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Mporpammy oucumnnnHbl paspaboTan(a)(n) accuctenT, 6/c Kponotosa T.B. Kadenpa teopun
OTHOCUTENbHOCTU 1 rpasuTaunn OTaeneHune comsnku , Tatyana.Kropotova@kpfu.ru ; ctapumii
npenogasarensb, K.H. [logonbckui B.I'. Kadbenpa Teopnn OTHOCUTENBHOCTUN U rpaBuTaLnm
Ortnenenuve uaukm , Veniamin.Podolsky@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensamu ocsoeHns gucumnnvHel "BeefeHne B BbICWYO MateMaTuky" SBnsoTCS

cuctemMaTusauns 3HaHun, n3yveHne nononHNTENbHbIX pa3nenos 3nemeHTapH0|7| mMareMatuknm mn
ocBOEHNEe ﬂpaKTI/I‘-IeCKOVI 4acTu BBeOEeHUNS B MaTeMaTnyecknin aHanms,

PasBUTME NOMMYECKOrO MbILWEHWUS, anrOPUTMUYECKOW KYNbTYpbl, MPOCTPAHCTBEHHOro BOOOpaXxeHus,
HeobxoOMMbIX 019 OCBOEHUS

MaTeMaTu4ecKnx gucumnianH 6as3oBoi YacTu obLwenpodeccMoHanbHOMo LMKna.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 52.1B.2 O6wenpodeccrmoHanbHblin" OCHOBHOM
obpasosaTtenbHol nporpammbl 011800.62 Paonodmramka n 0THOCUTCS K AUCLMNIMHAM NO Bbibopy.
OcsaunBaetcs Ha 1 kypce, 1 cemecTp.

OucunnnuHa B2.B.2 "BeegeHune B BbICWYO MareMaTuky" BXOAUT B BAPUATUBHYIO YacTb
o6wenpoteccnoHanbHOro Unkna gucumnauH ons 6akanaspos No HaNpaBneHMO NOArOTOBKM
"Pagunogounanka". [ns 0ocBOEHMS ANCLMNINHBI HEOOX0AMMO BlafeHne A3bIKOM 3N1eMEHTapHOM
MaremMaTtuky B YCTHOM M MUCbMEHHON doopMe, MaTEMaTUYECKMMIN 3HAHUSAMU N YMEHUAMN,
NONYYEHHbIMU MPU N3Y4EHUM WKOSIbHbIX €CTECTBEHHOHAYYHbIX OUCLUMIIVH.

OcBoeHMe [OaHHON ANCUMNIMHBI HE0BX0AMMO ANS N3YYEHNS MATEMATUYECKUX AMCLUMNANH 6a30BOiA
yacTu obLenpoteccoHanbHOro unkna, Takmx kak "Marematmyeckuin aHanma", "AHanmtnyeckas
reometpus”, "JlnHetHas anrebpa”.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNNNHBI (DOPMUPYIOTCS CNeaytoWwmne KOMNeTEeHUNN:

PacwudcpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-1 - - -
n HOCTb K rpaMOTHOW MNCbMEH
(0BuiekynbTypHele Eoﬁﬁogmigumm Hr;a OCCKOOM FIBCbIKee oM YETHO
KOMMeTeHuunn) y by
OK'1 2 6 6 19}
(OBLLEKyNbTYPHBIE CMOCOOHOCTb K MPaBUNIbHOMY CMOMNb30BAHMIO O6UIEHaY|HO 1
KOMMETEHLIAN) cneumanbHOM TePMUHONOT N
OK-4 CMOCOBHOCTb KPUTUHECKN NEPEOCMbICINBATDL HAKOMNEHHbI
(0bLweKynbTypHbIE OMbIT, U3MEHSATb NPU HEOHX0AMMOCTM NPOCWIb CBOE
KOMMNeTeHL M) NpodbeCcCcMoHanbHOM OeATENBHOCTU
OK-6
cnocobHoCTb paboTatb CaMOCTOATENbHO U B KONNEKTMBE,
(ObuekynbTypHbIe CMOCOBHOCTb K KyNbType COLManbHbIX OTHOLEHWIA
KOMMeTeHuunn) yneTyp
MK-1 CNocobHOCTb MCMNONb30BaTb 6a30Bble TEOPETUHECKNE 3HAHUS
(npodheccunoHanbHble (B TOM Yncne No gucuMnanHaM NpPouIM3anmm) ons peweHns
KOMMNeTeHLmm) npodbeccrmoHanbHbIX 3aaau
MK-2 CNOCOBHOCTb NPUMEHSTL Ha NpakTuke 6a3oBble
(npodbeccmoHanbHble
KOMMETEHLIAM) npogoeccmoHanbHble HaBblKK
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B pe3ynbTarte OCBOEHNA ONCUNMIINHDBI CTYOEHT:
4. nONXeH OJEMOHCTpUMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

K U3YYEHWIO MaTeMaTU4ecKnx gucumninH 6asoBoi YactnobwenpodeccnoHanbHoro Lumkna, Takmx
kak "MaTemaTnyeckuin aHanns", "AHanntudeckas reometpus”, "lnHeinHas anrebpa”.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOCTb AMCLUMANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUMMINHBI 3a4eT B 1 cemecTpe.

CyMMapHo no AmcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANs OOMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "OTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuwn nnaH gucUUNAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHow paborbl,
Hepens WX TPy A0EMKOCTb Tekywue copmbl
N 'D'"Knlgg;,'}::'"b'/ Cewlechcemecha (B yacax) KOHTpOnsi
Nexumn MpakTnueckuelllaboparopHble
3aHATUSA pabortbl
Tema 1.
LononHntenbHble Aomallnee
o 3apjaHue
1.|pasgensl anemeHtapHomn| 1 1-3 0 10 0 pE3eHTALNS
mMaremaTuku. P
Tema 2.
Cucrtematmnsauus noMallHee
3HAHMN N3 OCHOBHbIX 3apjaHue
2. 1 -
pasnoenos 3-5 0 8 0 TecTupoBaHue
aneMeHTapHom
mMaTemMaTuku.
noMallHee
Tema 3. BeepgeHuve B 3apjaHue
3.|Matematnyeckui 1 5-9 0 18 0 KOHTpOnbHas
aHanua. MNpepenbi. pabota
Tema . NITorosas 1 0 0 0 3aver
" |doopma KoOHTpOnSA
NTtoro 0 36 0

4.2 CopepxaHue JUCLUMNNUHDI
Tema 1. JononHutenbHble pa3nesbl 31eMEeHTapHOW MaTeMaTuKu.
npaktnyeckoe 3aHsitne (10 4aca(os)):

MeTon MateMaTny4eckoni MHAYKUUN. DNeMeHTbl KOMOUHATOPMKK (NepecTaHoBKM, pasMeLLeHus,
coyetaHns). buHom HbtoToHa. KoMnnekcHble yncna.
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Tema 2. Cuctematnsaumsa 3HaHMN U3 OCHOBHbIX pa3nenioB 3/IeMEHTaPHOW MaTeMaTUKW.
npakTnyeckoe 3aHsitne (8 4yaca(os)):

MNpeobpasoBaHmnst MppaLUMOHaNbHbIX, CTEMEHHbIX, TPUrOHOMETPUYECKUX, NOKa3aTeNbHbIX U
norapugoMmM4eckunx BolpaxeHuin. OCHOBHbIE 3NieMeHTapHbIe OyHKLUMK: obnacTu onpeaeneHus,
MHOXeCTBa 3Ha4YyeHn, CBOMNCTBA, rpadpuku.

Tema 3. BBepeHne B MaTematnyecku aHanus. MNpepensoi.
npaktnyeckoe 3aHsitne (18 4aca(os)):

Mpenen nocneposatenbHocTu. Mpenen dpyHkunn. CpaBHeHNe HECKOHEYHO Manbix U 6ECKOHEYHO
6onbwnx goyHKUmMn. O-cumBonmka. COOTHOWEHNS 9KBMBANEHTHOCTU. HenpepbIBHOCTb COYHKLWIA.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paspen Cemectp Henens | camocTtositenbHoM [TpynoOeMKOCTb) g‘:ﬂ%’:::;?:;gzga
AuncumnnuHbl ceMecTpa pab6oTbl (B yacax) 260ThI
CTYLEHTOB P
noaroToBka
Tema 1. A nomaluHee
JomauwHero 8
JlononHuTenbHble 3afaHue
- 3ajaHus
1.|pasnenbl anemeHtapHon| 1 1-3
MaremaTtuku. MoAroToBka K KOHTPO/bHas
KOHTPO/IbHOW 2 26073
paboTe P
Tema 2 no
- AroToBka
Cuctematunsauus NOMalHero 6 Aomaunee
o [3HAHNI N3 OCHOBHbIX 1 3.5 [3anaHus 3anaHve
pasfenos
3nemMeHTapHoOu noAroToeka K 5
TeCcTMpoBaHu
MaTemMaTuku. TECTUPOBAHUIO eCTnpoBaHie
noaroToBK
OAroroska nomMauwHee
JoMallHero 16
Tema 3. BeegeHue B 3afaHue
v 3anaHuns
3.|MaTematnyeckui 1 5-9 HOArOTOBKA K
aHanus. lNpepnensbl. .
P KOHTPONbHOW 2 Kc;g;aganaﬂ
paboTe P
Ntoro 36

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Kypc npakTu4yecKkunx 3aHATUiA, OpraHM3oBaHHbIX MO CTaHAAPTHON TEXHONOMMN B MHTEPaKTUBHOM
dhopMe C XUBbIM AMaNoroM Mexy npenonasatenem n CTyaeHTOM.

6. OueHOUYHble CcpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum rno UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. [lononHUTebHbIE pa3aenbl anemel-rrapl-loﬁl MaTeMaTuKu.
JOoMallHee 3aaHune , npnuMepHblie BONPOChHI:

AHumkoB, AHaTtonuii Muxannosmy. BeeneHne B MaTemMatnyeckuii aHanms B BONpOcax 1 3agadax: [ans
ctyneHToB 1 kypca dus. cpak.] / A.M. AHuumkos, P.J1. Bannynnun, P.A. Davnwes; KasaH. roc. yH-T,
dun3s. gpak..?KasaHb: [KasaH. roc. yH-1], 2006 Ctp. 13-17: 3apaHus 2, 7, 8, 13, 23 (a, 6), 25, 31, 35,
39, 45 (e); cTp. 21-22: 0OTBETUTb HA KOHTPO/bHbIE BOMPOCHI M3agaHus; ctp. 25-31: 3apaxmsa 1-10, 15,
20, 24, 27 (a, f, g), 37 (a, 6), 39.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:
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Creundprkaums BapnaHTa KOHTPONIbHON paboTbl: 1. BbinonHeHWe OencTBuMil (CNoXeHne, BblUTaHME,
YMHOXEHUE, OeNneHne) ¢ KOMMNEKCHbIMU Yucnamu. 2. 3anncb KOMMIEKCHbIX YACEeN B
TPUrOHOMETPUYECKOW 1 NnokasaTenbHOW dpopmax. Bo3seneHne B CTeneHb, AeneHne, yMHOXeHne
KOMMNEKCHbIX YuCen, 3anncaHHbIX B aTux oopmax. 3. VIaBnevyeHme KopHS N-in cteneHn na
KOMMNEeKCHOro yucna. 4. PeweHne ypaBHEHNS C KOMMNEKCHbIM HEN3BECTHbIM. 5. Ilcnonb3osaHne
popMynbl 6UHOMa HbloToHa. 6 - 8. 3aaayn Ha NepecTaHOBKM, Pa3MELLEHNS U COYETaHUS.
HononHuTtenbHas 3apnaya. [lokasarenbCTBO yTBEPXAEHUS C UCMONb30BaHNEM MeToaa
mMareMaTnyeckom UHIOYKLUN.

Tema 2. Cuctematnsaumsa 3HaHMN U3 OCHOBHbIX pa3nesfioB 3/IeMEeHTapHOW MaTeMaTUKu.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

PaspatoyHble Matepuanbl 3aHATUS, MNONYyYeHe MaTtepmnanos No 3N1EKTPOHHOW MnoYTe.
TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

AHanormnyHo KM 2007-2009 no matematuke (EI9).

Tema 3. BBeneHue B MaTtematuyeckum aHanus. lNpepensobl.

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOChI:

Oemunposnd, Bopuc Masnosuy. COOPHMK 3a8a4y 1 ynpaXXHEeHUin No MateMaTU4eckoMy aHanmay:
yuyebHoe nocobue ans sysos / b. M. Oemnaoosud. - Mocksa: Actpenb: ACT, 2003. 3anaHuns 42-43,
46-66 (4eTHble), 79, 80, 403, 405, 411-413, 419, 422, 425, 441, 443, 445, 450, 461, 462, 476, 479,
482-485, 501, 503, 505, 507, 513, 520, 525, 531, 545, 542, 547, 550, 576-580, 650, 651, 653, 655.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

Cneundprkaumsa BapnaHTa KOHTPONIbHOW paboTbl: 1. BeluncneHne npeaena nocnenoBaTenbHOCTH. 2.
BbluncneHvne npegena paunoHanbHom pyHkummn. 3-5. BoluncneHne npenenos oyHKUMA C NOMOLLbIO
TOXAECTBEHHbIX NPeobpal3oBaHunii U NCNONb30BAHNS 3amMeyaTeNbHbIX MPeaenoB 1 NX CneacTBuii. 6.
OnucaHune Ha "ancunoH-genbta” A3blke yKasaHHOro yTBEPXAEHUS.

Tema . UToroBas coopma KOHTpoOns

MpuMepHbIe BONPOCHI K 3a4eTy:

CTpyKTypa 3a4eTHoro bunera:

1. BbinonHeHne OencTBui (CNoXeHune, BbluMTaHne, yMHOXEHNe, OeneHne) ¢ KOMMNEKCHbIMA
4ymncnamu.

2. 3anncb KOMMNEKCHbIX YACEN B TPUrOHOMETPUYECKO 1 nokasaTenbHol coopmax. BosseneHue B
CTENeHb, feNeHne, YMHOXEHNE KOMMNEKCHbBIX YACEN, 3annCaHHbIX B 9TUX (DOPMaXx.

3. Vi3BneyeHmne KOpHS n-i CTENEHN U3 KOMMNEKCHOro Y1ucna.
4. N\cnonb3oBaHue coopMybl bBuHoMa HbloToHa.

5. BbluucneHve npegena nocnenoBaTeibHOCTU.

6-8. BbluncneHue npenenos coyHKUNIA.

7.1. OcHoBHas nuTeparypa:

1. Oemnposuny B.IM. CO0opHUK 3a8ad 1 ynpaxxHeHuiA no matemaTndeckomy aHanuay, M. , 2004. 217
9Ka3.

2. TnxoHoB A. H. YpaBHeHus mateMaTnyeckoin omaunkn: yueb. ons ctyaeHToB oms.-mart. cneu,.
yH-ToB / A.H. TuxoHos, A.A. Camapckuii; MI'Y um. M.B. JlomoHocoBa.—7-e nsg..—Mocksa: 13a-80
MIY: Hayka, 2004.—798 c.: nn.; 22.—(Knaccuyeckuin yHmsepcmTeTckumii yiebHuk / Peq. coser:
npea. B.A. CagosHnunii n ap.).—lpeabigywee naganve N 3anucu 83026.—Ipeam. ykaa.: .
792-798.—bubnuorp.: ¢. 791 (19 Ha3B.). 15 aka.

3. MaTtematuyeckuin aHanma: cbopHKK 3a1a4 ¢ peweHnsmn: YyebHoe nocobue / B.I". WepwHes. - M.:
HUL MHDOPA-M, 2013. - 164 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (06noxka)
ISBN 978-5-16-005487-2, 500 ak3. http://znanium.com/bookread.php?book=342088

7.2. JlononHuTenbHasa nuteparypa:
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1. 3anopoxed, .M. PykoBoACTBO K peweHunto 3agady no MateMaTnyeckomy aHanuay [OneKTpOHHbIN
pecypc]. Naa.:"MaHb" ISBN: 978-5-8114-0912-9, 2014, 8-e naa.,ctep: 464 c.- Pexum goctyna:
http://e.lanbook.com/view/book/149/

2. Conoebes WN.A. lNpakTnyeckoe pykoBOACTBO K peLeHno 3a4a4 no BbiCLLE MatemaTtuke.
NuHenHasa anrebpa, BekTopHas anrebpa, aHanMTnyeckas reoMeTpus, BBEAEHNE B MAaTEMATUYECKUIA
aHanus, Npon3BoaHas 1 ee NPUNOXeHNA[INekTPoHHbIN pecypc] / Conosbes U.A., lesenes B.B.,
Yepeskos A.B. n op.3a.: "Jlanb", ISBN: 978-5-8114-0751-4, 2009, 2-e uaa.,ucnp. 320 c. Pexum
noctyna: - http://e.lanbook.com/view/book/374/

7.3. UHTepHeT-pecypcChbl:

BBeneHune B MatemaTnyeckuii aHanua B BONpocax u 3agadax [MoapobHocTtu:
http://kpfu.ru/main_page?p_sub=12974 Jltoboe ncnonb3oBaHne matepuanos OOMyCcKaeTcs TONbKO

npun Hanuyaum runepccbikn Ha noptan KPY (kpfu.ru). A. M. Anuukos, P. J1. BanuynnuH, P. A.

Hanwes MoapobHocTu: http://kpfu.ru/main_page?p_sub=12974 Jltoboe ncnonb3oBaHne matepnanos
J[OMycKaeTCcs TOMbKO NPV Hann4um runepccbinku Ha noptan KA®Y (kpfu.ru) -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teorii-otnositelnosti-i-gravitacii/uchebnaya-rabota/uchebnye

EnvHas konnekums umgpoBbix 06pas3oBaTefibHbIX PECYPCOB. DNeKTpoHHas bubnnoreka
y4ebHO-MEeTOANYECKON NMTEepaTypbl MO MaTeMaTuke -
http://school-collection.edu.ru/catalog/rubr/696f5fc4-7f5¢c-b610-713f-014b7f9c0bc8

MOCKOBCKUIA LIEHTP HENPEPLIBHOrO MatemMarmyeckoro obpasosaHuns. CBobogHO pacnpocTpaHsembie
nagaHus - http://www.mccme.ru/free-books/

Poccuiickoe obpasoBaHue. PenepanbHolii noptan. TecTbl -
http://www.edu.ru/moodle/course/view.php?id=293

9bC KnuradoHg - http://www.knigafund.ru/products/176?page=1

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "PeweHne 3agad no mMaremaTn4yeckomy aHanusy" npegnonaraet
ncnonb3oBaHne cnegywowero MmatepmnanbHO-TeXHN4YeCKoro obecneyeHuns:

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEEeTCs B HaNM4um B
3NEKTPOHHO-6MbNMoTeYHol cucteme "KHuradoHn", 4OCTYN K KOTOPOW NPeLOCTaBNEH CTyNEHTaM.
OneKkTPOoHHO-61bnnoTeyHas cuctema "KHuradoHa" peannsyeT neranbHOe XpaHeHue,
pacrnpocTpaHeHne 1 3alWmnTy LMPPOBOro KOHTEHTA y4eOHO-MEeTOANYECKON NMTepaTypbl Onsl By30B C
ycnoBmeM obsizaTenibHOro cobntoaeHns aBTOPCKMX U CMeXHbIX npae. KHuradoHa obecneymsaeTt
LWAPOKUIA 3aKOHHBI OCTYN K HeobxoauMbIM st 06pa3oBaTeNbHOMO NpoLecca U3aaHusiM ¢
NCMONb30BaHNEM MHHOBALIMOHHbIX TEXHONOMMIA U COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

Y4ebHble ayantopun ans NpoBeAeHMs NEKLUMOHHBIX Y MPaKTUYECKNX 3aHSATUIA.
Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BIO 1 y4ebHbIM nnaHoM no

HanpasneHuo 011800.62 "Paguoduauka" n npogoumnio NoAroToBKN INEKTPOHUKA, MUKPO- U
HaHO3MEKTPOHUKA .
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