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INOACHUTEJIbBHAS 3AIINCKA

1. PabGowas mporpamma mo o0meoOpa3oBaTenbHOW Yy4eOHOW aucuumianHe «MareMaTuka
npelHa3HaYeHa JUIsi HM3y4YeHUsS MaTeMaTHKH B  NPOPECCHOHAIBHBIX  00pa30BaTelbHBIX
opranmzanusix CIIO, peanusyromux o0Opa3oBaTeIbHYId HPOTpaMMy CpPEIHEro  0Omero
0o0pa3oBaHusl B MpeEeIIax OCBOCHHUS OCHOBHOM MPOQECCHOHATBLHON 00pa30BaTeIbHON MPOTrpaMMBbl
CIIO (OIIOIT CIIO) na 6a3e ocHOBHOT'O 00IIEro OOpa30BaHMS MPH IMOATOTOBKE CIICIIUATUCTOB
CPEIHEero 3BeHa.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit PI'OC cpennero obmiero obOpa3oBaHus,
NpEeNbABISIEMBIX K CTPYKTYpe, COJIEpKAHHIO WU pe3yJbTaTaM OCBOCHHS Y4eOHOH TUCIUIIIMHBI
«MareMaTuka», B COOTBETCTBHHM C PexkoMeHIanmusMu MO OpraHU3aluy MOJYYCHHS CpPEIHEro
oOmero oOpa3oBaHHMsi B Tpeaeilax OCBOCHHS 00pa3oBaTeIbHBIX MNPOrPAMM  CPEIHETO
npodecCHOHAIBHOTO 00pa30BaHWs Ha 0a3e OCHOBHOTO 0OIEero oOpa3oBaHUS C y4ETOM Tpe-
OoBaHMil (QemepadbHBIX TOCYIapCTBEHHBIX O00pa30BATENIbHBIX CTAaHIAPTOB U  MOJIy4aeMOU
npodeccur WIM  CHENHMAIBHOCTH CpelHero npodeccHoHanbHOro oOpa3oBaHus  (MMHCHMO
JlemapramMeHTa TOCYIapCTBEHHOH MOJHUTHKH B cdepe MoAroToBkH padoumx kaapo u IO
Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Coz[epx(aHHe IIporpaMMmbl «MareMaTHuka» HalpapJICHO HA JOCTUKCHHUC CIICAYIOIIUX Leneu:

« obecnedyeHre cHOPMHUPOBAHHOCTH MPEACTABICHUI O COIMAIBHBIX, KYJIBTYPHBIX U UCTOPUYCCKUX
(dakTopax CTaHOBJICHUS MATEMATHKH,

« obOecnedyeHre CcHOPMUPOBAHHOCTH JIOTHYECKOr'O, AJITOPUTMUYECKOTO M MAaTeMaTHYECKOTro
MBIIIJICHHUS;

« obecneyeHre CcHOPMUPOBAHHOCTH YMEHUU NPHMEHSTH IOJYyYEHHBIC 3HAHHUS IPU PEUICHUH
Pa3IMYHbIX 3ada4;

+ obecrneyeHne cPOpPMUPOBAHHOCTHU TMPEICTABICHUN O MAaTeMaTHUKE KaK 4acTH OOIIeYeIoBeYeCKOoi
KYJIbTYpPbl, YHHUBCPCAJbHOM A3bIKEC HAYKH, IMO3BOJJAIOIMIEM OIMMChIBATL W H3Yy4YaTb PCAJIbHBLIC
MponueCChl U ABJICHUA.

2. B mporpaMMmy BKIIOYEHO COJAEp)KaHWE, HampaBleHHOe Ha (OPMHUPOBAHWE Y CTYIEHTOB
KOMIIETEeHIINI, HeoOXoauMmblx mist kadecTBeHHoro ocBoeHus OIIOII CIIO Ha 0a3e OCHOBHOIO
o01ero o06pa3oBaHMs C MOJY4EHUEM CpeJHero oOuiero oOpa3oBaHMS; MPOTrpaMMbl MOJATOTOBKHU
crieriuanuctoB cpennero 3seHa (IIIICC3).
VYyebHOe conepxkaHue TUCUUITUHBI «MaTeMaTHKa» BKIIIOYAET B ce0s ClaeaAyIolue pa3/iebl:
- TpuronomeTrpuueckue BoIpaxkeHUs 1 GyHKIUU — 26 4acos.
- OcHoBbl cTepeomerpuu — 20 yacos.
- dyHKIMH, UX cBOICTBA U rpaduku — 22 yaca.
- MHOTOrpaHHHUKH U Tena BpamieHus: — 18 gacos.
- Pemienne TpUroHOMETPUYECKUX YPABHEHUN U HEPABEHCTB — 12 4acos.
- O6o01meHne MoHATHS cTeneHn — 12 gacos.
- [Toka3arenpHas u norapudmudeckas GyHknun — 22 gaca.
- [Ipon3BoaHas u e€ npumeHeHus — 14 yacos.
- [IepBooOpa3Has GyHKIUS U UHTErpaj — 6 yacos.
- KomOunaropuka, cTaTUCTHKA U TeopUs BeposiTHOCTeH — 16 yacos.
- Pemienne anrebpanyeckux ypaBHeHUN U HepaBeHCTB — 10 yacos.
MaxkcumanbHas ydeOHass Harpy3ka oOyd4aromuxcsi cocTaBisieT — 267 dYacoB, B TOM 4YHCIE
o0s3aTenbHAs ayauTOpHAs ydeOHas Harpy3ka oOydarommxcs 178 dacoB; camocrosTenbHas padoTa
oOydaromierocst 89 yacoB, B TOM Uncie Ha BHIMOJTHEHHE Y4eOHOTO TIpoekTa 14 Jacos.



3. YueOnas obmeoOpa3oBaTenbHas AUCHUILIMHA «MaTeMaTHKa» BXOJUT B COCTAaB MPEIMETHOU
obnactu 9.30I'OC COO u OV /I 03 obmeobpazoBarensroro nukia OIIOIT CITO (ITIICC3).
4. Pe3ynbTaThl OCBOCHHS 0011€00pa30BaTEIbHON Y4eOHON JUCIUIUIMHBI «MaTeMaTuka.

+ JIMYHOCTHBIE!

1) chopMHPOBAaHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YHHBEPCAJIbHOM SI3bIKE HAYKHU, CPEICTBE
MOJEIMPOBAHUS ABJICHUHN U IIPOLIECCOB, UIEAX U METOJAaX MaTEMATHUKHU;

2) NOHHMaHUE 3HAYMMOCTH MaTeMaTHKH IU1s Hay4YHO-TEXHUYECKOTO nporpecca,
c(OpPMHPOBAHHOCTh OTHOLICHHUS K MaTeMaTHKE KaK K 4YacTH 0OIIe4YesIOBEYECKON KyIbTyphl Uepes
3HAKOMCTBO C MCTOPHUEN pPa3BUTHS MaTEMaTUKH, DBOJIIOLMEH MaTEMATUUYECKUX UIEH;

3) pa3BUTHE JIOTMYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOIO BOOOpaXXEHUs, aJITrOPUTMHYCCKOI
KYJIbTYpbl,  KPUTHUYHOCTH  MBIIUIGHHS Ha  ypOBHE, HeoOXoauMoM s Oya;ymiei
npodeccuoHaIbHOM NeATeIbHOCTH, IS IPOJOJKEHUST 00pa30BaHUs U CaMOOOpa30BaHMS;

4) omnaneHUE MAaTEMAaTHYECKUMHU 3HAHUSIMU MU YMEHUSMHU, HEOOXOJMMBIMU B TIOBCEAHCBHOM JKU3HH,
JUIsL OCBOEHHUS CMEXKHBIX €CTECTBEHHOHAYUYHBIX AMCHMIUIMH U AUCHHUIUIMH NPO(YECCHOHAIBHOTO
LUKJIA, JUIs TIOJydyeHus o0pa3oBaHus B 00J1acTsIX, HE TPeOyIOIIUX yTriyOJeHHON MaTeMaTHYeCcKOM
IIOATOTOBKHU;

5) TrOTOBHOCTH M CHOCOOHOCTH K OOPa30BaHHIO, B TOM YHCIE CaMOOOPa30BaHHIO, HA MPOTIKCHUU
BCEH JKM3HM; CO3HATEIbHOE OTHOILEHNE K HEIIPEPHIBHOMY 00Pa30BAHUIO KAaK YCIOBHUIO YCHEIIHON
npodeccnoHaabHOM M 00IIECTBEHHON e TeNbHOCTH;

6) TOTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITEIIBHON TBOPUYECKON U OTBETCTBEHHOU JICSITCIbHOCTH;

7) TOTOBHOCTb K KOJUICKTUBHOH paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B OOpa30BaTENIBbHOI,
OOILIECTBEHHO  IOJE3HOM, Yy4yeOHO-HCCIIEI0OBATEIbCKOM, MPOEKTHOM MW  JOpPYrux  BHAAX
JeATEIIbHOCTH;

8) orHomieHWe K TPO(PECCHOHANBHON OEATEIbHOCTH KaK BO3MOXXHOCTH YYacTHUS B pCIICHHU
JUYHBIX, 00IIECTBEHHBIX, TOCYJaPCTBEHHBIX, OOLIEHAIIMOHAJIBHBIX TPOOIIEM;

9) poccHilCKyI TpaIaHCKYI HICHTUYHOCTh, MaTPUOTU3M, YBaXKCHHE K CBOEMY HapoOJy, YyBCTBa
OTBETCTBEHHOCTH Tiepen PoauHON, TropAoCcTH 3a CBOM Kpail, cBow PonuHy, mnpouuioe u
HacToslllee MHOTOHAlMOHaJbHOrO Hapojga Poccuu, yBakeHHE TOCYAapCTBEHHBIX CHMBOJIOB
(rep06, dnar, TUMH);

10) rpaxJaHCKYI0 TO3MIHUI0 KAaK AKTUBHOTO M OTBETCTBEHHOrO Y/IEHA POCCHIICKOro OOIIecTBa,
OCO3HAIOIIETO CBOM KOHCTUTYHMOHHBIE TMpaBa M OOSI3aHHOCTH, YBAKAIOWIEIO0 3aKOH H
OpaBOMOPSAAOK,  OOJIaJaloOlIero  YyBCTBOM  COOCTBEHHOIO  JIOCTOMHCTBA,  OCO3HAHHO
OPUHUMAIOIIETO TPAaJUIMOHHBIE HAI[MOHAJbHbIE M O00IleuyeloBeUYeCKHe T'yMaHUCTHYECKUE WU
JEMOKPATUYECKHE LIEHHOCTH;

11) roTOBHOCTH K ClTy:KeHUI0 OTEUecTBY, €ro 3aluTe;

12) chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKH 1 OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOI'O Ha JAHAJOre KyJIbTyp, a TAaK)Ke pa3IN4HbIX (opM
00111eCTBEHHOI'0 CO3HAHUSI, 0OCO3HAHUE CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

13) chopMHpPOBAaHHOCT, OCHOB ~ CaMOpPa3BUTHS ¥  CAMOBOCIUTAHHUS B  COOTBETCTBUU  C
o0IIeYeIOBeYECKUMH LIEHHOCTSMHU M HJleajlaMU  T'PaKJAaHCKOro o0IecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAMOCTOATENbHOM, TBOPYECKOIN M OTBETCTBEHHOM J1€ATEIbHOCTH;

14) TonepaHTHOE CO3HAaHHME W TIOBEIEHUE B TOJHKYJIbTYPHOM MHpPE, TOTOBHOCTH U CHOCOOHOCTH
BECTU AMAJIOT C APYTUMH JIOJbMH, JOCTUTaTh B HEM B3aHMMOIIOHUMAaHUs, HAXOJUTh OOIINE LEIH
U COTPYIHMYATH IS MX JOCTHUXKEHUS, CHOCOOHOCTh MPOTHUBOCTOSITh MJEOJIOTUU SKCTPEMHU3MA,
HallUOHANM3Ma, KCeHOPOOUM, IUCKPUMHUHALMM 10 COIMAJIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HETaTHUBHBIM COL[MAJIbHBIM SBJICHUSM;

15)HaBBIKM COTPYJAHHYECTBA CO CBEPCTHUKAMH, JEThbMH MIIAJIIET0 BO3pacTa, B3pPOCIBIMH B
00pa3zoBaTenbHOM, OOIIECTBEHHO MOJIE3HOH, y4eOHO-MCCIIeI0BATEIbCKOM, MPOSKTHON U APYyrux
BHUJIaX JEATEIbHOCTH;



16) HpaBCTBEHHOE CO3HAHHE U MOBEACHUE HA OCHOBE YCBOCHHS OOIICUETOBECUECKUX [ICHHOCTEH;

17)rOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTKECHUH
BCE JKM3HH; CO3HATEIHHOE OTHOIIEHNE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEIIHOM
npodecCuOHaNBbHON U 00IIECTBEHHOU JESTEIbHOCTH;

18)screTnueckoe OTHOIIEHUE K MHpPY, BKIIOYas ACTETUKY ObITa, HAay4yHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILLICHHUIA;

19) npuHATHE ¥ peau3alMi0 I[CHHOCTEH 3J0pOBOro u 6e30macHoro odpasa H3HHU, MOTPEOHOCTH B
(bU3UYECKOM CaMOCOBEPIIECHCTBOBAHUH, 3aHIATHIX CIIOPTUBHOO3J0POBUTEIBHON JEATENIbHOCTDIO,
HEIMPUATHE BPEIHBIX MPUBBIUEK

+ MeTampeAMeTHbIE:

1) yMeHHe caMOCTOSATEIBHO ONPEACIATH 1NN ACITCIbHOCTH U COCTABIISITD IIJIaHBI ICITECIbHOCTH;
CaMOCTOSITEJIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH AESATEIbHOCTD;
UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl AOCTHXKEHUS [TOCTABJICHHBIX LIE€JIEH U peanu3aluu
IUTAHOB JI€ATEJIbHOCTH; BEIOMPATh yCIIEIIHbIE CTPATErHMH B PA3JIMUHBIX CUTYaLUsX;

2) yMeHHe INPOIYKTHBHO OOLIATHCS M B3aMMO/ICHCTBOBATH B MPOLECCE COBMECTHOM IEATEIbHOCTH,
YUUTBHIBATh MO3ULIUU IPYTUX YYACTHUKOB J€ATEIbHOCTH, 3(pPeKTUBHO pazpeniaTb KOHPIUKTHI,

3) BiaJicHUE HABBIKAMH [T03HABATEIBHOM, y4eOHO-HCCIICIOBATENBCKOM U IPOCKTHOM NS TeIbHOCTH,
HABBIKaMHU pa3penIeHus MpodiieM; ClIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbBHOMY ITOUCKY
METOJI0B PEIIEHUS MPAKTUUECKUX 3a]a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B MO3HAHUS;

4) TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITEIIbHON HH(POPMAIIMOHHO -II03HABATEIbHON
JeATENIbHOCTH, BKJIIOUasi yMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX UCTOUHHUKAX UH(OpManuu,
KPUTHUYECKU OLIEHUBATh U UHTEPIPETUPOBATh MHPOPMALIUIO, TOJIYYAEMYI0 U3 Pa3IN4HbIX
VNCTOYHUKOB;

5) BiajeHUE SI3IKOBBIMU CPEACTBAME: YMECHHUE SICHO, IOTHYHO U TOYHO HU3JIaraTh CBOK TOYKY
3pEHMS, UCII0JIb30BaTh aJ€KBAaTHBIE 3BIKOBBIE CPEICTBA;

6) BiaxeHWe HaBBIKAMHU MO3HABATEILHOW peIIEKCHH KaK OCO3HAHMS COBEPIAEMBIX JICHCTBUHN U
MBICTUTENBHBIX NMPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, IPaHUI] CBOETO 3HAHUS U HE3HAHUS,
HOBBIX M03HABAaTEIbHBIX 3a7a4 U CPEACTB JUISl UX JOCTHIKECHHUS;

7) 1eNeyCTPEMIICHHOCTD B MOMCKAX U MPUHATUU PEUICHHI, COOOPa3UTEIbHOCTh U HHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEJICTABIEHUH; CIOCOOHOCTh BOCIPUHUMATH KPACOTy U
TapMOHHIO MHPA;

8) yMeHHe caMOCTOSITENIbHO ONPEACIATh eI  ACATETbHOCTH U COCTABIIATh IUIAHBI ICSITEIbHOCTH;
CaMOCTOSITENIEHO OCYILECTBIISTh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH JEATEIBHOCTD; UCIIOIb30BaTh
BCE BO3MOJKHBIE PECYPCHI Ul JOCTHKEHUS TIOCTABICHHBIX LIETIEH U pealn3alliy IIaHOB
JeSITeIbHOCTH; BBIOUPATh YCIIEUIHbIE CTPATErMH B Pa3IMYHbIX CUTYaIUAX;

9) yMmeHue NMPOAYKTHBHO OOIIATHCS U B3aMMOJICHCTBOBATH B MPOLIECCE COBMECTHOM JESITENbHOCTH,
YUUTBIBATh MO3UILINUU APYTUX YIACTHUKOB JEATEIBHOCTH, 3 (HEKTUBHO pa3peiiaTh KOHQIUKTHI;

10) BnajieHre HaBbIKAMHU TTO3HABATENILHOM, Y4eOHO-UCCIIE0BATEIbCKOM U MPOEKTHOM NeSITEIbHOCTH,
HaBBIKAMU pa3pelieHust MpooieM; ClIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITETIbHOMY TIOUCKY
METOJIOB PELICHUS] IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B MIO3HAHMUS;

11) roTOBHOCTB M CIIOCOOHOCTB K CAMOCTOSTEIbHOM MH()OPMAIIMOHHO-TIO3HABATEIEHON IS TEIHbHOCTH,
BJIaJICHHE HAaBBIKAMU TMOJTY4YEHHUS HEOOX0IUMON HH(OPMAIUK U3 CI0Bapeil pa3HbIX TUIIOB, YMEHUE
OpPUEHTUPOBATHCS B PA3IIMYHBIX UCTOYHUKAX MH(POPMAIUHU, KPUTUYECKU OLIEHUBATh U
MHTEPIPETUPOBATH HHPOPMALIHIO, MTOTYYaEMYIO U3 Pa3IMUHBIX HICTOYHHUKOB;

12) yMeHUe UCTIONIB30BaTh CPEICTBA HHPOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B PEIICHHH
KOIHUTHBHBIX, KOMMYHUKATHUBHBIX U OPraHU3allMOHHBIX 3a/1a4 ¢ COOII0IeHHeM TpeOOBaHUI
HPrOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U 3THYECKUX HOPM,
HOpPM UH(POPMAITMOHHOM 0€30MaCHOCTH;

13) ymeHue onpenensTh Ha3HauCHNUE U QYHKIIUH PA3THYHBIX COI[HATBHBIX HHCTUTYTOB;

14) ymeHue caMOCTOSTEIBHO OLICHUBATH U IPUHUMATD PEIICHHS, ONIPEACISIONIHE



. npeaMeTHBIE.

1) chopMHpPOBAHHOCTH MPEACTABICHUI O MaTEMaTHKE KaK YacTH MHPOBOW KYJIbTYphl U MECTE
MaTeMaTUKH B COBPEMEHHON IUBHIIM3ALUH, O CIIOCO0AX OMHMCAHUS HAa MATEMaTUYECKOM S3BIKE
ABJICHUM PEaJIbHOTO MUPA,;

2) chOPMHUPOBAHHOCTh MPEACTABICHUI O MaTEMAaTHYECKHX MOHATHUAX KaK  BaKHEH IUX
MaTeMaTH4YECKUX MOJENAX, MO3BOJISIIOIINX OMUCHIBATh U U3y4aTh Pa3HbIE MPOLIECCHl U SIBICHMUS;
MNOHUMAaHHE BO3MOXKHOCTH aKCUOMAaTHYECKOT0 MTOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

3) BiajeHHE METOIAaMH JOKA3aTEbCTB M AITOPUTMOB PEIICHUS, YMCHHE UX MPUMEHSTh, IIPOBOIUTH
JI0Ka3aTeJbHbIE PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

4) BiajeHHWe CTaHJAPTHBIMH IpHEMaMH  PEHICHUS  pPAlMOHAJIBHBIX W  HPPAlUOHAIBHBIX,
MOKAa3aTeJIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHHH W HEPABEHCTB, UX CHCTEM,;
MCII0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHKCIIE JJIsI MOUCKA MYyTU PELICHUS U
UJUTIOCTPAIMU PEIICHUs] YPaBHEHUN U HEPABEHCTB;

5) chopMUPOBAaHHOCTh  NPEJACTABJICHHH 00 OCHOBHBIX  TMOHATHSX, HIAEAX W METoJAax
MaTeMaTH4YeCKOTO aHaju3a M HUX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepHU30BaTh IOBEJICHUE
GyHKIMH, UCMONb30BaHME TOJYYEHHBIX 3HAHMM [Jid OMNHCAaHUA M aHalu3a pealbHBIX
3aBHCHUMOCTEH;

6) BiajgcHHE OCHOBHBIMU MOHSATHUSIMH O TUIOCKHX W MPOCTPAHCTBEHHBIX M€OMETPUYCCKUX (UTYypax,
WX OCHOBHBIX CBOWCTBaX; C)OPMHUPOBAHHOCTh YMCHHUS PACIO3HABATh T'€OMETPUYCCKUE (DHUTYPHI
Ha YepTexkax, MOJACISAX U B pealbHOM MHUpPE; MPUMEHEHHE U3YyUYCHHBIX CBOWCTB r€OMETPUUYECKUX
buryp u popmyi 1t pelIeHUsI TEOMETPUUECKUX 3aJ1ad U 3aJ]1a4 ¢ MPAKTHYECKUM COJIEPKaHUEM;

7) chOpMHUPOBAHHOCTh TMPEJACTABICHUN O TMpOIeccax M SBICHHSAX, HMEIOIIUX BEPOSITHOCTHBIH
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pPEaJbHOM MHPE, OCHOBHBIX IOHSTHUSIX
3JIEMEHTAPHOM TEOPUM BEPOSATHOCTEH; YMEHUM HaxXOOuUThb U OLEHUBATh BEPOSTHOCTH
HACTYIJICHUS COOBITHM B MPOCTEHIINX MPAKTUYECKUX CUTYaIUsAX U OCHOBHBIE XapaKTEPUCTUKHU
CITy4ailHbIX BEJINYHH;

8) BilajeHMEe HABBIKAMH HCITOIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX MPOrPAMM ITPH PEHICHUH 3a/1a4;

9) chOopMHUPOBAHHOCTH MPEACTABICHUH O HEOOXOJMMOCTH JIOKA3aTeIbCTB MpPU  OOOCHOBAaHHH
MaTeMaTUYECKUX YTBEPKICHUM U POJIM aKCMOMATUKHU B TIPOBEICHUH JIETYKTUBHBIX PACCYKICHHII;
10) chopMHupOBaHHOCTH TMOHATHIHOIO armapara 10 OCHOBHBIM pa3jiejiaM Kypca MaTeMaTHKH; 3HaHUI
OCHOBHBIX TeopeM, (opMyn U yMeHUs UX MPHUMEHSTh, YMEHHs TOKa3bIBaTh TEOPEMbl U HAXOIHTh

HECTaH/IapPTHBIE CIIOCOOBI PEIIeHU 3a/1aY;

11) chopMHPOBAHHOCTh YMEHHI MOAEIMPOBATh peajbHbIE CUTYaIlMH, HCCIEA0BaTh MOCTPOCHHBIC
MO/IeJIA, UHTEPIPETUPOBATH MOIYUEHHBIN pe3ybTaT;

12) chopMHpPOBaHHOCTh TPEACTABICHUH 00 OCHOBHBIX MOHATHSIX MAaTEMaTHUECKOTO aHaln3a W HX
CBOMCTBaxX, BIAJCHUE YyMEHHEM XapaKTEepPU30BaTh IOBEJACHHE (YHKIUNA, HCIOIH30BaHUE
MOJTYYCHHBIX 3HAHUM JIJIs1 OMTMCAHUs U aHAJIN3a PEAIbHBIX 3aBUCHMOCTENH;

13) BajicHre YMEHUSMH COCTABJICHUS BEPOSTHOCTHBIX MOJENEH MO YCIOBHIO 3a7aYdl M BBIYMCICHHUS
BEPOATHOCTH HACTYIUICHUS COOBITHH, B TOM 4YHCIIe C MPUMEHEHHEeM (HOpMyn KOMOWMHATOPHUKH W
OCHOBHBIX TEOPEM TEOPUM BEPOSITHOCTEW; MCCIENOBAHUSA CIIyYallHBIX BEJIMYMH MO HX
pacnpeeneHuto.



COJEPXKAHUE YUYEBHOM TUCIHUATLINMHBI

BBenenue. MaTemaTnka B HayKe, TEXHUKE, SJKOHOMHKE, HH()OPMAITMOHHBIX TEXHOJOTHSAX U TPaK-
TUYECKOU nesTenbHOCTH. Llenu u 3anaun n3yueHuss MaTeMaTHKU pU 0cBoeHUH criennanbHocTH CIIO.

Paznea 1. Tpuronomerprnyeckue BbIpaxkeHus 1 PyHKIMH.

Pannannas mepa yrina. BpamarensHoe asumkeHue. CMHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIA.
3Haku, YETHOCTh W TEPUOAMYHOCTH TPUTOHOMETpHYECKUX GQYHKUUNA. Dopmysnasl TpHUBEACHHS.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXIECTBa. TpuUroHOMeTpHUYecKue (QYHKIUHU, HX CBOICTBA H
rpaduku. @opmynsl cinoxeHuss. Popmynsl yaBoeHus. @opmynst norosunnozo yena. IlpeodpaszoBanus
IPOCTEHIINX TPUTOHOMETPUYECKUX BbIpakeHUH. IIpeoOpa3oBaHne CyMMBbl TPUIOHOMETPHUUECKUX
(GyHKUUI B IPOU3BEJIEHUE U IPOU3BEJCHUS B CYMMY.

Ilpaxkmuueckue 3anamusn

PaguaHHBIM METOJ U3MEPEHHUS YTIIOB BPALIEHUS U CBS3b C IPayCHON MEpOM.
3HaKu, 4ETHOCTH U MEPUOIUYHOCTD TPUTOHOMETPUUIECKUX QYHKIIUH.
DopMyIIbl IPUBEICHUS.

OCHOBHBIE TPUTOHOMETPUUECKHE TOKAECCTBA.

CsoiicTBa 1 rpad)MKN CUHYCa, KOCHHYCa, TAHT€HCa U KOTaHTeHca.

© Uk wbdE

[IpeobpazoBanne TPUTOHOMETPUICCKUX BBIPAKCHHH.

Pa3znes 2. OcHOBBI cTepeoMeTpHH.

AxkcuomMbl crtepeoMmerpuu. CreicTBuss M3 akcuoM crepeomeTpuu. CrocoObl 3adaHHs IUIOCKOCTH.
B3auMHoOe pacmoisiokeHue ABYX IMPSAMBIX B IpocTpaHcTBe. IlapaiienbHOCTH NPSAMOM M INIOCKOCTH.
[TapannensHocTh miockocteil. IlapannensHoe npoekTupoBaHue. M300paxeHne MPOCTPaHCTBEHHBIX
¢uryp. [lepneHnuKyISIpHOCTh NMPSAMOM MU IUIOCKOCTH. llepneHAMKyNsp M HakJIOHHAsA. YTOI MEXIy
NpsAMOM M IJIOCKOCTBIO. [IByrpaHHbIil yroy. Yrona Mexay IIOCKOCTAMHM. [lepneHIuKynspHOCTh IBYX
I10cKocTel. ['eomeTpuueckre nmpeodpa3oBaHus MPOCTPAHCTBA: MAPAIEIbHBIN MEPEHOC, CUMMETPHUS
OTHOCHUTENBHO IJIOCKOCTH. IIpsmoyrosbHas (JeKapToBa) CUCTEMa KOOpPAMHAT B MPOCTPAHCTBE.
dopMmyna pacCcToAHUA MEXAYy AByMsa ToukaMu. Bextopsl. Monynbs BekTOpa. PaBeHCTBO BEKTOPOB.
CiioxeHne BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha 4uci0. Pa3zimoxkeHne BEKTOpa IO HANpPaBJICHUSAM. YTOJ
Mexay aABymMsa BekTopamu. IIpoexknmss BekTtopa Ha ock. KoopaumHarsl Bektopa. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. Mcnonp30BaHNEe KOOPAMHAT U BEKTOPOB IIPU PEIICHUHM MATEMATUYECKUX U
IIPUKJIAJHBIX 3a7a4.

Hpakmultecmte 3anamusn

B3anmHoe pacnonokeHue NpAMbIX U IIOCKOCTEH.

IlepneHauKynsp U HAKIOHHAA K INIOCKOCTH. YTOJ MEXY IPSAMOM U NIOCKOCTBIO.

Teopema o Tpex nepneHANKyIsIpax. PaccTogHue OT TOUKM O TNIOCKOCTH, OT MPSIMOM A0 MJIOCKOCTH .
IIpu3Haky ¥ CBOKCTBA MAPAIUICIBHBIX U NEPIEHANKYIISIPHBIX TNIOCKOCTEH.

SAREE G

Bekropsl. [eiicTBus ¢ BekTopamu. [JexkapToBa cucteMa KOOpJAMHAT B IPOCTPAHCTRBE.

Paznen 3. @yHKIMH, X CBOHCTBA U IPaUKH.

Oynkiuu. O61acTh onpeneIeHUsT 1 MHOKECTBO 3HAUCHMI; Tpaduk (YHKIUMHU, TOCTPOSHHE TPadUKOB
GyHKIUN, 3aJaHHBIX pPa3IHMYHBIME crocoOamu.CBoiicTBa (yHKIMH. MOHOTOHHOCTH, YETHOCTbD,



HEYETHOCTh, OTPAHUYCHHOCTD, MIEPHOIUIHOCTD. [IpOMEKYTKH BO3pacTaHHs U yOBIBaHUs, HAUOOJIbIIICE
M HauMEHbIIEe 3HAYCHUs, TOYKH OJKcTpemyma. ['paduueckas wuHTepnperanus. [Ipumepsr
(G YHKIIMOHAIBHBIX 3aBUCHMOCTEH B pEAIbHBIX MPOIEcCax M SBICHHSIX. ApupMeTHUeCKHue omnepanuu
Hag ¢yuknusmu. CrnoxHas ¢yHkuus (kommosunus). OO0nacTs ompeaesneHus U 001acTh 3HAYCHUM
oOpatHoil pyukuuu. ['paduk obparnoii Gpynkuuu. Onpenenenus QyHKIUH, UX CBOHCTBA U TpaUKH.
[TpeobOpazoBanus rpadukoB. [lapamienbHblil MEPEeHOC, CAMMETPHUS OTHOCHUTEILHO OCEW KOOpJHMHAT U
CHMMETpPHS OTHOCHTEJIBHO Hadyaja KOOPAUHAT, CAMMETPHS OTHOCHUTEIBHO HPSMOKM Y = X, pacTshKeHHUE
U C)KaTHE BJIOJb OCEH KOOPIUHAT.

Hpalcmuuecmte 3anamun

OmnpeneneHue 3HaYCHUH QyHKINH.

Hynu, Touku pa3peiBa QyHKIIHH.

UeTHbIe U HEYETHBIC (YHKIINH.

O6nactp onpenenenust yHKIHUH -2 Haca.
UccnenoBanne GyHKIH.

[IpeobOpazoBanus nepeHoca rpapuka GyHKIHH.
[TpeoOpa3oBanHust cxKaTUS U pacTsHKEHUs rpaduka.
l'apmoHMueckue KoneOaHusl.

Nk~ wWDNRE

Paznen 4 MHOFOFpaHHI/IKI/I H TEJa BpaleHus.

Bepwunvl, pebpa, ecpanu mnococpannuxa. Pa3Beprka. MHororpaHHble yribl. Bblnmykibie
MHororpaHHuku. Teopema Oitnepa. [lpusma. Ilpsmas u umaxnonnas npusma. IlpaBunbHas npusma.
[Tapannenenunen. KyO.Ilupamuga. IlpaBunbHas nupamuga. YceueHHas mnupamuaa. letpasap.
Cummerpuun B kyOe, B mapamienenumnene, B mnpusMe u nupamujae. Cedenuss kyOa, HpU3MBI U
nupamuabl. [lpencraBieHne o NMpaBUIBHBIX MHOTIOTpaHHHMKax (TeTpasape, KyOe, OKTasape, aoje-
Ka3ape u ukocadape). O6vem u ero wusMmepenue. Popmynbl oO6bemMa KybOa, HPSIMOYTOJIBHOTO
napasuiesienuneaa, Npu3Mbl, nupamMuasl. OTHOIIEHUS JI0IIa e MOBEpXHOCTEN U 00BEMOB MOT0OHBIX
ten. unuaap m koHyc. YcedeHHbI! koHyc. OcHOBaHuE, BbICOTa, OOKOBasi MOBEPXHOCTb, 00-
pasyromasi, pasBepTka. OceBble ceueHHs U CEUeHMs, napajuienbHble ocHoBaHuio.lllap u cdepa, ux
ceuenus. KacarenbHas miockocth kK cdepe. WHTerpanbHas ¢opmyna oObema. @opmynsl oObema
WIMHApPAa U KoHyca. PopMynbl IUIOMIAJM MOBEPXHOCTEH HWIMHApPAa U KoHyca. PopMmynsl oObema
niapa v miomaan chepsl.

Ilpakmuueckue 3anamusn

O0bBEM M MIIOIa b TOBEPXHOCTH PU3MBI.

O06BEM U moImaab NTOBEPXHOCTH MUPAMUJIBI.

O06BEM U mIomaab NOBEPXHOCTH YCEUEHHOM MUPAMUIBI.
O06BEM U MmIIoIaaAb NOBEPXHOCTH HIIMHAPA.

O0BEM U mIIoIaaAb NTOBEPXHOCTH KOHYCA.

OO0BEM U TIOIIa b MOBEPXHOCTH YCEUEHHOTO KOHYCA.

NoabkwbdpRE

O06bEM M MIIoIa b MOBEPXHOCTH I11apa U €Tro YacTei.

Paznen S.PemieHne TPUrOHOMETPUYECKHX YPABHEHUI M HEPABEHCTB.

[Ipocreiiiue TpuronHomeTpuueckue ypaBHeHus. [IpocTelinirie TpPUrOHOMETPUUECKUE HEPABEHCTBA.
OO6paTHble TpUTOHOMETpUYECKHE (PYHKIHU. APKCHUHYC, apKKOCHHYC, apKTaHreHCc. MeToabl peuieHus
TPUTOHOMETPUUECKUX ypaBHEHUN. CUCTEMBl TPUTOHOMETPUUYECKUX YPABHECHUU.



Hpakmuuecxue 3anamuin

1. TIpocreiimue TPUTOHOMETPUUECKHE YPABHECHUS.
2. KBanparHble u OAHOPOJHBIE TPUTOHOMETPUUYECKHE YPaBHEHHUS.

Paznea 6 O0o0mene NOHATHA CTENEHH.

[lesnsle 1 pannoHanpHble uyncna. [erictBurensHble yncna. Kopau u crenenu. Kopau HatypaibHOU
CTEIIEHM U3 unciia U UX cBoicrBa. CTENEHU ¢ pallMOHAJIBHBIMU [TOKAa3aTeNsIMH, UX cBolcTBa. CTeneHu
C JIeHCTBUTENBHBIMH IOKa3aTedasiMu. Ceoiicmea cmenenu ¢ OeUCMEUMENbHbIM NOKA3AMELEM.
Crenennble  ¢yHkuuu. IIpeoOpazoBanue  anreOpanueckux  BbIpakeHui. IIpeoOpa3oBanHue
palMOHAIBHBIX, UPPALMOHAIBHBIX CTCIEHHBIX BBIPAKCHUH. PellleHne uppanvoHalbHBIX YpaBHEHHH,
HEPABEHCTB U UX CHCTEM.

Hpalcmuuecmte 3anamun

1. IlpeoGpazoBaHus BEIPaKEHHM, COAEPIKAIINX CTEIICHA U KOPHH.
2. Pemenue uppanuoHaibHbIX YpaBHEHUH — 2 yaca.

Pa3nea 7. Iloka3arejbHas M JJorapupmuyeckas QyHKIUM.

[Tokazarenbuas pynkus. [IpeoOpazoBanne mokaszaTelbHbBIX BeIpakeHuid. [lokasaTenpHbIe
ypaBHEHUS, HEpaBEHCTBA U UX cucTeMsbl. Jlorapudm. Jlorapudm uncna. OcHoBHOE TOoTraprupMuyIecKoe
TOXIeCTBO. JlecsTHUHBIE M HaTypanbHbIe Jorapudmel. [IpaBuna aeiictBuii ¢ norapudmamu. [lepexon
K HOBOMY ocHOBaHu10. [Ipeobpa3oBanne norapupMuueckux BeIpakeHui. Jlorapupmudeckas
¢yukuus. Pemenue norapugMuueckux ypaBHEHHUH, HEPABEHCTB U UX CUCTEM.

Hpakmuuecmte 3aHAmMuUA

1. Pemenue nokasaTeabHbIX YPAaBHEHUH.

2. Pemenue nokasarenbHbIX HEPABEHCTB.

3. Haxoxnenue 3HaueHui sorapuma mo mMporu3BOILHOMY OCHOBAHHUIO.
4. Pemenue norapupMuUecKux ypaBHeHUH — 2 daca.

5. Pemenue norapudpmMmuyeckux HeEpaBEHCTB — 2 yaca.

Paszpnea 8. IIponsBognasi yHKIUA U €€ NIPUMEHECHUS.

CnocoObl  3amaHMsi ¥ CBOHCTBA  YMCIOBBIX  IOCJIEA0BATEIBLHOCTEH. CymMmupoBaHue
nocieaoBaTeabHOCTEN. beckoHeuHOo yObIBaroias reoMeTpuueckas mnporpeccusi u ee cymma. Uucnonas
IOCJIEJOBATENBHOCTh, CIOCOOBI €€ 3aJaHMs, BBIYMCIEHUA 4YIEHOB IocienoBaTenbHocTU. Ilpenen
nocieoBaTeNbHOCTU. beckoHeuHo yOwIBaromiass TreoMerpuueckas mporpeccus. Ilonstue o
IPOU3BOJHON (QYHKLUHU, €€ TeOMETPHUYECKHH M (PU3NYECKUH CMBICI. YpaBHEHHE KacaTelbHOM K
rpaguky ¢yHkuuu. IIpou3BojgHBIE CyMMBbI, Pa3HOCTH, NPOM3BENEHHUs, YacTHOro. I[Ipou3BojHBIE
OCHOBHBIX 3JIeMEHTapHbIX ¢yHKUUH. IIpuMeHeHHe NPOU3BOAHONW K HCCIeNOBaHUIO (YHKUUHA U
noctpoennio rpadukoB. [IpuMepbl HCMOIB30BaHHUS TPOUZBOAHOW JJISI HAXOXKACHUS HAWITYYIIETO
peleHus B MPUKJIAIHBIX 3a7adax. BTopas mpou3BojHas, ee reoMeTpU4YecKUil U pU3NUYEeCKUN CMBICII.
Haxoxaenue ckopoctu Jis mporecca, 3aJaHHOro (popMyJiol U rpaduKoM.

Ilpakmuueckue 3anamusn
1. TpaBuna u popmynsl nuddhepeHIrnpoOBaHUS.

2. TlpousBoaHas CI0XXHOU HYHKIIHH.
3. MexaHUYeCKU U TEOMETPHUUYECKUN CMBICI IPOU3BOIHOM.



4. HccnenoBanue QyHKIHH C TTOMOIIBIO TPOU3BOTHOM.
5. HaxoxneHue HanOoJbIIEr0, HAMMEHBIIIETO 3HAUCHHS U SKCTPEMaIbHbIX 3HAYECHUNH QYHKIIHUH.

Paznea 9.1lepBooOpa3nast QyHKIUsSI M1 HHTErpaJl.

[IpuMeHneHune ompeaeneHHOro MHTEerpajia JJisi HaXxOXKJACHHS IUIOMIaAN KPUBOJWHEHHON Tpameuuu.
®dopmyna Herorona—JleitoHuna. I[IpuMepsl npuMeHeHNs HHTETpaia B GU3UKE U TCOMETPHH.

Hpalcmuuecmte 3anamun

1. Beruucnenue miomanei miockux puryp — 2 gaca.

Pa3nean 10. KomOuHaTopuka, CTaTHCTHKA M TEOPUS BEPOSITHOCTEM.

OCHOBHBIC TIOHATHS KOMOWHATOPWKH. 3aJauyd Ha TOJCYET YHUCIIA pPa3MEIICHHH, TMEpPEecTaHOBOK,
couetanuii. Pemenue 3amau Ha mepebop BapmanToB. dopmyma Omnoma Hprorona. CBoiicTBa
OmHOMUHANBHBIX K03 dumnueHToB. Tpeyrompauk Ilackans. Cobwimue, 6eposmnocmv cobbimus,
cnodceHue U ymMHodxceHue eeposmuocmeti. llOHSATHE O HE3aBHCUMOCTH COOBITHH. JluMCKpeTHas
Cily4alHas BEJIMYUHA, 3aKOH €€ paclpenesneHus. YUCinoBble XapaKTEPUCTUKU JUCKPETHOM CIIydaliHOU
BesmuuHbl. [loHsATHE O 3akoHe OoJbIIUX uuced. [Ipedcmasnenue OaHHbIX (MabaUYbl, OUACPAMMDL,
epaguxu), TeHepallbHas COBOKYITHOCTh, BBIOOpKaA, cpenHee apupmMernueckoe, mMeauaHa. [loHstue o
3ajlauax MaTEMaTHYeCKOW CTAaTUCTUKH. PelieHWe TNPaKTUYECKUX 33Jad ¢ [PUMEHECHHEM
BEPOSITHOCTHBIX METOJIOB.

Hpakmuuecmte 3anamus

1. Pa3memenusi, coueTanusi ¥ IePecTaHOBKH — 2 yaca.
2. Brwruucnenue BeposTHOCTEH CITy4ailHBIX COOBITUH — 2 Haca.

3. UwucnoBble XapaKTEPUCTHKH JUCKPETHBIX CITyYailHBIX BEJIMYWH.

Pazpea 11. Pemienne anreOpanyecKkux ypaBHEHUH U HEPABEHCTB.

YpaBHEHHS U CHUCTEMBbl ypaBHEHUW. PannoHanbHbIe, YpaBHEHHS M CHUCTEMBbI. PaBHOCHIBHOCTH
ypaBHEHUM, HEpaBEHCTB, cucTeM. OCHOBHBIE MPHUEMBI MX pEIIeHUs (pa3ioKeHHE Ha MHOXKHUTEIH,
BBEJICHHME HOBBIX HEW3BECTHBIX, MOJCTAHOBKa, rpaduueckuii Mmeton).HepaBencrBa. PamnmonanbHbie
HepaBeHCTBAa. OCHOBHBIC MPUEMBI UX pelieHus. Mcnonb30BaHne CBOMCTB M rpaduKkoB QYyHKIUNA TIpU
pelIEeHNU YypaBHEHUW W HepaBeHCTB. Meron uHTepBanioB. IIpuknanneie 3amauu. Ilpumenenne
MaTeMaTHYECKUX METOJOB JUISl PEIICHHS COAEpKaTENbHBIX 3a/ad W3 Pa3JIMYHBIX oONacTeil HayKu U
npakTuku. MHTEpIperanus pe3ynbraTa, y4eT peajibHbIX OTPAaHUYCHUN.

HpaKmultecKue 3anamusn

1. OcHoOBHBIC MMPUEMBI pCHICHUSA HCJIBIX U pallHOHAJIbBHBIX ypaBHCHI/Iﬁ — 2 Jaca.
2. L[CJ'IBIC U palluOHAJIbHBIC HCPABCHCTBA. OCHOBHEIE HpI/IéMBI UX pCHICHUSA — 2 yaca.



Tembl pedpepaToB (10KJIAT0B), HCCIEI0BATEIbCKUX IPOEKTOB

39.
40.
41.
42.
43.

CxeMbl MOBTOPHBIX UCHBITAaHUN bepHyn.
HccnenoBanue ypaBHEHHI U HEPABEHCTB € MapaMETPOM.

JloKka3aTenbCTBO TPUTOHOMETPUYECKUX TOXKICCTB.

W3 uctopun BOZHUKHOBEHUS U PA3BUTHS T€OMETPUH.
IlosHas rpynna akCHOM IUIAHUMETPHH.

[TapamnenpsHOE MPOEKTUPOBAHKE B IPUKJIAJHBIX 33Ja4aXx.
['eomeTpust BOKpyr Hac.

BexkTops! B IpocTpaHCTBE.

IIpeoOpa3oBaHus NpPOCTPAHCTBA.

. [lonsipHas cucrema KOOpAUHAT.

. O0G00IIEHHBII METOI HHTEPBAJIOB.

. Onpeznenenne MHOXKeCTBA 3HAUEHUH (YHKIUH.

. Meron auxoromMun NpuOIMKEHHOTO ONpeIesIeHUs HylleH (pyHKIUY.

. ApoGHO-mHeiHbIe QYHKINH; MOCTpOeHHE TPpaduKOB (PYHKIHI C MOTYIIEM.

. F'apmonmnueckue koneOanus B (U3NKE U TEXHUKE.

. [IpaBuia 1 METOIbI MOCTPOCHUS CEYEHUN MHOTOI'PaHHUKOB.

. Tena BpaieHus B puU3MKe U TEXHUKE.

. Tena BpallleHus1 B CTPOUTENBCTBE U apXUTEKTYPE.

. MUccnenoBanue BUOB CEYEHUM TeJl BPALICHUS.

. CrapuHHble Mepbl 00bEMA.

. 3agaya Apxumena.

. Pemenue nmpuknaaHbIx 3a71a4 Ha pacy€T 00bEMOB U IUIOIIAJIEH TOBEPXHOCTEH TE.
. Tpuronomerpuveckne GyHKIUU U Pa3BUTHE TPUTOHOMETPHUH.

. CriocoOblI penieHust TPHrOHOMETPUUYECKHX HEPABEHCTB U UX CHCTEM.

. PellleHre KaHOHMYECKUX ypPaBHEHUM.

. Pemmenue ypaBHeHuit o opmynaM TpUrOHOMETPHH.

. PelreHne nppalMOHAIBHBIX YPABHEHUN MTOBBIIIEHHON CII0KHOCTH.

. PelieHne nppalnoHaIbHBIX HEPABEHCTB.

. Pemrenne cucreM HppaliMOHAIIBHBIX YPABHEHUH MTOBBIIIEHHON CIIOKHOCTH.

. I3 ucropum BO3HUKHOBEHHMS YHUCIIA €.
. [Ipunosxenust mokazaTeabHON PYHKIUH.
. I3 uctopuu BO3HUKHOBEHUS Jorapudma.

. Pemmenue norapudmuueckux ypaBHEHUI U HEPABEHCTB MOBBIIIEHHOM CJI0KHOCTH.
. I3 ucropuu BOSHUKHOBEHMSI TOHATHUS MIPOU3BOIHOMN (PYHKIUH.

. AcuMnTOTHI rpaduka GyHKIUH.
. Pemmenue 3aa4 Ha onTUMH3ALIMIO.
. Beruucnenne o0bEMOB TeN BpallieHUs.

. HpI/IMCHCHI/IC HHTCrpaja B (I)I/I3I/II(C N TCXHHUKCE.

JloKka3arenbCTBO TPUTOHOMETPUYECKUX TOXKIECTB.

W3 ucropuu BOZHUKHOBEHUS U PA3BUTHS T€OMETPUHU.
[Tonnas rpynna akCuoM IUTaHUMETPHH.

[TapamtenpHOE IPOEKTUPOBAHUE B PUKIIAIHBIX 3a1a4aX.

I'eomerpus BOKpyr Hac.



44,
45.
46.
47.
48.
49,
50.

51.
52.
53.
54.
55.
56.
57,
58.
59.
60.
61.

62.
63.

64.
65.

66.
67.
68.

69.
70.
71.

72.
73.
74,

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.

BekTopsl B ipocTpaHCTBE.

[IpeoOpa3oBaHus MPOCTPAHCTBA.

ITonsipHas cucrema KOOpAUHAT.

O0600mIEHHBII METOT UHTEPBAJIOB.

Omnpenenenre MHOXKECTBA 3HAYEHUHN (PYHKITUH.

MeTo TMXOTOMUY MPUOIMKEHHOTO OTpeIeNIeHUs] HyIeH (yHKIIHH.
JpoGHo-nuHeliHbIe QYHKIIUH, ITOCTPOCHKE rpaduKoB (GYHKITUN C MOTYJIEM.

I"apmonunueckue kojneOanus B pU3MKe U TEXHHKE.

[IpaBuna u METOABI NOCTPOCHHS CEYEHU MHOTOIPAHHUKOB.

Tena BpaiieHus B Gpu3HUKe U TEXHUKE.

Tena BpallieHUs: B CTPOUTEILCTBE U APXUTEKTYPE.

HccnenoBanue BUIOB CEUEHUN TEI BpalLlEHUS.

Crapunnble Mepbl 00bEMa.

3agaya Apxumena.

Pemenue npukiaaHbIxX 3aa4 Ha pacy€T 00bEMOB U IUIONIAIEH TOBEPXHOCTEH Tell.
Tpuronomerprudeckue GyHKIMHA U Pa3BUTUE TPUTOHOMETPUH.

CriocoOsl pelieHus TPUrOHOMETPUYECKUX HEPABEHCTB M UX CHCTEM.

Pemienne kaHOHMYECKUX YPAaBHEHUN.

Pemenue ypaBHeHuii mo popmynam TPUTOHOMETPHH.
Pemenne uppannoHaibHbIX YpaBHEHUH OBBIIIEHHON CIOKHOCTH.

Pemenue HppalHOHAJIbHBIX HCPABCHCTB.
Pemenue cucrem HppalOHAJIbHBIX ypaBHCHI/Iﬁ MOBBIINIEHHOM CIIOKHOCTH.

N3 uctopuu BOZHUKHOBEHUS YUCIIA €.
[Ipunoxenus nokasareabHON QYHKIUH.
W3 ucropun BO3HUKHOBEHUS Jlorapugma.

Pemenue J'IOFapI/I(l)MI/I‘IeCKI/IX ypaBHeHPIfI " HCPABCHCTB MOBBIIIEHHOMN CIIOKHOCTH.
)4 HUCTOPUH BO3HUKHOBCHUSA ITOHATUA HpOPI3BOI[HOI>i (I)YHKI_H/II/I

AcuMnToThl rpaguka GyHKIUH.
Pemenue 3a1a4 Ha ONTUMU3ALIMIO.
Brruucnenune o0bEMOB TeN BpallleHHUS.

HpI/IMeHeHI/Ie HHTCErpaja B (bHSI/IKe N TCXHHUKC.

HenpepsiBHBIE 1p0o0OH.

IIprmeHeHne CIIOKHBIX IPOLEHTOB B DKOHOMUYECKUX pacuerax.
[TapauienbHOE IPOEKTUPOBAHUE.

CpenHue 3Ha4YCHUS U UX IPUMEHEHNE B CTaTUCTHKE.
BekTopHoe 3agaHne NpsMBIX U INIOCKOCTENW B MPOCTPAHCTBE.
CnoxeHue rapMOHUYECKUX KOJIeOaHM.

I'paduueckoe penienrne ypaBHeHHI U HEPABEHCTB.

[IpaBriIbHBIE U MOJYNPABUIBHBIE MHOIOTPAHHUKH.
KoHnueckne ceueHHs U UX IPUMEHEHHUE B TEXHUKE.

[Tonstue nuddepeHimana u ero NPUIOKEHU.



TEMATHYECKOE INTAHUPOBAHUE

HaumenoBanune | Coaep:kaHue yueOHOro MaTepuaa O6vém | XapakTepucTHKa
pa3aesioB U TeM | (ayAUTOPHBIE 3aHATHSA U BHEAYAUTOPHAS 1acoB | pyIOB AEATENLHOCTH
CaMOCTOSITeIbHAsL padoTa CTYJICHTOB) CTYJ€HTOB
BBenenue Maremartuka B HayKe, TEXHUKE, 2 O3HaKOMJIEHHE C POJBI0 MAaTEMAaTHKH B
3KOHOMHUKE, nH()OpPMaOHHBIX HayKe, TEXHUKE, SKOHOMUKE,
TEXHOJIOTUAX u MPaKTUYECKOU WHPOPMAIIMOHHBIX TEXHOJOTHIX U
nestenbHOCTH. llenum W 3amauyu U3ydeHUs MPaKTUYECKOUN NesITeIbHOCTH.
MaTEeMaTHUKH npu OCBOCHUU O3HakOMJICHHE C TeISIMH U 3aJadaMiu
crnenuaisHoctu CIIO. M3y4YCHUS MaTEeMaTUKH MIPU OCBOCHUH
crnenuainsuoctu CIIO.
Pa3zpen 1. Tpuronomerpuveckue BbIpaKeHUs1 U 24
GyHKuun
Tema Paagnannas mepa yria. BpamarensHoe 8 N3yuenue paguaHHOro MeToaa
1.1.Paguannast u | nBuwxeHue. CHHYC, KOCHHYC, TAHTEHC U M3MEPEHHs YTIIOB BpaIllCHUS U UX CBS3U
rpagycHasi Mephl | KOTAHT€HC 4Hcia. 3HaKu, YETHOCTh U C rpaJlyCHOM Mepoi.
yria. OCHOBHbIE | HEPUOJUYHOCTh TPUTOHOMETPUUECKUX N306pakeHne yrioB BpameHus Ha
TpuroHomerpuue | GpyHKIUNA. DOPMYIIBI IPUBEACHHUS. OKPY’XKHOCTH, COOTHECEHHUE BEIHMYUHBI
ckue ToxaectBa. | OCHOBHBIE TPUTOHOMETPUUECKUE yrja ¢ ero pacioyoKeHUEM.
TOX/IECTBA. DopMyJIUpPOBAHUE ONPEACICHUN
TPUTOHOMETPUUYECKUX (PYHKIUH s
YIJI0B MTOBOPOTA M OCTPHIX YTJIOB
NPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U
00BsCHEHNE UX B3aNMOCBS3H.
O3HaKOMJIEHUE CO CBOWCTBAMU
CUMMETPHUH TOUCK HA CAUHUIHOU
OKPY>XHOCTH U IPUMEHEHUE UX IS
BBIBOJIa (hOPMYT MIPHUBEICHUS
IIpuMeHeHne 0OCHOBHBIX
TPUTOHOMETPUUECKUX TOXKACCTB IS
BBIUMCJICHUS 3HAYEHUI
TPUTOHOMETPUYECKUX (DYHKIIUH 10
OJIHOU U3 HUX.
Tema 1.2. TpuronoMmerpuyeckne QyHKIIUH, HX 4 O3HaKoOMJIEHUE C NOHATUEM
Tpuronomerpude | CBOWCTBA U TpaduKH. HETPEePBIBHON Mepruoandeckoil QyHK-
ckue QpyHKIH uu, GOpMyIUpPOBaHUE CBOWCTB CHHYCA
YHUCIIOBOTO 1 KOCHHYCa, TOCTPOCHHUE UX rpaduKoB.
apryMeHTa. O3HaKoOMJIEHUE C OHATHEM
Tema 1.3. ®opmyibl croxeHus. PopMynbl yIBOCHUS . 4 rapMOHMYECKHMX KOJNEOaHui U mpuMepa-
IIpeoOpazoBanune | opMysbl TOJTOBHHHOTO yTIIA. MM FapMOHHUYECKUX KojeOaHuil s
TPUTOHOMETpHYEC Hp606p33OBaHI/Ie CYMMbI OInuCaHus IMpoHecCcoB B (I)I/I3I/IKC )44
CKHUX TPUTOHOMETPHYECCKUX q)yHKuI/Iﬁ B APYrux 001acTsaX 3HaAHUS.
BBIPA)KEHUH. IIPOMU3BEACHUE U IIPOU3BEAECHUSA B CYMMY. O3HaKOMIICHUE C MOHATUEM Pa3PBIBHOM
MePHOINIECKON (QYHKIIHH,
(dbopMynupoBaHuE CBOWCTB TaHTEHCA U
KOTaHI€HCa, MOCTPOCHHUE UX IPaduKOB.
Hpak’muqec](ue 3anHamus 6 HpI/IMeHeHI/Ie CBOMCTB (1)yHKI_II/II71 JJIA
1. PagmaHHBIA METOJ HW3MEPCHHS YIJIOB CPaBHEHUS 3HAYEHUH TPUTOHOME-
BpalleHHs U CBA3b C IPajyCHOM Mepoii. TpU4ecKuX QyHKIMH, pereHus
2. 3Haku, 4€THOCTH U MEPUOTUIHOCTH TPUTOHOMETPHYCCKHUX YPaBHCHHUM.
TPUTOHOMETPHUYECKUX (PYHKIIUH. Ilocmpoenue epaguxos obpamuplx
3. ®opmyIbl IpUBEICHUS. MPUSOHOMEMPUHECKUX PYHKYULL U
4. OCHOBHHIC TPHIOHOMCTPHICCKHE onpedenenue no epaguKkam ux couUcCma.
TOKIECTBA. Brimonaenune npeobpazoBaHus
> rpa¢uKoB.
5. CsoiicTBa u rpaduKku cuHyca,
KOCHHYCa, TAHT€HCA M KOTaHTeHCa. Msyuenne OCHOI?HHX (popmy
TPUTOHOMETPUH: POPMYIIBI CIOKEHHS,
6. IIpeobpazoBanue
. YIBOCHUS, TPEOOPa30BaHUS CYMMBI
TPUTOHOMETPUYECKUX BBIPAKCHUM. TPHTOHOMETPHUCCKHX BYHKIHHA B
Camocmoamenvnasn paboma 6

1. ®opmyIbl NOJOBUHHOTO yTia - 2.

MPOM3BEICHNE U TPOU3BEACHUI B CYMMY




2. BrwIipaxkeHue TPUTOHOMETPUIECCKUX

(GyHKIMI Yepe3 TAaHT€HC MOJIOBHHHOTO
aprymeHTa - 2.

3. Uz HUCTOPHUU BOBHUKHOBCHUA U PAa3BUTHUA

" IMIPUMEHCHUC IIPU BBIYHUCIICHHUHN
S3HAYCHUA TPUTOHOMETPUUCCKOTO
BBIPpAKCHUSA U YOPOUICHUA €TO.

TPUTOHOMETPHH.
4. O npoucX0oXACHUH SIUHUIT U3MEPEHUS
YIJIOB.
Koumponvnasn paboma Ne 1 no meme 2
«Tpuzonomempuuecxkue gvipasxcenus u
dynxkyuuy
Pasznen 2. OcHOBBI cTEpeoOMeTPHH 20
Tema 2.1. Axcuomsl crepeoMeTpuu. CneacTBus U3 3 DopMynupoBaHUE U TOKA3BIBAHUE
AKCHOMBI akcuoM crepeoMeTpuu. CriocoOwI 3aaHus OCHOBHBIX TEOPEM O PACCTOSIHUIX
CTEPEOMETPUU U | TIIOCKOCTH. (TeopeM cymecTBOBaHHS, CBOICTBA).
UX MpocTeifmme N3o00paxeHne Ha 4epTe)KaxX U MOJCTIAX
CIEACTBHUSL. paccTosiHUS 1 00OCHOBAaHHE CBOWX
Tema BzaumHoe pacrnosoxeHue IByX NPSMBIX B 2 CYXIICHHH.
2.2.I1apamiensHo | mpoctpancTBe. IlapamieasHOCTh NPSIMON H Ompejenenne u BHIYUCICHUE
CTb IIPSIMBIX U IoCcKOCTU. [lapannenbHOCTh MIOCKOCTEM. pacCTOAHMH B IPOCTPAHCTBE.
IIJIOCKOCTEH. [MapannenbHOE MPOCKTUPOBAHHUE. [pumenenne popmyi u Teopem
N3obpaxeHne MpocTpaHCTBEHHBIX QUTYD. IUIAHUMETPUU UL PEIICHUs 3a7a4.
[Ipumenenue Teopuu A1 00OCHOBAHUS
= MOCTPOCHUHN U BHIYUCICHUH.
Tema 2.3. [lepneHauKyISIPHOCTH pAMoit u 4 .
ApPryMEHTUPOBAHUE CBOUX CYXIECHUU O
IlepnienaukynsipH | mIockocTU. [lepneHauKyIsip U HaKJIOHHAs.
OCTb NPSAMBIX U Yron wexay OpsSMOH U IUIOCKOCTHIO. B3AHMIOM PacToNOmCHHH
N L MPOCTPaHCTBEHHBIX QUTYD.
TUIOCKOCTEH. JByrpaHHbIit yroJ. VYron MEXIY
wiockocTsAMH. [lepneHauKyIsIpHOCTh JBYX
IJIOCKOCTEH.
Tema 2.4. [IpsmoyronsHas (mexapToBa) cHcTEMa 4 O3HaKOMJICHHE C TIOHSTHEM BEKTOpA.
Koopnunate! u KoopauHaT B npoctpaHcTBe. Dopmyna N3ydeHune nexapToBOM CUCTEMBI
BEKTOPHI B pacCTOSIHUSL ~ MEXAYy JBYMS TOYKaAMHU. KOOPAUHAT B MPOCTPAHCTBE, HOCTPOCHUE
MPOCTPAHCTBE YpaBaenus chepsl, niockocmu u npsamol. [0 3aJJaHHBIM KOOpAUHATAM TOYEK U
Bektopel. Mogayns BekTopa. PaBeHCTBO ILUIOCKOCTEH, HAXOXKAEHUE KOOPAUHAT
BEKTOPOB. Crnoxenue BEKTOPOB. TOYEK.
YMHOXEHUe BEKTOpa Ha YHUCIIO. Brruucnenue paccTostHuil Mexay
PaznoxeHne BekTOpa IO HAIPABIEHUSM. TOuKaMHU. M3ydeHue CBOMCTB BEKTOPHBIX
Yron Mexny nIBymsi BekTopamu. [Ipoexmms BEJIMYMH, IPABUJ Pa3JI0KECHUS BEKTOPOB
BEKTOpa Ha ocb. KoopauHaTbl BEKTOpa. B TPEXMEPHOM IMPOCTPAHCTBE, MPaBUI
CxalnsipHoe IpOU3BEJECHUE BEKTOPOB. HAaXO0XJEHUS KOOPJIMHAT BEKTOpa B
Hcnonp3oBanue KOOPAMHAT U BEKTOPOB MPOCTPAHCTBE, MPABUII ICHCTBUI C
[IpU PELICHUU MATEMAaTHUYECKUX U BEKTOPaMHU, 3aJaHHBIMU KOOpAUHATaAMMU.
NPUKJIAJHBIX 33/a4. [IpuMeHeHue TeOpUH NpU peUIeHUU
Ilpaxkmuueckue 3anamus 5 3aJ1a4 Ha JEHCTBUS C BEKTOPaMHU.
1. B3ammHOE pacmoiioKEHHE WPSIMBIX U N3yuenune cKajsipHOTO MPOU3BEACHUS
MJIOCKOCTEN. BeKTOpOB. [IpuMeHeHune Teopuu npu
2. llepmeHgukynssp W HaKJIOHHas K pCIICHUH 3a/1a4 Ha JICUCTBHS C
IUIOCKOCTU. YTOJd MEXay MpsIMOA u BEKTOpaMH, KOOPJIHHATHBIN METO/I,
JIOCKOCTBIO. MPUMEHEHHUE BEKTOPOB JJIs BHIUYUCICHUS
3. Teopema o Tpex NEpHEHIUKYIIPaAX. BEJIMYMH YITIOB M PACCTOAHHIA.
PaccrosiHue oT TOYKM A0 MIOCKOCTH, OT
MPSMOM 10 TNIOCKOCTH.
4. Tlpu3Haku U CBOWCTBA MapaIeNbHBIX U
MEePNEeHANKYIAPHBIX TOCKOCTEH.
5. Bexropsl. [lelicTBusS ¢ BEKTOpamH.
[exaproBa cucTeMa KOOpPAMHAT B
MIPOCTPAHCTBE.
Camocmoamenvnasn paboma 15

1. PemeHue npukiagHbIX 3a1a4 -4.

2. TlapamienbHOCTB B CTPOUTENBCTBE U

aApPXUTEKTYpE - 3.

3. llepneHAMKYISIPHOCTH B CTPOUTEILCTBE U




ApPXUTEKTYpE - 3.

4. TeopeMma 0 TIIOIMIAAN OPTOTOHAITHHON
MPOCKIIMK MHOTOYTOJIbHHKA - 2.

5. TlonspHas cucteMa KOOpAWHAT - 3.

Koumponvnasn paboma Ne 2 no meme 2
«OcHosbl cmepeomempuuy
Pazpnea 3. DYHKIHH, UX CBOICTBA M rpaduKH 20
Tema 3.1. Oyukmun. OO0MacTe  ONpeneleHus | 4 O3HaKOMJICHHE C IOHATHEM
Knaccugpukanus | MHOXKECTBO 3HaueHWH; rpadux (yHKUIUH, MEepEeMEeHHON, IPUMEPaMH 3aBUCUMOCTEH
¢dhyHKUIUH. MOCTPOECHHE rpaduxoB byHKIUH, MEKIy TepeMEHHBIMHU.
3aJJaHHBIX Pa3IMIHBIMHU CITOCOOAMH. O3HakOMJICHHE C MMOHATHEM Tpaduka,
CpoiictBa  (yHKUMH. MOHOTOHHOCTb, omnpeacsieHIe TPUHAIICKHOCTH TOUKH
YeTHOCTh, HEYETHOCTh, OTPAaHMYCHHOCTD, rpaduky QyHKIUU.
MEPUOUIHOCTb. [IpomexyTku Onpenenenne mo GopMyse MpocTenIen
BO3pacTaHus W yObIBaHWs, HanmOOJbIICEe U 3aBUCHUMOCTH, BHIa ¢ Tpaduka.
HauMeHbIIee 3HaYEHUS, TOYKH Bripaxenue no gpopmyie onHOU
KCTpEMyMa. I'padnueckas MEepEeMEHHON uepe3 Apyrue.
WHTEPIIpETaIUs. [Ipumepsr O3HaKOMIICHHE C OTIPeIeICHUEM
(hyHKITMOHAJIBHBIX 3aBUCUMOCTEH B ¢yHKINH, GOPMYJIHPOBAHHE €TO.
peanbpHBIX  Mpoleccax W SIBICHHSX. Haxoxnenune obnactu onpeaeiaeHus 1
ApudmMeruaeckme oTIepafu Haxa o0acTv 3HAYEHUH PYHKIUH.
GhyHKIUAMU. Crnoxnas hyHKIIHSA Brrancnenne 3HaueHnit GyHKIIUNA IO
(xomno3unus). OO6macTe ompeaesieHus | 3Ha4yeHHIo apryMmeHnTa. Omnpeaenenue
obmacth 3HaueHUN oOpaTHOU (QyHKIUU. MOJIOKEHUS TOYKH Ha rpaduke 1o ee
I'paduk oOpaTHO# PyHKIIHH. KOOpJIWHATAM ¥ Hao0OpOoT.
BrimonHenue apudmeTndeckux
JIEMCTBUM HAJl YUCIAMU, COUETasi YCTHBIE
Y MMICbMEHHBIE TIPUEMEI.
Haxoxaenue mpUONTHKEHHBIX 3HAYCHUM
BEJIMYMH M TOTPEIIHOCTEN BBIYUCIEHUU
(abcomoTHOM u OTHOCHUTEIBLHON);
CpaBHEHHE YMCIIOBBIX BBIPAKECHUN.
Haxoxnenue omunO0OK B
MpeoOpa30BaHUAX U BEIYMCICHHSIX.
Tema 3.2. Omnpenenennss (GyHKIUNA, WX CBOWCTBA U 5 O3HakoMJIEHUE C IPUMEPAMHU
[Ipeobpazosanust | rpaduku. IIpeoOpazoBanust rpadUKOB. (G YHKIIMOHAIBHBIX 3aBUCUMOCTEH B pe-
rpauKoB [MapannenbHBIi  TEpeHOC,  CHMMETPHS aJBbHBIX Tpolleccax M3 CMEXKHBIX
(hyHKIHIA. OTHOCHUTEIIPHO  OCe  KOOpAWHAT W JTUCIUTLIHH.
CUMMeETpUS OTHOCHTEIIFHO Havaia O3HaKOMIIEHHE C I0Ka3aTEeIbHBIMU
KOOpJIMHAT, CUMMETPHSI OTHOCHUTEIIbHO paccyXJAeHUSIMH HEKOTOPBIX CBOWCTB
OpssMoOil Y = X, pacTSIKEHHE U CKaThe JTMHEWHOU W KBaJpPATHIHON (YHKIIHH,
BJIOJIb OCEil KOOpPJIMHAT. MpOBeJACHUE UCCIIeIOBAHUS JTUHEHHON,
Ilpakmuueckue 3anamus 9 KYCOYHO-JIMHEWHOU, TPOOHO-IIMHEHHOM
1. Onpenenenue 3HaueHUN QYHKIUH. Y KBaJpaTUYHOU (YHKI[UN, TOCTPOCHHE
2. HyHI/I, TOYKH pa3pLIBa (byHKHI/II/I ux Fpa(l)I/IKOB. HOCTpOCHHe " YTCHHUC
3. OOnacTs onpeaeneHust QyHKIUU-2. rpapukoB dyHkuumii. Mccaenopanue
4. YerHble U HeveTHbIE QYHKIUH ¢yukuu. CoctaBieHne BUIOB QYHKITUN
5. Mccnenopanne GyHKIHM. 10 JaHHOMY YCIJIOBHIO, PEICHUE 3a1a4
6. IIpeobpaszoBanus nepeHoca Ha SKCTPEMYM. .
rpabuKa byHKIH. Wsydenne nonamusa oopamuotii
7. IlpeoOpa3zoBaHus CoKaTHUs u Gynryuu, onpeneneHne Buia I:I no-
pacTMKeHHs rpaduKa. cmpoeHue epagpuxa 0opamuoil GyHKyuu,
8 T apMOMIICORIE KOneGanms, Haxoolcoenue ee 0b1acmu onpeoeenus
P u obracmu 3Ha4eHul.
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1. HemnpepsiBHOCTh QyHKIIMH -2.

2. OOpatHble QyHKIMHU U UX rpaduku -4.

3. IIpumepsl 3aBHCHMOCTEH MEXITY
MIEPEMEHHBIMH B PEalIbHBIX MpoIleccax
W3 CMEXHBIX JTUCIUTLIINH -4.

4. TapmoHmuYeckue KojleOaHus B PUBHKE
U TEXHHKE - 3

[Ipumenenune cBocTB GYHKIUN IPU
HcCle0BaHUN YPAaBHEHUM U pEUICHUHT
3ana4 Ha 3kcTpeMyM. O3HakoMIIeHHUE C
MOHSATHEM CIOXHON QYHKIIUH.
O3HakOMJIEHHE C TOHATHEM
rapMOHUYECKHUX KOJIeOaHUW M TpuMepa-
MU TapMOHUYECKUX KOJIeOaHUH aIis
ONHMCaHMs IPOLECCOB B PUBHKE H
apyrux obnactsx 3Hanus. ['paduxu




(YHKIHH, CBA3aHHBIX C MOIYJIEM.

Koumponvnan padoma Ne 3 no meme
«DyHKyuu, UX ce0IUCMEa u paguKu,

IlpomexyTouHasi arTecTauus: AuddepeHINpPOBaAHHBIN 3a4eT - 2 yaca

Pa3nea 4. MHOrorpaHHMKHM U TeJjia BpallleHus. 18
Tema 4.1. Bepuwunvl, pebpa, epanu muozoepannuxa. 4 Onucanue U XxapakKTepUCTHKA
Mmuororpannuku. | PazpepTka. MHOTOTpaHHbIC yIIIbl. Bhimy- pPa3IUYHBIX BHJIOB MHOTOT'PAHHHUKOB,
KJIBIe MHOTOTpaHHUKH. Teopema MePEeYNCIeHUE UX DJIEMEHTOB H CBOMCTB.
Oiinepa.llpusma. [Ipsamas u naknonnas Brruncnenue TMHEWHBIX 3JIEMEHTOB U
npusMma. [IpaBunbHas npusma. YIJI0B B IPOCTPAHCTBEHHBIX
[Mapannenenunen. Ky06. [Tupamuna. KOH(pHUTypanusix, apryMeHTHPOBaHHUE
IIpaBunbsHas nupamuga. YcedeHHas CBOUX CYXICHUU.
nupamuga. Terparap.Cummerpuu B kyoe, XapaKkTepuCTHKA ¥ U300pakeHUE
B napajuiesienuIeie, B pusMe u CEUCHMS, BBIUUCIICHUE TIIOIIa e
mupamune.CedeHus Ky0a, Mpu3Mbl U MTOBEPXHOCTEH.
nupamuasl. Ilpencrapienue o [TocTpoenue npocTerHInX ceueHui
MPaBHJILHBIX MHOTOT'PAaHHHKAX kyOa, mpu3Mbl, mupamMusl. [IpumeHeHue
(TeTpasmpe, kyde, oKTadApe, HoIeKadIpe ($hakTOB M CBEICHHN W3 IUIAHUMETPUH.
1 UKOCadIpe). N300paskeHre 0OCHOBHBIX
O0beM u ero usmepenue. GopmyJbl MHOTOIPAHHUKOB U BBITIOJIHEHUE
o0Bbema Kyba, MpsIMOYTOJILHOTO PUCYHKOB TI0 YCIIOBHSIM 3a/a4
MapaJjuleNIeTuIeia, MPU3MBbI, ITHPAMHUIEL. O3HaKOMIICHHE C MOHSATHIMU IUIOMAIH U
OTHOIIICHUS TUTONIAZIeH TOBEPXHOCTEN U 00beMa, aKCHOMaMHU M CBOMCTBAMH.
00BbeMOB OJOOHBIX TEJ. N3ydenne TeopeM O BBHIYUCIEHUU
00BEMOB TPOCTPAHCTBEHHBIX TE,
pelreHue 3a7ad Ha IpuMeHeHne GopMya
BBIUHCJICHUS 00BEMOB.
Nzydenne ¢hopMyn s BEIYUCICHUS
IUIOMAaAed MOBEPXHOCTEH MHO-
TOTPaHHUKOB.
Pemenue 3a1au Ha BRIYUCIICHUE
TII0IIa/el MTOBEPXHOCTH MPOCTPAH-
CTBEHHBIX TEIl.
Tema 4.2. Tena Hwmuaap ¥ KOHyC. Y CEYeHHBINH KOHYC. 5 O3HakoMJICHUE C BUJIAMU TEJI BpalleHUS,
BpaleHusl. OcHoBaHme, BbICOTa, DOKOBaS (dhopMynupoBaHUE UX ONpEeIeHUH 1
MMOBEPXHOCTH, 00pa3yroIas, pa3BepTKa. cBoiicTB. ®OpMYyITUPOBAHNE TEOPEM O
OceBbIe CEUCHUS U CCUCHUS, CEUYCHHH Iapa IIOCKOCTHIO U TIJIOCKO-
rapajuielIbHble OCHOBAHUIO. CTH, KacaTeJIbHOH K chepe.
[ap u cepa, ux ceuenns. Kacarenpnas XapakTepuCTHKa i H306paxeHue Ter
IJIOCKOCTH K cepe. MHTerpanbHas BpAIICHHA, NX pasBEPTKH, CCHCHHA.
bopmya oGbema. Pemem{e 3aJ1a4 Ha TOCTPOCHUE
CeYeHUH, BEIYUCICHHE JJINH, PAcCTO-
dopmysasl o0beMa IUIMHAPA W KOHYycA. SIHUL, YIUI0B, IIomaeii.
DopmyJibl JIOIIA A MOBEPXHOCTEN [IpoBeaeHNe 10KA3aTelbHBIX
OUIMHIpa U KoHyca. Dopmynsl oO0bema pacCyskIeHUH IPH PeleHHH 3a1a4.
1apa ¥ IIomain chepsl. [IpuMeHeHue CBOMCTB CUMMETPUU MIPU
Hpakmuueckue sanamusn 7 peUIeHUH 3a/iay Ha TeJia BpallleHus,
1. O6béM W mIOWAAL IOBEPXHOCTH KOMOMHAIMIO TElL.
HPpH3MBL. N300pakeHne OCHOBHBIX KPYTJIBIX TEI H
2. O0béM W mIOWAAbL IOBEPXHOCTH BBIITOJIHEHUE PUCYHKA IO YCIOBHIO
MMAPAMHU/IBI. 3a7a4H.
3. O0pémM ¥ muomags MOBEPXHOCTH XapaKkTepUCTHKAa CHMMETPHHU Tell
yCe4EHHOM NUpaMUIbL. Bpauienus. [I[puMeHenue cBoicTB
4. O0BéM W T1UIOmAAL TIOBEPXHOCTHU CUMMETPHH IIPU PEIICHUH 3a]ay.
MITHHApA. O3HaKOMJICHUE C MMOHATHSAMU IUIOTIATN U
5. O0béM ® mIomaAb IMOBEPXHOCTH o0beMa, akCHOMaMHU U CBOMCTBaMH.
KOHYyca. N3yuenue TeopeM 0 BEIYUCICHUH
6. O0bEM ® mIOmAAh TOBEPXHOCTH 00BEeMOB TIPOCTPAHCTBEHHBIX TEI,
yCEUEHHOTO KOHYCA. pelieHue 3aad Ha IpuMeHeHne GopMy
7. OOBEM M MIOIAAs TOBEPXHOCTH IIIapa BBIYUCIICHUS 00BEMOB.
U €ro 4acTei. Nsydenne ¢dopmMyn 1y BEIYUCICHUS
Camocmoamenvhas paboma 18 IJI0IaC ! MOBEPXHOCTEH TeI

1. TlpaBmia u METOJBI MOCTPOCHHS CEUCHHUN

BpamcHUs. O3HaKOMIICHHE C METOAOM




MHOTOTPaHHUKOB -3.

2. TlpaBuibHBIC U MONYTPABUIbHEIC
MHOTOTPAHHUKH - 3.

3. MHOrorpaHHHKH B CTPOUTEIBCTBE U
APXUTEKTYpE - 3

>

Tena BpaieHus B PU3UKE U TEXHUKE - 3.

5. Tena BpamieHus B CTPOUTEIHCTBE U
apxXHUTeKType- 3.

6. Crapunable Mepbl 00BEMA.

7. CrapuHHBIE MEPHI TUTOIIA/IH.

8. 3amaua Apxumena.

BBIYHCIEHUS TUIOMIAAN TOBEPXHOCTH
cepsl. Pemenue 3aau Ha BEIYUCIICHUE
IUIOMIAaACH TOBEPXHOCTHU MPOCTPAH-
CTBEHHBIX TEIl.

Koumponvnasn paboma Ne 4 no meme

2
«Mnozozpannuxu. Tena epawenusny
Paznea 5. Pemrenune TpuroHoMeTpu4ecKnux 12
YPaBHEeHHMI M HEPABEHCTB
Tema 5.1. [Ipocreiiine TpUroHOMETpUYECKUE 4 O3HaKOMJICHHE C MTOHATHEM OOpaTHBIX
ApkdyHKITHH. ypaBHeHus.[Ipocreitnue TPUTOHOMETPUUYECKUX (PYHKITHH.
Pemenue TPUTOHOMETPUYECKHE HEPABEHCTBA. N3ydenue onpeneneHuil apkcuHyca,
MIPOCTEUIITNX OO6paTHBIE TPUTOHOMETPHUYECKHUE apKKOCHHYyCa, apKTaHTeHCa YHCa,
ypaBHEHUII 1 (hyHKIIMH. APKCHUHYC, apKKOCHHYC, (dhopMynupoBaHue UX, H300paKeHUE HA
HEPaBEHCTB. apKTaHTeHC. €IMHUYHON OKPYKHOCTH, IPUMEHEHHUE
IIpY pelleHUN ypaBHEeHUN. Pemenue no
Tema 5.2. MeTonbl pelmieHHs] TPUTOHOMETPUYECKUX 4 (Gopmynam ¥ TPHTOHOMETPUIECKOMY
Tpuronomerpuue | ypaBHeHUU. CHCTEMBI Kpyry IpocTeHInx
CKHE ypaBHEHUS U | TPUTOHOMETPHUIECKUX YPaBHEHUH. TPUTOHOMETPUYECKHUX YPABHCHUM.
HUX CHCTEMBI. Ilpakmuueckue 3anamus 2 VYMeHne oTMevaTh Ha KPyre perieHus
1. Ilpocreiimre TpUTOHOMETPUUECKUE NPOCTEHIINX TPUTOHOMETPHICCKUX
ypaBHEHHS. HEpPaBEHCTB.
2. KpajpaTHbBIE U OHOPO/HBIE HpHMeHeHVHe 001X METOI0B peleHus
TPUTOHOMETPHUUYECKHE YPaBHEHUS. YpaBHCHUH (pUBECHHE K THHCHHOMY,
Camocmoamenvnan padoma. 1 KBaApaTHOMY, METOJl pasiOKCHHIA Ha
1. OBpaTHbIC TPUrOHOMETPHUCCKHE MHOHTEIHU, 3aMEHbI IEPEMEHHOI) TTPU
byHKIT, peLIeHNH TPArOHOMETPHIECKUX
ypaBHEHHI.
Konmponvnas paboma Ne 5 no meme 2
«Pewenue mpuzoHomempuueckux
YPAGHEHUIl U HEPAGEHCM 8)
Pa3znea 6. O00061IeHHe TOHSATUSI CTeNeHH 12
Tema Lenble u paniMOHaIbHbBIE YHCIIA. 3 O3HakoOMJIEHHE C TTOHATHEM KOpPHS N-ii
6.1.Cremiens ¢ JetictButenpHble yncia.KopHu u cTeneHu. CTETIeHH, CBOMCTBAMU PalUKAIOB U
paloHaIbHBIM KopHu HatypanbHOU CTeNIeHU U3 YnCiia U MpaBUJIaMy CPABHEHHS KOPHEH.
MOKa3aTeJieM. ux cBoiicTtBa. CTeneHu ¢ paloHaJIbHBIMU DopMyIUpOBaHUE ONPEIEIICHUS KOPHS U
MoKa3aTessiMU, UX cBoiicTBa. CTeneHu ¢ CBOICTB KOpHEN. Briuncinenue u
JEeHCTBUTENHHBIMY TIOKA3aTe- CpaBHEHHE KOPHEH, BBITIOJIHEHUE
nssmMu.CTeneHHble PYHKIIHH. MPUKHUIKW 3HAYSHUST KOPHS.
[IpeobOpa3oBanue anredpanuecKux [IpeoOpa3oBaHue YHUCIOBBIX H
BeIpaxkeHui. [IpeobpazoBanue OYKBEHHBIX BBIPAQXEHUH, COJEpIKaIINX
panroHaIbHEIX, HPPAMOHATBHBIX paIuKasl.
CTENIEHHBIX BBIPAXKEHUIA. BrinosiHeHHE pacyeToB 1o Gpopmyiam,
Tema 6.2. Pemienue uppannoHaibHbBIX YpaBHEHU, 4 coJeprKalluM paJuKalbl, OCYIIECTBIASL
UppaunonanbHble | HEPABEHCTB U UX CHCTEM. HE00XO0IMMBIE MOJACTAHOBKHU U
YpaBHEHUA U Ilpaxmuueckue 3anamusn 3 npeobpazoBanusi. OnpenencHmne
HEPABEHCTBA. 1. TIpeoOpa3oBaHus BbIPAKECHHIHA, PaBHOCUIIBHOCTH BBIPAXKEHUH C
COJICpKalIMX CTCIICHU M KOPHHU. panukanamu. Penienue
2. PemeHne nppalnoOHaIbHBIX YPaBHEHUH MPPAaLHOHANLHEIX YPABHCHHI.
-2, O3HakOMJIEHHE C TTOHATHEM CTENEHH C
Camocmosmensnas paboma 8 JNEHCTBUTEIBHBIM MTOKa3aTeJIeM.
1. ApudMeTHIeCKHe 1eHCTBUS HAJ HaxoxxneHue 3Ha4eHUH CTEIIECHH,
qrciaamMu. 3Havdamue udpsl Yucia. HCTIOJIB3Ys PH HEOOXOAMMOCTH
2 TIpuGIIKEHHOE 3HAUEHHE WHCTPYMEHTAJIbHBIE CPENICTBA.

BEJIMYMHEI, a0COJIIOTHAS U
OTHOCHUTEIIbHAS IMMOTPEITHOCTD
BBIYHCIICHUH.

3anuceiBaHNE KOPHS N-U CTENCHU B BHJIC
CTEINEHH C APOOHBIM MOKa3aTelieM U
Ha000pOT.




3. IIpubnmkenne METOI0M TOACUETA
nudp - 2.

DopMyJIUpOBaHUE CBOWCTB CTENEHE.
Brruncnenue creneHeil ¢ paliuoHaIbHBIM

4. [Ipubnuxenne MeTogoM noKa3aTesieM, BHITIOJHEHHE TPUKHIKU
I'PaHUYHBIX NOTPEIIHOCTEH - 2. 3HAYEHUS CTENECHH, CPAaBHEHHUE
5. Kommnekcuplie wncina - 2. CTETIeHEeH.
Konmponvnas paboma Ne 6 no meme 2 | lpeoOpasosanne 4uCIOBLIX 1
«00606uenue noHamus cmenenu» OyKBEHHBIX BHPEDKGHHVIL COACpIKAIIHNX
CTEeTIeHH, IPUMEHSSI CBOMCTBA.
Brmonrenne apupmeTnaecknx
JeCTBUH HaJa YKMCIaMHU, COYeTas YCTHBIE
U MUCbMEHHbIE TpueMbl. KoMmiekcHbIe
qHcia B alredpandeckoit popme.
Apudmerndeckue aeiicTBUS C
KOMILIEKCHBIMHU YUCIIaMHU.
Pemenue uppanioHanbHbIX YpaBHEHUH,
HEPABEHCTB U WX CHUCTEM.
Paznen 7. IHoxka3aTesqbHas u JorapupmMmudeckas 22
(pyHknuu.
Tema 7.1. [TokazarenvHas GyHKIUS. 6 Pemenne mokaszaTenbHBIX YpaBHEGHHH H
ITokazarenpHas [Ipeobpa3oBanne MOKa3aTEIbHBIX HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAaM.
¢byHKIUS. BeIpakeHuUl. [IokasaTenbHble YpaBHEHMUS,
Pemenue HEpPABEHCTBA U UX CUCTEMBI.
MOKAa3aTEeNbHBIX Ilpaxmuueckue 3anamusn 2
YpaBHEHUH U 1.Pemenue mokas3aTeIbHBIX YPaBHEHHN.
HCPABCHCTB. 2.PelnieHre nokazaTeabHBIX HEPABEHCTB.
CamocmoamenvHan paboma. 2
1.13 uctopuu BOZHUKHOBEHMSI YHCIIA €.
2. IlpunoxeHus mokazaTrenbHON QyHKINH.
Koumponvnasn paboma Ne 7 no meme 2
«lloxazamenvnan pynkyus. Pewenue
HOKa3amenbHbIX YPAGHEHUI U
HepageHcm ey
Tema 7.2. Jlorapudwm. Jlorapudm gucma. OcHOBHOE 5 Brimonrenne npeobpazoBaHuii
Onpenenenue u Jorapu(pMUIEcKOe TOXIECTBO. BBIpQXXEHUU, MpUMeHeHue GopMyII,
CBOICTBa JlecsiTUYHBIE ¥ HATYPAIbHBIC JIOTAPUPMBI. CBSI3aHHBIX CO CBOMCTBAMU CTENEHEH U
norapugpma. [IpaBuia neficTBuii ¢ orapupMamm. norapudmos.
Jlorapudmuyecka | Ilepexon kK HOBOMY OCHOBaHMIO. Onpenenenue 00JaCTH TOMYCTHMBIX
s QyHKIIHUS. [IpeobpazoBanue morapupmMUIEcKUX 3Ha4YEeHUH JorapuGmMuvecKoro
JlorapumMudecku | BBIpaXKEHUH. BBIpQKECHUS.
€ YpaBHEeHHS U Jlorapudmuueckast pynknus. Pemenne Pemrenue norapudMudecknx ypaBHEHUH.
HEPABEHCTBA. JIorapu(PMUIECKUX YPaBHEHUH, Hcnonb30BaHre CBOWCTB (DYHKIUM IS
HEPABEHCTB U UX CHUCTEM. CpaBHEHMS 3HAUCHUU CTENeHEN U
Ilpakmuueckue 3anamusn 5 JorapugmoB.
1. HaxoxzaeHue 3Ha4eHHI orapudma mo [Moctpoenue rpad@MKOB CTENIEHHBIX U
MIPOU3BOJIBHOMY OCHOBAHHIO. JToTapuPMUYECKUX QYHKIIHMA.
2. Pemenue norapudMUUECKHX Pemrenue norapudmMudecknx ypaBHeHUN
ypaBHeHHf/i -2. 1 HEPABCHCTB IO U3BECTHBIM
3. Pemenune norapudMuuecKux aJIFOpUTMaM.
HEPABEHCTB - 2.
Camocmoamenvuasn paboma 2
1.T1IpubnuxeHHbIC BHIYUCICHHUS JIorapudma
Y penieHne IpUKIagHbIX 33a/1a4.
2. W3 nctopun BOSHUKHOBEHHUS JlorapuQma.
Koumponvnasa paboma Ne 8 no meme 2
«lozapughmuuecrkan pynkyus. Pewenue
Jnozapugmuyeckux ypasneHuii u
HepageHncme»
Pasnen 8. IIpousBonnasa pyHkuus u eé 14
npuMeHeHHus
Tema 8.1. YucioBas MoCaen0BaTeIbHOCTh, CIIOCOOBI 2 O3HaKOMJIEHHE C IIOHATHEM 4YHCIOBOM
ITocnenoBaTensH | €€ 3ajaHUsA, BBIYUCIEHUS YWIEHOB MOCIENO- MOCJIEAOBaTEIBHOCTH, clmoco0aMu  ee
OCTH BaTenbHOCTH. [Ipenen 3a7aHus, BBIUHMCICHHUSIMH €€ UJICHOB.

IIOCJICOOBATCIIBHOCTH.

Ilpenen ¢GyHKUU B OECKOHEYHOCTH.




[Ipenen pyHKIIMHU B TOUKE.

Tema 8.2. [lonatne o mnpous3BOAHOW (YHKIUHU, €€ 4 O3HaKoMJIEHUE C MOHATHUEM
IIpaBuna u FeOMETPHYECCKHH ¥ (PU3HIECKUIl CMBICI. npou3BoaHON. CocTaBlieHHE YpaBHEHUS
hopMmyIibl YpaBHeHHEe KacaTenbHOH K  Tpaduky KacaTelIbHOU B 00IIIeM BHUIE.
muddepeHupos | GpyHKIUU. IIpousBoaHbIe CYMMBI, YcBoenue npaBui gudpepeHIUPOBaHUS,
aHus QyHKIUH. Pa3HOCTH,  TPOU3BENEHUS,  YacTHOTO. TaOIUIBI TPOU3BOJHBIX 3JIEMEHTAPHBIX
[Ipon3Bo/IHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIHHA, TPUMEHEHHE IS
GyHKIUH. nuddepeHuupoBanus GyHKIHH,
COCTaBJICHHS] YpaBHEHHI KacaTeJIbHOM.
Tema 8.3. [Ipumenenue MPOU3BOIHOMN K 3 Nzyuenne wu  QopmynupoBaHme €€
[Ipumenenns HCCIEeOBAaHUI0 (DYHKIIUH W TOCTPOSHHUIO MEXaHHYECKOTO H TeOMETPUYECKOTO
MPOU3BOJTHOM K rpadpuxoB.  I[Ipumepbl  HCIONB30BaHUS CMEICIIa, HU3yUYCHHE aJropuT™Ma
peUIeHHIO 3a7a4. | IPOU3BOIHON TUTSE HAXOXKACHHS BBIYUCJICHUSA MPOM3BOJHONH Ha IpHUMeEpe
HaWIydqIIero pemieHuss B MPHUKIATHBIX BBIYHCICHUSI MTHOBEHHOW CKOPOCTH H
3amayax. Bropas  mpousBomHasg, — ee YIJI0BOTO KO3 puilneHTa KacaTeabHOM.
reOMETPUYECKUIl M (QU3NYECKUH CMBICI. W3yueHne TteopeM O CBSI3M CBOMCTB
Haxoxmenwe CcKoOpocTH I Ipoliecca, GyHKIME W TpPOU3BOAHOU,  (op-
3agaHHOTO (hopMyIIOH U TpaduKoM. MyJupoBKa ux. [IpoBeneHne ¢ MOMOIIBIO
Ilpakmuueckue 3anamus 5 NPOU3BOJHON HCCIEAOBaHUS (QYHKIHH,
1. TpaBuna u hopmyst 3agaHHON (opMyIIOH.
nuddepeHIpOBaHUSL. VYcraHOBIEHHE CBSI3M CBOMCTB (yHKLIHHU
2. llpomsBogHas CI0KHON (DYHKITHH. U IPOM3BOJHOI 10 UX rpadukam.
3. MexaHUYECKHI U TEOMETPUICCKHI IIpuMeHeHne Npou3BOAHOM AIs
CMBICJI HpOI/I3BOIlHOI7I. pEeICHUA 3a1a4 Ha HAXOXIACHUEC
4. Vccnenosanue GyHKIMH ¢ HOMOIIBIO HanOOoIbIIETO, HANMEHBIIET0 3HAUCHHS
NPOW3BOTHOI. 1 Ha HAXOMKJCHHE SKCTPEMyMa. Pemenne
5. Haxoxmenue HaHOOIBIIETO, mpocTeHinX AndPepeHnnanbHbx
HaWMEHBIIIETO 3HAYCHUS U ypaBHCHHH.
9KCTpeMaJbHBIX 3HAUCHHH QYHKIIHH.
CamocmoamenvHasn paboma 5
1. U3 ucrtopun BOZHUKHOBEHHUS TOHITHS
MTPOM3BOAHON (DYHKIIHH.
2.  Acumnrotsl rpaduka QyHKIHU.
3. TIpomsBonaHbIe 0OpaTHBIX
TPUTOHOMETPUUYECKUX (DYHKITHIA.
4. Pemenue 3a1ay Ha ONTUMU3ALIUIO - 2.
Paznen 9. IlepBooOpa3Has GyHKIUSA U HHTETPAJL. 6
Tema 9.1. IIpuMenenue onpeaeneHHOro NHTErpana 2 O3HakoMJICHUE C MMOHATHEM WHTErpaia u
IlepBooOpa3nas | [1J1s HAXOXKISHUS TLIOMIAIH nepBooOpazHoii. M3ydyenune npaBmia
hyHKIHSA 1 KpHUBOJIMHEWHOU Tpanennn. ®opmyia BBIYHCIICHUS TIEPBOOOPA3ZHON U TEOPEMBI
UHTETPAIL. Herorona—IJleiibnuna. [Ipumeps! npu- Hrerorona—IJlelionuna. Pemienue 3amay
MEHEHUS WHTEerpayia B GUHKE U Ha CBsI3b MepBOOOpA3HON U ee
TeOMETPHH. MPOM3BOIHON. Brruncnenue
Ilpakmuueckue 3anamus 2 nepBooOpa3Hoi /IS JaHHOH (QYHKIUU.
1. BblunCIIeHHE TUIOMAAEHN TUIOCKUX Pemrenne 3a1a4 Ha IpUMEHEHHUE
¢uryp - 2. WHTeTpaia s BRIYUCICHUS TUIOIIaaeH.
Camocmoamenwvuasn paboma 6
1.06bEMBI Ten BpamieHus - 2.
2.BbIunciieHre IomazeH MoBepXHOCTEH Te
BpalleHus - 2.
3.IIpumeHenne uHTErpana B GuU3nKe 1
TEXHHUKE - 2.
Koumponvnasn paboma Ne 9 no meme 2
«Hauana mamemamuueckozo anaiuzay
Pazpnen 10. KomOnHaTopuka, craTuCTHKA M TeOpHUS 16
BEPOSITHOCTEH.
Tema 10.1. OcHOBHbIE TOHATHA KOMOMHATOPUKH. 4 N3ydenne mpaBuia KOMOMHATOPUKH U
DneMeHTHI 3ajauu Ha MOJICYeT YKClia pa3MelICHHH, MPUMEHECHHUE NIPU PEIICHUH
KOMOMHATOPHUKHU. | IEPECTAHOBOK, cOueTaHul. Pemenue KOMOMHATOpHBIX 3a1a4. Pemenue

3aga4 Ha epe6op BapuaHToB. Dopmyna
6unoma Herotona. CoiicTBa
OMHOMUHATBHBIX KO3()PHUIHEHTOB.
Tpeyronsauk Ilackans.

KOMOWHATOPHBIX 3a71a9 METOJ0M
nepebopa u 1Mo IpaBUITy YMHOXKCHUS.
O3HakOMJICHHE C TOHATHIMU
KOMOWHATOPHKH: PA3MEIICHUSIMH, CO-




Tema 10.2. CoOpITHE, BEPOSATHOCTH COOBITHS, 3 YeTaHWSIMH, IEPECTAHOBKAMH H
DIeMeHTHI CJIO’K€HHE ¥ YMHOXEHHE BEPOSTHOCTEH. (dbopMynaMu ISl UX BBIYHCIECHUS.
TEOpPUHU [TonsiTHE O HE3aBUCUMOCTH COOBITHI. OO0BsicHeHHE U TpUMEHEHHE GOPMYIT s
BEPOSATHOCTEH. JuckpeTHas ciydaiiHas BeIMYHMHA, 3aKOH BBIUMCIICHUS Pa3MEIICHUH,
ee pacapenenenus. YuciaoBble MEePECTAHOBOK U COYETAaHUH MpHU
XapaKTEPUCTUKU TUCKPETHOHN CiaydallHOU pelIeHUH 3aj1ay.
Benu4uHbL. [ToHsATHE O 3aKOHE OONMBIINX O3znakomiienne ¢ 6uHOMOM HbloTOHA 1
YHUCeJl. TpeyronsHukoM Ilackains. Pemenue
Tema 10.3. [IpencraBnenue qaHHBIX (TaOIHUITHI, 2 NMPaKTUYECKUX 3aJ]a4 C UCHOJIb30BaHUEM
OJIeMEHTHI IUarpamMMel, rpaduKu), reHepanbHas MOHATHH ¥ MPaBUI KOMOMHATOPHUKH.
MaTEeMaTHYEeCKOW | COBOKYNHOCTH, BRIOOPKaA, CpelHee Meton MaTeMaTHYEeCKOH MHAYKIINH.
CTaTHCTHKH. apudpmMerndeckoe, menuana. [lonstue o N3ydenne KiacCuuecKkoro onpeaeaeHus
3a7a4ax MaTeMaTHIeCKON CTATHCTUKH. BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH,
Pemenne npaktuueckux 3ajgad c TEOPEMBI O CYMME BEPOSATHOCTEM.
MIPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB. PaccmoTtpenune mpumMepoB BEIYUCICHUS
BEpPOSITHOCTEM.
Ilpakmuueckue 3anamus 5 Pemnrenune 3ama4 Ha BEIYHCIICHHE
1. Pasmemenus, COoYeTaHus u BeposTHOCTEH coObIThil. Dopmyiia
MEPECTAHOBKH - 2. Bepuynnu. YcnoBHas BEpOSITHOCTb.
2. Bpruuciaenue BCpOHTHOCTCfI [TonsTHe 0 3aKOoHE OOJBIIMX YHCEII.
cnyqaﬁm,lx COOBITHIH - 2. O3HakoOMIJIEHHE C npeaCTaBICHUEM
YHCIIOBBIX JaHHBIX U WX XapakTe-
3. UwucnoBble XapaKTEPUCTUKH PHCTHKAMH.
JMMCKPETHBIX CIIYYalHBIX BEJIHUHH. PelueHye IPAKTHICCKHX 33124 Ha
Camocmormensian paboma 3 00pabOTKy YHCIOBBIX JaHHBIX,
T T - S— BBIUHCIICHNE UX XapaKTEePUCTHK.
pus pas 0 aTOPUKHU,
TEOPUHU BEPOSTHOCTEH U CTATUCTUKHU U
WX pOJIb B pa3NU4HbIX chepax
YEJOBEUYECKOU JKU3HEAEITEIbHOCTH.
2. llomnas BeposTHOCTE. DOopMya
Beiieca.
3. Cxema bepnymin.
Koumponsnasa paboma Ne 10 no meme 2
«Kombunamopuka, cmamucmuxa u
meopus gepoamuocmeity
Pazpen 11. Pemrenue anredpanyeckux ypaBHeHUHd 1 10
HEePaBEeHCTB.
Tema YpaBHEHHSI U CHUCTEMBl  YpaBHEHHI. 3 Jlenenne MHOTOUYJIEHAa HAa MHOTOYJICH C
11.1.Pemienue PammonanbHple, ypaBHEHHS W CHUCTEMBI. ocrtatkoM. Amnroput™m EBkimma g
anreOpanveckux | PaBHOCHIBHOCTH ypaBHEHUH, HEPaBEHCTB, MHorouseHoB. Cxema I'opuepa. Teopema
YPaBHEHUH U cucteM. OCHOBHBIE TMPHEMBI HX PEIICHUS be3sy. O3HakomieHue ¢ MNPOCTEHIIUMHU
HEPaBEHCTB. (pa3noxxeHre Ha MHOXHTENW, BBEICHHE CBEJICHUSIMH O KOPHSX anredpandecKux
HOBBIX HEW3BECTHBIX, MO/ICTAaHOBKA, ypaBHEHMI, MOHATHUIMU HCCIEIOBAHUSI
rpaduueckuii METOJ). HepaseHncTaa. YPaBHEHHH U CUCTEM ypaBHEHUH.
Pammonanbapie HepaBeHCTBa. (OCHOBHBIE N3ydenne Teopun paBHOCHUIBHOCTHU
nmpueMbl WX pemreHus. Mcmonb3oBaHme YpaBHEHHI U ee IPUMEHEHHS.
cBOWicTB ® rpadukoB QyHKUMHA TpH IToBTOpEHNKE 3anKCH pelIeHUs
peLIeHNN YpaBHEHMI U HEpaBEHCTB. MeTox CTaHIaPTHBIX YPaBHEHU, IPUEMOB
MHTEPBAJIOB. npeobpa3oBaHus ypaBHEHUN s
CBEJICHHS K CTaHAapTHOMY ypaBHEHUIO.
Penienune paumoHanbHbIX,
Tema 11.2. [Ipuknanusie 3aJa4u. IIpumeHenue 1 HPPAMOHATBHBIX, TIOKA3aTEBHbIX 1
Pemenwne MaTeMaTH4YeCKUX METOAOB IS PEeIIeHUS TPUrOHOMETPUUECKHX yPABHEHHI 1
TEKCTOBBIX 33/1a4. | COAEPIKATENbHBIX 3aJad W3 Pa3TUIHBIX CHCTEM.
obnacteii HayKu 1 TIPAKTHKH. Hcnonp30oBaHue CBOMCTB U rpad)MKOB
NuTtepnperanus pesynbTata, y4eT (YK TS peleH s ypaBHEHHiL.
PCAIBHBIX OTPAHIHCHIH. IToBTOpEHNE OCHOBHBIX MPUEMOB
Ilpaxmuueckue 3anamusn 4 pELICHUs CUCTEM.

1.OcHOBHBIE TpPHEMBI pEHICHUS UEIBIX U
palMOHANILHBIX YPaBHEHHN -2.

Pemenne ypaBHeHHUH ¢ NPUMEHEHUEM
BCEX MpHUEMOB (pa3joXeHus Ha
MHOXUTEJIHU, BBEICHUSA HOBBIX




2.1lenpie W palnMoOHANIbHBIE HEPAaBEHCTBA.

OcHoBHbIE TPUEMBI UX PEIICHHUS - 2.

HEU3BECTHBIX, [10JCTAHOBKH, I'padu-
YEeCKOTO METO/1a).
Pemenne cuctem ypaBHEHUH ¢

Camocmoamensvhas paboma 10 IPUMEHEHUEM Pa3JINYHBIX CIIOCOOOB.
1. JluneiiHple ypaBHEHHS C TApAMETPOM. O3HaKOMJICHHE C OOIMIMMHU BOIIPOCAMH
2. KpanmparHble ypaBHEHHS C TAPAMETPOM. pelIeHns HePaBEHCTB U UCIIOJIH30BaHNE
3. Pemenne HEpaBEHCTB C TAPAMETPOM. cBO¥icTB U rpadukoB QYHKIHH pU
4. TlokasarenbHbIC U JIOTApUPMHUUCCKUC pelIeHNr HEPaBEeHCTB.
YpaBHEHUS C ITapaMeTPOM. Pemenve HEpaBeHCTB U CHCTEM
5. 3aﬂaqp1 Ha YaCTH U NPONEHTEI. HCPABCHCTB C MIPUMCHCHHUEM Pa3JIUYHBIX
6. Pemenue 3a/1a4 Ha CMECH U CIUIABEI. CrIoco6oB.
7. Pemenne 3a7a4d Ha JBMKCHHE.
8. Pemienue 3a71a4y Ha JBUKCHHUE TI0 BOJIC.
9. Pemenue 3anau Ha paboTy 1
MIPON3BOAUTETHHOCTE.
10. Pemienue 3aa4 CTOMMOCTb.
Koumponvnasa paboma Ne 11 no meme 2

«Peuwenue anzeopauueckux ypasHeHuli u
HepageHCm 6y

Ilpomesicymounas ammecmayusi 8 popme dK3amena

Bcero: 267 ‘




XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEFHOU JESATEJBHOCTU CTYJAEHTOB

Cornacno tpedoBanusim @I'OC COO k pe3ynabTaTaM OCBOCHHUS 00YUaIOIIUMHICS OCHOBHOU
00pa30BaTeNbHON MPOTrpaMMBbl, 00yUYaIONTHECs TOJDKHBI OCBOUTH YHUBEPCATIbHBIC yUeOHbIE IeHCTBUS
(manee - YY/I): peryisTuBHbIC, IO3HABaTeNIbHbIC, KOMMYHUKAaTHBHbIE.

ITo3naBartenbHbIe YV /[

B cocraB no3HaBaTeNbHBIX YHUBEPCATBHBIX YU€OHBIX JCHCTBUI BXOIAT:
1) obmieyueonbie YV /I,
2) noruueckue YY/I;
3) mocTaHOBKa U pEIICHHE TPOOJIEM.
O0meyyeOHbIe YHUBEPCAJIbHbIE 1eiCTBUS BKJIIOYAIOT:
1. CamocrosTensHOe BblieIeHUE U (POPMYITHPOBAHUE IO3HABATEIHLHOM LIETH.
2. Tlouck u BbIIeTeHHE HEOOX0IMMOM HH(pOPMALINK; TPUMEHEHHE METOI0B HH(POPMAITHOHHOTO
MIOMCKA, B TOM YHCJIE€ C TOMOILbIO KOMIIBIOTEPHBIX CPECTB.
3. CTpykTypupOBaHHE 3HAHUU.
4. Oco3HaHHOE U MPOU3BOJILHOE MIOCTPOEHUE PEYEBOI0 BHICKA3bIBAHUS B YCTHOM U MUChMEHHOU
dbopwme.
5. Bui6op Hanbonee 3 (HheKTUBHBIX CIIOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH.
6. Kpurtnueckas olieHKa U HHTepIIpeTanus HHOOPMALIUU C pa3HbBIX [TO3UIUH, pPaclO3HABAHUE U
dukcanys NpoTHUBOpPEUHs B UH(OOPMAILIMOHHBIX HCTOYHHUKAX.
7. Peduekcus cnocoOOB U yCIOBUI ACHCTBUS, KOHTPOJIb U OIICHKA MPOIlecca U Pe3yIbTaToOB
JESITENIbHOCTH.
8. IlocranoBka u (hopMyIHpPOBaHUE MTPOOIEMBI, CAMOCTOSTEIFHOE CO3/IaHIE ATOPHUTMOB
JESTEIbHOCTH NPH PELIEHUH TPOOJIEM TBOPUYECKOTO U IIOMCKOBOTO XapakTepa.
9. Beixon 3a paMku y4eOHOTO MTpeaIMeTa U OCYIIECTBICHHE IIeJICHANPABICHHOTO TTOUCKa
BO3MOXKHOCTEH JUJIsl IIMPOKOT0 MEPEeHOCca CPEICTB U CIIOCOOOB AEHCTBHUSL.
10. BreicTpanBaHue WHANBUAYAIbHON 00pa30BaTeIbHON TPAEKTOPHH C YYETOM OTPaHUUEHUH CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCOB.

Jlornyeckue yHuBepcaJbHble 1eCTBUA BKIIOYAIOT:

1. Anamu3 0OBEKTOB C LIETBIO BBIJICICHUS TPU3HAKOB (CYIIIECTBEHHBIX, HECYIIIECTBEHHBIX ).

2. CuHTE3 - COCTaBJICHHUE [IEJIOT0 U3 YaCTeH, B TOM YHCIIE CAaMOCTOSITEIIbHOE IOCTPAUBAHUE C
BOCITOJIHEHHEM HEJIO0CTAIOIINX KOMIIOHEHTOB.

3. BbIOOp ocHOBaHUH U KPUTEPHUEB ISl CpaBHEHUs, KIacCU(PUKAIIUU OOBEKTOB.

Haxoxxnenue u npuBeaeHUE KPUTUUECKUX aPTYMEHTOB B OTHOILIEHUU JEHCTBUM U CYKJICHUM

JIPYroro; CHOKOMHOE U pa3yMHOE OTHOIIEHUE K KPUTUYECKUM 3aMEUYaHUsIM B OTHOIIICHUH

>

COOCTBEHHOTO CYXKEHHSI, PACCMOTPEHHE UX KaK peCcypc COOCTBEHHOTO Pa3BUTHS.
ITogsenenune moj MOHATHE, BEIBEJICHIE CICICTBHL.

YcraHoBieHrE TPUINHHO-CIICACTBEHHBIX CBSI3CH.

ITocTpoeHne 1ornyeckon Henu paccyKACHUN.

JlokazaTenbCTBO.

© ooNo O

BoiiBrkeHne TunoTes v uX 000CHOBAHUE.
ITocTanoBka u pemieHne NpodJieMbl:

1. dopmynupoBaHue IPOOIEMBI.
2. CaMocTosITeThHOE CO3JJaHHe CIIOCOOO0B PEUICHHS TPOOJIEM TBOPUYECKOTO M MIOMCKOBOTO XapaKTep.



PeryasituBubie YY /|

B 61510k perynsTUBHBIX IEHCTBUN BKIIIOYAIOTCS IEHCTBHS, 00ECIIEUMBAIOIINE OPraHU3AIMIO yYaIluMCs

CBOEH yueOHOM eITeIbHOCTH:

1.

10.

11.

12.

Llenenonaranue Kak MoCTaHOBKA yueOHOI 3a/1a4i HA OCHOBE COOTHECEHUS TOTO, YTO yXKe N3BECTHO
Y YCBOEHO Y4YaIlUMCS, U TOTO, YTO €I11€ HEU3BECTHO.

[InanupoBaHue - onpeneseHre Mocie10BaTeIbHOCTH IPOMEXYTOYHBIX LEIEH C y4ETOM KOHEUHOI'O
pe3ynbTara.

CocraBiieHHE J1aHA U TIOCIEN0BATEIbHOCTH IEHCTBHM.

[Iporuo3zupoBanue - IpeIBOCXUIIEHUE PE3ybTaTa U YPOBHS YCBOCHUS 3HAHUM, €r0 BPEMEHHBIX
XapaKTEPUCTUK.

Kontpons B popme cnuueHus crnocoda AeWCTBUS U €ro pe3ysibTaTa ¢ 3aJaHHBIM TaJOHOM C LIEJIbI0
0OHapy>XEHUSI OTKJIOHEHUM U OTJIMYUNA OT 3TAJIOHA.

Koppexkmust - BHeceHHuEe HeOOXOAMMBIX JOTIOTHEHUI U KOPPEKTHB B IUJIaH, U CIOCcO0 AEHCTBUS B
CIIy4ae pacxXx0XkJACHHS C 3TATIOHOM, PEaIbHOTO IEUCTBUS U €r0 Pe3yJbTarta.

CamocTosTeIbHOE ONPEEIICHHE 11U, 3a/IaHUE TAPpaMETPOB U KPUTEPUEB, 10 KOTOPHIM MOKHO
ONPENIETUTh, YTO LEJb JIOCTUTHYTA.

[ToctanoBka u ¢hopMynrupoBaHue COOCTBEHHBIX 3aj]ad B 00pa30BaTeNbHOM 1eATENbHOCTH U
JKU3HEHHBIX CUTYyaIUsX.

Br10op nyTu gocTHKEHUS 1IE€NH, TUTAHUPOBAHKUE PEIICHUS TTOCTABJICHHBIX 3a1a4, ONTUMUZUPYS
MaTepUAIbHbIE 1 HEMATEPUAJIbHBIEC 3aTPATHI.

Opranuzanus 3¢(HEeKTHBHOTO TTOMCKA PECYPCOB, HEOOXOIUMBIX JJIsI JOCTHKCHUS ITOCTABICHHOM
LEJH.

OLeHKa - BBIJICTICHUE U OCO3HAHUE YYaIlIUMCS TOTO, YTO YK€ YCBOCHO U YTO €UIe HY’KHO YCBOUTb,
OCO3HAHUE KaueCTBA U YPOBHSI YCBOCHHUS.

Camoperynsius Kak cliocOOHOCTh K MOOMITU3AIIMU CHII U DHEPTHUH, K BOJIEBOMY YCHIIHIO (K BHIOODY
B CUTYyaIlU¥ MOTHBAIIMOHHOTO KOH(MIUKTA) U K MPEOIOJICHHUIO MPETSTCTBUMA.

B cocraB perynaTuBHbIX y4eOHBIX JEHCTBUI BXOJSAT:

1.

o s wN

Llenenonaranue
IInanupoBanue
IIporno3zupoBanue
KonTtpoib (koppexiius)
Camoperynsuus
Onenka
Kommynukarususbie YY ]|

K KOMMYHUKATHBHBIM JIEACTBUSAM OTHOCSTCS:

1.

[TnanupoBanue yaeOHOTO COTPYAHUYECTBA C MIPETOJaBATENIeM U CBEPCTHUKAMHU: OTIPEIeIICHHIE
1enu, QYHKIUN Yy9aCTHUKOB, CITOCOOOB B3aMMO/ICHCTBUSI.

[TocTaHOBKa BOIIPOCOB - HMHUITUATHBHOE COTPYJHUYECTBO B TIOUCKE U cOOpe nH(popmarmu.
Pazpemenne KOH(PIUKTOB - BBISIBICHHE, UACHTH(PHUKAIUS TPOOIEMBI, TOUCK U OI[CHKA
aJTBTEPHATHBHBIX CITOCOOOB pa3penieHus] KOHMINKTA, TPUHATHAE PEIICHHS U €T0 peaTu3alus.
VYpasneHnue moBeeHNEM apTHEPA - KOHTPOJIb, KOPPEKITHs, OIICHKA €ro JEeHCTBUM.

[ToxGop mapTHEPOB AJIS I€TOBOM KOMMYHUKAITUN UCXOJIS U3 COOOPaKEHUN PE3yIbTATHBHOCTH
B3aMMO/ICUCTBUS, a HE JINYHBIX CUMITaTHH.



YYEBHO - METOAUYECKOE U MATEPUAJIBHO - TEXHUYECKOE OBECIIEYHEHHUE

MMPOTPAMMBI YUEBHOM JUCHUILIAHBI «<MATEMATHUKA»

Peanuzanus nporpaMmbl AUCUUIUIMHEI TpeOyeT HaIHUusl y4eOHOro KabuHEeTa MaTEMaTHUKH..

TexHUYECKUE CpeIcTBA O0YUCHUS: KOMIIBIOTED.

VY4yeOHO-MeTOAMYECKOe 00ECIIEYEHUENO AUCLIUIUINHE:

1

2.
3.
4.

MHOTO(GYHKIIMOHATBHBIA KOMILIEKC MPENo aBaTelis.

Harnsaaeie mocoOust (KOMIUIEKTHI YI€OHBIX TaOIUII, IIJIAKATOB U JP.).
NHudopmalimoHHO-KOMMYHUKAaTUBHBIC CPEJICTBA.

bubnuoreunsit hoH.

PEKOMEHIAYEMAS JIMTEPATYPA

OCHOBHBbIE HCTOYHHUKM:

1.

bammakos M. M. Maremaruka: yd4eOHHMK ISl CTYJICHTOB YUPEXKICHUWU CPEIHETO
npodeccuonanbHOro oopazosanusi. — M., 2013, 256 ctp.

bammakoB M. U. Maremaruka. COopHHK 3ama4 NpoUILHOW HANPaBICHHOCTH: y4eOHOE
nocobue Uil CTYJEHTOB YYPEKICHHH cpeaHero mnpoheccHoHaIbHOTO 00pa3oBaHHS. —
M., 2013, 416 ctp.

I[OIIOJIHI/ITEJILHLIG HCTOYHHUKMU:

1.

[Toropeno A.B. 'eometpus: yueOHuk s 10-11 knacca 061eo0pa3oBaTeIbHBIX YUPEKICHUI.
— M. IIpoceemenue, 2007 r., 175 ctp.

Konmoropos A.H., AbpamoB A.M., yaauusis FO.I1. Anrebpa u Havana aHanu3a: y4eOHUK A7
10-11 xnacca obuieobpazoBaTenbHbIX yupexaenuil. — M. Ilpocsemienue, 2001 r., 384 ctp.
wwwe.fcior.edu.ru (MuadopmamoHHbie, TPEHUPOBOYHBIC U KOHTPOJIbHBIC MaTePUAJIbI).
www.school-collection.edu.ru (Eaunas xosmteknuu udpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
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