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1. MOSICHUTEJIbHAS 3AITMCKA PABOYEN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O IPE/IMETA
OVYIL.04 YAMATEMATHUKA»

[Iporpamma  oOmieoOpazoBaTesnbHOr0  yuyeOHoro mpeamera OVIL0O4Y
«MareMarrka» mnpeaHa3HaueHa Uil U3YyYECHHS MATeMaTUKU CTyAeHTaMHu | Kypca
CHEIUATBbHOCTH  CpeHEero  Npo(ecCHOHaIbHOTO  00pa30BaHUS  COLMAIBHO-
skoHomudeckoro npoduns 38.02.06 dunancer B ®I'BOY BO CraBpomonsckmii
['AY, peanu3sytomieii 06pa3oBaTeNbHYIO IPOTpaMMy CPEIHEro 001ero oopa3oBaHUs
B IpeJeIax OCBOCHUS OCHOBHOU MPOQeCCHOHAIIBHON 00pa30BaTebHON IPOTrPaMMbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3OBaHHS TPHU IMOATOTOBKE
CHELUATNCTOB CPEIHETO 3BEHA.

1.1. Iesin yueOHOT0 IpeaMeTa

Conepxxanue mnporpammbl yueOHoro mnpeamera OVIL.04Y «Martemarukay
HAIIPaBJICHO HA JJOCTUKEHUE CIETYIOINX LEICH:

- oOecrieueHue CcHOPMUPOBAHHOCTH TPEJCTABICHUNA O  COIUAIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKUX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHUKHU;

- obecrnieueHue CHOPMUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMUYECKOTO H
MaTeMaTU4YECKOr0 MBIIIJICHHUS;

- obecrnieyeHue ChOPMUPOBAHHOCTH YMEHHUH MPUMEHSTh MOJYYEHHbIE 3HAHUS
MIPU PEIICHUU Pa3IMYHBIX 3a7a4;

- o0ecnieueHue chPOpMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTUKE KaK YacTH
00111eueNIOBEUECKON KyJIbTYpbl, YHUBEPCAJIBHOM S3bIKE HAyKH, IO3BOJISIONIEM
OTUCHIBATh U U3y4aTh PeaIbHBIC MPOLIECCHI U SIBICHUSI.

B mporpammy BKIIIOUEHO COJEp)KaHUE, HampaBieHHOE Ha (OPMHUPOBAHUE Y
CTYJICHTOB KOMIIETEHIIUH, HEOOXOAUMBIX I KAYECTBEHHOTO OCBOCHHS OCHOBHOM
npodeccronansHo# oOpazoBarensHOi porpammbl CITO Ha 6a3e 0OCHOBHOTO 0OIIETro
oOpa3oBaHMsI C TIOJIy4YeHHEM CpEIHEro o0mero o0pa3oBaHUsS; MPOTPAMMBI
MOATOTOBKM crieruanucToB cpennero 3seHa (IITIICC3) no crnenuanbHOCTH CPEIHETO
npodecCHoHaIbHOTO 00pa3oBaHus COIMaIbHO-dKOHOMUYeckoro mnpoduis 38.02.06
DHUHAHCHI.

[Iporpamma yuebnoro mnpenmera OVIL.04Y «Marematuka» COCTOUT U3
cojiep>kaHusl y4eOHOro Marepuaja, B HEH OTpakeHa IOCJIeA0BaTEIbHOCTh €ro
U3Y4YEeHUsI, pacrpe/iesiecHne y4eOHbIX YacOB M0 TEMaM U pasiesiaMm.

1.2. OO01mas xapakTepucTUKA y4e0HOr0 npeamera

Vueonsii npenmer OVIL.04Y «Maremarukay siBasieTcs (yHIaMEHTATIbHON
00111e00pa30BaTEeNIbHON TUCITUTIITMHON CO CIIOKUBIIUMCS YCTOWYUBBIM COACpKaHUEM
1 00IUMHU TPEOOBAHUSIMU K TTOJATOTOBKE 00YJArOIITIXCS.

B npodeccuonanpHpIx 00pa3oBaTEIbHBIX OpraHU3aLUAX, PEATU3YIOIINX
o0pa3oBaTenpHyI0 MPOTpaMMy CPEIHETO OOIIEro 0Opa3oBaHus B Mpe/eIax OCBOCHUS
OIIOIT CIIO Ha 0a3e OCHOBHOTO 00IIEro 0Opa3oBaHUS, H3YyYEHUE MaTEeMaTUKU



UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MpodmiIs MNpoPecCHOHATHHOTO
o0pa3oBaHUs.

[Ipu ocBoenun npodeccuit CIIO u cneumansuoctedt CIIO comuanbHO-
HKOHOMHUYECKOTO  mpoduiisi  NpodeccuOHATBLHOTO  00pa3oBaHUsl  MaTeMaTHKa
uzydaercs Oojiee  yriIyOJeHHO, Kak npoduibHas ydeOHas  JUCHMIUIMHA,
YUUTBHIBAIOIIAS CIELIM(PUKY OCBAaUBaEMbIX MPOGECcCUid WK CIelMaIbHOCTEH.

OT0 BBIpaXkaeTcsl B COJACPNKAHUU OOYUYEHHs, KOJIMUYECTBE YacCOB, BBIIEISIEMbIX
Ha W3Y4YCHHUE OTIEIBHBIX TEM IIPOTpPaMMbl, TIyOMHE WX OCBOCHHUS CTYACHTAMH,
o0BeMe 1 XapaKkTepe MPaKTUIECKUX 3aHITHH.

OO1ue 1eny U3ydeHuss MaTEMaTHKU TPAAUIIMOHHO PEAM3YIOTCS B YETHIPEX
HAIPaBICHUSX:

1) obmiee mpeacTaBieHne 00 UIIEAX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTYyaJIbHOE PAa3BUTHE;

3) oBiaseHre HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMUA U YMEHUSIMU;

4) BocIUTaTENLHOE BO3/ICHCTBUE.

[Tpodunuzanus neneit MaTeMaTuuecKoro 00pa3oBaHus OTpaKaeTCs Ha BEIOOpE
OPUOPUTETOB B OpraHu3alMy Yy4eOHOW JesTeNbHOCTH oOydarommxcsa. Jlis
COLIMAJIbHO-9KOHOMUYECKOTO Mpoduiii MpoPecCHOHANbHOIO 00pa30BaHUs BbIOOP
nejel cMmemaercss B IIParMaTUyecKOM — HaIpaBlEHUH, MPelycMaTpHUBAIOLIEM
YCWJICHHE U paclIUpeHUuEe TMPUKIATHOTO XapaKTepa H3y4YeHHs MaTeMaTHKH,
IIPEMMYLIECTBEHHONM OPHUEHTAllMA Ha AJITOPUTMHUYECKHM CTWJIb I03HABATEIBHOU
NEeATETBHOCTH.

N3yyenne maremMaTuku Kak NpopuibHOM 00meoOpa3oBaTenbHOl yueOHON
JTUCITUTUIMHBI, YYWTHIBAIONICH CIeU(PUKYy OCBaMBaeMbBIX CTyACHTaMHU TpodeccHii
CIIO nnu ciermansHOcTH CITO, 0O6ecnieunBaeTcst:

* BEIOOPOM PA3IMYHBIX MMOIXO0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;,

* (opMupoBaHMEM CHCTEMBl Yy4YE€OHBIX 3aJaHUM, O0OECTICYMBAIOIIUX
7 PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

* o0orarieHueM CreKkTpa CTUIeH ydeOHO! NesATeTbHOCTH 3a CUET COTJIACOBAHUS
C BEIYIIMMH JCSTEIBHOCTHBIMU XapaKTEPUCTHKAMU BBIOPAHHOW CHEIUATbHOCTU
CpenHero npogeccnoHalbHOTO 00pa30BaHUs COLMATIbBHO-3KOHOMHUYECKOTO MpOQuiis
38.02.06 ®unaHCHI.

Takum  oOpa3zoMm, peanu3anus COACpKaHUS  Y4EOHOM  JAUCIUIUIMHBI
OPUEHTHPYET Ha MPHOPUTETHYIO POJb MPOIECCYATbHBIX XapaKTePUCTHK y4eOHOH
paboThI, 3aBUCAIIUX OT Mpoduiiss MPoPeCcCUOHATLHOIO 00pa30BaHUS, MOJYyUYCHUS
OTBITa WCMOJB30BAHUS MAaTEeMAaTHKH B COJEPKATEIbHBIX M MPOPECCHOHATHHO
3HAYUMBIX CHUTYaIUsIX 10 CPAaBHCHHIO ¢ ()OPMATBHO-YPOBHEBBIMH PE3YJIbTATUBHBIMH
XapaKTePUCTHUKAMH OO0YUICHHSI.

CopepxaHve y4eOHOW JHUCUMIUIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMHU COJICPKATEIHHBIMUA JTUHUSMU O0YUEHUS MaTEMATHKE:

- anreOpanyeckas JMHUS, BKIIFOYAIOIIAs CHCTEMAaTHU3aINI0 CBEICHHUM O YHCTiax;
M3Yy4YE€HHE HOBBIX U 0000IIEHNE paHee U3YUEHHBIX onepannii (BO3BEICHUE B CTEICHb,
W3BJICUCHHUE KOPHS, JIOTapu(MHUpOBAHUE, CUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC W
oOpaTHbIE K HHUM); M3y4YCHHE HOBBIX BHJOB YHUCIOBBIX BBIPOKECHHH U (POpMYII;
COBEPIIICHCTBOBAHNE TMPAKTUYECKUX HABBIKOB M BBIYUCIUTEIIBHONW KYJIBTYPHI,



pacliMpeHre U COBEPILECHCTBOBAHUE alredpanyeckoro ammapara, copMHUpOBaHHOTO
B OCHOBHOM HIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUIO MAaTEMATUYECKUX U MPUKIIATHBIX
3azay;

- TEOPETHKO-(PYHKIMOHAIbHAS JIMHUS, BKJIIOYAIONIAs CHUCTEMaTU3ALMIO M
pacuiMpeHre cBeleHU O (YHKIUSX, COBEPIICHCTBOBAHME TIpadUUYECKUX YMEHMHI;
3HAKOMCTBO C OCHOBHBIMH HJIEIMU W METOJIaMH MAaTeMaTUYeCKOro aHajiu3a B
o0beMe, TMO3BOJIAIONIEM HCCIEAOBaTh JJEMEHTapHble (QYHKIUU U pemliarh
npocTeiire reoMeTpudeckue, GU3NIeCKue U Ipyrue MpuKIaaHble 3a1a4u;

- JHWHHUS YypaBHEHWH M HEPaBEHCTB, OCHOBAaHHAs Ha TMOCTPOCHHHU U
MCCJICIOBAaHUM MaTEeMaTHYEeCKHX MOJIENeH, MepeceKaromascs ¢ aaredpanyeckoil u
TEOPETUKO-PYHKIIMOHAIBHON  JIMHUSAMHA W BKJIIOYAIOIIas  pa3BUTHE |
COBEpIIICHCTBOBAHNWE TEXHUKU aireOpandeckux mpeoOpa3oBaHUl [UIs pelIeHus
YpaBHEHHH, HEPABEHCTB M CHCTEM; (OpMHpOBaHHE CIOCOOHOCTH CTPOUTH U
UCCIIEZIOBaTh MpPOCTEHIINE MaTeMaTHUYECKUe MOJENM IpPU PELICHUM MPHUKIaJHbIX
3a]1a4, 3aJ1a4 U3 CMEKHBIX U CIIELUAIbHBIX TUCIUILINH;

- TeOMEeTpUuecKas JMHMS, BKIIOUYAIOLIAs HArjsAHbIE TPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTYpax M HU3YYEHHE UX CBOMCTB, (POPMUPOBAHUE M Pa3BUTHE
OPOCTPAHCTBEHHOTO  BOOOpa)K€HHUs,  pa3BUTHE  CHOCOOOB  I€OMETPUYECKHUX
U3MEPEHHM, KOOPAUHATHOTO U BEKTOPHOTO METOJIOB JIJISl PELICHUSI MaTEeMAaTUYECKUX
U TIPUKJIQIHBIX 33/1a4;

- CTOXAcCTHYeCKas JTMHHS, OCHOBaHHAsI Ha Pa3BUTUU KOMOWHATOPHBIX YMEHUH,
MPEICTaBICHUA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX OKPYKAIOIIETo
MUpa.

N3yuenne o0meoOpa3oBaTeIbHOM yuyeOHOM AUCHUILIMHBI «MaTtemaTuka
3aBeplIaeTcs IMOJABEICHHEM HTOTOB B (popMe SK3aMeHa B paMKax MPOMEXKYTOUHOU
aTTecTanyy cTyAeHTOB B npouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ nonyyennem
cpeanero oomiero oopazosanus (IITICC3).

1.3. MecTo npeamera B yueOHOM IJIAHE

Vuebnsiii npeamer OVIL.04Y «MatemaTuka» siBIsieTCs y4€OHBIM MPEIMETOM
oOs3aTenbHOM TpeaMeTHo obnactu «Marematuka u  uHpopmatukay DOI'OC
cpeaHero oo1mero oopa3oBaHus.

VY4eOHblit IpeAMET OVIIL.0O4Y «Maremartuka» U3ydaercs B
obmeoopazoBarenbHoM 1uKiIe yuyeOHoro miaHa OITOIT CITO na 6a3e OCHOBHOIO
oO1ero oOpa3zoBaHus ¢ MoJlydeHHeM cpeaHero obmiero oopazoanust (IIIICC3) no
CHEIMATbHOCTH  CPEAHETO0  MPO(ECCHOHATBHOTO  00pa30BaHUS  COIMAIBHO-
skoHoMu4eckoro npoduiig 38.02.06 dunaHCHI.

B yue6nom mnane IIIICC3 no cnernuanbHOCTH CpeaHEro mpodecCuOHATBHOTO
oOpazoBanus coranbHo-d3KoHOMUYeckoro mpoduis 38.02.06 dunancel mecTo
yaeonoro npeamera OVIL.04 Y«Marematrkay — B cocTaBe 00IIe00pa3oBaTEIbHBIX
y4eOHBIX JTUCIUIUINH, (OPMHUPYEMBIX U3 OOS3aTEIBHBIX MPEAMETHBIX O0IacTei
®dI'OC cpemnero odmero obpaszoBanus, i crneruaiabHocTeld CIIO comumanbHO-
AKOHOMHUYECKOTO TTPOoduIIs MpodheCcCHOHAITBHOTO 00pa30BaHMUS.



1.4. Pe3yabTarhl 0CBOCHHS Y4eOHOI0 peaMeTa — JINYHOCTHBIE,
MeTanpeaAMeTHbIe, peIMeTHbIe

OcBoenue copgepxxkanus yudeOHoro mnpeamera OVYIL04Y «MaremaTuka»
00ecreunBaeT JOCTHKEHHUE CTYICHTaMU CIIETYIOIIUX Pe3yIbTaTOB:
* IUYHOCMHBIX:

— c(OpPMHUPOBAHHOCTh MPEACTABICHUNA O MaTeMaTHKe KaK YHHUBEpPCaIbHOM
A3BIKE€ HAYKH, CPEJICTBE MOJIEIMPOBAHUS SIBIICHUA U IMPOLIECCOB, UAECAX M METOAAX
MaTEeMaTUKH;

— MOHUMAaHWE 3HAYUMOCTHA MaTEMATUKH JJIsl HAYYHO-TEXHUYECKOTO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHHMSI K MaTeMaTHKE KaK K YacTH OOIIedYeIoBeUeCKOn
KyJIbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPHEH pa3BUTHA MaTEMaTUKH, 3BOJIOLHMEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa)xKeHUs,
AITOPUTMHYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIMMOM
Ut Oyymie mpoeCCHOHAIBHOMN JIeATeNbHOCTH, JUIsl TIPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIQJICHUE MAaTEeMATHMUYECKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOJIMMBIMU B
MOBCEIHEBHOM KU3HU, AJISI OCBOEHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCHUILIAH U
JTUCIUTUIMH MPOQPECCHOHAIIBHOTO IUKJIIA, JJIS MOJy4YeHus oOpa3oBaHUs B 00OJACTSX,
He TpeOyIOIUX YIIIyOJIeHHOW MaTeMaTHYeCKON MOATOTOBKY;

— TOTOBHOCTh W CIHOCOOHOCTH K 0OOpa3oBaHWIO, B TOM  YHUCJE
caM0o0Opa30BaHUI0, Ha NPOTSHKEHUU BCEH >KU3HU; CO3HATEIBHOE OTHOLIEHUE K
HETIPEPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOM mpodeccuoHaabHON U
OOIIECTBEHHOU JICATCIIHHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOM TBOPYECKOM U
OTBETCTBEHHOU JESATEIbHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOW pabOTe, COTPYAHHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIIECTBEHHO MOJIE3HOM, Y4eOHO-UCCIeN0BATENLCKON, TPOCKTHOM
U IPYTUX BUJAX JIEATEIbHOCTH;

— OTHOIICHHE K MPOoheCcCHOHATHHOM NESITEIbHOCTH KaK BO3MOKHOCTH YYaCTHS
B pELIEHWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX, OOIICHAIIMOHAIBLHBIX
npooiem;

* MmemanpeomMemHuix:

— YMEHHE CaMOCTOSATEIBHO ONPEEHATh LEIU AEATEIBHOCTH U COCTABIISTH
IUTaHBl  JICSITEIBHOCTH; CaMOCTOATENIBHO  OCYILECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JAESITENBHOCTh;, MCIOJIb30BaTh BCE BO3MOXHBIE PECYpPCHl AJis
JTOCTUKEHUS MOCTABJICHHBIX IEJIeH M peain3aluy TIAaHOB JEATEIbHOCTH; BHIOUPATh
YCHEIIHbIE CTPATEruH B Pa3INYHbBIX CUTYAIUsX;

— YMEHHE TPOJAYKTUBHO OOIIATHCI W B3aMMOJICMCTBOBATH B MPOIECCE
COBMECTHOM JAEATEIbHOCTH, YUYUTHIBATh MO3UIIMHU JPYTUX YYACTHUKOB JIEATEIIBHOCTH,
a2 pexTUBHO pazpemars KOH(PIUKTHI;

— BIAJCHUE HABBIKAMU TI03HABATEIHHOMW, Yy4EOHO-UCCIENOBATEIBCKON U
MPOCKTHOW JICATENHHOCTH, HABBIKAMHU pa3pelieHus MpoOsieM; CIOCOOHOCTh U



TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOHWCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/]ad,
NPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHUS;

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSATENIbHOM WH(MOPMAIMOHHO-
MIO3HABATEJIbHOM JNIEATEIIbBHOCTH, BKJIKOYas YMEHUE OPUEHTHUPOBATHCS B Pa3IMYHBIX
UCTOYHHUKAX MWHPOpMAIMKM, KPUTUYECKH OLEHUBATH W  HUHTEPIPETUPOBATH
uH(GOPMAIIUIO, TTOJIYYAEMYIO U3 PA3TUYHBIX HICTOYHUKOB;

— BJAJACHUE S3bIKOBBIMH CPEJCTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO
W3J1araTh CBOIO TOUKY 3PEHHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEACTBA;

— BIAJCHUEC HaBBIKAMH TIO3HABAaTEIbHOW pedIeKCHUH KaK OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUA W MBICIUTEIBHBIX IMPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUWM, TPAaHMI] CBOETO 3HAHUS W HE3HAHMS, HOBBIX MO3HABATEJBHBIX 3a]a4 U
CPEACTB JJISl UX JOCTUKECHHUS;

— 1EJEYCTPEMIICHHOCTh B MTOMCKAaX U MPUHITHU PEUICHUN, COOOPa3UTEIbHOCTh
U WHTYUIUSA, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJCTaBICHUHN; CIOCOOHOCTD
BOCIIPUHUMATh KPaCOTy U TAPMOHUIO MUPA;

* nPeOMemHbIX.

— c(hOpPMHUPOBAHHOCTh TPEJCTABICHUN O MaTeMaTHUKE KaK 4YacTH MHPOBOM
KyJbTYPhl U MECT€ MaTEMATHUKH B COBPEMEHHOM IMBWJIM3AIMHU, CIIOCO0AX OMUCAHUS
SIBJICHUM PEAJIbHOIO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

— c(OpMUPOBAHHOCTh TMPEACTABICHUM O MaTEMaTHYECKUX TMOHATUAX Kak
BOXHEUIIIMX MAaTEMaTUYECKUX MOJIENAX, IMO3BOJSIONINX OIKUCHIBATH M HU3Yy4aTh
pa3HbIe TPOLECChl W SIBICHUS;, IOHUMAaHUE BO3MOXHOCTH AKCHOMATHYECKOIO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

— BJIQJICHUE METOJIAMH JOKAa3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE HUX
MPUMEHATH, TPOBOJAUTH T0KA3aTEIbHBIE PACCYKACHHUS B XOJE PEUICHUS 3a/1aY;

— BJAQJCHHE CTAaHAAPTHBIMUA TMPHUEMAMH PEUICHHUS PAUUOHAIBHBIX U
UPPALUOHAIBHBIX, [TOKA3aTEIIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUHN U
HEPABEHCTB, UX CUCTEM; MCIIOJIb30BAHUE I'OTOBBIX KOMIBIOTEPHBIX IPOrPaMM, B TOM
yyciie JUId MOWCKA NYyTH PELIIEHHWS W WUIIOCTPAUHUM PEIICHUS YpPaBHEHUUW W
HEPABEHCTB;

—  c(hOpMHUPOBAHHOCTh  TPEJCTABIEHUA OO0  OCHOBHBIX  TOHSTHUSAX
MAaTeMaTH4YeCKOr0 aHaJIu3a U UX CBOWCTBAX, BJIAJCHHE YMEHHEM XapaKTepU30BaThb
noBeieHre QYyHKIIUMA, UCTIOIh30BaHUE MOTYYECHHBIX 3HAHUH ISl OTIUCAHUS M aHAJIM3a
pEAbHBIX 3aBUCUMOCTEN;

— BJIQJICHUE OCHOBHBIMU TOHATHSIMH O TUIOCKMX M MPOCTPAHCTBEHHBIX
reoMeTpudeckux (urypax, uX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHUSI
pacrio3HaBaTh reoMeTpuieckue GUrypbl Ha yepTexax, MOJACISIX U B peaJTbHOM MUDE;
MPUMEHEHHUE HM3YUYCHHBIX CBOMCTB reoMeTrpuueckux ¢uryp u Gopmys s peiieHus
F€OMETPUUECKUX 3a/1a4 U 3374 C MMPAKTUYECKUM COJICpKaHUEM;

— c(OpMUPOBAHHOCTH MPEACTABICHUNA O MPOIECCax W SBICHUSNX, UMEIOIINX
BEPOSATHOCTHBIA XAPAKTEP, CTATUCTHUUYECKHX 3aKOHOMEPHOCTSIX B PEAJIBHOM MUDE,
OCHOBHBIX NOHSATHUSAX 3JEMEHTAPHOW TEOPUM BEPOSTHOCTEH; YMEHHM HAXOIWUTh U
OIICHWBATh BEPOSITHOCTH HACTYIJICHUS COOBITUH B MPOCTEHIINX MPAKTHUUYECKHUX
CUTyallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHBIX BEJIMUUH;



— BJIAJICHUC HABBIKAMHW HCIIOJIb30BAHUA T'OTOBBIX KOMIIBIOTCPHBIX IIPpOrpamMm
ITpH PCIICHUHA 3aaa4.

1.5. KoiaunuyecTBO 4acOB Ha OCBOEHHE MPOTrPaMMbl Y4eOHOT0 MpeaMeTa
OO0s3aTenpHas ayauToOpHas yueOHasi Harpy3ka oOydaronierocs - 192 yacos.
CamocrosiTenbHas (BHeayIUTOpHAs) paboTa — 7 4acos.

Koncynpranuu- 4 yaca.

1.6. 3MeHeHus1, BHECEHHBbIE B Pa0041yI0 MPOrpaMMy M0 CPAaBHEHHUIO C
IIpumepHoii nporpammoii mo OO/L:

CokpaiieH 00beM 4acOBOW ayIMTOPHOM M CAMOCTOSITENILHON PadOThI C IIEJIbIO
WHTCHCHU(HUKAIUU TPO(HECCHOHATLHOM TOJATOTOBKM B paMKaX €€ HMHTErpalud ¢
00111e00pa30BaTeILHON MOJITOTOBKOM.
dopma kouTpos: Dk3amen (1-2 cemectp).

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O TIPEJMETA
OVIL.0O4Y «MATEMATHUKA»
2.1. O0bem yueOHOro nmpeaMeTa M BUbI Y4eOHOH padoThl

Bup yueOHo# padoThI O06bem yacoB




CymmapHasi yueOHasi HAPy3Ka BO B3aMMOIEMCTBUM C
npenojgaBarTeyemM

211

Camocmoamenvnas paboma 7
O0bem 00pa3oBaTeIbHON MPOrPaAMMBbI 192
B TOM YHCIIE:
TEOpETUIECKOe 00yUueHHe 80
nmabopaTopHbie PabOThI )
NPAaKTHYECKUE 3aHATHS 108
KypcoBas paboTa (IpOoeKT) )
KOHTpOJIbHAsI paboTa )
Camocmosamenvras paboma )
IIpome:xkyTouHasi arTrecTamusi NPoOoBOAUTCA B ¢Gopme 12

okzamena(l-2 cemecmp)




2.2. TemaTuyeckuii IJIaH U coaep:xanue yaeoHoi 1ucuumanabiOY .10 «MaTeMaTuka

HaumenoBanue | Coaepxanue yueOHOro Marepualia, JadopaTopHbie padoThl U NPAKTHYECKHE Oo6bem YpoBeHb
pa3aeioB H TeM 3aHSATHSI, CAMOCTOSAITEIbHAS PA60Ta 00YYAIOLIUXCSI (eCiiu NPedyCMOmpPeHbl) 4acoB OCBOECHUS
1 2 3 4
BBenenune 2 1
Marematuka B HayKe, TEXHUKE, SKOHOMHUKE, MH(DOPMAIMOHHBIX TEXHOJOTHSIX H 2
Beenenue MPaKTUYECKON JIeaTenbHOCTH. Llenu u 3a1aun u3ydyeHns MaTeMaTUKHU TP OCBOCHHUH
npodeccuit CI1O u cnennansHocteit CIIO.
Pasnea 1. 1. Anredpa 32
Conep:xanue yueOHOro MaTepuaJjia 8 1,2,3
Tema 1.1. [lenble n panuoHanbHbIe yncina. JeiicTBuTenbHble Yncaa. [lpubausicennvle 4
PazButTHe sviuucnenus. Komnnexcunole uucia.
IOHSITHSI O IIpakTnyeckune 3aHATHUSA 4
qHCIe ApudmeTrrueckue IeHCTBUS HaJl YUCIIaMHU, HAXOXKJIECHUE MPUOIMKEHHBIX 3HAUCHUN
BEIMYMH ¥ TIOTPEIIHOCTEW BBIYUCICHHUN (aOCOMIOTHOM M  OTHOCHTEIBHOMN),
CPaBHEHUE YHCIIOBBIX BBIPAKECHH.
Conep:kanue y4eOHOro MmaTepuasa 24 1,2,3
Kopuu u crenenn. KopHu HaTypanpHOM CTENEHU U3 YKCIIA U UX cBoKcTBa. CTeneHn 10
C palMOHAJIBHBIMM IOKa3aTEeNsIMU, MX CBoMcTBa. CTeneHUu C AeUCTBUTEIbHBIMU
Tema 1.2. nokazarensamMu. Ceoticmea cmenenu ¢ 0eticmeumeIbHblM NOKA3amenem.
Kopu, cremenu Jlorapudgm. Jlorapudm uwmcma. OcHOBHOE JIOFapI/Ig)MI/I‘I?CKOG TOXIECTBO.
e — JecsTuunble W HaTypajbHble jorapudmel. llpaBuna apeiictBuil ¢ norapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.
IIpeoOpa3zoBanue ajredOpanvyecKux BbIPAKEHUI. [IpeoOpazoBanue
paloHaIbHbBIX, HPPALMOHATBHBIX CTEIEHHBIX, TOKA3aTENbHbBIX U JTOrapu(hMUIECKUX
BBIPAKEHU.
IIpakTHyeckue 3aHATHS 14




Brrunciienre u cpaBHEHUE KOpHEW. BpinosHeHUe pacyeToB ¢ pagukanamu. Pemenue
MppanMoOHalIbHBIX ypaBHeHUN. HaxoxneHue 3Ha4eHU CTENEHEN ¢ palMOHAIbHBIMU
noka3zaresnsiMu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BbIpaKeHHUH, COAEpPKALIUX
cTerneHu. Pemenne noka3arenbHbIX YPAaBHEHUMN.

Pemenne mnpuknamHelx  3amad. HaxoxpaeHwe  3Ha4yeHW — jorapudma 10
IIPOU3BOJIBHOMY OCHOBaHUIO. Ilepexoxm OT OZHOrO OCHOBaHUA K APYromy.
Boruncnenue u cpaBHeHue jorapudmos. JlorapupmupoBaHue M MOTEHLIUPOBAHHE
BBIPAKCHU M.

[IpuOnm>keHHbIE BBIUMCICHHUS M PELICHUS
Jorapu(pMHUUECKUX YpaBHEHHII.

IMPpUKIIaIHbIX  3aJa4. Pemenue

Pa3znea 2. OCHOBBI TPUTOHOMETPHUH 26
Conep:kanue y4eOHOr0 MmaTepuasa 4 1,2,3
Tema Pagnannass mepa yrna. BpamarenbHoe aBmkeHue. CUHYC, KOCHHYC, TaHT€HC W 2
2.1.0cHOBHBIE€ | KOTAHT€HC YHMCJIA.
NOHATHSA IIpakTH4eckue 3aHATHS 2
PaanaHHbIi METON M3MEPEHUS YIJIOB BPALLICHUS U CBA3b C IPaJyCHOW MEPOU.
Tema 2.2. Conep:kanue y4eOHOro MmaTepuaja 6 1,2,3
OcHoBHbBIE ®opmynbl  TipuBefeHUs. Dopmyinbl  cioxeHus. DopMmynbl yaBoeHus Dopmyivl 2
TPUTOHOMETPHY | NOJOBUHHOZ0 Y2ld.
ecKue IIpakTnyeckue 3aHATUSA 4
TOKAeCTBA OCHOBHBIC TPUTOHOMETPUICCKUE TOXKIECTBA, (DOPMYJIIBI CIIOKCHHMS, YBOCHUS.
T ’3 Copnepxanue y4e0OHOIro MmaTepuaJjia 4 12,3
Hpeoeﬁl\:)z:;(;B.len [IpeoOpazoBanne CyMMBI TPUTOHOMETPUYECKUX (YHKIHUA B NpousBe/ieHne 1 2
4 mpocTefimmx NPOU3BENCHUSI B CYMMY. Buwipaoicenue mpucoHomempuieckux @yHKyuii uepes
MAH2EHC NOJIOBUHHO20 ap2yMeHmd.
TPUTOHOMETPHY
CCKUX IpakTnyeckune 3aHATHUSA § 2
- [IpeoOpazoBanre CyMMBbl TPUTOHOMETPUYECKHUX GYHKIHUNA B MPOU3BEICHUE,

npeoOpa3zoBaHuEe MPOU3BECHUSI TPUTOHOMETPUYECKUX (DYHKIIMI B CYMMY.




Tema 2.4.

Tpuronomerpuu

ecKue
YPaBHEHUS U
HepaBeHCTBA

Conep:kanue y4eOHOr0 MmaTepuaja

12

1,2,3

[Ipocrenmue TPUTOHOMETPUYECKUE
MpUSOHOMempuyecKue HepageHcmed.
OObpaTHbIe TpUrOHOMETpUYECKUE QYHKITMN. APKCUHYC, apKKOCHHYC, apKTaHTE€HC

YPaBHEHHS. Ilpocmetiwiue

IIpakTn4eckune 3aHATHS
[Ipocrenimme TPUTOHOMETPUUYECKUE YPAaBHEHUsT U HEPABEHCTBA.
TPUTOHOMETPUUYECKHE (PYHKIIUU: aPKCUHYC, ApPKKOCUHYC, apPKTAHTEHC.

OO6paTHbIC

Pa3gea 3.

DYyHKIUHU, UX CBOMCTBA U rpaduxku

Tema 3.1.
DyHKIMH, UX
CBOMCTBA U
rpaguxku

Copepxanue y4e0HOro MmarepuaJjia

1,2,3

@Oynxknuu. OOnacTe ONpeneseHUuss U MHOXKECTBO 3HAa4YeHWi; rpaduk (yHKLIHH,
MOoCTpoeHue rpaduKoB GYHKUIUMA, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.

CgoiictBa ¢yHKuMH. MOHOTOHHOCTH, YETHOCTb, HEUYETHOCTb, OTPAHUYECHHOCTb,
NePUOANYHOCTh. [IpoMEeXyTKM BO3pacTaHusi ¢ yObIBaHHS, HauOoOJbIIee U
HAaUMEHbIIIeE 3HAYCHUS, TOYKH OKCTpemyMa. ['paduueckas HWHTEpHpeTaIusl.
[Tpumeps! GyHKIMOHATBHBIX 3aBUCHUMOCTEH B pEaJbHBIX MPOIECCaX U SBICHUSX.
Apudmernueckue ornepanuu Haj GyHKuusIMU. CroxxkHass GYHKIUS (KOMITO3HIIHS).
Iousmue o nenpepvignocmu hyHKyuu.

Oopatuble pyHkuuu. Obaacmov onpedenenuss u 001ACMb 3HAYEHUL O0OPAMHOLL
dyukyuu. I pachux obpamnotl pynkyuu.

IIpakTnyeckune 3aHATHS

[Ipumepsl 3aBUCHMOCTEN MEXAY IIEPEMEHHBIMU B pPEajbHBIX IIpoleccax U3
CMEeXHBIX aucuuiuinH. Onpenenenue Qynkiuii. [loctpoenne u yrenue rpaduxon
¢yukuuid. MccnenoBanue ¢pynkuuu. CBONCTBA JIMHEWMHOW, KBaAPaTUUYHOM, KYCOYHO-
JUHEHHON U ApoOHO-TMHENHHOW (QyHkiuil. HenpepbiBHblE W TNEepUOAUMYECKUE
¢yuknuu. CBoiicTBa U TpaduKku CHUHYCa, KOCHHYCa, TaHIeHca M KOTaHTEHCa.
O6patnbie ¢pyHKIMU 1 uX rpapuku. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIIH.

Tema 3.2.
CreneHHble,

Conep:kanue y4eOHOro MmaTepuaja

11

1,2,3

Onpenenenus ¢yHKiui, ux cBoWcTBa M rpaduku. [IpeobpasoBanus rpadukos.




nokasartejibHble, | [lapamensHbIil mepeHoc, CHMMETPUST OTHOCHTEIEHO OCel KOOPJIWHAT U CHMMETPHUS
JorapumMuyecKk | OTHOCUTEIIFHO Hayajla KOOPIWHAT, CUMMETpPUS OTHOCHTEIBHO MpPSIMOH Yy = X,
ue u pacTsHKEHUE U CKaTHE BJIOJIh OCEH KOOPIUHAT.
TpuroHomerpu4 | [lpakrudyeckue 3aHATHSA 6
eckne GpyHkumuu. | [IpeoOpa3zoBanust rpaduka (ynknuu. ['apmonuueckue konebanus. IlpuxnanHbie
Oo0paTtHble 3anaun. [lokazaTtenbHble, JOorapupMUUECKHE, TPUTOHOMETPUUYECKUE YPaBHEHUS U
TPUTOHOMETPHUY | HePAGeHCMEdA.
eckne pyHkuuu | CaMocTosiTeJIbHAsE padoTa 00y4aronuXcst 3
- [logroroBka noknaaa Ha Temy «Cl0KeHHe TaApMOHUYECKHUX KOJICOaHHI
Pa3nea 4. Havana marematuyeckoro anaausa.MHTerpaJ u ero npuMeHeHue 30
Conep:kanue y4eOHOro MmaTepuasia 22 1,2,3
ITocaenoBaTe ILHOCTH. CnocoOb1 3aaHus u CBOICTBa YHCIOBBIX 8
MOCJIeI0BATEIbHOCTEM. llonsmue 0 npeoene nocn1e008amenbHOCMU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAe008amenlbHOCU.
CymMupoBaHue mocienoBareiabHocTel. beckoHeuHo yObiBaromas reoMeTpuyeckas
MIPOTPeECCHs U €€ CyMMa.
IIpousBoanasi. IloHsiTue O TPOU3BOAHOW (YHKIMH, €€ TEeOMETPUYECKUU H
Tema 4.1. dusnueckuii cMbICI. YpaBHEHUE KacaTelbHOW K rpaduky Qynkiuu. [IpousBoanbie
Havana CYMMBI, Pa3HOCTH, [POM3BEIEHHUS, 4YacTHbIE. [IpOM3BOIHBIE  OCHOBHBIX
MaTEMATHYUECKO | 5jevenrapabix (yHkuuit. [IpuMeHenre MPOM3BOIHON K UCCIENOBAHMIO (DYHKIMN U
r'0 aHa/n3a HOCTPOEHHIO TPahUKOB. [Ipouszeoonvie 0Opamuon QyHKyuY u KOMROIUYUL DYHKYUL.
[Tpumeps! UCTIONB30BAHUS TTPOU3BOIHON TSI HAXOXKJACHHS HAWIYYIIIETO PEIICHUS B
MPUKIAAHBIX 3a7a4ax. Bropas mpow3BoAHAas, €€ T€OMETPUUYCCKUNA U (PU3UUSCKHMA
cMmbIci. Haxoxxaenue ckopocTu Juist mporiecca, 3aaHHoro GopMysion u rpadukom.
IIpakTHUyeckue 3aHATHS 14

Yucnosas MMOCJICA0BATCIIBHOCTD, crocoObl  ee 3aJaHus1, BBIYMCICHHUA YJICHOB
MoCJI€A0BATCIIBHOCTH. Hpez[en MIOCJICA0BATCIIBHOCTH. beckoHeuHo Y6I>IBaIOH_IaH
IrCOMCTPHUUCCKas ITPOTPCCCUs. HpOI/IBBO,Z[HaHI MEXaHUYECKUM U I‘COMCTpI/I‘ICCKI/Iﬁ




CMBICJI TIPOM3BOJHOW. YpaBHEHHE KacaTelnbHOW B oOmem Buue. [IpaBuna u
dbopmynsl auddepeHIupoBaHus, Ta0IUIa MPOU3BOIHBIX 3JIEMEHTAPHBIX (YHKITHM.
HccnenoBanne (yHKIMU C MOMOIIBI0 MPOU3BOAHON. HaxoxaeHue HauOosbIIero,
HAWMEHBIIIETO 3HAYCHHS M SKCTPEMAJIbHBIX 3HAYCHUHN (PYHKITHH.

Tema 4.2.
HuTerpain u ero
NpPUMEHEHHUE

Conep:kanue y4eOHOro MmaTepuasa

1,2,3

IlepBooOpa3nasi W wuHTerpajd. IIpuMeHeHue oOmNpeaeICHHOT0 WHTErpaisa s
HAXOXKJECHUS IUIOIAAA KpuBOJIMHEWHOM Tpaneuuu. Dopmyna HerotoHa—
Jletitbnuna. [Ipumepsl mpuMeHEeHUsT HHTerpaia B (DU3UKE U TCOMETPUH.

IIpakTHyeckue 3aHATHS
WNuterpan u mnepBooOpasHas. Teopema Hprotona—IJleitonuma. Ilpumenenue
WHTETpasia K BBIYUCICHUIO (U3NYECKUX BETUYHH U TUIOMIA ICH.

Pa3gea S.

YPaBHeHI/IH H HEPABCHCTBA

Tema 5.1.
YpaBHeHus U
HepaBeHCTBA

Copnepxanue yueOHOro marepuaJjia

16

1,2,3

YpaBHeHUsT ¥ CHCTeMbl YpaBHeHMH. PanuoHanbHbBIE, HppAMOHAIBHbIC,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUYECKHE YPABHEHUS M CHUCTEMBL. PaBHOCHIBHOCTH
YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIE MPUEMBI UX pelleHus (pa3ioxKeHue Ha
MHO>XHTEJIY, BBEJICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, Tpa)UUECKUN METON).
Hepasencrsa. Panmonainensie, VppaLMOHAIBHBIE, [I0KAa3aTeJIbHbIE 51
mpuzonomempuyeckue HepaBeHCTBAa. OCHOBHBIE PUEMBI UX PELLICHHUS.
HUcnonb3oBanue CBOMCTB M rpauKkoB (PYHKUMH NPH pPelIeHMM YPABHEHHMH U
HepaBeHCTB. MeTon uHTepBaioB. M300pakeHHe Ha KOOPAWHATHOM IIIIOCKOCTU
MHOKECTBAPELIEHN YPABHEHUN U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX CUCTEM.
Hpuxkiaagusie 3agaunm [IpumMeHeHHME MaTEMaTUYECKUX METOJOB JUISl PELICHUS
colepKaTeNbHBIX  3a/lad W3  Pa3jM4HbIX OOJacTell HayKd ¢ IPaKTUKH.
HNuTepnperanus pe3ysibraTa, y4eT peajbHbIX OTPAHUYCHUM.

IIpakTnyeckune 3aHATHS
Kopuu ypaBuenuii. PaBHocmiibHOCTh ypaBHeHU. [IpeoOpa3zoBanue ypaBHEHUH.
OcCHOBHBIE NIPUEMBI PENIEHUS YPaBHEHUI. PellieHne cCUCTEM ypaBHEHHUI.

10




Hcnonb3oBanne cBOMCTB U rpadukoB (PyHKUIUN AJIs pEelICHUs] YpaBHEHHUH U
HEPAaBEHCTB.

Paspned 6. KomOunaropuka, CTaTUCTHKA M TEOPUs BEPOATHOCTEH 18
Conep:kanue y4eOHOro MmaTepuasa 1,2,3
OCHOBHbIE MOHATHS KOMOMHATOPUKH. 3aJaud Ha IMOJACYET YHCIA Pa3MEIECHUM,
MepecTaHoBOK, coueTtaHuil. Pemenue 3amau Ha mnepedop BapuaHTOB. PDopmyna

Tema 6.1. ounoma Hprotona. CpoiicTBa OMHOMHUHAIBHBIX KOA(PULIUEHTOB. TpeyroabHUK

DJIeMEeHTBbI Iackans.

koméuHaTopukn | IIPaKTHYeCKHe 3aHATHS

Wcropust pa3BuTHs KOMOMHATOPUKU, TEOPUH BEPOSITHOCTEH U CTATUCTUKHU U UX POJIb
B pa3mMuHbIX  cdepax  dYeIOBEUECKOW  Jku3HeAesTenbHOcTU.  [IpaBuiia
KOoMOuHaTOpUKH. PermeHue KoMOMHATOpPHBIX 3amad. Pa3Menenus, codeTaHusi u
nepectaHoBkU. bunom Herotona u tpeyrosnbsHuk [lackans. [Ipuknagaelie 3anayn.
Conep:xkanue y4eOHOro MmaTepuasia 1,2,3
CoObITHE, BEpOSTHOCTH COOBITHSI, CII0KEHUE U YMHOXKEHHUE BeposiTHOCTEH. [lonamue

Tema 6.2. 0 Hezasucumocmu cobvimuu. JuckpemHnas CAyyauHas —GeIUYUHA, 3AKOH ee

DJIeMeHTbI pacnpeoenenus. Hucnoevie xapakmepucmuky OUCKPEemHOU CAYYAUHOU GelUdUHbL.

TeOPUN | [Jonsimue o 3aKoHe HONLUUX HUCEN.
BEPOSITHOCTEN | TThakTHyeckue 3aHATHS

Knaccuueckoe omnpeneneHue BEpOSITHOCTH, CBOMCTBA BEpPOSITHOCTEH, Teopema o
CyMMe BeposATHOCTEN. Brruncnenne BepostHocTen. [Ipukinaanbie 3anayn.
Conep:xkanue y4eOHOro MmaTepuasa 1,2,3

6.3. DJIeMeHThI
MaTeMaTH4YeCKO
M CTATUCTHKHU

[IpeacraBnenrie gaHHBIX  (TaONMUIBI, JUArpaMMbl, TpapuUKH), 2eHepalbHds
COBOKYNHOCMb, 8b100pPKA, cpedHee apupmemuueckoe, meouana. [lonamue o 3adauax
Mamemamuyeckou cmamucmuku. Pewenue npaxmuueckux 3adau c¢ npumenenuem
8EPOSIMHOCHHBIX MEMOO08.




IIpakTHyeckue 3aHATUSA
IIpencraBienne 4nciioBbIX AaHHbIX. [Ipuknaaasle 3aqaum.

Pa3zgen 7

I'eomeTrpus

Tema 7.1.
IIpsimble u
IUIOCKOCTH B
MPOCTPAHCTBE

Conep:kanue y4eOHOro MmaTepuasa

16

1,2,3

B3anmHoe pacnonokeHue AByX MPsIMBIX B IpocTpaHCcTBe. lapamiensHOCTh TpsAMON
n miockoctu. IlapamrensHocTh TIOCKOCTEW. [lepneHAMKYIIpHOCTH NpAMOW U
IUIOCKOCTH. llepneHauKynsap W HAKJIOHHAS. YTOJI MEXAY IPSAMOM U IUIOCKOCTBIO.
JIByrpaHHbplii yrojl. Yrojl MexXAy IUIOCKOCTAMU. IlepneHIuKyIsipHOCTh JBYX
iockocTel. ['eomerpuueckue mpeoOpa3oBaHUsl MPOCTPAHCTBA: NapaUIEIbHBINA
IIEPEHOC, CUMMETPHUSA OTHOCUTEIIBHO IUIOCKOCTH. IlapasienbHoe IPOEKTUPOBAHME.
IInowaov opmoeonanvuoil npoexyuu. N300pakeHne npoCcTpaHCTBEHHBIX GUTYP.

IIpakTHyeckue 3aHATHS

[Ipr3HaKku B3aMMHOIO PACHOJIOKEHUS NPSIMBIX. YTOJ MEXKIy NpsAMbIMH. B3auMHoe
PACIIOJIOKEHHUE MPAMBIX U IIOCKOCTEN. [lepneHanuKysap 1 HaKIOHHAs K TUIOCKOCTH.
Yron Mmexay npsiMOM U INIOCKOCTBIO. T€OpeEMBI 0 B3aMMHOM PACIIOJIOKEHNUN TPSIMOMN
U Iockoctu. Teopema o0 Tpex meprneHaukyispax. I[Ipu3sHaku w cBolcTBa
MapajulesIbHBIX M MEPIECHIUKYISIPHBIX IUIOCKOCTEW. PaccTossHue OT TOYKM [0
IJIOCKOCTH, OT NPSIMOM JI0 IUIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTSAMH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPAMBIMU, MEXKIY MPOU3BOIBHBIMU (PUTYpaMu B IPOCTPAHCTBE.
[lapannenbHoe NPOEKTUPOBAaHME W €ro CBOWCTBA. Teopema o niowaou
OPMOCOHANILHOU ~ NPOeKyuu  MHO20Y207bHuUKa.  B3aMMHOE  PacIoJIOKEHHE
MIPOCTPAHCTBEHHBIX PUTYD.

Tema 7.2.
MHororpaHHuKk
71

Conep:xkanue y4eOHOro MmaTepuasa

12

1,2,3

Bepmunbl, pebpa, rpanum MHOrorpaHHuka. Pazeepmka. MHuococpanHble yenul.
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.

[Tpusma. Ilpsimass u naxnouwnas npusma. llpaBunbHas npusma. [lapannenenunesn.
Ky0.




[Tupamupga. IIpaBunbHas nupamuga. YcedeHHas nupamuaa. Terparap. Cummerpun
B KyOe, B mapamienenunene, B npusme u nupamujae. Ceuenuss kyda, IpU3Mbl U
nupamubl. IIpencraBieHne o0 NpaBWIBHBIX MHOTOTpaHHHUKAax (TeTpa’iape, Kyoe,
OKTa’Ipe, JOJAEKAdAPE U UKOCAIAPE).

IpakTHyeckue 3aHATHUS 4
Paznuunble Buabl MHoOrorpaHHukoB. Mx wu3oOpaxenusa. CedeHus, pa3BepTKU
MHOTOrpaHHUKOB. [11011a/1b MOBEPXHOCTH.
CamocrosiTesibHAsA padoTa 00y4YAKOIINXCS 4
- [loaroroBka npe3enTtanuii Ha TeMy «lIpaBuiibHBIE U TOJTyTIPAaBUIIbHBIE
MHOTOT'PAHHUKNY
Conep:kanue y4eOHOro MmaTepuasa 8 1,2,3
Tema 7.3. Tena u | LIMIHMHIDP U KOHYC. YcedeHHbIN KOHyC. OCHOBAaHUE, BBICOTA, OOKOBasi IOBEPXHOCTD, 4
NOBEPXHOCTH oOpasyroiasi, pa3BepTrka. OceBble CEUEHUS U CEUYEHMs], NapaJljIeIbHble OCHOBAHUIO.
BpauIeHust [Tap u chepa, nx ceuenus. KacarenbHas miI0CKOCTh K cdepe.
IIpakTHUyeckue 3aHATHS 4
Buasl cummerpuii B npoctpancTBe. CHMMETPHS TEN BPAIIEHUSI U MHOTOTPAHHHUKOB.
Conep:xxanue yueOHOro MaTepuajia 10 1,2,3
O6neM u ero uzmepenue. MurerpansHas popmyna oobema. opmyiibl 00beMa Kyoa, 4
Tema 7.4. OPsIMOYTOJIBHOTO — MapajUleNienunenia, MOpusMbl, IwmHapa. Dopmysnasl  oObeMa
Wsmepenusi B | TMPaMuIbl ¥ KOHYca. DopMysibl IUIOM[AM MOBEPXHOCTEH LMIMHIAPA U KOHYCA.
reoMeTpun ®opmyibl 00bema mapa u mwiomagu chepsl. [lonodue Ten. OTHOLEHN TUIOIAEH
MTOBEPXHOCTEH 1 00HEMOB TTOJOOHBIX TEII.
IpakTHyeckue 3aHATUSA 6
Brruucnenne mionianeii 1 00beMOB.
Tema 7.5. Conep:kanue y4eOHOT0 MaTepuaJia 8 1,2,3
Koopunathl B | [1hgvoyronsuas (nexapTosa) cucTeMa KoOpAHHAT B IPOCTpAHCTBE. DopMyla 4




BEKTOPBI pPacCTOSHUS MEXITY IByMSI TOUKaMU. Y paBHEHUs ChEepPbl, NIOCKOCU U NPAMOU.
Bekropbl. Moayiie BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha Yyucio. PaszimokeHnne BEKTopa 1o HanpaBiICHUAM. Y TOI
MEXKy AByMs BeKkTopamu. [Ipoexkuus BekTopa Ha ocbk. KoopauHaTtel BekTOpa.
CkansipHoe npou3BeZeHUe BEKTOPOB. Vcnoas30BaHne KOOPAUHAT U BEKTOPOB IIPH
pELICHUM MaTEMaTUYECKUX U NIPUKJIAHBIX 33/1a4.

IpakTnyeckune 3aHATHUSA 4
Bexkropsl. [lelicTBus ¢ BEKTOpamu. JlekapToBa crucTeMa KOOpIAWHAT B IPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, CPEPBI, MIOCKOCTH. PaccTosiHuEe MEXKIy TOUKAMHU.
JIefcTBUS ¢ BEKTOpaMU, 3aJaHHbIMU KoopAuHaTaMu. CKaJsIpHOE IIPOU3BEACHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE NPAMON U INIOCKOCTH. Vcnionb30Banne BEKTOPOB
IIPU JOKA3aTENBCTBE TEOPEM CTEPEOMETPHMU.

Bcero: 195

JIJist XapaKTepUCTUKU YPOBHSI OCBOEHHUSI yUeOHOTr0 MaTepraa UCIOIb3YIOTCA CAEAYOIIe 0003HAYCHUS:

1. — o3HakoMUTENbHBIN (Y3HABAHHUE U3YYEHHBIX 00BEKTOB, CBOMCTB);

2. — pEenpOAYKTHUBHBIN (BBINOJHEHUE NEATEIBHOCTH MO 00pasily, MHCTPYKLHU, METOJUYECKHMM PEKOMEHAALUSIM WU T0A
PYKOBOJICTBOM).

3 - IpOAYKTUBHBIN (IJIAHUPOBAHUE U CAMOCTOSITEJIbHOE BBIMIOJIHEHUE NEATEIbHOCTH, pEUIeHHE MPOOJIEMHBIX, CUTYyallMOHHBIX
3a7JaHUM ).



Tembl HHIWBUAYAJIBbHBIX ITPOCKTOB:

. BexTops! B mpocTpaHCTBE.

. BekTopHOe 3a1aHue IpsIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

. Benukue maTeMaTuku JpeBHOCTH.

. Benukue maTeMaTUKy U UX BEITUKUE TEOPEMBI.

. Benmukoe uckycctBo u xku3Hb [xeponamoKapaaHo.

. B3aMoCBA3b apXUTEKTYPhl 1 MAaTEMAaTUKH B CUMMETPHHU.

. l'eomerpust EBkiinia, Kak neppasi Hay4Hasi CUCTEMA.

. 'eomeTtpus JIoGaueBCKOro Kak mpuMep akCHOMaTHUYECKON TEOPHH.
. 'eomeTtpust hopmbl B HCKYCCTBE.

O© 00 NO O Wb

10. 'eomeTpust MHOTOTPAaHHUKOB.

11. I'paduku 3€MeHTapHBIX PYHKIUN B PUCYHKAX.

12. I'padmyeckoe penieHne ypaBHEHHI 1 HEPABEHCTB.

13. 3agaun Mmexanudeckoro nmpoucxoxaenus. (I'eomerpus macc,
HKCTPEMAJIbHBIE 3a/1a4H).

14. NnTerpan u ero NpruMEHEHUE B )KU3HH YEJIOBEKA.

15. Ucnonp30BaHue BEKTOPOB B HAyKaX M MPAaKTUYECKOM KU3HU.
16.UccnenoBanue ypaBHEHUI 1 HEPABEHCTB C MTapaMeTPOM

17. KommieKCHbIE U TUIIEPKOMIUIEKCHBIE YUCIIA.

18.KoHnnueckue ceueHus: M MX MPUMEHEHUE B TEXHUKE

19. KpacuBsie 3a1a4il B MaTeMaTHKE.

20. Jlorapudmuueckas GyHKIHS U €€ MPUMEHEHUE B )KU3HH YEJIOBEKA.
21. Matematuka u pusmocodusi.

22. MaTtemaTH4eCcKre CEKpeThl mupaMul ApeBHero Erurmra.

23. MatemaTuka B OyayIieit CrieruaibHOCTH.

24. HenipepbIBHBIE IpoOH

25. Hecrangaptasie Moenu apuMETHKY.

26. [TapannenpbHOE TPOCKTUPOBAHNE

27. Iloctpoenue rpadukoB GyHKIIUN, COIEPKAIIUX MOTYIb.

28. IlpaBuibHBIC U MOTYIPABHIIbHBIE MHOTOIPAHHUKH.

29. TlpeasicTopusi MAaTEMAaTUYECKOTO aHAIM3a, 3HaYCHHE MPOU3BOIHOM B
pa3IMUHBIX 001aCTAX HAYKH.

30. ITpumeHeHue no100us TPEYTOIBHUKOB MIPU U3MEPUTEIBHBIX pPaboTax.
31.IlpuMeHeHue CIOKHBIX MTPOIIEHTOB B SKOHOMHYECKHUX pacyeTax.

32. IIpupoaa u UCTOPHSI KOMIUIEKCHBIX YUCEIL.

33. [Ipon3BoaHas B SKOHOMHKE U OMOJIOTHH.

34. Tlpou3BoiHas U €€ MPAKTUIECKOE TPUMEHEHHUE.

35. IIpocreiimme npeodpazoBanus rpadukoB GyHKINMA: 1edhopMaIuu 1



CIBUTH.

36.
37.
38.
39.
40,
41.
42.
43.

44
45

3

CBolicTBa TPUTOHOMETPUYECKUX (PYHKIUN: TApMOHUYECKUE KOJICOaHUSI.
CummMmeTpus B IPUPOAE U apXUTEKTYPE.

C1o>XHBIE IPOLEHTHI B pEAIbHOW KU3HMU.

Cpennue 3Ha4eHUs! U X IPUMEHEHUE B CTATUCTHUKE.

CxeMbl TOBTOPHBIX UCTIBITAHUI bepHyn

Tpuronomerpust BOKpYT Hac.

QYyHKINH B KU3HU YEIIOBEKA.

@pakTabl: TEOMETPUS KPACOTHI.

. Uucno «e» u ero TaHsl.

. Marnueckue KBagparsl.

. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEEHOI
AEATEJIBHOCTHU OBYYAIOIIIUXCA



Conep:xanue

XapaKTepMCTmca OCHOBHbBIX BU/JI0OB JI€ATC/ILHOCTH CTYACHTOB

00y4eHus (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
O3HaKOMJIEHHE C POJIbI0 MATEMATUKU B HAYKE, TEXHUKE, IKOHOMUKE,
UH(GOPMAITMOHHBIX TEXHOJOTUSX M TMPAKTHUYECKOW JeATEeTbHOCTH.
BBenenue

O3HaKOMJICHHE C IEISIMH W 3aJa4aMHi W3YYCHHUS MAaTeMaTHK{ TpU
ocBoenuu npodeccuiit CIIO u cnenuansHocreit CI10.

1. AJITEBPA

Pa3zButune nouarusa
0 YMCJIe

BoinonHenne apudmeTHdeckux AEUCTBUI HaJ 4YHCIaMH, COYeTas
YCTHbIE W TUChbMEHHBbIE MpuemMbl. HaxoxkaeHue NpuOIMKEHHBIX
3HAYCHUN BEJIMYMH U TOTPEIIHOCTEH BBIYMCICHUHN (a0COMIOTHON H
OTHOCUTEJILHOW); CpaBHEHHE YHCIOBBIX BbIpakeHUW. Haxoxxnenue
OIUOOK B MPeoOpa30BaHUAX U BBIUUCICHUSAX (OTHOCUTCS KO BCEM
MYHKTaM IPOTPAMMBI).

KopHu, crenenu,
Jorapugmsl

O3HakOMJICHHE C TIOHSATMEM KOpPHA N-U CTENEHW, CBOWCTBAMH
pPaIUKaJIOB M NpaBWJIaMH CpaBHEHHs KOpHeH. PopmylMpOBaHHE
ONPENEIICHUS] KOPHS M CBOMCTB KOpHEW. BpIunclieHHME UM CpaBHEHHE
KOpHEH, BBIIIOJIHEHHE NMPUKUIKHU 3HauyeHus1 KopHs. [IpeoOpa3zoBanue
YUCJIOBBIX M OYKBEHHBIX BBIPOKECHHM, COAEp)KAIUX pPaTUuKaIIbIL.
Boeinonnenue pacueroB mo (GopmynaM, COJEpKallUM paJuKallbl,
OCYIIECTBIISIE HEOOXOJMMbIE TIOJCTAHOBKM M IpPeoOpa3oBaHUI.
OnpeneneHrne paBHOCWIBHOCTH BBIPAXKEHU C pagukaiaMy. Pemenne
UPpalMOHAIBHBIX ypaBHEHUI. O3HAKOMIIEHHE C ITOHSATHEM CTEIICHHU C
JNEUCTBUTEIBHBIM II0Ka3artesneM. HaxoxzaeHue 3HAUYEHUM CTEIlEeHU,
UCTIOJNb3ysl NpU HEOOXOJUMOCTH HWHCTPYMEHTAJBHBIE CPEICTBA.
3anuchiBaHUE KOpPHSA N-Ml CTENEHM B BUJAE CTENEHU C JPOOHBIM
nokazarejieM W Hao0opoT. DopMynHpoBaHUE CBONCTB CTEMEHEH.
BrrunciieHne creneHen ¢ pauuoHaIbHBIM MOKA3aTENEM, BBINOJHEHHE
MIPUKUAKA 3HAYCHUS CTEIICHH, CpaBHEHHUE CTEIICHEM.
[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COAEPKALIUX
CTEIICHH, IPUMEHSISI CBOMCTBA. PenieHne noka3aTeabHbIX YPABHEHHM.
O3HakOMJIECHME C TNPUMEHEHHEM KOPHEM MW CTENEHEW mpH
BBIYUCJICHUN CPEIHUX, JEICHUM OTpPE3Ka B «30JIOTOM CEUYCHUN».
Pewenne npukiagHbIX 3a1a4 Ha CIOYKHBIE ITPOLICHTHI.

IIpeoOpa3zoBanue
ajireOpanvecKux
BbIPaKEHU M

Brinonnenune mnpeobpa3oBaHuil BhIpaXEHUN, TPUMEHEHHE (OpMYII,
CBSI3aHHBIX CO CBOWMCTBaMHU cTeneHed u sorapupmon. OmnpeneneHue
o0JacTl JOMYCTHUMBIX 3HAUYEHUN JOrapu(MUUECKOTO BBIPAKECHHUS.
Pemenue norapuMuyeckux ypaBHEHHI.

2. OCHOBBI TPUTOHOMETPHUU

OCHOBHBIC MOHATHUSA

N3ydyeHnne panriaHHOrO METOJa M3MEPEHMSI YIJIOB BpALCHUS U HX
CBS3U C TpaaycHoil wmepoi. M3o0pakeHue yrioB BpaiieHUs Ha
OKPYHOCTH, COOTHECEHUE BEJIMYMHBI yIJIA C €r0 PaCIOJI0KEHUEM.
dopMynHpoBaHUE ONPEICTICHUN TPUTOHOMETPUUSCKUX (DYHKITHI 1J1s
YIJIOB IOBOPOTAa U OCTPBIX YIJIOB NPSMOYTIOJIBHOTO TPEYTOJIbHUKA U
00BSCHEHNE UX B3aMOCBSI3H.




OcHOBHBIE
TPUTOHOMETPHUYECK
e TOXKIeCTBAa

[IpuMeHeHrne OCHOBHBIX TPUTOHOMETPUUECKUX TOXKAECTB A
BBIYKCIICHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKIUH 1O OJHOU U3
HUX.

IIpeoOpa3oBanusi
NnpocTelImx
TPUTOHOMETPHYECK
UX BbIPaKeHUI

N3ydyeHne 0CHOBHBIX (POPMYJI TPUTOHOMETPHUH: (POPMYJIBI CIIOKEHMS,
YABOEHUS, MPEOOPa30BAHUSA CYMMbI TPUTOHOMETPUYECKUX (PYHKITHI
B IPOU3BEJICHUE W MPOU3BEIACHUS B CyMMYy M NPHUMEHEHHE IpU
BBIYMCIICHUH 3HAYE€HHUS] TPUTOHOMETPHUUYECKOTO BBIPAXKEHUS H
ynpoueHus: ero. O3HaKOMJIEHHE CO CBOMCTBAMHU CHUMMETPUU TOYEK
Ha €IMHUYHOU OKPYKHOCTH M MPUMEHEHHE MX JJIs BbIBOJA (HOpMYII

MIPUBEJCHUSI.
Pemenne 1o ¢opMyraM U = TPUTOHOMETPUUYECKOMY  KpYIy
Mpocreiimue IPOCTENIINX TPUTOHOMETPUUECKUX ypaBHEHU. [IpumMeneHne oomux
METOJIOB  pEIIEHUs YypaBHEHUM (TpuUBEJEHUE K JIMHEHHOMY,
TPUTOHOMETPHUYECK
He ypaBHeHus! KBaJPaTHOMY, METOX PaslOKEHAs HA MHOKHTENH, 3aMEHbI
HEPEMEHHOM) TMpH PpPEIIEHUH TPUTOHOMETPUUECKUX YpPaBHEHMH.
Hepagencrsa YMenue OTMEYaTh  HAa  Kpyre  pEmeHus  MPOCTEHIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB.
A O3HaKOMJICHHE C TMOHSATUEM OOpAaTHBIX TPUTOHOMETPUYECKHUX
apllc)ll:(c)zl:li’;,c, ¢ynkuuid. W3ydeHue omnpenerieHWid apKCHHYCa, apKKOCHHYCA,
apKTaHreHca u4ucia, (QopMylIHpoBaHME UX, HW300paKeHHE Ha

APKTAHT€HC YHMCJIa

€UHUYHON OKPY>KHOCTH, IPUMEHEHUE NPU PENICHUH YPAaBHEHU.

3.

®YHKIMU, X CBOUCTBA U TPA®UKH

Oyukuuu. [lousiTue
0 HENMPEePbLIBHOCTH

Gynxkumn

O3HaKOMIIEHHE C IOHATHEM IIEPEMEHHON, IPUMEPAMU 3aBUCUMOCTEN
MEXIy TnepeMeHHbIMU. (O3HaKOMJIEHHE ¢ TOHSATHEM rpaduka,
omnpenereHrue  MPUHAUICKHOCTH  TOYKM  Tpaduky  (QyHKIHH.
Onpenenenue mo ¢dopmylie MNpocTelineld 3aBUCUMOCTH, BHAA €€
rpadguka. Beipaxxkenne mno ¢opmysne OJHOM IEepeMEeHHOM uepes
IpyTHe. O3HakoMJIIeHHE Cc ONpPENIEICHUEM byHKUIMH,
dbopmynupoBanne ero. Haxoxaenue oOnacTu omnpeneneHus u
00nacTu 3HaYeHUN QYHKIIHUH.

CBoiicTBa
pyHKIun.
I'padpuueckas
HHTepnpeTanus.
IIpumepsi
(pyHKIHOHAJIBHBIX
3aBHCHMMOCTEH B
peaJibHbIX
npoueccax u
SIBJICHUSAX

O3HakomiIeHHE ¢ TpUMepamMu (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH B
peanbHBIX Mpoleccax M3 CMEXHBIX IUCHUIUIMH. O3HAKOMIIEHHE C
JIOKA3aTEIbHBIMHA PACCYKIACHUSAMH HEKOTOPBIX CBOWMCTB JIMHEMHOWU U
KBaJpaTUIHOM (PYHKIIMHA, TPOBEACHHUE HCCICIOBAHUS JIMHCHHOM,
KyCOUHO-JIMHEHHOW, IPOOHO-TMHEHMHOW M KBaJpaTUYHON (DYHKIIMA,
noctpoeHue wux rpaduxoB. IlocTpoeHue u uTeHue rpaPuKoB
bynkuuii. UccnenoBanue pynkuuu. CocraBiieHue BUAOB (DYHKIUN
0 JJAHHOMY YCJIOBHIO, pELIEHUE 33]1a4 Ha SKCTpeMyM. BolnonHeHue
npeoOpazoBaHuil rpaduka GyHKINH.

OopaTHble
GyHkuun

N3yuenne moHsATHS OOpaTHOW (YHKIMM, ONpEIeTieHHE BHUAA W
noctpoenue rpaduka oOpaTHOW (YHKIIMH, HAXOXKICHUE €€ 00JIacTH
ompeneneHuss U obmacTu 3HadueHuid. [IpuMeHenne CBOMCTB (hyHKIIHIA
MIPYU KCCIICIOBAHUM YPABHEHHUI W PENIEHUU 337a4 Ha SKCTPEMYM.




O3HAKOMJICHHE C MOHSTUEM CIIOKHON (QYHKIIUU.

CreneHnble,
NoKa3aTejbHbIe,
JorapupmMuveckue
"
TPUTOHOMETPHYECK
e PyHKIUM.
OoparHbie
TPUTOHOMETPHYECK
ue PyHKUuM

Beruucnenne 3HaueHWi (YHKIMA 1O 3HAYEHUIO apryMEHTa.
OmnpenenenHre MoJOXKEHUs TOYKK Ha Tpaduke Mo ee KOoopJAuHaTaM U

HaoOopoT. Mcmonp3oBaHue CBOWCTB (GYHKIMHA s CpaBHEHHS
3HaueHuil cremeHeil u JorapudmoB. I[loctpoenue rpadukoB
CTENEHHBIX u aorapupMuIecKux (byHKITHIA. Pemenue

MOKa3aTeIbHBIX U JOTapu(MUYECKUX YpaBHEHUN W HEPABEHCTB TIO
M3BECTHBIM anroputMaM. O3HAKOMJIEHUE C MOHSITUEM HEMPEPHIBHOM
nepuoanyeckorn (QyHKIuHM, (GOpMYIMPOBAHUE CBOWCTB CHHYCAa U
KOCHHYCa, MOCTpoeHue ux rpadukoB. O3HAKOMJICHHE C TMOHSTHEM
FapMOHUYECKUX  KOJEOaHUN W  TIpUMepaMH  TapMOHHYECKHUX
KOJeOaHUM JIi ONMUCAHUs MPOIECCOB B (PU3MKE U JIPYTUX O0JIACTIX
3HaHUA. O3HAKOMJIEHWE C TOHSATHUEM Pa3pbIBHOM TEPUOIUYECKOU
byHkuuu, G(OpMyJIUpPOBaHHE CBOWMCTB TaHIeHCA M KOTAHTEHCA,
noctpoeHue ux rpadukoB. [IpumeHeHue CBOMCTB (PYHKIUN s
CpaBHEHUS 3HAUYECHUNW TPUTOHOMETPUUECKUX (YHKIUH, penieHus
TPUTOHOMETpUUYECcKNX ypaBHeHuu. [locTpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIMN W oOmpejereHue mno rpadpukam ux
CBOMCTB. BrimonHeHnue npeodbpazoBanusi rpadukos.

4. HAYAJIA MATEMATHYECKOI'O AHAJIM3A.UHTEI'PAJI 1 ET'O

IHPUMEHEHUE

ITocaaenoBaTeLHOCT
u

O3HakOMJIEHME C TMOHATHEM YMCJIOBOM IOCJIEI0BATEIIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIYUCICHUAMHU e€ uieHOB. O3HaKOMIIEHHE C
HNOHATHEM TMIpefesa  MOocieloBaTeNbHOCTH. (O3HaKOMJIEHHE C
BBIUMCJICHUEM CYMMBbI OECKOHEYHOI'O YHUCIIOBOTO psiia Ha MpUMEpE
BBIYUCJICHUS CYMMBbI OECKOHEYHO YOBIBarOIIEe TIeOMETPUUYSCKOM
nporpeccu. Pemenue 3agay Ha mnpuMeHeHHe (OPMYJIbl CyMMBbI
0ECKOHEYHO yObIBAOIIEH r€OMETPUYECKON TPOTPECCHH.

IIpouszBoaHas u ee
NpPUMEHEeHHe

O3HakoMJIECHWE C  TOHSATMEM  MNpPOM3BOAHOW. HM3yduenume wm
(GopMynMpOBaHHE €€ MEXaHUYECKOr0 U T€OMETPUYECKOrO0 CMBICIA,
W3y4YCHUE alTOPUTMA BBIUYMCIIEHUS MPOU3BOJHON Ha MpuUMEpeE
BBIYKCIICHUS MTHOBEHHOM CKOPOCTM W YIJIOBOr0 KO3 UIIMEeHTa
kacaTenbHOM. CocTaBlIeHHE YpaBHEHHUS KacaTeIbHON B 00IIeM BHUJIC.
VYcBoenue mnpaswin auddepeHupoBaHusi, TaOIHUIBI TPOU3BOIHBIX
ANEMEHTapHbIX (YHKIUNA, MpUMEHEeHue st nuddepeHnnpoBaHus
GyHKIIMNA, COCTaBIIEHUSI YpaBHEHUs KacaTelnbHOU. M3ydenne Tteopem
O CBSI3M CBOWCTB (YHKIMH W TPOU3BOIHOHN, (OPMYIHpPOBKA UX.
[IpoBeneHne ¢ MOMOIIBIO TPOU3BOJHON HCCIENOBAHUSA (DYHKIIUH,
3a/aHHON (opMyJION. YCTAaHOBJIEHHE CBSI3U CBOWCTB (DYHKIIUU U
NpOU3BOAHONM MO uX rpaduxam. [IpuMeHeHue NPOU3BOIHON AJis
pelieHuss 3aJad Ha HaX0XJIEHHE HauOOJbIIEer0, HAUMEHbIIETO
3HAYEHUS U HA HAXO0XKIEHUE IKCTPEMYyMa.

IlepBooOpa3nas u
HHTErpaJ

O3HakOMIICHHE C TIOHATHEM WHTErpajia u nmepBooOpasHoi. M3yuenue
MpaBujia BBIUMCICHUS TIepBOOOpa3HON M Teopembl HproToHa —




Jletibnua. Pemienne 3amay Ha CBsA3b NEPBOOOpA3HOM M ee
MPOU3BOIHOM, BBIUMCIECHHUE TMEPBOOOpPA3HOM sl JaHHOW (PYHKIIUH.
Pemienue 3amad Ha mNOpUMEHEHHWE WHTErpana JJisli BBIYUCICHUS
(bU3UYECKUX BEJIMYUH M TUIOMIACH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHus u
CHCTEMbI
YPABHEHHUIA.
HepaBencrBa u
CHCTEMbI
HEPaBeHCTB C AByMs
NepeMeHHbIMH

O3HakoMJIEHHME C  MPOCTEHIIMMHM  CBEAEHUSIMH O  KOPHSX
anreOpanvyecknx ypaBHEHUH, MOHATHSIMH HCCIEIOBaHUS YpaBHEHUN
U CHCTEM YypaBHEHHMH. I3ydyeHue TeopuH pPaBHOCHIBHOCTHU
YpaBHEHH UM €€ TnpuMeHeHHs. [loBTOpeHMe 3amucu peuieHus
CTaHAAPTHBIX YPAaBHEHH, IPUEMOB IIpeoOpa30BaHus YPaBHEHUM IS
CBEJICHUS K CTaHJapTHOMY ypaBHEHHIO. PellleHne panuoHaJIbHBIX,
UPpALMOHANBHBIX,  TOKAa3aTEIbHbIX W  TPUTOHOMETPUYECKHUX
ypaBHeHUH u cucreM. lcnonp3oBaHue CBOICTB U TIpaduKoB
¢yHKIM g pemeHus ypaBHeHUM. IloBTOpeHME OCHOBHBIX
IIPUEMOB pELIEHUs cUCTeM. PellleHne ypaBHEHUN C IPUMEHEHUEM
BCEX NPHEMOB (Pa3jOKEHHUsI HAa MHOXKHUTENIHM, BBEICHUS HOBBIX
HEU3BECTHBIX, MOACTAHOBKH, TIpapuyeckoro Meroaa). Pemienue
CUCTEM YpaBHEHM C TPUMEHEHHUEM pa3Iu4yHbIX CHOCOOOB.
O3HakomileHHE C OOIIMMHM BONPOCAMU pELIEHUST HEPABEHCTB U
UCIIOJIb30BaHUE CBOMCTB M TrpaUKOB (PYHKUUNA TMPU PEIICHUH
HEpPAaBEHCTB. PemieHne HEPaBEeHCTB M CHUCTEM HEPABEHCTB C
OPUMEHEHUEM pa3IMYHbIX crI0co00B. [IpruMeHenne MareMaTu4ecKux
METOJIOB JUIA PELICHHs CONEPXKATENbHBIX 3alad U3 Pa3JIMYHBIX
obOnacTelt Hayku W TpakTuku. MHTEeprnpernpoBaHue pe3yjabTaTOB C
YYETOM PEAIbHBIX OTPAHUYEHHU.

6. JIEMEHTHI KOMBUHATOPHUKH, TEOPUU BEPOATHOCTEM U

CTATUCTHUKH

OcCHOBHBIE TOHATHSA
KOMOMHATOPUKH

N3yuenune npaBuia KOMOMHATOPUKKA W TMPUMEHEHUE MPU PEIICHUN
KOMOMHATOPHBIX 3a/ad. PernieHne KOMOMHATOPHBIX 3a7ad METOJAO0M
nepebopa ¥ Mo MpaBwily YMHOXEHUsI. O3HAKOMJIEHHUE C MOHSITUSIMHU
KOMOWHATOPUKHU: pa3MENICHUSIMU, COUETaHUSIMH, TIEPECTAHOBKAMU U
dopmynamu 11t ux BbeiuuciaeHus. OOBSCHEHHE M TMPUMEHEHHE
dbopMyn 71l BBIYUCIICHHS pa3MEIICHHH, MePEeCTaHOBOK U COYETAaHUMN
npu pemennn 3amad. O3nakomiienne ¢ OuHomMoMm HproToHa U

DJIEMEHTbI TEOPUH

TpeyrosibHUKOM [lackans. PemieHue mnpakThUecKHX 3amady  C
MCIIOJIh30BAHUEM MOHSATUH U TIPABUJI KOMOWHATOPHKH.
N3ydeHne KIacCMYECKOrO0 ONPENEIICHUS] BEPOATHOCTH, CBOMCTB

BEPOATHOCTH, TEOPEMBI O CyMMeE BeposiTHOCTEH. PaccMorpeHue

BEPOSAATHOCTEH  [IPUMEPOB  BBIUKUCIICHUS BeEposTHOCTEW. Pemenne 3amad Ha
BBIUKCIICHHE BEPOSITHOCTEH COOBITU.
IIpeacraBiaenue |O3HaKOMIIEHME C IIPEACTABICHUEM 4YHUCJIOBBIX JAHHBIX U UX
AAHHBIX (TA0MUIBI, |XapaKTepUCTUKaMU. PelieHne mnpakTHUYeCcKUX 3ajad Ha 00paboTKy
AHArpaMMbl, YHUCJIOBBIX JTAHHBIX, BBIYMCIIEHUE UX XAPAKTEPUCTHUK.

rpauxu)




7.TEOMETPUA

IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

@opMyIMpOBKa U MPUBEACHUE TI0KA3aTEIHCTB ITPU3HAKOB B3aUMHOIO
PaCIIOJIOKEHUS MPSIMBIX U IUIOCKOCTEN. Pacno3HaBaHue Ha yepTexax
U MOJIENISAX PA3JIMYHBIX CIYy4a€B B3aMMHOTO PACIOJOKEHUS MPSIMBIX
u IJIOCKOCTEM, apryMEHTUPOBAHUE CBOMX CYXKICHHUM.
@opMyIUpPOBAHUE  ONPEACIECHUNA,  INPU3HAKOB U CBOWCTB
MapajuieIbHbIX W NEPHEHIUKYJSPHBIX IJIOCKOCTEM, IBYI'PAHHBIX H
JIMHEHHBIX YTJ0B. BINOIHEHNE TOCTPOEHUS YII0B MEXIY IPSIMBIMH,
NPSMOA M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMU II0 OIMCAHUIO H
pacro3HaBaHve MX Ha monaeisx. [I[puMeHenne nNprus3HakoB U CBOMCTB
pPACIONIOKEHUSI MNPSIMBIX M IUIOCKOCTEd TP PEUIEHUWH 3ajad.
N300paxkeHre Ha pUCYHKaX H KOHCTPYHUPOBAHME Ha MOJEIAX
NEPHNEHIUKYJIAPOB M  HAKIOHHBIX K  IUIOCKOCTH, IPSIMBIX,
napajuieNIbHbIX MJIOCKOCTEW, YIJIOB MEXIY NPSIMOM U IIOCKOCTHIO U
o0OCHOBaHME TOCTpoeHHusA. PemeHwe 3agay  Ha  BBIUUCIICHUE
reOMETPUYECKNX BeJIWYMH. ONHUCBHIBAHUE PACCTOSIHUS OT TOYKH [0
IUIOCKOCTH, OT MPSIMOM A0 IJIOCKOCTH, MEXKIY INIOCKOCTSIMH, MEXIY
CKPEILUBAIOIIUMHUCS MPSAMBIMH, MEXKYy TPOU3BOJIBLHBIMU (PUTYpaMH B
pocTpancTBe. POPMyYIIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM
0 paccTosiHUSAX (TeopeM CYyIIECTBOBaHUS, CBOMCTBa). M300paxeHue
Ha YepTekax M MOJENSIX pacCTOSHUA W OOOCHOBAHHME CBOHUX
cyxaeHnii. OmnpeneneHnue W BBIYUCICHUE  pPACCTOSTHUM B
npoctpaHcTBe. [Ipumenenune Gopmyn v TeopeM IUTAHUMETPUH IS
pemieHus 3anad. (O3HAKOMIIGHHE C TIOHATHEM MapajuieIbHOTO
IIPOEKTUPOBAHUS U €r0 CBOMCTBaMH. POpMYIIMPOBAHUE TEOPEMBI O
IJIOIIA/IA OPTOTOHAIBHON MPOEKIMHA MHOTOYrosibHUKA. [Iprimenenue
TeOpUu JJIs  OOOCHOBAHUSI  TMOCTPOCHUM W BBIYUCIICHH.
ApPryMEHTUPOBAHHUE CBOHMX CYKIECHUI O B3aUMHOM PacCIOJIOKEHUU
IPOCTPAHCTBEHHBIX PUTYD.

MHororpaHHuKH

Onuncanue u XapakTepUCTHKA PA3TIUYHBIX BUIOB MHOTOIPAHHUKOB,
MEepPEeUnCcieHne WX  JJEeMEHTOB M  CcBOWCTB.  M300paxkeHue
MHOTOIPAHHUKOB M BBINIOJIHEHHUE TOCTPOCHUS HAa M300paKEHUAX U
MOJENSAX MHOTOTPAHHHMKOB. BBIYMCIEHUE JIMHEWHBIX JJIEMEHTOB H
VIJIOB B MPOCTPAHCTBEHHBIX KOHQPUTYpaLUSAX, apryMEHTHUPOBAHUE
CBOMX CYXJEHUN. XapakTEepUCTHKA W W300paKEHHUE CEUCHHSI,
Pa3BEPTKA MHOTOTPAHHUKOB, BBIYMCIICHUE IUIOMIAIEN TOBEPXHOCTEN.
[TocTpoenue mpocTeUmUX CeYeHU KyOa, NPU3MBI, MHPAMUIBI.
[Ipumenenue HaxkToB U cBeAeHUN U3 MIaHUMeTpuu. O3HaKOMIICHHE C
BUJIaMH  CHMMETPUH B  MPOCTPaHCTBE,  (OPMYIUPOBAHHE
ONPENECICHUM MW CBOWCTB. XapakTEpPUCTUKA CHMMETPHHU  TEJ
BpAllICHUsT U MHOTOTPAHHUKOB. [IprMeHEHHE CBOMCTB CUMMETPHUU
npu peuieHuu 3aad. Mcmnonp3oBaHue NMPUOOPETEHHBIX 3HAHUM s
UCCJIEIOBAHUSI U MOJEIMPOBAHUS HECIOXKHBIX 3a7ad. M3o0paxenue
OCHOBHBIX MHOTOTPAaHHUKOB W BBITIOJTHEHUE PUCYHKOB IO YCIOBUSIM
3ajad.




Tenan
NMOBEPXHOCTH
BpauieHust

O3HakOMJIEHME € BUJAMH TeJ BpALLEHUs, (OPMYJIUPOBAHUE HX
onpeneneHuil U cBorucTs. OpMyIMpOBaHUE TEOPEM O CEYEHUH LIapa
IUIOCKOCTBIO U IJIOCKOCTH, KacaTeJIbHOH K cepe. XapaKTepUCTUKA U
n300pakeHHE Te BpallleHUs, UX pa3BepTKH, ceueHus. Perienue
3alad Ha IIOCTPOEHUE CEYECHUH, BBIUMCICHUE JIMH, PACCTOSIHUM,
yIJIOB, 1uiomanen. IIlpoBeaenne noka3aresbHBIX pacCyXKACHUW IPHU
pemieHnn 3anad. [IpumeHeHne CBOWCTB CHMMETPUM IPU PELICHUHN
3aJad  Ha Tejlla BpauleHus, KomOuHamuio Ten. M3o0paxenue
OCHOBHBIX KpYIJBIX T€JI W BBIIOJIHEHHE PHCYHKA IO YCJIOBHIO
3aJ1a4M.

HN3mepenus B
reoMeTpum

O3HakOMIJIEHHE C TOHSATHUAMH IUIOMAAM U O0beMa, aKCMOMaMH U
cBoiicTBaMu. PeleHue 3amay Ha BBIYMCICHHME IUIOMIAJEH TUIOCKHUX
Guryp ¢ NpuMEHEHHEM COOTBETCTBYIOIIMX (QopMysl U (aKTOB U3
IUIaHUMeTpun. V3ydeHne TeopeM O BBIYUCICHHM OOBEMOB
POCTPAHCTBEHHBIX TEJ, pElICHUE 3aJad Ha NMpUMEHEeHHue (Gopmyl
BbIUMCIICHUS 00beMoB. W3ydenue dopmyn I  BbIUHUCICHUS
IJIOIIAJIE TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJl BpalICHUS.
O3HaKOMIJIEHHE C METOAOM BBIYUCIICHHS IUIONIAJH IOBEPXHOCTU
chepnl. Pemienne 3amay Ha BBIUMCIEHUE ILJIOMIAJEH IMMOBEPXHOCTU
MIPOCTPAHCTBEHHBIX TEI.

Koopaunarsl u
BEKTOPbI

O3HakoMJIEHHE C TIOHATHEM BeKTOpa. M3ydeHue nexkapToBoOW
CUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE, IOCTPOEHUE II0 3aJaHHBIM
KOOpAMHATAaM TOYEK U IUIOCKOCTEH, HaXOXKACHHUE KOOPAMHAT TOYEK.
Haxoxnmenue  ypaBHEHMH  OKpYKHOCTH, C(depbl, IIOCKOCTH.
Bpruncnenne paccrosHuM MeXIy TOYKaMu. l3ydeHue CBOMCTB
BEKTOPHBIX BEJIMYMH, IIPABWI PA3JI0KEHUS BEKTOPOB B TPEXMEPHOM
IIPOCTPAHCTBE, IPAaBWJI HAXOXJIECHWS KOOpPAMHAT BEKTOpa B
IIPOCTPAHCTBE, MPaBWJI JEUCTBUM C BEKTOPaMH, 3aJaHHBIMU
KoopAauHaTtamu. lIpuMeHeHMe TeopuM TIpuM pEIIeHHH 33Jad  Ha
NEUCTBUS C BEKTOpamu. M3ydeHHWe CKalsIpHOIO IPOU3BEACHHUS
BEKTOPOB, BEKTOPHOI'O  ypaBHEHMS NPSIMOM U  IUIOCKOCTH.
[IprMmeHeHne TeOpuM NpU PELICHUH 33/1a4 HA IEVCTBUS C BEKTOPAMH,
KOODAWHATHBIA METOJl, NPUMEHEHUE BEKTOPOB JUISl BBIYUCIIEHUSA
BEJINYMH YTJOB U paccTossHUK. O3HAKOMIIEHHE C JI0Ka3aTeJIbCTBAMHU
TEOPEM CTEPEOMETPUM O B3aWMHOM pACIIOJIOXKEHUU NPSAMBIX H
IIJIOCKOCTEH C UCIIOJb30BAHUEM BEKTOPOB.




4. YCJOBHUS PEAJIN3AIINA ITPOT'PAMMBI
OBIIIEOBPA3OBATEJIBHOM YYEFHOI
JIUCIIUTIIMHBIOY 1,10 <MATEMATHKA»

4.1. MartepuajbHO-TEXHHYECKOE 00ecreuyeHue
VYyeOHbIl KAOUHET MaTEMAaTUYECKUX JUCITUTUINH
OcHOBHOE 000pyAOBaHUE:
- pabouee MecTo mpernogaBaTess
- paboune MecTa s 00y4YaroUXCs
- mpoektop Sony VPL-FX40
- kosorku Genius SP-E120
- KoMIIboTEp Neos
- MOHUTOP
- skpanHacteHHbIH 153X200 Projecta SlimScreen Matte White S
- MapKepHas JocKa
4.2. MupopmanuonHoe odecnedeHne 00y4eHust
Ilepeyenb pexoMeHIyeMOWl OCHOBHOH W /IONMOJIHUTEJIbHON JUTEPaTypbl,
HEeO0O0XOAMMBIX /115l 0CBOEHUS TUCIUIJIMHBI
OcHogHble ucmouHuKu:
bammaxkos, M. 1.
Marematuka: yuyeonuk mus CIIO / M. W. bammakoB. - 5-¢ u3n., crep. -
Mocksa: Akanemus, 2018. - 256 c. - (IIpodeccuonanbuoe obpazoBanue. [p.
®UPO). - ISBN 978-5-4468-6566-6
onoanumenshsie ucmouHuKu:
ObC "IOPAUT": baspun, . . MatemaTuka: y4eOHUK W TPAKTUKYM IS
CIIO / 1. N. baBpun. — 2-¢ u3n., nep. u aorn. — M. : M3gatensctBo FOpaiir,
2019. — 616 c. — (Cepus: IIpodeccuonanproe oopazoanue). — ISBN 978-
5-534-04101-9.

Crucok nuTepaTypbl BEpeH M.B. O6HOBNEHCKAs

Humepnem-pecypcot.
www. fcior. edu. ru (Mudopmanmonusie, TPEHUPOBOYHBIC U KOHTPOJIbHBIE
MaTepualbl).
www.  school-collection. edu. ru (EmuHas  KoMIeKIMH  IH(PPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).



4.3. Oco0eHHOCTH peaju3alliy JMCUMIIMHBI Ui MHBAJIWIOB U JIHI C
OrpaHNYEeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

B wmemsax gpoctynHoctn nmosydernuss CIIO  crymentamun ¢ OB3
YHuBEpCUTETOM 00ECIEYMBACTCA:

1) nns cryaentoB ¢ OB3 no 3peHuto:

amanrtamys oduManbHOrO caiita YHuBepcutera (WWW.Stgau.ru) B cetH
NHTepHeT ¢ y4eToM OcCOOBIX MOTPEOHOCTEN WHBAIMIOB IO 3pPEHUI0 C
IPUBEICHUEM UX K MEXJIYHAPOJHOMY CTaHAAPTy JOCTYHNHOCTH BEO-KOHTEHTA U
BeO-cepBucos (WCAQG);

pa3MelIeHne B JOCTYMHBIX AJI CTYACHTOB, SIBISIOIIUXCS CJETBIMU WM
CIIa0OBHUIAIIMMHU, MECTax M B aJalTUPOBAHHON (opme (C yd4eToM HX OCOOBIX
noTpeOHOCTEH) crnpaBOYHON WHGOPMALMKU O pACHHCAHUU JIEKIUH, Y4eOHBIX
3aHATUHN (I0JDKHA OBITH BBHIIOJHEHA KPYITHBIM (BBICOTA MPOMUCHBIX OYKB HE MEHEE
7,5 cm) penbedHO-KOHTpACTHBIM MHIpudTOM (Ha O€IOM WM KenToM (QoHE) U
npoyonupoBana mpudTom bpaiiis);

IOPUCYTCTBHE AaCCHCTEHTA, OKAa3bIBAIOIIETO CTYACHTY HEO0OXOIUMYIO
IOMOIIb;

o0ecrnieueHre BBITYCKa aJbTEPHATUBHBIX (POPMATOB MEUATHBIX MaTEpPHUAIIOB
(kpynHbIF WpUPT UM ayuodansl);

o0ecrniedeHne JA0CTyMa CTYJACHTA, SBISIOMIETOCS CIETBIM U UCTIOIB3YIOIIETO
co0aKy-TOBOABIPSI, K 3IaHUIO YHHUBEPCUTETA, PACIOJATalomero MECTOM s
pa3MernieHns cCo0aKu-moBOABIPS B Yachl 00yUEHHUsI CAMOTO CTY/ICHTA;

2) ns ctynentoB ¢ OB3 o cnyxy:

AyOnupoBaHHe 3ByKOBOW CIIPAaBOYHON MH(OpPMALIMU O paCIIMCAHUU YUYE€OHBIX
3aHATUN BU3YyalbHON (YCTAaHOBKA MOHHMTOPOB C BO3MOXXHOCTBIO TpPaHCISALUU
CyOTUTPOB (MOHMUTOPBI, UX pa3Mepbl U KOJIMYECTBO HEOOXOAMMO OMpPENEATh C
Y4€TOM pa3MepoB MOMEILIECHHUS );

o0ecrieueHrne HaJISKAIIIMH 3BYKOBBIMH CPEICTBAMU BOCTIPOM3BEACHHUS
uH(popmanuu;

3) Ans CTYyIEHTOB, UMEIOIUX HAPYIIEHUS OTIOPHO-ABUTAaTEIHHOTO anmnapara,
MaTepUaJbHO-TEXHUYECKUE YCJOBHS JIOJDKHBI  00ecredyuBaThb BO3MOXHOCTH
OecrpensiITCTBEHHOI0 J0CTyNa B y4eOHble MOMEIIEHUs, CTOJIOBbIE, TyaJeTHbIE U
JIpyrue TOMEILIEHUs] YHUBEPCUTETa, a TakXKe HX MpeObIBaHUS B YyKa3aHHBIX
NOMEILIEHUAX (HaJu4yhe MaHAyCOB, MOPYYHEH, PACIIUPEHHBIX JIBEPHBIX MPOEMOB,
Tu@dTOB, JIOKAIHHOE MOHMXEHUE CTOEK-O0aphepoB /10 BBICOTHI He Oosiee 0,8 M;
HaJIM4YKE CIIEUUANIbHBIX Kpecen U APYTrUX MpUCTIOCOOICHUN).

3.5. OOpazoBanue cryaeHToB ¢ OB3 MoOXeT OBITh OpPraHM30BaHO Kak
COBMECTHO C JIpYTMMH CTYACHTaMHU, TaK U B OTIEIBHBIX KJIaccax, rpynmnax Wid B
OTIENBHBIX ayAuTOpUsiXx YHuBepcutera. UYmucineHHocTh cryneHtoB ¢ OB3 B
yueOHOM IpyMIe yCTaHaBJIMBaeTCs 10 15 uenoBexk.

3.6. Ilpu nonyuennu CIIO crygentam ¢ OB3 GecrutaTHO mpenoCcTaBiIsSIOTCS
crieliMalibHble YYeOHUKH M yueOHbIe TocoOus, HHas yueOHas JuTepaTypa, a TaKkxKe
YCIyTH CYpAOTIEPEBOTIMKOB U TU(HIOCYPIOTIEPEBOTUUKOB.

3.7. C yueroM 0co0ObIx moTpedHOCTEl cTyneHToB ¢ OB3 YHuBepcuteTom
o0ecrieunBaeTcs TMPEAOCTaBICHHE YYEOHBIX, JIEKIIMOHHBIX MaTepUaloB B
AIIEKTPOHHOM BHUJIE.



http://www.stgau.ru/

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHHUS YUEBHOM

JANCHUITIJINHBI
Koutposnbu OIICHKA pE3yJIbTaTOB OCBOCHHUS y4ueOHOM
JTUCHUTUTMHBIOCYIIECTBIACTCANpENOaBaTeJieM B MpoIecce  MPOBEICHUs

JICKOUOHHBIX, IIPAKTHYCCKHUX BaHHTHﬁ, a TakK)XC BBIIIOJIHCHUA O6yanHHHMHCH
HHAWBUYAJIbHBIX 3aﬂaHHﬁ, HpOGKTOB,I/ICCJIeI[OBaHI/II‘/’I.

Pe3yabTarhl 00y4eHus

Kpurtepun oueHku

MeToabl OLIEeHKH

- c(hOpMHPOBAHHOCTH
MPEJICTABIICHU O MaTeMaTUKe
KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpEACTBE MOJICIIMPOBAHUS
SIBJICHUM W MPOLIECCOB, UIEIX U
METOJaX MaTEMATUKU;

-IIOHNMAaHHUe 3HAYMMOCTH
MaTeMaTUKH TUISt Hay4IHO-
TEXHUYECKOTO nporpecca,

c(hOpPMHUPOBAHHOCTh OTHOIICHUS K

MaTeMaTHKe Kak K  4YacTH
o011e4eI0BeYeCKOn KYJbTYPBI
4Yepe3 3HAKOMCTBO C MCTOpPHEU
pa3BUTHS MaTEeMaTHKH,
ABOJIIOLUEN MaTeMaTUYECKHUX
UeH;

-pa3BuUTHE JOTUYECKOT0
MBIIIJICHUSI, TPOCTPAHCTBEHHOTO
BOOOpaXeHUs, aNTOPUTMUYECKOMN
KYJbTYPBI, KPUTUYHOCTH
MBIILICHUS Ha YpOBHE,
HEeoOXomuMOM  nisi  OyayIiei
npodeccruoHaIbHON
NEATETBHOCTH, JJIS1 MPOJAOHKCHUS
oOpa3zoBaHuUs u
caM0o00Opa30BaHMS;

-OBJIQJICHUE  MaTeMaTHUYECKUMH
3HAHUSAMHU u YMCHUSIMH,

HECOOXOIMMBIMHA B ITOBCEIHEBHOM
JKU3HH, JJI1 OCBOCHHUS CMEKHBIX
€CTECTBCHHO-HAYIHBIX

JTUCITUILIHH u JTUCIUTLIHH
podheCCHOHAIBHOTO ITUKIIA, IS

MOTYYEHHUS oOpa3oBaHus B
o0racTsIx, HE TpeOyIonmx
yIIyOJIGHHOH ~ MaTeMaTU4ecKOu
OJITOTOBKH;

Conepxanue u 00BEM
Marepuana,
MOJJIEXKAIIEr0 MPOBEPKE,
onpeensieTcs
IIPOrpaMMOu u
Y4€OHUKOM.
BrisiBienue MOJHOTBI,
MIPOYHOCTH YCBOCHHS

0oOyJaroImMUMHUCI TEOPUU
W yMEHHE NPUMEHSATH €€
Ha MPAKTUKE B 3HAKOMBIX
n HE3HAKOMBIX
CUTYyaIUsX.
VYyunteiBaeTcs
MOKa3aHHbIE CTYyACHTaMU
3HAHUS n YMEHUSI.
Omenka  3aBHCHT  OT
HaJIMYusg W Xapakrepa
IIOrPELIHOCTEN,
JIOTTYIIEHHBIX
00yJaroIMMHUCH.
MOTPEIIHOCTEN
BBIJEIISIIOTCSL  OIIMOKH U
HEJI0YETHI.

Oumokon CUHTACTCS
MOTPEIIHOCTh, €CIU OHa
CBUJICTEIILCTBYET O TOM,
YTO CTYACHT HE OBJAJEN
OCHOBHBIMHM 3HAHHUSIMU U

Cpenu

(nnn) YMEHUSIMH,
YKa3aHHbBIMHA B
porpamMmMme.

Henouerammn cuurarorcs
MOTPEIIHOCTH, KOTOPBIE
HE MPUBEITN K
HWCKaXKCHUIO CMBICHIa

IMOJYYCHHOT'O

HaOIIoACHUE  3a
JEATEIIbHOCTHIO B
npouecce
OCBOEHUS
IpOrpaMMBbl
JVCUUTUIHBI
CTyJEHTa u
OIIEHKA
JIOCTUKEHUS
pe3yJibTara
yepes:

- aKTUBHOE
y4acTU€ B XOJI€
3aHSTUS;

- YCTHBIM H®
MMHUCbMEHHBIN
OIpoc;

- BBITNIOJIHEHHE
JIOMAIIHEN
paboTHI;

- 3aJaHus IS
CaMOCTOSITEIIbHOU
paboTHI;

- 3aJIaHus
KOHTPOJIBHOMN
padoThI;

- BBINIOJIHCHUE
MIPAKTUYECKOH
padoThI;

- MOATOTOBKA
JOKJIAJI0B,
COOOIIIEHUH,

pedeparos.

[IpomexyTouHas
aTTecTauus B

dbopme




-TOTOBHOCTH HM CIIOCOOHOCTH K

oOpa3oBaHMIO, B TOM YHUCIE
caM000pa30BaHuIo, Ha
IPOTSKEHUN BCEH KU3HY;
CO3HATEIbHOE  OTHOUIEHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCIEIIHON
npodecCuoHaATEHOM "

OOIIIECTBEHHOU JICATCIIHHOCTH;
-TOTOBHOCTH M CHOCOOHOCTH K
CaMOCTOSITEJIBHOW TBOPYECKOM H
OTBETCTBEHHOMU JCATSIBHOCTH,
-TOTOBHOCTb K  KOJIJICKTUBHOMU
paboTe,  COTPYAHUYECTBY  CO
CBEPCTHUKAMHU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO
IOJIC3HOM, y4aeOHO-
MCCJIE0BATEIILCKOM, IPOCKTHON U
JIPYTUX BUJAX JAEATCIbHOCTH,
-YMEHUE CaMOCTOSITEIIBHO
OTIPENEIISTh LEJU JACITEILHOCTH U
COCTaBJIATH IIAHBI ICATSIHLHOCTH,
CaMOCTOSITEJIbHO ~ OCYIIIECTBIISTD,

KOHTPOJIIPOBATH u
KOPPEKTUPOBAaTh  JIESTEIBHOCTD;
HUCIOJIb30BaTh BCE€ BO3MOXKHBIC
pecypchl JUIS JIOCTHOKCHUS
OCTaBJICHHBIX Heneu u
peanuzanuu IJIaHOB
JICSITEIBbHOCTH; BBIOHpATh
YCIIEIIHbBIC CTpaTeruu B

Pa3INYHbIX CUTYaALUSIX;
-YyMEHHUE MPOJIYKTUBHO OOIIATHCS
Y B3aUMOJCHCTBOBATH B MPOIIECCE

COBMECTHOU JIESATEIIbHOCTH,
YUUTBIBATh  TIO3UIUW  JIPYTHUX
YY9aCTHUKOB NEeSATETHHOCTH,
3¢ pexTuBHO paspemarb
KOH(DJIUKTHI;

-BJIaJICHUE HaBBIKAMHU
MMO3HABATEJIbHOM, y4e0OHO-

HCCIIEIOBATEIIbCKOW U MTPOEKTHOM
NeSTeTbHOCTH, HaBBIKAMH
pa3penieHus pobiem;
CIIOCOOHOCTh M TOTOBHOCTH K

Onenka OTBETa
y4alierocst mpu yCTHOM U
MMHUCBbMEHHOM  OIpocax,
MIPOBOAUTCS 10

ATUOATIBHON CHUCTEME.
[IpenonaBarens MOXKET
IIOBBICUTH OTMETKY 3a
OPUTMHAJIBHBIA OTBET Ha

BOIIPOC W
OpUTMHAIIBHOE PEIICHUE
3a/1a4H, KOTOpBIE
CBUJIETEIIbCTBYIOT 0
BBICOKOM YpOBHE
BIIAJICHUS
UH(OPMAITMOHHBIMU
TEXHOJIOTUSIMU

yYaluMCsl, 3a PCIICHHE
0OoJjiee CJIOKHOW 3aayud

WIM OTBET Ha Ooiee
CJIOKHBIN BOIIPOC,
MPEIOKEHHBIE CTYJICHTY
JIOMIOJIHUTEIBHO ~ TIOCJIE
BBITIOJTHEHUS UM
OCHOBHBIX 3aJJaHU.
Oyenka VCMHBIX
omeemos.

"Omauuno"” - eclu
CTYZIEHT rIyooOKo H
MIPOYHO YCBOWJI
IIPOrPaMMHBIN  MaTepHuall
HcuepnsiBaronie,
MOCJIEA0BATEIBHO,

IrPaMOTHO U JIOTHYECKHU
CTPOMHO €T0 U3JIaraer, He
3aTPYAHSICTCS C OTBETOM
npu BUIOU3MECHECHHUHN
3aJIaHusl, cBOOOIHO
CIPaBISICTCS C 3aJadyaMu
u MIPAKTHICCKUMHU
3aJ]aHUSIMU,  TIPABHIIBLHO
00OCHOBBIBAET MPUHSTHIC
pEIIeHHsI, yMeeT
CaMOCTOSITEITbHO

0000mary W WU3NaraTh
MaTepuaa, He JOMyCKas

IMUCBMCHHOTIO
OK3aMcCHa.




CaMOCTOSITEIBHOMY MIOUCKY
METOJIOB PEUICHUS MPAKTUUECKUX
3a7a4, NPUMEHEHUIO Pa3InYHbIX
METOJ0B IMO3HAHUS;

-TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOSITEIIbHOM
uH(pOPMaIMOHHO-
MMO3HABATEIbHON  JIESTEIBLHOCTH,
BKJTFOYast yYMEHHE
OPUEHTUPOBATHCA B Pa3IUYHBIX
HCTOYHHUKAX uH(popMaIuy,
KPUTUYECKHU OIICHUBATh u
UHTEPIPETUPOBATh HH(POPMAIIHIO,
MOJIy4aeMyl0 M3  pa3lIMYHbIX
HMCTOYHHUKOB;

-BJIaJICHHUEC SI3BIKOBBIMHU
CpEelICTBaMH: YMEHHE SICHO,
JIOTUYHO M TOYHO H3J1araTh CBOIO
TOYKY 3pE€HHUS, HCHOJIb30BaTh
aJICeKBaTHBIE SI3BIKOBBIE CPECTBA;
-BJIaJICHUE HaBBIKAMH
MO3HABATEJIbHOM pPEQIIEKCUN Kak
OCO3HAHMS COBEpIIAEMbIX
JIEUCTBUN u MBICIIUTEIBHBIX
MPOLIECCOB, HX pPE3yIbTATOB U
OCHOBaHUM, rpaHuI] CBOETO
3HaHUS W HE3HAHUS, HOBBIX
MO3HABATEIbHBIX 33/1a4 U CPEJICTB
JUJIS X JOCTHKCHUS
-1I€JICYyCTPEMIICHHOCTh B TTOMCKax

151 IIPUHATUU peLICHUH,
COO0Pa3UTEIBLHOCTh U WHTYHIIHS,
Pa3BUTOCTh  TPOCTPAHCTBEHHBIX
MpEeICTaBIICHUI; CIIOCOOHOCTH
BOCIIPHHUMATh KpacoTy u
TapMOHHUIO MHPA;
-c(hOpMUPOBAHHOCTH

MPENCTABJIEHUN O MaTEMaTUKE
KaK 4aCTH MHPOBOM KYyJIbTYpbl U

MecCTe MaTEMaTHUKH B
COBPEMEHHOM LIMBUJIN3AINH,
crmoco0ax  OMHCAHUS  SIBJICHUHU
peaIbHOTO MHpa Ha

MaTeMaTHYECKOM SI3BIKE;
-c(hOPMHUPOBAHHOCTH

OIIHOOK.

"Xopowo" - ecnu TBEpHO
CTYJICHT 3HAET
MIPOTPpaMMHBIN MaTepuall,
IPaMOTHO U IO CYIIECTBY
n3jaraet ero, HE
JIOITyCKaeT
CYIIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha
BOIIPOC, MOJKET
MPaBUIBLHO  TIPUMEHSTH
TEOPETUUYECKUE
TOJIOKEHUSI M BIIaJICeT
HEOOXOJUMBIMH
YMEHHSIMHA M HaBBIKAMH
pu BBITIOJTHCHU U
MPaKTUYECKUX 3aTaHUM.
"Vooeremeopumenvro" -
€CIIM CTYJIEHT  yCBOWJI
TOJBKO OCHOBHOM
Marepuall, HO HE 3HaeT
OTJICIBHBIX JieTajei,
JIOMyCKAaeT HETOYHOCTH,
HEJOCTATOYHO
MpaBUJIbHBIC
(bopMyITHPOBKH,
HapyIaeT
MOCJICA0BATEILHOCTh B
H3JI0KCHUU

IIPOrPaMMHOT0
Marepuasa u
UCIIBITHIBAET
3aTpyAHEHUS B
BBITIOJIHEHUH

MPAKTUYECKUX  3aJIaHUN.
"Heyooenemseopumenvro"
- €CJIM CTYJEHT HE 3HaeT

3HAYUTEIJIHLHOMU 4acTHu
MIPOrpaMMHOTO
Marepuaiia,  JOMYyCKaeT
CYIIIECTBCHHBIC OIINOKH,
C OOIBIINMU
3aTpyJHEHUSIMU
BBITIOIHSIET
MPAKTUYECKUE 3aJIaHus,




MIPEICTABIECHUN 0
MaTEeMaTHYECKUX IIOHATHUSAX Kak
Ba)KHEHIIINX MaTeMaTHYECKUX
MOJICIIAX, ITO3BOJISFOITNX
ONHKCHIBAaTh M U3y4daTh pa3HbIC
MIPOLIECCHI U SIBJICHUS; TOHUMAHUE
BO3MOXXHOCTH aKCHOMATHYECKOTO

IIOCTPOEHUS MAaTeMaTUYECKUX
TEOPUH;
-BJIaJICHUE METOJaMHU

JIOKa3aTeIbCTB M aJrOPUTMOB
pelIeHus, YMEHUE UX TMPUMEHSITH,
MPOBOJUTH JIoKa3aTeJIbHbIC
pacCyXKJIeHUSd B XOJI€ PpEIICHUS
3aj1a4;

-BJIaJICHUE CTaHIapTHBIMU
IpUeMaMHu peLeHus
pPaLOHAIIBHBIX 51
UPPALMOHAIBHBIX,

ITOKA3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPaBHEHUIN
U  HEPAaBEHCTB, MUX CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX

KOMIBIOTEPHBIX MTPOTPaMM, B TOM
qucye 1)1l TOUCKa MyTH PelieHus
u WJUTIOCTpaIiU peleHus
YPaBHEHUW U HEPABEHCTB;
-c(OpMUPOBAHHOCTH
npeacTaBieHuii 00  OCHOBHBIX
MOHSITHSAX MaTeMaTU4ECKOTro
aHalim3a WU HUX  CBOMCTBaX,
BIIQJICHUE YMEHHEM
XapaKkTepru30BaTh MOBEJICHUE
GyHKUIHA, UCIIOJIb30BaHUE
MOJTYYEHHBIX 3HaHUU JUISt
OTMMCaHUsI W aHaIM3a pealbHBIX
3aBUCUMOCTEH;

-BJIaJICHUC OCHOBHBIMU
MOHATHSAMH O  INIOCKHX H
MIPOCTPAHCTBEHHBIX

reoMeTpuyeckux Qurypax, Hx
OCHOBHBIX CBOMCTBAX;
c(hopMHUPOBAHHOCTH yMEHUS
pacrio3HaBaTh  IeéOMETPUUYECKHUE

buUrypsl Ha YepTEKax, MOJIETSAX U

3a/1a4H.
Kpumepuu OYeHKU
NUCLMEHHBIX pAOOM .

«5»-Pabora 1omKkHa ObITh
BBITIOJTHEHA TIPABUJIBHO U
B NOJHOM 00BEMe , 90-
100% BBIITOJIHEHUS.
«4»-Pabota BBIIIOJIHEHA
MPaBUILHO, HO HMMEIOTCS
HEIOYETHI, MIPOIICHT
BbITTOJIHEHUA 75-89%.
«3»- Pabora BbIIIOJIHEHA
MPaBWJIBHO, HO HMEIOTCS
OIINOKH, MIPOLIEHT
BhITOJIHEHHUSA 59-74%.




B peajbHOM MUpE; NPUMEHEHUE

U3YYEHHBIX CBOICTB
r€OMETPUUYECKHUX ¢buryp u
bopmyn TUTSI penieHus

ICOMCTPHUYUCCKUX 3aaa4 U 3a4a4 C
IMPAKTUICCKUM COACPKAHHUCM,

-copMHUPOBAaHHOCTH
IIPEACTABICHU O IPOLECCax H
SIBJICHUSIX, UMEIOITUX
BEPOSATHOCTHBIN Xapakrep,
CTaTUCTUYECKUX
3aKOHOMEPHOCTAX B PEAIBHOM
MHpE,  OCHOBHBIX  IOHATHSIX
3JIEMEHTapHOMU TEOpUH
BEPOSTHOCTEW; YMEHUN HAXOIUTh
u OLICHUBATh BEPOATHOCTHU
HACTYIUJICHUS COOBITHIA B
IIPOCTEUIIINX MPaKTHYECKUX
CUTYyalUsIX u OCHOBHBIE
XapaKTEPUCTUKH CITy4alHBIX
BEJINYUH;

-BJIaJICHUE HaBbIKAaMU
HCMOJIb30BaHUSA TOTOBBIX

KOMIIBIOTEPHBIX IPOTpaMM  NpPH
pELICHUH 3a1a4.




