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Pabouast mporpamMmma y4eOHON TUCIUILIMHBI pa3dpaboTaHa Ha ocHOBe DenepaabHOTO
rocyJapcTBEHHOro  oOpaszoBaTenbHOro crangapra (mamee — @OI'OC) 1o
CHEIUATBHOCTSIM cpeHero nmpodeccruonanbHoro oopazosanus (nainee CI10)

54.02.01 Iu3aiin (mo oTpacjusim).

Pabouast mporpamma cocTaBjieHa Ha OCHOBE MPUMEPHOW Nporpammbl (aBTop M.
U.bawmakos, HOKTOp (PU3MKO-MAaTeMaTHYECKUX HayK, akajJeMuk Poccuiickoii
akajeMuu oOpa3oBaHus, mpodeccop) B COOTBETCTBUH C PekOMEHIAMsIMHU IO
OpraHW3alMK TOJIYYCHHUSI CpeaHero oOmero oOpa3oBaHMsI B TIpPEAeNiax OCBOCHUS
00pa3oBaTeNbHBIX MPOTPAMM CpPEAHETO MPOQECCHOHATLHOTO 00pa3oBaHUs Ha 0ase
OCHOBHOTO o0miero o0pa3oBaHHA C y4eToM TpeOoBaHHMM  (enepabHbIX
rOCYJapCTBEHHBIX 00pA30BaTENbHBIX CTAaHAAPTOB W MOIydaeMoil mpodeccnu wim
CHEIUATBPHOCTH  CpeaHero  MmpodeCCHOHAIBHOTO  00pa30oBaHUs (muceMo
JlemapTamMeHTa TOCYIapCTBEHHON MOJUTHKU B cpepe MOATOTOBKU pabounX KaApOB H
JIIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259) u «Pa3bscuenuii Llenrpa
HAYaJIbHOTO, CPEIHEro, BBICIIETO U  JIOMOJHUTEIBHOTO  TPO(HECCHOHATBLHOTO
obOpazoBanusi OI'Y «DUPO» mno peanmusanuu ¢eaepaibHOrO TroCyAapCTBEHHOTO
o0pa3oBaTeNIbHOTO  CTaHAapTa cpeaHero  (mojsHOro)  oOmiero  oOpa3oBaHUS
(npodumnbHOEe  OOyueHue) B Ipenerdax  OCHOBHBIX npodhecCHOHABHBIX
oOpazoBarensubix mporpaMmm HIIO u CIIO, dopmupyembix Ha ocHoBe DPI'OC
HAYaJIbHOTO U cpeHero npodeccuonanbHoro oopazosanust ot 03.02.2011 r.

PabGouass mporpamma auciurmuael OY/[.02 MaremaTuka, wu3ydaercsa € y4€ToM
poduIIs MOITy4yaeMoro npoPpeccCHoHaIbHOro 00pa3oBaHusl.

Pa3paboTuuk:

P. T. AuapuaHoBa, MpernoaaBaTeib MaTEMATUKU BBICHICH KBATU(PUKAIIMOHHOM
KaTeropuu
OT'AIIOY «CTapoOoCKOJIbCKUH MEeIaroruueCKuii KO

Penensenr:

H. O. I'opaeesa, k.¢.- M.H., 3aB.Kaepoil SKOHOMUKH, HHPOPMATHKH 1 MATEMATHKH
CO® HNY «benl'V»

Pabouast mporpamma paccmotpena Ha 3acemannu [IIK (mporokon Ne 1 ot
« 31 » asrycra 2018r.) u npusHana cootBercTBytomiei Tpedoanusam ®I'OC CIIO
1 yueOHoro 1iana cnenuanbaoctedt 54.02.01 Ju3aiin (o oTpacism)
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1. MACIIOPT PABOYEM [TIPOTPAMMBI YUYUEBHOM JUCHUITINHBI
MartemaTuka

1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBI

Oob1eoOpazoBaTenbHas paboyas mporpaMMa yuyeOHON AUCHUIIIMHBI SBIISETCS
4acThIO IPUMEPHON OCHOBHOM MPO(ecCHoHaIbHOM 00pa30BaTEIbHON NPOTrpaMMbl B
cootBercTBUM ¢ PI'OC 1o cnenuanbHOCTAM

54.02.01 Au3aiin (mo oTpacjasim)

1.2. MecTo IMCUMIVIMHBI B CTPYKType OCHOBHOH mpodeccuoHaJbHOI
00pa3oBaTeJIbHOM NMPOrpaMMBbl: JUCIUIUIMHA BXOAUT B DenepanbHblil KOMIIOHEHT
rocyAapCTBEHHOr0 00Opa30BaTEIbHOrO CTaHAapTa cpeaHero (IOJIHOrO) OOIIero
oOpa3oBaHU4.

1.3. Hean m 3agayM AUCUMILIMHBI — TPeOOBAaHMS K pe3yJabTaTaM OCBOCHUS
AUCUMILTUHBI:
B pe3ysnbTaTe 0CBOCHUS TUCIUILITUHBI 00YUYaIOIUNACS JOJIMKEH:

3HATH/IOHUMATD

e  3HAYCHHE MAaTeMaTHYCCKOW HAYKH JUIS PEIICHUS 3a/7a4, BO3HUKAIOIINX B TCOPUH
U TIPAKTUKE, MIUPOTY M B TO JKE€ BpPEeMs OTPAHUUYCHHOCTh IPUMCHCHUS
MaTeMaTUYECKUX METOJ0OB K aHAJIU3y U MCCJIC0BAaHUIO MIPOIIECCOB U SIBJICHUI B
MPUPOJE U OOIIECTBE;

®  3HAUCHHUE MPAKTUKU U BOIMPOCOB, BO3ZHUKAIOIIMX B CaMON MaTEMAaTHUKE MJis
dbopMupoBaHHUS M Pa3BUTUS MaTEMAaTHUYECKONW HAyKH; HCTOPUIO Pa3BUTHS
IIOHATHS 4YHCIA, CO3JaHUS MaTEMATUYECKOrO aHajln3a, BO3HUKHOBEHUS H
Pa3BUTHS T€OMETPHU;

e  YHUBEpCAJbHBIA XapaKTep 3aKOHOB JOTUKH MaTEMATHYECKUX PACCYKJICHHUH, MX
MIPUMEHUMOCTh BO BCEX 00JIACTSIX YEJIOBEUECKOMN JAEATETbHOCTH;

®  BEPOSTHOCTHBIN XapakTep pPa3UyHBIX MPOIECCOB OKPYKAIOIIETO MUPA.

AJI'EBPA

yMeThb:

®  BBINOJHATH apU(PMETUUYECKUE IEHCTBUA HAJ YHCIAaMU, COuYeTas YCTHbIE U
MMCbMEHHbIE TPUEMBI; HAXOAUTh NPUOIMKEHHBbIE 3HAUYCHHUS BEIUMYMH H
HOTPEIIHOCTH BbIYMCIEHUN (abCONIOTHAsE M OTHOCHUTENbHAs); CPaBHHUBATbH
YU CJIOBBIE BBIPAKECHUS;

®  HAXOAWTh 3HAYEHUA KOpHS, CTENEeHH, Jorapudma, TPUTOHOMETPUYECKUX
BBIPDAKEHU HA OCHOBE OIpEAENICHUs, HCIHONb3ysd NpH HEOOXOAUMOCTU
MHCTPYMEHTAJIbHBIE CPEJCTBA; IOJIb30BATHCA MPUOIMKEHHOW OLEHKON MpH
IIPAKTUYECKUX pacyeTax;

®  BBINOJHATH MPe0OpPa3OBaHUsS BBIPAXKEHUH, TPUMEHSS (GOPMYIIbI, CBI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JJorapuPmMoB, TPUTOHOMETPUUECKUX PYHKIUHA;

* Ilomumo YKa3aHHbIX B JOdaHHOM pPas3aciic 3HaHI/II71, B Tpe60BaHI/I$I K YPOBHIO TIIOATOTOBKH
BKJIFOHYAKOTCA TaKXKE 3HAHU, HGO6XO}II/IMLIG JJIs1 OCBOCHUS MEPCUUCTICHHBIX HUKE yMeHI/II\/’I



HCIO0JIb30BaTh NPUHOOPETEHHbIe 3HAHMS W YMEHHA B NPAKTHYECKOH
NAeSITeJIbHOCTH U MOBCEIHEBHOM KMU3HU:

JUTSI IPAKTUYECKUX PacdeToB 1Mo (GopmyiiaM, BKITOUYas GOPMYIIBI, COAEpIKAIIHEC
CTETICHU, PAJUKAJIBI, JIOTApU(PMBI U TPUTOHOMETPUIECKHE (QYHKITUN, UCIIOJIB3YS
MpU HEOOXOAUMOCTH CIIPABOYHBIC MATEPUAIIbl U MPOCTEUIIINE BEIYUCIUTEIbHBIC
YCTPOWCTBA.

DOyHKUUM U Tpaduku

yMeThb!

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

OIIpE/EIsATh OCHOBHBIE CBOMCTBA UMCIIOBBIX (PYHKIMH, MIUTFOCTPUPOBATH UX Ha
rpadukax;

CTPOUTh TpapUKU H3YYEHHBIX (QPYHKIUH, WLUIIOCTPUPOBaTh MO rpaduKy
CBOMCTBA JIEMEHTAPHBIX (PYHKIU;

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

HCIOJIb30BATh NPHOOpPETeHHbIE 3HAHUA W YMEHHMSI B TMPAKTHYECKOH
NeSITeJIbHOCTH M TOBCETHEBHOM KU3HHU:

JUIsL  ONHCAaHUS C TOMOIIbKO  (DYHKIMI  pa3iMyHbIX  3aBUCUMOCTEM,
MPEACTABICHUS UX TpapruecKu, HHTEPIIPETAIMU I'Pa(UKOB.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

yMeThb!

HaXOJMUTb MIPOU3BOIHBIC FNEMEHTAPHBIX (PYHKIINIA;

MCIIOJIb30BaTh MPOU3BOAHYIO JJII M3YyUYEHHs] CBOMCTB (DYHKLUMA M MOCTPOCHHMS
rpauKoB;

MPUMEHATh TPOU3BOJHYIO JUIsl MPOBEACHUS MNPUOIMKEHHBIX BBIYMCICHU,
pemiaTh 3aJayd MPUKIATHOTO XapakTepa Ha HaXO0XACHUE HauOOJIBLIEr0 M
HAaUMEHBILEro 3HAYCHHUS;

BBIUMCIIATh B MPOCTEHIIMX CIy4asx IUIOMAId 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 TpapruecKuii METO/T PEeIIeHNs] YPaBHEHUN U HEPaBEHCTB;



M300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH PEUIEHUS! YPABHEHMI, HEPABEHCTB U
CUCTEM C JIByMsI HEU3BECTHBIMU;

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

HCMO0JIb30BaTh MNPUOOpPEeTEHHbIE 3HAHMS W YMEHHS B NPAKTHYECKOH
NeSITeJIbHOCTU U MIOBCETHEBHOM KNU3HU:
JUTSI IOCTPOCHUSI M UCCIIEIOBAHUS TPOCTEUIITUX MATEMAaTHUYECKUX MOJIEICH.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

yMeThb!

pemare npocTeiliine KOMOMHATOPHBIE 3a/lauyll METOAOM Iepedopa, a TaKkKe ¢
UCIOJIb30BAaHUEM 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 JAaHHBIX, IPEICTABICHHBIX B BUJIE AUArPamM,
rpauKoB;

aHaJIM3a NHQOPMALIMK CTATUCTHYECKOTO XapaKTepa.

I'EOMETPUA

yMeETh:

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

ONMUCHIBATh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX M IIOCKOCTEN 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 CEUCHHS KyDa, MPU3MBI, TUPAMHUIBI;

pelmarh IMUIAHUMETPUYECKHE M MPOCTEHIINE CTEPEOMETPUYECKUE 3aJaud Ha
HAXOXKJCHUE T€OMETPUUECKUX BEJIMUMH (JUTMH, YTJIOB, IJIOIIa/1el, 00hEMOB);
WCIIOJB30BaTh MPHU PEIICHUH CTEPEOMETPUUECKUX 3a7ad IUIAHUMETPUYECKUE
(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 M3y4YEHHBIX (POPMYII U CBOMCTB (HUTYP;

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



1.4. PexoMeHayeMoe KOJIM4Y€CTBO YaCOB HA OCBOCHHE MPOTrPAMMBbI ATUCUMILIHHBI:
MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyuatomerocst 234 yaca, B TOM YHUCJIE:
00s13aTeIbHOM ayTMTOPHOM yueOHOM Harpy3Kku oOydarorierocs 156 qacos,
CaMOCTOSATENbHOM paboThl 0Oy4varomierocs 54 yaca;

KOHCYJIbTalluM 24 4aca.



2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YYEEHOM

JUCHUAIIJINHBI
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

KypcoBas paboTa (IIpOeKT) -
CamocTosiTesibHasi padoTa 00y4arierocsi (Bcero) 54
B TOM YHCJIC:

caMOCTOsITeNIbHAs paboTa HaJl KypCOBOM paboTOM (ITPOEKTOM) -
-8HeayOUmMopHas camocmosamebHas paboma, 7
-n0020MOBKA OOKIA008 U NPE3EeHMAaAYUU, 7
-cocmasiieHue KOHCNeKmos U peuletue 3a0ad; 7
-camocmosimenvHoe U3yueHue Mamepuana u eblnoJHeHue 3a0aHuil; 7
-cucmemamuieckas npopadbomKka KOHCNEeKmMO8 3aHAMuUll U Mamepuanos 9
napaepagha yueonuxa,
-n0020MOBKA OMBEMO8 HA KOHMPOIbHblE BONPOCHI, 7
-8bINOJIHEHUE UHOUBUOYANbHBIX 3A0AHULL, 5
-npuMeHeHue annapama MamemamuiecKko2o aHaiu3d K peuleHuro 3a0ay 3
no memam: «Ilpoussoonas u eé npumenenuey, « Mlnmezpany;
-no8mopeHue meopemulecKo20 Mamepuaia no 2eoMempuu. 2
Wrorosas arrecrauus B popme IK3aMeHAa




2.2. I[IpuMepHBbIA TEeMAaTHYECKUIl IVIAH U COAEPKAHUE YIeOHOW TUCIUTIIHHBI

OV ]1.02 MaTemaruka
IS CTICIIMATbHOCTH
54.02.01 {uzaiin (1o oTpaciisam)

Copep:xanue yueOHOTr0 MaTepHaJia, JJadopaTopHbIe U

HaunmenoBanue Oo0bem YpoBeHb
N — NpaKTHYecKHe padoThl, CAMOCTOsITeIbHAsI padoTa 00y4yalomuxcs, KypcoBas 4ACOB OCBOCHMS
padoT (mpoeKT)
1 2 3 4
BBenenne Copaep:xkanue y4e0HOro MarTepuajia: 2
MateMaTiKa B HayKe, TEXHHUKE, SKOHOMHKE, HH(POPMAITMOHHBIX TEXHOJIOTHIX H 2
MPaKTUIEeCKOH nesaTenpbHOCTH. Llenn u 3a1a4un n3ydeHusl MaTeMaTuKy Ipu
ocBoeHnn cnenuainbaocreit CITO
Paznen 1. 28 (+8)
OCHOBBI TPHTOHOMETPUH
Tema 1.1. ConepsxaHue V4eOHOI0 MaTepHaJa: 2
TpuroHoMeTpUdeCKHe 1. | Pagnannas mepa yria. CHHYC, KOCHHYC, TaHI'€HC UM KoTaHreHc. OCHOBHBIC 2
(GYHKIMHI 4UCIOBOTO TpUrOHOMETpuueckre ToxaecTBa OCHOBHbIE (OPMYNBI TPUTOHOMETPUHU
aprymesra IIpeobpa3oBaHusi TPUTOHOMETPUUYECKHUX BBIPAXKECHUI.
[IpakTryeckue 3ansaTHs. Pemenue 3agad no Teme: «PagmanHas Mepa yria. 4
CuHyc, KOCHHYC, TAHT€HC B KOTaHTeHC. OCHOBHBIC TPUTOHOMETPUIECKUE
toxecTBa. [IpeoOpazoBaHus TPUTOHOMETPHYECKUX BBIPAKEHHI».
CamocrosiTensHas paboTa 00y4aromuxcs:
1.CocTaBUTh KOHCIEKT U PEIINTh 3a/1a4t Mo TeMe: «PopMyJIbl TOJIOBUHHOTO 2
yria. [IpeoOpa3zoBaHus CyMbl TPUTOHOMETPUYECKUX (PYHKIMIT B IPOU3BEICHHE U
MIPOM3BE/ICHUE B CYMMY».
2.IToAroToBUTH AOKIIAJ ¥ IPE3EHTAIHIO N0 TeMe: «MaTemaTuka B HayKe, 2
TEXHUKE, SKOHOMHUKE, HHPOPMAINOHHBIX TEXHOJIOTUSIX U MPAKTHYECKON
JIESITETBHOCTI
Tema 1.2. Conep:xanue y4e0HOro MaTepuaJja: 2
®ynkunw, ux ceoiicteam | 1. | Tpuronomerpudeckue GpyHkumu u ux rpapuku. CBoKCTBa 4
rpadukn TpUroHOMeTprdecknx QyHkuuii. Yncnosas gpynkmus. [IpeodpasoBanue
rpa¢ukoB. YeTHble 1 HeueTHbIe QyHKIMHU. [leproandeckue GyHKINN.
Bospacranue u yobiBanue QyHkimii. kctpeMmymsl. MccneaoBanue
¢yuknuii. CBOHCTBAa TPUTOHOMETPUUECKUX ()YHKIIHH.
[MpakTuyeckue 3ansitusi. [IpeoOpaszoBanue rpadukos. MccnenoBanue GyHKIMA. 6
KontpoabsHas padora Nel mo Teme: «Tpuronomerpuyeckue (pyHKIMN». 2
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
CaMocCTOSTENEHO MTPOPadOTaTh KOHCIICKT 3aHATHSA U MaTepHa maparpada
y9eOHHKA.
BeimonuuTh 3amanus o teme: «MccnenoBanue GyHKITHI
Tema 1.3. Conep:xanue yueOHOro MaTepuaJa: 2
Tpuronomerpudeckue | 1. | ApkcuHyc, apKKOCHHYC, apKTaHTeHC. Pemtenue mpocreimmx 4
YpaBHEHUA U TPUTOHOMETPUYECKHUX YpaBHEHUN. PellleHne TpuroHoMeTpu4ecKkux
HEpaBCHCTBA. ypaBHeHU. PellieHre TpuroHoMeTpuYecKnX HEpaBeHCTB.
IIpaktuueckue 3aHsaTHs. PelieHue TpUroHOMeTpU4EeCKUX ypaBHeHui. Perenue 5
TPUTOHOMETPUIECKUX HEPABEHCTB.
KontpoabsHas padora Ne2 no Teme: «TpuroHomerpuyeckue ypapHeHuUs U 1
HEPABEHCTBAY.
CamocrositesnsHas paboTa 00y4aromuXcs: 2
IToaroToBUTh 1OKNAA U IMpe3eHTanuIo 1o TeMe: «VIcTopus BO3SHUKHOBEHUS U
Pa3BUTHS TPUTOHOMETPHI».
W3yunts MaTepuai u BBIIOJIHUTE 3aJlaHus 110 TeMe: «Pemenne cucrem
TPUTOHOMETPUUECKHUX YPaBHEHHI.
Pazneun 2. 18(+7)
IIpsimbie U MIOCKOCTH B
MIPOCTPAHCTBE
Tema 2.1. ConepxaHue V4e0HOI0 MaTepHaia 2




AKCHOMBI CTEPEOMETPHH U
UX MPOCTEHINNE CICACTBUIL

1. | Axcuomsl crepeomerpur. CyIIecTBOBaHHE IUIOCKOCTH, NPOXOJSIICH depes
JAHHYIO MPSIMYIO0 U JaHHYIO0 TouKy. IlepeceueHue mpsMOil ¢ IIOCKOCTBIO.
Cy1ecTBoBaHME IUIOCKOCTH, IPOXOAAIIEeH Yepe3 TpU JaHHbIE TOUKH

CamocrositensHas 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 TpsIMBIE B HpocTpaHcTBe. [Ipw3pak mapauensHOCTH
npsamelx. [lpu3Hak napamuienpHOCTH HOpsAMOM M IWIOCKOCTH. Ilpu3Hak
apajyIeIbHOCTH MIIOCKOCTEN.

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

- [Ipu3Hak napajuienbHOCTH IPSIMON U MIOCKOCTH.
- [Ipu3Hak napayuienbHOCTH IIOCKOCTEH.

CamMocrosiTenbHas padoTa 00yJarOIIMXCs:

CoctaBuTh KOHCIEKT TeM: «l300paxeHrne MpPOCTPAHCTBEHHBIX (GUIYyp Ha
MIOCKOCTHY, «CyIIecTBOBaHUE IUIOCKOCTH, MapaJljieNIbHON JaHHOW IIOCKOCTH.
CBolicTBa MapajuIeIbHBIX TIOCKOCTEH»

Tema 2.3
IlepneHIUKYISIPHOCTD
IpPSIMBIX U IIJIOCKOCTER

Conep:xanue yueOHOro MaTepuaja

1. | IlepnenanKyIAPHOCTH MPSMBIX B MIPOCTPAHCTBE. [MpuzHax
MEPIECHANKYIAPHOCTH NMPAMON 1 IIocKocTU. [lepreHanKysp 1 HaKIOHHASL.
Teopema o Tpex MepHeHIUKYIAPAX.

IIpakTnueckue 3anstusd. Penienue 3anad no remam:
- [Ipu3Hak nepneHAUKYIIPHOCTH NIPSIMOM U IUIOCKOCTH.
- [lepnienaukynsp u HaknoHHasd. Teopema 0 Tpex NEepHeHAUKYIsIpax.

Konrpoabnass padora Ne 3 mnmo Teme: «IlapanjeabHocts u
NMEePNEHINKYJISPHOCTD MPAMBIX M IJI0CKOCTEN»

CamocrositensHas paboTa 00y4aromuxcs:
CocTaBUTh KOHCHEKT TeM «CBoICTBa MEPIEHIUKYIIIPHBIX NPSMOH U
TIOCKOCTHY, «PacCTOsIHUE MEXTY 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 MCKAY
TOYKaMH. KOOp,I[I/IHaTBI CCPCANHBI OTPE3KaA. Vron MCKAY
CKPCIIUBAIOIIIUMHUCA NIPSAMBIMU. Vron MCKIAY HpHMOfI H IUNIOCKOCTBIO. YTO0I
MEXKIY IMJIOCKOCTAMU

[IpakTHyeckue 3aHATHS.

- Paccrostaue Mexny Toukamu. KoopIuHATE CepeHEI OTpe3Ka.

-Yron MeXOy CKpPEIIMBAlOUIMMHUCS TMPSIMBIMH. YTOI MEXIy TMpsIMOH u
TUTOCKOCTBIO.

- Yroa Mexay ImioCKoCTsIMU

CamocrosrenpHas padota oOydatomuxcs: [IoAroTOBUT MPE3EHTAIIMH IO TEMaM:
-IIpeoOpazoBanue CHUMMETPHUHU B IPOCTPAHCTBE.
-JIBuxkeHue B mpocTpancTre. [lapaisienbHblil mepeHoc B MPOCTPAHCTRE.

Tema 3.2.
BexTopsl B IpocTpaHcTBe

Coaep:xanue y4e0HOro MarepuaJjia

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

2. KOMHJ’IaHapHLIC BEKTOPBLI. Pasnoxenue BEKTOpa N0 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM

3. | YpaBHeHHE IIIOCKOCTH

[IpakTryeckne 3aHATHS.

- JleiicTBUSA HaJ BEKTOPAMU B IPOCTPAHCTBE.

- YToa MeXIy BEKTOpaMu.

- Paznosxenne BekTOpa 1Mo TpeM HEKOMILTaHAPHBIM
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CamocTrosTenbHas paboTa 00yJaromuxcs: 2
CocTaBHUTh ONOPHBIIT KOHCIIEKT U BHIMOIHUTH 3aJaHust 1o TeMaM: «PazioxeHne
BEKTOPA 110 JIBYM HEKOJUIMHEAPHBIM BEKTOPaM)
Paznen 4. 29(+14)
Hayaina
MaTEeMaTHUECKOro aHaIu3a
Tema 4.1 Conep:xkanue y4e0HOro MaTepuaja
IIpousBoaHas. 1. | ITocnemoBarensHOCTH. CIOCOOBI 3aJaHUA M CBOMCTBA YMCIOBBIX 4
nocienoBarensHocTel. [loHsATHE O IIpeaene mocae10BaTEIbHOCTH.
CymMupoBaHme mocienoBarenbHocTeil. beckoHedHo yOBIBaromas
reOMETPUYECKas IPOTPECCHs B €€ CYMMA.
2. | llpupammenue Gpynkuuu. [TloHsTHE 0 KacarenbHOH K rpaduKy QyHKIUH.
MrHoBeHHAs CKODOCTh JIBMkeHUS. [Ipon3BonHas. [InaBuia BRIYUCICHUS
[Ipaktiueckue 3aHsATHs. Pemenuwe 3amady Ha HAaxOXKJICHHE IPOM3BOIHOM, 4
UCIIOJIb3Ysl ONpe/IeNIeHHE ¥ PaBHJIa BEIYUCICHHUS IPOU3BOIHBIX.
CamocrosTenbHas paboTa 00yJaroIuXCs: 3
Cucremarnueckas IpopabOTKa KOHCIEKTOB, PEIICHHE 3a/1ad Ha BHIYUCIICHHE
3. | Tpoussonnas coxHoi dyakiwu. [IpOM3BOIHbIC TDUTOHOMETPHYECKHX 2
IIpakTnueckue 3ansatus. Pemenue 3anay no teme: 2
- [Ipon3BoaHas CIOKHON QYHKITUH.
- [Ipon3Bo/iHBIE TPUTOHOMETPUYECKUX (PYHKIIHUI.
CamocrosiTenbHas padoTa 00y4aroIuXCsl. 3
BhInmonHNuTh MHIUBHIYJIBHBIEC 33aHKsI IO TeMe: «Bpluncienne nmpou3BoaHON
CJIOHBIX (pyHKIUI.
Tema 4.2 Conep:xanue yue0OHOro MaTepuasa
[pnmenenne 1. | Ilpumenerune HenpeprBHOCTH. KacaTensHas k rpaguky QpyHkuun. IlpusHak
HCTIPCPLIBHOCTH 1 Bo3pacranus (yObiBanus) QpyHKimu. Kpurnueckue ToUKd QyHKIHY, 1
HPOU3BOHOM MaKCHMYMBI U MUHHMYMBI.
[IpakTHueckne 3aHATHSA. 1
- KacarenpHas k rpa¢uky QyHKIHH.
- Kputnueckue Touku QpyHKINN, MaKCUMYMBI I MUHUMYMBI.
CamocrosiTenbHas padoTa 00yJaroIIXCs: 2
CocTaBHUTh TE3UCHI U BHITIOJHUTH YIpasKHEHUs 110 TeMme: «[IpudmmkeHHbIe
BBIYHCIICHUS».
2. | UccnemoBanne QpyHKIUI ¢ TOMOIIBIO TPOU3BOAHON. Hanbombiee u 1
HaMMEHbIIee 3HaYeHUE (QYHKITIH
[IpakTrueckue 3aHaTHA. Pemenue 3axaq mo remam: 3
-UccnenoBanne QpyHKIUA ¢ TOMOIIBIO TIPOU3BOIHOM
-Haxosxaenne HanboIIbIIeTo M HAaNMEHBIIETO 3HAYCHUH (QYHKIIH.
KonrpoabHast padora nmo teme Ne 4: «Ilpon3BoaHasi u eé npuMeHeHne» 2
CamocrosiTenbHas padoTa 00yJaroIuXCs: 2
Cucrtemarnueckasi mpopaboTKka KOHCIIEKTOB M BBIIIOJHEHHE 3aJaHUIT 110 TeMe:
«[TpumMeHeHHe POU3BOIHOM K HCCIIEA0BAHUIO (DYHKIUID.
Tema4.3 Conep:xaHue y4eOHOIr0 MaTepHaJa
ITepBooOpa3zHast 1. | Onpenenenne nepBoodpazHoii. OCHOBHOE CBOHCTBO MepBo0OpasHoii. Tpu 1
IIpaBHiIa HAXOXKJICHHS IEPBOOOPA3HBIX.
[pakrryeckue 3ansaTuss. OCHOBHOE CBOWCTBO nepBooOpazHoi. Tpu npasuia 3
Hax0XJICHUSI IEPBOOOPA3HBIX.
CamocrositesnsHas paboTa 00y4aromuXxcs: 2
IToAroTOBHTE TOKNAM U Tpe3eHTanuIo 1o TeMe: «VIcTopudeckue CBeAeHUS O
MIepPBOOOPAZHOMNY.
Pemenne 3a1a4 Ha HaX0X/IEHHE IEPBOOOPA3HOM.
Tema 4.4 ConepxaHue V4e0HOI0 MaTepuaa
Wurerpan 1. | onsiTre kpuBONMHEHHOW Tpanenuy. [1nomans KpUBOJIMHEHHON TPAMEIIHH. 1
Wurerpan. ®opmyna Hetorona — Jlelionuna. [Ipumenenne popmyiast
HerotoHa - JIelOHHMIIA IPY HAXOXKJICHHUH IO KDHBOJIWHEHHOM
[IpakTrueckue 3aHATHA. Perienne 3a1a4 Ha BEIYHUCIICHUE HHTETPANIA U TUIOMIAAN 3
KPUBOJIMHEWHOW Tpamnenuu.
KoHTpoabHas padora Ne 5 no Teme: «IleppooOpa3Hasi U HHTerpamn 1
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CamocTrosTenbHas paboTa 00yJaromuxcs: 2
Brinonanuts 3ananus no teme: «IIpuMeHeHus HHTErpanay
Pazneu 5. 10(+5)
MHoOrorpaHHUKH U Tena
BpallleHUs
Tema 5.1 Copepxanue y4e0HOI0 MaTepHaJia
MHOTOrpaHHHUKH. 1. | AByrpanusiii yroa. TpexrpaHHbI 1 MHOTOTPaHHBIN YIiibl. MHOTOTpaHHHKH. 2
[pu3ma. N300paxkenre MpU3MBI U IOCTPOCHHUE ee cedeHmid. [Ipsmas mpru3ma.
[Mapamnenenunea. IpsmoyronbHblil napanienenunes.
IIpaktuyeckue 3aHatus. Pemenue 3amau mo teme: «lIpusma. Ilpsmas mpusma. 2
[Tapamnenenunen. [IpsMoyroapHbIi napaienenunen.
CamocrositensHas paboTa 00y4aroImuXcs: 1
Koncnekr tem: «lleHTpanbHas cuMMeTpus napaiienenumnena», «CuMMeTpus
IPSAMOYTOJIBHOTO Mapajenenunesa.
2. | MMupamuna. [ToctpoeHne nupaMuabl U e MIOCKUX CeUeHUH. Y ceueHHas 1
nupamuja. [IpaBunbsHast nupamuia.
IIpaxTudeckue 3ansaTus. Pemenue 3agau no teme: «Ilupamuna. Yceuennas 1
nupamua. [IpaBuibHast mupaMuiay.
CamocrosiTenbHas paboTa 00yJarOIIHXCS: 2
ITonroToBUTH Ipe3eHTaIuIo Mo Teme: «lIpaBuiIbHBIC MHOTOTPAHHUKIY.
Tema 5.2 ConepxaHue V4e0HOI0 MaTepHAaIa
Tena ¥ IOBEPXHOCTH 1. | Humuanap. Ceuenus munHapa mwiockocTsamu.. Konyce. Ceuenune konyca 1
BpaIleHUs miockocTsamu. Hlap. Ceuenne mapa nmiaockocTero. CUMMeETpHs Iapa.
[Ipaktiueckue 3aHATHs. Pemenne 3amau mo temam: «mmmHnp», «Konycy, 1
«1lapy.
KonTpoJsabHas pa6ora Ne 6 no reme: «MHOrOrpaHHMKHU M TeJ1a BpaLLeHUs» 2
CamocrosiTenbHas paboTa 00yJaroIuXCs: 2
INoaroroButh KOHCIEKT TeM: «KacaTenpHast IIIOCKOCTH K mapy. Brircannsie u
oncaHHble MHOTOrpaHHUKH. Ilepeceuenne nByx chep».
Pasgen 6. 18(+6)
V3mepenus B reoMeTpuH
Tema 6.1. ConepixaHue Y4e0HOI0 MaTepHaa
O6néMbl mHOTOrpanankos | 1. | Ilonartue o0bema. O6beM NpAMOYyronbHOro napauenenunesa. Oobem 2
HaKJIOHHOTO mapayuienenunena. O6beM npu3Mel. PaBHOBETHKHE Tela.
[IpakTHyeckue 3aHATHS. 6
Pemenne 3amau mo Temam: «OObeM mapamnenenunena», «OObEM IPHU3MBD»,
«O06BeM mUpaMuab».
CamocTrosTenbHas paboTa 00yJaromuxcs: 4
M3yunTh MaTepual U BBITIOIHUTH 3aaHus 10 TeMaM: «O0bEM yceu€HHOI
nupamMueDy, «O0BEMbI TOTOOHBIX TEI.
Tema 6.2. 1. | O6vem nunuaIpa. O6BEM KOHyCca. O0beM mapa. [lnomans 60koBoOi 2
OO0BEMBI U TOBEPXHOCTH MOBEPXHOCTH LuHHApa. [1nomans 60K0BOM NOBEPXHOCTH KOHYCA.
TeJ BPAICHUS ITnomazas chepsl.
[Ipaktrueckue 3auaTus. Pemenne 3agad mo remam: «O0beM 1 M0 OOKOBOM 6
MOBEPXHOCTH LIMIIMHAPaAY, «O0BEM U III0Ian s OOKOBOW MOBEPXHOCTH KOHYCa»,
«O06BeM 1mapa 1 IIonaab cheps»
Konrpoapnasa padora Ne7 mo rteme «O0bEMBI M II0OIIAAH IOBEPXHOCTH» 2
CamocrositesnsHas paboTa 00yJaromuXxcs: 2
M3yanTs MaTeprai 1 BEINOIHAUTE 334aHus 1Mo TeMe: «O0BbeM yCeueHHOTo
KoHyca», «O0BeM IapoBOTO CETMEHTA U CEKTOPay.
Paznen 7. 4
Pa3Butue noHATHS O
yHciie
Coaep:xanue y4yeOHOT0 MaTepHaJa:
Ilensie u pannoHanbHbIe Yucia. JlelicTBuTenbHbIe yncia. [IpubmmkeHHbIe 2
BbruucneHns. KommiexcHele yucia
IIpakTrdeckue 3auaTHA. Pemenue 3agad o Teme: «Apudmernaeckue neiicTBrs 2

HaJl YMCIaMH, HaX0XCHNUE NPUOIIMKCHHBIX 3HAYCHN I BEJIMYMH U TIOTPELIHOCTEH
BBIYHCIICHUH (a0COJIOTHON M OTHOCHTENIFHOM), CPABHEHHE YUCIIOBBIX
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BBIPAKEHUI»

Pa3znen 8. 21 (+6)
CreneHHble, IOKa3aTENbHbIE
U JorapupMuIecKre
dyHKIH
Tema 8.1. Copepxanue y4e0HOI0 MaTepHaJia
Kophu, crenenu 1. | KopeHns n — i1 cTenenu u ero cBoicTBa MppanunoHaibHble ypaBHEHHUS. 2
CremneHb ¢ panMOHAIBHBIM OKA3aTEIEM
IIpaktuueckue 3ansaTus. Pemenue 3agay no temam: «KopeHb # — i CTENEHU U €70 3
CBOHCTBaY, «/ppannoHanbHbIC YpaBHEHHU», «CTEIEHb C pallOHAIBHBIM
noKa3areaeM»
CamocrositenpHas paboTa 00y4aroImuXcs: 2
BrinonHenue 3a1aHuii Ha TpeoOpa3oBaHne BEIPAXKEHUH, COAEPKALIMX KOPHH 71 —
Il CTENIeHU U CTENEeHb C pallMOHAIbHBIM ITOKa3aTeleM.
Tema 8.2. Cozenkanue vieGHOI0 MaTeDNAIA
Jlorapudmbr. 1. | INokazaTenpHas QyHKUMS, ee CBOWCTBa U rpaduk. PenreHue nokasarenbHbIX 2
IMokazaTenabHas U ypaBHeHHUH. PellleHne nokazaTenbHbIX HEPABEHCTB.
norapupmMudeckas [Ipaktiueckue 3anaTud. Pemenue 3anad no remam: «IlokazaTenpHas QyHKIus, 6
¢yHKIHH. ee cBOHCTBa U rpaduk», «PemeHne noxkasaTeIbHBIX YpaBHEHUI», «Pemenne
MIOKA3aTEIbHBIX HEPAaBEHCTBY.
CamocrosiTenbHas paboTa 00yJaroIIXCs: 2
BrimonHenune 3a1aHMi Ha peIIeHNE ITOKa3aTeIbHbIX YPAaBHEHUH U HEPABCHCTB.
2. | Jlorapudms! 1 ux cBoiictsa. Jlorapupmudeckas GpyHKIMs, ee CBOHCTBA U 2
rpaduk. Pemenue norapuMuieckux ypaBHEHUH U HEPABEHCTB.
[MpakTryeckue 3ansaTus. Pemenue 3anad no remam: «Jlorapudmer u nx 4
CBOMCTBaY, «Penienue norapupMUIecKuX ypaBHEHHUI U HEPABEHCTBY.
KontpoabsHas padora no teme Ne 8: «IlokazaTeanHas u Jjorapugmudeckas 2
pyHkumm».
CamocrosiTenbHas paboTa 00yJaroIIXCs: 2
CocTaBHTh OTMIOPHBII KOHCIIEKT TeMbI «IIpon3BoHas TOKa3aTeIbHON 1
norapupMUIecKoi YHKIMN» U BHITOIHHUTH 3aaHUsL.
[ToaroToBUTH NOKIAM M MPE3EHTALHIO 1O TeMe: «MICTopusi BO3HUKHOBEHUS
TOHSTHUS JIOTapHPM»
Pazgen 9. 10 (+3)
KombunaTtopuka. Teopus
BEPOSITHOCTEM.
MaremaTnueckas
CTaTHUCTHKA
Tema 9.1. Conep:xanue yue0OHOro MaTepuaja
OneMeHTE! KOMOHHATOPHKH OcHOBHbBIE TIOHATHS KOMOWHATOPUKH. 3ajadyd Ha TOJICUYET YHUCla pa3MelIeHUH, 2
MepecTaHOBOK, coueTaHui. Pemenne 3amad Ha nepedop BapmanToB. Dopmyria
omaoma Hrrorona. CpoiicTBa OMHOMHHANBHBIX KOA((GHUIHEHTOB. TpeyroibHUK
ITackans.
[IpakTrueckue 3aHATHA. Penienue 3a1a4 Ha 1oJicyeT Yucia pa3MeIleHNH, 1
NEePECTAHOBOK, COUETAaHUH
CamocrositesnsHas paboTa 00yJaromuXxcs: 1
Pemenue 3a1a4 Ha MOACYET YKCIa pa3MElICHU, NEPECTAHOBOK, COYETaHU
Tema 9.2. Copep:xxanue y4eOHOr0 MaTepHaJia
OneMeHTh! TEOpUU CoObITHE, BEpOSITHOCTD COOBITHS, CI0KEHHE M YMHOKEHHE BEPOSTHOCTEH. 2
BEPOSATHOCTEH HpaKTqucxne 3aHaTHA. Pemenue 3amad mo teMe «Kitaccuueckoe onpeaeacHue 2
BEPOSITHOCTH. [IpyMEHEHHe JJIEMEHTOB KOMOWHATOPHKM K HAXOXKICHHIO
BEPOSTHOCTH»
CamocTrosTenpHas paboTa 00yJaromuxcs: 2
Pemenue 3a1a4 o Teme «JIEMEHTBI TEOPUHU BEPOSTHOCTEN
Tema 9.3. Copaep:xaHue yueOHOI0 MaTepHaJa
DneMEHTBI MaTeEMaTHIECKOH | [IpencTaBienne qaHHBIX (TaGIUIBI, HATPAMMEL, TPa(UKHN) 3
CTATHUCTHKH
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. YCJIOBUSI PEAJIM3ALIMU ITPOI'PAMMBbI JUCTUITJINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY  MATEPHAJbHO-TEXHUYECKOMY
o0ecrne4eHn 1o
Peanuzanus nporpaMMbl AUCHUILUIMHBI TpeOyeT HAIMYUS Y4eOHOro KabuHeTa
MaTeMATHKH

O6opynoBanne yueOHOTO KaOUHETA:

-paboune MecTa o KOJIMYECTBY 00YyYaroIuXxcs

-paboyee MeCTO Mpeno1aBaTes

-KOMIUIEKT Y4€OHO-METOANYECKON TOKYMEHTALUN;

-HarJasiAHbIe MOCOOUS: IEMOHCTPAIIMOHHBIE TUIAKAThI, Pa3JaTOUYHbI MaTepHall;

TexHunueckue cpeacTBa 00yUEHUS:

- KOMIIBIOTEP, MYJIbTUMEIMA KOMILJIEKC, MHTEPAKTUBHAS JIOCKA.

3.2. AuopmanonHoe odecrneyeHue 00ydeHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, WHTepHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTePaTypPbl

OcHogHble ucmouHuKu:

1. M.U.bammakoB. MaTteMartuka: y4eOHUK JIJIsl CTYA. YUpexaeHui cpe. npod.
oOpazoBanus. 9-e u3n., crep.- M.: 3narensckuii meHTp «Akagemusy», 2014.

2. JI. C. Aranacsu. I'eomerpus. 10-11 xnaccei: yue06. st 061meo06pa3oBar.
yupexaeHuil: 6a30BwIil 1 npouibHbIN ypoBHH ['eomeTpust. 10-11 knaccwt:
yuae0. 11 00111e00pa3oBaT. yUpeKaAeHu: 0a30BbIi 1 MPOGUILHBIN YPOBHH.

3. M\. bammakoB. Maremarnka. 3agauyHuk. YueOHoe 1ocodoue OUI]
«Axagemus», 2013.

4. b.M.Usnes, C.M. Caaksn, C.W. lIBapuOypn . Junaktudeckue mMaTepHabl Mo
anreOpe u Hayanam aHanuza s 10 knacca. -M.: [Ipocsemenue, 2011.

5. b.M.Usnes, C.M. Caaksn, C.1. UIBapudOypa. AunakTudyeckre Matepuabl 1Mo
anreOpe u Hayasna aHanusa s 11 knacca. -M.: [Ipocsemenue, 2011.

6. M.K. [ToranoB. Anredpa u Hayala MaTeMaTUYECKOT0 aHaIu3a. J(umakTnueckue
Marepuanbl.10  kjmacc: 0a3oBbld W Opoduwil.  YPOBHH.— 5-€  U3.-
M.:IIpocsemienue, 2011.-159c.

7. M. K. TloramoB. Aurebpa W Hayajga MaTEMaTUYECKOTO aHaJIM3a.
Junaktuyueckue matepuansl. 11 kimacc: 6a30Bbid ¥ TPODUII. YPOBHHU.— 5-€ U3I.-
M.:IIpocsemienue, 2011.-189c.

Jlonoanumenvnovle ucmoyHuKku:

1. A.H. Kommoropos, A.M. Abpamos, FO.I1. Aynuunbsa u ap.: mox pena. A.H.
KonmoropoBa. Anrebpa m Hadana matemaTudeckoro anammsa. 10-11 kimaccer:
yue0. 11 o011eo0pa3oBar. yupexkAeHUN ¢ IPUIL. Ha AJIEKTPOHHOM HOCUTEIIE. —
21-e uzn.- M.: Ilpoceemenue, 2012, — 384 c.

2. C. b. BecenoBckuii. ['eomeTpus: IMaakTHYECKUE MaTEPUAIIbI IO TEOMETPUN JJIS
10 xmacca / C.b. Becenosckuii, B.J[. Psounnckas.- M.: [Ipoceemienue 2012.

3. C. b. BecenoBckuii. ['eomeTpusi: TMaaKTUHYECKUE MAaTEPUATIBI TIO TEOMETPUH JJIS
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11 kmacca / C.b. BecenoBckuit, B.Jl. Psounnckas.- M.: IIpocemnienue 2012.

4, Marematuka. bosnbiioi sHImkiIoneauueckuii cioaps/I'nn. pea. [Ipoxopos
10.B. — 5-¢ u3n. — M.: bonwmasa Poccuiickas saiukiionenus, 2010

5. M. K. TIloranoB. Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
maTtepuaibl. 10 kiacc: Oa3oBelii u mpodwmi. ypoBau /M.K. Iloramos, A.B.
[lIeBkuH. — 5-¢ uzn.-M.:IIpocBemenue, 2011.-159¢.

6. M. K. IloranoB. Anredpa 1 Hauajga MaTeMaTUYECKOTO aHanu3a. Jumakruueckue
matepuaibl. 11 kimacc: 6a3oBelii W mpodwi. ypoBam /M.K. Iloramos, A.B.
[IleBkuH. — 5-¢ uzn.-M.:IIpocsemenue, 2011.-189c.

Humepnem-pecypcol:

1. http://www.ru.wikipedia.org CsoOoaHas yHHBEpcajbHas SHIIUKIOIEINS,
HAIIMCaHHAs Ha PYCCKOM SI3bIKE.

2. http://www.Allmath.ru - »>T0 MaremMaTHYeCKUil TOPTaja, Ha KOTOPOM BBI
HaiijieTe 000 MaTepual 10 MaTeMaTHYECKUM JTHUCIIUILIHHAM.

3. http://www.math.ru/ Ha caiite Bbl Haiigére KHHATH, BUIEO-JIEKIUH,
3aHUMAaTEJIbHBIC MaTeMaTHYeCKHe (aKThl, pa3iHUYHbIC 10 YPOBHIO U TEMAaTHKE
3aJa4M, OTICIIbHBIC HCTOPUU M3 JKU3HH YYEHBIX — BCE TO, YTO IIOMOYKET
OKYHYTBCS B YAMBHUTEIBHBIN U YBICKATCIbHBIA MUP MAaTEMATHKH.

4. http://www.bymath.net Stor caliT — cpeaHss MareMaTHYecKas MHTCPHET-
IIKOJIa, B KOTOPOM BbI MOJKETE YUUTHCS, HE BBIXOAS U3 J0MY. B oTauume ot
IpYruX CaWTOB 37€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 PE3YJIBTATOB OCBOEHUW JUCHUITIJINHBI

KoHTposb U OlleHKa pe3y/bTAaTOB OCBOCHMSI AUCHHUILIMHBI OCYLIeCTBJIsieTCs NperojaBarejeM B Ipolecce
NpoBeJeHNs] NMPAKTUYECKHX 3aHATHIH M J1a0opaTopHbIX padoT, TeCTHPOBAHHSA, a TaK:Ke BbINOJHEHUS
00y4aroMMHUCH MHANBUAYAJIbHBIX 3aJaHUI, IPOEKTOB, HCCJIEJOBAHMI.

Pe3ysabTaThl 00yueHus
(ocBOeHHbIE YMEHMSI, YCBOCHHbIC 3HAHMS)

DopMBbI U METOIbI
KOHTPOJISI M OLCHKH
pe3yJIbTaTOB 00yUYeHHs

Ymenusa:

® BBLINOJHATH apuPMETUYECKUEe NCUCTBUSI HAJl YUCIIAMHU,
coueTas YCTHbIE M MHCHMEHHBIC MPUEMbI, HAXOIUTh
NpUOIM)KEHHBIE 3HAYEHHUS BEJIWYMH W TOTPEIIHOCTH
BBIYMCIICHU (abconroTHas u OTHOCHUTENbHAsA);
CpaBHUBAThH YUCJIOBBIE BBIPAKCHUS;

® HAaXOAUTh 3HAYECHUS KOPHSA, CTENEHH, Jorapudma,

TPUTOHOMETPUYECKUX BBIPAKEHUN Ha OCHOBE
OIIpElICIICHMUS, UCTOJb3ysl  NpPU  HEOOXOIMMOCTH
UHCTPYMEHTAJIbHbIE CPEICTBA; I10JIb30BaThCS

NPUOJIMKEHHON OLIEHKOW MPU MPAKTUYECKUX pacyeTax;

® BBHITNIOJIHATH MPEOOPa30OBaHUSI BBIPAKECHUM, MPUMEHSS
dbopMyIbl, CBSI3aHHBIE CO CBOWCTBAMH  CTCIICHCH,
jgorapuMoB, TPUTOHOMETPUUYECKUX (DYHKIIHIA;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHHS B
NPAKTHYECKON  JAesiTeJIbHOCTH M  NOBCEJIHEBHOH
JKU3HU.

® JUIsl MPAKTHUYECKUX PAcueToB MO (popmysiaM, BKItOUYas
bopMyIibl, cofepxKalirue CTeNeHH, PaguKabl, JorapupMsl
U TpPUTOHOMETpHYecKHe (YHKIUH, HUCHOJB3YS IpHU
HEOOXOMMOCTH CIPABOYHBIE MATEpUAIIbl U MPOCTeHIne
BBIYMCIIMTEIbHBIE YCTPONCTBA.

-IIPAKTUYICCKUEC 3aHATUSA
I10 PCHICHHUIO 3a/1a4Y,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;
-JIOMaIIHss padoTa;

® BHIYHCIIATH 3HAUYCHHE (QYHKIMM TIO 33JIAaHHOMY
3HAUCHUIO apTyYMEHTa MPH Pa3IUIHBIX CIIOCO0ax 3adaHus
byHKIINY;

® OMpeAesaTh OCHOBHBIE CBOMCTBA YUCIOBBIX (DYHKIIWMA,
WUTIOCTPUPOBATH UX HA rpauKax;

® CTPOUTH rpaduku U3YUYEHHBIX GbyHKIIHIA,
WUTIOCTPUPOBATh TIO TpaPUKy CBOMCTBA DJIEMEHTAPHBIX
(yHKmii;

® UCIIOJIb30BaTh NOHATHE (GYHKUUU [JIsl OMHUCAHMS U
aHaJIKM3a 3aBUCUMOCTEN BEJINYUH;

HCNOJIb30BATHL NMPHOOPETEHHbIe 3HAHWS M yYMEHHS B
NPAKTHYECKON  JesiTeJIbHOCTH UM  NOBCEeJIHEBHOM
JKA3HU.

-IPAKTUYECKUE 3aHATHUS
0 PEILCHUIO 3a/aY,
-BBITIOJIHEHUE
WH/IMBHTyaJIbHOTO
3aJlaHus;

-IoManIHss padoTa;
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® Uil ONWUCAHUS C TOMOINIBI0 (DYHKITMI pa3IHMIHBIX
3aBUCHUMOCTEH, MPEICTaBICHUS 1504 rpadguyecKH,
WHTEpIIpeTaluy rpad)uKoB.

® HaXOAWTb [IPOU3BOJHBIC EMEHTAPHBIX (PYHKIIN;

® NCIOJB30BaTh IPOU3BOJIHYIO JUISI U3YYEHUs CBOWCTB
GbyHKIMI 1 TOCTpoeHUs rpaduKoB;

® IIPUMEHSATH IIPOU3BOIHYIO JUISL IIPOBEJCHUS
IpUOIMKEHHBIX BBIYUCIICHUN, pemarh 3a71a4u
NPUKIIAJHOTO XapaKTepa Ha HaX0XJIE€HUE HauOOJIBbIIET0 U
HaWMEHBIIEr0 3HAYECHNS,

® BBIUWCIATH B NPOCTEUMIIMX ClydasX IUIOWIAIA U
00BEMBI C HCIOJIB30BAaHUEM OIPEIEICHHOTO MHTETPaIa;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHMsSI B
NMPAKTUYECKON NeATEJbHOCTH U MOBCEHEBHOM KU3HU
JUIS:

® pCUICHMS MPHUKJIAIHBIX 33724, B TOM YHCJIE COIUAIBHO-
PKOHOMHMYECKUX U (U3WYECKUX, Ha HAUOOJbIINE H
HAUMCHBIIIME 3HAYEHHS, HAa HAXOXKICHUE CKOPOCTH U
YCKOPEHUS.

-IIPAKTUYICCKUC  3aHATHUA
I10 PCUICHUTIO 3a/1a4,
-TCCTHPOBAHUC,

-KOHTpOJIbHAs padoTa;

e pemarb palOHAIIbHBIE, IIOKa3aTEeIbHBIE,
jgorapuMUYECKre, TPUTOHOMETPUUECKHE YpPaBHEHHS,
CBOJMIIMECS K JIMHEMHBIM M KBaJIpaTHbIM, a TaKke
aHAJIOTUYHBIC HEPABEHCTBA U CHCTEMBI;

® UCIOJIb30BaTh  Tpaduueckuii  MeTon
YPaBHEHHUU U HEPABEHCTB;

e 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH PpELICHUS
YPaBHEHUM, HEPAaBEHCTB U  CHCTEM C  JByM:
HEHU3BECTHBIMU;

® COCTaBJSITh M pEIIaThb YPAaBHEHUS W HEPABEHCTBA,
CBSI3BIBAIOLIME HEU3BECTHBIC BEJIUYMHBI B TEKCTOBBIX (B
TOM YHCJIE TPUKIAJHbIX) 3a/1a4ax.

pelIeHus

HCII0JIb30BaAThH HpHOﬁpeTeHHbIe 3HAHUA U YMCHHUA B

-IPAKTUYECKUE  3AHATHUS
0 PEIICHUIO 3a/1aY,
-TeCTUPOBaHNE,
-KOHTpOJIbHAs padoTa;
-JIOMalIlHsIs padoTa;

NPAKTUYECKON  [eSITEJIbHOCTH UM  TOBCEIHEBHOM

JKM3HHU:

® JUIi TOCTPOCHUS M HCCICIOBAHUS MPOCTEUIIUX

MaTEMaTHUYECKUX MOJICIICH.

e pemaTh  MpOCTEHIIME  KOMOWHATOPHBIE  3aJlayd | -IIPAKTUYECKHUE 3aHITHUS
METOJOM TIepebopa, a TakkKe C HCIOJIb30BAHUEM | II0 PEIICHHUIO 33/aY,

U3BECTHBIX (HOPMYII;
® BBIUMCIATH B MPOCTEHIINX CIIydasX BEpPOSITHOCTH
COOBITHI Ha OCHOBE I0JICUeTa YKMCIIa UCXO0B;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHUS W YMEHHSI B
NPAKTHYECKONH  JeSTeJIbHOCTH M  TOBCEIHEBHOM

-KOHTpOJIbHAs paboTa;
-JIOMalIlIHsIs padoTa;
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KM3HH!

e JUI1 AHAJINW3a  PEAJbHBIX  YHUCJIOBBIX
NPEJICTAaBICHHBIX B BUJIE IMarpaMM, TpauKoB;
e aHain3a MH(OPMALIMK CTATUCTUYECKOTO XapakTepa.

JTAHHBIX,

® pacrno3HaBaTh Ha yepTexax u MOJEISAX
MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH TPEXMEPHBIE
OOBEKTHI C X OMUCAHUSIMU, U300PAKEHUIMH;
® OIKCHIBATh B3aMMHOE PACIOJIOXKEHUE
IJIOCKOCTEN B IPOCTPAHCTBE;

® AHAM3UPOBATH B TMPOCTEHIIUX CiydasX B3aHUMHOE
pacrnosioxkeHue 00BEKTOB B IPOCTPAHCTBE;

® 1300pakaTb OCHOBHBIE MHOTOTPAaHHUKU U KPYTJIbIC
T€JIa; BBIINOJIHATh YEPTEKU 0 YCIOBUIM 33/1a4;

MMpAMBIX U

e pemaTh TUTAHUMETPHUCCKHE u pOCTeHIIIe
CTEPEOMETPUICCKHEC 3aJIa9M Ha HAXO0XKJICHUE
TCOMETPUYCCKUX BEIWYUH (UIMH, YIJIOB, ILUIOIIAJICH,
00BEMOB);

® WCIOJBb30BaTh MPU PEHICHHH CTEPEOMETPUUICCKUX

3aJ1ay IUIAHUMETPUYECKHUE (DAKTHI U METOABL;
® IIPOBOAUTH JOKA3aTCJIbHBIE pACCYXKIEHUS B XOJE
peleHns 3a1ay;

HCI0JIb30BATh NMPUOOpPETEHHbIE 3HAHWS W YMEHMsSI B
NPAKTHYECKON  JAesiTeIbHOCTH M  NOBCEJIHEBHOH
JKH3HU:

® /i1 HCCIeAOoBaHUs (MOJEIUPOBAHUSA) HECIOXKHBIX
MPaKTUYECKUX CHUTYAIlM HAa OCHOBE M3YYEHHBIX (HOPMYII
U CBOMCTB (uryp;

® BBIUKCIICHUS OOBEMOB M IUIOMIAZEH TOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI MPH PEHICHUU MPAKTUYECKUX
3a/1ay, UCIOJIb3Yysl MPU HEOOXOAMMOCTU CTIPABOYHUKH U
BBIYUCIIUTEIbHBIE YCTPOUCTRA.

-IPaKTUYECKUE 3aAHITHUS
10 PELICHUIO 3a/]a4,
-TECTUPOBAHHUE,

-KOHTpOJIbHAs padoTa;
-JIOMalIlHsIsl padboTa;

3HaHUSA:

® 3HAUCHUC MATEMATHUYCCKOW HAYKU JJIs PCIICHUS 3a/1a4,
BO3HHUKAIOIIUX B TCOPUH U MPAKTUKE; IIMPOTY U B TO HKE
BpeMsI OTPaHUYECHHOCTh TMPUMEHEHUS MaTeMaTUYEeCKHX
METOZOB K aHalu3y M WCCIEIOBAHUIO NPOIECCOB U
SIBJICHUY B PUPOJIE U OOILIECTBE;

® 3HAUCHUE MPAKTHKH W BOIMPOCOB, BO3ZHUKAIONIUX B
caMoil Marematuke s (HOPMHUPOBAHUS U PA3BHUTHS
MaTeMaTU4eCKOi HAayKH; HCTOPUIO Pa3BUTHS TOHITHS

quciia, CO31aHuA MaTEMaTH4YICCKOTO daHaJIn3a,
BO3HHMKHOBCHHA U PA3BUTHA T'COMCTPHH,
L YHI/IBCpCEUIBHHﬁ XapakKTep 3aKOHOB JIOT'KH

-IPAKTUYCCKUE  3AHATHUS
0 PELICHUIO 3324
-TeCTUPOBaHNE
-BBITIOJIHEHUE
WH/IMBHTyaJIbHOTO
3aaHus

-KOHTpOJIbHAs padoTa;
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MaTEeMaTHUECKUX PACCYKICHUH, WX MPUMEHUMOCTH BO
BCEX 00JIACTAX YEIOBEYCCKOW e TEIBHOCTH,

® BEPOSATHOCTHBI XapakTep pa3dUYHBIX IMPOIECCOB
OKPY’KaIOIIETo MUPA.

Nrorosas arrecranus yCBOCHHBIX 3HAHUM U OCBOCHHBIX
YMEHHM

9K3aMCH
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