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1. TACITIOPT MTPOTI'PAMMBbI YYEFHOM JJUCHUTIIMHBI
OY/1.04 MaremaTuka
Ha36amue OUCYUNTUHDBL

1.1. Ob6aacTh NpUMeHeHHsI POTrPaMMBbI

[Mporpamma y4eOHoO# mucnumnael Maremaruka (nanee Maremaruka) sSBISETCS 4acThIO
MPOrpaMMBbI MOATOTOBKH KBaJTM(UUIHMPOBAHHBIX pabouux, ciayxamux B coorserctBuu ¢ GI'OC
CIIO mno cneunansnoctu 43.01.09 Iloap, konautep u Ilucemom MunoOpnayku Poccuum ot
17.03.2015 N 06-259 «PexoMeHmanuu 1O OpraHU3aIllMU TIOJYYCHHUS CPEAHETro 0OIIero
00pa3oBaHUs B MpeJiesiax OCBOCHUS 00pa30BaTEIbHBIX IPOrPaAMM CPEIHETO MPOPECCHOHATHLHOTO
oOpa3zoBaHusl Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUs C y4eTOM TpeOoBaHUU (emeparbHBIX
TOCY/IapCTBEHHBIX ~ 0Opa30BaTENBHBIX  CTAaHAAPTOB M MOJNy4aeMod mpodeccuu  WIH
CHEIHMAIIbHOCTH CPEIHEro MpodeccuoHanIbHOT0 00pa30BaHUS.

[Tporpamma yueOHO# mucHMILIMHBI pazpaborana Ha ocHoBe «IIpumepHOil mporpaMmsl
0011e00pa3oBaTeIbHON Y4eOHON TUCITUIIIMHBI «MareMaTruka, peKoMeH10BaHHOU DeepaibHbIM
TOCY/IapCTBEHHBIM  aBTOHOMHBIM  yupexaeHueM «DenepalibHbIi  WHCTUTYT  Pa3BUTHUSA
obpazoBanus» (OPI'AY «DPUPO») gans  peanms3anud  OCHOBHOM — mpodecCHOHATbHOU
obpa3zoBarensHOi mporpamMMbl CIIO Ha 6a3e OCHOBHOrO 00IIero oOpa3oBaHUS C MOJyYECHUEM
cpennero oomero oopasoBanus (I[Iporokon Ne3 ot 21 uronsa 2015 1., perucTpaliMOHHBIA HOMED
peuensun 377 ot 23 wmons 2015 1. OI'AY «DPUPO») no mnpodeccusiM cpeaHero
po(eCCHOHAIBHOTO 00pa30BaHUS.

1.2, MecTo MUCHUILUIMHBI B CTPYKTYpe MPOrpaMMbI TIOJATOTOBKH CIHEIHAINCTOB
CpEeIIHEero 3BEHa.

Huctmmummaa OYJ[.04 MaremaTtuka, sBIseTcss 0a30BOW Y4eOHON MUCHMILTUHOW W
BXOJIUT B 00111€00pa30BaTeIbHBIN UK.

1.3. Heau u 3agayd JAUCHUILVIMHBI — TPeOOBAaHUA K pe3yJabTaTaM OCBOEHHS
AUCHHUILIHHBI

OcHoBHasl 1eJb — CIIOCOOCTBOBaTh (HOPMHPOBAHHMIO OOMUX M MPO(HECCHOHATBLHBIX
KOMIIETEHIIMI MOCPEACTBOM IPUOOPETEHUS 3HAHUI, YMEHHI U HABBIKOB.

Conepxanne nporpammbl «MaTeMaTuka» HaAIpaBiICHO Ha JOCTHXKEHUE CIIETYIOIINX
3aja4:

— obecrieueHre CPOPMHUPOBAHHOCTH TMPEJCTABICHUN O COIMUAIBHBIX, KYJIBTYPHBIX H
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHHS MaTEMATHKU;

— o0ecrnieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOTO, IITOPUTMHUYECKOTO U
MaTEeMaTHYECKOTO MBIIUICHHUS,

— obecrnieueHne CGHOPMUPOBAHHOCTH YMEHUN NPHUMEHATH IMOJIyY€HHbIE 3HAHHUS TpU
peIIeHNH Pa3IUuYHBIX 33/a4;

— obecrieuenue CHOPMHUPOBAHHOCTH TPEACTABICHHM O MaTeMaTHKE KakK 4YacTH
00111eYeI0BEUECKOM KYIbTYpPhl, YHHUBEPCAIHHOM SI3bIKE HAayKH, TO3BOJISIONIEM OIKCHIBATH U
U3y4aTh pealibHbIE MPOLIECCHI U SBICHHUS.

OcBoenue coxaepxaHus ydeOHOM aucHuIUIMHBL «MartemaTuka»  oOecreuynBaeT
JTOCTHIKEHHUE CTYICHTAMU CIIEIYIOIIUX Pe3ybTATOB!

* TUYHOCTHBIX:

— c(OpPMUPOBAHHOCTH MPEJICTABICHUA O MAaTEMAaTUKE KaK YHUBEPCAIBLHOM SI3bIKE HAYKH,
CPEICTBE MOJICITUPOBAHHS SIBJICHUN U TIPOIIECCOB, UAEIX U METOAaX MaTeMAaTUKH,

— MOHUMaHWEe 3HAYNMOCTH MAaTEMATHUKH JIJIsi HAYIHO-TEXHUYECKOTO IIporpecca,

— ¢(hOpMUPOBAHHOCTh OTHOIIEHUS K MAaTeMAaTHKE KaK K 4YacTH OOIIeYeT0BEYECKOM
KYJIBTYphI 4epe3 3HAKOMCTBO C MCTOPHEH pa3BUTHS MAaTEMAaTHUKH, DBOJIOIMEH MaTEMaTHICCKUX
Uei;

— pa3BUTHE JIOTHYECKOT O MBIIUICHHUS], IIPOCTPAHCTBEHHOTO BOOOpaKeHUs,
AITOPUTMUYECKON KYJIbTYpPbl, KpHTHYHOCTH MBIIIJIEHHS] HA YPOBHE, HEOOXOIMMOM JUIst Oynyien
npodecCHOHATIBHOM eATeNbHOCTH, VIS POI0JIKEHUsI 00pa30BaHMs U caMOO0pa30BaHMS;



— OBIIAJICHHE MATEMaTHYCCKUMH 3HAaHUSMHU W YMEHHSIMH, HEOOXOAMMBIMU B
MOBCEIHEBHOM JKW3HU, IS OCBOCHHMSI CMEXKHBIX €CTECTBEHHO-HAyYHBIX JUCIHMIUIMH |
JUCITUIUINH TIPO(EeCCUOHATBHOTO IHKIIA, I TONy4eHUs oOpa3oBaHHWsl B OO0JIACTSAX, HE
TpeOyOmMUX yriayOJeHHON MaTeMaTHIECKOM TTOITOTOBKH;

— TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHIO, B TOM YHCJIE CaMO0Opa3oBaHUIO, Ha
NPOTSKCHUH BCEU KU3HU; CO3HATEIHHOE OTHOIICHHWE K HENPEePHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCIICIIIHON PO eCCHOHATEHON U 00IIECTBEHHOM JEATENHHOCTH,

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIbHOM TBOPYECKOM W OTBETCTBEHHOU
JIESATCIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYAHHMYECTBY CO CBEPCTHHUKAMH B
00pasoBaTenbHON, OOIIECTBEHHO IMOJIE3HOM, yUeOHO-HCCIIeIOBATEIHCKON, TPOCKTHOW M JAPYTUX
BHUJAX JCITCILHOCTH;

— OTHOIIGHHE K MPO(PECCHOHAIBHON MACATEIBPHOCTH KaK BO3MOXHOCTH Y4YacTHS B
PEIICHUH JIMYHBIX, 0OIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAILHBIX MPOOJIeM;

* METaNpeIMETHBIX:

—YMEHHE CaMOCTOATEJIbHO OMNPEAENATh IEIN JESITEIbHOCTH W COCTaBIISITh IJIaHBI
JIEATEIIbHOCTH;  CAMOCTOSITEJIbHO  OCYIIECTBIATb, KOHTPOJIMPOBaTh U  KOPPEKTUPOBATH
JIeATEIbHOCTh; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI I JOCTH)KEHHS MIOCTABJICHHBIX LieJIel
U peayn3aliy MIAHOB JICATEIIbHOCTH; BEIONPATH YCIICIIHBIC CTPATETUH B PA3IMYHBIX CHTYAIIHSIX;

—yMEHHE TMPOIYKTUBHO OOIIAThCA M B3aMMOJACHUCTBOBAaTH B MPOIIECCE COBMECTHOM
NeATEeTbHOCTH, YYUTHIBATh TO3UIMUM JAPYTMX YYACTHUKOB JIE€ATEIBHOCTH, 3((PEKTUBHO
paspeniaTh KOH()IUKTHI;

—BJIaJICHME HaBbIKAMU I103HABATEJIbHOM, Yy4eOHO-MCCIEN0BAaTEIbCKOW W IPOEKTHOM
JEATeIbHOCTH, HaBBIKAMHM  pa3pelieHus MpoOjieM; CIOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TTOMCKY METOOB PEIICHUS MPAKTUYECKUX 3aJ]1ad, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB ITO3HAHHUS,

—TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEILHOW HWH(OPMAIIMOHHO-TIO3HABATEIHLHOM
JESTENIbHOCTH, BKIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3NUYHBIX MCTOYHHKAX WH(pOpMaluy,
KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATH HHGOPMAIUIO, TOTYIACMYI0 U3 Pa3IMIHBIX
HCTOYHUKOB;

—BJIAQJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHE SICHO, JJOTMYHO M TOYHO M3JIaraTb CBOKO
TOYKY 3pEHUS], UCII0JIb30BaTh a/IEKBATHHIE SI3bIKOBBIE CPE/ICTBA;

—BJIAJICHUE HABBIKAMH TI03HABATEIHHOM pPEQIICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, X PE3YyJIbTaTOB U OCHOBAHUM, TPAHMI] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATEIBHBIX 33/1a4 U CPEJICTB JJIsl UX JOCTHXKEHUS,

—IIeJICyCTPEMIIEHHOCTh B TOUCKaX H TMPUHATHH pEIICHUH, COOOpa3suTeIbHOCTh U
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUH; CIIOCOOHOCTh BOCIPHUHUMATH
KpacoTy U TapMOHHUIO MUDA;

* MPEIMETHBIX:

—c(hopMHpPOBAaHHOCTH TMPEJCTABICHUM O MaTeMaTHKE KaK YaCTH MHPOBOM KyIbTYphl U
MeCTe MaTeMaTHKH B COBPEMEHHOM NMBWJIM3AIMH, CIOCOO0AX OIMUCAHUS SIBICHHUH pPeaTbHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

—C(OPMUPOBAHHOCThH TPEACTABICHUN O MaTeMAaTHMUYECKUX MOHITHSIX KaK Ba)KHEUITUX
MaTEeMaTUYECKUX MOJIEIISAX, MO3BOJISIONIMX OMKUCHIBATh U M3y4aTh Pa3HbIE MPOLECCHI U SIBICHUS;
MMOHUMaHUE BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS MAaTEMAaTUUYECKUX TEOPHUH;

—BJIaJICHUE METOJAMM JOKA3aTeNIbCTB U AJTOPUTMOB PEILICHUS, YMEHUE UX MPUMEHSITH,
MPOBOJUTH JIOKA3aTEJIbHBIE PACCYXKIEHUS B X0JI€ PEIICHHS 3a/1a4;

—BJIAJICHUE CTAaHJAPTHBIMU MpPHUEMaMH PEIICHHUS PalMOHAIbHBIX U HPpPAlUOHAIbHBIX,
MOKa3aTeIbHBIX, CTENEHHBIX, TPUTOHOMETPHUYECKUX YpPAaBHEHHH W HEPaBEHCTB, MX CHCTEM;
MCIIOJIb30BaHNUE TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM YHUCJE JUIsl TOMCKA YTH PELICHUs U
WJUTIOCTPALIMU PENIEHUS YPAaBHEHUN U HEPABEHCTB;



—c(OPMHUPOBAHHOCTb TPEJICTABICHU 00 OCHOBHBIX IOHATUSAX MAaTEMAaTUYECKOTO
aHalu3a ¥ MX CBOWCTBAaX, BIIAJCHME YMEHHEM XapaKTepU30BaThb IOBEICHHUE (YHKIHUH,
UCIIOJIb30BAaHUE MTOIYYEHHBIX 3HAHUM U1 OIIMCAaHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;

—BJIaZICHUE OCHOBHBIMM IOHATHSAMM O IJIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOHCTBAxX; C)OPMHPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPHUECKHUE
Gurypel Ha dYepTekax, MOJENAX M B pPEAJbHOM MHpE; HNPUMEHEHHME H3YYEHHBIX CBOMCTB
reoMeTpuueckux ¢uryp u QopMmyn s pelmieHHs TeOMETPUYECKHMX 3afad M 3aJad C
IIPAKTUYECKUM CONEPIKAHUEM;

—c(OpPMHUPOBAHHOCTh ~ TPEACTABICHUH O Tpoleccax ©  SBICHUAX, HMMEIOLINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKMX 3aKOHOMEPHOCTAX B PEaJbHOM MHPE, OCHOBHBIX
MOHATUAX HIEMEHTAPHOM TEOPUM BEPOATHOCTEH; YMEHHUHM HAXOAUTh U OLICHUBATh BEPOSTHOCTH
HACTYIUICHUsI COOBITUHM B MPOCTEUIINX MPAKTUUECKUX CUTYallUIX U OCHOBHbBIC XapaKTEPUCTHUKU
CIIy4alHBIX BEJIIMYUH;

—BJIAZICHUEC HABBIKAMU HCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IIPOTpamMM IIpU
pelIEeHnH 3a1a4.

1.4. Pexomenayemoe KOJIHYECTBO YaCOB HA OCBOEHHE MPOrPaMMBbI TUCHUTIIHHBI:
O0wem OIT 244 yac, B TOM 4YHnCIIE:

00s13aTeNbHOM ayIMTOPHON yueOHOI Harpy3ku obyudaromerocs 194 yaca;
CaMOCTOSITENIbHOM paboThl oOy4aromierocs 44 4acos.

2. CTPYKTYPA U IIPUMEPHOE COJAEP) KAHUE YUEBHOM JUCIHUIIIINHBI
2.1. O6beM yueOHOI TMCHUNJIMHBI M BHIbI Y4e0HOI padoThl

Bup y4eOHoii padoThI Oovem uacos
Oo6bem OII 244
Oo6s13aTesibHAsE ayAUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 194
B TOM YHCJIC:
TEOPETHUECKUE 3aHATHS 92
MPAKTUYECKHUE 3aHSTUS 121
KOHTPOJIbHBIE paObOTHI 17
3a4er 4
CamocrosiTesibHas padoTa o0yuyaruierocs (Bcero) 44

B TOM YHCJIE!
peuieHue 3a1a4 U ynpaKHEeHUI
pacué€TrHo — rpaduueckue paboThl
MHIUBUAYaAJIbHbIE JOMAIlIHUE PAa0OThI
MOJITOTOBKA K 3aHATHUSIM
[IpoMexxkyTouHas arrectanus
no utoram 1 kypca — qudpepeHIMpPOBaHHBIN 3a4eT
o uroram 2 Kypca — 1M pepeHInpOBaHHbIN 3a4eT
110 3aBEPLIEHUIO 3 Kypca — IK3AMEeH




2.2. TemaTnuyeckuii mian u coaep:xanue yueonoii gucuumaudabl QOJ/1b. 3 Maremaruka

HaumenoBanue Copaepxxanue yuyeOHOro MaTepuaJa, 1a00paTopHble U NPpaKTHYecKHe padoThl, O6bem YpoBensn
pa3aesioB U TeM CaMOCTOAITe/IbHAsA padoTa 00yUyaroumuxcst 4acoB YCBOCHHS
1 2 3 4
Brejerue MatemaTtuka B Hayke, TEXHHMKE, SKOHOMHKE, MH()OPMAIMOHHBIX TEXHOJOTHMSIX U MPAKTHYECKON 2 1
nesteabHocTH. Llenu v 3a1aun n3ydeHus MaTeMaTUK Ipu ocBoeHuu cnenuaibHocreit CI10
Pa3nen 1. Anredopa 51
Ilensle u pauuvoHasnbHble uyucha. JleiictButenbHble uyucna. [IpuOIMKeHHbIE BBIYHMCICHUS. 4 1
KommuiekcHbie yncna.
Tema 1.1. IIpakTuyeckune 3anaTus: JleiictBus Hajg yuciamu ApudMeTHyecKHe JCUCTBUS HAJl YHCIIAMH,
PazBurue HAXO0XJIEHWE TPUOIMKEHHBIX 3HAYEHWH BEITHMYMH U TIOTPELIHOCTEH BBIYUCICHUN (aOCONIOTHON H 6 2
MOHSITHS O UNCJIE | OTHOCUTEJIBHOM), CPABHEHUE YHUCIIOBBIX BhIpaskeHUM JlecTBUs ¢ ApoOsiMU
CamocrosiTeibHast palora: pelnieHre 3aJad W YIOpaKHEHUH Mo o0paslly, HHAMBHAYyaIbHOE
JIOMAIIHee 3a/1aHue 5 3
Kopun u crenmenun. KopHu HaTypanbHOU cTenmeHM M3 uuciaa M UX cBoMcTBa. CremneHu ¢
palMOHAIbHBIMU TIOKa3aTeNIIMU, HMX cBoicTBa. CTeneHHM ¢ JAEWCTBUTENbHBIMU IOKa3aTENIIMU.
CBolicTBa CTENEHHU C IEHCTBUTEIBHBIM IIOKA3aTEIIEM.
Jlorapudm. Jlorapugm umciaa. OcHoBHOE jorapudMUUEcKOe TOXKACCTBO. JlecITUUYHbIE U 10 1
HaTypasibHbIe norapudmsl. [IpaBuna nevictBuii ¢ norapudmamu. [lepexoa kK HOBOMY OCHOBAHUIO.
IIpeoOpazoBanue aaredpanyeckmx BbIPasKeHUH. [IpeoOpa3zoBanue paloHaIbHbIX,
UPPAIMOHATBHBIX CTETIEHHBIX, MOKA3aTeNbHBIX U JIOTapU(PMUUIECKIX BBIPAKCHHI.
Tema 1.2. Kopnu, | IlpakTuyeckue 3ansitusi: Beruncienue u cpaBHeHre KOpHel. BolnoHeHne pacyeToB ¢ paJuKaiaMH.
CTENEHU u | Pemienne wuppanuoHanbHbIX ypaBHeHUH. HaxokaeHue 3Ha4YeHWil cTeneHed ¢ paluOHaIbHBIMU
aorapudmbl nokazarensiMu. CpaBHeHue creneHeld. IIpeoOpazoBaHusi BbIpaXEHHWH, COAEpKALIUX CTENEHHU.
Pemenne noka3zarenbHbIX ypaBHeHUH. HaxoxaeHue 3HaueHMi norapupma IO HPOHU3BOIBLHOMY 12 2
ocHoBaHuto. Ilepexo oT oHOTO OCHOBaHMS K JpyroMmy. BelumciieHue u cpaBHEHUE JIOTapu(pMOB.
JlorapugmupoBaHue M TOTEHIMPOBAaHUE BbIpakeHUH. [IpuONMKEeHHbIE BBIYMCICHHUS U PEIICHHS
MPUKIAJIHBIX 3a7a4. Penienue norapuMUuecKux ypaBHEHHH.
KonTpoJsbHas padora 2 3
CamocrosiTeJibHAasi padoTa: penieHue 3a7ad W YOPOKHEHWH 1Mo o00pasiy, WHIWBHIYyaJIbHOE
JIOMaIllHee 3aJaHne 12 3
Pa3znen 2. OCHOBBI TPUTOHOMETPHUH 39




HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem YpoBeHb
pa3aesioB U TeM caMocCTosITe]IbHAs padoTa 00y4aroImMXcs 4yacos YCBOCHHS
1 2 3 4
OcHoBHble NOHATHA. PannanHas Mepa yria. BpamarensHoe nBukenue. CuHyc, KOCUHYC, TAHI'€HC U
KOTaHI'€HC YHCJIa.
OcHoBHBIe TpUroHOMeTpu4Yeckue ToxaAecTBa. dopmynsl npuseneHus. Popmysbl CIOKEHUS.
®opmyisl ynBoeHuss PopMyIibl IOJIOBUHHOTO yTJIa. 6 1
9 IIpeoOpa3oBanust mpocTeiilIMX TPUTOHOMETPUYECKUX BbIpazkeHuil. [IpeoOpazoBaHue CyMMBbI
Tema 2.1. TPUTOHOMETPUUYECKMX (YHKUMH B MPOU3BEICHUWE M IPOU3BEIEHHS B CyMMYy. BblpakeHue
OcrosHrre TPUTOHOMETPUUECKUX (PYHKIMH Yepe3 TAHI'€HC [TOJIOBUHHOTO apryMeEHTA.
;I(?;(;Tei;a 1 Hpalcuanecm»[e 3aHATHA. PagnanHblil METOJ M3MEPEHMS YIJIOB BPALICHUS U CBA3b C I'PaLyCHOU
Mepoil.  OCHOBHbIE  TPUTOHOMETPUYECKHE  TOXKIECTBA, (OPMYJbl  CIOXKEHMS,  YABOCHHUS, 10 2
npeoOpa3oBaHWe CyMMbl TPUTOHOMETPUYECKHUX (YHKIMH B NpOU3BEJIEHUE, INpeoOpa3oBaHUE
IPOM3BEACHUS] TPUTOHOMETPUYECKUX (PYHKIHMI B CyMMy
CamocrosiTeibHass padora: peuieHHe 3aJad W YIOpaKHEHUH Mo o0pas3ly, HHAMBHAYyaJIbHOE 9 3
JIOMAIIIHEE 3a/laHne
OOpatHble TpUroHOMeTpUUYecKre QyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC. 4 1
99 ITpocreiimne TpuroHoMeTpuuecKkrue ypasHeHus. [Ipocrelimme TpuroHoMeTpu4eCcKre HEpaBEHCTBaA.
%eMa T IIpakTuyeckue 3ansitusi: OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIMH: APKCUHYC, ApKKOCHHYC, 4 2
PHTOHOMETpITHC apKTaHreHc Pemenne npocTelmx TpUroHOMETPUYECKHE YPABHEHUI U HEPABEHCTB.
CKH€ ypaBHEHUS U
HepABEHCTBA KontpoabHas padora _ 2 3
CamocrosiTeibHass padora: penieHue 3aJad W YIOpakHEHUH Mo o0pas3ly, HHAMBHAyaJbHOE
JOMaIllHee 3aJaHne 4 3
Paznes 3. DyHkuuu, UX cBOICcTBAa ¥ rpauKu 38
@®ynkuun. O6acTh ONpeeieHuss 1 MHOKECTBO 3HaUCHUM; Tpaduk QyHKIIMH, TOCTPOCHHE rpaduKOB
(byHKUUH, 3a1TaHHBIX Pa3IMYHBIMU CLIOCOOAMH.
Tema 3.1 CaoiictBa (pyHKuMu. MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTh, OTPAHMYEHHOCTh, MEPUOTUYHOCTD.
Oynkiun  u  ux | [IpomexxyTku Bo3pacTanusi U yObIBaHUs, HAMOOJbIlIEE U HAUMEHbIIIEe 3HAUEHUS, TOUKU SKCTPEMYyMa. 4 1
CBOMCTBA ['padmueckas untepnpetanus. [Ipumepsl QyHKIIMOHATBHBIX 3aBUCHMOCTEN B PEANIbHBIX Mpolieccax 1

ABNIeHUAX. Apudmernueckue omnepaunu Haa ¢GyHKuuaMu. CroxHass (GYHKIUS (KOMIO3HIINSA).
[TonsiTvie 0 HEMPEPHIBHOCTU (DYHKIUH.




HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqaloumxca
2

O0beMm
yacoB

YpoBeHb

YCBOEHHUSI
4

Oopartnbie ¢pyHkuuu. O0nacTe onpeneneHuss U 00JacTh 3HaA4YeHHH oOpaTHOW (yHkiuu. ['paduk
oOpatHOW (HyHKINU

IIpakTnyeckue 3ansaTus: [Ipumeps! 3aBUCMMOCTEN MEXAY NEPEMEHHBIMU B PEAJIbHBIX MPOLECCAX
U3 cMeXHbIX mucuuiuiH. Onpenenenne (ynkiuii. [loctpoenue u ureHue rpaduxoB QyHKIHIA.
VccnenoBanue QyHKIHH.

CamocToniTelbHAsi PpadoTa: peIICHWE 337a4 W YHOPAKHEHUH 10 00pasily, WHIMBHAYaIbHOE
JIOMaIIHee 3a/1aHue

Tema 3.2.
OCHOBHBIE

byHKIUM

CrenenHble, mNoOKa3aTejlbHble, JoOrapupMuyeckue W TPHUTOHOMeTpHUUYecKHe (PyHKIHH.
Oo0paTHblie TpuroHomerpuuyeckue ¢yHkuum Omnpenenenus (GyHKIUH, WX CBOHWCTBA M rpaduku.
[IpeoOpazoBanus rpadukos. [lapamiensHblil MepeHOC, CUMMETPUSI OTHOCUTEIIBHO OCEM KOOpAMHAT U
CUMMETPUS OTHOCUTEIBHO Havajaa KOOPAUHAT, CAMMETPHUSI OTHOCUTENIBHO MPSAMOH y = X, pacTsSKEHHE
Y C)KaTHe BIOJIb OCEM KOOPIMHAT.

IIpakTuyeckue 3ansaTHs CBOiIiCTBa JIMHENHHOW, KBaJpaTUYHOM, KYCOYHO-JTMHEHHONW U JIpOOHO-
nuHelHoW ¢yHkuuid. HempepsiBHble M nepuoanyeckue ¢(yHkuuu. CBoiicTBa M rpadukd CHHYca,
KOCHMHYCa, TaHreHca M KoraHreuca. OOparHble ¢yHknuu u  ux rpapuku. OOparHble
Tpuronomerpuueckue ¢pyHkuuu. [IpeobpazoBanus rpaduxa ¢pyHkuuu. ['apmoHndeckue koneOaHus.
IIpukinagHeie 3a0a4u.

ITokazarenbHble, JorapupMUUECKe, TPUTOHOMETPUYECKUE YPaBHEHHS M HEPaBEHCTBA.

KonTpoJsbHasi pabora

CaMocrosiTeibHasi padora: pelieHHe 3a7ad U yNpaXHEHUH 1o o0paslly, WHAWBUIYaJIbHOE
JIOMAIIIHEE 3a/1aHue

Pa3nen 4. 'eomerpus

94

Tema 4.1.

IIpsimble u
IUIOCKOCTH B

IIPOCTPAHCTBE

B3aumHoe pacnonoxeHue OByX HpPSMBIX B NpocTpaHCTBE. [lapainenbHOCTh MPSMOM M MIOCKOCTH.
[TapaymenpHOCTh IIIOCKOCTEHN. llepneHANKYIApHOCTE NpAMOW M IIOCKOCTH. llepnenaukynsp wu
HAKJIOHHAsA. YTOJI MEXAYy IPSIMON M IUIOCKOCTBIO. J[ByrpaHHBIA yrosl. Yroia MeXAy IIOCKOCTSIMHU.
[lepneHauKyISIPHOCTD JBYX IJIOCKOCTEM.

I'eomerpuueckue  npeoOpa3oBaHMs  NPOCTPAHCTBA:  NAapaJIeNbHBIA  THEPEeHOC, CHUMMETPHUS
OTHOCHUTEJIBHO IUIOCcKOCTH. [lapamiensHoe npoekTupoBaHue. Ilnomanb OpTOroHaIbHOM MPOEKIUH.
M300pakeHre NpoCTpaHCTBEHHBIX (UTYD.




HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqalonmxca
2

O0beMm
yacoB

YpoBeHb

YCBOEHHUSI
4

IIpakTuyeckue 3ausaTusA. [Ipu3HaKy B3aMMHOIO pPaCIIOJIOKEHUS IPSAMBIX. YTOI MEXKIY NPSIMBIMH.
B3anmHoOe pacronokeHne NpsMbIX U 10ckocTel. [IepneHauKysp u HaKJIOHHAs K INIOCKOCTH. YTOII
MEXIy MpsSIMOM M IUIOCKOCTBIO. TeopeMbl O B3aMMHOM DAcCIOJOKEHUM INPAMOW U IIJIOCKOCTH.
Teopema 0 Tpex nepneHAuKyIsIpax.

IIpu3Haky ¥ CBOMCTBA NApAJUIEIbHBIX U NEPIEHAUKYJISPHBIX INIOCKOCTEH.

PaccTossHME OT TOYKM 10 IJIOCKOCTH, OT MPSMOM A0 IJIOCKOCTH, PACCTOSIHUE MEXAY IIJIOCKOCTSIMH,
MEXJ1y CKPELIUBAIOLIMMUCS MPSIMbIMHU, MEXAY IPOU3BOJIbHBIMU (PUTYpaMU B IIPOCTPAHCTBE.
ITapasuienbHOE TPOEKTUPOBAHKE U €TI0 CBOWCTBA.

10

KonTpoabnas pabora

CamocTosiTelbHAsi padoTa: peIICHWE 337a4 W YHOPOKHEHUH 10 00pasily, WHIMBHAYaIbHOE
JIOMaIIHee 3a/1aHue

10

Tema 4.2.
MHoOrorpaHHuku
U KpYIJIbIE Tea

Mmuororpannnku. Bepunnbsl, pebpa, rpaHn MHOrorpaHHuka. Pa3zBepTka. MHOrorpaHHble YIJIBL.
Beimykibsie MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpamasfl u HakioHHas mnpu3Ma.
[IpaBunbHas npusma. [lapamnenenunen. Ky6. Ilupamupa. IlpaBunbHas nupamunaa. YceueHHas
nupamuga. Terpasap. Cummerpuu B KyOe, B Mapaienenumnese, B npusMe u nupamuje. CedeHus
KyOa, mpusmbl ¥ nupamubl. [IpencraBineHne o mpaBUIBHBIX MHOTOIpaHHUKAX (TeTpa’ape, Kyoe,
OKTas/ipe, TOJEKadIpe U UKOCAIPE).

Tena u noBepxHocTu Bpamenusi. [{unuuap u konyc. YceueHHbli koHyc. OcCHOBaHUE, BBICOTA,
OOKOBasi IMOBEPXHOCTb, OOpasyromas, pa3BepTka. OceBble CEUEHHMS U CEUEHUs, MapajliesbHble
ocHoBanuto. [llap u cepa, nux ceuenus. KacarenbHas miockocTh K cepe

N3mepenuss B reomerpun. O6beM u ero uzmepenue. Murerpanshas gopmyna oobema. @opmMyiisl
o0bema Ky0a, NOpPSIMOYTOJIBHOIO Mapajulefienunena, Npu3Mbl, LWiIHHIpa. DopMynbl ob0bema
nupamMubl 1 KoHyca. @opMyIibl TUIOIMIAAM MMOBEPXHOCTEH IMIMHIpAa U KoHyca. DopMyibl oObema
mapa u mwiomaau chepsol. [lomodue Ten. OTHOMEHHS TIIOMAAEH TOBEPXHOCTEN U 00bEMOB MOJO00HBIX
TeJ

10

IIpakTuyeckue 3ansiTusi Paznuubble BHUIbI MHOrorpaHHukoB. HWx u3o0paxenus. CeueHus,
pa3BepTKU MHOrOrpaHHukoB. Ilmomanes noBepXxHOCTH. Buasl cuMMeTpuii B IIPOCTPAHCTBE.
CuMMeTpHs Tell BpallleH!s] 1 MHOTOIpaHHUKOB. Beruncienue mionianei 1 00beMoB.
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KonTpoJsbHasi pabora




HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqaloumxca
2

O0beMm
yacoB

YpoBeHb

YCBOEHHUSI
4

CaMmocrosiTeibHasi padoTa: pelieHHe 3aJad W yOpaXHEHHH 1o o0pasiy, WHAWBUIYAIbHOE
JIOMAIIIHEE 3a/1aHue

15

3

Tema 4.3.
Koopaunars! u
BEKTOPHI

[IpsamoyronbHas (gekapToBa) cUCTeMa KOOpPAMHAT B IpocTpaHcTBe. DopMmysa pacCTOSHHUS MEXIY
JBYMsI TOYKaMH. YpaBHEHUs Cephl, IUIOCKOCTU U MpsiMol. BexTopsl. Moayns BekTopa. PaBeHcTBO
BEeKTOpOB. (Jl0)keHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha u4ucio. PasnokeHue BekTopa IIO
HallpaBJIEHUsAM. YTOJ MeXAy AByMs BeKTopaMu. [Ipoeknus BekTopa Ha ock. KoopauHaTel BEKTOpA.
CkaysipHOE TIPOM3BEINEHUE BEKTOPOB. lcCIIONb30BaHME KOOPAMHAT M BEKTOPOB IIPU  PELICHUU
MAaTEMaTUYECKUX U NIPUKIIAJHBIX 33]1a4

IIpakTyeckue 3ansaTus Bektopsl. JlelicTBus ¢ BekTopamu. JlexkapToBa cucTeMa KOOpPJWHAT B
MIPOCTPAHCTBE. Y PaBHEHHE OKPYKHOCTH, cPepbl, III0CKOCTH. PaccTosiHre Mexxny Toukamu. JleicTBus
C BEKTOpamu, 3aJaHHbIMM KoopauHatamu. CKaJsipHOE€ IpPOU3BEIECHUE BEKTOpPOB. BekropHoe
YpaBHEHUE TMPAMOM UM IUIOCKOCTH. McCIosb30BaHHE BEKTOPOB IIPU JI0OKA3aTEJIbCTBE TEOPEM
CTEPEOMETPUHU.

KonTpoJsbHasi pabora

CaMocrosiTeibHasi padoTa: pelleHHe 3a7ad U yNpaXHEHUH 1o o0paslly, WHAWBUIYaJbHOE
JIOMAIIIHEE 3a/1aHue

Pa3znexa 5. Hauaga

MAaTEMATU4Y€CKOI'o aHa/JInu3a

59

Tema 5.1
IIpounsBoaHas

IMocnenoBareabHocTH. CrIOCOOBI 3a/1aHKS M CBOWCTBA YMCIIOBBIX MocienoBarenbHocTel. [lonsatue o
npefene  nocienoBareabHOCTH.  CyllecTBOBaHME — Npeieina  MOHOTOHHOM — OTpaHUYEHHOU
nocienosarenbHocTd.  CymMMHpoBaHHME — IOcliefioBaTeNnbHOCTeH.  beckoHeyHo — yObIBaromas
TEOMETPHUYECKas IPOrPECCUs U €€ Cymma

IIpousBoanasi. IloHsATHe O MPOU3BOJHON (YHKLMHU, €€ T€OMETPUUYECKUN M (PU3MUYECKHI CMBICIH.
VYpaBHeHune kacareinbHOW K rpaduky QyHkiuu. [Ipom3BogHbBIE CyMMBI, pa3HOCTH, IMPOU3BENEHUS,
yacTHble. [IpoW3BOJHBIE OCHOBHBIX »JJIEMEHTapHbBIX (yHKIMHA. [IpuMeHeHHe TPOU3BOTHON K
UCClIeIOBaHUIO (QYHKIMM # mocTpoeHHuto TpapukoB. IlpoumsBogHbie oOpaTHON GYHKIUH H
KOMITO3ULIUH (PYHKITUH.

[Ipumepsl MCIIONB30BaHUS MPOU3BOJHOM Il HAXOXKIACHUS HAWIYYIIErO PEIICHHs B IPUKIIATIHBIX
3agadax. Bropas mpousBojiHas, ee reoMeTpUyYecKuil 1 pu3ndeckuil cmbica. Haxoxaenue ckopocTu

JUTSL TIpoliecca, 3aJlaHHoro (hopmyIioi u rpaduxom.
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HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqalonmxca
2

O0beMm
yacoB

YpoBeHb

YCBOEHHUSI
4

IIpakTuyeckne 3ansATHA YwucinoBas MOCIEIOBATEILHOCTh, CHOCOOBI €€ 3a/JaHMsl, BBIUMCICHUS
YJIEHOB  TOCJIeIOBaTeNbHOCTH.  Ilpemen  mocnemoBarenbHOCTH.  beckoHewHO — yObIBaromias
reOMETPUUYECKast POrPECCHUs.

[IpousBogHasA: MEXaHUYECKUA U T€OMETPUUYECKUN CMBICI MPOU3BOJIHOW. Y paBHEHUE KacaTelbHOU B
obmem Buze. [IpaBuna u dopmyibl audepeHIUPOBaHHS, Ta0IHIA MPOU3BOIHBIX 3JICMEHTAPHBIX
¢byakuumii. MccnemoBanue QyHKIIMM C TIOMOIIBIO TPOM3BOAHOW. HaxokneHwe HamOOJbIIETO,
HAMMEHBIIIETO 3HAYCHUS ¥ DKCTPEMAIbHBIX 3HaUYCHUN (DYHKIINN

16

CamocTosiTeIbHAS paﬁoTa: PCUICHUEC 3aJa4 U ynpaxcHeHI/Iﬁ 110 06pa3uy, HUHAUBUAYAJIBHOC
JOMalIIHEC 3aJaHHUC

14

Tema 5.2
Huterpan u ero
IIPUMEHEHUE

IlepBooGpa3nas n uHTerpan. llpuMeHnenue onpeaeneHHOro UHTErpaia JUisl HaX0XKJIEHUS IUIOIIA U
KpuBoJimHeliHON Tpanenuu. dopmyna Herotona—JleliOnuna. Ilpumepsl mpuMeHEeHUs HWHTErpaia B
($u3KKe U reOMETpUH

IIpakTuyeckue 3anstus llepsooOpasnas u unrerpan. Teopema Herorona—Jleitonuna. [lpumenenue
MHTErpaja K BEIYUCICHUIO (PU3HMUECKUX BEIUYHMH U TUIONIAIEH.

KonTpoJsbHasi pabora

CaMocrosiTeibHasi padoTa: pelleHHe 3a7ad U yNpaXHEHUH 1o oO0paslly, WHAWBUIYaJIbHOE
JIOMAIIIHEE 3a/1aHue

Pa3nes 6. YpaBHeHuUs1 M HEPaBEHCTBA

28

Tema. YpaBHeHus
Y. HEPABEHCTBA

YpaBHeHuss M CHCTeMbl YypaBHeHMH. PanuoHanpHbIE, WPpPALMOHAIBHBIC, IIOKA3aTEIIbHBIE H
TPUTOHOMETPUYECKHE YPABHEHUS M CUCTEMbI. PaBHOCHIBHOCTH ypaBHEHMH, HEPABEHCTB, CHCTEM.
OcHOBHBIE TNIPUEMBI HMX pEIICHUS (Pa3jOXKEHUE HAa MHOMKUTEIH, BBEJACHHE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, TpadUuecKuii METo).

HepaBencrBa. PauuoHanbHblE, HppalMOHAIBHBIE, II0KA3aTEIbHBIE W  TPUTOHOMETPUYECKHUE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI X PEIICHMUS.

Hcnouab3oBanue cBoiicTB M rpagukoB (GyHKUMH NPH pelleHHH yYPaBHEHHWH U HePaBeHCTB.
Meton nnTepBanoB. M300paxeHre Ha KOOPJUHATHOMN MJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUHN U
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

IIpakTuueckune 3anaTusa Kopuu ypaBHenuil. PaBHOcunbHOCTH ypaBHeHuil. IlpeoOpazoBanue
ypaBHeHUH. OCHOBHBIE NIPUEMBI PENICHUs YpaBHEHMI. Pemenne cucrem ypasHeHuil. Mcnonbs3oBanue

10

10




HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem YpoBeHb
pa3/iesioB U TeM caMocCTosITe]IbHAs padoTa 00y4aroImMXcs 4yacos YCBOCHHS
1 2 3 4

CBOWCTB ¥ rpauKoB (PYHKLUH JUIS pEIICHUs YPAaBHEHHI U HEPABEHCTB.
[Tpuxnanueie 3anaun [IpuMeHeHne MaTEMAaTUYECKUX METOMOB ISl PELICHMs CONEPIKATEIbHBIX 3a1a4
U3 Pa3NUYHBIX O0JacTeld HayKM | MpakTHKH. MHTepmperanuss pesynpTaTta, y4eT pealbHbBIX
OrpaHUYCHUU.
Konrpoabnas padora 2 3
CamocrosiTeibHass padora: peuieHue 3aJad W YIOpakKHEHUH Mo o0pas3ly, HHAMBUAYyaJIbHOE 10 3
JIOMAIIHEE 3a/laHne

Pa3nes 7. JiaeMeHTbI KOMOMHATOPUKH, TEOPHsI BEPOSITHOCTEH M CTATHCTHKA 36
OcHOBHBIE MOHATUS KOMOMHATOPUKM. 3ajJaud Ha IOJCYET YHUClia pPa3MELIeHUH, IepecTaHOBOK,
coueranuil. Pemienne 3amau Ha mnepebop BapuantoB. Popmyna Ounoma Hprorona. CBoiicTBa 4 1
OMHOMHUHANBHBIX KO3 dunmenToB. Tpeyronpauk [lackas.

Tea 7.1 IIpakTnyeckue 3anuaTHA VicTOpus pa3BUTHA KOMOMHATOPUKU, TEOPUU BEPOATHOCTEH U CTATUCTUKU

alell\e/lffle}lITlBI U UX POJib B pa3IM4HbIX c(hepax 4eIoBeuecKol xu3HeaeaTeabHocTu. [IpaBuna koMOUHaTOpUKH v 5
Pemenne koMOMHATOpHBIX 3a1ad. Pa3menieHus, couetaHus U rnepectaHoBkU. bunom HeioToHa n

KOMOMHATOPUKHU
tpeyrosubHUK [Tackans. [Ipuknanseie 3agaqm.
KonTposbHasi pabora 1 3
CamocrosiTeibHas padoTa: MHAMBHyaJIbHOE JOMAIIHEE 3a/1a PElIeHUE 33Jad U YNpaXKHEHHH Mo 6 3
00pa3ily, HHAMBHIyaIbHOE JIOMAIIHEE 3aaHNE
CoObITHE, BEpPOSITHOCTh COOBITHS, CIIO)KEHHE U YMHOXKeHHe BeposaTHocTed. [lonstue o
HE3aBUCHUMOCTH COOBITHH. JluckpeTHas ciydaiiHas BeIMUYMHA, 3aKOH ee pacnpezaeneHus. UucioBble

Tena 7.2 XapaKTePUCTUKU JUCKPETHOM CiiydaitHOU BennunHbl. [loHsTHE 0 3aKk0oHE O0bIMX uncen. [lorsaTue o 5 1
3aJa4ax MaTeMaTUYECKON CTaTUCTUKU

DIIEMEHTHI
[IpencraBinenue AaHHBIX (TaOMUIBI, AMArpaMMBbl, rpaduKu), reHepanbHas COBOKYIHOCTb, BHIOOPKA,

reopun . cpeaHee apupMETHIECKOe, METUAHA.

BEPOSATHOCTEN 1 = =

MATEMATHIECKO IIpakTHyeckue 3aHATHSA Knaccunqecxoe OINpE/IeNieHue  BEPOATHOCTH, CBOHCTBA BEPOATHOCTEH,

SR TeopeMa O cymMme BeposiTHOcTell. Brrumcnenue BepostHocTel. Ilpuknagnble 3amauu Pemienue 6 2
IIPAKTUYECKHX 3a/1a4 C IPUMEHEHUEM BEPOSITHOCTHBIX METO/I0B. [IpeacraBiieHne YnCIIOBbIX 1aHHBIX.
ITpuknagneie 3a1a4u.
KonTpoJsbHasi pabora 1 3

11




HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem YpoBeHb
pa3aesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst 4acoB YCBOEHUS
1 2 3 4
CamocrosiTesibHAs padoTa: pelieHWe 3aJa4 W YIPaKHEHUH 1O 00paslly, WHAMBHAYyAIbHOE 6 3
JIOMaIITHee 3a/1aHue
JudpdepeHupoBaHHbIN 3a4eT 4
Hroro 194
Bcero 244

Jl1st XapaKTepUCTUKU YPOBHSL OCBOEHHUS y4eOHOr0 MaTepHralla UCIOJIb3YIOTCS CIeytole 0003HaueHUs:
1 — o3HaKOMUTENBHBIN (y3HABAaHHE paHEe U3YYEHHBIX OOBEKTOB, CBOWCTB);
2 — penpoayKTUBHBIN (BBIIIOJHEHHUE ACATENBHOCTU MO 00pasily, MHCTPYKLIUU WU MO PYKOBOJCTBOM);

3 — MPOAYKTUBHBIN (IJTAHUPOBAHUE U CAMOCTOSITEIILHOE BBIITOJHEHHE ACATEIILHOCTH, pEIIEHHE TPOOJIEMHBIX 3a71ay).

12




3. YCJIOBUSA PEAJIM3ALUU TPOT'PAMMBI TINCHUIIJINHBI
3.1. TpeGoBaHUSI K MUHUMAJIBLHOMY MaTePUATIbHO-TEXHHYECKOMY 00ecredeHuIo

Peanuzanusi mporpaMMbl  IUCHUIUIMHBL  TpeOyeT Hamuuyusi ydeOHoro kabuHeTa
MaTEeMATHYECKUX M €CTECTBEHHOHAYYHBIX TUCIUTLINH.

[Tomernenne kabuHeTa JOKHO OCHAIIEHO YU4EOHOM MeOebI0 U CPEACTBAMU O0YUCHUS,
JIOCTaTOYHBIMH [T BBITIOJIHEHHUSI TPEOOBAHMIA K YPOBHIO IMOATOTOBKH 00YYAFOIIHUXCSI.

Kabuner noimkeH nMeTh MeO€EIb IUIs:
opraHu3zanuy pabouero Mecra MperoaBaTes;

OpraHu3any paboynx MECT 00yJarOIIUXCS;
JUTSL pAIlIOHATIBHOTO Pa3MEIICHUS U XPaHEHUs CPEJICTB O0yUCHHUS;
JUTSL OpraHU3alliy UCTIOJIb30BaHUS anapaTyphl.

B coctaB y4eOHO-METOJMYECKOTO M MAaTepHaIbHO-TEXHHUYECKOTO O0ecredeHus

porpaMMbl y4eOHOM TUCIUIUIMHBI «MaTeMaTuka» BXOIAT:

* MHOTO()YHKITHOHAIILHBIM KOMITJICKC TPEIo/1aBaTes;

* HarJIsIHBIC TOCOOMS (KOMIUICKTHI YIEOHBIX TaOJHII, TIAKATOB U JP.);
* HHPOPMAIIMOHHO-KOMMYHHKATHBHBIC CPEJICTBA,;

* SKpaHHO-3BYKOBbIE IOCOONS;

* OuOIMOTEeUHBIN POH.

TexHuuyeckue cpeacTBa OOydeHUS: MYJIbTUMEIUIHBIA MPOEKTOp; HOYTOYK WIH
NEPCOHAIbHBIN  KOMIIbIOTEp (pabouee MecTO MpemnojaBaTelns); MPOSKLUHUOHHBIA 3KpaH;
KOMIIBIOTEpPHAs] TEXHHKA s OOy4yaroluuXxcs € HAIUYUEM JUMIEH3UOHHOIO MPOrpPaMMHOTO
obecneucHus; MOV,

[TocpeactBoM MynbTUMEAMIMHOTO 00OpYIOBaHUS YYaCTHHUKKM 00pa3oBaTeNpHOrO Mpoliecca
MOTYT MPOCMAaTPHUBATh BH3YyadbHYI0O WH(OPMALHUIO MO MaTeMaTHKE, CO3/aBaTh IMPE3CHTAIIHH,
WHBIE JOKYMEHTHI.

B mpomecce ocBoeHMSI MPOrpaMMbl Y4eOHOW JUCIUIUIMHBI «MareMaThuka» CTYICHTBI
JTOJKHBI TOJYYUTh BO3MOXKHOCTH JIOCTYNA K OJJIGKTPOHHBIM YYeOHBIM MarepHallaM [0
MaTeMaTHKe, HWMEIONMMCS B CBOOOJHOM JocTyne B ceTh MHTepHeT (2JIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM, AJIEKTPOHHBIM KHHUTaM, MpakTUKymam, TectaM, Matepuanam EI'D u

zp.).

3.2. UudopmanuonHoe odecriedenne 00yueHust

ITepeyens pexkomeHayembIX Y4eOHbIX H3AaHuil, WHTepHeT-pecypcoB, AONOJHUTEIbHOM

JIUTEPaTypbl

JJ1s1 CTy1eHTOB
OcHOBHbIE HCTOYHHKH:

1. Asummos HI.A. u ap.: Anrebpa u Hayasna MmatremMaTudeckoro aHanusa. 10-11 xiacc. YueOHuK.
- M.: [Ipoceemenwue, 2018 r.

2. Aranacsn JI.C. u ap. I'eomerpus. 10-11 kmaccel: YueOHHK ansi oOIieo0pa3oBaTeIbHBIX
yupexnaenuit. - M.: [Ipocemenue, 2019 r

JlonoIHUTeIbHbIEe UCTOYHUKM:

1. BbammakoB M. U. Maremartuka: yueOHUK JJIs1 CTY. YUPEXKACHUHN cpea.ipod. oOpa3oBaHus. -
M.: Akanemusi, 2014. [http://www.academia-moscow.ru/reader/?id=81733]

2. boromomnoB, H. B.Marematuka : yuebnuk nmns CIIO / H. B. boromonos, II. M.
Camoitnenko. — 5-e wu3nm., mepepad. u gmon. — M. : HzgarensctBo [Opaiit, 2017.
[https://www.biblio-online.ru/book/D4B1DE57-5DCA-464F-9D73-2B57AACBD299]

3. bammakoB M. M. Maremaruka. 3amayHuk: y4deO.mocoOue AN CTyH. YUYPEKACHHUM Cpen.
npod. obOpazoBanms. - M.: Axamemus, 2014. [www.academia-moscow.ru/reader/?id=
94461].
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4. bammakoB M. MW. Marematuka. COOpHUK

yae0.1mocobue i CTyA. yUYpexKaeHu cpea. mpod. odpa3oBaHusI.

[www.academia-moscow.ru/reader/?id=293376].

3aga4  NMpo(UIBHON  HamnpaBIEHHOCTH:

- M.: Akagemus, 2019.

5. bammakos M. M. Maremaruka: anre6pa N HadYajla MaTeMaTH4YC€CKOI'0 aHajliu3a, rCOMETPUs.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

KOHTpOJIb H OHOEHKa pe3ysIbTaTOB OCBOCHUA

IMUCHUTLIINHE]

OCYHICCTBJIACTCA

npernoaaBaTCyiIcM B IIPOLECCCC IIPOBCACHUSA IPAKTHUYCCKUX 33.H$ITPII>1, TCCTUPOBAHUA, a TaAKKC

BBIITIOJIHCHU A O6y‘~IaIOHII/IMI/IC$I HHJAWBUYyaJIbHBIX SaﬂaHHﬁ.

Pe3yabTaThl 00yuyeHus
(ocBOEHHBbIE YMEHUS1, YCBOCHHbIE 3HAHUA)

@DopMBbI U METOABI
KOHTPOJISI M OLIEeHKH
pe3yJibTaToB 00y4eHHs

1 2
YMeHnus: KOHTPOJIbHBIE paboTsl,
pemiaTb ~ palMOHaJbHbIE,  IOKa3aTelbHbIE, JorapupmMuueckue, | pacuéTHo — rpaduyeckue
TPUTOHOMETPUYECKHE YPAaBHEHMsI, CBOJAILIMECS K JMHEHMHBIM U | paboTHl, PAKTUYECKHE
KBaJIpaTHBIM, a TAK)KE€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI; 3aHATHS, JIOMAIlIHue

pemiaTh TUIAHUMETPUYSCKHE M TMPOCTEHIINE CTEPEOMETPHUCCKUE
33724 Ha HAXOXKICHHUEC TEOMETPHUYCCKMX BEJIWYMH (IUIMH, YIJIOB,
ionaaen, o00beMoB);

pelaTh MPOCTeHIMe KOMOMHATOPHBIE 3a/1a4l METOJIOM Tiepedopa, a
TaK)Ke€ C MCIOJIb30BaHNEM U3BECTHBIX (POpPMYIT;

paboThl, TECTUPOBAHUE

3Hanua:

dbopMyIBl I HAXOXKJIEHHUS TUIOMAZei U 00BEMOB T€OMETPUUECKUX
TEN;

TPUTOHOMETpHUYECKHE (HOpMYIIbI 17151 MpeoOpa30BaHuUs BbIPAKEHUI;
(dhopMyIbl MPOU3BOAHBIX (PYHKIMN, HOPMYIBI HHTETPUPOBAHHUS

KOHTPOJIbHbBIE paboThI,
pacuéTHO — rpaduyueckue
paboTsI, IIPAKTHYECKHE
3aHATUA, JOMalIHUue

paboThl, TECTUPOBAHUE

5. KOMIIETEHIIMU OBYYAIOUIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JUCIIUITJIMHBI

I[I/ICI_II/IHJ'II/IHS. «Marematuka HN3Yy4acTCid B 1-6 CCMECTpPaAX, obecreunBaeT (I)OpMI/IpOBaHI/Ie O6H_II/IX

kommereniumii (OK 01,02,04) na srane o0yuenust Ha 1-3 xypce.

Koneunbsimu pe3yiibTaTaMH OCBOCHHA JUCHUIIIMHBI ABJIAKOTCA C(bOpMHpOBaHHLIC KOTHUTHUBHBIC

JACCKPUIITOPBI «3HATb», «YMCTb)»,

«BJIAACTb», PAaCIIMCAHHBIC IO OTACJIBbHBIM KOMIICTCHIHAM.

(DOpMI/IpOBaHI/Ie 9TUX ACCKPUIITOPOB MPOUCXOJAUT B TCUCHUC BCCIO0 KypcCa IO 3TallaM B paMKax

Pa3IMYHOTO BUA 3aHITUNA U CAMOCTOSITETLHOU paboThlI.

Pesyabrarsl OcHoOBHBIE IOKA3aTEJIH @DopMbl 1 METOAbI KOHTPOJIA
(KOMITETEHIINN) pe3yJIbTaTOB NMOATOTOBKH

OK 01. Brwioupars croco0sr | OG0CHOBBIBAET BBIOOp | BHemHuit KOHTPOJIb
peleHus 3aja4 | croco0oB pelIeHus | IpenojaBareis 3a AEATEIbHOCTBIO
podeCcCuoHATBHON npodeCCHOHANIBHBIX ~ 3a7ad | oOy4aromuxcs. B3anMokoHTpOIb 1
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JCATCIIBHOCTH,
MNPUMCHHUTCIILHO K
Pa3IuYHbBIM KOHTEKCTaM

B 3aBUCUMOCTH
Pa3JIMYHBIX YCIOBUU

oT

CaMOKOHTpPOJIb CTyleHTOB. becena,
HaOJIIOIEHUE. CooTBeTcTBHE
BBIIIOJIHEHHUS HHIUBUIYaATbHBIX
paboT, 3amanuii TpeOOBAHMSIM.

OK 02. OcymectBisaTh | Haxonut, ananmusupyer u | BHemHui KOHTPOJIb
TIOUCK, aHamm3 U | UCTIONIB3YeT  WH(GOPMALMIO | MIPEToJaBarelisi 3a JAEATEIbHOCTHIO
UHTEPIIPETAIIIO TUISE s dexTuBHOrO | 00yvaromuxcs. B3auMoOKOHTpOIb U
uHpOpMaIui, HEOOXOAUMOMH | BBITOIHEHUS CaMOKOHTpOJIb CTYJAeHTOB. becena,
JUIsL  BBIIIOJIHEHUS  3ajad | npodeccHOHANbHBIX 3a/1ad | HaOJIoIeHue. CootBercTBUE
npodeccuoHaTbHON BBITTOJTHEHUS WHIUBUTYIbHBIX
JIESITEIbHOCTH. paboT, 3a1aHuii TpeOOBAHUSIM.

OK 04. Pabotarp B | BzaumogeiictByer c | Buemnuit KOHTPOJIb
KOJUIGKTUBE U  KOMaHJE, | O0y4aroluMHucs, MperoaBaTelisa 3a JeATeIbHOCThIO
3¢ deKTUBHO Mpeno/iaBaTesiMu u | oOyyaronuxcsi. B3auMOKOHTpOIb 1
B3aMMO/ICICTBOBATh ¢ | MacTepaMu B XOJ/le | CAMOKOHTPOJIb CTyneHTOB. becena,
KOJUIETAMH,  PYKOBOJCTBOM, | OOyYECHHUSI. HaOIIO/IeHNE. CootBercTBUE
KIIMEHTaMHU. BBITIOJTHEHHUSI WHIUBUIYAIbHBIX

paboT, 3agaHuii TpeOOBAHHSIM.
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6. ®OHJI OLIEHOYHBIX CPEJICTB JJIsI MPOBEJEHUA NPOMEXYTOYHOMU ATTECTAIIMM O JUCIHUATLJIMHE
6.1. ITacnopT (poHI2 OLIEHOYHBIX CPEICTB MO JUCHHUILINHE
KomnereHnuy, creneHb UX peajl3aliy B JUCUUIUIMHE U 00pa30BaTelIbHbIE PE3YJIbTaThl OCBOCHUS KOMIIETEHIIMH 00yYaroIUMUCS

Dopmu-
HanmenoBanue
Ne | pyemble XapakTepUCTUKa OCHOBHBIX BHJIOB JEATEIBHOCTH CTYIEHTOB (Ha YPOBHE Y4eOHBIX
HaunmenoBanue tem . 5 OLICHOYHOTI'O
/o | Komrie- neicTBuil
CpeacTBa
TEHIUU
1 2 3 4 5)
OK O3HakoMJICHHE C POJIbIO MAaTEMATUKU B HayKe, TEXHUKE, SKOHOMHKE, MH(POPMAIIMOHHBIX
1 01.02.04 BBenenue TEXHOJIOTUSIX U TPAKTUYECKOW neaTenbHocTU. O3HaKOMIIEHHE € LeIsIMU U 3afadaMu | BXoaHOM KOHTpOIb
T W3Y4YEeHHs MaTeMaTUKU pu ocBoeHnH cnenuanbHocter CI10. BXonHOM KOHTPOIb
Paznen 1. AJITEBPA
Beinmonnenue apugmernueckux JEHCTBMH HAjJ 4YMCIaMHM, CcoYeTas YCTHblE W
2 OK Pa3Butne mnoHATHA O | nUCbMEHHbIEe IpueMbl. HaxoxzaeHue npuOMMKEHHbIX 3HAaueHWH BenuuuH U | [Ipaktuueckas
01,02,04 | uncne MOTPEITHOCTEH BBIYUCICHUN (aOCONFOTHOM M OTHOCHUTEIBHOH); CpaBHEHHE YHCJIOBBIX | paboTa
BbIpakeHUIl. Haxoxnenue omunbok B npeoOpa3oBaHUSX U BBIUUCICHUSIX
3 O3HaKOMJIEHHE C MOHATHEM KOPHS N-d CTENEeHH, CBOMCTBAMU PaJMKAJIOB U MpPaBUIaAMHU
CpaBHEHHs KopHed. DOpMynMpOBaHHE OIpPEAEIEHUS KOPHS M CBOWCTB KOpHEM.
Boruncnenne u cpaBHeHue KopHed. IIpeoOpa3oBaHue 4YHCIOBBIX M OYKBEHHBIX
BBIp@XEHUH, coAepKalluX paaukaibl. BeimosHeHne pacderoB 1o  (opmynam,
COJIep KaIllMM paauKajbl, OCYLIIECTBIISASI HEOOXOAUMbIE MTOICTAHOBKU U MpeoOpa3oBaHUsl.
Omnpenenenne paBHOCWIBHOCTH BBIPQXKEHUN C paguKagamu. Perienne uppanuoHaibHbIX
ypaBHeHUH. O3HaKOMJIEHHUE C TOHSTHEM CTENEHU C JEHCTBUTENBHBIM IOKa3aTeseM.
OK Kobu CTCIeHN HaxoxzaeHue 3HaueHUi cTeneHH. 3alucblBaHUE KOPHA N-M cTeneHu B BHUIe creneHu ¢ | [IpakTudeckue
PHI, > | apoOHBIM MOKa3aTeneM U Hao0opoT. PopMyIUpPOBaHUE CBOMCTB cTeneHel. Beiuncnenue | paboTbl
01,02,04 | norapudmbl

CTENEeHEe ¢ paluOHANbHBIM IIOKa3aTeneM, cpaBHeHHe creneHed. I[IpeoOpazoBanue
YHUCIOBBIX M OYKBEHHBIX BBIPAKCHHMH, COAEPIKAIIMX CTEMEHH, NMPHUMEHss CBOWCTBA.
Pemrenne mnokazarenpHbIX ypaBHEHMH. (O3HaKOMJIEHHME C NIPUMEHEHHWEM KOpHEH H
CTETIEHEN TP BBIYMCIIEHUN CPEIHUX, JEJIEHNN OTPE3Ka B «30JI0TOM ceueHumn». Pemnenue
MPUKJIAIHBIX 33]1a4 Ha CJI0XKHBIE MPOIIEHTHI

Beinmonnenue mnpeoOpazoBaHMi BbIpAXKEHUH, NpUMeHEHHE (OpMyJ, CBSI3aHHBIX CO
cBOMcTBaMU cTerneHel u jorapudmos. Onpenenenue o01acTu JAOMYCTUMBIX 3HAYEHHH
Jorapu(MHUUECKOro BhIpakeHus. Pemenne norapuMuuecknx ypaBHEHUH

@pOHTAIBHBIN OIPOC
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dopmu-

HanmenoBanue
Ne | pyemblie XapaKTepuCcTUKa OCHOBHBIX BHUJOB JEATEIBHOCTH CTYIEHTOB (Ha ypOBHE YYEOHBIX
HaumenoBanue tem o s OLIEHOYHOI'0
n/n | Komre- nelcTBui
cpeacTsa
TEHIMH
1 2 3 4 5
CamocrosiTenbHast
pabora
KonrponbHast paborta
Paznen 2. OCHOBBI TPUTTOHOMETPHUIN
4 W3yuenune paguaHHOrO METOAa M3MEPEHMs YIJIOB BpAILlEHUS U UX CBA3M C TpanycHoil | @poHTalbHBIN Orpoc
OK Mepoii. 300pakeHue yriioB BpalleHUsl Ha OKPYXHOCTH, COOTHECEHUE BEIMYMHBI yria ¢ | [IpakTiuaeckas
01.02.04 OCHOBHBIE IOHATHS €ro pacroyioKEHUEM. pabota
Y DopMyIMpOBaHUE ONIPEAEIECHUN TPUTOHOMETPUYECKUX (PYHKIINN U1l YTIIOB IOBOPOTA U
OCTPBIX YIJIOB NPSIMOYTOJILHOTO TPEYroJbHHUKA U OOBSICHEHHE UX B3aUMOCBSI3U
5 OK OcHOBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHX TOXKAECTB JUIS BBIYMCICHHS 3HAYCHUI Tpaxriueckas
TPUTOHOMETPHUUYECKHUE TPUTOHOMETPUUECKUX (PYHKLMN MO OJHON U3 HUX
01,02,04 P p p p (bynku A pabora
TOXJIECTBA
6 peo6ha3oBaMIS M3yueHne OCHOBHBIX (OPMYJ TPUTOHOMETPHU: (DOPMYIIBI CIIOXKEHUS, YABOSHHUS,
OK HI?OCTGII;HIHX npeoOpa3oBaHUsi CYMMBI TPUTOHOMETPHUYECKMX (GYHKIMHA B Tpou3BeaeHue U | OpoHTaNBHBIN OMpoC
NPOU3BEACHUS B CYMMY U NPUMEHEHHE IpPU YHPOLIEHHWM M BBIYMCIECHUU 3HaueHus | [IpakTuueckas
01,02,04 | TpuroHOMETPUYECKHIX p A yMMY P pH YIpot . P
BEIDAKEHI TPUTOHOMETPHUYECKOTO BBIpaXKeHHs. O3HaKOMIIEHHE CO CBOMCTBAMHM CHMMETpPUHU TOYEK | paboTa
P Ha €IMHUYHON OKPYXHOCTH M IPUMEHEHHUE UX JJIsl BbIBOJIA (POPMYI IPUBECHHUS
7 Mpocteiie Pemenne 1o  ¢opmynmaM M TPUTOHOMETPHUYECKOMY  KpPYry  MPOCTEHIINX
P TPUTOHOMETPHUYECKUX ypaBHeHHH. [IprMeHeHre 00X METOJ0B pelleHHs] ypaBHEHUMH
OK TPUTOHOMETPHUYECKHUE . [TpakTryeckas
(mpuBeneHNe K JIMHEHHOMY, KBaIpATHOMY, METOJ] Pa3JIOKEHUSI HA MHOXKUTEIHN, 3aMEHBI
01,02,04 | ypaBHeHus u . . pabora
HepABeHCTEA MEPEMEHHOMN) MPH peIIeHUH TPUTOHOMETPHUUECKUX YpaBHEHHUH. YMeHHe oTMedaThb Ha
p Kpyre pemeHusl MPOCTEUIINX TPUTOHOMETPHIECKUX HEPABEHCTB
8 OK ADKCHHYC.  ADKKOCHHYC O3HakoMJIEeHHE C TOHSATHEM OOpPaTHBIX TPUTOHOMETpUYECKUX (yHKuuH. M3ydenue | @poHTaIBHBIN OMpoc
01.02.04 aI;(TaHFZH’C ‘—II/II)CJ'Ia ye onpesieNieHul apKCHHYcCa, apKKOCHHYCa, apKTaHreHca uvucia, (opMmynupoBaHue HX, | [IpakTuueckas
T P n300pakeHNe Ha eTMHUYHON OKPYXHOCTH, IPUMEHEHHE NIPU PEIIeHUHU YpaBHEHHI pabota
CamocTosiTenbHast
pabota
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dopmu-

HanmenoBanue
Ne | pyemblie XapaKTepuCcTUKa OCHOBHBIX BHUJOB JEATEIBHOCTH CTYIEHTOB (Ha ypOBHE YYEOHBIX
i | comre- HaumenoBanue tem A OLIEHOYHOI'0
S cpeacTsa
1 2 3 4 5
KonrponbHas pabora
Pazzen 3. ®YHKIIMU, UX CBOMCTBA 1 TPA®UKU
9 O3HakOMJIEHME C TIOHATHEM IIEPEMEHHOW, mpuMepamMu 3aBUcCHUMoOcTell Mexay | DpoHTanbHBIN onpoc
nepeMeHHbIMU. O3HaKOMJIEHHE C MOHATHEM Ipaduka, omnpejaereHue NpuHauiexkHocT | [IpakTuueckas
OK @ynxupn. lonsre o Toukd Tpaduky GyHkuuu. OnpeneneHue no GopMmyie IpocTelieil 3aBUCUMOCTH, BUaa | padoTa
01,02,04 HETPCEPLIBHOCTH ee rpaduxa. Bepaxenue mno Qopmyne OAHONW TMEpEeMEHHOW uepe3 JIpyrHe.
(ymKin OsnakomiieHne ¢ onpeneneHueM (yHkuH, ¢opmyiaupoBanue ero. Haxoxnenue
o0yacTu onpeseneHus U 001acTu 3HaYeHn QyHKIUN
10 CoiicTBa ¢ynkuuu. | O3HaKOMIIEHHE ¢ TIpuMepamMH (DYHKIIMOHABHBIX 3aBUCUMOCTEH B peabHBIX INporeccax | OpoHTaNIbHBIA Ompoc
I'paduueckas U3 CMEXHbIX JAucuMIUIMH. O3HakoMJIEHHWE C JJ0Ka3aTeldbHbIMM paccyxaeHusmu | [Ipaktuueckas
UHTEpIpeTanus. HEKOTOPBIX CBOWCTB JIMHEHHON M KBAJPAaTUYHON (YHKLMH, MPOBEICHUE MCCIEAOBaHMs | paboTa
OK ITpumepsl JUHEWHOW, KYCOYHO-JIMHEHHOHM, JApOOHO-TMHEHHON W  KBaJpaTW4YHOM (yHKUMH,
01,02,04 | ¢pyHKIMOHATBEHBIX nocrpoenue ux rpaguxos. [loctpoenne u urenue rpagukoB ¢pyHkuuil. MccnenoBanue
3aBHCUMOCTEH B | pynkuuu. CocTaBiieHHe BUAOB (PYHKIMI MO JaHHOMY YCIOBHIO, pellleHHe 3a7ay Ha
peaIbHBIX Ipolieccax U | IKCTpeMyM. BrinmonHenue npeodpasoBanuii rpaduka GyHKINUN
SIBJICHUSX
11 N3yuenne noHATUS 0oOpaTHOW (YHKLMH, ONpelesieHHe BUIa U IMOCTpOeHHE Tpaduka
OK 06 oOpaTHO# (YHKIMU, HAXOXJEHHE ee 00JacThu ompeneneHuss W obnactu 3HaueHui. | [IpakTudeckas
01,02,04 paTHbIe QyHKIH [TpumeHenune cBOMCTB (DyHKIMI MpH HCCIEIOBAHUM YpPaBHEHHUI W pelleHuH 3agad Ha | paboTa
sKcTpeMyM. O3HAKOMJICHHE C TTOHSTHEM CIIOKHON (PYHKIIUU
12 CreneHnsle, Brruucnenue 3HaueHuil GyHKUIUN 10 3HaYSHHMIO aprymeHTta. OnpeseneHne MoJ0KeHHs
noKa3ateJbHbIE, TOYKH Ha TpaduKe Mo ee KOOpArHaTaM U Hao0opoT. Mcmonp3oBanue CBOWCTB (PyHKITHIA
JorapupmMuyecKue U | 1S cpaBHEHUs 3HaueHMi cteneHeil u norapugmos. Iloctpoenue rpaduxoB creneHusix | [IpakTrueckas
OK TPUTOHOMETPUYECKHE n Jsorapupmuyeckux (QyHkuui. PemieHwe mokazarenbHbIX M Jorapudmuueckux | pabora
01,02,04 | pyHkIMH. OOpatrHble | ypaBHEHH M HEPaBEHCTB MO HM3BECTHHIM ainroputMaM. O3HakomileHHE ¢ TMoHATHEM | PacueTHo-
TPUTOHOMETPHUYECKHE HETPEPBIBHONH TEPUOTUYECKON (QYHKIUH, (OPMYIHpPOBaHHE CBOWCTB CHHyca H | rpadudeckas padora
byHKIIH KOCHHYCa, TMOCTpoeHHe MX rpadukoB. O3HAKOMIIEHHE C TOHSATHEM TapMOHHYECKUX

Koje0aHui M mpUMepamMH TapMOHMYECKHX KOJeOAHWW JJisi ONMUCaHUs IMPOLIECCOB B
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dopmu-

HanmenoBanue
Ne | pyemble u XapaKTepuCcTUKa OCHOBHBIX BHUJOB JEATEIBHOCTH CTYIEHTOB (Ha ypOBHE YYEOHBIX
Wi | xomme- AUMEHOBAHUE TEM eficTBHi OLICHOYHOI'O
S CpeacTsa
1 2 3 4 5
¢uszuke u Apyrux obnactsax 3HaHuA. O3HAKOMIIGHHE C TIOHSITHEM pa3pbIBHOU
Nepuoan4eckoil (GyHKUMH, (QOPMYJIMPOBAHHE CBOMCTB TaHI€HCA U KOTAHIEHCA,
noctpoeHne ux rpaduxos. [I[pumeHenne cBOMCTB (QyHKIMUA A1 CpaBHEHHS 3HAYCHUH
TPUTOHOMETPUUYECKUX  (YHKIMHA, pPELUIeHUs  TPUTOHOMETPUYECKHX  ypaBHEHUH.
[Toctpoenne rpagukoB 0OpaTHBIX TPUTOHOMETPHUYECKUX (YHKIUH M OIpPENEeICHUE IO
rpadukam UX CBOMCTB. BrinonHeHnue npeobpa3zoBanus rpagMKoB
CamocrosTenbHas
pabora
KonrponbHas pabora
Paznen 4. TEOMETPUA
13 DopMyIMpPOBKA U NPUBEACHHUE A0KA3aTEIBCTB MPU3HAKOB B3aUMHOIO PACIOJIOKECHHUS
NpsIMBIX U TUIOCKOCTeH. Pacro3HaBaHMe Ha 4epTekax U MOJENSIX Pa3IM4YHbIX CIydaeB
B3aMMHOI'O pAaCIOJOKEHUS MPSIMBIX M IUIOCKOCTEH, apryMEHTHPOBAHHME CBOUX
cyxkaeHnid. OopMyIupoBaHUE OINpPEACIICHUM, IPU3HAKOB M CBOWCTB IapaJUICIbHBIX U
MEPIEHIUKYJIAPHBIX IUIOCKOCTEH, IBYIPaHHBIX W JIMHEHHBIX YIWIOB. BplnonHeHue
MIOCTPOEHHUSI YTJIOB MEXKIY MPSMBIMU, IPSIMON U IUIOCKOCTBIO, MEKIY MIOCKOCTAMU IO
ONMCAaHUIO W pacro3HaBaHUE UX Ha Mojenax. [IpumMeHeHWe NpU3HAKOB M CBOICTB
PacrosIoKeHUs IPSIMBIX U MJIOCKOCTEN MPH pelieHny 3a1a4. M3o0paxeHne Ha pucyHKax DOOHTANLHEL OIPOC
OK [TpsimMble M TJIOCKOCTH B | U KOHCTPYMPOBAaHHME HAa MOJENAX MEPHEHAUKYJISIPOB M HAKJIOHHBIX K IIJIOCKOCTH, HpaKmquKHe P
01,02,04 | mpoctpancTBe NpSIMBIX, MapauielbHBIX IUIOCKOCTEH, YIJIOB MEXAYy HpsIMOH U IUIOCKOCTBIO U p£60TLI

000CHOBaHUE TOCTpOeHHUs. PelieHne 3aqau Ha BBIYMCICHUE T€OMETPUUECKUX BEIMUYUH.
OmmceIBanme PacCCTOAHNA OT TOYKH 0 ILIOCKOCTH, OT HpﬂMOI\/’I A0 ITJIIOCKOCTH, MCKIY
IUIOCKOCTSIMH, MEXAY CKPEIIMBAOIMMUCA TNPAMBIMH, MEXAY HPOU3BOJIBHBIMU
¢burypamu B mpoCTpaHCTBE.

dopMyaMpoBaHUE M JOKa3bIBAHUE OCHOBHBIX TEOPEM O pACCTOSHUSIX (Teopem
CYIIECTBOBaHUA, CBOiicTBa). M300pakeHHe Ha uepTexax M MOJAEISAX PACCTOSIHUA U
000OCHOBaHHE CBOMX CyxXAeHHil. OrmnpeneneHue ¢ BBIYHCIEHUE PACCTOSIHUM B
npoctpaHcTBe. Ilpumenenune Gopmyn M TeopeM IUIAHUMETPUH JUIsl peIleHHs 3a/ad.
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dopmu-
pyembie
KOoMIIe-
TEHILINH

Haumenosanue tem

XapakTepucThKa OCHOBHBIX BHJIOB JCSITEILHOCTH CTYJACHTOB (HAa YPOBHE YYE€OHBIX
NEUCTBUI

HaunmenoBanue
OILICHOYHOTO
CpeacTBa

2

4

5

O3HakOMJIEHHE C TOHSATUEM MAPAIEIBHOIO IPOEKTUPOBAHUS M €ro CBOMCTBAMH.
DopMyIMpOBaHUE TEOPEMBI O IUIOLIAAM OPTOTOHAJIBHOW INPOEKIUM MHOIOYTOJIBHHKA.
[Ipumenenne  Teopuum  uii  OOOCHOBAaHWS ~ TOCTPOCHUH W BBIYHCIICHUH.
ApPryMEHTHUpOBaHUE CBOUX CYXACHHHM O B3aMMHOM DPACIIOJIOKEHUH IPOCTPAHCTBEHHBIX

¢uryp

14

OK
01,02,04

MHoOrorpaHHuku

Onucanve M XapakTEpUCTHKA PA3JIMYHBIX BUIOB MHOTIOIDAaHHUKOB, IEPEUYMCIECHUE HX
JJIEMEHTOB U CBOWCTB. M300pakeHne MHOTOTPAaHHUKOB M BBIOJIHEHUE ITOCTPOCHUS Ha
M300paKEHUSIX U MOJENIAX MHOTIOI'PaHHUKOB. BpluMcleHME JIMHEHHBIX 3JEMEHTOB U
VIJI0B B TMPOCTPAaHCTBEHHBIX KOH(UTYpAIMsSIX, apryMEHTHPOBAaHUE CBOUX CYKICHHUU.
XapakTepucTUKa M M300pakeHUE CEUYEHUs, pa3BePTKHM MHOTOTPAHHUKOB, BBIUMCIICHUE
wiomazei mosepxHocted. I[locTpoenne mpocTeHmmX cedeHWil KyOa, MPHU3MBI,
nupamuabl. [IpumeHenue ¢akToB M cBeleHMH U3 IulaHUMeTpuH. O3HaKOMIIEHHE C
BUJAMU CHMMETPUM B MPOCTpPaHCTBE, (OPMYJIHPOBAHHE OINpPEAEIECHUII U CBOMWCTB.
XapaKkTepucTUKa CUMMETPUU TEJ BPAIICHHUs U MHOTOIpaHHUKOB. [IpuMeHeHne cBOMCTB
CUMMETpUM TIpU pelieHuu 3anad. lcnonp3oBaHuE NPUOOPETEHHBIX 3HAHUM JUIs
UCCIIEIOBAaHUsI M MOJEIMPOBAHUS HECIOXHBIX 3agad. M3o0pa’keHHe OCHOBHBIX
MHOTOTPaHHUKOB U BBIITOJIHEHUE PUCYHKOB 10 YCIOBHSIM 3a/1a4

@OpoHTANBHBIN OIIPOC
IIpakTrueckue
paboThI

15

OK
01,02,04

Tenma ® NOBEPXHOCTH
BpalIeHUs

O3HakOMJICHHE ¢ BUJIaMU Tell BpaileHus, GOpMyIupOBaHUE UX OMPEIEICHUN U CBOMCTB.
@OopMyIMPOBAHHE TEOPEM O CEUEHHUH IIapa IUIOCKOCTBIO M IUIOCKOCTH, KacaTeJIbHOW K
chepe. XapakTepucThka M H300pakeHHE TeJ BpaIllEHUS, UX Pa3BEPTKH, CEUCHHUS.
Pemienue 3amay Ha TOCTPOCHHWE CEUYEHMM, BBIYUCICHUE JJIMH, PAcCTOSHUM, YTJIOB,
mwronaned. IIpoBeneHne [oOKa3aTeNbHBIX PACCYKICHHM TMpU PELICHUH 3ajJad.
[IpumeHeHne CBOWCTB CHUMMETPUM TPH pEIICHWM 3aJad Ha Tella BpaIlCHUS,
KoMOuHanmio Ten. M300pakeHne OCHOBHBIX KPYTJBIX TEN U BBINOJHEHHWE PUCYHKA IO
YCJIOBHIO 33/1a4U

N3mepenus B reomerpun O3HaAKOMIICHUE C MTOHATHIMHE TUIOMIAIN U 00beMa, aKCHOMaMU
U cBolicTBamMH. PemeHwe 3amad Ha BBIYHCICHHE IUIONMIAJICH TIUIOCKUX (Uryp ¢
MPUMEHEHHEM COOTBETCTBYIONIMX ¢opMyn U (akTOB W3 IUIaHUMETpuu. M3ydeHwne

@pOHTAIBHBIN OIIPOC
[IpakTnueckue
paboThI
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dopmu-
pyembie
KOoMIIe-
TEHILINH

Haumenosanue tem

XapakTepucThKa OCHOBHBIX BHJIOB JCSITEILHOCTH CTYJACHTOB (HAa YPOBHE YYE€OHBIX
NEUCTBUI

HaunmenoBanue
OILICHOYHOTO
CpeacTBa

2

4

5

TEOpEeM O BBIYUCICHHM OOBEMOB IPOCTPAHCTBEHHBIX TEJN, pEUICHHWE 3a1ad Ha
npuMeHeHue (Gopmyn BbBIMUCIECHUS 00beMoB. M3ydenue Qopmyn ais BBIYHCICHUS
Iiouaiel MOBEPXHOCTEH MHOTOTPAHHUKOB U TeJl BpaleHus. O3HaKOMJIEHHE ¢ METOJIOM
BBIYHCIICHHS TUIOIIAIU TTOBEPXHOCTH cdephl. Pemienue 3a1a4 Ha BEIYHUCICHHE TUTOMIACH
MIOBEPXHOCTH IPOCTPAHCTBEHHBIX TEl

16

OK
01,02,04

KOOpI[I/IHaTBI H BCKTOPLI

O3HakOMJICHHE C TIOHATHUEM BEKTOpa. 3yueHue neKkapTOBOM CHCTEMbI KOOPIMHAT B
IIPOCTPAHCTBE, IIOCTPOCHHME IO 3aJaHHBIM KOOpAMHATAM TOYEK U IUIOCKOCTEW,
HaXO0XJACHUE KOOPAMHAT TOYEK.

Haxoxnenue ypaBHEHMI OKpPYKHOCTH, cepbl, MIOCKOCTU. BblumciieHne paccTosHui
MeXNy Toukamu. V3yueHue CBONCTB BEKTOPHBIX BEJIMYUH, IPaBUI Pa3IOKCHUS
BEKTOPOB B TPEXMEPHOM IMPOCTPAHCTBE, MPABWJI HAXOKJICHUsS KOOPIAHMHAT BEKTOpa B
[IPOCTPAHCTBE, IIpaBUJI JEUCTBUM C BEKTOPAMH, 3aJaHHBIMU KOOPJAWHATAMH.
[IpuMeHeHne TeopuM INpU pelIeHUuM 3aJad Ha JEHCTBHA C BEKTOpaMH. [3ydeHwue
CKAIIIPHOTO IPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHMS MNPAMOU U IUIOCKOCTH.
[IpuMeHeHne TeopuM NMpU PELICHUM 3a4ad Ha JCHCTBUSA C BEKTOpPaMH, KOOPAMHATHBIA
METOJl, IPUMEHEHUE BEKTOPOB I BBIUHUCIEHUS BEIUYMH YITIOB U PACCTOSHUMN.
O3HakoMIIEHHE € J0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPUH O B3AUMHOM PACIIOJIOKEHUH
MPSIMBIX U IIJIOCKOCTEN C MCIIOJIb30BAHUEM BEKTOPOB

@pOHTAIBHBIN OIIPOC
IIpaxTrueckas
pabota

CamocTrosrenpHas
pabota

KonTponbnas pabora

Paznen 5. HAUAJIA MATEMATUYECKOI'O AHAJIN3A

17

OK
01,02,04

ITocenoBaTenbHOCTH

O3HakOMJICHHE C TMOHSATHEM YWCIOBOM MOCIEIOBATEIBHOCTH, CIIOCOOAMU €€ 3aaHus,
BBIUHCIICHUSMH €€ wieHOB. O3HaKOMJIEHUE C MOHSATUEM TMpefielia oCIe0BaTeIbHOCTH.
O3HakOMJICHHE C BBIYMCICHHEM CYMMBI OECKOHEYHOTO YHCIOBOTO psla Ha MpUMEpe
BBIYMCIICHHUS] CyMMBbI 0€CKOHEUHO yOBIBAIOIIEH reOMETpUUECKON mporpeccun. Pemenue
3a/lad Ha TpUMEHEeHHEe (OPMYIbI CyMMBI OSCKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
MIPOrPeccuu

IIpakTrueckas
pabota
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dopmu-

HanmenoBanue
Ne | pyemble XapaKTepuCcTUKa OCHOBHBIX BHUJOB JEATEIBHOCTH CTYIEHTOB (Ha ypOBHE YYEOHBIX
Wi | xomme- Haumenosanue tem eficTBHi OLICHOYHOI'O
CpeacTsa
TEHIIUU
1 2 3 4 5
18 O3HakOMJICHHE C TIOHSATHEM TpOu3BOAHOW. M3ydenme wu (oOpMylIHpOBaHHE e¢
MEXaHUYECKOTO M TE€OMETPUYECKOTO CMBICJIA, H3Y4YEHHE aJIrOPUTMa BBIYUCICHUS
IIPOM3BOJHOM HA TMpU- MEpPE BBIYMCICHUS MIHOBEHHOW CKOPOCTHM U  YIJIOBOTO
ko3 duurenTa kacareiabHol. CocTaBieHHE ypaBHEHHs KacaTeJIbHOW B OOIIEM BHJE.
OK [TpousBognass u  ee YCBoeHI/Ee npaBuwi1 auddepeHnnpoBaHus, TaOIUIBI NMPOH3BOJHBIX  OIEMEHTAPHBIX @poHTANBHBIN OIpoC
01,02,04 IIPUMEHEHNE GbyHKLUH, NPUMEHEHHE [ I depeHIMpoBaHUS (vbyHKum/I, COCTaBIICHHS YPaBHEHHS [TpakTueckas
KacarenpbHOW. l3yueHue TeopeM O CBS3M CBOWCTB (YHKIMM W TPOM3BOAHOH, | pabota
¢dopmynupoBka ux. IIpoBeeHre ¢ MOMOIIBIO MPOU3BOJHONW HCCIIENOBaHUS (YHKLUH,
3a- NaHHOW (OPMYIOH. YCTaHOBIIEHUE CBS3HM CBOWCTB (DYHKIIUU M MPOU3BOIHON MO UX
rpadukam. [IpuMeHeHHe MPOU3BOAHOM [UId pEUIeHHs 3ajJjad Ha HaxXOXJEHHUe
HanOOJIBIIET0, HAMMEHBIIIETO 3HAUCHHS M Ha HAX0XKJICHHE YKCTpEeMyMa
19 O3HakoMJIeHME C TIOHATHEM HHTerpaisa M mepBooOpazHoil. M3yueHue mnpaBuia
OK WuTerpan u €ro | BbIUKCIEHUs] mepBooOpa3sHoil U TeopeMbl HbroToHa—IJleitbuuna. Pemenue 3amau Ha | @pOHTANBHBIN OMpoc
01.02,04 IIPUMEHEHNE CBSI3b NEPBOOOpa3HON M ee NMPOU3BOJHOM, BBIUMCIEHHE NepBooOpa3sHOW it naHHOH | [IpakThueckas
¢byHkuu. PemieHne 3amad Ha NpUMEHEHUE WHTErpajia Juisl BBIUMCICHUS (QU3NYECKuX | pabora
BEJIMYHH U IUIOMIAJEN
CamocrosrenbHas
pabota
KonTponbHas pabora
Paznen 6.YPABHEHUA 1 HEPABEHCTBA
20 O3HakoMJIEHHE C MPOCTEUIIMMHU CBEIACHUSMHU O KOPHIX anreOpanyeckux ypaBHEHHIH,
MOHATUSAMM HCCIICOBAaHUSA YPABHEHUNW W CHUCTEM ypaBHeHUU. M3yueHue Tteopun
YpaBHEHHSI M CHCTEMBI | PABHOCUJIIBHOCTM YpaBHEHMH M €€ NpuMEHeHus. [loBTopeHue 3amucu peleHus
OK ypaBHeHUld HepaBeHCTBa | cTaHIApTHBIX YpaBHEHUH, NpUEMOB MpeoOpa3oBaHUs ypaBHEHMH i cBedeHus K | [IpakTuueckue
01,02,04 | u cucTtemMbl HEPaBEHCTB C | CTAHAAPTHOMY  YpPaBHEHHIO. Pemenne  panmoHaibHBIX, UpPpaLMOHATIBHBIX, | PAOOTHI

ABYMs ICPEMCHHBIMU

ITOKA3aTENIbHBIX U TPUTOHOMETPUYECKUX YPAaBHEHUH U cucTeM. Mcnonp30BaHne CBOMCTB
u rpa¢pukoB (yHKIMHA U1 pemieHus ypaBHeHUi. IloBTOpeHHE OCHOBHBIX MPHEMOB
peuieHus cucreM. Perienre ypaBHeHH ¢ IpUMEHEHUEM BCeX MPHEMOB (pa3ioXKeHHs Ha
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dopmu-

HanmenoBanue
Ne | pyemble XapaKTepuCcTUKa OCHOBHBIX BHUJOB JEATEIBHOCTH CTYIEHTOB (Ha ypOBHE YYEOHBIX
i | comre- HaumenoBanue tem A OLIEHOYHOI'0
S CpeacTBa
1 2 3 4 5
MHOKUTEJIH, BBEIEHUS HOBBIX HEU3BECTHBIX, IMOJICTAHOBKH, I'paUUecKOro METOJa).
Pemienue cucremM ypaBHEHUH ¢ NPUMEHEHHEM Pa3IMYHBIX coco00B. O3HAKOMIIEHHUE C
OOIIMMHU BOTPOCaMHU DPEIICHHS HEPABEHCTB W HCIIOJIB30BAaHHE CBOMCTB M TpadukoB
(GyHKUMH NpU pelIeHUH HepaBeHCTB. PellleHne HEpaBeHCTB M CHCTEM HEPABEHCTB C
IIPUMEHEHUEM pa3JIMYHbIX CHOco00B. [IpuMeHeHHEe MaTeMaTHUYeCKUX METOJOB JUIs
pelIeHHs] COJEp)KATeNbHbIX 3a/lad M3 pa3jIMYHbIX o00JacTeid HayKM M HPAKTHUKH.
WHTepnpeTupoBaHue pe3ysbTaToOB C YUETOM pealbHbIX OrpaHUYECHUN
CamocrosTenbHas
pabora
KonrtposbHas pabora
Pazzen 7. 9JIEMEHTHI KOMBMHATOPUKH, TEOPUU BEPOSITHOCTEM U CTATUCTHUKU
21 N3ydyenue mnpaBuia KOMOWHATOPUKH W MPUMEHEHHE IpPHU PELIeHHMH KOMOUHATOPHBIX
3ajau. Perenne koMOMHATOPHBIX 33a]a4 METOJIOM Iepedopa U MO MPABUILY YMHOKEHHS.
OK OCHOBHELC OHSITHS O3HakOMJIEHHE C TIOHATUAMHU KOMOMHATOPHUKH: pa3MEUICHUSIMH, CcouyeTaHUsIMH, | OpOHTANIBHBIN OMpoc
01.02.04 | KoMGHHATOPHKH nepecTaHOBKaMu U ¢opMmynaMu Juisi uX BbluMciaeHus. OObsicHeHue W mnpumeHeHue | [Ipaktuueckas
s, P . o
dbopMyn ISl BBIYUCIIEHUS pa3MEILICHHUI, MEepecTaHOBOK M COYETaHUN MpH peuieHuH | padora
3agad. O3HakomieHue ¢ OuHomMoM HproToHa M TpeyronbHukoM I[lackans. Pemenue
MIPaKTUYECKHX 3aJ1ay C UCNOJIb30BAaHUEM MOHSATUIN U NTpaBUI KOMOMHATOPUKHU
22 OK ONEMEHTHI Teopun | M3ydeHne K1acCH4eCKOro ONpENEICHHs] BEPOSTHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI | DPOHTAIBHBIN ONPOC
01,02,04 | BEPOATHOCTEH 0 CyMMe€ BEpOSITHOCTEH. PaCCMOTpeI;II/Ie NPUMEPOB BLIMHACIIEHIsA BEPOATHOCTEH. Pemenue | [Ipaktuueckas
3aJ]a4 Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI pabota
23 OK [IpencraBnenne naHHbIX | O3HaKOMJIEHHE C NPEICTaBICHHEM YHCIOBBIX JAaHHBIX M HUX Xapakrepuctukami. | [Ipaktuueckas
01,02,04 (Tabmunpl, auarpammel, | PemneHne npakTHUecKHX 3ahad Ha OOpabOTKY YHMCIIOBBIX JIaHHBIX, BBIYHMCICHHE HX | paboTa
rpaduxm) XapaKTEPUCTUK
CamocrosiTenbHast
pabora

KonrposnbHas pabora
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dopmu-

HaunmenoBanue
Ne | pyemsble XapakTepucThKa OCHOBHBIX BHJIOB JCSITEILHOCTH CTYJACHTOB (HAa YPOBHE YYE€OHBIX
Haumenosanue tem o . OILICHOYHOTO
/u | KoMmIie- NEUCTBUI
CpeacTBa
TEHIIUU
1 2 3 4 5

JuddepernumrpoBanHbIi 3a4eT

DK3aMeH
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6.2. TunoBbie KOHTPOJIbHbIE 3aIaHUS WK MHbIE MATEPHAJIbI

6.2.1. ®opMBbI KOHTPOJIS

IK3aMeH MMPOBOJINUTCS B MUCbMEHHOU opme
JAunddepeHuupoBanHbIii 3a4eT.

CTyneHT JOJKEeH YCTHO OTBETHTh Ha 1-2 BoIpoca, TeMaTHKa KOTOPBIX COOTBETCTBYET
MPOHJICHHOMY T€OPETUYECKOMY MaTepuaiy, U BBHIIIOJHUTH IPAKTHUECKOE 3aaHKe, aHAIOTUYHOE
OJIHOM U3 BBIIMOJIHEHHBIX KOHTPOJIbHBIX padoT
Koutpoabsnas paGora CrTyneHT JOKEH BBINOJHUTH MPAKTUYECKOE 3a/laHHe, aHAJIOTHYHOE
OJIHOM W3 BBIIOJIHEHHBIX MPAKTHYECKUX PadOT.

Kpurepuu onieHKH BBITOJTHEHUS IPAKTUYECKOTO 33/1aHUS

«5» CTaBUTCS €ClU: 00YJarOIMICs BBIIOIHUI pabOTy B OJHOM 00bEME C COOJII0JCHUEM
HE00X0IMMOH MOCIIE€0BAaTEILHOCTU JEHCTBUM; MOJIyYMJl IPAaBUIIbHBIE PE3YJIbTaThl U BBIBOJIBI,
IOPaBUIbHO M AaKKypaTHO BBINOJHUJI BCE 3alUCH, TaOJIMILbI, PUCYHKH, YEepPTEKH, rpaduki,
BBIUUCIICHUS, B PACCYXIECHUAX U OOOCHOBAHUM PELICHHs HET MPOOEOB U OUIMOOK; B pEeIIEHUH
HET MaTeMaTH4YeCKUX OIMOOK (BO3MOXKHA OJHA HETOYHOCTh, OIMCKA, HE SBIISIOIIASICS
CJIEICTBUEM HE3HAHUS WM HEMIOHMMaHUs y4eOHOIro MaTepuana).

«4» craBuTCS, €ciaM paboTa BBHIINOJHEHA MOJTHOCTHIO, HO OOOCHOBAHMSI IIArOB PEIICHHS
HE/IOCTaTOYHBI; BHIITOJHEHBI TPEOOBaHMS K OIICHKE 5, HO AOMYIICHHI 2-3 HeloueTa, Win He 0osee
OJTHOM OIIMOKM U OJHOTO HEJ0YeTa.

«3» cTaBUTCS, €clii paboTa BBINOJHEHA HE MOJHOCTHIO, HO 00bEM BBIIOJHEHHOM 4acTH
TaKOB, YTO ITO3BOJISIET MOJYYUTh IPAaBUIbHbBIE PE3YNbTAaThl U BBIBOJBI; JOMYIIEHBI O0see OJHOM
oMOKH UK GoJiee IBYX-TPEX HEMNOUETOB B BBIKJIAKAX, YEPTEKaX WIM rpaduKax, HO ydalliuics
BJajieeT 00s3aTEIbHBIMA YMEHUSMH T10 TIPOBEPSIEMOI TeMe.

«2» cTaBUTCS, €ciu pabOTa BHIIIOJHEHA HE MOJIHOCTbIO U 00BbEM BBIIIOJHEHHOW pabOThI
HE IMO3BOJISIET ClieaTh IMPAaBUJIBHBIX BBIBOJOB; padoTa MpPOBOAMIIACH HENPABUIBHO, JOMYIIEHbI
CYILIECTBEHHbIE OIIMOKH, TOKa3aBIlINe, YTO 00y4aIOIINcA HE BIIaJieeT 00sA3aTeIbHble YMEHUSIMU
110 JAHHOM TE€ME B MIOJIHOW MepeE.

«1» craButes, ecnu: paboTa mokas3ajia MOJHOE OTCYTCTBHME Y ydalllerocst 00si3aTelbHbIX
3HaHUN W YMEHMH MO TNpOBEpseMOl TeMe WM 3HAuuTeNIbHAs 4YacTh pabOThl BBIOJIHEHA HE
CaMOCTOSITENIBHO.

OneHka «5» COOTBETCTBYET BHICOKOMY YPOBHIO, OIIEHKa «4» — 0a30BOMY, OLIEHKa «3» —
OPOTOBOMY.

6.2.2. OueHo4Hble cpeacTBa

OneHouyHbIE CpeACTBa MO3BOJIAIOT MPOBECTH TEKYUIUH KOHTPOJIb Mo aucuuruiuHe. Ilo
KaKIOMY CpEACTBY OILIEHMBAETCS IIOJHOTa U TJIyOMHA OCBOEHHS, XapaKTepHU3yIOIuecs
NoKa3aTeIsIMU U KPUTEPUSIMHU OLEHUBAHUS

[Tokaszarens Kpurepuit

[ToporoBeiii | 3Haer: 6a30BbIC OOIITHE 3HAHMUS;
(y3HaBaHue) | YMeeT: OCHOBHBIE YMEHHsI, TpeOyeMbIe JIJIsl BHITIOJIHCHMSI POCTHIX 3a/1a4;

«3» Brianeer: paboraeT rmpu npsAMOM HaOITIOICHHH.
BasoBkii 3HaeT: (aKThl, IPUHLHKIBI, MPOLECCH, OOIIME MOHATHSA B Mpelesax 00IacTH
UCCIIEI0BAHNS;
(BocmpousBe

YMeer: nuana3oH MPaKTUYECKUX YMEHHUH, TpeOyeMbIX IJsi  pelIeHUs
OTIpeJIeNIEHHBIX MTPOo0JIeM B 00JIACTH UCCIIEIOBAHUS;
Brnaneer: OGepeT OTBETCTBEHHOCTh 3a 3aBEpLICHHME 3a7ad B HCCIEIOBAHMUU,

JICHUE)
«y
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MPUCTIOCA0IMBAET CBOE MTOBEACHUE K 00CTOSATENIHCTBAM B PEIICHUH MPOOIIEM

3HaeT: (akTHyecKkoe W TEOPEeTHYECKOoe 3HaHHE B Ipenenax o0nacTa
Bbicokuil | uccienoBaHus ¢ IOHUMaHUEM IPAHULL IPUMEHUMOCTH;
(KoMIIeTeHT | YMeerT: Tuana3oH NPakTHUYeCKUX YMEHHH, TpeOyeMbIX Ui pa3BUTHsI TBOPUYECKHUX

HOCTB) penieHui, abcTparupoBaHusi MpooIeM;
«5» Brageer: koHTponupyeT paboTy, MPOBOAMUT OIICHKY, COBEPIICHCTBYET JCHCTBUS
paboThI

MaxkcruManbHOE KOJMYECTBO OAJIOB M0 KaXKIOMY OLIEHOYHOMY CPEICTBY (COOTBETCTBYET
BepOaTbHOMY KPUTEPUIO «BBICOKUI).

6.3. MeToanueckne MaTepuaJibl, ONpeaessiioye nNpouexypbl OHeHUBAHUS 3HAHUIM,
YMeHUl, IPAKTHYECKOr0 ONbITA, XapaKTepU3ywiuue 3Tanbl GopMUPOBaAHNSS KOMIIETEHUIM I

Hucuumnuna «Marematukay QOpMUPYET YMEHHUS, HEOOXOIMMbIe MpPH H3YYECHUU
JUCHUTUTMH OOIIET0 W €CTEeCTBEHHOHAYYHOI'O IMKIIA, BIaJCHHE BBHIYMCIUTEIbHBIMA HaBbIKAMH,
CIOCOOCTBYET Pa3BUTHIO MBIIUICHUS, JIOTUKH.

N3ydyenue aucuMIIUHBL SBsieTCs 0a30i Juid JajdbHEHIIEro OCBOEHUS CTYAECHTaMu
KypcoB TpOo(heCCHOHATBLHOTO IMHKIIA, (GOopMUPYET 0azy sl OBIAACHHS MPOPECCHOHATHHBIMU
KOMIETEHIUSIMH, KOTOPbIE MOTYT OBITh MPUMEHEHBI B BUJaX MPO(heCcCHOHATBHON NeATeIbHOCTH
B COOTBETCTBHHM C ['OCcynapCTBEHHBIM OO0pa30BaTE€IbHBIM CTAHIAPTOM MPOPECCHOHATBHOTO
obOpazoBaHwUs.

B nmpomecce wu3ydeHHs AMCHUIUIMHBI MPEAINONaraeTcs IMPOBEICHUE MPAKTHYECKUX
3aHATUH 71 3aKperyIeHUs] TEOPEeTUYECKUX 3HAHWW, OCBOEHMSI METOJOJOTHMHU PEILEHUs 3a/ad;
TEMaTHUKa MPAKTUYECKUX 3aHIATUN YUUTHIBACT CIIEHU(UKY ITOITyIaeMON CIIENUATBHOCTH.

C menpio 3aKperuIeHUs U CUCTEMAaTH3aluy 3HAHWK, (OPMHUPOBAHUS CaMOCTOATEIBHOTO
MBIIUICHUSI B TPOTpaMMe MPEeIyCMOTPEHBI Yachl U CaMOCTOSTENLHOW PabOTHI CTYISHTOB.
Pe3ynbTarel camocTOSTENIBHOM pabOThl MPEJCTABIAIOTCS B CIEAYIOIUX (GopMax: peuieHHe
3a/1a4d ¥ YOPAKHEHUM, JOKIal, Npe3eHTalus1, MHAUBUAYaIbHOE JOMAIlHEE 3aJJaHne, pacyeTHO-
rpaduyeckas paboTa.

Paboueit mporpamMMoii mperycMOTpEHbI:

- TEKYILIUA KOHTPOJIb 10 OKOHYAHUH U3YUYEHHUSI OTIAEIbHBIX Pa3eIOB IPOTPaMMBI;

-IIPOMEKYTOUHBIH KOHTPOJIb B (POpME dK3aMeHa — 10 3aBEPIICHUIO0 U3YYEHHsI Kypca.

[Ipn u3yyeHUM NUCUUIUIMHBI BHUMaHHUE CTY/AEHTa OyJneT oOpalieHo Ha €€ MpUKIIATHON
XapakTep, Ha TO, TJIe U KOI/Ia U3y4aeMble TEOPETUUYECKUE MOJIOKEHHS U MPAKTUUECKUE HABBIKU
MOTYT OBITh UCIIOJIb30BaHbI B Oy yIllel IPAaKTHUECKOH 1eATEeIbHOCTH.

7. UHBIE CBEJIEHHUSA U (MJIN) MATEPHUAJIBI
7.1 IlepedyeHb 00pa30BaTeJbHBIX TEXHOJOIHH, MCHOJAb3YeMbIX NPH OCYILIECTBJICHUH
00pa3oBaTeIbHOIO NMPoOLECcca MO0 JUCIUIIHHE

N3ydyenne wmatepuana mpoBoAUTCS B (opme, JOCTYMHOM MOHMMAaHUIO CTYJEHTOB, C
y4€TOM MPEEeMCTBEHHOCTH B OOy4YeHUHM, €AMHCTBA TEPMHUHOJIOIMM U O00O3Ha4YeHH B
COOTBETCTBUHU C JICUCTBYIOIIMMU TOCYIAPCTBEHHBIMH CTaH/IAPTaMU.

{11 BHEayIMTOPHBIX 3aHATUN CTYAEHTaM Hapsay C pPEUIeHUEM 3a7ad U BBITOJTHEHUS
NPAaKTUYECKHUX 33JaHUH MOXKHO TPEJIOKUTH TEMBI HCCIIE0BATENLCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPUH OTAEIBHBIX MEJIKUX 3a7a4 U YIPaKHEHUH IPEIIararoTcs CIOKETHbIE
3aaHus, TpeOyrolue JUINTENbHOW paboThl B paMKax OJHON MaTeMaTHYeCKOW cUTyaluu. DTu
TEMBl MOTYT OBITh KaK MHIMBHIYaJIbHBIMHM 33JaHUSIMHU, TaK U TPYNIOBBIMU JUIsI COBMECTHOIO
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BBIIIOJTHCHUA UCCIICAOBAHM .

B mporuecce 00ydeHus: MCHOIB3YIOTCS aKTUBHBIE W WHTEPAKTUBHBIE 00pa30BaTENIbHBIC

TeXHOJOTHH ((POPMBI IPOBEACHHUSI 3aHATHIA):
—  Jjexuuu, 0ecenbl, PpOHTATbHBIE OIPOCHI, TPE3EHTALUN U 3aIIUTa MUHU-TIPOEKTOB;

- OopraHusanusa «MO3TroBOro miTypma», praBHHCMOfI JAUCKYCCHH, pa6OTBI B MaJIbIX

rpynnax;

CO3/1aHHME€ HAaTYPHBIX MOJIEJIEN TEOMETPUUECKUX TET,

—  Oprasuszauuu CaMOCTOSITEIIbHOU y4ueOHO-TI03HABATEIbHON NEeSTEIHbHOCTH

(MHAMBUYyaTbHBIC TOMAIIIHUC 3a/1aHuU);

- CTUMYJIHUPOBAHHUC HCIIOJIb30BAHUC CpPCACTB I/IH(l)OpMaHI/IOHHO'KOMMYHI/IKaI_[I/IOHHBIX

TEXHOJIOTHH NP MPOBEACHUH ayTUTOPHON B CAMOCTOSTEIIBHON pabOThI O0YJArOIINXCS;

—  KOHTpOJIbHBIE PaOOTHI.

Pa3paboTunku:
Yexosa Taressna MuxaiutoBsua, npenogasarens CIIO

®.1.0., yueHas cTeneHb, 3BaHUE, JOJDKHOCTD

Yaiiknua Mapus JleounnosHa, npenoaasarenas CI1O

®.1.0., yueHas cTeneHb, 3BaHUE, JOJDKHOCTD
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