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Pabouas mporpamMMa cocTaBiieHa Ha OCHOBE NpUMeEpHOW mporpammsbl (aBTop M. H.bawmakos,
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1. MIACHHOPT PABOYEH MPOI'PAMMBI YUEBHOM JUCIUIIJINHBI
MarteMaTHuka

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

Pabouast nmporpamMmma yueOHOM AUCIMIUIMHBI SBJSETCS YACThIO MPUMEPHON OCHOBHOM
npodeccuoHabHOM 00pa3oBaTeabHOM mporpaMmMbl B cooTBeTcTBHM ¢ PI'OC mo
cnequainbHOCTIM 49.02.02 AnanTuBHas pu3nyeckas KyJabTypa.

1.2. MecTo IMCUMIVIMHBI B CTPYKType OCHOBHOH mpodeccuoHaJbHOI
0o0pa3oBaTeJIbHON MPOrpaMMbl: JUCIHUIIIMHA BXOAUT B DenepaabHbli KOMIOHEHT
rocyAapCTBEHHOr0 00Opa30BaTEIbHOrO CTaHAapTa cpeaHero (IOJIHOrO) OOIIero
o0Opa3oBaHus.

1.3. Hean m 3agauyM AUCHMILIMHBI — TPeOOBAHHMS K pe3yJabTaTaM OCBOCHUS
AUCUMILTUHBI:
B pe3ysnbTaTe 0CBOCHUS TUCHUIIIUHBI 00YUYaIOIIUNACS JOJIKEH:

3HATH/IOHUMATD

®  3HAYCHHE MAaTeMaTHYCCKOW HAYKH JUIS PEIICHUS 3a/71a4, BO3HUKAIOIINX B TECOPUH
U TIPAKTUKE, IIUPOTY MW B TO JKE€ BpEeMs OTPAHUUYCHHOCTh IPUMCHCHUS
MaTeMaTUYECKUX METOJOB K aHAJIU3y U UCCJIEAOBAHUIO MIPOIIECCOB U SBJICHUN B
MPUPOJE U OOIIECTBE;

®  3HAUCHHUE MPAKTUKU U BOIMPOCOB, BOZHUKAIONIMX B CaMOW MaTEMATHKE ISl
dbopMupoBaHUS M Pa3BUTUS MaTEMAaTHUYECKONW HAyKH; HCTOPUIO Pa3BUTHS
IIOHATHS 4YHCIA, CO3JaHUS MaTEMAaTHYECKOrO aHaiau3a, BO3HUKHOBEHUS H
Pa3BUTHS T€OMETPHU;

®  YHUBEPCAJbHBIN XapaKTep 3aKOHOB JIOTHKH MaTEMaTHYECKUX PACCYKICHUH, X
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOMN JAeATEIbHOCTH;

®  BEPOSTHOCTHBIN XapakTep Pa3UyHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJITEBPA

yMeThb!

®  BBINOJHATH apU(PpMETUUYECKUe ICHCTBUSA HAJ YHCIAMU, COYeTas YCTHBIE U
MMCbMEHHbIE TPUEMBI; HAXOAUTh NPHUOIMKEHHBIE 3HAYEHUS BEJIUYUH U
MOTPEIIHOCTH BBIYUCICHUN (aOCOJIOTHAsT M OTHOCUTENbHAs); CpPaBHUBATH
YHUCJIOBBIE BBIPAKEHNUS;

®  HAXOAWTh 3HAYEHUS KOPHS, CTENEeHH, Jorapudma, TPUTOHOMETPUUYECKHUX
BBIPDAKEHU HA OCHOBE OIpPEAENICHUs, WCIHONb3ysd NpH HEOOXOAUMOCTU
MHCTPYMEHTAJIbHBIE CPEACTBA; MOJb30BATHCS MPUOIMIKEHHOM OLIEHKOW MIpH
MIPAaKTUYECKHUX pacyeTax;

®  BBHIOJHATH MPEOOPA30BAHUS BhIPAKEHUM, PUMEHSS (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBAaMHU CTEIEHEH, Jorapu(pMoB, TPUTOHOMETPUUECKUX HYHKUIUMA;

* IloMMMO yKa3aHHBIX B JAaHHOM pa3jielie 3HaHWW, B TpeOOBaHUS K YPOBHIO IOJATOTOBKHU
BKJIIOYAIOTCS TAK)Ke 3HAHUsI, HEOOXOAUMBIE /ISl OCBOCHUS TIEPEUNCIIEHHBIX HUXKE YMEHUH.



HCIO0JIb30BaTh NPUHOOPETEHHbIe 3HAHMS W YMEHHA B NPAKTHYECKOH
NAeSITeJIbHOCTH U NIOBCEIHEBHOM KM3HU:

JUTSI IPAKTUYECKUX PacdeToB 1Mo (GopmyiiaM, BKITOUYas GOPMYIIBI, COAEpIKAIIHEC
CTETICHU, PAIUKAJIBI, JIOTapU(PMbI U TPUTOHOMETPUICCKHE QYHKITUU, UCTIONB3YS
MpU HEOOXOAUMOCTH CIIPABOYHBIC MATEPUAIIbl U MPOCTEUIIINE BEIYUCIUTEIbHBIC
YCTPOWCTBA.

DOyHKUUM U Tpaduku

yMeThb!

BBIUMCIIATh 3HAYEHUE (PYHKIMM MO 33JaHHOMY 3HAYEHHUIO apryMEeHTa IpH
pa3IMyYHBIX COC00ax 3aaHus PYHKINH;

OIpENEIsATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIMH, WIUIFOCTPUPOBATH UX Ha
rpadukax;

CTPOUTh TpapUKU H3YYEHHBIX (QPYHKIUH, WLUIIOCTPUPOBaTh MO rpaduKy
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

UCIOJb30BaTh NOHATHE (YHKUMU Ui ONHCAHMSI M aHajJu3a 3aBHCHUMOCTEM
BEJIMYMH;

HCMOJIb30BATh NPHOOpPETeHHbIE 3HAHUA W YMEHHSI B MPAKTHYECKOH
NeSITeJIbHOCTH M TOBCETHEBHOM KU3HHU:

JUIsL  ONHCAaHUS C TOMOIIbKO  (DYHKIMI  pa3iMyHbIX  3aBUCUMOCTEM,
MPEACTABICHUS UX IpaUUecKu, HHTEPIIPETaluu TpadUKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HaXOJMUTb MIPOU3BOIHBIC FNEMEHTAPHBIX (PYHKIINIA;

MCIIOJIb30BaTh MPOU3BOAHYIO JJII M3YyYEHHUs] CBOMCTB (DYHKLUMA M MOCTPOCHMS
rpauKoB;

MPUMEHATh TPOU3BOJHYIO JUISl TMPOBEACHUS MNPUONMKEHHBIX BBIYUCICHUH,
pemiaTh 3aJayd MPUKIATHOTO XapakTepa Ha HaXO0XACHUE HauOOJIBLIEr0 M
HAaUMEHBILEro 3HAYCHHUS;

BBIUKCIIATh B MPOCTEUIIUX CIy4yasx IUIOMAIA M OOBEMBI C HCIOIb30BAHUEM
OIIPEAEIIEHHOTO NHTETPaa;

HCNO0JIb30BaTh MNPUOOpPETEHHbIE 3HAHMS W YMEHHS B NPAKTHYECKOH
NAeATeJIbHOCTH U NIOBCEIHEBHOM KM3HHU JIS:

peuieHus TMPUKIAIHBIX 337a4, B TOM YHCIE COLUAJIbHO-DKOHOMHYECKUX U
¢u3nueckux, Ha HAWOOJbIIME M HAMMEHBIINE 3HAYEHUS, Ha HAXOXKICHUE
CKOPOCTH U YCKOPEHHUSI.

YpaBHeHUS U HEPABEHCTBA

YMETh!

pemarb palHOHAIIbHBIE, MTOKA3aTEIIbHbIE, JgorapupMUYECcKue,
TPUTOHOMETPUYECKUE YPABHEHMUS, CBOIAIIMECS K JIMHEMHBIM U KBaJpaTHBIM, a
TaKK€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

MCIIOJIh30BaTh TpapuecKuii METOT PEeIICHUs YPaBHEHUH U HEPABEHCTB;



M300pakaTh HA KOOPAMHATHOW IJIOCKOCTH PEUIEHUS! YPAaBHEHHI, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

COCTABJISITh M pellaTh YPAaBHEHUS W HEPABEHCTBA, CBA3BIBAIOIIME HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHMCJIE MPUKIIAIHBIX) 3a/1a4ax.

HCMO0JIb30BaTh MNPUOOPeTEHHbIEe 3HAHMA W YMEHUSI B NPAKTHYECKOH
NeSITeJIbHOCTU U MIOBCETHEBHOM KNU3HU:
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS TPOCTEUIITUX MATEMAaTHUYECKUX MOJIEICH.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

yMeThb!

pemarh npocTeiliine KOMOMHATOPHBIE 3a/1adyd METOAOM Iepedopa, a Takke ¢
UCIOJIb30BaHUEM U3BECTHBIX (OPMYI;

BBIYMCIIATH B MPOCTEHIINX CIIy4asiX BEPOATHOCTU COOBITUI HA OCHOBE MOJICUETA
YHUCJIa UCXOJIOB;

HCIO0JIb30BaTh NPHOOPETeHHbIE 3HAHMA W YMEHHA B INPAKTHYECKOH
NAeATeTbHOCTH U NIOBCEIHEBHOM KM3HU:

JUTSL aHAJIM3a PEAIbHBIX YMCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BUJIE HArPamMM,
rpauKoB;

aHaJIM3a NHQOPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeETh:

pacrio3HaBaTh Ha 4YepTekKaxX U MOJICIISIX MPOCTPAHCTBEHHBIE ()OPMBI; COOTHOCUTD
TpeXMEepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUIMU;

ONMUCHIBATh B3aMMHOE PACIOJIOKEHHE MPSAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXIACHHUS 00 TOM PACIOJIOKEHUY;

aHaJIM3UPOBATh B MPOCTEUINIMX CIydyasX B3aUMHOE PACIOJIOKEHHUE OOBEKTOB B
MPOCTPAHCTBE;

n300pakaTb OCHOBHBIE MHOTOTPAHHUKU U KPYTJIbIE TEJa; BBHIMOJHATH YEPTEKHU
10 YCIIOBUSIM 33]1a4;

CTPOUTH MPOCTEUIIINE CEUCHUS KyOa, MPU3MbI, TUPAMHUJIBI;

pelmarh IMUIAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUYECKUE 3aJaud Ha
HAXOXKJCHUE T€OMETPUUECKUX BEJIMUMH (JUTMH, YTJIOB, IJIOIIa/1el, 00hEMOB);
HCIIOJB30BaTh MPHU PEIICHUH CTEPEOMETPUUECKUX 3aJad TUIAHUMETPUUYECKUE
(baKThl U METO/IBI;

MIPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B X0JI€ PELICHUS 3a]1a4;

HCIO0JIb30BaTh MNPUHOOPETEHHbIE 3HAHMS W YMEHHMA B NPAKTHYECKOH
NeSITeJIbHOCTH U MIOBCETHEBHOM KM3HU:

JUTSL MCCJIeIOBaHUS (MOJIETUPOBAHMS) HECIIOKHBIX MPAKTUUECKUX CUTyallUid Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOMCTB (Uryp;

BBIUKCIICHHUS] 00BEMOB U TUIOIIACH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPH
pEIICHNU MPaKTUUYECKUX 3a/1a4, UCTOIb3Ys MPU HEOOXOAUMOCTH CIPABOYHUKHU
U BBIYHUCIIUTEIbHBIE YCTPOUCTBA.



1.4. PexoMeHayeMoe KOJIM4YECTBO YaCOB HA OCBOCHHE MPOTrPAMMbI JUCHMILINHbI:
MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyuyatoierocst 232 yaca, B TOM YHUCJIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Kku oOydaromierocst 156 4acog;
CaMOCTOSTEIILHON paboThl 00yUaroIerocs 52 4acos.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUEBHOM

JUCHUAIIJINHBI
2.1. O0bem yueOHOM QTMCHMILIMHBI M BHABI Y4e0OHOH padoThI

Bun yuyeo6Hoii padoThl

Oovem uacos

MakcuMasibHasi yueOHasi HAarpy3ka (Bcero) 232
Oo0s3aTesIbHAsA ayAUTOPHAsA y4eOHAasi HATPY3Ka (BcCero) 156
B TOM YHCJIE:

JICKIUU 55

PAKTUYECKHE 3aHATUS 101

KOHTPOJIbHBIE PaOOTHI 14

KypcoBas paboTa (IIpOeKT) -
CamocTosiTesibHasi padoTa 00y4arierocsi (Bcero) 52
B TOM YHCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM) -
-8HeayOumopHas camocmosmenvhas paboma, 7
-n0020MOBKA OOKIA008 U NPE3EeHMAaAYUU, 7
-cocmasieHue KOHCHEeKmMos U peueHue 3a0ay; 7
-CamocmosimenbHoe u3yyeHue Mamepuaia U 6blNoaHeHue 3a0anull; 7
-cucmemamu4eckas npopabomKa KOHCHEKMO8 3aHAMUL U Mamepuailos 7
napaepagha yueonuxa,
-n0020MOBKA OMEEMO8 HA KOHMPOJIbHbIE BONPOCHL; 7
-8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL, 5
-npUMeHeHUe annapama MamemamuiecKko2o aHaIu3a K peueHuro 3a0ay 3
no memam: «Illpouzgoonas u eé npumenenuey, « Mumeepany,
-no6mopenUe meopemuyecko20 Mamepuaia no 2eoMempuu. 2
Koncynomayuu 24
Wrorosas arrecranus B popme IK3aMeHa




2.2. lIpuMepHBIA TEMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOM

AUCHHUILVIMHBI «MaTeMaTHKa» 1 cnenuanbnocty 49.02.02 AnantusHas Gusndeckas

KyJIbTypa.
Ypose
HauMenopanme Coaep:xanue yuedOHOT0 MaTepHaJia, JIabopaTopHbIe H Obnem D
NMpaKkTHYeCKHe padoThl, CAMOCTOSITEIbHAN padoTa 00yUyarommuxcsl,
pa3zesioB H TeM Kypcoas paboT (mpoekT) 4acoB ocBoe
HHSA
1 2 3 4
Beenenne Copep:xanue y4e0HOro MaTepHaja: 2
MateMaTHKa B HAyKe, TEXHUKE, SKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJOTHSIX U 2
MPaKTUUECKOH AedaTenbHocTH. Llenu u 3aaauu n3yueHus MaTeMaTHKH Tpu
ocBoeHuu cnenuansHocreit CI10
Paznen 1. 28 (+8)
OCHOBBI TPUTOHOMETPHUH
Tema 1.1. Conep:xanue y4eOHOro MaTepuaJja: 2 2
TpuronomeTpuyecKkue 1. | Pagnannas mepa yraa. CHHYC, KOCHHYC, TAHTCHC W KOoTaHTeHC. OCHOBHEIC
(YHKLIUH 9HCIOBOTO TpUTrOHOMeTpHYeckne ToxkaectBa OCHOBHBIE (OPMYIBI TPUTOHOMETPHUH
apryMeHTa [Ipeobpa3oBaHUs TPUTOHOMETPHUYCCKHIX BHIPAKCHUH.
[IpakTuueckue 3anstus. Pemenue 3anau no reme: «Pannannas mepa yria. 4
CuHyc, KOCUHYC, TAHT€HC U KOTaHT'eHC. OCHOBHBIE TPUTOHOMETPUIECKUE
toxkaecta. [IpeoOpa3oBaHNs TPUTOHOMETPIUECKUX BBIPAKECHUI.
CamocrosiTenbHas paboTa 00yJaroIIXCs:
1.CocTaBUTh KOHCIIEKT U PEIINUTH 3a1a4H 10 TeMe: «DopMyJIbl IIOJIOBUHHOTO 2
yria. [IpeoOpa3oBaHust CyMbl TPHTOHOMETPUIECKUX (PYHKIHIA B IPOM3BEICHUC
U TIPOU3BEJICHHUE B CYMMY».
2.IToAroTOBUTH MOKIIAM U MIPE3EHTALNIO TI0 TeMe: «MaTeMaTHKa B HayKe, 2
TEXHHUKE, SKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTHUCCKOU
JICSITETIBHOCTH
Tema 1.2. Copnep:xanue y4eO0HOr0 MaTepuaJa: 4 2
®ynkuun, ux ceoiictea u | 1. | Tpuronomerpuyeckue pynkumu u ux rpapuxu. Cpolicrea
rpaduku TpUroHoMeTpudeckux QpyHkiuil. Ynucnosas gynkius. [IpeodpasoBanue
rpa¢ukoB. UeTHble 1 HeueTHBIe QyHKIMHA. [leproanmyeckue GyHKINN.
Bospacranue u yobBanue GyHKIUH. DKcTpeMyMBl. VccnenoBanue
¢yHKuuit. CBOHCTBA TPUTOHOMETPUIECKUX () YHKITHH.
[paktryeckue 3ansTus. [IpeodpazoBanue rpadukos. McenenoBanne GyHKIUI. 6
Konrpoabnas pa6ora Nel no reme: «Tpuronomerpudeckue GyHKIUM». 2
CamocTrosTenbHas paboTa 00ydaromuxcs: 2
CaMOCTOSITEIbHO MPOPa00TaTh KOHCIIEKT 3aHATHS U MaTepua naparpada
y4eOHHUKa.
BrmonauTs 3ananus mo teme: «MccnemoBanue GyHKITHID
Tema 1.3. Conep:xanue y4eOHOTO MaTepHaJa: 4 2
Tpuronomerpuyecku | 1. ApKcuHYyC, apKKOCUHYC, apKTaHreHc. PemeHue npocredmx
€ YpaBHCHUA U TPUTOHOMETPUUECKHUX ypaBHEHUH. Pellienne TpuroHoMeTpuyecKkux
HEpPABCHCTBA. ypaBHEHUH. PelieHre TpUroHOMeTpUYECKUX HEPaBEHCTB.
IIpaktuueckue 3ausaTHs. PelieHue TpuroHoMeTpuueckix ypaBHeHuil. Perenne 5
TPUTOHOMETPUUYECKUX HEPABEHCTB.
KontponbHnas padora Ne2 no teme: «Tpuronomerpuyeckue ypapHeHuUst 1 1
HEePABEHCTBAY.
CamocrosiTenbHas paboTa 00yJaroImxCs: 2
[ToAroTOBHTE TOKNAM U Tpe3eHTanuio 1o TeMe: «VIcToprus BOSHUKHOBEHUS U
Pa3BUTHS TPUTOHOMETPUNY.
M3yanTs MaTeprai u BRIIOIHAUTE 33aHUs 10 TeMe: «Pemenue cucrem
TPUTOHOMETPHUIECKHUX YPaBHEHHIAY.
Paznen 2. 18(+7)
IIpsiMble 1 TIIOCKOCTH B
IPOCTPAHCTBE
Tema 2.1. Conepxanue v9e0HOI0 MATEDPHAIA 2 2




AKCHOMBI CTEPEOMETPHH U
UX MPOCTEHINNE CICACTBUIL

1. | Axcuomsl ctepeomerpun. CyIecTBOBaHNE IUIOCKOCTH, IPOXOSIICH yepe3
JaHHYIO NPSIMYIO M JaHHYIO TOuKy. IlepeceueHue mpsaMoil ¢ IIOCKOCTBIO.
Cy1ecTBoBaHME IUIOCKOCTH, IPOXOAAIIEeH Yepe3 TpU JaHHbIE TOUKH

CamocrositenpHas paboTa 00y4aromuxcs:
CocraBuTh TE3UCHI TEM: «3aMedaHue K akcuome |»; «Pa3duenne npocrpaHcTsa
IUIOCKOCTBIO Ha [IBA MOJTYIPOCTPAHCTBAY.

Tema 2.2.
[TapannensHOCTH
MPSIMBIX U IJIOCKOCTEN

Copaep:xanue y4eOHOro MaTepuaJsa

1. | MapamneneHble TpsAMBIE B TPOCTPAHCTBE. [IpHM3pak mMapauIeNbHOCTH
npsamelX. [lpu3Hak napamienbHOCTH OpSIMOM M IUIOCKOCTH. Ilpm3Hak
apajyIeIbHOCTH MIIOCKOCTEN.

IIpaxTuyeckue 3aHaTHs. Pemenue 3agad no TeMam:
- [Ipu3Hak napasuienbHOCTHU MPSAMBIX.

- [Ipu3Hak napauienbHOCTH IPSIMON U MIOCKOCTH.
- [Ipu3Hak napauienbHOCTH IIOCKOCTEH.

CamocrosiTenbHas padoTa 00yJarOIIUXCS:

CoctaBuTh KOHCHEKT TeM: «M300pakeHHe MpPOCTPAHCTBEHHBIX (UTYyp Ha
MIOCKOCTHY, «CylIecTBOBaHUE TNIOCKOCTH, MapajlieIbHON JTaHHOU MIOCKOCTH.
CBolicTBa MapauIeIbHBIX TIOCKOCTEH»

Tema 2.3
IlepneHIUKyYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN

Conep:xanue yue0OHOro MaTepuasa

1. | IlepnenanKyIsIPHOCTH HPSMBIX B MIPOCTPAHCTBE.
MEPHCHANKYISIPHOCTH TNPSIMOH W IUIOCKOCTH.
HakJIoHHas. TeopeMa o Tpex NepIeHANnKyIsIpax.

IIpuznak
[epnengukynsap u

IIpaxTnueckue 3ansatud. Penienue 3anad no remam:
- [Ipu3Hak nepneHAUKyIIPHOCTH NIPSIMOM U IUIOCKOCTH.
- [lepnienaukynsp u HaknoHHasd. Teopema 0 Tpex NEepHEeHAUKYIsIpax.

KonTpouabsHnas padora Ne 3 no teme: «IlapanienbHOCTh U
nepneHIuKYJISIPHOCTD NPSIMBIX U IJIOCKOCTEi

CamocrosiTenbHas paboTa 00y4aromuxcs:
CocTaBUTh KOHCHEKT TeM «CBoICTBa MEPIEHIUKYIIIPHBIX MPSMOHN U
MIOCKOCTHY, «PacCTOsIHUE MEXY CKPEITHBAIOIIHMHUCS TIPSIMBIMI.

Paznen 3.
KoopuHaThI U BEKTOPBI

16(+5)

Tema 3.1.
JlekapToBbI KOOPIUHATHI
B IIPOCTPAHCTBE

Conep:xanue v4e0HOr0 MaTepmuaJjia

1. BBGZ[CHI/IC ACKAapTOBLIX KOOpAWHAT B IIPOCTPAHCTBE. Paccrosmue MCKIY
TOYKaMH. KOOp,I[I/IHaTBI CCPCANHBI OTPE3KaA. Vron MCKIAY
CKPpCIIUBAIOIIIUMHUCA NIPSIMBIMU. Vron MCKIAY HpHMOfI H IUNIOCKOCTBIO. YTO01I
MEXKIY IMJIOCKOCTAMU

2

[IpakTHyeckue 3aHATHS.

- Paccrostaue Mexxny Toukamu. KoopIuHATE CepeiHEI OTpe3Ka.

-Yron MexXAy CKPEUIMBAOIIUMHUCSA TMPSIMBIMH. YTOI MEXIy TMpsIMOH U
TUTOCKOCTBIO.

- Yroa Mexay ImioCcKoCTsIMU

CamocTrosTrenpHas padorta odydatonuxcs: [1oAroTOBUTE pe3eHTAINHN IO
TeMaMm:

-IIpeoOpazoBanue CHUMMETPHUU B IPOCTPAHCTBE.

-JIBuxkeHue B npocTpancTre. [lapaisienbHblil mepeHoc B MPOCTPAHCTRE.

Tema 3.2.
BexTopsl B IpocTpaHcTBe

Coaep:xkanue y4e0HOIro MaTepuaJjia

1. | Bekropsl B mpocrtpaHcTBe. JleHCTBUSL Haj BEKTOpaMH B IIPOCTPAHCTBE.
VYron Mexay BEKTOpaMH.

2. | KommuanapHele ~ BEKTOpbl.  PasnoxxeHue

HEKOMIIJIAaHAPHBIM BEKTOPaM

BEKTOpa 10 TpEM

3. | YpaBHEHHE IIIOCKOCTH

IIpakTuueckue 3aHATHSL.

- JleficTBus Hax BEKTOpamMu B IPOCTPAHCTBE.

- Y103 Mexay BEKTOpaMH.

- PasnosxeHne BeKkTOpa 10 TpeM HEKOMILUIAHAPHBIM
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CamocTrosTenpHas paboTa 00yJaromuxcs:
CocTaBUTh ONOPHBII KOHCIICKT U BBHITIOJHHUTH 33IaHUs 110 TeMaM: «Pa3noxkeHue
BEKTOpA IO IByM HEKOJUIMHEAPHBIM BEKTOPAM»

Paznen 4.
Hauama
MaTeMaTUYECKOr0 aHaIn3a

29(+14)

Tema 4.1
IIpousBonHas.

Conep:kanne y4eOHOr0 MaTepuasia

1. | ITocnemoBarensHOCTH. CIOCOOBI 3aJaHUA M CBOMCTBA YMCIIOBBIX
nocnenoBarenbHocTel. [IoHsITHE O Mpeene Mocae0BATeIbHOCTH.
CymMupoBaHme mocienoBarenbHocTeil. beckoHedHo yOBIBaromas
reOMETPHUYUECKAsl MIPOTPECCHSI M €€ CYMMa.

2. | llpupammenue Gpynknuu. [TloHsTHE 0 KacarenbHOH K rpaguky QyHKIUH.
MrHoBeHHas CKODOCTh BrKeHus. 1Iponsponnas. [IpaBuna BEIYMCICHUS

HpaKTI/I‘IeCKI/Ie 3aHATHA. PellleHue 3ajjlady Ha HaXO0XKJICHUE HpOPI?,BO,HHOﬁ,
HCIOJIB3Ys OMIPECACICHUE U TpaBUjla BBIYUCICHUS IPOU3BOJHBIX.

CamocrosTenbHas paboTa 00yJaroIuXCs:
Cucremarnyeckasi popaboTKa KOHCIIEKTOB, PEICHUE 3a/1ad Ha BEIYHCIICHHE

3. | IIpousBoaHasg coxkHOW GVHKIMK. [TPOM3BOAHBIE TPDUTOHOMETPUYCCKIX

IIpakTnueckue 3ansatus. Pemenue 3anad no teme:
- [IponsBosHast CiI0KHO# (HyHKIUH.
- [Ipon3Bo/iHBIE TPUTOHOMETPUYECKUX (PYHKIIHUI.

CamocrosiTenpHas padoTa 00y4aroIuXCsl.
Bremoaauts WHAUBUAYAJBHBIC 3aIaHUA 110 TCMC! «Bpruncnenue HpOH3BOZ[HOﬁ
CJIOKHBIX (PyHKUHI.

Tema 4.2
IIpumenenue
HETIPEPHIBHOCTH U
MIPOU3BOHOM

Conep:xanue yue0OHOro MaTepuajia

1. | Ilpumenenue HenpepbiBHOCTH. KacarenbHas Kk rpaduKy GyHKIHUH.
[Tpu3Hak Bo3pactanus (yosiBaHus) GpyHkunu. Kputnaeckne ToUKu
(GYHKIMH, MAKCUMYMBI 1 MUHUMYMBI.

[pakTHyueckue 3aHATHS.
- KacarensHas k rpaduky QyHKIHH.
- Kputnueckne ToYkd QyHKIMH, MAKCHMYMBI 1 MUHUMYMBI.

CamocrosTensHas paboTa 00yJaromuxcs:
CocTaBHUTh TE3UCHI U BHITIOJHUTH YIpaKHEHU 110 TeMme: «[IpudmmkeHHbIe
BBIYHCIICHUS».

2. | HUccnemoBanne QyHKIHUI ¢ TOMOIIBIO TPOU3BOAHON. Hanbombiee u
HaMMEHBIIIee 3HaUeHUE () YHKIHN

[IpakTryeckue 3aHATHA. Pemenue 3aqad o TeMam:
-UccnenoBanne QpyHKIUIA ¢ TOMOIIBIO TIPOU3BOIHOM
-HaxoxmeHue HanOoIbIIero 1 HANMEHBIIETO 3HAYCHUH (YHKITUHL.

Konrpoabnast padora nmo teme Ne 4: «Ilpon3BoaHasi u eé npuMeHeHne»

CamocrostensHas paboTa 00yJaromuXcs:
Cucrtemarnueckasi mpopaboTKa KOHCIIEKTOB U BBIIIOJHEHHE 3aJaHUIT 110 TeMe:
«[TpumMeHeHne POU3BOIHOM K HCCIIEA0BAHUIO (DYHKIUID.

Tema4.3
ITepBooOpasnas

Coaep:xanue y4e0HOro MarepuaJjia

1. | Ompenenenue neproodpaznoif. OCHOBHOE CBOMCTBO mepBoobOpasHoit. Tpu
IIpaBHIIa HAXOXKJICHHS IEPBOOOPA3HBIX.

[pakrryeckue 3ansaTuss. OCHOBHOE CBOWCTBO nepBooOpazHoi. Tpu npasuia
Hax0XJICHUSI IEPBOOOPA3HBIX.

CamocrositesnpHas paboTa 00y4aromuXxcs:

[ToaroToBUTH JOKIAM U MPE3EHTaIHIo N0 TeMe: «VIcTopuuecKkue CBeJeHHUs O
MIepBOOOPAZHOMNY.

Pemenye 3a1a4 Ha HAX0KICHHE NEPBOOOPA3ZHOM.

Tema 4.4
Hurerpan

Conep:xkanue y4e0HOI0 MaTepuaJja

1. | IonsTre KpuBONMHEHHOI Tpamenun. [lomane KpHBOIHHEHHOMH
tpaneuunu. Uarerpan. ®opmyna Hetotona — Jleiidonuna. [Tpumenenne
dopmyiel HeroTona - JIeHOHMITA TPpY HAXOXKICHUH IIOIIATH

IIpaktuueckue 3ausaTus. Pemenue 3a1a4 Ha BBIYUCIIEHUE UHTErpaia U
IJIOIIA A KPUBOJMHEWHON Tpareiuu.

KonTpoJabHasi pagora Ne 5 no teme: «IlepBoo0pa3Has U MHTErpaa»
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CamocTrosTenpHas paboTa 00yJaromuxcs:
Brinonauth 3ananus mo teme: «[[puMeHEeHUs HHTerpaiay

2

Paznes 5. 10(+5)
MHOrorpaHHUKH U Tena
BpallleHUs
Tema 5.1 Copaepxanue y4e0HOI0 MaTepHaJia 2
MHOTOrpaHHHUKH. 1. | AByrpanubiii  yron.  TpexrpaHHbli ¥ MHOTOTPAaHHBIA  YIJIBL
Mmuororpanaukn. Ilpusma. M300pakeHHe NpU3MBI M TIOCTPOCHHUE €e
ceuenuil. Ilpsmas  npusma. Ilapamnenenunen.  IIpsmoyroJyibHbIM
IIpaxtuyeckue 3ansaTus. Pemenue 3amau nmo teme: «lIpusma. Ilpsmas npusma. 2
[Tapamnenenunen. [IpsMoyroapHbIi napaieenunen.
CamocrositenpHas paboTa 00y4aromuXcs: 1
Koncnekr tem: «lleHTpanbHas cuMMeTpus napaiienenumnenay, «CuMMeTpus
IPSAMOYTOJIBHOTO Mapajenenunesa.
2. | Mupamuna. [ToctpoeHne nupaMuabl U e MIOCKUX CeUYeHUH. Y ceueHHas 1
nupamuaa. [IpaBuinpHas nupamua.
IIpaxTudeckue 3ansaTus. Pemenue 3agau no teme: «Ilupamuna. Yceuennas 1
nupamua. [IpaBuibHast mupaMuaay.
CamocrosiTenbHas paboTa 00yJarOIMXCs: 2
ITonroToBUTH Ipe3eHTaIuIo Mo Teme: «lIpaBuiIbHBIC MHOTOTPAHHUKIY.
Tema 5.2 ConepxaHue V4e0HOT0 MaTepHAaIa 1
Tena ¥ IOBEPXHOCTH 1. | Humusaap. Ceuenus nunuHapa miockoctaMu.. Konyc. CedeHue KoHyca
BpaIleHUs wrockoctsmu. [lap. Ceuenne mapa miockocTsro. CuMMeTpus miapa.
[Ipaktiueckue 3aHsaTHA. Pemenue 3amad mo temam: «mmmazap», «Konycy, 1
«1lapy.
KonTposabHas pabora Ne 6 no reme: «MHOrOrpaHHMKHU M TeJ1a BpaLleHUs» 2
CamocrosiTenpHas paboTa 00yJaroIuXCs: 2
IMoaroroButh KOHCIEKT TeM: «KacaTenpHast IIIOCKOCTH K mapy. Brircannsie u
oncaHHble MHOTOrpaHHuKH. [lepeceuenne nByx chep».
Pazgen 6. 18(+6)
V3mepenus B reoMeTpuH
Tema 6.1. ConepixaHue V4e0HOI0 MaTepHaia 2
O6némbl MmHOTOTpanHnko | 1. | Ilonarue oobema. OObeM NpAMOYrobHOro napamienenunena. Oobem
HaKJIOHHOTO mapayuienenunena. O6beM npu3Mel. PaBHOBETHKHE Tea.
[IpakTHueckue 3aHATHS. 6
Pemenne 3amad mo temam: «OObeM mapamienenumnena», «O0beM HPU3MBIY,
«O06BeM mUpaMuab».
CamocTrosTenbHas paboTa 00ydaromuxcs: 4
M3yunTh MaTepual 1 BBITIOIHUTH 3aJaHus 10 TeMaM: «O0bEM yceu€HHON
nupamMueDy, «O0BEMbI TOT0OHBIX TEI.
Tema 6.2. 1. | O6vem nunuaIpa. O6BEM KOHyCca. O0beM mapa. [lnomans 60koBOI 2
OO0BEMBI U TIOBEPXHOCTH MMOBEPXHOCTH HUIMHAPA. [10111a/15 00KOBO# MOBEPXHOCTH KOHYCa
TeJ BPAICHUS ITnommazns chepsl.
[Ipaktiueckue 3aHsaTHs. Pemenue 3amad mo temam: «OObeM M ILIOMA]Ib 6
0G0KOBOI MOBEPXHOCTH LIMIIMHIPaAY, «O0BEM U III0ma s OOKOBOH ITOBEPXHOCTH
KoHycay, «O0beM mapa u miomanb chepbn»
Kontpoasnas padora Ne7 no teme «O0bEMBI M NJI0MIAAN TTOBEPXHOCTH» 2
CamocrositesnsHas paboTa 00y4aromuXcs: 2
M3yanTs MaTepran 1 BEIOIHAUTE 334aHus 10 Teme: «O0BheM yCeueHHOTo
KoHyca», «O0BeM IapoBOTO CETMEHTA U CEKTOPay.
Paznen 7. 4
Pa3Butue noHsATHS O
yHciie
Coaep:xanue yueOHOT0 MaTepHaJa:
Ilensie u pannoHanbHbIe Yucia. JlelicTBuTenbHbIe uncia. [IpubnmkeHHbie 2
BbruucneHus. KommiekcHele yucia
IIpakTryeckue 3anaTus. Pemenue 3agad o Teme: «Apudmernaeckne 2

JEWCTBHS HaJl YUCIIAMH, HAXOKIAEHUE NPUOIMKEHHbBIX 3HAYCHUH BEIMYMH U
MOTPENIHOCTEH BBIYHUCIEHHUH (a0COIIOTHON M OTHOCHTEIILHOM), CPaBHEHHE
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YHUCJIOBBIX BBIpa)KeHPIﬁ))

Pa3znen 8. 21 (+6)
CreneHHele,
MOKa3aTeIbHbIE U
sorapupmudeckne QyHKIUN
Tema 8.1. Copaepxanue y4e0HOI0 MaTepHaJia 2
KopHu, crenenu 1. | KopeHns n — i1 cTenenu u ero cBoicTBa MppaunoHaibHble ypaBHEHHUS.
CremneHb ¢ paMOHAIBHBIM IIOKA3aTEIEM
IIpaktuueckue 3ausaTus. Pemenue 3agau no remam: «KopeHs n — il creneHu u 3
€ro CBOHCTBa», «/pparroHanbHble ypaBHEHUS», «CTENeHb ¢ PallMOHATBHBIM
MOKa3aTeJIeM)
CamocrositenpHas paboTa 00y4aromuXxcs: 2
BrinonHenue 3a1aHuii Ha MpeoOpa3oBaHne BEIPaXKEHUH, COAEPKALIMX KOPHH 71
— ¥ CTENICHH U CTENEHb C PallMOHAIBHBIM IT0Ka3aTeIIeM.
Tema 8.2. Conen:kanue vyeGHOro MaTenuaaa 2
Jlorapudmbr. 1. | INokazaTenbHas GyHKLMS, ee cBOcTBa U rpaduk. Pernenue
IMokazaTenbpHas U MOKa3aTeJIbHBIX YpaBHEHHH. PereHne nokasarenbHbIX HEPaBEHCTB.
norapupmMudeckas [Ipaktrueckue 3anaTud. Pemenne 3anad no remam: «IlokazaTenpHas QyHKIus, 6
¢yHKIHH. ee cBOMCTBa U rpaduk», «PemeHne moxkasaTenbHBIX YpaBHEHUI», «Pemenne
MIOKa3aTEIbHBIX HEPAaBEHCTBY.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
BrimonHenue 3a1aHMi Ha peIICHNE ITOKa3aTeIbHbIX YPAaBHEHUH U HEPABCHCTB.
2. | Jlorapudmsl 1 ux cBoiictsa. Jlorapupmudeckas GpyHKIMs, ee CBOHCTBA U 2
rpaduk. Pemenue norapuMuieckux ypaBHEHUH U HEPABEHCTB.
[MpakTnyeckue 3ansaTus. Pemenue 3anad no remam: «Jlorapudmer u nx 4
CBOMCTBaY, «Pemienue norapupMUIecKux ypaBHEHUI U HEPABEHCTBY.
KontpoabsHasi pagora no teme Ne 8: «Iloka3aTejibHas U 2
Jorapupmuyeckas GyHKuum».
CamocrosiTenbHas paboTa 00yJaroIIXCs: 2
CocTaBHTh OTMIOPHBII KOHCIIEKT TeMbI «IIpon3BoHasI TOKa3aTeIbHON 1
norapu(pMUIecKoi HYHKIMN» U BHITTOIHHUTH 3aaHUsL.
[ToaroToBUTH NOKIAM M MPE3EHTALHIO 1O TeMe: «MICTopus BOZHUKHOBEHUS
TOHSTHUS JIOTapHPM»
Pazgen 9. 10 (+3)
KombunaTtopuka. Teopus
BEPOSITHOCTEM.
MaremaTnueckas
CTaTHCTHKA
Tema 9.1. Conep:xanue yue0OHOro MaTepuaja
OneMeHTEI KOMOHHATOPHKH OCHOBHBIE TIOHSATUSI KOMOWHATOPUKU. 3a7auM Ha MOJACYET YUCIa pa3MelleHuH, 2
MepecTaHoOBOK, coueTaHni. Pemenne 3anay Ha nepebop BapuantoB. Popmyia
omroma HprotoHa. CBOMiCTBa OMHOMHHANBHBIX KOA(PPHUIHEHTOB. TpeyroibHUK
ITackans.
[IpakTrueckue 3aHATHA. Penienue 3a1a4 Ha 1oJicYeT Yucia pa3MeIleHNH, 2
NIepeCcTaHOBOK, COYETaHUH
CamocrositesnsHas paboTa 00y4aromuXxcs: 1
Perenue 3a/1a4 Ha MO/ICUET YKCIIA pa3MELICHHUH, IEPECTaHOBOK, COYETaHUH
Tema 9.2. Copep:xanue y4eOHOr0 MaTepHaJia
OneMeHTh! TEOpUU CoObITHE, BEPOSITHOCTD COOBITHS, CII0KEHHE M YMHOKEHHE BEPOSTHOCTEH. 2
BEPOSATHOCTEH HpaKTqucxne 3aHsaTHA. Pemenune 3amad mo teme «Kitaccnueckoe oInpeJeeHue 2
BEPOSTHOCTH. [IpyMeHEHHEe 3JeMEHTOB KOMOMHATOPHKHM K HaXOXICHHIO
BEPOSITHOCTH)
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
Pemrenue 3a1a4 o Teme «JIEMEHTBI TEOPUHU BEPOSTHOCTEN
Tema 9.3. Copaep:xaHue yueOHOI0 MaTepHaJia
OneMEHTBI IIpencraBnenne JaHHBIX (TaOIHIBI, AUATPAMMBI, TPApUKH) 2
MaTeMaTH4ecKoi
CTAaTHCTHKH
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Koncynprarum 24

156(+52+24)

JUist  XapakTEepUCTHKW YPOBHS OCBOCHMSI Y4eOHOrOo Marepuaia HUCIOJIb3YIOTCS
cienyromue 0003HaAUCHUS

1. — o3HakoMUTENbHBIN (Y3HABAHUE paHEe U3YUYEHHBIX O0BEKTOB, CBOMCTB);

2. — penpOolyKTUBHBINA (BBIMOTHEHUE ACATEIHHOCTU MO 00pa3ily, HHCTPYKIIUU WIIU TOJ]

PYKOBOJICTBOM)
3. — NPOAYKTUBHBIN (TUIAHUPOBAHUE U CAMOCTOSTEILHOE BBITIOJHEHUE NIEATEIHHOCTH,

perieHne mpoOIeMHBIX 3a1a4)
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3. YCJIIOBUA PEAJIM3ALIMU TPOT'PAMMBI TIUCHUITJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecneyeHn 1o
Peanuzauus nporpaMMbl AUCHUILUIMHBI TPeOyeT HATMYUS Y4eOHOro KaOMHeTa
MaTeMATHKH

O6opynoBanne yueOHOTO KaOUHETA:

-paboune MecTa o KOJMYECTBY 00yUarouxcs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT Y4€OHO-METOANYECKOMN IOKYMEHTAINK;

-HarJISIIHbIE TOCOOUS: JEMOHCTPALlMOHHbIE TIAKAThI, pa3aTOYHbIA MaTepua;

TexHunueckue cpeacTBa 00yUEHHUS:

- KOMIIBIOTEP, MYJIbTUMEINA KOMILJIEKC, UHTEPAKTUBHASL TOCKA.

3.2. UudopmanuonHoe odecrnedeHue 00yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHogHble UCMOYHUKU:

1. M.U.bammakoB. MaTteMaruka: y4eOHUK JIJIs CTYA. YIpPSXKACHUM cpe. mpod.
obpazoBanus. 9-¢ usm., crep.- M.: M3narenbckuii ieHTp «Akaaemusy», 2014.

2. JI. C. Aranacsu. I'eomerpus. 10-11 xnaccsi: yue06. st 061meo06pa3oBar.
yupexaeHuil: 6a30BbIil 1 npouiabHbI ypoBHH ['eomeTrpusi. 10-11 kiacchr:
yue0. a1 00111e00pa3oBaT. yupeKaAeHu: 0a30BbIi U MPOQUIBHBIN YPOBHH.

3. M.1. bammakoB. Maremarnka. 3agayHuk. YueOHoe 1mocobue OUI]
«Axkamemus», 2015.

4. b.M.Usnes, C.M. Caaksu, C.W. llIBapuOypa . Junaktudeckue maTepuaibl Mo
anreOpe u Hayanam aHanuza s 10 knacca. -M.: [Ipocsemenue, 2014.

5. b.M.Usnes, C.M. Caaksn, C.1. HIBapudypa. AunakTuyeckue Matepualibl 1Mo
anrebpe u Havana ananusa s 11 kmacca. -M.: TIpocsemenue, 2014,

6. M.K. [ToramoB. Anrebpa u Hayasa MaTeMaTHYECKOT0 aHaIu3a. J(uIaKkTnueckue
matepuanbl. 10  kmacc: 6a30BeIi W TpOQWI.  YPOBHH.— 5-€  W3.-
M.:IIpocsemienue, 2015.-159c.

7. M. K. TloramoB. Anre6pa W Hadaga MaTEMaTHYECKOTO aHAJIM3A.
Junaktuyueckue matepuansl. 11 kimacc: 6a30Bbid ¥ TPODUII. YPOBHH.— 5-€ U3I.-
M.:IIpocsemienue, 2015.-189c.

JlononnumensvHvle UCHOYHUKU:

1. A.H. Kommoropos, A.M. Ab6pamos, FO.Il. Jlyauuupsia u ap.: nox pea. A.H.
KonmmMoropoBa. Anrebpa u Hauana matremMathueckoro aHaimsa. 10-11 kmacchr:
yue0. it 001e00pazoBar. yUpeKJIeHUN ¢ MPUJl. Ha HIEKTPOHHOM HOCHUTEINE. —
21-e uzn.- M.: Ilpoceemenue, 2012, — 384 c.

2. C. b. Becenockuid. 'eomeTpusi: IuaaKTHYECKHE MATEPUAIbI [0 TEOMETPUU IS
10 xnacca / C.b. Becenosckuii, B.J[. Ps6unnckas.- M.: IIpocsemenue 2012.
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3. C. b. Becenockuil. 'eoMeTpusi: IUIAKTUUECKUE MAaTEPUAIIbI IO TEOMETPHH TS
11 kmacca / C.b. Becenockuii, B.J[. Psounnckas.- M.: [Ipoceemenue 2012.

4, Marematuka. bombiioi sHImkiIoneauueckuit cioaps/I'n. pen. IIpoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas saiukiioneaus, 2011

5. M. K. TloranoB. Anrebpa u Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
maTtepuaibl. 10 kiacc: 6a3oBelii U mpodwmir. ypoBau /M.K. Iloramos, A.B.
[lIeBkuH. — 5-¢ uzn.-M.:IIpocsemenue, 2011.-159¢.

6. M. K. TloranoB. Anrebpa u Hayaja MaTeMaTHYECKOro aHanu3a. J(umakTnyeckue
matepuaibl. 11 kimacc: 6a3oBelii u mpodwi. ypoBam /M.K. Iloramos, A.B.
[IleBkuH. — 5-¢ uzn.-M.:IIpocsemenue, 2011.-189c.

Humepnem-pecypcol:

1. http://www.ru.wikipedia.org CsoOoaHas yHHBEpcajabHas SHIUKIOIEINS,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - »5T0 MaremMaTHYeCKUil TOPTaj, Ha KOTOPOM BBI
HaiijieTe 0001 MaTepral 0 MaTEMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl HaiigéTe KHATH, BUIEO-JIEKIUH,
3aHUMATE/IbHBIC MaTeMaTHYeCKHe (aKThl, pa3iHYHbIC 10 YPOBHIO W TEMAaTHKE
3a7aud, OTIACIbHBIE HCTOPUU W3 KM3HM YYEHBIX — BCE TO, YTO IOMOXKET
OKYHYTBCS B YAMBHUTEIBHBIN U YBICKATCIbHBIA MUP MAaTEMATHKH.

4. http://www.bymath.net 3tot calit — cpeaHss MareMaTHYecKas MHTCPHET-
IIKOJIa, B KOTOPOM BbI MOJKETE YUMTHLCS, HE BBIXOAS U3 AOMY. B oTimyme ot
JIpYrUX CaWTOB 3J€Ch COAEp’KaTcsi BCE€ HEOOXOAUMbIE Marepuaibl IO
3JIEMEHTAPHON MaTeMaTHKE B ITOJHOM 00bEME.

5. http://free-math.ru/
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4. KOHTPOJIb U OLIEHKA PE3YJIGTATOB OCBOEHUS
JACHUTILIAHBI

KoHTpoJib U OlleHKa pPe3yJIbTATOB OCBOEHMS NUCHHUIJIMHBI OCYILIECTBJSIETCS
npemnojgaBarejieM B IMpoLecce IMPOBeleHUs] TNPAKTUYECKHX 3aHATHH W
JIA00PaTOPHBIX Pad0T, TECTUPOBAHHUS, 2 TAKKE BbINOJHEHUS 00yYAIOIIUMHUCH

HHAUBHUAYAJIbHBIX 3aIaHUI, IPOEKTOB, HCCJIETOBAHUIA.

DopMbI U
METOAbI KOHTPOJIA
Pe3yabTaTbl 00yueHus
U OLICHKU
(ocBOeHHbIE YMEHHSI, YCBOCHHbIC 3HAHUS)
pe3yJbTaToB
00y4eHus
YmeHus:
® BBINOJHATH APU(PMETUUECCKUE ACHUCTBUS HAJl YMCIIaMH, COUETasl | IPAKTHYECKUE
YCTHbIE W TIUCbMEHHBIE TMPUEMBI; HAXOAUTh MNPUOJIMKCHHBIC | 3aHATHS o
3HA4YEHMs BEJIMYUH M IIOIPEIIHOCTH BLIYHCICHUM (a0CONIOTHAS M | peNICHMIO 3a/1a4;
OTHOCHUTEJIbHAS); CPABHUBATDH YHCIIOBBIE BBIPAYKEHUS; TECTHPOBAHUE;
® HaXOIUTb 3Ha4YCHUA KOpH4, CTCIICHU, JIOFapI/ICI)Ma, KOHTpPOJIbHAsA
TPUTOHOMCTPUYCCKUX BBIPAKCHUH HA OCHOBE ONpPEICNICHUS, | paGoTa;

UCIIOJB3Ys MPU HEOOXOAUMOCTH WHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIb30BAThCS MPUOJIMKEHHON OIICHKOM TpH MPaKTHUYECKUX
pacuerax;

® BBINOJHATH  MPEOOpPa30BaHUSI  BBIPAXKEHUW,  IPUMEHSSA
dbopMmyIibl, CBSI3aHHBIE CO CBOMCTBaMHU CTEIEHEH, JIorapugmoB,
TPUTOHOMETPUUECKUX (DYHKITHI;

HCI0JIb30BATh TNPUHOOPETEHHbIE 3HAHUA M YMEHUA B
NPAKTHYECKON AeSITeJIbHOCTH M MOBCEAHEBHOM KU3HMU!

® /Il TMPAKTUYECKUX pacyeToB 1O ¢opMyiaM, BKIIOUYas
dbopMmysbl, coaepKalue CTENeHU, paAuKaibl, Jorapudmbl U
TPUTOHOMETpUUYECKHE (DYHKIIMH, UCTIONB3YS MPU HEOOXOJUMOCTH
CIIPaBOYHBIE MATEPHUAIBI WM NPOCTEUINME BBIYMCIUTEIBHBIE
YCTPOUCTBA.

JIOMaIIHsIs padoTa

® BHIYHUCIIATH 3HAYEHUWE (PYHKIUU 10 33JaHHOMY 3HAYECHHIO
aprymMeHTa IpH pa3IuyHbIX criocobax 3aaHus GyHKIUU;

® ONpeNeNsTh OCHOBHBIE CBOMCTBA YHMCIOBBIX (YHKUHUH,
WUTIOCTPUPOBATH UX Ha rpadukax;

® CTpOUTH TpaduKU H3yYECHHBIX (YHKUIUH, WILTIOCTPUPOBATH IO
rpaduky cBOICTBA 3JIeMEHTAPHBIX (QYHKIIHI;

® JCIOJb30BaTh NOHATHE (DYHKUMU U1 ONMCAHMS M aHaIu3a
3aBUCHMOCTEN BEIUYUH;

HCMOJIb30BATHL NPHOOPETEHHbIe 3HAHMS MW YMEHHUA B
NMPAKTHYECKOM AesITeJIbHOCTH M MOBCEAHEBHOM KU3HHU!

NPaKTUYCCKHE
3aHATUS o
peIleHUIO 3a/1a4;
BBITIOJIHEHHE
VH/IUBUYITBHOTO
3aJJaHHUS;
JoMaIHss paboTta
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® /UIsi ONWCAaHWUA C TOMONIBIO  (YHKIMA  Pa3IUYHBIX
3aBHCHMOCTEH, MPEACTABICHUS WX TpadUIeCKH, HHTSPIPETAIIH
rpaduKoB.

® HaXOAWTb [IPOU3BOJHBIC EMEHTAPHBIX (PYHKIIN;

® JICTOJIb30BaTh MPOU3BOIHYIO JIUISl U3YUCHHs] CBOMCTB (PyHKIIMM
U TIOCTPOEHUS TpadUKOB;

® IPUMEHATH MPOU3BOJHYIO JIsi MNPOBEIECHUS NPHOIMKEHHBIX
BBIYMCIICHHW, pemarb 3aJayd IPUKIAJHOIO XapakTrepa Ha
HaXO0X/IeHUEe HauOOJIBIIEr0 M HAUMEHBLIETO 3HAUEHNUS;

® BBIYHCIIATh B MPOCTEHIIMX Clydasx IUIOMAAA U OOBEMBI C
UCIIOJIB30BAaHUEM OIPEIEICHHOIO UHTETPAIIA;

HCIIOJIB30BaATh IIpPIOﬁpETeHHLIe SHAHUSA M YMCEHHA B
HpaKTquCKOﬁ ACATCJIBbHOCTH U HOBCCIIHCBHOI\/'I KM3HH 14!

¢ PCIICHHA IIPUKIIAAHBIX 3adda4, B TOM YHCIC COLHAJIBHO-
9KOHOMHWYCCKHUX U (1)H31/I‘-ICCKI/IX, Ha HauOOJIbIIME ¥ HAaNMEHBIIINE
SHA4YCHHA, HA HAXOKJIACHHUC CKOPOCTH U YCKOPCHHA.

IPAKTHYECKHE
3aHSITHS 1o
pEIICHHUIO 3a/1a4;
TECTUPOBAHHUE;
KOHTPOJIbHAS
pabota

e pelaTh palMOHAJIbHBIE, MOKAa3aTelIbHbIE, JIOTapU(PMHUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHMS, CBOAAIIMECA K JIMHEWHBIM U
KBaJIPaTHBIM, a TAKKE AHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI,

® UCIIOJIB30BaTh TpaUuecKuil METOJ pEelICHUs YpaBHEHUH U
HEPABEHCTB;

e u300pakaTb HAa  KOOPJAMHATHOM  IUIOCKOCTH  pEIICHHUs
YPaBHEHUM, HEPABEHCTB U CUCTEM C JBYMsI HEU3BECTHBIMU;

® COCTaBJATh M  pellaTb ypPaBHEHUS U  HEPABEHCTBA,
CBSA3BIBAIOLIME HEW3BECTHBIE BEJIMYMHBI B TEKCTOBBIX (B TOM
YHUCJIe MPUKIATHBIX) 3a/1ayax.

HCI0JIb30BATh TNPUHOOPETEHHbIE 3HAHUA M YMEHUA B
NMPAKTHYECKON AeSITeJIbHOCTH U NMOBCEAHEBHOM JKU3HU:
o I MOCTPOCHUS u HUCCJIETOBAHUS MPOCTEUIIINX

MaTeMaTUUYECKUX MOJEJIEH.

IPAKTUYECKUE
3aHATHUS 1o
pEIICHHUIO 3a/1aY;
TECTHUPOBAHHUE;
KOHTPOJIbHAS
pabora;
JOMallHss paboTa

e pemaTh NpocTeilline KOMOMHATOPHBIE 3aJaud  METOAO0M
nepedopa, a TaKKe C UCTOJIb30BAaHUEM U3BECTHBIX (POpPMYT;

® BBIYHUCIATH B MPOCTEHIINX CIy4dasX BEPOSITHOCTU COOBITUN Ha
OCHOBE IOZICUETa YUCIIA UCXOJIOB;

HCIOJIb30BATh NPUHOOPETeHHbIe 3HAHUA W YMEHUS B
NPAKTHYECKOM JesITeJIbHOCTH M MOBCEAHECBHOM 'KU3HM!

® ISl aHAJIM3a PEAJIbHBIX YUCIOBBIX JAHHBIX, TPEJICTABICHHBIX B
BU/JIE AUarpaMM, rpauKoB;

e aHain3a MH(OOPMALIUU CTATUCTUYECKOTO XapaKTepa.

MPAKTUIECKUE
3aHSTHS 1o
pEIIeHUIO 3a/1ay;
KOHTPOJIbHAS
pabora;
JIOMaIHss padoTa

® pacrio3HaBaTh Ha YEPTE)kKAX W MOJECISIX MPOCTPAHCTBEHHBIC
(OpPMBI; COOTHOCHUTH TPEXMEpPHBIE OOBEKTHI C MX ONHCAHHSIMH,
N300 pKCHUSIMUY;

IMPAKTHYCCKHC
3aHATHSA I10
PCUICHUIO 3a/1a4,
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® OIKMCHIBATH B3AMMHOE PACIIOJI0KEHUE MPAMBIX U TJIOCKOCTEH B
MPOCTPAHCTBE;

® AHAIN3UPOBATH B  NPOCTEUIIMX
PacIojokeHre 00ObEKTOB B MPOCTPAHCTBE;
e 1300pa)kaTh OCHOBHBIE MHOTOTPaHHUKH M KpYyIJIbIe TeJa;
BBITOJIHATH YEPTEKH MO YCIOBUAM 33]1a4;

e pemath MJITAHUMETPUUYECKUE u npocTenime
CTEPEOMETPUYECKHUE 3aJlaud Ha HAXO0XKJICHUE T'€OMETPUYECKUX
BEJTWYMH (JJTMH, YTJIOB, TUIOMAACH, 00BEMOB);

® LCIIOJB30BAaTh IIPU PEHICHUM CTEPEOMETPUUYECKUX 3ajad
IJIaHUMETpUUeCKre (DaKThl U METO/IbI,

® MPOBOJUTH JO0KA3aTEIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS
3aj1a4;

ciy4dasiax B3aMMHOC

HCI0JIb30BATh MPUHOOPETEHHbIE 3HAHUA M YMEHUHA B
NMPAKTUHYECKOM eATEeJIbHOCTH U NMOBCECAHCBHOM KU3HM:
o IS HUCCJIICIOBAHUS (MoOIeTUpOBaHMS) HECJIOKHBIX

NPaKTUYECKUX CUTYyallMii Ha OCHOBE H3YYEHHBIX (opMylnl u
CBOMCTB (uUryp;

® BBIUMCJICHHUS O0BEMOB U  IUIOL[aJEed  IMOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TE€J IPU PELIICHWH NPaKTUYECKHUX 3ajad,
UCITOJIB3YSI npu HEOOXOAUMOCTH CIPABOYHUKHU 17}
BBIYHCIIUTEIbHBIE YCTPOUCTBA.

TECTHUPOBAHHUE;
KOHTPOJIbHAS
paborTa;
JOMaITHss paboTa

3Hanuqa:

® 3HAUYCHUE MaTEMaTUYECKOM HayKu [Jis1 peIIeHus 3ajad,
BO3HUKAIOIIMX B TEOPUU U MPAKTUKE; MIUPOTY U B TO K€ BpeMs
OTPAaHUYECHHOCTh TPUMEHEHHUS MaTEeMaTUYeCKUX METOJ0B K
aHAJIN3y W HCCJIEAOBAHUIO MPOLECCOB U SBJICHHUN B MPUPOJAC U
00IIIeCTBE;

® 3HAUYCHUE IPAKTUKH M BOIPOCOB, BO3HUKAIOIIMX B CaMoOM
MareMaTuke a1 (POpMHpPOBAHHS W PA3BUTHS MAaTeMaTHYCCKOM
HAayKH; HCTOPUIO Pa3BUTUSl TOHATUS  YWCIA, CO3JaHUs
MaTE€MaTH4YECKOTO  aHajdu3a, BO3HUKHOBEHUS W  Pa3BUTHUA
r€OMETPUH;

® YHHUBEPCAIbHBIN XAPAKTEP 3aKOHOB JIOTMKM MaTEMaTHYECKUX
paccyXJeHui, UuX TPUMEHUMOCTH BO BCeX  00JacTIX
YEJI0BEUECKOM JESATCIABHOCTH;

® BEPOSITHOCTHBIN XapaxkTep
OKPYKaOLIEr0 MUPA.

Pa3INYHbIX IIpOoLcCCOB

IPAKTHYCCKHE
3aHIATHS 1o
peIIeHUIO 3a/1a4;
TECTUPOBAHUE;
BBITIOJTHCHHE
WHIMBHTyaJIbHOTO
3aJIaHus;
KOHTPOJIbHAS
pabora

Hrorosas aTTeCTaluss YCBOCHHBIX 3HAHMU U OCBOCHHBIX YMGHI/Iﬁ

OK3aMC€H
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