MHHHCTEPCTBO OBPA30OBAHKA MQCKOBCKOVI OBJIACTA
I'BII0Y MO «CEPITYXOBCKVIM KOJUIEDK

COI'JTACOBAHO VTBEPXJAIO
&meﬂ £6b mpexTopa o YMP I
((4 = Bsnwix I'.B.

(noonuce)

«3» af 20@. «_Sp»

-

‘H\,

PABOYASA [TPOI'PAMMA

[1J1.01 «MaTteMaTukay
(Ha3BaHHe Y4eOHOH AHCUMILIHHBY/NPO(PECCHOHATLHOTO MO )

st cneunanbHocTH  23.02.07 «TexHuueckoe O0OCTy)XMBAaHHE M PEMOHT
JBUraTeJiei, CuCTeM U arperatoB aBTOMOOHIEH»

Ha 6a3e OCHOBHOrO 00111ero odpa3oBaHus

Paspa6ortuuk CHsnoBckasd Haranbs BanepoesHa

PaCCMOT})CHa Ha 3aCcC¢IaHuy HpCIIMBTHO‘HHKJOBOﬁ KOMHUCCHH OSMCOGDHSOBEITCIIBHBIX. 00mKx

rYMaHHUTApHbIX, COLMANTbHO-3KOHOMHYCCKUX U CCTECTBCHHOHAYYHbIX NUCIUILINH

ITportokon Ne __/' or «_fﬁ/_?b of 2079 r.

Ipencenarens [TIK %{;’ Z /_H.B.CHsnioBckas
CepmyxoB

2019




PabGouas mporpamma y4eOHOW JUCHHUILTUHBL/TIPOPECCUOHATBHOTO MOIYJIS
IJ1.01 Marematuka pa3paboTaHa Ha OCHOBE denepaabHOTO
roCyJ1JapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa CPEIHETO
npodeccuoHabHOTO 00pa3zoBanms o crenuanbHocTH 23.02.07 Texauveckoe
00CITy’KUBaHME W PEMOHT JBUTATEIECH, CUCTEM M arperaToB aBTOMOOMICH",
YTBEPKJIECHHOIO TpuKa3oM MuHucTepcTBa 00pa3oBanus U Hayku P®D ot 9
aexabps 2016 1. No 1568, @egepanbHOrO0  TOCYIapPCTBEHHOTO
00pa3oBaTEIbHOTO cTaHaapra CpEIIHETO o011ero oOpazoBaHus,
YTBEPKIACHHOTO MpHKa3oM MuHHCTEpCTBa 00pa3oBanus U Hayku PO ot 17
Mmas 2012 1. Ne 413 (¢ u3MeHEHUSIMH U JOTIOJIHEHUsIMH OT 29 nekabps 2014 1.,
31 ogekabps 2015 1., 29 wons 2017 r1.), NOpUMEPHOH OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl CpeHEro 001ero oOpa3zoBaHus, 0A00PEHHOM
penieHrneM (QeaeparbHOro y4eOHO-METOAMYECKOT0 00bEIMHEHUS M0 00IIeMy
oOpa3zoBanuio, mpotokon oT 28 wutoHa 2016 1. No 2/16-3, npumepHoOit
nporpaMMsl  00I11€00pa3oBaTeNbHON y4eOHOM AMCUUIUIMHBI — MareMmartuka,
pEeKOMEHJIOBaHHOW  DedepanbHbiM  20CYOAPCMBEHHbIM — AGMOHOMHbBIM
yupesxcoeruem «DedepanbHulil UHCIMUMYI PA3BUMUSL 00PA308AHUSY .

Opranuzanus-pazpadotunk: I'BIIOY MO «CepnyX0BCKHN KOS

Pa3zpaboTuuk:

CusnoBckass Haraness BanepbeBHa, npenonasareis ['BIIOY MO
«CeprnyxX0BCKAU KOJIIEIK))




Conepxanue

[TosicHuTenbHas 3anucka
OO01mast xapakTepucTHKa yueOHOM TUCIMIUTMHBI «MarteMaTuka:
anredpa ¥ Hayajla MaTEMATHYECKOTO aHAIIN3a; T€OMETPHS
MecTo y4eOHOM JUCIUTUIMHBI B yUeOHOM TUTaHE
Pe3ynbpTaThl 0OCBOEHUS yUeOHON AUCIUIIUHBI
Conepxanue y4eOHOU TUCITUTIINHBI
Anrebpa
OCHOBBI TPUTOHOMETPHUH
@DyHKIMYU, X CBOMCTBA U rpaQuKu
Hauyana MaremMaTH4eCcKOro aHain3a
YpaBHEHUS U HEPABEHCTBA
KoMOuHaTopuka, CTAaTUCTUKA U TEOPUSI BEPOSITHOCTEH
['eomerpus
TemaTnueckoe IIaHuPOBAHUE
XapakTepucTUKa OCHOBHBIX BUJIOB yUE€OHOM ESITEILHOCTH CTYJICHTOB
Y4yeOHO-METOANYECKOE U MATEPUATIBHO-TEXHUUECKOE 00eCIIeUeHHE
IporpaMmbl yaeOHOM AUCHUILUIUHBI «Maremaruka: anredpa u Hayanza
MaTeMaTHYECKOr0 aHAJIN3a; T€OMETPUSD
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23



HOACHUTEJBHASA 3AIINCKA

[Iporpamma oOmieoOpa3oBarensHol yueOHOM aucumrummaa [1/1.01
MareMatuka mnpeaHazHadeHa s u3ydeHusa marematuku B ['BIIOY MO
«CepIryXOBCKHI KOJIEIIK.

[Iporpamma paszpaborana Ha ocHoBe DenepanbHOTO FOCYJapCTBEHHOTO
00pa3oBaTEeNbHOTO CTaHJapTa CPEAHEr0 MPOQPECCHOHATBHOIO 00pa3oBaHUs
i crneuuanbHocTd  23.02.07 TexHuueckoe 0OCTy)KMBaHHE W PEMOHT
JBUTATEJICH, CUCTEM M arperaroB aBTOMOOWIJIEH W MPHUMEPHOU MPOrpaMMbl
001eo0pazoBaTenbHOM yaeOHOM TUCITUTUTHHBI «MaremaTukay,
PEKOMEHAOBAaHHOMN denepanbHbIM roCyJ1apCTBEHHBIM ABTOHOMHBIM
yupexaeHuem «DenepaibHbli HHCTUTYT Pa3BUTHSI 00Pa30BAHUS .

Conepxanue mporpaMmbsl «MaTeMaTHKa» HAMpaBJICHO Ha JIOCTHUKECHHE
CICIYIOIINUX LeJIe:

. obecrnieueHue c(popMUPOBAHHOCTH MPEJICTABICHUN O COLIMATBHBIX,
KYJIbTYPHBIX U HCTOPHUYECKHX (DAKTOpAX CTAHOBIICHUS MaTEMATHKH;

. obecrieueHue c(hOopMUPOBAHHOCTH JIOTUYECKOTO,
AITOPUTMHYECKOTO U MATEMATHUYE€CKOTO MBIIIICHUS;

. oOecrnieueHue c(OpMHUPOBAHHOCTH  YMEHHUM IPUMEHSTh
MOJIYYCHHBIC 3HAHUS TPU PEIICHUH PA3IMYHBIX 33]1a4;

. obecrieueHre chOpMUPOBAHHOCTU MPEJCTABICHUN O MaTEMaTHKE

KaK dYacTH OOIIEYeIOBCUCCKONH KYJIbTYPhI, YHHUBEPCAIBHOM SI3BIKE HAYKH,
MO3BOJISIOIIEM OIMCHIBATH M U3y4YaTh PEAbHBIC MPOIICCCHI U SBJICHUS.

B mporpammy  BKIIOYEHO ~ COAEpXKaHWE, ~ HaAMpaBICHHOE  Ha
(GbopMHUpPOBaHKE Y CTYICHTOB KOMITETCHIIUH, HEOOXOIUMBIX )T Ka4EeCTBEHHOTO
ocoerust OIIOIl CIIO na 06a3e ocHOBHOTO oOmIEro oOpa3oBaHUs C
MOJIyYCHHEM CpefHero obinero oOpa3oBaHus it crienuainbHocTH 15.02.08.
TexHoJIOTHS MAaTMHOCTPOCHUSI.



OBIIASI XAPAKTEPUCTHKA YYEFHOM JUCIUILIUHBI
«MareMaTuka: ajaredpa u Ha4aJia MATEMaTHYECKOI0 aHAJIN3A;
reoMeTpus»

MatemaTtuka sBieTCS (QyHOAMEHTAJIbHOM  0O0IIe00pa3oBaTeIbHON
JUCLMIUIMHOW CO CIIOKMBIIMMCS YCTOMYMBBIM COJAEPKAHMEM U OOLIMMU
TpeOOBaHUAMH K IIOJTOTOBKE 00YYaOIIUXCSL.

W3ydyenne wmaTeMaTuku Kak mpoduibHOM 001eo0pa3oBaTeabHON
y4eOHOM AMCUUIUINHBI, YUUTHIBAIOUICH CHEIU(PUKY OCBAUBAEMbIX CTYACHTAMU
cneruanbHoctu 15.02.08. TexHomoruss MalmmHOCTPOCHHMSI, 00ECTICUNBACTCS:

. BbIOOPOM pa3IMYHbIX TOAXO/I0B K BBEJICHUIO OCHOBHBIX NOHSTHH;

. (opMUpOBaHHEM CHUCTEMBI YUEOHBIX 3aJaHUN, 00ECIIEUMBAIOLIUX
3¢ (HEKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LIENEBBIX YCTAHOBOK;

. oOoraiieHMeM CHEeKTpa CTUJIEH y4eOHOW AEATEeIbHOCTH 3a CYET
COrjJacoBaHUsl C  BEAYIIMMH  JIEATEIbHOCTHBIMH  XapaKTEPUCTUKAMHU
cneruanbHOoCcTH 15.02.08. TexHomorNs MammHOCTPOCHHUS.

[IpodunbHas coctaBisOmIas OTpakaeTcsl B TPEOOBAHUSAX K MOJATOTOBKE
00yJarOIIMXCs YaCcTH:

. oOmiel  cucTeMbl  3HAHMH:  COJEpP)KATENbHBIE  MPUMEPHI
UCIIOJIb30BaHUSI MAaTEMaTUYECKUX HUAEH U METOJ0B B MNpodeccHOHANbHON
NEATENBHOCTH;

. YMEHUI: pa3nuyue B YpPOBHE TpPeOOBAaHUM K CIOXKHOCTH
MPUMEHSIEMBIX aJITOPUTMOB;

. MPAKTUYECKOIO MCHOJb30BaHUS MPUOOPETEHHBIX 3HAHUW H
YMEHUI: UHIUBUIYAIIbHOTO YYEOHOTO OIbITa B MOCTPOCHUH MATEMAaTUYECKUX
MOJIEJIEN, BBITIOJIHEHUHU UCCIIEN0BATEIBCKUX ITPOEKTOB.

Copepxanue y4eOHOM IUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEPKATEIbHBIMU JTMHUSAMU O00y4YE€HUS MaTeMaTHKE:

o anreOpanyeckass  JHMHMS,  BKIIOYAKOIIAs  CHCTEMaTH3alLUIO
CBEJIEHUI O YHCIIAaX; M3y4YeHUE HOBBIX U OOO0OIIEHHE paHee H3yYEHHBIX
orepanuii (Bo3BelCHUE B CTENEHb, U3BJICUECHUE KOPHs, JIOTapu(pMUpPOBaHUE,
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC U OOPATHBIE K HUM);

o U3yYE€HUE HOBBIX BHUJOB YMCIIOBBIX BBIp@KEHUH U (HOPMYII;
COBEPILIEHCTBOBAHKUE MPAKTUUYECKMX HABBIKOB M BBIYMCIMTEILHON KYJIbTYpHI,
paclIMpeHre U COBEPIICHCTBOBAaHUE  alredpanyeckoro  ammapara,
c()OPMUPOBAHHOTO B OCHOBHOHM IIKOJE, W €ro MPUMEHEHHUE K PEUICHUIO
MaTeMaTHYECKHUX U MPUKJIAJAHbIX 33]1a4;



o TEOPETUKO-(PYHKIIMOHAIbHAS JUHUS, BKJIFOYAKOLIAst
CUCTEMATHU3AILIMIO U PACIIMPEHUE CBEJEHUN O (QYHKIMSIX, COBEPLICHCTBOBAHUE
rpa@uUecKkux YMEHHM; 3HAKOMCTBO C OCHOBHBIMU HJIESIMH U METOJAMHU
MaTEMaTUYeCKOro aHajin3a B OObeMe, IMO3BOJIAIONIEM  HCCJIEAO0BAThH
pIeMEHTapHble  (YHKIUM W pemaTh MPOCTeHIIne TeOMEeTpUYECKuE,
duznyeckue u Ipyrue NpuKIaJaHbIe 3a1a4u;

o JMHUSL YPAaBHEHHI W HEPAaBEHCTB, OCHOBAaHHAs HAa MOCTPOCHHUH U
UCCIIENOBAaHUH MaTeMaTUYECKUX MOJEIEH, nepeceKaromascs c
anredpandyeckol M TEOPETUKO-(QYHKIIMOHATIBLHON JUHUSMHU U BKIIOYAIOIAS
Pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKU alreOpandyeckux mpeoOpa3oBaHUid
JUIA pEIICHUs] YPaBHEHUN, HEPABEHCTB U CUCTEM; (DOPMUPOBAHHUE CITIOCOOHOCTHU
CTPOUTbH U UCCIEN0BATh MPOCTEHUIINE MaTEMAaTUYECKHE MOJENH MPU PEIICHUN
MPUKIAAHBIX 337124, 337a4 U3 CMEKHBIX U CIIEHIUMAJIbHBIX TUCUUILIINH;

o reoOMeTpUYECKast JIUHUA, BKJIFOYAOIIAst HarJIIHbIE
IOpPEJICTaBICHUA O MPOCTPAHCTBEHHBIX (UIypaX M HM3yUYE€HUE HUX CBOICTB,
(opMupoBaHHE U pa3BUTHE IPOCTPAHCTBEHHOI'O BOOOPAKEHUS, Pa3BUTHE
CIOCOOOB T€OMETPUYECKUX HM3MEPEHUM, KOOPAMHATHOTO W BEKTOPHOTO
METO/IOB JIJIsl PEILICHUS MAaTEMATHYECKUX U TPUKIIAJAHBIX 33]1a4;

o CTOXaCTUYECKasl JVHUS, OCHOBaHHas Ha pa3BUTHHI
KOMOMHATOPHBIX YMEHMH, NPEICTaBICHUNA O BEPOSTHOCTHO-CTATUCTHUECKHUX
3aKOHOMEPHOCTSX OKPYKAIOIIETO MUpA.

MECTO YYEBHOM JUCHUIIJIMHBI B YYEFHOM IIVIAHE

Vyebnas  mgucummivHa — «Martematuka: — anreOpa M Hayana
MaTeMaTHYeCKOT0 aHalln3a; TEOMETPHUs» SBISETCS YYCOHBIM MPEAMETOM
o0s3aTebHONM TIpeAMeTHON obnactu «Marematuka u uHpopmarukay OI'OC
cpeaHero oo1ero oopa3oBaHus.

VYyebOnas JACUUTUINHA «Marematuka» u3yJaercs B
obmeoOpazoBarensHoM 1ukie ydeOHoro tuiana OIIOIT CIIO na 6aze
OCHOBHOTO 00IIero o00pa3oBaHHs C TIOJIYYEHHEM CpeaHero OoOIIero
obpazoBanus mo crneruaibHocTH 23.02.07 «TexHuyeckoe oOCTY)KHBAHUE M

DPEMOHT JIBUTaTEJIEN, CHCTEM U arPEraToOB aBTOMOOMIIENY .




PE3VJIBTATBI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI
OcBoenne  coaepkaHusi  y4ueOHOM — aucuumiauHbel — «MaTeMaTHKa
o0ecreynBaeT JOCTHKEHUE CTYICHTAMU CIICAYIOIINX pe3y1bmamaos:.
* JUYHOCHIHBIX'

chOpPMHPOBAHHOCTh  TPEACTABICHUM O  MaTeMaThKe  Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE MOJCIMPOBAHUS SIBICHUN U
MIPOIIECCOB, UAESIX U METOJaX MaTEeMaTHKU;

MOHMMAaHHE 3HAYMMOCTH MAaT€MAaTUKH IS HAyYHO-TEXHUYECKOTO
nporpecca, cOpMHUPOBAHHOCTh OTHOILIECHUS K MaTeMaTHKE KaK K YacTH
OOIIIEYeIOBEYECKON KYJIBTYPhl Yepe3 3HAKOMCTBO C UCTOpUEH pa3BUTHS
MaTEeMaTHKH, BOJIOLMEH MaTeMaTUYECKUX UJIEH;

pa3BUTHE  JIOTMYECKOTO  MBIIUIEHUS,  MPOCTPAHCTBEHHOIO
BOOOpaXeHUs!, AITOPUTMUUECKON KYJIbTYpPbl, KpUTUYHOCTH MBIIUICHUS Ha
ypOBHE, HE0OX0AUMOM Jisl Oyayiie npodecCHOHANIBHON NIeSITeIbHOCTH,
JUISL TPOJIOJKEHUST 00pa30BaHus U caMOOOpa30BaHus;

OBJIAJICHNEC  MAaTEMaTHYCCKUMH  3HAHWSIMH W YMCHHSIMH,
HEOOXOJUMBIMU B TIOBCEIHEBHOM JKM3HM, MJII OCBOCHHUS CMEXKHBIX
€CTECTBEHHOHAYYHBIX JTUCHUIUIMH W JUCHUIUIMH NPpodheCcCUOHATBHOTO
UKJIa, JUIg TOJydyeHuss oOpa3oBaHMs B 001acTAX, HE TpeOyrolux
yrayOJeHHON MaTeMaTHYEeCKOM MOrOTOBKH;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHHIO, B TOM 4YHUCJE
caMo00pa3oBaHWIO0, Ha TPOTSDKEHWHM BCEH KHU3HU; CO3HATEIHHOE
OTHOIIIEHHWE K HEMPEephIBHOMY OOpa30BaHWIO KaK YCJOBHIO YCIEIIHOM
npodeCCUOHAIBHON U OOIIIECTBEHHOM JIeSITEIHbHOCTH;

TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSATEIBHON TBOPYECKOW U
OTBETCTBEHHOM 1€ TEIbHOCTH;

TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHUYECTBY CO
CBEPCTHUKaMH B 0Opa30BaTeNIbHOM, OOIIECTBEHHO MOJE3HOM, y4eOHO-
MCCIIEIOBATENLCKOM, MPOCKTHON M IPYTHX BUJAX JACSATEIbHOCTH;

OTHOIIIEHHE K MPO(HECCHOHATEHON NESTEIBHOCTH KaK BOZMOXKHOCTH
y4acTusi B PEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIIeHAITMOHAIBHBIX MPOOIIEM;

* mMemanpeomemHuix:

YMEHHE CaMOCTOSTENbHO OINpEAENATh IeNd JACSITeNbHOCTH U
COCTaBIISITh IUJIAHBI JIEATEIHHOCTH; CaMOCTOSITEIBHO OCYIIECTBIIATH,
KOHTPOJIMPOBATh U KOPPEKTHPOBATH JESATEIBHOCTH, HCIIOJB30BaTh BCE
BO3MOXXHBIE pPECypChl JJs JOCTH)KCHHS TIOCTaBJICHHBIX LEJIeH W



peanu3anuy TUTAHOB JESTEIHHOCTH, BBHIOMPATH YCHEIIHBIC CTPATETUU B
Pa3TUYHBIX CUTYAIHSIX;

YMEHHE MPOJTYKTUBHO OOIIATHCS M B3aWMO/ICHCTBOBATH B MPOIIECCE
COBMECTHOH NEATEIhHOCTH, YYUTHIBATh MO3UIUU JPYTUX YYaCTHHKOB
JeSTeIbHOCTH, G (HEKTUBHO pa3peniaTh KOH(DIUKTHI,

BJIaJICHVE HABBIKAMU TI03HABATEILHOM, Y4eOHO-UCCIIeIOBATEIbCKON
U TPOCKTHOM JIEATETHLHOCTH, HaBBIKAMU pasperieHus mpoodsiem;
CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEILHOMY TIOWCKY METOOB
pelIeHus] TMPaKTHYECKUX 3a/lad, MNPUMEHEHUIO pPa3IUYHBIX METOI0B
TIO3HAHWS,

TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITeTTbHOW WH()OPMAIIMOHHO-
MO3HABATEIBHON JCSITENFHOCTH, BKJIIOYAass YMEHHE OPHEHTHPOBATHCS B
pa3IMYHBIX HCTOYHHMKAX WHPOPMAIMKM, KPUTHUUYECKH OICHUBATh U
UHTEPIPETUPOBATh  MHPOPMAIUIO, TOIYy4aeMyl0 W3  Pa3IdYHBIX
HMCTOYHHKOB,;

BJIAJICHUE S3BIKOBEIMH CpPEICTBAMH: YMEHHE SICHO, JIOTUYHO U
TOYHO H3JIaraTb CBOI TOYKY 3pPEHHUSA, HCIOJIb30BaTh aJICKBATHbHIC
SI3BIKOBBIE CPEJICTBA;

BJIaJICHUE HAaBBIKAMU IMO3HABATEIBHONU PEeICKCUU KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTEIIbHBIX MPOIECCOB, UX PE3YJILTATOB U
OCHOBAHHWM, TPAHUI] CBOETO 3HAHWS W HE3HAHWS, HOBBIX MTO3HABATEILHBIX
3a/1a4 ¥ CPEJICTB ISl UX JOCTHIKEHUS;

IEJICYCTPEMIICHHOCTh B TIOMCKaxX ©W TPUHATHU  PCIICHUH,
COOOpa3UTENHPHOCTh W  HHTYHUIUSA, Pa3BUTOCTh IPOCTPAHCTBEHHBIX
MPEACTABICHNUM; CIIOCOOHOCTh BOCIPUHUMATH KpPAacoOTy W TapMOHHIO
MUDa,

® npeoMemHbix:

c(OPMHPOBAHHOCTh TIPEACTABIICHWA O MaTEeMaTUKE KaK 4YacTH
MHPOBOM KYyJIBTYPHl U MECT€ MAaTEMAaTHKH B COBPEMEHHOW MMBUIN3AIINH,
crioco0ax OINMUCaHus SBJICHHUN peaTbHOr0 MUPAa HA MATEMATUUYECKOM SI3BIKE;

c(hOpPMHUPOBAHHOCTH TPEACTABICHUI O MATEMAaTHUYECKHX TOHATUSIX
KaK BaXHEHIITMX MAaTeMAaTHUYECKUX MOJEINSX, MO3BOJISIONIUX OIMUCHIBATH U
u3y4daTh pa3HbIe TIPOIECCHl U SIBJICHHS; TOHMMAaHHE BO3MOXKHOCTHU
aKCHOMAaTHYECKOTO MTOCTPOSHUS MaTEeMaTHIECKUX TCOPHUIA;

BJIQJICHUE METOJIaMHU JJOKA3aTeJIbCTB U aJITOPUTMOB PEIIICHUS, YMEHUE
UX MPUMEHSTH, IPOBOJNUTH JTOKA3aTCIbHBIC PACCYKICHUS B XOJIC PEIICHUS
3ajad;



BJIAJICHUE CTAHAAPTHBIMH NPUEMAMHU PELICHHUS PAUUOHAIBHBIX H
WppalMOHAIBHBIX, ITOKA3aTEIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKHUX
YpaBHEHUM W HEPABEHCTB, HUX CHUCTEM; MCIOJb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJE JJIsI MO-WCKAa MYyTH PEUICHUS U
WJUTIOCTPAIlMU PEIICHUS YPABHEHHUI U HEPABEHCTB;

c(hOPMHUPOBAHHOCTh MPEJCTABICHUNH 00 OCHOBHBIX TOHSTHSAX
MAaTEMATUYECKOTO aHajdM3a W MX CBOMCTBAaX, BIAJCHUE YMEHUEM
XapaKTepu30BaTh TMOBeJAeHUE (DYHKIMH, WCIOJB30BAHUE MMOTYYCHHBIX
3HAHMUM JJIs1 ONMMCAHUS U AHAJIM3a PEATIbHBIX 3aBUCUMOCTEM;

BJIaJICHUE OCHOBHBIMH IMOHATUSIMHU O TIOCKHUX M MPOCTPAHCTBEHHBIX
reoMeTpuYecKnX (purypax, uX OCHOBHBIX CBOMCTBax; C(pOpMHUPOBAHHOCTh
YMEHHUSI pacrio3HaBaTh reOMETpUIECKUE (PUTYpHI HA YepTekKaX, MOJICIIAX U B
peaJbHOM MHUPE; IPUMEHEHNUE U3YYCHHBIX CBOWCTB I'€OMETPUICCKUX (PUTYP
u GopMyn IS pelIeHUs TeOMETPUUYECKUX 3a/lad U 3a7a4 C MPaKTUYECKUM
COAEPKAHUEM;

c(hOpPMUPOBAHHOCTh TMPEACTABICHUM O TpoIeccax U SIBICHUSAX,
MMEIOIIUX BEPOSTHOCTHBIN XapAKTEP, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
p€aIbHOM  MHPE, OCHOBHBIX  IOHATHAX  JJIEMEHTAPHOM  TEOpUM
BEPOSTHOCTEW; YMEHUW HAXOAUTh M OLCHUBATh BEPOATHOCTH HACTYIUICHUS
COOBITUM B MPOCTEUIIUX TMPAKTHYCCKUX CHUTYyallUsIX W OCHOBHBIC
XapaKTEPUCTHUKH CIIyYaHBIX BEJIUYMNH;

BJIAJICHUE HABBIKAMU MCIIOJB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MpOorpamMM MpH PEIICHUHN 3a]1a4.



COJIEP’ KAHUE YYEBHOMN JUCIIUTIJINHBI
BBE/JIEHUE

Marematika B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAIIMOHHBIX
TEXHOJIOTUSAX M TPAKTAYECKON nedaTenbHOCTH. Llenu u 3agaun wu3ydeHuUs
MaTeéMaTHKX TIpAd  OCBOeHMHM crenraidpHoct  15.02.15. Texnonorus
MeTa1000padbaThIBAIOIIETO TPOU3BOJICTBA.

AJITEBPA

Pazeumue nonamus o yucne

[lensie w®  pauuoHaNbHBIE  4WCiIA.  JICWCTBUTENBHBIE  YHCIA.
Ipubnusicennsvie gvruucienus. Komnnexcuvie uuca.

Ilpakmuueckue 3anamus.

Apudmernueckue 1elCTBUS HaJl KOMIUIEKCHBIMH YHCIIaMHU.

KOPHH, CTEITEHU N JIOT' APUOMBI

Kopuu u cremenu. KopHM HaTypaJbHOW CTENEHHM W3 YUCIA U HX
cBoiicTBa. CTENEHU € palMOHAJIBHBIMU MOKA3aTEJsIMUA, UX CBOMCTBAa. CTeneHn
C JNEUCTBUTEIBHBIMU TOKa3atelaMu. Cgolicmea cmenenu ¢ OeticmeumeibHuIM
noxasamenem.

Jlorapupm. Jlorapupm uymcaa. OcHoBHOE jorapupmMuyecKoe
TOXJIeCTBO. JlecsTuuHbie U HaTypaibHble jJorapudmel. [IpaBuna aeicTBuil c
norapupmamu. [lepexos kK HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue ajaredopamyveckux BbIpaxenuil. IIpeoOpazoBanue
pallMOHANIBHBIX,  HUPPALMOHAJBHBIX  CTENEHHBIX,  IOKA3aTEIbHBIX U
JOTapU(PMUYECKUX BBIPAKCHUI.

Ilpakmuueckue 3anamus.

[IpeoOpazoBanue BoIpaKEHUH, COJEPIKAIINX CTETICHH.

Pemenne nokasarebHBIX YPaBHEHHM.

Pemenue norapupmMudeckux ypaBHEHHM.

Pemienne nokazaTeabHbIX U JIOTapU(PMUUECKUX YPABHEHUN U
HEPABEHCTB.

OCHOBbBI TPUT OHOMETPUN

OcHoBHble noHATHA. Pannannas mepa yrna. BpamarensHoe IBHKEHHE.
Cunyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YKCIIa.

OCHOBHbBIE TPUTOHOMETPUUECKHUE TOKIECTBA

@opmynsl npusencHuss. DopMynsl cnoxeHus. DOpMylbl  YIBOCHHUS.
Dopmynvl NOIOGUHHO20 Yead.

[IpeoOpazoBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUM

[Ipeobpa3zoBanrie ~ CyMMBbl  TPUTOHOMETPUYECKUX  (PYyHKIMH B
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IIPOU3BEACHUE U NPOU3BEICHUS B CYMMY. Bbipadicenue mpuzoHoMempuieckux
@yHKYUll Yepe3 maneeHc NOI0BUHHO20 ap2yMeHmda.

Tpuronomerpuyeckne ypaBHEHUS U HEPABEHCTBA

[Ipocreiiiue  TPUrOHOMETPUYECKUE  ypaBHEHMs.  [Ipocmetiuiue
MpUSOHOMempuyecKue HepageHcmad.

OOpaTHble TPUTOHOMETpUUECKHE (QYHKIUH. APKCHUHYC, apKKOCHUHYC,
ApPKTAaHI'EHC.

Ilpakmuueckue 3anamus.

Pemienne  ynmpakHeHWid Ha  YIOPOIUEHUE  TPUTOHOMETPUYECKHUX
BolpaxkeHU. (OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, (OPMYJIBI
CIIOKEHMsI, YABOCHMs, IpeoOpa3oBaHUE CYMMBI TPUTOHOMETPHUUYECKUX
(GyHKIMI B IIPOU3BECHUE, npeoOpa3oBaHue IPOU3BEACHUSA
TPUTOHOMETPUUYECKUX (PYHKIHH B CyMMY.)

Pemienne TpUroHOMETpUYECKUX YPaBHEHUM.

IIpocrelimme TPUrOHOMETPUIECKAE HEPABEHCTBA.

®YHKIIMH, UX CBOMCTBA U T'PA®UKU

@Oynknuu. O0nacTh ompenesieHus W MHOXECTBO 3HA4YeHHH; rpaduk
byHKMKU, TOCTpoeHue TpadukoB GYHKIUNA, 3aJaHHBIX Pa3TUYHBIMU
CIOCOOAMHU.

CpoiictBa ¢yHkuuMu. MOHOTOHHOCTb, UYETHOCTb, HEYETHOCTb,
OTPaHUYCHHOCTh, MEPUOJIUYHOCTH. [IpOMEXYTKH BO3pacTaHWs W yOBIBaHWSI,
HanOoJIbIlIee W HAaWMEHBIIIEEe 3HAYCHUs, TOYKH JKCcTpeMyMma. [ paduyeckas
uHTepnperanus. [IpuMepbl (YHKIIMOHATBHBIX 3aBUCUMOCTEH B pEaIbHBIX
nmpolieccax u siBJIeHUsX. ApudmeTrueckue onepanuu HajJ QyHKITUSIMU.

Cnoxnast QyHkius (komnosuuus). [lonamue o Henpepvl@HOCMU
@yHKYUU.

Ooparuble Qpynukuuu. Obnacmev onpedenenuss U 001acmb 3HAYEHUL
oopamuou yuxkyuu. I pagux oopamuoti hynkyuu.

CrenenHble, moKa3aTejbHbIe, JorapupmMudeckue u
TPUTOHOMeTPUYecKHne (PYHKINH.

OO6parnbie Tpuronomerpudeckue Gyukiuu. Onpenenenust GyHKIHM, UX
CBOMCTBa U TpaduKwy.

[IpeoOpazoBanusi rtpadukoB. [lapanienbHbIi MEPEHOC, CUMMETPUS
OTHOCHUTEIBLHO OCeH KOOpPJAMHAT W CHMMETPUS OTHOCHTEIHLHO Hadvasa
KOOPJIMHAT, CHMMETPHUSI OTHOCUTEIIBHO MPSMON Y = X, PACTSHKCHHUE M CHKATHEC
BJIOJIb OCEU KOOPJMHAT.
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Ilpaxmuueckue 3anamus.
[IpeoOpazoBanusi rpadmka QyHKITUN.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IMocnenoBarenbHocTH. CriocoOBl 3aaHUS W CBOMCTBA YHCJIOBBIX
MOCJIEN0BATENBHOCTEN.

llonsmue o npedene nocnedosamenvuocmu. Cywecmeoganue npeoena
MOHOMOHHOU ~ O02PAHUYEHHOU  NOCAe008amenlbHOCU. CyMmMmupoBaHue
noclienoBaTenbHOCTEeH. beckoHeuHo yObIBarolas reoMeTpuyeckasi Iporpeccus
U €€ CyMMa.

IIpousBoanas. [louarue o npon3BOAHON PYHKIIMHU, €€ T€OMETPUUECKHI
U (UBUYECKUH CMBICI. YpaBHEHHE KacaTenbHOW K Tpaduky QyHKIUU.
[Ipon3BoIHBIE CYMMBI, Pa3HOCTH, MPOM3BEICHUA, 4acTHbIC. [Ipon3BO/IHBIE
OCHOBHBIX  dJIeMeHTapHbIX  GyHKuuid. [IpuMeHeHHe NpPOU3BOIHON K
UCCIIeI0BaHUI0 QYHKIUNA U MOCTPOCHUIO TpadukoB. [Ipouszeoonsvie oopamuou
DYHKYUU U KOMNOZUYUU PYHKYULL.

[Tpumepsl UCNONB30BAHUS MPOU3BOIHON I HAXO0XKICHUS HAWUITYYILIETO
pelIeHus B MPUKIAAHbIX 33/1a4ax. Bropas npou3BoaHas, €€ TeOMETPUUECKUN U
dbuzuyeckuii cMmbica. HaxoxkaeHue CcKOpocTH g IIpoliecca, 3aJaHHOTO
(dopmynoii u rpa@uKom.

IlepBooOpa3nas u uHTerpaj. [IpumMeHenrne onpeaeIeHHOro HHTErpaa
I HAaXOXKICHUS IUIOIIAAN KPUBOJHMHEWHON Tpaneunu. Popmyiia HerotoHa—
Jleitonuia. [IpuMepsl mpuMeHeHUsI UHTETpalia B PU3UKE U T€OMETPUH.

Ilpakmuueckue 3anamus.

[Ipenen nmociien0BaTENBHOCTH.

Uccnenosanue GyHKIMU C TOMOIIIBIO MPOU3BOIHOM.

HaxosxieHne HanboJIb1Iero 1 HAMMEHbIIEro 3HAaYeHU (PYHKIUH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus 7| CHCTEMBI YPABHEHMH. Panuonansnele,
UppallMOHAIbHBIE, TMOKAa3aTeJbHbIE W TPUTOHOMETPUYECKHE YpPAaBHEHUS U
CHUCTEMBI.

PaBHOCHMIBHOCTH ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpUEMbl WX penieHus (pas3jioKEeHWEe Ha MHOXKUTEIH,
BBE/ICHUE HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, TPaUUECKUIl METO.).

HepaBencrBa. PannonanbHble, MPpalMOHAIBHBIE, MOKA3aTEJIbHBIE H
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE IPUEMBI UX PELLICHHUS.

HUcnoab3oBanue cBOMCTB M rpagukoB (PYHKUUN IPH pelleHUHU
YPaBHEeHUII H HepaBeHCTB. MeTon wuHTepBaioB. M3o0pakeHue Ha
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KOOPJIMHATHOM IIOCKOCTH MHOKECTBA PELICHUN YPABHEHUN U HEPABEHCTB C
JBYMSI IIEPEMEHHBIMU U UX CHCTEM.
Ilpuxnaonwie 3a0auu
[IpruMeHeHne MaTeEMaTUYECKUX METOAO0B JJIsSl PEIICHUS COAEPIKATEIbHBIX
3a/1a4y U3 pa3IUYHbIX 00JacTel HAYKH U MPAKTUKHU.
NHTtepniperanus pe3ynbTaTa, yu4eT peajJbHbIX OTPaHUYEHUN.
Ilpakmuueckue 3anamus.
HppanmnonanbHble HEPABEHCTBA U OCHOBHBIE METO/IbI UX PELICHHUS.
CucTteMsbl pallMOHaTBHBIX YPABHEHU U OCHOBHBIE METO/IbI UX PEIICHUSI.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA
BEPOSATHOCTEN
JIeMeHTbl KOMOUHATOPUKH

OcHOBHBIE TIOHSITUS KOMOMHATOPWUKH. 3aJayd Ha TOJCYET 4YHUCia
pa3MelieHnid, TepecTaHOBOK, coueTaHuil. Pemienune 3amad Ha mepedop
BapuaHToB. @®opmyna Ounoma HreroToHa. CBoiicTBa OMHOMHHAIBHBIX
koaddunrentoB. Tpeyronpuuk [ackans.

Ilpakmuueckue 3anamus.

Pemenne kKoOMOMHATOPHBIX 3a/1a4.

JJIeMEeHThI TEOPUH BEPOSAITHOCTEI

CoObITHE, BEpPOSITHOCTH  COOBITHSA, CJIOXKEHHE UM  YMHOXKCHHE
BepoATHOCTEH. [lonamue o nezasucumocmu coovimutl. /JJUucKpemuas ciy4aiHast
8eUYUHA, 3aKOH ee pacnpeodenenus. Hucnosvie xapaxmepucmuku OUCKPEemHOLU
cayuatinou eenudunsl. Ilonamue o 3akone 6obUUX YUCEL.

JIeMEeHThl MATEeMATHYEeCKOH CTATUCTUKH

[IpeacraBnennie  naHHbIX  (TAONUIBI,  JUAarpamMMmbl,  rpaduKn),
2eHepabHAas COBOKYNHOCMb, 8blOOPKA, CpedHee apu@memuieckoe, MeOUaHa.
llonsimue o 3a0auax mamemamu4eckou CmamucmuKu.

Pewenue npaxkmuueckux 3adau c¢ npumeHenuem 8epOSMHOCMHBIX
Memoooa.

Ilpaxkmuueckue 3anamus.

Brruncnenue BepoOSATHOCTEN.

I'EOMETPUA
IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE
B3zaumMHOe  pacmonokeHue ~ ABYX ~ IPSAMBIX B MPOCTPAHCTBE.
[TapannenbHOCT TIPAIMOM M IUIOCKOCTH. [lapannenbHOCTh IUIOCKOCTEM.
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[leprieHIMKYISIPHOCTE NPSIMOM M IIOCKOCTH. IlepreHauKysip U HaKJIOHHAs.
Yron Mexay NpsAMOW M IUIOCKOCTBIO. JIByrpaHHBIA yrojl. YToa MeExXIy
JI0CKOCTAMH. [lepneHaAnKy I pHOCTh ABYX MIIOCKOCTEM.

['eomeTpuyeckue mpeoOpa3oBaHUs MPOCTPAHCTBA:  MapajlieIbHBIN
NEPEHOC, CAMMETPHUSI OTHOCUTEIIBHO TIIOCKOCTH.

[TapannensHOe mMpoekTupoBanue. [1owads opmo2oHAIbHOU NPOEKYUU.
N306paxkeHre npocTpaHCTBEHHBIX (PUTYP.

Ilpaxkmuueckue 3anamus.

[Ipu3Haku W CBOMCTBA TapaUICNIbHBIX W MEPIECHIUKYISIPHBIX
IJIOCKOCTEH.

[TapannenbHOE NPOSKTUPOBAHUE, ETO CBOMCTBA.

MHOrorpaHHMKH.

Bepuunsl, pedpa, rpaHu MHOTOTpaHHUKA. Pazeepmra. MuocoepanHvle
yenvl. Boinykavie mnozoepaunuxu. Teopema Ouinepa.

[Ipuzma. Ilpsmas wu naxnonnas npusma. llpaBunbHas mnpusma.
[Tapannenenunen. KyoO.

IIupamupa. IlpaBunpHas nupamuga. YcedeHHas nupamunaa. Terpasap.
Cummetpuu B KyOe, B mapajuienenunene, B npusme u nupamuzae. CeueHus
Ky0a, MPU3MbI U TUPAMUJIBI.

[IpeacraBnenuie 0 MpaBUILHBIX MHOTOTPaHHUKAX (TeTpa’Jipe, Kyoe, OKTadipe,
JOJICKAdIPE U UKOCAdIPE).
Tesia M1 MOBEPXHOCTH BpallleHUSsI

Hunuuap u xkoHyc. YceueHHbI koHyc. OCHOBaHUE, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpa3ytomasi, pas3BepTka. (OceBble CEUEHHUS U CEUCHMS,
napajuielibHble OCHOBAHUIO.

[ap u cdepa, ux ceuenus. KacarenpHas TUIOCKOCTD K cdepe.

HN3mepeHns: B reoMeTpuu

O6neM u ero uzmepenue. MuterpanbHas hpopmyna oobema.

dopmyniel 00beMa Kyba, MPSIMOYTOJIBHOTO MapalijiesienuIe/a, Mpu3Msl,
uunuHapa. @opmysnsl o0beMa nupamMuabl U KOoHyca. Dopmyibl IUIOLIAAM
MOBEPXHOCTEH IWIMHIpAa U KOoHyca. PopMynbl oObeMa IIapa U IUIOLIAAM
cdhepsl.

[Togo6ue Ten. OTHOIEHUS TJIOMIAAEH TOBEPXHOCTEH U 00BEMOB
MO00HBIX TE.

KoopauHaTsl 1 BeKTOPHI

[IpsmoyronibHast (7ekapToBa) cCHCTEMa KOOpPJIMHAT B IPOCTPAHCTBE.

dopMyIa paccTOsHUA MEXIY ABYMSI TOUKaMU. Y paBHEHUs cepsl, nrockocmu
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U NPAMOI.

Bekropsl. Monynb BekTopa. PaBeHCTBO BeKTOpOB. Cill0:KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YHUCII0. Pa3nokeHne BEKTOpa 110 HAlPaBJICHUAM. YTOJ
MeXAy AByMs BeKkTopamHu. [Ipoexnus Bekropa Ha ock. KoopauHaTsl BEKTOpA.
CkansipHO€ IpOU3BEICHUE BEKTOPOB.

Hcrnonbs3oBaHne KOOPAUHAT U BEKTOPOB MPU PEILIECHUN MATEMATHYECKUX
Y NIPUKJIAIHBIX 33/1a4.

Ilpakmuueckue 3anamus.

Bexkropsl. [lelicTBus HaL BEKTOpaMu.

CkansipHO€e IpON3BEIACHUE BEKTOPOB.
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TEMATHYECKOE INTAHUPOBAHUE
[lpu peanuzamuu coaepx aHus 00IIe0O0pa3oBaTEIbHON  yueOHOMU
aucuumnabl 11J1.01 Marematuka cneumanbHocTd 23.02.07 TexHuueckoe
oOcny>kMBaHME W PEMOHT  JIBUTaTeled, CUCTeM U  arperatroB
aBTOMOOMJIEH(TeXHUYECKH Tpoduiab) MaKCcUMalibHas ydeOHas Harpyska
obOyuarommuxcsi cocraBisieT — 234 vac. VI3 Hux ayautopHas (oOs3aTenbHast)
Harpy3ska oOy4Jaromuxcs — 234 yaca.

TemMaTuyecKu MJIaH

Bun yuenoii paborst KoJnuecTBo yacoB
AyautopHuble 3ansaitusi. Cogep:xanue o0yyeHus.

Beenenue 2
Pa3BuTHE MOHATHS O YKCIE 10
KopHu, crenenn u sorapupmsl 30
[IpsiMbIe U TUTIOCKOCTH B TPOCTPAHCTBE 20

KomMOunHaTopuka 8
KoopauHaTsl 1 BEKTOPBI 16
(OCHOBBI TPUTOHOMETPUHU 30
DOyHKIUU U TpapUKA 18
MHOrorpaHHMKH U KpyTJble Tela 25
Hauana maTemaTn4yeckoro aHaausa 24
HTerpan u ero npuMeHeHHe 16
JJIeMEHTBI TEOPUU BEPOSTHOCTEH U MaTEMaTUYECKON CTaTUCTUKH 15
YpaBHEHUS 1 HEpaBEHCTBA 20
Hroro 234

IIpome:xkyTouHasi atTecTanusi B opme IK3aMeHa

KoncyabTanuu 8

JIK3aMeH 6
Bcero 234
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOI

AEATEJIbBHOCTU CTYIEHTOB

Conep:xkanue XapaKkTepuCTHKA OCHOBHBIX BHI0B 1eSIT€JIbHOCTH CTYJAE€HTOB (HA

o0y4eHHUs YPOBHe yueOHBIX JAeliCTBHIA)

BBenenmne O3HakoMIJIEHHE C POJIbIO MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,
MH(OPMAITMOHHBIX TEXHOJOTHUSIX U MIPAKTUYECKON ACATEIHHOCTH.

AJI'EBPA

PazButHe BrinonHenue apupMeTHIECKUX ACHCTBUN HAJl YUCIIaMU, COUeTast

MNOHATHA 0 YUCJIC

YCTHBIE U TUCbMEHHBIE IPUEMBI.

Haxoxxaenue npuOamKeHHbIX 3HAYEHUH BEJIMYMH U ITOTPELIHOCTEH
BBIYUCIICHUH (a0COMIOTHON ¥ OTHOCHTEIBHOM ); CPaBHEHHE YHCIOBBIX
BBIPAYKECHHUIA.

Haxoxxnenne ommoOok B mpeoOpa3oBaHUIX M BHIYUCICHUAX
(OTHOCHUTCS KO BCEM IIYHKTaM IPOrpaMMmbl)

KopHuu, crenenu,
Jorapu(pmol

O3HaKOMJIEHHE C IOHITUEM KOPHsI N-il CTENEHHU, CBOWCTBaMU
paZivKaJIOB U NPAaBUJIaMH CPaBHEHUS KOPHEH.

@opMyIMpPOBAHHUE ONIPEAEIICHNS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE IPUKUIKN 3HAYEHUS
KOpHS.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, COAEPIKAILINX
paguKabL.

Brinonnenue pacueToB 1o ¢popmysaM, CoAepKalUM paJuKaibl,
OCYILIECTBIISASE HEOOXOUMbIE TIOJICTAHOBKH U PE0Opa30oBaHMUsL.
Onpenenenne paBHOCUIBHOCTY BBIPAXKEHUH € paguKkaiamy. Pemenue
MPPALMOHAIIBHBIX YPABHEHUM.

O3HaKOMJICHHE C IOHATHEM CTENIEHHU C JEHCTBUTEIbHBIM
IIOKA3aTEeJIEM.

HaxoxxaeHue 3HaueHul cTeneHy, UCI0b3ysl TP HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceIBaHuE KOPHS N-H CTENEHU B BUJIE CTENEHU C IPOOHBIM
MOKa3aTeJIeM U Ha00O0pOoT.

@opMynMpOBaHHUE CBOUCTB CTENECHEN. Briunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTENEM, BBIITOTHEHUE TPUKUIKHA 3HAYECHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[IpeoOpa3oBanne YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUM, COIEPIKALIX
CTEIIEHU, IPUMEHSSA CBOMCTBA. PellleHne ToKa3aTeNbHbIX YPAaBHEHUI.
O3HakoMJIEHHE ¢ TPUMEHEHNEM KOpHEN U CTeNeHel Y BbIYHUCICHUH
CPEIHHUX, ACIICHUH OTPE3KA B «30JI0TOM ce4eHUn». Pelenne
IIPUKJIAJIHBIX 33/1a4 Ha CJIIOXKHBIE IPOLEHTHI

IIpeoOpa3oBanue
anredpandecKux
BBIPAKCHUI

Brimonnenue npeobpa3zoBaHuii BIpaKeHU, IpUMeHeHue Gpopmy,
CBSI3aHHBIX CO CBOMCTBaMHU CTereHel u Jorapudmos. Omnpeaenenne
00JIaCTH TOTYCTUMBIX 3HAYCHHUH JTOrapru(pMHUUECKOTO BBIPAXKEHUS.
Pemenne norapugmuueckux ypaBHEHHUI

OCHOBBI TPUTOHOMETPUHA

OcHOBHBIE
MOHATHUSA

W3ydeHue painaHHOr0 METO/1a U3MEPEHUS YIIJIOB BpallleHusl U

UX CBS3U C TpagycHoi Mepoil. 3o0paskeHue yriioB BpalleHus Ha
OKPY’KHOCTH, COOTHECEHUE BEIMUYUHBI YIJIA C €r0 PACIOJI0KEHUEM.
dopmynupoBaHHEe ONPeIeICHUI TPUTOHOMETPHUYECKUX (DYHKIMHA IS
YTJIOB MIOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U

17




00BsACHEHHE UX B3aMMOCBSI3HU

OcHoBHbBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECCTB JJIs
TPUTOHOMETPHYE | BBIUMCICHUS 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKLMN MO OJHOM U3
CKHe TOKIeCTBA HUX

IIpeodpasoBanusi | M3yueHne oCHOBHBIX (hOPMYII TPUTOHOMETPHH: (POPMYIIBI CIOKESHHUS,
NpoCTeHIux yIIBOEHUS, PeoOpa30BaHMs CYMMbI TPUTOHOMETPHUECKUX (DYHKITHHA B
TPUTOHOMETPHYE | IPOU3BEICHUE U MPOU3BEACHHS B CYMMY U IPUMEHEHUE TIPU

CKHX Bpra)KeHHﬁ

BBIYUCJICHUHN 3HAUYCHUA TPUTOHOMCTPUYICCKOT'O BBIPAXKCHUA U
YIPOILEHHUS €rO.

O3HaKOMJIEHHE CO CBOWCTBaMU CUMMETPUU TOUYEK HA €IMHUYHON
OKPY’KHOCTH U IPUMEHEHHE UX JJIs BbIBOJA (DOPMYII IPUBEICHMUSI

IIpocreiimmue
TPUTOHOMETpHYe
CKHe YpaBHEHUSA
1 HepaBEHCTBA

Pemenue no ¢popmynam u TPUrOHOMETPUYECKOMY KPYT'y IPOCTEHIIINX
TPUTOHOMETPUUECKUX YPaBHEHUH.

[TpumeHeHne 00X METOJOB PELICHNUS ypaBHEHUH (TIPUBEIEHUE K
JMHEHHOMY, KBaJIpaTHOMY, METO/] pa3JI0KEHUsI HA MHOKUTEIH,
3aMEHbI IEPEMEHHON) IIPU PELLIEHUU TPUTOHOMETPUUECKUX
yYpaBHEHUH.

YMeHue oTMedarh Ha Kpyre pelieHus MpocTenmmx
TPUTOHOMETPUUYECKUX HEPABEHCTB

ApKcHHYC,
APKKOCHHYC,
APKTAHI€HC
yucaa

O3HakoMIJICHHE C MIOHATHEM OOPATHBIX TPUTOHOMETPUUECKHUX
byHKIUH.

N3ydenue onpeaeneHuii apkCuHyca, apkKKOCUHYCa, apKTaHT€HCa
yrcna, opMyIupoBaHue UX, U300pakeHne Ha eIUHUYHOU
OKPY>KHOCTH, MPUMEHEHHE MPU PEIICHUN YPaBHEHUM

®YHKIINHU, UX CBOMCTBA U TPA®UKH

DOyHKUMH. O3HaKOMJIEHHE C IOHATHEM IIEPEMEHHOM, IPUMEPAMU 3aBUCUMOCTEN

IMousiTHE O MEXIY IEPEMEHHBIMU.

HenpepbiBHOCTH | O3HAKOMJIEHHE C IIOHATHEM TpaduKa, orpeieleHne NPUHAIIEKHOCTH

byHkuun Touku rpaduky ¢pyHkuuu. Onpenenenue mo Gopmysie mpocreimeit
3aBUCUMOCTH, BUJa ee rpaduka. Beipaxkenue o gopmyie ogHoi
MIEPEMEHHOM Yepe3 Apyrue.
O3HakomiieHHe ¢ onpezeneHrneM GyHKINU, GOpMyITUpPOBAaHHE €ro.
Haxoxpaenue obnactu onpesenenus u o01acT 3HaYeHUH pyHKINK

CBoiicTBa O3HakoMJIeHHE ¢ TpuMepaMy (PYHKIIMOHAJIBHBIX 3aBUCUMOCTEH B

pyHkumnu. peaNIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUINH.

I'padpnueckasn O3HaKOMJIEHHE € JOKA3aTEIbHBIMH PACCYXIEHUSIMH HEKOTOPBIX

HHTEpNpeTalusa. | CBOMCTB JMHEHHON U KBaJpaTUYHON (QYHKIUI, TPOBEIEHUE

IIpumepsl UCCIIeIOBaHMsI TMHEWHON, KyCOUHO-TUHEHHON, IPpOOHO-INHEHHON 1

(GYHKUMOHAIBHBI | KBaIpaTUYHOU (QYHKIUH, TOCTpoeHue ux rpapukos. [loctpoenue u

X 3aBHCHMOCTell B | uTeHue rpadukoB ¢pyHkuuit. Mccnenopanue GyHKIuM.

pealIbHbIX CocraBnenue BUA0B (pyHKINN IO JTAHHOMY YCJIOBHIO, pEIlIEHUE 3a7a4

npoueccax u Ha DKCTPEMYM.

SIBJICHHUAX BrinonHenue npeoOpa3oBanuil rpaduka GyHKIMH

Oo0paTHble W3yuenne noHsaTus oOpaTHON (GyHKINHU, ONpeeNieHre BUAA U

pyHKkouu nocrpoenue rpaduka oopaTHON QyHKIIMHU, HAXOXKIEHUE ee 00JIacTu
orpeseneHus u obaactu 3HaueHui. [IpuMeHenne cBONCTB PyHKITHI
MIPY UCCIIeIOBAaHUU YPABHEHUM U PEIlIeHUH 33a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CIOXKHON (QYHKIHUU

Crenennsbie, Boruncnenue 3HaueHui GyHKIIMI 110 3HAYEHUIO apryMeEHTa.

noka3artejbHble, | OnpeneneHue NOJ0KEHUs TOUKH Ha TpaduKe 10 ee KOOpIuHaTaM U
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Jorapupmmuyeckn
en
TPUTOHOMETpUYE
cKHe PyHKIUM.
OopaTHbIe
TPUTOHOMeETpHYe
ckue GQyHKIUU

Hao000pOT.

Hcnonb3oBanue cBOMUCTB (PyHKIMIA JUIs CpaBHEHHS 3HAYCHUN
cTeneHel u jorapugmMoB.

[TocTpoenne rpaMKOB CTENEHHBIX U JOTapUPMHUECKIX (QYHKIHUH.
Pemienue nokazaTesbHbIX U JIOrapu(pMUUECKUX YPaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HakoMJIEHHE C IOHATHEM HEIIPEPBIBHOM NepHoIndYecKoi GyHKINH,
(dbopMynHpoBaHUE CBOMCTB CHHYCA U KOCHHYCA, TOCTPOCHHUE MX
rpaduKoB.

O3HaKOMJIEHHE C IOHSITHEM T'APMOHMYECKUX KOJIEOaHUH U
IIpUMEpPaMU TapMOHUUYECKUX KOoeOaHUi 7151 ONMCAaHUs MPOLIECCOB B
¢bu3nKe U Ipyrux obIacTax 3HAHUS.

O3HakoMJICHHE C MIOHATUEM Pa3pbIBHON NEPUOANYECKON (PYHKIUH,
(dbopMynHpOBaHUE CBOMCTB TAaHT€HCA U KOTAHT€HCA, TOCTPOCHHUE UX
rpaduKoB.

[TpumeHeHne CBOWCTB (GYHKLUH U151 CPAaBHEHUS 3HAUCHUI
TPUTOHOMETPUUYECKUX (DYHKLHUH, peIIeHUs] TPUTOHOMETPHUECKUX
YpPaBHEHUU.

Ilocmpoenue epaguxos 0bpamuvix mpueoHOMempudeckux GyHKyuti u
onpeoenenue no epagurkam ux coUcma.

Brinonnenue npeobpazoBanus rpadukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaexoBaTeJbH
oCTH

O3HaKOMJIEHHE C IOHATHEM YHUCIOBOM IIOCIIEN0BATEIbHOCTH,
criocobamu ee 3aJjaHusl, BBIYUCICHUSIMHE €€ WICHOB.
O3naxomaenue ¢ NOHAMUEM Npedend nocied08ameabHOCMU.
O3HaKOMJIEHHE C BBIUMCICHUEM CYyMMbl OECKOHEYHOT'O YMCIIOBOTO
psiia Ha IpUMEpEe BBIUMCIIEHUS! CYMMbI OECKOHEYHO yObIBarOLIeH
r€OMETPUYECKON ITPOTPECCUH.

Pemienue 3aa4 Ha npumMeHeHue GoOpMyIibl CyMMbI OECKOHEUHO
yOBIBaroIei reOMeTPUIECKON MPOTPECCHH

IIpousBoanas u
ee IpUMeHeHue

O3HaKOMJIEHHE C IOHATHEM IIPOU3BOJHOM.

N3ydenue u popMynnpoBaHHUe €€ MEXaHUYECKOTO U FEOMETPUUECKOTO
CMBbICJIa, N3Y4EHHUE aITOPUTMA BBIUMCIIEHHS IPOU3BOIHON Ha
IIpUMepE BBIUYMCIIEHUSI MTHOBEHHON CKOPOCTH U YIJI0BOTO
kod¢duIreHTa KacaTenbHOM.

CocrapneHnue ypaBHEHUS KacaTeJIbHOW B 00IIIEM BHJIE.

YcBoenue npasui 1ugpdepeHupoBaHus, TaOIUIBI TPOU3BOIHBIX
AJIEMEHTapHbIX PYHKINN, IpUMEHEHUE s AMPPepeHInPOBAHUS
(GyHKIMH, COCTaBICHUS ypaBHEHMS KacaTeIbHOM.

N3ydeHue TeopeM o0 CBA3M CBOWCTB (DYHKIIUU U IPOU3BOIHOM,
(bopMyIHpOBKa HX.

[IpoBeneHue ¢ MOMOILIBI0 TPOU3BOIHON UCCIIEIOBAHUS (PYHKIIUH,
3aJJaHHOH (popMyIIOH.

YcTaHoBNEeHUE CBSI3U CBOMCTB (PYHKLIMU U MPOU3BOAHOM MO UX
rpadukam.

[TpumeneHnne npou3BOTHOM ISl PEIIEHUA 3a]]a4 Ha HAaX0XKICHUE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUYEHHSI U Ha HaXO0XKIECHHE
JKCTpeMyMa

IlepBooGpa3nasn
M HHTErpaJ

O3HakoMJIEHHE C TIOHATHEM MHTErpajia u nepBooOpa3Hoi.
W3ydenue nmpaBuiia BEIYKMCICHHS IEPBOOOPA3HON U TEOPEMBI
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Herorona—JleiiOHuma.

Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ TIPOU3BOTHOMH,
BBIYHMCIICHHE TIEPBOOOPA3HON JIJIs1 JAaHHOUW (PYHKITUH.
Pemenue 3a1a4 Ha IpUMEHEHNE UHTETpaJla AJisl BBIYUCICHUS
(bu3MYECKUX BEJIWYMH U TUIoHaien

YPABHEHUA U HEPABEHCTBA

YpaBHeHusi u
CHCTEMBI
YPaBHeHUil
HepaBencrBa u
CHCTEMBI
HEPaBEHCTB C
ABYMS
nepeMeHHbIMHU

O3HaKOMJICHHE C IPOCTEHIITMMHU CBEJCHUSMH O KOPHSIX
anreOpandecKnx ypaBHEHUH, MOHATUSMH UCCIICIOBAHUS YPaBHEHUH 1
CHCTEM ypaBHEHHH.

W3yuenne Teopun paBHOCHIBHOCTH YPaBHEHHH U €€ TPUMEHEHHUS.
[ToBTOpEHUME 3amucH pelIeH:s CTAHAAPTHBIX YPaBHEHUH, TIPUEMOB
npeoOpa3oBaHusl YpaBHEHUH IS CBEACHUS K CTAHJAPTHOMY
YpaBHEHHUIO.

Perienue panuoHanbHbIX, HPPAIMOHATIBHBIX, TOKA3aTEIbHbBIX

Y TPUTOHOMETPHUYECKHUX YPABHEHUH U CUCTEM.

Hcnonp3oBanne CBOMCTB U TpapuKoB (PYHKIHHA IS perIeHus
ypaBHeHHi. [loBTOpeHre OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemrenue ypaBHEeHMIT ¢ IPUMEHEHHNEM BCEX MPUEMOB (Pa3JIOKEHUs Ha
MHOXKUTEITH, BBE/ICHHSI HOBBIX HEU3BECTHBIX, I0/ICTAHOBKH,
rpauuecKoro MeToza).

Pemenne cucteM ypaBHEHHI C IPUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIEHHE ¢ OOLIMMH BOIIPOCAMU PELICHHS] HEPABEHCTB U
UCIIOJIb30BaHUE CBOUCTB U rpauKoB (HYHKIUH IPU PEIICHUN
HEPaBEHCTB.

Pemenne HepaBEeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHSIMHU
Pa3IUYHBIX CIIOCOOOB.

[TpumeHeHre MaTeMaTHYECKIX METOJI0B JIJIsl PELICHUS

COZIep KaTENbHBIX 33/1a4 U3 Pa3IMYHbIX 001acTei HAyKH U TPAKTUKH.
HHTeprpeTHpoBaHue pe3yabTaTOB C YY€TOM peaIbHbBIX OTPaHUYECHHH

3JEMEHTHI KOMBUHATOPUKHA, TEOPUU BEPOSITHOCTEHN U

CTATUCTUKH

OcHoBHBIE N3ydenue npaBuiia KOMOMHATOPUKYU U IPUMEHEHUE MTPU PEIICHUN

NOHATHS KOMOWHATOPHBIX 33/1a4.

KoMOuHaTopuku | PerneHre KOMOMHATOPHBIX 3a]1a4 METO/I0M Mepedopa U Mo MpaBuily
YMHOXCHHS.
O3HaKOMJIEHHE C TOHITUAMU KOMOMHATOPUKHU: Pa3MEIIEHUIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (HOpMYTaMHU JJIs X BBIYUCICHHUS.
OObscHeHne U TpuMeHeHne GopMyIT JUIsl BBIYUCIICHUS pa3MeIleHNH,
MIEPECTAaHOBOK M COUYETAHUH MPU PELICHUM 3a/1a4.
O3znakomienue ¢ 6uHoMoMm HeroToHa U TpeyronpHukoM Ilackans.
Pemenne npakTnyeckux 3a/1a4 ¢ UCIOJIb30BAHNEM NIOHATUN U TIPAaBUI
KOMOMHATOPUKHU

JIEeMEeHTBI N3ydeHne Ki1acCu4ecKoro OnpeesieHus: BEpOATHOCTH, CBOMCTB

TeOpuH BEPOSTHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEH.

BEPOSITHOCTEH PaccmoTpenune npumMepoB BBIUKCIEHHS BEPOSTHOCTEN. Pemenue
3aJ1a4 Ha BBIYMCIICHHE BEPOSITHOCTEN COOBITUI

IIpencraBienue O3HaKOMJIEHHE € IPEICTABICHUEM YHCIOBBIX IaHHBIX U UX

AAHHBIX XapaKTepUCTHUKAMHU.

(Tabuubl, Pemienue npakTuueckux 3agad Ha 00pabOTKY YUCIOBBIX JaHHBIX,

AUATPAMMBI, BBIUHCIICHHE UX XapaKTEPUCTUK
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rpaguxn)

I'EOMETPUA

IIpsimblie u
IUIOCKOCTH B
NPOCTPAHCTBE

DopMyIMpPOBKA U IPUBEICHUE JOKA3ATEIbCTB IPU3HAKOB B3aUMHOIO
pacCIIoJIOKEHUS NPSMBIX U INIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax
U MOJIEJISIX PA3JIMYHBIX CIIy4aeB B3aMMHOI'O PACIIOJIOKECHHUS IIPSAMBIX U
IIJIOCKOCTEM, apr'yMEHTUPOBAHUE CBOUX CYXKIACHUN. POPMYIMpPOBAaHHE
OIlpeeNICHUH, IPU3HAKOB U CBOWCTB NIapAJUICIbHBIX U
NEPIEHIUKYISIPHBIX TUIOCKOCTEH, ABYTPAHHBIX U JIMHEHHBIX YIJIOB.
BeinosiHeHne MOCTPOEHUS YITIOB MEXKY NMPSMBIMU, IPSIMOU U
IJIOCKOCTBIO, MEXKY IIJIOCKOCTSAMU 110 OIIMCAHUIO U PACIIO3HABAHUE
UX Ha MOJIETISAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IIPSIMBIX U
IUIOCKOCTEH NP PELICHUM 3a/1a4.

N300pakeHre Ha pUCYHKAX U KOHCTPYHUPOBAHHUE HA MOJIEIIAX
MEPIECHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, IPSAMBIX,
MapaJuIeIbHbIX INIOCKOCTEM, YIJIOB MEKAY NPSAMOU U IJIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHUS.

Pemenne 3a1a4y Ha BBIYHMCIIEHNE TEOMETPUYECKHUX BEJIUUYMH.
OnuceiBaHKE PACCTOSIHUS OT TOYKHU A0 IUNIOCKOCTH, OT MPSIMOU 10
IIJIOCKOCTH, MEKy IUNIOCKOCTSAMHM, MEKIY CKPEILMBAIOIUMHUCS
HPSIMBIMU, MEKIY MPOU3BOIBHBIMH (PUTYypaMu B IIPOCTPAHCTBE.
@OopMyJIMPOBAHUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosIHUAX(TEOpEM CYILLIECTBOBAHMs, CBOMCTBA).

N300paxkeHne Ha 4epTexRax U MOAEIIX PacCTOSHHUA U 000CHOBAaHUE
CBOMX CyxAcHMN. OnpeneneHne U BEIYUCICHUE PACCTOSIHUM B
npoctpanctse. [Ipumenenre GopMyi U TeOpeM IJIaHUMETPUU IS
pelieHus 3a1a4.

O3HaKOMJIEHHE C TOHITUEM NAapPAJUIEIBHOTO POEKTUPOBAHUS U €TO
cBOHCTBaMU. Popmyauposanue meopemul 0 NIOWAOU OPMOLOHATLHOU
npoeKyuU MHO20Y201bHUKA.

[TpumeHeHue Teopun A1 000CHOBAHUS TOCTPOECHUHN U BEIYUCIICHHH.
ApPryMEeHTHpPOBAaHHE CBOUX CYXKIEHUH O B3aHMHOM PaCIOJIOKEHUHN
IPOCTPAHCTBEHHBIX (pUTyp

MHOrorpaHHUKHU

Onucanue U XapaKTepUCTHUKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
NIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHne MHOTOIpaHHUKOB U BBINOJIHEHNE IOCTPOEHUS Ha
N300pakeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Boruncnenue nuHENHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTepucTuka u N300pakeHre CEUEHUsl, pa3eepmKu
MHO202PAHHUKOG, BBIYACIIEHUE TIIOIAAEH TOBEPXHOCTEH.
[TocTpoenue mpocTelmux ceueHui Kyoa, Npu3Mbl, MTUPAMUIBL.
[TpumeHeHue (akToB U CBEICHUH U3 IUIAHUMETPHUH.
O3HakOMJIEHHE C BUJJaMU CUMMETPHIl B IPOCTPAHCTBE,
(dbopMynMpoBaHUE ONpPEIeNCHUIH U CBOMCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHUsI U MHOTOTPAHHUKOB.

IIpumeHeHne CBOMCTB CHUMMETPHH NIPU PELIEHUH 3a1a4.
Hcnons3oBanre mproOpeTeHHBIX 3HAHUHT TSI UCCIISIOBAHUS U
MOJIETMPOBAHUS HECIIOXKHBIX 33]1a4.

N300paxeHne 0CHOBHBIX MHOTOI'PAaHHUKOB U BBINOJIHEHHE PUCYHKOB
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110 YCJIOBUAM 3a1a4

Tenan
MOBEPXHOCTH
BpalleHus

O3HakOMJICHHE C BUJAaMH TeJ BpalleHus, GOpMyITHpOBaHUE HX
ONPEICIICHUN U CBOMCTB.

DopMyIHPOBAHUE TEOPEM O CEUCHUU IIapa MIOCKOCTHIO U
IJIOCKOCTH, KacaTeJIbHOM K chepe.

XapakTepucTruKa U U300paKCHHUE TeJ BPAIICHUS, UX PAa3BEPTKU,
CeUeHUSI.

Pemrenue 3a1au Ha NOCTpPOEHUE CEUCHUM, BBIYUCICHUE JJIMH,
paccTosiHui, yrios, miomazaei. [IpoBenenue nokazareabHbIX
pacCyXIEHHI IPU PELICHUU 3a/1a4.

[IpumeHeHue CBOICTB CUMMETPHUH MPHU PELICHUH 3a/1a4 Ha Tela
BpaIleHHsI, KOMOWHAIUIO TEJL.

N300paxeHne OCHOBHBIX KPYTJIBIX TeJ U BHIIIOJIHEHUE PUCYHKA 110
YCIJIOBHIO 33J1a41

HN3mepenus B
reoMeTpuu

O3HaKOMJICHHE C MOHATHAMH TUIOMIAINA U 00beMa, aKCHOMaMH U
CBOMCTBAaMH.

Penrenue 3a1a4 Ha BRIYHMCIICHUE TUIOMIA/ICH TUIOCKHX QUTYD C
MIPUMEHEHHEM COOTBETCTBYIOIIUX (opMy i (PaKTOB U3
IUTaHUMETpuH. V3yueHre TeopeM 0 BBIUMCIICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PEIICHHUE 3a/1a4 Ha MPUMEHEHHE (DOPMYIT
BBIUUCIICHUS 00beMOB. M3yueHue hopMyi sl BEIYUCIICHUS
TI0MIa/Iel TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAIIICHUS.
O3HaKOMJICHHE C METOJIOM BBIYMCIICHHS TIOIIAIN IIOBEPXHOCTH
cdepsl. Pemenue 3a1a4 Ha BRIYUCIICHUE TUIOIIA/ICH TTOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopauHarts! u
BEKTOPbI

N3yueHne ckasipHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O

ypaBHEHUs MPsIMOU U TIIOCKOCTH. [IpriMeHeHre Teopuu Mpu perieHnu
3a/1a4y Ha JACUCTBUS C BEKTOPAaMHU, KOOPIMHATHBINA METOI, TPUMEHEHNE

BEKTOPOB JUIS BEIYUCIICHUS BEIMYHUH YTIIOB M PACCTOSHHU.
O3HakOMIIEHHE C JI0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O

B3aMMHOM PAacCIIOJIOKCHUHN TIPSAMBIX U IUIOCKOCTEH ¢ HCIIOJIb30BAaHUEM

BEKTOPOB
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YYEBHO-METOAMYECKOE 1 MATEPUAJIbHO-TEXHUYECKOE

OBECITEYEHHE ITPOT'PAMMBI YYEEHOU JANCHUAITIMHBI
«MATEMATUKA: AJITEBPA U HAYAJIA MATEMATUYECKOI'O AHAJIN3A;
['EOMETPUS»

Peanuzanus y4eOHOW AUCHUIUIMHBI TpeOyeT Haluyusi Yy4yeOHOro KaOuHeTa

MaTEeMaTUYECKUX AUCITUILIMH.

Obopydosanue yuebHo2o kabunema:

MI0CaJI0UYHbIE MECTa MO KOJIMYECTBY 00yYaronnxcs 36
pabouee MecTO npenogaBaTess 1
KOMIUIEKT IJIAKaTOB (CTEHA0B) U1 0pOpMIICHHUS KaOHHETa 6
KOMIUIEKT CXeM, TaOJuIl U1 JEMOHCTPALIUA: 137
Teometpust 11 knace 12
I'eomerpus 10 knacc 14
Muororpanauku. Tena Bpamenust 11
CrepeomeTpust 9
OyHKIMK U TpaduKu 10
KomOunaropuka 5
Tpuronomerpudeckne GyHKINU 8
TpeyronbsHuKN 14
Anrebpa u Havana ananuza 10 kiacc 17
MHuoroyronasHuKH (8 Kiacc) 7
[IpaBuiia BerunciaeHus mpou3BoAHbIX. [Ipon3BoaHast cnoxxHoM GpyHKINUN 4
(reom. 11 kmacc)
Teopust BEposSTHOCTH U MaTeMaTHYecKasl CTaTUCTUKA 6
Matematuueckre TabIuIlbl 111 HAaYalbHOM IIIKOJIBI 8
Jlorapudm yucna 2
I'eomerpuueckue Gurypsi 8
KOMIUIEKT Y4€OHO-METOAMUECKON TOKYMEHTALINH. 1
3amaHust Ui NPAaKTUHIECKUX U CAMOCTOSTENIbHBIX paboT, METOAMYECKHE YKa3aHUS 1O 1

UX BBIMOJIHEHUIO 1 00pa3iibl BHITIOJHEHHBIX paboT

Y4ebHO-MeToInYecKas IuTeparypa
Amanacan JI.C., Bymyzoe B.®., Kadomyes C.b5. u Op. Maremartuka: 15
anreOpa U Hayaja MaremaTuyeckoro aHanusa. ['eomerpus. ['eomerpus
(6azoBbIit 1 yrayonennsiii yposau). 10—11 knacest. — M., 2011.
bawmaxose M.M. Matematuka. 3agaqauk: yae0. mocoOue yist CTy/I. 15
yapexaeHui cpen. mpod. oopaszoBanus. — M., 2014.

Texnuueckue cpedcmea oOyueHusL:
MYJIbTUMEIAATIPOEKTOP 1
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NHuTtepuer 1

PEKOMEHIAYEMAS JIMTEPATYPA
g ctyneHToB

1. Amanacan J1.C., Bymy3ose B.®., Kaoomyes C.b. u op. MatemaTuka: anredpa u
Hayaja MaremaTudeckoro ananm3a. ['eomerpusa. ['eomerpust (6a30BbIi U
yriyoneHHsiit yposan). 10—11 kmaccel. — M., 2017.

2. bawmakos M.U. MatemaTuka: ydeOHUK IS CTYJ. YUPEXKACHHUN cpeld. mpod.
obpazoBanus. — M., 2017.

3. bawmaxoe M.M. Matemartuka. COOpHUK 3a7a4 MPOGUIHLHON HAMPABIEHHOCTH:
y4ae0. mocodue sl CTY/I. yUpexkaeHuit cpe. mpod. odbpazoanus. — M., 2015.

4. bawmaxos M.M. Marematuka. 3agayHuk: ydeO. IMocoOMe i1 CTY.
yupexaeHuit cpea. npod. oopazoBanus. — M., 2017.

5. bawmaxose M.M. MatemaTuka. DNEKTPOHHBIM y4e0.-METOA. KOMIUIEKC st
CTYI. yUpeXAeHHH cpe. mpod. oOpazoBanus. — M., 2015.

6. I'yces B.A., I pueopves C.I'., Heoreuna C.B. Matematuka s npodeccuii u
CHEIUATBbHOCTEH COIMAIBHO-D)KOHOMHUYECKOTO TpOoduiis: y4yeOHUK IJisi CTY..
yupexaeHuit cpen. npod. oopazosanus. — M., 2016.

Jlns nmpenonaBarenei

1. ®epepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 «OO0 o0pa3oBaHuu B
Poccuiickoii ®enepauun». [Ipukaz MunucrepctBa odpazoBanus U Hayku PO
or 17.05.2012 Ne 413 «O06 ytBepxkaeHuu (enepanbHOro rocyaapCcTBEHHOTO
00pa3oBaTeNbLHOTO CTaHAApTa CPEAHETO (ITOJTHOT0) 00IIEero 00pa30BaHU.

2. Ilpuka3z MunuctepctBa o0pa3zoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHnun wu3MeHeHuil B IIpukaz MwuHHCTepcTBa 00pa3oBaHUs W HAYKU
Poccuiickoit  ®Depeparuu ot 17.05.2012 No 413 «*“O0 yTBepxkAcHUU
(denepanbHOrO TOCYIAapCTBEHHOTO O00pa30BaTENLHOTO CTaHIAPTa CPEIHETrO
(TostHOT0) 00IIIETO 00PA30BAHUS .

3. IMucemo JlemaprameHTa TOCYIapCTBEHHOW MOJUTHKH B cdepe MOATOTOBKH
pabounx kaapoB u [IIO MunucrepctBa oOpa3zoBanus u Hayku PD ot
17.03.2015 Ne 06-259 «PekomeHaanuu no OpraHU3alU MOJYYEHUSI CPEAHETO
oOmiero oOpa3oBaHUs B Ipejesiax OCBOCHMS OOpa3oBaTENIbHBIX IMPOTPaMM
cpeaHero MpodeCCHOHAIIBHOTO 0o0pa3oBaHUs Ha ©0a3e OCHOBHOTO OOIIETO
oOpazoBaHusi ¢ yderoM TpeOoBaHUU (eaepalbHbIX TOCYJaPCTBEHHBIX

00pa3oBaTeNbHbIX CTAHIAPTOB U MOIy4YaeMoil mpodeccuu WK creruaibHOCTU
24



cpenHero mpoheCcCHOHATBHOTO 00pa30BaHU).

4. bawmaxos M.J. Matemartuka: KH. JJisl TIpENofaBarelisi: METOJl. mocooue. —
M., 2013 Bawmaxose M.U., Llvicanos III.HM. Metoaudeckoe ImocoOue s
noarotoBku k EI'D. — M., 2015.

HNHTepHeT-pecypcehl
1. www.fcior.edu.ru (HMupopmannoHHbIE, TPESHUPOBOYHBIE ¥ KOHTPOJBHHBIC
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