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IHOACHUTEJIBHAA 3ATIUCKA

Pabouas mporpamma ydeOHOro mnpenmera "Matematuka" (0a30BBIi ypoBeHb) (IIpeaMeTHas
obmacte "Marematuka u uH(popMaTHKa') (IJajmee COOTBETCTBEHHO - MpOrpaMMa IO MaTeMaTHKe,
MaTeMaTHKa) pa3paboTaHa Ha OCHOBE TpeOOBaHWMH K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa30oBaTeNIbHON TpOTpaMMBI CpeHero odmero obpaszoBanus, npenactaBieHHbix B ®I'OC COO
C YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, MPEIBIBISIEMbIX K MaTEMaTHUECKOMY 00pa30BaHMUIo,
U Tpamunmii poccuiickoro odpazopanus., ®I'OC CIIO ¢ yderoM morydaeMou CHEIHAIBHOCTHU:
35.02.12 CanoBo-napkoBoe U JIaHImadTHOE CTPOUTEIHCTBO.

Peanmzanus pabodeid mporpamMmbl 10 MaTeMaTHKE OOECIIEYMBAET OBJIAJICHUE KITFOUEBBIMU
KOMIIETCHIIMSIMK, COCTaBIIIONIMMU OCHOBY [UIsl CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
ICJIIOCTHOCTH 06H.[CKYHLTypHOI‘ o, JIMYHOCTHOT'O n IIO3HABATCIIBbHOI'O Pa3sBUTHUA JIMYHOCTHU
o0yyJaromxcsi.

B pa60qel71 nmporpamMme 10 MAaTCMAaTUKEC YUTCHbBI HACW U IIOJIOKCHHA KOHIICIIIHNU pPa3BUTHUSA
MaTemaTuueckoro obpasoBanus B Poccuiickoit ®enepaunu. B cooTrBercTBUM C Ha3BaHUEM
KOHLIENIIMM MaTeMaTHYecKoe oO0pa3oBaHHE JOJKHO, B YAaCTHOCTH, IIPEJOCTaBIATh KaKIOMY
o0yuaromeMycss BO3MOXKHOCTb JIOCTH)KEHUSI YPOBHS MaTeMaTHUECKUX 3HAHUH, HEOOXOIUMOIo Jyis
JanpHeHmel ycnemnoi xu3Hu B obuiectse. VIMEHHO Ha pelleHue 3ToW 3a/jauM HaleneHa padouast
nporpaMma o MareMaTHke 0a30BOI0 YPOBHSI.

OBLIASA XAPAKTEPUCTUKA YYEBHOT' O IIPEJIMETA «MATEMATHUKA»

MaremaTuka - ONOPHBIM IpeaMeT JUIs U3YUYEHHUS] CMEXHBIX TUCLUIUIMH, YTO AENaeT 0a30BYIO
MaTEMaTHYECKYIO [TOArOTOBKY HEOOXOAUMOM.

[IpakTuueckasi MOJE3HOCTh MATEMaTUKU OOYCJIOBJIEHA HaJIWYMEM MPOCTPAHCTBEHHBIX (OpM,
KOJIMYECTBEHHBIX OTHOILLIEHUH, HSKOHOMHMYECKHX pacyeToB; HEOOXOAMMOCTHIO MaTeMaTHYECKUX
3HAHUH B MIOHUMAHUU NPUHIUIIOB YCTPONCTBA U UCIIOIb30BAHNS COBPEMEHHOM TEXHUKH, BOCTIPUSATHS
U HHTepHpeTanys pa3HOOOpa3HOM COLMaNbHOM, SKOHOMUYECKOH HHGpOpMalMU; NPaKTHUYECKUX
IPHUEMOB I€OMETPUYECKUX U3MEPEHUI U MOCTPOEHUH, UTeHU UH(OPMAIMH, IPECTABICHHON B BUE
TaOJUIL, AUArpaMM U rpauKOB.

HpI/IMeHeHI/IC MAaTeMAaTUYCCKOTO CTWJIA MBINUJICHUA, MPOABIAIOLOIETOCA B ONPCACIICHHBIX
YMCTBCHHBIX HAaBBIKAX, IMMPUEMAX ©W MCTOAAX MBINUJICHUA YCJIIOBCKA, IIpolecCax 0606H_IGHI/I$I
N KOHKpETHU3aluKd, aHajin3a W CHHTE3a4, KJ'IaCCI/I(i)I/IKaHI/H/I n CHUCTEMaTU3aluu, a6CTpaFI/Ip0BaHI/I$I
U aHAJIOTHH KaK (bOpMI/IpOBaHI/II/I aJIFOpHTMH‘IeCKOﬁ KOMIIOHCHTBI MBIIIIJICHUSA WM BOCIIMTaAaHHUHU YMeHHI)’I
HeﬁCTBOBaTB 1o 3alaHHbIM aJIropuTMam, HOBBOJ’ISIIOHIeﬁ COBCPUHICHCTBOBATH HN3BECTHBIC
u KOHCTPYHUPOBATH HOBBEIC. OOBEKTHI MAaTEMAaTHYCCKHUX YMOSaKHIOquHﬁ, ImpaBujia ux
KOHCTPYUPOBAHUA PACKPBIBAIOT MCEXAHU3M JIOTHYCCKUX HOCTpO@HHﬁ, CHOCO6CTBYI-OT BBIpa6OTKC
yMeHI/Iﬁ (I)OpMYJ'II/IpOBaTB, 00OCHOBBIBAaTh U AOKa3bIBaTh CYKACHUA, TCM CaMbIM pPA3BUBAIOT
JJOTHYCCKOC MBIIIJIICHHUC.

OOyuenue MaTeMaTHKE KaK BO3MOXKHOCTH Pa3BUTHs y OOydalOMIMXCS TOYHOHM, pallMOHAIBHOMN
1 MHQOPMATUBHOW pEYH, YMEHHs OTOMpaTh HamOoJee IMOAXOISIINE S3bIKOBBIC, CHMBOJIHYECKHUE,
rpaduueckre cpecTBa AJIsl BEIPAXKEHUS CYKICHUN U HATJISITHOTO X MPE/ICTaBICHHUS.
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OOmiee 3HAKOMCTBO C METOJAMH TO3HAHUS JICHCTBUTENBHOCTH, MPEACTABICHHE O INpEIMETe
U METOJie MaTeMaTHKH, €ro OTJIWYHS OT METOJOB ECTECTBEHHbIX M TyMaHUTApHBIX HayK, 00
OCOOCHHOCTSIX NPUMEHEHHs MaTeMaTUKH JJi1 pEeUIeHMs] Hay4yHbIX M TNPUKIAIHBIX 33]ad  Kak
HEOOXOUMBI KOMIIOHEHT OOLIEeH KYJIbTYPHI.

N3yuenne MareMaTWKd CHOCOOCTBYET ACTETHUYECKOMY BOCIMTAHHMIO YEJIOBEKa, IMOHWMAHHIO
KpacoTbl M U3AIIECTBA MAaTEMaTHYECKUX PACCYXIEHUH, BOCHPHUITHIO TE€OMETPUYECKHX (opM,
YCBOCHHIO UJIEU CUMMETPHH.

HOEJNX U3YYEHUSA YYEBHOTI'O IIPEJIMETA «<MATEMATHUKA»

HpI/IOpI/ITCTHBIMI/I OeIsIMHu 06yquI/151 MaTremaTuke B 1 - 2 CCMECTPAax Ha 0a3o0BOM YPOBHE
SABIIAKOTCA:

(dbopMHUpOBaHKE IIEHTPATBHBIX MAaTEMATUUYECKUX TMOHATUN (YUCIIO, BEIMYMHA, T€OMETPHUYECKAs
¢urypa,  mepeMeHHas,  BEpPOSATHOCTh,  (QYHKIHA),  OOECIEYMBAIONINX  IPEEMCTBEHHOCTD
Y TIEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa3oBaHus 00y4daroluXxcs;

IIOABECACHUC o6yqa}0m1/1xc;1 Ha JOCTYIIHOM I HHX YPOBHE K OCO3HAHHMIO B3aWMOCBA3HU
MATCMAaTUKHW MW OKpPYXaromero MHpa, INTOHUMAHHC MATCMATHUKKW KaK YaCTH O6HI€I71 KYJbTYPbI
YCJIIOBCUCCTBA,

pa3BUTHE WHTEIUVICKTYalbHBIX M TBOPUECKHUX CIIOCOOHOCTEH 00ydYaromuxcs, MO3HABaTEIbHON
AKTUBHOCTH, UCCJIEIOBATENIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K HU3YYCHUIO
MaTeMaTHUKHU;

¢dopmupoBanre (YHKIMOHATBLHOH MaTeMaTHYECKOW TPaMOTHOCTH: YMEHHs paclio3HaBaTh
MaTEeMaTHUYECKHUE acCHEKThl B PEAIbHBIX XU3HEHHBIX CUTYalUSX U MPHU U3YUYEHUH JPYTHUX y4eOHBIX
IPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (OpMyJIUpPOBaTh HX Ha S3bIKE
MaTEeMaTUKd M CO34aBaTb MAaTEMAaTUYECKUE MOJEIM, INPUMEHATh OCBOCHHBIM MAaTEMaTU4YECKUI
anmapar i1 pelIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3aJay, HWHTEPIPETUPOBATL U OLCHUBATH
MIOJIyYEHHBIEC PE3YIIbTaThI.

OCHOBHBIMHU JIMHUSIMH COJIEp’KaHMsl Marematukd B 1 - 2 cemectpax sBisitorca: "Hucna
u Beruucnenus", "Anredpa" (" Anredbpanueckue BeipakeHus", "YpaBHeHus 1 HepaBeHcTBa'"), "Hauana
matematrueckoro ananuza”, "T'eomerpus” ("I'eomerpuueckue Gurypsl u ux cpoiicrsa", "M3mepenue
reomeTpuueckux BenuuuH"), "BepostTHocTh u craTtuctuka". ComepkarenbHble JIUHUM Pa3BUBAIOTCS
napajuleNbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBHUCHUMO OJHA
OT ApYyTroii, a B TECHOM KOHTaKTe W B3auMojeucTBUU. VX 0ObequHSET Joruueckasl COCTaBIsIONIas,
TPaJAWLIMOHHO TIpUCYyIIas MaTeMaTHKe U TMPOHM3BIBAIOIIAs BCE MaTeMaTHUYeCKHE KypChl
u conepxkatenbuble TMHUU. ChopmynupoBanHoe B PI'OC COO TtpeboBaHue "BlafieHUE METOJaMH
JIOKA3aTeNbCTB, AITOPUTMAMH DPEIICHUs 3a/1ad, yMeHue (GopMyIUpOBaTh OIMpPEACTICHHs, aKCHOMBI
U TEOpPEMbl, MPUMEHATh HX, MPOBOAHUTH JIOKa3aTeJIbHbIE PACCYXKICHUS B XOJE€ pelieHus 3anay’
OTHOCHTCSI KO BCEM Y4eOHBIM KypcaMm, a (hOpMUpOBaHHE JOTMYECKHUX YMEHHUH pacrpeaessieTcs Mo
ceMecTpaM oOy4eHHSI HA YPOBHE CPEIHET0 00IIero o0pa3oBaHusl.

MECTO YYEBHOI'O IPEJMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBerctBumn ¢ PI'OC COO MaremaTHka sBISETCS 00s3aTEIbHBIM MPEIMETOM Ha JTAHHOM
ypoBHE oOpa3oBaHus. Paboueli mnporpaMmoli 1O MaTeMaTHKE TMPEIyCMaTPUBACTCS H3yUYCHHE
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yuebHoro mnpeamera "MaremaTuka' B paMKax Tpex YyueOHbIX KypcoB: "Anrebpa u Havaja
MaTematuueckoro asanuza", "l'eomerpus", "BepostHocTe u cratuctuka'. dopmupoBaHHE
JIOTUYECKUX YMEHUM OCYIIECTBIISETCS Ha MPOTSKEHUU 1-2 ceMecTpoB 00yUeHHs HA YPOBHE CPEJIHETO
oOuiero oOpa3oBaHMsI, a 3JEMEHTHI JIOTMKM BKJIOYAIOTCS B COJEpKAHME BCEX HA3BAHHBIX BBIIIE
y4eOHBIX KypCOB.

OO6miee yucinoO 4YacoB, JJIA U3y4YeHUsT mMaTeMaTuku - 213 dwacoB: B 1 cemectpe - 98 wyacos,
BO 2 ceMecTtpe - 115 yacos.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS PABOYEW ITPOI'PAMMBI
IO MATEMATHUKE BA3OBbIii YPOBEHb HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

B pesynpraTe wu3ydeHHss MaTeMaTHKH Ha YpPOBHE CpeaHero oOmiero o0pazoBaHUs
y oOy4arorierocs 0yayT chOpMHPOBaHbI CIIEAYIONINE JUYHOCTHBIE Pe3yJIbTaThl:

1) rpaxaaHCKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTH TPAKIAHCKOHN MO3UINU O0YYaIOMIErocsi KaKk aKTMBHOTO U OTBETCTBEHHOTO
YjieHa POCCHUIICKOro oOIIecTBa, MPEACTaBICHUE O MATEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYD, SIBICHHUH, MpOLEIyp Ipa)KIaHCKOro olIiecTBa (BIOOPHI, OMPOCH U APYTroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIBHBIMH WHCTHTYTaMH B COOTBETCTBUH C HX (YHKUUSIMHU
Y Ha3HAYCHUEM;

2) NaTpUOTHYECKOI'0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTh POCCUNCKON TIpakKJaHCKOM HWIASHTUYHOCTH, YBaXXEHHUS K MPOLUIOMY
M HACTOAIIEMY POCCHUICKOM MaTeMAaTHKH, LIECHHOCTHOE OTHOLICHHE K JOCTHXXCHHSM POCCUHCKHX
MaTEMaTHUKOB M POCCUICKOM MAaTeMaTUYECKOW IIKOJbI, UCIOJIb30BAHUE ITUX JOCTHKCHUM B APYTHUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AYXOBHO-HPAaBCTBCHHOTO BOCIIUTAHUA:

OCO3HAHME JYXOBHBIX LEHHOCTEH POCCHHMCKOTO Hapoia, CHOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM NPUMEHEHUEM JOCTUKEHUH HayKu
U JICSITENBHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa[a B TOCTPOECHHE YCTOHYNBOTO Oy IyIIero;

4) 5CTeTUYECKOTO BOCIIUTAHMUS:

OCTETUYCCKOC OTHOHMICHUEC K MHPY, BKIOYAsA OCTCTUKY MAaTEMaTHYCCKHUX 3aKOHOM€pHOCTeI>'I,
06’BGKTOB, 3aJa4, pemeHI/Iﬁ, paCCYX(HCHHﬁ, BOCIIPUUMYHNBOCTE K MATCMATUYCCKUM AaCIICKTaM
Pa3JIMYHbIX BUIOB UCKYCCTBA,

5) pu3nuecKoro BOCIIUTAHUSL:

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MaTeMaTH4YecKHe 3HaHUS B MHTEpecax 370POBOTO
u Ge30macHOro oopasa >KU3HH, OTBETCTBEHHOE OTHOILIECHHE K CBOEMY 3/I0POBBIO (30POBOE MUTAHUE,
cOaJaHCUPOBAHHBIN PEKUM 3aHSATHA M OTABIXA, PEeryisipHas (pu3mueckas akKTUBHOCTH), (PH3HUECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESATENBHOCTBIO;



6) Tpy10BOrO BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOIIOOUS, MHTEPEC K pPa3IUYHBIM chepam
po(hecCHOHATLHOW JCSITETLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOH W €€ TPHIIOKEHUSMHU, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oymyrieil mpodeccuu M peann30BbBIBATH COOCTBEHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30oBaHMIO U CaMOOOpPa30BAHUIO
Ha MPOTSKEHUU BCEW >KU3HU, TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEHICHMM MPAKTHYECKUX 3a/ad
MaTeMaTHYeCKON HalpaBIeHHOCTH;

7) 3KOJOTHYCCKOI'O BOCIIUTAHUA:

C(OPMUPOBAHHOCTh ~ JKOJIOTUYECKOM  KYJIbTYphl, TMOHUMAaHHE BIHUSHHUS  COIUAIBHO-
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE TMPUPOAHOM U COLMANBHOM Cpe/bl, 0OCO3HAHKE TTI00aIEHOTO
XapakTepa HKOJOTHYECKUX IMPOoOJieM, OpUEHTAlMs Ha NPUMEHEHHE MaTeMaTHUeCKUX 3HAHWUU s
pelieHus 3a1a4d B 00J1acTU OKPY KaroLIEel cpe/ibl, INTAHUPOBAHKUE MTOCTYTIKOB U OLIEHKU UX BO3MOKHBIX
ITOCJIEICTBUM JIJIs1 OKPYIKAFOIIEH Cpepl;

8) LICHHOCTH HAY4YHOTO IO3HAHMUSL:

c(OpMUPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTHUKH, MOHMMaHWE MATeMAaTUYECKON HayKu Kak cdepbl ueIoBEeYeCKOi
JEATEIBHOCTH, 3TAllOB €€ Pa3BUTHs M 3HAYUMOCTH JJIS PA3BUTHUS LUBUIM3ALUM, OBJIAJICHUE S3BIKOM
MaTEeMaTUKd W MaTeMaTU4eCKOW KyJbTypoll KakK CpeICTBOM IIO3HaHWs MHUpPA, TOTOBHOCTb
OCYLIECTBIISATH IPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh UHANBUIYAJIbHO U B TPYIIIIE.

B pesymbrare wu3ydyeHHMs MaTeMaTHKd Ha YPOBHE CpeaHEro ooOmero oOpa3oBaHUS
y oOyuatomerocsi OyayT copMupoBaHBI TO3HABATEIbHBIE YHUBEpPCAJIbHBIC y4EeOHBIE IEHCTBUSI,
KOMMYHHUKATHBHBIC YHHBEpCAJIbHbIC y4eOHBIC ICHCTBHS, PETryJIATHBHBIC YHUBEPCAIbHBIE ydcOHBIC
NICHCTBUS, COBMECTHAS JICATEIBHOCTb.

Y oOyuaromerocs OyayT chOpMHUPOBaHBI CleIyrolre O0a30BbIE JOTHYECKHE EHCTBUS Kak
YacTh MMO3HABATEIBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHIA:

BBISIBJIATH M XapaKTE€PU30BaTh CYIIECTBEHHbIE NMPU3HAKK MAaTEMaTUYECKHX OOBEKTOB, MOHITHH,
OTHOLICHUA MEXAy TOHATHUAMH, (OPMYJIUpOBATH OIpENENEeHUs] TOHATHH, YCTaHaBIMBATb
CYLIECTBEHHBI TMPHU3HAK KIACCU(PHUKAIMHM, OCHOBAaHUS JUIsi OOOOIIEHHS W CPaBHEHUS, KPUTEPHH
IIPOBOAMMOIO aHAJIN34;

BOCHPUHHUMATh, (OopMynHpoBaTh U  MPeoOpa3oBbIBATh  CYKJEHUS:  YTBEPAUTEIbHbBIE
U OTpULIATEIbHbIE, €MHUYHbIC, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISBJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUUs B (PAKTax, JTaHHBIX,
HAOJIONEHUSAX M YTBEPXKACHUAX, TMpejiaraTb KPUTEPUU [UId BBIABICHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHIA;

JIeNlaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHUBHBIX H WHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CAaMOCTOSITEJIBHO  JTOKa3aTelnbCTBA MAaTEMaTHUECKUX YTBEPXKICHUH (IpsiMble
U OT HPOTUBHOIO), BBICTpAUBaTh AapryMEHTALUIO, NPUBOIAUTH MPUMEPHI M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOABI;



BBIOMpPATh CroOco0 pemieHuss yueOHO# 3amaun (CpaBHMBATh HECKOJBKO BAapHUAHTOB DELICHUS,
BBIOMpATh HanOOoJIee MOIXOASAIINHA C YIETOM CAMOCTOATEIBHO BBIICTICHHBIX KPUTEPUEB).

VY obyuaromierocss OynyT chopMHpOBaHBI CleAyomue 0a30BbIE UCCICIOBATEIBCKIE JICHCTBUS
KaK 4acTh MI03HABATEJIbHBIX YHUBEPCAIbHBIX YU€OHBIX 1€HCTBUM:

HCIIOJIb30BaTh BOMNPOCHl KaK HMCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS, (POpMYIHUpOBaTh
BONPOCHL, (PUKCUPYIOLIUE MPOTUBOpEUYHe, NpodieMy, YyCTaHaBIMBaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, UCCIIEIOBAHUE IO YCTAHOBJIEHUIO
0COOCHHOCTEN MaTeMaTHYecKOro OOBEKTa, SBICHHS, MPOIecca, BBISIBICHUIO 3aBHUCHMOCTEH MEXITy
00BEKTaMU, SIBJICHUSIMH, TTPOIIECCAMU;

CaMOCTOSTENILHO (opMyIMpoBaTh OOOOIICHHS W BBIBOJBI 1O pPE3yJbTaTaM IPOBEICHHOTO
HAOJIIO/ICHUS, WCCIICJOBAHUS, OIICHUBATh JIOCTOBEPHOCTH IIOJIYYCHHBIX pE3YJIbTATOB, BBIBOJOB
1 0000IIEHHUT;

IIPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC IIPOLECCA, 4 TAKKC BBIABHUI'AaTbh NPCAIIOJIOXKCHUA O €T0
Pa3BUTHH B HOBLIX YCJIOBUAX.

Y obyuvaromerocst OyayT copMUpOBaHbl yMeHHsS paboTaTh ¢ HH(pOpMalued Kak YacTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YUCOHBIX ACHCTBHIA:

BBISBIIATh ACPUIUTH WHGOPMAIMK, JAHHBIX, HEOOXOIMMBIX JUIsi OTBETa Ha BOIPOC W JUISA
peLIeHHUs 3a/1a4u;

BbIOMpaTh ~ MHQOpPMAIMIO M3  MCTOYHMKOB  pA3JIMYHbIX  TUIOB,  aHAJIU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUAOB U (OPM IIPE/ICTABICHMUS;

CTPYKTYpPUpPOBaTh WH(MOPMAIMIO, MPEJACTABIATh €€ B PAa3IUYHBIX (opMax, WILTIOCTPUPOBATH
rpaduvecku;

OLICHNBATh HAACKHOCTD I/IH(I)OpMaHI/II/I 10 CaMOCTOATCIIBHO C(bOpMy.]'II/IpOBaHHLIM KpUTCPUSM.

VY olyuatomerocss 0yayT cGopMuUpOBaHbl yMEHHs OOIIEHUS KaK 4acTb KOMMYHHUKAaTHBHBIX
YHHMBEpCAJIbHBIX YU€OHBIX ACHCTBUIL:

BOCIIpUHUMATL U q)OpMyJII/IpOBaTB CYXXJCHUSA B COOTBCTCTBHUU C YCIIOBUAMU U LCTIAMHA 06H.[€HI/ISI,
SACHO, TOYHO, I'PaMOTHO BbIPpAKaThb CBOIO TOUYKY 3pCHHUA B YCTHBIX U INHCbMCHHBIX TCKCTAaX, NAaBaThb
MOSACHCHUA 10 X0y PCIICHHWA 3ada4u, KOMMCHTUPOBATH HOJ'Iy‘-IeHHI)II\/'I PE3YJIbTAT,

B XoAe OOCYXJEHHUs 3alaBaTh BOIPOCHl IO CYIIECTBY OOCYKAA€MOM TEMBI, MPOOJIEMBI,
pelmaeMoON 3aJaud, BBICKAa3blBaTh WJEH, HAIEJICHHBIE HAa IIOUCK PEIIEHUs, CONOCTaBIATH CBOU
CYXK/IEHUS
C CYXACHUSAMH JAPYTMX YYaCTHUKOB JMajlora, OOHAapy>KMBaThb pa3iIMuue M CXOACTBO IO3MLUH,
B KOPPEKTHOH popme popMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NIPEACTABIIATh PE3YJNbTaThl PEUICHUSA 3aJadd, OKCIIEPUMEHTa, HCCIEJOBaHUsA, IPOCKTa,
CaMOCTOSITENIEHO BBIOMpAaTh (POPMAT BBICTYIUICHHS C YYE€TOM 3a/a4 NMPE3ECHTALUU U 0COOEHHOCTEH
ayIUTOPUH.



VY obyuaromerocst 6yayT copMUpOBaHbl YMEHHUsI CAMOOPIaHU3alUN KaK 4acTh PEryJISTHUBHBIX
YHHMBEpCAIbHBIX YU€OHBIX ACHCTBUIL:

COCTaBJIAITh IUIAH, QJITOPUTM pEUIEHMs 3aJayd, BBIOMPATH CIOCOO pEUIEHHs C YYETOM
UMEIOLINXCA PECYpPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHUPOBAaTh M KOPPEKTHPOBAThH
BapHaHThI PEUICHHUH ¢ y4eTOM HOBOM HMH(pOpMALINH.

VY oOyuaromerocs OynyT cOpMUPOBAaHbI YMEHHSI CaMOKOHTPOJISI KaK YacThb PEryIsTUBHBIX
YHUBEPCATbHBIX YYEOHBIX NEHCTBHIL:

BIIaJIETh HaBBIKAMH TIO3HABATENbHOM peQlieKCuH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTEIHLHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
mpoliecca U pe3ysbTaTa peleHrs MaTeMaTHuYeCKOM 3a1a4u;

NpEABUACTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTH IIpM pPEUICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HaWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBAaTh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSIM, OOBACHATh IPUYHMHBI JOCTHXKEHUS WU
HEIOCTHXKEHUS PE3yJbTAaTOB JESITEIbHOCTH, HAXOOUTh OLIMOKY, /aBaTh OLEHKY NPUOOPETEHHOMY
OTIBITY.

Y oOyuatomierocst 6yayT chOpMUPOBAHBI YMEHHUSI COBMECTHOH EATEIHHOCTH:

MOHMMAaTh W HCIOJb30BAaTh NPEUMYIIECTBA KOMAHAHOM M WHAMBHUIYalIbHOH pabOThl mpu
peIJ_IeHI/II/I y‘-Ie6HbIX 3ajJa4, HpI/IHI/IMaTb j1(S2185% COBMCCTHOﬁ ACATCIIbHOCTH, HJIaHI/IpOBaTb OPI‘aHI/I3aHI/IIO
COBMECTHOH pabOThI, paclpeaeiisaTh BUAbI padoT, JOrOBAPUBATHLCS, 0OCYXIAaTh MPOIECC U PEe3yIbTaT
paboThI, 000011aTH MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paborel (oOcCykaeHHs, OOMEH MHEHMH, '"MO3roBble
IITYpMBI" ¥ MHBIE), BBINOJHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOM ACHCTBUS C APYTUMHU
YJeHaMM KOMaH[Ibl, OLIEHMBAaTh KayecTBO CBOEro BKJaJa B OOMMH MNPOAYKT IO KpPUTEPHUSM,
c(hOpMyYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

IIpeaMeTHbIe pe3yabTaThbl OCBOCHUS paboyel mporpaMMbl 0 MaTeMaTHKe Ha 6a30BOM YpPOBHE
Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUsS MPEJICTaBIEHBl IO CeMecTpaM OOYy4YeHHs B paMKax
OTJENIbHBIX YYeOHBIX KypCOB B COOTBETCTBYIOIIMX pa3zenax padodeil mporpaMMbl 10 MaTeMaTHKe.

TEMATHYECKOE IINTAHUPOBAHHUE

1 CEMECTP
Ne HaumeHoBaHue y4eOHBIX KypCOB, pa3/e/i0B IPOrPaMMbl

n/m N m | Cp| K

1 AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A 6 3 0 0
Paznen 1 Uncna v BRIYUCIICHUS

2 AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIU3A 2 3 0 0
Paznen 2. dyHkiuu u rpaduku




3 AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A 0 0 2 1
Pasgen 3. MHOXecTBa U JIOTUKA

4 IT'EOMETPUSA
Pazpnen 1. Ilpsimbie U MJI0OCKOCTH B IPOCTPAHCTBE 7 9 0 0

5 AJITEBPA U HAYAJIIA MATEMATHUYECKOI'O
AHAJIN3A 4 8 0 0
Paznien 4. YpaBHeHUs] U1 HEPABEHCTBA

6 I'EOMETPUS
Paznen 2. MHOrorpaHHUKH 9 7 0 0

7 BEPOATHOCTDB U CTATUCTUKA

8 4 2 2
8 AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O
AHAJIN3A 1 0 0 1
Pasnen 5. Hayana MaTeMaTHUeCKOro aHAIM3a
KonTponbnas pabora 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 38 34 4

IIpome:xyTounas arrectauus B popme —sk3amena ( 18 yacos, U3 HUX He Oosiee 3-X 4AacOB HA
HETOCPEICTBEHHOE MPOBEICHHUE dK3aMeHa B IUCbMEHHOW (hopMme)
O0beM yueOHOTO BpEMEHH, 3aTPAaYBAEMOT0 Ha TPOBEICHHUE OIEHOYHBIX MpoLeayp - 3 4

2 CEMECTP

Ne [ HammeHOoBaHHe y4eOHBIX KypPCOB, pa3/ie/i0B POrPaMMbl
n/n y m | Cp| K

1 AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A
Pasnen 1. Yucna 1 BEIYUCIEHUS

2 AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIU3A 11 9 0 0
Paznien 2. YpaBHEHUs] M1 HEPAaBEHCTBA

3 IT'EOMETPUSI
Pazgen 1. Tena Bpamienus 7 10 0 0

4 BEPOATHOCTB U CTATUCTUKA
11 8 2 2

5 AJITEBPA W HAYAJIA MATEMATHYECKOI'O
AHAJIU3A 8 8 0 0
Paznen 3. dyukuuu u rpaduku

6 T'EOMETPUA
Pazgen 2. BekTopsl 1 KOOPAMHATHI B TPOCTPAHCTBE 3 3 0 0

7 AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A 8 13 2 2
Paznen 4. Hauana MateMaTHYeCKOTO aHAIM3a




KonrponsHas pabora 1

OBILIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 52 55 4 4

IIpomeskyTouHasi aTTecTanus B popMe — KOHTPOJIBHOU pabOTHI
O0beM yueOHOro BpeMeHH, 3aTpauyuBaeMOro Ha IpOBEIEHUE OLIEHOUHBIX Mpoueayp — 1 yac

PaGouas nporpamma y4eOHOro kypca "AJiredpa u HauaJjia MaTeMaTHYeCKOro aHajau3a'

IMosicuuTeIbHAA 3aNIHCKA

YueOubiii kypc "Anrebpa M Hayanma ~MaTeMaTU4YecKoro aHaimza" — obecrneyuBaeT
MHCTPYMEHTAJIbHYIO 0a3y /Il U3yUeHHsI BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (POPMUPYET JOTHUECKOE
U a0CTpaKTHOE MBIIUICHHE 00YJaromuXCcs Ha YPOBHE, HEOOXOIUMOM [Tl OCBOCHUS YU€OHBIX KYypCOB
nH(POPMATUKH, OOIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B pamkax ydeOHOro kypca "Aunredpa
M Hayaja MaTeMaTHYecKoro aHamu3a" oOydvaroliuecs OBJIaJIeBalOT YHHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpast (GOPMYIIHPYET CBOU JOCTIKEHHS B MaTEeMaTHIECKOH (hopme.

VY4eOHblii Kypc anreOpbl W Hadajdl MaTeMaTHYeCKOro aHajiu3a 3aKJIaJblBaeT OCHOBY JUIS
YCHEIIHOTO OBJAJCHUS 3aKOHAaMU (U3HUKH, XHUMHH, OHOJOTHH, MOHMMAaHHUS OCHOBHBIX TEHACHLUN
HSKOHOMUKH U OOIIECTBEHHOW KH3HU, IO3BOJSET OPHEHTHUPOBATHCS B COBPEMEHHBIX LU(DPOBBIX
U KOMIIBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIOJb30BaTh UX B MOBCEAHEBHOM kU3HU. OBlajieHUE
a0CTPaKTHBIMH W JIOTUYECKH CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIUSMU pPa3BUBAET YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MUCTHHHOCTH YTBEPKICHHS, HCIIOJIE30BaTh 0000IIEHHUE
U KOHKpETH3aIlMio, a0CTparupoBaHWE U aHAJIOTHUIO, (OPMHUPYET KPEaTUBHOE W KPUTUUYECKOE
MbIuieHne. B xonme m3ydeHusi anreOpsl M Havajl MAaTEMAaTHYECKOTO aHajiu3a Ha YPOBHE CPETHErO
oOmiero o6pa3oBaHMs O0OydYarolMecs IMOJIy4alOoT HOBBIM ONBIT pELIeHUS NPUKIATHBIX 3ajad,
CaMOCTOSITENILHOTO TIOCTPOCHHUSI MaTEMaTHUYECKUX MOJEJCe pealbHbIX CUTyallMil M MHTEpHpeTaruu
MOJyYEHHBIX PELICHHUH, 3HAKOMATCA C MpUMEpaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPO/IE,
HAyKe U B UCKYCCTBE, C BHIJAIOIIUMHCS MAaTEMAaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaAMHU.

Y4eOHbIii Kypc anreOpbl W Hayal MaTEeMAaTHYECKOTO aHanu3a o0JIaJacT 3HAYUTEIbHBIM
BOCIIUTATEIbHBIM ~ MOTEHIMAJIOM, KOTOPBIA peanu3yercs Kak depe3 ydeOHbI Mmarepuad,
CHOCOOCTBYIOIINA (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 CHelu(HuKy ydeOHOM
NeSITETIHHOCTH, TPEOYIOMIeH CaMOCTOSATEIILHOCTH, aKKYPaTHOCTH, MPOJODKATEIEHOW KOHIICHTPALUU
BHUMAaHHS U OTBETCTBEHHOCTH 3 IOJTyYeHHBIN pe3yJIbTar.

B ocHoBe METOJHUKHU O6y‘I€HI/IH anre6pe W HaydaJlaM MaTeMaTH4YCCKOI'o aHajiu3a JICKUT
I[eHTeHBHOCTHBIﬁ IMPUHLUIT O6y‘IeHI/IH.

B crpykType mnporpammbl 1o anrebpe M HadajaM aHalu3a BBIICNAIOTCA CIIEAYIOLIHe
coJiepxKareabHO-MeToInueckue TuHuM: "Yucna u Beraucinenus”, "Oynkuuu u rpadukn”, "YpaBHeHUS
n HepaBeHcTBa", "Hauana maremaruueckoro ananuza", "MHuoxecTBa u Joruka". Bce ocHOBHbIE
COJIEp’KaTEIbHO-METOUUECKHE JIMHUM M3Y4yaloTCs Ha MPOTSDKEHHWU JABYX CEMECTPOB OOYUYEHHS
Ha ypOBHE cpeaHero oOmiero oOpa3zoBaHus. JlaHHBIH y4eOHBIA Kypce SIBISICTCS WHTETPATHBHBIM,
o0BveauHsIs B ce0e coieprkaHne HECKOJIbKUX MaTeMaTHUYECKUX TUCIUIUIMH: anreOpa, TpPUrOHOMETpHus,
MaTeMaTUYeCKUH aHallu3, TEOopHs MHOXecTB M Jpyrue. OOydaromiuecs OBIaJEBAIOT LIMPOKUM
MaTeMaTHYeCKUM almapaToM, Y HUX MOCJIEOBaTENbHO (OPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE



CTPOUTH MAaTEMAaTHYECKYIO MOJICNIb PealbHON CUTYAIMH, IPUMEHATh 3HAHUS, [TOJyYCHHbIE B y4eOHOM
Kypce "Anrebpa © Hayaja MaTeMaTHYECKOro aHanusa', Ui pelIeHHs CaMOCTOSTENBHO
chOopMyIHPOBAHHON MAaTEMaTHIECKOM 3a/1auH, a 3aT€M HHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3ybTar.

CopepxarenpHo-MeTonnyeckass auHUs "Uucna u BbluMcieHus" 3aBepiiaeT (popmHupoBaHHUE
HABBIKOB HCIOJIb30BAaHUS JCHCTBUTEIbHBIX YMCE, KOTOpO€ OBLJIO HAayaTO Ha YPOBHE OCHOBHOTO
obmero obpa3zoBanus. Ha ypoBHe cpemHero obmiero obOpazoBaHHs 0CO00€ BHHMAaHHE YEISETCS
(GOpMUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ce0s HCIOIb30BaHHUE
pa3iauuHbIX (QOpM 3amHucH JEHCTBUTENBHOIO YHUCIIA, YMEHHUE PAIMOHATBHO BBIMONHATH EHCTBUS
C HUMH, JIeTIaTh MPUKHUJIKY, OLICHUBATh pe3ynbTaT. OOydarommecs noxy4aroT HaBbIKH MPUOIMKEHHBIX
BBIYMCJICHUM, BBITIONHEHUS JCWCTBUW C YHCIaMH, 3allCaHHBIMU B CTaHIApPTHOH ¢opme,
MCIIOJIb30BAaHUsI MAaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BHIPAKEHUH.

CopepxarenbHast JUHMS "YpaBHEHHs] M HEpaBEHCTBA" pealu3yeTcs Ha MPOTSIKEHUH BCETO
00y4eHUs1 Ha YPOBHE CpEeIHEro o0Imero o0pa3oBaHUs, MOCKOJIbKY B KaKIOM pas3feie MpOorpaMMbI
NPEIYyCMOTPEHO PpELICHHEe COOTBETCTBYIOIMX 3azad. OOywaromimecs: OBJIAJEBAIOT PA3JINYHBIMU
METOAAMHU PEIEHUsI 1IeJIbIX, PAMOHAIBHBIX, UPPALMOHAIbHBIX, [TOKA3aTEeIbHbIX, JOrapupMUUECKUX
U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U UX cucTeM. IlodydeHHble yMEHUS UCIOb3YIOTCS
Opy UCCIe0BaHUM (DYHKIMI € MOMOILIBIO MPOU3BOJHOM, PELICHWH NPUKIAJHBIX 337a4 M 3a/1ad
Ha HAXOXJEHUE HAaMOOJBIINX M HaUMEHBIIUX 3HaYeHMH (QyHKiuu. [laHHas conepareiabHas JTUHUS
BKIIIOYaeT B ce0s Tawke (OpMUpOBAHME YMEHHMH BBINONHATH pacyeTbl 1o  (opmyiam,
npeoOpa3oBaHus LENbIX, PAMOHAIBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHHM, a
TaKXKe BBIPAXCHUH, COJACPKAIIMX CTeNneHH W JorapudMel. B Xome wu3ydeHus anreOpandeckoro
MaTepuajia TPOUCXOANT JajbHEWIIee Pa3BUTHE AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIILICHHS
oOyuaromuxcs, (OPMHUPYIOTCSI HABBIKM JI€AYKTUBHBIX pacCyXJIEHHH, pabOTbl € CHUMBOJbHBIMU
dbopmaMu, TNpenCTaBIEHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BMJE PABEHCTB U HEPaBEHCTB.
Anrebpa npeanaraer >QQeKTHBHbIE HMHCTPYMEHTBI ISl PELICHUS MPAKTUYECKMX U €CTECTBEHHO-
HaYYHBIX 33Ja4, HarJIAHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KakK SI3bIKa HAYKH.

CopnepxatenpHo-MeToanyeckass JuHUA "@OyHKIMH W rpadukud” TECHO TIEperieTaeTcs ¢
JIPYTHEMH JIMHUSMU Y9e0HOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33JIaeT TMOCIEI0BATEIHhHOCTh
W3yYCHHS ~ Marepuayiia.  V3ydeHHWe  CTENeHHOW,  IOKa3aTelbHOW,  JorapudMuyeckoil  u
TPUTOHOMETPUIECKUX (YHKIUMA, UX CBOMCTB U TpaduKOB, UCIOJIb30BaHUE (DYHKIMA NI PEIICHHS
3aJa4 U3 JPYruX y4yeOHBIX NMPEAMETOB U pealbHOM >KM3HH TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM
aHAJIM30M, TaK U C pElIeHHEeM ypaBHEHHH U HepaBeHCTB. [Ipu 3ToM Gomblioe BHUMaHUE yAeseTcs
(GbOpMUPOBAHUIO YMEHHUS BBIpaXaTh (POpMyramMu 3aBUCHMOCTH MEXIY Pa3TUYHBIMU BEIUYUHAMH,
UCCIIEIOBATh MOJy4YeHHbIE (DYHKIHMH, CTPOUTHh WX rpaduku. Marepuan coiepKaTelbHON ITUHUU
HaleJeH Ha pa3BUTHE YMEHUU
¥ HaBBIKOB, IO3BOJIIONIUX BBIPAKATHh 3aBHUCHMOCTH MEXIY BEIUYHMHAMH B pa3indHON (opme:
aHAJUTUYECKOM, Tpaduueckoil u cioBecHOW. l3ydyeHume wMarepuana CrnocoOCTBYET pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIUICHHS, CIIOCOOHOCTH K OOOOIICHWIO W KOHKPETH3AIMH, HCTOJIb30BaHHUIO
AHaJIOTUH.

ConepxxarenbHasi JuHMs "Havana wmaTeMaTndeckoro asaiau3a" TO03BOJIAET CYIIECTBEHHO
pacvpuTh Kpyr KaKk MaTeMaTH4YeCKHX, TaK M MPHUKIAJHBIX 3a7ad, JOCTYMHBIX OOydarouumcs,
Yy KOTOPBIX TMOSIBISETCS BO3MOXKHOCTH HCCJIEIOBaTh M CTPOUTH Tpaduku (QYHKIHA, ONpEeAensiTh
WX HauOOJBIINE W HANMEHBIIWE 3HAYCHUS, BBIUUCIATH IJIOMAAn (GUTYp U OOBEMBI TeJl, HAXOIUTh



CKOPOCTH U YyCKopeHHs mporeccoB. CoaepkaTelbHas JHHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH
MOCTPOCHUA MATCMATUUYCCKHUX MOI[CHGfI PCaJIbHBIX CHTyaHHﬁ, HaXOXXIACHUA HAWITYy4YIICTO PCHICHUSA
B IPUKIAJHBIX, B TOM YHUCJIC COIUAIBHO-9KOHOMHWYCCKUX, 3ajadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYeCKOro aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HOPMaIbHO-TOTHYECKOTO
U KpPEaTHMBHOIO MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh HPOSBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHHWKE M UCKyccTBe. OOydaromecs y3HAIOT O BBIAAIOIIUXCS PE3yNbTaTax,
TIOJTYYSHHBIX

B XOJIC Pa3BUTHUSI MATEMAaTHKHU KaK HAyKH, U UX aBTOPaXx.

CopaepxarenbHo-MeToAMuecKass JUHUS "MHOXecTBa M JIOTMKA"' B OCHOBHOM IOCBSILEHA
3JIEeMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE MPEICTABIICHUS IPOHU3BIBAIOT BECh KYpC
MaTEeMaTHKU W TpeJiaraloT Hanboyiee yHHBEPCATbHBIA S3bIK, OOBEAWHSIIONIMIA BCE pa3Jeiibl
MaTEeMaTUKU U €€ NPHJIOKEHUN, OHM CBS3BIBAIOT Pa3HbIE MAaTEMaTHYECKHE TUCIUIUIMHBI B €IMHOE
nenoe. BaxxHO maTh BO3MOXXHOCTH OOydYaromeMycsi MOHHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOI MaTEeMaTUKH U UCTIOIh30BATh €r0 JIJIsl BEIPAKCHUSI CBOMX MBICIICH.

B yuebHOM kypce "AnreOpa W Hayasia MaTeMaTHYECKOro aHain3a" MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOT'0 MOJIEIIUPOBAHUS, KOTOPbIE MPU3BAHBI C(HOPMHUPOBATH HABBIKU MOCTPOCHHS
MoJieJiell peanbHBIX CUTYallud, WCCIIENOBAaHUS ATHX MOJENed ¢ MOMOIIBI0 ammapaTa anreOpbl U
MaTE€MaTUYeCKOr0 aHaliM3a U WHTEPHpPETAlMH IOJYyYEHHBIX pe3yJbTaTOB. 3aJaHusi BKIIOYEHBI B
KaX/Ibli M3 pa3zenoB paboueil mporpamMmbl, TMOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIHpPOKO
UCIIOJIBb3YETCS Uil PELIeHUs] NPUKIAaIHBIX 3ajad. [Ipu pereHuu peanbHbIX MPaKTUYECKUX 3a/iad
oOydaromuecss  pa3BUBAalOT  HAONIOAATEIbHOCTh,  YMEHHE  HAXOAUThb  3aKOHOMEPHOCTH,
abcTparupoBaThbCsl, HMCHOJIb30BaTh aHAJIOrMIO, 0000IaTh U  KOHKPETU3HPOBATh MpoOsIeMy.
JesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHMsI MPUKJIAJHBIX 33[]a4 OpraHU3yeTcs B Mpolecce
M3Y4YeHHUS BCEX TeM ydeOHOTo Kypca "Anredpa n Hayajla MaTeMaTHIeCKOTo aHaym3a'".

OOmiee yucno 4yacoB, A U3yueHHs ydeOHoro kypca "AnreOpa M Hayala MaTeMaTHYeCKOTO
aHaimza", — 101 gac: B 1 cemectpe - 32 yacos, Bo 2 cemecTpe - 69 yacos.

Conep:xanue o0ydyenus B 1 cemectpe
Yucaa v BoIYMCTIEHHS.

Panmonaneubie umcna. OOBIKHOBEHHBIE M JECATHYHBIC APOOU, MPOICHTHI, OECKOHEYHBIC
nepuoauyYecKkue Apoou. ApudMeTnuecKkre Omepanuy ¢ parioOHATBHBIME YHCIIaMH, TIPeoOpa3oBaHuUs
YHUCIIOBBIX BblpakeHU. [IpumeHenune npoOelt MW MPOLEHTOB [UIsl pPELIEHUs MNPUKIAJHBIX 3a7ad
W3 pa3JIUYHBIX OTpaciel 3HAHUM U peaIbHOM JKU3HU.

JlelicTBuTenbHble uucia. PanuoHanbHble W MppalMOHaJbHbIE uYHchaa. Apudmernueckue
omnepauuu ¢ JeHCTBUTENbHBIMU yuclIaMH. [IpuOnykeHHbIE BBIYMCICHUS, NpPaBUIa OKPYIJIEHUS,
IIPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUMN.

Crenenp ¢ 1ensiM nokaszareneMm. CranpaptHas ¢opma 3amucu JEHCTBHTEIBHOTO YHUCIIA.
Hcnonbs3zoBanue moaxoasimei Gopmbl 3amucH JEHCTBUTEIBHBIX YHCEN JJI PEIICHUs MPAKTUUECKUX
3a/1a4y ¥ MPEJICTABIICHUS IAHHBIX.

Apudmernueckuii KOpeHb HaTypajdbHOU cTeneHu. JlelcTBus ¢ apudMEeTHUYECKUMH KOPHIMHU
HATypaJbHOMN CTETICHU.



CuHyCc, KOCMHYC M TaHI€HC YHUCJIOBOTO AapryMeHTa. ApKCHHYC, apKKOCHUHYC, AapKTaHI€HC
YKCJIOBOTO apryMEHTA.

YpaBHEHMs U HEPABEHCTBA.
ToxnaecTBa 1 TOXKAECTBEHHbIE TPeoOpa30BaHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BbIpakeHHH. (OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIBI.

VYpaBHEeHME, KOPEHb ypaBHEHHs. HepaBeHCTBO, penieHre HepaBeHCTBA. MeTo1 MHTEPBAJIOB.
Pemienue nensx U ApoOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

Peurenne nppalOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

PemreHne TpUroHOMETPUYECKUX YPABHEHUM.

IIpuMeHeHHEe ypaBHEHMI M HEPABEHCTB K PEIICHUI0 MAaTeMaTMYEeCKUX 3aJad MU 3aaad
U3 pa3IMyYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DyHKIUH U TPaQUKH.
OynK1MA, crocoObl 3ananus GyHkuu. ['paduk ynkiuu. Bzaumuo o6paTHbie QyHKITHH.

Ob6nacte ompezneneHuss U MHOXKeCTBO 3HadeHW QyHkuuu. Hymu @ynkuun. [Ipomexytku
3HAKOIOCTOSIHCTBA. YeTHBIE U HEUETHBIC (QYHKIUH.

Crenennas (pyHKIMsI C HAaTypaJIbHBIM U LIeJbIM NoKa3zareneM. Ee cBoiicTBa u rpaduk. CoiicTBa
U rpauk KOpHS N-0if CTETeHH .

Tpuronomerpuueckass OKpy>KHOCTb, OIpPEEIEHHEe TPUTOHOMETPHUUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

Hauama MaTemMaTHyecKoro aHaimsa.

IlocnenoBaTenbHOCTH, CHOCOOBI 3a1aHus MOCIEI0BATENLHOCTEA. MOHOTOHHBIE
[IOCIEI0BATENLHOCTH.

Apudmernueckas U reoMeTpudeckas mporpeccuu. beckoHeyHo yObIBarolias reoMeTpuyeckas
nporpeccusi. Cymma OeckOoHEUHO yObIBaroliel reomerpudeckoil mporpeccuu. @opmyna CIOXKHBIX
npoueHToB. Vcroib30BaHne IpOrpeccuy sl peIeH!s] pealbHbIX 3a/1a4 IPUKIIAAHOTIO XapakTepa.

MHo:kecTBa M JIOTHKA.

MHoxecTBO, omnepanuu Haja MHokecTBamMu. Jluarpammsl Oiniepa-Benna. Ilpumenenue
TEOPETHUKO-MHOKECTBEHHOI'O ammapaTra Uil OIMCAaHWs PpPEANBbHBIX IIPOLIECCOB U  SBJICHUM, IIPU
pellIeHnu 3a7a4 U3 Jpyrux y4eOHbIX [IPEeIMETOB.

Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.
Conep:xanue 00y4eHusi BO 2 ceMecTpe
Yuciia v BbIYMCJICHUS.

HaTypaJ'IBHLIC 1 OCJIbIC YUCia. HpI/I3HaKI/I ACIINMOCTH LCIIBIX YHUCCII.



Crenenb ¢ pallMOHaIBHBIM MoKa3areneM. CBOWCTBa CTENIEHHU.

Jlorapudm uncna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapHU(PMBI.

YpaBHeHusI U HepaBeHCTBA.

[Ipeo6pa3oBaHue BbIpaKeHUH, COAEpIKALIUX JTOTAPUPMBI.

[Ipeo6pa3oBanue BbIpaKEHUH, COIepKALIUX CTENEHH C palliOHATbHBIM ITOKA3aTEJIEM.
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenapHbIe ypaBHEHUS! 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl IMHEWHBIX ypaBHEHUH. PeleHre npukiaaHelX 3a1a4 ¢ MOMOILBIO CUCTEMbI TMHEHHBIX
YPaBHEHHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMATHYECKUX 3aJa4 U 3a/1a4 U3
pa3INyuHbIX 00JacTel HayKu U peaIbHOM JKU3HH.

DOYyHKUUM U rPpaduKu.

Oyukuus. [lepuoanueckue ¢pynkiuu. [IpomexxyTku MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl U
MUHUMYMBI GyHKIIMH. Hanbombiiee 1 HauMeHbllee 3Ha4eHne (PyHKIUN Ha POMEKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOICTBA U rpadUKH.
[Toka3zarenbHas u norapudmudeckas QyHKIMH, UX CBOWCTBA U IpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN A7 peIIeHUs] ypaBHEHUH 1 JIMHEHHBIX CHCTEM.

Hcnonb3oBanne rpadukoB GpyHKIMNA JUISI HCCISIOBAHUS MIPOIECCOB H 3aBUCUMOCTEH, KOTOPHIE
BO3HHKAIOT MPY PEIICHUH 33724 U3 IPYTUX yUeOHBIX MPEAMETOB U pPeaJbHOM KU3HU.

Hauyana maTeMaTH4yeckoro anajamsa.
HenpepoiBable ¢pyHKIIMU. MeTon HHTEPBAIOB /7Sl pEeUICHHs] HEPABEHCTB.
[IpousBonnas ¢pynkiuu. ['eomerpuueckuii u GU3NUECKUNA CMBICT POU3BOIHOM.

[Ipou3BosHble 31eMeHTapHBIX GYHKIMNA. DOpMyNbl HaXOXACHUS MPOU3BOJAHOM CyMMBI,
NPOM3BEACHUS M YACTHOTO (DYHKITHA.

[IpumeHeHre NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMA Ha MOHOTOHHOCTb M JKCTPEMYMBI.
Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HaUeHHsI (PYHKIIMH Ha OTpEe3Ke.

HpI/IMCHCHI/Ie HpOHSBOI{HOfI AJI1 HAaXOXACHUS HAWJTydIIeTro PCIICHHA B IMPUKIAAHBIX 3aJaydax,
JUTSL OTIPEICIICHHsI CKOPOCTH TIpoIiecca, 3aJaHHOT0 (hOpPMYJIIOi WiTH rpaduKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

HuTerpan, ero reoMeTpruueckuii M (PU3MUECKHA CMBICI. BBIUKcIeHHe WHTErpaia mo gpopmylie
Herorona-Jlelioauma.



I[Inanupyemble nmpeaMeTHBIE Pe3yJbTATBI OCBOCHHUs pabouell mporpaMMmbl y4eOHOTO Kypca
"AnreOpa 1 Hadajga MaTeMaTUYECKOTo aHau3a" Ha YPOBHE CPEHETO 00IIEro o0pa3oBaHMs.

[IpenMeTHbIe pe3yNbTaThl MO OTACIBHBIM TeMaM ydeOHoro Kypca "Anrebpa W Havana
MaTemaTtuueckoro aHanuza". K koniy 1 cemectpa oOyyaromuiicss HayqYuTCs:

Yucjia 1 BLIYUCICHUA:

OTICpUPOBATh TOHATHSAMHU: pAIMOHAIBHOE H  JCHCTBUTEIHLHOE YHCJIO, OOBIKHOBEHHAS
U JeCATUYHAsS APOOb, MPOICHTHI,

BBIIIOJIHATD apI/I(l)MeTI/I‘{CCKI/IC orepanru € pailuOHAJIbHBIMU U JEUCTBUTECILHBIMU qucjaaMu,

BBITIONHATH MPUOTMKCHHBIE BBHIYUCIICHUS, UCTIONB3YS MpaBUIa OKPYTIEHUS, AeNaTh MPUKUIKY
Y OLEHKY p€3yJIbTaTa BHIYMCICHHI;

OIEpUPOBATh TOHITHSIMH: CTEICHb C IEJbIM IIOKa3aTeleM, CTaHgapTHas (opma 3amucu
JEHCTBUTEILHOTO YHUCJIa, KOPEHb HATYpaIbHOW CTEIICHH, UCIIOJIB30BATh TOIXOIAIIYI0 (OpMY 3aInCH
JIEUCTBUTEIIbHBIX YUCET ISl PEIICHUS MPAKTUYECKUX 3a/1a4 U MIPEJCTABICHUS JaHHbIX;

ONEpUPOBATh TMOHATUSMHU: CHHYC, KOCUHYC WU TAaHI€HC IPOU3BOJBHOTO YIJa, HCIOIb30BaTh
3aMuch MPOU3BOJIBLHOIO yTiia uepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHMS M HEPABEHCTBA:

ONEpUpPOBATh MOHATHSMH: TOXKIECTBO, YpPAaBHEHHE, HEPABEHCTBO, LEJNOE, PALMOHAIBHOE,
UPPALMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BBIIIOJIHATh peoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKCHUI u pewmarb
TPUTOHOMETPUYECKUE YPABHEHUS;

BBITTOJIHATH Hpeo6pa303aHI/I$1 LEJIBIX, pAallMOHAJIBHBIX U UPpAllMOHATIbHBIX BI)Ipa)KeHI/Iﬁ " peuiaTb
OCHOBHBIC THUIIBI LEJIBIX, paAUOHAJIIBHBIX U UPpPALUOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB,

MPUMEHSTh YpPaBHEHHMS W HEPAaBEHCTBA Ui PEIICHUS MaTeMaTHMYeCKHUX 3aJad M 3aJad u3
pa3INyYHbIX 00JacTel HAyKH U pealibHOM JKU3HH;

MOJICJIUPOBATh pEalIbHbIC CUTYAIlMd Ha SI3bIKE alreOpbl, COCTABISATH BBHIPAKCHHS, YPaBHCHUS,
HEPABEHCTBA IO YCIOBHIO 3aJIa4M, UCCIIEIOBATh MOCTPOSHHBIC MOJICIH C UCIOJIb30BaHUEM arnapaTa
anreOpsl.

DYyHKIUHN U TPAaPUKH:

OIIEPUPOBATh TOHITHIMH: (QYHKIHS, CIIOCOOBI 3aJaHus (PYHKIHH, OOJACTh OIpEACTCHUS
Y MHOYKECTBO 3Hau€HUHN QYHKIUH, rpaduK QYHKIMH, B3aUMHO 0OOpaTHbIE (PYHKIINH;

ONEepUPOBATh MOHATHUAMM: YETHOCTh M HEUETHOCTb (DYHKUMHU, HYJTU (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh TpapuKH PyHKIUHI U1 pelieHns ypaBHeHUH;

CTPOUTH M YUTaTh rpauKu JIUHEHHON PYHKLINHU, KBaAPATUYHON (PYHKIINHU, CTEICHHON (yHKIUU
C LIEJIBIM N10KAa3aTeNeM;



UCTOJIb30BaTh TpaduKu GYHKIMN I UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEH NPU PELICHUN
3a1a4 M3 JIPYTUX y4eOHBIX MPEIMETOB M PEajbHOM XU3HH, BBIpaKaTh (HOpMylaMH 3aBHCHMOCTH
MEXKy BEJIMYNHAMH.

Hauyana MaTeMaTH4eCKOI0 aHAJIN3A:

OIICpHUPOBATH IIOHATUAMMN. OCICa0BAaTCIBbHOCTD, apI/I(l)MeTI/I'-IeCKaSI n TCOMETpHUUICCKaA
POTPECCUH;

ONEepUPOBATh MOHATHAMM: OECKOHEYHO YOBIBaIOIIasi TIeoMEeTpuYeckas Iporpeccus, cyMma
0eCcKOHEYHO yOBIBAIOIIEH FreOMETPUIECKOM TPOrpeccuu;

3aaBaTh NOCJICAO0BATCIIbHOCTU pPA3JIMIHBIMU CHOCO68.MI/I;

HCIIOJIB30BaTh CBOMCTBA IOCIENOBATEIILHOCTEH M IPOTPECCUll Ul PELIEHUs pealbHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHuo:KecTBa U JIOTHKA:
OHGpI/IpOBaTL IIOHATHUAMU. MHOKECTBO, onepauml Haa MHOXXECTBaMU,

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapaT i ONUCaHHUs peajbHBIX IPOLIECCOB
U SIBJICHUI, IPU PEIlIeHUH 3aa4 U3 JPYTruX Y4eOHBIX MTPEIMETOB;

OIICPHUPOBATL NOHATUAMU: OIIPCACIICHUC, TCOPEMA, CIICACTBUC, JOKA3aTCIbLCTBO.

IIpeaMeTHble pe3yabTaThbl [0 OTAEIBHBIM TeMaM yuyeOHoro kypca "Anrebpa um Hauana
MaTeMaTuueckoro ananusa". K koHiry 2 cemectpa o0yyaromunicss HayduTes:

Yucaa ¥ BLIYUCJIEHUS

OIICpHUPOBAThL INOHATUAMH: HATYPAJIbHOC, LEJI0C YUCIIO, HCIIOJL30BATH IMPU3HAKU ACIMMOCTHU
LEJIBIX YUCEII, PA3JIOKCHUC YK CiIla Ha ITPOCTBIC MHOKUTCIIN AJId PCIICHUA 3aaa4;

OIICpHUPOBATH TOHATUEM: CTCIICHD C PAallMOHAJIBHBIM IMOKA3aTCJIEM;
OTNEepUPOBATH MOHATUSAMU: Jorapudm ymcia, 1ecATUYHbIC U HaTypaJbHbIe JOrapu(MBbI.
YpaBHeHNsI 1 HEPABEHCTBA:

IIPUMEHATh CBOICTBa CTENEHW Ul NMpeoOpa3oBaHUs BBIPAKEHHH, ONEPUPOBATH MOHATHAMU:
[IOKAa3aTeIbHOE yYpaBHEHNWE W HEPABEHCTBO, PEIIATh OCHOBHBIE THUIBI ITOKA3aTEIbHBIX YpPaBHEHUI
Y HEPABEHCTB;

BBITIOJTHSATH MTPEO0Pa30BaHUS BRIPAKCHHM, COACPKAIUX JTIOTaprU(MBI, OTIEPUPOBATEH MTOHITHSIMHU:
norapuMuUeckoe ypaBHEHHE ¢ HEPABEHCTBO, pEIIATh OCHOBHBIC THITBI JIOTAPH(PMHUICCKHIX
YpaBHEHUH U HEPABEHCTB;

HAXOJUTh PEIICHUS TPOCTEHIINX TPUTOHOMETPUUECKIX HEPABEHCTB;

OIICPUPOBATL IIOHATHAMU: CHCTCMaA JIMHEMHBIX ypaBHeHI/Iﬁ H €C pPCIICHHC, HCIIOJIb30BATh
CUCTEMY JIMHEWHBIX ypaBHCHI/Iﬁ AJI pCHICHUS MTPAKTUYCCKUX 3a1a4;

HaxOJUTh pELICHUs MPOCTEHIIMX CUCTEM M COBOKYNHOCTEH palMOHAIBHBIX YpaBHEHUI
Y HEPABEHCTB;



MOJCIMPOBATh PCAJIbHBIC CUTyallUWM HA SA3bIKC aﬂFe6pr, COCTAaBJIATH BBIPpAXCHUA, YPABHCHUA,
HCPABCHCTBA U CUCTCMBI 110 YCJIOBHIO 3a/ia4, UCCIICAOBATH TOCTPOCHHLIC MOJCIIN C UCITIOJIb30BAHUEM
ammapara anreOpsl.

DOYyHKIUUHN U TPAPUKH:

OIIEpUPOBATh MOHATUSAMU: MepUoandecKas (QYHKIHS, MPOMEKYTKH MOHOTOHHOCTH (YHKIUH,
TOYKH JKCTpeMyMa (yHKLUUH, HauOoJiblllee U HauMEHblee 3HAYeHHs (YHKIMHM Ha INPOMEXYTKE,
UCIIOJIb30BaTh UX JUJIsl UCCIIEOBAaHUS (DYHKLINH, 3aJaHHOM rpadukom;

OIIEepPUPOBATH MOHATHAMM: IpauKU NOKA3aTEIbHOM, JOrapupMHUUECKON U TPUTOHOMETPUIECKUX
byHKuMH, n300paXkaTh UX HAa KOOPAMHATHOM IUIOCKOCTH M MCHOJb30BAThH JUIS pEIICHUs ypaBHEHUN
Y HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOW IUIOCKOCTH TpaUKH JHHEHHBIX yYpaBHEHHHA M HCIOJIb30BATh
WX JUIS PEIICHMS CUCTEMBI JIMHEWHBIX YPaBHEHUH;

WCIIONB30BaTh Trpaduku GYyHKIUNA U1 UCCICIOBAHMS TPOIIECCOB U 3aBUCUMOCTEH W3 IPYTHUX
y4e€OHBIX AUCLHUILINH.

Hauaja MmaTeMaTH4YeCKOIo aHAJIU3A:

OIICPHUPOBATL IMOHATHUAMU: HCIIPCPbIBHAA (bYHKI_II/IH, IIpOU3BOJHAA (I)YHKI_II/II/I, HCIIOJIB30BAaTh
FeOMeTpI/I‘-ICCKI/Iﬁ u (I)I/I3I/I"ICCKI/II71 CMBICJI HpOH3BOI[HOI>i JJI1 pCHICHUA 3a1a4;

HaXOJUTh TPOM3BOJHBIC DJIEMEHTAPHBIX (YHKIMHA, BBIYUCIATH IPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA;

HCIIOJIb30BaTh IMPOU3BOJHYIO JUIsl MCCIEN0BaHUs (YHKIUU HA MOHOTOHHOCTb U 3KCTPEMYMBI,
MPUMEHSTH PE3yJIbTAaThl UCCIIEIOBAHUS K IOCTPOEHUIO I'paKOB;

HCIIOJIB30BATh IMPOU3ZBOJHYIO JIA HAXOXKIACHUSA HAWIYUHICTO PCHICHUA B HNPHUKIAAHBIX, B TOM
YHCJIC COIUAJIbPHO-OKOHOMUYECCKUX, 3a7a4ax,

ONEpUpOBaTh MOHATHUAMHU: TIepBoOOpa3Hass W  HHTErpaj, IOHUMaTb TI'€OMETPHUYECKUI
U pU3MUECKUI CMBICT MHTETpaa;

HaXOJUTh TMEPBOOOpPA3HBIE SJIEMEHTAPHBIX (DYHKIMNA, BBIYUCIATH HHTETpal Mo Qopmyle
Hprorona-JleiiOnmna;

peiiaTh IMPUKIAIHBIC 3ada4d, B TOM YHCJIIC COLOUAJIbHO-3KOHOMHUYCCKOTO M (1)I/I3I/I‘ICCKOFO
XapakTepa, CpeaACTBAMH MATEMATHYCCKOI'O aHaJin3a.



TEMATHYECKOE IINTAHUPOBAHHUE

1 CEMECTP
Ne | HammeHoBaHHe pa3lesioOB M TeM IPOrpamMMbl, TeM
n/m | y4eOHbIX 3aHATHI Y%

Pa3zgen 1 Yuciaa U BbIYHCICHUA

PannonanbHble uncia. OObIKHOBEHHBIE U JECATHUHBIE
JPpOOH, IIPOLIEHTHI, OECKOHEUHBIE IEPHOITIECKHIE

1 Ipoou. 1
Apudmernueckre onepanuy ¢ paluoHaIbHBIMU
YHCJIAaMH, TPE0OPA30BAHMUS YHCIIOBBIX BEIPAKECHHIA.

[Tpumenenue apodeii U MPOIEHTOB I PEeIICHUs
2 MIPUKJIAIHBIX 33/1a4 U3 Pa3iIU4YHbIX OTPACIEH 3HAHUU U 1
peaTbHOM KH3HM.

JleiicTBUTENbHBIE YKclia. PanimonanbHbIe U
UPPALMOHAIIBHBIE YHCIIA.

ApudmeTnueckre onepaluu ¢ 1eHCTBUTEIbHBIMU
YHUCJIAMM.

[TpubnnkeHHbIe BEIYUCIICHUS, IPABUIa OKPYTICHHUS, 1
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHMN.

CreneHs ¢ eIbIM ITOKA3aTeIEM.
CrangaptHas ¢popMa 3aMucH AeHCTBUTEIHHOTO YHCTA.

Hcnonp3oBanue Moaxoasmieii popMbl 3aIuCH
JIEACTBUTEIIbHBIX YHCET JJI PEIICHUS TPAKTUYECKUX 1
3aJ1a4y ¥ NPEJICTABIICHUS JIaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOU CTEIIEHHU.
7 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMU HaTypajIbHON
CTEIIECHHU.

8 CuHycC, KOCHHYC U TAaHT'€HC YMCIIOBOTO apryMeEHTA. 1

ApKCUHYC, apKKOCHHYC, AapKTaHI'€HC YHCIOBOTO 1
apryMeHTa.

Hroro no pazgeny 1 6

Pa3zpnen 2. ®ynkuuu u rpadpuku

OyHKIMA, cnocoObl 3amaHus QyHKIuUUA. [paduk
10 ¢ynkuuu. BsaummHO oOpatHble ¢yHkuumu. OO6nactb 1
OTIpeNIeICHNs] ¥ MHOXKECTBO 3HaueHWi (yHkimu. Hymwm
(b YHKIIHH.

[IpoMeXyTKM  3HAKONMOCTOSHCTBA.  YeTHble U

11
HEYETHBIC (PYHKITHH.

Crenennas GyHKIUS C HATypaJbHBIM M LEJIBIM

12 9
nokasatesneM. Ee cBolicTBa u rpaduk.




13 CaoiicTBa u rpaduk KOpHS N-0i CTETECHU.
14 Tpuronomerpruyeckass OKpPYKHOCTb, OIPEIEIICHUE
TPUTOHOMETPUYECKHX (PYHKIIMI YHUCIOBOTO apryMEHTA.
Hroro no pasgeny 2
Pa3gen 3. MHoKecTBA M JIOTHKA
15 MHOXk€eCTBO, OIlepauy HaJ MHOKECTBAMM.
JunarpamMmel Olinepa-Benna. IIpumeHeHue
16 | TEOPETHKO-MHOKECTBEHHOTO alNapaTta Jis OMHCAHHA
pEAJIbHBIX MPOLIECCOB U SBJICHUH, IIPU PELLIECHUH 3a/1a4 U3
JPYTUX YU9EOHBIX IPEAMETOB.
17 Onpenenenue, Teopema, CJIEJICTBHE,
JI0Ka3aTeNbCTBO.
Hroro no pazneny 3
Pa3nen 4. YpaBHeHMsI M HEPABEHCTBA
Toxnecrsa
18
ToxiecTBeHHbIE TpeoOpa3zoBaHus
19 [Ipeo6pa3zoBanue TPUTOHOMETPUUYECKUX
BBIPAKCHUM.
20 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI.
21 YpaBHEHHE, KOPEHb YPAaBHEHUS
HepaBeHcTBO, pelieHne HepaBEeHCTBaA.
22
MeTo HHTEPBAJIOB
23 Pemrenne nensix ypaBHeHUN
24 Pemenue 1poOHO-pallMOHAIBHBIX YPaBHEHUI
Pemenne nensix HEpaBEHCTB
25
Penienue 1poOHO-pallMOHAIBHBIX HEPAaBEHCTB
26 Pemenue nppanroHalbHbIX ypaBHEHUN
27 Pemrenne nppanoHanbHBIX HEPABEHCTB
28 PemreHne TpUroHOMETPUYECKUX YPABHEHU.
[IpuMeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO
29 | MaTeMaTHYECKUX 3aJa4 U 3a/1a4 U3 PasInYHbIX oOyacTeit

HAYKH M PEAJIbHOM KU3HU.




Hroro no pasneany 4

Pa3pgen 5. Hauajia MaTeMaTH4eCKOI0 aHAJIN3a

30

IlocnenoBatenbHOCTH, CIIOCOOBI 3aIaHus
MOCJIENOBATEILHOCTEA. MOHOTOHHBIE
MOCJIEJOBATEIHLHOCTH.

31

ApudmeTrueckas 1 TeOMETpUUYECKask TPOrPECCUH.

beckoneuno yObIBaro1as reoMeTpHuYecKas
Iporpeccus. Cymma OECKOHEUHO yObIBaro1ei
reoMerpuueckoi  mporpeccud. dopmyna  CIOXKHBIX
HpOLIEHTOB. Mcronp30BaHME MPOrPEcCUU Ui PELeHHS
peaJIbHbIX 33]a4 IPUKJIAHOTO XapaKTepa.

Hroro nmo pasageay S

32

KontposbHas padora

OBLIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME

14

14

2 CEMECTP

Ne ni/n | HaumeHoBaHue pa3jiesioB M TeM NPOrpaMMbl, TeM

Y4eOHBbIX 3aHATHI

113

Cp

Pa3zgen 1. Yuciaa v BLIYUCTIECHHI

Harypasbnsle u 1iensie yucna.

2 [Ipr3HaKy AETMMOCTH LETbIX YUCEIL.

CreneHsb ¢ palldOHATBHBIM ITOKa3aTEJIEM.
3
4 CBOJACTBa CTEIIEHU. 1
5 Jlorapudm yucna. 1
6 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTaPU(PMBI. 1
7 [IpeoOpazoBanre BBIpAXEHUH, COJEPIKAIINX 1

sorapupmbl




Hroro nmo pazgeay 1 3

Pa3zpnen 2. YpaBHeHUsI M HEPABEHCTBA

[IpeoOpazoBanue BBIPRKEHUH, COAEpPKAIIUX

8 1
JorapuMBsl.

9 [IpeoOpazoBaHue BBIpAXEHUH, COJEPIKAIINX 1
CTETEHHU C PAallMOHAJIBHBIM I10Ka3aTeIIeM.

10 [IpeoOpazoBanue Jorapu(PMUIECKUX u
CTEIIEHHBIX BBIPAKCHUI

11 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB. 1

12 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB

13 [lokazarenbHble ypaBHEHUS 1

14 IToka3arenbHble ypaBHEHUS

151 IToka3arenbHble HEpABEHCTBA 1

16 IToka3arenbHble ypaBHEHUs

17 Jlorapudmuueckre ypaBHEeHUs 1

18 Jlorapugmuueckue ypaBHEHHS

19 Jlorapudmuueckue HepaBEHCTBA. 1

20 Jlorapugmmuyeckue HepaBeHCTBA.

21 CucreMbl TUHEHHBIX YPaBHEHUH.

2 Pemenne mnpuknagHbIX 3agad ¢ MOMOUIBIO 1
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

23 CucreMsbl paliioOHaIbHBIX YPABHEHHUN




24

COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHUN

25 CucreMbl palliOHaJIbHBIX HEPABEHCTB
26 COBOKYIHOCTH pallMOHAJIHBIX HEPAaBEHCTB 1
[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB
27 K PCELIEHUI0 MaTeMAaTH4YeCKMX 3a1ad W 3amad w3 | 1
pa3IMYHBIX 00JIaCTeN HAYKU U PEATbHOW KU3HH.
HToro no pazaeny 2. 11
Pasznen 3. ®yHkuuu u rpapuku
28 DyHKIUA. 1
[lepnoauueckue GpyHKkIMU
29 1
30 [IpomexyTKH MOHOTOHHOCTH (DYHKIIUH.
31 MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
32 Haubosnpiiee n HanMeHbIIee 3HaYeHNUE (YHKIIUN
Ha NMPOMEXKYTKE.
33 Tpuronometrpuyeckue GyHKIIH. 1
34 CpoiicTBa H TpaQUKH TPUTOHOMETPUUYECKHUX 1
byHKIHI
35 CpoiictBa ¥ TpaQUKH TPUTOHOMETPUUYECKHUX
byHKIHi
36 [TokazaTenbpHas GyHKIUS 1
37 CgoiicTBa 1 rpaduK MoKazaTeaIbHON QyHKIINHA
38 Jlorapugmuueckas QyHKIUS. 1
39 CpoiictBa u  rTpaduk  JsorapumMuyeckoi

byHKIII




40 Ucnonp3oBanne rpadukoB  QyHKOWA IS
peleHus ypaBHEHHH

41 Ucnonn3oBanne rpadukoB  QyHKOWA IS
peleHHsl JTUHEHHBIX CUCTEM.

49 Hcnonp3oBanue rpadukoB  QyHKOMA Ui 1
MCCIICZIOBAHUS TTPOLIECCOB

43 Hcnonp3oBanue rpadukoB  QyHKOMA s 1
HCCIEN0BaHUA 3aBUCUMOCTEN

Hroro nmo pasaeay 3. 8
Paznen 4. Hauajia MaTeMaTH4ecKOro aHaau3a

44 HenpeposiBHble GpyHKINH. 1

45 Meroa MHTEPBAJIOB JUISl PELIEHUSI HEPABEHCTB. 1

46 [IpousBonHas pyHKIMY. 1

47 ['eomeTprueckuii CMBICT IPOU3BOIHOM.

48 PuU3HYECKUI CMBICII TPOU3BOIHOM.

49 [Ipou3BoaHbIE AIIEMEHTAPHBIX ()YHKITHIA.

50 [IpousBoaHas cymmbl QyHKIHN

51 [IpousBoaHas npousBeneHUs PyHKIHIA.

52 [Ipon3BoHAs YACTHOTO (PYHKITUH.

53 [IpruMmeHeHre NpPOU3BOJHOM K HCCIETOBAHUIO 1
byHKIMI

54 [IpruMeHeHre NpPOU3BOJHOM K HCCIETOBAHUIO
byHKIMI

55 MOHOTOHHOCTbH (DYYHKIHH

56 OKcTpeMyMbl QyHKIUI




57 HaxoxxneHne HauOOJbIIEr0 M HAUMEHBILIErO 1
3Ha4YeHus1 QYHKIIUU Ha OTPE3KE.
53 [IpumeHeHHe NPOU3BOAHON Ui HAXOXKIAECHUS 1
HAWIy4ILEro pelieHus B IPUKIAIHbIX 3a/1a4ax
[IpuMeHeHre NPOM3BOIHOM I ONpPENENICHUS
59 CKOpPOCTH Tpoliecca, 3afJaHHoro Qopmynoit wmm | 1
rpaguKoMm.
60 [TepBooOpa3Hasi. 1
61 Tabmuira mepBooOpa3HbBIX. 1
62 Brruncienue nepBooOpa3HbIx 1
63 Hurerpan 1
64 Brrunciienne naTerpaion 1
65 I'eomeTprueckuii CMbICI HHTETpaa. 1
66 [lpumeHeHnue wuHTErpaga A BBIUYUCICHUS 1
IJIOIIAAM KPUBOJIMHENHOM Tpanenuu
67 Du3nUecKuil CMBICI HHTErpaa. 1
68 ®opmyna Hetotona-JleitOnuma 1
Brruucnenue unrterpana mo ¢popmyie Herotona-
69 . 1
Jleitbnumna.
Hroro no pasneny 4 9 13 2 2
OBILIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 31 34 2 2

PaGouasi nporpamma y4eoHoro kypca ""I'eomerpus"
IHosicHUTEIbHAS 3aIIMCKA

BaxHocTh y4eOHOTO Kypca TeOMETpUH Ha YPOBHE CPEIHEr0 00IIero oopasoBaHus 00yciIoBiIeHa
NPAaKTUYECKOH 3HAYMMOCTBIO METANpEeIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS T'€OMETPHH
B HANpaBIICHUW JIMYHOCTHOTO pa3BUTHs oOydaromuxcs, GopMupoBanus (PyHKIIHOHAIEHON
MaTEeMaTHYECKON I'PaMOTHOCTH, U3YUYEHHS APYTUX YUEOHbIX NTUCUUIUIMH. Pa3Butue y oOydaromuxcs
IMPpaBUJIbHBIX Hpe)]CTaBJ'ICHI/H\/’I 0O CYHHOCTH H HPOUCXOXKICHUHN TI'COMCTPHUUICCKUX a6CTpaKIII/II\/'I,
COOTHOILICHUH PEaJbHOTO U MJICATBHOI0, XapaKTepe OTPaKEHHsI MAaTeMAaTHYECKOW HAyKOW SIBIICHHH U
IPOLECCOB PEAbHOTO MHpPa, MECTe T'€OMETPHUM B CHCTEME HAyK ¥ pOJIM MaTeMaTHYECKOro
MOJICIIMPOBaHKsI B HAayYHOM IIO3HAHMU ¥ B MNPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHMIO HAYYHOTO
MHPOBO33pEHUSI OOyYarOIIUXCS, a TAK)KE KayecTB MBIIUICHUS, HEOOXOIMMBIX JUIS aJanTaluu
B COBPEMEHHOM OOIIEeCTBE.



['eomerpust sBIsieTcss OOHMM U3 0a30BBIX MPEIMETOB Ha YpPOBHE CpeaHero oOmiero
o0pa3oBaHus, TaK Kak 00ecrieynBaeT BO3MOKHOCTh U3yUEHHs KaK JUCIUILIUH €CTECTBEHHO-HAYYHOM
HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblIeHHE, GOPMUPYEMOE MPU HM3YYEHUH OOYYarOIIMMMCS MOHATUHHBIX OCHOB
FEOMETPUH U MOCTPOCHUHU LIETIOYKH JIOTHUECKUX YTBEPXKICHHM B XOJ€ PEIIEHUS TeOMETPHUYECKHX
3ajja4, yMEHUE BBIIBUraTh U ONPOBEPraTh FMIIOTE3bl HEMTOCPEICTBEHHO UCIOIB3YIOTCS IPU PEILICHUH
3ajja4 €CTeCTBEHHO-HAyYHOT0 IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

OpueHTanus 4eaoBeKka B MPOCTPAHCTBE - YCIOBUE €T0 COLMATBLHOTO OBITHS, PopMa OTpaKeHHs
OKpYXAaloIIero  MHUpa, YCIOBHE  YCHIENIHOTO I[O3HAHUS M AKTUBHOTO  MpeoOpa3oBaHUs
neiictButensHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMH OOpa3amMu OOBEAMHSET pa3HbIe BUIBI
y4eOHOM W TPYAOBOH MNEATEIHHOCTH, SIBISICTCS OJHUM U3 MPO(EeCCHOHAIEHO Ba)KHBIX KAaueCTB,
MO3TOMY aKTyajbHa 3amavya (OPMHUPOBAHUS Yy OOYYAOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUIHOCTH OOPAa3HOTO MBIIUICHHUS - CYIIECTBEHHOTO KOMIIOHEHTA B MTOJATOTOBKE K MPAKTHICCKON
JeSITETTHHOCTH 110 MHOTHUM HAaIPABIICHHUSIM.

Ilens ocBoeHUs1 mporpamMMbl yuyeOHOro Kypca "['eomerpus" Ha 0a30BOM ypoBHE OOy4YeHUS -
oOmieo0pa3oBarenbHOE W OOMIEKYJIBTYpHOE pa3BUTHE oOOyyarolmuxcs dYepe3 obOecreueHue
BO3MOXXHOCTH TMPHOOpETEeHUsT M UCHOJIb30BAHUS CHUCTEMATHYECKHX TIE€OMETPUYECKHX 3HAHUI
U JCUCTBUH, crnenu(UUHBIX TE€OMETPHH, BO3MOXKHOCTHU YCIEIIHOTO MPOJIOJIKEHHS 00pa3oBaHUs
M0 CHEIUATBHOCTSM, HE CBSI3aHHBIM C IPUKJIAAHBIM UCIIOIb30BAHUEM T'€OMETPHH.

[IpuoputeTHbiMu 3afauaMu OCBOeHHUs ydeOHoro kypca "l'eomerpun" Ha 0a30BOM ypoBHE
B 1— 2 cemecTpax SIBISIIOTCS:

(¢bopMUpOBaHHE TMPEACTABICHUS O I'€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpbl U OCO3HAHHE
€€ B3aMMOCBSA3H C OKPY KaroLUM MUPOM,;

(dopMHpOBaHHE MPEACTABICHUS O MHOIOIpAaHHMKAaX W TellaX BpAIIEHUS KaK O BaXHEHIIMX
MaTEMaTHYECKUX MOJEIAX, MO3BOJSIOUIMX ONMUCBHIBATH M U3y4YaThb PA3HBIE SIBICHUS OKPYXKArOLIETO
MUDPA;

dbopMUpoBaHHE YMEHHS paclo3HaBaTh Ha UYePTEekKax, MOACIIX M B peaJbHOM MHUpE
MHOTOTPAaHHUKH U TeJla BPalCHUS;

OBJIAACHUEC MCETOOdAMHU pCHIeHI/IH 3a1a4 Ha HOCTpOGHI/IH Ha I/1306pa)K€HI/I${X HpOCTpaHCTBeHHBIX
¢uryp;

(dbopMUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTHSIMH O MHOTOIpAaHHUKax U Tellax
BpAllleHUs U UX OCHOBHBIMH CBOWCTBAMU;

OBJIAZICHUC AJITOPUTMaMU PCUHICHUA OCHOBHBIX THUIIOB 3aJ1a4, (I)OpMI/IpOBaHI/Ie YMCHUA NPOBOAUTH
HCCJIOXKHBIC ITOKA3aTCIIbHBIC PACCYKACHHUA B XOIC€ PCHICHUA CTCPCOMCTPUUCCKHUX 3adad W 3aJdaqd
C MMPAKTUYCCKUM COACPIKAHUCM

pa3BUTHE WHTEIUICKTYaTbHBIX M TBOPUYECKHX CIIOCOOHOCTEH O0O0y4YaroImuxcs, MO3HABATEIHHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBIIILICHNUS,

dbopmupoBanre  (QYHKIMOHATHHOM TPaMOTHOCTH, PEJIICBAHTHOM T'E€OMETPHH: YMEHHE
pacrno3HaBaTh MPOSBICHUS] T€OMETPUUYECKUX MOHATUH, OOBEKTOB UM 3aKOHOMEPHOCTEH B peasbHBIX



KU3HEHHBIX CUTYalUsAX U MPHU U3YyYCHHM JAPYTHX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBHCUMOCTEH
¥ 3aKOHOMEpHOCTEH, POpPMYJIMPOBATh MX Ha SI3bIKE TEOMETPUH M CO3aBaTh T€OMETPHUUECKUE MOJIEIH,
IIPUMEHATH OCBOCHHBIA T€OMETPUYECKHAN anmapar JUlsl pelieHus IPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPIPETUPOBATH U OLICHUBATH ITOJIYYEHHBIE PE3YJIbTaThI.

OTAM4UTEeNbHOW OCOOEHHOCTBIO MPOTPAMMBI IO TEOMETPHH SBISETCS BKIIOYEHHUE B KYpC
CTEPEOMETPUH B HAuaje €ro M3y4deHus 3a]ad, PellaeMblX Ha YPOBHE HMHTYWTHBHOTO ITO3HAHMI,
U ONpeJesIeHHbBIM 00pa3oM OpraHM30BaHHAas paboTa HaJ HUMH, 4YTO CIHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M  MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJUPYET MPOTEKAHWE WHTYUTUBHBIX
MPOLIECCOB, MOTUBHUPYET K JaJIbHEHIIEMY U3YUEHHUIO MPEIMETA.

[Ipennourenne oOTHaeTcs  HAMIAJHO-KOHCTPYKTUBHOMY  METOAYy OOydYeHHs, TO €CTh
TEOPETHUYECKUE 3HAHUS HMEIOT B CBOEM OCHOBE HEINOCPEICTBEHHOE OTHOIICHHE K IPEIMETHO-
IPAKTUYECKON JAESITeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHUM y oOyuarolmuxcs B
Kypce CTEpeOMETPUN IPOBOAUTCSA 3a CUET PEIICHHUS 3a/1a4 Ha CO3JaHKEe TPOCTPAHCTBEHHBIX 00pa30oB U
3ajjad Ha ONEPUPOBAaHME NPOCTPAHCTBEHHbIMM oOpasamu. Co3naHue o0pa3a NPOBOAMUTCA C
UCIIOJIb30BaHUEM HAIVITHOCTH, @ OTIEPUPOBAHUE 00Pa30M - B YCIOBHIX OTBJICUEHUS OT HAIJISIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOQHOIO CONEPIKAHNUS.

OCHOBHBIMHU COJIepKaTeNbHBIMU JUHUAMHU ydeOHoro kypca "['eomerpus" B 1 — 2 cemecTpax
apisAoTca:  "MHororpanHuku”, "lIpamble u 1uiockoctw B mpoctpaHctBe", "Tena Bpamenus',
"BekTopbl 1 KoopAuHATHl B IpocTpaHcTBe". DOpMUpOBaHME JIOTUYECKUMX YMEHHMM pacupenensercs
IO COJIEP>KATEIIbHBIM JIMHUSM U TI0 CEMECTpaM 00yUeHHUs Ha YPOBHE CPEIHEro 00111ero o0pa3oBaHus.

Copepxanve 00pa3oBaHHUS, COOTBETCTBYIOLIEE IPEIAMETHBIM  pe3yJibTaTaM  OCBOCHHS
IPOrpaMMbl MO0 T€OMETPUHU, PACHPEEICHHBIM [0 CeMecTpaM OO0Yy4YeHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4YTOObI OBJAJEHUE TE€OMETPUUECKUMH MOHATUSAMM M HaBbIKAMU OCYLIECTBISIOCH
IIOCJIE0BATEIBHO
U MOCTYMATENbHO, C COONIO/IEHEM MPUHIIMIIA TPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHMS BKJIIOYAJIHNCh
B OOILIyI0O CHCTEMY TE€OMETPUYECKHX TMpEJICTaBIeHUH OoO0yJaromuxcs, paciiupsas u yriiyomss ee,
00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3U.

OOmee ymnciio 9acoB, sl u3ydeHus ydeOHoro kypca "['eomerpus" - 55 gaca: B 1 cemectpe -
32 ygaca, Bo 2 cemecTpe - 23 yaca.

Conep:xanue o0ydyenusi B 1 cemectpe
IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBeE.

OCHOBHBIE TIOHSTHSA CTCPCOMCTPHU. Tqua, mnpsMas, IIJIOCKOCTb, IPOCTPAHCTBO. IlonsaTne
00 aKCHOMaTHYECKOM MMOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX.

B3anmHOe pacnonoxkeHue NpsMBIX B TMPOCTPAHCTBE: MEPECEKAIOUIUECs, IapauiebHbIe
U CcKpemuBawomuecs npsaMsle. llapamnenbHOCTh MNpPAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
HapanneanHe HpSIMBIG B HpOCTpaHCTBC, HapaJIJIeJIBHOCTB Tpex HpSIMbIX, HapaJIJIeJIBHOCTB HpHMOﬁ 158
IIJIOCKOCTH. yFHBI C COHaHpaBHeHHBIMI/I CTOpOHaMI/I, erJ’I Mexq{y Hp?[MI)IMI/I B HpOCTpaHCTBe.
[TapannenbHOCTh MIOCKOCTEH: MapaJUlebHbIE IUIOCKOCTH, CBOWCTBA MAPAJIIEIBHBIX IJIOCKOCTEH.
[Ipocreitmme mpocTpaHCTBEHHbIE (GUTYPHl HA IUIOCKOCTH: TeTpadAp, KyO, mapauienenunes,
MMOCTPOCHUE CEYCHUH.



[lepnieHAMKYIAPHOCTh NPSIMOM M IUIOCKOCTH: MEPIEHAMKYISPHBIE INPSMbIE B IIPOCTPAHCTBE,
MpsIMBIE MMAPAIJIEIBHBIE U IEPIICHIUKYJISIPHBIE K TUIOCKOCTH, IPU3HAK MEPIECHANKYISIPHOCTH TIPAMOU
Y TJIOCKOCTH, TEOPEMA O MPSIMOM NEPIEHIUKYISIPHON MIIOCKOCTU. YTJIbI B IPOCTPAHCTBE: YTOJI MEXKIY
NpSMOM M TUIOCKOCTBIO, JIBYTPAHHBIA YTOJI, JUHEWHBIA yrojl AByrpaHHoro yria. llepneHaukysisp
Y HaKJIOHHBIE: PACCTOSIHUE OT TOYKH IO INIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 TUIOCKOCTH, MPOEKIUS
burypsl Ha TUIOCKOCTh. lleprneHAuKyIIpHOCTh IIOCKOCTEH: MpPHU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocteil. Teopema o Tpex neprneHauKyIspax.

MHororpaHHMKH.

IloHsAiTHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAHHMKA, BBIIIYKIIBIE M HEBBIITYKIIBIE
MHOT'OI'DAHHUKH, pPa3BEepTKa MHOrOrpaHHuka. [Ipusma: n-yroiapHas npusMa, T'paHU M OCHOBAHUs
NPU3MBI, TIpsIMasi ¥ HAKJIOHHAs! IPU3MBbI, OOKOBast ¥ TIOJHAs TIOBEPXHOCTH Mpu3MEl. [lapannenenumen,
IPSMOYTOJIBHBIA TapajulelienuIe]] U ero cpoicTea. Ilumpammpa: n-yrojgpHas NHpaMHaa, T'PaHH
U OCHOBaHHME MUPAMHJIbI, OOKOBasg U IOJIHAs MOBEPXHOCTh MHUPAMUbl, MpaBUJIIbHAS U yCEUeHHas
nupamMua. JJIEMEHThI MpU3Mbl U nupamuabl. [IpaBHIIbHBIE MHOTOTPAHHUKH: MOHATUE MPABUIIBHOIO
MHOT'OTPaHHHUKA, [TPaBUJIbHAS IIPU3Ma U MPABUIIbHAS IMPAMUIA, [IPABUIIbHAS TPEYTroJIbHASA NUPaMUIA
U TIPaBUIIBHBIN TeTpasap, KyO. [IpencraBieHre o mpaBUIbHBIX MHOTOTPaHHUKAX: OKTadIp, TOAEKad P
1 ukocasap. CeueHus Npu3Mbl U MUPAMUIBL.

CI/IMMeTpI/ISI B IPOCTPAHCTBEC: CUMMCTPHUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IVIOCKOCTH. DJIEMEHTBI
CUMMCTPHUHU B IMUpaMUJaX, HapaJuICICIIUIICAaX, IIPAaBUJIbHBIX MHOI'OI'paHHUKAaxX.

Brruncienue 31eMEHTOB MHOTOTPaHHHMKOB: peOpa, auaroHand, yriel. llmomanbs OokoBon
MOBEPXHOCTU U MOJIHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOLIalb OCHOBAaHUM, TeopeMa O OOKOBOI
MOBEPXHOCTU MpsiMoi mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPAaBUIIBHOM
NUpaMU/Ibl, TEOpEMa O IUIOIIAAN yceueHHOH mupamusl. [lonstre o0 oobeme. OObEM NMUpaMuUbI,
IIPU3MBI.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXAY IJIOMAASIMI TOBEPXHOCTEH, 00beMaMu
MOAOOHBIX TEIL.

Conep:xanue 00y4yeHusi Bo 2 ceMecTpe
Tena BpameHusi.

Hunuaapuueckass MOBEPXHOCTb, 00Opasylolye  LWIMHAPUYECKOW  IOBEPXHOCTH, OCh
MATUHAPUYECKONW TOBEepXHOCTU. [{unuHap: ocHOBaHUS 1 OOKOBasi MOBEPXHOCTh, 00pasyromas U ocCh,
TJI01aIh OOKOBOM M TTOJTHOU MTOBEPXHOCTH.

KoHnnueckass mMOBEpXHOCTb, 00pa3ylolue KOHMYECKOW IOBEPXHOCTH, OCh U BepIIMHA
KOHMYECKOW moBepxHocTH. KOoHyC: OCHOBaHME M BeplIMHA, 00pa3yomas U och, IUIOIMAAb OOKOBOU U
MOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC: o00pasyloliue U BBICOTA, OCHOBaHUS U OOKOBas
MIOBEPXHOCTb.

Cbhepa m map: ueHTp, paguyc, IHaMeTp, IUIOHIaab MOBEpXHOCTH cdeprl. B3ammuoe
pacrionoxeHue chepbl U INIOCKOCTH, KacaTellbHas IIOCKOCTh K cepe, TIomanb chepsl.

N300paxenue Ten BpaleHUs Ha MII0CKOCTH. Pa3BepTka HUIMHApPA U KOHYCA.



KomOuHanmu Ten BpallleHuss ¥ MHOTOIPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO cdepshl,
cdepa, BMcaHHasi B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUS.

[Tonsarue 06 o6beme. OCHOBHBIE CBOICTBa 00BbeMOB Tell. Teopema 06 0ObeMe MPSIMOYTOIBLHOTO
napajulesienumnes1a u cieAcTBus u3 Hee. O0beM HUIMHIPA, KoHyca. O0beM 11apa U IIomab chepsol.

[Tomo6HEIe Tenma B nmpocTparcTBe. COOTHOMIEHUS MEXY IUIOMAISIMU TTOBEPXHOCTEH, 00beMaMu
MOAOOHBIX TEIL.

Ceuenus muMHapa (MapajuieibHO U NEPIIEHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapajiielibHOe
OCHOBAHUIO U TIPOXOJsIIee Yepe3 BEPIINHY ), CEUSHHUSI [1apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBeE.

BekTop Ha muiockocTH U B npocTpaHcTBe. CI0KEHHWE M BBIUUTAHUE BEKTOPOB. Y MHOMKEHUE
BEKTOpa Ha 4ucio. PasnokeHwe BeKTOpa MO TpeM HEKOMIUIAHApHBIM BekTopaM. lIpasuio
napajurenenunena. Pemenne 3amad, CBA3aHHBIX C NPUMEHEHUEM IPAaBWUI JIEUCTBUM C BEKTOPAMH.
[IpssMoyronbHas cucremMa KOOpAMHAT B poctpaHcTBe. Koopaunatel BekTopa. [Ipocreiimmue 3agaun B
KOOpAMHATAaX. YTOJN MEXIy BeKTopaMu. CKalspHOE NPOU3BEICHUE BEKTOPOB. BbIUHMCIIEHHE YyTIIOB
MEXy NPSAMBIMU U IUIOCKOCTSIMH. KOOpIMHATHO-BEKTOPHBINA METOJ NPH PEIICHUU I'€OMETPUUECKUX
3aj1ad.

[Inanupyemple TpeaMETHBIE pPE3yJbTaThl OCBOEHUS paboueil mporpamMMmbl y4eOHOTO Kypca
"T'eomeTrpus" Ha 0a30BOM YPOBHE HAa YPOBHE CpEIHEr0 OOIIEero oOpa3oBaHHs OPUEHTHPOBAHBI Ha
JOCTKEHUE YPOBHS MaTEMaTHYECKOW IPaMOTHOCTH, HEOOXOIUMOTO JJIsl YCIEIIHOTO PEIICHUS 3a1a4
B PCAITLHOM JKU3HU U CO3JIaHUE YCIIOBHM JUISl UX OOIICKYIbTYPHOTO Pa3BUTHSI.

IIpenmeTrHble pe3yJbTaThl IO OTIENbHBIM TeMaM yudeOHoro kypca "['eomerpus". K koniy
1 cemecTpa 0OyUarOmUKCS HAYIUTCS:

OIICPpHUPOBATH NOHATUAMMU: TOUKA, ITpsAMasi, IJIOCKOCTb;

INPUMCHATb AKCUOMBI CTCPCOMETPHHN U CICACTBUA U3 HUX IIPU PCIICHUU I'COMCTPHUUCCKUX 3aJal;
OIICPpHUPOBATH HNOHATUAMU: NAPAJIICIIBHOCTD U ICPICHAUKYJIIAPHOCTD IPAMBIX U HHOCKOCTeﬁ;
KHaCCI/I(bI/II_[I/IpOBaTL B3aUMHOC paCIIOJIOKCHUC TPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBC,

ONEpPUPOBATH MOHATUSAMHM: JIBYTPAHHBIM YroJ, TpaHH JABYTPAaHHOTO YIJa, peOpo JBYTPaHHOTO
yIJIa, JUHEMHBIA yrojl ABYTPaHHOIO yIvia, IpajyCHas Mepa ABYTPaHHOTO YyIJa;

OINCpHUpoOBaAThL IMOHATHAMHU: MHOI'OI'PAHHUK, BLIHYKHLIﬁ n HCBI)IHYKJ'IBII\/JI MHOTI'OrpaHHUK,
3JICMCHTBI MHOI'OI'PpaHHUKA, HpaBI/IHLHBIfI MHOTI'OI'paHHUK;

pacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TIHpamMuaa, MpH3Ma, TMPSMOYTOJIbHBINA
napajiejaenumnes, Kyo);

KJacCU(UIUPOBATh MHOTOTPAaHHUKH, BBIOMpPAs OCHOBaHUS IJs KiIAacCU(UKAIMUU (BBITYKIbIC
U HEBBINYKJIblE MHOTOIPAHHHMKH, MPABUIbHbIE MHOTOIPAHHHUKH, MPSAMbIE M HAKIOHHBIE MPU3MBI,
napajuieJenunesbl);

ONCpHUPOBATH NOHATUAMMU: CCKYyIIas IJIOCKOCTh, CCHCHUC MHOTOT'PAHHUKOB,

OOBACHSTH MPUHIIMITBI TIOCTPOEHHUS CEUYECHUH, UCTIONIb3YsI METO/I CIIE/IOB;



CTPOUTH CEYEHHS MHOTOTPAHHUKOB METOJIOM CJICZOB, BBINOJHATH (BBIHOCHBIC) IUIOCKHUE
YEePTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y;

peuiath 3aJa4d Ha HaXOXIACHHUEC T'COMCTPUUCCKHUX BCIWYWH I10 06pa3uaM WK ajJropurmam,
MNPUMCHAA U3BCCTHBIC AHAJIMTUYCCKHUEC MCTO/bI IMPU PCHICHUN CTAHAAPTHBIX MATEMATHYCCKHUX 3aad
Ha BBIYMUCIICHUEC paCCTOSIHI/Iﬁ MCXKIAY ABYMSA TOYKaMM, OT TOYKH 10 pr[MOI\/’I, OT TOYKH A0 ITIIOCKOCTH,
MECXKAY CKPCIIMBAOIIUMHUCA ITPSAMBIMU;,

peuiaTh 3aada4d Ha HAXOXACHUC I'COMCTPHUYCCKHX BCJIUWYHUH I10 06pa3uaM WA ajJiropuTtmMam,
MNPUMCHSAA U3BCCTHLIC AHAJIMTUYICCKHUEC MCETOMBI IMPU PCHICHUN CTAHAAPTHBIX MATEMATUYCCKHUX 3adaq
Ha BBIYUCIICHUC YTJIOB MCKAY CKPCHIMBAOIHUMUCA IPAMBIMU, MCKIAY HpHMOfI U IIJIOCKOCTBIO, MCIKIY
IMJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB,

BBIUMCIIATE OOBEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma, MUPaMUAA)
C MpUMEHEHHEM (OPMYII, BBIYHCIATh COOTHOIICHHS MEXIY IUIOIMAASIMHU TOBEPXHOCTEH, 0ObeMaMu
M0/I00HBIX MHOTOTPaHHHUKOB;

OIIEpUPOBATH MOHATUSAMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh CUMMETPHH,
LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPHI;

U3BJIEKAaTh, MPeOOpPa3OBbIBATE W HWHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (pUrypax, npeacTaBIeHHYIO Ha YepTeKax U PUCYHKAX;

OPUMEHATh  TeoMeTpuyeckue  (akThl  JUIs  pEIICHUS  CTepEOMETPUYECKHX  3ajad,
MPEIOIararoIluX HECKOJIBKO IaroB PeIeH s, €ClIi YCIOBUS IPUMEHEHUS 33/1aHbI B SIBHOW (hopMe;

IIPUMEHATH IIPOCTEUIINE POrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
IIPU PELIEHNN CTEPEOMETPUYECKHX 3a/1a4;

MNPpUBOJAUTHE IMPUMEPBI MaTEMATHYCCKUX SaKOHOMepHOCTeﬁ B IIpUPOJAEC U KHU3HH, paCIIO3HABATH
IMPOSABJICHUE 3aKOHOB I'COMETPHUU B UCKYCCTBE,

NPUMEHATh TOJIyYEHHbIE 3HAHHWA Ha TMPaKTHKE: AaHAJIM3MPOBATh pEalbHblE CUTyallMd U
NPUMEHATh U3YUYECHHBIE MOHATHUS B MpoOIlecce MOUCKA PELIeHUs MaTeMaTH4eCKu c(OpMYIHMPOBAHHOM
npoOJIeMbl, MOJECTUPOBAaTh peaibHble CUTYallMM Ha sI3bIKe T'€OMETPHUHU, MCCIEN0BATh MOCTPOCHHBIE
MOJIETHN

C UCIOJIb30BaHUEM I'€OMETPUUYECKUX TOHATUN U TEOpeM, ammapaTra ajreOphl, pelarh NpakTUYeCKUe
3aJ1auM, CBA3aHHbIE C HAXOXKICHUEM F€OMETPUUECKUX BEIUYHUH.

IIpenmeTHble pe3yabTaThbl MO0 OTIAENbHBIM TeMaM ydeOHoro kypca "I'eomerpus". K koniy
2 cemecTpa 00yJaOIIUIACS HAYUUTCS:

OTEpUPOBATh MOHATHAMH: IWIMHAPUYECKAs TOBEPXHOCTb, OOpa3yIolUe IMINHIPUYECKOM
MOBEPXHOCTH, IMIMHIP, KOHUYECKasi TOBEPXHOCTh, 00pa3yronue KOHMYEeCKOH MOBEPXHOCTH, KOHYC,
ceprueckas MOBEPXHOCTb;

pacro3HaBaTh Tesa BpauleHus (IUINHIP, KOHYC, cdepa u map);
OOBSICHATH CIIOCOOBI TIOTY4YEHUS TEJ BpaIleHUS;

KI1accUu(PUIIMPOBATh B3aMMHOE PACIIONIOKEHHE C(Eephl U TUIOCKOCTH;



OICpHUPOBATH INIOHATHAMMU: I.I.[ﬂpOBOfI CETMCHT, OCHOBAaHUEC CCTMCHTA, BBICOTA CECTMCHTA, H.IﬁpOBOﬁ
CHOﬁ, OCHOBAHHEC HIApOBOTr'0 CJIOSA, BBICOTA IIApOBOT0O CJI04, IHapOBOﬁ CCKTOP,

BBIUHUCIATL OO0BEMBI M IUIOUIAJM IIOBEPXHOCTEH TeNl BpaUICHMs, TI'€OMETPUUYECKHUX TeJ
C IpUMeHeHueM popMyIr;

OIepUPOBATh MOHATHUSAMU: MHOTOTPAHHUK, BIUCAHHBIA B cepy U OMUCAHHBIMN OKOJIO cepsl,
cdepa, BIMCaHHAsI B MHOTOI'PAaHHUK MJIM TEJIO BPAIIECHUS;

BBIYUCIIAITH COOTHOIICHUA MCKAY INIOIAIAMU HOBerHOCTeﬁ 1 00beEMaMu HO,I[O6HBIX TCI,

n3o0pakaTh M3ydaeMble (UIYpbl OT pPYKM M C TPUMEHEHHEM TMPOCTBIX UYEPTEXHBIX
UHCTPYMEHTOB;

BBINOJIHATE (BBIHOCHBIE) IJIOCKHE YEpPTEKU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYCHUS TEJl BPAIICHUS;

W3BIICKaTh, WHTEPIPETHPOBATH W TPeoOpa3oBHIBATH WHPOPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKkux Gurypax, NpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaX;

OTIEpUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATD ﬂeﬁCTBHH CJIOKCHUS BCKTOPOB, BBIYMTAHHUA BCKTOPOB M YMHOXCHHA BCKTOpPA
Ha 4MuCJIO, O6T>$ICH${TL, KaKMMH CBOHCTBaAMH OHHU 06J'Ia)18.IOT;

MNPUMCHATH NPABUJIO IMAPpAJUICIICTIMIICIA,

OIIEpPUPOBATH IOHATUAMM: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YrOJ MEXKIYy BEKTOPAMH, CKAIAPHOE IPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI;

HaxoJUuTb CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOpa Ha YHCIO, Yrojg MCKIY BCKTOpPAaMH,
CKaJIIPHOC MPOU3BCACHUC, pACKIIAAbIBATh BEKTOP MO ABYM HCKOJIJIIMHCAPHBIM BEKTOPAM;

3aaaBaTh MJIIOCKOCTh YPABHCHHUEM B I[GK&pTOBOﬁ CUCTEME KOOpJAUHAT,

IIPpUMCHATD TCOMCTPUUICCKUC (baKTBI JIA PCUICHUA CTCPCOMECTPHICCKUX 3aJaa4,
npeamnoJaratomux HECKOJbKO MIaroB peuiCHus, €CJIN yYCJIOBUS IPUMCHCHUS 3a/1aHbI B SIBHOU (bopMe;

peliaTh MPOCTEHIINE TeOMETPUYECKHE 3aJaud Ha TMPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/a;

peiiath 3aJa4d Ha  OOKAa3aTCJIbCTBO  MAaTEMAaTUYCCKUX OTHOIIICHUH U HaXO0XJICHUC
TCOMETPUUICCKUX BCJIIMYUH 110 06pa3uaM WK aJilrOpuTMaM, IPUMCHAA HU3BCCTHBIC MCETOABI IIPU
PEIICHUN CTAHAAPTHBIX MAaTEMATUUCCKUX 3a/1a4,

MPUMEHSITh IPOCTEHIINEe MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBbI
IIPU PEIICHUN CTEPEOMETPUUECKHX 3a/1aY;

NPpUBOAUTH IMMPUMEPHBI MATEMATHYCCKUX 3aKOHOMepHOCTCﬁ B IIpHUPOAC U KU3HU, PACIIO3HABATDH
MMPOSBJICHUEC 3aKOHOB I'€COMCTPHUU B UCKYCCTBC,

NPpUMCHATH IIOJYYCHHBIC 3HAHHA Ha MPAKTUKC: aHAJIMU3UPOBATHL PCAJIIBHBIC CHUTyallUu U
MNPUMCHATH MU3YUCHHBIC MMOHATUA B IMPOLCCCC IMOUCKA PCHICHUA MATCMATUUCCKHU C(bOpMyanOBaHHOfI



npoOJIeMbl, MOJCTUPOBATh peaJibHble CUTYallMM Ha SI3bIKE T'€OMETPHUHU, MCCIEA0BATh MOCTPOCHHBIC
MOJIETIM C HCIIOJIb30BAHUEM TIE€OMETPUYECKUX TOHATUH M TEOpEM, ammapara anreOpbl, pelarhb
IIPaKTUYECKUE 3a7a4M, CBSI3aHHBIE C HAX0XKICHUEM T€OMETPUYECKUX BEJIUYMH.

TEMATHYECKOE IINTAHUPOBAHHUE

1 CEMECTP
Ne HanMeHnoBaHue pa3/iesioB U TeM POrpaMMbl, TeM | Y 113 CP K
/11 Y4eOHbIX 3aHATHI
Paspnean 1. [IpsiMble U IVIOCKOCTH B IIPOCTPAHCTBE

1 OcCHOBHBIE TOHATHSL cTepeoMeTpuu. Touka, | 1
npsimMasi, IJI0CKOCTh, IPOCTPAHCTBO.

2 [Tonsatne 00 akcHMOMaTUYECKOM TOCTpOeHHUH | 1
CTEPEOMETPUU:  AKCUOMBI  CTEPEOMETPUU U
CJICJICTBUS U3 HUX.

3 B3aumHoe  pacnonoxeHue = HpsMBIX B 1

MMPOCTPAHCTBEC: NICPCCCKAOIIUCCA, IapaJlVICIIbHBIC H
CKPCHIMBAIOIIHECCA IIPAMBIC.

4 [TapannenbHble IpsMbIe B IPOCTPAHCTBE 1
ITapamiensHOCTB Tpex MIPSAMBIX B
IPOCTPAHCTBE
5 [TapamiensHOCT, MNpPSMOM M IUIOCKOCTH B 1
IIPOCTPAHCTBE
6 VYTIubl ¢ COHANPAaBICHHBIMA CTOPOHAMH 1

Yros Mexay NpsIMbIMU B IPOCTPAHCTBE
7 [TapannenbHbIe MITOCKOCTH 1

CBoMCTBa napajuieNIbHBIX IJIOCKOCTEH
Terpasnp, ky6. Ilapamnenenunes 1

[Toctpoenue ceueHuit 1

10 [lepnieHauKyIsipHBIE IPSIMBIE B TPOCTPAHCTBE 1
[Ipsimble mapajuienbHble W MEPHEHAMKYJSPHBIE K
IJIOCKOCTH

11 [Ipy3Hak  NEepHEHOUKYIAPHOCTH  NPSAMOA  H 1
IJIOCKOCTH
12 Teopema o npsMoit nepreHANKYIIPHON IIOCKOCTH. | 1

13 VYron Mexay HNpsMON M IUIOCKOCTBIO, JBYTpaHHBIN | 1
yroin

JIMHEHBIN yroyi ABYTPaHHOIO yria
14 PaccTosiHre OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE OT 1
OPSIMOM JT0 TNIOCKOCTH
15 [Tpoexiust purypsl Ha MIOCKOCTb. 1

16 IIpu3Hak neprneHANKYISIPHOCTH ABYX IJIOCKOCTEM. 1
Teopema o Tpex neprneHauKysipax.
Hroro no pazneny 1 7 9 0 0

Paznen 2. MHOrorpaHHuKHU

17 [Tonsatne MHOT'OI'paHHUKA, OCHOBHBIE | 1
JJIEMEHTBI MHOI'OIpaHHUKA, BBIITYKJIbIC u
HEBBIITYKJIbIE MHOTOI'DAHHUKH, pa3BepTKa




MHOI'OrpaHHUKA.

18

Nn-yrojibHas IpuU3Ma, TPaHU U OCHOBAHUSA
IIPU3MBI, IIpsIMasi ¥ HAKJIOHHAs IPU3MBbI

19

bokoBas u 1oJiHas MOBEPXHOCTh NIPU3MBI

20

[Tapamenenunen,
napajieJIenune/]l U €ro CBOMCTBA.

IIPSIMOYTOJIBHBIN

21

Nn-yrojibHas mnupaMuga, I'paHud W OCHOBAHHC
HNUpaMHnabl

22

bokoBas m momHas IMOBCPXHOCTh IMHUpaMUBbI,
IpaBUJbHasgd U YCCUCHHAA NNMpaMHuaad.

23

HOH?ITI/IC HpaBI/IHBHOFO MHOFOFpaHHI/IKa,
npaBWibHAas TpU3Ma W MpaBWIbHAS MHPAMHIA,
HpaBI/IJ'IBHaH TpeerJ'II)HaSI HI/IpaMI/IHa 158 HpaBI/IHLHBIfI
TETPadIp, KyO.

24

[IpencraBnenue 0 MIPaBUJIbHBIX
MHOT'OIPAaHHHUKAX: OKTa’Ap, JOJIEKAd AP U MKOCAIP.

25

CeueHust mpuU3MbI ¥ MUPaAMUIBIL.

26

CummeTpusi B IPOCTPAHCTBE: CHUMMETPHS
OTHOCHUTEJILHO TOUYKH, MPSMOH, TUIOCKOCTH.

27

OeMEeHTEI CUMMCTPHUH B nupaMuaax,
napauiCJICnmIcaax, npaBuJbHbIX MHOTI'OI'PAHHHUKAX.

28

BbruncieHne 3IEMEHTOB MHOTOTPAaHHUKOB:
pebpa, TuaroHaju, yIribl.

29

[Tnomans OGOKOBOW MOBEPXHOCTH U IOJHOU
MMOBEPXHOCTHU MPAMOUN MPU3MBI, IJIOIIaAb OCHOBAHHI

Teopema 0 OOKOBOIl MOBEPXHOCTH MPSIMOMH
IIPU3MBIL.

30

[Tmomans 00KOBOI1 IIOBEPXHOCTU 51
MOBEPXHOCTU TMPAaBWIBHON NHUPaMHIbI, TEOpPEMA O
IJIOIIAAN YCEUEHHON TUPAMMUIBI.

31

[Tonsatue 00 o6veme. OOBeM TUPAMUIBI,
IIPU3MBIL.

32

[TogoGHBIE TENa B MPOCTPAHCTBE.
COOTHOIJ_IGHI/IH Mexc;[y IJiomaasiaMunu HOBerHOCTeﬁ,
o0BbeMaMu ITOAOOHBIX TEI.

Hroro no pazaeny 2

OBHIEE KO/IMYECTBO YACOB 11O
ITPOI'PAMME

16

16

2 CEMECTP

Ne
/o

HanmMenoBaHue pa3/ie/ioB 4 TeM NPOrpaMMbl, TeM
yY4eOHbIX 3aHATHH

113

CP

Pa3nea 1. Tena Bpamenust

HI/IJ’II/IH}IPI/I‘—IeCKaSI MTOBCPXHOCTE.

Iununap.

Konuyeckasi moBepXHOCTb.

Konyec.




3 VYceueHHbIi KOHYC. 1

Cdepa u map 1
B3aumuoe pacnonoxxenue chepsl U miiockocta | 1
KacarenpHast mockocth K cdepe, MmiIomaib

chephl.
N3o06paxkenune Ten BpaleHUs Ha MIOCKOCTH. 1
Pa3zBepTka uunuHapa u KoHyca. 1
KombOunanuu Tell BpAILICHUS ull

MHOTOTPaHHHUKOB.

9 MHOrorpaHHMK, OIHMCAHHBIM OKOJO cdepsl, | 1
chepa, BOHMCaHHAas B MHOTOTPaHHHUK, WM TeEJO
BpaIICHUSI.

10 [Tonsitue 06 o6beme. OCHOBHBIE CBOICTBa 1
00BEMOB Tell.

11 Teopema 00 oObeMe  MPAMOYTOIBHOTO 1
napajuleJenUIe1a U CIEICTBUS U3 HEe.

12 O0bem muIMHIpa 1

13 O6beM KoHyca 1

14 OO6mbem mapa u miIonaas cepsl. 1

15 IToxoOHbIE Tela B npoctpanctse. | 1
CooTHoOIIEHUST MEXIY IUIOMAAsIMU MOBEPXHOCTEH,
00beMaMu MOJOOHBIX TEll.

16 Ceuennss  mwiMHApa  (MapajuIeIbHO u|l
NEPIECHIUKYISIPHO OCH)

17 Ceuenus koHyca (mapajuielbHOE OCHOBaHHIO | 1
U IIPOXOIILEE Yepe3 BEPIINHY ), CEUEHHMSI 11apa.

Hroro no pazaeay 1 7 10
Pa3znen 2. BeKTOpbI M1 KOOPAMHATHI B IPOCTPAHCTBE

18 Bektop Ha mIOCKOCTH W B MOpOCTpaHCTBE. | 1
CnoxxeHue M BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE
BEKTOPA Ha YHCIIO.

19 PasnojxeHne BeKTOpa MO TpPEM HEKOMILIAHAPHBIM 1
BekTopaM. [IpaBuio mapasuienenumnesa.

20 Pemenne 3aaa4, CBsI3aHHBIX C IPUMEHEHUEM ITPABHII 1
JICICTBUI C BEKTOpaMH.

21 [IpsamoyronbHas CHCTEMA KOOpPJAWHAT B|1
npoctpancTse. KoopanHaThl BEKTOpA.

[IpocTeiime 3a1a4u B KOOpAWHATAX.

22 VYron mexnay Bekropamu. CkaisipHOe IpousBeneHue | 1
BEKTOPOB.

23 Beluucnenue  yriaoB  Mexay — HOpSAMBIMH U 1
IJIOCKOCTSIMHU.

KoopaMHAaTHO-BEKTOPHBIM METOJX IIPU  PELIECHUU
reOMETPUUYECKUX 3a]au.

HToro no pazaeiy 2 3 3
OBHIEE KOJIMYECTBO YACOB 1O |10 13

ITPOI'PAMME




Pabouyasi nporpamma yuye0Horo kypca '""BeposiTHOCTB M cTaTHCTHKA"
IHosicHuTeAbHAA 3aNMCKA

VYueOHblii Kypc "BeposTHOCTH M craTtucTHka" 0a30BOTO ypOBHS SIBISIETCS MPOJOJDKCHHEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOTO YPOBHS OCHOBHOTO OOIIEro oOpa3zoBaHUS.
Y4eOHbIi Kypc TNpemHa3HauyeH Uisi (GOPMHPOBAHUS y OOYYAIOMIMXCS CTATUCTHYECKOW KYJIBTYPHI
U TOHUMAHUS DPOJIM TEOPUM BEPOSTHOCTEH KaK MaTEeMAaTU4YEeCKOro HMHCTPYMEHTa A H3y4YeHHs
CllydailHbIX COOBITHH, BeMMYMH U mpoueccoB. [Ipu m3ydeHun yueOHOro Kypca oOoramaroTcs
npeAcTaBiIeHus OOyyalolMXCcsi O METOJaX HCCIEAOBAaHUS M3MEHYMBOIO MHpa, pa3BUBACTCA
MOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH MaTEeMaTHYECKHUX METOJIOB IMO3HAHUS KaK HEOThEMJIEMOIl YacTH
COBPEMEHHOTI'0 €CTECTBEHHO-HAy4YHOI'O MUPOBO33PEHUSI.

Conepxanrie y4eOHOrO Kypca HampaBI€HO Ha 3aKpelUieHHE 3HAHWW, MOJYyYEHHBIX IPH
U3yYeHNH Kypca Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs, M HA pPa3BUTHE MPEICTABICHHHA O
CIy4alHbIX BEJIMYMHAX M B3aMMOCBA3SX MEXAy HMMHM Ha Ba)KHBIX MPHUMEpaX, CIOXKETbl KOTOPBIX
MOYEPIHYTHI
U3 OKpyXkaromero Mupa. B pesynprate y o0y4arommxcsi AOJKHO cHOpMHPOBATHCS IMPEACTaBICHHUE
0 Haubosee ynoTpeOUTENbHBIX U OOIIMX MATeMAaTUYECKUX MOJIENSIX, UCIIOIb3YEeMbIX AJISl OMUCAHUS
AQHTPOIIOMETPUUYECKUX U JEMOTpapHUuUecKuX BEJIMYMH, TMOTPEIIHOCTe B Ppas3IMyHOrO poja
U3MEPEHUsIX, JUIMTENbHOCTH Oe30TKa3HOW paboThl TEXHUYECKHX YCTPOWCTB, XapaKTEPUCTUK
MacCOBBIX SIBJIEHU U MPOILIECCOB B OOIIECTBE.

B coorBercTBMM C yKa3aHHBIMU IEISIMH B CTPYKType YydeOHOTo Kypca "BeposTHOCTH
M cTatucTuka" JUIs YPOBHS CpefaHero oOmiero oOpa3oBaHMsi Ha 0a30BOM YPOBHE BBIJEICHBI
CICIYIOINE OCHOBHBIC cojepkarenbHble JuHUU: "Ciy4ailHele COOBITHSI W BEPOATHOCTH',
"Ciy4aiiHble BEJIMUUHBI U 3aKOH OOJIBIIIUX YHCen".

Ba)KHy}O qaCTb yqe6Hor0 KypCa 3aHMMACT HU3YUCHHUC I'COMCTPUYCCKOTO H OMHOMHUAJILHOTO
pacnpeneneHHﬁ U 3HAKOMCTBO C HUX HCIPCPBIBHBIMH aHAJIOTAMHU - IMOKA3aTCJIIBHBIM U HOPMaJIbHBIM
pacnpeaciiCHUuAMM.

Conepxanne mauHuu "CnyyaiiHble CcOOBITHS ¥ BEpPOSTHOCTU" CIYXKMT OCHOBOW  JIJIst
(GbOpMUPOBAaHUS TPEICTABICHUNA O PACIPEACICHUN BEPOSITHOCTEH MEXTy 3HAYCHHUSMH CITyYaiHBIX
BEIMYMH, a TaKXKe dTa JIMHUS HeoOXxonuMma Kak 0asza Juisi M3ydeHHs 3aKOHa OOJNBIIMX YHCEN -
(GbyHIaMEHTaJIbHOTO 3aKOHA, JIEUCTBYIOLIETO B MPUPOJE U OOIIECTBE U UMEIOIIET0 MaTeMaTHYECKYIO
dbopmaymzarmio. CaM  3akoH OONBIIMX YWCENT TIpEeAJiaraeTcs B O3HAKOMHTEIBHOW (QopMme
C MUHUMAJIbHBIM HCIIOJIb30BAaHUEM MaTeMaTH4eCKoro (hopManu3ma.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU CIyYaWHBIMU BEIMYUHAMU, AKLECHTUPYIOT BHUMAaHUE
00yyaromuxcst Ha ONUCAaHUU M U3YyYEHHUM CIy4YaiHbIX SIBJIEHUH C MOMOIIBIO HETIPEPBIBHBIX (PYHKIIUIL.
OCHOBHOE BHUMAaHHE YZAENIAETCSA IOKA3aTEJIbHOMY M HOPMAJbHOMY pAaclpeAciieHUsIM, MpU 3TOM
IPEAIoJIaracTcsl 03HaKOMHUTEIBHOE U3YUeHUE MaTeprana 0e3 10Ka3aTelnbCTB IPUMEHSIEMBIX (DaKTOB.

OO6miee ynciio yacoB, Uil U3y4YeHus: yueoHoro kypca "BepositHOCTh U ctatuctuka", — 39 yacos:
B | cemectpe - 16 yacos, Bo 2 cemecTpe - 23 yaca.



Conep:xanue o0yuyenus B 1 cemectpe.

[IpencraBneHne MaHHBIX C TOMONIBIO Tabmui u amarpamm. CpenHee apudMeTHUECKOe,
ME€auaHa, HauOOJbIIIEE U HAaUMEHBIIIEE 3HA4YCHUMA, pa3Max, JUCIECPCUA U CTAHAAPTHOC OTKIIOHCHUC
YHUCJIOBBIX HAOOPOB.

CrnyualiHple SKCIIEpUMEHTHI (OMBITHI) W Cly4ailHble COOBITHS. OJeMEHTapHbIe COOBITHS
(ucxomwr). BeposTHOCTh citydallHOTO COOBITHS. BIHM30CTh YacTOTBI W BEPOSTHOCTH COOBITHH.
CrnyyaiiHble ONBITHI C PAaBHOBO3MOXHBIMHM 3JIEMEHTAapHBIMU COOBITHAMHU. BeposTHOCTH coObITHI B
OTIBITAaX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

Omnepanu Hajg COOBITUSAMHU: TE€peceyeHue, OObEIUHEHHE, MPOTHBOIOIOXKHBIE COOBITHS.
Juarpammsl Diinepa. @opmyJia ClI0KEHNS BEPOSITHOCTEM.

VYcnoBHas BEPOSATHOCTb. YMHOXKEHUE BEpPOSATHOCTEN. JlepeBO CIly4allHOIO 3KCIIEPUMEHTA.
®dopmya noHO#M BeposTHOCTU. He3aBucrumMbie cOOBITHSI.

KomOunaropHoe mnpaswio ymHOxeHHs. [lepectaHoBku u ¢dakTopuan. Yuciao couyeTaHUH.
Tpeyronbuauk [ackamns. @opmyna 6mHOMa HphroTOHA.

bunapublii ciayyaiiHblil ONBIT (MCTIBITAHKE), yerieX U Heyaaua. HesaBucumble ucnbitanusi. Cepust
HE3aBUCUMBIX UCTIBITAHUN 110 epBOro ycnexa. Cepusi He3aBUCUMBIX UCTIbITAaHUN bepHyu.

Cnyuaiinas BennuuHa. Pacnpenenenue BepostHocTed. J(narpamma pacnpeaenenus. [Ipumepst
pacripeieieHui, B TOM YHCJIe TEOMETPUUECKOe U OMHOMHUAIBHOE.

Conep:xanue o0yyeHust BO 2 ceMecTpe.

qI/ICJ'IOBBIe XapaKTepI/ICTI/IKI/I CHy‘I&ﬁHBIX BECINYNH: MaTeMaTHYE€CKOEC OXHIAaHUCE, zmcnepcns[
nu CTaH)IapTHOG OTKJIOHCHHC. HpI/IMepLI HpI/IMeHeHI/ISI MATEMAaTHUYCCKOro OXHWUJaHHsA, B TOM YHCIIC
B 3ajJla4axX M3 MOBCETHEBHOM XM3HH. MaTeMaTHYEeCKOEe OKHMJIaHWEe OMHAPHOM CIy4yallHOW BEITMYWHBI.
MatemaTtuyeckoe OKHUJaHHEe CYMMBI CITy4YaHbIX BEIMYUH. MaTeMaTuyeckoe OKUAaHUE U AUCTIEPCHS
reOMETPUUYECKOTO M OMHOMHAIILHOTO PACIPEICTICHUN.

3akoH OONBIIMX YHCEN W €ro poJib B Hayke, mpupojae U obmiecTBe. BBIOOpOUHBIA MeTOn
HUCCJIENOBAHMIA.

[Ipumepbl HENPEPBIBHBIX ClIy4YalHbIX BeNWYHUH. [IoHATHE O IIOTHOCTH pacupeeneHus. 3aaau,
IIPUBOJAIINE K HOPMAJILHOMY paclpezesieHuto. [IoHsITHe 0 HOpMaJIBHOM pacIpeiesICHUN.

IIpenmeTHble pe3yJbTaTbl OCBOEHHUS y4deOHOro kypca "BeposTHocTh M craTUCTHKA" Ha
0a30BOM YpOBHE Ha YPOBHE CpeHEro 00Iero o0pa3oBaHusl OPUEHTUPOBAHBI HA JJOCTH)KEHUE YPOBHS
MaTeMaTHYeCKOM TIpaMOTHOCTH, HEOOXOIMMOIOo sl YCIEUIHOTO peleHHus 3ajad M Ipoliem
B peabHOM U3HU, U CO3JJaHUE YCIOBUM ISl UX OOLIEKYJIbTYPHOTO Pa3BUTHSL.

IIpenMeTHble pe3yabTaThl 10 OTAEIBHBIM TeMaM YyuyeOHOro kypca "BeposTHocTh u
craructuka". K xoHiy 1 cemectpa oOydaronuiics HayYuTCs:

YUTaTb U CTPOUTH Ta6J'II/ILU:I " IuarpaMMbl,

OIIEPUPOBATh TIOHATHUSMHU: CpelHee apudMeThdecKkoe, MeAnaHa, HauOoJbllee, HaWUMEHBIICE
3HAYCHHE, Pa3MaxX MACCHBA YHCIIOBBIX JaHHBIX;



ONEpPUPOBATh TOHATHAMM: CIy4YalHBIH HSKCHEPUMEHT (OMBIT) M ClOy4ailHOe coObITHE,
AIIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIM MCXOM) CIy4alHOTO OMNbITa, HAXOAUTh BEPOSITHOCTH B
OTBITaX C PAaBHOBO3MOXKHBIMU CITyYailHBIMH COOBITHUSIMH, HAXOIWUTh W CPAaBHUBATH BEPOSTHOCTH
COOBITHI
B M3YUYEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX;

HaxoJUTh U (POPMYyIHpPOBATH COOBITHSA: TIepecedeHue M OOBEAUHEHWE JaHHBIX COOBITHH,
COOBITHE, IPOTHBOMIOJIOXKHOE TAHHOMY COOBITHIO, TTOJI30BAThCS AMarpaMmaMu Ditiepa U Gopmyoi
CJIO’KEHUS BEPOSITHOCTEH MPH PEIICHUH 33]1a4;

OIICpHUPOBATH TIOHATUAMU: YCJIOBHAsA BCPOATHOCTb, HE3aBHCHMBIC CO6LITI/I$[, HaxoauThb
BCPOATHOCTHU C IMOMOLIBIO ITpaBUJia YMHOXKCHNS, C IOMOIIBIO ACPECBA CJIy‘IElfIHOI‘O OIIbITAa,

MPUMEHATh KOMOMHATOPHOE MPABWIIO YMHOKEHHS TIPU PEIICHUH 3a/1a4;
ONEPUPOBATH ITOHATUSMHU: HUCIBITAHNE, HE3aBUCUMBIE UCIIBITAHUS, CEpUS UCIIBITAHUH, YCIIEX

U HEyada4da, HAXOAUTHL BCPOATHOCTHU COOBITUH B CCPUHU HE3aBHCHMBIX HCHBITaHUI 0 IEpBOro
ycrexa, HaXOJUTh BEPOATHOCTH COOBITUH B CEpUU UCTIBITaHUK bepHym;

OIICPUPOBATL IMOHATHUAMMU: cnyqaﬁHa;I BCJIMYMHA, PACIIPCACICHUC BCpOﬂTHOCTeﬁ, JAuarpaMma
pacipeaciaCHus.

IIpeaMeTHble pe3yJbTaThl 10 OTACIbHBIM TeMaM YyuyeOHOro Kypca "BeposTHOCTb
u cratuctuka". K koHIty 2 cemecTpa o0yyaromuicss Hay4InuTCs:

CPaBHUBATH BEPOATHOCTU 3HAYCHUM CIIyYalHOM BEJIUYMHBI I10 PACIPENEICHUIO WIH C IIOMOIIBIO
JUarpaMm;

OTICpUPOBATH MOHATHEM MATEMATUYECKOTO OXKHIAHMS, PUBOJUTH PUMEPHI, KaK MPUMEHSIECTCS
MaTeMaTUYeCKoe OXKUJAHWUE CIyYalHOW BEJIWMYHMHBI, HAXOAUTh MAaTEMAaTHYECKOE OXKUJAHUE TI0
JAHHOMY pacIpeleleHHIO;

HUMCTDb IPCACTABIICHUC O 3aKOHEC OONBIINX YUCCII,

HUMCETH NIPCACTABIICHUC O HOPMAJIBHOM PACIIPCACIICHUU.

TEMATHYECKOE IINTAHUPOBAHHUE

1 CEMECTP
Ne | HammeHoBaHMe pa3/iesioB U TeM NPOrpaMMbl, TeM | Y I13 CP K
n/n Y4eOHBIX 3aHSITHH
1 [IpencraBneHne MaHHBIX C MOMOIIBIO TAOMUIl U | 1
Juarpamm.
2 Cpennee apudMeTHIecKoe, Menuasa, | 1

HauOoJiblllee W HAWMEHbIIIEe 3HAYCHHS, pa3Max,
JTUCTIEpCUsl U CTaHJIAPTHOE OTKJIOHEHHE YHCIIOBBIX
Ha0OpOB.

3 CnyualiHple  SKCHEpUMEHTHI  (OMBITBI) U 1
Cilly4ailHble COOBITUSI. ODJIEMEHTapHbIE COOBITHS
(ncxonpl). BeposaTHOCTH CIIy4afHOTO COOBITHSI.

4 bnu3ocTh 4acTOTHl U BEPOSITHOCTH COOBITHH. | 1




CﬂyqaﬁHble OIIBIThI C PaBHOBO3MOKHBIMHA
OJICMCHTApPHBIMHA COOBITHSIMH.

5 BepositHocTn  coObITMHE B ombITaXx ¢
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSIMHU.

6 Onepauuy HaJx COOBITUSIMU: IIEPECEUECHHUE, 1
00beAMHEHNE, TPOTUBOIIOIOKHBIEC COOBITHUS.

7 Juarpammbl  Oiinepa. @opmyna CIOKEHUs
BEPOSITHOCTEH.

8 VYcnoBHas BEPOSITHOCTb. YMHOXeHue 1
BEPOSITHOCTEH.

9 HepeBo ciydaitHoro skcnepumenta. @opmyiia 1
MOJIHOW BEPOSITHOCTH.

HesaBucumbie cOOBITHS.

10 Kombunatopaoe IIPaBUJIO YMHOKCHHSL. 1
[TepectanoBku u pakTopHal.

11 Yucno coueranui.

12 Tpeyronbauk Ilackans. dopmyna OuHOMa
Hprorona

13 bunapHbIli CclTydaifHBIA OMBIT (MCIBITAHUE), 1
yCcrex M Heyjaya.

14 HeszaBucumpbie HCTIBITAHMUSL. Cepus
HE3aBUCHUMBIX UCTIBITAHUN JI0 TIEPBOTO yCIexa.

Cepusl He3aBUCHMbBIX MCIIBITAHUN bepHyIun.

15 Crnyuaiinas BEJIMYMHA. Pacnipenenenue
BEPOSITHOCTEH.

16 Huarpamma pacnpeeseHusl. [Ipumepsl
pacmpesiesieHdid, B TOM YHCJIE T€OMETPUYECKOE U
OMHOMUAJIbHOE.

OBHIEE KOJUYECTBO YACOB 11O 4 2
INPOI'PAMME
2 CEMECTP
Ne | HammeHoBaHMe pa3/iesioB U TeM NPOIrPaMMbl, TeM I13 Cp
n/n Y4eOHbIX 3aHATHI
Marematuueckoe 0KUIAAHKE.

2 BrrurciieHue MareMaTU4eCcKOro OXXUAAHUSA I10 1
JAHHOMY pacipe/IelIeHUIO

3 Hucnepcust. 1

4 CranmapTHOE OTKIIOHEHHE. 1

5 CrydaitHas BeJTMIHHA

6 CpaBHEHME BEPOSITHOCTH 3HAYEHUH CITy4alHON
BEJIMYUHBI

7 Brruncnenue YUCIIOBBIX  XapaKTEPUCTHK 1
CIy4YalHbIX BEJIMYNH

8 [IpuMeHeHne MaTeMaTHYEeCKOro OKUIAHUS




9 bunapnas ciry4aiiHas BeIM4uHa 1

10 MatemaTtuueckoe OKHJJaHUE OuHApHOI 1
CIIy4alHON BEJTMYUHBI.

11 Marematugeckoe OXXHJaHue CYMMBI 1
CITYYaiHbIX BEJTUYHH.

12 I'eomeTpuueckoe pacnpeneneHue 1

13 MaremaTuueckoe 0KUJJaHHE F€OMETPUIECKOTO 1
pacrpeiesieHuUs.

14 buHoMUHANIBHOE pacnpenesieHne 1

15 MaremaTndeckoe OXKUIaHue OWHOMHAJILHOTO 1
pacrpeiesieHus.

16 Jucniepcusi OMHOMHAJIBHOTO PaCIIpEICIICHHUS. 1

17 Jucnepcusi reoMeTpudecKoro pacnpeaeneHus. | 1

18 3aKoH OOJNBIINX YHCET 1

19 Br160pouHBIii METOA UCCIIE0BAHUH. 1

20 HenpepsiBHbIE CydaliHbIE BEIUYHHBI. 1

21 IInoTHOCTB pacnpeneneHus. 1

22 3amaun, MIPUBOISIIIINE K HOPMaJIbHOMY
pacrpeesICHHUIO.

23 [ToHsiTHE O HOPMAJIBHOM PaCIpPEAECICHUH.
OBLHIEE KOJIMYECTBO YACOB 11O |11 8 2
IHPOI'PAMME

B denepanbHbIX ¥ perHOHAIBHBIX MPOIEAYpPax OIEHKH KauecTBa 0O0pa30BaHHs HCIIOJIB3YETCS
nepeveHb (Koanu(puKaTop) pacripeie]ICHHBIX 0 CEMECTpaM MPOBEPSAEMBIX TPEOOBaHHMIA K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOW 00pa30BaTEIILHON MPOTrpaMMbl CPETHETO OOIIero oOpa3oBaHHSI U JJIEMEHTOB

COACPIKaHUA 110 MAaTEMATUKCE.

[TpoBepsieMmble TpeOOBaHU K pe3ybTaTaM OCBOCHUSI OCHOBHOM
oOpa3oBaTesibHOM nporpammsl (1 cemecTp)

Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOTrpaMMBbl CPETHEr0 00I1IeT0 00pa30BaHUS
pe3ynbTaTta
1 Yucrna v BIYHCICHUS
11 OnepupoBaTh MOHATHSIMH: pAlMOHAIBLHOE U JIEHCTBUTEIBHOE YHUCIIO,
) OOBIKHOBCHHASI M JICCATHYHASL APOOb, TPOIICHTHI
12 BeimonuaTe  apudmMeTHdyeckue  Onepanuu € PaldOHAIBLHBIMH
' JICUCTBUTEIbHBIMHU YHCIIAMU
1.3 BbINoHAT,  NPUOIMIKEHHBIE  BBIYMCICHHS,  UCIOJb3YS




OKpYIJICHUS, AEJaTh MPUKUIKY U OLEHKY PE3yJIbTaTa BbIYMCICHHI

1.4

OnepupoBaTh MOHATUSAMU: CTENEHb C LIEIBIM [TOKA3aTEIEM, CTaHAApTHAs
(¢bopMa 3anmucH JEHCTBUTENHHOTO YKCIa, KOPEHb HAaTYpaJbHON CTENEeHHU;
UCIOJIb30BATh MOJAXOAAIIYI0 (POPMY 3aIUCH JIEHCTBUTENBHBIX YHCEN IS
peneHus] TPaKTUYECKHX 3a/1a4 ¥ IPEICTABJICHHUSI TaHHBIX

1.5

OnepupoBaTh MOHATHSIMHU: CHHYC, KOCHHYC W TaHT€HC MPOU3BOJHHOTO
yria; WCIOJNb30BaTh 3allMCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHBIC
TPUTOHOMETPUYECKHE (DYHKITHHI

YpaBHEHUsI 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPABHEHHUE, HEPABEHCTBO, IIEJI0E,
panuoHaIbHOE, HPPALMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHICCKOE YPABHCHUE

2.2

BreimonasaTe mpeoOpa3oBaHUST TPUTOHOMETPUYECKUX BBIPAKCHUH U
pelaTh TPUTOHOMETPUYECKUE YPABHEHUS

23

BrinonusaTe npeoOpa3oBaHus 1ENbIX, PAIlMOHATBHBIX U UPPALMOHATBEHBIX
BBIDQXCHUI M peIIaTh OCHOBHBIC THITHI IEJIBIX, PAIMOHAIBHBIX U
WPpallMOHAILHBIX YPAaBHEHUI 1 HEPABEHCTB

24

[IpumeHATh ypaBHEHMS U HEPABEHCTBA Ul PELIEHUS MATEMAaTUYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3aIudHbIX 00JaCTeN HAYKW U PEAIbHON KU3HU

2.5

MopenupoBaTh peajbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAXEHUSI, YPABHEHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJa4M, UCCIEN0BAThH
IIOCTPOEHHbIE MOJIEJIU C UCIOJIb30BAaHUEM almapaTa aareopbl

DYHKINU U TpapuKu

3.1

OnepupoBaTh MNOHATUAMHU: (QYHKIUS, CMNOCOOBl 3adaHus (yHKUUH,
001acTh OIpenesIeHus] M MHOXXECTBO 3HAaYeHMH (yHKOUM, Tpaduk
(GyHKIMY, B3aUMHO 00paTHBIC (YHKITUU

32

OHepI/IpOBaTI) MHNOHATHUAMU. YCTHOCTh MW HCYCTHOCTH (1)YHKIII/II/I, HYJIN
(I)YHKI_[I/II/I, IIPOMCIKYTKH 3HAKOIIOCTOAHCTBA

3.3

Wcnonb3oBath rpaduku pyHKIMN 1)1 pelieHus] ypaBHEHUN

34

Ctpouts u uwutaTh TpaduKku JUHEHHONW GYHKIUHM, KBaAPATUIHON
(GYHKIUY, CTENIEHHOW (DYHKIMHU C IIEJIBIM ITOKa3aTelieM

3.5

Hcnonp3oBath rpadukd  (QYHKIUHA U1 KMCCISAOBAHHUS IPOIECCOB U




3aBUCUMOCTEH TpHU PELICHUU 3aJad M3 JAPYIHX y4eOHBIX MPEIMETOB U
peaslbHOM  JKM3HM, BbIpakaThb (GOpMyJIaMH 3aBHCHUMOCTH  MEXKIY
BEJIMYNHAMHU

4 Hayayia MaTeMaTHUECKOTO aHAIN3a
41 OnepupoBaTh MOHATHSIMU: IIOCIIEIOBATENLHOCTh, apu(MeTHUecKass u
) reoMeTpruyecKas Nporpeccuu
OnepupoBaTh MOHATHSAMH: OECKOHEUHO YOBbIBaOIlasi TeOMeTpUuyecKas
4.2 mporpeccusi, CcymMma O€CKOHEYHO  YOBIBalOIled  TreoMeTpuyecKon
IPOrpeccuun
4.3 3agaBaTh MOCIIEIOBATEILHOCTH PA3IMIHBIMK CTIOCOOAMH
44 Hcnons30BaTh CBOWCTBA IOCIIENOBATEIBHOCTEH M IMPOTPECCUU A
' pELIEHNUS PEATbHBIX 3a4a4 NPUKIAJHOTO XapaKkTepa
5 MHOX€ECTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHAMHU: MHOXKECTBO, OIIEpallMi HaJL MHOXECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juisi  ONHUCAHUs
5.2 peaIbHBIX MPOLECCOB M SBJIECHUM, NMpPU pEUIeHUM 3aJad U3 JIPYTux
yueOHBIX IPEAMETOB
53 OnepupoBarb  NOHATUAMM:  ONpEACIECHUE, TEOpeMa,  CIEICTBUE,
] JI0Ka3aTeNIbCTBO
6 Teopust BEpOATHOCTEH M CTATUCTHKA
6.1 UnTath U CTPOUTH TAOJIUIIEI U JHATPAMMBI
OnepupoBaTh MNOHATHSAMHU: CcpefHee apupMETHUEeCKoe, MeInaHa,
6.2 HauOoJblllee, HaMMEHbIEEe 3HAYEHHE, pa3Max MacCHUBa YMCIOBBIX
JTAHHBIX
OnepupoBaTb MOHATUSAMU: CIy4YaWHBIH OSKCIEPUMEHT (ONBIT) U
cilydyaifHoe cOOBbITHE, 3JIEMEHTapHOe COObITHE (3JIEMEHTApHBIN HCXO.)
6.3 CIIy4ailHOrO  ONBITa;  HAXOAWTh  BEPOSATHOCTH B  ONBITaX C
PABHOBO3MOXHBIMH CIIyYailHBIMH COOBITMSIMHU, HaXOJIUTh M CpPaBHHUBATH
BEPOSTHOCTHU COOBITHI B U3YUEHHBIX CIyYalHBIX SKCIEPUMEHTaX
Haxomute u (dopmMynupoBath cOOBITHA: TepecedeHne W 0ObeInHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO;

NOJIb30BATLCSL  JMarpamMMamMu  Disiepa ¥ HOpPMYJIOH  CIIOKEHUS




BEPOSITHOCTEH MpU PEHICHUH 3324

OHepI/IpOBaTB MOHATHUAMU:  YCIIOBHAd  BCPOATHOCTH, HC3aBUCUMBIC

6.5 COOBITHS; HAXOAUTh BEPOSTHOCTH C MOMOIIBIO MpaBWJIa YMHOXEHUS, C
TIOMOTIBIO JIEPEBA CIYYAHHOTO OMbITA
6.6 [TpuMeHITh KOMOMHATOPHOE MPABHIIO YMHOXKEHHUS MPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSIMU: UCIIBITAHUE, HE3aBUCUMbIE UCTIBITAHUS, CEPUS
6.7 WCTIBITAaHUH, YCIIEX W HEyaaua; HaXOIUTh BEPOSITHOCTH COOBITHH B Cepun
) HE3aBUCUMBIX HMCIBITAHUK J0 INEPBOr0 yCIEXa, HAXOAUTh BEPOSITHOCTH
cOOBITHH B CEpUU UCTIBITaHNI bepHyn
6.8 OnepupoBaTh MOHATUSAMH: ClIlydailHash BeJIWMYHMHA, pacHpeaesieHue
) BEPOSITHOCTEM, IMarpaMMa pacrpeiesieHust
7 ['eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, MPsIMas, MIIOCKOCTh
79 [IpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELICHUHU
) T€OMETPUUCCKUX 3a71a4
73 OnepupoBaTh TOHATHUSAMU: TAPAIICTBHOCTh M MEPHEHANKYJSIPHOCTH
) MPSIMBIX U TUIOCKOCTEN
74 KrnaccudunupoBars B3aMMHOE pacHoNiOKEHUE MPSMBIX U TIOCKOCTEH B
) TIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JABYTPAaHHBIM YTOJI, TpaHU JABYTPAHHOTO YIJIa,
7.5 pebpo ABYTPAHHOTO yTia, JUHEWHBIH Yroll JBYTPaHHOTO YIiia, TpaaycHas
Mepa JBYTPAHHOTO yIJja
76 OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHHK, BBIMYKIbI W HEBBITYKJIBIN
) MHOTOT'PAHHUK, 3JIEMEHThl MHOTOIpaHHUKA, TPABUJIbHBIN MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHHMKOB (MHMpamMuaa, MpU3Ma,
’ PSMOYTOJIbHBIN MapajuIeIenuIe, Kyo)
KnaccupumupoBat  MHOTOTPaHHWKH, BBIOMpasl  OCHOBAHHS  JUIS
73 knaccubukanud  (BBIMYKJIbIE M HEBBINYKJIBIE  MHOTOTPAaHHUKH,
’ MpPaBWIbHBIE MHOTOTPAHHHUKH, TPSMbIE W  HAKJIOHHBIE MPU3MBI,
TapajuIeIeuIe bl
79 OnepupoBathb HOHATUAMMU: ceKylas IUIOCKOCTb, ceueHune

MHOI'OI'PaHHUKOB




7.10

OOBSCHATD NPUHLMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOIPaHHUKOB,
HCIIOJIb3YSI METOJL CIIE0B

7.11

Crpoutp cedyeHHMs] MHOTOTPAHHMKOB METOJOM CJEAOB, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYP:
BHJI CBEPXY, COOKY, CHH3Y

7.12

Pemarn 3aa4u Ha HaXOXJACHUC I'COMCTPUUCCKUX BCIIMYHUH I10 06pa3uaM
WK aJroputMaMm, HOPHUMCEHAA H3BCCTHBIC AHAIIMUTHYCCKHUC MCTOAbI IIPH
peluIiCcHUKU CTaHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha  BbIYHCIICHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMSA TOYKaMH, OT TOYKH OO HpSIMOﬁ, OT TOYKH A0
IIJIOCKOCTH, MCKY CKPCHIUMBAIOIIUMHUCS ITPSIMBIMHA

7.13

Pemarn 3aa4u Ha HaXOXJACHUC I'COMCTPUUCCKUX BCIIMYHUH I10 06pa3uaM
WK aJroputMaMm, HNPHUMCHAA H3BCCTHBIC AHAIIUTHYCCKHUC MCTOAbI ITPH
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYMUCIICHUC YIJIOB
MCXKAY CKPCIIMBAIOMIUMUCA NPAMBIMU, MCKIY HpSIMOfI N IJIOCKOCTBIO,
MCXKAY IJIOCKOCTAMMU, ABYI'PAHHLIX YIJIOB

7.14

Bbuncnare o06beMBbl M IUIOMIAAM  HOBEPXHOCTEH MHOTOIpaHHHMKOB
(mpu3ma, nupamua) ¢ IpUMEHEHUEM (OpPMYJI, BBIUUCIATH COOTHOILICHUS
MEXAY IUIOUIAIIMH IIOBEPXHOCTEH, o0beMaMu OJJOOHBIX
MHOT'OI'PaHHUKOB

7.15

OnepupoBaTh MOHATUSMHU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTypBHI

7.16

W3BnekaTh, NpeoOpa3oBbIBaTh W HHTEPNPETHPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX (Urypax, MpeJICTABICHHYIO Ha
yepTexax U pUCYHKax

7.17

[IpumensaTh reomerpudeckue (GakThl ISl PEUICHHS] CTEPEOMETPHUECKHUX
3a/a4, MpEeAroiaraloliuX HECKOJIbKO IIaroB PpEHICHMs, €CJIHU YCIIOBUS
NPUMEHEHUs 33JIaHbl B SBHOU hopMme

7.18

[IpumensaTh npocTelIve MpPOrpaMMHBIE CpPEACTBA M 3JIEKTPOHHO-
KOMMYHHKAIIMOHHbIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4

7.19

[IpuBOaUTE TpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
JKU3HM, pACIIO3HABATh IIPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE

7.20

[IpumeHsTh MOTyUYEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHbIe
CUTyallUd M TPUMEHITh HW3YYCHHBIC TMIOHATHUA B TMPOIECCe TOMCKA
peleHus MaTeMaTHYeCKH chopMyIUPOBAHHOMN poOJIeMBl,
MOJICJIUPOBATh PEAIbHBbIC CUTyalluu Ha SI3bIKE T'€OMETPHH, HCCIIEI0BAThH
MOCTPOCHHBIE MOJIEIHN C HCIOJIB30BAaHUEM TE€OMETPHUYECKHX IMOHATHI U
TEOpEM, arlrapaTta ajredpbl, pelmaTh TPAKTUIECKUE 3a/1a4, CBI3aHHBIC C




HaXO0XJICHHUEM I'COMCTPUYCCKHNX BCJIMYNH

[IpoBepsiemble A1€eMEHTHI coiepKaHus (2 ceMecTp)

Kon ITpoBepsieMblii 2IEMEHT COJIEp/KaHus
1 UYricia 1 BBIYUCIICHUS
Pammonanbheie yncna. OOBIKHOBEHHbIE U JECATHYHBIE JpOOU, MPOLEHTHI,
OecKOHEUYHbIE MepHoauYecKre JapoOu. Apudmernyeckue omnepauuud ¢
1.1 pallMOHANBHBIMU ~ YHUCIIAaMH,  [peoOpa3oBaHUs  YHUCIOBBIX  BBIPAKCHH.
[Ipumenenue apoOel W MPOLEHTOB MJs pEUIeHHs] MPHUKIAJHBIX 3ajad U3
pPa3JIMYHBIX OTPACJIEN 3HAHUMN U PEATIbHOM KU3HU
JleiicTBuTenpHple  4Mcla. PalyoHanbHblE W MppalMOHAIbHBIE — YHCIA.
12 ApudmeTrnueckue omnepanuu ¢ IeHCTBUTENbHBIMH 4uciaMu. [lpubnuxeHHble
’ BBIUMCIICHUS, TpaBUia OKPYIJIEHWs, IPUKUIKA U OLIEHKa pe3yibTara
BBIYMCIICHHI
Crenens ¢ uenbM nokasarenaem. CtanaapTHas popMa 3anucu J1eHCTBUTEIBHOTO
1.3 yucna. Mcnonb3oBaHue MOIXOASIIEH (OPMBI 3allUCH JEHCTBUTEIbHBIX YHCET
JUISL pEIICHUs] NPAKTUUECKUX 3314 U IPEACTaBICHUS JaHHBIX
1.4 ApudpmeTrnueckuii KOpEHb HaTypaJIbHON CTEIICHHU. [erictBus c
) apu(pMeTHYECKUMH KOPHIMHU HATypaJIbHOM CTENEeHU
15 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
) APKTAaHI'€HC YHUCIOBOIO apr'yMEHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 ToxaecTBa M TOXKISCTBEHHBIC TPEOOpa30OBAHUS
29 [Ipeobpa3zoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. OcHoBHbIE
) TPUTOHOMETpHUUYECKUE (HOPMYIIBI
23 VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTon
) WHTEPBAIOB
2.4 PerieHue 1enpix U ApoOHO-paIMOHAIBHBIX YPABHEHHI H HEPABEHCTB
2.5 Penienue nppanvoHaabHbIX YPABHEHUN U HEPABEHCTB
2.6 PerieHre TpUrOHOMETPHUYECKUX YPABHEHUIM




[IpuMeHeHNne ypaBHEHMI W HEPABEHCTB K PEHICHUIO MAaTEMaTHYECKHMX 3a7ad U

2.7 N .
3a/1a4 U3 pa3IuIHbIX 00JIACTe HAYKU U peabHOU KU3HU
3 ODyHKIMH U TpaduKu
31 @ynk1us, crnocoosl 3ananus Gynkuun. 'papux ¢ynkumu. Bzaumuo obpaTHble
) (byHKIIAH
39 OO6nacTe ompeneneHus U MHOXKECTBO 3HaueHuUd ¢yHkiuu. Hymu Qyskumu.
) ITpoMeKyTKH 3HAKONOCTOSHCTBA. YeTHbIE M HeUeTHbIE (PYHKIIUU
33 Crenennas GyHKIUS C HATypalbHBIM U IENbIM ToKa3aTeneM. Ee cBoilicTBa u
) rpadguk. CBoicTBa ¥ rpadUK KOPHS N-0i CTETICHU
34 TpuronomeTrpuyeckass OKpPYKHOCTb,  OINpEAENeHue TPUTOHOMETPHUUECKHUX
) (YHKIIUHI YHUCIOBOTO apryMEHTa
4 Hauana maTemaTuueckoro aHajanza
41 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs MOCIeI0BaTEIbHOCTEH. MOHOTOHHbIE
] IIOCJIEI0BATEIbHOCTH
Apudmernueckass U reoMerpuueckas mporpeccuu. beckoHeyHo yObIBarolas
49 reOMEeTpUYECcKast IIpOrpeccusl. Cymma 0ECKOHEUHO yObIBaromeit
’ reoMeTpuueckor nporpeccur. Popmysa CII0KHBIX NPOLEHTOB. Mcnonb3oBanue
MIPOTrPECCUU JJIsl PEHICHUS] peaJIbHbIX 3314 PUKJIATHOTO XapaKkTepa
5 MHOK€eCTBa U JIOTHKA
MHoxecTBO, omnepauuu Haja MHokecTBamu. Jlmarpammbsl Oiinepa - BeHHa.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOI'O amrnapaTa JUlsl ONUCaHUs peabHbIX
MIPOLIECCOB U SBJICHUH, IPU PEHICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB
5.2 Onpenenenue, Teopema, CieJICTBUE, 10Ka3aTeIbCTBO
6 Teopusi BeposiTHOCTEH M CTAaTUCTHKA
[IpencraBneHne MaHHBIX C TMOMOIIbI0 Tabmuil W auarpamm. Cpennee
6.1 apudmernueckoe, MeauaHa, HaWOOJbIIICE W HAWMEHBINCC 3HAYCHUSA, pa3Max,
JCTIEPCHsl M CTAHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Crnyuaiinple 5KCIIEpUMEHTHI (OMBITHI) M CIIy4aiiHble COOBITHSA. DJIEMEHTapHbIE
6.2 coObITust (McXozbl). BepossTHOCTH ciydailHOTO cOOBITHA. BIu30cTh 4acTOTHl U

BEPOSITHOCTH  coObITUH.  CiywaiiHple  OMNBITBI € PaBHOBO3MOXKHBIMU
JJIEMECHTAPHBIMU  COOBITHsIMH.  BeposiTHOCTH ~ COOBITHII B ONBITaX ¢




PaBHOBO3MOXHBIMU 3JICMCHTAPHBIMHA COOBITUSIMU

6.3

Onepanuu Haja COOBITUSAMHM: TIepeceueHue, OOBeAMHEHHE, MPOTHBOIOIOKHBIC
coObITus. Jlmarpammel Diinepa. Dopmyria CI0KEHUS BEPOSITHOCTEHN

6.4

VYcnoBHas BEpPOSATHOCTb. YMHOXKEHHME BEpOSTHOCTEH. [lepeBo ciryyallHOro
skcnepumenTa. dopmyia nmosHoi BeposiTHoCTH. HezaBucumble coObITHs

6.5

Komb6unaroproe mpasuno ymHoxkeHus. [lepecranoBku u Qaxtopuan. Ywucio
couetanuii. Tpeyronpauk [lackams. opmyna 6mHOMa HhioTOHA

6.6

bunapHblii ciydaliHbIil ONBIT (MCHBITaHUE), ycrex U Heynada. HesaBucumbie
ucneltanus. Cepusi HE3aBUCUMBIX HCIHBITaHUN 10 nepBoro ycmexa. Cepus
HE3aBUCUMBIX HUCTIbITaHNN bepHyman

6.7

Crnyuvaitnass ~ BenmmuuHa.  Pacmpenenenwe  BeposiTHOCTed.  [[uarpamma
pactpeaenenus. [Ipumepsl pacnpeneneHuil, B TOM YHUCJIE F€OMETPUUYECKOE U
OMHOMHAIBHOE

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, npsimasi, MI0CKOCTh, IPOCTPAHCTBO.
[lonatne 00 aKCMOMAaTHMYECKOM MOCTPOEHHHM CTEPEOMETPHUU: AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX

7.2

B3auMHOe pacnonokeHue TpsAMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajjielbHble M CKpelluBarouyecs npsmble. [lapamienbHOCTh MPSIMBIX U
IUIOCKOCTEHl B MPOCTpaHCTBE: NapajulejbHble TMpsIMblE B IPOCTPAHCTBE,
NapaJUIeIbHOCTh TPEX MPSAMBIX, MApaJIEIBHOCT MPSMOU U IJIOCKOCTU. YTIIBI €
COHAIIPaBJICHHBIMH CTOPOHaMH, YroJl MEXIy NpPSIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  INIOCKOCTEH:  NapajulelbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuieNbHBIX MIockocTed. Ilpocteiimme mpocTpaHCTBEeHHBIE (UTYpBI Ha
IJIOCKOCTH: TETPadp, KyO, apasuienenunesi, IOCTPOCHUE CeYeHUH

7.3

[lepneHIUKYISIPHOCTh NMPSAMOM M IIJIOCKOCTH: NEPIEHIUKYJIAPHBIE MpSIMBIE B
IIPOCTPAHCTBE, IPSMBIE IMapaUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAMKYJIIPHOCTU IPSAMOM M IIJIOCKOCTH, TEOpeMa O MpsMOU
MEPIEHIUKYIISIPHON IJIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YO MEXKIY NPAMOU U
IUIOCKOCTBIO, JIBYI'PAHHBIM  yrojl, JIMHEHHBIA Yrojd JBYI'PAaHHOIO yruja.
[lepnieHauKynssp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHHe OT MpsIMOM A0 IUIOCKOCTH, MPOEKLUs (UIypbl Ha IJIOCKOCTb.
[lepneHIUKYIAPHOCTh IUIOCKOCTEH: MpPU3HAK IEPIEHIUKYISAPHOCTH JIBYX
miockocTeil. TeopeMa o Tpex NeprneHIuKyJIsIpax

7.4

IIoHsATHE MHOIOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOI'DAHHHKA, BBIITYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PaHHHUKH, Pa3BepTKa MHOrOrpaHHuKa. [Ipu3ma: n-yronsHas
IpU3Ma, TPaHU U OCHOBAHUS MPU3MBI, IPsIMasi U HAKJIOHHAas IPU3MBbl, OOKOBas U
IIOJIHAsL  IIOBEPXHOCTh  npusMbl.  llapamnenenunen,  npsiMOYIrOJIBHBIN




napajuiejenume] u ero csoucrsa. Ilupamuna: n-yrosnbHas nupamuja, rpaHu U
OCHOBaHME TMHUpaMHIbl, OOKOBas W TIOJHAasg T[OBEPXHOCTb HHUPAMUJBL,
IIpaBWIbHAasl W YyCEUEHHas NHpaMua. OJIEMEHThl MHPU3Mbl WU IUPAMMIBIL.
[IpaBuibHBIE MHOTOTPAaHHUKH: IOHSATHE TPABWIBHOTO MHOTIOTPAHHHKA,
[IpaBUJIbHAs I[IpU3Ma U IIpaBUJIbHAs IUpaMuUia, IPaBUIbHAs TpEyroyibHas
nupaMmia ¥ MpaBWIbHBIA TeTpadap, KyO0. IlperncraBienue o mpaBHIIbHBIX
MHOTOTpaHHHMKAaX: OKTa’aAp, JoJAeKa’dap U ukocadn CeueHus MNpuU3Mbl H
MIAPaMUbI

CI/IMMeTpI/ISI B IIPOCTPAHCTBE: CHUMMETPUA OTHOCUTCIIBHO TOYKH, Hp?[MOfI,

7.5 IJIOCKOCTH. OJEMEHThl CUMMETPUM B MNHpaMHJIax, Napajuienenunenax,
MIPABUIIbHBIX MHOTOTPAHHUKAX
Brruncnenue 3meMeHTOB MHOTOTPAaHHHUKOB: pedpa, nuaroHanu, yrisl. [lnomans
OOKOBOI TMOBEPXHOCTH M TOJIHOM MOBEPXHOCTU MPSMOM MPHU3MBI, TUIOIIATH
76 OCHOBaHUH, TeopeMa O OOKOBOW MOBEPXHOCTU NpsAMOM mpusMmbl. [lnomans
’ OOKOBOI TMOBEPXHOCTU M TOBEPXHOCTH MPABWIBHOW MHpaAMUABI, TEOpeMa O
IJIomaad ycedeHHod nupamuzasl. [lonstue o6 obobeme. OOBEM mHUpaMUIBI,
TIPU3MBbI
77 [Tomo6upie Tema B mpocTpancTBe. COOTHOIIGHUS MEXIY IUIOUIAASIMU
) MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEJl
[TpoBepsiembie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeIbHON MTPOTPaMMEI (2 ceMecTp)
Kon [IpoBepsiemble peaMeTHBIE pe3yJIbTaThl OCBOCHHS] OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MTPOTrpaMMBbl CPETHEr0 00IIeT0 00pa30BaHUS
pe3yibTaTa
1 Uucna v BBIYUCICHUS
OnepupoBaTh MOHATHSMH: HATypalbHOE, LIEJ0€ YHCIO0; HCIOIb30BaTh
1.1 MPU3HAKK JIETUMOCTH IIEJIbIX YHCEJN, Pa3JI0KEHHWE YHClia Ha MPOCThIE
MHO>KUTEJH IS PeIIeHuUs 3aa4
1.2 OnepupoBaTh MOHITHEM: CTETICHb C PallMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBath NOHATHAMHE: JIOTapuM Ynca, JECATUUYHbIE U HATypaTbHbIE
) sorapuhMbl
2 YpaBHEHUsI 1 HEPABEHCTBA
[IpuMensaTr CcBOWCTBa CTEMEHU I TPEeoOpa30BaHUS BBIPAKECHHM,
2.1 ONEepUPOBATh TOHATUSMU: TOKA3aTEIbHOE YpPaBHEHHE W HEPABEHCTBO;

peuiaTb OCHOBHBIC THIIbI ITIOKA3aTCJIbHBIX y‘paBHCHI/If/'I 1 HCPpaBCHCTB




2.2

BoinonusaTe mnpeoOpa3zoBaHUsl BBIPAKEHUH, COAEpKAIIUX JOrapu(mbl;
OTIEepPUPOBATH MOHATUAMU: JIOTapU(PMUUECKOE YypaBHEHNE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI JIOTAPU(PMUUECKUX YPAaBHEHUHN 1 HEPABEHCTB

2.3

HaxoauTth penieHust npocTENIINX TPUTOHOMETPHYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMU: CUCTEMA JTUHEHHBIX YPaBHEHUH U €€ pelleHHE;
HCIIONB30BAaTh  CUCTEMY  JIMHEMHBIX  YPaBHEHHMW U1 pELIEHUs
MIPAKTUYECKUX 3a/1a4

2.5

Haxomute  pemeHuss IpOCTEMIIMX CUCTEM W COBOKYIHOCTEH
palMOHAJIbHBIX YPABHCHUI Y HEPABCHCTB

2.6

MopnenupoBaTh pealibHbIE CHTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIPAXKCHHUA, YPAaBHCHUS, HCPABCHCTBA U CUCTEMBI 110 YCJIOBUIO 3aJavH,
HCCIeAoBaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara
anreOpsl

DYHKINU U TpapuKu

3.1

OnepupoBaTh MNOHATHSMH: MepHOAUYEcKass (YHKLUHUSA, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOUYKH 3KCTpeMyMma (YyHKIMH, HauOoibllee U
HauMeEHbIIee 3HaYeHUs] PYHKIMHU Ha MPOMEXYTKE; UCIOIb30BaTh UX JJIS
yccieioBaHus QyHKIMY, 331aHHON Irpad KoM

3.2

OnepupoBaTh MOHATUSAMM: I'paUKH MOKA3aTeNbHOM, Jorapudmudeckoi
U TPUTOHOMETPHUYECKUX (yHKIMH; M300pa’kaTh UX Ha KOOPAUHATHOM
TUIOCKOCTH M MCIIOJIb30BAaTh JJIsl PELIEHUS] YPaBHEHUI U HEPABEHCTB

33

N300paxkaTh HAa KOOPAWMHATHOM IUIOCKOCTH TpaduKH JIMHEHHBIX
YpPaBHEHUHW M UCIOJB30BaTh MX ISl PEHICHUS CHUCTEMBbl JIMHEHWHBIX
ypaBHEHUH

34

Hcnonb3oBate rpaduku (GYHKIMH Ui WCCIIEAOBAaHUS IPOLIECCOB HU
3aBUCHUMOCTEHN U3 APYTUX YUEOHBIX AUCLIUIIINH

Hauana MatemaTnueckoro aHaiusa

4.1

OnepupoBaTh TOHATHSIMH: HENpPEpPbIBHAS (QYHKIUSA, POU3BOHAS
(GyHKIIMU; UCIHONIB30BaTh TEOMETPUYECKUH U (UBHYECKUH CMBICT
MIPOM3BOIHOM JIJIs1 PEIICHHUS 3a]1a4

4.2

Haxomute  mpou3BOAHBIE  3JEMEHTApHBIX  (QYHKUMHA,  BBIYUCIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIUI




Hcnonp3oBaTe  MPOWM3BOAHYIO JUI  HCCleloBaHMA  (YHKIMHM  Ha

4.3 MOHOTOHHOCTBH U DKCTPEMYMBI, IPUMEHSTH Pe3yJIbTaThl UCCIICIOBAHMS K
MTOCTPOCHUIO TPaPUKOB
44 Hcnonb30BaTh MPOU3BOAHYIO ISl HAXOXKICHUS HAUTYUIIETO PELICHUS B
' MIPUKJIAJTHBIX, B TOM YHCIIE COITMATBHO-DKOHOMUYECKHX, 3aa9ax
45 OnepupoBaTh MOHATHSAMH: TIepBOOOpa3Has W HMHTErpaj; IOHUMATh
' reOMeTPHUECKU U HDU3NYECKUI CMBICT MHTETpaja
46 Haxomute mepBooOpa3Hbie dSJIEMEHTAPHBIX (YHKIUH, BBIYUCIATH
) uHTEerpal mo dhopmyne Herotona - Jleioauma
47 Pemath nmpukiaaHbIe 331291, B TOM YHCJIE COITUATBHO-3KOHOMUYECKOTO U
' (hU3MUECKOTO XapakTepa, CPEeICTBAMU MATEMATUYECKOTO aHATN3a
5 Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHUBaTh BEpPOSITHOCTH 3HAYCHHWM CIyd4alHOW BEJIMYUHBI IO
) pacupeeNICHHIO WIH ¢ TTOMOIIBIO HArpaMM
OnepupoBarh IMOHATHEM MAaTEMATHYECKOTO OXHUIAHHS, MPHUBOJIUTH
59 MPUMEPHI TOTO, KaK MPUMEHSETCS MaTEMaTHUECKOe OKUAAHHUE CITyJaiHON
' BEIIMYHMHBI, HAaxXOJUTh MAaTEMaTHYECKOE OXHIAHHE [0 JIAHHOMY
pacnpeeneHuIo
5.3 HMeTh npeacTaBieHne o0 3aK0He OOJBIINX YHCET
5.4 HMeTs ipeacTaBieHne 0 HOPMaTbHOM pacipeeIeHUN
6 ['eomerpus
OnepupoBarh MOHATUSAMU: HWIHHIPHUYECKAs] TTOBEPXHOCTH, 00pa3yroIue
6.1 MWIAHIPUYECKOH TOBEPXHOCTH, IWJIMHIP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue KOHHYECKOM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTh
6.2 Pacnio3naBate Tena BpameHust (HWIMHIP, KOHYC, cdhepa U map)
6.3 OOBSICHATH CITIOCOOBI TOJTYUCHUST TEJT BPAIICHUS
6.4 KiaccuduipoBaTh B3aMMHOE PacioyIokeHue chephl U MIIOCKOCTH
OnepupoBarh TOHSATUSMHU: IIAPOBOW CErMEHT, OCHOBAaHHWE CETMCHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOW, OCHOBAaHHE IIAPOBOTO CJIOS, BHICOTA

IIIAPOBOTO CJIOsI, IIAPOBOM CEKTOP




Beraucnsate 00beMBI M IUIOMIAAM TOBEPXHOCTEH TN  BpAICHHUS,

6.6
TeOMETPUUECKUX TEJI C MPUMEHEHUEM (hopMyt
OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIHMCAHHBIA B cdepy u
6.7 OINMCaHHBIN 0KO0JIO chepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpallECHHS
6.8 BbluMcnaATe  COOTHOLIEHUS MEXAy IUIOIIAJAIMU IOBEPXHOCTEH U
) 00BEMaMH MTOO0HBIX TEJI
6.9 N300paxaTts n3ydaeMble QUIypbl OT PyKH U C MPUMEHEHHEM IPOCTHIX
' YEPTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME YEPTEXHM M3 PHCYHKOB MPOCTBIX
6.10 00BeMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHM3Y; CTPOUTb CEUYEHHUS Tel
BpallCHHs
W3BnekaTh, MHTEPHPETHUPOBATH U NPEoOpPa3OBbIBATH HH(YOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKHX (UTrypax, Mpe/ICTABICHHYIO Ha
yeprexax U pUCYHKax
[IpumensaTh reomerpudeckue (HakThl Ui PELICHUS CTEPEOMETPUUYECKHX
6.12 3a/a4, MPEeAroaraloliuX HECKOJIbKO IIaroB PpEHICHUs, €CJIHU YCIIOBUS
NpUMEHEHHUs 3aJjaHbl B IBHOH popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BbINONMHATE NEHCTBUS CIIOKEHHST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
6.14 YMHOXXCHHSI BEKTOpa Ha YHCIO0, OOBSCHATH, KAKUMH CBONCTBAMHU OHU
o0J1aaoT
6.15 [TpuMeHATh NpaBUiIO NapajiesIenune 1a NPy CI0KEHUN BEKTOPOB
OnepupoBaTh TOHATUSAMHU: AEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE,
6.16 BEKTOp, MOAYJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
' yroJl MeXAy BEKTOpaMH, CKaJIsSIpHOE TMPOU3BEACHHE BEKTOPOB,
KOJUIMHEApHbIE M KOMIIJIAHAPHbIE BEKTOPBI
Haxomute cymMy BEKTOpOB M NMPOM3BEACHHE BEKTOpAa Ha YHCIO, YToJl
6.17 MEXJy BEKTOpaMHU, CKalsipHOE MPOU3BEACHUE, PACKIAIbIBATh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.18 3aiaBaTh IVIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CUCTEME KOOPIMHAT
6.19 Pemath npocreiiiine reoMeTpUuyecKue 3a1a4l Ha IPUMEHEHHE BEKTOPHO-




KOOPpJMHATHOI'O METOJa

Pemarn 3aga4u Ha J0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUU U
HAaXO0XICHUC T'COMETPUUCCKUX BCIIMYUH I10 o6pa3uaM WK aJIrOpuTMaM,

6.20
MPUMEHSASI  W3BECTHbIE  METOAbl MpPU  PEUICHUU  CTAHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4
621 [IpuMeHATH mpocCTENIIME MPOTrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMbI TPU PELIEHUU CTEPEOMETPUUECKUX 3a]1a4
6.2 [IpuBoaUTE MpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
' YKU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHH B UCKYCCTBE
[IpuMeHATh OMy4YCHHBIC 3HAHUS HA TIPAKTUKE: aHATM3UPOBATh PEAIbHBIC
CUTyallud M TNPUMEHITh HU3YYCHHBIE IMOHATHUA B MPOLECCE IOMCKA
peneHus MaTE€MaTHYECKH c(hopMyJIMPOBAHHOMN npo0JieMsl,
6.23 MOJEJIMPOBATh pealbHbIE CUTyallMd Ha SI3bIKE T'€OMETPHUH, HCCIIEI0BAThH
MTOCTPOCHHBIE MOJIEIN C HMCIOJIB30BAaHUEM T€OMETPUUECKUX TMOHATHH U
TEopeM, ammapara ajare0pbl, pelarh IpakKTHIECKUe 3aa4u, CBS3aHHBIE C
HaX0KJICHUEM I'eOMETPHYCCKUX BEJIMUUH
[IpoBepsiemble 1EMEHTHI coiepKaHust (2 ceMecTp)
Kon [IpoBepsieMblil 3JIEMEHT COAepKAHUS
1 Uuca v BBIYUCICHUS
1.1 Hartypasibable u nenbie yncna. [Ipu3Haky JenMMoCcTy HeIbIX YUCe
1.2 CreneHb C pallMOHAIBHBIM NOKa3areneM. CBOWCTBA CTEIEHU
1.3 Jlorapudwm yucna. JlecaTnyHple U HATYpaIbHbIE JOrapudMbl
2 YpaBHEHUsI 1 HEpABEHCTBA
2.1 IIpeoOpa3oBaHue BEIpAKEHUH, COAEPKAIINX JTOTapH(PMbI
29 [IpeoOpa3oBaHue BbIpaKEHUH, COAEPXKAIIMX CTEHNEHH C PalMOHATBHBIM
) [10Ka3aTesIeM
2.3 IIpuMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 ITokazaTenbHblE YPABHEHHS 1 HEPABEHCTBA
2.5 Jlorapudmuyeckre ypaBHEHUS] 1 HEPAaBEHCTBA




CucteMbl JTMHEMHBIX ypaBHEHUW. PenieHne NpUKIAIHBIX 3a7a4 C MOMOIIBIO

2.6 . .
CHUCTEMbI JINHEUHBIX YPABHEHU
2.7 CucTeMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMaTUYECKUX
) 3a/1a4 ¥ 337124 U3 Pa3IuIHbIX 00JacTel HAYKH U PEATbHON KU3HU
3 DYyHKINU U Tpaduku
Oyukuus. [lepuognueckue pynkunu. IIpomMexxyTku MOHOTOHHOCTH (DYHKIIHU.
3.1 MakcuMyMbl 1 MUHUMYMBI QyHKIuH. Hanbonblliee U HanMeHbIee 3HAUCHUE
(O YHKIMH HAa IPOMEKYTKE
3.2 Tpuronomerpuieckne GyHKIIMN, UX CBOMCTBA M rpaduKu
3.3 [TokazaTenpHas U JjorapupmMudeckas QyHKIMU, ©X CBOMCTBA B rpaduKu
3.4 Ucnonws3zoBanne rpadukoB GyHKIMA 175 PEIICHHUS YPaBHEHUH W JIMHEHHBIX
) CHCTEM
Hcnonb3oBanue rpadukoB GYHKIUH A7  HUCCIENOBaHHUS TPOIECCOB U
3.5 3aBUCHUMOCTEHN, KOTOpPbI€ BO3SHHUKAIOT MPHU PEIIEHUU 3a/ad U3 JPYTruX YUeOHbIX
MIPEAMETOB U peaJbHOMN )KU3HU
4 Hauvana maTemaTnueckoro aHajanza
4.1 HenpepoiBHble hyHKIIMU. MeTo1 HHTEPBAIOB JIJIsl pEIICHHsI HEPABEHCTB
4.2 [TpousBonas dyakimu. ['eomerprueckuii u hU3HMYECKUN CMBICIT POU3BOIHOMN
43 [IpousBoaHbIie 1eMeHTapHBIX GYHKIUI. DOpMyIbl HAX0XKIEHUS TTPOU3BOTHOM
) CYMMBI, IPOM3BEICHHSI M YACTHOTO (hYHKITUI
[IpumeneHne TpPOM3BOMHONW K HMCCIENOBaHHIO (DYHKIMA HA MOHOTOHHOCTH M
4.4 sKcTpeMyMbl. Haxoxaenne HanOOoNbIIEro U HAUMEHBIIIETO 3HAYeHUS (PYHKIIMU
Ha OTpE3Ke
[IpuMeHeHne TPOU3BOAHOM ISl HAXOXKACHHSI HAWIYYIIEro pEIICHUS B
4.5 NPUKIAIHBIX 3aJayax, JUIsl OINpEAENICHUs CKOPOCTH MpOoLecca, 3aJaHHOTO
dhopmyI1oit mim rpagukomM
4.6 ITepBooOpasnas. Tabauia nepBooOpPa3HbIX




4.7

WuTerpa, ero reoMeTpuueckuil 1 GU3NUecKuil cMbICi. Bpuucienne uuterpana
1o dhopmyne HetotoHa - JleiiOHuira

Teopust BEpOSITHOCTEHN 1 CTAaTUCTHKA

5.1

UucnoBble XapaKTEPUCTUKN CIyYalHBIX BEIUMYHMH: MAaTEMAaTUYECKOE OKHJIAHUE,
JUCIepcust W CTaHAapTHoe  OTKIOHeHue.  [Ipumepsl  mpuUMeEHEHUS
MaTeMaTHYECKOT0 0>KMJIAHMsI, B TOM YHCJIE B 33Ja4axX U3 ITOBCEIHEBHOW KU3HU.
Maremaruueckoe OXKUJAHUE OuHapHOI CIly4alHON BEJIMYMHBI.
MareMaTnueckoe OXHUIAHUE CYMMBI CIy4YalHBIX BeIW4YMH. Martematudeckoe
OKHJIaHUE U AUCTIEPCHUS TEOMETPUUYECKOI0 M OMHOMHUAJILHOTO pacipeesIeHIH

5.2

3akoH OONBIINX YUCEI U €r0 POJib B HAYKe, IpHUpoie U odIecTBe. BeiOOpoUuHBIii
METOJ NCCIIEOBaHNI
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[IpuMepsl HENpepsIBHBIX CIy4alHBIX BEIWYMH. [loHATME O IUIOTHOCTH
pacnpeneneHus. 3ajadyd, NPUBOAAIIME K HOPMAaJIbHOMY pacHpElENICHHUIO.
[loHsATHE O HOPMAJILHOM pacCHpEaEICHUN

['eomeTpus

6.1

Hunuaapudeckass TOBEPXHOCTh, 00pa3yroONINe MUJIMHIPUIECKON MOBEPXHOCTH,
OChb UWIMHAPUYECKOW ToBepxHOCTU. Ilunmuuap: ocHoBanus u OoKoBas
MMOBEPXHOCTh, 00Pa3YIONIAsi ¥ OCh, IUIOMIAh OOKOBOW U MOJHOW MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 00pa3yrolue KOHUYECKOW IOBEPXHOCTH, OCh HU
BEpIIMHA KOHMYECKOW TOBEepXHOCTH. KOHyc: OCHOBaHHME ¥  BEpIIHHA,
oOpa3syromasi ¥ 0Cbh, TUIONIAJh OOKOBOM M TIOJHOW TMOBEPXHOCTU. Y CEUEHHBIHN
KOHYC: 00pa3yIoIlKe U BBICOTa, OCHOBAHHS M OOKOBasl IOBEPXHOCTH

6.3

Cdepa m map: meHTp, pamuyc, TUaMeTp, IUIONMAJb TOBEPXHOCTH CQeEphl.
B3aumuoe pacronoxenue cepbl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cdepe, mionaab chepsl

6.4

I/I306pa)KCHI/I€ TCJI BpallICHUS Ha IIJIOCKOCTH. Pa3BepTI<a MWJIMHJpa U KOHYCa

6.5

KoMOuHanmu Ten BpaileHus: ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMHCAHHBIN
okoJ10 chepnl, cepa, BIMCaHHAS] B MHOTOI'PAHHMK, HJIH TEJI0 BpallCHUS

6.6

[Tonstre 06 o0beme. OCHOBHEIE CBOMCTBa 00BeMOB Ten. Teopema 00 oObeme
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueActBus u3 Hee. OO0beM IWIMHIpA,
koHyca. O0beM Iapa u IIomahs chepbl

6.7

[TomoOubie Tema B mpoctpancTBe. COOTHONMICHHS MEXAY IUIOMIAASMU
MIOBEPXHOCTEH, 00beMaMu MOJAOOHBIX TET

6.8

CeueHusi WIMHpPA (TMApaJIEIbHO W MEPHEHIUKYIISIPHO OCH), CEYeHHsI KOHYyca




(mapajuenbHOE OCHOBAHUIO U MPOXOJSINEe Yepe3 BEPIINHY ), CEUCHHUS [1apa

Bekrop Ha miockocTu ¥ B npocTpaHcTBe. CIIOKEHUE U BBIUMTAHHUE BEKTOPOB.
VYMHOKEHHE BEKTOpa Ha 4YHCiIO. Pa3iokeHWe BEKTOpa IO  TpeM

6.9
HEKOMIUIaHAapHbIM BekTopam. IlpaBuio mapastenenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHNEM MTPABUJI ACHCTBUI C BEKTOpaMU
[IpssMoyronpHas cucTeMa KOOpAMHAT B MPOCTpaHCTBE. KoopanHAThl BEKTOpA.
6.10 [Ipocreiimue 3amaun B KOOpAWHATaxX. Yroia Mexay BekTopamu. CkaisipHoe

IIPOU3BCACHUC BEKTOPOB. Brrancienue YIJI0B MCXKAY NPAMBIMU U IINIOCKOCTSAMM.
KOOpI[PIH&THO-BCKTOpHBIfI MCTOJ IIPpU pCIICHUU I'COMCTPHUUCCKUX 3adaYd

JUiss mpoBeeHusl €IMHOrO TOCYJapCTBEHHOIO SK3aMeHa Mo MmareMaTtuke (nanee - EI'D mo
MaTeMaTHKe) HCIOIb3yeTcs IMepedyeHb (KoAu(puKaTop) MpoBepseMbIX TpeOOBaHHM K pe3yjbTaTam
OCBOCHMSI OCHOBHOH 00pa30BaTelbHOM MpOrpamMMbl CpeaHEero oOIiero oO0pa3oBaHHs U 3JIEMEHTOB
conepkanus. [lpu nposenenuu EI'D nmo maremaruke 6a30BOro ypoBHs U3 mepedHs (KoAuQpHUKaTopa)
BBIOMPAIOTCS MO3UIIUH, COOTBETCTBYIOIME paboueil mporpamme 1o MatemMatuke (0a30BbIi YPOBEHB)

[Tposepsiembie Ha EI'D o maTtemaTtuke TpeboBaHUs
K pe3yJibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMBbl
cpemHero odmiero o0pa3oBaHms

Kon [IpoBepsieMblie TpeOOBaHUS K MIPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEAHETO 00IIero 00pa3oBaHus
TpeOOBaHMS

1 BrnaneHne MerogaMu JOKa3aTelbCTB, AJTOPUTMAMM pEILIEHUs 3ajady;
yMeHHe (OpMYJIUPOBAaTh U ONEPUPOBATh IOHATUSMU: OIpPENEICHHE,
aKCHOMa, TeOopeMa, CIEICTBUE, CBOMCTBO, INPU3HAK, JOKAa3aTeNbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYIHPOBATH
o0paTHOE M MPOTHBOIIOIOKHOE YTBEP)KACHUE, MPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMAaTU4YEeCKOW WHIYKLHNH;
IPOBOAMTH  JOKA3aTENIbHBIE PACCYXkXAECHHS NpU PEIIEHUU  3ajad,
OLICHUBATh  JIOTUYECKYI0  IPABWIBHOCTb  PACCYKJICHUW;  yMEHHE
OIIEpUPOBATh MOHATUSAMM: MHOXECTBO, MOJMHOXKECTBO, ONEpalM HaJ
MHOXECTBAMH; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Julsl ONIMCAaHUs pPealbHbIX IPOLECCOB U SBJIECHUHN U NIPU PEILICHUU
3aja4, B TOM 4MCI€ U3 JPYyrux Y4YeOHbIX NPEIMETOB; YMEHHE
ONepUpOBaTh MOHATUAMU: Ipad, CBA3HBIA rpad, nepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh M ONKHCHIBaTh rpadbl pa3IHIHBIMU
crioco0amu; UCIOJIb30BATh I'padbl IPU PEHICHUH 3314

2 YMeHue omnepupoBaTh MOHATUAMHU: HATypaJlbHOE YMCIO, LEN0Ee YHUCIO,
CTENEHb C LIEIbIM [T0Ka3aTeNeM, KOPEHb HATYPAJIbHOU CTENEHH, CTENEHb C
paLMOHAJIBHBIM [TOKa3aTelleM, CTENEHb C JeHCTBUTEIbHBIM MOKA3aTeIeM,
jgorapu(M uMciaa, CUHYC, KOCHHYC M TaHI'€HC MPOM3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJYJIIO, palMOHAJIBHOE YHUCIIO0, MPPALUOHAIbHOE 4YHCIIO,
MHO’KECTBA HATYPAJIbHbIX, UEJbIX, PAlMOHAIbHbBIX, JEHCTBUTEIbHBIX




4yyCell; yMEHUE WCIOJIb30BaThb IPU3HAKU JEIUMOCTH, HAUMEHBIINUN
o0l nenurtenb U HauMeHbIlee oOliee KpaTHoe, anroputMm EBkinaa
IIpU  PELICHUM 3a/ay; 3HAKOMCTBO C PAa3IMYHBIMU IIO3ULMOHHBIMU
CUCTEMaMH CYUMCIICHHs; YMEHUE BBINOJHATh BBIYMCICHUE 3HAYCHUU M
npeoOpa3oBaHusl  BBIPAKEHMH CO  CTENEHSAMM U Jorapupmami,
npeoOpa3oBaHus  APOOHO-pAallMOHANBHBIX  BBIPAKEHUN;  yMEHHE
ONEepUpOBaTh  MOHATHAMM:  IOCIEIOBATEIbHOCTb, apudMeTHuecKas
Iporpeccusi, reoMeTpudeckas mporpeccusi, OCCKOHEYHO YyObIBaroIas
FeOMETPUYECKAs NPOTrPeCcCus; YMEHUE 3a7aBaTh II0CIEN0BATEIbHOCTH, B
TOM YHCJIE€ C TMOMOIIBIO PEKYPPEHTHBIX (HOPMYI; YMEHUE ONEepUpOBaATH
MOHATUSAMM: KOMIUIEKCHOE YHCIIO, COIPSKCHHBIE KOMIUIEKCHBIE YHUCIIA,
MOJYJIb U apTYMEHT KOMILUIEKCHOTO 4ucia, GopMa 3alUCH KOMITJIEKCHBIX
yucena (reoMeTpuyueckas, TPUTOHOMETpUYEcKas U aiureOpandeckas);
yMETb MPOU3BOJIUTH apUPMETHUECKHe JEUCTBUS C KOMIUIEKCHBIMU
YUCJIaMH; NPUBOJUTH IPUMEPHI KCIOIB30BAHUS KOMIUIEKCHBIX 4YMCEIl;
ONEepUpOBaTh MOHATHAMU: Marpuna 2 X 2 u 3 X 3, OIpenenuresns
MaTpULbL, FEOMETPUUECKUI CMBICII OIIPEIEIUTENS]

YMeHue onepupoBaTh MOHATHSAMH: PaLMOHAIBHBIE, UPPALMOHAJIBHBIE,
MOKa3aTeabHblE, CTEIEHHbIE, JIOTapU(PMHUUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUSI W HEPABEHCTBA, HUX CHUCTEMbl; YMEHHE OIIEpUPOBATH
MOHSATUSAMH: TOXKJECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHECHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHUW W HEPABEHCTB, PaBHOCHIIBHOCTH
YPABHEHUH, HEPABEHCTB MW CHUCTEM; YMEHHE pelaTb YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILUBIO PA3JIMYHBIX IPUEMOB; pEIIATh
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI C IIapaME€TpPOM; IMPUMCHATH
YpPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Il PELICHUS MATEMATUYECKUX
3a/1a4 W 3a]1a4 U3 Pa3aIudHbIX 00JacTel HAYKH U PEAIbHON KU3HU

YMeHue onepupoBaTh MOHATHSIMM: (YHKIMS, UYETHOCTb (DYHKIHH,
HNEepUOIUYHOCTh (YHKIIMH, OIPAaHUYEHHOCTh (PYHKLUUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (YHKIMH, HauOoJblllee U HaUMEHbIIee 3HAYCHUS
(GYHKIMK Ha IPOMEKYTKe, HelpepblBHAA (QYHKIMS, aCUMIITOTHI Ipaduka
GbyHKIMH, TIepBas W BTOpasi MPOW3BOIHAS (YHKIIMU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICI TPOU3BOAHOM, mepBOOOpa3Has, OIpeaeIeHHBIN
WHTETpaj; yMEHHE HAXOIUTh ACHUMIITOTHI Tpaduka (yHKIHH; YMEHHE
BBIUNCJIATh  INPOU3BOJHBIE  CyMMBI, IIPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMH (DYHKIMA, HAXOJUTHh YpaBHEHHE KacaTeNbHOW K rpaduky
(GyHKIMH; YMEHHE HaXOIUTh IPOU3BOJIHBIE 3JIEMEHTAapHBIX (QYHKLUMH;
YMEHHME HCII0JIb30BATh IPOU3BOJIHYIO JJIsi HCCIENOBaHUS (DYHKIMMH,
HAXOJIUTh HAWOOJIbIIME M HAMMEHBbIIME 3HaueHUs (YHKIMHA; CTPOUTh
rpaduKd MHOTOWICHOB C HCIIOJIb30BaHUEM arllapara MaTeMaTHYeCKOTO
aHaJIM3a; NPUMEHATH IMPOM3BOAHYIO NIl HAXOXACHHUS HAWIy4dlIEro
peuieHuss B IPUKIAAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMHYECKUX H
¢u3nyecKux 3a1adax; HaXOAUTh IO U 00beMbl (GUTYp C TIOMOILIbIO
MHTErpaja; MPUBOAUTH IIPUMEPBI MATEMATHYECKOTO MOJEIUPOBAHUSA C
OMOIIbI0 AU depeHIInanbHbIX YPaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMH: Tpaduk QyHKIMH, oOpaTHas
GbyHKIMSA, KOMIo3WIMs (YHKIMH, JUHEWHAs (QyHKIUSA, KBaapaTHUHAS
byHKIWS, panuoHaIbHas GyHKIWS, CTEIICHHAs byHKIWS,




TpUrOHOMETpUYeckre  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPUYECKHE
GyHKIMU, TOKa3aTelbHas W Jorapudmuueckas QYHKIMHM, YMEHHUE
CTpOUTh TpadUKU H3YYCHHBIX (PYHKLUH, BBINOIHATH MpPeoOpa3oBaHuUs
rpadukoB (yHKUUH, UCIIONB30BaTh TpadUKU U1 U3YUEHUS IPOLECCOB U
3aBUCUMOCTEH, MPU PELIeHUH 3ajad U3 JAPYIHMX Y4eOHBIX NMPEIMETOB U
3a/1a4 U3 peaJbHOM JKU3HU; BhIpakaTh (hOpMysIaMH 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; UCTIOIb30BATH CBOMCTBA U TpaPUKH (QYHKUMH AJIS pelIeHus
ypaBHEHUH, HEpPaBEHCTB U 3aJady C [apaMeTpamu; H300pakaThb Ha
KOOpJAMHATHOM IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHM, HEPABEHCTB
U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/adydl Pa3HBIX THUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM M YacTH, Ha JBI)KEHHE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3aJa4d U3 00JacTH YNpaBiICHUS JUUYHBIMU U CEMEHHBIMU
(MHAaHCAMM); COCTaBISTh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3aJaud, HCCIIENOBaTh IMOJyYEHHOE pELIEHUE U
OLIEHUBATh IMPABJIONOJ00OHOCTh PE3yJbTAaTOB; YMEHHE MOJIEIUPOBAThH
peasbHbIE CUTyallUd Ha $3bIKE MATEMaTHKH; COCTABJIATH BbIPAXKECHMUS,
YpaBHEHHUs, HEPABEHCTBA M MX CUCTEMBI [0 YCJIOBHMIO 3aJayH,
HCCIIEIOBaTh IOCTPOCHHbIE MOJEIHU C HCIOJNb30BAaHUEM armnapara
aJIreOpbl, HHTEPIPETUPOBATH MTOJYyUEHHbI pe3yIbTar

YMeHue onepupoBarh MOHATHAMU: CpeliHee apupMeTHIecKoe, MeAnana,
HauOoJIbllIee U HAUMEHBIIIEES 3Ha4YCHUA, padMax, IUCIICPCUd, CTAaHAAPTHOC
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE H3BJICKaTh, HHTEPIPETUPOBATH
nH(pOpMaIKIo, TPEACTABICHHYIO B Ta0MUIIAaX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYyI0 CBOMCTBA pPeasIbHBIX MPOLECCOB U SBJICHUI; MPEICTABIATh
vHpOpMAIIMIO C TOMONIBIO TAaOMUI[ U JAMarpaMM; HCCIIEI0BATh
CTaTHUCTUYECKUE JAaHHBIE, B TOM YHCIE C MPUMEHEHHEM TrpauuecKux
MCTOAOB U 3JICKTPOHHBIX CPCIACTB; rpa(buquKH ucciea10BaTb COBMECTHBIC
HAOMIOJIEHUsT C TIOMOMIBIO JHAarpaMM pacCceuBaHUs W JIMHEHHOUN
perpeccun

YMeHHne oOnepupoBaTh MOHATHSAMU: CIIyYalHBIM ONBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTh CIy4YallHOrO COOBITHS; YMEHHME BBIUUCIIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; NPUMEHSTH
(bopMyJBl CIOXKEHHS M YMHOXKEHHs BEpOSTHOCTEH, (popmyily MOTHOM
BEpOSATHOCTH, (opMyiy bepHymim, koMOMHAaTOpHBIE QaKTHl H (HOPMYJIBI;
OLICHUBAaTh BEPOSITHOCTH peallbHBIX COOBITHI; yMEHHE OIepUpOBaTh
NOHATUSAMM: CIy4YalHas BEJIMYMHA, pACHpEACIICHHE BEpPOSTHOCTEM,
MaTEMaTUYECKOE OXHJAaHUE, IUCHEPCHA W CTaHJApTHOE OTKJIOHEHHE
Clly4ailHOM BeNIMYMHBL, (QYHKUMM paclpeieyeHuss U  IUIOTHOCTH
PaBHOMEPHOIO, IOKA3aTeIbHOIO W HOPMAJIbHOIO PaCHpENCIICHUN;
YMEHHE HCIIOJIb30BaTh CBOWCTBA M3YyYEHHBIX PpACIPEICICHUM s
peleHus 3a/ay; 3HAKOMCTBO C MOHSTHUSAMH: 3aKOH OOJIBLIMX 4YHCe,
METOABI BBIOOPOYHBIX HCCIICAOBAHUM; YMEHHE MPHBOIUTH IPUMEPHI
HPOSIBJIIEHUS] 3aKOHA OOJBIIMX YHCET B NPUPOAHBIX U OOILECTBEHHBIX
SIBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATHUAMM: COUYETAHHE, IIEPECTAHOBKA,
YHUCIO COYETaHUH, YHCIO NepecTaHoBOK; OuHOM HbroTOHA; ymeHue
NPUMEHITh KOMOMHATOPHBIE (DAKTHI M PACCYKACHUS ISl PeIICHHs 3a/1a4;
OLICHUBATH BEPOATHOCTH peaJIbHBIX COOBITHIA; COCTaBJIISITh




BEPOSITHOCTHYIO MOJIEJIb U HHTEPIPETUPOBATH MOJTYUYEHHBIN PE3YJIbTAT

YMeHue onepupoBaTh IOHATHUSMHU: TOYKa, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BeJIMYMHA YyIJa, IJIOCKUI yrou,
JBYTPaHHBIA yTOJI, TPEXTPaHHBIM YTroj, CKpEUIMBAIOIIUECS MpsSMBbIE,
MapajyieIbHOCTh M MEPHEeHIUKYISIPHOCTh NPSIMBIX M IUIOCKOCTEH, yroiu
MEXAY MpSIMBIMH, YTOJI MEXIY MNPSAMOM M IUIOCKOCTBIO, YTOJl MEXAy
IJIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXY IIOCKOCTSMHU; YMEHHE UCIOIb30BaTh MPHU
pelIeHny 3a/1a4y W3y4deHHble (DAKThl U TEOPEMbl IUIAHUMETPHUH;, yMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKPYKAIOIIETO MHpA; CTPOUTHh
MaTeMaTHYeCKHEe MOJEIN C IOMOUIbI0 T'€OMETPUYECKUX IOHATUH U
BEJIMYMH, PeLIaTh CBA3aHHbIE C HUMU MPAKTHUECKUE 3a/1a4H
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YMeHue omnepupoBaTh MOHATUSAMU: TIIOIMIAAL (GUTYpBI, 00BeM (UTYPBI,
MHOTI'OrpaHHUK, HpaBHJ'IBHI:Iﬁ MHOI'OrpaHHUK, CCUYCHHUC MHOI'OI'paHHHKA,
Ky0, mapamnenemnumne]n, Opu3Ma, nupamuaa, (urypa U MOBEPXHOCTH
BpalleHus, MWIUHAP, KOHYyC, mmap, cdepa, mwiomanas chepsl, IMIOMaIb
MOBEPXHOCTH MHUPAMUMABI, MPHU3MBI, KOHyCa, HWIMHIpa, 00beM Kyoda,
IpsAMOYTOJIBHOTO TIIapaJuICICuIcaa, NnHUupaMuAbl, HIPWU3MbI, HOUJIWHIpPA,
KOHyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca M IWIMHIPA,
napajuielbHble OCH  WJIM OCHOBaHHWIO, CEUYCHHE IMIapa, IUIOCKOCTh,
Kacammascsa cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHMKa, U300pakaTh MHOTOTPAaHHUKH, (PUTyphl U MOBEPXHOCTU
BpAIlIEHUsI, UX CEUYCHHUs, B TOM YHUCIIE C TIOMOIIBIO JIEKTPOHHBIX CPEJCTB;
yMEHHE NPUMEHSTHh CBOMCTBA reOMETPUUYECKUX (PUTyp, caMOCTOATEIBHO
(dhopMynupoBaTh ONnpeAeNeHus] u3y4aembIX (DUTYp, BBIIBUTaTh THIOTE3bI
O CBOMCTBax M NpU3HAKAX I'€OMETPUUYECKUX (QUTyp, 0OOCHOBBIBATH WIIU
OmpoBepraTh HMX; yMEHHE MPOBOAUTH Kiaccudukanuio ¢GuUryp mo
Pa3siIMUHBIM IPHU3HAKaM, BBIIIOJIHATH H€O6XOI[I/IMI)IC JOITIOJIHUTCIIBHBIC
OCTPOCHUS
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YMeHue onepupoBaThb HOHATUSAMM: JABM)KEHHE B  IMPOCTPAHCTBE,
napajuIeNbHBIA MEPEeHOC, CUMMETPHS Ha TUIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOM00UsA, TMOAOOHBIE (GUTYPHI; YMEHHUE
pacro3HaBaTh paBHbBIE W TOJOOHBIE (UTYpPHI, B TOM YHWCIIE B MPHPOIE,
UCKYCCTBE, apXMTEKType; HCIOJb30BATh TE€OMETPUYECKHE OTHOIIECHUS
IpHU pelIeHUH 3a/1a4, HAaXOJUTh T€OMETPUYECKHE BEIHMYMHBI (JITMHA,
yroi, IUIOMIaAb, O0OBEM) MpH pEIIeHHH 3a7ad M3 JPYyTUX Y4eOHBIX
MPEIMETOB U U3 PEallbHON KHU3HH, YMEHHE BBIYHCIISTH T€OMETPUYECCKHE
BEJIMYMHBI ([UIMHA, YroJ, IUIOMAAb, O0OBEM, IUIOIIAAb IMOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBIE (DOPMYJBI M METOJBI, B TOM YHCIE: IJIONIAh
HOBEPXHOCTU NMUPAMU[bI, IPU3MBI, KOHYCa, IMIMHAPA, IUIOIAAb Chephl;
o0beM Ky0Oa, MpSMOYTOJbHOTO Napaulelenunena, NupamMuabl, IpU3MBbl,
IWIMHAPa, KOHyca, IIapa; yYMEHHWE HaXOAWUTh OTHOIIEHHE OO0BEMOB
10100HBIX huUryp
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VYMmenne OIICpHUPOBATH MOHATHUAMU: MPAMOYTOJIbHad CUCTEMA KOOPAHWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPJMHATBHI BEKTOpa, CyMMa BEKTOPOB,
IPOU3BEJICHUE BEKTOpa Ha 4YHCIIO, PAa3JIOKEHHE BEKTOpa Mo 0Oaswucy,
CKaJISIPHOE TMPOW3BEJICHHE, BEKTOPHOE IPOM3BEJICHUE, YIOJ MEKIY




BEKTOPAaMH; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIA METOJ
JUIS pellleHUus] TEeOMETPUYECKUX 3aJad U 3a7ad JApPYyTrux y4eOHBIX
IIpEAMETOB
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YMmeHue BbIOMpaTh MOAXOAALIMM METOA I peIleHUs 3aJauu;
IIOHUMAHHE 3HAYMMOCTH MaT€MaTUKH B W3YYEHUM MPUPOJHBIX H
OOIIIECTBEHHBIX  TPOLIECCOB M  SIBJICHMH; YMEHHE pacloO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB MAaTEMaTMKM B HCKYCCTBE, YMEHHUE INPHUBOJIUTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITMM POCCUHUCKOM W MUPOBOU
MAaTEMaTUYE€CKON HAYKH

[lepeuens reMeHTOB coiepxkaHusl, poBepsieMbix Ha EI'D
10 MaTEMaTUKe

Kon

IIpoBepsieMbIii 2JIEMEHT COACPKAHMS

Yucna 1 BEIYMCIIEHUS

1.1

Harypanbsbie u 1einble yncina. [Ipu3Haku JeJIMMOCTH HETbIX YHUCel

1.2 Panponanehpie uyncia. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, IPOLIEHTHI,
OEeCKOHEUHbIE IEPUOINUECKUE IPOOH

1.3 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. [HenictBus c
apupMeTHYeCKUMHU KOPHSIMH HaTypajIbHON CTENEHU

1.4 Crenenp ¢ nenbiM nokazaTesneM. CTeneHb € pPalMOHAIBHBIM IOKa3aTEJIEM.
CBoJiCTBa CTENICHU

1.5 CuHyC, KOCHHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHCJIOBOI0 apr'yMeHTa

1.6 Jlorapudwm gucina. JlecsTHIHbIe M HATYpATbHBIC JIOTapH (MBI

1.7 JlelicTBuTenbHbIE YHcha. ApUPMETHYECKHE OMNepaul C JACWCTBUTEIHLHBIMHU
yucnamu. [IpuOaMkeHHbIEe BBIYUCIEHUS, NMpaBWia OKPYIJICHHs, NPUKUAKA MU
OIICHKA PE3yJIbTaTa BIYMCICHUHN

1.8 [IpeoOGpazoBanne BeIpAKCHHI

1.9 KoMmmuiekcHele uncia

2 YpaBHEHUs U1 HEPABEHCTBA
2.1 Ilenple u 1poOHO-paIMOHAIBHBIC YPABHEHHUS




2.2

HppannoHaibHbIE YpaBHEHUS

2.3 TPUTOHOMETPUYECKHE YPABHEHHUS

2.4 [TokazaTenpHbIC U JorapuMUUECKIE YPAaBHECHUS

2.5 Ilenple n poOHO-pallMOHAIFHBIC HEPABCHCTBA

2.6 HppanoHanbHple HEPABEHCTBA

2.7 [TokazaTenpHbIC U JOrapuMUIESCKIE HEPABEHCTBRA

2.8 TpUTrOHOMETPUYECKHE HEPABEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Martpwuiia CUCTEMBI JIMHEWHBIX YpaBHEHUU. ONPEAeIUTEb MATPHUIIBI

3 DYHKIMU U Tpaduku

3.1 OyHkuus, crocods! 3aganus pyHkuuu. ['padux ynkuuu. Bzaumuo oOpaTtHbie
¢dbyukiuu. YetHole u HedeTHbIe GyHKimH. [leprognueckue GyHKInMN

3.2 Ob6nacte ompeneneHus U MHOXKECTBO 3HaueHuUW ¢yHkiuu. Hynmu QyHkumu.
[IpomMexXyTKH 3HAKOTMOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (PYHKIIUU.
MakcuMyMbl 1 MUHUMYMBI QyHKIHH. Haubonplliee U HauMeHbIllee 3HAYCHHE
(O YHKIIMH HA IPOMEKYTKE

33 CrenenHast (yHKIUS C HATYpaJTbHBIM W IEJBIM TOKa3aTesneM. Ee cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHs N-Oi CTENEHH

3.4 Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U rpaduku

3.5 ITokazarenpHas u norapudmuueckas pyHKIMU, MX CBOIMCTBA U rpaduku

3.6 Touku paspeiBa. AcuMnTorel rpadukoB QyHkumii. CBoHCTBa (QYHKIHIA,
HETIPEPHIBHBIX HA OTPE3KE

3.7 [locnenoBareabHOCTH, CIOCOOBI 33JaHUS [10CJIE0BATEIbHOCTEN

3.8 ApudmeTndeckass W TreoMeTpudeckas mporpeccud. DopMylia  CII0KHBIX




MIPOLICHTOB
4 Hauana maTemaTH4yeckoro aHajanza
4.1 ITpousBoHas dhyakimu. [Ipon3BoIHBIE dJIeMEHTAPHBIX (DYHKITHIA
4.2 [IpumeHeHre MPOU3BOJHOW K HCCIEAOBaHWIO (PYHKIHMNA HA MOHOTOHHOCTHh H
sKkcTpeMyMbl. Haxoxaenne HanOoJbIIero 1 HauMEHBIIETo 3HAaYeHUsT (PYHKIIUU
Ha OTPE3KE
4.3 ITepBoobOpasnas. MuTterpan
5 MHOK€eCTBa U JIOTHKA
5.1 MHOX€ECTBO, onepanuu Haj MHOkecTBamu. Jluarpammel Disiepa - Benna
5.2 Jloruka
6 BepossiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6uHnaroprka
7 ['eomerpus
7.1 Durypsl Ha INIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTrorpaHHuKu
7.4 Tesna v TOBEPXHOCTH BPALLICHUS
7.5 KoopauHatel 1 BEKTOPBI
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