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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUYUEBHOM JUCHHUITINHBI
MartemaTuka

1.1. O61acTh NPUMEHEHUS] TPOTPAMMBI

OobueoOpa3oBaTenbHas pabodas mporpaMMa yuyeOHON AUCHUIIINHBI SBISETCS
4acTbIO PUMEPHON OCHOBHOM MpO(hecCHoHAIBbHOM 00pa30BaTEIbHON NPOTpaMMbl B
cootBercTBUM ¢ PI'OC 1o cnenuanbHOCTAM

54.02.01 Au3aiin (mo oTpacjsim)

1.2. Mecto IMCUMIUVIMHBI B CTPYKType OCHOBHOW mpodeccuoHaJbHOI
00pa3oBaTeJbHON MPOrpaMMbl: JUCIUIUIMHA BXOIUT B DenepanbHblil KOMIIOHEHT
rocyJapCTBEHHOr0 00Opa30BaTEIbHOIO CTaHAapTa CcpeaHero (IOJIHOro) OOIIero
o0pa3oBaHus.

1.3. Hean m 3agauM AUCHMILIMHBI — TPeOOBAaHHMS K pe3yJabTaTaM OCBOCHUS
AUCUMILTHHBI:
B pe3ynbTaTe 0CBOCHHUS TUCHUILTUHBI 00YUYaIOIUNACS JOJIKEH:

3HATH/IOHUMATD

®  3HAUYCHHE MAaTEeMaTUYECKOW HAYKH ISl PEIICHUS 3a/1a4, BO3HUKAIOIINX B TEOPUU
U TIPAKTUKE, MIUPOTY M B TO JKE€ BpPEeMs OTPAHUUYCHHOCTh IPUMCHCHUS
MaTeMaTUYECKUX METOJ0OB K aHAJIU3y U MCCJIC0BAaHUIO MIPOIIECCOB U SIBJICHUI B
MPUPOJE U OOIIECTBE;

e  3HAYCHHUE MPAKTUKH M BOIPOCOB, BO3HUKAIOIIMX B CaMOH MaTEMaTHKE JIS
dbopMUpOBaHUS H Pa3BUTUS MaTEMAaTHUYECKONW HAyKH, HCTOPHUIO Pa3BUTHS
IIOHATHS 4YHCIA, CO3JaHUS MaTEMATUYECKOrO aHajln3a, BO3HUKHOBEHUS U
Pa3BUTHS T€OMETPHU;

®  YHUBEpCAJbHBIA XapaKTep 3aKOHOB JOTUKU MAaTEMATHYECKUX PACCYKICHUH, X
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOMN JAEATETbHOCTH;

®  BEpOSTHOCTHBIN XapakTep pPa3UyHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJI'EBPA

yMeThb!

®  BBHIIOJHATH apu(METHUYECKHe [EHCTBUS HAJ YHMCIAaMH, COuYeTas YCTHBIE U
NUCbMEHHbBIE TPUEMbl; HAXOAWTH MNPUOIMKCHHbIE 3HAUYECHHUS] BEIUYUH U
MOTPEIIHOCTH BBIYUCICHUN (aOCONIOTHasE W OTHOCHUTENbHAs); CpaBHUBATh
YHUCJIOBBIE BBIPAKEHHUS;

®  HaxOJUTh 3HAYEHHUS KOpHS, CTENeHH, Jorapudma, TPUTOHOMETPUUECKUX
BBIPDAKEHU HA OCHOBE OIpPEACNICHUs, MCIOJIb3yd NpPU HEOOXOAUMOCTU
MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BATHCA MPUOIMKEHHOW OLEHKON MpH
MIPAaKTUYECKHUX pacyeTax;

®  BBHIOJHATH MPEOOPA30BAHUS BhIPAKEHHUM, PUMEHSS (POPMYJIbI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JorapupmMoB, TPUTOHOMETPUUECKUX QYHKLIUNA;

* IloMMMO yKa3aHHBIX B JAaHHOM pa3jiefie 3HaHWW, B TpeOOBaHUS K YPOBHIO IOJATOTOBKHU
BKJTIOYAIOTCS TAK)XK€ 3HAHUS, HEOOXOAUMBIE JJIsl OCBOCHHUS TIEPEUNCIICHHBIX HHKE YMEHUH.



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

JUTSI IPAKTUYECKUX PacuyeToB 1Mo (GopMmyliaM, BKIOYas GOpMYIibl, COAEpKaIIHe
CTETICHU, PAIUKAJIBI, JIOTapU(PMbI U TPUTOHOMETPUICCKHE QYHKITUU, UCTIONB3YS
MIpU HEOOXOAUMOCTH CIIPABOYHBIC MaTEPUAIbl U MPOCTEUIIINE BEIYUCIUTEIbHBIC
YCTPOWCTBA.

DOyHKUUM U Tpaduku

yMeTb:

BBIUHCIIATh 3HaueHHWE (YHKIMM TO 3aJaHHOMY 3HAUEHHUIO apryMeHTa IpU
pa3IMyYHBIX COC00ax 3aaHus PYHKINH;

OTIPE/IETISATh OCHOBHBIE CBOMCTBA YMCIIOBBIX (DYHKIIMIA, WJUTIOCTPUPOBATHh MX Ha
rpadukax;

CTpPOUTH TpapUKUd M3yYEHHBIX (YHKIUH, WUIIOCTPUPOBATH IO TIpaduKy
CBOMCTBA JIEMEHTAPHBIX (PYHKIU;

UCIIOJIb30BaTh MOHATHE (YHKIMM JI1 ONMCAHUA M aHaIh3a 3aBHUCUMOCTEH
BEJIMYUH;

HCMOJIb30BATh NPHOOpPETeHHbIE 3HAHUA W YMEHHSI B MPAKTHYECKOH
NeSITeJIbHOCTU U TMOBCETHEBHOM KU3HMU:

Ul ONMCAaHHWA C TOMOIIbIO  (PYHKUMHA  pPa3IUYHBIX  3aBUCUMOCTEH,
MPEACTABICHUS UX TpapruecKu, HHTEPIIPETAIMU I'Pa(UKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HaXOJMUTb MIPOU3BOIHBIC FNEMEHTAPHBIX (PYHKIINIA;

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl U3yYEHUS CBOMCTB (YHKIMI M MOCTPOECHUS
rpauKoB;

OPUMEHATh NPOU3BOAHYIO JJIsi TPOBEACHUS NPUONMKEHHBIX BBIYMCICHUM,
pemiaTh 3aJayd MPUKIATHOTO XapakTepa Ha HaXO0XACHUE HauOOJIBLIEr0 M
HAaUMEHBILEro 3HAYCHHUS;

BBIUMCIIATh B MPOCTEMIINX CIIydasX IUIOMAAN U OOBEMbI C HCIOIb30BAaHHEM
OIIPEAEIEHHOTO NHTETPaa;

HCIO0JIb30BaTh NPUOOpPEeTEHHbIEe 3HAHMS W YMEHHS B NPAKTHYECKOH
NAeSTeJIbHOCTH U NIOBCEIHEBHOM KM3HHU JIf:

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

YpaBHeHUS U HEPABEHCTBA

YMETh:

pemarhb parMoHalIbHEIE, MOKa3aTebHbIE, jorapupMUYECKue,
TPUTOHOMETPUUECKUE YPABHEHUS, CBOAAIINECS K JIMHEHHBIM U KBaJPAaTHBIM, a
TaK)X€ aHAJOTUYHbIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BaTh TpaUueCKUil METO] pellieHUs] YpaBHEHUN U HEPABEHCTB;



U300pakaTh Ha KOOPJUHATHOM TUIOCKOCTU PEIICHMs] YpaBHEHUW, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

COCTaBJISITh U pellaTh YPAaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIIUE HEU3BECTHBIC
BEJIMYUHBI B TEKCTOBBIX (B TOM YHCJIC MPUKIAIHBIX) 3a/jauax.

HCMO0JIb30BaTh MNPUOOpPEeTEeHHbIE 3HAHMUS W YMEHHS B NPAKTHYECKOM
NeSITeJIbHOCTU U MIOBCETHEBHOM KNU3HU:
JUISl TOCTPOCHHUS ¥ UCCIIEA0BAHUS MPOCTEUIIINX MATEMAaTUYECKUX MOJIEIEH.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

yMeTh!

pemath mpocTeilire KOMOMHATOPHBIE 3a/ladyll METOAOM Mepedopa, a Takke ¢
UCIOJIb30BaHUEM U3BECTHBIX (POPMYI;

BBIUMCIIATH B MPOCTEUIINX CIy4yasiX BEPOATHOCTU COOBITHI HA OCHOBE MOJCUYETa
qHCciIa UCXO0B;

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

JUISI aHAJIM3a PEAIbHBIX YMCIIOBBIX JAHHBIX, IIPEICTABICHHBIX B BUJIE HArpamMm,
rpauKoB;

aHaJIM3a NHQOPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeETh:

pacno3HaBaTh Ha YepTeKaxX U MOJIEISIX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCHUTH
TpeXMEepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUIMU;

OTUCHIBATh B3aMMHOE PACIOJIOKEHHE MPSAMBIX M IIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHUPOBATh CBOM CYXIACHHUS 00 TOM PACIOJIOKEHUY;

aHAJIM3UPOBATh B MPOCTEUIINUX CIydasX B3aMMHOE PACMOJOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

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

CTPOUTH NMPOCTEUIIINE CEUCHUS KyOa, TPU3MbI, MUPAMUJIbL;

pemath IUIAHUMETPUYECKUE W TPOCTEHIINE CTepeoMeTpUUYecKue 3ajadyd Ha
HaXOXXJIEHUE TEOMETPUUECKUX BEJIMYMH (JJIMH, YTJIOB, IUIONIa/Iel, 00HEMOB);
WCIIOJB30BaTh MPHU PEIICHHH CTEPEOMETPUUYECKUX 33]a4 [UIAHUMETPUUYECKHE
(baKThl U METO/IBI;

IPOBOJIMTH JI0KA3aTEIIbHBIC PACCYXKICHUSI B XOJI€ PEIICHUS 3a/1a4;

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

JUISL MCCJIEIOBAHUS (MOJEIUPOBAHNS) HECIOKHBIX NMPAKTHUECKUX CUTyalUid Ha
OCHOBE M3yUYEHHBIX (POPMYII U CBOKCTB (PUryp;

BBIUMCJIEHHUS] 00BEMOB U IUIOIIAJEH MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPH
PEIICHNU MPaKTUYECKUX 3a/1a4, UCTOIb3Ys MPH HEOOXOAMMOCTH CIPABOYHUKHU
Y BBIYUCIIUTENbHBIE YCTPONCTBA.



1.4. PexoMeHayeMoe KOJIM4YECTBO YaCOB HA OCBOCHHE MPOrPaMMbl JUCHHUILINHBI:
MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyuatomerocst 234 yaca, B TOM YHUCJIE:
00s13aTeIbHOM ayTUTOPHOM yueOHOM Harpy3Kku oOydarorierocs 156 yacos;
CaMOCTOSATENbHOM paboThl 0Oy4varomierocs 54 yaca;

KOHCYJIbTalluM 24 4aca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM

JUCIHHAIIJINHBI
2.1. O0beM yueOHOM NMCIUIVIMHBI M BUAbI Y4eOHOH padoThI

Bun yuyeo6Hoii padoThl

Oovem uacos

MakcuMasibHasi yueOHasi HAarpy3ka (Bcero) 234
Oo0s3aTesIbHAsA ayAUTOPHAsA y4eOHAasi HATPY3Ka (BcCero) 156
B TOM YHCJIE:

IPaKTUYECKHUE 3aHATUS 101

KOHTPOJIbHBIE pabOThI 14

KOHCYJIbTAIINU 24

KypcoBasi paboTa (IpOeKT) -
CamocTosiTesibHasi padoTa 00y4arierocsi (Bcero) 54
B TOM YHCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM) -
-8HeayOUmopHas camocmosmebHas paboma, 7
-n0020MOBKa 0OKIA008 U NPEe3eHMAaAYUU, 7
-cocmasiieHue KOHCNeKmos U peuletue 3a0ad; 7
-camocmosimenvHoe U3yueHue Mamepuana U eblnoJiHeHue 3a0aHuil; 7
-cucmemamuieckas npopadbomKka KOHCNEeKmMO8 3aHAMuUll U Mamepuanos 9
napaepagha yueonuxa,
-n0020MOBKA 0OMEemo8 Ha KOHMPOJIbHbIE BONPOCHL, 7
-8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL, 5
-npUMeHeHue annapama MamemamuiecKkoeo aHAIu3a K peueHuro 3a0ay 3
no memam: «Illpouzgoonas u eé npumenenuey, « Mumeepany,
-no8mMopeHuUe meopemuiecko20 Mamepuaia no 2eoMempuu. 2
Wrorosas arrecrauus B popme IK3aMeHAa




2.2. IIpuMepHBIA TEeMAaTHYECKUIl IVIAH U COAEPKAHUE YUeOHOW TUCIUTIIUHBI
bJ1.02 Maremaruka: anreOpa, Hadajga MaTEMaTHYECKOTO aHAJIN3a; TEOMETPHS
IS CIICIIMaIbHOCTH
54.02.01 Mu3aiin (1Mo oTpacisim)

HaunMenopamme Coaep:xkanue yue0HOT0 MaTepuasa, JabopaTopHbie U Obnem Vposens
NpaKTHYeCKUEe PadoThl, CAMOCTOSITeIbHAS padoTa 00y4yaoluXxcs, KypcoBast
pa3aesioB u TeM 4acoB OCBOEHMS
padoT (mpoekT)
1 2 3 4
Beenenne Copep:xanue y4e0HOr0 MaTepuaja: 2
MaremaTrKa B HayKe, TCXHHKE, JKOHOMHKE, HH()OPMAITHOHHBIX TEXHOJOTHSIX H 2
MPaKTUUECKOH AedaTenbHocTH. Llenu u 3a1auu u3ydeHus MaTeMaTUKH Py
ocBoeHuu cnenuansHocteit CI10
Paznen 1. 28 (+8)
OCHOBBI TPUTOHOMETPHUH
Tema 1.1. Conepxanye v4e0HOr0 MaTepUaa: 2
TpUrOHOMETPUYECKHE 1. | Pagnannas mepa yrima. CuHyC, KOCHHYC, TAHT€HC W KOTaHTeHC. OCHOBHEBIE 2
(YHKIUH 9HCIOBOTO TPUTOHOMETpHUYECKHe ToXaecTBa OCHOBHBIE (OPMYIBI TPUTOHOMETPUH
apryMeHTa [IpeoOpa3oBaHUs TPUTOHOMETPHUYCCKIX BRIPAKCHH.
[Ipaktuueckue 3anstus. Pemenue 3anau no reme: «Pannannas mepa yria. 4
CuHyc, KOCHHYC, TAHT€HC B KOTaHTeHC. OCHOBHBIC TPUTOHOMETPUIECKUE
toxkaecta. [IpeoOpa3oBaHUsl TPHTOHOMETPHYESCKUX BBIPAIKECHHI.
CamocrosiTenbHas paboTa 00yJaroIIXCs:
1.CocTaBUTh KOHCIIEKT U PEIINUTH 3a1a4H 10 TeMe: «DopMyJIbl IIOJIOBUHHOTO 2
yriaa. [IpeoOpa3oBaHust CyMbl TPHTOHOMETPUIECKUX (PYHKITHIA B IPOM3BEACHUE U
MPOM3BEICHUE B CYMMY».
2.I1oAroTOBUTH OKJIA/ U MPE3CHTAIUIO 110 TeMe: «MaTeMaTHKa B HayKe, 2
TEXHHUKE, SKOHOMHUKE, HHPOPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTHUCCKOU
JIeSITETLHOCTH
Tema 1.2. Conep:xanue y4e0HOI0 MaTepuaa: 2
®ynkiuu, ux ceoificteau | 1. | Tpuronomerpuueckue Gpynkiuu u ux rpapuku. CBoicTa 4
rpaduku TpuroHoMeTpuieckux pynkmuit. Yucnosas pyakmus. [IpeodpazoBanue
rpa¢ukoB. UeTHble 1 HedeTHBIE QyHKIMH. [leproamyeckue GyHKINN.
Bospacranue u yopBanue GyHKIUH. DKCTpeMyMbl. MccinenoBanue
¢yakumit. CBOHCTBAa TPUTOHOMETPHICCKHUX (DYHKITHH.
[pakTryeckue 3ansTus. [IpeodpazoBanue rpadukos. MccnenoBanne GyHKIUI. 6
KontpoabHnas pa6ora Nel mo reme: «Tpuronomerpuyeckue GyHKIUM». 2
CamocTrosTenbHas paboTa 00yJaromuxcs: 2
CaMOCTOSITEIbHO MPOPad0TaTh KOHCIIEKT 3aHATHS U MaTepuan naparpada
y9eOHHKA.
BrmonauTs 3amanus mo teme: «MccnenoBanne QyHKIHI
Tema 1.3. Coaep:xanue yueOHOro MaTepuaJa: 2
Tpuronomerpuieckue | 1, ApKCUHYC, apKKOCUHYC, apKTaHreHc. Pemenue npocredmmx 4
YPaBHCHHUA U TPUTOHOMETPUUYECKUX YpaBHEHHUH. Pelienue TpuroHoMeTpuaeckux
HCPaBCHCTBA. ypaBHEHHU. PellieHre TpUroHOMETpUIECKUX HEPABEHCTB.
[IpakTrdeckue 3aHATHA. PeleHne TPUTOHOMETPUIECKAX YpaBHeHUH. PerreHne 5
TPUTOHOMETPUICCKHX HEPABEHCTB.
KontpoabHnas padora Ne2 no teme: «Tpuronomerpuyeckue ypapHeHust 1 1
HEDABEHCTBAY.
CamocrosiTenbHas paboTa 00yJaroImxCs: 2
IToAroTOBUTH AOKIA U MIPE3SHTAIHIO 1O TeMe: «CTOpHUs BOSHUKHOBEHUSI H
Pa3BUTHUS TPUTOHOMETPUNY.
M3yunTh MaTepuall 1 BRITIOJIHATH 3aaHus TI0 Teme: «Perenue cucrtem
TPUTOHOMETPUYCCKHX YPaBHEHHIN».
Paznen 2. 18(+7)
[IpsiMbIe 1 TITOCKOCTH B
MIPOCTPAHCTBE
Tema 2.1. Copnepxanye y4e0HOr0 MaTepuaJia 2




AKCHOMBI CTEPEOMETPHH U
WX TPOCTEHIITNE CIEACTBUS

1. | Akcuomsl crepeomerpur. CyIIecTBOBaHHE TIIIOCKOCTH, MPOXOASAIICH depe3
JAHHYIO MPSMYIO0 W JaHHYI0 TOuKy. llepecedeHme mpsMO#l € IIIOCKOCTHIO.
CymecTBOBaHHE IUIOCKOCTH, MIPOXOIAIICH Yepe3 TPH JaHHBIE TOYKH

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

Tema 2.2.
[MapannensHOCTH
MPSIMBIX M TUIOCKOCTEH

Conep:xanue yueOHOro MaTepuasa

1. | [apamenbHble TpsSMbIE B TMPOCTpaHCTBE. [Ipu3pak mMmapaieibHOCTH
npsambix. [Ipu3Hak napamienbHOCTH HOpsAMOM U TwiockocTH. [lpusnHak
napaIeIbHOCTH INTIOCKOCTCH.

IIpaktuueckue 3ausaTus. Pemenue 3agay no remam:
- [Ipm3HaK mapauieTbHOCTH TPSAMBIX.

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

CamocrosiTenbHas paboTa 00yJaroIMXCs:

CocraBuTh KOHCIEKT TeM: «l300paxkeHHe MPOCTPAaHCTBEHHBIX GHUTYyp Ha
IUIOCKOCTH, «CyIIecTBOBaHWE IUIOCKOCTH, MAapajIeIbHOW JaHHON IUIOCKOCTH.
CBolicTBa NapauIeIbHbIX IIOCKOCTEW

Tema 2.3
[lepnenanKyIIPHOCTD
IPSIMBIX U IIJIOCKOCTEN

Coaep:xanue yueOHOro MaTepuasa

1. | IlepneHOUKYIIPHOCTH MIPSAMBIX B IIPOCTPAHCTBE. IIpuzHak
NIEPIECHIUKYISIPHOCTH IIPSIMOM U INIOCKOCTH. IlepneHIuKyssp 1 HaKJIOHHAs.
Teopema 0 Tpex NepHeHIuKyIIpax.

IIpakTryeckue 3ansaTHA. Pemenue 3agad no TeMam:
- [Ipu3Hak nepneHAUKYIIPHOCTH NIPSIMOM U IUIOCKOCTH.
- [lepnenauKyssp U HakIoOHHasA. Teopema o Tpex NEepHeHIUKYIsIpax.

Kourpoabnass paGora Ne 3 mo Teme: «lIlapanneabHocts U
nepneHIuKYJISIPDHOCTD NPSIMBIX U IJIOCKOCTEi)

CamocrostensHas paboTa 00yJaromuxcs:
CocTaBuTh KOHCIIEKT TeM «CBOMCTBA NEPIEHAUKYIISIPHBIX IPSIMON U
IUIOCKOCTHY, «PaccTostHne MEXY CKPEIIMBAIOIINMHICS MPSIMBIMIY.

Paznen 3.
KoopauHatsl ¥ BEKTOPHI

16(+5)

Tema 3.1.
JlexapTOBBI KOOPAMHATEI
B IIPOCTPAHCTBE

Conep:kanue y4e0HOI0 MaTepuaja

1. | BBenenue nexapTOBBIX KOOPJUHAT B IPOCTPAHCTBE. PaccTosiHNE MEXIY
Toukamu. KoopAWHATHI cepeuHbI OTpe3Ka. YOI MeXIy
CKPEIIMBAIONIMMUCS IPSMBIMH. YTOJI MEXy IPSIMOI U IIIIOCKOCTBIO. YTOJI
MEXIY IIOCKOCTAMH

IIpakTuueckue 3aHsTUA.

- PaccTosnne mMexay Toukamu. KoopIuHATEI cepeiHbI OTpe3Ka.

-Yros Mexay CKpeUIMBAlOUIMMMCS MPSMBIMH. YTOJI MEXAy IpsSMOM u
IIOCKOCTBIO.

- Yros Mexkay MIOCKOCTSIMU

CamocrostensHas padota obydatomuxcst: [IoAroTOBUTh Npe3eHTal|H 110 TEMaM:
-[IpeoOpazoBanue CHUMMETPHH B IPOCTPAHCTBE.
-J/IBwkenne B npoctpaHcTse. [lapamiesbHbIi HepeHoc B IPOCTPAHCTBE.

Tema 3.2.
Bekrtops! B mpocTpaHCTBE

Conep:xanue v4e0HOr0 MaTepuaJjia

1. | Bexrops! B mpocTpaHcTBe. JleHcTBUS HaJl BEKTOPAMH B IIPOCTPAHCTBE. YTOI
MEX]ly BEKTOPaMH.

2. | KommuanapHsie BeKTOpbI. PasiiokeHne BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM
BEKTOpam

3. | YpaBHEHHE IOCKOCTH

IIpakTuueckue 3aHATHSL.

- JleficTBus Haj BEKTOpamMH B IPOCTPAHCTBE.

- Yron MexJy BEeKTOpaMH.

- Pa3nokenue BekTopa 1o TpeM HEKOMILUIAHAPHBIM
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CamocTrosTenbHas paboTa 00yJaromuxcs: 2
CocraBuTh OMOPHBIIT KOHCIIEKT U BBIMOIHUTH 33aHusl 10 TeMam: «PasjoxeHne
BEKTOPA M0 JIBYM HEKOJUTMHEAPHBIM BEKTOPaM)

Paznen 4. 29(+14)
Hagama
MaTEMaTUYECKOTO aHaIU3a
Tema 4.1 Conep:xkanue v4e0HOIr0 MaTepuaJja
ITpousBoaHas. 1. | ITocnegoBateapHoCcTH. CIIOCOOBI 3aJaHUs H CBOMCTBA YMCIIOBEIX 4

nociuenosarensHocTel. [loHaTue o npenene Nocnea0BaTeIbHOCTH.
CyMMmupoBaHHe 1ocieoBaTeIbHOCTeH. beckoHeuHo yObIBaromas
reoMeTpuuecKasl POrpeccHs U ee CyMMa.

2. | Ipupamenne pyukimm. [loHsTHE 0 KacaTenbHOHN K rpaduKy QyHKIHH.
MTrHoBeHHas CKODOCTh ABKeHU. [Tponsponnas. [IpaBuna BEIYMCICHUS

IIpaktuueckue 3aHATHA. PemieHue 3amad Ha HaXOXAECHUE IIPOU3BOIHOM, 4
WCTIONB3YS OIpeeNICHIEe U PaBIJIa BEIYUCICHUS TIPOU3BOIHBIX.

CamocrositensHas paboTa 00y4aromuXxcs: 3
Cucremarnueckasi mpopaboTKa KOHCIIEKTOB, PEIICHUE 3a/1ay Ha BBIYUCIICHHE

3. | TIpousBoanag cnoxHOM dVHKIMK. [TpOM3BOAHEBIE TPDUTOHOMETPUYESCKUX

NN

[IpakTiueckue 3aHATHA. Pemenue 3amad o reme:
- [Ipon3BoaHAs CIIOKHON (QYHKITHHL.
- [Ipon3BoiHBIC TPUTOHOMETPUYECKHX (PyHKIMI.

CamocrosiTenbHas paboTa 00yJaOMIIXCSL. 3
BEINONMHUTE HHAMBUTYAIbHEIE 3aJaHHA 110 TeMe: «BrIaucieHrne Tpor3BoIHOM
CJIOHBIX (pyHKIUI.

Tema 4.2 Conep:xanue yue0OHOro MaTepuasa

IIpumenenue 1.

HEIIPEPBIBHOCTU U
IIPOU3BOIHOM

[Mpumenenne HenpepsiBHOCTH. KacarenbHas k rpaduky ¢pyHkunu. [Ipn3Hak
Bo3pactanus (yObIBaHMs) GyHKIUH. KpuTHdeckue TOUKH QyHKIHIH,
MaKCUMYMBI I MUHHMYMBIL.

[pakTHYECKUE 3aHATHS. 1
- KacarenpHas k rpaduxy QyHKIHH.
- Kputnueckne ToYkd QyHKIIMH, MAKCHMYMBI 1 MUHUMYMBI.

CamocrosiTenbHas paboTa 00yJarOIHXCS: 2
CocTaBUTh TE€3UCHI U BBIIOJIHUTE YIPaXHEHUS 110 TeMe: «[IpnbmmkeHHbIe
BBIYHUCIICHUA.

2. | UccnenoBanue GpyHKIMH ¢ TOMOIIBIO pou3BoAHoN. Haunbosbiiee u 1
HaMMeHbIIlee 3HaUCHUEe (PyHKIINU

IIpakTnueckue 3anstusd. Penienue 3anad no remam: 3
-HUccnenoBanue GyHKIMN C TOMOLIBIO TPOU3BOTHOM
-Haxoxaenne HanboJIpllero ¥ HauMEHbLIEr0 3HaYeHUH QYHKIHH.

KonTpoabHasi pagora mo teMe Ne 4: «[Ipou3BoaHasi M €€ MPUMEHEHH E» 2

CamocrosiTenbHas padoTa 00yJaroIuXCs: 2
Cucremarnyeckas npopaboTKa KOHCIIEKTOB U BHIIIOJHEHUE 3a/IaHUH 110 TeMe:
«[IpyMeHeHHe MPOU3BOAHOM K MCCISIOBAHUIO QYHKIHUID».

Temad.3 Conep:xkanue v4e0HOI0 MaTepHaJa
[epBooGpasHast 1. | Onpenenenue neppoodOpazHoit. OCHOBHOE CBOHCTBO mepBooOpasHoit. Tpu 1
MpaBuJia HAX0XICHUS IEPBOOOPA3HBIX.

ITpaktuueckue 3ausaTus. OCHOBHOE CBOMCTBO MepBooOpazHoit. Tpu npaBuia 3
HAXO0XKICHUS TIEPBOOOPa3HBIX.

CamocrositesnsHas paboTa 00y4aromuXxcs: 2
[MoaroroBuTh NOKNAA M NMpe3eHTaIHIo 1o TeMe: «VIcTopuueckue cBeJeHNs O
epBOOOPa3HOIY.

Perienue 3a/1au Ha HaX0XKAEHUE EPBOOOPA3HOIA.

Tema 4.4 Conep:kanne v4eOHOr0 MaTepUAaIa
Hurerpan 1. | MonsTre kpuBONIMHEHHOU Tpanenuy. [1no1mans KpUBOJINHEHHON TPAMICIIHH. 1
Wurerpan. ®opmyna Hetotona — Jlelioauma. [Ipumenenne hopmyIibt
Hrerorona - JIeiOHMIIA IPY HAXO0KIEHHUH [UIOMIAJIN KDUBOJIWHENHON

IIpaktuueckue 3ausaTus. Pemenue 3a1ay Ha BBIYMCIIEHUE UHTErpajia U IJIOAaau 3
KPUBOJIMHEHHOHN TpamnenuH.
KonTpoabnas pagora Ne 5 mo teme: «IlepBoo0pa3Hasi H HHTErpan 1
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CamocTrosTenbHas paboTa 00yJaromuxcs: 2
BeimonanTs 3aganus mo teme: «lIpuMeHeHus! nHTerpana
Paznen 5. 10(+5)
MHororpaHHuku u Tena
BpAIICHHUA
Tema 5.1 ConepxaHue V4e0HOI0 MaTepHuaia
MHOTOTpaHHHUKH. 1. | JAByrpaunsiii yroa. TpeXrpaHHBI 1 MHOTOTPAHHBINA YTJIbl. MHOTOTPaHHUKH. 2
[pusma. M300paskeHne Mpu3MbI U OCTpOeHUE ee ceueHnid. [Ipsimas npusma.
ITapannenenunen. IIpsaMoyronbHeIi napaieienuIe],.
IIpaktuueckue 3ansatus. Pemenue 3amau no teme: «[Ipusma. Ilpsimas npusma. 2
[Tapamnenenunen. [IpsMoyronpHblil napamieaenUIen».
CamocrosiTenbHas paboTa 00yJaroIuXCs: 1
Koncnexr tem: «LleHTpansHas ciMMeTpHs apajuienenunena», «CumMmmerpus
HPSIMOYTOJIBHOTO MapaieIeUuIear.
2. | Iupamuna. [TocTpoeHne mHpamMuIBI ¥ €€ TUIOCKUX CEYCHUH. Y cedeHHas 1
nupamuza. [IpaBunpHas nupaMua.
IIpaktuueckue 3ansaTus. Pemwenue 3agau no teme: «llupamupa. ¥Yceuennas 1
nupamuza. [IpaBwibHas TUpaMuiay.
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
[ToaroroBuTh Npe3eHTanHIO M0 TeMe: «IIpaBHiIbHbIE MHOTOTPaHHUKHIY.
Tema 5.2 Conepxanue v4e0HOr0 MaTepuaJa
Tena U NOBEPXHOCTH 1. | Humunap. Cedenus nunusapa miockocTsmu.. Konyc. Ceuenue koHyca 1
BpAIICHHA miockocTsamu. [llap. Ceyenne mapa miockocTbio. CUMMETpHSI miapa.
[Ipaktnueckue 3austusi. Pemenune 3amau mo Temam: «lunuuapy», «Konycy, 1
«1lapy.
KonTpoJsabHas pa6ora Ne 6 no reme: «MHOrOrpaHHMKHU M TeJ1a BpaLLeHUs» 2
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
[ToarotoBuTh KOHCTIEKT TeM: «KacaTenbHas IIOCKOCTH K I1apy. Brnincanusie u
onucaHHbIe MHOTOrpaHHUKH. [lepeceucHue ABYX cdep».
Pa3znen 6. 18(+6)
V3mepenns B reOMeTpUH
Tema 6.1. ConepixaHue V4e0HOI0 MaTepHaIa
06némer Muororpanaukos | 1. | Ilorarre o6bema. O0ObeM NpAMOYronbHOro napajienenumnena. Oonem 2
HaKJIOHHOTO napatenenunena. Oobem npusmsl. PaBHOBeMKHE Tema.
[TpakTH4eckue 3aHATHS. 6
Pemienne 3amau mo Temam: «OO0beM mapamienenunenay, «O0beM MPH3MbBD),
«O06BeM mUpaMuab».
CamocrosiTenbHas paboTa 00yJaroIuXCs: 4
W3yunts MaTepuai u BBITOJIHUTE 3aJlaHus 110 TeMaM: «O0bEM ycedEHHOM
nupaMuab», «O6beMbl MOJOOHBIX TEM.
Tema 6.2. 1. | O6bem mumuHApa. O0BEM KOHYca. O0beM mapa. [Inomraas 60KoBOI 2
OOBEMBI ¥ TOBEPXHOCTH MIOBEPXHOCTH LyHHApa. [lomans 60Kk0BoM NOBEPXHOCTH KOHYCA.
TEJl BpaleHus [Tromans cepsl.
IIpaxkTuueckue 3auaTus. Pemenue 3amad no remMam: «O0beM U IIIoIIaas O0KOBOH 6
MOBEPXHOCTH IUIHHApPa», «O0BEM M IIOmanbs OOKOBOHM MOBEPXHOCTH KOHYCay,
«O0BeM 1mapa 1 mionaab chepo»
KontpoabHas pagora Ne7 no teme «O0béMbI M MJIOMIAAH MOBEPXHOCTH» 2
CamMocrosiTenbHas padoTa 00yJaroIHXCs: 2
W3yunts MaTepuai 1 BBIIOJHUTE 3aJaHus 1o TeMe: «O0beM ycedeHHOTOo
KOHyca», «O0beM MapoBOro CErMEHTa M CEKTOPay.
Paznen 7. 4
Pa3eutue noHsTHs 0
4HCIIe
Copep:xanue y4yeOHOr0 MaTepuaJa:
Lensle u panponansHble yncna. JelictBurenbHble uncia. [IpuodinmkeHnHbie 2
BhIYHCIIeHUsI. KOMIIeKCHBIE YnCIa
IIpakTrdeckue 3auaTHA. Pemenue 3agad o Teme: «Apudmernaeckue neiicTBrs 2

HaJl 9YMCIIaMH, HaX0XKICHUE PUOIIKEHHBIX 3HAYeHUH BETMYMH U MOTPEIIHOCTEH
BBIYUCIICHIH (a0COTIOTHOM M OTHOCHUTENIFHOMN), CPABHEHHE YHCIOBBIX
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BBIPAKEHUI»

Pa3znen 8. 21 (+6)
CreneHHbIE, TOKAa3aTENbHbIC
1 JIoTapu(MIIECKUE
GhyHKIIH
Tema 8.1. ConepxaHue V4e0HOI0 MaTepHuaia
KopHu, cTeneHu 1. | Kopensb n — i1 cTenenu u ero cBoicTBa MppaunoHaibHbIe ypaBHEHHUS. 2
CrerneHp ¢ palMOHAIBHBIM IIOKa3aTeleM
[Ipaktrueckue 3anaTus. Pemenue 3anau no remam: «KopeHb # — i cTeneHH U ero 3
CBOHCTBaY, «/ppannoHanbHbIC YpaBHEHHU», «CTEIEHb C pallOHAIBHBIM
MOKa3aTeIeM»
CamocrosTenpHas paboTa 00yJaroIuXCs: 2
BrimonHenue 3aganuii Ha Mpeodpa3oBaHue BRIPAKECHUH, COEPKAINX KOPHH 71 —
f CTENIEHH M CTETICHb C PALMOHAIBHBIM MOKa3aTEeIeM.
Tema 8.2. Conenkanue vyed0HOro MaTenuaaa
Jlorapugmsr. 1. | IlokazaTenmpHas QyHKIWSL, ee cBOiCTBa U rpaduk. Pemenne mokasaTenbHBIX 2
[okazaTenpHAS 0 ypaBHeHHH. PerieHne nokasarenbHbIX HEPABEHCTB.
norapupmMuyeckas [paktrueckue 3anaTus. Pemenne 3anau no remam: «IlokazaTtenbHas GyHKus, 6
¢byHKIMH. ee cBolicTBa U rpaduk», «PemieHne mokasaTenbHBIX YpaBHEHUi», «Peienne
MOKa3aTeJIbHBIX HEPABEHCTBY.
CamocrosiTenbHas paboTa 00yJarOIIMXCs: 2
BrimonHenune 3a1aHMi Ha peIIeHNE ITOKa3aTeIbHbIX YPAaBHEHUH U HEPABCHCTB.
2. | Jlorapudmer u ux cBoiictBa. Jlorapupmudeckass QyHKIUS, ee CBOHCTBA U 2
rpaduk. Pemenue norapudMniecknx ypaBHEHUH 1 HEPaBEHCTB.
[Ipaktrueckue 3anaTHA. Pemenne 3amad o remam: «Jlorapudmel n ux 4
CBOHCTBaY, «Penienue sorapupMUIECKUX YPaBHCHUH U HEPABCHCTBY.
KonrposbHas pa6ora no teme Ne 8: «Iloka3zaresbHas u Jiorapudpmuyeckas 2
pyHkumm».
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
CocTaBUTh ONOPHBII KOHCTIEKT TeMbI «IIpon3BoHas ToKa3aTeIbHON U
Jorapu(pMuIecKoi (YHKIMN» U BBIOJHHUTH 3aaHUsL.
[ToAroToBUTH AOKNIAA M Mpe3eHTaIHIo 10 Teme: «VIcTopusi BOSHUKHOBEHHS
MOHSITHSI ToTapudm»
Pa3znen 9. 10 (+3)
KombunaTtopuka. Teopus
BEPOSITHOCTEM.
Maremarnueckas
CTAaTHCTHKA
Tema 9.1. Copaep:xanue yueOHOT0 MaTepuaJia
DrieMeHTBI KOMOHHATOPHKH OcHOBHbBIE TIOHATHS KOMOWHATOPUKH. 3ajadyd Ha TOJICUYET YHUCla pa3MelIeHUH, 2
MepecTaHOBOK, coueTaHuil. Pemnienue 3amgad Ha mepebop BapuaHToB. Dopmyna
6unoma HprotoHa. CBoiicTBa OMHOMHMHANBHBIX KOA(GGHUIUEHTOB. TpeyroyibHUK
ITackans.
IIpakTuueckue 3ansaTud. PenieHue 3aia4 Ha IOACUYET YUCHIA Pa3MELICHUH, 1
MIepEeCTaHOBOK, COUETAHUI
CamocTrosTenpHas paboTa 00yJaromuxcs: 1
Pemenne 3a1a4 Ha MO/ICYET YKCIIA Pa3MEIICHUH, IEPECTAHOBOK, COYETaHUH
Tema 9.2. Coaep:xanue yuedOHOro MaTepuaja
OneMeHTh! TEOpUU Co0bbITHe, BEpOSITHOCTh COOBITHS, CJIOKECHHE I YMHO)KEHHE BEPOSTHOCTEH. 2
BEPOSATHOCTEH IIpakTnueckue 3anatus. Pemenue 3anay no teme «Kinaccuyeckoe ornpezesneHue 2
BEPOSITHOCTH. [IpyMEHEHHe JJIEMEHTOB KOMOWHATOPHKM K HAXOXKICHHIO
BEPOSITHOCTH
CamocrositesnsHas paboTa 00yJaromuXcs: 2
Perenue 3a1au o reme «3JI€MEHTHI TEOPHH BEPOSTHOCTEI»
Tema 9.3. Copep:xanue y4e0HOr0 MaTepHaJia
DNeMEHTBI MATEMATUUECKOH | TIpencTaBieHne qaHHBIX (TaOHIbI, UArPAMMEIL, FPapUKN) 3
CTAaTHCTHKH
156(+54)
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Jlis  XapakTepUCTUKH YPOBHS OCBOCHHSA YYEOHOro Marepualia HCIOIb3yHTCS
cieayromnme 0003HaYEHUS:

1. — 03HAaKOMUTENBHBIN (y3HABAaHUE paHEe H3yUYEHHBIX OOBEKTOB, CBOMCTB);

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

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

pelieHrue nMpooJIeMHBIX 3a1a4)
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3. YCJIIOBUA PEAJIM3ALIMN TPOT'PAMMBI TN CHUITVINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecreYeHu 0
Peanuzanmst mporpaMMbl AUCIUIUIMHBI TPEOyeT HATMYHUS Y4eOHOro KabuHeTa
MaTeMATHKH

O6opynoBanne yueOHOTO KaOUHETA:

-paboune MecTa o KOJMYECTBY 00yUarouxcs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT Y4€OHO-METOANYECKOMN IOKYMEHTAINK;

-HarJsiIHbIe TOCOOUS: IEMOHCTPAIIMOHHbIE TUTAKAThI, Pa3JaTOYHbIA MaTepHall;

TexHunueckue cpeacTBa 00yUEHHUS:

- KOMIIBIOTEP, MYJIbTUMEIMA KOMILJIEKC, MHTEPAKTUBHAS JI0CKA.

3.2. UudopmanuonHoe odecrnedeHue 00yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHogHble UCMOYHUKU:

1. M.U.bammakoB. MaTteMatuka: ydeOHUK JIJIs CTYA. YUpPSXKACHUM cpe. mpod.
obOpazoBanus. 9-e¢ usm., crep.- M.: M3narenbckuii ieHTp «Akaaemusy», 2014.

2. JI. C. Aranacsn. ['eomerpus. 10-11 xiaccei: yue0. it 061eo6pa3oBar.
yupexaeHuil: 6a30BbIi 1 npopuibHbIN ypoBHH ['eomeTpust. 10-11 kmaccwt:
yue0. a1 00111e00pa3oBaT. yupeKAeHu: 0a30BbIi U MPOGUIBHBIN YPOBHH.

3. M.1. bammakoB. Maremarnka. 3agayHuk. YueOHoe 1mocobue OUI]
«Axagemus», 2013.

4. b.M.Usnes, C.M. Caaksu, C.W. llIBapuOypa . Junaktudeckue maTepuaibl Mo
anreOpe u Hayanam aHanuza s 10 knacca. -M.: [Ipocsemenue, 2011.

5. b.M.Usnes, C.M. Caaksn, C.1. UIBapudOypa. AunakTudyeckre Matepuabl 1Mo
anrebpe u Havana ananusa s 11 kimacca. -M.: TIpocsemenue, 2011.

6. M.K. IloranoB. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a. Junakruueckue
Marepuanbl.10  kmacc: 0a30BeIM W mporil.  YPOBHH.— 5-€  H3I.-
M.:IIpocsemenue, 2011.-159c.

7. M. K. TloramoB. Anre6pa W Hadaga MaTEMaTHYECKOTO aHAJIM3A.
Junaktuyueckue matepuansl. 11 kimacc: 6a30BbIid ¥ TPODUII. YPOBHHU.— 5-€ U3I.-
M.:IIpocsemienue, 2011.-189c.

JlononnumensvHvle UCHOYHUKU:

1. A.H. Konmoropos, A.M. Ab6pamos, FO.Il. Jlyauuusia u ap.: nox pea. A.H.
KonmoropoBa. Anrebpa u Hauana matematuueckoro aHaimsa. 10-11 kmacchr:
yue0. 11 o011eo0pa3oBar. yupexkAeHUN ¢ IPWII. Ha AJIEKTPOHHOM HOCUTEIIE. —
21-e u3n.- M.: [Ipocsenienue, 2012. — 384 c.

2. C. b. Becenosckuii. ['eomeTpus: TuaaKTHYECKUE MATEPUATIBI 10 TEOMETPUU IS
10 knmacca / C.b. Becenockuit, B.Jl. Psounnckas.- M.: IIpocemnienue 2012.

15



3. C. b. Becenockuil. 'eoMeTpusi: IUIAKTUUECKUE MAaTEPUAIIbI IO TEOMETPHH TS
11 kmacca / C.b. Becenosckuii, B.J[. Psounnckas.- M.: [Ipoceemenue 2012.

4, Marematuka. bombiioi sHImkiIoneauueckuit cioaps/I'n. pen. IIpoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas saiukiionenus, 2010

5. M. K. TloranoB. Anrebpa u Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
maTtepuaibl. 10 kiacc: Oa3oBelii U mpodwi. ypoBau /M.K. Iloramos, A.B.
[lIeBkuH. — 5-¢ uzn.-M.:IIpocsemenue, 2011.-159¢.

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

Humepnem-pecypcol:

1. http://www.ru.wikipedia.org CsoOoaHas yHHBepcajbHas JSHIUKIOMICIHS,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - »3T0 MaremMaTHYeCKUil TOPTaj, Ha KOTOPOM BBI
HaiijieTe 0001 MaTepral 0 MaTEMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl Haiigére KHUTHW, BUIEO-JIEKLINH,
3aHUMATEJIbHBIC MaTeMaTHYeCKHe (aKThl, Pa3iHYHbIC 10 YPOBHIO U TEMAaTHKE
3a7a4d, OT/ICIbHBIE HCTOPUU W3 KM3HM YYEHBIX — BCE TO, YTO ITOMOXKET
OKYHYTBCS B YAMBHUTEIBHBIN U YBICKATCIbHBIA MUP MAaTEMATHKH.

4, http://www.bymath.net Stor caliT — cpeaHsas MareMaTHYecKass HHTCPHET-
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 1 OINEHKA PE3YJIbTATOB OCBOEHUA

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, HCCJIE0BAHUIA.

Pe3yabTarsl 00yyenust
(ocBOCHHBIE YMEHMS, YCBOCHHbIC 3HAHUA)

DopMBbI 1 METOIbI
KOHTPOJISI M OLCHKH
pe3yJbTaTOB 00yUYeHMSsI

YMmeHnus:

® BBHITNIOJIHATH apu(METUUECKHUE JEHCTBUSA HAJ| YMCIIaMHU,
coueTas YCTHbIE M MHCHMEHHBIC MPUEMbI, HAXOIUTh
NpUOJIMKEHHBIE 3HAYECHHS BEJIMYUH W TOTPEIIHOCTH
BBIYUCIICHUI (abconroTHas u OTHOCHUTENbHAsA);
CpaBHUBAThH YUCJIOBBIC BBIPAKCHUS;

® HAaXOAUTh 3HAUYECHUS KOPHSA, CTENEHH, Jorapudma,

TPUTOHOMETPUYECKHUX BBIPAKEHUN Ha OCHOBE
ONpENENICHUsl,  UCHOJB3YyS  MpU  HEOOXOAUMOCTH
UHCTPYMEHTAJIbHBIE CpEIICTBA; I10JIb30BATHCS

NPUOJIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacyeTax;

® BBHINOJIHATh MPEOOpPa30BaHUSI BBIPAKEHUM, MPUMEHSS
dbopMyIbl, CBSI3aHHBIE CO CBOWCTBAMH  CTCIICHCH,
aorapu(pMoB, TPUTOHOMETPUYECKUX (DYHKIIMIA;

HCI0JIb30BATh NMPUOOpPETEHHbIC 3HAHUS W YMEHHS B
NMPAKTHYECKOH [IeSiTEJIbHOCTH U  IOBCEJIHEBHOU
JKU3HU:

® JUIs MPAKTHUYECKUX PAcueToB MO (popmysiaM, BKItOUYas
bopMyIibl, cofepxKaliue CTeNeHH, PaguKabl, JorapupMsl
U TpUTOHOMETpUYecKHue (YHKUHUHU, UCHOJIB3YysS MpHU
HEOOXOMMOCTH CIPABOYHBIE MaTepUalbl U MPOCTEUILINE
BBIYUCIINTEIIbHBIE YCTPONCTBA.

-IPAKTUYCCKUE 3aHSATHUS
0 PEIICHUIO 3a/1aY,
-TeCTUPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIOMalIlHsIs padoTa;

® BHIYUCIIATH 3HAuYeHHE (QYHKUMM 1O  33JlaHHOMY
3HAYEHHUIO apryMeHTa MpH Pa3jIMyHbIX CIIOCO0axX 3aJaHus
dynxumy;

® OMpeeNsiTh OCHOBHBIE CBOMCTBA YMCIIOBBIX (PYHKIUH,
WUTIOCTPUPOBATH UX Ha rpadukax;

® CTPOUTH rpaduku W3YYEHHBIX byHKUIMA,
WUTIOCTPUPOBATh MO TpaUKy CBONCTBA 3JIEMEHTAPHBIX
yHKUMH;

® UCIIOJIb30BaTh NOHATHE (QYHKUUU [JIsl OMHUCAHMS H
aHaJIM3a 3aBUCUMOCTEN BEJINYMH;

-IPAKTUYECKUE 3aHATHUS
0 PEIIEeHUIO 3a/1aY,
-BBITIOJIHEHUE
UH/IMBUIyaJIbHOTO
3aJlaHus;

-JIoManIHss padoTa;
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HCNO0JIb30BATh NMPUOOPeTeHHbIe 3HAHMS W YMEHHS B
NMPAKTUHYECKON  [eATeJILHOCTH U  IOBCEJIHEBHOM
JKM3HMU:

® /Uil ONWUCAHUS C TOMOUIBI0 (DYHKIMH pa3IUYHbBIX
3aBHCHUMOCTEH,  MpeacTaBleHUs  HuX  rpaduyecku,
WHTEPHpPETALUN IPAPUKOB.

® HAXOJWTh MTPOU3BOAHBIC AIEMEHTAPHBIX (PYHKITHI;

® HCITOJIb30BaTh TPOU3BOJHYIO MJII M3YYCHHUS CBOWCTB
(GyHKIUN U TOCTPOCHUS TPaPUKOB;

® TIPUMCHATH TIPOU3BOIHYIO TUTST MIPOBEIICHUSI
PUOTMKEHHBIX BBIYHCIICHUN, peniath 3aauun
MPUKJIAJHOTO XapaKTepa Ha HAXOXKJIECHUE HauOOJIbIIIETO U
HAaWMEHBIIIETO 3HAUYCHUS,

® BBIYHCIATH B MPOCTEHIIMX ClydasxX IUIOMIAAd H
00BEMBI C HCTIOIB30BAaHUEM OMPEICICHHOTO HHTETPAaa;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHMSI B
NMPAKTUYECKON NeATEJbHOCTH U MOBCEHEBHOM KU3HU
IS

® pCUICHMS MPHUKJIAIHBIX 33724, B TOM YHCJIE COLUAIBHO-
SKOHOMHMYECKUX U (U3NYECKUX, Ha HaAUOOJbIINE U
HAUMCHBIIIME 3HAYEHHS, HA HAXO0XKICHUE CKOPOCTH H
YCKOPEHUS.

-IIPAKTUYICCKUC  3aHATUA
10 pCUICHUIO 3a/1a4,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;

e pelarhb palMOHAIIbHBIE, IIOKa3aTeJIbHBIE,
jgorapuMUYECKue, TPUTOHOMETPUUYECKHE YpaBHEHUS,
CBOJMIIMECS K JIMHEMHBIM W KBaJIpaTHbIM, a TaKke
aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI,

® JCNOJb30BaTh  Ipauueckuid  MeToJ
YPaBHEHHUU U HEPABEHCTB;

® 1300pakaTb Ha KOOPJAWHATHOM IUIOCKOCTH PEIICHHS
YPaBHEHUM, HEPAaBEHCTB U  CHCTEM C  JByM:
HEHU3BECTHBIMU;

® COCTaBJLITh M peEllaTb YPAaBHEHUS W HEPABEHCTBA,
CBS3BIBAIOLIME HEU3BECTHBIE BEJIUYMHBI B TEKCTOBBIX (B
TOM YHCJIEC TPUKIAJHBIX) 3a/1a4ax.

pelieHus

HCII0JIb30BaAThH HpHOﬁpeTeHHbIe 3HAHUA U YMCHHUA B

-MIPaKTUYECKUE 3aHITHS
0 PEIIeHUIO 3a/1ad,
-TEeCTHpPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIoMarHsst padoTa;

NPAKTUYECKONH  [eSITEJIbHOCTH M  TOBCEIHEBHOM

JKM3HHU:

® JJI1 TOCTPOEHUS M HCCIECAOBAaHUS MPOCTEUIINX

MaTEMaTHUYECKUX MOJICIICH.

e pemarh  IPOCTCHIIME  KOMOWHATOPHBIE — 3aJlayd | -IIPAKTUYECKHUE 3aHATHUS
METOJOM Iepebopa, a TakkKe C HCIOJb30BAHUEM | II0 PELICHHUIO 3a1ad,

U3BECTHBIX (OPMYIL;
® BBLIUKCIATH B NPOCTEUIIMX CiIy4dasX BEPOSTHOCTHU

-KOHTPOJIbHAs padoTa;
-IoMarHss paboTa;

18




COOBITHM HA OCHOBE moacyY€Ta 4ucjia uCxoa0B,

HCIIOJIb30BaTh HpHOﬁpeTeHHble SHAHUSI U YMCHHUSI B

HpaKTquCKOﬁ ACATCJIbHOCTH u HOBCC}IHCBHOﬁ
KNU3HU.
& JJIA aHaJIi3a PCaJIBHBIX YHCJIOBBIX JaHHBIX,

NPEJICTAaBICHHBIX B BUJIC IMarpaMM, TpauKoB;
e aHain3a MH(OPMALIMU CTATUCTUYECKOTO XapaKTepa.

® pacrno3HaBaTh Ha yepTeax u MOJIEIISIX
MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHTH TPEXMEPHBIC
OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUIMH;
® OMNKUCHIBATh B3aUMHOE PAaCIOJIOKEHHE
IJIOCKOCTEN B IPOCTPAHCTBE;

® AHAIM3UPOBATH B MPOCTEHIIUX CIydasX B3aUMHOE
pPacnoiokeHNe 0OBEKTOB B TPOCTPAHCTBE;

e 1300pakaTh OCHOBHBIE MHOTOIPAHHUKH U KPYTJIbIE
T€JIa; BBIIOJIHATH YEPTEKH IO YCIOBUIM 33/1a4;

INpsAMBIX H

e peliaTth TJIAHUMETPUUYECKUE u MpoCTeUIIIe
CTEPEOMETPUYECKUE 3a7a4uu Ha HaXO0XJCHHUE
FEOMETPUYECKUX BEIWYUH (IJIMH, YIJIOB, IUIOHIAJACH,
00BEMOB);

® LCIOJB30BAaTh IIPU PEIICHUH CTEPEOMETPUUECKUX

3aJlay IUIAHUMETPUYECKHUE (DAKTHI U METOABL;
® IIPOBOAUTH JOKA3aTCJIbHBIE pACCYXKIEHUS B XOJE
peneHns 3a1ay;

HCNO0JIb30BATHL NMPUOOPETEHHbIE 3HAHUS M YMEHUSA B
NPAKTHYECKON  JAesTeJIbHOCTH M  NOBCEIHEBHOH
JKU3HU:

e Il uUccieAoBaHUS (MOJEIUPOBAHUS) HECIOXKHBIX
MPAKTUYECKUX CUTYyaIlMil Ha OCHOBE M3YYECHHBIX (HOPMYJ
U CBOMCTB (uryp;

® BHIYHCICHUS OOBEMOB U IUIOMIAJEH TMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJ MNPU PEIICHUHW NPAKTUYECKUX
3a/lay, WCIOJIb3Yysl MPU HEOOXOJAMMOCTU CIPABOYHUKH U
BBIYHCIIUTEIBHBIE YCTPOMCTBA.

-IPAKTUYECKUE 3aHATHUS
0 PEIICHUIO 3a/1aY,
-TeCTUPOBAHUE,
-KOHTpOJIbHAs padoTa;
-JIOMalIlHsIs padoTa;

3HaAHUSA:

® 3HAYCHHWE MATEMAaTUICCKOW HAYKH JIJIS PEIICHUS 3a/1ad,
BO3HUKAIOIINX B TCOPUU U TPAKTHUKE; IMUPOTY U B TO XKE
BpEMsSl OTPAaHUYCHHOCTh INMPUMEHCHHS MaTEeMaTHYCCKHIX
METOJIOB K aHaJIM3y M WCCICJOBAHUIO IIPOIECCOB U
SIBJICHUI B IPUPO/JIC U OOIIECTBE;

® 3HAYCHHWE IPAKTUKA W BONPOCOB, BO3HUKAIOIIUX B
caMoOli MaTemaTthke JUis (OPMHPOBAHMS W DPa3BUTHS

-MIPaKTUYECKUE 3aHITHS
0 PEIICHUIO 3a/1a4
-TECTUPOBaHNE
-BBITIOJTHEHUE
WHINBUYyaJTbHOTO
3a/IaHus

-KOHTPOJIbHAs padoTa;
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MaTEMaTH4YE€CKOM HAayKH, HCTOPHUIO PA3BHUTHUA ITOHATHA

qucia, CO3J1aHHUs MaTeMaTU4ECKOro aHanusa,
BO3HUKHOBEHUS U Pa3BUTHsI T€OMETPUH;
® YHUBEPCAIbHBIN Xapakrep 3aKOHOB JIOTUKHU

MaTeMaTUYECKUX PACCYXKIECHUM, MX MPUMEHUMOCTH BO
BCEX 00JIACTSAX YEIIOBEUCCKOM JICATEILHOCTH;

® BCPOATHOCTHBIM XapakTep pas3W4yHBIX ITPOILIECCOB
OKPY>KarOIIEro MUpa.

Nrorosas arrecraiusi yCBOEHHbBIX 3HAHUI U1 OCBOEHHBIX
YMEHUMN

OK3aMCH
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