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1. ACIIOPT PABOYEH ITPOT'PAMMBI YYEBHOM JUCIATLIAHBI
«MATEMATHKA»
1.1 ObaacTh NpUMeHEeHHUs TPOTPAMMBI
Pabouas mporpamma y4eOHOW IMCHMIUIMHBI SIBISICTCS YacThIO MPOTPAMMBI MOATOTOBKH

KBAJTM(HUIHUPOBAHHBIX pabounx, ciayxammx B cootBerctBuu ¢ @I'OC CIIO mo mpodeccun

23.01.03 ABTOMeXaHHUK, Bxomsel B coctaB ykpynHEHHOH rpynnsl 23.00.00 TexHuka u

TeXHOJIOTHHM HA3eMHOI'0 TPAHCIOPTA.

1.2 MecTo aMCUMIVIMHBI B CTPYKTYpe OCHOBHOI mNpogeccuoHa/IbHOI 00pa3oBaTebHOI

NMPOrpamMMbl. JUCITUIUIMHA BXOJUT B 00111€00pa30BaTeIbHBIN IIUKIL.

1.3 Ilean u pe3yabTaThl 0CBOCHHS AU CHHILIHHDI:

Copneprxanue mporpamMmsl «MaremaTHKay HalpaBlIeHO Ha JOCTH)KEHUE CIISTYIOIINX HeJleii:

+ obecrieyenre Cc(HOPMUPOBAHHOCTH TMPEACTABICHUI O COIMAIBHBIX, KYJIbTYpHBIX H
UCTOpUYECKHNX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH,

+ obecrnieuenrne cHOPMUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMHUYECKOTO W MATEeMaTHYECKOTO
MBILICHHS,

+ obOecrieueHne CHOPMUPOBAHHOCTH YMEHUH MPHUMEHSTHh MOJYYCHHbIE 3HAHUS MPU PEIICHUU
pa3NUYHBIX 337a4;

+ obOecrieueHne cOOPMHUPOBAHHOCTU TMPEACTABICHUM O MaTeMaTHKe Kak dYacTh oOiie-
YeJIOBEYECKON KYJIbTYphl, YHUBEPCAIbHOM SI3bIKE HAyKH, MO3BOJISIOIIEM OIUCHIBATH U
M3ydaTh peasbHbIC TIPOIIECCHI U SBIICHHS.

OcBoenue conepkaHus yaeOHOH TUCIMITIIMHBI «MaTemMaTuka» o0ecrneunBaeT JOCTHKEHHUE

CTYJEHTaMH CJENYIOUINX pe3yabmamaos.

* JIUYHOCMHDBIX:
pa3BUTHE JIOTUYECKOTO MBINUIEHHS, MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, aITOPUTMUYECKOM
KYJIBTYpBl Ha YPOBHE, HEOOX0IMMOM s Oynyieit npodeccuoHaIbHON AeITeNbHOCTH;
OBJIaJICHE MAaTEMATUYECKUMHU 3HAHUSIMU U YMEHUSAMHU, HEOOXOIMMBIMU B TOBCEITHEBHOMN KU3HU
Y /111 OCBOEHUS AUCLUUILINH NPOPECCHOHANBHOIO [IUKJIA;

TFOTOBHOCTh K 00Pa30BaHMIO, B TOM YHCJEe CaMOOOPa30BaHUIO;

TOTOBHOCTb K CaMOCTOSITEJIBHON TBOPYECKON U OTBETCTBEHHOW JEATEIBHOCTH;

TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYAHUUYECTBY CO CBEPCTHHKAaMHU B 00pa30BaTENIbHON U
JIPYTUX BUIaX AESTEIbHOCTH;

. MemanpeoMentHbIX:

YMEHHE CaMOCTOSTEIbHO ONPEAEIATH LeNIN AeSITENbHOCTA U COCTABIATh IJIaHbI JeSITEIbHOCTH;
YMEHHE CaMOCTOSTEIbHO OCYILIECTBISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JAESITEILHOCTD;
YMEHHME HCIIONIb30BaTh BCE BO3MOJKHBIE PECYpChl sl JOCTHMIKEHMSI TOCTaBICHHBIX LEJNEH U
pearn3anyiy IIaHOB JESTEIbHOCTH;

YMEHHE BBIOMPATh YCIIEUTHbIE CTPATETUH B Pa3IMYHBIX CUTYAIUX;

YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMH(OpPMAalMH, KPUTHYECKH OLIEHUBATh
UH(POPMALINIO, TTOITYYaeMYIO U3 PA3IMYHBIX UICTOUHUKOB,;

YMEHHE ICHO, IOTUYHO H3J1araTh CBOIO TOUKY 3pEHUS;

LEJICYCTPEMIIEHHOCTh B IIOMCKAX U MPUHATUN PELICHUH;

* npeomMemmulx:

c(OPMHPOBAHHOCTh TPEACTABICHUH O MaTeMaTHKe KaK 4YacTH MHPOBOM KYJIbTYpbl U MecTe
MaTeMaTHK{ B COBPEMEHHOH IMBHIM3AIMH, CIOCO0AX ONMUCAHUS SBJICHUNA peabHOI0 MUpPa Ha
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MaTEMaTHYECKOM SI3BIKE;

BIIQJICHUE METOJIOM QJITOPUTMOB, YMEHHUEM UX MPUMEHSITh, MPOBOAUTH JIOKAa3aTEIbHBIC
paccykJIeHUs B XOJI€ pEIICHUs 3a/1ay;

BJIAJICHUE CTAaHJAPTHBIMM TPUEMAMHU PEUICHUS PAlUMOHAIBHBIX W  HUPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI 1 HEPABEHCTB, UX CUCTEM,;
c(hOpMUPOBAHHOCTH TMPEACTABICHUI 00 OCHOBHBIX IMOHSATHAX MATEMaTHYECKOTO aHaIM3a U HMX
CBOMCTBAx;

BJIQJICHUE YMECHUEM XapaKTePU30BaTh MMOBEACHNE (DYHKIIHIA;

WCIIOJIH30BAHUE MOTYYEHHBIX 3HAHUH /I ONTUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
BJIa/ICHHE OCHOBHBIMU MOHSTHUSIMH O TJIOCKMX M MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Purypax,
HX OCHOBHBIMH CBOMCTBaMHU;

BJIQJICHHEC YMEHHEM paclo3HaBaTh TI'€OMETpHUYECKHE (UTYphl Ha dYepTekax, MOJCISIX H B
peaJbHOM MUDE;

BJIaJICHHE YMEHHEM IPUMEHSTh W3YyYEHHbIE CBOICTBa reomMeTpuyeckux ¢uryp u dopmyn amns
pelIeHusi TEOMETPUUYECKUX 3a/1a4 U 33]1a4 C MPAKTUUECKUM COJIEPKaHUEM;

c(hOpMUPOBAHHOCTh TPEJCTABICHUN O IpoIeccax M SIBICHUAX, MMEIOMIUX BEPOSTHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEajlbHOM MUPE,

c()OPMHUPOBAHHOCTh ~TPEJCTABJICHUNA 00 OCHOBHBIX IMOHATHSX JJICMCHTAPHOW TEOpHUU
BEPOSITHOCTEW;

BJIaJICHWE YMEHHEM HaXOAWTh M OLICHUBATH BEPOSTHOCTU HACTYIUJICHHS COOBITUN B IPOCTEHIIINX
MPaKTUYECKUX CUTYALUX;

BIIaJICHUE YMEHUEM HaXOUTh U OIICHUBATh OCHOBHBIC XapPaKTEPUCTUKH CITy4YalHBIX BEJIMYUH,
BJIaJICHUE HABBIKAMH UCIIOJIb30BaHUs TOTOBBIX KOMITBIOTEPHBIX IPOTrpamMM IpPH PEUICHUH 33]1a4.

1.4 Koau4ecTBO 4aCOB HA OCBOEHHE MPOTrPAMMBI JUCHUTLINHBI:
OO11ee KOJIMYECTBO YacOB HA AUCIHUILIUHY 428 JacoB, B TOM YHCIIE:

- o0s13aTenbHas ayAuTOpHas yueOHast Harpy3ka - 285 Jacos;
- caMocTosTeNnbHas padota - 143 gaca.
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2. CTPYKTYPAU COJEPXAHUE YUYEGHOM JUCIATLINHBI
2.1. O0beM yueOHOH IMCUMIIMHBI M BUABI YU4eOHO0#l padoThl

Bun yueOHo# padoThI

Oo6vem uacoe

OO011ee KOJIUYECTBO YACOB HA AUCHUILIHHY 428
AyAUTOpPHBIE 3aHATHS 143
IIpakTHYeckue 3aHSATHSA, B TOM YHCJIE KOHTPOJIbHBIC PAOOTHI 142
CamocrosiTesibHass paboTa o0yuyawuierocs (Bcero) 143
B TOM YHCIJIC:
- BBIIIOJIHCHUC I[OMaHIHeﬁ pa6OTLI: ITIOBTOPCHUE BOIIPOCOB TCOPHH;
pelieHue 3a1a4d ¥ MPUMEPOB MO TEMaM;
- COCTaBJICHUC Ta6HI/IH;
- COCTaBJICHUE AJITOPUTMOB K PEIICHHUIO IPUMEPOB;
- COCTABJICHHUC CIIPABOYHOI'O MaTCpualia K TCMaM;
- I3TOTOBJICHHUE MOJICIICH;
- paboTa ¢ yueOHOIi U celHanbHON TUTEPaTypOid;
- MoAroTtoBKka  pedeparoB, Mpe3eHTAUWH, WHIMBUAYAJIbHBIX IPOEKTOB IO
TEMAaM;
- paboTa C HHTEPHET — PECypCaMH.
HUmoeosas ammecmayusl 6 ¢Op]l/l€ IK3ameHa
TEMATHYECKHWH NIJIAH
KonngectBo yacos
Ob1ee Teoperuueckue IIpakTuueckue CamocrosrenpHas
HanmeHoBaHue pa3zienon 3aHATHS 3aHATHSA, B TOM pabota
KOJIMYECTBO Bcero
YacoB Ha 3aHATHH HHeie
KOHTPOJIbHBIC
JHUCLMIUTHHY paboThi
Baenenne 7 4 2 2 3
Pa3Butue noHsATHA O YKCIE 18 12 6 6 6
[IpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE 36 24 12 12 12
KoopauHaTs! 1 BEKTOPHI 33 22 11 11 11
Tpuronomerpus 71 48 24 24 23
KombOuHaTopuka 24 16 8 8 8
et | | s | s : :
KopHwu, crernenu u 1orapudMsi.
CrerneHHble, TOKa3aTelIbHBIE, 63 42 21 21 21
sorapupmudeckre GpyHKIuu
Haugana maremaTndueckoro aHaausa 45 30 15 15 15
WuTerpan u ero npuMeHeHue 27 18 9 9 9
YpaBHEHUsI U HEPaBEHCTBA 36 24 12 12 12
MHOrorpaHHUKH U KpyTJble Tena 44 29 15 14 15
Hroro 428 285 143 142 143

B pa3znene nporpammel «Coaepxanue yueOHOM JUCHHUILTUHBDY KYPCUBOM BBIJICJIIEH MaTepHal,
KOTOPBIN ITPU U3yYEHUHN MAaTEMATHKU, KOHTPOJIIO HE TIOJIEKUT.
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2.2. TemaTn4yecKknii IJIAH U coJepkaHue YUeOHOH TucuuIInHbl «MartemaTtukay

HaumeHoBaHue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, O0bem yacon YpoBeHb
pa3aeioB U TEM CaMOCTOATC/IbHAaA paﬁoTa CTYAEHTA OCBOCHHUSHA
1 2 3 4
PA3JEJI 1. BBEAEHUE 7
Coaep:xanue yue0HOro MaTepHaJia 2
1 | Marematuka B HayKe, TEXHUKE, SJKOHOMHKE, HHPOPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTHYECKOH JeATEIbHOCTH.
enm u 3a1aun n3ydeHUs MaTEMaTHKH NP ocBoeHnH npodeccuii CIT1O.
IIpakTHUYeckue 3aHATHS 2
1 | TloBTOpeHue mKkonbHOro MaTepuana. BxoqHoil KOHTPOIIb.
CamocrosiTejibHas padoTa 3
IIoBTOpEHME MIKOJBHOIO MaTepHaa.
PA3JIEJ 2. PASBBUTHUE IIOHATHUSA O YUCJIE 18
Coaep:xanue yueOHOTr0 MaTepHaJia 6
1 | Uenble u panuoHanbHble 4ucna. Apudmerndeckue AedcTBUs. PaccMoTpeHue mnopsika AeicTBUiA, 2
YMHOXKCHUE M JeJeHHE PallOHAIBHBIX YUCEIL.
2 | HeifictBurensHele uncna. IlpencraBieHue umcen B BUAE JECATUYHBIX Ipober. [IpubnmxéHHbIC
BBIYUCIICHUS.
3 | 3naxomcmeo ¢ meopueii KOMIIEKCHbIX Huce]l.
IIpakTHUyeckue 3aHATHS 6
1 | PaGota ¢ OOBIKHOBEHHBIMHU M JECSITHUYHBIMH APOOSIMH.
2 | Haxoxnenue nmpuOMmKEHHBIX 3HAYSHUN BEIMYHH U TOTPEITHOCTEH BEIYUCICHUN (a0COTFOTHON 1
OTHOCHTEJIbHOI). CpaBHEHHE YMCIIOBBIX BBIPaKCHUH
3 | Brruncienus ¢ HIOMOIIBIO MaTeMaTHYECKUX TaOJUIL. Brranciienne 3Ha4eHn GyHKINHN 110 3aJaHHOH (opmyore.
Perenue 3a/1a4 NpuUKIIaIHOTO XapakTepa.
CamocrosiTeJbHasi pa6oTa 6

BrInoaHNTE ToManHo padoTy; IPUTrOTOBUTE COOOIIeHNE, Tpe3eHTanuio «VcTopus pa3BuTHs yncia'.
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Pazgen 3. IPSIMBIE U IIVIOCKOCTHU B IPOCTPAHCTBE 36
Tema 3.1. Conep:kaHue y4eOHOro MaTepuaja 4
AKCHOMBI 1 | Hownsitue o noruueckoi cTpykrype reomerpun. OCHOBHbBIC TOHATHS U AKCHOMBI CTEPEOMETPHUH, CICICTBUS U3
CTepeoMeTpuu 1 uX akcroM. [lapainenbHOCTh MPSIMBIX, TPSIMO#T U TIOCKOCTH.
CJIeACTBHS. 2 | B3anMHOe pacrosioxkeHue AByX MPSIMBIX B IPOCTPAHCTBE. YTOJI MEKY ABYMs OPSIMbIMHU. [1apaiieabHOCTh
IMapajienbHOCTD HIOCKOCTEL.
NPSAMBIX H INIOCKOCTEH.
P IIpakTHUYeckue 3aHATHS 4
1 | Pewenue 3agau: Ha IpUMEHEHHE aKCHOM
CTEPEOMETPUU U X CJIEACTBUM; 10 TeMe «llapamienbHOCTh NPsSMBIX, IPSIMON U INIOCKOCTH.
2 | Pemienue 3a7a4: Ha MpUMEHEHHE CBOWCTB IIEPECEKAONINXCS, TTAPAIUICIBHBIX U CKPEIIMBAIOIIIXCS IPSIMBIX; HA
HAXO0JK/ICHHUS yTJia MeXy IPSIMBIMH; IPUMEHEHHE CBOWCTB NMapaJUIeIIbHBIX INIOCKOCTEH.
CamocrosiTeibHas pabora 4
BEINONTHUT JOMAIITHIOW paboTy; MOATOTOBKA COOOLICHHMS, MPE3CHTAIMU Ha TeMy: «/CTOpHs pa3BUTHSI TEOMETPUI.
Tema 3.2. Conep:kaHue y4eOHOT0 MaTepHasa 6
HepnenuKyIIpHOCTE | 1 [ [TeprenauKyIAPHOCTb NPAMOFL H TIOCKOCTH.
NPSAMBIX H II0CKOCT M. =
2 | TepneHauKyIAp U HAKIIOHHAS. YTOJ MEXKLY PSIMOM U TUIOCKOCTBIO.
3 | Aeyrpansstii yromn. [lepneHauKyISpHOCTE IIOCKOCTEM.
IlpakTHyeckne 3aHATHSA 6
1| Pemenue 3anay no teme: «lleprneHIUKyIIpHOCTh IPSIMOM U MIIOCKOCTH.
2 | Pemrenue 3amay: Ha NPUMEHEHHE TEOPEMBI O TPEX MEPICHANKYIAPAX; HA BEIMUCICHUE PACCTOSHUI OT TOUKH 110
IJIOCKOCTH; Ha HaXOXKJICHUE YIila MEeXK/Y NPSAMOH M IIIOCKOCTBIO.
3| Penrenue 3amad: Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIECHANKYIIAPAX; HAa BEIYHCICHUE PACCTOSHUM OT TOYKHU 10
TJIOCKOCTH, Ha HAXOXKACHUEC yIjla MCXKIY HpHMOﬁ U IIJIOCKOCTBIO.
CamocrosiTenbHas padora 6

Brimonnenue nomaniael paboThl; TOJTOTOBKA COOOIIEHUS, Ipe3eHTany Ha TeMy: «[lapannenbHoCTh 1
MEPICHIUKYISIPHOCTD B CTPOUTEIBCTBE U APXUTEKTYPEY.
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Tema 3. 3. Conep:xaHue y4eGHOro MaTepuaJjia 2
HN3o00paikenne [apanienbHbIi TIEPEHOC, CHMMETPHSI OTHOCHTENIBHO IIOCKOCTH. [11014adb 0pmo2oHaibHOU NPOeKyuu.
TPOCTPAHCTBEHHBIX | 4 | 300pakeHNE NPOCTPAHCTBEHHBIX (PUIyp.
Guryp.
CamocrosiTejibHas padoTa 2
[ToaroroBka cooOLIeHN, Mpe3eHTanui Ha TeMy: «[lapaiensHoe IPOSKTHPOBaHHEY.
KOHTpOJIbHaﬂ paGOTa 10 pa3aeiy: «IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBEY. 2
Paznesn 4. KOOPAUHATBI U BEKTOPBI 33
Coaep:xaHue y4eOHOro MaTepHuaJia 4
1 | Honsrue Bekropa. Moxyme Bektopa. PaBeHcTBO BekTOpoB. CII0KEHHE U BEIMUTAHHE BEKTOPOB. Y MHOXKEHHE
Tema 4.1. BEKTOpAa Ha YHCIIO.
BexToprl B 2 | KommutanapHeie Bektopsl. [IpaBuio napamnenenumnena. PaziosxxeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
MPOCTPAHCTBE BeKTOpaM.
IIpakTyeckue 3aHATHSI. 4
1 | HeicTBus c BeKTOpamu.
2 | Pa3noxeHue BexTOpa M0 TPEM HEKOMIUTaHAPHBIM BEKTOPaM.
CamocrosiTesbHasi padora 4
BrmoxHeHne noManraeii paboThl.
Conep:xxaHue yueOHOro MaTepuaJia 7
Tema 4.2, 1 | HpsmoyrospHas cucteMa KOOPAMHAT B IpocTpaHcTBe. KoopAnHATHI BEKTOPA.
Meron  koopiunar B CBs3b MKy KOOPIMHATAMH BEKTOPOB U KOOPMHATAMHU TOYeK. [IpocTeiiliue 3a1auu B KOOpAUHATAX.
NPOCTPAaHCTBE -
2 | YpaBHeHHS OKPYKHOCTH, Chepbl, nrockocmu u npamou. YToia Mexay Bekropamu. [Ipoekuus BeKTopa Ha OCb.
CxaJisipHOE IPOM3BEICHHE BEKTOPOB.
IIpakTnyeckue 3aHATHSA 6
1 | Pewenue 3aga4 o teme: «KoopauHaTh! TOUKH U KOOPIHHATEI BEKTOPA.
2 | Pemenue 3amau: Ha cocTaBlieHUE ypaBHEHHI OKPYXKHOCTH, Cepbl, nrockocmu u npsamoti, Ha HAX0XKAECHHE YIJIOB
MEXIy BEKTOpaMH, Ha BHIUHCICHHE CKAJIPHOIO [IPOU3BEICHIS BEKTOPOB.
KoutpoJsbHas pabora no pasaeny: «Koopaunarsl H BEKTOPbI». 1
CamocrosiTejibHas padora 7

BrIMOIHUTE TOMANTHIO paboTy.
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PA3JIEJ 5. TPUI'OHOMETPUS 71
Coaep:xkaHue y4eOHOro MaTepuaJia 11
TEMA 5.1. 1 | O6obmerne MOHATHA yTIIa, BpallaTelbHOE ABIDKEHHE. Pannannas Mepa yria. 3aBUCUMOCTh MEXIY PaIuaHHON U
OcnoBHBIC NOHATHS. rpaxycHoi Mepamu. OnipesienieHue CHHyca, KOCHHYyCa, TAHTEHCA W KOTaHTEHCA YIJIa.
Tpuronomerpuyeckne [ 5 | 3yaxy cumyca, KOCHHyCa M TAHTeHCA. 3aBHCHMOCTD MEKLy CHHYCOM, KOCHHYCOM H TAHTCHCOM OHOTO H TOTO KE
$opmyabL. yria. TPUrOHOMETPUYECKHE TOXKIECTBA.
3 | ®opmyisl cioxeHusa. CUHYC, KOCUHYC M TaHI'€HC JBOMHOrO yriaa. @opMyIbl IpUBEACHUS.
4 | TIpeoGpa3oBaHue CyMMbI TPUTOHOMETPUYECKHUX (QYHKIIMI B IPOM3BEIEHHUE U IPOM3BE/ICHHS B CYMMY.
5 | @opmyner nonosunnoeo yena. Beipasicenue mpueonomempuieckux QyHKyuil uepe3 maneeHc noi08UHHO20
apzymenma.
IIpakTHYeckne 3aHATHS 8
1 | lpumenenue GpopMyI IepeBoia rpagycHO MEpHI B paIuanHyo Mepy U HaoGopoT. OmpeseneHre 3HaKa CHHYyca,
KOCHHYCA ¥ TaHTeHca. 110 3HaYCHHIO OIHOM M3 TPUTOHOMETPUYECKUX (QYHKIMI HANTH 3HAYCHHS OCTAIBHBIX TPEX.
2 | ToxmecTBeHHBIE MPEOOPa3OBAHUS TPHTOHOMETPHYECCKHX BBIPAKEHHUH C HCIIOJIB30BAHHEM OCHOBHBIX (hOPMYIT
TPHTOHOMETPHHL.
3 | [IpumeHeHHE PA3TMYHBIX TPUTOHOMETPUYECKUX (HOPMYII [isl YIPOLIEHUS BHIPAXKEHUIA.
KouTpoJsbHas padora no teme: «OcuosHblie nousitusi. Tpuronomerpuueckue Gpopmyan. 1
CamocrosiTesibHas padora 7
BBINMONHATE TOMAIIHIO paGoTy; COCTABUTH CIPABOYHBIN MaTepHall 10 TeMam: Qopmyibl NOIOGUHHOZO Y2d.
Buipaoicenue mpuconomempuieckux GyHKYull yepes maHeenc noIOSUHHO20 apeyMeHmd, TIOAT0TOBKa COOOLICHNHH,
npeseHTaluii Ha TeMy: «VICIoJIb30BaHKEe TPUTOHOMETPHH B HAYKE M TEXHUKEY; «BO3HUKHOBEHUE
TPUTOHOMETpHYecKuX Tabmui. M Bpamucy.
TEMA 5.2. Conepxanue yue0HOro MaTepuaJjia 7
Tpuronomerpuyeckne | 1 | Apkcnnyc, apkkocuHyc. Pemenne npocTeiiiuX TPUrOHOMETPHYECKHX yPaBHEHHIA.
YPaBHEHUs U 2 | Apkranrenc. Penienie npocTeMInX TPUrOHOMETPHUECKUX YPABHEHHUIH.
HEpaBeHcTBa. 3 | PelleHye TPMrOHOMETPHYECKUX YPABHEHMIA.
4 | Pewenue npocmetiuux mpueoHOMEempuyecKux HepaseHcms.
IIpakTHyeckune 3aHATHSA 6

1 | Pemenue npocTeldmmx TPUrOHOMETPUIECKUX YPABHEHHUH.

2 | Pemenue TpuroHOMeTpUUECKUX YpaBHEHUN BBEJACHUEM HOBOM MEPEMEHHOM U pa3yioKeHUEM Ha MHOKHUTEIH,
pelIeHne 0THOPOIHBIX YPABHEHUH 110 aJITOPUTMY.
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KonTtpoJsbHas padoTa 1o Teme: « Tpuronomerpuyeckue ypaBHeHHs] H HEPABEHCTBA. 1
CamocrosiTejibHas padoTa 8
BrINOTHATE TOMAaMIHIO paboTy; cOCTaBUTH TAOIHUITY: «DOpPMYITBI KOPHEH MPOCTEHIIIX TPUTOHOMETPHYESCKUX
YPaBHEHUID.
Conep:xaHue yueOHOro MaTepuaJia 7
1 | Yucnosas ¢pynknusa. O6nacts onpeneneHus 1 oosacts 3Ha4eHui GyHkiunu. CriocoOsl 3a1aHus HYHKIHH.
OcHOBHBIE CBOMCTBa (DyHKIMI: YETHOCTh M HEUETHOCTh, OTPAHMYEHHOCTb, IIEPHOTUYHOCTD, HEMPEPHIBHOCTb.
[TpoMexxyTKH BO3pacTaHusi U yObIBaHUsI, MOHOTOHHOCTh, HAMOOJIbIIIEE U HAUMEHbIIIEEe 3HAUSHHUS, TOUKH
TEMA 5.3. AKCTpEMyMa.
Yuciosast pynkuus, | 2 | O6macTh onpenenaeHus u 001acTh 3HAYCHHI TPUTOHOMETPHUYECKUX QyHKIM. YETHOCTD, HEUETHOCTS,
eé cBoiicTBa M HEePUOIMYHOCTh TPUTOHOMETPUUECKUX (PYHKITHH.
rpaguxu. CeoiicrBa u | 3 | [lonsmue obpamuoii pynxyuu. Obnacme onpedenenus u 061acmo 3navenuti obpammoi gynxyuu. Bzaummo
rpapuxu obpammnvie Qyukyuu. I pagux obpamnoi ynxkyuu. Odpamusle mpuzoHomempuiecKue QyHKyuu.
TPUTOHOMETPHYECKHUX Apudmernueckne oneparmu Hax GyHKIuaMu. CrnoxHas QyHKIHS (KOMITO3HUIIHS).
hyHKumii. IIpakTHyeckue 3aHATHA 6
I'paduku pynkimii. [Toctpoenue rpadukoB GyHKIHIA, 3aJaHHBIX Pa3IMYHBIMU criocobamu. CBONCTBA JTMHEHHOM,
1 | KBaIpaTHYHOl, KyCOYHO - IMHEHHOM U APOOHO - IMHEHHON QyHKIMH. HenpepbIBHbIC U ICPHOUYCCKIE
¢ynkuyn. [IpuMeps! GYHKIIMOHAIBHBIX 32BUCUMOCTEH B pealIbHBIX POIeccax M SBICHUSIX.
2 | CgoiicTBa 1 rpadMKy TPUTOHOMETPUYECKUX QYHKIIMI
[TpeoOpa3zoBanus rpa)uKOB TPUTOHOMETPHYECKUX (QYHKIMI: MapauIeNbHbIA HEPEeHOC; CHMMETPHUS
OTHOCHTEJILHO OCel KOOPANHAT U CUMMETpPHsI OTHOCUTEIILHO Hayalla KOOPIUHAT, CAMMETPHSI OTHOCHTEIILHO
IpsIMOH Y = X, pacTshKeHHE M CKaTHE BJIOJb OCeH KOOPIMHAT.
KonTpoJsbHas padora no teme: " CpoiicrBa u rpaduKu TPUTOHOMETPHYECKAX PyHKIMI . 1
CamocrosiTesibHas padoTa 8
BBINONHATS JOMAIIHIOKW paboTy, COCTaBICHHUE CIIPABOYHOTO MaTepHalia o Bonpocam: «Obaacms onpedenenus u
obaacme 3HayeHull 06pAmMHOU PYHKYUUY.
PA3JEJI 6. KOMBUHATOPUKA 24
Coaep:xaHue yueOHOro MaTepuaJia 8

1| IlpaBmia MmaTeMaTHYECKOH MHYKIIUH.

2 | YnopsnoueHHsle MHOXeCTBA. [lepecTaHOBKY U pa3MEILEHuUs.

3| CoueraHus 1 UX CBOHCTBA.
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4 | bunom HrroTona.

IIpakTHYecKne 3aHATHS 7
1 | 3amaum Ha MOACUET YKCa pa3MEIIeHH, IIEPECTAHOBOK, COYCTAaHWUI.
2 | Pemenne 3ana4 na nepedop Bapuanros. ®opmyna 6unoma Hetorona. CBoWicTBa OMHOMHHAIIBHBIX KO(Q(HUIIHEHTOB.
Tpeyronbuuk Ilackans. I[TogroroBka Kk KOHTPOIBEHOH pabore.
KoHTpoabHas padoTa no pasneny: "Koméunatopuka" 1
CamocrosiTesibHas padora 8
BhInomHUTS JOMaNIHIOW paboTy; MOJAr0TOBUTH COOOIIEHHE, TPEe3eHTalHI0 Ha TeMy: "McTopus pa3BuTHs
KOMOMHATOPHUKH".
PA3JEJI 7. DeMeHTHI TEOPHH BEePOATHOCTEl M MaTeMaTHYeCKOi CTAaTHCTUKH. 24
Coaep:xaHue yueOHOro MaTepuaJia 4
1 | IIpenmer teopun BepositHocTei. CoObiTus. KomOuHanuus coOwitHii. [IpoTHBOMONIOKHOE COOBITHE.
Tema 7.1. Daementnr | 2 | BepositHocTh coObITHs. CriokeHHe BeposiTHOcTel. HesaBucuMble coOBbITHS. Y MHOKEHHE BEPOSITHOCTEH.
Teopuu IIpakTHYecKkne 3aHATHS 6
BEPOSITHOCTEH 1 | KomOuHanust coObITHH.
2 | Brruncienue BeposTHOCTEH COOBITHIA.
3 | Cratuctudeckas BepOSTHOCTD.
CamocrosiTesibHas padora 6
BrmmomnHenne nomamseit paboThl; MOATOTOBKA COOOLICHHMS, TIPE3EeHTAaln Ha TeMy: «Teopust BeposITHOCTE! 1
HCTOPUYECKUE COOBITUS.
Tema 7.2. Jaementnl | Copep:kaHue y4eOHOTO MaTepHUAasa 4
MaTeMaTH4ecKoii = = —
CrATHCTHIH 1 | Huckpemnas cnyuaiinas eenuuuna, 3akon ee pacnpeoenenus. ducnogvie xapakxmepucmuki OUCKPEmHOU CY4aiHOl
senununsl. llonamue o0 3aKone 60buwuUx yucen,
IHonuamue o 3a0auax mamemamuyeckou cmamucmuku. IlpeacraBjieHne JaHHBIX (TA0JHIbI, JHATPAMMABI,
2 | rpaduKn), ceHepanbHas cO8OKYNHOCMb, 8blO0OPKA, CpedHee apugmemuyeckoe, meouana. Pewenue npakmuyeckux
30044 ¢ npuMeHeHUueM ePOSIMHOCMHBIX MEMOO08.
IIpakTuyeckue 3aHsATHSA 2
1 ‘ Pewenue npakmuueckux 3a0a ¢ npumMeHenuem 6epoamHOCIHbIX MemOo008.
CamocrosiTejibHas padora 2

HOHFOTOBK& COO6III€HI/I$I, MPE3CHTALIMN Ha TEMY: «CTaTUCTHKA B )KU3HN.
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Pa3gen 8. KopHu, crenenu u jorapugmel. CTeneHHsble, MOKa3aTeJdbHbIe, JJorapupmuyeckue GpyHKIHU

63

Tema 8.1.
Kophu u crenenu

Copep:kanue y4eOHOTro MaTepuaa

1

[onsatne xopHs ctemeHu N. Koprm u€THO# M HEeu€THOH cremeHeil. Apudmernueckuii kopeHb. CBoicTBa KOpHEH
CTemneHu N.

HppannoHanpHbIe ypaBHEHHSI.

HppannoHaapHble HEPABEHCTBA.

Crernens ¢ padMOHAJIbHBIM 1 HeﬁCTBHTGHLHBIM nokazareiaaMmu. Ceolicmea cmeneHu ¢ 0elcmeumenbHbiM NOKA3amesem.

HpaKanecmle 3aHATHUSA

ToxnecTBeHHbIE IPeoOPa30BaHMs BEIPAXKEHUH, CoepKAIUX KOPHHU. BEIuucieHne U cpaBHEHNE KOPHEH.
BeinonHenne pacy€ToB ¢ paiuKaiaMu.

Pemenue uppanioHaIbHBIX YPaBHEHUH.

3

TO)K,HGCTBGHHBI@ Hp606p330BaHI/I$I Bpra)KeHHﬁ, COACPIKAIUX CTCIICHU. HaXO)K,Z[eHI/Ie 3HAYCHUH CTEICHEH ¢
PpalMOHAJIbHBIMU TOKA3aTCIIIMU. CpaBHeHI/IC CTETICHCH.

KonTtpoJsbHas pa6ora no reme: «Kopnu u crenenn».

CamocrosiTesibHas padora

BrmoxHeHne [oManrHei paboTHI.

Tema 8. 2.
Crenennas,
noKa3arejibHasi U
Jorapugmuyeckast
bynxuun

ConepxaHue yueGHOro MaTepuaJjia

1

[MokazatenbHas Qynkuus. [IpeodpazoBanus rpaduKoB NokazaTeIbHOW (YHKIIHH.

2

Iloxa3aTenbHEIC YpaBHCHUS. Iloka3zaTenbHbIC HCPABCHCTBA.

3

Jlorapugpm. OcHoBHOE JorapuMuYecKoe TOX/IecTBO. JlecaTHUHbIE M HaTypaibHbIe Jorapudmel. [IpaBuna nevicTeuii ¢
norapu¢pmamu. Ilepexos K HOBOMY OCHOBaHHIO.

4

Jlorapudmraeckas gynkmms. [IpeodpasoBanus rpadukoB TorapupMUIEcKor ¢ YHKITHH.

5

Jlorapupmuyeckne ypasHenus. Jlorapudmuueckue HepaBeHCTBa.

13

HpaKanecmle 3AaHATHUSA

1

Crenennas ¢ynkuus, e€ cBoiictBa u rpaduku. [IpeodpazoBanus rpaduKoB cTeNeHHON QYHKINU: NapauIeIbHbIN
NIEPEHOC, CUMMETPUSI OTHOCUTEIILHO OCEH KOOPAUHAT U CUMMETPHSI OTHOCUTENIBHO Hayaja KOOPAUHAT, CHMMETPUS
OTHOCUTEJIHO NPSIMOH Y= X, paCTsDKEHUE U CIKAaTUE BAOJb OCEH KOOPAMHAT.

Pewenue nokasarenbHbIX ypaBHEHUM.

w

Pemenne nokasaTeabHBIX HEPABCHCTB.

ToxxnecTBeHHBIE TPe0oOpa30BaHus JOrapuPpMHUECKIX BeIpakeHHA. HaxoxxaeHne 3HaueHni torapupma mo
IIPOU3BOJIFHOMY OCHOBAHHMIO. Ilepexo OT 0ZJHOTO OCHOBAHUS K JpyroMy. BeraucieHne u cpaBHeHHE JIOTapru(pMOB.
JlorapudmupoBanue v MOTCHIIMPOBAHKUE BBIPAKEHUI.

13
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5 ‘ Pemenne nmorapnpmMudeckux ypaBHEHUH 1 HEPABEHCTB.

KOHTpOJIbHaSI paﬁoTa no Teme: «CTeneHHas, moKa3aTeJbHas U Jorapupmudeckass GyHKIHN». 2
CamocrosiTeibHas padora 13
BhINomHUTE JOMAIIHIOW paboTy; MOJArOTOBKA COOOIEHHUH, Npe3eHTannii Ha TeMmy: «M3 ncTopuu BO3HHUKHOBEHUS
sorapumoBy, «IIpuMepbl (YHKIIMOHANBHBIX 3aBHCHMOCTEH B pEAIbHBIX IMPOIECCaX U SIBICHHSIXY.
PA3JIEJI 9. HAYAJIA MATEMATHYECKOI'O AHAJIN3A. 45
TEMA 9.1. Conep:kaHue y4eOHOT0 MaTepuajia 2
Mocnenosarensnoctn | 1 [ [ocnenoBarensrocTr. CrocoGbl 3a1aHus M CBONCTBA YHCIIOBBIX OC/IEA0BATENbHOCTE. [Tonsmue o npedene
nocaedosamenvrocmu. Cyujecmaoganue npedeia MOHOMOHHOU ozpanuyennoll nocredosamenvrocmu. CyMMUpPOBaHUE
nocJeioparesibHocTeil. beckoHeyHo yObIBatolasi reoMeTpruiecKas mporpeccus u e cymma.
IIpakTHYecKHe 3aHATHS 2
2 | Beramucnenue 3Ha4eHUS TI000T0 WIEHA MOCIEI0BATENLHOCTH 1I0 €r0 HOMEPY IPH N3BECTHOH (opMyIIe ero odmero
YIeHa, onpeaeneHne GopMyIIbl OOIIETO YIeHa [TOCIEA0BATENFHOCTH 110 H3BECTHBIM IIEPBBIM €T0 WICHAM, HaXOXKICHHAE
WICHOB NOCIEAOBATEIFHOCTH IIPH 33JaHHBIX YCIOBHSIX.
CamocrosiTejibHas padoTa 2
BrINOIHUTE TOMaNIHO0 padoTy.
TEMA 9.2. Cojaep:xanue y4eOGHOr0 MaTepuaia 13
Ipouspoanas u e¢ 1| HousaTHE 0 Mpou3BoIHON GYHKIUHU. [IpaBHiIa BEIYUCICHUS MPOU3BOIHBIX. [IpON3BOIHEIE OCHOBHBIX 3JIECMEHTapHBIX
npUMeHeHHe yHKIHiL.
2| HpousBonnas cnoxuol GpyHkiwum. [Tpon3BoIHAS TPUTOHOMETPHICCKUX (DYHKITHIA.
3| I'eomeTprueckuii CMBICI IPOU3BOJHON. Y paBHEHHE KacaTelIbHON K rpauKy QyHKIMH.
4| IlpousBonHas B pusnke u TexHUKE. Bropas npon3BoaHas 1 €€ MEXaHNIEeCKUH CMBICIT.
5| IIpusnak Bo3pactanus (yObBaHMS) GpyHKINN. KpuTHyecKkre TOUYKH, MAKCUMYMBI 1 MUHUMYMBL. BTopas nponsBoaHas
U €€ reOMETPUYECKUM CMBICIL
6| [IpuMeHeHrEe TPOU3BOIHOM K MOCTPOCHHIO IPadUKOB (DYHKITHIA.
7 | HanbGonbiee n HanMeHblIee 3HAYCHUS (DYHKIIUH.
IIpakTHYeckHue 3aHATHSA 11

HaxosxneHne npon3BoAHBIX (YHKIIMIA; BEIYUCIEHNE 3HAYEHUI MPON3BOIHBIX (PYHKIMH B yKa3aHHBIX TOUKAX;
Hax0X/ICHWE 3HAUEHHS IIEPEMEHHBIX, IPH KOTOPHIX MPOMU3BOIHAs (DYHKIMH paBHA HyJIIO (OOJIbIIE MM MEHBILIE HYJIS).

HaxosxneHne npon3BOAHBIX CIOXKHON (DYHKIMHA M TPUTOHOMETPHUYECKUX (DYHKITHH.
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3| Onpenenenue yriaosoro kodduieHTa GyHKIUN; HAXOKAECHHE YpaBHEHHUS KacaTeIbHOU K rpadMKy QyHKIIHH B
TOYKE C 3aJaHHOH abCIUCCOM; HAX0XKACHUE CKOPOCTH M YCKOPEHHMS; HAXOXKACHHE TOYeK MUHUMYMa M MaKCUMyMa
(hyHKIHH; onpeeNieHIe MPOMEKYTKOB BO3pacTaHUs W yOBIBaHUS (DYHKITHH.

SN

[IprMeHeHIe TPOU3BOIHOMN K HCCIIEIOBAHUIO (DYHKITHH.

5| Hauboxpuiee u HanMeHblIee 3HaueHus GyHKIMU. [IpuMeps! HCIOIb30BaHMs TPOM3BOAHON ISl HAXOXKIICHUS
HAWITy4IIero pelleHus B MPUKIAAHbIX 3a1a4ax. HaxoxaeHne ckopocTu Iyt mporecca, 3aaHHOro GopMysoi u
rpadukom.

KOHTpOJILHbIe paﬁoTbI no temam: «IIponzBonHasi u ee reomerpuyeckuii cMbic», «IIpon3BoaHas u eé
NMpUMEHEHHEe».

CamocrosiTesibHas padoTa

BBINONTHNTE TOMAIIHIOW paboTy; COCTaBUTh CIIPABOYHBIN MaTepHai 1o TeMam: «lIpaBuna npousBoaHbIX»; «DopMyIIs!
MIPOU3BOIHBIX ANEMEHTAPHBIX QYHKIMI»; «[Ipou3600nble 06pammuol yHKyuwy; COCTABUTH AJITOPUTM HAXOXKICHHS
ypaBHEHHS KacaTelbHOH K TpaduKy GyHKIUH B TOUKE C 33/IaHHOM aOCIMCCOIl; COCTABUThH AJTOPUTMBI. UCCIICAOBAHUS
(YHKIMM Ha SKCTPEMYM; OTBICKaHHsI HAWOOJIBILIEr0 U HAMMEHbBIIETO 3HaYeHUs] QYHKIMH Ha OTpE3Ke.

13

PA3JIEJI 10 NEPBOOBPA3HAS U UHTEI'PAJI

27

ConepxaHue y4eGHOro MaTepuaJjia

1| Omnpenenenue nepsoodpazHoii. OCHOBHOE CBOMCTBO MepBOOOPA3HOIL.

2| Tabnuia nepBooOpasubIX. [IpaBiia HAXOXKICHHS IEPBOOOPA3HBIX.

3| Ilmomane kpuBoKHeitHOHN Tpaneiuu. Murerpan. ®opmyna Hetorona — JleiOHua.

4| TlpuMepbl NPUMEHEHHUs] MHTerpaJia B (PU3MKE U TEOMETPHUH.

IIpakTHYecKHe 3aHATHA

1| Haxoxnenue nepBooOpa3HbIX QpyHKIHUIL.

2| Bpruucnenue narerpanos. Berunciaenue miomaaei ¢ TOMOIIbIO UHTETPaioB.

KOHTpOJIbHaﬂ paﬁoTa no paszaeny: «IlepBoodpa3Hasi U HHTErpaa»

CamocrosiTesibHas padora

BBIIOTHNTE TOMaNIHIO paboTy; COCTaBUTH TAOJIHITY IIEPBOOOPA3HBIX AJIEMEHTAPHBIX M CIIOKHBIX (QYHKITHI.

PA3JIEJ 11. YPABHEHUSI, CHCTEMbI YPABHEHWI 1 HEPABEHCTBA

36

ConepxaHue y4eGHOro MaTepuaJjia

1 | TlonsiTue ypaBHEHUs, HEpaBEHCTBA, CHCTEMbI. PaBHOCHMIIBHOCTh ypaBHEHHI, HEpaBEHCTB, CHCTEM. PariioHansHbIe
YpaBHEHHUs U HepaBeHCTBa. [Ipocreliye cCucTeMbl pallMOHAJIBHBIX YPABHEHUH C IBYMsI HEU3BECTHBIMM.

2 | UppaumoHanbHble ypaBHeHHUs] 1 HepaBeHCTBa. lIpocTeliline cucTeMbl MPPalMOHAIBHBIX YPaBHEHHIH.

12
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3 | TpuroHomeTpuuecKkue ypaBHEeHHSI U HepageHcmaa. IIpocTeiiiye CHCTeMBI TPUTOHOMETPHIECKUX YPaBHCHUH.
4 | Tloka3atenpHbBIC YpaBHEHHS M HepaBeHCTBA. [IpocTeiiire CcTeMBl TOKa3aTeNbHBIX YPaBHCHHH.
5 | Jlorapudmuaeckne ypaBHeHHs 1 HepaBeHcTBa. [IpocTedmme cucTeMsl JIorapu(hMUIECKAX YPaBHEHHH.
6 | MeTon MHTEpBAJIOB.
IIpakTHUYeckue 3aHATHS 10
1 | OcHoOBHBIE ITPUEMBI pelIeHUs (pa3IoKeHHe Ha MHOXKUTEIH, BBEICHHE HOBBIX IEPEMEHHBIX, TOJICTAHOBKA,
rpaduyeckuil MeTos1) palMOHANBHBIX YPABHEHUH, HEPAaBEHCTB, CUCTEM.
2 | OcHOBHBIC PUEMBI PElICHHs UPPAIMOHAIBHBIX YPaBHEHHH, HEPaBEHCTB, CUCTEM.
3 | OCHOBHbIE IPUEMBI PEILICHUs] TPUTOHOMETPUUCCKUX YPABHEHUH, HepageHcing, CUCTEM.
4 | OcHOBHbIE ITPUEMBI PEUICHUs TIOKa3aTeNbHbIX U JOrapu(pMUIECKUX YPaBHEHUI, HEPaBEHCTB, CHCTEM.
KOHTpOJIbHaH paﬁoTa 10 pa3jeny: «YpaBHeHUsI, CUCTeMbl YPABHEHHIi, HEPABEHCTBaY. 2
CamocrosiTesibHas padoTa 12
BBIMONHUTE JOMAIIIHIO PaboTy.
PA3JIEJI 12. MHOI'OT'PAHHUKHU U KPYTJIBIE TEJIA 44
TEMA 12.1. Conep:xkaHue y4eGHOT0 MaTepHaja 6
Muororpanuuku. 1 | TloHsATHE O TEOMETPHUYECKOM TEJI€ U €0 MOBepXHOCTH. [IOHATHE 0 MHOTOTpaHHUKE. BbinyKivle MHO202PAHHUKLU.
Mpusma. Bepmmnsl, pédpa, rparn MHOrorpanauka. [Ipusma. [psamas u naxronnas npusma. [paBuinbHas npusma. Paseépmia.
Mmnozozpannvie yenvi. Teopema Jiinepa.
2 | TTapannenemnumnen, ero Bus! 1 cBolicTBa. Ky0. Cummerpuu B kyOe, B mapamenenunene, 6 npusme. Cedenus Kyoa,
MIPU3MBIL.
3 | TlonsTHe 0 Momaan noBepxHocTH Tena. [lnomans mosepxHocTr npu3MsL. [Tonsrue o6bpéma Tena. OObEMBI
IPSIMOYTOJIBHOTO NMapalie]Ienunea, NPsIMOH IPU3MBIL.
IIpakTHYecKue 3aHATHS 4
Pemenye 3a1a4 Ha BBIYUCICHHE 3IEMEHTOB, IUIOLIAN IOBEPXHOCTU U 00BbEMA IIPU3MBL.
CamocrosiTeibHasg paGora 4

Brimosnnenue nomanraen paboThl;
W3YyYeHHE JUTEePaTyphl 1o BompocaM: Pazgépmra. Muozocpanuwie yenvl. Boinykivie muococpannuxu. Teopema Diinepa n
COCTaBIICHUE CIIPABOYHOTO MaTEPHAIIA; M3TOTOBICHUE Pa3BEPTOK IPH3MBL, IPSIMOYTOJIEHOTO NapajUIeleuIe a, Kyoa.
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TEMA 12.2.
MHororpaHHuKH.
Mupamupa.

Conep:kaHue y4eOHOT0 MaTepuaJia

1 | Ilmpamuna. Terpasap. [IpasunbHas mupamuna. Yceuénuasa nupamuda. CAMMeTpHs B IpocTpaHcTBe. [IpaBunbHEIE
MHOTOTPaHHHUKHU. DJIEMEHTBI CUMMEMPUU NPAGUILHBIX MHo202panHukog. CedeHns mupamMuisl. 11nomans NoBEpXHOCTH
npamuabl. O0bpéM nupamusl. [lonobue ten. OTHOMEHHUS MIIOIA el MOBEPXHOCTEH U 00BEMOB NOZOOHBIX TEJI.

IIpakTHyeckue 3aHATHSA

1 | Pemienue 3a1a4 Ha BRIYHCICHHE 3JIEMEHTOB, IUIONAIM IOBEPXHOCTH U 00bEMA MUPAMUIBI.

2 | OnpepeneHye MWIOMIAAN TIOJIHOW MOBEPXHOCTH M 00bEMA (HUTYp, UMEIOIINX (OPMY NPU3MBI, TUPAMUIBL.

KonTposabHasi pabora no teme: « Muororpannuku. ILiomaas noBepxHOCTH H 00bEMY.

-

CamocrosiTesibHas padoTa

BBInoaHNATh JOMANIHIOW paboTy; MOATOTOBUTH COOOILEHNUS, TPE3EHTAIMH 110 TeMaM: «[IpaBUiIbHBIE MHOTOTPaHHHUKI,
«CumMmMeTpus B Ipupoie», «CuMMeTpus B UcKyccTBey, «IlupaMuas! Erunray; n3roToBaeHHe MOAETH MHOTOTPaHHUKOB.

TEMA 12. 3. Tena
BpalleHusl.

Coaep:xanue yue0HOro MaTepHaJia

1 | Honsarue munuHapa. [Inonans noBepxHocTH mmHApa. O0BEM nunHApa. Berancienne 00bEMOB TET ¢ MOMOIIBIO
OTIpeIeIEHHOTO HHTETpaa.

2 | TlonsaTue xonyca. CeueHHs: KOHyca INIOCKOCTAMU. Yceuénnwitl konyc. Ilnomanps mosepxHocTr koHyca. O0bEM KOHyca.

3| Llap u cdepa, ux ceuenus. [Lnourans chepsl. Bzanmuoe pacmonoxenue cheps! 1 wiockoctH. KacaTenbHas IIIOCKOCTD
K cepe. O0bEM miapa.

IIpakTHYeckHe 3aHATHA

Pemenne 3aJa4 Ha BbIYUCJIICHUEC DJICMCHTOB, IJIOMIa/IU TOBEPXHOCTU U 00BEMa TeNn BpaliCHU.

KonTpoJsbHasi paGora mno teme: «Tena ppamenns. [L1omaas NoBepXHOCTH H 00bEM».

CamocrosiTeibHas padora

BrimmoaauTh JOMAaIIHIOK pa60Ty; HU3roTOBHUTH Ta6m/1uy C I/I306pa)KCHI/I€M MHOTOI'PAHHUKOB U TCJI BpALICHUS C
(I)OpMyJ'IaMI/I BBIYHMCJICHUA rmou_{az[eﬁ TIOBEPXHOCTHU U O6’BéMOB; HU3IroTOBJICHUC MOI[CHeﬁ TCJI BpalllCHUA; IOATOTOBUTDH
COO6H.ICHI/I$[, IPE3CHTAINU 10 TEMAM! «Tena BpallcHHs B Moeit HpO(l)CCCI/IFI», «Tema BpalIcHHA BOKPYT HAC»....

Jis XapakTepUCTUKH YPOBHS OCBOCHMS yUeOHOT0 MaTepualla UCIOJIb3YIOTCS Celylolue 0003HaueHus:

1 — o3HaKoOMUTENbHBIN (y3HaBaHUE paHEe U3yUYEHHBIX OOBEKTOB, CBOICTB);

2 — penpOaYKTUBHBIN (BBIIIOJIHEHUE AEATEIBHOCTH 110 00pasily, MHCTPYKLUU WX TOJ] PyKOBOJICTBOM);

3 — TPOAYKTHBHBIH (IUTAHUPOBAHUE U CAMOCTOSTEIILHOE BBHITIOJTHEHHE JICATEIILHOCTH, PeIIeHHe TPOOJIEeMHBIX 3a7ad).
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IMPUMEPHBIE TEMbI UHANBUAYAJIbBHBIX ITPOEKTOB

+ KoHunyeckue ceueHus: U UX MPUMEHEHHUE B TEXHUKE;

+ Jlorapudmsl 1 UX IPUMEHEHUE B KHU3HHU,

*  Hcropus pa3BuTHs 4ucia;

*  Hcropus pa3BUTHS T€OMETPUH;

+ IlapannenbHOCTh U MEPIIEHAUKYISIPHOCTD B CTPOUTENBCTBE U aPXUTEKTYPE;
*  Hcnonp3oBaHre TPUTOHOMETPUH B HAYKE U TEXHUKE;

* Bo3HukHOBeHHME TpuroHomerpuueckux tabdbmuu. M Bbpanuc;
+  Hcropus pa3BuTusi KOMOMHATOPUKHY;

+ Teopust BEposATHOCTEH M UCTOPUYECKUE COOBITHS;

+  CraTucTHKa B KU3HH;

 IlpaBriibHBIE MHOTOTPAHHUKY;

+  CummeTpus B IPUPOJE;

+  CummeTpust B HICKYCCTBE;

 IIupamupas! Erunra;

+ Tena Bparienusi B Mol nipodeccui;

+ Tena BpaleHus: BOKpYr Hac;

+ MaremaTnka B MOEH CIIELIMaJIbHOCTH.

3. YCJIOBUS PEAJIM3ALMU TPOT'PAMMBI TUCHUTTJIMHBI
3.1. TpeOoBaHMA K MUHHUMAJIBHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00eCIeYCHH IO
Peanu3zanus nporpaMmel JUCHUILIMHEL TpeOyeT Hanuuus yueoHoro kabunera MATEMATUKU.
OO6opynoBanune y4eOHOro KabuHera:

® [0CaJOYHBIC MECTA MO KOJIMYECTBY 06yqa}om1/1xcsi;
o pa6oqee MCCTO IIPCIIOAaBaTECIIA,

® KOMIUIEKT Yy4eOHO-METOJUYECKOW JTOKyMeHTaluuu (y4eOHMKHM M YydeOHble mocoOus,
COOpHHKH 337124, KaPTOUKU-3aJaHHsI, KOMIUIEKTHI TeCTOBBIX 3ananuii, KUMs1 EI'D);

® HarJsIHBIC MOCOOUS (CXEMBbI, TAOIUIIbI, MOJEIH T€OMETPUIECCKUX TE).

Texuuuyeckue cpeacTBa 00yYeHH:
® KOMIBIOTEP C JIMLEH3MOHHBIM MPOTPAMMHBIM OOECIIE€YeHHEM, UMEIOIIUM BBIXOJl B CETh
WHTepHer;
® MYyJIBTUMEIUA MPOESKTOP C IKPAHOM;
e TIpOrpamMMHOE oOecTieueHure O0IIero U MPo(ecCHOHaTFHOTO Ha3HAUYCHHUS,
® TpUHTEP.
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3.2. UudopmanuonHoe odecriedeHne 00yueHust

Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NOJHUTEIbHOI JUTEPATYPbI
OcHOBHbBIE HCTOYHUKH:

1. JI.C. AranacsH u np. 'eometpus 10 — 11 kiaccsl. — M.: [IpocBemenue, 2018.
2. IIILA.AnmumoB u 1p. AnreOpa W Hayajga mareMarmueckoro anammsza. 10 - 11. — M.:
[Tpoceemenue, 2018.

I[OHOJIHHTGJ'[LHLIQ HCTOYHMUKHU:

1

J. @. Aiiazsn, JI. A. AiiBassH. Iloypounsle mimansl 1mo yuyeOHuky JI. C. AtaHacsHa
Boarorpan: « Yuutens ATCy», 2004.

2. M.U. bammakoB AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHanu3a (6a30BbIi YPOBEHb).
10 knacc — M.: IIpocsemienue, 2005.

3. M.U. bammakoB AnreOpa 1 Hayalla MaTeMaTUYECKOTo aHanu3a (0a30BbIil YPOBEHb).
11 knacc — M.: IIpocsemenue, 2005.

4. A.A. lanasa Maremaruka.- M.: DOPYM-HNH®PA, 2007.
1O. I1. Aynuunsia, B. JI. Kponrays. KonTpoasHbie paboThl 110 ajiredpe n HayajiaMm aHajiv3a
10, 11 xmaccel (k yue6nuky A. H. Konmoroposa) — M.: «Ok3amen», 2008.

6. C. M. Huxonsckuii u ap. AnreOpa n Hadasia MaremMarindeckoro ananmsa. 10 kimace — M.
[Ipocsemenue, 2011.

7. C. M. Huxonbckuii u ap. Anredpa u Hayaina Mmarematudeckoro aHanumsza. 11 kiacc — M.:
[Ipocsemenne, 2011.

8. A. H. Kommoropos u jp. Anrebpa u Hadayia Mmatemariuueckoro anamsa.10 - 11. M.:
[Ipocsemenune, 2009.

9. Enunbii rocynapcrBeHHbIH 3k3aMeH 2009. Marematnka. Y4eOHO — TPEHHUPOBOYHBIC
MatepHaisl A noarotoBku yvamuxcs / ®UIN — M.: Unrennekt — Llentp, 2009.

10.Enunbiii  rocynapcTseHHbii sk3amen 2010, MaremaTnka. Y4eOHO — TpEeHHPOBOUYHBIE

MaTtepuaibl 11t moarotoBku yuarmmxcs / GUIN — M.: Uarennext — Lentp, 2010.
HNuTepHeT-pecypcesr:

wwwe.fcior.edu.ru (MadbopMaioHHblie, TPEHUPOBOYHBIC M KOHTPOJIbHBIC MATEPHAIBI).
www.school-collection.edu.ru (Enunas kosuteknun ud)poBbIX 00pa30BaTeIbHBIX

pECYpCOB).

http://ru.wikipedia.org/wiki/Pa3nenpl_mareMaTuku
http://www.exponenta.ru/educat/links/l _educ.asp

www.slovari.yandex.ru

www.webmath.ru (Pemenne 3amad 1o MareMaTtuke, TEOPUH BEPOSTHOCTH)

Uk w N
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http://www.slovari.yandex.ru/
http://www.webmath.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHUSA JUCIIUITJIMHBbI
KOHTpob 1 OLIEHKA pe3yabTaTOB OCBOCHUS JUCLMILIMHBI OCYIIECTBIACTCA IPENOAaBaTeIeM

B IIpoLeCCC IMPOBCACHHA TCKYLICTO, MNECPUOAUYCCKOro H

oOydJaronuxcs.

UTOTOBOIO KOHTPOJICH 3HAHWUU

Texkyumii KOHTPOJIb OCYLECTBJIACTCS METOAAMU:
v/ YCTHOTO KOHTPOJSI B (pOopMe: YCTHOTO M (DPOHTAIBHOTO OMPOCOB MO TEOPETHUECKOMY
marepuaiy, paboTsl ¢ Tabnuuamu u popmyrnamu, rpadpuxkamu;
v TNHCbMEHHOW TPOBEpPKH B (OpME: pEIICHHs YIPAKHCHHH, BBIMTOJIHCHUS JTOMAITHUX
3a1aHuid, paboThl ¢ Tabnmuuamu U Gopmyniamu, rpadpukamu, padoTa ¢ JIUTEpaTypoil —
COCTaBJIEHUE CIIPAaBOYHOI'O MaTepualla, MaTeMaTHUECKUX TUKTAHTOB, CAMOCTOSTEIbHBIX
paboT, TeCTOBBIX 3a/IaHUM, MMOCTPOCHHUE ATOPUTMA ACHCTBUH;
v/ IpakTHYecKoi paboThl B popMe: MPaKTHUECKUX PaboT.
Ilepuoauyecknii KOHTPOJb OCYLIECTBJIAETCH METOA0M:

v/ MHCbMEHHOI POBEPKHU B (hOPME: ayAUTOPHBIX KOHTPOJIBHBIX PAbOT.
HTOroBblii KOHTPOJIb OCYLIECTBJIAETCH METOAOM:

v/ MHCBMEHHOI MPOBEPKHU B (JOpME: KOHTPOIBHOM paGOTHL.
KonTpoJs 3a cemecTp ocyuiecTBIsieTcs METOAOM:

v/ HaKOMWTEJBbHOMN CHCTEMBI OI[CHOK 3a TEKYIIHA, IEPHOJUICCKUI U HTOTOBBIA KOHTPOIIH
3HaHMUN 00yyarouuxcs B popmMe: UTOrOBOM OLIEHKH.

Pe3y.]'leaTI>I OCBOCHHSA TUCHHUIIJIMHBI

@opMbI M METOIbI KOHTPOJISI 1 OIIEHKH Pe3yJIbTATOB
00yueHust

® JIUUYHOCMHDbLE:

- pa3BUTHE  JIOTHYECKOTO  MBIIUICHUS,
MPOCTPAHCTBEHHOTO BOOOpaXXEHHS, aITOPHT-
MUYECKOM KYIbTyphl Ha YPOBHE, HEOOXOAUMOM
JUTSt Oymymieit npodeccnoHaNbHOMI
NEeSATEIbHOCTH;

- OBJaJIcHWE MaTeMaTHMYeCKUMHU 3HAHUAMU U
YMEHUSIMH, HEOOXOAMMBIMH B MOBCEIHEBHOU
KU3HK W JJIA  OCBOEHHUS  JIUCUHUILINH
poeCCUOHAIBHOTO IHKJIA;

- TOTOBHOCTb K OOpa30BaHHUIO, B TOM YHCJIE
caM000pa30BaHUIO;

- TOTOBHOCTh K CaMOCTOSITEJIbHON TBOPYECKOM
Y OTBETCTBEHHOM JIESTEIHHOCTH,

- TOTOBHOCTh K KOJUIGKTHBHOW paborte,
COTPYIHUYECTBY CO CBEpCTHHKaMHU B 00pa-
30BaTeIbHON U IPYTUX BUJAX JESTEIbHOCTH,

HpI/IMCHCHI/Ie IMpU OTBETC MATECMATHUYCCKUX
TEPMUHOB; 0(OpPMIICHHE 3aJJaHUH C
HWCIIOIb30BaHUEM MaTeMaTHYEeCKOM CHMBOIJIUKH,
y4acTHe B MPEAMETHBIX OJIMMITNA/IAX,
BUKTOpPHHAX, HEACIAX, MMOArOTOBKA
Npe3eHTalUNi, WHIAUBHUYaIbHBIX U
KOJUIEKTUBHBIX IPOEKTOB; paboTa ¢
Pa3IUYHBIMU UCTOYHUKAMHU.

° Memanpedmemnble:

- YMCHHUEC CaMOCTOATCIIBHO OIPCACIIATE LICIN

JeSATeIIbHOCTH u COCTaBIIATh TIJTaHBI
NS TeIIbHOCTH;
- YMEHHE CaMOCTOSITEJIbHO OCYIIECTBIISAT,
KOHTPOJINPOBATH u KOPPEKTUPOBATh
NeATEIIbHOCTD;
-  YMEHHE WUCIIOJb30BaTh BCE BO3MOXKHBIC

peCypChl I JOCTHKEHUS OCTABJIEHHBIX LIEJIEH
Y peanu3alyuu IUIAHOB JIESITENbHOCTH;

- YMEHHE BBIOUpATh YCHENIHBIE CTPATETHH B
Pa3JIMYHBIX CUTYaLHSIX;

- YMEHUE SICHO, JJOTUYHO H3J1araTb CBOIO TOYKY

CocraBieHre KjacTepoB; MyOJIMYHAas 3aIIuTa
PEIIEHHBIX TPUMEPOB, apTyMEHTALIUS
MpeJI0KEHUH B MPaBUIBHOCTU BHIOPaHHBIX
bopMyIt; caMoaHalIu3 JAEATENbHOCTH
CTYJEHTOB IPH MPOBEACHUHU pedIIeKCUu;
3aII0JIHEHUE JINCTOB PE3YyJIbTaTUBHOCTH, IE
CTYZIEHTBl OTMEYAIOT JINYHBIE YCIIEXU U y4acTHe
B PELLIEHUU COBMECTHOM JIEATEIBHOCTH,
MOATOTOBKA MPE3EHTALMM, WHIWBUAYAIbHBIX U
KOJIJICKTHBHBIX TPOEKTOB; paboTa ¢




MuHucTepcTBO 00pasoBaHus Tynbckon obnactu
locynapcTBeHHOE NpodheccmoHanbHoe obpazoBaTenibHOe yupexaeHue TynbcKkoi odbnactu
«[JOHCKOW NONUTEXHUYECKUIA KONNemK»

ONCLUUNNNHDI «MaTemaTuka»

HaumeHoBaHWe pokymeHTa: Pabouasi mporpamMma y4eGHOiA

YcnosHoe obosHaderue: Pl OY,. 04 23.01.03

Pedakuyus Ne 1 Jlner 21 n3 22

o -
NameneHue Net OK3. KOHTPONbHbIIA

3peHwus;

- YMCHHEC OPUCHTHUPOBATLCA B PA3JIMYHBIX
HCTOYHUKAX HHPOPMAIIHH, KPUTHICCKH
OIICHUBATh WH(POPMAIIUIO, TIOTYyYAEMYIO U3
Pa3INYHbIX HCTOYHUKOB,

- LIeJICYCTPEMJICHHOCTD B MTOMCKAX U MPUHSITUN
pEIICHUM;

pa3iInYHbIMU UCTOYHHUKAMU.

* npeomemHole:.

YpaBHeHusI U HEPaABEHCTBA

- BJIQJICHUE METOJOM aJITOPUTMOB, YMEHHUEM HX
MPUMEHSTD, MPOBOJUTH JI0Ka3aTeIbHbIC
paccyXIeHHs B XO/I€ PEILICHUS 3a/1a4;

- BJIAJICHUE CTaHJAPTHBIMU  IpUEeMaMu
pellIeHUsT PalMOHAJIBLHBIX U HPpalMOHAJIbHBIX,
MOKa3aTeJIbHBIX, CTETICHHBIX,
TPUTOHOMETPUUYECKUX YpaBHEHM I u
HEPaBEHCTB, UX CUCTEM;

Onpoc 1o TeopeTHIecKOMy MaTepuaiy;
BBIIIOJIHEHUE  THUIOBBIX IPUMEPOB; padoTa C
dopmynamMu;  cocraBieHHE TaOJMI, pelIeHHe
3amaHuii w3 wmarepuasioB EI'D; mocTtpoeHue
anropuTMa JAeucTBUi; paboTa ¢ nUTEpaTypor U
COCTaBJIEHUE CIIPABOYHOTO MaTrepuaina; padora
rpadiKaMH; TECTOBbIC 3alaHMs; ITOATOTOBKA
Ipe3eHTalui aomamHsas padoTa; KOHTPOJIbHAS
paboTa, UTOTOBBIM KOHTPOJIb 3HAHUM.

DOyHKkUUH U rpaguKu
- BIAQJCHUE YMEHHEM  XapaKTEepU30BaThb
noBejieHne QyHKIUM;
- HUCIIOJIB30BAaHHUE TIIOJNYYECHHBIX 3HAHUU Ul
OIMCAaHUs U aHAJIN3a PEAJIbHBIX 3aBUCHUMOCTEH;

Onpoc 1o TeopeTHuIecKoMy MaTepuaiy;
BBIIIOJIHEHUE  THUIIOBBIX INPUMEPOB; paboTa C
dbopmynamu; coctaBieHue Tabmui; padora c
TabIUIIaMU; pelIeHue 3aJaHuil U3 MaTepuanoB
EI'D; pabora c rpaduxamu; HOCTpOEHUE
IropuT™Ma JIeicTBUiA; paboTa ¢ JUTEepaTypoil u
COCTaBJICHUE CIIPaBOYHOIO MaTepuana,
TECTOBBIE 3aJaHMs; IOATOTOBKA IPE3CHTALUN;
JoMalHsss ~ paboTa; KOHTpOJIbHas  pabora,
WUTOTOBBIM KOHTPOJIb 3HAHUU.

KomOunaTopuka, cTaTUCTHKA M TeOpUs
BEPOSITHOCTEH

- BJIaJCHHUC YMCHHUCM HaXOIWUTh W OICHHUBATH
BEPOSATHOCTH HACTYIUICHUS cOOBITHI B
IIpOCT eUIIIX MNPaKTUYCCKUX CUTyallUusgaX,
- BJaJCHHUC YMCHHUCM HaXOIUTh W OICHHUBATDH
OCHOBHBIC XapaKTCPHUCTHUKHU CJ'Iy‘-I&fIHBIX
BEJIUYNH;
- BJIaJICHUE HABBIKAMU HMCTIOJIBL30BAHUS TOTOBBIX

KOMITBIOTEPHBIX TPOTPAMM MPH PELICHUH 3a/a4;

Onpoc 1o TeopeTHIecKkoMy MaTepuainy;

BBHITIOJTHEHHE yIpaxXHeHui; pabora ¢
dbopmynamu; oTpabOTKa anropuTMa ICHCTBUIA
pabota c JMTEepaTypod U COCTaBIIEHUE
CIPaBOYHOTO MaTepuaa; MOJITOTOBKA

Hpel’»eHTaHHfI; JoMalIHsgs pa60Ta.

I'eomerpus

- BJIaJICHUE OCHOBHBIMU MOHSATUSMHU O TIOCKUX
" MTPOCTPAHCTBEHHBIX TEOMETPHUSCKHUX
¢durypax, uX OCHOBHBIMH CBOHCTBaMHU;

- BJIaJICHHE YMEHHEM pacro3HaBaTh
reoMeTpruecKue GUryphl Ha YEPTEKAX, MOJIEIIX
U B peallbHOM MUDE;

- BJIaJICHHEC YMCHHEM IPHUMCHATh W3y4YCHHBIC
CBOWCTBA reOMETpUIECKHUX (HUTYp U GOopMYI ISt
peleHusT TEOMETPUYECKHX 3aJad W 3a]ad C
MIPAKTUYECKUM COICPKAHHUEM;

Onpoc 1o TeopeTuyeckoMy marepuainy; padboTa
C JUTEpaTypoll M COCTAaBIECHHE CIPABOYHOTO

MaTrepuana; pabota c YepTeKaMu;
MaTeMaTUYeCKHil  JWKTaHT;  MPaKTHUYECKHE
paboThl (M3rOTOBJICHWE MOJIENECH); TECTOBBIE

3aJlaHusI; CaMOCTOSITENIbHBIE PaboThI; padora ¢
dbopMynaMu;  pelieHue  3a]av;  JIOMAIIHSS
paboTa; KOHTPOJbHBIE pabOTBl, HTOTOBBIN
KOHTPOJIb 3HAHUM.
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B pe3yJbTaTe OCBOCHUA NTUCHUIIJIMHBI CTYACHT NO0JIKCH UMETh:

- IPEACTaBICHUE O MaTeMaTHKe KaK YacTu
MHUPOBOM KyJIbTypbl M MECTE€ MaTEMaTUKU B
COBPEMEHHOM LMBMJIM3ALMU, CIOCO0AX ONMUCAHUSA
SBJICHUM DPEAJBHOIO MHMpa Ha MaTeMaTU4eCKOM
SA3BIKE;

- npeAcTaBlieHHe 00 OCHOBHBIX IOHSTHSIX
MaTEMaTHYECKOI0 aHAJIN3a U UX CBOMCTBAX;

- TPEJICTaBICHHE O TIpoLeccax M sABJICHUAX,
MMEIOIINX BEPOSITHOCTHBIN XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJbHOM
MHpE;

- OPeACTaBICHHE 00 OCHOBHBIX IOHSTHSX
3JIEMEHTAPHOU TEOPUH BEPOSTHOCTEN.

Pabora ¢ smTeparypoli W CcOCTaBJeHHUE
CIIPaBOYHOIO Marepuana; HaIlMCaHNe
pedeparos; MO/ITOTOBKA Mpe3eHTalNH,
WHJUBUIyaJIbHBIX U KOJUIEKTUBHBIX IMPOEKTOB.




