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1. OBIIIASI XAPAKTEPUCTHUKA YYEFHOM JJUCIUTLJINHBI

OYA.10MATEMATHUKA

1.1 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMsl

JucummumuaOyY /1.10 Matematuka BXOIUT B 0011€00pa30BaTENbHBIA YUSOHBIN IHKII
[TITKPC kak obmiast yueOHast AuciuIuinHa (mpouibHas).

PaGouas mporpamma yueOHOM AWCIUILTUHBI SBISETCS YacThIO MMPOTPAMM MOJITOTOBKU
KBATH(UIIMPOBAHHBIX pabouux U cayxammx mno mnpodeccun 18.01.27 MamuHuct
TEXHOJIOTUYECKUX HACOCOB U KOMIIPECCOPOB.

1.2 llenb n niIaHMpyeMble pe3yJIbTaThl 0CBOCHUS AU CHHUILIMHBI:

Copep:xaHue MporpaMMbl HaIIpaBJICHO Ha TOCTHXKEHUE CIEAYIOLIUX LeTei:

— obecneueHne chOPMHUPOBAHHOCTHU MPEJCTABICHUN O COLUAIBHBIX, KYyJIbTYPHBIX U
UCTOPUYECKHX (PaKTOpPaxX CTAHOBICHHS MAaTEMAaTUKU;

— o0ecrnieueHue  cHOPMUPOBAHHOCTH  JIOTMUECKOTO,  QJTOPUTMHYECKOTO U
MaTeMaTHUYeCKOTr0 MBILUICHHUS,

— obecneueHne chopMHUPOBAHHOCTH YMEHHH NMPUMEHSATh MOJIYYCHHBIC 3HAHUS MPU
pELIEHNH pa3IMYHBIX 3a7a4;

— o0ecrnieueHune cOPMHUPOBAHHOCTU TPEJCTABICHUNH O MaTeMaTHKE Kak 4YacTu
00I11€4eNIOBEYECKON KYJIbTYpPbI, YHUBEPCAIBHOM SI3bIKE HAYKH, IO3BOJISIOLIEM OIMCHIBATh U
U3y4aTh peasibHbIe MMPOLIECCHI U SBICHUS.

OcBoenne conepkaHusi yueOHOU IUCHUIUIMHBI «MaTemMaTuka» o0ecreunBaeT J0CTH-
KEeHHe 00yJarolUMHUCS CIeIYIONINX Pe3yIbTaToOB!

JUYHOCMHBIX:

- c(OpMUPOBAHHOCTH MPEJCTABICHUN 0 MaTEMAaTUKE KaK YHUBEPCATILHOM SI3bIKE
HayKH, CPEICTBE MOJICTMPOBAHUS SIBJICHHUM U MPOLIECCOB, UAESIX U METOJaX MaTeMaTHKU;

— IIOHMMAaHWE 3HAYMMOCTH MATEMaTHKHU JJIs Hay4YHO-TEXHHUYECKOTO Mporpecca,
c(OPMHPOBAHHOCTh OTHOIICHUSI K MaTEeMAaTUKE KaK K 4acTH OOIEYETOBEYECKO KyJIbTypHhI
yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MATEMATHUKH, SBOIIOIIMEN MaTEMaTUYECKUX UACH;

- pa3BUTHE JIOTUYECKOTO MBIIUJICHUS, MHPOCTPAHCTBEHHOTO BOOOPaXKEHHUS,
QITOPUTMUYECKON KYIbTYphl, KPUTHUYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOIUMOM JUIs
Oynymeil npodecCHOHANbHONW  NEeATeNbHOCTH, JJIS TPOJOJDKEHHS OoOpa3oBaHUS U
camMo00pa3zoBaHus;

- OBJIaJICHE MAaT€MaTUYECKUMHU 3HAHUSAMU U YMEHHSIMH, HEOOXOAUMBIMHU B
MOBCE/IHEBHOM JKU3HU, IS OCBOEHHS CMEXKHBIX €CTECTBEHHO-HAayUHbIX AUCHUUIUIMH U
JUCLHUIUIMH TPO(GECCUOHATBHOIO IUKJIA, U IOJydyeHHs oOpa3oBaHMsA B O0JACTIX, He
TpeOyomuX yriayoJeHHONH MaTeMaTHYECKON TTOATOTOBKY;

- TOTOBHOCTh U CIIOCOOHOCTHh K 00Opa30BaHMIO, B TOM YHUCIIE CaMOOOPa30BaHUIO,
Ha TPOTSDKEHUH BCEH JKM3HU; CO3HATEIbHOE OTHOLICHHE K HEMPEPHIBHOMY 00pa30BaHHIO KaK
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIIBHON U 00IIIECTBEHHOM JIeATEILHOCTH;

- TOTOBHOCTb M CIIOCOOHOCTH K CAaMOCTOSITEJIbHOW TBOPYECKON U OTBETCTBEHHOM
NESTEILHOCTH;

- TOTOBHOCTh K KOJUIEKTMBHOW pPa0OTe, COTPYJHUYECTBY CO CBEPCTHHUKAMH B
0o0pa3oBaTeNbHON, OOIIECTBEHHO TIOJE3HOH, Y4eOHO-HCCIIE0BAaTEIbCKOM, MPOSKTHOH U
JIPYTUX BUIAX ACSITEIbHOCTH;

- OTHOIICHHE K MPO(PECCUOHATIBHOMN JeSITeIbHOCTH KaK BO3MOKHOCTH y4acTHs B
peILIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, O0IIEHAIIMOHATIBHBIX TPOOIIEM;

MemanpeomMemHulx.



- YMEHHE CAMOCTOSITENILHO OIPEIENIATh IeNU IEATEIbHOCTH U COCTABIIATH TUIAHBI
NESTENIbHOCTH; CaMOCTOSITEIHO — OCYLIECTBISITh, KOHTPOJUPOBATH U KOPPEKTHPOBATH
JeSITeIbHOCTD; HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl JJIS JOCTHIKEHHUS IOCTaBJICHHBIX
Henel U peanusaliy IIAHOB AESTEIbHOCTU; BBIOUPATh YCHEIIHbIE CTPATETHU B Pa3IMYHBIX
CUTYalMsX;

- yMEHHE MPOAYKTUBHO OOWIAThCS M  B3aMMOJCICTBOBATH B  IIpoIecce
COBMECTHOM JIESATEIIbHOCTH, YUYUTHIBATh MO3UIMH JAPYTUX YYACTHUKOB NEATEIBHOCTH, dPdeK-
TUBHO pa3peliaTh KOH(IUKTHI;

- BJIQJICHUE HaBbIKAMHM  [1O3HABATENbHOM, Yy4eOHO-HCCIIEIOBATENIbCKOW U
MIPOEKTHOI JesATeNIbHOCTH, HaBbIKaMH pa3pelieHust npolieM; CriocOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEILHOMY TOMCKY METOAOB PpEIICHUs TNPAKTUYECKUX 3a/ad, MPUMEHEHUIO
Pa3IUYHBIX METO/I0B IO3HAHMUS;

- TOTOBHOCTb W  CIIOCOOHOCTH K  CaMOCTOSITEIbHOH  MH(OPMAIMOHHO-
NIO3HABATENILHOM  JIEATENBHOCTH, BKJIIOYas YMEHHE OpPUEHTHUPOBATHCS B  Pa3IMYHBIX
UCTOYHUKAX MHPOpPMAIH, KPUTUYECKU OLIEHWBATh U MHTEPIPETHUPOBATH MHGOPMAIHUIO, TTO-
JTY4aeMyIo U3 pa3IMYHbIX HCTOYHUKOB;

- BJIa/ICHUE S3BIKOBBIMH CPEICTBAMU: YMEHHUE SICHO, JOTMYHO M TOYHO H3JIararhb
CBOIO TOYKY 3PEHHUS, UCIIOJIB30BaTh a/ICKBAaTHBIE SI3BIKOBBIE CPEJICTBA;

- BJaJICHME HABbIKAMU  IIO3HABATEJIbHOW  pedieKcMH  KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEHCTBHIA M MBICIUTEIBHBIX IPOIECCOB, MX pe3yJIbTaTOB M OCHOBAaHUM,
IPaHUIl CBOETO 3HAHUS M HE3HAHUS, HOBBIX IO3HABATEIbHBIX 3a/lad U CPEACTB A HX
JOCTH)KEHUS;

- L[EeYCTPEMIICHHOCTh B TOMCKAaX U MPUHATUHU PEIIeHUH, COOOPa3UTENbHOCTD U
UHTYHUIMS, PA3BUTOCTh IMPOCTPAHCTBEHHBIX IPEICTABICHUH; CHOCOOHOCTh BOCHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

NnpeoMemHbIX.

- c(OPMHPOBAHHOCTh TPEJCTABICHUI O MaTeMaTHKe Kak YacTH MHPOBOM
KYJIbTYPbl U MECTE€ MaTEMaTHUKU B COBPEMEHHOM ITUBUIIM3AINH, CTIOCO0aX ONUCAHUS SBICHUN
pearbHOro MUpa Ha MAaTEMAaTHUYECKOM S3BIKE;

- cOpPMUPOBAHHOCTh MPEJCTAaBICHUA O MaTeMaTUYeCKUX MOHATHUSIX Kak
BAXHEHMIINX MaTeMaTHYeCKUX MOJENAX, IO3BOJISIIOIIMX ONUCHIBAaTH M H3y4yaTh pa3HbIE
Opolecchl W SBJCHUS; TOHMMAHHE BO3MOXKHOCTH aKCHMOMATHYECKOTO TMOCTPOCHHUS
MaTeMaTUYECKUX TEOPHil;

- BJaJICHME METOJAaMM JO0Ka3aTelIbCTB U aJTOPUTMOB DEILICHHS, YMEHHUE HX
IPUMEHSTH, IPOBOIUTH JJOKA3aTEIbHbIE PACCYKICHUS B XOJ€ PELICHUS 3a/ay;

- BJIQJICHUE  CTaHAAPTHBIMM  MpPUEMaMU  pELIEHUS  pallOHAIbHBIX U
UPPALMOHATIBHBIX, IOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YypaBHEHUN U
HEPaBEHCTB, UX CHCTEM; HCIOJIb30BAHWE TOTOBBIX KOMITBIOTEPHBIX IMPOTPaMM, B TOM YHUCIIE
JUTSI IOMCKA IYTH PELIeHUsS U WUTIOCTPALlUU PEeUIeHNs] YpaBHEHUM U HEPABEHCTB;

- c(OPMHPOBAHHOCTH npeCTaBICHUN 00 OCHOBHBIX HOHATHUSX
MaTeMaTHYECKOro aHAJIN3a U UX CBOMCTBaX, BIaJIcCHUE YMEHUEM XapaKTepH30BaTh MTOBEICHHE
GbyHKIMI, WCHOJIb30BAaHUE IONYYEHHBIX 3HAHMWM JJ OMHMCAaHMS M aHalIu3a pPeajbHBIX
3aBHCHUMOCTEI;

- BJIQJICHHE OCHOBHBIMU TMOHSATUSIMH O IUIOCKMX U TPOCTPAHCTBEHHBIX
FeOMETPUUECKUX (UTrypax, HX OCHOBHBIX CBOMCTBaX; C(HOPMHPOBAHHOCTH yMEHUS
pacro3HaBaTh T€OMETpHUYeCKHe (GUTYyphl Ha UepTeXax, MOJENAX U B peabHOM MHPE;
NPUMEHEHHE W3YYEHHBIX CBOMICTB reoMerpuueckux ¢uryp u Qopmya s peuieHus
reOMETPUYECKUX 3a/1a4 U 33/1a4 C PAKTUYECKUM COJICpKAHUEM;



- c(OPMHPOBAHHOCTh NPEACTABICHUN O IMpoIEeccaXx M SBICHHUAX, HUMEIOIINX
BEPOATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAJBHOM MHPE, OCHOBHBIX
MOHATUAX JJIEMEHTApHOM TEOPUU BEPOSATHOCTEH; YMEHHUM HaXOJUThb U OLICHUBATh
BEPOSITHOCTH HACTYIUIEHUSI COOBITUI B NMPOCTEHIINX MPAKTUYECKUX CUTYalUsIX U OCHOBHBIE
XapaKTEPUCTHKY CIIy4allHbIX BEJIUYNH;

- BJIa/ICHAE HABBIKAMH MCIIOJIB30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IIpH
pEILICHNN 3a/1a4.

B pe3ynbrare ocBoeHUS Y4eOHON NUCHUTIINHBI 00y4JaIONIUICS TOJKEH YMETh!

Auredpa

- BBINOJIHATE apU(PMETHYEeCKUe JEHCTBHs, COYeTas YCTHbIE W NHCbMEHHBIC
IPUEMbI, TPUMEHEHUE BBIUMUCIMTEIBHBIX YCTPOMCTB, HAXOAWTb 3HAUYEHUS KOpHS
HaTypaJbHOH CTENEHH, CTENIEHU C PALIMOHAIBHBIM IIOKa3aTeleM, Jorapudma, UCIob3ys Ipu
HEOOXO/IMMOCTH BBIYMCIUTEIbHBIE YCTPOMCTBA; MOJIB30BaThCA OICHKONH M MPUKUAKOU MpU
IIPAKTUYECKHUX PACUETAX;

- OPOBOJIUTH TI0 U3BECTHBIM (opMydaM M TpaBWwiaM mpeoOpa3oBaHUs
OYKBEHHBIX  BBIP@KECHUH,  BKIIOYAIOUIMX  CTENEHM,  paadKajbl, JOrapupmel U
TPUTOHOMETPHUUECKUE (PYHKINH;

- BBIUUCIIATh 3HAYEHUS YHUCIOBBIX U OYKBEHHBIX BBIPAKCHHUH, OCYIIECTBIISASA
HE00XO0IMMBIE TIOJICTAHOBKH U IIpeoOpa3oBaHus;

- UCIOJb30BaTh IMPUOOPETEHHbIE 3HAHMA M YMEHHA B  IPAKTUYECKOH
JESATEIIBHOCTH U TOBCEHEBHOM JKU3HU IS

- NPAaKTUYECKHX pacueToB Mo (opmynam, BKIOYas (OpMyJbl, ColepKaliue
CTENEHH, paJUKajbl, JorapuMbl M TPUTOHOMETpUYECKHE (YHKIMM, HUCHONb3Yysd NpHU
HEO0XOIMMOCTH CIIPaBOYHbIE MaTepHAIIbl U MPOCTEHINNE BHIYUCIUTEIbHBIC YCTPOUCTBA.

DOYyHKUMH U TPaPuKu

- OIpeNeNIATh 3Ha4eHWe (QYHKIMU IO 3HAYEHHMIO apryMEHTa MpU Pa3IUYHBIX
crioco0ax 3aaHus (QyHKINHY;

— CTPOUTH rpauKK U3yUYECHHBIX (PYHKITUH;

- ONUCBIBaTh MO TrpauKy IMOBEACHHWE U CBOWCTBA (QYHKLUMH, HAXOIUTh IO
rpaduky GyHKIIMH HAaHOOIbIINE ¥ HANMEHBIITNE 3HAYCHUS;

- peliatb ypaBHEHMs, IPOCTEHIINE CUCTEMBl YPABHEHUM, UCIIOJb3Yysl CBOMCTBA
byHKIUH 1 uX TpaduKy;

- UCIOJb30BaTh IMPUOOPETEHHBbIE 3HAHWA M YMEHHA B  IPAKTUYECKOH
JEATEIIBHOCTH U ITOBCETHEBHOM JKU3HU JUIS:

- OIMCAHMSI C TIOMOIIbI0 (PYHKIUN Pa3TUYHBIX 3aBUCHUMOCTEH, MPEICTaBICHUS
uX rpadUuecKu, UHTEPIPETAIH IPadUKOB.

Havaja maTeMaTH4eCKOIo aHaJIHM3a

- BBIYUCIIATh MPOU3BOJIHBIC AJIEMEHTAPHBIX (YHKIUH, MCIONIB3Ys CIpaBOYHBIC
MaTEepHaJbl;

- UCCIIeIOBaTh B MPOCTEHINX Clay4asx (PYHKIMM HAa MOHOTOHHOCTb, HaXOAWUTh
HauOONbIINE W HAUMEHbIINE 3HaueHHs (QYHKUUH, CTPOUTh TpaduKd MHOTOUICHOB C
MCIIOJIb30BaHUEM alIapaTa MaTeMaTHYECKOrO aHAJIN3a;

- UCTOJb30BaTh MPHOOpPETEHHBIE 3HAHWA W YMEHHA B MPAKTUYECKOM
JEATENIBHOCTH M IOBCEAHEBHOM MXM3HM JIPEIICHUS NPUKIAIHBIX 3a7ad, B TOM 4YHCIIE
COLMAIBHO-9KOHOMHYECKUX U (U3NYECKHUX, Ha HauOOJIbIINE M HAaUMEHbLIME 3HA4YECHUs, Ha
HaXO0X/IEHNE CKOPOCTH U YCKOPEHMUSI.

YpaBHeHHsI M HEPABEHCTBA

- pelmaTh palnvoHaJbHbIC, MOKa3aTeNbHbIE M JOTapH(PMHUUYECKHE YpaBHEHHS WU
HEPABEHCTBA;
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- COCTABJISITh YPABHEHHUS TI0 YCJIOBHIO 33/1a4U;

- WCIOJIb30BaTh JJIsl TNPUOIMKEHHOTO pEUIeHHs] yYpaBHEHWH U HEPaBEHCTB
rpauIecKuii METOI;

- n300pakaTh Ha KOOPJMHATHOM TIOCKOCTH MHOXKECTBA PEIICHUM MPOCTEHUIINX
YPaBHEHUU U UX CUCTEM;

- UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS U YMEHUS B  MPAKTUYECKOU
JIEATEIbHOCTH W IOBCEIHEBHOW JKMU3HU JUIINIOCTPOCHUS W HCCIENOBaHUS IPOCTEHIINX
MaTeMaTUYECKUX MOJEIEH.

JJleMeHTbl KOMOMHATOPUKH, CTATUCTUKH Y TEOPUU BEPOSTHOCTEM

- pemiars npocreiine KOMOMHATOPHBIE 3aadyid METOIOM Tiepedopa, a TaKKe C
UCIIOJIb30BAaHNEM M3BECTHBIX (HOPMYIL;

- BBIUMCIATH B MPOCTEHIIMX ClIydyasx BEpPOSATHOCTH COOBITHMII Ha OCHOBE
MIO/ICUETa YHUCJIA UCXO/IOB;

- UCIONIb30BaTh TMPUOOPETCHHBIE 3HAHUS U YMEHUS B  MPAKTUYCCKOU
JEATEIbHOCTH M IOBCEJHEBHOM JKM3HU JUISAHAIN3a pEATbHBIX YHCIOBBIX JAHHBIX,
MPEJICTABICHHBIX B BHUJAE JAMAarpaMM, rpauKoB; aHamu3a HHPOPMAIUU CTATHCTHYECKOTO
Xapakxrepa.

I'eomerpus

- pacmo3HaBaThb Ha 4YepTexax M MOJENSIX MPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHUTbH TPEXMEPHBIE OOBEKTHI C UX ONMHUCAHUAMHU, U300pAKEHUSIMU;

— OMUCHIBATh B3AMMHOE PACIIOJIOKEHUE MPSIMBIX U IIJIOCKOCTEH B MPOCTPAHCTBE;

— aHAJIM3UPOBATh B MPOCTEHIINX CIIydasx B3aWMHOE PACIIONOXKEHHE 0OBEKTOB B
IIPOCTPAHCTBE;

- n300pakaTh OCHOBHbIE MHOTOTPAHHUKH U KPYTJIblE TeJa; BHIMOIHITH YEPTEKU
10 YCJIOBHSIM 33]1a4;

- pemath MJIAaHUMETPUYECKUE U TMPOCTEHIINE CTePEOMETPUYECKUE 3aJaud Ha
HAXO0XJICHUE T€OMETPUICCKUX BETUYHH (IJIMH, YTIIOB, ILIOMIACH, 00hEMOB);

- HCIIOJB30BaTh NPHU PEIICHUH CTEPEOMETPUUYECKHMX 3aJad IJIaHUMETPUYECKUE
(baKThl U METO/IBI,

- MIPOBOJIUTH TOKA3aTEJIbHBIE PACCYKIECHUS B XO/I€ PEIICHUS 3a/1a4;

- UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHUS U YMEHUS B  MPAKTUYECKOU
NESTENIbHOCTH U TOBCEIHEBHON JKM3HM JUIsl HMCCIIENOBaHUS (MOAETUPOBAHHUSA) HECIOKHBIX
MPAKTUYECKUX CUTYAIIUi Ha OCHOBE M3YYCHHBIX (POPMYI U CBOMCTB QUTyD;

- BBIUMCIICHUSI O0BEMOB M IUIOMIAJIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TeEI
OpU pEIICHWH NPAKTHUYECKUX 3a/]ay, HCIONb3ys MPH HEOOXOAWMOCTH CIPAaBOYHUKU U
BBIYHCIIUTENbHBIE YCTPOICTBA.

B pesyaprate ocBoeHHMs ~ y4eOHOW NUCHMIUIMHBI  OOYYaIOIIMICS  JTOJDKEH
3HATH/MIOHMMATD!

- 3HAYECHHWE MATEeMaTU4ECKON HAyKy Uil PEHIeHUs 3a/1a4, BOSHUKAIOIIMX B TEOPUU U
MpakTUKE; MIUPOTY M B TO K€ BPEMs OIPAaHUUYEHHOCTh NPUMEHEHHUS MaTeMaTH4YECKUX
METOJIOB K aHAJIM3Y U UCCIIET0BAHUIO MTPOLIECCOB U ABJICHUH B MPUPOJIE U OOIECTBE;

- 3HAUYEHHE NPAKTUKH U BOIMPOCOB, BO3HHUKAIOIMIMX B CaMOW MaTeMaTUKE MJis
dbopMUpOBaHUS U Pa3BUTUS MATEMaTHYECKOW HAyKH; MCTOPHUIO Pa3BUTHs MOHSTHUS 4YHCIIA,
CO3JJaHUsI MAaTEMATUUECKOTO aHAJIN3a, BOBHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

- YHUBEpCAJbHBIM XapakTep 3aKOHOB JIOTMKM MAaTE€MaTUYECKHX pPacCyKICHUW, HUX
IPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUYECKOH IeATeNbHOCTH;

- BEPOSATHOCTHBIN XapakTep pa3IndHbIX IPOLECCOB OKPYKAIOIIETO MUPA.

B pesymbrare wu3ydeHuss y4eOHON AMCUMIUIMHBI CO3JAIOTCS  YCIOBHS  JJIs
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dbopmupoBanus o6mux kommereHui (nanee — OK):

OK'1 | IloHMMAaTh CYITHOCTh U COLMAIBHYIO 3HAUUMOCTh OyayIiel mpodeccuu, mposiBiIsTh
K HEM YCTOMYMBBIA UHTEPEC

OK 2 | Opranu3oBbIBaTh COOCTBEHHYIO JESTEIHHOCTb, MCXOAS U3 IENM M CIIOCOOOB ee
JOCTUKEHHUSI, ONPEICTICHHBIX PYKOBOAUTEIIEM.

OK 3 | AHanu3upoBaTrh pabodyi0 CHUTYalHIO, OCYLIECTBIATh TEKYUIMH M HWTOTOBBIN
KOHTPOJb, OLEHKY M KOPPEKLUUI0 COOCTBEHHOW  JI€ATENbHOCTH, HECTH
OTBETCTBEHHOCTD 32 PE3YJIbTaThl CBOEH pabOTHI.

OK 4 | OcymectBisaTh mOHUCK  HWHPOpMANuH, HeoOxoaumor i ddekTuBHOTO
BBINOJIHEHUS TPO(ECCHOHAIBHBIX 33/1a4.

OK 5 | Ucnonp3oBath “H()OPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH B
npoecCHOHATLHON IEATEIbHOCTH.

OK 6 | Paborats B komaHzae, 3(QeKTHUBHO O0OMATHCS C KOJUIETaMH, PYKOBOICTBOM,

KIIMCHTaMMU.




2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1 O0bem yueOHOM AMCHMILIMHBI U BUABI Y4eOHOI padoThl

Buna yueOHoii padoThI O0bem B yacax
O6beM 00pa3oBaTeIbHOM MPOrpaMMBbl 376
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHNe 176
MPAKTUYECKHE 3aHATHUS 200
Ilpomesrcymounas ammecmayus 6 hopme ougpepenyuposannozo 3auema—
2 cemecmp, oxk3amena — 3, 4 cemecmp




2.2. TemaTnueckuii ni1aH u copep:xkanue yueoOHou gucuumiannsl OY .10 MATEMATHUKA

HaumeHoBaHue Conep:xxaHue y4eOHOro MaTepuaJsa, NPAKTHYEeCKUE 3aHATHS, CAMOCTOSITeJIbHAasE padoTa Oo0bem Kompr
pa3nesioB U TeM 00y4YarIHuXCcs 4acoB KOMIICTCHLINH,
(hopMHPOBaHUIO
KOTOPBIX
CIoCcoOCTBYET
OJICMCHT
IPOrpaMMBl
1 2 3 4
Beenenue MaremaTika B HayKe, TEXHHUKE, HKOHOMHKE, MH()OPMAIIMOHHBIX TEXHOJOTHAX M MPAKTUUYECKOM OK 1-6
nesitenbHOCTH. llemn M 3agaunm u3ydyeHHss MareMaTHKU 1pu ocBoeHuu mnpodeccuit CIIO u 2
cnenuanbHoctei CIIO.
Pasznen 1. Anreopa 46
Tema 1.1. Coaep:xkanue yueOHOro MaTepuaJjia OK 1-6
PasButne nousitusio | 1 [{esbie 1 palOHAJIBHBIC YKCIIA.
yHcIe. 2 | JlelicTBUTENbHBIC YNCIIA. 6
3 | I[lpubnrkeHHbIC BRIYUCICHUS.
4 | KoMmuiekcHble unca.
IIpakTHyeckue 3aHATHSA 6
1 Apudmerndeckue ACHCTBUS HAJl YHCIIAMH. 2
2 | HaxoxneHue npuOIMKEHHBIX 3HAYEHUH BEJIMYMH U TOTPEIIHOCTEH BBIYUCICHHS (aOCOIIOTHON 1 2
OTHOCHUTEIILHOM)
3 | CpaBHEHHE YHCIOBBIX BBIPAKCHH. 2
Tema 1.2. Coaepxkanue yueOHOro MaTepuajia OK 1-6
KopHu, crenenu u 1 | Kopau HaTypaibHOM CTETICHU M3 YUCJIa U UX CBOMCTBA.
Jorapu¢pmasl. 2 Crenenu ¢ pallMOHAIbHBIMU ITOKA3aTEsIMU, UX CBOMCTBA.
3 CreneHu ¢ AEHCTBUTEILHBIMA ITOKA3aTEIsIMU, HX CBOICTBA. 14
4 | Jlorapugwm. Jlorapudwm uucna.
5 | OcHOBHOE JOorapu(hMUIECKOE TOXKIECTBO.
6 | Hecartuunble u HaTypaibHble Jorapudmel. IlpaBuna neiictBus ¢ norapudmamu. Ilepexon x

HOBOMY OCHOBAaHHUIO.
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7 | [IpeobpazoBanue anreOpanvecKux BBIpKCHUH. [IpeoOpazoBanne  palMOHAIBHBIX,
MppalMOHAIBHBIX CTEMEHHBIX, TOKA3aTeIbHBIX U JIOTApU(PMUYECKUX BBIPAKCHUH.
IIpakTHYeckHe 3aHATHSA 20 OK 1-6
1 | BeluncieHue u cpaBHeHUE KOpHEN. BrIonHeHne pacyeToB ¢ paJuKagaMu. 2
2 | Pemenue nupparmoHaIbHBIX YPaBHCHUIM. 2
3 | HaxoxeHnue 3Ha4eHUH cTeneHel ¢ palioHaIbHBIMU NOKa3aTesiMu. CpaBHEHHUE CTETICHEH. 2
4 | TIpeoOpa3oBaHne BEIPAKECHHI, COJEPKAINX CTETICHU. PerieHne moka3areabHbIX YPaBHEHUN. 2
5 Pemenue npukiagHbIxX 3aa4. 2
6. | Haxoxnenue 3HaueHuid jorapupma 1O MPOU3BOJILHOMY OcCHOBaHHMIO. Ilepexon or oxHOro 2
OCHOBAHUS K JPyromy.
7. | BeruucneHnue u cpaBHEHUE JIOrapu(MoB. 2
8. | JlorapudmupoBanue u MOTEHIIUPOBAHUE BBIPAKCHUI. 2
9. | IlpubnmxeHHBbIC BEIYUCICHNS W PEIICHUS MTPUKIAIHBIX 3a]1a4. 2
10. | Pemenue norapuMUIeCKUX ypaBHCHHUH. 2
Paznen 2. OCHOBBI TPUTOHOMETPHH 68
Tema 2.1. OcnoBHble | Coaep:kaHue yueOHOro MaTepuajia 4 OK 1-6
NOHATHUSA 1 | Pagmanmas mepa yria. BpamarensHoe asmkenue. CHHYC, KOCHHYC, TAHI€HC M KOTAHTEHC YHCIIA.
IIpakTHYeckHue 3aHATHSA 2
1 \ Paauanubiii METOT M3MEPEHHUS YIII0B BPAILIEHUS U CBSI3b C IPAlyCHON MEpOM. 2
Tema 2.2. OcnoBHble | Conep:kaHue yueOHOro MaTepuajia OK 1-6
TpuroHomerpudeckue | 1 | ®opmynsl npueaeHuss. @opmyiibl ynBoeHusi. DopMysibl MOJOBUHHOTO yria. 10
TOXKAECTBA 2 | Dopmybl CIOKEHHUS.
IIpakTHYeckue 3aHATHSA 10
1 | OcHOBHBIC TPUTOHOMETPUUYECKHE TOXKICCTRA. 4
2 | ®OpMYIIbI CIIOKEHHUSI. 4
3 | ®opmysbl YABOCHUSI. 2
Tema 2.3. Coaep:xkanue yueOHOro MaTepuajia OK 1-6
IIpeodpa3oBanus 1 | IIpeoOpa3oBanue CyMMBbl TPUTOHOMETPUYECKUX (DYHKIMH B MPOU3BEACHUE M MPOU3BEACHHUS B 10
npocTeimux CYMMY.
TPUTOHOMETPUYECKHX | 2 | BrlpakeHHe TPUTOHOMETPUUYECKUX (DYHKIIMI Yepe3 TAHTE€HC MOJOBUHHOTO apTyMEHTa.
BbIPAKEHUI IpakTHYecKne 3aHATHS 8
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1 | IIpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUUECKUX (DYHKITMI B TPOU3BEICHNUE. 4
2 | IIpeobpa3oBanue npousBeieHUs] TPUTOHOMETPHUECKUX (DYHKIIMNA B CYMMY. 4
Tema 2.4. Copep:xxaHue y4e0HOro Mmarepuaja OK 1-6
Tpuronomerpuyeckue | 1 | IlpocTeiiine TpUroHOMETPUYECKUE YPAaBHEHUS.
YPaBHeHHSA U 2 | Ilpocreiimue TpuroHoMmerpuueckue HepaBeHcTBa. OOpaTHbIE TPUTOHOMETpPHUUYECKHUE (YHKITUH. 8
HEepaBeHCTBa ApPKCHHYC, apKKOCHHYC, apKTaHT€HC.
IIpakTHYeckHue 3aHATHSA 16
1 | Ilpocrelinme TpPUroHOMETPUUECKUE YPABHEHHUS. 6
2 | IIpocreiimme TPUTOHOMETPUICCKHE HEPABEHCTBA 6
3 | OGpaTHbIe TPUTOHOMETPHYECKUE PYHKIIUHN: apKCUHYC, APKKOCHHYC, apKTAHT€HC. 4
Pasznen 3. ®DyHkuuu, ux cBoiicTBa U rpaguku 24
Tema 3.1. ®ynkuun, | Conep:kanue yueOHOro MaTepuajia OK 1-6
HX CBONCTBA M 1 | ®ysknuu. O6macTh ompeneneHus W MHOXKECTBO 3HadyeHHH; Tpaduk (QyHKIHUHU, MOCTPOSHUE
rpapuku rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMHU.
CaoiicTBa pyHKIMH. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh, OTPAHUYEHHOCTh, IEPUOIMIHOCTb.
[IpomexxyTku Bo3pacTaHus | yOBbIBaHUS, HauOoOibIee M HAaWMEHbIIEE 3HAYCHUS, TOUYKU 9
skcTpemymMa. ['padmueckas wuTepnperanus. [lpumepbl (GyHKIIMOHATBHBIX 3aBUCHMOCTEH B
peanbHBIX Tpoleccax M sBICHHUSAX. Apudpmernyeckue omepanuu Haja (yHxiusvu. CroxHas
byakums (kommno3unys). [lorsiTHe 0 HeMPepBIBHOCTH (PYHKITUH.
2 | O6parssie pynkmuu. O6macTh onpenenaeHus U 00JacTh 3HaUeHU oOpaTHO# GyHKMU. ['paduk
o0OpaTHOU (yHKIHU.
IlpakTHyeckne 3aHATHSA 10
1 | [Ipumepbl 3aBUCHUMOCTEH MEXIy TMEPEMEHHBIMH B pEaJbHBIX MpOIeccaX M3 CMEXKHBIX 5
mucturinH. [loctpoeHue u urenne rpagukoB QyHKITHI.
2 | ObpaTHble PYHKIIUN U UX TpadUKH. 2
3 | IIpeobpazoBanus rpaduka GyHKIHH. 4
4 | 'apmonnyeckue konebanus. Ilpukinannele 3aga4n. 2
Tema 3.2. Crenennble, | Conepxxanne yueOHOro MmarepuaJjia OK 1-6
NMoKa3aTeJbHbIE, 1 | Onpenenenust yHKIUN, UX CBOMCTBA M TpadUKH. 4
Jorapupmudeckue u | 2 | [IpeoOpazoBanust rpadukoB. I[lapannenpHbIi MEPEHOC, CHMMETPUS OTHOCHTEIBHO —OCe
TPUTOHOMeTpUYeCcKHe KOOpJMHAT U CUMMETPHUSI OTHOCUTEIHHO Hauanaa KOOPJUHAT, CAMMETPHUSI OTHOCUTEIBHO MPSIMON
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¢ynkuun. Oo6paTHbie

‘ y = X, pacTshKEHHE U C)KaTHe BJIOJIb OCEH KOOpJUHAT.

Tpuronomerpuyeckue | [Ipakruyeckue 3aHATHSA 8
byHkuun 1 | UccnenoBanue pynknuu. CBONCTBA JTMHEHHOM, KBAJAPATUUHON, KYCOUHO-TMHEHHON U APOOHO-
nuHelHoW ¢ynkuuii. HenpepoiBHbIe 1 nepuoanueckue GyHkiuu. CBoiicTBa U rpaduku cUHyca, 6
KOCHHYCa U KOTaHIeHca.
2 | OOpaTHbBIC TPUTOHOMETPHUECKUE (DYHKITHH. 2
Ilpomesccymounaa ammecmayus 6 gpopme ougpghepenyuposanno2o 3auema 2
Pa3nes 4. YpaBHeHHs1 M HEPABEHCTBA 44
Tema 4.1. YpaBHenus | Conep:kanne y4eO0HOro Marepuajia OK 1-6
U CHCTEMBbI 1 | YpaBHeHuss u cucrtembl ypaBHeHHWIl. PanuonanbHble, HppalloOHalIbHBIE, MOKa3aTelbHbIE H
YPaBHEHU. TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI. 12
2 | PaBHOCHIIBHOCTD ypaBHEHU, HEPABEHCTB, CUCTEM.
OcHOBHBIE IPUEMBI UX pEIICHUs (Pa3IoKEHUE Ha MHOXKUTEJIM, BBEICHUE HOBBIX HEM3BECTHBIX,
MOJICTAaHOBKA, TpauIeCcKuil METO).
IIpakTHYeckHue 3aHATHSA 12
1 | Kopnu ypaBHeHwmii. PaBHocunbHOCTH ypaBHeHUH. [IpeoOpazoBanme ypaBHCHHIA. 2
2 | OcHOBHBIE TPHEMBI PEIICHHs] YPABHEHHIA. 2
3 | Pemenue cucrem ypaBHEHH 2
4 | TlokazarenbHbIE, IOTapu(PMUIECKHUE YPaBHEHUS 4
5 | TpuroHomerpuyeckue ypaBHEHUs 2
Tema 4.2. Copep:xxanue y4e0HOro MmaTepuaJja OK 1-6
HepaseHncrsa. 1 | HepaBenctBa. PanumoHanbpHble, HppalMOHAJIbHBIE, I10Ka3aTe€IbHbIE M TPUTOHOMETPUUECKHE 8
HEpaBEHCTBA.
OCHOBHBIE IPUEMBI PEIICHUS] HEPABEHCTB.
IlpakTHyeckne 3aHATHSA 6
1 | INoka3zarenbHble, JOrapupMHUECKUE HEPABEHCTBRA 4
2 | TpuroHoMeTpuyeckre HepaBEeHCTBA 2
Tema 4.3. Copep:xxaHue y4e0HOro Mmarepuaja OK 1-6
Hcnouab3oBanue 1 | Mcnonb3oBanue CBOWCTB U rpaduKoB (DYHKIMNA MPH PEIICHUU ypaBHEHUH U HEPABEHCTB. MeTox
CBOIiCTB U rpadgukoB WHTEPBAJIOB. 4

¢yHkuuii npu
pelieHun YPaBHeHUil

N300paskeHre Ha KOOPJMHATHOW IMJIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHHUH W HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.
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U HEpPaBEeHCTB.

IIpakTnyeckue 3aHsATHS

N

1 | Mcnons3oBaHue cBONCTB i rpadukoB GYHKIMH [T PEIICHNs YPABHECHNUN 1 HEPABEHCTB. 2
Pasnen 5. KomOnnaropuka, cTaTUCTMKA U TEOPUsi BEPOSITHOCTH 44
Tema 5.1 Coaep:xkanue yueOHOro MaTepuajia OK 1-6
JIEeMEHTBI 1 | OcHOBHBIE MOHATHS KOMOMHATOPUKHU: IEPECTAHOBKHU, 3a/layd Ha MOJICYET YHWCiIa pa3MeIIeHHH,
KOMOUHATOPUKH NIEPECTaHOBOK, coueTanuil. Pemenue 3a1a4 Ha nepebop BapuaHTOB. 8
2 | ®opmyna OwmHoma Hpiorona. CBoiicTBa OMHOMHUHAIBHBIX KO3(P(GUIMEHTOB. TpeyroJbHHUK
[Tackas.
IIpakTHyeckne 3aHATHS 10
1 | Hcropust pa3BuUTHST KOMOWMHATOPHUKH, €€ POJb B PA3IMYHBIX cdepax demoBeYECKOH
xu3HenesTensHocTy. [IpaBuia komOuHaTOpuKu. Pemenne koMOMHATOPHBIX 3a1ad. Pa3mernenus, 4
COYETAHMSI U NEPECTAHOBKH.
2 | bunom Hetorona u tpeyronbuuk Ilackais. 2
3 [Tpukiagueie 3a1a4m. 4
Tema 5.2. Coaepxkanue yueOHOro MaTepuajia OK 1-6
DJIeMEeHTBI TeOPUH 1 | CobGriTHE, BepOSTHOCTH COOBITHS. CII0KEHHE U YMHOXKCHHE BEPOSATHOCTEH 10
BE€POSITHOCTH 2 | IlonsaTne o HE3aBUCHUMOCTH COOBITHH. JIUCKpeTHash ciydaiilHas BeIWYWMHA, 3aKOH €e
pacupeneneHus. UKUCIIOBbIE XAPAaKTEPUCTUKU AUCKPETHOM Cily4aliHOW BesM4duHBL. [loHsTHE O
3aKOHE OOJBIINX YHCEN.
IIpakTHyeckue 3aHATHSA 6
1 | Knmaccuueckoe ompeneneHiue BeposTHOCTH. CBOWCTBAa BEPOATHOCTEH, TeopeMa O CyMMeE 2
BepoATHOCTEN. CII0)KEHNE U YMHOKEHNE BEPOSTHOCTEN.
2 | Beruucienue BEpOSTHOCTEH. 2
3 | [lpuxmnagHsle 3a1a4H. 2
Tema 5.3. Copep:xxanue y4eOHOIro MmaTepuaJja OK 1-6
JIeMeHTBI 1 | IIpencraBineHue MAaHHBIX (TaONUIBI, AWArpamMMmbl, rpaduKH), TeHepalbHas COBOKYIHOCTb, 6
MaTeMaTH4YeCKOoi BbIOOpKa, cpenHee apudmernyeckoe, Menuana. lloHaTne o 3agadyax MaTeMaTHYECKON
CTATHCTHKH CTaTUCTUKH. Penenne npakTH4eckux 3a/1a4 ¢ IpUMEHEHUEM BEPOSATHOCTHBIX METO/IOB.
IIpakTHYecKHe 3aHATHA 4
1 | IpencraBnenne uncIOBBIX JaHHBIX. [IpHKIIAHEIE 334K 4
Ilpomesicymounas ammecmayus 6 popme Ixzamena
Pasznea 6. Hauayia MmaTeMaTH4eCKOro aHAJIN3A 68
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Tema 6.1. Copep:xxanue y4e0HOro MmarepuaJja OK 1-6
ITocaenoBaTeabHoOCTH | 1 CriocoObl 3a4aHMs, CBOMCTB YMCIOBEIX IIOCIIEN0BATEIHLHOCTEMN.
2 [TomstTue o mnpegene nocaegoBarenbHOCTH. CyllleCTBOBaHHME  Mpefesa  MOHOTOHHOM 8
OrpaHUYEHHOM MOCIEA0BATEILHOCTH
3 | CymmupoBaHue mocienoBareabHOCTel. beckoHeuHo yObIBaroIas reoMeTpudecKasi porpeccust
U €€ CyMMa.
IlpakTHyeckne 3aHATHSA 6
1 | YucnoBas  moOCHEAOBAaTEIbHOCTh,  CHOCOOBI €€  3aJaHus,  BBIUMCICHHUS  YJICHOB 2
MOCJIEI0BATEIHHOCTH
2 | IIpexen mocnenoBarenbHOCTH. beCKOHEUHO yOBIBAIOIIAsi TEOMETPHYECKAst TPOTPECCHSI. 4
Tema 6.2. Coaepxkanue yueOHOro MaTepuajia OK 1-6
IIpousBoanasn 3 | llomarme o TIPOM3BOAHON, €€ TeoMeTpuueckuii u ¢usuveckuid cmbica. [IpowsBoHas
HJIEMEHTAPHBIX (QYHKIIHA.
4 | YpaBHeHHE KacaTeabHOHN K rpaduKky GyHKIUH
5 | IIpousBogHBIC CyMMBI, PA3HOCTH, POU3BEACHMSI, YACTHEIC.
6 | [Ipon3BOgHBIC OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHA. 18
7 | [IpuMeHeHne MPON3BOTHOM K MCCIIEAOBAHNIO (DYHKIIMI M ITOCTPOCHHIO TpaduKOB.
8 | IIpousBoaHble 0OpaTHBIX GYHKIMH M KOMIO3ULIUHU (YHKITHI.
7 | IlpuMepsl UCIIONIB30BaHUS MPOU3BOAHOMN JUISl HAXOKICHHS HAWIYYILIETrO pelleHus MPUKIaJTHBIX
3a/1a4ax.
8 | Bropas nmpou3BojHas1, €€ TeOMETPUICCKUN U HU3UICCKUN CMBICIT.
9 | HaxoxxzeHue CKOpoCTH Ui Tpolecca 3aJaHHOT0 GOopMYIIoi U rpaduKoM.
IlpakTHyeckne 3aHATHSA 14
1 | MexaHnuecKuil U T€OMETPHUUECKUN CMBICI NPOU3BOJHON. YpaBHEHHME KacaTelbHOW B 0O0IIeM 2
BUJIE.
2 | IlpaBuna u dhopmyssl quddepeHmpoBanms, TaOIUIa TPOU3BOIHBIX JIEMEHTAPHBIX (PYHKITUH 6
3 | UccrnenoBanne QpyHKIMIA C TOMOIIBIO TPOU3BOIHON. HaxoxaeHne HanOoIbIIero, HAMMEHBIIIETO 5
3HAYCHHS M SKCTPEMAJIbHBIX 3HAYCHUHN ()YHKITHIA.
Tema 6.3. Conepxanue y4eOHOro Marepuasa OK 1-6
IlepBooOpa3nas u 1 [IpumeneHne onpeeneHHOro HHTerpaia A HaXOKICHHS TUIOMIAAN KPUBOJIMHEHHOM Tpanenuu. 10
HHTErpaJ 2 | ®opmyna Herorona-JleiibHuma.
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3. \ [TpuMepsl TpUMEHEeHHsI HHTETpaia B GU3HKE U TEOMETPHUH.

IIpakTHyeckne 3aHATHS 12
1 | MuTerpan u nepBooOpa3Has. 4
2 | Teopema HrioTona-JleitbHuma 4
3 | [Ipumenenne nHTETpaia K BEIYUCICHUIO (PM3MYECKUX BEIMYUH U TIOMIAJICH. 4
Pa3nea 7. I'eomerpus 78
Tema 7.1. Coaep:xkanue yueOHOro MaTepuaJjia OK 1-6
IIpsimble n mockocTn | 1 | B3auMmHOE pacronokeHne ABYX MPSIMBIX B MPOCTpaHCTBe. I[lapayimenbHOCTh MNPsSMON U
B IPOCTPAHCTBE 110cKOCTH. [lapannenbHOCTh MIIOCKOCTEN.
2 | [lepneHauKyIsIpHOCTh MPSAMOW M TUIOCKOCTH. [lepneHAuKyNsip W HaKJIOHHAsS. YTOI MEXKIY
IIPSIMOM U IUIOCKOCTBIO. JIBYTpaHHBIM yroi. YTOJ MEXAY IUIOCKOCTAMMU. IlepnenaukynspHOCTh 8
JIBYX TIJIOCKOCTEH.
3 | l'eomerpuueckue mnpeoOpa3oBaHusi MPOCTPAHCTBA: MApaJUICTIbHBIA NEPEeHOC, CHUMMETPHS
OTHOCUTENBHO TIUIOCKOCTH. [lapanmnensHoe mnpoekTupoBanue. I[lnomans opTOroHaIbHOU
npoekiun. M3o0pakeHne mpoCcTpaHCTBEHHBIX QHUTYP.
IlpakTHyeckne 3aHATHSA 18
1 | Ilpu3Haku B3aMMHOIO pACIOJIOKEHMS TNPAMBIX. YIoid MeXay HpsaMbIMU. B3aumnoe 2
pacIoJIOKEHUE NPSIMBIX U IIJIOCKOCTEM.
2 | lleprienauKyYNsIp ¥ HAKJIOHHAS K MJIOCKOCTH. YTOJ MEXAY MPSMOU U IIIOCKOCTHIO 2
3 | Teopembl 0 B3aMMHOM PacHOJI0KEHUU NPSAMON U MIOCKOCTH. Teopema o Tpex neprneHAnKyIspax. 4
4 | Tlpu3Haku ¥ CBOMCTBA MapaUICIIbHBIX M MEPIICHIUKYISIPHBIX TIJIOCKOCTEH. 2
5 | PaccTosHME OT TOYKM [0 IUIOCKOCTH, OT MPSAMOM A0 IUIOCKOCTH, PAacCTOSHUE MEXIY
IJIOCKOCTSIMU, MEXAY CKPEIIMBAIOIIMMUCS HPSIMBIMU, MEXIY MPOU3BOJIbHBIMU (GUTYpaMU B 4
IIPOCTPAHCTBE.
6 | [lapammensHOe NPOEKTHPOBAHWE W €ro CBOMCTBAa. TeopemMa O IUIOMAAM OPTOTOHAIBHON 4
MPOEKIIMH MHOTOYTOJIbHUKA. B3anMHOE pacnonoxeHue npocTpaHCTBEHHBIX (GUTYP.
Tema 7.2. Copep:xxaHue y4e0HOro Mmarepuaja OK 1-6
MHoOrorpaHHuKH 1 | Bepumunsl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpanHbie yribl. Beimykibie
MHOTOTrpaHHUKH. Teopema Dusepa. 5
2 | IIpusma. Ilpsmas m HaknonHas mnpusma. Ilapammenenunen. Ky6. Ilupammpma. IlpaBunbHas
nupamMua. Y cedeHHast nupamuaa. Terpasap
3 | Cummerpus B kyOe, B mapajienenunene, B npusme u nupamune. Ceyenus Kyda, NpuU3Mbl U
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IMUpaMubl.

4 | IlpeacraBieHue 0 MpaBUIIbHBIX MHOTOTPaHHUKAX (TETpa’Ipe, Ky0e, OKTa’Ipe, T0AEKadApe).
IlpakTHyeckne 3aHATHSA 6
1 | Paznuunble BUabI MHOTOrpaHHUKOB. VX n3o6paskenus. CedeHus, pa3BepTKH MHOTOTPAaHHUKOB 4
2 | Bugel cumMmerpuii B mpoctpancTBe. CUMMETPHST MHOTOTPAHHUKOB. 2
Tema 7.3. Tena n Coaep:xkanue yueOHOro MaTepuajia OK 1-6
MOBEPXHOCTH 1 | lununap u koHyc. YcedeHHbIN KOHyc. OCceBbl€ CEUEHUSI U CEUEHHUs, NapajuIeIbHblE OCHOBAHUIO. 6
BpalllCHUs 2 | Hlap u cdepa, ux ceuenns. KacarenabHas miockocTs K chepe
IIpakTHYecKHe 3aHATHA 4
1 | CummeTpus Ten BpalleHUs. 4
Tema 7.4.U3mepenusi | Conep:xanue yaeOHOro Mmarepuaja OK 1-6
B reOMeTpHuu 1 | Ob6vem u ero wusmepenue. HWuterpanmpHas Qopmyna oObema. Dopmynsl obdbeMa Kyoa,
MPSIMOYTOJIBHOTO MapajieNienunena, Tpu3Mbl, HUIUHApPa U KoHyca. Dopmysbl oObema I1apa u 4
ionaau cepol.
2 | llonoOue ten. OTHOIIEHUE MIIONIA IEi TOBEPXHOCTEH U 0ObEMOB MOIOOHBIX TEJ.
IlpakTHyeckne 3aHATHSA 8
1 | Buluncnenue miomasneii 1 065eMoB 8
Tema 7.5. Copep:xxanue y4e0OHOIro MmaTepuaJja OK 1-6
Koopaunatel n 1 [IpsmoyronbHas (AekapToBa) cCHCTEMa KOOpAMHAT B MpocTpaHcTBe. Dopmyna pacCTOSHUS
BEKTOPbI MEXy IBYMsl TOUKaMHU. Y paBHEHHE cepbl, IIIOCKOCTH U MPSIMOH.
2 | Bekropsl. Monynb BekTopa. PaBeHcTBO BekTOpOB. CllojkeHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 6
yucio. Pa3noxeHue BekTopa o HanpaBiIeHHUsIM. YO MexXy BekTopaMu. [Ipoekuust BekTopa Ha
0Ch
3 | Koopaunater Bektopa. CkalsipHOE MpOM3BEIEHHE BEKTOPOB. VIcmonb30BaHME KOOPIWHAT H
BEKTOPOB IIPH PELIEHUH MAaTEMaTHUECKUX M MPUKJIAJHbIX 3a/1a4.
IIpakTHyeckne 3aHATHS 12
1 | JleiicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPJIMHAT B MPOCTPAHCTBE. 2
2 | YpaBHEHHUE OKPY)KHOCTH, Cepbl, TNIOCKOCTH. 4
3 | Paccrosamne mexay Toukamu. JISHCTBUSA C BEKTOpaMH, 3aJaHHBIMH KoopauHaTamu. CkajaspHOe 4

IMPOU3BCACHUC BCKTOPOB.
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4 | BekTopHOE ypaBHEHHE IPSIMON M IIJIOCKOCTH. VIcToib30BaHME BEKTOPOB IMPH JOKA3ATEIIbCTBE
TEOPEM CTEPEOMETPUH.

Ilpomesrncymounas ammecmayus 6 popme rxzamena

Bcero

376

TemaTuka HHAMBUAYAJIbHBIX IPOEKTOB

OOBbeMBI 1 IO TOBEPXHOCTEH MPABIIILHBIX MHOTOTPAHHUKOB M TEJ BPAIICHHUS.
MatemaTnueckuii OUITbIpI.

I'eomeTrpuueckue hOpMBI B HICKYCCTBE.

['eomeTpryeckue MOJENN B €CTECTBOZHAHUH.

KomMrinekcHbie 9riciia 1 uX pojib B MATEMaTHKE.

CuMmMeTpus B IpUpOJE.

3aragku Luknougs.

®uHaHCOBas MaTEMATHKA.

[[TapHUpHBIE MEXAHU3MBI.

0. Marematuka 6e3 GpopMyi1, ypaBHEHU U HEPABEHCTB.

. IHTerpan u ero mpuMeHEHHE B KU3HU YETIOBEKA.

12. I'padbl 1 UX UCTIOJIb30BAHUE.

13. Matpuynas anreOpa B 5JKOHOMHKE.

14. [lepeBo 3HaHui (anredpa).

15. 3aragku nupamMuabl.

16. Benukue oTKpBITHS (MaTEMAaTHUKH ).

17. Bupycsl u 6aktepun (I'eomerpudeckas popma, pacriosiosKeHUE B IPOCTPAHCTBE, POCT YUCICHHOCTH).
18. 3agaun Mexannyeckoro npoucxoxacHus. (I'eomeTpust Mmacc, SKCTpeMalIbHbBIE 3a/1a4M ).
19. Ponb 1 MecTO MaTeMaTUKH B HHPOPMAITMOHHBIX TEXHOJIOTUSX.

20. 3aranounslii Mup (HpakTaIoB.

21. 3onoTtas mpomnopuusi.

22. 3HakoMCTBO ¢ Tpadamu.

23. I'pabl ¥ uX IpUMEHEHHUE B apXUTEKTYpeE.

24. DneMeHThI CTAaTUCTUKH.

25. Benukue MaTeMaTUKU U UX BEJIMKUE TEOPEMBI.

BOoo~NoOR~WNE

[
[
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3.YCJIOBHUSA PEAJIU3AIIMATIPOT PAMMBI YYEFHOU JUCIATLIAHBI

B memsx peanmzaiiiu KOMIIETEHTHOCTHOTO IOAXOAA TPH W3YYCHUU JAUCIUTLIMHBI
OVY/I.10 MaremMatnka HCIOJB3YIOTCS aKTUBHBIE (OPMBI TMPOBEJACHUS 3aHATHH C
NPUMEHEHHEM DJJICKTPOHHBIX 00pa3oBaTEeNbHBIX PECYPCOB, JEIOBBIX U POJIEBBIX WP,
UHAUBUAYAIBHBIX M TPYNIOBBIX  MPOEKTOB, pa3dopa  KOHKPETHBIX  CUTYyallUi,
TICUXOJIOTHYECKUX ¥ MHBIX TPEHUHTOB, TPYIIOBBIX TUCKYCCHIA.

[IpumeneHnne Ha y4yeOHOM 3aHSATHUU AaKTUBHBIX (opM paboThl, CTUMYIHUPYET
MO3HABATEIbHYID  MOTHBAIIMIO  OOy4YalOUIUXCS, TIOMOTaeT TMOJAEPkKaTh  MOTHBAIHIO
oOyyaromuxcsi K TOJIYYeHHIO 3HAHWUW, HaJaKWBAHUIO TO3UTUBHBIX MEXKIMYHOCTHBIX
OTHOIICHUH, TTOMOTAeT YCTAaHOBIIECHHUIO T0OpokenaTeabHoi arMochepsl. MHumnpoBanue u
NOJIepKKa HMCCIIEI0BAaTEIbCKON JEesTebHOCTH OOydYaloluXcs B paMKaxX pealu3alud UMU
WHAWBUAYAIBHBIX W TPYIIOBBIX HCCIEIOBATEIBCKUX IPOEKTOB, JaeT BO3MOXKHOCTH
NpUOOPECTH HABBIK CaMOCTOSITENIbHOTO pEIICHUs MpOoOJIeMbl, HaBBIK T€HEPUPOBAHUS U
odopmiteHUsI COOCTBEHHBIX UCH, HABBIK YBAKUTEIBHOTO OTHOIICHUS K UY)KHM HJIESM, HABBIK
MyOJIMYHOTO BBICTYIUICHHS Tepes ayluTOopuei, apryMEHTHUPOBAaHUS W OTCTaWBaHUS CBOEH
TOYKHU 3pEHUSI.

JUis  TO3UTHBHOTO BOCHPHUATHS OOyyarouumucs TpeOoBaHUWIl IpernoaaBaTess,
MPUBIICYCHUS WX BHUMAaHHUS K OOCYXIAaeMOW Ha 3aHATUM WHQPOpPMAINH, aKTUBH3AIUH WX
MO3HABATE€IbHOW JEATENIbHOCTH Ha YYEOHBIX 3aHATHSIX MEXIy MpenojgaBareieM |
00y4aroNMMICs YCTaHABIMBAIOTCS IOBEPUTEIHHBIC OTHOIIICHUS.

Ha ydeOGHOM 3aHsTHH COONIOMAIOTCS OOUIEMPUHATHIE HOPMBI TIOBEICHHS, TpaBUIA
OOIIeHNS CO CTapIIUMU (TpenojaBareieM) U CBEPCTHUKAMH (0OyUYaIONTUMUCS), TTPUHIIAITHI
y4eOHOM TUCIUIIMHBI U CAMOOPTraHU3alIHH.

3.1. TpeGoBaHUsA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecneYeHH 0

Peanu3arust mporpaMMbl y4eOHOUM IHUCHUIUTHHBI OOecrieueHa y4eOHBIM KaOWHETOM
MaTeMaTUKH, OCHAIIEHHBIM CIEAYIOLUM 000py1I0BaHUEM:

Ilepedyenn y4eOHO-HATISIAHBIX MOCOOMIL:

[TnakaTel o Temam: «TpuroHomerpudeckie ypaBHEHUs U HEpaBeHCTBa», «DyHKuuH,
uxX cBoiictBa M rpadukn», «TpuroHomerpuyeckrne  GyHKUUN», «MHOTOYTOJIBHUKI.
Paznarounsiii matepuasn. MynbTHMEAWITHBIE MaTepUalibl, CXEMbI, CIPABOYHBIC TAOJIUIIBI.
Crennpl (Yronok BeiTyckHHKa, O MaTeMaTHKe M MaTeMaTUKax, YTOJOK OXpaHbl TPyIa,
Yuuce, yauthscs).

OcHanieHHOCTH 000py10BAHHEM:

UYepTerkHbIE HHCTPYMEHTHI (LIUPKYJIb, INHEHKA, TPEYTOJIbHUK, TPAHCTIOPTHDP).

[TK, MmynsTUMeritHOE 000pyIOBaHUE

Kommprorep - 1 mT.,, MynbTUMEAHA MPOCKTOp (MEpeHOCHOM) — lmT., 3KpaH
IIPOEKIIMOHHBIN (IIEPEHOCHOI) — 11T.

VYyeOHas MeOeIb: CTOJIBI, CTYJIbs, TOCKA MEJIOBAI.

IIporpammHoe obecneyenue:

Microsoft Windows (morosop Ne 7810 oT 13.09.2021 hi(0)
13.09.2022), Microsoft Office Professional Plus (morosop Ne 7810 ot 13.09.2021 g0
13.09.2022), Zoom (GecriiatHast BepcHsi) - CBOOOJHO pPacIpOCTPaHSICMOE IPOrPaMMHOE
o0ecrieyeHue.

3.2 UnpopmanmoHHOe o0ecnievyeHNe Pean3aliu MpPorpaMmbl

Jlist peanmuzariui porpaMmbl  YI4EeOHOW ITUCHIMIUIMHBI OMOJMOTEYHBIM (POHI HMMeeT
MeYaTHEIC, AIEKTPOHHBIC 00pa3oBaTeNbHbIC U WH(OPMALIMOHHBIC PECYPCHI.
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3.2.1 OcHOBHbIE HICTOYHHUKH:

1. TlaBmiowenko, lO.B. MaremaTnka: y4eOHUK M TPAKTUKYM Ui CPEIHEr0
npodeccuonanibHoro obpaszoBanus /  1O. B. [1aBmouenko, H. III. Xaccan; mox oOrmiei
penakuueit 1O. B. [TaBmiouenko. — 4-e u3a., nepepad. u gon. — Mocksa : M3garenscTBo
FOpaiir, 2021. — 238 c. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-01261-
3.//O6pazoBarensHas mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/469708 —
TeKCT : ANEeKTPOHHBIN

2. boromonoB, H. B. Maremaruka : y4eOHUK A7 CpeaHEro MPOodeCCHOHATHLHOTO
obpazoBanusi/ H. B. boromomnos, II. U. Camoiinenko. — 5-¢ wu3zd., mepepab. u Jom. —
Mocksa : U3parensctBo FOpaiit, 2021. — 401 c. — (IIpodeccuonanproe obpazoBaHuUE). —
ISBN 978-5-534-07878-7. // OGpazoBarensnas mmiarpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469433 — TekcT : 37EKTPOHHBIIA.

3.2.2 JlonoJTHUTEIbHbI€ HCTOYHUKM:

1. Anrebpa 1 Hayayia MaTemMarudeckoro aHanmsa. ['eomerpus. 10-11 kimacc. ba3oBsrii u
yIIIyOJICHHBIN ypOBEHb: YU4eOHHK i 001ieoOpa3zoBatenbHbIX yupexaenuit/ JI.C.AtanacsH,
JI.C. Kucenesa, O.I'. Ilo3nsik, B.®.byry3os, C.b. Kagomues; pen. JI.B. Ky3nenosoin. —
Mocksa: IIpocsemienue, 2019. — 287 c. . — TekcT: HENOCPEACTBEHHBIM.

2. Anrebpa u Hadana MareMmatndeckoro aHanm3a. 10 - 11 kmacc. ba3oBwlii ypoBeHB:
yueOHUK JUIst 00meoOpaszoBatenbHbix yupexxaenuit / L. A. Anumos, FO.M. Konsrun, M.B.
TkauéBa. — Mocksa: [Ipocsemenue, 2019. — 463 c. — TeKCT: HEMOCPEICTBEHHBIN.

3. Kpemep, H. III. Maremartuka ansi KoJjuiemkeil: yueOHoe mocoOue Ui CpeaHero
npodeccuonanbHoro odpazosanus / H. L. Kpemep, O. I'. Koncrantunosa, M. H. ®puamasn;

non penakiueir H. 1. Kpemepa. — 10-e u3zn., nmepepal. u gon. — Mocksa: M3naTenscTBo
FOpaiir, 2019. — 346 c. — (Ilpodeccronansuoe obpazoBanue). — ISBN 978-5-534-05640-
2. — Tekcr: onekrponssiii / OBC Opaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/445990. - TekcT: IEKTPOHHBI.

4. HlunaueB, B. C.MaremaTtnka: y4yeOHUK M TPAKTUKyM JUISI CPEIHETrO
npodeccuonanbHoro oopazosanus / B. C. [llunaves; mox penakmueit A. H. Tuxonosa. — 8-¢
u3a., nepepad. um jgon. — MockBa: M3parensctBo IOpaiit, 2019. — 447 c. —
(ITpodheccuonansuoe obpazopanue). — ISBN 978-5-534-11546-8. — TekcCT: 31eKTpOHHBIN //
OBbC HOpaiit [caiit]. —URL: https://www.biblio-online.ru/bcode/445570. - Tekcr:
3JIEKTPOHHBIM.

3.2.3 UndopmanmoHHbIe pecypchbl:
http://energy.bmstu.ru/gormath/mathan2s/mainlist.ntm - Maremaruka
http://www.bymath.net/index.html - MaremaTuka
http://www.mathelp.spb.ru/index1.htm - JIekiuu mo BbICIICi MaTeMaTHKE
http://www.intuit.ru/courses.html - Maremaruka

APwnh e
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https://www.biblio-online.ru/bcode/445990
https://www.biblio-online.ru/bcode/445990
https://www.biblio-online.ru/bcode/445570

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOI

TACIATITAHBI

Pe3yabTaThbl 00yueHus
(3Hanus, ymennsi, OK)

Kpurepun ouenku

MeTtoabl OLIEHKH

Ymemn:

BBIMOJTHSATH apupMeTHIeCcKHe
JIeCTBUS, coyeTass YCTHBIE W
MUCHMCHHBIC MIPUEMBEI,
NpUMEHEHUE BBIYMCITUTEITBHBIX
YCTPOMCTB; HAXOJWUTh 3HAYCHUS
KOpPHS  HATypaJlbHOW  CTEICHH,
CTETICHU c paloHAIEHBIM
ToKazaTeieM, morapudma,

HUCIIOJIB3Ys IIpU HeO6X0,I[I/IMOCTI/I

BBITIOJTHSIET
apupMeTHIeCKre ACHCTBUS,
coueTas yCTHBIC H
MMMCHEMEHHBIE TIPUEMBI,
MIPUMEHEHUE
BBIYHACITUTEILHBIX
YCTPONCTB; HAXOAUT
3HAYCHUS KOPHS
HATypaJIbHOH CTENeHH,

Brimonaenwe MPAKTHYECKUX
pabor mo temam 1.1, 1.2, 2.1,
2.2,23,24,31, 32,41, 4,2,
43, 51,52,53, 6.1, 6.2, 6.3,
71,72,73,74,75

BBIYMCIIUTEIIbHBIC YCTPOICTBA; | CTENEHU C PALllMOHAIBHBIM
MOJTH30BAThCSI OIIEHKOU W | TmoKaszaTeseM, Jiorapudma,
OPUKUAIKOW TP  MPAKTUYECKUX | MCIONB3Ys MPH
pacuerax HEOO0XOIUMOCTH
OK 1-6 BBIUHNCJINTEIIbHBIE

YCTpOMCTBA; MOJIb3YETCS

OLIEHKOHN M MPUKUAKON NpH

MPAaKTUYECKUX pacyerax
IPOBOJUTH 1o U3BECTHHIM | IPOBOAMT 110 U3BECTHBIM Brinonnenue HPaKTUYECKUX
bopmynam u npaBuiaM | popMyiiaM U IpaBuiiaM paboT M YCTHBIH ompoc IO
npeoOpa3oBaHHs OyKkBeHHBIX | mpeoOpa3zoBaHus OyKBeHHBIX | Temam 1.2, 2.1, 2.2, 2.3, 2.4,
BBIPAKCHUH, BKJIIOYAIOUIUX | BBIPAXKCHUM, BKIIOYAIOIINX 3.2,4.1,4,2

CTENEHH, PAJAUKAIIBL, IOTapu(pMbI U
TPUTOHOMETpUUECKUE (PYHKINN

OK 1-6

CTENEHH, PAaANKaIIBI,
JorapuQMel 1
TPUTOHOMETPUYECKUE
dhysKIIH

BBIYHMCIIATh 3HAYCHUSI YUCIIOBBIX U
OYKBEHHBIX BBIPaKCHHIA,
OCYIIECTBIISS HEOOXOAMMBIC
MOJICTAHOBKH U MPeoOpa3oBaHus

OK 1-6

BBIYHCIISCT 3HAUCHUS
YHCIIOBBIX U OYKBEHHBIX
BBIpa)KEHHH, OCYIIECTBIISIA
HEO0OX0ANMbIE OACTAHOBKH
U IpeoOpa3oBaHus

Brimonnenwe MPAKTHYECKUX
pabot mo temam 1.2, 2.3, 3.1,
3.2,41,5.1,5.2,53

OMpEACIIATh 3HAUCHUC (byHKLII/II/I 10

OIpeACIACT 3HAYCHUC

Brimonnenue MPAKTUYICCKUX

3HAYCHHIO aprymeHTa pH | GYHKITAN 110 3HAYCHHIO pabor mo temam 2.1, 2.2, 2.3,
pasmMYHBIX ~ cHoco0ax — 3aJaHus | apryMEHTa NPH PasInIHbIX 24,3.1,32,43,6.2

¢dbyHKINT cnoco0ax 3amaHus QyHKIUU

OK 1-6

CTpOUTh TpadUKd  H3YUYCHHBIX | CTPOUT TpaduKu M3Y4YeHHBIX | BEIMoNHEHHE  MpakTHYECKHX
dhyHKIHI ¢byHKUNH pabor mo temam 3.1, 3.2, 4.3,
OK 1-6 6.2

OTMCHIBATh N0 rpa UKy MOBEICHHE
U CBOHCTBA (DYHKIMH, HAXOAUTH MO
rpaduky GYHKIIAA HAHOOJBITHE U
HaMMEHbILNE 3HAYCHUS

OK 1-6

ONMKCHIBACT TO  Tpauxy
MOBEJICHUE U CBOWCTBA
byHKIHH, HaXOIUT 1o
rpaduky GyHKIAH

HauOOJbBIINEe U HAMMCHBIINE
SHA4YCHUA

Brimonnenue MPAKTHYECKUX
pabot mo temam 3.1, 3.2, 4.3,
6.2

pelaTth ypaBHEHHs, HpOCTEHIINe
CHUCTEMBl ypaBHECHHH, HCIOIB3Ys
cBOMCTBa (QYHKIMH U UX TPaQUKH

permraer ypaBHEHUS,
npocreiiire CHCTEMBI
YpaBHEHUH, UCIIONB3YsI

cBoiicTBa (YHKIUH W HX

Brimonnenwe MPAKTHYECKUX
pabot mo temam 2.4, 3.1, 3.2,
4.3,6.2
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rpaduku

BBIUHCIISTH MPOM3BOAHEIE | BRIYHCISET  MPOWU3BOJHBIE | BrimonHeHnne MPAKTHYECKUX
3JIEMEHTapHBIX (hyHKIHH, | 2IIeMEHTapHBIX GbyHKIMA, | pabOT ¥ YCTHBIA OMPOC IO
UCIIOJNIB3YsI CIIPaBOYHBIE | UCIOJIB3YS cIIpaBo4HbIE | TeMaM 6.2, 6.3

MaTepHrabl MaTeprabl

OK 1-6

uccienoBaTh B NPOCTEHIIUX | MccieqyeT B mpocTedmmx | Boimomnenue MPAKTHYECKUX
CIydasx (hyHKIUH Ha | cIydasx (hyHKIUH Ha | pabdor mo Temam 3.1, 3.2, 4.3,
MOHOTOHHOCTb, HaXOJUTh | MOHOTOHHOCTSE, HaxomuT | 6.2

HAuOONBIIUE W  HAWMCHBIIKE | HAMOOJBIINE U HAMMCHBIINE

3HaueHUs  (QyHKIUH,  CTPOUTH | 3HAYCHUS (YHKIIHHA, CTPOUT

rpadukn MHOTOYJICHOB C | rpaduKd  MHOTOWIICHOB C

UCTIOJh30BaHHEM amnmapara | UCIOJL30BAaHUEM  armapara

MATEMATHYCCKOI'O aHajIn3a

OK 1-6

MAaTEMATHYCCKOT'O aHaJIn3a

pemaTh parMoHajbHbIC, | pelacT panuoHajbHbIe, | BRIMOMHEHHE  MPAKTHUECKUX
MOKa3aTebHbIC U | MOKa3aTeIbHbIC U | pabOT U YCTHBIN OMPOC MO TeMe
jgorapuMUYECKUEe YpaBHCHHS M| | JorapuMUUIECKHE 1.2

HEepaBeHCTBA YpaBHEHUS ¥ HEPABEHCTBA

OK 1-6

COCTAaBIISATh YpaBHEHHUS MO | COCTABISICT ypaBHEHUS 10 | BeINONHEHHWE  TPaKTHYECKUX
YCIIOBHIO 3a71a9UH YCJIOBHIO 3aJIad pabor mo temam 1.1, 1.2, 2.1,
OK 1-6 22,23,24,31,32,4.1, 4.2,

43,51, 52,53, 6.1, 6.2, 6.3,
7172,73,74,75

UCTIOJIB30BaTh JUIsI IPUOIMKEHHOTO
pelieHus YpaBHCHUI W HEPaBESHCTB
rpaduIeCKul METOT

OK 1-6

HCIIONB3YET JUTSE
MPUOIKEHHOTO  PEIeHUS
YpaBHEHUH W HEpPABEHCTB
rpadUUYeCKUil METOT

Brimonnenue MPAKTHYECKUX
pabot mo temam 3.1, 3.2, 4.3,
6.2

n300pakatb Ha  KOOPIMHATHOW
TUIOCKOCTH MHOXKECTBA PEIICHHH
MPOCTENUIIINX ypaBHEHUA U HUX
CUCTEM

n300paxaer Ha
KOOpDJIMHATHOW  IJIOCKOCTHU
MHOK€ECTBa pelieHui

MPOCTEHIINX YpaBHEHUH U

Brimonnenue MPAKTHYECKUX
pabor mo temam 3.1, 3.2, 4.3,
6.2

OK 1-6 UX CHCTEM

pelathb NpoCTeNIIne | pemaer npocreiive | BeimonHenue MPaKTUYECKUX
KOMOWHATOpPHBIC 3aJ1a4ydl METOJIOM | KOMOMHATOPHBIC 3agaud | pabOT M YCTHBIH OOpoOC IO
nepebopa, a TaKxKe ¢ | MmeTomoM mepebopa, a Takke | Temam 5.1, 5.2, 5.3
WCTIOJIb30BaHUEM W3BECTHBIX | C MCTIOJTb30BaHUEM

tdhopmyn W3BECTHBIX (HOpPMYIT

OK 1-6

BBIYUCJIATH B HpOCTeﬁIHPIX cirydasax
BCPOATHOCTHU COOBITHII HAa OCHOBE
noacycTa yucjia uCxoa0B

BBIUKC/ISICT B MPOCTEHIINX
ciTydasix BEPOSATHOCTH
cOOBITHI Ha OCHOBE

Brimonnenne MPAKTHYECKUX
paboT ® YCTHBIH OMpPOC IO
TemaMm 5.1, 5.2,5.3

OK 1-6 MOJCYETa YHCIIa UCXOI0B
pacmo3HaBaTh Ha YepTeXKax U | pacloO3HAeT Ha 4YepTekax U | BeimomHeHue MPAKTHYECKUX
MOJIEIISX MIPOCTPAHCTBCHHBIC | MOAEIAX MPOCTPAHCTBEHHBIC | pa0OT M YCTHBIA OMNPOC IO

(OpMBI; COOTHOCUTH TpPEXMEpHBIC

hopmer; COOTHOCHUT

Temam 7.1,7.2,7.3,7.4,7.5

O6’LCKTBI C ux OIMMCaHuAMHU, | TDEXMCPHBIC O6’BCKTBI C HUx

I/I306pa)KCHI/I$IMI/I OIIMCaHUAMU,

OK 1-6 H300paKEeHUAMHI

OIIMChIBATH B3aMMHOC | OIIMCHIBACT B3auMHOe | Brimonnenune MPAKTUYICCKUX
PaCIoJIOKCHUC MpAMBIX " | paCliojio’)KCHUC TIIPAMBIX H pa60T u YCTHBIﬁ Orpoc 1o

TJIOCKOCTEH B IPOCTPAHCTBE

TJIOCKOCTEN B IPOCTPAHCTBE

Temam 7.1,7.2,7.3,7.4,7.5
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OK 1-6

aHAIU3UpOBaTh B  MPOCTEUIINX
CIyyasix B3aUMHOE PAaCIOIOKCHHE
00BEKTOB B IMMPOCTPAHCTBE

OK 1-6

aHAIIM3UPYET B MPOCTEUIINX
CIy4asx B3aMHOE
pacrnoioxeHne OOBEKTOB B
MIPOCTPAHCTBE

Brimonnenne MPAKTHYECKUX
paboT ® YCTHBIH OMpPOC IO
Temam 7.1,7.2,7.3,7.4,7.5

I/1306pa)KaTI> OCHOBHBIC
MHOTOI'paHHUKH W KPYIJIBIC TCJa,
BBITIOJIHATH YCPTEXKU IO YCIOBUAM
3agad

I/I306pa)KEIGT OCHOBHBIC
MHOT'OIpaHHUKHA U KPYTJIBIC
TEJIa; BBIIIOJIHACT YCPTCKU
10 YCJIOBUAM 3a1a4

Brimonnenue MPAKTHYECKUX
paboT © YCTHBIH OMpPOC IO
Temam 7.1,7.2,7.3,7.4,7.5

OK 1-6
pelmiath  IIAHUMETPUYECKHE W | pellaeT IUTaHUMeTpHyeckue | BrimonHenue MPaKTHYECKUX
NpOCTEHIINE CTEPEOMETPHUYECKHE | U MmpocTeiiiue | pabOT W YCTHBIA OMPOC TI0
3a1a4n Ha HaXOXICHUE | CTepeoMeTpUUYecKue 3amayu | Temam 6.3, 7.1,7.2,7.3,7.4,7.5
FEOMETPUUCECKUX BEJIMYMH (JUIHH, | HA HaXOXKJICHUE
YTJIOB, TUIOIIAIeH, 0O HEMOB) TCOMETPUYECKAX  BEITUYHH
OK 1-6 (MH,  YIJIOB,  IUIOIIAJEH,

00HEMOB)
UCIIOJIb30BaTh ~ MPH  PEICHWH | CMONBb3yeT TMpH pellieHuH | BeimonHneHue MPaKTHYECKUX
CTEPEOMETPHUECKHIX 3a/la4y | CTEPEOMETPUYCCKUX  3aJa4y | pa0OT M YCTHBIH OMpPOC IO
IUIaHUMeTpudeckue  (akTel W | IIaHuMeTpuueckue ¢akTtel U | Temam 6.3, 7.1,7.2,7.3,7.4,7.5
METO/IBI METOIBI
OK 1-6
MPOBOJIUTH JIOKa3aTelbHBIC | IPOBOMUT  JIOKa3aTeNbHEIC | BulmomHeHue MPAKTHYECKUX
paccyKIeHUsT B XOJIe PpEIICHUS | pacCyXICHHUS B X07ie | pabOT W YCTHBIH OMpOC IO

3aJaa4

peleHus 3a1a4d

temam 1.1, 1.2, 2.1, 2.2, 2.3,

OK 1-6 24, 3.1, 3.2, 4.1, 4,2, 4.3, 5.1,
5.2, 5.3, 6.1, 6.2, 6.3, 7.1,7.2,
7.3,74,75

Buame:

3HAaYEHUE MAaTEeMaTU4YeCKOW HayKu
JUTSL peIIeHus 3a7a4, BO3HUKAIOIINX
B TEOPUH U MPAKTHKE; MIUPOTY U B
TO € BpeMs OIPaHUYECHHOCTH

IIPUMCHCHUA MaTeMaTUYCCKUX
METOO0B K aHAaJIN3y u
HCCIICIOBAHHIO IIpoueccCoB n

SIBIIEHUI B IIPUPOJIE U OOIIECTBE;

OK 1-6

OCO3HaeT 3HAaYEHHE
MaTEeMaTHYECKOW HayKH s
peuieHus 3amad,
BOZHUKAIOIINX B TEOPUH U
MPaKTHKE;

MOHUMAET UIUPOTY U B TO K€
BpeMs OTPaHUYEHHOCTh
MIPUMEHEHUS

MaTeMaTHYECKHX METOAOB K
aHaJM3y W HUCCIIEIOBaHUIO
MpOLECCOB W SIBJICHUM B
IpUpOAE U OOLIECTBE;

Brimonaenwe MPAKTHYECKUX
paboT ® YCTHBIH OMpPOC IO
Temam 1.1, 1.2, 2.1, 2.2, 2.3,
24,31, 32,41, 42, 4.3, 5.1,
5.2, 53, 6.1, 6.2, 6.3, 7.1,7.2,
73,74,75

3HAQUCHHUE TPAKTHUKUA U BOIPOCOB,
BO3HUKAIOITIX B caMou
MaTeMaTuke s (OPMHUPOBAHUS H
pa3BUTHUS MAaTEMaTUYECKON HAYKH;
HCTOPHUIO Pa3BUTHS MOHITUS YUCIA,

CO3JaHMuA MaTeMaTHu4CCKOIro
aHajau3a, BO3HUKHOBCHU u
Pa3sBUTHUA TCOMETPHUU;

OK 1-6

MOHUMAET 3HAUYCHHE
MPakKTUKA ¥ BOIPOCOB,
BO3HUKAIONIUX B  CaMou
MaTeMaTHKe JUTS

(dbopMupOBaHUS U PA3BUTHA
MaTeMaTUYECKON HayKH;
3HaCT MCTOPUIO Pa3BUTHUSA
MOHSTUSL YHCTA, CO3JaHUA
MaTEeMaTHYEeCKOTO aHalu3a,
BOZHUKHOBEHHSI U Pa3BUTH
TCOMETPUU;

Bremonnenwne MPAKTHYECKUX
paboT W YCTHBI OIpoC IO
temam 1.1, 1.2, 2.1, 2.2, 2.3,
24,31, 32, 41,42, 43,51,
52,53, 6.1, 6.2, 6.3, 7.1,7.2,
73,74,75

23




YHHUBEPCAITBHBIN XapaKkTep 3aKOHOB | MOHMMAaeT YHUBEPCANbHEIN | BrimomHeHue MPAKTHYECKUX
JIOTHKH MaTeMaTHICCKUX | XapaKTep 3aKOHOB JIOTHKH | pabOT ®W YCTHBIA OMpPOC TI0
paccyXIeHUW, UX NPUMEHHUMOCThH | MATEMATUYCCKUX Temam 1.1, 1.2, 2.1, 2.2, 2.3,
BO BCEX O0JIACTAX YEJIOBEUCCKOW | PACCyXICHHUIA, ux | 2.4, 3.1, 3.2, 4.1, 4,2, 4.3, 5.1,
JICATCIIbHOCTH; NpUMEHUMOCTh  BO  Bcex | 5.2, 5.3, 6.1, 6.2, 6.3, 7.1,7.2,
OK 1-6 00I1acTax yeoBeueckon | 7.3, 7.4, 7.5
JIEATENHHOCTH;

BEPOSTHOCTHBIH XapakTep | OCO3HaeT  BEPOSTHOCTHHIN | BrimonmHeHue MPAKTHYECKUX
Pa3ITHIHBIX TIPOIIECCOB | XapakTep pa3IUYHBIX | pabOT W YCTHBIA OMPOC TI0
OKPY’KaIoIIero Mupa. MpOIIeCCOB  OKpykaromiero | temam 1.1, 1.2, 2.1, 2.2, 2.3,
OK 1-6 MUpa. 24, 3.1, 3.2, 4.1, 4,2, 4.3, 5.1,

52,53, 6.1, 6.2, 6.3, 7.1,7.2,
73, 74,75
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