ABTOHOMHAS HEKOMMEPYECKAS OPI'TAHU3ALIUA
INPOPECCHOHAJBHOI'O OBPA3OBAHUA _
«KOJUIEK MUPOBOU DKOHOMMKH U IIEPE/IOBBIX TEXHOJIOI' UW»

PABOYAS ITPOT'PAMMA
YUYEBHOW JUCHUIJINHBI
OV /. 07 MaTtemaTuka

JJIA CIICOMAaJIbHOCTHU

40.02.01 ITpaBo 1 opraHu3amnusi COMUAIBHOI0 o0ecredeHust
KBaATH(UKAIIS — FOPUCT

dbopma 00yueHus — OuHast, 3a09Has

MockBa - 2023



OAOBPEHA Pa3zpaGorana Ha ocHoBe DenepasibHOTO
rocyapcTBeHHOI0 00pa3oBaTe/IbHOTO

[IpenmeTHOH (LIUKIIOBOH) CTaHJapTa cpeaHero o6mero o6pa3oBaHus,
KOMHCCHeH 00meo0pa3oBaTeNbHBIX yTBep:KIeHHOro npukazoM MuHoOpHayKH
JACHUIUIUH ot 17.05.2012 r. Ne 413, npumepHoii
nporpammsl o6meo0pa3zoBaTeibHOMI
[Tportokon ot 21 ampens 2023 r. No8 ydeOHO# aucuuNInHbI «MaTeMaTHKa» 1/

npogeccHOHATBbHBIX 00pa30BaTeIbHBIX
opranuszanuii mo cnennaabHocth 40.02.01
IIpaBo n opraHu3amus CONHAIBHOIO
o0ecHe4eHHUs

3aMecTHTeNb JUPEKTOpa IT0 METOIUIECKOH
pabote

IIIK
ﬁ;ﬂ s — Z}CWUO — /10.1. ]?Dc;dl;omonorsa/
Sormtcs ®HO / s

PACCMOTPEHA

Ha 3aceqaHuu [lemarorugeckoro
COBECTa

[TpoTtokomn ot 28 ampenst 2023r. No5

PazpaboTunk:
I'pomoBa O.B., mpenomaBater> AHO IIO «Komnemx MHPOBOM 3KOHOMHKM M IIEPEHOBBIX

TEXHOJIOTHHA»



COJIEPKAHUE

1. OBILIAS XAPAKTEPUCTHUKA PABOYEN [TPOTPAMMEBI......................... 4

1.1. O61aCTh TPUMEHECHHUS TIPOTPAMMBDBI .....vvveeiireeesiieeesireeessseesssseessseessssseesssseees 4

1.2. Mecro AWCHMIUIMHBI B CTPYKTyp€ OCHOBHOM mpodeccuoHanbHON

00PA30BATEIIEHOM TTPOTPAMMDBI ......eeuveeteesireasteesreesteesseeasreasseesseesseessnessreasneesseesneessneans 4
1.3. TpeGoBanus Kk pe3ysbTaTaM OCBOCHUS TUCIIUTIITHHBI .....vvvervvreesrirenessireeesnsenas 4
1.4. KoanyecTBO 4acOB Ha OCBOCHHE MPOTPAMMBI JUCIUIUIHHA «...ocvvveeereranreeanenss 6
2. CTPYKTYPA U COJAEPXKAHUE YYEBHOU JUCHUIIJIVHBL................... 7
2.1. OO0beM y4eOHOro AUCIUIIIMHA U BUABI YICOHOU PAOOTHI ..oovvveeeiivieeiiieeenne 7
2.2. Tematuueckwii MiiaH U CONEPKAHUE YUCOHOU TUCITUTIITHBL ......vveenveeanveeenenes 8
(O D1 WO\ - (3 1 02 F RSP 8

2.3. XapaxkTepucTUKa OCHOBHBIX BUJIOB YUEOHOM NEATENBHOCTH 00yyatommxcs 15

3. VCJOBUS PEAIU3ALIMUA YUEBHOU JUCHUIIIAHBI ...............oc... 21

3.1. TpeGoBaHus K MUHUMAJIBHOMY MaTe€pHalbHO-TEXHUUECKOMY obecrieueHuto 21

3.2. UndopmannonHoe obecrneuenue oOyueHus llepedenbp ydeOHBIX H3AAHUNA,

JOTIOJTHUTENBHOU TUTEPATYPBL, THTEPHET-PECYPCOB ... veiiveeeiriesireesireesreesnneeeneeas 21
4. KOHTPOJIb 1 OLIEHKA PE3VJIbTATOB OCBOEHU S YUYEBHOM
JIACHUTITIAHDBL ... 23



1. ObLIASL XAPAKTEPUCTHUKA PABOYEN TPOTPAMMBI
YUYEBHOU JUCIHUITJIMHBI
OV /.07 MaTemaTunka

1.1. O6aacTh NpUMeHEHUsI IPOrPaMMbI

Pabouasi mporpamma y4eOHON AMCHMIUIMHBI SIBJISIETCS 4YacThblO OCHOBHOM
npodeccuoHanbHON 00pa30BaTENBLHON IPOrPAMMBI, PEATM3YEMOM MPHU MOATOTOBKE
CIIeMAIMCTOB cpeAHero 3BeHa no creunaibHocT 40.02.01 [IpaBo u opranuzanus
comuanbHoro obecreuenus. IlporpamMmma ydeOHON auUCHMIUIMHBI «MartemaTuka»
paspaborana ¢ yderoM TtpeboBanuii ®PI'OC cpemHero oOmero obOpa3zoBaHHUs,
MPEABIBISIEMBIX K CTPYKTYpE, COACPKAHUIO U pe3yjbTaTaM OCBOCHUS y4eOHOU
TUCIUTUINHBL  «MaTtemaTuka», B COOTBETCTBHM C «Pekomenmammsimu 1o
OpraHU3alMK TOJYYCHUS CPETHEro 00Imero o0pa3oBaHUs B Mpeaeiax OCBOSHUS
00pa3oBaTesbHBIX NPOrpaMM CpeiHero npodeccuoHaIbHOro 00pa3oBaHus Ha Oaze
OCHOBHOTO 001Iero oo6paszoBaHus...» (mucbMo JlemapTameHTa rocyaapCTBEHHOU
NOJIMTUKKM B cdepe  cpeaHero  npodeccMoHanbHOTO  O0pa3oBaHUS U
npodeccruoHanbHoro ooyuenuss Munnpocenienus Poccuu ot 01.03.2023 Ne 05-
592), mpuMepHON mnporpamMmoi o0011eo0pa3oBaTeIbHON Y4eOHON JTUCHUILUIMHBI
«Marematuka» (aBrop E.B. JlaBpentbeBa, UPI10,2022 r.) ¢ yueToM colaibHO-
HKOHOMHUYECKOTO MPOdUIIs MoIy4yaeMoro npodeccuoHaaIbHOT0 00pa30BaHMUs.

1.2. MecTO0 AUCHMIUVIMHBI B CTPYKTYpe OCHOBHOWH mNpogeccuoHAJIbHOI
o0pa3oBaTeJbHON MPOrPaMMBbI

O6meobpazoBarenbHas yueOHas aumcrumimHa OVY (.07  Maremarnka
OTHOCHUTCS K 00s13aTeNIbHON MpeaMeTHO obmactn «MaTematrka u nHpopMaTuka»
B cooTBeTcTBUU ¢ PI'OC COO 1 BXOAUT B 00111€00pa30BaTEIbHBIN ITUKII YUSOHBIX
JTUCLUMIUINH, U3y4aeTcsl Ha MPO(UILHOM YPOBHE.

1.3. TpeGoBanusi K pe3yibTaTaM OCBOEHHS JUCIHUININHBI

OcBoeHue cofiepkanrs yueOHOM TUCIMIUIMHBI «MaTemaTuka» npearnoiaraeTt
JOCTHXKEHHE 00YUaIOIMMHUCS CIEAYIONINX PE3YJIbTATOB:

JUYHOCHIHBIX:

— c(OpMHUPOBAHHOCTh MPEJCTABICHU O MATEMATHKE KaK YHHUBEPCATHLHOM
SI3bIKE HAYKH, CPEACTBE MOJCIUPOBAHHUS SIBIICHUW U MPOLECCOB, UAEAX U METOJIaX
MAaTEMATHUKH;

— NOHMMAHHWE 3HAYMMOCTHM MATEMAaTUKU Ui HAYYHO-TEXHHUYECKOIO
nporpecca, C(HOPMHUPOBAHHOCTh OTHOIICHHS K MaTeMaTUKe Kak K YacTu
00l1lIeYeIOBEUECKOM  KyJNbTYphl 4Yepe3 3HAKOMCTBO C MCTOpUEH pa3BUTHUS
MaTeMaTUKH, 3BOJIFOLMENA MATEMATUYECKUX UJIEH;

— pa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
AITOPUTMHYECKOU KYJIBTYPhI, KDUTUYHOCTH MBIIIUICHHS HA YPOBHE, HEOOXO0IUMOM



i Oyayieit mpodecCHOHaIbHON EATENBHOCTH, ISl TPOJOIHKSHHSI 00pa30BaHHUS
1 CaMOOOpa30BaHMS;

— OBJIQJICHUE MAaTEeMAaTHYECKUMHU 3HAHUSIMH U YMEHUSIMH, HEOOXOIUMBIMU B
MTOBCETHEBHOM JKU3HU, NI OCBOCHHSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JTUCIIUILIAH
U JUCIHIUIMH TPOo(EeCCHOHATBLHOTO IHKJIA, JUIsl TOJMy4YeHUss oOpa3oBaHUS B
o0macTsx, He TPeOYIONMX yriayO0JIeHHON MaTeMaTHIeCKO MOATOTOBKH;

— TOTOBHOCTh W  CIOCOOHOCTh K 00pa3oBaHWIO, B TOM 4YHUCIE
caM000pa30BaHNI0, HA TPOTSHKCHUH BCEW JKMU3HU; CO3HATEIBHOE OTHOIICHHE K
HENPEPBIBHOMY O0pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW MpodecCHOHAIBHON u
OOIICCTBEHHOU JIESITCIILHOCTH;

— TOTOBHOCTh H CIIOCOOHOCTH K CaMOCTOATEIHLHOW TBOPYECKOW W
OTBETCTBEHHOU JCSITEIILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOHN paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
oOpa3oBaTeNbHON,  OOIIECTBEHHO  TMOJIE3HOM,  Yy4eOHO-HCCIIeAOBATEIbCKOM,
MPOEKTHOH U JPYTHUX BUAAX ACSITEIbHOCTH;

— OTHONICHHE K NPpOo(heCcCHOHATHHON MeATeTbHOCTH KaK BO3MOXKHOCTH
y4acThsi B PENICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJAapCTBEHHBIX,
001IeHaIMOHATBHBIX TPOOIIEM;

Memanpeomemmubix.

— YMEHHE CaMOCTOSTEIBHO OMPENEISITh 1EIH ACSITEIbHOCTH M COCTABIIATH
IUTaHBl  ACSITENLHOCTH, CAMOCTOSTEIBHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIHHOCTh; WCIOJIh30BaTh BCE BO3MOXKHBIC PECypChl IS
JOCTHKEHHSI TOCTABICHHBIX 1IEJICH U pealln3alliy IIAaHOB JACSITeIbHOCTH; BEIOUPATh
YCTICIIHBIE CTPATETUH B PA3ITUYHBIX CUTYAIIHSX;

— YMEHHE MPOAYKTUBHO OOMATHCA W B3aUMOJCHCTBOBATH B MPOIECCE
COBMECTHON  JCSATEIBHOCTH, YYHTHIBATH TO3UIMU  JAPYTHUX  YYaCTHUKOB
NesATeIbHOCTH, 3O (PEKTUBHO pa3peniaTh KOH(IUKTHI,

— BIIQJICHHEC HAaBBIKAMU I[IO3HABATEIBHON, Y4YEOHO-HCCIEAOBATEIbCKON U
NIPOEKTHON JEeATENIbHOCTH, HAaBBIKAMH pPa3pelieHUs] MpoOJeM; CIOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIHbHOMY TMIOMCKY METOJIOB PEIICHUS MPaKTUIECKUX 3a/1ad,
NIPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHWS;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITeIbHOM HH(pOPMAIIMOHHO-
MO3HABATEIILHOMN JIEATEILHOCTH, BKIIFOUAsi yMEHUE OPHUEHTHPOBATHCS B PA3IMYHBIX
WUCTOYHUKAX WHQPOPMAIMK, KPUTHYECKH OICHWBATh W HWHTEPIPETHPOBATH
uH(OPMAITHIO, TIOJTYYaeMYI0 U3 PA3IMYHBIX HCTOYHUKOB;

— BIIQJICHUE S3BIKOBBIMU CpEACTBAMH: YMEHHE SICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3PEHHUS, UCTIOIB30BaTh a/ICKBATHBIC SI3BIKOBBIC CPENICTBA;

— BJIAJICHUE HaBBIKAMHU T[IO3HABATEIBHOW pedIECKCHH KaK OCO3HAHUS
COBEPINIAEMBIX JICUCTBUI M MBICIUTEIBHBIX IMIPOIECCOB, WX PE3yJbTaTOB U
OCHOBaHMI, TPAHUI] CBOETO 3HAHWS W HE3HAHMsI, HOBBIX MTO3HABATEIIbHBIX 3a7a9 U
CPEICTB JJIsl UX TOCTHKCHUS;

— [ENEYCTPEeMIIEHHOCTh B TIOMCKaX W TPUHATHH  PEUICHHH,
CO00pPa3UTENHHOCTh U UHTYHIIHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABICHUN;
CIIOCOOHOCTH BOCTIPUHUMATH KPAacOTy U TAPMOHHUIO MUPA,
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npeoMemHbix.

— chOpMHPOBAHHOCTH TPEICTABICHUN O MaTeMaTHUKE KaK 4acTH MHPOBOM
KYJIBTYPhI 1 MECTE MAaTEMAaTUKH B COBPEMEHHOW ITUBHIIN3AITNH, CITOCO0AX OMUCAHUS
SIBJICHUM PEAJTbHOTO MUPA HA MATEMATHYECKOM SI3BIKE;

— chOpPMHPOBAHHOCTh TPEACTABICHUA O MAaTEMAaTHYECKHX IMOHATHUSX Kak
BAKHEUIIINX MATEMAaTUYECKUX MOJEIAX, IMO3BOJSIOIINX OIKUCHIBATH U M3Yy4aTh
pasHble IPOLECCHl W SIBJIICHUS;, MOHUMAHUE BO3MOXKHOCTH aKCMOMATHYECKOTO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPUIL;

— BIIQJICHHE METOJAMH J0KAa3aTENbCTB U aJTOPUTMOB PELICHHS, YMEHUE UX
MIPUMEHSTh, IPOBOJIUTH J1I0KA3aTENIbHBIE PACCYKICHHUS B XOJI€ PELIECHUS 3a/a4;

— BIIQJICHUE CTaHAAPTHBIMM NPUEMAMH PEIICHUS pPAlUUMOHAJIBHBIX U
UppalMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUUYECKUX YPaBHEHUN
Y HEPABEHCTB, UX CHUCTEM; UCIIOJIb30BAHUE F'OTOBBIX KOMIIBIOTEPHBIX IIPOTrPaMM, B
TOM YHCJE JJISl MOUCKA MYTH PELICHUS U WUIKOCTPALMU PELICHUS YPAaBHEHHU U
HEPABEHCTB;

— chOpPMHPOBAHHOCTh  TPEACTABICHWNA 00  OCHOBHBIX  TOHSATHAX
MAaTEMAaTHYECKOr0 aHaJM3a U UX CBOMCTBAX, BIAJEHUE YMEHUEM XapaKTEPU30BATh
noBeZicHue (DYHKIMM, MCHOJb30BaHUE TMOJYYEHHBIX 3HAHUN JUIsl OMHCAHUS U
aHaJIM3a PEAIbHBIX 3aBUCUMOCTEH;

— BJIAQJICHUE OCHOBHBIMH TMOHSATHSIMH O IUIOCKUX W MNPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypaxX, UX OCHOBHBIX CBOMCTBaX; COPMUPOBAHHOCTh YMEHUS
pacno3HaBaTh reOMETpUUYECKHe (PUTYypbl Ha 4YepTexax, MOJAENSAX M B peaIbHOM
MUpE; MPUMEHEHHE WM3YUYEHHBIX CBOMCTB T€OMETpUYECKUX PUryp u hopmys ass
pELIEHHs] TEOMETPUYECKHUX 3a]1a4 U 33/1a4 C MMPAKTUYECKUM COJICPKAHUEM;

— chOpMHUPOBAHHOCTH MPEACTABICHUI O MPOLIECCAX U SBJICHUSAX, UMEIOIINUX
BEPOSITHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAJTbHOM MHpE,
OCHOBHBIX TOHSTUAX AJIEMEHTAPHOMW TEOPUU BEPOSITHOCTEW; YMEHUM HAXOJUTh U
OIICHUBATh BEPOSTHOCTH HACTYTUICHHWSI COOBITHI B MPOCTEHIIMX MPAKTHYCCKUX
CUTYALUSAX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHBIX BEJIUYNH;

— BJIAJICHUE HABBIKAMU MCHOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOrpPaMM
IIPY PELICHUU 3a7a4.

1.4. Kotu4ecTBO YaCOB HA 0CBOEHME NMPOTrPAMMBI JUCHUIIIIMHA:
O6neM oOpazoBatenbHOM MporpamMmel 351 vac, B TOM ducie:

- 3aHATHS BO B3aUMOJIEHCTBHE C IIpernoaaBaTeeM - 234 yaca,

- camocTosTenbHasa padoTa-117 gacos.

dopmMa NPOMEKYTOYHOM ATTECTALMM: DK3aMEH



2. CTPYKTYPA U COJAEPKXAHUE YUYEBHOU JUCHUITIIMHBI
2.1. O0beM y4eOHOT0 TUCHUIINHA ¥ BUIbI y4eOHO# padoThI

110 OYHOHU (popMe 00yUeHHS

Buna yuyeOHoi padoThI O0bem yacoB
O06BeM 00pa3oBaTEIbHON MPOTPAMMBI 351
Bcero yueOHBIX 3aHATHI BO B3aMMOJCHCTBUHM C 234

MpenogaBaTciicM

B TOM 4YucJje:

IMPAKTHYCCKUEC 3aHATHUA -

TEOPETUICCKHE 3aHITHS 234
caMOCTOsITeNIbHAs paboTa 117
MIPOMEXKYTOYHAS aTTecTanus B (hopMe IK3aMeHA 2

1o 3a04HOU (hopme 00yUeHUS

Bux yueOHoit padoThI O0bem yacoB
O06BeM 00pa3oBaTeIbHON MPOTPAMMBI 351
Bcero yueOHBIX 3aHATHI BO B3aMMOACHCTBUHM C 20
IpPENnoaaBaTeIeM
B TOM 4HcCJIe:
MPAKTUYECKUE 3aHATUS 18
caMOCTOsITeNIbHAs paboTa 295
MIPOMEKYTOYHAS aTTeCTanus B opme IK3aMeH 2




2.2. TemMaTuueckuii IVIaH U coJiepPKaHUe YUeOHOH JUCUMILIUHBI

OV .07 MaTtemaTuka
HaunmeHoBaHue Coaeprxanue yueOHOro MaTepuasa, JadopaTopHble M NPaKTHYeCKHe padoThl, Oo6bem Yposenn
pa3iesioB U TeM CaMoOCTOSITeJIbHAsI padoTa 00y4aIuxcs, KypcoBasi padora (IpoeKr) 4acoB 0CBOEHMSI
1 kypc 1 cemecTp
Beenenune MaremMaTHKa B HayKe, TEXHUKE, SKOHOMUKE, MH(POPMAITMOHHBIX TEXHOJIOTUAX U 2 1

HPaKTUIECKOH NesaTeabHOCTH. L{eny u 3ajaun u3y4eHns MaTeMaTUKH [P OCBOCHHH
npodeccuii CI1O u cnemmansaoctet CIIO.

IpakTHyeckne 3aHATHS (He npedycmompeHol) -

KoHTpoJsbHbIe padoTsl (He npedycmompenivl) -

CamocTosiTe/ibHasi padoTa 00yUalUIUXCsl (He npedycmMompena) -

Tema 1. Coaeprxkanue yueOHOro MaTepuasa 10
Pa3BuTHe nousaTus o enwie u parmonanpHbIC yncia. [efictBurensupie uncna. [Ipubnkennbie 10 1
qucJjie BBIYUCIICHUA.

KomMiuiekcHbIe yncia.

IlpakTHYecKHe 3aHATHS (He npedycCMompeHol) -

KoHTpoJsbHbIE padoThl (He npedycmompenivl) -

CamocTrosiTesibHAsi padoTa 00yYarOIMXCs 6
— peluleHuEe ypaBHEHUU U HEPAaBEHCTB IIEPBOM M BTOPOM CTENEHH, — CO3JaHUE
npe3eHTalu «VcTopusi OTKPBITUS KOMIUJIEKCHBIX YHCE», — 3allOJIHEHUE TaOIUIIbI
«KomIieKkcHbIe unciiay

Tema 2. Conep:kaHue y4eOHOI0 MaTepHuaJia
KopHu, crenenn n Kopnu u crenenu. Kopau HaTypanbHOU CTENEHH U3 YUCIIA U UX cBoicTBa. CTENEHNU ¢ 28 1-2
Jorapudmsl palMOHANIBHBIMU TIOKa3aTeNsAMH, HUX CcBoMcTBa. (CTenmeHW ¢ JeHCTBUTEIbLHBIMU

nokasareiasiMu. CBOMCTBA CTENEHU C JEMCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm. Jlorapudm uncna. OcHOBHOE JTOTapu(HMHIECKOE TOXKAESCTBO. [lecaTnuHbIe
U HaTypanbHble Jorapudmel. [IpaBuna neiictuii ¢ norapupmamu. Ilepexon k HOBOMy
OCHOBAHHUIO.

[IpeoOpa3oBanue anreOpanyeckux BblpaxkeHui. IIpeoOpazoBaHue palMOHAIBHBIX,
UppalMOHAJIbHBIX CTENEHHBIX, T0OKa3aTEeJIbHBIX U JIOTAPU(PMUUIECKUX BBIPAKECHUH.

IIpakTuyeckue 3aHATHSA (He nPedycCMOmpeHbl) -




KoHTpoubHbIe padoTsl (He npedycmompenvt)

CamocTrosiTesibHAsi padoTa 00yYarOIMXCs

BBIMIOJIHEHUE JOMAIIHUX 3aJaHHif, - TMOJArOTOBKA COOOLICHUS WM CO3JaHHE
Ipe3eHTalM, TeMbl Ha BbIOODP: 1) McTopus MpOMCXOXKIEHUS M pPa3BUTHS MOHATHS
KOpHs. 2) Mcropusi NMpOMCXOKIAEHUS M pa3BUTHs MOHATUA cTeneHd. 3) KopHu u
CTEIEHH B IIpUpPOe U TexXHuke. 4) Mcropus npoucxox1eHus U pa3BUTHS JOrapru(pMOB.
5) Yucno e. 6) xxon Henep. 7) Jlorapudmsl B IpUpoie U TEXHUKE.

- 3anosiHeHue Tabauibl «KopHU U cTeneHn»

- 3arosHeHue Tabmauubl «Jlorapudmon

- pelleHHe TI0Ka3aTeIbHbIX YPaBHEHUN U HEPABEHCTB

- peleHHe JOrapuPMUUECKUX YpaBHEHUN 1 HEPABCHCTB
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Tema 3.
IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

Conep:kanue y4eOHOIro MaTepuaJia

B3anmHoe pacnonoxeHue IByX NpsSMBIX B MpocTpaHcTBe. [lapanienbHOCTh NpsMoi U
mnockoctd. llapamnensHocTs  1wiockocTel. [leprneHAUKYIApHOCTH NIPSIMOU U
IIJIOCKOCTH.

[lepneHuKyIsAp U HAKJIOHHASA. YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO. JIByrpaHHBIN
yroJi. Yrosi Mexay miockocTsMu. [lepneHauKyIapHOCTh IBYX INTIOCKOCTEH.
I'eomerpuueckue mpeoOpa3oBaHUs  MPOCTPAHCTBA:  NapaJICNbHBIA  MEPEHOC,
CUMMETPUS OTHOCUTEIIBHO INIOCKOCTH.

[TapannensHoe mpoekTupoBanue. Ilnomans oproroHansHoM npoekiun. Mzodpaxenue
MIPOCTPAHCTBEHHBIX (UTYP.

20

IIpakTuyeckue 3aHATHSA (He nPedycCMOmpeHsl)

KoHTposbHbIe padoTsl (He npedycmompenvt)

CamocrosiTesibHAsi padoTa 00y4arOIMXCst

BBITIOJIHEHUEC TOMAIITHUX Bal[aHI/Iﬁ, - 3allOJIHCHUEC TaG.HI/II_IBI «HpHMBIe B ITPOCTPAHCTBECY,
- 3anojHeHue TaOmuIbl «lIpsMble M TUIOCKOCTH B MPOCTPAHCTBE», - 3alOJHEHHE
tabmunbl  «IlmocKocTH B MPOCTPAHCTBE», - CO3JaHUE TIPE3CHTALMA Ha TEMY
«ITapannenbHOCTh U MEPHEHAUKYISIPHOCTh B MOEH CHEIMATIbHOCTH.

Tema 4.
KomOunnaropuka

Conep:kanue y4eOHOTro MaTepuaJa

OcHOBHBIE TOHATHSA KOMOWHATOPHUKH. 3aJaydl Ha IIOJCYET YHMCIIa pa3MeEIleHUi,
MepEeCTaHOBOK, coueTaHuil. Pemenue 3amay Ha nepedop BapuanToB. @opmyna OmHOMA
Herorona.

CBoiicTBa OMHOMHHAIBHBIX K03 dunreHToB. Tpeyronpauk [lackas
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IIpakTuyeckue 3aHATHSA (He nPedycCMOmpeHbl)




KoHTpoubHbIe padoTsl (He npedycmompenvt)

CamocTrosiTesibHAsi padoTa 00yYarOIMXCs
BBIIIOJIHEHHE  [OMAIIHMX  3aJaHUM, - 3al0JdHEHHe TaOmuubl  «DJIEMEHTHI
KOMOWHATOPHKN.

Tema 5.
Koopaunars! u
BEKTOPBI

Conep:xanue yueOHOro MaTepuaJia

IIpsmoyronbHast (mekapTroBa) cHCTEMa KOOpAMHAT B IpoctpaHcTrBe. Dopmyna
paccTOsIHUSA MEXIY ABYMs TOUKaMH. Y paBHEHUsI c(epbl, IIOCKOCTU U MPSIMOI.
BexTtopel. Moayns Bektopa. PaBeHCTBO BEKTOpOB. Ci105k€HUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4MCi0. PasnokeHue BEKTOpa IO HANpAaBICHUAM. YTOJd MEXAY ABYMs
BekTopamu. Ilpoeknuss BekTopa Ha ock. Koopaunatel BekTopa. CxkansipHOe
IIPOU3BEICHNE BEKTOPOB.

Hcnons3oBaHue KOOPAMHAT M BEKTOPOB IIPU PELICHUM MATEMaTUYECKUX U
IIPUKJIAIHBIX 331a4.
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IIpakTuyeckue 3aHATHSA (He nPedycCMOmpeHsl)

KoHTposbHbIe padoTsl (He npedycmompenvt)

CamocrosiTeibHas padoTa 00y4aOIIMXCA
- BBIIIOJTHEHHUE JOMAIIHUX 33/1aHUM, - cO3aHue pe3eHTau « KoopainHaThl 1 BEKTOPBI
BOKPYT Hacy.

Tema 6. OCHOBBI TPUTOH

OMeTpPHUH

Tema 6.1.
OcHOBHBIC IOHATHSA
TPUTOHOMETPHUH

Conep:xanue yueOHOro MaTepuaJia

Pannannas mepa yrna. BpamarenbHoe nsuxkeHue. CHUHYC, KOCHMHYC, TaHI'€HC H
KOTAaHI'€HC YHUCIIA.

IIpakTuyeckue 3aHATHSA (He nPedycCMOmpeHsl)

KoHTposbHbIe padoTsl (He npedycmompenvt)

CamocrosiTeibHas padoTa 00y4arOIIMXCH
- BBINIOJTHCHHUE JTOMAIIHUX 3aJaHWii, - MOATOTOBKAa coodmieHus Ha Temy «Mcropus
CTAHOBJICHUS M Pa3BUTHsI TPUTOHOMETPUNY.

Tema 6.2.

OcHoBHBIE
TPUTOHOMETPUYECKH e
TOKIECTBA

Conep:kanue y4eOHOIro MaTepuaJa

@opMmynsl npuseneHus. Dopmyisl cioxeHus. DPopmynsl  yaBoeHus Dopmyisl
ITOJIOBUHHOTO yTJIa.

IIpakTuyeckue 3aHATHSA (He nPedycCMOmpeHsl)

KoHTpouabHbie padoTsl (He npedycmompenivi)

CamocrosiTeibHas padoTa 00y4aOIMXCH
- BBINIOJIHEHUE JOMAIIHUX 3aJIaHUH.




Hroro 3a cemectp:

153

1 kypc 2 cemecTp

Tema 6.3. Conep:kanue y4eOHOIro MaTepuaJia

IIpeodpa3oBanue [IpeoOpa3oBaHue CymMMBbl TPUTOHOMETPUYECKUX (YHKIUI B MpOU3BEACHUE W 8

npocTeimmnx MIPOM3BEICHUS B CyMMy. BbIpaskeHue TpUroHOMETpHUUECKUX (YHKIMI yepe3 TaHTeHC

TPUTOHOMETPHYECKHX | MTOJIOBUHHOTO apTyMEHTA.

BbIPaKEeHHH IIpakTHYecKkne 3aHATHS (He npedycCMOmpeHbl) -
KouTtpoJsbHbIe padoThl (He npedycmompernt) -
CamocTrosiTesibHAsi padoTa 00yYarOIMXCst 8
BBITIQJIHEHHUE IOMAITHUX 3aJaHuM.

Tema 6.4. Conep:kanue y4eOHOIro MaTepuaJa

Tpuronomerpuyeckue | [Ipocreiiiie TPUrOHOMETPHUUECKUE ypaBHEHHS. [IpocTeiiire TpUTrOHOMETPUIECKHE 10

YPABHEHHUS H HEPaBEHCTBA.

HepaBeHCTBa OO6paTHble TpUroHOMeTpHUUYecKre GYHKIMU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.
IIpakTuyeckue 3aHATHSA (He npedycCMOmpeHsl) -
KouTtpoJbHblie padoThbl (He npedycmompernt) -
CamocTrosiTesibHAsi padoTa 00yYarOIMXCst 8
BBINIQJIHEHHUE IOMAITHUX 3aJaHuM.

Tema 7. Conep:kanue y4eOHOIro MaTepuaJia

@OyHKIHH U rpaduKu Oynkiuu. OOnacTh oOmNpeneieHuss U MHOXKECTBO 3HauyeHMi; rpaduk QYyHKIUH, 18

nocTpoeHue rpapuKoB (PyHKINHI, 3aJaHHBIX PAa3TMUYHBIMU CIIOCOOAMHU.

CroiictBa (yHKIIMM. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
MEePHOAUIHOCTb. [IpoMeKyTKH BO3pacTaHus U yObBIBaHUS, HANOOJBIIIEE U HAUMEHBIIICE
3HAYeHUs, TOYKU OKcTpemyMma. ['paduueckas uHTepnperamus. Ilpumepst
(YHKIIMOHATBHBIX  3aBUCUMOCTEH B pealbHBIX IMpoleccax U  SBICHHSIX.
Apudmernueckue omnepanuu Haa GyHKuusMH. CraoxxkHas GyHKIHS (KOMIIO3HUITHSA).
[TonsiTHE O HEMPEPHIBHOCTH (DYHKIIUH.

O6parnbie pyHknun. O61acTh onpeaeneHus ¥ 00J1acTh 3HaYeHUH 00paTHOM (DYHKITHH.
I'padux oOpaTHO# GyHKIUH.

Omnpenenenust yHKIIUNA, ©X CBOMCTBA U rpadUKH.

[TpeobpaszoBanus rpadukoB. [lapamiensHbIi IEpeHOC, CHMMETPHS OTHOCUTEIIBHO OCEi
KOOpIMHAT M CHUMMETpPUS OTHOCUTEIBHO Haudaja KOOpPAMHAT, CHUMMETpPHUS
OTHOCHUTEIILHO MPSMOU Y = X, paCTSKCHHE U CKATHE BJIOJIb OCEeH KOOPIUHAT.




IlpakTuyeckue 3aHATHSA (He npedycCMOmpeHsl)

KouTtpoJbHbIe padoThl (He npedycmompernt)

CamocTosiTesibHAsi padoTa 00yYarOIMXCst

- BBHIMOJHEHHWE JOMAalIHUX 3aJaHWif, - COCTaBJICHHE KOHCIEKTa [0 TeMe
«9nementapubie pyHkimu. Cnoxusie GyHknun. OOpaTHbie GYHKIHNY, - TOATOTOBKA
coobmenust mo Teme: «lIpumepbl (YHKIIMOHATBHBIX 3aBHUCHMOCTEH B peallbHBIX
poIeccax v SIBICHUIXY.
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Tema 8. MHOrorpaHHuKM U KpyrJible Tejla

26

Tema 8.1.
MHororpaHHMKHN

Conep:xanue yueOHOro MaTepuaJia

Bepmunbl, pebpa, rpaHum MHOrorpaHHuka. PasBeprka. MHOTOrpaHHBIC —YIJIBL.
Boinyknble MHOrorpanHuku. Teopema Oitniepa.

[Tpusma. Ilpsimas u HaknonHas npusma. [IpaBunbsHas npusma. [apannenenunen. KyoO.
IInpamupa. IlpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummetpu B KyOe, B mapajijiesienuiesie, B Ipu3Me 1 MupaMuze.

Ceuenus Ky0a, MIPU3MBI M TUPAMUJIBI.

[IpencraBienre 0 MNpaBUIBHBIX MHOTOTPAaHHUKAX (TeTpa’ape, KyOe, OKTajpe,
JOJEKA3APE U UKOCAAPE).
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IIpakTuyeckue 3aHATHSA (He npedycCMOmpeHsl)

KouTtpoJbHblie padoThbl (He npedycmompernt)

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

- COCTaBJIEHHE KPOCCBOPAA Ha TeMy «MHOIOrpaHHUKHM M UX JIEMEHTBI», - CO3/1aHUE
Mpe3eHTaluu Ha TeMy «MHOTrorpaHHUKH B MOeil mpodeccuny», - peleHue 3aaad 1o
TeMe «MHOTOrpaHHUKNY.

Tema 8.2.
Tesa u moBepxHOCTH
BpallleHHA

Conep:kanue y4eOHOIro MaTepuaJia

Hunuuaap m koHyc. YceueHHBINM koHyc. OCHOBaHME, BBICOTA, OOKOBasi TOBEPXHOCTD,
oOpa3yromias, pa3Beprka. OceBble CEUeHUS U CEUCHUS, MApAIICIbHBIE OCHOBAHHMIO.
[Tap u cdepa, ux ceuenus. KacarempHas miockocTs K cepe

IIpakTuyeckue 3aHATHSA (He npedycCMOmpeHsl)

KouTtpoJbHbie padoThl (He npedycmompernt)

CamocTrosiTejibHasi padoTa 00y4alUUuXcsl (He npedycmMompena)

Tema 8.3.
HN3mepenus B
reoMeTpuu

Conep:kanue y4eOHOIro MaTepuaJa

O06mwem u ero u3mepenue. Marerpanshas ¢popmyna o0bema.
®opmyibel o0beMa KyOa, IpSMOYTOIBHOTO TTapajuIeJICUIe 1, TPU3MBIL, IIHIHHIPA.
®opmyiibl 00beMa MUPAMUIBI U KOHYca. POpPMYIIbI IUIOIMAAH TOBEPXHOCTEH IIMITMHIPA




1 KoHyca. @opMyIibl 00beMa I1apa U IUIoIaan chepsbl.
[Togo6ue Ten. OTHOIIEHUS IO e TOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEJ.

IIpakTuyeckue 3aHATHS (He npedycCMOmpeHsl)

KouTtpoJbHble padoThl (He npedycmompernt)

CamocTrosiTesibHAsi padoTa 00yYarOIMXxcst

- BBIIIOJIHEHUE OOMAaIIHHUX BaHaHHﬁ, - pCIICHHUC 3aaa4 IO TCMC «prrﬂble TCIaa», -
cocraBieHne kpoccBopaa «Kpyriblie Tena u ux 3eMEeHTh», - CO3aHUE TPE3eHTaLuN
«Kpyribie Tenaa BOKPYT HAC.

Tema 9.

Hauana
MaTeMaTH4eCKOro
aHau3a.
HNuTerpan u ero
NpUMeHEeHHe.

Conep:kanue y4eOHOro MaTepuaJia

ITocenoBaTenbHOCTH. CrocoOsn1 3aJaHusg u CBOICTBa YHCJIOBBIX
nocnenosarenbHocTel. IlonsaTue o mpenene mocnenoBaTeabHOCTH. CylECTBOBaHHE
npefena MOHOTOHHOM — OrpaHMYEHHOM — mocrnegoBaTenbHOCTH. CyMMHpOBaHUE
nocyenoBarenbHOCTel. beckoHeuHo yObIBaroIasi reoMeTpuieckas Mporpeccust U ee
cymma.

ITpousBonnas. [TonsaTue o Mpou3BOAHON (HYHKIIMHU, €€ T€OMETPUUYECKHI U (PrU3MUeCKHit
CMBICII. YpaBHEHHE KacaTelnbHOW K Tpaduky OGyHkuu. [Ipou3BOgHBIE CyMMBI,
pPa3HOCTH, NIPOM3BEIEHUS, uYacTHble. IIpOM3BOAHBIE OCHOBHBIX 3JEMEHTAPHBIX
¢byukumii. [IpumeHeHne TPOU3BOAHOW K HCCICIOBAHHMIO (DYHKIIMH W TMOCTPOEHUIO
rpadukos. [IponsBoanbie 00paTHON (QYHKIMK M KOMIO3HLIUU (PYHKLIUH.

[IpuMeps! KCrONB30BaHUS MPOU3BOJHOM I HAXOXKIACHUS HAWIy4dlIEro PELICHUs B
NPUKIAAHBIX 3aj]adax. BTopas mpousBojHas, ee IeoOMETpUYeCKUd U (pu3nuecKuii
cMbici. HaxoxaeHune ckopocTu AJis mpolecca, 3alaHHOro GopMyJioi u rpaduKoM.
IlepBooOpazHass u wuHTerpan. [IpuMeHeHHe OINpeNeNeHHOro HHTerpajia  Jyis
HaxOXXJICHUS TUIOIIAJAN KPUBOJIMHEHHOW Tpareuuu. ®opmyna Herotona-JleitoHuma.
[Tpumepsl IpUMEHEHNS HHTETpajia B PU3UKE U TEOMETPUHU

38

IlpakTHYecKkne 3aHATHS (He npedycCMOmpeHol)

KouTtpoJsbHbie padoTsl (He npedycmomperni)

CamocrosiTeibHas padoTa 00y4arOIMXCA

BBIMOJIHEHUE JOMAIlHUX 3aJaHui, - pemieHue 3anad no Teme «HaxoxneHue
IIPOU3BOJHBIX», - PeLIEHHUE 3a1a4 10 TeMe «IIpuMeHeHne npon3BogHOWY, - CO3aHue
npe3eHTanuy Ha TeMy «lIpumMeHeHue uHrerpaia B pU3nke»

Tema 10.
JJIeMeHTbI TeOPUH
BEPOATHOCTEN U

Conep:xanue yueOHOro MaTepuaJia

CoOpbITHE, BEpOATHOCTH COOBITHS, CIIOKEHUE U YMHOKEHHE BeposiTHOcTel. [lonsaTHe o
HE3aBUCHUMOCTH cOObITHH. JIMCKpEeTHAs CiydaiiHasi BEeTUYMHA, 3aKOH €€
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MaTeMaTH4YeCKOM
CTATHCTUKH

pacnpeneneHus. UnciioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI.
IToHsATHE O 3aKOHE OONBIINX YHUCEIL.

[IpencraBnenue AaHHBIX (TaOIHUIIBI, TUATPAMMBI, TPAQHKH), TeHEpATbHAS
COBOKYITHOCTb, BBIOOpKa, cpeHee apudmMeTrueckoe, menuana. [lonsatue o 3amagax
MaTE€MaTUYECKOU CTaTUCTUKHU.

Pemienne npakTU4YeCKUX 3a/1a4 ¢ IPUMEHEHUEM BEPOSATHOCTHBIX METOOB.

IIpakTuyeckue 3aHATHSA (He npedycMOmpeHsl)

KouTtpoJbHble padoThl (He npedycmompernt)

CamocrosiTesibHAsi padoTa 00y4arOIMXCst
BBITIOJIHEHUEC AJOMAIITHUX Bal[aHHfI - pCUICHUC 3a/1a4 11O TEMC «Teopml BCPOATHOCTH.
Pemrenue 3agau»

Tema 11.
YpaBHeHusi u
HEPaBEHCTBA

Conep:xanue yueOHOro MaTepuaJia

VYpaBHeHussT W CUCTeMbl  ypaBHeHUW. PaimonanbHble, UppalMOHAJbHbIC,
MOKa3aTeIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHUIIBHOCTH YpaBHEHHU, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIPHEMBI UX pEHICHHs (pa3N0KEHUE HAa MHOXKUTENH, BBEICHHE HOBBIX
HEU3BECTHBIX, MTOACTAHOBKA, TpadUUeCKuil METO).

Hepasencraa. PannonainbHsle, WppalOHAJIbHEIE, MOKa3aTeNIbHbIC u
TPUTOHOMETPUYECKHE HEPaBEHCTBA. OCHOBHBIE IPUEMBI UX PEILICHHUS.
Hcnonb3oBanne cBOMCTB M TpadukoB (YHKIMA TpU pelIeHUH YypaBHEHUHA W
HepaBeHCTB. Merton wuHTepBaioB. M300paxkeHne Ha KOOPAMHATHOW TIIJIOCKOCTH
MHO’K€ECTBa

pelieHni ypaBHEHUI 1 HEPABEHCTB C IByMsI IEPEMEHHBIMU U UX CUCTEM.
[lpuknagueie 3amaun. IIpuMeHeHME MaTeMaTHMUYEeCKMX METOJOB JUIsl PEIICHUS
COJIep>KaTEeNbHBIX 3a/1a4 U3 PA3JIMYHBIX 00JIacTell HAYKH U MIPAKTHKH.

WNHutepnperalus pe3ysibTara, yueT pealbHbIX OrpaHUYCHUM.
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IIpakTHYeckne 3aHATHS (He npedycMoOmpeHol)

KouTtpoJsbHbie padoTsl (He npedycmompetrnt)

CamocrosiTeibHas padoTa 00y4arOIMXCA
- BBINOJIHEHUE JIOMAIIHUX 3a/1aHuil.

Hroro 3a cemectp:

198

IIpomexyTouHasi aTTecTanus (3K3aMeH)

Bcero:

351




IIpumepHbIe TEMBI 10KJIa10B (pedepaToB, COOOIIeHMIT)

— HemnpepoiBHbie qpodu.

— IlpumMeHeHHe CIIOKHBIX MPOIIEHTOB B SKOHOMHUECKHX PacueTaXx.
[NapamienpHOE TPOSKTUPOBAHHE.

— CpenHue 3HaYCHUS U UX IPUMEHEHHE B CTATUCTHKE.

— BektopHoe 3aianue MpsiMbIX U TIOCKOCTEH B IPOCTPAHCTBE.

— CroxeHue rapMOHHYECKHX KOJIeOaHUH.

— I'paduyeckoe pemenne ypaBHEHUH 1 HEPABEHCTB.

— IpaBuibHBIE ¥ TOYTIPABHIIbHBIC MHOTOTPAHHHUKH.

— Konundeckue ceueHns 1 X NpUMEHEHHUE B TEXHHKE.

— Ilonstre nuddepeHnmana u ero NPUIOKEHHUS.

— CxeMbl TOBTOPHBIX UCTIBITaHM bepHyum.

HccnenoBanue ypaBHEHNH U HEPABEHCTB € IMAPAMETPOM

2.3. XapakTepHCTHKA OCHOBHBIX BUJAOB YUeOHOIi 1esiTeIbHOCTH

o0y4yaroumuxcs

Coaep:xkanue 00yueHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eATEJIbHOCTH
o0y4aromerocsi

PazButHie nousaTHsa o
qucie

BBenenue O3HaKOMJIEHHE C POJIbI0 MATEMATHKH B HAyKe, TEXHUKE,
HKOHOMHUKE, HH(OPMAIIMOHHBIX TEXHOJIOTHAX U MPAKTUYECKON
nesiTenbHOCTH. O3HaKOMJICHHE C LESIMU U 3a/ladaMU U3YUYEeHHS
MaTeMaTHKU npu cnenuanbHocTsx CIIO

Tema 1. Brimonnenue apudMeTHIecKux ASUCTBUN HAJl YUCIIaMHU, COUETast

YCTHBIC U TUCbMCHHBIC ITPUCMBI. HaXO)K,Z[eHI/Ie HpI/I6JII/I)KeHHBIX
3HAYCHHUH BEJIMYUH U TTOTPEITHOCTEH BBIYUCICHUH (a0COIOTHON 1
OTHOCHUTEIIbHOM); CPaBHEHHE YMCIIOBBIX

BhIpakeHHI. Haxoxaenne ommOok B mpeoOpa3oBaHUsIX U
BBIUHCIEHUX (OTHOCUTCS KO BCEM MYHKTAaM IIPOTPaMMbl)

Tewma 2.
Kopnu, crenenu n
sorapudmpl

O3HakOMJIEHUE C TIOHATHEM KOPHS N-i CTENEHU, CBOMCTBAMU
paguKaioB U IpaBUIaMU CpaBHEHUS KopHeH. DopmynnpoBaHue
OmpeeIeHUsI KOPHS U CBOMCTB KOpHEW. Beruncienue u cpaBHeHHE
KOpHEH, BBITIOJHEHUE IPUKUAKH 3HaYeHus KopHs. [IpeoOpa3zoBanue
YHCIIOBBIX U OYKBEHHBIX BBIPAKEHHM, COIEPIKALNX PAJUKAIIBI.
BrimonHenue pacuetoB o Gopmynam, COIEpKaIIUM paauKaibl,
OCYIIECTBIISIS HEOOXOUMbIE MIOJICTAHOBKHU U MpeoOpa3zoBaHUsl.
Onpenenenne paBHOCUIBHOCTH BBIPAXKEHUH € paJuKaIaMH.
Pemenue nppanyoHanbHbIX YpaBHEHHIA.

O3HaKOMJIEHHME C IOHSITUEM CTENEHU C JEMCTBUTEIbHBIM
nokaszareneMm. HaxoxxieHre 3Ha4eHU CTENEH!, UCTIOJIb3Ysl IpU
HE00XOIMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA. 3aUCHIBAHHE
KOpHsI N-# cTeneHu B BUJAE CTENEHU ¢ JPOOHBIM ITOKa3aTeNeM 1
Ha000pOT.

dopmyJIMpOBaHUE CBOMCTB CcTeNeHEN. Brlunciienne cTenenei ¢
palMOHAIBHBIM ITOKA3aTEIEM, BBIMOJHEHNE TPUKUJIKY 3HAYCHUS
CTETIIEHHU, CDABHEHHUE CTEIICHEM.
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[TpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKECHUH,
COJIEpIKAIlNX CTENEHHU, TPUMEHSIA CBOICTBA. Pemenue
[I0KA3aTEeJIbHBIX YPAaBHEHUMN.

O3HakoMJIEHUE C TIPUMEHEHUEM KOPHEHN U CTENEeHEN Mpu
BBIUHUCIICHUU CPCAHUX, NCIICHUU OTPE3KaA B «30JI0TOM CCUCHUN).
Pemenyie npuksafHbIX 334 Ha CJI0KHbBIE MPOIIEHTHI

Tema 3.
[IpsiMbIe 1 TIIOCKOCTH B
MIPOCTPAHCTBE

dopMyTUpOBKA U IPUBEICHUE JT0KA3aTEIHCTB IPU3HAKOB
B3aMMHOI0 PACIIONOXKEHHS MPSMBIX U TUIOCKOCTel. Pacno3HaBanue
Ha 4CPTCKAX U MOACIIAX PA3JIMYHBIX CITy4acB B3aUMHOT'O
PacrooKeHUs MPSAMBIX U IUIOCKOCTEH, apryMeHTUPOBaHHE CBOUX
CYKIECHUU.

DopmyJIMpOBAHUE ONIPEACIICHUM, TPU3HAKOB U CBOMCTB
MapaJuIeIbHbIX U NEPIEHIUKYIISAPHBIX IUIOCKOCTEH, IBYTPAHHBIX U
JIMHEHHBIX YTJIOB.

BrinonHeHne nocTpoeHus yrioB MEXAY IIPSMBIMU, IIPSIMOU U
IJIOCKOCTBIO, MEX]TY TIIOCKOCTSMH MO ONMMCAHUIO U pacrio3HaBaHHe
X Ha MOACIIAX.

[IpyumeHeHne MpU3HAKOB M CBOMCTB PACIIOIOKEHUSI IPSMBIX U
IIJIOCKOCTEH MpU pEIIeHUH 3a/a4.

N300paxkeHne Ha pUCYHKAaX U KOHCTPYUPOBAHHUE HA MOJEIISIX
NEPpHNCHANKYJISIPOB U HAKJIOHHBIX K INIOCKOCTHU, IIPSAMBIX,
napajuIeNbHbIX TIOCKOCTEH, YIII0B MEX1y IPSIMOM U MIIOCKOCTHIO U
000CHOBaHHUE MTOCTPOCHUSI.

Pemenue 3ana4y Ha BbIYHMCIICHHE T€OMETPUUECKUX BEIHUKH.
OnuceiBanue PACCTOSAHUA OT TOYKU OO IJIOCKOCTHU, OT HpHMOﬁ a0
MJIOCKOCTH, MEXKAY TUIOCKOCTSIMHU, MEXKAY CKPEIINBAIOIIUMUCS
NPSIMBIMH, MEXIY TPOU3BOJIBHBIMHU (PUTypamMu B IPOCTPAHCTBE.
DopMyIUpOBaHUE U I0KA3bIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TeOpeM CYIIECTBOBAHMSI, CBOMCTBA).

N3o0pakeHune Ha yepTekax U MOJEISIX PACCTOSIHUS U 000CHOBAaHHUE
CBOUX CcyxaeHu. OnpeneneHue U BEIYUCICHUE PACCTOSIHUN B
npoctpanctse. [Ipumenenne hopmyn v TeopeM MIIaHUMETPUHN IS
peleHus 3aaay.

O3HakOMJICHHE C TOHITHEM MapauIeTbHOTO MPOSKTUPOBAHUS U €T0
cBorictBaMu. DOpMyIUPOBAHUE TEOPEMBI O TUIOIIAIN
OPTOTrOHAJILHOM IPOEKIIMU MHOIOYroyibHUKA. [Ipumenenue treopun
JUTs1 0OOCHOBAHUS TOCTPOSHUN Y BHIYMCIICHUM.
ApryMeHTUpOBaHUE CBOUX CYXIECHUH O B3aUMHOM PACIIOJIOKEHUH
MIPOCTPAHCTBEHHBIX QUTYP.

Tema 4.
Komb6unaropuka

N3yyenue npaBuia KOMOMHATOPUKY U IPUMEHEHHE MTPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemennie koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U Mo MpaBILy
YMHOXEHHUSI.

O3HakOMJICHHE C TOHATUSIMH KOMOMHATOPUKHU: Pa3MEIEHUIMU,
COUYETAHMSIMH, TTIEPECTAaHOBKAMU U (OPMYJIaMU JJIsI UX BHIYHCICHUSI.
OObscHeHre U TpuMeHeHue GOpMyJ ISl BEIYNCICHUS
pa3MEILEHUM, IEPECTAHOBOK U COUYETaHUM IIPU PEILICHUH 3a4ay.
Oznakomienue ¢ ouaomom HetoToHa u TpeyronpHIUKOM [lackais.
Pemienue nmpakTuyeckux 3aay ¢ UCIOIb30BaHUEM MOHATUN U
MpaBUJl KOMOMHATOPHUKHU

Tema 5.
KoopanHatsl 1 BEKTOPBI

O3HakOMJIEHHE ¢ IOHATHEM BeKTopa. M3yueHue nekaproBoi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IOCTPOEHUE 10 33JaHHBIM
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KOOpJAMHATaM TOYEK U IJIOCKOCTEH, HaX0XAEHUE KOOPAUHAT TOYEK.
Haxosxnenue ypaBHEHUN OKPYKHOCTH, CHEPBI, TIIOCKOCTH.
Brruncnenue paccTossHUN MEKy TOYKAMH.

N3yueHne cBOMCTB BEKTOPHBIX BEIUMYHH, IPABUIT PA3IOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUII HAXOXKICHUS
KOOPJMHAT BEKTOpPA B MPOCTPAHCTBE, TPABUII IEUCTBUM C
BEKTOPaMH, 3aJaHHbIMH KOOpAUHATaMH.

[IpumeneHnne Teopun Npu pelIeHUH 3a/1a4 Ha TEUCTBUSA C
BEKTOPaMH.

N3yueHne ckaipHOTO IMIPOU3BEIEHNS BEKTOPOB, BEKTOPHOTO
ypaBHEHUs NPSIMOU U IUIOCKOCTH. [IpuMeHeHne Teopun npu
pelIeHny 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJANHATHBINA METOI,
IIPUMEHEHHUE BEKTOPOB Ul BBIYUCICHUS BEJINYUH YIJIOB U
pacCTOSAHUM.

O3HaKOMJIEHHE € JOKA3aTeIbCTBAMU TEOPEM CTEPEOMETPHUH O
B3aMMHOM DPACMOJI0KEHUH MPAMBIX U INIOCKOCTEN C
HCII0JIb30BAHUEM BEKTOPOB

Tema 6.1. N3ydeHue paguaHHOro METOAa U3MEPEHHUS YIJI0B BPALLICHUS U UX

OCHOBHBIE MIOHATUS CBSI3U C IpadycHON Mepoil. M300paxxeHne yriioB BpalieHus Ha

TPUTOHOMETPUH OKPY’KHOCTH, COOTHECEHUE BEJTMYMHBI YIJIa C €r0 PACIOII0KEHUEM.
®opmMyupoBaHHUE ONPEACICHUN TPUTOHOMETPUIECKUX (PYHKITHIA
JUISl YIJIOB IIOBOPOTA U OCTPBIX YIJVIOB MPSMOYTOJIBHOTO
TPEYTOJIbHUKA M 00BSICHEHHUE X B3aUMOCBSI3H

Tema 6.2. [IpumeHeHne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS

OcHoBHbIE BBIUUCIICHUS 3HAUCHUH TPUTOHOMETPUYECKHUX (PYHKIUH 11O OJTHOM

TPUTOHOMETPUYECKHE 13 HUX

TOXKJAECTBA

Tema 6.3. N3yuenne oCHOBHBIX (hOPMYJT TPUTOHOMETPHH: (POPMYITBI

ITpeoOpa3oBanue CIIO’KEHHUSI, yIBOCHUS, IPEOOPa30BaHUS CyMMBbI

MPOCTEUIINX TPUTOHOMETPUUECKHUX (QYHKIUI B MPOU3BECHIE U TPOU3BEICHUS B

TPUTOHOMETPUUECKHUX CYMMY U IPUMEHEHUE NPU BBIYUCIEHUN 3HAYEHUS

BBIpaKCHU I TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIIPOILIEHHUS €TO0.
O3HakoMIJIEHHE CO CBOMCTBAMHM CUMMETPHUH TOUYEK HA €IUHUYHOMN
OKPY’KHOCTHU M PUMEHEHHE UX JJIsl BBIBOJA (OpMYJT IPUBEICHUS

Tema 6.4. O3HaKOMJICHHE C TIOHATHEM O00paTHBIX TPUTOHOMETPUYECKUX

Tpuronomerpuueckue byHKIMA.

YpaBHEHHUSI U N3yuenue onpeneneHnii apkCUHyca, apKKOCHHYCa, apKTaHT'€HCa

HEPaBEHCTBA yucia, opMyJIupOBaHUE UX, N300paKeHHe Ha eAMHUYHOM
OKPY’KHOCTH, IPUMEHEHNE NIPU PELICHUH YPaBHEHUN

Tema 7. O3HakOMJIEHUE C TTIOHATHEM NIEPEMEHHOM, TPUMEpaMU

OyHKIUHN U TpapUKU

3aBUCUMOCTEHN MEX1y EPEMEHHBIMHU.

O3HakoMJIEHHE ¢ TOHATHEM TpaduKa, OIpeesieHne
MPUHAIIICKHOCTH TOUKH rpaduky GpyHKImu. OnpeaeneHue no
dhopmysie mpocTeiiei 3aBUCUMOCTH, BUA €€ rpaduKa.
BripaxkeHnue no ¢opmyiie olHON IepEMEHHOI yepe3 ApyTHe.
O3HakoMJIeHHE ¢ onpeziesieHneM QyHKINH, (OopMyIHUpOBaHUE €TO.
Haxoxnenue obnactu onpeaeneHus u 00JacTi 3HaYSHUH (PYHKITHH
O3HakoMJIEHHE ¢ TpUMepaMH (PYHKIIMOHATbHBIX 3aBUCMOCTEN B
peanbHBIX MPOIIECCaX U3 CMEKHBIX TUCHUIUIMH. O3HAKOMJIEHUE C
JI0OKA3aTeJIbHBIMU PACCYKICHUSIMH HEKOTOPBIX CBOMCTB JTMHEHHOMN 1
KBQIPATHYHOHN (YHKIHIA, TPOBECHUE UCCIICIOBAHUS JIMHEUHOM,
KYCOYHO-JTMHEHHOM, TPOOHO-TMHEHHON U KBAAPATHUYHON (YHKIIHH,
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noctpoeHue ux rpapukos. [loctpoenne u ureHne rpaguKoB
¢dbyukumii. MccnenoBanue GyHKIMM.

CocraBieHnue BUI0B QYHKIHUH 110 TaHHOMY YCIIOBHIO, PELICHHUE
3aJ1a4 Ha HKCTPEMYM.

Brimonnenue npeobpazoBanuii rpaguka QyHKIUH.

N3yyenue noHsaTHst 00paTHOM (PyHKIINH, ONIpeiesieHIe BUIa U
noctpoeHue rpapuka oOpaTHON QYHKLINH, HAX0XKICHHE ee 00JIacTu
onpesenaeHus u obnactu 3HaueHui. [I[pumenenne cBoicTB pyHKIUI
IIPU UCCIIEIOBAaHUH YPAaBHEHUH U PEILICHUH 33]1a4 Ha SKCTPEMYM.
O3HaKOMIJICHHUE C TIOHATHEM CIIOKHOU (pyHKIMU Berancienue
3Ha4eHUH (PYHKUUH 10 3HAUCHUIO apTyMEHTa.

Omnpenenenre Noj0KEeHUs TOYKU Ha TpaduKe Mo ee KoopAuHaTaM 1
Ha000pOT.

Hcnonws3oBanre cBOMCTB GyHKIMN JJIs1 CPAaBHEHUS 3HAUCHUM
cTerneHel u orapudmos.

[TocTpoenue rpauKkoB CTENIEHHBIX U JIOTapu(PMUIECKUX PYHKITUH.
Perienue nokazaTenbHbIX U JTOTapUPMUUECKUX YPAaBHEHUH
HEPaBEHCTB 110 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHUE C TTOHITUEM HENPEPHIBHOW MEPUOIUUECKON
¢byHKIMH, GOPMYIHPOBAHUE CBOICTB CHHYCA M KOCHHYCA,
MMOCTPOCHUE UX TPa(UKOB.

O3HaKOMJICHHE C TIOHSATHEM FapMOHMYECKUX KOJICOaHUH 1
pUMepaMu TAPMOHUYECKUX KOJIEOaHUM JIsl OMUCAHUSI IPOLIECCOB
B (PM3HKE U IPYTUX 00JacTAX 3HAHMUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3phIBHON NMEPUOINYECKON (HYHKITHH,
(dbopMyIHpoBaHUE CBOMCTB TAHT€HCA U KOTAHT€HCA, IOCTPOCHUE UX
rpaduKoB.

[TpumeHeHre CBOWCTB (DYHKUMH U151 CpAaBHEHUS 3HAUCHUI
TPUTOHOMETPUUECKHUX (QYHKIUH, pEIICHUs] TPUTOHOMETPHUUECKUX
YPaBHEHHUHU.

[TocTpoenue rpadukoB 0OPATHBIX TPUTOHOMETPUUICCKUX (HYHKITHI
U olpeesieHue 1Mo rpadukaM ux CBOHCTB.

Brimonnenue npeodpa3zoBanus rpadukoB

Tewma 8.1.
MHoOrorpaHHuK"

OnncaHue U XapakTEPUCTHKA Pa3IUYHbIX BUJOB MHOTOI'PaHHUKOB,
[IEPEUYHCIIEHUE UX DJIIEMEHTOB U CBOWCTB.

N300pakeHre MHOTOTPaHHUKOB U BBIMIOJTHEHHUE MTOCTPOCHUS Ha
M300paKEHUSIX U MOJIEISIX MHOTOTPaHHUKOB.

Brruucnenue TMHEHHBIX 3JIEMEHTOB U YTJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYypaIusaxX, apryMeHTUPOBAHUE CBOMX CYKICHHIA.
XapakTepucTruka U U300paKeHHe CEUCHHsI, Pa3BEPTKH
MHOI'OTPaHHUKOB, BBIYMCIICHHE IIJIOIIAJIEN TOBEPXHOCTEN.
[TocTpoenne npocTeHIMX cedeHuit Ky0a, MpU3Mbl, THPAMUIBL.
[Ipumenenne GakToB U CBEECHUH U3 MNIAHUMETPHH.
O3HakoMIJIeHHE C BUAMU CUMMETPHUI B IPOCTPAHCTBE,
hopmyIupoBaHUE OMPEICICHUI U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHUU TEJ BPALIEHUS U MHOTOTPAaHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM TIPU PEIICHUH 3a/1ad4.
Hcnonb30BaHre mpUOOPETECHHBIX 3HAHUH JIUIsI HCCTICIOBAHUS U
MOJEIIMPOBAHNUS HECTIOXKHBIX 3a/a4.

N300pakeHre OCHOBHBIX MHOTOTPAaHHUKOB U BBITIOJTHCHUE
PUCYHKOB I10 YCJIOBHUSM 334a4

Tema 8.2.

O3HakoMJICHHE C BHJIaMH TE€J BpalleHus!, GOpMyTUpOBaHHE UX
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Tena u moBepxHOCTH OIPEJIETICHUN U CBOMCTB.

BpalICHUs @opMyIMPOBAHKUE TEOPEM O CEYEHUU LIapa MIOCKOCTHIO U
TJIOCKOCTH, KacaTenbHOM K chepe

XapakTepucTuka U u300pakeHre TeJl BpallleHUs, UX Pa3BEePTKH,
CCUCHUS.

Pemenue 3aga4 Ha NOCTPOCHUE CEYEHUI, BBIYUCICHUE JJIHH,
paccTosgHuM, yIioB, monaaci. [Iposenenne nokazaTenbHbIX
paccyXJIeHHUI NpY PEIICHUH 3a7a4.

IIpuMeHeHne CBOWCTB CUMMETPUHM IIPH PELICHUH 3a1a4 Ha Teja
BpallleHUsl, KOMOMHALIUIO TEJ.

N300paskeHre OCHOBHBIX KPYTJIBIX TEJ M BBHITIOJIHEHUE PUCYHKA TIO
YCJIOBHIO 3a/1a41

Tema 8.3. O3HaKOMJICHUE C IMTOHITUSIMH ILUIOMIAIN U 00beMa, aKCHOMaMH U
H3MepeHus B reoMETpUr | CBOMCTBAMM.

Pemenwue 3a1a4 Ha BRIYHCIICHUE TUIOMIAACH MIIOCKUX (QUTYP C
MIPUMEHEHHUEM COOTBETCTBYIOMUX (GOpMYT U (GaKTOB U3
IJIAHUMETPUH.

N3yyenne TeopeM 0 BEIYUCIECHUN 00bEMOB TPOCTPAHCTBEHHBIX TEIl,
pelieHre 3a1a4 Ha IpUMeHeHre (OPMYJT BEIYUCIICHHS 00HEMOB.
Nzyuenue Gopmyit 11t BEIYMCIEHUS TIJIOMIAIEH TOBEPXHOCTEH
MHOT'OTPaHHUKOB U TE€J BPALLECHUS.

O3HaKOMJICHHE C METOJIOM BBIYMCIECHUS TUIOIIAIU TTOBEPXHOCTH
cdepsl.

Pemenue 3aga4 Ha BEIYKMCIIEHUE TTIONIAJEH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJ

Tema 9. O3HaKOMIJICHHE C IOHSITHEM YHCI0BOH IMOCISIOBATEILHOCTH,
Haqaﬂa CHOCOGaMI/I €€ 3aJaHus1, BBIYHUCIICHUAMU €€ YJICHOB.
MaTeMaTU4eCKOro O3HaKOMIJICHHE C TIOHSATHEM IIpeJiena MOCIe0BaTeIbHOCTH.
aHaJin3a. OSHaKOMHeHI/Ie C BBIYHUCJIICHUCM CYMMI:I 6€CKOH€‘-IHOI‘O YHUCJIIOBOT'O
WuTerpain u ero psia Ha IpUMEPE BBIYMCIICHUSI CYMMBI O€CKOHEYHO YOBIBAIOIIEH
MIPUMEHEHHUE. F€OMETPUYECKON MTPOTPECCHUHU.

Pemenue 3ana4 Ha npumMeHeHne GOpMyJIbl CyMMbI OECKOHEYHO
yObIBaroIeil reOMETPUUYECKOI MPOTrPecCHH

O3HaKOMJIEHUE C TIOHATHEM TTPOU3BOIHOM.

W3zydenue u GopMyIHpOBaHUE €€ MEXaHUIECKOTO U
TFE€OMETPUYECKOTO CMBICIIA, U3YYCHHUE aITOPUTMA BBIUUCIICHHUS
IIPOU3BOIHOM Ha IPUMEPE BBIYMCIIEHUSI MTHOBEHHOMN CKOPOCTH U
yIJI0BOTO KOd(hpuItneHTa KkacareIbHOM.

CocraBieHre ypaBHEHHUs KacaTeIbHOM B 00IIEM BU/IE.

YcBoenue npasun auddepeHIIupoBaHus, TAOJIUIIB TPOU3BOIHBIX
AJIEMEHTAPHBIX (QYHKIMHA, TPUMEHEHUE Il TU(depeHIIMPOBAHUS
(GbyHKIHA, COCTAaBICHUS ypaBHEHUS KacaTeIbHOM.

N3ydenue TeopeM 0 CBA3M CBOMCTB (DYHKIIMM U IIPOU3BOHOM,
(hopMyITHUpOBKA UX.

[IpoBeneHue ¢ MOMOILBIO TPOU3BOIHON UCCIETOBAHUS (DYHKIUH,
3alaHHON (hopMyIIOi.

YcTaHoBieHUE CBA3H CBOMCTB (DYHKIIMU U MIPOU3BOIHOM 10 UX
rpadukam.

[IpuMeHeHre MPOU3BOIHOM IS PEILICHMS 3a/1a4 HA HAXO0XKICHUE
HauOOJIbIIEro, HAUMEHBILET0 3HAUCHHSI U Ha HaX0XKJICHHUE
IKCTpEMyMa.

O3HakoOMJICHHE C MOHATHEM MHTErpasia M nepBooOpasHou.
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W3ydenue npaBuiia BBIYUCICHUS IPBOOOPA3HON U TEOPEMBI
Hprorona—JleiiOuura.

Pemienue 3a1a4 Ha CBsI3b MIEPBOOOPA3HON U €€ TIPOU3BOTHOM,
BBIYHMCIICHHE TIEPBOOOPA3HON JJIs1 JaHHOW (PYHKITHH.
Pemenue 3an1a4y Ha IpUMEHEHHUE NHTETpaIa I BBIYUCICHUS
(U3MYECKUX BEJIMYUH U IUIOIAAeH

Tema 10.
DJIEMEHTHI TEOPUH
BEPOATHOCTEN U

M3Y4YEHHUE KIIACCUYECKOI0 OIIPEIEIICHUs BEPOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccmoTpenue npumMepoB BBIYUCIICHUS BEPOSTHOCTEN. Pelenue

MaTeEMaTUYECKON 3a/1a4 Ha BBIYHUCIICHNUE BEPOSTHOCTEH COOBITHI

CTaTUCTUKH O3HakoMIJIEHUE C MPECTABICHUEM YUCIIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.
Pemenue npaktuyeckux 3a1a4d Ha 00pabOTKy YHCIOBBIX JaHHBIX,
BBIYHMCIICHHE UX XaPAKTEPUCTHK

Tema 11. O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJEHUSAMH O KOPHSIX

YpaBHeHus u anre0pandecKux YpaBHCHHM, TOHATHUSIMH HCCIICIOBAaHUS YPaBHEHU

HEpPaBEHCTBA U CUCTEM ypaBHEHUM.

N3y4enne Teopun paBHOCHUIIBHOCTH YPaBHEHHUH U €€ IIPUMEHEHUS.
IToBTOpEHME 3anKCH pELICHUS CTAaHAAPTHBIX YPABHEHUM, TPUEMOB
peoOpa3oBaHusl ypaBHEHUH ISl CBEJICHUS K CTAaHJApPTHOMY
YPaBHEHHUIO.

Pemenne panmoHanbHbIX, HPPALMOHANIBHBIX, IIOKA3aTEIIBHBIX U
TPUTOHOMETPUUECKHUX YPAaBHEHUI U CUCTEM.

Hcnonws3oBanne cBOMCTB U rpadUKOB QYHKITAN JUTSI pEIICHUS
ypaBHeHU. [IoBTOpEHNE OCHOBHBIX IPUEMOB PELIECHUS CUCTEM.
Pemenune ypaBHeHU ¢ npUMEHEHHEM BCEX MPUEMOB (pa3iokKeHUs
Ha MHOYKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, IIOJICTAHOBKH,
rpaguIecKoro METO/1a).

Pewrenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3InYHBIX
CIOCO0OB.

O3HakoMJIEHHE C OOIIMMH BOIIPOCAMU PEIICHUSI HEPABEHCTB U
UCIOJIb30BAHUE CBOMCTB U IpauKOB (PYHKIMI TpU pelieHun
HEPABEHCTB.

Penienne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHUEM
Pa3IUYHBIX CLIOCOOOB.

[IpuMeHEeHrEe MaTEMaTUYECKUX METOJOB [UIsl PEIICHHUS

COZIep KaTEeNbHBIX 33124 U3 pa3IMYHbIX 00JacTell HayKu U
IpakTuKu. MHTepnpeTnpoBanne pe3ybTaTOB ¢ y4€TOM PEaIbHBIX
OrpaHUYCHUU

20




3. YCJIOBUS PEAJIM3AIIMY YUYEBHOM JJUCHUATIJIUHBI

3.1. TpeGoBaHMsA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
o0ecre4YeHu 1o

Kabunetr MmatemMaTuku.

O6opynoBanue yueOHOTO KaOUHETA:
KOMILJIEKTHI CIIEUAIN3UPOBAaHHON yueOHON Mebenu;
HarJIsIHbIe TOCOOuS;
TEXHUYECKask JOKYMCHTAIHS;
JI0CKa KJIacCHasl.

W

TexHuueckue cpencTBa 00yIeHNUS:
1. KOMIIBIOTEP C  YCTAHOBJICHHBIM  JIMIEH3UOHHBIM  IPOTPAMMHBIM
obecrieuearem OC Windows, MS Office ¢ BeixogoM B cetb «MHTepHET» U
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY;
POEKTOP;
3. JKpaH.

no

3.2. UupopmanuonHoe odOecneyeHue o0ydeHusi Ilepeyennb yuyeOHBIX
U3IaHNH, JONOJHUTEIbHOM JuTepaTypbl, UHTEpHET-pecypcoB

OcHoBHas JuTeparypa:

1. Amumor III. A. Maremaruka: anreOpa W Hayajga MaTeMaTUYECKOTO
aHanu3a, reomeTpus. Anrebpa v Hauajga MaTeMarrudeckoro ananusa. 10-11 kiaccsl.
bazoBsiit u yriyonéunsiit ypoau. / III.A. Anumos, FO.M. Konsrun, M.B. Ba. -
Mocksa: IIpocsemenue, 2023. - 463 c. - ISBN 978-5-09-101564-5. - URL:
https://ibooks.ru/bookshelf/390726/reading

JlonotHUTeILHAS JUTepaTypa:

1. lllunaues, B. C. Marematnka: y4eOHUK W TPAKTHUKYM ISl CPEIHETO
npodeccuonanbHoro obpaszopanus/ B. C. IllunaueB; mox penaknueir A. H.
TuxonoBa. — 8-e uzn., nepepad. u gomn. — Mockpa: MznarensctBo KOpaiit, 2021. —
447 c¢. — (ITpodeccuonanbuoe oopazoBanue). — ISBN 978-5-534-13405-6. — Tekcr:
snekrponnbiit // OBC Fpaiit [caiit]. — URL: https://urait.ru/bcode/469417

2. JopodeeBa, A. B. Marematuka: y4eOHMK [UJI1  CpPEIHEro
npodeccuoHanbHoro obpazoranus / A. B. Jlopodeera. — 3-e¢ uzn., nepepad. u Ao1.
— MockBa: MzparensctBo IOpatit, 2020. — 400 c¢. — (IIpodeccmonanpHoe

oOpa3zoBanue). — ISBN 978-5-534-03697-8. — Tekcr : anexkrponnsiii // Ob6C FOpaiit
[cafiT]. — URL: https://urait.ru/bcode/449047.

3. Marematuka. IlpakTukym: y4eOHOe TOcOOME JUIS  CpPEIHEro
npodeccrnonanpHoro odpaszopanus / O. B. TarapawmkoB [u 1p.]; mox oOmei
penakuueit O. B. Tarapaukoa. — Mocksa: U3gatensctBo FOpaiit, 2021. — 285 ¢. —
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https://ibooks.ru/bookshelf/390726/reading
https://ibooks.ru/bookshelf/390726/reading
https://urait.ru/bcode/469417
https://urait.ru/bcode/449047

(ITpodeccuonansHoe obpazoanue). — ISBN 978-5-534-03146-1. — URL:
https://urait.ru/bcode/470068

4. Kyuep, T. II. Maremaruka. TecTel: yueOHOE TOCOOME ISl CPEIHETO
npodeccuonansaoro oopazoanust/ T. I1. Kydep. — 2-e uzn., ucrp. u gom. — Mockaa:
NznarensctBo FOpaiit, 2021. — 541 c. — (IlpodeccuonansHoe o6pazoBanue). — ISBN
978-5-534-10555-1. — URL: https://urait.ru/bcode/470424

5. Kpemep, H. III. MaTtemaTtuka ansi KoJUlepkel: ydueOHoe mocoOue s
cpeanero npodeccuoHasbHOro obpazosanus / H. II. Kpemep, O. T.
Koncrantunosa, M. H. ®punman; noa penakuueit H. 1. Kpemepa. — 10-e u3zg.,
nepepab. u gomn. — MockBa: WMznmarensctBo [Opaitt, 2021. — 346 c¢. -
(ITpodeccuonansHoe obpazoanue). — ISBN 978-5-534-05640-2. — URL:

https://urait.ru/bcode/469282
6. boromono, H. B. Maremartuka. 3amgaun ¢ pemenusmu B 2 4. Yactp 1:
yyeOHoe Imocobue s cpeaHero mnpodeccrnoHaapHoro obpasoBanus / H. B.

boromornos. — 2-e u3a., uctp. u gon. — Mocksa: M3garenscTBo FOpaiit, 2021. — 439
c. — (IIpodeccnonansHoe obpazoBanme). — ISBN 978-5-534-09108-3. — URL.:
https://urait.ru/bcode/470790

/. boromonos, H. B. Marematuka. 3anaun ¢ pemenusmMu B 2 4. Yacts 2:
ydebHOe Tmocobue sl cpeaHero mpodeccuoHanbHoro obpaszoanus/ H. B.
boromonos. — 2-e u3na., uctp. u gom. — Mocksa: M3natensctBo FOpaiit, 2021. — 320
c. — (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-09135-9. — URL:
https://urait.ru/bcode/470791

8. Koznos B.B. Maremaruka: anreOpa u Hayajla MAaTEMaTUYECKOTO aHAJIN3a,
reomeTpusi: yueOHuUkK s 10 kmacca o0mieoOpa3oBaTeIbHBIX OpTaHU3aIIMM.
bazoBeiit u yrimyonéunsiii yposau/ B.B. Koznos, A.A. Hukutun. — Mocksa:
Pycckoe cmoo, 2020. — 464 c¢. — ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading

9. Kosznos B.B. Maremaruka: anredpa u Hauajga MaTeMaTHUYECKOTO aHANIN3a,
reoMmerpusi: yueOHuk ans 11 kmacca o00meoOpa3oBaTeNbHBIX OpraHU3aIUi.
bazoBeiit u yrimyonéuusiii yposuu/ B.B. Koznos, A.A. Hukutun. — Mocksa:
Pycckoe cmoo, 2020. — 464 c. — ISBN 978-5-533-00274-5. — URL:
https://ibooks.ru/bookshelf/374166/reading

HNuTepHeT-pecypcesbi:

1. Undopmariionasie, TPEHUPOBOYHBIE M KOHTPOJILHBIC MaTEPHAJIbI:
www.fcior.edu.ru.

2. Enunas xoiiekiuu udpoBhIX 00pa30BaTeIbHBIX pecypcoB. WWW.school-
collection.edu.ru.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOM

TUCTMILTAHBI

KOHTpOJI]: H OLCHKA PC3YyJIbTAaTOB OCBOCHHUA JUCHHUIIIMHBI OCYIICCTBIIACTCSA
MperogaBaTciicM B IMIPOICCCC ITPOBCACHUA SaHﬂTHﬁ, TCKYHUICTO U ITPOMCIKYTOYHOTO
KOHTPOJIA, a TAKKC BBIIIOJIHCHU A 06y‘-IaIOI]_II/IMI/IC$I HHAUBU/1Y AJIbHBIX BaI[aHI/Iﬁ.

PesynbTaTnl 00y4yeHus
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI 1 METOABI KOHTPOJISI H
OlIeHKH pe3YJIbTATOB 00y4eHusl

JUYHOCNIHbIX.

c(OpMUPOBAHHOCTh TPEACTABICHUH O MaTeMaTHUKE Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE MOJCIUPOBAHUSA
SBJICHUM M POLECCOB, MIESIX U METOAAX MAaTEMATHKHU

— WHIUBUAYaTbHBINA U / LU
TPYNIOBOM YCTHBIN OMpoc

MIOHMUMaHUE 3HAYUMOCTH MATEMATUKU i1  HAy4HO-
TEXHUYECKOTO Iporpecca, COpMUPOBAHHOCTH OTHOIICHUS K
MaTeMaTHKe KaK K YacTH OOIIeYeTOBEUECKON KyIbTYpPhl
yepe3 3HAKOMCTBO C MCTOPUEH pa3BUTHS MaTEMaTHKH,
SBOIIONHUEH MaTEeMAaTUUECKUX U

—UHAUBUYaIbHbIA U / UK
IPYIIIOBOM YCTHBIN OIPOC
—HMHIUBUAYaJIbHas WU
rpymnmoBas pabora
(mpexncraBieHUE BBIITOJIHEHHOTO
3aJIaHMs).

pa3BUTHE JIOTUYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUS, AITOPUTMUYECKON KYJIbTYpbl, KPUTUYHOCTU
MBIIJICHUST Ha YypOBHE, HeoOXxoauMmoMm Juisi Oymymiei
npo(ecCHOHANBHOM  CATETLHOCTH, JUIS  TPOJOJDKEHUS
00pa3zoBaHMs U cCaMO00Opa30BaHUS

—WHJIUBUAYaTbHBINA U / LN
TPYNIOBOM YCTHBIN OMpocC
WHJMBHUIyabHAS UIN
—TrpynmoBas pabota
(mpeacraBieHUE BHIOJIHEHHOTO
3a/1aHMUs)

OBJIQ/ICHUE MATEMaTHYECKUMHU 3HAHUSAMH M YMCHUSIMH,
HEOOXOIMMBIMU B TIOBCETHEBHOW >XU3HH, IUIsI OCBOCHUS
CMEKHBIX €CTECTBEHHO-HAYYHBIX AMCUUIUINH W AUCUIUTUINH
npodeCCHOHATIBPHOTO LUKJIA, s OJTy4YeHUs 00pa3oBaHUs B
obnacTsax, He TpeOyromux yriayOJeHHOH MaTeMaTHYecKOn
HOJTOTOBKH

— UHAUBULYAJIBHBINA OIIPOC
— IIPOBEPKA BBIIIOIHEHUS
[IOCTaBJICHHBIX 3a1a4

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIC
camM000pazoBaHuI0, HA IPOTSHKCHUH BCEH KU3HU;
CO3HATEIHLHOE OTHOIIECHUE K HEITPEPHIBHOMY 00pa30BaHHIO
KaK yCIIOBHIO YCIIEHUIHOM NMPOo(hecCHOHAIBHON U
OOIIIeCTBEHHON JIeITEILHOCTU

— UHAUBULYAJIBHBINA OIIPOC
— IIPOBEPKA BBIIIOIHEHUS
IIOCTaBJICHHBIX 3a/1a4

TOTOBHOCTH U CITOCOOHOCTH K CAMOCTOSITENTLHOM TBOPUYECKOM
Y OTBETCTBEHHOM JEATEIBHOCTH

— MHJIUMBUAYAJIBHBIN OMPOC
— MPOBEPKA BBIOTHEHUS
MMOCTaBJICHHBIX 3a1a4

TOTOBHOCTb K KOJJICKTHBHOM paboTe, COTPYAHUYECTBY CO
CBEPCTHUKAMH B 00pa30BaTeIbHOM, OOIIECTBEHHO
NOJIe3HOH, Y4eOHO-HCCIe10BaTeNbCKOM, IPOSKTHON U
JIPYTUX BUOAX ACATEIbHOCTU

— UHIUBUIYaJIbHBIN U / LU
IPYIIIOBON YCTHBIN OIPOC

— UHJUBUyaTbHAs WA
rpyrmmoBas padbora
(mpexncraBieHUE BBIITOJIHEHHOTO
3a/TaHMS)

OTHOINICHHE K MPO(ecCHOHANBHOMN NeSATeThHOCTH KaK
BO3MOXXHOCTH YYaCTHsI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
rOCyIapCTBEHHBIX, OOIIEHAIMOHATBHBIX TPOOIEM

— UHAMBUYaJIbHBIN U / MK
IPYIIIOBON YCTHBIN OIPOC
WHIVBUAYaIbHAS WU

— rpynmnoBas pabota
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(HpeI[CTaBJ'IeHI/Ie BBITITIOJIHCHHOI'O
3a/TaHMS)

Memanpe()Memelx:

YMEHHE CaMOCTOSATEIbHO ONPEAEIATh LENU AeSITENbHOCTH U
COCTABJISITh TUTAHBI JEATEILHOCTH; CAMOCTOSATEIbHO
OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JIeSATEIbHOCTD; UCIOJIb30BATh BCE BOBMOXKHBIE PECYPCHI JUIst
JIOCTHKEHUS TIOCTaBJICHHBIX LIEeH U peau3alui IIaHOB
JESTEIIbHOCTH; BBIOUPATh YCIICITHBIC CTPATETHH B
Pa3IUYHbBIX CUTYALHSIX

— HWHIUMBUAYAIBHBIN ONPOC
— TPOBEPKA BBHINOJIHEHUSA
MOCTaBJICHHBIX 3aJ1a4

YMEHHE MPOTyKTUBHO OOIIATHCS ¥ B3aUMO/ICHCTBOBATH B
npoIiecce COBMECTHOM JIEATETbHOCTH, YUUTHIBATh MO3UITUH
JIPYTHX YYACTHUKOB JICATEIHHOCTH, 3D PEKTUBHO pa3pemiaTh
KOH()JIUKTBI

—UHAUBHUIYAJIbHBIN ompoc
—IIPOBEPKa BBINOJIHEHUS
MOCTABJICHHBIX 3a/1a4

BJIaJICHVE HaBBIKAMH ITO3HABATEIHHOU, yueOHO-
HCCJIEIOBATEIBCKON U MPOEKTHON JesITeIbHOCTH, HaBBIKaMH
paspenieHus mpoosieM; CriocoOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PELICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B
MO3HAHMS

—HWHIUBUTYTBHBIA OIIPOC
—TIPOBEPKA BHITIOJHCHUS
IMOCTaBJIECHHBIX 3a1a4

TOTOBHOCTbH U CIIOCOOHOCTH K CaMOCTOSITEIbHOM
H(OPMalMOHHO-TIO3HABATEILHOM JIeSTEIbHOCTH, BKIIIOYast
YMEHHE OPUEHTHUPOBATHCS B PA3IMUHBIX UICTOYHHUKAX
uH(pOpMalii, KPUTUYECKU OLICHUBATh U UHTEPIIPETUPOBATD
MH(POPMALIKIO, TTIOTYYAEMYIO U3 Pa3IMYHBIX UCTOUHUKOB

— WHJIWUBUAYaJIbHBIA OMPOC
—TIPOBEPKA BHITIOJHCHUS
IMOCTaBJIECHHBIX 3a7a4.

BJIaACHUC A3BIKOBBIMHU CPCACTBAMU: YMEHUC ACHO, IOTUIHO
1 TOYHO U3Jjiaratb CBOIKO TOUKY 3pCHHSA, UCIIOJIb30BATh
AZICKBATHBIC A3BIKOBBIC CPEACTBA

— MHIUBUAYAIBHBIA U / WK
IPYIIIOBON YCTHBIN OIPOC

— IPOBEPKA BHIIIOJHEHUS
ITOCTABJICHHBIX 3aa4.

BJIaJICHHE HAaBBIKAMU TO3HABATENbHON pedIeKCHH Kak
OCO3HAHUs COBEPIIAEMBIX JAEHCTBUN U MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, TPAHULl CBOETO
3HAHUs U HE3HAHUS, HOBBIX IIO3HABATEIIbHBIX 3a/1a4 U
CPEICTB JUIS UX JTOCTUKCHUS

— HHIUBUAYaJbHBINA OMPOC
— TMPOBEpKa BHITIOJHEHUS
MOCTABJIECHHBIX 3a/1a4

L[EJIEY CTPEMIIEHHOCTh B IOMCKAaX U MPUHATHH PELICHUH,
c000pa3UTENbHOCTh U UHTYHUIIMS, PA3BUTOCTD
MIPOCTPAHCTBEHHBIX MPEJICTABICHUI; CTOCOOHOCTh
BOCIIPUHUMATh KPacoTy U FTapMOHMIO MHpa

— HWHIUMBUAYAIBHBIN ONPOC
— TPOBEPKA BBHINOJIHEHUSA
MOCTaBJICHHBIX 3aJ1a4

npeoMemHulX.

c(hOpMUPOBAHHOCTH MPEACTABICHUI O MaTEMATHKE KaK
YaCTU MUPOBOU KYJIBTYPbI U MECTE MAaTEMAaTUKH B
COBPEMEHHOW UBHUIIN3AIINH, CIIOCO0aX OMUCAHUS SIBICHUN
peaIbHOTO MUpa HA MATEMAaTHYECKOM SI3bIKE

— WHMBUIYITBHBIN OMPOC
— MPOBEPKA BBHITOTHEHUS
IMOCTaBJIEHHBIX 33124

c(OpPMHPOBAHHOCTD NPEACTABICHUN O MAaTEMaTHUECKUX
MOHATUAX KAaK BaXKHEHIIMX MATEMATHYECKUX MOJEIX,
MIO3BOJISAIOIINX ONKCBIBATH U U3y4YaTh Pa3HbIE IIPOLIECCH] U
SABJICHUS; TOHUMAaHUE BO3MOKHOCTH aKCUOMATUYECKOTO
IIOCTPOEHUsI MATEMATHYECKUX TEOPHUI

— MHJIUMBUAYAJIBHBIN OMPOC
— MMPOBEPKA BBIOTHEHUS
MMOCTaBJIECHHBIX 3a/1a4

BJIQJICHUE METO/IaMH JI0KA3aTEIbCTB U AJITOPUTMOB
pelIeHUs, yMEHHE UX IPUMEHSTh, IPOBOIUTH
JIOKa3aTelIbHbIE PACCYXKIEHUS B X0/I€ PEIICHUS 3a/1a4

— UHJIUBUYaJbHBIA OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTaBJICHHBIX 3a/1a4
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BJIa/ICHNE CTaHIaPTHBIMU IIPUEMaMU PELICHUS
PalMOHAIBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
CTEMEHHBIX, TPUTOHOMETPUUECKUX YPaBHEHUH U
HEPaBEHCTB, UX CUCTEM; UCITOJIb30BAHNE FOTOBBIX
KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHUCIIE I TOMCKA Iy TH
peUIeHus U WUTFOCTPALIMK PEUICHUs] ypaBHEHUHN U
HEPaBEHCTB

— UHIUBUIYaJIbHBIA OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJIECHHBIX 3a/1a4

c(OpMHUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATHUSAX

MaTEMaTUYeCKOro aHallM3a U UX CBOMCTBAX, BIaJCHUE
YMEHHEM XapaKTepu30BaTh NoBeneHue QyHKIHA,
MCIIOJIb30BAaHUE MTOTYYEHHBIX 3HAHUH /17151 OUCAHUs U
aHaJIM3a peaJIbHbIX 3aBUCUMOCTEM

— UHAUBUAYAIIBHBIN OIIPOC
— IIPOBEPKA BBIIIOIHEHUS
IIOCTaBJICHHBIX 3a1a4

BJIaACHNUEC OCHOBHBIMU ITOHATUAMU O IIJIOCKUX U
IPOCTPAHCTBEHHBIX TEOMETPUIECKUX (pHUTYypax, UxX
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh FeOMETPUIECKUE PUTYPBI HA YEPTEXKAX,
MOZACIIIX U B pCAJIbHOM MUPC; TPUMCHCHUC N3YYCHHBIX
CBOMCTB reoMeTpuuecKkux puryp u GopmMyt s pemeHus
TEOMETPHUECKUX 3a7a4 U 3a7a4 C MPAKTUYECKUM
CoJIepKaHuEM

— UHJIUBUIYaJbHBIA OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJIECHHBIX 3a/1a4

c(OpMHPOBAHHOCTD PEACTABICHUI O TIpolieccax u
SBJICHUSX, UMEIOIIIUX BEPOSITHOCTHBINA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEAIbHOM MUDE,
OCHOBHBIX MOHSTHSIX 3JIEMEHTApHOI TE€OpUU BEPOSATHOCTEH;
YMEHUN HaXOJUTh U OLEHUBATh BEPOSATHOCTU HACTYTUICHUS
COOBITHI B MPOCTEHIINX MPAKTUUECKUX CUTYAIUSIX U
OCHOBHBIE XapaKTEPUCTUKU CIyYalHbBIX BEJIMUUH

— UHJIUBUIYaJbHBIA OMPOC
— [IPOBEPKA BHITIOJTHEHUS
MOCTABJICHHBIX 3a/1a4

BJIaJICHUE HABBIKAMU MCIIOJIb30BAHUSA TOTOBBIX
KOMIIBIOTEPHBIX IIPOTPAMM IIPH PELICHUU 33124

— UHAUBUAYAIBHBIN OIPOC
— IIPOBEPKA BBIIIOIHEHUS
IIOCTaBJICHHBIX 3a/1a4
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