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1. OBIIASI XAPAKTEPUCTUKA PABOYEM IPOTPAMMBI
OBIIEOBPA3OBATEJIbBHOU JUCIUIIJIMHBI

1.1. MecTO ITMCHUIUVIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM
nporpammbl: yueOHbld mipeamer OVY][.06 «Marematuka» sBISETCS y4eOHBIM
peAMeTOMO0s3aTeNbHOM npeaMeTHo oonactu «MaTtemaTtuka u nadopmatuka» GI'OC
CpeaHero oo0IIero 0opa3oBaHusl.

VYueonniit npeqmer OY /.06 «MaTematuka» u3ydaeTcsi B 0011e00pa3oBaTeIbHOM
nukie ydeonoro muiana OIIOII CIIO na 6a3e ocHOBHOro o0OIiero ooOpa3oBaHHsS C
nosyaenueMm cpennero oodmero oopazoanus (IIIICC3) no cneuuanbHOCTH CPEAHETO
npodeccuoHanbHoro obpazoanus. B yue6nom mnane IIIICC3 mo cneumanbHOCTH
cpeanero npodeccruonaabHoro odpazoanus 23.02.07 Texuudyeckoe oOCIyKUBAaHUE U
PEMOHT JBUTATENIC, CUCTEM U arperartoB aBTOMoOWJIeH MecTO yuyeOHOro mnpeaMera
OV]I.06 «MatemaTuka» — B cocTaBe 00I1e00pa30BaTeNbHBIX yUYeOHBIX MPEIMETOB,
dbopmupyembix U3 o0si3aTenbHbIX NpeaMeTHbix obOnacteit ®I'OC cpemnero oOiero
oOpazoBanus, mina cnenuanbHocted CIIO ¢ ywetom mpoduiis mpodeccrnoHasbHOTO
o0Opa3zoBaHus.

1.2, OOmasi XapaKTepUCTUKA Y4eOHOM TUCHHUILINHBI:
Ienb 1 niIaHMpyemMble Pe3yJabTAThI 0CBOCHUS AUCHUILIHHbI:

OcBoenue coxaepxanusi ydeOHoro mnpeamera «MartemaTuka» oOecreunBaeT
NOCTH>KEHUE CTYyJACHTAMHU CIIEIYIOLINUX PE3YIbTaTOB:

*  JUYHOCTHBIX:

— c¢(hOpPMHUPOBAHHOCTH MPEACTABICHUI 0 MaTeMaTUKE KaK YHUBEPCAIBHOM SI3BIKE
HAyKH, CPEICTBE MOAECIUPOBAHUS SIBIICHUI U MPOLECCOB, UIESIX U METOIaX MaTEMAaTHKH;

— T[OHHMMaHUE 3HAYUMOCTH MATEMAaTHKH [JIi HAYYHO-TEXHOJOTMYECKOIO
nporpecca, CcHOPMUPOBAHHOCTH OTHONIEHUS K MaTeMaTHKe KaKk K 4YacTd
00IIIeYeIOBEYECKOM KYJIbTYphl Y€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHs MAaTEMAaTHKH,
IBOJIIOLIMEH MaTeMaTHYSCKUX UCH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS, MNPOCTPAHCTBEHHOTO BOOOpaXEHUS,
ANTOPUTMUYECKON KYJIbTYpPbI, KpUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM JIJIs
Oynymieid mpopecCHOHANBHON AESTENbHOCTH, IS TPOJODKCHHS O0pa3oBaHUS U
caMm000pa3oBaHus;

— OBJIaJICHUE MAaTeMAaTUYECKUMH 3HAHUSIMH M YMEHUSMH, HEOOXOJUMBIMH B
[MOBCEHEBHOM KW3HU, JUJII OCBOEHHUSI CMEKHBIX €CTECTBEHHO-HAYUYHBIX AUCLMIUIMH U
JTUCIUIUTAH TPOGECCUOHANTBHOTO IUKIIA, U TIONyYeHUs 00pa3oBaHUsl B 001acTsX, HE
TpeOyIOmMX yriayOJIeHHOW MaTEMAaTHYECKOM MOATOTOBKH;

— FOTOBHOCTbH U CIIOCOOHOCTH K 00Opa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHHUIO,
Ha MPOTSHKCHU U BCEH KU3HH, CO3HATEILHOE OTHOIIIEHNE K HEMPEPHIBHOMY 00pPa30BaHUIO
KaK yCIIOBUIO YCIIEITHOW MPOQPECCUOHATILHON 1 0OIIIECTBEHHOMN JESTEHHOCTH;

— FOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITENIbHOM TBOPUYECKON M OTBETCTBEHHOM
NEATENbHOCTH;



— TOTOBHOCTh K KOJUICKTHBHOHW pabOTe, COTPYIHUYECTBY CO CBEPCTHHUKAMU B
o0pa3zoBaTeIbHOM, OOIIIECTBEHHO MOJIE3HOM, YUeOHO-UCCIEI0BATENbCKOM, MPOEKTHON U
JIPYTUX BUJAX EATCILHOCTH;

— OTHOIIEHUE K MPo(heCCHOHATHHOU NEATETHPHOCTH KaK BO3MOYKHOCTH YJacTHUs B
PEIICHUH JTUIHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIICHAITMOHATBLHBIX MMPOOIIEM;

*  METanpeIMETHBIX:

— YMEHHUE CaMOCTOSTEIIBHO ONPEEsATh eI ACSATEIbHOCTH U COCTABIIATH IJIAHbI
NEATEeNIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBIISITh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
NeSATEeNIbHOCTD; UCTIOIB30BaTh BCE BO3MOXKHBIE PECYPCHI JIsl IOCTUKEHHUS MOCTABICHHBIX
Iejae W peaau3alud IIAHOB JICSATCIIBHOCTH; BHIOWpPATh YCIEIIHBIC CTpPaTeTHHd B
Pa3TUYHBIXCUTYAIHSIX;

— YMEHHE NMPOAYKTUBHO 00IIATHCS ¥ B3aUMO/JICUCTBOBATh B MPOIECCE COBMECTHOM
JESATEIBPHOCTH, YUYHUTHIBATh MO3UIMHA JIPYTUX YYaCTHUKOB JEATEIBHOCTH, d()PEKTUBHO
paspemiatb KOHQIUKTHI;

— BJAJCHUE HaBBIKAMHU TI03HABATEIbHOM, Yy4eOHO-UCCIIEIOBATEIbCKON U
IIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMU pa3peIIeHuUs MpoOJieM; CIIOCOOHOCTh U TOTOBHOCTH
K CaMOCTOSITCJIBHOMY ITOMCKY METOJIOB PEIICHHUS MPAKTUYCCKUX 3aJlay, MPUMCHCHHUIO
Pa3IUYHBIX METOOB TIO3HAHUS;

— TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHON WH(OpPMAIIMOHHO-
MO3HABATEIILHON JCATCIBHOCTH, BKJIIOYAs YMEHHUE OPHCHTHPOBATHCS B Pa3IUYHBIX
UCTOYHUKAX WH(DOpPMAIUU, KPUTHICCKH OIICHUBATh U MHTCPIIPETUPOBATH HHPOPMAIIHIO,
NOJTy4aeMyl0 U3 Pa3IMYHbIX HCTOYHUKOB;

— BIIAJICHUE SA3BIKOBBIMHU CPEJCTBAMHU: YMEHHE SICHO, IOTUYHO U TOYHO H3JIaraTh
CBOIO TOUKY 3pEHUsI, UCTIOIH30BATh aJIEKBATHBIE S3bIKOBBIE CPEICTBA;

— BJIaJICHHE HAaBbIKaMU MO3HABATEIHHOM peIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JEHUCTBUN M MBICIUTENbHBIX MPOIIECCOB, UX PE3YyJIbTATOB U OCHOBAaHUH, IPaHUI] CBOETO
3HAHMS M HE3HAHUSI, HOBBIX NTO3HABATEIBHBIX 33/1a4 U CPEJCTB IS UX JTOCTUKCHHUS;

— LEJICYCTPEMIICHHOCTh B TIOUCKAaX W MPUHITHH PEUICHUHN, COOOPa3UTENbHOCTD U
UHTYULIMS,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX  MPEJCTaBICHUH;  CIOCOOHOCTH
BOCIPUHHUMATh KPacoTy U TAPMOHHIO MUPA;

*  NPEeIMETHBIX:

— chOpMHPOBAHHOCTh TPEJICTABICHUH O MaTeMaThKe KaK YacTH MHUPOBOM
KYJIbTYPBI

¥ MECTE€ MaTEMaTUKHU B COBPEMEHHOM ITUBUIIA3AIINH, CITIOCO0aX OMMCAHUS SBICHUN
pEaNbHOTO MHUPA HA MATEMATUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh TMPEJCTABICHUI O MAaTEeMAaTHUYECKUX TMOHATHUAX Kak
BOKHEHIITNX MATEMaTHYECKUX MOJEIAX, MO3BOJISIONUX OMUCHIBATh U M3y4YaTh pa3HbIC
MPOIIECCHl W SIBJICHUS; TMOHUMAHWE BO3MOXKHOCTH AaKCHOMATHYECKOTO TMOCTPOCHUS
MAaTEMaTHYECKUX TEOPHIL;

— BIAQJICHUE METOJIaMU JOKA3aTEeIbCTB WM AJITOPUTMOB PEIICHUS, yMEHUE UX
MPUMEHSITH, TPOBOJUTH T0KA3aTEIBHBIC PACCYKICHUS B XOJ€ PEIICHUS 3a/1ay;

— BIAJCHUE CTAHAAPTHBIMH TMPUEMaMH pEIICHUS  pPANHOHATBHBIX |
HUPPAMOHATBHBIX, MOKA3aTENbHBIX, CTETICHHBIX, TPUTOHOMETPUYECKUX YpaBHEHUH U
HEPaBEHCTB, WX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
YUCJICIIIS TTIOMCKA ITyTH PEIICHUS U WLTIOCTPAIIUN PEIICHNUS YPaBHEHUN U HEPABCHCTB;



— c(popMUPOBAHHOCTD MPEACTABICHUI 00 OCHOBHBIX MOHATUAX MAaTEMAaTUYECKOTO
aHalM3a U UX CBOWCTBAX, BJIAJCHUE YMEHUEM XapaKTepU30BaTh 9 nmoBeAeHUe (QyHKIHIA,
MCIIOJIb30BaHUE MTOJYYEHHBIX 3HAHUN I OTIMCAHNS ¥ aHAJIN3a PEaIbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMM TOHATHUSAMH O IUIOCKHX M IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBax; C(POPMHUPOBAHHOCTb yMEHUS
pacno3HaBaTh reoMeTpudeckue (Urypbl Ha 4YepTekax, MOJEISIX U B PEaJbHOM MHPE;
NPUMEHEHUE H3YUYECHHBIX CBOWCTB I€OMETpPHUECKHX (Uryp u Gopmyn s pelieHus
F€OMETPUYECKHUX 3a/1a4 U 3a7a4 C MIPAKTUYECKUM COAEPIKAHUEM;

— c(OpMUPOBAHHOCTh MPEACTABICHUM O Mpoleccax U SBICHUSAX, HMEIOIIUX
BEPOSATHOCTHBIN XapakKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM MHUpE,
OCHOBHBIX TOHSTHUAX DJIEMEHTAPHOW TEOPUM BEPOSTHOCTEW; YMEHUN HAaXOIWUTh H
OLICHMBATh BEPOSITHOCTU HACTYIUJICHUS COOBITUH B MPOCTEHIIMX MPAKTUUYECKHUX
CUTYyalUsIXU OCHOBHBIEC XapaKTEPUCTUKH CIIyYalHBIX BEJIMYMH;

— BJIaJICHHE HABbIKAMM HMCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX MPOTPAMM MpPH
penieHny 3aaad.



2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHO

JTUCHUATIUHBI

2.1 O0bem 001meo0pazoBaTe/IbHON JUCHMINIMHBI U BUIBI Y4eOHOM padoThI

Bupa yyeOHoM padoThI

O0BeM B yacax

O0beM 00pa3oBaTeJIbHOM MPOrPAMMBbI Y4eOHOM TUCHUIIINHBI 336
B TOM YHUCJIE:

-110 BUJIA YUYEOHBIX 3aHATHIA:

Jlexunu, ypoku 118
[IpakTHUeCcKHEe 3aHATHS 102
KoHcynpTanuu 2
CamocTosiTeJibHAs padoTa 106
IIpomeskyTouHas aTTecTanus B popMe KOHTPOJIbHOM padoThI (1 8

ceMecTp); PK3aMeHa (2 ceMecTp)




2.2 TemaTu4eckui IJIaH U cofep:kaHue 001eo0pa3oBaTebHON yueOHoHaucumInabl QY 1.06 Matematuka

HaumeHoBanue Copep:xaHue yueOHOI0 MaTepuaJa, JabopaTopHble padoThl M IPAKTHYECKHE O0bem YpoBenn
pa3/iesioB U TeM 3aHATHS,CAMOCTOSITeIbHAsI padoTa 00y4yalomuXcs 4acoB 0CBOEHMA
1 2 3 4
1 cemecTp 140
Beenenue 1
BBenenue Matematnka B Hayke, TEXHUKE, OKOHOMHKE, WH(MOPMAIMOHHBIX TEXHOJOTHSIX U 4 1
MIPAKTUIECKOH JleaTeIbHOCTH. llenmn W 3amaun W3ydeHWss MaTEeMaTHKU IPH OCBOCHUH
npodeccuit CI10 u cnenmansaocteit CI10.
Pazgen 1. Auredpa
Tema 1.1. PazBuTne CoaeprkaHue y4eOHOro MaTepuasia 1,23
THOHSITHS 0 “IHCIe Ienble 1 paroHATbHBIE Yica. JlefCTBUTEIBHBIE 4
yucina. [Ipubnuxennslie Borurciaenus. KomriekcHslieuncna.
IIpakTHYecKkne 3aHATHS 2
Apudmernueckue AEHUCTBUSA HaJA YWCIAMM, HAXOXICHHE MPHUOIMKEHHBIX 3HAuYeHUMN
BEJIMYHH
Tema 1.2. KopHu, Coaep:xxaHue yueOHOro MaTepuaja 1,2,3
CTENEHH U Kopuu u crenenn. KopHu HaTypalibHOW CTENEHU W3 4YMClia U UX cBoicTBa. CTENEHU C 8
Jorapugmsl palMoOHaJbHBIMU  TOKa3aTensiMu, uX cBoicrBa. CTenmeHH ¢ JeMCTBUTENbHBIMU
nokasarensiMu. CBOMCTBa CTENEHU C IEHCTBUTEIBHBIM MTOKa3aTelIeM.
Jlorapudm. Jlorapudm uyucna. OcHOBHOE JTOTapu(PMUUECKOE TOXKIECTBO. JlecATUUHbIE U
HaTypanbHble Jorapudmel. [IpaBuma neiictBuii ¢ norapudmamu. I[lepexomx k HOBOMY
OCHOBAHHUIO.
IIpeoOpa3oBanue ajaredpamyeckux BbIpazkeHuii. [IpeoOpa3oBanue palMOHAIBHBIX,
HppallMOHAIBHBIX CTEMEHHBIX, MOKA3aTEIbHBIX U JIOTapU(PMHUECKUXBBIPAKEHHI.
IIpakTnuyeckune 3aHATHSA. 4

Brrunciaenue u CpaBHCHUC KOpHeﬁ. Brinonnenue pacdeToB € paJuKajlaMu. Pemenue
HppalluOHAJIIbHBIX ypaBHeHHfI. HaxoxneHue 3HaueHUM CTEINEeHEeW C pannOHaJIbHBIMU
IIOKa3aTCIsIMU. CpaBHCHI/IC CTeHeHCﬁ.HpCO6paBOBaHHH BBIpa)KeHPIfI, COACPIKANXCTCIICHU.
Pemenne nmoka3aTenbHBIX ypaBHeHHﬁ.

Pemenne NPUKIAAHBIX 3aaa4. HaxoxnaeHnne 3HadeHUH norapH(bMa o MpOU3BOJIBHOMY
OCHOBAHHIO. Hepexon OT OAHOI'O OCHOBAHUSA K JAPYTOMY. Brlunciaenue u CpaBHCHHUC




norapudmoB. JlorapubmupoBaHue W TOTCHIUpPOBaHWE BbIpakeHUU. [IpubIMKCHHBIE
BBIYHCIICHUS ¥ PEIICHUSATIPUKIIAIHBIX 3a/1a4. Pernenne Jiorapu)MuIecKinX ypaBHCHUH.

CamocrosiTesibHast padoTa o0y4aromuxcs 18
[TonroroBka coobeHmid, peepaToB 10 TEMaM MPOTPaAMMBI, pEIICHHE 3a1a4
Paznea 2. OcCHOBBI TPUTOHOMETPHH
Tema 2.1. OcHoBHble | Comep:xaHue y4eOHOro MmaTepuasia 1,23
HOHATHS Pannannas mepa yrna. BpamarensHoe asmxeHue. CHHYC, KOCUHYC, TaHT€HC W KOTaHTEHC 4
qHCIa.
IpakTuyeckue 3aHATHSA 4
PagmanHbIil MeTOT I3MEPEHHS YTIIOB BPAIIEHHS UCBSI3b C TPATyCHON MEpOH.
Tema 2.2. Conep:xxanue yueOHOT0o MaTepuaja 1,23
OcHoBHEIE @opmynsl  npuBeacHus. DPopmynbsl  cinoxkeHua. Dopmynbl  yaBoeHUs.  DPopmylsl 4
TPUI'OHOMETPUYECKME | [10J0BUHHOTO yTTIA.
TOKIIECTBA IIpakTHYecKkne 3aHATHS 2
OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA,(DOPMYJIbI CIIOKEHUS, YABOCHHUS.
Tema 2.3 Conep:xxaHnue yueOHOT0 MaTepuaja 1,2,3
IIpeoGpasoBanus [Ipeobpa3oBanne cyMMbl TPUTOHOMETPUUECKUX(PYHKIIMM B TPOU3BEICHUE U TPOU3BEICHNUS B 4
npocTeHmux CyMMy. Bplpa)keHue TpUTOHOMETPUYECKUX (DYHKIUI Yepe3 TAaHI€HC I10JIOBUHHOTO
TPHTOHOMETPHYECKHX |gaprymeHTa.
BBIPAKeHHUH IMpakTuyeckue 3aHATHS 4
[IpeoOpa3oBaHue  CyMMbl  TPUTOHOMETPUYECKMX  (QYHKUMH B  IPOU3BEACHUE,
1peoOpa3oBaHue NPOU3BEICHHSI TPUIOHOMETPUYECKUX (PYHKIMI BCYMMY.
Tema 2.4. Conep:xxanue yueOHOI0 MaTepuasia 1,2 3
TpuronomeTpuyiecKue | [[pocreiimmie TPUrOHOMETPHUECKME YpaBHEHMs. IIpocTeHIIMe TPHrOHOMETPHYECKHE 4
YPABHCHHA H HepaBeHcTBa. OOpaTHble TpPUrOHOMETpUYECKHe (YHKUUU. ApPKCHHYC, apKKOCUHYC,
HepaBeHCTBa apKTaHI€HC
IIpakTnyeckune 3aHATHS 2
[Ipocreiile  TPUrOHOMETPUYECKHE  ypaBHEHMs W HepaBeHcTBa.  OOpaTHbIe
TPUTOHOMETpUUYECKHE (DYHKIIMU: apKCUHYC, apKKOCUHYC, apKTAHT€HC.
CamocrosiTesbHast padoTa 00y4aromuxcs 20
ITonroroBka coobueHMi, peepaToB 10 TEMaM MIPOrpaMMBbl, peIICHHE 3a7a4
Pa3nen 3. DyHKIUH, UX CBOHCTBA U rPapuKu
Tema 3.1. Coaepxanue y4eOHOIo MaTepuajia 1,23




DOYyHKUMHU, UX
cBolicTBa U rpadguku

@yukuuu. OOmacTe  ompeneneHuss W MHOXECTBO 3HAdyeHUi; rpaguk QyHKIUH,
noctpoeHue rpaduKoB PyHKIUH, 3aJaHHBIX Pa3TUYHBIMU CIIOCOOAMH.

CaoiictBa ¢yHkuuu. MOHOTOHHOCTh,  YETHOCTh, HEYETHOCTb, OTPAHUYCHHOCTD,
NepUOAUYHOCTb. [IpomMexxyTKkn Bo3pacTaHusi U yObIBaHUs, HauOOJbllIee U HaUMEHbIIEe
3HAuYEHUs, TOUKH IKCTpeMyMa. I'papuueckast unteprperauus.[Ipumeps! GpyHKINOHATBHBIX
3aBUCHUMOCTEH B peaJbHBIX Ipoleccax M SBJICHUAX. ApUPMETHUECKHE Ollepaluyd Hal
¢yaxusamu. CnoxHas GyHkus (komno3uius). [loHsTre 0 HenpepbIBHOCTH (PyHKLINU.
Oopatrnbie ¢ynknun. OOnacTe omnpenenaeHuss W o0JacTh 3HAYEHHM  OOpaTHOM
¢byaxuu. ['paduk oOpaTHON QYHKIUU.

IIpakTuyeckue 3ansaTus. [Ipumepsl 3aBUCHMOCTEN MEXIy NEPEMEHHBIMH B pPEABHBIX 4
mpoueccax M3 cMexHbIX aucuumiuH. Onpenenenue Qynkumid. [locTpoeHne u dreHue
rpadukoB Qynkiuid. HccnemoBanme ¢ynkiuu. CBOWCTBA JTHHEHHOW, KBaapaTHUYHOM,
KyCOUYHO- JIMHEHHOW M JApoOHO-MHHEWHON ¢(yHKIuil. HenpepbiBHbIE M TepuOANYECKUE
¢bynkuu. CBoiicTBa M rpaduKu CHHYCa, KOCUHYyca, TaHTeHca W KoTaHreHca. OOpaTHble
dbyakumn 1 ux rpadguku. OOpaTHBIC TPUTOHOMETPHYECKHE HYHKIIUH.
Tema 3.2. Conep:xxaHue yueOHOro Marepuaja 1,2,3
CrenenHbie, Omnpenenenus GyHKUMA, WX cBoWcTtBa U rpaduku. IIpeoOpazoBanms rpaduKoB. 4
nokasarteJibHbIe, [lapanienpHblii MEpPEeHOC, CUMMETpPUS OTHOCUTENIBHO OCEHl KOOpIMHAT U CHUMMETpUs
Jorapup)MuyecKue i | OTHOCHTEIBHO Havyalla KOOPIUHAT, CAMMETPHSI OTHOCUTEIIBHO MPSIMON Y = X, PacTsDKECHUE
TPUIOHOMETPHYECKHE |1 C)KATUE BIOJIb OCEH KOOPJIMHAT.
¢ynxuun. O0paTnbie |[IpakTHYecKHe 3aHATHS 4
TpUronomerpuveckue |[Ipeobpazosanus rpaduxa ¢ynkuuu.'apmonnueckue konebanus. [Ipuknagnbie 3amayn.
¢byHkuuu [TokazarenbHble, JOrapupMUUecKue, TPUTOHOMETPHYECKHE YPABHEHHSI 1 HEPABEHCTBA.
CamocrosiTesibHas padoTa 00y4aroIMXcH 18
[ToaroroBka cooOrieHuii, pegepaToB MO TeEMaM MPOTrPAMMBbl, PEHICHHE 331a4
Paznen 4. Havana maTtemaTn4eckoro anajaun3a. MHTerpasa u ero npumMmeHenmne
Tema 4.1. Coaeprxanue y4eOHOIro MaTepuajia 1,23
Havaza IMocaenoBareabHocTH. CriocoOBl 3aJaHNs U CBOWCTBA YMCIIOBBIX MOCIEIOBATEIbHOCTEH. 6
MaTEMATHIECKOTO IMousstue o mpenene nocnenoBarenbHocTH. CyIIeCTBOBaHWE TIpefeia MOHOTOHHOM
aHaIM3a

OrpaHMUYEHHON mocienoBarenbHOocTH. CyMMUpPOBaHUE MOCen0BaTeNbHOCTEN. beckoneuHo
yOBIBaroIasi TeOMETPHUECKast IPOTPECCHS U €€ CyMMaA.

IIpousBoanas. Ilonstue o npousBogHON (YHKIMH,ee TeOMETPUYECKUA M (U3UYECKUI
CMBICII. YpaBHEHHE KacaTeslbHOW K rpaduky ¢yHkuuu.IIpon3BoaHble CyMMBbI, pa3HOCTH,
IpOU3BeJIeHHUs], YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX JIeMEeHTapHbIX GyHKUUH. [IpuMenenue




MPOU3BOJHOM K HCCIeNOoBaHUI0 (GYHKIMH M mOCTpoeHuto rpadukos. I[IponsBoanbie
oOpatHON (DyHKIMH 1 KOMIO3UIUUGYHKIKU. [IprMepsl NCIOIp30BaHUS TPOU3BOTHON IS
HAaxOKJICHUs HAaWJIy4dlllero pelleHus B INPUKIAIHBIX 3agadax. Bropas mpousBonHas, ee
reoMeTpuIecKuil U pusnyeckuii cMbici. HaxokaeHne ckopocTu Iis polecca, 3aJaHHOTO
¢dopmynoi u rpadukom.

IIpakTHYeckne 3aHATUS

UucnoBass  IOCIENOBATEILHOCTh, CIOCOOBI €€  3aJaHMs, BBEIYUCICHUS  WICHOB
nocienoBarensHOCTH.  [lpemen  mocnemoBaTenbHOCTH.  beckoHewHO — yObIBaromias
reoMmerpuueckas nporpeccus. [Ipon3BoaHasi: MEXaHUYECKMH M T€OMETPUYECKUN CMBICH
MPOW3BOIHON. YpaBHeHUE KacartenbHOW. MccnenoBanwe (QYHKIIMA € TTOMOIIBIO
npou3BoHON. HaxoxjaeHne HanOOIbIIEro, HANMEHBIIETO 3HAYEHUSI M AKCTPEMaIbHBIX
3HaYEHUHN PYHKIHH.

Tema 4.2. Conep:xxanue yueOHOTo MaTepuaja 1,23
Hurerpasu nero
npuMeHeHHe IlepBooOpa3nas u uHTerpaJ. [IpuMeHeHre onpeaeeHHOro UHTErpaita A HaXOXKICHUS

IJIOIMAaaM  KpuBOJWHEWHON Tpanenuu. @opmyna Helorona-JleiOnuna. Ilpumepsr

MIPUMEHEHUsI HUHTerpasia B (U3UKE U TE€OMETPHH.

IIpakTHYeckue 3aHATHS

Huterpan u nepBooOpasnas. Teopema Hprorona — JleiiOuuma. [IlpumeHnenne naTerpana K

BBIYHCIICHUIO (PM3MYECKUX BEJIMYMH U TJIOMIAICH.
IIpome:xxyTOYHasi aTTecTAllUsl — KOHTPOJIbHAsA padoTa

2 cemecTp 196

Paznen 5. YpaBHeHHUs] U HEPAaBeHCTBA
Tema 5.1. Conep:xxanue yueOHOI0 MaTepuasia 1,2 3
Ypagnenus u YpaBHeHHs M CHCTeMbI ypaBHeHMil. ParinoHaibHbie, HppallMOHAIbHBIC, TOKAa3aTeIbHbBIC U
HepaBeHCTBa

TPUTOHOMETPUUYECKUE YPAaBHEHUS U CHCTEMbl. PaBHOCWIBHOCTb ypaBHEHMI, HEPABEHCTB,
cucteM. OCHOBHBIE TIPUEMBI UX PELICHUs (pa3IokKEHHEe HAa MHOXHTENH, BBEJICHHME HOBBIX
HEU3BECTHBIX, IIOJICTAHOBKA, I'paUECKUIl METON).

HepaBencrBa. Pannonaibubsie, UppallMOHAIBHBIC, TI0KA3aTEIIbHBIE U TPUTOHOMETPUYECKHE
HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHUS.

Hcnosb3oBanue CcBOMCTB M rpauKoB (yHKIUIA @IPH PpelIeHUW YpPaBHEHMH U
HepaBeHCTB. MeToJ1 nHTepBanoB. M300pakeHre Ha KOOPAMHATHOUIIIIOCKOCTH MHOXKECTBA
pelIeHui ypaBHEHUN UHEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CUCTEM.

IIpukaagneie  3agaum  IIpyMeHEHHME MAaTeMaTUYECKUX  METONOB Ul PELIEHHUs




COJIEpKATENbHBIX 337au U3 pa3IM4yHbIX oOyiacTell Hayku U MpakTuku. WHTepnperanus
pe3yJibTara, yueT peabHbIX OrpaHUYEHUH.

IIpakTuyeckne 3aHATHdA. KopHu  ypaBHeHMH. PaBHOCHIBHOCTH  ypaBHEHUM. 8

[IpeoOpa3oBaHne ypaBHEHHH.
Pa3neu 6. KoMOuHaTopuka, cTaTUCTUKA M TEOPUS BEPOSITHOCTE
Tema 6.1. Dnnementsl | Comep:xaHue yueOHOro MmaTepuasia 1,23
KOMOMHATOPUKU o) =

CHOBHBIE TIOHSATHS KOMOMHATOPHKU. 3ajaud Ha TOJACYET 4YHCIa pa3MElIeHHH, 8

MEepPEeCTaHOBOK, codeTaHuil. Pemenue 3amay Ha mepebop BapuanToB. Popmyrna OumHOMaA

Herotona. CpoiicTBa OMHOMUHANBHBIX KO3 duirienToB. Tpeyronpuuk Ilackans.

IIpakTnuyeckune 3aHATHS 10

Ucropust pa3BuTHs KOMOWHATOPUKH, TEOPUHM BEPOSTHOCTEH M CTAaTUCTUKH W UX POJb B

pasnmuuHbIX cdepax YEITOBEUECKOW KU3HENEATeTbHOCTH. [IpaBuia KOMOMHATOPHKH.

Pemenne xomOmMHaATOpHBIX 3amad. Pa3menieHus, couyeTaHuss W TepecTaHOBKUA. buHOM

Hprotona u tpeyronbHuk [lackans. [lpuknagaeie 3aqa4m.
Tema 6.2. Dnementhl | Comep:xaHue yueOHOro MaTepuasia 1,2,3
TeOPHUH BEPOSITHOCTEH C >

00bITHE, BEPOSITHOCTh COOBITHS, CIOKEHHE M YMHOXeHHE BeposiTHocted. [loHsaTue o 8

HE3aBUCUMOCTU COOBITHH. [[MckpeTHas ciydaiiHas BeTWYMHA, 3aKOH €€ pacIpeiesiCHHUs.

YucnoBble XapakKTEPUCTUKU JUCKPETHOM ciydailHOi BennuuHbl. [loHsTHEe O 3akoHe

OOJIBIINX YHCEL

IIpakTnueckne 3ansatus Kiaccuueckoe — ompeneneHue  BEpOSTHOCTH, CBOMCTBA 8

BEPOSITHOCTEH, TeOpeMa O CyMMeE BeposiTHOCTe!. Boiuncnenne BepositHocTel. [ [puknaanbie

3a/1auH.
Tema 6.3. Dunementbl | CoaepikaHue y4eGHOro MaTepuasia 1,23
MaTeMaTH4YeCKOH

[IpencraBnenne naHHBIX (TaOMUIBI, AUArpaMMbl, Tpaduku), TeHepallbHas COBOKYITHOCTb, 8
crarucrirn BBIOOpKA, cpenHee apudmernyeckoe, meauana. lloHaTue o 3amadax MaTeMaTHUECKOM

CTAaTUCTUKH. PenieHuenpakTUYeCKUX 3a7ad C MPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.
Pazgen 7 I'eomeTpus
Tema 7.1. Ilpsimbie 1 | CogepxkaHue y4eOHOIo MaTepuajia 1,23
IUIOCKOCTH B v

B3aumHoe pacnosiokeHue ABYyX MNpsMBIX B mpocTpaHcTBe. [lapamienbHOCTh OpsiMOMl U 8

MPOCTPAHCTBE

m1ockocTy. IlapamnensHocTs 1uiockocTed. IlepneHAuKyJIApHOCTE NPSMON U INIOCKOCTH.
IlepnieHauKynsp ¥ HAKJIOHHAsA. YTOJI MEXIY IPSIMOW M INIOCKOCTBIO./[ByrpaHHBIN YIoOIl.
Yron mexay IockocTsaMH. IlepneHauKynsipHOCTh ABYX IUIOCKOCTEH. ['eomerpuueckue




npeoOpa3oBaHusl MPOCTPAHCTBA: MAPAJUICIBHBIM TEPEHOC, CHUMMETPUS OTHOCHUTEIIBHO
mwiockoctd. [lapannenbHoe mnpoekTupoBanue. [lnomaas OpPTOroHaIbHONW MPOEKLHH.
N300pakeHre MpoCTpaHCTBEHHBIX QUTYD.

IIpakTHYecKkHne 3aHATHSA

[Ipu3Haky B3aMMHOIO pACIOJIOKEHUS NPSAMBIX. YTOJI MEXAy NIpsAMbIMU. B3aumnHoe
pacCIoJIOKEHNE MPSAMBIX U IUIOCKOCTeW. [lepreHIuKynsap U HAaKIIOHHAs K IUIOCKOCTH. YTOJI
MEKy IPSMOM U IJIOCKOCTBI0. T€opeMBI 0 B3aMMHOM PacCIOIOKEHUH NPSMON U IIJIOCKOCTH.
Teopema o Tpex mnepneHaukyisgpax. [Ipu3Hakm © CBONCTBA NApAJUICNBHBIX H
MEPIEHIUKYISIPHBIX IVIOCKOCTEN. PaccTossHME OT TOYKM O IUIOCKOCTH, OT HPSIMOM [0
IJIOCKOCTH, PACCTOSTHUE MEXIY IUIOCKOCTSMHU, MEXAY CKPEHIMBAKOIIMMUCSA IPSMBIMH,
MeX1y NMPOU3BOJILHBIMU (UTypamu BIpocTpaHcTBe. [lapannenbHoenpoeKTHPOBaHNUE U €ro
cBoMcTBa. Teopemao IIomaayd OpTOrOHAILHOM NMPOEKIUHA MHOTOYTOJIbHUKA.

B3anMHOE pacnoioKeHUepOCTPAHCTBEHHBIX QUTYD.

10

Tema 7.2
MHororpaHHMKH

Conep:xaHue y4eGHOT0 MaTepuasia

1,23

Bepmunbl, pebpa, rpanu mHororpanHuka. Ilpmsma. [Ipsmas u HakJIOHHas mpuU3Ma.
[IpaBunbnas mnpusma. I[lapammenenunen. Ky06. Ilupammpma. IlpaBunbHas mnupamuja.
VYceuennas mumpamuna. Terpasap. CumMmerpuu B KyOe, B mapajuIeyieuIee, B MPU3Me U
nupamuae. Cedenus kyOa, mpusmbl U mupamuabl. [IpeacraBieHue O NPaBUIBHBIX
MHOTOTpaHHHUKaxX (TeTpasape, Kyde, OKTaspe, 10AeKadIpe U UKOCAdIPE).

IIpakTHYeckue 3aHATHS
Pasnuynbie Bubl MHOrOrpaHHUKOB. MIxMHOTOrpaHHukoB. Ilnomia e moBepXHOCTH.

CamocTrosiTesqibHast padoTa 00yyaromuxcst
[ToaroroBka nokmana Ha TeMy «lIpaBuibHBIE M TOJYNPaBUIbHBIE MHOTOIPAHHUKIDY;
[ToaroroBka nokiana Ha Temy «KoHuueckne ceueHus U MXIPUMEHEHUE B TEXHUKEY.

30

Tema 7.3.
TeJia 1 MOBEPXHOCTH
BpalleHus

Conep:xxanue yueOHOro MaTepuasa

1,23

Hunuaap u koHyc. YcedeHHBbIH KoHyc. OcHOBaHHE, BBICOTA, OOKOBasl MOBEPXHOCTb,
oOpa3yromias, pa3BepTka. OceBble CEUCHHUs U CEYeHHs, MapajuienbHble ocHoBaHuto. [llap
u cdepa, ux ceuenus. KacarenapHas mII0CKOCTh K cdepe.

IIpakTHYecKkne 3aHATHSA
Bunel cummerpuii B npoctpancTse. CHMMETPHS TEJT BPALLIEHUs] 1 MHOTOTPaHHHUKOB.

Tema 7.4.
HU3mepenus B
reoMeTpuH

Conep:xxanue yueOHOr0o MaTepuaja

1,23

Ob6wvem u ero usmepenue. MurerpanpHas ¢opmyna odobema. Popmynsl oObema Kyoa,
NPSIMOYTOJIBHOTO Mapaiesienunena, ipu3Msl, umHapa. @opMynsl o6beMa THpaMHUIbl |
KoHyca. @opMyIIbl IUIOIMAAUIIOBEPXHOCTEH IMINHpA U KoHyca. DopmMyiiel 00beMa 1mapa u




mwiomaau cdeprl. [lomobue Ten. OTHOIICHUS IIIOMAACH TMOBEPXHOCTEH M 00BEMOB
MOIOOHBIX TEIL.
I[IpakTHYyeckne 3aHATHS 8
Brruucnenue miomnaaeit 1 00beMoB.
Tema 7.5. Conep:xxanue yueOHOT0o MaTepuaja 1,23
Koopaunarein Vi
pAMOYTOJNBHAs (JIEKapTOBa) CUCTEMAaKOOPAMHAT B MpoCTpaHcTBe. DopmysiapacCTOSHUS 8
BEKTOPEI MEeXAy IBYMsl TOUKaMH. YpaBHEHHUS cephl, IJIIOCKOCTH U mpsMoil. Bekropsl. Moayib
BekTOopa. PaBeHcTBO BekTOpoB. Cll0KEHHE BEKTOPOB. YMHOXEHHE BEKTOpAa Ha YHUCIO.
PaznoxeHne BekTOpa IO HampaBlICHUSIM. YTOI MEXIYy ABYMs BekTopamu. [Ipoexims
BekTOopa Ha ocbk. KoopaunHatel BekTopa. CKalsipHOe NPOU3BEICHHE BEKTOPOB.
Hcnonp3oBanre KOOpAWHAT M BEKTOPOB MPU PEUICHWHM MATEMATHYECKHX W MPHUKIATHBIX
3a/ad.
IpakTuyeckue 3aHATHSA 8
Bekropel. [elictBus ¢ BekTopamu. JlekapToBa cuCTEMa KOOpAMHAT B IPOCTPAHCTBE.
VYpaBHeHUE OKpYKXHOCTH,c(ephl, TIOCKOCTH. PaccTosHne Mexay Toukamu. JIeHcTBUA C
BEKTOpaMH, 3alaHHbIMH KoopanHaTamu. CKalsipHOe Mpou3BeAeHNE BEeKTOpoB. BekropHoe
ypaBHEHHUE MPSAMON UIIOCKOCTH. VM cronb30BaHNe BEKTOPOB MPH JI0KA3aTEILCTBE TEOPEM
CTEepEOMETPHH.
KoncyabTanuu 2
IIpomexyTouHas aTTecTauus — IK3aMeH 8

Jist XapakTepUCTUKU YPOBHS OCBOEHHUS y4eOHOr0o MaTepHalia UCIOJIb3YIOTCS CIIEeAYIOITNEe0003HAUCHNUS

1. - 03HAaKOMUTEJBHBIN (y3HaBaHHE U3yUYEHHBIX 00bEKTOB, CBOWCTB);

2. - PETPOAYKTUBHBIN (BBITIOTHEHUE AEATEIHHOCTH MO 00pa3ily, HHCTPYKIIUU, METOIMYECKUMPEKOMEHIAIUSIM WU TIO]]
PYKOBOJICTBOM IPEIOIaBATENIs);

3. - IPOIYKTUBHBIHN (TUIAHUPOBAHUE U CAMOCTOSITEIbHOE BBITIOJIHEHHUE IESITEbHOCTH, PEIIEHUE MPOOJIEMHBIX,

CUTYalIMOHHBIX 3aJIaHU).



2.3 XapaKTepucTHKAa OCHOBHBIX BU/10B Y4eOHOM 1eATEJIbHOCTH 00 YUAOIIUXCS

Coaepxxanue o0yueHust

XapakTepucTHKa OCHOBHBIX BH/IOB /1eSITeIbHOCTH CTY/JACHTOB
(Ha ypoBHe y4eOHBIX el CTBHIl)

BBenenune

O3HaKOMJICHHE C POJIbI0O MaTeMaTHKH B HayKe, TEXHHMKE, JKOHOMHKE,
WHPOPMAIIMOHHBIX ~ TEXHOJOTHAX W  IMPAKTHYECKOH  JESTEIHHOCTH.
O3HaKOMIIEHHE C oeJIsAMU Y 3ala4aMi U3YUYCHUA MAaTCMATHKU ITPH OCBOCHHU N
npocdeccuit CI1O u cnienmansHocTelt CITO0.

1. AVITEBPA

Pa3BuTHE NOHATHAO
yucJjie

Brimonaenue apuMeTn4eckux IecTBUN HaJl YUCIIaMH, COYETast yCTHBIC U
nUChbMEHHbIE TIpreMbl. HaxoxaeHne npubinkKeHHbIX3HaYeHUM BEJIUUUH U
MOTPEITHOCTEH BBIYMCICHHUH (AOCOTIOTHON M OTHOCHUTENIBHOMW); CpaBHEHHUE
YHCIIOBBIX BbIpakeHHil. HaxoxxneHue ommbok B mnpeoOpa3oBaHUSX U
BBIYMCIEHUSX (OTHOCUTCS KO BCEM ITYHKTaM MPOTrPaMMBbl).

KopHu, crenennu,
Jorapu¢pmsl

O3HaKOMJIEHHE C TIOHATHUEM KOpPHsI N-I CTENEeHH, CBOMCTBAMU PAaIUKaIOB U
MpaBUJIaMU CpaBHEHUS! KOpHEW. PopMylIMpOBaHUE ONpEAETIeHUsI KOPHS U
CBOMCTB KOpHEH. BpluncieHue M CpaBHEHUE KOPHEW, BBHIIIOJIHEHHE
NPUKUAKY 3HaueHus KopHA. [IpeoOpazoBaHue YHCIOBBIX U OYKBEHHBIX
BBIPQXKEHUH, COJAEpXKAIMX paJuKaibl. DBplmoaHEeHWE pacyeToB MO
dbopMynaM, colep)KalluM  pajJuKalibl, OCYLIECTBIIsAA HEOOXOJUMbIe
MOJICTAHOBKM M mpeoOpa3zoBanus. OrmpeneraeHne PaBHOCHIBHOCTH
BBIPQXKEHUN C pagukagaMd. PelleHne MppanvoOHAIbHBIX YPaBHEHUM.
O3HakOMJIEHHE C TOHSATHEM CTENEeHHM C JCHCTBUTENbHBIM IOKa3aTeIeM.
HaxoxnaeHue 3HaueHUM CTENEHH, HCHOIb3YS MpU HEOOXOAMMOCTH
MHCTPYMEHTAJIbHbIE CPE/ICTBA. 3alKChIBAaHUE KOpPHS N-il CTENEHU B BUAE
CTENEeHHU ¢ JPOOHBIM MoKa3aTesneM U Hao0opoT. DopMynrpoBaHUe CBOWCTB
creneHed. BpluucieHne creneHedl ¢ panuOHAIBHBIM  IIOKA3aTENIEM,
BBIIIOJIHEHUE TPUKUAKU 3HAYEHHMS CTENEHHW, CPAaBHEHHE  CTEIICHEW.
[IpeobpazoBanue YHCIOBBIX M OYKBEHHBIX BBIPAKEHHH, COJEpKaIINX
CTCICHW, TNPUMEHSA CBOWCTBA. PelieHne mnoka3aTeabHBIX YpaBHEHUM.
O3HakoMJIeHUE C NMPUMEHEHUEM KOPHEW M CTENEHEeW TMpu BBIYUCICHUU
CPEIHUX, JEICHUHN OTPE3Ka B «30J0TOM CEUEHUW». PelieHne npukiaaHbix
3a/1a4 Ha CJIO0KHbIE TPOLICHTHI.

IIpeoOpa3oBanue
ajredOpanyeckux
BbIPa:KeHN i

Boinonnenue mnpeoOpa3oBaHUil  BbIpaKEHUM, MpUMEHEHHE (HOpMYII,
CBSA3aHHBIX CO CBOWCTBaMHU cTemeHed u JsorapudmoB. OrnpeneneHue
o0nacTd  JIOMYCTUMBIX 3HAUYEHUN JIOrapu@MUYECKOrO0  BBIPAKEHHUS.
Pemenue norapupmMuyeckux ypaBHEHUI, yriioB TOBOPOTa U OCTPBIX YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA MOOBSICHEHUE UX B3aUMOCBS3H.

2. OCHOBbBI TPUTTOHOMETPUH

OcHoBHbBIE
TPUTOHOMETPHYECKHe
TOKIECTBA

[IpumeHeHre OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB JUISBBIYUCICHUS
3HaUYEHUN TPUTOHOMETPHUECKUX (QYHKIUI 1O OAHON U3 HUX.

IIpeoOpa3zoBanusi
NMPoCTEeHImMX
TPHTOHOMETPHYECKUX
BbIPAKEHNH

N3yyenne OCHOBHBIX (OPMYI TPUTOHOMETPUU: (HOPMYIBI CIOKEHHS,
yABOEHUS, MPeoOpa3oBaHUsA CYMMBbI TPUTOHOMETPUYECKHX (DyHKUIUN B
MIPOU3BEJICHNE U NTPOU3BEJCHUS B CYMMY U IPUMEHEHHUE MPU BHIYUCICHUU
3HAQUEHHUS] TPUTOHOMETPUYECKOTO BBIPAKEHHS M  YIPOLIEHUS  €ro.
O3HakomMJI€HME CO CBOMCTBAMM CHUMMETPUM TOYEK HA EIMHUYHOUN
OKPYKHOCTH U MPUMEHEHHUE UX JIJIS1 BBIBOJA POPMYI MPUBEACHHUS.




IIpocreiimmue Pemenne mo ¢opmynaM M TPUTOHOMETPHYECKOMY KpPYyry HpPOCTEHIINX

TPUTOHOMeTPHYECKHEe | TPUTOHOMETPUUYECKUX YpaBHEHHH. [IpumMenenne o0mUXMETON0B peIIeHUs

YPABHEHHS U ypaBHEHUH (IIPUBEACHUE K JINHEHHOMY, KBaIpaTHOMY, METOJ] PA3JIOKEHUS

HepaBeHCTBAa Ha MHOKUTEIH, 3aMEHbI IIEPEMEHHOI) pu pelIeHun
TPUTOHOMETPUUECKUX YpaBHEHHI. YMEHUE OTMeUaTh Ha KPyre pelieHUs
IPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

ApKcHHYC, O3HakOMJICHHE C TOHATHEM OOPATHBIX TPUTOHOMETPHUECKUX (PYHKITUIL.

APKKOCHHYC, W3ydenue onpenencHuil apKCUHyca, apKKOCHHYCA, apKTaHI'€HCa YUCIIa,

APKTAHI€HC YUCjia

dbopmynHpoBaHHEe WX, HW300paKeHUE
IIPUMEHEHHE IIPU PELIICHUN YPABHEHUM.

Ha C€IMHUYHON OKPY)KHOCTH,

. ®YHKIIUHA, UX CBOVICTBA Y TPA®UKH

®yuknuu. [lonsitue o
HeNpepbIBHOCTH
byHkuun

O3HakOMJIEHHE C MOHSATHEM IEPEMEHHOM, MNpUMEpaMH 3aBUCHUMOCTEN
MeXxay nepeMeHHbIMU. O3HaKOMJIEHHE C TIOHATHEM TpaduKa, orpeeeHue
MPUHAJIEKHOCTH TOYKM Tpaduky ¢yHkiuu. OnpeneneHue no Gopmyse
MpOCTEHIe 3aBUCUMOCTH, BuAa ee Trpaduka. Beipaxenue mo dopmyne
OJIHOM TiepeMeHHOM uyepe3 apyrue. (O3HAKOMIIGHHE C OIpeAesieHUeM
¢dbyukuun, dopmynupoBanue ero. Haxoxnenue o0iiacTd omnpesesieHusl u
o0nacTu 3HauUeHUN QYHKIUH.

CaoiictBapyHKIHM.
I'padguueckan
HHTepIpeTanus.
IIpumepsl
(QYHKIHOHAJIBbHBIX
3aBHCHMOCTEH B
peaibHbIX Ipoueccax u
SIBJICHUSAX

O3HakomyieHHEe ¢ TpuMmepaMud (QYHKIMOHAIBbHBIX 3aBHCHUMOCTEH B
peabHBIX TMpolleccax M3 CMEXHBIX AUCHUIIIMH. (O3HaKOMIIEHHE C
JIOKa3aTEIbHBIMU PACCYKICHUAMU HEKOTOPBIX CBOWCTB JIMHEWMHON WU
KBaJIpaTUUHOM (YHKIUI, IPOBEJAECHNE UCCIIEeIOBAaHUS JIMHEWHOM, KyCOYHO-
JUHEHHOMN, TPOOHO-IMHENHON U KBaApaTUYHOU (YHKIIMH, TOCTPOCHHE UX
rpaduxoB. Iloctpoenne u urenue rpaduxos ¢ynkuuii. WccnenoBanue
¢yskuun. CocraBieHne BHUIOB (DyHKIMI 110 JaHHOMY YCJIOBHIO, pEILICHHUE
3a/1a4y Ha SKCTpeMyM. BreimonHenue npeodbpazoBanuii rpaduka GyHKIIHH.

OoparabledyHKIn

N3yuenne nousatus oOpatHoit (yHKIUY, ONIpe/ieJIeHHE BUAA U MOCTPOCHHE
rpaduka oOpaTHON (PYHKIIMU, HAXOXKJICHHE €€ O00JIACTH OMpEeNeICHUs U
obnactu 3HaveHuil. [IpumMeHeHne CBOWCTB (DYHKIMHA TPH HCCICIOBAHUU
YpaBHEHUN U peUIeHUH 3aad Ha 3KcTpeMyM. O3HaKOMJICHHE C MOHSITHEM
CJIOKHOHM (QyHKIIMH

Crenennsble,
nokasareJibHbIe,
JorapupmMuyeckue u
TPUTOHOMETPUYECKHUe
¢ynkuun. Oo6parTHbie
TPUTOHOMETPUYECKHUe

GyHkuun

Brruncnenue 3naueHuit GyHKIUN MO 3HAUYCHUIO apryMeHTa. OmnpeaeneHue
MOJIO)KEHUS TOYKM Ha rpaduke MO ee KOOpAWHATaM U HaobOpoT.
Hcnonws3oBanne CBOUCTB (PYHKIUI JUIsl CpaBHEHUSI 3HAYCHHM CTENEHEH U
norapudmoB. Iloctpoenue rpaduKoB CTENEHHBIX M JOrapuPMHUUECKUX
¢byukiuii. PemenunenokasatenbHbIX U JIOTapU(PMUUYECKUX YPaBHEHUH U
HEpPaBEHCTB IO W3BECTHBIM ajaroputMam. O3HAaKOMJIEHHE C TMOHSTHEM
HENpPEephIBHONW TepuoanyYecKol QyHkuuu, (OpMyIUpOBaHHE CBOICTB
CUHYCa M KOCUHYCAa, MOCTpOeHUe UxX rpadukos. O3HaKOMJICHHE C IOHATUEM
rapMOHUYECKHUX KOJeOaHUI U MpuMepaMy rapMOHHYECKUX KOJIeOaHUM st
OTHMCAHUS POIECCOB B PU3UKE U APYTruX 001acTax 3HaHus. O3HaAKOMIIEHUE
C TOHSATHEM pa3pbIBHOM mMepuoandeckoi (yHKIUU, (QOpMYIHpOBaAHUE
CBOICTB TaHI'€HCa U KOTAaHT'€HCa, TOCTpoeHue ux rpapukoB. [Ipumenenue
CBOMCTB (QYHKIUI JA7s CpaBHEHHsS] 3HAYEHUH TPUTOHOMETPUUYECKUX
GyHKIUH, pelieHus TPUTOHOMETpUYecKnX ypaBHeHud. I[loctpoeHue
rpauKoB OOpaTHBIX TPUTOHOMETPUYECKUX (DYHKIUI U OmpeneneHue Mo
rpadukam ux cBONCTB. BrimonHenue nmpeodpazoBanus rpadukos.

4.

HAYAJA MATEMATHYECKOI'O AHAJIM3A




IHociieroBare ILHOCTH

O3HaxkoMIIEHHE C TOHATHEM YHCIOBOM MOCIEA0BATEILHOCTH, CIOCO0aMU ee
3a/1aHus, BBIYMCIECHUSAMU €€ 4jaeHOB. O3HAaKOMIIEHHE C MOHATHEM IIpenenia
MOCJIEOBATENbHOCTH.  (O3HAKOMJIEHME  C  BBIYMCIEHUEM  CYMMBI
OECKOHEYHOT'0 YHCIOBOTO psiia HA TPUMEpE BBIYHUCICHUS CYyMMBI
OeckoHEeYHO yOBIBaroIIeii reoMeTpuyeckoil mporpeccuu. Perienne 3amau
Ha  [puUMeHeHHe  (OopMyJibl  CyMMbl OECKOHEYHO  yObIBarolei
r€OMETPUYECKON MPOTPECCUMN.

IIpousBoaHas u ee
NpUMEHeHHe

O3HaKoOMJIEHHE € MOHATUEM NpoU3BOAHON. M3yueHue u GpopmynupoBaHue
€€ MEXaHMYECKOI0 M TI'€OMETPUUYECKOTO CMBIC/IA, H3YYEHHE alropuTMa
BBIUMUCIICHUSI TPOM3BOJAHON Ha IMpUMEpPE BBIYUCIECHHUS MIHOBEHHOMN
CKOPOCTH U yIJIoBOro ko3(duimenta kacatenbHo. CocTaBieHue
ypaBHEHHUs  KacaTeJIbHOW B  oOO0meM BUIE. YCBOEHHE  MPaBUI
T depeHurpoBaHysl, TaOIUIBI TPOU3BOJHBIX AEMEHTAPHBIX (DYHKUIUH,
npuMeHenue it nuddepennrpoBanns GyHKIIUNA, COCTABIEHUS YpaBHEHUS
KacaTenbHOM. IM3ydyeHue TeopeM O CBA3M CBOMCTB (YyHKUUMH U
MIPOU3BOJIHOM, popMynmpoBka ux. [IpoBeseHne ¢ MOMOIIBIO MPOU3BOAHOMN
uccinenoBaHus (QYHKIUHM, 3aJaHHOM (OpMysoi. YCTaHOBJIEHHE CBSI3U
CBOMCTB (yHKIMHM M TpOU3BOJHOW 1O uX rpaduxam. [Ipumenenue
MPOM3BOJHOM I peuieHusl 3aJad Ha HaxOoXJACHHE HauOOJbIIEro,
HaMMEHBIIEr0 3HAY€HUs U Ha HaX0XKJIEHUE SKCTPEMYyMa.

ITepBooOpa3nas u
HHTErpaJ

O3HakoMJIEeHHE C TMOHSTHEM HHTerpana W nepBooOpasHoil. 3ydenue
MpaBUJIa BBIYMCIICHUS NepBo0Opa3Hoi U TeopeMbl HbtoToHa — JleiOHuna.
Pemenne 3ama4d Ha cBSI3b MEPBOOOPA3HON U €€ IPOMU3BOJIHOM, BBIUMCICHUE
nepBooOpazHol st AaHHOW (yHKIuU. Pemenue 3agad Ha mpUMEHEHHE
WHTerpaia Jyisi BolYMcIeHus: (U3NYECKUX BETMYNH U TI0UIaIeH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHHMS UCHCTEMbI
YPaBHEHHUIA.
HepaBencrBa u
CHCTeMbI HEPABEHCTB €
ABYyMsiTiepeMeHHbIMU

O3HakOMJIEHHE C MPOCTEHIIMMU CBEACHUSMU O KOPHSIX alredpandecKkux
ypaBHEHUH, MOHATUSIMHU UCCIEAOBAHUSI YPABHEHUW U CUCTEM YpPaBHEHUM.
N3yyenune Teopuu paBHOCUIBHOCTH YpaBHEHHM U €€ MpUMEHEHUs.
[loBTOpEeHue 3amucu peumieHUs CTAaHIAPTHBIX YpaBHEHWM, MPUEMOB
npeoOpazoBaHusl YpaBHEHUN JUIsl CBEJCHHSI K CTaHAAPTHOMY YPaBHEHHUIO.
Pemenne  panuoHanpHBIX,  HpPpAlMOHAIBHBIX,  IOKA3aTeIbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUU M cucTeM. Vcronb3oBaHHe CBOMCTB H
rpadukoB GyHKUIUN IS pemieHus ypaBHeHH. I[loBTOpeHHE OCHOBHBIX
IPUEMOB peIlleHus cucTeM. PelieHune ypaBHEHHUH € MPUMEHEHHEM BCEX
npueMoB (pa3ioXKeHUS HAa MHOXKUTEIH, BBEACHUS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Trpaduueckoro meroja). PemieHue cucreM ypaBHEHUH C
OPUMEHEHUEM Ppa3lUYHbIX CcrocoboB. (O3HaKkoMmJeHHE ¢  OOIMUMHU
BOIIPOCaMH PELICHUS] HEPABEHCTB U MCIIOJIb30BaHUE CBOMCTB U I'padukoB
(GyHKIUH TOpu pelieHHH HEpaBeHCTB. PellieHHe HEpPaBEeHCTB U CHCTEM
HEPAaBEHCTB C MPUMEHEHUEM pa3INuHbBIX crnocoboB. [Ipumenenue
MaTeMaTHYECKUX METOJOB JJIsi PELICHUs COJEp)KaTelbHBIX 3373y U3
pa3nuuHbIX o0nacTell HaykKu W TpakTUku. HTepmperupoBanHue
pE3yNbTATOB C YYETOM pPEabHBIX OIPAHUYEHUMN.

6. JIEMEHTbHI KOMBUHATOPUKHU, TEOPUU BEPOSATHOCTENA UCTATUCTUKH




OcHOBHbIE IOHATHSA
KOMOUHATOPUKH

W3ydenue mnpaBuia KOMOMHATOPHUKM M TIPUMEHEHHE TIPU PELICHUU
KOMOMHATOpHBIX 3amay. PermeHne KOMOMHATOPHBIX 3aJad METOJIOM
nepebopa W MO MpaBwily YMHOXKEHHUS. O3HAKOMIIEHHE C TOHSATHSIMHU
KOMOWHATOPHUKH: pa3MEIICHUSIMH, COYECTAaHUSIMH, IE€PECTAHOBKAMHU H
bopmynamu a5t ux BeranciaeHus. OObsCHEHUE U IPUMEHeHue GopMyIt s
BBIUMCIICHUS pa3MEIICHUH, MEPEeCTaHOBOK M COYETAHWH TpPU  pEIICHUH
3anad. O3HakomiieHue ¢ 6uHoMoM HprotoHa u TpeyronbHukom [lackas.
Pemenne mpakTHYecKMX 3a7ad C HMCIOJB30BAHUEM MOHSATHH W TPaBUI
KOMOWHATOPHKH.

DJIeMeHTbI TeOpUH

N3yyeHne  KJIacCHYECKOTO  OIpPENEIEHHs]  BEpOSTHOCTH,  CBOMCTB

BepOsSITHOCTEM BEPOSITHOCTH, TEOPEMBI O CyMMe BeposATHOCTed. PaccMoTpenuenpumepoB
BBIUMCJICHUSI ~ BepoATHOCTeW. Pemenne 3amau Ha  BBIUMCIEHUE
BEPOSITHOCTEN COOBITHIA.

IIpencraBienue O3HakomMJIeHHE C  TPEJICTAaBIEHHEM  YHCJIOBBIX  JIAHHBIX H  HX

AAHHBIX (Ta0IUIbI,
auarpamMmsLrpaguku)

XapakTepUCTHKaMU. PelieHne mNpakTUUeCKHX 3aJad  Ha 00paboTKy
YHCIIOBBIX JIAHHBIX, BEIYHCIICHUE UX XapaKTEPUCTHUK.

7. TEOMETPUA

IIpsimble U MJIOCKOCTH
B IIPOCTPAHCTBE

@dopMynupoBKa M TNPUBEICHHE JI0KA3aTENbCTB IPU3HAKOB B3aUMHOIO
pacrosoKeHusi MpAMBIX M IIOCKOCTel. Pacro3HaBaHue Ha ueprexkax u
MOJIETISIX PA3UYHBIX CIIy4aeB B3aMMHOI'O pACMOJIOXKEHUS MPSAMBIX U
IJIOCKOCTEM, apryMEHTHPOBAaHHWE CBOMX CyxiaeHud. dopmynupoBaHue
orpezieNieHU, MPU3HAKOB U CBOMCTB MapaljIeNIbHbIX U MEePIEHIUKYISIPHBIX
IUIOCKOCTEM, NBYTPAaHHBIX WMIIMHEHHBIX YTIJI0B. BbIMoSiHEHUE MOCTPOEHUS
YIJIOB MEXKIY NPSIMBIMH,IPAMONA U IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMHU IO
ONMCAHUIO U PacClO3HAaBaHUE MX Ha Mojensax. [IpumeHeHue npus3HAKOB U
CBOMCTB pAaCIIOJIOKEHUS MPSAMBIX M IUIOCKOCTEH IPU PELICHHUH 3a4ad.
N300paxenne Ha pHCYHKax W  KOHCTPYMpPOBAaHHE Ha  MOJEIAX
MEPIEHIUKYJISIPOB U HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, NapajljieiabHbIX
IJIOCKOCTEH, YIJoB MEXIy NpsIMOM M IUIOCKOCTBIO U OOOCHOBaHUE
nocTpoeHus. PenieHue 3a1a4 Ha BBIYMCIECHUE T'€OMETPUYECKUX BEJINYUH.
OnuceiBaHME PACCTOAHUS OT TOYKM JI0 IUIOCKOCTH, OT HpPsAMOM 110
IJIOCKOCTH, MEX/Y IJIOCKOCTSIMHU, MEXIY CKPEUIMBAIOIIMMUCS MPSMBIMU,
MEXJy MPOU3BOJILHBIMHU (pUrypamu BHpocTpaHCcTBe. DPopMylIupoBaHUE U
JIOKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TEOPEM CYyIlIECTBOBAHUS,
cBoiictBa). IM3o0pakeHne Ha uyepTexax M MOJEISAX PACCTOSHHUS H
000CHOBaHKE CBOUX CykJeHui. OmnpeneneHue U BbIYUCICHHE PACCTOSIHHIMA
B mpoctpaHcTBe. [Ipumenenue Qopmyn u TeopeMm IUIAHUMETPUH IS
pemienuss  3amad.  O3HAKOMJIGHME C  MOHSATUEM  [apajuieIbHOTO
INPOEKTUPOBAHUS M €ro cBoWcTBaMH. DOpMyIupOBaHUE TEOPEMBI O
IUIOIIAAM OPTOTOHAJIBHOM MPOEKUUH MHOroyrojpHuka. I[IpuMmenenue
TEOpUU JIJIs1 000CHOBAHMSI TOCTPOCHUMN U BBIUMCICHUNA. APTYMEHTUPOBAaHUE
CBOMX CYXICHHUH O B3aMMHOM PAaCIHOJIOKEHUU MIPOCTPAHCTBEHHBIX UTYP.




MHOrorpaHHMKH

Onucanve ¥ XapakTEpUCTUKAa pa3IMYHbIX BUJOB MHOI'OI'PAHHUKOB,
IIEPEUNCIIEHUE UX DJIEMEHTOB U CBOMCTB. 11300pakeHre MHOIOIPaHHUKOB U
BBIIIOJIHEHUE NTOCTPOEHHUS Ha U300pPaKEHUAX U MOJEISAX MHOTOI'PAaHHUKOB.
Bblunicnenue JMHEWHBIX 3JEMEHTOB M YIVIOB B IPOCTPAaHCTBEHHBIX
KOH(UTypaIusx, apryMeHTUPOBAHHE CBOUX CY)KJICHUN. XapaKTepUCTUKA 1
U300paKEHUE CEYEHMs, PAa3BEPTKM MHOTOTPAHHMUKOB, BBbIUHCICHHE
wiomane mosepxHocTei. IlocTpoeHne mpocTedmmux cedeHuid KyoOa,
pU3MBbI, upaMubl. [Ilpumenenne GpakToB U CBEICHUNA W3 TUIAHUMETPHUH.
O3HaKOMJIEHHE CBUJIaMU CUMMETPUN B IMPOCTPAHCTBE, (POpMyIHpoBaHUE
ONpPENEICHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU TEJ BPALICHUSA U
MHOTOrpaHHUKOB. [IprMeHeHne CBOMCTB CUMMETPUUIIPU PELIEHUH 3a7ad.
Wcnonb3oBaHne nOpUOOpETEHHBIX 3HAHMW A HUCCIEAOBAHUA U
MOJAEIUPOBAHUSA  HECIOXHBIX  3a/4ad. N300paxkeHne OCHOBHBIX
MHOTOI'PaHHUKOB M BBIIIOJIHEHUE PUCYHKOB I10 YCJIOBHSIM 3a/a4.

Tesia 1 MOBEPXHOCTH
BpalleHHsA

O3HakoMJIEeHME C BHJAMU Tell BpalleHus, ¢(OpMYyJIUPOBAHUE UX
omnpeneneHu U cBOMCTB. DOpMyJIMpOBaHME TEOPEM O CEYEHUHU IIapa
IUIOCKOCTBIO M IUIOCKOCTH, KacaTelbHOW K cdepe. XapakTepuCTUKa U
n300paXkeHue TeN BpallleHus, UX pa3BepTKH, ceueHus. Pemenue 3agad Ha
MIOCTPOCHHUE CEUEHUM, BBIUMCICHNUE UINH, PACCTOSHUMN, YTJIOB, TUIOIMIAACH.
[IpoBenenne AoOKa3aTeNbHBIX pACCY)KICHHW TIpU pENIeHWH  3a/ad.
[IpuMeHeHne CBOMCTB CUMMETPHUH IIPU PEIEHNN3a/1ad HA Tejla BpPallCHUs,
koMOuHanuio Ten. M300pa’keHue OCHOBHBIX KPYTJIBIX T€J U BHIIIOJHEHHE
PHUCYHKA 10 YCJIOBHIO 33J1auu.

HN3mepenus B
reoMeTpuu

Os3HakOMJIEHHE C TOHATHSAMM IUIOIAAM M 00beMa, aKCUOMaMH U
cBoiicTBaMu. Pemenre 3a1a4 Ha BRIYMCICHUE TUTOMIAACH TIIOCKUX(PUTYP C
MMPUMEHEHHEM COOTBETCTBYIOIMMX (opmMyl U (PAKTOB W3 IIAHUMETPHUH.
N3yuenne TteopeM O BBIYUCICHHH OOBEMOB MPOCTPAHCTBEHHBIX TeEI,
pereHue 3a7a4 Ha MpUMEHEeHHe (HOPMYJIBBIYUCICHHS 00beMOB. M3yueHune
(hopMyJ 1711 BBIYKCIICHHS TITOMIA I TOBEPXHOCTEH MHOTOI'PAaHHUKOB U TEJT
BpamnieHus. (O3HaKOMJIEHHE C  METOJIOM  BBIYMCICHUS  IUIOMIATH
noBepXHOCTH cdepbl. PemieHne 3amad Ha BBIUKCICHUE TUIOMIAACH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEII.

Koopaunats u
BEKTOPbI

O3HakoMJIeHHE C MOHATHEM BeKTopa. V3ydyeHue AeKapTOBOM CHCTEMBI
KOOpJMHAT B IPOCTPAHCTBE, IOCTPOCHHUE 110 33/1aHHBIM KOOPAMHATaM TOYEK
U IUIOCKOCTEH, HaxOoXkJeHHe KoopauHaT Touek. HaxoxneHue ypaBHeHUit
OKpPY)KHOCTH, c(epbl, IUIOCKOCTH. BpIuncieHne paccTOsSHUN Mexy
TOuKamMu. V3ydeHue CBOWCTB BEKTOPHBIX BEJIMYUH, MPABUWII PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IMPABUJI HAXO0XIAEHUS KOOpIUHAT
BEKTOpa B IPOCTPAHCTBE, MpaBWJ ACUCTBUM C BEKTOpaMH, 3aJaHHBIMU
KoopauHaTtamu. [IpumMeHeHue Teopuu Mpu peleHuy 3a7ay Ha JAEHCTBUS C
BeKTOpaMH. M3yueHue CKaJIsipHOrO NMPOU3BEJICHHS BEKTOPOB, BEKTOPHOI'O
yYpaBHEHHUs NPsIMOM U II0cKOCTH. I [pMeHeHne TeopuM IpH peLIeHUH 3a7a4
Ha JEWCTBHS C BEKTOPAMM,KOOPAUHATHBI METOJ, IPUMEHEHUE BEKTOPOB
JUIL BBIYUCIICHMS] BEIMYMH YIJIOB M paccTosHui. O3HakoMieHHe ¢
JIOKA3aTeIbCTBAMHA TEOPEM CTEPEOMETPUM O B3aUMHOM DPAacCIIONIOXKEHUH
OPSIMBIX U IIJIOCKOCTEN € UCIOIb30BAHUEM BEKTOPOB.







3. YCJI0BUA PEAJIM3AIINN PABOYEH INPOI'PAMMUBI
OBIIEOBPA3OBATEJLHOM JUCIIUIIJIAHBI

3.1. MarepuajJbHO-TeXHUYECKOe ol0ecriedeHme

[Ipu peanuzanuu obOpazoBaTelbHOW TporpamMmbl o creuuaibHoctu 09.02.07
NudopmarmonHble CHCTEMbl M MPOrPAMMHUPOBAHHME HCIIONB3YIOTCA CIEAYIOLIUE
KOMITOHEHThI MaT€pUaIbHO-TEXHUYECKON 0a3bl A1 U3yUYEeHUS TUCLMIUIAHBI.

VYyeOnast ayautopuss 5 Ha 30 mMOCagouHBIX MECT AJiA MPOBENECHUS Y4eOHBIX
3aHATHIM BCeX BUAOB (B T. 4. MPAKTUYECKON MOATOTOBKH OOYYAIOUIUXCS ), TPYNIOBBIX U
MHIUBUIYAJbHBIX KOHCYJbTAlMH, TEKYIIErO0 KOHTPOJS U MPOMEXYTOUYHOM aTTECTalluu
no anpecy yia. llpsuumnukoBa n. 14 crp. 6 yueOnbii kopmyc 21. [lepconanbHblit
KOMIIBIOTEP C BBIXOJIOM B HUHTEPHET, SKpaH AJI MPOEKTOpa, TOCKa MapKepHasi, MPOEKTOp,
2 KOJIOHKH, Y4EOHbIE CTOJIbl, YYHCHUUECKUE CTYJIbs, KJIaBUATypa, KOMIIbIOTEPHAs MBIIIIb,
HarJIsiIHble TOCOOUS, TITaAKaTHI.

[lomemienre nasi CaMOCTOSITENIBHOM paboOThl OOydaromMXcs, ayguTopusi 6, c
BBIXOJIOM B ceTh «VHTepHeT» W J0CTYNOM B 3JIEKTPOHHYIO HWH(MOPMAIIMOHHO-
oOpa3oBaTelbHYyI0 Cpely yHUBepcuTeTa mo ajapecy yi. [lpsaummnnkoBa a. 14 ctp. 6
yueOHbIi Kopryc 21, ciennanu3upoBaHHas MeOeb: CTOJIbl yYeHHUECKHE — 6 HIT., CTYJIbs
— 12. Texuuueckue cpeacTBa oOydeHHss U MaTepuaibl: [lepcoHaabHble KOMIBIOTEPHI C
BBIXOJIOM B HHTEPHET — 6 IIT.

[lomemenre nmsi caMOCTOSITENIbHOM paboThl oOydaromuxcs — LleHTpanbHas
HayyHast O6uOnnorexka nMmenu H.UM. JKeneznoBa mo anpecy JlucrBenHuuHnas amies, 2,
KOpIl. 1, — unTanbHbIE-KOMIIbIOTEPHBIE 3aJbl (Ha 50 mOCaJOYHBIX MECT) C BBIXOJOM B
UHTEpHET.

Ilepeuenvy ne 00x00UMBIX KOMNAEKMO8 JUUEHIUOHHO20 RNPOPAMMHO20
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007), Omnepauuonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckui.

3.2. YueOHast JuTepaTrypa W pecypcbl  HHPOPMALMOHHO-
o0pa3oBaTeJIbHOIl  cpelbl YHHBEpPCUTETa, BKJIKWYAs  NepeyeHb  y4eOHO-
METOAUYECKOro o0ecreYeHusi sl CAMOCTOSATEbHON PpadoThl 00y4almMXCs IO
AUCUMIIJIMHE

OcHoBHas1 uTEpaTypa:

1. Marematuka.  Ilpaktukym:  yueOHOe  mocoOue  IJIi  CpPeaHETo
npodeccuonanpHoro oopaszoBanus / O. B. TarapaukoB [u 1p.]; mox obmel peaakimue
O. B. TarapuukoBa. — MockBa: W3marenscTtBo FOpabit, 2021. — 285 c. -

(ITpodeccunonansuoe obpazosanue). — ISBN 978-5-534-03146-1. — TekcT:37eKTPOHHBIH
I/l O6pazoBarenbHas mwiathopma FOpaiit [caiT].
2. MaremaTtuka: y4eOHUK TSI CpEeHEr0 MPO(ECCHOHATBEHOTO 00pa3oBaHus /
O. B. TarapuukoB [u np.]; mona obmei penakuueid O. B. TarapHukoBa. — MockBsa:
NznarensctBo KOpaiit, 2021. — 450 c. — (ITpodeccnonanproe oopazosanue). — ISBN 978-
5-9916-6372-4. — Tekct: anekTpoHHbIH // OOpa3zoBatenbHas miaThopma FOpaiit [caiT].
JlonoTHUTEIbHAS JIUTEpPaTypa:



1. [Mumaue, B. C. Maremaruka: y4eOHUK M TPAKTUKYM JUIsI CPEIHETrO
npodeccuonansHoro odpazosanus / B. C. lllunaues; nox penakuueit A. H. Tuxonosa. —
8-¢ wu3n., mepepab. u nom. — MockBa: MznarensctBo HOpaiit, 2021. — 447 c. —
(ITpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-13405-6. — TekcT: 231eKTpOHHBIN
Il O6pazoBatenbHas miathopma FOpaiit [cait].

YueOHO-MeTOANYeCKHe MAaTePpUAJbI:

1. Mertoauyeckne ykazaHusl K MPaKTHYECKUM/Ia00paTOpHBIM paboTam
(Onextponnsiit pecypc)/ Koposun F0.U., 'opoxos JI.B., — Mocksa: PTAY-MCXA, 2021
— 9bC — «PTAY-MCXA»

Humepnem-pecypcut

OnextpoHHo-0ubnuoTeunas cucrema PITAY-MCXA umenu K.A. Tumupsizea
(manee DBC) caiit — www.library.timacad.ru

Hayunas snexrponnas 6ubnunoreka «KubdepJlenunka» — https://cyberleninka.ru/

CereBast 251IeKTpOHHAsi OMOIMOTEKA arpapHbIX By30B —
https://e.lanbook.com/books



http://www.library.timacad.ru/
https://cyberleninka.ru/
https://e.lanbook.com/books

4.  KOHTPOJIb

U OLEHKA

PE3YJIBTATOB

OBIIEOBPA3OBATEJBHOM JUCITUIIJIAHBI

KOHTposb 1 O11eHKa Pe3yJIbTATOB OCBOCHMS YUEOHOIO MpPEeaMETa OCYIIECTBIIAECTCS
IIPENOAABATEIIEM B IIPOLIECCE MPOBEICHUS IPAKTUYECKUX 3aHATUM, & TAK/KE BBIITOJHEHUS
oOy4YaromMUMHUC HMHIWBUAYAJIbHBIX 3aJaHUM, MPOEKTOB, HCCIENOBaHUN, B (opme

KOHTPOJIBbHOHN pabOThI, 3K3aMeHa

OCBOEHUA

PesynbTarsl 00yueHus

Kpurepuu onenku

MeTtonasl
OILIEHKU

- c¢(OpPMHUPOBAHHOCTh TIPEICTABICHUN O
MaTeMaTHUKe KaK yHHBEPCAJIHLHOM  SI3bIKE
HAyKH, CPEJCTBEMOJICIIMPOBAHUS SBICHUI U
MIPOIIECCOB, HJICAX M METO/IaX MATEMAaTHKU;

- TOHWMaHWE 3HAYUMOCTH MAaTEMaTHUKU
JUIS  HAyYHO-TEXHOJOTHYECKOTro Iporpecca,
c(hOpMUPOBAHHOCTH OTHOIIEHUS K
MaTeMaTHUKE KaK K YacTH OOIICUeITIOBEYECKOM
KyJIbTYphl Yepe3 3HAKOMCTBO C HCTOpUEH
pa3BHUTHSA MaTeMaTHKH, IBOJTIOIIHECH
MaTeMaTUUEeCKUX HUJICH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHHS,
MIPOCTPAHCTBEHHOTO BOOOpaKEHUH,
QITOPUTMUYCCKOW KYJIBTYPBI, KPHTHYHOCTH
MBIIIICHUS. Ha YPOBHE, HEOOXOIUMOM ISt
Oymymiei mpoeCCHOHAIBHON ACSITEIIBHOCTH,
Ui TPOJOJDKEHHS  0Opa30BaHMS u
caMmo00pa30oBaHusI;

- OBJIaJICHHE MaTeMaTHYeCKUMU
3HAHUSMH ¥ YMEHMSIMH, HEOOXOAUMBIMU B
MOBCEIHEBHOM  JKM3HU, JJS  OCBOCHHUS
CMEXHBIX €CTECTBEHHO-HAYUYHBIX JAUCLUILINH
U JUCUUIUIMH TPO(EeCcCHOHAIBHOTO IUKJIA,
JUIA TIOJTydeHus oOpa3oBaHus B 00JacTsIX, HE
TpeOyromux yriayOrleHHOW MaTeMaTH4ecKOn

IIOATOTOBKH,
- T'OTOBHOCTB n CITIOCOOHOCTE K
O6p330BaHI/IIO, B TOM YqHucie

caMoo6pa30BaHmo, Ha IIPOTAKCHUU BCeH

J)KM3HHM,  CO3HATeJLHOE  OTHOIIEHHE K
HENpepeIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
YCHEITHOM npodeCCHOHATBHON n
OOIIIeCTBEHHOH IeITEILHOCTH;

- TOTOBHOCTb M  CIIOCOOHOCTH K
CaMOCTOSITEIbHOM TBOPYECKOU u

OTBETCTBEHHOM AEATEIBHOCTH;

- TOTOBHOCTh K KOJUIEKTMBHOH paboTe,
COTPYJHUYECTBY CO  CBEpCTHHUKaMU B
0o0pa3oBaTeNnbHOM, OOIIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeIOBATENIbCKOM, MPOEKTHON U
IPYTUX BUJAX JESITEIBHOCTH;

- YMEHHE CaMOCTOSTEIBHO OIPEAEIATh
LENU JIeATENbHOCTH M COCTAaBJISTh IUIAHBI

Coneprxanue u 00beM
MaTepuana, MIOJIJIEKAIIET0
IIPOBEPKE, onpezensercs
IIpOrpaMMon y4eOHUKOM.
BrisiBnenue MIOJIHOTBI,
IPOYHOCTH YCBOEHUS
00y4aroluMuUCcs TEOPUU HyMEHUE
IPUMEHSTh €€ Ha NPAaKTHKE B
3HAKOMBIX U HE3HAKOMBIX
CUTYaIUsX. VYuureiBaeTcs
MOKa3aHHBIE CTY/IEHTAaMH 3HAHUS
u ymenus. OIleHKa 3aBUCUT OT
HAJTNYHS u Xapakrepa
MOTPELIHOCTEMH, JIOITyIIEHHBIX
00yJaroIuMHUCS.

Cpenu

n

MOTPENTHOCTEN
BBIICTISIOTCS OIINOKH u
HexoueTsl. OmmOKoNW cumrTaercs
MOTPEIIHOCTb, eciu OHa
CBUJETENBCTBYET O TOM, 4TO
CTYIEHT HE OBJa/iel OCHOBHBIMU
3HAHUSMU W (WJIM) YMCHHSIMH,

YKa3aHHbIMHU B ImporpamMmme.
HCI[OIICTaMI/I CUHMTAIOTCA
IIOrp€IIHOCTH, KOTOPBIC HC

NPUBEIH K HCKAKEHHIO CMbICIA
MOJTYYEHHOTO OTBETA YYaIlerocs
Opd  YCTHOM ¥ HHCbMCHHOM
OIpocax, HPOBOIUTCS 1o
ISATHOATUTEHON cHCTEME.
[IpenogaBaTesib MOXKET MOBBICUTD
OTMETKY 332 OPUTMHAIIbHBIH OTBET
Ha BONPOC WA OPUTHHAIBHOEC
peleHne  3aJa4d, — KOTOpbIE
CBUJICTEIILCTBYIOT O  BBICOKOM
ypOBHE BIIQJICHUS
UH(POPMAIMOHHBIMH

TEXHOJIOTHUSIMH ~ ydallluMCsl, 32
pelieHue 0osee CI0XKHOM 3a1auu
WIA OTBET Ha OoJiee CIOXHBIN
BOIIPOC, TPeNIOKEHHBIE
CTYJICHTY JIOTIOJIHUTEIILHO IOCIIE
BBIMIOJIHEHUSI WM OCHOBHBIX

Texymui
KOHTPOJIb:

- OIpoC YCTHBIN
(ppoHTaNBHBI);

- TECTUPOBAHUE;

- BBITIOJIHEHUE
MIACbMEHHOU
paboThI;

- BBITIOJIHEHUE
MPAKTUYECKOU
paboThI
(MHIMBUTyallbHAS
dbopma paboThI)

IIpomexyTounas
aTTecTanus B
dbopme:

1 ceMecTp
KOHTPOJIbHAS
pabora

2 CEMECTp
HK3aMEH.

Merton npoBeneHus
MPOMEKYTOYHOMN
aTTecTaluu 2
cemMecrpa:
BBIIIOJIHEHHE
9K3aMEHaIlHOHHOI'O
KOMILIEKCHOTO
3aJaHUs




NESITENIbHOCTH; CaMOCTOSITENILHO
OCYIIECTBIIATD, KOHTPOJIMPOBATh u
KOPPEKTUPOBATh JEATEIbHOCTD;

- HCII0JIb30BaTh BCE BO3MOXHbBIE PECYPCHI
JUId JTOCTHMXKEHHUS IIOCTaBJICHHBIX LEJIeH U
peauzanuu IJIAaHOB JIESITENIbHOCTH;
BBIOMPATH YCIICUTHBIE CTPATETHH B PA3INIHBIX
CUTYaLUsX;

- YMEHUE MpPOAYKTHBHO 0OIIaThci U
B3aUMO/ICHICTBOBATh B MPOLIECCE COBMECTHOM
JEATENbHOCTH, YYUTBIBATH TMO3UIMH JIPYTHX
YYaCTHUKOB  JESITEIBbHOCTH, 3(PPEKTUBHO
paspeniaTh KOH(IUKTHI;

-BJIaJICHE HaBbIKaMU [103HABATEIbHOM,
y4eOHO- HCCIIe0BaTENbCKOW M IMPOEKTHOMN
NEeSITeIbHOCTH,  HABbIKAMU  pPa3peIICHUs
nmpoOyeM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIbBHOMY MIOUCKY METOJI0B
pelIeHNs MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHbBIX METOJIOB TIO3HAHMUS,

- TOTOBHOCTh M  CHOCOOHOCTH K
CaMOCTOSITEIIBHOU MH(OPMaLIOHHO-
MO3HABATEIbHON  JI€ATEIbHOCTH, BKIIIOYAs

YMEHHE OpPUEHTHPOBATHCA B  PA3TUIHBIX
UCTOYHUKAX  HH(OpMALUU,  KPUTUUYECKH
OLICHUBATD u HUHTEPIPETUPOBATH

nH(pOpMaLIKIO, TOIYYaeMyl0 U3 Pa3IuYHbIX
HUCTOYHUKOB;

- BJQJICHUE S3bIKOBBIMH CpPEICTBAMHU:
yMEHHE SICHO, JIOTHYHO M TOYHO H3JaraTh
CBOIO  TOYKY  3pEHHUS,  HCIOJIb30BATh
a/IeKBaTHbBIE SI3bIKOBBIE CPE/ICTBA;

- BJIaJICHHME HaBBIKAMU I103HABATEIbHOMN
pediiekcr Kak OCO3HaHHUS COBEPILIAEMBIX
JNEUCTBUIM W MBICIUTEIbHBIX MPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHH, TpaHHI] CBOETO
3HAHMS U HE3HAHMsI, HOBBIX MTO3HABATEIbHBIX
3a/1a4 U CPEJICTB JJIsl UX IOCTHKECHUS;

- IeNeyCTPEeMIICHHOCTh B TIOMCKAaX U
NPUHATHH PELIeHUH, COOO0pa3sUTEeIbHOCTh H
UHTYUILIHS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MIpeJICTaBJICHUI; CIOCOOHOCTH BOCIIPUHUMATD
KpacoTy ¥ TapMOHUIO MHUDA;

- ¢(hopMHPOBAHHOCTh MPEICTABICHUI O
MaTeMaTHKe, KaK YaCTH MUPOBOU KyJIbTYpPbl U
MeCT€  MaTeMaTMKM B COBPEMEHHOM
[MBUIIU3AIMH, CIIOCO0aX OMHMCAHUS SBICHHMA
peanbHOro MUpa Ha MaTEMaTHYECKOM SI3BIKE;

- c¢(hopMHPOBAHHOCTH TPEICTABICHUI O
MaTeMaTHYECKUX MOHATUSX KaK BaKHEHIIHUX
MaTeMaTHYEeCKUX MOJENAX, MO3BOJISIIOIIUX
OMKCHIBaTh M M3y4yaThb pa3Hble MPOIECCHl U

3a/1aHUM.

OueHka YCTHBIX OTBETOB.
"OTnuHo" — eciM  CTYIEHT
rIyOOKO W MPOYHO  YCBOWII
IIPOrpaMMHBII Marepuail.
HcuepnsiBarone,
[IOCJIEI0BATENbHO, TI'PAMOTHO U

JIOTUYECKH CTPOMHO €ro U3Jaraer,
HE 3aTPYyIHSETCS C OTBETOM NpHU
BUJIOM3MEHEHHUN 3aJaHuA,
CBOOOJTHO CIIpaBJIsieTCst c
3aJauaMil = M MPAKTHYECKHUMH
3aJJaHUSIMU, MIPaBUIHHO
000CHOBBIBAET MIPUHSITHIE
peIIeHus], YMEET CaMOCTOSATEIEHO
00001IaTh W U31araTh Marepual,
HE JIOTMycKasi OIHOOK.

"Xopomo" — eciu TBEpAO
CTYyIEHT 3HAeT MpOrpaMMHBIN
MaTtepuai, TpamMOTHO H  TIO
CYLIECTBY H3JIaraer ero, He
JIOITYCKaeT CYIIECTBEHHBIX
HETOYHOCTEW B OTBETE Ha BOIPOC,
MOXET TPaBUIBHO TPUMEHSTH

TEOPETHYECKHE TIOJNIOKEHUS U
BJIaJcEeT HEOOXOIUMBIMU
YMEHUSMH W HaBbIKAMH TIPH
BBLITIOJTHEHU MPAKTUYECKUX
3aJaHuH.

"V 10BIE€TBOPUTEITHHO" —

€CIM CTYJIEHT YCBOWJI TOJIBKO
OCHOBHOW MaTepHal, HO HE 3HACT
OTJETBHBIX JeTaliel, IOIyCKaeT

HETOYHOCTH, HEJ0CTaTOYHO
IPaBUJIbHBIE (hopMyIHpOBKH,
HapylIaeT MOoCIeI0BaTeIbHOCTh B
U3JI0KEHUU IPOrpaMMHOTO
MaTepuaia u UCIIBITBIBACT
3aTpyHEHUS. B  BBINIOJIHEHUU

MMPAKTHYICCKUX 3aJaHuM.

"HeypnosnerBoputenpHo"  —
ecliu CTYIEHT HE 3HaeT
3HAYUTEILHOMN 4acTu
MIPOrpaMMHOTO Marepuania,
JIOTTyCKaeT CYILIECTBEHHBIE
OIIINOKHU, c OOJIBIITNMU
3aTpyIHEHUSIMU BBITIOJIHSIET

MMPAKTUYCCKUC 3aIaHUs, 3aJa1H.

Kpurepuu OLICHKH




SIBJIICHUS; ITIOHUMaHUE BO3MOKHOCTH
aKCUOMAaTHYECKOI O IIOCTPOEHUS
MaTeMaTU4eCKUX TEOPUH;

- BJIAJEHUE METOJaMHU JI0Ka3aTeNIbCTB U
AITOPUTMOB pelieHus, yMeHue ux
IIPUMEHATh,  IIPOBOJAUTH  JIOKA3aTEIIbHBIC
pacCyXACHHUA B XOJ€ PECLICHU 3a1a4;

- BJAaACHHUC CTaHAAPTHBIMHU IIpHUEMaMU
peIICHMA pallOHAJIBHBIX U UPpAallOHAJIbHBIX,

II0Ka3aTENbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX ypaBHEHUI 51
HEPABEHCTB, UX CHUCTEM;

- HCIIOJIb30BAHUE TOTOBBIX

KOMIIBIOTCPHBIX IMPpOrpaMm, B TOM YHCJIC IJId
IMOMCKa IMYTH PpCHICHUA W WILIIOCTPAluU
pEILIEeHNs] ypaBHEHUI U HEPABEHCTB;

- ¢(hopMHPOBAHHOCTh MPEACTABICHUN 00
OCHOBHBIX IIOHATUAX MaTEMATHYIECCKOT'O
aHaJIi3a U ux CBOI\/'ICTBaX, BJIAICHUC YMCHUEM
XapakTepu3oBaTh  MOBeAeHHE  (QYHKIUH,
HCIIOJIB30BAHHUEC TMOJTYYCHHBIX 3HaHUHU JJIA
OITNCaHUus n aHaJlnu3a PCATBHBIX
3aBHCHUMOCTEI;

- BJaACHHUE OCHOBHBIMU IIOHATHUSIMU O
TJIOCKHUX u MIPOCTPAHCTBEHHBIX
reOMETPUUECKUX (UTypax, HUX OCHOBHBIX
CBOMCTBAX;

- c(hopMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTpuueckue (uUrypsl Ha
yepTexxax, MOAENSAX M B PEAIbHOM MHUDE;
MIpUMEHEHHE M3Y4YEHHBIX CBOICTB
reoMeTrpuueckux Guryp u Qopmyn s
pElIeHHs reOMEeTPUYECKUX 3a/Jad U 3a1ad C
MIPAKTUYECKUM COACPIKAHHUEM;

- c¢(hopMHPOBAHHOCTH MPEICTABICHUI O
mpoueccax M SBICHHUSAX,  HMMEIOLIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B pEallbHOM  MHPE,
OCHOBHBIX TOHSTHSX DJIEMEHTApHOU TEOpHUH
BEPOSITHOCTEH;  yMEHHHl  HAaXOIUTh H
OLICHUBATh  BEPOSTHOCTH  HACTYIUICHUS
COOBITUI B TMPOCTEUIIUX MPAKTUYECKUX
CUTyallUsiX M OCHOBHBIE XapaKTEPHUCTUKH
CIIy4aliHbIX BEJTUYUH;

- BJIaJICHUE HABBIKAMHM HCIIOJIb30BAHUS
TFOTOBBIX KOMIIBIOTEPHBIX MPOTrpaMM MpH
pelIeHnn 3a1a4

MUCHbMEHHBIX padoT:

«5» — Pabora momxHa OBITEH
BHITIOJTHEHA TPaBUIBHO H B
moaraoM o0veme, 90-100 %
BBIIIOIHEHMS.

«4» — Pabora BbBINOIHEHA
MPABUIIBHO, HO HMEIOTCS
HE0YETHI, TPOIICHT BBITIOJTHCHHUS
75-89 %.

«3» — Pabora BbINOIHEHA
MPABHIIBHO, HO IMCIOTCSI OITNOKH,
MIPOIICHT BBIMOJIHEHUS 59-74 %.




