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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBI JUCILIUTLIIVHBI
MATEMATHKA

1.1 MecTo TMCHMIUIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/ibHOI MPOrpaMMbI:

YyeOHas JHUCUHUIUINHA «Maremaruka» SIBIIAETCS 00s13aTeNTbHOM YacThbIO
0011e00pa30BaTeIbLHOrO UKJIa OCHOBHON MpodeccnoHanbHOi 00pa30oBaTeabHOM MPOrpaMMbl IO
cnenuanbHocT CrienuanicT no nHPOPMAIMOHHBIM CUCTEMaM.

PabGouass mporpamma AuCIHUIUIMHBI pa3padborana B coorBercTBUU ¢ PI'OC cpemnero
obmero obpazosanus ¢ yaerom @I'OC CIIO no cnermansHocty 09.02.07. MHpOpMannoHHbIe
CUCTEMBI U POrpaMMHUPOBAHHE.

Jucuunnuna Hanpasiena Ha popmupoBanue OK 1o crenuanbHOCTH:

09.02.07. M opMaliMOHHBIE CUCTEMBI U POTPAMMUPOBAHUE.

Koo Haumenosanue komnemenyuu
Komnemenyuu
OK-01 Breibupates crnocoObl perieHust 3aiad  MpoPecCUOHANBHON AESITENbHOCTU
MIPUMECHHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM;

1.2. llesn U niIaHMpyeMble pe3yabTaThl 0CBOCHMS AU CHUIIIHHBI:

Cogepxanue  mporpaMMbl  00mIeoOpa3oBaTenbHOM — AUCHMIUTUHBL  «MaTemaThka
HaIpaBJICHO Ha JOCTH)KEHUE PE3yIbTAaTOB €€ U3yUYeHUs B COOTBETCTBUU ¢ TpeboBanusmu OI'OC
COO c¢ yuerom npodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.3 Inanupyemble pe3yabTaTbl OCBOEHHSI 001I€00pa30BATEJbLHONH AUCUMILIMHBI B
coorBercTBuu ¢ ProcC COO
OO0mme (IMYHOCTHBIC H METANIPeAMETHbIEC) Pe3yabTAThI

- TOTOBHOCTB K TPYly, OCO3HAHHE [IEHHOCTH MacTEePCTBa, TPYIOIO0HE;

- TOTOBHOCTh K AKTHBHOM JESATEIBHOCTH TEXHOJIOTMYECKOW M COIMAJbHON HAIpPaBICHHOCTH,
CIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBAaTb W CAMOCTOSTEILHO  BBINOJIHATH  TaKYHO
JeSITEIbHOCTbD,

- HHTEpEC K pa3InyHbIM chepaM mpoecCHOHATBHOMN IeATEILHOCTH,

OsgJiajienne YHHBEPCAIbHBIMH Y4eOHbIMU MO3HABATEIbLHBIMH A€ CTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOATENIbHO (OPMYJTHPOBATh W AaKTyaJM3UPOBaTh MPOOJIEeMy, paccMaTpHBaTh e€¢
BCECTOPOHHE;

- yCTaHaBIWBaTh CYIIECTBEHHBIN MPH3HAK MM OCHOBAHHUS JUISl CPaBHEHUs, KIaCCUPHUKAIIMHA H
000011IeHHS;

- OTIPENIENISATD IENN IEATSILHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUU MX JTOCTHKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEUHSI B PACCMATPUBACMBbIX SIBJICHHSIX;

- BHOCHUTh KOPPEKTHBBI B JCSATEIBHOCTH, OICHMBATH COOTBETCTBHE pPE3yJIbTATOB IICIIAM,
OLICHUBATh PUCKH MOCIICICTBUI EATEIbHOCTH,

- pa3BUBATh KPEATHBHOE MBIIIUICHUE MTPH PELICHUN )KU3HEHHBIX MPOOIIEM

0) 0a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIIQJIETh HABBIKAMH Y4EOHO-MCCIIEI0BATEIBCKON W MPOCKTHON JIEATEIbHOCTH, HaBBIKAMHU
pa3perieHus mpoodieM;
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- BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3a1auy, BbIIBUTATh TUIIOTE3Y €€
pelIeHus, HAXOIUTh APTYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPKJICHUM, 3aaBaTh MapaMeTphbl
U KPUTEPUU PELICHHUS,;

- QHAJIM3UPOBATH MOJYUYECHHBIE B X0JI€ PELICHUS 3aJ]a4ll PE3yJIbTaThl, KpUTUUYECKU OLICHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITCITBHOCTH;
- YMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTaTh HOBBIE HJIEH, MIPEAJIaraTh OPUTMHAIbHBIC OX0/IbI U PEIICHUS;

U CIIOCOOHOCTH UX MCIOJIb30BaHUS B MIO3HABATEILHON U COLMATBHON MPAKTUKE

B 00.1acTH HEHHOCTH HAYYHOT'O NO3HAHMS:

-c(hopMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KYJIBTYpPHl KaK CpPEACTBA B3aMMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHME IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIIATH MPOCKTHYIO M
HCCJIEIOBATEIbCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

OBJj1ajieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU A€HCTBUAMM:

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH IMOJyYCHUS MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISITh MOMCK, aHAJIU3, CUCTEMATU3AlUI0 U UHTEPHpEeTalio UHGOPMAIUU Pa3IUIHBIX
BUJIOB B (DOPM IIpE/ICTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IMUYHBIX (hopMarax C y4yeTOM Ha3HaueHUuss WHPOpMAIUU U ILIETIEBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (JOPMY TIPEICTABICHUS U BU3YATU3AIINH;

- OIIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(GOpPMAIlMU, €€ COOTBETCTBHE IMPABOBHIM H
MOPAJIbHO-ITUYECKUM HOPMaM;

- WCIIONIb30BaTh Cpe/icTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OPTaHU3AlMOHHBIX 3a/lady C COOJIOJCHHEM TpeOOoBaHUMN
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTUEHBI, PECypCOCOepEKeHNsI, MPABOBBIX M ATHYECKHUX
HOPM, HOPM HH(POPMAITMOHHON O€301TaCHOCTH;

- BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HH(POpMaIuU, HHGHOPMAITMOHHON O€30MacHOCTH
JTUYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

- chopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEJCHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYallUI0O U MPHUHUMATh OCO3HAHHBIE PENICHUS, OPUEHTHPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOWYHBOTO Oy TyIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMTENSIM W (WJIM) APYTUM WICHAM CEMbH, CO3/IaHUIO
CEMbU Ha OCHOBE OCO3HAHHOIO MPHUHATUS LEHHOCTEH CEeMEWHOM >XW3HU B COOTBETCTBHM C
TpaguuusaMu HapoaoB Poccuu;

OBi1aeHNe YHUBEPCAJIBLHBIMHU PEry/isiTUBHBIMU J1€iCTBUAMM:

a) CaMOOPTaHMU3AITUS:

- CaMOCTOSITENIBHO OCYIIECTBIISITh TO3HABATENBHYIO JIE€ATE€IBHOCTh, BBISIBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7a4li B OOpa30BATEIBHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEIILHO COCTaBIIATH ITUIAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTECHUN;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIIHsIM;
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CrocoOCTBOBaTh (POPMUPOBAHUIO M HPOSBICHUIO IIUPOKOW SPYIUIMM B Pa3HbIX 00JACTAX
3HaHMUN, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh MPUEMbI peIIEKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUXKECHUIO;

B) SMOILIMOHATILHBIN MHTEIJIEKT, PEI0IararoImuil copMUpOBaHHOCTH:

BHYTPEHHEH MOTHBALIMH, BKJIFOYAIOLIEN CTPEMIICHUE K TOCTHIKEHUIO LIEIHU U yCIIeXY, ONTUMU3M,
WHULAATUBHOCTb, YMEHUE ACUCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEM;

- SMIAaTHUH, BKJIIOYAKOUIEH CHOCOOHOCTh IOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YYUTBIBATh €r0 TPU OCYIIECTBICHUM KOMMYHMKALIUU, CIOCOOHOCTh K COYYBCTBUIO H
COIIEPEKUBAHHUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOLUIMX CIOCOOHOCTH BBICTpAaUBaTh OTHOLIEHUS C JIPYTMMH
JIOAbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U pa3periaTb KOH(QIUKTHI

TOTOBHOCTB K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTY U CAMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKAMU y4eOHO-UCCIIEI0BATENbCKOM, IPOEKTHOMN U COLMAILHON JeSTEeNbHOCTH;
OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMeCTHas JeSTEIbHOCTD:

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U NHAUBUAYAIbHON pabOTHI;

- IIPUHUMATh LIE€JIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBAThH ICHCTBUS
[0 €€ JOCTHKEHHIO: COCTABJIATH IUIaH JACUCTBUM, PAacCHpelNessaTh POJU C Y4ETOM MHEHUHI
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAMHHMPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX pPEAJBHOTO, BUPTYAIBHOIO H
KOMOMHUPOBAaHHOI'O B3aUMOCHCTBUS;

- OCYULIECTBJIATH IMO3UTHBHOE CTPATETMYECKOE MOBEJICHNUE B PA3JIUYHBIX CUTYyalUsAX, IPOSBISTH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMHU PeryJsiTUBHBIMHU ACHCTBUAMM:

I') IpUHATHE ce0s U IPYTHX JIIOJeH:

- IPUHAMATh MOTHBBI U aPTYMEHTBI IPYTUX JIFOACH IPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YesloBeKa

B o0s1acTH 3cTeTHY€CKOr0 BOCIIUTAHUS:

- O3CTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYas 3CTETHUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a U OOLIECTBEHHBIX OTHOILIECHUI];

- CIIOCOOHOCTh BOCHPUHHUMATDH Pa3jMyYHbIe BUJbI UCKYCCTBA, TPAAUIMU U TBOPUYECTBO CBOETO U
JIpYrUX HapOAOB, OLIYIIAaTh YMOLUOHAIBHOE BO3IEUCTBUE UCKYCCTBA;

- yOeXJEHHOCTh B 3HAUMMOCTHU Ul JIMYHOCTH W OOIIECTBa OTEYECTBEHHOIO U MHMPOBOTO
UCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPAAULUN U HAPOAHOIO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPaXKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE IPOSBIIATh Ka4eCTBa
TBOPYECKOM JINYHOCTH;

OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JACHCTBUAMM:

a) oO1eHue:

- OCYUIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax KU3HU;

- pacno3HaBaTh HeBepOalbHbIE CPeACTBA OOILICHMS, TOHUMATh 3HAUEHHE COIMABLHBIX 3HAKOB,
pacrno3HaBaTh NPEANOCHUTKH KOH(MIMKTHBIX CUTYaIil U cMATYaTh KOH(QIUKTHL;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOI TOUKY 3PEHHUsI C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHHME 00YYaIOIUMUCS POCCUICKOM rpa’kJaHCKON UIEHTUYHOCTH;

- LEJICHAIIPaBICHHOEC pa3BUTUE BHYTPEHHEW IIO3MLIMM JIMYHOCTH HA OCHOBE JyXOBHO-
HPABCTBEHHBIX LEHHOCTEN HaponioB Poccuiickoit deaepaiuy, MCTOPUYECKUX U HALMOHAIBHO-
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KYJIbTYPHBIX  Tpaauluid, (OopMHpOBaHME CHCTEMbl 3HAYUMbBIX I[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYHLUHUOHHOTO MUPOBO33PEHUS, TPABOCO3HAHUS, IKOJOTHUYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH )KU3HEHHBIE TIAHBL;

B yacTu rpaxIaHCKoOro BOCIMTAHUSA:

- OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX TMIpaB U 0O0s3aHHOCTEH, YyBa)KEHUE 3aKOHA W
MIPaBOIIOPSIKA;

- TMpPUHATHE TPAJULUMOHHBIX HAIIMOHANBHBIX, OOIEYENIOBEYECKMX TI'yMAaHUCTUYECKUX H
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb HPOTHBOCTOSITH HJACOJIOTMH SKCTPEMHU3Ma, HalMOHANU3Ma, KceHodoOluwu,
JUCKPUMHHALMU 110 COUMAIIbHBIM, PEJTUTMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOTo oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00II€00pa30BaTEILHON OpraHU3alUud U JI€TCKO-FOHOIIECKUX
OpraHu3alusx;

- YMEHHE B3aMMOJCHCTBOBATH C COI[MAIIbHBIMU MHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIHSIMH
Y Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM AESITEIbHOCTH;

NaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hopMHPOBAaHHOCTH POCCUHCKOHN TpakIAaHCKOW WICHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepen PonuHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK M KYJIBTYPY, MIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAJILHOTO Hapoia Poccuu;
- IIEHHOCTHO€ OTHOUIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U MHPUPOJHOMY
HAClleIMI0, MNaMATHUKAM, TpaauuusM HapoaoB Poccuum, pocrmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- UJieliHast YOeXKIEHHOCTh, TOTOBHOCTh K CIY>K€HMIO M 3anmuTe OTedyecTBa, OTBETCTBEHHOCTH 3a
ero cyas0y;

OCBOCHHBIE O0YYAIOIIUMHUCS MEXKIPEIMETHbIE TIOHATUS U YHUBEPCAIbHBIC y4eOHBbIC NEUCTBUS
(perymnsTUBHBIE, TO3HABATEIbHBIE, KOMMYHUKATHUBHBIE);

- CITOCOOHOCTh MX HWCIOJIb30BaHUsI B MO3HABATEIBHON M COIIMAIILHOW MPAaKTHKE, TOTOBHOCTH K
CaMOCTOSITEILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHUIO YU4eOHOU NEeATEIbHOCTH, OpPTaHU3alNUN
y4eOHOTr0 COTPYAHUYECTBA C IMENArOTHYECKUMH PAOOTHHKAMU WM CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUU UHAMBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIJICHUE HAaBbIKAMH YYEOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIbHON e TEIbHOCTH

- HE IPUHUMATH JEHUCTBUSA, IPUHOCALLNE BPE OKPYKAIOLIEH Cpele;

- YMETh MPOTHO3UPOBATH HEOJIATONMPHUATHBIE IKOJOTUYECKHUE TMOCIEACTBHUS MPEANPUHUMAESMBIX
JENCTBUM, IPEAOTBPALLATh UX;

- PaCIIUPUTH OMBIT AESITEIBHOCTH IKOJOTMUECKON HAMPABIEHHOCTH;

- pa3pabaThIBaTh IUIAH PEHICHHUS MPOOJIEMBbI C YYETOM aHallM3a MMEIOIIMXCS MaTepHAbHBIX U
HEMAaTepHUAIbHBIX PECYPCOB;

- OCYUIECTBIIATH IIEJICHANPABICHHBIA TIOUCK TIEpPeHOca CPEACTB M CIOCOOOB JACHCTBUS B
poeCCHOHAIBHYIO CPENY;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATENILHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;
- mpemjiaraTb HOBBIE TPOEKTHI, OLEHWUBATH HJAEH C MO3WIHMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYNMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTH, OICHHUBAThH
COOTBETCTBHUE PE3YIBTATOB LIENSM.
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JucuuniimHapHble (IpeAMeTHbIe) pe3yJIbTAaThl 00y4eHus :

613aeTh ~ METOJAaMU  JOKa3aTesbCTB, aJIrOPUTMAMU  pPELIeHUs  33Jad;  yMEHHE
(GopMynHpOBaTh OIPECIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH 10Ka3aTeIbHbIE
paccyXIeHHs B XOJI€ PELICHUs 3a/ay;

- YMEeThb ONEpUpPOBaTh MOHATUSAMH: CTENEHb YWCIA, JorapupM 4YHUCIA; YMEHHUE BBINOJIHATh
BBIUUCIICHHE 3HAYCHMH W TpeoOpa3oBaHUS BBIPAKEHUH CO CTENEHSAMH U Jorapupmamu,
npeoOpa3oBaHus IpOOHO-PALIMOHANIBHBIX BBIPAXKEHUN;

- yYMETb OIIEpUPOBaTh IOHATUSAMHU: pPALMOHAIBHBIC, WPpPALUOHAIbHBIC, II0KA3aTEIIbHBIE,
CTETIEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKUE YPAaBHEHHSI U HEPABEHCTBA, UX CUCTEMBI;

- yMeThb ONEpUPOBaTh MOHATHUAMHU: (QYHKUUS, HEnpepbiBHAs (QyHKIUSA, MTPOU3BOIHAS,
nepBooOpa3Hasi, OMNpEACTICHHbIM HHTErpan; yMeTbh HAaXOOUTh IPOM3BOJHBIE 3JIEMEHTapHBIX
(GYHKIMH, UCIIOJIb3YSl CIPABOYHBIE MAaTepUaIbl; UCCIEA0BATh B MPOCTEHIINX CIydasX (QyHKIUU
Ha MOHOTOHHOCTb, HAaXOJUTh HauOOJIbLIME M HAUMEHbLIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYECKOrO aHaINu3a; MPUMEHSTh
IIPOM3BOJHYIO IIPU PELIEHUH 3a/1a4 Ha JBUKEHUE; PEIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 334yl
Ha HauOOJIbILIME U HAUMEHBIIINE 3HAUYEHUS], HA HaX0X/IEHUE TyTU, CKOPOCTH U YCKOPEHUS;

- yMeThb ONEpUpPOBaTh MOHATHSAMU: palUoOHaIbHAs (YHKIMs, IOKa3aTenbHas (QYHKIUS,
crernieHHast QyHKIMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUH, 0OpaTHBIE
(GyHKLUHU; YMEHHE CTPOUTh TIpadUKU HM3YyYEHHbIX (QYHKUUH, HCMONb30BaTh rpaduKud MpU
U3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33134 U3 APYTrux Y4eOHBIX MPEIMETOB U
3aJa4 U3 peaNbHOM KU3HH; BbIpaXaTh (POpMYIaMU 3aBUCUMOCTH MEX/y BEJIMUNHAMM;

- YMETh pelaTh TEKCTOBBIE 3aJJa4l Pa3HbIX TUIIOB (B TOM YHUCJIE€ HA MPOLIEHTHI, JOJU U YacTH, Ha
JBIDKEHUE, padoTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Jaud U3 OOJIACTH YNpaBJICHUS
JMYHBIMU M CEMEUHBIMU (PMHAHCAMM); COCTABIIATH BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBMIO 3aJayd, HCCICAOBATh IIOJYYEHHOE peUIeHue U  OLCHUBATh
IPaBI0N0I00HOCTH PE3yJIbTAaTOB;

- yMeTb OIepUpoBaTh MOHATUAMU: CpeJHee apu(MeTHdyeckoe, MeuaHa, HauOoibllee U
HauMEHbIlIee 3HAYEHMsI, pa3Max, JUCIEpCHs, CTaHJApTHOE OTKJIOHEHUE YHUCIOBOTO Habopa;
yMETh U3BJIEKaTh, HHTEPIPETUPOBATh HH(POpPMAIMIO, NPEJCTAaBICHHYIO B TalOiMIax, Ha
auarpammax, rpaukax, OTpPaXKalollyl0 CBONHCTBA pEAJIbHBIX MPOLECCOB U  SBJICHUM;
NpeACTaBIATh HHPOPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HcCeloBaTh CTaTHUCTHYECKUE
JTaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IrpapuuecKrux METOAOB U 3JIEKTPOHHBIX CPE/ICTB;

- YMETb OINEpPUPOBATH MOHATUSMHU: CIy4ailHBIH ONBIT W CIydyailHOE COOBITHE, BEPOSTHOCTDH
CIIy4alHOrO COOBITHSI; YMEHHUE BBIYMCIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM TIpadUuecKux
METO/IOB; MPHUMEHATh (OPMYINbI CIOXKEHHS M YMHOXEHHS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTtel U (opMynbl TpU pElIEHUH 3a7ay; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHIA;
3HAKOMCTBO CO CIy4alHBIMU BEIWYMHAMU; YMEHHUE NPUBOIUTH IIPUMEPHI IIPOSBIICHUS 3aKOHA
OO0JIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETb OIEPUPOBATH IOHATHUAMH: TOYKA, IpsiMas, IJIOCKOCTb, IIPOCTPAHCTBO, IBYI'PAHHBIN
YIOJ, CKpPEIIMBAIOIIMECS MpsAMbIC, MAPAUICIBHOCTh U MEPHEHIUKYISPHOCTh MPSAMBIX U
IJIOCKOCTEH, Yrosl MeXAy INpPSIMBIMHM, YIrOJ MEXKIAYy IPsAMOM M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMH, PACCTOSIHUE
MEXY TUIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh MPU PELICHUHU 33/]a4 U3y4YeHHbIE (PAKTHI U TEOPEMBbI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MUPA;

- yMeTb OIEpUpOBaTh MOHATUSMH: MHOTOIPaHHHMK, CEYEHHWE MHOTOrpaHHHMKa, KYO,
napajuiesienune, npusma, nupamuia, Gurypa u noBEpXHOCTh BpaIIeHUs, HUIMH]P, KOHYC, HIap,
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chepa, cedeHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYca,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO INapajljielIenuIeaa, MUpaMUuabl, IPU3MBbl, LWIMHAPA, KOHyca, IIapa; yMEHHUe
n300pakaTh MHOTOTPAaHHHKH U TMOBEPXHOCTH BpAIIECHUS, UX CEUCHHS OT PYKH, C IOMOIIBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE pacClO3HABaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATD [TPaBUJIbHBIE MHOTOIPaHHUKH;

- yMeTb ONEpUpPOBaTh IOHATUAMHU: JABMKEHHE B IPOCTPAHCTBE, I0J00HBIE (UIYpHl B
IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOIICHHE IUIONIA/ICH IMOBEPXHOCTEH M OOBEMOB IOJI0OHBIX
(Guryp npu peieHuu 3aay;

- YMETb BBIUUCIATH T'€OMETPHUYECKHE BEIMYMHBI (JIMHA, YTOJI, IUIOMAAb, O0BEM, IUIOMIATh
IOBEPXHOCTH), UCTIOJIb3Ysl N3yYEHHbIE (POPMYJIIBI U METO/IBI;

- YMETh OINEpPUPOBATH MOHITUSIMU: MPSIMOYIOJbHAs CUCTEMA KOOPJIMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAJSIPHOE IPOU3BEIEHUE, YTOJI MEXIYy BEKTOpaMH, CymMma
BEKTOPOB, MPOU3BEACHUE BEKTOpPAa HA YHWCIO; HAXOJUTHh C MOMOINBI0 H3YYEHHBIX (hopmMyn
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMH;

- YMeTb BbIOMpaTh NOAXOJSALIMM HM3yYEHHBIH METOJ JUIsl PELICHHUS 3aJadd, paclo3HaBaTh
MaTeMaTHuecKue (pakThl 1 MaTeMaTHYECKHe MOJEIU B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX,
B HCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBl MATEMATUIECKUX OTKPBITHM POCCUMCKON U MUPOBOM
MaTEeMaTUYECKON HAYKH.

- YMETh OINEpUPOBATH IMOHATHSAMH: OIpEAEICHUE, aKCMOMa, TeopeMma, CIIEJCTBHE, CBOWCTBO,
IPU3HAK, J0Ka3aTebCTBO, PABHOCUIIbHBIE (POPMYIIUPOBKH; YMEHHE (GOPMYIUPOBATH 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKICHUE, IPUBOAUTH PUMEPHI U KOHTPIIPUMEPHI, UCIIOIb30BaTh METO/]
MaTeMaTUYECKON MHIYKLUH; MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHMs IPU PEIICHUU 3a7ad,
OLICHUBATh JIOTUYECKYIO MTPaBUIIBHOCTh PaCCyKICHUIH;

- YMETb OIEPUPOBATH MOHATUSMHU: MHOXECTBO, ITOAMHOXKECTBO, ONEPALMU HAJ MHOYKECTBaMU;
YMEHHME HCIIOJIb30BATh TEOPETUKO-MHOXXECTBEHHBIM ammapaT Jisi ONMCAaHUS peallbHbIX
IPOILIECCOB U SIBJICHUH MPH pEIIEHUH 33]1a4, B TOM YHUCIIE U3 IPYTUX YU€OHBIX MPEIMETOB;

- YMEThb OIEpUpPOBaTh MOHATUAMHU: rpad, cBA3HBIA rpad, AepeBo, HUKI, rpad Ha MIOCKOCTH;
yMEHHUE 3aJlaBaThb W OMUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHU; HCIOJB30BaTh rpadbl Impu
pELIeHNH 3a/]a4;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHSIMHU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHUCIIO MEepecTaHoOBOK; OumHOM HpIOTOHA; ymMeHHEe NpPUMEHATh KOMOHWHATOpHbIE (AaKThl U
paccyXIeHHus [UIsl pEeLICHNs 3a/1a4;

-yMETb OIEPHPOBATH MOHATUSAMH: HATYpPaAIbHOE YHCJO, LIEJI0€ YHCIO0, OCTATOK MO MOJIYIIIO,
pallMOHAJIbHOE YHCJIO, WPPAlMOHAIBHOE UHUCIIO, MHOXECTBA HATypPaJbHBIX, LEJBIX,
palMOHATIbHBIX, JEWCTBUTENBHBIX UHCEN; YMEHUE UCIOJIb30BaTh MPHU3HAKU JEJIUMOCTH,
HalMEHBIIMKA OOIMHA JeTuTeNh M HauMeHbllee olliee KpaTHoe, anroputM EBkiamna mnpu
pELIeHNH 3a]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMUA CUCTEMAaMH CUUCIICHUS;

- yMeThb CBOOOJHO ONEpPHpPOBAaTh TMOHATHSAMM: CTENEHb C ILEJbIM IO0Ka3aTeleM, KOpeHb
HaTypaJIbHOM CTENEHU, CTENEeHb C PallMOHAJIBHBIM IOKa3aTelieM, CTENEeHb C JIeHCTBUTEIIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, JIorapudmM ducia, CHHYC, KOCUHYC U TAHTE€HC NPOU3BOJIBHOTO
LV (WEK

- YMETb ONEpUpPOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHHH M HEPaBEHCTB, PaBHOCWJIBHOCTh YPAaBHEHMI, HEPABEHCTB U
CHCTEM, DAalMOHAJbHBIE, MUPPALMOHATIBHBIC, TOKa3aTelbHbIe, CTENEeHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUUECKHE YpaBHEHHs, HEpPaBEHCTBA M CHCTEMbl, yYMEHHE pelllaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MIOMOILBIO PA3IMUYHBIX IPUEMOB; PEIIATh YPaBHEHUS, HEPABEHCTBA U
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CHCTEMBl C MapaMeTpoM; MPHUMEHATh YpPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMBbl Ul pEIICHUsS
MaTeMaTHUYECKUX 3a]a4 M 3a/1a4 U3 PA3IUYHbIX 00JacTel HAYKU U peaibHON JKU3HU;

-yMeTb CBOOOIHO ONEPUPOBATH MOHATUAMMU: Ipaduk GyHKIMU, 0OpaTHAst QYHKIMSL, KOMIIO3ULUSL
bynkuui, nuHeiiHas QyHKUOUS, KBajpaTHuHas (YHKOMA, CTENeHHas (QYHKOUS C LENbIM
1oKas3aresjaeM, TPUIOHOMETpUYeCcKHe (DYHKIMH, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIIMH,
nokaszaresbHas U Jorapupmuueckas GyHKINN; YMEHUE CTPOUTH IpaduKu (PYHKIUI, BHIIOTHSITH
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

- YMEThb HCHOJb30BaTh rpaduku (YHKIMHA Ui W3Y4eHHUsS TPOLECCOB M 3aBHCUMOCTEH MpH
pELICHUH 33134 U3 APYrUX Y4eOHbIX IPEAMETOB U U3 PeabHOM JKU3HU; BhIpAaXXaTh (GopMysaMu
3aBHCUMOCTH MEX/y BETUUYNHAMH;

yMeHHEe CBOOOJHO ONEpPUPOBATH MOHATHUAMHU: YETHOCTb (PYHKLUH, MEPUOAUYHOCTh (DYHKIHMH,
OTPaHMYEHHOCTh (PYHKIMHM, MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (PYHKIMH, HauboJblIee U
HalMEHbIIIee 3HaUeHUs! (PYHKIIUN Ha IPOMEXKYTKE; yMEHHUE ITPOBOIUTh HCCIIEJOBaHUE (PYHKIIUY;
YMEHHUE HCIONB30BaTh CBOWCTBA M rpaduku (YHKIMN JJIs peIIeHUs] YpaBHEHU, HEPAaBEHCTB U
3aJa4 C MapaMeTpaMy; H300pakaTh HAa KOOPAMHATHOM IUIOCKOCTM MHOXECTBAa pELICHUH
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATHSAMM: IIOCIEIOBATEILHOCTh, apudMeTHuecKas
nporpeccusi, TE€OMETpPHYECKash Mporpeccus, OECKOHEYHO yOBIBaloOmasi TeOMETpHUYECKast
porpeccusi; yMEHUe 3a/1aBaTh IOCJIEA0BATEILHOCTH, B TOM UYHUCIIE C MOMOLIbIO PEKYPPEHTHBIX
dopmyu;

- YMeTh ONEpPUPOBATh MOHATHAMM: HENPEPHIBHOCTh (YHKLHHU, aCUMITOTHI rpaduka (yHKLIUH,
nepBasi ¥ BTOpast MPOU3BOAHAS (DYHKIMH, TEOMETPUICCKUN U (PU3UIECKUI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbI UHTerpall; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (yHKIUY;
YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIMU (DYHKITHIHA,
HaXOJUTh YpaBHEHHE KacaTelbHOU K rpaduKy QyHKIUH;

YMEHHE UCIOIb30BaTh MPOU3BOAHYIO IS UCCIENOBaHHUA (QYHKIUH, I HaXOXKICHUS
HaWJIyYIllero peleHus B IpUKIaJIHbIX, B TOM YHCJIE€ COLUAIBHO-3KOHOMUYECKUX U (PU3HUECKUX
3aadax, Uil ONPENEICHUs CKOPOCTH M YCKOpPEHUS; HAXOOUTh IUIOMIATH W 0O0BEMBI GUTYp C
IOMOIIBI0 MHTErpajia; MPUBOJUTH HMPUMEpPbl MaTEeMaTHYECKOTO MOJEIMPOBAHUS C TOMOIIbIO
nudepeHInaIbHBIX YPaBHEHUH;

- YMETh ONEPHPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONpPSKEHHbIE KOMIUIEKCHBIE 4HCHa,
MOIyJdb W apryMEHT KOMIUIEKCHOTO 4YHuclia, ¢opMa 3amicH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpamdeckas); yMeTb  IPOU3BOJAUTH
apru(MeTHIECKHe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH;, TPUBOJUTH MPUMEPHI UCIIOIb30BAHUS
KOMILJIEKCHBIX YHCE,;

- YMeTh CBOOOJIHO OTIEPHUPOBAThH MOHATUSAMH: CpeaHEe apuPMeTHIecKoe, MeInaHa, HanOobIee
U HauMeHbIlee 3HAYeHMs, pa3Max, IUCIEPCUs, CTAaHAAPTHOE OTKJIOHEHHE ISl OIHMCAaHUS
YHCIIOBBIX JAHHBIX; YMEHHE WCCIEeNOBaTh CTAaTHCTHYECKHWE JaHHBIE, B TOM YHCJIE C
OpUMEHeHHEeM TIpaUUecKuX METOJ0B M 3JEKTPOHHBIX CPEACTB; TIpadUUYecKH HCCIEe0BATh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO TarpaMM pacCeUBaHMsI U JIMHEHHOHN perpeccu;

- YMeTb HaxOJUTh BEPOSTHOCTU COOBITUH C HCHOJB30BAHUEM TpapHUUECKUX METOJIOB;
NPUMEHSTH JUI pelIeHus 3a1a4 (OPMYJIbl CIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, POpMYITy
IIOJTHOM BepOsITHOCTH, (opmyiny bepHymnn, koMOuHaTOpHBIE (AKTBI U (POPMYIBI; OILIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpPUPOBATH TOHATHAMH: CIydaiiHas BEIMYHHA,
pacripesielieHie BEpOSATHOCTEH, MaTeMaTHYecKoe OXHJaHUe, AMUCIEepCUss M CTaHJapTHOE
OTKJIOHEHUE CIyJaiiHOW BENMYMHBI, (YHKIMH PACIpEesieHHs] W IUIOTHOCTH PaBHOMEPHOTO,
[I0Ka3aTeIbHOr0 U HOPMAJIBHOTO pacripeieseHnid; yMEHUE HCI0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacrpeneneHui A perieHus 3a1a4; 3HaKOMCTBO C MMOHITHSMU: 3aKOH OOJIBIINX YMCEIT, METOJIBI
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BbIOOPOYHBIX UCCIIEOBAHUN; YMEHHE IPUBOANUTh IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOIHBIX M OOLIECTBEHHBIX SBIICHHSX;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATHSAMM: TOYKA, HpsAMasi, IUIOCKOCTb, IMPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMM YroJ, ABYTPAHHBIM yroJI, TPEXTPaHHBIM YroJl, IEpeceKaroIuecs,
HapaJuleJIbHbIE U CKPEILMBAIOIIUECS MPSAMBIE, IAPAJUIEIbHOCTD U MEPIEHIUKYIIPHOCTD MPSAMBIX
U IUIOCKOCTEH, yroJl MEXAY IPsSMBIMH, YroJl MEXKIY IPSAMOM M INIOCKOCTBIO, YroJl MEXIY
IUIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh IPU PELIEHUH 3ajady H3y4deHHblEe (DaKThl U TEOPEMbI
IUIAHUMETPUH;, YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB B OKpPYKAIOLUIEM MHUPE; YMEHHUE
OIEpUPOBaTh  MOHATHSAMM:  MHOTOTPAHHHMK, CEYCHME  MHOIOIDAHHUKA,  IPaBUJIBHBIN
MHOTOTpaHHHK, [IPU3Ma, TUpaMuaa, PUrypa U MOBEPXHOCTh BpAICHUS, IIHJIUHIP, KOHYC, 1Iap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHApA, NapaylellbHble OCH WU
OCHOBaHMIO, CEUYECHHE IIapa, IUIOCKOCThb, Kacaromasics cgepsl, LWIMHAPA, KOHYCAa; YMEHHUE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKH, (UIYpbl M TOBEPXHOCTH
BpaIllEHUs, UX CEYEHHUs, B TOM YHUCIIE C IIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSITh
CBOWCTBA I€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIHUPOBAThH OINPEACIICHUS U3y4aeMbIX
¢Guryp, BbIABUIAaTh TUIIOTE3bI O CBOMCTBAX U NMPU3HAKAX F€OMETPUUECKUX (UTYP, 0OOCHOBBIBATH
WIN ONPOBEPrarh HUX; yMEHHE NMPOBOAMUTH KiIAacCHU(PUKALUIO GUIYp MO pa3IUyYHBIM IpPU3HAKAM,
BBINOJIHATh HEOOXOAUMBIE JTOTIOJIHUTEIbHBIE TIOCTPOCHHUS;

- yMeTb CBOOOJHO OIEPUPOBaTh MOHATUSAMM: IUIOIIAAb (GUIypbl, 00beM (UIYpbl, BeIUYHMHA
yIJla, pacCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMH, PACCTOSHHUE MEXKIY
IUIOCKOCTSIMH, IUIOINAAb cdepbl, IUIOMAAb IOBEPXHOCTH MNHUPaMH[bI, IPHU3MBbI, KOHYCa,
IMHPa, 00beM Ky0a, IPSIMOYTOJIBHOTO TMapajuiesienuneia, MTUupaMuabl, TPU3MbI, HIHHIPA,
KOHYca, [l1apa; yMEHHEe HaXOUTh OTHOILIEHHE 00BEMOB MOJO0HBIX (HUTYD;

- yMeTh CBOOOJIHO ONEpUPOBAaTh MOHSTHUSIMM: ABM)KEHUE, MapaJlIesIbHbII MEPEeHOC, CUMMETPHUS
Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHME MOJ00Us, MOJO0OHBIE (UTYPHI;
YMEHHME paclo3HaBaTb paBHblE U MOA0OHBIE (UIYpbI, B TOM 4YMCIE B NIPUPOJIE, HCKYCCTBE,
apXUTEKType; YMEHHUE UCIOJIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIoUIa/lb, 00bEM) MpHU PELIEHUN 3aa4 U3 APYruX y4eOHBIX MPEIMETOB
Y U3 PEAJIbHON KU3HU;

- YMeThb CBOOOJHO ONEPUPOBATH MOHATHUSMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpPAUHAT, BEKTOP,
KOOpAMHAThl TOUYKH, KOOPJUHATBl BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOPA Ha YHUCIIO,
pa3ioKeHue BeKTopa IO 0a3ucy, CKaIspHOE MPOU3BEIEHHE, BEKTOPHOE IPOM3BEACHUE, YOl
MEXy BEKTOpaMH; YMEHHUE HCIIOJIb30BAaTh BEKTOPHBIA M KOOPAMHATHBIM METOJ ISl PELICHHUS
FeOMETPUUECKUX 33aJad M 3aJad JAPYTUX Y4eOHBIX MPEIMETOB; OIEPUPOBATH MOHATUSIMHU:
MaTpuna 2x2 1 3x3, OnpeaeNuTeab MaTPULbL, TEOMETPUYECKUI CMBICI OIIPENETUTENS;

- YMETb MOJEJIMPOBATh pEaIbHbIE CUTYallMM Ha S3bIKE MATEMAaTUKH; COCTABISATH BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI II0 YCIOBHIO 3a/adyM, HCCIEN0BaTh IOCTPOCHHBIE
MOJIEJIM C HWCIOJIb30BaHUEM amrmapaTa anreOpbl, MHTEPIPETHPOBATh MOJYUYEHHBIM pe3ynbTaT;
CTPOUTh MaTEMaTHUECKHUE MOJEIU C MOMOIIBI0 T€OMETPUUECKUX MOHATHM M BEJIMYUH, PELIaTh
CBA3aHHBIE C HHMMM IIPaKTHYECKHME 3aJa4yd; COCTaBIIATh BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IIOJIyYEHHBIM pe3yJabTaT; pellaTh NPUKIAJHBIE 3aJadyd  CpPEACTBaMH
MaTeMaTHYeCKOro aHajau3a, B TOM YHCIE COLMAIBHO-3KOHOMHUYECKOTO M (PU3HUYECKOIrO
XapakTepa;

- yMeHue BbIOMpaTh MNOAXOASAIIMNA METOJX JUIsl pelieHHs 3aJadud; MOHMMAaHHE 3HAUYMMOCTHU
MaTeMaTHUKd B M3YyYEeHHM NPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBJICHUN; yMeEHUe
pacrno3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMaTHKU B HMCKYCCTBE, YMEHHE IMPHUBOJUTH MPHUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUICKON U MUPOBON MAaTeMaTUYECKON HAyKH
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- yMeThb ONEpUpPOBaTh TMOHATHSAMU: palUoOHaIbHAs (YHKIM, IOKa3aTenbHas (QYHKIUS,
crerneHHast QyHKUMA, JorapupmMudeckas GpyHKIUSA, TPUTOHOMETpUYeckue (QpyHKIUN, 0OpaTHbIE
(GYHKLUU; YMEHHE CTPOUTh IpaUKd M3Y4YEHHBIX (QYHKIUM, HCIOIB30BaTh I'padUKu IpH
U3YYEHHUH TMPOIIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3a7ad U3 APYrHX y4eOHBIX MPEIMETOB U
3ajjay U3 pealibHOM KHU3HU; BBIpAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]y BETMUNHAMU;

- YMETb ONEpUpPOBATh MOHATHUSMHU: TOXKIECTBO, TOXKIECTBEHHOE NMpEoOpazoBaHHE, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUIH M HEPABEHCTB, PAaBHOCWJIBHOCTb YPABHEHUH, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIC, MPPALMOHAIBHBIC, TOKa3aTelbHbIe, CTENCHHbIE, JIorapu(MUUecKue,
TPUTOHOMETPUUYECKHE YpPAaBHEHMs, HEPAaBEHCTBA M CHUCTEMBl; YMETb pellaTh YpaBHEHMS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PAa3IMYHBIX [IPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; MPUMEHSATh YpPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMBbl Ul pEIICHUS
MaTeMaTHYECKUX 33]a4 ¥ 3a/1a4 U3 PA3IUYHBIX 00J1acTel HAYKH U peallbHOW KHU3HM;

- YMeTb CBOOOJHO ONEPUPOBAThH MOHATUSAMU: JBI)KEHUE, MapajUIebHBIA MEPEHOC, CUMMETPUS
Ha IUIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHe MOAO0OMs, MOAOO0HBIE (GHUTYpHI;
yYMETh paclo3HaBaTb PaBHblE M IOJOOHBIE (UIYpbl, B TOM YHUCIE€ B HPUPOJE, UCKYCCTBE,
apXUTEKType; YMETh HCIIOJIb30BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOIUTh T'€OMETPHYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIAaAb, 00BEM) IPU PELICHUHU 33a]a4 U3 JPYTUX YU4eOHBIX IPEIMETOB
Y U3 PeaIbHOMN KU3HU

- yYMeTb OIIEPUPOBaTh IMOHATUSAMHU: pALMOHAJbHBIE, HPPALMOHAIbHBIE, IIOKa3aTelbHBbIE,
CTETIEHHBIE, JTOTapu(PMUUECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABCHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMM: MPSAMOYTOJbHAsl CUCTEMa KOOPAMHAT, KOOPJMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, Yrojl MEXAYy BEKTOpPaMH, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpPA HA YUCIO; HAXOIUTh C IOMOILBI0 H3YYEHHBIX (hopMyi
KOOPJIWHATHI CEPEeTMHBI OTPE3Ka, PACCTOSHUE MEXKITY IBYMS TOUKaMHU

- yMeThb CBOOOJHO OIEpUpPOBaTh MOHATUAMHU: Tpaduk QyHKIUM, oOpaTHas QyHKIUS,
KOMIO3UIMSA (QYHKIUH, JNUHEWHas (QyHKUMs, KBagpaTuyHass (yHKIUS, CTENEeHHass (QYHKIHS C
[eNbIM [OKa3aTeleM, TpPUTOHOMETpUYeckre (YHKIMM, OOpaTHbIE TPUTOHOMETPUUECKUE
GyHKIMM, MMOKa3zareiabHas U jorapudmuueckas QyHKIUU; YMETh CTPOUTH rpa@uku (yHKIH,
BBINOJIHATH NpeoOpazoBaHus rpaduKoB (PyHKIIHIA;

- YMEThb HCIOJb30BaTh rpaduku (QYHKIHMHA Ui W3YYEHHUS TPOIECCOB M 3aBHCUMOCTEH TpH
pELIeHNH 33134 U3 APYrUX Y4eOHBIX MPEAMETOB U U3 PeaJbHOM >KU3HU; BhIpaXXaTh (popMyIaMu
3aBHCUMOCTH MEX/y BeJTUUNHAMH;

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: YETHOCTh (YHKIUH, MNEPUOJUYHOCTb (YHKIHUH,
OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (PYHKIIMH, SKCTpEMYM (PYHKIMH, HauOoJblIee U
HalMEHbIIIee 3HaYeHUs! (PYHKIIUN Ha IPOMEXKYTKE; yMETh POBOAUTH HCCiel0BaHue (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOWCTBA M Ipaduky (GYHKIWH U pelICHUsS ypaBHEHHUH, HEPABEHCTB U
3aJa4 C MapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTM MHOXKECTBA pELICHUN
yYpaBHEHHIA, HEPABEHCTB U MX CHCTEM

- YMeThb HCHOJb30BaTh IMpPH PEIICHUH 3a/a4 HM3y4eHHbIe (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHE OIICHUBAThH pa3Mephl 00bEKTOB OKPYKAFOIIET0 MHpa

- yMeTb ONEpUpOBaTh MOHATUAMHU: JBI)KEHHE B IPOCTPAHCTBE, M0A00HBIE (UTYpBI B
IPOCTPAHCTBE; HWCIIOJF30BaTh OTHOIICHHWE TUIOMIA/IEH IMOBEPXHOCTEH W OO0BEMOB ITOJTOOHBIX
¢Guryp npu pemeHuu 3aay;

- YMEThb BBIYMCIATH T€OMETPHUECKUE BEIMYHMHBI (IJIMHA, YTOJI, TUIOMAab, O0BEM, IUIOMIAIb
MOBEPXHOCTH ), UCTIOJIb3Ys U3yYCHHbIE (DOPMYIIBI U METO/IBI.

U3ydeHHBIE (POPMYITBI U METOJIBI.
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_ YYPEXIEHME BBICIIET'O OBPA30BAHVII
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»

PIYTUC

DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK

PTYTVIC

Aucm 12

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJILHOM JUCIIUILIMHBI

2.1. O0beM TUCHUIINHBI H BBl y4eOHOH padoThI

Buna yueOHoii padboThl

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHIJIMHBI 258
B T.Y.

OcHoBHoOE cojiepKkaHue 234
BT. 4.

TEOpETUUECKOe 00yUueHue 113
MPaKTUYECKHUE 3aHATUS 117
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (COdep:KaHue 56
NPHUKJIATHOT0 MOIYJIA)

BT. 4.

TEeOpeTu4ecKoe o0ydyeHue 4
MPaKTUYECKHUE 3aHATHUS 52
KoncyabTanuu 4
IMpomeskyTouHasi arTecTanusi (3xk3amen) — 1,2 cemectp 24

12




DEJEPAJIBHOE TOCYOAPCTBEHHOE BHOJI’)KETHOE OBPA3OBATEJIbBHOE CMK
R y‘H’E)}():[EHV[E BBICILIETO OBPABQBAHVIH PITYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
Aucm 13

2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

HauMmeHnoBaHnue Conep:xanue yueOHOro Matepuasa (OCHOBHOE U PO(deccHOHAIBLHO-OPHEHTHPOBAHHOE), ?{g:ﬁ: dopmupyembie
pa3aesioB U TeM JIadopaTopHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAYJIb (IPY HAJTMYHM) KOMIIETEeHI[MH
1 2 3 4
OcHoOBHOE co/lep:KaHue
Paznen 1. IloBTopenue
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro Matepuania
Lenb H 3a7a4ud | ba3oBble 3HAHWS M YMCHHS 10 MaTeMaTWKe B MPO(ECCHOHATbHON M B TMOBCEIHEBHOMW | 2
MaTeMaTUKU MIPH | JeITEALHOCTH.
OCBOCHHH CNEHUANBHOCTH | KOMOMHUPOBaHHOE 3aHATHE
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasa 2
‘-Incna 158 BBIYUCJIICHUA. I[efICTBHﬂ HaOd TIIOJOXKUTCIbHBIMU U OTpI/IHaTCJ'II)HI)IMI/I qucJiiaMu, O6BIKHOB€HHI>IMI/I 158 OK-O]_
Bripaxxenus U | TECATUYHBIMU APOOSMHU.
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, GOpMYITbl COKPAIIEHHOTO YMHOKEHHUSI.
Komb6unnpoBanHoe 3aHstue
Tema 1.3 IIpodeccuonaibHO-OpHEeHTHPOBAHHOE  coAep:kaHue  (coAep:KaHWe  NPUKJIATHOTO 4

['eomeTpus Ha mIOCKOCTH

MO/1YJIfA)

Bunel ninockux ¢Guryp u ux miomaib.
[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M B KypCE€ T€OMETPUH Ha IJIOCKOCTH

HpaKTI/ILICCKOC 3aHATUC




"2y | ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CMK

,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PIYTUC

. «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 14

Tema 1.4 Copepxxanne yaeOHOT0 MaTepuana
[IponieHTHBIC [IpocTeie mpoLEHThI, pa3Hble CIOcOObI MX BhruKciaeHUs. CI0XKHbIE MPOIICHTHI
BBIYMCIICHUS [IpakTHueckoe 3aHsATHE
Tema 1.5 Coneprxkanue yueOHOro Matepuania
YpaBHeHUs u | JIuHelinple, KBaipaTHbIE, IPOOHO-TMHENHbIEC YPABHEHHS U HEPABEHCTBA
HEpaBEHCTBA [IpakTrueckoe 3aHsiTHE
Tema 1.6 Copep:xanue yueOHOro MaTepuana

Cucremsl ypaBHEHUH U

CrocoObl  pemieHUs] cUCTEM JUHEHHBbIX ypaBHeHUH. [lomsTus: marpuma 2x2 u 3x3,

HEPABEHCTB onpeaenutenb Matpulbl. Meton I'aycca. CucreMbl HelnMHEWHBIX ypaBHEHUH. CucCTeMbI
HEPaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE

Tema 1.7 Coneprxanue yueOHOro MaTepuasa

Bxo1HOM KOHTPOJIb

Brruncienus u npeo6pa30BaHI/151. ypaBHeHI/IH " HCPAaBCHCTBA. FCOMeTpI/IH Ha IJIOCKOCTHU

KonTtponbHas pabora

Paznen 2 Ilpsimble u

IJIOCKOCTH B
NPOCTPAHCTBE

Tema 2.1. Coneprxanue yueOHOro MaTepuasa

OcHoBHbIE noustus | [Ipeagmer crepeomerpun. OCHOBHBIE NOHATHA (TOYKA, MpsiMasi, MJIOCKOCTh, IPOCTPAHCTBO).
CTEPEOMETPUHU. OcHoBHbIE akcHOMBI cTepeomeTpun. [lepecekaroninecs, napauieabHble U CKPEIIUBAIOIINAECS

Pacnonoxenue npsmMeix u
IJIOCKOCTEN

npsimble. [Ipu3Hak U CBOMCTBO CKpemMBaromuXcs NpsMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
¢buryps.

KomOunupoBanHoe 3aHsATHE

OK-01
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,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA M1 CEPBUCA»
PIYTUC Aucm 15

Tema 2.2. Copepxxanne yaeOHOT0 MaTepuana
[TapamiensHOCTB [lapannensubie mnpsiMas u  1wiockocTs. Ompenenenue. Ilpusnak. CaoiictBa  (c
OpsAMBIX,  OpAMOM M | moka3aTenbcTBOM). [lapamensHble 1iockoctu. Omnpenenenue. [lpusnak. CpoiictBa (¢

IIJIOCKOCTH, IIOCKOCTEH

JTIOKa3aTesbcTBOM). TeTpadap u ero aneMmeHTsl. [lapamienenumnen u ero anemMeHTsl. CBONCTBA
MPOTUBOIIOJOKHBIX TIpaHed W JuaroHajedl mnapawienenunena. IloctpoeHue ceueHuil.
Pemenue 3agay.

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.3.
[MeprieH MK YIIAPHOCTD
IPSIMBIX, IIPSMOU |
[IJIOCKOCTH, IUIOCKOCTEMN

Coneprxkanne yueOHOro MaTepuania

Ilepnennukynsapueie npsmMsle. llapamiensHble npsMele, NEPHEHAUKYISPHBIE K IUIOCKOCTH.
[Ipu3Hak NepneHAUKYISIPHOCTH NPAMOM U IUIOCKOCTH. JlokazarenscTBo. Ilepnenaukynsap u
HakJoHHadA. [lepneHnukynspHble MIOCKOCTH. [Ipu3HaK mepneHAUKYISIPHOCTH IUIOCKOCTEH.
Jloka3arenbCcTBO.

PaccrosiHus B mpocTpaHcTBe

KomOunupoBanHoe 3aHsTHE

Tema 2.4. Coneprxanue yueOHOro MaTepuaa
Teopema 0 TPEX [ Teopema o Tpex meprenmukymspax. Jl0Ka3aTeabcTBO. YTON MEKIY HPSIMOIl H MIOCKOCTHIO.
TICPHCHARKYIApax Yroa Mexay II0CKOCTSIMU

KomOunupoBaHHoe 3aHATHE
Tema 2.5. IIpodeccnonanbHO-OpMEeHTHPOBAHHOE  coep:kaHUe  (coaep:KaHMe  NPHUKJIATHOIO
[TapannensHele, MO/1YJIAA)
MePIEeHIUKYIISIPHBIE, AxcuoMbl ctepeomeTpun. llepneHIuKyIIpHOCTh NPSIMOM M IUIOCKOCTH, MapalljIeIbHOCTb
CKPEINBAIOIINECS JBYX NPAMBIX, EPIEHIUKYJISAPHBIX INIOCKOCTH, NEPIEHIUKYIPHOCTD MJIOCKOCTEN
npsiMble [IpakTHyeckoe 3aHsTHE
Tema 2.6. Coneprxanne yueOHOTO MaTeprana

15
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Pemenne 3amau. Ilpsmbie
u IUIOCKOCTH B
IIPOCTPAHCTBE

PacnonoxeHne mnpsAMBIX M IUIOCKOCTEM B MpOCTpaHCTBe. llepneHAuMKylIspHOCT U
NapajuIeIbHOCTD NMPSAMBIX U IIockocTel. CKpelnBarommecs npsmble

KonTponbnas pabora

Pazgen 3. Koopaunarsl
U BEKTOPbI

Tewma 3.1 Copep:xanue yueOHOro MaTepuana

JlexkapToBbl KOOpAMHATHI | JlekapTOBBI KOOPAMHATHI B IpocTpancTBe. [Ipocreiinme 3aqaun B koopAauHatax. Paccrosnue

B IIPOCTPAHCTBE. | MEXAY ABYMS TOUYKAMU, KOOPJUHATHI CEPEINHBI OTPE3Ka OK-01
Paccrosmune MEXAY | KoMOMHUPOBAaHHOE 3aHATHE

TBYMSI TOYKAMH.

Koopnunarsl  cepenussl

OTpe3Ka

Tema 3.2 Coneprxanne yueOHOT0 MaTepuasa OK-01
Bexropsl B | Bektopsl B mpocTtpancTBe. CI0K€HHE M BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha

MIPOCTPAHCTBE. yucio. Kommianapueie BekTopsl. CKansipHOE MPOU3BEAEHUE BEKTOPOB. Paznoxenue BekTopa

Yron Mexay BEKTOpaMHU.
CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

II0 TPEM HEKOMIUIAaHAapHBIM BeKTOpaM. KoopanHaTel BeKTOpa, CKaIIpHOE INPOU3BEICHHE
BEKTOPOB B KOOPJIMHATAX, YrOJ MEXAY BEKTOPAMM, YroJl MEXIy HPSMON U INIOCKOCTBIO,
YOI MEXAY IJIOCKOCTSIMU. Y PAaBHEHHUE IUIOCKOCTH. ['€OMEeTpUYECK il CMBICI ONPEAEITUTENS
2x2

KomOunupoBanHoe 3aHsTHE

Tema 3.3

IIpakTuxo-
OPUEHTUPOBAHHBIE
3a/1a4d Ha KOOPJAWHATHOM

IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE
MOIYJIs1)

cojiep:kaHue  (colep:KaHMe  MPHUKJIATHOTO

KOOleI/IHaTHaSI IIOCKOCTh. BrruncieHnue paCCTO}IHI/Iﬁ U IUIolIaAged Ha MJIOCKOCTH.
KommuecTBenHbIie pacyCThbl
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IINIOCKOCTHU HpaKTI/I‘-IeCKOC 3aHATUC
Tema 3.4 Coneprxkanue y4eOHOT0 MaTepuaia
Pemenue 3a7a4. | JlekapToBbl KOOpJAMHATHI B MpOCTpaHCTBE. BekTopbl B mpocTpaHcTBe. CliokeHHEe U

KoopauHatsl 1 BEKTOPHI

BBIYATAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha uncio. Komiutanapasie BeKTopbl. CKalsipHOE
IIPOU3BEICHUE BEKTOpPOB. Pa3nokeHWe BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[Ipocreiimme 3amaun B KoopauHatax. KoopauHaTel BEKTOpa, pacCTOSIHUE MEXKIY TOYKAMHU,
KOOPJMHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE MPOU3BEACHUE BEKTOPOB B KOOpAMHATAX, YIrOJl
MEXKy BEKTOPAMHM, YIOJl MEXAY IIPAMOM U IUNIOCKOCTBIO, YTOJI MEXAY IIIOCKOCTIMHU

KonTponbnas pabota

Pa3pen 4. OcCHOBBI

TPUTOHOMETPHH.

Tpuronomerpuyeckue

byHkunn

Tema 4.1 Coneprxanne yueOHOT0 MaTepuana

Tpuronomerpuueckue Paguannas mepa yrna. [ToBopoT Touku BOKpyr Hadana koopauHat. OmpeneneHue cUHyca,

(GYHKIMN TPOU3BOJIBHOTO
yria, yncia. Paguannas u
rpajycHas Mepa yria

KOCHHYCA, TAaHI'€HCAa M KOTAaHIeHCa. 3HaKW CHHYCa, KOCHHYCA, TAaHI'€HCAa M KOTAaHI€HCa IO
YETBEPTAM. 3aBUCUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaH€HCOM OJIHOTO U
TOTO K€ yTia

KomOunupoBanHoe 3aHsTHE

Tema 4.2

OCHOBHEBIE
TPUTOHOMETPUIECKHE
TOXKIECTBA.

dopmyIbl TpUBEICHUS

Coneprxanne yueOHOT0 MaTepuasa

Tpuronomerpuueckue toxnecrsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YIJIOB O U - O
@dopMyIibl TPUBEICHUS

KOM6I/IHI/IpOBaHHOe 3aHATHC

OK-01
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,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 18
Tema 4.3 Copepxxanne yaeOHOT0 MaTepuana

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI U Pa3HOCTH JIBYX
YIJIOB

Cunyc u KOCHHYC
JIBOMHOT'O yria.
@opMyIBl  ITOJOBUHHOTO

yria

Cymma u pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC JABOWHOTO
yriaa. @opmynbsl MNoJ0BHHHOTO yria. IIpeoOpa3oBaHus CyMMbI TPUTOHOMETPUUYECKUX
GbyHKIMI B MpOM3BEJCHHE U IMPOU3BEACHUS B CyMMY. BbIpakeHHe TPUTOHOMETPHUYECKHX
GyHKIMI dYepe3 TaHTeHC TMOJOBUHHOTO apryMmeHTta. lIpeoOpa3zoBanus mpocTedmx
TPUTOHOMETPUYECKUX BBIPAKECHUN

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4
OyHKIMH, UX CBOHCTBA.

Conepkanue yaeOHOro MaTepuaia

Ob6nacth ompeneneHuss W MHOXECTBO 3HaueHWl ¢yHkiuil. YETHOCTh, HEUETHOCTD,

CrniocoOsl 3aJaHus | NepuoaAnYHOCTh pyHKIMHA. CriocoObl 3ajaHus (QyHKIMH

Gynkumii Komb6unupoBanHoe 3aHstue

Tema 4.5 Coneprxanne yueOHOT0 MaTepuana

Tpuronomerpuyeckue OO6acth omnpeseNeHns 1 MHOXKECTBO 3HAYEHUN TPUTOHOMETPUUECKUX (QYHKIUNA. YETHOCTS,

(GyHKIIMHM, UX CBOWCTBA U

HEYETHOCTb, MNEPUOAUYHOCTh TpUTrOHOMeTpuueckux (yHkuuid. CBoilcTBa u rpaduku

rpaduku GyHKIUR y = cos X, y =sin X, y = tg X, y = ctg X.
KoMOuHMpoBaHHOE 3aHsTHE.
Tema 4.6 Coneprxanue yueOHOro MaTepuasa
ITpeoOpa3oBanue Cxarue u pacTshkeHHue TpaQ kOB TPUTOHOMETPUUYECKUX (YHKLUH.
rpapuKoB [Ipeo6pa3oBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMHA
TPUTOHOMETPHUYECKUX [IpakTuueckoe 3anaTue
byHKIMIA
Tema 4.7 IIpodeccnona/IbHO-OPHEHTHPOBAHHOE  COAep:KaHMe  (CoAep:KaHME  NPHUKJIATHOIO
Ornucanue MO/1YJIfA)
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M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PrYTUC Aucm 19
MPOU3BOJACTBCHHBIX Hcnonb30BaHre CBOMCTB TPUTOHOMETPUIECKHX (DYHKIUI B MPOPECCHOHATBHBIX 3a/1a4aX

nmpoueccoB € IOMOIIBIO

rpadukoB GyHKIHI

HpaKTI/IHCCKOC 3aHATUE

Tema 4.8

Copepxanue yueOHOro MaTepuana

OO6parHble OO6parHbie TpuroHoMmerpudeckue GyHKuu. MIx cBOHCTBA U TpapuKu
TPUTOHOMETPUUECKHE
KomOunupoBaHHoe 3aHsTHE
byHKIIUU
Tema 4.9 Coneprxkanue yueOHOro Matepuania
Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHue tg X = a, ctg x = a. Pemienue

YpaBHCHHA U

TPUTOHOMCETPHUYCCKUX ypaBHCHI/Iﬁ OCHOBHBIX THIIOB: HpOCTGﬁIHHG TPUT'OHOMCTPUYCCKUC

HEpaBEHCTBA YpaBHEHMs, CBOAALIMECS K KBaJIpaTHbIM, peElIaeMble pa3JIOKEHHUEM Ha MHOXKUTEIHN,
OJTHOPO/IHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
KoMOuHMpoBaHHOE 3aHsTHE.

Tema 4.10 Coneprxanne yueOHOT0 MaTepuana

Cucremsl CucreMspl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUYECKHUX KomOunupoBaHHoe 3aHATHE

ypaBHEHUH

Tema 4.11 Coneprxanne yueOHOT0 MaTepuana

Pemenue 3amady. OCHOBBI

[IpeoOpazoBanre TPUTOHOMETPUYECKUX BBIpAKCHUH. PelieHne TpUrOHOMETPUUYECKHX

TPUTOHOMETPHH. ypaBHEHHU U HEPABEHCTB B TOM YHCJIE C UCIIOIH30BAHUEM CBOMCTB () YHKITHM.

Tpuronomerpuueckue KonrtponsHas pabora

byHKIIHA

Pazpen S. OK-01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 20

KoMmiekcHbIe YHCJIA

Tema 5.1 Coneprxkanue y4eOHOT0 MaTepuaia OK-01

KommnekcHble uncia [Tonarue xomiuiekcHoro yucina. ConpsKeHHble KOMIUICKCHBIE YUCIIA, MOAYJb M apryMEHT
KoMIUIeKcHOro  uyucna. @dopma 3amMcu  KOMIUIEKCHOTO — yHcia  (reoMeTpuueckas,
TPUTOHOMETpHUECKasi, anreOpanyeckas). ApuPMETHYECKHE AEHCTBHS C KOMIUIEKCHBIMU
YHCIaMU
KoMOuHMpOBaHHOE 3aHATHE

Tema 5.2 Coneprxanue yueOHOro MaTepuasa

[Ipumenenue BeinonHenue pacyeToB € IMOMOIIBIO KOMIUIEKCHBIX 4Hcen. [IpuMepsl HCHOIb30BaHUS

KOMILIEKCHBIX YUCEI KOMIUIEKCHBIX YUCEI
[IpakTnueckoe 3aHsATHE

Pasznen 6. IlpousBoanas

byHxkuum, ee

npuMeHeHHe

Tema 6.1 Coneprxanne yueOHOT0 MaTepuana

Ilonatue mnpousBoaHOM. | OnpeneneHue YUCIOBOH MOCIEI0BaTEILHOCTH U CIIOCOOBI ee 3a1aHusl. CBOMCTBAa YMCIOBBIX

@opmMynel M IpaBuia | mocienoBaTrenabHOCTeW.  OmpexpeneHue mpedena  MOCIEAOBAaTENbHOCTH.  Bbrumcienue

g depeHIpOBaHUSL npenenoB nocienoparenbHocTel. [Ipenen ¢pynkunn Ha 6eckoneuHocTH. Ilpenen pyHkmuu B OK-01
touke. IIpupamienne aprymenra. [Ipupamenue QyHkiuu. 3anaun, TPUBOJIAIINE K MOHATHIO
npou3BoHON. OnpeeseHrne Mpou3BOHON. AJTOPUTM OTHICKAHHSI TPOU3BOIHOM
KomOunupoBanHoe 3aHsaTHE

Tema 6.2 Coneprxanne y4eOHOTO MaTepuasa

IIpoussonneie  cymmsbl, | @opmyssl auddepenuupoBanus. [Ipasuna quddepeHmpoBanus

Pa3sHOCTU MNPOU3BCACHUA,

KOM6I/IHI/IpOBaHHOe 3aHATHC
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

,7@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 21

Y4acCTHOTO
Tema 6.3 Coneprxkanue y4eOHOT0 MaTepuaia
[IpousBoaHbIe Omnpenenenne cinoxkHo  GyHkmuu. [lpowsBogHass TPUTOHOMETPHYECKUX  (PYHKITUH.
TPUTOHOMETPUYECKUX [IpousBoHas CI0XHON (PYHKIIMH

¢ynkmii.  [IpousBonHas
CIIO)KHOW (hYHKIIMH

KoMOuHMpOBaHHOE 3aHATHE

Tewma 6.4 Coneprxanue yueOHOro Matepuasia
Housrne O | Tlonsitue HenpepwiBHOM ¢GyHKkimu. CBoiicTBa HenpepbiBHON ¢QyHKIMHA. CBS3b MEKIY
HEIIPEPEIBHOCTH HETPEPBIBHOCTRIO M TU(PPEpEeHIMPYEMOCThI0O (YHKIMHA B TOYKE. AJTOPUTM PpEIICHUS
yHKIHM. Meton | yepasencrs merooM uHTEpBATOB
HHTCPBAJIOB KomOunupoBaHHoe 3aHsTHE
Tema 6.5 Coneprxanue yueOHOro Matepuasia
I'eomerpruecknii u | 'eomeTpruueckuil cMbICI TPOU3BOJHON (YHKIMM — YIJIO0BOM KO3(D(PHUIMEHT KacaTelbHON K
¢buznueckuit cMBICT | TpaduKy (YHKIMHM B TOYKE. YpaBHEHHE KacaTelbHOM K Tpaduky (yHKUUU. AJTOPUTM
IIPOU3BOTHOM COCTaBJIEHUs YpaBHEHUs KacaTesbHOM K rpaduky pyHkiun y=f(x)

KomOunupoBaHHoe 3aHsATHE
Tewma 6.6 Copep:xanne yueOHOTO MaTepuana
Puznueckuit cMBICT | @u3nyeckuil (MeXaHWYEeCKHil) CMBICI HPOU3BOJHOW — MTHOBEHHAas CKOPOCTb B MOMEHT
MIPOU3BOIHOM B | BpeMmeHH t: v =S’ (t)
npodeccuoHalIbHbIX [IpakTryeckoe 3aHsATHE
3aayax
Tema 6.7 Coneprxanue yueOHOro MaTepuasa

MOHOTOHHOCTH (PYHKIIHH.
Touku skcTpemyma

Bospacranue u yObiBaHHME (YHKIMH, COOTBETCTBHE BO3pacTaHUS M YOBIBaHUS (YHKUUU
3HaKy pon3BoHON. [IoHATHE TPOU3BOIHO BBICIIETO MOPSIIKA, COOTBETCTBUE 3HAKa BTOPOU
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 22

MIPOU3BOIHONM BBITYKJIOCTH (BOTHYTOCTH) (PYHKIIMM Ha OTpe3Ke. 3aaayl Ha MaKCUMyM H
MuHUMYM. [loHATHE acUMNTOTHI, CHOCOOBI WX ONpEACNeHHsS. AJTOPUTM HCCIICAOBAHUS
(GYHKLIMU ¥ TOCTPOEHUS ee rpaduka ¢ MOMOLIbI0 MPOU3BOJHOM. [IpoOHO-THMHEHHAsS QYyHKIUSA

Komb6unupoBanHoe 3ansrue

Tema 6.8
Uccnenoanue QyHkimit
¥ TIOCTpOCHHUE TpaduKOB

Coneprxanue yueOHOro MaTepuasia

HccnenoBanue (bYHKI_II/II/I Ha MOHOTOHHOCTB M IIOCTPOCHUC l"paCI)I/IKOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9 HaubGomnrpmiee u

Coneprxanue yueOHOro Matepuasia

HaMMeHbIIee  3HadeHHUs | HaxoxneHue HamOOJIbIIEr0 M HAaUMEHBUIETO0 3HaueHU (yHKIMH, mocTpoeHue rpadukoB
byHKIHN MHOT'OYJICHOB C MCII0JIb30BaHUEM arlapara MaTeMaTHUeCKOro aHaIu3a

KomOunupoBaHHoe 3aHsTHE
Tema 6.10 IIpodeccuonanbHO-OpHEeHTHPOBAHHOE  coJep:kaHMe  (coaepkaHHe  INPHKJIATHOIO
Haxoxnenue MOYJIs1)
ONTUMAJILHOT'O Haumensiiee u Haubospiliee 3HaueHUE PYHKITUN

pe3yibpTaTta ¢ IOMOIIBIO
MIPOU3BOAHOMN B
MPAKTUYECKUX 3aJa4ax

HpaKTqucxoe 3aHATUC

Tema 6.11

Pemienue 3aj1ad4.
[IpousBognas ¢yHKIINH,
ee IpUMEeHEHNE

Copep:xanne yueOHOTO MaTepuana

@opmynsl U npasuna auddepennupoBanus. lccnenoBanue (GyHKIUH € [TOMOIIBIO
npon3BoHOM. Hanbompiiee n HanMeHbIee 3HaYCHUS () YHKIIUH

KonTponbnas padbota

Paszpnen 7.
MHOrorpaHHUKHY H TeJjia

OK-01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 23
BpalmeHust
Tema 7.1 Coneprxkanue y4eOHOT0 MaTepuaia

Bepmunbl, pebpa, rpaHu

[Tonsitue MuHororpanuuka. Ero snemeHTbI: BepiiuHbl, pedpa, rpanu. Juaronans. CeueHue.

MHOI'OTrpaHHUKA Belnykiibie 1 HEBBIITYKJIbIE MHOTOTPAaHHUKHU
KomOunupoBanHoe 3aHsTHE
Tema 7.2 Coneprxkanue yueOHOro Matepuania
[Tpusma, ee | [Tonarue nmpusmel. Ee ocHoBanus u 00KoBbIe rpanu. Beicota mpusmel. [IpsiMas 1 HakiIOHHAs

COCTaBJISIIOIINE, CEUCHUE.
[Ipsmas u mnpaBuiIbHAs

npu3Ma. [IpaBunbHas npusma. Ee ceuenue

KOM6I/IHI/IpOBaHHOG 3aHATHC

PU3MBI

Tema 7.3 Coneprxanue yueOHOro MaTepuasa

[Mapamnenenunen,  xyO. | [lapamienenunen, cBoiicTBa NPSMOYroJBHOrO mNapawienenunena, kyo. CedeHue Kyoa,
Ceuenue KyOa, | mapayienenurneaa

napaJiesienunea KomOnHupoBanHoe 3aHATHE

Tema 7.4 Coneprxanue yueOHOro MaTepuasa

[Mupamuna, ec | [lupamuna u ee snemeHntol. Ceuenne nupamuisl. [IpaBunbHas nupamuna. YcedeHHas

COCTAaBJIAIOIINE, CEYCHUE.
[IpaBunpHasgs nupamuia.
VYceuennas nupamuaa

nupamMua

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.5

BoxoBas Hu noJiHas
IOBEPXHOCTH TIPU3MBI,
MUPaMU/IBI

Coneprxanne yueOHOT0 MaTepuasia

IInomane OOKOBOM M IOJIHOM MOBCPXHOCTHU ITPU3MEI, ITUPAMUBI

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.6

Copep:xanne yueOHOTO MaTepuana
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 24

Cummerpuss B KyOe,
napasuiesernumnese,
npu3Me, Mupamuie

CumMmeTpusi OTHOCHTENBHO TOYKH, MpsMOH, Tuiockoctd. Cummerpuss B KyOe,
napajulelienunene, IpusMe, upamMmuae

Komb6unupoBanHoe 3ansrue

Tema 7.7
[Ipumepsl cummeTpuii B

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  coJep:kaHue  (coAep:KaHHe  MNPHUKJIATHOTO
MO/1YJIAA)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTuueckoe 3aHaTue
Tema 7.8 Coneprxanue yueOHOro MaTepuasia
[IpaBunpHbIE [TonsiTre npaBuIbHOIO MHOTOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTI'OI'paHHUKH, nux HpaKTI/IqGCKOG 3aHATUC
CBOICTBA
Tema 7.9 Copep:xanue yueOHOro MaTepuana
Hunuamp, ero | Humuaap u ero snemeHthl. CedyeHue NUIMHIApa (MapajyielbHOE OCHOBAHHIO U OCH).
cocrapisitonie. Ceuenue | PasBepTka nmuiauHIpa
UIMHIpA KoMOuHMpOBaHHOE 3aHATHE
Tema 7.10 IIpodeccuonanbHO-OpMEeHTHPOBAHHOE  coJep:KaHue  (coaepkaHHe  MPHKJIATHOIO
Konyc, €ro | MOaYyJIs1)

cocrapisiromue. CeueHue
KOHyca

KOHyC " ero siaeMeHThl. CeueHue KOHYCa (napannenLHoe OCHOBAHUIO U MPOXOoAAIIEC YCPe3
BepH_II/IHy), KOHHUYCCKHUC CCUCHUS. Pa3BepTI<a KOHYCa

KomOunupoBanHoe 3aHsaTHE

Tema 7.11
VY ceueHHsIi KOHYC.
Ceuenne YCEUYEHHOTO

Conepxkanue yaeOHOro MaTeprania

VYceuennsiit konyc. Ero obpasyromiast u Beicota. CeueHne yceueHHOTo KOHyca

KOM6I/IHI/Ip0BaHHOe 3aHATHC
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 25
KOHYyca
Tema 7.12 Coneprxkanue y4eOHOT0 MaTepuaia

[MMap wu cdepa, wux
CCUCHHS

[Iap u cdepa. Bzaumuaoe pacnonoxeHue chepsl u miockoctr. CeueHue mapa, chepbl

Komb6unupoBanHoe 3ansrue

Tema 7.13

Ilonsarue 06 oObeme Tena.
OTtHoleHue 00BEMOB
MOIOOHBIX TE

Coneprxanue yueOHOro Matepuasia

[TonstTre 00 oO0beme Tema. OO0beM Kyba W TPSIMOYTOJIbHOTO mapaimenenumnena. OobeM
npu3Mbl U mwmHApa. OTHOmIEHHE 00bEMOB MOJOOHBIX Tel. | 'eoMeTpudecKkuii CMBICIT
OIpeAeauTeNs 3-T0 MOPsIIKa

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.14
O0BeMBl W IUIOLIAJH
ITIOBEPXHOCTEH TeN

Coneprxkanue yueOHOro MaTepuania

O6bemMbl mupamuabl U kKonyca. O0bem mapa. [Tnomaau nosepxHocTei Ten

KomOunupoBanHoe 3aHsTHE

Tema 7.15
KombOunanuu
MHOTOTPAaHHUKOB M Tel

Coneprxanue yueOHOTO MaTepuana

KomOunanmu reoMmeTprudeckux e

HpaKTI/I‘leCKOC 3aHATUC

BpalllCHUS
Tema 7.16 Coneprxanue yueOHOro MaTepuasa
I'eomerpuueckue Hcnonb3oBaHne KOMOMHAIMi MHOTOIpAaHHMKOB M TN  BpalleHUs B  IMPAaKTHKO-

KOM6I/IHaHI/II/I Ha IMPAaKTHUKE

OPHCHTHPOBAHHBLIX 3a/jadax

[IpakTHueckoe 3aHsTHE

Tema 7.17
Pemenue 3a/1a4.
MHOrorpaHHuku M Tela

Copep:xanne yueOHOTO MaTepuana

OO0beMbl U rmjiaonraan MoBCPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUA

KonrtponsHas pabora
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUUNCKUN TOCYOJAPCTBEHHbBIV YHUBEPCUTET
TYPU3SMA U CEPBUICA»
PrYTUC Aucm 26

BpalleHUs

Pa3pea 8.

IlepBooOpa3nas

byHxkumnm, ee

NpUMEeHeHue

Tema 8.1 Coneprxkanue yueOHOro Matepuasia

[TepBooOpaznas 3amaya O BOCCTAaHOBJICHMHM 3aKOHA JIBIDKEHUsSI 110 HU3BECTHOM ckopocTu. I[lonsitue OK-01
GyHKIHH. IIpaBuna | uaterpupoBanus. O3HaAKOMIIEHHE C TOHSATHEM HHTErpajia M MEpBOOOPA3HOM i (PyHKIUU
HaXO0XKJICHHUS y=f(x). Pemenne 3amau Ha CBs3b NEPBOOOpa3HOW U €€ TPOU3BOJHON, BBIYHCICHHE
MepBOOOPA3HBIX nepBooOpaszHoi st AanHoM QyHKuuu. Tabnuua Gopmyn A HAXOXKIESHUS MTEPBOOOPA3HBIX.
W3y4yeHune npaBuiia BEIYUCICHHS IEPBOOOPA3HOI
KomOunupoBanHoe 3aHsTHE
Tema 8.2 Coneprxanne yueOHOT0 MaTepuania
[Tnomanp 3amaun, TPUBOAAIINE K MOHATHIO ONPEACICHHOTO MHTErpajia — O BBIYMCICHHH IIJIOIAIN
KPUBOJMHEWHON KPUBOJMHEWHON Tpamenuu, o mepeMenieHnn Touku. [loHsTHe ompenenéHHOro MHTerpana.
Tpamnenuu. @®opmyna | 'eomerpuyeckuii 1 GU3MUECKUI CMBICI ompeseneHHoro unrerpaita. @opmyna HeroToHa—

Herorona — JleitOaumna

JletiOuuIa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 8.3 Copep:xanne yueOHOTO MaTepuana
Heonpenenennslii u | [loHsTHE HEONPEEIEHHOTO UHTETpajIa
ONpeIETICHHBIN KomMb6unnpoBanHoe 3aHsTre

WHTETPaJTbI

Tema 8.4 Coneprxanne yueOHOTO MaTepuasa

[TonsiTue 00 | I'eoMeTpuUecKuii CMBICT ONPEICICHHOT0 HHTEerpaia
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
@@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Auem 27
omnpexaeneHHOM uHTerpane | KomOuHUpoBaHHOE 3aHATHE
Kak IUIOLIAU
KPUBOJIMHEUHOM
Tpaneuuu
Tema 8.5 IIpodeccnoHabHO-OPUEHTUPOBAHHOE  coJep:kaHue  (coAep:KaHHe  TNPHUKJIATHOTO

OrnpesienieHHBI UHTETPa

MO/1YJIfA)

B JKU3HU I'eomeTpuueckuii cmbica onpeneneHHoro uarerpaina. ®opmyna Herotona - Jleitonuna.
Pemenne 3amau Ha NpUMEHEHWE WHTETpajia Uil BBIYUCICHHS (DU3MUYECKHX BEIWYHH U
miomanen
[IpakTuueckoe 3anaTue

Tewma 8.6 Copep:xanue yueOHOT0o MaTepuana

Pemenne 3agau. | [lepooOpasnas pynkun. [IpaBuna HaxoxaeHus nepBoodpasHbix. Ee mpumenenue

IlepBoobOpazHas KonTponbnas padota

(GyHKIIUH, €e TPUMEHEHNE

Paznen 9.
Cremern W KOpHH.
Crenennast pyHKuus

Tema 9.1
Crenennas ¢QyHKUus, ee

Copepxanue yueOHOTO MaTepHana

[ToHsiTHE KOPHA N-OM CTENEHU U3 AEUCTBUTENBHOIO yncna. OyHkuuu y = '{& HUX CBOICTBa

CBOMCTBA u rpaduku. CBOMCTBA KOPHS N-0¥ CTENEHU
KomOunnpoBanHoe 3aHsaTHE

Tema 9.2 Coneprxanue yueOHOro MaTepuasa

ITpeoOpa3oBanue IIpeoOpa3oBanue UPPAIMOHATBHBIX BBIPAKEHHH

BBIpQ)XEHUI C KOPHIMHU n-

KOM6I/IHI/IpOBaHHOe 3aHATHC
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OU cTeneHu

Tema 9.3
CBoiicTBa CTEIIEHH C

Copepxanue yueOHOro MaTepuana

Ilonatue cremeHu C JIIOOBIM palrOHAJIBHBIM IIOKA3aTCICM. CrenieHHBIC (bYHKI_[I/II/I, ux

palOHaIbHBIM U | CBOWCTBA U IrpauKu

JEHCTBUTEIbHBIM KomOunupoBanHoe 3aHsTHE

IIOKa3aTeISIMU

Tema 9.4 Coneprxanue yueOHOro Matepuasia

Pemenne PaBHOCWIBHOCTE MppalMOHAIBHBIX YPAaBHEHUNW M HEPABEHCTB. MeETOAbl MX PpELICHUS.
UppaLMOHATIbHBIX Pemenne nppanroHalbHBIX YPaBHEHUN U HEPABEHCTB

ypaBHeHI/Iﬁ 1 HCPABCHCTB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 9.5
Crenenu u KOpHHU.
CrenenHast QyHKIUSA

Copep:xanue yueOHOro MaTepuana

Onpenenenue creneHHol GpyHkuuu. Vcnonp30BaHue ee CBOMCTB IpU PEIIEHUN YpPaBHEHUHN U
HEPABEHCTB

KonTtponbHas pabora

Paznen 10.
IToka3aTeabHas
byHkuus

Tema 10.1
[TokazarenpHas yHKIHS,
€€ CBOMCTBa

Copep:xanne yueOHOTO MaTepuana

Crenenp ¢ IpoOM3BOJBHBIM JICHCTBUTENBHBIM MOKa3aTesneM. OIpenencHue MoKa3aTeIbHOU
¢byHKIMHU, ee cBoicTBa M rpaduK. 3HAKOMCTBO C MPUMEHEHHEM I10Ka3aTeIbHOW (YHKIUH.
Pemenue nokazarenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TpadhUIECKUM METO0M

KomOunupoBanHoe 3aHsaTHE

Tema 10.2
Pertenie mokazareibHBIX

Conepxkanue yaeOHOro MaTeprania

Pemenne mokazaTelbHBIX ypaBHeHI/Iﬁ MCTOAOM YpaBHUBAHUA HOKHSaTeJlef/'I, METOAOM
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YpPaBHEHUI U HEPABEHCTB

BBEJICHUA HOBOW TMEpPEeMEHHOH, (YHKUMOHAIbHO-TpauueckuM MeTonoM. Perienue
II0OKA3aTEJIbHBIX HEPABEHCTB

HpaKTI/IHCCKOC 3aHATUE

Tema 10.3
CucreMsl MOKAa3aTEIbHBIX

Copepxanue yueOHOro MaTepuana

Pemrenne crucreM nokasaTenbHbIX YPaBHEHUN

ypaBHEHUM KoMOuHMpOBaHHOE 3aHATHE
Tema 10.4 Coneprxkanue yueOHOro MaTepuania
Perienue 3aja4. | PemeHne Moka3aTeNbHBIX YPAaBHEHUH METOJOM YpaBHHMBAaHHUS IOKa3aTeled M METOJOM

[TokazarenbHast QyHKIMS

BBCICHUA HOBOM HepeMeHHOﬁ. Pemenue nmokazaTtenbHbBIX HCPABCHCTB

KonTponbhas padora

Pazpnea 11. Jlorapudmbi.

Jlorapudmuueckasn

byHkuus

Tema 11.1 Coneprxanue yueOHOro MaTepuasa

Jlorapupm yucia. | Jlorapudm umncna. JlecATHUHBIN U HATYpaJIbHBIN JOrapu(Mmbl, YUCIIO €
JlecATHIHBIN 1 | KoMOMHHPOBAaHHOE 3aHATHE

HaTypaJIbHbBIN

Jorapu@msl, UUCIO €

Tema 11.2
CaoiicTBa  s10rapu(MoB.

Coneprxanne yueOHOT0 MaTepuasia

CoiictBa norapudmos. Oneparus TorapuGMupoBaHHsL.

Onepanus KomOunupoBanHoe 3aHiTHE
norapu(pMUpOBaHUS

Tema 11.3 Coneprxanue yueOHOro MaTepuaa
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
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¢byHKLUs, ee CBOWCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.4

Pemenne
JoTapu(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

Copepxanue yueOHOro MaTepuana

[Tonatue norapudmuueckoro ypaBHeHus. Omneparysi NOTEHIMPOBAHUSA. TpU OCHOBHBIX
METOAa pemeHus JIorapu(MUYecKux ypaBHEHUH: (YHKIMOHAIBHO-TpaQUUECKUil, METO[
NOTEHIMPOBAHUS, METOJI BBEJICHHUSI HOBOW IIepeMeHHOM. Jlorapudmuyeckue HepaBeHCTBa

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 11.5 Coneprxkanue yueOHOro Matepuania

Cucremsl ANropuUTM pelleHusl CUCTEMbI ypaBHEHUI. PaBHOCHIBHOCTD JTorapu()MUYECKUX YPaBHEHUN U
JorapupMHUIECKUX HEPaBEHCTB

ypaBHEHUH Komb6unnpoBanHoe 3anstue

Tema 11.6 IIpodeccnoHabHO-OPUEHTUPOBAHHOE  coJep:kaHue  (coAep:KaHHe  TNPHUKJIATHOTO

Jlorapudmsl B mpupojae u
TEXHUKE

MO/1YJIfA)

[Ipumenenue norapudma. Jlorapudmuueckas cnupanb B npupoae. Ee maremaruueckue
CBOMCTBa

HpaKTqucxoe 3aHATUC

Tema 11.7 Coneprxanue yueOHOro MaTepuasa

Pemenue 3agay. | Jlorapupmuueckas ¢pyHkuus. Pemenre npocteidmumx gsorapuMUUecKux ypaBHEHUN

Jlorapudmsi. KontponbHas padota

Jlorapudmudaeckas

byHKIMS

Pazgen 12. OK-01

MHo:kecTBa. JJIeMEHTHI
Teopuu rpagos

Tema 12.1

Copepxanne yueOHOTO MaTepuana
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MHoxecTBa [Tonstue muoxectBa. ITonMHOXkecTBO. Oniepaniii ¢ MHO>KECTBaMU

Komb6unupoBanHoe 3ansrue

Tema 12.2 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  CcoJep:kaHue  (coAep:KaHHe  NPUKJIATHOTO
Onepanuu C | Momy.Jisi)
MHOKECTBaMHU Onepanuu ¢ MHOXeCTBaMH. PellieHre npukiaaHbIX 3a1aq
[IpakTrueckoe 3aHsATHE
Tema 12.3 Coneprxkanue yueOHOro MaTepuania
I'padmr [Tonstue rpada. Cesa3Hblii rpad, 1epeBo, HUKI rpad HA TUIOCKOCTH
[IpakTuueckas pabora
Tema 12.4 Coneprxanue yueOHOro MaTepuasia
Pemenwue 3agad. | Omepan ¢ MHOKecTBaMu. ONHMCaHWE pPEATbHBIX CUTyalldid C TIOMOIIBIO MHOYECTB.

MmuoxectBa, ['padsr 1 ux
IpUMEHEHHE

[Tpumenenne rpadoB K PeMICHHUIO 3a/1a4

KonrtponbHas pabora

Pazpen 13. DaeMeHTHI

KOMOHWHATOPHKH,
CTATUCTUKH H TeOPUH
BepPOsAATHOCTEM
Tema 13.1 Coneprxanne yueOHOT0 MaTepuania
OcHoBHbIE noHsTHs | [lepecTaHOBKM, pa3MeELICHUs], COUECTaHUS.
KOMOWHATOPUKH
KomOunupoBaHHoe 3aHsTHE.
Tema 13.2 Copep:xanne yueOHOTO MaTepuana
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CoObiTHE,  BEpOSTHOCTD
coObiTust. CrnoxeHue W

CoBMecTHBIE M HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHH.
VYcioBHas BEPOSITHOCTh. 3aBHUCHMBIE M HE3aBUCHMBIE COOBITHS. TeopeMbl O BEpOSATHOCTH

YMHOKEHUE MIPOU3BEICHUS COOBITHIA.
BEPOATHOCTEH
Komb6unupoBanHoe 3ansrue
Tema 13.3 IIpodeccnoHabHO-OPUEHTUPOBAHHOE  coJep:kaHue  (coAep:KaHHe  TNPHUKJIATHOTO
BepostHocTh B | MOIYJIAA)
podecCHOHATEHBIX OtHocHUTENbHAsT YacTOoTa COOBITHS, CBOWCTBO €€ yCTOMYMBOCTU. CTaTUCTHYECKOE
3aauax ompeaeneHue BepossTHOCTH. OIEHKa BEPOSITHOCTH COOBITHS
[IpakTuueckoe 3aHaTue
Tema 13.4 Copepxanue yueOHOro MaTepuana

JluckpeTHass — ciydaiiHas
BEJIMYMHA, 3aKOH €€
pacnpezeneHus

Bunel caywaiiabix BenumuuH. OnpeneneHue AMCKPETHOM cCiaydallHONM BEJIMYUHBL. 3aKOH
pacrpeesneHns: AMCKPETHOM CIIy4yallHOW BEIMYMHBI. E€ YnCIIOBbIE XapaKTEepUCTUKHU

KomOunupoBanHoe 3aHsTHE

Tema 13.5
3amauyn MaTeMaTHYECKOU
CTaTUCTUKU

Copep:xanne yueOHOTO MaTepuana

Bapuarnuonnsiii psn. [lonuron yactot u rucrorpamma. CTaTUCTHYECKHE XapaKTEPUCTUKU
psiga HaOMI01aeMbIX JaHHBIX

KomOunupoBanHoe 3aHsTHE

Tema 13.6
CocraBienue TaOIMUIl U
JyarpamMM Ha TPaKTHKe

IIpodeccuonanbHO-OpMEHTHPOBAHHOE  coep:kaHUe  (coaep:KaHMe  NPHUKJIATHOIO
MO/1YJIAA)

HCpBI/I‘{HaSI 06pa60T1<a CTaTUCTHYCCKHUX JaHHBIX. Fpa@nqeacoe HUX IIPCACTABIICHUC.
Haxoxnaenue CpCAHUX XapaKTCPUCTUK, Ha6J'IIOI[aeMBIX JaHHBIX

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 13.7

Conepxkanue yaeOHOro MaTeprania
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Pemenne 3aad. | DneMeHTbl KOMOMHATOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CIIOKEHHE W YMHOXCHHE
DeMEHTbI BEPOSTHOCTEN
KOMOWHATOPHKH, KontponpHas padota
CTATUCTUKH U  TEOPUU
BEPOATHOCTEM

Paznen 14. YpaBHenusi
U HepaBeHCTBa

Tema 14.1
PaBHOCHIBHOCTD
yYpaBHEHUH U HEPABEHCTB.
OO01me MEeTO bl pEIICHUS

Coneprxkanue yueOHOro Matepuania

PaBHOCMIIBHOCTH  ypaBHeHMM u  HepaBeHCTB. OmnpeneneHus. (OCHOBHBIE TEOPEMBI
PaBHOCWIBHBIX MEpeXOoJax B YpaBHEHUSAX M HepaBeHcTBax. OOIIMe MeTOJbl pelieHus
YpaBHEHMIA: Iepexoj] OT paBeHCTBAa (YHKIMHA K PaBEHCTBY apryMEHTOB JUIsI MOHOTOHHBIX
GyHKUMH, METOJ pa3jloXEeHHs Ha MHOXXUTENM, METOJ| BBEIEHHUS HOBOW IEpEeMEHHOI,
(GyHKIIMOHATIBHO-TpaUUECKUl METO

KomOunupoBanHoe 3aHsTre

Tema 14.2 Coneprxanne yueOHOT0 MaTepuana
I'padmueckuit MeToA | O6Imue MeTo/Abl pelIeHUss HEepaBEHCTB: IEpPexXo] OT CPaBHEHUS 3HAueHU QyHKUIuil K
pelieHus YPaBHEHHUH, | CPABHEHHIO 3HAYEHHUH apryMeHTOB [UIsi MOHOTOHHBIX (YHKIUH, METOJ HHTEPBAJIOB,
HEPaBEHCTB ¢byHKkunOHaMBHO-Tpaguueckuii Meron. ['paduueckuit MeTron pelieHHs ypaBHEHHH U
HEPaBEHCTB
KomM0uHMpoBaHHOE 3aHsATHE
Tema 14.3 Conepxanne yueOHOTO MaTepuana
YpaBHeHH u | Onpenenenue monyis. Packpeitue mMonysst mo ompeaeneHuto. Ilpocreiimme ypaBHEHHUS U

HEpPaBCHCTBA C MOAYJIEM

HCEpPAaBCHCTBA C MOJYJICM. HpI/IMeHCHI/IC PaBHOCHUJIBHBIX TEPEXOJ0B B OMNPCACICHHBIX THUITAX
ypaBHCHI/Iﬁ 1 HEPABCHCTB C MOAYJIEM
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KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 Coneprxkanue y4eOHOT0 MaTepuaia 3
YpaBHeHMs U | 3HaKOMCTBO ¢ napamerpom. [Ipocreiiimme ypaBHeHNs 1 HEPABEHCTBA C IAPAMETPOM
HEPaBCHCTBA ¢ | KomOuHupoBaHHOE 3aHATHE
napaMeTpamu
Tema 14.5 IIpoeccnoHa/ILHO-OPHEHTHPOBAHHOE  COAep:kaHMe  (CoAep:KaHMe  IPHUKJIATHOIO 4
CocraBiieHHE U DPELICHUE | MOXYJIs1)
poheCCHOHATBHBIX Pemenue TekcToBBIX 3aa4 MPO(HECCHOHATIBHOTO COAEPHKAHUS
3ajaa4 ¥ IIOMOIIBIO | [IpakTHuecKue 3aHATHS
ypaBHEHUH
Tema 14.6 Copep:xanue yueOHOro MaTepuana 3
Pewenue 3ajgad. | OOmme MeTOJbl pelIeHHs] ypaBHEHUH. YpaBHEHHS W HEPAaBEHCTBA C MOAYJIEM U C
YpaBHeHUs U | MapaMeTpamu
HeEpaBeHcTBa [IpakTnueckoe 3anaTne
KoncynbTanun 4
IIpomexyTounas arrecranms (Jk3amMeH) 24
Bcero: | 258
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3. MeTroauyeckue yKa3aHus 10 MPOBEICHUIO MPAKTUYECKUX 3aHATHH

[Tpu peanuzanuu y4eGHOTO Mmpoiiecca Mo MaTeMaTHKE UCTIOIB3YIOTCS aKTUBHBIE (DOPMBI
paboThl, NpHU KOTOPHIX OOydYaromMecs BOBJEKAIOTCA B MAaTeMaTUYECKYIO JeATeIbHOCTb,
obOecrieurBasi TeM CaMblM IMOHMMAaHHE MATEMAaTHYECKOrO MaTepualia, pa3BUTHUE MHTEIJIEKTA,
npuoOpeTeHNe MPAKTUYECKUX HABBIKOB, YMEHUU MPOBOIUTH PACCYXKACHHUS U JOKA3aTEJIbCTBA.
Hcnonb3ytores Kehc-MeToAbl, METO/Abl MPOEKTOB, METO/Abl PA3BUTHUSI KPUTUUECKOTO MBILIICHUS
yepe3 YTEHHE M MHUCHhMO, 3BPUCTHYECKHM, HCCIEeOBATENIbCKUI METO/bI, METOABl MOJYJIbHOTO
00y4eHusl.

JunakTudeckue MaTepHalibl PeACTaBIeHbl B BU/I€ TECTOBBIX 3aJaHU, KIH0UesbIX 3a/ad,
MaTEeMaTUYECKUX TUKTAHTOB.

[IpodeccuonanpHass HampaBIEHHOCTh peanu3yeTrcs B Tpex (opmax: MpaKTHKO-
OPUEHTHPOBAHHBIE 33/1a4M, HHAUBUAYAIbHbIC IPOEKTHl U OMHApPHBIE YPOKHU. B Oonblelt ctenenu
pacripocTpaHeHbl TaKkue THIbl 3aHATUN: KOMOMHHUPOBAHHOE, TEOPETUYECKOE U MpaKTUYeCcKas
pabora.

[TpoBeneHne MPaKTUYECKUX 3aHITHI MTO3BOJISIET PEaTU30BaTh CIEAYIONINE AUIAKTUYECKUE TIeNn
U 3aJ1a4yu:

1) ONTHUMAJILHO COYETATh JIEKIIMOHHBIE 3aHATUS C CHCTEMAaTHYECKOW CaMOCTOSTEIIbHON
y4eOHO-TI03HABATEIbHON ACSATEIHHOCTBIO CTY/IEHTOB, MX TEOPETHUYECKYIO TTOJITOTOBKY C
MPaKTUYECKOM;

2) pa3BUBATh YMEHUs, HABBIKM YMCTBEHHOU PaOOTHI, TBOPYECKOTO MBIIIICHUSI, YMEHUS
UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS JJIs PEIICHUS TPAKTHUECKUX 3aa4;

3) dopMUpOBaTH YMEHHUE UCIOJIB30BaTh CIIPABOYHYIO, TPABOBYIO, HOPMATHBHYIO
JIOKYMEHTAIUIO U CHEeNHATIbHYI0 TUTepaTypy;

4) (hopMHUPOBATH Y CTYJIEHTOB MHTEPEC UCCIIEIOBATEIHCKON e TEIbHOCTH;

5) OCYUIECTBJIATh JUArHOCTUKY U KOHTPOJIb 3HAHUM CTYJIEHTOB IO OTJEIbHBIM Pa3eliaM U

TE€MaM IPOTrpaMMBI.
Buabl npakTuyeckux 3aHATHI

[TpakTnueckass paboTa 3aKJIIOYaeTCsl B BBINOJIHEHWU CTYIEHTAaMH, I[0JI PYKOBOJCTBOM
npernojiaBaTesns, KOMIUIEKCa Y4YeOHBIX 3a/JaHUil HamnpaBlIEHHBIX Ha YCBOGHHE Hay4yHO-
TEOPETUYECKMX OCHOB YYe€OHOW JUCHMIUIMHBI, NPUOOpEeTEeHHE NPAKTUYECKUX HABBIKOB
OBJIQ/ICHUS] METOAAMHU MTPAKTHUYECKON pabOThl C MPUMEHEHNEM COBPEMEHHBIX MH(POPMALIMOHHBIX
U KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA. BbINOMHEHUS NpakTUYeCKOl paboThl CTYAECHTHI
IIPOU3BOJAT B MMCbMEHHOM BHJIe. OTYET MPENOCTaBIAETCS IPENOAABATENIO0, BEAYILEMY JaHHBIN
npeamer.  Ilpaktuueckue  3aHATHA ~ CIIOCOOCTBYIOT — Oosiee  TNyOOKOMY — ITOHUMaHHIO
TEOPETUYECKOr0 MarepHuaja ydeOHOro Kypca, a Takke pa3BUTHIO, (HOPMUPOBAHHIO U
CTaHOBJICHUIO PAa3JMYHBIX YPOBHEH COCTaBIAIOMIUX NPOPECCHOHATBHOW KOMIIETEHTHOCTH
CTYJEHTOB.

Ha mnpakTthyeckux 3aHATHSIX HMHTEpPEC MPEACTABISIET NPUMEHEHUE KEWC TEXHOJIOTMI
(xeiic-cramu (case-stady), 3amayHbli METOJI) — OCMBICIIEHHE, OOCYXKICHHE, aHaTu3 U IOHCK
pelIeHUs] KOHKPETHOM CUTYallMH, ONTMCAaHUE KOTOPOU MPEACTABIEHO B KEHCE.

Kelic cocraBnseTcs o onpeaeaEHHbIM TPaBUIaM:
e OmnuceiBaeTcs npoOIeMHas CUTyalusl, TpeOyroIasi pa3peieHus;
e DTa cUTyalUs HE UMEET OHO3HAYHOTO PEIIEHUS;
e IlpuBoautca Habop (akTOB, HMHCTPYMEHTOB, MO3BOJIAIOIIMX BbIPAOOTAaTh peEIIEHUE
3a/1a4u;

e Pemenue npob6ieMbl, ONMCAaHHON B Kelice, TpeOyeT aKTUBHOI'O MCIOJIb30BAaHUS TEX WIIU
MHBIX KOMIETEHLIUH, B TOM YHCIIe U TPUOOPETEHUSI HOBBIX 3HAHUM U YMEHUI.
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Pabota ¢ kKakapIM KEHCOM TMpenoJiaraeT IeJbIdi KOMIUIEKC JEUCTBUH (ITOMCKOBBIX,
MPOSKTUPOBOYHBIX, WMHUTAI[MOHHO- MPAKTUYECKUX, Pe(IECKCUBHO- CaMOOIEHOYHBIX), YTO
obecrieunBaeT  TPEHUPOBKY  KOMIICTCHIIUH, 3HAYUMBIX IS po¢eCCHOHAIBHOTO
CaMOOTIPE/ICTICHUSI.

3.1. TemaTuka 4 coiepkaHue NPAKTHYECKUX 3aHATHI

IIpakTnyeckoe 3ansiTue

Tema 1.3.

['eomeTpus Ha TIOCKOCTH

Conep:xanue:

Buas! utockux Guryp u Ux miomnais.

[TpakTHKO-OpHEHTUPOBAHHBIE 334U B Kypce T€OMETPUU Ha TIOCKOCTH

IIpakTHyeckoe 3ansATHE

Tewma 1.4

[IpouieHTHBIE BHIYMCIICHUS

Conep:xkanue:

[TpocThie mpoLEHTHI, pa3Hble CIOCOObI MX BbluncaeHUs. CII0KHBIE MPOLICHTHI
IIpakTH4yeckoe 3aHATHE

Tema 1.5

YpaBHEHHMS 1 HEPABEHCTBA

Conep:xanue:

Jlunelinblie, KBagpaTHbIC, IPOOHO-TMHEWHBIE YPABHEHHS 1 HEPABCHCTBA
IIpakTHyeckoe 3aHsATHE

Tewma 2.5.

[TapamnenpHble, NEPIEHIUKYIISPHBIE, CKPEILNBAIOIINECS IPSIMbIE
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

AKcHOMBI cTepeomeTpun. llepneHAuKyIsIpHOCTh NPSAMOM M INIOCKOCTH, IapalljIeIbHOCTD
JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX IJI0CKOCTH, MEPHEHIUKYISIPHOCTD MJIOCKOCTEN
IIpakTHyeckoe 3aHsATHE

Tema 3.3

IIpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M HA KOOPAUHATHOM IIJIOCKOCTH
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHUE

KoopaunatHasg 1uloCKOCTb. BpIuncieHME pacCTOSIHMM M IUIOA@AEd Ha IUIOCKOCTH.
KonuuecTBeHHbIE pacueTsl

IIpakTH4yeckoe 3aHsATHE

Tema 4.6

[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

Conep:xanue:

CixaTtue ¥ pacTsbkeHre rpauKoB TPUTOHOMETPUYECKUX (PYHKIIHA.
[Tpeobpa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA
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IIpakTHYyeckoe 3aHATHE

Tema 4.7

Onwucanue Nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPadUKOB (PYHKITHIA
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/Iep:KaHue:

Hcnonp30BaHue CBOWCTB TPUTOHOMETPUIECKUX (DYHKIMI B TPO(ECCHOHANBHBIX 3a7a4ax

IIpakTn4yeckoe 3ansiTue

Tema 5.2

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCECJI

Conep:xanue:

Brimoanenne pacucToB € MNOMOIIBIO KOMIUICKCHBIX YHCCIL. HpI/IMepr HUCIIOJIB30BaHUA
KOMIIJICKCHBIX YHCECJI

IIpakTH4yeckoe 3aHATHE

Tema 6.6

dusnuecKkuil cMbICI NPOU3BOJHOM B MPO(EeCCHOHANBHBIX 3a/1a4ax

Conep:kanue:

Ouznyeckuil (MEXaHUYECKUH) CMBICI TMPOU3BOJAHONM — MIHOBEHHasi CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

IIpakTH4Yeckoe 3aHsATHE

Tema 6.10

HaxoxieHre onTuManbHOro pe3yibTaTa ¢ HOMOIIBIO IPOU3BOJIHON B MPAKTUUECKHUX 3a/1a4ax
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE!

Hauwmensiiee u Hanbonblee 3HaueHne (HyHKIIUN

IIpakTH4yeckoe 3aHsATHE

Tema 7.7

[Tpumepsl cumMMeTpuii B ipodeccun
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
CummeTpus B IpUpOJIe, ApXUTEKTYpPE, TEXHUKE, B OBITY

IIpakTH4eckoe 3aHsATHE

Tema 7.8

IIpaBuIBHBIE MHOTOTPAHHUKH, UX CBOWCTBA

Conep:xanue:

ITonsiTve MpaBUIIBHOTO MHOTOTrpaHHUKA. CBOWCTBA IPABUIIBHBIX MHOTOTPAaHHHUKOB

IIpakTH4eckoe 3aHsATHE

Tema 7.15

Kom0OuHanuu MHOTOrpaHHUKOB U TE€J BPaIlCHUS
Conep:xanue:
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KomMOuHanmu reomeTpuieckux Tei

IIpakTHyeckoe 3aHsATHE

Tema 7.16

['eomeTpryeckue KOMOUHAIIMN HA MPAKTUKE

Conep:kanue:

Hcnonp3oBaHne KOMOMHALMA MHOTOTPAHHHKOB M T€Jl BpalleHUS B  IPAKTHKO-
OPUEHTHPOBAHHBIX 337a4ax

IIpakTnyeckoe 3ansiTue

Tema 8.5

OrnpeiesieHHbIA UHTETPaJl B KU3HU

IIpodeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COACPKAHUE!

['eomeTpuueckuii cMbIch ornpezeneHHoro uarerpana. @opmysna Herotona - JleiiOuuiia.
Pemenne 3amau Ha NpuUMEHEHUE HHTErpajia s BBIUMCICHHS (PU3NYECKUX BEIUYHH U
Iomanaeu

IIpakTH4yeckoe 3aHATHE

Tema 10.2

Pemenune nokasaTenbHbIX YPAaBHEHUM U HEPABEHCTB

Conep:xanue:

Pemienne mnokasarenbHBIX YpPAaBHEHUM METOAOM YPAaBHUBAHMUS TIOKA3aTeNIEHd, METOAOM
BBEJICHUS HOBOW TEpPEeMEHHOW, (YHKIHOHAIBHO-TpaUYECKUM METOJO0M. Pemienue
MOKa3aTeIbHbIX HEPABEHCTB

IIpakTH4yeckoe 3aHsATHE

Tema 11.6

Jlorapudmsl B mpupoJie ¥ TEXHUKE

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJICPKAHME.

[Tpumenenue norapu¢ma. Jlorapupmuueckass cnupaibp B mnpuponae. Ee Mmaremaruueckue
CBOMCTBA

IIpakTHyeckoe 3ansATHE

Tema 12.2

Onepanuu ¢ MHOXXECTBaMU

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJCP/KAHME.

Ornepanuu ¢ MHOXKeCTBaMU. Perienne npukiaiHbIX 3a1a4

IIpakTHyeckas 3aHATHE

Tema 12.3

I'padbr

Conep:xanue:

[Tonsitue rpada. Cea3ubIii rpad, AepeBo, TUKI Ipad HA MTOCKOCTH

IIpakTHyeckoe 3aHsATHE

Tema 13.3

BepositTHOCTB B podhecCHOHATBHBIX 3a/1a4ax

IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COCPIKAHME.
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OtHocuTeNbHAs YacTOTa COOBITHS, CBOMCTBO ee ycToluuBocTd. (CTaTUCTUYECKOE
onpejeneHue BeposTHOCTU. OLleHKa BEPOSITHOCTU COOBITHUS

IIpakTH4eckoe 3aHsATHE

Tema 13.6

CocraBienue TabauI U TuarpaMM Ha MpakTUKe

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJAEPKAHNE

[lepBuunas o00paboTKa CTaTHUCTUYECKUX JaHHBIX. ['paduueckoe HX MpeacTaBICHUE.
HaxoxaeHue cpeqHuX XapakTepUCTHK, HAOIIOAaeMbIX JTaHHBIX

IIpakTHyeckne 3aHATHSA

Tema 14.5

CocraByieHHe U penieHue MPoecCHOHATBHBIX 33/1a4 ¢ TOMOIIBIO YpaBHEHUH
IIpodeccnonanbHO-0pHEHTHPOBAHHOE COJePKAHME

Perennie TekCTOBBIX 3a71a4 TPO(HECCHOHATBHOTO COAEPIKAHUS

IIpakTH4yeckoe 3aHATHE

Tema 14.6

Pemenue 3anay. YpaBHeHHs 1 HEPaBEHCTBA

Conep:xanue:

OO0mue MeToabl pelICHHS YypaBHEHWH. YPaBHCHHS W HEPABEHCTBA C MOAYJIEM U C
napaMeTpamMu

4. ®oH/1 OLIEHOYHBIX CPEeICTB TUCHUTLTUHBI
4.1 KoHTPOJb U OllEHKA PEe3yIhbTaTOB OCBOEHHUS 00I11€00pa30BaTeIbHON AUCITUTUIHHBI
pacKpbIBalOTCA Yepe3 AUCIUILTHHAPHBIE Pe3yabTaThl, HapaBJIeHHbIE Ha (OPMUPOBAHHUE OOIIMX
KOMIIETEHIIMH [0 pa3fienaM U TeMaM CcojiepKaHMsl yueOHOro Marepuaina.

Kon Paznea/Tema Tun oneHoYHBIX MepONPUATHS
KOMIIETCHIIUH
OK-01 Bce pasnensl TectupoBanue

YeTHBIT onpoc

MareMaTnyecKuil TUKTaHT

NnnuBuayanbHast caMocTosTeNbHas paboTa
[IpencraBienue pe3ynbTaToB MPAKTUYECKUX padbOT
3amuTa TBOPUECKUX paboT

3amuTa UHIMBUyaJIbHBIX IIPOEKTOB
KonTtponsHas pabora

BrinosHeHne 3K3aMeHaMOHHBIX 33aJaHUI

4.2. KoHTpPOJIbHO-U3MePUTEIbHbIE MATEePHAJIbI BKJIIOYAKOT:
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4.2.1. 3apanus 1J1s1 OEHKH 3HAHUH M YMEHMH ISl BXOJHOT0 KOHTPOJISA

BxoaH0#1 KOHTPOJIb COCTOUT W3 3a/JlaHMM, B3SATHIX U3 OTKphITOro 6anka OI'D u BIIP mo
MareMatvke. Ha BhImogHEHWE 3a7aHUil BXOAHOTO KOHTpPOJIsA naercs 1 akamemuyeckuit yac (45

BXoaHO# KOHTPOJIb COCTOMUT MX 2-X YacTei: 00s3aTeIIbHONM U JOTIOTHUTEIIHHOM.

OOs3aTenbHas YacTb COACPKUT 3aJaHUS MHUHHUMAJIBHOTO O0S3aTEIBHOTO  YPOBHS,
JIOTIOJIHUTEJIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BHIMOTHEHUH 3aaHUN TPEOYETCS MPEICTAaBUTh X0 PEIICHUS M YKa3aTh MOJYICHHBIN
oTBeT. [IpaBUIBLHO BBITTOJIHEHHOE 3aJaHUE M3 00s3aTEIbHON YacTH OIICHUBACTCS B OJWH OaJlT;
MPABUJILHOE BBIMIOJIHCHUE 3aJaHUI JOMOTHUTEIBLHOW YacTu oreHuBaercs 3 Oamtamu wim 1-2
Oayu1aMH 3a YaCTUYHOE pelIeHHe.

basnbl, moydeHHbIC 32 BCE BHITIOJIHEHHBIE 33/IaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annoes,
Heo0x00umoe 0111 noJIy4eHUs 1 OMMEmKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauyuno) 13-15

3adanun 6x00H020 KOHMPONA

Oo0s3aTe/IbHASL YACTh
Ilpu pewenuu 3adanun  1-4 3anumwume npasunvHbLlil omeem U3 Uemovlpex
RPEONOIHCEHHBIX:
1. (1 6amnm) Packpoiite popMyy COKpaIieHHOTO YMHOKEHUS a?-b%
A) a%-2ab+b? B) (a-b)(a+b); B) a®+2ab-b% I') (a-b)(a-b)
2. (1 6ann) [Inomaap TpeyroabHUKA BEIUUCISAETCS 1O hopMyIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 59

3. (1 6amr) Kakoe u3 cienyromumx 4uces 3aKI0YeH0 MEXKTY YUCIIaMu 17 4 8

A)0,4;5)0,5; B)0,6; ) 0,7
4. (1 6ann) Jaus! rpaduxu pynxuii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

1) N 2) | 3)

o[ 11| o[ 1 : o[ 1
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1 6 9
y=—x— 2 y=—-

A) 2 gy =X —8x+1L, X; 1) y=x+5.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJYYEeHHbLIL OMEem.
1 11

5. (2 6amna) Beraucnure: 2 5

6. (2 Gamra) Pemure ypaBHEHHE X2-7x+10=0. Eciu ypaBHEHHE HMeEEeT OoJjiee OJIHOTO
KOpH$, B OTBET 3allMIINTE MEHBIIUIN U3 KOPHEH.

7. (2 6amna) [ns pemonTa Tpedyercs 57 pynoHoB 06oeB. Kakoe HauMeHbIIee KOJIUYECTBO
nmavyek OO0OWHOrO Kies HYKHO Il TaKOTO PEMOHTa, ecinu | rmayka Kies paccuyuTaHa Ha 5
pPYyJIOHOB?

8. (2 6amna) Breicora BH mapannenorpamma ABCD penut ero cropony AD Ha oTpesku
AH=2 u HD=32. [luaronans mnapamieiorpamma BD paBua 40. Haligute mmomanb
napajuieorpaMma.

JonoJHuTeIbHANA YACTh

Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGaAHUE PEULeHUA U NOIYUEHHbLIL
omeenmn.

9. (3 6anna) Pr1060sI0B MPOIIIBUT HA JIOJKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO
TEUYEHUIO PEKH, 3aTeM OPOCHII SIKOPb, 2 Yaca JIOBWII PHIOY U BEpHYJICS 00paTHO yepe3 5 4acoB OT
Havasa myrtemectBus. Ha kakoe paccTosHHe OT MPHUCTaHU OH OTIUIBUI, €CJIM CKOPOCTh TEYEHHUS
peKu paBHa 2 KM/4, a COOCTBEHHAs! CKOPOCTH JIOJKU 6 Km/a?

4.2.2. 3apaHus 11 OLEHKH 3HAHUI U YMEHHH ISl TeKYLIero KOHTPOoJIst

Texymuii KOHTpOJIb NPOBOJATCS BO BpPEMs AayAMTOPHBIX 3aHATHA II0 MAaTEMaTUKE B
COOTBETCTBUU C Yy4e€OHBIM IUIaHOM M pabouelt mporpammbl O]l «MaremaTuka» 1O BCEM
pasgenaM nporpamMmbl. TeKylmui KOHTPOJb COCTOMT M3 JBYX YacTel: TEOPETUYECKOW U
npakTuaeckoi. [Ipu aTom oOGyuaroniyecs noxy4aroT IB€ OTMETKH.

TeopeTnueckas 4acTh MPOXOTUT B (hOpME YCTHBIX OTBETOB: OOYyYArOIIHECs BHITSATUBAIOT
MATh KapTOYEK C BOMPOCAMHU, JAIOT TMOJHBIM OTBET (CO CIHUCKOM BOIPOCOB OOydYaromiuecs
3HAKOMSITCS B Hayalle U3y4eHUs pa3zena).
IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopowio) 4

«5» (omauuno) 5

3amaHusl MPaKTUYECKOW YacTh (KOHTPOJbHBIE Pa0OThI) YaCTUYHO B3ATHI U3 OTKPHITOTO
0auka EI'D u BIIP mo marematuke.

Ha BeImO/THEHHE KOHTPOJIBHOW pabOTHI MO MaTeMaTuke Aaercs 1 akamemuueckuit dac (45
MHUHYT).
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KoHTpoisbHast paboTa cOCTOMT MX 2-X yacTel. B repBoit yactu npejyiaraetcsi BhIMOJIHUTD 4

3aJaHus

— BbIOpaTh MNpaBWIBHBIA OTBET M3 YETHIPEX IMPEIUIOKEHHBIX. Bo BTOpoil wactu

MIpeJIaracTcs BBIMOJHUTD 6 3a1aHui — OPOPMHUTH X0 PEIICHHS M 3aITUCaTh MOJYYCHHBIH OTBET.
3a mpaBWIBHOE BBIIIOJHEHUE JIOOOTO 3aJaHMs MEPBOM YaCTH OOYYArOIIMICS MOJTydaeT
oauH Oamna. [IpaBriIbHOE BBITTOTHEHUE 33JJaHUK BTOPOM YacTH OIlEHWUBaeTcs 2 OayutamMu wid 1
0aJJI0M 32 YaCTUYHOE PEILCHUE.
basiel, morydeHHBIC 3a BCE BBITIOJIHEHHBIC 33JIaHUSI, CYMMHUPYIOTCSI.

IlIxkana nepesooa 6a1106 6 ommemKku no NAMUOANILHOU cUCmeMe

Ommemxka Yucno 6annos,

Heo0x00umoe 0 NOJIYUeHUus OmMemKu

«3» (y00s.) 8-10
«4» (xopowio) 11-13
«5» (omauuno) 14-16

AP

Ilpamsie u niockocmu, KOOPOUHAMbL U 6EKMOPBL 8 NPOCMPAHCHIGE
TeopeTnyeckue BONPOCHI:
Cdopmynupyiite Teopemy [Iudaropa.
[Tepeuunciure OCHOBHBIC (PUTYPHI B TPOCTPAHCTBE.
[Tepeuuncnure criocoObl 3aaHus MTOCKOCTH.
[Iponomxure Tteopemy: «Ecim omHa w3 JABYX — HapajUIeNbHBIX — MPSMBIX
NEepPHEHANKYIISPHA MIJIOCKOCTH, TO. ...
IIponomkure Teopemy: «Ecnu nBe mapajieabHble MITOCKOCTH MEPECEKAIOTCS TPETHEH,
TO...».
ChopmynupyiiTe onpeneraeHue AByrpaHHOro yIiia.
Packpolite noHsATHE «YTroJI MEXAY NPSAMBIMUY.
[lepeunciure B3auMHOE PACIIOI0KEHHUE JIBYX MPSAMBIX B IPOCTPAHCTBE
Kaxkue mpsiMble Ha3bIBAIOTCS MapauIeIbHBIMU B POCTPAHCTBE?

. Kakue npsimple Ha3bIBAIOTCS CKPEILMBAIOIIMMUCS B IPOCTPaHCTBE?

. Kakue npsimple Ha3bIBAIOTCS NEPIIEHIUKYIIPHBIMUA B IPOCTPAHCTBE?

. Ilepeuncnure B3aMMHOE pacnoioKEHUE MPSIMOM U MJIOCKOCTU B IPOCTPAHCTBE.
. Packpolite moHATHE «yTOJl MEXAY IPSAMOMN U TUNIOCKOCTBIO.

. Packpolite noHsTHE (T1apaJlJIENIbHOCTD MPSMOM U IIIIOCKOCTH.

. Packpolite noHsTHE (TIEPIEHAUKYISIPHOCTD NPSMOU U MIIOCKOCTH.

. IlepeuncnuTe B3aMMHOE pacoIOKEHUE IBYX IIJIOCKOCTEN B IPOCTPAHCTBE.
. Packpoiite noHsTHE «YTOa MEXKAY IIOCKOCTSIMM.

. Packpolite noHsTHE (TTapalJIEIbHOCTD MIOCKOCTEN».

. Packpolite noHsTHE «(II€PIEHAUKYIISIPHOCTD INIOCKOCTEN».

. Kak HaliTu paccTostHME OT TOUKH 10 NPSAMOI?

. Kak Halitu paccrostHue Mexay npsiMbIMu?

. Kak HaliTu paccTosiHre MEeXAY TUIOCKOCTSIMU?

. Ilponomxure onpenenenue: «llepneHauKymIsp — 310...».

. IIponomxure onpenenenue: «HakioHHas — 3T0...».

. [Iponomxkure onpenenenne: «lIpoeKkus HAKIIOHHOMN — 3TO. .. ».

. [lepeuncinre CBOMCTBA MAPATUIETBHOIO MPOEKTUPOBAHUS.
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27. VI3 9ero cocToUT MPSIMOYTOJIbHAS CHCTeMa KOOPJMHAT B MPOCTPAHCTBE?
28. Ecnu TouKa JIeXKHT B IJIOCKOCTH XY, KaKas KOOpPJAWHATA Y Hee HyleBas?
29. TlpuBeauTe npuMep KOOPAMHAT TOUYKH A, KOTOpas JICKHUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOP.

31. Kakue BeKTOpBI HAa3bIBAIOTCS KOJUTMHEAPHBIMH?

32. Kakue BeKTOpBI HAa3bIBAIOTCS NEPIICHAUKYIISPHBIMH?

KontpoJbsHas padora
IlepBas yacrTp
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

npeo10HCceHHbIX.

1. (1 6amn) Pacumdpyiite kpaTkyro 3anuck: a€ 3.

A) Touka a IpUHALIEKUT II0cKocTH [3; B) Touka @ mpuHauIexuT psaMoii 5; B) npsmas a
npuHa kUt wiockoctu B T') IpsiMas @ nepecekaeT miocKocTsh f3.

2. (1 6amn) Ipsmeie AB u CJI ckpemuBatorcs. Kakoe pacnonoxxenue umerot npsimbie AC
u BJ1?

A) napamnensssle; b) nepnenaukynspusie; B) ckpemupatores; ') nepecexarorcs.

3. (1 6amr) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KojutnHEeapHbIc?

A) a, B; b) ¢, B; B) a, ¢; I') KoymuHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hauer touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro oTpe3Ka
spisieTcst Touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Bropasi yacth

Ilpu eévinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI OMEEN.

5. (2 6anna) Yepes koHubl oTpe3ska AB u ero cepenuny M mpoBeneHbl MapajjienbHbIe
MpsIMbIE, MIEPECEKAOIIME HEKOTOPYIO IIIOCKOCTh B Toukax Aj, B; u Mj. Haitagute nnuny otpeska
MM, eciu otpe3ok AB He nepecekaet minockocTs u ecini AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB n A/l nonapno nepnenaukynspHel. Haiinure orpezox C/I,
ecimt AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 OGamna) (2 Oamna) Jlamer Bektopel a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
MIPOU3BE/IEHNE BEKTOPOB.

8. (2 6anna) Haueptuts ky0 ABCA1B1C1/13. [Toctpouts Touky KEAB, Touky MEJI/1;1C,
otpe3ok PEEA;1B;1C;.

9. (2 6anna) [Tpu kakuX 3HAUYECHUSX 7 BEKTOPHI a (4,n,2), ﬁ( 1,2,n) nepneHIuKyISPHbI?

10. (2 ©6amma) Odopmute nuct Oymaru A4 BEpPTUKAIBHBIMH, TOPHU30HTAIHHBIMH,
HAKJIOHHBIMH JIMHUSIMU, HUCTIONIB3Yys Pa3HbIC IBETOBBIE OTTCHKH.

Ocnogvt mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Teopernyeckne BONPOCHI:
1. Yemy paBeH yroia B OJIMH pajuaH?
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2. B kakux 4YeTBepTAX TPUTOHOMETPHYECKOTO Kpyra (PyHKIHsS y=SinX HPHUHHUMACT
IIOJIOKUTCIIBHBIC 3H21‘-I€HI/I$I‘.7
3. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUS y= COSX IPUHUMAET
OTpI/IL[aTeJIBHBIG 3Ha‘IeHI/I$I?
4, [Iponomkure onpenenenne: «CUHYC OCTPOTO yriia — 3TO...».

[Mponomxute onpenenenune: «KOCHHYC OCTPOTO yriia — 3TO...)».
[Mpomomxute onpenenenue: «TaHTeHC OCTPOTO yriia — 3TO...».
ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

Yemy paBHO nipousBeaeHue tgx*ctgx?

Yemy pasen Sin(2x)? Chopmynupyiite NpaBuiio BHIYUCICHHS.

0.  UYewmy paBen c0S(2x)? CchopmynupyiTe MPaBUIIO BEIYACICHUSI.

11.  Ilepeuucnute TPUrOHOMETPUYCCKUE QYHKIUH, YKAKHUTE UX MIEPUOIBI.
12. Yemy paBen nepuoj GpyHkuu y=cos(4x)?

13.  emy paBeH nepuoj GpyHKIHH y=cos(x/4)?

ROoo~NO O

14.  Omnpepenute o6nacts 3HaYeHUsS] PYyHKINU y=3c08(5X)?

15.  Ilepeuncnure criocoObI pemIeHUs] TPUTOHOMETPUIECKUX YPAaBHEHHIA.

16.  PackpoiiTe anropuT™ pemieHHs OJHOPOJHBIX TPUTOHOMETPHUYECKUX YpaBHEHUIA
NEPBOTO MOPS/IKA.

17.  PackpoiiTe anropuT™ pemieHHs OJHOPOIHBIX TPHUTOHOMETPHUYECKUX YpaBHEHUIA

BTOPOT'O IMOpsAJIKaA.

KonTpoabnHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasuibHblL OMEEN U3 YemblPex NPedi0HCEHHbIX.

AB
1. (1 6amn) B AABC COSCZE. Kakas u3 cropoH siBnsteTcst runorenysoii AABC?

A) AB; b) AC; B) BC; I') CB.

2. (1 6ayn) Yriom xakoil ueTBepTH sBisgercs yroa a=410°?
A)I;B) II; B) I, T) IV.

3. (1 6amn) Kakue u3 GyHKIMI SBISIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ann) Ilepuon pyHkuuu y=sinx?

A)n/2; Bb)2rn; B)4m; ') n
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Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYUEHHBLI OMEEN.

. T Vi
5. (2 6amna) Beraucnute: sin > + oS >

y V2 : V2
6. (2 6amna) Haiinure 3HaueHHE BbIpAXKEHUS 4arccos; - darcsin(——)

o] (o]
7. (2 6amna) Haiinure 3HaUeHHE BbIpAXKEHUS 7 g 13~ tg T

1
8. (2 6amna) Pemute ypaBHEHHE COS X = Pt 3anuimnTe HAUMMEHBIINH MOJ0KUTETbHBIN

KOpPEHb YPAaBHEHUS.

9. Peuinre ypaBHeHHE sin?x - 4 sin x + 3 =0.

10. IMocTpoiiTe rpaguk TPUTOHOMETPUYIECKOH QyHKIUH Y=2 SINX

RHRoOoo~NoGO~LNE

e
A

13.

Ilpouseoonan u nepeoodpasnan pynkyuu

Teopernyeckne BONPOCHI:
ITponomxure onpenenenue: «lIpoussonnas — 3to...».
Packpoiite reoMeTpru4eCcKUi CMBICII IIPOU3BOJHOMN.
Packpoiite hu3ndeckuii CMBICI TPOU3BOTHOM.
[lepeuncnure npaBuiia BEIYUCIECHUS TPOU3BOIHBIX.
Yemy paBHa IPOM3BOIHAS CTENCHHON QyHKIUMN?
Uemy paBHa MPOU3BOIHAS TPOU3BEACHNUSA?
Yemy paBHa IPOU3BOIHAS YaCTHOIO?
Uemy paBHA MPOU3BOIHAS CIIOKHON (QYHKIUU?
Cdopmynupyiite npuzHak Bo3pacTaHus (QyHKIHH.
Cdopmynupyiite npu3zHak yObIBaHUS QYHKIUH.
Cdopmynupyiite npu3HaK TOYKM MAaKCUMyMa () yHKIIMH.
CdopmynupyiiTe npu3Hak TOUKM MUHUMYyMa (YHKIIMH.
CocraBbTe aNropuTM pelIeHUs 3ajJad Ha HaXOXKJIEHHs HauOOJbIIEro |

HAaWMEHBIIIETO 3HAYEHUsT (QYHKIIMH Ha OTpe3Ke?

14.

CocraBbTe AJITOPpUTM  HUCCIICAOBAHUA U TIOCTPOCHUA Fpa(I)I/IKa (I)YHKI_II/II/I C

MMOMOUIBIO TPOU3BOTHOM.

15.
16.
17.
18.
19.
20.

[poxomxkute onpeneneuue: «dynkuus F(X) Ha3bIBaeTCS ... ».
PackpoiiTe reoMeTpu4ecKuii CMBICI ONIPEAETICHHOTO HHTETpaa.
[Tponomxute onpenenenue: «KpuBonuHeiHas Tpanemus — 3T0. .. ».
Chopmynupyiite popmyny Hetotona-Jleibuua.

B gem 3akimogyaercs o0t BUI BCeX MepBOOOPa3HBIX?
[lepeuncnure mpaBuia BEIYUCICHNS HHTETPAJIOB.

KourpoJuanHuas padora
IlepBast yacTh

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLl OMEEMm U3 YemMvlpex nPeonoHceHHbIX.

1.

(1 6amr) UeMmy paBHa IPOM3BOIHAS (YHKIHH y=2X"?

A)y'=5x;Bb)y=6x; B)y=6;1I y'=6x2.
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x(1)

- 1t2—|—t 10
4

2. (1 6amn) ITo xakoi u3 GopMysT BEIYUCIAECTCS MPOU3BOIHAS YaCTHOTO?
r r r r r r u ’ ulv_uV’ r 4 r
A) (uhv)=u'+v; B) (uv) =u'vtuv’; B) (=) = ———: D(fex)) = (g(x)*g'(x).

3. (1 6amn) Pemute ypaBaenue f'(x)=0, ecinu f(x)=3x2 — 6x +4. Beibepure OTBET.
A)1;b)-1;B)4;T') -4.

4. (1 6amn) O6muMi BT BCeX MepBOOOpa3HbIX st f(X)=SIiNX?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropasi yacthb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.
5. (2 Oamwra) MarepuanpbHasi TOYKAa JIBIDKETCS  MPSMOJIMHEHHO 10  3aKOHY

(rme x— paccTositHuE OT TOYKM OTCuUe€Ta B MeTpax,l— Bpems B

CEKYHJIaX, U3MEPEHHOE C Hauala [BIDKCHUs). B kakoli MOMEHT BpeMeHH (B CEKyH/ax) ee
CKOpOCTh OblIa paBHa 5 M/c?

6. (2 6bayuta) Ha pucynke nzobpaxén rpaduk dynkuuu y=1F(X) u kacarenpbHas K HEMY B

TOYKe ¢ abcuuccoit Xo. Haiinure 3Hauenne npousBogHoit Gpynkuuu f(X) B Touke Xo.

YA

7. (2 6anna) Pemmte HEpaBeHCTBO: x%-16 <0
8. (2 Oamma) Ha pucynke wuzobpaxen rpadux ¢yukuuun Y=f(X), ompenenénnoit Ha

unrepBaie (—3; 11). Haiinute nanmenbiee 3nauenne Gynkuuu f(X)ua orpeske [2; 9,5].
]

A ¥ = flx)

M
YN I\

AR EERE
) / ‘-,lII]
NN \l[

9. (2 6anna) Ha pucyHnke n300paxén rpaguk HEKOTOPoi GpyHKImu Y — f(x) (mBa myda ¢

oOmieil HavyanbHOUM ToukoM). [lonmb3ysick pucyHKOM, perancnte (8) —F (6), ereF (x)_

0JIHA U3 MEPBOOOPA3HBIX (PYHKLIUU J(x).
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YA
8 |
1
|
|
|
|
|
|
I
! I
| ~
0| 1 78 x

10. (2 OGamra) dupme «/uzailH+» BBIIEIAIOT Y4YacTOK 3emiid 1wiomaasio 100 Ve

[Ipennararor yeTblpe ydacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi ywyactox
ono0put aupexTop Gupmbl «/Iu3aitH+»», yauThBas, 9To HEOOXOAMMO OyIeT MOCTaBUTH 3a00p
10 IepUMeTpy?

Mmuozocpannuxku u mena epawieHus
Teopernyeckne BONPOCHI:

1. IIponomxure onpenenenne: «MHOTOIpaHHUK — 3TO...)».

2. [Tponomxure onpenenenue: «Ilpuzma — 3to...».

3. [Tponomxure onpenenenue: «lIpsMoyronabHblii napauieaenunes — 310. .. ».

4, [Iponomxkure onpenenenue: «Kyo —3T10...».

o. IIponoskure onpenenenue: «llupamuaa — 3To...».

6. Cdopmynupyiite CBOWCTBO O MPOTHUBOJIESKAIINX TPAHSAX MapajuIeIenue/a.

1. CdopmynupyiiTe CBONCTBO O AMaroHaIsAX Mapajuieenuneaa.

8. CdopmynupyiiTe CBONCTBO O IMAarOHAIN U JMHEUHBIX pa3Mepax IpsIMOYTOJIbHOTO
napajuiesenumnena.

9. Kakas npu3ma Ha3bpIBaeTCs psIMOiA?

10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIHHOMN?

11.  PackpoiiTe noHATHE «IpaBUIIbHAS THPAMHIA.

12. Yo Takoe amodema MpaBUILHON ITHPAMHIBI?

13. B uem oTauuue MNOJHONW MOBEPXHOCTH NPU3MBI OT IOJHOW TMOBEPXHOCTH
nUpaMuIbl?

14.  Cdopmynupyiite TeopeMy O BBIUUCIEHUHM OOKOBOH MMOBEPXHOCTU MPSIMOIii
MIPU3MEIL.

15.  Cdopmynupyiite TeopeMy O BBIUMCIEHHU OOKOBOH MOBEPXHOCTH MpPABUIBHOMN
TUPaMUJIBI.

16. HasoBure mnpeamersl M3 Bamed NpodecCHOHANIBHOW JesTeIbHOCTH, KOTOpbIE
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17. IIponomxure onpenenenue: «{unmuuap — 310...».

18. [Tponomxkure onpenenenue: «KoHyc — 3T10...».

19.  Tlpomomxwute onpeneneHue: «Y CEYeHHBIH KOHYC — 3TO...».

20.  TIpomomxure onpenencHue: «lllap —310...».

21.  Yro siBNsieTCs BBICOTOM yCEUEHHOTO KOHYyca?

22. Yo sBIAETCS OCEBBIM CEUCHUEM IIIMHAPA, KOHYCa, YCEUSHHOTO KOHYCca, mapa?

23. [lepeuncaure enMHUIBI ©3MEPEHUS IIJIOMIAI1, 00BEeMa.
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24, UYemy paBHO OTHOIICHHE IUIOMIAJCH IMOBEPXHOCTEH TMOJOOHBIX GUTYp B
IPOCTpaHCTBE?

25.  Uemy paBHO OTHOIICHHE 00HEMOB MOJOOHBIX (GUTYP B IPOCTpAHCTBE?
26.  Haszowute npeaMeTsl U3 Baiiei NpopecCHOHaNbHOMN NeSTETbHOCTH, KOTOPbIE

UMEIOT (DOPMBI TEJ BpAIICHHS.

KonTpoabLHuasi padora

IlepBas yacrTp
Ilpu pewenuu 3a0anuit 1-4 3anumiume npasuUNbHBLIL OmMEeM U3 Uemblpex

npedﬂo.m'eHH blX.

1. (1 6amn) B kakux equHULIAX U3MeEpsIETCsl 00bEM MHOTOTpaHHUKA?

A) B metpax; b) B kyOuueckux merpax; B) B kBaapaTHbIXx MeTpax; 1) B JByrpaHHBIX
rpagycax.

2. (1 6ann) [1nomans MoIHOM MOBEPXHOCTU IMPU3MBI BEIUUCIIAETCS 110 (opmyiie:

A) S =S060k + 2 Socy.; B) SO0k =Pycy*H; B) S=B060k + S Spcy; ') SO0k =2P e *H.

3. (1 6amr) Yro siBIsIeTCA OCEBBIM CEYEHHEM KOHYyca?

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOenpeHHas Tpaneuus; B) npsmoyronsHuk; I')
NPSMOYTOJIbHAS TPATICIIHS.

4. (1 6amn) Kakas ¢urypa momydaercsi MpH BpPALICHUU TPSMOYTOJIBHOTO TPEYroJbHUKA
BOKPYT OJTHOT'O U3 CBOUX KAaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennas nupamua.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.
5. (2 6anna) PeOpo ocHOBaHMS NMpaBWIIBHON TPEYrojabHOW mHpaMuibl 3 M, amodpema 6Mm.
HatiguTre miomaas 00KOBOW MOBEPXHOCTH MTAPAMHUJIBI.
6. (2 6ayna) JIBe cTOpoHBI MapajuieiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiiaute GOMNBIIYIO0 CTOPOHY MapajienorpaMmma.

D /f
A B

7. (2 6anna) [IpsAMOYroJpHUK CO CTOpOHAMHM 8§ ¢M M 3 CM Bpalaercs BOKPYr OoJiblien
crtoponbl. Haitnure o0beMm, mitomaad O0KOBOM | IMOTHOW MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 ©Oamma) Haiimute 00BEM MHOTOTpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JIBYTpaHHBIC YTIIBI IPSMEIE).
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3

9. (2 6ara) Knuenty Heo0x01MMO, 4TOOBI B KOMHATE 0053aTEJIbHO MPUCYTCTBOBAIN 0ObEMHBIC
AJIEMEHTHI JleKopa IumHAprueckoi (opmel. I[loctpouts u3 Oymarum Mojaenb HIMHIPA.
PasMepbl as TOCTpOCHHS BBIOpATh CaMOCTOSITEIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
pamuyca K BbICOTE JOJKHO ObITH 1:2.

10. (2 6amra) Paccuntarh KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX OaHOK KPacKH H%I)KHO KYIUTh AJIs
OKpalllMBaHUs WIMHIPUYECKOTo cBoja noasaia. Pacxon kpacku 100 r va 1 m°. Cuurath n=3.

Cmenennasn, nokazamenvnasn u jo2apugpmudeckan Yynkuyuu
Teopernyeckue BONpPOCHI:

1. Cdhopmynupyiite onpeneneHue cTeneHHoN QyHKIUH.

2. [lepeuncnure cBoiiCTBa CTENIEHHON QPYHKIINU

3. Cdhopmynupyiite ornpeneneHue nokazaTeabHONU QyHKINH.

4. [lepeuncnure cBoiicTBa MoKa3aTeNIbHON QyHKINN

S. Cdopmynupyiite onpenenenue sorapupMuueckoi GyHKIIH.

6. [lepeuncnure cBoiicTBa lorapupmMuiyeckon QyHKINH.

7. [Tponomxute onpenenenue: «Jlorapudm — 370...».

8. Uemy paBeH jorapu@m npou3BeaeHUs?

9. Yemy paBeH jorapugm yactHoro?

10.  IlpuBeaurte mpuMepHl JOrapuPMUUECKON CIUPATH B MPHUPOJE U B OKPYKAIOIIEM
MUDE.

11. Ha 4ro HeoOxomuMo oOpaTWTh BHHUMAaHHE MPU PEHICHUH HPPAlMOHAIBHOTO
YpaBHEHMsI YETHOM CTeneHu?

12. Yemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuLaTenbHoro yncna? Ipuseaure
IpUMep.

13. Yemy paBeH KOpEHb HEYETHOW CTENEHW W3 OoTpuuarenpbHoro uucia? Ilpusenure
IpUMep.

14, Ha uro crtouT O0OpaTUTh BHHUMAaHUE IMPH PELICHUH JOrapuPMUUYECKUX U
UppalMOHAIBHBIX, APOOHO-PALMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB?

15. B uem 3akitouaeTcs rpaduuecKuii crnocod penieHus: ypaBHeHHH.

KontpoasHas padora
IlepBast yacTh
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Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuNbHLIL OmMEem U3 UYemovipex
NPeONoHCEHHDIX.

1. (1 6amn) Mexny KakuMy JBYyMsI HaTypaibHbIMU YHCJIAMU HAXOAUTCS YU CIIO 3\/ 192

A)19u20;b)2u3;B)18u19;I") 3 u4.

2. (1 6ann) Ha pucynke uzobpaxén rpapuk gpynkuuu suaa f(x)=a”. Haiinure 3HaueHue
f(2).

fix)=a"

= T
-

O 1. %
A) 25.;b) 5; B) 32; I') HeT BepHOTO OTBeTA.

3. (1 6amn) Kakas u3 ¢yHKIMII BO3pacTaroT Ha Bceil 00JacT onpeeneHus?
A) f(x)=logs X; B) f(x)=0,7%; B) f(x)=x%T) f(x)=log1 x.
2

2x—-3
4. (1 6amn) Ykaxure obnacts onpenenenns pynxmmu f (X) = g XX+7

A) (-7; 1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); ) (-o0; -7), (1,5; +o0).

Bropas yactb
Ilpu evinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewtenus u nOIYUEHHbLI OMEENt.

8 10 . 8
5. (2 6anna) Haiinute 3HaueHue BhIpasKEHUS 471171 44°.
6. (2 6amra) CKOIBKO LENBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

7. (2 6anna) Haiizure kopens ypasrenus 1085 (4+x) =2.
8. (2 Oamma)) PaccrosHue oT HabmromaTeNs, HaXOMASAIIErocs Ha HEOOJNbINOW BbicoTe h
KHJIOMETPOB HaJa 3eMIIEH, 10 HAOII01aeMOl UM JIMHUU TOPU30HTA BBIYHCIAETCS MO (hopmyse

= V2Rh .
! , tme R=6400 kM — pammyc 3emmu. C Kakoil BBICOTHI TOPU30HT BHIEH Ha
paccrosinuu 48 kunoMerpoB? OTBET BbIpa3UTe B KUJIOMETpaXx.
9. (2 6amnma) B xome pacmama paanOakTHBHOTO HM30TOMA €r0 Macca YMEHbBINAETCs TI0

m(t) =mg- 27T,
3aKOHY rJie Mp— HaYaJlbHas Macca M30Toma, t— Bpems, Impormieanee ot
HAa4YaJIbHOTO MOMEHTa, | — TIepHOoJ Iodypacnaaa. B HadaabHBIH MOMEHT BPEMEHH Macca
uzotomna 184 mr. Ilepuon ero monypacnana cocraiser 7 MuH. Haliaute, yepe3 cKOITbKO MHHYT
Macca u30Tomna OyJeT paBHa 23 Mr.

10. (2 6amna) Haigute 3HaueHUe BoipaxkeHUs1 logg 108 + log, 2
Inemenmet meopuu 3epoﬂmuocmeﬁ U MamemamuyecKkoll CmamucmuKkuy
Teopernyeckne BONPOCHI:

1. [Iponomxure onpenenenune: «CaydaiitHoe coObITHE — 3TO...». [I[puBeaure nmpumep.
2. [TpuBenuTe mpUMep TOCTOBEPHOTO COOBITHSI.
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3. [TpuBeauTe npuMep HEBO3MOXKHOTO COOBITHS.
4. [Tpomomxute onpenenenue: «BeposSTHOCTD CIy4aliHOTO COOBITUS — ATO. .. ».
S. Cdopmynupyiite nIpaBuIO HAXOXKAECHUS CIOXKEHHS BEPOSTHOCTEM.
6. Cdhopmynupyiite IpaBUIO YMHOKEHHUSI BEPOSITHOCTEH.
7. Kak naiitu cpennee apupMeTnueckoe YUCI0BOro psijaa’?
8. Kak HailiTu MeauaHy 4ynciaoBoro psa?
9. Kak Bbruucisercst pazmax 4MciaoBoro psaa’?
10.  Jlmst yero HykHBI Auarpammsl, rpaduku? [lepeuncianre BUABI quarpaMm.
11.  IlpuBeaure mnpuMepsl MNPOSBICHHUS 3aKOHA OONBIIMX YUCET B MPHUPOJHBIX
SIBJICHUSIX.
12.  TlpuBeauTte mpuMepHl MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX
SIBIICHUSIX.
13.  UYro uzyuaer craructuka?
14.  TIlponomxute onpenenenue: «CouyeraHue — 3T0...».
15.  Ilponomxkute onpenenenue: «PazMenienye — 310...».
16.  Ilponmomxure onpenenenue: «llepecTaHOBKH — 3TO...».

KonTpoabLHas padora
IlepBas yacTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbHLIL OmMeem U3 UYemovlpex
npeooIHceHHbIX

1. (1 6amn) Kakux coObITHII HE OBIBAET B TEOPUH BEPOSITHOCTEH?

A) cnyuaiinbie; b) Hecnyuaiinbie; B) moctoBepHbie; I') HEBO3MOKHBIE.

2. (1 6amr) CobbITHE, KOTOPOE TPH BHITOJTHEHUH OMPEACTICHHON COBOKYITHOCTU YCIIOBUH,
00513aTeJIbHO MTPOU3OMUIET - 3TO:

A) cnydaiinoe; b) HecnywaitHoe; B) noctosepHoe; [') HeBo3MOKHOE.

3. (1 ©Oamm) BeposTHOCTH cilyyallHOTO COOBITHSI €CTh HEOTpPHUIATENbHOE YHCIIO,
3aKIIFOYCHHOE MEXK]Ty YHCIIaMH:

A)Ou1; B)0m 100; B)-1u 1;T)-100 u 100.

4. (1 6amn) I'pynnuposka — 3T0. ..

A) ynopsjoueHHe €AMHUI] COBOKYMHOCTM IO Tpu3HaKy,; b) pazOueHue enuHun
COBOKYITHOCTH Ha TPYIIbI 1O Npu3Haky; B) o0oOmenue enuHuusbix (aktos; [') 00obOmeHne
€IMHUYHBIX TPU3HAKOB.

Bropas yactb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYYEHHBLI OMEEN.

5. (2 6amta) B oduce nusaiiHepCKOro areHTCTBa HAXOAATCA 8 MOCETHTENEH MKEHCKOTOo
nona u 2 mMyxckoro. OnpeaenuTs BEpOATHOCTh TOTO, YTO MIEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY>KYHHA.

6. (2 6anna) Ha koudepenmuio npuexanu 2 yueHbix u3 ['epmanun, 3 uz Cepbuu u 7 us
[Beimapun. Kaxaerii w3 HUX aemaer Ha KoHpepeHIMH onauH Aokman. [lopsgok mokmamoB
ompezensercss xepeObEéBkoil. HaliguTe BEpOSATHOCTH TOTO, YTO TSATHIM OKAXETCS JOKIIAJ
yueHoro u3 CepOuu.

7. (2 6anna) Marma, Tumyp, Jlnana, Kocts u AHTOH Opocuin KpeOuit — KoMy JTOCTaHeTCs
MPOEKT 1Mo oPOPMIICHHIO cBajieOHOTrO 3ayia. Haliure BEpOSITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBITIONHATH AHTOH.
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8. (2 bayna) B simuke Tpu KpacHbIX U TpU CMHUX (prromacTepa. DiomacTepsl BBITACKUBAIOT
[0 o4Yepeau B cClydalHOM mnopsake. KakoBa BEpOATHOCTbH TOro, 4YTO NEPBBIM pa3 CUHUU
(iiomacTep NOSBUTCS TPETHUM IO CUETY?

9. (2 6amna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitaute Moy psiaa
U cpesiHee apu(pMeTndecKkoe psja.

10. (2 6amna) IIpu ananu3e MEHOBBIX MPEANOYTEHUN KIMEHTOB IU3aHEPCKOT0 arceHTCTBA
IOJY4YEeHbl JaHHbIe, MPEJICTABICHHbIE B Tabiauue: JA0dsd KIMEHTOB, IPHOOPETAIOUX
JU3alHEPCKUE YCIIYI'M OJIMHAKOBOI'O Ha3HAYCHUS, HO Pa3au4HOU LieHbl. Halitu Mony ciaydaiiHOM
BEJIMYUHBI. X — LIEHBI IPOJIaBAEMBIX yCIYT.

Xi 350 450 55 65 75 8500
0 0 00 00 00
Pi 1/20 3/20 3/2 8/2 4/2 1/20
0 0 0

4.2.3. 3apanus i OLEHKH 3HAHUI U YMeHMi /U1 py0e:KHOro KOHTPOJIs
IlepBas yacrTb
Ilpu pewenuu 3aoanun 1-4 3anuwiume nPaGUILHBIL oOmeem U3 Uemblpex

npeo10HCceHHbIX.

1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHatel uMeeT cepeanHa orpeska AB —

Touka M?
A)M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6ann) IIpsmele AB u CJI napamienshble. Kakoe pacnonoxenue nmerot npsimbie AC
u BJ1?

A) napannensHsle; b) nepnenaukynspusle; B) ckpemubatores; [') nepecekatorcs.

3. (1 6ann) Kakue u3 GpyHKUMN ABISAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Ha pucynke nzobpaxen rpaduk npoussogHoit Gpyukimu y=f(X). IIpu kakom
3Ha4YeHUH X QYHKIUS IPUHUMAET CBOE HanOOJIbIIIee 3HaYeHUE Ha oTpe3ke [-4; -2] ?

.

N y=f1)

=Y

A)0,5;B)-4; B)-5; ) 1.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOAYYEHHBLIL OMEEN.
5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl napajiiefibHbIe
npsiMbIe, TIEpeceKarole HEKOTOPYIO TIOCKOCTh B Toukax Aj, By u M;. Haiinute anmuny oTpeska
MM, eciiu oTpe3ok AB He nmepecekaeT mnockocTs U ecinu AA1=6 cm, BB1=4 cM.

6. (2 6anmna) Hansl Touku A(6,7,8) , B(8,2,6). Halinute nnuny BekTopa AB.
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T

7. (2 6amna) Haigure g (OC + 2 ) " e 120 =0,5.

8. (2 Gamia) MarepranbHasi TO4Ka IBWXKETCS HPSMOJIMHENHO 1o 3akoHy X(f)=t>-13t+23
(rme X— paccTosiHuE OT TOYKU OTCYETa B METpax, L — BpeMs B CEKyHaX, U3MEPEHHOE ¢ Havala
JIBUXKEHMS ). B kKakoit MOMEHT BpeMeHH (B CeKYHaX) €e CKOPOCTh OblIa paBHa 3 m/c?

9. (2 6amra) ana ¢yakuus f(x)= 3x%+]. Yemy paBna F(1)?

10. (2 Oamna) Pemmte ypaBHeHue COSX=1. B oTBeT 3anummre HAMMEHBIIUN
HEOTPULIATEIILHBINA KOPCHb.

4.2.4. 3anaHus 1J151 OLEHKYU 3HAHUIA U YMEHHM /JIs1 IPOMEKYTOYHOM aTTecTanuu (3IK3aMeH)

Ha BbImoMHEHWE NTHUCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTeMaTUKe naeTcs 4
acTpoHOMHYeCcKuX yaca (240 MUHYT).

DK3aMeHaIMoHHas paboTa COCTOUT UX 2-X YacTeil: 00513aTeIbHON 1 IOTIOJIHUTEIILHOM.

OOs3aTenbHass 4acTh COAEPKUT 3aJaHUS MHUHHUMAJIbHOTO 00s3aTE€IbHOTO  YpPOBHS,
JIOIOJIHUTEIIbHAS YacTh — OoJiee CII0KHBIE 3aIaHus.

[Ipu BBIMONIHEHUM 33/1aHKUI 00sA3aTEIIBHON YacTH TPEOyeTCs MPEACTaBUTh XOJ PEIICHUS U
yKa3aTh MOJIYYEHHBIH OTBET. 3a MPaBWJIbHOE BBIMOJIHEHHE JIOO0T0 3aJaHus U3 00s3aTe’lbHON
4yacTu oOydaromuiicss nmoisydaere oauH Oasut. [Ipu BeIMoSHEHUM 3aJaHUs U3 JOMOJTHUTEIBHOU
JacTH HEOOXOJAMMO MOJAPOOHO OMHCcaTh XOJ PEIICHHUS U JaTh OTBET. IIpaBUIbHOE BBIMOJHEHUE
3aJJaHUM JTONOJIHUTEIFHON YacTu olleHuBaeTcd 3 Oaminamu mim 1-2 OamiaMH 3a 4aCTHYHOE
peIIcHHE.

banel, moydeHHBIE 32 BCE BHITIOJIHEHHBIE 3aJIaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANTLHOU cucmeme

Ommemxka Yucno 6annos,
Heo0X00umoe 01 NOJIy4eHUs OMmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08X 3a0aHull U3 OONOJIHUMENbHOL YACMUL)

IK3amenayuonnsle 3a0aHUA NO MamemamuKe
Oo0si3aTe/IbHAsA YaCcTh
IIpu BeImoTHeHnu 3aganuii 1-12 3anumnTe X0 pelIeHUs U MOJYYeHHbI OTBeT.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pucyHke KHPHBIMH .,

TOYKaMH IIOKAa3aHO CYTOYHOE KOJHWYCCTBO OCAJKOB, 4=

BBHIMAaBIINX B DnmucTe ¢ 7 o 18 nexabps 2001 roma. - {1

35 lIIl |II

ITo TOPU30OHTAJIM YKa3bIBAIOTCA YHCIa MECdala, Mo =0 AR

BEPTUKAIN — KOJUYECTBO OCAJKOB, BBIIABLUIUX B - . D

J

COOTBETCTBYIOIIMK JI€Hb, B MuWumMerpax. Jluga 1s / ]H".

HATJIAIHOCTH JKUPHBIE TOUKH HAa PUCYHKE COEIAUHEHBI -+

05 —

auHuer. OmnpenenuTe MO PUCYHKY, CKOJBKO JHEH oo

BBINAAJIO0 OOJIEe 2 MHJUTUMETPOB OCAIKOB? F e
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3. (1 6ann) CTOMMOCTH YCIyT 4YaCTHOTO au3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,
CKOJIBKO CTOWJIM YCIYTH IU3aifHepa JI0 MOJ0POKaHus, €Clii Tocie KimeHT 3amtatui S5000py6?
4. (1 6ann) Ha tapenke 16 nuposxkoB: 7 ¢ ppi0oii, 5 ¢ BapeHbeM U 4 ¢ BulHei. 0

Hayraza BBI6I/IpaeT OJIMH ITHUPOKOK. Haﬁ,Z[I/ITe BEPOATHOCTH TOI'O, UYTO OH OKAXETCA C BUIIHEH.

5. (1 6ann) Haitnure 3HadeHue Boipaxenus 10g,2 + log, 32
. 7—-6x=7.
6. (I 6ann) Halinure KOpeHb ypaBHEHHUS
7. (I 6ann) Pemmte HepasenctBo 257 > 64. B OTBET 3amMIIMTE HAMMEHbIICE
HOJIOKHUTEIBHOE YUCIIO.
x+2 1
. 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHUS
. 5
9. (1 6ann) Haiinnte npou3BoaHy0 GYHKIHH B Touke X=0:y = —x* —6x* + 7x -1
4
10. (1 6ann) Kactprons, odpopMieHHas MO WHAUBUAYyaIbHOMY 3aKa3y, uMeeT hopmy

uunuHApa. Beicota kactpronu 35 oM, auamerp ocHoBaHus 20 cM. PaccuuraiiTe BMECTUMOCTh
JAHHOM MOCY/bl, IEJICHHYIO Ha TT.

11. (1 6ann) Haiinure tutomanes Gurypsl, 1300pakeHHON Ha PUCYHKE
|
\
Zl \
Tox
12. (1 6ann) Teno ABUKETCS MO 3aKOHY S(t)=3t2+5t (m) Haiitu ckopocTh Tena yepes

lc mocne Hauana JBUKEHUS.
JdonoHUTEIbHAS YACTh

Ilpu évinonnenuu 3ad0anuii 13-16 3anumume x00 peuwienusn u noJay4eHHblL Omeem

13. (3 6anna) BeraucauTe IONMIAAb Y9acTKa CTOJIA, OTBEJACHHOTO IS MPE3CHTAIUH PadoT
nu3aiiHepa Bacuiims, IepuMeTp KOTOPOro OrpaHHYMBAKOT JIMHAH y=X2-2X-2 U

F-X2+2. Beimonnute ueptex. OTBET JaiiTe B KBaJpaTHBIX METpax.

14. (3 6aana) Pemute ypaBHEHHE sin® - 2sinx=0. B OTBeT 3amHIIATE KOIMYECTBO
peLICHUH, MPUHAUISKAIINX TPOMEXKYTKY [0; 47T ]

15. (3 6anna) Haligute 060beM MHOTOTpaHHHKA, H300paKEHHOTO Ha PUCYHKE (BCE
JIBYrPAHHBIE YTIIbI psIMBIE).

3

X}

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN JH3aliHEP BHIMOIHIET HA 5 4yacoB ObICTpee,
yeM BTOpOM. CKOJIBKO OTKPBITOK 3a 4ac M3TOTaBIMBAET MEPBBIN AU3alWHEP, €CIU U3BECTHO, YTO
OH 32 4ac MOXET IPUTOTOBUTH Ha 5 OTKPBHITOK OOJIbIIIE BTOPOro?

5.YCJIOBUSA PEAJIM3ALIUUA ITPOI'PAMMBI INCHUITJIMHBI
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5.1. Jlns peanu3aiiy OporpaMMbl YUeOHOW AUCIMIUIMHBI JOJIKHBI OBITh MPETYCMOTPEHBI
CIICIYIOIIME CIICIUATBHBIC TOMEIICHHUS:

Peanu3anus nporpaMMbl AUCIHUIUTAHBI TPEOYET HATMYNS YIeOHOT0 KaOWHETa MaTEMATHKH.

O6opynoBanue yaeOHOTO KaOHHeTA:

- IOCAIOYHBIE MECTA M0 KOJIUYECTBY 00YUAIOIIUXCS;

- pabouee MeCTo MperoJaBaTels;

- KOMIUIEKT Y4eOHO-HATJISIHBIX TOCOOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BUICOMATECPHAJIOB;

- 3aJ1aHUs VT KOHTPOJIBHBIX padoT;

- mpoeCCUOHATILHO OPUCHTUPOBAHHBIC 3aIaHMS;

- MaTepualIbl IK3aMeHa.

TexHu4eckue cpecTBa O0yueHHUS:

- HepCOHaHBHLIﬁ KOMIIBIOTCP C JIMICH3HNOHHBIM IIPOIrpaMMHbBIM O6€CH6‘I6HI/ICM;

- IPOEKTOP C IKPAHOM.

6.UndopmanmorHHoe odecrnedeHne peajn3amum NporpaMmbl
Jns peanuzanuyd TporpaMMbl  OMOIHOTEUHBIH (HOHI 00pa30BaTENFHONW OpTraHU3aAIUH
YKOMIUIEKTOBAaH HEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBaTelbHble M HH(POPMALMOHHBIE
pecypchl, peKOMEHJ0BaHHbIE JI1 HCIOJIb30BaHUS B 00pa3oBaTEIbHOM IIPOLIECCE, HE cCTaplle
ISTH JIET C MOMEHTA U3aHusl.

6.1. OcHoBHBIE NMeYaTHLIE H3TAHUA

Amumos, III. A. MaremaTtuka. Anrebpa v Hayalia MaTeMaTUYECKOTO aHau3a.
baz3oBsIit ypoBeHs : asiekTpoHHas Gpopma yuedHoro nocodus mist CITO / 1. A.
AmumoB, M. A. Tkauéa, 0. M. Komsirun. - Mocksa : [Ipocsemienue, 2024. - 463

c. - ISBN 978-5-09-107569-4. - Tekcr : anekrponHsriid. - URL:
https://znanium.ru/catalog/product/2125328

AranacsH, JI. C. Marematuka. 'eometpusi. ba3oBblil ypoBeHb : 3JI€eKTpOHHAs
dopma yuebnoro nocobust 1yt CI1O / JI. C. Atanacsan, B. @. byrysos, C. b.
Kanmomries. - Mockga : [Ipocsemenue, 2024. - 193 ¢. -ISBN 978-5-09-107571-7. -
Tekcer : anextponnsiid. - URL: https://znanium.ru/catalog/product/2125327
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