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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIIEOBPA30OBATEJIBbHOM JUCIUATLIAHBI

1.1. MecTo AUCHUIVIMHBI B CTPYKType OCHOBHOH 00pa3oBaTe/ibHOM
nporpammsl: yueOHbIi npeameT OY [.06 «MaremaTukay sIBISETCS Y4€OHBIM MTPEIMETOM
oOs3aTenbHOM mpeamMeTHON obOnactu «Marematnka u uHpopmartukay OI'OC cpemnero
o01rero oOpa3oBaHus.

VYueonsii npeqmer OY]/[.06 «Marematnkay wu3ydaercss B 0011e00pa3oBaTeIHHOM

mukie ydeOHoro miana OIIOIT CIIO nHa 0a3e ocHOBHOro oOmiero oOpa3oBaHHS C
nosyuyeHueM cpensero obmiero obpazosanusa (IIIICC3) mo crneunmanbHOCTH CpeTHETO
npodeccuonansHoro obOpazoBanusi. B yueOnom tmumane IIIICC3 mo crnenuaibHOCTH
cpeanero mpodeccuoHanbHoro oopazosanus 35.02.12 CagoBo-napkoBoe u jaHamadTHOE
CTPOUTENLCTBO  MecTo ydebHoro mpeamera OVY].06 «MaremaThka» — B COCTaBe
0011e00pa3oBaTeIbHBIX ~ YYEOHBIX MPEIMETOB, (OPMUPYEMBIX U3  00sS3aTEIBbHBIX
npeaMeTtHbix obnacteit ®I'OC cpegnero oOmiero oOpa3zoBaHMs, A ClEUUATBHOCTEH

CIIO ¢ yuetom npoduis mpodeccrnoHaabHOTO 00pa30BaHMUS.

1.2. O0masi XapaKTepUCTUKA Y4eOHO TUCUMIIIIMHBI:
Heas n niiannpyemMsble pe3yabTaThl 0CBOEHHUS TUCIHUIJIMHBI:

OcBoenue cojepxkanus ydeOHOro mnpeamera «MaTemaruka» o0OecreunBaeT
JOCTIDKEHUE CTYJICHTAMHU CJICIYIONINX Pe3yJIbTaTOB:

* TMYHOCTHBIX:

— ¢(hOpMHUPOBAHHOCTL TMPEICTABJICHUI O MAaTeMaTHKE KaK YHHUBEPCAJIBLHOM SI3BIKE
HAYKH, CPEICTBE MOJCITUPOBAHHUSI IBJICHUI U MTPOIIECCOB, HIIEAX U METOIaX MATEMATHKH;

— NOHMMAaHWE 3HAYMMOCTH MATEMATHUKU I HAYYHO-TEXHOJIOTMYECKOro mporpecca,
C(OPMHUPOBAHHOCTh OTHOIICHUSI K MATEMATHKE KaK K YaCTH OOIIEYeI0BEYCCKON KyJIbTYPhI
Yyepe3 3HAKOMCTBO C HCTOPUCH Pa3BUTHS MAaTEMATUKH, SBOJIFOLIMEH MaTEMAaTUICCKHUX UIICH;

— pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpPaXKCHHS,
QITOPUTMUYECKONW KYJIBTYPbl, KPUTHYHOCTH MBIINUICHHS Ha ypOBHE, HEOOXOIUMOM JIJIst
Oyaymieii TnpoheCCHOHALHOW — JNEATEIbHOCTH, JJIA MPOJOJDKEHUS 00pa3oBaHUS U
caMmoo00pa30BaHus,

— OBJIQJICHHE MATEMaTHYCCKUMHU 3HAHUAMH M YMCHHSIMHU, HEOOXOIUMBIMU B
MOBCEIHCBHON JKHM3HH, JUISI OCBOCHHSI CMEKHBIX €CTCCTBCHHO-HAYYHBIX JUCIUIUIMH M
JTUCIHILTAH TPOPECCHOHAIBHOTO IUKJIA, JUIS TOJYYeHHUS OOpa30BaHHS B OO0JIACTAX, HE
TpeOYIONMX yriIyOJICHHON MaTeMaTHIeCKOM MTOATOTOBKH;

— TOTOBHOCTH M CITOCOOHOCTH K 06p330BaHI/IIO, B TOM YHCIJIC CaMOO6paSOBaHI/II-O, Ha



MPOTSDKEHUH BCEW JKM3HU; CO3HATEIHHOE OTHOIIEHNE K HEMPEPHIBHOMY O00OPa30BaHUIO KaK
YCJIOBHIO YCTIETITHOM MPOo(eCCHOHATBFHON U 00IIIECTBEHHOU IeATEThHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTh K CAMOCTOSITEIbHOM TBOPYECKOW M OTBETCTBEHHOM
NEATENBbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHON paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO ITOJIE3HOM, y4eOHO-MCCIICIOBATEIHCKON, MPOEKTHON H
OPYTUX BUJAX AEATEIbHOCTH,

— OTHOIIEHHE K MPOoheCCHOHATBLHOU IEATEIHPHOCTH KaK BO3MOXXHOCTH Y4YacTHS B
PELICHUH JIMYHBIX, OOUIECTBEHHBIX, TOCYAapPCTBEHHBIX, OOLIEHAIMOHAIBHBIX POOJIEM;

* METANPEAMETHBIX:

— YMEHHUE CAMOCTOATENIBHO OINPENEATh LEAN ACATEIbHOCTH U COCTABJIATH IUIAHBI
NEATEIBHOCTH; CAaMOCTOSITEJIbHO OCYIIECTBIATh, KOHTPOJUPOBATh M KOPPEKTUPOBATH
NEATENIBHOCTh; UCIOJIb30BATh BCE BO3MOXKHBIE PECYPChI I JOCTUKEHHUS MOCTABIEHHBIX
Hese ¥ peanu3alyy MmIaHoB JeATeIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATErHH B PA3TMYHbBIX
CUTYyalUsX;

— YMEHHE MPOAYKTHUBHO OOIIATHCA M B3aMMOJCHCTBOBATH B MPOIECCE COBMECTHOMN
NESATETPHOCTH, YUYUTHIBATH TO3WIIMH JPYTUX YYAaCTHUKOB JEATEIHHOCTH, 3(P(HEKTUBHO
paspemiaTh KOH(IUKTHI;

— BJIaJICHUE HABBIKAMU MMO3HABATEIHHOW, YICOHO-UCCIIENOBATEILCKOW U MPOEKTHON
JESTETPHOCTH, HABBIKAMHM pa3pelieHusi MTpo0JjeM; CHOCOOHOCTh H TOTOBHOCTh K
CaMOCTOSITEIBHOMY TOWCKY METOJIOB PEIICHUS NPAKTUYECKUX 3aJa4, ITPUMEHEHUIO
Pa3IMYHBIX METOJOB IMO3HAHUS;

— TOTOBHOCTh W  CIIOCOOHOCTH K  CaMOCTOSATEIbHOW  WHMOPMAIMOHHO-
MO3HABATEJIbHOW JIESATEIIbBHOCTH, BKIIOYas YMEHUE OPUECHTUPOBATHCA B PA3IMYHBIX
WMCTOYHHMKAX WH(OOpPMAIMU, KPUTHUECKH OIICHUBATh M WHTEPIPETUPOBATH MH(POPMAIIHIO,
MOJy4aeMYIO U3 PA3JIMYHBIX HCTOYHUKOB;

— BJIQJICHHUE SI3BIKOBBIMU CpPEICTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3JaraTh
CBOIO TOUYKY 3pEHMS, UCIIOIb30BaTh aJ€KBATHBIE SI3bIKOBBIE CPEICTBA;

— BJIAJICHUE HaBbIKAMU MO3HABATEIBHOU PEQPIIEKCUU KaK OCO3HAHUSI COBEpIIAEMBIX
NEUCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, TPAHUL] CBOETO
3HAHUS U HE3HAHUSI, HOBBIX [TO3HABATEIIbHBIX 33J1a4 U CPEJICTB JI1 UX JOCTHKEHUS;

— LEJEYCTPEMJICHHOCTh B MOUCKAX W MPUHATUU PELIEHUH, COOOpPA3UTENIbHOCTh U
UHTYUIIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTABIECHUN; CIOCOOHOCTh BOCIPUHUMATh
KpacoTy U TapMOHHUIO MUPA;

* IPEIMETHBIX:

— c(hopMHUPOBAHHOCTH MPEICTABICHUI O MaTeMaTHKE KaK 4YaCTU MUPOBOMN KYJIbTYpPBI



U MECTe MAaTeMaTUKU B COBPEMEHHOW IIMBWJIM3AIMH, CIIOCO0AX OMHUCAHMs SIBICHUN
pEearbHOro MUpPA HA MATEMATUYECKOM SI3BIKE;

— chOPMHUPOBAHHOCTh TMPEACTABICHUM O MaTEeMaTHUYECKHX TMOHATUSAX  Kak
BAKHEMIIMX MATEMAaTHYECKUX MOJEISIX, MO3BOJAIONIMX ONMCHIBATH M M3y4aTb pa3HbIE
IIPOLIECCH W SBJIICHUSA; NOHMMAaHHME BO3MOXHOCTH AaKCHOMATHYECKOIO IOCTPOCHMS
MaTeMaTUYECKUX TEOPUH;

— BJIAJICHUE METOAAMHU JOKAa3aTeIbCTB W AITOPUTMOB PEIICHUS, YMEHHE HX
IIPUMEHSTD, IPOBOANTH T0KA3aTENbHBIE PACCYKIAEHUS B XOJI€ PELICHUS 3a4aY;

—  BIAQJACHUE  CTAHJAPTHBIMM  IPUEMAMHU  PCEIICHHUS  PAlUUOHAIBHBIX U
UPpPALMOHAIBHBIX, ITOKA3aTEJIbHBIX, CTEINEHHBIX, TPUIOHOMETPUYECKUX YPAaBHCHHU W
HEPABEHCTB, X CUCTEM; HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM, B TOM YHUCIIE
JUISI TIONCKA Iy TH PELICHUs U WIUTFOCTPALIMM PELIEHUSI YPABHEHUM U HEPABEHCTB;

— c(OpPMUPOBAHHOCTh MPEACTABICHUNH 00 OCHOBHBIX MOHITHSIX MAaTEMaTUYECKOTO
aHalM3a U UX CBOMCTBaXx, BJAJCHHE YMEHHUEM XapaKTepH30BaTh 9 moBeneHUE (PYHKIIHM,
VCIIOJIb30BaHME MTOTYYECHHBIX 3HAHUM I ONMCAHUSA U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMU IIOHATUSMHU O INIOCKUX M  IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (QUrypax, HX OCHOBHBIX CBOWCTBaxX; C(OPMUPOBAHHOCTb YMEHMUS
pacrno3HaBaThb TreoMeTpudeckue (Urypbl Ha 4YepTEkKax, MOJENIAX U B peaJbHOM MHMpE;
NPUMEHEHUE W3YUYEHHBIX CBOMCTB TIE€OMETpUYECKHX (uryp u Gopmyn i pelieHUs
reOMETPUYECKHX 3aJa4 U 3a1a4 C IPAKTUYECKUM COAECPIKAHUEM;

— c(hOpMHPOBAHHOCTh NPEJCTAaBICHUM O MpoLeccax U SBICHUSIX, HMEIOLINX
BEPOSITHOCTHBIM  XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHPE,
OCHOBHBIX IIOHATHAX DJIEMEHTAPHOM TEOpPUM BEPOSATHOCTEM; YMEHHH HAXOOUThb W
OLICHMBATh BEPOSATHOCTH HACTYIIJICHUS COOBITUM B MPOCTEMIINX MPAKTUUECKUX CUTYyaLUsIX
Y OCHOBHBIE XapAKTEPUCTUKHU CIyYalHbIX BEJINYHH;

— BJIQJICHUE HABBIKAMHU HCIOJB30BAHMUS TOTOBBIX KOMIIBIOTEPHBIX MNPOrpamMM IpU

PCUICHUHA 3aaa4.



2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIBHON

JUCHMUILIAHBI

2.1 O0bem 001e00pa3oBaTeIbHOM JUCHUIJINHBI U BUAbI Y4eOHOH PadoThI

Bua yueOHoI padoThI

O0BLeM B yacax

O0bemM o0pa3oBaTe/IbHOI MPOrPaMMbl Y4eOHOM AU CIUTIIHHBI

336
B TOM YHCJIE:
-110 BUJIa yU4E€OHBIX 3aHATHIA:
Jlekunn, ypoku 118
[IpakTUueckue 3aHsATUS 102
KoncynpTanum 2
106
CamocTosiTesibHasi padoTa
IIpomesxkyTouHasi arrecTamus B GopMe KOHTPOJIbHOU paboThI (1 8

CeMecCTp); dk3aMeHa (2 ceMecTp)




2.1. TemaTu4eCKHi IJIAH U co/iep:kaHMe 001eoOpa3oBarebHON yueOHoMaucunmanabl OY /1.06 Maremarunka

HaumenoBanue Conepxkanue yueOHOro MaTepuasa, JadopaTtopubie padoThl U O0bemuacon YpoBeHb
pa3esioB U TeM NPaAKTHYECKUE 3aHATHS,CAMOCTOSATEILHAS PA00Ta 00yUAKOIINXCH OCBOCHHUA
1 2 3 4
1 cemectp 140
BBenenue 1
MareMaTrka B HayKe, TEXHUKE, IKOHOMHKE, HTHHOPMAITMOHHBIX 4 1
BBeneHne  [TEXHOJOTHSX U MPAKTUUYECKOWAEITENBHOCTH. Llenn u 3amaun nzyuyeHus
MaTeMaTuku npu ocBoeHuu npodeccuit CI1O u
crernanibHocteit CIIO.
Pa3znen 1. Aareopa
Conep:xxanue y4eOHOro MaTepHaJia 1,2,3
Tema 1.1.
PazButue L{enbie 1 panloHabHBIE YUCTA. J|eliCTBUTEIbHBIC 4
mousitusi o [avcia. [lpubnmkennsle BeruncineHus. KomruiekcHele unca.
yucJae
[IpakTHYecKue 3aHATHS 2
ApudmeTrnueckre IeUCTBUS HAJ YMCIIaMU, HAXO0XKICHUE
NpUOJIMKEHHBIX 3HAYECHUN BEJTUUHH
Tema 1.2. Coaep:xanue yue0HOro Mmarepuaja 1,2,3
KopHnu, Kopuu n crenenu. KopHu HaTypanbHOU CTENEHU U3 8
CTeNeHUH yuciaa M ux cBorcTBa. CTENEHM C pPAalMOHAIBHBIMU MOKA3aTEISIMU, UX
siorapugmbi cBoiictBa. CTenmeHW C JIEUCTBUTENbHBIMM TOKa3arensamu. (CBoiicTBa

CTENEHU C IEMCTBUTEIBHBIM IOKA3aTEIIEM.
Jlorapugm. Jlorapudm uncna. OCHOBHOE JIOrapu(PMUUYECKOE TOKAECCTBO.
Jlecatuunble U HaTypaibHble Jorapudmel. IlpaBuna nedicTBuii ¢
norapudmamu. [lepexo kK HOBOMY OCHOBaHHUIO.
IIpeoOpa3oBanue ajaredopamveckux BbIpaxeHuii. [IpeoOpazoBanue
PaLMOHANIBHBIX, UPPALMOHAIIbHBIX

CTCIICHHBIX, ITOKA3aTCJIbHBIX U JIOFapI/I(bMI/I‘ICCKI/IXBLIpa}KeHI/Iﬁ.




IIpakTyeckue 3aHATHS.

BeluncieHne M CpaBHEHHME KOpHEW. BEINTONHEHHME  pacyeToB C
palUKaIaMu. Pewenne HMppaLoOHaIbHBIX YPaBHEHHM.
HaxoxxneHne 3Ha4eHMI CTENEHEH C PalUOHAIBHBIMU II0KA3ATEISIMU.
CpaBHeHue CTETICHEMN. [IpeobpazoBanus BBIPOKEHUH,
COJZIepKaIIMXCTEIICHU. PellleHne oKa3aTesIbHbIX YPaBHEHUN.

Pemenne npuknanseix 3anad. Haxokaenuwe 3HaueHuil sorapupma 1o
IPOU3BOJIBHOMY OCHOBAaHMIO. [Iepexos OT 0THOro OCHOBAHUS K IPYyTroMy.
Brruncnenue u cpaBHeHue gorapudmos. Jlorapudpmuposanue u
MOTEHLMPOBaHUE BhIpaXeHUU. [IpubnkeHHbIe BBHIYUCICHUS U
pEIICHUSTIPUKIAIHBIX 3a1a4. Pemenue gorapudmuueckux

YPaBHEHUM.

YECCKHX

CamocrosiTesibHasi padoTa 00y4aroumuxcs 18
[ToaroroBka cooOiieHui, pedepaToB MO TEMaM IMPOrPAMMBbI, PELICHHE
3aza4
Paznen 2. OCHOBBI TPUTOHOMETPUH
Conep:xxanue y4eOHOro MaTepuaJia 1,2,3
Tema 2.1.  [Pagunannas mepa yrna. BpamarenbHoe ABUKEHUE. 4
OcHoBHpl  |CHMHYC, KOCUHYC, TaHI'€HC WM KOTAHI'€HC YHCJIA.
ennoHaTus  [IpakTHyeckue 3aHATHHA 4
Pannanublil METOT M3MEPEHUS YTIIOB BPAILIEHUS HCBA3b C IPalyCHOMN
MEpOH.
Tema 2.2. |Coaep:kanue yueOHOro MaTepuaJjia 1,2,3
OcHoOBHBIE Dopmyiiel npuBeneHus. Dopmyel crioxeHns. DopMybl yABOEHUS. 4
TpuronoMeTpu |DopmyJIbl IOJOBUHHOIO YIIA.
JyecKue [IpakTHYeckHe 3aHATHSA 2
TOKAECTBA OCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKIECTBA,(POPMYJIbI CIIOKEHUS,
YABOECHHMS.
Tema 2.3 Conep:xxanue yueOHOTro MaTepuaa 1,2,3
IIpeodpasoBan [IpeoOpa3zoBanue CyMMBbl TPUTOHOMETPHUYECKUX(PYHKIIUN B TIPOU3BEICHUE 4
Hsl IPOCTENIINX |1 MPOU3BEIACHHS B CyMMYy. BoIpaskeHne TpUroHoMeTpu4eCcKix
TpUTroHOMeTpH (DYHKIMI1 Yepe3 TAaHT€HC OJJOBUHHOTO apTyMEHTa.




BbIpaKeHU

IIpakTHYecKHue 3aHATHSA

[Ipeobpa3oBanne  CyMMBl  TPUTOHOMETPUYECKHMX  (PyHKUUHA B
NPOU3BEJICHHE, NMPEoOpa30BaHUE NPOU3BEIAEHUS TPUTOHOMETPUUYECKUX
GbyHKIUN BCYMMY.

Tema 2.4.
Tpuronomerp
HYeCKHe
YPABHEHUS H

HepaBeHCTBa

Conep:xxanue yueOHOTro MaTepuaa

1,2,3

[Ipocrenmme TpuroHoMeTpuyeckue ypapuenus. [Ipocrenmue
TPUTOHOMETPUUYECKHUE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMH. APKCHHYC, apKKOCHHYC, APKTaHT€HC

IIpakTu4eckue 3aHATHS

[IpocTenmme TPUroHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA.
OOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH: apPKCUHYC, ApKKOCHUHYC,
apKTaHIeHC.

CamocrosiTesibHasi padoTa 00y4aroumuxcs
[TonroroBka coobieHuit, pedepaToB 1Mo TeMaM MPOrPAMMBI, PEIICHNE
3aja4
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Pasznen 3.

DyHKIHUU, UX CBOMCTBA U I'PAPUKHU

Tema 3.1.
DYHKIUU, UX
CBONICTBA U
rpadpuku

Conep:xanue yueOHOTro MaTepuaia

1,2,3

@ynknnu. O0IacTh OMNpeiesieHuss W MHOKECTBO 3HAUYEHUI; Tpaduk
byHKIMKM, nocTpoeHue rpadukoB  (QYHKUUH, 3aJaHHBIX
pa3TUYHBIMH CTIOCOOAMH.

CBoiictBa  (pyHKnun.  MOHOTOHHOCTB, YETHOCTh, HEUYETHOCTbD,
OTPAaHUYEHHOCTb, NePUOIUYHOCTb. [IpoMexyTKu BO3pacTaHus U
yObIBaHMS, HAUOOJBINIEE M HAMMEHBINIEE 3HAYEHUS, TOUYKH JKCTPEMyMa.
['padpmueckass wmHTepnpeTarus. [Ipumepsr (GyHKIIMOHATBHBIX
3aBUCUMOCTEH B peaibHBIX IMpoIleccax u SIBIICHUSIX.
Apudmernueckue onepanu  Hajx  QyHkuusMu. CrnokHas — QyHKUUS
(komriosurtusi).  IloHsTHEe O HENMPEpPHIBHOCTU (DYHKITUU.

Oopatuble ¢ynkuuu. OOnacTh omnpeaesieHUs W 00JIacTh 3HAYEHUU
obpatHoil (dyHkiuu. ['paduk oOpaTHOM PyHKIIHH.

IIpakTHyeckue 3aHaTUA. [[puMepsl 3aBUCHMOCTEN MEX Iy IEPEMEHHBIMU
B pEaIbHBIX MPOLECCAaX W3  CMEXHBIX  JuciMIUIMH.  OnpeneneHue
¢yukmuii.  Iloctpoenune 1 ureHue rpa@uKOB QYHKIIMA.

HccnenoBanue dbynkuun. CBOMCTBA JIMHEMHOW, KBAaJIPATUYHOM,




KYyCOYHO- JINHEUHOU U JPOOHO-TMHEHHOU GyHKIHi.

HenpepriBHbIe 51 nepuoanueckue  ¢GyHkiun. CBoiicTBa 51
rpadguku  cuHyca, KOCHHYCa, TAHT€HCa U KOTaHTeHCA.

OOpaTtHbie GYHKIIUK U ux rpaduku. OOparHbIe

TPUTOHOMETPUUECKUE (PYHKIIUU.

Tema 3.2. Conep:xanue yueOHOro marepuaja 1,2,3
Crenennslie, 0 — - TP 1
HokazaTennnpie | OMPEACTCHIS dbynkuui, ux cBoiictBa urpaduxu. IIpeodpazoBanus
rpauKoB.
9 [V [V}
norapudmmec [TapannenbHbI NEPEHOC, CAMMETPHUS OTHOCUTEIBHOOCEN KOOPAUHAT U
KHe 1 CUMMETPHS OTHOCUTENBHO HaYaJla KOOPJANHAT, CAMMETPHUSI OTHOCUTEIBHO
rpuronomerpn | LPAMOH Y = X, paCTSHKEHHUE U CHKATHE BAOJIb OCEH KOOPAMHAT.
ecKHe IIpakTHyeckue 3aHATUSA 4
Gynkuun IIpeobpasoBanus rpaguka byHKIMU. I'apmoHnueckue
O6paTHbIe konebanus. [lpuknanueie 3amauun. IlokazarenbHbie, Jorapudmuyueckue,
FPUTOHOMETpH TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA.
ecKHe CamocTosiTesibHAsi padoTa 00y4a0IIUXCHA 18
bymKmun [TonroroBka cooOuieHuid, pedepaToB MO TeMaM MPOTPamMMbl, pELICHHE
y 3agad
Pasznea 4. Hauyana maremaTu4yeckoro anajansa. MurerpaJ u ero npumMeHenue
Conep:xanue y4eOHOro MaTepuasia 1,2,3
Tema 4.1.
Hauyaua IMocaenoBareabHocTn. CnocoObl 3amgaHusl M CBOMCTBAa YMCJIOBBIX 6
MaTeMaTH4ecK | nociefoBatenbHocTed. IloHsATHE O mpenene nociaeAOBaTEIbLHOCTH.

00 aHaJIn3a

Cy1iuecTBoBaHue npeaena MOHOTOHHOM OTPAHUYEHHOU
nocyenoBareabHOCTH. CyMMHpPOBaHUE OCIIEA0BATEILHOCTEM.
beckoneuHo yObIBaroIasi reOMeTpUIecKasi MPOTPECCHSI U €€ CyMMaA.
IIpousBoanas. [lonsTre o Mponu3BOHON (PYHKIINU,E€ TEOMETPUUECKUN U
¢busznueckuit cMbICI. YpaBHEHHE KacaTelbHON K Tpaduky (yHKIUU.
IIpousBogHble  CyMMBI,  Pa3HOCTH,  IIPOM3BEACHMs,  YacCTHBIC.
[Ipou3BogHbIE OCHOBHBIX AJeMEHTapHbIX GyHKIU. [IpuMenenue
IOPOU3BOAHONM K HCCIENOBAaHUI (PYHKUMH M TOCTPOEHUIO TI'papUKOB.
ITpousBogHble 00paTHOM (QYHKIMM M KoMno3unuu GyHKuuu. [Ipumeps]

HUCIIOJIB30BaHUA HpOHSBOI{HOﬁ I HAXOXKACHUSA HAWJTYYIICTO PCIICHUS B




MPUKIAAHBIX 3a7adax. Bropas mnpou3BOgHAs, €€ TCOMETPUUYECKHA H
¢busnueckuii cMbici. HaxoxaeHne CKOpoCTH Ui TpoIlecca, 3a1aHHOTO
dhopmyoi u rpaduKoMm.

IIpakTHyeckue 3aHATHS

YucaoBas 1oCIeI0BaTeILHOCTD, CIIOCOOBI €€ 3aJaHMs, BBIYMCIICHUS
YJIEHOB NOcyenoBaTebHOCTH. [IpeaenincienoBaTeIbHOCTU. beckoHEeUHO
yObIBatommasireoMerpudeckass ~ mporpeccus.  [IpomsBogHas:
MEXAHUYECKUA U TEOMETPUUYECKUN CMBICT MPOU3BOJHON. Y paBHEHUE
KacatelnbHOU. MccnenoBanrue PyHKITMU C TOMOIIBIO POU3BOTHOM.
Haxoxnenrne HanOOJbIIEro,HANMEHBIIIETO 3HAYSHUS U DKCTPEMATBHBIX
3HaYeHUH PyHKIHH.

U CUCTEeMBbl. PaBHOCWIBHOCTb YpaBHEHUH, HEPABEHCTB, CHCTEM.
OcCHOBHBIE TIpUEMBI HMX peleHus (pa3loKeHHE Ha MHOXHUTENH,
BBEJICHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, IPaQUUECKUl METO).
HepagencrBa. PaninonaibHble, MppalliOHAJIBHBIC, TIOKA3aTEIIBHBIE U
TPUTOHOMETPUYECKUE HepaBeHCTBA. OCHOBHBIE NPHEMBI HX
peuieHus.

Hcnonb3oBanue CBOMCTB M IpaukoB (GyHKUMA NPH pelIeHHH

YpaBHeHMII M HepaBeHCTB. Meroa uHTepBanioB. M3o0paxeHue Ha

Tema 4.2. Conep:xkanue yueOHOro MarepuaJjia 1,2,3
NuTerpau uero
MpHMeHeHMe IlepBooOpa3nass u wuHTerpajn. IIpumenenue ONPEAENEHHOTO
MHTErpana AJisi HaXOXKICHUS () 116:Di05 KPUBOJIMHENHOMN
tpaneuuu. Dopmyna Herorona—Ileitonuna. [Ipumepst
OpUMEHEHUsI MHTerpaia B (DU3UKE U TEOMETPUH.
IIpakTH4eckue 3aHATHS
Nurterpan u nepBooOpazHas. Teopema Hprorona
JletiOnuna. IlpumeneHne nHTErpaia K BBIYUCISHUIO PU3HUECKUX
BEJIMYVH U IJIOMIAICH.
[IpomexxkyToUHast aTTeCTANMS - KOHTPOJIbHAs1 padoTa
2 cemecTp 196
Paznen S. YpaBHeHUS U HEPABEHCTBA
Tenta 5.1. Conep:xxanue y4eOHOro MaTepHaJia 1,2,3
YpaBHenus u YpaBHeHus " CHCTEMBI YPaBHEHMH. PammuonansHeIe,
HepaBeHCTBA MppalrOHaIbHbIC, MMOKA3aTEIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS




KOOPJIMHATHOM TIUIOCKOCTHM MHOXECTBAa pEIICHUWA YpaBHEHUH U
HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

Hpuxkiaagubie 3aJa4n [IpumeHeHne  MaTeMaTHYEeCKHUX
METOJIOB JJISI PEIICHUSCOACPKATENBHBIX 3a/1a4 U3 Pa3IMIHBIX 00IacTen
HAayKM W TMpakTukd. VHTepnperanuss pe3ynbTara, y4deT peallbHbIX
OrpaHUYECHUI.

IIpakTnyeckue 3anaTus. Kopanu ypaBHennii. PaBHOCUIBHOCTB 8
ypaBHeHH. I IpeoOpa3oBaHne ypaBHCHUM.
Pasnea 6. KoMmOnHaTopuka, CTATUCTUKA U TeOPHUS BEPOSTHOCTEMH
Tema 6.1. Coneprxxanue yueOHOro MmaTepuasa 1,2,3
JIeMEeHTbI
KOMBHHATOPHK OcHoBHBIE TIOHATHS KOM6I/IHaT0pI/IKI/I.U 3ajayn Ha TMOJACYET YHCIA 8
" pa3MeIeHUi, TTepEeCTaHOBOK, coueTaHuid. Pemenue 3amad Ha mepebop
BapuaHToB. ®opmyna Ounoma Hrerorona. CBoiicTBa OMHOMHHAJIBHBIX
koddunuentoB. Tpeyronpauk [Tackars.
IIpakTHyeckue 3aHATHH 10
Hctopusi pa3BuTHs KOMOMHATOPHKH, TEOPUU BEPOATHOCTEH U
CTaTUCTUKHU U UX POJIb B PA3IMYHBIX cdepax YEJIOBEUYECKOU
JKU3HECSITCIAbHOCTH. [IpaBuia KOMOHMHATOPUKH. Pemenne
KOMOMHATOPHBIX 3adad. Pa3menieHus, coueTaHusi U MEPECTAaHOBKHU.
bunom HeroroHa u Tpeyronpnuk Ilackans. [lpukiiagneie 3a1a4u.
Tema 6.2. Conep:xkanue yueOHOro MarepuaJjia 1,2,3
DJIeMEeHTbI
reopun CoObiTHE, BEPOATHOCTD COOBITUSI,  CJIOKEHUE W yMHOXEHHE 8
BePOSITHOCTEii BEPOATHOCTEH. [lonsitTue o He3aBUCUMOCTH CcOObITUH. JlUCKpeTHas
ClydyailHasi BEJIMYMHA, 3aKOH €€  pacnpeaenceHus.  YucioBble
XapAKTEPUCTUKU JTUCKPETHOU CIYYaHHOU BEJIMYHHBI.
[TonsiTue 0 3aKOHE OOJIBIINUX YHUCEIL.
IpakTuyeckue 3ausiTus Knaccuueckoe onpeneneHne BEPOSATHOCTH, 8
CBOMCTBA BEPOSITHOCTEN, TEOPEMA O CYMME BEPOATHOCTEM. BhIunciieHue
BeposiTHOCTEN. [ [puknaaHbIe 3a1a4n.
Tema 6.3. Conep:xkanue yueOHOro MarepuaJjia 1,2,3
DJIeMEeHTbI
MATEeMATHIECKO [IpeacraBnenrie  JaHHBIX  (TaOJUIIBI, TUArpaMMBbl, TpaduKn), 8
CTATHCTHKH TeHepaJibHasi COBOKYITHOCTh, BRIOOPKA, CpeiHee apudMEeTHUIECKOE,

Meauana. [lonaTue o 3a1auax MaTeMaTUYEeCKOM CTaTUCTUKU. PelieHue




MMPAaKTHYCCKUX 3aaad ¢ INPUMCHCHHUCM BCPOATHOCTHBIX MCTO/IOB.

Paznena 7

I'eomerpus

Tema 7.1.
[Ipsimble u
IVIOCKOCTH B
MPOCTPAHCTBE

Conep:xkanue yueOHOro Marepuajia

123

B3anmHoe  pacnonokeHue ~ IBYX ~OpSAMBIX B NPOCTPAHCTBE.
[TapannenbHOCTh NMPSAMOM M TIIIOCKOCTH. [lapaiuiebHOCTh IIIIOCKOCTEN.
[leprieHAUKYASIPHOCTh pSAMOM U IJIOCKOCTH.
[leprieHIUKYNSIp M HAKJIOHHAs. YTOJ MEXKIY MPSIMOM U IIOCKOCTBIO.
JIByrpaHHbIM yroJl. YTOJ MEXAY IUIOCKOCTAMU. [lepreHauKysspHOCTh
JBYXIIJIOCKOCTEM. ['eomeTpuyeckue npeoOpa3oBaHUs
MPOCTPAHCTBA: MAPAUICIIBHBIA TEPEHOC, CHUMMETPHUS OTHOCHUTEIBHO
mnockocTu. [lapannensHoe nmpoektupoBanue. [nomans oproronansHOM
npoekiuu. M300pakeHne npoCcTpaHCTBEHHBIX (QUTYD.

IIpakTHyeckue 3aHATUSA

[Ipr3HaKku B3aMMHOTO PACHOJIOKEHHS IPSAMBIX. YTOI MEXAY MPSMBIMH.
B3anMHoe pacnosokeHue NpsAMBIX M IUIOCKOCTEH. llepnennukyisip u
HAKJIOHHAs K INIOCKOCTH. YTOJI MEXIY NMPSMON U INIOCKOCTHIO. Teopembl
O B3aMMHOM DAacIOJIOKEHHM IIPSMOM M IUIOCKOCTU. Teopema o Tpex
nepneHaukyisgpax. [lpu3Hakn W CBOMCTBA  NapajUICNIBHBIX U
NEPIEHAMKYJISIPHBIX IIIOCKOCTEW. PaccTosiHuE OT TOYKHM 10 IJIOCKOCTH,
OT IPSIMOM [0 IUIOCKOCTH, PACCTOSIHME MEXIY IUIOCKOCTSIMH, MEKIY
CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEX]Ty IPOU3BOJILHBIMU (UTypaMu B
npoctpancTBe. llapamnenbHoe NPOEKTUPOBAHME U €r0  CBOWCTBA.
Teopemao miomaay OpTOroHaIbHOM MPOEKIIMK MHOTOYTOJIbHUKA.
B3aumHoe pacnosiokeHUenpOoCTPaHCTBEHHBIX PUTYP.

10

Tema 7.2
MHOTrOrpaHHUKHU

Copepxanue y4eOHOTro MaTepuasa

1,2,3

Bepmmnsl, pedpa, rpaad  MHororpaHHuka. [Ipusma. Ilpsamas u
HakJIOHHast mpu3Ma. [IpaBunbHas mpusma. Ilapamnenenunen. Kyo.
[Tupamupa. [IpaBunpHas nupamMmuga. Y cEHeHHass nupamuga. Terpasap.

Cummerpun B KyOe, B Mapajjielenuriesie, B MpU3ME U MUPAMHIE.
Ceuenust kyOa, mpusMbl U nupamuabl. [IpeacraBieHue o MpaBUIIBHBIX
MHOTOTpaHHMKaxX (TeTpa’ape, KyOe, OKTadape, [OACKa’Ape U

UKOCAdJIpe).




IIpakTuveckue 3aHATHS 8
Paznuuneie BHJIBI MHOTOTPAHHHUKOB. X MHOT'OTPaHHHUKOB.
[1;omaib MOBEPXHOCTH.
CamocrosiTesibHasi padoTa 00y4aromuxcs 30
- [logroroBka nokiana HateMy «lIpaBwibHBIE M MOJyIpaBUIIbHBIC
MHOTOTrpaHHUKW»; [loaroToBka AoKIaga Ha TEMY
«KoHnueckue ceueHus: U UXIPUMEHEHUE B TEXHUKED.
Tema 7.3. Teaan | Conepxxanune yueOHOro MmaTepuasa 1,2,3
MOBEPXHOCTH .
P — Hunuuap u xoHyc. YcedueHHbId kKOHYc. OCHOBaHME, BbICOTA, OOKOBas 6
MOBEPXHOCTh, OOpa3yromias, pa3BepTka. OceBble CEUEHHUS U CEeUeHUs,
napajuiensHbie ocHoBaHuIO. [llapu cdepa, nx ceuenus. KacarenbHas
TIJIOCKOCTH K cdepe.
IIpakTHyeckue 3aHATHS 8
Bunsl cummeTpuii B mpoctpanctBe. CHMMETPUS TE BpPaILCHUS
U MHOTOTPaHHUKOB.
Tema 7.4. Conepxxanue yue0HOro Mmatepuasa 1,2,3
N3mepenus B
reoMeTpHH O6neM u ero usMepenue. MHTerpansHas Gopmysna oobemMa. opMyJibl 6
o0beMa Ky0a, IpsIMOYTOJIbHOTO napasuiesienunea, IPU3MBI,
uwnHapa. dopmynel  o0bema nupamMuAbl M KoHyca. DopMylibl
TUTOLIAIM MOBEPXHOCTEN IMIMHIpa U KoHyca. DopMyiibl oObema miapa
u mwiomaan cdeprl. I[logobue Ten. OTHOEHMS —TUIOLIAAEH
ITOBEPXHOCTEH M 00BEMOB ITOAOOHBIX TEJL.
IIpakTHUyeckue 3aHATHS 8
Brruucnenwne miomajei 1 00beMOB.
Conep:xxanue y4eOHOro MaTepHaJia 1,2,3
Tema 7.5.
KoopauHaThIn [IpsimoyronbHas (nekapToBa) CHUCTEMa KOOPAMHAT B TMPOCTPAHCTBE. 8
BEKTOPbI dopMy1apacCTOSHUS MEXKIY JBYMSI TOUKAMU.

VYpaBaenust chepsl, IIIOCKOCTH U npsMoil. BekTopsl. Moaysb BekTopa.
PaBeHcTBO BeKTOpOB. ClI0KEHUE BEKTOPOB.

YMHOXEHHME BEKTOpa Ha 4ucio. PasmoxeHune BekTopa IO
HaIlpaBJICHUAM. YTOJI MKy AByMs Bekropamu. [Ipoeknus Bexropa Ha
ocb. Koopmunatel BekTtOpa. CKalaspHOE IPOU3BEICHHE BEKTOPOB.
Hcnonp30BaHre KOOPAMHAT M BEKTOPOB MPH PELIEHUU MAaTEMATHYECKUX




" IIPpUKJIaaHbIX3a1a4.

IIpakTHyeckue 3aHATHS 8
Bexkropsl. [elicTBus ¢ Bekropamu. JlekapToBa cucTeMa KOOpAUHAT
B IIPOCTPAHCTBE. Y paBHEHHE OKPYKHOCTHU,CHEPHI, TIIOCKOCTH.
PaccrosiHne Mexny ToukaMu. JIeMCTBUS ¢ BEKTOpaMH, 3aJaHHBIMU
KoopauHatamu. CKaJasipHOE MPOU3BEEHUE BEKTOPOB. BekTopHoe
ypaBHEHHE NPSIMOM UILUIOCKOCTU. Vcniob30BaHNE BEKTOPOB NpHU
JI0KAa3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

Koncyabranuu

IIpomexyToOUHAS aTTEeCTANMS -IK3aMeH

JUis XapaKTepUCTUKH YPOBHS OCBOEHHS y4eOHOT0 MaTepHalia UCIONb3YIOTCS CeayIONHe0003HaueHUS:
1. - 03HaKOMHUTENBHBIN (Y3HABaHHE U3YUEHHBIX OOBEKTOB, CBOMCTB);
2. - penpOaYKTUBHBIN (BBIIIOJIHEHUE IEATENBHOCTH 110 00pa3ily, UHCTPYKLUHU, METOANYECKUMPEKOMEHIALIUSAM WM 110/ PyKOBOJCTBOM

npenojaBarteris);
3. - IPOAYKTUBHBIH (IJTAHUPOBAHUE U CAMOCTOSATEILHOE BHIIMTOJTHEHUE JIEATEIbHOCTH,PEIIEHNE TTPOOJIEMHBIX, CUTYaIITMOHHBIX

3a1aHui).




2.3 XapaKkTepuCTHKA OCHOBHBIX BUA0B Y4eOHOM 1eATeJIbHOCTH 00y4al0LIUX CS

Conep:xkanue XapakTepuCcTHKA OCHOBHBIX BU/IOB /1eITEJILHOCTH CTYJA€HTOB(HA YPOBHE
o0y4eHust Y4eOHBIX J1eiicTBHIA)
O3HakOMJIEeHHE C pOJbI0 MaTeMaTHKH B Hayke, TEXHUKE, HKOHOMHUKE,
BBenenue MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUUECKON JesTeIbHOCTH. O3HaKOMIICHHUE

C LEJIIMU U 33/1a4aMi M3YYEHUsI MaTeMaTuku npu ocBoeHuu npodeccuit CI1O u
crermanpaocreit CIIO.

1. AJITEBPA

Pa3BuTHE NIOHATHSAO
qucJie

Brimonnenue apudmeTHdecKux ACHCTBUN HAJ 4YHCIaMH, COYETas YCTHBIE H
MUCbMEHHBIC TpUEMBbl. HaxoxaeHne NpUONIKEHHBIX 3HAYECHUN BEIHYUH U
MOTPEUTHOCTEH BBIYUCICHUH (AOCOMIOTHOW ¥ OTHOCHTEIIBHOMW); CpaBHEHHE
YUCJIOBBIX BhIpakeHU. Haxoxaenue

omuOOK B TMPeoOpa3oBaHMIX M BBIYUCICHHSIX (OTHOCHUTCS KO BCEM ITyHKTaMm
IIPOrPaMMBbl).

KopHu, crenenu,
irorapu@mul

O3HakoMJIEHHE C TOHSATHEM KOpHS n-U CTENEeHM, CBOMCTBAMHM PAIUKAIOB M
MpaBUJaMU CpaBHEHHs KOpHeW. DopMmynupoBaHHE ONpEAEICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue M CpaBHEHME KOPHEW, BBIIIOJHEHHUE INPUKUIKH
3HaueHus KopHsa. [IpeoOpa3oBaHMe 4YHUCIOBBIX W OYKBEHHBIX BBIpAKECHHI,
COJIEpKaINX paJAWKalbl. BeIMONHEHUE pacueToB MO (OpMyJiaM, COAEPIKAIIUM
pajuKanbl, OCYIIECTBISIE HEOOXOAMMBbIE TOACTAHOBKH W MpeoOpa3oBaHMUs.
OnpeneneHre  paBHOCUIBHOCTH — BBIpAKEHUH ¢ pagukanamu. Permienue
UPpPALMOHANIBHBIX ~ ypaBHEHHM. (O3HAaKOMJIEHWE C TIOHSITHUEM CTENEHU C
JNEHUCTBUTEIBHBIM TOKa3areneM. HaxokIeHue 3HaueHWil CTENEeHH, HCIOJb3ys
py HEOOXOJAMMOCTH HHCTPYMEHTAaJIbHBIC CPEICTBA. 3alUCHIBAHUE KOPHS n-i
CTENEHW B BHUJE CTENEHH C JPOOHBIM TOKa3zaTreJeM W  Hao0OpOT.
DopMyJIMPOBAHUE CBOMCTB CTENEHEW. BbIUMCIIEHHE CTENEHEN ¢ pallOHAIbHBIM
[TOKa3aTeJIeM, BBIIIOJHEHUE IPUKNUIKA 3HAUYCHUS CTEIIEHU, CPABHEHHUE CTEICHEH.
[IpeoOpa3oBaHre YUCIOBBIX U OYKBEHHBIX BBIPAKCHHM, COACPIKAIIUX CTCTICHH,
MpUMEHS CBOMCTBA. PemieHue mokaszaTenbHbIX ypaBHEHHUU. O3HAKOMIICHHE C
MPUMEHEHUEM KOPHEH W CTENEeHEeW TMpU BBIYUCICHUM CPEJIHUX, JIEJICHUU
OTpe3Ka B «30JIOTOM Ce4YeHUM». PellleHrne NpUKIaIHBIX 3aJad Ha CJIOKHBIE
MIPOLICHTHI.

IIpeoOpa3oBanue
ajredpanyecKkux
BbIPAKEHU I

Brimonnenue npeobpa3zoBaHuii BEIpaKEHUH, TpUMEHEeHNne (GOpMyII, CBI3aHHBIX
CO cBoOiicTBaMu cTemneHell u jorapudmos. OnpeneneHneodIacTu A0MyCTUMBIX
3HAYeHUH JIOTapHU(PMHUUYECKOTO BBIPAKECHHUS.

Pemienue norapumMuueckux ypaBHEHUH, yIioB HOBOPOTA U OCTPHIX YIJIOB
PSIMOYTOJIBHOTO TPEYTOJbHUKA HOOBSICHEHHE UX B3aUMOCBS3H.

2. OCHOBBI TPUTTOHOMETPUH

OcHOBHBIE
TPUTOHOMETPUYECKHE
TOKIECTBA

IIpumenenne OCHOBHBIX TPUTOHOMETPUUECKHUX TOKJECTB IS
BBIUMCIICHUS 3HAUEHUH TPUTOHOMETPUYECKUX (YHKLUI MO OJHOM M3

HHX.

IIpeoOpazoBanus
npocrenmmux
TPUTOHOMETPHYECK MX
BbIpa:KeHN I

N3yuenne OCHOBHBIX ()OPMYJ TPUTOHOMETPUH: (POPMYJIbI CIOKEHHUS, yABOCHHUS,
npeoOpa3oBaHusl CyMMBI TPUTOHOMETPHUUECKUX (DYHKIHMI B NpoM3BEeAEHUE H
IIPOU3BEACHN B CyYMMY U TIPUMEHEHHE TIIpU BBIUYUCICHUHM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHUSI M ympolieHus ero. O3HaKOMIIEHHE CO
CBOMCTBAMHM CUMMETPHUU TOYEK

Ha €IWHUYHOM OKPYXHOCTH M TPUMEHEHHE HX s BbIBoJa (QOpMyI
[IPUBEIECHUS.




Pemenne mno ¢QopMynaMm M TPUTOHOMETPUYECKOMY  KpYTy

IIpocreiimmue MPOCTEHIINX TPUTOHOMETPUUECKUX ypaBHeHUH. [IpumeHeHne oOLIIMX METOIOB
TPUTOHOMETPHYECKHE |perieHUs ypaBHEHUN (IpUBENEHUE K JIMHEHMHOMY, KBaJgpaTHOMY, METOA

YPaBHEHHUA U pasjoKeHUsT Ha  MHOXUTENIH, 3aMEHbl [EPEMEHHOW) TpU  pPELICHUH
HEPABCHCTBA TPUTOHOMETPUYECKUX YPABHECHUIA.

YMeHue oTMeuaTh Ha Kpyre pelEeHHMs MPOCTEHIINX TPUTOHOMETPHUYECKUX

HEPaBEHCTB.

O3zHakoMIeHHE C  IOHATHEM 00paTHBIX TPUTOHOMETPUYECKUX
ApKCcunyc, (byHKIMHA. W3yueHue onpeneneHuil apkCUHyca,  apKKOCUHYCA,
APKKOCHHYC,

APKTAHI¢HC YU CJIa

apKTaHTeHca 4yucia, popMynupoBaHUe MX, U300paKeHNE HAa €ANHUYHOM
OKPY’KHOCTH, [IPUMECHEHNE IIPU PEILIECHUH YPABHECHUM.

3.

®YHKIIUU, UX CBOMUCTBA U TPA®UKN

®yunkuuu. IlonsTueo
HeNpepLIBHOCTH
GyHkuun

O3HakOMJICHUE C TIOHATHEM IEPEMEHHON, MpUMEpaMH 3aBUCUMOCTEU MEXITY
nepeMeHHbIMH.  O3HakOMJIEHHE €  TIOHATHEM rpaduka, OmpeaesicHHe
MPUHAUISKHOCTH TOouku Trpaduky ¢yHkiuu. Ompexnenenue 1o Gdopmysie
NpoCTelIIel 3aBUCUMOCTH, BUJa ee Tpaduka. Beipaxxenue no ¢gopmyne ogHoi
nepeMeHHol uepes Apyrue. O3HakOMJIEHHE C ompezesieHueM (pyHKINHU,

dbopmynupoBanue ero. HaxoxxaeHue o0macTu onpeaeieHus u 00J1acTu 3HaUCHU I

byHKIMH.

CBoilicTBa

(pynxuun.
I'padpuueckan
HHTepHpeTanus.

Ipumepsl
(GYHKIIMOHATBHBIX
3aBHCHMOCTEH B
peabHBIX NMpoleccax u

O3HakomiieHHE C NpuUMepaMu (YHKIMOHAJIBHBIX 3aBUCUMOCTEH B peajbHbIX
IIpoueccax M3 CMEXHBIX JUCHUIUIMH. O3HAaKOMJIEHHME C JOKa3aTelbHbIMU
PacCyXKJICHUSIMH HEKOTOPBIX CBOWCTB JIMHEWHOW W KBAJAPAaTUYHON (YHKIIHH,
MIPOBEICHUE UCCIIEIOBaHUS IMHEHHOM, KyCOUHO-JIMHEHHOH, TpOOHO-TUHEHHON 1
KBaJpaTuuyHON (GyHKIUNA, TocTpoeHue ux rpadukoB. [locTpoeHne u dTteHHE
rpapukoB ¢ynkuuit. MccnenoBanue ¢ynkuuu. CocTaBieHne BUIOB (DyHKITHIMA
[I0 JAaHHOMY YCJOBMIO, pEHICHME 3aJad Ha DJKCTpeMyM. DBrinmonHeHune
npeoOpa3oBanuii rpaduka GyHKIHH.

SIBJICHUSIX
OopaTtHbie N3yuenune nousTrs 0OpaTHON (PYHKIIMH, ONIpEICIICHHE BUIa U TIOCTPOCHUE
pynkuun rpaduka oOpaTHON (PYHKLINHU, HAXOXKICHHE €€ 00JaCTH OTpeieIeHus] 1 00IacTu
3HaueHu. [I[puMeHeHne cBOMCTB (PYHKIIUIA MPU UCCIICIOBAHUH YPaBHEHUN 1
peleHnt 3a1a4 Ha SKkcTpeMyM. O3HaKOMJICHHE C MIOHITHEM CIIOKHOU (YHKIIMU
Brruucnenne 3HavyeHmit (yHKOME 1O 3Ha4YeHHWIO aprymeHta. OmpejaeneHue
MOJIOKEHUS TOYKU Ha rpaduke 1o ee KoopaAnHaTaMm U HaoOopot. Micnonp3oBanue
CBOMCTB (DYHKIIMKA 11 CpaBHEHUS 3HAYCHUW CTereHed u Jiorapudmos.
CreneHHsle, [Moctpoenne rpaukoB CTENEHHBIX U Jorapupmuueckux QyHkumidi. Pemenune
noka3aTeJibHbIE, MOKA3aTeIbHBIX U JIOTApUPMHUUECKUX YpaBHEHHUH M HEPABEHCTB MO U3BECTHHIM

siorapupmMmuyeckue u
TPUTOHOMETPHYECK He
byHkmumn.

O0paTtHbIe
TPUTOHOMETPHYECK He
byHkuun

anroputMaM. (O3HaKOMJICHUE C TIOHATHEM HENPEPHIBHOM MEPUOINYECKOM
byHKIIMN, (HOPMYIHpPOBAHHE CBOICTB CHHYyCa W KOCHHYCA, IMOCTPOCHHE UX
rpadguxkoB. O3HaKOMJIEHHE C TMOHSATHEM TapMOHHUYECKHMX KojeOaHud U
NpUMEepaMu FapMOHUYECKHUX KOJIeOaHWW NSl ONMCaHHs MpPOLEccoB B (pusmke u
apyrux  obmactsix 3HaHMs. O3HaKOMJIEHME C  TOHSATHEM  Pa3pbIBHOM
nepuon4eckoil GpyHKImH, (GopMyIHMpOBaHHE CBOWCTB TAaHT€HCA M KOTAHIEHCA,
noctpoeHne ux rpadukoB. [IpuMeHeHHE CBOWCTB (PYHKIMH [JI1 CpaBHEHUS
3HaYeHUH TPUTOHOMETPUYECKHX (YHKIMHA, pPELUICHUs TPUTOHOMETPHYECKUX
ypaBHeHu#. [locTtpoenne rpadukoB 0OpaTHBIX

TPUTOHOMETPUUYECKUX (YHKIHMA M oOmpeAereHne Mo rpadukaM HUX CBOMCTB.

BrimorHeHne npeodpa3oBanus rpauKoB.




4. HAYAJIA MATEMATUYECKOT' O AHAJIM3A

IHociaemoBaTeJLHOCTH

O3HakOMJIEHHE C TIOHSATHEM YHUCIOBOM TIOCIIEOBATEILHOCTH, CIIOCO0aMHU ee
3aJaHusl, BBIYHUCICHHUAMHU €€ YJICHOB. O3HaKkOMJIEHHE C IIOHATHEM npeaciia
nocienoBarenbHOCTH. O3HAKOMJICHHE C BBIYMCICHHEM CYMMBI OCCKOHEYHOTO
YHICJIOBOTO psAJa Ha NpUMEpEe BBIUYUCICHHUS CYMMBbI OECKOHEYHO YObIBaroIei
TCOMETPUYECKON mporpeccuu. PemeHne 3agad Ha TNPUMEHEHUE (OPMYIIBI
CyMMBbI O€CKOHEYHO YOBIBAIONIEH T€OMETPHUIECKON MPOTPECCHH.

IIpousBoanas u ee
NpuMeHeHHne

O3HakoMJICHHE C TOHATHEM MPOU3BOAHON. M3ydenwe m (opmynmupoBanue ee
MEXaHUYECKOT0 U TE€OMETPUUYECKOTO CMBICIIA, U3YUEHHE AITOPUTMA BBIYUCIICHUS
IIPOM3BOJHOW HAa NpPHUMEpE BBIYMCIEHUS MIHOBEHHON CKOPOCTH U YTJIOBOTO
koo Puumenta kacarenbHoi. CocTaBleHHE ypaBHEHMs KacaTelIbHOM B 00IIeM
BUJe. YCBOeHHE TpaBuwil audPepeHIUpOBaHUs, TaAOIHMIBI MPOU3BOIHBIX
3JIEMEHTapHbIX (PyHKIUH, npumeHnenue s auddepeHunpoBaHus (GYHKLIUH,
COCTaBJICHUSI ypaBHEHMS KacaTeiabHOW. M3ydyeHue TeopeM O CBSI3M CBOWCTB
¢yHKIMH M Tpou3BOIHOW, (opmynupoBka ux. [IpoBeneHune ¢ HOMOIIBIO
MIPOU3BOTHON HccheaoBaHusl (YHKIHMH, 3aJaHHONW (OpMyJIoil. YCTaHOBIEHUE
CBSI3W CBOWCTB (PYHKUMM M TPOM3BOAHOM Mo ux rpadukam. IIpumenenue
OPOM3BOMHOW  JUId  pemieHus 3aJad Ha  HaXO0XJAEHHE  HaumOOJbILIEro,
HauMEHBIIIETO 3HAUYEHUS U HAa HAXOKIEHUE dSKCTPEMYMA.




IlepBoobGpa3nas n
HHTerpaJ

O3HakoMJIEHHE C TIOHSATHEM WHTerpaja W nepBooOpas3Hoil. M3ydenue mpasuiia
BBIYMCIICHHS TIepBOOOpa3HOil U TeopeMbl Hpiorona — JleliOnuna. Perenue
3aJjad  Ha CBS3b IEPBOOOPAa3HOM M ee MPOU3BOAHOM,  BBIUHCIICHHE
nepBooOpa3HON NIl TaHHOW (DyHKITHH.

Pemrenne 3amady Ha TNpPUMEHEHHME UWHTErpaja i  BBIYMCICHHS

(bU3NYECKUX BETHYNH U TUIOIIA/ICH.

5. YPABHEHUA U HEPABEHCTBA

YpaBHeHHMS UCHUCTEMbI
YPaBHEHMIA.
HepaBencrBa u
CHCTeMbI HEPABEHCTB €
AByMsIIIepeMEeHHbIMHU

O3HakoMJIEHHE C TPOCTCHIIUMH CBEACHUSIMH O KOPHIX ajredpandecKux
YpaBHEHUM, TOHATHSIMU HCCICIOBAHUS YPAaBHEHUW W CHUCTEM YpPaBHEHU.
N3yueHne Teopun paBHOCUIBHOCTH YPABHEHUH U ee npuMeHeHus. [loBropenue
3allUCH  PELIeHUs CTaHJApPTHBIX YpaBHEHWH, MpPUEMOB IpeoOpa3oBaHUs
yYpaBHEHUN Ul CBEINCHUS K  CTaHIApTHOMY ypaBHeHuro. Peumienue
palMOHAIBHBIX, HMPPALMOHAIBHBIX, IIOKa3aTENBbHBIX W TPHUTOHOMETPUYECKUX
ypaBHeHHI M cucteM. Mcmonb3oBaHue CBOWCTB W TpadUKOB (YHKUMH a7
pemieHns ypaBHEHMH. [loBTOpeHHME OCHOBHBIX IPHEMOB PELICHHS CHUCTEM.
Pemenune ypaBHeHMH C TIpUMEHEHHUEM BCEX MPUEMOB (Pa3jIOKEHHUS Ha
MHOHUTEIM, BBEIECHUS HOBBIX HEM3BECTHBIX, IIOJICTAHOBKH, TIpauuecKkoro
MeTona). Pemenne cucreM ypaBHEHHMH C MPUMEHEHHEM pa3IMYHBIX CIOCOOOB.
O3HakomiieHHE ¢ OOIIMMHU BOIPOCAMHU PEIIEHUS HEPABEHCTB M MCIIOJIb30BAaHHE
CBOMCTB U rpauKoB (QYyHKIHIA MPU PELICHUN HEPAaBEHCTB. PelieHre HepaBeHCTB
U CHCTEM HEPABEHCTB C MPUMEHEHHEM pa3IU4HbIX crnocoOoB. IIpumeHeHue
MaTE€MaTUYECKUX METOOB Ul PELICHUs COACPKATEIbHBIX 3a1a4 U3 Pa3IuyHbIX
obnactel Hayku W NpakTHKH. VHTepnpeTHMpoBaHUE pe3ysbTaTOB C

Y4ETOM PEAIbHBIX OTPAHUYECHUI.

6. 2JIEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOSITHOCTEU U

CTATUCTUKHU

OcCHOBHBIC MOHATHS
KOMOMHATOPUKH

W3yyenne mnpaBuiga KOMOMHATOPUKM ¥ NPUMEHEHHE TIPU  PEUICHUH
KOMOWHATOPHBIX 3a1ad. Pemenne KOMOMHATOPHBIX 337a4 METOJAOM Irepebopa u
Mo mnpaBwily yMHOXKeHHs. O3HAKOMJIEHHE C TIOHATUAMHU KOMOWHATOPUKHU:
pasMEICHUsIMHM, COYETAHMUSMHU, MEPECTAHOBKaMU U (QOpMyJIaMu Uil HX
BbiunciaeHus. OObsicHeHHMEe U TNpuMeHeHue (opMysn Uis  BbIUYMCICHUS
pa3MeLIeHN, IEPECTAHOBOK U COUYETaHUM IpHU pelieHnu 3a1ad. O3HaKoMIIEHHE
¢ OumnomoM HrroTtoHa u TpeyroapbHukoMm I[lackans. Pemienune mpakTHYecKHX
3aJ1a4 C UCIIOJIb30BAaHUEM TMOHATHI U MPaBUJI KOMOMHATOPUKHU.

DJIeMeHTBI TeOPpUH
BepPOSITHOCTEM

N3ydyeHne KiIaccUYECKOTO OMpEIeNIEHUs BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH,
TEOpEMbl O CyMMe BeposiTHOCTel. PaccmoTpeHHe NpUMEpOB BBIUMCICHUS
BEpOSATHOCTEH. Pemienne 3amay Ha BBIUMCICHHUE BEPOSITHOCTEH COOBITHIA.

IIpencraBiienune
JAHHBIX (TA0JAUIbI,

O3HakomiieHHE C IpeAcTaBIEHUEM YHUCIOBBIX  J@HHBIX U HX
XapakTepucTUKaMHu. Perienne npakTH4eckux 3azad Ha 00paboTKy

YHCJIOBBIX JaHHBIX, BBIYUCIICHHUE UX XaPAKTCPUCTHUK.




AUArpaMMBbl,
rpaduxu)

7. TEOMETPUA

IIpsimble n
IUIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa W  IPUBEACHUE JOKA3aTeIbCTB IPU3HAKOB  B3aWMHOIO
pacnojoKeHus NMPSAMBIX U IIOCKOCTEN. Pacrio3HaBaHue Ha yepTekax U MOJEINAX
pPa3JIMYHBIX CIIy4aeB B3aWUMHOIO PACHOJOXKEHHUS MPSAMBIX U IJIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CyxJIeHuUW. DOpMyIMpOBaHHE  OIpPEICIICHU,
INPU3HAKOB M CBOMCTB NApaJUIEIbHBIX M MEPHEHIUKYISPHBIX IIJIOCKOCTEM,
JNBYTPaHHBIX M JMHEMHBIX YIVIOB. BBINOIHEHHE NOCTPOEHUS YIJOB MEXITY|
NPSMBIMH, IPSMOM U IJIOCKOCTBIO, MEXKIY IUIOCKOCTSMH IO OINHCAHUIO H
pacrio3HaBaHue MX Ha Moguensax. IIpuMeHeHWe TIpU3HAKOB U CBOWCTB
pPacHoJIoKeHUsI IPSIMBIX U TUIOCKOCTEH Mpu pemeHuu 3afad. M3obOpaxeHue Ha
PUCYHKaxX M KOHCTPYHMPOBAaHUE HA MOJEJSIX MEPIEHIUKYJISIPOB U HAKIOHHBIX K
IUIOCKOCTH, MPSMBIX, NapaUIeNIbHBIX IUIOCKOCTEH, YIVIOB MEXAY HpsMOM H
IUIOCKOCTBI0O W OOOCHOBaHHME TIOCTpOEHUs. PelieHune 3amad Ha BBIYHUCICHUE
F€OMETPUUYECKUX BeJIMYMH. ONHUCBIBAHUE PACCTOSHUS OT TOYKH JO INIOCKOCTH, OT]
OpsIMOM 10 IUIOCKOCTH, MEXIY IUIOCKOCTSIMHM, MEXIY CKPEIIHMBAIOIIUMHUCA
OpsIMBIMH, ~ MEXJAYy  MPOU3BOJBHBIMM  (QUTypaMH B  MPOCTPAHCTBE.
@opMyIUPOBaHUE U JIOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOpeM
CYILIECTBOBaHMUsI, CBoWcTBa). M300paxkeHne Ha yepTekax U MOJIEISIX PACCTOSHUS
U 000CHOBaHHWE CBOMX CyxJeHHid. OmpesneneHne U BbIUYUCICHHE PACCTOSHUN B
npoctpanctBe. [IpumeHenue ¢GopMysl U TeopeM IUIAHUMETPHUH AJis peIIeHUs
3ana4. O3HaKOMJIEHHE C MOHATHEM NapaJUIEIbHOTO IPOEKTUPOBAHUSA M €TO
cBoiicTBamMu. DOPMYITUPOBAHUE TEOPEMBI O IJIOMIAM OPTOrOHAIBLHOM MPOCKIINH
MHOTOyroipHHKa. [IpuMeHeHHe Teopuu sl OOOCHOBAaHUS TIOCTPOCHUH WU
BBIYMCIICHUM.  APryMEHTHpPOBAHME  CBOMX  CYXKICHMH O  B3aUMHOM|
PacIoIOKEHUH MPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuK

Ornucanye U XapaKTepUCTHKA PAa3INYHBIX BUI0B MHOTOTPAHHUKOB,
NEePeUHCIICHNE UX 3JIEMEHTOB U CBOWMCTB. M300paxeHrne MHOTOIpaHHUKOB U
BBITIOJTHEHHE MTOCTPOCHHSI Ha N300paXEHHSIX U MOJIEISIX MHOTOTPAaHHHUKOB.
Brruncnenne nuHedHBIX DIIEMESHTOB U YTJIOB B IMIPOCTPAHCTBCHHBIX
KOH(UTypalusix, apryMeHTHPOBaHUE CBOMX CYKIEHUI. XapaKTepucTUKa U
n300pakeHNe CeueHMsl, pa3BEPTKU MHOTOIPAaHHUKOB, BRIYMCIICHHUE TUIOIAACH
noBepxHocTen. IlocTpoenne nmpocrermmx cedeHuit Kyoa, MprU3Mbl, MUPAMHU/IBI.
[Ipumenenue (hakToB U cBeeHUH U3 MIaHUMETpuH. O3HaKOMIIEHHE CBUAAMU
CUMMETpPHUH B MPOCTPAHCTBE, (HOPMYTUPOBAHHE ONPEACICHH ¥  CBOWCTB.
XapakTepuCcTUKa CUMMETPUU  TEJ BPAILLEHUS U MHOIOTPaHHUKOB.
[IprMeHeHne CBOMCTB CUMMETPUMIIPU pellieHur 3anad. Mcnosb3oBaHue
HpI/IO6peTeHHBIX 3HAaHUU AJI1 UCCIICAOBAHUA U MOACIIMPOBAHUA HCCIIOKHBIX
3agad. M300pakeHHEeOCHOBHBIX MHOTOTPAHHUKOB U BBITIOJIHEHUE PUCYHKOB I10
yCJIOBUSM 3a/1ad.




Tenan
MOBEPXHOCTH
BpalleHus

O3HakOMJICHHE C BHJIaMU TeJ BpalleHUs, GOPMYyIMPOBAHUE UX OMPEACICHUN U
CBOMCTB. @OpPMYyJIMPOBAHHUE TEOPEM O CEUEHHUH I1apa INIOCKOCTHIO U IUIOCKOCTH,
KacartenpbHOU K cepe. XapakTepucTUKa W W300paKeHHE TEN BpaIICHHS, HX
pa3BepTKH, cedyeHHs. PelleHne 3agady Ha MOCTPOEHUE CEUYEHHMH, BBIYHUCICHUE
JUIMH,  PacCTOSIHWM,  yrioB, Iiom@aned. IIpoBeneHne — mokazaTesbHBIX
pacCcyXIeHHl TIpu pelieHuu 3anad. [IpuMeHeHue CBONCTB CHUMMETPUH MPHU
peleHnM3a1a4 Ha Tejla BpalleHus, komOuHauuio Tei. M3o0paxeHue

OCHOBHBIX KPYTJIBIX TCJI U BBIIIOJHCHHUEC PUCYHKA 110 YCJIOBUIO 3a/1a4H.

N3mepenus B
reoMeTpuu

O3HakoMJIEHHE C TOHATHAMM IUIOIIAIM U 00beMa, aKkCHOMaMH U CBOMCTBaMH.
Pemenue 3agauy Ha BBIYMCIEHHE IUIOMIAJEH IUIOCKUX (UTYp € MPUMEHEHHEM
COOTBETCTBYIOIMX (GOpMyT U (DaKTOB W3 IUIAHUMETpHH. VI3ydeHue Teopem o
BBIUHCIICHUH 00bEMOB IIPOCTPAHCTBEHHBIX TEJI, PELICHUE 33/1a4 Ha MPUMEHEHHE
(dopmyn BeruucieHUs: 00beMOB. M3yduenue Gpopmyi Ui BBIYMCICHUS IIOMIAACH
MMOBEPXHOCTE MHOTOTPAHHUKOB M Tel BpaieHus. O3HaKOMJIIEHHME C METOJI0M
BBIUMCIICHUS IUIOLIAM TOBEPXHOCTU cdephl. PemeHne 3amad Ha BBIYKCICHUE
IJI0IAIeH TOBEPXHOCTU MTPOCTPAHCTBEHHBIX TEIL.

Koopannartsi u
BEKTOPbI

O3HakOMJIEHME C TMOHATHEM BeKTopa. M3yueHue aeKapTOBOM CHUCTEMBI
KOOPJHMHAT B MPOCTPAHCTBE, MOCTPOCHHUE MO 3aJaHHBIM KOOpPAMHATAM TOYEK U
IUIOCKOCTEM, HAaXO0XKACHHE KOOpAMHAT To4yeK. HaxoxkaeHue ypaBHEHUH
OKpPYKHOCTH, c(]epbl, MIOCKOCTH. BhIuucieHne paccTOSHUI MEXIY TOUKAMH.
N3ydyeHne CBOICTB BEKTOPHBIX BEJIWYUH, IPaBW PAa3IOKEHUS BEKTOPOB B
TPEXMEPHOM IPOCTPAHCTBE, NPABWJI HAXOXKICHUS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MpaBWJI JEHCTBUH C BEKTOPAMH, 3aJaHHBIMM KOOPAMHATaMH.
[IpumeneHne Teopuur MpHU PEIICHUH 3a/1ad Ha AEHUCTBUS C BekTopamu. M3ydyeHue
CKaJSIPHOTO IPOMU3BEICHHUS BEKTOPOB, BEKTOPHOIO YpaBHEHMsS MpsAMOM U
m1ockocT. [ [pumeHeHre Teopun pu pelIeHnH 3a1a4 Ha JEHCTBUS C BEKTOPAMH,
KOOpPJMHATHBIN METOJ], IPUMEHEHUE BEKTOPOB ISl BBIYMCIECHUS BEJIMUYUH YIJIOB
n paccrossHuid. O3HAKOMIIEHHE C JOKa3aTeIbCTBAMU TEOPEM CTEPEOMETPUHU O
B3alMHOM DPACIIOJIOKEHUH TPSMBIX M INIOCKOCTEW C UCIIOJIBb30BAHUEM BEKTOPOB.




3. YCJIOBUA PEAJIU3AIINN PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JTUCIIUITJINHBI

3.1. MarepuajibHO-TEXHHYeCKOe o0ecrieueHue

[Ipu peanmzanuu 00pa3zoBaTeIbHONW MporpaMMbl 1O creruaibHocTu 35.02.12
CanmoBo-mapkoBoe W JaHAIMA()THOE CTPOUTEIHLCTBO HCIOJB3YIOTCA CIEAYIOIINE
KOMITOHEHTHI MaTepUaIbHO- TEXHUYECKOM 0a3bl ISl N3YYCHUS JUCITUTUTHHBI.

VYueOnast ayautopus 5 Ha 30 mocamouHBIX MECT JJIsi MPOBEACHUS y4eOHBIX
3aHATUN BCEX BUJOB (B T.4. MPAKTHYECKOM MOATOTOBKH OOYYarOIIMXCs), TPYIIOBBIX U
UHAUBUYAIbHBIX KOHCYJIbTAIlUH, TEKYIIEr0 KOHTPOJIA U IPOMEKYTOUYHOHN aTTecTaluu
no anpecy yia. IlpsaumnukoBa a.14 ctp. 6 ydeOnbiii kopmyc 21. IlepconanbHbIi
KOMITBIOTEP C BBIXOJOM B HMHTEPHET, JKpaH MJisi MPOEKTopa, J0CKa MapKepHas,
IPOEKTOp, 2 KOJOHKHU, Y4eOHBIE CTOJIBI, YYEHHYECKHE CTYyJbs, KJIaBHATYpa,
KOMITHIOTEPHAS MBIIIIb, HATJISTHBIE TIOCOOMS, TUTAKATHI

[Tomemienue s caMOCTOSTENHHOM pPabOTHl OOydarolUXCs, ayauTopusi 6, C
BBIXOJOM B ceTh «MHTepHET» M JOCTyHnOM B OJJIEKTPOHHYIO HH(OPMALMOHHO-
o0pa3oBaTeNbHyI0 Cpely yHUBepcuTeTa no ajapecy yi. llpsaumnukoBa a.14 ctp. 6
y4eOHbIil kopmyc 21, crnenuanu3upoBaHHas MeOelb: CTOJbl y4eHHueckue — 6 miT.,
ctynbs — 12. TexHuueckue cpeacTBa oOyueHus W wmatepuaisl: [lepcoHanbHble
KOMITBIOTEPHI C BBIXOJOM B MHTEPHET — 6 HIT.

[Tomemenne s caMOCTOATENbHOW paboThl oOywarommxcs — lleHTpanbHas
HayyHasi 6ubnmoreka nmenn H.U. JKenesnoBa mo amgpecy JluctBenHuuHas amses, 2,
KOpIl. 1, — 4ynTaNbHbIe-KOMIBIOTEPHBIE 3alibl (HAa 50 MOCaJO4YHBIX MECT) C BBIXOJOM B
UHTEPHET.

Ilepeueny He 00XxX00UMBIX KOMNIEKMOE JIUUEHIZUOHHO20 NPOPAMMHO0
obecneueHus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007),Onepanmonnas cucrema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AnTtuBupyc Kacnepckuid.

3.2. Y4eOHasi iuTepaTypa u pecypcbl HH(POPMALMOHHO-00pa30BaTeIbHOM
cpeabl YHUBEPCUTETA, BKJIKOYAs NepeYyeHb Y4eOHO-MeTOAN4eCKOro ooecrneyeHus
JJIS1 CAMOCTOSITEIbHOM pa0oThl 00YyYAKIIMXCH M0 TUCHUIIIMHE

OcHoBHas auTEpaTypa:

1. Maremaruka. [IpakTukym: yuebHoe mocobue A cpeaHero npodeccuoHaaIbHOTO
oopazoBanmsi /  O. B. TarapuukoB [ np.]; mox  oOmeidt  pemakmuen

O. B. TarapuukoBa. — Mocka: MzmarensctBo FOpaiit, 2021. — 285 ¢. —

(ITpodeccuonansuoe oOpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr:

aneKTpoHHbIH // OOpazoBaTenbHas miatdopma FOpaiT [caitr].



2. MaremaTtuka: y4eOHUK IJisi CpeaHEero MpogecCHoHAIBHOTO 0oOpa3oBaHus /
O. B. TarapuukoB [u 1p.]; mox oOmied penaknueirt O. B. TarapHukoBa. —
Mocksa: WzmarensctBo FOpaiit, 2021. — 450 c¢. — (IIpodeccnonanpHoe
obpazoBanue). — ISBN 978-5-9916-6372-4. — TekcT: dAEKTPOHHBINA //
O6pazoBartenbHas matgopma FOpait [caiT].

JlonoJIHUTEIbLHAS JTUTEpPATypa:

1. lllunaweB, B. C. Marematuka: y4eOHUK W TPAKTUKYM IJIsI CPEIHETO
npodeccuonanbHoro  obpaszoanus /  B. C. lllumaues; MoJl  penakiueun
A. H. TuxonoBa. — 8-e u3n., nepepad. u non. — Mocksa: UznatensctBo FOpaiiT,

2021. — 447 c. — (IIpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-
13405-6. — TekcT: anekTpoHHbI // OOpazoBaTenbHas matgopma KOpait [caitt].

Y4eOHO-MeTOANYECKHE MATEPHAJIbI:

l.Meroguyeckne  yka3aHUS K  TIPAKTUIECKUM/Ta0OpaTOpPHBIM  paboTam
(Onextponnsiii pecypc)/ Kopounr HO.U., I'opoxoB JI.B., — MockBa: PTAY-MCXA,
2021 - ObC —«PT'AY-MCXA»

Humepnem — pecypcoi

OnexTponHo-6nbmMoTeuHas cucreMa PI'AY-MCXA um. K.A. Tumupsizera
(manee ObC) caitt www.library.timacad.ru

Hayunas snexrponnas 6ubiaunoreka «KubepJlennnkay - https://cyberleninka.ru/

CeteBas dneKTpoHHast OMbIMoTeKa arpapHbIX By30B - https://e.lanbook.com/books




4. KOHTPOJIb ¥ OLIEHKA PE3YJIbTATOB OCBOEHHUS
OBIEOBPA3OBATEJBHON TUCHUATIIMHBI

Kontpons u

OILICHKAa

pe3yJIbTaTOB

OCBOCHUA

y4eOHOro  mpenmMera

OCYIICCTBILCTCA MPEIIOAaBaTe/IEM B IIPOLECCEC MPOBCACHHA IMPAKTHYCCKHUX SaHHTHﬁ, a

TAaKK€  BBIIIOJIHCHHUA

00yYarOIIMMUCS

UCCJIeI0BaHUM, B POpMe KOHTPOJIbHON pabOThI, SK3aMeHa

HWHAWBUAYAJIbHBIX

3aJlaHui, TPOEKTOB,

Pe3ynbTarsl 00y4yeHus

Kpurepuu ouenku

MeToapl OIIEHKH

- c(hopMUPOBAHHOCTH
MPEJICTABICHUI 0
MAaTEMATHUKE KakK
YHHUBEPCAITBHOM S3BIKE
HAYKHU, CpeacTBe
MOJICJIMPOBAHUS  SIBJICHUN
U TMPOLECCOB, UIAEIX U
METO/IaX MAaTEMATUKH;

-TIOHMMaHue 3HAUYMMOCTH
MAaTEMaTUKH JJ1s1 HAy4YHO-
TEXHOJOTMYECKOI0
nporpecca,
c(hOpMUPOBAHHOCTH
OTHOIIICHUS K MaTE€MaTHKE
KaK K JacTu
00I11eUeJIOBEYECKOM
KYJIBTYPBI yepes
3HAKOMCTBO C MCTOpHEHU
pa3BUTHUS MaTEMaTHKH,
ABOJIIOIUEH
MaTeMaTHYECKUX UJICH;

-pa3BUTHE  JIOTMYECKOIO
MBIIILJICHUS,
IPOCTPAHCTBEHHOTO
BOOOpaXKEHMUS,
AJTOPUTMHUYECKOUN
KyJbTYpbI, KPUTHYHOCTU
MBIIIUICHUST HA  YPOBHE,
HEO00XO0TUMOM VTS
Oymyten

Copepxxanne u  00beM
MaTepuana, MOJJIEeKaIIero
POBEpPKE,  OMpeAemsieTcs
IpOrpaMMoil 1 y4eOHUKOM.
BrIsiBIICHHE TTOTHOTHI,
IPOYHOCTH YCBOGHUS
00y4armuMHUCs TEOPUH U
yMEHHE PUMEHSTH €€ Ha
NpPaKTUKE B 3HAKOMBIX U

HC3HAKOMbIX CuTyauusiax.
Y4uTBIBA€TCS MOKa3aHHBIC
CTyACHTaAMM1 3HaHUA )41

YMCHH. OHGHKa 3aBHCHUT
OT HAJIMYMUA U XapakKTcpa

MOTPEIIHOCTEM,
JOMYIIIEHHBIX
00yYarOIIMMHUCH.

Cpenu MOTPEIIHOCTEH
BBIICISAIOTCS  OIIMOKH |
HEJI0YCTHI. OmmoKoM
CUMTACTCS  IMOTPEITHOCTD,

CCJIM OHa CBHUJACTCILCTBYCT
0O TOM, YTO CTYACHT HC

OBJIAJIEN OCHOBHBIMU
3HAHUSAMU u (vn)
YMEHHSIMH, YKa3aHHBIMU B
nporpamme. Hemouetammu

CUUTAIOTCSA IOIrpCIIHOCTH,
KOTOpBIC HEC IPHUBCIU K
HCKaXCHHUIO CMBICJIa
IMOJIY4YCHHOTO OHCHKa

Tekymui KOHTPOJIb:

- OIPOC yCTHBIN
(bpoHTaIBHBIN);

- TECTUPOBAHUE;

- BBITIIOJTHEHHE
MUCbMEHHON PabOoTHI;

- BBITIOJTHEHHE
MpaKTUYECKON padOThI
(naIMBUAYaTbHAS (popma
paboThI)

[IpomexyTouHas
aTTectauus B hopme:

1 cemecTp KOHTpOJIbHAS
paboTta

2 CEMECTp - DK3aMEH.

Meroxa npoBeneHus
MIPOMEKYTOYHOMU
aTTecTalliu 2 ceMecTpa:
BBIIIOJIHEHHUE
AK3aMEHAlIMOHHOI'O
KOMILJICKCHOI'O 3a/IaHUS




npodeccuoHaTbHON

JIeITeJIbHOCTH, IS
MIPOJTOJKCHHUS
oOpa3zoBaHUs u
caMo00pa30BaHus,
-OBJIaJICHHE
MaTeMaTUYECKUMHU
3HAHUSAMH W YMCHHUSIMH,
HEOOXOIUMBIMU B

TIOBCETHEBHOM JKU3HU, IS
OCBOCHMSI CMEKHBIX
€CTECTBEHHO-HAYYHBIX
JMCUMUIUIAH U TACIUILTAH
po(hecCHoHaNBEHOTO
OUKIa, Ui TONYYCHUs
oOpa3oBaHus B 00JIaCTSIX,

HE TpeOyromux
yrayOJaeHHON
MaTeMaTUYECKOM
ITOJITOTOBKH;

-TOTOBHOCTD U
CIIOCOOHOCTh K

o6pa3013aHm0, B TOM
YHCJIC CaMOO6paSOBaHI/II-O,

HA  TPOTSHKEHUM  Bcel
JKA3HU; CO3HATEIBLHOE
OTHOIIIEHUE K
HETMPEPHIBHOMY
00pa30BaHUIO KakK
YCJIOBHIO yCHENTHON
npodeccuoHaIbHON |
00IIlECTBEHHOU
JIEeSITEIbHOCTH;
-TOTOBHOCTD U
CIIOCOOHOCTh K
CaMOCTOSITEJILHOMN
TBOPYECKOU u

OTBETCTBEHHOU

OTBETAa yYaIlETOCs TMpHU
YyCTHOM ¥ THCHMEHHOM
ompocax, MPOBOIUTCA TIO
nATHOAJUILHOM  CHCTEME.
[IpenonaBarenb MOJKET
MOBBICUTh ~ OTMETKY  3a
OpPUTMHAJIBHBIM OTBET Ha
BOIIPOC WJIM OPUTHHAIBHOE
pelieHrue 3aaauu, KOTopbie
CBHJIETEJILCTBYIOT 0
BBICOKOM YPOBHE BJIQJICHUS
HH(pOpMAITMOHHBIMU

TEXHOJIOTUSAMH yYaIuMCs,
3a perieHue Oonee
CIOKHOM  3aJadyud WU
OTBET Ha 00JI€€ CIIOKHBIN
BONIPOC,  TPENIOKCHHBIS
CTYJICHTY JOTOJHUTEIHHO
[I0CJI€  BBIOJHEHUS
OCHOBHBIX 3aJIaHUM.

UM

OneHka yCTHBIX OTBETOB.
"OTiau4yHO" - €Cclii CTYIEHT
rIIyOOKO M MPOYHO YCBOMII
IPOrpaMMHBIM  MaTepuall
HcuepneiBaronie,
NOCJIEIOBATEIBHO,
IPAMOTHO M  JIOTUYECKU
CTPOMHO €ro M3Jaracr, He
3aTPyIHSIETCS C OTBETOM

npu BUJOM3MEHEHUN
3aaHusl, CBOOOIHO
CHpABIIAETCS C 33aJa4aMH U
PaKTHYECKUMHU

3aJJaHASIMH, PaBHJILHO
00OCHOBBIBAET MPHUHSATHIC
pelIeHus, yMeeT

CaMOCTOATEILHO 0000111aTh
U u3jlaraTh MaTepual, He




NEATEIIBHOCTH,
-TOTOBHOCTH K
KOJUICKTHBHOM pabore,
COTPYHHYECTBY co
CBEPCTHUKAMH B
o0pa3oBaTenbHOM,
OOIIIECTBEHHO  IIOJIE3HOM,
y4eOHO-
HUCCIEI0BATEILCKOM,
IIPOEKTHOW WU JIPYTUX

BUJAX JICITEILHOCTH, -

YMEHHE CaMOCTOSATENILHO
ONpenesITh Eeu
NEeSATENBbHOCTH u
COCTaBJISITh TUTaHbI
NEeSTENbHOCTH;
CaMOCTOSITEJIbHO
OCYUIECTBIISTH,
KOHTPOJUPOBATH u
KOPPEKTUPOBATH
JeSITEIBHOCTD;
UCIIOJIb30BaTh BCE

BO3MOYKHBIE PECYPCHI JIJIA
JIOCTIDKECHUS
MIOCTABJICHHBIX IEelIeH U
peann3anuu IJIAaHOB
JIESITETPHOCTH; BBIOUPATH
YCIICIIHbIE CTPAaTETUH B
Pa3INYHbIX CUTyalHsIX;

-yMEHHE  TPOIYKTHUBHO
o01arecs 5
B3aMMOJICICTBOBATH B
rporecce COBMECTHOM
NeSATETLHOCTH, YIUTHIBATH
MO3UIIAN IPYTHUX
YYaCTHUKOB
NEeSATETLHOCTH,
3¢ (deKTUBHO  pa3peliaTh

JOTMyCKasi OINOOK.

"Xopomio" - eciau TBEpPIO
CTYyAECHT 3HAET
IIPOTPaMMHBIM  MaTepual,
rPaMOTHO U MO CYIIECTBY
u3Jiaraet €ero, HE
JIOMYCKAET CYIECTBEHHBIX
HETOYHOCTEN B OTBETE HA
BOIIPOC, MOXKET MPaBUIILHO
MPUMEHSTh TEOPETUUECKUE
MOJOXKEHUSI W BIIAJIEET
HEOOXOMMBIMH YMEHUSIMU
U HaBBbIKAMH npu
BBITIOJTHEHUU
MPAaKTUYECKUX  3aJaHUM.
"V n1oB1ETBOPUTEITHHO" -
€CIM  CTYIEHT  YCBOMWII
TOJBKO OCHOBHOU
Marepuaj, HO HE 3HaeT
OT/EJIbHBIX JleTaleu,
JONyCKA€T  HETOYHOCTH,
HEJIOCTATOYHO
MpPaBUJIbHbBIC
(GbopMyIMPOBKH, HApYIIAET
MOCJIEeA0BaTENbHOCTh B
U3JI0)KEHUH TIPOTPAMMHOTO
Marepualia U UCIbITHIBAET

3aTpyIHECHHUS B
BBIIIOJIHEHUN

IIPAaKTUYECKUX  3aJaHHMU.
"HeynoBnerBoputenabHO" -
€CIIM CTYAEHT HE 3HaeT
3HAYUTEINBHON 4acTH

IIPOrpaMMHOT0 MaTepHuala,
JOMYCKAET CYIIECTBCHHBIC
OIIMOKH, C  OOJBIIMMH
3aTpyAHCHUSAMHU

BBITIOJIHSECT TPAKTUICCKUE

3aJaHusd, 3aJa4H.




KOH(JIUKTBI;

-BJIaJICHUE HaBbIKaMU
MO3HABATENbHOMN, y4eOHO-
HCCIIE0BATEIIbCKOU 151
MPOEKTHOU 1€ TEIIbHOCTH,
HaBbIKAMHU  pa3pelICHUs
mpoOJeM; CIOCOOHOCTh H
TOTOBHOCTh K
CaMOCTOSITEIbHOMY

NOMCKY METOJIOB PELLICHUS
MPAKTUYECKUX 3ajad,
MPUMEHEHUIO  PA3TUYHBIX
METOJI0B MTO3HAHUS;

-TOTOBHOCTD U
CIIOCOOHOCTh K
CaMOCTOSATEIbHOU
uH(OpMaIIMOHHO-
IM03HAaBaTEILHOM
NEeSITEIbHOCTH,  BKIIOYas

yMEHUE OPUEHTUPOBATHCS
B Pa3JIMYHBIX MCTOYHUKAX
uH(bOpMaIU, KPUTHUECKU

OIICHUBATh U
UHTEPIPETUPOBATH
uHdopMmaruio,
MOJy4aeMyHo u3

Ppa3INYHbIX HCTOYHUKOB,

-BJIaJICHUE SI3LIKOBBIMH
CpPEIACTBAMHU: YMEHHUE SICHO,
JIOTUYHO W TOYHO HM3JaraTh
CBOIO  TOYKY  3pEHHS,
HCITOIB30BaTh aJICKBAaTHBIC
SI3bIKOBBIE  CPEACTBA; -
BJIaJICHUE HaBBIKAMU
IM03HAaBaTEILHOM
pediekcun Kak 0CO3HaHMS
COBEPILIAEMBIX JICHUCTBUMN U
MBICJIMTEIbHBIX

Kpurepuu OLIEHKH
MUCBMEHHBIX PadoT:

«5»-Pabora momkHa OBITH
BBITIOJIHCHA TTPABUJILHO H B
moJiHoM ooweme, 90- 100%
BBIIIOJIHEHUS.

«4»-Pabora BBIIIOJIHEHA
MpPaBWIbHO, HO HMEIOTCS
HEJ0YETHI, IIPOLICHT
BBITTIOTHEHUS 75-89%.

«3»- Paborta BBIIOJHEHA
MpaBUIBLHO, HO WMEIOTCS
OLINOKH, ITPOLIEHT
BBITTIOTHEHUS 59-74%.




MPOLIECCOB, ux
pe3yJbTAaTOB U OCHOBAHUMU,
TPaHULl CBOETO 3HAHUS U
HE3HAHUS, HOBBIX
NO3HABATEIbHBIX 33/1a4 H
CPEACTB AJISI UX
JNOCTUKEHUS, -
LEJECYCTPEMIEHHOCTh B
NOMCKaX W  NPUHATUU
pEILIEHNH,
CO00pa3UTENBHOCTD U
UHTYULHUS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX
MPEJICTABIICHNM;
CIIOCOOHOCTH
BOCIIPUHUMATh KPacoTy U
TapMOHHIO MUPA;

-c(OpMHPOBAHHOCTh

IIPEACTABICHUN 0
MaTeMaTUKe KaK 4YacTu
MHUPOBOM  KYJBTYpBl H
MECTe€  MaTeMaThKu B

COBPEMEHHOM
UBUIIM3AIMM,  CIIOCO0AaxX
OMMCaHUS SABJICHUI

pe€ajlbHOIrO MHDPa Ha
MaTCMATHYCCKOM A3BIKEC,

-c(hOpMUPOBAHHOCTH
IIPEICTABICHUIN 0
MaTeMaTHYEeCKUX
MOHATHUAX KaK Ba)KHEUIIINX
MaTeMaTHYCCKUX

MOACIIAX, ITO3BOJIATOIMINX
OIINChIBATDH u HN3y4daTb
Pa3HbIC IMPpOUECCChI )41
ABJICHUA, IIOHUMAaHUE
BO3MOXHOCTHU
AKCHOMAaTH4YCCKOI'O




IOCTPOEHUS
MaTeMaTUYECKUX TEOPHH;

-BJIaJICHUE MeToAaMu
JIOKa3aTEIbCTB U
aJIrOPUTMOB peueHus,
YMEHUE WX MPUMEHSATH,
MPOBOJIUTh
JIOKa3aTeJIbHbIE
paccy X IeHus B XOJHE
peleHus 3a/1ad; -
BJIQJICHUE CTaHJapTHBIMU
nIpUeMaMHu peLeHus
pPalMOHAIIBHBIX U
MppalHOHAIbHBIX,
MOKA3aTEIbHbIX,
CTETIEHHBIX,
TPUTOHOMETPUYECKUX
YPaBHEHHN U HEPABEHCTB,
150:4 CUCTEM;
WCHOJIb30BaHUE TOTOBBIX
KOMITbIOTEPHBIX
porpaMM, B TOM YHCJIE
JUISL TIOUCKA Iy TH PELICHUS
Y WUTIOCTPALNKU PELICHHS
YPaBHEHHI 1 HEPABEHCTB;

-c(hopMUPOBAHHOCTH
npeCcTaBICHUN 00
OCHOBHBIX TIOHSITHSIX

MaTEMaTUYECKOr0 aHAJIN3a
U UX CBOMCTBAXx, BJIAJICHUE
YMEHUEM
XapakTepru30BaTh
MOBEJCHUE byHKIHH,
HCIIOJIb30BaHUE
MOJIyYEHHBIX 3HAHUU IS
ONMCaHHWs W  aHaIM3a
peanbHbIX 3aBUCHUMOCTEN;
-BJIAJICHUE OCHOBHBIMU




MOHSATUSAMH O TUIOCKUX H
MIPOCTPAHCTBEHHBIX
reoMeTpuuecKux (urypax,
HUX OCHOBHBIX CBOMCTBAax;
c(hOpMHUPOBAHHOCTH
yMEHUs pacrno3HaBaTh
reOMETPUYECKUE (QUrypsl
Ha YEPTEKax, MOACIAX U B
peanbHOM MUDE;
NPUMEHEHHE  U3YUYEHHBIX
CBOMCTB T'€OMETPUUYECKUX
buryp u dopmyn s
pELIeHHsS] TEOMETPUUECKUX
3ajad U 3amady C
MPAKTUYECKUM
COJIEpIKaHUEM;

-c(OpMHPOBAHHOCTh

IIPEACTABICHUN 0
mpoleccax M SIBICHHSX,
MUMEIOIINX BEPOSITHOCTHBIN
XapakTep, CTAaTUCTUYECKHUX

3aKOHOMEPHOCTSIX B
peanbHOM MUpe,
OCHOBHBIX HNOHATHAX
AJIEMEHTAPHOU TEOpUHU
BEPOSATHOCTEN; YMEHHU

HAXOJIWTh W OLICHHUBATH
BEPOSITHOCTH HACTYTUICHUSA
COOBITUA B MPOCTEUIIMX
NPAKTUYECKUX CUTyalHsIX
U OCHOBHBIE
XapaKTEPUCTUKH
CIIy4YalHbIX BEJIUYMH;

-BJIAaJICHUE HaBBbIKAMH
WCIIOJIBb30BaHUs  T'OTOBBIX
KOMIIBIOTEPHBIX ITPOTPAMM
IIPY PELIECHUU 3a1a4




