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Pabouas mnporpamma ydeGHOro mpeaMeTa pa3paboTaHa B COOTBETCTBHH C TpeOOBaHUSMHU
denepanbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpEeJHEro MpoQecCHOHANTbHOIO
obpazoBanust mo crenuanbHocTH 11.02.17 Pa3paboTka 5SJIEKTPOHHBIX YCTPOMCTB U CHCTEM
HanpaBneHHocTb: 000pOHHO-TIpOMbINUIEHHBIH KoMmIiuleke (IIpukaz MunucrepcTtBa oOpa3oBaHus U
Hayku P® ot 02.06.2022 Ne 392 «0O6 yrBepxkiaeHuu (HeaeparbHOro ToCyIapCTBEHHOTO
00pa30BaTEeNBbHOIO CTAaHAAPTa CPEJHEro MNpOoECCHOHAIBHOIO O0pa3oBaHMUA IO CIELUAIBHOCTH
11.02.17 Pa3paGoTka »3JIEKTPOHHBIX YCTPOWCTB H cucTeM HampaBieHHOCTb: 0OOpPOHHO-
HNPOMBIIUICHHBI  KoMIUieke) @DefepanbHOro rocyAapCTBEHHOTO 00pa3oBaTElIbHOIO —CTaHIapTa
cpeanero obmero obpasoBanus (IIpukaz MunuctepcTBa oOpa3zoBanus u Hayku PO ot 17.05.2012
Ne 413 «OO0 yrBepkaeHuu QenepanbHOro rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHAAPTa CPEAHEro
obmiero oOpa3oBaHuUs»), Ha OCHOBE (helepanbHO 00pa30BaTEIBHON MPOTPaMMBI CPEIHETO OOIIETO
obpazoBanus (IIpuka3 MunuctepcTBa npocsemenusi Poccutickoit @eneparuu ot 23 HOs0ps 2022 T.
Ne 1014 «O06 yrBepxkaeHun QenepanbHOil 00pa30BaTEIbLHON MPOTPAMMBI  CPEIHETO OOIIEro
o0pa3zoBaHus») U (eaepanbHON 00pa3oBaTebHON MPOrpaMMBl [0 yueOHOMY npeaMeTy MaremaTHka.

Opranmsanus-pazpadorunk: PI'BOY BO «CI'Y wumenn H.I'. Yepnsimesckoro» Komnemx
paguosnexkrponuku umenu [1.H. 16moukoBa

Pazpabotunk: MypbeuieBa T. H. — mnpenomaBatens Koiutemka paauodIeKTPOHUKA —WMEHHU
I1. H. SIonoukoBa
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IHHOACHUTEJBbHAA 3AIINCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITIPEJIMETA <MATEMATHUKA»

Pabouas mporpamma mo yueOHOMYy mnpeamery «MaremaTHkay YrayOJE€HHOTO YpPOBHS ISt
oOyuaroluxcsi MEepBBIX KypcoB paszpaboraHa Ha ocHoBe DenepanibHOrO0 TOCYIAPCTBEHHOIO
00pa30BaTeNBLHOTO CTAaHJApTa CPEIHEro OOIIero oOpa3oBaHHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEIBABISIEMBIX K MaTeMaTHYecKoMy OOpa3oBaHUIO, U TPAJAULUNA POCCUICKOIO
oOpa3zoBanus. Peanmuzamust mporpamMmbl 00ECIIEUMBACT OBJIAJCHUE KIIOYEBBIMH KOMIIETECHIIHSIMH,
COCTaBJISIIOUIMMH  OCHOBY JUISI CaMOpPa3BUTHSL UM HENPEPHIBHOTO OOpa30BaHMs, LEIOCTHOCTh
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTUS JTMYHOCTH O0YUYAIOIIUXCSL.

B paGoueit nmporpamme y4dTeHbl Ujeu U monoxeHus «KoHuenuuu pa3BUTHS MaTeMaTHYE€CKOTrO
obpaszoBanus B Poccuiickoii deneparuny. B cOOTBETCTBHM ¢ Ha3BaHUEM KOHIICTIIIMA MaTEMaTHIECKOE
o0Opa3oBaHHe JOJDKHO, B YaCTHOCTH, peuiaTth 3ajady oOecredeHHs: HeOoOXOIMMOIro CTpaHe 4ucia
BBIITYCKHMKOB, MaTE€MaTH4ECKasi IIOArOTOBKA KOTOPBIX JOCTATOYHA JUIS MPOAOKEHUS 00pa30BaHUs 1O
pa3IMYHBIM HAMpaBJICHHSIM, BKJIIOYas IMpernoJaBaHUE MAaTeMaTUKH, MAaTEMAaTUYECKUE HCCIIEOBAHMUS,
paboty B cdepe HHPOPMANMMOHHBIX TEXHOJIOTUH W JIp., a TaKkKe OOeCHedeHHs IS KaKIOro
oOy4aromerocss BO3MOXKHOCTH JOCTH)KCHHUS MaTeMaTU4YeCKOM TMOATOTOBKM B COOTBETCTBUHU C
HEOOXOJMMBIM €My YpOBHEM. VIMEHHO Ha pelIeHHWe STHX 3a/Jad HamejeHa pabodas mporpamma
yriyOIE€HHOTO YPOBHSL.

B snoxy mudpoBoii TpaHchopmanuu BceX cep YeTOBEYECKOW AEATEIBHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 XOopolleil MaTeMaTH4ecKOH MOJIrOTOBKH. JTO
00yCJIOBJICHO TeM, YTO B HAIIM JHU PACTET YUCIIO CIIEIUAIBHOCTEH, CBI3aHHBIX C HEMTOCPEICTBEHHBIM
MPUMEHEHHEM MAaTEeMaTHKU: U B cepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX O0JIACTAX, U
Jake B TyMaHUTapHBIX cdepax. Takum oOpa3zom, Kpyr oOydaromuxcs, Ui KOTOPHIX MaTeMaTHKa
CTaHOBUTCS 3HAUMMBIM MpPeaMETOM, (PyHAaMEHTOM 00pa30BaHMsl, CYIIECTBEHHO paciupsierca. B Hero
BXOJAT HE TOJBKO OOydwaromuecs, IUIaHUPYIOIIME 3aHMMATbCS TBOPUYECKON M MCCIEI0BaTEIIbCKON
paboToii B 06acTy MareMaTUKH, HH()OpPMaTHKH, GU3UKH, SKOHOMHUKHU U B APYTHX 00JACTAX, HO U T€,
KOMY MaTeMaTHKa Hy>KHa JJIs UCIIOJIb30BaHus B IPO(eCcCusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTeMAaTUKU OOYCIIOBIIEHa TeM, 4YTO €€ MpPEeaIMETOM SBISIOTCA
(yHlaMeHTaJIbHbIE CTPYKTYpbl HalIero MHUpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE
OTHOILICHMS, (YHKIHMOHAJIbHBIC 3aBHUCHUMOCTH M KaT€TOPUM HEONpPENeNEHHOCTH, OT MPOCTEHUIINX,
YCBAaUBAaEMBIX B HEMOCPEACTBEHHOM OIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX AJIS Pa3BUTHUS
HAay4yHBIX M TEXHOJIOTMYECKUX HJeH. be3 KOHKpPETHBIX MaTeMaTH4YeCKMX 3HaHWM 3aTpyJHEHO
MMOHMMAaHHWE MPHUHIMIIOB YCTPOMCTBA M HCIIOJIB30BAHMSI COBPEMEHHOW TEXHUKH, BOCHPUSTHE U
UHTEepHpeTalys pa3HoOOpa3sHONW COLMANBbHOM, HSKOHOMHYECKOM, MOJUTHYECKOW WH(pOpMalnH,
Manosp(deKTUBHAa  IOBCEJIHEBHAas  MpakTHYecKas  JesATelbHOCTb. Bo  MHormx  cdepax
npoeCCUOHATILHON JIeITETbHOCTH TPEOYIOTCS YMEHMS BBIIOJIHATH Pacy€Thbl, COCTABIATh aJITOPUTMBI,
MPUMEHSTH (OPMYJIbl, IPOBOAUTH FT€OMETPUUECKHUE U3MEPEHUS U IOCTPOEHUS, YUTaTh, 00padaThIBaTh,
MHTEPIPETHUPOBATh M MPEJACTABIATh HHPOPMALIMIO B BUE TAOJIHII, AUAarpamMM U rpaduKoB, IOHUMATh
BEPOATHOCTHBIN XapaKkTep Cay4ailHbIX COOBITHH.

O/HOBPEMEHHO € pacuIMpeHueM cdep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM OOIIeCTBE BCE
0osee BaXXKHBIM CTAaHOBUTCS MAaT€MaTHUYECKHH CTHJIb MBILIUICHHUS, MPOSIBISIOMINNCA B ONpPEIEIEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mporecce n3ydyeHuss MaTeEMaTHUKU B apceHall IPUEMOB U METOJIOB MBILUICHHUS
YEeJIOBEKAa €CTECTBEHHBIM O0Opa3oM BKIIOYAIOTCS HHAYKIMUS W JEAyKIusA, o0oOmeHne u
KOHKpETHU3alls, aHaIU3 U CUHTE3, KJacCu(UKaIusI U cucTeMaTh3anus, abcTparupoBaHue U aHAJIOTHUSI.
OObeKThl MaTEMaTUYECKUX YMO3aKJIIOUEHHUH, MpaBuia UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTHYECKUX MOCTPOEHHUH, CIOCOOCTBYIOT BBIPAOOTKE yMEHHUsS (OPMYIHPOBaTh, OOOCHOBBIBATH M
JI0Ka3bIBaTh CYXJAECHUS, TeM caMbiM (OPMHUPYIOT JIOTMUECKUH CTWIb MblIUIeHus. Benymas poib
NPUHAIIICKAT MaTeMaThuke B (OPMHPOBAHUU AJITOPUTMHUYECKOW KOMIIOHEHTHI MBILIUICHUS U
BOCIIMTAaHMM YMEHMM JeHCTBOBAaTh MO 3a/JaHHBIM aJrOpUTMaM, COBEPIIEHCTBOBAaTh H3BECTHBIE U
KOHCTpYUpOBaTh HOBBIE. B mpouecce pemeHus 3agad — OCHOBBI JUIsi OpraHu3alMu  y4eOHOU
NEeSTeIbHOCTH Ha YypOKaX MaTeMaTHUKW — pPa3BUBAIOTCA TBOpYECKas U TPUKIATHAS CTOPOHBI
MBIILIIEHMSL.



OOyuenne maremaTuke JaET BO3MOXXKHOCTb Pa3BHUBATh y YYALIMXCS TOYHYIO, PALMOHAIBHYIO U
MHGOPMATUBHYIO pedb, yMEHHE OTOMpaTh Haubojee MOIXOASIIME S3BIKOBbIE, CHUMBOJIMYECKHE,
rpaduUecKue CpeicTBa ISl BRIPAKECHUS CYXKICHUIN U HATJISITHOTO UX MPECTABICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM 00ILel KyJIbTYpbl B COBPEMEHHOM TOJIKOBaHUHU sIBIsiETCs oOliee
3HAKOMCTBO C METOJAaMM IIO3HAHUs JCHCTBUTEIBHOCTH, IIPEACTABICHHUE O IIPEIMETe M METOE
MaTeMaTHKH, €ro OTIMYMAX OT METONOB €CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00 OCOOEHHOCTAX
NPUMEHEHHUsI MAaTeMaTWKH JJIsl pELICHUs Hay4yHbIX M TNPUKIaTHBIX 3aaa4d. Takum oOpasom,
MaTeMaTH4eckoe 00pa3oBaHue BHOCUT CBOM BKJaJ B (hopMUpOBaHHE OOIIEH KYJIbTYPbl UEIOBEKA.

W3yuenne MaTeMaTUKHU CIOCOOCTBYET OSCTETUYECKOMY BOCIIMTAHHIO YEJIOBEKAa, MOHUMAHHUIO
KpacoTbl M M3SIIECTBA MAaTEMAaTUYECKUX PACCYXJEHUH, BOCHPUATHIO TI'€OMETPUYECKUX (GOopM,
YCBOCHUIO UJIEU CUMMETPUHU.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

[IpuoputeTHbiMM LENAMU OOy4YeHMs MaTeMaTHKE Ha YriyOJIEHHOM YpPOBHE IPOJODKAIOT
OCTaBaThCS:

e (opMHpOBaHKE LIEHTPAIbHBIX MaTEMAaTUYECKUX MOHATHH (YUCII0, BEIMYMHA, TEOMETPHUYECKast
¢urypa, mnepeMeHHas, BEPOSTHOCTb, (YHKIHSA, NPOU3BOIHAS, WHTETpal), OOECIeUNBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTHUECKOro 00pa30BaHUs 00YUaIOIUXCS;

e 10/BeieHUEe OOyJaromMXCsi Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEeMaTUKU M OKPYKAIOIIEro MHpa, MOHUMAaHUI MaTeMaTHKHW Kak YacTH OoOled KyJlIbTypbl
4eJI0BEYECTBA;

® Pa3BUTHE UHTEIUJICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYYarOIIMXCs, MMO3HABATEIILHON
aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHM, KPUTHUYHOCTH MBILIUICHUS, HMHTEpeca K H3yYEHUIO
MaTEMaTHKU;

e ¢popmupoBaHre (DYHKIIMOHAIBHOW MAaTEMaTWYeCKOW TI'paMOTHOCTH: YMEHHS pacIO3HABaTh
MaTeMaTHUYeCKHUE aCMEeKThl B PEaIbHbIX JKU3HEHHBIX CUTYallUsX U NpPU U3YYEHHM JPYrHX Y4eOHBIX
NIPEIMETOB, TPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha S3bIKE
MaTeMaTUKd M CO3/1aBaTh MaTeMAaTUYEeCKUE MOJENHU, IMPUMEHSITh OCBOEHHBIM MaTeMaTHUYeCKUuin
anmapar Juisl PpeLlIeHHs IPAaKTUKO-OPMEHTUPOBAaHHBIX 3a/Jady, HWHTEPIPETHPOBATh M OLIEHUBATh
ITOJIyYEHHBIE PE3YJIbTaThI.

OCHOBHBIE JMHMM COJAEpKaHUS Kypca MaTeMaTUKd YriayonéHHoro ypoBHs: «Yucna u
BBIUHCIICHUSY, «Anredpa» («Anredpandeckue BhIpaKEHUS», «Y paBHEHUs U HepaBeHCTBay), «Hauana
MaTeMaTHYeCcKoro aHaiausay, «I'eomerpus» («I'eomerpuueckue GUrypsl U ux cBoMCTBa», «M3mepenne
F€OMETPUUYECKUX BEJIWYUH»), «BeposTHOCT, U craTucTHKa». JlaHHBIE JIMHUM pPa3BUBAIOTCS
napajiesibHO, KaXkJask B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAaKO HE HE3aBHCHMO OJHA OT
Ipyroil, a B TECHOM KOHTakTe M B3auMmojeicTBuu. Kpome 3TOro, mx oOBEIUHSET JIOTHYecKas
COCTaBJIAIONIAsl, TPAAULMOHHO NPUCYIas MAaTeMaTUKE M IMPOHM3BIBAIOIIAs BCE MaTEMATHYECKHE
Kypchl U conepxkarenbHble JuHMH. CdopMmynupoBaHHoe B DenepalibHOM TOCYIapCTBEHHOM
00pa3oBaTeNbHOM CTaHJIApTE CPEJHEro oOmero oOpa3oBaHUS TpeOOBaHHE «yMEHHE OIEepUpOBaTh
MOHATUSAMM: OINPEIEICHUE, AaKCHOMa, TEOpEMa, CJEACTBUE, CBOMCTBO, IMPU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIE  (OPMYJIMPOBKH; yMeHue (opMmynupoBaTb 0OpaTHOE U MPOTHBOIIOJIOKHOE
YTBEpKACHHE, TNPUBOAUTH IMPUMEPbl M KOHTPIPHUMEPHI, HCIIOJIb30BATh METOJ MaTeMaTHYeCKOM
WHIYKIMH; IPOBOJUTH JOKA3aTENIbHBIE PACCYXKACHMS NPU PEIICHUH 3aJad, OLEHUBATH JIOTHUECKYIO
MPaBWIBHOCTh PACCYKJEHUI» OTHOCHUTCA KO BCEM KypcaM, a (OpMHUpOBAHHE JIOTUYECKUX YMEHUMN
pacripeiensercs o BceM rogaM o0y4eHHs Ha YPOBHE CpeIHEro o01ero oopa3zoBaHusl.

MECTO YYEBHOI'O ITIPEJJMETA «MATEMATHUKA» B YYEBHOM IIVIAHE
B cootBercTBUM ¢ DenepanbHBIM rOCYAapCTBEHHBIM 00pa30BaTeIbHbIM CTaHAAPTOM CPEIHETO
obmiero oOpa3oBaHHs MaTeMaTHKa SBISETCS OO0sS3aTeNbHBIM MPEAMETOM Ha JaHHOM YpOBHE
obOpazoBanms. Hacrosimieir pabodeii mporpaMMoi MpeaycMaTpUBaeTCs U3YYCHHE y4eOHOTO MpeaMeTa
«MartemaTiKa» B pamMkKax TpEX y4eOHBIX KypcoB: «Aurebpa M Havalla MAaTEeMAaTUYECKOTO aHAIH3ay,
«I"eometpusi», «BeposSTHOCTh U cTaTUCTUKa». DOPMUPOBAHHUE JTOTUUECKUX YMEHHUM OCYIIECTBISETCS
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Ha MPOTSHKEHUH BCETO Kypca, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCA B COJIEpP)KaHUE BCEX Ha3BAaHHBIX BBIIIE
KYpCOB.

B YyeOHoM miaHe Ha M3yuyeHHe MaTeMaTHKH Ha yriayOoi€HHOM ypoBHE 0TBOAUTCS 334 yueOHBIX
qaca, B TOM 4ucie 16 4acoB OTBOJUTCS HA IPOMEXKYTOUHYIO aTTECTALUIO.

Temarndeckoe IUIaHMpPOBaHHE yYEOHBIX KYpCOB U PEKOMEHAYEMOE PACIpPEAEICHUE Y4eOHOro
BPEMEHHU JUIsI H3YyYeHHUs OTIENbHBIX TEM, IIpeJUIOKEHHbIE B HACTOALIEW @porpaMmMe, HaJo
paccMaTpuBaTh Kak IpPHUMEPHbIE OpPUEHTHPHI B IOMOIIb COCTaBUTENIO aBTOPCKOW paboueii
porpamMMmbl. ABTOp paboyell mporpamMMbl BIPABE YBEIMUYUTbh MM YMEHBIIUTH MPEJUIOKEHHOE YHUCIIO
y4eOHBIX YacoB Ha TE€MY, UYTOOBI YIIyOUTHCS B TEMAaTUKY, 3aWHTEPECOBABIIYIO OOYYarOIIUXCS, WU
HalpaBUTh YCHJIUS Ha NPEOAOJICHUE 3aTpyIHEHUH. JJOIyCTUMO TaKKe JIOKaIbHOE NepepacipeieieHue
U NIEPECTAHOBKA AJIEMEHTOB CO/IEPXkKAHUS Kypca.

KonnyectBo npoBepouHbIX pabOT (TEMATHYECKUH W UTOrOBBIH KOHTPOJb KadyeCcTBa YCBOCHHUs
y4eOHOro Marepuana) U UX TUI (CaMOCTOSTENbHBIE U KOHTPOJbHBIE PAa0OOThI, TECTHI) OCTAIOTCS Ha
YCMOTPEHHE YUUTEIIS.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOT'O IIPEJAMETA
«MATEMATHUKA»
OcBoenue yueOHOro mpeamera «MaTemartukay JOMKHO oOecrednBaTh JAOCTH)KEHHUE HA YPOBHE
cpemHero oOmero o0pa3oBaHUs CISAYIONIMX JIMYHOCTHBIX, METAlmpeIMETHBIX W MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JJUYHOCTHBIE PE3Y/IbTAThI

JInyHOCTHBIE pEe3yJabTaThl OCBOCHHUS MporpaMmbl yueOHOTO mpenMera «MaTtemaTuka
XapaKTEePU3YIOTCSA:

I'pakjaHCKOE BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUN 00YYAIOIIETocs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUMCKOTO OOIIECTBa, MPEACTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS
pPa3IUYHBIX CTPYKTYp, SBIEHH, MpoLeayp TPakIaHCKOro oOIiiecTBa (BBHIOOPHI, OMPOCHI H TIp.),
YMEHHEM B3aMMOJIEWCTBOBATh C COLMAIbHBIMA HHCTHUTYTaMHU B COOTBETCTBHHM C WX (QYHKIMIMU U
HazHAuYEHHUEM.

IlaTpuoTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON T'PaXKTAHCKOW HACHTUYHOCTH, YBAXKEHHUS K MPOLUIOMY H
HACTOSIIIIEMY POCCHUICKONW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHUSIM POCCHUMCKUX
MaTe€MaTUKOB U POCCHICKON MaTeMaTUYeCKON IIKOJIbI, K UCIIOIb30BAHUIO ATUX JOCTUKEHUHN B IPYTUX
HayKax, TEXHOJOTHUAX, chepax SIKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

OCO3HAaHWEM  JyXOBHBIX  IIEHHOCTEM  POCCHIICKOrO  Haponaa;  CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IOBEJEHUS, CBSA3aHHOTO C MPAKTUYECKHUM MIPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JeATEIbHOCTBIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TIOCTPOCHHUE
YCTONYHMBOTO OYyTyIIEro.

OCTETUYECKOE BOCITUTAHHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKIIOYas SCTETUKY MaT€MaTHUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lay, PEIICHWH, pPACCYXACHUHN; BOCIPUUMYMBOCTHI0 K MAaTEMaTUYECKHM aCIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCOUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHOTO 0o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTAHUE,
cOamaHCUpPOBAHHBINA PEXXUM 3aHATHH M OTABIXA, peryispHas (Gu3Mdeckas aKTHBHOCTD); (DU3HUECKOTO
COBEPIIIEHCTBOBAHUS TIPH 3aHATUSX CIIOPTUBHO-03/IOPOBUTEILHON JACSITEIHHOCTHIO.

TpynoBoe BOCIIMTAHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUs; MHTEPECOM K Pa3IudHbIM chepam
mpoecCHOHATLHON JIeATENHHOCTH, CBS3aHHBIM C MATEMATHKOM M €€ TPUIIOKEHUSMH, yYMEHUEM
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COBEpIIaTh OCO3HAHHBINM BBIOOP Oymymiedt mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUIaHbl; TOTOBHOCTBHIO M CHOCOOHOCTBHIO K MAaTeMaTHYeCKOMY OOpa3OBaHUIO U caMOOOpa30BaHUIO Ha
MPOTSHDKCHUM BCEM KU3HM, FOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEIICHHHM MPAKTUYECKUX 3a]ad
MaTeMaTHYeCKON HampaBIeHHOCTH.

OKOJI0rM4ecKOe BOCIUTAHUE:!

cOPMUPOBAHHOCTHIO ~ SKOJOTMYECKOM  KYJIbTYpbl, IOHHUMAHHEM BIHSHHUS COLHUAIBHO-
SKOHOMHUYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOJHONM U COIUAIBHOM Cpellbl, OCO3HAHHEM
rJ1I00aTBbHOrO0 XapakTepa 9KOJOTHYECKHX IMpoOseM; OpHEeHTalueld Ha MPUMEHEHHE MaTeMaTHYeCKHX
3HaHUM JJIs pelIeHus 3a7a4 B 00JIaCTH OKPY’KAIOIIeH cpejibl, IJIAHUPOBAHUS MOCTYIIKOB M OLEHKH UX
BO3MOKHBIX ITOCJICJICTBUI 711 OKPY’KAIOLEH CPEIbL.

LleHHOCTH HAay4YHOTO MTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd ¥ OOIICCTBEHHOW MPAKTUKU, MTOHMMAaHUEM MaTEeMaTHYeCKOW HayKd Kak c(hepbl YeIIOBEUYECKOU
NEeSITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISl PA3BUTHs LUBUIN3AIUHU; OBIAJICHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTH4YEeCKON KyJbTYpOl KaK CpEICTBOM IIO3HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIATh MPOEKTHYIO M UCCIIEI0BATENbCKYIO IESTEIIbHOCTh HHIMBUYATbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJ/IbTATHI

MerarnpeaMeTHbIe pe3yNbTaThl OCBOCHHUSI IMPOrpaMMbl ydeOHoro mpenmera «MarteMaTHKa
XapaKTEPU3YIOTCS OBJIIAJICHUEM VHUBEPCANbHbIMU HOZHABAMETbHBIMU OeliCEUSIMU, YVHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OeliCMBUAMU, YHUBEPCATbHBIMU PEYIAMUBHBIMU OeliCMBUAMU.

1) Vhusepcanvuvie nosnasamenwvmuvle Oeiicmeus, obecnevusaiom @opmuposanue 6a308blx
KOZHUMUBHBIX npoyeccod obyuatowuxcs (0ceoenue memooos NO3HAHUS OKpYjicaroue2o Mmupa,
nPpUMeHeHUe 102UYECKUX, UCCIe008AMEeNbCKUX ONepayull, YMeHuil pabomams ¢ unpopmayuei).

basoBebie tornyeckue AeicTBuUS:

® BELISBIISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTHYECKUX 00BEKTOB, OHATHH,
OTHONIICHUH MEXIy TMOHATUSAMHU; (OPMYIUPOBATh OMpEIeNeHUs TOHATUN; yCTaHABIUBATh
CYIICCTBCHHBI TpPHU3HAK KJIACCU(UKAIMKA, OCHOBAHUS JUIsi OOOOIICHHS W CpaBHEHUS, KPUTCPUH
MIPOBOJMMOTO aHAIH3a;

® BOCIIPUHUMATh, (OPMYJIIMPOBATh UM MPEOOpPa3OBBIBATH CYXKJICHUS: YTBEPAHUTCIbHBIC H
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIE,

® BBHUIBISITH MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U W TPOTHUBOpedHsi B (hakTax,
JAHHBIX, HAOIOJICHUSAX ¥ YTBEPKIACHUSX; TIPeIaraTh KPUTEPUHN JIJISl BBISBIICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JeNaTh BBIBOJBI C WCIOJIB30BAHUEM 33aKOHOB JIOTHKH, JSAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOYCHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MaTeMaTHYECKUX YTBEPKICHUH (MpsMble U OT
MIPOTUBHOTO), BBICTPaNBaTh apryMEHTAIIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH
COOCTBEHHBIC CYXKJICHHS M BBIBOJIBI;

e BHIOMpaTh CrIOCOO pelieHus yueOHOW 3a7auu (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpaTh HanboJIee MOIXO SN C Y4ETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

BasoBreie uccnenoBaTenbCKue eHCTBHS:

® UCIIONIL30BaTh BOIPOCHI KAaK HCCIIEIOBATENLCKUM WHCTPYMEHT TMO3HAHHS, (HOPMYIUPOBATH
BONPOCHL, (UKCHUPYIOIIME NPOTHBOpEYHE, NpoOJIeMy, YyCTaHAaBIUBAaTh MCKOMOE U JIaHHOE,
(bopMHPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

® IPOBOAWTH  CAMOCTOSTEIBHO  CIJITAHUPOBAHHBIM  JKCIEPUMEHT,  HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OO0BEKTa, SIBICHHUS, IMPOIECCa, BBIIBICHUIO
3aBHCUMOCTEH MEXITy 00BEKTaMH, SIBICHUSMH, TIPOIIECCAMH;

® CaMOCTOSITENNbHO (hOpMyIHpPOBaTH OOOOIIEHHS M BBIBOJABI MO pe3ylbTaTaM IPOBEIECHHOTO
HaAOJIOZICHUs, WCCIICIOBAaHMS, OIICHWBATh JOCTOBEPHOCTH IOJNYYEHHBIX pe3yJIbTaTOB, BBIBOJIOB U
0000IIeHMIT;




® IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIABUTaTh MPEINOIO0KECHUS O €To
Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabota ¢ nHbOpMAaLHEH:

e BBUIBIATH JeUINTH MHDOPMALMK, JaHHBIX, HEOOXOMAMMBIX JUISI OTBETA HA BOMPOC M JIJISA
peIICHHUS 3a]1a9H;

e BpIOMpaTh  MHPOPMALMIO W3  WCTOYHHKOB  pa3jIMYHBIX  TUIIOB,  AHAJIU3HPOBATH,
CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATh HH(OPMAIIHIO PA3IMYHBIX BUAOB M (OPM IpEACTaBICHHUS;

® CTPYKTYypUpPOBaTh MH()OPMALIHIO, MPEACTABIATh €€ B pa3MYHBIX (opMax, WUILTIOCTPHPOBATH
rpaguvecKu;

® OLICHUBATh HAJAEKHOCTh HHPOPMAIIMHU IO CAMOCTOSTEIILHO CHOPMYITUPOBAHHBIM KPHUTEPHSIM.

2) Vhusepcanivnvle KOMMYHUKAMu@Hble Oelicmeus, o0Oecnedusarom Cc@opmMuposanHocs
COYUATBHBIX HABLIKOB 00YUAIOUUXCSL.

OOuenue:

® BOCIIpUHUMAThL W (OPMYIUPOBATH CYXJICHHS B COOTBETCTBHHM C YCJIOBUSMU W IEISIMH
OOIICHMSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MACHMEHHBIX TCKCTaX,
JaBaTh MOSCHEHUS 0 X0y PelIeHuUs 3aa4i, KOMMEHTHPOBATh MOJIYYSHHbBIN pe3yibTar;

e B Xxo7c OOCYXJIEHMsI 3aJaBaTb BOMPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
perniaeMoi 3adadM, BBICKA3bIBAaTh HJCH, HAIICIICHHBIE HA TIOMCK PEIICHHUS, COIOCTaBJIAThH CBOH
CYXKICHHSI C CYXKICHHSAMH APYTUX YYACTHUKOB JHANIOTa, OOHAPYKWUBATh Pa3IU4YMe M CXOJICTBO
MO3UIUI; B KOPPEKTHOMH (hopme (HOpMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

® IPCICTABISITh PE3yJAbTAThl PEHICHHUS 3a/Jadyd, OKCICPUMEHTa, HWCCICIOBAaHUs, IPOCKTA,
CaMOCTOSITENILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a1a4 MPE3CHTAMH UM OCOOCHHOCTEH
ayTUTOPHUH.

CoTpyIHUYECTBO:

® IOHMMATh M HCIIOJIB30BAaTh NPEUMYIECTBA KOMAHAHOW M WHAMUBUAYAIbHOW pabOTHI MpH
pelieHny y4eOHBIX 3a]a4; MPUHUMATh 11eIb COBMECTHOM NIEeATENbHOCTH, MIIAHUPOBATh OPraHU3aIUIO
COBMECTHOM paboThI, paclipeiesiaTh BUILI padoOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YIbTaT
paboThl; 060011aTF MHEHHSI HECKOJIBKUX JIFOJIEH;

® y4yacTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIE
MITYPMBID» H T.I1.); BBIOJHATH CBOIO 4YacTh Pa0OThI M KOOPJIWHUPOBATH CBOM JICHCTBUS C JIPYTUMHU
YJleHaMd KOMAaHJbl; OIEHMBAaTh KAauyeCTBO CBOETO BKJIaJa B OOMIMI TPOAYKT MO KPUTEPUSM,
c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamusnsie Oeiicmeus, obecneuugaiom Gopmuposanue CMbiCl08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

CaMoopraHnuzanusi:

® COCTABIIATh IUIAH, AJITOPUTM pELICHHUs 3aJaud, BBIOMpaATh CHOCOO pelleHus ¢ Y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb U KOPPEKTUPOBATh
BapHaHThI pEeUICHHUH ¢ yu€TOM HOBOM MH(DOpMaLIHHL.

CaMOKOHTPOJIb:

® BJIa/IETh HaBbIKAMH IO3HABaTEIbHOU pediiekcun Kak OCO3HAHMS COBEpLIAeMbIX IEHCTBUIN U
MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJbTAaTOB; BIAJETh CIOCOOaMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3yJibTaTa pelIeHHsl MaTeMaTH4YECKON 3a1auH;

® IpeIBUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh IpU pEHIeHUH 3a7add, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJEHHBIX OILINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHMBATh COOTBETCTBHUE pe3yJbTaTa LEIU U YCIOBUSAM, OOBICHATh MPUUYMHBI JOCTUKECHUS
WIA HEJOCTHKEHHS! Pe3yJIbTaTOB AESTEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh OILICHKY IPUOOPETEHHOMY
OTIBITY.




IIPEJ/IMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3yabTaThl OCBOCHHUS pabouyeil MporpaMMbl 1O MaTeMaTHKE MPEICTABICHBI B
paMKax OTAEJIbHBIX KYpCOB B COOTBETCTBYIOIIUX pa3zenax Hacrosei [Iporpammsl.
Pabouas npozpamma yuedbnozo Kypca «Anzebpa u navana MamemamuiecKko2o AHaAaU3a).
Henu uzyuenus yueonozo Kypca

Kypc «Anrebpa 1 Havyajga MaTeMaTHYECKOTO aHAJINM3ay SBJSETCS OJHUM U3 Haubosee 3HAaYMMbIX
B IIpOrpamMMe, IOCKOJIbKY, C OJHOW CTOPOHBI, OH oOO€cleYMBaeT HHCTPYMEHTalbHYI Oa3zy ais
M3YyYeHHUs] BCEX ECTECTBEHHOHAYYHBIX KYypCOB, a C JAPYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUIEHUE O0YYalolUXcs Ha YpPOBHE, HEOOXOIMMOM JJsi OCBOCHUS HH(POPMATHUKHU,
OOIIIECTBO3HAHUS, HMCTOPUH, CIOBECHOCTH U JPYI'MX JIUCHUIUIMH. B paMkax paHHOro Kypca
o0yyaroluecs: OBJIaJ€BAIOT YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKu, KOTOpas (QopMyiupyeT
CBOU JIOCTHXKEHHS B MaTeMaTHUECKON (hopme.

Kypc anre6pbl M Hauan MaTeMaTHYeCKOIO aHalM3a 3aKJIaAbIBA€T OCHOBY JJIS YCIELIHOIO
OBIIQJICHUSI 3aKOHAMH (DU3HMKH, XMMHHU, OWOJIOTHUH, TOHMMAHUS OCHOBHBIX TEHICHIUH pa3BUTHUS
SKOHOMHMKHU U OOILECTBEHHOM W3HM, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIHU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh MX IS JalbHEHIero oOpa3oBaHUs U B
IIOBCETHEBHON KM3HU. B TOXe BpeMs oBiajeHue aOCTPAKTHBIMM U JIOTHUECKH CTPOIMMHU
KOHCTPYKIMSAMH  aireOppl W MareMaTHYeCKOro  aHalW3a  pa3BUBACT YMEHHE  HAXOIWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTb, JOKA3bIBaTh YTBEP)KJIEHHS C MOMOIIBIO MHAYKIUHU U
paccyknath JIeAyKTHBHO, HCIIONB30BaTh O00O0OIIEHWE ¥ KOHKPETH3alHI0, a0CTparupoBaHHe U
aHaJIoOruio, GopMUpPYeT KpeaTUBHOE U KPUTUUECKOE MBIIIUICHHUE.

B xone m3ydenuss kypca «Anrebpa M Hadajga MaTeMaTHYECKOrO aHaIN3a» OO0ydJaroliuecs
[IOJy4alOT HOBBIM  ONBIT  pEIIEHUs MPUKIAJHBIX  3a/1a4, CaMOCTOATENBHOTO  IOCTPOEHUS
MaTeMaTHYECKUX MOJIENICH pealbHbIX CUTYyalluii, MHTEPIPETALUH MOJyYSHHBIX PEIICHUH, 3HAKOMSTCS
C MpUMepaMHM MaTeMaTUYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHIMH U X aBTOPaMHU.

Kypc oOnanaer 3HauMTENbHBIM BOCHMTATENIBHBIM IOTEHIMAIOM, KOTOPBIH peanu3yercs Kak
yepe3 yueOHbI MaTepual, criocoOCTBYOMUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3
cneun(uKky y4eOHOH JesATeNbHOCTH, TpeOyIomed NpoJOKUTEIbHON KOHIEHTpAallMM BHUMAaHMUSA,
CaMOCTOSITENTLHOCTH, aKKypPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYECHHBIN Pe3yJIbTaT.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTU4YEeCKOrO aHaln3a JIeKUT
JeSITeTbHOCTHBIN MPUHIUT 00y4EHUSI.

B crpykrype Kkypca «Anrebpa M Hayajga MaTEeMaTHYECKOTO aHAIW3a» MOXXHO BbBLIEIHUTH
CIIEAYIONINE COJIEPKATEITHHO-METOINYECKHE JTMHNU: «UnCia u BEIYUCIEHHs», «OYHKIIUN U TpaduKmy,
«YpaBHEHUs U HepaBeHCTBa», «Hawanma MaTemaTthyeckoro aHanusa», «MHOXXecTBa U JIoTMKa». Bce
OCHOBHBIE CO/IEPIKATEIIbHO-METOAMYECKUE IMHUH H3Y9al0TCsl HA TIPOTSHKEHHH 00YYEHHs, ECTECTBEHHO
JONIONHSASL JIpYT Jpyra M TOCTENEHHO HAChIIAsCh HOBBIMH TEeMaMU M pas3jieinaMd. MOXXKHO ¢
YBEPEHHOCTHIO CKa3aTh, YTO JaHHBIA KypC SIBISIETCS HHTETPATHBHBIM, TIOCKOJIbKY OOBEINHSET B ceOe
CoJiepKaHWEe HECKOJIbKMX MaTeMaTHYecKHX JAUCHUIUIMH, TakuX Kak anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUi aHallu3, TEOpUss MHOXKECTB, MaTeMaTH4YecKkas Jiornka u ap. [lo mepe Toro kak
oOyyaromiuecsi OBNaAeBalOT Bc€ Oojee IMIMPOKUM MaTeMAaTHUYECKUM anmapaToM, Yy HHX
MOCJIeIOBATeIbHO (POPMHUPYETCSI W COBEPIISHCTBYETCS yYMEHHE CTPOUTh MATEeMaTHYECKYI0 MOJEINb
pearbHOM CHUTyallud, TPUMEHSTh 3HAHUS, MOJTYYEHHBIE INPU H3YYEHUH Kypca, Ul PpeIIeHus
CaMOCTOSITENTFHO C(HOPMYITMPOBAHHON MaTeMaTHYeCKOW 3aqadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

ConepxatenpHO-MeTouYecKass JTHHHUS «Yucna W BBIYHMCICHUS» 3aBeplIaeT (OpPMHpPOBAHUE
HaBBIKOB HCIOJIb30BaHUS ACUCTBUTENbHBIX uuced. Ocoboe BHHUMaHuE yzaensercs (popMHUPOBaHUIO
HABBIKOB DAIMOHAIBHBIX BBIUMCICHHHA, BKIIOYAIONIMX B CE0S HCIIOJIB30BaHUE PA3IUMYHBIX (HopM
3allUCH YHCJla, YMEHHUE [eNlaTh TNPHUKHUIKY, BBIMOJIHATH NPUOIMKEHHBIC BBIYMCICHUS, OICHUBATh
YHCJIOBbIE BBIPAXKEHMsI, pabOTaTh C MaTEeMaTHYECKUMH KOHCTAHTAMU. 3HAKOMbIE OOydaromMMcs
MHOXKECTBA HATYPaJbHBIX, LENbIX, PAlUOHAIBHBIX M JCHCTBUTEIBHBIX YHCET JIOTOJHSIOTCS
MHOKECTBOM KOMILJIEKCHBIX YUCENl. B Kaka0M M3 3THMX MHOYKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIE
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eMy cIelpHUeCcKUe 3aJaudl U ONEpaIMK: JeJICHNUE HAIENI0, ONIEpUPOBAaHIE OCTATKaMH Ha MHOXECTBE
LEJIBIX YHUCell; 0COOble CBOMCTBA pPALMOHAIBHBIX M HPpALMOHAIBHBIX 4YHCEN; apudMeTHUecKue
olepaluu, a TaKkKe M3BJICUYECHUE KOPHS HAaTypajJbHOM CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCEI.
bnaronaps mnocnenoBaTeIbHOMY pPAaCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN M 3HAKOMCTBY C
BO3MOKHOCTSIMH HMX TPUMEHEHUS /IS PEHICHUs Pa3iINYHBIX 33734 (OpPMUPYETCS IMpelCTaBICHUE O
€IMHCTBE MAaTeMaTHUKU KaK HayKM U €€ poJid B IOCTPOEHUH MOJENEH peaJlbHOr0 MHpa; MIUPOKO
UCTOJIB3YIOTCS 0000IIEHNE U KOHKPETH3AIIHSL.

JIuHus «YpaBHEHUS U HEPABEHCTBA» PEANNU3yeTCs Ha MPOTSKEHUH BCEro 00y4eHHUs, TOCKOIbKY
B KaJ0M pazzene [Iporpammsl IpenycMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B pesynbrare
o0yyaroluecs: OBJIAJEBAIOT PA3JIMYHBIMM METOJAMHU pEIIEHHUs PAalMOHAIbHBIX, MPPALUOHAIbHBIX,
MOKa3aTeIbHbIX, JIOTApU(PMUUECKUX U TPUTOHOMETPHUECKUX YpPaBHEHUH, HEPABEHCTB U CHCTEM, a
TaKXke 3a7ay, coJepxkalmux MnapaMmerpbl. llodydyeHHble yMEHHS WIMPOKO HCHOJB3YIOTCS HpU
UCCIIeIOBaHNH (DYHKIMKA C MOMOINBIO IPOM3BOIHON, NMPHU PEIICHUH NPUKIAJHBIX 3a/a4 U 3a/1a4 Ha
HaXOXKJICHUE HaumOONbIIMX W HAaUMEHbIIMX 3HaYeHUd ¢yHkiuu. [laHHas coneprkaTenbHasl JIMHUS
BKJTIOYAET B ce0s1 Tarke (HOpMUPOBAHHE YMEHUH BBIOIHATH pacu€Thl 0 hopMysam, IpeoOpa3oBaHus
palMOHANBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKkKe BBIPAKCHUH,
CoJIep KalINX CTENeHH U torapudmel. braronapst n3y4eHuto anre0pandeckoro Marepuaia mpoucXoauT
JanbpHellee pa3BUTHE AJITOPUTMUYECKOTO M AaOCTPAKTHOTO MBINUICHUS YyYaluxcs, (GpopMupyroTcs
HaBBIKM JICIYKTHBHBIX PACCYXACHUH, pabOTBl C CHUMBOJBHBIMH (OpPMaMH, TPEACTABICHUSI
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PaBEHCTB W HEpaBeHCTB. AureOpa mnpeasaraer
3¢ deKTUBHBIE WHCTPYMEHTHI JUIS PEIICHUS] MPAKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HATJISTHO
J€MOHCTPHPYET CBOM BO3MOXHOCTH KaK 3bIKa HAYKH.

CopepxarenpHo-MeToAUYECKas TUHUS «DYHKIMU U rpaUKU» TECHO MEPEIIETAETCs ¢ APYTUMU
JUHUAMHU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a/a€T MOCJIEA0BAaTEIbHOCTh U3YyUEHHsI MaTepuaa.
N3ydyeHue creneHHOH, NMOKa3aTelNbHOM, JOrapupMUUecKoil W TPUTOHOMETPUYECKHX (PYHKLIMM, HX
CBOWCTB M rpa)MKOB, UCIIOJIb30BaHUE (DYHKIMI U1 peleHns 3aa4 U3 Jpyrux y4eOHbIX MIPEeIMETOB U
peaJIbHOM JKM3HM TECHO CBS3aHO KaK C MaTeMaTUYECKUM aHAJIU30M, TaK U C PEIIEHUEM YpaBHEHHH U
HepaBeHCTB. [Ipm 3TOM Oojblloe BHUMaHuE yaensercss (OPMUPOBAHMIO YMEHHUsS BbIpakaTh
(dbopMyllaMi 3aBUCUMOCTU MEXAY Pa3IMYHbIMH BEIMUYMHAMU, UCCIIEOBATh MOJYYEHHBIE (YHKIIHH,
CTpoUTh MX rpaduku. Matepuasn 3TOi cojepaTeiabHON JUHUM HAalleJeH Ha Pa3BUTHE YMEHHUH U
HAaBbIKOB, IIO3BOJISIIOIIMX BbIpaXKaTh 3aBUCHUMOCTH MEXJYy BEIMYMHAMU B pa3nyHOW (opMe:
aHaJIMTUYECKOH, Tpaduuecko ©  cinoBecHOHM. Ero wu3ydeHue crnocoOCTBYeT  pa3BUTHIO
QITOPUTMHUYECKOTO MBILIUIEHUS, CIOCOOHOCTH K OOOOLIEHHI0 M KOHKPETHU3AlMH, HCIOIb30BAaHUIO
aHaJIOTUH.

CopepxarenpHas auHHS «Hawana MareMaTH4ecKoro aHajau3a» IO3BOJIIET CYIIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTH4YEeCKUX, TaK U MPUKIAIHBIX 3a/1a4, JOCTYIHBIX 00Y4aroIUMCs, TaK KaK
y HUX TMOSBIISIETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOXKHBIX (PYHKUUN, ONPENesITh UX HauOoJbIlINe
U HauMEHbIIWE 3HAYCHMs, BBIYUCIATH IJIOMAT (GUryp W OOBEMBI Tel, HAXOIUTh CKOPOCTH H
ycKopeHus npoiieccoB. JlaHHas cofepxKaTenbHas JUHUS OTKPHIBAET HOBbIE BOBMOKHOCTH MTOCTPOCHHUS
MaTEMaTHYECKUX MOJIENEH pEalbHbIX CHUTYyallui, I03BOJSET HAXOAUTh HAWIydllee pEIICHHUE B
MPUKJIAJHBIX, B TOM 4YHCII€ COLUAIbHO-d)KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOr0 aHalu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOTO, (HOPMAIbHO-TIOTHYECKOTO W
KpEaTUBHOT'O MbIILUIEHHUS, ((OPMHUPOBAHUIO YMEHUHN PACcIIO3HABATh MPOSIBICHUS 3aKOHOB MaTEMAaTHKH B
HayKe, TeXHMKe U HcKyccTBe. O0ydaromuecs: y3HaIOT O BBIJAIOIIMXCS pe3ysbTaTax, MOJyYeHHBIX B
X0/JIe pa3BUTHsI MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAnYecKas JMHUS «MHOXECTBa M JIOTMKa» BKIIOYAaeT B ceOsi 3JIeMEHTHI
TEOpUH MHOXKECTB M MaTeMaTHMYecKON JIOTUKH. TeopeTHMKO-MHO)KECTBEHHbIE IPEICTaBICHUS
NPOHU3BIBAIOT BECh KypC MaTeMaTHMKH W TpeAjaraloT Haubosjee YHUBEPCAIbHBIMA  S3BIK,
OOBEMHSIOMNUNA BCce pa3lenabl MaTeMaTHKH U €€ TPWIOKEHWH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTHYeCKUe JUCHUIUIMHBI M HX TPUIOKEHUS B enuHoe nenoe. [loatomy BakHO nath
BO3MOKHOCTh IIKOJIbHUKY TIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH A3bIK COBPEMEHHONW MaTeMaTHKH U
HCIIOJIb30BaTh €ro Ul BBIPAKEHUS CBOMX MbICIEH. J[pyruM BaKHBIM IPU3HAKOM MaTEMAaTUKH Kak
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HAyKH CJIelyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOroCTb OOOCHOBAHUM M CIIEZOBAaHHUE OINpPENeIEHHBIM
IIpaBWIaM IIOCTPOEHUS JOKa3aTeJIbCTB. 3HAKOMCTBO C DJIEMEHTAMHM MAaTEeMaTHYECKOM JIOTUKU
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIICHUST OOYYaromUXCsl, MO3BOJSIET UM CTPOUTH CBOHM
paccyKJeHHs Ha OCHOBE JIOTHYECKUX MPaBmiI, POPMUPYET HABBIKK KPUTHUECKOTO MBILICHHS.

B kypce «Anrebpa W Hayajga MaTeMaTHYECKOrO aHalIM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBaHMsI, KOTOpbIE MPU3BaHbl CIOCOOCTBOBATh (DOPMUPOBAHHIO HABBIKOB
IIOCTPOCHHUsT MOJEIEH pealbHBbIX CHUTYallUW, MCCIENOBAaHUS JTUX MOJEJIEH C IIOMOILBIO armapara
anreOpbl M1 MAaTeMaTHYECKOr0 aHaJIM3a, MHTEPHPETAlUy MOJIYYEHHBIX pe3ysbTaToB. Takue 3anaHus
BIUIETEHBl B KaXAbld U3 pasznenoB lIporpamMmel, IOCKONBKY BECh MaTepual Kypca IIHPOKO
UCIOJIB3YETCS U1 pEUICHMs] NPUKJIAIHBIX 3anad. lIpym pemeHnn peanbHbIX NPAKTHYECKUX 3ajad
ydalluecs pa3BHBAIOT HAONIIOJATEIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIOJb30BAaTh AHAJIOTUIO, O0000IIaTh U  KOHKPETU3UpoBaTh Mmpoliemy. JlesaTenbHOCTh 10
(OpMHPOBAHNIO HABBIKOB PEILICHHS MPUKIIAIHBIX 33/1a4 OPTaHU3YETCs B MIPOIECCE N3YUEHUS BCEX TEM
Kypca «Anrebpa 1 Hayajla MaTeMaTHYECKOrO aHAJIU3a.

Mecmo yueonozo Kypca 6 yueo6nom naame

CornacHo yuyeOHOMYy IIaHy Ha W3y4yeHHE YriayOJIeHHOro Kypca «AnreOpa u Hadana
MaTeMaTU4ecKoro aHalu3a», KOTOPBI BKIIOYaeT B ceOs CIIEQyIoIHMe OCHOBHBIC Da3/eiibl
comepkanus: «Umciaa W BBIYUCIEHUS», «YpPaBHEHUS M HEPaBEHCTBa», «DyHKIMU U Tpadukmy,
«Hauana MaTeMaTHYeCKOTO aHaN3a», « MHOXKECTBa U JIOTHKAY.

B V4eOHoM miaHe Ha u3ydyeHHe yriayOnEHHOro Kypca anreOpbl W Hadyajl MaTeMaTUYECKOTro
aHanu3a oTBoauTCs 162 yueOHBIX yaca.

Ilnanupyemoie npedmemnule pe3yibmamol 0C60CHUA PADOUEIl NPOZPAMMBL KypCa

OcBocHHe y4eOHOTO Kypca «AnreOpa W Hayvajla MaTEMaTHYECKOTO AaHallu3a» Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOMHKHO O0O0eCHeurMBaTh JOCTHIKEHHE CIEAYIOUIMX MPEIMETHBIX
o0pa30BaTeNbHbIX PE3YIbTATOB:
Yucsia ¥ BbIYUCICHUSA

e (CB00OOMHO OIEpPUPOBATH MOHIATHSAMHU: PAIMOHAIBHOE YHCIIO, OCCKOHEYHAs TEepUOoIuYecKast
Ipo0b, MPOIEHTHI, UPPAIMOHATHHOE YHCIIO; MHOXECTBA PAllMOHAIBHBIX U JEUCTBUTEIHHBIX
YHUCEJN; MOJYJIb JEHCTBUTEIBHOIO YUCIA.

e [lpuMeHars npoOu W MPOIEHTHI I PEHICHUs MPUKIATHBIX 33/a4 W3 Pa3IMYHBIX OTpacieu
3HaHUH U peabHOM KU3HU.

o [lpumenarp npUOTMKEHHBIE BBIYUCICHUS, TPAaBWJIa OKPYTJICHUS, TPUKUIKY W OLEHKY
pe3yJibTaTa BEIYMCICHUM.

e (CBOOOMHO omepupoBaTh TMOHITHEM: CTENEHb C MEeJbIM TOKa3aTesleM; HCIOIb30BaTh
MOAXOAIYI0 (popMy 3amucu JEHCTBUTENBHBIX YHCEN IS PEUICHHs MPAKTUYECKUX 3a7ad U
MIPEACTABJICHUS TaHHBIX.

e (CB00OOJHO OMIEPUPOBATH MOHATHEM: apUPMETHUESCKHI KOPEHb HATypaTbHOU CTETICHH.

e (CB00OOJHO OMEPUPOBATH MOHITHEM: CTENIEHB C PAIlIOHATHHBIM TTOKA3aTENIEM.

e (CB0OOOMHO oOmepupoBaTh MOHATUAMH: Jorapudm dHCIa; AECATUYHBIE M HaTypajbHBIC
Jorapu(pMBsl.

e (CB00OOMHO OMEPUPOBATH TOHATUSIMH: CHHYC, KOCHHYC, TAaHTE€HC, KOTAHT€HC YHCIOBOTO
aprymMeHTa.

e OnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC M APKTAHT€HC YUCIOBOTO ApIryMEHTA.

e (CB00OOJHO ONIEPUPOBATH MOHIATHUAMHU: HATYPAITLHOE U 11€JI0€ YUCII0, MHOKECTBA HATYPATbHBIX U
LIEJIBIX YHCEIT; UCI0JIb30BaTh MpHU3HaKU AenauMocTh 1enbix yucen, HO/ n HOK naTypanbHbIX
yuCcelN JUIs pellieHus 3a7a4, IPUMEHATh anroput™ EBkina.

e (CB00OOTHO OMEPUPOBATH MOHATHEM OCTATKa MO MOJYJIO; 3aMHMCHIBATh HATypaJbHBIC YUCIA B
Pa3IMYHBIX MO3UIMOHHBIX CUCTEMAX CUUCIICHMUS.
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CB0060OHO OTIEpPUPOBATH MOHATUSAMH: KOMIIJICKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX YHCEIT;
MIPEJICTAaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckodl W TPUTOHOMETpHUUEcKoil ¢opme,
BBINOJIHATH apU(PMETUYECKHE OTIEPALIU C HUMH M N300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH.

YPaBHeHI/Iﬂ N HEPABCHCTBA

CBoOoHO omnepupoBaTh HNOHATUSAMH: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO, PAaBHOCHUIIbHBIE
YPaBHEHUS U ypaBHEHUA-CIIECACTBHS; PABHOCWIBHBIC HEPABEHCTBA.

[IpuMeHSATh pa3inuyHBIE METOJbl PEIICHUS PAUOHAIBHBIX U JPOOHO-PAMOHATBHBIX
YPaBHEHUI; IPUMEHATh METOJ, UHTEPBAJIOB JUIsl PEIIEHUS] HEPABEHCTB.

CBoOOHO onepupoBaTh MOHATHSAMHU: MHOTOYIEH OT OJHOH IE€PEeMEHHON; MHOTOWIEH C
LEeJBIMA  KO3(Q(PUUMEHTAMH, KOPHM MHOTOYICHA; IPUMEHSTh JeleHMEe MHOrowIieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera niis pemenus 3agauy.

CB00OAHO OIlEepUPOBATh NOHATUAMM: CUCTEMA JIMHEWHBIX YpaBHEHUH, MaTPHIA, ONPEAEIUTENb
MaTpulbl 2 X 2 U €ro reOMeTpUYEcKUil CMBICI; UCIOJIb30BaTh CBOMCTBA OMpeAeauTens 2 X 2
JUIS. BBIUMCJIEHUSI €r0 3HAUEHUS, IPUMEHATh ONPENEIUTENN IS PEUIEHUs] CUCTEMBI JIMHEHHBIX
YPaBHEHUI; MOJEJIUPOBATh PEaJIbHbIE CUTYAllMH C IIOMOILBIO CUCTEMBI JIMHEHHBIX ypPaBHEHUH,
HCCIEA0BATh IOCTPOCHHBIE MOJEIIH € ITIOMOIIBI MAaTPUL] M ONPEAECIUTENICH, HHTEPIIPETUPOBATh
IIOJIyYEHHBIN PE3yJIbTaT.

Hcnonp30BaTh CBOMCTBA JEHCTBUI C KOPHAMU J1J1sl IpeoOpa30BaHMUs BbIPAXKEHUH.

BoinonHsATe npeoOpa3zoBaHUs YMCIOBBIX BBIPAXKEHUN, COAEPKAILUX CTENEHU C PalliOHAIbHBIM
IIOKA3aTEeJIEM.

Hcnonp30BaTh CBOMCTBA JOTapu(pMOB 115 TPeoOpa3oBaHus Jorapu(MUIECKUAX BBIPAKCHUH.
CB00OHO OmEpUPOBaTh MOHATHIMHU: WPPAOHAFHBIC, TIOKA3aTeIbHBIE U JIOTapu(MUIECKUE
YpaBHEHHUSI; HAXOUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX MEPEXO/I0B UM OCYILLECTBIISIS
IIPOBEPKY KOPHEM.

[IpuMeHsTh  OCHOBHBIE  TpUTOHOMETpHUYecKHe  (OpMynbl  Aiasd  [peoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKEHU.

CBoOoHO  omepupoBaTh  MOHATHUEM: TPUTOHOMETPUYECKOE  ypaBHEHHE; IPUMEHSThH
He00XoauMBbIe (POPMYIIBI ISl pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH.
MonenupoBaTh peajabHble CUTYalluH Ha SI3bIKE alreOpbl, COCTABIIATh BBIPAYKEHUS, YpaBHEHMUS,
HEPABCHCTBA II0 YCJIOBHIO 3a/a4, MCCIEN0BaTh IOCTPOEHHBIE MOJEIH C HCIIOJIB30BAHHEM
afmapara anreopsbl.

CB00OOJIHO OmepUpoOBaTh NOHATUSAMU: HUPPALMOHAIBHBIE, MIOKAa3aTeIbHbIE U JIOTapU(PMUUECKHE
HEPAaBEHCTBA; HAXOJIUTh X PEIIECHUS C OMOILBIO PABHOCUIIBHBIX IIEPEXO/IOB.

OcymiecTBIATh 0TOOP KOPHEW NPU PEIEHUH TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CBOOOJIHO  omepupoBaTh IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; MNPHUMEHSTH
HeoOxouMble (YOPMYIIBI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB.
CB0o60OHO omepupoBaTh MOHATHUSMHU: CUCTEMa M COBOKYIHOCTh YpaBHEHHUIl M HEpaBEHCTB;
PaBHOCUJIBHBIE CUCTEMBI M  CHUCTEMBI-CIEJICTBHSA; HAXOOUTh PEIICHUS CHUCTEMBI H
COBOKYITHOCTEW pallMOHAJIbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTeNbHBIX W JorapupMuyueckux
YPaBHEHHUI U HEPABEHCTB.

Pemars  paunuoHanbHble, HppalloHalbHble, I[OKa3aTejbHble, Jorapupmuueckue H
TPUTOHOMETPUUECKHE YPaBHEHHUS U HEPABEHCTBA, COJEpPIKaINe MOAYIIH U TapaMeTpPhl.
[TpumensTh Tpaduueckre METONbI sl PELICHUs] YpaBHEHHM M HEPaBEHCTB, a TaKXKe 3a/1ay C
napaMeTpamH.

MonenupoBaTh peanbHble CUTYallUd Ha SI3bIKE ajreOphl, COCTABIATh BBIPAXKEHUsI, YPaBHEHUS,
HEPABCHCTBA M MX CHCTEMBI IO YCIOBUIO 3aJa4d, HMCCIENOBAaTh IOCTPOECHHBIE MOJEIH C
MCIIOJIb30BaHUEM armmapara aareOpbl, HHTEPIPETUPOBATh MOJYYEHHBII pe3ysbTar.
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DYyHKUMH U TPaPUKHU

CBoOosHO omnepupoBaTh MHOHATUAMM: (YHKIMS, CIIOCOOBI 3aJaHus (DYHKIUH; B3aMMHO
oOpatHble (PYHKIMHM, KOMIO3UIMS (YHKUWH; rpaduK (YHKIUHU; BBIIOIHATH 3JIEMEHTapHbIC
npeoOpa3zoBanus rpaduKoB QyHKIIAH.

CB0060OHO ONIEPUPOBATH MOHATHAMU: 00JIACTh ONPEICIICHUS 1 MHOXKECTBO 3HaYCHUH (yHKIINH,
HYJIH (QYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

CBoOOAHO oONepUpoBaTh MOHATUAMHU: 4YETHbIE M HEYETHblE (DYHKIUM, NEPHUOAUYECKHE
(GyHKLIMH, MPOMEXYTKHM MOHOTOHHOCTH (YHKLHH, MakKCUMyMbl M MHHMMYMbI (DYHKIIMH,
HanOoJblIee M HAMMEHbIIIee 3HaYeHNEe (PYHKIIUU HAa TPOMEKYTKE.

CBoOosHO omnepupoBaTh MOHATUSAMHU: CTENEHHas (QYHKUUS C HATypaJbHbIM U LEJbIM
nokasaresneM, rpauk CTeneHHOW (YHKIUHM C HaTypaJbHBIM U LIEJbIM IOKa3aTeneM; rpaduk
KOpHS N-0ii CTETIeHU KaK (YHKIUU 0OpaTHOM CTENEHU C HaTypalbHBIM MIOKA3aTENIEM.
OnepupoBaTh MNOHATUSAMH: JIMHEHHas, KBaapaTU4yHas U JApoOHO-TMHEWHas (QYHKUUY;
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPaUKOB.

CB0oOOHO oOmepHpPOBATh MOHSATHSIMH: TIOKa3aTelbHAas M Jorapugmuueckas (yHKIHH, HX
CBOWCTBA U TpaMKH; MCIIOJIB30BaTh UX IPpa)MKH IS pEIICHUS YpaBHEHHIA.

CBoOosHO omnepupoBaTh MOHATUAMU: TPUTOHOMETPUYECKAsh OKPYKHOCTb, OIIpeesieHUe
TPUTOHOMETPHUYECKUX (DYHKIIUN YUCIOBOTO apryMEHTA.

Hcnonb3oBate rpaduku ¢GyHKUMH A8 MCCIEJOBAaHUS IPOLIECCOB M 3aBHCUMOCTEH IpH
pelIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U pealbHOW KU3HH; BhIpakaTh (opMyaaMu
3aBHCUMOCTH MEX/y BETUUYNHAMH.

Crpouth rpaduku KOMIO3MLUHU (QYHKUUH C IOMOIIBIO 3JEMEHTapHOTO HCCIIEAOBAaHUS U
CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA.

CrtpouTth reomeTpudeckre 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KOOPAWHATHOM IIOCKOCTH.
CB000OHO ONIEpUPOBATH MOHATUAMU: TPAGUKH TPUTOHOMETPUIECKUX (PYHKITHIA.

[MpumeHsATh QYHKIMH U1 MOJCTUPOBAHHS U CCIICIOBAHUS PEATBHBIX TPOIIECCOB.

Hagana MmaTeMaTH4eCKOI0 aHAJIHA3A

CBoOOIHO omepupoBaTh MOHATHAMH: apudMeTHdeckass M TI'eOMETpUYecKas Iporpeccus,
0eCcKOHeyHO YOBIBaIOIasi reoMeTpUYecKas MpOrpeccus; JHUHEHHBIH M SKCHOHEHIMAIbHBIN
pocT, hopMysa CIOXKHBIX MPOIIEHTOB; IMETh MPECTABIICHHE O KOHCTAHTE e.

Vcnonb30BaTh NPOrpeccuy Ui PeLIeHUs pealbHbIX 3a7a4 MPUKIAJHOTO XapaKkTepa.

CBoOosHO  omepupoBaTh  MOHATHSAMU:  IOCIENOBATEIbHOCTb,  CHOCOOBI  3a/JaHUs
MOCJIeI0BaTeNbHOCTEH, MOHOTOHHBIE M OrpaHMYEHHbIE I10CJIE€AOBATEILHOCTH; IOHUMATh
OCHOBBI 3apOKJICHHUS MaTEMaTHYECKOr0 aHAJIN3a KaK aHaJIn3a OECKOHEUHO MaJIbIX.

CB0oOOHO omepupoBaTh MOHATHSAMU: HeENpepblBHbIE (YHKIMHU; TOYKHM pas3pbiBa rpadukxa
(GyHKIMU; aCUMIITOTHI rpaduKa GyHKIUH.

CB00OHO OTIepUPOBATH MOHATHEM: (PYHKIIUS, HETIPEPhIBHAS HA OTPE3KE; MPUMEHSITh CBOWCTBA
HETPEPBIBHBIX (DYHKIIHIA JJIs1 peHIeHus 3a/1a4.

CB0060HO OIEepUPOBATH MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOJHbIE (DYHKIINHU, KacaTeIbHast K
rpaduKy QyHKIHH.

BBIUUCIIATE MPOU3BOIHBIE CYMMBI, TIPOU3BENCHHS, YaCTHOTO M KOMITO3UIIMHM JIBYX (DYHKITHIA,
3HATH MPOU3BOIHBIE JTIEMEHTAPHBIX (PYHKITHIA.

Hcnonb30BaTh reOMEeTpUYECKUNA U PU3UUECKUI CMBICI TPOU3BOAHOM [T pellieHHs 3a/1a4.
Hcronp30BaTh MPOU3BOHYIO JIJISl HCCIIEIOBAHUS (PYHKIIMHM HA MOHOTOHHOCTD U DKCTPEMYMBI.
HaxonnThs HanbopIee 1 HAaMMEHbIIIee 3HaYeHUS (PYHKIIHM HENPEPHIBHOW Ha OTpE3Ke.
Hcronp30BaTh MPOU3BOMHYIO JUTSI HAXOXKICHUS HAMITYYIIETO PEIICHUsS B NMPHUKIATHBIX, B TOM
qHCcI€ COLMAIbHO-DKOHOMMYECKHX, 3a7auyax, Ui OINpPENEIEeHUs CKOPOCTU U YCKOPEHHUs
nporiecca, 3alaHHOTO (OPMYIIOi UTH rpaduKoM.
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e (CB0OOOTHO oOmEpHpPOBATh MOHATUSIMHU: TIEPBOOOpa3Hasi, ONMPEACNEHHBIM HHTErpaj; HAXOAWTh
MepBOOOpa3HbIC  3JEMEHTapHbIX (YHKIMA W  BBIYHCIATH HMHTETpal 1Mo  (GopmyJe
Herorona—JleitOnumna.

e HaxoauTth ruomaay miockux GUryp ¥ 00bEMBI TEJl C MOMOIIBIO HHTETpaa.

e llMerh mpencTaBlieHHE O MATEMaTHYECKOM MOJICIMPOBAHUM HA MPHUMEPE COCTABJICHUS
mudepeHInaTbHBIX YPaBHEHUH.

e Pemare NpUKIANHBIC 33/a4d, B TOM YHCJIE COLUATHHO-d)KOHOMHYECKOTO H (PU3UYECKOTO
XapakTepa, CpeICTBAMH MAaTEMAaTHYECKOTO aHAIIH3A.

MHo:xecTBa H JIOTHKA
e (CB00OJHO OMEPUPOBATH MOHITUSIMH: MHOXKECTBO, ONEPALIUU HAJ MHO)KECTBAMHU.
e licnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONHUCaHUsl PEaIbHBIX MPOILIECCOB U
SIBJIGHUH, MU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.
e (CB00OOJHO OnEpUPOBaTh MOHATUSAMU: ONPEICIICHNE, TEOPEMA, YPABHEHUE-CIIEICTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00BbEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABCHCTBA.

Cooepotcanue yuednozo Kypca
Yuciia 1 BbIYUCICHUA

Panmonanbhbple uncia. OOBIKHOBEHHbIE U JIECATHYHBIE JApPOOH, MPOLEHThI, OECKOHEYHBIE
nepuoaudeckue apodu. Ilpumenenue apodel W NPOLEHTOB JUIsl PEIIeHUs MPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpACiIel 3HAHUN U pPealbHON KU3HU.

JleWicTBUTENbHBIE YHWCia. PamuwoHampHBIE W HMppalMOHANBHBIE 4YHcha. Apudmerndeckue
olnepanuuu C JACUCTBUTEIbHBIMU YHUCIaMU. MoOnysb JEHCTBUTENBHOIO 4YHUCJIA M €ro CBOWCTBA.
[TpuGnmxEHHBIC BEIYUCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYUCIICHUH.

Crenens ¢ nenbiM nokasaresneM. bunom Herorona. Mcnonb3oBanue noaxoasueit Gpopmel 3anucu
JEMUCTBUTENBHBIX YHCEN JUIS PELICHUs] TPAaKTUYECKUX 3a]1a4 U IIPEICTaBICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOW CTENEHH U €r0 CBOWMCTBA.

Crenenp ¢ paluMOHAJBHBIM IIOKa3aTeleM M €€ CBOWCTBA; CTENEHb C JEHCTBUTEIIBHBIM
ITOKA3aTeJIEM.

Jlorapudm uncna. CoiictBa jorapudma. JlecaTHuHbIE U HaTypalibHbIE JIOTapU(MBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC H
apKTaHI€HC YMCIOBOIO apryMeHTa.

Hatypanbusle u nensie ynucna. [Ipumenenne npusHakoB aenumoct neisix yncen, HOJ u HOK,
OCTaTKOB IO MOAYJIIO, anropuT™Ma EBKinaa s pemenus 3a4ad B LENbIX Yuciax.

KommnekcHele uncna. Anredpandeckas 1 TpUroHomeTpudeckas (JOpMbl 3alIUCH KOMIUIEKCHOTO
yucia. ApudmMeTrnueckue onepanun ¢ KOMIUIEKCHBIMU yuciamu. M300pakeHre KOMIUIEKCHBIX YHCel
Ha KOOpAuHATHOM miuockocth. Popmyna Myaspa. KopHu N-0i CTENEHM U3 KOMILUIEKCHOIO YHCIIA.
[IpuMeHeHne KOMIUIEKCHBIX YHCeN I pelieHns GU3NIECKUX U TeOMETPHUECKUX 3aj1au.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa u ToXKAECTBEHHbIE MpeoOpa3zoBaHus. Y paBHEHUE, KOPEHb YpaBHeHUsI. PaBHOCHIIbHbBIE
YPaBHEHUs U ypaBHEHUs-cleACcTBUs. HepaBeHCTBO, pellieHuE HEPAaBEHCTBA.

OcHOBHbIE METOJbl PEIICHUS LEIbIX U JAPOOHO-pAllMOHANBHBIX YpPaBHEHUH U HEPaBEHCTB.
MHorousneHsl 0T OJHON NEepeMeHHOW. /leneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
besy. Muorounens! ¢ uenasiMu koddpunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTENIEHU U KOPHH.

UppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/bI PELICHHS UPPAIMOHAIBHBIX YPaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

[IpeoOpa3oBaHue BbIpaXeHH, CoepKalUX Jorapru(msbl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JTIOTapU(MUUECKUX YPaBHEHUH.
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OcHoBHBIE  TpUroHOMeTpuueckue  ¢opmynsl. [IpeoOpazoBaHne  TPUTOHOMETPUYECKHX
BbIpa)KE€HMI. Pelienre TpUuroHoMeTpruueCcKux ypaBHEHUM.

PemeHne cucrem JMHEMHBIX ypaBHEHUMH. Marpuua CHCTEMBl JIMHEHHBIX YpPaBHEHMM.
Omnpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUM CMBICI M CBOMCTBA; BBIYMCIICHHUE €r0 3HAYCHUS,
IIPUMEHEHHUE ONPEIEINUTENS A PEIICHUs CUCTEMBbl JMHEHHBIX ypaBHEHUU. PelieHue mpuKiIagHbIX
3a/1a4 C MOMOILBIO CUCTEMBI JIMHENHBIX ypaBHEHU. MccaenoBanne noCTpOEHHON MOJEIH C IIOMOILBIO
MaTpull ¥ ONPEICIIUTEIICH.

[locTtpoeHne MaTeMaTUYECKUX MOJENEH peaJbHOM CHUTYyallMH C IIOMOIUBIO YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a/ad M 3a7ad U3
pa3nuyHbIX 001acTel HAYKU U peaIbHOM KU3HHU.

DOYyHKUMH U TPaPuKu

@OyHKIMs, crocoOsl 3ananus yHKiuu. Bzanmuo obpatabie GyHkiuu. Kommnosunus GyHKIUN.
I'paduk pynkuuu. dnemeHTapHbie IpeodpazoBanus rpaduKoB QYHKIUH.

OOnacte ompesnereHus W MHOXKeCTBO 3HaueHWH ¢yHkumu. Hymn ¢ynkmun. IIpomexyrku
3HaKomocTossHCTBA. Y&THhie W Heu€TtHble GyHKUuU. llepuoanueckue ¢yaknuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcUMyMbl W MUHUMYMBI (GyHKnud. HawmOonpimiee W HauMeHbIIee
3HaueHUs QYHKIIMH Ha IPOMEXKYTKE.

JluHelHass, KBaJpaTUYHAsS W JPOOHO-THMHCHHAS (PYHKIHH. DJIEMEHTApHOE WCCICAOBAHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKIHS C HATYpaIIbHBIM | IIETBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0if cTeneHH KakK GyHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM MOKa3aTeleM.

[lokazarenpHast W jorapudmuueckas (QyHKIUH, WX CBOHCTBa W Tpaduku. McmompzoBanue
rpadukoB QyHKUIUI U pelIeHUs] ypaBHEHUH.

TpuroHnomerpuyeckass OKpyXHOCTb, ONPEICICHUE TPUTOHOMETPUUECKUX (DYHKIUN YHCIOBOTO
apryMeHTa.

OyHKIMOHANbHBIE 3aBUCUMOCTH B pealbHBIX Ipolieccax W SBICHUSAX. ['pa@uku peaabHBIX
3aBUCUMOCTEH.

Cucrema M COBOKYHNHOCTb YpPaBHEHHUH W HEpaBEHCTB. PaBHOCHUIIBHBIE CHUCTEMBI U CHUCTEMbI-
CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUW C TIOMOIIBIO TPUTOHOMETPUUYECKON
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4eckix HEPaBEHCTB.

OCHOBHBIE METObI PELIEHUS TOKA3aTEIbHBIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHbBIE METO/BI PEIICHHUS CUCTEM U COBOKYIHOCTEH pallOHaJIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMHu.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTUUECKUX 3a]a4 U 3a]1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peasibHOM JKU3HU, HHTEPIIPETALINS [TOJIyU€HHBIX Pe3yIbTaTOB.

I'papux xommosuimu QyHKiuil. ['eomerpuueckue oOpa3bl ypaBHEHHH W HEpaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rpauKH.

I'padmueckue meroabl pelieHHs ypaBHEHMH W HepaBeHCTB. ['paduueckne MeTOIbl pelieHus
3aJ1a4 ¢ mapaMeTpamH.

Ucnons3zoBanne rpadukoB GyHKIHMA AJIS UCCIETOBAHUS MPOIECCOB U 3aBUCUMOCTEHN, KOTOPHIS
BO3HUKAIOT MPH PEIICHUH 33a]a4 U3 APYIUX YUeOHBIX MPEAMETOB U PEATbHON KHU3HH.

Hauajia MaTeMaTH4eCKOro aHAJIN3a

ITocmenoBaTeabHOCTH, CIIOCOOBLI 3amaHWs MOCIedoBaTeabHOCTEH. MeToa MaTeMaTHYECKON
I/IH,Z[yKI_[I/II/I. MOHOTOHHBIG 148 OFpaHI/I‘-IeHHI:Ie IIOCJICA0OBATCIIBHOCTHU. HCTOpI/ISI BO3HUKHOBCHUA
MaTeMaTU4YeCKOro aHaJIN3a KaK aHajnu3a 0€CKOHEYHO MaJjbIX.
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Apudmernueckas U reoMeTpuuecKas mporpeccuu. beckoHeyHo yObIBaromias reoMeTpudeckas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TE€OMETPHUYECKON mporpeccuu. JIMHEWHBIH |
9KCIIOHEHIMANIBHBIA pocT. Yncno e. @opmyna ClI0KHBIX NPOLIEHTOB. Vcnoib30BaHne MPOrpeccuu JUist
pelleHMsl peabHbIX 33aJau IPUKIIAJHOrO XapaKTepa.

HenpepbiBable (QyHKIMM ¥ UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMITOTHI T'padUKOB (HYHKIIHMA.
CpoiicTBa (yHKUMH HENpepbhIBHBIX Ha OTpe3ke. MeTox MHTEpBAIOB sl PEIIEHUs HEPABEHCTB.
[TpumMeHeHHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUH JUIsl pEIICHHS 3a/1a4.

Ilepas u BTOpas mnpousBoiHble (yHKIMH. OnpeneseHue, reoMeTpudeckuii M (u3n4ecKui
CMBICII IPOU3BOTHON. Y paBHEHUE KacaTeIbHOM K rpaduky QyHKIUH.

IIpousBonHble 31eMeHTapHbIX GyHKUMH. [IpousBogHas cymMMBbl, IPOM3BEAEHUS, YAaCTHOIO MU
KOMITO3ULIUH (PYHKITHA.

[IpuMeHeHMe TPOU3BOJHONM K MCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxoxnenne HauOoIbIIIero 1 HaMMEHBIIIEr0 3HAYCHU HEMPEPHIBHON (DYHKITUU Ha OTPE3KeE.

[IpuMeHeHre TPOU3BOIHON JJI HAXOXKACHUS HAWIYYLIero pelieHHs B MPHUKIAJHBIX 3ajayax,
JUISL OTIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS MPOILIecca, 33AaHHOT0 (HOpMYIION MK TPapUKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 31eMEHTapHBIX
¢bynkuuii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

Wuterpan. 'eomerpuueckuil cMmbicin MHTerpaia. BeluucieHue onpenenéHHOro MHTErpana Io
dbopmyiie Hetorona—JleitOHuma.

[IpumeHeHue wWHTerpajsa Uil HaxOXJAEHUS IUlomage Iiockux ¢uryp u  00BbEMOB
re€OMETPUUYECKUX TEIl.

[Ipumepsr pemennit  auddepeHunanbHbIX  ypaBHEHU. MaTtemaTuueckoe MOJSIUpOBaHHe
peabHBIX MPOIECCOB C MOMOIIBIO AU( G epeHIINaTbHBIX YPABHEHUH.

MHoskecTBa M JIOTHMKA

MHoOXecTBO, Olepaluy HaJl MHOXECTBaMM M UX cBoMcTBa. [lmarpammbl Oitnepa—BenHa.
[IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO anmnapaTa Jig ONUMCAaHUS PEAIbHBIX MPOLIECCOB U SBJICHUM,
MIPH PEIICHUH 33724 U3 IPYTUX y4eOHBIX MPEIMETOB.

Ompenenenue, TeopeMa, CBOMCTBO MAaTEMaTHUYECKOrO0 OOBEKTa, CIIEJICTBHE, TOKA3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.
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Temamuueckoe nianupoganue yuedoHo20 Kypca

Ha3Banue pa3nena (Tembl)
(KOJIMY€eCTBO YaCOB)

OcHOBHOe coiep:kaHue pa3jena (TeMbl)

OcHoOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

HatypajbHble U Hesble Yucia
6

HatypaibHbie 1 11ebIe YKcha.

[IpuMeHeHne TPU3HAKOB ACTUMOCTH IEITBIX
gucen, HOJ[ m HOK, ocratkoB o momyito,
anroputMa EBKInIa U1 pelieHust 3a1a4 B LEIbIX
YuCcaax

OnepupoBaTh NOHATHSMM: HATYpaJIbHOE U LIEJI0€ YHUCI0, MHOXKECTBO
HaTypaJIbHBIX U LIEJBIX YHCET.

Hcnonp3oBaTh NPU3HAKHU AETMMOCTH LIEIbIX YUCEIl; OCTATKHU 110
monymo; HOJl m HOK natypansHbIX uncer; anroput™ EBkimnaa mis
peleHus 3aaad.

3anuchIBaTh HATypaJbHBIC YHCTA B Pa3IMYHBIX MO3UIIUOHHBIX CHCTEMaX
CUHCIICHUS

DyHKIUH U TpaduKH.
CrenenHas GyHKIMA C HeJIbIM
NnoKa3zarejemM

(18 9)

OyHkus, criocoObl 3a1anus pyHKIKU. B3aumHo
obparnable Qpynkimu. Komnosunus ¢pynkuuii. ['padux
¢yHKIIH. DJIeMEeHTapHbIe Tpeo0pa3oBaHus rpaduKoB
(GYHKITHIA.

O6nacTe onpeaereHns] © MHOYKECTBO 3HAUCHHH
¢ynkuun. Hymu dpynkunun. [pomexyTku
3HAKOIIOCTOSHCTBA. YETHBIC M HEUETHBIE (PYHKIIHU.
[Mepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (YHKIH. MaKCUMyMBbl 1 MUHHMYMBI
¢ynkuun. Hanbosplee 1 HaMMeHblIee 3HaUYCHUE
(GYHKLIMH Ha IPOMEKYTKE.

Jluneitnasi, KBajipaTHUHAS U JPOOHO-THHEHAS
GbyHKIMH. DJIeMEHTapHOE UCCIIEI0BaHNE U
NOCTpOEHUE rpauKOB STHX QYHKIHH.

CreneHs ¢ 1ebIM MoKa3zaTeneM. buaom
HeroToHA.

CrenenHast QyHKIMS C HATYPalIbHBIM U LIEJIBIM
nokazareneM. E€ cBoiicTBa u rpaduk

OnepupoBath NOHATUAMHU: QYHKIHS, CIOCOOBI 3aaHUs PYHKIHIH;
B3aWMHO OOpaTHbIe ()YHKIWH, KOMITO3UIMS QYHKUUH, Tpaduk QyHKINH,
0o0nacTp omnpeneneHsl © MHOXKECTBO 3HAYCHUN (DYyHKINH, HYIH (DYHKITUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA; JINHEWHAs, KBapaTudHast, 1poOHO-
JTMHEHHAst U CTeNeHHAs! (PYHKIHH.

BbINoJHATE 371eMEHTapHBIC TPeo0pa3oBaHus rpaGuKoB QyHKITUIA.

3HATBh M YMeTh 10Ka3bIBaTh YETHOCTD WM HEYETHOCTH (DyHKIIUH,
NEPUOJUYHOCTh QYHKIIMK, HAXOAUTD ITPOMEKYTKH MOHOTOHHOCTH (DYHKIIWH,
MaKCUMYMbl I MUHUMYMBI (DyHKIIMH, HanOoJIbIllee U HAUMEHbIIIee 3HAUCHUE
(GYHKIIMU HA TPOMEXKYTKE.

®opMyIMPOBaTh U WLIKCTPUPOBATH rpauyecKH CBOICTBa
JTMHEHHOH, KBaIpaTHYHOH, TPOOHO-IMHEWHOW U CTENIEHHON (YHKITHIA.

BoipaxkaTs (popMyaaMu 3aBUCHMOCTH MEX]Y BETHYHHAMU.

3HaTh onpeeseHUe U CBOICTBA CTEIICHHU C LIEJIBIM [IOKA3aTeIeM;
MOXOIAIIY 0 (POpMY 3alUcH AEHCTBUTENBHBIX YHCEN JJIsl PEIICHHSI
MPaKTUYECKUX 3a1a4 U TPEe/ICTaBICHHUS JaHHBIX

Apudmernyeckuii KOpeHb N-0i
crenenu. UppannonaibHbie
YPaBHeHUs!

(8

ApudmeTryeckuil KOpEeHb HATYpaIbHOW CTEIICHH
U €r0 CBOMCTBA.

[IpeoOpa3oBaHMs YHCIOBBIX BEIPAKEHHIH,
COJIeprKaIINX CTETIEHU W KOPHH.

Wppanmonansueie ypaBHeHNsA. OCHOBHBIE
METO/Ib] PELIEHUS UPPALMOHAIBHBIX YPaBHEHUH.
PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUH
MpPpaIOHATBHBIX YPaBHEHHH.

CoiicTBa 1 rpaduK KOpHs N-0l CTENEeHU KaK

DopMyJIHPOBaTh, 3ANUCHIBATH B CHMBOJIHYeCKol dopme u
WCTIOJIb30BaTh CBOMCTBA KOPHS N-0H CTENeH! I MpeoOpa3oBaHus
BBIPAKCHUM.

HaxoauTs pemieHnst NppanroHATbHBIX YPAaBHEHUH C TIOMOIIBIO
PaBHOCHIIBHBIX MTEPEXO/IOB UITH OCYIIECTBIISAS IPOBEPKY KOPHEH.

Crpouthp rpadux QyHKIMH KOPHS N-0i CTeeHN Kak 00paTHOMN s
(YHKIUH CTETIEHU ¢ HATYPAJIbHBIM TI0Ka3aTelieM
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(byHKIIMM 00paTHOW CTENIEHU C HATYPalbHBIM
MOKa3aTeIeM

ITokazaTeabHas (PyHKIMA.
ITokazaTesibHbIE yPABHEHUSA

(84)

CremneHp ¢ paluoHaIbLHBIM MTOKA3aTeNIeM U €€
CBOMCTBA.

[lokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduK.

HWcnonp3oBanue rpaduka GyHKITUN IS pEIIeHUs
YpaBHEHUH.

[TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI
pelIeHus TOKa3aTeIbHBIX YpaBHEHUH

@®opMyaMpPOBATH ONpeieieHue CTEIICHH C PAIlHOHATBFHBIM ITOKA3aTEeIIEeM.

BrImonHATh peoOpa3oBaHus YUCIOBBIX BRIPAKECHUH, COACPIKALITUX
CTEIICHU C PallHOHATBHBIM [TOKA3aTEIEM.

Hcnonbp3oBaTh HH(POBLIE pecypChl s TOCTPOSHHS rpaduka
MOKA3aTeIbHON (DYHKIIMU ¥ N3ydeHUs € CBOMCTB.

HaxoauTh pemieHust
MIOKAa3aTeJIbHbIX YPABHEHUI

Jlorapudpmuyeckas GgyHKIus.
Jlorapudmuyeckue ypaBHeHHs
(16 9)

Jlorapudm uncna. CoiicTBa Jorapudma.
Jecarudnbie 1 HATypalbHBIE JIOTApUPMBEIL.
[IpeobpazoBanue BRIpaKEHHA, COIEPIKAIIIX
norapuMel.

Jlorapudmudeckast GyHKIHsL, €€ CBOWCTBA U
rpaduk. Ucnons3oBanue rpaduka GyHKITUH IS
pelieHus] ypaBHECHU.

Jlorapupmudeckue ypaBHeHUs. OCHOBHBIC
METO/IBI PEIIeHNUS JIOTapU(PMHYECKIX YPaBHEHHH.
PaBHOCUIIBHBIE TIEPEXOIBI B PEILICHUN
JorapupMUIecKuX ypaBHEHUH

JlaBaTh onpenesnenue gorapudpma 4ncia; AeCITAYHOTO U HATYPaIbHOTO
sorapudma.

Hcnonb3oBaTh CBOMCTBA JIOTapU(PMOB I TPe0Opa3OBaHUS
JOrapuQMUIECKUX BbIPAXKEHHH.

Ctpoursb rpadux orapupmMudeckoi PyHKIHH Kak 00paTHOH K
MOKA3aTENbHOMN U UCTIOIH30BATh CBOMCTBA JIOTapU(MUIECKON (PDYHKIIUN IS
peLeHus 3aaad.

HaxoauTsp penieHus TorapupMHUIECKHX YPaBHEHHH C TOMOIIBIO
PaBHOCUJIBHBIX MTEPEXO0/I0B UM OCYIIECTBIIAS MPOBEPKY KOpHEH

CucreMbl palMOHAJIBbHBIX,
HPPALMOHAJIBHBIX
NMOKa3aTeJIbHbIX U
JorapupmMuyecKux ypaBHeHUil

(6 1)

Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHS.
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMHUYECKIX YPaBHEHHH.
[IpMeHeHne ypaBHEHHH, CHCTEM 1 HEPABEHCTB
K PELICHUI0 MaTEMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IMYHBIX 00JIaCTEN HAyKU U pealbHOM KU3HHU,
MHTEPIPETalus NOITYYEHHBIX PEe3yIbTaTOB

OnepupoBaTh MOHATHUAMM: CHCTEMA M COBOKYITHOCTh ypaBHEHUH U
HEPABEHCTB; PEIICHHE CUCTEMBI I COBOKYITHOCTH; PABHOCWIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUS.

HaxoauTs peiieHnst CHCTEM U COBOKYITHOCTEHN LENBIX PAllMOHAJIBHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTApUPMUUECKUX YPaBHEHHN U
HEPABEHCTB.

IIpuMeHsAThL CUCTEMBI YPAaBHEHUH K PELICHUIO TEKCTOBBIX 3aJa4 U3
pa3IMYHBIX 00NacTeil 3HAHUH U peabHON KU3HH;, HHTEPIPETHPOBATH
MOJTy4YEHHBIE PELICHHUS.

Hcnoans3oBaTh HHPPOBBIE pecypchl

HppanuonanbHsle,
noka3sarejbHbIe H
Jorapu¢pMuyecKkue HepaBeHCTBA

(6 1)

OCHOBHBIE METO/IBI PEIIEHHS IOKA3aTEIbHBIX U
sorapu()MUIeCKX HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS] UPPALMOHAIIBHBIX
HEPaBEHCTB.

I'padmaeckre MeToIBI pemIeHIUS
MppaLMOHANIBHBIX, IOKA3aTEIbHBIX H
norapuMHUIECKUX YpaBHEHUI U HEPABEHCTB

IpuMeHATHL CBONCTBA IOKA3aTENFHON | JIOTapu(PMUIecKon (GYHKITUH K
PEIIeHNIO TOKa3aTeNbHBIX U JOTapu(MUIECKHX HEPABEHCTB.

O00CHOBATH PaBHOCHIILHOCTh MIEPEXO/I0B.

Pematnb uppanuoHansHble 1 KOMOMHUPOBAHHBIC HEPABEHCTBA, C
IIOMOILBIO PABHOCUJIBHBIX IIEPEXOJIOB.

Hcnoab3oBaTh rpaduueckie METOABI U CBOMCTBA BXOASALINX B
YpaBHEHHE WM HEPAaBEHCTBO (DYHKIMHU 7Sl pellieHHs 3a1a4H

Tpuronomerpuyeckue

CuHyc, KOCHHYC, TAHT€HC U KOTaHTE€HC

I[aBaTI) onpeaeJaeHusl CMHyCa, KOCHMHYCA, TAHI'CHCA U KOTAaHI'CHCA
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BbIPasKeHHUs, TPaAPUKHU
TPUTOHOMETPUYECKUX (PYHKIMIA.
(18 v)

YHUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U
apKTaHTeHC YUCIIOBOTO apTyMEeHTa.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIpEACICHIE
TPUTOHOMETPUYECCKUX (PYHKIIMHA YHCIOBOTO
apryMeHra.

OCHOBHBIC TPUTOHOMETPUYECKHE (DOPMYIIBI.
[IpeoOpazoBaHue TPUTOHOMETPUICCKUX BBIPAKCHUM.

Tpuronomerpuieckue (HyHKITHH, UX CBOICTBA U
rpaduKH.

YHCIIOBOTO apTyMEHTa; a TAK)KE apKCUHYCA, apKKOCHHYCa M apKTaHTeHCa
qHcoa.

I[IpuMeHATH OCHOBHBIC TPUTOHOMETPUYECKUE (POPMYJIBI JJIS
peoOpa3oBaHUs TPUTOHOMETPUYECCKIX BBIPAKCHUH.

Hcnoab3oBaTh mH(poBbIe pecypebl Ui TOCTPOCHHS TPadUKOB
TPUTOHOMETPUYCCKUX (DYHKIIMH U U3yUSHUS UX CBOWCTB.

Hcnonn3oBaTh HH(POBLIE PECYPCHI JIIS OCTPOCHUS U UCCIIECAOBAHUS
rpadukoB (yHKIIHHA

Tpuronomerpunueckue
YPABHEHUS M HEPABEHCTBA.
(10 9)

OT60p KOpHEW TPUTOHOMETPUUECKUX YPaBHEHUH
C IIOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.

PewieHre TpUroHOMETPUYECKUX YPABHEHUH.

Pemenue TpuroHoMeTpu4eCKUX HEPaBEHCTB

IpumeHaTH GOPMYITBI TPUTOHOMETPHH AJISl PEILICHHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH.

Pematb Tpuronomerpudeckrue ypaBHEHHs U OCYIIECTBIISATH OTOOP
KOpHEH C [IOMOIIBI0 TPUTOHOMETPUYECKON OKPYKHOCTH.

IpumeHaTL GOPMYITBI TPUTOHOMETPHH AJISI PEILICHHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

ITocnenoBaTe JbHOCTH H
nporpeccuu

(6 )

[locnenoBaTensHOCTH, CIIOCOOBI 3a1aHUS
nocJieloBaTeNbHOCTEN. MeTo MaTeMaTHYECKOU
WHAYKUMH. MOHOTOHHBIE U OTPaHUYECHHBIE
1ociIea0BaTeNbHOCTH. MecTopus ananu3a 6eCKOHEUHO
MaJbIX.

ApudmeTnyeckas ¥ reoMeTpaUIecKast
MPOTPECCHH.

BeckoneuHo yObIBaromasi reoMmeTpryecKast
nporpeccusi. Cymma 6ecKoHeqHO yObIBaroen
reoMeTpUUYECKO porpeccuu. JINHEWHbIN U
AKCIIOHEHUHUATIBHBINA pocT. Yuco e.

dopmyra cIoXKHBIX MpolieHToB. Mcnonp3oBanne
TIPOTPECCHUH TSI pEIIEHUs pealbHbIX 3aj1a4
NPUKJIAIHOTO Xapakrepa

OnepupoBaTh NOHATUAMU: TIOCJIEAOBATEIBHOCTD, CIOCOOBI 3a0aHUS
MoCIIeA0BaTEIbHOCTEN; MOHOTOHHBIE M OTpaHMYEHHbBIE TI0CIeI0BaTEIbHOCTH;
HCCJIEA0BATH I10CJIEeI0BAaTEIbHOCTH HA MOHOTOHHOCTD U OTPaHU4YE€HHOCTb.

[Tony4ats npencTaBaeHre 00 OCHOBHBIX HIESAX aHAIN3a OECKOHEYHO
MaJbIX.

JlaBaTh onpenesienne apupMeTHUIECKON U TEOMETPUIECKOH IPOTrPECCHH.

Joka3pIBaTh CBOWCTBA apu(h)METHIECKON 1 TEOMETPUIECKON
MIPOrPECCUH, HAXOAUTh CYMMY WIEHOB IPOTPECCHH, A TAKXKE CYMMY YJIEHOB
0eCKOHEYHO YOBIBAIOIIEH TeOMETPHUYECCKOM MPOTPECCHH.

Hcnoabs3oBaTh Nporpeccuu A pelieHns 3aJa4 MPUKIAIHOIO XapaKkTep.

IpuMeHATH GOPMYITY CIOKHBIX IIPOLICHTOB AJISl PEIICHUS 3a1a4 U3
peanbHOU PaKTUKH

HenpepbiBHbIe QyHKIMH.
IIpousBoanas
(20 9)

HenpepeoiBable hyakunn u ux cBoictsa. Touka
paspbiBa. AcuMnToThI rpadukos Gynkmnuii. CBocTBa
(GyHKLMI HenpepbIBHBIX HAa OTpe3ke. MeTon
MHTEPBAJIOB Ul pelieHs HepaBeHCTB. [IpuMenenue
CBOWCTB HENPEPBIBHBIX (DYHKITUH JIsl pelIeHUs 3a/a4.

IlepBas u BTOpast Npon3BOAHBIE QYHKITHH.
Omnpenesnenue, reOMETPUIECKUN U (PU3NIECKUN CMBICT
NPOM3BOAHON. YpaBHEHHE KacaTelbHON K rpaduKy
GbYyHKIIUH.

OnepupoBath NOHATUAMU: QYHKIUS HETIPEPHIBHAS HA OTPE3KE, TOUKA
paspbiBa QYHKIIMH, ACHMIITOTA rpaduka GpyHKIHH.

IIpuMeHATH CBOHCTBA HETIPEPBIBHBIX (DYHKUMH JUISL pELICHUS 3a/1a4.

OnepupoBaTs NOHATUAMU: TIEPBasi K BTOpasi IPOU3BOAHbIE (DYHKIINH,
MOHUMATh (PUIUUECKUI U TEOMETPUUECKUI CMBICI TIPOU3BO/IHOM; 3aITUCHIBAT
YpaBHEHHUE KacaTeJbHOM.

BbruncasaTh Npou3BOIHBIE CYMMBI, TPOU3BEAEHMS, YACTHOTO U CI0XKHOMN
GbyHKLIUH.

M3yuaTh npon3BOJIHBIE 2JIEMEHTAPHBIX (QYHKITHH.
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IIpon3BogHBIC PIIEMEHTAPHBIX (DYHKITHIA.
IIponsBogHast CyMMBI, MPOU3BENEHUS, YACTHOTO U
KOMTIO3UIMY (DyHKITHIHA

Hcnonb3oBaTh reOMETPUUCSCKHN U PU3NUIESCKHIA CMBICI IPOU3BOIHON
JUTSL pelIeHus 3a1a4

Hccnenopanne pyHknmii ¢
MOMOIIbI0 POU3BOTHOM
(10 9)

IIpuMeHeHue TpOU3BOIHOM K UCCIIEIOBAHUIO
(G yHKII Ha MOHOTOHHOCTB B SKCTPEMYMBI.
HaxoxneHre HanOOMbIIeT0 1 HAMMEHBIIETO 3HAYEeHUS
HETPEePHIBHOM (DYHKLUH HA OTpPE3KeE.

IIpumeHeHre Nponu3BOAHON JIJIsi HAXO0XKACHUS
HaWIy4lIero peleHus B MPUKIaAHbIX 3a4a4ax, s
onpezeNeHNs] CKOPOCTH M YCKOPEHHUSI Ipoliecca,
3aJJaHHOTO (hOPMYJION WITH TPadUKOM.

Komnoszumms dynakmuii. ['eomerprudeckue
00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPAMHATHOM
TUIOCKOCTH

Ctpouts rpadvk KOMIO3UIHA (QYHKITHIA C TTOMOIIBIO AJIEMEHTaPHOTO
WICCIIETOBAHUS ¥ CBOWCTB KOMITO3HIINH.

CTpouts reoMeTprudeckie 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha
KOOPAWHATHOU TNTIOCKOCTH.

Hcnonp3oBaTh IPOU3BOIHYIO ISl HCCIIEIOBAHUS (DYHKITUN Ha
MOHOTOHHOCTP U IKCTPEMYMBI; HAXOAUTh HanOOJIbIIIee M HANMEHbBIIIEe
3HauYeHUs (PYHKIIMU HETIPEPHIBHON Ha OTPE3KE; CTPOUTH rpaduKu PYHKIUN
Ha OCHOBaHHU MPOBEJEHHOTO UCCIICIOBAHUSL.

Hcnonb30BaTh IPOU3BOIHYIO ISl HAXOXKACHHS HAWTYUIIIETO PEIICHUS B
MPUKIIAIHBIX, B TOM YHCJIE COMUATBHO-9KOHOMHUECKHX, 3aJa9aX, JUIs
oTpeJieNIeHHsI CKOPOCTH U YCKOPEHHS IIpoliecca, 3aAaHHOro GOpMyIon iu
rpadukom.

IosyuyaTh mpeacTaBJjieHne O IPUMEHEHUH ITPOU3BOAHON B PA3TMUHBIX
OTpacisix 3HaHUI

IlepBooOpa3nasi u HHTErpaa
(20 9)

[lepBooOpa3Hasi, 0CHOBHOE CBOHCTBO
nepBooOpa3Hbix. [lepBooOpa3HbIe ATEeMEHTaAPHBIX
¢yukuuii. [IpaBuna HaxoXIeHUS IEPBOOOPA3HBIX.

WHterpain. I'eomeTpruecKnid CMBICI HHTErpaja.
Brruuncnienue onpenenéHHoOro nHTErpana no Gopmyie
Hrerorona—JIeitOHua.

[Ipumenenune uHTErpaia 1 HaX0XKIEHUS
TUTOMIAJIEH TIOCKUX (GUTYP U 00BEMOB
TeOMETPHUYECKHX TelL.

[Tpumepst peniennit TudpepeHnaTbHBIX
ypaBHEeHUI. MaTeMaTuiecKkoe MOAECIIMPOBAHUE
peabHBIX IPOLIECCOB C MOMOIIBI0
b depeHINaNTbHBIX YPaBHEHHIA

OnepupoBaTh NOHATUAMHU: TIEPBOOOPa3Hasi M OMPEICICHHBIN HHTETPal.
Haxoauth nepBooOpa3HbIe dIeMEHTAPHBIX (DYHKIMI U BBIYUCISTH HHTETPAT
no ¢opmyne Horotona — JleiiOuuma.

HaxoauTsp miomnaau miockux Guryp u 00bEMbI T€JI ¢ TOMOIIIBIO
OIpeAeIEHHOTO UHTETpaa.

3HAKOMHUTBHCS C MATEMaTHYECKUM MOJICTTHPOBAHUEM Ha TIPUMEpe
T PepeHInATBEHBIX YPaBHEHUH.

[Tomyyats npeacTaBieHHEe O 3HAYEHUU BBEJCHUS MOHATHS HHTErpaja B
Pa3BUTHH MaTEeMaTHKU

KoMmiekcHbIe Yncia
(6 1)

Kommnekchele uncna. Anredpandeckas u
TPUTOHOMETpHUUECcKasi POPMBI 3aIIICH KOMILIEKCHOTO
yHcoa.

ApudmeTryeckue orepaniy ¢ KOMIUIEKCHBIMH
YHCIIAMH.

N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOHN TJIOCKOCTH.

®opmyna Myaspa. KopHu N-oii cteneHu u3

OnepupoBaTh MOHATHAMM: KOMITIEKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHBIX YHCET.

IIpeacraBiasaTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoi u
TPUTrOHOMETpUYEeCKOU opme. BBIMOIHATH apupMeTHIECKHE ONIEPALIH C
HUMH.

MN300pamxkaTh KOMIUIEKCHBIE YUCIIa HA KOOPAUHATHOM MIOCKOCTH.

IpumensaTs Gopmyny MyaBpa 1 mony4ars NpeACTaBICHUE O KOPHSIX N-
0 CTeNeHN U3 KOMIUIEKCHOTO YHCIIa. SHAKOMHUTBCH C IPIMepaMu
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KOMIUICKCHOT'O YHMCJIa.
HpI/IMeHCHI/IC KOMIUIEKCHBIX YUCEIT IJId PEIICHUA
(bI/I3I/I‘lCCKI/IX 1 reOMCTPUUYCCKUX 3a1a4

MPUMEHEHHUS] KOMIUIEKCHBIX YHCEI JIJISl PEIICHHS] TEOMETPUIECKUX U
(dbu3udecKux 3amad

3agaum ¢ napameTpamMu
(4 9)

PanmonaneHble, UppalOHAIbHBIE,
[IOKa3aTeNbHbIE, JOrapUPMUIECKUE U
TPUTOHOMETPUUECKUE YPAaBHEHUS, HEPABEHCTBA
CUCTEMBEI C MTapaMeTpaMH.

ITocTpoenue u nccnenoBanne MaTeMaTHUECKUX
MOJEJIEH PeaIbHBIX CUTYALUi C TOMOILBIO YPaBHEHUH,
CUCTEM ypaBHEHUI U HEPABEHCTB C MapaMeTpamu

Bui0upaTh crioco0 perieHus pallnoOHANbHBIX, HPPAlMOHANBHBIX,
MOKA3aTENbHBIX, TOTapH(PMAYECKUX U TPUTOHOMETPHUYECKUX YPaBHEHUI U
HEPaBEHCTB, COAEPKAIINX MOIYIIN U MTapaMeTpPHL.

IpumenaTs rpaduyeckre 1 aHATUTUIESCKUE METOBI IS PELICHUS
YpaBHEHUWH W HEPABEHCTB C MTapaMeTpaMH, a TaK)Ke UCCIIeZIoBaHNe (PYHKIIHN
METOJIJaMU MaTEeMaTHIECKOTO aHAIH3a.

CTpouTs M HCCJIeI0BATH MATEMATUYECKHE MOJIEIH PEATIBHBIX CUTYalui
C TIOMOIIIBIO YpaBHEHU, HEPABEHCTB M CUCTEM C MapaMeTpaMu
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Pabouan npozpamma yuebnozo Kypca «I eomempusy
Henu uzyuenus yueonozo Kypca

I'eomerpust siBisieTCsl OJHUM M3 0a30BBIX KypCOB Ha YpOBHE cpeaHero olmiero oopa3oBaHus,
TaK Kak o0ecrneyrBaeT BO3MOXKHOCTh U3y4eHHsI JUCLUIUIMH €CTECTBEHHOHAyYHOU HalpaBIEHHOCTH U
MPEIMETOB TYMaHUTAPHOTO NUKJIA. [TOCKOIBKY JTOTHYECKOE MBIIUIEHUE, (OpMUPYEMOe MTPHU U3YIEHUHU
00yYaroIMUMUCs MOHATUHHBIX OCHOB F€OMETPUH, IIPU 10KA3aTEIbCTBE TEOPEM U OCTPOCHUU LETOYKH
JIOTHYECKUX YTBEPKACHUN MPH PEIICHUH T€OMETPUUECKUX 3a/a4, YMEHUE BBIIBUTaTh U OMPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIHOJb3YIOTCS MPH PEIIeHUH 3a/lad eCTECTBEHHOHAY4YHOIO IMKJIA, B
YaCTHOCTH (PM3UUECKUX 3ajad.

Ilenp ocBoeHust mporpaMmsbl yueOHOro kypca «l'eomerpusi» Ha YriyOlIEHHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CIOCOOHOCTEH OOydYaromMXCsi MPH M3YYEHUH TEOMETPUH, Kak
cocTaBiisitOLIed mpeaMeTHoW obOsmactu «MaremaTuka W HMH(pOpMAaTHKa» depe3 obOecrneueHue
BO3MOYKHOCTH TpPHOOpPETEHUs] M MCIOJIb30BaHHUs 0Oosee TIIyOOKHX T€OMETPHYECKUX 3HAaHUH U
NEeUCTBUHM, CHEHU(PHUUHBIX TE€OMETPUH, U HEOOXOAMMBIX JJsi YCHELIHOro Hpo¢ecCHOHAIBHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIB30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHBIMM 3aJjauaMy Kypca F€OMETpUU Ha YIIIyOJEHHOM YPOBHE, PacIIUPSIOLIUMH U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

® pacIIMpeHHUe MPEICTABICHHUSI O F€OMETPUM KaK 4aCTH MUPOBOM KyJIbTYpbl M (hOpMUpPOBaHUE
OCO3HAHMS B3aUMOCBSI3M T€OMETPHH C OKPYKAIOIIUM MHPOM;

e hopMUpOBaHHE TMPEICTABICHUSI O MPOCTPAHCTBEHHBIX (HUrypax KaKk O BaXHEHUIIHX
MaTeMaTHYECKUX MOJIENIAX, MO3BOJSAIOIIMX ONUCBHIBATh U M3y4yaThb pPa3Hble SBJICHUS OKPYXKAIOIIEro
MUpa; 3HaHKE OHATUIHOTO ammapara 1o paszaeny «CrepeoMeTpus» MIKOJIBHOTO Kypca TeOMETPHH;

¢ (hopMuUpOBaHHE YMEHHMS BJIaJIeTh OCHOBHBIMM MOHATHAMM O NMPOCTPAHCTBEHHBIX (PUIypax U UX
OCHOBHBIMM CBOMCTBAaMH; 3HaHUE TeopeM, (popMyl M yMEHHE MX IPUMEHSTh; YMEHHUsS JOKa3blBaTh
TEOpPEMBI M HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

e (opMHpOBaHME YMEHHMsS pacloO3HaBaTh Ha YepTeXax, MOJENAX M B pPEaTbHOM MHpe
MHOTOI'PaHHUKH U TeJla BpaIlleHUs; KOHCTPYHPOBATh T€OMETPUUECKHE MOJIEIH;

¢ hopMUpOBaHHE MOHUMAHHS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MaTEeMaTHYECKHX
Teopuii; popMrupoBaHNE MOHUMAHUS POJIM aKCHOMATUKH TIPU TIPOBENICHUH PACCYKICHUH;

¢ hopMUpOBaHHE YMEHMs BIIAJETh METOJAMH JI0KA3aTEIbCTB U aIrOPUTMOB PEIICHUs; YMEHUS
UX MPUMEHATh, IPOBOJIUTH J0KA3aTEeIIbHBIE PACCY)KJCHHUS B XO/I€ PEIIEHUs] CTEPEOMETPUYECKHX 3a]1au
M 3a7ad C TPAKTHYECKUM COAEp)KaHHuEM; (OPMHPOBAHUE TIPEICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTelnbCcTB MpU OOOCHOBAaHMM MAaTEMaTHUECKUX YTBEP)KJIEHHMM M pOJIM aKCUOMAaTHUKU B
MIPOBE/ICHUH IEAYKTUBHBIX PaCCYKICHHA;

®pa3BUTHE U COBEPILIEHCTBOBAHME MWHTEIUIEKTYaJlbHBIX M  TBOPUYECKUX CIOCOOHOCTEH
o0yyJaroImuxcs, HO3HaBaTEIbHOM aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTUIHOCTH MBILIUIEHUS,
WHTEpeca K U3Y4EeHHIO T€OMETPHUH;

e hopmMupoBaHre (QYHKIMOHAIBHOM TPAMOTHOCTHM, pEJIEBAaHTHOH TE€OMETpPUM:  YMEHHS
pacro3HaBaTh TPOSIBICHUS T€OMETPHUECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CUTYallUsX U MPU U3YUYEHUH JIPYTUX YUYEOHBIX MPEIMETOB, NMPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJETHPOBAHUS PEATbHBIX CHTYallld, HMCCIEJOBAHUS TIOCTPOCHHBIX MOJIEICH,
MHTEPHpPETalUU OTYYEHHBIX PE3yIbTaTOB.

OcHOBHBIE conepkaTenbHble JHHHHA Kypca «[‘eomerpum»: «[IpsiMble W TIJIOCKOCTH B
npocTpaHcTBey», «MHororpaHHUKNY, «Tena BpameHus», «BeKTopsl 1 KOOPAMHATHI B IIPOCTPAHCTBEY,
«/IBM>KEHUS B IPOCTPAHCTBEM.

CdhopmynmupoBannoe B DenepallbHOM ToCyIapCTBEHHOM —00pa30BaTebHOM —CTaHIAPTE
cpeaHero ooOmiero oOpa3oBaHHs TpeOOBaHUWE «YMETh ONEPHPOBATH IOHATUSIMHU», PEIEBAHTHBIX
TeOMETPUH Ha YIIyOJIEHHOM YpOBHE OOYYEHHsS, OTHOCHTCS KO BCEM COJICPKATEIFHBIM JIMHUSIM
y4eOHOro Kypca, a popMHupoBaHUEe JOTHUECKUX YMEHUI OCYIIECTBISAETCS Ha MPOTSHKEHUH BCETo Kypca
ob0yuyenus. CopepkaHue 00pa30BaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM PpEe3yJIbTaTaM OCBOEHUS
paboueil mporpaMMmsl, pacnpeenéHHBIM 1O TrofaM OOyueHHs, CTPYKTYpHPOBAHO TaKHUM 00pa3oM,
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9TOOBI KO BCEM OCHOBHBIM, IPUHIIAIIAATHHBIM BOIPOCAM O0yYarolIuecs: 0OpaIiaauch HEOAHOKPATHO.
DTO TO3BOJSIET OPraHW30BaTh  OBJIAJICHHE TI'ECOMETPUYCCKHMMU TOHSATHSIMH ¥  HaBBIKAMHU
MOCIIEIOBATEIHHO U MOCTYMATEIbHO, C COOMIOACHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYATh B OOIIYIO CHCTEMY I'€OMETPUYCCKUX TPEACTABICHUI 00yJarOIIUXCs, PACIIUPSS U yrITyOJsis
e€, 00pa3yst MPOYHBIE MHOKECTBCHHBIE CBSI3U.

[Tepexoxa kK U3y4EHUIO TE€OMETPUH Ha YIIIyOJIEHHOM YPOBHE MTO3BOJISIET:

—co3nath ycnoBuws ans  AuddepeHnuanuu  o0ydeHUs, TOCTPOSHUS WHIAMBHIYATbHBIX
00pa3oBaTEeNbHBIX MPOTpaMM; OOECIEYHTh YIIyOIEHHOE M3yYCHHE T€OMETPUU KaK COCTaBIISFOIICH
yueOHoro npeamera «MaTeMaTHKay,

— MOATOTOBUTH OOYYAIOMIMXCS K TPOJOJDKCHUIO HW3YYEHHs] MaTeMaTUKH € Y4ETOM BBIOOpA
Oynymiet mpodeccun, obecreyrBas TPEEMCTBEHHOCTh MEXAY OOMMM © MPOQecCHOHATBHBIM
o0pazoBaHHEM.

Mecmo yuebnozo Kypca 6 yuedHom niaue
B YuebHOM mane Ha u3y4eHue yriry0iaEHHOTO Kypca TeOMETPHH OTBOAUTCS /8 y4eOHBIX YacoB.

Ilhanupyemoie npedmemmusie pe3yibmamvl 0C60EHUA PADOUEll RPOPAMMbL
OcBoenune yueOHOTO Kypca «I'eomeTpus» Ha ypOBHE CpeaHEro oO1iero oopa3oBaHus JOIKHO
o0ecreunBaTh JOCTIKEHHE CIEAYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

e (CB0o0OAHO oOmMEepUpPOBATh OCHOBHBIMU TMOHATHSIMH CTEPEOMETPHUH TNpU pPEIICHUU 3anad |
MIPOBEACHUN MAaTEMAaTUUECKUX PACCYKACHUI.

e [IpuMeHSATh aKCMOMBI CTEPEOMETPHUH U CIE/ICTBUS U3 HUX MPU PELICHUH FEOMETPUUECKUX 3aay.

e KiaccudunupoBarb B3aUMHOE pAaCIOJIOKEHHUE TMPSMBIX B TMPOCTPAHCTBE; IJIOCKOCTEH B
MIPOCTPAHCTBE; MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

e (CB00OOIHO ONIEPUPOBATH MOHSATUSIMH, CBSI3AHHBIMU C YTJIaMH B MPOCTPAHCTBE: MEXKY IPSIMBIMU B
MIPOCTPAHCTBE; MEXKAY MPSIMOM U MIIOCKOCTHIO.

e  (CB00OOAHO OMEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C MHOTOTpaHHUKAMHU.

e (CBoOomHO pacmo3HaBaTh OCHOBHBIE  BHUIBl ~ MHOTOTPAaHHMKOB  (Ipu3Ma, MHpaMHJA,
MIPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

e KiaccuduiupoBarh MHOTOTpaHHUKH, BBIOUpasi OCHOBAHMS JIJIs KJIacCU(PDUKAIIUHN.

e (CB00OAHO ONEpPUPOBATH MOHATUSAMH, CBI3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB TIOCKOCTHIO.

e BrimonHATH mNapayieNbHOE, LEHTPATbHOE U OPTOTOHANBLHOE MPOCKTHpOBaHHE QUIYp Ha
MJIOCKOCTh; BBITIOJHITH U300paXkeHus! GUTYp Ha TUIOCKOCTH.

e CrpouTh CEUYCHHS MHOTOTPAHHHKOB Pa3IUYHBIMU METOJAMH, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD: BUJ CBEPXY, COOKY, CHU3Y.

¢ Briuncnare mioHIaAd MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma, MUPAMHJIA), TEOMETPHUECKUX
TeJ ¢ IPUMEHEHHEM (HOPMYIL.

e (CBo0OAHO omepupoBaTh MOHATHUAMU: CHMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U MIIOCKOCTh CAMMETPHUH (UTYPHI.

e (CB0OOAHO oOmMepUpPOBATh TOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAWHATaM B
IIPOCTPAHCTBE.

e  BrINosHATH 1EHCTBUSA HAJl BEKTOPAMHU.

e Pemarp 3agaud Ha J0Ka3aTeIbCTBO MATEMATHUYECKMX OTHOUIEHMH W HAXO0XJICHHE
F€OMETPUUYECKUX BEJIMYUH, IPUMEHSS U3BECTHBIE METOJIbI MPHU PEIICHUN MAaTEMaTUYECKHX 3a/]a4
MOBBILIEHHOTO U BHICOKOT'O YPOBHSI CJIOKHOCTH.

e [IpumeHsaTh mpocTeliue NporpaMMHbBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI
IIPY PELIEHUN CTEPEOMETPUYECKUX 3a1a4.

e lI3BiekaTh, mpeoOpa3oBBIBATb M HHTEPHPETUPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYecKuX GUrypax, npeAcTaBIeHHYIO Ha YepTekKaxX U pPUCYHKaX.

e [IpumeHsATH MONY4YEHHBIE 3HAHUS HA MPAKTUKE: CpPaBHUBATh M aHAIM3UPOBATH peEalbHBIC
CUTYyalluM, TMPUMEHATh H3YYEHHBIEC MOHATHUS B IMPOIECCE IOMCKA PEUICHUS MaTeMaTUYECKU
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c(OpMyYIHPOBaHHOW TMPOOJIEMBI, MOJEIMPOBATH pEalbHBIE CUTYallUd Ha SI3BIKE TCOMETPHH,
UCCIIEIOBATh MOCTPOEHHBIE MOJIEIH C HCIIOJIb30BAHMEM TI'€OMETPHUUECKUX MOHATUH U TEeopem,
ammapara anreOpbl; pemaTb MPaKTUYECKHe 3a7aui, CBA3aHHBIE C HAXO0XKJICHHEM I'eOMETPUYECKIX
BEJIMYHUH.

Nmetp npencrtaBieHuss 00 OCHOBHBIX 3Tamax pa3BUTUS T'€OMETPUM KaK COCTAaBHOM YacTH
(dbyHI1aMeHTa pa3BUTHSI TEXHOJIOTHH.

CB0OOHO oOmepHpOBaTh TMOHATHAMHU, CBA3AHHBIMA C IWJIMHAPHUYECKOW, KOHHYECKOH U
chepruecKoil MOBEPXHOCTIIMH; OOBSICHITH CITIOCOOBI TIOTyUEHUSI.

OnepupoBarh MOHITUSIMH, CBS3aHHBIMH C TeJlaMU BpALICHHS: LUIMHAPOM, KOHYCOM, chepoil u
IapOM.

Pacnio3naBath Tena BparieHus (WHIMHAP, KOHYC, cepa u map) u 00BbsACHATH CIOCOOBI MOTyYSHHS
TEJ BpAIlEHHUS.

Krnaccudunuposars B3auMHOE pacnofioskeHue cepbl U MIOCKOCTH.

BbruncnsaTe BENIUYMHBI 3JIEMEHTOB MHOTOTPDAHHUKOB M T€J BpalleHUs; OOBEMBI W TLIOIIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUECKUX TEJ C IPUMEHEHUEM (hOPMYIL.
CB0oOOIHO omepupoBaTh MOHATUSAMH, CBS3aHHBIMA C KOMOHWHAIMSIMH T BpalleHHs U
MHOTOTPaHHUKOB: MHOTOTPAaHHMK, BIHCAHHBIA B cdepy U ONHMCaHHBIM OKoJo cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIU TEJIO BPaAICHMUSL.

BbruncnsTe COOTHOLICHHS] MEXKAY TUIOMIAIIMU MTOBEPXHOCTEH U 00bEMaMU MOT0OHBIX TE.
N3o06paxaTts u3yyaembie (UTYpHI; BBIIOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKU U3 PUCYHKOB
MIPOCTHIX 00BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEIl BpalllCHUSI.
W3BnekaTh, WHTEPHPETHPOBATH W TNPEOOPa3OBBIBATH HH(POPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

CB00OIHO ONIEpPUPOBATH MMOHATHEM BEKTOP B IMPOCTPAHCTBE.

BrInonHsATh onepaiuy HaJl BEKTOPaMHU.

3aznaBath IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

Pemarp reomerpuueckue 3agaud Ha BBIYMCIEHHE YIJIOB MEXIY MPSAMBIMU U IUIOCKOCTSIMH;
BBIUMCJICHHE pPAcCTOSHUM OT TOYKM A0 IUIOCKOCTH; B I€JIOM, HAa MNPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOT'O METOJA MPU PELLEHUHU.

CB00OHO OnEepUpOBaTh MOHATUSIMU, CBSI3aHHBIMU C JBUKEHUEM B IIPOCTPAHCTBE; 3HATh CBOWCTBA
JIBYKCHUH.

BBINOJIHATh W300pak€HUs] MHOTOIPAaHHMKOM W TeJl BpAIlleHUs NpU MapajuieIbHOM IepeHoce,
LEHTPAJIBHOM CHMMETPUH, 3€pPKaJIbHOM CHUMMETPHUH, IIpM IIOBOPOTE BOKpPYr IPSIMO;
npeoOpazoBaHus O100US.

CrtpouTh cedyeHus MHOTOTPAaHHHMKOB M TeJ BpallleHUs: CEYeHHs LWIMHApa (MapaiielbHO U
NEPIEHAUKYIIIPHO OCH), CEYeHMsI KOHyca (IapajyieIbHOe OCHOBAHMIO U TPOXOJIee yepes
BEpILNHY), CEYCHHUS 1Iapa.

Hcnonp30BaTh  METOABI IOCTPOEHUS CEUYEHMM: METOJ  CJIEN0B, METOA BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH MITOCKOCTH.

Jloka3pIBaTh reOMETPUUECKHUE YTBEPHKACHHUS.

[TpumensTh reomeTpuyeckue (HaxkThl IS pelIeHUs] CTEPEOMETPUUYECKUX 3a1ad, MPeAoaralonmx
HECKOJIbKO II1aroB PEIeHHs, €CIIM YCJIOBUS IPUMEHEHUS 3a/1aHbl B SIBHOW M HEABHOM (opme.
Pemarp 3agaum  Ha  J0Ka3aTeNbCTBO  MaTeMaTHYECKHMX  OTHOLIEHUM M HAaXOXIEHHE
Tre€OMETPUYECKUX BEJINYMH.

[IpuMeHsTh TPOrpaMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUN
CTEpPEOMETPUYECKUX 3a]1a4.

[IpyuMeHsTh MONy4YEeHHblE 3HAHWS Ha NPAKTHKE: CPaBHMBAaTh, aHAIM3UPOBAaTh M OLEHUBAThH
peasibHble CUTYalluu; MPUMEHATh M3y4eHHbIE MOHATHUS, TEOPEMBI, CBOMCTBAa B MpoIlecce MOoucKa
peleHust MaTeMaTH4eCKu C(OPMYITMPOBAHHON POOIEMBI, MOJIETMPOBAThH PEAIbHBIE CUTYAIlMH Ha
S3bIKE TEOMETPHUH, MCCIEA0BAaTh IMOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX
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NOHATUH M TeopeM, ammapara aireOppl; pemiarb NpPaKTUYECKHe 3aJa4yH, CBS3aHHBIE C
HaXO0XKJICHUEM I'€OMETPUYECKUX BEJIMYHH.

e lUwmerp mpencraBneHus 00 OCHOBHBIX JTalax pa3BUTHUS T€OMETPHHM KaK COCTAaBHOW YacTH
(byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

Cooepircanue yueonozo Kypca

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUSL cTepeoMeTpun. Touka, mpsimasi, IIOCKOCTh, MpocTpancTBo. [lonsTue 00
AKCMOMAaTHUYECKOM ITOCTPOCHUU CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPHUU U CIIEACTBUS U3 HUX.

B3auMHOe pacnosiokeHue MNpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, NapajlIeibHbIE M
CKpelmBarommecs npsmeie. [Ipu3Haku ckpenmBarOmuxcs OpsAMbIX. llapamienbHOCTh NpPSIMBIX U
IJIOCKOCTEMN B IPOCTPAHCTBE: MapajlIeIbHbIE NPSIMbIE B IPOCTPAHCTBE; NAPAIIEIBbHOCTD TPEX MPAMBIX;
[ApaJUICIbHOCT IPSIMOM M IUIOCKOCTH. IlapamnenbHoe M LIEHTpalbHOE INPOEKTUPOBAHUE,
nzobpaxenue Guryp. OCHOBHBIE CBOMCTBA MapasuieIbHOro MpoekTupoBaHus. M3o0paxkenue Guryp B
MapajuyIeIbHOM NPOCKUMH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; YroJd MEXAY HpPsSMBIMU B
npoctpanctBe. [lapamienbHOCTh IUIOCKOCTEN: NMapajlieibHbIE IMJIOCKOCTH; CBOMCTBA NapayljieibHBIX
wiockocteil. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYpPHI HAa IJIOCKOCTH: TETPadJp, MapaliesIeIuIe;
MIOCTPOECHUE CEYEHUH.

[leprieHAMKYASIPHOCTD MPSIMOM M TJIOCKOCTH: NEPHEHIUKYJIAPHBIE MPSMbIE B MPOCTPAHCTBE,
MpSAMBIE MAPAIIETbHBIC U MEPIIEHAUKYIISPHBIE K TUIOCKOCTH, MIPU3HAK NEPIEHAUKYISIPHOCTH MPSIMON U
IJIOCKOCTH, TEOpEMa O IPSMOM MEePHNEHIUKYISIPHONW IUIOCKOCTU. OpTOroHaJbHOE MPOEKTUPOBAHUE.
[lepieHAMKYSAp M HAKJIOHHBIC: PACCTOSIHUE OT TOYKU 10 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOU 10
IUIOCKOCTH, TPOEKIuss (UTyphl Ha IJIOCKOCTh. [lepmeHIuKyNsIpHOCTh TUIOCKOCTEW: MPHU3HAK
MEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX nepHeHuKyIsapax.

VYTIibl B POCTPAaHCTBE: Yrojl MEXIY NPSIMOW U IUIOCKOCTBIO; JABYTPaHHBIM YIoJl, JIMHEHHBIN
Yrojd JBYIpaHHOTO yria. TpéXrpaHHbI W MHOrorpaHHbie yriael. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBoOHCTBa IJIOCKMX W JBYTPAaHHBIX YIJIOB TPEXTpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunbl MHOTOrpaHHUKOB; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yroiabHas mpusMma; npsMas u
HaKJIOHHAs TPU3Mbl; OOKOBasi W IOJIHAs MOBEPXHOCTh Mpu3Mebl. [lapannenenunesn, npsMoOyroiabHbIN
napajuleJienunes] U ero cpoictBa. Kparwaiilime myTd Ha NMOBEPXHOCTH MHOIOTpaHHMKa. Teopema
Oiinepa. [IpoctpanctBennas teopema Iludaropa. [upamuma: n-yronpHas nupamuaa; mpaBUibHas U
yceu€HHas nupamuabl. ColicTBa pédep M OOKOBBIX I'paHel npaBuibHON nupamuiabl. [IpaBuibHBIE
MHOT'OTPaHHUKH: MTPaBUJIbHAS IIPU3Ma U MPABWIbHAS MUPAMHUJIA; IPaBUIIbHAS TPEYTOIbHAs NUpaMUAA
U MIpaBUJIBHBIN TeTpadip; KyO. IlpeacraBienne o npaBUIbHBIX MHOTOTPAHHUKAX: OKTadp, AOAEKAdAP
1 UKOCA3P.

Bbruncnenue 37eMEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yriel. [lnomans OoxoBoi
MOBEPXHOCTH U TIOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, IUIOIIAAL OCHOBaHMil, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABUIBHOMN
MApaMU/JIbl, TEOpPEMa O TUIOMAAN YCEUYEHHON TUPAMUIBIL.

CuMmMeTpuss B IPOCTPAHCTBE. OJEMEHTHl CHMMETPUM IPABWIBHBIX MHOIOTPAHHUKOB.
CummeTpHs B MPaBWJIBHOM MHOTOTPAaHHHUKE: CUMMETPHS MapajuleIeIuIe1a, CAMMETPHS MPAaBUIBHBIX
IIPU3M, CHMMETPHS IPABUIIBHON ITUPAMUJIBL.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTus: BEKTOp B IPOCTPAHCTBE; HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOI'O BEKTOpA; BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJIEHHBIE U TPOTUBOIOJIOXKHO HAIPABJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JlecTBUSL C BEKTOpaMH: CIOXEHHE M BBIYMTAHHE BEKTOPOB; CyMMa HECKOJbKHUX BEKTOPOB;
YMHOXEHHE BEKTOpa Ha uuciio. CBOMCTBA ClOXEHUS BEKTOpOB. CBOICTBA YMHOKEHHUSI BEKTOpa Ha
gyucao. [lonsrue komiutaHapHele BekTopbl. IIpu3Hak komiulaHapHOCTH TpEX BekTOpoB. IlpaBmio
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napajuienenunena. TeopeMa O pa3jloKEHUH BEKTOpa IO TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsmoyronbHast cucreMa KoopAuHar B mnpoctpaHcTBe. Koopauuatel BekTopa. CBSI3b MEXKIY
KOOpJAMHATaMM BEKTOPa U KOOpJAMHATAMM TOYEK. YTOJ MEXAy BekTopaMu. CKalsipHOE MIPOU3BEACHUE
BEKTOPOB.

Tesa BpameHus

[ToHATHS: UMWIMHAPUYECKAs TOBEPXHOCTb, KOHMYECKas IOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, OOpasyrolue MnoBepxHocTel. Tena BpallleHUs: IMIMHIpP, KOHYC, YCEUEHHBIM KOHYC,
cdepa, map. BzaumHoe pacmonoxenue chepbl W IUIOCKOCTH; KacaTeldbHas IUIOCKOCTh K cdepe.
N300paxenune Ten BpallleHUs: Ha IUIOCKOCTH. Pa3BépTka munuuapa u kKoHyca. Cummerpus chepsl U
mapa.

O06BéM. OcHoBHBIC CcBOicTBa 00BEMOB Teil. Teopema 00 00BEME NPSIMOYTOJBHOTO
napaienenunena u ciueacTsus u3 He€. OOBEM NpAMON ¥ HAKIOHHON MPU3MBI, IIMIUHIIPA, THPAMUIBI
1 koHyca. OOBEM 11apa v MapoBOro CErMEHTA.

KomOuHamu Ten BpamieHusi 1 MHOTOTPaHHUKOB. [Ipu3ma, BOUCaHHas B MWIMHAP, OMIMCAHHAS
oxono muuHapa. [lepeceduenue cdepsl u mapa c miockocteio. Kacanue mapa u cepbl MI0CKOCTHIO.
[TonATHE MHOTOTPAaHHUKA, OIIMCAHHOTO OKOJIO Cepsl, chepsl, BIMCAHHON B MHOTOTPAHHUK HJIU TEJIO
BpallleHUS.

[Inomanps MOBEPXHOCTH LWJIMHIpPA, KOHYyca; momanb chepsl u e€ yacreidl; [lomobue B
npoctpanctBe. OTHOLIEHUE 00BEMOB, IIIOIAAeH MoBepXxHOCTEH MoaooHbIX uryp. IIpeobpazoBanue
nono0usi, romMoTeTus. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAHHEM CTEPEOMETPUUYECKHUX
METO/IOB.

[TocTpoenne ceyeHnid MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEUEHUs MWIMHAPA (apalljIebHO U
MEePIEeHIUKYIIPHO OCH), CEYCHUsI KOHYcCa (MapaijieIbHOe OCHOBAHHIO M MPOXO/SIIee Yepe3 BEPIUHY),
CEUeHMsI [1apa; METOJIbI MOCTPOCHUSI CEYCHUN: METOJI CIIEJIOB, METO/I BHYTPEHHETO MPOSKTHPOBAHUS,
METOJ IIEPEHOCa CEKYIIEeH MIOCKOCTH.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexToprel B mpocTtpancTBe. Onepanuu HajJ BeKTOpaMH. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CpolicTBa BEKTOpHOro yMHOXeHHUs. [IpsamoyronpHas cuctemMa KOOpIMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxenue Bexkrtopa mo ©Oaszucy. KoopanHaTHO-BEKTOpHBIH METOA MpU
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxenust npoctpanctBa. OtobOpakenus. [[BuwkeHuss u paBeHcTBO ¢uryp. OOmme cBoiicTBa
IBW)KEHUH. Buabl JBIKEHMH: NapalienbHbIi IMEpPEeHOC, LEHTpajdbHAas CHMMETpUs, 3epKalbHas
CUMMETpHUS, HOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nonobus. [Ipsmas u cdepa Ditnepa.
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Temamuueckoe nianupoganue yuedHo20 Kypca

Ha3Banue pasaena
(Tembl) Kypca
(KOJIMY€eCTBO YaCOB)

OcHOBHOE co/iep:KaHue

OcHOBHbBIE BH/IBI 1eSITEJIbHOCTH YYAIIIMXCHA

BBenenne B
CTepeoMeTPUI0

(64)

OcHOBHBIE NPOCTPAHCTBEHHBIE (GUTYPBI.

[lonsATHs cTepeoMeTpun: TOUKA, IPAMasi, IIIOCKOCTb,
npoctpancTBO. OCHOBHEIE IPaBHJIa H300paKEHUS Ha
PUCYHKE TUIOCKOCTH, apalyIeNIbHbIX IPIMBIX
(0Tpe3KoB), cepeMHBI OTPE3Ka.

ITonsTHs: NepeceKaronuecs mI0CKOCTH,
nepeceKaronuecs npsmMas v MI0CKOCTh;
MOJTYTIPOCTPAHCTRO.

MHororpaHHUAKH, H300pakeHUE MPOCTEHIIINX
MPOCTPAHCTBEHHBIX (PUTYp, HECYIIIECTBYOLINX
00BEKTOB.

AKCHOMBI CTepeOMeTPHHU U NlepBble CJIeACTBHA U3
HMX.

CriocoOblI 3a1aHus IPSIMBIX U IDIOCKOCTEH B
MIPOCTPAHCTRBE.

O0603HaueHNs IPAMBIX U INTIOCKOCTEH.

Ceuennst. M300paxeHne ceueHuil mupamuibl, Kyoa
Y TIPU3MBI, KOTOpPBIE TPOXOAAT Yepe3 ux peéopa.
N300paxeHne nepeceueHust MoIyIeHHBIX IIOCKOCTEH.
PackpamiBanue mocTpOeHHBIX CEYCHUH pa3HBIMU
[[BETaMH.

MerToz cJjie10B 111 OCTPOEHHS CeUeHHIA.
CBolicTBa epeceueHuil NPSIMBIX U INIOCKOCTEN.
ITocTpoenue ceuenuii B mupamuie, Kyoe 1mo Tpém
TouykaM Ha péopax. Co3maHne BEIHOCHBIX YePTEKEH U
3aMKCh I1aroB MOCTPOCHUSI.

IloBTOpEHME MIAHUMETPHUH.

Teopema o mponopunoOHAIBHBIX OTpe3Kax. [logooue
TpeyronbHUKOB. Teopema Menenas. PacuéTol B
CEYEHHUSX Ha BEIHOCHBIX YEPTEXKAX.

HcTopus pa3BUTHS TUIAaHUMETPUH B CTEPEOMETPHH

OnpeaensiTe MIOCKOCTh KaK (QUTYPY, B KOTOPOU BBITOIHACTCS
IJIAHUMETPHSL.

JlenaTe mpocTenIre JOrHYeCKUE BBIBOABI U3 AKCHOMAaTHKH
IIJIOCKOCTH.

[IpuBoaNTH IPUMEPHI PeaIbHBIX OOBEKTOB, HACATH3ALNEH KOTOPBIX
SIBIIAIOTCA AKCHOMBI T€OMETPHH.

W3y4arh, npuMeHATh NPUHIMIIBI TOCTPOSHUS CEUEHUH.

Hcnonb3oBaTh 17151 HOCTPOSHUS CEYEHUIH METOJ] CJIE0B, METO/
BHYTPEHHETO NPOEKTHPOBAHNS, METO ITEPEHOCA CEKYIIEH TUIOCKOCTH.

Pemateb crepeoMeTpUUECKHE 3aJa4n: Ha ONPECIICHUE BUIA CEUEHUS
U HaXOKJCHHE €T0 IIOIA/IH.

AKTyanu3upoBaTh (PaKkThl U METObI INITAHUMETPHUH, PEIEBAHTHBIE TEME,
MIPOBOAMTE aHAJIOTHH.

Hcnonb3oBaTh IpH pELISHUH 33124 CIIEAYIOIIMe TNIAHUMETPHUecKHe
(haKThl U METOJIBL

Teopems! @aneca 1 0 MPONOPLMOHANBHBIX OTPE3Kax. AITOPUTM

JIeJIEHUs OTpe3Ka Ha N paBHbIX yacteil. Teopema Menenas.

PaBHOGEIpEeHHBIN TpeyTroNbHUK. PAaBHOCTOPOHHMI TPEYTOIBHUK.
[IpssmoyronbHEI TpeyronbHUK. CBONCTBO CpEeJHEN TMHUN TPEYTOJIBHUKA.
CBoicTBO OHCCEKTPUCH yIiia TpeyrojbHuka. CBOWCTBO MeIuaH
TpeyroJbHHKA.

[Tpu3Haku mogo0Ous TPEyroJbHUKOB.

MoayyaTs npeacraBjieHusi 00 OCHOBHBIX dTanax pa3BUTHUS

TreOMETPHH KaK COCTABHOM YacTH (QyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHI
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B3aumHoe
pacnojiokeHue MpsMbIX
B NMPOCTPaHCTBE

B3aumMHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpemuBarommuecs npsmMele. [Ipusaaku
CKPEIIHBAOIINXCS MPSIMBIX.

KnaccndpuumupoBath B3aMHOE PacoiOKEHUE MPSMBIX B
MIPOCTPAHCTBE, WILTIOCTPUPYS PUCYHKAMHU M IPUBOIS IPUMEPHI U3
peabHOM KU3HHU.

(649) [lapannensHble IpsMBIE B IPOCTpaHCTBE. Teopema o Joka3pIBaTh TEOPEMY O CYLIECTBOBAHUH U €MHCTBEHHOCTH
CYyILIECTBOBAHUU U €JUHCTBEHHOCTH MPSAMOI napajieIbHOU NPsAMOH, MPOXOASIIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
napasuiesibHOM TaHHOM NpsIMOM, Mpoxoasiiel yepes Jexalle Ha Apyrod OpsiMoi; JIEMMY O IEPECEUECHUN TUIOCKOCTU ABYMSI
TOUYKY IPOCTPAHCTBA U HE JIeXKallle Ha TaHHOW MPSIMOM. | MapalsieIbHBIMU MPSIMBIMH; TEOPEMY O TPEX MapalIeNbHbBIX MPSIMBIX.
Jlemma o mepeceueHUN NapajuIeabHBIX MPSAMBIX Joka3pIBaTh NPU3HAK CKPEIINBAIOIIUXCS MIPSIMBIX, TEOPEMY O
IUIOCKOCTBIO. [lapamienbHOCTh Tpex MpsIMBIX. TeopeMa | CKpEIMBAIOIIUXCS MPSIMBIX.

0 TpEX mapajIeNbHbIX MPSIMBIX. Joka3pIBaTh TEOPEMY O PABEHCTBE YIJIOB C COHAPaBICHHBIMU
TeopeMa 0 CKpEIIUBAOIIMXCS IIPSIMBIX. CTOPOHAMHU.

[TapannensHoe npoekTupoBanue. OCHOBHBIE OO0BSCHATDH, YTO HA3bIBACTCS NapaJUICIbHBIM U LICHTPAIbHBIM
CBOMCTBA MapajuIeIbHOTO MPOECKTUPOBAHMS. MIPOCKTUPOBAHUEM U KaK BBIIOJIHACTCSA NPOCKTUPOBaHKE (QUTYp Ha
N3o0paxkenue pa3HbIX (GUTYp B apauieIbHON TUIOCKOCTb.

MIPOEKLINN. Jloka3pIBaTh CBOWCTBA MapauIEIbHOTO IPOEKTHPOBAHUS.
HenTpanbHas OpoeKLHUs. HN300paxkaTh B HapajuieIbHON IPOEKLMH PA3HbIE T€OMETPUUECKHE
YTou ¢ coHalpaBICHHBIMU CTOPOHAMH. YTOJ MEXIY | GUTypHIL.

MPSIMBIMHU. Pemartp crepeomeTpuyeckue 3aJaun Ha I0Ka3aTeNIbCTBO U
3ama4yy Ha T0Ka3aTeNnbCTBO U UCCIIEOBAHNE, HCCIIEIOBAHNE, CBSI3aHHBIE C PACTIONOKEHHEM IIPSIMBIX B IIPOCTPAHCTBE.

CBSA3aHHBIE C PACIIOJIOKEHUEM MPSAMBIX B IPOCTPAHCTBE IIpoBoaNTH HOKa3aTeNbHBIE PACCYXKACHUS IPU PELICHUN

TCOMETPUUICCKUX 3a/lad, CBA3aHHBIX CO B3aMMHBIM PAaClOJIOKCHHUEM
MPSIMBIX B IPOCTPAHCTBE.

CpaBHHBATDH, aHATU3NPOBATH H OLCHUBATH YTBEPXKICHUS C LIETIbIO
BBISIBJICHUS JIOTHYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUI.

MOZ]CJ'IHpOBaTI) PpCaJIbHBIC CUTyalluH, CBA3aHHBIC CO B3aUMHBIM
PacHoIOXKEHUEM MIPSIMBIX B IPOCTPAHCTBE, Ha SI3bIKE TEOMETPHH.

HccnenoBaTh OCTPOESHHBIE MOJIENH € HCTIOIb30BAHUEM
TreOMETPUUECKHX TIOHITUH U TeOpeM, amnmapara anreopsl, TH(HPOBBIX
pecypcos.

[oayyaTh npeacTaBjieHne O LIEHTPAILHOM POESKTUPOBAHUM U 00
HCTOPHUH PabOT IO TEOPHUU NEPCIEKTUBBI

HapanaeasHocTh [lonsTHs: MapayIensHOCTh MPSMON U TUNTIOCKOCTH B KaaccuduuupoBaTth B3aMMHOE PACIIOIIOKEHUE TPSIMOU U TUIOCKOCTH

NPSAMBIX 1 IJIOCKOCTeN B | IPOCTPAHCTBE. B IIPOCTPAHCTBE, MPUBOJI COOTBETCTBYIOIINE IPUMEPHI U3 peabHOMN

NpOCTPaHCTBE [Ipu3Hak napaaieTbHOCTH MPSIMOHN M IMIIOCKOCTH. KU3HU.

(6 1) CBoiicTBa MapaienbHOCTH IPSIMOH U TUIOCKOCTH. DopMyJIHPOBATH OIIPEAECICHUE NAPAJUICIbHBIX IPIMOU U IIJIOCKOCTH.

T'eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBA3AHHBIE C NapAJIEIbHOCTHIO
MPSAMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE.

I[OK33]>IB3T]> IMMPpU3HAK O NapalyiCJIbHOCTHU HpHMOﬁ " IINIOCKOCTH,
CBOICTBa napauiCJIbHOCTH HpHMOﬁ " IIJIOCKOCTH.
Pematnb CTEPCOMETPUUCCKUEC 3aJa4M BEIYUCIICHUA U JOKA3aTCIbCTBO,
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ITocTpoeHue ceueHus, MPOXOAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEXKE U MapajyIeIbHOTO IPYrou npsiMoil.
Pacuér orHomenuit. IlapannensHas npoekius,
NpUMEHEHHUE I IOCTPOCHUSI CeUeHUH KyOa 1
napajuJienenunena.

CaoiicTBa mapaenenumnena 1 mMpu3Msbl.

[Napannensnsle mnockocTu. [IpusHaku
NapaJIeNbHOCTH JBYX IIIOCKOCTEH. Teopema o
MapajyieIbHOCTH U €AMHCTBEHHOCTHU IJIOCKOCTH,
MIPOXOAIIEH Yepe3 TOUKY, He IPUHAJIekKAIIYI0 JaHHON
TUIOCKOCTH U CIIEACTBUS U3 HEE.

CBoiicTBa napauieabHbIX IUIOCKOCTEU: O
MapajvieIbHOCTH MPSIMBIX IEPECEUCHUS ITPU
MEPECEUCHNH IBYX NapajulelIbHbIX IJIOCKOCTENW TPETHEN;
00 0oTpe3Kax MmapaieNbHBIX MPSMBIX, 3AKITFOYEHHBIX
MEXKIy MapajyielbHbIMU IJIOCKOCTSIMU; O IEPECEUCHUN
IPSIMOM € JIBYMS APAJLIENBHBIMU ITIOCKOCTSMHU

CBSI3aHHBIC C MAPAIIICIBHOCTHIO MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

PemiaTh npakTuyeckue 3aa4u Ha MMOCTPOCHUE CEUEHUI Ha YepTekax
TeTpadApa ¥ MapauiesennIea.

Pemath crepeoMeTpudecKue 3aa4m, CBSI3aHHBIE C TOCTPOCHUEM
CEYEHUI MITOCKOCTBIO.

IIpoBOANTH JTIOTHYECKH KOPPEKTHBIE JOKa3aTeNbHBIC PACCyKICHUS
NP PEIICHUU TEOMETPUUECKHUX 3a/1a4 CBS3AHHBIX C MapaICIFHOCTHIO
IUIOCKOCTEM.

CpaBHUBATh U aHAJM3UPOBATH PEATHHBIE CUTYAINH, CBA3AHHEIE C
MapauieIbHOCTHIO MPSIMOU U TUIOCKOCTH B IIPOCTPAHCTBE; MOJAEJAMPOBATH
PCaJIbHLIC CUTYyallH, CBA3aHHBLIC C IMMapaJlJICIIbHOCTBIO HpHMOﬁ u
IJIOCKOCTH B TIPOCTPAHCTBE, HA SI3bIKE T€OMETPHH

I[epneHauKyYJSIPHOCTD
NPSIMBIX U IUIOCKOCTEH B
NPOCTPaHCTBE

(6 )

IToBTOpenue: Teopema [udaropa Ha mnockocty,
TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

CpoiicTBa Ky0a H MPSIMOYTOIFHOTO TTapaJuIeIeITHITe a.
Brruncienue 1JIH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
napaesenumese.

[epnennuKyIsIpHOCTE NPSIMOH U mockocTu. [Ipu3Hak
MEPIEHANKYIIIPHOCTH NPSMOM U IIIOCKOCTH. TeopeMa o
CyII€CTBOBAHNU U €AMHCTBCHHOCTHU HpHMOﬁ,
NPOXOJAIIEH Yyepe3 TOUKY IPOCTPAaHCTBA U
NepHIeHIUKYISPHON K mockocty. [Inockoctu n
TMEPNICHAUKYIIIPHBIC UM IIpsiMasd B MHOTOT'paHHUKAX.

[lepnieHIUKYISp M HAKIOHHAS.

[TocTpoeHune nepneHANKyIspa U3 TOUKU Ha MPSIMYIO.

Teopema o TpEX neprieHANKYIApax (Mpsmast u
obpatHasi).

VYromn Mexay ckpelmuBaromuMucs npsameiMu. [lonck
MEPHEHIAUKYIAPHBIX MPAMBIX C ITOMOIIBIO
MEPIEHANKYIISIPHBIX INIOCKOCTEN

OpToroHajibHOE MTPOEKTUPOBAHUE.

[HocTpoenue ceuenunit Kyoa, IpU3MBbl, IPABUIBHOM
MmUpaMuabl C IOMOIIBIO OpTOFOHaHLHOﬁ ITIPOCKIMHN.

AKTyanu3upoBaTh (aKkThl U METO/IbI TNIAHUMETPHUH, PEICBAHTHBIEC TEME,
MIPOBOJUTH aHAJIOTHU.

@DopMyIHPOBATH ONpeeIeHUs : TIEPICHANKYIISIPHBIX NPSMBIX B
MIPOCTPAHCTBE; OMpPEAEICHUE MPSIMON, TePIEHANKYISIPHON K MJIOCKOCTH.

Jloka3bIBaTh. IEMMY O MEPIEHANKYJISIPHOCTH JIBYX MapauIEIbHBIX
MPSIMBIX K TPEThEH MPSIMOIL; TEOPEMBI O CBSI3U MEXAY NapajleIbHOCTHIO
OPSIMBIX U UX TEPICHAUKYJSIPHOCTBIO K TNIOCKOCTH.

Jloka3pIBaTh: TEOpEMY, BRIPAXKAIOIIYIO MPU3HAK NEPIIEHAUKYISIPHOCTH
MPSIMOM U MJIOCKOCTH; TEOPEMY O CYLIECTBOBAHUHU U €INHCTBEHHOCTH
MPSIMOM, IPOXOSILEH Yepe3 TaHHYIO TOUKY U HEPICHIUKYISIPHOI K
JAHHOH IUIOCKOCTH.

N300paxkaTh B3aMMHO NEPIEHANKYJISPHbBIE IPAMYIO U IFIOCKOCTb.

@opMyJIMPOBATH CBOKWCTBO NEPIEHAUKYIISAPA [0 OTHOLICHHUIO K
IIOCKOCTH.

IosyuaTh mpeacTaBJieHHe O 3HAYCHNN NEPIIEHANKYISIpa s IPYTHX
oOnacreil Hayku ((pu3nKa, SHEPreTHKA, JTa3epPHbIE TEXHOJIOIHH), B
peanbHO KU3HU (TEXHHUKA, OKPY>)Karo1as 00CTaHOBKaA).

Jdoka3bIBaTh yTBEP)KIACHUS, CBA3AHHBIE C IPOEKIIUEN IPSIMOM Ha
IIJIOCKOCTh, HENEPIEHANKYIISIPHYIO K 3TOM NMPSIMOH.

Jloka3bIBaTh TEOPEMY O TPEX MEPIECHAUKYISPAX U TEOPEMY 0OpaTHYIO
TeopeMe 0 TPEX MEePIEeHINKYJIIIpax.
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CI/IMMCTpI/ISI B IPOCTPAHCTBEC OTHOCUTCIIBHO

mockocty. [ImockocTu cuMMeTpuit B MHOTOTpaHHHUKAX.

IIpu3Hak nepneHIuKyIIpPHOCTU IPSIMOU U IIIOCKOCTH
KaK CJIeICTBUE cUMMETpuU. [IpaBunbHbIe
MHOTOTPaHHUKH

Pacuér paccTossHAN OT TOYKH 0 TUIOCKOCTH. CITOCOOBI

OILyCTUTb NEPIEHAUKYJISIPBL: CAMMETPUS, CABUT TOUKH
0 MapajuieabHON npsaMoii. CIBUT 1O HeNapayleaIbHON
MIPSIMOM, U3MEHEHHUE PACCTOSIHUIN

IMoayuaTs npeacTaBjieHue 00 OPTOrOHATEHOM POECKTUPOBAHUH.

Jloka3pIBaTh TEOPEMY O TIPOEKINH TOYKH HA MPAMYIO.

Pemath crepeoMeTprudecKue 3a/1a4n, CBA3aHHBIE C
MEePIEHINKYISPHOCTHIO MPSIMOM U TTOCKOCTH.

Pemiath nmpukianHeie 3a1a49u, CBSI3aHHBIE C HAXO0XKICHUEM
TEOMETPHYECKUX BETHYUNH.

Pemath crepeomMeTpuiecKre 3a/1a41, CBSI3aHHBIE C TPUMEHEHUEM
TEOPEMBI O TPEX MEPIEHINKYIAPaX, HAX0KICHHEM PaCCTOSIHUH,
MOCTPOEHUEM MPOESKITUH.

CpaBHUBATDh M AaHAJM3UPOBATH YTBEP)KICHUS C LEIBIO BBISBICHUS
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX pacCyKICHUH.

AHaJIM3UPOBATH U MOJEJHPOBATH HA S3bIKE TEOMETPUH PEATBbHBIC
CUTYAIlH, CBS3aHHBIE C TIEPIICHANKYIIIPHOCTHIO MPSIMON U TIOCKOCTH;
HcCIe10BaTh TOCTPOCHHBIE MOJIENH, B TOM YHCJIE U C HUCIIOJIb30BAaHUEM
ammaparta anreOpbl

Yrabl u paccTostHus

(8 )

IToBTOpEeHME: Yron MEXIY NPSIMBIMU Ha IJIOCKOCTH,

TPUTOHOMETPUS B IPOU3BOJILHOM TPEYTOJIbHUKE,
TE€OopeMa KOCUHYCOB.

IToBTOpEeHME: YrOI MEXIY CKPEIINBAIOIINMHUCS
IOpsSMBIMU B IpOCTpaHcTBe. ['eomeTpudeckne MeTo b1

BBIYMCJICHHUSA yTJIa MCXKAY IIPAMBIMA B MHOT'OI'paHHUKAX.

JIByrpanHsIii yros. CBOICTBO JINHENHBIX YTIIOB
JIByTPAHHOTO yTIJa.

[leprienAMKYISIPHBIE TIOCKOCTH.

CBoiicTBa B3aUMHO NEPIIEHANKYIISPHBIX
iockocTed. Ilpru3Hak nepneHuKyIspHOCTH
IUIOCKOCTEH; TEOpEMA O MPSIMON NIEPECEUECHNUS ABYX
IJIOCKOCTEN NMEPIEHAUKYJIIIPHBIX TPEThEH IIJIOCKOCTH.

[TpsMoyToNBHBIN Mapajuienenunen; Kyo;
WU3MEpEHHUS, CBOMCTBA IPSAMOYTOJIBHOIO
napajuienenumena. Teopema o 1naroHanu
MPSAMOYTOJILHOTO NIapAJUIEIICIIUIIEA U CIECACTBUE U3
Heé.

CrepeoMeTpruyecKie U MPUKIIAIHBIE 33/1a4H,
CBS3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM IIPSIMBIX U
TJIOCKOCTH.

[loBTOpEHME: CKpeIMBatOLUUECS NPSMBIE,
napaJuleIbHbIE TNIOCKOCTH B CTAHAAPTHBIX

AKTyaqnu3upoBaTh GaKkThl 1 METOIBI INIAHUMETPUH, PEJICBAHTHBIE
TeMe, MPOBOAUTH aHAJIOTHH.

®opMyJIMPOBATH OIpeJIeIeHNe IBYTPaHHOIO yTIIa.

Joxa3bIBaTh CBOMCTBO PaBEHCTBA BCEX JUHEHHBIX YTJIOB
JBYTPAHHOTO yIJa.

KaaccuduuupoBath AByrpaHHBIE YIUIBI B 3aBUCIMOCTH OT UX
rpagyCHOU MEpBHI.

@®opMyJMPOBATH OIIPEJIEICHNE B3AUMHO MEPIIEHINKYIISIPHBIX
IUIOCKOCTEH.

Joka3pIBaTh TEOpEMY O MPU3HAKE NEPIEHIUKYISIPHOCTH IBYX
IJIOCKOCTEH.

®opmMyJIMPOBaTh CIICACTBUE (M3 IPU3HAKA) O HEPICHANKYIIPHOCTH
IUIOCKOCTH, KOTOpasl MEPIEHAUKYJIIPHA IPSIMOM, 110 KOTOPOMH
MIEPECEKAIOTCS [IBE TNIOCKOCTH, 3TH MIOCKOCTSIM.

Joka3bIBaTh YTBEP)KJIEHUS O €70 CBOMCTBAX; TEOPEMY U CIEICTBUE U3
HE€ 0 IMaroHAISIX NPSAMOYTOJIBHOIO Napauleenunea.

Pemath crepeomeTpudecKkue 3aaun, CBI3aHHBIE C
MEPIEHIUKYIIPHOCTh MPSAMBIX U IJIOCKOCTEN, UCTIONb3YS
IJTAaHUMETPUYECKUE (PAKTHI K METOJIBI.

IIpoBOANTH JTOTHYECKH KOPPEKTHBIE TOKA3aTENbHBIE PACCYKICHHS
IIpH PEIICHUU T€OMETPHUECKUX 33144, CBA3aHHBIX C
MIEPIEHIUKYISIPHOCTBIO TNIOCKOCTEN.

AHAJM3UPOBATH M MOJEJTHUPOBATH HA S3BIKE TEOMETPHH PEASIbHBIC
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MHOTOTPaHHUKAX.

TTapa napannenbHbIX MIOCKOCTEHN Ha
CKPEIIMBAIOIUXCS NPAMBIX, PACCTOSHUE MEKIY
CKpEIMBAIOIMMHUCS MPSIMBIMU B MPOCTBIX CUTYalHSX.

OnyckaHue NepHeHIUKYISIPOB, BBIYNCICHUE
pacCTOSHUI OT TOYKH JI0 TOUKH; MPSAMOM; TIIOCKOCTH.

Brluucnenue paccTosIHUM MEXIY
CKPEIIMBAIOLUMHUCS MPSIMBIMU C TIOMOIIBIO
MEPIEHINKYIIIPHON MIIOCKOCTH.

TpéxrpaHHbIil yron, HepaBeHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [lucdaropa, TeopemMbl KOCHHYCOB U CHHYCOB
JUTSE TPEXTPAHHOTO yTita. DIeMEHTHI C(heprIecKOn
TEOMETPHH: Te0Ie3NUeCKHe JINHUU Ha 3emiie

CHUTYyallH, CBA3aHHBIC C TICPIICHUKYISIPHOCTHIO MPSIMBIX U TTOCKOCTEH.
HcceaenoBaTh NOCTPOCHHBIE MOJICIH, B TOM YHCIIE U C
HCTIOIb30BaHKUEM armapaTa anreOpbl.
PemiaTh NpUKIAAHBIC 337a49H, CBSI3aHHBIC C HAXO0XKICHHEM
FeOMETPUUYCCKUX BEITMUUH

JBHKeHHA JBmwkenus npoctpancTBa. OTOOpaskeHHS. CB0001HO ONIEPUPOBATH MOHATHAMU: 0TOOPaKEHUE ITPOCTPAHCTBA
(6 v) JBwxkenus u paBeHcTBO puryp. O6mue cBoiicTBa Ha ce0s1, ABWKEHNE IPOCTPAHCTBA; LICHTPAIbHAS, 0CEBas U 3epKalbHAas
JIBWKEHUN. BUJIbI IBUKEHUI: TapaJlIebHbINA IEPEHOC, CUMMETPHUH, MapayIebHBIA MEPEeHOC; paBEHCTBO U moxobue uryp.
LEeHTpalbHas CHMMETPHS, 3epKajibHasi CHMMETPHUS, Joka3pIBaTh YTBEPXKIEHUS O TOM, YTO LIEHTpalbHas, OceBas U
MOBOPOT BOKPYT npsimoii. IIpeo6pazoBanus nogodusi. 3epKaJIbHasi CHMMETPHH, NTApaJIeNIbHbIN IEPEHOC SIBIISIOTCS IBXKECHUSIMU.
[Ipsimast 1 cdepa Ditnepa. BoinoanaTh npeoOpa3oBaHus OJ00uS.
I'eomeTpuyeckue 3aa4n Ha TPUMEHEHNE IBHKEHUS OnepupoBaTh NOHATUAMU: TIpMas 1 cepa Diinepa.
PemaTh reoMeTpuuecKue 3aJa4u ¢ UCTIOJIb30BAHUEM JBIKEHHH.
Hcnoab3oBaTh NpH peLICHNH 3a1a4 ABHKECHUS IPOCTPAHCTBA U UX
CBOICTBA.
CpaBHUBATH 1 AHAJTU3NPOBATH YTBEP)KJIEHUS C LIEbIO BBISBICHHS
JIOTHYECKHU KOPPEKTHBIX U HEKOPPEKTHBIX PacCy>KICHUI.
HccaenoBarh NOCTPOCHHBIE MOJIEIH.
Hcnoab3oBaTh HMPPOBLIE pecypchl
BekTopsbl B ITonsiTHE BEKTOpa Ha IFIOCKOCTH U B POCTPAHCTBE. AKTyanu3upoBaTh (PaKkThl U METObI ITNITAHUMETPHUH, PEIEBAHTHBIE TEME,
NPOCTPAHCTBE CyMMa 1 pa3HOCTh BEKTOPOB, ITPABHIIO MIPOBOANTH aHAJIOTHH.
(12 v) napajuleNenunela, yMHOXEHUE BEKTOPA Ha YUCIIO, OnepupoBaTh NOHATUSIMH: BEKTOP Ha MJIOCKOCTH U B IPOCTPAHCTBE;

pasJio’keHHe BEKTOpa o 0a3ucy Tpéx BEKTOPOB, HE
JEKALUX B OJTHON TUIOCKOCTH.

CkansspHOE IPOM3BEACHNE, BBIYUCIECHUE yIia
MeXIy BEKTOPaMH B IPOCTPAHCTBE.

IIpocreiimne 3agaun ¢ BEKTOpaMH

KOMILTaHApHBIE BEKTOPHI. [IpHBOINTH TpUMeEpPhI (PU3NYECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh NpaBuia BHIOIHEHNS AEHCTBUN CIIOKEHUS M BBIYMTAHUS
BEKTOPOB, YMHOKEHUS BEKTOpa Ha YHCIIO.

Joka3pIBaTh NPU3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.

Joxa3bIBaTh TEOPEMY O Pa3I0KEHUH JF00T0 BEKTOPa MO TPEM
JTAHHBIM HEKOMITJIAaHAPHBIM BEKTOpaM.
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IpuMeHATH TIPaBUIIA BBHITIOTHEHUS JCHCTBHIA CIIOKCHUS U BBIYUTAHUS
BEKTOPOB, YMHOKEHHS BEKTOpA HA YHUCIIO TIPH PEIICHUH 3a/1a4.

HaxoauTh KOOpAMHATHI BEKTOPA B JAHHOM 0a3uce M CTPOUTH BEKTOP
10 €T0 KOOpAMHATAM.

BcenoMHMTB OTpe/ieNieHne CKaIIpHOT0 YMHOXKEHHUS ¥ €T0 CBOMCTBA.
BBIYucnsaTh ¢ MOMOMIBIO CKAIIPHOTO YMHOKEHUS ITTHHBI BEKTOPOB, YTIIBI
MEXy HUMH, YCTAHABIUBATH MEPIIEHIUKYISIPHOCTH BEKTOPOB.

AHAJIU3UPOBATH U MOAEJTUPOBATH Ha S3BIKE TE€OMETPUU PEATBHBIC
CUTYAIlH, CBA3aHHbIE ¢ (PM3NIECKUMH BEKTOPHBIMHU BETMIHHAMH.

Hcnoab30BaTh Npy pPelICHUH 3a]1a4, CBSI3aHHBIX C BEKTOPaMU B
MIPOCTPAHCTRE, IIIAHUMETPUYCCKUE (PAKTHl M METOJIBI

MHuororpanaukun. O0bem
MHOIOIrPaHHHUKA.
(12 v)

Cucremaruzanus 3HaHU: MHOTOIpaHHUK U €T0
aneMmeHTsl. [Tupamuna. Bunel nupamun. [lpaBuneHas
MUpaMua.

ITpusma. IIpsimast u HaKJIOHHASI IPU3MBL.
[IpaBuibHas npusMa. [lpsimoii napamnenenunen,
NPSMOYTOJILHBIN Mapajuienenumnes, Kyo.

Brimykinsie MHOTOrpanHuky. Teopema Ditnepa.
[IpaBunibHBIE U TOTYNIPABUWIBHBIE MHOTOTPAHHUKH

00béMm Terma. OOBEM MPSAMOYTOIBHOTO
napauienenunena. 3anadu o0 yaIBoeHUHU Ky0a, 0
KBagpaType Ky0a; 0 TPHCEKLUH yIia.

CrepeoMeTpuiecKue 3a1auu, CBI3aHHbIE ¢ 00bEMOM
MPSIMOYTOJILHOTO MapaJlIesenuIe a.

ITpuxmnagHble 3a7a49u, CBSI3aHHbBIE C BHIYHCICHUEM
00BbEMa IPSAMOYTOIBHOTO MapaliesenuIIeaa.

OO0BEM MPSIMOI TPU3MBIL.

CrepeoMeTpryecKue 3a/1aui, CBI3aHHBIE C
BBIYHCIICHHEM 00BEMOB NpsMOH npu3Mebl. [IpuknanHsie
3aJa4u, CBSI3aHHbIE C 00BEMOM NPSMON MPU3MBEI.

Brranciienre 00bEMOB TEJT C TOMOIIBIO
onpeaenéHHoro uaterpaia. O0bEM HAKJIOHHOM MTPU3MBI,
MUPaAMUIBL.

®opmyna 06bpéMa mpamuabl. OTHOIIEHHE 00BEMOB
MUPAMUJ] C OOLIUM YIJIOM.

CrepeoMeTprYecKHe 3a/1aul, CBI3aHHBIE C
00bEMaMH HAKJIOHHOH MPHU3MBI, TUPAMHIBL.

[Mpuknanaeie 3aaun o TeMe «O0BEMBI TeI,

PaGorath c yueOHMKOM: 3a/1aBaTh BONPOCHI, JIEJIaTh 3aME4aHusl,
KOMMEHTapUH.

AHAJM3UPOBATH pEIlICHUE 3a/1a4H.

PucoBarthb BBIITYKJIbIC MHOTOTPaHHUKU C 3aJTaHHBIMU CBOﬁCTBaMH;
BOCCTaHABJIMBATH OOIIMII BU BBITYKJIOTO MHOTOI'PAHHHUKA I10 IBYM €T0
IIPOEKIHSIM.

Jloka3bIBaTh CBOMCTBA BBITYKJIOIO MHOTOI'PaHHHUKA.

PucoBaTh BBIIYKJIbIE MHOTOTPAHHUKH C Pa3HOM 31I€poBOI
XapaKTePUCTUKOW; HCCIeJ0BATh BO3MOXHOCTH IOTYUEHHSI PE3yIbTaTa
IIpA BApbUPOBAHNUU JAHHBIX.

Jloka3bIBaTh CBOMCTBA NPaBHILHBIX MHOTOTPAHHUKOB.
IInanupoBaTh NOCTPOCHUE NPABUIBHBIX MHOIOIPAaHHUKOB Ha
MIOBEPXHOCTAX APYTUX MPAaBUIbHBIX MHOTOIPAHHUKOB

CB000IHO ONEPUPOBATH MOHATUAMU: 00BEM Tena, 00BEM
MPSIMOYTOJIBHOTO Hapasuiesenunesa.

®opMyJIMPOBATH OCHOBHBIE CBOHCTBA 00BEMOB.

Joxa3bIBaTh TEOpeMy 00 00bEME IPSMOYTOIBHOTO
napaiienenuiiesna, CIeaCTBUs U3 Hee.

Pa3pe3aTh MHOTOIpaHHHKH, IEPEKIIAAbIBATH YACTH.

Pematn CTEPECOMETPUUCCKUEC 3aJau, CBA3AHHBIC C BBIYMCICHUEM
00BEMa MPSMOYTOJIBHOTO TapalIeTIeNHIe a, TPHU3MBIL.

CpaBHMBATb M AHAJM3UPOBATH YTBEP)KICHHUS C LIEJIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKACHUM.

AHAJM3UPOBATH M MOJETUPOBATH HA S3BIKE TEOMETPHH PEalIbHBIC
CHUTYyalluH, CBA3aHHBIE C 00BEMOM NPSMOYTOJIBHOIO Mapajliesienuea,
MIPU3MBI, TUPAMH/IBL.

HccnenoBath oCTpOSHHBIE MOJIENH, B TOM YHCJIE U C
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CBSI3aHHBIC ¢ 00BEMOM HAKIIOHHOW MPU3MBI, TUPAMHU/IBL.
IIpumeHneHne 006EMOB. BEIdrciIeHHe pacCTOSHAS IO
TUIOCKOCTH

HCTIOJB30BaHUEM ammapaTa anreOpbl.

BbIBOANTH OCHOBHYIO HHTETPAJIbHYIO (POPMYITY AJIS1 BBIYUCICHUS
00BEMOB Tell.

Joxa3bIBaTh TeOpeMy 00 00bEME HAKIIOHHON PU3MBI Ha TIPUMEpPE
TPEYTOJIbHON IPU3MBI U U1 IPOU3BOJIBHON TPU3MBI.

Joka3piBaTh TeOpeMy: 00 00bEMe THpaMubl, GopMyIHpOBaTH
cleAcTBUS U3 Hee: 00bEM yceuéHHON mupaMuabl. BeiBoauTs popmyny ams
BBIYUCIICHHS 00bEMOB yCeUEHHON MUPaMUIBI

Tena Bpamenusi. Chepa
u map. Inomaan
TMOBEPXHOCTH ¥ 00bEMbI
KPYIJIbIX TeJl.
KoMmOunauus reua
BpAallleHUsI U
MHOTOTPAHHUKOB

(16 9)

Hunneapuueckast IOBEPXHOCTh, 00pa3yroIue
LITMHIPUYECKOH TOBEPXHOCTH.

Hunuuap. Ipsmoit kpyroso# muueap. [nomans
MOBEPXHOCTH LMIMHIPA.

Konngeckas noBepXHOCTb, 00pa3yoLue
KoHnueckoi nosepxHoctu. Konyc. Cedenue konyca
TUIOCKOCTBIO, TAPAIIETHLHOM IIIOCKOCTH OCHOBAHUSI.
Yceu€nHslit kKoHyc. M300paskeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaap 6GOKOBOI MOBEPXHOCTH U TIOJHOM
MIOBEPXHOCTH KOHYCA.

CrepeoMeTpruiecKue 3a1a4i Ha JOKa3aTeIbCTBO U
BBIYHUCIICHHE, TOCTPOCHUEM CEUCHUI IMINHIPA, KOHYCA.

ITpuknanHble 3a/1a4u, CBA3aHHbBIE C LMIHHIPOM

Cdepa u map.

[Mepeceuenne cdepsl 1 MIapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdeps! m10ckocTbio. Bua u
n300paXkeHue mapa.

YpaBuenue cdepsl. [Inomans chepsl u e€ yacTei.

Cummerpus cdepsl U mapa.

CrepeoMeTpriecKue 3a/1aui Ha J0Ka3aTeJIbCTBO U
BBIYHMCIICHHE, CBA3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM HUX CEUYECHHH TIOCKOCTBIO.

[puknaaxeie 3a1a4n, CBsI3aHHBIE CO cepoit u
HIapoM.

[ToBTOpEH¥E: OKPYKHOCTH Ha IIOCKOCTH,
BBIYHMCIICHHS] B OKPY)KHOCTH, CTAHJJAPTHBIE MOJO0MS

PaznuuHble KOMOMHAIMK TeJ BpaILCHUS U
MHOTOTPaHHUKOB.

3anauu o teme «Tena u MOBEPXHOCTH BPAILICHHSD)

CB0001HO 0NIEpUPOBATH NOHSITUAMU: LIVJIMHIPUIECKAS
[IOBEPXHOCTh, INHAP. M3y4aTh crioco0BI MOMyYeHHs HUINHIPUIECKOI
MOBEPXHOCTH, HUIMHIPA.

HN300paxkaTh WIMHIP U €F0 CEYEHUS IIOCKOCTHIO.

CB0001HO ONIEPUPOBATH NOHATHAMU: KOHUIECKAs [IOBEPXHOCTB,
KOHYC, YCEUEHHBIH KOHYC. M3y4yaTh crioCOOBI OMYyUYCHHUS KOHUYIECKOH
MOBEPXHOCTH, KOHYCA.

HN300paxkaTh KOHYC U €r0 CEUCHHUSI INTIOCKOCTBIO, IPOXOAIICH uepes
0Cb, U TNIOCKOCTBIO, IEPIIEHIUKYJIIPHON K OCH.

BuiBoanTh GopMyITBI AT BEIYUCICHHS OOKOBOH M TIOJTHOM
MTOBEPXHOCTEH TEN BpaIlCHUs.

Pemarte crepeomeTpudecKkre 3aJa4d, CBA3aHHBIC C TEJIaMH BpaIlCHNU,
HaXOK/IGHUEM TUTOMAId OOKOBOM U MOJIHOW TTOBEPXHOCTH, MOCTPOSCHUEM
CEUYCHUI.

Hcnoab30BaTh NpH peLIeHNH 3a1a4 INIaHUMETpUIecKue (GpakTol u
METO/TBI.

CpaBHUBATH 1 AHAJTU3NPOBATH YTBEP)KJIEHUS C LIEbIO BBISBICHHS
JIOTHYECKH KOPPEKTHBIX H HEKOPPEKTHBIX PACCYKICHHIA.

AHAJHM3UPOBATH U MOACJIHPOBATH Ha S3bIKE TECOMETPHHU PEaIbHbIE
CUTYaIlH, CBA3aHHbIE C KOHYCOM U IIMJINHAPOM.

HccnenoBath OCTPOSHHBIE MOJIENH, B TOM YHCIIE U C
HCIOJIB30BAaHUEM armapata anreOpbl

AKTYyaJIu3upoBaTh (PaKkThl U METO/IbI TUNIAHUMETPUH, PEICeBaHTHBIC
TeMe, MPOBOAMTH AHAJOTHH.

CB0001HO ONIEpUPOBATH MOHATHAMU: cepa U 1ap, UEHTP, paanyc,
JUaMeTp cepsl U IIapa.

HccaenoBaTh B3aUMHOE PacoiioxeHne chepbl U TIIOCKOCTH.

@ opMyJIMPOBATH ONpeEIeNICHHE KacaTelbHOM INIOCKOCTH K cdepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE M MPU3HAKE KacaTeIbHON
IJIOCKOCTH.
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00béMm mumHApa. Teopema 00 00bEME IPIMOTO
MUTAHAPA.

IImomamy 60KOBOW M TIOJTHOM IMTOBEPXHOCTH
WIAHIPA.

Brruncnenne 06EMOB TN ¢ TTOMOIIIBIO
onpeaenéHHoro uHTerpaia. O6bpEM KoHYyCa.

[Tnomanu OOKOBOM U TIOIHOM MOBEPXHOCTH KOHYCA.

CrepeoMeTpryecKHe 3a/1aul, CBI3aHHBIE C
BBIUMCIIEHHEM 00HEMOB IIIIIMHAPA, KOHYCA.

[Mpuxnagaeie 3aaa9u o TeMe «OO0BEMBI U ILIONIA N
IIOBEPXHOCTEH TEIL.

O0béM mrapa u mapoBoro cexropa. Teopema 06
o0wéme mapa. [Imomans chepsl.

CrepeoMeTpryeckue 3a/lauu, CBI3aHHBIE C
BBIYMCIIEHHEM 00BEMOB IIIapa, IIapoOBOTO CETMEHTA,
IIApOBOTO CEKTOpA.

[Mpuxnagaeie 3a1auu 10 TeMe «OOBEMBI T,
CBsI3aHHBIE ¢ 00BEMOM IIIapa ¥ TUIOINAABI0 CPEPHI.

CooTHoLIEHUsI MEXAY IIOLaAsIMU IOBEPXHOCTEH U
00BEMaMU TOTOOHBIX TEIT.

[TooOHKIE TeNa B IPOCTPAHCTBE.

N3menenune o0bEMa ipu OJ00MH.

CrepeoMeTpruyecKue 3a/1a4d, CBI3aHHBIC C
BBIUMCIICHUEM 00BEMOB TEJ U ILIONIaIeH TTOBEPXHOCTEH

BeiBoanTh QopMyiy AT BEIYUCICHUS TUIOMAAN cepbl uepe3 pagmyc
chepsl.

Pemats crepeomerpuyeckue 3a1a4n, CBsI3aHHbIE CO cepoii U mapom,
HaXOXKICHUEM IUIOIAAN cepsl U e€ yacTel, MOCTPOCHUEM CEUCHHH
chepsI 1 mapa.

AHaIM3MPOBAThL 1 MOIEJMPOBATH Ha S3bIKE TEOMETPUU PEAJIbHBIE
CHUTYyalluH, CBSI3aHHBIE C IAapOM U cepoi.

PemaThb npocTele 3a/1a4u, B KOTOPBIX (UTYPUPYIOT KOMOMHALIMH TeIl
BpAILCHNUS 1 MHOTOI'PaHHUKOB.

Hcnoab30oBaTh NpH peLICHUH 3324, CBA3aHHBIX CO chepoid U IIapoM,
IUIaHUMETpUYecKre QPaKkThl U METOIBI.

PemaTh crepeoMeTpriecKue 3a1a4n, CBSI3aHHBIE C TEJIAMH BPaICHHU,
IIOCTPOCHHEM CEUEHHUH TeJl BpalleH!sl, C KOMOMHAIMAMH TEJ BPALLCHUS U
MHOTOTPaHHUKOB.

IIpoBoauTh JIOTHUECKH KOPPEKTHBIE JOKA3aTEIbHbBIE PACCYKACHUS
IIPU PELIEHUH T€OMETPUUYECKUX 3aa4, CBA3aHHBIX C
NIEPIEHAUKYJIIPHOCTBIO TNIOCKOCTEM.

AHAJM3UPOBATH U MOAEJMPOBATH HA SI3bIKE TEOMETPUU PeajIbHbIe
CUTYyalluH, CBA3aHHBIC C MHOTOTPAHHUKAMH.

HccnenoBath ocTpoeHHBIE MOJIENH, B TOM YHCIIE U C
UCIIOJIb30BaHHEM arapaTa aireOpbl.

CB0001HO ONIEPUPOBATH MOHSITHAMU: OOBEM Telna, oAb
MTOBEPXHOCTH.

@ opmMyJIMPOBATH OCHOBHBIE CBOWCTBA 00HEMOB.

Jloka3pIBaTh TEOPEMbI: 00 00BEME IIITHNHIPA; 00 00BEME KOHYCA.
BeiBoauTh GopMyIIbl A7 BEIYUCICHU 00bEMa YCEUEHHOTO KOHYCA.

HccnenoBath OCTpOSHHBIE MOJIENH, B TOM YHCJIE U C
UCIIOJIb30BaHHUEM arapaTa anreOpbl.

3HaTh BO3MOXXHOCTH pEIIeHH 337a4 Ha TIOCTPOSHUE LIUPKYJIEM U
JMHEWKOMH, O KJTAaCCHYECKUX HEPA3pEIIMMBbIX 3aadax.

CB0001HO OnIepUpPOBATH NOHATHUAMH: [IIAPOBOW CETMEHT, IAPOBOU
CJIOH, IIapOBOM CEKTOP, OCHOBAHUE U BBHICOTA CETMEHTA, OCHOBaHHE U
BBICOTA IIAPOBOTO CIIOS.

BuiBoanTh GopMyITBI 7SI HAXOXKICHUS 00HEMOB IIAPOBOTO CETMEHTA,
[IapOBOTO CEKTOPA, TIOMIAH CheEpHI.

Joxa3biBaTh TEOpEMY 00 00BEME 1Iapa.

Pemath crepeomeTprudeckue 3aqaqn, CBI3aHHbIE C 00bEMOM MIapa,
[1apOBOTO CETMEHTA, MMAPOBOTO CEKTOPa, TUONIAJIBI0 cephl.
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CpaBHHBATH 1 AHATU3UPOBATH YTBEPXKJCHUS C I[EJIBIO BBISBICHUS
JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PacCyKIACHUH.

AHAIU3HPOBATH ¥ MOIEJMPOBATH Ha S3bIKE TEOMETPHU PEATbHBIC
CHUTYyalluH, CBA3aHHBIE C 00BEMOM IIIapa, MApOBOTO CErMEHTa, IapOBOTO
CErMEHTA, IIOMAIBI0 C(hEpHI.

CB000IHO ONIEPUPOBATH MOHATHEM: TIOOOHEIC TEJIa B
MIPOCTPaHCTBE.

Beruancasath 00bEMBI TEJ ¢ TOMOIIBIO OMPEICIIEHHOTO HHTETpaia.

Pemats crepeoMeTpHUeCKUE 3a/1a4H, CBSI3AHHBIC C COOTHOILICHHSMHU
MEX1y IUTOMIAISIMK MTOBEPXHOCTEH U 00bEMaMU TIOJOOHBIX TEJI.

IpoBOANTH JIOTHYECKU KOPPEKTHBIC T0KAa3aTeJbHbIE PACCYKIEHUS
MIPH PEIICHUH TEOMETPHUYECKUX 3a]1a4, CBA3aHHBIX C BBIYUCICHUECM
00BEMOB TEJI C MMOMOIILIO ONPEACTEHHOTO HHTErpalia, HaXOXKICHUEM
COOTHOIICHHS MEX Ty IJIOMIAJSIMH TOBEPXHOCTEH U 00bEMaMU TIOTOOHBIX
TEJI.

AHAIU3HPOBATH ¥ MOJIEJMPOBATH Ha S3bIKE TCOMETPHUU PEATbHBIC
CUTyaluu, CBA3aHHLIC C O6’béMaMI/I 1 MMOBCPXHOCTAMM TCJI, HA
JIOKa3aTeJIbCTBO U HA HAXO0XJICHUE FE€OMETPUUECKUX BEITMUNH
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Pabouas npozpamma yuedbnozo Kypca «Bepoamnocmo u cmamucmukay
Henu uzyuenus yueonozo Kypca

VY4eOHbIil Kypc «BeposiITHOCTh M CTaTUCTUKa» YIIIyOJEHHOTO YpOBHS SIBISETCS MPOAOKEHUEM
U pa3BUTHEM OJHOMMEHHOro Yy4eOHOro Kypca YrIyOJIEHHOTrO YpOBHS OCHOBHOHM mikoisbl. Kypce
MpeIHa3HaueH i GOPMUPOBAHUS Y O0YJAIOIIUXCS CTATUCTUYECKOW KyJIbTYyphl M IOHUMAHUS POJIU
TEOpUU BEPOSITHOCTEH KaK MaTeMaTH4YeCKOro WHCTPYMEHTa MJii H3y4eHUsl CIy4dailHbIX COOBITHIA,
BEJIMYMH U IpoueccoB. [Ipu m3ydyeHnn Kypca oOoramiarorcs NpEeACTaBIEHUS y4yalluXcs O MeToAax
UCCIIEIOBaHMUsI M3MEHYMBOTO MHpa, pa3BUBAeTC IOHMMAaHHWE 3HAYUMOCTH U  OOILIHOCTHU
MAaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMIIEMOW YaCTU COBPEMEHHOIO €CTECTBEHHOHAYYHOT'O
MHUPOBO33PEHHUSI.

CopepxaHue Kypca HaIpaBJIEHO HA 3aKpPEIUIEHWE 3HAHUM, MOJYYEHHBIX NPU U3YYEHHM Kypca
OCHOBHOM IIKOJIBI U HA PA3BUTHUE NPEACTABICHUN O CIIy4ailHbIX BEJIMYMHAX U B3aUMOCBS3IX MEXIY
HHMU HA BaXHBIX IPUMEPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKarollero Mupa. B pesynbrare y
oOyuaromuxcsi J0JDKHO COPMUPOBATHCS TMPEACTaBIeHUE O Hauboliee yHOTPeOUTEIbHBIX M OOIIMX
MaTEMaTHYECKUX MOJECIISX, UCIIOIB3YEMBIX IS OMUCAHUS aHTPOIIOMETPUICCKHUX H JeMOTPadUICCKUX
BEJIMYMH, TOTPEIIHOCTEH B paszIUYHbIE POJa H3MEPEHUSX, IJIUTENbHOCTH Oe30TKa3HOW paboTh
TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTHK MACCOBBIX SIBJICHHHA W IPOIIECCOB B OOIIECTBE. YUEOHBIN
Kypc sBiserca 0a30if Afii OCBOCHHS BEpPOSTHOCTHO-CTATUCTHUYECKUX METOJ0B, HEOOXOAMMBIX
CIICLIMAIMCTAM HE TOJbKO MHKEHEPHBIX CIEHNHAIBHOCTEMN, HO TAK)KE COLIMAIIBHBIX U IICUXOJIOTUYECKHX,
MTOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHBIE HAYKH B 3HAUUTEIHHONW Mepe UCHOIB3YIOT anmnapar aHaan3a
OonpmMX JaHHBIX. LIeHTpampHYI0 YacTh Kypca 3aHHMaeT OOCYXJEHHE 3aKoHa OOJBIIMX YHCeT —
(hyHIaMEHTAIBHOTO 3aKOHA MPUPOJIbI, UMEIOLIET0 MAaTEMaTUUYECKYIO (popMan3aIuio.

B coorBeTcTBUMM ¢ yKazaHHBIMH LEISIMH B CTPYKType YydeOHOro kypca «BeposiTHOCTH U
CTaTUCTUKA» CpPEOHEH IIKOJbl Ha YIIIyONEHHOM YPOBHE BBIACJIECHBI OCHOBHBIE COJIep)KaTeIbHbIC
muHNH: «CinydaiiHbie COOBITHS M BEPOSITHOCTH» M «CITydaifHbIe BETUYHHBI H 3aKOH OOJIBIIIIX YHCEI.

[ToMrMO OCHOBHBIX JTMHUHM B KypC BKJIIOYEHBI DJIEMEHTHI TEOpUHU TpadoB U TEOPUU MHOKECTB,
HEOoOXOJUMBIE [UIsl TOJHOLEHHOTO OCBOGHMSI MaTepualla JaHHOIO y4eOHOro Kypca M CMEXHBIX
MaTEeMaTHYECKUX y4eOHBIX KYyPCOB.

Conepxxanne nuHuM «CllydailHble COOBITHSI W BEPOSITHOCTHY  CIIY’)KUT OCHOBOM ISt
(dbopMupoBaHUs TIPEACTABICHUN O paclpefelieHUH BEpOATHOCTEH MeXAy 3HAYCHHSIMH CIydalHBIX
BEJIMYMH. BaXKHYIO 4acTh B 3TOW COJEPKATEIbHOW JIMHUM 3aHUMAET M3yYEHUE T€OMETPUUYECKOrO U
OMHOMHUATBHOTO paclpeaeNeH!il 1 3HAKOMCTBO C UX HEMPEPhIBHBIMU aHAJIOTaMU — MOKa3aTeNbHBIM U
HOPMAaJIbHBIM PaclpeIeTICHUSIMH.

TeMbl, CBsI3aHHbIE C HENPEPBIBHBIMU CIIyYaHBIMM BEJIMYMHAMU U PACHPEICIICHUSMH,
AKIICHTUPYIOT BHUMaHUE OOyJaronIuXxcsl Ha ONMMCAHUM M U3YYCHUH CIYYalHBIX SIBIEHUU C TTOMOIIBIO
HenpepbelBHBIX  (QyHKIMHA. OCHOBHOE BHUMaHHE yIEIseTcs IOKa3aTeIbHOMY U HOPMAalbHOMY
pacrpeneeHusIM.

B xypce mnpenycMmarpuBaercsi O3HAKOMHUTEIIBHOE M3YYEHHUE CBA3M MEXAY CIy4YalHbBIMU

BEJIMYMHAMHU M OTHCAHUE ATOM CBSI3M C MOMOIIBI0 KOY(PDHUIIMEHTAa KOPPESAIUN B €ro BEIOOPOYHOTO
aHajora. JTU 3JEMEHThI COJEP)KaHMs Pa3BUBAIOT TeMy «J/luarpamMmbl paccemBaHMs», W3YYEHHYIO B
OCHOBHOI IITKOJI€, U BO MHOTOM OITMPAIOTCS Ha CBEJICHUS M3 KypCOB alNreOpbl U TEOMETPHUH.

Emeé ommH sneMeHT coneprkaHMs, KOTOPBIM MNpeaiaraercss Ha O3HAaKOMHUTEILHOM YPOBHE —
MOCIIEI0BATEIHHOCTh CIIYYalHBIX HE3aBHCUMBIX COOBITHI, HACTYMAIOUIUX B EIUHHUILY BPEMEHH.
O3HakoMJICHHE C pacIpeiesieHueM BEPOSTHOCTEH KOJMYECTBA TaKUX COOBITUNA HOCHUT Pa3BHUBAIOIIHI
XapakTep W SIBISETCA aKTyalbHBIM I OyAyluxX aOWTYpUEHTOB, TNOCTYMAIIUX Ha Y4eOHBIC
CIICHHUaJIbHOCTH, CBA3aHHBIC C 06H1€CTB€HHI)IMI/I HayKaMH, TIICUXOJIOTHEN 1 YIIpaBJICHUEM.

Mecmo Kypca 6 yuedoHOM naane

B Y4eOHoM miaHe Ha u3ydeHune yaeOHOro Kypca « BeposiTHOCTh M CTaTUCTHKA» Ha YIITyOJIEHHOM
YpOBHE OTBOAUTCS /8 y4eOHBIX YacoB.
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Ilnanupyemoie npeomemuoie pe3yibmamsl 0C60EHUS PABOYEll RPOZPAMMbL

OcBoenne y4eOHOro Kypca «BeposSTHOCTh M CTaTHCTHKa» Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus JOJDKHO 00OecrednBaTh JOCTH)KEHHE CIEAYIOIIMX HPEIMETHBIX 00pa30BaTesIbHBIX
pe3yabTaToB:

e CB00OOIHO OmEepUpOBaTh MOHATUSAMH: Tpad, TUIOCKHI rpad, CBA3HBIA rpad, myTh B Trpade, elb,
LUKJI, IEPEBO, CTEIIEHb BEPIIUHBI, IEPEBO CIIY4aliHOIO SKCIIEPUMEHTA.

e (CBOOOJHO ONEpPUPOBATH HOHATUAMM: CIy4YalHBIH SKCHEPUMEHT (OIBIT), CiIydailHOE COOBITHE,
JIEMEHTApHOE CllydailHOe COObITHE (JIEMEHTAapHbI HCXOJ) CIy4alHOro OIBITA; HAXOAWUTh
BEPOSTHOCTH COOBITUI B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTaPHBIMU COOBITHSIMH.

e Haxomuts u ¢opmynupoBaTh COOBITUS: NEepecedeHne, 00beIMHEHNE JaHHBIX COOBITUH, COOBITHE,
IIPOTUBOIIOJIOKHOE JAaHHOMY; MCIIONb30BaTh JIUarpaMMmbl OWiepa, KOOPAMHATHYIO IPAMYIO UL
peleHust 3a/1a4; MOJIb30BaThCS (OPMYIION CIOXKEHUS BEPOSTHOCTEH ISl BEPOSITHOCTEH ABYX M Tpex
CITy4alHBIX COOBITHIA.

e OmnepupoBaTh NOHSTHUSIMHU: YCIOBHAsE BEPOSITHOCTb, YMHOXEHHE BEPOSITHOCTEH, HE3aBUCHMBbIE
COOBITHS, IEPEBO CIYYAHOTO YKCIEPUMEHTA; HAXOAUTh BEPOSITHOCTHA COOBITHI C IOMOIIBIO MpaBUiIa
YMHOXKEHUS, JepeBa CIy4allHOTO OIbITa, MCIOJIb30BaTh (POPMYIYy HOJIHOH BEPOATHOCTH, (OpMyIy
Baiieca mpu pemieHnn 3agad; ONpeAessITh HE3aBHCUMOCTh COOBITHH 1O (opMyiie M IO OpraHU3aluu
CIIy4allHOTO 3KCIIEPUMEHTA.

e [IpuMeHATh H3yyeHHBIE KOMOMHATOpPHBIE (HOPMYJIbI Ul NEPEUYUCIICHUS 3JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUI CITy4allHOrO OMBITA, PELICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEH.

e (CB00OJHO OnepupoOBaTh MOHATUAMU: OMHAPHBIN CITyyailHbIN OIBIT (MCHBITAHKE), YCIIEX U HeyAaya,
HE3aBUCHMBbIC UCHBITAHUS, CEPUs UCTIBITAHUIN; HAXOAUTh BEPOSTHOCTH COOBITHI: B CEpUM UCIIBITAHUIN
710 TIEPBOTO yCIeXa; B CEPHH MCIIBITAaHUH BepHysun; B OonbITe, CBI3aHHOM CO CIIy9aifHBIM BEIOOpOM M3
KOHEYHON COBOKYITHOCTH.

e CBOOOIHO ONEpUPOBATh MOHATUSAMHU: CIydailHas BeJIMYWHA, pPAacIpeesieHue BEpPOSATHOCTEH,
auarpamMma pacrpezeneHus, OuHapHas ciydaiiHas BeJIMYMHA, TIE€OMETpPHYEcKoe, OMHOMMAILHOE
pacrpeneieHue.

e OmnepupoBaTh MOHATHSAMH: COBMECTHOE pACIpeeIeHUE JBYX CIy4YalHbIX BEJIMYMH; HCIOIb30BaTh
TabJIUIly COBMECTHOI'O paclpe/ielieHusl JBYX CIIyd4alHBIX BEJIMYMH JUIS BBIACICHUS paclpeieieHus
Ka)KJI0W BEJTMYMHBI, ONIPEEIICHNS] HE3aBUCUMOCTH CIy4YailHbIX BEJIUMYMH.

e CBOOOJHO oOmNEpUpPOBaTH MOHATHEM MAaTEMAaTUYECKOrO OXMJIAHHUS CIydyallHOH BETUYMHBI
(pactipenienieHuns1); TPUMEHATh CBOMCTBa MaTeMaTHYECKOTo OXMIAHWS TpPH pelIeHUuHM 3ajad;
BBIUYHCIISATh MAaTEMAaTUYECKOE 0)KHJIaHNE OMHOMHUAJIBHOTO U T€OMETPUYECKOTO paclpeiesieHU .

e (CB00OJIHO ONEepUpPOBATh MOHATUAMU: JUCIIEPCUs], CTAHAPTHOE OTKJIOHEHUE CIy4aiiHOI BeMYMHBI,
NPUMEHATh CBOMCTBAa JMCIIEPCHU CIIydyailHON BeNWYMHBI (pacnpeiesieHHs) NpU PpeLIeHUH 3ajad;
BBIUUCIATh JUCHEPCUI0 M CTaHJApTHOE OTKJIOHEHHWE TIeOMETPUYECKOr0 U OMHOMMAILHOTO
pacIpeneieHui.

e BpuuciiITh BHIOOPOYHBIE XApaKTEPUCTHKU MO JAHHOM BBIOOPKE U OILIEHHWBATH XapaKTEPUCTUKHU
reHepalbHON COBOKYIMHOCTH JaHHBIX IO BBIOOPOUYHBIM XapakTepucTukaMm. OneHUBaTh BEPOSTHOCTU
COOBITUM W TMpOBEPATh MNPOCTEHIIME CTAaTUCTUYECKHE THIOTE3bl, MOJB3YSICh H3YUYEHHBIMHU
pacnpeneneHusIMH.

Cooepotcanue yueonozo Kypca

I'pad, cBs3ublil rpad, myTH B rpade: nukiasl U nend. CreneHb (BaJIEHTHOCTb) BEPILUHBI.
I'padsr Ha mockocTH. [lepeBssi.

CrnydvaiiHple SKCIIEPUMEHTHI (OMBITHI) M CllydailHble COOBITHS. DJIeMEHTapHble COOBITHS
(ucxonpl). BepostHOCTh ciy4ailHOro coObITHsS. BIM30CTh YacTOTBl W BEPOSTHOCTH COOBITHH.
Cry4aiiHbI€ OIBITHI C PABHOBO3MOYXHBIMH JIEMEHTAPHBIMH COOBITHUSMHU.

Onepanuu HaJX COOBITMAMU: IepecedeHue, OOBbEIMHEHHE, NPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. opmysia c0KeHus1 BEpOATHOCTEM.

VYcioBHas BEpPOSITHOCTh. YMHOXKEHHE BEpPOSATHOCTEW. JlepeBO cly4allHOro 3KCHEPUMEHTA.
®opmyna nonHoil BeposatHocTu. Popmyna baiieca. HezaBucumblie coObITHS.

38



bunapHBI citydaliHbII ONBIT (MCHBITAaHUE), ycleX M Heynada. He3aBucuMble UCIBITAHUS.
Cepusi He3aBUCUMBIX HCHBITaHUI 10 mnepBoro ycmexa. llepectaHoBku u Qaktopuan. Yucio
coueranuii. Tpeyronapauk [lackans. @opmyna 6unoma HeroToHa.

Cepuss He3aBHUCHMBIX HUclbITaHui  bepuymnu. CrydaifHpld  BBIOOp M3  KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacnpeneneHwe BeposTHOCcTeH. Jlumarpamma pacnpenesneHus.
Onepauuy Hajg  cioydyalHBIMUM  BenuMuMHaMu. bunapHas ciydaiiHag BenunuuHa. [Ipumepst
pacnpesiesieHui, B TOM YHCIIe TeOMETPUIecKoe U OMHOMUANBHOE.

CoBMecTHOE pacnpeiesieHrue JBYX ClydyaHbIX BelnurnH. He3aBucuMeble citydailHble BEIMYMHBI.

MartemaTtuueckoe OXHJIaHUE CIydallHOM Belu4uHbl (pacmpenenenus). [Ipumepbl npumeHeHUs
MaTEeMaTHYECKOTO OXHUIaHWs (CTpaxoBaHHE, JOTepes). MareMaTHdecKoe OXKHIaHue OWHapHOU
CIIy4allHOM BeJWYMHBbl. MaTeMaTuyeckoe OXKUJAHUE CYMMBbI CIy4alHBIX BEJIMYMH. MaTtemaTudeckoe
OKU/IaHUE TEOMETPUIECKOTO U OMHOMHATILHOTO pacTpeaeICHHMN.

Jlucriepcusi ¥ CTaHAApTHOE OTKIIOHEHHE CIy4YaliHOW BenuuyuHbl (pacmpenenenus). ucnepcus
OMHApHON CiTydaifHOW BeNMYMHBL. MaremMaTudeckoe OXKMIaHWE TPOM3BENCHUS U IUCIEPCHS CyMMBI
HE3aBHCHUMBIX CIy4YalHbIX BenuuMH. Jlucriepcuss W CTaHIAPTHOE OTKIOHEHHE OMHOMHUAIBHOTO
pacupenenenus. /lucnepcus U CTaHAAPTHOE OTKIOHEHHE F€OMETPUUYECKOrO PaCIIPEICIICHHUS.

HepasenctBo YeObiméBa. Teopema YeObnmuéBa. Teopema bepuymnn. 3axkoH OONBIIMX YHCEN.
Bribopounsiii mMeton wuccnenoBanuii. Breibopounsie xapakrtepucTuku. OlEHHBaHUE BEPOSATHOCTH
COOBITHS TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka MPOCTEUIIUX TUIOTE3 C TMOMOIIBI0 H3YUEHHBIX
pacrpeeneHui.

HenpepsiBable  ciy4aiiHple BenuuuHbl. [lpumepsl. DyHKIMSA [UIOTHOCTH  BEPOSITHOCTH
pacnipenenenus. PaBHOMepHOe pacmpeielieHue W €ro CBOWCTBa. 3ajaud, NPUBOASAIIAE K
[I0Ka3aTEIbHOMY PACIpEeeICHUI0. 3aaun, MPUBOASIINE K HOpMaJIbHOMY pacnpeneneHno. OyHKuus
IUIOTHOCTH BEPOSATHOCTH IIOKA3aTEJIIbHOTO pACHpEelesIeHUs, (QYHKIMS IJIOTHOCTH BEPOATHOCTU
HOPMAaJIBHOTO pactpeaeineHns. OyHKIHs INIOTHOCTH U CBOWCTBA HOPMAJIbHOI'O PACIIPECIICHHUS.

[TocnenoBarenbHOCT,  OJAMHOYHBIX  HE3AaBUCHUMBIX  COOBITMH.  3amaud, TPUBOAAIINE K
pactpenenenuro Ilyaccona.

KoBapuanus aByx cnydaiiHbix BenuuuH. Koapduuuent nuneiiHoi koppensuuu. CoBMecTHBIE
HaOII0CHUs IBYX BeNUYMH. BbiOOpouHbIil KO3 uuueHT Koppeasuuu. Paznuuue Mexay JTUHEHHON
CBA3BIO M IPUYMHHO-CIICCTBEHHOM CBA3bI0. JIMHENHas perpeccus, MeTol HAMMEHBIINX KBAJPATOB.
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Temamuueckoe naianupoganue yuedHozo Kypca

Ha3Banue pa3nena (Tembl)
(KOJIMY€eCTBO YaCOB)

OcHoBHOe conep:kanne

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqamumxcsl

JJIeMeHTBbI KOMOMHATOPHUKH

(12 9)

KomOuHaTropHOe npaBuiio yMHOXKEHHSI.
[TepecTanoBku u dakTopuair. Yucio
coueranuid. TpeyronsHuk Ilackains.
dopmyna 6unoma HetoToHa

DopMyJIMPOBATH U I0Ka3bIBATh KOMOWHATOPHBIE (PAKTHL.

Hcnonb30BaTh IPaBIIIO YMHOKECHUS, H3y4eHHbIE KOMOWHATOPHBIE ()OPMYITBI IS
MepeYNCICHUS HIEMEHTOB PAa3IMIHBIX MHOXKECTB, B TOM YHCIIE 3JIEMEHTAPHBIX COOBITHH B
CIIy4aifHOM OTIBITE.

Moab3oBaTbest hopmynoit u TpeyronsHukoM [lackans mis onpeneneHus Ynucia COYeTaHuM.
IpumensaTs hopmyny 6mHOMa HhroTOHA 17151 MpeoOpa3oBaHus BRIpaXKEHUH

JJieMeHTBI TeOpuH rpagos

(8w

I'pad, cBszubIi rpad, npencraBneHue
3aJauu ¢ moMoulbio rpaga. CreneHp
(BasenTHOCTR) BepmHEL. [1yTh B Tpade.
Hernu u nukaer. ['padpl Ha MIIOCKOCTH.
HepeBo ciaydailHOro 3KCIepuMeHTa

IpencraBasTh 00BEKTHI U CBSI3H MEXK/Ly HUMH C TIOMOIIbIO rpada, HaXOUTh MyTH
MeX]ly BEpLUIMHAMH Tpada.
Boiensite B rpad)e HEmH U [UKJIBL.

CTpouTB JIepeBO MO ONMUCAHUIO CIIyYaifHOTO OIIBITA, ONUCHIBATH CIyYaiiHbIC COOBITHS B
TEpMHHAX JICpeBa.
PemaTp 33/1a4u ¢ MOMOIIBIO TpagoB

CayuaiiHble ONBITHI,
cIy4yaiiHble COOBITHS U
BEPOSITHOCTH COOBITHI
(8w)

CrnyyaifHple KCTIEPUMEHTHI (OTIBITHI) H
CIyqdaiiHbIe COOBITHS. DIeMEeHTapHbIE
coObITHA (MCcX0/b1). BeposiTHOCTD
ciryyaifHoOro coObITHs. BepositHoctn
COOBITHI B OIBITAX C PABHOBO3MOKHBIMH
3JIEMEHTAPHBIMY COOBITHSIMU

BoigenssTh 1 ONUCHIBATDH CITy4YailHBIE COOBITHS B CITyYaifHOM OITBITE.
®opMyJIMPOBaTh yCIOBUS IPOBEACHUS CIy4aifHOTO OIbITA.

HaXOZ]](ITI) BEPOATHOCTHU COOBITHUH B OIIBITAX C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU
HCXOIaMHU

Onepanuu Hajg
MHOKeCTBAMM U COOBITHAMH.
CioxeHne 1 yMHOKeHHUe
BEPOATHOCTEI. Y cJIOBHAs
BeposiTHOCTh. He3aBucumblie
coObITHS

(24 9)

[Tepecedenne, 00beTUHEHNE MHOKECTB U
COOBITHIA, TPOTUBOIIOJIOKHbIE COOBITHSL.
dopMyIa CI0KEHUS BEPOSITHOCTEN
YcnoBHas BEPOSTHOCTb. Y MHOXKEHHE
BeposiTHOCTEW. DopMyIia yCIOBHOM
BeposiTHOCTH. POpMyIIa MOIHON
BepoarHoctu. Dopmyna baiieca.
HezaBucumbie coObITHS

Hcnoan3oBaTh muarpaMmbl Diiyiepa 1 BepOaibHOE OIMCaHUue COOBITHI MPU BHITIOJTHEHUH
orepauuil HaJ COOBITHSMU.

OueHnBaTh U3MEHEHUE BEPOSITHOCTEI COOBITHI 110 Mepe HACTYIUICHHS APYTHX COOBITHH B
CJIy4ailHOM OIIBITE.

Pemats 3a1a4n, B TOM 4HCIIE C HCIIOIB30BAHUEM J€PEBA CIYYalHOTO OIBITA, HhOpMYIT
CJIOJKEHHSI 1 YMHOXKEHUS BEPOSTHOCTEH

Cepun nocJjieqoBaTebHbIX
ucnbsiTanuii. UcnbiTanus
Bepuyaau. Cny4daiiHblii
BBIOOP M3 KOHEYHOM
COBOKYIHOCTH

(84)

bunapHbIil ciydaliHBIN OTIBIT
(ucmpITanKe), ycrex U Heynava.
HezaBucumeie ncnsitanus. Cepust
HE3aBHCHMBIX UCIBITAHUH 10 IEPBOTO
ycnexa. Cepusi HE3aBUCHMBIX
ncneitanuii beprymmm. Ciny4aitabrit
BBIOOD M3 KOHEYHOI COBOKYITHOCTH.

Pa3ouBaTth cl10XHbBIE SKCTIEPUMEHTHI HAa OTJIEJIbHBIE HCIIBITAHUS.

Pemarts 331241 Ha MOMCK BEPOSITHOCTEH COOBITHI B CEpUM UCTIBITAHUH JJO TIEPBOTO ycexa
1 B CepUsAX UCIBITaHNI bepHyim, a Takke B ONBITax CO CIIyd4aifHBIM BEIOOPOM M3 KOHEYHOMH
COBOKYITHOCTH C MCIIOJIb30BaHUEM KOMOWHATOPHBIX (hakTOB U (POpMYJI, B TOM YHUCIIE B XOZ€
MPAKTUYECKON padOTHI C MPUMEHEHNEM CTaHJAPTHBIX (QYHKIMA
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[IpakTuyeckas padoTa c
HCIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHIL

Cayu4aiiHble BeJIHYHHBI H
pacnpeneieHus
(14 v)

Crnyuaitnas BenmunHa. Pacripenenenne
BepoATHOCTEN. J(narpamma
pacnpeznenenus. Onepannu HaJ
cily4yailHpIMH BennuuHamu. [IpumMepsl
pactpeneneHuil. bunapHas cirydaiiHast
BeJIMYMHA. ['eoMeTpruueckoe
pacnpenenenue. bunoMmuansHoe
pacrpeneneHue. MaremaTudeckoe
0XXKUJAHUE CIy4YaillHOW BEJIMYMUHBI.
CoBMecCTHOE pacnpeaesieHue ABYX
ciny4yailHeix BennunH. He3aBucumeie
ciy4aitHpie BenuuuHbl. CBOMCTBA
MaTeMaTHYECKOr0 0)KMIaHMsL.
Maremarnyeckoe OKuganie OnHAPHON
CIIy4ailHOW BENUYUHBL. MaTemMaTu4ecKoe
OKUJaHUE T€OMETPUUECKOT0 U
OMHOMHAIIEHOTO pacTpeIeTICHAN.
Hucnepcus ¥ cTaHaapTHOE OTKJIIOHEHUE.
Hucnepcust OuHapHOM ciydaifHOi
BennyuHbL. CBOMCTBA TUCIIEPCUM.
MareMatuyeckoe OxXuIaHNE
MIPOU3BEIICHUS U TUCTIEPCUS CYMMBI
HE3aBUCHUMBIX CITyYalHBIX BETUUHH.
Jucniepcust OMHOMUATHHOTO
pacrpeneneHusl.

[IpakTnueckas padorta ¢
WCTIOJTb30BAaHUEM SJIEKTPOHHBIX TabIHI]

OcBauBaTh TOHATHUS: CITydaiiHast BETUYMHA, pacTpeeneHue, Tabauma pactpeneIeHns,
JuarpaMMa pacipeeacHusl.

HaxoauTth 3Ha4€HUSI CYMMBI U IPOU3BEICHUS CITyYalHBIX BEJIUYKH.

CTpouth OMHApHBIE PacIIpeelIeHNS M0 ONICAHNIO COOBITHI B CITy4aifHBIX OTBITaX.
CTpouTs U pacrno3HaBaTh FTEOMETPUUECKOEC U OMHOMHUAIILHOE PACIIPEICIICHUS.

Pematsp 3a71a4n Ha BEIYUCICHUE MATEMATUUYECKOTO OXKHUIAHMUS.

CTpouTh COBMECTHBIE pacTpeeNICHHs.

HM3y4yaTth cBOMCTBa MATEMATUYECKOTO OKUJAHUSL.

PemaTs 331241 ¢ MOMOIIBIO U3YYEHHBIX CBOMCTB.

[To m3y4yeHHBIM QOopMyITaM HAXOAUTH MATEMATUIECKIE OKUIAHHS CITyIaiHbIX BETHINH,
MMEIOINX TeOMETPUIECKOE U OMHOMHUAIIEHOE PaclpeIeICHHS

OcBauBaTh ITOHSITHS: AUCTIEpCHUs, CTAHAAPTHOC OTKIIOHCHHUE CHy‘IElfIHOfI BCJIMYHHBI.
HaxoauTth TuCIiepcHio Mo pacipeeacHuro.

HM3yuartp cBOCTBAa JUCTIEPCHH.

[To u3y4yeHHBIM hOpMyITaM HAXOAUTH AUCIICPCHIO OMHOMHUAIBHOTO PACIIPE/ICIICHUS, B TOM
YHUCIIC B X0J1¢ IPAKTUYECKON PabOThI

3aK0H 00JLIINX YHCEJT
(4 )

Hepasenctso YebOniuena. Teopema
Yeornmena. Teopema beprymmu. 3akon
OospImx yrces. BeIOOpouHkIil MeTOT
HCCIIEIOBAaHUH.

[IpakTuueckas pabota c
WCTIOJIb30BAaHMEM JJIEKTPOHHBIX TabIuIL

Pa30upath 10Ka3aTeNbCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIN METOJ HCCIICOBAHI, B TOM YHCIIE B XOJIC TIPAKTHICCKOM
paboThl

IIpomMexyTOUHASK ATTECTAIUSA
(16 1)
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