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Pabouas mporpamma OVY/[. 02 Marematuka: anreOpa W Havajlla MaTeMaTHYECKOTO
aHaiu3a, TreoMeTpus pa3padorana Ha ocHoBe DenepanbHOrO0 TroOCYAapCTBEHHOTO
oOpazoBaTenpHOro  cranaapra no  cnenuaibHoctd  44.02.03  Ilegaroruka
JIOTIOJIHUTEIBHOTO 00pa3oBaHusl (B 00JacTH MY3BIKAJIBHON JESATENBHOCTH) C YYETOM
npodeccuonanpHoro cranjgapra llemaror HOMOTHUTENHLHOTO OOpa3OBaHMS JETEH U
B3pOCJBIX, YTBEPKAEHHOIO MPUKa30oM MMHHHCTEpCTBA TPyJa U COLUMATBLHON 3aIIUThI
Poccuiickoit @eneparuu ot 08» centsiops 2015 r. Ne 613 1.

PabGouast mporpamma cocTaBjieHa Ha OCHOBE MPUMEPHON MPOTpaMMbl (aBTOPBI:
bammakos M.U., akagemuk PAO, npoktop ¢Qu3-Mar. mnegarorndyeckux Hayk,
npodeccop Jlykankun A.l'., kaHguaaT (U3MKO-MATEMAaTUYECKUX HAYK, JOLEHT) C
yuéroM «Pekomenmanmii mo peanuzandu 00pa30BaTENbHON MPOTPAMMBI CPEIHETO
(monHOrO) OO6mIero o00pa3oBaHUsi B 0OOpPa30BATEIBHBIX YUPEKACHUSIX HAYaJIHLHOTO
PO ECCUOHAIIBHOTO U CPEHEr0 MPOQPECCHOHAIBHOTO 00pa30BaHusl B COOTBETCTBUU C
(denepanbHbIM 0a3UCHBIM yYEOHBIM IJITAHOM M IPUMEPHBIMH YYEOHBIMU IJIaHAMM JJIS
oOpa3oBaTenbHbIX yupexaeHuid Poccuiickoit denepannu, peanu3yronmx MporpaMmmbl
oOmiero oOpa3zoBaHus» (mMUCbMO JlemapTameHTa TrOCYJapCTBEHHON TMOJUTUKU U
HOPMAaTHBHO-TIPABOBOI'0 PEryJIupoBaHus B chepe odpazoBanuss MunoOpHayku Poccun
oT 29.05.2007 Ne 03-1180) u «Pa3bsicHenuii LleHTpa HayanbHOTO, CPEAHETO, BHICIIETO U
JOTIOJTHUTEIbHOTO TIpodeccuoHaibHoro obpazoBanust OI'Y «OUPO» no peanuzanmu
(enepabHOrO roCyIapCTBEHHOIO 00pa3oBaTENbHOIO CTAHJApTa CPEIHETO (IIOJIHOIO)
obmero obpazoBanus  (mpodmibHOe  OOydeHHE) B MpeaeidaX  OCHOBHBIX
npodeccnoHabHbIX oOpa3oBaTenbHbiXx mporpamMm HITO u CIIO, dbopmupyembix Ha
ocHoBe @PI'OC HayanbHOrO W CpeIHEro NpPOQPEeCcCCHOHATBLHOrO 00pa3oBaHUs  OT
03.02.2011 r.

PaGouass mporpamma  gucnurmimHel  «Martematuka:  anreOpa W Hayaia
MaTeMaTUYECKOr0 aHalIn3a, FTEOMETPUS M3ydaeTcs ¢ YYETOM MpopuiIs MOTy4yaeMoro
po¢eCCHOHATBHOTO 00Pa30BaHUSI.

Pa3paboTyuk:
Annpuanosa P.T. npenonasarens marematuku OI'AIIOY CIIK

Penensenr:
I'opaeesa H.O. — k.. - M.H., 3aB. kadepoii S)KOHOMUKH, THPOPMATUKH U MAaTEMaTHUKN
COD HNY «ben I'Y»

Pabouass mporpamma OVY/[. 02 Marematuka: anrebOpa W Hadajlla MaTeMaTHUYECKOTO
aHaM3a, reoMeTpus paccMoTpeHa Ha 3aceganuu [IK npeamerHO-LMKIIOBOM
KOMMCCHH TIpernoaBaresyiell €CTeCTBEHHO-MAaTeMaTHYECKUX TUCIUIUINH (TIpeIceaaTellb
AnucumoBa B.N.) OI'AIIOY CIIK; (mpotokon Ne 1 ot «30» aBrycra 2018r.) u
npu3HaHa cooTBeTcTBywonerd TpedoBanusim @DI'OC  CIIO, yyebHOro rMIaHa
criennasibHOCTH 44.02.03 Tlegaroruka DOMOJHUTENBHOTO 00pa3oBaHus (B 00JIacTH
MY3bIKaJIbHOU J1€ITEIbHOCTH).
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1. HACIHOPT PABOYEM TIPOTPAMMBI YUEBHOM JUCHHUITINHBI
MarteMaTuka

1.1. O6s1acTh NPUMEHEHUsI TPOTrPAMMBI

Pabouast mporpamMma y4eOHON TUCIUTIIMHBI SBJISICTCS YaCThIO IPUMEPHONH OCHOBHOMU
npodeccuoHabHON 00pa3zoBarensHO TporpamMmbl B cooTBeTcTBUH ¢ PI'OC mo
cnenuanpHOCTIM 44.02.03 Ilemaroruka MOMONHUTENLHOTO 00pa3oBaHus (B obOiacth
MY3bIKaJIbHOM J1eITeIbHOCTH).

1.2. MecTo JAUCHMILVIMHBI B CTPYKTYpe OCHOBHOM mpodecCHOHAIbHOI
o0pa3oBaTeIbHOW MPOrpaMMbl: JUCHUIUIMHA BXOIUT B DenepanbHblii KOMIOHEHT
rocyJapCTBEHHOr0 00pa3oBaTEeNbHOTO CTaHJAapTa CpeaHero (MOJHOro) OOIIEro
o0pa3oBaHUs.

1.3. leau u 3aga4d AUCUMILIMHBI — TPe0OBaHHMS K Ppe3yJbTaTaM OCBOCHUS
AMCHHUIINHBI:
B pe3ynbraTe 0CBOCHUS TUCHUILUIMHBI 00yUYaOITUNCS JOJIKEH::

3HATH/IIOHUMATD

e  3HAYEHHE MAaTEMATHYECKOW HAYKHU IS PELICHMS 3aiad, BOSHHKAIOIINX B TEOPUHU
U TpPaKTUKE;, MIMPOTy M B TO K€ BpPEMS OrPAHUYEHHOCTH IIPHMEHEHUS
MaTeMaTHYECKUX METOJOB K aHaJIM3y M MCCJIEIOBAHMIO MPOIECCOB U SBJICHUN B
IpUpOJIe U OOIIECTBE;

e  3HayeHHWE MNPAKTHKH W BOIPOCOB, BO3HHMKAIONIMX B CaMOW MaTeMaTHKE st
(GopMUpOBaHMS W Pa3sBUTUSA MATEMATHYECKON HAYKH; HCTOPUIO Pa3BHTHUS
[OHATHS 4YHCIA, CO3JaHMS MAaTeMaTHYEeCKOro aHaJli3a, BO3HUKHOBEHUS W
Pa3BUTHUS TEOMETPHH;

e  YHUBEPCAJbHBIN XapakTep 3aKOHOB JIOTUKM MAaTEMATHYECKUX PACCYKICHHIM, MX
IPUMEHMUMOCTH BO BCEX O0JIACTSX YEI0BEUYECKOM JEATEILHOCTH;

e  BEPOSTHOCTHEIN XapakTep Pa3IMYHbIX IPOLIECCOB OKPYKAIOIIETO MHPA.

AJITEBPA

yMeThb!

®  BBINOJHATH apUPMETHUYECKUE JACUCTBUS HaJ YHUCIAMH, COYeTas YCTHbIE U
NUCbMEHHBIE TPUEMBbI; HAXOAWUTh NPUOTMKEHHbIE 3HAYEHHUS BEJIWYMH U
NOTPEIIHOCTA BbIUMUCIEHUN (a0CONIOTHAsT M OTHOCHUTENbHAsA); CpPaBHUBATH
YUCJIOBBIE BBIPAKEHUS;

®  HAXOAWTh 3HAUYEHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIpQXCHUI Ha OCHOBE ONPEIENICHUs, HCIOJIb3ysd MpU HEOOXOIUMOCTU
UHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BAThCS NPUOIMKEHHOW OIIEHKOM Mpu
NPAKTUYECKUX pacyeTax;

®  BBINOJHATH NMPEOOPA30BAHMS BBIPAKEHHUM, MpUMEHssT (OpPMYIIbl, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JJorapruPMOB, TPUTOHOMETPUIECCKUX (PYHKIIUN;

* IToMmuMO YyKa3aHHBIX B JaHHOM pasjiefie 3HaHWW, B TpeOOBaHHS K YPOBHIO
MOATOTOBKM  BKIIIOYAIOTCS  TaKKEe 3HAHMS, HEOOXOAWMBIC I OCBOCHHUS
MIEPEUNCIIEHHBIX HUKE YMEHUM.



HCNO0JIb30BAaTh MNPUHOOPETEHHbIE 3HAHMA W YMEHUS] B MNPAKTHYeCKOM
NeSITeJIbHOCTU U MOBCETHEBHOM KM3HU:

JUTSI TIPAKTHYECKUX pacueToB 1o ¢dopMynaMm, BKItoUas (GOpPMYIIBI, COMEpIKaIIue
CTENEHU, PAJUKaJbl, JOrapu@mMbl U TPUTOHOMETPUYECKUE (PYHKIIUU, UCTIOIb3YS
npy HE0OXOJUMOCTH CIPABOYHBIE MATEpUAIIbl U MPOCTEHIINE BHIYUCIUTEIbHBIC
YCTPOMCTBA.

DOyHKUUM U Tpaduku

yMeThb:

BBIUMCIIATh 3HaueHHEe (QYHKIUM IO 3aJaHHOMY 3HAYEHUIO apryMeHTa IpHu
Pa3IMYHBIX COC00ax 3adaHus PYHKIINH;

ONpENENSATh OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKLHH, WIUTFOCTPUPOBATh MX Ha
rpadukax;

CTPOUTH rpa¥Ki U3YUEHHBIX QYHKUINN, HIUTIOCTPUPOBATH 1O TpauKy CBOMCTBA
AJIEMEHTAPHBIX (PYHKIINH;

UCIOJb30BaTh MOHATHE (QYHKIUM ISl ONMCAaHUS M aHajiu3a 3aBUCUMOCTEN
BEJINYMH;

HCMOJIb30BAaTh MNPHOOpPETeHHbIe 3HAHUA W YMEHHMSI B TMPAKTHYECKOI
HeSITeJIbHOCTH M TOBCEeTHEBHOM KU3HHU:

JUISl ONMCAaHUs C OMOIIbIO (YHKIIMH pa3IMYHbIX 3aBUCUMOCTEN, TTPECTABIICHUS
uX rpaduyecKu, HHTEPIpETauU rpauKoB.

HAYAJIIA MATEMATHYECKOI'O AHAJIN3A

yMeTb.

HaXOJIUTh MMPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUH;

WCITOJIB30BaTh TPOU3BOJHYIO JIJISI M3YYCHHUS CBOMCTB (YHKIHMHA W TTOCTPOCHHS
rpaduKoB;

OPUMEHSATh TPOU3ZBOJHYIO JUIsl TPOBEACHUS MPHUOIMIKEHHBIX BBIYHCICHUN,
pemaTh 3aJadd MPUKIATHOTO XapakTepa Ha HAXOXKICHUE HaWOOJBIIETO W
HAaWMECHBIIIETO 3HAYCHMS;

BBIYHCIIATh B TMPOCTEHINNX CIydasx IUIOMATd W OOBEMBI C HCIIOIH30BAHHEM
OTIPEICTICHHOTO UHTETPAJIa;

HCNOJIb30BATh NPHOOPETEHHbIe 3HAHMS M YMEHHS B MNPAKTHYECKOH
NAesITeJIbHOCTU M NOBCEIHEBHOM KU3HU JIJIS:

pelieHusl TPUKIAIHBIX 3a7a4, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKUX U
¢usnuecknx, Ha HaWOONBIIME W HAUMEHBIIUE 3HAYCHHUS, HAa HaXOXKICHUE
CKOPOCTH U YCKOPEHHSI.

YpaBHeHUS U HEPABEHCTBA

YMETh:

pemarh parmoHaIbHbIE, MOKa3aTeJbHBIE, norapupMUUIECcKue,
TPUTOHOMETPUUECKHUE YPAaBHEHUS, CBOMSIIMECS K JUHEHHBIM M KBaJAPAaTHBIM, a
TaK)XK€ aHAJOTUYHbIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BaTh TpaUueCKUil METO] pellieHUs] YpaBHEHUN U HEPABEHCTB;
U300pakaTh HA KOOPJIMHATHOM IJIOCKOCTU PEIIEHUs ypaBHEHHUI, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;



COCTAaBJIAATH W PCHIIATh YPABHCHHA W HCPABCHCTBA, CBA3BIBAIONINMC HCHU3BCCTHLIC
BCJIIMYHUHBI B TCKCTOBBIX (B TOM 4YHUCJIC HpI/IKJIa,Z[HBIX) 3aJgavdax.

HCNO0JIb30BaTh MNPUHOOPETEHHbIE 3HAHUS W YMEHUSI B INPAKTHYeCKOW
NeSITeJIbHOCTU U MIOBCETHEBHOM KNU3HU:
JUISl TIOCTPOCHUS U UCCIIEAOBAHUS MPOCTEUIIINX MAaTEMAaTHYECKUX MO/IEIICH.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

yMeThb:

pemiaTh MpocTeiire KOMOMHATOPHBIE 3aJaud METOJOM Tepedopa, a TakkKe C
HCTIOJb30BaHUEM M3BECTHBIX (hOPMYIT;

BBIYKCIIATH B MPOCTEHIINX CITydasX BEPOSTHOCTH COOBITHUI Ha OCHOBE MOJCYETA
YHCJIa UCXOJIOB;

HCIO0JIb30BAaTh MNPHOOPETEHHbIC 3HAHMA W YMEHHS B INPAKTHYECKOH
NAeATeTbHOCTH U NIOBCEIHEBHOM KM3HU:

JUISl AaHAJIA3a PEaJbHbIX YMCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BHJIE AUarpamw,
rpauKoB;

aHaJIM3a NH()OPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeTh:

pacro3HaBaTh Ha YEPTEKAX U MOJEIAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpeXMEPHBIC OOBEKTHI C UX OMUCAHUAMU, U300PaKCHHUSIMU;

OMKCHIBATh B3aMMHOE PACIOJOKECHUE TPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE,
aApeSyMeHmupoB8ams C80U CYHCOEHUS 00 IMOM PACNOTIOHNCEHUU;

aHaJM3UPOBaATh B MPOCTEHIINX CIy4asX B3aUMHOE PacCIlOJIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

M300pakaTh OCHOBHBIC MHOTOTPAHHUKH M KPYTJIBIE TEJIA; BHITOTHATH YEPTEKHU T10
yCIIOBUSIM 3a/aY;

cmpoums npocmetiuiue cevenus Kyoa, npuzmsl, NUPaAmMuobl,

pemaTh IUIAHUMETPUYECKHE M IIPOCTEHINNE CTEPEeOMETPHUUYSCKHE 3aJadyd Ha
HaXO0XJEHNE TEOMETPUICCKUX BEIMYMH (IJIMH, YTJIOB, IUIOMIAACH, 00bEMOB);
WCITOJIB30BaTh TPH PEIICHUH CTEPEOMETPUUYSCKHX 3a/lad TUIAHUMETPUYCCKHE
(hbaKThl ¥ METO/IBI;

IIPOBOIUTH JOKAa3aTeIbHBIC PACCYKICHUS B XOC PEIICHUS 3a/1a4;

HCMO0JIb30BaTh MNPUOOPETEHHbIE 3HAHMS W YMEHUSI B NPAKTHYECKOW
NesiITeIbHOCTH U TIOBCETHEBHOM JKM3HU:

JUTSL UCCIIeIOBaHUS (MOJICTMPOBAHUS) HECIOKHBIX MPAKTUYSCKUX CHUTyaIlud Ha
OCHOBE M3y4YEHHBIX (POPMYII U CBOKCTB (HUTYp;

BBIYHCIICHUS 00BEMOB M TUIOMIACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN TPH
pEIICHUH MPAKTUYECKUX 3aJ1a4, UCTIOIb3Ys PU HEOOXOAMMOCTH CIIPABOYHUKU U
BBIYHCIIATEILHBIC YCTPOUCTBA.

1.4. PexomMeHnayeMoe KOJIMYECTBO YACOB HA OCBOEHHE IPOrPaMMBbI I CHUTLIUHBI:

MaKCHUMaJIbHOU y4eOHOM Harpy3ku odyuaromierocs 232 yaca, B TOM YHCIIE:
00s13aTeIbHON ayTMTOPHOM yueOHOM Harpy3Kku oOydarorierocs 156 yaca;



CaMOCTOSITENIbHOM paboThl oOyuatonierocs 54 yacos; npakruyeckux 3ansatuil 101
qac, KOHCyJpTauui — 22 yaca.



2. CTPYKTYPA U IPUMEPHOE COJEPXAHUE YUEBHOM

JANCHUITIJINHBI
2.1. O0bem yueOHOM TUCHUIJIMHBI U BUIbI Y4eOHOH padoThl

Bua y4eOHoii padoTsl

Oovem uacoe

MaxkcumanbHasi ydeOHasi Harpy3Ka (Bcero) 232
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 156
B TOM YHCJIE:

MPAKTHYECKUEC 3aHATHUS 101

KOHTPOJIbHBIE PaOOTHI 14

KypcoBas pabota (ITpoeKT) -
CamocrosiTeibHas paboTa o0yuariierocs (Bcero) 54
B TOM YHCIIE:

caMOCTOsTeNIbHAsg paboTa HaJl KypcoBOM paboTO (ITPOEKTOM) -
-8HeayOUmopHas Camocmosmebhas paboma, 7
-10020MOBKA 00KIA008 U NPEe3eHMAYUU, 7
-cocmasiieHue KOHCNeKmos U peuleHue 3a0au, 7
-camocmosimenvHoe uzyyeHue Mamepuaia u 8bInoJHeHue 3a0aHUll; 7
-cucmemamu4eckas npopadomKa KOHCNEKmMO8 3aHAmMull U Mamepuanos 9
napazpagha yueonuxa,
-n0020MOBKA OMBEEMO8 Ha KOHMPOAbHblE BONPOCHI, 7
-8bINOJIHEHUE UHOUBUOYATIbHBIX 3A0AHUT; 5
-npUMeHeHue annapama MamemamuiecKko2o aHaiu3a K peuleHuro 3a0ay 3
no memam: «llpoussoonas u eé npumenenuey, « Mnmezpany,;
-noemopenue meopemuyeckKo20 Mamepuala no 2eoMempuu. 2(+2)
Hrorosas arrecranus B popme IK3aMeHa




2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM
JTUCHUILIMHBI «MatemaTtuka: airedpa U Hadajla MaTeMaTUIeCKOTO aHaIN3a; TECOMETPHUS»
s cneruanbHocten 44.02.02 — [IpenonaBanve B HaYaIbHBIX KJlaccax,

44.02.01 —TomkonpbHOE 0Opa30BaHKE

HanmeHoBanme Conep:xanue yueOHOT0 MaTepuasa, jaboparopHbie U ObLem Vposens
NpaKTHYeCKUE PadoThl, CAMOCTOSITEIbHASL padoTa 00y4arouuxcs, KypcoBas
pa3zesioB H TeM 4acoB OCBOEHUSA
padoT (MpoeKT)
1 2 3 4
BBenenne Coaep:xanue y4ye0HOro MaTepuaJia: 2
MateMaTiKa B HayKe, TEXHHUKE, YKOHOMHKE, MH(POPMAITHOHHBIX TEXHOJIOTHIX H 2
MPaKTUIECKOH nesTenpbHOCTH. Llemn n 3aga4un n3ydeHusl MaTeMaTuKy Ipu
ocBoeHnn cnenuainbaocteii CITO
Paznen 1. 28 (+8)
OCHOBBI TPUTOHOMETPHUH
Tema 1.1. Conep:xanue v4e0HOT0 MaTepHaaa: 2 2
TpuroHoMeTpUdECKHE 1. | Pagnannas mepa yrima. CuHyC, KOCHHYC, TAHT€HC W KoTaHTreHC. OCHOBHBIC
(GYHKIMHI YUCIOBOTO TPUTOHOMETpHYECKHE TOXaecTBa OCHOBHBIC (DOPMYIBI TPUTOHOMETPUU
aprymeHra [IpeoOpazoBaHus TPUTOHOMETPHUUECKUX BBIPAKECHUH.
[paktryeckue 3ausaTHa. Pemenne 3agad o teme: «Panmannas mepa yria. 4
CuHyc, KOCHHYC, TAHT€HC B KOTaHTeHC. OCHOBHBIC TPUTOHOMETPUICCKUE
toxkaectsa. [IpeoOpa3oBaHuss TPUTOHOMETPHUCCKUX BBIPAKCHHIN.
CamocrosiTensHas paboTa 00y4aromuxcs:
1.CocTaBUTh KOHCTIEKT U PEIIUTH 33724 1Mo TeMe: «DopMysibl TOJIOBUHHOTO 2
yria. [Ipeobpa3oBaHust CyMbl TPHTOHOMETPUYCCKUX (DYHKIUI B IPOU3BEACHUE U
MIPOU3BENICHUE B CYMMY.
2.I1oAroTOBUTH MOKJIA/ U MPE3CHTAIUIO 110 TeMe: «MaTeMaTHKa B HayKe, 2
TEXHUKE, SKOHOMHUKE, HHPOPMAINOHHBIX TEXHOJIOTUSIX U MPAKTHYCCKOH
JIESITETTbHOCTI
Tema 1.2. Conep:xxanue v4e0HOro MaTepuaJja: 4 2
(I)yHI(].[I/II/I, UX CBOUMCTBA U 1. TpI/IFOHOMCTpI/I‘I@CKI/Ie Q)YHKHI/II/I u ux FpaCI)I/IKI/I. CsoiicTBa
rpadukn TpUroHOMeTprdecknx QyHkuuii. Yucnosas gpynkmus. [IpeodpasoBanue
rpa¢ukoB. YeTHsble 1 HeueTHbIE PyHKINH. [lepuoamueckue GpyHKIHH.
Bo3spacranue u yobiBanue QyHkimii. JkctpeMmymsl. MccneaoBanue
¢byukimii. CBOMCTBAa TPUTOHOMETPUUECKHUX (DYHKIUH.
Ipaktuueckue 3austus. [Ipeobpazosanue rpadukos. MccnenoBanue QyHKIUI. 6
KontpoabHas pagora Nel nmo teme: « Tpuronomerpunueckue GpyHKIHN. 2
CamocrosiTenbHas padoTa 00yJaroIuXCs: 2
CaMocCTOSITENbHO MTPOPadO0TaTh KOHCIICKT 3aHATHSA U MaTepHa maparpada
yaeOHHKA.
BeimonauTh 3a1anus mo teme: «lMccaenoBanue QyHKITHI
Tema 1.3. Conep:xkanue yueOHOT0 MaTepuaa: 4 2
TpuroxHomerpuieckue | 1. | ApkcuHyc, apKKOCHHYC, apKTaHTeHC. PeleHne mpocTenmx
YPaBHCHHUA 1 TPUTOHOMETPUYECKHUX YpaBHEHUN. PellleHne TpUroHoMeTpu4ecKux
HCPaBCHCTBA. ypaBHeHUM. PereHne TpuroHoMeTpuUeCKNX HEPaBECHCTB.
IIpaktuueckue 3aHsaTHs. PelieHne TpUroHoMeTpU4YEeCKUX ypaBHeHU. Perenue 5
TPUTOHOMETPHUECKHX HEPABEHCTB.
KontpoabsHas padora Ne2 no teme: « Tpuronomerpuyeckne ypaBHeHHs U 1
HEDABEHCTBAY.
CamMocrosiTenbHas paboTa 00yJaroIHXCs: 2
IToaroToBUTH AOKIJIAA U MPE3EHTALHMIO 10 TeMe: «ICTopusi BOSHUKHOBEHUS U
Pa3BUTHS TPUTOHOMETPUIY.
W3y4nTs MaTepuan U BHIIOTHATE 3aIaHUS 10 TeMe: «Penrenue cucrem
TPUTOHOMETPUYCCKHX YPaBHEHHIN».
Paznen 2. 18(+7)
IIpsiMble U TUIOCKOCTH B
MIPOCTPAHCTBE
Tema 2.1. Conep:xanue v4e6HOr0 MaTepuaaa 2 2




AKCHOMBI CTEPEOMETPHH U
WX TPOCTEUIITNE CIEICTBUS

1. | Akcuomsl crepeomerpur. CyIiecTBOBaHKE INIOCKOCTH, MPOXOISIICH depe3
JAHHYIO TPSMYIO0 M JaHHYIO TOYKy. llepeceuenne mpsMOi ¢ ITOCKOCTBIO.
CymecTBOBaHME TUIOCKOCTH, IPOXOIAIICH Yepe3 TPH JaHHBIE TOUKH

CamocrosiTenbHas paboTa 00yJaroIuXCs:
CocraBuTh TE3UCHI TeM: «3aMedaHue K akcuome |»; «Pa3duenne npocrpancTsa
TUIOCKOCTBIO Ha JIBa MOJIYNPOCTPAHCTBAY.

Tema 2.2.
[MapamrenbHOCTH
MPSMBIX U TUIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | [apamnenbHBIe TpsSMbIe B MPOCTpaHCTBE. [Ipu3pak mapaieIbHOCTH
npsambix. [Ipu3Hak napamuienbHOCTH MOpsAMOM U TwiocKocTH. [lpu3Hak
napaIeIbHOCTH INTIOCKOCTEH.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipr3HaK mapauieTbHOCTH PSAMBIX.

- [Ipu3Hak napanaenbHOCTH NPSMOM U INIOCKOCTH.
- [Ipu3Hak mapamienbHOCTH MIIOCKOCTEH.

CamocrosiTenbHas paboTa 00yJaroIMXCs:

CocraBuTh KOHCIIEKT TeM: «l300pakeHne MpPOCTPAaHCTBEHHBIX (QUTYp Ha
IUIOCKOCTH», «CyIIecTBOBaHWE IUIOCKOCTH, MAapaiIeIbHOW NaHHON IUIOCKOCTH.
CBolicTBa NapauIeIbHbIX IIOCKOCTEW

Tema 2.3
[lepnenanKynIIpHOCTD
IpPSIMBIX U IIJIOCKOCTEHR

Coaep:xanue yueOHOro MaTepuasa

1. | IlepneHOUKYISIPHOCTH NIPSMBIX B IIPOCTPAHCTBE. IIpusHak
NEPIECHIUKYISIPHOCTH NIPSAMOM U IUNIOCKOCTH. IlepneHIuKyssp 1 HaKJIOHHAs.
Teopema 0 Tpex NepHEHIUKYIAPAX.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipu3Hak nepneHAUKyIIPHOCTH MIPSIMOM U IUIOCKOCTH.
- [lepnenaukynsp u HakiIOHHas. Teopema o Tpex NepreHIuKyJIsapax.

Konrpoabnass paGora Ne 3 mno Teme: «llapanieabHocTh U
NepneHIuKYJISIPDHOCTD NPSIMBIX U IJIOCKOCTE»

CamocrosTensHas paboTa 00yJaromuxcs:
CocTaBuTh KOHCIIEKT TeM «CBONCTBA NEPNEHANKYISPHBIX NPSIMOM U
TUIOCKOCTHY, «PaccTosiHne MEXIY CKPEIIMBAIOIINMHUCS PSIMBIMIY.

Paznen 3.
KoopauHaTs! 1 BEKTOPHI

16(+5)

Tema 3.1.
JlexapToBbI KOOPAUHATEI
B IIPOCTPAHCTBE

Conep:kanue y4e0HOI0 MaTepuaja

1. | BBenenue nexapTOBBIX KOOPJUHAT B IPOCTPAHCTBE. PaccTostHuE MEXIY
ToukaMu. KoopAnHATHI cepeIuHbI OTpe3Ka. YTOI MEXIY
CKPEIIMBAIOIMMUCS MPSMBIMH. YTOJI MEXy IPSMOI 1 IIIOCKOCTHIO. YTOII
MEXIY IIOCKOCTIMH

2

IIpakTuueckue 3aHsTHSA.

- Paccrosinue mMexy Toukamu. KoopanHaThI CepeHbBI OTpe3Ka.

- Yroin MexIy CKPEIIMBAIOIIMMUCA MPSMBIMU. YTOJ MEXIy MNpsSMON u
IIOCKOCTBIO.

- Yros Mexkay MIOCKOCTSIMU

CamocrostensHas padota obydatomuxcst: [IoAroTOBUTh Npe3eHTallH 110 TEMaM:
-[IpeoOpazoBanue CHUMMETPHH B IPOCTPAHCTBE.
-J/IBwkenne B npoctpancTse. [lapamiesbHbIi HepeHoc B IPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Conep:xanue v4e0HOIr0 MaTepuaJia

1. | Bexropsl B mpocTpaHcTBe. JleHcTBUS HaJl BEKTOPAaMH B IIPOCTPAHCTBE. YTOI
MEX]Ty BEKTOPaMH.

2. | KommnanapHsie BeKTOphI. PaziiokeHne BEeKTOpa M0 TPEM HEKOMIUIAaHAPHBIM
BEKTOpaMm

3. | YpaBHeHHE IOCKOCTH

IIpakTuueckue 3aHATHSL.

- JleficTBus Haj BEKTOpaMH B IPOCTPAHCTBE.

- Yron MexJy BEeKTOpaMH.

- Pa3nokenue BekTopa 1o TpeM HEKOMILUIAHAPHBIM
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CamocTrosTenbHas paboTa 00yJaromuxcs:
CocraBuTh OMOPHBII KOHCIIEKT U BBIMOJIHUTH 33JaHusl [0 TeMaM: «Pa3noxenue
BEKTOPA 110 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM)

Pasnen 4.
Haugama
MaTEMaTHYECKOr0 aHaIM3a

29(+14)

Tema 4.1
[IpousBonHas.

Coaep:xkanue v4e0HOIro MaTepuaJja

1. IlocnenoBaTeIbHOCTH. Crioco0bl 3aJIaHUS U CBOMCTBA YMCIIOBBIX
nocieaoBatenbHocTel. [lonsarue o Mpeaciic mocjaca0BaTCIbHOCTH.
CyMMI/IpOBaHI/Ie MOoCIeA0BaTEIbHOCTEN. beCkoHEeuHO y6LIBaIOIIIaﬂ
TCOMCTPHUYCCKAs IMPOIrpecCud U €€ CyMmMa.

2. | Ilpupamenune pynkipm. [loHsTHE 0 KacaTenbHOH K rpaduKy QyHKITHH.
MTrHoBeHHas CKODOCTb BMKeHUs. [IponsBonnas. [IpaBuia BEIYUCACHUS

IIpaktuueckue 3aHATusA. PewmieHne 3agady Ha HaXOXXIEHUE TPOU3BOIHOM,
WCTIONB3YS OIpeeNICHIE U IIPABUIIA BEIYHCICHAS IPOU3BOIHBIX.

CamocrositensHas paboTa 00y4aromuXxcs:
Cucremarnueckas IpopadOTKa KOHCIIEKTOB, PEIICHHE 3a/1a4 Ha BBIYHCIICHHE

3. | IIpousBoaHas cioxkHoM GvHKIMU. [TPOU3BOAHBIE TDUTOHOMETPUIECKHX

[IpakTrueckue 3aHATHA. Pemenue 3amad o reme:
- [Ipon3BoaHAs CIIOKHOHN (QYHKITHH.
- [Ipon3BoiHBIC TPUTOHOMETPUYECKHX (PyHKIHI.

NN

CamocrositenbHas paboTa 00yJarommxcs.
BEINONMHUTE HHAMBUTYAIbHEIE 3aJaHHA 110 TeMe: «BrIaucieHrne Tpor3BOIHOMH
CJIOXKHBIX (PyHKIUI.

Tema 4.2
IIpumenenue
HEIPEPBIBHOCTU U
MIPOU3BOHOM

Conep:xanue yue0OHOro MaTepuajia

1. | lIpumenenue HenpepeiBHOCTH. KacarenpHas k rpaduky ¢pyakunu. [IpusHak
Bo3pactanus (yObIBaHM) GyHKINH. KpuTHdeckune TOUKH QyHKIHH,
MaKCUMYyMBI I MUHHMYMBIL.

IIpakTuueckue 3aHsTHS.
- KacarenpHas k rpaduxky QyHKIHH.
- Kputnueckue Touku QyHKINN, MaKCUMYMBI I MUHUMYMBI.

CamocrosiTensHas paboTa 00y4aromuxcs:
CocTaBUTh TE€3UCHI U BBHIIOTHUTH YIPaXHEHUS 110 TeMe: «[IpubnmxeHHsle
BBIYHCIICHUA.

2. | UccnenoBanue GpyHKIMH ¢ TOMOIIBIO MPOU3BOIHOMH. Hanbomnbiee u
HauMeHblIee 3HaYeHUe QYHKIHH

[IpakTuueckue 3ansaTus. Penienue 3amay mo remam:
-Uccnenoanne GpyHKIUHA C TTOMOIIBIO POU3BOIHOM
-Haxox/1eHue HanOOoJIbIIero U HAMMEHBIIIETO 3HAYCHUH (DYHKITUH.

KonTpoabHasi pagora no teMe Ne 4: «I[Ipou3BoaHasA ¥ €€ NpUMeHEeHHue»

CamocrostensHas paboTa 00yJaromuXxcs:
Cucremarnueckas IpopadOTKa KOHCIIEKTOB M BBITIOJIHEHUE 3aJaHUH 110 TeMe:
«[IpumMeHeHne MPON3BOAHON K HCCIEAOBAHUIO (DYHKIMI.

Tema4.3
[lepBooOpasnas

Conep:xanue v4e0HOro MaTepuaJjia

1. | Onpenenenue neppoodOpazHoit. OCHOBHOE CBOHCTBO mepBooOpa3Hoit. Tpu
IIpaBUJIa HAXOXKJCHUS TIEPBOOOPA3HBIX.

ITpaktuueckue 3ausaTus. OCHOBHOE CBOHCTBO NepBooOpasHoi. Tpu npaBuia
HaXO0XKJICHHUS TIEPBOOOPa3HBIX.

CamocrositesnsHas paboTa 00y4aromuXxcs:

[ToaroroBUTH NOKIAA M MPE3EHTALMIO MO TeMe: «McTopuieckue CBeIeHNs O
epBOOOPa3HOIY.

Perienue 3a/1au Ha HaX0XKAEHUE IEPBOOOPA3HOIA.

Tema 4.4
HnTerpan

Coaep:xanne v4e0HOI0 MaTepuaja

1. | IonsTre KpUBONIMHEHHOI Tpamenun. [lomane KpUBOIMHEIHOM Tpareum.
Wuterpan. ®opmyna Hetotona — Jlelioauma. [Tpumenenne hpopmyIibt
HerotoHa - Jle#tOHuUIIa TP HAXO0XIEHUH TUIOIATN KDUBOJNHEHHON

IIpakTrdeckue 3aHsaTHA. Pemenue 3aad Ha BEIUUCIIEHHE HHTErpaa U IJIomau
KPUBOJIMHEHHOHN TpamnenuH.

KonrpoabHast padora Ne 5 o Tteme: «IlepB0o0o0pa3Hasi 1 HHTErpaa»
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CamocTrosTenpHas paboTa 00yJaromuxcs: 2
BrmoaauTs 3amanms mo teme: «IIppuMeHeHus] HHTerpajay
Paznen 5. 10(+5)
MHoOrorpaHHuku  Teia
BpAaICHAS
Tema 5.1 ConepxaHue V4eGHOI0 MaTepHuaia 2 2
MHOTOTpaHHHUKH. 1. | JdByrpaunsiii yroa. TpeXrpaHHBI ¥ MHOTOTPAHHBIA YTiIbl. MHOTOTPaHHHKH.
[Mpuzma. M300paskeHne MpU3MBI U IOCTPOEHUE ee ceueHni. [Ipsimas npusma.
ITapanenenunen. IIpsaMoyronbHbIi napaienenumnes,.
IIpaktuueckue 3anstus. Pemenue 3amau no teme: «lIpusma. [lpsmas npusma. 2
[Tapannenenunen. [IpsMoyroapHslil napamieIenunen.
CamocrosiTenbHas paboTa 00yJaroIIIXCs: 1
Koncmekr tem: «lleHTpanpHas ciMMeTprs Hapaiuienennieaay, «CHMMeTpHs
MPSAMOYTONBHOTO TTapaUIeNeITIIIe .
2. | Impamupma. [MocTpoeHne mHpamMuIBI M €€ TUIOCKUX CeYCHUH. Y cedeHHas 1 2
mupamuaa. [IpaBunsHas mupaMua.
IIpaktuueckue 3ansaTus. Pemenue 3agau no teme: «lIupamuna. ¥Yceuennas 1
nupamua. [IpaBribHast TUpaMUIay.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
IMoxaroroBuTh npe3eHTaINIO 10 TeMe: «[IpaBUIbHBIE MHOTOTPAHHHUKI.
Tema 5.2 Copnepxanye v4e0HOIr0 MaTepHaJa 1 2
Tena U NOBEPXHOCTH 1. | Hunusap. Cedenus nunauHapa miockocTsiMu.. Konyc. CedeHue koHyca
BpAIICHHA mwiockocTsmu. [llap. Ceyenne mapa miockocTbio. CUMMETpHSI miapa.
[Ipaktnueckue 3ausTus. Pemenwe 3amau mo temam: «L{umunmgp», «Komycy, 1
«1lapy.
KonTpoJsbHas pabora Ne 6 no teme: «MHOrOrpaHHMKH M TeJia BPallleHUs» 2
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
ITonroroButh KOHCHEKT TeM: «KacarenbHas INIOCKOCTH K I1apy. BriucanHbie u
onucaHHble MHOrorpanHuky. [lepeceuenue nByx chepy.
Pa3ned 6. 18(+6)
W3MepeHns B reoMeTpun
Tema 6.1. Conep:kanue y4e0HOI0 MaTepuaJa 2 2
O6némer Muororpanaukos | 1. | Ilorarue o6bemMa. OObeM NpAMOYronbHOro napajienenumnena. Oobem
HaAKJIOHHOTO mapautenenunena. O0beM npu3Mbl. PaBHOBEHKHE Tela.
[MpakTH4eckue 3aHATHS. 6
Pemenue 3amau mo Temam: «OO0beMm mapamnenenumnenay, «O0beM NPU3MBD),
«O0BeM THpaMUIBD».
CamocrosiTenbHas paboTa 00yJaroIuXCs: 4
W3y4nTs MaTepua U BRIIOTHATE 3a4aHus 1m0 TeMaM: «O0BEM ycedEHHOM
mupamMubDy, «O0BEMBI TOTO0HBIX TEI.
Tema 6.2. 1. | O6bem mumuHapa. O0BEM KoHyca. OO0BeM mapa. [Inonrans 60KoBO 2 2
OOBEMBI U TIOBEPXHOCTH MTOBEPXHOCTH IHIHHApPA. [1mommaas 00koBoi moBepXxHOCTH KoHYyca [Lnomanp
TEJ BPaLICHUS ctepsl.
ITpaxkTudeckue 3ausaTus. Pemenue 3anau nmo remam: «O0beM U Iona s 60KOBOH 6
MOBEPXHOCTH IUIHHApPa», «O0BEM M IIOmanb OOKOBOHM MOBEPXHOCTH KOHYCay,
«O0BeM 1mapa 1 mwionaab chepo»
KontpoasHas pagora Ne7 mo Teme «O0bEMBbI M MJIOMIAAH MOBEPXHOCTH 2
CamMocrosiTenbHas padoTa 00yJaroIHXCs: 2
W3yunts MaTepuai u BBIIOJHUTE 3a1aHus 110 TeMe: «O0beM yCeueHHOTO
KOHyca», «O0beM MapoBOro CErMEHTa M CEKTOpay.
Paznen 7. 4
Pa3zeutue nonsTus o
4HCIIe
Copep:xanue y4yeOHOr0 MaTepHaJa:
Henbie u panmonansHble uncia. JeiictButensHble yncia. [1pubnmkeHHbIe 2 2
BbruucneHns. KommiexcHele yucia
IIpakTrdeckue 3auaTHA. Pemenue 3agad o Teme: «Apudmernaeckue neiicTBrs 2

HaJl 9YMCIIaMH, HaX0XK/ICHHE IPUOIIDKEHHBIX 3HAYeHUH BETMYMH U OTPEIIHOCTEH
BBIYUCIICHIH (a0COTIOTHOM M OTHOCHTENHHOH ), CPAaBHEHHE YHCIOBBIX
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BBIPAKECHUI»

Pa3znen 8. 21 (+6)
CreneHHbIe, TOKAa3aTENbHbIC
1 JIoTapu(PMIIECKUE
GhyHKIIH
Tema 8.1. ConepxaHue V4eGHOI0 MaTepHAJIA 2 2
KopHwu, crenenn 1. | KopeHns n — i1 cTenenu u ero cBoicTBa MppaunoHaibHble ypaBHEHHUS.
CrerneHb ¢ pallMOHAIBHBIM TIOKa3aTeleM
[Ipakrrueckue 3anaTus. Pemenue 3anau no remam: «KopeHsb 7 — i cTeleHH U €ro 3
CBOHCTBaY, «/ppannoHaNbHbIC YpaBHEHU», «CTETEHb C pallOHAIBHBIM
MIOKa3aTeIeM»
CamocrosTenpHas paboTa 00yJaroIuXCs: 2
BrimonHaenue 3amaHuii Ha Mpeodpa3oBaHue BEIPAKECHUH, COEPKAINX KOPHHU 71 —
f CTENIEHH M CTETICHb C PALMOHAIHHBIM MOKa3aTEIeM.
Tema 8.2. Conenkanue viedGHOro MaTenyaaa 2 2
Jlorapugmsr. 1. | ITokazaTenpHast QyHKINSL, ee cBoiicTBa U rpaduK. Pemenne mokasaTenbHBIX
[MokaszaTenpHAS 0 ypaBHeHHH. PereHne nmokasareibHbIX HEPABEHCTB.
JorapupmMudeckas [paktiueckue 3anaTus. Pemenue 3anau no remam: «[lokazarenbHas GpyHKIuS, 6
¢byHKIMH. ee cBolicTBa u rpaduk», «PerieHne nokasaTenbHbIX ypaBHeHUI», «PerieHne
MOKa3aTeIbHBIX HEPABCHCTBY.
CamocrosiTenbHas paboTa 00yJarOIIMXCS: 2
BrimonHeHue 3a1aHMi HA pPEIIeHNE TI0Ka3aTeNNbHBIX YPAaBHEHNI 1 HEPABEHCTB.
2. | Jlorapupmer u ux cBoiictBa. Jlorapupmudeckass QyHKIUS, ee CBOHCTBA U 2 2
rpaduk. Pemenue norapuMuiaeckux ypaBHEHUH 1 HEPABEHCTB.
[paktrueckue 3anaTus. Pemenue 3anad no remam: «Jlorapudmsl n ux 4
CBOHCTBaY, «Penienue norapupMUIECKUX YPaBHCHUH U HEPABCHCTBY.
KonrpoubHas pa6ora no teme Ne 8: «Iloka3arenbHasi u jorapupmuyeckast 2
GyHKIMNY.
CamocrosiTenbHas paboTa 00yJaroIHXCS: 2
CocTaBUTh ONOPHBIHM KOHCTIEKT TeMbl «lIpou3BoHas mokas3aTenbHOM 1
Jorapu(pmMu4ecKoi GYHKIMN» U BBITOJHHUTH 3aJaHUSI.
[ToAroToBUTH AOKNIAMA M Ipe3eHTaIHIo 10 Teme: «VIcTopusi BOSHUKHOBEHHS
MOHSITHSI ToTapudm»
Paznen 9. 10 (+3)
Kombunatopuka. Teopus
BEPOSITHOCTEM.
Maremarnueckas
CTAaTHCTHKA
Tema 9.1. Copaep:xanue yueOHOT0 MaTepHaJia
SrieMeHTBI KOMOHHATOPHKH OcCHOBHbBIE TOHATHS KOMOWHATOPUKH. 3ajjaud Ha TOJICYET YHUCIa pa3MelieHH, 2 2
MepPeCcTaHOBOK, coueTaHWil. Pemnienue 3amgad Ha mepebop BapuaHToB. Dopmyna
6unoma Hrrorona. CBoiicTBa OMHOMUHANBHBIX K03(duimenTos. TpeyronpHUK
ITackans.
IIpakTnueckue 3ansTud. Penienue 3aj1a4 Ha IOACUYET YUCIA Pa3MELEHUIH, 2
MepeCTaHOBOK, COUETAHUI
CamocTrosTenpHas paboTa 00yJaromuxcs: 1
Pemenne 3a1a4 Ha MOICYET YKCIIA Pa3MENICHHH, TEPECTAHOBOK, COUETAHUHI
Tema 9.2. Coaep:xanue yuedOHOro MaTepuaja
ONeMEHTBI TEOpPUH Co0bbITHe, BEPOSATHOCTH COOBITHS, CTI0KEHNE H YMHOKEHHE BEPOSITHOCTEH. 2 2
BEPOSATHOCTEN IIpakTnueckue 3anatus. Pemenue 3anay no teme «Knaccuyeckoe ornpezesneHue 2
BEPOSITHOCTH. [IpyMEeHeHHe JJIEMEHTOB KOMOHMHATOPHUKH K HaXOXKIAECHHIO
BEPOSITHOCTHY
CamocrositesnsHas paboTa 00y4aromuXxcs: 2
Perenue 3aa4 o temMe «3JIE€MEHTHI TEOPHH BEPOSTHOCTEI»
Tema 9.3. Copep:xanue y4eO0HOr0 MaTepraJia
OneMeHTB MaTeMaTUYeCKo# | TpencraBienne JaHHBIX (TaOJIUIIbI, AUArPAMMBIL, IPapHKH) 2 2
CTaTHCTHKH
156(+54)
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2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM

TUCHHUILUIMHBI «Maremaruka: anreOpa 1 Hadaja aHaau3a; TeOMETPUS s
cnernuanbHocTH 44.02.03 —Ilenaroruka JOMOTHUTENBHOTO 00Opa3oBanus ( B 00J1acTh
MY3BIKAJILHOH esaTenbHoCTH), 49.02.02 —A nantuBHas puznyecKas KyJIbTypa,

54.02.01 —Iu3aiin ( 10 OTpaciIsiM)

HanMenosamue Coaep:xkanue yue0OHOT0 MaTepuasa, JjabopaTopHblie U Obnem Vposens
NpaKTH4YecKHe padoThl, CAMOCTONAITeIbHAsI padoTa 00y4yalomuxcs, KypcoBas
pa3/iesIoB U TeM 4acoB OCBOCHUS
padoT (IpoeKT)
1 2 3 4
Beenenne Copaep:xanue yuyeOHOro MaTepHaJa: 2
MaremaTrKa B HayKe, TEXHHKE, JKOHOMHKE, HH()OPMAITHOHHBIX TEXHOJIOTHSIX H 2
MPaKTUUECKOH AedarenbHocTH. Llenu u 3a1auu n3yueHus: MaTeMaThKH Mpu
ocBoeHuu cnernuansHocreit CI10
Pazpen 1. 28 (+8)
OCHOBBI TPUTOHOMETPHH
Tema 1.1. Conepxanue v4e0HOI0 MaTepUaa: 2 2
TpuroHOMeTpHUYECKHEe 1. | Pagnannas mepa yrima. CuHyC, KOCHHYC, TaHTeHC W KoTaHTeHC. OCHOBHBIE
(YHKLIUH 9HCIOBOTO TpUTOHOMETpHYeCcKHe TokaecTBa OCHOBHBIE (OPMYJBI TPUTOHOMETPUH
apryMeHTa [Ipeobpa3oBaHUs TPUTOHOMETPHUYCCKIX BHIPAKCHHH.
[Ipaktuueckue 3anstus. Pemenue 3agay no reme: «Paanannas mepa yria. 4
CuHyc, KOCHHYC, TAHT€HC B KOTaHTeHC. OCHOBHBIC TPUTOHOMETPUIECKUE
toxkaecta. [IpeoOpa3oBaHUsl TPUTOHOMETPHYESCKUX BBIPAKECHHI.
CamocrosiTenbHas paboTa 00yJaroIIXCs:
1.CocTaBUTh KOHCIIEKT U PEIINTH 3a1a9d TI0 TeMe: «DopMyIIbl IIOJIOBUHHOTO 2
yriaa. [IpeoOpa3oBaHust CyMbl TPHTOHOMETPUIECKUX (PYHKITHIA B IPOM3BEACHUE U
MPOM3BEICHUE B CYMMY».
2.IToAroToBUTH AOKIIAJ ¥ IPE3EHTAIHIO N0 TeMe: «MaTemaTnka B HayKe, 2
TEXHHUKE, SKOHOMHUKE, HH(POPMALMOHHBIX TEXHOJOTUSIX M MPAKTHYECKOM
JICSITETIBHOCTH»
Tema 1.2. Copaep:xanue y4e0HOI0 MaTepuaa: 2 2
®ynkuun, ux ceodictea u | 1. | Tpuronomerpudeckue pyHkuuu u ux rpapuxu. Cpolicrea
rpaduku TpUroHOMeTpHdecknx QyHkuuii. Yncnosas gpynkmus. [IpeodpasoBanue
rpadukoB. YeTHple 1 HeueTHBIe QyHKINH. [leproamaeckie QyHKIIHMA.
Bospacranue u yopBanue GpyHKIUH. DKcTpeMyMBl. VccnenoBanue
¢yHkuuit. CBOHCTBA TPUTOHOMETPUICCKUX () YHKITHH.
Ipakrryeckue 3ansaTus. [Ipeodpa3oBanue rpadukos. VccrenoBanue ¢yHKIHHA. 8
KontpoabHnas padora Ne 1 no reme: « Tpuronomerpnueckne QyHKIHW).
CamocrosTenbHas paboTa 00yJaroIMXCs:
CaMoCTOSITEeNbHO MPOPadOTaTh KOHCIIEKT 3aHATHS W MaTepuai maparpadga.
BrmonauTs 3ananus mo teme: «lccnenoBanne QyHKITHI
Tema 1.3. Conep:xanue y4eOHOTO MaTepHaJa: 4 2
Tpuronomerpuaeckue | 1, ApKcuHYC, apKKOCHUHYC, apKTaHreHc. Pemenue npocredmmx
YPaBHCHHUA 1 TPUTOHOMETPUYECKHUX ypaBHEHUH. Pellienne TpuroHoMeTpuyeckux
HCPaBCHCTBA. ypaBHEHMH. PelieHne TpUroHOMeTpUIEeCKUX HEPaBEHCTB.
IIpaktuueckue 3ansaTUs. PelieHne TpUroHoMeTpuuecKuX ypaBHeHu. Perenne 5
TPUTOHOMETPUICCKHX HEPABEHCTB.
Kontpoabsnas padora Ne 2 no teme: «Tpuronomerpuyeckne ypaBHeHHs H 1
CamocrositesnsHas paboTa 00yJaromuXxcs: 2
IToaroToBUTH AOKIIA U MpE3EHTALHMIO 10 Teme: «/IcTopusi BOBHUKHOBEHUS U
Pa3BUTHSA TPUTOHOMETPHI.
W3yanTs MaTepran 1 BEINOJTHATH 33/1aHus 10 TeMe: «Pemenune cucrem
TPUTOHOMETPHUYECKHUX YPaBHEHHIA».
Paznen 2. 18(+9)
IIpsiMble U TUIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Conepsxanue v4eGHOr0 MaTepuaaa 2 2
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AKCHOMBI CTEPEOMETPHH U
WX TPOCTEUIITNE CIEICTBUS

1. | Akcuomsl crepeomerpur. CyIIecTBOBaHME IIOCKOCTH, MPOXOAAMICH depes
JAHHYIO TPSMYIO0 M JaHHYIO TOYKy. llepeceuenne mpsMOi ¢ ITOCKOCTBIO.
CymecTBOBaHME TUIOCKOCTH, IPOXOIAIICH Yepe3 TPH JaHHBIE TOUKH

CamocrosiTenbHas paboTa 00yJaroIIXCs:
CocraBuTh TE3UCHI TEM: «3aMedaHue K akcuome |»; «Pa3duenne npocrpaHcTsa
TUIOCKOCTBIO Ha JIBa MOJIYNPOCTPAHCTBAY.

Tema 2.2.
[MapamrenbHOCTH
MPSMBIX U TUIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | [TapamenbHbIe TpPsSMbIE B MPOCTPaHCTBE. [Ipu3pak mapaieIbHOCTH
npsambix. [Ipu3Hak napamuienbHOCTH HOpsAMOM U TwiockocTH. [lpusnHak
napaIeIbHOCTH INTIOCKOCTEH.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipr3HaK mapauieTbHOCTH PSAMBIX.

- [Ipu3Hak napanaenbHOCTH NPSMOM U INIOCKOCTH.
- [Ipu3Hak mapamienbHOCTH MIIOCKOCTEH.

CamocrosiTenbHas paboTa 00yJaroIMXCs:

CocraBuTh KOHCIIEKT TeM: «l300pakeHne MPOCTPAaHCTBEHHBIX (QUTYp Ha
IUIOCKOCTH», «CyIIecTBOBaHWE IUIOCKOCTH, MAapaiIeIbHOW NaHHON IUIOCKOCTH.
CBolicTBa NapauIeIbHbIX IIOCKOCTEW

Tema 2.3
[lepnenanKynIIpHOCTD
IPSIMBIX U IIJIOCKOCTEN

Coaep:xanue yueOHOro MaTepuasa

1. | IlepneHOUKYISIPHOCTH MIPSAMBIX B NIPOCTPAHCTBE. IIpuzHak
NEPIECHIUKYISIPHOCTH NIPSAMOM U IUNIOCKOCTH. IlepneHIuKyssp 1 HaKJIOHHAs.
Teopema 0 Tpex NepHEHIUKYIAPAX.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipu3Hak nepneHAUKyISPHOCTH NIPSIMOM U IIOCKOCTH.
- [lepnenaukynsp u HakiIOHHas. Teopema o Tpex NMeprneHIuKyJspax.

Koutrpoabnass paGora Ne 3 mno Teme: «IlapanneabHocts U
NepneHIuKYJISIPDHOCTD NPSIMBIX U IJIOCKOCTE»

CamocrosTensHas paboTa 00yJaromuxcs:
CocTaBuTh KOHCIIEKT TeM «CBONCTBA NEPNEHANKYISPHBIX NPSIMOM U
TUIOCKOCTHY, «PaccTosiHne MEXY CKPEIIMBAIOIINMHUCS IPSIMBIMI.

Paznen 3.
KoopauHaTs! 1 BEKTOPHI

16(+5)

Tema 3.1.
JlexapToBbI KOOPAUHATEI
B IIPOCTPAHCTBE

Conep:kanue y4e0HOI0 MaTepuaja

1. | Brenenue gexapTOBBIX KOOPJUHAT B IPOCTPAaHCTBE. PaccTosHME MEXTY
ToukaMu. KoopAnHATHI cepeuHbI OTpe3Ka. Yol MeXIy
CKPEIIMBAIOIMMUCS MPSMBIMH. YTOJI MEXy IPSMOI 1 IIIOCKOCTHIO. YTOII
MEXIY IIOCKOCTIMH

2

IIpakTuueckue 3aHsTHSA.

-PaccrosHue mexny Toukamu. KoopanHaThl cepeJuHbI OTpe3Ka.

-Yros Mexay CKpEUIUMBAIOIUMMHUCS MPSAMBIMH. YTOJ MEXAy MNpsMOM U
IIOCKOCTBIO.

- Yron Mexay IIOCKOCTSIMH

CamocrostensHas padota obydatomuxcst: [IoAroTOBUTh Npe3eHTallH 110 TEMaM:
-[IpeoOpazoBanue CHUMMETPHH B IPOCTPAHCTBE.
-/IBmwxenune B npoctpancTse. [lapamiesbHbIi nepeHoc B MPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Coaep:xanne v4e0HOI0 MaTepuaja

1. | Bekropsl B ipocTpaHcTBe. JleicTBUs HaJ BEKTOPAMH B MMPOCTPAHCTBE. YTOI
MEXIy BEKTOPaMHU.

2. KOMHJ’IaHapHI)IC BEKTOPBLI. Pasnoxenue BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM

3. | YpaBHeHHE IOCKOCTH

[IpakTryeckne 3aHATHS.

- JleficTBus HaJ BEKTOPAMH B IIPOCTPAHCTBE.

- YToa MeXIy BEKTOpaMu.

- PaznojxeHne BeKTopa 1o TpeM HEeKOMILIaHapHBIM

CamocrositesnsHas paboTa 00yJaromuXxcs:
CocTaBHUTh OTIOPHBII KOHCIIEKT U BHINOJIHUTH 33JaHust 110 TeMaM: «Pa3noxenue
BEKTOPA 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM»
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Paznen 4. 29(+14)
Hauana
MaTEMaTH4ECKOTr0 aHaJIN3a
Tema 4.1 ConepxaHue V4e0HOI0 MaTepHuaa 4 1
IponsBoaHas. 1. | ITocnemoBarensHOCTH. CIOCOOBI 3aJaHUA M CBOMCTBA YMCIOBBIX
nocuenosarensHocTel. [loHaTue o npenene nociae 0BaTeIbHOCTH.
CyMmmupoBaHHe 1ocienoBaTe’IbHocTel. beckoHeuHo yObIBaromas
reoMeTpuuecKas MPOrpeccHs U ee CyMMa.
2. | Ilpupamenune pynkipm. [loHsTHE 0 KacaTeIbHOHN K rpaduKy QyHKITHH.
MrHoOBeHHAas CKOPOCTh NBMXKeHMA. [Ipon3BoaHas. [IpaBuiia BEIYUCICHUS
[Ipaktiueckue 3aHsATHs. Pemenume 3agady Ha HAaxOXKJICHHE IPOM3BOIHOM, 4
UCTIONIB3YS ONPE/ICIICHNE U MPABHUIIA BEIYMCICHUS TPOU3BOIHBIX.
CamocrosTensHas paboTa 00yJaromuxcs: 3
Cucremarnueckas IpopadOTKa KOHCIIEKTOB, PEIICHHE 3a/1a4 Ha BBIYHCIICHHE
3. | Ipowussonnas cnoxHoit dyukiwu. [IpOU3BOIHbIC TDUTOHOMETPHYECKHX 2
[Ipaktrueckue 3anaTus. Pemenue 3aiau no reme: 2
- [Ipon3BomHAs CIOKHON (YHKITHH.
- [Ipon3BoIHBIC TPUTOHOMETPUUECKUX (DYHKIUH.
CamocrosiTenbHas paboTa 00yJarOIIIXCSL. 3
BrInmomHUTE MHANBHUyaNbHBIC 3aJaHUS 110 TeMe: «Brrancnenne npon3BogHON
CJIOHBIX (PyHKIHI.
Tema 4.2 Copaep:xanue y4eOHOT0 MaTepHaJia 1 1
[pnmenenne 1. | IIpumenenue uenpepsiBaocTu. Kacarenbuas Kk rpaduky ¢yHkiuuy. [IpusHak
HCTPCPLIBHOCTH 1 Bospacranus (yobiBanus) Gyakimn. Kpurudeckue Touky QyHKIUH,
HpOU3BOIHOU MaKCUMYMBI i MEHAMYMBL.
[pakTHYECKUE 3aHATHS. 1
- KacarenpHas k rpaduky QyHKIHH.
- Kputnueckue Touku QyHKINU, MAKCUMYMBI 1 MUHUMYMBI.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
CocTaBHTh TE3UCHI U BHINOJHUTH YIPaKHEHUs 10 Teme: «[IpubnmxeHHbIe
BBIYHCIICHUSY.
2. | UccnemoBanne GpyHKIUI ¢ TOMOIIBIO TIPOoU3BOAHOM. Hanbombiee u 2 1
HauMeHblIee 3HaYeHUe QYHKIHH
[Ipaktrueckue 3anaTHs. Permienue 3a1ad no remam: 2
-Uccnenoanne GpyHKIUHA C TTOMOIIBIO POU3BOIHOM
-Haxoxaenne HanOoJIbIero 1 HAMMEHbBIIETO 3HAYCHU I QyHKINH.
KontpoabHas pagora Ne 4 no teme: «IIpon3BoaHas u eé NnpuMeHeHHe» 2
CamocTrosTenbHas paboTa 00yJaromuxcs: 2
Cucrtemarnueckasi mpopaboTka KOHCIIEKTOB U BBIIIOJHEHHE 3a1aHUIT 110 TeMe:
«[IpumMeHeHne MPON3BOAHON K HCCIIEAOBAHUIO (DYHKIHMI.
Tema4.3 ConepixaHue Y4e0HOI0 MaTepHaIa 2 2
IMepBooGpasHas 1. | Onpenenenue neproodpazHoit. OCHOBHOE CBOHCTBO mepBooOpasHoit. Tpu
TIpaBUJIa HAXOX/ICHHS IIEPBOOOPa3HbIX.
[Mpaktuueckue 3anstus. OCHOBHOE CBOMCTBO NepBooOpa3Hoil. Tpu nmpaBuia 2
HaXO0JKICHHUS TIEPBOOOPA3HBIX.
CamocTrosTenbHas paboTa 00yqaromuxcsi: 2
IToAroTOBHTE TOKNAM U Tpe3eHTanuo 1o TeMe: «VIcTopuyeckue CBeAeHUs O
epBOOOPa3HOIY.
Perienue 3a/1au Ha HaX0XKAEHUE IEPBOOOPA3HOIA.
Tema 4.4 Conep:xanue v4e0HOI0 MaTepuaja 2 2
Hurerpan 1. | IonsTre KpUBONMHEIHHO Tparenun. [Lomans KpUBOITHHEHHON Tpaeuy.
Wurerpan. ®opmyna Hetorona — Jlelionuna. [Ipumenenne Gpopmyiast
HerotoHa - Jle#iOHuUIIa TPY HAXO0XIEHNUH TUIOIMIATN KDUBOJIUHEHHON
[paktrueckue 3aHsaTHs. Pelenue 3a/1a4 Ha BBIYUCIICHHE HHTETPaNa U ILIOLIA 1 2
KPUBOJIMHEHHOM TpaeLHH.
KontpoabsHas padora Ne 5 no teme: «Ileppoodpa3Hasi M HHTerpaa» 1
CamocTrosTenpHas pabota 00yJaromuxcs: 2

BrimmoauTh 3aJaHus 110 TCMCE: «HpI/IMCHCHI/IH HUHTCTpaIa»
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Paznen 5. 10(+5)
MHororpaHHuKH U Tena
BpAaICHAS
Tema 5.1 ConepxaHue V4e0HOI0 MaTepuaa 2 2
MHOrOrpaHHHUKH. 1. | JAByrpannsiit yron. TpexrpaHHBIM # MHOTOTPAHHBINA YTl MHOTOTpaHHUKH.
[Mpuzma. M300paskeHne MpU3MBI U IOCTpOEHUE ee ceueHni. [Ipsimas npuszma.
ITapanenenunen. IIpsaMoyronbHbIi napaienenumnes,.
IIpaktuueckue 3anstus. Pemenue 3amau no teme: «lIpusma. [lpsmas npusma. 2
[Tapannenenunen. [IpsMoyronapHblil napauieaenune .
CamocrosiTenbHas paboTa 00yJaroIuXCs: 1
Koncmekr tem: «lleHTpanpHas ciMMeTprs Hapaiuienenuienay, «CHMMeTpHs
MPSAMOYTONBEHOTO TapaUIeNeIIIIC .
2. | Impamupma. [MocTpoeHne mHpamMuIBI U €€ TUIOCKUX CeYCHUH. Y ceUeHHas 1 2
mupamuaa. [IpaBunsHast mupaMuia.
IIpaktuueckue 3ansaTus. Pemenue 3agau no teme: «Ilupamuna. ¥Yceuennas 1
nmupamuza. [IpaBuisHast TUpaMuIay.
CamocrosiTenbHas paboTa 00yJaroIMXCs: 2
IMoxaroroBuTh npe3eHTaINIO 10 TeMe: «[IpaBUIbHBIE MHOTOTPAaHHHUKI.
Tema 5.2 Conepxanue v4e0HOr0 MaTepuaJia 1 2
Tena U NOBEPXHOCTH 1. | Humuanp. Cedenns mummHApa miockocTsaMu.. Koryc. Cedenne KoHyca
BpAIICHHSA miockocTsamu. lap. Ceuenne nrapa miockocteio. CuMMeETpHs LIapa.
[Ipaktuueckue 3ansTus. Pemenwe 3amau mo temam: «L{umunmgp», «Komycy, 1
«Hap».
KontpoabsHas pa6ora Ne 6 mo Teme: «VMHOTOTpAaHHUKH M TeJla BpallleHUsD) 2
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
[ToaroroBuTh KOHCTIEKT TeM: «KacaTenbHas MI0CKOCTh K Iapy. Brnircanusie u
onucaHHbIe MHOTOrpaHHUKH. [lepeceucHue AByX chep».
Pa3znen 6. 18(+6)
M3mepeHus B reoMeTpun
Tema 6.1. Conepxanue v4e0HOI0 MaTepHaJia 2 2
O6némer Muororpanaukos | 1. | Ilorarue o6bemMa. OObeM NpAMOYronbHOro napajienenumnena. Oobem
HaKJIOHHOTO mapautenenunena. O0peM npu3Mel. PaBHOBETHKIE Tela.
[TpakTH4eckue 3aHATHS. 6
Pemenue 3amau mo Temam: «OO0BeMm mapamnenenunenay, «OO0BeM NPUMBDY,
«O0BeM mUpaMuabIy.
CamocTrosTenbHas paboTa 00yJaromuxcs: 4
W3y4nTs MaTepuat U BRIIOTHATE 3aaHus 1Mo TeMam: «O0BEM ycedEHHOM
mupaMubDy, «O0BEMBI TOTO0HBIX TEI.
Tema 6.2. 1. | O6bem mumuHapa. OO0BEM KoHYCca. O0BbeM mapa. [Inomraas 60koBOI 2 2
OOBEMBI U TIOBEPXHOCTH MTOBEPXHOCTH IHIHHApPA. [1momma e 00koBoi moBepxHOCTH KoHYyca [Lnomanb
TEJ BPaLICHUS ctepsl.
IIpaxkTuueckue 3ansaTus. Pemenue 3anau no remam: «O0beM U IIona s 60KOBOH 6
MOBEPXHOCTH LMIIMHIPaY, «O0BEM U IUIOMIaAb OOKOBOM MOBEPXHOCTH KOHYCAy,
«O0beM 1mapa 1 wionaab chepo»
KourpoabHasi pagora Ne 7 nmo teme:«O0BEMBI M IJIOIIAAM MOBEPXHOCTH 2
MHOTOTrPAHHHKOB M T€JI BpallleHus».
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
M3yunTs MaTeprai u BRIIOIHAUTE 3aAaHUs 10 TeMe: «O0beM yceueHHOTO
KoHyca», «O0BeM IapoBOTO CEIMEHTA U CEKTOPay.
Paspen 7. 4
Pa3BuTHe NOHATHS O
4yHciIe
Copaep:xanue yuyeOHOT0 MaTepHaJa:
Ilensie u panmoHanbHbIe Yucia. JlelicTBuTenbHbIe uncia. [IpubnmkeHHbie 2 2
BeruncieHns. KoMmiiekcHble uncia
[pakTryeckue 3ansaTHs. Pemenue 3aqad no Teme: «Apudmerudeckue NeicTBUs 2

HaJl YMCIaMH, HaX0XK/IeHNUE MPUOIIMKEHHBIX 3HAYSHNH BEJIMYMH M TIOTPELIHOCTEH
BBIYMCIICHUH (a0COIOTHON M OTHOCHUTEINILHOI ), CPAaBHEHHE YUCIIOBBIX
BBIPKEHUI»

17




Pazpnen 8.
CrerneHHbIe, TOKa3aTelIbHbBIC
1 JIOTapupMUIECKUE

GhyHKIIH

21 (+6)

Tema 8.1.
Kopnu, ctenenun

Coaep:kanue v4e0HOIr0 MaTepuaJja

1. | KopeHns n — i1 cTenenu u ero cBoicTBa MppaunoHaibHble ypaBHEHHUS.
CreneHb ¢ pallMOHATIBHBIM NTOKa3aTeIeM

IIpaxTudeckue 3anaTus. Pemenue 3agau no teMaMm: «KopeHs n — i CTENIEHH U €ro
CBOHCTBa», «/ppannoHanbHbIE YpaBHEHHU», «CTETEHb C palliOHAIBHBIM
MOKa3aTeIeM»

CamocrosTenbHas paboTa 00yJaroIuXCs:
BrimonHaenue 3amaHuii Ha Mpeodpa3oBaHue BEIPAKECHUH, COEPKAINX KOPHHU 71 —
f CTENIEHH M CTETICHb C PALMOHAIHHBIM MOKa3aTEIeM.

Tema 8.2.
Jlorapudmer.
Iloka3zarenbHas u
JorapupmMudeckas
¢$yHKIHIH.

Conen:kanue v4e0HOIr0 MaTeDHAIA

1. | ITokazaTenpHast QyHKINSL, ee cBoiicTBa U rpaduK. Pemenne nokazaTenbHBIX
ypaBHeHHH. PereHne nmokasareibHbIX HEPaBEHCTB.

HpaKTI/I‘IeCKI/Ie 3aHsaTus. Pemenue 3agau o remam: «llokazarenbHas (byHKIlI/IH,
€€ CBOICTBA U I‘pa(l)I/IK», «Penienne noka3zaTeIbHBIX ypaBHeHHﬁ», «Pemenue
TMOKa3aTCJIbHbIX HCPABCHCTBY.

CamocrosiTensHas paboTa 00y4aromuxcs:
BeInonHeHue 3a1aHnii Ha PEIICHIE TOKa3aTeIbHBIX YPABHCHHH U HEPABEHCTB.

2. | Jlorapugmser u ux cBoiictBa. Jlorapupmudeckas QyHKIINs, e CBOHCTBA U
rpaduk. PenreHne norapudMudecKux ypaBHEHUH H HEPABSHCTB.

[paktrueckue 3anaTus. Pemenue 3anad no remam: «Jlorapudmsl n ux
CBOHCTBaY, «Penienue norapupMUIECKUX YPaBHCHUH U HEPABCHCTBY.

KonrpoabHas pa6ora Ne 8 no teme: «Iloka3arenbHasi u jorapupmuyeckas
Gy,

CamocrositensHas paboTa 00y4aromuxcs:

CocraBuTh OMOPHBINA KOHCIIEKT TeMbI «[IpOM3BO/IHAS TOKA3ATEIBLHOM 1
sorapuMUIecKoi PyHKINM) U BBIMOIHUTD 33 aHHU.

IMoAroTOBHUTH JOKJIA U MIPE3EHTALHIO [0 TeMe: «CTOpHs BOSHHKHOBEHUSI
HOHATHSL JTOTaprdM»

Paszgen 9.
KombunaTtopuka. Teopus
BEPOSITHOCTEM.
MaremaTnueckas
CTaTHUCTHKA

10 (+3)

Tema 9.1.
DneMeHTH KOMOMHATOPUKU

Conep:xanue yue0OHOro MaTepuaja

OCHOBHBIE TIOHATHS KOMOWHATOPHMKH. 3afayd Ha MOJCYET YHcia pa3MelleHuil,
MepecTaHOBOK, coueTaHuil. Pemenne 3amad Ha mepebop BapuaHToB. Popmyna
omroma Hrrorona. CpoiicTBa OMHOMHHANBHBIX KOA((GUIHEHTOB. TpeyroibHUK
ITackans.

HpaKTI/I‘IGCKI/IG 3aHaTUA. Pemenume 3a/1a4 Ha ImoACYECT Yuciia paSMCH.[eHPIﬁ,
INEPECTAHOBOK, COYeTaHUI

CamocrosTensHas paboTa 00yJaromuXxcs:
Pemenue 3a/1a4 Ha IO/ICUET YKCIIA pa3MENCHUH, IEPEeCTaHOBOK, COYETaHNH

Tema 9.2.
DJIeMEeHTBl TEOPUU
BEpOSATHOCTEH

Coaep:xanue yueOHOro MaTepuasa

CO6LITI/IC, BCPOATHOCTDH CO6LITI/I$I, CJIOKCHHEC 1 YMHOXKCHHUEC BCpOﬂTHOCTCﬁ.

[Ipaktiueckue 3anstus. Pemenue 3amay mo teme «Kiaccudyeckoe onpesesieHne
BEPOSITHOCTH. [IpyMEHeHNe JJIEMEHTOB KOMOMHATOPHUKM K HAXOXKAECHHIO
BEPOSTHOCTH

CamocrosiTenbHas paboTa 00yJaroIMXxCs:
Pemenue 3aga4 o reMe «2JIeMEHTHl TEOPUH BEPOSITHOCTEH»

Tema 9.3.
DIeMEHTHI MATEMATHIECKOMN
CTAaTUCTUKU

Coaep:xanue yueOHOro MaTepuasa

IIpencraBnenne JaHHBIX (TaOIHIBI, AUATPAMMBIL, TPApUKH)

2

Bcero

156 (+56)
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JUis  XapakTEepUCTUKM YpPOBHSI OCBOEHHS YYEOHOro Marepuaja MCIONb3yHTCs
crenyrone 0003HAUYCHUS

1. — 03HAKOMUTENBHBIN (y3HABAaHUE paHEe U3YYECHHBIX OOBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIMOJHEHUE JEATEIBHOCTH N0 00pa3ily, MHCTPYKLIHUUA WU TOJ

PYKOBOJICTBOM)
3. — MPOAYKTUBHBIN (TUIAHUPOBAHHUE U CAMOCTOSITENIbHOE BBITIOJHEHUE JIEATEIHHOCTH,

pelieHrne npooJIeMHBIX 3aa4)
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3. YCJIOBUA PEAJIM3BALIMHU TPOI'PAMMBI TINCIUAITIMHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHMYECKOMY 00ecre4eHHI0
Peanuzarus nporpaMmbl JUCHUILTUHBI TPEOYET HATUYUS Y4eOHOTr0 KaOuHeTa
MaTeMaTHKH

O6opynoBanne yueOHOTO KaOMHETA:

-paboure MecTa Mo KOJIMYECTBY 00yUYarOIIHUXCS

-pabodee MeCTO Mpeno aBaTes

-KOMILJIEKT y4eOHO-METOJUYECKON JOKYMEHTAINH;

-HarJIsAHbIE TOCOOUS: IEMOHCTPAIIMOHHBIE IJIAKaThI, pa3AaTOuHbIA MaTepHal;
TexHuueckue cpencTra 00y4eHus:

- KOMIIBIOTEP, MYJIFTUMEINA KOMIUIEKC, MHTEPaKTHBHAS JIOCKA.

3.2. UndopmanuoHHoe odecriedyeHue 00yueHmst

Ilepeyennb pPeKOMeHayeMbIX Y4eOHBIX U3IaHMH, HNurepHer-pecypcos,
JAOIOJHUTEJIbHOM JIMTePaTyphbl

B w

OcHo6Hble uCMOYHUKU

M.H.bammMakoB. Marematuka: ydeOHUK TSl CTY/l. YUPEXKACHUM cpell. nmpod.
oOpazoBanus. 9-e uzj., crep.- M.: 3narensckuil neHTp «Axanemusy», 2014.

JI. C. Aranacsu. 'eometpus. 10-11 knaccsl: yue0. uist 00111e00pa3oBaT. YUpesKIeHUMI:
6a30BbIil 1 poduiIbHBIN ypoBHU ['eomeTpus. 10-11 kiaccsl: yued. mis
001eo0pa3zoBar. yupexaeHuil: 0a30Bblid U MPOPUIbHBIA YPOBHH.

bammvakos M.M. Matemaruka. 3agadauk YdueoHoe mocodue OULL «Akamemus», 2013
JunakTudyeckue Marepuaibl 1Mo ajireOpe W HayajgaM aHanm3a aius 10 kiacca /
b.M.Ugnes, C.M. Caaxksan, C.U. [lIBapudypa.-M.: [Ipocsemenue, 2014.
Junaktuyeckue Marepuainbl 1o aiaredpe W Havana aHaimm3a Juist 11 kiacca /
b.M.Ugnes, C.M. Caaxsan, C.U. [lIBapudypa.-M.: [Ipocsemenue, 2014.

[ToranmoB M.K. AnreOpa u Hauyajga MaTEeMaTHYECKOro aHanuza. Jlumaktuueckue
matepuaibl. 10 kimacc: 6a3oBbiit U podwi. yposau /M.K. IToranos, A.B. IlleBkun. —
5-¢ m31.-M.:Ilpocsemienne, 2014.-159c¢.

[ToramoB M.K. Anrebpa u Hayajma MaTEeMaTHYECKOTO aHaiau3a. J(umakTudeckue
matepuaibl. 1 1 kmacc: 6a3oBbiit U mpodun. yposau /M.K. IToranos, A.B. IlleBkun. —
5-¢ u3a.-M.:Ilpocsemenue, 2013.-189c¢.

JlononnumenvHble UCHIOYHUKU
AnreOpa u Havama wmaremaTudeckoro asanuza. 10-11 kmaceel: yuel. s
o01eo0pa3oBar. yupexXJIeHU C Tpuil. Ha DJJIEKTpoHHOM Hocutene: [A.H.
Konmoropos, A.M. A6pamos, FO.I1. Jlynuunsia u 1p.]: nox pen. A.H. Koamoropoga.
— 21-e uz3a.- M.: Ilpoceemenue, 2013. — 384 c.
Becenosckuii, C.b. ['eomeTpus: numakTH4eCKue Matepuaibl 1Mo reomerpuu miga 10
knacca / C.b. Becenosckuit, B.JI. Psounnckas.- M.: IIpocsemienue 2013.
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3. Becenosckuii, C.b. I'eomeTpust: nuaakTHYeCcKue mMaTepuaibl 1Mo reoMeTpun s 11
kiacca / C.b. Becenosckuit, B.JI. Psounnckas.- M.: IIpocsemenue 2014.

4. Marematuka. bonbiioi sHuukinoneandeckuit cinosaps/I. pexa. Ilpoxopos FO.B. — 5-¢
n3a. — M.: bonemast Poccutickas sumukiaoneaus, 2015

5. IloramoB M.K. Aunre6pa u Hauyajna MaTreMaTuyeckoro aHaiusa. Jlumakruueckue
maTepuaibl. 10 kimacc: 60a30Bbiit u npoduit. yposuu /M.K. ITotamnos, A.B. IlleBkuH. —
5-¢ u3a.-M.:Ilpocsemenne, 2015.-159c¢.

6. IloranoB M.K. Anrebpa u Hauama MaTeMaTHYeCKOTO aHaiu3a. JlUaakTHUecKue
Mmatepuaibl. 11 kmace: 6a3oBbiii u ipodwn. ypoBau /M.K. TToranos, A.B. IlleBkuH. —
5-¢ u3a.-M.:Ilpocsemienue, 2014.-189c¢.

Humepnem-pecypcoi:

1. http://www.ru.wikipedia.org CsobOomHas YHUBEpCalbHas DHITUKIIOIE TN,
HaIKCaHHas Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - sto MareMaTHYecKuii MmopTaj, Ha KOTOPOM BBl Haiijere
Jr000H MaTepua Mo MaTeMaTHICCKUM JUCIUTLTHHAM.

3. http://www.math.ru/ Ha caiite BBl HaliiéTe KHUTH, BUAEO-JIEKIINH, 3aHUMATEIbHBIE
MaTeMaTU4eckne (PaKkThl, pa3IUYHbIE IO YPOBHIO M TEMAaTHKE 3adadd, OTIACIIbHBIC
UCTOPHU U3 JKU3HH YYEHBIX — BCE TO, YTO IMOMOKET OKYHYTHCS B YAWBUTCIBHBIA U
YBIIEKATEIbHBIA MUP MAaTEMAaTHKH.

4. http://www.bymath.net 3tot caliT — cpenHss MaTeMaTHdecKasi HHTEPHET-IIIKOJIa, B
KOTOPOI BBl MOJKETE YUUTHCS, HE BBIXOIA U3 AOMY. B oTinune OT Apyrux CaMToB 31€Ch
colepKarcs Bce HEOOXOAMMbIE MaTepHajbl MO 3JEMEHTApHOW MaTeMaTHKE B IOJHOM
o0BEME.

5. http://[free-math.ru/ Jliobure maremaruky! WHTepecyiiTech MaTeMaTHKO#!
VYBaxaiite matematuky! Mbl cobupaem miis Bac Toibko camoe Mmojie3HOe U HHTEPECHOE.
VYuurech ¢ Hamu!

21


http://www.ru.wikipedia.org/
http://www.allmath.ru/
http://www.math.ru/
http://www.bymath.net/
http://free-math.ru/

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIIJIMHbI

KoHTposib W oOLEHKa Ppe3yjbTAaTOB OCBOCHHMSl IUCHMILIMHBI OCYLIECTBJISICTCS
npenogaBare/jieM B IpoLecce MPOBeIeHUs MPAKTHYECKUX 3aHATHI U J1a00paTOPHBIX
padoT, TeCTUPOBAHUS, A TAK)K€ BBINOJIHECHUS O0YYAIIIMMHUCH HHIUBUAYAJIbHBIX
3alaHU i, IPOEKTOB, HCCICA0BAHMM.

Pe3yabTaThl 00y4yeHus
(ocBOEHHbBIE YMEHHNSI, YCBOCHHbIEC 3HAHMS)

DopMbI U METO/bI
KOHTPOJISI M OLEHKHU
pe3yJIbTaTOB 00yUeHHs

Ymenusa:

® BBINOJHATh apUPMETUUECKUE JACHUCTBUS HAJ YUCIAMU,
codeTasi YCTHbIE M NHUCbMEHHBIE IPUEMBI; HAXOJUTh
NPpUOIMIKEHHBIE 3HAUYEHHUS BEJIWYMH U MOTPEHTHOCTH
BBIUKCJICHUN (abcomoTHas u OTHOCHUTEJIbHAsA);
CpPaBHHUBATh YUCJIOBBIE BIPAXKECHUS;

® HAxOJIUTh 3HAYEHUA KOPHS, CTENEeHH, Jorapudpma,

TPUTOHOMETPUYECKHUX BBIPAKECHHI Ha OCHOBE
ONIPENEIICHMUS, UCIIOJIB3YslT ~ NpU  HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CpENCTBa; II0JIB30BAThCS

IpUOIMKEHHOM OIEHKON MPH MPAKTUUYECKUX pacyeTax;

® BLINIOJIHATH MPEOOPA30BaHUSI BBIPAKECHHUM, MPUMEHSS
dbopmynibl, CBSI3aHHBIE CO CBOMCTBAMM  CTEICHEH,
norapu(MoB, TPUTOHOMETPUUYECKUX (HYHKIIHIA;

HCIO0JIb30BAaTh NMPUOOpPETEHHbIE 3HAHUS U yYMEHHsI B
NMPAKTHYECKON  JeiTeJIbHOCTH U  IOBCEJIHEBHOM
JKU3HU.

® JUIsl MPAKTHYECKUX PacdyeToB MO (popMysiaMm, BKIHOYAs
(dopMyIIbl, coAepKalue CTENEHU, paAuKaibl, JorapupMbl
U TPUTOHOMETpUYECKHME (GYHKIMHU, UCHOJB3Yys TMpHU
HEOOXOIMMOCTH CIIPABOYHBIE MAaTEpUAbl M MIPOCTEUIIINE
BBIYMCIIMTEIIBHBIE YCTPOKCTBA.

-IIPAKTUYICCKUC  3aHATHA
I10 pCHICHNTIO 3a/1a4,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;
-JIOMaIIHss padoTa;

® BBHIYMCIATh 3HA4YCHHE (QYHKIUM TI0 3aJaHHOMY
3HAYEHUIO apryMEHTa MPU Pa3IMUHbIX CIOCO0ax 3aJaHusl
byHkumm;

® ONpENENsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (PYHKITUH,
WUTIOCTPUPOBATH UX Ha IrpaduKax;

® CTPOUTH rpaduku W3YUYEHHBIX byHKIHA,
WJUTFOCTPUPOBATh MO0 TpauKy CBOMCTBA AJIEMEHTAPHBIX
byHKumii;

® UCIIOJIH30BaTh TMOHATHE (YHKIMH [JI1 OMHCAHUS U
aHaJIM3a 3aBUCUMOCTEH BEJIMYNH;

-MPaKTUYECKUE 3aHITHUS
0 PEIIeHUIO 3a/aY,
-BBITTOJTHCHUE
WHIUBUYaJTbHOTO
3aJIaHuS;

-IoMarnrHsst padoTa;
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HCMO0JIb30BaTh NMPUOOpPeTEeHHbIe 3HAHMS W YMEHHS B
NMPAKTHYECKON  /IeATeJLHOCTH W  TOBCEIHEBHOM
SKM3HHU:

® JUIsl ONHUCAHMS C TIOMOLIBI0O (PYHKIUN pa3IUUYHBIX
3aBHUCHUMOCTEH,  MpEACTaBIEHUS  UX  Trpauuecku,
UHTEpPIpETaluy rpaduKoB.

® HaxXOJUTh MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKITUH;

® UCITOJIH30BaTh TPOW3BOJHYIO JJII W3YYCHHS CBOWCTB
GbyHKIMI 1 TOCTPOCHHS TpaUKOB;

® TIPUMECHATH MIPOU3BOTHYIO IS IIPOBEICHMSI
MPUOJIMKEHHBIX BBIYHCIICHUN, perarh 3a/1aun
MPUKIJIATHOTO XapaKTepa Ha HaX0XKJIeHHUE HAanOOJIBIIIEeTO 1
HAaUMEHBIIIEr0 3HAUYCHUS,

® BBHIYMCIATH B MPOCTEHIIMX CIydasX IUIOMIAAU H
00BEMBI C UCTIOIB30BAaHUEM OIPEICTICHHOTO HHTETPAIa;

HCIO0JIb30BATh NMPUOOPETEeHHbIE 3HAHUSA W yYMEHHsSI B
NMPAKTHYECKOM AeATEJbHOCTH U MOBCETHEBHOM KU3HU
JUTS:

® pEUICHUS MPUKJIAIHBIX 3a7a4, B TOM YHCJIE COLUAIBHO-
SKOHOMHMYECKUX U (U3WYECKUX, HAa HauOOJbIIUEC U
HAUMEHBIIIME 3HAYEHUS, HAa HAXOXKICHHE CKOPOCTH U
YCKOPEHMUSI.

-MIPAKTUYECKUE 3aHITHUS
10 PEUICHUIO 3a/1ay,
-TeCTUPOBAHUE,
-KOHTpOJIbHAs padoTa;

e pemarhb palMOHAJIbHBIE, [I0KA3aTEeJIbHbIE,
norapu(MHUYECKHe, TPUTOHOMETPUYECKUE YpPaBHEHHS,
CBOJMIIMECS K JIMHEHHBIM M KBaJpaTHBIM, a TaKKe
AQHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;

® UCHOJB30BaTh  rpaUuecKuii  MeTon
YpPaBHEHUH U HEPABEHCTB;

e 1300pakaTb HAa KOOPAMHATHOW IJIOCKOCTH PEIICHUS
YPAaBHEHMM, HEPABEHCTB U  CHCTEM C  JByMs
HEU3BECTHBIMY;

® COCTaBJIATH W pELIaThb YPAaBHEHUS U HEPABEHCTBA,
CBA3BIBAIOIIME HEU3BECTHBIE BEJIUYMHBI B TEKCTOBBIX (B
TOM YHKCIIe TPUKIAJHBIX) 3a/1a4ax.

pelieHus

HCITIOJBb30BATH HpHOﬁpeTeHHLIe 3HAHUA H YMCHHUA B

-MIPaKTUYECKUE 3aHITHS
0 PEIICHUIO 3a/1aY,
-TeCTHUpPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIoManrHsst padoTa;

NMPAKTHYECKOM  JAeSiTeJIbHOCTH W  IOBCEJIHEBHOM

JKM3HU:

® JUIS TIOCTPOEHUSI M HCCIEAOBAaHUS MPOCTEUIINX

MaTeMaTUYECKUX MOJEJIEH.

e pemarh  MPOCTEHIIME  KOMOWHATOPHBIE  3aJayd | -IPAKTUYECKHUE 3aHITHUS
METOJOM Iepebopa, a TakkKe C HCIOJIb30BAHUEM | 10 PEIICHUIO 3a1aY,
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U3BECTHBIX (POPMYIT;
® BBEIYHCIIATH B MPOCTCHINMX CIydasX BEPOSTHOCTH
COOBITHI Ha OCHOBE ITOJICUETA YKCJIa UCXOH0B;

HCMO0JIb30BAaTh NMPUOOpPETEeHHbIe 3HAHMS W YMEHHS B

NMPAKTHYECKOM  JAeATeJIbHOCTH W  IMOBCEJIHEBHOU
JKU3HU.
e JUIS aHaJIM3a  pEaJbHBIX  YHUCIOBBIX  JIAHHBIX,

MIPEACTABICHHBIX B BUJE AHArpaMM, rpauKoB;
e aHanu3a UH(OPMAIMK CTATUCTUYECKOTO XapaKTepa.

-KOHTpOJIbHAs padoTa;
-JIoManIHss padoTa;

® pacrio3HaBaTh Ha yepTexax u MOJIEJISIX
IPOCTPAHCTBEHHBIC (POPMBI; COOTHOCUTH TPEXMEPHBIC
O0OBEKTHI C UX ONMUCAHUSIMHU, U300PAKCHUSIMU,

® ONKWCBHIBATHL B3aMMHOE PACHOJOXKEHUE TMPAMBIX U
ITOCKOCTEN B TPOCTPAHCTBE;

® AHAIM3UPOBATH B TMPOCTEHUIIUX CIydasX B3aUMHOE
pacriojiokeHue 00bEKTOB B MPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIE MHOTOIPAHHUKH M KPYTJIbIE
TeJa; BBIOJIHATD YEPTEKH O YCIOBUSIM 3a]1a4;

e pemiaTth IJIaHUMETPUYECKHUE U MpOCTEHIINE
CTEPEOMETPUICCKIE 3a/1a9u Ha HAXO0XKJICHHE
FCOMETPUYCCKUX BEIWYUH (IJIMH, YIJIOB, ILJIOIIAJICH,
00BEMOB);

® ICMOJIb30BaTh MPHU PCIICHHH CTEPECOMETPHUUYCCKHUX

3a/1a4 TUIAHUMETPUYECKUE (PaKThl 1 METOIbI;
® NPOBOJAUTH JOKA3aTEIbHBIE PpACCYXKICHHUS B XOJIE
peLIeHus 3a/1ay;

HCI0JIb30BATh NMPUOOPETEHHbIE 3HAHUSA U YMEHHS B
NMPAKTHYECKON  JIeiTeJIbHOCTH U  NOBCEJIHEBHOM
JKM3HMU.

e Il uUCCheAoBaHUS (MOJEIUPOBAHHUS) HECIO0XXHBIX
MPaKTHYECKUX CUTYallMi Ha OCHOBE M3YYEHHBIX (DOPMYI
Y CBOMCTB (uryp;

® BBIUMCICHHUS OOBEMOB M IUIOMIAJEH TMOBEPXHOCTEH
NPOCTPAHCTBEHHBIX TEJI TIPU PEIICHUH MNPAKTAYECKUX
3a/1ay, WCIONB3Ys MPU HEOOXOIUMOCTH CIPABOYHHKU W
BBIYHCIIUTEIBHBIC YCTPOMCTRBA.

-IPAaKTUYECKUE 3aHATHUS
10 PEILLIECHUIO 33/a4,
-TECTUPOBAHUE,

-KOHTpOJIbHAs padoTa;
-JIOMaIlHsIs paboTa;

3Hanuqa:

e 3HAYCHHE MAaTEMATHUUYECKOU HayKu Ui peIICHUS 3a/1a4,
BO3HHUKAIOIIHUX B TCOPUH U IPAKTHUKE; IMUPOTY U B TO KC
BpE€MsA OrpaHNMYCHHOCTb IMPHUMCHCHHA MATCMAaTHYCCKHUX
MCTOJZOB K aHAJIM3y MW HCCICOAOBAHHIO IIPOLHECCOB U

-MPaKTUYECKUE 3aHITHUS
10 PELIECHUIO 3314
-TEeCTUPOBAHUE
-BBINOJHEHUE
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SBJICHUH B MPUPOJI€ U OOIIECTBE;

® 3HAYEHUE MPAKTUKU M BOIIPOCOB, BO3HUKAIOIIUX B
caMoil MaremaTuke MJig (OPMUPOBAHUS U PaA3BUTHUS
MaTeMaTUYECKOW HAyKH; HCTOPUIO Pa3BUTHUS TOHSATHUS

qucia, CcO3aaHuAd MaTEMaTHU4ICCKOI O aHaJiu3a,
BO3HUKHOBCHHA U PA3BUTHA IT'COMCTPHUU;
L YHHBepcaHLHLIfI XapaKkTep 3aKOHOB JIOT'MKH

MaTEMaTUYECKUX PACCYX IACHUN, UX MPUMEHUMOCTH BO
BCEX 00JIaCTSIX YEI0BEUECKOU EeATETbHOCTH;

® BCPOSITHOCTHBIA XapakTep pa3IMYHBIX IPOIECCOB
OKPYKaIOIIEer0 MUpA.

UHIUBUYaTbHOTO
3a/1aHus
-KOHTpOJIbHAs padoTa;

Hrorosas arrectanus yCBOEHHBIX 3HAHUM U OCBOCHHBIX
YMEHHU

9K3aMCH
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