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PabGouass mporpamma o6mieoOpa3oBaTenbHO ydueOHOU muctumuael OY/IIL.01 MaremaTtuka
paspaboTaHa Ha OCHOBE TpeOOBaHUH (QenepanbHOr0 TOCyJapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHaapTa cpegHero obmero odpasobanus (nmpuka3z MunuctepcTa oopa3oBanus U Hayku PO ot 17
mast 2012 r. Ne 413) ¢ yuerom tpeboBanuit ®I'OC CIIO no cnenuansuoctu 38.02.04 Kommeprus
(o oTpacisAM), YTBEPIKICHHOTO MpruKa3zoM MunuctepcTBa oOpazoBanus U Hayku P® ot 15 mas 2014
r. No 539, npoduiis momydgaeMoro mpoeCcCHOHATBHOTO0 00pa30BaHUs U MPUMEPHOUW MPOrPaMMBbI
o01ieo0pa3oBaTeabHON yueOHOU AUCHUILTUHBI «MaTeMaTuka.

ABtop-cocraButenb: [Tucapenko 1.B.
Pabouas nporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl MaTeMaTUKH U HHOOPMATUKH
ITporokon Ne 10 ot 24.05.2019 1.
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1. MacmopT padoyeii nporpaMmel 001e00pa3oBaTeJIbHOM Y4eOHOM

mucuuminabl OY AI1.01 MaremaTuka
1.1. O0aacTb npuMeHeHHs1 padoyeil MPOrpaMMbl
Pabouas nporpamma oO0mieoOpa3oBaTeNbHON y4eOHON IUCHMIIIMHBL SBISETCS YacThbIO
OCHOBHOH IpO(eCcCHOHAIBHON 00pa30BaTeIbHON IPOrpaMMbl  CPEIHEro MPOQecCHOHATBLHOTO
oOpa3oBaHus (IporpaMMsel MOATOTOBKU CIHEIMAIMCTa cpeaHero 3eHa) B cooTBercTBUu ¢ OPI'OC
CIIO no cnennansHocTy 38.02.04 Kommeprus (1o otpaciisam).

1.2. Mecro y4eOHOi AWMCUMIUVIMHBI B  CTPYKType OCHOBHOIl  mnpodeccuoHaIbLHOI
0o0pa3oBaTeJIbHOM MPOrpaMmMbl (IPOrpamMMbl MOATOTOBKH CIIENUAJMCTOB CPeIHero 3BeHa)
[TpodunbHas yueOHast TUCIMIUIMHA 0011e00pa30BaTENIFHOTO IIUKIIA

1.3. TpeOoBaHusi K pe3yJibTaTaM OCBOEHHSI JUCHUTITIHHBI

Conepxanune pabodeid mporpaMMbl 1O 0O0IIe0O0pa3oBaTebHON yYEOHOH AMCIUTLIIMHE
OVIIL.01 Maremarrka HanpaBJI€HO HAa JOCTHIKEHHE CIEAYIOIIMX LETeH:
- obecrieuynth cHOPMHPOBAHHOCTH TPEICTABICHUN O COIMAIBHBIX, KYIbTYPHBIX U HCTOPUYCCKUX
(bakTOpOB CTAaHOBIIEHUSI MATEMAaTUKH;
- obecrieueHue CGHOPMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMHUYECKOTO, M MAaTeMaTHYECKOTO
MBIILICHNUS;
- obecrnieueHue CHOPMUPOBAHHOCTH YMEHHH TNPUMEHSTH TOJNYyYCHHBIC 3HAHHUS IPHU PCIICHUH
pa3IMYHBIX 3a/1a4;
- obecrnieueHue chOPMUPOBAHHOCTH TPEACTABICHUN O MATEMATUKE KaK YaCTH OOIICUEITIOBEYCCKOM
KYJbTYpbl, YHUBEPCAIbHOM SI3bIK€ HAYKHM, IO3BOJISIOLIEM OIKMCHIBATH W H3y4aTh pPEHAIbHbIC
MPOLIECCHI U SIBJICHUS.

OcBoenue cofepxanust o0eoopazoBarenbHoil yueoHoi nuciuminael OYII1.01 Martemartuka
obecrneunBaeT JOCTHKEHNE 00YJArOIIUMHUCS CIEAYIONINX Pe3yIbTaTOB:

JMYHOCTHBIX:

- copMHPOBaHHOCTH TMPEACTABICHNH O MaTeMaTHUKE KaK YHHBEPCAJILHOM SI3bIKE HAYKH, CPEJICTBE
MOJICIMPOBAHUS SIBICHUH U MPOLIECCOB, HJIEAX U METO/IaX MAaTEeMaTUKU;

- TIOHMMaHWE 3HAYMMOCTH MaTEeMaTUKHU JUTSI HAY9HO-TEXHUYECKOTO Mporpecca, chopMHUPOBAHHOCTD
OTHOILIEHHSI K MaTeMaTUKE KaK K YaCcTH 00IeUeI0BEYECKOM KYIbTYpPhI Uepe3 3HAKOMCTBO C UCTOpPHEN
pa3BUTHS MaTEMATHUKH, YBOIOIIMEH MaTeMaTHUECKUX UICH;

- Ppa3BUTHE JIOTMYECKOTO MBIIIJICHHUS, TPOCTPAHCTBEHHOTO BOOOpPAaXEHUS, aJrOpUTMHUECKON
KYJIbTYpPbl, KpUTUYHOCTH MBIIUIEHUS] HA YPOBHE, HEOOXOAUMOM Juisd Oyayuied mpodeccuoHaabHOM
JeSITebHOCTH, AJIS IPOJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHNUS;

- OBJIaJICHHE MaTeMaTHYECKUMHU 3HAHUSMHU U YMEHHUSIMH, HEOOXOMMBIMH B TIOBCETHEBHOW KHU3HH,
JUIE OCBOEHHUSI CMEXHBIX €CTECTBEHHO-HAYYHbIX IUCHMIUIMH M JUCLMIUIMH NPO(ecCHOHATBHOTO
LUKJIa, JUIs TOJXy4eHHus] oOpa3oBaHusl B 001acTaX, He TPeOYIOUIMX YriyOJIeHHON MaTeMaTH4ecKoiu
MOJTOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM YHCJIE CaMOOOPAa30BaHUIO, HAa MPOTSKEHUH
BCEH KU3HU; CO3HATEIbHOE OTHOIIEHHE K HENpPEpPHIBHOMY OOpa30BAaHUIO KaK YCIOBUIO YCHEIIHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JEATEHHOCTH,

- TOTOBHOCTb M CITIOCOOHOCTB K CAMOCTOSITENIbHONH TBOPUECKOM U OTBETCTBEHHOMW J€ATEIbHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYTHHUYECTBY CO CBEPCTHHKAMH B 00pa30BaTEIbHOM,
0O0IIeCTBEHHO MOJIE3HOH, yueOHO-UCCIIEI0BATEIbCKOM, MPOSKTHON U JPYTUX BUIAX JEATEIbHOCTH;

- OTHOUICHHE K MPO(HECCHOHAILHON NEeSITeTHHOCTH KaK BO3MOYKHOCTH YYaCTHS B PEIICHUN JTMYHBIX,
0O0IIeCTBEHHBIX, TOCYAAPCTBEHHBIX, OOLEHAIMOHATBHBIX IPOOIIEeM;

MeETanpeaMEeTHbIX:
- YMCHHUC CaMOCTOATCIBbHO ONPCACIATH LCIIN ACATCIbHOCTU W COCTABJIATH IIJIAHBI ACATCIBHOCTH,
CaMOCTOATCIIBHO OCYIICCTBJIAATh, KOHTPOJIUPOBATL U KOPPCKTUPOBATH ACATCIILHOCTL, MCIIOJIB30BATh
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BCE BO3MOXHBIE pECypchbl M JOCTHKEHHs IIOCTaBICHHBIX LENe W pealu3aluu IUIaHOB
JIeATEIbHOCTH; BEIOMPATh YCIEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYAIUX;

- YMEHHE MPOJYKTUBHO OOIIAThCS M B3aUMOEHCTBOBATH B MPOIECCE COBMECTHOM IESTENbHOCTH,
YUUTBHIBATh MO3UIIUU APYTUX YIACTHUKOB JEATEIBHOCTH, 3 (HEKTHBHO pa3peniaTh KOHYIUKTHI;

- BJaJICHUE HaBbIKAMH MO3HABATEIbHOM, yueOHO-UCCIIeI0BATEIbCKON U IIPOEKTHOM N1eATeIbHOCTH,
HABBIKAMU pa3pelIeHHs] MPOOJIEM; CIHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIILHOMY IOHWCKY
METO/IOB pEUICHUs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METO/I0B [TI03HAHMS;

- TOTOBHOCTh W  CIIOCOOHOCTH K  CaMOCTOSITENIbHOH  WMH(OPMAIMOHHO-TIO3HABATEIHLHOM
NESTEIbHOCTH, BKJIIOYAash YMEHHE OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHMKAX HH(pOpMaIuy,
KPUTHYECKH OIICHWBATh ¥ WHTEPIPETHPOBATh HWH(GOPMAILMIO, TMOTYYaeMYIl0 €3 Pa3IUYHBIX
HMCTOYHHKOB;

- BJQJICHUE S3BIKOBBIMU CPEIACTBAMHU: YMEHHE $ICHO, JIOTMYHO M TOYHO H3JaraTb CBOK TOYKY
3pEHUsI, UCII0JIb30BATh aJICKBAaTHBIE A3BIKOBBIE CPEICTBA;

- BJAJICHWE HAaBBIKAMH IT03HABATEIHHOW PEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX ICHCTBHH H
MBICJIUTEJIbHBIX TPOLECCOB, UX PE3YJbTATOB W OCHOBAaHUM, I'PAaHUIl CBOErO 3HAHMUS W HE3HAHUS,
HOBBIX ITO3HABATEbHBIX 33/1a4 U CPEJCTB I UX TOCTUKECHHUS;

- IEJIEYCTPEMJICHHOCTh B IMOHWCKaX M MPUHATHH pELIEHUM, COOO0pa3UTEIbHOCTh M WHTYULIUA,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJCTABICHUMN; CIIOCOOHOCTh BOCIIPUHUMATH KPacoTy U TAPMOHUIO
MUpa,

NpeIMeTHBIX:
- c(pOpPMUPOBAHHOCTb IPEACTABICHUN O MaTeMaTHUKE KaK YacTU MHUPOBOM KYJIbTYpbl U MECTE
MaTeMaTHUKd B COBPEMEHHOW LMBWIIM3ALMHU, CIIOCO0AaX OMMCAaHUS SBJICHUN peaJbHOro0 MHUpa Ha
MaTEMaTHYECKOM S3BIKE;
- c(OpMHUPOBAHHOCTh  MPEJCTABICHUM O MaTeMaTHMYeCKUX IMOHATHSAX KaKk  BaKHEHIIMX
MaTE€MaTUYeCKUX MOJENAX, IMO3BOJIIOIIMX OINKCAaTh M HM3ydaTh pas3HbIE IPOLECCHl WU SIBICHUU;
IIOHUMaHUE BO3MOKHOCTH Y AKCUOMETPUUECKOTO IIOCTPOCHUS MAaTEMAaTUYECKUX TCOPUN;
- BJIQJICHUE METOJaMH J0Ka3aTeIbCTB U AITOPUTMOB PEIICHUS], YMEHUE UX IPUMEHATh, IPOBOIUTH
JIOKa3aTelIbHbIEC PACCYKIAEHU B XOJ€ pELICHUS 3a/1ay;
- BIIQJICHUWE CTAaHJAPTHBIMM IIpHUEMaMH DPEIICHWS  PAlMOHAIBHBIX M  UPPALHMOHAJIBHBIX,
MIOKA3aTCNIbHBIX, CTCIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHHM M HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAaHNE T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCJE JUIsI IIOMCKA ITYyTH PEIICHUS U
WJUTFOCTPALIMY PELIEHUs YIIPABICHUM U HEPABEHCTB;
- c(hOPMHUPOBAHHOCTH MPEJICTaBICHUH 00 OCHOBHBIX MOHATHUSX MAaTEMaTHYECKOIO aHalu3a M UX
CBOWCTBaX, BJIQJICHHE YMEHHMEM XapaKTepH30BaTh MOBeACHUE (DYHKIMHA, MCIOIB30BaHHE
MTOJIYYEHHBIX 3HAHUM JIJI OIIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH ;
- BJIaZICHHE OCHOBHBIMHU IMOHATUSMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX N€OMETPHUYECKUX (Urypax,
UX OCHOBHBIX CBOWMCTBax; c(pOPMHPOBAHHOCTh YMEHHUsSl pacro3HaBaTh reoMeTpuueckue (Gurypbl Ha
yepTexkax, MOJIeIIX U B peaJbHOM MUPE; MPUMEHEHNE N3YUYEHHBIX CBOWCTB F€OMETPHUECKUX (DUTYp
1 GOopMyIT AJIs pEeLIeHUs] TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM CO/IepKAHUEM;
- c(pOopMHPOBAaHHOCTh TPEJACTABIEHUI O TMpoleccax M SBICHHUIX, HMMEIOUIMX BEPOSITHOCTHBIN
XapakTep, CTAaTHUCTHYECKHX 3aKOHOMEPHOCTSAX B pEalbHOM MHpE, OCHOBHBIX IOHSITHIX
JJIEMEHTApPHOU TEOPUHU BEPOSTHOCTEW; yMEHUE HAXOAUTh U OLICHUBATH BEPOSATHOCTU HACTYIUICHUS
COOBITHI B MPOCTEHIINX MPAKTUUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTHKHU CIyYalHbBIX
BEIINYUH;
- BJIQJICHUE HABBIKAMH HCIIOJIb30BAHMUS TOTOBBIX KOMITBIOTEPHBIX IIPOrPAMM IPH PEIICHUH 3a7a4.
Ilepeyenb (popMHUpYEMbIX KOMIIETEHIIUI
Oowue komnemenyuu (OK):
OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO JI€STENBHOCTh, BBIOMPATh THUIOBBIE METO/AbI U CHOCOOBI
BBINOJIHEHUS TPO(ECCUOHANIBHBIX 3a/1a4, OLIEHUBATh UX YPPEKTUBHOCTb U Ka4ECTBO.
OK 3. IlpuHuMaTe pelieHus B CTaHAAPTHBIX M HECTAHAAPTHBIX CHUTyalMsIX M HECTU 3a HUX
OTBETCTBEHHOCTb.



6

OK 4. OcymiecTBisaTh MOWCK U MCHOJIb30BaHWE HMH(pOpMAIMH, HE0OXoauMon s 3()PEeKTUBHOTO
BBITIOJTHEHMSI PO ECCHOHANBHBIX 3a/1a4, MPO(heCCHOHATLHOTO M TMYHOCTHOTO PA3BUTHSL.

OK 5. Bnagets wHGOPMAIMOHHON KYyJbTYpOW, aHAJIW3UPOBATh W OLEHHUBATh HMH(OpPMALUIO C
UCIIOJIb30BaHUEM MH(POPMAITTOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

OK 6. PaGoTath B KOJIJIEKTHBE U B KOMaHe, 3h(PEeKTUBHO OOIIATHCS C KOJIJIETaMU, PYKOBOJCTBOM,
OTPEOUTEIAMHU.

1.4. KoJn4yecTBO 4aCOB HA OCBOEHHE NMPOrPaAMMBbI IMCIUITHHBI:

MakcuMasibHas yuyeOHas Harpyska oOydJaromierocs - 317 yacoB, B TOM 4HcCII€:
00s13aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku oOyyatomierocs - 200 gacos;
CaMOCTOSITEIILHOU PaboThI 0OyJaromierocs - 117 gacos.

2. CTpyKTYypa M cojep:kaHue 0011e00pa3oBaTeIbHON YUeOHO JUCIIUIINHBI

2.1. O6bem 001I€00pa3oBaTEILHOM YUeOHOH AMCUMIIMHBI U BUABI YU4eOHOI padoThI

Buj y4eOHoii padoThI Oo0bem 1 cemecTp 2 cemecTp
4acoB

MakcumasnbHas yueOHasi Harpy3ka (Bcero) 317 119 198

O0si3aTesqibHAsI AyJAUTOPHasi Yy4deOHAsh Harpy3ka 200 68 132

(Bcero)

B TOM YHCJIC: - - -
JIEKIIUOHHBIE 3aHATUS 100 34 66
MIPAKTUYECKHE 3aHATHS 100 34 66

CamocTosiTe/ibHasi padoTa cTy/ieHTa (BCero) 117 51 66

B TOM YHCIIE: - - -
pelIeHne 3a1aq 87 33 54
MOATOTOBKA COOOIIEHUI 18 14 4
COCTaBJICHHE NMPE3EHTAlUU 4 - 4
MOATOTOBKA K HTOTOBOM KOHTPOJIHHOM padboTe 4 4 -
MOATOTOBKA K 3K3aMEHY 4 - 4

[TpomexyTouHas aTTectanus B popme dK3aMeHa DK3aMeH
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2.2. TemaTu4ecKkHii NJIaH U colep:KaHue 0011eo0pa3oBaTe/ibHOI yueOHoii nucuumauabl OY/AI1.01 MaremaTuka

HaumenoBanue Conep:xxanue yueOHOro MaTepuasia, NpaKTu4eckue padorsl, O6bem | XapaKTepHCTHKA OCHOBHBIX BHIOB OcBanBaemble
KOMIIeTeHIHM i
1 2 3 4 5
1 cemecTp
Beenenue Copep:xanue yueOHOro MaTepuaJia: 2 Osnakomnenne ¢ ponbro matematnkn B Hayke, | QK 2., OK 3.,
M TCXHHUKE, OKOHOMHKE, I/IH(l)OpMaLII/IOHHLIX OK 4 OK 5
areMaTHKa B HayKe, TGXHI/IIie, SKOHOMUKE, HH(POPMAITMOHHBIX TEXHOTOTMAX H  NpAKTHYECKOH MEATENbHOCTH. " "
TCXHOJIOTUAX U IIPAKTUICCKOH ACATCIbHOCTH. HeJ’II/I 1 3a1a4Yn O3HakOMJIGHHE C LeISIMH W 3ajayaMi  HM3y4deHHUs OK 6.
U3YYCHUS] MATEMATHKH TIPU OCBOCHUH Npodeccuit paTeNaTIIaL 1P oosoetin npodeceni CIIO n
~ CIICUaJIbHOCTEU
CIIO u cnermanbrocteii CITO (nexuuns-susyanusanus).
Tema 1. Conep:xaHue y4eGHOro MaTepuaJa: 4 Bomonnenne  apnpmerniecknx  gedicrsnii - man | OK 2., OK 3.,
o YUCJIaMH, COY€TasA YCTHBIC W NMHUCBMCHHBIC IIPUEMBI.
Pa3Butne [lenbie n panvoHanbHbIC yncia. JledcTBUTEIbHbIC YUCTIA. HaxosIoHme IpHOTIKEHHBIX 3HAUCHTH BeTHIMH 1 OK 4., 0K 5.,
IIOHSTHA O YHUCJIC (Hp06JIeMHa$I JIGKIII/ISI). MOTPEIIHOCTeH  BBIYMCICHUH  (aOCONMIOTHOM U OK 6.
HpaKTn'{ecxue 3AHSITHS 6 oHTHOCI/ITeJILHoﬁ); CpZBHCHI/Ie qncnozmx BBIPAKECHUHN.
< aXO0XKICHHUC OIINOOK B IpeoO0pa3OBaAHUAX u
1. Apudmernueckue AeMCTBUS HAJl YUCTIaMH, CPAaBHEHUE YUCIOBBIX BHIUHCIICHHAX (OTHOCHTCS KO BCGM  MyHKTaM
BI)Ipa)KeHI/If;I. mporpamMmbl).  O3HAKOMJIGHHE C  OPOCTCHITMMHU
C 6 . 8 CBCACHUSAMU O KOPHAX anre6pa1/1qe01<1/1x ypaBHeHPlf;l,
aMOCTOATCIbHANA pa oTa CTyHeHTa’ TNOHATUAMH HCCIICIOBAaHUA ypaBHeHI/Iﬁ n CHCTEM
1P YpaBHEHUH. [ToBTOpenue 3alMCU  PELIeHUs
ICIICHHC 3a/1a4 CTaHIAPTHBIX YpaBHEHUH, IPUEMOB MPpeoOpa3oBaHUs
2.IToaroroBuTh cooOIIEHNE HA TeMY «Pa3BUTHE TOHATUSA O YUCIIEN ABHGHHT I CBENCHHS K  CTAHJAapTHOM
yp PTHOMY
YPaBHEHUIO.
Tema 2. Cojaeprxanue yueOHOro MaTepuaJa: 8 Osnakomnienne ¢ momstneMm kopus n-ii crenenn, | QK 2., OK 3.,
o CBOUCTBAMU paJUKaJIOB W IIpaBUJIaMU CpaBHCHUA
Kopnu, crenenun Kopulm u creneHu. KopHu HaTypanpHOW CTENEHU U3 YHUCIA U UX KopHeii. (DOPMYTHDOBAHHE OMEICTCHHA KOPHA OK4.,0K5,,
u J'IOFapI/I(bMI)I cBorictBa. CreneHum ¢ palMOHAJIBHBIMH  IIOKa3aTCIIIMH, HX CBOICTB KOpHEeH. Brrunicnenue u cpaBHeHHE KOpHEH. OK 6.
cBoricTBa. CTeNeHN ¢ JeHCTBUTEIBHBIMHA ITOKa3aTenaMu. CBoiicTBa Hpe°6pa3°VBaHHe YHCTIOBBIX M OYKBEHHBIX
CTEIEHU C JACHUCTBUTEIBHBIM MTOKA3aTEIIEM BOIAKCHNH, CONCPRAINIX pajaKansl. . Petuerie
A ' HppalMOHAIbHBIX YPaBHEHUMN.
Jlorapugm. Jlorapudpm umciaa. OcHOBHOE JOrapupMHUECKOe O3HakoMJleHHe ¢  TOHATHEM  CTENEHH  C
TOXJIeCTBO. JlecaTuuHble U HaTypajabHble Jorapudmsel. [IpaBuia NeHCTBUTEINLHBIM NOKA3ATENEM.
o o I 3anuchiBaHUEe KOPHA N-H CTENEHU B BUJE CTENEHU C
neiictuii ¢ norapudmamu. Ilepexo kK HOBOMY OCHOBAHHIO. APOGHBIM OKA3ATEICM " Ha0GOPOT.
HpeoﬁpasoBa}me anreﬁpanqecxnx BBIPAYKCHUH. DopMyIIMpOBaHUE CBOMCTB cTemneHel. Beramcienue
[IpeoOpa3oBanue parMOHAIBHBIX, MUPPALMOHANBHBIX CTENEHHbIX, CTENeHeH ¢ palHOHANLHEIM MOKA3aTeNleM, CPABHEHHE
o creneneil. [IpeoOpazoBaHye YHUCIOBBIX W OYKBEHHBIX
TTOKA3aTEIbHBIX U JIOTAPU(PMUIECKUX BBIPAKCHUM. DEDAKEHHY, CONEPMAINK CTENeHW, IpHMEHAT
HpaRanecmae 3aHATHSA 4 cBOcTBa. PelleHue I0Ka3aTEIbHBIX YypPaBHEHWM.




1.Bbruncnenue v cpaBHEHUE KOPHEH.

2.BoinonHeHue pacyeToB ¢ paguKaIaMH.

3.Pemenne uppanroHalbHBIX ypaBHEHUH.

4 HaxoxxneHuWe  3HAYeHWM  CTEeNeHed ¢ paluOHAIbHBIMU
nokasareiasiMu. CpaBHEHUE CTETIEHEN.

5.IIpeobpazoBanust BbIpakeHUH, COAEPKAIIUX CTETICHU.
6.Pemienune nmokazaTebHBIX YpaBHEHH.

7.Pemienye npukiaaHbIX 3a1a4.

8.Haxoxxaenne 3HaueHuid Jorapudma 1O TMPOU3BOJILHOMY
OCHOBAHHUIO.

9.Ilepexoa OT OAHOTO OCHOBAHUS K IPYTOMY.

10.Beruucnienue u cpaBaenue jgorapudmos. Jlorapudpmupoanue u
MOTEHIIUPOBAHUE BBIPAKEHUI.

11.1IpubnurkeHHbIEe BBIUNCICHUS U PELLICHUS IPUKIIATHBIX 3a/1a4.
12 .Pemienue norapuMudeckux ypaBHEHUN

CamocTosiTe/ibHAasi padoTa CTy/IeHTA:

1.Penrenue 3amau
2.IToarotoBuTh CoOOIIEHUE IO TeME « M3 ucTopuu morapudmoB»

Haxoxxnenue 3HAUCHUH norapudma o
NPOU3BOJBHOMY OCHOBaHHMIO. Ilepexox oT omHOTO
OCHOBaHUSI K JApyroMy. Brrumcienne m cpaBHeHHE
JorapuQMoB. JlorapudmupoBanue u
MIOTEHLIUPOBAaHUE BBIpaXKEHHU . Brinonnenue
npeoOpa3oBaHuil BEIpaKECHUH, IPUMEHEHHE (HOPMYIL,
CBSI3aHHBIX CO CBOICTBaMH CTENeHEH U JorapudMoB.
Omnpenenennie  00JacTH  JOMYCTUMBIX — 3HAYCHUH
Jorapu(pMIIECKOTo BBEIPAKEHHUSI. Pemenue
norapuMuUecknx  ypaBHeHHH. lcnome3oBaHne
CBOMCTB  (YHKIMH U1 CpaBHEHMS 3HAUCHHUI
cTeneHe u orapuMoB. Pemenue nokasaTeabHBIX H
norapu(MUUECKUX YpaBHEHHII M HEPaBeHCTB II0
U3BECTHBIM aJITOPUTMAaM.

[Moctpoenne rpauKoB
JOTapuPpMUIECKUX (YHKIHHA

CTCIICHHBIX n

Tema 3.
IIpsimMble 1
IIJIOCKOCTH B
IIPOCTPAHCTBE

Conep:xaHue y4eGHOro MaTepuaJia

B3anMHOe pacronoxkeHue JAByX MpsAMBIX B IIPOCTPAHCTBE.
[TapamtenpHoCTe TpssMOM M mIockocTH.  [lapamiensHOCTB
mI0ckocTel. [leprnenIuKysaspHOCTh NPSAMON U IIIOCKOCTH.
IlepneHguKynssp ¥ HaKJIOHHasg. YIOJ MEXKAYy MpsAMONM U
IUIOCKOCTBIO. JIByrpaHHbId yroa. Yroin MexXAy IJIOCKOCTSIMU.
IlepneHuKyISApHOCTE  IBYX  IUIOCKOCTEH. I'eoMerpuyeckue
npeoOpa3oBaHus  MPOCTPAHCTBA:  MapajuIeTbHBIM  MEpEeHoC,
CUMMETpPUS

OTHOCHUTENIBHO IUIOCKOCTU. [lapannenbHoe NpOEKTHpPOBaHUE.
N300paskeHre MPOCTPAaHCTBEHHBIX (GUTYD

IIpakTuyeckue 3aHATHS

®opMynupoBKa W TMPUBEICHHUE IOKA3aTEIHCTB
MPU3HAKOB B3aMMHOTO PACIIONIOKCHUS TPSMBIX
U IUIOCKOCTEH. Pacno3HaBaHue Ha udepTexax U
MOJIENSIX  Pa3IM4YHBIX  CIy4aeB  B3aUMHOIO
pacloNIOKEHUsI  MPSAMBIX M IJIOCKOCTEH,
apTyMEHTHPOBAHHE CBOHUX CYXXJICHUM.
dopMynupoBaHUEe ONpEEIeHUN, MPU3HAKOB U
CBOWMCTB MapauIeNIbHBIX U MEPIEHANKYISTPHBIX
IUIOCKOCTEH, BYIpaHHBIX M JIMHEHHBIX YIJIOB.
BrlnosiHeHHE  MOCTPOEHUSI  YIJIOB  MEXIY
OpsIMBIMH, TPSIMONM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU IO ONHMCAaHUIO U PAaCIO3HABAHME
HMX Ha MOJEIAX.

[Ipumenenue TIPHU3HAKOB u CBOWCTB
pPACTONIOKEHUST TPSAMBIX W IUIOCKOCTEH TpH

OK2,0K3,,
OK 4., 0K5,,
OK 6.




1.ITapamienbHOCTb NPSMON U IIOCKOCTH.

2.B3auMHOe pacnojiokeHHe NpsSMBIX B IPOCTPAHCTBE, YroJl
MEXy NPSIMBIMH.

3.IlepnieHAMKYIIAp U HAKIOHHASL.

4.Peumienue 3agad  Ha [PUMEHEHHE II0 TEOPEMBbI O TpeX
HepIeHAUKYIIsIpax

CamocrosaATeabHasa paﬁoTa CTYACHTA

1.Pemenue 3amaq
2.IToxroroBka coobmenwus mmo teme «l eomerpus EBkimma

pemieHnn 3anad.l300paxeHne Ha pPUCyHKax H
KOHCTPYHUPOBaHHUE Ha MOJEIISIX
NEePHEeHANKYJISPOB ¥ HAKIOHHBIX K IUIOCKOCTH,
NPSIMBIX, MApaJIeIbHBIX

IUIOCKOCTEH,  YIJIOB  MEXIy TpsAMoil u
IJIOCKOCTBI0 U 000CHOBAaHUE NOCTPOCHUSL.
Pemenne 3amaq Ha BBIYHCIICHHE
reoMeTpuueckux  BenuduH.  OmHChIBaHHE
paccTOSTHUSA OT TOYKH JI0 INIOCKOCTH, OT IPSIMOH
JI0 TUIOCKOCTH, MEXIy IUIOCKOCTSAMH, MEXIY
CKPEIINBAIOIIIMUCS IPSMBIMH,

MEXAYy  TNpPOW3BONBHBIMH  (QHUTypaMH B

IIPOCTPAHCTBE. DopMyIupoBaHue 51
JOKa3bIBAHUEC OCHOBHLIX TCOPEM O PACCTOAHUAX
(Teopem CYIIIECTBOBAHHS,

cBoiicTBa).l300pakeHre Ha  uYepTexax U
MOJICTISIX PACCTOSIHUSL W OOOCHOBaHHE CBOUX
cyxaenuil. OmpeneneHue W BBIYHCICHHE
paccrossHUIE B TpocTpaHcTBe. [IpuMmeHeHHe
(bopMyT U TeopeM TUIAHUMETPHH UIS PEIICHUS
3amad. O3zHakoMIICHHE c MTOHATHEM
MapajyieIbHOTO  MPOSKTHUPOBAHUA U €r0
CpoiictBamu.  Ilpumenenue  teopun  Jyid
000CHOBaHMS IOCTPOCHUH W BEIYUCICHHH.

ApryMEeHTHpPOBaHHE CBOHMX  CYXICHHMH O
B3aMMHOM PAaCIOJI0KEHUH TPOCTPAHCTBEHHBIX

¢uryp
Tewma 4. Conep:xxanue yueOHOro MaTepuaJia Usysenne  npasuma  kombumatopukn  u | OK 2., OK 3.,
KomOunaropruka | OCHOBHBIE MOHATUS KOMOMHATOPHMKH. 3aJaud Ha MOACYET YMCIIa TPHMEHEHNE TIPH PElICHHH KOMOMHATOPHBIX | OK 4 OK 5.,
. o 3amad. PemeHne  KOMOWHATOpHBIX — 3amay
pa3MelieHni, TepecTaHOBOK, coyeTaHWid. PemieHue 3agau Ha OK 6.

nepedop BapuantoB. ®opmyna 6uHoma HeroToHa.
CBoiicTBa OMHOMUHAJIBHBIX  KOA(PQPHUIHUEHTOB. TpPeyroibHUK
[Tackans (nexuus-auanor).

IIpakTHYecKHe 3aHATHS

1.WcTopus pa3BUTHS KOMOMHATOPUKH.

2.ITpaBuia KOMOMHATOPUKH.

3.Penrenne KOMOMHATOPHBIX 3324

4.Pa3menienus, couetaHusi U nepecraHoBku. bunom Herotona n
tpeyronbHuK [Tackans (KommokBuym)

METOJIOM Tiepedopa U IO MPaBUITy YMHOXKCHUS.
O3HaKOMJICHHE C TOHATUSIMHU KOMOHHATOPHKH:
pa3MeLEHUSIMH, COUYETaHUSIMU,
MEPEeCTaHOBKAMH W (OpPMYJIaMU  JUISL  UX
BBIYHCIICHUSL.

OOBsicHEHHE ¥ TpUMEHEHHE (QOpMyI s
BBIYHUCIICHUS paSMCLHeHHﬁ,

[IEPECTAHOBOK M COYETAHUN IpU PpELICHUU
3ama4d. O3HakomiileHne ¢ OmHOMOM HbroTOoHa M
TPEYrOJIbHUKOM TTackans. Pemienne
MPaKTUYECKUX  3a7ad C  HCIIOJIb30BaAHHEM
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CamocroaTeabHasa paﬁoTa CTYJACHTA

1.Pemenue 3amaq

MOHATHH 1 IPaBUI KOMOMHATOPUKHI

Tema 5. Coaeprxanue yueOHOIro MaTepuaJa Osnakomyienue ¢ moHATHeM Bekropa. Msysenne | OK 2., OK 3.,
KoopauHaTs! 1 [IpsmoyronbHas  (mexkaproBa)  CHCTEMa  KOOPAMHAT B ﬁeiilf(;‘:éie C;:CT??;HHQ K‘;‘(’)pﬂtizzmm‘z OK 4.,0K 5.,
BEKTOPBI npoctpancTBe. PopMylsia pacCTOSHUA MEXKIY JBYMS TOUKAMH. KE OpﬂiHaTaM’ TO‘{Ie)K W miockocTe, OK 6.
YpasHeHust cdepsl, HAXOXICHUE KOOPAMHAT Touek. Haxoxknenue
Bekropsl. Monynb Bektopa. PaBeHcTBO BekTOpoB. ClioxeHue YPaBHEHUH OKPYXHOCTH, c(epbl, ILIOCKOCTH.
BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKkTopa Brraucienue paccTosHui MEKTy TOUKaMH.
[0 HANpABICHUSAM. YTOI MEXKIYy IBYMS BEKTOpamu. [Ipoekims VIsyuenue  CBOWCTB  BEKTODHBIX  BEIHMUMH,
IpaBuJI PA3JIOKCHHUA BEKTOPOB B TPECXMCPHOM
BeKkTopa Ha och. Koopauuater BekTopa. CKalsspHOE MTPOU3BEICHHE HPOCTPAHCTBE, MpABII HAXOKICHTA KOODIH-
BEKTOPOB. HAT BEKTOPa B IPOCTPAHCTBE, IPABHII ACHCTBHIA
Hcnonp3oBaHue KOOpPAUHAT W BEKTOPOB MPH  PELICHUU C BEKTOPAMH, 3aJaHHBIMH KOODHHATAMM.
MaTEMATHYCCKUX U NPUKIATHBIX 3a1a4. HPUHMeHeHHe TeopuM IIpu pCELICHUM 3a1a4d Ha
IpakTHyecKue 3aHATHS FICHICTBHA € BEKTOPAMI,
Uzyuenue CKaJISIPHOTO MPOU3BEACHUS
1.ITpu3Hakyd B3aWIMHOTO PACIIOJIOKCHHS TPSMBIX. YTOJI MEXIY BeKTODOB, BEKTODHOTO YPABHEHHA IPAMOH
IIpsAMBIMU. BzaumBo€e PpacCIoJIOKCHUE IIPAMBIX H IJIOCKOCTEN. IUIOCKOCTH. HpI/IMeHCHI/Ie TEOPUU MPHU PEUICHUU
HepHeHZ[I/IKyJUIp Y HaKJIOHHAs K MJIOCKOCTU. YTOJ MCKIAY HpHMOfI 3a1a4 Ha JNEeUCTBUSA C BEKTOpaMH,
U IIJIOCKOCTBIO. KOOpI[I/IHaTHI)If/'I METOA, NMPUMCHCHUE BEKTOPOB
2.TeopeMbl O B3aMMHOM DACIIOJIOKEHUH NPSIMOH U ILIOCKOCTH. ZI1 BEMHCIIGHIG BEITHH YITIOB M PACCTOARMH.
Teopema o Tpex mnepneHAUKy/spax. [Ipu3HakKKM u CBOWCTBa OSHAKOMAGHHE ¢ AOKASATONECTEAMM TE0pEM
CTCPCOMCTPUU O B3aMMHOM PACIIOJIOKCHUN
nmapaJiiCJIbHBIX U MEPIICHAUKYIAPHBIX mIockocteil. Paccrostaue ot OpsIMBIX U IUIOCKOCTEN C HCIOJIb30BAHUEM
TOYKH JI0 TUIOCKOCTH, OT MPSIMOM 10 TIOCKOCTH, PACCTOSTHHE BEKTOPOB
MEXKIY IUIOCKOCTAMH, MEXIY CKPEIIUBAIONIMMUCSA TPSIMBIMH,
MEXy TPOU3BOJILHBIMU (PUTYpaMU B IPOCTPAHCTBE.
3.IMapamiensHOe MPOCKTHPOBAHUE KM €ro CBOMCTBA. BEKTOPHI
JleiictBust ¢ Bekropamu. JlekapToBa cuHCTeMa KOOpAHMHAT B
MTPOCTPAHCTBE.
CamocrosiTeibHasi padoTa CTyACHTA
1.Pemenue 3anau
Tewma 6. Conep:kaHue y4eOHOTro MaTepuaa Wsyuyenue panmansoro Mmeroma wusmepenus | OK 2., OK 3.,
OCHOBBI Pamnannas Mepa yriia. Bpamarensnoe asmwkenue. CuHYyC, YIVIOB  BpAlllCHHs MHX CBA3M C TPajycHodl | (K 4. OK 5.,
TPUTOHOMETPUHM | KOCHHYC, TAHTEHC M KOTAHTeHC Yucia. @opMyIIbl TPUBEICHHUS. MepOii. I1300paeiine yriion Bpaeis a OK 6.

®opmynsl cnoxenus. Dopmyssl yaBoenus. [IpeobpazoBanue
CYMMBbI TPUTOHOMETPUYECKUX (PYHKUNN B TPOU3BEICHUE U
IIPOU3BEACHUS B CYMMY

OKPYXHOCTH, COOTHECEHHUE BEJIUYMHBI yrja ¢
€ro PacCIOJIOKEHUEM. DopMyupoBaHue
OTIpe/ieIeHU i TPUTOHOMETPUIECKHUX (PYHKITHHA

JUI1  YIJIOB IOBOPOTA M OCTPBIX  YIJIOB
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HpaKaneCKne 3AHATHUSA 6 TMPSIMOYTOJIBHOTO TPEYIrOJbHUKA U 00BsSICHCHHUE
1.0CHOBHbIE ~ TPUIOHOMETPHYECKHE  TOXKIECTBA,  (POPMYIIBI ?XHFOB;;I;ZTOcﬁ:g?};mnpwe;i;‘;:CTBOCHOBIZ’;;
CIOKCHIA, YABOCHMUAL, npeobpasosaHue CYMMBI BEI‘{I/ICJ'ICHI/ISIP 3HAYEHUH TPUTOHOMETPHUYECKUX
TPUTOHOMETPUYECKHUX byHKIUi B pOU3BeE/ICHUE, bynkumii Mo  omHoit w3 Hux. Msyuemue
Hp606pa30BaHI/Ie MPOU3BCACHUSA TPUTOHOMCTPHUICCKUX (byHKHI/II)'I B OCHOBHBIX (POPMYJ TPUTOHOMETPUH: (HOPMYJIIBI
cymmy (Mo3roBoii mrypm) CTIOKEHH,
2.MtoroBasi KOHTPOJIbHAs PaboOTa 3a CEMECTP i’ﬁ:g:g;; " qu§£;§6pa3°Ba£H;KHHﬁ CYMMI;
CamocTosiTeJibHAsI padoTa CTy/IeHTa 11 HiomBeHeHEe " npomBeuemZﬂ B cymmy H
1.Pemenwue 3anau MPUMEHCHWE TIPH  BBIYWCIICHUH  3HAYCHUS
2.ITloarotoBka coobmieHusi Ha TeMy «VIcTOpusi TPUTOHOMETPUU U TPHTOHOMETPHUIECKOTO BBIPAXKEHHUS "
€€ POJIb B U3YUYEHUH €CTECTBEHHO-MATEMATUYECKNX HAYK) YUpOIICHUS €ro. O3HaK°MHeH“ev°° CBOHCTBAMHU
3.IloaroToBKa K UTOrOBOM KOHTPOJILHOW paboTe 3a CeMecTp CHMMETPHH TOHCK Ha CAMHITHOH
OKPYKHOCTU M MNPUMCHCHUC HX MJIsI BbIBOAA
dbopMyI IpUBEICHUS
2 ceMecTp
[Mponomkenue Cojep:kaHue y4eOHOT0 MaTepuasia 8 Pemenue 1o opmymam n| OK2,0K3.,
Tema 6. OcHoBbl | [IpocTeiiiiie TPUTOHOMETPUYECKHE ypaBHEHHs. lIpocreiimime TPMIOHOMETPHUCCKOMY  KpYry — HpocCTeimmx | QK 4 QK 5.,
TPHTOHOMETpUH | TPHIOHOMETpIECKHE HepABEHCTER. rpronoNeTpecKx ypusnenni, Tipuvenertte |
O6parHbie TPUTOHOMETPUICCKUE yHKIMH. ApKcHHYC, (npuBeIeHHE K JIMHEHHOMY, KBaJPaTHOMY, METOJ
ApPKKOCHUHYC, apkTaHTeHC (JIekiusa-Bru3yanu3anms). PasNOKEHMss ~ HA  MHOXHTEIH,  3aMEHbI
IpakTHyecKne 3aHATHS 8 TepeMEHHOI) mpu peeHny
1.ITpocreiimume TPUrOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA. {fﬁ;g;gm?f;::;f: ypilzﬂeﬂﬁgﬁe pemers
2.00paTHBIE  TPUTOHOMETPHYECKHE  (QYHKIMHU:  apKCHHYC, [pOCTEHIINX TPHTOHOMETPHUECKAX HEPABCHCTR
ApPKKOCHHYC, apKTaHI'CHC O3HakoMJIEHHE c MMOHATHEM 00paTHBIX
CamocTonTe/ibHAsI padoTa CTy/IeHTa 8 TPUTOHOMETPHYECKHX ()YHKIIHIL.
1.Pemenue 3an1a4 Uzyuenue onpeeseHui apKCUHyca,
APKKOCHUHYCA, ApKTaHI'€HCa qucia,
q)OpMyJ'IHpOBaHI/Ie ux, I/I306pa)K€HI/I€ Ha
€JUHUYHOM OKpYXHOCTH, IPUMEHEHHUE IpHU
pELICHUH YpaBHEHUHI
Tema 7. Coaepxanue yueOHOIro MaTepuaia 10 Osmakommenne ¢ momstmem  rpapumka, | OK 2., OK 3.,
DOyHKINH | Oynukiun (JIekus-auanor). O6macTs OMpeaeieHus 1 MHOXECTBO ONpEACNeHHE NPHHA/IEKHOCTH TOUKM Ipaduky | QK 4, OK 5.,
rpaduKu 3Ha4eHui; rpaduK (yHKIMH, TOCTpoeHHE TIpaduKOB (YHKLHH, Gymiwan. - Onpexenetiie mo — popwyie OK 6.

3aJlaHHBIX  pasNU4HbIMU  crocobamu. CBoifcTBa  QyHKIUU.
MOHOTOHHOCTb, ~ YE€THOCTb,  HEUETHOCTb,  OIPAHUYEHHOCTD,
MEePUOANYHOCTh. [IpoMexxyTku Bo3pacTaHusi M yOBbIBaHMS,

MpOCTEeHIIel 3aBUCHMOCTH, BUAAa €€ Trpaduka.
Bripaxxenne mo Qopmyse OZHOM NEepeMEHHOU
yepe3 japyrue. O3HaKOMIIEHHE C OIpEeNICeHHEM
¢yHkimu, dopmynupoBanue ero. HaxokneHue
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HanOoJIbIIIee M HAMMEHbIIIEE 3HAYCHUS,

TOYKH DJKcTpemyMma. ['paduueckas wunTepnperanus. lIpumepsr
(YHKIMOHATIBHBIX 3aBUCHMOCTEH B peajbHBIX IMpoleccax |
ABICHUSAX. ApudMeTHyeckne onepanny Haa QyHKIUSIMH.
Cnoxnas ¢ynkuus (xommosunwus). IIpeoOpazoBanus rpadukos
(IIpobnemuast nexnms). [lapannenbHBI MEPEeHOC, CUMMETPHUS
OTHOCHUTEIIBHO OC€il KOOpAMHAT M CHMMETPUS OTHOCHTEIHHO
Hayaja KOOPAMHAT, CHUMMETPHsI OTHOCHUTEIBHO HPAMOH Y = X,
pacTsDKEHHE M CKaTHEe BIOJIb OCeH KOOPJHUHAT

obOyacTé ompenmeneHUs W 00JNacTH 3HAYCHHU
¢byaknuu.  O3HAaKOMIICHHE ¢ [pPUMEpaMu
(YHKIMOHATBHBIX 3aBHCHMOCTEH B pPeEaIbHBIX
nporeccax u3 CMEKHBIX JMCITUATLINH.
O3HaKOMJICHHE ¢ JI0Ka3aTeIbHBIMU
paccyXIeHUsIMU HEKOTOPBIX CBOMCTB JIMHEHHON
W KBaJpaTHMYHOW  (YHKIUH, MPOBEICHUE
HCCIIEIOBaHUs JIMHEMHON, KYyCOYHO-JIMHEHHOM,
IpOOHO-TMHEHHON W KBaJpaTHIHOW (YHKIHH,
moctpoeHne ux rpa¢ukoB. [loctpoenne u yTeHne
rpapukoB ¢yHkuuit. HccnemoBanme QyHKITHI.

HpaKTI/I‘IQCKI/Ie 3aHATHA 8 O3HaKOMJICHHE C TOHATHEM TapMOHHYECKHX

1.ITpumepsl 3aBUCUMOCTENH MEXAY NEPEMEHHBIMH B PEAbHBIX KOHe6aHHI§ 1 NpUMEpaMH  TapMOHHICCKHIX

npoueccax U3 CMeKHbIX AuctuumH (Kouoksuym). KoJe0aHui I OIMCAHUS NIPOLECCOB B HHU3UKE U

2.0npenenenne ¢yaknmii. [loctpoerne u ureHwe rpaduKoB gigf;;ﬁ:i;?x SzaHH’;OHﬂTHeM y

pa3pbIBHOU

¢bynukiuii.  UccnenoBanue Qynkuuu. CBOHCTBA  JMHEHHOMH, epHONMIeCKOi  (PYHKIHMH,  (HOPMYIHPOBAHNUE

KBQJIpAaTUYHOH,  KYyCOYHO-JIMHEWHOW ®  JIPOOHO-THHECHHOMN CBOJCTB TAHTEHCA U KOTAHI€HCA, TOCTPOEHHE HX

¢ynkuuii. HenpepbIBHbIE U EPUOAMYIECKUE (YHKIIHH. rpaguxos. Ipumenenne cBolcTs QyHKuuii s

3.CeoiictBa ¥ rpaduKu CHMHyca, KOCMHYCa, TaHTEHCA U é)paB;Lf;;” 323;{::;; ipﬁigﬁgxzpﬁ:zzxz

koTanreHca. OOpatHble ¢(yHKIMM U uX rpapuku. OOparHbIe yg:BHer;ﬁ. P P P

TpuroHomerpuueckue ¢yHkiuuu. [IpeoOGpasoBanust rpaduka

GbyHKIIH.

4 I"'apmonundeckue koiebanus. [Ipuxnansaeie 3agaqmn.

CamocrosiTe1bHasi padoTa CTyACHTA 10

1.Pemenue 3anau
Tema8. Coaepxanue y4eOHOIro MaTepuaa 16 Ommcanme u xapakrepuctuka pasmudnbix Buaos | OK 2., OK 3.,
MHororpanHuku | Bepmmasl, peOpa, rpanu MHororpannuka. Ilpusma. Ilpsmas u MHOTOTPAHHUKOB, TCPCTHCICHUC X SIEMCHTOB | QK 4. OK 5.,
U Kpyrjble Tefa | naknounas npusma. [pasunbHast npusma. [apannenenunen. Kyo. i croict. V1s00pakeHite MHOTOTPARHUKOE i OK 6.

IImpamupa. IlpaBunpHas nupamMuaa. YcedeHHas NHpPaMHIa
(Jlekuus-muanor).  Terpasap. Cummerpuun B KyOe, B
napajuiesienuresie, B mpu3Me u nupamue. CeueHus Kyoa, Mpu3Mbl
u nupamunbl. [IpencraBieHrne o MpPaBHIBHBIX MHOTOTPaHHHKAX
(Tetpasape, kyOe, okTadape, Aojaekadipe u ukocadape). [uwmmnanp
U KoOHyc. YceueHHBIH KoHyc. OcHOBaHHeE, BBICOTa, OOKOBas
MMOBEPXHOCTh, OOpa3zyromias, pa3BepTka. OceBble CceYeHUs U
CeueHus, mapaieIbHble OCHOBAHUIO.

[Map u chepa, ux ceyenus. KacarenmpbHas 1IocKocTh K cdepe.

BBITIOJTHEHUE TIOCTPOCHHA Ha I/I3o6pa>1<em/mx u

MOJIETISIX MHOTOTPaHHHKOB. Brruncnenue
JIMHEHHBIX JJIEMEHTOB u YIJI0B B
MPOCTPAHCTBEHHBIX

KOH(UTypanusix, apryMeHTHPOBAaHHE  CBOMX

CyxkJeHni. XapakTepuctuka M H300paKeHue
CEYEHUsI, BEIUUCIIEHHUE IUIOIAJeH NOBEPXHOCTEH.
IToctpoerne  mpocTedmmx  ceueHHH  Kyoa,
npu3Mbl, Tmpamuisl. [IpuMenenwe QaxToB H
cBefeHH W3 maHuMeTpuu. O3HaKOMIJICHHE C
BUJIAMH CHMMETpHH B MIPOCTPAHCTBE,




13

O6bem u ero wusMepenme. MHTerpampHas ¢opmyna oObeMa.
®opmynel  00beMa KyOa, TPSAMOYTOJBHOTO IMapajuieeIuIe1a,
npu3Msl, wuHApa ([IpobiieMuas nekmus).

dopMynel 00beMa MHUpaMUIbl U KOoHyca. DOpMyJbl IUIOMIATH
MOBEPXHOCTEH HWIWHApPAa HKOoHyca. Dopmysnsl o0bema Imapa u
TI01a 11 Chepsl

HpaKTI/I‘IeCKI/Ie 3aHATHSA

1.ITocTtpoeHne  u300pakeHUH
ITYpM)

2.PemieHue 3ama4 Ha BBIYUCIICHUE
00BEMOB MHOTOTPAHHUKOB.
3.Brrunciienue mionaneit 1 00beMOB TeJ BpaIIeHUs

MHOTOIpaHHHKOB  (Mo3roBoi

IJIOIIA/Ie TTOBEPXHOCTEH U

CamocrosTeabHas paﬁoTa CTYACHTA

1.Pemenue 3amau

10

¢dopMynHpOBaHHE ONpEACICHUH ¥  CBOWCTB.
XapakTepucTUKa CHUMMETPUH TeJl BpalleHHUs U
MHOTOI'PaHHHKOB. IIpumenenue CBOWCTB
CUMMETpPUU TIpH pelIeHun 3a1ad. Mcnons3oBanue
NpUOOPETEeHHBIX 3HAHUN AN HCCIENOBaHMUA U
MO/JIeIUPOBaHUS HECJIOKHBIX 3ajad.
N300paxxeHne OCHOBHBIX MHOTOTPAaHHUKOB |
BBITIOJTHEHHUE PUCYHKOB

Mo ycnoBusAM 3agad. O3HAKOMIJIEHHE C BUAAMH
Teln BpaIICHUS, (opmymupoBaHue ux
onpenereHud U CcBOMcTB. DopMyIupOBaHUE
TEOPEM O CEYEHHWH IIapa IUIOCKOCTBIO U
TUIOCKOCTH, KacaTellbHO# K cdepe.
XapakTepucTHKa 1 U300pakeHHe Tell BpallleHus,
UX pa3BepTKH, ceueHHs. PemieHue 3amady Ha
IIOCTPOCHHE  CEYEHUM, BBIUMCIEHUE  JJIUH,
paccrosiHui, yrios, miowmanei. Ilposenenue
JIOKa3aTeNnbHbIX PACCyKICHUM

Ipu  pemeHnH 3anad. [IpuMeHeHHWe CBOWCTB
CHMMETPHH TIpH peIICHWH 3ajad Ha Tela
BpamieHus, KoMmOuHammio  Ten.M3o0paxenue
OCHOBHBIX KPYIJIBIX T€J W BBIIIOJHEHHE PUCYHKA
[0 YCIOBMIO 3ajauu. Pemienwe 3agad  Ha
BBIYMCIICHNE IUIOMAJCH IJIOCKUX GHUryp c
MPUMEHEHHEM COOTBETCTBYIOIIUX (OpMyn U
¢akTOB W3 IUTaHUMETpHH. V3ydeHue Teopem O
BBIYUCIICHUN O6'I)GMOB MPOCTPAHCTBEHHBIX TECII,
pelieHHe 3a7a4  Ha NpPUMEHEeHUe  (OopMyJ
BBIUUCIICHUST 00beMoB. M3ydenune dopmyn s
BBIYHCIICHUS Ionaaen TIOBEPXHOCTEH
MHOTOTPaHHHUKOB " Tel BpAIICHHS.
O3HakoMJIeHME € METOAOM  BBIYHCIECHHUS
IUIoIIa M noBepxHocTu cdepsl. Pemenne 3amay
Ha  BBIYMCIEGHHE  IUIOHIaJell  MOBEpXHOCTU
POCTPAHCTBEHHBIX TEJ

Tema 9.

Hauana
MaTeMaTHIeCKOT
0 aHayim3a

Copep:kaHue y4eOHOro marepuaja

CriocoObl 3a/1aHUst U CBOWCTBA YMCIIOBBIX I1OCIIEAOBATENBLHOCTEH
(exkumsA-BU3yaTU3aIKs).

CymMupoBaHue MocienoBareabHOCTel. beckoneuno yObiBaromas
reoMeTpruecKasi Tporpeccuss ©u ee cymma. [loHstme o
MPOU3BOJMHON (QYHKIHMH, €€ TEOMETpHUYECKUUH U (pu3MdecKuii
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O3HakOMJIEHHE  C  [OHATHEM  YHCIIOBOM
HOCIIEZIOBATENIBHOCTH, CIIOCO0aMH €€ 3aJlaHus,
BBIYHMCIICHUSAMH €€ uwieHOB. O3HaKOMIICHHE C
BBIYHCIIEHHEM CYMMBblI OE€CKOHEYHOTO HYHCIIOBOTO
psna Ha  IpUMEpPE  BBIYUCICHHS  CYMMBEI
OeckoHeYHO  yOBIBAalOImIEH  T'€OMETPHYECKOU
nporpeccud. Pemenne 3amad Ha NpHUMeEHEHHE

OK2.,,0K 3,
OK 4., 0K 5.,
OK 6.
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CMBICII. YpaBHEHHE KacaTeqbHOH K Trpaduky QyHKIHUU.
IIpon3BosHbBIE CYMMBI, Pa3HOCTH,

IIPOU3BEIEHNUS, YacTHbIE. [[pOr3BOAHBIE OCHOBHBIX JIEMEHTAPHbIX
¢dbynkumii. [IpuMeHeHre MPOU3BOIHON K UCCIEAOBAHUIO (DYHKITHI
u mnoctpoenuto rpadukoB (Jlekums-Buzyanuzanus). I[Ipumepst
UCIOJIb30BAHUS IPOU3BOJHOW JUISI HAXOXAEHUS HaWIy4Ilero
pelieHrs B TPUKIAAHBIX 3agadax. Bropas npousBojHas, ee
reoMeTpuuecKkuii u ¢usznyeckuii cMbicia. HaxoxaeHue ckopoctu

JUId TIpoliecca, 3a1aHHOT0 GopMyIoi U rpaduKoM.

¢dopMynBl  cyMMBl OECKOHEYHO YyOBIBaromeit
reomeTpuueckoi mporpeccuu. O3HaKOMIEHHE C
MOHATHEM MIPOMU3BOIHOM. W3zyyenue u
dopMynHpoBaHHE €€~ MEXaHHYeCKOro M
T€OMETPUYECKOTO CMBICIIA, U3yYEHUE allrOpUTMa
BBIYHMCIICHUS  TNPOM3BOJHOW  Ha  IpuUMepe
BBIYHCIICHHST MTHOBEHHOW CKOPOCTH M YTJIOBOTO
Kod(QdunreHTa KacaTeIbHOH.

CocraBneHre ypaBHEHHs KacaTeIbHON B oOIIeM
BuAe. YcBoeHHe mpaBwi auddepeHnnpoBaHms,

Ta6J'II/II_[LI MIPOU3BOAHBIX 3JICMCHTAPHBIX
HpaKTI/I‘IQCKI/Ie 3aHATHUA 14 GbyHKIMH, NPHUMCHCHHC JUIA
1.YucnoBasi  IMOCJIEIOBATENILHOCTh, CIOCOOBI ee  3aJaHus, AudPepeHumpoats  GYHKINMH,  coCTaBICHHA
BBIUHCIICHUS YJICHOB MOCJIeIOBATEIBHOCTH. Ipenen YPABHCHHA KacaTeNLHOA. M3ydemne TeopeM o
CBSI3M CBOWCTB (YHKIMHM ¥ HPOU3BOJHOM,
MOCJIeI0BAaTEILHOCTH. beckoHeuHO yObIBaroIasi reoMeTpudeckas (bopMyHpoBKka mx. TIpOBEACHHE ¢ MOMOMIbIO
nporpeccusi. MPOM3BOIHOM MCCIIEIOBaHUs (DYHKIINH, 3aaHHOM
2.Ilpou3BojHas: MEXaHMYECKUH W TEOMETPUYCCKHH  CMBICI (dopmynoii.  YCTaHOBIEHHE CBA3M  CBOMCTB
IPOM3BOAHOM (KOJUIOKBUYM). byHKIMH T HpOI/IBBOZ[HO\ffI o "X rpapuram.
3.YpaBHeHue KacatenbHO# B 06mem Buae. IlpaBuina u Gpopmysibl Tpuvenenue MpoM3BONROM JUL pemenns 3a1ad
Ha HaXO0XICHUC HaI/I6OJ'IBIlICl"O, HauMCHBIICTO
muddepeHIMpoBaHus, TaOIUIa MPOU3BOJHBIX AJIEMEHTAPHBIX SHAVCHHA H HA HEXONICHHE SKCTPEMyMA.
¢byakuii. MccnenoBanue (QyHKIMM C MOMOUIbIO MPOU3BOAHOM.
HaxoxxneHne  HawOOJbIIEro, HAWUMEHBIIErO0  3HAYCHUS U
SKCTpEeMaJIbHBIX 3HaueHUH QyHkunu (Mo3roBoil mTypm).
CamocrosiTe1bHasi padoTa CTyACHTA 10
1.Pemenne 3amau
Tema 10. Coaepxanue y4eOHOIro MaTepuaa 8 Osmaxommenne ¢ momsrmem wmHterpara u | OK 2., OK 3.,
Wurerpan u ero [TpuMeHeHMe ONPEAeIEHHOrO HHTETPaia s HaX 0K ICHHS nepsoobpastoi. Msyuenue npasuna serucienns | QK 4. OK 5.,
[IPUMEHEHUE IJIoWaayM KpuBoJuHeWHONM Tpaneuuu. @opmyna HeroToHa— nepsoobpasioil 1 reopeMl Hplotona OK 6.
JleiOuuIa. Pemenne 3agau Ha  CBS3b
JleitOunma. Ilpumepbl NpUMEHCHWs WHTErpana B (U3NKE H 1EpBOOOPA3HOI M €€ TIPOM3BOJIHOMN, BBIYMCIIEHHE
TrCOMETPUU nepBooOpa3Hoi Ut gaHHOM (yHKIuM. Pemenne
HpaKT“quK“e 3aAHATUSA 8 3aga4d Ha IMPpUMEHCHUEC HHTErpaJia ,H;TISI
1.I/IHTeraH n HepB006pa3Ha$I. BbIYUCJIICHUSA (1)I/I3I/I‘~I€CKI/IX BCJIMYUH U I10IIaACH
2.Teopema HptoTona—JIeiiOHumna.
3.IlpumeHeHHE HHTETpajia K BRIYHCICHUIO (DH3UYCCKUX BEIHMYUH U
rionaaen (KOJIJIOKBUYM).
CamocrosiTeibHasi paboTa CTyJAeHTa 10

1.Pemenue 3agau
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2.IToaroroBuTh coodrieHue 1mo Teme «M3 uCTOpUU MHTETPATBHOTO
VICUHCIICHUS

Tema 11. Conep:xanue y4eGHOro MaTepuaJja 8 Wsysenne  xmaccumueckoro  ompenenenus | OK 2., OK 3.,
DJIeMEHTHI CoObITHE, BEPOATHOCTH COOBITHS, CJIOXKEHHE M YMHOXKEHHE BEPOATHOCTH, CBOMCTB BCPOATHOCTH, TCOPEMEL O | QK 4., OK 5.,
TEOPUH BepositHocTeil (IIpoGnemnas nexuwmst). IlpencraBneHue JaHHBIX CYMME BEPOATHOCTEH. OK 6
o ' PaCCMOTpeHI/Ie IpuMEpoOB BBIYHCIICHUA '
BEPOATHOCTEH M | (Tabunipl, Anarpammbl, rpaduku) (JIekuus quasor) BEPOSATHOCTEH. PelieHne 3a1au Ha BbIYMCICHHE
MaTEMaTUYECKOM IIpakTuyeckue 3aHATHS 8 BEpOATHOCTEW  coObITHI. (O3HaKOMIICHHE C
CTaTUCTHUKH 1. Kiaccuueckoe OIpEICIICHUE BEPOSITHOCTH, CBOICTBa HpCICTABICHHEM  HHMCJIOBBIX  JaHHBIX M HX
BEPOATHOCTEH, TeOpeMa O CyMMe BEPOSTHOCTEIA. XaPAKTCPHCTHKAMH.
. . Pemenne mpakTudeckmx 3amad Ha 00pabOTKy
2.Bpruucnienue BepositHocted. [lpuknanueie 3amaun (Mo3roBoi YHCTOBMIX  AHHBX,  BHMHCICHHE WX
HITYPM)- XapaKTEPUCTUK
3.IlpencraBnenne YnCIOBBIX JaHHBIX. [IpuKiaHbIe 3a0a4u.
CamocTrosiTeibHasi paboTa CTyJAeHTA 10
1.Pemienue 3amau.
2.CocraBneHue  mpeseHTanmuu 1o  Teme  «M3  wmcropuu
BO3HUKHOBCHUSI TCOPUU BEPOSITHOCTEI
Tema 12. Copep:xaHue yueOHOI0 MaTepUaIa 4 Osnaxomnenue ¢ mpocredmmmu ceenenmsavu o | OK 2., OK 3.,
VpaBHeHUs 1 VpaBHeHuUs " CUCTEMBI YpaBHEHHUIA. PannoHanbHEIE, KOPHAX anreOpanveckux ypaBHeHUit, MOHATHAMA | OK 4. OK 5.,
HCCIICA0OBAaHMs YPABHCHUN U CUCTCM YPABHCHUMU.
HEpaBEHCTBA UppalMoHAIbHbIC, TIOKA3aTelbHbIE W  TPUTOHOMETPUYECKHE OK 6.

ypaBHEHHUs U cucTemsl (JIekuus-nuanor).

PaBHOCUIIBHOCTH YpaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHbIE TIPUEMBbI MX pelleHus (pas3ioKeHHEe Ha MHOXKHUTEIH,
BBEJICHHE HOBBIX HEWU3BECTHBIX, IOACTAHOBKA, TIpadudecKuit
METO/).

HepasencrBa. PanmonanbHble, uppaloHaIbHbIE, TOKA3aTEIbHbIE
U mpueoHomempuueckue HepaBeHCTBa. OCHOBHBIE IMPHEMBI HX
pemtenus (IIpobneMuas nexius).

Hcnonb3oBaHue cBOWCTB M rpadukoB (QyHKUMNA NpU pelIeHUH
ypaBHEHMI M HepaBeHCTB. MeToj uHTepBasioB. M300paxeHue Ha
KOOPJMHATHOW IUIOCKOCTH MHOXECTBA PEUICHUN YpaBHEHUN U
HEPABEHCTB C ABYMsI IEPEMEHHBIMU U X CHUCTEM.

[IpumeHeHne  MaTeMaTHYECKUX  METOJOB  JUIsl  pEIICHUS
COJZIepKaTeNbHBIX 3a/ad W3 pa3IUYHBIX oOjacTell Hayku U
NPaKTUKH (JIEKIUSI-BU3YaTH3aIU).

WHTtepnperanus pe3ysibTara, y4eT pealbHbIX OTpaHUYCHUI.

N3ydyenue Teopun paBHOCHIBHOCTH YPaBHEHUH U
ee mpuMmeHeHus. [loBTOpeHHe 3ammcu peleHus
CTaH/IapTHBIX YpaBHEHUH, MIPUEMOB
npeoOpa3oBaHMsl ypaBHEHMH MJIsI CBEACHHUS K

CTaHJapTHOMY YPaBHEHHUIO. Pemenue
palOHAaJbHBIX, HppalMOHAJIbHBIX,
MOKa3aTeIbHBIX u TPUTOHOMETPUYECKUX

ypaBHeHU U cucteM. Mcnonb30BaHuEe CBOMCTB U
rpadukoB (GYHKIMH IJIs pelieHus] YpaBHEHHU.
IloBTOpEHHE OCHOBHBIX HPHUEMOB PELICHUS
cucteM. PemeHnue ypaBHEHHH C NpPUMEHEHHEM
BCEX NPUEMOB (Pa3I0KEHUs

Ha MHOXXUTEIIM, BBEIEHHS] HOBBIX HEU3BECTHBIX,
MOJICTAaHOBKH, Tpaduueckoro mMeroxaa). Pemenne
CUCTEM ypaBHEHUN C NPUMEHEHUEM pPa3INYHbIX
croco0oB.

O3HakoMJIeHHE C OOIIMMH BOIIPOCAMH PELICHUS
HEpaBEHCTB U  HCIIOJNB30BaHHWE CBOWCTB W
rpa¢uKoB (YHKIUH MPH pEIICHHN HEPaBEHCTB.
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HpaKaneCKne 3AHATUA 12 Pemenue HEPABCHCTB W CHCTEM HEPABCHCTB C
1.Kopuu ypaBHenuii. PABHOCHILHOCTE ypaBHEHHIA. NPHMEHCHHEM Pa3IHHEIX CTIOCO00B.
2 H 6 o HpI/IMeHeHI/Ie MAaTCMaTUYCCKHUX MCTOHOB  JJIA

-1 1peObpasoBAHNC ypABHCHIH. . peuIeHns COAEePKATENbHBIX 3a1a4 U3 Pa3IuYHbIX
3.0OcHOBHBIE TPUEMBI pelIeHHs ypaBHEeHU. Perenne cuctem o6nacTeii HayKH u NPaKTHKH.
YpaBHEHUU (KOJIJIOKBI/IyM). WHTepnpeTupoBaHue peE3yiabTaTOB C  Yy4eTOM
4 Vicnonb30oBaHUE CBOMCTB U TpaprikoB (QYHKIIHMH JJIs pEeIICHUS peasTbHbIX OrpaHHICHUI
YpPaBHEHUI U HEPABEHCTB
CamocrosiTesibHasi padoTa CTyJeHTa 8
1.Pemenue 3anau
2.ITonroToBka K 5K3aMeHY

Hroro 317




2.3. IlepeueHb NPpUMEPHBIX TeM pedepaToB (10KJIA10B), HHANBUAYAIBHBIX NIPOEKTOB

HenpepriBable 1po0u.

[TapanmnensHoe MPOSKTHUPOBAHHUE.

CoNoO~wWNE

HpI/IMeHeHI/Ie CJIOKHBIX IMTPOLCHTOB B SKOHOMUYCCKHUX PaCUCTaX.

CpGI[HI/Ie SHAYCHHUA U UX IPUMCHCHUC B CTATUCTHUKE.
BekTopHoe 3aanue mpsAMbIX U ITIOCKOCTEH B IPOCTPAHCTBE.
CrnosxeHue rapMOHUYECKUX KOJeOaHuH.

I'padmaeckoe pemeHre ypaBHEHHI 1 HEPABEHCTB.
HpaBI/IJIBHBIe 1 NTOJYIIPAaBHUJIbHBIC MHOT'OT'PaAHHHKH.
Konndeckue cedeHus U UX MIPUMEHEHHE B TEXHUKE.

10 [Tonstue nuddepeHmana u ero MPUIOKCHHUS.
11. CxeMbl NOBTOPHBIX UCTIBITAaHUHN bepHyu.
12. UccnenoBanue ypaBHEHHI U HEPABCHCTB C TAPAMETPOM.

3. YcaoBus peaqnzanuu 001meo0pa3oBaTe/ibHON Y4eOHOM JUCHUILIHHBI

3.1. Tpe6oBaHus K MaTepPUAILHO-TEXHUYECKOMY 00ecneyeHHI0

Peanuzamus o6uieoOpa3oBaTenbHON yuyeOHON MUCHUILUIMHBI TpeOyeT Haludus y4eOHOro

KaOuHera.

[Tomemenue kabwHeTa yaOBIETBOpsieT TpeOoBaHUsM CaHUTAPHO-IMHIEMUOIOTHICCKUX
npasui 1 HopmatuBoB (Canllun 2.4.2 Ne 178-02).

HanmeHoBaHne 000py/I0BaHHBIX y4eOHBIX

IlepeueHs MaTepHaTIbHOIO OCHALICHUS, 000PYIOBAHUS

Ne o .

Wy | dymaTopuii s NPaKTUICOCKUX 3aHATHH, U TEXHUYCCKHX CPEJICTB 00yUeHUS
J1a00paTopuii, MACTEPCKUX

1. Kabuner maremaTiku u ctaTucTUKH Ne213 Mamepuanvnoe  ocrawenue, KoMHnbiomepHoe U

uHmepaxmueHoe 000pyoosanue:

Kommsrorep - 1

Moy -1

IIpoekrop - 1
WntepaktuBHas gocka - 1
[TapTte1-20 (1 MecTHBIE)
Cron yuntens-1
Kommsrorep -1
[Tpunrep-1

ka¢ Gonproif -1
Ixad co crexmom -2
Cremnaxu-2

Crynbs-20

Cryn yunrens - 1

Tymb6a -1

XKamoszm -2
MarsutHo-MapKkepHas JIocka -3
JuBan -1

Jlocka niis oObsBIICHHM-1

Pabouee mecro mpemnopaBarens CHa0XEHO BBIXOJOM B
KOPIIOPaTUBHYKD  CeTh W VIHTepHeT, uMeeTcs
KOHTCHTHasl (OUIIbTPaL¥sl.

Ipoepammuoe obecneuenue

1. Eclipse java luna SR1 win32

2. T-Zip

3. 1C: lpexnpustre. KOMIUIEKT 115 BBICHIUX
cpenanx yuebnsix 3aenennii (1C — 8985755)




Mozilla Firefox

Adobe Flash Player ActiveX

Adobe Flash Player Plugin

Adobe Reader

ESET Endpoint Antivirus

Microsoft™ Windows® 7 (DreamSpark Premium
Electronlc Software Delivery id700549166)

10. Windows® Internet Explorer® 11 (DreamSpark
Premium Electronic Software Delivery id700549166)
11. Microsoft™ Office®

12. Kommnonentst Windows Live

13. Xampp

14. IrfanView

15. Java 7

16. Google Chrome

17. «Tapanr aspo»

18. Koucynsrantllmoc

19. HRS Opera

©COoNo A

2. | bubnmnorexa YuranbHslii 371 Komnwvromepnoe u unmepaxmuenoe obopyoosanue:
APM OGubmmotekapeii - 7, APM st anrtaTenei - 5,
npuHTEpa - 2,cKaHep - 1

Mamepuanvroe ocnawjenue:

97 cremnaxeit, 3 xkadenpsl, 7 BBICTABOYHBIX
cTelaxa, 4 KaTanoXHbIi 1mKkada, padoune CTObl,
cTynbs. KartamoxkHast cucrema OMOIMOTEKH - JUIst
OoOy4eHHs] CTYJIEHTOB YMEHMIO TOJb30BATHCS
CUCTEMON TIIOMCKa JIUTeparypbl (KapTo4yHas U
anektponHast) KonnuectBo nmocanounsix Mect: 102

3.2. UndopmanuonHoe odecreyenne o0yueHust

IlepeyeHb OCHOBHOM M JONOJHUTEIbHON y4eOHOM JIMTEPATYPbl, HEOOXOAMMOM JIA OCBOCHHS
0o01eodpazoBaTeIbHOM Y4eOHOM U CHUNITHHBI

OcnosHas numepamypa:

1. baBpun, .M. Marematnka: y4eOHUK U mpaktukym mis CIIO / U. U. baspun. — 2-e u3f.,
nepepab. m jon. — M.: HOpaiir, 2017. — 616 c. —Pexum npocryna : https://biblio-
online.ru/viewer/3F803EA3-2037-4108-BEB3-6997D8AFADIE

2. lopodeena, A. B. Maremaruka: yueonux s CIIO / A. B. JlopodeeBa. — 3-e uzn., nepepad. u
norn. — M.: FOpaiir, 2017. — 400 ¢.— Pexum moctyma: www.biblio-online.ru/book/B646843F-
0131-41C8-AEB6-B4C37ED1E97F.

3. MaremaTtuka: anrebpa ¥ Hadajga MaTeMAaTHYECKOTO aHaln3a, reoMeTpus. AnreOpa W Havaia
MaTeMmaTuueckoro ananusa. 10-11 kmaccel: yue6. st oOmeoOpa3oBaT. opranu3anuii; 0a30BbIi U
yrayon. yposam / ILI.A.Amumos,}JO.M.Komsirua,M.B. TkauéBa u ap. - 3-e u3g. - M.
[Ipocsemenue, 2017. - 463 c. : un

4. MaremaTuka: anrebpa M Hayaja MaTeMaTHYeCKOro aHaiuza, reomerpus. ['eomerpus. 10-11
knaccel [Tekct] : y4eO.mis obmieoOpa3zoBaT.opraHu3anuii, 0a30BbId U YIIIYONEHHBIM YpOBHU /
JI.C.ArtanacsH, B.®. Byry30B u 1p. - 3-¢ m3a. - M. : [Ipocsemenne, 2016. - 255¢. : ui

5. IMaBmoyenko, FO.B. Maremartuka : yueOnuk u npaktukym s CI1O / FO.B. ITaemouenko, H. 1.
Xaccan; ox oomr. pea. FO.B. IMamouenko. — 4-e uza., nepepad. u mon. — M.: FOpaiir, 2017. —
238 c¢— Pexum goctyma :  www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676.

Jlonoanumenvnasn numepamypa:



http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/B646843F-0131-41C8-AEB6-B4C37ED1E97F
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676

19

1. Boromosnos, H.B. Maremaruka: yueonuk mist CI1O / H.B. boromonog, I1.1. Camoiinenko. — 5-¢
u3d., nepepad. m gon. — M.: [Opaiit, 2017. — 396 c.— Pexum npocryna : www.biblio-
online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676.

2. HopodeeBa, A.B. Marematnka. COopHuk 3amad: ydeO.-mpakt. mocobme mms CIIO / A.B.
HopodeeBa. — 2-¢ m3a. — M.: KOpaiit, 2017. — 176 c.— Pexum noctyma : https://biblio-
online.ru/viewer/F0561609-26 AD-401A-A2FA-7222FCECB71C

3. Kpemep, H.ILI. MaTtematuka mist kojuiemkei: yueoHoe mocodue s CIIO / H.II. Kpemep, O.T'.
Koncrantuaosa, M.H. ®punman; nox pea. H. 11, Kpemepa. — 10-e u3a., mepepad. u gon. — M.:
IOpaiit, 2018. — 346 c.— Pexum npocryma: https://biblio-online.ru/viewer/D1C3E5CB-6347-
41C1-B161-94782774D897

4. Cenprx, N.IO. Marematuka: yueOHuk u npaktukym s CIIO / U. 1O. Cepwix, 1O. b.
I'pebennmkos, A. 0. IlleBeneB. — M.: IOpaiir, 2017. — 443 ¢.— Pexum nocrymna : https://biblio-
online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0AL

5. lunaues, B.C. Marematuka: yue6Huk u npaktukym it CI1O / B. C. Hlunaues; nox pen. A.H.
TuxonoBa. — 8-e uzn., mepepad. u non. — M.: FOpaiit, 2017. — 447 c¢— Pexum nocryna:
www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-6A8208474676

Ilepeyenb pecypcoB HMH(OPMALMOHHO-TEICEKOMMYHUKAUMOHHOH cetn  «HHTepHeT»,
HEO0XO0AUMBIX /IJIfl OCBOECHHS YUeOHOH JUCIHHUILIMHBI

Jliss  BBIMIOJIHEHUST 3aJaHul, TPEAYCMOTPEHHBIX padodell MpOorpaMMoON HUCIOIb3YIOTCS
pexomeHnioBanHble HTepHET-caiiThl, ObC.

JJIeKTPOHHBbIE 00pa3oBaTebHbIE PeCYpPChl
1. Enmunas kosutekmwsi TUQPPOBBEIX 00pa30BATEIBHBIX pPecypcoB // [DIeKTpoHHBIA pecypc]:
http://www.school-collection.edu.ru
2. eLIBRARY.RU: Hayunas snextpoHHas OuOmuorexa [DIeKTpOHHBIA pecypc]. — Pexum
nocryma: http://elibrary.ru
3. DBC IOPAMT - Pesxum nocryna: https: //biblio-online.ru

HNurepakTuBHbIEe (OpPMBI IPOBEICHUNA 3AHATHI

B neax peajm3alvi KOMICTCHTHOCTHOTO IIoAXoda JId o0ecreyeHnsl KaueCTBEHHOI'O
O6p830BaTeJ'ILHOFO nmponecca NpuUMEHAOTCA q)OpMLI IIPpOBCACHUA 3aHSATHH:;

HNuTepakTuBHBIE (OpMBI IPOBEICHUs 3aAHATHI (B Yacax)

Popma o Jlexcus Hp:;:;z::[;me Beero
Jlekuus-BU3yaau3arus 10 - 10
ITpobOaemHast JeKIus 10 - 10
Jlekuusi-iuanor 10 - 10
Komnoxksuym - 10 10
«MoO3roBo#i WTYp™M» - 8 8

HTOoro MHTEpaKTUBHBIX 3aHITUN 30 18 48 yacoB, 4TO COCTaBIIICT

24% OT aynmuTOpHON
Harpy3ku

4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB 0CBOEHHs 00111e00pa30BaTe/IbHOM
yueOHO JUCHHUILTHHBI
KOHTpOJIB " OLCHKA PE3yJIbTATOB OCBOCHUA 06me06pa3OBaTCHBHOﬁ y‘-IC6HOI>i JAUCHUITIIMHBI

OCYULIECTBJISAETCS MPENOAABaTEIEM B MIPOLIECCE POBEICHUS IPAKTUYECKUX 3aHATUM, TECTUPOBAHMS,
a TaKKe BBITIOTHEHUS 00YJarOIIMMHICS WHIUBUYaTIbHBIX 33JaHUI, TPOEKTOB, HCCIICIOBAHUN


http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
https://biblio-online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1
https://biblio-online.ru/viewer/CAB1548F-63AC-4C3F-8E82-C9B841E8F0A1
http://www.biblio-online.ru/book/773FAB0F-0EF8-4626-945D-6A8208474676
http://www.school-collection.edu.ru/
http://elibrary.ru/
https://biblio-online.ru/
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Pe3yabTarsl 00yyeHus
(ocBOEHHBbIE YMEHHSI, yCBOCHHbIE 3HAHNS)

D®opMbI 1 METOABI
KOHTPOJISAA M OLICHKH
pe3yJabTaToB 00y4eHHsl

Jluunocmuuwie:

- cOpMHUPOBAHHOCTh TPEIACTABICHUNA O MaTeMaTUKE Kak
YHUBEPCAIBHOM SI3bIKE€ HAyKH, CPEJCTBE MOJCIUPOBAHUSA SIBJICHUU U
MIPOLECCOB, UJIESIX U METOaX MAaTEMATHKHU;

- TIOHUMaHUE 3HAYMMOCTH MaTeMaTUKH JJIsl HAyYHO-T€XHUYECKOTO
nporpecca, COPMUPOBAHHOCTh OTHONICHUS K MAaTeMAaTHKE Kak K
YacTH OOIIEYESIOBEYECKON KYIbTYpPhI Yepe3 3HAKOMCTBO C UCTOPHEH
pPa3BUTHS MAaTEMAaTUKH, 3BOJIFOLUEN MaTEMATUYECKUX HJICH;

- pa3BUTHUE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO
BOOOpaKEHUS, AITOPUTMHUYECKOM KYJbTYpHI, KPUTUYHOCTH
MBIILIEHUS Ha  YpOBHE, HEOOXOIUMOM  JUIS Oymyuieit

po(heCcCUOHATIBHON NIEATENIBHOCTH, JUIsl POJOJKEHUsT 00pa3oBaHus
U caM000Opa30BaHus;

- OBJQZICHWE MATEeMAaTHYEeCKUMH 3HAHUSMH W  yYMEHUSIMH,
HEOOXOIMMBIMU B TTOBCEJHEBHOW JKM3HH, JUII OCBOCHHUS CMEXKHBIX
€CTeCTBEHHO-HAYYHBIX JVCLIUTUTAH u JTMCUIUTUINH
npodecCHOHaNbHOTO IMKJA, IS IOJy4eHUs oOpa3oBaHHs B
obmactsix, He TpeOyloummx  yrIyOJeHHOHM  MaTeMaTH4ecKOu
HOATOTOBKH;

- TOTOBHOCTH M CIIOCOOHOCTH K OOpa30oBaHUIO, B TOM YHUCJE
caM000pa3oBaHUIO, Ha MPOTSHKEHUH BCEW >KU3HH; CO3HATEIBHOE
OTHOIIEHHE K HEMPEephIBHOMY OOpa30BaHHUIO KaK  yCIOBHIO
yCHENIHON MPpo¢eCCHOHANTBHOM U 00IIIECTBEHHOM e TeTbHOCTH;

- TOTOBHOCTh U CHOCOOHOCTh K CAMOCTOSATEIHHOW TBOPYECKOW U
OTBETCTBEHHOU JACATCIIbHOCTH,

- TOTOBHOCTh K KOJUIGKTHBHOW pa0oTe, COTPYIHUYECTBY CO
CBEpCTHHKAMH B 00pa3oBaTeiabHOM, OOIIECTBEHHO TMOJE3HOH,

y4eOHO-UCCIIEIOBAaTENIbCKOM,  MPOEKTHOW W JIpyrMX  BHJAX
JeSITEIIbHOCTH;

- OTHOIIEHHME K  MNpo(ecCHOHAIBHOW  JEATENBHOCTH  KakK
BO3MOXXHOCTH y4YaCTUSl B PELIEHUU JIMYHBIX, OOIIECTBEHHBIX,

TOCYHapCTBCHHBIX, O6H.[CH3.I_II/IOH8.J'ILHLIX HpO6J’ICM;

Tekymuii KOHTPOJIb:
AHanus pemeHus 3aaad,
IIPOBEPKa TECTOBBIX
3aJaHui, TpapuIecKuX
pabort

[TpoMexxyTOUYHBII
KOHTPOJIb:
KonTponbHas pabora
OK3aMeH

Memanpeomemnmvie:

- YMEHHE CaMOCTOSITCIIBHO OIpPENEeisATh LEIH JESATCIBHOCTH U
COCTABJIATh IUIAHBI JEATEIBHOCTH; CAMOCTOSTEIBHO OCYIIECTBIATD,
KOHTPOJINPOBaTbh M KOPPEKTHUPOBATH JEATEIBHOCTh; HCIIOIb30BaTh
BCE BO3MOXHBIE PECYPCHI JUIS JTOCTUKEHUS IOCTABIICHHBIX LIEIEH U
pean3alyy IUIAaHOB JESITEeIbHOCTH; BHIOMpPATh YCIEIIHbIE CTPaTeTuu
B Pa3JIMYHBIX CUTYaLMIX;

- yMeHHe TpPOJAYKTUBHO OOWIaTbcs W B3aUMOJCHCTBOBaTh B
IIPOLIECCE COBMECTHOM JEATENBHOCTH, YYUTBHIBATh MO3HMIMHU APYTHX
YYaCTHHUKOB JEATENbHOCTH, 3 (PEeKTUBHO pa3peniate KOHPIUKTHI;

- BJIAICHUC HaBBbIKaAMU HO3HaBaTeJIBHOI>'I, ytle6H0-
UCCIIEIOBATENIbCKOM W TMPOEKTHOW  JIEATEIBHOCTH, HaBBIKAMH
paspemieHuss  mpooOJieM;  CHOCOOHOCTh U TOTOBHOCTh K

CaMOCTOSITEIbHOMY MOUCKY METO/IOB PEIICHUS] MPAaKTUUYECKUX 3a]ad,
MPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHNUS;

- TOTOBHOCTb u CIIOCOOHOCTH K CaMOCTOATENbHOU
MH(OPMallMOHHO-TIO3HABATEILHOM NE€ATEIbHOCTH, BKJIIOYAs yMEHHE

Texymuin KOHTPOIIb:
AHanus peuieHus 3aaad,
IIPOBEPKA TECTOBBIX
3a/laHul, rpaQUuecKux
pabot

[TpoMexxyTOUHBII
KOHTPOJIb:
KonTponbnas pabota
DK3aMeH
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OpUEHTUPOBAThCS B  PA3IMUYHBIX HCTOYHHKAX  HH(OpPMAIUH,
KPUTHYECKH OLEHUBaTh M HMHTEPIOPETUPOBATh HH(OpMaLHIO,
[0JIy4aEMYI0 U3 Pa3JINYHbIX HCTOYHUKOB;

- BIJIQJICHUE SA3BIKOBBIMHM CpPEICTBAMM: YMEHHE $CHO, JIOTUYHO U
TOYHO M3J1araTh CBOIO TOYKY 3pEHUS, MCIOJIb30BaTh aJI€KBATHbHIE
A3BIKOBBIE CPEJICTBA;

- BJaJICHHE HaBBIKAMU MO3HABATEIHHON peQIIeKCUN KaK OCO3HAHHS
COBEpUIAEMbIX JEHCTBUII W  MBICIMTEIBHBIX IPOLIECCOB, HUX
pe3ylbTaTOB M OCHOBAaHWUM, I'PAHUI] CBOETO 3HAHUSA U HE3HAHMS,
HOBBIX [103HABATEJIbHBIX 337a4 U CPEACTB JUIS UX JOCTH)KCHUS,

- LEJEYCTPEMJICHHOCTh B TIOHUCKaX M MPUHATUM PELICHUH,
COO0pa3UTENbHOCTh M HMHTYULUS, PA3BUTOCTh NPOCTPAHCTBEHHBIX
MPEeJICTaBICHUI; CIIOCOOHOCTh BOCIIPUHUMATh KPAacOTy U TapMOHHIO
MUDA;

Ilpeomemnvle:

- c(hOpMUPOBAHHOCTh MPEJCTABICHUNA O MaTEMAaTHKE KaK 4YacTH
MHUPOBOH KyJIbTyphl M MECT€ MaTeMaTHKH B COBPEMEHHOM
[UBWIN3AIUH, CIIOCO0AX OIKMCAHUS SBJICHHWH pPEallbHOTO MHpa Ha
MaTEeMATHYECKOM SI3bIKE;

- c(hOPMUPOBAHHOCTh  TPEACTABICHUH O  MaTEeMAaTHYECKUX
MOHATHSX ~ KaK  BOXKHCWIIUX ~ MaTEMaTHYECKUX  MOJCIIAX,
MO3BOJISIONINX OMHMCAaTh W M3y4aTh Pa3HbIC IMPOIECCHI U SBJICHUMU;
MOHMMAaHUE BO3MOXHOCTH W aKCHOMETPHYECKOTO TMOCTPOCHHUS
MaTeMaTHYECKUX TEOPHIA;

- BIQJICHUE METOJaMH JIOKa3aTeJIbCTB W AJITOPUTMOB PEIICHUS,
YMEHHE UX MPUMEHSTH, TIPOBOJIUTE JIOKA3aTeIbHBIC PACCYKICHUS B
XOJIe pelIeHHs 3a/1a4;

- BJIaJICHUE CTaHJAPTHBIMU MPUEMaMH PEIICHUS PAIlMOHATBHBIX U
UppallMOHANIBHBIX, MOKa3aTeIbHbIX, CTCTICHHBIX,
TPUTOHOMETPUYCCKUX YPAaBHEHUH ¥ HEPABEHCTB, WX CHCTEM;
HCIIOJIb30BaHNE TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM, B TOM YHCIIE
JUTSI TIOWCKA TTYTH PENICHUS W WLUTFOCTPAIMH PEIICHHSI YIIPABICHUH U
HEPABEHCTB;

- cOPMUPOBAHHOCTH TMPEJCTABICHUNA OO0 OCHOBHBIX MOHSITHSIX
MaTeMaTUYeCKOTO aHallh3a M HMX CBOMCTBaX, BJaJIeHHE yMEHHUEM
XapaKTepU30BaTh MOBeIeHNE (DYHKITUH, UCTIOIH30BAHUE TIOTYICHHBIX
3HAHWUM JUISI OMMCAHMSI U aHAJIM3a PEAIbHBIX 3aBUCHMOCTEH ;

- BIaJIcHUC  OCHOBHBIMH  TOHATHSAMH O  IUIOCKHX U
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYpaX, HUX OCHOBHBIX
CBOMCTBAX; c(hOpMHUPOBAHHOCTH YMEHHUS pacro3HaBaTh
reoMeTpuueckue (Urypsl Ha dYepTekKax, MOJAENSAX M B PEAbHOM
MUpE; MPUMEHEHHE H3YyYCHHBIX CBOWCTB T'€OMETPHUYCCKHX (UTYp H
dbopMyn i pemieHHs TEeOMETPUYECKUX 3aJady W 3aJad ¢
MIPAKTHYECCKUM COJICPKAHHEM;

- cOpMUPOBAHHOCTH MPEACTABIECHUN O MpoleccaX U SBICHUSX,

UMEIOTINX BEPOSTHOCTHBIN Xapakxrep, CTAaTUCTHYCCKUX
3aKOHOMEPHOCTAX B pEaJbHOM MHUPE, OCHOBHBIX TOHSTHSIX
DJIEMEHTApHOW TEOpUU BEPOSITHOCTEH; YMEHUE HaXOAUTh W

OIICHUBATh BEPOSTHOCTH HACTYIUICHUS COOBITHH B MPOCTEHUIINX
MPAKTUYECKUX CUTYalUsX M OCHOBHBIE XapaKTEPUCTHKHU CIIy4alHBIX
BEJIMYMWH;

- BJIaJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIBIOTEPHBIX

Texymuin KOHTPOJIb:
Amnanu3 peueHus 3aaad,
IIPOBEPKA TECTOBBIX
3aJaHui, rpaduyecKux
paboT, YCTHBIN OIpoc

[TIpoMexxyTouHBII
KOHTPOJIb:
KonTponbnas padora
DK3aMeH
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| IporpaMM IIpu peIIeHNH 3aa.




