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1.0BIIAS XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI TUCIHUATIJIAHBI
MATEMATHKA

1.1 MecTo AuCHIMILVIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTeJIbHOM IPOrpaMMBI:

VYyebOuas ITUCLUILINHA «MareMaTuka» SIBIISIETCS 00s13aTeIbHON YacTbIO
00111600pa30BaTENBHOrO LIMKJIA OCHOBHOM Mpo(heccHoHalIbHONU 00pa30BaTeIbHON MPOrpaMMBI 110
cneruanbaoctu 40.02.04 FOpucnpyaeHuus

Pabouas nporpamma AucHUIUIMHBI pazpadorana B cooTBeTcTBUU ¢ PI'OC cpennero o0uiero
obpazoBanus ¢ yuerom ®I'OC CIIO no cneunansaoctu 40.02.04 FOpucnpyaenuus

JucuuniinHa HanpasieHa Ha popmupoBanue OK no cnennanbHOCTH:

Koo Haumenoeanue komnemenuyuu
Komnemenyu
u
OK-01 BriOupare crmocoObl pemieHust 3aad Mpo(hecCHOHAIBHOW AeATENbHOCTH
IPUMEHHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM;

1.2. Hean u miianHupyemMblie pe3yabTAaTbl 0CBOCHUS TN CIUILINHBI:

Conmepxanre  TporpamMMbl  00IIe00pa30BaTENbHOW  AMCHUIUIMHBL  «MaTemMaTHkay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yJIbTaTOB €€ U3yUeHUs! B COOTBETCTBUU ¢ TpeboBaHusiMu OI'OC
COO c yueroMm npodeccuonansHoii HanpasienHoctn GI'OC CIIO.

1.3 Ilnanupyemble pe3yJibTaThbl OCBOEHHMS 0011e00PA30BaATEJbHON NUCHMILUIMHBI B
coorBeTcTBUM ¢ PT'OC COO
OO0mue (IMYHOCTHBIE M MeTaNpeMeTHbIE) pe3yJibTaThl

- TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

- TOTOBHOCTH K aKTHBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKON U COHI/IHJ'IBHOfI HaITpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBITIOIHATh TAKYIO JI€ATEIbHOCTH;
- IHTEPEC K pa3IudHbIM cepam mpodecCHOHATBHON ACSITEILHOCTH,

OBi1ajieHHe YHHUBEPCAJbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH A€ CTBUSIMMU:

a) 0a30BbIC JJOTUYECKUE ICHCTBHUS:

- CcaMOCTOATENbHO (OPMYIHUPOBATh U aAKTyaIM3HpPOBaTh MpPOOIEMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHUS ISl CPaBHEHUs, KIAaCCHU(PUKALUU U
00001CHHS;

- OIPEIENATh LENH JeSTEIHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX JTOCTHKEHUS;

- BBISIBJIITh 3aKOHOMCPHOCTH U IIPOTHUBOPEYHA B paCCMAaTPHUBACMBIX SABJICHUAX

- BHOCUTbH KOPPEKTHBBI B IEATEIHHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB IENISIM, OLIECHUBATh
PUCKHU HOCJ'I@I[CTBI/II\/II ACATCIIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPH PEIICHUN KU3HEHHBIX MPoOIeM

0) 6a30BbIE UCCIIEIOBATEIBCKUE ICUCTBUS:

- BJIAJIeTh HABbIKAMHU Yy4eOHO-HCCIIEOBATENLCKON W MPOEKTHON JesTeNbHOCTH, HaBBIKAMU
paspernieHust mpooiem;

- BBISIBIISITh IPUYMHHO-CIICICTBEHHBIC CBS3H U aKTyaJIU3HPOBATh 33/1a4y, BEIABUTATh THIIOTE3Y €€
peICHUsA, HAXOAUTb apIryYMCHTHI IJId JOKa3aTCJIbCTBA CBOUX YTBep)KIleHI/If/'I, 3aaaBaTb NapaMETPhI
U KPUTEPUU PEIICHHUS,

- AHAJIM3UPOBATH MMOJYUCHHBIC B X04€ PCIICHHUA 3aJa4r pC3yJbTaTbl, KPUTUICCKU OLUCHUBATHL UX
JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX yCIOBUSIX;
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- YMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00JaCTH )KU3HEAESTEIbHOCTH;
- YMETbh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

- BBIIBUT'aTh HOBBIE UJIEH, IPEUIaraTh OPUTMHAIBHbIE TIOJXOABI U PEIICHHUS;

U CIIOCOOHOCTH UX MCIOJIb30BaHUS B [I03HABATEILHON U COLIMAIbHON MIPAKTUKE

B o0s1acTH HEHHOCTH HAYYHOI'O MO3HAHMSA:

-c(OPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOILECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha AMAJOre KYJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3BIKOBOM M UUTATEJIBCKOM KYJBTYpPBl KaK CpEICTBAa B3aWMOJACHCTBHUSA
MEX/1y JIFOJIbMU U MIO3HAHUS MUDA;

- OCO3HAHME LEHHOCTHM HAyYHOU JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIATH IIPOCKTHYIO WU
HCCIIEA0BATENBCKYIO ACSTENBHOCTh HHINBUYAIbHO U B TPYIIIIE.

OsiaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMHU N03HABATEJIbHBIMH NeHCTBUAMM:

B) pabota ¢ uHpopmanuei:

- BJIaJIeTh HaBBIKAMU IOJYyYEHHUsS MHPOPMALMU U3 UCTOUHUKOB PA3HBIX THUIIOB, CAMOCTOSTEILHO
OCYUIECTBJISATh MOMCK, aHAJIN3, CUCTEMATU3ALMI0O U HMHTEPIpETAlNi0 MHPOPMAILUN Pa3IUUYHbBIX
BUJIOB U (pOpM IpeCTaBICHHUS;

- co3JaBaTh TEKCThl B Pa3IMYHBIX (opMaTax € y4yeTOM Ha3HAYeHUs MHPOpMAIUU U LIEJIeBOU
ayJMTOPUH, BEIOUPAst ONTUMAIIBHYIO (POpPMY MPEICTABICHHS U BU3yaTH3alUH;

- OLEHUBATh JOCTOBEPHOCTb, JETMTUMHOCTb HH(pOpPMAIH, €€ COOTBETCTBHE IPABOBBIM HU
MOpPaJIbHO-ITUUECKUM HOpPMaM;

- HCIIOJIb30BaTh CPEJICTBA MH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B PELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U OPTraHU3ALMOHHBIX 3aJa4 C COOJIOeHHEeM TpeOoBaHUI
SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEkKEHHS], IPABOBBIX U 3TUYECKUX
HOPM, HOPM HH(OPMAIIMOHHOM 0€30MaCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUSA U 3aIIUThI HHPOpMAIMHU, HTHPOPMAIIMOHHON O0e30MacHOCTH
JMYHOCTH

B 00/1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- ¢()OpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOT'O IOBEJICHHUS;

- CIIOCOOHOCTbH OILIEHHMBATh CUTYAllMI0O U IMPUHHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/la B IOCTPOCHUE YCTONUYHUBOIO Oy Iy1IEro;

- OTBETCTBEHHOE OTHOIICHHWE K CBOMM POJUTENSAM U (WJIM) APYTUM WiI€HaM CeMbH, CO3AAHUIO
CEMBbH Ha OCHOBE OCO3HAaHHOIO IPUHATHSA IIEHHOCTEW CEMEHHOM »XWU3HH B COOTBETCTBHU C
TpazuuusaMu HapoaoB Poccuu;

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITENIbHO OCYLIECTBIIATH [I03HABATEIbHYIO €S TEIbHOCTb, BBISIBISITH IPOOJIEMBI, CTABUTD
u (opmynupoBaTh COOCTBEHHbIE 3aJjaud B 0Opa30BaTEIbHOW JAEATENBHOCTH M HKU3HEHHBIX
CUTYaLUsX;

- CaMOCTOATEJIBHO COCTAaBJATH IUIaH PEIICHUS MPOOJIEMbl C YYETOM HMEIOIIUXCS PECYypCoB,
CcOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW JPYAHULMH B Pa3HbIX 00JACTIX
3HAHUM, HOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbIH YPOBEHbD;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MPUEMbI pe(IIeKCUU JIIs OLICHKH CUTYallH, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUS [0 UX CHUKEHUIO;
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B) OMOIIMOHANLHBINA WHTEIJIEKT, MPEANoIaralonuii cCOpMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIINH, BKIIOUYAIOIICH CTPEMJICHNE K JOCTIKEHUIO 1IEIN U YCIeXy, ONTUMHU3M,
MHULAATUBHOCTb, YMEHHUE AEHCTBOBAThH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEI;

- DOMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh TIOHMMAaTh AMOIMOHAIIBHOE COCTOSHUE JIPYTHUX,
VUUTHIBATH €r0 TMPH OCYNIECTBICHHMH KOMMYHHKAIIMM, CIIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEIKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTpaMBATh OTHOIICHHUS C APYTUMU
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peniaTh KOHMIUKTHI

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH U CaMOOIIPEACIICHUIO;

-OBJIaJICHNE HABBIKAMH YUEOHO-HUCCIIEA0BATEIbCKOM, MPOSKTHON M COMAILHOMN JACSITEIHHOCTH;
OByaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMHY /I€/iCTBUSIMH

0) cCoBMeCTHasI 1eATeITbHOCTD:

- IOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHAHON 1 MHIUBUIYaIbHOU PabOTHI;

- IPUHUMATB 1€ COBMECTHOMU JACATEIHHOCTH, OPTaHU30BHIBATh U KOOPJIUHUPOBATH ICUCTBUS 11O
€€ JIOCTUKEHUIO: COCTABIIATH IJIaH JACHCTBUM, paclpeessiTh PO C Y4ETOM MHEHHIM YYaCTHUKOB
00CyX)1aTh pe3yJIbTaThl COBMECTHOUM pabOTHI;

- KOODAMHHPOBATh U BBIOJHATH pabOTy B YCIOBHUSX pEaJbHOTO, BUPTYAIBHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MMO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAlUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEeHUE, OBITh MHUIIMATUBHBIM.

OBjaieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU 1€CTBHAMM:

I') IpUHSTHE CeOs U APYTUX JIIOJIEH:

- IPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIFOACH MpU aHATU3€ PE3yIbTaTOB IESITEIIbHOCTH;

- MPYU3HABATh CBOE MPABO M MPABO APYTHUX JIOJIEH HA OIIHUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIUH IPYTOr0 YEeJIOBEKa

B 06.1acTH 3cTeTHYECKOT0 BOCIUTAHUSA:

- OCTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIICHHUI;

- CIIOCOOHOCTh BOCIIPUHUMATH PA3IMYHbIC BUJIBI UCKYCCTBA, TPAIUIIMH U TBOPUECTBO CBOETO U
JIPYTUX HAPOJOB, ONIYIIATh YMOIIMOHAIIBHOE BO3/IEUCTBUE UCKYCCTBA;

- yOeXKACHHOCTh B 3HAUYMMOCTH IS JIMYHOCTH U OOIIECTBA OTEYECTBEHHOTO M MHPOBOTO
HCKYCCTBAa, STHUYECKHUX KYJIbTYPHBIX TPAIUIIMN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPAXKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSBISATh KaUyeCTBa
TBOPYECKOM JINYHOCTH;

OByaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMHY /I/iCTBUSIMH

a) oOmieHue:

- OCYIIECTBIATh KOMMYHHKAIIUHU BO BCEX cpepax >KU3HU;

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHUS, IIOHUMATh 3HAYCHHE COIMATBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYaIMid U CMSATYATh KOH(JIUKTHI;

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHME 00YYAIOIIUMUCS POCCUUCKON IPaskIaHCKON UICHTUYHOCTH;

- [eJICHAINPaBJICHHOEC pPAa3BUTHE BHYTPEHHEW TMO3UIMM JIMYHOCTH HA OCHOBE JIyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoloB Poccuiickoit denepannu, UCTOPUUYECKUX M HALMOHAIBHO-
KYJIBTYPHBIX TpaAHIHi, (OpMUPOBAHUE CHCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILMUOHHOTO  MHPOBO33PEHMs,  MPABOCO3HAHUSA,  DKOJOIMYECKOM  KYJIbTYpHI,
CITIOCOOHOCTH CTaBUTH LIEJU U CTPOUTH )KU3HCHHBIE TUTAHBL;

B yacTu rpa:kIaHCKOro BOCIIUTAHUA:

- OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00s13aHHOCTEHN, YBaKEHHE 3aKOHA U MPABOIIOPSIIKA;
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- TpPUHATHE TPAJUIUOHHBIX HAIMOHAIBHBIX, OOIIEYENIOBEYECKHNX TyMAaHUCTUYECKUX H
JIEMOKPATUYECKUX [IEHHOCTEN;

- TOTOBHOCTh TPOTHBOCTOSTH HJACOJOTMH OSKCTPEMHU3Ma, HAIMOHaIn3Ma, KceHodoOuwu,
JIUCKPUMHUHAIIMY 10 COLMAIIbHBIM, PEJTUTUO3HBIM, PACOBBIM, HAIIMOHAIBHBIM ITPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HMHTEpEcax TpakJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00I1€00pa30BaATEIHLHOM OPTaHU3AIMN U JIETCKO-FOHOIIECKHUX
OpraHu3aIusx;

- YMEHHE B3aUMOJICHCTBOBATH C COIIMAIIbHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKITUSIMU U
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JESATEIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- cOpMHPOBAHHOCTh POCCHICKON TPAXKTAHCKOW HIECHTUYHOCTH, MATPUOTH3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTHU Iiepesn PoInMHON, ropocTtu 3a CBOM Kpaid, CBOKO
PonuHy, CBOM SI3BIK M KyJIBTYPY, IMPOILIOE U HACTOSIIIEE MHOTOHAIIMOHAJILHOTO Hapoia Poccuu;
- LIEHHOCTHOE OTHOIIEHUE K TOCYyAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U HPUPOJHOMY
HacJIeIUI0, MNaMATHUKAM, TpaauuusaM HapoaoB Poccuu, poctmxkenusam Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYAE;

- uJeliHas yOeKI€HHOCTh, TOTOBHOCTh K CIIYXKEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

OCBOCHHBIC OOYUYAIOIIUMHUCSI MEXIPEIMETHBIE TIOHITHS U YHHBEPCAJIbHBIC y4eOHBIC NEUCTBUS
(perynsTHBHBIC, TO3HABATEIbHbIC, KOMMYHUKATHBHBIC);

- CITIOCOOHOCTh MX HMCIOJIb30BaHUSI B IMO3HABATEIHHOM M COIMATIBLHOM MPAKTHKE, TOTOBHOCTh K
CaMOCTOSITENILHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOW AESITeNbHOCTH, OpTaHH3AINH
y4eOHOTO COTPYAHUYECTBA C IMEJArOTHYCCKUMH PAOOTHUKAMHU M CBEPCTHHKAMH, K y4acTHIO B
MOCTPOCHUU UHAMBHUIYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIQJICHUE HABBIKAMH YUEOHO-HCCIIEI0BATEIbCKOM, MPOCKTHON M COLMATILHOM JIESITEIIbHOCTH

- HE IPUHUMATh JCUCTBUS, IPUHOCALLME BPEJl OKPYKAIOLIEH CPELE;

- YMETh MPOTHO3UPOBATH HEOJIATONPHUITHBIC SKOJOTUYECKHUE TMOCICACTBUS MPEANPUHUMACMBIX
JIEHCTBUM, IPEJOTBPALLATD UX;

- PACIIMPUTH OMBIT EATEIBHOCTH IKOJOTHUYECKON HAIPABICHHOCTH;

- pa3pabaThiBaTh IUIAH pPELICHHs MPOOJIEMBbI C YYETOM aHalu3a MMEIOIIMXCS MaTepHAIbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBJIATH I1IEJICHANPABICHHBI TMOUCK MEpPeHOca CPEJCTB M CIOCOOOB JIEHCTBUS B
po(eCCHOHATIBHYIO Cpey;

- YMETh MEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO M MPAKTUYECKYIO 00JIaCTH KU3HEICATEIHbHOCTH;
- mpemjiaraTb HOBBIE IPOEKThI, OLECHUBATh HJEH C MO3WLIHUH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MIPAKTUYECKOU 3HAUYUMOCTH;

- J1aBaTh OLICHKY HOBBIM CHTYalUsIM, BHOCUTb KOPPEKTHUBBI B JE€ATEIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEISM.

JucnuivinHapHble (IpeAMeTHbIe) pe3yJbTaThl 00y4eHHs:

-BJIQIETh METOJAMH JIOKA3aTeNIbCTB, AITOPUTMAMH pPEUICHUs 3a/1ady; yMeHue (HOopMyJIHpOBaTh
OIpECIICHNUs, AaKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JOKA3ATECIIBHBIE PACCYKICHUS B
XOJI€ pelLIeHHUs] 3a/1ay;

- YMEeThb ONEepUpOBaTh IMOHATUSAMM: CTENEHb YHUCIia, JorapupM 4YHUCIa; YMEHHE BBIIOJIHSATH
BBIUMCIICHHE 3HAYCHHH W TpeoOpa3oBaHUs BBIPAKEHHHA CO CTENEHAMU U Jorapudmamu,
npeoOpa3oBaHus IpOOHO-pALIMOHATIBHBIX BBIPAXKECHUH;
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- YMeTb OIEpPUPOBATH MOHATUSAMH: pPALMOHAJbHBIE, HPpPALMOHAIbHbIC, I10Ka3aTelbHbIC,
CTETIeHHBIE, ToTapu(MUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABCHCTBA, HX CUCTEMBI;

- yMeThb ONEpUpOBaTh MOHATUAMHU: (QYHKUUS, HenpepbiBHas (QyHKIMSA, HTPOU3BOJHAS,
nepBoOOpasHasi, ONPEICICHHBI HHTErpall; YMEHHE HaXOIUTh MPOU3BOJIHBIC 3JIEMEHTAPHBIX
(bYHKUUH, UCTIONIB3YS CIIPABOYHBIE MAaTepUaJIbl; HCCIIEI0BATh B MPOCTEHINX ciydasX QyHKIMH Ha
MOHOTOHHOCTbH, HaXOJUTh HAaHOOJbIINE U HAMMEHBIINE 3HAYCHUS! QYHKIUN; CTPOUTH TpaduKu
MHOTOWJIEHOB C HCIOJb30BAHMEM ammapaTa MaTeMaTHYeCKOro aHaju3a; I[PUMEHSTh
MPOM3BOIHYIO TIPU PEIICHHUH 33/1a4 Ha JBIKEHHE; PEIIaTh MPaKTHKO-OPHCHTUPOBAHHBIE 3a7auu
Ha HauOOoJNbIINE U HAUMEHbBILINE 3HAUYCHHS], HA HAX0XKJICHUE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMETh ONIEpUPOBATh NOHATHSIMH: PallMOHATBbHAS (PYHKIHUS, TOKa3aTeIbHast (QyHKIIHS, CTEIICHHAS
¢byHkuus, norapudmuueckas (QyHKIMS, TPUTOHOMETpUYecKue (yHKIMHU, OOpaTHbIE (QYHKIUY;
YMEHHE CTPOUTHh TpadUKHd H3YYCHHBIX (YHKIUH, HCIONB30BaTh TrpadUKd TpU H3YYCHUU
IPOLIECCOB M 3aBUCHUMOCTEH, NPU PEIICHUM 3a/1ad U3 JAPYIHMX y4eOHBIX MPEIMETOB U 3ajay u3
peanbHOM JKU3HU; BBIpAXKaTh (POpMyIaMH 3aBHCUMOCTH MEXIY BETMINHAMH,

- YMETb pelaTh TEKCTOBbIC 33/1a4H Pa3HbIX TUIIOB (B TOM YHCIIE HA MIPOLEHTHI, JOJIH U YacTH, Ha
JBWDKEHUE, paboTy, CTOMMOCTh TOBapoOB M YCIYT, HAJOTH, 3aJadd W3 OOJIACTH yIpaBJICHUSI
JUYHBIMU M CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPAaBHEHUs, HEPABEHCTBA U UX
CHCTEMbl 110 YCJIOBHIO 3a/a4d, HCCIENOBATh IIOJyYCHHOE pEIIeHHEe U OICHUBATh
IPaBJON0I00HOCTh PE3yJIbTATOB;

- YMETh ONIEpUPOBATh MOHATHAMHU: CpelHee apudmMeTHdeckoe, MeAWaHa, HaWOOJIbIIEe H
HalMEHbIIIee 3HAYCHMs, pa3Max, JUCIEPCHs, CTAaHJApPTHOE OTKJIOHEHHE YHMCIOBOrO Habopa;
YMEHHE W3BIEKaTh, HMHTEPIPETUPOBATh HH(POPMAIUIO, TPEACTABICHHYIO B TaOJMIax, Ha
qyarpaMmax, rpaukax, OTpakarollyto CBONCTBA peabHBIX POIIECCOB U SIBJICHUHN; IPECTABIAT
MHPOPMALIMIO C TTOMOIIBIO TAOJUI] M TUArpaMM; HCCIIEOBATh CTATUCTHYECKHUE AHHBIC, B TOM
qucie ¢ IPUMEHEHUEM rpa)uuecKuX METOJI0B U 3JIEKTPOHHBIX CPECTB;

- YMETh OIEPHPOBATH TMOHATHUSAMHU: CIyYalHBIA OMBIT U CIIy4allHOE COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHME BBIYHUCIATH BEPOSTHOCTH C MCIOJIb30BAaHUEM TIpadUuyecKUx
METOOB; IPUMEHSTH (POPMYJIBI CIIOKESHHS U YMHOKCHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI
U (popMyIIBl IpU pelIeHUH 3ajay; OLEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy9aifHBIMU BEIMYMHAMH; YMEHHE ITPUBOAUTH IPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YHCEI B
HNPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- YMETh ONIEPUPOBATH MOHATHAMU: TOYKA, IPSIMasi, TNIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN YTOII,
CKpELMBAIOIIUECs MPsIMbIE, MapaiIeIbHOCTh U MEPIEeHAUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH,
YTOJl MEXAY MPSIMBIMH, YTOJd MEXIY NPSAMOW M IUIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMH,
paccTosiHHE OT TOYKM JI0 IUIOCKOCTH, PACCTOSIHHE MEXIy MNPSMBIMH, PACCTOSHHE MEXIy
IUTOCKOCTSIMH; YMEHHE HCIIONB30BaTh TPU PEIICHUH 3a7ad H3Y4YCHHBIC (aKThl M TEOPEMEI
IUIAHUMETPHH; YMEHUE OLIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOILEro MUPa;

- yYMeThb OIEpUpPOBaTh MOHATHSAMH: MHOTOTPAaHHUK, CEYEHHWE MHOTOTpaHHHKA, KyO,
napajieNienue], npusma, nupamuia, Gurypa 1 HoBepXHOCTh BPALEHHUs, LIUIIUH]P, KOHYC, L1ap,
cdepa, ceueHns (GUTYypbl BpamieHus, IUIOCKOCTh, Kacaromascs cdepbl, MUIMHApPA, KOHYCa,
IUIOIAAb TTOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IIMJIMH/pPa, IIomaas chepbl, 00beM Kyoa,
IPSMOYTOJIBHOTO TapaJlIeNienuIea, MMPaMuIbl, TPU3MbI, HWIMHIpPA, KOHycCa, IIapa; yMEHHE
n300pa’kaTh MHOTOIPAaHHMKHM M MOBEPXHOCTH BpAalllEHUs, UX CEYEHUS OT PYKH, C IOMOUIbIO
YEPTESIKHBIX HMHCTPYMEHTOB W JJIEKTPOHHBIX CPEACTB; YMEHHE paclo3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMEHHUE Paclio3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- yMeTh ONEpUPOBATh TOHSATHAMHU: JBI)KCHHE B NPOCTPAHCTBE, NOIOOHBIE (GUTYpHI B
IPOCTPAHCTBE; UCIOIb30BATH OTHOIIEHHUE TIONIA/Iel TOBEPXHOCTEH U 00BEMOB MOI00OHBIX GUTYP
NIPY PEUICHUH 33/1a4;
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- YMETb BBIYHCIATH T'€OMETPHUUECKUE BEJIMYMHBI (IJIMHA, YTOJl, IUIOWAAb, O0BEM, IUIOIAIb
MIOBEPXHOCTH), UCIIOJIb3YS U3YUEHHbIE (POPMYJIIBI U METO/IBI;

- YMETb ONEPUPOBATh NOHATUAMMU: NPSAMOYIOJbHAs CUCTEMA KOOPIMHAT, KOOPAMHATBHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpa, CKAJISPHOE MPOM3BEICHHUE, Yroyl MEXIy BEKTOpamMH, CyMMa
BEKTOpPOB, IPOU3BEICHUE BEKTOpPA HA YHCIIO; HAXOJUTh C IOMOIIBI0 HM3YYEHHBIX (OpMYyI
KOOPJMHATHI CEpEANHBI OTPE3Ka, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

-yMeTb BbIOMpPATh MOAXOMALIMHA H3yYEHHBIH METOX Ui pELICHUs 3aJaud, paclo3HaBaTh
MaTeMaTHyeckue GakThl 1 MATEMAaTUYECKUE MOJIENU B IPUPOIHBIX U OOLIECTBEHHBIX SBJICHUSX, B
UCKYCCTBE; YMEHHE MPUBOJUTH IPUMEPBl MATEMAaTUYECKUX OTKPBITUN POCCUIICKOM M MHPOBOU
MaTeMaTHYECKON HAyKH

- YMETb ONEpHpPOBATh MOHATUSAMH: TOXKIECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YpPaBHEHHH M HEPAaBEHCTB, PaBHOCHJIBHOCTh YpaBHEHUN, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIC, MPPALMOHAJIbHbIC, TOKa3aTelbHble, CTENEeHHbIE, JorapupMuUIecKue,
TPUTOHOMETPUUYECKHE YpPaBHEHHUS, HEPABEHCTBA M CHUCTEMBl, YMETh pellaTh YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO PAa3JINYHBIX [IPUEMOB; PELaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; IMPUMEHSTh ypaBHEHHUS, HEPABEHCTBA, MX CHCTEMbl JJIsi pEIICHUS
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3 Pa3JIMUHbIX 00JIaCTel HAYKU U peallbHON XKU3HU;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHIMHU: IBUYKEHHUE, TapaJljIesIbHbIN IepeHoC, CAMMETPHS Ha
IUIOCKOCTH M B MPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue 1oaoous, mogo0Hble GUrypsl; yMeTh
pacrno3HaBaTh paBHbIE U MOJOO0HBIE PUTYPBI, B TOM YHUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYPE;
YMETh HCIIOJIB30BaTh I'E€OMETPUYECKHE OTHOLICHMs, HAXOAUTb TIE€OMETPUYECKHE BEIUYHMHBI
(nmuHaA, yroj, IUIOmIaab, 0ObeM) HMpHU peUIeHHH 3a7ad U3 APYTUX y4eOHBIX MPEeIMETOB U U3
peabHOU KU3HU

- yYMETb OIIepUPOBaTh IOHATUSMU: paAlUOHAJbHBIE, HppalMOHAIbHbIE, [OKa3aTelbHbIE,
CTETIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yYMETb OIEpPUPOBaTh TMOHSATUSIMHU: MHOTOIPDAHHUK, CEYEHHE MHOIOrpaHHHMKa, KyoO,
napajiesienue], npusMa, nupamuia, Gurypa 1 HoBepXHOCTh BPaLeHUs, [IUIUH]P, KOHYC, L1ap,
cdepa, ceueHus (GUIypbl BpallleHHUs, IUIOCKOCTb, Kacaromascs c@epbl, LUIMHApPA, KOHYCA,
IUIOIAAb TTOBEPXHOCTH MUPAMU/IbI, IPU3MBbI, KOHYCA, IIMJIMH/pPa, IIomaas chepbl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TMapaijiesienumneaa, NupaMuabl, IpU3Mbl, LUIUHApPA, KOHYca, LIapa; yMEHUe
n300pa’kaTh MHOTOIPAaHHMKHM M MOBEPXHOCTH BpAalllEHUs, UX CEYEHUS OT PYKH, C IOMOUIbIO
YEepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEJICTB; YMETh paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMETh PacO3HABATh IIPaBUIIbHBIE MHOIOTPAHHUKY;

- yMeTb CBOOOJHO OINEpPUPOBATh TMOHATUSMU: CTENEHb C IeJbIM I[I0Ka3aTejaeM, KOPEHb
HaTYpaJIbHOM CTENEHH, CTENEHb C PAllMOHAIBHBIM I10Ka3aTeleM, CTENEHb C JEHCTBUTEIbHBIM
(BelleCTBEHHBIM) TOKa3aTesIeM, JIOTapu(pM uucia, CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
4HCIIa;

- YMETb CBOOOHO ONEPUPOBATH MOHATUAMU: Ipa@UK QYHKIMH, oOpaTHas QyHKIUS, KOMIIO3ULUS
GbyHKUMH, nuHENHas QYHKUWSA, KBaJgpaTU4Has (QYHKIUS, CTENeHHas QYHKUUS C LEeIbIM
MoKa3aTesieM, TPUTOHOMETpUYECKHe (QYHKIUH, OOpaTHblE TpPUTOHOMETpUYEeCKue (yHKLUH,
nokaszaresbHas U jorapugmuyeckas GyHKUUH; YMETb CTPOUTH rpaduku (QyHKIHHA, BBIIOIHATH
npeodpaszoBanus rpaduKoB PyHKINMH;

- YyMETb HCHOJb30BaTh Ipaduku (YHKUMHA Ui W3yYeHHUs MPOLIECCOB U 3aBUCUMOCTEH mpu
pEIlIeHnN 3a7a4 U3 JIPYrux y4yeOHbIX MPEeIMETOB U U3 pealbHON JKU3HM; BBIpaXKaTh (popMyIamMu
3aBHCHUMOCTH MEKIy BEJIMYMHAMU;

- CBOOOJHO ONEpPUPOBATH MOHATUSAMM: YETHOCTh (QYHKIUH, MEPUOJUYHOCTh (QYHKIIHH,
OTrPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (DYHKLHMH, 3KCTpeMyM (GYHKLUWHU, HauOojbllee M
HauMEeHbIlIee 3HaYeHUs] PYHKIIMH Ha IPOMEXKYTKE; YMETh IIPOBOJUTH UCCIIE0BaHUE (PYHKIINH;
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- YMETh HMCIIOJIb30BaTh CBOMCTBA U rpaduKu (PYHKUUH JUIs pelIeHUs ypaBHEHUH, HEPABEHCTB U
3aJa4 C MapamMeTpaMu; H300paxaTb HAa KOOPIMHATHOW IJIOCKOCTM MHOKECTBA pELIEHUI
YPaBHEHUU, HEPABEHCTB U UX CUCTEM

- YMeThb ONIEpUpOBATh MOHATUSMU: CpelHee apupMEeTHUecKoe, MeAuaHa, HauOoJbllee HU
HalMEHbIIIee 3HAYCHMs, pa3Max, JUCIIEPCHs, CTAaHJApPTHOE OTKJIOHEHHE YHMCIOBOrO Habopa;
yMEHHE U3BJEKaTh, WHTEPIPETHUPOBaTh HH(OpPMALMIO, MPEACTABIEHHYI0 B TaliMIax, Ha
nyarpaMmax, rpaukax, OTpakarollyto CBOHCTBA pealIbHBIX POLIECCOB U SIBJICHUHN; IPECTABIAT
MH(GOpPMALIMIO C MOMOIIBI0 TaOJIUIl U TUarpaMM; HUCCIIEeI0BaTh CTAaTUCTUYECKUE JAAHHBIE, B TOM
qucie ¢ IPUMEHEHUEM rpa)uuecKuX METOIOB U 3JICKTPOHHBIX CPECTB;

- YMETbh ONIEPUPOBATH MMOHATHUAMM: TOUKA, IIPSAMAs, IIIOCKOCTb, IPOCTPAHCTBO, ABYTPAHHBIN YTOJI,
CKPELIUBAIOIIMECS MPSMbIC, MAPAJLIEIbHOCTh U MEPIECHIUKYIAPHOCT MPAMBIX U IUIOCKOCTEH,
Yrojd MEXAy NPSIMBIMHM, YTOJd MEXIy NPSAMOW M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH,
paccTositHue OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKAY IPSMBIMU, PAaCCTOSHUE MEXIY
IJIOCKOCTSIMU;

- YMETb UCHOJIB30BATh NIPH PELICHUH 33/1a4 N3yUeHHbIE (DAKThI U TEOPEMBbI IFIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOILIEr0 MUpa

- YMETb pelaTh TEKCTOBbIC 33/1a4H Pa3HbIX TUIIOB (B TOM YHCIIE HA MIPOLEHTHI, JOJIH U YacTH, Ha
JBUXKEHHE, paboTy, CTOMMOCTb TOBApOB M YCIYI, HAJOIH, 3aJa4yd U3 O0JacTH yHpaBiICHUS
JUYHBIMU M CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPABHEHUs, HEPABEHCTBA U UX
CHCTEMBl II0 YCJIOBHIO 3aJadyM, MCCIEAOBATh IIOJIyYEHHOE pEIIEHHWE W OLEHHUBATh
IPaBJON0I00HOCTh PE3yJIbTATOB;

- YMEThb OIIEpHUpOBATh IOHATHUAMM: ONPEIEICHUE, aKCHMOMa, T€OpeMa, CIIEICTBHE, CBOMCTBO,
NPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMETh (POPMYIHPOBATh 0OpAaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPKICHHUE, IPUBOJUTE PUMEPBI M KOHTPIPUMEPBHI, UCIIOJIB30BAaTh METO
MaTeMaTHYeCKOW HHIYKLUU; IPOBOAUTH JOKA3aTEIbHBIC PACCyXICHMs INPU PELICHHUH 3alad,
OLICHUBATH JIOTHYECKYIO IPABUIIBHOCTD PACCYKICHUM;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHSAMHU: IOCIEAOBATEIbHOCTh, apudMeTHyecKas
porpeccusi, TIeOMETpHYEecKas Iporpeccus, OECKOHEYHO YyObIBarolas TIeoMeTpUuYecKas
IIPOrpecCusl; yMETh 3aaBaTh IOCIECAOBATEIBHOCTH, B TOM YUCIE C IOMOIIBIO PEKYPPEHTHBIX
(opmyu;

- yMeThb BBIOMpaTh MOIXOMSIINM METOJ JUIs pELIeHHs 3a7ayd; [OHMMaHUE 3HAYUMOCTH
MaTEeMaTHUKd B M3YyYEHUU MPUPOAHBIX M OOLIECTBEHHBIX IIPOLECCOB M SIBJICHUI; yMETb
pacro3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMAaTUKM B UCKYCCTBE, YMETb IPUBOJUTH IPHUMEPHI
MaTE€MaTHYECKNX OTKPBITHA POCCUICKON U MUPOBOM MAaT€MAaTHYECKOW HAyKH

- yMeThb ONEpUpOBaTh MOHATUAMHU: (QYHKUUS, HenpepbiBHas (QyHKIUSA, HPOU3BOJHAS,
nepBooOpasHas, OINpeAeNeHHbIH HHTErpall; yMETb HaXOJUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(bYHKUHUH, UCTIONIB3YS CIPABOYHBIE MAaTepUAJIbl; HCCIIEI0BATh B MPOCTEHIINX ciydasxX QyHKIMH Ha
MOHOTOHHOCTb, HAXOJIUTh HAauOOJbIINE U HAaUMEHBIINE 3HAUYCHUsI (PyHKUUN; CTPOUTH IpaduKu
MHOTOWICHOB C MWCIOJb30BAHMEM  amnmapara MaTeMaTU4YEeCKOIO aHaiau3a; I[PUMEHAThb
IIPOU3BOAHYIO IIPY PEIIECHUN 3a7a4 Ha JIBM)KCHHUE; peulaTh IPAKTUKO-OPUEHTUPOBAHHBIC 3a1a41
Ha HauOOJNbIINE U HAUMEHbBILINE 3HAUYCHHS], HA HAX0XKJICHHE ITyTH, CKOPOCTU U YCKOPEHHUS;

- YMeThb ONEpUpOBATh MOHATUSMHU: JBUKEHHE B IPOCTPAHCTBE, IMOJ00HBIE (UTYPHl B
IPOCTPAHCTBE; UCIOIb30BATH OTHOIIEHUE TIONIA/Iel TOBEPXHOCTEH U 00BEMOB MOI00HBIX GUTYP
IIPU PELLEHNN 3a/1a4;

- YMETb BBIYHCIATH T'€OMETPUUYECKUE BEJIMYMHBI (IJIMHA, YTOJ, IUIOLAAb, O0BbEM, IUIOIIAIb
MOBEPXHOCTH), UCIIOJIb3YSl U3YUEHHbIE (POPMYJIIbI U METO/IBI.
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2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJBbHOM JUCIUTLIAHBI

2.1. O0beM JUCHUILIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoii padoThI

Oobvem ¢ uacax

O0bem o00pa3oBaTebHOI MPOrpaMMbl AUCHHUIIIMHBI 219
B T.Y.

OcHoBHOe coaep:xkaHue 155
TeopeTudeckoe o0ydeHue 113
MPAKTUYECKUE 3aHATUSA 42
IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJEpPKaAHME (COAepPKaAHMe 16
NPHUKJIATHOTO MOAYJIs1)

BT. Y..

MPAKTUYECKHUE 3aHITUS 36
Kouncyabranuun 4
IIpomeskyTouHnas arrectanus (3xk3aMeH) — 1, 2 cemectp 24
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2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI

Conep:kanue ydye0HOro Mmarepuasa (0CHOBHOE M MPO(eccHOHAIBLHO

HaumeHoBaHue pa3jie/ioB . O6bem | Dopmupyembie
" Tem OPUEHTHPOBAaHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHS, TPUKJIATHOM 4acOB | KOMIETCHIHH
MOYJIb (IPY HAJTUYMH)
1 2 3 4
OcHOBHOe coJep:KaHue
Paszgea 1. [loBTOpeHHe Kypca MATEMATHKHA OCHOBHOI HIKOJIbI
Tema 1.1. Copneprxanue yueOHOro MaTepuasa 2
Ienp n 3apaun marematuky | [lenp v 3a1aum MaTeMaTHKU IPU OCBOCHUH CIICIIMATBHOCTU. ba3oBbie 3HAHUS U YMEHHS
npu OCBOEHHUH | IO MaTeMaTHKE B MPOQPECCHOHATHHON U B MOBCEAHEBHON JIEATEIHHOCTH. MHOKECTBO,
CIIELIMAIbHOCTH. onepanuu HajJ MHOKecTBaMH. J{narpammel Ditnepa—BenHna. VMcnions3oBaHue T€OpeTHKO-
MHoxecTBa U JIOTHKa MHOXECTBEHHOI'O amnmapara JUJisi ONHCaHUsl peajlbHBIX IMPOIECCOB U SBICHUM B
npodeccuoHaNbHOM AESITeNbHOCTH, TMPH pPEIIeHUWH 3aJad W3 JAPYTruxX AUCIMILIUH.
Onpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO
Tema 1.2. Coneprkanne y4eOHOro MaTepuaa 2
Yucna ¥ BEIYUCIICHUS Harypanbnuble u nenble yucna. IlpusHaku nenuMocTH LENbIX yucell. PanuoHanbHbIE
yrcna. OObIKHOBEHHBIC U JECSITHYHBIE TPOOH, MPOLICHTHI, 0ECKOHEUHBIE MEPUOTUIECKIE
npobu. ApupMETHUECKHE OTEepaliu C PAIMOHATBHBIMUA YHCIAMU, MpeoOpa3oBaHUs OK 01,
YUCJIOBBIX BbIpaXK€HUM. JlelicTBUTENbHBIE YMciia. PanuoHalbHble M MppalMOHAIbHbBIC
gucna. Apudmerndeckue onepanuu ¢ JIeHCTBUTCIBHBIME duciamu. [IpuOmmkEéHHBIC
BBIYMCJICHHUS], IPABUJIA OKPYTJIEHUS], IPUKUIKA U OLICHKA PE3YJIbTaTa BHIYUCICHUI
IIpakTHYecKHe 3aHATHS
Brinonnenue Berunciienuit JlelictBurenbHble yncia. PalmonanbHbie U HppallMOHATIbHBIE 2
quCIa.
Tema 1.3 Copneprxanue yueOHOro MaTepuasa 2
ToxnecTBa u | ToxxmecTBa W TOXKJIECTBEHHBIC IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOXICCTBEHHBIE HepaBeHcTBO, perienne HepaBeHCTBA. MeTo HHTEpBajoB. Pemienue nenbx u IpoOHO-
peoOpa3oBaHuUs. palMOHANBHBIX YPAaBHEHMM W HepaBeHCTB. lIpumeHeHue ypaBHEHMII M HEPaBEHCTB K
YpaBHeHUs pEIICHUIO MAaTEeMAaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00JIacTel HAyKH W peanbHOU

Y HEpaBEHCTBA
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*Ku3HU. CHUCTEMBI U COBOKYITHOCTH PallMOHATIBHBIX YPAaBHEHHU U HEpaBeHCTB. CHUCTEMBI
JMHEWHBIX YpaBHEHU. PelieHre MpUKIaaHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI JIMHEHHBIX
YpaBHEHUH
IIpakTHyeckue 3aHATHS
CucremMpl TUHEMHBIX ypaBHEHUH. PerieHue npuUKIagHBIX 337ad C OMOILBIO CHCTEMBI
JIMHEWHBIX YPaBHECHUHN

Tema 1.4. IIpodeccuonaIbHO OpHEHTHPOBAHHOE CcoO/Aep:KaHUe (coAepKaHUe TPHUKJIIATHOIO

[IponieHTHBIE  BBIUKCICHUS | MOLYJISA)

B npodeccuoHanbHbIX | [IpuMenerne apo0eit U MPOIEHTOB Ui PEIICHUS] MPUKIAIHBIX 3a7a4 U3 Pa3InYHBIX

3aza4ax oTpacieid 3HAaHUH © pealbHON >KuU3HU. [IpuOmKEHHBIE BBIUKCICHHS, MpaBHUIIA
OKpyIJIEHUS, NpHUKUAKA U OIEHKa pe3yJbTaTa BblUMCICHUH. PasHble crnocoOsl
BBIUKCJICHUS] TPOIEHTOB. [IpolleHTHBIe BBHIYHMCIEHUS B MPO(PECCHOHANBHBIX 3a/ayax.
[IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a4a4d U 3a7a4 U3
pa3IMyYHBIX 00JacTel HAYKH U PeasIbHOM JKU3HU
IIpakTnyeckue 3aHATHSA
[IpouieHTHBIE BBIUKCIICHHS B pacueTax IEKTpUUYECKuX Leneu. [I[pumenenue ypaBHeHui u
HEPABEHCTB B pacyeTax JIEKTPUYECKHUX Lenen

Tema 1.5. Copepxanre yueOHOT0 MaTepuaa

[TocnenoBarenpHOCTH [TocnenoBarenpHOCTH, CMOCOOBI  3afaHusl  MociefoBareiabHOCTe. MOHOTOHHBIE

U TIPOTPECCUU

MOCJeI0BaTeIbHOCTH. ApudMeTHueckass U reoMeTpuyeckas nporpeccu. beckoHeuHo
yObIBaromasi reoMmerpudeckas nporpeccus. CyMma OeCKOHEUHO YOBIBarOIIEH
reoMeTpuueckon nporpeccun. Popmyiia CIOXKHBIX IPOLEHTOB. lMcnonb3oBaHue
IIPOrPECCUN IS PEIIEHHS pealbHbIX 3a/1a4 MPUKIAIHOIO Xapakrepa

HpaRTn'{ecmle 3AHATHUSA

Pemenue 3amau Ha IMpOrpeCcCumn

Tema 1.6.
DyHKIUH U TpaQUKH

Coneprkanne y4eOHOro MaTepuana

OyHkuus, cnocoOsl 3a1anus pynkuuu. ['padux pynkunu. Bzaumuo o6patublie GyHKIUY.
Ob6nacTp omnpeieneHus: U MHOXKecTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [IpomexxyTku
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Aucm 13

3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIC HYHKITUU

IIpakTyeckue 3aHATHS 2
[Toctpoenue rpadukoB GyHKIHIA
KonTtpoubnas padora no pasaeay 1.' BxogHoli KOHTpOIIb 2
Pasnea 2. Crenenn u kopuu. CreneHHas, noka3ateJbHasi M Jorapupmuyeckasi pyHkuuu
Tema 2.1. Copepxanue yueOHOro MaTepuaa 2
ApudmeTrnueckuii KOPeHb Apudmernueckuii KOpeHb HaTypaidbHOW cTemneHu. [ledicTBus ¢ apudmeTndeckumu
Nn—0il CTerneHu. KOPHSIMU N—OM CTENEHHU.
Tema 2.2 Coneprxkanne y4eOHOro MaTepurana 2
Crenenu. CrannapTHas Crenenp ¢ uenbiM nokaszareneMm. CtangaptHas GopMma 3amucu JIeHCTBUTEIBHOTO YHCIA.
¢dhopma 3anucu Hcnonb3oBanue noaxonsmeid (GopMbl 3aIUCH JIEHCTBUTENIBHBIX YHMCEN IS pelIeHHS
JEHCTBUTEIBLHOTO YUCIIA MPaKTUYECKUX 3a/1a4 U MpeACTaBiIeHUS JaHHbIX. CTENEeHb C PAllMOHAIbHBIM [10KA3aTEIEeM.
CeoiictBa crenenu. IIpeoOpazoBaHuwe BBIpOKEHUN, COACp)KAIIUX CTENEHU C
palMOHAIBHBIM MMOKa3aTeIeM
IIpakTHyeckue 3aHATHS OK 01,
[IpeoOpa3zoBaHue BhIpaXXEHUMN, COIEPKAIIMX CTENEHU C PAIIMOHAILHBIM TTOKa3aTelIeM 2
Tema 2.3. Copepxanue yueOHOro MaTepuaa 2
Crenennas pyHKIUSA CrenenHas (QyHKIMS C HaTypaJbHBIM U LIeJbIM NoKa3aTesneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS N-0i CTENEHU
Tewma 2.4. Uppammonanbasie | ConepxkaHue yueOHOTO MaTepHasia 2
ypaBHEHUs U HEPABEHCTBA | Penienue uppannoHaibHbIX YPAaBHEHHI U HEPABEHCTB
IIpakTHyeckue 3aHATHS
PewieHne nppalMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 4
Tema 2.5. Ilokazatenbhble | ComepikaHue yueOHOrO MaTepuaia 2

YPaBHEHUS U HEPABEHCTBA

Iloka3zaTennHBIC YPaBHCHHA U HCPABCHCTBA

ITpakTHyecKkue 3aHATHSA

' Yacpl KOHTPOIBHEIX PAOOT YUTEHEI B COAEPKAHUN y4eOHOTO MATEPHAIIA ¥ BXOAAT B 00LIee KOJIUYECTBO YaCOB MO Pa3ely
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TYPU3SMA U CEPBUCA»
PFYTUC Aucm 14
KonTponbHast pabota o Temam 2.1 - 2.4 pa3aena 2 2
Tema 2.6. Coneprkanne y4eOHOro MaTepuana 2
Jlorapudm uncna. Coiictsa | Jlorapudm uymciaa. JlecsTuunsle ¥ HaTypaibHble Jorapudmel. IIpeoOpasoBaHue
sorapu@mon BBIpQXECHH, ColepKaluX Jorapudmbl
Tema 2.7. Ilokazarenpnast | ComepikaHue yueOHOTO MaTepuaia 2
u norapupmuueckas | [lokazatenbHass u  jgorapupmudeckas GYHKIUMH, €MX CBOWCTBA H  TpaduUKH.
byHKITUY, ypaBHenus, | Jlorapudmuueckue ypaBHEHUS! 1 HEPAaBEHCTBA
HEpaBeHCTBA
Tema 2.8. IIpodeccnoHalbHO OPHEHTHPOBAHHOE COAepP:KaHHMe (CoAep:KaHHe MPUKJIATHOIO 2
Jlorapudmsl B ipupoe MO/LYJIs1)
Y TEXHUKE [Ipumenenue norapudma. Mcropus pa3Butust MareMaTtuku. Jlorapugmuueckas cupanib B
npupone. Ee marematudeckue cBoicTBa. Vcmonp3oBaHue rpadukoB (QYHKIHMA IS
HCCIIEI0OBaHMs MPOLIECCOB U 3aBUCUMOCTEN, KOTOPbIE BO3HUKAIOT IIPU PEIICHUH 3a/1a4 U3
pa3IMuHBIX 00JacTel HAYKH M PEaJIbHOM JKU3HU
IIpakTyeckue 3aHATHS
Pemenue nokasarenabHbIX YPaBHEHUM U IOKA3aTEIbHBIX HEPABEHCTB 4
Tema 2.9. Coneprkanue yd4eOHOro MaTepuasa
[IpuMeHeHne ypaBHEHUH, Hcnonp3oBanue rpadukoB (YHKIUN Ui pEelICHHUs YPaBHEHUH W JIMHEHHBIX CHCTEM.
CUCTEM U HEPABEHCTB [Ipumenenne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHUI0O MaTeMaTHYECKUX 3a/ad U 2
K pEILIECHUIO 3a/1a4 3a/1a4 U3 pa3IM4HbIX 00JacTel HayKU U peabHOMN KU3HU
KonTposabHas padoTa 1o pazaeny 2 2
Paznea 3 Ilpsivble M MJIOCKOCTH B pocTpaHcTBe. KoopAnHATHI M BEeKTOPHI B IPOCTPAHCTBE
Tema 3.1. Copepxanne yueOHOT0 MaTepuaa 2
IloBropenue nnanuMeTpuu. | OcHOBHBIE QUTYpPHI, (GaKTBl W TEOpeMbl IUIaHUMETpUd. (OCHOBHBIC TOHSTHS
OcHoBHbIE MOHATHUSA | cTepeoMeTpur.  Touka, TpsAMas, IUIOCKOCTb, MpocTpaHcTBO. Ilonartue 00 OK 01,
CTepEeOMETpUHn AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3
HUX
Tema 3.2. Coneprkanue y4eOHOro MaTepuasa 2

IIpsiMbIe ¥ TUIOCKOCTH

Bzanmuoe PACIIOJIOKCHHNEC MMPAMBIX B IMTPOCTPAHCTBEC: MEPCCCKAIOINHECS, TTApaJIJICJIbHBIC U
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Aucm 15

B IIPOCTPAHCTBE.
[TapamienbHOCT  MPSMBIX,
OpsIMOM M IIOCKOCTH,
IIJIOCKOCTEN

CKpeluBaromuecs: npsMele. [lapamienbHOCTh NPSAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
nmapajuielbHble  TIpSIMBIE B TPOCTPAHCTBE, MApajUICIBHOCTh  TPEX  MPSMBIX,
napajieIbHOCTh NPSIMOM U TUIOCKOCTH. YTJIBI C COHANpaBIEHHBIMH CTOPOHAMH, YIOJ
MEXIy TpsSMBIMA B TpocTpaHcTBe. [lapamnensHOCTh IJIOCKOCTEH: MapajuleinbHbIe
IUTIOCKOCTH, CBOMCTBa MapajuleNbHBIX IulockocTei. Ilpocreiimue npocTpaHCTBEHHbIE
(GUTypHI Ha TWIOCKOCTH: TETPadIp, KyO, MapauIeNenuIie], TOCTPOSHHE CCUCHHH

Tema 3.3.
[TepieHAMKYASAPHOCTH
TIPSAMBIX

U IJTOCKOCTEH

Copepxanre yaeOHOT0 MaTepuaa

[lepneHauKyISIpHOCTh MPSAMOM M IUIOCKOCTU: MEPHEHIUKYJSIPHBIE TpPSIMBIE B
MPOCTPAHCTBE, NPsIMbIE MapaJlieibHbIE U MEPHEHIUKYISPHBbIE K TUIOCKOCTH, MPU3HAK
NEPIEHIUKYIIPHOCTH NMPSMOM U TUIOCKOCTH, TeOpeMa O MPsSMOIl MEepIeHIUKYISIPHOM
IJIOCKOCTH

Tema 3.4.
VYTribl MeX Iy TPSIMBIMU
U IUIOCKOCTSAMHU

Copepxanue yueOHOTO MaTepHaa

Yriel B NOPOCTPAHCTBE: YroJl MEXAY HPSIMOM M IUIOCKOCTBIO, JBYI'PAaHHBIA YIOJI,
JIMHEWHBIN yToJl IBYIpaHHOro yria. [lepneHauKyisp 1 HakJIOHHBIE: PACCTOSIHUE OT TOYKU
710 TJIOCKOCTH, PACCTOSTHUE OT MPSIMON JI0 TJIOCKOCTH, MPOEKLUS PUTYpPHI HA TIOCKOCTb.
[lepneHIUKyISIPHOCTh MJIOCKOCTEN: MPU3HAK MEPHNEHAMKYISIPHOCTH JIBYX IJIOCKOCTEH.
Teopema 0 TpEX NEPHEHANKYIISIPAX

Tema 3.5.
KoopanHatsl 1 BEKTOpBI
B IPOCTPAHCTBE

CopaeprkaHue y4eOHOro MaTepuaa

Bekrop Ha muockocth M B mpocTpaHcTBe. CJOKE€HHWE W BBIYWTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBmno mapamnenenunena. Pemienue 3amad, CBSA3aHHBIX C NPUMEHEHUEM
NIpaBUJl ACUCTBUN ¢ BeKTOpaMHu. [IpsMoOyronbpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunartsl Bexropa. IIpocreiimme 3amaun B KOOpAWHATAX. YTOJ MEXKIY BEKTOPaMHU.
CkansipHOE€ TNPOU3BEACHHUE BEKTOPOB. DBplunciieHHE yIiIoB MEXAy MNpSAMBIMH H
II0CKOCTSIMU. KOOpIMHATHO-BEKTOPHBIA METO MIPH PELICHUH T€OMETPUYECKUX 3a1a4

ITpakTH4yecKue 3aHATHS

Pacrionoxenrne mpsMbIX U IUIOCKOCTEH B OKpy’KarolieM Mupe (Ipupoje, HCKYCCTBE,
aApXUTEKTYype, TeXHHKE). PereHne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4

Tema 3.6.

IlpodeccHoHAILHO OPHEHTHPOBAHHOE CO/iep:KaHue (Colep:KaHie MPUKJIATHOTO
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,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 16
[IpsimbIe U TIIOCKOCTH MOYJIs1)

B IIPaKTHYCCKHUX 3ajjadax

Pacrionoxenne mpsMbIX U TUIOCKOCTEH B OKpyKarolleM Mupe (Ipupoje, HCKYCCTBE,
ApXUTEKTYype, TeXHHKE). Penienne npakTHKO-OpUEeHTUPOBAHHBIX 3a/1a4

IIpakTHyeckune 3aHATHS

PacrionoxxeHne mpsMBIX U IUIOCKOCTEW B OKpY’KarollleM Mupe (Ipupoje, HCKYCCTBE, 4

apXUTEKType, TeXHHUKe). PenieHne npakTuKo-OpUEeHTHPOBAHHBIX 33124
Tewma 3.7. Coneprxkanne y4eOHOro MaTepuana 3
Pemenue 3anay. [Ipsimbie Pemenuie 3a1ay Ha HaAXOXKICHHE TEOMETPHUUECKHUX BEIMYUH C MCIIONIb30BAHUEM arllapara
¥ TJIOCKOCTH, KOOPAWHATHI | BEKTOPHOM alre0psl
U BEKTOP KontpoabsHas padora 1o paszzueny 3 2
Pa3znea 4. OcHoBbI TPpUrOHOMeTpUH. TpUroHOMeTprUYeckne GyHKIUM
Tema 4.1. CojepkaHue y4eOHOro MaTepuraa 2
OCHOBBI TPUTOHOMETPUU CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHT€HC

YHCIIOBOTO apryMeHra. Tpuronomerpuueckas OKPYHOCTb, olpesieNieHue

TPUTOHOMETPUUYECKUX (PYHKIIMIA YHCIOBOTO apryMeHTa

I[IpakTHyeckue 3aHATHSA

OmnpeneneHyue TPUrOHOMETPUUYECKUX (PYHKIMNA YHCIOBOTO apryMeHTa 4
Tema 4.2 Ocnognele | ConepkaHue y4eOHOro MaTepuana 3
TPUTOHOMETPUUYECKUE [IpeoOpa3oBaHue TPUTOHOMETPUUIECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
TOXIECTBA hopmyITbr
Tema 4.3. Copneprxanue yueOHOro MaTepuasa 2
TpuronomeTpudeckue Oynknusa. [lepuoguveckue Gpynkiuu. Tpuronomerpudeckue (pyHKIIUU, UX CBOWCTBA U
GbyHKIMM, HX CBOWMCTBA U | rpad)uku OK 01,
rpadguku

IIpakTHYecKkue 3aHATHS

PenieHue TpUroHOMETPUYECKUX YPaBHEHUH 4
Tema 4.4. CopepxaHne y4eOHOT0 MaTepuaa 3
Tpuronomerpuyeckue Pemenne  TpuroHomeTpuueckux — ypaBHeHHH. [Ipumepbl  TPUTOHOMETPHUUYECKUX

YpPaBHEHUS U HEPABEHCTBA
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HCPABCHCTB
IIpakTHyeckune 3aHATHS
Pemwienne mpocTredmIMX TPUTOHOMETPUYECKMX HEPABEHCTB B TOM  YHUCIE C
MCIT0JIb30BAaHUEM CBOWCTB (DYHKITUI
Tema 4.5. IIpodeccuonajibHO OpPUEHTHPOBAHHOE COAepKaHHe (CoAep:KAHUE NPHUKJIIATHOTO
Hcnons3oBanue MO/1YJISA)
TPUTOHOMETPHUH [IpoBeneHne MpakTUYECKUX pacyeToB 1Mo (hopMyiam TpuroHoMmeTpuu. Mcmonb3oBanue

B npodeccuoHanbHOU cepe

rpa¢uKoB GYHKIMHN JUI UCCIIEJ0BAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT
IIPU pElICHUH 3aJa4 U3 IPYIUX YYEOHbIX JUCIHUIUIMH U pealbHON )KU3HU

Tema 4.6.
Pemenue 3aJ1a9
TPUTOHOMETPUU

ConeprkaHre y4eOHOro MaTepraa

Tpuronomerpuyeckue QyHKIMH, TOKIECTBA U YPaBHEHUS

ITpakTH4yecKue 3aHATHS

KonTposabHas padora no pazaeny 4

Paszpnen S. MHOrorpanHuKH

H TEJ1a BpalCHus

Tema 5.1.
MHoOrorpaHHuKu

Copepxanne yueOHOTO MaTepHana

[loHsATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOTPAaHHUKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAHHUKH; Pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yroapHas npusma;
ITpaHd W OCHOBaHHUS MPHU3MBbI;, MpsMas U HAKJIOHHAs NPU3Mbl; OOKOBask M IOJHAs
MIOBEPXHOCTh Ipu3Mbl. llapamnenenunen, npsMOYrOJIBHBIA NApAJICICIUIE U €ro
cBoiictBa. [lupamunia: n-yronbHas nupamuia, rpaHd 1 OCHOBaHUE MUpPaMuUbl; OOKOBas U
IIOJIHAsl IOBEPXHOCTb IMPAMMJBI, NpaBUIbHAS M YCEUYEHHAs NUPAMUIA. JIEMEHTHI
MpU3MBl U NMUPAMUJbl. BbluncieHne 3J€eMEHTOB MHOTOTpaHHHUKOB: péOpa, AuaroHai,
YIJIBL

Tema 5.2.

[IpaBunbHBIE
MHOT'OTPaHHUKH.

[Tnomans IIOBEPXHOCTHU
MHOT'OTPaHHUKOB

Conepxanue yueOHOro MaTeprasia

[IpaBusibHBIE MHOTOTPAHHUKHU: TMOHATHE MPABWIBHOTO MHOTOIPAaHHMKA; IpaBUJIbHAS
Mpu3Ma ¥ NpaBUIbHAs MUPAMUJA; NMPABUIIbHAA TPEYroJjbHAs MUPAMUJIA U MPABUIbHBIN
TeTpadap; kyO. [IpencraBienne o mpaBIIbHBIX MHOTOTPAHHUKAX: OKTAdP, JOEKAdIP U
nkocadp u np. CeueHus npu3Mbl U nupaMubl. [lnomans OOKOBON MOBEPXHOCTH
MOJIHOM TTOBEPXHOCTH MPSMOM MPHU3MBI, IUIOIMIAIh OCHOBAHMI, Teopema O OOKOBOI

OK 01,
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MOBEPXHOCTU MpsAMON mpu3Mbl. [lmomans OOKOBOH TMOBEPXHOCTH U TOBEPXHOCTH
MpaBWJIbHON NHpaMUbl, TeOpemMa O IUIOm@AaAu OOKOBOW IMOBEPXHOCTH YCEUEHHOU
MIUPAMM/IBI

Tema 5.3.
Tena BpameHus

Copneprxanre yueOHOT0 MaTeprasia

Hunuaapudeckass MOBEPXHOCTh, 00pas3ylolIye MWIMHAPUYECKOM MOBEPXHOCTH, OCh
IIMHAPpUYECKON moBepxHOCTH. [lwnuHap: ocHoBaHMST U OOKOBas MOBEPXHOCTD,
oOpasyroias M OChb, IUION[AJb OOKOBOM M TONHOM moBepxHOCTH. Konuueckas
MOBEPXHOCTh, OOpa3yIolue KOHUYECKOM MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOU
noBepxHocTd. KoHyc: ocHOBaHME M BeplIMHA, 00pa3yromas U 0Ch, IO OOKOBOH U
MOJTHOM OBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliye U BHICOTa, OCHOBAHUS U OOKOBast
noBepxHocTh. Cdepa u map: HeHTp, paauyc, JTUaMEeTp, TUIOMAAb MOBEPXHOCTU CEPHI.
B3aumHoe pacnosnoxenue cdepbl M IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe,
wiomaas cepsl. M300paskeHne Ten BpalleHus Ha IIIOCKOCTH. Pa3BEépTka munmuHapa u
KOHYyca

Tema 5.4.
O0BEMBI u
IIOBEPXHOCTEN TEN

ILIOIIAN

Conepikanue yuyeOHOTO MaTepHaia

[Tonsatue 06 00bEMe Tena B mpocTpancTBe. OCHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema
00 00bEMeE MPSAMOYTOJILHOTO NapaljiesieuIea U CICACTBUS U3 He€. 00beM MUpaMU/JIbl U
npusMbl. O0bEM HMIIMHAPa, KoHyca. O0BbEM mapa u miomans chepsl. [TonoOHbIe Tena B
npoctpacTBe. COOTHOMICHUST MEXTY IIOMIAIMH IIOBEPXHOCTEH, 00BEMaMU TOJOOHBIX
tes. CedeHuss IMIMHIpa (HapaljieNbHO W TNEPHeHIUKYJISPHO OCH), CEUYEHUs] KOHyca
(mapajuieIbHOE OCHOBAaHHMIO U IPOXOJAIEe 4Yepe3 BEpUIMHY), CEYEHHs Iuapa.
MHororpaHHMK, ONMCaHHBIA OKOJIO cdepsl; cdepa, BIUCaHHAs] B MHOTOTPAaHHUK WM B
TEJIO BpalllEHUs

IIpakTHYecKHue 3aHATHA

Brranciaenue 31eMeHTOB MHOT'OI'DAaHHHUKOB: pe6pa, JAuaroHalii, yIJjibl

Tema 5.5.

JIBr>KeHue B MPOCTPAHCTBE.
Ceuennst ¥ KOMOHMHAIMHU
IIPOCTPAHCTBEHHBIX (UTYP

IIpodeccuonajibHO OpPHEHTHPOBAHHOE CO/AepKAHHMEe (COAep:KaHUE NPHUKJIIATHOTO
MO/1YJIfA)

CI/IMMeTpI/ISI B IPOCTPAHCTBEC: CUMMCTPHA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OIEeMEHTBI CUMMCTPUHU B nmupamMujax, napajiiCacnuiecaax, IMpaBUJIbHBIX
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 19
B npodecCHOHANBHBIX | MHOTOTpaHHUKaX. CUMMETpHsI B IPUPOJIE, apXUTEKType, TEXHUKE, B OBITY, B Ipodeccuu.
3aza4ax Hcnonp3oBanne ABMKEHUI B MPOCTPAHCTBE MPHU penieHuu 3aaad. [locrtpoenune ceuennit
MHOTOTPAaHHUKOB W Ten BpamieHus. Meton crnenoB. KomOuHanus Ten BpallleHUsS H
MHOTOTPaHHUKOB. M Cmoap30BaHre KOMOWHAIIMH MHOTOTPAaHHUKOB M TEJl BpPAIlCHUS B
MIPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4ax
IIpakTryeckue 3aHATHS
BrinonHenne BBIHOCHBIX IJIOCKUX YEPTEXKEH U3 PUCYHKOB MTPOCTHIX O0BEMHBIX PUTYD 4
(BU cBEpXY, COOKY,CHU3Y)
Tema 5.6. ConeprkaHre y4eOHOro MaTepraa 2
Pemenue 3a1a4. | Berauciienne BeawunH (JUTHHA, YTOJ, 00BhEeM, IDIONIAJb IOBEPXHOCTH) T€OMETPHUSCKUX
MuororpanHMkd ¥ Tena | GuUryp, HCMIONb3ys u3y4deHHble GopMmynbl U MeTonsl. [loctpoenue cedeHwii
BpalieHus MHOTOTPAaHHUKOB METOJIOM CJICJIOB, BBITIOJTHEHHE (BBHIHOCHBIX) IJIOCKUX YEPTEXKEU M3
PHCYHKOB MTPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y
KonTtpoannas paéora 110 pasjeny 5 2
Pa3pnen 6. [lpousBoanas u nepBoodpa3Has GyHKIUM
Tema 6.1. Coneprkanne y4eOHOro MaTepuraa 3
MOHOTOHHOCTB u | [IpoMexxyTkH MOHOTOHHOCTH (YHKIUU. MaKCUMyMbl ¥ MHUHUMYMBI (DYHKIIHH.
KCTPEMYMBI Gynkuuu. | Haubosbinee u HanMeHblIIee 3Ha4eHUEe QYHKIIMU Ha POMEKYTKE
Touku sKCTpEMyMa
IIpakTHyeckune 3aHATHS
Haxoxaenne makcumyma 1 MuHUMyMa (GyHKITUU. HanbombIee 1 HauMeHbIIIee 3HaYCHNE 4
(YHKIIMU Ha IPOMEKYTKE
Tema 6.2. Coneprxkanue y4eOHOro MaTepuana 2 OK 01
Ilonatne  HenpepriBHOCTH | HenpepriBHbIE QyHKIMH. METOI MHTEPBAJIOB ISl PEIICHUS HEPABCHCTB ’
GyHKIHN. Merton
WHTEPBAJIOB
IIpakTHYeckne 3aHATHS
Penienue HepaBeHCTB METOIOM MHTEPBAJIOB 4
Tewma 6.3. CopepxaHne y4eOHOT0 MaTepuaa 3
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
a@ YYPEXIEHVE BBICIIIETO OBPA3OBAHVIS PTYTUC

«POCCUVICKUV TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBVICA»

PryTUC Aucm 20
[IpoussogHas. IIpousBonnas ¢yHkuuu. ['eomeTpuueckuii M (U3UUECKUH CMBICH TMPOU3BOAHOI.
I'eomerpuuecknii u | [IpousBogHbie 3neMeHTapHbIX GQyHKIUNH. DOpMyIIbl HAXOXKACHUS TPOU3BOJTHON CYMMBI,
¢buznueckuit CMBICIT | IPOU3BEICHUS U YACTHOTO (PYHKITHIA
MIPOU3BOJHOM
Tema 6.4. MonotoHHocTh | CojepkaHue y4eOHOro MaTepHasa
GyHKIMU. Touku | [IpumeHeHne MPOU3BOJHOM K HCCIICAOBAHNIO (PYHKIIMH HA MOHOTOHHOCTB U 9KCTPEMYMBI
JKCTpEMyMa
Tema 6.5. Coneprkanue y4eOHOro MaTepuasa

HauOoJibliiee 1 HaUMEHbILIEE
3Ha4YeHUs HYHKIIUU

Haxoxxnenne HamOONBIIET0O M HAaUMEHBLIETO 3HAYeHHs (YHKIMU Ha OTpe3Ke.
[IpuMeHeHne NPOM3BOIHOM ISl HAXOXKACHUS HAWIY4YLIEro PEHIeHUs B IMPUKIIATHBIX
3ajauax, JJIsl OnpeesieHHsi CKOPOCTH IpoIiecca, 3aJaHHOTO GopMyIIoi min rpadhuKoM

IlpakTH4YecKkue 3aHATHA

[IprMeHeHne NPOM3BOMHOM Ul HAXOXKACHUS HAWIY4YUIEro PEIICHWs B IPUKIATHBIX
3ajadax

Tema 6.6. Haxoxnenue
ONTUMAJIBHOTO Pe3yJIbTaTa C
MOMOIIBIO TTPOU3BOTHOM

IIpogeccnoHa/IbHO OPHMEHTHPOBAHHOE COJepkaHHe (CoAep:KaHHe NPHUKJIATHOIO
MOYJIs1)

HpI/IKJ'IaI[HI)Ie 3agadu, B TOM YHCJIC COLHAJIbBHO-DKOHOMHYCCKOIO H (bHSPI‘IeCKOFO
XapakTepa, X pCIcHUC CPpCACTBAMU MATCMATHYCCKOI'O aHaJIM3a

Tema 6.7.
IlepBooOpa3nas GpyHKIMK

Copepxanue yueOHOro MaTepuaa

[lepBooOpa3nas. Tabuuia nepBooOpa3HbIX

Tema 6.8.

[momanes KpPUBOJIMHEMHOMN
Tparneuuu. dopmyna
Hrrorona — JleiiOnuna

Copepxanne yueOHOTO MaTepHana

Wurerpan, ero reomerpuyeckuil U (QU3MUECKUl cMbICi. BpluncieHue uHTErpana Io
¢dopmyne Hetotona-JIeitbnuia

Tema 6.9.
[IpuMeHeHne Mpou3BOIHOM
U iepBooOpa3HoOl GyHKIUN

CopaeprkaHue y4eOHOro MaTepuaa

Pemenne 3a1a4 Ha IIPUMCHCHUC HpOHSBO)IHOﬁ U HUHTCTpajla OJid BbBIYUCICHUA
(l)I/IBI/I‘-ICCKI/IX BCJINYHH U HJIOIJ.[&I[GI\/'I

KonTpoasbHas padora no pazgeny 6

Pasznen 7. Teopusi BepoOSITHOCTEH U CTATHCTHKA
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T DEIEPAJIBHOE TOCYJAPCTBEHHOE BIOI>)KETHOE OBPA30OBATE/IbBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PTYTUC
N «POCCUNNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTUC Aucm 21
Tema 7.1. Copepxanre yueOHOTO MaTepuaa 3
[IpencraBnenue naHHBIX [IpencraBneHue naHHBIX ¢ MOMOIIbIO TabmauIl U nuarpamMM. CpenHee apupMeTHUECKOE,
U onycarebHas CTaTUCTHKA | MeJMaHa, HauOoJblllee M HaWMEHbIIEe 3HAUEHHs, pa3Max, JAUCIEPCHUs, CTAHAapTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB
Tema 7.2. Copepxanre yueOHOT0 MaTepuaa 2
Crydaifapie COOBITHSI. CrydaifHbple SKCIIEPUMEHTHI (OTBITHI) U CIIyYailHbIE COOBITHS. DJIeMEHTapHbIe COOBITHS
Onepanun HaJ COOBITUAMU | (HCXOMBI). BeposTHOCTh CITy4alHOro COOBITHS. BIHM30CTh YacTOTBI U BEPOSTHOCTH
coOpiTuii. Ciy4aifHble ONBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.
Onepanuu Haja COOBITUSIMU: TepeceueHue, 00beTUHEHHE, TPOTUBOMOIOKHBIE COOBITHS.
Huarpammsl Oisiepa. D@opmysia CIOXKEHHS BEPOSITHOCTEM. YCIIOBHAas BEPOSITHOCTD.
YMHoxeHue BeposTHocTed. JlepeBo ciydaiiHOro skcnepumeHta. dopmyna MOTHOM
BeposiTHOCTH. He3aBucuMble COOBITHS
IIpakTHyeckune 3aHATHS
BoinosnHenue onepauuii HaJ COOBITUSIMH, HaJl BEPOSITHOCTAMU 4
Tema 7.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAepKaHUE (CoAepKAHUE IPHKJIATHOIO 3
BeposiTHOCTB MOYJIs1)
B npodeccuoHanbHbIX | [lepBuuHas 0OpabOTKa CTATUCTUUYSCKUX [aHHBIX. ['paduueckoe HX MpEICTaBICHHUE. OK 01
3a1auax HaxoxpaeHue cpenHuX XapakTEpHUCTUK, HaOJtoaeMbIX AaHHbIX. OlLleHKa BEpOSTHOCTU ’
COOBITUS B PO(ECCHOHANTBHOM J1eATeNbHOCTH, pelieHre MPpOo(hecCHOHANBHBIX 3a/1a4 Ha
BEPOATHOCTb COOBITHS, MPUMEHEHHE CTaTUCTUYECKUX METOJIOB JUISl  peIICHUS
npoecCUOHATIBHBIX 3aJa4
IIpakTyeckue 3aHATHS
Brruncienue BeposSTHOCTEH ¢ UCTIONIb30BaHHEM (HOpMYJT KOMOMHATOPUKHU 4
Tema 7.4. Coneprkanue yd4eOHOro MaTepuasa 2
OnemeHThl KOMOUHAaTOpUKU | KomOuHATOpHOE MpaBHiIo yMHOKeHUS. [lepecTanoBku 1 (akToprai. Yucio coyeTaHuil.
Tpeyronpauk Ilackans. @opmyna buaoma HeroToHa
Tewma 7.5. Coneprkanne y4eOHOro MaTepuana 2

CepI/II/I IIOCJIICOBATCIIbHBIX

bunapHbIii ciy4aiiHbIi ONBIT (MCTIBITAHKE), YCIIEX U Heyaaua. HezaBucruMble HCTIBITAHUS.
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A @OETEPAJIBHOE TOCYIAPCTBEHHOE BIOIKETHOE OBPA3OBATEJIBHOE CMK
,7@ _ YYPEXXEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
N «POCCUUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "I CEPBUCA»
PryTUC Aucm 22
WCTIBITAaHUI Cepus HE3aBUCUMBIX UCIBITAHUM A0 TiepBoro ycnexa. Cepus HE3aBUCUMBIX UCTIBITAHUMA
bepHyn
Tema 7.6. CojeprkaHue y4eOHOro MaTepraa 2
Cnyuannsle BenuuumHbl M | CioyyaitHas BenuumHa. PacrpeneneHue BeposTHOCTEH. JlmarpamMma pacrmpeeicHHs.
pacnpeneseHusl. [Ipumeps! pactipenieieHnid, B TOM YHCIIE, TEOMETPUIECKOe M OMHOMHAIILHOE.
MaremaTnueckoe okuanue | UnciaoBble XapaKTEPUCTHKU  CIyYailHBIX BEJIHYWMH: MaTeMaTHYECKOe OXKUIaHUE,
CITy4yaliHOU BEJTMYUHBI JUCTIEpCUsl U CTaHAApTHOE OTKIOHeHue. [IpuMepsl HpUMEHEHUs MaTEeMaTHYECKOIo
0’KMJIaHHUS, B TOM UHKCJIE B 33/1a4axX U3 OBCEAHEBHOM XKU3HU. MaTeMaTH4eCKOe 0KUIaHHE
OMHapHOH ciyyailHON Benu4MHBL. MaTeMaTH4ecKOoe OXHJAHHE CYMMBI CIIydaiHBIX
BeIMYMH. MaTeMaTHyecKoe OKUJaHue U JUCTIEPCUS TEOMETPUUECKOT0 U OMHOMHAIIEHOTO
pacnpeaeneHui
Tema 7.7. ConeprkaHre y4eOHOro MaTepraa 2
3akoH  OoJbmIMX  4YHCEN. | 3aKOH OOJBIIMX YHCEN U €r0 POJib B HAyKe, MPUPOJE U 00IecTBe. BHIOOPOUHBI METOT
HenpepeiBHble  citydaiiHbIE | nccinenoBaHuil. [IpuMepbl HENIPEPBIBHBIX CIyYallHBIX BeIWUYUH. [IOHSATHE O MJIOTHOCTH
BEJIMYMHBI (paclpesieNieHus) | pacpeeieHus. 3aaun, MPUBOJAIINE K HOPMaIbHOMY pacrpeaesieHuio. [ToHstue o
Hopwmanbnoe HOPMaJIbHOM pacipeeseHuu
pacnpeneyieHue KountpoJsbHas padora o remam pazzaena 7 2
KoncyabTanuun 4
IIpomeskyTouHas arrectanus (JK3amMeH) 24
Bcero: 219
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DOENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/PKETHOE CMK
OBPA30OBATEJIBHOE YUPEXXJEHUE BBICIIIET'O OBPA30OBAHNA PIYTUC
«POCCHMCKHUN TOCYJIAPCTBEHHBIII YHUBEPCUTET TYPU3MA U

CEPBUCA»

Vlucm 23

3. MeToauyeckne yKa3aHHs MO NPOBeJICHUI0 NMPAKTHYECKUX
3aHATHI/1a00paTOPHBIX padoT

[Tpu peanu3zauu yueOHOTO MpoIiecca Mo MaTeMaTHKE UCTIONB3YIOTCS aKTHBHBIE (DOPMBI
paboThl, MPU KOTOPBHIX OOydYarolIuecs BOBJIEKAIOTCS B MaTeMaTHYECKYIO JeATeIbHOCTb,
obecrieunBasi TEM CaMbIM MOHMMAaHHWE MAaTEMaTHYECKOTO MaTepuana, pa3BUTHE MHTEIUICKTA,
proOpeTeHne MPAKTUYECKUX HaBBIKOB, YMEHUH MPOBOJIUTH PACCYKIIEHUS U I0KA3aTEIbCTBA.

Ucnonb3yrorcst Kec-MeTobl, METOMbI MPOEKTOB, METOJbI PAa3BUTHS KPUTHUYECKOTO
MBIIIJIEHHS Yepe3 YTeHUEe U MHCbMO, IBPUCTUYECKHUH, HCCIIeI0BATENbCKIIT METOABI, METOIbI
MOJTyJIbHOTO O0YYEHHSI.

JlunakTuyeckue MaTtepualibl MPEeACTaBICHbl B BHJAE TECTOBBIX 3aJaHMM, KIHOYEBBIX
3aj1ad,

MaTeMaTHYeCKHUX JUKTAHTOB.

[TpodeccruonanpHas HaIpaBJIE€HHOCTh  PEaJM3yeTCs B Tpex dbopmax:
MPaKTUKOOPUEHTUPOBAHHbIE 3aJaud, HHIWBUIYyaJbHBIE MPOEKTHl M OWHApHble ypoku. B
OO0JIbIIIel CTETICHN PAaCIIPOCTPAHECHBI TAKHE TUIIBI 3aHSATHI: KOMOMHUPOBAHHOE, TEOPETHUECKOE
Y TIpaKTU4ecKas pabora.

[IpoBeneHne mpakTUYECKUX 3aHATUU  MO3BOJIAET  pEaIU30BaTh  CIIEAYIOLIUE
JTUIaKTHYECKUe LEeNU U 3aauu:

1) onTuManbHO COYETaTh JIEKIIMOHHBIE 3aHATHUS C CHUCTEMAaTUYECKOW CaMOCTOSITEIbHOU
y4e0HO-MI03HABATEIbHON JESTEIbHOCTHIO CTYAEHTOB, HUX TEOPETUYECKYIO MOATOTOBKY C
MIPaKTUYECKOM;

2) pa3BUBaTh YMEHHS, HABBIKM YMCTBEHHOW paOOThl, TBOPUYECKOI'O MBILIUICHUS, YMEHHUS
WCII0JIb30BaTh TEOPETUUECKUE 3HAHUS JJIsl PELICHUs MPAKTUUECKUX 3a/1a4;

3) ®opmupoBaTh yMEHHME HCHOJb30BaTh CIPABOYHYIO, IPABOBYIO, HOPMATHUBHYIO
JOKYMEHTAIMIO U CIIEUATIBHYIO JTUTEPATYPY;

4) hbopmMHpOBaTh y CTYJEHTOB HHTEPEC UCCIIEIOBATENHCKOMN 1€ATEIbHOCTH;

5) OCyHIECTBIISTh JUArHOCTUKY M KOHTPOJIb 3HAHUHM CTYACHTOB MO OTAEJbHBIM pa3jesiaM U
TEMaM MPOTrpamMMBbl.

Buabl npakTHyecKux 3aHATHI

[IpakTnueckast paboTa 3aKJII04YaeTCsl B BHIIIOJHEHUU CTYACHTaMH, O] pPyKOBOJICTBOM
MpernojaBaTelisd, KOMIUIEKca Yy4YeOHBIX 3a/llaHuii HAMpaBICHHBIX HA YCBOSHHE HAy4HO-
TEOPETUYECKHX OCHOB YYEOHON IUCHUIUIMHBI, MPHOOpETEeHHE TMPAKTUYECKUX HABBIKOB
OBJIAJICHUS] ~ METOJaMHM  TPAKTHUYECKOH  paboThl ¢  TPUMEHEHHUEM  COBPEMEHHBIX
MH(OPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUNA. BhIOMTHEHNS IpaKTHYeCKO paboThI
CTYJIEHTBl TPOU3BOJAT B NUCBMEHHOM BuAe. OTYET NPENOCTaBISETCS MNPENnoaaBaTeio,
BeIylleMy JaHHbI mnpeamer. [IpakTuueckue 3aHSITHS CIOCOOCTBYIOT Oosiee IIyOOKOMY
MOHMMAHUIO TEOPETHYECKOro MaTepuana y4eOHOTO Kypca, a Takke pa3BHTHUIO,
(OpPMUPOBAHUIO M CTAHOBJICHHUIO PA3IMYHBIX YPOBHEW COCTABIAIOMIKX MpodecCHOHATbHOU
KOMIIETEHTHOCTHU CTY/ICHTOB.

Ha npakthueckux 3aHATHSX WHTEpPEC MPEACTABISAECT MPUMEHEHHE KEHC TEXHOJOTHI
(xefic-cramu (case-stady), 3aaqHblii METO) — OCMBICIICHHE, OOCYXICHHUE, aHAU3 U TMOUCK
pellIeHNs] KOHKPETHOM CUTYallluH, ONMCAaHUE KOTOPOU MPEACTABICHO B KEliCe.

Keiic cocrapnsercs no onpeaenéHHbIM MPaBUIIAM:

e OmnuceiBaeTcs npoOIeMHas CUTyalus, TpeOyromiasi pa3pelieHus;

e Dra cuTyalus He UMEET OJTHO3HAYHOTO PEIICHNUS,

e I[lpuBomutcs HabOp (HhakTOB, MHCTPYMEHTOB, IO3BOJISIONIMX BBIPAOOTATH pEIICHUE
3a/1a4u;
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e Pemenue npobaembl, ONMKUCAHHOMN B Keiice, TpeOyeT akTUBHOTO UCTIOIb30BaHUS T€X WU
WHBIX KOMIIETCHITUH, B TOM YHCJIE M PUOOPETCHUSI HOBBIX 3HAHUN WU YMECHHI.
Pabota ¢ kaxapIM KeHCOM MpearnoyiaraeT Leblii KOMIUIEKC NEHCTBUH (TMIOMCKOBBIX,

MMPOCKTUPOBOYHBIX, MMHTAIIMOHHO- MPAKTUYECKHUX, PEPIECKCUBHO- CaMOOIIEHOYHBIX), UTO
obecrnevynBaeT TPEHUPOBKY KOMITETEHITNH, 3HAUMMBIX AJIs TPO(HeCcCHOHATBEHOTO

CaMOOIIPEACIICHUA.

3.1. TemaTnka u cofepkaHue NPAKTHYECKUX 3aHATHI/1a00paTOPHBIX padoT

KonTpoabHas padora no pasaeny 1. BxogHoit KOHTpoJib
Pazgen 1. IloBTOpenue kypca MaTeMaTUKU OCHOBHOM IIKOJIBI

KonTpoJsbHnas paGora no paszaesy 2
Paznen 2. Crenenu u kopuu. CreneHHas, mokasareiabHas U Jorapugmuueckas pyHKIuu

KonTpoabHasi padora no pasaeny 3
Paznen 3 Ilpsimbie U MI0CKOCTH B pocTpaHCTBE. KOOpAMHATHI 1 BEKTOPHI B TPOCTPAHCTBE

Kounrpoabsnas padora no pasaeiy 4
Paznen 4. OcHOBBI TpUrOHOMETpHH. TpUTOHOMETpUYECKUE (DYHKITIH

KonTposabHasi padora mo pasaeiy 5
Pasznen 5. MHOrorpaHHuKY U Teja BpallleHU

KonTtpoJsbnas pabora no pa3ageiy 6

Paznen 6. [IponsBonHas u nepBoodpazHas GyHKIUHA

KonTpoabHasi padora no remam pasjaesa 7
Paznen 7. Teopus BEpOSTHOCTEN U CTATUCTUKA

4. @OoHX OLIEHOYHBIX CPEIACTB AN CIHUIINHbBI

4.1 KoHTpOJb M OLIeHKA PE3yJIbTaTOB OCBOCHHS 00111e00pa30BaTeIbHOMN TUCITUTLINHBI
PacKpBIBAIOTCS 4Yepe3 TUCIHUILUIMHAPHBIE pPe3yJbTaThl, HAMpPaBIEHHbIE HAa (POPMUPOBAHUE
O0IIMX KOMIETESHIINI M0 pa3/esiaM U TeMaM COJIep KaHus y4eOHOTo MaTepHarna.

Koax xomnereHuu Paszgen/Tema Tun oneHoYHbIX
MeponpusTUs
OK-01 Bce pasnensl TectupoBanue

VYeTHBIH ompoc
KonTponbhas pabora
Brmomaenme
SK3aMEHAIIMOHHEIX 3aIaHUU

4.2. KOHTPOJILHO-N3MepHUTEIbHbIe MATEPUAJIbI BKJIKYAKOT:

4.2.1. 3ananus 11 OLEHKM 3HAHMI U YMEHMI I BXOJHOI0 KOHTPOJISA
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«POCCHUUCKUU TOCYJAPCTBEHHBIU YHUBEPCUTET TYPU3MA U
CEPBUCA»

PIYTUC Vlucm 25
Bxo1H0# KOHTPOJIb COCTOUT U3 3aAaHUH, B3STHIX U3 OTKpbITOro 6anka OI'D u BIIP no
MaTemaTHke. Ha BrinonHeHre 3a1aHnii BXOJJHOTO KOHTPOJIS Jaetcs | akaJqeMUudecKHii
qac (45 MUHYT).

BxomgHO# KOHTPOJIB COCTOUT HMX 2-X YacTed: 00S3aTeNbHON W JOTMOJHUTEIHHOM.
OOs3aTenbHass  4YacTh  COJACPXKUT  3a/laHds  MHHHMAIBHOTO  00SI3aTENILHOTO
YPOBHS,
JIOTIOJIHUTENbHAS YaCTh — 00JIee CI0KHBIC 3aJaHMUS.
[Ipy BbImoMHEHUW 3afaHuil TpeOyeTcs MpPeICTaBUTh XOJA pelIeHUus U yKas3aTb
MOJTy4YeHHBIH OTBET. [IpaBHILHO BBIOJIHEHHOE 3aJaHHE W3 00S3aTeIbHONW YacTH
OILICHMBAETCA B OAMH Oayli; MPaBHJIbHOE BBIMOJIHEHUE 3aJaHUIl JTOMOJHUTEIbHOM
YJacTu olleHuBaeTcs 3 Oaymiamu win 1-2 6amiaMu 3a 9aCTHYHOE PelleHue.
banbl, nony4yeHHbIE 32 BCE BHINOJIHEHHBIE 33/1aHUS, CYMMUPYIOTCSL.
IlIkana nepesooa 6a1106 6 ommemKu RO NAMUOANIbHOU cCUCHEMe

Ommemka Yucno 6annoe,

Heo0x00umoe 0141 noJIy4eHuUs OMmMemKu
«3» (y0o08.) 7-9
«4» (xopouwio) 10-12
«5» (omauuno) 13-15
3aoanusn 6x00H020 KOHMPOA
Qos13aTe/IbHAS YACTh
Ilpu pewenuu 3ad0anun  1-4 3anumwume npaguILHLLIL  Omeem
u3z yemolpex nPeoyloHCeHHbIX:

1. (1 6amr) Packpoiite hopMyIry COKpanieHHOTO

yMHOXKeHUS a>-b’: A) a’-2ab+b” B) (a-b)(a+b); B) a*+2ab-

b% T) (a-b)(a-b)

2. (1 6amn) [Tnomaasr TpeyrodbHUKA BEIYUCTISETCS

o popmyise: A) S=a*b; b) S=(a*b)/2; B) S=2a*D;

I') S=(a*b)/3.

10 5 o
3. (1 6amr) Kakoe n3 crefyromumx 9ucel 3aKII0YeHO MEK/y YACIaMi |7 U g :

A) 0,4;B)0,5; B) 0,6; T) 0,7

4. (1 6ann) Hans! rpaduku pynkunit. Kakas popmyna coorBercTByeT rpaduky 3):
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«POCCHMCKHUN TOCYJIAPCTBEHHBIII YHUBEPCUTET TYPU3MA U

DOENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/PKETHOE CMK
OBPA30OBATEJIBHOE YUPEXXJEHUE BBICIIIET'O OBPA30OBAHNA PI'YTHUC

CEPBUCA»
Vlucm 26
2) 3)
A VA vA
1 1 1
ol 1 of 1 0| 1
1 6 9
y = —X— _ 2 . y = —_
A) 27 gy = 8l X; 1) y=x+5.

Ilpu évinonnenuu 3ad0anuit 5-8 3anuuiume xo00 peuieHus U NOJIYUEHHbLIL OMEEem.
1 11

5. (2 6amna) Beraucnure: 2 5

6. (2 6amna) Pemure ypasuenue x>-7x+10=0. Ecnu ypaBHeHne uMeeT 60I1€e 0HOTO
KOpH$, B OTBET 3allUIINTE MEHBIIUI U3 KOPHEH.

7. (2 6anna) Jlns pemonTta Tpedyercs 57 pynoHoB 06oeB. Kakoe HaumeHbIee
KOJIMYECTBO MavYeK 000MHOT0 Kiies Hy»KHO JJIsl TAKOTO PEMOHTA, eciii 1 mayuka Kies
paccuuTaHa Ha 5 pyJIOHOB?

8. (2 6anna) Beicora BH napamienorpamma ABCD genut ero cropony AD Ha
otpe3ku AH =2 u HD = 32. JIluaronans napauienorpamma BD pasna 40. Haiinure
IUI01IA b NTapasuieIorpaMma.

JlomoJHUTENbHAA YACTh

Ilpu evinoanenuu 3adanusn 9 3anuwmiume x00, 0060CHO6AHUE peUleHUA U NOJIYYEHHbLI

omeem.
9. (3 6aya) PeIO0IOB MPOTUTBLT HA JIOAKE OT MPUCTAHH HEKOTOPOE PACCTOSIHUE BBEPX
10 TEUYEHUIO PEKH, 3aTeM OpPOCHII IKOPb, 2 Yaca JIOBHJI peIOy U BEepHYJICS 0OpaTHO uepes 5
9YacoB OT Hayaja ImyTeniecTBrs. Ha kakoe paccTosiHHE OT IPUCTAHU OH OTIUIBLI, €CITH
CKOpPOCTh TEUCHHS PEKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTH JIOAKH 6 KM/4?

4.2.2. 3apanus 11 OLEHKH 3HAHMI M YMEHHMI [JISl TEKylero KOHTPOJIst

Texymuii KOHTPOJb MPOBOAATCS BO BpEMS AyJWTOPHBIX 3aHATHM II0 MaTeMaTHKE B
COOTBETCTBUHM C Y4E€OHBIM IUIAaHOM W pabouyeil mporpammsl OV ][ «Matematuka» 1o BceMm
pasnenaM nporpaMmbl. TeKyIIMid KOHTPOJIb COCTOMT M3 ABYX 4YacTE€W: TEOPETUYECKOW U

npaktudeckoit. [Ipu 3ToM oOydaromuecs mosyyaroT 1B€ OTMETKH.

TeopeTnueckas 4acTh IPOXOIUT B (hOPME YCTHBIX OTBETOB: OOYYArOIINECs BBITATUBAIOT MAThH
KapTOYeK ¢ BOMNpPOCaMH, JAIOT IOJHBIA OTBET (CO CIHCKOM BOMNPOCOB OOydYaromuecs

3HAKOMSITCA B HAYAJIC U3YUCHUA pa3z[ena).

IlIkana nepesooa 6a1106 6 ommemKu RO NAMUOANILHOI cCUCHeMe
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DOENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/PKETHOE CMK

OBPA30OBATEJIBHOE YUPEXXJEHUE BBICIIIET'O OBPA30OBAHNA PIYTUC
«POCCHMCKHUN TOCYJIAPCTBEHHBII YHUBEPCUTET TYPU3MA U

CEPBUCA»
PIYTUC Vlucm 27
Ommemkxa Konuuecmeo eepnvix omeemos na meopemuueckue 60npocsl
«3» (y008.) 3
«4» (xopowo) 4
«5» (omauuno) 5

3aaHus MPaKTUYECKON 4acTH (KOHTPOJIbHBIE pa0OThI) YACTUYHO B3SIThI U3 OTKPHITOIO
6anka EI'D u BIIP no maremaruke.

Ha BrInoHeHnEe KOHTPOJIBHOM paboThI M0 MaTeMaTHKe JaeTcs | akaaeMUIecKHii Jac

(45 munyT).

KonrponsHast paGora coctouT mx 2-X 4yacteil. B mepBoil wactu mnpesiaraercs
BBINOJIHUTG 4 3a71aHNs — BEIOpATh MPaBUWIIbHBINA OTBET U3 YETHIPEX NPEI0KEeHHbIX. Bo
BTOpPOW YaCTH TpeyiaraeTcs BBIMOJHUTH 6 3alaHUl — OOPMHUTH XOJ PELICHUS U
3aIACaTh NOJYyYEHHBIA OTBET.
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PIryTHUC

DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30BATEJIBHOE CMK
VUPEXJIEHUE BBICIIIEI'O OEPA3BOBAHUA PIYTUC
«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»
VIucm 28

3a npaBUIIbHOE BBIIIOJIHEHUE JTF00O0T0 3aJaHKs IEPBOM YaCTH 00yYaroIuiics HodyvaeT OAUH Oaa.
[IpaBusibHOE BBHINIOJHEHHE 3aJaHUI BTOpPOM vacTu oneHuBaeTcs 2 Oamwtamu wid 1 Gammom 3a
YaCTUYHOE PellCHHE.

banmbl, momy4yeHHbIe 32 BCe BBIITOJHEHHBIE 3aJaHNSs, CYMMHPYIOTCSI.

IlIkana nepesoda 6annos 6 ommemku no RAMUOANILHOU cucmeme

Ommemka Yucno 6annos, Heobxooumoe 01 ROJIy4EeHUA
ommemku
«3» (y0os.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16

A o

S

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
. Kak naiitu paccrosiHue Mexay npsiMbIMu?
22.
23.
24,
25.
26.
27.
28.

21

Ilpamwie u nnockocmu, KOOpOUHAMbBL U 6eKMOPbL 6 NPOCMPAHCMEE
Teopernyeckne BONpPOCHI:
Cohopmynupyiite Teopemy [Tudaropa.
[lepeuncanre ocHOBHBIE (DUTYPHI B IPOCTPAHCTBE.
[Tepeuncanre cnocoOb! 3aaHUs TIOCKOCTH.
[Ipogomkute  Teopemy: «Ecam omHa W3 OBYX — HapaJUIeNbHBIX — MPSMBIX
NEPIEHIUKYIIPHA IUNIOCKOCTH, TO...».
[Iponomxure Teopemy: «Ecnu 1Be napasuienbHbIE INIOCKOCTH NIEPECEKAOTCS TPEThEM,
TO...».
Coopmynupyiite onpeesieHue AByTPaHHOTO yIia.
Packpolite moHATHE «YTOJI MEXAY MPSMBIMI.
[lepeuncnure B3aMMHOE pacIoIOKEHNE ABYX MPSMBIX B IPOCTPAHCTBE
Kakwue npsimble Ha3bIBalOTCS NapajuIeIbHBIMU B IPOCTPAaHCTBE?
Kakwue npsiMmble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCS B TPOCTPAHCTBE?
Kakue npsimple Ha3bIBaIOTCS NEPIEHUKYIISPHBIMU B IPOCTPAHCTBE?
[lepeuncnure B3aMMHOE PACIIOIOKEHNE IPSIMOM U INIOCKOCTH B IPOCTPAHCTBE.
Packpolite moHATHE «YTOJI MEXAY MPSMOM U TUNIOCKOCTBIO.
Packpoiite noHsTHE «IIAPaLIEIBHOCTD IPSIMOM U INIOCKOCTH.
Packpoiite NoHATHE «IEPIEHANKYIIPHOCTD NPSIMON U ILIOCKOCTHY.
[lepeuncnure B3aMMHOE PacIoIOKEHHE ABYX INIOCKOCTEH B IPOCTPAHCTBE.
Packpoiite NOHATHE «YTOJl MEXKIY MIIOCKOCTAMMI.
Packpoiite noHsTHE «IapaIENBHOCTD TUIOCKOCTEN».
Packpolite NoHATHE «IIEPIIEHIUKYIISIPHOCTD IUNIOCKOCTEW.
Kak HaiiTu paccTostHUE OT TOUKH 10 IpsSIMON?

Kak HaiiTu paccTosiHe MEXAY IUNIOCKOCTAMU?

IIponomxure onpenenenue: «llepneHauKymasap — 31o...».

[Iponomxure onpenenenue: «HakioHHast — 370...».

[Iponomxure onpenenenue: «IIpoeknus HAKIIOHHON — 3TO...».
[Tepeuncnure cBOMCTBa MapauIeIbHOTO MPOCKTUPOBAHMUS.

W3 yero cocTouT MpsIMOYTOJIbHAS CHCTEMA KOOPAUHAT B IPOCTpaHCTBE?
Ecnu Touka JeXUT B INIOCKOCTH XV, Kakas KOOpJUHaTa y Hee HyJieBasi?
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T | GEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbBHOE CMK
2 VUPEXXJIEHUE BBICIIET'O OBPA3OBAHUS PIYTHUC
\ @ «POCCHMCKHI T'OCYJIAPCTBEHHbBIA YHUBEPCUTET
TYPU3MA U CEPBUCA»
PIYTUC Vlucm 29

29. IlpuBenure nmpuMep KOOPAUHAT TOUKU A, KOTOpas JIEKUT HA OCH Z.
30. PackpoiiTe NOHATHE «BEKTOPY.

31. Kakue BEKTOpBI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

32. Kakue BEKTOpPbI Ha3bIBAKOTCSI IEPIEHANKYIISIPHBIMU?

KontpoJanHas padora I[lepBas yacth
Ilpu peuwtenuu  3a0anuii  1-4 3anuwiume nNpaGUIbHBLIL OmMeem U3

uemaolpex npewz OJHCEHHBbIX.

1. (1 6anm) Pacumdpyiite kpaTkyio 3amuch: a€ 3.

A) Touka a npuHaUIeKUT miockoctu [3; B) Touka a nmpuHamiexkuT npsamoii 3; B) npaMas a mpHHaLIeKUT
mnockoctu B; T') npamas a nepecexaer miockoctb f3.

2. (1 6amn) Ipsameie AB u CJ] ckpenmBarores. Kakoe pacnonoxenue umerot npsimbie AC
u BJ?
A) mapannensHble; b) nepnenaukynspusie; B) ckpemmuBatores; [') nepecekarorcs.
3. (1 6amr) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) kommmHeapHbIe?
A) a, B; b) ¢, B; B) a, ¢; I') koimuHeapHbIX BEKTOPOB HET.
4. (1 6amn) Jawer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoil Kakoro oTpe3ka
sBisieTcst Touka M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Bropasi yacrb
Ilpu evinonnenuu 3adanuit 5-10 3anumwiume x00 pewieHus U nOJIY4eHHblI OMeem.

5. (2 6anna) Yepes koHIel oTpe3ka AB u ero cepennny M nmpoBeneHbl TapayljieibHbIC
IIpsIMBIE, MIEPECEKAIOIIME HEKOTOPYIO INIOCKOCTh B ToUkax A, B; u M. Haiinure nnuny otpeska
MM,, eciu otpe3ok AB He nepecekaeT miockocTs U eciiu AA;=6,8cm, BB =7,4cM.

6. (2 6ayna) Ipsmeie AC, AB u A/l nonapno neprnenaukyisipusl. Haiinure orpesok C/I,
eciim AB=5 cm, BC=13 cm, AII=9 cm.

7. (2 OGamnma) (2 6amma) [lamer Bektopbl a(-6,0,8) , B(-3,2,-6). Haiimure ckamspHoe
MIPOU3BEIEHNE BEKTOPOB.

8. (2 6amna) Haueptutsh ky0 ABCJIABC,/1;. [Toctpouts Touky KEAB, TOUKy
MEI[I[lC, OTPC30K PE€A1B1C1

9. (2 6ayna) [1pu KaKMX 3HAYCHUSAX /1 BEKTOPHI a (4,n,2), ]§->( 1,2,n) nepneHauKyIsSpHbI?

10. (2 6amma) Odopmure nuct Oymarn A4 BepTUKAIbHBIMH, TOPU30HTAIBHBIMHU,
HAKJIOHHBIMH JIMHUSMU, HCIIOJNIB3Ys pa3HbIE IIBETOBBIC OTTEHKH.

Ocnosvt mpuzonomempuu. Tpuzonomempuueckue Qynkyuu

TeopeTnyeckne BONPOCHI:
1. UYemy paBeH yroi B OJIMH pajuaH?
2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOro Kpyra (yHKIMS y=sinx MPUHUMAeT
MI0JIO’KUTENbHBIE 3HAUECHUSA?
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DOENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/PKETHOE CMK
OBPA30OBATEJIBHOE YUPEXXJEHUE BBICIIIET'O OBPA30OBAHNA PIYTUC
«POCCHMCKHUN TOCYJIAPCTBEHHBIII YHUBEPCUTET TYPU3MA U

CEPBUCA»
VIucm 30

3. B kakux 4eTBepTAX TPUTOHOMETPUUECKOI0 Kpyra QyHKIUS Y= COSX IPUHUMAET
OTpHUIATEeNbHbIC 3HAUCHUS?

4. [Tponomxure onpenenenue: « CHHyC OCTPOro yria — 3T0...».

5. ITponomxure onpexnenenue: «KocuHnyc octporo yria — 3t1o...».

6. ITponomxure onpexnenenue: « TaHreHC OCTPOro yria — 3T0...».

7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8. Yemy paBHO npousBesieHHE tgx*ctgx?

9. UYemy pasen sin(2x)? ChopMmyaupyiTe MpaBUiIo BHIYUCICHUS.

10. UYemy paBeH cos(2x)? ChopMynupyiTe TPaBUIO BEIYUCICHUS.

1. [Tepeunciure TpuroHoMeTpudeckue GYHKIMH, YKOKATE UX TIEPUOJIBI.

12.  Yemy paBeH nepuo] GyHKIUN y=cos(4x)?

13. €My paBeH nepuoi GyHKIUN y=cos(x/4)?

14. Omnpenenure 001acTh 3HaAUCHUST QYHKIUU Y=3c08(5x)?

15. [Tepeunciure crmocoObl pemeHnss TPUTOHOMETPUICCKUX YPaBHEHUH.

16.  PackpoiiTe anropuT™M pelieHUus OAHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHHM
MIEPBOTO MOPSAIKA.

17.  PackpoiiTe anropuTM pelieHUus OAHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHHM

BTOPOTO IMOPsAAKA.

KounTpoanHast padora IlepBast yacth
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHbvLIL OMEEM U3 Uemulpex NPed10HCeHHbIX.

1. (1 6amn) . Kakas u3 cTopoH siBnsieTcs runoTeHy3oii A ABC?

ABCcosC=BA __
AC

A) AB; b) AC; B) BC; I') CB.
2. (1 6anm) Yrinom kakoit ueTBepTH ABiseTcs yroi a=410°?
A)L;b) II; B) III; I') IV.
3. (1 6amr) Kakue n3 QyHKIUN SABISIOTCS YETHBIMU?

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

4. (1 6ann) [epuoxa pyHkHMM y=sinx?
A)n/2; b) 2n; B) 4m; ') .
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DOENEPAJIBHOE I'OCYJAPCTBEHHOE BIO/PKETHOE CMK
OBPA30OBATEJIBHOE YUPEXXJEHUE BBICIIIET'O OBPA30OBAHNA PIYTUC
«POCCHMCKHUN TOCYJIAPCTBEHHBIII YHUBEPCUTET TYPU3MA U

CEPBUCA»
PryTHUC VIucm 31

Bropas yacthL

Ilpu e¢vinonnenuu 3ad0anuii 5-10 3anuwume x00 peuieHun u nOJIY4eHHbLIL OMEEm.

. I
5. (2 6amna) Beruucnure: sin - 4+ g
coS 2 _ B
2

J2 .
6. (2 6amna) Haiinure 3HaueHne BeIpaxkenus 4arccos - 4arcsin(— ‘—/Z)

o] (o]
7. (2 6amna) Haiimure 3HaUYeHNUE BRIPAKEHUS 7 tg 13~ tg 7T,

1
8. (2 6aiuta) Pemnre ypaBHeHue cos X == SAMHIIATC HAUMCHBIINI MOT0KHTCIIbHbIH
2

KOPEHb yPABHEHUSL.
9. Pemnre ypaBHeHue sin® x - 4 sin x + 3 =0.

31



T | GEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJIbBHOE CMK
VUPEXXJIEHUE BBICIIET'O OBPA3OBAHUS PLYTHC
«POCCHMCKHI T'OCYJIAPCTBEHHbBIA YHUBEPCUTET
TYPU3MA U CEPBUCA»
Ulucm 32

10. Iloctpoiite rpaduk TpuroHomMerpuyeckon GyHKIUU y=2 sinx

Ilpouszeoonas u nepeooopaznan ynkyuu

TeopeTrnyeckne BONPOCHI:

1. [Iponomxure onpenenenune: «IIpousBoanas — 3t1o...».

2 PackpoiiTe reomeTpuyecKuil CMbICIT TPOU3BOTHOM.

3 Packpoiite pu3mueckuii CMBICT IPOU3BOTHOM.

4 [lepeuncnure mpaBuiia BEIYUCICHHS TPOU3BOAHBIX.

5 Uemy paBHA MMPOU3BOIHAS CTETICHHON PyHKIIUU?
6. UeMy paBHA MpOW3BOHAS POU3BEACHUS?
7
8
9

YemMy paBHA IPOU3BOIHAS YACTHOIO?
YeMy paBHa IPOU3BOIHAS CIOKHON QYHKIMU?
CdhopmynupyiiTe mpu3HaK BO3paCTaHUs (QYHKITUH.

10.  Cdopmynupyiite npuzHak yObIBaHUS (QYHKIIUH.

11. CohopmynupyiiTe Ipu3HAK TOYKH MaKCUMyMa (DyHKIIUH.

12. CoopmynupyiiTe npu3HaK TOYKA MUHUMYMA (YHKIHH.

13. CocTaBpTe aIrOpuTM peIICHHsS 3aJa4 Ha HAXOXACHHWS HAWOOJBIIETO U
HaMMEHBIIETO 3HaYeHUs! PYHKLUHU Ha OTpe3Ke?

14.  CocraBbTe QITOPUTM HCCIIEAOBAHUS U TOCTpoeHUs rpaduka (QyHKIMH C
MOMOILBIO TIPOU3BOJHOM.

15.  IIpomomxwute onpenenenue: «Oynkuus F(x) Ha3pBaeTcs ... ».

16.  PackpoiiTe reoMeTpHUUECKUI CMBICI ONPEeIEHHOI0 HHTErpaa.

17. [Iponoikure onpenenenne: « KpuBoauHeitHas Tpanenus — 3T0. ...

18.  Cdopmynupyiire popmyny HeroTona-Jleitbuuna.

19. B uewm 3akmrouaercst o0muid BUI BCeX epBOOOpa3HbIX?

20.  IlepeuncnuTe npaBusa BIYUCIECHUS UHTEIPAJIOB.

KoutpoJabHas padora IlepBas yacThb

Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasunbHLLL OMEEM U3 YemMblpex NPed10NHCEHHBIX.
1. (1 6amn) Yemy paBHa npou3BogHas QyHKIHH y=2Xx?
A) y'=5x;B) y'=6x;B)y'=6;T) y'=6x".

2. (1 6ann) Ilo xaxoi U3 GOPMyYN BEIYHCISAETCS NPOU3BOJHAS YACTHOIO?

A) @) =u"+v's B) (@) =u'vhuv’; B) 0 2 D0y =F (e0) e (%)
D =

3. (1 6amn) Pemmnte ypaBrenue f'(x)=0, eciu f(x)=3x* — 6x +4. Beibepure oTBeT.
A)1;B)-1;B)4;T) -4.

4. (1 6amm) OOuit BUI BceX MepBooOpa3HbIX st f(X)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

32
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VIucm 33

Bropast yacth

Ilpu eévinonnenuu 3a0anuit 5-10 3anuwiume x00 peuienus u nOJIy4eHHbLIL OMeem.
5. (2 Oamma) MarepuanbHasi ~TOYKAa JIBIDKETCS  MPSMOJIMHEHHO 1O  3aKOHY

x(f) = a0
(rme x — f}aCCTOﬂHI/IC OT TOYKH OTCUETa B METpaxX, { — BpeMs B CEKyH/IaX, H3MEPEHHOE C Hayaa
IBUKCHHMSI). B Kakoli MOMEHT BpeMeHH (B CEKyH/IaX) €€ CKOPOCTh ObLIa paBHa 5 m/c?
6. (2 6anna) Ha pucynke nzo0paxén rpaduk GyHKINU y = f{x) U KacaTeabHas K HEMY B

TOUKe ¢ abcuuccoit xo. HaliquTe 3HaueHne pON3BOAHON QYHKITUH f{x) B TOUKE Xo.
YA

7. (2 6anna) Pemnte HepaBeHCTBO: X>-16 < 0

8. (2 6amna) Ha pucynke nzobpaxen rpaduk ¢pynknuu y=f(x), onpenenéHHoii Ha
untepsaine (—3; 11). Haiinute HanMeHblee 3HaueHue GyHKIUN f(x)Ha oTpeske [2; 9,5].
HJL I  w=flz)

[\
RN 11\

EFEEELs
) / ‘-,lII]
NN : \Jr

9. (2 6ana) Ha pucynke n300paxéH rpaduik HEKOTOpol GyHKImu Y — f(x) (1Ba yya ¢

oOmieit HayabHOM Toukoi). [10ab3ysICh pUCYHKOM, BBIUUCIUTE F (8) —F (6), rae £ (x) —

OJIHA U3 TIEPBOOOPA3HBIX (YHKLIUH f(x).
YA

—8

Y

o 1 7 8
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DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30BATEJIBHOE CMK
VUPEXJIEHUE BBICIIIEI'O OEPA3BOBAHUA PIYTUC
«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»
VIucm 34

10. (2 6amna) ®upme «JIu3aiiH+» BBIAEISIOT YIACTOK 3eMJIU IIomazaso 100 v,
[Ipemnaratot yeTsipe ydacTka pa3Hbix pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok
0J100pUT TUPEKTOp GUpPMBI «J{n3aliH-+»», yUUThIBasA, 4TO HEOOXOAUMO OYAET NOCTaBUTh 3a00p
10 IEpUMETPY?

Mmuozocpannuxku u mena épauieHus
Teopernyeckne BONPOCHI:

l. ITponomxure onpenenenue: « MHOrorpaHHUK — 3TO...».

2. [Iponomxure onpenenenue: «lIpuzma —310...».

3. [Iponomkure onpenenenue: «lIpsaMoOyroabHbIN MapayIeaenuIen — 3TO...».

4. [Tponomxute onpenenenue: «Kyo —370...».

5. [Iponomxure onpenenenune: «Ilupamuaa — 3to...».

6. CdhopmynupyiiTe CBONCTBO O MPOTHBOISKAITUX IPAHAX MapalieNenuea.

7. CdopmynupyiiTe CBOHCTBO O JHArOHANAX MapaslieNenumnesa.

8. CdhopmynupyiiTe CBONCTBO O IUArOHAIM U JMHEHHBIX pa3Mepax MpsSMOYTOJIbHOTO
napajuiesienunesaa.

9. Kaxkas nmpusma HasbiBaeTCs npsaMon?

10.  Kakas nmpusma Ha3pIBaeTCs NPaBUILHON?

11. PackpoiiTe noHaTue «npaBuiIbHAS TUPAMUIAY.

12.  Yro Takoe anogema npaBUILHON MUpaMUIbl?

13. B uweM ominume MNONMHONW IOBEPXHOCTH MPU3MBI OT IOJHOW ITOBEPXHOCTH
MUPaMHIbI?

14. ChopmynupyiiTe TeopeMy O  BBIUHMCICHHH OOKOBOW TMOBEPXHOCTH MPSIMOM
MIPU3MBI.

15. ChopmynupyiiTe TeOpeMy O BBIYMCICHUH OOKOBOW MOBEPXHOCTH IMPABUILHOMN
MUpPaMUJIbIL.

16. HazoBute mpeamersl u3 Bamieidl npodecCHOHANTBHOW JeATEILHOCTH, KOTOPHIC

UMEIOT (POPMBI MHOTOTPAHHHUKOB.

17. [Iponomkure onpenenenue: «Llumuuap — 31o...».

18.  Ilpomomxute onpenenenue: «kKonyc — 3to...».

19.  Ilpomomxute onpeneiacHue: «YCeueHHbIH KOHYC — 3TO0...)».

20. [Iponoikure onpenenenue: «Ilap —3710...».

21. Uro siBnsieTCsl BBICOTOM YCEUEHHOTO KoHyca?

22. Yo sABIAETCS OCEBBIM CEUEHUEM LIWIMHAPA, KOHYCa, YCEYEHHOI0 KOHYyca, 1mapa?

23. [lepeuncnure eMUHALIBI U3MEPEHUS TUTONIAINA, O0BEMA.

24.  Yemy paBHO OTHOIICHHE IUIONIAJIEH TOBEPXHOCTEH TMOAOOHBIX GUryp B
MPOCTPAHCTBE?

25.  UYemy paBHO OTHOIIIEHHE 00BEMOB MOAOOHBIX (PUTYpP B MPOCTPAHCTBE?

26. HazoBute npeamMeTs u3 Bameit mpodecCHOHaTbHON AeSTENbHOCTH, KOTOPHIS

UMEIOT (DOPMBI TeJ BpaICHHUS.

KontpoJanHas padora I[lepBast yacth

Ilpu

pewenuu 3a0anuii  1-4 3anuwiume nPAGUNLHLIIL  OMeem U3  Uemvlpex

npeooIceHHbIX.
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PrYTUC Vlucm 35

l. (1 6amr) B kakux equHUIIAX U3MEPSIETCsl 00beM MHOTOTpaHHHUKA?
A) B MmeTpax; b) B kyOMdyeckux MmeTpax; B) B xBagpatueix metpax; [') B
JBYI'paHHBIX I'pagycax.
2. (1 6amn) [Tnomank MOMTHOM MOBEPXHOCTU MPU3MBI BEIYHUCISETCS 110 hopMyJie:
A) S =S060k + 2 Socu.; B) S60k =P.ei*H; B) S = B60ok + S Socu; I') S60k =2P,*H.
3. (1 6amr) Yro sBIIIETCS OCEBBIM CEUYCHUEM KOHYyca?

A) paBHOOEIpEHHBIN TpeyTroabHUK; b) paBHOOEApeHHas Tpanenus; B) mpsmoyronbauk; )
MPSMOYTOJIbHAS TPATICIIHSL.
4. (1 6amm) Kakas ¢urypa mosyyaeTcs npu BpaIleHUH MPSIMOYTOJIHLHOTO

TPEYroJbHUKA BOKPYT OZHOIO U3 CBOMX KaTETOB?
A) xonyc; b) ycedennslit konyc; B) nupamuna; I') yceueHHast nmupamua.

Bropasi yactb
Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuwieHus u nOJY4YeHHbLIL OMeEem.

5. (2 6anna) Pebpo ocHOBaHUS MPaBWIBHOW TPEYTOJBHOW MHUPAMHIBI 3 M,
anopema 6m. Haiinure miomiaas O0OKOBOI MOBEPXHOCTH MUPAMUJIBI.

6. (2 6anmna) /IBe cTopoHBI apajuierorpaMmma OTHOCATCS Kak 3:17, a mepuMmeTp ero
paBeH

40. Hatigure 60J‘IBH_IYIO CTOpOHy NapalienorpaMma.

/ /

(2 Oamna) HpSIMOYI‘OJIBHI/IK CO CTOpOHaMH 8 CM U 3 CM BpaIllaercs
BOKpYT Ooutbnieid ctopoHsl. Halinure o0beM, momiaau O0KOBOH U MOTHON
MOBEPXHOCTEH MOIy4EeHHOT O TeIa.

8. (2 OGamna) Haitnure 00bEM MHOTOrpaHHHMKA, H300pa)KEHHOTO Ha
pUCYHKE (BCE IBYTrpaHHbIE YIJIbI IPSMBIE).
3

T

9. (2 6anna) Knuenty Heo6xoauMo, 4TOOBI B KOMHATE 0053aTeIbHO
MIPUCYTCTBOBATN OOBEMHBIC JIEMEHTHI JICKOPa IWIHHIPHISCKON POPMBIL.
[Toctpouts n3 Gymaru Mojenb HWINHApa. Pa3mepsl 71 mocTpoeHus BHIOpaTh
CaMOCTOSITEIILHO, C YYETOM TOTO, YTO COOTHOIIICHUE PaJNyca K BBICOTE JIOJKHO
OBITh 1:2.
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PIryTHUC

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ/IPDKETHOE OBPA3OBATEJIBHOE
YUYPEXXJAEHUWE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»

CMK
PTYTHUC

Vlucm 36

10. (2 6anna) PaccunraTh KOJIMYECTBO 2-X KUJIOIPAMMOBBIX OaHOK KPacKU HY’KHO

KyIUTh 7151 OKpalIuBaHus IUIUHAPUIECKOro cBoja nojasana. Pacxon kpacku 100 r

na 1 M% Cumrare =3, " T
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OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIOJ/IPDKETHOE OBPA3OBATEJIBHOE
YUYPEXXJAEHUWE BBICHIEI'O OBPA3OBAHUA

«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»

CMK
PTYTHUC

Vlucm 37

MHUpe.
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DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30BATEJIBHOE CMK
VUPEXJIEHUE BBICIIIEI'O OEPA3BOBAHUA PIYTUC
«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Ulucm 38

Cmenennasn, nokazamenvHasn u ao2apumuyeckas Qynkyuu

Oopa3zosamenvhble pe3yibmamot, nooaexcaujue npogepke (31emMenmot):

TeopeTnyeckne BONPOCHI:

1. ChopmynupyiiTe onpeneneHue CTeneHHOW (PyHKITHH.
2. [lepeuncnure cBOWCTBA CTENEHHON (DyHKITNH
3. ChopmynupyiiTe onpeaeneHne mokazareabHON QyHKITUH.
4. [lepeuncnure cBOWCTBA MOKa3aTeNbHON (YHKIIUN
5. ChopmynupyiiTe onpeaeneHue JorapuGpmMuaeckoi GyHKITNN.
6 [Tepeuncanre CBOWCTBA JOrapupMUUECKOM (bYHKLII/II/I
7. [Tponomxkure onpenenenue: «Jlorapudm — 310...».
8 Yemy paBeH Jorapu@m mpou3BeaeHus?
9. UYemy paBeH jgorapudmM 4acTHOTO?
10.  IIpuBemute mpuMepsl Jorapu(pMUUECKON CIUPATH B IPUPOAE U B OKPYKAIOIIEM MHUPE.
11.  Ha uro HeoOXoauMO OOpaTUTh BHUMAaHUE MPU PEHICHUH HUPPALUOHAIBHOTO ypaBHEHUS
YETHOU CTeTeHu?
12. UeMy paBeH KOpEeHb YETHOM CTENEHHU U3 OTpulaTesbHoro uncna? [Ipusenure npumep.
13. UeMy paBeH KOpeHb HEUETHOM CTETEHU U3 OTpUlaTesbHOTO yucia? [IpuBeaure nmpumep.
14.  Ha yto cTrouT 00paTuTh BHUMaHHE MPH PELICHUN JOTapU(PMUYECKUX M UPPALMOHATIBHBIX,
JIpOOHO-pallMOHANILHBIX YPAaBHEHUN 1 HEPaBEHCTB?
15. B yem 3akimoyaercst rpaguuecKuii crocod penieHus ypaBHeHUH.

KonTtpoJabHasi padora
IlepBas yacThb
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasuibHbLIL OMEEm U3 YeMblpex NPEO10HCEHHBIX.

1. (1 6amn) Mexay KakuMH JBYMs HAaTypaIbHBIMH YHCIAMH HAXOMUTCS 4HCIO 3 197
A)19u20;6)2u3;B)18ul9;I")3u4.

2. (1 6amn) Ha pucynke nzoopaxén rpaduk Gpynkiuu Buaa f(x)=a*. Halinure 3Hauenue f(2).
LY

51

fix)y=a"

0. 1., X
A) 25.;b) 5; B) 32; I') Het BepHOro OTBETA.

3. (1 6ann) Kakast u3 ¢pyHKIMIA BO3pacTaroT Ha Bcel o0nacTu onpeaencHus?
A) f(0=logsx; B) £00=0,7"; B) 0= T) fx)=' 281"
2x—3
x+7
A) (-7; 1,5); B) (-o0; -1,5), (7; +00).; B) (-1,5; 7); T') (=005 -7), (1,5; +o0).

4. (1 6amn) Ykaxute 061acTs onpenenenns Gpyskimu [ | x|=Ig

Bropast yacth
Ilpu eévinonnenuu 3adanuii 5-10 3anumume x00 peuwieHusn u nOJay4eHHbLIL OMEEm.
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DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30BATEJIBHOE CMK
VUPEXJIEHUE BBICIIIEI'O OEPA3BOBAHUA PIYTUC
«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Ulucm 39
45117 : 44°,

5. (2 6anna) Halinute 3HaueHNE BHIPAKECHUS
6. (2 6anna) CKOJIBKO LIENBIX PEIIEHUH HMEET HepaBeHCTBo 1<7*'<49?

7. (2 Ganna) Haiiaute kopews ypasrerus 1085 (4+x)=2.
8. (2 O6amma)) PaccrosHme oT HaOmOmaTesNs, HAXOMAIMIETOCs Ha HEOONbIIOW BbIcOTe h
KIJIOMETPOB Haj 3eMJIEH, JO0 HaONI0aeMOil UM JIMHUM TOPU30HTA BBIYUCISICTCS TIO (Qopmylie

[ =V2Rh y
, Tie R=6400 kM — paguyc 3emun. C Kakoi BEICOTHI TOPU30HT BUIEH HA PACCTOSTHUU 48
kusioMeTpoB? OTBET BBIPA3UTE B KHIIOMETPaX.
9. (2 6amna) B xoxe pacnaga paiuoakKTUBHOTO M30TOIA €T0 MAacCa YMEHbINIAECTCS TI0 3aKOHY

—t)T
m(t) =my-2717,
TJI€ my— HadaJbHas Macca u3oromna, { — BpEMs, IpOoICAIICE OT HAYAJIbHOI'O

MOMEHTa, ] — mepuoj moisiypacnaza. B HauanbHbIi MOMEHT BpeMeHM Macca uzorona 184 mr.
[Tepuon ero nmomypacnazga cocrasisieT 7 muH. HalimuTe, yepe3 CKOJIbKO MUHYT Macca H30Tora OyaeT
paBHa 23 MT.

10. (2 6amna)Hatioume 3nauenue sbipaxcenus logg 108 +1og 2

Inemenmul meopuu 3ep0}1mnocmeﬁ U MAmMeMamu4ecKoll CmamucmuKku

TeopeTnyeckye BOMPOCHI:

1. [Tponomxkure onpenenenue: «CinydaitHoe coObITHE — 3TO...». [IpuBenuTe npumep.
2. [TpuBenute mpuMep T1O0CTOBEPHOTO COOBITHS.

3. [TpuBeauTe MpUMEp HEBO3MOXKHOTO COOBITHSI.

4. [Iponomxkure onpenenenue: «BeposSsTHOCTh CIIy4aitHOTO COOBITHS — 3TO. ...
3. CdhopmynupyiiTe mpaBuIO HAXOXKICHUS CII0KECHUS BEPOSTHOCTEH.

6. ChopmynupyiiTe IpaBUIIO YMHOKEHUS BEPOSTHOCTEH.

7. Kak naiitu cpennee apupMeTHIECKOE YUCIOBOTO psia?

8. Kaxk Haiitu Menuany uncinoBoro psaa?

9. Kak Belumnciisiercss pasmax 4uciioBoro psijaa’?

10. Jlnst gero Hy»HBI tuarpammsl, rpaduku? [lepeunciauTe BUIABI quarpamm.
11. [TpuBenuTe mpuUMepsl NMPOSBICHHUS 3aKOHA OOJIBIIMX 4YHCET B
MIPUPOJIHBIX SIBICHUSX.

12. [TpuBenuTe mpuMepsl MPOSBICHUS 3aKOHA OOJIBIIUX YUCEI B
OOIIECTBEHHBIX SBICHUSX.

13. Uto n3yyaeT cTaTUCTUKA?

14. [Iponomxure onpenenenue: «CoyeTaHue — 3T0...».

15. IIponomxure onpenenenue: «Pasmemenue — 31o0...».

16. [Tponomxute onpenenenue: «IlepecTaHOBKH — 3TO. .. ».
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DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30BATEJIBHOE CMK
VUPEXJIEHUE BBICIIIEI'O OEPA3BOBAHUA PIYTUC
«POCCUMCKHNU T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Vlucm 40

KontpoJuanHas padora I[lepBast yacth

Ilpu pewenuu 3adanuit 1-4 3anuwiume nPAGUILHBII OmMEeM U3 Uemblpex
nPeONOHCEHHBIX
I. (1 6amn) Kakux coObiTHii HE OBIBAET B TEOPUU
BeposaTHOCTeN? A) ciydaiinbie; b) Heciyudaiinbie; B)
JIOCTOBEpHBIC; ) HEBO3MOXKHBIE.
2. (1 6ann) CobbITHE, KOTOPOE MPYU BHIMOIHEHUH ONPEIEIIEHHON COBOKYITHOCTH
yCIIOBUH, 00s13aTE€IBHO MPOU30MIET - 3TO:
A) cyuaitnoe; b) necimyuaitHoe; B) noctoeproe; [') HeBo3MOKHOE.
3. (1 6amm) BeposTHOCTB Cily4aifHOTO COOBITHSI €CTh HEOTPULIATENIFHOE YUCIIO,
3aKJIFOUEHHOE MEXy YHCIaMu:
A)Oul; B)0u100; B)-1u 1;T)-100 u 100.
4. (1 6amn) I'pynmupoBka — 3710. ..
A) ynopsoueHHe eAMHUI] COBOKYIHOCTH M0 TMpHu3HaKy; b) pazOueHue enuHuL
COBOKYITHOCTH Ha TpyHmbl MO Mpu3Haky; B) o00o0menue enuHuuHbIX QaktoB; I)
0000111eHIe €TUHUYHBIX TPU3HAKOB.

Bropas yactb
Ilpu eévinonnenuu 3adanuii 5-10 3anuwume x00 peuieHus u noJay4eHHbLI OMEEm.

5. (2 6anna) B oduce auzaitHepckoro areHTCTBa HAXOAATCS 8 TIOCETUTEIeH
KEHCKOTO T0J1a U 2 My>»ckoro. OnpeenuTh BEpOSITHOCTh TOTO, UTO MEPBBIM K
KOHCYJIbTAHTY 00OpaTUTCs MY>KUHMHA.

6. (2 6anmna) Ha kordepenuio nmpuexanu 2 yueHsix u3 ['epmanuu, 3 uz Cepbun u
7 w3 UBeitmapun. Kaxpiii u3 HUX AenaeT Ha KoHpepeHInn oquH qokaaa. Ilopsmox
JIOKJIaJIOB ompeensercs xepeObEBKkoi. Haiimute BeposSTHOCTh TOTO, YTO MATHIM
OKa)keTcs Jokiaj ydeHoro u3 Cepoun.

7. (2 6anna) Mama, Tumyp, JIlnana, Koctst 1 AHTOH Opocuiu xpeduii — KoMy
JOCTaHETCs MPOEKT M0 oopMIIeHHIO cBaieOHOTO 3a1a. Haliiure BEposITHOCTD TOTO,
YTO IPOEKT TOYHO He OyAeT BHINOIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHbIX U TpU CUHUX (priomactepa. PromMacTepbl
BBITACKUBAIOT 110 OYEPEIN B CiydailHOM nopsiake. KakoBa BeposSTHOCTb TOTO, YTO
NIEPBBI pa3 CUHUH (rroMacTep MOSBUTCS TPETHUM T10 CUETY?

9. (2 6anna) Jlan psag uncen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure
MOJTy psiia ¥ cpesiHee apudmMeTndeckoe psja.

10. (2 6amna) [Ipu aHamM3e MEHOBBIX MPEIMOYTCHUH KIMEHTOB TU3aHHEPCKOTO
areHTCTBAa MOJYYEHBI JaHHbIE, IPECTABICHHBIC B TA0IHIIE: T0JIs1 KJIHMEHTOB,
MPHOOpETAIONINX JU3aHEPCKHE YCIYTH OJMHAKOBOTO HA3HAYECHHUSI, HO Pa3TUYHON
ueHsl. Hailtu Moy citygaliHOM BeJIMYHMHBL. X — LIEHBI POJABAEMBIX YCIIYT.

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
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DEJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/IP)KETHOE OBPA30BATEJIBHOE CMK
VUPEXJIEHUE BLICILIEI'O OEPA3OBAHUSI PLYTHUC
«POCCUMCKHNUN T'OCYJIAPCTBEHHBIII YHUBEPCUTET
TYPU3MA U CEPBUCA»
PrYTUC Jlucm 41

4.2.4. 3ananus 1J1s OLlEHKM 3HAHMI U YMEHHMH /IS IPOMEKYTOYHOH aTTeCTalluM

IlepBast yacTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npagunvbHLIL omeem U3
uemuipex npeoioIHceHHbIX.

1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopanHaTel uMeeT cepennHa oTpe3ka 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 6amn) [Ipssmbie AB u CJ1 nmapamiensubie. Kakoe pacnonoxenue umerot npsimeie AC
u BJ1?

A) napamensHsle; b) nepnenaukynspusie; B) ckpemubatores; [') nepecekarorcs.

3. (1 6amr) Kakue u3 QyHKIUH ABIAIOTCS YETHBIMU?

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

4. (1 6amn) Ha pucynke n3ob6paxen rpaduk npousBoanon Gynkmun y=f(x). [Ipu kakom

3HAYEeHUH X (PYHKIUS NIPUHIMAET CBOE HanOoJblllee 3HaYeHHE Ha oTpe3ke [-4; -2] ?
.

=Y

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

Bropas yacth
Ilpu evinoanenuu 3aoanuit 5-10 3anuuiume xo0 peuieHus U NOJIYYEHHbLIL OMEEn.
5. (2 6amna) Yepes koHIbl oTpe3ska AB u ero cepeanny M mpoBeneHbl NapajielbHble
IpsiIMble, IEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B Toukax A, B; u M,. Halinute nnuny otpeska
MM,, eciiu otpe3ok AB He nepecekaeT miockocTs u ecii AA =6 cm, BB;=4 cm.

6. (2 6amna) Hausel Touku A(6,7,8) , B(8,2,6). Halimute mimay BekTopa AB.
T

7. (2 6anna) Haiinure tgla+ 2 ) " ecm tg @ =0,5.

8. (2 Gayuia) MarepuanbHast TOUKa JBHKETCS NPAMOIMHENHO 10 3aKoHy X(t)=t>-13t+23 (rae
X — PAcCTOSIHUE OT TOYKH OTCUETa B METpax, { — BpeMs B CEKyHJaX, U3MEPEHHOE C Hayala
IBWOKCHHS ). B Kakoli MOMEHT BpeMeHH (B CEKYH/IaX) ee CKOPOCTh ObuIa paBHa 3 m/c?

9. (2 6anna) Jana ¢pynkuus f(x)= 3x*+1. Uemy pasna F(1)?

10. (2 Oamna) Pemmre ypaBHeHue cosx=1. B oTBer 3amummTe HAUMEHBIIHIA
HEOTPULIATEIILHBIA KOPEHb.

Ha BbImosHEHME THMCHMEHHOW AK3aMEHAIMOHHOW paboThl MO MaTeMaTuke naercs 4
acTpoHoMuYeckux vaca (240 MUHYT).
DK3aMeHAIMOHHAs pad0Ta COCTOUT MX 2-X YacTei: 00s3aTEIIbHON U JOTIOJIHUTEIHHOM.
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PIryTHUC

®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJILHOE CMK
VUPEXJIEHUE BBICIIEI'O OBPA3OBAHUS PIYTHC
«POCCHIACKHUA I'OCYJTAPCTBEHHBI YHUBEPCUTET TYPU3MA U
CEPBUCA»
Jlucm 42

OOs3arenbHas 4YacTh COJNEPXKUT 33JaHUS MHUHHMMAJIbHOTO 00S3aTENILHOTO YPOBHS,
JONOJTHUTENbHAS 4aCTh — 00JI€e CIOKHBIEC 3a1aHUsL.

[Tpu BeIOMTHEHUHU 337aHUN 00s3aTeIbHON yacTu TpeOyeTcs NpeACTaBUTh XOJ| peIleHHs U
yKa3aTh IOJIyY€HHBIM OTBET. 3a MpaBUIbHOE BBHINOJIHEHHUE JIOOOTrO 3aJaHusl U3 00s3aTelbHON
yacTu oOydarouuiics nosnyvaere oauH Oami. ITpu BbIMOMHEHMM 3aJaHUS U3 JOMOJHUTEIBHOM
4acTU HEOOXOJIMMO MOJPOOHO OMMCATh XOJ PelIeHUs U AaTh OTBET. IIpaBUibHOE BBINIOJIHEHUE
3aJJaHU{ JIONOJHUTENIBHOW 4acTH oleHuBaercss 3 Oammamu wnu 1-2 GautamMu 3a 4aCTHUYHOE

peleHue.

BaJIJIBI, TOJIYUCHHBIC 3a BCC BLIITOJIHCHHBIC 3alaHUA, CYMMUPYIOTCA.

Lllxana nepesooa 6a1106 6 OmMmemKu N0 NAMUOATLHOIU cUCHeMe

Ommemka Yucno 6annoe,
Heo0Xo0umoe 01 NOJIy4eHus OmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14

(He meHee 00H020 3a0aHuUs U3 OONOIHUMENbHOU YaACmiL)

«5» (omauuno) bonee 14

(He MeHee 08yX 3a0anuil U3 OONOJHUMENbHOU Yacmu,)

IIpu BeimotHennu 3aganui 1-12 3anummTe X0 pelieHUsl U NMOJy4eHHBIH OTBET.

1.
2.

TOYKaMH IIOKa3aHO CYTOYHOE KOJHWYCCTBO OCAAKOB, 45

BhINaaBmmx B Jnucre ¢ 7 mo 18 nexabps 2001 ropa. ¢ il
[To ropu3oHTanu ykKa3pIBalOTCA 4YHCIa Mecsla, I10 20 ’f '“Hl
BEPTUKAIM — KOJIMYECTBO OCAJKOB, BBINABIIMX B~ TR
COOTBETCTBYIOLIMA [JI€Hb, B MuWuiuMerpax. s 15 / 1‘. /

HAIJISIIHOCTY JKUPHBIE TOUYKU HA PUCYHKE COCJIMHEHBI
nuHuer. OnpenenuTe Mo PUCYHKY, CKOJIBKO JHEH oo
BBITIQ/1aJI0 OoJiee 2 MUJLTUMETPOB OCATKOB?

3.

4.

5.

6.
7.

8.

3K3amenauu0hmble 3a0aHus N0 Mamemamuke

0o0s13aTeILHAS YACTDL

(1 6ann) Beraucnure: 2sin(n/6)+2cos(m/3)
(I 6ann) Ha pHCyHKE KHPHBIMH

(1 6ann) CTOUMOCTB yCIIyT YaCTHOTO au3aiiHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIbKO CTOWJIM YCIIYTH AU3aiiHepa JI0 TOI0POXKaHUs, €CIIH mocie KiueHT 3armatui S5000py6?
(1 6ann) Ha Tapenke 16 mupoxkoB: 7 ¢ peiOOH, 5 ¢ BapeHbeM u 4 ¢ ButHel. O
HayTraj BRIOMpaeT OJUH MUPOKOK. Haiinure BEpOSATHOCTH TOTO, YTO OH OKAXKETCSI C BULITHEH.

(1 6ann) Haiinute 3HaueHune BeipakeHus log,2 + log, 32
V7-6x=7

(1 6ann) Halinure KOpeHb ypaBHEHHUS

(1 6ann) Pemnre HepaBeHCTBO 27 > 64. B oTBeT 3anMuInTe HaMMEHbBIIEE
MOJIOKUTEITHHOE YHCIIO.

x+2

1
(1 6ann) Haiinute opeHs ypaBueHns 3x—2 4 s

(1 6ann) Haitnure nponssontyto GpyHkuuu B touke x=0: y =

_x*—6x*+7x-1
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«POCCHIACKHUA I'OCYJTAPCTBEHHBI YHUBEPCUTET TYPU3MA U

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/IDKETHOE OBPA30OBATEJILHOE CMK
VYPEXJIEHUE BBICIIIET'O OBPA3OBAHUS PLYTHUC

(1 6ann) Kactpromns, opopEEBHGARO MHINBUAYATLHOMY 3aKa3y, UMeeT

¢opaey uiHapa. Beicora kactpronu 35 cm, quamerp ocHoBanus 20 cM. PaccunTaiTe srucm 43

BMECTUMOCTD HaHHOﬁ IIOCYbl, NCICHHYIO Ha TT.

11. (1 6ann) Haitnure mnomans Gurypsl, H300pa>keHHON Ha PUCYHKE
[ ] L
/ \
r \
T
12. (1 6ann) Teno nBuxkercs 1o 3akoHy S(t)=3t*+5t (M) Haiitu ckopocTs Tena

qepe3 1c mocie Hayana JABHOKCHUA.

JonoiHUTEeIbHASA YACTD

Ilpu eévinonnenuu 3adanuit 13-16 3anumiume x00 peuwienusn u nOJIy4eHHbLI OMeem

13. (3 6anna) Beraucnute miomaap y4acTka CToJia, OTBEACHHOTO JIJIst
npe3eHTanuu padoT qu3aliHepa Bacuiusi, mepuMeTp KOTOPOTO OrPaHUYUBAIOT THHUU
y=x*-2x-2 n

y=-x>+2. Boimonnure yeprex. OTBET AaiiTe B KBAAPATHBIX METPAX.

14. (3 6anna) Pemmre ypaBHeHuWe sin’x - 2sinx=0. B orser 3amummre
KOJIMYECTBO PEIICHUMN, MPUHAIJIeKAIIUX MPOMEKYTKY [0; 47T.]

15. (3 6anna) Haitnure 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha
pucyHke (Bce IByrpaHHBIC YTIIbI IPSIMBIE).

B

(&)

16. (3 6anna) 3aka3 Ha 126 OTKPBHITOK NEPBHIN AU3alHED BBIIOJIHSAET HA 5 4acoB
ObicTpee, yeM BTOpOil. CKOJIBKO OTKPBITOK 32 Yac W3rOTABIHMBACT MEPBBIA AU3aliHED,
€CIIM U3BECTHO, YTO OH 32 YaC MOXKET MPUTOTOBUTH HA 5 OTKPBITOK OOJIbIIIE BTOPOTO?

5.YCJIOBUSA PEAJIM3ALIUU ITPOI'PAMMBI IUCHUITVIMHBI

5.1. [Ins peanu3zauuu nporpaMMbl Y4eOHON JHUCHUIUIMHBI TOJKHBI OBITH MPETyCMOTPEHbI

clIeaAyromue CriciuajlbHbIC ITIOMCIICHU:

Peanusanus nporpammbl JUCHMILIMHBI TPEOYET HATMUUS y4eOHOro KabMHEeTa MaTeMaTHKU.

Ob6opynoBanue yueOHOTo KabuHeTa:

- IOCAI0OYHBIE MECTA MO0 KOJIUYECTBY O0YJArOIITUXCS;
- pabodee MecTo MpenoaaBaTes;

- KOMIUIEKT y4eOHO-HATJISAHBIX TTOCOOUH;

- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3a7]aHUs 1JI1 KOHTPOJIBHBIX padoT;

- mpoeccuOHAIbHO OPUEHTUPOBAHHBIE 3aJaHHS,;

- MaTepualbl SK3aMEeHa.

TexHuyeckue cpeacTBa 00yUeHHUS:
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6.MndopmanuonHoe obecrnieyeHue peaau3aluu NporpaMmbl
Jnis peanuzanuu nporpaMmsl 6MOIHOTEYHBIH (OHA 00pa30BaTEIbHON OpraHU3aAIH
YKOMILICKTOBAH IME€YaTHBIMHA A/ OJICKTPOHHBLIC O6p330BaTeHBHBIe u I/IH(l)OpMaI_[I/IOHHI)Ie
pecypchl, PeKOMEHIOBaHHBIE JJIs1 MCIIOJIb30BaHMsI B 00pa30BaTEIbHOM IpoIiecce,
HE CTapui€ IIATH JICT C MOMCHTA U3JaHH.

6.1. OcHOBHBIE MEYATHBIC U3TAHUA

1.

Amumos L. A., Konsrua FO.M., Tkauea M.B., ®enoposa H.E., [llabynun M.U.

b

Anrebpa 1 Hauana mateMaTiuueckoro aHanuza. 10-11 kinaccel. ba3oBbiit M yriyOsieHHBIH

YPOBHH. YUEOHHK, U3aTeabCTBO: [IpocBemenne, ron n3mnanms: 2025
https://znanium.ru/catalog/document?id=467559&from_similar=1

bapaymxun B.B., [Ipokodse A.A., Matematuka. DIeMEeHTHI BBICIIEH MaTeMaTUuKH, B 2

toMax Towm 1, roxg uzmanus: 2026 https://znanium.ru/catalog/document?
1d=466080&from similar=1

IOxno H.C., Marematunka, usgarensctso: MH®PA-M, ron uzganus: 2024
https://znanium.ru/catalog/document?id=443249&ysclid=mnfxivcSyv67989341 1

6.1. OcHOBHBIE YJICKTPOHHBIEC M31AHUSA

. ®enepanbubiii moptan «Poccuiickoe oOpazoBanuey. -: http:/ www.edu.ru/

. ®enepasbHBIN 1IEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB. -

https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

. Uadopmanmonnas cucrema «EanHoe OKHO A0CTyMa K 00pa3oBaTeIbHBIM PECypcamy». -
https://web.archive.org/web/20191122092928/http://window.edu.ru/

. Hayunas snekrponnas 6ubnuoreka (HOb). - URL: http://www.elibrary.ru - TekcT:

AJIEKTPOHHBIM. .

. CnpaBOYHHUK 1O MaTeMaTHKE
https://znanium.ru/catalog/document?

1d=470124 & ysclid=mnfxwdkv4t574591597
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