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1. TACITIOPT MTPOTI'PAMMBbI YYEFHOM JJUCHUTIIMHBI
OVY/1.04. MaTtemaTuka
Ha36amue OUCYUNTUHDBL

1.1. Ob6aacTh NpUMeHEeHH s POTPaMMbI

[IporpamMma y4eOHON IUCHUIUTMHBI MaremMaThKa SIBISICTCS YacThIO IPOTPaMMBI
MOJATOTOBKU CIEUAIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ @I'OC CIIO no cnenuanbHOCTH
43.02.15 ToBapckoe u konauTepckoe aeno u [lucemom Munobpuayku Poceun ot 17.03.2015 N
06-259 «PekomeHmamuu 10 OpraHU3aAIlMU IIOJYYEHUS CpeaHero oOmiero oOpa3oBaHUsS B
mpeienax OCBOCHUS 00pa30BaTEIbHBIX MPOrpaMM CpeIHEro MmpodeccnoHaIbHOTO 00pa3oBaHus
Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHus C yderoM TpeboBaHWil  (enepanbHBIX
TOCY/IapCTBEHHBIX ~ 0Opa30BaTENBHBIX  CTAaHIAPTOB W  MOJy4aeMol mnpodeccuu  Win
CHEIHMAIIbHOCTH CPEIHEro MpodeccuoHanIbHOT0 00pa30BaHUS.

[Tporpamma yueOHO# mucHMILIMHBI pazpaborana Ha ocHoBe «IIpumepHOil mporpaMmsl
oOmieoOpasoBarenbHOi  ydyeOHOM  nucuuruiiHbl  «MaremaTtuka: anredpa W Haydaja
MaTEMaTUYECKOr0 aHajIn3a; FeOMETpHUs», peKOMEeHA0BaHHOU DefepanbHbIM IrOCY/1apCTBEHHBIM
ABTOHOMHBIM yupexacHueM «DeaepanbHbli HMHCTHTYT pa3BuTUs oOpa3oBanus» (PIAY
«DUPOy») mst peanu3aii OCHOBHOH mpodeccroHanbHoi o0pa3oBaTensHON nporpamMmer CI1O
Ha 0a3e OCHOBHOro ooOmiero oOpa3oBaHHMS C MOJIYYEHHEM CpEAHEro oO0IIero oOpazoBaHUs
(ITporokon Ne3 ot 21 urong 2015 r., perucrpanuoHsbiii Homep penensuu 377 ot 23 urons 2015
r. OI'AY «®HUPOy») no cnenuaibHOCTIM CpeAHETo NPoPeccCHOHAIBHOTO 00pa30BaHMUS.

1.2. MecTo OMCUMIUIMHBI B CTPYKType IMpOrpamMMbl TOJATOTOBKH CIIEIMAIMCTOB
CpEeIIHEero 3BEHa.

Huctunmuaa OY /.04 «Martematukay sBisiercsi 0a30BOM y4eOHOW JHUCHMIUIMHON U
BXOJIUT B 00111€00pa30BaTeIbHBIN UK.

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

OcHOBHasl HeJdb — CIOCOOCTBOBaTh (POPMUPOBAHUIO OOIMX W TPOQPECcCHOHATBHBIX
KOMIIETEHIINI MOCPECTBOM MPUOOPETEHNUS 3HaHUH, YMEHUI 1 HaBBIKOB.
Coneprkanne nporpaMmbl «MatemaTrkay HalpaBiIeHO Ha JOCTHXKEHHUE CIEAYIOIINX 3a1a4:

—obecnieueHrne CGHOPMUPOBAHHOCTH MPEACTABICHUN O COLMATIBHBIX, KYIbTYPHBIX H
HUCTOPUUYECKHUX (DAKTOpax CTAaHOBJICHHS] MAaTEMaTHKU,

—o0ecrnieueHue c(hOpMUPOBAHHOCTH JIOTUYECKOT O, IITOPUTMHUYECKOTO u
MaTEeMaTUYECKOTO MBITIICHHUS;

—obecnieueHre CGHOPMUPOBAHHOCTH YMEHHH MPHUMEHSTHh TMOJNyUYeHHBIE 3HAHUS TMIPH
pelIeHuN pa3IuvHbIX 3a7a4;

—obecnieueHre Cc(HOPMUPOBAHHOCTH TPEJCTAaBICHUA O MaTeMaTHKe Kak 4YacTH
00111eYeIOBEUECKOM KYIBTYpPhl, YHHUBEPCAIHHOM SI3bIKE HAayKH, TO3BOJISIONIEM OIKCHIBATH W
U3y4aTh pealbHbIE MPOLIECCHI U SBICHHUS.

OcBoenue conaepxaHus ydeOHOM aucHUIUIMHBL «Marematnka»  oOecriedyuBaeT
JOCTHKEHHUE CTYICHTAMU CIIEIYIOIIUX Pe3yIbTATOB!

* INYHOCTHBIX:

—c(hOPMHUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKe KaK YHHUBEPCATbHOM S3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBIICHUN U TIPOIIECCOB, UIEAX M METOJIaX MAaTEMaTUKH,

—TMIOHMMAaHNEe 3HAYMMOCTH MaTeMAaTHUKH ISl HAYYHO-TEXHUYECKOTO Iporpecca,

—c(OpPMUPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKE KaK K 4YacTH OOIIeYeTI0BEYEeCKOM
KYJIBTYpPBI 4epe3 3HAKOMCTBO C UCTOpPUEH Pa3BUTHS MAaTEMAaTHUKH, IBOJIONMEH MaTeMAaTUYECKUX
UJICH;

—pa3BUTHE JIOTUYECKOT O MBIIIUICHHUS, IIPOCTPAHCTBEHHOIO BOOOpakeHus,
AITOPUTMUYECKON KYJIbTYpPbl, KpHTUYHOCTH MBIIIICHUSI HA YPOBHE, HEOOXOAUMOM JJisl Oyayuieit
npodecCHOHATIBHOM eATeNbHOCTH, VIS POI0JIKEHUsI 00pa30BaHMs U cCaMOOOpa30BaHMS;

—OBJIaJICHME MaTeMaTHYEeCKUMHM 3HAaHUSMH U YMEHMSIMH, HEOOXOJUMBIMH B
MIOBCEJHEBHOM JKM3HU, [UII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCLHUIUIMH U



JUCHUIUIMH TPO(ECCHOHANBHOTO LHWKJIA, I TOJXyd4eHUs o0pa3oBaHMs B OO0JIACTIX, HE
TpeOyIOmMMUX yriayOJeHHON MaTeMaTHIECKOM TOITOTOBKH;

—TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CcaMO00pa3oBaHUIO, HA
NPOTSDKEHUHM BCEH JKU3HHW; CO3HATEIBHOE OTHOIICHHWE K HENpPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUITHOW MPO(hecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

—TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOH TBOPUYECKOW W OTBETCTBEHHOMU
NeSITeIbHOCTH;

—TOTOBHOCTh K KOJUIGKTMBHOW pa0OTe, COTPYIHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YueOHO-HCCIeI0BATENbCKOM, POSKTHOW U APYTHX
BUJAX JICATEIILHOCTH;

—OTHOILICHHE K MpPO(ECCHOHATBHON MAEATENbHOCTH KaK BO3MOXKHOCTH YYacTUsl B
PELICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX MPOOJIEM;

* METanpeIMeTHBIX:

—YMEHHE CaMOCTOSTEIIBHO OIPENENATh IEIH JEATSIFHOCTH W COCTaBJISTH IUIAHBI
NESITeIbHOCTH;  CAMOCTOSITENIbHO  OCYIIECTBIATH, KOHTPOJMPOBAaTH M KOPPEKTHPOBATH
NeSITeIIbHOCTD; UCIIOJIh30BAaTh BCE BO3MOXHBIE PECYPCHI JUIS JOCTHIKEHHSI TTOCTABICHHBIX IIeJeh
U peasin3aliuy IJIAHOB JICATEIbHOCTH; BHIOMPATh YCIICIIHBIE CTPATETHH B PA3IMYHBIX CUTYAIIHX;

—yYMEHHE TPOJYKTUBHO OOLIATbCS M B3aMMOJICHCTBOBAaTh B IPOIECCE COBMECTHOM
JICATEIbHOCTH, YYHUTBHIBaTh [O3MIMU JIPYTUX YYaCTHHKOB JCATCIBHOCTH, 3()(PEKTHBHO
paspeniatb KOH()IUKTHI;

—BJIaJICHUEC HABBIKAMU II03HABATEIbHOM, YYeOHO-MCCIIEAOBATEIBCKOW UM TMPOEKTHOU
NESITeIbHOCTH, HABBIKAMU  pa3pelieHus Mpo0JieM;  CIIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3aJ]ad, IPUMEHEHHUIO Pa3TUYHBIX
METOJ/IOB TIO3HAHUS;

—TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSTEIbHOW WH(MOPMAIIMOHHO-TIO3HABATEILHON
NEeSITeIbHOCTH, BKJIFOYAsh YMCHHE OPHUEHTHPOBATHCS B PA3JIMYHBIX MCTOYHHKAX HH(OpMAIUH,
KPUTUYECKH OLIEHUBATh M HWHTEPIPETHPOBATH HH(POPMAIUIO, MOIYyYaeMyI0 W3 Pa3IHYHBIX
UCTOYHHUKOB,;

—BJIaJICHUE S3BIKOBBIMU CPEACTBAMHU: YMEHHE SICHO, JIOTUMHO M TOYHO H3JIaraTb CBOIO
TOYKY 3pEHHUS, UCIIOJIh30BATh aJICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

—BJIaJICHUE HaBBIKAMH TIO3HABATENbHOW pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX
JICHCTBUN M MBICIIUTEILHBIX TPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA, IPAHUI] CBOETO 3HAHHS U
HE3HAHMS, HOBBIX TIO3HABATEIBHBIX 3a/1a4 U CPEJICTB /ISl HX TOCTHIKCHUS;

—IEeNeyCTPEMICHHOCTh B TIOMCKaX W TPHHATHH pEIICHHH, COOOPa3HTENBHOCTh |
UHTYHUIHS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CHOCOOHOCTH BOCIPHUHUMATH
KpacoTy ¥ TapMOHHUIO MUPA;

* IPEJIMETHBIX:

—c(hOPMHUPOBAHHOCTh MPEJCTABICHUIA O MaTeMaTUKE KaK 4acTH MHUPOBOW KYJIbTYPHI M
MeCTe€ MaTeMaTHKH B COBPEMEHHOW IMBIJIM3AINH, CIIOCO0AaX OMHCAHUS SIBICHUH PEaTbHOTO
MHUpa Ha MATEMaTHYECKOM SI3BIKE;

—c(hOPMHUPOBAHHOCTH TPEJICTABICHIU O MAaTeMaTHYECKUX IOHITHUAX KaK BaKHEHIIMX
MaTeMaTUIECKUX MOJIEIISX, MTO3BOJISIONIMX OMUCHIBATH U M3ydYaTh pa3HbIC MPOLECCHl U SBICHHS;
OHMMaHHUE BO3MOXXHOCTH aKCHOMATHYECKOTO MOCTPOSHHSI MAaTEMAaTHIECKUX TEOPHii;

—BJIaJICHUE METOJaMU JIOKA3aTeNbCTB M aJTOPUTMOB PEIICHUS, YMCHUE WX NPHUMEHSTB,
MIPOBOJUTH JJOKA3aTeIbHbBIC PACCYKICHUS B XO/I€ PEUICHHUS 3a/ad;

—BJIQJICHUC CTaHJAPTHBIMH MPUEMAaMHU PEUICHHUS PAIllMOHAIBHBIX M HPPAIMOHAIBHBIX,
MOKa3aTeNbHBIX, CTCIMEHHBIX, TPUTOHOMETPHUYCCKUX YPaBHEHUH M HEPABEHCTB, MX CHCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE JUIS IOMCKA ITyTH PEIICHHUS 1
WITIOCTPAINH PEIICHNS yPaBHEHNUH 1 HEPABEHCTB;

—C(OPMUPOBAHHOCTh TPEJACTABICHU 00 OCHOBHBIX TIOHATUSAX MAaTEeMaTHYECKOTO
aHaM3a W WX CBOWCTBaX, BIIAJICHHE YMEHHEM XapaKTepH30BaTh TOBEIACHWE (YHKIIHH,
UCIIOJIb30BaHUE MOJTYYEHHBIX 3HAHUH JUISl ONMCAHHS U aHAJIN3a PEabHBIX 3aBUCUMOCTEH;



—BJIaZICHNE OCHOBHBIMM MOHATHSIMHU O IIJIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX
¢durypax, uX OCHOBHBIX CBOWCTBaX; COPMUPOBAHHOCTh YMEHUS PACcIO3HABATh T€OMETPUUECKHE
¢urypel Ha dYepTekax, MOJEIAX M B pEaJbHOM MHpE; NPUMEHEHHE H3YUYEHHBIX CBOWCTB
reoMerpuueckux ¢uryp u GopMmyn Ui pelIeHUS TEeOMETPUYECKUX 3aJad U 3aJad C
IIPAKTUYECKUM COJIEPKAHUEM;

—c(opMHpOBAaHHOCTh  MPEACTABIEHUNH O Tpoleccax U SBICHUSAX, HMEIOUINX
BEPOATHOCTHBIN XapakTep, CTAaTUCTUUYECKMX 3aKOHOMEPHOCTAX B pPEaJIbHOM MHPE, OCHOBHBIX
MOHATUAX AJIEMEHTAPHOM TEOPUHM BEPOSITHOCTEW; YMEHHMI HaXOJUTh U OLEHUBATH BEPOATHOCTHU
HACTYIUICHHUSI COOBITUI B MPOCTEHUIINX MPAKTHUECKUX CUTYalMSIX U OCHOBHBIC XapaKTEPUCTHUKH
CIIy4alHbIX BEJIMYNH;

—BJIQZICHUE HABBIKAMU HCIIOJIb30BAHMUSI TOTOBBIX KOMIIBIOTEPHBIX IMpOTrpamMMm Ipu
pelIeHny 3a1a4.

1.4. PekoMeHyeMoe KOJIMYECTBO YACOB HA OCBOEHHUE MPOTrPaMMbI THCIUILTHHBI:
00beM 00pa3oBaTeIIbHON MTpOrpaMMbl oOy4aromierocs: 248 Jac, B ToM 4uciie:
00s13aTeNbHON ayJUTOPHON yueOHOM Harpy3Kku oOydatonierocs 156 yaca;
CaMOCTOSITENLHOM paboThl 0Oy4aromierocs 78 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPKAHUE YYEFHOM JUCIATLINHBI
2.1. O0beM yueOHOI 1M CUMIIMHBI M BUAbI Y4eOHO0Il padoThl

Bup yueoHoii padoThl Oobvem
uacos
101010
O0beM 00pa3oBaTeIbHON IPOrpaMmbl (BCeEro) 248
Oo0s13aTesibHAs ayAUTOPHAs Y4eOHAasi HATPY3Ka (Bcero) 198
B TOM YHUCIJIE:
TEOPETUYECKUE 3aHATHUS 118
IIPAKTUYECKHE 3aHITHSI 79
KOHTPOJIbHBIE paObOTHI 10
CamocrosiTesibHas padoTa odyuyaroierocs (Bcero) 44
B TOM YHCJIE!
peleHue 3a7a4y 1 ynpakHEeHUH
pacu€THo — rpaduueckue paboThI
WHAUBHUAYaIbHbIE TOMAIIHHAE Pa0OThI
MOJITOTOBKA K 3aHATHSIM
ITpomesxyTouHas arTecTanus IK3amen 6




2.2. TemaTn4yecknii miad u coaepxxkanue yueonou nucuunianubl QY /1.04 Maremaruka

HaumenoBanue Coaepixanue yueOHOro MaTepuaJa, JjabopaTropHble M NpaKTHYeCKHe padoThl, O0bem YpoBensn
pa3/iesioB U TeM CaMOCTOsITe/IbHAA padoTa 00y4aroINXCH 4acoB YCBOCHHS
1 2 3 4
BhexeHiie Marematuka B Hayke, TEXHUKE, HKOHOMHKE, HMH(OPMALMOHHBIX TEXHOJOIMAX U IPAKTHUYECKOH 2 1
! nesitesibHOCTH. Lenu v 3aaun n3ydeHust MaTeMaTUKy IpU ocBoeHnH cnenuanbHocteid CI10
Pa3nen 1. Anredopa 36
Llensie u panuoHanbHbie yncna. JleiictButenbHbie uncha. [Ipubnmxennsie BorancieHus. KoMiiekcHbie 3 1
qKCIIa.
Tema 1.1. IpakTuyeckue 3ausTusi: [leiictBus Hag uywucnamu  ApudMeTHUYeCKUEe ICHCTBHS HAJ YHCIAMHU,
Pa3Butne HaXOXXJeHUE NPUOJIMKEHHBIX 3HAYEHUH BEJIWYMH U IOTPELIHOCTEH BbIUMCIEHUIN (a0COMIOTHON H 5 2
MOHSITHS O UNCJIE | OTHOCUTEJIBHOM), CPABHEHUE YHUCIIOBBIX BhIpaskeHUM JlecTBUs ¢ ApoOsiMU
CaMmocrosiTeibHasi padoTa: peleHue 33/1a4 U yIpaXHEHUH 1o oOpaslly, MHAWBUIYAIbHOE JOMallHee
3a/1aHKe 2 3
Kopnu u crenenn. KopHau HaTypallbHOM CTENEHU U3 YUCIIa U UX cBOMCTBA. CTENEHU C pallMOHAIbHBIMU
NoKa3aTelsiMi, UX cBoicTBa. CTeNeHW C JIeHCTBUTENIbHBIMHU IOKa3aTreiasiMu. CBOMCTBA CTENEHH C
JEHCTBUTEIBHBIM [10KA3aTEIIEM.
Jlorapudm. Jlorapudpm umnciaa. OcHoBHOE JIorapuPpMUUIECKOE TOXKIECTBO. JlecaTuuHbIe U HATypaJbHbIE 8 1
norapudmsl. [IpaBuna neiictuii ¢ norapudmamu. Ilepexoa kK HOBOMY OCHOBaHHMIO.
IIpeoOpa3oBanne ajnredpamyeckux BbipaxeHuii. [IpeoOpazoBanue pannoHaIbHBIX, UPPAllMOHAIbHbBIX
CTETIEHHBIX, OKa3aTeIbHbIX U JIOTapu(MUUECKUX BBIPAKEHUH.
Tema 1.2. Kopnu, | [lpakTuyeckue 3ansatusi: Borunicienue M cpaBHeHHE KOpHEH. BblnosiHeHUE pacyeToB ¢ pajuKaaMu.
CTETIEHH u | Pemenne wppannoHanpHeIX ypaBHeHMI. HaxokaeHue 3HaueHUN CTENEHEHd C  palOHaJIbHBIMU
aorapudmbl nokazarensiMu. CpaBHeHue creneHeld. [IpeoOpa3oBaHMsl BbIpaKeHM, coiepallux cTeneHu. PemieHue
NoKa3aTelabHbIX YypaBHeHUIl. HaxoskaeHue 3HaueHuil sorapudma 1Mo MHPOU3BOJBHOMY OCHOBAHUIO. 10 2
[lepexon oT ofHOrO OCHOBaHUS K Apyromy. Beruncnenue u cpaBuenue norapudmos. JlorapudmupoBanue
U MOTEHIIUPOBaHKE BbIpakeHUU. [IpuOIKkeHHbIe BEIYMCICHHUS U PELIeHUs MPUKIaIHbIX 3a7a4. Pemenue
Jorapu(MUUECKIX YpaBHEHUH.
KonTpoJsbHas padora 2 3
CamocrosiTeibHass padoTa: penieHue 3a1ad U yOpaKHEHUH 1o o0pasily, WHIUBUIYalIbHOE JIOMAaIlIHEe
3a/laHue 6 3
Pa3nes 2. OcHOBbI TPMTOHOMETPHUH 20




HaumenoBanue Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3/iesioB U TeM caMocCTosITe]IbHAs padoTa 00y4aroImMXcs 4yacos YCBOCHHS
1 2 3 4
OcHoBHble noHsATHA. Pannannas Mepa yria. BpamarenbHoe nBuxkeHue. CUHYC, KOCUHYC, TaHT€HC U
KOTaHI'€HC YHCJIa.
OcHoBHBIe TPUTOHOMeTpHYEeCKHEe ToxkAecTBA. DopMyiibl puBeaeHUS. DopMyIIbl ciaokeHus. PopmyIbl
yzaBoeHus: PopMyJibl OJIOBUHHOTO yIjla. 4 1
5 IIpeoOpa3oBannss mnpocTeIMX TPUTOHOMETPUYECKUX BbIpakeHuii. IIpeoOpa3oBaHue cyMMBbI
Tema 2.1. TPUTOHOMETPUUYECKMX (PYHKIMI B M[poM3BEeJeHME U IPOU3BENEHHs B CyMmMMYy. BblpaxkeHue
OcrosHrre TPUTOHOMETPUUECKUX (PYHKIMH Yepe3 TAHI'€HC [TOJIOBUHHOTO apryMeEHTA.
;I(());(;Tezisa 1 IIpakTuyeckne 3aHsaTUA. PanaHHbIl METOX U3MEPEHHUs YIJIOB BPAICHUSA U CBSI3b C TPALyCHONW MEPOM.
OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECCTBA, (POPMYJIbI CIOKEHMS, YABOEHUS, IPpeoOpa3oBaHuEe CyMMBI 6 2
TPUTOHOMETPUUECKUX (YHKLIMH B MPOU3BEACHHE, IPEOOpa30BaHNE IPOU3BEIECHUS TPUTOHOMETPUUYECKUX
GYHKIHHA B CYMMY
CamocrosiTeibHass padoTa: penieHue 3a4a4 U yOpaKHEHUH 1o o0paslly, UHIUBUIYaIbHOE JIOMAIIHEEe 2 3
3a/laHue
OOpatHble TpUroHOMeTpUUYecKre QyHKIMU. APKCUHYC, apKKOCUHYC, apKTaHT€HC. 5 1
99 ITpocreiimne TpuroHoMeTpuuecKknue ypasHeHus. [Ipocrelimnme TpuroHoMeTpu4ecKre HEpaBeHCTBaA.
%eMa T IIpakTuyeckune 3anaTusa: OOpaTHblE TPUTOHOMETpUYECKUE (YHKIMU: apKCHUHYC, AapKKOCHUHYC, 2 9
PHTOHOMETpITHC apKTaHreHc Pemenne npocTelmx TpUroHOMETPUYECKHE YPABHEHUI U HEPABEHCTB.
CKH€ ypaBHEHUS U
HepABEHCTBA KontpoabHas padora _ 2 3
CamocrtosiTeibHass padoTa: pelieHue 3a1a4 U yOpaKHEHUH 1o oOpasily, UHIUBUIYalIbHOE JIOMAIIHEe
3aJaHue 4 3
Paznes 3. DyHkuuu, UX cBOiicTBAa M rpauKu 19




HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqaloumxca
2

O0BeM
yacoB

YpoBeHb

YCBOEHHUSsI
4

Tewma 3.1
OyHKIIMK U HX
CBOMCTBA

®ynknuu. O61acTh ONpeneneHuss U MHOXKECTBO 3HAYeHMH; rpaduk (PyHKIMH, IOCTPOEHHE I'papHUKOB
(byHKUINH, 3aIlaHHBIX PA3IMYHBIMHA CIIOCOOAMH.

CpoiictBa (QyHknuMu. MOHOTOHHOCTb, YETHOCTb, HEUYETHOCTb, OIPAHUYEHHOCTb, NEPHOAUYHOCTD.
[TpomexxyTkn Bo3pacTaHus M yObIBaHHWS, HauOOJbIIEe W HAUMEHbIIEE 3HAYCHHUS, TOUKU IKCTPEMyMa.
I'padguueckas untepnperanus. [Ipumepbl (QyHKIMOHAIBHBIX 3aBHCHMOCTEH B peajbHBIX Ipoleccax U
ABJICHUSAX. ApupmeTnueckue onepauuu Hajl GyHkuusamu. CrnoxHast QyHkuus (komnosuuus). [lonarue o
HENPEPbIBHOCTH (DYHKIIHUH.

Oo0paruble ¢Gynkuuu. OO6nacTe ompeneneHus W 00NacTh 3HAa4eHWH oOparHOW QyHKIMH. ['paduk
oOpaTHO# GyHKIIUN

IpakTuyeckue 3anaTus: [Ipumepsl 3aBUCHMOCTEN MEXKIy NMEPEMEHHBIMU B PEAJIbHBIX MPOIEccax M3
cMeXHbIX nuctuiuiiH. Omnpenenenue ¢yHkuui. Iloctpoenne u  uyteHue rpa@uKOB  (YHKIIHIA.
WccnenoBanne QyHKIUU.

CaMocTosiTeTbHAsI padoTa: pelicHUe 3a/1a4 U YIPaKHEHUH 1Mo o0pasily, WHAWBUIYAIBHOE JOMAIlHEe
3a7aHue

Tema 3.2.
OCHOBHBIE

byHKIIIN

CrenenHsble, MoKa3arejbHbIe, JOrapupmMuyeckue M TpUroHoMerpuuyeckue (pynkuuu. OOparHblie
TpuroHomerpuyeckue pynkumu OnpeneneHuss QyHKIUM, ux cBoiicTBa u rpaduxu. I[IpeoOpazoBanus
rpadukoB. IlapamienbHbli TepeHOC, CHUMMETPUsS OTHOCHTEIbHO OCEH KOOpAMHAT M CHUMMETpUS
OTHOCHUTEJIbHO Hayaia KOOPJAUHAT, CHMMETPHsI OTHOCUTENBHO NPSIMOM Y = X, pacTsSHKEHHE U CKaTHe BJIOJb
0CE KOOpJAUHAT.

IIpakTuyeckue 3anaTusa CBolicTBa TUHEHHOMN, KBapATUYHON, KYCOUYHO-IMHENHON U TPOOHO- TUHEHHOMN
¢ynkuuii. HenpepeiBHble U nepuoanyeckue GpyHkiuu. CBolcTBa U rpauKku cuHyca, KOCUHYCa, TAaHT€HCa
u kortanrerca. OOparHble ¢(yHKuMH M uX Tpaduku. OOpaTHbIE TPUTOHOMETpUUYECKHE (YHKIUU.
[TpeoOpa3zoBanus rpaduka pynkuuu. 'apmonnyeckue konedanus. [IpukinagHsie 3a1aqu.

[TokazarenbHble, TorapupMUUecKre, TPUrOHOMETPUYECKUE YPaBHEHHS M HEPaBEHCTBA.

KounTtpoJbHas padora

CaMocTosiTeIbHAsI padoTa: pelicHUe 3a/1a4 U YIPaKHEHUH 1Mo o0pasily, WHAUBUIYAIBHOE JOMAIlHEe
3aJ1aHue

Pa3pnen 4. I'eomerpus
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HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl,

CaMOCTOsITCJIbHAsA pa60Ta OﬁyanOIIII/IXCH
2

O0BeM
yacoB

YpoBeHb

YCBOEHHUSsI
4

Tema 4.1.

[Ipsimble u
IUIOCKOCTH B

IPOCTPAHCTBE

B3anMHOe pacnosioxeHue IByX IMpPsAMBIX B IpocTpaHCTBE. IlapajuienbHOCTH HPSMOM U ILIOCKOCTH.
[TapamienpHoCcTh  mIockocTed. llepnenaukynspHocTs npsMod W mockoctu. llepnengukynsp wu
HAKJIOHHas. YTOoJl MEXIy IpsMOHM M INIOCKOCTBIO. [IBYrpaHHBI yros. Yrosl MeEXIy IUIOCKOCTSMH.
[lepnieHIUKYIAPHOCTD ABYX IUIOCKOCTEH.

I'eomeTpuueckue npeodpa3oBaHus MPOCTPAHCTBA: MApAJUICIbHBIA NEPEHOC, CUMMETPHUS OTHOCHTEIBHO
wiockocty. [lapamnensHoe mnpoekTupoBaHue. [lnomans oproroHanbHoil mnpoekuuu. W3o0pakeHue
IIPOCTPAHCTBEHHBIX QUTYD.

Ipakrnyeckue 3aHATHA. [Ipu3HaKu B3aMMHOIO pPACIOIOKEHUS NPSAMBIX. YTOJI MEXAY IPSMBIMHU.
B3aumHoe pacnionoxxeHue npsMbIX U I1ockocten. [lepnenaukymnsp u HakKIOHHAs K TUIOCKOCTU. YTOJI
MEXIy IPSAMOM U IIOCKOCThIO. Teopembl 0 B3aMMHOM PacCIONOKEHUU NPSAMOM U TuiockocTu. Teopema o
TpeX MEPIECHIUKYIISIpax.

[Ipu3Haky u CBOMCTBA NapaJUICIbHbIX U NEPIEHANKYJISAPHBIX MIOCKOCTEH.

PaccrosiHre OT TOUKM 10 IIOCKOCTH, OT MPAMOM 10 TNIOCKOCTH, PACCTOSTHUE MEXKIY IIIOCKOCTSIMU, MEKTY
CKPEIIUBAIOIIUMHUCS TIPSIMBIMHU, MKy TPOU3BOJILHBIME (PUTypaMu B IPOCTPAHCTBE.

[TapayutenpHOE NPOEKTUPOBAHUE U €r0 CBOKCTBA.

CaMocTosiTeTbHAsI padoTa: pelicHUe 3a/1a4 U YIPaKHEHUH 1Mo o0pasily, WHAWBHUIYAIBHOE JOMAIlHEe
3a7aHue

Tema 4.2.
MHororpaHHuku
U KpYIJIbIE TEIa

Mmuororpannuku. Bepmunbl, peOpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHOrorpaHHble —YIJIbL.
Boinyknble mHOrorpanHuku. Teopema Oinepa. Ilpusma. [Ipsamasfl u naknonHas npusma. IIpaBunbHas
npusma. [lapamnenenunen. Ky6. Ilupamuna. IlpaBunbHas nupamuga. YcedeHHas nupamuia. Terpasap.
Cummerpun B KyOe, B napajuienenumnene, B npusme 1 nupamujae. CeueHus Kyda, IpusmMbl U MUPaAMUIbL.
[TpencraBieHne o NpaBUIbHBIX MHOTOIpAaHHUKAX (TETpa’ipe, Kyde, OKTa’ape, 10/1eKadApe U UKOCAIAPE).
Tesia u noBepxHocTn Bpamenus. [{ununap u konyc. YceueHuslit konyc. OcHOBaHMe, BbICOTa, OOKOBas
MOBEPXHOCTh, 00pa3yromas, pa3sepTka. OceBble CEUeHUsI U CeUeHHs, apaienbHble ocHoBaHuto. [llap u
ctepa, nx ceuenus. KacarenbHas miiockocTs k cepe

H3mepenns B reomerpun. O6beM u ero uzmepenue. Unrerpanbaas gpopmyina oobema. @opmyisl oobeMa
Ky0a, IpsIMOYTOJIBHOTO Napajuiesenurnena, npu3Mbl, nuiausapa. @opMynsl o0bemMa MupamMuibl U KOHYyca.
@opMyIibl TUIOIMIAM MMOBEPXHOCTEH HMIMHIpAa U KoHyca. Dopmyssl oObeMa mapa M IUIOMAIN c(hephl.
[Tono6ue Ten. OTHOLIEHUS MIIOIIAJIEH MOBEPXHOCTENW U 00BEMOB MOJAOOHBIX TET




HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqaloumxca
2

O0BeM
yacoB

YpoBeHb

YCBOEHHUSsI
4

IIpakTyeckue 3aHATHA PasznuuHble BUABI MHOrOrpaHHMKOB. VX m3o0Opaxenus. CeueHus, pa3BEpTKU
MHOrorpaHHukoB. [lnomane mnosepxHocTH. Buasl cummerpuil B mpocTtpaHcTBe. CUMMETpus Tel
BpAIlIeHHUs 1 MHOTOTPaHHUKOB. Brruncienue miomanei 1 00beMoB.

CaMocrosiTeibHAsi padoTa: peleHue 33/1a4 U yIpakHEHUH 1Mo o0pasily, WHAWBUIYAIBHOE JOMallHee
3aJlaHKe

Tema 4.3.
Koopaunars! u
BEKTOPHI

[TpsimoyronbHast (gexkapToBa) cucTeMa KOOpAMHAT B IpocTpaHcTBe. DopMmyna pacCTOSHUS MEXAY JIBYMs
TOYKaMH. YpaBHEHUs1 cepsl, MIOCKOCTH U HpsaMoil. Bektopsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxeHue BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. Pas3inokeHue BEKTOpa [0 HAlpaBlIEHUSM. YTOI
Mexy IByMs Bektopamu. [Ipoekuust BekTopa Ha och. KoopauHaTsl BekTopa.

CkasipHOE IpOU3BENEHHE BEKTOpOB. lcmosnb3oBaHMEe KOOpPIMHAT M BEKTOPOB IPU  pEIICHUU
MaTeMaTHUYECKUX M MPUKJIAJHBIX 3a]1a4

IpakTuyeckne 3ansaTusa Bexropwl. [lelictBus ¢ BekTtopamu. JlekaproBa cucTEMa KOOPAMHAT B
MPOCTPAHCTBE. YpaBHEHUE OKPYKHOCTH, Cepbl, TUIOCKOCTH. Paccrosinue Mexay Toukamu. JlefcTBus ¢
BEKTOpaMH, 3aJlaHHBIMU KoopauHaTamu. CKalspHOE MPOM3BEIIEHHE BEKTOPOB. BekTopHOE ypaBHEHUHE
MPSMON U INIOCKOCTH. MCrIonp30BaHNne BEKTOPOB MPU T0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

KonTpoJsbHasi pabora

CamocrosiTelbHAasE padoTa: pelieHue 3a1ad U YIPaKHEHUH Mo 00pasily, WHIUBHIyaIbHOE TOMAIHEe
3aJlaHKe

Pa3nea 5. Hauaga

MAaTEMATU4Y€CKOI'o aHa/JInu3a
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Tema 5.1
[IpousBoaHas

IocnenoBareabHocTu. CriocoObl 3aJaHMs M CBOMCTBA YMCIIOBBIX IocienoBaTenbHOCTe. IloHsaTHEe 0
npenaene IIOCJIEI0BATEILHOCTH. CymecTBoBanue npenaena MOHOTOHHOU OTpaHUYECHHOU
nocienoBarenbHocTH. CyMMHPOBAaHUE MTOCIEN0BATEIbHOCTEN. beckoHeuHO yObIBaromas reoMeTpuiecKas
IIPOrPECCHS U €€ CYyMMa

IIpousBonnasi. IloHsiTe O mnNpPou3BOAHON (YHKUIMHU, €€ TEeOMETpPUYECKUH U (PU3MYECKH CMBICII.
VYpaBHeHue kacarenbHOM K Tpaduky ¢yHkuuu. IIpou3BojHBIE CYMMBI, Pa3HOCTH, HPOU3BEACHUS,
yacTHble. [Ipou3BOJHBIE OCHOBHBIX d3JieMEHTapHbIX (QyHKuui. [IpumMeHeHHe TPOU3ZBOJHOW K
UCCIIeIOBaHUI0 (DYHKIMHA M mOcTpoeHHto rpadukos. [IpousBogHble 00paTHOM (YHKIMHM M KOMITO3UIIUH

GyHKINU.
ITprMephl HCIIOJIB30BAHKS IPOU3BOIHOM I HAX0XKIEHUS] HAWUIYYLIETr0 PEICHNs B IPUKJIAJHBIX 3a1a4aX.




HaumenoBanue

pa3/iesioB H TeM
1

Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl,

CaMOCTOsITCJIbHAsA pa60Ta oﬁyqaloumxca
2

O0BeM
yacoB

YpoBeHb

YCBOEHHUSsI
4

Bropas npousBoaHasi, ee reoMeTpuieckuil u pu3ndecKkuii cMbica. HaxoxxaeHnne cKopocTH AJis Ipolecca,
3alaHHoOTO0 (hopMyITIOit M TpaduKOM.

IIpakTnyeckue 3aHsaTHA YuciioBas MOCIENOBAaTEIbHOCTD, CIIOCOOBI €€ 3aJaHus, BBIYMCICHHS YJIEHOB
nocnenosarenbHocTy. [lpenen mocnenoBaTenbHOCTH. beckoHeyHO yObIBaromias TIeoMeTpUyYecKas
IIPOrpeccusl.

IIpou3BogHasA: MEXaHWYECKUH W TEOMETPUYECKHUN CMBICI IPOU3BOJHOW. YpPaBHEHHE KacaTEIbHOW B
obmeMm Buue. IlpaBuna u dopmynsl nuddepeHunpoBanus, Tabnuua MPOU3BOAHBIX 3JIEMEHTAPHBIX
¢ynkumii. HccnenoBanume (yHKIMM ¢ TOMOIIBIO MPOWM3BOAHOW. HaxokaeHune HanOOdbIIeTO,
HaMMEHBIIEr0 3HaYEeHUs! M SKCTPEMAJIbHBIX 3HaUYeHUH (yHKIMU

10

CamocTosiTeJIbHAS paﬁoTa: PCUICHUC 3aa41 U ynpamHeHI/Iﬁ 10 O6p8.3]_[y, HHAUBUAYAJIbHOC NOMAIIIHEEC
3aJaHuc

Tema 5.2
WHurerpan u ero
IIPUMEHEHNE

IlepBooGpa3nas u nuTerpaJ. [IpumeHeHre onpeaeIeHHOro HHTErpaja sl HaX 0K JICHUS TUI0IIa 11
KpuBoJimHelHON Tpanenuu. ®opmyna Herorona—JleiOuuma. Ilpumepsl npuMeHeHust nHTerpajia B (pU3UKe
Y TEOMETPUU

IIpakTnueckue 3ansitusa IlepBooOpasznas m umHTerpan. Teopema Hprorona—JlelOuuna. Ilpumenenue
MHTErpaia K BHIYUCICHUIO (U3NYECKUX BEJTMYMH U TUIOMIAJIEN.

KonTpoJsbHasi pabora

CamocrosiTelbHAasE padoTa: pelieHue 3a1ad U YIPaKHEHUH Mo 00pasily, WHIUBHIyaIbHOE TOMAIHEe
3aJlaHKe

Pa3nes 6. YpaBHeHuUs1 M HEPAaBEHCTBA

19

Tema. YpaBHeHus
Y. HEPABEHCTBA

YpaBHeHuss M cHCTeMbl YpaBHeHMil. PanuoHaJbHBIC, HpPALMOHAIBHBIC, IIOKA3aTEJIbHBIE W
TPUTOHOMETPUYECKUE YPAaBHEHUS U CHUCTEMBL. PaBHOCWIBHOCTH YypaBHEHUMN, HEPABEHCTB, CHUCTEM.
OcHoBHBIE TpUEMBbl HX peueHus (pa3iokKeHHe Ha MHOXKHUTEIH, BBEJIEHHE HOBBIX HEHU3BECTHBIX,
MOJICTAHOBKA, rpauIecKuil METoN).

HepaBencrBa. PanioHanbsHble, HppaliMOHANIBHBIE, ITOKA3ATENbHBIE U TPUTOHOMETPUYECKHE HEPABEHCTBA.
OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnoab3oBanue cBOHCTB M rpapukoB (PyHKIHUI NPH pelIeHMH YPABHEHUIl M HepaBeHCTB. Merton
UHTEpBAJIOB. M300paxkeHne Ha KOOPIMHATHOM MJIOCKOCTH MHOYKECTBA PELICHUN YpaBHEHUN U HEPABEHCTB
C IByMs IEPEMEHHBIMU M UX CUCTEM.
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HaumenoBanue Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesioB U TeM caMocCTosITe]IbHAs padoTa 00y4aroImMXcs 4yacos YCBOCHHS
1 2 3 4

IIpakTnyeckue 3anaTusa Kopuu ypasHeHuid. PaBHoCHIIbHOCTB ypaBHEeHMI. [IpeoOpa3oBanue ypaBHEHUI.
OCHOBHBIE TNpPUEMBI pelIeHUs ypaBHEHUM. Pelmienue cuctem ypaBHeHUi. Vcronp30BaHHME CBOWCTB U
rpaduKoB QYHKIUH U pellieHUs ypaBHEHUN U HEPABEHCTB. 8 2
[Ipuknagueie 3anaun [I[puMeHeHne MaTeMaTUYECKUX METOJOB ISl PELICHUsl COAECPIKATEIbHBIX 3a1a4 U3
pa3auyHbIX 00JacTel HayKu U pakTuku. MHTepriperanus pe3yapTaTa, y4eT peajJbHbIX OrPaHUYEHHH.
KonTpoabHasi padora 2 3
CamocrosiTeibHas padoTa: pelieHHe 3a1a4 U yOpaKHEHUH 1Mo oOpasily, WHIUBUIYyalIbHOE JOMAIIHEe 5 3
3a1aHUE

Pasnen 7. JieMeHTHI KOMOMHATOPUKH, TEOPHsI BEPOSITHOCTEH U CTATHCTHKA 26
OcHOBHbIE TOHATHSI KOMOMHATOPHUKH. 33/1a4d Ha TOJICUET YKCJIa Pa3MEICHUM, TIEPECTAHOBOK, COUETAHUMN.
Pemenne 3amau Ha mnepebop BapuanToB. Dopmyna Ounoma Herlorona. CBoiicTBa OMHOMHHAIBHBIX 4 1
koo dunmenton. Tpeyronpuuk [ackans.

Tema 7.1. IIpakTnyeckue 3ansaTus Vcropus pa3BuTus KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEN U CTATUCTUKU

DIIEMEHTHI U UX POJIb B pa3NUYHbBIX c(hepax yenoBeuecKoi xu3HeaeaTeabHocTu. [IpaBuna koMOMHATOPUKH 6 2

KOMOWHATOPHUKHU Pemienne xomOMHATOpHBIX 3amay. Pa3smerieHus, codyeTaHuss W TiepecTaHOBKUM. bunoMm HproToHa u
tpeyronbHuK [Tackans. [Ipuknannsie 3agaun.
CamocrosiTeibHass paldoTa: MHIMBUAYAJBHOE JOMAIHEE 3aJa pPELICHHE 3alad M YIOPAKHEHUH IO 4 3
o0pa3ily, UHANBUAYAIbHOE JIOMAIlIHEe 3aJJaHHe
CoObITHE, BEpOSITHOCTh COOBITHSA, CIOKEHHE W YMHOXXEHHE BeposTHOCTel. [loHsATHE O HE3aBUCUMOCTHU
coObITui. JluckpeTHas ciydaiiHas BelIMYMHA, 3aKOH €€ pachpenesneHus. YuciioBble XapaKTEpUCTUKH

Tenta 7.2 JTUCKPETHOM cCiy4aiiHON BenuuuHbl. [loHATHe o 3akoHe Oonbimux uucen. lloHarue o 3amadax 4 1
MaTeMaTU4eCKON CTaTUCTUKU

IIEMEHTEI [IpencraBinenne AaHHBIX (TaOJMIBI, OUArpamMMbl, TpauKu), TeHepaldbHas COBOKYIHOCTh, BBIOOpKa,

Teopun . cpenHee apupMeTHIecKoe, MeIMaHa.

BeposTHoCTEe 1 IIpakTnyeckue 3anaTusa Kiaccuueckoe onpeeneHne BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOPEMA O

MaATCeMaTHHECKON CyMMe BeposiTHOCTeW. Beruncienne BepositHocTel. [Ipukinanaele 3aqaun Pemenne npakTHUeCcKUX 3a7a4 ¢ 5 2

cratueTi IIPUMEHEHNUEM BEPOSTHOCTHBIX MeTO10B. IIpecTraBiienne unciaoBbix JaHHbIX. [IpukiaaHble 3agaun.
KonTpoJsbHasi pabora 1 3
CamocrosiTejibHasi padoTa: penieHue 3a7ad W YIpaxXHEHUH 1o 00pasily, WHAWBUIYAJIBHOE JOMAITHEe 5 3
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HaumenoBanue Conep:kanue y4ye0OHOIro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PadoThl, Oo0bem YpoBeHb
pa3aesioB U TeM CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst 4acoB YCBOEHUS
1 2 3 4
3a/1aHNe
JK3aMeH 6 3
Hroro 198
Bcero 238

Jlj1g XapaKTepUCTUKU YPOBHSI OCBOCHMSI yU€OHOT0 MaTepHalla UCIOIb3YIOTCS ClIeAyolue 0003HAUEeHUS:

1 — o3HaKOoMuUTENBHBIN (y3HABaHUE PaHEE U3YYEHHBIX OOBEKTOB, CBOWCTB);

2 — penpoOyKTUBHBIN (BBIITOTHEHHE ACATEIBHOCTH 110 00pasily, MHCTPYKIIUHU WU IO/ PYKOBOJICTBOM);

3 — IPOAYKTUBHBIH (IIJIAHUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE AEATEIIbHOCTH, pellieHHe MPOOIEeMHBIX 3aay).
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3. YCJOBUSA PEATIM3ALUU TPOTI'PAMMBI IMCHUITJIMHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o

Peanusanuss mporpaMMbel  TUCHMIUIMHBI — TpeOyeT Haiauuusi ydeOHOro KaOHHETa
MaTeMaTHUYECKUX U €CTECTBEHHOHAYYHBIX TUCIUIUINH.

[Tomemienue kabMHETa JOHKHO OCHAIICHO YU€OHOH MeOeNbIo U CpeicTBAaMH 00yUeHMs,
JIOCTaTOYHBIMHU ISl BHITIOJIHEHUSI TPEOOBaHMI K YPOBHIO IMOATOTOBKH 00Y4arOIIHUXCSI.

KaOuHeT nomKkeH IMeTh MeOeIb JIs:

OpraHu3aiuy paboyero Mecra Mnperno aBaTers;

OpTraHU3aIH Pad0YNX MECT 00YJAFOIIUXCS;

JUTSL pallMOHAJILHOTO Pa3MeEIIeHUs U XpPaHEHUs CPEACTB O0yUCHHUS;
JUIS OpPTaHU3aIlNH NCIIOJIb30BAHUS allapaTyphl.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUaIbHO-TEXHUYECKOTO 00ecredeHUs

IpOTrpaMMbl Y4eOHOH TUCIMITIMHBI «MaTeMaTuKa» BXOJIAT:

* MHOTO()YHKIIMOHAJIbHBIM KOMILJIEKC MPEero1aBaTes;

* HarJsAHbBIe TOCOOUS (KOMIUIEKTHI Y4eOHBIX TaOJIHII, TUIAKaTOB U JP.);
* UTHQOPMAIIMOHHO-KOMMYHHKATHUBHBIE CPEICTBA;

* SKpaHHO-3BYKOBBIE TIOCOOHS,

* OuOMOTEeUHBIN (HOH/I.

TexHuyeckue cpeiacTBa OOydYSHUS: MYJBTUMEIUHHBIA TMPOEKTOP; HOYTOYK WIH
NEPCOHANBHBIN  KOMIIbIOTEp (pabouee MecTO MpenojaBaTelns); MPOCKIMOHHBIA SKpaH;
KOMITBIOTEPHAS TEeXHUKA Ui OOy4YaromMXCsl € HaJMYMEM JIMIEH3HMOHHOTO IPOrPaMMHOIO
obecneuenus; MOYVY.

[TocpencTBOM MyNbTUMEAUHHOTO OOOPYIOBAaHUS YYaCTHHUKH OOpa30oBAaTENBHOTO Ipolecca
MOTYT MPOCMAaTpUBaTh BHU3YyaJdbHYI0 HMH(OPMALMIO [0 MaTeMaTHKe, CO3/1aBaTh IpPE3eHTAaluH,
WHBIC TOKYMEHTHI.

B mpornecce ocBoeHust mporpaMMbl y4eOHOM AUCHUILIMHBI «MaTreMaTHKa» CTYIIEeHTHI
JOJDKHBI  TIOJIYYUTh BO3MOXKHOCTH JIOCTyNa K OJEKTPOHHBIM Y4eOHBIM MaTepHajam I10
MaTeMaThKe, UMEINMMcs B CBOOOJAHOM Joctyne B ceTu MHTepHeT (9IEKTPOHHO-
OMOMOTEYHBIM CHCTEMaM, JIEKTPOHHBIM KHUTaM, MpaKTUKyMaM, TectaM, mMarepuaiam EI'D u

Ip.).

3.2. UudopmanuonHoe odecriedeHne 00y4eHus

Ilepeuens pexoMeHIyeMbIX Y4eOHbIX W3daHui, VHTepHeT-pecypcoB, 10MOJIHUTEJIHLHON

JUTEPaTypbl

st cTyneHToB
OCHOBHBIEC HCTOYHUKHU:

1. Amumos UI.A. u ap.: Anre6pa u Hauana maremaruyeckoro aHanuza. 10-11 kmacc. YueOHUK.
- M.: IIpocsemenue, 2020 r.

2. Aranacsa JI.C. u ap. I'eomerpus. 10-11 kmaccel: YueOHHMK i 00IIe00pa3oBaTeIbHBIX
yupexaenuit. - M.: [Ipocemenue, 2020 r

JlonoJHUTeIbHbIE HCTOYHHKH:

1. bammakoB M. . Matemaruka: ydeOHUK JJIs CTYA. yUpexJIeHUH cpea.npod. oOpa3oBaHus. -
M.: Akanemus, 2021. [http://www.academia-moscow.ru/reader/?id=81733]

2. boromonos, H. B.Marematuka : yuebnuk ans CIIO / H. B. boromonos, II. HU.
Camoitnenko. — 5-¢ u3m., mepepad. w jon. — M. : HsgarensctBo [Opaiit, 2020.
[https://www.biblio-online.ru/book/D4B1DES57-5DCA-464F-9D73-2B57AACBD299]

3. bammvako M. M. Maremaruka. 3amadduk: ydeO.mocoOue I CTyH. YUPEKIACHHHA CpE.
npod. oOpasoBanus. - M.: Akamemwus, 2014. [www.academia-moscow.ru/reader/?id=
94461].
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4. bammakoB M. MW. Marematuka. COOpHUK

yae0.1mocobue i CTyA. YUYpPSKIACHHH cpef. mpod. oOpa3oBaHUS.

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

3aga4  NMpo(UIBHON  HamnpaBIEHHOCTH:

- M.: Akanemus, 2021.

5. bammakos M. M. Maremaruka: anre6pa N HadYajla MaTeMaTH4YC€CKOI'0 aHajliu3a, rCOMETPUs.

Y4eOHUK s CTyH. Y4pexacHuid cpea.npod. oOpazoBaHUs.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIUIIJINHbI

KOHTpOJIb H OHEHKa pe3yJIbTaTOB OCBOCHUA

IMUCHUILIINHE]

OCYHICCTBJIACTCA

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

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

Pe3yabTaTnl 00yuyeHus
(ocBOEHHBIE YMEHHUS1, YCBOCHHbIE 3HAHUSA)

@®opMBbI U METOABI
KOHTPOJISI M OLIEeHKH
pe3yJabTaToB 00y4eHHs

1 2
YMeHnus: KOHTPOJIbHBIE paboTsl,
pelmiaTb ~ palMOHalbHBbIE,  IOKa3aTelbHbIE, JorapupmMuueckue, | pacuéTHo — rpaduyeckue
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJAILIMECS K JMHEHHBIM U | paboTHl, PAKTUYECKHE
KBaJ[paTHBIM, a TAK)XE€ aHAJIOTUYHbIE HEPABEHCTBA U CUCTEMBI; 3aHATHS, JIOMAIlIHue

pemaTh IUIAHUMETPUYECKUE W MPOCTEHIHE CTePECOMETPUICCKHE
3a/ladyl Ha HaxOXKICHHE T€OMETPUYECKUX BEIUYMH (IUIHH, YTIIOB,
romasei, o0beMoB);

pemiath mpocTeime KOMOMHATOPHBIE 3a7]aud METOJIOM mepedopa, a
TaK)Ke C MCIOJIb30BaHNEM U3BECTHBIX (POPMYIT;

paboThl, TECTUPOBAHUE

3Hanua:

dbopMyBl 1)1 HAXOXKJEHHUS TUIOMAZei U 00BEMOB T€OMETPUUECKUX
TEN;

TPUTOHOMETpHUYECKHE (HOpMYIIbI 171s1 MpeoOpa30BaHuUs BbIPAKEHUI;
(dhopMyIbl MPOU3BOAHBIX (PYHKIIMN, HOPMYIBI HHTETPUPOBAHHUS

KOHTPOJIbHbBIE paboThI,
pacuéTHO — rpaduyueckue
paboThI, IIPAKTUYECKHE
3aHATUA, JOMalIHUue

paboThl, TECTUPOBAHUE

5. KOMIIETEHIIMU OBYYAIOUIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JUCIIUITJIMHBI

Z[I/ICI_II/IHJ'II/IHa «MaremaTuka» HU3Yy4acTCsAa B 1-2

CEMECTpaXx,

o0ecrieunBaeT

dopmupoBanue odmmx kommerennuii (OK 01,02,04) na stane o0yuenus Ha 1 kypce.
KoHeuHbIMu pe3ysibTaTaMH OCBOCHMS JUCLUIUIMHBI SBISIOTCS C(HOPMHPOBAHHBIC

KOTHUTUBHBIC JCCKPHUIITOPHEI <«3HATH», «YMETb», «BJIAACTH»,

paclIMCaHHbIC 110 OTACIbHBIM

KoMIieTeHIsAM. DopMupoBaHUe 3TUX JECKPUIITOPOB IPOUCXOIUT B TEYEHUE BCEro Kypca I
JTaraM B paMKax pa3IM4HOIO BUA 3aHATHI U CAaMOCTOSITENIbHOM pabOTHI.

OcHOBHBIE MOKA3aTEJIH
pe3yJIbTATOB NOATOTOBKH

Pe3yabTarsbi
(KOMIIETEeHIINN )

(I)Ole)I U ME€TOAbI KOHTPOJIA

OK 01. Beibupats cnocoObl | OG0CHOBBIBa€T BHIOOD H

Buemuauit

KOHTPOJIb

14



http://znanium.com/catalog.php?item=author&code=27569#none
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pelIeHHs 3a7a4d | IPUMEHEHNE METOJOB W | MPEMoJaBarelisi 3a JACATEIbHOCTHIO
npodeccuoHaIbHON croco0oB pemieHus | obyuarommxcs. B3auMOKOHTpOJIb U
NeSITeITbHOCTH, npoeCCHOHANBHBIX 3a7[a4 B | CAMOKOHTPOJIb CTYIEHTOB. becena,
MPUMEHUTEITHHO K | obnmacTu pa3paboTku | HabIIOIEeHHE. CootBercTBUE
Pa3IMYHBIM KOHTEKCTaM TEXHOJOTHYECKUX BBITTOJTHEHHSI WH/IUBUTYATbHBIX
MIPOIIECCOB,; paboT, 3agaHuii TpeOOBAHMSIM.
OK 02. OcymectBisiTh | Haxomut u ucnosns3yeT | BHemHui KOHTPOJIb
TIOUCK, aHaJM3 U | ”HPOPMAIUIO JUISL | IperoJiaBaTelisi 3a JeATEIbHOCTHIO
UHTEPIPETAINIO 3 PEKTHBHOTO BBHIMOJHEHHS | 00ydaromuxcs. B3auMOKOHTpOIIb U
uHpopMaLnu, HE0OXOAUMOMH | MPO(eCCHOHANBHBIX 3a]ad, | CAMOKOHTPOJNb CTYAeHTOB. becena,
JUIS  BBIIOJNHEHHS  3a/1a4 | Mpo(ecCHOHATBHOTO U | HaOJItO/IeHHE. CootBercTBUE
npodeccuoHaIbLHON JMYHOCTHOTO Pa3BUTHSI. BBITTOJIHEHHS WHIUBUTYIbHBIX
JIeSITeIIbHOCTH paboT, 3a1aHnil TPEOOBAHHSIM.
OK 04. Paboratp B | BzaumogeiictByer c | Buemnuit KOHTPOJIb
KOJUICKTHBE M  KOMaHJE, | 00yJaromuMHucs, npernojaBarelis 3a JeATEIbHOCTHIO
3¢ heKTHBHO Mpeno/iaBaTesiMu u | oOyuaronuxcsi. B3auMOKOHTpOIb 1
B3aUMO/ICHCTBOBATh ¢ | MacTepamu B XOJIe | CAMOKOHTPOJIb CTYIEHTOB. becena,
KOJUIETaMH, PYKOBOJICTBOM, | OOy4YCHHUSI. HaOJIo/IeHNE. CootBeTcTBUE
KJIMCHTaMU BBITOJIHCHHSI WH/IUBUIYAIbHBIX

paboT, 3agaHuii TpeOOBAHHSIM.
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6. ®OHJI OLIEHOYHBIX CPEJICTB JJIsI MPOBEJEHUA NPOMEXYTOYHOMU ATTECTAIIMM O JUCIHUATLJIMHE

6.1. HQCHOPT (l)OHL[a OLCHOYHBIX CPEACTB IO JUCHHUIIJINHE
KOMHCTCHHI/II/I, CTCIICHb WX pCain3allii B TUCHHUIUIMHEC 1 O6pa3OBaTeJ'H>HI)IC PE3YJIbTATBI OCBOCHU S KOMHCTCHHI/Iﬁ O6y‘IaIOH_[I/IMI/IC${

®opmu-
HaumenoBanue
Ne | pyemble HaumenoBanue XapaKTepuCTUKA OCHOBHBIX BUJI0B JI€ATEILHOCTH CTYJCHTOB
/o | KomIe- TEM (Ha ypoBHE y4eOHBIX JICHCTBUI) OLCHORHOTO
cpeacTa
TEHLIUU
1 2 3 4 5
O3HakoOMJIEHHE C POJIbI0 MaTeMaTHKU B HayKe, TEXHUKE, SKOHOMHKE, MH(OpPMAIMOHHBIX
1 |OK Beenenue TEXHOJOTHSIX U MpaKTHUYECKOM aedrenbHocTH. O3HAKOMJIEHME € LeNIMM U 3ajJadaMu | BxoaHOH KOHTPOIIb
01,02,04 M3y4eHUsl MaTeMaTuku npu ocsoeHuu crennanbHocteil CI10. BxogHoil koHTpoib
Paznen 1. AJITEBPA
OK Beinonnenue apupmerndeckux AeWCTBUI Hall 4YMCIaMM, COYETas YCTHblE M NMHCbMEHHbIE
2 01,02,04 | PazButue mnonsATUs | mpuemMbl. HaxoxxaeHne mpuOIMKEHHBIX 3HAYEHUIH BEIMYUH W TOTPEITHOCTeH BhruMcieHui | [IpakTuueckas
0 4ucie (aOCOMIOTHOM U OTHOCUTEIBHOMN); CPABHEHUE YHMCIIOBBIX BhlpaskeHHH. HaxoxaeHue ommbok | paboTa
B Ipe00pa30BaHUSIX U BBIYHCICHUIX
3 |OK O3HakOMJIEHHE C TIOHSATHEM KOPHS N-W CTEMEeHH, CBOWCTBAMH PAIUKaIOB U TpaBUIAMHU
01,02,04 CpaBHEHHUs KOpHEH. POpMyIMpOBaHUE ONPEAEIECHUS KOPHS M CBOMCTB KOpHEN. Brruncnenne
U cpaBHeHUe KopHel. [IpeoOpa3oBaHue YMCIOBBIX U OYKBEHHBIX BBIPAXKEHUHU, COJIEPIKAIINX
panukaibl. BelmonHeHue pacderoB mo ¢GopmysaM, COASpXKallUM pajHKallbl, OCYIIECTBIISASA
HEOOXOMMMBIE TIOACTAaHOBKM ®  mpeoOpasoBanus. OmpeneneHre  PaBHOCHIBHOCTH
BBIp@KEHUI C pagukanamu. PemieHue HppaluoHalbHBIX YypaBHEeHHH. O3HaKOMIIEHHE C
MOHATHEM CTETEHH C JEHCTBHTENBHBIM TIOKa3areneM. HaxoxkeHue 3HaueHUil CTereHH. n
Kopuu, crenenu, | 3anucbiBaHre KOpHSA N-il CTENEHW B BHUJE CTEMEHU C APOOHBIM MOKa3areleM M HaoOOpOT. %aKTquCKHe
aorapudmsl @opMynMpOBaHHE CBOWCTB CTeneHed. BpluucieHne creneHed ¢ panvoOHAIBHBIM DAOOTEI

nokasareseM, cpaBHeHue creneHel. [IpeobpazoBaHne YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COIEpKaIMX CTENEHU, IPUMEHSsA CBOWCTBA. PelleHue IOKa3aTeabHBIX YpaBHEHMIA.
O3HakoMJIEHHE C NPUMEHEHHEM KOPHEW M CTENEHEW IPH BBIYMCICHUU CPEIHUX, JIEJICHUU
OTpE3Ka B «30JI0TOM CEYCHUN». PellleHne MPUKIIaHbIX 3a/1a4 Ha CJI0KHBIE IPOLICHTHI
Beimonnenne npeoOpazoBaHUN  BBIpaKEHUM, MpUMEHEHHE (QOpMYJ, CBSA3aHHBIX CO
CBOWCTBaMM cTereHe M JsorapudmoB. OmnpezneneHue o0IacCTU JIOMYCTUMBIX 3HAaYEHUH
jorapu@muueckoro BelpaxkeHus. Pemenue norapuMuueckux ypaBHEHUI

OpOHTAIBHBIN OIIPOC

CamocrostenbHas

16




dopmu-

HanmenoBanue
Ne | pyembie HaumenoBanue XapaKkTepuCTUKA OCHOBHBIX BHJIOB JIEATEILHOCTH CTYCHTOB
/I | Komre- TeM (Ha ypoBHE y4eOHBIX JICHCTBHIA) ZIL)I:II?;);I;OFO
TEHIINU
1 2 3 4 5
pabora
KontposbHas pabora
Paznen 2. OCHOBBI TPUT'OHOMETPUU
4 | OK N3yuyenue paauaHHOro METO/1a U3MEPEHUS YIJI0B BPALICHUS U UX CBSI3U C IPaJlyCHOU Mepoi. | DpOHTaIbHBIN OIIPOC
01,02,04 OCHOBHLLC N300paxeHue YrioB BpallleHHs HAa OKPY>KHOCTH, COOTHECEHHE BeNIMYUHBI yrina c ero | [Ipakruueckas
HOHSI IS PAaCIIOJIOKEHUEM. pabora
dopMysIupoBaHUE ONpEeAEICHUH TPUTOHOMETPUYECKUX (QYHKUUH JUIsl YIJoB MOBOpOTa U
OCTPBIX YIJIOB NMPSIMOYTOJILHOTO TPEYTOJbHHUKA U OOBSICHEHUE UX B3aHMOCBSI3U
5 |OK OcHOBHBIE [IpuMeHeHHEe OCHOBHBIX TPUTOHOMETPHUUYECKUX TOXKIECTB Ui BBIYMCICHHMS 3HAYEHUH Tpaxriueckas
01,02,04 | TpuroHoMeTpHUYECK | TPUTOHOMETPUIECKUX (PYHKIHIA 1O OJHOM U3 HUX pabota
Ue TOXK/JECTBa
6 | OK Mpeo6pasoBaHs W3ydyeHne OCHOBHBIX (OpPMYJI TpPUTOHOMETPUHU: (POPMYJbl  CIOXKEHUS, YIABOCHHUS,
01,02,04 HI?OCTe};ImHX npeoOpa3oBaHUsl CyMMBbl TPUTOHOMETPUYECKUX (YHKIUI B Mpou3BeJieHHe U Mpou3BeneHus | OpoHTaNbHBINH onpoc
TPHIOHOMETPHUECK B CYMMY M NPUMEHEHUE NPH YNPOIICHHN U BLIMHCIICHHH 3HAUCHNS TPHTOHOMETPHECKOrO [IpakTryeckast
HX BIpaKeHii BbIpakeHUs. O3HaKOMIIEHHE CO CBOWCTBAMH CUMMETPHH TOYEK HA €IMHUYHOM OKPYKHOCTH | pabora
Y IPUMEHEHHUE X JUTSI BEIBOJA (hOpMYIT IpuBEACHNUS
7 | OK . Pemenue no ¢popmynaMm u TPUTOHOMETPUYECKOMY KPYTY MPOCTEUIINX TPUTOHOMETPUUYECKUX
01,02,04 Hpocreiume ypaBHeHUH. [IpuMeHeHne 001X METOI0B PeIlIeHNs YpaBHEHU (IpUBeIeHUE K JTUHEHHOMY,
TPUTOHOMETPHUYECK . [IpakTryeckast
e ypaHeHhs W KBa/IpaTHOMY, METOJ PasNOKCHNS HA MHOMKHTENH, 3aMEHbI MEPEMEHHOMN) TpH petiieHnn pabota
HepaBeHCTEa TPUTOHOMETPHUYECKUX YypaBHEHHWH. YMEHHE OTMEYaTh Ha Kpyre pemeHHs IMPOCTEHITNX
TPUTOHOMETPUUYECKUX HEPABEHCTB
8 | OK ApKkcunyc, O3HakOMJIEHHME C TOHSATHEM OOpaTHBIX TpuUroHoMmeTpuueckux ¢yHkuil. W3ydyenue | @poHTaNBHBIN OMpoc
01,02,04 | apkkocunyc, OlpeNieIeHnl  apKCHUHyca, AapKKOCHMHYCa, apKTaHreHca 4Yucia, QopMynupoBaHue WX, | IIpaktuueckas
ApKTAaHTEHC YMCla | n300paXeHNne Ha EAMHUYHON OKPY)KHOCTH, IPUMEHEHUE MPH PEIICHHH YPaBHEHUN pabora
CamocTrosTenbHas
paborta

KonTponbHas pabora
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dopmu-

HanmenoBanue
Ne | pyembie HaumenoBanue XapaKkTepuCTUKA OCHOBHBIX BHJIOB JIEATEILHOCTH CTYCHTOB
/I | Komre- TeM (Ha ypoBHE y4eOHBIX JICHCTBHIA) ZIL)I:II?;);I;OFO
TEHIINU
1 2 3 4 5
Pazzen 3. ®YHKIIMU, UX CBOMCTBA U TPA®UKU
9 |OK O3HaKOMJICHHUE C MIOHATUEM NIEPEMEHHOM, IPUMEPAMHU 3aBUCUMOCTEN MEX 1y IIepeMEHHbIMU. | DpOHTAIBHBIN OIPOC
01,02,04 | ®dynkuuu. O3HakoMJieHHE C TOHSTHEM rpaduka, omnpeAeNieHue MPHUHAICKHOCTH TOYKM rpaduky | [Ipakruueckas
ITonsiTne o | ¢yakumu. Ompenenenue 1o ¢GopMmyse MNPOCTEHIIeH 3aBHCHUMOCTH, BUaa ee rpaduka. | padora
HENPEPbIBHOCTH Beipaxxenue mo ¢dopmyine oaHOH nepeMeHHOM uepe3 apyrue. O3HaKOMJEHHE C
byHKUIUM onpeaenenueM ¢(yHkuuu, GopmynupoBaHue ero. HaxoxaeHue o0JacTd ONpEICIICHUS H
o0nacTu 3HaYeHUN QyHKINU
10 | OK CaoiicTBa O3HakoMIIeHHE ¢ TpuMepamMu (YHKIMOHAJIBHBIX 3aBHCHMOCTEH B peallbHBIX Iporeccax u3 | OpoHTANBHBINA OMpoc
01,02,04 | dysxium. CMEXHBIX JIUCHUIUIMH. O3HAKOMIIEHHE C JI0Ka3aTeIbHBIMU PACCYXACHUSIMH HEKOTOpbIX | [IpakTuueckas
['papuueckas CBOMCTB JIMHEWHON M KBaApaTUYHOW (QYHKUMHA, MPOBEIEHUE HCCIEJOBaHMs JIMHEHHOM, | paboTa
UHTEpIpeTaLus. KYCOYHO-IMHEHHOM, JpOoOHO-TMHEHHOW U KBaApaTUYHOM (QYHKUMH, IMOCTPOCHUE HX
ITpumepst rpajuxoB. Iloctpoenne u urteHue rpaduxoB Qynkuuid. Vccnegoanue ¢QyHKIUM.
¢ynkunonanbHbIX | CocTaBieHue BHUIOB (YHKUMH MO JaHHOMY YCIOBMIO, PELICHHE 3a/7ad Ha 3KCTPEMYM.
3aBUcUMoOcTell B | BeimonHenue npeoOpa3oBanuii rpaduka GpyHKINUN
peabHbIX
nporeccax "
SIBJICHUSX
11 | OK W3ydyeHve mnoHATHS OOpaTHOM (YHKIMM, ONpENeNIeHHe BUJAa M TOCTpOeHue Trpaduka
01,02,04 | O6patHbIe oOpatHOW (yHKIMM, HaxXOoXIeHHe ee oO0JacTu ompeneseHuss M obinactu 3HaueHMH. | [IpakTuueckas
byHKIIUN [IpumeHeHne CBOMCTB (PYHKUMI INpH HCCIEIOBAaHUM ypaBHEHUI M pelIeHWH 3ajad Ha | paborta
sKcTpeMyM. O3HAKOMJIEHHE C TOHATHUEM CIOXKHON (QYHKIIUU
12 | OK CreneHHsle, Boruucnenue 3HaueHuit (QyHKIME 1mo 3HaueHWro aprymenrta. OrmnpeneneHue MOJI0XKEeHUs
01,02,04 | moka3zaTenbHbIE, TOYKH Ha rpaduke 1Mo ee KOopAMHATaAM ¥ HA000poT. Mcmonp3oBanue CBOWCTB (PYHKIIUHN IS n
JorapupMHUUECKUE | CpaBHEHHsI 3HaueHUil crerneHedl u sorapudmon. IlocTpoeHne rpauKoB CTENEHHBIX M %aKTquCKaH
" norapupmuueckux GpyHKImi. Permenne moka3aTtenbHBIX W JIOTapu(pMHUYECKIX YpaBHEHHUU U If)’zcngo-
TPUTOHOMETPHUUYECK | HEPABEHCTB MO M3BECTHHIM airoputMaM. O3HAKOMIIEHHE C TIOHSATHEM HENpEephIBHON rpaduieckas pabora
ue GyHKInu. | mepuoanyeckor (GyHKIHH, GOPMYIHMPOBAHNE CBOWCTB CHHYCAa M KOCHHYCA, TIOCTPOCHUE UX P p
OO6patHble rpa¢pukoB. O3HAKOMJIGHHE C TIOHATHEM TapMOHHUYECKMX KoOJeOaHUH M mIpHUMepaMu
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dopmu-

HanmenoBanue
Ne | pyembie HaumenoBanue XapaKkTepuCTUKA OCHOBHBIX BHJIOB JIEATEILHOCTH CTYCHTOB
/I | Komre- TeM (Ha ypoBHE y4eOHBIX JICHCTBHIA) OLCHOHHOTO
TeHIHH cpeacTBa
1 2 3 4 5
TPUTOHOMETPHUYECK | TAPMOHUYECKUX KOJIeOAHHH I OMMCAaHUs IPOIIECCOB B (PU3UKE U APYTHX 00IACTAX 3HAHUS.
ue GyHKIuun O3HakoMJIEHHE C TOHSATHEM pa3pbIBHOM MEpUOIMYECKON (GyHKIMH, (HOpMYIHMpOBaHUE
CBOWCTB TaHT€HCA U KOTAHT'€HCA, IIOCTPOCHUE NX rpadukoB. [Ipumenenne cBOICTB GpyHKIHIA
JUIS CPaBHEHUS 3HAYEHUH TPUTOHOMETPUYECKUX (YHKLUMH, PELIeHHUs TPUTOHOMETPUUYECKHX
ypaBHeHmid. IlocTpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUYECKHX (QYHKIUH U
olpeiesieHue 1o rpadukaM ux cBoicTB. BrinogHeHue npeodpa3oBaHus rpaukoB
CamocrosrenbHas
pabora
KonTposabHas pabora
Paznen 4. TEOMETPUSA
13 | OK @dopMyIupOBKa U TPHUBEIEHUE J0Ka3aTelbCTB IPU3HAKOB B3aMMHOIO PacIOJIOKEHUS
01,02,04 OpsIMBIX U IUIOCKOCTeM. Pacmo3HaBaHMe Ha 4YepTekax M MOJENSAX pa3IMUYHBIX CIydyaeB

IIpsimMble u
IUIOCKOCTH B
IIPOCTPAHCTBE

B3aMMHOI'O PACIOJIOKEHUS MPSAMBIX U IIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX CYKICHHM.
DopmynHpoBaHuE ONpeACIICHUH, IIPpU3HAKOB | CBOWCTB  MapajUIeJIbHBIX  H
NEPNEHIUKYJIAPHBIX IUIOCKOCTEW, JABYIPAaHHBIX W JIMHEWHBIX YIVIOB. BeInonHeHue
MOCTPOCHUA YITIOB MCKAY IMPAMBIMHU, pr[MOﬁ MU IUIOCKOCTBIO, MCKAY IIIOCKOCTAMH II0
ONMCAHHUIO M PACIIO3HABaHWE HMX Ha Mojeiax. l[IpumMeHeHMe NpPU3HAKOB U CBOWCTB
pacmoJoKeHusl MPSMBIX U IUIOCKOCTEH MpU pelieHuu 3anad. M3o0pakeHne Ha pUCYHKax U
KOHCTPYMPOBaHUE HAa MOJEIAX NEPHEHAMKYJISIPOB U HAKIOHHBIX K IUIOCKOCTH, NPSAMBIX,
NapaJyIeNIbHBIX IUIOCKOCTEH, YIVIOB MEXAY NpAMOM M IUIOCKOCTBIO U OOOCHOBAaHUE
nocTpoeHus. PenieHune 3amad Ha BBIYMCIEHHE TE€OMETPUYECKMX BeNWYMH. OnnchIBaHUE
paccTodHrud OT TOYKHM OO0 IINIOCKOCTH, OT pr[MOfI A0 TIIOCKOCTH, MCXKIAY ILIOCKOCTAMM,
MEXy CKPEUIMBAOIIMMHUCS MPSIMBIMH, MEXy TPOU3BOJILHBIMU (PUTypaMH B IPOCTPAHCTBE.
@opMyIUpOBaHWE M  JOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSIHUAX (TEopeM
CYILIECTBOBaHMs, CBOHCTBA). l300pakeHne Ha YepTe)kax M MOJENIAX pPACCTOSHUS H
000CHOBaHME CBOUX CyXAeHuH. OnpeneneHne u BIYMCICHUE PACCTOSHUM B IPOCTPAHCTBE.
[Ipumenenue ¢GopMyl U TeopeM IUIAaHMMETPUHM JUIs pelieHus 3anady. O3HakoMJIeHHE ¢
MOHSITHEM NapajlIeIbHOIO NPOEKTUPOBAHUS U €ro cBoiicTBaMHu. DopMynMpoBaHUE TEOPEMBI

OpOHTAIBHBIN OIIPOC
[IpakTnueckue
paboThI
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n/a

dopmu-
pyembie
KoMIIe-
TEHIIUU

HaumenoBanue
TEM

XapakTepucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH CTYICHTOB
(Ha ypoBHE y4eOHBIX JICHCTBHIA)

HaunmenoBaunue
OLIEHOYHOTI'O
CpeacTBa

2

3

4

0 IUIOIIAJ¥ OPTOTOHAIBHOM MPOEKUMH MHOroyrojibHuka. llpuMeHenue Tteopuu i
000CHOBaHHS TOCTPOEHUI U BBIYHUCICHUI. ApPryMEHTHPOBAaHHE CBOUX CYXACHHHA O
B3aMMHOM PACHOJIOKEHUH IPOCTPAHCTBEHHBIX QUTYP

14

OK
01,02,04

MHoOrorpaHHuku

Onucanve M XapakTepUCTUKA paA3JIMYHBIX BHJIOB MHOI'OTPaHHUKOB, IEPEUYHMCICHHE HX
AJIEMEHTOB U CBOMCTB. 300pakeHHe MHOTOTPaHHMKOB U BBIIIOJIHEHUE IOCTPOEHUS Ha
M300paXeHHUSIX U MOJIETISIX MHOTOTPAaHHUKOB. BbIuncieHne TMHEWHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOH(Urypauusx, apryMeHTUPOBaHUE CBOMX CYXKJICHHH.
XapakTepucTuka H H300pakKeHUE CEUYEHMS, Pa3BepTKU MHOTOIPAaHHUKOB, BBIYHCIICHHE
wionanei nosepxHocred. Iloctpoenne npocteilnx ceyeHuil KyOa, IPU3MBbL, MTUPAMUJIBI.
[Tpumenenue GpakToB U cBeAeHUI K3 TuIaHuMeTpun. O3HAKOMIIEHHE ¢ BUAAMHU CUMMETPHUH B
MPOCTPAHCTBE, (POPMYIIMPOBAHKUE ONPEICIICHUN U CBOMCTB. XapaKTEPUCTUKA CHMMETPHH TEJ
BpallleHUsT U MHOTOTPaHHUKOB. lIprMeHeHue CBOWCTB CUMMETPUM NP PEILIEHUHU 3a1ad.
Hcnonp3oBaHne npuoOpEeTEeHHbBIX 3HAHUH JUIsl UCCIIEOBAHNS U MOJECIUPOBAHMS HECIIOKHBIX
3agad. M300pakeHne OCHOBHBIX MHOTOTPAaHHUKOB M BBIMOJHEHUE PUCYHKOB IO YCIOBHUSAM
3a/1a4

OpOoHTANIBHBII OMpoC
[IpakTueckue
paboThI

15

OK
01,02,04

Tena
MMOBEPXHOCTHU
BpallEeHUs

O3HakoMJIeHHE C BUAAMU Te BpaileHus, GOpMyIupOBaHHE UX OMpEeAeNiEHUN M CBOMCTB.
DopMyTHUPOBAHHE TEOPEM O CEYCHUH IIapa IJIOCKOCTBI0O M IIOCKOCTH, KacaTelbHOW K
cdepe. XapakTepucTUKa U U300paKEHUE TeN BpallleHUs, UX pa3BepTKU, ceueHus. Perenue
3a7ja4 Ha TMOCTPOCHHE CEUYECHHWH, BBIYMCICHUE JJIMH, PACCTOSHUM, YIJIOB, IUIOLIAJIEH.
[IpoBeneHne noKa3aTeNbHBIX PACCYKIECHUW NpHU pelieHuH 3anad. [IpuMeHeHue CBOMCTB
CHUMMETPUU TPHU PEIICHUM 3aJlad Ha Teja BpalleHus, komMOuHamuio ten. M3o0paxenue
OCHOBHBIX KPYTJIBIX T€J U BHIMOJHEHUE PUCYHKA MO YCIOBHIO 33]1a41

I/ISMepeHI/Iﬂ B I'COMETpHUN O3HakOMJIEHUE C HOHATHUSIMU momaanu n 06’I)eMa, aKCuomMaMu "
cBoiicTBamu. PerieHue 3aqad Ha BBIYHCICHUE IJIOMAACH TUIOCKUX (QUTYp C MPUMEHEHHEM
COOTBETCTBYIOIHX (opMya U (HaKTOB U3 ITUIAHUMETpHH. V3ydeHue TeopemM O BBIUYMCICHUU
00BEMOB TIPOCTPAHCTBEHHBIX Tell, PEIIeHHEe 3a/ad Ha MpUMeHeHHe (HOPMYN BBIUUCICHUS
00beMoB. M3yuenne GopMyit 17151 BBIYUCICHHS TUIOMIAACH TOBEPXHOCTEH MHOTOTPAHHUKOB 1
Ten BpamieHus. O3HAKOMJICHHE C METOJIOM BBIYHCIICHHUsS TUIOMIAIM TOBEPXHOCTH CQEpHL

@pOHTANBHBIN OIIPOC
[IpakTrueckue
paboTsl
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dopmu-

HaumenoBanue
Ne | pyembie HaumenoBanwue XapakTepucTUKa OCHOBHBIX BUJIOB JICATEIHHOCTH CTYICHTOB
/I | Komre- TeM (Ha ypoBHE y4eOHBIX JICHCTBHIA) OLCHOHHOTO
S cpeacTBa
1 2 3 4 5
Pemenue 3a1ay Ha BRIYHCIICHUE TUIOMIAACH MOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEI
16 | OK O3HakoMJIEHME C TIOHATHEM BeKTopa. M3yueHue naekapToBOM CHCTEMbl KOOPAMHAT B
01,02,04 MIPOCTPAHCTBE, MMOCTPOCHUE IO 33aJIaHHBIM KOOPJAMHATAM TOYEK M IUIOCKOCTEH, HAXOXKICHUE
KOOpJMHAT TOYCK.
HaxosxneHne ypaBHEHUH OKPYKHOCTH, c(epbl, INIOCKOCTU. BrIUrcIeHHE PacCTOSHUI MEX Ty
Toukamu. V3ydeHWe CBOWCTB BEKTOPHBIX BEJIWYWH, IMPABUJI PAa3]IOKEHUS BEKTOPOB B .
@pOHTANBHBIN OIIPOC
Koopaunatbt W | TPEXMEPHOM IPOCTPAHCTBE, NPABMJI HAXOMK/ICHUS KOODJIMHAT BEKTOPA B MPOCTPAHCTBE, | fr oo
BEKTOPBI MpaBWJI JEUCTBUU C BEKTOPAaMH, 3aJIaHHBIMH KOoopAWHATaMu. [IpuMeHEHHWE TEOpHH MpH %
pellIcHUH 3a/1a4 Ha JICUCTBHSI C BeKTopamHu. M3ydueHne CKalsipHOTO MPOU3BEICHHS BEKTOPOB, pabota
BEKTOPHOTO YPaBHEHHSI IPSIMON ¥ TUIOCKOCTH. [IprMeHeHue Teopuu Mpy PEIIeHUH 3a/1a4 Ha
JCHCTBUSL C BEKTOPAMH, KOOPJIMHATHBIA METOJ, NMPUMEHEHUE BEKTOPOB Il BBIYMCICHHUS
BEJIMYMH YTJIOB M paccTossHuid. O3HAKOMIICHHUE C JIOKA3aTeIhCTBAMH TEOPEM CTEPEOMETPHH O
B3aMIMHOM DPACIIOJIOKEHHUHU MPSIMBIX U IJIOCKOCTEH ¢ MCMOJIb30BAaHUEM BEKTOPOB
CamocTrosTenbHas
pabota
KonTposnbnas pabora
Pazen 5. HAUAJIA MATEMATUYECKOT'O AHAJIM3A
17 | OK O3HakOMJIEHHE C TIOHSITHEM YHCIOBOW IMOCIEOBATeIbHOCTH, CIoco0aMu ee 3aJaHus,
01,02,04 BBIYHUCIICHUSIMU €€ uieHOB. O3HAaKOMIIGHHE C TIOHSTHEM TIpelesia TOCIeq0BATEIHbHOCTH.
[TocnenoBarenpHOc | O3HAKOMIIEHHE C BBIYMCIEHHEM CYMMBI OECKOHEYHOTO YHCJIOBOTO psiia Ha mpumepe | [IpakTudeckas
TH BBIUMCJIEHHUS] CYMMbl OECKOHEYHO YOBIBaloOIIed reomMeTrpuueckoil mporpeccuu. Pemenue | paborta
3alad Ha TpUMEHEeHHE QOpPMYyIbl CyMMBI OECKOHEYHO YOBIBAIOIIEH TE€OMETPUUYECKOM
IPOTPECCUU
18 | OK O3HakoMJIEeHHME C TIOHATHEM TMpou3BojgHOW. W3ydenwme wu  ¢opMynupoBaHue ee .
01,02,04 Hpoussonras u e MEXaHUYEeCKOTO H TEOMETPUYECKOTO CMBICNIA, W3yYCHHE QITOPUTMA  BBIYMCICHUS PpOHTAIBHEI ONpoC
MPUMEHEHUE o . [IpakTuyeckas
MPOM3BOTHON HA MPU- MEPE BHIYUCICHUS MTHOBEHHOUW CKOPOCTH M YITIOBOTO KO3 duIneHTa pabora

kacarenpHOW. COCTaBJICHHE YpaBHEHHUS KacaTelIbHOW B OO0IIeM BHJE. YCBOCHHE IMPABHII
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dopmu-

HanmenoBanue
Ne | pyembie HaumenoBanue XapaKkTepuCTUKA OCHOBHBIX BHJIOB JIEATEILHOCTH CTYCHTOB
/I | Komre- TeM (Ha ypoBHE y4eOHBIX JICHCTBHIA) ZIL)I:II?;);I;OFO
TEHIINU
1 2 3 4 5
nudepeHMpoBanHus, TaOIUIBI TPOU3BOAHBIX 3JEMEHTAPHBIX (DYHKIMHA, TPUMEHEHUE IS
muddepeHpoBanus GyHKIMHA, COCTABIECHUs YpaBHEHMsI KacaTenbHOM. M3ydyeHue TeopeM o
CBSI3M CBOMCTB (DYHKIIMM W IPOU3BOJHON, (opmynupoBka ux. [IpoBeneHue c momoluisio
IPOM3BOJHON HCClenoBaHus (DyHKIUM, 3a- JaHHOW (opMysol. YCTaHOBIEHHME CBA3U
CBOWCTB (YHKIMU M TPOU3BOAHON mo ux rpaduxam. IlpuMeHeHne NpPOM3BOTHON s
peleHHs 3a/1a4 Ha HaXOXKJICHHE HAauOOoJIbLIero, HAMMEHBLIET0 3HAUYCHHUsI U Ha HaXOXKICHUE
IKCTpEMyMa
19 | OK O3HakoMJIeHHE ¢ TIOHATHEM MHTErpaia u nepBooOpa3Hoil. V3ydeHue npaBuiia BEIYUCICHUS .
01,02,04 Murerpan u  ero nepBooOpa3zHoit u TeopeMbl HproTona—JleliOania. Penenne 3a1ad Ha CBSI3b TIEPBOOOPa3HOMA PpOHTANLHEIH ONpOC
[IPUMEHEHUE N o N [IpakTnueckas
U ee MPOU3BOJHOM, BEIUMCIIEHUE NTepBOOOPa3HOM Ui AaHHOM ¢yHkuuu. Pemenue 3a1a4 Ha 6
NpUMEHEHHE MHTErpalia JJisl BBIYUCICHUsT (PU3NIECKUX BEITMYUH U TUIOIAAeH pabota
CamocTrosTenbHas
paborta
KonTponbHas pabota
Paznen 6.YPABHEHUWA 1 HEPABEHCTBA
20 | OK O3HakOMJIEHHE C TPOCTEHIIMMHU CBENEHHSAMH O KOpHIX anreOpandyecKux ypaBHEHHUH,
01,02,04 NOHATUAMM HUCCIIEJOBaHMS YpaBHEHMH M CUCTEM ypaBHeHMH. I3yuenue Teopun

YpaBHeHUs u
CHUCTEMBI
yYpaBHEHUHU
HepaBencrtpa u
CHUCTEMBI
HEPaBEHCTB C
JIBYMsI
[IEPEMEHHBIMU

PaBHOCHUIIBHOCTH YPAaBHEHUH U ee NpUMeHeHHUs. [[oBTopeHune 3anucy pemenns cTaHaap THIX
YpaBHEHMH, TNPUEMOB MpeoOpa3oBaHMs YypaBHEHUH JUIsI CBEAEGHUS K CTaHIApPTHOMY
ypaBHEHUIO.  PemieHue  pallMOHAIBHBIX,  UPPAlHOHAIBHBIX,  IIOKA3aTENbHBIX U
TPUTOHOMETPUUYECKUX YpaBHEHHMH U cucTeM. Vcnosiabp3oBaHue CBOMCTB U rpadMKoB (QyHKIMI
JUIsl pemeHus ypaBHEHUH. 1IoBTOpeHHE OCHOBHBIX NMPUEMOB DPEIICHHs cHCTeM. PemieHue
YPaBHEHUH C NMPUMEHEHHEM BCEX NMPUEMOB (Pa3I0KEHUS Ha MHOXKUTEJM, BBEACHHS HOBBIX
HEU3BECTHBIX, IMOJCTAHOBKHU, TIpaduyeckoro Merona). PemieHune cucrteM ypaBHEHHH C
OPUMEHEHHEM pa3JIMYHbIX CI0co00B. O3HAKOMJIEHME C OOLIMMM BOIPOCAMH pELICHUs
HEPAaBEHCTB M HCIIOJIb30BAHHUE CBOMCTB U TpaduKoB (PYHKUMN MpHU pEHIEHUH HEPaBEHCTB.
Pemienne HepaBEeHCTB M CHUCTEM HEPABEHCTB C INPUMEHEHHEM PpaA3IMUYHBIX CIIOCOOOB.
IIpuMeHeHne MaTeMaTH4eCKMX METOJOB Ul pEHIeHUs COJAEpP’KAaTEIbHBIX 3a1ad M3

[IpakTnueckue
paboThI
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dopmu-

HanmenoBanue
Ne | pyemblie HaumenoBanue XapakTepHuCcTUKa OCHOBHBIX BUJIOB JI€ATEIBHOCTH CTY/IE€HTOB
/I | Komre- TeM (Ha ypoBHE y4eOHBIX JICHCTBHIA) ZIL)I:II?;);I;OFO
TEHIUU
1 2 3 4 5
pa3NMYHBIX OO0JIaCTe HAyKW M MPAKTUKH. VIHTEprpeTnpoBaHHE pPE3YyJIbTaTOB C YYETOM
peabHbIX OrPAHUYECHUIN
CamocrosrenbHas
pabora
KonTposabHas pabora
Pazzen 7. 9JIEMEHTHI KOMBUHATOPUKM, TEOPUU BEPOSITHOCTEN U CTATUCTHUKU
21 | OK N3yuenue npaBuiia KOMOMHATOPUKHM U NMPUMEHEHHUE NPHU PELICHUH KOMOMHATOPHBIX 3ajad.
01,02,04 Pemenne koMOMHATOpPHBIX 3aJay METOAOM Iiepebopa M 1O MPABUIY YMHOXKEHHS.
OcHOBHBIE O3HakomJieHME C  TOHATHSAMM  KOMOMHATOPUKH:  pa3MEIlEHUsAMM, coueTaHusAMH, | DpOHTANbHBINA ONpoC
HOHSITUSA nepecTaHoBKaMu u (popmynamu s ux BeraucieHus. O0bsicHenne u npuMeHenne ¢popmyn | Ilpaktudeckas
KOMOHHATOPUKH JUIs  BBIYMCIICHUS pa3MEIlleHUll, NepecTaHOBOK M COYETaHUH IMpU pelleHuu 3ajad. | padora
Oznakominenune ¢ OuHomoM HeroTtoHa u TpeyronbHukoM I[lackans. Pemenue npaktudeckux
3aJ1a4 C MCIOJb30BaHMEM MOHSATHH U NpaBUJI KOMOMHATOPUKH
22 | OK IEMEHTH TCODHH W3ydeHne KIacCHUYeCKOro OMNpENeNIeHUs BEPOSTHOCTH, CBOMCTB BEPOSITHOCTH, TeopeMbl O | DpoHTambHBINA onpoc
01,02,04 BeposTHOCTE P CyMMe€ BepoATHOCTEN. PaccMoTpenune npuMepoB BeIYMCIEHUS BEpossTHOCTEN. Pemenne 3anau | [Ipakrnueckas
Ha BBIYMCIIEHHUE BEPOSATHOCTEN COOBITHI pabora
23 | OK [TpencraBnenne O3HaKOMJIEHHE € MPEJCTABICHUEM YHCJIOBBIX JaHHBIX U MX XapaKTepucTHKamu. Pemenue Tpaxriueckas
01,02,04 | nanHBIX (TAOMUIBI, | TPAKTHYECKUX 33729 HAa 00pabOTKY YMCIIOBBIX TaHHBIX, BEIYUCIICHUE UX XapaKTEPUCTHK pabora
JarpaMMel,
rpadukm)
CamocTrosTenbHas
paborta

KontponbHas pabora

DK3aMeH

23




6.2. TunoBbie KOHTPOJIbHbIE 3aIaHUS WK MHbIE MATEPHAJIbI

6.2.1. ®opMBI KOHTPO.IA

JK3aMeH MMPOBOJUTCS B MUCBMEHHOH Qopme
KonTposbnas padora CTyIeHT AODKEH BBIIOJHUTH NMPAKTHUYECKOE 3aJaHHe, aHAJOTUYHOE
OJIHOM M3 BBIIOJIHEHHBIX MPAKTHYECKUX PadoOT.

Kputepuu o1ieHKU BBINOJIHEHNS IPAKTUYECKOTO 3a1aHus

«5» CTaBUTCS €CJIH: 00YJAIOIIMIICS BBITOJIHUI paObOTy B MOJTHOM 00BEME C COOJIIOICHUEM
HEOOXOUMOM MOCIEA0BATEIbHOCTH JIEHCTBUM; MOTYYHI MPaBUIbHBIE PE3YyJIbTaThl U BBIBOJIBI,
MPAaBWJIBHO M AaKKypaTHO BBITIOJNHUJ BCE 3alHCH, TaOJIMIbI, PUCYHKH, YEepTeXH, rpadukwu,
BBIUMCJICHUS], B PACCYKJICHUAX M 0OOCHOBAaHHM pEIICHUs] HET MPOOEIOB U OLIMOOK; B PEIICHUU
HET MAaTeMaTHYeCKUX OMMOOK (BO3MOXKHA OJlHA HETOYHOCTh, OIMKCKA, HE SBIISIONIASICS
CJIEICTBMEM HE3HAHUS WM HEMOHMMaHUsl y4eOHOro MaTepuana).

«4» cTaBUTCS, eclii pabdoTa BHIMOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHHMS IIIArOB PEIICHUS
HEJOCTAaTOYHBI; BBITIOJHEHBI TPEOOBAHUS K OLIEHKE 5, HO TONYIIeHbI 2-3 Helo4eTa, WK He Ooee
OJIHOH OIIMOKHU M OJHOI'0 HEIOYETA.

«3» cTaBuTCS, eciu paboTa BBHIIIOJIHEHA HE MOJHOCTHIO, HO 00BbEM BHIIIOJTHEHHOW 4acTH
TaKOB, YTO ITO3BOJISICT MOJYYUTh MPABHIBHBIC PE3YIbTAThl M BBIBOBI; JOMYIIECHBI 00JIee OJTHON
omnOKu wim Ooiee ABYX-TPEX HEOUYETOB B BHIKJIA/IKAX, YEPTEKAX WM rpadukax, HO yHaluics
BJIQJICET 00s3aTEILHBIMA YMEHHUSIMH T10 TIPOBEPSIEMON TeMe.

«2» cTaBUTCS, €clu pabOoTa BHINIOJHEHA HE MOJHOCTHIO U 00BbEM BBITIOJHEHHOU paboThI
HE TMO3BOJISIET CHIeJaTh MPAaBUIBHBIX BBIBOJIOB; pa0d0OTa MPOBOIWIACH HEMPABUIBHO, JOIMYIICHBI
CYIIECTBEHHBIE OIIMOKH, MOKA3aBIlIKe, YTO 00YyUAIOIIUNCS HE BlIaJieeT 00s3aTelbHble YMEHUSIMU
110 JAHHOM TE€ME B IIOJIHOM MeEpE.

«1» craButcsd, ecnu: paboTa Mokaszajia MOJHOE OTCYTCTBUE Y y4allerocs 00s3aTeIbHbIX
3HAHMA W YMEHHWH 110 MPOBEPSEMON TeMe WM 3HAYHMTEIbHAs 4acTh PaOOTHI BBIMIOJHEHA HE
CaMOCTOSITENILHO.

Orenka «5» COOTBETCTBYET BBICOKOMY YPOBHIO, OIIEHKA «4» — 06a30BOMY, OIICHKA «3» —
MOPOTOBOMY.

6.2.2. OueHo4Hble cpeacTBa

OrneHOYHBIE CPEACTBAa MO3BOJSAIOT MPOBECTH TEKYIIUN KOHTPOJIb Mo AucuuruinHe. [lo
KaXIOMY CpEICTBY OIIEHHUBACTCS TIOJHOTa M TIIyOMHa OCBOCHHS, XapaKTEPH3YIOUIHECs
MOKA3aTeSIMU U KPUTEPUSIMU OIICHUBAHUS

IToka3zarens Kpurepuit
[Toporossiii | 3HaeT: 6a30BbIE OOITNE 3HAHMUS;
(y3HaBaHHE) | YMeeT: OCHOBHBIE YMEHUs, TpeOyeMble AJisl BHIOTHEHHS MMPOCTHIX 3a/1a4;

«3» Brnazeer: paboTaer nmpu npssMoM HaOIIOICHUU.
3Haer: (akThl, MPUHIMIBI, MPOIECCHl, OOIIMe MOHATHS B Mpeaenax obnactu

bazoBbrit HCCJICIOBAaHUS;
(Bocmpou3Be | YMeeT: JHama3oH NPaKTHUYECKUX YMEHHH, TpeOyeMbIX Mg  peleHus
JICHUE) OTIpeJIeTICHHBIX TPOOJIEM B 00JIACTH UCCIIEIOBAHMS;

«» Brnaneer: GepeT OTBETCTBEHHOCTb 3a 3aBEpLICHHME 3ajad B HCCIEIOBaHMUHU,
PUCIIOCA0IMBACT CBOE OBEJCHUE K 00CTOSITEIHCTBAM B PEIICHUH MTPOOIIeM
3HaeT: (axkTHYecKkoe W TEOPEeTHUeCKoe 3HaHHe B TIpenenax o0nacTu

Bricokuit | mccreoBaHus ¢ TOHUMaHUEM TPaHHI] TPUMEHUMOCTH;
(koMIIeTeHT | YMeeT: Tuamna3oH MPaKTUYeCKUX YMEHUH, TpeOyeMbIX AJis pa3BUTHSI TBOPUECKUX
HOCTbD) pelieHui, abcTparupoBanus Ipoodiem;

«5» Brnaneet: koHTponupyeT paboTy, MPOBOIUT OILIEHKY, COBEPILICHCTBYET ACUCTBUS

paboThI

MaxkcruManbHOE KOJTHYECTBO OANIOB MO KaKIOMY OLIEHOYHOMY CPEICTBY (COOTBETCTBYET
BEpOATHPHOMY KPUTEPHUIO «BBICOKUI»).
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6.3. MeTonnueckune MaTepuaJibl, ONpe/easiiolue MPoieIypbl OlleHUBAHUA 3HAHMIA,
YMEHUl, MPAKTHYECKOr0 ONbITA, XapaKTepU3ywiuue dTanbl GopMUPOBaAHUS KOMIIETEHIM I

HNucuummuaa «MatemaTuka» (QOpMHUpYET YMEHHUsS, HEOOXOIUMbIE MPH H3yUCHHUH
JUCIUATUTMH OOIIET0 W €CTECTBEHHOHAYYHOT'O ITMKIIA, BJIaJICHUE BBHIYMCIUTEIBHBIMA HaBbIKAMH,
CIOCOOCTBYET Pa3BUTHIO MBIIUICHUS, JIOTHKH.

W3yuenune IUCHMILIMHBI SBISETCS 0a30i /s JajbHEUIIEro OCBOCHHS CTYICHTaMHU
KypcoB TIpOo(heCCHOHANBHOTO MHKIIA, (GopMUpYeT 0azy aisi OBIAACHHS MPOPECCHOHATHHBIMU
KOMIICTECHIIMSIMUA, KOTOPBIE MOTYT OBITh IPUMEHEHBI B BHJIaX MPO(ECCHOHANTBHOM JEATEIbHOCTH
B COOTBETCTBUU € [ocymapcTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM MPO(ECCHOHATBEHOTO
oOpazoBaHwUs.

B mpouecce u3ydeHHMs AWCHUILIMHBI MPEANOJIAaraeTcs IMPOBEACHUE IPAKTHUYECKUX
3aHSATUH JIUISl 3aKPEIUICHUS TEOPETHUYECKUX 3HAHWH, OCBOCHUS METOJOJIOTMH PEIICHHS 3a7ad;
TEMaTHUKa MPAKTUYECKUX 3aHATUN YUUTHIBAET CIIEUU(UKY MTOTydyaeMON CIIeHUAIbHOCTH.

C nenbpro 3aKperuieHUs ¥ CUCTEeMAaTU3allu 3HaHWA, (POPMUPOBAHKS CAMOCTOSTEILHOTO
MBIIUICHUSI B TPOrpaMMe IMPEeIyCMOTPEHBI Yachl Ui CaMOCTOSTENbHOW pabOThI CTYICHTOB.
Pe3ynbTarhl caMoCTOSTENTFHOW pPa0OThI MPEICTABISIOTCS B CICHyROIUX (opMax: pelieHHe
3a[a4i U YIpaXHEHUH, JOKJIa, MPEe3eHTAIMs, HHINBUIYyaJIbHOE JOMAIIHEEe 33aJaHhe, PaCUeTHO-
rpadudeckas padora.

PaGoueit mporpamMmoii mpeyCMOTPEHBI:

- TEKYIIUI KOHTPOJIb TI0 OKOHYAHUH M3YYCHUS OTACIbHBIX Pa3JICIIOB IPOTrPAMMBL;

-IPOMEKYTOYHBIN KOHTPOJIb B (hOpME IK3aMeHa — I10 3aBEPIICHUIO U3YUEHHSI Kypca.

[Tpu n3ydeHnn TUCIMILIMHBI BHUMaHHUE CTYJICHTa OyeT OOpalieHo Ha e€ MPUKIaIHON
XapakTep, Ha TO, I/Ie ¥ KOTJla U3y4aeMble TEOPETUUECKUE TTOIOKEHUS U PAKTUIECKAE HABBIKU
MOTYT OBITh UCTIOJIb30BaHBI B OYAYIIEH MPAKTHUECKOM IS TEIHHOCTH.

7. AHBIE CBEJAEHUSA U (UJIN) MATEPUAJIBI
7.1 Ilepedyenb oO0pa3oBaTeIbHBIX TEXHOJOrHH, HCHOJb3yeMbIX IPH OCYLIECTBJIEHUH
00pa3oBaTeIbHOI0 Mpolecca Mo JMCHUIINHE

W3yuenune marepuana mpoBoguTcs B (opMme, JOCTYITHOH MOHMMAHHMIO CTYICHTOB, C
y4€TOM TMpPEEeMCTBEHHOCTH B OOyYeHHMH, €IMHCTBa TEPMHUHOJOTHM M OOO3HAYCHHU B
COOTBETCTBUH C JCUCTBYIOIUMH FOCYJapPCTBEHHBIMH CTaHIapTaMHU.

JIyisi BHEAyTUTOPHBIX 3aHITHHA CTYACHTAM HApSIy C PEHICHHEM 3a7a4 W BBITIOJTHCHUS
NPaKTUYECKHUX 3aJaHUH MOXKHO TIPEJIOKUTHh TEMbI UCCIICIOBATEIILCKUAX M pedepaTHBHBIX padoT,
B KOTOPBIX BMECTO CEpPHI OTIENBbHBIX MEIKUX 3a/1a4 U YIMPAKHEHUH TPEIaraloTcsl CEOKETHBIE
3aJlaHus, TPEOYIONUe JIUTEILHOW paOdOThl B PaMKax OJIHOM MaTeMaTHYECKOW CHTyalluu. JTH
TEMBI MOTYT OBITh KaK MHJIUBUIyaJTbHBIMU 33JaHUSMHU, TaK U TPYIIOBBIMU JJII COBMECTHOTO
BBITTOJIHEHUSI UCCIICIIOBAHUSI.

B nporiecce 00ydeHns UCTIONB3YIOTCSI aKTUBHBIE M WHTEPAKTHBHBIE 00pa30BaTEIbHBIE
TEXHOJIOTUH ((hOpMBI IPOBEICHUS 3aHIATUI):

—  ;exuuu, 6ecespl, PPOHTANBHBIE ONPOCHI, TPE3EHTAIIMN U 3aIIUTa MUHH-TIPOEKTOB;
—  OpraHm3amus «MO3TOBOTO MITYpMay, YHpPaBIsIeMOH IHCKYCCHH, pabOThIl B MalbIX

rpyrmax;
—  CO3/1aHME€ HATYPHBIX MOJIeJIEH TEOMETPUUYECKUX TE,
—  OpraHu3anuu CaMOCTOSITENIbHOM y4eOHO-TI03HABATEIbLHON JeSITEIbHOCTU

(MHIMBHyaTbHBIC TOMAIIHUE 33aHUs);
—  CTUMYJHMpOBAaHHE UCIOJIb30BAaHUE CPEACTB HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH MPH MPOBEACHUH ayIUTOPHON M CaMOCTOATEIbHOIN paboThl 00yJaroLIXCs,
- KOHTPOJIbHbBIE PaOOTHI.
Pa3paborumnku:

Yexona Tarpsina MuxaiiaoBHa, npenoxasarens CIIO
®.1.0., yueHas cTeneHb, 3BaHUE, JODKHOCTD

Yavikuga Mapus JleounnosHa, npenogasarenb CIIO
®.1.0., yueHas cTeneHb, 3BaHUE, JODKHOCTD
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