. CKalsipHOE MIPOU3BEACHUE
BEKTOPOB.

Conepsxanne o0yuenus B 11 kiacce.

Temna BparmeHusl.

[TonsTus: UMAMHAPUYECKAsT [OBEPXHOCTb, KOHHUYECKas IOBEPXHOCTb, cdepuyeckas
MOBEPXHOCTh, OOpasyrolue mnoBepxHocTei. Tena BpalleHUs: HWIMHIP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. B3aumHoe pacronoxkenne chepbl M IIOCKOCTH, KacaTeldbHas IUIOCKOCTh K cdepe.
N300paskeHne Ten BpamieHus Ha IUIOCKocTH. PazBépTka mummHapa U kKoHyca. Cummerpus cepbl u
mapa.

O0béM. OcHoBHBIE cBoiicTBa 00BEMOB Tei. Teopema 00 o00BEME MPSIMOYTOJIBHOIO
napajuiefienuneaa u cieactsus u3 He€. O0bEM NpIMON U HAKIOHHOW MPU3MBI, WIHHIPA, THPAMUIbI
1 koHyca. OOBEM 11apa v IapoBOTO CErMEHTA.

KomOunanmu Ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipu3mMa, BucaHHas B UMJIMHJP, OMHCAHHAS
okono muuHapa. [lepecedenue cdepsl u mapa c miockocteio. Kacanue mapa u cdepbl MiI0CKOCTHIO.
[ToHsiTHE MHOTOTpaHHHKA, OMMCAHHOTO OKOJIO cdepsbl, chepbl, BIUCAHHON B MHOTOTPAHHUK WU TEJIO0
BpallleHUs.

[Inomane MOBEPXHOCTH IWIMHApPA, KOHyca, miomaab cpepsl u e€ uacrteil. IlomoOue B
npoctpanctBe. OTHOIIEHNE 00BEMOB, IUIOMIAICH MOBEpXHOCTEH Non00HBIX (uryp. [IpeoOpazoBanue
nonobusi, romorerus. PemeHuwe 3agady Ha IJIOCKOCTH C MCIOJIB30BAHHEM CTEPEOMETPHUUECKHX
METOJIOB.

ITocTpoeHne ceueHnii MHOIOIPaHHUKOB M TEJ BpAILEHUA: CEUYEHUs LWINHAPA (MapaJlJIeIbHO U
NEePIEHANKYIISIPHO OCH), CEUYEHUs KOHYyca (MapajljielbHOE OCHOBAHUIO U MIPOXO/JIAIIIEE Yepe3 BEPIINHY),
CEUEHUs 11apa, METOABI MOCTPOCHUS CEYEHMI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS,
METO/]I IEpPEeHOCca CEKYIIEH MIOCKOCTH.

BekTops! U KOOPAMHATHI B IPOCTPAHCTBE.

BexToprel B mpocTtpancTBe. Onepanuu HajJ BeKTOpaMH. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOrO YyMHOXeHHUA. lIpsmMoyrosmpHass cucreMa KOOpPAMHAT B IMPOCTPAHCTBE.
Koopaunatel Bekropa. Paznoxenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH MeTOJ| NpHU
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JIBM>KEHUSI B IPOCTPAHCTBE.

JBmwxenus npoctpancTBa. OroOpakenus. J[BuwxeHus u paBeHCTBO uryp. OOmme cBoicTBa
JNBWO>KEHUW. Buapl [BWKEHUN: MapaJIeIbHbIA MEPEHOC, LEHTPAJIbHAs CHUMMETPHS, 3€pKajbHas
CUMMETpHS, TOBOPOT BOKPYT npsimoil. [Ipeo6pazoBanust mogobus. [Ipsmas u cdepa Ditnepa.

[IpenMeTHbIe pe3ynbTaThl O OTAEIBHBIM TeMaM ydeOHoro Kypca «['eomerpusi». K koniy 10
KJ1acca 00y4aronuiicst HayunTCs:



CBOOOZHO OIEpUPOBATH OCHOBHBIMH TIOHSTHSAMH CTEPEOMETPHUHM MpPU pEIICHWH 3agad u
MIPOBE/ICHUU MaTEMAaTUYECKUX PacCyKIICHHH;

NPUMEHSTh aKCHOMBI CTEPEOMETPHHM U CIEACTBHS W3 HUX IPH PEIICHHH T'€OMETPHYECKUX
3ajay;

KJaccu(UIUpOBaTh B3aUMHOE pAaCIOJIOKEHHE NPSIMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B
IPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEH B POCTPAHCTBE;

CBOOOIHO OTIEPHPOBATH MOHATHIMH, CBA3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEXKY MPSIMBIMU
B IIPOCTPAHCTBE, MEKAY NMPSIMOH U MIIOCKOCTBHIO;

CBOOO/IHO OTIEPHUPOBATh MOHATUSAMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH;

CBOOOJTHO  PacmoO3HAaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHUKOB  (NpH3Ma, NHUpPaMU/a,
IIPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo);

KJIaccu(UIUPOBaTh MHOTOIPAaHHHUKH, BEIOMPAsi OCHOBAHUS JJIS KITACCHU(UKAIINH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C CEYCHHEM MHOTOI'PAaHHHKOB IIOCKOCTBIO;

BBINIOJIHATh IApajUIeNbHOE, ILIEHTPAJbHOE M OPTOrOHAJIbHOE IPOSKTHpPOBaHWE GHUIyp Ha
IUIOCKOCTD, BBITIOJIHATH N300pakeHus (pUryp Ha mI0CKOCTH;

CTPOUTH CEYEHUS] MHOTOTPAaHHUKOB PA3JIMYHBIMH METOJAMH, BBHITIOIHATH (BEIHOCHBIE) TIOCKHE
4epTe)XH U3 PUCYHKOB IPOCTHIX O0BEMHBIX QHUTYD: BUJ CBEpPXY, COOKY, CHHU3Y;

BBIYUCIIATH TUIOMIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, TUPAMHU/IA), TEOMETPUUECKIX
TEeJ ¢ IPUMEHEHUEM (hOPMYIL;

CBOOOJTHO ONEpPUPOBATH MOHATHAMU: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTb
CHMMETPUH, IIEHTP, OCh U IIOCKOCTh CUMMETPHUHU (PUTYPBI;

CBOOOZHO OIEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAWHATAM B
IPOCTPAHCTBE;

BBITIOJIHATH JICHCTBUS Ha/l BEKTOPAMH;

pemiate 3aJaud  Ha  JIOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHWH W  HaXOXKICHUE
reOMETPUYECKUX BEJIWYMH, NMPHUMEHSS HM3BECTHBIE METOABI IPH PEIICHHHM MaTeMaTHYeCKUX 3aaad
MOBBIIIIEHHOTO ¥ BBICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATh TMPOCTEHUINNE MPOrPpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKUX 3a]1a4;

U3BJICKaTh, IPEOOPa3OBBIBATh M WHTEPIPETHPOBATH WH(GOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MpeaCTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

IPUMEHATh TOJyYeHHbIE 3HAHUS HA IpaKTHKE: CPAaBHUBaTb M AaHAIM3MPOBATH peajbHbIE
CUTyallud, TPUMEHATh U3yYCHHbIE IIOHATHA B TpoOIecce IOUCKAa peIIeHUs] MaTeMaTUYecKH
c(OpMyIHPOBaHHOW MpOOJEMBbl, MOJEIUPOBATh pEANbHbIE CHUTYyalldd Ha S3bIKE€ TI'E€OMETpPHUH,
WCCIIEIOBAaTh TIOCTPOCHHBIE MOJIEIH C WCIIOJIb30BAaHUEM TI'E€OMETPHUYECKUX TIOHSITHH W TEOpeM,
ammapara anreOpbl, pemiarbh NMPaKTHYECKHE 3a/1a4d, CBS3aHHBIE C HAXO0XKIECHHEM Te€OMETPUYECKHUX
BEJIMYWH,

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTallaX pPa3BUTHS T€OMETPUU KaK COCTABHOW YacCTH
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

[IpenmeTHble pe3ynbTaThl O OTACIBHBIM TeMaM ydeOHoro kypca «I'eomerpusi». K koniy 11
KJ1acca 00y4aroImuicss HayYuTCs:

CBOOOJTHO OMEpUPOBATh IOHATHUSMH, CBSI3aHHBIMM C LWIMHIPUYECKOH, KOHHYECKOH W
cepruvecKoil MOBEPXHOCTSIMHU, OOBICHATH CITOCOOBI ITOTYUSHHS,

OTIEPHPOBATH MOHATUSMH, CBI3aHHBIMH C TeJIAMHU BPALICHHS: IIHIUHIPOM, KOHYCOM, CEepoi 1
1apoM;



pacmo3HaBaTh Tena BpamieHus (WIMHADP, KOHYC, chepa W map) U OOBACHITH CIOCOOBI
MIOJTyYEHUS TEJl BPAILlCHUS;

KJIACCHU(UITMPOBATh B3aUMHOE PACTIONIOXKEHUE chephl U MIIOCKOCTH;

BBIUMCIISATh BEJTUYHMHBI AJICMEHTOB MHOTOTPAaHHUKOB M TEJI BpalleHUs, 00BEMBI U IJIOMIAIH
MMOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJI BPAIICHUS, TCOMETPUUYECKUX TEJ C IPUMEHEHHEM (HOpMYIT;

CBOOOJHO OIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C KOMOMHAIMSIMU TeJ BpalleHUs U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIIMCAaHHBIM B cdepy U ONHCaHHBIA OKoJIo cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHMUS,

BBIUMCIISTH COOTHOIICHHS MEXY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu MOTI0OHBIX TeET,

n300paxarh M3y4aeMble (DUTYpBI, BBIMONHITH (BBIHOCHBIC) IJIOCKHE YEPTEXKH W3 PHUCYHKOB
MIPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TEIl BPAILICHUS;

U3BJIEKATh, WHTEPIPETHUPOBATH U MPEOOPa3OBBIBATH WH(MOPMALMIO O MPOCTPAHCTBEHHBIX
TreOMETPUUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

CBOOOZHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHATH ONEPalMK HaJl BEKTOPaMU;

3aJaBaTh INIOCKOCTh YPaBHEHHEM B JICKAPTOBOIl cUCcTeMe KOOPAMHAT;

peliaTe reOMETPUYECKHE 3a7aud Ha BBIYUCIICHHE YIJIOB MEXKAY MPSIMBIMU H IUIOCKOCTSIMH,
BBEIYHCJICHUE PACCTOSHUH OT TOYKM JIO IUIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA TIPU PEIICHUH;

CBOOOJHO ONEPUPOBATH TOHSATHSAMH, CBS3aHHBIMH C JBHKCHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JBUKCHUH;

BBITMIOJHATh M300pa)KEHUsI MHOTOTPAHHUKOM U TeJ BpalCHHs MPHU MapajlieIbHOM MEepeHoce,
LEHTPATBHOW CUMMETPUH, 3€PKATbHOW CUMMETPHUH, MPU TOBOPOTE BOKPYT MPSMOiA, TpeoOpa3oBaHms
o00us;

CTPOUTh CEUEHUS MHOTOIPAHHUKOB W Tell BpAIllEHUS: CEYEHUs UWIMHIpa (mapauieabHO U
MEPIEeHIUKYISAPHO OCH), CEYCHUsI KOHYca (MapaljieIbHOe OCHOBAHHIO M MPOXO/SIee Yepe3 BEPIIUHY),
CeUeHUS 11apa;

UCIIOJIb30BAaTh  METOJBI TMOCTPOCHHS CEUCHHIA: METOJ CJICIOB, METOJ BHYTPCHHETO
MIPOSKTHPOBAHMSI, METO]T TIEPEHOCA CEKYIICH IMIIOCKOCTH;

JTIOKA3bIBaTh TEOMETPUICCKHIE YTBEPIKICHHUS;

OPUMEHSTh  TeoMeTpuueckue  (akThl JUIsi  pElIeHHs  CTePEeOMETPUYECKUX  3ajad,
MPEINOIarafoINX HECKOJIBKO IIIaroB PEIICHUs, €CIM YCIOBHUS TNPUMEHEHUs 3aJaHbl B SBHOU U
HesiBHOU (opMme;

pemiate 3aJayd  Ha JO0Ka3aTelbCTBO MAaTeMAaTHUYECKUX OTHOIICHUH U  HaxOXKICHHE
TCOMETPHUYCCKUX BEIIMYUH;

MPUMEHSTh TPOTPAMMHBIC CPEJICTBA W DAJICKTPOHHO-KOMMYHHUKAIMOHHBIE CHUCTEMBI IIPH
PEIICHNN CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSTh TIOJyYeHHBIC 3HAHHWS Ha IPaKTUKE: CPAaBHHUBATh, AHAJIU3UPOBATh W OIICHHBATH
pealibHbIe CUTYyalluH, TPUMEHATh W3YYEHHBIC MOHSTHS, TEOPEMBI, CBOICTBa B MpOIleCCe MOUCKA
pelieHrss MaTeMaTHudecku ChOPMYIMPOBAHHON MPOOIEMBI, MOJEIUPOBATh peallbHbIE CUTYyallMu Ha
SI3BIKE TEOMETPHH, UCCIIEIOBATh MOCTPOCHHBIE MOJEIN C UCIIOJIb30BAaHHEM T€OMETPUUECKUX TMOHSATHI
W TeopeM, ammapara anreOppl, pemaTh MpPAaKTUYECKUEe 3a/ladyd, CBSI3aHHBIE C HAXO0XJICHHUEM
TCOMETPHUYCSCKUX BEIIMYUH;

UMETh TPEACTABICHUST 00 OCHOBHBIX JTamax pPa3BUTHS T€OMETPHHM KaK COCTaBHOW YacTh
(dbyHIaMeHTa pa3BUTHSI TEXHOJOTHH.

Pabouas mporpamma y4eOHOTO Kypca «BeposSTHOCTh U CTATUCTHKAY.



[TosicHuTenpHasA 3anUCKa.

VYuebHublii Kypc «BeposSTHOCTP M CTaTUCTHKA»  YIIIYOJNEHHOTO  YPOBHS  SIBJISETCS
MPOJOIDKEHUEM W PAa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca yriiyOJEHHOTO YPOBHS Ha YpOBHE
cpeanero obmero oopazoBanus. Y4eOHbBIH Kypc MpeaHazHaueH Uit (GOpMUPOBAHHS Yy OOYUaIOIIHXCS
CTaTUCTUYECKOM KYyJbTYpbl W IIOHUMaHHUS POJIM TEOPUU BEPOSITHOCTEM KaK MaTeMaTHUYECKOIo
MHCTPYMEHTA JUIsl U3Y4YEHHS CIydyalHBIX COOBITUH, BEJIWYUH M mpoueccoB. [Ipu u3yueHum kypca
oOoramfaroTcsi MpeJcTaBieHus] OOydalolmUXcs O METoJaX HCCIEIOBaHUs W3MEHYMBOTO MUDPA,
pa3BUBaeTCAd TMOHHMMaHWE 3HAUYMMOCTH U OOIIHOCTH MaTeMaTUYECKUX METOJIOB IIO3HAHUS Kak
HEOTHEMJIEMOW YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHU.

Conepxanue y4eOHOTO Kypca HalpaBJIeHO Ha 3aKpelyIeHHE 3HAHWUN, IOJyYEHHBIX IIpU
M3yYeHHH Kypca Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHS, U Ha Pa3BUTHE MPEICTABICHUH O
CIIy4allHbIX BEJIMYMHAX M B3aUMOCBS3AX MEXJIy HMMHM Ha Ba)KHBIX IpPHUMEpax, CIOXKETbl KOTOPBIX
MOYEPITHYTHl U3 OKpYXarolero mMupa. B pesynprare y oOydaromuxcs TODKHO CPOPMHUPOBATHCS
MpeJicTaBlIeHUe O Haubojee yrnoTpeOUTENbHBIX U OOIIUX MAaTEMaTHYECKUX MOJENSAX, UCIOJIb3yEeMbIX
JUIS OTMHCAHUS AHTPOIMOMETPHUYECKUX M JIeMOrpaHUuecKux BEIWYUH, MOTPEIIHOCTeH B pa3lInyHbIC
polla U3MEpEeHUsX, MIUTEIILHOCTH OE30TKa3HOW pabdOThl TEXHUYECKUX YCTPOWCTB, XapaKTEPHUCTHUK
MacCOBBIX SIBJICHM W TPOILECCOB B oOImiecTBe. YUeOHBbI Kypc sBisercsa 0a30il ans OCBOEHUS
BEPOATHOCTHO-CTATUCTUYECKUX METOAO0B, HEOOXOIMMBIX CHEUUAINCTAaM HE TOJBKO HHKEHEPHBIX
CHELMAIILHOCTEH, HO TaK)K€ COLMAJIbHBIX M IICUXOJOTMYECKHX, IIOCKOJIbKY COBPEMEHHbBIE
OOIIIECTBCHHbIE HAyKW B 3HAUMTEILHOW MEpEe HCIOJB3YIOT ammapar aHajiu3a OOJbIINX JaHHBIX.
LlenTpanpHyt0 dYacThb y4eOHOro Kypca 3aHMUMaeT OOCYKICHHE 3aKoHAa OOJNBIIUX YHCEeNl —
(GbyHIaMEHTAJIBHOTO 3aKOHA MPUPOIbI, UMEIOLIET0 MAaTEMaTHUYECKYIO (popMalIU3aIHIo.

B cooTBeTcTBHM C yKa3aHHBIMH LEISIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh u
CTaTUCTUKA» Ha YrIyOJEHHOM YPOBHE BBIJEICHBI OCHOBHBIE CoOJlepKaTeibHble TUHUMN: «CiydaiiHbie
COOBITUA U BepOATHOCTH» U «Ciy4yaiiHble BETMUMHBI U 3aKOH OOJBIIINX YHUCEI.

[ToMrMO OCHOBHBIX JTUHHM B Y4€OHBIM KypC BKJIIOYEHBI AJIEMEHTHI T€OpUU rpadoB U TeOpuu
MHOKECTB, HEOOXOJMMBbIE Jis TOJHOLIEHHOTO OCBOEHHUS MarepHuajia JIaHHOTO y4eOHOro Kypca u
CMEKHBIX MaTEMaTHUYECKUX y4EOHBIX KYPCOB.

Copepxanne mauHuM «CiydaiiHble COOBITUS U BEPOSTHOCTU» CIYXHUT OCHOBOW JJIf
(GhopMHUpPOBaHMS TIPEACTABICHUM O pacHpenelieHUH BEPOATHOCTEH MEXKIy 3HAYEHUSMH CIy9alHBIX
BEIMYMH. BakHy!0 4acTb B TOM COAEP>KATEIBHOW JMHWM 3aHMMAET MU3yYEHUE N€OMETPUYECKOrO U
OMHOMMAJIBHOTO pacIpeesIeHNil U 3HAKOMCTBO C UX HENPEPhIBHBIMU aHAJIOTaMH — MOKa3aTeIbHbIM U
HOPMAaJIbHBIM PACIIPENETICHUSAMM.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIyYallHBIMM BEJIMYMHAMHM U PaCIpElEICHUIMM,
aKLEHTUPYIOT BHUMaHUE O0YyYaroIMXCcs Ha ONMUCAHUU U U3YYEHHM CIy4YalHBIX SIBJICHUN C TTOMOIIBIO
HenpepbelBHBIX  (QyHKIMHA. OCHOBHOE BHUMAaHHE YJIEISeTCsl MOKa3aTelbHOMY W HOPMAJIbHOMY
pacrpeneeHusIM.

B ydeOHOM Kypce mnpeaycMaTpuBaeTcsi O3HAKOMUTEIBHOE M3YUYEHUE CBA3H MEXIY
CIly4yailHBIMM BEIMYMHAMHU M OINHKCAHHME 3TOM CBSA3M C MOMOIIBI0 KO3((UIIMEHTa KOPPENIALUU U €ro
BBIOOPOYHOIO aHajiora. DTU DJIEMEHTHI COJIEpKaHMUS Pa3BUBAIOT TeMy «JluarpamMMel paccenBaHUs,
M3YYEHHYIO Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, © BO MHOTOM ONHUPAIOTCS Ha CBEJIEHHS M3
KypCOB ajreOpsl U T€OMETPHUH.

Emé onun sneMeHT coiepxaHus, KOTOPBIA Mpeiuiaraercs Ha O3HAKOMHUTEIBHOM YpPOBHE —
MOCJIEI0BATENBHOCTh CIIyYalHbIX HE3aBHCUMBIX COOBITHI, HACTYNAIOUIUX B E€IUHHUILY BPEMEHH.
O3HakoOMJICHHE C pacIpe/iesIeHHeM BEPOSTHOCTEH KOJIMYECTBA TaKUX COOBITUM HOCHUT Pa3BUBAIOIIUI



XapakTep M SBIAETCS AKTyaldbHbIM s OyaylmMX aOUTYpHUEHTOB, MOCTYHAOIUX Ha YydeOHbIE
CIELUANBHOCTH, CBSI3aHHbIE C OOIECTBEHHBIMU HAYKaMU, IICUXOJIOTUEN U YIIPaBICHUEM.

OOmiee ymciIO 4acoB, PEKOMEHJIOBAHHBIX JUIA M3y4YeHHs y4eOHOro Kypca «BeposTHOCTh U
CTaTHCTUKA» Ha yriyoaeHHoM ypoBHe — 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Hegenmo), B 11
kiacce — 34 gaca (1 gac B Heneno)

Conepxanne o0yuenus B 10 kacce.

I'pad, cBs3ubIi Tpad, myTu B rpade: mukibl u nenu. CteneHpb (BaJICHTHOCTH) BEpIIUHEL. ['padbl
HAa TUIOCKOCTH. JlepeBbs.

CnyvaiiHble SKCIIEPUMEHTBl (OMBITBI) M CIy4ailHble COOBITHS. OJIEMEHTapHbIE COOBITHS
(ucxonsl). BeposTHOCTH citydyalfHOrO cOObITHA. bBJIM30CTH YacTOTBI M BEPOATHOCTH COOBITHHA.
Cry4aiiHbI€ OIBITHI C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSAMMU.

Onepanuu Haa COOBITHSMH: TepeceueHue, OObEIUHEHUE, MPOTUBOIOIOKHBIC COOBITHS.
Huarpammsl Diinepa. @opmyrna ciokeHus: BEpOATHOCTEN.

VYcnoBHas BEpOSITHOCTh. YMHOXEHUE BEpOATHOCTEH. [lepeBo CiiydyallHOrO SKCIEpUMEHTA.
®opmyna nonHoi BepostHocTH. Popmyna baiieca. HezaBucumblie coObITHS.

bunapHblii ciay4aliHbplii ONBIT (MCHBITaHUE), yclex M Heyaaya. Hes3aBucHMBble HCIBITAHUS.
Cepuss He3aBUCHMBIX MCIBITaHUM 10 mnepBoro ycmexa. IlepecraHoBku u QaxTtopuan. Yucio
coderanuii. Tpeyronpauk [lackans. @opmyna bunoma HeroToHa.

Cepus HezaBUCUMBIX UcnbiTaHU beprynnu. CiydaliHblil BBIOOp U3 KOHEUHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepostHocTel. Juarpamma pacnpenenenus. Onepauuu
HaJl CIly4allHbIMUA BeJIWYMHAMH. bruHapHas ciydaiiHas BenuuuHa. [IpuMepsl pacnipeneneHuii, B TOM
quciie FeOMETPUUEcKOe U OMHOMHUAIBHOE.

Copepxanne ooyuenus B 11 kiacce.

CoBMecTHOE pacnpesiesieHue IByX ciydaiHbIX BelnuuH. He3aBucumble cilydaiiHble BETUYHUHBI.

MaremaTtnueckoe OXKujaHue ciay4aiHoW BelnMuMHbI (pacupenenenus). Ilpumepsl npuMeHeHUs
MaTeMaTHYeCKOro OXKUIaHus (cTpaxoBaHue, JjoTepes). MaremaTuueckoe OXKuaaHue OWHApHOU
CIIy4allHOM BeIW4YMHBl. MaTeMaTH4ecKkoe OXUJaHWE CYMMBI CIy4alHBIX BEJIMUMH. MaremaTudeckoe
O’KHJIaHUE TEOMETPUUYECKOTO U OMHOMHUAIBHOTO PaCIIPEACIICHUM.

Hucniepcust 1 cTaHAApTHOE OTKJIOHEHHWE CIy4yalHOW BEeNUYWHBI (pacmpeneneHus). Jucnepcus
OMHApHOW CIIy4aiiHOM BeNWYMHBI. MaTeMaTH4ecKoe OKUIaHHE MPOU3BENEHUS U JTUCIEPCHUS CyMMBbI
HE3aBUCHMBIX CIIydyallHbIX BeJWYMH. Jlucmepcuss W cTaHAapTHOE OTKJIOHEHHE OMHOMHAILHOTO
pacnpenenenusd. Jlucnepcus U CTaHAAPTHOE OTKIOHEHUE FEOMETPUYECKOIO PaCIpPENCIICHHUs.

HepaBencrBo UeOnimépa. Teopema UebbiméBa. Teopema bepHymiu. 3akoH OONBLIIMX YHUCEI.
BeiOopounsiii Meton wuccienoBaHuil. Bribopounble XxapakrepucTUKu. OLEHMBAHHE BEPOSATHOCTH
cOOBITHS TO BBIOOPOUHBIM JaHHBIM. IIpoBepka NpPOCTEUIIUX TUIMOTE3 C IMOMOIIBI0 H3YYEHHBIX
pacrnpeeeHuil.

HenpepeiBHble cnyuaiinble BenuuuHblL. [Ipumepbl. DyHKIMSA IUIOTHOCTH BEPOSTHOCTH
pacnpeneneHusi. PaBHOMEpHOE pachpelesieHHe ¢ €ro CBOWCTBA. 3a/auyd, MPUBOMSIIME K
II0KA3aTeIbHOMY pacHpelesICHNI0. 3a1aul, IPUBOJAIINE K HOPMAJIbHOMY pacipenencHuio. OyHknus
IUIOTHOCTH BEPOSITHOCTU IIOKA3aTEJIbHOTO pacrpeieieHns, (QYHKIUS IUIOTHOCTH BEpPOSTHOCTH
HOpMaJbHOTO pacnpeaeneHus. yHKIUs IIIOTHOCTU U CBOWCTBA HOPMAJIBHOI'O PACTIPEAETICHUS.

[TocnenoBaTenbHOCTh  OJUHOYHBIX HE3aBUCHMBIX COOBITMHA. 3agaud, MOPUBOASALIME K
pacnpenenennro [lyaccona.

KoBapuauus nByx cinydaitneix BenuuuH. Kosgduument nuneilinoit koppensuuu. CoBMecTHbIE
HaOJI0/IeHUsl IBYX BENUYHMH. BriOOpouHbIil K03 duimenT koppensuuu. Paznuure mMexay nuHeiHON
CBA3BIO M IPUYMHHO-CIIEICTBEHHOM CBA3BI0. JIMHENHas perpeccus, MeTol HAMMEHbIINX KBAJPATOB.



IIpenmetHble pe3ynbTaThl 1O OTAEIBHBIM TEeMaM Y4eOHOro Kypca «BeposTHOCTh U
craructuka». K konmy 10 xinacca oOydaronuiics HayquTcs:

CBOOOJTHO OTNIEPUPOBATh MOHATUAMU: Tpad, MIIOCKU rpad, CBI3HBIN rpad, myTh B rpade, 1enb,
LUKJI, IEPEBO, CTEIIEHb BEPIIUHBI, IEPEBO CIYYAHOIO 3KCIIEPUMEHTA;

CBOOOJTHO OIEPUPOBATH MOHATUSAMU: CIy4allHBIA SKCIIEPUMEHT (OIBIT), ciiydaiiHoe coObITHE,
JJIEMEHTApHOE CilydailHOe COObITHE (PJIEMEHTApHBI HCXOA) CIY4YalHOrO OIbITa, HAXOAUTh
BEPOSITHOCTH COOBITUH B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxXoauTh U (opMynupoBaTh COOBITHS: IepecedyeHue, OObEIUHEHUE aHHBIX COOBITHH,
COOBITHE, TPOTUBOIOJIOXKHOE AAHHOMY, UCIOJIb30BaTh JUarpaMMbl Dilsiepa, KOOPIUHATHYIO MPSAMYIO
JUIS pelIeHus 3ajad, MOJIb30BaThCS (POPMYIION CIOXKECHHS BEPOSITHOCTEH ISl BEPOSTHOCTEH NBYX U
TpeX CIIy4ailiHbIX COOBITHIA,

OIEPUPOBATH MOHATUSAMM: YCIOBHAsi BEPOSTHOCTb, YMHOKCHHME BEPOSTHOCTEH, HE3aBUCUMBIC
COOBITHS, IEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUH C MIOMOUIBIO MTPAaBUIIA
YMHOXXEHUS, JepeBa CIydyailHOrO OIbITa, MCIIOJIb30BaTh (OPMYIY IOJHOW BEPOSITHOCTH, (HOpMYIY
baiieca npu pemieHun 3agad, onpenensaTh HE3aBUCUMOCTh COOBITHH MO (opMyse ¥ MO OpraHu3aLuu
CIIy4alilHOTO 3KCIIEPUMEHTA;

OPUMEHSATh U3y4YeHHbIe KOMOMHATOpHBIE (OPMYJIbI AJIS IEPEUUCIICHUS 3JIEMEHTOB MHOKECTB,
AJIEMEHTAPHBIX COOBITUH CIIy4yallHOTO OMBITA, PELIEHMS 3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJIHO OIEPUPOBATh IMOHATUSIMH: OWHAPHBIN CIy4yalHBIA OMNBIT (KUCIBITAaHUE), YCIEX U
HeyJa4da, He3aBUCUMbIC HCIIBITAHUS, CEPHsI MCIBITAaHHUM, HAXOIUTh BEPOATHOCTH COOBITHIA: B CEpUU
HCIIBITAaHUH 10 IIEPBOr0 yCIexa, B CEPUM MCIBITAHUA bepHyIuIn, B OIBITE, CBSI3aHHOM CO CIIy4YalHbIM
BbIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: CiIydaiiHas BEJIMYMHA, PACHpelesieHHe BEepOSATHOCTEH,
JaMarpamma pacrhpenesieHusi, OWHapHas ciydaiiHas BeJIMYMHA, TEeOMETpHUYEecKoe, OMHOMHAIbHOE
pacnpezeiieHue.

[IpenmeTHble pe3ynbTaThl 1O OTAENbHBIM TeMaM Yy4yeOHoro kypca «BeposTHOCTh u
cratuctuka». K konmy 11 kmacca oOyJaroniuiicss Hay9uTcs:

ONEpPUPOBATh IOHATHSAMHU: COBMECTHOE pacHpelelieHHe JBYX CIy4YalHBIX BEJIWYHH,
UCIOJIb30BaTh TAOJIMIy COBMECTHOTO pAaCIpeAeieHUs] ABYX CIyYalHBIX BEJIWYUH IS BBIJCIICHUS
pacnpeneneHns Kax/a01 BeITNYUHBL, ONIPEIEIICHNs HE3aBUCHUMOCTH CIIy4alHbIX BEJINYUH;

CBOOOJTHO OIEpPUPOBATH TOHATHEM MAaTEMaTHYECKOTO OXXUIAHUSA CIIydallHOH BEJIMYMHBI
(pacnpenenenus), HPUMEHATh CBOWCTBA MAaTEMaTUYECKOrO OKUIAHWS IIPU PpEUICHMM 3a7ad,
BBIUUCIIATh MAaTEMaTUYECKOE OXKHUIaHue OMHOMHUAIILHOTO ¥ T€OMETPUUYECKOT0 pacpeaeIeHUIH;

CBOOOJTHO ONEpUPOBATh MOHATUSMH: JUCIEPCHs], CTaHJIAPTHOE OTKJIOHEHUE CIy4ailHOM
BEJIMYMHBI, IPUMEHATh CBOWCTBA UCIEPCUU CIy4allHOM BEIMYMHBI (pacrpeneieHts) Npy perieHun
3a/1a4, BBIYUCIATH AMCIEPCUI0 U CTAHJIAPTHOE OTKJIOHEHUE TIE€OMETPUUYECKOro M OMHOMHAIBHOIO
pacrnpeeneHui;

BBIUHCIISATH BHIOOPOYHBIE XapAaKTEPUCTUKH 10 TaHHOW BHIOOPKE M OLIEHHWBATH XapaKTEPUCTUKU
TeHEepaJIbHOM COBOKYITHOCTH JIaHHBIX MO BBIOOPOUYHBIM XapakTepucTHKaM. OleHuBaThb BEPOSATHOCTH
COOBITUM W TpPOBEPATh MNPOCTEUIIME CTAaTUCTUYECKHE TUIIOTE3bl, IMOJIb3YSICh H3YYEHHBIMHU
pacrpeneneHusIMy.
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