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TTOACHUTEJIBHA S 3ATTMCKA

Pabouas npo rpamMma yueGHOM AUCLMIIMHLI «MaTemaTHKay NpegHa3HaueHa s H3ydeHus
MaTeMaTHKH B YUPEKAEHHAX CPEAHErO NPOYECCHOHATLHOTO 00PA30BAHHS, PEATH3YIOLLMX
00pa3oBaTEILHYIO PO IPAMMY CPEHET0 (MOIHOI0) 00Lero oOpa3oBaHHsl, Py NMOArOTOBKE
CNEeUHaTIUCTOB CPEAHEro 3BEHA.

Coraacho «Pexomenaauunsy no peaansaunn odpa3oBaTeIbiON PO I'PaMMbl CPEAHENO
(nonHoro) oduero 06pa3oBaHMs B 00PA30BATE/ILHBIX YUPEHKAEHUAX HAUATILHOTO NPO(ECCHOHANBLHOTO H
CpeHero npo(eccHOHaNbHOTO 00Pa30BAHHUA B COOTBETCTBHH ¢ (heepanbHbiM 5a3UCHBIM yueBHbIM
MJIAHOM K 1IPUMEPHBIMH yHEOHBIMU NAHAMK 17151 00Pa30BaTe/IbHbIX YupekacHui Poccrnitckoii
Deaepaunu, peasnsytoLMX nporpamMmbl oduLEero oGpa3oBaHus» (1IMCbMO
HenapramenTa rocy1apcTBeHHON NOJUTHKH H HOPMATHBHO-NPABOBOIO PErYAUPOBAHUA B Cepe
oOpasoBanus MuHoOpHayku Poccun o1 29.05.2007 N2 03-1180) MaTemMaTHKA B yUPEKICHUAN
CPEAHEro MpodecCcHoHanbHoIro odpaszosanus (Jaiee - CI1O) uiyvaercs ¢ yuetoM npoduas noayuaemoro
npoeccHOHaILHOro 00pa3OBaHHs.

Maremaruka wiydaercs Kak Npo(uIbHbIA y4eGHbIM NpeaMEeT ([MPU OCBOEHHH CleuralbHOCTEN
43.02.01 Opranun3zaimns o0CiyKHBaHUs B OOLECTBEHHOM [THTAHUH
38.02.01 DxoHoMHKa U OYXTaITEPCKHIT yUueT (1Mo 0TpaciisiM) B KOJHUECTBE 266 uacos.

PaGouas nporpamma opueHTHPOBAHA HA NOCTHIKEHHE CAEAYIOLIMX LeeH:

* popMHpOBaHHE NPEICTABJCHHIT O MATEMATUKE KAK YHHBEPCATLHOM A3bIKE HAYKH.
CPeaCTBE MOIETHPOBAHMS ABJCHHUH M MPOLECCOB. 00 MAEIN M METOAAX MATEMATHKH:

* pa3sBHTHE JOTHUYECKOrO MbILIJIEHHS. IPOCTPAHCTBEHHOTO BOOOpaskeHUs,
QIFOPUTMHYECKON KYAbTYPbl, KPUTHUHOCTH MbILINICHHS HA YPOBHE, HEOOXOIUMOM L8
Oyayuieh npoheCCHOHANLHOM ASSTEILHOCTH, A1 POAC/IKEHUS 00PA30BAHUS 1
camoobpazoBaHms.

* OBJIAJEHHE MATeMATHUCCKHMH 3HARHSIME I YMEHHsIMH, HEOOXOAHMBIMU B
MOBCCAHEBHON JKM3HH, 18 U3YUEHMS CMEKHbLIN €CTCCTBEHHO-HAY UHbIX AMCHHITIMH Ha
0a30BOM YPOBHE M JAMCLHINIMH NPOPECCHOHATBHOIO UMK, AT 1HOJIYUEHHS 00pa3oBaHHs
B 00JaCTAX, He TPEOYIOWMX YIiy0AeHHON MaTeMaTHYECKOH NOArOTOBKH:

* BOCIIHTANHE CPEACTBAMH MaTEMATHKK KYJIBTYPbl IMUHOCTH, MOHUMAHHUSA 3HAYUMOCTH
MATeMaTUKH 171 HAYUYHO-TEXHUYECKOr O POrpecca, OTHOLICHUA K MaTEMATHKE KaK K
4acTH 00LIEHENOBEHECKON KYIbTYPbl HePe3 3HAKOMCTBO ¢ HCTOPHEN pa3BUTHS
MaTEMATHKH, BOIIOLUMEN MaTeMaTHYECKHX MaeH.

Octioy padouei NporpaMmMbl COCTABISNET COACPIKANME, COMNACOBAHIOE ¢ TPEOOBAHMSINM
(pe;1epanbHOrO KOMNOHEHTA FOCY,1aPCTBEHHOIO CTAHAAPTA CPEAHETrO (1I0AHOM0) OOLIEro OOPa3OBaHMS
0a30BOrO YPOBHS,

B nporpamye y4eOHblii MmaTepuail npeacTasieH B JOpME Yepe 1y oulerocs passepThiBaHus
OCHOBHBIX COACPIKATETBHBIX JTHHHIA:

* QICOPUUNCCRAS AUNUSL, BRITOYAIOLLAS CHCTEMATH3ALMIO CBEACHHH O UMC/1aX; H3YUeHHe

K HHM)Z M3)YHEHHE HOBbINX BHAOB YHCAOBLIX BbIPAKCHUI U JOPMYN: COBEPLICHCTBOBAHHE HPAKTHUECKHX
HABLIKOB M BLIUHCIMTENLHON KY/IbTYPbl. PACLUMPEHHE H COBEPLLCHCTBOBAHHE a/redpanteckolo
anrapara.

C(POPMHPOBAHHOTO B OCHOBHOH LWIKO/E, M €70 NPUMEHEHHE K PELIEHHIO MATEMATHUECKHN M HPHKIALHBIN
3a4au:

* MCOPEMURO-HYURYUON W b HAS RN, BKITFOMAIOLLAS CHCTEMATH3ALMIO W PACLIMPEHHE

CBEJACHHH O (DVHKUMAX, COBEPLUCHCTBOBAHUE MPAPUHECKHUN YMEHHH: 3HAKOMCTBO ¢ OCHOBHLIMM

HACAMH H MCTOJAMH MATEMATHYECKOrO aHain3a B 00beMe, 1103BONAIOLEM HCCASH0BAT SJIEMCHTAPHbIC
(bYHKLMK W peliaTh MPocTelllne reoMeTpHUecKHe. PU3HUCCKHUE U IPYTHe NPHKJIAIHbIC

3a1a4H;

* UHUS YPAGHECHUL U HEPAGEICIG, OCHOBAHHAS HA NOCTPOEHHH W UCCEA0BAHNUM MATEMATHUCCKHX
MOJIe/IeH, NepeceKalolasncs ¢ anredbpanyeckon U Te0peTHKO-(YHKUHOHAIBHOM TMHHSMKU H BKJIIOUAKOLLAS
Pa3BHTHE U COBEPLICHCTBOBAHWE TEXHHKH aire0panyeckHX NPeodpasoBaHuil ANlsl PELUEHHS YPABHEHMIA.
HEPABEHCTB W CHCTEM: (POPMUPOBAHHE CNOCOBHOCTH CTPOMTD U

HCC.1E10BATh MPOCTEHLLINEG MATEMATHYECKHE MOICIH 1PH PELUCHUN MPUKIAAHbIX 3a/1a4, 3344 13
CMEIKHBIX M CMELHATBHDIX JAMCUMILIME



* CCOMEeMPUYCCKRAA JIUHUA, BKIIOHYAIOLASA HAMIAAHBIE NTPEACTABAEHHS O NPOCTPAHCTBEHHBIX (PUIYypax H
M3YyUEHUE UX CBOHCTB, POPMHPOBAHHE W Pa3BUTHE IIPOCTPAHCTBEHHOIO BOOOpasKeHHs, pasBUTHE
Croco0OB reOMETPUUECKHX U3MEPEHUI, KOOPIMHATHOIO W BEKTOPHOIO METOAOB /15l PELLCHHs
MAaTEeMaTHUCCKMX M MPUKIAAHBIX 3a1a4:
* CINOXUCMUYCCRAS MIHVYA, OCHOBAHHAS Ha Pa3BUTHH KOMOMHATOPHbIX YMEHHH, NPEACTABICHUH O
BEPOATHOCTHO-CTATHCTUHECKHX 3aKOHOMEPHOCTSX OKPYIKAIOLEro MUpA.
PazeuTre coaepKaTeabHbIX TMHWH COMPOBOKIAACTCH COBEPLUCHCTBOBAHHEM MHTEIUIEKTYAJIbHBIX M
peueBbIX yMEHUI nyrem oboralleHus MaTeMaTHYECKOI'O i3bIKa, PA3BUTHS IOTMHECKOTO MbILLICHUSI.
Maremaruka ssisercs GpyHiameHTalbHOH 00eoOpazoBate/lbHOH AUCUMILIHHON €O
CIIOMKHBLIMMCS YCTOHUMBBIM CcOjleprkaHreM M o0wmumMu TpeOOBAHHAMM K 110AI0TOBKE 00y HALOLLMXCH.
Peanusanmns oOuIUX Lenel u3ydeHns MaTeMATUKY TPAAHLIMOHHO (POPMUPYETCS B HETHIPEX HAMPABICHUSIN
- METOMUeCKOe (00LLee NpeacTaBIeHHe 00 HASAX U METOAAN MATEMaTHKH).
MHTEIGKTYAILHOE Pa3BUTHE, YTHIMTAPHO-TIPArMaTHUECKOE HaMpaBjleHWe (OBaJdeHHe HEOOXOANMbINMU
KOHKPETHBIMM 3HAHHSIMH H YMEHHSAMH) H BOCMIMTATE/ILHOC BO3ACHCTBHE.
[Tpo¢punuzaums ueneit MaTeMaTHUECKOTO 00pA30BaAHMS OTPAKACTCS Ha BLIOOPE 1IPUOPUTETOB B
OpraHu3aLnt YueOHOR AeATEe/bHOCTH 00yUalolMXes. Jns TeXHHUeCKoro npoduis
BblIOOp LeJ/iel cMeLlaeTcs B nparMaTHHeCKOM HalpaBieHH W, NpelycMaTpuBaoLem’ yeuaeHue 1
paclinpeHue NPUKAAIHOrO XapakTepa H3ydeHUs MaTeMaTHKKU. MPEUMYLIECTBEHHOH OPUCHTALMM Ha
arOPUTMHUYECKHI CTHb MO3HABATEILHON AESTE.IbHOCTH.
HM3yuenne matemaTHky Kak npoHabHOro yueOHOro npeamMeTa odecne MBaeTes:
- BBIOOPOM Pa3/IMYHBIX 110J1X0/I0B K BBEJAEHMIO OCHOBHBIX NMOHATHIA:
- hOpMHpPOBAHHEM CHCTEMbI YUeOHBIX 3aJaHui, odecreyuBatolIMX IPPEKTUBHOC OCYLICCTBIACHHE
BbIOPAHHbBIX LIEJIEBBIX YCTAHOBOK:
- oboratueHueM cnexrpa cTuiaeH yueOHOH 1eqTenbHOCTH 33 CUET COrlacoBaHmsl ¢ BeYLUMMH
AESITEILHOCTHBIMM XapakTepUCTHRKAMH BbIOpainoi 1podeccuu.
IMpodunehas cocTaBasiowas oTpakaeTes B TpeboBatusX K [10AFOTOBKE 00YUYaIOLINXCS B
HACTH!
- 00LLEeH CHCTEMbl 3HAHWI: COACPIKATE IbHbIC MPUMEPbI HCTIOTB30BAHUS MATEMATHUECKHX
HaeH M MeTO10B B NPOdhecCHOHANbHON AeATEILHOCTH:
- VMEHMH: pasiiiine B YPOBHE TpeOOBAHMH K CIIOKHOCTH IPUMEHSIEMbIX AAFOPHTMOB:
- IPAKTHYECKOTO UCMONB30BAHNS MPHUOOPETEHHDBIX 3HAHMHA M YMEHUH: MHHBUAYAIbHO-
ro y4edHOro OnbITa B NOCTPOCHUH MATEMATHUECKUX MOAECH, BLINOAHEHHH HCCICA0BATCILCKHN
¥ NPOEKTHBIX paboT.
B nporpasime npuseaeH crnucok 0OCHOBHON M A0NONHHTENLHON TMTEPATYPbi.
B Xo.e u3yyeHus npeamera npeilycMoTpeHa caMmocTosTe IbHas paboTa CTYACHTOB B BHC!
JAOMALLHHUX CaMOCTOATENbHBIX paboT, pa3padoTKH OMOPHLIX KOHCTIEKTOB W Npe3eHTaum i,

Hrorom kypca sBaseTcs sK3aMeH.



TEMATHUYECKUWM ITJIAH

]

Make. KomuuectBo aynutopueix | CamocTo
yueo. 4acoB ATEJIbHAsI
HaumeHOBaHMe passienon 1 Tem Harpyska | Beero | JlaGopa | Ilpaktu | padora
CTY/JIEHTA TOPHBIE | YeCKHE | CTYJIEHTa
, yac.
1 2 3 4 5 6
Beenenue 3 2 ]
Tewma 1. Pa3Butne noustus o umce. 13 10 3
Tema 2. ®yHknuu uX cBOMCTBa MU 12 8 4
rpaguxm.
Tema 3. Kopuu, crenenu, sorapumbl. 33 22 11
Tema 4. OcHOBbI  TpUroHOMETpuH. 39 26 13
Tpuronomerpuueckue GpyHKIMH
Tema 5. [lpsMble ¥ MJIOCKOCTH B 30 20 10
IIPOCTPAHCTRE.
Tema 6. MHOrorpanHuku 18 12 6
Tema 7. DiteMeHTb KOMOHHATOPHKH. . 16 10 6
Tema 8. DneMeHTBI TECOpPUU BEPOATHOCTH 18 12 6
Y MaTeMaTHYeCKON CTATHCTHKH.
Tema 9. BekTtopsl 1 koOpauHaThl. 36 24 12
Tema 10. Hauana wmaremarnueckoro 93 62 31
aHaJnza.
Tema 11. YpaBueHus 1 HepaBeHCTBA. 42 28 14
Tema 12. Tena 1 NOBepXHOCTH BpaleHHs. 18 2 6
Tewma 13. M3mepenus B reometpun. 27 18 9
' Beero: 411 2006 145




COAEPXKAHUE IIPEJMETA
BBEJAEHHE

MaremaTnka B HayKke, TEXHHKE, IKOHOMMUKE, HH(OPMAUMOHHBIX TEXHOJOTHSX U NPAKTHUECKOR
AeaTebHOCTH. Llenn 1 3anauu u3yueHHs MaTeMaTHKH B YUPEKAEHHIX HAUATLHORO H
CpeIHero mpo(peccHOHaILHOrO 00pa30BaAHMS.

TEMA 1. PA3BUTHE NOHATHS O YUCJIE

Llenble u paunonanbHeie uncna. JefcTBUTENbHbIE UHCIA. [Tpubnukentvle Boiumcnenms.
[TpubamkeHHOE 3HAUYCHHE BEAHYMHBI M NOTPELIHOCTH NpudJInKEHUH.

TPEROBAHISA K PE3YIRTATAM OBV YENHS
B pesynbrate nsyuenus temul, oGyuaiomecs 10mkHbI YMCTh:
* BbINOJIHATL apU(METHUECKHE AEHCTBUS HA YMCAAMU, CoueTas YCTHBIC M NTHCbMEHHbIE
MPHEMBL, HAXOAMTE NPHOMMIKEHHbBIE 3HAUEHHS BEIMUMH M MTOFPELLHOCTH BLIYHC/ICH (adcontoTHas u
OTHOCHTECIbHAs); CPABHUBATL YHCOBbIE BLIPAKEHHS.
Mcenonbsosath npuodperenituie 3uanus n ysetus NPAKTHHECKOM JEATE/ILHOCTH M [10BCEIHEBHOMN
JKH3HU:
* U1 NPAKTHHECKHUX PacieToB 110 (hopMynam, HCMOMBb3Ys NPH HEOGXOIUMOCTH CNpaBoyUHbIe
MaTepHasIbl U NIPOCTEHLINE BbIYHCIMTENbHbBIE YCTPOHCTBA.

TEMA 2. ®YHKUMH, UX CBOUCTBA U FTPADUKMH.

DyHkurH. OONACTb ONPENENEHNS U MHOYKECTBO 3HAUCHHE: rpaduK GYHKLHN, NOCTPOEHHE IPadHKOB
byHKUMH. 32JaHHLIX PA3TUUHBIMK CIOCOBAMM,

CBOHCTBA (PYHKUNU: MOHOTOHHOCTD. YETHOCTD, HEYETHOCT . OrPAHUUEHHOCTb, NEPHOANYHOCTS.
ITpomexy Tk Bo3pacTaHus W yGbiBaHMs. HAMGOADLLIEE H HAMMEHbLIEE 3HAYCHHA, TOUYKH IKCTPEMYMA.
['paduyeckan untepnperaums. [Ipumepnt (yHKUHOHATLHBIX 3aBHCHMOCTEH B peanbHbIX Mpoueccax
SABIIEHHAX,

[Tpeobpaszosanus rpaduros. Mapanienshbiii NEpeHOC, CHMMETPHSt OTHOCHTEIBLHO OCCH KOOPAMHAT H
CHMMETPHSA OTHOCHTEILHO HaYaNa KOOPAHHAT, PACTARKEHHE W CHKATHE BAOb OCCEH KOOP/HHAT.

TPELOBAHIA K PE3NABTATANM OBV YEIILS]

B pesyasrare W3YHEHHS TEMbL, 00YHAIOWMECS AOMKHbI YMETh:
* BIYHCIATD SHAUCHHE (hYHKLHH 110 3a/IaHHOMY 3HAUEHHIO apryMeliTa MPH Pa3AHYHBIX COCOGax
3a]1aHus QYHKUMM;
* ONPEACIATL OCHOBHLIE CBOMCTBA YHCIIOBBIX ()YHKLNH, MILTIOCTPHPOBATSL HX Ha rpaukax:
* CTPOMTD IPAQHKM H3YUeHHBIX (PYHKLMH, HATIOCTPHPOBATD 110 rpaguKy cBOICTBA 3ieMeHTapHbLIX
INIT R
* HCIIOAL30BATD MOHATHE DYHKLUMH 115 OIIHCAHHS W AHATIH3A 3aBUCHMOCTEH BETUUMH.
Henoansosath upnoGperenusie suanus u ymenust s HPARTHYCCKONT ACATENLHOCTH 1
IOBCEAHEBHOMH KH3IIH:
* A1 ONUCAHUA € TIOMOLUBIO (DYHKLWA Pa3IUHBIX 3aBUCHMOCTEH, NPeACTABICHUS HX rpauyecky,
HHTEprpeTallu rpadMKos.

TEMA 3. KOPHU, CTENEHU U JIOTAPUDMBI.

Crenenu ¢ neHCTBUTEbHBIMH MOKA3ATE MM, Ceo#cTBa cTenenu ¢ AeHCTBUTEbHBIM

MnoKasare’iem.

KopHu HaTypasnbHOI cTenenn w3 yuena v ux cBodcTea. CTenenn ¢ palMOHANLHBLIMH NOKA3ATEIIMH. HX
CBOMCTBA.

Horapudm. Jlorapudm uncna. OcHosroe Jorapudgmuyeckoe ToxaAecTBO. JlecsTHuHbIE I

HaTypanbHble norapudmbl. [pasuna geiicreuii ¢ aorapupmamu. [lepexon 1< HOBOMY OCHOBAHHIO.
CTeneHHble, NOKazaTeNbHbIE W norapudmuyeckue PyHKUMH.



[Tpeobpasosatue anrebpanueckux BbipakeHuii, [Ipeobpa3zoBanue cTenennbix, nokasa-
TE/IbHBIX H JIOTapU(PMHUECKUX BbIPaKeHUIT
PeuieHue npocTelumx u CBOASNXCSH K HUM NOKA3ATEbHbIX, JorapupmMudecknx
YPaBHEHMH H HEPABEHCTB.
TPEBOBAIIHA K PE3NIBTATAM ObYUEHHS

B pesynbrare uzyuenns tembl, 06yuatoumecs 100icHbl YMETh:
* HaxOINTb SHAUCHHA KOPH, CTEMNEHH, JIorapidma, Ha OCHOBE ONpeaeeHHs, HCOTb3YS
NP1 HEOOXOAMMOCTH HHCTPYMEHTANIbHBIE CPEACTBA; NOAb30BATLCS npHOITMIKEHHOMH OUEHKOH NpH
NPaKTHYECKUX pacyeTax;
* BLINOJIHATL IPEOOPA3OBAHHA BbIPAKEHHIA, MPUMEHSsS (JOPMYJTbI, CBIZAHHBIE CO CBOHCTBAMH
cTeneHer, Jorapudpmos:
* CTPOMTD rpadiki M3yHeHHDLIX (DyHKLMIA, MITIOCTPHPOBATH M0 rpaduKy cBOIHCTBA d1eMelnTapHbIN
hyHKLUHIA:
pewaTh NPOCTEHIINE U CBOALUMECS K HUM NOKA3aTe bible, NOrapu(pMHUecKHe YPABHEHHS W HepaBEHCBA.
Hcnonb3oBath NpHoGpeTeHHbIE 3HAHMS W yMEHMS B IIPAKTHYECKOR AeSTeNbHOCTH U
MOBCEAHEBHOM JKH3HU:
A TIPARTHYCCKUX pacyeToB 1o GopMyIam, BKIIOUas (pOpMyJIbl, COACPIKALLME CTCTICHH. paaHKabl,
NOrapuMbl HCNOAB3YS NPH HEOOXOAMMOCTH CIIPABOUHBIE Marepualibl M NpocTeiilme
BbIMHC/IMTE/IbHBIE YCTPOMCTRA.

TEMA 4. OCHOBBI TPUT'OHOMETPHH. TPUTOHOMETPHYECKHWE OYHKLHUU

Tpuronomerpuueckue GpyHKURM YHCIOBOrO aprymenTa. Boluncsienue 3HaueHni TPMroHOMeTpHYeCKHX
BLIDAXKEHUH.

OCHOBHbIE TPUIOHOMETPHUECKHE TOKECTBA, (hopmyatbl npusesenns. DOpMyLI CynMMBI 1

PA3HOCTH OHOMMEHHBIX TPHFOHOMETPHUECKHMX (BYHKLMI

[peodpasosarus npocTeiimmx TPUTOHOMETPHUYECKHX BbIpaKeHHIT.

CBOHCTBA M IPad KK TPUFOHOMETPHYCCKHX $yHKUMA.

OGpatHble TpUroHOMETpUUECKHUE (Y HKLMH.

IMpocretiwme Tpuronomerpuueckue ypastenns. Pewenme TPUIOHOMETPUUECKHUX YPaBHEHHI.
[TpocTeiuine TpuroHomeTpHueckme HepaseHcTBa.,

TPELOBAHIA K PESNALTATAN ObYYEIIHS
B pesyabrare usyuenus tembl, 0Byuarolumecs 1005KHbI YMETh!

* HAXOAMTD 3HAUCHUA TPUTOHOMETPHUECKHUX BbIPAKEHHI HA OCHOBE ONpeacaeHrs, UCNoJib-

3V MPH HEOOXOAMMOCTH HHCTPYMEHTANIbHbIE CPEACTBA; MONb30BATLCS PUOIHIKEHHOI

OLEHKOH NpH NPakTHYECKUX pacueTax;

* BLINOAHATH TPEOOPA30OBAHMS BBIPAKCH U, PHUMEHs s (popmysbl, cBsI3aHHBIE CO CBOHCTBA-

MH TPUTOHOMETPHUECKHUX (PYHKLMIT:
* PELUATh TPHTOHOMETPUUCCKHE YPABHEHMUS. CBOASLIMECS K JIMIEHHBIM H KBaAPaTHbLIM, a Tak-

JKC QHANOTNHYHbIC HEPABEHCTBA U CHCTEMBbI.
Henoabszosars npuobperennpie 3uanus u YMeHHs B IPAKTHYCCKOM JlesiTeNbHOCTH H
HOBCEAHEeBHOIT AKH3HH:
* AT TIPAKTHYECKAX pacyeToB o popmysiam, BKAOUas GopmyJibl. coaepKalle TPHrOHOMETPHUECKHE
(PYHKUMH, HCNOB3YS NPH HEOGX0AMMOCTH CNIPABOUHbIC MATEPHALI H IPOCTCHILHE BLIUNMCIUTE ILHbLIC
VCTpOHCTRA.
* ATA NIOCTPOCHHS M HCCIIRI0BAHMS [TPOCTEHILIMX MATEMATHUECKHUX MOJENEH.

TEMA §. IPSIMBIE U IJIOCKOCTH B NPOCTPAHCTBE

B3aumnoe pacnonoxenue asyx npsamsix B npoctpatcree. [lapannensiiocts npamoii u
rockocTH. [lapainenbHocTs niockocTel. [TepneHankyaspHOCTL NPsAMOit M MIOCKOCTH. [lep-
NEHAUKYIISAP U HAKIOHAAS. YTO/ MEXKAY NPAMOit M MI0CKOCTbIO. Heyrpantbiit yroa. Yroa memay
10cKoCTAMM. TleprieHanKkyaspHOCTb ABYX 10CKOCTE!.

["eomeTpuueckue npeoSpazosanus NPOCTpalCTBa: NApaIeNbHbIH NepeHoc, CUMMETpHs
OTHOCHTE/BHO MIOCKOCTH.

[Mapannenshoe npoextuposanue. Iowann OPTOroHaNbHOM Npoekunn. U3obpaxenue
MPOCTPAHCTBEHHBIX (DHrY.



TPELOBAHHA K PESNBTATAM OBY YEIIS
B pesyabrate usydenus Tembl, 0GyuaoLLHecs A0/KHbI YMeTb:
* PAcIiOZHABATH Ha HEPTEIKAX M MOLEIAX MPOCTPAHCTBEHHbIE (DOPMBI; COOTHOCHTL TPEXMEPHBIE OOLEKTDI
€ UX ONUCAHUAMU, H30OPAKEHUAMMU;
* OfHCLIBATL B3aHMHOE PACiofIOKEHHE NPAMbBIX W NIOCKOCTEH B POCTPAHCTBE APryMEHTHPOBATL CBOM
CYKAEHHA 00 3TOM PACTIONOKEHHH;
* aHANM3UPOBATL B NPOCTEHLIMX CNyHasiX B3AHMHOE pacronokelue 06beKTa B NPOCTPAHCTRE;
* HCHOABL3OBATD M1PU PELICHHH CTEPEOMETPHUYECKHX 3a1ay MIaHUMETPHUECKHE (PaKTbl W METO/IbI:
* MPOBOINTHL NOKA3ATE/bHbIC PACCYIKIEHHS B XO€ PELIEHHUs 3aau.
Hcnoabsosars npuobperenipie 3nanms n ymenns B HPAKTHYUECKOIl JesITe/ ILHOCTI 1
NoBCeANeBHON KH3HH:
* AT MCCNENoBAHHA (MOACIMPOBAHHMSA) HECIOKHBIX MPAKTHUECKUX CHTYALMIL. Ha OCHOBE
H3YUeHHBIX (POPMY. U CBOMCTB (huryp.

TEMA 6. MHOTOI'PAHHUKH

Bepuinhbl, pedpa, rpatu muororpannuka Buinykibie MHOIOTPaHHHKH,
[Mpusma. [1pamas u naknonnas npusma. Mpasunbhas npu3ma. [apannenenunen. Ky6.
IMupamuna. Ipasunbhas nupamuga. Yceuennas nupamuaa. Terpasp.
CumwmeTpun B kyGe, B mapasienenurene, B npusme u nupamue.
Ceuenns kyba, mpU3Mbl U NUPaMHUbI.
[MpencTaBaenue o NpaBUAbHBIX MHOFOrPaHHIKAX (teTpasap, KyD, oKTarAp, A0aeKadAp U
uKocasap).
TPELOBAHIIA K PE3NIIBTATANM OBYYUENILS

B pesynbrate usyuenus tembl, obyuarolumecs 101KHbI YMeTh:
* PACIIO3HABATL HA HEPTERAX M MOACAX NPOCTPAHCTBEHHBIE (HOPMbI; COOTHOCHTL TPEXMEPHDBIE OGLEKThI
C UX OMMUCAHHSMU, H30OPAKEHUAMM;
* AHAM3UPOBATL B MPOCTECHLUMX CIyHasX B3AHMHOE Pacronoketne 06bEeKTOB B NPOCTPAHCTRE:
* M300paKaTh OCHOBHbIC MHOTOIPAHHHKI H KPYIJIbIE TeAa: BbIIOTHATL UEPTEIKH 110 YCAOBHAM 3a a4
* MCMOBL30BATE NMPH PELUCHHH CTEPEOMETPHUECKHX 3aaU MIAHUMETPHUECKHE (DAKTbI U METO/IbI:
* [IPOBOAHTH [10KA3aTe/IbHbLIC PACCYHACHHS B XOE PCLUEHUS 3a1au;
HCNOJIB30BATH NPHOOPCTENHbIE 3HAHNIS H YMCHHS B HPAKTHYCCKOH ACATC.IbHOCTH |
NOBCEAHEBHOI KU3HH:
* LT HCCACNOBAHUSA (MOACTHPOBAHHS) HECIOMKHBIX IPAKTHUECKHX CHTYALMH Ha OCHOBE

H3YUEHHBIX (POPMYJ U CBOUCTE uryp.

TEMA 7. JJIEMEHTbl KOMBUHATOPUKH

OcHOBHbIE NOHSTHA KOMOHHATOPHKH. 32124 Ha NOACHET YHCIA pasMeLEHN, epecTaloBoK,
coucTanui. Pelwenue 3anau Ha nepeGop BapHAHTOB. ®opmyna Guroma Huiotona. CeoiicTsa
OHHOMMHANBHBIX KO (uumenToB. Tpeyronsuuk Mackans.

TPEBOBAHMS K PE3NALTATANM OBY YEHIS
B p€3_\'ﬂbTaT€ H?ytleHMS{ TCMBbI, OG}"HZI}OLU,HCCH JOJIZKHbI yMCTb:
* peuwiaThb ﬂpOCTeﬁLUl/le KO,\IGHHaTOprle 343441 MCTOA0OM nepe6opa, a TAKIKE C UCTIOIAbLBOBAHUEM U3BECT
HbIX (popry.
I/lCllOﬂb3OB‘dTb lll)llOGpCTCllllble JHAHUHUS H y!\lellllﬂ B Il]):lK'l‘ll‘lCCK()ﬁ JCHTCIBbHOCTH H
ﬂOBCQlllleBHOﬁ AKH3HH:
* 18 aHa 1434 peaﬂbelx YHUCNTOBbLIX JatHbIX, ﬂpeﬂCTaBﬂeHHle B BH/IC ,unarpaMM, rpa([m—
KOB.
TEMA 8. 3JEMEHTBI TEOPHUM BEPOSITHOCTH.
SJEMEHTbBI MATEMATHUYECKON CTATUCTHKM.

CoObITHE, BEPOATHOCTb COOLITHS, CAOKEHHE U YMHOKeHHe BepoaTiocTe. Tlonsthe o
HE3aBHCUMOCTH COOBITHH. JlUCKpeTHas cilyuaiiHas BeMUMHA, 3aKOH ee pacnpenenenus. Yuco-

BBIC XapaKTEPHCTHKU AUCKPETHON CalyyalHON BennuuHbl [TORSATHE 0 3aKOHE GOJILLINX UHCE].
[Mpeacrapnenne nanubix. reHepasbHas COBOKYNHOCTD, BbIOOpKa, cpetee apudMeTHUECKOe, Meauana.
Pelnenue npaktuueckux 3anau ¢ npumeneriem BEPOATHOCTHBIX METO10B.



TPEBOBAHUMN K PE3VALTATAM OBV UEHIS
B pesyabraTe u3ydenus temsl, 00yHatoLHecs A0 KHbl YMETh:
* BbIYHCIIATH B MPOCTEHLUMX CIYHasX BEPOSATHOCTH COObITHH Ha OCHOBE MOACYETa YMCAa He-
XO/I10B.
HcnoabsoBaTe npuobperennbie 3HAHNS H YMEHHS B MPAKTHUYCCKOMH AeSITCALHOCTH H
NOBCEAHEBHOM KH3HH
* V1A aHalli3a peasbHbIX HHCIIOBBIX [aHHbIX, IPECTABNCHHBIX B BUAE MAarpamm, rpau-
KOB;
* aHaIM3a HHAOPMALIMK CTATHCTHYECKOTO Xapakrepa.

TEMA 9. KOOPAUHATbLI U BEKTOPbBI

Bekropel Ha nnockocTH u B npocTpancTee. JeicTBra Ha BeKTOpamu. Pasnoxenue sBekropa
Ha COCTaBJISIIOLLHE.
[TpsiMoyro/ibHblE KOOPAMHATBI HA NIOCKOCTH M B npocTpaticTse. JleiicTaus nan BEKTOPAMH,
3a[aHHBIMH KOOpAHHATAMHK. DOPMYJIbl 18 BBIUMC/IEHHS UTHHBI BEKTOPA, YITIa MEIKY BEKTOPA-
MU, PACCTOAHHUA MEXKY IABYMS TOUKAMH.
YpaBHEHHE IHHUH HA MIOCKOCTH. Y paBHEHHS NIPAMOI M OKPYKHOCTH.
Hcnonb3osanne koopanHar 1 BeKTOPOB Mpu peLeHny MaTeMaTHUECKHX U NPHUKIAAHbBIX
3aja4.
TPELOBAHHA K PE3VIBTATAM OBV UEHIS

B pesyabTate u3yueHus Tembl, obyuarolwmecs 100K HbI yMeTh:.
* BBITIOJTHATD JIEHCTBUS HAJ BEKTOPAMMU;
* pasjaratb BEKTOP Ha COCTABISIOLLHE;
* COCTaBATL YPABHEHUSA NPSMOKN Ha NIIOCKOCTH M OKPY/KHOCTH CTPOHTD 3TH JIMHUH.
Hcenoabs3osatrs npuobpeTennbie 3HANNS H YMEHHsI B NPAKTHYCCKOI AeSITeJILHOCTH H
NoBCeAHEBHOI KUMH 115
* pelleHna NpHKIAAHbIX 3a1ay.

TEMA 10. HAUAJIA MATEMATHUYECKOIO AHAJIU3A

IMpeaes pynkumnu B Touke. OcHoBHble cBOlCTBA Npeena. HenpepblBHOCTb (pyHKuMH B

TOUKE W Ha npomeskyTke. CBOHCTBA HenpepbiBHbLIN (PyHKUMH. [Tpesen (yHKLHH B GCCKOHEUHOCTH,
[Ipeaen unc1080i nocie10BaTENbHOCTH.

[Tponssoanas. [onaTue o nponssoaHoi GyHkinm, ee reOMETPHYECKHI, MEXAHUUECKHI U
IKOHOMHYECKUH CMBIC]T.

[Tpou3BOAHbIE CyMMbI. NPOU3BEACHHS H YACTHOTO ABYX (ynkunit. [Tponssoatibie 0CHOBHBIX
SNEMEHTAPHBIX QYHKUMI,

[Tpasuno anddepenunposanus cnoxknoli QpyHkumm.

Hupdepenuman GpyHKUMM K ero reoMeTpuUecKUii cMbIC. [Tpunosxkenue nudpepenumana k
NPHOIHKEHHbBIM BbIYHCIEHHSM.

[Tp13HaKKW NOCTOSHCTBA. BO3PACTAHHS W YOBIBAHUS (hYHKLIMH. Drerpemym (GyHrumy. Mecterosatne
(YHKLMH Ha SKCTPEMYM.

[TpnseHeHrne Npon3BoaAHON K NOCTPOeHHIO rpadukor PyHKLMA. HanGonbluee 1 nansenbiee
3HAYCHHA PYHKLIMK HA NPOMEKYTKE,

[Tpumepbl HCMONIB30BAHHS POU3BOAHOMN VIS HAXOMKICHUS] HAWJTyYLIEro pellenns B NPrUKIagHblxX
3ajgayax.

[lepoobpazHas. Heonpenenennwrii MHTErpajl  ero cBolcTea. Haxolkaeuue HeonpeneneHnoro
MHTErpasna.

Onpeneennplii MHTErpan u ero reoMeTpuueckmii cybicn. OCHOBHbIC CBORCTBA H BLIUHCICHHE
OMNPENENEHHOr0 HHTErpana.

Bbiuucnenue nnowaneit naockux GpUryp ¢ nomoubio ONpeaeneHHoOro HHTerpaa.

Peluenne npuknaaHbIX 3a1a4 ¢ NOMOLLLIO ONPEAENENHORO MHTErpaJa.

TPELOBAIHA K PEIVILTATAM OB YELILS

B pesyabTate usyueHus TeMbl. 00YHAIOUMECS JIOAKHDI YMETb:
* BBIYUCASATD Npeaenbl PYHKLMH B TOUKE;



* AM(pdepeHunpoBath GyHKLHH, HCNONbL3Ys Tabiuuy NPOW3BO/IHLIX H NpaBHAa anddepeHuHpoBaHms:

* BBIYMCIIATE 3HAYCHHA NPOU3BOAHON (DYHKLIMK B yKA3aHHOM TOUKe:

* HAaXOIHUTL CKOPOCTb U3MEHEHHS (PDYHKLHH B TOUKE:

* NIPUMCHATE NPOW3BOAHYIO N1 UCCIEA0BAHHS PeanbHbIX (PH3HMUYECKHX NpOLIECCOB;

* HaXOHTL MPOM3BO/HBIC BTOPOrO NOPA/IKA, IPUMEHATL BTOPYIO NPOU3BOIHYIO AN PELUCHUS
du3rveckux 3anau;

* HAXOAWTH AndepeHLHan pyHKLUH. ¢ TOMOLLBIO anddepenunana npudAMKEHHO BLIYHCAITD 3HAUCH S
W npupalleHue GyHKUNH B yKa3aHHOMH TouKe:

* IPUMEHATL MPOU3BOIHYIO 15 HAXOWKAEHUS TIPOMEKYTKOB MOHOTOHIOCTH H IKCTPEMYMOB

dvHKUHH;

* IPOBOAMTL HCCNIEI0BAHMS M CTPOUTL FPAaMKH MHOFOUJIEHOB:

* HAXO/IMTb HAHOO/bILUCE W HAUMEHbILIEE 3HAYCHMUS QyHKLMK, HeNpepbIBHON Ha NPOMEIKYTKeE!

* PELIATH HECM0/KHbBIC NPUKIIA/IHBIE 3a0a4H HA HAXOMKAEHHE HAMGOMBIINX H HAHMEHbLLHMX

3HAYEHHI peanbHbIX BEJTMYHH,

* HAXOAMTH HCOTMPEALICHHbIC UHTErPAIbl, CBOASLLMECS K TAGAMUHbLIM C MOMOLIBIO OCHOBHbIX CBOHCTE "
NPOCTEHIINX NPeodpazoBaHUil;

* BLLICAATD NEPBOOOPA3HYIO, YA0BAETBOPSIOLLYIO 3a0aHHBIM HAYANbHbIM YCJIOBUSIM:

* BBIYHCIIATL ONPEACNEHHbIM HHTErPa ¢ NOMOLLBIO OCHOBHbIX CBONCTE M dpopmyabl Hototona-JleiGHuua:
* HAXONTb NAOWAAH KPUBOJAMHEHHLIX Tpanewumii;

* peLliaTh NpoCTeHLLMe PUKNAMHbIC 3a1a4H, CBOAALLMECS K HAXOJKAEHHIO HHTErpana.

UcnoansoBars npuodperenunie suanns u YMennst B IPAKTHUECKOM AesITe/ ILHOCTH 1
NOBCEAHEBHOM KH3HU A714;

* PCLICHUA MMPUKNAAHBIX 3a/1a4, B TOM YUCJIE COLUMAITLHO-IKOHOMHUECKHUX (husHUecKux, Ha
HaUOOIbIIME W HAUMEHDLLIHE 3HAYCHHNS, HA HAXOMKIEH HE CKOPOCTH M YCKOPEHHS.

PELICHHS MPOCTEHLIMX NPUKAAAHDIX 3a/1a4, CBOAALUMECH K HAXOMKIACHHIO vHTerpana.

TEMA 11. YPABHEHWSI H HEPABEINCTBA

PaBHOCHIBHOCTE ypaBHEHHIA, HEPABEHCTE, CHCTEM.

PaunonanbHble. ppaunoHansHble, nokaszaTebHbie H TPUTOHOMETPHUCCKHE YPABHEHUS W

cucTembl. OCHOBHbBIE MPHUEMBI UX peLleHH S (PassokKeHHE HA MHOKHTENN, BBCICHHE HOBBIX HEHIBECTHDIX.
NOACTaHOBKA, rpaduueckuil MeTon).

Paunonaibuble, nppaumonansHble, nokaszaTebhbie u mpuzonosempuyeckue nepacencng. OCHOBHBIe
MPHEMbI UX peLiehns. Menosbzosanne cBoiicTs v rpadmkos (GyHKUWH Npu pewtennm ypagiienuii u
HepaseHeTs. Metoa unTepsaios. H3obpaketue Ha KOOPAMHATHOH 1N/I0CKOCTH

MHO/KECTBA PELICHHH YPABHEHHI U HEPABEHCTB € ABYMS MIEPEMEHHBIMU M HX CHCTEM.,

[Ipuvenenne maremaTHueckux MeTO0B U1t PeLICHNA COACPKATENLHLIX 3244 W3 pas3-

AUYHBIX 001aCTeH HAYKH M NpaKkTHKH. Hurepnpertauns pesynbrara, yuer peaisnbix OrpaHHYCIHH,

TPEBOBAHIIA K PE3VALTATAM OEVYEHIIS

B pesyabrare usyuenns temu, 00yYaloLHeCs! 105KHbI yMeTh:
* PeLIaTh pallHOHaNbHbIE, NOKa3aTebHble, TorapuMUuecKHe, TPUIOHOMETPHUECKHE YPABHEH WS,
CBOAUIMECH K JTHHEHHBIM M KBAAPATHLIM, A TAKKE aHATOFHUHbIE HEPAaBEHCTBA
CHCTEMbI:
* HCNOAL30BATH IPaUUecKuii METOA pelens ypasHeliuii 1 HEPABEHCTR,
* 1300pakaTh Ha KOOPMHATHOMN MJIOCKOCTH PEWICHUs ypaBHEHWH, HEPABEHCTB H CHCTEM C
ABYMS HEHU3BECTHbLIMU;
* COCTABJIATL M peLIATb yPABHCHHS W 1IEPABEHCTBA, CBA3IBAIOLIHE HIEH3BECTHDIC B HUHHLY
B TCKCTOBBIX (B TOM YHCAE MPUKIAIHBIX) 3a1a4ax.
Hcenoabzobars npnodperennvie 3uanns u YMCIst B HPARTHUCCKOH ACSHTEALIOCTH I
HOBCEIHEBHOM KH3HI:
* A1 NOCTPOCHHUS M HCCNEN0BAHMS NIPOCTEHLLIMX MATEMATHUCCKHX MOJIEIEH.

TEMA 12. TEJIA U NOBEPXHOCTH BPAUIEHUSI
Lununap u konye. Yeeuennnii KoHyc. OcHOBaHHe, BblcOTa, GOKOBAs NOBEPXHOCTb, 00pasyIowas,

pazepTka. OCeBble CeUCHHMS U CEUEHMSI, NAPALIENbHbIE OCHOBAIHIO.
Wap n cdepa, ux ceuenns. KacaresbHas niockoets K cepe.
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TPEBOBAHHA K PE3IVIBTATAM OBVYEHIIS

B pesysbTare usyuenns Tembl, 0Gyuaiommecs 10nuHbl yMerb:

* pacno3HaBaTh Ha YEPTEIKAX U MOAESAX NPOCTPAHCTBEHHDIE (JOPMbI; COOTHOCHTD TPEXMEPHbIE 00bEKTDI

C UX OMUCAHUAMH, H300paKEHHAMU:
* @HAJIM3UPOBATH B NPOCTEHLLIMX CAYUAsX B3AUMHOE PacnofokeHne 0ObeKToB B NPOCTPAHCTBE;
* H300paKaTh KPYriible TeNa: BbIOIHATL YEPTERH 110 YCJAOBHAM 3a/au;
* MCNOJIb30BATL NPH PELUCHHH CTEPEOMETPUYECKHX 3a/1au MIaHUMETPHYECKHE (DAKTbI H METObL
* IPOBOANTD 10KA3aTENbHbIC PACCYIKACHHS B XOJIE PELLICHHs 3a1au.
Henoabsosats npnoGperennsle suanus u ymenus i HPAKTHYECKOIT e TeNLIHOCTH 1
HOBCEeIHEBHOI KH3HH:
* VIS HCCICN0BAHHS (MOAGIUPOBAHHSA) HECNOKHBIX NIPAKTHUECKNX CHTYALMI Ha OCHOBE
H3YUCHHBIX POPMY 1 CBONCTE Quryp.

TEMA 13. UBMEPEHUSI BTEOMETPUU

ObbeMm u ero nsmepenue. Mnrerpaibhas dopmyna odwema.

Dopmyiibi 00bema KyGa, PsAMOYroibHOIO napaieienunea, NpU3Mbl, uMMHApa. Dop-
My/1bt 00BbeMa nUpaMuabl 1 Konyca. DopMybl mIouaaH IMOBEPXHOCTEN LMAMHIPA U KOHYCA.
Dopmysner 06bema wapa u owaau chepbi.

[lonoGue Ten. OrtHowtenns nuowaneii NOBEPXHOCTER H OOBEMOB MOAOGHBIX Tel.

TPEBOBAHNA K PE3NVABTATAM OBV UEHHS

B pesynbrare usyuenus remul, 00yHaloLMecs A0MKHBL YMeTh:

* Pacno3HaBaTh Ha YePTEKax U MOARIAX NPOCTPAHCTBEHHbIE (POPMbI: COOTHOCHTD TPEeXMEPHblE 0OLEKTDI

C UX ONUCAHHAMH, U300pasKEHUAMMU

* @HA/TM3MPOBATL B NPOCTEHILIMX CIYUaaX B3AHMHOE PacrofoskeHne 0ObeKTOB B NpOCTPaHCTRE,
* H300pakaTh OCHOBHbIE MHOIOFPAHHUKH M KpYrbie Tesla: BLIMOMHATL HEPTEKH M0 YCAOBHSAM 3a1a4:
* PeLaTh NIAHUMETPUHECKHE W IPOCTEHLIME CTEPEOMETPHUECCKHE 3a/1a4H HA HAXOJKACHHE
FCOMETPHUCCKHX BeTMYMH (nnoulaaei. o0beMoB);
* HCNOIL30BATE NPH PELICHUH CTEPEOMETPHUECKHN 33134 MIAHHMETPHUCCKHE (paKTLl U METOABI:
* NPON3BOANTE 10KA3ATE/IbHbBIC PACCYIKACHHS B XOAE PELUCHUS 3aau.
Hcenoabsosars npuobperennpie suanus un YMEHHA B HIPAKTHYCCKOH ACSITeJILHOCTH I
NOBCCAHCBHOI JKH3HH:
* BBIMHCICHHA OObEMOB M nlolwaieil 1osepxHocTed NPOCTPAHCTBECHHBIX TES TIPU PELLEHH U
NPARTHHECKUN 3a1a4, MCNOAL3YsH [IPH HEOOXOAUMOCTH CIIPABOUHHKH W BLINHCIUTEN bIIble

YCTPOHCTRA.
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