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1. O6mas xapakTepucTHKa y4eOHOro npeamera «MaremaTuka»

PaGouass mporpamma 1o y4yeOHOMy mpenmery «MaremaTuka» HOpOGUIBHOIO  YPOBHS
001eo0pa3oBaTeIbHOM MOATOTOBKA B PaMKax CpEeJHEro NpoQecCHOHaIbHOTO 00pa3oBaHuUs
pa3paborana Ha ocHOBe DeepaabHOr0 roCyIapCTBEHHOT0 00pa30BaTEILHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUH, MPEIBIBISAEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, ¥ TPAJUINI poccuiickoro oOpa3oBanus. Peanuzanus nporpaMmmbl
o0ecrieunBaeT OBJAJIEHHE KIIOUEBBIMH  KOMIIETEHLHUSMU, COCTaBISIOIIMMU OCHOBY  JJIst
CaMOpa3BUTHS U HENPEPHIBHOTO 00pa30BaHUs, LETOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO U
MO3HABATEIBHOTO PA3BUTHSI TMYHOCTH O0YHAIOLITHXCSI.

B paGoueit nporpamme yuTeHbl uaeu U mnosioxeHus «KoHuenuuu pa3zBUTHs MAaTEMATHYECKOTO
obOpazoBanusi B Poccuiickoit @Dexmeparuu». B cooTBercTBUM C Ha3BaHHUEM  KOHICIIIUU
MaTeMaTHYecKoe 00pa3oBaHUe JOJDKHO, B YaCTHOCTH, pellaTh 3ajauy o0ecrieueHuss He00X0auMOro
CTPaHE YMCJIAa BBITYCKHUKOB, MAaTEMAaTUYECKAsl TOJATOTOBKA KOTOPBIX JOCTATOYHA ISl IPOIOKEHHS
oOpa3oBaHHMsl [0  pPa3IMYHBIM  HAmNpaBiICHUSAM, BKIIOYas  IpenojJaBaHUE  MaTeMaTHKH,
MaTeMaTHYeCKUe UCCIeIoBaHus, paboTy B chepe HHPOPMAIMOHHBIX TEXHOJIOTHH U Jp., a TAKKe
obecriedeHrss ISl KaKIOrO OO0YYaromerocs BO3MOYKHOCTH JIOCTHIKEHHSI — MaTeMaTHYeCKOM
MOATOTOBKH B COOTBETCTBUU C HEOOXOAUMBIM €MY YPOBHEM.

B snoxy uudposoii Tpanchopmaruu Beex chep 4enoBeuecKor NesTEIbHOCTH HEBO3MOKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIIOBEKOM 0€3 XOpomlleid MaTeMaTH4ecKOH MOArOTOBKH. JTO
OOyCJIOBJIEHO TEeM, YTO B HAIIM JHH PACTET YHUCIO CHEIHAIBHOCTEW, CBA3aHHBIX C
HENOCPEACTBEHHBIM IPUMEHEHHEM MAaTeMaTUKU: U B cdepe HKOHOMUKHM, U B Ou3HEce, U B
TEXHOJIOTUYECKHX O00NacTsiX, M Jaxe B TyMaHUTapHbIX cdepax. Takum oOpazoMm, Kpyr
oOydaromuxcsi, s KOTOPBIX MaTeMaTHKa CTAaHOBHUTCA 3HAUYMMBIM MIpeaMeToM, (yHIaMeHTOM
o0pa3oBaHMs, CYIIECTBEHHO pacmupsiercs. B Hero  BXomdT HE  TONBKO  oOydarommecs,
IUTAHUPYIOIIAE 3aHUMAThCS TBOPUYECKOH M MCCIIEOBATEILCKON paboTol B 00JaCTH MaTeMaTHKH,
nHpOPMATUKH, (PU3UKH, SKOHOMHUKHU M B APYTHX OOJNACTIX, HO M T€, KOMY MaTeMaTHKa Hy)XHa JJIs
UCIOJIb30BaHUs B MPO(Deccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MaTeMaTUKH OOYCIOBIE€Ha TeM, 4YTO €€ NPEeIMETOM SIBIISIOTCS
¢dbyHIaMeHTalIbHbIE CTPYKTYphl HAlllero MHpa: MPOCTPAHCTBEHHBbIE (OPMBI U KOJIUYECTBEHHBIE
OTHOIIECHHUS, (PYHKIIMOHAJIbHBIE 3aBUCUMOCTU M KAaTErOpUU HEONPEIEIEHHOCTH, OT MPOCTEHIINX,
YCBAaUBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, A0 IOCTATOUHO CJIOXKHBIX, HEOOXOAUMBIX JJIsi pa3BUTHSA
HayYHBIX M TEXHOJOIMYECKUX HJed. be3 KOHKPETHbIX MaTeMaTH4YeCKHUX 3HaHWHM 3aTpyJHEHO
MIOHMMAaHUE NPHUHLMIIOB YCTPOMCTBA M HCIIOJIb30BaHMS COBPEMEHHON TEXHUKH, BOCIPHUATHE U
UHTEepHpeTanys pazHoOOpa3HONH COLMANBHOM, HSKOHOMHYECKOM, MMOJUTHUYECKOW HHpOopMalny,
Manod(eKTUBHa  TOBCEJAHEBHAs  MpakTHYecKas  JeATelbHOCTh. Bo  MHOrux  cdepax
npodeccuoHanbHOM  JESATENbHOCTH TPeOYIOTCSI yYMEHMSI BBIIOJHATH pacy€Tbl, COCTABIATH
QJIITOPUTMBI, IPUMEHSATH (HOPMYJIbI, IPOBOJAUTH T€OMETPUUECKIE U3MEPEHUS U TOCTPOCHHUS], YUTATh,
oOpa0aTeIBaTh, MHTEPIIPETUPOBATh U MPEJACTABIATh MH(OPMALMIO B BUJIE TaOJHI, AWArpaMM U
rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIy4alHbIX COOBITHH.

O/HOBpEMEHHO € pacuIMpeHueM cdep NPUMEHEHHs MaTeMaTHKH B COBPEMEHHOM OOIECTBe
Bc€ Oojiee BaXXHBIM CTAHOBHUTCSI MAaT€MaTHYECKHH CTWUJIb MBIIUICHUS, TPOSIBISIIOIINNCA B
onpeeNI€HHBIX YMCTBEHHBIX HaBbIKax. B mporecce m3yueHuss MaTeMaTUKU B apceHasl MpUEMOB U
METOJIOB MBIIUIEHHUSI YeJIOBEKa E€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS WHAYKLUUS W JETyKIIHS,
0000IIeHne ¥ KOHKpeTH3allMs, aHaJIW3 M CHUHTe3, KiIacCHpUKalMs U cHcTeMaTh3anus,
abctparupoBanue u aHajmorus. OOBEKTH MaTeMaTHUECKHUX YMO3AKIIOYEHHMH, NpaBUiIa HX
KOHCTPYHPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKHX MOCTPOEHHH, CIIOCOOCTBYIOT BBIpabOTKE
yMeHHsT (POpMyIMpOBaTh, OOOCHOBBIBATH M JIOKA3bIBAaTh CYKJEHHUS, TEM CaMbiM (OPMHUPYIOT
JIOTUYECKUI CTWJIb MbIIUIeHUs. Benymas poip NpUHAIISKUT MareMaTHKe B (OPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTBHI MBIIIJIEHUS M BOCHUTAaHUM YMEHMM JEHCTBOBATh MO 3aJaHHBIM



aJITOpUTMaM, COBEPILIECHCTBOBATh M3BECTHBIE N KOHCTPYMPOBATh HOBbIE. B mponecce pemenns 3anay
— OCHOBBI JUIs OpraHM3aluy Y4eOHOH NEesATETbHOCTH Ha ypPOKax MaTeMaTUKU — pPa3BUBAIOTCA
TBOpPYECKasl U MPUKJIAHAS] CTOPOHBI MBIILIJIEHUS .

OOyuenne MaTemMaTuke AaET BO3MOXKHOCTH Pa3BUBATh y YYAIIMXCS TOYHYIO, PALMOHAIBHYIO H
nH(POPMATUBHYIO PEYb, yMEHHE OTOHMpaTh HauOoJiee MOJXOMAAIINE S3bIKOBBIC, CHMBOJIUYECKHUE,
rpaduUecKue CpeicTBa ISl BRIPAKECHUS CYXKICHUIN U HATJISITHOTO UX MPECTABICHHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOILIel KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SBISETCS oOOIIee
3HAKOMCTBO C METOJaMHU IIO3HAHUS ACUCTBUTEIBHOCTH, MPEACTABICHUE O IMPEIMETE U METOJE
MaTeMaTHKH, €ro OTIMYHUAX OT METO/A0B €CTECTBEHHBIX M I'yMaHUTApHBIX HayK, 00 OCOOEHHOCTAX
IPUMEHEHMs] MaTeMaTUKU JUld pelleHHs HAaydHbIX M NPUKIAAHBIX 3amad. Takum oOpasom,
MaTeMaTHueckoe 00pa3oBaHne BHOCUT CBOM BKJIaJ B (hopMUpOBaHHE OOIIEH KyJIbTYPHI YEIOBEKA.

W3yueHnne MaTeMaTHKU CIIOCOOCTBYET JSCTETUYECKOMY BOCIUTAHHIO YeJOBEKA, MOHUMAaHHIO
KpacoThl M U3ALIECTBA MaTEMAaTUYECKUX PACCYKJEHHH, BOCIPUATUIO TE€OMETPUUYECKHX (DOpM,
YCBOCHHUIO HJIEU CUMMETPHH.

2. Heau n3yyeHus yueOHoro npeamera «MareMaTuka

[IpuoputeTHbIMU 1ENSIMM  OOy4YeHUS MaTeMaTHKe Ha NPOPUIHHOM YpPOBHE MPOJOJIKAIOT
OCTaBaThCA:

- (opMHupoBaHUE IEHTPAIbHBIX MATEMAaTUYECKUX MOHSATHH (YHCIIO, BEITUYMHA, T€OMETpUUYECKas

¢burypa, nepemMeHHasi, BEPOSTHOCTb, (YHKIMS, MPOU3BOJIHAS, HHTETpaj), 0OECIeYyNBAIOLINX

MIPEEMCTBEHHOCTD U TMEPCIIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHuUs 00YJarOIIUXCS;

- MOJIBEICHNE yYAIUXCs Ha IOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H MAaTEMAaTUKU U

OKpY’KaloIIero MUpa, MOHMMAaHUIO MATEMAaTHKH KaK YacTH OOIIEH KyJIbTYPHI UEIIOBEUECTBA,

- Ppa3BUTHE WHTEJUIEKTYIbHBIX M TBOPYECKHX CIIOCOOHOCTEH y4alluxcs, MO3HaBaTelbHOMN

AKTUBHOCTH, HCCIIEIOBATEIbCKIX YMEHHU, KPUTHYHOCTH MBIIUICHUS, WHTEpEca K H3YUYCHHUIO

MaTEMAaTHKW;

- (dopmupoBanue (YHKIMOHAIHLHOH MAaTEeMaTWYeCKOH T'PAMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTEeMAaTHYECKHUE ACTIEKThl B PEATbHBIX KU3HCHHBIX CUTYAIUSAX W MPU U3yYECHUU JPYTUX YICOHBIX
MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OpMyIHpOBaTh HX Ha S3bIKE
MaTeMaTHUKHd M CO37aBaTh MaTeMaTHYeCKHUE MOJENH, MPUMEHSATh OCBOSHHBIM MaTeMaTHYeCKUN
anmapar s pelieHds MPaKTHUKO-OPUEHTHUPOBAHHBIX 3a7ad, WHTEPIPETHPOBATh U OLIEHUBATH
MOJTy9YCHHBIE PE3YIIbTATHI.

OcHOBHBIE JIMHUM COJIEpPKaHUs Kypca MaTeMaTHKHd B MPOQPMILHOTO YypoBHs: «Yucna u
BBIYUCIICHHS», «AnreOpa» («AnreOpanyeckre BBIPAKECHUS», «YPaBHEHUS UM HEPaBEHCTBAY),
«Hauana maremaTnueckoro ananuzay, «l'eomerpus» («I'eomeTpruueckue (GUIypsl U UX CBOMCTBAY,
«M3MepeHrne TeOMEeTpUYECKHX BEIHUMH»), «BepodarHocTs © cratucTHKa». JlaHHBIE JIMHUH
Pa3BUBAIOTCS NapajieNbHO, KaXKJash B COOTBETCTBUM C COOCTBEHHOH JIOTMKOH, OJHAKO He
HE3aBUCHMO OJlHa OT JApYrod, a B TECHOM KOHTakTe M B3aumozelcTBuu. Kpome sToro, mux
00BEMHSIET JIOTUYECKasi COCTABJISIONIAS], TPATUIIMOHHO MPHUCYIIasi MaTeMaTHKE M MPOHU3BIBAIOIIAS
BCE MaTeMaTHYeCKHe Kypchl M cojaepkatenbHble nuHHHA. ChopmyrnupoBanHoe B DenepambHOM
rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE CpeaHero ooOimero oOpa3oBaHus TpeOOBaHHE
«yMEHHE OIEpUpOBaTh TOHATHIMH: OIpEACTICHHe, aKCHOMa, TEOpeMa, CIIEACTBHE, CBOKCTBO,
MPU3HAK, JT0Ka3aTeIbCTBO, PAaBHOCUJIbHBIE (OPMYIHMPOBKH; yMeHHE (OpMYIHpOBaTh 00OpaTHOE U
MIPOTHBOIOJIOKHOE YTBEp)KJEHHE, NMPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, HCHOIB30BATh METO]
MaTEeMaTHYeCKON WHIYKIUU; MPOBOJUTH TOKA3aTENbHBIE PACCYKIEHUS TPH pEHICHUH 3ajad,
OLIEHUBATh JIOTUYECKYIO0 TIPAaBWJIBHOCTH pACCYy)KIACHHW» OTHOCHUTCS KO BCEM KypcaMm, a
dbopMHpOBaHHE JIOTHUECKUX YMEHHH pachpeiensieTcs 1O BCeM TrojaM OOydYeHHs Ha YpOBHE
CpenHero o0Iero oopa3oBaHMUs .

3. Mecto yueoHoro npeamera «MareMaTuka» B y4eOHOM ILIaHE

B cootBercTBHU C (I)eﬂepaHLHLIM TroCcyaapCTBCHHBIM 06pa30BaTCHLHLIM CTaHAapTOM CPEAHETO



obmiero oOpa3oBaHMsl MaTeMaTHKa SBISAETCS O0s3aTENbHBIM IPEAMETOM Ha JAHHOM YPOBHE
oOpazoBanus. B yueOHOM 1utaHe Ha u3ydeHwe mnpeamera «Marematuka» oTBoguTcs 320 4acos.
«MareMaTuka» B paMmKax TpEX y4eOHBIX KypcoB: «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAIN3ay,
«['eomerpusi»y, «BepoATHOCTb U CTaTUCTHKa». @dopMUpOBaHUE  JIOTUYECKUX  YMEHUH
OCYILLIECTBIISCTCA Ha NPOTSHKEHUH BCEX JIET OOy4YeHHs B CTaplled IIKOJle, a 3JIEMEHThl JIOIMKH
BKJIIOYAIOTCA B COJIEPKAHNE BCEX HA3BAHHBIX BBILIE KYPCOB.

O0bem ydyeOHOro npeamMeTa u BUAbI y4eOHOH padoThI

OuHoe 00yueHue

Bupn yueOHoii padoThI Bcero O0BbeM yacoB O0beM yacos
1 cemecTp 2 cemecTp

Mo nnany 320 116 204
C npenoaasarenem 287 110 177
JIeKIui 286 110 176
CamocTosiTe1bHasI padoTa 15 6 9

KoncyabTanus 1 - 1

IIpome:xyTounas aTrecrauus - IK3aMeH 18 Japyrue 18

3aouHoe o0y4eHue

Bun yyeOHoii padoThI Bcero O06beM yacon O0beM yacoB
1 cemecTp 2 cemecTp
Ilo mnany 320 116 204
C npenogaBareiemM 18 12 6
Jlexumit 17 12 5
CamocTosiTe1bHas padoTa 296 104 192
KOHCYJbTAIUSA 1 - 1
IIpoMexkyTOUYHAS aTTeCTALMS - IK3aMeH 6 AKp 6

4. TlnaHnupyemble pe3y/ibTaThl OCBOeHHUs y4eOHOro npeamera «MaTeMaTuka

OcBoenne yueOHoro npeamera «MaTemaTuka» JOKHO OOecreurBaTh JOCTHIKEHHE Ha YPOBHE
cpeaHero oOmero oOpa3oBaHMs CIEAYIOUIMX JIMYHOCTHBIX, METANpPEAMETHBIX U MPEIMETHBIX

O6p8.30BaTCJ]LHLIX PC3YyJIbTATOB:

JIM4HOCTHBIE PE3YJIBTATHI

JIndHOCTHEIE pe3yiibTaTel  OCBOCHUS

XapaKTepU3yIOTCSL:

Fpamcdancxoe eocnumaHnue.:

IPOrpamMMBbI

y4eOHOTro

npeameTa «MaTtemaTuka»

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MOZUIIMHM O0YUYarOIIETOCsI KaK aKTUBHOTO W OTBETCTBEHHOTO




YJieHa POCCUICKOTo OOIIEeCcTBa, MPEACTaBICHHEM O MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYpP TPAKIAHCKOTO 00IecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aWMOJICHCTBOBATh C COIMATBHBIMU WHCTUTYTAMHU B COOTBETCTBHH C WX (YHKIUSMU U
Ha3HAYCHUEM.

IHampuomuueckoe eocnumanue:

c(hOPMHUPOBAHHOCTBIO POCCUMCKON TPaKTAHCKOW HMJICHTUYHOCTH, YBOXCHHUS K MPOIUIOMY H
HACTOSIIEMY POCCUKCKON MAaTEMAaTHKH, UEHHOCTHBIM OTHOLIEHHWEM K JIOCTUKEHHUSIM POCCHUNCKHUX
MAaTEMaTUKOB U POCCHMCKOW MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3THUX JOCTUKECHHU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

/Jlyxoeno-upascmeennoe gocnumanue:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEW POCCHICKOro Hapoja; cpOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITUUECKOTO MOBEJCHUS, CBI3aHHOIO C MPAKTHUYECKUM IMPUMEHEHHEM JOCTHKEHUM HAYyKU
U JICATEIILHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOWYMBOTO OYIyIIETO.

Icmemuueckoe socnumanue:

9CTCTUYCCKUM OTHOIICHHUEM K MHDPY, BKIIHOYAA 3CTCTUKY MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ,
O6’beKTOB, 3aja4, pemeHI/Iﬁ, paccyx(neHHﬁ; BOCIIPUUMYHBOCTBIO K MATCMATHYCCKUM aCIICKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA.

@Du3uueckoe eocnumanue:

c(OPMHPOBAHHOCTHIO YMEHHUSI MPHUMEHSATh MAaTEMAaTHYECKHE 3HAHUS B WHTEpPECAX 3J0POBOTO H
6e3omacHoro o0pasa )KH3HH, OTBETCTBEHHOT'O OTHOIICHHUSI K CBOEMY 370POBBIO (310pOBOE NMUTAHME,
cOanmaHCUpPOBAaHHBIA PEXUM 3aHATUH M OTAbIXa, peryiaspHas (usuveckas aKTHUBHOCTB);
(bU3MYECKOTO COBEPILICHCTBOBAHUS MPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON JAESITENEHOCTHIO.

Tpyooeoe 6ocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTU TPYIOJIIOOUS; HHTEPECOM K pa3iIHuHbIM chepam
npoecCHOHATLHON JIeATEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTHKON M e MPWIOKCHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymiel mpodeccun U peaan30oBbIBaTh COOCTBCHHBIC YKH3HCHHBIC
IJIaHbl; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MAaTEMAaTUYECKOMY O00pa30BaHUIO U CaMOOOPA30BAHUIO Ha
MPOTSHKEHUHM BCEH KU3HU; TOTOBHOCTHIO K AKTMBHOMY YYacCTHIO B PELICHHUM MPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HAMPaBIEHHOCTH.

JKonouueckoe gocnumanue:

C(OPMHUPOBAHHOCTBIO ~ JKOJIOTUYECKOH  KyJIbTYPbl, TOHHUMAaHHUEM BJIHMSIHHUA  COLMAJIBHO-
SKOHOMMYECKHX IIPOLIECCOB HAa COCTOSHUE NPUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHHEM
IJ1I00aJTbHOTO XapaKTepa 3KOJOTHYECKUX Mpo0OsieM; OpUeHTallMel Ha IPUMEHEHHE MaTeMaTHYeCKUX
3HAHUU Ui pellleHus 3a7ad B 00JacTH OKpY’Karolleil cpesbl, INIaHUPOBAHUS MTOCTYIIKOB M OLIEHKU
UX BO3MOXHBIX MOCJEICTBUMN AJIs1 OKPY>KAIOILEN CPEIbl.

Ilennocmu nayunoz2o noznanusa:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN NMPAKTHKHU, TOHUMaHUEM MaTeMAaTHYECKON HayKu Kak c(epbl 4YeT0BEYECKON
NESATENIBHOCTH, ATAloB €€ pa3BUTHUA W 3HAYMMOCTH JUISl Pa3BUTHsA LMBUIM3ALUU; OBJAJCHUEM
SA3bIKOM MaTEMAaTUKH U MAaTEMaTU4ECKOW KYJIbTypOil KaK CPEACTBOM IO3HAHUS MHUPA; TOTOBHOCTBIO
OCYUIECTBIIAThH IPOCKTHYIO U UCCIIEN0BATEIbCKYIO NEATEIBHOCTD HHIUBUIYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATbBI

MeranpeaMeTHbIe pe3ysbTaThl OCBOEHHS MPOTpaMMbl ydueOHOro mpeamera «MaTemaTukay
XapaKTEPU3YIOTCS OBJIAJIEHUEM VHUBEPCANbHBIMU no3HA6AMENbHBIMU oeticmeusmu,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUSAMU,  VHUBEPCATbHLIMU — PeYIAMUGHIMU
oeticmeusimMu.



1) Ynusepcanvnvie nosnasamensvnsie oeticmsus, obecneuusarom opmuposanue OA306bix
KOZHUMUBHBIX npoyeccos odyuaowuxcs (0ceoeHue Memooos NO3HAHUSL OKPYICAIOujeco Mupa,
npUMeEHEHUe T02UYECKUX, UCCIe008AMEeNbCKUX ONepayull, yMeHull pabomams ¢ uHghopmayuetl).

baszoevie nozuueckue oeiicmeus:
- BBIABIIAITH U XapaKTEPU30BATh CYILECTBEHHbIE IMPU3HAKM MATEMaTHUECKUX OOBEKTOB, MOHSTUH,
OTHOLICHUHA MEXJY HOHATHAMH; (DOPMYTUpOBATh ONpEACICHHUS IOHATUH; yCTAaHABIMBAThH
CYIIECTBEHHBIN MPHU3HAK KiacCU(UKALMU, OCHOBAHUS JUIsI OOOOIIEHUSI U CPaBHEHUS, KPUTCPUH
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHUPOBAaTh U IPeoOpa3oBbIBATb CYXKJIEHHUS: yTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00ILUE; YCIOBHBIE;
BBISBIIATh MaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEYHs B (akTax, JaHHBIX,
HAOJIOACHUAX U YTBEPXKICHHSX; NPEJIaraTh KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUI;

JIeNIaTh  BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JAEIYKTHBHBIX M HHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUN;

IPOBOJUTH CAMOCTOSITEJILHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKHX YTBEpXKIEHHUH (MpsiMble U OT
IIPOTUBHOI'0), BBICTpPAUBaThb apryMEHTALMIO, [PUBOJUTH IPUMEPbl U  KOHTPIPUMEPSI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHS U BHIBOJIBI,

BBIOMpATh cnoco0 pemieHust y4eOHOW 3amaud (CpaBHUBATh HECKOJIIBKO BapHaHTOB pEIICHUS,
BBIOMpATh HaHOOJIee MOIXOISIINN ¢ Y4ETOM CaMOCTOSTEIHHO BBIZCIICHHBIX KPHTEPHEB).

Basoevie uccnedosamenvckue deiicmeus:

HCIIOJIb30BAaTh BOIIPOCHl KaK HCCIIEI0BATENbCKMM HMHCTPYMEHT NO3HaHUS; (OpMYJIHpOBATH
BOMPOCHI, (UKCHPYIOIIAE MPOTHBOpPEYHE, MPOOJIEMy, YCTaHABIMBATh HCKOMOE W JAHHOE,
bopMUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIINIO, MHCHHE;

MPOBOJIUTH CAMOCTOSTENILHO CIUITAHMPOBAHHBIM IKCIICPUMEHT, MCCIICIOBAHUE 10 YCTAHOBJICHHIO
0COOEHHOCTECH MaTeMaTHYeCKOro OOBEKTa, SBJCHUS, NPOIECCa, BBISBICHUIO 3aBHCHMOCTECH
MEXTy 00BEKTaMH, SIBIICHUSMH, TIPOIICCCAMU;

CaMOCTOATENILHO (HOPMYTHUpPOBaTh OOOOIIEHHS W BBIBOJBI IO pPe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHUSI, UCCIICIOBAHMSI, OIICHUBATh JTOCTOBEPHOCTH TOJYYCHHBIX PE3YJIbTATOB, BBHIBOJIOB M
000011 ;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIIECCA, a TAKKE BbI- JIBUTaTh MPEANOJIOKEHHS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX .

Paboma c ungpopmayueii:

- BBIIBIATH AePUUINTHl MHOOPMAIMH, NAHHBIX, HEOOXOAMMBIX JUIsi OTBETa Ha BOMPOC W IS
peleHus 3a/1auu;

- BRIOMpaTh UHGOPMAIUIO U3 UCTOUYHUKOB PA3NIUYHBIX TUIIOB, aHATH3UPOBATh, CUCTEMATU3UPOBATh
Y UHTEPIIPETUPOBATh HH(DOPMAIIUIO PA3TUYHBIX BUJOB U (POPM MpeACTaBICHUS;

- CTPYKTYpUpOBaTh WH(POPMAINIO, MPEICTABIATh €€ B Pas3IMuHBIX (hopMmax, HILTIOCTPUPOBATH
rpaduyecku;

- OIICHUBATh HAJEKHOCTh HH(DOPMAITUH 110 CAaMOCTOSITETHHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KommyHuKamugHwvle oelicmsus, 00ecneyusarom copmuposaHHocns
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

Obwenue:

- BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXKJICHUS B COOTBETCTBHH C YCJIOBHSIMH M IEISIMH OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIpa JKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHBMEHHBIX TEKCTaXx,
JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3aa49i, KOMMEHTHPOBATh MOJTYYCHHBIN pe3yibTar;



- B Xoie OOCYXIECHHs 3a/aBaTh BOINPOCHI IO CYIIECTBY  OOCYXJaeMOW TeMBbl, IMpPOOJIEMBI,
permaemMoi 3aaun, BHICKa3bIBaTh UEH, HALIEJICHHBIE Ha IOMCK pEIICHUs; COMOCTABIATH CBOU
CYXJIEHUS C CYXICHHUSMHU APYIHMX YYaCTHUKOB JMUAIOra, OOHApYKUBATh pa3jiMyhe U CXOACTBO
MO3UINI; B KOPPEKTHOH (hopMme PopMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHHUS,;

- TPEICTaBIATh pPE3YNbTaThl pEMICHHWsS 3a/a4d, OKCIIEPHMEHTAa, WCCICJOBAHHS, IPOCKTa;
CaMOCTOSATENILHO BBIOMPATh (hopMar BHICTYIUICHHS ¢ YUETOM 3a/1a4 MTPE3CHTALUN U OCOOCHHOCTEH
ayIMTOPHUU.

Compyonuuecmeo:

- IOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHTHOW U WHANBUAYAILHON paOOThI MPU PEIICHUN
y4yeOHBIX 3a/ay; NPUHUMATH I€JIb COBMECTHON JEATEIbHOCTH, IUIAHUPOBATH OpraHU3AIUI0
COBMECTHOI paboThl, pacmpeneisTb BHIbI padoT, JOroBapuBaThCSA, OOCYXAaTh MpPOLECC U
pe3ynbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

- y4acTBOBaTh B TPYMNNOBBIX ¢opMax paboThl (0O0CYX JACHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
MTYPMBD» W T.I.); BBINOJIHATE CBOI YacTh PabOThI M KOOPAWHHPOBATH CBOWM JCUCTBUS C
JIPYTUMHU 4Yj€HAMU KOMaH]Ibl; OIICHMBATh KAaueCTBO CBOEro BKJIaJa B OOIIMI MPOIYKT IO
KpUTepHsiM, CHOPMYIIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvle pezynamuenvle Oeticmsus, obecneuusaom @GopmMuposarue CcmvlCl08blX
YCMAHOB0K U HCUSHEHHBIX HABbLIKOS TUYHOCTIU.

Camoopzanuzayus:

- COCTaBJIATH IJIaH, AITOPUTM PELICHMs 3a/1a4l, BEIOUPATh CIIOCO0 PEIIeHus ¢ Y4ETOM UMEIOLINXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTb U KOPPEKTUPOBAaTh BapHAHTHI
pelieHuii ¢ y4€ToM HOBOW MH(pOpMaLUu.

Camokonmpone:

- BIIQJICTh HAaBBIKAMHU IIO3HABATENBHON pe(IeKCHH KaK OCO3HAaHUS COBEPIIACMBIX NEHCTBUU U
MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB; BJIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca v pe3ysibTaTa pelieHusl MaTeMaTH4eCKOl 3a/1auH;

- IPEABUJIETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IIPH PELIEHUH 3a1a4U, BHOCUTb KOPPEKTUBBI
B JIEATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAWJECHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEN;

- OLIEHUBATh COOTBETCTBUE PE3yjIbTaTa LIEIN U YCIOBUSAM, OOBSICHATh NPUYUHBI JOCTUKEHUS WIN
HEJOCTHKEHUSI PEe3Yy/IbTaTOB JIEATEIbHOCTH, HAXOAUTh OUIMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3VIJIBTATDBI

[IpenmeTHble pe3ynbTaThl OCBOEHHs paboueil mporpaMmbl MO MaTeMaTHKE MPEACTaBICHBI IO
rogaM oOOydeHHUs B paMKax OTAEIbHBIX KYpPCOB B COOTBETCTBYIOIIMX paszjenax HacTosmen
IIporpamMsl.

Pa6Gouas nporpamma yuye0HOro Kypca
«AJare0pa U Ha4YaJIa MATEMATHYECKOI0 AHAJIN32»

Lenu n3yyenus yueOHOTo Kypca

Kypc «Anrebpa u Hayama MaTeMaTHYECKOTO aHAJIN3a» ABISETCS OJHUM U3 HanloJiee 3HAaUNMBIX B
IporpamMMe crapiieil IKOJIbl, TOCKOJIBbKY, C OJHOM CTOPOHBI, OH 00€CIeUnBAET HHCTPYMEHTAIbHYIO
0a3y Juid W3y4eHMs] BCEX ECTECTBEHHOHAy4YHBIX KypCOB, a C JpPYroil CTOpoHBI, (opMUpYET
JoTUYeckoe M abCTpakTHOE MBIIUIEHUWE Y4Yalluxcs Ha YypOBHE, HEOOXOJMMOM JUIsi OCBOEHHUS
nH(pOPMATUKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH U JPYTHX JUCHMIUIMH. B pamkax
JAHHOTO Kypca ydallhecs OBJa/IeBalOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTopas



(dbopMynupyeT CBOH JOCTHKEHUSI B MAaTeMaTU4IecKoi popme.

Kypc anrebpel m Hayanm MaTeMaTH4YeCKOTO aHalM3a 3aKiaJblBa€T OCHOBY JUIsl YCIEIIHOTO
OBJIAJICHUSI 3aKOHAMU (U3UKH, XWUMHH, OWOJIOTUH, MOHUMAHHUS OCHOBHBIX TCHJIICHIIUN pPa3BUTHS
SKOHOMHKHU U OOIECTBCHHOW JKHU3HHU, MO3BOJISICT OPUCHTUPOBATHCS B COBPEMEHHBIX MU(POBBIX U
KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BAaTh MX Ul NAJbHEHIIEro oOpa3oBaHUsS H B
MOBCEIHEBHON JKM3HH. B TOXEe BpeMs OBJIaJieHHE aO0CTPAKTHBIMH W JIOTHUYECKU CTPOTUMHU
KOHCTPYKIIMSMHU  anreOpbl W MareMaTW4YecKOro aHaiM3a pa3BUBacT yMEHHE HAXOJHTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTb, JOKA3bIBATh YTBEPKJACHUS C TIOMOIIBIO UHIYKIINH U
paccykIaTh JEIyKTHBHO, HCIIOJIB30BaTh OOOOIICHHE W KOHKPETH3aIMI0, a0CTparupoBaHHe U
aHAJIOTHIO, (OPMHPYET KPEaTUBHOE U KPUTHUYECKOE MBIILICHUE.

B xone u3yuenust kypca «Anrebpa ¥ Hayajlia MaTeMAaTHYECKOTO aHAJIN3a» YUYalIHecs MOJTy4YaroT
HOBBIM OMBIT PENICHUS MPHUKIAJIHBIX 3a/1a4, CaMOCTOSATEIBHOTO MOCTPOCHHUS MAaTEeMaTHYCCKHX
MOJIeJIeH PeabHbIX CUTYallWid, MHTEPIPETAIIMU MOJYYCHHBIX PEIICHUN, 3HAKOMSTCS C IPUMEPaMu
MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TMPUPOJC, HAayKe U MCKYCCTBE, C BBIIAOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMHA U HX aBTOPaMHU.

Kypc o6iianaet 3HauUTEILHBIM BOCITUTATEIILHBIM MIOTEHITHAIOM, KOTOPBIH peaTnu3yeTcs Kak yepes
y4eOHBI MaTepual, CIIOCOOCTBYIOMIMKA (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK M 4Yepe3
cienu(uKy yu4eOHOU IesITeIbHOCTH, TPEOYIOIIEH TMPOIOKUTEIBHON KOHIICHTPAMH BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPAaTHOCTH M OTBETCTBCHHOCTH 3a TOJTYUICHHBIN pe3yibTar.

B ocHoBe wMeroauku oO0yueHus anreOpe W HavajlaM MaTEMaTUYeCKOro aHajiu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI O0yYeHUSI.

B crpykType kypca «Anrebpa M Hauarza MaTeMAaTUYECKOTO aHAIM3a» MOXKHO BBIIEIHUTH
CIIEyIOIINE CO/AepKATeIbHO-METOAUYECKUEe JUHUHM: «Yucna W BbhIYUCICHUSN», «DYHKIUH U
rpagukn», «YpaBHEHUsI U HEpaBeHCTBa», «Hauama wmaTemaTuyeckoro ananu3a», «MHOXecCTBa U
Jorukay. Bce oCHOBHBIE CO/Iep)KaTeIbHO-METOAMYECKUE JIMHUU W3Y4aloTCd Ha NPOTSHKEHUM JIBYX
JneT OOydYeHHUs B CTapIIeH IIKOJIe, €CTECTBEHHO OIOJHSS JAPYTr APyra W MOCTEIICHHO HACHIMAsACh
HOBBIMU TE€MaMH U pazienamMu. MOXXHO C yBEpEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SIBISIETCS
WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe CoJep)KaHUE HECKOJBKUX MAaTeMaTHYeCKHX
JTUCIUIUINH, TaKUX Kak anre0pa, TPUTOHOMETPHs, MaTeMaTHUYeCKH aHaiu3, TeOpHUs MHOXKECTB,
MaTemaThueckas joruka u ap. [lo mepe Toro kak ydamimecs OBJaJeBalOT BCE Oojee MIMPOKUM
MaTeMaTUYeCKUM aIlapaToM, y HUX MOCJIEI0BATEIbHO (POPMUPYETCSI U COBEPIICHCTBYETCSI YMEHHE
CTPOUTHh MaTEMaTUYECKYI0O MOJENIb PEAIbHOW CUTYyalluM, TPUMEHSATh 3HAHUS, TOJIyYeHHBIC TMpHU
M3y4YEHUHU Kypca, IS PEIICHHS CaMOCTOSITENHHO CHOPMYIUPOBAHHON MAaTEeMAaTHYECKOW 3ajadu, a
3aTeM WHTEPIPETHUPOBATH CBOU OTBET.

CopepxarenpHO-MeTONMYECKass JHHHUS «Yucaa W BBIYUCICHHUS» 3aBepliaeT (HopMHUpOBaHHE
HABBIKOB HCTOJIb30BAaHUS JCHCTBUTEIBHBIX UMCEN, KOTOpOe ObLIO HayaTO B OCHOBHOHW Imikone. B
cTapmieid 1Koie ocoboe BHHUMaHHE YyAenseTcss (OPMHUPOBAHMIO HABBIKOB PAaIlMOHAIBHBIX
BBIYMCIICHHUH, BKJIFOYAIONIUX B CE€OS MCIOJIB30BAHME DPA3IUYHBIX (POpPM 3alMCU YHCIA, YMEHUE
JIeNIaTh TPUKHJIKY, BBITIOIHATh MPUOMKEHHBIC BBIYUCIICHUS, OIEHWBATH YHCJIOBBIC BBIPAKCHUS,
paboTath ¢ MaTeMaTUYECKMMH KOHCTaHTaMHU. 3HAKOMbBIE YYal[UMCS MHOXECTBAa HATypPaJbHBIX,
LENBIX, PAITHOHATBHBIX U IEHCTBUTEIBHBIX YHUCEN TOTOTHSIIOTCS MHOKECTBOM KOMILIEKCHBIX YHUCEIL.
B kaxmom W3 3THUX MHOXXECTB pacCMaTpPUBAIOTCS CBOMCTBEHHBIE €My CHenu(pUUecKue 3aaadu u
orepary: JeJIeHWe Hallelo, ONEpPUPOBAHME OCTATKAMHU Ha MHOKECTBE IIETBIX YHUCEN; 0COObIe
CBOWCTBA pallMOHATIBHBIX W HPPANUOHATBHBIX 4YHCEN;, apuMETUUECKHE OTEepaluy, a TakKe
W3BJICUCHHE KOPHS HATypaJIbHOW CTENEHM Ha MHOXKECTBE KOMIUICKCHBIX YHceN. bmaromapst
MOCJIEIOBATEILHOMY PACIIMPEHHUIO KPYyra HCIOIb3YEMbIX YHCENI M 3HAKOMCTBY C BO3MOXKHOCTSIMH
WX TPUMEHEHHUsS JUIsl pelIeHHs Pa3NuYHbIX 3a7ad (opMHpyeTcs MpEeACTaBIEHHE O EIUHCTBE
MaTEeMaTHKH KaKk Haykd W e€ poNu B TOCTPOSHUH MOJENeld peaJbHOro MHUpa; MIHUPOKO
UCIOJIL3YIOTCSl 0000IIEHNE U KOHKPETU3aIlU.



JIunus «YpaBHEHUS M HEPABEHCTBA» PEANM3YETCsl Ha TMPOTSHKECHUU BCEro oOy4eHMs B CTapliel
LIKOJIE, ITOCKOJIBKY B Ka)XIOM pasnene IIporpamMmsl mpenyCMOTPEHO PEIIEHHE COOTBETCTBYIOLIUX
3amad. B pesynbrare ydammecs OBJIAJEBAIOT PA3IMYHBIMU METOJAMM PELICHUS PalUOHAJIBHBIX,
UppalMOHAIIbHBIX, OKA3aTENbHbIX, JOrapu(MUUECKUX M TPUTOHOMETPUYECKUX  YPABHEHU,
HEPABEHCTB U CHCTEM, a TaKXKe 3a/]ad, COAepKallux napamerpsl . [lonydeHHbIE yMEHUS IIUPOKO
UCIOJb3YIOTCS TPU HCCIENIOBAaHMM (YHKIMHA C TO- MOULIbIO INPOU3BOAHOM, MpH  PELICHUU
NPUKIAJAHBIX 3a7ad W 3aJa4 Ha HaXOXKJACHWE HAaMOOJBIIMX M HAaUMEHBIINX 3HAYCHUH (YHKIHH.
JlanHasi conep)areibHas JTUHHUS BKJIIOYAeT B ceOs Takke (OPMHUPOBAHME YMEHUN BBIMOIHATH
pacuérel 1o  ¢dopmynaMm,  mpeoOpa3zoBaHHMA ~ PANMOHAIBHBIX,  UPPAMOHAIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHHMM, a TakkKe BBIPAKEHUH, cOJepXkaluX CTENEeHU U JIorapu(MBL.
bnaronaps wu3ydeHuro anreOpaMyeckoro Marepuana IpPOUCXOAUT JajbHEWllee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOI'O MBIIUICHUS ydaluxcs, (JOpMUPYIOTCA HABBIKU JI€AYKTUBHBIX
paccykIeHuid, pabOThl C CHMBOJBHBIMH (OpPMAaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEH B BHJI€ PABEHCTB M HepaBeHCTB. AnreOpa mpeanaraet 3()(eKTUBHbIE HHCTPYMEHTHI
JUISL pELICHUs IPAKTUYECKUMX M €CTECTBEHHOHAYYHBIX 3a1a4, HarJIAJHO JEMOHCTPUPYET CBOHU
BO3MO>KHOCTH KaK s13bIKAa HAYKH .

ConepxarenbHo-MeTonndeckas JUHUA «DyHKIMH U TpauKu» TECHO  HeperuieTaeTcs c
IPYTMMH  JIMHMAMHM  Kypca,  IIOCKOJbKY B KaKOM-TO CMBICIE 3a7a€T IOCIIENOBATEIbHOCTD
W3Y4YCHHST ~ Marepuania. VI3ydyeHue  CTENEHHOH, IOKa3aTelbHOW, JIOTapu(MUYCCKOW U
TPUTOHOMETPHUYECKUX (DYHKIIMH, UX CBOWCTB M Irpa)MKOB, HCIIOIb30BaHUE (YHKIMNA Il PELICHUS
3ajad U3 IPYTUX Y4eOHBIX MPEIMETOB U PEabHOW KHU3HH TECHO CBA3aHO KaK ¢ MaTeMaTHYECKUM
aHAJIM30M, TaK M C pelIeHHEeM YpaBHEHUH U HepaBeHCTB. [Ipu 3ToM 60blIOe BHUMAHUE YIENSIETCs
(OopMHPOBAHHIO YMEHUS BbIpaXaTb (OpMYJIaMHU 3aBUCUMOCTH MEX]Y PA3JIMYHBIMHM BEIMYMHAMU,
UCClieIoBaTh IOJydyeHHble (DYHKIMM, CTPOUTh MX rpaduxu. Marepuan 3Toi copepikaTesibHON
JIMHUY HALCJICH HA pa3BUTUE YMEHUW M HAaBBIKOB, IO3BOJIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXKIY
BEIMYMHAMU B Pa3IUYHON (hopMe: aHAIMTHYECKOH, rpaduueckoil u cioBecHoi. Ero m3yuenme
CIOCOOCTBYET PAa3BUTHUIO QJITOPUTMHUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K OO0OOIIEHHIO U
KOHKPETH3alluu, UCIIOJIb30BAHUIO aHAJIOTUH.

CopepxarenpHass nuHMS «Havasa MareMaTH4ecKoro aHaiau3a» IO3BOJIAET CYILECTBEHHO
pacIIpUTh Kpyr KaKk MaTeMaTHYECKUX, TaK M MPHUKJIAJHBIX 3aJad, JOCTYIHBIX IIKOJIBHHUKAM, TaK
KaK y HHUX IMOSBJISETCS BO3MOXHOCTb CTPOUTH TpapUK{ CIOXKHBIX (DYHKUHN, ONpeAensiTbh HUX
HauOOJbIINEe M HAaWMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMAA (Guryp u oOBEMBI Tell, HAXOIUTh
CKOPOCTH UM YCKOpPEHHs ImporeccoB. JlaHHasg conepKaTesbHas JIMHHUS OTKPBIBA€T HOBBIC
BO3MOKHOCTU IIOCTPOEHUSI MAaT€MaTUYECKUX MOJCIIEH pealbHBbIX CHUTyalui, MO3BOJISAET HAXOOUTh
Haujydliee peuieHue B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMUYECKHX, 3aJayax.
3HaKOMCTBO C OCHOBAMH MaTEMAaTHYECKOI'0 aHaJM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMabHO-IOTMYECKOIO0 M KPEaTUBHOI'O MBIIUICHUS, (OPMHUPOBAHHIO YMEHHUH paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MATEMATHKM B HayKe, TEXHMKE W HCKYCCTBE. YdallMecs Y3HAKT O
BBIIAIOIINXCS PE3Y/IbTaTax, MOJTYYEHHBIX B X0/1€ Pa3BUTHUSI MATEMATUKH KaK HAyKH, U 00 UX aBTOpax

CopepxarenpHO-MeTONMYECKasT JTUHHUS «MHOXKECTBa M JIOTMKA» BKIIOUAET B ce0S DIEMEHTHI
TEOPUH MHOXKECTB W MaTEMaTHYECKOM JIOTMKH. TeopeTMKO-MHOKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IMIKOJLHON MaTeMaTUKH W MpeiaraloT HauOoJjiee YHUBEPCAIbHBIN S3bBIK,
OOBEMHSIONIUN BCE pa3/ielbl MaTeMaTHKd © ©€ TPUIIOKEHUH, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTUYECKUE JHUCUUIUIMHBIL U WX NPWIOKEHUs B eauHoe wnenoe. [loatomy BaxHO [1athb
BO3MOXHOCTh  ILIKOJIbBHUKY  IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHOM
MAaTeMaTUKH U HUCIOJIb30BATh €ro IS BBIPAXKEHUSI CBOMX MbICIEH. /[pyrMM BaKHBIM NPU3HAKOM
MaTeMaTUKW KaK HayKd CJIeAyeT TMpU3HaTh CBOWCTBEHHYIO €M CTpOrocTb OOOCHOBaHUH U
ClIeJOBaHHE OMpE/eIEHHBIM IPaBUJIaM MOCTPOEHHUS J0KAa3aTeNbCTB. 3HAKOMCTBO C AJIEMEHTaMHU
MaTEeMaTHYECKOH JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHS YYalTUXCs, TO3BOJISIET



UM CTPOUTH CBOM PACCYXJICHUS Ha OCHOBE JIOTMUECKHUX MPaBUi, GOPMUPYET HABBIKU KPUTHUYECKOTO
MBIIICHHUS.

B kypce «Anrebpa u Havala MaTEeMaTHYECKOTO AaHAJM3a» MPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE MPU3BAHbI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
MIOCTPOCHUSI MOJIeNIel pealbHBbIX CUTYyallud, MUCCIEAOBAHUS 3TUX MOJIENEH C MOMOIIBIO armapara
anreOppl ¥ MaTEeMAaTUYECKOTO aHAINW3a, UHTEPIPETAlMU IOJIYYeHHBIX  pe3yibTaToB .  Takue
3alaHusl  BIUICTEHBI B KaxAbld W3 pazaenoB [IporpaMmbl, MOCKOJIBKY BeCh MarepHall Kypca
LIIMPOKO HCHOJB3YETCSl I pElIeHUus  NPUKIAAHBIX  3a7ad . llpum pemieHnn peanbHbIX
IIPaKTUYECKUX  3a7ad  ydaluecs pa3BUBAIOT  HAOIMIOJATENbHOCTh, YMEHHE HAaXOJHUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOJIb30BaTh AHAJIOTHIO, 0000IIATh M KOHKPETU3MPOBATH
npobiemy. JleareabHOCTh MO (POPMUPOBAHUIO HABBIKOB PELICHUS MPHUKIAIHBIX 3a/1a4 OpraHUu3yeTcs
B IIPOLIECCE U3YyUYEHUS BCEX TEM Kypca «Anredpa U Hayalla MaTeMaTUYECKOT0 aHATTU3ay.

[1nanupyemble mpeaMeTHbIE Pe3yIbTaThl OCBOCHHS Kypca

OcBoeHue y4eOHOTo Kypca «Asredpa u Havalla MaTeMaTHYeCKOro aHajln3a» Ha YPOBHE CPEIHEro
obmiero  0o0pa3oBaHUs  JIOJDKHO — OOECIIEYMBATh  JOCTH)KCHUE  CICAYIONIMX  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YIbTATOB:

1 cemecTp
Yucna u evluucienus

- CBOOOIHO onepupoBaTh MOHATHIMU: PallMOHATIBHOE YHUCII0, OECKOHEUHas IepruouuecKas Apoos,
IIPOLIEHTBI; MPPALMOHAIBHOE YUCJIO; MHOXKECTBA PALMOHAJIBHBIX M JECHCTBUTEIBHBIX YHCEI;
MOJYJIb JEHCTBUTEIBHOTO YUCIIA.

- [lpumensaTs ApoOM M NPOLEHTHI JJS PELICHHUS NPUKIAAHBIX 3a/ad M3 PA3IMYHBIX OTpaciei
3HaHUH U PeajbHOM )KU3HU.

- Ilpumensars npuONIMKEHHBIE BBIUMCIEHUS, IpaBWia OKPYIJICHUs, NPUKUIKY M OLIEHKY
pe3yibTaTa BEIYHUCICHUN.

- CBOOOJTHO onepupoBaTh MOHATHEM: CTEMEHb C LIEIbIM MOKa3aTeleM; UCIOIb30BaTh MOAXOSIIYIO
¢dopMy 3amMcu IEHCTBUTENBHBIX YHMCEN A PElIeHHUs MPAKTHUYECKUX 33734 U IMPeICTaBICHUS
JAHHBIX.

- CB0OO/IHO OIEepUpOBaTh MOHATUEM: apU(PMETHYECKHI KOPEHb HATYPAJIbHOM CTENEHH.

- CBO0OO/IHO OIEpUPOBATH MOHSATUEM: CTETIEHD C PAllMOHAILHBIM [10Ka3aTEJIEeM.

- CBOOOHO OnepupoBaTh MOHATUAMU: JIOTapru(M YKCIIa; AECATUUHBIE U HaTypallbHbIE JIOTapU(pMBbI.

- CB0OOOJHO oOmepupoBaTh MOHATUSMHU: CHHYC, KOCHUHYC, TaHI€HC, KOTaHIE€HC YHCIOBOTO
apryMeHra.
- OnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCHHYC U aPKTaHT€HC YHCIIOBOIO apryMeEHTa.

Ypaenenuﬂ U Hepaeéencmea

- CB0OOAHO omepupoBaTh MOHSATHSAMHU: TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO, PaBHOCHIIbHbBIE
YPaBHEHUS U YPABHEHUSA-CIIEIACTBHS; PABHOCUIIbHBIE HEPABEHCTBA.

- [IpuMmeHsTh  pa3iWyHble  METOABI  pEIICHHsS  PaAIMOHATBHBIX U APOOHO-pAlMOHAIBHBIX
YpaBHEHUU; IPUMEHATh METOJI UHTEPBAJIOB IS PEILIECHUSI HEPABEHCTB.

- CBOOOAHO OMepupoBaTh MOHITUSIMH: MHOTOYIEH OT OAHOW MEPEMEHHOU; MHOTOWIEH C IEIbIMU
kodhdulmeHTaMi, KOPHU MHOTOYJIEHA; NMPHUMEHATH [eJeHHEe MHOTOWIeHAa Ha MHOTOWIEH C
OoCTaTKOM, TeopeMy besy u reopemy Buera juis pemenus 3anay.

- CBOOOHO OTEepUpOBaTh MOHATUSIMHU: CUCTEMA JIMHEWHBIX YpaBHEHUM, MATPHIlA, ONPEACIUTEh
MATpHUIIbl 2 X 2 U €ro TEOMETPUUYECKHUI CMBICIT;, UCIIOJIb30BaTh CBOMCTBA ONMPENEIUTEN 2 X 2 1Jist
BBIYMCIICHUSI €r0 3HAYCHHMS, NPUMEHSTh ONPEACIIUTENHN ISl PEIICHUS CUCTEMbl JIMHEHHBIX
YPaBHEHUH; MOJEIUPOBATh PEAIbHBIE CUTYAllMU C IOMOILIBK) CUCTEMbI JUHEUHBIX YPaBHEHUM,



UCCIIEIOBaTh MOCTPOCHHBIE MOJIEIH C MOMOIIBI0 MATPHUI] U ONpeIeIuTeNeii, HHTepIpeTUPOBATh
IIOJIyYEHHBIN pe3yJIbTar.

- Mconp30BaTh CBOMCTBA ACHCTBUI C KOPHAMU I MPE0Opa30BaHMUs BEIPAKCHUM.

- BomonsaTh npeoOpa3oBaHUsl YMCIOBBIX BBIPAKEHHUN, COICPIKAIINX CTECIEHU C PalMOHAIBHBIM
MIOKa3aTeJeM.

- Mcnonp3oBatk cBOKCTBA JorapuMoB i IpeoOpa3oBaHus TOrapu(MUIECKUX BBIPAKCHHA.

- CB0OOMHO oOmepHpOBaTh MOHATHIMH: HPPALMOHAIBHBIC, MOKa3aTelbHbIE U Jorapu(MUUECKHe
yYpaBHEHUS; HAXOIUTh UX PEIICHUS C MOMOIIBI0 PAaBHOCUJIIBHBIX NEPEXOJ0B MM OCYIIECTBIISAA
MPOBEPKY KOPHEH.

- IlpumeHsATP  OCHOBHBIE  TPUTOHOMETpHUYECKHWE  GOpMyinbl  Jius  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHU.

- CBOOOHO OIepUpOBaTh MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE; TPUMEHATh HEOOXOAUMbIE
(GhopMyIIbI 17151 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHHUU.

- MonenupoBaTh pealbHbIE CUTyallMd Ha SI3bIKE aireOphl, COCTABIATH BBIPAKECHUS, yPAaBHEHHS,
HEpaBEHCTBA I10 YCIOBUIO 33/a4H,

UCCIIE0BAaTh OCTPOESHHBIE MOJIEIH C HCIIOJIb30BAHUEM allllapaTa aareopsl.
Dyuxkyuu u zpaguxu

- CBOOOJHO OIEpHUpPOBaTh MOHATHSIMH: (QYHKIOHSA, CIIOCOOBI  3aJaHus (YHKIUH; B3aUMHO
obOpatHble (YHKIHMH, KOMHIO3HMLMS (YHKIMA; rpaduK (YHKIHUW; BBIIONHATH AJIEMEHTAPHBIE
npeoOpa3oBanus TpaguKoOB QyHKIIHUH.

- CB00OIHO ONEepHpOBaTH MOHATHAMHU: 00JACTH ONPE/IEICHHUS U MHOKECTBO 3HAUCHHUH (YHKIUH,

HYJU QYHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

- CBOOOJHO OTEepHpOBaTh MOHATUSMU: YETHBIC M HEYETHBIC (DYHKIMH, IEPUOANYECKHIE (DYHKIIHH,
MIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl ¥ MHUHUMYMBI (DYHKIMH, HauOoOJbIIee H
HaMMeHbIIee 3HaueHHEe (PYHKIIMU Ha IPOMEXKYTKE.

- CBoOomHO omepupoBaTh MOHATUSAMHU: CTENEHHAas QYHKIMA C HATypadbHBIM M  IEIBIM
nokasareneM, rpaduK CTENeHHOW (YHKIMM C HATYPalIbHBIM M IEIbIM IIOKa3aTeieM; rpaduk
KOpHs N-0ii CTEeTeHU KaK (YHKIUU 0OpaTHOH CTENEeHU C HaTypalbHbIM MIOKa3aTeNEM.

- OnepupoBath MOHATHAMU: JTUHEWHAs, KBaJpaTHIHas U JPpOOHO- JIMHEHHAss (PYHKIIUH; BBITIOIHATh
3JIEMEHTapHOE UCCIIEI0OBAHUE U TIOCTPOCHHE UX IPaHKOB.

- CBOOO/THO OnepHpoBaTh MOHATUAMHU: ITOKa3aTelbHas U Jorapupmudeckas GyHKINU, X CBOWCTBA
U TpaduKH; UCIOTH30BATh UX TPAPUKH JUTS PEIICHHUS YPaBHEHHH.

- CBo6oaHO omnepupoBaTh MOHATUSAMHU: TPUTOHOMETPHUYECKAs OKPYXKHOCTb, OIpe/eeHue
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apTyMEHTA.

- Ucnonb3oBath rpaduku GyHKIUN U UCCIeI0OBaHUS MPOLIECCOB M 3aBUCUMOCTEH MPU peIIeHUun
3aJa4d U3 JPYrux y4eOHbIX MPEIMETOB M peajbHOM JKU3HU; BBIpaXaTh (JOpMyIaMH 3aBUCUMOCTH
MEX]y BETMUYNHAMHU.

Hauana mamemamuueckozo ananusza

- CBoOomHO omnepupoBaTh MOHATHAMHU: apudmMeTrnyeckass M TIeOMETpUYecKas Iporpeccus,
OecKOHEYHO yObIBarollasi reoMeTpuuecKasi Mporpeccus; JUHEHHBIN U SKCIIOHEHIUAIBHBIN POCT,
(dopMyIa CI0XKHBIX IPOIIEHTOB; UMETh NIPECTABICHUE O KOHCTAHTE e.

- Ucnonb30Bath mporpeccuu Aiis peleHus pealbHbIX 3a/1a4 MPUKIAIHOTO XapaKTepa.

- CBoOomHO  omepupoBaTh  MOHATHAMHU:  IOCIEAOBATEIbHOCTb,  CIOCOOBI  3a/aHUS
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE TOCIEeI0BATEIbHOCTH; TOHUMATh OCHOBBI
3apOXK/IEHUS] MaTEMAaTUYECKOTr0 aHaIn3a KaK aHalIu3a OECKOHEYHO MaJlbIX

- CBoOomHO omepupoBaTh NOHSTHUSAMU: HENpPEpbIBHbIE (DYHKLIMU; TOYKH pas3pbiBa rpaduxa
(GyHKIMU; aCUMIITOTHI rpaduKa GyHKIUH.

- CBOOOJHO omepupoBaTh MOHATHEM: (YHKIIMS, HEMpPEphIBHAS HA OTpPE3Ke; MPUMEHSITh CBOMCTBA



HeNpepbIBHBIX (DYHKIMIA AJIs peIIeHus 3a1a4.

- CB0OOIHO OonepupoBaTh MOHATUSAMU: IEpBasi U BTOpasi MIPOM3BOJAHBIE (YHKIUH, KacaTelbHas K
rpaduky ¢ yHKIHH.

- BbIUnciATe MpOU3BOJHBIE CYMMBI, MPOU3BEICHUS, YACTHOTO M KOMIIO3UIMH JBYX (DYHKIIHIA;
3HATh POU3BO/IHbBIC FJIEMEHTAPHBIX (PYHKIHUIA.

- Micnonp30BaTh TeOMETPUUYECKUH U (PU3NUECKUN CMBICIT IIPOU3BOIHON JJISl PEIICHUS 3a/1a4.

Mnoowcecmea u no2uxka

- CBOOOIHO OTepupOBaTh MOHATUSAMU: MHOXKECTBO, ONEpaIlii HaJl MHOYKECTBAMH.

- Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBINM amnmapaTr JUisl OMHCAHUS peajbHBIX IPOLECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

- CB00OOIHO OmepUpoBaTh MOHATUSAMU: ONpEesieHUuE, TeOpeMa, ypaBHEHHUE-CIEACTBUE, CBOMCTBO
MaTeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

2 cemecTp

Yucna u eviuucienus

- CBOOOIHO omepupoBaTh MOHATUSMU: HATypaJlbHOE U 1€JI0€ YMCII0, MHOKECTBA HATYpPaJIbHBIX U
LEbIX YUCEJI; UCIO0JIb30BaTh Npu3Haku aenumoctu uenbix yucesn, HOJ n HOK naTypanbHbIX
qucesl AJIs PeIIeHUs 3a1a4, IPUMEHATh aAlroput™ EBknna.

- CB00O/IHO omepupoBaTh MOHITHEM OCTAaTKa MO MOJYIIO; 3alUChIBaTh HAaTypajbHbIE YKCla B
Pa3IMYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHMUS .

- CBOOOJIHO OmepHpoBaTh MOHITUSIMM: KOMIUIEKCHOE YMCIO U MHOXECTBO KOMIUIEKCHBIX YHCEI;
IPEJCTAaBIATh  KOMIUIEKCHbIE  YHClla B anreOpanyeckod M TpUTOHOMETpuYeckoil Qopme,
BBINOJIHATE apu(pMETUYECKHE ONepallii C HUMHU U N300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH.

YPa8H€Hu}l U HepaseHcmea

- CB0OOHO OmMEepHpOBATh MOHATHIMH: HPPALMOHAIBHBIC, MOKA3aTelIbHbIE W JIoTapu(MUIECKHE
HEPaBEHCTBA; HAXOAUTh UX PELICHUSA C IIOMOLIBIO PABHOCUIIBHBIX IIEPEXO00B.

- Ocy1ecTBasATh 0OTOOP KOPHEHN MpHU PEIIEHUH TPUTOHOMETPUUECKOTI0 ypaBHEHHUSI.

- CBoOomHO omepupoBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; IPHUMEHSTh
He00XoAuMBble (POPMYIIBI ISl pEIIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB .

- CBOOOAHO oOmepupoBaTh IMOHATUSAMHU: CHCTEMAa M COBOKYITHOCTh YPAaBHEHUH M HEpPaBEHCTB;
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI CIEACTBUS; HAXOAUTh PELICHUS CUCTEMBbI U COBOKYITHOCTEN
palMoOHaIbHBIX, HUPPALMOHATIBHBIX, IIOKA3aTENbHbIX M JIOTApU(PMUYECKUX YpaBHEHHH U
HEPABECHCTB.

- Pemarp panumoHanbHble, HppalMOHAJIbHBIE, IIOKa3aTelbHble, Jorapudmuyueckue u

TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIIME MOLYJIA U ITapaMETPBI.

- IlpumMensaTs rpaduueckue MeTOAbl Ui pEelIeHHs YpPaBHEHMM M HEpaBEHCTB, a TaKXKe 3a/1ay C
apaMeTpaMH.

- MogenupoBarh peajbHblE CUTYallud Ha SI3bIKE anreOpbl, COCTABISATH BBIPAXKEHUS, ypaBHEHUS,
HEPABCHCTBA M HUX CHUCTEMBI IO YCJIOBHIO 3alayd, HCCIENO0BAaTh IIOCTPOCHHBIE MOJAEIU C
HCIIOJIb30BaHUEM armmapara anreOpbl, THTEPIPETUPOBATh MOJIYYEHHBII pe3ysbTar.

Dyukyuu u zpaguku

- CTpouThb rpaguKu KOMIO3UIINN (QYHKIIUHN C TOMOIIBIO 3JIEMEHTAPHOIO UCCIIEIOBAHMS U CBOMCTB
KOMITO3ULIMH JIBYX (YHKIIUH.

- CTpouTth reoMeTprueckre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH.

- CBOOOHO ONEepUpOBaTh MOHATUAMU: TPAGUKH TPUTOHOMETPUUYECKUX (PYHKIIUH.
- IlpumensTh pyHKUINU AJI1 MOJIETUPOBAHUS U HUCCIIEI0BAHUS PEATBbHBIX MPOIIECCOB.

Hauana mamemamuueckozo ananusza



- Micnionp30BaTh POM3BOHYIO ISl KCCIIEIOBaHUS (DYHKIIMA HA MOHOTOHHOCTH M OKCTPEMYMBI.

- HaxonuTe HanbosbIIce 1 HAaMMEHBIIIee 3HAYeHUs (PYHKITMH HEMPEPHIBHOW Ha OTpE3Ke.

- Mcnonp30BaTh MPOU3BOIHYIO /Ui HAXOXKJICHHS HAWIYYIIETO PEIICHUS B NPUKIATHBIX, B TOM
YHCIIe COIMATbHO-DKOHOMUYECKHX, 3a7adax, IJIsl ONPEIEICHUs CKOPOCTH U YCKOPEHUs Iporecca,
3a1aHHOTO (POPMYIION MM TPadUKOM .

- CB00OOIHO oOIEepUpOBaTh MOHATUSMH: TEPBOOOpa3Has, ONPENCIEHHBIA HMHTETpall; HAXOIWUTh
MEepBOOOPA3HBIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHUCIATH, WHTErpas mo ¢opmyne Hpioroma —
JletiOHu1A.

- HaxomuTe mutomanu miockux Guryp u 00bEMBI TEJI ¢ TIOMOIIBIO HHTETrpaia.

- HMMeTts mnpencTraBieHHE O MAaTEMaTHYECKOM MOJICIMPOBAHUM HA TPUMEPE COCTaBICHUS
mudepeHIMaTbHBIX YPaBHEHUH .

- Pemate mnpuknamHbple 3amaud, B TOM YHCJIEC COIMAIBHO-3KOHOMHUYECKOTO M (U3UYECKOTO
XapakTepa, CpeICTBAMUA MAaTEMAaTHUECKOTO aHAIN3a .

Coneprxanue yueOHOTO Kypca
lcemecTp

Yucna u evluucieHus

Panmonansupie uncina. OOBIKHOBEHHBIE M JACCATUYHBIE JpPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanueckue apodu . Ilpumenenue npoOel M MPOLEHTOB ISl PEIICHUs MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpACiedl 3HAHUW U PEajbHOU KU3HU .

JleiicTBuTenbHbIe yncia. PalinoHanbHble 1 HppalMoOHaNbHbIE Ynciaa. ApudMeTndecKue oneparuu
C IEeUCTBUTENBHBIMU YKMcIaMU. MOAyNb NEHCTBUTENBHOTO YKCia U ero cBoicTBa. [Ipubnmkénnbie
BBIYMCIICHMS], IPABUIIA OKPYTJICHUS, IPUKUJKA U OLICHKA PE3yJIbTaTa BHIYUCICHUH .

Crenens c¢ 1enbiM nokasareneMm. bunom Heiorona. Mcnonbs3zoBanue noaxonsiieil Gopmbl 3anucu
JEUCTBUTEIIbHBIX YMCEN JIJIs1 PEIICHHS IPAKTUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypalbHOW CTETICHH U €r0 CBOMCTBA.

Crenenb C pauuMOHAJIBHBIM IIOKa3aTeJieM U €€ CBOMCTBA; CTENEHb C JCHCTBUTEIbHBIM
II0Ka3aTeeM

Jlorapudm yucna. CoiicTBa norapudma. /lecaTuuHbIe U HaTypalbHbBIE TOTAPU(PMBI .

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI€HC YHCJIOBOTO AapryMEHTA.

ApKCUHYC, apKKOCUHYC W apKTaHT€HC YHMCJIOBOTO apryMeHTa .

Ypaeueuuﬂ U Hepaeencmea

ToxnecTBa U TOXKIECTBEHHBIE ITpeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs . PaBHOCHIIbHbIE
YPaBHEHUs U ypaBHEHUs-cleACcTBYs. HepaBeHCTBO, pellieHuEe HEpaBEHCTBA.

OCHOBHBIE METO/Ibl pElIeHHs] LENbIX M JPOOHO-pAllMOHAIBHBIX YPAaBHEHHH M HEpaBEHCTB
MHorousneHns! OT OJHOU NepeMeHHOH . JlenleHne MHOroWIeHa Ha MHOTOWIEH ¢ OCTaTKkoM . Teopema
besy. MHorounens! ¢ uensiMu koddppunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COAEpkAIMX CTENEHU U KOPHH.

WppanmonansHeie ypaBHeHNsA. OCHOBHbBIE METOABI PELIEHHS UPPALIMOHAIBHBIX YPABHEHU.

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

[IpeoOpa3oBanue BbIpaxeHui, coaepxkaiux Jorapudmsl . Jlorapupmuueckne ypaBHeHuUS .

OcHOBHbIE METOBI PELICHUS JTOrapu(PMUUECKUX YpaBHEHUI .

OcHoBHBIE ~ TpuroHomerpuuyeckue  ¢opmynsl.  IIpeoOpa3oBaHue  TPUTOHOMETPUUYECKUX
BBIpa)XECHMI. Pelenrie TpuroHoOMeTpuYeCKUX ypaBHEHHI.

Pemenne cucreM JIMHEHWHBIX ypaBHEHMU. Marpuna CHUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2 X 2, €ro T€OMETPUYECKUH CMBICI M CBOWMCTBA; BBIYMCIEHHUE €ro
3HAYEHMs, INPUMEHEHHE ONPEICIUTENS Uil PEIICHNUs] CUCTEMbI JTUMHEHHBIX ypaBHEHHH . PemieHue
MIPUKIIAJHBIX 3a7a4 C IIOMOILBI0 CHCTEMbI JIMHEWHBIX ypaBHeHUH . lccienoBaHue MOCTPOCHHOU
MOJIEJIH € ITOMOILBI MAaTPUL] U ONPEACIIUTEIIEH .



[ToctpoeHne MareMaTHYECKHMX MOJEIEH pealbHOM CUTyalldd C [OMOUIBIO YpaBHEHUH W
HepaBeHCTB . [IpuMeHEeHNe ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3a/1a4 U 3a7ad
U3 pa3- JIMYHBIX 001aCTeil HAYKH U PEANbHOM KU3HHU.

Dyukyuu u cpaguxu

dyHKIUA, crocoObl 3aaanus GyHKuun. B3anmao obOpatHbie QyHkiuu. Kommnosunus (QyHKIUi.
I'paduk Gynkmu. InemenTapHbie mpeoOpazoBanus rpaduKoB GyHKITUH.

OO6nacte ompeneneHuss ¥ MHOXeCTBO 3HadeHMH ¢yHkumu. Hymn ¢dynxmum . [lpomexytku
3HaKONoCTOAHCTBA . YErHble u Heu€THble QyHKuuu . Ilepuommueckue ¢ynkuuu . IlpomexyTku
MOHOTOHHOCTH (PyHKIMU . MakcuMymbl B MUHUMYMbl (QyHkuuu HauOounbliee U HauMeHbIlee
3HaueHUs QYHKIIMH Ha IPOMEXKYTKE.

JluneitHas, KBaapaTWuHas W JAPOOHO-TMHEHHAs QYHKIWH. DIEMEHTapHOE HWCCIEAOBaHUE U
MMOCTPOCHHE UX TPAPHUKOB.

CrenenHas GpyHKIUS C HATYpPAJIbHBIM U 1ENbIM TTOKaszareneM. E€ cBolicTBa u rpaduk . CBoiicTBa
U rpaduK KOpHS N-0if cTeneHu Kak (yHKIIMN 00OpaTHOM CTENEHH ¢ HATypalbHBIM MOKa3aTelIeM .

[TokazarenpHast u Jorapudmuueckas (yHKIUU, HUX CBoWcTBa W rpaduku. Vcmonbp3zoBaHue
rpadukoB GYHKIUI Ui peuieHusl ypaBHeHU . Tpuronomerpudeckas OKpYKHOCTb, OIpEIeICHHe
TPUTOHOMETPUYECKHUX (DYHKIIMI YUCIOBOTO apryMEHTa .

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAIBHBIX MpOIEccax M SBICHUSAX . [ paduku peansbHBIX
3aBHCUMOCTEM .

Hauana mamemamuueckozo ananusa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IMOcCJeaoBaTeabHOCTE. MeToa MaTeMaTH4YeCKOM
WHIYKIMA. MOHOTOHHBIE ¥  OTpAaHUYEHHBIC MOCJIENI0BATEILHOCTH . McTOpusi BO3SHHUKHOBEHHUS
MaTEeMaTHYECKOro aHalln3a KaK aHaln3a OECKOHEYHO MaJIbIX .

ApudmeTrdeckas ¥ TeoOMEeTpUYecKas IMPOrpeccHu. beckoHewHO yObIBaromas reoMeTpudecKast
nporpeccusi . Cymma OeckOHEYHO YOBbIBaroOIIe reoMeTpudeckor mporpeccuu . JIuHeHHbId U
JKCIOHEHIMAIBHBIN pocT. Yucno e . @opmyiia ClI0KHBIX NPOLEHTOB. Vcrons3oBaHue nporpeccuu
JUISL pEeLIEHUs pealbHbIX 33J1a4 NPUKIAJHOr0 XapaKrepa.

HenpepsiBHble (QyHKIMH W UX CBOWCTBA. TOYKH pa3pbiBa . ACHMITOTHI TpauKOB (PYHKIIUM.
CgoiicTBa (DyHKIMI HENPEPBHIBHBIX Ha OTpe3ke. MeToa MHTEPBAJIOB I PELICHUsS HEPABEHCTB .
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs pEIIeHUs 3a/1ay .

[TepBas u BTOpasi mpousBoAHbIC PyHKIMU. OTpeesieHne, reOMeTPUIECKUN U (U3UIECKUN CMBICIT
MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K TpaduKy yHKITUH.

[IpousBonubie snemMeHTapHBIX (yHKIMNA. [Ipom3BogHas CyMMBbI, MPOHW3BEACHHS, YACTHOTO H
KOMITO3UITUH (PYHKITHIA.

Mnooiwcecmea u nocuxka

MHOXeCTBO, Omepaluu HajJ MHOXECTBAaMHW M WX CBoOMcTBa. [[uarpammbl Diinepa — BenHa.
[IpuMmeHeHne TEeOpETUKO-MHOKECTBEHHOIO anmnapara Uil ONHWCAaHUs peajbHBIX IPOLECCOB U
SIBJICHUH, TIPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEAMETOB .

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOr0 OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

2 cemecTp

Yucna u eviuucienus

Harypanbnsle u nensle uncna. IIpumenenne npusnakos genumocty nensix yncen, HOJ[ u HOK,
OCTAaTKOB IO MOJYJIIO, alropuT™Ma EBKNMAA 15 peleHns 3aa4 B LEJIbIX YUCIAX.

KommiekcHble yncna. Anredpanydeckasi 1 TpPUTOHOMETpUYecKas (pOpPMbI 3alIUCH  KOMIUIEKCHOTO
yuciaa. ApudpmeTuyeckue OIepalud ¢ KOMIUIEKCHBIMU 4uciaaMu. M300pakeHre KOMIUIEKCHBIX
YUCcell Ha KOOPAUHATHOM M1ockocTh. @opmyna Myaspa. KopHu N-0if cTeneHW M3 KOMIUIEKCHOTO
yucna. [IpuMeHeHne KOMIUIEKCHBIX YHCEeN JUISl pelieHus (PU3NYECKHX H FeOMEeTPHUUECKUX 3a/1ad.



Ypasénenus u nepasencmea

Cucrema M COBOKYIIHOCTb YpaBHEHHUH M HEpaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C TIOMOIIbIO TPUTOHOMETPHUUYECKOU
OKPY’KHOCTH. PernieHue TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METOJIbl PELICHUS] HPPAUUOHAIBHBIX HEpaBEHCTB. (OCHOBHBIE METONBl PELICHUS

CUCTEM U  COBOKYIHOCTEM  palMOHAIbHBIX, HUPPALMOHAIBHBIX, IOKa3aTEeJIbHBIX U

norapuMUYECKUX ypaBHEHHI.

VYpaBHEHHUs1, HEpAaBEHCTBA M CHUCTEMBI ¢ Iapamerpamu. lIpumeHeHue ypaBHEHMH, CUCTEM U

HEPABEHCTB K PEIICHUI0 MaTeMaTHYeCKUX 3a7ad W 3ajJad M3 Pa3JIMYHbIX OOJiacTell HayKu U

peanbHOM JKU3HU, UHTEPIIPETALUs ITI0JYYEHHBIX PE3YJIbTATOB.

Dynkyuu u cpaghuxu

I'padux xommozuimu ¢GyHKuuid. ['eomerpuueckne oOpas3bl ypaBHEHHH W HEpPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckne (GyHKIMH, WX CBOWcTBa M rpaduku. ['paduyeckne METONbI PELICHHS

YpaBHEHUI U HEPAaBEHCTB. ['papuueckrie METO bl pelIeHUs 3a/1a4 C [apaMeTpaMHu.

Hcnons3oBanne rpadukoB GYHKIUN 71 UCCIEAOBAHUS MPOILECCOB M 3aBHUCHMOCTEH, KOTOPHIC
BO3ZHUKAIOT MU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEaTbHOM KU3HU.

Hauana mamemamuueckozo ananusa

[IpuMeHeHMe NPOU3BOAHOM K HCCIIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U 3KCTPEMYMBI.
Haxoxxaenre HanOoJIbIIero ¥ HAMMEHbIIEr0 3HAYeHUH HeNpephIBHON (PYHKIIUHM Ha OTpE3Ke.

IIpuMmeHeHne NIPOU3BOIHOM IJI HAXOXKACHNUS HAWIYUIIEro pelIeH!s B IPUKIAAHbIX 3a1a4ax, 1
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHS MPoLecca, 331aHHOro (HOpMyIIon WK TPapuKOM.

IlepBooOpasHasi, 0CHOBHOE CBOMCTBO IepBo0Opa3HbIX. IlepBooOpa3Hbie lieMeHTapHbIX (DYHKIIMH.
IIpaBua HaXx0XJI€HUSI IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpudeckuil CMbICI HMHTErpajga. BblumcieHue ONpeNesEHHOrO MHTErpaia IIo
dhopmyne Hetotona — JleiiOHuna .

[Ipumenenue wuHTErpajga JUid HaXOXKIEHUS IUIOLWAAed IUIOCKUX GuUryp u 00bEMOB
F€OMETPUUYECKUX TEJI.

[Ipumepsl pemennii  auddepeHIMaTbHBIX ypaBHEHUI. MaremMaTuyeckoe MOJETUpPOBaHUE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHbIX YPAaBHEHUH.

TemaTn4eckoe MIaHNPOBaHUe y4eOHOI0 Kypca «Auredpa 1 HA4aJaI0 MAaTEMATHYECKOT0
aHAJIN32»

1 cemecTp
Hazgauue pazena OCHOBHOE coepKaHHE o) Outioe Saounoe
(Tembi) CHOBHbI€ BUBI odyuyeHnue o0yueHnue
pasaeia JesITeTbHOCTH (00Bem (00Bem
(Tembr) 00yuaoIuxcs 4acoB) 4acoB)
MHo:xecTBO MHuosecTBo, onepauuu Haja Mcenmosn3oBaTh 5 1/4*
HeliCTBUTENBHBIX MHOXECTBAMH | uX| TCOPETUKO-
qHCceJI. CBOCTBA. JluarpaMMBbll MHOKECTBEHHBIH ammapar
MHoOro4jeHbl. Diinepa — Benna. s OInycaHus xoJ1a
PanmonanabHbIe [IpuMeHEHHE TEOPETHKO- | PEIICHHUS MaTeMAaTHICCKUX
YPaBHEHHS MHOKECTBEHHOI'O ~ armapara] 3ajgad, a TaKKe PeasbHBIX
U HEPABEHCTBA. JUTSL PEIICHHUS MPOIIECCOB U SIBJICHUI.
Cucremsl 3a/ad4. Paunonaneneie] OmnepupoBaThb
JIMHEHHBIX guciaa. OOBIKHOBEHHBIC U MOHSITUSIMH:
ypaBHeHHii JIECSITUYIHBIE  1POOH, panroHaIbHOE YHUCII0,




MPOLIECHTHL, OcCcKOHCUHBIC OCCKOHEYHAs
MIEPUOTUICCKIE IpoOu.| TepuoauIeckast JIpo0Bb,
[Ipumenenne  npobel ¥ TPOICHTHI,
MPOIICHTOB IS PEIIeHHs| HppaIroHaIbHOe u
TIPUKJIAIHBIX 32129 . JIEHCTBUTETIFHOE — YHCIIO;
JlericTBUTEIbHBIC yycna., MOAYJb JAeUCTBHE
PanmonansHere 1 TETHHOTO YHUCIIa;
MppalroOHabHbIE HCIO0JIB30BATH 9TH
quca. Apudmerndeckue| TMOHITUS MPU MPOBEICHUU
onepanuu C| paccyxaeHui u
JIEHCTBUTENILHBIMH YHCIIa- JIOKa3aTeNbCTB,
MHU. Monyns npuMeHATH
JICHCTBUTEILHOTO IpoOU W TPOLEHTHI JIJIs
Yhclla W ero  CBOMCTBA. peIICHUS TIPUKIIATHBIX
[pubmmxénnbe 3amad u3
BBIUUCIICHIIS, TIPAaBUIIa Pa3IUIHBIX oTpaciei
OKpYIVICHUs, MpUKUAKA MW 3HAHUH U pealbHOI
OIIeHKA pe3ynpTaTal SKH3HH.
BBIYHCIIEHUM. HUcnoab3oBarb
OCHOBHBIE METO/IbI pELICHUS] TPUOIHKEHHBIE
LCJIbIX )44 Z[pO6HO- BBIYUCJICHUA, IIpaBUjia
palroHaIbHbBIX OKDYIJIEHUS, MPUKUIKY U
OLICHKY pe3ynbpTara
BBIYUCIICHUM .
[IpumMeHsiTh  pazIHYHBIC
METOJIBI peIIeHus
paIMOHATBHBIX U JPOOHO-
paIOHATBHBIX
YpaBHCHHH; a  Takke

METOJ HWHTEPBAJIOB  JUIS
pELICHUS] HEPaBEHCTB .
OnepupoBathb
NOHSATHAIMH  MHOTOYJICH
OT OJHOW IEPEMEHHOH,
€ro KOpHHU; HPUMEHSATH
JieJIeHUEe MHOTO4JICHA

Ha MHOTOYJIEH C OCTaTKOM,
Teopemy besy u Teopemy
Buera st pemenus 3ama4

OnepupoBarb
MOHSATUSIMMU:
JIMHEWHBIX
Marpuua,
MaTpUIBI .

cucrema
YpaBHEHUH,
OIIPEIEIIUTEND

YPaBHEHUI U HEPABEHCTB . HUcnoab3oBarh CcBOICTBa

MHoroujeHsl OT OJHOH onpeaenurens 2 X 2 s
epeMeHHOI Jlenenne | BBIYUCICHUS ero
MHOTOYJICHA Ha | 3Ha4YeHUs, MNPUMEHATH
MHOTOWJIEH C OCTaTKOM OTIpeITUTENN TUTST
Teopema besy. peuieHus CHCTEMBI
MHorounaeHsl C IIEJIBIMHA JIMHEWHBIX YPaBHEHUH .
kod(ppunmenTamu MogpeaupoBaTh
Teopema Buera. peaJIbHble  CUTyallud C
Pemenue CHUCTEM | TIOMOIIbIO CUCTEMBI
JINHEHHBIX YpaBHEHUH. JUHEUHBIX  YpaBHEHMII,
Marpuna CHCTEMBI HCCIeN0BaTh

JIMHEHHBIX YpaBHEHUM TIOCTPOCHHBIE MOJEIH C
Omnpenenurens MaTPUIB | IMOMOINBID — MAaTpUIl U
2x2, ero reoMeTpuyecKuit omnpeienuTene,

CMBICIT u CBOHCTBA; HHTEPNpPeTHPOBATH

BBIYHUCJICHUC €ro
3HAYCHUA, IIPUMEHCHUEC

NIOJIyY€HHBII pe3ynbTar




OIPCACTIUTEIIA JJIsA

peleHus CHCTEMBI
JINHEWHBIX ypaBHEHUH
Pewenne TIPUKJIITHBIX
3a7aq c TIOMOIIBIO
CHCTEMBI JIMHEHHBIX
YpaBHEHUI
DOYyHKIHH OyHKIw, crocob6sl | OmepupoBath 5/1* 1/5*
H rpagukmu. 3aaHus GyHKMA. | NOHATHUAMM:  (QYHKIHA,
CrenenHast B3anmuo oOpaTHbIe | CHOCOOBI 3alaHus
GyHkuus GbyHKIMN. Komnoznmus GbyHKIIH; B3aMMHO
¢ IeJBbIM IOKAa3aTeaeM GbyHKIUH. I'paduk | oOparHbie ¢dyHKLIUH,
GyHKIMKA. DJIEMEHTApHBIE | KOMIO3MLUS  (DyHKIHH,
npeobpa3oBaHus rpaduk dyHKIHH,

rpaduKoB QYHKITHIA .

OOmnacTp ompeneneHust u
MHOXECTBO 3HAYCHUHU
¢byakunu. Hymn ¢gyHKInm.
IIpomexyTku
3HAKOIIOCTOSTHCTBA.
UérHple U HEYETHBIE
¢ynkiuu. [epronnueckue
¢ynkmun . [IpomexyTkn
MOHO- TOHHOCTH (DYHKLUH
MakcuMyMmBbl u
MUHAMYMBI  (QYHKIIMH
HawnGomnbmree "
HaVMEHBIIIee 3HAaYCHHE
(YHKIIMM HA TIPOMEKYTKE .
Jluneiinas, xBaJgparuyHas

u JIPOOHO-JIMHEeHHAas
GbyHKIMKA. DieMeHTapHOoe
HCCIIe/IOBAHNUE "
MOCTPOCHNE rpagukoB
ITHX QYHKITHII .

Crenenp c LEJTBIM
MOKa3aTesieM. bunom
HeroToHa .

CrenenHas (QyHKOUS €
HATYpPQJIbHBIM ¥ IIEJBIM
noka3areieM. E€ cBoiicTBa
U rpaduk

o0ylacTh ONpeNeNeHusT |
MHOXECTBO 3HAYCHUU
¢byHKUMN, HYTH QYHKINH,

MIPOMEKYTKH
3HAKOITOCTOSIHCTBA;
TMHEHHAsI, KBaJApaTHIHASL,
JpOOHO-TMHEHHAS u
CTeTieHHast (D YHKITHH.
BbinoaHsATH
JJIeMEHTapHEIC
npeoOpa3oBaHus
rpaduKoB () yHKITHIA.
3HaTh u yMeThb
JI0Ka3bIBATh 4E€THOCTh
WU HEUYETHOCTh
GbyHKIHY,
MIEPHOTUIHOCTD
GbyHKIMY, HAXOJIUTh
MIPOMEKYTKH
MOHOTOHHOCTH (DYHKILIUH,
MaKCUMYMBI u
MUHHMYMBbI hyHKIHH,
HanOoJIbIIIEE u
HaUMEHbIIIEE  3HAUYEHUE

(YHKIIMM Ha MPOMEXYTKE

®opMyJIMpPOBaATH "
WLTIOCTPUPOBATH
rpapuyecku  CBONCTBa
JIMHENHOH,

KBaJ[paTUYHOW, APOOHO-
JIMHEMHOM M CTENEeHHOM

GbyHKUIHN .

Beipaxkars dopmyaamu
3aBUCUMOCTHU MEXAY
BEJIMYMHAMU .

3HaTh omnpeJejieHUe H
CBOMCTBA  CTENEHH C
LIEJIBIM IOKa3aTejieM;
IO IXOISATITYFO hopmy
3alUCH  JICHCTBUTEIBHBIX




qucen JUISL peuicHusA
MNPpaKTUYCCKUX 3a4a4 U
IPEACTABIICHUA JaHHBIX

Apupmernyeckuii Kopenn, ApupMeTHUECKHH KOpeHb | DOpMYyJIHPOBATH, 5/1* 1/5*
N-0ii CTeneH . HaTypajbHOU CTENEHU U 3allMChIBATH B
HNppaunoHajibHbIe €ro CBOICTBA. cUMBoOJINYecKoil ¢opme
YPaBHEHMA [IpeobpazoBanus U HUCIIOJIb30BaTh CBONCTBA
YHUCIOBBIX  BBIPAXKEHHMH, | KOpHS N-OH CTEMEeHU Ui
COJCpXKALIUX CTENEeHH U | MpeoOpa3oBaHUS
KOPHU. BBIPAXKEHUIL.
HppaunonaibHele Haxopurs peureHust
YpaBHEHHUS. OCHOBHBIE | HPpPALMOHANBHBIX
METO/IBI peleHust | ypaBHEHHIl C IIOMOIIBIO
HppalMoOHaIbHbBIX PaBHOCHUIIBHBIX
YPaBHEHHUH . epexo10B WA
PaBHOCUIIBHBIE TIEpPEXOABI OCYLIECTBJIAA  HIPOBEPKY
B peleHun KOpHeH .
HUPPaLMOHAIBHBIX Crpours rpadux
ypaBHEHHI] . GbyHKIMH  KOpHS  N-Oit
CpoiicTBa 1 rpaduk KOpHS CTCTIEHH Kak oOpaTHOIt
n-oi CTerneHu KaKk | I8 (QYHKUMM CTENEHH C
GbyHKIHN 00paTHOW | HaTypalbHBIM
CTETIEHH C HATYpaJbHBIM | IIOKa3aTejaeM
IoKas3areaeM
Ioxkasarensnas pynkuus. | Crenenb ¢ palMoOHAIbHBIM | DopMyJUPOBATH 5 1/4*
IToxa3zaTeabHbIe I10Ka3aTejIeM n eé omnpeae/ieHne CTEIEeHU C
YPaBHEHMA CBOWCTBA . PALMOHABHBIM
H“OI(aSal:’eJ'ILHa?[ OYHKIUA, | [okaszaTeneM .
e¢ cpoiictBa M rpaQuk. | g0l
Hcnons3oBanue rpaduxa npeo6pasoBanms
GyHKIMM  JUIS pelleHHs .
ypaRHeHH . YHCIOBBIX  BBIPKCHHH,
TokazaTenbHbIe COJICPXKAIINX CTETEeHU C
ypaBHeHus.  OcHoBHple | PANMOHAJILHBIM
METOIBI pemenus | TOKasaTeneM.
[I0Ka3aTeIbHBIX Hcnoas3oBarn
ypaBHEHHUI nudpoBbie pecypebl A
MIOCTPOCHHUS rpaduka

TIOKa3aTeNbHON  (PYHKIINU
U U3y4YeHHUs €€ CBOMCTB .
Haxoauthb pelieHust
[10Ka3aTEJIbHbIX YPABHEHUH




Jlorapupmuueckas Jlorapupm upcna. | Jlaate  ompenesenue 5/1* 1/5*
byuknms. CpoiicTBa norapudma. norapudma YUCIIa;
Jlorapugmuueckue Hecarudnele U | JAECATUYHOTO u
YPaBHeHHs HaTypasibHbIC JIOrapu(Mbl. | HATYpalIbHOTO
[IpeobpazoBanue Jorapudma.
BBIPAKEHUH, COAepKaILIUX Hcnoab3oBaThs CBOMCTBA
JorapupMBL. JoTapugmMoB TUIs
Jlorapudpmuueckas peoOpa3zoBaHus
GyHKIMs, e€ cBOWCTBA M | JOTapupMHYECKUX
rpadguk. McnonezoBanue BBIPAKEHU.
rpapuka ¢ynkuum s | CTpouTh rpaduk
peLICHUs ypaBHEHHH. JorapupMUIECKON
Jorapndmireckue (GyHKIMH KaK (36 paTHOM K
YpaBHEHUS. OcHoprpie | |OKA3ATCIRHOM L
MeTOEI P — HCTIONB30BaTh  CBOMCTBA
TTOTApUGMATECKHX JOTapuUPpMHIECKON
ypABHEHHIL. GyHKIMM 11 pelieHHs
PaBHOCW/IbHBIE Hepexojbl | SaAad.
B peleHnn Haxoautb penieHus
JOTapUPMITIECKIX norapupMUICCKuX
ypaBHeHHﬁ YpaBHCHUHU C TIOMOULIBIO
PaBHOCUJIBHBIX
HEepPexX0a0B WIn
OCYILIECTBIISIL  ITPOBEPKY
KOpHE
Tpuronomerpuieckue CuHyC, KOCHHYC, TaHI'€HC JaBaThb omnpeseaeHus1 5 5*
BBIpAsKeHUS u U KOTAaHT€HC YHCIIOBOTO | CHHYCa, KOCHHYCa,
YPaBHeHHs apryMeHTa. ApKcuHYyC, | TaHreHca M KOTaHI'€HCa
ApKKOCHHYC W apKTaHTeHC | YHCIOBOTO apryMeHTa; a
YHCJIOBOTO  apryMEHTa TaKKe apKCHUHYyca,
Tpuronomerpuueckas apKKOCHHYCa "
OKPYKHOCTb, apKTaHI'eHCA YHCIIa .
oIIpesieeHNe IIpumeHsITH  OCHOBHBIC
TPUTOHOMETPUUECKHUX TPUTOHOMETPUUECKHE
GbyHKIHN YUCIOBOTO | (hopMymbI TUTS
apryMeHTa . npeoOpa3oBaHUs
OcHOBHBIE TPUTOHOMETPUUECKUX
TPUTOHOMETPUUECKHE BBIPAXKECHUI .
(bopMyIIBL. [pumensitb  GopMymsl
IIpeobpazoBanue TPUTOHOMETPUHU IS
TPUTOHOMETPHUUECKHUX pemeHns OCHOBHBIX
BBIPAXKCHU. Pewenue THIIOB
TPUTOHOMETPHUUECKHUX TPUTOHOMETPUUECKUX
yYpaBHEHUN ypaBHEHUN
ITocnenoBaTeJLHOCTH [TocnenoBarenbHOCTH, OnepupoBathb 5 5*
U [POrpeccuu CIIOCOOBI 3aJaHUsl | MOHSITHSIMH:
HOCIIEA0BATEILHOCTEH. HOCJIE/I0BATENHLHOCTD,
Mero  MareMaTHYecKOH | crocoObl 3a1aHus
UHJIYKIUH . MOHOTOHHBIE | IIOCJIEI0BATEILHOCTEH;
u OIr'paHUYCHHBIC MOHOTOHHBIC )44
TIOCIIEI0BATEILHOCTH OTpaHWYEHHbIC
HUcropus aHajM3a | [MOCJIe0BATEIbHOCTH;
0ECKOHEYHO MaJIbIX . HcCIe10BaTh
Apudmernyeckas U | TIOCIeI0BaTEeIbHOCTH Ha
reoMeTpuiecKast MOHOTOHHOCTB u
IIPOTPECCHH . OrPaHUYCHHOCTb.




Beckoneuno yObIBaromas

reoMeTpuyiecKast
TIPOTPECCHSI. Cymma
OecKOHEeYHO yOBbIBaromeH
reOMETPUUECKON

nporpeccud. JIuHeHHbIH U
SKCIOHEHIIMATBHBIN POCT .
Yucno e .

dopmyna CIIOXKHBIX
MIPOLIEHTOB.
Hcnoab3oBanue
MIPOTPECCUN ISl PELIEHUS
peantbHbIX 3a7a4
MIPUKJIAIHOTO XapaKTepa

MMoayuats
npeacTaBJIeHHE 00
OCHOBHBIX MJIESIX aHAJIM3a
OCCKOHEUYHO MaJIbIX.
JaBaTb omnpejaeaeHue

apuhMeTHICCKOU u
reOMETPUYECKON
MIPOrPECCHH.
Joka3pIBaTh  CBOMCTBa
apuMeTHIeCKON u
reoMeTpPUYECKOMN
Nporpeccud,  HaXOAWThb
CyMMY YJIEHOB
Nporpeccud, a  TaKxke
CyMMY YJIEHOB
OeCKOHEYHO YyObIBaroIIeit
reoMeTpPUYECKOMN
MIPOTPECCHUHU.
HUcnonb3oBaTh
MPOTPECCUN ISl PELICHHUS
3a1a4 MIPUKJIATHOTO
XapakTep.

Mpumensite  dopmyny
CIIO)KHBIX MPOLEHTOB VIS
pereHus 3amay u3
peaNbHOM IPAKTHKH

HenpepblBHbIe HenpepoiBabie Qpynkimmu 1| OnepupoBaTh S*
(pyHknuu. nx MOHATHSAMHU: GbyHKIMA
IIpounsBoanas cBoiicTBa. Touka paspbIBa. HeTIpephIBHAs HA
AcCUMNOTOTEHI rpaduKoB| OTpe3Ke, TOUKa pa3pbiBa
¢GbyHKIH. CpoiicTBal (yHKIHH, aCUMITOTA
(yHKIMHA HEeNpephIBHBIX Hal rpaduka
orpeske. Mero nHTEpBaiIoB| (QyHKLIUH.
Uil pemieHust HepaseHCTB| IIpumeHsiTH CBONCTBa
IIpumenenue CBONICTB HEMIPEPBIBHBIX  (DYHKIHMN
HENpepbIBHBIX  (GYHKIMH | JUIs pelieHHs 3a/1au.
JUIS peIIeHNus 3a/1a4. OnepupoBarhp
[epBast u BTOpasi| MOHSATHSIMH: TiepBas |
TIPOHU3BO/IHBIE BTOpAst TIPOM3BO/IHBIC
GbyHKIMN. Omnpenenenne, (yHKINH; MOHUMATh
reoOMEeTPUYECKUI u ¢busnaeckuit u
¢busnyecknit TEOMETPUYECKUH  CMBICI
CMBICT MIPOM3BO/IHON.| TIPOM3BOHON; 3aMNCHIBATH
VYpaBHeHHE KacaTedbHOM K| YpaBHEHHE KacaTeJbHOH .
rpaduky GyHKIUH . Bbruuciasarb
Tponseobe HPOU3BOJIHBIE CYMMBlI,
NeMeHTApHBIX (yHKuwii, | MPOM3BEJICHHS,  HACTHOrO
[pousBoaHas Cymmpl, | M CTOKHOM QyHKITHH .
npousseeHus, yactHoro n | M3y4aTh  TIPOM3BOJHBIE
KOMIIO3HINHN (yHKIIHIA 3JIEMEHTAPHBIX (YHKIIHH.
Hcnoun3oBars
reOMETPUICCKUN u
¢dusnyecknii cMbICT
MPOU3BOIHOM JUIS
peneHus 3a1a4d
IToBToOpeHue, OcHoBHBIE TOHATHS Kypca | IIpUMeHSITb  OCHOBHEBIE ™
o6obuienne, . anrebpsl U Hauaja | TOHATHS Kypca anreOphl U
crucTeMaTH3aNUs 3HAHMI MATEMATHIECKOIO -

aHayms3a, o0o0menne u
cucTeMaru3alus 3HaHui

MaTeMaTHYeCcKOro aHajIu3a
JUls pelleHus 3ajad U3
peanbHON )KU3HU U APYTHUX

INKOJIbHBIX MMPEAMCETOB




2 cemecTp

HaszBanue pa3nena OCHOBHOE o ;)'moe 36ao'm0e
(Tembr) conepane CHOBHBIE BH/IbI o0y4enue o0yuyeHue
JAesITeJIbHOCTH (o0bem yacoB)| (00bem
pasjesa (TeMbl) ofyuaomuxes YacoB)
Hccnenopanue IIpumenenue CTpoutsb rpapux 10 1/9*
bynkumi IIPOU3BOJIHOM K KOMITO3MIIMK (PyHKIUH C
¢ MOMOIIbI0 HCCIIEJOBAHMIO (DYHKIIHI MIOMOIIBIO
NMPOU3BOIHOM Ha MOHOTOHHOCTb H 3JIEMEHTAPHOTO MCCIIEAOBAHUS
9KCTPEMYMBI. U CBOWCTB KOMITO3HIIUH.
Haxoxnenne CTpouTh reoMeTpHIeCcKre
HaMOOIBIIIETO 1 00pa3sl ypaBHCHHH H
HaMMEHBIIET0 3HAYCHUS | HEPABEHCTB HA KOOPAMHATHON
HENpepbIBHON (YHKIMN TUIOCKOCTH.
Ha OTpe3Ke. Hcnons3oBaTh NPOU3BOAHYIO
[Tpumenenne JUISL KCCIIeTOBaHUsI (DyHKIUH
MIPOM3BOIHON ISt Ha MOHOTOHHOCTH U
HAXOXKJICHNSI HAWITYYILIEro | AKCTPEMYMBbl; HAXOTUTh
pelieHusT B TPHUKJIAJHBIX | HauOOJbIIee U HANMEHBIIECE
3a7a4ax, 3HAUCHMS PYHKIINU
JUISL OTIPEACIICHUS HETIPEpHIBHOM Ha OTPE3KeE;
CKOpOCTH | CTPOUTH TpaduKy HYHKIIHN
YCKOpeHHs TIpoliecca, Ha OCHOBAHWH TPOBEIEHHOTO
3a7]aHHOTO HCCIIEIOBaHMS.
dopmyroit unu rpaduxoM. | Mcmoib30BaTh MpOU3BOIHYIO
. JUISL HAXOKACHHSI HAMITYUIIero
Kommosnuus yHKuui. pELICHUsI B IPUKIIAIHBIX, B
FCOMeTpH?eCKHe 00pa3zbl TOM YHCJIE COLUATbHO-
YPaBHCHIH 1 HKOHOMHYECKHX, 3a/auax, Jyis
HCPABCHCTE Ha OTIpeIeIEHUs] CKOPOCTH
KOOpAHHATHOH W YCKOpPEHHs Tpoliecca,
fLIocKocTH 3aaHHOTO (hOPMYJION HIIH
rpaduKoM.
[MonyuaTs npeacrasiieHne
0 NIPUMEHEHUHU
[IPOU3BOJHON B Pa3IMUHbIX
OTpAacCJIsiX 3HAHUH
ITepBooOpa3Hast u ITepBooGpazHas, OnepupoBathb 10 10*
HHTerpa OCHOBHOE CBOMCTBO TOHATUSIMHU:
MIEPBOOOPA3HBIX. nepBoOOpasHas 1
[TepBoOOpazHbIe OIIPEJEIIEHHBIN HHTETPaL.
3JIeMEHTaPHBIX Haxoantsb niepsooOpasubie
¢dynkuii. [Ipasua JJIEMEHTaPHBIX QYHKIUI U
HaXOXKJICHHS BBIYHCIIATH HHTErPall 110
IepBOOOPA3HBIX . thopmyne Herorona —
WnTterpain. Jlelibuumna.

I'eomerpuueckuii cMbIC
uHTerpaia. Beruncnenne
OIPEICIIEHHOTO
uHTEerpaia no Gpopmysie
Herotona — JleiiOnnma .
[Tpumenenne nHTErpana
JUTS HAXOKACHUS
IUIOIIAAEH TIOCKUX
¢uryp u 066EMOB
T€OMETPUYECKHX Tell .
[Ipumeps! peuieHnit

1 epeHInanbHBIX

Haxoauth uromanu
IUIOCKUX (GUTYp U 00BEMBI
TEJI C TIOMOIIIBIO
OINpeNeNEHHOr0 UHTErpaIa.
3HAKOMUTHCS C
MaTeMaTH4eCKUM
MO/ICTIMPOBaHHUEM Ha
npumepe
muddepeHunanbHbIX
YPaBHEHUH .

Ioay4ars npeacrasiieHue
0 3HAYCHUH BBEJICHUS




YpaBHEHUH.
Maremaruueckoe
MOJICTTUPOBAHUE
peabHBIX MIPOLIECCOB C
ITOMOIIIBIO

IIOHATHUA UHTCTpAIa B
Ppa3BUTHUU MAaTEMAaTUKHU

i depeHnnanbHbIX
YpaBHEHUH
I'padpuxn Tpuronomerpudeckue Hcnoan3zoBaTs nudposbie 10 10*
TPUTOHOMETPHYECKHX (GyHKIMH, UX CBOHCTBA U pecypchI JUIsl IOCTPOCHUS
yHxuuii. rpadukn. rpadukoB
Tpuronomerpuyeckune Ot60p KopHei TPUTOHOMETPUUECKIX
HepaBeHCTBa TPUTOHOMETPUIECKUX (YHKIINM M M3YyYSHHS HX
YpaBHEHHH C TIOMOIIBIO CBOWCTB.
TPUTOHOMETPHYECKON Pemarn
OKPYXKHOCTH. TPUTOHOMETPUYECKHE
Pemenne YPaBHEHHS U OCYILECTBIATh
TPUTOHOMETPUUECKUX 0TOOp KOpHEH ¢ MOMOIIBIO
HEpPaBEHCTB TPUTOHOMETPUUECKOH
OKPYKHOCTH.
IIpumensite GopmMyIbI
TPUTOHOMETPHUH IS
pELICHUSI OCHOBHBIX THITOB
TPUTOHOMETPUUECKHX
HEpPaBEHCTB.
HUcnoan3oBarb nuppoBbIe
pecypchl [Uisl IOCTPOCHUS 1
ncciIe0BaHNs TPpauKoB
dyHKIMHA
HppanuonanbHeble, OCHOBHBIE METO/IBI IIpumeHATH cBOWCTBA 10 10*
noKa3arejbHbIe U pereHus MOKa3aTeIbHON 1
JorapupMmuyeckue MOKa3aTeIbHBIX U norapupMuIecKoi GyHKIMH
HepaBeHCTBa Jorapu(pMHYECKUX K PELICHHIO TIOKa3aTeIbHBIX
HEpPaBEHCTB. 1 JIOTapu(PMHUECKAX
OCHOBHBIE METO/IbI HEpaBEHCTB.
peleHus O00cHOBATH PaBHOCHIIBHOCTh
HUPPaLUOHAIILHBIX HIEPEXONIOB.
HEPABEHCTB. Pemarp nppanmoHaabHbIE U
I'padurueckne MeTOABI KOMOMHHPOBaHHbIC
pelenns HEpaBEHCTBA, C TIOMOIIBIO
MPPAIHOHAIBHEIX, PaBHOCHIIBHBIX TIEPEX0/IOB .
MOKa3aTeIbHbIX 1 Hcnosb3oBarh
norapudMUIECKIX rpaduyecKue MeTo bl 1
ypaBHEHHUH U CBOMCTBA BXO/ISIIKX B
HEpPaBEHCTB YpaBHEHUEC UJIH

HEpaBEHCTBO (QYHKIHUH 11
peLICHUs 3aJaun




Komniexcubie KomnnekcHsle uncna. OnepnpoBaTh NOHATHSIMH ! 15 1/14*
L (WE] Anrebpandeckas u KOMIUIEKCHOE YHCIIO U
TPUTOHOMETpUYECKas MHOXECTBO KOMIUIEKCHBIX
(opMBI 3amcH YHCeTI.
KOMIUIEKCHOTO YHCIIA. IpencraBasiTs
Apudmernyeckne KOMIUICKCHBIC YUCIIa B
OTIepaIny C anreOpandecKoit u
KOMIUIEKCHBIMU TPUTOHOMETPUYECKOI
YHCIIAMH. (opme. BoInoHATH
H3o06paxenue apuMeTHIecKre onepanum
KOMIUIEKCHBIX YHCEI Ha C HUMH.
KOOpAUHATHOM N300pakaTh KOMIIIEKCHBIE
TUTOCKOCTH. YycIa Ha KOOPAWHATHON
Dopmyna Myaspa. TLIOCKOCTH.
Kopnu n-oii crenenu u3 lpumenaTs Gopmyry
KOMIUIEKCHOTO YHCIIa. MyaBpa u nonysars
Tpuverere TPEJICTABJICHHE O KOPHSIX N-
KOMIUIEKCHBIX YUCET IS OM CTCTICHI 13
P S—— KOMIUIEKCHOTO YHCIIA.
TEOMETPUYECKHX 3a7a4 3HAKOMHUTBCS C TIPIMEPaAMHU
MIPUMEHEHUS KOMITJIEKCHBIX
YHCEJT TSl PEIICHHS
TE€OMETPHUYECKUX U
(u3muecKux 3amaq
HartypaibHble u HatypanbHble U 11enble OnepupoBaTh NOHATHUSIMH 10 10*
neJble YHcjIa yncia . [Ipumenenue HaTypalbHOE U LIE]I0e
MIPU3HAKOB JICJIN- MOCTH YHCII0, MHOKECTBO
nensix uncen, HO u HATypPAJIbHBIX U LIEJIBIX
HOK, octaTkoB 1o YHCeIl.
MOJYJIIO, aJITOPUTMA Hcnoab3oBaTh NPU3HAKHU
EBrumna juis pemenus JISTIMOCTH LIEJIBIX YHCEIT;
3a71a4 B LIEIbIX YUCTaX octaTku 1o moayiio; HO/l u
HOK HnartypanbHbIX yuces;
anroput™m EBkinna st
penIeHus 3a1ad.
3anuchIBaTh HaTypaJbHBIE
YHCiIa B pa3InuHbIX
MO3UIIMOHHBIX CHUCTEMax
CUHCIICHHUS
Cucrembl Cucrema u OrnepupoBaTh MOHITUSIMU: 10 10*
PALlMOHAJIBHBIX, COBOKYITHOCTh cHCTeMa M COBOKYITHOCTh
HPPANHOHAIBHBIX YPaBHEHUI. YpaBHEHUU U HEPABEHCTB;
NMOKa3aTeJbHbIX H PaBHOCHIIBHBIE CHCTEMBI PellIeHHe CHCTEMBI HIH
JorapupMu4ecKux 1 CHUCTEMBI CIIE/ICTBUS COBOKYITHOCTH;
ypaBHeHMit OCHOBHBIE METO]IBI PABHOCHITLHBIE CHCTEMBI 1

pELICHUs CUCTEM U
COBOKYIHOCTEH
paLMOHAIIbHBIX,
HppalMOHAIIbHBIX,
[10Ka3aTeJIbHbIX U
Jorapu(pMUIECKIX
YpaBHEHHUH.
[Ipumenenue
YPaBHEHMI, CUCTEM U
HEPaBEHCTB K PELICHUIO

CUCTEMBI-CJICICTBUS .
Haxonuts pemenus cucrem
U COBOKYITHOCTEH LEJNIBIX
palUOHAJIbHBIX,
HUPPaLUOHAJIbHBIX,
[IOKAa3aTeJIbHbIX U
Jorapu(pMUIECKUX
YPaBHEHHH U HEPABEHCTB.
IIpumensTs cucTEMBI
YPaBHEHHH K PELLICHUIO




MaTEMaTHYCCKHUX 3aJ1a4 TCKCTOBBIX 3aJ1a4 U3

1 3a7a4 U3 pa3IndHbIX pa3IM4HbBIX obOnacrei
obuacTeil HayKu U 3HAHMI U peabHOH KU3HM;
PeasIbHOM XKHU3HH, MHTEPIIPETHPOBATH
HHTCPIIPETALHA HOJIy4eHHbIE PELICHHUS.
HOTy9CHHbIX Hcmonb30Bath U(pOBLIE
pE3yIbTaTOB pecypest

3agaum PaunonansHele, Bei6upats criocob 10 10*

¢ mapaMeTrpamu UppaLOHAJIbHBIE, pELICHUsSI PAMOHATIBHBIX,
MOKazaTeJbHbIE, UPPALOHAIIBHBIX,
norapu(pMUIECKne 1 MOKa3aTeIbHBIX,
TPUTOHOMETPUUECKHE Jorapu(pMUYECKUX U
ypaBHEHHMSI, HEPABCHCTBA | TPUTOHOMETPHUYECKHUX
U CHCTEMBI C YpaBHEHHI ¥ HEPABEHCTB,
rapamMeTpamH. COJICpIKAILMX MOJTYJIH U
[TocTpoenue u apameTpsl.
nccieJ0BaHNne IpumensiTs rpaduueckue u
MaTeMaTHIECKUX AQHATMTHYECKHIE METOMBI JJIS
MoJieNiell peanbHbIX peLIeHus] ypaBHEHUH 1
CUTYAaIUH C TOMOIIBIO HEpaBEHCTB C NapaMeTPaMH,
ypaBHEHHH, CUCTEM a TaKXKe MCCIIeI0BaHUE
YpaBHEHUH U (hyHKIHMH MeTOTaMHU
HEpaBEHCTB C MaTeMaTHYeCKOTO aHaJIH3a.
rapamMeTpamu CTpouTh H uccjIe10BaTh

MaTeMaTu4ecKrue MOJICIHN
peaNbHbIX CUTyalui ¢
[IOMOIIbI ypaBHEHUH,
HEPABEHCTB U CUCTEM C

napameTpamu
IToBTOpEHUE, OCHOBHBIC TTOHATHS U MopeaupoBaTh peajbHbIe 11/4* 15*
00o01eHuUe, METOJBI Kypca, CUTYyallu! Ha s3bIKE
cucreMaTH3alus 3HaHMii | 00001IeHUE U aIreOpbl, COCTABJIATH
cUCTeMaTH3alus 3HaHUN BBIPQKCHUSI, yPABHEHU S,

HEPABEHCTBA U X CUCTEMBI
10 YCJIOBUIO 3aJ1a4H,
HCCJICI0BATH TOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM
anrnapara anreopsl,
HHTEpPNpPeTHPOBATH
MOJY4YEHHBINA Pe3yNbTaT.
IMpumensite GyHKIMU JUIs
MOJIEIUPOBaHUSA U
HCCIIeIOBaHMS PeaTbHbIX
MPOLIECCOB.

Pewmars npuxiiagssie
3aJa4u, B TOM YHCIIE
COLIMAJIbHO-
SKOHOMHUYECKOTO U
(buzmueckoro xapakrepa,
CpeACTBaMH aireOpsl U
MaTeMaTUYECKOr0 aHaJIN3a

HToro 3a 2 cemecTp 100 100

HToro 3a kypc 150 150

*camMocToATeJbHAA padoTa

Pabouasi nporpamma yueoHoro kypca «['eomerpusi»

[enu nzydeHus: yueOHOTO Kypca

['eomeTpus siBnsieTcss OAHUM U3 0A30BBIX KYpPCOB Ha YpPOBHE CpPEJHEro oOLiero oopazoBaHus, Tak
Kak 00ecrneunBaeT BO3MOXXHOCTh M3YYCHHS JUCIIUIUIMH €CTECTBEHHOHAYYHON HAINPaBICHHOCTH U
MpPEeIMETOB TYMaHUTAapHOTO HHKIA. [IOCKONBKY IIOTHYECKOE MBIIUICHHE, (OpMUpYyEMOe Tpu
M3YYCHHH OOYyYaIOUIUMUCS TOHSATHHHBIX OCHOB T'€OMETPHH, TpPU JIOKA3aTeIbCTBE TEOpEM U



MOCTPOCHUH LETMOYKH JIOTUYECKUX YTBEPKICHUN TPH PEIICHHH T'€OMETPHUYCCKHX 3a/1ad, YMECHHE
BBIIBUTaTh M OINPOBEPraTh T'HIIOTE3bl HEMOCPEICTBEHHO HWCIOJB3YIOTCS IPU pEIICHUH 3a7ady
€CTECTBEHHOHAYYHOTO 1IMKJIA, B YACTHOCTH (PU3UUECKUX 3a]1aU.

Llens ocBOeHMS mporpaMMbl yaeOHoro Kypca «I'eomeTpus» Ha yriayOJaEHHOM ypOBHE — Pa3BHTHE
WHIUBUIyIBHBIX CHOCOOHOCTEH OOYyYaloImMXCs TMPH W3YyYCHUH T'€OMETPUH, KaK COCTaBIISIOLICH
npeaMeTHo oOmactn  «Marematuka W HMHGOpPMATHKa» uepe3 oOecrneueHHe BO3MOXKHOCTH
NpUOOPETeHUs] M HCHOJNB30BaHHMA Ooiee  TIIyOOKHMX TIeOMETPHYECKUX 3HAHUM M JeHCTBHI,
crneun(UIHBIX TEOMETPUHU, U HEOOXOAMMBIX ISl YCIEHIHOTO MPOo(EeCCHOHAIBLHOrO 00pa3oBaHus,
CBSI3aHHOT'O C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

[TpuoputeTHBIMU 3a7adaMu Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE, PACHIMPSIIOIIUMU U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHSI, SIBIISIFOTCS:

- pacuIMpeHHe IMPEeCTaBICHUsI O TEOMETPHM KaK YacTH MHPOBOHW KyJIbTYphl M (OPMHUPOBAHHE

OCO3HAHMS B3aHUMOCBSI3M F€OMETPUH C OKPYKAIOIIIUM MHPOM;

- (opmHupoBaHHE MPEACTaBICHHS O  MPOCTPAHCTBEHHBIX  (HUrypax Kak O BaKHEHIINX
MaTeMaTU4eCKUX MOJEISX, TO3BOJISIOIINX OMMCHIBATE U U3Y4aTh pa3sHbIC SBJICHUS OKPYKAIOIIETO
MHUpa; 3HAaHUE TOHATHWHOrO ammapara 1o paszeny «CrepeoMerpus» IIKOIBHOTO Kypca
TeOMETPHH;

(dopMupoBaHHE yMEHHs BJIaJeTh OCHOBHBIMHU IMOHATHSMU O NPOCTPAHCTBEHHBIX (UTypax U HX
OCHOBHBIMH  CBOICTBaMH; 3HaHHE TeopeM, (GOpMyT M YMEHHE HUX HPUMEHATh, YMEHUS
J0Ka3bIBaTh TEOPEMBI M HAXOUTh HECTaHJaPTHBIEC CIIOCOOBI PELICHUS 3a/1ay;

dopMupoBaHHE YMEHHs pPAcIoO3HaBaTh Ha 4YepTekax, MOJCNSIX U B PEATbHOM MHpE
MHOTOTPaHHHKH U TeJIa BPAILCHHS; KOHCTPYUPOBATh TE€OMETPHUECKHE MOJCIH;

dbopMUpOBaHHE TOHMMAHHUS BO3MOKHOCTH aKCHMOMATHYECKOrO IOCTPOEHHUS MaTeMaTUYECKUX
Teopuit; GopMHUpOBaHKME MOHUMAHUS POJIU AKCUOMATUKH MPH MPOBEACHUN PACCYKICHUM;
(dbopMHpoBaHHE YMEHHS BIAJIETh METOJAMH JIOKA3aTEIbCTB U AITOPHUTMOB PEIICHUS; YMEHHS UX
MPUMEHSTh, TPOBOJHUTH JIOKA3aTENbHBIE PACCY)KICHHS B XOJI€ PEIICHHS CTEPEOMETPUYECKUX
3a/1a4 1 33/1a4 C IPaKTUYECKUM CoJiep:kaHneM; (hopMHUpOBaHHE MPEACTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCTB MU OOOCHOBAHWM MAaTEMAaTUUYECKUX YTBEPKACHUNW M POJIM aKCHOMAaTHUKU B
MIPOBE/ICHUH JIeAYKTUBHBIX PacCyKICHUM;

pa3BUTHE U  COBEPILICHCTBOBAHME HWHTEJUIEKTyaJIbHBIX M  TBOPUYECKHUX  CIIOCOOHOCTEH
oOyyaroImuxcs, I03HABaTEIbHON  aKTUBHOCTH, HCCIIEAOBATENbCKUX YMEHHUH, KPUTHUYHOCTH
MBILIUIEHUS], UHTepeca K H3YUYE€HHUI0 T€OMETPUH;

¢dopmupoBaHUe  (QYHKIMOHAJIBHONH I'PAaMOTHOCTH, pEJIEBAaHTHOM TE€OMETPUM:  yMEHUS
pacrio3HaBaTh  IPOSBJICHUS  TEOMETPHUUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHBIX KU3HEHHBIX CHTYAlUsAX W NMPU U3YYEHHH JPYTUX YyIeOHBIX IPEIMETOB, MPOSBICHHS
3aBUCHUMOCTENl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pEaIbHBIX CHUTyallMi, HUCCIIEJOBAHUS
MOCTPOEHHBIX MOJIENICH, MHTEPIIPETAIIMH OTYICHHBIX Pe3yJIbTaTOB.

OcHOBHBIE cofiepkaTenbHble  JMHHM — Kypca  «['eomerpum». «lIpsMble M IUIOCKOCTH B
pocTpaHcTBe», «MHororpanHukn», «Tena BpameHus», «BekTopel W KOOPAMHATHI B
MIPOCTPAHCTBEY, «/IBMKEHUS B TIPOCTPAHCTBEY .

ChopmynupoBannoe B deepaibHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHIAPTE CPEIHETO
oOmero oopazoBaHusi TpeOOBAHNUE «YMETh OMEPUPOBATH MOHATUSIMIY, PEIEBAHTHBIX T€OMETPUHU HA
yriyonéHHoMm ypoBHe oOyueHus B 10—11 kimaccax, OTHOCUTCS KO BCEM COJIepKaTeIbHBIM JTHHUAM
yuebHoro kypca. CopnepxkaHue o00pa3oBaHHs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTaTaM
OCBOEGHHS pabouell MporpamMMbl, CTPYKTYpPHUPOBAHO TaKHMM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIMIIUATIBHBIM ~ BOIpocaM  oOyuaroluecss oOpamlaiuch HEOAHOKPAaTHO. OTO MO3BOJISET
OpPTaHU30BaTh OBJIAJICHHE TEOMETPHUCCKUMH TIOHSATHSIMHA W HaBBIKAMH MOCJEIOBATEIBHO |
MOCTYNaTeNbHO, C COOJIIOIGHHEM MpPUHLMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYATh B
O0IIYI0 CHCTEMY T'€OMETPHUECKUX IMPEICTaBICHUH OOydaromuxcs, pacumpss W yrayounss eg,
00pa3ys MpOYHbIE MHO>KECTBEHHBIE CBS3H .



[Tepexo/ K U3yUSHHIO TEOMETPUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISICT:

— co3math ycnoBus Juis  auddepeHnManuu  0OydeHHs, [OCTPOCHUS  HMHIMBUIYaTbHBIX
00pa3oBaTeNbHBIX MPOTrPaMM; 00ECIeYHUTh YrIyOJIEHHOS M3yUYeHHE TeOMETPUH KaK COCTABJISIONICH
y4eOHoro npeamera «MaTeMaTrkay;,

— MOJATOTOBHUTH OOYYAIOIIMXCS K TMPOJODKEHUIO HM3YyYeHHsS MaTeMaTHKU C Y4ETOM BBIOOpA
Oynymieit mpodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXIy OOMMM U TPOoQeCCHOHATHHBIM
o0Opa3oBaHHUEM.

[Inanupyemble mpeaMeTHbIE PE3YIbTaThl OCBOCHHUS paboyeil mporpaMMbl

OcBoenne yueOHOTO Kypca «l'eoMeTpusi» Ha ypoBHE CpeaHero oOmero oOpa3zoBaHHs JOJHKHO
obecrieunBaTh JOCTIKEHHE CIEIYIOUINX MPEAMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB:

1 cemecTp

- CB0OOJIHO omnepupoBaTb OCHOBHBIMM IOHSATUAMHU CTEPEOMETPUU IIPU pEIIeHUH 3a7ady u
IIPOBEJICHUU MaTEMAaTUYECKUX PACCYKICHUN.

- [IpuMEHATh AKCMOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 HUX IIPU PELICHUH F€OMETPUYECKUX 3a/1a4.

- KnaccuduuupoBarh B3aMMHOE pacIOIOKEHHE MPSAMBIX B IPOCTPAHCTBE; IIJIOCKOCTEH B
IIPOCTPAHCTBE; MPAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

- CBOOOHO oOmEepupoBaTh  TMOHSATHAMH, CBS3aHHBIMH C  YIJaMH B TPOCTPAHCTBE: MEXKIY
IIPSIMBIMU B ITIPOCTPAHCTBE; MEXKY IPSIMOU U INIOCKOCTBIO.

- CBOOOHO OnepupoBaTh MOHATUAMH, CBSI3aHHBIMU C MHOTOTPAHHUKAMHU.

- CBo0OomHO pacro3HaBaTb OCHOBHBIE BHJIBl ~MHOTOTPAHHUKOB (Ipu3Ma, MNUpaMuia,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo).

- KiaccudummpoBars MHOrOrpaHHUKH, BRIOMpAsi OCHOBAHUS JUIsl KJIacCH(UKALINN.

- CBOOOHO ONepUpPOBaTh MOHATUSAMH, CBA3aHHBIMU C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTBIO.

- BpmonHATE mapajuienbHOE, LEHTPAIBHOE W OPTOTOHAJIBHOE IPOCKTUPOBaHHE (GUTYp Ha
TUIOCKOCTB; BBITTOJIHATH H300pakeHUs! YUTYp HA TUIOCKOCTH .

- CTpOI/ITL CCUCHUS MHOI'OI'PaHHUKOB PA3JIMYHBIMU MCTOAAMU BBIIIOJIHATD (BI)IHOCHBIG) IIJIOCKHEC
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHH3Y .

- Bpluucnars mioniaayM NOBEpXHOCTEH MHOTOIpPaHHUKOB (IIpU3Ma, NMHpamMKia), FeOMEeTPUUECKUX
TeJ C MpUMeHEeHUueEM (hopMyI.

- CB00OAHO OmEepUpOBaTh MOHATHUSAMHU: CUMMETPHUs B MPOCTPAHCTBE; LEHTP, OCh M IJIOCKOCTh
CUMMETPHUH; HEHTP, OCh U IIOCKOCTh CUMMETPUHU (PUTYPBHI.

- CBoOOgHO omepupoBaTh MOHATHUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJAWHATaM B
MPOCTPAHCTBE.

- BoImonHATh AecTBHS HAJl BEKTOPaAMHU.

- Pemarp 3amaunm Ha  JOKa3aTENbCTBO  MAaTeMaTHYECKUX  OTHOIICHMH M HaXOXJIECHUE
T€OMETPUUYECKUX BEIUYMH, TPUMEHSISI U3BECTHBIE METOABI MPU PEIICHUU MAaTeMaTHYeCKUX 3a]ad
IOBBIIICHHOTO U BBICOKOI'O YPOBHS CIIOKHOCTH .

- IlpumeHsTh mpocTeiIre NPorpaMMHBIE CPEACTBA U ANEKTPOHHO - KOMMYHUKAIIMOHHBIE CUCTEMBI
MIPHU PEIICHUH CTEPEOMETPUYECKHX 3a]1aY .

- W3Bnekarb, mnpeoOpa3oBbIBaTH W HUHTEPIPETUPOBATh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBIEHHYIO Ha YepTekKaxX U pPUCYHKaX.

- HpI/IMeHSITI) IMOJIYYCHHBIC 3HaHWA Ha INPAaKTUKE: CpaBHUBATb M AHAJIM3UPOBATH PCAJIBHBIC
CUTyalluu, TPUMEHSITh HW3YYCHHBIE MOHITHS B TMPOIECCEe TMOUCKA PEHICHHS MaTeMaTHYeCKH
chopMyTupOBaHHOW TPOOJIEMBI, MOJCIUPOBATH pEATbHBIE CHUTYyaIllMd Ha S3bIKE TEOMETPHH,
WCCIIC/IOBATh IOCTPOCHHBIC MOJICIIH C HCIOJIB30BAaHUEM TEOMETPUUYCCKUX IOHSATHH W TeopeM,
amnmapata anreOpbl; peraTh MpaKTUYECKUe 3a/1a4ul, CBS3aHHBIE ¢ HAX0XKICHUEM T'eOMETPUIECKUX
BCIIMYHNH.

- HNmets MMpEaACTaBICHUA 00 OCHOBHBIX JTalax pPasBUTHA TCOMETPUU KaK COCTAaBHOM YacTH
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHH.



2 cemecTp

CB00OO/HO ONEpHpPOBATH TOHATHAMHU, CBA3aHHBIMU C IMJIMHIPUYECKOH, KOHHYECKOW H
cepruueckoil MOBEPXHOCTSIMU; OOBSICHATH CIIOCOOBI TIOTYUYEHUSI.
OmnepupoBaTh NOHSATHUSAMH, CBSI3aHHBIMHU C TeJIAMU BPAILCHHS: IMJIMHIPOM, KOHYCOM, chepoil n
IapOM.
Pacnio3naBath Tena BpamieHus (IUIMHIP, KOHYC, cdepa U 1m1ap) U 0OBSICHATH CIIOCOOBI TOITyUSHHUS
TEJI BPAIICHHUS.

- Kinaccudunuposars B3aMHOE pacroyioxkeHue chepbl U TIOCKOCTH.

BeauciaaTe BeTWUMHBI 3JIEMEHTOB MHOTI'OI'PaHHUKOB W TCJI BpallCHUS, 00BEMBI U Iiomaiaun

HOBerHOCTeﬁ MHOTI'OT'PAaHHUKOB U TCJI BpAalICHUA, TCOMCTPUUCCKUX TECJI C IPUMCHCHUCM q)OpMy.]I.

CB0OOMHO OmepupoBaTh MOHATUAMH, CBSI3AHHBIMH C KOMOMHAIMSIMUA TEJl BpAICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBI B chepy M OMHCAHHBIA OKOIO cdepsl; cdepa,
BIHMCAHHAsi B MHOTOIPAHHMK WJIM TEJIO BPAILIEHHUS.

BbI4ucasTh COOTHOIICHHS] MEXKAY TUIOMIAIIMU MTOBEPXHOCTEN U 00bEMaMU MOJTOOHBIX TE.

N300paxarh u3zydyaemble (DUTYpHI; BBINOJNHATH (BBIHOCHBIC) IUIOCKHE UYEPTEKU U3 PHUCYHKOB
MPOCTHIX 00BEMHBIX (UTYpP: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJl BPAIICHUSI.

W3Bnekatb, UHTEPIPETUPOBATH M MPEOOPa3OBHIBATH HHGPOPMAIUIO O MPOCTPAHCTBEHHBIX

reOMEeTpUYECKUX (PUTypax, MpeICTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

CB00OIHO ONEPUPOBATH MOHSATHEM BEKTOP B IIPOCTPAHCTBE.
BbIonHATE onepanuy HajJl BEKTOPaMHU.
3aiaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.
Pemate reomerpudeckue 3aJaud Ha BBIYHMCICHHUE YIJIOB MEXKAY MPSAMBIMU U IUIOCKOCTSIMU;
BBIYMCIICHHE PACCTOSSHUA OT TOYKHM JI0 IUIOCKOCTH; B II€JIOM, Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METO/a IPU PELICHUHU.
CBOOOJHO OIEpUPOBATH TIOHATHUSMHU, CBSI3aHHBIMH C JIBIDKCHHEM B IIPOCTPAHCTBE; 3HATH
CBOWCTBA JBUKCHUM.
BeimonHsaTe n300pakeHuss MHOTOTPAHHUKOM M TeJN BpallleHUs MPH MapajieIbHOM MEpeHoce,
LEHTPAIbHOM CUMMETPUH, 3€pKAIbHOW CHUMMETPUHM, TP MOBOPOTE BOKPYI MIPSIMOIi;
npeoOpa3oBaHus O100US.
CtpouTh ceueHUss MHOTOTPAaHHUKOB M TEJ BpAIllEHUs: CEUeHUs HUIuHApa (MapajuienbHO U
MEPIEHIUKYISIPHO OCH), CEUCHMsI KOHyca (MapasuieIbHO€ OCHOBAHHUIO M TMPOXOJAIee dYepe3
BEpILNHY), CEYECHHUs 1Iapa.

Hcnonws3oBaTh METOABI TOCTPOCHUS CEUEHUN: METOJ| CJIEIOB, METOJl BHYTPEHHETO

MIPOCKTUPOBAHUS, METO/T IEPEHOCA CEKYIIEH MITIOCKOCTH.

Jloka3bIBaTh reOMETPUYECKUE YTBEPIKICHHUS.
[IpumensTs reomeTpruyeckue (HakThl A PEHICHUs CTEPEOMETPUUECKUX 3a]1a, MPEANoIaralonmx
HECKOJIBKO LIaroB PELIEHUs, €CIM YCIOBUS IPUMEHEHHUS 3a/1aHbl B SBHOM U HESIBHOU (hopMe.

Pemate 3amaun Ha  10Ka3aTENbCTBO  MAaTeMaTUYECKHMX  OTHONICHUW M HaXOXKICHUE
F€OMETPUYECKUX BEJTMYHH.

[IpuMeHsATh TPOrpaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHUKAIITMOHHBIE CUCTEMBI IPU PEIIEHUHT
CTepEOMETPUYECKUX 3a/1ad.

[IpuMeHATh TIONIyYeHHBIC 3HAHWSA Ha TPAKTUKE: CPaBHUBATh, AHAIM3UPOBATh W OIEHWBATH
peanbHBbIC CUTYyaIMH; MPUMEHITh U3yUeHHBIE TTOHATHSI, TEOPEMbI, CBOMCTBA B TPOIIECCE TOMCKA
pelIeHrs MaTeMaTH4eCKu CPOPMYITHPOBAHHOW MPOOIEMBbI, MOJEIUPOBATh pealbHbIE CUTYAIlUU
Ha SI3bIKe TEOMETPHUH, HCCIIEIOBATh MOCTPOCHHBIC MOJIEIHN C MCIIOIh30BAHUEM T€OMETPUUYCCKUX
MOHATHM W TeopeM, ammapara aireOpbl; pemath MNPaKTUYEeCKHe 3a/ladyd, CBS3aHHBIE C
HaxO0’KJICHUEM F€OMETPUUYECKUX BEJINYHUH.

Nmetp mpencraBieHusi 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPHH KaK COCTaBHOM YacTH



¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH .

Coneprxanue yueOHOTO Kypca
1 cemecTp
Ilpsamvie u nnockocmu 6 npocmpancmee

OcHoBHbIE TIOHATHUS cTepeoMeTpuu. Touka, Mmpsmas, MIOCKOCTb, MpocTpaHcTBo. [loHsTHE 00
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHM U CIEACTBUS U3 HHX.

B3aumHoe pacnonoxeHue MpsMbIX B IPOCTPAHCTBE: IE€PECEKAIOLIUECs, NapalieibHble U
ckpemuBawomuecs npsmbsle . [IpuzHaku ckpemuBarommxcs npsmbix. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapaulesibHbIE MpPsSMbIE B IMPOCTPAHCTBE; NAPAJIIEIBHOCTh TPEX
IPSIMBIX; APAJUIEIBHOCTD NPAMON U II0cKocTu. [lapamiensHoe U IEeHTpalbHOE POEKTUPOBAHUE,
nzobpaxenue uryp. OCHOBHBIE CBOMCTBA MapalljIeIbHOTO NMPOEKTHUpoBaHus. M3o0paxkenue Gpuryp
B MapajuleJIbHOW IMPOEKUHUU. YTJbl C COHAIIPABICHHBIMU CTOPOHAMU; YIOJ MEXAY IpSMBIMU B
npoctpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: MapauIeibHbIE TIJIOCKOCTH; CBOMCTBA MApPaIEIbHbBIX
wiockocteil. [IpocTeiime npocTpaHcTBEeHHBIE (PUTYPHI HA MJIOCKOCTHU: TETPAdIp, MapaslieenuIe];
IMOCTPOEHUE CEUCHHIA.

[lepneHIUKyYNSIpHOCTh NPSIMOM U IUIOCKOCTH: IEPHEHAUKYISIPHbIE IPSMblE B IPOCTPAHCTBE,
IpsiMble TapajUle/ibHble M MEPHEHAMKYJISPHbIE K IIJIOCKOCTH, IpPHU3HAK MEPIEeHIUKYISIPHOCTU
NpsIMOM M IUIOCKOCTH, TeopemMa O IMpsAMON MNEepHEeHIUKYISIPHOW IUIOCKOCTU. OpTOroHajgbHOE
npoekTupoBaHue. [lepneHauKyasp U HaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MPSMOI J0 MJIOCKOCTH, MPOEKIUs (PUTyphl HA TUIOCKOCTDH . lleprneHauKynsapHOCTh MIIOCKOCTEH:
IIPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEH . TeopeMa o TpEX NepHEeHANKYIIApax .

VYTIbl B IPOCTPAHCTBE: YTOJI MEKIY MPSMOM U MIIOCKOCTHIO; ABYTPAHHBIN YrOJ, JIMHEHHBIA YToJ
IBYTPaHHOTO  yria.  I'péXrpaHHblii W MHOrorpaHHbie yribl. (CBOWHCTBAa TIJIOCKHUX YIJIOB
MHoOrorpanHoro yria . CBOHCTBa IJIOCKMX M JABYIPAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHUHYCOB U CUHYCOB JUUISl TPEXTPAHHOIO yIJia.

Mmnozozpannuku

Bunbl MHOrOrpaHHHMKOB; pa3BEPTKAa MHOTOrpaHHMKa. [Ipu3ma: N-yronpHas npusma; npsmas U
HaKJIOHHAas TpU3MBbL; OOKOBas M IMOJIHAs IIOBEPXHOCTH MIPU3MBL. [Mapannenenunen,
IIPSMOYTOJIBHBIN NapajulelieNune]l W ero cBoicTBa . Kparwaillime mnyTm Ha IOBEPXHOCTH
MHororpanHuka . Teopema Oiinepa . IIpoctpanctBeHHas Teopema Iludaropa . Ilupammpa: n-
yrojbHasi MUpaMuJa; NpaBUIIbHAs U yced€HHas nmupamuabl . ColicTBa péoep U OOKOBBIX IpaHei
MpaBUJIBHON mHpaMubl . lIpaBuibHBIE MHOTIOpaHHUKH: IIpaBUJIbHAs NIPU3Ma M IPAaBHIIbHAA
NMpaMK/ia; IpaBUJIbHAs TPEYroyibHAs NMUpamMuaa U NpaBWIbHBIA TeTpasap; kyO . [IpencraBienue o
MIPaBUJIbHBIX MHOIOTPAaHHUKAX: OKTa’p, JOAEKAdIP U UKOCAMP .

Bblunciienue »51eMEHTOB MHOTOTPAHHUKOB: pEOpa, aumaroHanu, yriuel . [lnomans OokoBoi
MOBEPXHOCTU M TMOJIHOW MOBEPXHOCTH NMPSIMON MPU3MBI, TUIONIAb OCHOBaHMMH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU MpsiMON mpu3Msbl . [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPaBHILHON
MApaMU/Ibl, TEOPEMA O TUIOMAAN YCEUYEHHON TUPAMMUIBI .

CumMerpusi B TNPOCTPAHCTBE. OJIEMEHThl CHMMETPHUH MIPAaBUJIbHBIX MHOTOTPAHHUKOB.
CuMMeTpuss B NIpPAaBWIBHOM  MHOTIOIPDAaHHUKE: CHMMETPHUS NapauleleNunena, CUMMETpUs
MIPaBUJILHBIX NIPU3M, CHMMETPHUS IPABUIIBHON NTUPAMUIBI.

Bexmopul u koopounamut 6 npocmpancmee

[ToHsTHA: BEKTOP B IPOCTPAHCTBE; HYJIEBOW BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA; BEKTOPBI
KOJUIMHEAPHBbIEC, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO HAIIPaBJICHHbIE BEKTOpPHl. PaBeHCTBO
BEKTOpPOB. [IeHCTBUSA C BEKTOpaMHU: CIOKEHHE W BBIUUTAHUE BEKTOPOB; CYMMa HECKOJIBKHX
BEKTOPOB; YMHOKEHHE BEKTOpa Ha 4yuciio. CBOMCTBA ClOKEHUsI BEKTOPOB. CBOWMCTBA YMHOXKEHUS
BeKkTOpa Ha yncio. [ToHsTHEe KOMIUIaHapHbIE BEKTOPHI. [Ipu3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawtenenunena. Teopema o0 pPa3IOKEHUHM BEKTOpa IO TPEM HEKOMILIAHAPHBIM



BekTopaM. [IpsmoyronbpHas cuctemMa koopauHaT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBs3b
MEXJy KOOpPJAMHATAMH BEKTOpa U KOOPAMHATAMHM TOYEK. YTOJ Mexay Bekropamu . CkajasipHoe
MIPOU3BE/ICHUE BEKTOPOB.

2 cemecTp
Tena epawienusn

[TonATHs: MWIMHAPHYECKAs TOBEPXHOCTh, KOHUYECKast IIOBEPXHOCTH, cheprueckasi HOBEPXHOCTH,
oOpa3yromue moBepxHOocTel. Tena BpameHus: TWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, mmiap.
Bsaumnoe pacnonoxenue cepsl U MIOCKOCTH; KacaTellbHas III0CKOCTh K cdepe. M3o0paskenue e
BpaIleHHs Ha MIIOCKOCTH. Pa3BépTka umnuuapa u konyca. CuMMeTpus cepsl U mapa .

O06bEm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 o00BEME MPSAMOYTOIBHOTO
napajenenunena u cueAactsus u3 He€ . OOBEM NPAMOM M HAKIOHHOM MPHU3MBI, LWIMHIPA,
nupamMuibl 1 Konyca . O6bEM 11apa v apoBOro CerMeHTa .

KomOunanuu ten BpamieHust ¥ MHOTOrpaHHUKOB. Ilpu3ma, BoucanHas B IMJIUHIAP, OMHCAHHAS
okono mwnuHapa. Ilepecedenme chepsl m mapa c¢ miockocTero. Kacanwme mmapa wu  cdepsl
IJIOCKOCThIO. [IOHSATHE MHOTOrpaHHUKA, OMUCAHHOTO OKOJIO  cdepbl, cdepbl, BIMCAHHON B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS .

[Tnomaap MOBEPXHOCTH MUIMHIPA, KOHYCa; TUIOMIAAL cepbl U e€ yacTeil.

[Tomobue B mpoctpancTtBe. OTHOMEHHE 00BEMOB, IIIOMIAJCH MOBEPXHOCTEH MOAOOHBIX (QUTYP.
[IpeobpazoBanue momodbus, romoterus. Pernenuwe 3amady Ha MJIOCKOCTH C HCIOJIB30BAHUEM
CTEPEOMETPUUECKUX METOJIOB .

[TocTpoenue ceueHuit MHOTOIPAaHHUKOB M Tell BpPAICHHs: CEUEHUS LUIMHApa (mapauiebHO U
MEPIEeHIUKYIIPHO OCH), CEYCHHs] KOHyca (MapajjieibHOE OCHOBAHMIO U MPOXOAsIIee 4depes
BEPIINHY), CEYCHHUs IIapa; METOAbl TOCTPOCHHS CEUYEHHUI: METOJ CJEIOB, METOJ]l BHYTPEHHEro
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH.

Bexmopul u koopounamut 6 npocmpancmee

Bektopsl B mpocrtpancTBe. Omnepanuu Haj BEKTOpaMu. BEKTOpHOE YMHO)KEHHE BEKTODPOB.
CBolicTBa BEKTOPHOrO yMHOXEHMs. [IpsMoyroiibHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pasnoxkenue Bektopa mo 0Oasucy. KoopAaumHaTHO-BEKTOpPHBIM METOJ MHpH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

Heusicenus ¢ npocmpancmee

JBmwxenust npoctpancTBa. OtoOpakeHus. [IBwkeHus um paBeHCTBO (uryp. OOmme cBoicTBa
IBWOKEHUHM. BuIbpl JOBWKEHUWI: MapajuledbHbI NEepeHoC, LEHTpalbHas CHUMMETPHUS, 3epKajibHas
CUMMETpHUs, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3oBanust nmonodus. Ilpsimas u chepa Ditnepa.

Temaruueckoe niaaHupoBaHue yueoHoro kypca «I'eomerpusi»

1 cemectp
Ounoe 3aouHoe
Ha3na(1;1:;g&)13uena OcHosHoe conepskanme OCHOBHBIE BHBI obyuenue obyuenue
pa3ziesa (Tembr) AeSATEIbHOCTH (0o6beM yacoB) | (00beM 4aCOB)
00yvaoImuxcst
Beenenue OCHOBHBIE Onpenensitb  IJIOCKOCTh 5 5*
B CTEPEOMETPHIO IPOCTPAHCTBEHHBIE KaK (Gurypy, B KOTOPOii
(burypsL. BBINONTHAETCS
IloHATHS  CTEPEOMETPHH: | IUIAHUMETPHSL.
TOUYKa, MpsiMasl, IJIOCKOCTh, | [leaars npocreimue
npoctpacTBO. OCHOBHBIE | JIOTHYECKHE BBIBOIBI U3




MpaBWJIa H300pa)xKeHHs] Ha

pUCYHKE IUIOCKOCTH,
napasuiesibHbIX MPSIMbBIX
(oTpe3koB), CepeuHBI
oTpe3Ka.

[TonsTus: nepecekaromiyecs
IUIOCKOCTH,
nepeceKaromuecs npsMas u
TUIOCKOCTH;
MOJIYIIPOCTPAHCTBO.
MHororpaHHuku,
N300paKeHHe TPOCTEHIINX
MIPOCTPAHCTBEHHBIX (UTYP,
HECYILECTBYIOUINX
00BEKTOB.

AKCHOMBI CTEPEOMETPUH U
HIEPBBIC CIIEACTBUS U3 HUX.
Crnoco0Obl 3a1aHusl NPSIMBIX
u IJIOCKOCTEHN B
MIPOCTPAHCTBE.
OO0o3HaueHNsT NPSMBIX W
IJIOCKOCTEH.

Ceuenusl. Wzobpaxenue
CedeHHH nupaMusl, Kyda n
MPU3MBI, KOTOpBIE

MPOXOAAT depe3 ux péopa.
N3o0paxeHne nepeceueHus
MOJYYCHHBIX  TUIOCKOCTEH.
PackpammuBanue
MOCTPOCHHBIX
Pa3HBIMU LBETAMHU.
Meron CIIeIoB JUIs
IIOCTPOCHUS CEYECHUH.
CaoiicTBa nepeceyeHuit
OpsIMBIX U IUIOCKOCTEH.
ITocTpoenne ceueHuil B
nupamuzie, Kybe mo Tpém
TOYKaM Ha pEbpax.
Co3nanue BBIHOCHBIX
yepTexeld M 3aluch IIaros
MOCTPOCHHS .

IToBTOpEeHue
w1aHuMeTpun. Teopema o
MPONOPIIMOHAIBHBIX
otpeskax. [Togobue
TpeyroibHUKOB . Teopema
Menenas . Pacuérsl B
CEUCHHUSX HA BBIHOCHBIX

CCUCHHUU

gepTekax .

HUcropus pa3BUTHS
TUTAHUMETPHH u
CTEpPEOMETPUH

AaKCHOMATHKH IIJIOCKOCTH.

IIpuBoanTts  NpHMepbI
peaNTbHBIX 00BEKTOB,
uaeaqu3anueil  KOTOPBIX
SIBIISTFOTCS AKCHOMBI
TEeOMETpUH.

HN3yuars, NPUMEHSATH
MNPUHIUNBI  TTOCTPOEHUS
CEUEHHUIl.
Hcnoan3oBaTs ULt
IIOCTPOCHHUS CEUYEeHUM
METOJi  CJIEAOB, METOJ
BHYTPEHHETO
MPOEKTUPOBAHUS, METOJ
nepeHoca cekyuiei
IJIOCKOCTH

Pemars
CTepeOMEeTPUIECKUe

3aJa4yn: Ha OTIPEIeIeHIe
BUJIa CEUCHUS U
HaX0X/ICHUE €ro
TUTOINAIH.
AKTYyaJIu3upoBaTh
(hakThI U METOIBI
TUTAaHUMETPHH,
peIIeBaHTHBIC TEME,
IMPpOBOAUTH aHAJIOTUH .
Hcnoan3oBars npu
peleHn! 3a1ay
CIIeTyToIIHe
TIaHUMETPUYCCKUC
(haxTHI 1 METOABIL:
Teopembr daneca u o
MPOTIOPIIMOHAIBHBIX
OTpe3Kax. Anroput™m
JIeTIeHusT  OTpe3ka Ha N
paBHbIX uyacted. Teopema
Menenast.
PaBHOOepeHHbII
TPEyTrOJbHHUK.
PaBHocTOpOHHUI
TPEyTrOJbHHUK.
IIpsimoyronbHbII
TPEYTOJIbHUK .

CBOIiCTBO CpeaHel THHUHT
TpeyroasHuka. CBOHCTBO
OHCCEKTPHCHI yria
TpeyroasHuka . CBOICTBO
MeJIiaH TPEYTrOJIbHUKA .

[Mpu3nakn oo6ms
TPEyTrOJIbHUKOB.

IHoayuars

NpeACcTaBJIeHUs 00
OCHOBHBIX JTanax
pa3BUTHA TCOMETPUH KaK
COCTaBHOU YaCTH
dbynmamenTa pa3BUTHs

TEXHOJOT U




B3aumHoe
pacmnojioxxeHue
NMPSAMBbIX

B MPOCTPAHCTBE

B3auMHOe pacnonoxeHue
IpsMBIX B HPOCTPAHCTBE.
CkpemnuBaromuecs

HpsIMBIE. IIpuznaku
CKPEIUBAIOIIUXCS MPSIMBIX.
[TapasinenbHble OpsiMbIE B
npoctpadcTBe. Teopema o

CYIIIECTBOBAHHUH u
€JMHCTBEHHOCTH  MPSIMOM
napajuiesIbHON JTAHHOU

OpsIMOM, Ipo  Xonsuieit
yepe3 TOUKY MPOCTPaHCTBa
M HE JeKalled Ha JaHHOU
IIPSIMOM.

Knaccudpuuuposars
B3aMMHO€ PACIOJI0KEHUE
IpSMBIX B HPOCTPAHCTBE,
WILIIOCTPUPYST PUCYHKAMU
U TpPUBOAS TPUMEPHl U3
peanbHON JKU3HH .
Joka3pIBaTh TEOpEMY O
CyLIECTBOBAaHUU u
€MHCTBEHHOCTHU
napajuleIbHOM  MPSIMOI,
[IPOXOJAIIEH Yepe3 TOUKY
MIPOCTPaHCTBA u HE
Jexamed  Ha - Apyroi
IPSIMOM; JIEMMY 0
MEPECEUYEHNH  IUIOCKOCTH
JIByMs  MapajuiebHbIMU
OPSAMBIMH;  TEOPEMY O

TpEx napajIeIbHBIX
MPAMBIX.

Jloxa3bIBaTh MIPU3HAK
CKPELMBAIOIIUXCS
OpsMBIX,  TEOpeMy O
CKPEIMBAIOIIUXCS

PSIMBIX.
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Jlemma o mepeceueHumn

napajule/IbHbIX HPSAMBIX
IIOCKOCTBIO.
ITapannensHoCTH TpEX

npaMeix. Teopema o Tpéx
MapaJuIeIbHBIX TPSMBIX.

Teopema 0
CKPEIINBAIONIIXCS MPSMBIX.
[TapannensHoe
MPOEKTHPOBAHME.
OcHoOBHBIE CBOHCTBa
napauieIbHOro
MPOEKTUPOBAHHS.
Wzobpaxenue Ppa3HbIX
¢uryp B mapamieabHOU
MPOEKIH.

LentpanbHas mpoeKkuus
VYron ¢ coHanpaBlIeHHbIMU
CTOPOHAMH. YTOJI MEXIy

IMpsAMBIMHA.

332[8.‘11/1 Ha I0Ka3aTCJIbCTBO
n HCCIICAOBAHUC,
CBA3aHHBIC C

PacIoN0oKEeHHEM TPSIMBIX B
MPOCTPAHCTBE

Jloka3pIBaTh TEOpeMy O
paBeHCTBE yIJI0B c
COHAIpaBJIeHHBIMA
CTOPOHAMH .
OO0BSICHATD, 4TO
Ha3bIBACTCS
TapasuIeIbHBIM u
LEHTPAJILHBIM
MPOEKTUPOBAHUEM U Kak
BBITIOJTHACTCS
MPOSKTHPOBaHUE  (uUTyp
Ha MJIOCKOCTb.
Jloka3pIBaTh  CBOICTBa
HapaeabHOro
MIPOEKTUPOBAHUS.
N300paxkath B
napajjieIbHOR  MPOeKIUU
pasHbIE TEOMETPUYECKHUE

¢hurypsr.

Pemarsp
CTEpPEOMETPHUUECCKHE
3a7a4M Ha JJOKA3aTeIbCTBO
" HCCIEeIOBaHNE,
CBSI3aHHBIC c
PacIoyIOKEHHEM MPSAMBIX
B MIPOCTPAHCTBE.
IIpoBoaurs
JIoKa3aTeNbHbIe
paccyxaeHus npu
penIeHu

reoOMETPUYECKUX  3ajad,
CBS3aHHBIX CO B3aUMHBIM
PACIIOJIOKEHUEM  IPSIMBIX
B [IPOCTPAHCTBE.
CpaBHHMBaTh,
aHAJIN3MPOBATH "
OLEHUBATb YTBEPKIACHUS
C CJIBIO BBISIBJICHUSL
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHHi .
MopenupoBarhb
peanbHble CUTYalllH,
CBSI3aHHBIE CO B3aUMHBIM
PACIOJIOKEHUEM  TPSMBIX
B IIPOCTPAHCTBE, HA SI3bIKE

reOMETPUH.
HccnenoBarb
[IOCTPOEHHBIE MOJIENIN C
WCIIOJIb30BaHUEM
FeOMETPUUECKUX TOHSITUH
U TeopeM,  ammapara
anreopsl, U(POBBIX
pecypcos.

MMoayuars
npejacraBJjieHue 0
HEHTPATHLHOM

MPOEKTUPOBAaHUU U 00
UCTOpPHH padOT MO TEOPHU

HEpPCIEKTHBbI
MMapannensHOCTH IoHaATHA: MapaIIeaTbHOCTh Knaccnpuuuposars
o *
NpAMBIX npsAMOH B3aUMHOE PAaCIIOJIOKEHUE 1/4

M IJIOCKOCTEH

U IJIOCKOCTH B IMPOCTPAHCTBE.

HpHMOﬁ U IINIOCKOCTHU B




B NMPOCTPAHCTBE

IIpu3Hak napamnenbHOCTU
psSIMOM

u mmockoctr. CBoiicTBa
NapajuIeIbHOCTH MPSIMOU U
IUIOCKOCTH .
T'eomerpuueckue 3agauu Ha
BBIYHCIICHHE U
JI0Ka3aTeNnbCTBO, CBSI3aHHBIC
C MapauIeIbHOCTBIO MPSIMBIX
u

IUIOCKOCTEH B MPOCTPAHCTBE.
Iloctpoenue ceuenus,
MPOXOJAIIEro Yepe3 JaHHYI0
IPSMYIO Ha YEpTEXKE U
NapajuIeIbHOrO Ipyron
npsmoi.  Pacuér
oTHomieHud. IlapamnenbHas
MPOEKIHsI, MPUMECHEHNE

JUISL TIOCTPOEHUST CEYEHUI
Ky0a u

napaenenunesaa.
CaolicTBa napasuienenumneia
U IIPU3MBI .

[TapannenbHble MJIOCKOCTH.
IIpu-

3HAKH NapaJIIeTbHOCTH ABYX
mwiockoctell . Teopema o
MapauIeIbHOCTU |
€/IMHCTBEHHOCTH TUIOCKOCTH,
MPOXOASAIIEH Yepe3 TOUKy, He

[IPUHAJUICKALTYIO0 JaHHOU
IJIOCKOCTH U

CIICACTBUS U3 HEE.
CBolicTBa  MapaieNbHbIX
IUIOCKOCTCH: 0
NapajuIeIbHOCTA  TPSMBIX
TIepeceUCHHs npu
nepeceyeHu JIBYX

HapajUIeNbHbIX [UIOCKOCTEH
TpeTbeil; 00  oTpeskax
HapaUleNbHbIX  NPSMBIX,

3aKIIFOYEHHBIX MEXIY
napajuleIbHbIMU
IUIOCKOCTSIMU; 0
NepeceyeHn NnpsMod ¢
JIBYyMs napajuieJbHbIMU
IUIOCKOCTSAMU

MPOCTPAHCTBE, IPUBOAS
COOTBETCTBYIONIHE
[IPUMEPHI U3 peanbHON
JKU3HH.

DopMyIUpPOBATH
OIpeNIeNIeHUE
napaelbHbIX

IIPSIMOU U IIOCKOCTH.
Jloka3bIBaTh MIPU3HAK O
HapaIeIbHOCTH NMPSIMOM

U IUIOCKOCTH; CBOMCTBA
HapaIeIbHOCTH MPSIMOM

U IUIOCKOCTH.

Pemars
CTEpEOMETPUYECKHE 3aaul
BBIUUCIIEHUS

U JI0Ka3aTeIbCTBO,
CBSI3aHHBIE C
HapaIeIbHOCTBIO

IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

Pewmars npaktuueckue
3a/1a4y Ha IOCTPOCHUE
CEYCHU Ha YepTexKax
TeTpa’apa u
napaelenunesa.

Pemars
CTEPEOMETPUUECKUE 3a/1aUH,
CBSI3aHHBIE C

MOCTPOCHHUEM CEUEHHI
IJIOCKOCTBIO.

IIpoBoanTh JIOrMUECKU
KOPPEKTHbIE
JIOKa3aTesbHble
PacCyKACHHUs IIPU PELICHUN
FEOMETPUUECKUX

3aJa4 CBSI3aHHBIX C
HapaIeIbHOCTBIO
IJIOCKOCTEM.

CpaBHMBATDH U
aHAJM3HUPOBATHL pEallbHbIE
CUTYallUH, CBSI3aHHBIE C
[apaJUIEIbHOCTBIO IPSIMOM
u

IJIOCKOCTH B IIPOCTPAHCTBE;
MOJEJINPOBATh PEajbHbIE
CUTYallUu, CBSI3aHHBIE C
HapaIeIbHOCTBIO

HIPSMOM U IIIOCKOCTH B
MPOCTPAHCTBE, Ha SI3bIKE
TEOMETPUH

IepnenauKyJIsIpHOCTH
MPSIMBIX

H ILIOCKOCTei

B IIPOCTPAHCTBE

[ToBTOpenue: Teopema
[Mudaropa Ha
IUIOCKOCTH, TPUTOHOMETPHSI
TIPSIMOYTOJIEHOTO
TPEeyToJIbHUKA.
CaoiicTBa Ky0a 1
MPSIMOYTOJIEHOTO
napaJulesenumnesa.

Briuu
CIeHne

AKTYaJIM3UpPOBaTh (aKTHI
U METOAbl IUIAaHMMETPUH,
pElleBaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHH.
®opmMyIUPOBATH
omnpeaeIeHus
MEPIEHAUKYIIAPHBIX
NPSAMBIX B IIPOCTPAHCTBE;
OIpEeJEIICHUE NPSIMOH,
NEPIEHIUKYIISIPHON K
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JUIMH OTPE3KOB B KyOe U IUIOCKOCTH.

MIPSMOYTOJTBHOM Jloka3bIBaTh: JIEMMY O
TrapaJuIesenumese. MEPIEHANKYISIPHOCTH IBYX
[lepneHANKYIIPHOCTD MapauIeNIbHBIX TPSIMBIX K
npsIMOM U TPETbEU MPSIMOIL; TEOPEMBI O
wrockoctu. [Ipu3Hax CBSI3U MEXKIY
MePHECHANKYISIPHOCTH MapauIeIbHOCTBIO TIPSIMBIX
IPSIMOI! U TNIOCKOCTH . u

TeopeMa 0 CYyHIECTBOBaAHUU UX MCPHCHAUKYIAPHOCTHIO
n CIUHCTBCHHOCTHU HpﬂMOfI, K IIJIOCKOCTH.

MIPOXOJISICH Joka3pIBaTh: TeOpemy,
yepe3 TOUKY MpPOCTPaHCTBA BBIPAXKAIOUIYIO TPHU3HAK

U TepreHANKYISIPHON K MEPIEeHIUKYISIPHOCTH
miockocTH . [Inockoctn u IpsIMON M IJIOCKOCTH;
MIEPIICHANKYIIIPHBIC UM TEOpPEMY O CYIIECTBOBAHUH

mpsiMasi B MHOTOTPAaHHUKAaX. | W €AWHCTBEHHOCTH
MPSIMOM, IPOXOASILEH uepes
JTAHHYIO TOUKY U
NEPIEeHIUKYISIPHOMN K
JIAHHOM IJIOCKOCTH.
N3006paxkars B3aMHO
MEPNEHIUKYIISIPHBIE
NPSIMYIO U INIOCKOCTb.

Ilepnennukynsap u HaknoHHass| DOpMyJIHPOBATH

. Hoctpoenue CBOICTBO
MEePIEHANKYIIApA U3 TOUKH HA| MEepIeHANKYIIIpa o
IPSAMYIO . OTHOIICHHIO K TNIOCKOCTH.
Teopema o Tpéx [Honyuars
MePIICHANKYIIApax (mpsMast MpeACTaABJIEHHE 0
1 oOpaTHas) . 3HAYCHUU
Yromn mexay MePIICHANKYIIIpa TUTS
CKPEIUBAIOIIUMHUCS JIpyTux obmacTel Hayku
npsaMbeiMu . [Torck (pm3mka, SHEpreTHKa,
MEepIEHANKYISIPHBIX Ja3epHbIe TEXHOJIOTHH), B
MPSAMBIX C TTOMOIIBIO peanpHOI KU3HH
MEepIEHANKYISIPHBIX (TexHMKa,  OKpYy)Karomias
MJIOCKOCTEH 00CcTaHOBKA).
OproroHanbHOE Jloxa3bIBaTh
MIPOCKTHPOBAHUE . YTBEPIKICHHSI, CBS3aHHBIC
IToctpoenue ceuennii kyoa, C IMpOEKUHUel NpsMOH Ha
MIPU3MBI, IPABUITBHOM TUTOCKOCTb,
MHPAMHJIBI C TIOMOIIIBIO HETIePICHIUKYIIPHYIO K
OpPTOTrOHAJILHOM MPOEKIIHH . 3TOM MPSIMOH.
Cummerpus B Jloxa3bIBaTh TEOpEMy O
MIPOCTPAHCTBE TpEX MEePIEHIUKYIApax U
OTHOCHTEINIBHO TUIOCKOCTH . Teopemy o0OpaTHyo
[Tnockoctn cummeTpuii B TeopeMe 0 TpEX
MHOTOTpaHHMKaX . [[pu3Hak | meprneHaAnuKyIspax.
HEePIEeHANKYISIPHOCTH Hoayuats
MPSAMOM U IIIOCKOCTH KakK npeAcTaBJIeHHe 00
CJICZICTBAE CHMMETPHUH. OpPTOTOHATEHOM
[IpaBunsHBIC MIPOCKTHPOBAHUH.
MHOT'OT'PaHHHUKH Jloxa3bIBaTh TEOpEMy O
Pacuér paccrogHuil  OT | HmpoeKUUM ~ TOUKH  Ha
TOYKA 0  IUIOCKOCTH. | TMPSIMYIO.
Crioco0bt omyctuth | Pemarth
MePICHINKYISAPHL: CTepEOMETPUIECKIE
CUMMETpPHs, CABUI TOYKM | 3aJaud, CBSA3aHHBIE C
[0 TapaiyieqbHOH TPAMON. | MEePHEHAUKYISIPHOCTHIO
CuaBur no HemapajuleJIbHOM | MPsIMON M MJIOCKOCTH.
IIPSIMOH, HA3MEHEHHE Pemarn TIPUKJIIAJHBIE
paccTostHui 3aJjaud, CBSA3aHHBIE C
HaXO0KJICHUEM

T'COMETPHUICCKUX




BCJIINYHWH.

Pemarp
CTEPEOMETPUUIECKUE
3aJa4d, CBSI3aHHBIE C

MPUMEHEHUEM TEOPEMBI O
TpEX  MepHeHAUKyIsIpax,
HaXO0KJIEHUEM
paccTosiHUM,
MIOCTPOCHHUEM NPOEKLUH .
CpaBHHUBaTB "
aHAJU3NPOBATh
YTBEPXKICHUSI C  IEJbIO

BBISIBIICHUS JIOTHYECKU
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyXneHuil.
AHaJIN3MPOBATH U
MOJEIHPOBATL HA S3bIKE
TEOMETPUH peanbHbIe
CUTyallud, CBSA3aHHBIE C
HNEPIEHUKYIISIPHOCTHIO
OpsIMOM U IUIOCKOCTH;
HCCJIEI0BATh
[IOCTPOCHHBIE MOJENH, B
TOM qucie u c
UCTIONE30BaHUEM

anmnapara anreopsl

Yribl 1 paccTosiHus

[ToBTOpEeHue: yrom Mexmay
NpsAMBIMH  Ha  IUIOCKOCTH,

TPUTOHOMETPHS B
MIPOU3BOJILHOM
TPEYyTroJIbHUKE, TeopemMa
KOCHHYCOB.

[ToBTOpEeHHMe: yrom MexmIy
CKPEIUBAIOIIUMHUCS

NpsIMBIMU B NPOCTPAHCTBE.
l'eomeTpuueckne  MeTOmbI
BBIUHUCIIEHUS yIJla MEXIy
MpAMBIMHU B
MHOTOTpaHHHUKAX.
JIByrpanHslii yron. CBOHCTBO
JIMHEMHBIX YTJIOB
JIByTPAaHHOTO yTJIa.
Ilepnenaukynspable
TUTOCKOCTH.

CaoiicTBa B3aUMHO
MEPNEHAUKYIISAPHBIX
IJIOCKOCTEH. IIpuzHak
NEePIEeHIUKYISIPHOCTH
IJIOCKOCTEH; TeopeMa o
NpsIMOW TNepeceueHust JIByX
IJIOCKOCTEH
HNEepHIEHIUKYIISPHBIX
TPETbEU MIIOCKOCTH.
IIpsimoyronbHbIil
napauiesenume;; Ky0;
U3MEpEeHus, cBoOiicTBa
MPSMOYTOJIBEHOTO
napannenenunena. Teopema
0 JIMarOHAIH
HIPSMOYTOJIBHOTO
napajiesienumnea "

AKTyaau3upoBaTh
(hakThl U METOIBI
IUTAHUMETPHH,
pelieBaHTHBIE TEME,
MPOBOJIUTH aHAJIOTUH
®opMyIUpPOBATH
OIpeieNeHUE
JIByTPAHHOTO yIJIa .
Jloka3piBaTh CBONCTBO
paBEeHCTBa BCEX JIMHEHMHBIX
YTJI0B ABYTPaHHOTO yTJa .
Knaccudpuuuposarnb
JIByTPAaHHBIE YIIIbI B
3aBUCHUMOCTH OT HUX
rpagyCHON MepBHI .
®opMyIUpOBATH
OIpEIENIEHUE B3aMHO
MEPIEHAUKYIIAPHBIX
IJI0CKOCTEM.

Joka3bIBaTh TEOPEMY O
MIpU3HAKe
HNEPHEHUKYIISIPHOCTU ABYX
IJIOCKOCTEH.
DopMyIUpPOBATH
cnencTBre (W3 TPU3HAKA)
0  IMEepHeHAUKYISIPHOCTU

MJIOCKOCTH, KOoTOopast
NEepHeHIMKYIIsIpHa
OpsIMOH, 10  KOTOpOH
nepeceKkaroTcst JIBE
MJIOCKOCTH, 9TH
IJIOCKOCTSIM.
Jloka3pIBaTh

YTBEPXKIEHHS O  €ro
CBONMCTBAaX; TEOpeMy H
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CIICICTBHE M3 HEE.

CrepeoMeTpuueckue u
MPUKJIIaHbIE 3aJauu,
CBSI3aHHBIE CO B3aUMHBIM
PacIoJIOKEHNEM TPSIMBIX U
TUIOCKOCTH.

IIoBTOpeHue:
CKPELMBAIOIIUECS IPIMBIE,
napajesbHble TNIOCKOCTH B
CTaHJAPTHBIX
MHororpanaukax. ITapa
napaelbHbIX IIOCKOCTEH
Ha CKpEeIUBAIOIIUXCA
MPAMBIX, PACCTOSTHHE
MEXJY CKPELIUBAIOIUMUCS
MPAMBIMH B IPOCTBIX
CUTYyalMAX .

OmnyckaHue
HEepPIEeHIUKYIISAPOB,
BBIUUCIIEHHE PACCTOSHUN OT
TOYKHA JO TOYKH; NPSIMOI;
IIOCKOCTH.

Bbluncnenue  paccTosiHUM
MEXKIY CKpEIIUBAIOMIMMUCS
OpSAMBIMH ~ C  TIOMOIIbIO

HEePIEHANKYIISIPHOM
TUIOCKOCTH.

TpéxrpanHblii yroi,
HEepaBeHCTBA JUISt
TPEXTPaHHBIX YTJIOB.
Teopema [Mudaropa,

TEOPEMBl ~ KOCHHYCOB |
CHHYCOB JUIsl TPEXTPaHHOTO
yria. DeMEHTBI
chepruveckoil  reoMeTpuu:
reojie3uyeckiue JUHUM Ha
3emiie

cleAcTBue ®3  HeE O
JTMaroHaJISIX
MIPSIMOYTOJIBHOTO
napajuieNenumnena.
Pemarhb
CTEPEOMETPUUYECKUE
3aJa4d, CBs3aHHBIE C
MEPIEeHIUKYISIPHOCTD
OpsIMBIX U IUIOCKOCTEH,
HCIIOJB3YS
TUTAHUMETPHYCCKHUEC
(haKThI U METO/IBL.
[poBoautrs  JOrMYECKU

KOPPEKTHBIE
JIOKa3aTeNnbHbIe
paccyxJaeHus npu
peleHnu
TeOMEeTpUYECKUX  3ajad,
CBSI3aHHBIX c
HEePIEHAUKYISIPHOCTHIO
IJIOCKOCTEM.
AHATU3NPOBATH "
MOJIeJIMPOBATh Ha S3bIKE
TEOMETPUH peanbHbIe
CUTyallud, CBSA3aHHBIE C
HNEPHIEHUKYIISIPHOCTHIO
IPSIMBIX U IIJIOCKOCTEH.
HcciienoBathb
MOCTPOCHHBIE MOJICNH, B
TOM qucie u c
HCTIONIb30BaHUEM
anmapaTa anreOpsl.
Pemats MIPUKIIAJHBIE
3aJaud, CBA3aHHBIE C
HaXO0KJCHUEM

r€OMETPUICCKUX BCIUNYNH

MHororpaHHUKHU

CucteMaTn3anus 3HAHMM:
MHoOrorpaHHuk 4 €ro
3JIEMEHTEI. IMupamuna.
Buasl UpaMULI.
[IpaBuibHas nupamua.

ITpusma. IIpsmas u
HaKJIOHHAS MPU3MBL.
[MpaBumbHAs npu3Ma.
IIpsimoil  mapannenenunen,
PSIMOYT OJIbHBIN
napasJiesienune/, Kyo.
Brinykibie
MHoOrorpansHuku. Teopema
Oiinepa. [lpaBuibHblE U
oJIy- MpaBUIbHBIC
MHOTOTPaHHHUKH

PadoraTh c yueOHUKOM:
3a7aBaTh BOIPOCEL, JeIaTh
3aMevaHus,

KOMMEHTapHH.
AHAJIU3UPOBATD PELICHUE
3a7a4n.

PucoBarpb BBIITYKJIBIE
MHOTOTPaHHUKHU c
3aJlaHHBIMU  CBOWMCTBaMU;
BOCCTaHABIIMBATh  OOIIUIT
BUJ BBIITYKJIOTO
MHOTOTpaHHHUKA TIO JABYM
€ro MIPOEKIIHSIM.
Jloxa3bIBaTh CBOICTBa
BBIIYKJIOTO
MHOTOTpaHHHUKA.
PucoBatpb BBINYKJIbIE
MHOTOTPaHHUKU C Pa3HOU
9UIepoBOi
XapaKTepUCTUKOM;
HCCJIEI0BATH
BO3MOKHOCTH TIOJTy4EHHS
pe3ynbTara npu
BapbUPOBAHUU JIAHHBIX.
HJokaspiBaTh  CBOiicTBa
MIPaBUIIBHBIX
MHOTOTPaHHHUKOB.
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IlnanupoBaTh
[IOCTPOCHHUE MPABUIIbHBIX
MHOTOTPaHHUKOB Ha
MOBEPXHOCTAX JIPYTUX
TIPaBUIBHBIX
MHOTOTPaHHUKOB

BekTopbl
B IIPOCTPAHCTBE

ITonsaTue BekTopa Ha
IIJIOCKOCTY U B IIPOCTPAHCTBE

CyMmMa u pa3HOCTh
BEKTOPOB, PaBUIIO
napaJuiesienuIe ia,
YMHO)KCHHE BEKTOpa Ha
YHCII0, PA3JIOKEHNE
BEKTOpa 10 0a3ucy Tpéx
BEKTOPOB, HE JICXKAIINX B
OJTHOM IIOCKOCTH .
CkamnspHOe IpOoU3BEICHHE,
BBIYHCIICHHUE YTJIa MEXKIY
BEKTOPaMH B IIPOCTPAHCTBE

IIpocreiimue 3anaun ¢
BEKTOPaMH

AKTYyaJIu3upoBaTh
(hakThI U METOIBI
TUTAaHUMETPHH,
peJeBaHTHBIEC TEME,
TIPOBOIUTDH aHAJIOTHH.
OnepupoBarsb
TMOHSITUSIMU: BEKTOP HA
TUTOCKOCTH U B
MIPOCTPAHCTBE;
KOMILTaHAPHBIC BEKTOPHI .
IIpuBoauTh IpUMEpPHI
(hM3UIECKUX BEKTOPHBIX
BenuuuH . OcBanBaTh
TIpaBUJIa BEITIOTHEHIIS
JIEUCTBUH CIIOKEHUS U
BEIYUTAHUS BEKTOPOB,
YMHO>KEHUS BEKTOpa Ha
YHUCTIO .

Joka3pIBaTh MpU3HAK
KOMILUTaHAPHOCTH TPEX
BEKTOPOB.

Joka3pIBaTh TEOpEMYy O
pa3IoKEeHUH JH000r0
BEKTOpa MO TPEM TaHHBIM
HEKOMIUTaHAPHBIM
BEKTOpaM.
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JIBMoKeHUSA

JIBI>KeHHsT  TIPOCTpPAHCTBA.
Otobpakenus. JIBwkeHus
1 paBeHCTBO puryp. Oomue
CBOMCTBa JNBMKEHMI. Buapl
JIBUKEHUI: TapajiesbHbII

HEepPEHOC, LEHTpaJIbHAs
CUMMETpU, 3epKallbHas
CUMMETpHS, MIOBOPOT
BOKpPYT' IPSIMOM.

IIpeobpa3oBanus mOHOOHS.
[psamast u chepa Diinepa.
T'eomerpuueckue 3agaun Ha
NPUMEHEHUE IBIKCHUS

IIpumenaTs rpaBuia
BBITTOJTHEHHUS nefcTBHi
CIIO)KEHHWSI W BBIYMTAHUS
BEKTOPOB, YMHOXKCHUS
BEKTOpa Ha YHCIO TIPHU
permeHnH 3aad.
Haxomuth  KOOpAMHATEHI
BEKTOpa B JaHHOM Oa3mce
U CTPOUTH BEKTOp MO €ro
KOOpAWHATAM.
BcenmoMHNTH ompeeneHue
CKaJIAPHOTO YMHOXXCHHS U
€ro CBOMCTBa. BBEIYHCIATE
C TIOMOIIBIO CKAJIIPHOTO

YMHOXKEHUS JUTMHBI
BEKTOPOB, YTJIBI MEXIY
HUMH, yCTaHaBJIUBaTh
MEePIEHANKYIISIPHOCTh
BEKTOPOB.
AHaJIN3MPOBATH u
MOJIeJIMPOBATh Ha S3bIKE
TeOMETPUH peabHbIC
CUTyaluu, CBsA3aHHBIC C
(huznIecKUMHU
BCKTOPHBIMH
BEJINYNHAMH.
HUcnonb3oBars npu
penIeHu 3ajad,
CBA3aHHBIX C BEKTOpaMU B
MPOCTPAHCTBE,
TIaHUMETPUYCCKUC

(aKTbl ¥ METOJBI.
Cgpo0oHO omepupoBaTh
NOHATHAMU:
0TOOpaKeHUE
npocTpaHcTBa Ha  ceos,
JBIKCHHE IIPOCTPAHCTBA;
LEHTpaJlbHas, oceBas H
3epKajibHasi  CHMMETPHH,
HapajuleJIbHbId  [IEPEHOC;
paBeHCTBO H  momobue
turyp.

Joxa3pIiBaTh
YTBEPXKICHUSA O TOM, 4TO
LEHTpajJbHas, oOceBas U
3€pKaJIbHasd CUMMCTpPUH,
HapaUlebHbI  HEepeHoC
SIBIISIFOTCA JOBUXXCHHUAMU.
BoinoaHsaTs
peoOpa3oBaHusi MOA00HS

OnepupoBathb
MOHATHAMH: TIpsSMasi |
cepa Ditepa .

Pemats reomerpudeckue
3aJ]a4M C MCIOJIb30BaHUEM
JIBVDKCHHH .
Hcnoan3oBarb npu
PEIICHUH 3a/1a9 IBUKCHUS
NpOCTPaHCTBA WU HX
CBOMCTBa.

7/1*

8*




CpaBHHMBATDH u

aHAJIU3HPOBATH
YTBEPXKICHUSI C  IEJbI0
BBISIBJICHUS JIOTHYECKHU
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyKaeHUM.

HccnenoBaTh N0CTpOECHHBIE
MOJICIIH.
Hcnoan3oBars nudposbie

pecypcesbl

Hroro B 1 cemecTpe 45 45
2 cemecTp
Haspanne pasnena OcHOBHOE cofiepKaHue Ountoe Sa0unoe
(TeMbi) aep OCHOBHBIE BH/DBI obyuenue obyuenne
pa3jiesia (TembI) JAeSITeJIbHOCTH (o0bem (06beM 4acoB)
00yUaloImuxcst 4acoB)
AHaTUTHYeCKas [ToBTOpEHHE: KOOpAMHATHI | AKTYaJU3HPOBATH (DAKTHI 10 1/9*
reoMeTpust BEKTOpa Ha IUIOCKOCTH M B | W METOMbI IUIAHUMETPHH,
MPOCTPAHCTBE, CKAISAPHOE | pEIeBaHTHBIC TEME,
MPOM3BEACHHE  BEKTOPOB, | IPOBOAMUTH aHAJIOTHH.

BBIUMCIICHUE YIJla MEXIy
BEKTOpPaMHM B ITPOCTPAHCTBE.

VYpaBHeHue MPSIMOIA,
OPOXOJIIeH 4Yepe3  liBe
TOYKH.

YpaBHEHHE MIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax
BexkropHoe npousseneHue.
JIuneiinble HEpaBEHCTBA,
JIMHENHOoe
MPOrpaMMUPOBAHUE

AHanUTHYECKHE  METO/BI
pacuéra  yrma  Mexny
NPSMBIMH | TFIOCKOCTSIMU B
MHOTOrpaHHnKax. dopmy-
Jla PacCTOSHUS OT TOYKH JI0
TUIOCKOCTH B KOOpJMHATAX .
HaxoxneHue  paccrossHUi
OT TOYKH JI0 IUIOCKOCTH B
Ky0e " MPaBUIIbHON
paMue

CBOJIUTH JIEUCTBUS C
BEKTOpPaMH K aHaJOTUYHBIM
IEUCTBUSIM C UX
KOOpJUHATAMH.
BenmoMHNTB  ompesernicHue
CKaJISIPHOTO YMHOXEHHS U
ero cBoicTBa. BuraucidaTs
C TOMOIIBI0 CKAISPHOTO

YMHOXCHUSI JUTHHBI
BEKTOPOB, YIVIBI MEXIY
HUMH, yCTaHaBJIMBATh
MEPNEHIUKYIISIPHOCTD
BEKTOPOB.

BoiBoguTh ypaBHEHHE
IOCKOCTH ®u  Qopmyny

pacCcrosiHusA OT TOYKHU 10
IIJIOCKOCTH.

Pematnp 3aJja4ym, codcrasa

KOOpPJUHATHBII u
BEKTOPHBINA METO/BI.
IIpoBoanTh JIOTUYECKU
KOPPEKTHBIE
A0Ka3aTelbHble
paccyKieHus1 npu
pPELICHUH TE€OMETPUUYECKUX
337a4  Ha  [PUMEHEHHUE

BEKTOPHO-KOOPANHATHOT' O
METoaa.

AHaJIN3MpPOBATH u
MO/IeJIMPOBATh Ha S3BIKE
TEOMETPUU peanbHbIe
CHUTYaIWH, CBSI3aHHbBIE
BEKTOPaMH "
KOOp/AMHATaMHU.
HccaenoBatn
MIOCTPOCHHBIE MOJENH, B
TOM ggcne W C
HCTIONE30BAaHUEM armapaTa
anreOpsbl.

Hcnoan3oBaTh




KOMITBIOTEPHBIE TIPOrPAMMBI.
3HAKOMUTBCSI C HCTOpHEH
Pa3BHUTHSI MATEMATUKH

IloBTOpeEHue, CeueHusi MHOTOTPAHHUKOB: CTpouTh ceueHus. 10 1/9*
00001IEHNe CTaH/apTHbIE Pemarp
M CHCTeMAaTH3auus MHOTOTPaHHUKH, METO]I CTEPEOMETPUYCCKUE
3HAHUM CJIENIOB, CTaHIapTHbBIC 3a/lauu Ha J0KasaTeJIbCTBO
IJIOCKOCTH,  NEepPECEUCHUst MaTeMaTHYECKHUX
MPSIMBIX U IIJIOCKOCTEN OTHOILIEHUH, HaXOXKIEHUE
[TapannenbHble IpsMbIe U T€OMETPUYECKUX BEJIMYUH
MJIOCKOCTH: TMapalyieIbHbIC (amuH, YTIOB, MJIOWIACH,
CEYEHHUs, PACUET OTHOLLEHUH, 00BEMOB).
YIIIbl MEKAY HUcnonb3oBars npu
CKpEIIMBAIOIIMMHUCS pelieHun
MPSIMBIMU CTEPEOMETPUUECKUX 3a/ay
[epnieHAUKYISIPHBIC TPSIMBbIE TUTAHUMETPHYECKUE (PaKThHI
CTaHAapTHBIE  Tapbl U METOJBbI.
MEePIEHANKYISIPHBIX Iposoaurs JIOTHYECKHU
IJIOCKOCTEN U NPSIMBIX, KOPPEKTHBIE
CUMMETPUHU JI0Ka3aTelbHbIC
MHOI'OTPaHHUKOB, TCOpEMa O pacCyKICHU:A npu
TpEX NEPIEHIUKYIIApax, peleHun
BBIYHCIICHUS JIJIMH B CTEPEOMETPUUYECKUX 3a/1ay.
MHOTOTpaHHHUKAX CpaBHMBATDH u
AHAJIM3MPOBATH PEAJIbHbIC
IloBTOpEHuUE: ILJIOILA AN
CUTyallud ¥  BBISBIATH
MHOTOYTOJIbHUKOB, .
tbopMyms A mIomaTeH BO3MO>KHOCTb eé
PMY ’ MOJEIUPOBAaHUSI Ha SI3BIKE
CO00paXKeHHsI OI00US .
. reOMETPUH.
Tlnomann CeuYeHUN
MoaeaupoBaTh peajgbHYIO
MHOT'OTPaHHUKOB: TUIOMIAAN
N CUTYaLIUIO Ha SI3BIKE
MOBEPXHOCTEH, pasz-
FeOMETPUH U MCCAEeA0BATH
pe3aHus Ha 4acTH,
[IOCTPOEHHbIE MOJENIH, B
coo0pakeHHs MOI00Us
TOM yucie u ¢
WCIIOJIb30BAHMEM armapara
anreOpsl .
HUcnoab3oBaTh
KOMIIBIOTEPHBIE TIPOTPAMMBI
[P pellIeHUH 3a1a4
O0BéM O0BEM Tena. O6béM | CB0OGOIHO OIEPHPOBATH 10 10*
MHOTOTPAaHHUKA MPSIMOYTOJIBHOTO TMOHSITUSIMU: 00BEM Tena,

napajuieNienumneia.  3aaadqu
00 ymBoeHum KybOa, O

00BEM MPSIMOYTOIILHOTO

napajjiejienumnena.




KBaJIpaType Ky0a; o
TPUCEKLINH yIJIa.
CrepeoMeTpuuecKme
3aJayd,  CBS3aHHbIE  C
00BEMOM TIPSIMOYTOIILHOTO
napajuiesienumne 1a
IIpuknanueie 3a1a49u,
CBSI3aHHBIC C BBIYUCIICHUEM
00péMa  TPAMOYTOIHHOTO
napasulesieuIe/s1a.

OO0BEM PSAMOit TPU3MBL.
CrepeomeTpuyeckue

3aJ1a4M, CBSI3aHHBIC C
BBIYUCIIEHHEM 00BEMOB
MPSIMON IPU3MBI.
[Ipuknansele 3a1a4u,
CBSI3aHHBIC C 00BEMOM
IPSIMOU IIPU3MBL.

Brrunciaenne o0bEMOB Tem

c TIOMOIIBIO
OIIPEJEIIEHHOrO0 HHTErpaa.
O0BEM HaKJIOHHOH
MPU3MBbI, TUPAMUIBIL.
dopmyna 00BEMa
[IUPAMHU/JIBL. OTHoIIeHUE
00beMOB TTUpaMHUL c
0o0IIUM yTIIOM.
CrepeomeTpruiecKue
3a1a4d,  CBSI3aHHbIE  C
o0bpéMamMu HaKJIOHHOH
NPU3MBI, TUPAMUIBI.
[IpuknagHele  3amadm 110
TeMe «O0BEMBI TEI,
CBSI3aHHBIE C  00BEMOM
HaKJIOHHOHI MIPU3MBI,
MTHPaMU/IBL.

[Tpumenenne 00BEMOB.
Breluuciienue  paccrosiHus

J0 IINIOCKOCTHU

DopMyIUPOBATH
OCHOBHBIE CBOMCTBA
00bEMOB. /loka3biBaTh
TeopemMy 00 00BEMe
MPSMOYTOJIEHOTO
napajuiesienunena,
CIIEACTBUSA U3 HEE .
Paspesarnb
MHOTOTPaHHHKH,
MepeKIaabIBaTh YacTH.
Pemarnb

CTepeOMEeTpUIECKUe
3aJadd,  CBA3aHHbIE  C
BBIUUCIICHHEM 00béMa
MPSMOYTOJIBHOTO
napaenenunena,

MPU3MBI.

CpaBHHUBaTB "
aHAIN3UPOBATH
YTBEPXKJACHUA C  IETbI0
BBISIBJICHUS JIOTHYECKU
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccyxaeHuil.
AHaJIN3MPOBATH "

MOJEJHPOBATh Ha S3BIKE
reOMEeTpUH peanbHbIe
CUTYyallUH, CBS3aHHBIC C
00BEMOM NIPSIMOYTOJIBHOTO
napajlelenunesa,
MPU3MBI, TUPAMUIBIL.

HcciienoBath
MIOCTPOCHHBIE MOJENH, B
TOM ypcile W C
WCIIOJIb30BaHUEM ammapara
anreOpsl.

BeiBoauTH OCHOBHYIO

UHTETpaJbHYI0  (HOpMYIy
JUI BBIYUCICHHUS 00BEMOB
TeI .

Joxa3pIBaTh TEOpEeMy 00
00BEMe HaKJIOHHOU
NpU3MBl  Ha  TIpUMeEpe
TPEYTroJabHON MNpU3MBI U

JUTST MIPOU3BOJILHOM
MPU3MBI.

Jloka3pIBaTh Teopemy: 00
00BEMe MHPaMHUIBI,

(hopMyITHPOBATH CIIEICTBHS
13 Hee: 00bEéM yCceu€HHOM

MTHUPAMU/IBL. BoiBoauTh
dbopmymy anst BEIYMCICHUS
00BEMOB yCeuEHHOM

TIMIpaMu bl




Tesia Bpamenust

Hunuaapudeckas
MMOBEPXHOCTh, 00pa3yloIiye

LUAJTUHAPUYECKOU
MOBEPXHOCTH.

Hununnp. IIpsmoii
KpyroBou LMJTUHJP.
[Tnomans MIOBEPXHOCTU
LUINHIPA .

Konnyeckast OBEpPXHOCTB,
oOpasyromme KOHHYECKON

[IOBEPXHOCTH. Konyc.
Ceuenue KOHYyca
IUIOCKOCTBIO,

napajjieIbHOR  MIOCKOCTU
OCHOBaHHUSI. Yceu€unblit
KOHYC. Wzobpaxenue
KOHYCOB U YCEUEHHBIX
KOHYCOB .

[Tmomane OOKOBOM

MIOBEPXHOCTH U  TOJHOM
MIOBEPXHOCTU KOHYCA.

CBo0oHO omepnpoBaTh
MOHATUSIMU:
WIHHAPUYCCKAs
MOBEPXHOCTh,  LMIAHJP.
H3yuats CIOCOOBI
MOy ICHUS
LUAJTUHAPUYECKON
MTOBEPXHOCTH, IMIMHApA.
HN3o6paxkars TWIMHAD U
€ro CeYeHHUs IUIOCKOCTHIO.
CBo0oaHO omepupoBaTh
MOHATHAMHU: KOHHYCCKAs

MOBEPXHOCT, KOHYC,
YCEUEHHBIN KOHYC.
UzydaTth CIocoOBI

MOJTyYEHUS KOHUYECKOM
[IOBEPXHOCTHU, KOHYCA .
H3006paxkars KOHYC U €ro
CCUCHHUS IUIOCKOCTEIO,
MpOXOAsAIIel uepe3 ochb, U
IUIOCKOCTEIO,
HEPIEHIUKYJISIPHOM K OCH.
BeiBoauTs QopMynIBl TS
BBIUHCIIEHUS OOKOBOM W
MIOJIHOM MOBEPXHOCTEH TeN
BpAIICHHUS.

10

10*

CrepeomeTpruecKue
3ajlaud Ha JI0Ka3aTelIbCTBO
nu BBIYHUCJICHUC,
MOCTPOEHUEM CEeUCHMIA
LWIMHAPA, KOHYCA.
[MpuknaaHse 3a/1a4m,
CBsA3aHHBIC C MUWIMHAPOM.
Cdepa u map.

Iepeceuenne  chepsl
mapa ¢ IUIOCKOCTBIO.
Kacanwe mrapa u cheps

TIJIOCKOCTBIO. Bun u
n300pakeHHe mapa.
YpaBHeHHE cepsl.

[Imomans cheper n e
yacTew.

CummeTpust cdepsl H 1mapa.
CrepeomeTrpuuecKme
3aJla4M Ha J0Ka3aTeIbCTBO
1 BBIYUCIICHUE, CBSI3aHHBIC
co cthepoii u mapowm,
TIOCTPOCHHUEM X CEeUCHUH
TUIOCKOCTBIO .

[puknaasele 3a1aun,
CBsI3aHHBIE CO cepoil 1
IapOM.

IToBTOpEHUE: OKPYKHOCTH
Ha TUTOCKOCTH, BBIYHCIICHUS
B OKPY>KHOCTH,
CTaHAapTHBIE 1000Us

Pemarhb
CTepEOMETPUICCKUE
3aJa4u, CBsI3aHHEIC C
TeJlamMu BpAIICHHUSA,
HaXO0KJICHHEM IJI0Ia 1
OOKOBOM u ITOJIHOH
MTOBEPXHOCTH,
MTOCTPOCHUEM CEYCHUI.
HUcnonb3oBars npu
peIIeHIH 3a7a4

IulaHUMeTpuYeckne (GakThl
Y METO/IBI.

CpaBHUBaTh u
aHAIN3UPOBATH
YTBEPXKIACHUS C  IIETIBI0
BBISIBJICHUS JIOTHYECKU
KOPPEKTHBIX "
HEKOPPEKTHBIX
paccyKaeHHM.
AHaJIN3MpPOBATH u

MO/JeINPOBATH HA SI3BIKE
reOMeTpUH peasnbHbIe
CUTyalliM, CBSI3aHHBIE C
KOHYCOM U MUJIMHAPOM.
HcciienoBath
MOCTPOEHHBIE MOJIENIH, B
TOM 4YHCIE U C
UCIIOJIb30BAaHKUEM allapara
anreOphl.
AKTyau3upoBarhb (hakTbl
W METO/IbI TUIAHUMETPHH,
pelieBaHTHBIE TEME,
NPOBOIUTH AHAJIOTHH.
Cgo0oHO onepupoBaTh
NOHATUAMU: cepa U map,
LICHTp, paauyc, 1UaMeTp
cdepsl 1 mapa.
HccnenoBarb B3auMHOE
pacnosnoxxeHue chepsl 1




TUTOCKOCTH.
®opmMyIUPOBATH
Ompe/iesieHne KacaTeIbHOU
IUIOCKOCTH K cepe.
Joka3bIBaTh TEOPEMBI O
CBOMCTBE U MpU3HAKE
KacarelbHOM IUNIOCKOCTH .
BeiBoauTs Gopmyiy s
BBIYUCIICHUS TUTOIIATH
cepsl uepes paguyc

cepsl.
Pasmuunble koMOuHauu Te1 | Pemarh
BpallCHHS U CTepEOMETPUIECKUE
MHOTOTPaHHHKOB. 3aJaud, CBS3aHHBIE  CO
3anauu no TeMe «Tena u chepoit u apom,
TTOBEPXHOCTH BPAILICHUS HaXOXICHUEM  IDIOIIATH
cheppl u e€ uyacred,
MTOCTPOCHUEM CeUeHUH
cepsl U mapa.
AHATU3NPOBATH u

MO/JeIUPOBATh HA SI3BIKC
reOMETPHUH peanbHbIe
CUTyallMM, CBSI3aHHBIE C
mapom u chepoil.

Pematp npocteie 3a1aun, B
KOTOPBIX GUTYPUPYIOT
KOMOMHAIIMH TEJI BPAIICHHS
Y MHOTOTPaHHHKOB.
HUcnoan3oBars npu
peLICHUH 33/1a4, CBSI3aHHBIX
co cdepoii 1 mapowm,
UIaHUMeTpuYecKne GaKThl 1

METOJIBI .
Pemarnb
CTepEOMETPUICCKIE
3aJa4u, CBsI3aHHEIC ¢
TeJlamMu BpAIICHHUS,
MIOCTPOCHHUEM CEUEHHUU Tell
BpaICHHUSA, c
KOMOMHALIMSAMU TEea
BpallleHus "
MHOTOTPaHHHUKOB.
IIpoBoauTs JIOTHYCCKHU
KOPPEKTHBIE
JIOKa3aTeIbHEBIC
paccy)aeHust npu
pPELICHUH TE€OMETPUUYECKUX
3a1ad, CBSI3aHHBIX (¢
MEPIEeHIUKYIISIPHOCTBIO
INIOCKOCTEH .
AHaJIN3MpoBaTh u

MOJCJTHPOBATH Ha S3BIKE




TEOMETPHUH peanbHBIC
CUTyallud, CBSI3aHHBIE C

MHOTOTpaHHUKAMHU.
HUccaenoBarhb

MIOCTPOCHHBIE MOJCNH, B
TOM yucae U C

UCIIOJIB30BAHMEM arapara
anreopsl

IInomann
TMOBEPXHOCTH U
00BbEMBI
KPYIJIBIX TeJl

O0BéM  mmIMHApA.
Teopema 00 00bEMeE
MPSIMOTO LUJTUHJPA.
ITmomay GOKOBOM M ITOJTHON
MOBEPXHOCTH IUIHHIPA

CBo0001HO ONIePUPOBATH
TMOHATUSIMU: 00BEM Tena,
IUIOIIA (b TOBEPXHOCTH.
®opMyJIHPOBATH OCHOBHBIC
CBOICTBa 00BEMOB.
Jloka3bIBaTh TeopeMbl: 00
00BéMe IITHHIpa; 00
00béme KoHyca . BbIBOTUTH
(OPMYITBI TS BBIYMCIICHHS
00BpEéMa yceuéHHOI0 KOHYyCa .

7/3*

10*

Brruncnenune o0bEMOB Teln
c HOMOILBIO
OIPEJEIIEHHOrO UHTErpaa .
O0BEM KOHYyCA .

ITnomanu OOKOBOI u
IOJIHOM MTOBEPXHOCTH
KOHYyCa .
CrepeoMmeTpruecKue
3a/1a4H, CBSA3aHHBIC c
BBIUKCIIEHUEM 00BEMOB

LWJIMHIPA, KOHYCA .
IIpuknansele 3anauu 1o
Teme «OOBEMBI U TITOIAIN
noBepxHocteit Tenn . O0béM
1apa 1 M1IapoBOTO CEKTOpa .
Teopema 06 06B&me mIapa .
[Tnomans chepsr.

CrepeomeTrpudeckue
3a7a4H, CBSI3aHHBIE C
BBIYHCIIEHUEM 00BEMOB

maapa, mapoBOro CerMeHTa,
1apoBOT'0 CEKTOpPA.

IIpuknanHele  3agaun 1O
TEME «O0BEMBI Te,
CBSI3aHHBIE C 00BEMOM IIapa)

1 TUTOIAJIBI0 chepHI .
CooTHOILIEHUS MEXIY
IUTOIASIMHA  TIOBEPXHOCTEH
1 00bEMaMH TTOJOOHBIX TEI.
TTonoGHbIE Tena B
MIPOCTPAHCTBE.

Wsmenenne o0véMa mipu
0I00MH.

HUccaenoBarnb
MTOCTPOCHHBIE MOJCIH, B
TOM ypcllie H - C
HCIIONE30BAaHUEM armapaTa
anreOpsl.

3HaTh BO3MOKHOCTH
penieHus 3a1a4 Ha

MOCTPOCHHUE ITUPKYJIEM U
JIMHEHKOM, 0 KJIACCHUIECKHUX
HEpa3pelIuMBbIX 3a1a4ax.

CB0001HO OnepupoBaThH
NOHATHUSIMH: apoBoi
CerMeHT, UIapOBOM CJIOH,
1apOBOi1 CEKTOoD,
OCHOBaHHE M  BBICOTA
CerMEHTa, OCHOBaHHE U
BBICOTA IIIAPOBOTO CIIOSI.

BuiBoauts Qopmynsl uis

HaXO0XKJIEHHS 00BEMOB
apoBOTO CEerMeHTa,
[IapoBOTO CeKTOpAa,

IOIAaH Chepsl.
Jloka3pIBaTh TeOpeMy 00
00BéMe mIapa.

Pemarn
CTEPEOMETPUUECKUE
3a/a4n,  CBA3aHHBIE  C
00bEMOM 1mapa, MapoBOTO
CETMEHTA, IIapOBOTO
CEeKTOpA, IJI0LA/IbIO
cepsl.

CpaBHUBATh u
aHAJU3NPOBATH
YTBEP)XKICHUSA C  IIETIBIO
BBISIBIICHUS JIOTHUECKU
KOPPEKTHBIX u
HEKOPPEKTHBIX
paccy X IeHHH .
AHAIU3NPOBATH u
MOJEJHPOBATH Ha S3BIKE
TeOMETPUH peasibHbIe

CUTyall{, CBSI3aHHBIE C
00bEMOM 1m1apa, 1apoBOro




CerMeHTa, IaPOBOTO
CErMCHTA, TUTOINABIO
chepsl.

CBo0oaHO omepupoBaTh
MOHATHEM: moT00HBIE

TCJia B IPOCTPAHCTBE.

CrepeoMeTpHyecKie

3a7a4H, CBsI3aHHBIE c
BBIUKCIIEHUEM O0BLEMOB TEN
U IUIOIIAJEH MOBEPXHOCTEH

BouruuciasaTh 00bEMBI TN €
IIOMOIIBIO OHpeZ[eHéHHOFO

WHTErpana.

Pematp
CTepeoMeTpUUECKUE
3a7a4u, CBsI3aHHEIS c
COOTHOIIICHUSIMU  MEXKIY
IIOLIAASIMA TIOBEPXHOCTEM
u  0o0béMaMM  1OJO0HBIX
TelL.

IIpoBoanTh JIOTUYECKU
KOPPEKTHBIE
JloKa3aTejibHble
paccy:kiaeHus1 npu

pPEeHICHUN TEOMETPUUYCCKUX
3ajad, CBSI3aHHBIX c
BBIYHCIICHUEM 00BbEMOB TEI
c ITOMOIIIBIO
ONpe/IeNIEHHOI0 UHTErpaa,
HaXOXICHUEM

COOTHOULICHUA MECXKIY
TUTOINAISIMA TTOBEPXHOCTEH

n  00bEMaMU  MOJOOHBIX
Tell.

AHaJIN3MpPOBATH u
MOEJIMPOBATh Ha SI3BIKE
rEOMETPHUH peaibHbIe
CUTyalllH, CBSI3aHHBIC C
o0bEMamMu u

IIOBEPXHOCTAMHU  TEJI, Ha
JI0Ka3aTeIbCTBO U  Ha
HaXO0XKJCHUE

reOMETPUYECKUX BEIUYNH




IToBTOpEHMe, Oo6oOwmaroniee nosropenue | Pemarth 10 10*
0000meHue MOHATHM M METOJNOB Kypca | CTEPEOMETPUUYECKUE
M CHCTEMaTHU3ALUA reometrpun 10-11 xmaccos, 3a/1auM Ha J10Ka3aTeJIbCTBO
3HAHUI CUCTEMAaTHU3alMsl 3HAaHUM. MaTeMaTHYECKHUX
HUcropus pa3BUTHS | OTHOIICHWI, HAaXOXKICHUE
CTepEOMETPUH KaK HAYKA M | TEOMETPHYECKUX BEITUUNH
e€ pomp B pa3BuTMU | (WIMH, YIJIOB, IUIONIAJICH,
COBPEMCHHBIX WH)XKCHEPHBIX | OOBEMOB).
u KoMmIbroTepHbIX | Hemoab3oBaTh npu
TEXHOJIOT Uil pelieHnn
CTEpEOMETPUICCKUX 3134
IUTAHUMETPHYCCKUE (DaKThI
U METOJIBL.
IIpoBoauts JIOTHYCCKHU
KOPPEKTHEIC
JloKa3aTeNbHbIe
paccyXaeHus npu
penieHun
CTePEOMETPHUICCKUX u
TUIAHUMETPUYECKUX 321 .
CpaBHHMBaTh "
aHAJIM3UPOBATH peajibHbIC
CUTyalldl U  BBIABIATH
BO3MOXHOCTb eé
MOJICITUPOBAHMS Ha S3BIKE
TEOMETPHH.
MopeanpoBath peajgbHYIO
CUTYyaluro Ha SI3BIKE
TCOMETPUH U HCCIeI0BATH
MIOCTPOCHHBIE MOJICNIH, B
TOM quCIIe u c
HCTIONIb30BaHUEM armapaTa
anreOpsl.
HUcnoan3oBarb
KOMIIBIOTCPHBIC
MPOTPaMMEBI TIPH PEIICHUN
3a/1ad.
Hoayuyars
npejAcTaBJIeHHe 0
TCOMETPUH KaK 0
pa3BUBAOLLEHCS HaykKe,
Ucclenyomen
OKpYXKarouii Mup,
CBA3aHHOH C pEalbHBIMU
00BEKTaMH, TTOMOTAOIICH
peUInTH PpCaibHbIC
JKU3HCHHBIC ~ CHUTYAaIlH O
poIH  CTEpeoOMeTpHH B
pPa3sBUTHH  COBPEMEHHBIX
HWHXCHEPHBIX n
KOMITBIOTEPHBIX
TEXHOJIOTU I
Hroro Bo 2 cemecTpe 60 60
Hroro 3a kypce 105 105

Paboyas nporpamma y4e0HOro Kypca « BeposiTHOCTb M CTATHCTHKA»

enu nzydeHus: yueOHOTO Kypca

VY4eOHslil kypc «BeposTHOCTh U CTaTUCTUKA» YTIyOIEHHOTO YPOBHS SBJISETCS MPOJOHKEHUEM U
pa3BUTHEM OJTHOMMEHHOTO Y4eOHOro Kypca yriyOja€HHOro ypoBHSI OCHOBHOW mikoiibl. Kypce
npeHa3HaueH A7 GOpMUPOBAHUS y 00YHAIOIIUXCS CTaTUCTUUECKON KYJIbTYpPbl M TIOHUMAaHUS pOJIn
TEOPUM BEPOATHOCTEH KaK MaTeMaTHYeCKOr0 MHCTPYMEHTAa JUIl M3YYEHUS CIIydyailHBIX COOBITHH,



BEJIMYMH U mpoueccoB. [Ipu m3ydyennn kypca oboramarTrcs MpeAcTaBIeHUs] yJalluxcs 0 METoAax
UCCIICIOBAaHUsI ~ W3MEHYMBOTO  MHpa, pPa3BUBACTCs IIOHMMAaHHME 3HAYMMOCTH U OOIIHOCTH
MaTEeMaTUYECKUX  METOJOB  IIO3HAaHMSI ~ KaK  HEOTbEMJIEMOW  4YacTM  COBPEMEHHOIO
€CTECTBEHHOHAaY4YHOI'O MUPOBO33PEHHUS.

ConepxaHue Kypca HalpaBlI€HO Ha 3aKpEIUICHWE 3HAHWUW, MOJYYEHHBIX IPU HU3YyYEHUU Kypca
OCHOBHOM IIKOJIBI U Ha Pa3BUTHE MPEACTABICHUN O CIIyYalHbIX BEIUYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXHBIX IPUMEpaxX, CIOKETbl KOTOPHIX IOUYEPIHYTHl M3 OKpy’Karouero mumpa . B
pesyapTare |y OOydarommMxcsi JOJDKHO — C(OPMHPOBATHCS — IpEJCTaBIeHHE O  Hauboiee
YIOTPEOUTENBHBIX M OOIMX MAaTeMaTHYeCKHMX MOJENSAX, HWCHOJIb3YyEeMBIX Ui ONUCAHUS
AHTPONIOMETPUUECKUX U JIeMOrpapMuecKuX BeJIWYHH,  IOTPEIIHOCTEH B pa3IWyHbIe poja
U3MEpEHUsIX, HJIUTENbHOCTH O€30TKa3HOW paboThl TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTHK
MacCOBBIX SIBICHHII U MpoleccoB B oOmecTBe Y4eOHbI Kypc siBiserca 0a3oi [Uisi OCBOEHUS
BEPOSTHOCTHO-CTATUCTUYECKUX METOJ0B, HEOOXOIUMBIX CIEIHATNCTaM HE TOJBKO HHIKEHEPHBIX
CHELMAJIbHOCTEH, HO  TaKXe COLUAJIbHBIX M IICUXOJIOTMYECKUX, IIOCKOJIBKY COBPEMEHHbIE
OOIIIECTBEHHbIE HAyKH B 3HAYMTENILHOW MEpe HCMOJB3YIOT ammapar aHajin3a OOJbIIMX JaHHBIX .
LlenTpanpHyI0 YacTh Kypca 3aHUMAaeT 00CYkK/IeHHEe 3aKOHA OONBIINX Yyucell — (PYHAAMEHTaIbHOTO
3aKOHA MPHUPOJIbI, UMEIOIIETO MATEMATUYECKYIO (POpMATHU3AIIHIO .

B coorBercTBUM C YyKa3aHHBIMH LEISIMH B CTPYKType yudeOHoro kypca «BeposTHOCTh u
CTaTUCTUKA» CpPEAHEHM LIKOJIBI HAa YrIyOJIEHHOM YPOBHE BBIJICICHBI OCHOBHBIE COJEpPKATEIbHbBIE
muHnn: «CinydaifHble COOBITHS U BEpOSTHOCTH» U «CiydailHble BEIMYMHBI M 3aKOH OOJIBIINX
YHUCEI.

[ToMrMO OCHOBHBIX JIMHUI B KypC BKIIOYECHBI AJIEMEHTHI TEOPHH TpadoB M TECOPHH MHOKECTB,
HEOOXOJMMBIC ISl TIOJHOIIEHHOTO OCBOEHHsI MaTephalia JaHHOTO y4eOHOro Kypca M CMEXKHBIX
MaTEeMaTHYECKUX y4EOHBIX KypPCOB.

Copepxannie nuHuM «CiydailHbIe COOBITUSI M BEPOSITHOCTH» CIY’)KUT OCHOBOM IS
(dbopMUpOBaHUS MPEACTABICHUI O paclpeieIeHUH BEPOSTHOCTEH MEXKIy 3HAUCHUSIMH CIy4ailHBIX
BEJIMYMH. BaxkHyt0 4acTh B 3TOM copep:KaTeIbHONW JIMHUM 3aHUMAET U3yuYE€HUE I€OMETPUUYECKOro U
OMHOMHMAJIPHOTO  pAcHpeieieHUii W 3HAKOMCTBO C UX HENPEPHIBHBIMH  aHAJIOTaMd —
[IOKa3aTeIbHbIM M HOPMaJbHBIM paclpeaeIeHUsIMU.

Tembl, CBSi3aHHBIE C HENPEPHIBHBIMU CIy4YailHBIMH BEIMYMHAMU U  PACHpPENCICHUIMM,
aKLEHTUPYIOT BHUMaHHE IIKOJbHUKOB Ha ONMMCAHUU U U3YYEHHUM CIIyYalHBIX SBJIEHUI C TOMOIIBIO
HenpepbIBHBIX (QyHKIUH. OCHOBHOE BHUMaHHUE YJeNseTcs I0Ka3aTeIbHOMY U HOPMaJbHOMY
pacnpeesieHusIM .

B kypce mnpenycMaTpuBaeTCsi O3HAKOMUTENIBHOE M3YYEHHE CBA3M MEXAY CIy4allHbBIMU
BEJIMYMHAMU U OIMCAHUE TOM CBSA3U C MOMOUIbI0 KOAPPHUIIMEHTa KOPPEISALHMU U €r0 BEBIOOPOYHOTO
aHaJiora. JTHU DJIEMEHTBI COJEP/KaHUS PAa3BUBAIOT TeMy «/lnarpaMmel paccenBaHMs», U3yUYEHHYIO B
OCHOBHOI IIIKOJI€, U BO MHOTOM OIMPAIOTCS HA CBEJCHUS U3 KypCOB alNreOpbl U TEOMETPHUU.

Emé onun snemMeHT coiepkaHUs, KOTOpBIM Ipejyuiaraercss Ha O3HAKOMUTEJIBHOM YPOBHE —
MOCJIEe/I0BATEIbHOCTh CIYyYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIOIUX B €IWHUILY BPEMEHHU.
O3HakoMJIEHHE C pacrpeieIeHUEM BEPOSITHOCTEN KOJIMYECTBA TAKUX COOBITHI HOCUT pa3BUBAIOLIHI
XapakTep M SBJSETCA aKTYaJIbHBIM s OyaylmuX aOWTYpHEHTOB, MOCTYHAIOIIMX Ha Yy4eOHbIE
CHEIHNaIbHOCTH, CBSA3aHHbIE C OOLIECTBEHHBIMU HAyKaMH, ICUXOJIOTHUEHN U yIIPaBICHUEM.

HJ'IaHI/IpyeMLIC MMPEAMCTHBIC PC3YJIbTATBI OCBOCHUA KypCa

OcBoenne y4yeOHOro kypca «BepoATHOCTP M CTAaTHCTHKa» Ha YpPOBHE CPEIHEro OOLIero
0o0pa3oBaHMs JOJDKHO OOecreuyuBaTh JOCTHIKEHHE CIEIYIOIMIMX TNPEAMETHBIX 00pa30BaTEbHBIX
pE3yJIbTaTOB:

1 cemectp
- CBOOOZHO OmNepUpoBaTh MOHATHIMHU: Tpad, MIOCKUN Tpad, CBA3HBIN rpad, myTh B rpade, Lelb,



LUK, JEPEBO, CTENEHb BEPIUMHBI, AEPEBO CIYy4YaWHOIO SIKCIEPUMEHTA.

- CB0OOOTHO OMEpUpPOBATHh TMOHATHUAMH: CIyYalHBIA IKCIIEPUMEHT (OIBIT), CIydaliHOE COOBITHE,
JJIEeMEHTapHOE clydyailHoe coObITHE (PJIEMEHTApHBIM MCXO0J) CIy4ailHOro OIbITa; HaXOIUTh
BEPOSITHOCTH COOBITHH B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSMH .

- Haxonuts u popmynupoBath coOBITHS: TIEpeceyeHEe, 00bEJMHEHNE TAHHBIX COOBITHH, COOBITHE,

IIPOTUBOIIOJIOKHOE JIaHHOMY; MCIIOJIb30BaTh JUarpamMmbl Oilliepa, KOOPAMHATHYIO IPSAMYIO

JUTSL PEIISHUs 3a/1a4; MOJIh30BaTHCS (POPMYIION CII0OKEHUS BEPOSATHOCTEH IJIsi BEPOSTHOCTEH JBYX

1 TPEX CIydalHbIX COOBITHM.

OnepupoBaTh NOHATHSMHU: YCIOBHAsI BEPOATHOCTb, YMHOXXEHHE BEPOATHOCTEW, HE3aBUCHUMBIE

COOBITHS, NIEPEBO CIYyYalHOTrO AKCIEPHUMEHTAa; HAXOIUTh BEPOSITHOCTU COOBITHHI C IMOMOIIBIO

MpaBUJIa YMHOXEHHS, JIEPEBa CIIY4allHOTO OIBITA, UCIIOIB30BaTh (hOPMYITy MOJIHOW BEpOSTHOCTH,

dbopmyny baiieca npu pelieHuu 3aja4; ONPeessiTh HE3aBUCUMOCTh COOBITHI 10 dopMylie U Mo

OpraHu3alMM CIIY4aliHOrO 3KCIEPUMEHTA.

[IpumeHsTh M3ydyeHHbIE KOMOMHATOPHBIC (OPMYIIBI AJISl MEPEUUCICHUS 3JIEMEHTOB MHOXECTB,

9JIEMEHTAPHBIX COOBITUH CIY4allHOTO OTBITA, PELICHHUS 3aa4 110 TEOPUU BEPOSITHOCTEH.
CB00OOMHO OmnEpUpoOBaTh MOHSATHSIMH: OWHAPHBINA CIy4ailHBI ONBIT (MCIBITAaHUE), yCHEeX W

HeyJada, HEe3aBHCHMBIC HCIIBITAaHUS, CEpUSl WCIBITAHWN; HAXOAWUTh BEPOSTHOCTH COOBITHIA: B

CepUM MCHBITAHUI 10 MEPBOr0 yCIlieXa; B CEpUM MCHbITaHUW BepHysuM; B OombITe, CBSI3aHHOM CO

CIIy4aiiHbIM BBIOOPOM U3 KOHEYHOU COBOKYITHOCTH.

CB0oOOIHO oOmepupoBaTh MOHSITUAMM: ClydyailHash BEIUYMHA, paclpeielieHHe BepOsSTHOCTEH,
auarpamMma pacrpeneneHusi, OnHapHasi cilyyaiiHasi BEJIMYMHA, T€OMETpUYECKOe, OMHOMMAIBLHOE
pacnpezeneHue.

2 ceMecTp

OHepI/IpOBaTB IMMOHATHUAMU: COBMECTHOC PACHPCACICHNUEC IBYX CJ'Iy‘I&fIHHX BCJIIMYHMH, UCIIOJIb30BaThb
Ta6JII/ILIy COBMCCTHOI'O  pacnpCAcyiCHUA  JIBYX CHyH&fIHI:IX BCIIMYUH JJI1 BBIACIICHUA
pacrpeaciiCHud Ka)I(ZIOﬁ BCJIMYHMHBI, OIIPCACIICHNUA HE3aBUCUMOCTHU CJIy‘IElfIHLIX BCJIMYHH.

CB0OOAHO ONEpUpPOBATH IOHATHEM MAaTEeMAaTHYECKOTO OXKUJAHUS CIIydallHOW BEIMYMHBI
(pactpenenenus); NMPUMEHSATh CBOICTBA MaTeMAaTUYECKOTO OKMIAHUS MpH PpELICHUH 3ajady;
BBIUHCIISITH MATEMAaTUYECKOE 0KH/1aHne OMHOMHUAIIBHOTO M T€OMETPUUECKOT0 paclpeaeeHUH .

CB0oOOIHO omepupoBaTh TMOHATUSMU: AMUCIEPCHs, CTaHAAPTHOE OTKIOHEHHE CIydailHOMN
BEJIMYMHBI; TPUMEHATh CBOICTBA JWCIEPCUM CIy4yallHOM BENWYMHBI (pacmpeleseHus) Mpu
pEelIeHUU 3aJay; BBIYKMCIATH JUCIEPCHUI0 M CTAHJAPTHOE OTKIOHEHUE TI'€OMETPUYECKOr0 H
OMHOMMAJIBHOTO paclpeieeHui.
BbIuucnaTe BBIOOPOYHBIE XapaKTEPUCTUKU IO JAaHHOW BBIOOpPKE M OLIEHHBATh XapaKTEPUCTUKH
TeHEpaJbHOM COBOKYIHOCTH JIaHHBIX 10 BBIOOPOUYHBIM  XapakTepucTukaM. OIlleHuBaTh
BEPOATHOCTH COOBITUH M MPOBEPATH MPOCTEHIINE CTAaTUCTUUYECKUE THIOTE3bl, IMOJIb3YSICh
W3YYEHHBIMU PACIIPEICICHUSAMU .

Conepsxkanne yueOHOTO Kypca

lcemectp

I'pad, cBs3ubIi rpad, nytu B rpade: nukibl U nenu. CreneHpb (BaJIeHTHOCTh) BepIIUHBL. ['padbl
Ha IUIOCKOCTH. JlepeBbs.

CayuvaiiHbple SKCIIEPUMEHTHI (OIBITHI) U CIIydaiiHbIe COOBITHS. DJIeMEHTApHBIE COOBITHS (MCXOIbI).
BepositHOCTh ciywaitHOoro coObITHs. biaM30cTh 4acTOThI W BEpOSTHOCTU coObITHI. CryuaiiHble
OTIBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHUSMHU.

Onepanuu HaJx COOBITMAMHU: TepecedeHue, OOBEAMHEHUE, NPOTHBOMOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysia c0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEpPOSTHOCTb. YMHOXKEHHME BEPOATHOCTEH . JlepeBO Cllyd4ailHOrO 3KCIIEpUMEHTa
dopmyna nonHoit BepostHocTH . Dop- myna baiieca . HezaBucumble coObITHSA .



bunapHbIii ciydaliHbli ONBIT (MCHBITAHUE), yenieX U Heynada. HezaBucumele ucneitanus . Cepust
HE3aBUCHMBIX HMCIBITAaHUH 10 mepBoro ycmexa. I[lepecraHoBku u ¢akTopuan . Yucino codeTaHuid .
Tpeyronpuauk [Tackans . @opmyna 6uHoma HeroToHa .

Cepus He3aBUCUMBIX HcTbITaHui beprymm. Crny4aifHblid BBIOOP M3 KOHEUYHON COBOKYITHOCTH .

Canyuaitnas BenuunHa. Pacripenenenue BepostHocTed. [[marpamma pacnpezenenus. Onepauuu
HaJl Clly4aiiHpIMM BeJIMUYMHAaMM. buHapHas ciydaiinas BenuunHa. [Ipumeps! pacnpeneneHui, B TOM
YHCIIe TeOMETPUUECKOE U OMHOMUAIBHOE .

2 cemecTp

CoBMecTHOE paclpesiesieHue IByX ClIydaiHbIX BelnuuH. He3aBucumble cilydaliHbIE BEIMYMHBI .

MatemaTuueckoe OXHJaHUE CIIy4alHON BenuuuHbl (pactpenenceHusi). [Ipumepsl npumeHeHMs
MaTeMaTHYeCKOro OXHJaHus (CTpaxoBaHHe, joTepes). MaremaTuueckoe OXHUJaHHE OWMHAPHOMN
CIIy4allHOM BeIWYMHBL. Martemarnyeckoe OXHUJaHUE CYMMBI CIIy4allHBIX  BEJIMYMH.
MareMaTHuecKoe 0’KUIaHue T€OMETPUYECKOr0 M OMHOMHUAJIBHOTO PACHIPEeICHHH .

Jucniepcusi U CTaHJAPTHOE OTKIJIOHEHWE CIy4yaHOW BenuuuHBl (pacmpenenenus). ucnepcus
OMHApHOI ClTyyailHON BeMYMHBI. MaTreMaTHuecKoe 0>KUJaHue MPOU3BEICHHS M JUCTIEPCHS CYMMBI
HE3aBHCHUMBIX CIIy4allHbIX BeJNWYMH. Jlucnepcus M CTaHIApTHOE OTKJIOHEHUE OMHOMHAIBHOIO
pacnpezenenus. Jlucnepcust U CTaHAAPTHOE OTKIIOHEHUE N€OMETPUUECKOI0 PACIIPEAEICHUS.

HepasenctBo UYeObiméBa. Teopema YeOniméBa. Teopema bepHymnu. 3akoH OONBLIMX YHCEIL.
Boi6opounsiii MeTon uccienoBaHuil. Bribopounble XxapakTepucTuku. OLEHUBaHUE BEPOSTHOCTU
COOBITHSL TIO BBIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX THUIOTE3 C MOMOIIBIO HM3YYEHHBIX
pacrpeeneHui .

HenpepeiBable  ciyuaiinple BenuuuHbl. Ilpumepsl. @DyHKIUSA IUIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOe paclpeneneHue M €ro CBOWCTBA. 3ajayd, IPUBOASIIUE K
[I0OKA3aTeJIbHOMY pAaCIpPElENICHUI0. 3aladyd, MPUBOAAIIME K HOPMAIBHOMY pPaclpeeiICHUIO.
@OyHKIMSA TUIOTHOCTH BEPOATHOCTH IOKA3aTEIBHOTO pacrpenesieHusi, (QYHKIUS TJIOTHOCTH
BEPOSITHOCTH HOPMAJIBHOTO pacupeaeieHus. POyHKOus IUIOTHOCTM M CBOMCTBA HOPMAaJIbHOIO
pacrpeneneHus.

[TocnenoBarenbHOCTh  OAMHOYHBIX  HE3aBUCHUMBIX  COOBITMHA. 3amadyu, MTPUBOISAINIME K
pacnpenenennro [lyaccona.

KoBapuamus nByx ciny4aiiHbix BenuuuH. Koaddunuent nuneinoit koppensuuu. CoBMECTHbIE
HaONIo/IeHUsl JIBYX BeNUYMH. BpIOopouHbI KO3(puiment xoppemsuuu. Paznuuume — Mexay
JIMHEWHOM CBA3BIO M NIPUYUHHO-CIICICTBEHHON CBSI3bI0. JIMHEWHAs perpeccusi, METOJl HAaNMEHBIINX
KBaJpaToB.

TemaTtuueckoe IJIaHUPOBAHUC y‘-IC6HOl“O Kypca «BCpOHTHOCTL " CTaTUCTUKA»

1 cemecTp

Ounoe | 3aouHoe
OcHopnoe OcHoOBHbIE BH/IbI JIeATeIbHOCTH | 00ydeHHne | o0ydeHne

conepikaHHe oGyuaromuxcs (o0bem | (00Bbem
paszzena (TemMbl) 42aCc0B) 4acoB)

Ha3panue pa3znena
(Tembl)




DJIeMeHThI TeOPHHU I'pad, cBszublit rpad, | IlpemcTaBiasitb O0O0BEKTHI U CBS3M 1/3*
rpagos MIPECTABIICHUE MEXIy HHUMH C TIOMOIUBIO rpada,
3aJa4d C MOMOUIBIO | HAaXOJWTh IYTH MEXIY BEpUIMHAMHU
rpada. Crenenp | rpada.
(BaJICHTHOCTB) BouiessiTh B rpade LEny U [HUKIIBL.
pepmmHel.  [lyte B | CTPOMTH  1€peBO 1O  ONMCAHHUIO
rpade. Lemu u | ciy4aiiHOro OTIBITa, OTINCHIBAThH
uuknel.  I'pagsl  Ha | ChOydaiiHble cOOBITMS B TepMHHAX
miaockoctu.  Jlepeso JiepeBa.
CcIy4aitHOTO PemaTh 3agaun ¢ momouisio rpados
9KCTIEPUMEHTA
CayuaiiHble ONBITHI, Cryuaiinsie BoiessiTh 1 ONUCHIBATH CITyYaiiHbIE 1/2*
cay4aiiHble cOOBITHS DKCHEPUMEHTBI COOBITHS B CITy4alfHOM OTIBITE.
H BEePOSITHOCTH (ombITHI) n | DopMyaMpoBaTh YCIOBHUS IPOBEICHNUS
coObITHH CiTydaiiHble COOBITHS. | CIIy4aifHOTO OTIBITA.
DneMeHTapHbIe HaxoanTh BeposSITHOCTH COOBITHIT B
coObITHST  (MCXOJPBI). OTIBITaX C PAaBHOBO3MOKHBIMHU
BeposarHocTh 9JIEMEHTAPHBIMU HCXO0JIaMH
CITy9aifHOTO COOBITHSA.
BepositHocTn
COOBITHH B ONBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMHU
COOBITHSIMU
Onepauun naj Ilepeceuenue, Henonb3osars auarpaMmbl Jinepa u 3*
MHOKeCTBAMH H o0beMHeHNE BepOaJbHOE ONHUCAHUE COOBITUH IpH
COOBITHSIMH. MHOKECTB U | BBIIOJHCHUU ornepanui Hal
CnoxkeHue u COOBITHUIH, COOBITUSAMH.
YMHOKeHHe MIPOTHUBOIIOJIOKHBIE OueHuBaTh U3MCHEHNE BEPOSITHOCTEH
BePOSITHOCTEH. coOpiTusi.  Popmyna | coObBITMH 1O Mepe  HACTYMJICHUS
YecaoBuas CHOXKEHUS JPYTUX COOBITHH B CITyJaliHOM OIIBITE.
BEPOSITHOCTD. BEPOSATHOCTEH Pemats 3amaun, B TOM YHCIE C
He3aBucumbie VYcnosnas HCTIONIB30BAHUEM JiepeBa CIIy4aiHOTO
coObITHS BEPOSTHOCT. ombiTa,  (HOPMYN  CIOXKECHHS U
YMHOXeHUe YMHOKEHUS BEPOSATHOCTEH
BEPOSITHOCTEM.
®opmyna  yCIOBHOM
BEPOSITHOCTH.
dopmyna MOJIHOU
BEPOSITHOCTH.
®Dopmyna Baiieca.
HezaBucumslie
COOBITHS
DJleMeHTbI Komb6unaTtopHoe ®opmynupoBaTh U JOKa3bIBaTh 4%
KOMOMHATOPHKH MIPAaBWJIO YMHOXEHUs. | KOMOMHATOpPHBIC
[lepecTanoBku U | TpaBUIO  yMHOXEHHS, H3y4YCHHBIE

¢dakropman.  Ywmcio
COYETaHuM.
TpeyroiabHuK
ITackans.  @Dopmyna
6unoma HrroToHa

KOMOWHATOPHEIC (hopmyIIBI OIS
MEePEUNCIICHUST IEMEHTOB Pa3IHYHBIX
MHOXECTB, B TOM qHCIIe
9IEMEHTAPHBIX COOBITHI B CiIydailHOM
OTIBITE.

IHonb30BaTHCs bopmynoit u
TPEYrOJIbHUKOM [Mackans JUTSt
ONpeJIeTICHUs] YUCIIa COYETAaHUM .
IIpumensTs dopmyy O6ruHOMa
HeroTona IS npeoOpa3oBaHus
BBIPAXKEHUIT




Cepun bunaphblii Pa30uBaTh CIIOXHBIC 3KCIIEPUMEHTHI 3*
MOC/1e10BATEIbHBIX CIyqalHbIT OIBIT | Ha OTAEIbHBIC HCIIBITAHUS.
HCTIbITAHMIA. (ucmbiTanue), ycex u | Pemarth 3a7a4n Ha MIOUCK
HcnbiTanus Heyzaya. BEPOSITHOCTEH  COOBITUH B cepuH
Bepnyaian. HezaBucumele HCIIBITAHUH 10 NEpPBOTO yclexa U B
Cayuaiinblii BbIOOP ucneltanus.  Cepus | cepusix ucnbITaHUH bepHymy, a Takxe
U3 KOHEYHOH HE3aBUCUMBIX B OIIBITaX CO CIy4aiiHbIM BEIOOPOM U3
COBOKYIIHOCTH HCTBITAHUI J0 | KOHEYHOH COBOKYIHOCTH c

HIEpBOTO ycmexa. | MCHOJIb30BAHHUEM KOMOMHATOPHBIX

Cepuss He3aBUCHMBIX | (pakTOB M POPMYII, B TOM YHCIE B XOE

ucnbelTaHuil bepHynian | mpakTHYeckoi paboThl ¢ IPUMEHEHUEM

. CiryqaitHelii BEI- 00p | CTaHZAPTHBIX QYHKIHH

u3 KOHEYHOU

COBOKYIHOCTH .

[IpakTnyeckas padora

C  HCHOJB30BAHUEM

JICKTPOHHBIX TAOJIHIL
Cayuaiinblie Cryuaiinast OcBauBaTh  NOHATHA:  CiIydaiiHas 4%
BeJIMYHHBI BEIMYHMHA. BEIMYMHA, pacHpeseNneHne, Ta0uuia
U pacnpeeaeHust Pacnpenenenue pacnpeneneHus, JuarpaMma

BEPOSITHOCTEH. pacripeseneHus.

Juarpamma HaxoauTh  3HaueHHMss CYMMBI |

pacrpeeneHus. TIPOM3BEACHUS CITyJaiHBIX BEJINUNH.

Omneparnuu Han | Crpourh OWHApHBIE pacCIpeIelICHUs

clay4yalHbIMU [0 ONHCAHUIO COOBITHHA B CIyYalHBIX

BCIIMYMHAMU. OIIbITaXx.

[Ipumepsnt

pacmpe/ie/eHui Ctpouts u pacnosHaBath

Bunaphasi cny4ailHas | reomeTpuueckoe M GMHOMMAIBHOE

BCJIMINHA. pacupeneneHus.

I'eomerprueckoe
pacmpeneneHue.
burommansHOE
pacmpeneneHue.
MaremMarnueckoe

0KMJIAaHUE CIIy4ailHOMI
BEJIUYHHEI.
CoBmecTHOE
pacmpenenenue JBYyX
CITy9aiHBIX BEIHYHUH.
Hes3aBucumnie
ciy4aiiHble
BeanunHbl. CBolcTBa
MaTEMaTHYECKOTO
0KUIaHMSL.
Maremaruueckoe
OKHJaHHEe OWHApHOU
ciayvyaiiHoi
BEJIMYHHEI.
Maremaruueckoe
0)KHJJaHUE
TCOMETPUYECKOTO |
OMHOMHAILHOIO
pacnpeneneHuil.
Hucnepcus u
CTaHapTHOE
OTKJIOHEHUE.
Jucnepcust OnHapHOM
ciydyafiHOU
BeanuuHbl. CBoMcTBa
JUCTIEPCHUH.
Maremaruyeckoe
0XKHJITAHUE
MIPOU3BEICHUS u

Pemiath 3amaun  Ha  BBEIYHCJICHHE
MaTEMaTHYECKOTO OKUIAHMUS.

CTpouTh COBMECTHBIE pACTIPE/ICIICHUSI.
H3yuyarh CcBOICTBA MaTeMAaTHYECKOIO
OXKUJaHUS. Pemarnb 3aauu C
MOMOIIBI0 HU3YYEHHBIX cBoOMcTB. Ilo
W3YYeHHbIM  (opMynaM  HaXOAUTh

MaAaTEMATUYCCKHUE OXXHJaHUA
CHy‘I&IﬁHLIX BCJINYUH, UMCIOIIUX
T€OMETPHUICCKOC n OHMHOMHUAILHOE

pacripeaeneHus
OcBanBaTb TOHATUS:  JUCHEPCHS,
CTaH/IapTHOE OTKJIOHEHHWE CIIydalHOMH
BEJIUYIHHBL.
Haxoautnb
pacIpe/ieIeHHIO.
H3yuars cBoiicTBa qucnepcuu.

[lo m3ydyeHHBIM (popMyrnaM HAXOIMUTH
JTUCTIEPCHUIO OMHOMMAIBLHOIO
pacripesesieHus, B TOM 4HCIEe B XOJE
MPaKTUIECKOH PabOThI

JMCTIEPCHIO 10|




JCTIepCHs
HE3aBUCHMBIX
CITy4aHbIX BEJIUYHH.
Hucnepcus
OMHOMHATBEHOTO
pacrpeeieHusl.
[IpakTnyeckas padoTa
C  HUCIOJB30BaHUECM
AIEKTPOHHBIX TaOJIHII

CYMMBI

Hroro B 1 cemecTpe 21
21
2 cemecTp
HasBanmue pazneia o) Ownoe 3aounoe
(Tembi) CHOBHOC OcHOBHBIE BU/ABI JeATEJILHOCTH |00y4YeHHe | 00yUyeHuUe
cojepkanue obyuaromuxcs (o0bem | (o0bem
pasziesia (Temb) 4acoB) 4acoB)
3aKOH GOMBIINX Pa30uparsb J10Ka3aTeIbCTBA TEOPEM. 4 S5*

qyucea

Hepagenctso
UeoObrmépa. Teopema
YeorimeéBa. Teopema

bepuynnu. 3akoH
GonpIIMX YHUCel.
Bri6opouHsnii MeTon
HcCceJ0BaHuM.
IIpakTuueckas
pabota c
HCIIOJIE30BaHUEM
AIEKTPOHHBIX

TaOJIHI]

OcBanBaTh BEIOOPOYHBII METO
HCCIIeIOBAaHUM, B TOM YHCJIE B XO/€
MPaKTHIECKOH paboThI




4/1* 1/4*
DJIeMEHTHhI I'enepanbhas OcBanBaTb MOHITUS: TeHepalbHas
MaTeMaTH4YeCKOM COBOKYITHOCTb U | COBOKYIHOCTb, BBIOOpPKA, BBIOOpPOYHOE
CTATHCTHUKHU cily4aiiHasi BBIOOpKA. cpeziHee ¥ BEIOOpOYHAst AUCTIEPCHS .
3HaKOMCTBO ¢ | BprumeasaTb BBIOOPOYHBIC
BBIOOPOYHBIMH XapaKkTepUCTUKM M Ha HUX OCHOBE
XapaKTepUCTHKAMHU. OLICHUBATh XapaKTEPUCTHKH
OneHka cpelHEro M | TIeHEepanbHOM COBOKYMHOCTH .
JUCTIEPCHU OcBanBarsb MOHATHA
reHepagbHOI CTaTUCTHUYECKas TUIIOTE3A.
COBOKYITHOCTH ¢ | OueHHBATH BePOSATHOCTH COOBITHH U
MOMOIIBIO MIPOBEPATh MPOCTEHIINE THIIOTE3bl Ha
BBIOOPOYHBIX OCHOBE BBIOOPOYHBIX HAaHHBIX, B TOM
XapaKTEPUCTHK. YHCIIe B XO/€ MPAKTHIECKON paboThI
OrneHuBanue
BEPOSITHOCTEH
coObITHit o
BEIOOpKE.
CraTtucruueckas
runore3a. IIposepka
MPOCTEHIINX
TUIOTE3 C TOMOLIBIO
CBOICTB H3Y4YECHHBIX
pacnpenesneHun .
[IpakTuueckas
pabota c
HCTIONIb30BaHUEM
SIEKTPOHHBIX
Ta0IHIl
HenpepsbiBHbIE ITpumepsr 3HaKOMUTBCS NOHATHSAMU. 4 5%
cay4daiiHble BeJIMIUHBI HETPEPBIBHBIX HEIpepbIBHAs cllyyaiiHash BeJIMYMHA,
(pacnpenaesenus), CIly4alHbIX HENpEPLIBHOE pacrpeneneHue,
NMoKa3aTeJbHOe BesinunH. DyHKIus | (QYHKIUS IUIOTHOCTH BEPOSITHOCTH.
H HOpMAJIbHOE IUIOTHOCTH HaxoauTh BeposSTHOCTH COOBITHI MO
pacnpenesieHus BEPOSTHOCTH. JIAHHOHM (DYHKLIMH IUIOTHOCTH.
PaBHOMepHOE 3HaKOMUTBCS c TIOHATUSIMU .
pacrpesiesieHue. MoKa3aTeiabHOe pacrpeieneHue,
IIpumepsr 3a/a4, | HOPMAJILHOE PACHpEeNCHHE.
MIPUBOISIIIUX K BbigensTh 10 ONMCAHUIO Ciy4yaliHbIe
MOKA3aTeAbHOMY U K | BEJIMYMHBL,  PACHpEIEIeHHbIE IO
HOpPMAaJIbHOMY MOKa3aTeIbHOMY 3aKOHY, o
pacrpeeeHusIM. HOpPMAaJIbHOMY 3aKOHY.
@yHKIMS IJIOTHOCTH Pa30upatn MIPUMEPBI 3ajad4,
BEPOSATHOCTH OPUBOAAINMX K  IOKa3aTENbHOMY
MOKa3aTeIbHOTO pacmpenieneHni0o U K HOPMaJbHOMY
pacrnpeeneHus. pacnpeneneHuto
DyHKIMS TJIOTHOCTH
BEPOSATHOCTH
HOPMAaJIbHOTO
pacnpeieneHus
Pacnpenesienue ITocienoBareILHOCT BpigeasiTh 10 ONHUCAHUIO CIy4allHOTO 4/1* 5*
ITyaccona b ONIMHOYHBIX | OIIBITA BEJIMYHHBI, pacrpe/ieIeHHbIe M0
HE3aBUCHMBIX 3akony Ilyaccona . Pemars 3anaun, B
coOprtuit.  [lpumep | TOM dmcie B XoAe NPAKTHYCCKOM

3aj1a4M, PUBOJALIEH
K  pacnpeieleHHIo
Ilyaccona.
IIpaxTuyeckas
pabora c
UCIIOJIb30BaHUEM
AIIEKTPOHHBIX
TaOITUI]

paboThl ¢ IPUMEHEHHEM CTaHIAPTHBIX
(GYHKIMI 3JIEKTPOHHBIX TaOJInI]




CBsi3b  MeXKIY Komapuamuss  nByx OcBauBaTrb TIOHATHS: KOBapualus, 6*
CIayJaiiHBIMH CITy4aiHbIX K03(D(PUIMEHT KOppeJsiuHY, JIMHEHHAs
BeJIMYMHAMH BEJINYNH. 3aBUCHMOCTb.
Koaddpunment OuneHuBaTh XapakTep CBI3H MEXIY
KOPpEJISIHH. CIlyJalHBIMHM BEITUYUHAMH, HCXOMAS M3
CoBMmecTHBIE NPUPOJBI  JAHHBIX W  BBIYMCICHHBIX
HaOMIOAEHUsT  BYX | XapaKTEePUCTHK.
BEIMYMH. Hcnosb30BaTh JIMArpamMMBbl
Bribopoumbiit pacceuBamHus Ui M300paKeHUs
ko3 durment COBMECTHOTO PACCCHBAHUS JaHHBIX.
KOppeJIAnH. Haxoputs  ko3()puUIHMEHTH  OCH
Pasmnune JIMarpaMMBI, B TOM 4YHCJIE B XOJE
MEXKAy  JIMHEHHOH | NpaKkTHYecKoi padoThl ¢ MPUMEHEHHUEM
CBSI3BIO M MPUYMHHO- | CTaHIAPTHBIX (QYHKIMHA
CIIEZICTBEHHOMN
cBaA3bl0.  JluHeliHas
perpeccusi.
IIpakTnueckas
pabota c
UCIIOJIb30BaHHEM
JJIEKTPOHHBIX
Ta0IHIL
O0600menune IIpencraBnenue IHoBTOPATH U3YUYEHHOE W BBICTPAUBATh 6*

M CHCTEeMAaTH3aIUusA
3HAHUH

JaHHBIX C TIOMOILBIO
TaOnMuI, U Anarpamm,
onucarebHas
CTaTHCTHKA, OIBITHI C
PaBHOBO3MOXKHBIMH
3JIEMEHTapPHBIMHU
COOBITHSIMH,
BBIYHCIICHHE
BEPOSITHOCTEH
COOBITHIT C
MPUMEHEHNEM
hopmyn u
rpaduIecKux
METOJIOB
(koopauHaTHAs
npsiMasi, JIepeBo,
JarpamMmMa

Diinepa), ciydJaiiHble
BEJIMUUHBI U
pacnpeeneHus,
MaTeMaTHYecKoe
OXKHJaHUE cIyyalHOM
BEJINIMHBI

cucTeMy
3HAHUHA

HTroro Bo 2 cemecTpe 25
32
Hroro 3a kypc 46
53

*caMocTosTeJbHas1 padora




5. Ycaosus peaausanuu y4eOHoro npeamera «MaremaTuka»

YueOnas aynuropus NeS
JUI IPOBEJICHUS 3aHATUHI BCEX
BUJIOB, IIPENYCMOTPEHHBIX

00pa3oBaTeNbHON POTPAMMOIA, B

TOM YHUCJIC TPYIIIIOBLIX U
HWHAUWBHUIYAJIBbHBIX
KOHCYHBT&HHﬁ, TEKYIIETO
KOHTPOJIA U HpOMC)KYTOqHOfI
arrecraniuun

OcHoBHoe o0opyaoBanue: Ctoibl
ydeHuueckue (24 mr.), cToa
npenoaaBaTenbekuid (1 mr.),
CTyJIbs YdeHUYecKue (48 mT.),
CTyJ npenojaBaTenbekuil (1mr.),
JI0CKa MepeBIKHas Ha Konecax (1
wrt.)(IIpoexrop - 1; OkpaH - 1;
Komonku - 1; mepcoHanbHBIN
KOMIIBIOTEp Ha 6a3e mporeccopa
Intel - 1; XXKK monutop - 1;
KJIaBHaTypa - 1; MbImisb - 1).
IlepenocHoe o6opynoBanue: Bed
Kamepa

Komnaexm JUUCH3UOHHO20
npozcpammHo20 06€Cl’lelleHuﬂ.'
OBC «Book.ruy

CIIC «KoncynbranTllmtocy»
Microsoft Windows 10
Professional

Microsoft Office 2016 Standart
Microsoft Windows 7

IToMemieHue AJ1s1 CAMOCTOATENBHON PadoThI

VYuyeOnas ayautopust Ne 5
KomnbroTepHslii kitacc.
[Tomemenue s
CaMOCTOSITENIbHOM pabOThI U
BBITIOJTHEHUS KYPCOBBIX
pabor,

yueOHast ay IuTOpus AJist
MIPOBEICHUS 3aHATUI
JIEKIMOHHOTO U
CEMHHApPCKOro TUMA, B T. Y.
MPAKTUYECKUX 3aHITUH,
KypPCOBOTO MPOEKTUPOBAHUS
(BBIMOJIHEHUS KYPCOBBIX
paboT) rpynmoBbIX U
WHIUBUTYTBHBIX
KOHCYJBTAINi, TEKYIIEeTO
KOHTPOJISI U TPOMEXKYTOUYHOMN
aTTecTaluu

Cneyuanusuposannas mebeny:

cToJbl KomnberoTepHsie (10 mT.), kpecna
(10 mT.), HOCKa IepeBUKHAS Ha KoJiecax
(1 mrT.), kommbroTEpHI HA 6aze Intel (10
mt.), MmoHutop (10 wr.), knaBuarypa (10
IIT. ), KOMITbIOTEepHast MbIIb (10 mT.),
ctoJ penoaasaress (1 1miT.), KOMIbIOTEP
Ha 6a3e Intel (1 mT.), MmoruTOp (1 1IT.),
kyaBuatypa (1 mr.), KoMIberoTepHast
™Mbk (1 mr.). kpecno (1 mrT.)
Obopydosanue u mexnuueckue cpeocmsd

obyuenus: IlepenocHoe ob6opyaoBaHue:
HOYTOYK, 9KpaH JUIsl IPOEKTOpa,
KOMIIBIOTEPHBIE KOJIOHKHU, IPOEKTOP,
KOMIIbIOTEPHI AJ1s1 oOydaromuxcst -10 mr.

Komniexm JUUECH3UOHHO20
npozpammHozo
obecnevenus.

OBC «Book.ru»

CIIC
«Koncynprantllimrocy»
Microsoft Windows 10
Professional

Microsoft Office 2016
Standart

Microsoft Windows 7
Professional SP1
(x32/x64)

Kaspersky Endpoint
Security nys 6usHeca

OcHoBHasi InTEepaTypa

1. ATaHaCHH, JI.C.. Maremaruka: aﬂre6pa " Havdalla MaTCMAaTUYCCKOI'0 aHaJIn3a rCOMETPUL.

I'eometpus. 10-11 knaccsl. bazoBsiii n yrinyonénnsiit ypoau. 90V / JI.C. AtanacsH, B.®. byty3o0s,
C.b. KagommieB — Mockaa : [Ipocsemnienne, 2022. — ISBN 978-5-09-099446-0. — URL.:
https://book.ru/book/948971 . — TeKCT : AIEKTPOHHBIH.

2. Mep3nsk A.I'. AnreOpa u Hadajia MaTeMaTndeckoro anainu3a. 10 kinace. YTiuyOnéHHBIH YPOBEHb.
DDV / A.l'. Mepansk, I.A. Homuposckuii, B.M. [lomsikos; mox. pea. B.E. ITogonbckuit — Mocksa :



https://book.ru/book/948971

[Tpoceemenue, 2022. — ISBN 978-5-09-099470-5. — URL.: https://book.ru/book/948937 . — Tekcr :

JJIEKTPOHHBIN.

3. Mepansak A.I'. MaTemaTtuka: ajireOpa 1 Hayajia MaTeMaTHIeCKOTo aHaJIn3a reoMeTpust. Anredpa u
Hayajia MaTeMaTudeckoro ananusa. 11 kmace. Yraoyonénnsiii ypoBenb. DDV / A.T'. Mep3msk, 1. A.
Homuposckuii, B.M. Ilonsxos; noxa. pea. B.E. Ilogonsckuit — Mocksa : [Ipocsemenue, 2022. —
ISBN 978-5-09-099471-2. — URL: https://book.ru/book/948938 . — TekcT : 2J1eKTPOHHBIN.

4. Mepsznsk A.I'. MaremaTuka: anredpa 1 Hayajga MaTeMaTHYeCKOTro aHajin3a reomeTpusi. ['eomerpusi.
10 xmacc. Yrany6nénusiid ypoeHs. DDV / A.I'. Mep3msk, [I.A. Homuposckuii, B.M. [TonsikoBs; moz.
pen. B.E. Ilogonbckuii — Mocksa : [IpocBemmenue, 2022. — ISBN 978-5-09-099472-9. — URL:
https://book.ru/book/948939 . — TeKcT : JIeKTPOHHBIH.

5. Mep3msix A.I'. MaremaTuka: anredpa v Hadana MaTeMaTHYECKOro aHan3a reomerpus. ['eomerpus.
11 xnacc. Yrmy6néunsiii ypoBerb. DDV / A.I'. Mepansik, [I.A. Homuposckuii, B.M. [TonsikoB; mo.
pen. B.E. TTogonsckuii — Mockaa : [Ipocsemenue, 2022. — ISBN 978-5-09-099473-6. — URL:
https://book.ru/book/948940 . — TeKcT : 31eKTPOHHBIH.
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