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1. OBIIASI XAPAKTEPUCTHUKA YUEBHOM JJUCIIUILIINHBI

OY.10 MATEMATHUKA

1.1 MecTo TMCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucuummuaa OY1.10 MaremaTtuka BXoquT B obmeoOpa3oBarensublii nuki [IICC3
Kak 001ast yueOHas auciuiuinga (mpopuibHas).

PaGouass mporpamma y4yeOHOW JWCHMIUIUHBI SBISETCS YacThIO IMPOTPAMMEI
MOATOTOBKHU CHEIUAIKMCTOB CPEeIHEro 3BeHa 1o crnenuaibHocTh 21.02.02 Bypenne HeTIHBIX
Y Ta30BBbIX CKBAXKUH

1.2 LHeab ¥ muiaHupyemble pe3yJbTAThl 0CBOEHUS JUCUMILIUHbI:

Copeprkanue mporpaMMbl HAIIPaBJICHO HA JOCTHXKEHUE CIAEAYIOIMINX LEeeH:

— o0ecniedueHue cHOpMUPOBAHHOCTH MPEICTABICHUI O COLUANBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHUSI MATEMATHKU;

— obecrnieueHne  C(OPMHUPOBAHHOCTH  JIOTHYECKOTO,  QITOPUTMHYECKOTO U
MaTEeMaTUYECKOTO MBIIICHHUS;

— o0ecniedyeHue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJYyYCHHbIC 3HAHUS TPU
PELICHUH Pa3INYHbIX 337a4;

— obecrniedenne cHOPMHUPOBAHHOCTH TIPEACTABICHUH O MAaTeMaTHUKE Kak YacTh
o011eYeI0BeuecKoil KyIbTyphl, YHUBEPCATLHOM SI3bIKE HAYKH, IMO3BOJISIOLIEM OMHCHIBATH U
M3y4aTh pealibHbIE TIPOLIECCHI U SIBJICHUSI.

OcBoenue copepxaHusi yueOHONW TUCHUILIMHBI «MaTemaTtukay obecreynBaeT J0CTU-
JKEHHE 00YyJaroUMUCS CIASAYIOIMMNX PE3YIbTaTOB!

JUYHOCTHBIX:

- c(hOPMHUPOBAHHOCTH MPECTABICHUN O MATEMATUKE KaK YHUBEPCATHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJICITUPOBAHHUS SIBICHUI U MIPOILIECCOB, UIEAX U METOJIaX MATEMATHKH;

— MMOHMMAaHHE 3HAYMMOCTH MAaTE€MAaTUKHU JJI HAyYHO-TEXHUUYECKOIrO IMporpecca,
c(OpPMUPOBAHHOCTh OTHOIICHHSI K MaTeMaTHKE KaK K YacTH OOIeYeNOBEUYeCKONH KyIbTYpHI
4yepe3 3HAKOMCTBO C UCTOPUEN pa3BUTHUSI MATEMATUKH, IBOTIOLIMEN MaTEMaTUHYECKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TMPOCTPAHCTBEHHOTO BOOOpaXKEHHS,
AITOPUTMUYECKONW KYIbTYphl, KPUTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOAMMOM [T
Oynymei mpodeccHoHambHON  NEATEeTBbHOCTH, I MPOAOIKEHUS O00pa3oBaHUsA W
camMo00pazoBaHus;

- OBJIQJICHUE MATEeMaTHYECKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOIMMBIMH B
MOBCETHEBHON JKHM3HU, [IJII OCBOCHMSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JIUCHIUIUIMH |
TUCIUIIMH TPO(ecCHOHABHOTO IUKJA, AN TMOJy4eHHs oO0pa3oBaHUsA B 0O0JacTsIX, HE
TpeOyOmUX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTh U CIOCOOHOCTh K 00pa30BaHHUIO, B TOM YHCIE caMO00pa3oBaHUIO,
Ha MPOTSHKEHUH BCEH JKU3HU; CO3HATENLHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTICTITHON PO ECCHOHAIIBHON U 00IIIECTBEHHON JIEeATeTLHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIbHON TBOPUECKOM U OTBETCTBEHHOMN
JeATEIbHOCTH;

- TOTOBHOCTh K KOJIJIEKTMBHOM paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMHU B
o0pa3oBaTeNbHON, OOIIECTBEHHO TIOJE3HOM, Y4eOHO-MCCIIE0BATENbCKOM, MPOEKTHOH U
JIPYTUX BUOAX IEATEIbHOCTH;

— OTHOIICHUE K MPOo(ecCHOHANBEHON AEITeThHOCTH KaK BO3MOXXHOCTH Y4acTUs B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIICHAIMOHATBHBIX TPOOIIEM;
MemanpeomMemHublXx.:

- YMEHUE CaMOCTOSTENIbHO ONPEAEHATh eI IeITeIbHOCTH U COCTABIIATH IIAHBI
JEATETbHOCTH; CaMOCTOSITEIbHO OCYILECTBIISITh, KOHTPOJUPOBAaTh U KOPPEKTUPOBATH



JESITEIbHOCTh; MCIOJB30BAaTh BCE BO3MOXKHBIC PECYpPCHI NIl JOCTHKCHHS MOCTABICHHBIX
Hesnel U peanusalyy IUIaHOB AESTeNbHOCTH; BBIOMPATh YCHEIIHbIE CTPATETUU B Pa3INYHBIX
CUTYaIUSX;

- yMEHHE MPOAYKTUBHO OOMAThCI M B3aMMOJCHCTBOBATH B  IpoIecce
COBMECTHOH JIEATEIBHOCTH, YYUTHIBATH TO3UIMHM JPYTUX YYaCTHUKOB JESITEIHHOCTH,
s dexTrBHO pazpemaTh KOHOIUKTHI;

- BIIQJICHUEC HAaBBIKAMH  I[103HABATEIbHOH, Y4eOHO-UCCIECIOBATEIILCKOU |
MPOEKTHOM JEATENIbHOCTH, HAaBBIKAMH Pa3pelIeHuUs Mpo0iIeM; CIOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSITEIbHOMY TOMCKY METOJOB pEIIeHUs MPaKTUYECKHX 3aJa4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

- FOTOBHOCTb U  CIIOCOOHOCTH K  CaMOCTOSITENIbHOM  MH(pOPMAIMOHHO-
MO3HABATEIILHON  JEATENIbHOCTH, BKJIIOYash YMEHHE OpPUEHTHPOBATHCS B  Pa3IUYHBIX
UCTOYHUKAX WH(OpPMAINH, KPUTUICCKH OIEHUBATh U MHTEPIPETUPOBATH MH(DOPMAIIHIO, T0-
JTy4aeMylo U3 pa3IUYHbIX HCTOUHUKOB;

- BIIQJICHHUC SI3BIKOBBIMH CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIarath
CBOIO TOYKY 3PCHUS, UCTIOIb30BaTh a/ICKBATHBIC I3BIKOBBIC CPEJICTBA;

— BIIJICHUE HAaBbIKAMU  [O3HABATENbHOM  pediekcuu Kak  OCO3HaHUs
COBEpIIaeMbIX JCHCTBUI M MBICIUTEIBHBIX MPOILECCOB, MX pPE3yJbTaTOB M OCHOBaHUH,
TPaHUIl CBOETO 3HAHUS WM HE3HAHUS, HOBBIX ITO3HABATEIBHBIX 3a/lad U CPEJACTB IS HX
JOCTHKCHHUS;

- I[EJICYCTPEMIICHHOCTh B TIOUCKAX W MPUHSATHH PEHICHHUH, COOOPa3UTEIIBbHOCTh U
WHTYUIIUS, Pa3BUTOCTh IMPOCTPAHCTBCHHBIX MPEICTABICHHUIA; CIOCOOHOCTh BOCTIPUHUMATH
KpacoTy U TapMOHUIO MUDA;

NPeoOMemHbIX.

— c(OpPMUPOBAHHOCTh TMPEJCTAaBICHUM O MaTeMaTHKE KaK 4YacTH MHUPOBOM
KYJIBTYPBl U MECTE€ MaTEMaTHKH B COBPEMEHHOW IMBWIIM3AIMU, CIIOCO0aX OMUCAHUS SBICHHUM
PEATBHOTO MUPA HA MATEMAaTUICCKOM SI3BIKE;

- cOPMUPOBAHHOCTh TMPEJCTABICHUNH O MAaTeMaTHYECKMX TOHATUAX Kak
BOXHEHIINX MAaTEeMaTUYCCKUX MOJCISAX, ITO3BOJISIONIMX OIKMCHIBATE M H3y4aTh pas3HbBIC
MPOLECChl U SIBICHUSA; TOHUMaHHE BO3MOXXHOCTH aKCHOMATHYECKOTO IOCTPOSHHS
MaTE€MaTUYECKUX TEOPH;

— BIIQJICHHE METOJIaMU JOKa3aTelbCTB W AJITOPUTMOB pEIICHHs, YMEHHE HX
MPUMEHSITh, TPOBOAUTH JOKA3aTEIbHbBIE PACCYKACHHS B XOJI€ PEIICHUS 3a/1a4;

- BIIQJICHAE  CTaHJAPTHBIMH  TMPUEMaMH  PEHICHUS  PANHOHAIBHBIX U
UPPAIMOHATILHBIX, TIOKA3aTCIIbHBIX, CTENEHHBIX, TPUTOHOMETPUUICCKUX YPABHCHHHA W
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM YHCIIE
JUTSI TIOUCKA TTyTH PEIICHUS ¥ WJUTFOCTPAITUH PEIICHNS YPAaBHCHHUI U HEPABCHCTB;

- c(hOpMHUPOBAHHOCTH MIpeICTaBICHUIA 00 OCHOBHBIX MOHSITUSX
MaTeMaTHYECKOTO aHallM3a U UX CBOMCTBAX, BIaJICHUE YMEHUEM XapaKTepU30BaTh NOBEICHUE
(GYHKIUH, WCIOIB30BAaHUE TIOMYYCHHBIX 3HAHWW JUIsI ONHWCAaHWS W aHaIu3a peallbHBIX
3aBHCHUMOCTE;

- BJIQJICHHEC OCHOBHBIMH TMOHATHUSMH O TUIOCKHX U  IPOCTPAHCTBEHHBIX
TCOMETPHUSCKUX (UTYpax, HX OCHOBHBIX CBOHCTBaX; C(HOPMHPOBAHHOCTH yMEHUS
pacmo3HaBaTh TeOMETpUYeCKHe (UTypbl Ha YepTeX)axX, MOJEISIX M B pEaTbHOM MHpE;
MPUMECHEHUE W3YYCHHBIX CBOWCTB TeoMeTpHYeckuX Guryp u (GopMyna s pemieHHUsS
TEOMETPHUYECKUX 3a7a4 U 3a71a4 C MPAKTUYECKUM COJIEPKaHUEM;

- c(OPMHUPOBAHHOCTh TPEACTABICHUH O TMpoIeccaX M SIBICHUSX, HMEIOIINX
BEPOSTHOCTHBIN XapakTep, CTATHCTUYCCKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHPE, OCHOBHBIX
MOHITHUSIX JJIEMEHTAPHOW TEOpUU BEPOATHOCTEHW; YMEHWH HaXOJUTh U OLIEHUBATh



BEPOSTHOCTH HACTYIUICHUSI COOBITUI B MPOCTEHIINX MPAKTHUYECKUX CUTYAIUSIX U OCHOBHBIC
XapaKTEPUCTHKH CIy4YallHbIX BEJIUYUH;

— BJIa/ICHUE HABBIKAMU MCIIOJIb30BAHUS FOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IpU
pEeLIeHUH 3ajay.

B pe3ynbrare ocBoeHUs Y4eOHOH TUCIUTIIMHBI 00yUYaIOITUIICS TOJDKEH YMETh!

Anareopa

— BBIMIOJIHATE apU(PMETUYECKUe JEHCTBHs, COYeTas YCTHBIE U TNHCbMEHHBIE
IPUEMbI, TPUMEHEHUE BBIUMCIUTEIBHBIX YCTPOMCTB, HAaXOAWThb 3HAUEHUS KOPHS
HaTypaJbHOH CTENEHH, CTENIEH! C PALlMOHAIbHBIM II0Ka3aTeNeM, JIorapu@ma, UCHoIb3ys NpU
HEOOXOUMOCTH BBIYMCIUTENIBHBIE YCTPOMCTBA; I0JIb30BAThCSl OLEHKON M NPUKUAKOW INpHU
IPaKTUYECKUX pacyeTax;

— IPOBOJIUTH TI0 W3BECTHBIM (opMyJaM M MpaBWwiaM mpeoOpa3oBaHUs
OYKBEHHBIX  BBIPQKEHUH,  BKIIOYAIONIMX  CTEMEHH,  paauKaibl, Jorapupmel U
TPUTOHOMETpUUYECKHE (DYHKIUH;

- BBIUUCIIATh 3HAYEHMSI UYUCIIOBBIX U OYKBEHHBIX BBIPRXKEHHM, OCYLIECTBIISS
HE00XO0IMMBIE TIOJICTAHOBKH U TIPpe0o0pa30BaHus;

- UCIOJb30BaTh IMPUOOpPETEHHbIE 3HAHUA W YMEHHUS B  IPAKTUYECKOIl
JeSITeIbHOCTH U TIOBCETHEBHOM KM3HU IS

- MPAaKTUYECKUX pacueToB 1o (opmynam, BKIOYas (OpPMYJbI, COIEpIKaline
CTETICHHU, pAAUKAJbI, JIOTapu(MBI W TPUTOHOMETpHUYECKHE (YHKIMH, HWCHOIB3YSd MpH
HE00XO0/IMMOCTH CIIPaBOYHbIE MAaTepHalIbl U MPOCTEHIINE BBIYUCIUTEIbHbBIE YCTPONUCTBA.

DyHKIUHN U ITpadUKH

- OIpeNeNIATh 3HAYeHUEe (YHKLUMU IO 3HAYEHUIO apryMeHTa IpH pa3IuuHbIX
cnoco0ax 3aganus (QyHKIHH;

- CTPOUTH TPaPUKH U3YUYEHHBIX (DYHKIIMIA;

- ONHUCHIBaTh MO TIpaduKy IOBEAEHUE M CBOMCTBA (YHKIMI, HAaXOAUTH MO
rpaduky QyHKIMM HauOOJIbIINE U HAMMEHbIINE 3HAYCHHUS;

- pelarbh ypaBHEHUs, MPOCTEUIIINE CUCTEMbl YPaBHEHUH, MCIIOJb3Yysl CBOMCTBA
GyHKIUHN 1 UX TpapuKu;

- UCMOJb30BaTh MPHUOOpPETEHHbIE 3HAHUA W YMEHHUS B IPAKTUYECKOM
JESATEIIBHOCTH U NTOBCETHEBHOM JKU3HU JUIS:

- OMMCAaHUS C TOMOIIbIO (PYHKIMH pa3IUYHBIX 3aBHCHUMOCTEH, MpeacTaBICHUs
uX rpaguuecky, HHTepIpeTauuu rpaduKoB.

Havana maTeMaTH4eCKOro aHaJIM3a

- BBIUUCIIATh MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIUM, UCHOJB3Ysl CIpPaBOYHBIE
MaTepuabl;

- UCCleIoBaTh B MPOCTEHIINX cay4asX (YHKIMHM Ha MOHOTOHHOCTb, HAXOJIUTh
HauOOJbIIME UM HAMMEHbIIWE 3HAaYeHUs (YHKUUN, CTPOUTh TIpa@UKd MHOTOWIEHOB C
MCII0JIb30BaHUEM alapaTa MaTeMaTUYECKOTO aHaIN3a;

- UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMSI W YMEHHS B  IPaKTHYECKON
NEeSITEIbHOCTH U MTOBCETHEBHOM JKU3HU IS

- pelleHns NPUKIAIHBIX 3a/1ad, B TOM YHCJIE COLMAIBbHO-DKOHOMHUYECKHX MU
¢u3nueckux, Ha HAWOONBIIME M HAUMEHbIINE 3HAYeHMs, Ha HaXOXKICHHE CKOPOCTH U
YCKOpEHHUS.

YpaBHeHHUs M HEPABEHCTBA

- peliarh palnMoHaNbHbIE, MMOKa3aTeIbHble U JIOTApU(PMUUYECKHE YpPaBHEHUS U
HEPaBEHCTBA;

- COCTaBJIATh YPaBHEHMS 110 YCIOBHIO 33a4u;
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— UCIIONIb30BaTh JJIsl TMPUOTMKEHHOTO pEIICHUs YypaBHEHUN U HEPABEHCTB
rpaduYecKuii METOI;

- n300pakaTh Ha KOOPJUHATHOM TUIOCKOCTH MHOXKECTBA PELICHUH MPOCTEUIINX
YpPaBHEHUH U UX CUCTEM;

- UCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHHS B  IPAKTHYECKOH
JIeATEIbHOCTH Y MIOBCEITHEBHOM JKU3HU JJISL:

— MOCTPOCHUS U UCCIEAOBAHUS MTPOCTEUILINX MATEMATUYECKUX MOJIETIEH.

DJ1eMeHThl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOATHOCTEH

- peuiarth npocreiiire KOMOMHATOPHBIE 33/1a4l METOJIOM Iepedopa, a Takxke ¢
MCIOJIb30BaHUEM M3BECTHBIX (OPMYIT;

— BBIYHCIIATh B TPOCTEHININX CIydasx BEPOSITHOCTH COOBITHII Ha OCHOBE
[I0JICYETA YKCIIA UCXO/I0B;

- UCIIOJIb30BaTh MPUOOpPETEHHbIE 3HAHMS W YMEHUS B  MPAKTUYECKOM
JIeATETbHOCTH ¥ TIOBCETHEBHOM JKU3HU JIJIS:

— aHaJM3a peajbHbIX UYMCIOBBIX JIAHHBIX, MPEICTABICHHBIX B BUJIE JUArpPaAMM,
rpaduKoB;

- aHaJM3a HHOOPMAIIMK CTATHCTUYECKOTO XapaKTepa.

I'eomerpus

— pacmo3HaBaTh Ha dYepTexax M MOJENSIX MPOCTPAHCTBEHHBbIE (OPMBL;
COOTHOCUTDH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSMU, H300PAKEHUIMU;

- OMHCHIBATh B3AUMHOE PACIIOJIOKEHUE TIPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;

- aQHAIM3UPOBATH B MPOCTEUIINX CITydasxX B3aUMHOE PACIOJIOKEHUE OOBEKTOB B
MIPOCTPAHCTBE;

— 1300pakaTh OCHOBHbIE MHOTOTPAHHUKH M KPYTJIbIE TEJIa; BBIIOJIHATD YEPTEKHU
0 YCJIOBHSIM 33]1a4;

— pemarh IJIaHUMETPUYECKUE W TMPOCTEHIINE CTEPEOMETPUUYECKHE 3aJadyd Ha
HAXO0XJICHHUE T€OMETPUUYECKUX BETUYHH (IJIMH, YTIIOB, IUIOMIAeH, 00beMOB);

- WCIIOB30BaTh MPHU PEIICHHH CTEPEOMETPUUYECKHUX 3a7ad TUIAaHUMETPHUECKUE
(hakThl 1 METOJIBL;

— MPOBOJIUTH JTIOKA3aTENbHBIE PACCYKIEHUS B XO/I€ PEIICHUS 3a]1a4;

— UCIIONIb30BaTh MPUOOPETEHHbIE 3HAHMS W YMEHHS B  IPAKTHYECKOH
JIeATETbHOCTH U MIOBCETHEBHOM JKU3HU JJIS:

- uccaenoBaHus (MOJETUPOBAHUSA) HECIOXKHBIX MPAKTHUYECKUX CHUTyallud Ha
OCHOBE U3YYEHHBIX (DOPMYII U CBOMCTB PpUryp;

— BBIUHCTICHUSI O0OBEMOB M TUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tel
MpU PEIICHWU TMPAKTUYECKHX 3a/ad, HUCIOJIb3ys MpPU HEOOXOIUMOCTH CIPABOYHUKH U
BBIYHMCIIUTENbHBIE YCTPOICTBA.

B  pesyaprate OCBOGHHMS ~ y4eOHOW  JUCHUIUIMHBI  OOYYalOmUKACA  JTOJDKEH
3HATH/IOHUMATD:

- 3HaYE€HUE MATEeMAaTHYE€CKOW HAyKHu JUIsl PEIICHUs 3a/1ay, BOZHUKAIOIIMX B TEOPUU U
MpaKTUKE; MHAPOTY M B TO K€ BpPEeMsl OTPAHUUYEHHOCTh TNPUMEHEHHS MaTeMaTHYECKUX
METOJIOB K aHAIIU3Y M HCCIIETOBAHUIO MTPOLIECCOB U SBICHUN B MPUPOJIE U OOIIECTBE;

- 3HAQUYEHHE TPAKTUKH W BOMPOCOB, BO3HUKAIOIIMX B CaMOW MaTeMaTHUKE JUIst
GbOopMUPOBAHUS U Pa3BUTHS MATEMaTUYECKOW HAYKH; UCTOPHUIO Pa3BUTHUS TOHATHUS YUCTA,
CO3JIaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPHH;

- YHUBEpCAIbHBIM XapakTep 3aKOHOB JIOTUKM MAaT€MAaTHYECKUX PacCCyKJICHUM, UX
MPUMEHUMOCTH BO BCEX 001aCTIX YEIOBEUECKOU IeITeTbHOCTH;

- BEPOSITHOCTHBIN XapakTep pa3IMUHbIX MPOLECCOB OKPYKAIOLIEr0o MUpA.
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B pesynprare wu3ydeHus y4yeOHOM JUCHMIUIMHBI — CO3/JAIOTCA  YCIOBHA IS
dbopmupoBanus o0ux komnereHui (nanee — OK):

OK 1. IloHumarp CyImHOCTh U COLIMATBbHYIO 3HAYMMOCTh CBOEH Oynyiiei npodeccun,
MPOSIBIISITH K HEM YCTOWYUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JEATEIBHOCTb, BEIOUPATh THIIOBBIE METOABI U
crocoObl BBINOJIHEHUs MPO(QECCHOHANBHBIX 3a/1ad, OLEHMBATh HUX 3(P(PEeKTUBHOCTE U
Ka4yeCTBO.

OK 3. I[IpuHuMaTh peuieHns B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYALUSIX U HECTHU 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiaTh MOUCK M HCIOJIb30BaHWE HH(POPMAIMHM, HEOOXOIUMOW st
3(p(PEKTUBHOTO  BBINOJHEHUS  NPO(EecCHOHANBHBIX  3afad, Mpo(ecCHOHANBHOTO U
JUYHOCTHOI'O Pa3BUTHS.

OK 5. Hcnonp3oBate HHGOPMAIIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTHMH B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

OK 6. Paborarp B KOJUIEKTHBE W KoMaHze, 3()(eKkTnBHO 0OmAThCS € KOJUIEraMH,
PYKOBOJICTBOM, ITOTPEOUTENISMHU.

OK 7. bpatb Ha ce0sl OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaH[Ibl (IIOJYMHEHHBIX ),
pe3yibTaT BHIIIOJHEHUS 3aJaHUH.

OK 8. CaMoCTOSTeIBHO OMNpeAeNsaTh 3aJavud MPo(ecCHOHAILHOTO U JIMYHOCTHOTO
pasBUTHs, 3aHMMAaThCsl CcaMOOOpa30BaHMEM, OCO3HAHHO IUIAHUPOBATh  IOBBILICHUE
KBaJIM(DUKALIUH.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIMHBI

2.1 O0bem yueOHOM AUCHMILVIMHBI U BUAbI Y4eOHOH padoThl

Bun yaeOHO# paboThI O0Bem B yacax
O06bemM 00pa3oBaTeIbHON MPOrpaMMbl 234
B TOM YHCIIE:
TeopeTuyeckoe o0ydeHue 78
MPAKTUYECKHUE 3aHATHSI 156
Ilpomesricymounan ammecmayus 6 ghopme IK3amena — 2 cemecmp
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2.2. TemaTnueckuii IIaH u copep:xkanne yueoHoi gucunminasl OY .10 MATEMATHKA

Coaepxxanue yueOHOIro MaTepuasia, NpaKTHYeCKUe 3aHATHS Oo0bem Koaer
JacoB KOMIICTCHIINH,
HaumenoBanue (bopmupoBanitio
KOTOPbIX
pa3neioB u TEM Croco0CcTBYET
IJEMEHT
MnmporpaMmmMmabIl
1 2 3 4
1 | MaremaTnka B Hayke, TEXHHMKE, OJKOHOMHKE, HH(OPMAIIMOHHBIX TEXHOJOTHIX H OK 1-8
BBenenne IOpaKTUYeCKOM aearesnbHOCcTU. llenmu M 3agaun M3ydyeHUss MaTeMaTUKU IpPU OCBOCHHUH 2
npodeccuit CI10 u cneunansHocreit CIIO.
Pa3nen 1. Anreopa 31

Coaep:xaHue yueOHOro MaTepuaJia
1 | Lenble u panMoOHAIBHBIC YHCTIA.
2 | JIelCTBUTEIbHBIC YHCIIA. 2 OK 1-8
3 | lpuOnrkeHHbIC BRIYHCICHUS.

Tema 1.1.
4 | KoMIuieKcHbIe yuca.
Pa3BuTHE NOHATHSA O
IIpakTHyeckue 3aHATHA 6
YyHcIIe. =
1 | Apudmernueckue 1eicTBHs HaJ YUCIAMHU. 2
2 | Haxoxnmenne mnpHOMMKEHHBIX 3HAYCHWH BEIWYMH W TOTPEIIHOCTEW  BBIUYMCIICHUS 5
(a0COOTHOM M OTHOCHUTENHHON)
3 | CpaBHEHHE YHCIIOBBIX BBIPAKCHHN. 2
Conep:xxaHue y4eOHOro MaTepuaJia
1 | KopHu HaTypasbHOM CTENEeHU U3 YUCia M UX CBOMCTBA.
2 | CreneHu ¢ pallMOHAIBHBIMU TTOKA3aTeIsIMH, X CBOHCTBA.
3 | CreneHu ¢ AeHCTBUTEIbHBIMH MTOKA3aTEISIMH, UX CBOWCTBA. OK 1-8
Tema 1.2.
4 | Jlorapudwm. Jlorapudm uuncna.
Kophu, crenenu u 3
O — 5 | OcHOBHOE JIOTapuU(PMHUECKOE TOMKIAECTBO.
) 6 | Jecarnunble u HarypaibHble Jorapudmel. [IpaBuna neiictus ¢ norapudmamu. Ilepexon x

HOBOMY OCHOBAHHUIO.
7 | [IpeobpazoBanue anredOpamueckux BblpakeHUil. IIpeoOpa3oBaHue  palMOHANbHBIX,
MPPAlMOHATIBHBIX CTETIEHHBIX, TOKA3aTeNbHbIX U JIOTapU(PMUUYECKUX BbIPAKECHHI.
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IIpakTnyeckune 3aHATHS

N
o

1 | BrluucieHue u cpaBHeHUE KOpHEN. BhINOIHEHNE pacyeToB ¢ paJluKajJaMu. 2
2 | Pemenne uppanmoHaJIbHBIX YPaBHCHU. 2
3 | Haxoxenue 3Ha4eHUH CTENEHeN ¢ pallMOHAIbHBIMU MOKazaTesssMu. CpaBHEHHE CTETICHEH. 2
4 | IlpeoOpazoBaHMe BBIpRXKEHUH, COAEp)KalMX CTelneHW. PelleHne moOKa3aTenbHbIX 2
YpaBHEHUH.
5 Pemenue nmpukiaaHpix 3a1a4. 2
6. | Haxoxnenue 3HaueHuil sorapudma 1o npous3BoIbHOMY OCHOBaHMIO. [lepexon oT ogHOro 9
OCHOBaHUS K IPYroMy.
7. | Beruucnenue u cpaBHEHHE JIorapu(MoB. 2
8. | JlorapudmupoBaHue ¥ NOTEHIIMPOBAHUE BHIPAKCHH. 2
9. | [IpuOnurkeHHbIE BHIYMUCICHUS M peIIEHHs] TPUKJIAAHbIX 3aa4. 2
10. | Pemenue norapu(p)MuU4eCKuX ypaBHEHHIA. 2
Pa3nes 2. OcHOBbI TPUTOHOMETPHH 29
Coaep:xaHue yueOHOro MaTepuaJia
1 | Paguannas mepa yrna. BpamarensHoe nBuxenue. CHHYC, KOCHHYC, TAHI'€HC U KOTAHI'€HC 1
Tema 2.1. OcHOBHBIE
HOHSITHS qucia. OK 1-8
IIpakTnyeckne 3aHATHSA 2
1 | Pannansblli METOZ M3MEPEHUS YIJIOB BPAIIEHNS U CBSI3b C TPaAyCHON MEPOM. 2
Coaep:xaHue yueOHOro MaTepuaJia
1 | ®opmynsl npuBenenus. @opmyinsl yaBoeHus. @opMyIibl IOJTOBUHHOTO YIJIA. 1
Tema 2.2. OcnoBubie | 2 | DopMyIIbl CIOKEHHUSL. OK 1-8
Tpuronomerpuyeckue | Ilpakruyeckue 3aHATHA 4
TOXKIEeCTBA 1 | OcHOBHbIE TPUTOHOMETPUUECKHE TOKECTBA. 1
2 | ®opMyIIbl CIOKEHHMSL. 1
3 | ®opmyInbl yABOCHHUS. 2
Tema 2.3. Coaepxanue yueOHOro MaTepuaJia
IIpeoGpa3oBanus 1 | IlpeoOpa3oBaHue CyMMbl TPUTOHOMETPHUECKUX (DYHKIMI B IPOU3BECHUE U TPOU3BEACHUS 1
NMPOCTEeHINX B CYMMY. OK 1-8
TPUTOHOMETPHYeCKUX | 2 | BelpakeHue TPUroHOMETpUYECKUX (DYHKIIMI Yepe3 TAaHT€HC MOJIOBUHHOTO apTyMEHTa.
BbIPaKeHUH IIpakTHyeckne 3aHATHSA 8
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1 | IIpeoOpa3zoBaHre CyMMBI TPUTOHOMETPUUSCKUX (DYHKIMI B IPOU3BEICHUE. 4
2 | [Ipeobpa3oBanue npou3BeIeHNs] TPUTOHOMETPHUYECKUX (DYHKIUN B CYMMY. 4
Copep:kaHue y4eOHOTro MaTepuaJa
1 | Ilpocreiilme TPUrOHOMETPUYECKUE YPABHEHHUS. 5
Tema 2.4. 2 | Ilpocreiiiue TpUroHOMeTpuyeckue HepaBeHCTBA. (OpaTHble TPUTOHOMETPHUYECKHE
Tpuronomerpuveckue byHKIIMH. APKCUHYC, apKKOCUHYC, apKTaHTeHC. OK 1-8
YPaBHEHUSA U IlpakTHYecKkne 3aHATHS 10
HepaBeHCTBa 1 | Ilpocreiilue TPUTOHOMETPUYECKHE YPABHEHHUS. 4
2 | IlpocTeiime TpUrOHOMETPHYECKHE HEPABEHCTBA 4
3 | ObpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIMH: aPKCUHYC, aPKKOCUHYC, apKTAHTEHC. 2
Pa3nes 3. @yHKk1uH, UX CBOICTBA M rpaUKHU 18
Coaep:xanue y4eOHOIro MaTepHuaJia
1 | ®yskouu. O6nacTh ompeAesieHUs 1 MHOKECTBO 3HAUYCHUM; TpaduK (DYHKIIUHU, IIOCTPOCHHE
rpadukoB QyHKINIA, 33 JaHHBIX PA3TUYHBIMU CIIOCOOAMHU. OK 1-8
CpoiictBa  (pyHKIME. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTh, OTrPAHHYEHHOCTD,
nepUOANYHOCTh. [IpOMEXyTKH BO3pacTaHus W YObIBaHMS, HauOOJbIIEe U HAUMEHbIIEEe 1
3HAa4YeHHUs, TOUKU IKcTpemyMa. ['paduueckas unrepnperanus. [Ipumeps! GyHKIMOHATBHBIX
3aBHCUMOCTEHl B pEalbHBIX MpoOLEccax M SBICHUSAX. ApUPMETHYECKHe OIepalud Haj
Tema 3.1. :I)ymculm, dysakusamu. Crnoxsast yHkuus (komnosunust). [lonsaTrue o HenpepbIBHOCTH (QYHKITUH.
UX CBOMCTEA M 2 | O6parablie ynkmuu. OOnacTe ompeneneHus W 00JacTh 3HAYEHUH 0OpaTHOW (YHKIHH.
rpaguku I"'paduix 0O6paTHON QyHKIMH.
IIpakTHyeckue 3aHATHA 8
1 | IIpumepsl 3aBHUCHMOCTEH MeXIy HNEPEMEHHBIMH B PEAIbHBIX IPOLECCaX W3 CMEXKHBIX 9
nucturiuH. [loctpoenue u ureHue rpa@ukoB QyHKITHIA.
2 | O6paTtHble QYHKIUHU U UX IpadUKH. 2
3 | IlpeobpazoBanus rpaduka QyHKIINH. 2
4 | T'apmonunyeckue kosnebanus. [IpuknagHbie 3a1a4u. 2
Tema 3.2. Crenennsnlie, | Cogep:xanne yueOHOro marepuaJjia
NoKa3aTejbHbIe, 1 | Onpenenenust pyHKIMIMA, NX CBOWCTBA U IpaUKH. 1
Jorapumuveckue u | 2 | I[IpeoGpasoBanust rpadukoB. IlapamienbHblii MEPEHOC, CHMMETPUS OTHOCHTEIBHO OCei OK 1-8
TPUTOHOMeETPHYECKHe KOOPJIMHAT M CHMMETPHUSl OTHOCHTEIBHO Hayajla KOOPAMHAT, CUMMETPHsS OTHOCHUTEIBHO
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¢ynxuuu. OoparHbie

‘ HpHMOfI Y = X, paCTsXKCHUEC U C)KAaTHUE BAOJIb oceit KOOpJIMHAT.

Tpuronomerpudeckue | [lpakrnyeckue 3aHATHS 8
¢pyHxuun 1 | UccnenoBanue ¢ynkiuu. CBoWCTBA JMHEHHOHM, KBaApaTUYHOH, KYyCOYHO-JIMHEHHOW U
npoOHo-nuHeHON (yHKmil. HempeprsiBHbie u mepuoanueckue ¢yHkuuud. CBOMCTBa | 6
rpauKu CHHYCa, KOCHHYCa U KOTAHT€HCa.
2 | OOGpaTHbIE TPUTOHOMETPHUECKUE (PYHKITHH. 2
Pa3nen 4. YpaBHeHusi M HepaBeHCTBA 20
Coaeprxanue yueOHOro MaTepuaJa
1 | YpaBHeHus u cuctemsbl ypaBHEHHH. PanuoHanbHble, UppallMOHAIBHBIE, TT0Ka3aTeIbHbIE U
TPUTOHOMETPUUYECKHE YPABHEHUS U CUCTEMBI. 1 OK 1-8
2 | PaBHOCHIIBHOCTB YpaBHEHHI, HEPABEHCTB, CHCTEM.
OcHOBHBIE MpHEMBl MX peleHHus (pa3jioKeHHEe Ha MHOXKUTENM, BBEICHHUE HOBBIX
Tema 4.1. YpaBHeHus .
HEW3BECTHBIX, MOJCTAHOBKA, Tpa)UueCcKuil METON).
U CHCTEMBbI
D IIpakTHYecKkne 3aHATHS 10
YPABHeHMIA. = = =
1 | Kopnu ypaBHenuil. PaBHocunbHOCTE ypaBHeHUi. [IpeoOpa3oBanne ypaBHEHUH. 2
2 | OcHOBHbIE ITPHEMBI pellIeHHs] YPAaBHECHH. 2
3 | Pemenne cucrem ypaBHEHHH. 2
4 | Iloka3arenbHble, JOrapu(pMUUECKHE YPaBHEHHUS 2
5 | TpuroHomeTpuyecKkre ypaBHEHHS 2
Conep:xanue yueOHOro MaTepuaJia
1 | HepaBenctBa. PannonanbHble, MppallioHalibHble, TOKA3aTeNbHbIE U TPUTOHOMETPHUECKHE 1
HEPABEHCTBA. OK 1-8
Tema 4.2.
OCHOBHBIE IPUEMBI PEIIECHHS HEPABEHCTB.
Hepasencrsa.
IIpakTnyeckue 3aHATHSA 4
1 | Iloka3zaTenbHble, JOorapupMHUUECKUE HEPABEHCTBA 2
2 | TpuronomerpuyecKre HEPABEHCTBA 2
Tema 4.3. Coaep:xaHue yueOHOro MaTepuaJia
Hcnoab3oBanue 1 | Mcnonb3oBaHue CBOMCTB U rpa@ukoB (PYHKUMN MpPU pENICHUH YPaBHEHHMH U HEPABEHCTB.
cBOlicTB U rpaduKoB Metoa UHTEpPBAJIOB. 2 OK 1-8

byuxkumii npu
peleHnH YPaBHeHH

N3o00paxeHne Ha KOOPAMHATHOM IUIOCKOCTM MHOMKECTBA pEIICHUH YpaBHEHHH U
HEPAaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.
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U HEPaBEHCTB.

IIpakTnyeckune 3aHATHS

1 | Vcnonp3oBanue CBOMCTB U TpauKoB (DYHKIMIA JJIs1 PEIICHUs] YPABHEHUH 1 HEPaBEHCTB. 2
Pa3nes 5. KomOuHaTopuka, CTATHCTHKA U TEOPUSI BEPOSTHOCTH 28
Copep:kaHnue y4eOHOIro MaTepuaa
1 | OcHOBHbIE TOHATHA KOMOWHATOPUKU: IEPECTAHOBKM,  3aJauyd Ha I[OJACYET  YHUCIa
pa3MeIleHU, TepEeCTaHOBOK, CoueTaHuii. Pemenne 3amay Ha nepe0op BapHaHTOB. 8 OK 1-8
2 | ®opmyna 6unoma Heiorona. CBoiicTBa OMHOMUHAIBHBIX KO3 (UIMEHTOB. TpeyroapHUK
Tema 5.1 ackass.
DJIeMeHThI IIpakTnyeckue 3aHATHSA 6
KOMOMHATOPUKH 1 | Ucropust pa3Butus KOMOMHATOPUKH, €e poJib B PAa3NUYHBIX c(epax dYeroBEUeCKOi
xu3HenesTensHocTd. IlpaBuna komOuHaTopuku. Perienue KOMOMHATOpPHBIX —3ajad. 2
Pa3menienusi, coueTanus ¥ NepecTaHOBKU.
2 | bunom HerotoHa u Tpeyronpnuk [lackans. 2
3 | [Ipuxmagnbie 3a1a9n. 2
Conep:xaHue yueOHOro Marepuaa
1 | CobbiTHe, BepoSITHOCTD COOBITHS. ClI0’KEHHE U YMHOXKEHHUE BEPOSITHOCTEH
2 | lonstne o He3aBHCUMOCTH COOBITHH. JlMCKpeTHas ciy4aifHas  BeJIMYMHA, 3aKOH €e 4 OK 1-8
pacripeneneHus. YnucnoBble XapakKTepUCTUKU JAUCKPETHOM citydaiiHON BennuuHbl. [loHsTHe
Tema 5.2. 0 3aKOHE OOJIBIINX YHCETI.
DJIEeMEeHTBI TeOpHH T 5
BEpONTHOCTH L PaKTHYeCKHe 3aHATUS _ _
Krnaccuueckoe ompeneneHue BeposaTHOCTH. CBOHCTBa BEpOSITHOCTEH, TeOpeMa O CyMMe 9
BeposATHOCTEH. CII0’)KEHUE ¥ YMHOKEHUE BEPOSITHOCTEN.
2 | Boruncienue BepoSTHOCTEH. 2
3 | [Ipuxmagnapie 3a1aun. 2
Coaep:xaHue yueOHOro MaTepuaJia
Tema 5.3. 1 | IlpeacraBnenue AaHHBIX (TaOJMLBI, TUAarpaMMbl, rpaduku), reHepaabHas COBOKYIHOCTb, 5
DJ1eMeHThI BbIOOpKa, cpemaHee apudmernyeckoe, MmenuaHa. lloHATHe 0 3amayax MaTeMaTHYECKOM OK 1-8
MATeMAaTHYeCKOil CTaTHCTUKH. PeneHne npakTuyeckux 3a/1ad ¢ MPUMEHEHHEM BEPOSITHOCTHBIX METO/IOB.
CTATHCTHKHU IIpakTHyeckue 3aHATHSA 2
1 ‘ [IpencraBienue 4YMCcaOBBIX AaHHbIX. [IpukiiagHble 3a1aun 2
Pa3zaen 6. Hauana MmaTreMaTuyeckoro aHajamn3a 48
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Copep:kaHue y4eOHOTro MaTepuaa

1 CnocoObl 3a1aHus, CBOMCTB YHCIOBBIX IOCIIEI0BATEILHOCTEH.
2 |llonarue o mnpeaene nocieaoBaTenbHOCTH. CylecTBOBaHHME IIpeesia MOHOTOHHOM 2 OK 1-8
OrpaHMYEHHOM M1OCIJIEJOBATEILHOCTH
Tema 6.1. 3 | CymmupoBanue mocienoBaTenbHOCTe. beckoHeyHo yObIBaromias reoMeTpuyecKast
IMocaenoBareqpHOCTH IIPOIPECCHs U €€ CyMMa.
IlpakTHYecKkne 3aHATHS 4
1 | YucnoBas mocieoBaTeNbHOCTh, CIOCOOBI €€  3a/JaHus, BBIUMCICHUS  YJICHOB 9
MOCIIE0BATEIbHOCTH
2 | Ilpenen nocnegoBareabHOCTU. beckoHEeUHO yOBIBaOIIas TeOMETPUYECKAsi TPOrPeccusl. 2
Coaep:xaHue y4eOHOro MaTepuaJa
3 | [lonarue o TPOM3BOAHOM, €€ T'COMETPUYECKMH W ¢u3ndeckuii cmpici. IIpowsBogHas
DJIEMEHTAPHBIX (QYHKINH. OK 1-8
4 | YpaBHeHue kacaTenbHOU K rpaduky HyHKIIUU
5 | IlpousBogHbIE CYMMBI, pa3HOCTH, IPOU3BEIECHNUS, YACTHBIE.
6 | IIpousBoHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITUH. 12
7 | llpumeHeHue Npou3BOAHON K UCCIETOBAHHIO (PYHKIIMI U TOCTPOCHHUIO IPaUKOB.
8 | [IponsBoaHbIe 0OpaTHBIX (PYHKIMI W KOMITO3UIINH ()YHKIIHHA.
7 | [Ipumepsl HCHONB30BaHMS TMPOU3BOJHOM JUI HAXOXJAEHUS HAWIYUIIEero pelieHus
Tema 6.2. MPUKJIAJHBIX 3aa4axX.
IIpoussoanasn v =
8 | Bropas npousBojiHasi, ee reoOMeTpu4ecKuid M pU3NUECKUI CMBICI.
9 | HaxoxeHune CKOpoCTH sl TIpoliecca 3aanHoro GopmMyioii u rpadpuxom.
IIpakTHyeckne 3aHATHSA 10
1 | MexaHuueckuii M TE€OMETPUYECKUN CMBICI IPOU3BOJIHON. YpaBHEHUE KacaTelbHOW B 4
o011eM BUjIE.
2 |IlpaBuna u ¢opmynsl nuddepeHIpoBaHus, TabluIa MPOU3BOJHBIX 3JIEMEHTapHBIX 9
byHKIMMA
3 | UccnenoBanue (QyHKIUI C MOMOIIBIO Mpou3BoAHOM.  Haxoxnenue HauOombIero, 4
HAaUMEHBIIIETO 3HAUEHUS ¥ SKCTPEMANIbHBIX 3HAUEHUN (QYHKIIHI.
Tema 6.3. Conep:kanue y4eOHOIro MaTepuaa 12

IlepBooOpa3nas n

1

‘HpI/IMeHeHI/IC OINMPCACIICHHOI'0O HWHTCTpaJia JIsI HaXOXICHUS IUIOIIaan KpHBOJ’IHHCﬁHOﬁ
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HHTerpaji Tparneuuu.
2 | ®opmyna Hetorona-Jlelibauna.
3. | Ilpumeps! IprMeHEHUsT MHTErpaia B PU3HKE ¥ TEOMETPUH. OK 1-8
IIpakTunyeckue 3aHATHSA 8
1 | UuTerpan u nepooOpa3Has. 2
2 | Teopema HproTona-JIeitOnuma. 2
3 | [IpumeneHne MHTErpana K BBIYMCICHUIO (DU3MYECKUX BETUYMH M IUIOMIAJICH. 4
Pa3nen 7. 'eomerpus 58
Coaep:xaHue yueOHOro MaTepuaJia
1 | B3auMHoOe pacrosioKeHHE JBYX HpsSMbIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsMOM U
MJI0CKOCTH. [lapaiienbHOCTh MIIOCKOCTEN.
2 | [epreHANKYIAPHOCT NPSAMON M TUIOCKOCTH. [IepIeHIUKyIsSIp U HAKJIOHHAsL. YTOJ MEXIY OK 1-8
OpsMOM W TUIOCKOCThIO.  JIByrpaHHbli  yroia.  Yronm  MeXIy  IUIOCKOCTSMHU. 6
[leprieHIUKYISIPHOCTH BYX IIOCKOCTEH.
3 | I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MApaUICTbHBIA MEPEHOC, CUMMETpPHUS
OTHOCHUTENIBHO IIIOCKOCTH. IlapamnensHoe npoektupoBanue. llnomanas OpTOroHasbHON
npoekuuu. M306paxenne npocTpaHCTBEHHBIX (QUTYD.
Tema 7.1. IIpakTuyeckue 3aHATHSA 14
Ilpsimble v mrockocrn | 1 | IIpusHaku B3aMMHOrO pacnosIOKEHHs TPAMBIX. YTOI MEXKAy IpAMbIMU. B3aumuoe 5
B IPOCTPAHCTBE pacoJI0KEHUE NPSIMBIX U TNIOCKOCTEH.
2 | lleprienquKynsip ¥ HaKJIOHHAS K TUIOCKOCTH. YTOJI MEXAY NPSIMON U TIIOCKOCTHIO 2
3 | TeopeMbl O B3aUMHOM pACHOJOXEHHHM TPSAMOM W IUIOCKOCTH. Teopema o Tpex 9
MEePIEeHIUKYIApax.
4 | Ilpu3Haku u CBOICTBA MapaJUIENbHBIX U MEPIEHAUKYISIPHBIX MJIOCKOCTEH. 2
5 | PaccTosiHue OT TOYKHM 1O IUIOCKOCTH, OT MPSAMOM 0 IJIOCKOCTH, PACCTOSHUE MEXIY
TUIOCKOCTSIMU, MEXKIY CKPEIIMBAIOIIMMHUCS MPSIMBIMH, MEXIY MPOU3BOIBHBIMU (PUTYpPaAMH B 4
IIPOCTPAHCTBE.
6 | [lapamienbHOe NPOEKTHPOBAHHWE U €ro CBOMCTBA. Teopema O MIomaad OpTOrOHAIBHOM 5
MIPOEKITMA MHOTOYTOJIbHIKA. B3arMHOE pacIionoskeHue mpoCTPaHCTBEHHBIX (QHUTYD.
Tema 7.2. Conep:kanue y4eOHOIro MaTepuaa 6
MHororpaHHUKH 1 \ Bepmmnbl, pedpa, rpann MHOrorpaHHuka. PasBeprka. MHororpanHbie yriel. Buimykibie
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MHOTOrpaHHuKH. Teopema Disepa.

2 | [Ipusma. Ilpsimast u nHakinonHas npusma. [lapamrenenunen. Ky6. [lupamuna. IlpaBunbhas
nupamuga. YcedeHHas nupamuaa. Terpasap OK 1-8
3 | Cummerpus B KyOe, B apasuienenunene, B npusme u nupamuze. CeueHus Kyoa, MIpu3Mbl U
MUPAMHU/IBI.
4 | [IpencraBieHne O TPABWIBHBIX MHOTOTpaHHUKAaxX (TeTpadape, KyoOe, OKTadape,
JOJICKadAPe).
IIpakTnyeckue 3aHATHSA 4
1 | Paznuunblie BuObl  MHOTOTpaHHHKOB. UWx  u3oOpaxkenus. CedeHus, pa3BEpTKH 9
MHOTOI'PAHHUKOB
2 | Bugsl cummetpuii B mpoctpancTBe. CHMMETpHST MHOTOTPaAHHHUKOB. 2
Coaep:xanue y4eOHOIro MaTepuaJia
1 | Hununaap u koHyc. YcedeHHbI KOHyc. OceBble CEUEHHUS U CEYCHHUA, MapajuleNbHbIe
Tema 7.3. Tena n 4
OCHOBAHHUIO. OK 1-8
NMOBEPXHOCTH
B 2 | Hlap u cdepa, ux ceuenus. KacarenapHas miockocTs K cepe
P IIpakTHYecKkne 3aHATHS 2
1 ‘ CuMMeTpHs Te BpallCHUS. 2
Coaepixanue yueOHOro MaTepuaJa
1 | O6bem u ero usmepenue. MuterpanpHas dopmyna odwbema. dopmynsl odbema Kyoda,
IPSIMOYTOJIBHOTO TapajieNienumnena, Tpu3Mbl, HUIUHApPAa U KoHyca. Dopmynbsl oObema 2 OK 1-8
Tema 7.4. U3mepenust
1mapa v riomaan chepsl.
B reOMeTpHuH = =
2 | llogobue Ten. OTHOLIEHHE MIOMIAIeH TOBEPXHOCTEH M 00HEMOB MOJIOOHBIX TEI.
IlpakTHYeckne 3aHATHS 10
1 ‘ Brrancnenue miomaaei 1 00beMOB. 10
Coaepixkanue yueOHOro MaTepuaJa
Tema 7.5 1 [IpstmoyronbHast (AekapToBa) CUCTEMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna paccTosSHUS
Mma 7.5. .
MEXy TBYMs TOUKaMU. Y paBHEHHUE C(HEphI, INTOCKOCTH U MPSIMOA.
Koopaunartsl u
BEKTODLI 2 | Bektopel. Moayns BekTtopa. PaBeHCcTBO BekTOpoB. Clo’keHHE BEKTOPOB. YMHOXKEHHUE 2 OK 1-8
P BEKTOpa Ha 4ucio. Pa3noxeHrWe BEKTOpa MO HaMpaBIEHUSM. YTOJI MEXKIYy BEKTOpPaMH.
[Ipoeknus BeKTOpa Ha OCh
3 | KoopauHathel BekTopa. CKaJIIpHOE TIPOU3BEICHNE BEKTOPOB. VICIOMb30BaHNe KOOPAWHAT H
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‘ BCKTOPOB IIPU PCHICHUN MaTEMATHYCCKUX U IMPUKIIAJAHBIX 3aa4.

IIpakTHyecKkue 3aHATHA 8
1 | Jle#icTBus ¢ BekTOpamH. JlekapToBa cHCTeMa KOOPAWHAT B IIPOCTPAHCTBE. 2
2 | YpaBHEHUE OKPY)KHOCTH, Cephbl, TNIOCKOCTH. 2
3 | PaccrosHme Mexay Ttoukamu. JleMcTBUS C BEKTOpaMH, 3aJaHHBIMH KOOPIMHATAMH. 5

CkansipHOe MPOU3BEJCHNE BEKTOPOB.
4 | BexTopHOE YypaBHEHHE TIPSAMOH M  IUIOCKOCTH. VICmOnb30BaHWE BEKTOPOB IIPH 5

JI0Ka3aTeIbCTBE TEOPEM CTEPEOMETPHUH.

IIpomescymounas ammecmayus 8 hopme dK3ameHa
Bcero 234

TemaTuka HHIUBUAYAJBHBIX IIPOCKTOB

RBOOo~NO~WNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OO0BEMBI U IJ1omaaun HOBerHOCTCﬁ IMpaBUJIbHBIX MHOI'OI'PAHHHUKOB W TCJI BpalllCHU .

Marematuueckuii OUIbIp/.

['eomeTpuyeckue GopMbl B UCKYCCTBE.
['eomeTpuyeckre MOCIIN B €CTECTBOSHAHUMU.
KomMruiekcHble yncia 1 UxX pojb B MaTeMaTHUKe.
Cummerpus B Ipupo/e.

3aragku Llukmounasl.

®urHaHCOBasg MaTEMaTHKA.

[[TapHUpHBIE MEXAHU3MBI.

Maremaruka 0e3 popmyJ, ypaBHEHUI U HEPABEHCTB.

WHTerpan u ero npMMeHEHHE B )KU3HU YeJIOBEKa.
I'padbl 1 ux UCHONB30BAHHUE.

Marpuunas anre6pa B 5)KOHOMHUKE.

JepeBo 3HaHuii (anredpa).

3araJ ki TUpaMH/IbI.

Benukue oTKpbITHS (MAaTEMAaTUKH).

Bupycsl u 6akrepun (I'eomerpudeckas ¢popma, pacrojoxkKeHHe B IPOCTPAHCTBE, POCT YUCIEHHOCTH).
3aaun MexaHN4eCcKoro nmpoucxoxaeHusd. (I'eomeTpust macc, IKCTpeMaabHbIE 33a/1a4H).
Posib u MecTO MaTeMaTHKU B MH(OPMAITHOHHBIX TEXHOJIOTHSIX.

3arago4yHblii MUp (ppakTaIoB.
3os0Tas Iponopuusl.
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22. 3HaKOMCTBO C rpadamu.

23. I'padbl ¥ UX IPUMEHEHHUE B APXUTEKTYpE.

24. DneMeHThl CTaTUCTHKHU.

25. Benvkue MaTeMaTHKU U X BEJIMKUE TEOPEMEI.
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3.YCJIOBHUSA PEAJIN3AIIMA TTPOT'PAMMBI YYEFHOU JUCIATLIAHBI

B nensx peanuzanuum KOMIETEHTHOCTHOIO IMOAXOJA HPHU HM3YYEHHUU JUCLMIIIMHBI
OV]/I.10 Martemaruka HCIOJNB3YIOTCSI AaKTUBHBIE W HHTEPAKTHBHbIE (DOPMBI MPOBEACHUS
3aHATHH (1€70BbIe UTPBI, pa300p KOHKPETHBIX CUTYalUi, KPYTJIble CTOJbI, METOJ IPOEKTOB,
"MO3roBoii mTypMm", paboTa B MajbIX TpyHmnax, MyJIbTHUMEAHA-TIPE3CHTAIUH, TBOPYECKUE
3aJ1aHMs)

[Ipumenenne Ha y4yeOHOM 3aHSATHH AKTUBHBIX M HMHTEPAKTUBHBIX (hopM paboThl,
CTUMYJIUPYET I103HABaTEJIbHY0 MOTHUBAIMIO OO0YYaloOIUXCs, IOMOraeT HOJAEpKaTh
MOTHBAIMIO  OOy4YalOUIMXCS K  TOJYYEHUIO 3HAHWK, HAJOKUBAHUIO  IO3HUTHUBHBIX
MEXJIMYHOCTHBIX OTHOLIEHHUH, MOMOTaeT YCTaHOBJIECHUIO J0OpOXKeIaTenbHON aTMOCQephl.
WMannuupoBaHie W MOAJEPKKA UCCIEI0BATEIbCKONW EATEIBHOCTH O00YJaIOIMXCs B paMKax
peanu3aluy MMM HHIUBUAYAJIbHBIX U TPYNIOBBIX HCCIENI0BATEIbCKUX IPOEKTOB, HAET
BO3MOXXHOCTh NIPUOOPECTH HAaBBIK CAMOCTOSITENBHOTO peIIeHHs MpOOJIeMbl, HAaBBbIK
reHepUpoBaHus U O(GOpMIIEHUS COOCTBEHHBIX WAEH, HaBBIK YBa)KUTEJIBHOIO OTHOIIEHUS K
Yy)KHM HJESIM, HaBBIK IyOJMYHOTO BBICTYIUICHHS TEpel ayJUTOpUEH, apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHHUSL.

JUisi  TIO3UTUBHOTO BOCTIPHUATHS OOYyYalOUIMMHCS TpeOOBaHUI TpernoaaBaTes,
IPUBJICUEHHUS] UX BHUMaHMUA K OOCYXJaeMOH Ha 3aHATHM HH(OpMalUM, aKTHUBH3ALMU HX
MIO3HABATENHOM JEATENBHOCTH Ha Y4YeOHBIX 3aHATHAX MEXKIy NpenojaBareieM |
00y4aroIMMUCs YCTaHABIMBAIOTCS JOBEPUTEIIbHBIE OTHOLLICHHUS.

Ha ydeOHOM 3aHSTHH COONIOMAIOTCS OOLICTIPUHATHIE HOPMBI TTOBEACHUS, MpaBHIIA
oOmIeHust co crapmuMu (TpernojaBareieM) U CBEpCTHUKAMU (00y4YarOUTUMUCS), TPUHIIUIIBI
y4eOHOM TUCIMITIIMHBI U CAMOOPTaHU3AIIH.

3.1. Tpe6oBaHHMs1 K MUHUMAJILHOMY MaTE€pPHAJbHO-TEXHUYECKOMY O0ecredeHHI0

Peanuzanus mporpaMmel yuyeOHOH IUCHMILIMHBI oOecreueHa y4eOHbIM KaOHWHETOM
MaTeMaTHUKH, OCHAILIEHHBIM CIIEAYIOLUIIM 000py10BaHUEM:

Ilepedyenn y4eOHO-HATISIAHBIX MOCOOMIL:

[TnakxaTe! o TeMam: «TpUTrOHOMETPUUECKHE YPAaBHEHUS U HEPABEHCTBa», « DyHKIINH,
uX CBOMcTBa U rpadukn», «Tpuronomerpuyeckre (GyHKIUN», «MHOTOYTOJIBHUKI.
Paznarounsrit matepuan. MynbTUMeIMiHbIE MaTEPUATIbI, CXEMBI, CIIPABOYHBIE TAOIUIIBI.
Crenapl (Yronok BeITycKHHKA, O MaTeMaTHKe U MaTeMaTUKaxX, YTOJIIOK OXpaHbl Tpy/a,
VYuuch, yuntscs).

OcHaneHHOCTh 000py10BAHHEM:

YepTerkHbIE HHCTPYMEHTHI (LIUPKYJIb, IMHEHKA, TPEYTOJIbHUK, TPAHCTIOPTHUD).

[TK, MmynbeTuMeauitHOE 000pyI0BaHUE

Komnerorep - 1 wt., MyapTUMeana NpoeKTop (MepeHoCHOM) — 111T., 3KpaH
MPOEKIIMOHHBIN (TIEpEeHOCHO#) — 11mT.

VYyebHas MeOeIb: CTOJBI, CTYJIbs, TOCKAa MEJIOBAasI.

IIporpammHoe obecnieyeHue:

Microsoft Windows (moroBop Ne6714-20 ot 31.08.2020 no 31.08.2021), Microsoft
Office Professional Plus (morosop Ne6714-20 ot 31.08.2020 mo 31.08.2021). Zoom
(OecrutatHast Bepcusi) — cBoOoiHO-pacnpocTpansiemoe [10.

3.2 UudopmanuoHHoe odecnevyeHne peasn3alui NporpaMmmsbl

Jns peanuszanuu MporpaMmbl yuyeOHOM TUCHMIUIMHBI OMOIMOTEUHBIH (OHJI HMeeT
NIeYaTHBIE, AIIEKTPOHHBIE 00pa3oBaTeIbHbIE H HHPOPMAIIMOHHEIE PECYPCHI.

3.2.1 OcHOBHbBIE HCTOYHUKH:

1 IlaBmouenko, KO. B. Marematuka : y4eOHWK W MPAKTUKYM [UJISI CPETHETO
npodeccuonanbHoro obpazosanus / HO. B. IlaBmouenko, H. L. Xaccan ; mox oOmiei
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penakuueit FO. B. [laBmrouenko. — 4-e u3n., nepepad. u non. — Mocksa : M31aTenscTBo
FOpaiir, 2021. — 238 ¢. — (Ilpodeccrnonansuoe obpazoanue). — ISBN 978-5-534-01261-
3.//O6pa3oBarenbhas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/469708 . —
TeKCT : AIEeKTPOHHBIN.

2. boromonos, H. B. MaremaTtuka : y4eOHUK JUIS CpelHEro npodecCrOHaIbLHOTO
obpazoBanust / H. B. boromonos, II. . Camoitnenko. — 5-¢ uza., mepepab. u jgom. —
Mocksa : U3parensctBo FOpaiit, 2021. — 401 ¢. — (IIpodeccuonanbnoe odbpazoBanue). —
ISBN 978-5-534-07878-7. // OGpazoBarenpHas tuiarpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/469433 . — TekcT : 3JEKTPOHHBIIA.

3.2.3 JlonoJHUTEIbHbI€ HCTOYHUKM:

1. boromonos, H.B. Marematuka: yaeonuk mist CI1O [TekcT: DnexkTpoHHBIH pecypc]:
VYyeonuk / H. B. boromosoB. - 5-¢ u3j., ep. u Ao1. - DieKTpoH. aaH.col. - M: M3naTenscTBO
IOpaiit, 2018. - 401 c. - (Ilpodeccuonanbroe obOpaszoBanue). - http://www.biblio-
online.ru/book/D70C4F85-E465-42CA-BBD3-F7EC185EB415 - TeKCT: 371€KTPOHHBIIA.

2. Kpemep, H. 1II. MaremaTnka st KoJule/pkeil: yueOHOe mocoOue JIsi CpeIHero
npodeccuonansHoro odpazosanus / H. I1I. Kpemep, O. I'. Koncrantunosa, M. H. ®puamasn;

nox pemakmuert H. I1I. Kpemepa. — 10-e¢ u3g., mepepad. u mon. — MockBa: M3maTenbcTBo
FOpaiir, 2019. — 346 c. — (Ilpodeccrnonansuoe oopazoanue). — ISBN 978-5-534-05640-
2. — Tekcr: oanekrponnsit / OBC IOpaiit [caiit]. — URL: https://www.biblio-

online.ru/bcode/445990 - TeKcCT: IIEKTPOHHBII.

3. TarapuukoB, O.B. Maremaruka: yueObnuk mis CIIO [Tekct: DnekTpoHHBIH
pecypc]: YueOnuk / O. B. Tarapuukos. - DnektpoH. gas.col. - M: UznarensctBo FOpaiit,
2018. - 450 <c¢. - (IlpodeccuonanpHoe oOpasoBanue). -  http://www.biblio-
online.ru/book/C5CE6CBE-1780-4B37-9A97-B1011D00AEFC - TeKCT: 31€KTPOHHBIA.

3.2.2 UudopmaniuoHHbIe pecypcehl:

1. http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm - Maremaruka

2. http://www.bymath.net/index.html - Maremaruka

3. http://www.mathelp.spb.ru/index1.htm - JIekiuu mo BeICIICH MaTeMaTHKe
4. http://www.intuit.ru/courses.html - Marematrka
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4. KOHTPOJIb ! OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHON

TACIATLITAHBI

PesyabTaTnl 00yueHus
(3Hanms, ymenus, OK)

Kpurepun oueHku

MeToabI OIIEeHKH

Ymemn:

BBINOJIHATH  apU()METHYECCKHE | BBINOJIHSIET BhIMOJHEHHE — MPAKTHYECKHX
JefCTBHs, COYETast YCTHbIE U | apu)METHUECKUE pabor mo temam 1.1, 1.2, 2.1,
IIUCbMEHHBIE TpueMbl, | aeficTBHs, coueTast yeTHbie | 22 2:3, 24, 3.1, 3.2, 4.1, 4.2,

MIPUMEHEHNUE BBIYUCIUTEIBHBIX
YCTPOMCTB; HAXOAUTh 3HAYEHUS
KOpHsSI HaTypaJbHOW CTENEHHU,

1 NACbMCHHBIC IPUCMBI,
IIPUMEHCHUC
BBIYHMCIIUTCIBHBIX

43,51, 52, 53,61, 6.2, 6.3,
7.1,72,73,74,75
VYeTHbII onpoc

CTEMEHH C  pAIMOHAJBHBIM | YCTPOICTB; HAXOAUT
MOKa3aTeseM, norapudma, | 3HAYCHUS KOPHS
UCIOJNIB3YS MPU HEOOXOIMMOCTH | HATypaIbHOU CTEICHH,
BBIUMCIIUTEILHBIC  yYCTPOWMCTBA; | CTENEHU C PaIllMOHATIHLHBIM
MOJIb30BAaThCA  OLEHKOM U | MOoKasaresem, Jjorapudma,
MPUKUAKOW TPU MPAKTUYCCKUX | UCIIOJIB3YS TIPH
pacuerax HEe00X0IMMOCTH
OK 1-8 BBIYMCIIUTEIILHBIC
YCTPOMCTBA; MOJIb3yeTCs
OLIEHKOMN Y IPUKHUIKOMN
MIPH MPAKTUYECKUX
pacyerax
OPOBOAWTH 1O  HM3BECTHBIM | IPOBOJUT IO U3BECTHBIM | BBHIOJHEHUS MPAKTHUECKUX
dbopmynam " npaBuiaMm | opmyiiaMm u npaBuiiaM pabor, CaMOCTOATENIbHBIX
npeoOpa3oBaHusi ~ OYKBEHHBIX | IpeoOpa3OBaHUs paboT, MpPOBEPOUYHBIX paboT
BBIPAXKEHHI, BKJTFOYAIONTUX | OYKBEHHBIX BBIPAKCHUH, no treMaMm 1.2, 2.1, 2.2, 2.3, 2.4,
CTENEHH, paauKabl, | BKIIOYAIOIINX CTEIEHH, 3.2,41,42
sorapu@msl U | paJuKabl, JorapudMsl 1

TPUTOHOMETpHUUYECKHE (DYHKIMH
OK 1-8

TPUTOHOMETPUUECKHE
byHKIIIHT

BBIYMCIIATH 3HAYCHUA YHUCIIOBBIX

U OYKBEHHBIX  BBIPAXCHHI,
OCYIIECTBIISAS HEOOXOIUMBIC
IIOACTAHOBKHN n
npeoOpazoBaHus

OK 1-8

BBIUHCIISIET 3HAUCHUS
YUCIIOBBIX U 6yKBCHHBIX
BBIPXKEHUH, OCYIIECTBIISIS
HEOOXOMMBIE
MOJICTAHOBKHU U
npeoOpazoBaHMs

BBITTOJIHEHHUST TTPAKTHYECKUX
pabor, CaMOCTOSITEIIbHBIX
paboT, MpPOBEPOUYHBIX paboT
no tremam 1.2, 2.3, 3.1, 3.2, 4.1,
51,52,53

OTIpeNieNATh 3HauUeHHe (QYHKIUU
MO0 3HAUEHUIO apryMeHTa mpu
Pa3IMYHBIX Croco0ax 3aJaHus

oIpezesseT 3HaueHHe
(YHKIIUH 110 3HAYEHUIO
apryMeHTa Ipu

BBITMOJIHEHUST TPAKTHYECKUX
pabor, CaMOCTOSITEIIBHBIX
paboT, HpOBEpOUYHBIX paboT

byHKIUA pa3IUYHBIX CITOcCO0ax no TeMaM 2.1, 2.2, 2.3, 2.4, 3.1,
OK 1-8 3aanus QYHKIIUU 3.2,4.3,6.2

CTPOUTh TpaHUKH W3YYCHHBIX | CTPOUT rpadyKy | BBIMTOJTHCHHUS IPAKTHYCCKUX
byHKIMH M3YYEHHBIX (PYHKITHI paoor, CaMOCTOSITENIbHBIX
OK 1-8 paboT, TPOBEPOUYHBIX paboT

no temaMm 3.1, 3.2, 4.3, 6.2

OIHCHIBATH o rpadKy | OmUChIBaeT IO TpaduKy | BEIIOJHEHUS TPAKTHUYECKUX
MOBEJICHHE U CBOHCTBa | MOBEIGHUE M  CBOIcTBa | padoT, CaMOCTOSITENTbHBIX
byHKIHH, HaxOJIUTh 1o | GyHKIOMI, HAXOIUT MO | paboT, MPOBEPOUHBIX PadbOT
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rpaduky GyHKIUHA HauOoJbIne | rpaduKy dbyakuuu | mo remam 3.1, 3.2, 4.3, 6.2
Y HAaMCHbIIINE 3HAYCHHUS HauOOJbIIINE u
OK 1-8 HAMMEHBIIINE 3HAYCHUS
pelaTth YpaBHEHUS, | peIIacT YpaBHEHUS, | BBITIOJHEHUS TPAKTHYECKUX
npocTeiiime CUCTEMBI | mpocTeiiine CUCTEeMBI | paboT, CaMOCTOSITENIbHBIX
YpaBHEHUH, WCIIOJNIB3YS | ypaBHEHUH, UCTIONB3YS | paboT, MPOBEPOYHBIX pPadbOT
cBolicTBa (QYHKIMH W WX | cBoWcTBa (PyHKIMHA W uX | mo teMam 2.4, 3.1, 3.2,4.3,6.2
rpaduku rpaduKu
OK 1-8
BBIYUCIIATH MPOW3BOJIHBIC | BEIYHUCISET TPOU3BOIHBIC | BHIOTHEHUS MPAKTHUECKUX
3JIeMEHTapHBIX (GyHKIUH, | 3IeMeHTapHBIX (QYHKIHHA, | paboT, CaMOCTOSITENIbHBIX
UCTIONB3YS CIIPAaBOYHBIC | UCIIONIB3YSl  CIPAaBOYHBIC | pabOT, MPOBEPOYHBIX PabOT
MaTepUalIbl MaTepUalibl o TeMam 6.2, 6.3
OK 1-8
UCCIIEIOBaTh B  MPOCTEUIINX | UCCIENYeT B MPOCTEHIIMX | BHIMOMHEHUS MPAKTHUECKUX
CITyqasix byHKIIUN Ha | crydasix ~ QyHKOUM ~ Ha | pabor, CaMOCTOSITEITbHBIX
MOHOTOHHOCTb, HaXOAWTh | MOHOTOHHOCTb, HaXOAUT | paboT, MPOBEPOUHBIX PabOT
HAauOOJIBIINE W HaWMEHBIINE | HANOOJIBIINE u | mo temam 2.3, 2.4, 3.1, 3.2,
3HaueHus (QYHKIUH, CTPOUTH | HAUMEHBIINE 3gauvenus | 4.3, 6.2
rpaduku MHOT'OYJICHOB ¢ | pyHKUUH, CTPOUT
HCIIOJIb30BaHUEM anmapara | rpaduKid MHOTOYJICHOB C
MaTEeMAaTHYECKOTO aHATN3a HCIIOJIb30BAHUEM
OK 1-8 amnmapara
MaTEMaTHYECKOT0 aHAIN3a
pemiaTth paloHanbHbIe, | peIaeT  palMOHAIbHBIC, | BBIMOIHEHHUS TMPAKTUYECKUX
MOKa3aTeIbHbBIE U | TTIOKa3aTeIbHbIC u | pabor, CaMOCTOSITEITbHBIX
norapuMuuecKkre ypaBHEHUS U | Torapu(PpMUIECKHe paboT, MPOBEpOUHBIX PabOT
HEPaBCHCTBA YpaBHCHHSI U HEPABCHCTBA | 1O Teme 1.2
OK 1-8
COCTaBIISITh  YPAaBHEHHS  TIO | COCTABIIICT ypaBHEHUS IO | BBITIOJHEHUS TPAKTHUYCCKUX
YCIIOBUIO 33/1a4H YCIOBUIO 3371a41 pabor, CaMOCTOSITENTbHBIX
OK 1-8 paboT, TpPOBEPOUYHBIX paboT
mo temam 1.1, 1.2, 2.1, 2.2, 2.3,
24,31, 32,41, 42, 43, 5.1,
52,53, 6.1, 6.2, 6.3, 7.1,7.2,
73,74,75
UCIIOJIb30BATh JUISL | KCTIONB3YET JUTSL | BBITIOJIHEHUSI TPAKTUYECKHUX
IpUOIMKEHHOTO pelieHus | IpUOJMKEHHOTO pelieHus | pador, CaMOCTOSATEJIbHBIX

YpaBHEHUH U
rpaduueckuit METoq

HCPAaBCHCTB

YPaBHEHUII U HEPaBEHCTB
rpaduyecKuil MeTox

paboT, HpOBEpOUYHBIX paboT
no Temam 3.1, 3.2, 4.3, 6.2

OK 1-8

n300pakaTh Ha KOOPAMHATHOW | M300pa)kaeT Ha | BBIMIOJTHEHUSI TPAKTHUYECKUX
INIOCKOCTH MHO>KECTBa | KOOPJUHATHON MJIOCKOCTH | paboT, CaMOCTOSITETLHBIX
pelIeHuni MPOCTEUIINX | MHOXKECTBA penieHuii | paboT, MPOBEPOUYHBIX PadoT
YpPaBHEHUH U UX CUCTEM MPOCTEUIIINX YPaBHEHHUM U | 11O Temam 3.1, 3.2,4.3,6.2

OK 1-8 HX CUCTEM

pemarhb MpOCTEHIlIne | peraeT MPOCTEHINE | BBIMOJHEHUS MPAKTUYECKUX
KOMOWHATOPHBIE 3a/1auu | KOMOMHATOpPHBIE  3ajJauu | pabor, CaMOCTOSITEITHHBIX
METOJIOM Tiepedopa, a Takke ¢ | MeToJoM mepebopa, a | paboT, MPOBEPOYHBIX pPaboOT
HCIOJIb30BaHUEM M3BECTHBIX | TAKXKE C HCIOJIB30BAHHUEM | TIO pa3eny S5
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bopmym
OK 1-8

W3BECTHBIX (hopmy

BBIUMCISATH B MPOCTEHUIINX
CIy4asix BEpPOSITHOCTH COOBITUH
HAa OCHOBE IOJiCUeTa 4YHCIa

BBIYHCIIACT B HpOCTGfIH.IPIX
clrydasax BCPOATHOCTHU
COOBITHM Ha OCHOBC

BBITTOJIHEHHS  TTPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX padoOT

HCXOJ0B [OJICYETA YUCJIAa UCXOA0B | IO paszeiy S
OK 1-8
pacro3HaBaTh Ha YEPTEkKax U | pACIO3HAECT HA YEPTEkKAX | BBIIOJIHEHUS IMPAKTUYECKHUX
MOOCIIIX MPOCTPAHCTBEHHBIE | U MOJeINsIX | pador, CaMOCTOSITEIILHBIX
dbopMbr; COOTHOCHUTH | IPOCTPAHCTBEHHBIE paboT, TPOBEPOYHBIX PadoOT
TpEXMEpPHBIE OOBEKTHI € WX | GOPMEI; COOTHOCHUT | Imo TemMawm 7.1,7.2,7.3,7.4,7.5
OTHMCAHUSIMH, U300pAKCHUSIMH TpeXMepHbIE OOBEKTHI C
OK 1-8 X OIMCAHUSIMH,

M300paKEHUSIMU
OITHCHIBATH B3aMMHOE | OIIHCKLIBACT B3aUMHOE | BBIMIOJHEHUSI TPAKTHUYECKUX
pacmoJIoKEHNE MPSMBIX U | pacmoJIoKeHUE MPsSMBIX U | pabor, CaMOCTOSTEIBLHBIX
IJIOCKOCTEH B MIPOCTPAHCTBE IUIOCKOCTEHN B | pabOT, TPOBEPOYHBIX PAOOT
OK 1-8 MIPOCTPAHCTBE o remam 7.1,7.2,7.3,7.4,7.5
AQHAJIM3UPOBATh B MPOCTEUIINX | AaHATU3UPYET B | BBIIIOJHEHUS TPAKTUYECKUX
CiIy4asx B3aMMHO€ | IIPOCTEUIINX ciydasx | pa0or, CaMOCTOSATEJIBHBIX
pacmoyiokeHue  OOBEKTOB B | B3aMMHOE PAcCHOJIOKEHHE | paboT, MPOBEPOYHBIX pPaboT
[IPOCTPAHCTBE 00BEKTOB B IPOCTpaHCTBE | 1o Temam 7.1,7.2,7.3,7.4,7.5
OK 1-8
n300paxarb OCHOBHBIE | H300paxkaeT OCHOBHBIE | BBIIIOJIHEHUSI TPAKTUYECKUX
MHOTOTPAHHUKA ¥ KpPYIJIbIe | MHOTOTPaHHUKH u | pabor, CaMOCTOSITEILHBIX
TeJa; BBIIOJHATh YEPTEKU IO | KPYIJIble TeJia; BHIMIOJHSET | paboT, MPOBEPOUYHBIX paboT
YCIJIOBHSAM 3a7a4 YepTekKu IO  YCIOBUAM | o TemaM 7.1,7.2,7.3,7.4,7.5
OK 1-8 3a7a4
pelmars IUIAHUMETPUYECKUE U | pPELIaeT BBIIIOJTHEHUS TPAKTUYECKUX
MPOCTEUIINE IUIAHUMETPUYECKHUE u | pabor, CaMOCTOSTEIILHBIX
CTEpEOMETPUUYECKUE 3a7aud Ha | MPOCTEUILINE paboT, MPOBEPOYHBIX paboOT
HaXOXJIEHUE TEOMETPUUYECKUX | CTEPEOMETPUUECKUE no temam 6.3, 7.1,7.2, 7.3, 7.4,
BEJIUYMH (o, VIJIOB, | 33/1a4d  HA HaxoXaeHue | /.5
ioniaiel, 00beMoB) F€OMETPUUECKUX BEIHYUH
OK 1-8 (nmuH, YTIIOB, IUIOMIAJEH,

00BEMOB)
WCIIOJIb30BaTh IIPU  PELICHUH | UCIOJIB3YET NPU PELICHUU | BBINOJHEHUS NPAKTHUYECKUX
CTEPEOMETPUUECKUX 3a/1a4 | CTEPEOMETPUUECKUX 3a71ad | padoT, CaMOCTOSTEILHBIX

IUTAHUMETpPUYECKHe (akThl H
METOJIBI

MJIAHUMETPUUECKUE
(haKTBI 1 METOIBI

paboT, HpOBEpOUYHBIX paboT
no temam 6.3, 7.1,7.2, 7.3, 7.4,

OK 1-8 7.5

HPOBOJINTH JI0Ka3aTeJIbHbIC | IPOBOAUT JOKa3aTEIbHBIC | BBITOJHEHUS IMPAKTHUYECKHX
pacCyXIeHHus B XOJ€ pEIICHHS | PaCCY)KICHUS B  Xoje | paboT, CaMOCTOSTEIILHBIX
3a1a4 penieHus 3ana4d paboT, MPOBEPOYHBIX padbOT
OK 1-8 o paszzuenam 1-7

3nams:
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3HA4YCHHC

MaTeMaTHYECKOU

HAayKd JUIsl pELICHUs 3a1ad,

BO3HHKAOIUX B TEOpUU

n

[PAKTHKE; IIMPOTY U B TO K€

OCO3HAeT 3HAYEHUE
MaTeMaTHYeCKOW  HayKu
JUIs  pelleHus  3ajad,

BO3HUKAKOIIHUX B TCOPUU U

BBITIOJTHEHUST  TIPAKTHYECKUX
pabor, CaMOCTOSITEITbHBIX
paboT, MPOBEPOUYHBIX PabOT
o pazzaenam 1-7

BpeMs OTPAaHUYCHHOCTh | IPAKTHKE;
NPUMEHEHHUS MAaTeMaTUYCCKUX | IOHUMAET IIMPOTY W B TO
METO/IOB K aHaJIM3y | | XKe BpeMs
UCCJICIOBAHUIO TIPOIECCOB W | OTPAaHUYCHHOCTh
SBJICHMK B  TIPUPOJE W | IPUMCHEHUS
o0I11eCTBE; MaTEMaTHYECKUX METO0B
OK 1-8 K aHaIN3y u

WCCJICIOBAaHHIO IMPOIIECCOB

U SIBJIICHUW B TPHUpPOAC U

00IIIECTBE;
3HAYCHUE MPaKTUKH U | IOHUMAET 3HAYCHUE | BHIMOJHEHUS TPAKTHYCCKUX
BOIIPOCOB,  BO3HUKAWOIIUX B | MPAKTUKH ¥  BOIPOCOB, | paboT, CaMOCTOSTEIIBHBIX
caMou MaTeMaTUKe JUIS | BOBHUKAIOIIUX B CcaMOH | paboT, MPOBEPOUYHBIX PabOT
dbopMHUpOBaHMST UM Pa3BUTHS | MAaTEMaTHUKE US| 1o pasaenam 1-7
MaTeMaTU4eCKOMn HaykH; | GOpMUPOBAHUS u
UCTOPHUIO  PAa3BUTHSI TIOHSTHUS | PA3BUTHS
qyucia, CO3/aHUS | MATEMaTUYECKON HAYKH;
MaTeMaTH4eCKOro aHallM3a, | 3HAeT HWCTOPHIO Pa3BUTHS
BO3HUKHOBEHHMSI M  Pa3BUTHUSA | IOHATHUS YHCIIA, CO3JIaHUS
TCOMETPHH, MaTeMaTH4YECKOro
OK 1-8 aHajau3a, BO3HUMKHOBEHMS

Y Pa3BUTHS TE€OMETPUH,
YHHUBEpPCATbHBIN XapakTep | IOHUMaeT BBIMIOJTHEHHS] TPAKTUYECKUX
3aKOHOB JIOTUKH | YHUBEPCAIBHBIA Xapaktep | pador, CaMOCTOSITEIIBHBIX
MaTEeMaTHUYECKUX PACCYKICHHM, | 3aKOHOB JIOTUKHU | paboOT, MPOBEPOYHBIX pPaboOT
UX MPUMEHUMOCTh BO BCEX | MaTeMaTHYECKHX o pazaenam 1-7
obacTsax YeN0BEUYECKON | pacCyXIeHUH, ux
JIEATEIbHOCTH; MPUMEHIMOCTh BO  BCEX
OK 1-8 00JacTAX  YEIIOBEYCCKOMN

JEATEIbHOCTH;
BEPOSATHOCTHBIN XapakTep | OCO3HAET BEPOATHOCTHBIN | BHIMOTHEHUS] MPAKTUYECKUX
Pa3ITUYHBIX MIPOIIECCOB | XapakTep pa3IUYHBIX | pabor, CaMOCTOSITEIIBHBIX
OKPYXKAroIIero MUpa. MIPOLIECCOB OKPYIKAIOMIETO | paboT, MPOBEPOUHBIX PadOT
OK 1-8 MHpa. no temam 1.1, 1.2, 2.1, 2.2, 2.3,

24,31, 32,41, 472,43, 5.1,
52,538, 6.1, 6.2, 6.3, 7.1,7.2,
73,74,75
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