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1. HOACHUTEJIbHASA 3AIIMCKA PABO‘IEfI INPOI'PAMMDBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCIUIIIMHBI
OY .09 «<MATEMATHUKA»

[Iporpamma  obmieoOpazoBaTenbHOM — yueOHOM — mucuurmiuael  OY /.09
«MaremaTuka» TpelHa3HAuYeHa MJIs M3y4eHUsS MaTeMaTHUKU CTyAeHTamMu | Kypca
CHEIUATbHOCTH  CpeHEro  Npo(ecCHOHAIbHOTO  00pa3oBaHUS  COLMAIBHO-
skoHomudeckoro npoduns 38.02.06 dunancet B ®I'BOY BO CraBpomoiabsckmii
['AY, peanu3syromeii 06pa3oBaTeIbHYIO MPOTPAMMY CPEIHETO O0IIero oOpa3oBaHUS
B Ipejeiax OCBOCHHUS OCHOBHOW MPO(ECCHOHAIBHON 00pa30BaTebHON POTrPaMMbI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS TPH IMOATOTOBKE
CHELUATNCTOB CPEIHETO 3BEHA.

1.1. Iesu auCIUILTHHBI

Conepxxanue mporpammbl yueOHOM nuctumuimabl OY .09 «MaTtemarukay
HaIIpaBJICHO HA JIOCTUYKEHUE CIICIYIOIINX LIEIICH:

- oOecrieueHue CcHOPMUPOBAHHOCTH TPEJCTABICHUNA O  COILMAJBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MATEMATUKHU;

- obecrnieueHue CHOPMUPOBAHHOCTH JIOTHUECKOTO, aJTOPUTMUYECKOTO H
MaTeMaTUYECKOTO MBIILICHHUS;

- obecrnieyeHrue ChOPMUPOBAHHOCTH YMEHHUH MPUMEHSTh MOJYYEHHbIE 3HAHUS
MIPU PEIICHUU Pa3IMYHbIX 33]1a4;

- oOecnieueHue cPOPMUPOBAHHOCTH MPEACTABICHUN O MaTEMaTHUKE KaK YacTH
00111€UeIOBEYECKON KYJIbTYpbl, YHUBEPCAJIHHOM S3bIKE HAyKH, IO3BOJISIONIEM
OMUCKHIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHMUS.

B mporpammy BKJIIOYEHO COJAEpKaHWE, HAMpaBIICHHOE Ha (POpMUpOBaHUE Y
CTYJICHTOB KOMIIETEHIIUH, HEOOXOAUMBIX Il KAYECTBEHHOTO OCBOEHHS OCHOBHOM
npodeccruonanbHoi 006pazoBarenbHol porpammel CITO Ha 6a3ze OCHOBHOTO 0011IETO
oOpa3oBaHMsi C TIOJIy4YEeHHEM CpeIHero o01mero o0pa3oBaHUs; POrPAMMBbI
MoAroTOBKHU crienuanuctoB cpeanero 3seHa (IIIICC3) nmo cnenuanbHOCTH CPEIHETO
podheCCHOHAIBHOTO 00pa30BaHMs COIMabHO-d9KOHOMHUUYecKoro mpodrrs 38.02.01
38.02.06 ®uHaHCHI .

[Tporpamma yuebnoit mucummiuabl OY/[.09 «Marematuka» COCTOUT W3
cojiep>kaHusi ydeOHOro marepuaja, B HEH OTpakeHa MOCJIeA0BaTEIbHOCTh €ro
M3YUYCHHUS, pacTpeiesIeHHe YUYEOHBIX YacoB [0 TEMaM U pa3jeiam.

1.2. OO01mast XxapakTepuCTUKA y4e0OHOM IMCUHUIIIMHBI

Vuebnas gucrumumaa OY .09 «MatemaTtuka» sBisiercs: GyHAaMEHTaIbHON
0011e00pa30BaTeNIbHON TUCITUTIIIMHON CO CIIOKUBIMUMCS YCTOWYUBBIM COCpKaHUEM
1 00IIUMHU TPEOOBAHUSIMU K TTOATOTOBKE O0YJArOIITIXCSI.

B mpodeccuoHanbHBIX 00pa30BaTENbHBIX OPraHU3AlUAX, PEATU3YIOMUX
o0pa3oBaTenpHyI0 MPOTpaMMy CPEIHETO OOIIEro 00pa3oBaHUs B MpeaeaX OCBOCHUS
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OIIOIT CIIO Ha 0a3e OCHOBHOTO 00IIEro OOpa30BaHUSA, H3YyYECHHUE MaTEMaTHKU
UMEET CBOM OCOOCHHOCTM B 3aBHUCHUMOCTH OT MNpoduias NpodecCHOHaTbHOTO
o0Opa3oBaHus.

[Ipu ocBoenun npodeccuit CIIO u cneuunanbuocredt CIIO comumanbHO-
HKOHOMHUYECKOTO mpoduiisi mnpodeccuoHaIbHOrO  00pa3oBaHUS  MaTeMaTHKa
uzydaercsa Oojiee  yriyOleHHO, Kak mpoduibHas ydeOHas  JUCHUIUIMHA,
YUUTBHIBAIOIIAS CTIEHIM(PUKY OCBAaUBaEMbIX MPOGECcCUuil WK CIeMAIbHOCTEH.

OTO BbIpa)kaeTcsi B COACpKaHUM OOyUEHHs, KOJUYECTBE YaCOB, BBIICISAEMBIX
HAa HM3y4YEHHUE OTICIBHBIX TEM MPOTrpamMMmbl, TTTyOMHE HX OCBOCHHUS CTYICHTAMH,
o0BbEME U XapaKTepe MPAKTUYECKUX 3aHATHI.

OO1ue 1enyu U3ydeHuss MaTEMaTHKU TPAAUIIMOHHO PEaM3YIOTCS B YETHIPEX
HAIPaBICHUSX:

1) obmiee mpeacTaBieHne 00 UIEAX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTYaJIbHOE PA3BUTHUE;

3) oBiaseHne HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMUA U YMEHUSIMU;

4) BociUTaTENILHOE BO3/ICHCTBUE.

[Tpodunuzanus neneit MaTeMaTuuecKoro 00pa3oBaHus OTpakaeTcs Ha BEIOOpE
MPUOPUTETOB B OpraHU3alluud Y4eOHOW JesITeNbHOCTH oOydarommxcsa. Jls
COLIMAJIbHO-9KOHOMUYECKOTO Mpoduiisi MmpoecCHOHaNbHOIO 00pa30BaHUs BbIOOP
1ejaell cmemaercss B MparMaTMuecKOM  HAMpaBlICHWH, MPeaycMaTpUBaIOIIEM
YCHJIEHWE U pACIIUpEHHE TMPHUKIAJHOTO XapakTepa W3Y4YeHUS MaTeMaTHKH,
IIPEMMYLIECTBEHHOM OPHUEHTAllMd Ha AJTOPUTMHUYECKHM CTWJIb I03HABATEIBHOU
JESITeIbHOCTH.

N3yyenne maremMatuku Kak NpouibHOM 00meoOpa3oBaTenbHOl y4eOHON
TUCITUTUIMHBI, YYWTHIBAIONMICH CIeU(PUKYy OCBaMBaeMBIX CTyACHTaMHU TpodeccHii
CIIO nnu ciermansHOcTH CITO, 0OecnieunBaeTcst:

* BLIOOPOM PA3IMYHBIX MMOX0I0B K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

* (opMupoBaHMEM CHCTEMBl Yy4YE€OHBIX 3aJaHUM, 00ECTICYMBAIOIINX
s (PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11E€JIEBBIX YCTAaHOBOK;

* oOoraieHueM CeKTpa CTUIeH yueOHO! JesTEIbHOCTH 3a CUET COTIaCOBaHUS
C BEIYIIMMH JCSTEIBHOCTHBIMU XapaKTEPUCTHUKAMU BBIOPAHHOW CHEIUATBHOCTU
CpeaHero npodeccnoHalbHOr0 00pa30BaHUsl COLMATIbBHO-3KOHOMHUYECKOTO MpOQuiis
38.02.06 ®uHaHCHI.

Takum  oOpa3zoMm, peanu3anusi COAECp)KaHUS  Y4YEOHOM  JAMCIMIUIMHBI
OPUEHTHPYET Ha MPHOPUTETHYIO POJb IMPOIECCYATbHBIX XapaKTePUCTHK y4eOHOMH
paboThI, 3aBUCAIIUX OT Mpoduiss MPoPeCcCUOHATLHOTO 00pa30BaHMS, MOJYyUYCHUS
OTBITa WCMOJB30BAHUS MATEeMAaTHKH B COJEPXKATENbHBIX M MPOPECCHOHATHHO
3HAYUMBIX CHUTYAIUSIX 10 CPAaBHEHHIO ¢ ()OPMATBHO-YPOBHEBBIMH PE3YJIbTATUBHBIMH
XapaKTePUCTUKAMH OO0YUICHHSI.

Conmepxanue y4eOHOM JMHUCUMIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJICPKATEIHHBIMU JTUHUSMU 00yUEHUSI MaTEMAaTHKE:

- anreOpanyeckas JMHUS, BKIIFOYAIOIIAs CHCTEMAaTHU3aINI0 CBEICHHUM O YHCTiax;
M3y4YE€HHE HOBBIX U 00001IeHNE paHee U3YUEHHBIX onepannii (BO3BEICHUE B CTEICHb,
W3BJICUCHHUE KOPHS, JIOTapu(MHUpPOBAHUE, CUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC W



oOpaTHbIE K HHUM); M3YYCHHE HOBBIX BHUOB YHCIOBBIX BBIPOKECHHA U (POpMYII;
COBEpIIICHCTBOBAHNE TMPAKTUYECKUX HABHIKOB W BBIYUCIUTEIBHONH KYJIBTYPHI,
pacIIMpeHre U COBEPIICHCTBOBAHHUE alreOpandeckoro amnmapara, copMHUpoOBaHHOTO
B OCHOBHOMH IIIKOJIE, M €r0 MIPUMEHEHHE K PEIICHUI0 MATEMAaTHUSCKUX U MTPHUKIIATHBIX
3ajad;

- TEOpPETUKO-QYHKIMOHAIbHAS JIMHHS, BKIIOYAION[As CHCTEMAaTH3alluI0 |
paciMpeHne CBeIeHUH O (YHKIUSAX, COBEPIICHCTBOBaHHWE TPadUUICCKUX YMCHHIA;
3HAaKOMCTBO C OCHOBHBIMH HJESIMH U METOJaMH MAaTEeMaTHYeCKOro aHain3a B
o0ObeMe, TIO3BOJSIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKIMH W  pemarh
npocTeiire reoMeTpudeckue, GU3NIecKue u Ipyrue NpuKIaaHble 3a1a4u;

- JWMHUSA YypaBHCHWH ¥ HEPABEHCTB, OCHOBAaHHAs Ha TIOCTPOCHUH W
HCCJIEIOBAaHUH MaTEeMaTHYEeCKHX MOJIENeH, MepeceKaromascs ¢ aiaredpanyeckoil u
TEOPETHKO-(PYHKITMOHAIBHOW ~ JMHUSMHA W BKJIIOYAIONIas  pa3BUTHE U
COBEpIIICHCTBOBAHNWE TEXHUKU alreOpandeckux mpeoOpa3oBaHUN IS pEIIeHUs
ypaBHEHUH, HEPABEHCTB U CHUCTeM; (HOPMHUPOBAHHE CIOCOOHOCTH CTPOUTH U
MCCJIEIOBATh MPOCTEUIINE MaTeMaTUYECKUEe MOJCIHU TPHU PEHICHUU MPUKIIATHBIX
3aj1a4, 3a]1a4 U3 CMEKHBIX U CIICIUATBHBIX TUCITUTUINH;

- TreoMeTpuuecKas JIMHMS, BKJIIOYAIONIAs HAIJISIHBIE TIPEJICTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTYpaxX W MU3y4YEHHE MX CBOMCTB, (DOPMHUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXXEHHUs,  pa3BUTHE  CHOCOOOB  I€OMETPUYECKHUX
M3MEPCHHM, KOOPIMHATHOTO U BEKTOPHOTO METOJIOB JIJISI PEIICHUS MaTEMaTHICCKUX
Y TIPUKJIATHBIX 337129,

- cTOXacTHYeCKas JIMHUSI, OCHOBaHHAs Ha Pa3BUTHU KOMOMHATOPHBIX YMCHHH,
MPEJICTABICHUA O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX OKPY)KAIOIIETO
MHpa.

N3yuenne o0meoOpa3oBaTeTbHON yuyeOHOM AUCHUILIMHBI «MaTtemaTukay
3aBepIaeTcs MOABEJCHUEM UTOTrOB B (popMme 3K3amMeHa B pamMKax MPOMEKYTOYHOM
aTTecTaluy cTyAaeHToB B npouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ nonyyeHuem
cpeanero oomiero oopazoanus (IITICC3).

1.3. MecTo TMCUMIIMHBI B YUeOHOM IJIaHe

Vuebnas nucuuminaa OY J[.09 «MatemaTukay siBiseTcs y4eOHBIM ITPEAMETOM
oOs3aTenbHOM TpeaMeTHOM obnactu «Marematuka u  uHpopmatukay DOI'OC
cpeaHero oo1iero oopa3oBaHus.

Yuebnass ~ gucummmHa — OYJ.09  «Marematuka»  u3ydaercs B
obmeoopazoBarenbHoM 1ukie yuyeOHoro maHa OITOIT CITO na 6aze OCHOBHOIO
obmiero o0pa3zoBaHusi ¢ mojiydueHueM cpegnero oomero oodpaszopanus (IIIICC3) mo
CHEIMATLHOCTH ~ CPEAHET0  MPO(ECCHOHATBHOTO  00pa3oBaHUS  COIMAIBHO-
skoHOMHUYecKOTo TTpoduiis 38.02.06 duraHCHL.

B yue6nom murane [MIICC3 no crienuanbHOCTH CpeaHero mpodheCcCHuOHATBHOTO
oOpa3oBaHus comnuaibHO-dKOHOMHYeckoro mpodwmis 38.02.06 dunancel  MecTo
yueonou aucrumummasl OY [[.09 «MaTtemaTuka» — B cocTaBe 0011e00pa3oBaTEIbHBIX
Y4€OHBIX JUCIUIUINH, (OPMHUPYEMBIX U3 OO0SA3aTENBHBIX MPEAMETHBIX O0IacTei
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®I'OC cpemnero obmiero oOpazoBanus, misa crneruaidbHocTer CIIO conumansHO-
HYKOHOMUYECKOTO PO IS MpoheccnoHaILHOTO 00pa30BaHu.

1.4. Pe3yabTarhl 0cBOCHHS Y4eOHOH JUCHUIIMHBI — JINYHOCTHbIE,
MeTanpeaMeTHbIe, IpeMeTHbIE

OcBoenne conaepkanus yueOHod muctuminabl OVYJI.09 «Martemarukay
o0ecrieunBaeT TOCTUKEHUE CTYJICHTAMU CJIEAYIOIINX Pe3yJIbTaTOB:
* TUYHOCHIHBIX

— c(hOpPMHPOBAHHOCTh TPEACTABICHUN O MaTEMaTHUKE KaK YHHBEPCATHBHOM
S3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SIBJICHUWA U MPOIECCOB, UJIECSIX U METOJax
MaTEeMaTUKH;

— TIOHMMaHWE 3HAYMMOCTM MAaTEeMaTUKU [JIi HAyYHO-TEXHUYECKOTO
nporpecca, CcQOPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe Kak K 4acTu
00111e4esI0BEYECKON KyIbTYphl Uepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHs MaTEMaTHKH,
ABOJIIOLIMEN MAaTEMATUYECKUX UIECH;

— Ppa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpa’KEHUS,
QITOPUTMHYECKON KYyJIBTYPbl, KPUTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOJIUMOM
Ut Oyymie mpoecCUOHAIBHOMN IeATeNbHOCTH, ISl IPOJIOJDKEHUST 00pa30BaHUs U
caMmo00pa3oBaHus;

— OBJIaJICHME MAaTEMAaTHUYECKUMM 3HAHUSIMU U YMEHHUSIMHU, HEOOXOJIUMBIMHU B
MTOBCEIHEBHOM KWU3HU, JJIsl OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUINH U
JTUCHUIUIMH TTPOGECCUOHAIBHOTO 1MKJIA, NI MOJIy4YeHUsl 00pa3oBaHus B O0JACTHX,
He TpeOyIoUX YIIIyOJIeHHOW MaTeMaTUYeCKOM OATOTOBKHY;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHWIO, B TOM YHUCJE
caM0oOOpa30BaHMIO, HA MPOTSHKCHUU BCEW JKU3HU; CO3HATEIIBHOE OTHOIIEHUE K
HETMIPEPHIBHOMY O0pa30BaHUI0 KaK YCJIOBHUIO YCHEHIHOW NPOo(EeCCHOHATBLHON U
OOIIIECTBEHHOM JIEATENHLHOCTH;

— TOTOBHOCTH W CIIOCOOHOCTH K CaMOCTOSATEIHLHOM TBOPYECKOM U
OTBETCTBEHHOU JESTEIBHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTenbHOM, OOIIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeN0BATENLCKON, TPOCKTHOM
U IPYTUX BUJIAX AESATEIbHOCTH;

— OTHOIILICHHE K TPO(PECCHOHATILHON IESITEIHHOCTH KaK BOBMOXKHOCTU Y4aCTHS
B pEIICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npo0OJieM;

* MemanpeomMenHbixX:

— YMEHHE CaMOCTOSITEIBHO OMPEACNATh LU ACATEILHOCTH M COCTABIATH
IJAHbl  JICSITEIBHOCTH; CaMOCTOSATENILHO OCYIIECTBISATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JIEATEIIbHOCTh; KCIOJIb30BaTh BCE BO3MOXHBIE PECYpChl IS
JIOCTIKEHUS TIOCTABIICHHBIX IIEJIeH W peain3allii TUIAHOB JICATEIbHOCTH; BHIOUPATH
YCHEILIHbIE CTPATErUH B PA3IMYHBIX CUTYAIUSX;



— YMEHHE TPOIAYKTUBHO OOIMIATHCS W B3aMMOJICHCTBOBATH B MPOIECCE
COBMECTHOM AEATEIbHOCTH, YUYUTHIBATh MTO3UIIMU JPYTUX YYACTHUKOB JIESITENBHOCTH,
3¢ PeKkTUBHO pa3peniaTh KOH(PIUKTHI;

— BIIAQJCHUE HaBbIKAMU TIO3HABATENbHOM, Y4YeOHO-UCCIIENOBATENbLCKOU U
NPOEKTHOW JESITENbHOCTH, HAaBBIKAMHU pa3peuieHusi MpoodsieM; CHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOHUCKY METOJOB PEUIEHUS MPAKTUYECKHUX 3aJ1ad,
IPUMEHEHUIO PA3JIMYHbIX METOJ0B MO3HAHUS;

— TOTOBHOCTh MW CIOCOOHOCTHP K CaMOCTOSATEIbHOW WH(OPMAIMOHHO-
MO3HABATEJILHON NIESITEIbHOCTH, BKJIIOYas YMEHUE OPUEHTHPOBATHCS B PA3IMUHBIX
UCTOYHMKAX WHGOpPMAIMK, KPUTUYECKA OICHUBATh W  HMHTEPIPETHPOBATH
HH()OpMAITHIO, TTOJTYIaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

— BJAJCHUEC SI3BIKOBBIMM CPEACTBAMH: YMEHUE SICHO, JIOTUYHO U TOYHO
M3JIarath CBOIO TOUYKY 3PEHHUSI, UCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

— BJAJCHUE HaBbIKAMHU TI03HABaTEIbHOM pediekcud Kak OCO3HAHMS
COBEpPUIAEMBIX JICUCTBUA W MBICIUTENBHBIX MPOIECCOB, HUX pE3yJbTaTOB H
OCHOBAHUM, TPaHUL] CBOETO 3HAHWS M HE3HAHUS, HOBBIX IMO3HABATEJBHBIX 3a7a4 U
CPEACTB JUIsl UX TOCTUKEHHUS;

— IIeJICYCTPEMJICHHOCTh B TTOMCKAX W MPUHSATUU PEUICHUHN, COOOPa3UTEIHbHOCTD
W UHTYULUS, PA3BUTOCTh TMPOCTPAHCTBEHHBIX TMPEJCTABICHUHN; CIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

* NPeOMEemHbIX:

— c(hOpMHUPOBAHHOCTH MPEJACTABICHUNH O MaTeMaTHKE KaK YacTh MHUPOBOI
KYJbTYpbl U MECTE€ MAaTeMAaTUKU B COBPEMEHHOW NUBUIM3AIMH, CIIOCO0AaX OMUCAHUS
SBJICHUN peaIbHOTO MUpPA HA MATEMATUUYECKOM SI3BIKE;

— cpOpMHUPOBAHHOCTh TPEACTABICHUM O MAaTEeMaTUYECKUX TMOHATHUSIX Kak
BOKHEHIIIMX MaTEeMaTUYECKUX MOJIENAX, IO3BOJISIONIUX OIUCHIBATh M H3y4aTh
pa3Hble MPOLECCHl U SBJIEHUSA; IMOHMMAaHUE BO3MOYKHOCTH aKCHOMAaTHYECKOTO
MIOCTPOCHUSI MATEMaTUYECKUX TEOPHH;

— BIIQJICHUE METOJAaMHU JOKa3aTEeIbCTB U AJITOPUTMOB PEILICHUS, YMEHHUE HUX
MIPUMEHSITh, TPOBOJIUTH 10KA3ATEIbHBIE PACCYXKICHHUS B X0OJI€ PEUICHUS 3a]1aY;

— BIIAJICHUE CTaHAApPTHBIMU NpPUEMAaMHU PEUICHUS PaUUOHAIBHBIX U
MppalMOHaIbHBIX, MOKA3aTEJIbHBIX, CTENIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUU U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHUE IOTOBBIX KOMIBIOTEPHBIX MPOrpamMM, B TOM
qucjae IS TMOWUCKAa TYTH PEIIeHUS W WUIIOCTPAllMM PELICHUs] YpaBHEHUU U
HEPABEHCTB;

—  c(OpMHUPOBAHHOCTh  TPEACTaBICHUM OO0  OCHOBHBIX  TOHSITHSX
MaTeMaTUYECKOTO0 aHaju3a W UX CBOMCTBAxX, BIIAJICHUE YMEHUEM XapaKTEPU30BaTh
noBe/ieHue (PYHKIUH, UCIIOIb30BaHNE MOJYUYCHHBIX 3HAHUM JJIsSI OTIMCAHUs U aHau3a
pEalbHBIX 3aBUCUMOCTEMN;

— BJIQJICHUE OCHOBHBIMU TMOHSTHUSIMH O IUIOCKMX M MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHUS
pacno3HaBaTh T€OMETPUIECKUE (PUTYPHI HA YePTEkKaX, MOJICIISAX U B PECATbHOM MUDE;
MPUMEHEHNE U3YyYEHHBIX CBOMCTB T€OMETpUYECKUX Guryp m Gopmys s pelieHHs
reOMETPUYECKHX 3a/1a4 U 337a4 C MIPAKTUYECKUM COAECPIKAHUEM;



— c(OpMHUPOBAHHOCTH TPEACTABICHUIA O TMPOIECCaX W SBICHUSNX, UMEIOIINX
BEPOATHOCTHBIA XapaKTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MUDE,
OCHOBHBIX MOHATHUSAX 3JEMEHTAPHOW TEOPUU BEPOATHOCTEH; YMEHHUM HAXOIWUTH U
OLICHMBATh BEPOSITHOCTH HACTYIUJICHUSI COOBITUH B MPOCTEHIIMX MPAKTUYECKHUX
CUTYallUsX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbIX BEJIMUUH;

— BJIAJICHUE HABBIKAMHU MCIIOJIB30BaHUSA TI'OTOBBIX KOMIBIOTEPHBIX IPOTrpaMm
IIPY PELLICHUH 3a/a4.

1.5. Kouamn4yecTBo 4acoB Ha 0CBOEHHE MPOTrPaMMBbl y4eOHOH TUCHUTLINHBI
OO0s3aTenpHas ayuTopHas yueOHast Harpy3ka oOydarorierocs - 239 Jacos.
CamocTosiTenbHast (BHeayIUTOpHAs) paboTa HE TPEyCMOTpPEHA.
Koncynpranmm - 2 yaca.

1.6. U3meHeHMNsl, BHECEHHbIE B Pa004yI0 IPOrpaMMy 1o CPABHEHHIO C
IIpumepHoii mporpammoii mo OO:

B cootBerctBUM c TpeboBanusimu DPI'OC no cnernumansHoctu 38.02.06
duHAHCHI CaMOCTOsITENIbHAS paboTa HE MPEAyCMOTPEHA.



2. CTPYKTYPA Y COJIEP)KAHUE YYEFHOM JUCIUILIAHBI

OV]1.09 <KMATEMATHKA»

2.1. O0bem y4eOHOM TUCUMILIMHBI U BUJbI Y4e0HOI padoThl

Bun yueOHoit padoThl

O0BeM yacoB

CyMMapHaH yqeﬁnaﬂ Harpy3ka BoO B3aHMOHeﬁCTBHH C
npenmoaaBaTejacmM

247

CamocmoamenvHnasn paboma

O0beM 00pa3oBaTe/IbHOM NPOrPaMMBbI

239

B TOM 4YHMCIJIC:

TeopeTuieckoe o0ydueHue

165

nabopaTtopHbie pabOThI

IMPAKTUYCCKUC 3aHATHUA

74

KypcoBas pabota (IIpoeKT)

KOHTpOJIbHAs paboTa

Camocmosamenvuas pa60ma

IIpome:xyTounass arrectauusi NpoBOAMTCH B (Qopme
9K3aMeHd
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2.2. TemaTuveckuii JiaH U coaep:kanue yueoHoi gucunmimusl OY/1.09 «MaremaTuka

HaumenoBanue | Coaepxanue yueOHOro Marepualia, JadopaTopHbie padoThl U NPAKTHYECKHE Oo6bem YpoBeHb
pa3iesioB U TeM 3aHSTHS, CAMOCTOSITEJIbHAS PAa00Ta 00YUAIOLIUXCS (eciu npedycMomperivl) 4acoB OCBOECHUS
1 2 3 4
BBenenue 2 1
MaremaTuka B HayKe, TEXHUKE, SKOHOMHKE, MH()OPMALIMOHHBIX TEXHOJOTHUSIX U 2
BBenenne IIPAKTUYECKON NEATENbHOCTH. Llenn u 3aaaun n3ydyeHns: MaTeEMaTUKH [IPU OCBOCHUU
npodeccuit CI1O u cnennansHocteit CIIO.
Pa3nen 1. 1. Aaredopa 38
Conep:xanue yueOHOro MaTepuaJjia 10 1,2,3
Tema 1.1. [lenblie n panuoHanbHbIC Yncia. JelicTBUTeNbHbIC Yncaa. [Ipubausicennvle 6
PazBuTHe evryucaenus. Komnuexcrule uucna.
IOHSITHSI O IpakTnyeckune 3aHATHUSA 4
qucie Apudmernueckre NSUCTBUS HaJ YHUCIAMHU, HAXOXKICHUE MPUOIMKEHHBIX 3HAYCHUM
BEIMYMH ¥ TIOTPEIIHOCTEH BBIYUCICHUN (aOCOMIOTHOM W  OTHOCHUTEIHHOM),
CpPaBHEHHE YHCIIOBBIX BBIPAXKEHUMN.
Conep:kanue y4eOHOro MmaTepuasa 28 1,2,3
Kopuu u crenenn. KopHu HaTypanapHOM CTENEHU U3 YKCIIA U UX cBOKCTBA. CTeneHn 16
C pauMOHAJIBHBIMHU MOKA3aTENIsIMUA, WX CBOMCTBA. CTENEHW C JAEHCTBUTEIbHBIMU
Tema 1.2. nokazarensmMu. Ceoticmea cmenenu ¢ 0eticmeumelbHblM NOKA3amenem.
Kopun, crenenn | Jlorapugm. Jlorapudm uncna. OcHOBHOe JorapupMuUecKoe TOXKIAECTBO.
u gorapupmbl | [lecatuunbie u HatypasibHble Jorapudmel. [IpaBuna neicTBuil ¢ jnorapudmamu.
IIepexor K HOBOMY OCHOBAHHUIO.
IIpeoOpa3zoBanue aJredpanv4ecKux BbIPAKCHUM. [IpeobpazoBanue
PaIMOHAIBHBIX, UPPAITMOHATIBHBIX CTETICHHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX
BBIPAKCHUMU.
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IIpakTnyeckue 3aHATUSA

Brrunciienne u cpaBHEHUE KOpHEW. BpinosiHEHHE pacyeToB ¢ pagukanamu. Pemenue
VMppauMoOHaIbHBIX ypaBHeHUN. HaxoxneHue 3Ha4eHUN CTENEHEN ¢ palMOHAIbHBIMU
noka3zatensiMi. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BhIpaXXEHUH, COJEPIKAIINX
cTerneHu. Penenne noka3arenbHbIX YPAaBHEHUN.

Pemenne npuxiagHbeix 3amad.  HaxokneHue  3HaueHud — jorapudma 1o
POU3BOJIBHOMY OCHOBaHuIO. llepexox oOT OZHOrO OCHOBaHUS K JIpYroMmy.
Boruncnenue u cpaBHeHue jorapudmos. JlorapupmupoBaHue M MOTEHUIUPOBAHHE
BBIPAKCHU M.

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

IMPpUKIaIHbIX  3aa4. Pemenue

12

Paspnea 2. OCHOBBI TPHTOHOMETPHUH 31
Conep:kanue y4eOHOro MmaTepuasa 4 1,2,3
Tema 2.1. Pagnannas mepa yrma. BpamarensHoe asmxkeHune. CUHYC, KOCHMHYC, TaHT€HC U 2
OcHoBHBIE KOTAHI'€HC YHCJIA.
NOHATHUS IIpakTnyeckue 3aHATHUSA 2
PaanaHHbIi METON M3MEPEHUS YIJIOB BPALLICHUS U CBA3b C IPaJyCHOW MEPOU.
Tema 2.2. Conep:kanue y4eOHOro MmaTepuasa 8 1,2,3
OcHoBHBIE ®opmynsl npuBeAcHUs. Popmyinbl ciokeHUud. Popmynbl yaBoeHUs Dopmyibl 4
TPUTOHOMETPHY | NOJIOBUHHOZ0 Y2ld.
ecKue IIpakTnyeckue 3aHATUSA 4
TOKAECTBA OCHOBHBIC TPUTOHOMETPUYECKUE TOXKIECTBA, POPMYJIBI CIIOKEHUSI, YIBOCHHUSI.
Tema 2.3. Copnepxanue y4eOHOro MmarepuaJjia 4 1,2,3
IIpeodpa3zoBann | [IpeoOpazoBanue CyMMbl TPUTOHOMETPHUECKHX (DYHKIMH B TPOU3BEACHUE W 2
sl IPOCTEHIMUX | IPOU3BEACHUSI B CyMMY. Buwipasicenue mpuconomempuyeckux @yHkyui uepes
TPUTOHOMETPHUY | MAH2EHC NOJOBUHHO20 AP2YMEHMA.
eCKHUX IIpakTnyeckue 3aHATHUSA 2
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BbIPaKeHU [IpeoOpazoBanne CyMMBl TPUTOHOMETPHUYECKHMX (YHKIMK B TMPOU3BEICHHE,
npeoOpa3oBaHre MPOU3BEICHUSI TPUTOHOMETPUYECKUX (DYHKIIUN B CYMMY.
Conep:kanue y4eOHOr0 MmaTepuasa 15 1,2,3
Tema 2.4. [Ipocreimmue TPUTOHOMETPUUECKUE YPaBHEHUS. IIpocmetiwue 10
TpuronomeTpuy | mpucoHomempuieckue HepaseHcmsd.
ecKue OO0patHble TPUTOHOMETPUYECKHUE (PYHKITMU. APKCUHYC, apKKOCHHYC, apPKTAHT€HC
ypaBHeHusi 1 | [IpakTHYeckue 3aHATHSA 5
HepaBeHcTBa | [Ipocrelinie TPUTOHOMETPUUECKHE YypaBHEHHMs M HepaBeHcTBa. (OOparHbIe
TPUTOHOMETpUUYECKUE QYHKIIUU: apKCUHYC, apKKOCUHYC, apKTaHI'€HC.
Paszpnea 3. DYyHKUMHU, UX CBOICTBA U IrpaQuKH 8
Conep:kanue y4eOHOro MmaTepuasa 8 1,2,3
@Oynknuu. OOnacTe OmpeleseHUuss U MHOXXECTBO 3HadyeHHH; rpadux GyHKINH, 4
noctpoeHue rpadukoB PYHKIUN, 3aJaHHBIX PA3TUYHBIMUA CITIOCOOAMHU.
CpoiictBa ¢yHknuH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYEHHOCTD,
NePUOAUYHOCTh. [IpoMeXyTkH BO3pacTaHusi ¢ yObIBaHHS, HauOoOJbIIee U
HaUMEHbIIIeE 3HAYCHUS, TOYKH OKCTpemyMa. ['paduueckas HWHTEpHpeTaIusl.
Tema 3.1. [Tpumepsl GyHKIMOHATBHBIX 3aBUCHUMOCTEH B peaJbHBIX MPOIECCaX M SBICHUAX.
Apudpmernueckue onepauuu Haj GyHKUUSIMHU. CioxkHas (QYHKUUS (KOMITO3HIIMS).
(I)yHlfIIl/II/I, "X Honsmue o HenpepvleHOCMU (DYHKYUU.
CBOiicTBa H . .
rpacKu OoOpaTHble (PYHKIIHMN. O5]£ClCI’I’lb onpedenenusi u 001ACMb 3HAYEHUU O0OPAMHOU
Gdyukyuu. I pachux obpamnoti pynkyuu.
IIpakTHUyeckue 3aHATHS 4

[Ipumepsl 3aBUCHUMOCTEHM MEXAY IIEPEMEHHBIMU B PEaJbHBIX IIpolLeccax U3
cMexHBIX muctuiuinH. Onpenenenue Qynkmuii. [loctpoenne u yreHue rpadukon
bynaknuii. MccnenoBanue ¢ynkimu. CBONCTBA JIMHEWHON, KBaIPATHUYHON, KYCOUHO-
TUHEHHONM u ApoOHO-muHeNHOW (yHkuil. HempepwiBHbIE W MEepUOAMYECKUE
¢bynknuu. CBoiicTBa M TpaduKu CUHYCAa, KOCHHYCA, TAaHT€HCAa M KOTAHTEHCA.
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Ob6patnabie ¢pyHKIMU 1 UX rpaduku. OOpaTHBIE TPUTOHOMETPUYECKUE (PYHKIIHH.

Tema 3.2. Coaep:xaHue yueOHOro MmaTepuajia 10 1,2,3
Crenennble, | Omnpenenenusi QyHKIMA, ux cBoiictBa u rpaduku. IIpeobpazoBanusi rpapukos. 6
nokasarejbHble, | [lapamienbHblil mepeHoC, CUMMETPUS. OTHOCUTENIBHO OCel KOOPJIMHAT U CUMMETPHUS
JIOTapu(PMHYECK | OTHOCUTEIBHO Hadajla KOOpPJWHAT, CUMMETpPUS OTHOCHUTENBHO MpSMON Yy = X,
ue u pacCTsKEHUE U CHKaTHE BJIOJb OCEH KOOPIHUHAT.
TpUuronoMerpu4 | [IpakTuyeckue 3aHATHS 4
eckne pynkuun. | [IpeobpasoBanus rpaduka (yHkiuu. ['apmonmueckue kosneOanwus. llpukinanHeie
Oo0patHbIe 3amaun. [lokaszatenbHble, jgorapudmuueckre, TPUTOHOMETPUUYECKUE YpPAaBHEHHUS HU
TPUTOHOMETPHY | HepaseHcmad.
ecKue PyHKIuM
Pa3nea 4. Havana maremaTuyeckoro anaausa. IHTerpaJj u ero npuMeHeHue 39
Conep:xkanue y4eOHOro MmaTepuasia 24 1,2,3
ITocaenoBaTe ILHOCTH. CnocoOb1 3aJaHus " CBOICTBa YHCIOBBIX 18
MOCJIeI0BATEIBbHOCTEM. llonsmue 0 npeoene nocne008amenbHOCHU.
Cywecmeosanue npeoena MOHOMOHHOU O2PAHUYEHHOU NOCAe008amenlbHOCU.
CymMupoBaHue mocienoBareiabHocTel. beckoHeuHo yObiBaromas reoMeTpuyeckas
Tema 4.1. MIPOTPeECCHs U €€ CyMMa.
Hauaia IIpousBoanasi. IloHsiTue O TPOU3BOAHOW (YHKIHMH, €€ TEOMETPUYECKUH W
MaTremMaTnyecko | PU3HMUECKHH CMBICI. YpaBHEHHE KacaTeldbHOW K rpaduky ¢yHkuuu. I[IpousBoansie
ro aHAJIN3A CyMMBI, pa3HOCTH, TIPOM3BENEHHMs, 4YacTHble. [IpoW3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIuH. [IpuMeHenre npon3BOHON K HCCIIeOBAHUIO (DYHKITUN U
MOCTpOeHUI0 TpaduKoB. [Ipoussoonsie 0Opamuol QyHKyuu u KOMROZUYUU DYHKYUU.
[Ipumeps! UCIIONBb30BaHUS MPOU3BOAHON ISl HAXOXKACHHS HAWIYYILIEr0 pEIIECHUs B
MPUKIAAHBIX 3a7a4ax. Bropas mpow3BoAHAas, €€ T€OMETPUUYCCKUNA U (PU3UUCCKHIMA
cMmbIci. Haxoxaenue ckopocTu [uisl mpoliecca, 3aaHHoro GopMysion u rpadukom.
IIpakTH4YecKkHe 3aHATHS 6
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YucioBasg MOCHEN0BATEIBHOCTh, CIOCOOBI €€ 3aJaHus, BBIYHMCICHUS 4YJICHOB
nocneaoBarenbHocTu. llpenen mocnenoBaTensHOCTH. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccus. [IpousBoaHas: MEXaHUYECKMA W T€OMETPUUYECKUUN
CMBICJI TIPOM3BOJHOW. YpaBHEHHE KacaTelbHOW B oOmem Bume. lIpaBuna wu
dbopmynsl auddepeHIupoBaHus, Ta0IUIa MPOU3BOIHBIX 3JIEMEHTAPHBIX (YHKITUH.
UccnenoBanune (QyHKIUM € MOMOIIBIO Mpou3BoJHON. Haxoxxnenue Haubobliero,
HAMMEHBIIIEr0 3HAUCHUSI U SKCTPEMAJIbHBIX 3HAYeHUH (DYHKITUH.

Conepxanue y4e0HOIro MaTepualia 15 1,2,3
IlepBooOpa3nass m wmHTerpaji. IIpuMeHeHue ONpPENENEeHHOr0 HHTErpaiza s 10
Tema 4.2. HAaXOXICHMS IUIOIIAAU KpuUBOJMHEWHOW Tpaneuuu. @Oopmyna HeroroHa—
HNurerpan u ero | JleiiOuuua. [Ipumepsl npuMeHeHus HHTErpaa B (QU3UKE U TEOMETPUHU.
npuMmenenne | [lpakTnyeckue 3aHATHSA 5
WNurterpan u mnepBooOpa3Has. Teopema Hprotona—IJleitonuma. Ilpumenenue
MHTErpajia K BBIYMCICHHIO (PM3UUECKUX BEJIMYMH U TUIONIA/ICH.
Paznea S. YpaBHeHHs 1 HEPABEHCTBA 24
Conep:xkanue y4eOHOro MmaTepuasia 24 1,2,3
YpaBHeHUssT M CHCTeMbl YypaBHeHMH. PanuoHanbHbIE, HpPpALMOHAJIBHBIC, 20
[IOKA3aTeJIbHbIE U TPUTOHOMETPUYECKHE YPABHEHMSI U CHCTEMBI. PaBHOCHIIBHOCTB
ypaBHEHUH, HEpaBEHCTB, cucTeM. OCHOBHBIE IPUEMBI UX pelIeHUs (pa3ioKeHue Ha
Tema. MHO>KUTEJIN, BBEJICHIE HOBbIX HEM3BECTHBIX, MOJCTAHOBKA, Ipa)uueCKuil METO).
VpaBuenuss u | HepaBeHcTBa. Pannonanbhsle, UppaliOHaJIbHEIE, IIOKa3aTeIbHbIE U
HepaBeHCTBa | /MPUCOHOMEMpUUecKie HEPABEHCTRA. OCHOBHBIE TPUEMBI X PELICHHUS.

Hcnonb3oBanue CBOMCTB M rpaukoB (PYHKUMH NPH pPelIeHMM YPABHEHHMH U
HepaBeHCTB. Meroa uHTepBaioB. M300pakeHne Ha KOOPAWHATHOM IUIOCKOCTH
MHOKECTBA PEIICHUN YpaBHEHUW M HEPABEHCTB C JBYMs NEPEMEHHBIMH U HX
CUCTEM.

Ilpuxkaanubie 3agaum [lpumMeHEeHHME MaTEeMaTUYECKUX METOJIOB JUISl PEIICHUS
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COMEp)KaTeNbHBIX  33Jad W3 pA3IMYHbIX O00OJacTel Haykd U  TMPaKTUKH.
NHTtepnperanys pe3ynbraTa, y4eT peajJbHbIX OTPAaHUYEHUN.

IIpakTH4Yeckue 3aHATHS 4
Kopuu ypaBuenuii. PaBHocunsHoCTh ypaBHeHUi. [IpeobpazoBanue ypaBHEHHIA.
OcHOBHBIE NTPUEMBI PELICHUS YPaBHEHUH. PellieHne cCUCTEM ypaBHEHUI.
Hcnonb3oBanue cBOMCTB U rpaduKoB YHKITUH TSI pEIICHHUS YpaBHEHUN U
HEPABEHCTB.
Pa3znea 6. KomOunnaropuka, CTaTHCTHKA M TEOPHUsI BEPOATHOCTEN 24
Conep:kanue y4eOHOro MmaTepuasa 12 1,2,3
OcHOBHbIE MOHATUS KOMOMHATOPUKH. 3aJayd Ha IMOJCYET YHuCiIa pa3MElICHHH, 10
IEepeCcTaHOBOK, coyeTaHui. PemieHue 3amay Ha mnepebop BapuantoB. Popmyia
Tema 6.1. onnoma Hrrorona. CBolicTBa OMHOMHHAIBHBIX K03((dunueHToB. TpeyroabHUK
DJIeMeHTbI Iackans.
xomMGunaTopuky | IIpaKTHYECKHe 3aHATHS 2
Hcropust pa3BuTH KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN U CTATUCTUKHU U UX POJIb
B pa3aMuHbIX  cdepax  yeloBeueCKoW  Ku3HenesTenabHocTH.  IIpaBuna
KOMOMHATOpuku. PemeHne KOMOMHATOPHBIX 3a7ad. Pa3MmellleHus, couyeTaHus H
nepecraHoBkU. bunom Herotona u tpeyronsHuk Ilackais. [lpuknagneie 3agaum.
Conep:xanue yueOHOro MaTepuajia 8 1,2,3
CoObITHE, BEpOSATHOCTb COOBITHS, CIOKEHNE U YMHOKEHUE BEpOSTHOCTEH. [lonamue 6
6.2. daemMenThI |0 He3asucumocmu cobvimuu. JJuckpemuas caydauHas GeiuduHd, 3aKOH —ee
Teopun pacnpedenenus. Hucnogvie xapaxmepucmuku OUCKPEMHOU CHYYAUHOU BeTUYUHDL.
BeposiTHoOcTel | [JonAamue o 3axone OonbUUX Yucel.
IpakTnueckue 3aHATHUSA 2

Knaccuueckoe ornpeneneHne BEpOSITHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpeMa O
CyMMe BeposATHOCTEN. Brruncnenne BepostHocTe. [IpukiaaHbie 3anayu.
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6.3. DJIeMeHThI
MATEMATHYECKO
M CTATHUCTHKHU

Conep:xkanue y4eOHOro MmaTepuasa

1,2,3

[IpencraBienre maHHBIX  (TAOMMIBI, JUarpaMMbl, Tpaduku), 2cexepanrvbHas
COBOKYNHOCMb, 8b100pPKA, cpedHee apupmemuueckoe, meouana. [lonamue o 3adauax
Mamemamuyeckou cmamucmuku. Pewenue npakxmuueckux 3adau c¢ npumeneHuem
8EPOSIMHOCMHBIX MEMOO08.

IpakTnyeckue 3aHATUSA
[IpencraBienne 4ncioBbIX AaHHbIX. [IpuknagHble 3aqaun.

Pazpen 7

I'eomerpus

Tema 7.1.
IHpsmble u
IUIOCKOCTH B
NPOCTPAHCTBE

Conepxanue yue0HOIro MaTepuaJjia

20

1,2,3

B3anmHoe pacnonokeHue AByX MPSMBIX B IMpocTpaHcTBe. [lapamiensHOCTh IpsMoi
U 1Iockoctu. llapammensHocTh TUIOCKOCTEH. [leprneHaAuKyISIpHOCTh TIPSMON H
mIockocTd. [lepneHAuKyIsIp W HAKJIOHHAS. YTOJ MEXKIY MPSIMON MU TUIOCKOCTBIO.
JIByrpa"Hbiii  yroj. Yroil MeEXIy IUIOCKOCTAMU. I[lepneHauKyIsIpHOCTh JIBYX
miockocTeld. I'eoMmerpuueckue mpeoOpa3oBaHUs IPOCTPAHCTBA: IapajlIeIbHBINA
MePEHOC, CUMMETPHSI OTHOCHUTEIIBHO IUIOCKOCTH. IlapasienpbHoe IMpOeKTHPOBAHHME.
Ilnowaows opmoconanvroi npoexyuu. VI3o0paxeHrue mpocTPaHCTBEHHBIX PuUryp.

16

IIpakTHUyeckue 3aHATHS

[Ipr3HaKku B3aMMHOIO PACHOJIOKEHUS MPSIMBIX. YTOJ MEXKIy NpsAMbIMH. B3auMHoe
PACIIOJIOKEHUE MPAMBIX U INIOCKOCTEN. [lepneHanKysap 1 HaKIOHHAs K TUIOCKOCTH.
Yron mexay npsiMOM U INIOCKOCTBIO. T€OpeEMBI 0 B3aMMHOM PACIIOJIOKEHNUN TPSIMOMN
U Iockoctu. Teopema o0 Tpex meprneHaukyispax. I[Ipu3sHaku w  cBolcTBa
[apajuIesIbHBIX M IEPIECHIMKYJSPHBIX IUIOCKOCTEW. PaccTossHme OT TOYKM 10
IJIOCKOCTH, OT NPSIMOM 10 INIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSAMHM, MEXKIY
CKPEIIMBAIOIIMMUCS PSIMBIMU, MEX]Ty POU3BOJILHBIMU (PUTypaMu B MTPOCTPAHCTBE.
[lapannenbHoe NPOEKTUPOBAaHME W €ro CBOWCTBA. Teopema o0 niowaou
OpPMO2OHANILHOU  NPOeKyuu  MHO20Yy207bHUKa.  B3aMHOE  pacloJIOKEHHE
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MPOCTPAHCTBEHHBIX QUTYD.

Conep:xkanue y4eOHOro MmaTepuasa 12 1,2,3
BepmuHbl, peOpa, rpaHu MHOrorpaHHuka. Paszeepmka. Mnuocoepannvle yanol. 8
Buinyxnvie mnocoepannuxu. Teopema Jiinepa.
[Ipusma. Ilpsmas u maxnounaa npusma. IlpaBunpHas npusma. I[lapamrenenunen.
Tema 7.2. Ky0.
Muororpannuk | 1Mpamuna. llpaunbHas nmupamuia. Ycedennas nupamuna. Terpasap. Cummerpun
" B KyOe, B mapamienenunene, B npusme u nupamunae. Ceuenuss kyda, mpuU3Mbl U
nupamuabl. [IpencraBieHre o MpaBWIBHBIX MHOTOTpaHHHKAX (TeTpa’iape, Kyoe,
OKTadJIpe, JOJEKadApe U UKOCAPE).
IpakTnyeckune 3aHATHUSA 4
Paznuunble Buabl MHoOrorpaHHukoB. Mx wu3oOpaxenusa. CedeHus, pa3BepTKU
MHOTOI'paHHUKOB. [llto1anb MNoBEpXHOCTH.
Conep:xkanue y4eOHOro MmaTepuasia 8 1,2,3
Tema 7.3. Tena u | LWIMHIP U KOHyC. Y cedeHHBIH KOHYc. OCHOBaHME, BBICOTA, OOKOBAsk MOBEPXHOCTH, 6
NOBEPXHOCTH oOpa3ymomas, pa3BepTka. OceBble CEUEHUS U CEYCHMs, MapaliebHble OCHOBAaHUIO.
BpaLIeHust [Tap u chepa, ux ceuenus. KacarenbHas miockocTh K cdepe.
IpakTnueckue 3aHATHUS 2
Buasl cummerpuii B npoctpancTBe. CHMMETPHS TEN BPAIIEHUSI U MHOTOTPAHHHUKOB.
Conep:xkanue y4eOHOro MmaTepuasia 6 1,2,3
O6neM u ero uzmepenue. MurerpansHas popmyna oobema. opmyiisl 00beMa Kyoa, 4
Tema 7.4. OPsIMOYTOJIBHOTO — MapajUleNienunenia, NOpu3Mbl, IwmMHapa. Dopmysnasl  oObeMa
W3mepenust B | nypavyner u konyca. POpMyiibl IUIOWIAAM [OBEPXHOCTEH LWIMHIPA M KOHYCA.
reoMeTpun dopmyiisl 00beMa mmapa u miomand chepsl. [ogodue ten. OTHOLMIEHUS TUTOMIAAEN
MTOBEPXHOCTEH 1 00HEMOB MTOOOHBIX TEII.
IIpakTHyeckune 3aHATHUS 2
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Berunciienue miomaneii 1 00beMOB.

Tema 7.5.
Koopaunarsl u
BEKTOPbI

Conep:xkanue y4eOHOro MmaTepuasa

17

1,2,3

[IpsmoyrosibHas (IeKapToBa) cUCTEMa KOOPJIMHAT B pocTpaHcTBe. Dopmya
PacCTOSHUS MEXITY IByMSI TOUKaMU. Y paBHEHUs ChEepbl, nIOCKOCU U NPAMOU.
BexkTtopbl. Moayiie BekTopa. PaBeHCTBO BEKTOPOB. ClI0KEHHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCi0. Pa3noxkeHue BEKTopa Mo HallpaBiICHUsIM. Y TOJ
MEXK 1y AByMs BeKkTopamu. [Ipoexkuus BekTopa Ha ocb. KoopauHaTtel BeKTOpA.
CkansipHoe pou3BeJeHUE BEKTOPOB. Mcnoab30BaHre KOOPAUHAT U BEKTOPOB MPU
pELICHUN MaTEMaTUYECKUX U NPUKJIAHBIX 33/]1a4.

13

IIpakTHyeckue 3aHATHS

BGKTOpBI. I[CﬁCTBHH C BCKTOpaMH. HeKapTOBa CUCTCMaA KOOPAHNHAT B IIPOCTPAHCTBC.

VYpaBHeHUE OKPYKHOCTH, CPEPHI, TNIOCKOCTU. PaccTosiHUE MEXTy TOUKAMH.
JlelicTBUS ¢ BEKTOpaMU, 33IaHHBIMU KOOpInHaTaMu. CKaJsipHOE IPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHME NMPSIMOM U IUIOCKOCTHU. MIcnonb30BaHUE BEKTOPOB
IIPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

Bcero:

239

J1is XapaKTepUCTHKHN YPOBHS OCBOCHHS yUeOHOTO MaTepHalia UCTIOIb3YIOTCS CIeAYIoNne 0003HAUYCHHUS:
1. — o3HaKOMUTENbHBIN (Y3HABAHUE W3YYEHHBIX 00BEKTOB, CBOMCTR);
2. — peNpOAYyKTUBHBIM (BBITIOJIHEHUE NEATEILHOCTH MO 00pasily, WHCTPYKIIMH, METOJUYECKHUM PEKOMEHIAIMSIM WA IO

PYKOBOJICTBOM).

3 - NPOAYKTUBHBIA (TJITAHUPOBAHHE M CAMOCTOSTEIHLHOE BBIMOJHEHUE ACSATEIHHOCTU, PEIICHHE MPOOJIEMHBIX, CHUTYaIlMOHHBIX

3a7JaHUM ).
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Tembl HHIWBUAYAJIbHBIX ITPOCKTOB!

. BexTopsb! B mpocTpaHCTBeE.

. BekTopHOe 3a1aHue IpsIMBIX U TUIOCKOCTEN B MMPOCTPAHCTBE.

. Benukue maTeMaTuku JpeBHOCTH.

. Benukue maTeMaTUKy U UX BEITUKUE TEOPEMBI.

. Benmukoe uckycctBo u xku3Hb [xeponamoKapaaHo.

. B3aMoCBA3b apXUTEKTYPhl 1 MATEMATUKN B CUMMETPHHU.

. 'eometpust EBkiinia, Kak nepBast HayyHasi CUCTEMA.

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

O© 00 NO O Wbk

10. 'eomeTpust MHOTOTPAaHHUKOB.

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

12. I'padmyeckoe penieHrne ypaBHEHUI 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 ypaBHEHH U HEPABEHCTB C MapaMeTPOM

17. KommieKCHBIE ¥ TUIIEPKOMILIEKCHBIE YUCIIA.

18.Konnueckue ceueHus: M NX MPUMEHEHUE B TEXHUKE

19. KpacuBsie 3a1a4i B MaTeMaTHKE.

20. Jlorapudmuueckas GyHKIHS U €€ MPUMEHEHUE B )KU3HH YEJIOBEKA.

21. Matematuka u pusmocodusi.

22. MaTtemaTu4ecKre CeKpeThl mupaMul ApeBHero Erumra.

23. MatemaTuka B OyayIieit CrieruaibHOCTH.

24. HenipepbIBHBIE IpoOH

25. Hecrangaptasie Moenu apuMETHKY.

26. [TapannenpbHOE TPOCKTUPOBAHNE

27. Iloctpoenue rpadukoB GyHKIIUN, COIEPKAIIUX MOTYIb.

28. IlpaBuibHbBIC U MOTYIPABUIIbHBIE MHOTOIPaHHUKH.

29. IIpeapicTopusi MAaTEMAaTUYECKOTO aHAIN3a, 3HAUEHHUE ITPOU3BOTHON 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. IIponsBoaHas B SKOHOMHKE U OHOJIOTHH.

34. Tlpou3BoiHas U €€ MPAKTUIECKOE TPUMEHEHHUE.

35. IIpocreiimme npeodpazoBanus rpadukoB GyHKINMA: 1edhopMaIuu 1
20



CIBUTH.

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

44
45

CummMmeTpus B IPUPOAE U apXUTEKTYPE.

Cio>XHBIE IPOLEHTHI B PEAJIbHON 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.

CBolicTBa TPUTOHOMETPUUECKUX (PYHKIMN: TaApMOHUYECKUE KOJICOaHUSI.
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTHU OBYYAIOHINXCAH

Conep:xkanue XapakTepuCTHKA OCHOBHBIX BU/J0B JeSITeIbHOCTH CTYJICHTOB
00y4eHus (Ha ypoBHE Y4eOHBIX JeiiCTBHH)
O3HakoOMJIEHHE C POJIbI0 MATEMATUKHU B HayKe, TEXHUKE, IKOHOMUKE,
MH()OPMAITMOHHBIX TEXHOJOTUSAX W TMPAKTHYCCKOW EATCITHLHOCTH.
BBenenue

O3HaKOMJICHHE C IESIMH W 3aJa4aMHi W3YYCHHUS MaTeMaTHK{ TpU
ocBoenuu npodeccuit CIIO u cnenuansHocreit CI10.

1. AITEBPA

Pa3zButune nousarusa
0 YMCJIe

BoinonHenne apu@meTHdyecKkux ACUCTBUN HAJ 4YHMCIAMH, COYETas
YCTHbIE W TMChMEHHBbIE TMpueMbl. HaxoxkaeHue NpuOIMKEHHbBIX
3HAQYCHUN BEJIMYMH U TOTPEHIHOCTEH BBIYMCICHUHN (a0COMIOTHON H
OTHOCUTEJIbHOM); CpaBHEHHE YHCIOBBIX BhIpakeHUH. Haxoxnenue
OomKOOK B MPeoOpa3OBaHUAX U BBIYUCICHUSIX (OTHOCUTCS KO BCEM
MIYHKTaM [IPOrpamMMBbl).

KopHu, crenenu,
Jorapugmbi

O3HakOMJICHHE C TIOHSATMEM KOpHA N-U CTENEHW, CBOWCTBAMH
PaIUKaJIOB M NpaBWJIaMH CpaBHEHHs KOpHeH. DPopmylMpOBaHHE
ONPENEIICHUS] KOPHS M CBOMCTB KOpHEW. BpIunciieHHME M CpaBHEHHE
KOpHEH, BBINIOJIHEHUE MPUKUAKU 3HaueHus kopHs. [IpeoOpasoBanue
YUCJIOBBIX M OYKBEHHBIX BBIPAXKCHHUH, COAEpXKALIUX paJUKaIIbL.
Beinonnenue pacueroB mo (GopmynaM, COJEpKallUM paJuKalbl,
OCYIIECTBIISIE HEOOXOJMMbIE TIOJCTAHOBKM M IpPeoOpa3oBaHUI.
OnpeneneHrne paBHOCWIBHOCTH BBIPAXKEHUM C pagukaiaMy. Pemenne
UPpalMOHAIBHBIX ypaBHEHUI. O3HaKOMIIEHHE C ITOHSATHEM CTEIICHH C
JNEUCTBUTEIBHBIM II0Ka3aresneM. HaxoxzaeHue 3HA4YEHUM CTEIEeHU,
UCIIONB3Ysl TPU HEOOXOJIMMOCTH HWHCTPYMEHTAIIbHBIE CpPE/ICTBA.
3anucbiBaHWE KOPHS N-il CTENEeHW B BHUAE CTENEHU C JAPOOHBIM
nokazarejieM W Hao0opoT. DopMynHpoBaHUE CBONCTB CTEMEHEH.
BrrunciieHne creneHen ¢ pauuoHaIbHBIM MOKA3aTENEM, BBINOJHEHHE
MIPUKUAKA 3HAYCHUS CTEIICHH, CpaBHEHHUE CTEIICHEM.
[IpeoOpa3zoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHUM, COAEPKALIUX
CTEIEHU, IPUMEHSS CBOWCTBA. Pelienre moka3aTeabHbIX YPaBHEHUM.
O3HakoMJIeHHE C NPUMEHEHHEM KOpPHEH U CTENeHeW mnpu
BBIYMCJICHUN CPEIHUX, JEICHUM OTpPE3Ka B «30JIOTOM CEUYCHUN».
Peuenne npukiagHbIX 3a1a4 Ha CIOYKHBIE ITPOLICHTHI.

IIpeoOpa3zoBanue
ajJiredpanvyecKux
BbIPaKEHUM

Brinonnenune mnpeobpa3oBaHUil BhIpaXEHUN, TPUMEHEHHE (OPMYII,
CBSI3aHHBIX CO CBOMCTBaMHU cTerneHeu u sorapudmon. OnpeneneHue
00JIaCTU JOMYCTUMBIX 3HAYEHHM JIOrapu(PMUYECKOrO BBIPAKECHHUS.
Pemenue norapuMuyecKkux ypaBHEHH.

2. OCHOBBI TPUTOHOMETPHUU

OCHOBHBIC MOHATHUSA

N3ydyeHne panraHHOrO METOJa M3MEPEHMsS YIJIOB BPALICHUS U HUX
CBS3U C TpaaycHoil wmepoi. M3o0pakeHue yrioB BpaiieHUs Ha
OKPYHOCTH, COOTHECEHUE BEJIMYMHBI yIJIA C €r0 PaCIOJI0KEHUEM.
DopMynHpOBaHUE ONPEICTICHUN TPUTOHOMETPUUECKUX (DYHKITHI 115
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YIJIOB IMMOBOPOTA U OCTPBIX YIJTIOB IIPAMOYTOJIBHOI'O TPCYI'OJIbHUKA U
00BSICHEHHE NX B3aMOCBSI3H.

OcHOBHBIC
TPUTOHOMETPHUYECK
e TOKIEeCTBA

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

IIpeoOpa3oBanusi
MPOCTEHIIUX
TPUTOHOMETPHUYECK
UX BbIPaKEHUH

N3ydenne oCHOBHBIX (YOPMYIJI TPUTOHOMETPHUH: (HOPMYIIBI CIOKECHHS,
YABOEHUS, MPEOOPa30BaAHUSA CYMMbI TPUTOHOMETPUYECKUX (PYHKITHI
B TNPOW3BEICHUE U NPOU3BEICHUS B CYMMY W INPHUMEHEHHE IPH
BBIYMCIICHUH 3HAYEHUs TPUTOHOMETPUYECKOTO BBIPAXKEHUA W
ynpouieHus: ero. O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPUHU TOYEK
Ha €IMHUYHON OKPYKHOCTH M NPUMEHEHHE UX JJIs BbIBOJA (HOpMYII

IPUBEACHMUS.
Pemenne 1o ¢opMyraM U = TPUTOHOMETPUUYECKOMY  KpYIy
Mpocreiimme MPOCTEUILINX TPUTOHOMETPUUECKUX ypaBHEHU. [IpuMmenenne o0mmx
METO/ZIOB pEIIeHUs] YypaBHEHUU (IpUBEACHHE K JIMHEWHOMY,
TPUTOHOMETPUYECK
He ypaBHeHHs 1 KBAJPaTHOMY, METON PpaslOKCHAd Ha MHOXKHTEIH, 3aMCHBI
HepaBeHCTBa MIEPEMEHHON) TMpPHU PEIIEHUU TPUTOHOMETPUUECKUX YPaBHEHHH.
YMeHue  oTmMedyaTb ~ Ha  Kpyre  pEmIeHus — MPOCTEHIIUX
TPUTOHOMETPUYECKUX HEPABEHCTB.
Apkennye, OBHaKOI\fJIeHI/Ie C IIOHATHEM 06puaTHI>IX TPUTOHOMETPUUECKUX
APKKOCHHYC, ¢yHkuuii. M3ydeHue omnpeneneHUil apKCUHYyca, apKKOCHHYcCa,
apKTaHreHca 4Yucia, (QOopMyJIUpOBaHHE HX, H300paKEHUE Ha

APKTAHT€HC YMCJIa

€UHUYHON OKPY>KHOCTH, IPUMEHEHUE NPU PENICHUH YPAaBHEHUM.

3.

®YHKIUU, UX CBOUCTBA U T'PA®UKHU

Oyukuuu. [lousiTue
0 HEeNpepPbIBHOCTH

O3HaKOMJIEHHE C MMOHATUEM MIEPEMEHHOM, TPUMEPAMH 3aBUCUMOCTEN
MEXIy TnepeMeHHbIMU. (O3HaKOMJIEHHE ¢ TOHSITHEM rpaduka,
omnpeneneHrue  MPUHAUIKHOCTH  TOYKM  Tpaduky  (QyHKIHH.
Onpenenenue mo ¢dopmylie MNpocTelield 3aBUCUMOCTH, BHAA €€
rpaduka. Beipaxenune 1o ¢opmysie OJHOM TMEepeMEeHHON uepes

GyHkuun
Ipyrue. O3HakoMJIieHHE c OIpeIeICHUEM byHKINH,
dbopmynupoBanue ero. Haxoxaenue o0jacTd omnpeneneHus u
o0nacTu 3HaYeHUN QYHKIIHUH.
CaoiicTBa O3HakomIeHHE C TIpUMeEpamMu (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH B
GyHkuu. peanbHBIX TpOIEccCaXx M3 CMEXKHBIX JUCHUIUIUH. O3HaKOMJIEHUE C
I'padmueckass  |1OKa3aTEIbHBIMU PACCYKICHUSAMH HEKOTOPBIX CBOWMCTB JINHEWHOW U
HHTEepHpeTanusa. (KBaIpaTUUYHON (PYHKUUN, NPOBEACHUE HCCIEAOBAaHUS JIMHEWHOM,
IIpumepbi KYCOYHO-JIMHEINHOMU, NPOOHO-TMHEHHOW M KBagpaTUYHON (DYHKIIMA,
(GYHKIUOHAJBHBIX (OCTpoeHHe ux rpadukoB. Iloctpoenne u ureHue TrpaduKoB
3apucuMocTeii B |Qyukuuii. MccnenoBanue ¢ynkiuuu. CocraBieHue BUIOB (PYHKIIMMA
peajibHbIX [0 JaHHOMY YCJIOBHUIO, PEILICHHE 3a]a4 Ha 3KCTpeMyM. BrinosiHeHue
npoueccax u npeoOpa3zoBanuii rpaduka GyHKIHH.
SIBJICHUSIX
OoparHbie N3yuenne moHsATHS OOpaTHOW (YHKIMM, ONpENeTCHHUE BHUAA H

GyHkuun

noctpoeHue rpaduka oOpaTHOW (QYHKIIMH, HAXOXKICHUE €€ 00JIacTH
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omnpenesieHus U 00acTu 3HaueHui. [I[puMeHeHrne CBOMCTB (pyHKIIMIA
IPU HWCCIECAOBAHUM YPAaBHEHUW M DPEIICHUM 3a7a4 Ha DKCTPEMYM.
O3HAKOMJICHHE C MOHSTUEM CII0KHON QYHKIIUU.

Crenennble,
NnoKa3arejbHbIe,
JorapupmMuveckue
"
TPUTOHOMETPHUYECK
e PYyHKIUM.
OoOpaTtHbIe
TPUTOHOMETPHUYECK
ue QyHKUUH

Bbruncnenne 3HaueHWid (QYHKUIMH 1O 3HAUEHUIO apTyMEHTa.
Omnpenenenre MONIOKEHNUA TOYKH Ha rpaduke MO ee KOOpAUHATaM U

HaoOopoT. MHcmonb3oBaHue CBOWCTB (YHKIUN AN CpaBHEHHS
3HaueHWil cremeHeil u gJorapudmoB. I[loctpoenune rpadukoB
CTENEHHBIX u aorapupMuIEcKux (byHKITHIA. Pemenue

MOKa3aTeIbHBIX U JOTapU(PMUYECKUX YpaBHEHUN W HEPABEHCTB TIO
M3BECTHBIM anroputMaM. O3HAKOMJIEHUE C MOHSITUEM HEMPEPHIBHOM
nepuogudeckor (yHKuMH, (QOpMYyIHpPOBAHHWE CBOWCTB CHHYCa U
KOCHHYCa, MOCTpoeHue ux rpapukoB. O3HAKOMJIICHHE C TMOHSTUEM
FapMOHUYECKUX  KOJeOaHUN W  TIpUMepaMH  TapMOHHYECKHUX
KOJIeOaHUM JIi ONMUCaHUs MPOIECCOB B (PU3MKE U JPYTUX 00JIaCTIX
3HaHUA. O3HAKOMJIEHME C TOHSATHUEM Pa3pbIBHOM IEPUOJUYECKOM
byHkuuu, (OpMyJIUPOBAaHHE CBOWMCTB TaHIeHCA M KOTAHTEHCA,
noctpoeHue ux rpadukoB. [IpumeHeHue CBOMCTB (QYHKIUN s
CpaBHEHMUS 3HAYCHUW TPUTOHOMETPUUECKUX (YHKIUNA, pelIeHUs
TpUroOHOMETpUUEeCKUX ypaBHeHU. [TocTpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKUX (PYHKIMH W oOmpeaereHue mno rpadpukam ux
CBOMCTB. BrimonHeHnue npeodbpazoBanus rpadukos.

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

IHPUMEHEHUE

ITocaaenoBaTeLHOCT
u

O3HakOMJIEHME C I[OHATHEM YMCJIOBOW  IOCJIEI0BATEIIbHOCTH,
crocobaMu ee 3a7jaHusl, BBIYUCICHUAMHU e€ uieHOB. O3HaKOMIIEHHE C
HNOHATHEM TMIpefesa  MocienoBaTeNbHOCTH. (O3HaKOMJIEHHE C
BBIYHCIICHHEM CYMMBI OECKOHEYHOTO YHMCJIOBOTO psifa Ha TpUMepe
BBIYUCIICHUSI CYMMBbI O€CKOHEYHO YOBIBAIOIIEH TE€OMETPUUECKOM
nporpeccu. Pemenue 3agay Ha mnpuMeHeHHe (OPMYJIbl CyMMBbI
0ECKOHEYHO yObIBAOIIEH r€OMETPUYECKON TPOTPECCHH.

IIpouszBoaHas u ee
NPUMEHEeHH e

O3HakoMJIECHWE C  TOHSATMEM  MNpPOM3BOAHOW. HM3yduenume wm
dbopMynMpoBaHHE €€ MEXaHUYECKOTO0 U TeOMETPUYECKOr0 CMBICIA,
U3yUYCHUE aJrOpUTMa BBIYMCIICHUS IIPOM3BOJHOM Ha IPUMEPE
BBIYKCIICHUSI MTHOBEHHOM CKOPOCTM W YIJIOBOrO KO3 UIIMEeHTa
kacaTenbHOM. CocTaBlIeHHE YpaBHCHHUS KacaTeIbHON B 00IIeM BHUJIC.
VYcBoenue mnpaswin auddepeHupoBaHusi, TaOIHUIBI TPOU3BOIHBIX
ANIeMEHTapHbIX (YHKIMMA, TpuMeHeHue i auddepeHImpoBaHms
GyHKIIMNA, COCTABIICHUSI YpaBHEHUs KacaTelnbHOU. M3ydenne Tteopem
O CBSI3U CBOMCTB (PYHKIIMM W TPOU3BOJHON, (POPMYIMPOBKA HX.
[IpoBeaeHne ¢ MOMOIIBIO MPOU3BOJHOM HCCIENOBaHUA (DYHKIIUH,
3a/aHHON (opMyJION. YCTAaHOBJICHHE CBSI3U CBOWCTB (DYHKIIMU U
NpoU3BOAHONM MO uxX rpaduxam. [IpuMeHeHue NPOU3BOIHON AJis
penieHuss 3aJady Ha HaX0XKJIEHHE HauOOJbIIEro, HAUMEHbIIETO
3HAYEHUS U HA HAXO0XKJEHUE DKCTPEMYyMa.
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IlepBooOpa3nas n
HHTerpaJ

O3HakoMJIEHHE ¢ TIOHSITUEM MHTErpaja M repBooOpasHoi. M3ydyenue
npaBUjia BBIYMCIECHUS TMEepBOOOpa3HOM M Teopembl HproToHa —
Jletibnuiia. Pemienwe 3amay Ha CBsA3b IEPBOOOpa3HOM M ee
IIPOM3BOIHOM, BBIUMCIECHHUE TEPBOOOpPA3ZHOM ISl JaHHOW (PYHKIIUH.
Pemenne 3amad Ha mNOpUMEHEHHWE WHTErpana JJisli BBIYUCICHUS
(bu3HYeCKNX BEIMYUH U TUIOIIAICH.

5. YPABHEHUSA U HEPABEHCTBA

YpaBHeHuUsd U
CUCTEMBI
YPaBHEHMH.
HepaBencrBa u
CUCTEMBI
HEPABEHCTB C AByMH
nepeMeHHbIMH

O3HakoMJIEHHME C  MPOCTEHIIMMHM  CBEAEHUSIMH O  KOPHSX
anreOpanvyecknxX ypaBHEHUH, MOHATUSIMH WCCIEIOBaHUS YpaBHEHUN
U CHCTeM YypaBHeHMH. IM3ydeHue Teopun paBHOCWIBHOCTU
YpPaBHEHUN M €€ IpuMeHEHHs. [IOBTOpeHHME 3alHCH PELICHHUS
CTaHJIapPTHBIX YpaBHEHUI, IPUEMOB NIPEOOPA30BAHUS YpaBHEHUN I
CBEJCHUS K CTaHAApPTHOMY YpaBHEHMIO. PelieHue panmoHAJIBHBIX,
UPpPAaLlMOHAIBHBIX,  IIOKA3aTEeJIbHBIX M TPUTOHOMETPHUYECKHX
ypaBHeHUH u cucreM. lMcnonp3oBaHue CBONCTB W IpaduKoOB
¢yHKUMA Ay pemieHus ypaBHeHUUH. [loBTopeHHE OCHOBHBIX
IIPUEMOB pELICHHsS] CUCTEM. PelieHne ypaBHEHWH C NPUMEHEHUEM
BCEX NPHEMOB (Pa3jOKEHHUsI HAa MHOXKHUTENM, BBEICHUS HOBBIX
HEU3BECTHBIX, MOACTAHOBKH, TIpapuyeckoro Meroaa). Pemienue
CUCTEM YpaBHEHHM C TPUMEHEHHUEM pa3JU4HbIX CIOCOOOB.
O3HakomileHHE C OOIIMMHM BONPOCAMU pELIECHUS HEPABEHCTB U
UCIIOJIb30BaHUE CBOWCTB U TIpadUKOB (PYHKUMHA MpU pEHICHUU
HEpaBeHCTB. PerieHue HEpPaBEHCTB U CUCTEM HEPABEHCTB C
OPUMEHEHUEM pa3IMYHbIX crI0co00B. [IpruMeHenne MareMaTH4ecKux
METOZOB JUI1 PELICHUS COACP)KATEIbHBIX 3aJad M3 Pa3iIU4yHbIX
obOnacTelt Hayku W TpakTuku. MHTEeprnpernpoBaHue pe3yjabTaTOB C
Y4E€TOM PEAJIbHBIX OTPAHUYCHHUM.

6. 3JIEMEHTHI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH

OCHOBHBIC MOHATHUSA
KOMOMHATOPUKH

N3ydenune npaBuia KOMOMHATOPUKKA W MPUMEHEHUE TPU PEUICHUU
KOMOMHATOPHBIX 3a/ad. PernieHne KOMOMHATOPHBIX 3aJad METOJIOM
nepebopa U Mo MpaBUily YMHOKEHHS. O3HAKOMJICHUE C IMOHATHAMU
KOMOMHATOPUKH: pa3MEIICHUSIMH, COYCTaHUSIMHM, TIEPECTAaHOBKAMHU H
dbopmynamu 11 uX BbluncieHus. OOBSICHEHHE W TNPUMEHEHHUE
dbopMyIT 171 BBIYUCICHUS pa3MEIICHHUH, MIEPECTAaHOBOK U COYETAaHUM
npu pemennn 3amad. O3nakomiienne ¢ OuHomMoMm HproToHa U

DJIEMEHTbI TEOPUH

TpeyrojibHukoM Ilackans. Pemienue mnpakTUYeCcKUMX 3aj1ad  C
HCIIOJIb30BaHNUEM MOHITHH U TTpaBUJI KOMOMHATOPHKH.
N3ydyeHne KiIacCHUYECKOro OINpENENICHUsI BEPOSITHOCTH, CBOWCTB

BEPOATHOCTH, TEOPEMBI O CyMMeE BeposiTHOCTeH. PaccMorpeHue

BEPOSAATHOCTEH  |[IPUMEPOB  BBIUKCIICHUS BeEposTHOCTEW. Pemenne 3amad  Ha
BBIYKCIICHHE BEPOSITHOCTEH COOBITU.
IIpeacraBienue |O3HAKOMJIEHHME C NPEACTABICHHEM YHUCIOBBIX JAHHBIX M HUX

JaHHBIX (TA0JIUIbI,

XapakTepucTukaMu. PelmeHne mpakTHuecKux 3ajad Ha o0paboTKy
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AUATPAMMBI,
rpauxku)

YHUCJIOBBIX AAHHBIX, BBIYMCICHUC UX XaAPAKTCPHUCTHUK.

7.TEOMETPUA

[Ipsmblie
IUIOCKOCTH B
MPOCTPAHCTBE

@opMyIMpOBKa U NMPUBEACHUE T0KA3aTEIbCTB IIPU3HAKOB B3aNMHOTO
PACIIOJIOKEHUS NPSIMBIX U IUIOCKOCTEN. Pacnio3HaBanue Ha yepTexax
Y MOJEJIAX PAa3IMYHBIX CIy4acB B3AMMHOIO PACIOJIOKEHUS MPSIMBIX
u IJIOCKOCTEM, apryMEHTUPOBAHUE CBOMX CYXKICHHUM.
DopMyIUPOBAHUE  OMNPEACICHUNA,  NPU3HAKOB W CBOMCTB
MapaJuIeNIbHBIX W TEPIECHIUKYJSIPHBIX IIOCKOCTEW, IBYIPaHHBIX U
JIMHEWHBIX YTJI0B. BBINOIHEHNE NOCTPOEHUS YIJIOB MEXAY MPSIMbIMU,
OpsIMOM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMU [0 OIMCAaHHUIO U
pacrio3HaBaHue MX Ha monaeisix. [I[puMeHeHne Npru3HaKkoB U CBOMCTB
pPACIONIOKEHUSI TPAMBIX M IUIOCKOCTEW TNPH PEHIEHUM 3a7ad.
N300paxkeHre Ha pUCYHKaX H KOHCTPYUPOBAHME HA MOJENIAX
NEPIECHAUKYJAPOB W HAKIOHHBIX K  IUIOCKOCTH, MPSMBIX,
MapaJuIeNIbHBIX IUIOCKOCTEM, YIJII0B MEXKIy NPSAMOW U IUIOCKOCTBIO U
o0oCHOBaHME TMOCTpoeHus. PemieHne 3agay Ha  BbIYMCICHUE
reOMETPUYECKNX BeMWYMH. OIHCBHIBAHUE PACCTOSIHUSA OT TOYKH [0
IJIOCKOCTH, OT IPSIMOM JO IUIOCKOCTH, MEXKAY INIOCKOCTAMH, MEXKITY
CKPEIUBAIOIIUMHUCS MPSAMBIMH, MEXKYy TPOU3BOJIBLHBIMU (PUTYpaMH B
pocTpancTBe. POpMyYIIMPOBAHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM
O paccTOsHUAX (TEOpeM CyIleCTBOBaHUS, CBoWcTBa). M300paxenue
Ha dYeprexXax M MOJENSIX pacCTOsHUS M OOOCHOBAaHHE CBOUX
cyxkaeHuid. OmnpenereHHe W BBIYMCIEHHE  pacCTOSHUM B
npoctpaHcTBe. [IpuMenenne Gopmya U TeopeM IUIAHUMETPUU ISt
pemieHuss 3amad. O3HAKOMJIEHME C IIOHATHEM IAPAJUIEIBHOIO
IIPOEKTUPOBAHUS U €r0 CBOMCTBaMHU. POPMYyIMPOBAHUE TEOPEMBI O
IJIOI[AAY OPTOTOHAIIBHOM MPOEKIMKA MHOrOyroJibHUKa. [Ipumenenue
Teopur Ayl OOOCHOBaHUS  MOCTPOCHUM W BBIUMCICHUM.
ApPryMEHTUPOBAHUE CBOMX CYXKICHUH O B3aMMHOM pPACHOJIOKECHUU
MIPOCTPAHCTBEHHBIX PUTYD.

MHororpaHHuKHu

Onuncanue W XapakTEpUCTHKA PA3IMYHBIX BUIOB MHOTOI'PAaHHUKOB,
MEepPEYnCIeHne WX  JBJEeMEHTOB M  CBOMCTB.  M300paxkeHue
MHOTOTPaHHUKOB U BBINIOJHEHHE MOCTPOCHUS Ha U300paKeHUSIX U
MOJEJISIX MHOTIOTPAHHHUKOB. BBIYMCIIEHHE JIMHEWHBIX 3JIEMEHTOB U
YIJIOB B MPOCTPAHCTBEHHBIX KOHQUIYypalMsX, apryMEHTUPOBAHHE
CBOMX CYXJEHUW. XapakTEepUCTHKA ¢ HU300paKEHHUE CEUYCHHS,
pa3BEPTKU MHOI'OTPAHHUKOB, BBIYUCIICHUE IIIOIIANEN ITOBEPXHOCTEN.
[TocTpoenue mpocTeUmUX CEYCHU KyOa, NPU3MBI, MHPAMUIBI.
[Ipumenenue GakToB U cBeAeHUN U3 MIIaHUMETpUU. O3HaKOMIIEHHE C
BUJAMU  CUMMETpPUMl B  TPOCTpPaHCTBE,  (POpMYyJIHpOBaHUE
ONPENECICHUM MW CBOWCTB. XapaKTEPUCTUKA CHUMMETPUM  Tel
BpalllEHUsI U MHOTOIPAHHUKOB. [IpuMeHEHuE CBOMCTB CUMMETpPUHU
npu pemieHuu 3ajad. Mcnonp3oBaHue NMpUOOPETEHHBIX 3HAHUM IS
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UCCIIEIOBAHUSI U MOJICTUPOBAHUS HECIOXKHBIX 3a1a4d. M3o0paxkeHue
OCHOBHBIX MHOTOI'PAaHHUKOB U BBITIOJHEHHUE PUCYHKOB IO YCIOBHUSAM
3aJad.

Tenan
MOBEPXHOCTH
BpalleHust

O3HakOMJIEHME C BUJAMH TeJl BpaLEHUs, (OPMYJIUPOBAHUE HX
onpenesIeHn U CBOMCTB. DOpMyIMpOBaHUE TEOPEM O CEYEHUH IIapa
MJIOCKOCTBIO U MJIOCKOCTH, KacaTelIbHON K cdepe. XapaKTepuCTUKa U
M300paKeHHE TeJl BpAILECHHs, UX PA3BEPTKU, ceueHusd. PemieHue
3a7]a4 HAa NOCTPOCHUE CEYEHHM, BBIYWCICHUE [UJIMH, PACCTOSHHM,
yIJIOB, 1uiomanen. lIpoBeaenne noka3aresbHBIX PacCyXKACHUW IPHU
pemeHnn 3anad. [IpumeHeHne CBOWCTB CHMMETPUM IPU PELICHUH
3aJa4 Ha Teja BpalleHWs, KoMOuHauuio Ten. M3oOpaxeHue
OCHOBHBIX KpYTIJBIX TE€JI MW BBIIOJIHEHUE PHUCYHKA IO YCJIOBUIO
3a/1a4u.

HN3mepenus B
reoMeTpuu

O3HakOMJIEHME C HOHATHUAMM IUIOIIAJU M 00bEeMa, akCHOMaMHu U
cBoMcTBaMH. PemenHue 3a1ad Ha BBIYMCIICHHME ILIOIIAJAEH IUIOCKHUX
(¢uryp ¢ NpUMEHEHHEM COOTBETCTBYIOIIUX (OpMylT U (PaKTOB M3
miaHuMeTpun. M3ydeHune TeopeM O  BBIUKCIEHUHM OOBEMOB
MIPOCTPAHCTBEHHBIX TEJ, PEIIEHUE 3aJlady Ha NpPUMEHEHHE (popMyil
BBIYMCIIEHUST 00bemMOB. WM3yueHune ¢Gopmyn s BBIYMCICHHS
IJIOMIAJE TOBEPXHOCTE MHOTOTPAHHUKOB UM TEJl BpPAILECHHUS.
O3HaKOMJIEHHE C METOAOM BBIYMCIEHHUS IUIOMAJAN IMOBEPXHOCTH
cepsl. Pemenne 3agau Ha BBIYHMCIEHUE IUIOLIAEN MOBEPXHOCTU
IPOCTPAHCTBEHHBIX TEJN.

Koopaunarsl u
BEKTOPBI

O3HakoMIIEHME C TOHATHEM BeKTopa. I3ydeHue pexapToBoi
CUCTEMBI KOOpPAMHAT B IIPOCTPAHCTBE, IOCTPOCHUE II0 3aJaHHBIM
KOOpAMHATaM TOYEK M IIJIOCKOCTEH, HAXOXKJIECHUE KOOPAUHAT TOYEK.
HaxoxneHue  ypaBHEHMH  OKpYKHOCTH, c(depbl, IJIOCKOCTH.
Brrunciienne paccTositHUM MeEXAYy TOYKaMmHu. M3ydeHne CBOMCTB
BEKTOPHBIX BEJIMYMUH, MPABWI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, TMPAaBWJI HAXOXKIECHUS KOOPAMHAT BEKTOpa B
MPOCTPAHCTBE, TPaBUJI JIEUCTBUM C BEKTOPAMH, 3aJlaHHBIMU
KoopAauHaTtamu. lIpuMeHeHne TeopuM IpyM pEIIeHHH 33Jad  Ha
NEUCTBUS C BeKTOpamu. M3ydeHHWe CKalsIpHOIO IPOU3BEACHHUS
BEKTOPOB, BEKTOPHOTO  ypPaBHEHHUs MPSAMOM U  IUIOCKOCTH.
IIprMmenenue Teopuu NpU peLeHNH 3a1a4 Ha JEUCTBUS C BEKTOPAMHU,
KOOPAWHATHBI METOJ, IIPUMEHEHUE BEKTOPOB Ul BBIYUCIICHUSA
BEJIMYMH YIJIOB U paccTossHUN. O3HAKOMJIEHUE C JI0KA3aTEIbCTBAMU
TEOPEM CTEPEOMETPUM O B3aWUMHOM pACIOJOXKEHUU NPSAMBIX H
IJIOCKOCTEH C UCIOJIBb30BAHUEM BEKTOPOB.
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4. YCJIOBUA PEAJIU3ALIUU ITPOT'PAMMBbI
OBHIEOBPA3OBATEJIBHOU YYEBHOU JUCIUITJINHBI
OY .09 <MATEMATHUKA»

4.1. MarepuajbHO-TEXHHYECKOE 00ecreuyeHue

VYyeOHbIl KAOUHET MaTEMAaTUYECKUX JUCITUTUINH

OcHOBHOE 000pyAOBaHUE:

- pabouee MecTo mpernogaBaTess

- paboune MecTa s 00y4YaroUXCs

- mpoektop Sony VPL-FX40

- kosorku Genius SP-E120

- komneroTep Neos

- MOHUTOP

- skpan HacteHHbI 153X200 Projecta SlimScreen Matte White S

- MapKepHas JocKa

4.2. MupopmanuonHoe odecnedeHne 00y4eHust

IlepedyeHb peKOMeHAyeMOW OCHOBHOH M JOMOJIHUTEJILHONW JIUTEPATYPHI,

HEeO0O0XOAMMBIX /115l 0CBOEHHUS TUCIHHUILINHBI

OcHogHble UCMOYHUKU:

1. bammaxos, M. 1. Martemaruka: yueonuk jis CITO /M. U. bammakos. - 5-¢
u3n., crep. - MockBa: Akanemus, 2018. - 256 c. - (IlpodeccuonansHoe
obpazoBanue. ['p. ®1UPO). - ISBN 978-5-4468-6566-6

JlononnumensvHvle uCMOYHUKU:

1. 9BC «IOPAWT»: baspun, WM. 1. MaTemarnka : y4eOHUK U MPAKTHKYM JJIst
cpennero mpodeccuonansHoro oopazosanus / M. M. baBpun. — 2-e uzn.,
nepepad. u gon. — Mocksa : U3parensctBo FOpaiit, 2019. — 616 ¢. —
(ITpodeccuonansroe oopazoBanue). — ISBN 978-5-534-04101-9. — Texcr

anektpornHbi  // OBC  IOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/426511

Cnucoxk nuTepaTypbl BEpEH
HMupexrop Hb M.B. OGHoBEeHCKas

Humepnem-pecypcut:
www. fcior. edu. ru (MuadopmarioHHbie, TPEHHPOBOYHBIC U KOHTPOJIbHBIC
MaTepualbl).
www.  school-collection. edu. ru (EmuHas  komaekiuu  IUPPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).
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4.3. Oco0eHHOCTH peayu3alui TUCHHUIVIMHBI JJIS MHBAJMIOB W JHI[ C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI

B wmemsax gpoctynHoctn nmosnyderuss CIIO  crymentamun ¢ OB3
VYHuBEpCcUTETOM 00ECIEYMBAETCA:

1) nns cryaentoB ¢ OB3 no 3peHuto:

amanTanus oduIMaNIbHOro caita YHuBepcureTa (WWW.Stgau.ru) B ceTH
NuTepHeT ¢ ydeToM OCOOBIX MOTPEOHOCTEH WHBAIUIOB 1O 3pPEHUI0 C
MPUBEIACHUEM UX K MEXIyHapOAHOMY CTaHIAPTY JOCTYIHOCTH BEO-KOHTEHTa U
BeO-cepBucos (WCAQG);

pa3MelIeHne B JOCTYMHBIX MJI CTYACHTOB, SIBIISIOIIMXCS CIEMBIMH WIH
CIIa0OBHUIAIIMMHU, MECTax M B aJalTUPOBAHHON (opme (C yd4eToM HX OCOOBIX
noTpeOHOCTEH) crnpaBOYHOM HHGOPMALMM O PACHUCAHUM JICKIHH, Y4eOHBIX
3aHATUHN (IO0JDKHA OBITH BBHIIOJHEHA KPYITHBIM (BBICOTA MPOMUCHBIX OYKB HE MEHEE
7,5 cM) penbedHO-KOHTpACTHBIM MIpUGTOM (HAa OEJIOM WM KEIToM (POHE) U
npoayonupoBana mpudTom bpaiiis);

IOPUCYTCTBHE AaCCUCTEHTAa, OKAa3bIBAIOIIETO0 CTYAEHTY HEO0OXOIUMYIO
IOMOIIb;

o0ecriedyeHre BBITyCKa adbTEPHATUBHBIX (POPMATOB MEUATHBIX MaTEPHAIIOB
(xpynHbIF WpUPT UM ayiuodansl);

oOecrniedyeHre JOCTyMa CTYJACHTA, SBISIOMIETOCS CIEMBIM U UCTIOIB3YIOIIETO
co0aKy-TOBOABIPSI, K 3IaHUIO YHHMBEPCUTETA, PACIOJATalomero MECTOM IS
pa3MeleHus COOaKu-TIOBOABIPS B 4aChl 00YUYE€HUs CaMOT'0 CTY/ACHTA;

2) ns ctynentoB ¢ OB3 no cnyxy:

AyOnupoBaHHe 3ByKOBOW CIIPAaBOYHON MH(OpPMALIMU O paCIIMCAHUU YUYE€OHBIX
3aHATUN BU3YyalbHON (YCTAaHOBKa MOHHMTOPOB C BO3MOXKHOCTBIO TpPaHCISALUU
CyOTUTPOB (MOHUTOPBI, UX Pa3Mepbl U KOJIUUYECTBO HEOOXOIUMO OMNPEACNATh C
Y4€TOM pa3MepoB MOMEILIECHHUS );

o0ecrieueHrne HaJISKAIIIMH 3BYKOBBIMH CPEICTBAMU BOCTIPOM3BEACHHUS
uH(popmanuy;

3) Wi CTYIEHTOB, UMEIOIIMX HAPYLIEHUS OTIOPHO-ABUIaTEIbHOIO anmnapara,
MaTepUaIbHO-TEXHUYECKUE YCJIOBMSI JOJDKHBI 00ECHeuYMBaTh BO3MOXHOCTH
OecIpensTCTBEHHOIO JO0CTyNa B y4eOHble MOMEIIEHUs, CTOJIOBbIE, TyaJeTHbIE U
JIpyrue TOMELIEHUs YHUBEPCUTETa, a Takke HX MpeObIBaHUS B YKa3aHHBIX
NOMEIIEHUX (HaJlu4yKue MaHayCcoB, MOPYYHEH, PaCIIUPEHHBIX JBEPHBIX MPOEMOB,
nudTOB, JIOKAJIHHOE TMOHWKEHHUE CTOEK-O0aphepoB 10 BBICOTHI He Oonee 0,8 M;
HaJIM4ME CIIEUHUATIbHBIX KpPECce U APYTUX NPUCTIOCOOIEHUN).

3.5. OOpazoBanue cryaeHToB ¢ OB3 MoOXeT OBbITh OpPraHM30BaHO Kak
COBMECTHO C JIPYTMMH CTYACHTaMH, TaK U B OTJCIBHBIX KJIaccaX, TpyMrax WiIH B
OTIENbHBIX ayAuTOpusix YHuBepcutera. UYucineHHocTh cryaeHtoB ¢ OB3 B
yueOHOM IpyMIe yCTaHaBJIMBaeTCs 10 15 yenoBexk.

3.6. Ilpu nonyuennu CIIO crygentam ¢ OB3 GecrutaTHO mpenoCcTaBiIsSIOTCS
crieliMalibHble YYeOHUKH U yueOHbIe MOCOOus, UHas yueOHas uTepaTypa, a TaKkxKe
YCIyTH CYpAOTIEPEBOTIMKOB U TU(HIOCYPIOTIEPEBOTINKOB.
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3.7. C yueroM 0co0ObIx moTpedHOCTEH cTyneHToB ¢ OB3 YHuBepcuretom
oOecrieuynBaeTCs TPENOCTABICHUE YYCOHBIX, JICKIIMOHHBIX MaTepUaioB B
AIIEKTPOHHOM BHJIE.

5. KOHTPOJIb ¥ OIIEHKA PE3YJIBTATOB OCBOEHUSI YYEBHOM
JANCIUIIJINHBI
KoHTponks W OLIEHKAa pe3yJabTaTOB OCBOCHHS Y4YE€OHOM JUCHUILIAHBI
OCYLIECTBJISIETCS MpENoAaBaTeIeM B NPOLECCE NPOBEICHUS JEKUHUOHHBIX,
MPAKTUYECKUX 3aHSATUM, @ TAKXKE BBIMOJHEHUS 00YYaIOMIMMUCA WHIUBUYTbHBIX
3aJIaHUl, TPOEKTOB, UCCIEIOBAHUM.

DopMBbI U1 METOAbI

Pe3yabTarhl 00y4eHust ®opmupyemble
KOHTPOJISAA M OLIEHKH
(ocBOCHHBIE YMEHMNS, o0uey4eOHbIe U 00LIHE
pe3yJbTaToB
YCBOCHHbIE 3HAHMSA) KOMIIeTEeHIINH
00y4eHust
3HaHusn:

- 3HAYEHHE
MaTeMaTHYECKOW  HAyKH
JUIsL  peleHus  3ajad,
BO3ZHMKAIOIIUX B TEOPUH U
IIPaKTUKE; LIUPOTY U B TO
xKe BpeMs
OrpaHU4YEHHOCTH .

OnepaTuBHBIN
IIPUMEHEHUS _

KOHTPOJIb!
MaTEMaTUYECKUX METO/I0B

- AKTHBHOE y4YacTue B
K aHaIu3y u

XOAC 3aHATHUA,
HCCIICAOBAHUIO IIPOLECCCOB

N - YCTHBIN u
U SBJICHUH B TPHPOJC H N
MUCBMEHHBIN OIPOC;
00IIIeCTBE;
- TECTUPOBAHUE;
— 3HAYCHHWE TMPAKTHUKUA U
- 3aJIaHus
BOIIPOCOB, BO3HHUKAIOIIUX .
. KOHTPOJILHOM pabOTHI;
B CaMOW MaTeMaTHKe IS
- BBITIOJTHCHHE
dbopmupoBaHUs u .
PAaKTHYECKOMN
pa3BUTHUSA
. padoThI;
MaTEeMaTHYECKON  HayKH;
- MOJATOTOBKA
HCTOPHIO pa3BUTHSA
JIOKJIa/I0B,
TIOHSTHS YUCIIA, CO3TAHHS .
COOOIIICHUH,
MaTEeMaTHIECKOTO
pedeparos.

aHaJIN3a, BO3HUKHOBEHUS
Y Pa3BUTUA TEOMETPUU;

- YHUBEPCAJIbHBIN
XapakTep 3aKOHOB JIOTUKHU
MaTeMaTU4YECKUX
pacCCyXICHUN, HX
IIPUMEHUMOCTb  BO BCEX
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00JacTsX  YeJIOBEUECKOU
NEesATEeIbHOCTH;

— BEPOSITHOCTHBIN XapakTep
Pa3IUYHBIX POLIECCOB
OKPYXAaIOIEro Mupa

YmMmenusa:

Anzeopa

- BBIIIOJIHSTH
apupMeTHIECKHE

NEeHCTBUA Haa 4YHCIaMHU,
coueTast YCTHBIC u
MMMCbMEHHBIC IIPUEMBI;
HaxOJUTh TPHUOIMKCHHBIC
3HAYCHUS  BEJIMYMH |

MIOTPEITHOCTH
BBIUHCIICHUH (20COIOTHAS
" OTHOCHUTEJIbHA),
CpaBHUBATH YHCIIOBBIE
BBIPKCHHS,

—  HaxoAWTh 3HAYCHUS
KOpPHS, CTEIEeHH,
jorapudma,
TPUTOHOMETPUUECKHUX

BBIDAKCHUNM Ha OCHOBE
ONpENICNICHNs], UCIONb3Ys
npu HEOOXOIUMOCTH
WHCTPYMEHTAJIbHbBIC
CPEACTBa;  IMOJb30BATHCA
NPUOIMOKEHHON  OI[EHKOM
npu MPAKTUYECKUX
pacuerax;

— BBITIOJTHSATh
npeodpa3oBaHUs
BBIDAKCHUN,  IPUMEHSA
dbopMyIbl, CBSI3aHHBIE CO
CBOMCTBaMU CTCIICHEH,
JorapupMoB,
TPUTOHOMETPUUECKUX
byHKIINN;

— UCII0JIb30BaTh
NpUOOpETEeHHbIE 3HAHUS U
YMEHUSI B IPAKTUYECKON
JEATEIIbHOCTH "

OnepatuBHBII
KOHTPOJIb!

- aKTUBHOE yYacTHE B
XOJ1€ 3aHSTHS;

- YCTHBIN 51
MMMCbMEHHBIN OIPOC;

- TECTUPOBAHUE;

- 3aJIaHUs
KOHTPOJILHOUN pa0OThI;
- BBINIOJIHEHHE
IPAKTHYECKON
padoThI;

- MOATOTOBKA
JOKJIa/I0B,
COOOIIICHUH,
pedepaTos,

UCIIOJIBb3YS npu
HEOOXOAMMOCTH
CIIpaBOYHBIE
MaTepHuabl u
IPOCTENIINE
BBIYHCIIUTEIbHBIE
YCTPOMCTBA
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MOBCEAHEBHOMN MKU3HU JIA
MPaKTUYECKUX  PaCUYETOB
no dopmynam, BKIIOUYas
dbopmynbl,  colepKaiiue

CTETICHH, paJuKabl,
Jorapu(Mbl U
TPUTOHOMETPHUUECKHE
byHKIIHA

Dynkyuu u 2paguxu

— BBIYHCIIATH 3HAUCHUE
GyHKIIMA TI0 3aJaHHOMY
3HAYCHHUIO apryMeHTa MpH
Pa3JIMYHBIX criocobax
3a/laHus (PyHKIUY;

— OMpeAeNniaTb OCHOBHBIE

OnepaTtuBHBIN
KOHTPOJIb!

- aKTUBHOE yYacTHE B
XOJIC 3aHSITHS;

CBOMCTBA YU CJIOBBIX - YCTHBIN u
byHKIUH, IIICbMEHHBIN OIIPOC;
WUTIOCTPUPOBAaTh WX Ha - 3a1aHus JUISt
rpadukax; CaMOCTOSITENIbHOM
—  cTpouTh  Tpaduku paboTHI;
M3YUYEHHBIX byHKIHIA, - TECTUPOBAHUE;
WJUTIOCTPUPOBATH o - 3aJlaHUs
rpaduky CBOICTBa KOHTPOJIbHOM paboTHI;
AJIEMEHTAPHBIX (QYHKIIHIA; - BBITIOJTHEHUE
— HCTOJIb30BaTh TOHSTHE MPaKTHYECKON
GyHKIIUU 711 ONIUCAHUS U paboThI;
aHaiau3a  3aBUCHUMOCTEU - ITOATrOTOBKA
BEJIUYUH,; JOKJIa/I0B,
— HCII0JIB30BaTh COOOIIICHUH,
NpUOOPETCHHBIC 3HAHUS U pedepaTos,
YMEHHSI B NPaKTHUYECKOMN UCIIOJB3YA npu
NEATEIIbBHOCTH u HEO0OXOIMMOCTHU
MOBCEIHEBHOM KU3HU IS CIIPaBOYHbBIE
OMMCAaHUA C TOMOIIbIO MaTepUalIbl u
byHKIUH PAa3JIUYHBIX MPOCTEUIIINE
3aBUCHUMOCTEM, BBIYUCITUTEIbHBIC
MpeACTaBICHUS 170'¢ yCTpOMCTBA
rpaduuecky,
MHTEpNpeTalnu rpagukon
Hauana
Mamemamuyecko2o
ananuza.Humezpan u e2o
npumeHenue
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— HaXOJUTh MPOU3BOJIHbBIE
AIIEMEHTApHBIX (PYHKIUH;

- HCIIOJIB30BaTh
IIPONU3BOJHYIO JJIsA
HN3YyUCHUA CBOMCTB

GyHKIMH W TOCTPOCHHUS
rpadukos;

OnepaTtuBHBII
— MIPUMEHSTH _
KOHTPOJIb.
MIPOU3BOJIHYIO TUTSt
- aKTHBHOE y4acTHe B
MIPOBEICHMUSI
X0J1€ 3aHATHS,;
PUOJIMKEHHBIX .
. - YCTHBIN U
BBIYHCIICHUN, pemarhb .
MIMChbMEHHBIN OMPOC;
3a/1auu MIPUKJIATHOTO
- TECTUPOBAHUE;
XapakTepa Ha HaXOXKJCHUE
- 3aJIaHus
HauOOJIBIIIETO u .
KOHTPOJILHOUN pa0OThI;
HAWMEHBIIIETO 3HAUYCHHUS,
- BBITIOJTHCHHE
— BBIYHUCIIATH B .
. IPAKTUIECKON
MPOCTEUIITUX CiIyJasx
padoThI;
WIomaau u O0OBEMBI C
- MOJATOTOBKA
WCIIOJIb30BaHUEM
JIOKJIa/I0B,
OMPEICICHHOTO .
COOOIIICHUH,
UHTETpaa; ebepaton
— HCIIOJIBb30BATh peQep ’
UCIIOJIBb3YS pu
NpUOOPETEHHBIE 3HAHUS H
. HEO0OXOIUMOCTHU
YMEHUS B TPAKTUUICCKON
CIIPaBOYHBIC
NeSATETLHOCTH u
. MaTepuabl u
MOBCEHEBHOM KU3HU IS .
IpOCTEUIITHE
pEIICHHUS TIPUKJIATHBIX
BBIYHCIIATEITHHBIC
3ajlad, B TOM YHUCIE .
yCTpOMCTBA
COIMAJIbHO-
HKOHOMHUYECKUX u
(bU3NIECKUX, Ha
HauOOJIbIITNE u
HAaWMCHBIIIEC  3HAYCHMS,
Ha HAXOXJEHUE CKOPOCTH
U YCKOPCHHUS
Komob6unamopuka,
CMamucmuKka u meopus
sepossmuocmeil
— pemarh TPOCTEUITHE OnepaTUBHBIH
KOMOWHATOPHBIE  3aJa4H KOHTPOJIb!

METOJIOM  Tmepebopa, a
TaK)Ke C HUCIOJIb30BaHUEM
U3BECTHBIX (HOPMYII;

- aKTMBHOE€ y4acTu€ B
XOJIC 3aHSITHS;
- 3aJ]aHuS JUTS
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— BBIUUCIIATH B CaMOCTOSITENIbHOM
IPOCTEHIINX ciydasx paboThI;
BEPOATHOCTH COOBITHH Ha - TECTUPOBAHUE;
OCHOBE IIOJICU€Ta uucia - 3aJlaHus
UCXO/IOB; KOHTPOJIBHOH paboTHI;
- UCIIOJIb30BaTh - BBIITOJIHEHNE
npuoOpeTeHHbIE 3HAHUS U IPaKTHYECKON
YMEHUS B NPAKTUYECKOH paboThI;
JESITEIbHOCTH u - MOJIFOTOBKA
MOBCEIHEBHOM KU3HU IS JOKJIa/I0B,
aHanau3a peaTbHbIX COOOIIIEHUH,
YHUCIIOBBIX JTAHHBIX, pedepaTos,
IPEJCTaBICHHBIX B BUJE UCTIOJIb3YsI npu
nuarpamm, rpaukos; HEOOXOAMMOCTH
— UCIIOJIb30BaTh CIPaBOYHbBIE
npUOOpEeTEHHbIE 3HAHUS U MaTepuabl U
YMEHHMSI B NPAKTHUECKON npocTeiime
JESTEIIbHOCTH U BBIUNCIIUTEIbHBIE
MOBCEITHEBHOM KU3HU IS ycTpoiicTBa
aHanusa uH(popManuu
CTaTUCTUYECKOTO
XapakTepa

T'eomempus
— pacrno3HaBaTh Ha OnepatuBHBIN
geprexax M MOJCNAX KOHTPOJIb:

MPOCTPAHCTBEHHBIC
dhopmbI; COOTHOCHUTh
TpEXMEpPHbIE OOBEKTHI C
ux OTHCAHUSIMHU,
HN300paKeHUSIMU;

— OIKCHIBaTh B3aUMHOE
PacCIoJIOKEHUE TPSMBIX U
IJIOCKOCTEHN B
MPOCTPAHCTBE,
apryMEHTHUPOBaTh  CBOHU
CYXKJICHUS 00 3TOM

PacCIIOIO0XKECHUH;
— aHAJIN3UPOBATh B
IIPOCTEUILINX ciyyJasx

B3aMMHOE PAaCIOJIOXKEHHUE
00BEKTOB B MPOCTPAHCTBE;
— u300paxkaTb OCHOBHBIC
MHOTOTPaHHUKHU u
KpYIJIble TeJla; BHIMOIHSITh

- aKTMBHOE€ y4acTH€ B
XOJIC 3aHSATHS;

- YCTHBIN u
MMHCbMEHHBIN OIPOC;

- TECTUPOBAHUE;

- 3a/IaHus
KOHTPOJILHOM pabOTHI;
- BBITIOJTHEHUE
IIPAKTUYECKOU
padoThI;

- MOJATrOTOBKA
JOKJIa/I0B,
COOOIIICHUH,
pedeparos,

UCIIOJIB3YS pu
HEOOXOIUMOCTH
CIIPaBOYHBIE
MaTepHaIbl u
MIPOCTEUILINE
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YepTeKU MO  YCIOBUAM
3aj1ay;

— CTpOUTH TpOCTEHIIne
CeUeHHs] Ky0Oa, NpPU3MBI,
UpaMuU/IbL;

- pemiarsb
IJJAHUMETPUYECKUE 151
IIPOCTENIINE
CTEPEOMETPUIECKUE

3a/layd  Ha HaXOXJICHHE
FEOMETPUYECKUX BEIUYUH
(nMH, YTJIOB, TUIOIIAJICH,
00BbEMOB);

—  HUCHOOJB30BaTh  IpHU
peneHun
CTEPEOMETPUUECKUX 3aaad
IJIAHUMETPUYECKHUE
(baKTbl U METO/IBI;

— IPOBOJINTH
JTIOKa3aTeJIbHbIe
paccyxJeHus B  XOJe
pelIeHus 3a1ay;

— UCII0JIb30BaTh
NPUOOPETCHHBIC 3HAHUS U
YMEHHSI B NPaKTHYECKON

JIEATEIIbHOCTH u
MMOBCEIHEBHOMN >KU3HU JISI
HCCIICIOBAHUS
(MoJIeTMpOBaHMS )
HECJIOKHBIX

IPAKTUYECKUX CUTyaluu
Ha OCHOBE M3YYEHHBIX
dbopMyr 1 CBOUCTB Guryp;
- UCII0JIb30BaTh
NpUOOPETEHHBIE 3HAHUS U
YMEHHSI B NPaKTHYECKON
JEATEeIIbHOCTH u
MOBCEIHEBHON KU3HU JIA
BBIYHCIICHUSI OOBEMOB H
IUIOMIAJIEH MOBEPXHOCTEU
MPOCTPAHCTBEHHBIX  TEJ

pu peleHnn
IIPAKTUYECKUX 3azmad,
UCIIOJIB3Ys IIpU

BBIYUCIIUTEIbHBIE
YCTPOMCTBA

35



HEOOXOIUMOCTH
CIIPaBOYHUKHU
BBIYMCIIUTEIBHBIC
YCTPOWCTBA.
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