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1. ACHIOPT PABOYEM INPOT'PAMMBI YUEBHOM JIUCHUATLIMHBI
MATEMATHKA

1.1. O6n1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

Pabouas mporpamMma y4eOHON AMCHMIUIMHBI SIBJISIETCS YACThIO MPOTPaAMMBI
MOJTOTOBKM CHEIUMAIMCTOB CpeAHero 3BeHa B cooTBerctBUU ¢ PI'OC 1o
criennasibHOCcTH CIIO 29.02.04 KoHcTpynpoBaHHE, MOAEIUPOBAHUE U TEXHOJIOTHS
mBerHbIX m3aenui, 35.02.12 CagoBo-napkoBoe U JaHIIa(THOE CTPOUTEIHCTRO.

Pabouast mporpamMMa y4eOHOM AUCHUIUIMHBI MOKET OBITH MCIIOJIb30BAaHA IS
peanu3anuu 1uKia odnieoOpa3oBaTeabHBIX AUCHUIUIMH M0 cnenuanbHocTaMm CIIO
(TyMaHUTapHBINA TPODUIIB).

1.2. Mecro y4eOHOH AUCUMILUIMHBI B CTPYKType IPOrpaMMbl NOATOTOBKH
CIEeNHAJMCTOB CPeAHero 3BeHa:

B yue6nbix mnanax [MIICC3 yuyeOnas aucnuminHa «MaTemaTuka» BXOJAUT B
cocTaB 001X 0011e00pa30BaTENbHbBIX YU€OHBIX TUCUHUIINH, (DOPMHUPYEMBIX U3
o0s3aTenpHBIX NnpeaMeTHbIx obnacteit @I'OC cpennero obmero ooOpazoBaHus, IS
cneuuansHocTell  CIIO  cooTBercTBytomiero npoduist NpodecCHOHAIBHOTO
oOpa3zoBaHus.

1.3. enu u 3agauu y4eOHOH AMCHMILIMHBI — TPe0OBaHUS K pe3yJbTaTaM
0CBOCHHS YUeOHOI TUCIUILINHBI:

OcBoeHue  coaepkaHusg  y4eOHOW  JOUCHMUIUIMHBI  «MartemaTuka»
o0ecreynBaeT TOCTHXKEHHE CTYICHTAMHU CIIEAYIOLUX Pe3yIbTaTOB:

JUYHOCMHBIX:

* c(hOpMHUPOBAHHOCTH MPEACTABICHUI O MATEMATUKE KaK YHUBEPCAIbHOM SI3bIKE
HayKH, CPEJICTBE MOJECITMPOBAHMUS SIBICHUI U MPOIIECCOB, UIESIX U METOAAX
MaTeMaTUKU;

* IOHUMaHUE 3HAYMMOCTH MAaTEMATUKHU ISl HAYYHO-TEXHHUYECKOI O ITporpecca,
c(hOPMUPOBAHHOCTH OTHOIICHUS K MAaTEMATHUKE KaK K 4aCTHU OOIeUeTI0BEUEeCKON
KYJBTYpPbl YEPE3 3HAKOMCTBO C UCTOPUEH PA3BUTUS MATEMATUKH, SBOIIOLINEH
MaTeMaTHYECKUX UJICH;

* pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXEeHUS,
QITOPUTMUYECKOMN KYJIbTYpPbl, KPHTUYHOCTH MBIIIICHUS HA YPOBHE, HEOOXOIMMOM
JUTst Oyayuie mpopecCUOHAbHOM IeATEeIbHOCTH, AJIs MTPOIOJDKEHUST 00pa30BaHuUs
¥ CaM000pa30BaHMUS;

* OBJIQJICHHE MAaTEMAaTUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMU B
MOBCETHEBHOM KU3HU, JIJI1 OCBOCHHS CMEXKHBIX €CTECTBEHHOHAYUHBIX JUCIUTIIIUH U
JUCIUIUIMH MPO(PECCUOHATBLHOTO LUK, ISl TOTy4YeHUs: 0Opa3oBaHusl B 00JacTsX,
HEe TPEOYIOMIMX YIIIyOJICHHOW MaTeMaTHYeCKON OATOTOBKH;

* TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YUCJIE CaM0O00pa30BaHMIO, Ha
MPOTSIKEHUU BCEH )KU3HU; CO3HATEIILHOE OTHOIIIEHUE K HEMPEPHIBHOMY
00pa30BaHMUIO KaK yCJIOBUIO YCHEITHOW MpodeccuoHalIbHON 1 OOIEeCTBEHHOM
NeSITENIbHOCTH;

* TOTOBHOCTb U CITOCOOHOCTB K CAMOCTOSATENbHON TBOPUECKON U OTBETCTBEHHOM
NESITENbHOCTH;



* TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYTHUYECTBY CO CBEPCTHHUKAMU B
00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HOM, yUeOHO-HCCIIE10BATEIbCKOM,
IIPOEKTHOM U IPYTUX BUJIAX JEATEIBHOCTH,
* OTHOIICHHE K MPO(PECCHOHATBHON JEATEIBHOCTH KaK BO3MOXXHOCTH Y4acTHsI B
PEILICHNH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npoOJeM;

MemanpeomMemHbix:
* YMEHUE CAMOCTOATEIBHO ONPENAECIIATD LEIN IEATEIBHOCTH U COCTABIATH IUIAHBI
JEATEIBHOCTH; CAMOCTOSITENIBHO OCYLIECTBIIATH, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
NEATEIIBHOCTh,  MCIIOJB30BaTh BCE  BO3MOJXKHBIE  PECypChl ULl JOCTHXKEHUS
IIOCTABICHHBIX  LEJIEd W peaM3allid  IUIAHOB  JICATENIBHOCTH;
BbIOMpATh yCIEUIHbIE CTPATETUHU B PA3JIMYHBIX CUTYaIUX;
* yMEHHE NMPOAYKTUBHO OOIIATbCSI W  B3aUMOJIEWCTBOBATH B  IpOIIECCE
COBMECTHOM JI€ATEIBHOCTH, YUUTHIBATH MMO3UIMH IPYTUX YYACTHUKOB
NesTeNbHOCTH, 3()(PEKTUBHO pa3periaTb KOHPIUKTHI;
* BJIa/ICHHE HaBbIKAMH [103HABATEJIbHOM, Y4eOHO-UCCIIEI0BATENBCKOW U TPOEKTHON
NESITEIbHOCTH, HaBbIKAMHM  pa3pelieHus MpoOsieM; CHOCOOHOCTh U TOTOBHOCTD
K CAMOCTOSITEJIbBHOMY IIOUCKY METOJI0B PEILIEHUS TPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3JINYHBIX METOJOB ITO3HAHMS;
* TOTOBHOCTb U CLIOCOOHOCTh K CAMOCTOSITEIbHOW HHPOPMALIMOHHO-
-[I03HABATEIIBHOM JEATEIbHOCTH, BKIIIOUAsi YMEHHE OPUEHTUPOBATHCS B PA3JIMYHBIX
MCTOYHHUKAX MHPOpPMALUU, KPUTUUECKU OIIEHUBATh U UHTEPIPETUPOBATH
uH(pOpMaLHIO, MOTYYAEMYIO U3 PA3JIMYHBIX HCTOYHUKOB;
* BJIQJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHHE SICHO, IOTUYHO U TOYHO U3JIararh
CBOIO TOUKY 3pPEHUS, UCIIOIb30BaTh AICKBATHBIC 3bIKOBBIE CPE/ICTBA;
* BJIaJICHUE HaBbIKaMU MMO3HABATEIbHOMN peIeKCHH KaK OCO3HAHUSI COBEPILIAEMBIX
JNEUCTBUM U MBICIMTEIBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHUM, TPAHUI]
CBOET0 3HAHMS U HE3HAHMS, HOBBIX MIO3HABATEIIBHBIX 33/1a4 U CPENICTB, IS UX
JOCTHKEHUS;
* LEJNEYyCTPEMJICHHOCTb B MIOMCKaX U MPUHATHH PELLICHUH, 000pa3uTeNIbHOCTD U
MHTYHILIMS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPEJCTABICHHI; CTIOCOOHOCTh
BOCIIPUHMMATB KPacoTy U TApMOHHIO MUPA;
npeomMemHuuix:
* chopmupoBaHHOe™ mpeACTaBICHUH O MaTEMAaTHYECKUX TOHSATHIX
KAKBaKHEMIINX MAaTEMAaTUUYECKUX MOJENAX, ITO3BOJAIOIINX OMMUCHIBATh U
M3y4aTh PAa3HbIE IPOLIECCHI U SIBJIEHUSA; IOHUMAHUE BO3MOKHOCTH
aKCMOMAaTUYECKOT0 MOCTPOEHUSI MATEMATUUECKUX TEOPUL;
* BJIaJICHUE HaBbIKAMHU KCIIOIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX TPOrPAMMITPH
peLIEeHNN 3a/1ay;
* BJIAJICHUE METOJAMU TOKA3aTENbCTB U aITOPUTMOB PELICHHUS, YMEHHE
UXITPUMEHATH, IPOBOAUTH JOKA3ATENIbHBIEC PACCYKICHHS B XO/I€ PEILICHUS 3a/1a4;
* BJIQJICHUE CTaHJAAPTHBIMU IPUEMaMH PEIIEHUS PAIlMOHAIbHBIX
MU PPALMOHAIBHBIX, TIOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHHIMHE PABEHCTB, X CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX



MporpaMmM, BTOM YMCJI€ JJIsl MOMCKA MYyTHU PEUICHUS U WILTIOCTPALIUU PEeIICHUS
YPaBHEHUI WHEPABEHCTB;

* c(OPMHUPOBAHHOCTH TMPEICTABICHUNA 00 OCHOBHBIX MOHITUAXMATEMATUYECKOTO
aHaJu3a U UX CBOMCTBAX, BJIaJECHUE YMEHUEM XapaKTEPU30BATh TOBEICHHE
GyHKUIMM, HWCMONb30BAHME TOJYYEHHBIX 3HAHUU ISl ONMCAHUS M aHaIU3a
peanpHbIX 3aBUCUMOCTEN;

* BJIaJICHUE OCHOBHBIMH MOHATUSIMH O TJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpUYecKuX (PUrypax, uX OCHOBHBIX CBOMCTBAX; COPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh reoMeTpuueckue PUrypsl Ha yepTexKax, MOACIAX U B peaJbHOM
MUpE; MPUMEHEHHUE U3YYEHHBIX CBOMCTB reoMeTpruuecKux Guryp u hbopmysn amis
pelIeHns TEOMETPUYECKUX 3a]1a4 U 33]1a4 C PAKTUYECKUM COJIEPKAaHUEM;

* c(hOPMUPOBAHHOCTHU MIPEICTABIICHU O MPOIECCaX U SBJICHUSIX,
MMEIOIIMXBEPOSTHOCTHBIA XapaKTeP, CTATUCTUUECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM MHUPE, OCHOBHBIX MOHATHUSAX JIEMEHTaAPHON TEOPUU BEPOSITHOCTEH;
YMEHUHN HaXOJUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUM B
MPOCTEUIINX MTPAKTUUECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU CIyYaHBIX
BEJINYMH;

* BJIaJICHHE HABBIKAMU UCIIOJIb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOTpaMM MpHU
pEeIlIeHUH 3a/1a4.

1.4 KoJu4ecTBO 4aCOB HA OCBOEHHE padoueil mporpaMMbl y4eOHOM
AUCHUILINHBI:
MaKCHUMaJbHOU yueOHOU Harpy3ku oOydatomerocs 351 yacos, B TOM UuCIe:
00s13aTeNTbHON ayTMTOPHOU yueOHOI Harpy3ku obydaromerocs 234 vac;
CaMOCTOSITeNIbHOM paboThl 00yUaroIierocs u koHcynbraruii 117 gacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI
2.1. O0bem yueOHOM JUCHMINIMHBI U BHAbI Y4e0HO padoThl

Bupx yueOHoii padoThI Oovem uacos
MakcumasbHas yueOHasi Harpy3ka (Bcero) 351
O0s13aTesibHasi ayIMTOPHasi yueOHasi HArpy3Ka (Bcero) 234
B TOM YHCJIE:

MPAKTUYECKUE 3aHSATHUS 100
CamocrosiTesibHasi padora 0o0y4yammerocsi M KOHCYJbTAUUM 117
(Bcero)

B TOM YHCJIE:
[TpomexyTouHas aTTectanus B GopMe IK3aMeHa




2.2. TemaTuyeckuii NJIaH U coJep:KaHue YUeOHOM TMCUMILUIHHBI MaTeMaTHuKAa

HaumenoBanue Coaeprxanue yueOHOIro MaTepuasa, JjaboparopHblie padoThl M 3aHATHSA, CAMOCTONATEbHAasI padoTta | O0beM | YpoBeHb
pa3iesioB U TeEM o0yuaromuxcs, KypcoBasi padora (IpoeKT) (eciu npedycmompeHvl) 4YacoB | OCBOEHUS
1 2 3 4
B MareMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HH()OPMAITMOHHBIX TEXHOJIOTHIX U MPAKTHUECKON
peaciue nesitenbHOCTH. Llenu v 3aaun n3ydeHus MaTeMaTHKU IIPU OCBOCHUU TIpodecCcHil U crieuanbHOCTeH 2

CIIO.

Pa3nea 1. Anreopa 48/22

Tema 1.1.Pazsutue | Conep:kaHue y4eOHOT0 MaTepuaJia

NMOHATHSA 0 YUC]IEe Lenble u panuoHanbHble yKcina. [efictButenbuble yncina. [lpubnmxennslie BorunciaeHus. KommnekcHoie 9 1
YHUCIA.
IpakTuyeckne 3ansaTus Nel
Apudmernueckue IEHCTBUS HAA YHUCIAMH, HAXOXKICHHE NPUOIMKEHHBIX 3HAYeHUW BEJIUYUH U 5 2
MOTPEMIHOCTEH BHIYUCICHUN (a0COMIOTHON U OTHOCUTEIHHOM), CDABHEHUE YHUCIIOBBIX BHIPAKCHUI.
CamocrositesbHas padora Nel
[ToxroroBuTh pedepar Ha TEMY:
1. HenpepsiBHBIE TpOOH. 8 2
2. [IpumeHeHue CI0XKHBIX MPOLEHTOB B )KOHOMUYECKUX pacyeTax.
BbInonHuTE NpUOIMKEHHBIE BBIYUCICHUS HAa: U3MEPEHNE JITHH, BEIYUCICHHE IEpUMeTpa U TUIOIIAIN;
IIPOU3BECTH OLIEHKA IOTPEIIHOCTH BBIYHUCIICHHUS.

Tema 1.2.KopHnu, Coaepxanue y4eOHOro MaTepuaa

CTEeNeHH U Kopuu u crenenn. Kopuu HaTypanbHOH cTeneHu U3 yKciaa U UxX cBoiictBa. CTENEeHU ¢ pallioOHalbHBIMU 1

Jorapugmsl IIOKa3aTeysiMU, MX cBoicTBa. CTeneHUW C JEHCTBUTEIbHBIMU NOKa3aTeasiMu. CBOMICTBAa CTENEHH C
JNIEUCTBUTEILHELIM IIOKA3aTEIEM. 11

Jlorapudm uncia. OCHOBHOE JOrapupMHUECKOE TOXKIECTBO. JleCATUUHbBIE U HATypaJlbHbIE JOrapu(Msl.
[IpaBuna peiictBuii ¢ norapudmamu. Ilepexon kK HOBOMY OCHOBaHHIO.

[IpeoOpazoBanue anreOpandeckux BbipakeHud. [IpeobpazoBanne panmoHaIbHBIX, HPPANIMOHAIBHBIX
CTEMEHHBIX, MOKAa3aTeNbHBIX U JOrapu(PMUIECKUX BBIPAKECHUM.




IIpakTuyeckue 3ansaTusNe2

BelunciieHue u cpaBHEHUE KOpPHEHN. BBINIOJIHEHNE pacuyeToB ¢ paauKanaMy. PeleHne uppannoHaibHbIX
ypaBHeHM. HaxoxxneHue 3HaueHuid CTeneHel ¢ palMOHAIbHBIMU MOKa3zaTensiMu. CpaBHEHHE CTEIIEHEH.
[IpeoOpa3oBaHus BEIpAKEHUH, COAEpKAIMUX CTENeHU. PemieHne mokasareabHbIX ypaBHeHHN. Perenue

MPUKJIAAHBIX 3a/1a4. 13
Haxosxnenue 3naueHuii morapudma mo npous3BoILHOMY OCHOBaHHIO. Ilepexo/ OT 0IHOTO OCHOBaHUS
K Jpyromy. Beluncienue u cpaBHeHue jnorapudmos. JlorapupmupoBaHue U MOTEHIUPOBAHUE
BeIpakeHui. IlpuOnmkeHHble BBIUMCIEHUS W pPEIICHHUs [PUKIATHBIX 3aj1ad. PemieHue
JOrapu(pMUUYECKUX YpaBHEHUH
CamocrosiTesibHast padora Ne2
Beinonnenue npaktuyeckux 3afgaHuil Ha temy [IpeoOpa3oBanue anredpanueckux, paluoHaNbHBIX, 14
JIOTapU(PMUUECKUX BbIPAKEHUMH.
Tema Coaep:xaHue y4eOHOIro MaTepHuaJia
1.3.Koopaunarel 1 | KoopauHaThl 1 BEKTOPHI

BEKTOPBI [IpssmoyronpHas (JekapToBa) cucTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna paccTOSIHUS MEXIy
IBYMsl TOUKaMH. YpaBHeHUs cdepbl, niockocmu u npamou. Bexkropbl. Monynb Bekropa. PaBeHCTBO 4
BEKTOPOB. CII0)KEHNE BEKTOPOB. ¥ MHOKEHUE BEKTOPA HA YHACIIO. Pa3noxkeHne BEKTOpa 10 HalpaBICHUSIM.
VYron mexny nByms Bektopamu. Ilpoekuusi BekTopa Ha ocb. KoopaumHatel BekTopa. CkaisipHOe
IIPOU3BEJCHNE BEKTOPOB. MCHONb30BaHNWE KOOPAMHAT U BEKTOPOB IPU PELICHMH MaTEMaTHYECKUX U
MIPUKJIAJHBIX 3a]1a4.
IIpakTHyeckue 3anaTuAN3
Bexkropel. JleiicTBus ¢ BekTopamu. [lekapToBa cuctemMa KOOpAMHAT B MPOCTPAHCTBE.
JUi BHEAyIUTOPHBIX 3aHATHM CTYAECHTaM Hapsly C PELICHUEM 3a]a4 U BBIIMOJHEHUEM NPAKTHUYECKHUX
3aJlaHUi MOXKHO NPEAJT0XUTh TEMbl MCCIENOBATENbCKUX U pedepaTuBHBIX paboT, B KOTOPBIX 3
BMECTO CEpHH OTIETBbHBIX MEJIKHX 3a]a4 U YIPaKHEHUHN MpeIaraloTcs CIOXKETHbIE 3a/1aHHs, TpeOyIomue
JUIMTENIbHOM palboThl B paMKax OJHOM MaTeMaTHMuecKoW CUTyallMd. DTH TEeMbl MOTYT OBITh Kak
VHJVBUIyaJIbHBIMU 3a/IaHUSIMH, TaK ¥ TPYNIIOBBIMHU /ISl COBMECTHOT'O BBIIIOJIHEHUS UCCIIEA0BAaHUS.

1 pyOexHbIit KOHTPOJIB (1 cemecTp) 1
Paznen 2. OCHOBBI TPUTOHOMETPHH. 28/14
Tema 2.1.0CHOBHLLE Conep:kanue y4eOHOT0 MaTepuaJia

Pangunannas mepa yrna. BpamarensHoe aBuxeHue. CUHYC, KOCUHYC, TAHI€HC U KOTAHIE€HC YMCIIA. 16

IMOHATHA.

OcHOBHbBIE TPUTOHOMETpUUECKUE TOXKAecTBA. DopMynbl mpuBeaeHuss. DOPMYIIbl CIOKEHHUS.




DopmyJibl JBOMHOTO u MMOJIOBUHHOTO yria. [IpeobpazoBanus NpOCTEUIUX
TPUTOHOMETPHUYECKUX BhIpakeHHi. [Ipeobpa3zoBaHre CyMMBI TPUTOHOMETPUYECKHX (YHKIWH B
MIPOM3BE/ICHNE U IPOU3BEICHUS B CyMMY. BripaxkeHue Tpuronomerpudyeckue GQyHKIHNA yepe3 TaHTeHC
MOJOBUHHOTO apryMmeHTa. I[Ipocreiiine TpUroHOMETPUYECKUE YPAaBHEHUSI 1 HEPABEHCTBA.
OOpaTHbIETPUTOHOMETPUYECKHE (DYHKIIUN: apKCUHYC, apKKOCHHYC, apKTaHT'€HC.

IIpakTnyeckue 3aHATHA.Ne4 PajiiaHHBIN METOJ U3MEPEHHUS YIJIOB BpAIlE€HUS U CBA3b C IPalyCHOM
Mepoid. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA, (OPMYJIBI CI0XKEHUS, YABOCHUS,

npeodpa3oBaHUE CYMMbl TPUTOHOMETPUUECKUX QYHKLUUI B IMpoU3BEAEHUE, IpeoOpa3oBaHue 12
IIPOU3BEACHUS TPUTOHOMETPUYECKHUX.
OOpaTtHble TPUTOHOMETPUYECKNE QYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHTEHC.
CamocrositesbHas padora Ne3 Bemnonnenue 3ananuii Ha TeMy: OnpezenieHne CuHyca, KOCHUHYca,
TaHTeHCa, KOTaHT'eHca. TpuroHoMeTprueckue ToxaecTsa. [IpeobpazoBanne TpUTOHOMETPUIECKUX 14
BBIPAXKCHU.
[Ipocreiimme TPUroHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.
Pa3gen 3. ®ynknun, ux coiicrea U 'PAOUKU 26/15
Tema Coaepxanue y4eOHOro MaTepuaa
3.1.®dyHkuum. O6nacTh onpeneneHus U MHOKECTBO 3HAY€HMIl; rpaduK (yHKIMH, TOCTpOeHHE IrpaduKoB QYHKIUH,
CroiicTBa QyHKUHMH | 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.
MOHOTOHHOCTB, YETHOCTb, HEYETHOCTb, OTPAHMYEHHOCTb, MEPUOAUYHOCTH. IIpomexyTku 7
BO3pacTaHus U yObIBaHUsI, HAaMOOJIbIlIEe U HAMMEHbIIIEe 3HaUeHUs, TOUKH dKcTpeMmyMa. ['paduueckas
uHTepnperanus. [Ipumepsl pyHKIMOHAIBHBIX 3aBUCUMOCTEN B pPEaJbHBIX MPOLECCaX U SBJICHUSIX.
Apudmernueckue omnepauuu Hajg QyHkuusamMu. CrnoxHas ¢(yHkuus (kommosuuus). [lonsTtue o
HENPEepPhIBHOCTH (QYHKIIUH.
IIpakTuyeckue 3anaTHA.NeSI [prMepsl 3aBUCUMOCTEN MEKy TIEPEMEHHBIMHU B PEATIbHBIX MPOLIECCAX U3
CMEXHBIX e, Onpenenenue yHkiuid. [loctpoenue u urenue rpadukos ¢pynkuuii. Mccnenoanue 3
GyHKIMH.
CamocrositesbHas pabora Ned BolnoslHeHMEe MHIMBHyaIbHBIX TOMAIIHUX 3a0aHuii: [loHsaTue 6
¢byukun. CoiictBa pyHkuuid. 'paduku pyHKuil.
Tema Coaep:xxaHue yueOHOro MaTepuaJia
3.2.CteneHHsie, CrenenHasi, moka3zaTeibHas, JJorapuMuieckas 1 TpuroHoMmerpudeckne GyHkuuu. CBoicTBa U rpaduku 7
nokKa3aTejbHble, | CHHYCa, KOCHHYCA, TAHT€HCA M KOTAaHT'€HCA.
Jorapupmuyeckue | Ilpakruyeckue 3aHaTHsA. BoinonHenue 3aganuii Ha Temy: CreneHHas, IoKas3aTebHasl, 3




U
TPUTOHOMETPHYECK
ue QyHKIHUM.

TPUTOHOMETpHYECKHE QYHKIMU, UX CBOWCTBA M IPApHKH.
Koncnekr: I'eomerpuueckue nmpeodbpa3zoBanus rpagukoB QyHKIHA.

CamocrositeabHas padora NeS KoHncnekr no teme: @yHKIIMOHATBHBIE 3aBUCUMOCTH B PEaIbHbBIX
nponeccax. OOpatHbie QYHKIINU.

Tema 3.3. O0paTHbie
(pynxuum.

Conepxkanue y4eOHOro MaTepHuania

Onpenenenus GyHKIUM, uX cBoiicTBa u rpaduku. [IpeobpaszoBanus rpadukos. [lapamnenbHbii
MIEPEHOC, CHMMETPHSI OTHOCUTEIBHO OCEH KOOPAUHAT U CHMMETPHSI OTHOCUTENIBHO Havalla KOOpUHAT,
CUMMETPHS OTHOCUTENIBHO MPSIMON Y = X, PACTSXKEHUE U C)KaTHe BJIOJIb OCEl KOOPAMHAT.

IpakTunyeckue 3auaTuaANe6 O6parHbie Tpuronomerpuieckue Gynkmmu. [IpeodpasoBanus rpaduka
¢byukuuu.  [Napmonunueckue konebanus. [IpukinagHbie 3a1auu.
[TokazarenbHbIe, TorapuMUIECKHE, TPUTOHOMETPHYCCKUE YPABHCHHS U HEPABEHCTBA

CamocrosiTesibHast paboTtaNe6 OOpatHbie GYHKIMH U UX TpadUKH.

2 pyOe:kHBIii KOHTPOJIb, 1 cemecTp 102/51

2 ceMecTp

Pa3nen 4.Hauana MaTeMaTHYEeCKOI0 aHAIN3A

36/18

Tema 4.1.
ITociaenoBaTeIbHOCT
H.

ConepxaHue y4eGHOro MaTepuaJjia

CrocoObI 3aJaHusd W CBOMCTBAa UYHCIOBBIX mociaemoBarenbHocTei. IloHaTtHe o Inpeneie
IOCJICA0BAaTCIBHOCTH. CYHICCTBOBEIHI/IC npeacia MOHOTOHHOI OFpElHH‘-I@HHOfI IOCICA0BATCIIbHOCTH.
CYMMI/IpOBaHI/IC MOCJIeI0BAaTENbHOCTEN. beckoHeTHO Y6BIB3.IOIJ_[3.5{ reoOMCTpHUYCCKas MPOrpeccusd U €€ Cymma.

ensie u paronanbHble uncina. [lelictButenbupie yncina. [Ipubnuxennbie BeraucieHus. KomruiekcHbie
qyHucna.

IIpakTuyeckne 3aHATHANT
YucnoBasi HOCIEA0BATENbHOCTD, CIOCOOBI €€ 33aJJaHusl, BEIYUCIICHUS YWICHOB MocieioBaTenbHoCcTy. [Ipenen
NI0CJIEA0BATENbHOCTH. beCkoHeuHO yObIBaroIas reoMeTpuyecKas Mporpeccusi.

CamocrosiTesibHast pabora Ne7 BeimonHenue 3ananuii Ha TeMy: [lociae1oBaTeIbHOCTH U CITOCOOBI UX
3aganud. [lonstue o npenene

Tema 4.2.
IIpousBoanas

Coaep:xanue yueOHOro MaTepuaJia

[lonatue o mpou3BOJHON (PYHKIMH, €€ reoMeTpuyeckuil 1 ¢uznueckuii cmpici. [Ipon3BoaHbIE CYMMBI,
pa3sHOCTH, MpPOM3BeNEHHs, 4yacTHOro. IIpou3BOAHBIE OCHOBHBIX 3JE€MEHTApHBIX (YHKUUH. YpaBHEHUE
KacarenbHOU K rpaduky pynkuuu. [IpuMenenrne mponu3BOaHON K UCCIIETIOBAHUIO (QYHKIIUN U TTIOCTPOSHUIO
rpaduxos. [IpousBoanbie 00paTHONW (PYHKIIMM ¥ KOMIIO3UIIMH (DYHKIIUH.

IIpumepsl NCNIOJIB30BAHNS IPOU3BOJHON I HAXOKACHHUS] HAMJTYYILEr0 PEIICHNs] B IPUKJIAHbIX 3a1a4aX.

10
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Bropas npousBojHasi, e reOMETpHUYCCKUI 1 (r3ndecKuii cMbIcia. HaxoxaeHne cKopocTH sl poliecca,
3aJJaHHOTO (DOPMYJION U TPAUKOM.

IIpakTuyeckue 3ausaTusANeS

[IpousBoaHas: MEXaHUYECKUNA U TEOMETPUYECKUI CMBICI IIPOU3BOJHOMN.

YpaBHeHue kacatenpHOW B oOmem Buzae. IlpaBuna m dopmynsl nuddepenuupoanus, Tabauia
MPOU3BOAHBIX JJeMEHTapHbIX ¢yHKUuA. MccnenoBanue (yHKIMHM C TMOMOINBIO IMPOU3BOIHOM.
Haxoxnenue HanbosbIero, HAMMEHBIIET0 3HAYEHHS U DKCTPEMaJIbHbIX 3HAYCHUN (QYHKIUH.

CamocrosiTesbHass paboTraNe8 Brinonnenue 3aganuii Ha Temy:IIponsBonnas. [lpumenenue
IPOM3BOAHON K PEIICHHUIO PA3IMYHbBIX 33/1a4.

Tema 4.3.
IlepBooOpa3nas u
HHTErpaji

Coaep:xaHue yueOHOro MaTepuaJia

HpI/IMeHeHI/Ie OIIPCACIICHHOI'O MHTCrpajia JJIsI HAXOXKACHU IJI0IAaan KpHBOJ’IHHCﬁHOﬁ TpariCuu. CDOpMy.]'Ia

Hrerorona-Jleitbnuna. [Ipumeps! npumeHenust uHTerpaia B QU3NKE U TEOMETPHH.

IIpakTnuyeckune 3aHATHANI
Wurterpan u neproodOpasnas. Teopema Hprorona-JleiiOnuna. IIpumeHneHne vHTErpaga K BBIYUCIECHUIO
(bU3NYeCKNX BEIWYHH U IUIOMIAJICH.

CamocrosiTenbHasi padora Ne9 BrinosnHeHue 3aianuil Ha Temy: [lepBooOpa3Has u MHTerpail.
Brruncnenue nionaaei ¢ noMONIbIO ONpeieeHHOro nuTerpana. IlpuMenenue uarerpana.

Pasznen.5

KOMﬁI/IHaTOPI’IKa, CTATUCTUKA U TECOpUSA Bep0ﬂTHOCTeﬁ

24/12

Tema 5.1. DneMeHTHI
KOMOMHATOPUKH

Conep:xxaHue y4eOHOIro MaTepuaJia

OcCHOBHBIC TOHSATHA KOMOWHATOPHWKHU. 3aJadyd Ha TOJCYET 4YHCJIa pa3MEIIEHUH, MEePECTaHOBOK,
couetaHuil. Pemenue 3agay Ha mnepebop BapuantoB. Popmyna OuHoma Herorona. CpoiicTBa
OuHOMUHAIBHBIX K03 duimentos. Tpeyronbpuuk [lackans.

IIpakTnuyeckne 3anaTuaNel10

WcTopus pazButus KOMOMHATOPUKH, TEOPUHN BEPOSITHOCTEN U CTATUCTUKH U UX POJIb B PA3JIMUHBIX cepax
YeJoBEUeCKON kKM3HeaeATenbHOCTU. IlpaBuima komOuHaTOpuku. PemeHune KOMOMHATOPHBIX —3ajad.
Pa3memenns1, coueranuss u nepecraHoBkd. buHom Herorona u tpeyronsHuk [lackans. IlpukiiagHeie
3a/1a4.

CamocrositesbHas pabora Nel0CocraBiienne KOMOMHUPOBAHHBIX 3a/1a4: OCHOBHBIE MOHATHUS
KoMOuHaTOpukH. PazMenienus, nepectaHoBkH, coueranus. bunom Heiotona. Tpeyronsuuk Ilackans.

Tema 5.2.
JIeMEHThI TEOPHH

Conep:kanue y4eOHOro MmaTepuasa

Co0bITHE, BEPOSITHOCTH COOBITHUS, CIIOKEHHE M YMHOKEHHUE BeposiTHOocTel. [IoHsATHE 0 HE3aBUCHMOCTH

11




BepPOsSITHOCTEM

coObiTui. JluckpeTHas ciydailHas BelMYMHA, 3aKOH ee pacnpeneneHud. Yuciossie
XapaKTEPUCTUKHU AUCKPETHOH ciaydyaiiHoW BennuuHbl. [ToHSATHE O 3aKOHE OOJBIIMX YUCEL.

IIpakTnyeckune 3ansaTusaNel1

Knaccuueckoe onpeneieHue BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEH, TeOpeMa O CyMMe
BEpOATHOCTEH. Boruncinenue BepostHocTel. [Ipuknanusie 3anaun. [Ipencrasienne 4uciaoBbIX JAHHBIX.
IIpukiagasle 3a1a4u.

CamocrositesbHas paboraNell [loaroroButs 1oknan Ha TeMy: JuckpeTHas ciydaiiHas BEIMUYUHA.
YucaoBble XapaKTEPUCTUKU CITy4alHON AUCKPETHOM BeIMUYMHBI. 3aKOH OOJIBIINX YHCEIL.

Tema 5.3.
9J1IeMeHTHhI
MaTeMaTHYeCKOH
CTATHCTHKH

Coaep:xaHue yueOHOro MaTepuaJia

CoObITHE, BEpOSITHOCTH COOBITHUS, CII0)KEHHUE M YMHOKEHUE BeposiTHOCTe!. [IoHsTHE 0 HE3aBUCUMOCTH
cobpiTuid. JluckpeTHas cnydaiiHas ~BeNMYMHA, 3aKOH €€ pacmnpeneneHus. Yuciaowie
XapaKTEPUCTUKHU AUCKPETHOH ciydailHOW BenuuuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YHCElL.

IpakTuyeckune 3anaTusaNe12

[IpencraBienue gaHHBIX (TaONUIBI, AUarpaMmbl, rpaduku). 'eHepanbHas COBOKYIHOCTh, BRIOOpKA,
cpennee apudmernueckoe, mearana. [lonsaTue o 3amayax MaTeMaTHUYECKON CTATUCTHKH.

Pemenue mpakTudeckux 3aad ¢ MPUMEHEHHEM* BEpOSITHOCTHBIX METOJIOB.

CamocrositeabHas padoraNel2 IlogroroButs pedepar:
1. Cpennuie 3HaueHUS U UX IPUMEHEHHUE B CTATUCTHUKE.
2. Cxembl IOBTOPHBIX UCTIBITAHUN bepHysim.

1 pyOe:xHBIH KOHTPOJIb, 2 cEMeCTP

Pa3nen.6

I'eomerpust.

40/20

Tema 6.1. IIpsimbie n
IIOCKOCTH B
MPOCTPAHCTBE

ConepxaHue y4eGHOro MaTepuaJjia

IIpsiMble U IIIOCKOCTH B IIPOCTPAHCTBE

B3aumuoe pacnonoxxenue AByX HpsMbIX B MpocTpaHcTBe. [lapamiensHOCTh MpsIMOMl M MIIOCKOCTH.
[TapannensHOoCTh mIIOCKOCTEH. llepneHauKyIsspHOCTH mNpsAMOW W IulockocTH. IlepneHgukynsp u
HaKJIOHHas. YTOJl MeXAy MpsAMOM M NJIOCKOCThI. JIByrpaHHBIH yroja. Yrosl MexAy
NJI0CKOCTAMU. [lepneHauKynsipHOCTb ABYX IJIOCKOCTEM.

I'eomerpuueckue npeoOpa3oBaHMs MPOCTPAHCTBA: MAPAJUIEIBHBIA MEPEHOC, CUMMETPHSI OTHOCHTEIBHO
IJIOCKOCTH.

[TapannensHoe npoektupoBanue. [nomane oproronansHoM npoekuu. M3o0pakeHne npocTpaHCTBEHHBIX

¢buryp.
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IMpakTnueckue 3anaTUANe13
IIpu3HaKu B3aMMHOTO PACIIOIOKEHUS IPAMBIX. YTOJI MEXAY HPAMBIMU. B3auMHOE pacnosio;KkeHue NpsMbIX

U TJIOCKOCTEH. IlepnieHIuKyIsap 1 HaKJIIOHHAA K IIJIOCKOCTH. YTOJI MEXAY IPSAMOU U MIOCKOCTBIO. 2
Teopemsbl 0 B3aMMHOM pacnoI0KEHUU NIPSIMOU U INIOCKOCTU. TeopeMa 0 TpeX NeprneHIuKyIsapax.
IIpu3HaKku U CBOMCTBA NapaJUIeIbHBIX U NEPIEHAUKYIIPHBIX IIOCKOCTEN. PaccTossHME OT TOUKH 110
IJIOCKOCTH, OT MPSIMOM [0 TUIOCKOCTH, PACCTOSHUE MEXIY INIOCKOCTAMHU, MEXKIY
CKPEUIMBAIONIMMHUCS NPIMBIMH, MEXAY NMPOU3BOJILHBIMU (PUTYpaMu B IPOCTPAHCTBE.
CamocrositesbHas padoraNel3 Boinonnenue 3ananuii B3aumHoe pacnonoxeHue npsMbIx U 5
IJIOCKOCTEH B IPOCTPAHCTBE.
Tema 6.2 Coaep:xanue y4eOHOro MaTepuaJia

MHOrorpaHHuKH MHOrorpaHHuKH
Bepmmnbl, peOpa, rpanm MHOTOTpaHHHMKA. Pa3BepTka. MHOTOTpaHHBIE YIribl. Beimykisie
MHoOrorpanHuku. Teopema Ditnepa.
[Tpusma. [Ipsimas u HaknoHHas npusMa. [IpaBunsnas npusma. [apamienenunen. Kyo6.
IIupamupa. [TpaBuibHas nupaMuaa. Y ceueHHas nupamua. Terpasp. 1
CummMmetpun B KyOe, B mapajijiesienuresie, B Ipu3Me 1 nupamu/ie.
Ceuenus ky0a, IpU3MBbI ¥ TUPAMUJIBI.
[IpencraBneHre o NpaBUIBHBIX MHOTOTpaHHHMKaxX (TeTpa’rape, KyOe, OKTa’ape, AOAEKa’Jpe u
HKOCadIpe).
IpakTuueckue 3anaTusaNel4
[Tpusma. IlpaBunbHas npusma. [lapamnenenunen. KyO. IMupamuna. IlpaBunbHas nupamuaa. YcedeHHas
nupamuga. Terpasap.
Ceuenne xyOa, mpusMsbl, nupaMuabl. llpencTaBineHns o MpaBUIBHBIX MHOTOTPAaHHMKAX (TETpa’ap, KyoO,
OKTadIp, JOJEKa AP U UKOCAIIP). 2
[TapaiiensHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. TeopeMa O IUIoaad OpTOrOHAIBHON MTPOEKIIUU
MHOTOYTOJIbHHKA. B3anMHOe pacnonoxeHne NpocTpaHCTBEHHBIX (pUryp.
Paznuynble BUIbI MHOTOrpaHHUKOB. MX n300paxenus. CeueHus, pa3BepTKM MHOTOIpaHHUKOB. [lnommans
ITOBEPXHOCTH.
CamocrositesbHas padoraNel4
[ToaroroBuTk pedeparsr:
1. IIpaBrIIbHBIE U NTOJIYIPABUIIbHBIE MHOTOTPAaHHUKH. 2

2. KoHnueckue ceueHus U UX MPUMEHEHUS B TEXHUKE.
3. [NapamiensHOE IPOSKTHPOBAHHE.
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Tema 6.3

Copep:kaHue y4eOHOIro MaTepuaJia

Tesna Bpamenus u
MOBEPXHOCTH
BpallleHUs

Tesa BpaleHusi M MOBEPXHOCTH BPALLIEHUS

Hununaap u konyc. YcedeHHblil konyc. OcHOBaHMe, BbICOTa, O0OKOBasi MOBEPXHOCTh, 00Opa3yrolas,
pa3BepTka. OceBble CEUEHUS U CEUEHMs, NapaJljIeIbHbIE OCHOBAHUIO.

ap u cdepa, ux ceuenus. KacarenbHas miockocTs k chepe.

HN3mepeHus B reoMeTpuu

®opmyisl 00beMa Kyda, IpsIMOYTOJIBHOTO Hapalieienureia, IpU3Mbl, HUIUHApPA.

dopmybl 00beMa MUpaMUIbl M KOHyca. DOopMyITbI TUIOIIAIN TOBEPXHOCTEH IIMIIMHIpa U KOHyca. DopMyIIbl
oObeMa 1apa u riommaau chepsl.

[Tomo6ue ten. OTHOMICHUS TUTONIA/ICH TOBEPXHOCTEH N 00HEMOB MOT0OHBIX TEIL

IMpakTnyeckue 3anATUAN1S

YpaBHEHHUE OKPYKHOCTH, CPephl, INTOCKOCTH. PaccTosiHre Mex Ty TOUKamu. J[eiiCTBUS C BEKTOPaMH,
3a/laHHBIMU KoopAuHaTamMu. CKaJIsipHOE IPOU3BEACHUE BEKTOPOB. BekTopHOE ypaBHEHUE NIpAMON U
IUIOCKOCTH. Mcnonb30BaHre BEKTOPOB MPHU JOKA3ATENbCTBE TEOPEM CTEPEOMETPHUH.

Bunasl cummerpun B mpoctpancTBe. CHMMETpHUsi T€Jl BpAllleHUWs U MHOTOTPAHHUKOB. Bpruuciienue
Iomaaed 1 00bLEMOB.

12

CamocrositeabHas padoraNelS Msrorosnenne Mmoaeneit: Llmnnuap, konyc, map.
CamocrositesbHas padoraNel6/loknan: O6beM u ero usmepenue. Beruncnenne o0béma.

10

Pa3zpen 7

YPaBHeHHH U HEPAaBCHCTBA

32/16

Tema 7.1
YpaBHeHust u
CHCTEeMBbI
YPABHEHHI.

Conep:xxaHue yueOHOro MaTepuaJia

YpaBHe}mﬂ H CHCTEMbI ypaBHeHHﬁ. PaI_[I/IOHaJ'ILHBIe, HPPALMOHAIIBHBIC, TIIOKA3aTCJIbHBIC U
TPUTOHOMETPHUUYCCKUEC YPABHCHHUA U CCTCMBI.

PaBHOCHIBLHOCTH ypaBHeHHﬁ, HCEPAaBCHCTB, CUCTCM. OCHOBHEIE MMPpUCMBbI UX PCIICHUMA (pa3n0>1<eHHe Ha
MHOXXUTCIN, BBEACHNEC HOBbIX HEU3BCCTHBIX, ITOACTAHOBKA, I’pa(l)I/IquKI/Iﬁ MCTO,ZI).

HepasencrBa. PanrionanbHble, HppallMOHANIBHBIE, I0KA3ATEIbHBIE U MPULOHOMEmpuYecKue HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PEIIEHUSI.

Hcnonb3oBaHue CBOMCTB U rpa)uKOB GYHKIMUN NPU PeLIEHUH YPABHEHUH U HEPABEHCTB.
Mertox nuntepBanoB. M300paxkeHre Ha KOOPAWHATHOMN IJIOCKOCTH MHOXECTBA PELIeHUH ypaBHEHUH,
HEPABEHCTB U UX CUCTEM C IBYMS IIEPEMEHHBIMHU.

12

IMpuxkaagubie 3a1a4un
HpI/IMeHeHI/Ie MAaTEMATUYCCKUX METOI0B OJIA peIJ_ICHI/IH CO,Z[ep)KaTeJILHBIX 3a1a4 u3 paanqulx O6HaCTefI
HayK{ U TIPAKTHKU.
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WHrepnperanus pe3ysbrara, y4eT peajbHbIX OTPaHUYCHHMN.

IMpakTuyeckue 3ansaTusaNel6
Kopuu ypaBuenuii. PaBHOcunbHOCTH ypaBHeHuil. IIpeoOpasoBanme ypaBHeHHil. OCHOBHBIE

NpUEeMBbI pellieHus ypaBHeHU. Pemenue cucreM ypaBHeHui. Vcnmonb30BaHnEe CBOMCTB U rpa)uKOB 1
GyHKIMI 111 pelieHns] ypaBHEHHH U HEPaBEHCTB.
CamocrosiTesbHas padoraNel 7Beimosinenne 3aganuii Ha Temy: [loka3arenbHble, TorapudMudecKue
1. I'pacdnyeckoe pemieHre ypaBHEHHI U HEPABEHCTB. 16
2. VccnenoBanue ypaBHEHUN U HEPABEHCTB C NApaMETPOM

2 pyOe:kHbIil KOHTPOJIb, 2 CEMeCTP 1
Bcero 351
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIIUTLIIVHBI

3.1. TpeGoBaHus K MaTepHAJBLHO-TEXHHYECKOMY O0ecIe4YeH o

Peanuzarnus y4ueOHOM mucHUIUIMHBL TpeOyeT Hanmuyus ydeOHOTro KabuHeTa

MareMaTHuKH,

O6opynoBanue yueOHOro KaOUHeTa:

- pabouune MecTa Mo KOJIMYECTBY 00yUaOIIUXCS;

- pabouee MecTo MpernoaaBaTes.

TexHuueckue cpeicTBa 00yUeHUs : MPOSKIMOHHAS TEXHUKH, HOYTOYK.

3.2. UudopmanmnonHoe odecnevyenne o0yueHust

Ilepeyens pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HWHTepHeT-pecypcos,

JAOMOJTHUTEIbHOM JINTEPATypPbl

OCHOBHBIE HCTOYHUKH

1. Anekcees, ['. B. Briciias marematuka. Teopust 1 IpakTUKA [ DIEKTPOHHBIN

pecypc]: yuebnoe nocodue st CI1O / T'. B. Anekcees, U. U. XonsiBuH. —

OnekTpoH. TeKcToBbIE AaHHbIe. — CapaToB: IIpodobpazoBanue, Aii [1u Op

Mennua, 2019. — 236 c. — 978-5-4486-0755-4, 978-5-4488-0253-9. — Pexxum

noctyna: http://www.iprbookshop.ru/81274.html

2. AnmnatoB, A. B. MatemaTuka [ DQneKTpoHHBIH pecypc] : yueOHoe nmocodue st

CIIO / A. B. AnnatoB. — 2-¢ u3jl. — DIEKTPOH. TEKCTOBBIC JaHHbIE. — CapaToB:

[Ipodob6pazoBanue, Ait [1Tu Op Menua, 2019. — 162 ¢. — 978-5-4486-0403-4,

978-5-4488-0215-7. — Pexxum noctyma: http://www.iprbookshop.ru/80328.html

3. AxmetranueBa, B. P. Maremaruka. JIuneiinas anredpa [ DaeKTpOHHBIN

pecypc] : yauebHoe nocodue / B. P. Axmerranuesa, JI. P. 'ansytnunosa, M. 1.

["anstyTOMHOB. — DNEKTPOH. TEKCTOBBIE JaHHbIe. — M.: Poccuiickuii

roCyIapCTBeHHBIN YHUBEpCcUTET mpaBocyaus, 2017. — 60 c. —

978-5-93916-552-5. — Pesxum moctyma: http://www.iprbookshop.ru/65863.html

JlonoTHUTe IbHbIE HCTOYHUKH

1. bammakoB M.U. Marematuka: anredpa 1 Hauajia MaTEMaTUYECKOTO aHaJn3a,
reoMeTpHs: YYEOHHUK NIl CTYACHTOB MpodeccuoHanbHBIX 00pa30BaTeIbHbIX
OpraHH3alnii, OCBaMBAaIOIIHNX npodeccun " CHELUAJIbHOCTH
CIIO.-M.,2017

2. bammakoB M.W. MaremaTuka: anrebpa u Hauajga MaTeMaTUYECKOTO aHaJI13a,
reomerpusi: COOpHHK 3amady TPOGUIBHOW HAMPABICHHOCTH: y4eOHOE
nocobue s CTYACHTOB  MPOQPECCHOHAIBHBIX  00pa30BaTEIBHBIX
opraHu3zaiuii, oceanBaronmx npodeccun u cneruaibHoctu CI1O.- M., 2017

3. bammakoB M.J. MaTtemaTuka: anredpa v Hayajaa MaTeMaTUYECKOTO aHaIn3a,
reoMeTpusi: 3aladyHuK: ydyeOHOe MocoOue sl CTYIEHTOBNPO(GECCHOHATBHBIX
o0Opa30BaTeNbHBIX OpPraHU3alui, OCBAaUBAIOIIUX MPO(ECCUU U CTICIIMATIEHOCTH
CIIO.- M., 2017

4. bammmakop M.M. Marematuka: anreOpa W Hayajga MaTeMaTUYECKOTO
aHalin3a, reoMeTpusi: DJIEKTPOHHBIM y4eOHO - METOAUYECKUN KOMIIJIEKC
IS CTYJIEHTOB MPO(PECCHOHANBHBIX 00pa30BaTEIbHBIX OpraHU3aIlHil,
OCBaMBAaIOLINX
npodeccun u cnermanpHoctu CI1O.- M., 2017



http://www.iprbookshop.ru/65863.html

5. I'yceB B.A., I'puropseB C.I'., IBosirnna C.B. Maremaruka: anredpa u Hayana
MaTeMaTU4YeCKOr0  aHalW3a, TeOMEeTpUs: Y4YeOHHUK i1 CTYJCHTOB
npodeCCHOHANBHBIX ~ 00pa3oBaTelbHBIX  OpPraHU3allil,  OCBaWBAIOLINX
npodeccun u cnenuanbHoctu CI10.- M., 2017

6. Maremartuka [DnekTpoHHbld  pecypc] / Owmenpuenko Bl - M.
I'SOTAP-Menana, 2017. Pexum JIOCTyIIA:
http://www.studentlibrary.ru/book/ISBN9785970440285.html
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUW S YYEBHOU

JTUCLHUTIJIMHBI

KOHTpOJILI/l OIICHKA PE3YJIbTATOB OCBOCHUA

y4eOHOM  JUCHUIUIUHBI

OCYILECTBIISIETCA TMPENoJaBaTeIeM B MPOIECCEe NPOBEACHUS MPAKTHUECKUX
3aHATAA W J1a00paTOpPHBIX paldOT, TECTUPOBAHMS, a TAaKXKE BBITOJIHCHHS
0Oy4JaromMUMUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Pe3yabTarnl 00yyeHus
(ocBOeHHBbIE YMEHMSI, YCBOEHHbIE 3HAHMS)

®opMbI M METOAbI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB
00y4eHust

JIMYHOCTHBIE:

* c(OpMHUPOBAHHOCTH MPEICTABICHUHN O MaTeMaTUKE KaK
YHHUBEPCAIbHOM SI3bIKE HAYKH, CPEICTBE MOJIETUPOBAHUS
SIBJICHUH U MPOLIECCOB, UJIESIX U METOJ1aX MaTeMaTHKU;

* [OHMMAaHHE 3HAYUMOCTU MaTEMATUKH JUIs
HaY4YHO-TEXHUYECKOro Iporpecca, choOpMHUPOBAHHOCTH
OTHOIIIEHHS K MAaTEMaTHKE KaK K 9aCTH 00IIeYeI0OBEYECKON
KYJIBTYpBI U€pe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS
MAaTE€MaTUKH, IBOTIOLIMEN MaTEMATUYECKUX HJICH;

* pa3BUTHE JIOTUYECKOTO MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUS, AITOPUTMHYECKON
KYJIBTYpPbl, KPUTUYHOCTHU MBIIIJICHUS HA YPOBHE,
HeoOXxoauMoM yist Oynyieit npodeccuoHaIbHOM
NesITeIbHOCTH, JJIS TPOJOKEHUS] 00pa30BaHUs U
caMmo00pa30BaHuUs;

* OBJIAJICHUE MATEMaTUYECKUMU 3HAHUSAMHU U YMEHUSIMH,
HEO0OXOUMBIMU B ITOBCETHEBHOM KU3HMU, /ISl OCBOCHHUS
CMEKHBIX €CTECTBEHHOHAYUYHBIX JUCIMIUIMH U JUCLUIUINH
po(heCcCHOHANBHOTO LIMKJIA, 171 IOJTyYeHHs] 00pa30BaHUs
B 00J1aCTsIX, HE TPEOYIOIIMX YriyOIeHHON
MaTeMaTU4eCKOI MOATrOTOBKH;

* TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHHIO, B TOM
YHCclie caM000pa30BaHuI0, Ha MPOTSHKEHNUN BCEH JKU3HH;
CO3HATEJIbHOE OTHOIIIEHHE K HENPEPHIBHOMY 00pa30BaHUIO
KaK YCJIOBHIO YCHEIIHON MpogeccuoHanbHON
MOOIIECTBEHHOH I TETbHOCTH;

* TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSATEIbHON
TBOPUYECKOIN M OTBETCTBEHHOM AEATEIbHOCTH;

* TOTOBHOCTH K KOJUIEKTUBHON paboTe, COTPYJHUYECTBY
CO CBEpCTHUKAMH B 00pa30BaTeNIbHOM, 00IIECTBEHHO
M0JIE3HOH, y4eOHO-HCCIIe10BaTeNIbCKON, IPOEKTHON U
JIpYTUX BUAAX AESITEIbHOCTH;

* OTHOIIEHHE K PO(ecCHOHANBHOMN 1eATeTbHOCTH KaK
BO3MO>KHOCTH Y4acTHs B PEIICHNN JIMYHBIX,
0OIIECTBEHHBIX, FOCYIaPCTBEHHBIX, 0OIIEHAIIMOHATBHBIX
npobiuewm;

MeTamnpeIMeTHbIe:

* YMEHHE CaMOCTOSITENILHO ONPENEIATh LIEIU
JeSITEIbHOCTH U COCTABJIATH IUIAHBI AEATEIBHOCTH;
CaMOCTOSITENILHO OCYILECTBIISITh, KOHTPOJIMPOBATh U

YerHBI  0Ompoc;
BBIIIOJIHCHUC IIPAKTUYCCKUX
3aJIaHHI;

TECTUPOBAHHE,

OLICHKA BBIITOJTHEHHOMN
CaMOCTOSTENIbHON paboTHI.
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KOPPEKTHPOBATh JEATENIbHOCTh; HCIOJb30BAaTh  BCE
BO3MOXKHBIE ~ PECYpPCHI ISl JOCTHIKECHUS
NOCTaBJICHHBIX  LENed W peayin3alud  IUIAaHOB
JIeATEIbHOCTH; BRIOMPATh YCIEUIHbIE CTPATEeruu B
Pa3IUYHBIX CUTYAIHSX;

* yMEHHE NIPOXYKTUBHO OOIAThCA |
B3aMMOJICHICTBOBAaTh B  IPOIECCE COBMECTHOM
JeATEIIFHOCTH, YIUTHIBATh MO3ULUH APYTUX YYaCTHUKOB
NeSITeTbHOCTH, 3PPEKTHBHO pa3pemaTb KOH(IMUKTEI,

* BIIaJICHHE HABBIKAMU IT03HABATEIHHOM,
y4eOHO-HUCCIIEI0BATEIbCKON M IPOSKTHON 1€ TENbHOCTH,
HaBBIKAMU  Pa3pelieHusi MpoOieM; CIIOCOOHOCTh
UTOTOBHOCTB K CAMOCTOSITEIFHOMY MTOMCKY METOJI0B
peLIeHus MPAKTUIECKUX 3a/1a4, IPUMEHEHHIO Pa3IHYHbBIX
METO/IOB TIO3HAHUS;

* TOTOBHOCTH M CIIOCOOHOCTB K CAMOCTOSITEIIbHON
UH(POPMALIMOHHO- -TIO3HABATENIFHON AEATEIBHOCTH,
BKJIIOYasi yMEHHE OPHEHTHPOBATHCS B
Pa3TMYHBIXUCTOYHUKAX HH()OPMAITUH, KPUTHYECKH
OLICHUBATh U HHTEPIPETUPOBATHUH(POPMAIIHIO,
MOJy9aeMyI0 U3 Pa3IMYHBIX HCTOYHHUKOB;

* BIIAJICHHE S3BIKOBBIMH CPEACTBAMU: YMEHHE SICHO,
JIOTHYHO ¥ TOYHOM3JIAraTh CBOIO TOUYKY 3pEHHUS,
UCIIOJIb30BATh JICKBATHBIC S3BIKOBHIC CPE/ICTBA;

* BIJIQJICHHUE HaBBIKaMU ITO3HABATEIHHON peIeKCHH KaK
0CO3HAHMSICOBEPIIAEMBIX JIEHCTBUIA U MBICTUTEIbHBIX
MPOIIECCOB, UX PE3YIHTATOB HOCHOBAHMIA, TPAHHUI] CBOETO
3HAHUS M HE3HAHMsI, HOBBIX NIO3HABATENIbHBIX 3a/1a4
UCPEJICTB, ISl UX TOCTH)KCHUS;

* IIeJIeYCTPEMIIEHHOCTh B MIOMCKaX U MPUHATUU
PpeIIeHMiT,cO00pa3uTENIbHOCTh M MHTYHUIIHS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX MPEJICTABICHUI;CIIOCOOHOCTh
BOCIIPHHUMATh KPAacOTy U TAPMOHHIO MUPA;
npeAMeTHbIE:

* copmupoBanHoe™ mnpencraBieHUd O
MaTeMaTHYeCKUX MOHATUAX KaK BaKHEHIINX
MaTeMaTHYECKUX MOJIENSX, ITO3BOJISIONINX OMUCHIBATh U
U3y4aTbpaszHble MPOLECCHI U SBJICHUS; TOHUMaHNE
BO3MOXXHOCTH aKCHOMAaTHYE€CKOTOTIOCTPOCHUS
MaTeMaTHYECKUX TEOPHIA;

* BIIAJICHHE HAaBBIKAMH HCITOJIb30BaHUS TOTOBBIX
KOMITBIOTEPHBIX IPOTPaMM IPU PELICHUH 33/1a4;

* BIIAJICHUE METOJIaMH JI0OKA3aTeILCTB U AITOPHUTMOB
pelIeHHs], yMEHUE UX IPUMEHSTh, IPOBOIUTH
JIOKa3aTeIbHBIC PACCYKICHHS B XOJ€ PEIICHHS 3a/1ad;

* BJIJICHHUE CTaHIAPTHBIMH NIPHEMaMH pEIICHUS
PaMOHATBHBIX U HPPALMOHATBHBIX, TOKA3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUIH
HEPaBEHCTB, NX CHCTEM; HCIIOJIb30BaHNE TOTOBBIX
KOMITBIOTEPHBIX TPOTPaMM, B TOM YHUCIIE TSI IOMCKA ITyTH
pELIeHNs ¥ WIUTIOCTPAIMU PEIICHNs] YpaBHEHUH
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WHEPAaBEHCTB;

* c(OpMHPOBAHHOCTH MPE/ICTaBICHUI 00 OCHOBHBIX
MOHATUAX MAaTEMAaTUYECKOIO aHAIN3a U UX CBOMCTBAX,
BJIaJICHAE YMEHHUEM XapaKTepU30BaTh MIOBEJCHUE
(GyHKUIMH, HCIOJIB30BAaHUE MOMYYCHHBIX 3HAHHUM IJIA
ONMCAHHUA U aHAJIN3a PEAIBHBIX 3aBUCUMOCTEN;

* BJIAJICHUE OCHOBHBIMU IOHATHUIMU O INIOCKUX U
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, UX
OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHON YMEHUS
pacrio3HaBaTh reOMeTpHUecKue (GUrypsl Ha yepTexkax,
MOJEIIIX U B PEAIBHOM MHPE; IPUMEHEHHUE U3yYEHHBIX
CBOWCTB reoMeTpuueckux Guryp u Gopmys s penieHus
reOMETPUYECKHX 3a/1a4 U 33]1a4 C IPAKTUYECKUM
COJIEpIKaHUEM;

* cOpMHPOBAHHOCTH MPEICTABICHUI O MPOLIECCAX U
ABJICHUSX, UMEIOIUX BEPOSITHOCTHBIN XapaKTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIbBHOM MHUpE,
OCHOBHBIX HOHSTHAX 3JIEMEHTAPHOMN TeOpun
BEPOSATHOCTEM; YMEHUI HAXOJIUTh U OLICHUBATh
BEPOSITHOCTH HACTYIJICHUS COOBITUH B MpOCTEHIINX
IIPAKTUYECKUX CUTYalUsAX U OCHOBHBIC XapaKTEPUCTUKHU
CIIy4alHbIX BEJIMYMH;

* BJIAJICHUE HABBIKAMM MCIOJIb30BaHUSA TOTOBBIX
KOMIIBIOTEPHBIX IPOrPaMMIIPU PEIIEHUH 3a/1a4.
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YYEBHO-METOANUYECKOE U MATEPHUAJIBHO - TEXHUYECKOE
OBECIIEYEHUE MMPOI'PAMMBI YYEBHOU JUCIHUIIIUHBI <MATEMATHUKA»

OcBoenue nporpammsbl ya4eOHON AUCIUILTUHBI «MaTemaTkay npemnoaaraet
HaJau4due B TPO(ECCHOHATBHOW 00pa30BaTEIBLHOM OpraHU3alNH, PEaTU3yIOmeh
o0pa3oBaTeIbHYI0 IPOrpaMMy CpeIHETo 001ero 00pa3oBaHus B MpeaeIax OCBOCHHSI
OIIOII CIIO na 6a3e ocHoBHOTO 001IeT0 0Opa3oBaHus, yueOHOro KaOMHETa, B
KOTOPOM HMMEETCSI BO3MOKHOCTh 00€CTIEYUTh 00YJarOIIMMCSI CBOOOTHBIN JOCTYT B
WNuTtepHet Bo BpeMsi yd4eOHOTO 3aHATHS U TIEPUO/1 BHE YU€OHOM JIeATEIbHOCTH.

[Tomerenue kaOuHeTa  JIOJKHO YAOBIIETBOPATH TpeOOBaHUSIM
CanurapHo-snuaemMuonorndeckux mpaBuwi u HopMmatuBoB (CanlluH 2.4.2 Ne
178-02) u ObITH OCHAIIEHO TUIIOBBIM OOOPYIOBAaHUEM, YKa3aHHBIM B HACTOSIIMX
TpeOOBaHUSAX, B TOM UHCJIC CICHHAIU3UPOBAHHON YYEOHOW MeEOCIbI0 W
cpeactBaMu oOy4YeHHMsI, TOCTAaTOYHBIMU JJISI BBIOJHEHHsI TPEeOOBaHUN K YPOBHIO
MTOATOTOBKH O0YJarOIITIXCSI.

B kabunHeTe MODKHO OBITH MYJIBTHMEIMHHOE 000pYIOBaHHE, TTOCPEICTBOM
KOTOPOTO0 YYaCTHHUKHM 0Opa30BaTENbHOrO Mpoliecca MOTYT MPOCMaTPUBATH
BU3yallbHYI0 HH(QOpMALHMI0O IO MaTeMaTuKe, CO3/1aBaTh MPE3CHTAlHH,
BHJIEOMATEPHUAIIbI, HHBIE TOKYMEHTHI.

B  coctaB  y4eOHO-METOIMYECKOTO M  MaTepUATBHO-TEXHUYECKOTO
o0OecrieueHrsi TMpOrpamMmbl  y4eOHOM  AMCHMIUIMHBI ~«MaremaTtuka»  BXOJSAT:
MHOTO(DYHKIIMOHAJILHBIA KOMIIJIEKC MpernoaBaTelisi, HarlsJHble MOCOOHs;
MHPOpPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJCTBA; HKPAHHO-3BYKOBBIE TOCOOWS;
KOMIUIEKT TEXHMYECKOM JOKYMEHTallMu, B TOM YHCJE Iaclopra Ha CpeAcTBa
oOydeHHs, HWHCTPYKIMH TI0 WX MCIOJb30BAHUI0O M TEXHHUKE O€30MacHOCTH;
OMOIMOTEYHBIN (POH]I.

B Oubnumoreunsiit gonn Bxomar yueObnukn, YMK, obecneunBarorime
OCBOEHME YYEOHOM aucUMIUIMHBI «Martemaruka», pEKOMEHIOBAaHHBIE WM
JOTIYIICHHBIE IS HCIOJIb30BaHUS B MPOGECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHU3alMsAX, peaU3yoUuX 00pa30BaTENbHYI0 MPOrPAMMY CPEIHEro OOIIEeTo
obpazoBanuss B mnpenenax ocBoenus IIIICC3 wa 0Ga3ze OCHOBHOTO OOIIETO
o0OpazoBaHwUsl.

bubnuoreunsiit GoHA MOKET OBITh JOMOJHEH JDHIIUKIOMEIAUSIMH,
CIIPABOYHUKAMH, HAYYHOW, HAYYHO-MOMYJSPHOM M JPYrol JUTEpaTypou IO
MaTeMaTHUKe.

B mporiecce ocBoenusi mporpamMmbl y4eOHOW MUCHUTUIMHBI «MaTemaTuka»
CTYJICHTHI JOJDKHBI MOJYYUTh BO3MOXKHOCTH JIOCTYMA K AJEKTPOHHBIM y4eOHBIM
MaTtepuaiaM Mo MaTeMaTHKe, UMEIOIIMMCS B CBOOOJHOM J0CTyIie B cetu HTepHeT
(3JIEKTPOHHBIM KHUTaM, MMPaKTUKyMaM, TecTam, matepuasiam EI'D u ap.).
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st crynieHToB
OcCHOBHBIC HICTOYHUKH

1. Anekcees, I'. B. Briciiass matemaruka. Teopust U mpakThka [ DJIEKTPOHHBIN

pecypc]: yueonoe mocodbue ms CITO / I'. B. Anekcees, U. U. XonsBuH. —

OnexTpoH. TekcToBble nanHbie. — CapatoB: [Ipodobpazosanue, At [1u Op

Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-4488-0253-9. — Pexxum

nocryna: http://www.iprbookshop.ru/81274.html

2. AnmatoB, A. B. MartemaTuka [ OneKTpoHHBIN pecypc] : yaebHoe mocodue s

CIIO / A. B. AnmatoB. — 2-¢ u3j. — DIEeKTPOH. TeKCTOBBIC JaHHBIEC. — CapaToB:

[TpodobpazoBanue, At [Tu Dp Meaua, 2019. — 162 c. — 978-5-4486-0403-4,

978-5-4488-0215-7. — Pexxum noctyma: http://www.iprbookshop.ru/80328.html

3. AxmetranueBa, B. P. Maremaruka. JIuneiinas anredpa [ DneKTpOHHBIN

pecypc] : yuebHoe nmocodue / B. P. Axmerranuesa, JI. P. 'ansyrnuaoBa, M. U.

["ansyTauHOB. — DJIEKTPOH. TEKCTOBBIE JaHHbIC. — M.: Poccuiickuii

rocyapCTBeHHBIA YHUBEpCUTET npaBocyaus, 2017. — 60 c. —

978-5-93916-552-5. — Peskum poctyma: http://www.iprbookshop.ru/65863.html

JlonoJTHUTEIbHbIE HCTOYHUKH

5. bammMakoB M.M. Martemaruka: ainreOpa u Hayaja MaTeMaTUYECKOTO aHaJIN3a,
TEOMETpUs: YUYEOHUK I CTYJEHTOB MPO(PECCHOHATBHBIX 00pa30BaATEIIbHBIX
OpraHu3alni, OCBaMBAIOIINX npodeccuun u CHEHHATBHOCTH
CIIO.-M.,2017

6. bammakos M.M. MaremaTuka: anrebpa 1 Hauaja MaTeMaTHIECKOTO aHaIn3a,
reometrpusi: COOpHHK 3a7ady TPOGUIBHOW HAMPABICHHOCTH: Yy4eOHOE
nocobue IS CTYACHTOB  MPOQPECCHOHAIBHBIX  00pa30BaTEIBHBIX
opraHu3zaiuii, oceanBaronx npodeccun u cnenuaibHoctu CI1O.- M., 2017

7. bammakoB M.M. Marematuka: anredpa v Hayajga MaTEMaTUYECKOTO aHAJIN3a,
reoMeTpusi: 3aJauyHuK: y4eOHOe TTocoOue il CTYIEHTOB MPOQPECCUOHATLHBIX
o0pa30BaTeNbHBIX OpPraHu3aluid, OCBAUBAIOIIUX PO(ECCHUU U CTICIIMATIEHOCTH
CIIO.- M., 2017

8. bammakoB M.M. Maremarnka: anrebpa W Havala MaTeMaTHYECKOTO
aHaju3a, TeOMETpHUs: DJIEKTPOHHBIM y4€OHO - METOJUUYECKUN KOMILICKC
JJI  CTYJAEHTOB TPO(ECCUOHANBHBIX O00pa3oBaTE/IbHBIX OpraHu3aIlui,
OCBaMBAIOIINUX
npodeccun u cnenuanbHoctu CI1O.- M., 2017

9. I'yceB B.A., I'puropseB C.I'., IBosniruna C.B. Maremaruka: anre6pa v Hayasna
MaTEeMaTHYeCKOr0  aHali3a, TeOMEeTpus: y4eOHWUK Ui CTYJEHTOB
npodeccCHoOHAIbHBIX ~ 00pa30BaTEeNIbHBIX  OpraHW3aIliii,  OCBAaWBAIOIIUX
npodeccun u cnienmansHocT CI10.- M., 2017

10. Maremaruka [Dnexktponnbii pecypc] / Owmenpuenxko B.IL - M. :
I'DOTAP-Menua, 2017. Pexnm JIOCTyMaA:
http://www.studentlibrary.ru/book/ISBN9785970440285.html
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HNHuTepHeT-pecypcnbl
www.fcior.edu.ru(MuadopmanroHHbie, TPEHUPOBOYHBIC U KOHTPOJIEHBIC

MaTepUabl).
www.shcooi.colection.edu (EnuraskomuiekussnupoBeIx00pa3oBaTeIbHBIX

pecypcoB).
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JIMCT perucTpauvy u3MeHeHHu i

Ne
/a

Conepxanre U3MEHEHUS

PexBusuThl
JIOKyMEHTa
00 yTBEpKJICHUH
M3MCHCHHUS

ara
BBEJICHUS
U3MEHEHUS

Axmyanusuposana

[IpoTokon 3acenanus
Kadenpsr maTemaTrueckux u
€CTECTBEHHOHAYYHBIX
mucrniuinH CITO Ne 1

ot 28 aBrycra 2016 roga

30.08.2016

AKmyaﬂu3up06aHa

[IpoTokon 3acenanus
Kadenpsl maTemaTHyecKux u
€CTECTBEHHOHAYYHBIX
nucruininH CITO Ne 1

ot 28.08.2017 rona

30.08.2017

AKmyaﬂu3up06aHa

[IpoTokon 3acenanus

[TLK I'paduyeckoro nuzaiina
U nu3aiiHa cpenbiNe 1

ot 28.08.2018 roxa

30.08.2018
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