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1.0BILIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI JUCIHUATLJIAHBI
MATEMATHKA

1.1 MecTo qUCHHUILVINHBI B CTPYKTYpPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl:

VYyeoOnast JUCIUIUIMHA «MaremaTtuka» SIBJISIETCS 00s13aTeIbHOMN 4acTbIO
00111600pa30BaTENBHOrO LIMKJIa OCHOBHOM Mpo(eccHoHaNIbHONH 00pa30BaTeIbHON MPOTrpaMMBbI 110
cneruanbHoct 09.02.11 Pa3zpaboTka u yrpaBieHre IPOrpaMMHBIM 00€CIIEYEHUEM.

Pabouas mporpamma AMCUUMIUIMHBI pa3paboraHa B coorBercTBUM ¢ DPI'OC cpennero
obmero o6pazoBanus ¢ yderom PI'OC CIIO mo cmemmanbHoctu 09.02.11 Paspabotka u
yIpaBJIeHUE IPOrPAMMHBIM 00€CIICUEHUEM.

Jucnunnuna HanpasieHa Ha popmupoBanue OK no cniennanbHOCTH:

09.02.11 Pa3paboTka u ynpaBieHHE MPOTPAMMHBIM 00ECIICUCHUEM.

Koo Haumenoeanue xomnemenuyuu
KomMnemeHyuu
OK-01 Bri6upats cmocoObl permeHus 3amad  npodecCHOHAIBLHON eI TeIbHOCTH
MPUMEHUTEIHHO K PA3IMYHBIM KOHTEKCTaM;

1.2. Hean u miaHupyemblie pe3yJabTATbl OCBOCHHUS IMCUMILIUHBI:

Copmepxanue  mporpammbl  oOmieo0pa3oBaTeIbHOW — AMCHUIUIMHBL  «MaTemaTuka
HATPABIICHO HA JIOCTIKEHUE PE3yJbTAaTOB €€ M3yUeHUs! B COOTBETCTBUU ¢ TpeboBanusimu GI'OC
COO c yuerom npodeccuonanbHoi HanpasienHoctu GI'OC CIIO.

1.3 Ilnanupyemble pe3yJbTaThbl OCBOEHHSI 00HIe00PA30BATEILHONW AUCHHUILUIMHBI B
coorBercTBUM ¢ PT'OC COO
OO0mue (IMYHOCTHBIE U MeTaNpeAMeTHbIE) pe3yJbTaThl

- TOTOBHOCTB K TPYy/ly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0T00HE;

- TOTOBHOCTh K aKTHBHOH JESTEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HampaBIEHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH W CAMOCTOSITENBHO  BBINOJHATH  TaKylo
NeSITeTIbHOCTD;

- HHTEPEC K pa3ianyuHbIM cepaM npodecCHOoHaTbHON AESITENbHOCTH,

OBgi1ajleHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH 1€ CTBUIMMU:

a) 6a30BBIC JIOTUUECKHE ICUCTBUS:

- CcaMOCTOSATENbHO (OPMYIHUPOBATh U AKTyaIM3HpPOBaTh MPOOIEMY, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBII MPHU3HAK WJIM OCHOBAHUS IJISl CPaBHEHUS, KIAcCUPUKALUU H
00001IeHMS;

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

- BBISIBJIAATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBATh COOTBETCTBUE pE3YJIbTATOB IIEIAM,
OILICHUBATh PUCKH MTOCIIEICTBUI NEATEIHHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPH PEIICHUN KU3HEHHBIX MPOOIeM

0) 6a30BbIE UCCIIEIOBATEIHCKUE ICUCTBUS:

- BJAJEeTh HABbIKAMHU Yy4eOHO-MCCIIEOBATENLCKON W MPOEKTHON JesTeNbHOCTH, HaBBIKAMU
paspenieHust mpooiem;

- BBISIBIISITh IPUYMHHO-CIICICTBEHHBIC CBS3H U aKTyaJIU3UPOBATh 33/1a4y, BEIABUTATh TUIIOTE3Y €€
pelIeH s, HAaXOAUTh ApPTYMEHTHI [ TOKa3aTeIbCTBAa CBOMX YTBEPIKACHUH, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEIICHHUS,
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- aHAJIM3UPOBATh IIOJYUEHHBIE B XOJI€ PEIICHUS 3a1a4u PE3YyJIbTAaThl, KPUTUYECKU OLICHUBATh UX
JIOCTOBEPHOCTB, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSAX;

- YMETb IIEPEHOCUTH 3HAHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00aCTH )KU3HEACSTEIbHOCTH;
- YMETbh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX NPEIMETHBIX 00J1acTeil;

- BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTMHAIBHbIE IIOJXOAbI U PEIICHHUS;

U CIIOCOOHOCTH UX MCIOJIb30BaHUS B [I03HABATEIBHON U COLMATBHON IPAKTHKE

B 00s1acTH HEHHOCTH HAYYHOI'O MO3HAHMS:

-c(pOpPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM NpPAaKTUKH, OCHOBAHHOTO Ha AMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIErO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M UUTATEJIbCKOM KYJBTYpPBl KaK CpEICTBAa B3aWMOJAEHCTBHUSA
MEX1y JIFOJIbMU U IO3HAHUS MUDA;

- OCO3HAHME LEHHOCTHM HAyYHOH JEATEIbHOCTH, T'OTOBHOCTb OCYIIECTBIATH IIPOCKTHYIO H
HCCJIE0BATENIBCKYIO ACSTENBHOCTh HHINBUYAIbHO U B TPYIIIIE.

OsgiaieHHe YHHBEPCAJbHBIMH Y4eOHBIMHU N03HABATEJIbHBIMH AeHCTBUSIMM:

B) pabota ¢ uHpopmanuei:

- BJIaJICTh HaBBIKAMU IOJYyYCHHUS MH(POPMALMN U3 UCTOUHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEILHO
OCYUIECTBJISATh MOMCK, aHAJIU3, CUCTEMATU3ALMI0 U HMHTEPIPETAlMI0 UHPOPMALUN Pa3IUUYHbIX
BUJIOB U (pOpM IpeCTaBICHHUS;

- cOo3JaBaTh TEKCThl B Pa3IMYHBIX (opMaTax € y4yeTOM Ha3HAYeHUs MHPOpMAIUU U LEJIEBOU
ayJIUTOpUH, BBIOUpast ONTUMANIbHYIO (OPMY MPEICTaBICHUS U BU3yalln3alluH;

- OLEHUBATh JOCTOBEPHOCTb, JETMTHUMHOCTb HH(QOpPMAIMH, €€ COOTBETCTBUE IPaBOBBIM U
MOpPaJIbHO-3TUYECKUM HOpMaM;

- HCIIOJIb30BaTh CPEJICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U OPTraHU3ALMOHHBIX 33Ja4 C COOIIoeHueM TpeOoBaHUI
SPrOHOMUKHU, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYPCOCOEPEHKEHHS], TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(}OPMAIIMOHHOHN 0€30MacCHOCTH;

- BJIaJIETh HABbIKAMU PACIIO3HABAHUS U 3aIIUTHl HHPOpMAIMK, HHPOPMAIIMOHHOM Oe30MmacHOCTH
JMYHOCTH

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

- ¢()OpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOT'O TIOBEICHHUS;

- CIIOCOOHOCTBH OLIEHHMBATh CUTYAllMI0O U INPUHHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHUPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOT0 BKJIa/la B IOCTPOECHUE YCTONUHUBOIO OYyIyIIEro;

- OTBETCTBEHHOE OTHOLICHHWE K CBOMM POJUTENSAM U (WJIM) APYTUM Wi€HaM CeMbH, CO3AAHUIO
CEMbHM Ha OCHOBE OCO3HAaHHOTO IPHUHATHSA IIEHHOCTEW CEMEHHOM »XWU3HH B COOTBETCTBHUU C
TpazuuusaMu HaponoB Poccuu;

OsgilaieHHe YHHBEPCAJbHBIMHU PeryaITHBHBIMM J1eHCTBUSIMU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYILIECTBISATh I103HABATEIbHYIO JI€ATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBaTH COOCTBEHHbIE 3a7aud B OOpa30BaTEIbHOW JAEATENbHOCTH U
JKU3HEHHBIX CUTYalUsX;

- CaMOCTOSATEJIbHO COCTAaBJATH IUIAH PEIICHUS MPOOJIEMBbl C YYETOM HMEIOIIUXCS PECYypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

croco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO IIWPOKOW JpYAHULMH B Pa3HbIX 00JACTIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHbD;

0) CaMOKOHTPOJIb:
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UCIIONIb30BATh MpUeMbl pedICKCUH JIJIS OLIEHKU CUTYallud, BBIOOpA BEPHOTO PEIICHUS;

- YMETb OIIEHUBATh PUCKH M CBOCBPEMEHHO NMPUHUMATD PEIICHUS TI0 UX CHUKEHUIO;

B) OMOIIMOHANIbHBINM WHTEIJIEKT, MPEANOIaralonuii cOpMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIINH, BKIFOUAIOIIECH CTPEMJICHNE K JOCTIXKCHHIO 1IETTH U YCIIEXY, ONTUMHU3M,
MHULUATUBHOCTb, YMEHUE AEHCTBOBAThH, UCXO/ISl U3 CBOUX BO3MOXKHOCTEH;

- OMIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TIOHMMAaTh AMOIMOHAIIBHOE COCTOSHUE JIPYTHUX,
VUUTHIBATh €T0 TMPH OCYIIECTBICHUH KOMMYHHKAIIUM, CIOCOOHOCTh K COUYYBCTBUIO U
COTIEPEKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C APYTUMU
JIOJTEMH, 3a00TUTHCS, TIPOSIBIISITE HHTEPEC U pa3periaTh KOHPIUKTHI

TFOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTU U CAMOOTIPEIEIICHUIO;

-OBJIaJIEHNE HABBIKAMH YUEOHO-HUCCIIEA0BATEIIbCKOM, MPOSKTHON M COLIUATIbHOM JICSITEIIbHOCTH;
OByaieHHe YHHBEPCAJIbHBIMHA KOMMYHUKATUBHBIMH /I/iCTBUSIMH:

0) coBMeCTHasl IeATeIbHOCTD:

- IOHUMATh U UCIIOJB30BaTh MPEUMYIIECTBa KOMAaHAHON 1 MHIUBUIYaIbHOU PabOTHI;

- IPUHUMATh L€ COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JEHCTBUS
0 €€ JOCTWKEHUIO: COCTaBJATh IUIaH ACHCTBUM, pacHpelnessiTb poJid C YYETOM MHEHUM
YYaCTHUKOB 00CYX)AaTh pe3yJbTaThl COBMECTHOM PaOOTHI;

- KOODAMHHMPOBATh U BBINOJNHATH pabOTy B YCIOBHSIX peajbHOr0, BHUPTYyAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYUIECTBJIATH MMO3UTHUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IMYHBIX CUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OByaieHHe YHHBEPCAJbHBIMH PEryJsiTHBHBIMU J1eCTBHAMM:

T) IPUHATHE ce0s U IPYTHUX JIFOICH:

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

- MPYU3HABATh CBOE MIPABO M MPABO APYTHUX JIOJIEH HA OMHUOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIMH IPYTOr0 YeJIOBEKa

B 06.1acTH 3cTeTHYECKOT0 BOCIIUTAHUSA:

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

- CIIOCOOHOCTh BOCIIPMHUMATH PA3IMYHbIC BUJII UCKYCCTBA, TPAIUIIMH U TBOPUECTBO CBOETO U
JIPYTUX HAPOJOB, ONIYIIATh YMOIIMOHAIIBHOE BO3/ICUCTBUE UCKYCCTBA;

- yOeXACHHOCTh B 3HAUMMOCTH I JIMYHOCTH U OOIECTBA OTEYECTBEHHOIO M MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUN U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTb K CAMOBBIPaKEHHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBISATh KaueCTBa
TBOPYECKOM JINYHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMH /I/iCTBUSIMH:

a) oOImeHue:

- OCYIIECTBIATh KOMMYHHKAIIUHN BO BCeX cpepax KU3HU;

- pacmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHUS, IIOHUMATh 3HAYCHHE COIMATBHBIX 3HAKOB,
pacmo3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTYalMid U CMSATYaTh KOH(IIUKTHI;

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHME 00YYAIOIIUMUCS POCCUUCKON IPaskIaHCKON UACHTUYHOCTH;

- [eJICHANPaBJICHHOE pa3BUTHE BHYTPEHHEW TMO3WUIMM JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEW HapoloB Poccuiickoit denepanunu, UCTOPUUYECKUX M HALMOHAIBHO-
KyJbTYpHBIX  Tpaauluii, (OPMHPOBAHUE CHUCTEMBI 3HAYMMBIX I[EHHOCTHO-CMBICIOBBIX
YCTaHOBOK, AHTUKOPPYILIMOHHOTO MUPOBO33PEHMUS, IPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYPHI,
CITOCOOHOCTH CTaBUTH 1IN M CTPOUTH )KU3HCHHBIE TUTAHBL;
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B yacTH rpakaIaHCKOro BOCIIMTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0Osd3aHHOCTEH, YBa)X€HUE 3aKOHA H
IIPABOIIOPAIKA;

- TpPUHATHE TPAJULUUOHHBIX HAIIMOHAIbHBIX, OOIEYENOBEYECKMX T'yMAaHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTb MPOTHBOCTOSITH HJAEOJIOTMH OSKCTpPEMHU3Ma, HaIMOHalIu3Ma, KceHodoOuwu,
JUCKPUMMHALIMU 10 COLIUAJIBHBIM, PEJINTMO3HBIM, PACOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTHM COBMECTHYIO JI€ATEIbHOCTh B HMHTEpecax TIpakJaHCKOro oOIIecTBa,
Yy4acTBOBaTh B CAMOYIIPABICHUU B 00I11€00pa30BaTENbHON OpraHU3aluu U JETCKO-FOHOLIECKHX
OpraHu3alusx;

- YMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU C X (PYHKLUAMHU
Y Ha3HAYECHUEM;

- TOTOBHOCTb K T'YMaHUTapHOM U BOJOHTEPCKOU NEATEIBHOCTH;

MaTPUOTHYECKOTO BOCIIUTAHUS:

- c(OpPMHUPOBAHHOCTb POCCHMCKON TI'Pa)KAAHCKOM HIEHTUYHOCTH, MATPUOTH3MA, YBAKEHHS K
CBOEMY HAapoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonnHOM, ropmoctu 3a CBOM Kpail, CBOXO
PonuHy, cBOH S3bIK M KYJIBTYpY, IPOLIUIOE M HACTOSIILIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;
- IIEHHOCTHO€ OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, MCTOPUYECKOMY U HPUPOJHOMY
HacJIEAUIO, INaMATHUKAM, TpaauuusM HaponoB Poccum, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- uzeliHas yoex/1eHHOCTh, TOTOBHOCTb K CIIy’KE€HHIO U 3amurte OredyecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

OCBOCHHbIE OOYYAIOIIMMUCS MEXIPEAMETHbIC MOHATHS U YHUBEpCaJIbHble yueOHbIe AEHCTBUS
(perynsTUBHbBIE, I03HABATEIbHbIE, KOMMYHHUKATUBHBIE);

- CIIOCOOHOCTb MX MCIOJb30BAHUS B MO3HABATEJIBHOW M COLMAIBLHON NMpPAaKTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IIJIJAHUPOBAHUIO M OCYIIECTBICHUIO Y4E€OHON AESITEeNbHOCTH, OpraHU3allU
y4eOHOT0 COTPYJHMYECTBA C MEAArOrMYeCKUMHM PaOOTHUKAMH U CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUHU UHAMBUIyaJIbHON 00pa30BaTeIbHON TPAEKTOPHH;

- OBJIQJICHUE HABBIKAMH y4€OHO-HCCIIEI0BATEIbCKOM, TPOSKTHON M COLIMATIBHOM NeATETbHOCTH

- HE IPUHUMATh JIEHCTBHSI, IPUHOCSALIUE BPE OKPYKAKOLIEH CPEJIE;

- YMETh MPOTHO3UPOBATh HEOJIATONPUSATHBIE SKOJIOTHYECKHE MOCIEACTBUS MPEANPUHIUMAEMBIX
JIEHCTBHM, IPENOTBPAILATh UX;

- pacIIPUTH ONIBIT ACSITEILHOCTH DKOJIOTMUECKOM HAIIPaBIEHHOCTH;

- pa3pabaThiBaTh IUIAH PELIEHHs] MPOOJIEMBbI C YYETOM aHajJu3a MUMEIOIIMXCS MaTepHaIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYLIECTBJIATH LIEJCHANPABICHHBIN IMOUCK MEpPeHOca CPEeJCTB M CIOCOOOB JIEHCTBUS B
npoeCCUOHATIBHYIO CPEY;

- YMETh NIEPEHOCUTh 3HAHUS B IO3HABATENbHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;
- IpeliaraTb HOBBIE IIPOEKTHI, OLICHMBAThb HIEH C IO3ULHUHM HOBM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

- JaBaThb OLEHKY HOBBIM CHUTYyallUsM, BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATb
COOTBETCTBUE PE3YJIBTATOB LIEISM.

JAucuunjnHapHblie (MpeaMeTHbIE) pe3yJabTaThbl 00y4YeHHs :
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671a71eTh ~ METOJAAMHM  JOKA3aTelbCTB, aJIrOPUTMAMHM  DPEIICHHs  3ajay; yMEHHUE
(bOopMyIIMPOBATH OTPE/IEIICHNUS, AaKCHOMBI M TEOPEMBI, IPUMEHSThH UX, IPOBOJUTH JOKA3aTCILHBIC
paccyX/IeHUs B XOJI€ pelIeHUs 3a/1a4;

- YMEThb ONEpHpPOBaTH MOHATHAMH: CTEICHb YHWCIA, JIOTApU(pM YHCIIA; YMEHHUE BBIOIHATH
BBIUUCIICHHE 3HAYCHUH W TpeoOpa3oBaHUs BBIPAKEHHNA CO CTENEHAMU U Jiorapudmamu,
npeoOpa3zoBaHusl JPOOHO-PAIMOHATBHBIX BEIPAKCHUH;

- YMEThb OIEpPHUPOBATH MOHATUSAMHU: pPALMOHAIbHBIC, HPPALUOHAIBHbBIEC, IOKa3aTelbHbIC,
CTEIICHHBIE, JIOTapu()MUIECKIE, TPUTOHOMETPHUUECKIE YPABHEHHS U HEPABEHCTBA, X CHCTEMB;
- yMeThb ONEpUpOBaTh MOHATUSAMHU: (QYHKUUS, HenpepbiBHas (QyHKIMS, TPOU3BOIHAS,
nepBooOpas3Hasi, ONpPEIEICHHBIH WHTETpaJl; YMETh HAaXOAUTh IPOU3BOJAHBIC 3JIEMEHTAPHBIX
(GYHKIMH, UCHIOB3Ys CIPABOYHBIE MAaTEePHAJIbl; UCCIEIOBATh B MPOCTEHINNX CiTydasx (pyHKIUH
Ha MOHOTOHHOCTb, HAaXOJUTh HaWOOJbIINE M HAWMEHBUIME 3HAYCHUS (QYHKIUH; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIIOJB30BaHMEM armapaTa MaTeMaTHYecKOro aHaln3a; MPHUMEHSTh
NPOM3BOIHYIO NPH PEIICHUH 33]a4 Ha JABWKEHHUE; PEIlaTh NMPAKTUKO-OPUEHTUPOBAHHBIC 33/1a41
Ha HauOOoJIbIINE U HAUMEHBIIINE 3HAYCHHS, HA HAX0XKJICHHE ITyTH, CKOPOCTU U YCKOPEHHS;

- yYMEThb OIEpHPOBATh IOHATHSAMM: palMOHANbHAs (QYHKIHS, IOKa3aTeJbHas (QYHKIH,
cTerneHHas (QyHKIMA, JorapupmMudeckas QyHKIUSA, TPUTOHOMETpUUYECKUE (PYHKIUHN, 0OpaTHBIE
(GYHKIMM; yMEHUE CTPOUTHh TpaduKu H3yYeHHBIX (YHKLUH, HMCHONB30BaTh TpaduKu NpU
U3yUYEHHUH MPOLECCOB M 3aBUCUMOCTEH, IPU PEUICHUHU 3334 U3 IPYTUX Y4eOHBIX MPEIMETOB H
3a/1a4 U3 peaJIbHOM JKU3HH; BBIPAXaTh POPMYJIaMU 3aBHCUMOCTH MEXK/Ty BETHIHMHAMM;

- YMETb pemaTh TeKCTOBBIC 33/1a4H Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLCHTHI, JOJIH U YacTH, HA
JBIDKCHHE, pabOTy, CTOMMOCTh TOBAapOB M YCIyT, HAJOTH, 33Jaddl W3 OOJIACTH YHPABICHUS
JMYHBIMU M CEMEHHBIMHU (PHAHCAMM); COCTABIIATH BHIPAXKEHUS, YPABHEHUs, HEPABEHCTBA M UX
CHCTEeMBbl 110 YCJIOBUIO 3a/la4d, HCCIENOBAaTh IIOJlyYEHHOE pEIIeHHe U  OICHUBATh
IpaBAONOA00HOCTb PE3YJIBTATOB;

- yMeThb OIEPHPOBaTh IOHATHSIMHU: cCpenHee apuMeTHdecKkoe, MequaHa, HauOojblIee U
HaUMEHbIIIEEe 3HAYEHUs, pa3Max, AUCIEPCUs, CTAaHIAapTHOE OTKJIOHEHUE YHCIOBOTO HAabOpa;
yMETh H3BJICKaTh, HHTCPHPETHPOBATh WHGPOPMAIMIO, MPEACTABICHHYI0 B Tabiuuax, Ha
auarpamMmax, rpaukax, OTpPaKalol[yl0 CBOMCTBA pEAJbHBIX MPOIECCOB U  SBJICHUMH;
HpEACTaBIATh MH(GOPMANMIO C MOMOILIbIO TAaONHIl M AMArpaMM; HCCIIEAOBATh CTaTHCTHUCCKHE
JTAaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM TpapHUECKUX METOAOB U SJIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUPOBATh IMOHATHSAMHU: CIyYalHBIH ONBIT M CIIydailHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI; YMEHHME BBIYHUCIATH BEPOSATHOCTH C HCIOJIB30BAHUEM TIpaUUIecKux
METOJIOB; IPUMEHATh (OPMYJIBI CIOKCHHS W YMHOXKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIC
dakTel ¥ (opMyNIBl TpPU pEIICHUH 3a]ad; OLEHUBATh BEPOSTHOCTH pPEAJbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMHU BEJIMYMHAMHU; YMEHUE NPUBOJUTH MPHMEPHI MPOSBICHUS 3aKOHA
OOJIBIINX YMCEeI B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX;

- YMETh ONEPHPOBATh IMOHATHAMHU: TOUKA, NpsMasi, IJIOCKOCTb, HMPOCTPAHCTBO, ABYTPAHHBIN
yrojl, CKPEUIMBAIOIIMECS TpsSMBbIC, MNAPALICIBHOCTE W MEPIEHAUKYISIPHOCTh NPAMBIX U
IUIOCKOCTEH, Yroil MEXAy TNPSAMBIMH, YTOJ MEXIY MpPSAMOW U IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JIO IUIOCKOCTH, PACCTOSIHUE MEXAY NMPSMBIMHU, PACCTOSTHUE
MEK1y IIOCKOCTSIMU; YMEHHE HCIIOIb30BaTh IPU PEIICHUH 33/1a4 N3yUCHHBIE (haKThl U TEOPEMBI
IUTAaHUMETPHH; YMEHUE OLIEHUBAThH pa3Mepbl 00bEKTOB OKPYKAIOILETO MUPA;

- yMeTh ONEpPUPOBATh TOHATUSMH: MHOTOIPAaHHUK, CEYEHHE MHOTOIPaHHHUKA, KyO,
napaJieNienuIe], pu3Ma, nupamuaa, Gurypa u HoBepXHOCTh BPALICHHUs, IIMIHHID, KOHYC, 1Iap,
cdepa, ceueHus (GUTYpbl BpalleHHs, IUIOCKOCTh, Kacaromiascs cdepbl, MIIMHIpPA, KOHYycCa,
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IUIOIA/b TTOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IWIMHApPa, IIomaas chepsl, 00beM Kyoa,
IIPSMOYTOJIBHOTO NapaJulelenuneaa, TupamMuasl, NMPU3Mbl, [WIKHIpPA, KOHyCa, IIapa; yMEHUe
n300pa’kaTb MHOTOIPAaHHMKHM M MOBEPXHOCTH BpalllEHUs, UX CEYEHUS OT PYKH, C IOMOIUIbIO
YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMEHHE DPACIO3HAaBAaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHUE PACIIO3HABATH IIPABUIIBHBIE MHOTOIPAHHUKY;

- YMEeThb ONIEpUPOBATh MOHATUSMU: JBUKEHHE B IIPOCTPAHCTBE, IMOJ0OHBIE (UTYPHl B
IPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHHE IUIOUIA/Iell MOBEPXHOCTEH U OOBEMOB MOJOOHBIX
buryp npu peuieHuu 3a1ay;

- YMETb BBIYUCIATH T'€OMETPHUUECKUE BEJIMYMHBI (IJIMHA, YroJl, IUIOWAaab, O0BEM, IUIOIAIb
MIOBEPXHOCTH), UCIIOJIb3YSl U3YUEHHbIE (POPMYJIIBI U METO/IBI;

- YMETb OIIEpUPOBATh MOHATUSAMHU: MPSAMOYIOJbHAs CUCTEMAa KOOPAMUHAT, KOOPAMHATHI TOYKH,
BEKTOpP, KOOPJAMHATHI BEKTOPA, CKAIAPHOE NPOU3BEACHHUE, YroJl MEXAYy BEKTOpaMH, CyMma
BEKTOpPOB, MPOU3BEICHUE BEKTOpPA HA YHWCIO; HAXOJUTh C IOMOIIBI0 HM3YUYCHHBIX (OpMyI
KOOPJIMHATHI CEPEINHBI OTPE3KA, PACCTOSHUE MEKIY IBYMsI TOUKAMH;

- yMeTb BBIOMpATh MOJIXOASIIMM M3YYEHHBIH METOJ [Jsl peIIeHUs 3a7ayd, paclo3HaBaTh
MaTemMaTHyeckue QakThl 1 MaTEMaTHYECKUE MOJENN B IPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U MUPOBOM
MaTE€MaTHYECKON HAyKH.

- YMETb OIIEpUPOBATh IOHATUAMM: OIPEIEICHUE, aKCHMOMa, TeOpeMa, CIIEICTBHUE, CBOMCTBO,
IIPU3HAK, J10Ka3aTeIbCTBO, PABHOCUIIbHBIE (DOPMYIMPOBKHU; yMEHHE (POPMYIUPOBATH OOpPATHOE U
IIPOTHUBOIIOIOKHOE YTBEPKIACHUE, IPUBOJUTD IIPUMEPBI U KOHTPIIPUMEDPBI, UCII0JIB30BATh METO/
MaTE€MaTHYECKOW WHIYKIMU; IPOBOJIUTH JOKA3aTEIbHBIE PACCYXICHMS IPU PELICHHUH 3a]ad,
OLICHUBATH JIOTUYECKYIO IIPABUIIBHOCTD PACCYKICHUM;

- YMETh ONEPHUPOBATH IMOHATHAMHU: MHOXECTBO, ITOJMHOKECTBO, ONEPALMH HAJ MHOXECTBAMU;
YMEHUE HCIIOIb30BaTh TEOPETUKO-MHOKECTBCHHBIM ammapar Ui OIMCaHUs pealbHBIX
IIPOLIECCOB U SIBJICHUI NP PELICHUH 3a/1a4, B TOM UHCJIE U3 IPYTUX yUeOHBIX PEAMETOB;

- YMETh ONEpUPOBATH MOHATHAMMU: Ipad, CBSI3HBIN rpad, AepeBo, LMK, Tpad Ha IIIOCKOCTH;
YMEHHE 3a/laBaTh M ONUCHIBATH Ipadbl pa3IMYHBIMH CIOCOOAMM; HCIIOJIb30BAaTh Ipadbl MpHU
peLICHUH 3a/1a4;

- yMeThb CBOOOJHO ONEpHUPOBATH IMOHATHSMHU: COUETaHHE, MEPECTAaHOBKA, YUCIIO COYETaHUII,
YHUCIO MEpPecTaHOBOK; OMHOM HplOTOHA; yMeHHe MNpUMEHSATh KOMOMHATOpHBIE (AKTHI U
pacCyXACHHA Ul PEIICHUA 3a/1a4;

-yME€Tb OIIEpUPOBATh IOHATUSAMHU: HATYPAJIbHOE YHUCIIO, LIEJIOE YHUCIO, OCTATOK II0 MOJIYJIIO,
palMOHAIBHOE YHUCJIO, UPPALMOHAIBHOE YHCIO, MHOXECTBA HATypPAJIbHBIX, LEJBbIX,
palMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEI; YMEHUE HWCIOIb30BaTh IIPU3HAKU JACIUMOCTH,
HauMEHBIIUNA OOLIMH JenuTeNb M HauMEHblIee oO0Illee KpaTHoe, anroputMm EBknuna mnpu
pELICHUH 3a]a4; 3HAKOMCTBO C Pa3JIU4YHBbIMU ITI03ULIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

- yMeTb CBOOOJHO OINEpPUPOBATH TMOHATUSMU: CTENEHb C IEeJbIM I[I0Ka3aTejaeM, KOPEHb
HATypaJIbHOM CTEIEHHU, CTENEHb C PALMOHAJIBHBIM IIOKA3aTelIeM, CTEIEHb C JCHCTBUTEIbHBIM
(BelleCTBEHHBIM) TOKa3aTesieM, JIOTapu(pM uucia, CUHYC, KOCUHYC M TAHI'€HC IPOU3BOJIBHOIO
4YUCIIa,

- YMETh OINEpPUPOBATH MOHITUSIMH: TOXKIECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHHUE, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHMU U HEPABEHCTB, PABHOCWIBHOCTH YPABHEHUM, HEPABCHCTB U
CUCTEM, pPAallMOHAJIbHbIE, MpPpPALMOHAJIbHBIE, MOKa3aTelbHbIE, CTEIEHHbIE, JorapudmMuyecKue,
TPUTOHOMETPUYECKUE YPABHEHUs, HEPABEHCTBA U CHUCTEMbBI; YMEHHME peEILIaTbh YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA U
CUCTEMBI C IApaMETPOM; IPHUMEHATb YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI I DPEILICHUS
MaTeMaTHYECKUX 33a4 ¥ 33/1a4 U3 Pa3JIMYHbIX 00JIacTell HAYKU U peabHON KU3HU;
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-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMMU: Ipaduk GyHKIHUU, 0OpaTHAS QYHKIMS, KOMIIO3UIUS
byHKMi, nuHeWHas QYHKOMS, KBaJapaTuyHas (YHKUMS, CTENEHHas QYHKIUS C LEJIbIM
nokaszaresjaeM, TPUIOHOMETpUYecKHe (YHKIUH, OOpaTHble TPUTOHOMETpHUYECKUE (YHKIINH,
NoKa3aTtenbHasl 1 Jiorapupmudeckas GyHKIUU; YMEHUE CTPOUTH rpa@uKu QyHKUINHN, BBITOIHSITD
npeoOpa3oBaHus rpadukoB GyHKUINH;

- YMETh HUCHOJIB30BaTh Ipaduku (QYHKIUN A8 W3y4eHHs NPOLECCOB U 3aBUCUMOCTEH IpH
peLIeHUH 33/1a4 U3 APYTHX Y4eOHBIX NPEIMETOB U U3 PeajbHOM XKHU3HH; BbIpaXaTh (popMmysiamMu
3aBHCHUMOCTH MEX/y BETUUMHAMU;

yMEHHE CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YETHOCTh (PYHKIUH, MEPUOAUYHOCTh (DYHKIHH,
OTPaHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTb (PYHKLMH, SKCTpEMyM (QYHKIHMH, HauOoJblIee M
HalMEHbIIee 3HaUeHUs! (PYHKIUHN Ha IPOMEXKYTKE; YMEHHUE ITPOBOIUTh UCCIIEJOBaHUE (PYHKIIUHY;
YMEHHE HCII0JIb30BATh CBOMCTBA U rpaduku (QYHKIMHA JUIsl pellieHns] ypaBHEHUH, HEPABEHCTB U
3ajjay C MapaMeTpaMu; Hu300pakaTb Ha KOOPAMHATHOW IUIOCKOCTM MHOXKECTBA PpEIICHUM
YpaBHEHUM, HEPABEHCTB U X CUCTEM;

- yMeTb CBOOOJHO OMNEpUPOBATh MOHATHAMHU: IIOCIEAOBATEIbHOCTh, apUpMeTHdYecKas
nporpeccusi, TreoMeTpuuYeckas mporpeccusi, OECKOHEYHO YyObIBarollasi TreoMeTpudecKas
IIpOrpeccusi; yMEHHE 3a/1aBaTh MIOCIEN0BATEIbHOCTH, B TOM YHUCIIE C ITOMOUIBI0 PEKYPPEHTHBIX
(opmyu;

- YMETh ONEpPUPOBATh MOHATHAMM: HENPEPHIBHOCTh (DYHKIIMH, aCUMITOTHI rpaduka QyHKIUH,
nepBasi ¥ BTopasi Ipou3BOAHAasE GYHKIMH, T€OMETPUUECKUIA U (PU3UUECKHUI CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbI UHTErpal; YMEHHE HaXOAUTh aCUMITOTHI rpaduka (yHKLIUY;
YMEHHE BBIUUCIATH MPOU3BOAHBIE CYMMBbI, IPOU3BE/ICHUS, YACTHOTO U KOMIIO3UIUU (DYyHKIUH,
HaXOJUTh YpaBHEHHUE KacaTeIbHOU K TpapuKy QyHKIMHU;

YMEHHE UCIOJIb30BaTh IPOU3BOJIHYIO [UIsl UCCIENOBaHUS GYHKUUH, I8 HAXOXKICHUS
HAWJIYYIlIero pelieHus B MPUKIAIHbIX, B TOM YHCIIE COLHATbHO-DKOHOMUYECKHX U (PU3UUECKUX
3aja4ax, JJs ONpeesIeHUus CKOPOCTH M YCKOPEHMsI; HaXOAWUTh IJIOWAAU U 00beMbl QUryp c
IIOMOLIbI0 MHTErpaja; MPUBOAUTH IPUMEPHl MAaTEMATHYECKOTO MOJEIMPOBAHUS C IOMOILBIO
nudpepeHIHAIbHBIX YPAaBHCHHT,

- YMETb ONEPUPOBATh NOHATUAMM: KOMIUIEKCHOE UHUCIIO, COINPSKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb ¥ apryMEHT KOMIUIEKCHOrOo 4ucia, (opma 3alucHd  KOMIUIEKCHBIX  4HCeN
(reomeTpuyeckas, TpPUTOHOMETpUYecKas M  anreOpaumydeckas); yMeTb  IPOU3BOJIUTH
apudmeTnyeckue JEeHCTBUS ¢ KOMIUIEKCHBIMHU YHCJIaMU; NMPUBOAUTH MPUMEPHI UCIIOJIb30BAHUSA
KOMIUIEKCHBIX YHUCEIL;

- YMETb CBOOOJIHO ONEpUPOBATH MOHATUSAMU: CpeAHee apupmeTnyeckoe, MeraHa, HauooJbIee
U HauMEHbIIEE 3HAYECHMs, pa3Max, IUCIEpPCUs, CTAHJAPTHOE OTKIOHEHHE MJI1 OIMCAHHUSA
YHUCIIOBBIX JAHHBIX; YMEHHE WCCJIEeNOBaTh CTAaTHUCTUYECKUE JaHHbIE, B TOM YHUCIE C
OpUMEHEHHEM TIpaUuecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpadUUecKU HCCIIE0BaTh
COBMECTHbIE HAOIIOAEHMSI C TOMOUIbIO AUArpaMM PacCeUBaHMsI U TMHEMHOMN perpeccuu;

- yYMeTb HaxOIUTh BEPOSTHOCTH COOBITUH C HCHOJB30BAHUEM TIpapUUECKUX METOJIOB;
INPUMEHATH Ui pelleHus 3a7ad (GOpMyJIbl CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH, (popMyiy
IOJIHOM BepOsTHOCTH, (opmyiy bepHysiu, koMOuMHaTOpHBIE (AaKThl U (HOPMYJIIBI; OLIEHUBATh
BEPOATHOCTH pEalbHBIX COOBITUH; yMEHHE OINEpUpOBaTh MOHATHUSMU: ClydyaliHas BEJIMYMHA,
pacrpeielieHue BEPOSATHOCTEH, MaTeMAaTU4YECKOE OKMJAHUE, JUCHEPCHUs U CTaHIApTHOE
OTKJIOHEHHE CIIy4allHON BeIMYMHBL, (PYHKIHUU paCHpEelesIeHHs U IUIOTHOCTH PaBHOMEPHOTO,
II0KAa3aTEeIbHOIO U HOPMAaJIbHOI'O PacHpEeleNICHUI; YMEHUE HCIIOIb30BaTh CBOMCTBA U3YUYEHHBIX
pacnpeziesieHui AJisl pellieHus 3a/1a4; 3HaKOMCTBO € MOHSITUSIMU: 3aKOH OOJIBIIUX YUCEII, METOIbI
BbIOOPOYHBIX UCCIIEIOBAHUI; YMEHHE IPUBOAUTH IIPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;
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- yMeThb CBOOOJHO ONEpPHPOBATH MOHATHSAMHU: TOUYKA, MpsMasi, IUIOCKOCTb, HMPOCTPAHCTBO,
OTpPE30K, JIy4, IUIOCKMM YroJ, ABYTPAaHHBIM YIOJI, TPEXTPaHHBIM YTroJ, IEpEeCceKarolrecs,
IapajuleJIbHbIE M CKPEILMBAIOIINECS NPSAMBIE, TAPAJUIENbHOCTh U NEPIEHANKYIIIPHOCTD IIPSIMBIX
U IUIOCKOCTEH, Yroja MexXIy HpsSMbIMH, Yrojl MEXAy MHpsIMOW U IUIOCKOCTBIO, YrOJ MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIOJb30BaTh MPU PEIIEHUHM 3a7ad HM3y4YeHHbIE (aKThl U TEOPEMBI
IUIAHUMETPUM; YMEHHE OILIEHHBATh pa3Mepbl OOBEKTOB B OKPYXKAIOLUIEM MHPE; YMEHHE
OIEpUpOBaTh  MOHATUSAMM:  MHOIOIDAHHUK, CE€YEHME  MHOIOIDAHHUKA,  IPABWJIBHBIN
MHOTOTPaHHUK, MPU3Ma, TUpPaMUJa, GUrypa U NOBEPXHOCTh BpallleHUs, LIMIUHIP, KOHYC, LIap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUYEHHUS KOHyca M LWIMHIpA, MapajulelbHble OCH WU
OCHOBAHMIO, CEUEHHME IIapa, IUIOCKOCTb, Kacarowascs cpepbl, LWIMHApPA, KOHYyCa; yYMEHHUE
CTPOUTh CEYEHHWE MHOIOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKH, (GUIYpbl M TOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE C IOMOIIBIO 3JEKTPOHHBIX CPE/ICTB; YMEHUE MPUMEHSThH
CBOWCTBA T€OMETPUUYECKUX (UTYD, CAMOCTOSATENHFHO (HOPMYITUPOBATh ONPEAETICHUS U3y4aeMbIX
¢buryp, BbIABUraTh TUIOTE3bl O CBOMCTBAX U MPHU3HAKAX T€OMETPUUYECKUX (PUTYpP, 0OOCHOBBIBATH
WIN ONPOBEPraTh UX; YMEHHE NMPOBOAUTH KiaccU(UKaLUo (GUTYp MO Pa3IMYHbIM MPU3HAKaM,
BBITIOJIHATH HEOOXOAUMBIE JIOTIOJTHUTENbHBIE TOCTPOCHHUS;

- YMETb CBOOOJHO OINEPUPOBATh MOHATHAMM: IJIOLIA]b (UIYpPbI, 00beM (UTyphl, BEIHYUHA
yIja, pacCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSHUE MEXIY MpPSIMBbIMU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH, IUIOINAAb C¢epbl, IUIOIAAb MOBEPXHOCTH NHPAMM[IbL, NPU3MBI, KOHYCa,
WINHApPA, 00BbeM Ky0a, IpSIMOYTOJIBHOTO Mapajliesienuiiesa, TupaMuibl, IpyU3Mbl, LHUIUHPA,
KOHYCa, [11apa; yMEHHEe HaXOUTh OTHOILIEHHE 00BEMOB MOJO0HBIX (QUTyD;

- YyMeTb CBOOOJIHO ONEpUPOBATH MOHATUSMU: JBH)KEHUE, MapaJUIeNbHbI NEPEHOC, CUMMETPUS
Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHuE M0A00Us, MOAOOHBIE (UTYDHI;
yYMEHHE pacro3HaBaThb paBHbIE U IMOJ0OHBIE (UIYpbI, B TOM 4MCJIE B NPUPOJE, UCKYCCTBE,
ApPXUTEKTYpe; YMEHHUE UCIIOIb30BaTh F€OMETPUUECKNE OTHOLIEHUS, HAXOAUTh I€OMETPUUECKHE
BEJIMYMHBI (JUIMHA, YToJl, IUIOIIalb, 00BEM) MIPH PELICHUH 3a/1a4 U3 JPYTUX YUYEOHbIX MPEAMETOB
U U3 peajbHON XKU3HU;

- yMeThb CBOOOJHO OMNEpPUPOBATH MOHATHAMH: NPSIMOYroJibHAs CHUCTEMa KOOPAMHAT, BEKTOD,
KOOpAMHATHI TOUYKH, KOOPJUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEAECHHUE BEKTOPA HAa YUCIIO,
pasyiokeHue BeKTopa 10 0a3ucy, CKaJsIpHOE INPOU3BEICHHE, BEKTOPHOE NPOU3BEJEHHE, YIoJl
MEXJly BEKTOpaMH; YMEHHUE HCII0JIb30BATh BEKTOPHBIM M KOOPAMHATHBIM METOJ ISl pELICHHUS
FeOMETPUUYECKUX 3aJad M 3aJad JAPYTUX Y4eOHBIX IMPEAMETOB; OINEPUPOBATH IMOHATUSAMU:
MaTpuua 2x2 1 3x3, onpenenuTeab MaTpULbl, TEOMETPUYECKUI CMBICI OIPEAEIIUTENS;

- YMETh MOJEJIMPOBATh pEalibHblE€ CUTyallMM Ha S3bIKE MAaTEMAaTHKHU; COCTaBJISATh BBIPAXKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA U MX CHCTEMBbI II0 YCJIOBHUIO 3aJla4yM, HCCIIEJOBAaTh IOCTPOCHHBIE
MOJIEJIM C HWCIOJB30BAaHUEM arrapaTta aiareOpbl, UHTEPIPETUPOBATh MOJYYEHHBIH pPE3yJIbTarT;
CTPOUTh MaTEMAaTHYECKHUE MOJEIU C MOMOLIbI0 F€OMETPUYECKUX MOHITUM W BEJIMYUH, pelIaTh
CBA3aHHbIE C HUMH [PAKTUYECKHE 3aJauyd; COCTaBIATh BEPOSTHOCTHYIO MOJAEIb H
UHTEPIPETUPOBATh IIOJYYEHHBIM pE3yJbTaT; pellaTh MPUKIAAHBIE 3aJauyd  CpPEACTBAMHU
MaTeMaTHYECKOro aHajiu3a, B TOM YHCJIE COLUAIBbHO-DKOHOMHYECKOIO M (U3UYECKOro
XapakrTepa;

- yMeHue BbIOMpaTh MNOAXOASIIMNA METOJ JUIsl pelIeHHs 3aJadud; MOHMMAaHHE 3HAUYUMOCTH
MaTeMaTUKd B HM3yYEHUM IMPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMeHHE
pacrno3HaBaTh MPOSIBICHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHME NPUBOJUTH MPUMEPHI
MaTE€MaTUYECKUX OTKPBITUA POCCUICKON U MUPOBOM MAaTeMaTHUYECKOU HAyKH

- yMeTb ONEpUpOBaTh NOHATHUAMHU: palMOHAIbHAsA (QYHKIUS, IIOKa3aTreabHas QYHKIMS,
cTeneHHas (QyHKIMA, Jorapupmuueckas QpyHKIUSA, TPUTOHOMETpUYECKUe (PyHKIUHU, 0OpaTHbIE
GYHKIMHM; yMEHHE CTpPOUTh TpaduKU HU3YYEHHBIX (QYHKIUH, HCHOJB30BaTh TIpaduku IpU
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U3yUYEHHUH MPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHUHU 33134 U3 IPYTUX Y4eOHBIX MPEIMETOB U
3a]a4 U3 peasIbHOM JKMU3HM; BbIpaKaTh GOpMyJIaMU 3aBUCUMOCTH MEXY BEIMUYNHAMU;

- YMETb ONEpPHPOBATh MOHATUSAMH: TOXIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMa YpaBHEHHH M HEPAaBEHCTB, PaBHOCHJIBHOCTb YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJbHbIC, MUPPALMOHAJIbHbIC, IOKa3aTelbHble, CTENEeHHbIE, JorapupMUIecKue,
TPUTOHOMETPUUYECKUE YpPaBHEHHS, HEPABEHCTBA M CHUCTEMBl; YMETh pellaTh YypaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3JINYHBIX [IPUEMOB; PELIaTh YPABHEHUs, HEPABEHCTBA U
CUCTEMBl C MapaMeTpoM; MPUMEHITb ypaBHEHHUS, HEPABEHCTBA, MX CHUCTEMbl JJIsi pEIICHUS
MaTeMaTHYECKUX 3aJa4 1 3a/1a4 U3 Pa3JIMUHbIX 00JIacTel HAyKU U peallbHON )KU3HU;

- YMeTb CBOOOJIHO ONEPHUPOBATH MOHATUSMU: JBH)KEHUE, MAapaJUIeNbHbI NEPEHOC, CUMMETPUs
Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue M0A00Us, MOAO0OHBIE (UTYDHI;
YMETh paclo3HaBaTh pPaBHbIE U MOJ0OHBIE (UIYpBl, B TOM 4YHCIE B IPHUPOJE, HCKYCCTBE,
ApPXUTEKTYpe; YMETb HCIIOJIb30BATh T'€OMETPUUYECKUE OTHOLICHMS, HAXOAUTb N€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YToJl, IUIOIIa/lb, 00BEM) MIPH PELICHUH 3a/1a4 U3 JPYTUX YUYEOHbIX PEAMETOB
U U3 peajbHON KU3HU

- yYMETb OIEpUpPOBaTh MOHATUSIMU: paAlMOHAIbHBIE, HppAlMOHAIbHBIE, [OKa3aTelbHbIE,
CTETIEHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEpPUPOBATh MOHSTUAMHU: NMPSMOYIOJbHAsI CHUCTEMa KOOPIWHAT, KOOPJIMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpa, CKAISIPHOE NPOM3BEINECHHUE, Yrojl MEXIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEIECHUE BEKTOpAa Ha YHCIO; HAXOAUTh C IOMOIIbIO HM3YyYEHHBIX (HOpMyIl
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMHU

- yMeTb CBOOOJHO OIEpUpOBaTh MOHATUSAMU: TIpaduk QyHKuMH, oOpaTHass (QyHKUHUS,
KOMIO3uIus (QYHKUMH, NuHEHHas QyHKUuUSA, KBaapaTHUyHas (YHKLUS, CTeNeHHass (QYHKUUS C
LEeNbIM IOKa3aTeleM, TPUroOHOMeTpuueckue (QyHKUMH, oOOpaTHbIE TPUTOHOMETPUUYECKUE
¢byHKLIMY, MMOKa3aTenbHas U Jiorapudmuueckas (QyHKIHU; YMETh CTPOUTH I'paduku (QpyHKUU,
BBITOJHATH Npeo0pa3oBaHusl rpa@UKOB (PYHKIIHIA;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKUMHA Ui WU3yYEHHUs] MPOLIECCOB U 3aBUCUMOCTEH mpu
pEIIeHNH 337a4 U3 JIPYruxX y4eOHbIX MPEeIMETOB U U3 pealbHON JKU3HM; BBIpaXKaTh (popmyIamMu
3aBHCHUMOCTH MEKIy BEITUYMHAMU;

- CBOOOJHO ONEpUPOBATH MOHSITUSAMM: YETHOCTh (QYHKIUH, MEPUOJUYHOCTh (PYHKIIHH,
OTrPaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTb (DYHKLHMH, 3KCTpeMyM (GYHKLIUH, HauOojbllee M
HauMEeHbIllee 3HaYeHUs] PYHKIIMU Ha IPOMEXKYTKE; YMETh IIPOBOJUTH UCCIIEI0BaHUE (PYHKIIHH;

- YMEThb HCIIOJIb30BaTh CBOMCTBA U IpaduKu (PYHKUUH JUIs pelIeHUs ypaBHEHUH, HEPABEHCTB U
3aJa4 C IapameTpaMu; H300paxaTb Ha KOOPIMHATHOW IJIOCKOCTM MHOKECTBA pELIEHUI
YPaBHEHHUI, HEPABEHCTB U UX CUCTEM

- YMETh HCIIOJIb30BaTh IPH PELICHUM 3a7ady HU3y4YeHHbIE (DAKTbl U TEOpPEMbl IUIAHUMETPUU;
YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYIKAIOIIEro MUpa

- YMeThb OIEepUpOBATh MOHATUSMU: JBUKEHHE B IPOCTPAHCTBE, I0J00HBIE (UTYPHI B
IOPOCTPAHCTBE; MCIIOIB30BaTh OTHOLICHHE IUIOUIAa/Iell MOBEPXHOCTEH U OOBEMOB MOJOOHBIX
buryp npu peuieHuu 3a1ay;

- YMETb BBIUUCIATH T'€OMETPHUUECKUE BEJIMYMHBI (IJIMHA, YroJl, IUIONAaab, O0BEM, IUIOIAIb
MOBEPXHOCTH), UCIIOJIb3YSl U3YUEHHbIE (POPMYJIIbI U METO/IBI.

U3yUYeHHbIE (POPMYJIBI U METO/IBI.
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PryTuc

DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIPKETHOE OBPA30OBATEJIBHOE

«POCCUVICKU TOCYTAPCTBEHHBIVI YHUBEPCUTET

CMK
PIYTUC

Aucm 12

2. CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJIbHOM JUCIHUATLIAHBI

2.1. O0beM JUCHUILUIMHBI U BUbI y4eOHOH padoThl

Buj yueOHoii padoThI Oobvem ¢ uacax
O0bem o0pa3oBaTeIbHOI MPOrpaMMbl AUCHHUIIIMHBI 258
B T.4.

OcHoBHOe coaep:kaHue 234
BT. 4.:

TeopeTuieckoe o0ydeHue 113
IIPaKTUYECKUE 3aHATHUS 117
IIpogeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAEpPKAHUE 56
NPHUKJIATHOTO MOLYJIs1)

BT. 4..

TeopeTHYecKoe 00yyeHue 4
[IPaKTUYECKUE 3aHATUSA 52
Kouncyabranuun 4
IIpomexyTounas arrectanus (3x3amen) — 1,2 cemecTp 24
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TYPU3MA 1 CEPBUCA»
PrYTUC Aucem 13
2.2. TemaT4yecKuil IJIAH M COAeP:KaHUE TUCIHHUILIMHBI
Oobe
Conep:kanue yuye0HOro Marepuasia (0CHOBHOE M PO(eccHoHAIbLHO-
HaumeHnoBanue N M dopMupyemblie
OPHEHTHPOBAHHOE), 12a00PATOPHbIE U NPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOAY/Ib
pa3aesioB U TeM 4YacoB | KOMIIETEHUHH
(npu HATHYMH)
1 2 3 4
OcHoBHOe cogepkaHHe
Pasnen 1. [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxanne y4eOHOro MaTepuana
Lens 51 3a71a4¥ | ba3oBble 3HaHMS W YMEHHs MO MareMaTuke B MPO(ECCHOHAILHOW M B IMOBCEIHEBHOH | 2
MaTEMAaTHUKHN IIpU | IeATCIIBHOCTH.
OCBOEHUU KombOuHupoBaHHOE 3aHsATHE
CHEIHAIbHOCTH
Tema 1.2 Coneprxkanne y4eOHOT0 MaTepurasa 2
Yucna wu  BbeIYMCICHHA. | JISHCTBUSI HAA TOJOXKUTEIBHBIMH W OTPHUIATEIFHBIMU YHUCIIAMH, OOBIKHOBEHHBIMH U
Beipaxxenus U | ACCITUYHBIMU APOOSIMH. OK-01
npeoOpazoBaHus JeiicTBust co cTeneHsaMu, GopMyIibl COKPAIIEHHOTO YMHOKEHHS.
KoMbunmpoBanHoe 3aHATHE

Tema 1.3 IIpodeccuoHaTbLHO-OPMEHTHPOBAHHOE  colep:kaHUe  (coaep:KaHMe TPHKJIAAHOIO 4

['eomeTpus Ha MWIIOCKOCTH

MOYJIs1)

Bup! mitockux GUryp v ux riomaib.
[IpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4U B KypCe T€OMETPUU Ha IUIOCKOCTH

HpaKTqucxoe 3aHATHUC
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TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 14

Tewma 1.4 Copepxanne yueOHOTO MaTepHana
[IponienTHBIC [IpocThie MPOLIEHTHI, pa3Hbie CIOCOOBI MX BhrauciaeHUs. CII0KHBIE MPOIICHTHI
BBIYHCIICHUS [IpakTrueckoe 3aHsITHE
Tema 1.5 Coneprxkanne y4eOHOT0 MaTepuana
YpaBHeHust U | JIunelinple, KBaipaTHBIC, TPOOHO-IMHEHHBIC YPAaBHEHHUS U HEPABEHCTBA
HEpaBEHCTBA [IpakTuueckoe 3anarue
Tema 1.6 Copepxanue yueOHOTo MaTepuana

Cucremsl ypaBHEHHUU U

CriocoObl  pemieHHss CUCTEM JIMHEHHbIX YypaBHeHuil. Ilomstus: marpuna 2x2 u 3x3,

HEPABEHCTB onpexnenutenb Matpunbl. Meron [Maycca. CucteMbl HEMUHEHHBIX ypaBHEHHH. CHCTEMBI
HEPaBEHCTB
KoMOuHMpoBaHHOE 3aHATHE

Tema 1.7 Conepxanne yaeOHOTO MaTepuana

BxoaHOI KOHTPOJIb

Borunicnenus u npeoOpa3oBaHusi. Y paBHEHMs U HEpaBeHCTBA. [ 'eoMeTpus Ha MIOCKOCTH

KonTponbhas pabota

Pazgen 2 Ilpsamble un

IJIOCKOCTH B
NPOCTPAHCTBeE

Tema 2.1. Coneprxanue yueOHOro MaTepuasa

OcHoBHbIE nousatus | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHUSA (TOYKA, MPsMasi, TNIOCKOCTh, IPOCTPAHCTBO).
CTEPEOMETPUH. OcHoBHBIE ~ aKcHMOMBI  cTepeomeTpun.  llepecekaromuecs, — napauledbHble U

Pacnonoxxenne mpsiMbIX
U IJTIOCKOCTEN

CKpeluBaromuecs npsimele. [Ipu3Hak ¥ CBOWCTBO CKpEIIMBAIOIIKUXCS NPsIMbIX. OCHOBHBIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.

KoMOuHMpOBaHHOE 3aHATHE

OK-01

14
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Tema 2.2. Coneprxanue yueOHOro MaTepuasa
[TapamnensHOCTD [TapannensHpie mnpssMasgs U miaockocTs. Omnpenenenue. Ilpusnak. CsoiictBa  (C
OpsAMBIX,  OpsAMOM M | AoKazaTenbcTBOM). llapamnmensHple miockoctu. OmpeneneHue. Ilpusnak. CpoiictBa (C

IUIOCKOCTH, IIJIOCKOCTEH

nokazatenbeTBoM). Terpasnp u ero anemeHtsl. llapamuienenumen M €ro 3JIE€MEHTHI.
CBolicTBa NPOTHBOINOJIOXKHBIX TpaHed W aAuaroHaneil mapamienenunena. [loctpoenue
ceyeHuil. Pemenue 3anad.

KomOunupoBanHoe 3aHsATHE

Tema 2.3.
[leprieHAMKYASIPHOCTH
MPSMBIX, TPSIMOU U
TUIOCKOCTH, IJIOCKOCTEH

Coneprxanue yueOHOTO MaTepralia

[lepnennukynspusie npsamele. [lapamiensHbie npsiMble, MEPHEHAUKYIISIPHbIE K IIOCKOCTH.
[Ipu3Hak nepneHAUKYISIPHOCTH IPSIMOH U mockocTu. JlokazarenscTBo. [lepnenaukymsp u
HakJoHHas. [leprnienaukynapHbie iockocTH. [Ipu3Hak nepneHIuKyIsIPHOCTH MJIOCKOCTEH.
Jloka3zaTenbCTBO.

Paccrostaust B mpocTpaHCTBE

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.4. Copepxanne yaeOHOTO MaTepuana
Teopema 0 Tpex Teopema o Tpex nepneHANKyIspax. JlokazareabCcTBO. Yool MEXTy MPSAMOM U INTIOCKOCTBIO.
TICPICHANKYTHPAX VYron Mexay mIoCKOCTIMU

KomOunupoBaHHoOe 3aHATHE
Tema 2.5. IIpodeccnoHabHO-OPMEHTHPOBAHHOE  CO/JAep:KaHMe  (coleprkaHue TNPHUKJIIAJTHOIO
[TapannenbHele, MO/1YJIAA)
NEPIeHIUKYISIPHBIE, AKcHOMBI cTepeoMeTpuu. lleprneHauKyIapHOCTh MPSMOM U TIOCKOCTH, MapaieIbHOCTh
CKpEIIHUBAIOIINECS JIBYX MPSAMBIX, IEPIEHIUKYISPHBIX IIIOCKOCTH, IEPIEHIUKYISIPHOCTD MJIOCKOCTEMN
psIMbIE [IpakTudeckoe 3aHgTHE
Tema 2.6. Copepxanne yaeOHOTO MaTepuana

15
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Pewenne 3anau. IIpsmsie
51 IJIOCKOCTH B
IIPOCTPAHCTBE

PacnonoxxeHne mnpsAMBIX U IUIOCKOCTEM B IpocTpaHCTBE. IlepneHauKyIspHOCTE H
NapajuIeIbHOCTD MPSMBIX U MJI0cKocTel. CKpEIBaIOIUECs IPSIMbIe

KontponsHas pabora

Pa3nea 3. Koopamnarsi
U BEKTOPBI

Tema 3.1
JlexapToBbl KOOpPJIUHATHI

Copepxanne yueOHOTO MaTepuana

JlekapToBBl KOOpIMHATBI B HOpocTpaHcTBe. I[lpocreiimme 3agauM B KOOpPAMHATAX.

B IIPOCTPAHCTBE. | PaccTostHre Mex Ty ABYMs TOUKaMH, KOOPJMHATHI CEPEAMHBI OTPEe3Ka OK-01
Paccrosinne MeXy | KoMOMHHPOBAaHHOE 3aHATHE

JIBYMSI TOYKAMH.

KoopauHatel  cepenuHbl

oTpe3Ka

Tema 3.2 Coneprxanne ydeOHOro MaTepuana OK-01
BekTopsl B | BekToper B mpoctpancTBe. CiIoKeHHE M BBIYUTAHHE BEKTOPOB. YMHOXCHHE BEKTOpa Ha

IIPOCTPAHCTBE. grcno. Kommuanapusie BekTopbl. CKajsipHOe TpPOW3BENCHHE BEKTOPOB. PasmoxkeHme

Yron mMexay BEKTOpPaMH.
CxansgpHoe
MIPOU3BEICHNE BEKTOPOB

BEKTOpa IO TpeM HEeKOMIUIaHAapHbIM BekTopaMm. KoopauHatbl BekTOpa, CKaspHOE
MIPOM3BEICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXIY BEKTOpPaMH, YTOJl MEXAY IpsIMON U
IJTIOCKOCTBIO, YTOJl MEXK/Yy TJIOCKOCTAMHU. Y paBHEHHUE TIIOCKOCTU. ['eoMeTpudYecKuii CMBICIT
OnpeaeIuTeNs 2X2

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.3

IIpakTuko-
OPUEHTUPOBAHHBIE
3a/1a4M Ha KOOPAUHATHOU

IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  CcOepkaHUe (coaep:KkaHMe TPHKJIAAHOIO
MOJYJIs1)

KoopaunatHast 1uiockocTb. BpluncieHue paccTOSIHMM M IUIomIajed Ha IUIOCKOCTH.
KonnuecTBeHHbIE pacueTsl

16
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IUIOCKOCTH [IpakTrueckoe 3aHsTHE
Tema 3.4 Copepxanne yaeOHOTO MaTepuana
Pewenne 3aj1a4. | /lekapToBbl KOOpAMHATHI B IpocTpaHcTBe. BekTopel B mpocTpaHctBe. CliokeHue u

KoopauHatel 1 BEKTOPEI

BBIYMTAHME BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4uciao. KomiuiaHapHble BEKTOpHI.
CkansipHO€ TpoU3BEACHHE BEKTOpOB. Pa3noxkeHue BekTOpa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [Ipocreimue 3amaun B koopauHaTtax. KoopauHaTsel BEKTOPA, paCCTOSTHUE MEKITY
TOYKaMHU, KOOPJMHATBI CEPEIMHBI OTpEe3Ka, CKaJIPHOE IPOU3BEICHHE BEKTOPOB B
KOOPJMHATAX, YTOJ MEXIY BEKTOPAMH, YIOJ MEXAY NMPSMON U MJIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU

KoHnTponbHas pabota

Pasnen 4. OcHOBBI

TPUTOHOMETPHH.

Tpuronomerpuyeckue

GysHkumnu

Tema 4.1 Conepxanne yaeOHOTO MaTepuana

Tpuronomerpuyeckue Panuannas mepa yrna. [ToBopoT Touku BOKpYyr Hauajga koopauHat. OmpejeneHue cUHyca,

(GYHKIIMM TPOU3BOJIBHOTO
yria, uucia. PaguanHas
U rpaJyCcHas Mepa yria

KOCHHYCa, TaHI'€HCA M KOTaHI'€Hca. 3HaKU CHHYyca, KOCHHYCa, TAHI'€HCA U KOTaHIeHca 10
YeTBEPTAM. 3aBUCUMOCTb MEXy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHTE€HCOM OJIHOTO
U TOTO € yIJia

KoMOuHHupOoBaHHOE 3aHATHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPHUYECKUE
TOXKIECTBA.

Copepxanue yueOHOT0O MaTepuana

Tpuronomerpuyeckue Toxzaecrsa. CHHyc, KOCUHYC, TAHT€HC M KOTaHI€HC YTJIOB O U - (.
®dopMmyJibl IPUBEICHUS

KoMbunmpoBaHHOE 3aHATHE

OK-01

17
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N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PryTUC Aucm 18

@DopMyIIbl IPUBEICHUS

Tema 4.3
CuHyc, KOCUHYC, TAHT'€HC
CyMMBI M Pa3HOCTHU JIBYX

YTJIOB
Cunyc u KOCHHYC
JIBOMHOTO yria.

@opMysbl TOJIOBUHHOTO

Coneprxkanue yyeOHOTO MaTepHaia

Cymma 1 pa3zHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOITHOI'O
yriaa. ®opmysnbl MonoBUHHOrO yria. llpeoOpa3zoBaHusi CyMMBbl TPUTOHOMETPHUECKHUX
(GyHKIMH B TPOM3BEACHNE W TPOU3BENEHHS B CyMMY. BhIpakeHHE TPHUTOHOMETPHUECKUX
(yHKIMH dYepe3 TaHIeHC I[IOJIOBUHHOrO apryMmeHta. IIpeoOpa3zoBaHusi npocTedmmx
TPUTOHOMETPUYECKUX BBIPAKEHUHN

KomOunupoBaHHoOe 3aHATHE

yria

Tema 4.4 Coneprxkanne ydeOHOr0o MaTepurana

OyHKIMM, HUX CBOWCTBA. | OOJIACTh ONpENCIICHUs M MHOXECTBO 3HadeHWH (yHkouid. YETHOCTh, HEYETHOCTD,
CriocoOmI 3alaHks | IePUOINYHOCTh QyHKIMN. CiocoOb! 3a1anust PyHKITAN

(byHKIMHA KOM6HHHpOBaHHoe 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpudeckue OO6nacTh onpeaeneHus] U MHOYKECTBO 3HAYCHUN TPUTOHOMETPUUYECKUX QYHKIHH. UETHOCTD,

(byHKLIMHU, UX CBOWCTBA U
rpaduku

HEYETHOCTh, NEPUOJUYHOCTh TpHUrOHOMETpuueckux (QyHkiuil. CpoiicTBa W rpaduku
(GyHKIMH y = COS X, y =sin X, y =tg X, y = ctg X.

KomOunupoBaHHoe 3aHsTHE.

Tema 4.6 Coneprkanne ydeOHOr0o MaTepuana

[IpeobOpazoBanmue Cxatue u pacTsikeHUe TpaQUKOB TPUTOHOMETPUUECKHUX (DYHKITHIA.

rpaguKoB [IpeobpazoBanue rpaduKoOB TPUTOHOMETPUUYECKHUX (DYHKITHI

TPUTOHOMETPHUECKHUX [IpakTuueckoe 3anaTue

byHKIMMA

Tema 4.7 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  CO/ep:KaHMe  (colepKaHue NPHUKJIATHOIO
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A @OEJTEPAJTBHOE TOCYJAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbBHOE CMK
,;@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
¢ «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTuC Aucm 19
Onucanue MOJyJIst)
MPOU3BOJICTBEHHBIX Hcnonp3oBanue CBONCTB TPUTOHOMETPUUYECKUX (DYHKIUH B MPO(heCcCHOHANBHBIX 3a/1a4ax

IPOIIECCOB C TOMOIIBIO
rpaduKoB PyHKIHI

HpaKTI/I‘-IeCKOG 3aHATHUC

Tema 4.8

Conepkanue yyeOHOTO MaTepHraia

OO6patHbie OO6paTHble TpUuroHomeTpuyeckue pyHkuu. Mx cpolicta u rpapuku
UTOHOMETPUYECKUE
P P KomOunupoBaHHoe 3aHATHE
byHKIUHA
Tema 4.9 Coneprxanne ydeOHOT0 MaTeprana
Tpuronomerpuieckne VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue

ypaBHEHHUS U

TPUTOHOMETPUUYECKUX YPAaBHEHUIl OCHOBHBIX THIIOB: MPOCTEHUIINE TPUTOHOMETPUUYECKUE

HEpaBEHCTBA YPAaBHEHUs, CBOJASAIIMECS K KBaJpPaTHBIM, pEUIaEMble pa3JIOKEHUEM Ha MHOKUTENH,
OJIHOPOJIHBIE.
[Ipocreiiiine TPUroHOMETPUUECKHUE HEPABEHCTBA
KomOunupoBaHHoe 3aHsTHE.
Tema 4.10 Copepxanue yueOHOTO MaTepuana
Cucremsl CucreMspl IPOCTEHIINX TPUTOHOMETPUIECKUX YPAaBHEHUN
TPUTOHOMETPUUECKUX KomOunupoBanHoe 3aHaTHe
YpaBHEHUI
Tema 4.11 Conepxanne yaeOHOro MaTepuaa
Pemienne 3amau. ocHoBbI | [IpeoOpa3oBaHne TPUTOHOMETPUYECKHX BBIpaXCHHUH. PelieHne TpPUTOHOMETPHYECKUX
TPUTOHOMETPHH. ypaBHEHUW U HEPABEHCTB B TOM YHCJIE C UCITOJIb30BAHUEM CBOUCTB (DYHKITHH.
Tpuronomerpuveckue KonrponsHas pabora
byHKIMHA
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W T ®EIEPAJTBHOE TOCYIAPCTBEHHOE BIOJIP)KETHOE OBPA3OBATE/TbHOE CMK
,7@ _ VUPEXXIEHVIE BBICIIIETO OBPA3OBAHIAI PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Auem 20
Pa3znen 5. OK-01
KommniexkcHble yncsia
Tema 5.1 Copepxanne yaeOHOTO MaTepuana OK-01
Kommiekchsle yncna [TonsTre kommuekcHoro uncia. ConpspKeHHbIE KOMIUIEKCHBIE YMCa, MOAYJb U apryMEHT
KOMIUIEKCHOrO umcia. Popma 3amuMch  KOMIUIEKCHOTO 4YHcia (reoMeTpuyeckas,
TpUTOHOMETpUYECKasl, anredpanyeckas). ApupMeTHuecKue IEeHCTBUS C KOMIUIEKCHBIMHU
qucJiiaMmu
KomOunupoBaHHoOe 3aHATHE
Tema 5.2 Coneprxkanue y4eOHOT0o MaTepurasa
[Tpumenenue BrinonHeHHe pacdyeToB C IMOMOINBIO KOMIUIEKCHBIX YHCeN. [IpuMepbl HCIONb30BaHUS
KOMIUICKCHBIX YHCET KOMIUIEKCHBIX YHCE
[IpakTrueckoe 3aHsiTHE
Paznen 6. IlpousBoanas
pyHkumu, ee
npuMeHeHue
Tema 6.1 Copepxanne yaeOHOTO MaTepuana
[TonaTe TpoOM3BOAHOMU. | Omnpe/eeHne YMCIOBOM MOCIE0BATEIFHOCTH U CIIOCOOKI ee 3amanus. CBOHCTBA YHUCIOBBIX
@opmysbl M IpaBWIA | IOCTEAOBaTeNbHOCTEH. OmpeneieHne Tpelaena MOoCIeA0BaTeIbHOCTH.  BrraucieHue OK-01

Qg depeHITpoBaHUS npenesnos nocienosarenpHocTel. [penen dynkunn Ha OeckoneunoctH. [lpenen ¢pyHkum
B Touke. llpupamenue aprymenta. [lpupamenue ¢ynkunu. 3agaud, NpUBOAAIIUE K
MIOHATHUIO MPOU3BOAHOMN. OnpeiesieHue Nponu3BOTHON. AITOPUTM OTBICKaHHS IPOU3BOIHOMN
KoMOuHHupOoBaHHOE 3aHATHE

Tema 6.2 Copepxanue yueOHOT0O MaTepuana

[Tponssonneie  cymmsl, | @opmynsl auddepenunpoBanus. [Ipasuna nuddepenipoBanms
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T ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30BATEJIbHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PryTUC Aucm 21

pPa3HOCTU MPOU3BCIACHUA,

KOM6I/IHI/Ip0BaHHOG 3aHATHC

4aCTHOIO

Tema 6.3 Copepxanne yaeOHOTO MaTepuana

IIpousBoaHbIE Omnpenenenne cnoxHOM ¢GyHKuH. [Ipom3BogHAs TPUTOHOMETPHUYECKUX —(PYHKIIUIL.
TPUTOHOMETPUYECKUX [TpousBomHas COKHON (PYHKIUU

¢yuxuuii. IIpomsBogHas
CJIO)KHOM (DYyHKITHH

KomOunupoBanHoe 3aHATHE

Tema 6.4 ConeprxaHue yueOHOro MaTepuaa
Iousrne O | Tlonsitue HempepwiBHOW (yHKIUH. CBOWCTBa HenpepbiBHOW (GyHKIMHA. CBA3b MEXIY
HEIPEPLIBHOCTH HETIPEPHIBHOCTRIO ¥ TU(DHEPEHIINPYEMOCTbI0 (PYHKIIMM B TOYKE. AJTOPUTM pPEIICHHS
yHKIHM. Meton | yepapencre MeTonoM HHTEpBaAIOB
MHTCPBATIOB KomOunupoBanHoe 3aHaTue
Tema 6.5 Copepxanre yaeOHOTO MaTepuana
I'eomeTpuyeckuit u | [eoMeTpuvecKkuil CMBICI TIPOU3BOJHON (PYHKITUH — YTI0BOM KOA(PPHUIMEHT KacaTeTbHOU K
buznyeckuit CMBICT | rpaduKy (QYHKIMHM B TOYKE. YpaBHEHHE KacaTelabHOW K rpapuky (QpyHKUHMH. AJITOPUTM
IIPOU3BOJHOU COCTaBJICHUS YpaBHEHHsI KacaTelbHOU K rpaguky QyHkuuu y=f(x)

KomOunupoBaHHoOe 3aHATHE
Tema 6.6 Coneprkanue y4eOHOT0o MaTepurana
dusnueckuit cMbIcl | Du3ndeckuil (MEXaHMYECKUI) CMBICI NMPOU3BOAHON — MIHOBEHHAs CKOPOCTb B MOMEHT
MIPOU3BOJHOU B | BpeMeHu t: v =S’ ()
npogeCcCHOHATBHBIX [IpakTuyeckoe 3aHsATHE
3ajjauax
Tema 6.7 Coneprxanue yueOHOro MaTepuaa
MOHOTOHHOCTB Boszpacranne u yObIBaHME (YHKLUH, COOTBETCTBHE BO3pacTaHus M yObIBaHUS (DyHKIHH
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SRR @OEJTEPAJTBHOE TOCYJAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
¢ «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 22
(I)yHI(I_[I/II/I. TO‘IKI/I 3Ha1<y HpOHSBOI[HOfI. HOHHTI/IC l'IpOI/I3BO,I[HOI7'I BBICIIICTO nopﬂ;u(a, COOTBCTCTBUC 3HAKaA
9KCTpEMyMa BTOPOW IMPOM3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3Ke. 3ajauyd Ha
MaKCI/IMyM nu MI/IHI/IMyM. HOHSITI/IG ACHUMIITOTHI, CHOCOGBI nux onpe,ueneHmI. AJII‘OpI/ITM
HccieIoBaHus (PYHKIIMUA M MOCTPOCHHS ee rpaduka ¢ MOMOIIbI0 MPOu3BOAHON. [IpoOHO-
AuHeHHas QpyHKIsL
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.8 Coneprxkanne y4eOHOT0 MaTepuana

Uccnenoanue ¢GyHKIu
Y TIOCTpOEeHHUE TpauKoB

HccnenoBanme QpyHKIMHM HAa MOHOTOHHOCTB M TOCTPOEHUE I'PpauKOB.

KomOunupoBanHoOe 3aHATHE

Tema 6.9 HauOosblee u
HAaUMEHbBIIIEE  3HAYECHUS

byHKIIUN

Copepxanue yueOHOT0O MaTepuana

HaxoxxneHnne HanOoJbIIEero M HaUMEHBLIETO0 3HAYeHUH (QyHKUUM, mocTpoeHHe rpauKoB
MHOTOUJIEHOB € UCIOJIb30BaHUEM allllapaTa MaTeMaTHUYECKOIO aHAJIN3a

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.10

Haxoxnenue
OITHUMAJILHOI'O
pe3ysbTaTta C IOMOUIBIO
MIPOU3BOAHOMN B
MPAKTUYECKUX 3a7a4ax

IIpodeccuonaibHO-OpMEHTUPOBAHHOE  co/epkaHMe  (coAepkaHMe NPHUKJIATHOIO
MOYJIs1)

Haumenbiiee n HanOosbiiee 3HaYeHHE (YHKIIUN

[IpakTrueckoe 3aHsATHE

Tema 6.11

Pemenue 3a71a4.
[IpousBogHas (QyHKIINH,
ee MpUMEeHEeHue

Coneprxanne y4eOHOT0 MaTepurana

®opmynsl u mnpaBuna auddepenuupoBanusd. HccnenoBanue GyHKIMA € TTOMOIIBIO
npou3BoiHOM. Hanbombiee 1 HaMMEHbIIIee 3HAYCHUST (PYHKIIUU

KonTponbhas pabota
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A @OEJTEPAJTBHOE TOCYJAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbBHOE CMK
f@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
\u «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTuC Aucm 23
Paznen 7.
MHororpaHHuKHU "

TeJ1a BpalCHUsA

Tema 7.1
Bepmmnsl, pebpa, rpanu

Conepixkanue yueOHOTO MaTepHaia

[TonsTre MHOTOTpaHHMKA. Ero aieMeHTsI: BepIuHbI, pedpa, rpanu. J(naronans. Cedenue.

MHOTOI'PaHHHKA Brinykiibie 1 HEBBITYKJIbIE MHOTOTPaHHUKHU
KomOunupoBaHnHoe 3aHATHE
Tema 7.2 Coneprkanne yu4eOHOT0 MaTepurana
[Tpusma, ee | [lonatue mpusmbl. Ee ocHoBanus u OokoBble TpaHu. Beicota npusmbsl. llpsmas u

COCTaBIISIFOIIUE, CECUCHUE.
[Ipsimast u mpaBUiIbHAs

HaKJIOHHAas IIpru3mMa. HpaBI/IJ'IBHaH IIpu3ma. Ee ceuenue

KOM6I/IHI/Ip0BaHHOG 3aHATHC

MIPU3MBbI
Tema 7.3 Coneprxanue yueOHOro MaTepuasa

[Mapannenenunen, kyoO. | [lapamienenunen, CBOMCTBa MPSAMOYTONBHOrO mapaienenunena, Kyd. Ceuenuwe Kyoa,
CeueHue KyOa, | mapauiesnenuresa

napajuiejenumnesia KomOunupoBanHoe 3aHiTHE

Tema 7.4 Copepxanne yaeOHOT0 MaTepuaa

IInpamuna, ee | [lupamuga u ee snementol. Ceuenue nupamunabl. [IpaBunbHas nupamuja. YcedeHHas

COCTaBIIAIOIIUE, CCUCHUE.
IIpaBunpHasgs mnuMpamuaa.
VYceuenHas nupamuaa

nupamua

KoMOuHMpoBaHHOE 3aHATHE

Tema 7.5
BoxoBas u [1OJIHAs

IMOBCPXHOCTDH IIPpU3MBI,

Coneprxanue yueOHOTO MaTepralia

IImomans OOKOBOI M MOJIHOM MMOBCPXHOCTHU IIPU3MBI, ITUPAMU/IbI

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

OK-01
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A @OEJTEPAJTBHOE TOCYJAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PryTuC Aucm 24
MMUpaMUuibl
Tema 7.6 Copepxanne yaeOHOTO MaTepuana

Cummerpuss B KyOe,
napajuiesenunese,
npu3Me, THpaMuIe

CuMMeTpusi OTHOCHUTEIBHO TOYKM, HpsAMOHM, miockoctd. Cummerpus B KyOe,
napasulesienuIe e, pusMe, nupamMmuie

KomOunupoBanHoe 3aHsATHE

Tema 7.7

IIpodeccnoHabHO-OPMEHTHPOBAHHOE  CO/JAep:KaHMe  (colepkaHue TNPHUKJIAJTHOIO

[Ipumepsl cUMMETpHl B | MOIYJIA)
npodeccuun CummeTpus B IPUPOE, APXUTEKTYpPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Coneprxanne ydeOHOTO MaTeprana
[IpaBuibHBIE [ToHaTre mpaBUWJIBHOTO MHOTOrpaHHKKa. CBONCTBA MPaBWJIBHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, ux | [IpakTrueckoe 3aHATHE
CBOMCTBaA
Tema 7.9 Copepxanue yueOHOT0O MaTepuana
Humusap, ero | Humuanp u ero snemeHthl. CedeHue UWIMHIApa (TMapasielbHOE OCHOBAHUIO M OCH).

COCTaBJIAIOIIUC. Ceuenne

Pa3Beprka nunuHapa

LUIMHpA KomOunupoBanHoe 3aHatue
Tema 7.10 IIpodeccuonaIbHO-OPMEHTHPOBAHHOE  co/ep:kaHUe (coaep:KkaHMe TPHKJIAJAHOIO
Konyc, €ro | MoayJisi)

cocrasisronue. CeyeHue

Konyc u ero snementsl. CeueHre KoHyca (IapajuieIbHOe OCHOBAHHIO U MPOXO/ISIIEE Yepe3

KOHyca BEpIINHY), KOHMUECKHe ceueHus. PazBepTka koHyca
KomOunupoBaHHoe 3aHATHE
Tema 7.11 Coneprxkanne ya4eOHOT0 MaTepuraa
Y ceueHHbli KOHYC. | YceuenHsblil konyc. Ero oOpasyromast u Beicota. CeueHne yceueHHOro KOHyca
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A @OEJTEPAJTBHOE TOCYJAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbBHOE CMK

,7@ _ VUPEXXIEHVIE BBICIIIETO OBPA3OBAHIAI PTYTUC

N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA U CEPBVICA»
PryTUC Aucm 25

Ceuenue YCEYEHHOTO
KOHYycCa KoMOuHMpoBaHHOE 3aHATHE
Tema 7.12 Conepxanne yaeOHOTO MaTepuana
Hlap u cdepa, wux | Iap u chepa. Bsaumuoe pacronoxenue chepsl u miockoctn. Ceuenue mapa, chepsl
CeYeHUs Komb6unupoBanHoe 3aHsatue
Tema 7.13 Coneprxkanne ya4eOHOT0 MaTepuraa
[lonsatue 06 oObeme | [Tonstue 006 obbeme Tema. OObeM Kyba M HpPAMOYrojbHOro Mapauienenuneaa. Oobem
Tena. OtHowmenue | mpusmbl U 1uiIUHIApa. OTHOIIEHHE O0BEMOB MOMOOHBIX Tell. ['€OMEeTpHUECKUil CMBICHT

00BEMOB ITOJOOHBIX TET

OIPECACIINTECIIA 3-ro nopsaka

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 7.14
O0beMBI ¥ I[UIOLIAIHA

IIOBEPXHOCTEH TEI

Conepkanue yyeOHOTO MaTepHaia

O06wembl mupamuIsl U KoHyca. O0bem mapa. [lnomanyu noepxHocTe Ten

KoMOunmMpoBaHHOE 3aHATHE

Tema 7.15
KomOuuammn
MHOTOTPAaHHUKOB M Tel

Conepikanue yyeOHOTO MaTepHaia

KoMOuHamu reoMeTpruaecKux Tell

[IpakTrueckoe 3aHsATHE

BpAaIICHUS
Tema 7.16 Coneprxanne y4eOHOT0 MaTepurana

['eomerpruueckue Hcnonp3oBanne KOMOWHAIMK MHOTOTPAaHHMKOB ¥ TEl BpAlIEHUS] B  IPAKTHKO-
KOMOHMHAINN Ha | OPHEHTHUPOBAHHBIX 33/1a9ax

HpaKTHKE [TpakTHueckoe 3aHsATHE

Tema 7.17 Coneprxanue yueOHOro MaTepuasa

Pemenune 3aga4. | OOBEeMbI U TUIOIAAN TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPALLICHUS




T ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE OBPA30BATEJIbHOE CMK
,7@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
N «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PryTUC Aucm 26

MHor OI'paHHUKHU U TCJIa

KonrtponsHas pabora

BpallleHUs
Pa3nea 8.
ITepBooGpa3nasn
GyHxkumu, ee
npuMeHeHue
Tema 8.1 Coneprxkanne y4eOHOT0 MaTepuana
[TepBooOpaznast 3agaya O BOCCTAaHOBJIEHHWHM 3aKOHA [IBDKEHUS 110 HW3BECTHOM ckopocTtH. IlonHsithe OK-01
GyHKIHH. [TpaBmia | uaTerpupoBanus. O3HAKOMIICHHE C TIOHATHEM WHTETpalia U NepBOOOpa3HOM IS (PYHKIHH
HaXO0XJICHUS y=f(x). Pemenue 3amay Ha CBA3b NEpBOOOPA3HOW U €€ MPOU3BOJIHON, BHIYHMCIICHHE
epBOOOPa3HBIX nepBooOpazHoON s JaHHOW  GyHKkmmM. Tabmuma ¢GopMyn I HaxOXICHUS
nepBooOpa3HbIX. M3ydenne npaBuia BEIYUCICHUS IEPBOOOPA3HOM
KombunmnpoBanHoe 3aHaTue
Tema 8.2 Coneprxanue yueOHOro MaTepuasa
[Tnomane 3agauun, MPUBOASAIIME K MOHSATHIO OMPEAEICHHOTO MHTErpaja — O BBIYUCICHHM IUIOIIAAN
KPUBOJIMHEHHOMN KPUBOJIMHEMHON Tpaneuuu, o nepeMenieHuu Touku. [loHsaTrue onpenenéHHoro uHTerpania.
Tparenuu. @opmyna | 'eomerpudeckuii U GpU3NIECKHI CMBICT OmpeesieHHoro naTerpaia. ®opmyna HeroTtona—

Herorona — Jleitbauna

Jleliouna

KoMOuHMpoOBaHHOE 3aHATHE

Tema 8.3 Coneprxanne y4eOHOT0 MaTepuana
Heonpenenennsiii u | [lonsiTue HeoNmpeIeIEHHOTO UHTErpaia
OnpeAeIeHHbIN KomOuHMpoBaHHOE 3aHATHE
WHTETpaJIbl

Tema 8.4 Coneprkanue ydeOHOro MaTepurana
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A @OEJTEPAJTBHOE TOCYJAPCTBEHHOE BIOJIKETHOE OBPA30OBATEJIbBHOE CMK
f@ _ YYPEXIEHME BbICIIETO OBPA3OBAHVIS PTYTUC
| «POCCUNCKNUN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA 1 CEPBUCA»

PryTUC Aucm 27
[TonsiTue 00 | 'eoMeTpruueckuii CMBICT OIPEICJICHHOTO HHTETpalia
ONpeIETICHHOM KoMOuHMpoBaHHOE 3aHATHE
UHTErpajie Kak IJI0Maau
KPUBOJIMHENHOMN
Tpaleuunu
Tema 8.5 IIpodeccnoHaIbHO-OPMEHTHPOBAHHOE  COAep:KaHMe  (CoaeprkaHue MPHUKJIAJIHOIO

OmnpeneneHHblil HHTErpaj

MO/1YJIAA)

B KU3HU I'eomeTrpuueckuii cmbica onpeneiaeHHoro uaterpana. ®opmyna Hetotona - Jleitbuuna.
Pemenne 3amay Ha TpUMEHEHWE WHTETpajia Ui BBIYUCICHHS (DU3MUYECKUX BEIHYUH H
Iomanei
[IpakTuyeckoe 3aHsATHE

Tema 8.6 Copepxanue yueOHOTo MaTepuana

Pemenne 3agau. | [lepBooOpaznas pynkiuu. [IpaBuna HaxoxaeHus nepsoodpasueix. Ee npumenenue

[TepBooOpaznas KonrponsHas pabora

byHKIIH, ee

NpUMEHEHUE

Pa3nen 9.

CremeHn W KOpHH.
Crenennast QyHKIUsA

Tema 9.1
Crenennas (yHKIHA, ee

Conepkanue yueOHOro MaTepuaia

[TonsiTue KOpHS N-OM CTENEHU U3 JECUCTBUTEIBHOrO ynciia. OyHKIUU y:(’/; HUX CBOMCTBA

CBOUCTBA u rpaduku. CBONCTBA KOPHS N-0¥ CTETIeHU
KoMOunmMpoBaHHOE 3aHATHE
Tema 9.2 Copepxanne yaeOHOTO MaTepuana
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[TpeoOpa3oBanue IIpeoOpazoBaHne HPPALMOHATBHBIX BBIPAKEHHUH

BBIDAKCHUM C KOPHAMU
N-OU CTENECHU

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.3
CBoiicTBAa CTEIIEHU C

Conepixkanue yueOHOTO MaTepHaia

IlonsaTHe cTenmeHW C JIFOOBIM PpaluOHAJIbHBIM ITOKAa3aTCJICM. CreneHHbIE (1)YHKLII/II/I, nux

palOHAIbHBIM U | cBOMCTBA U rpaduKu

JIEHCTBUTEIIbHBIM Komb6unupoBanHoe 3aHsaTue

MOKa3aTeNsIMU

Tema 9.4 Coneprxanne ydeOHOT0 MaTeprana

Pemenue PaBHOCUITBHOCTh HppAllMOHAIBHBIX YpPAaBHEHUM W HEPABEHCTB. MeToabl UX pEUICHUs.
MPPALMOHATIBHBIX Pemienne nppalimoHabHBIX YPaBHEHUN U HEPABEHCTB

YpaBHEHUHN U HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 9.5
CremeHn M KOpHHU.
Crenennast pyHKUIUSA

Copepxanne yueOHOTO MaTepHana

Omnpenenenue creneHHo ¢pyHkuuu. Mcnonb3oBanue ee CBOWCTB MPU PEIICHUN ypaBHEHUN
U HEPaBEHCTB

KontponsHas pabora

Paznen 10.

IHoka3areabHasn

pysukuus

Tema 10.1 Copepxanne yaeOHOTO MaTepuana

[ToxazarenbHast CremneHb ¢ TPOU3BOIBHBIM JICHCTBUTEIBHBIM TOKa3zareiaeM. OnpeneeHne moka3aTelIbHO’

¢dyHKIUS, ee CBOWCTBA

¢byHKIMH, ee cBOWCTBA U IpaduK. 3HAKOMCTBO C MPUMEHEHHUEM TTOKa3aTeNbHOW (DyHKITHH.
Pemenue nokazarenbHbIX ypaBHEHUH (PyHKIIMOHAIBHO-TPAQUUECKUM METOJIOM

KomOunupoBaHHoe 3aHATHE

OK-01
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Tema 10.2 Coneprxanue yueOHOro MaTepuasa

Pemenne nmoka3aTenbHBIX
YPaBHEHUM U HEPABEHCTB

PemreHne mnokasaTenpHBIX YPAaBHEHUM METOJOM YpPaBHHUBAHUS IIOKA3aTElIed, METOAOM
BBEJICHUS HOBOM TEPEMEHHOW, (YHKIMOHAIHHO-TpaQUUECKUM METOJ0M. PermieHue
IIOKA3aTEJIbHBIX HEPABEHCTB

[IpakTrueckoe 3aHsATHE

Tema 10.3
CucreMsl moKa3aTelIbHBIX

Coneprxanne y4eOHOT0 MaTepurana

Pemenue cucrem nokasaTeabHbIX YpPaBHEHUM

ypaBHEHUH KomOuHMpoOBaHHOE 3aHATHE
Tema 10.4 Coneprxanue yueOHOro MaTepuasa
Pemenne 3a1a4. | Pemenne mnoka3aTenbHBIX YpPaBHEHUH METOJOM YpPAaBHUBAaHHUS IOKa3aTeledl U METOI0M

[Toka3zarenbHas GyHKIMS

BBEJCHUS HOBO HepeMeHHOﬁ. Perienue mmoka3aTeabHBIX HCPAaBCHCTB

KonrponsHas pabora

Paszpnen 11.
Jlorapu¢gmsi.
Jlorapupmuueckas
byHkumus

Tema 11.1

Jlorapudpm qucIa.
JlecaTnaHbIi u
HaTypajIbHbIN
jorapudmsbl, YUCIIO €

Conepxkanue yuaeOHOro MaTepHaia

Jlorapudm yucna. JlecATHUHBIA U HATYPAIbHBIN JTOTapUPMBI, YUCIIO €

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 11.2
CpoiicTBa  j0rapugmos.
Onepanust

Copepxanue yueOHOTo MaTepuana

CaoiictBa norapudmosn. Oneparus torapuGMupoBaHHsL.

KombunmMpoBanHoe 3aHATHE
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JorapupMUpPOBAHUS

Tema 11.3 Copepxanne yaeOHOTO MaTepuana

Jlorapudmuueckas Jlorapugmuueckasi pyHKIUS U €€ CBOHCTBA

¢byHKIUsA, ee CBOWCTBA

KomOunupoBaHnHoe 3aHsATHE

Tema 11.4

Pemenue
JorapuMUIECKUX
YpaBHEHUHN U HEPABEHCTB

Conepxkanue yq4eOHOro MaTepHaia

[Tonstue norapupmuyeckoro ypaBHeHus. Omeparusi MOTSHIMPOBAHUSA. TpH OCHOBHBIX
METOJIa PEIICHUS JIOTApUPMUICCKUX ypaBHCHHU: (DYHKIMOHAIBLHO-rparUecKuii, METO
MOTEHIIMPOBAHUS, METO]T BBEICHHS HOBOM nepeMeHHou. Jlorapudmudeckre HepaBeHCTBA

KOM6I/IHI/Ip0BaHHOG 3aHATHC

Tema 11.5 Coneprxanue yueOHOro MaTepuasa

Cucremsl AJNTOPUTM pEIICHHS CHCTEMbI ypaBHEHUH. PaBHOCWMIIBHOCTD JIOrapu(MUYECKUX YpaBHEHUI
norapupMHIECKUX Y HEPaBEHCTB

ypaBHEHUH KoMOuHMpOBaHHOE 3aHATHE

Tema 11.6 IIpodeccnoHabHO-OPMEHTHPOBAHHOE  COAep:KaHMe  (coaeprkaHue MNPHUKJIATHOIO

Jlorapudmsl B pupoje u

MO/1YJIfA)

TEXHUKE [Ipumenenue norapudma. Jlorapudpmudeckas crnupans B mpuponae. Ee matematudeckue
CBOMCTBa
[IpakTuyeckoe 3aHsATHE
Tema 11.7 Coneprxanue yueOHOro MaTepuasa
Pewmenune 3ajad. | Jlorapupmuueckas ¢pyHkuus. Pemenre npocTedmmx sorapupMUuecKux ypaBHEHHHA
Jlorapudmer. KonTponbHas padbota
Jlorapugmuueckas
byHKIISA
Paznen 12. OK-01
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MHo:kecTBa. JJIeMEHTDI
Teopuu rpagos

Tema 12.1 Copepxanne yaeOHOTO MaTepuana
MHoxecTBa [Tonsitue MmuoxectBa. [Toamuo)kecTBO. Oniepariii ¢ MHOKECTBAMH
Komb6unupoBanHoe 3ansatue
Tema 12.2 IIpodeccnoHabHO-OPMEHTHPOBAHHOE  CO/JAep:KaHMe  (colepkaHue TNPHUKJIAJTHOIO
Oneparuu c | momyJist)
MHOECTBAMHU Onepanuu ¢ MHOXKeCTBaMU. Perienne npukiajgHbIx 3a1ad
[IpakTrueckoe 3aHsiTHE
Tema 12.3 Copepxanne yueOHOTO MaTepuana
['padwr [Monsartue rpada. Cs3HbI rpad, aepeBo, HUKI rpad Ha IIOCKOCTH
[IpakTudeckas padora
Tema 12.4 Copepxanne yaeOHOT0 MaTepuaa
Pemenue 3aj1a4. | Onepanuu ¢ MHOXecTBamMH. OmNHcaHuEe pPeaNbHBIX CUTyallUd € MOMOUIbIO MHOKECTB.

MHoxecTBa, ['padsl 1 ux
MpUMEHEHNE

[Ipumenenue rpadoB K pemeHuto 3aaau

KoHnTponbHas pabota

Pa3zpen 13. DiaeMeHTHI
KOMOMHATOPUKH,
CTATUCTHUKH H TEOPHH

BepOsSITHOCTE

Tema 13.1 Coneprxanue yueOHOro MaTepuasa
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MElIEHUs], COUECTaHUS.
KOMOWHATOPUKH

KomOunupoBanHoe 3aHsTHE.
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Tema 13.2 Coneprxanue yueOHOro MaTepuasa

CoObiTHE, BEpOATHOCTh
cobbiTus. CnoxeHue u

CoBMecTHBIE UM HECOBMECTHBIE COOBITHS. TeopemMbl O BEpPOATHOCTH CYMMBI COOBITHIA.
VYciioBHas BEPOSTHOCTh. 3aBUCUMBIC M HE3aBHUCHMBIE COOBITHS. TeopeMbl 0 BEpPOSTHOCTH

YMHOKEHUE TIPOU3BEICHUST COOBITHIA.
BEPOSATHOCTEN
KomOunupoBaHHoOe 3aHATHE
Tema 13.3 IIpodeccnoHabHO-OPMEHTHPOBAHHOE  CO/JAep:KaHMe  (colepKaHue TNPHUKJIIAJTHOIO
BepositHOCTB B | MOIYJIAA)
npodeccuoHaNbHBIX OtHocuTeNnbHAsT YacTOTa COOBITHS, CBOWCTBO €€ ycToMuMBOCTH. CTaTHCTUYECKOE
3aJavax omnpezaeneHue BepossTHoCTU. O1leHKa BEPOSTHOCTH COOBITHS
[IpakTudeckoe 3aHgTHE
Tema 13.4 Copepxanne yaeOHOTO MaTepuana

JuckpeTHas  cityyalHas
BEIIMYMHA, 3aKOH  ee
pacrpeneeHus

Bunel cioyuaiineix BennuuH. OnpeneiaeHHe JUCKPETHOM CIydallHOM BEIWYMHBI. 3aKOH
pacnpenesieHus: AUCKPETHOM CIIy4YallHOW BEJIMYMHBI. E€ 4hCIIOBbIE XapaKTEPUCTUKHU

KomOunupoBanHoe 3aHsATHE

Tema 13.5
3amaun MaTeMaTUYECKOHU
CTATUCTHUKHA

Coneprxanue yueOHOTO MaTepralia

Bapuanwonnsiii psa. [lonuron yactor u ructorpamma. CTaTUCTHYECKUE XapaKTEPUCTUKH
psAa HaOIIOAAEMBIX JaHHBIX

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 13.6
Cocrasienne TaOIUIl U
JUarpamMm Ha MPaKTHKe

IIpodeccuoHaTbHO-OPMEHTHPOBAHHOE  COepkKaHUe (comep:KaHMe TPHKJIAAHOIO
MOJyJIst)

[lepBuunass 00pabOTKa CTAaTUCTUYECKMX JAHHBIX. [ paduueckoe WX TpeICTaBICHUE.
Haxoxaenne cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX JTaHHBIX

[IpakTrueckoe 3aHsATHE
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Tema 13.7 Coneprxanue yueOHOro MaTepuasa
Pewenne 3aja4. | DneMeHThl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTH cOObITHA. ClOXKEHHE M YMHOXKEHHE
ONeMEHTHI BEPOSATHOCTEN
KOMOWHATOPUKH, Kontponbnas padota

CTaTUCTUKH W  TEOpUHU
BEPOSATHOCTEMN

Pa3znen 14. YpaBHenus
U HepaBeHCTBA

Tema 14.1
PaBHOCHMIBHOCTE
ypaBHEHUH u
HEPaBEHCTB. OO0mme

MCTObI pCHICHUA

Conepxkanue yq4eOHOro MaTepHaia

PaBHOCUNIBHOCTH  ypaBHEHHMI W HepaBeHCTB. OmnpeneneHus. (OCHOBHBIE TEOPEMBI
PaBHOCWJIBHBIX T€pexoJaXx B YypaBHEHUSX W HepaBeHCTBax. OOIIMEe METOJbl pelIeHUs
ypaBHEHUH: Mepexoi OT paBeHCTBAa (PYHKUIMN K PaBEHCTBY apryMEHTOB AJII MOHOTOHHBIX
GyHKIUH, METOJ pa3lioKEeHHs Ha MHOXXHUTEIH, METOJ BBEICHHS HOBOM NEpPEeMEHHOI,
(byHKIIMOHATBHO-TpaUIECKU METO

KOM6I/IHI/Ip0BaHHOG 3aHATHC

Tema 14.2 Coneprxanue yueOHOro MaTepuasa
['paduueckuit MeToz | O0mue MeToJbl pelIeHHs HepaBEHCTB: MEpPEXOa OT CPaBHEHHUS 3HAYCHUH (YHKIMHA K
pereHus YPaBHEHMH, | CPaBHEHHIO 3HAYCHHWI apryMEHTOB JUIi MOHOTOHHBIX (DYHKIMH, METOJ WHTEpPBaJOB,
HEPABEHCTB ¢dbyHKIMOHAaNBHO-Tpaduueckuii Meto. ['paduueckuii MeTon pemieHus ypaBHEHUH U
HEPaBEHCTB
KomOunupoBanHoe 3aHATHE
Tema 14.3 Coneprxkanne ydeOHOr0o MaTepurana
YpaBHeHust u | Onpenenenue moxayJida. Packpeitue monyns no omnpeneneHuto. [Ipocreiiiive ypaBHeHUs: u

HEPaBEHCTBA C MOJyJIEM

HCPAaBCHCTBA C MOIYJICM. HpI/IMeHeHI/Ie PAaBHOCHJIBHBIX IMEPEXOAO0B B OIMPCACICHHBIX THIIAX
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ypaBHeHI/Iﬁ H HCPABCHCTB C MOJAYJICM

KoMOuHMpoBaHHOE 3aHATHE

Tema 14.4 Conepxanne yaeOHOTO MaTepuana 3
YpaBHeHus 1 | 3HaKOMCTBO ¢ napametpoMm. [Ipocreiiirie ypaBHEHNs U HEPABEHCTBA C TapaMeTpoOM

HEPaBEHCTBA ¢ | KomOuHUpOBaHHOE 3aHATHE

napaMmeTrpamu

Tema 14.5 IIpodeccnoHabHO-OPMEHTHPOBAHHOE  COAep:KaHMe  (colaepkaHue TNPHUKJIIAJTHOIO 4
CocTaBieHHEe U pPEUICHUE | MOLYJIA)

npodeccuoHaIbHBIX Pemenne TekcTOBBIX 337124 MPO(HECCHOHATIBHOTO COACPHKAHUS

3aa4 c MOMOMIBIO | [TpakTHUuecKHe 3aHSATHUS

ypaBHEHUH

Tema 14.6 Copepxanue yueOHOTo MaTepuana 3
Pemenne 3a1a4. | OOmpe METONbl pEIlIeHUs YpaBHEHWIl. YpaBHEHHS W HEPAaBEHCTBA C MOMAYJIEM U C
YpaBHeHUs U | mapaMeTpamu

HEPaBeHetha [IpakTHueckoe 3aHsATHE

KoncyabTanuu 4
IIpomexyTouynas arrecTanus (JK3aMeH) 24
Bcero: | 258
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3. MeTroauyecKkue yKa3aHus 10 MPOBeJIEHUIO MPAKTHYECKUX 3aHATHIT

[lpu peanuzanmu y4eOHOTO Tpoliecca Mo MaTeMaTHKe UCTIONB3YIOTCS aKTHBHBIE (DOPMBI
pa6OTLI, IIpHU KOTOPBIX 06yqa10mnec;1 BOBJICKAKOTCA B MAaTCMAaTUYCCKYIO ACATCIIbHOCTD,
obecrieunBasi TeM CaMbIM TMOHHMMaHHE MaTEMaTHYECKOTO MaTepuaia, pPa3BUTHE WHTEIUICKTA,
npuoOpeTeHne MPaKTUYECKUX HaBBIKOB, YMEHHUH MPOBOIHUTH PACCYKACHUS M JOKA3aTeIbCTBA.
Hcnonb3yroTest KeHC-MeTOIbl, METO/IBI MPOEKTOB, METO/IbI PA3BUTHS KPUTHUECKOTO MBIIUICHUS
qepe3 YTCHUC U NHMCbMO, 3BpHCTH‘-I€CKPIﬁ, I/ICCJ'ICILOBaTeJIBCKI/Iﬁ MCTOABI, METOJAbI MOAYJBHOI'O
00yueHwusI.

JnakTuyeckue Matepualibl PEICTABICHBI B BUAE TECTOBBIX 3aIaHUM, KII04eblX 33/1a4,
MaTeMaTHYECKUX JTUKTAHTOB.

[TpodeccuonanpHasi HampaBIEHHOCTh peanu3yeTcs B Tpex ¢opMax: TMPaKTUKO-
OpPUCHTHUPOBAHHBIC 33/1a4H, WHANBUAYAIbHBIC IPOCKTH M OMHApHBIC YPOKH. B Ooubmieii cTenenn
pacipoCTpaHEHbl TaKWe THITBI 3aHSATHI: KOMOWHHUPOBAHHOE, TEOPETUYECKOE U MpaKTUYecKas
pabora.

HpOBeI[CHI/Ie MMPaKTUYCCKUX 3aHSTHUN IO3BOJISIET pCaIn30BaTh CIACAYOMHNEC TUIAKTUICCKUC LICIN
U 3a/1a4H:

1) ONTHMAJIbHO COYETATh JIEKLIMOHHBIE 3aHATUS C CHCTEMAaTUYECKOW CaMOCTOSTEIILHON
y4eOHO-1103HaBaTEIbHOM JI€ATEIbHOCTBIO CTYIE€HTOB, UX TEOPETUUECKYIO IOATOTOBKY C
IIPaKTUYECKOM;

2) pa3BUBaTh YMEHHUS, HABBIKA YMCTBEHHOH paOOThI, TBOPYECKOTO MBIIIICHUS, YMEHUS
MCIIOJIb30BaTh TEOPETUUECKNE 3HAHUS AJIs PELEHUS IPAKTUYECKUX 3a/1ay;

3) dopMUpOBaTh YMEHHE UCIIOJIB30BaTh CIIPABOYHYIO, IPABOBYI0, HOPMaTUBHYIO
JIOKYMEHTAIMIO U CIELMAIIbHYIO JINTEPATYPY;

4) (opMHpOBATh y CTYJEHTOB MHTEPEC MCCIIEI0BATENBCKON 1€ TENbHOCTH;

5) OCYILIECTBJIATh AUATHOCTUKY M KOHTPOJIb 3HAHUH CTYAEHTOB 10 OTAEIbHBIM pa3aciiaM 1

T€MaM IPOrpaMMBI.
Buabl npakTHyecKux 3aHATHI

[IpakTnueckast paboTa 3aKIOYaeTCsl B BBINOJHEHHWU CTYACHTAMH, I[0JI PYKOBOJCTBOM
mpernoaaBaTesisi, KOMIUIEKCa YYeOHBIX 3aJaHWii HANpaBIEHHBIX HAa YCBOGHHE HAy4HO-
TEOPETUUYECKMX OCHOB Yy4eOHOW JUCUMIUIMHBI, NPUOOpETEHHE TMPAKTUYECKUX HABBIKOB
OBJIAJICHUS] METOJIaMHU MPAKTUIECKON paObOThI C IPUMEHEHHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
U KOMMYHUKAIIUOHHBIX TEXHOJIOTUWA. BbINomHeHHs mnpakTuyeckol paboOThl  CTYAEHTHI
MPOU3BOAAT B MUCbMEHHOM Bue. OTYET Mpea0CTaBIsAeTCS IPEnoJaBaTelNto, BEAYIEMY JaHHbII
npeameT. [IpakTudyeckue  3aHATHS  CHOCOOCTBYIOT  Oojee  TIIyOOKOMY  ITOHHMAaHHIO
TEOPETUYECKOr0 Marepuajia Y4eOHOro Kypca, a TakkKe pasBUTHIO, (OPMHpPOBAHUIO U
CTaHOBJICHUIO PAa3JIMYHBIX YpPOBHEH COCTaBISAIOIIUX NPOPECCHOHATBHON KOMIETEHTHOCTH
CTYy/ICHTOB.

Ha npakThyYecKux 3aHATHUSIX HWHTEpPEC MPEICTABISET MPUMEHEHHE KEWC TEeXHOJIOTHU
(xefic-ctamu (case-stady), 3ama4Hblii METOJ]) — OCMBICICHHE, OOCYXKICHHE, aHAIU3 W TOUCK
peleHNs] KOHKPETHOM CUTyalliH, ONIUCAHUE KOTOPOM IIPEACTABICHO B KEHCE.

Keiic cocrapinsercs no onpeaenéHHbIM MPABUIIAM:
e OmuceiBaeTcs mpoOIeMHas CUTYyaIusl, TpeOyroIasi pa3perieHus;

e DrTa cuTyalusi He UMEET OAHO3HAYHOTO PEIICHUS;

e [lpuBoaurcs Habop (hakTOB, MHCTPYMEHTOB, IIO3BOJIIIOUIMNX BbIPAOOTATh pEIICHHE
3a]1a4H;

e Pemenue npoOiemMpl, OMMCaHHON B Keiice, TpeOyeT aKTMBHOTO HCIIOJIB30BAaHMS TEX WM
MHBIX KOMIETEHLIUH, B TOM YHCIIE ¥ IPUOOPETEHNSI HOBBIX 3HAHUI UM YMEHUH.
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PaGoTta ¢ kaxapiM KelicoM TMpeimnojiaracT IeJblii KOMIUIEKC IeHWCTBHH (IMTOMCKOBBIX,
MPOEKTUPOBOYHBIX, WMHUTAIIMOHHO- TPAKTHYECKHUX, PEPICKCUBHO- CAMOOICHOYHBIX), YTO
obecrieunBaeT  TPEHUPOBKY  KOMIICTCHIIHH, 3HAYUMBIX  JUIA po¢eCCHOHATBHOTO
CaMoOTIpe/ICTICHUSI.

3.1. TemaTuka u coaepkaHue NPAKTHYECKUX 3aHATHI

I[IpakTnyeckoe 3ansiTHe

Tema 1.3.

['eomeTpus Ha MWIIOCKOCTH

Conep:kanue:

Bunel nminockux Guryp v Ux miomaib.

[IpakTHKO-OpUEHTUPOBAHHBIE 33/1a4U B KypCE€ T€OMETPUH Ha MIOCKOCTH

IIpakTnyeckoe 3ansiTue

Tema 1.4

[IpouieHTHBIE BHIYUCICHUS

Conep:kanue:

[TpocTeie pOLEHTHI, pa3Hble CIOCOOBI MX BbIUKCICHUS. CIOKHBIE TPOLIEHTHI
IIpakTnyeckoe 3ansATHE

Tema 1.5

VYpaBHEHUs U HEPAaBEHCTBA

Conep:xanue:

Jluneiinble, KBaApaTHBIC, APOOHO-TMHEIHBIC YpaBHEHUS M HEPABEHCTBA
IIpakTH4Yeckoe 3aHATHE

Tema 2.5.

[TapannenpHble, NEPIEHIUKYIISIPHBIE, CKPEIIUBAIOIINECS IPSIMbIE
IIpodeccnonanbHO-OpMEHTHPOBAHHOE COePKAHME

AkcuoMbl cTtepeomeTpuu. [lepneHauKyIsipHOCTh NPSAMON U IJIOCKOCTH, MapajljieIbHOCTb
JIBYX MPSIMBIX, IEPIEHIUKYISIPHBIX TUIOCKOCTH, EPIEHIUKYJISIPHOCTD MII0CKOCTEHN
IIpakTHyeckoe 3aHsATHE

Tema 3.3

IIpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M HA KOOPANHATHOM IUIOCKOCTH
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE COJleP:KAHME

KoopaunatHas muockocTs. Bbrumcnenwe paccTosHUM M IUIOMIaed Ha IUIOCKOCTH.
KonuuectBeHnHble pacueTsl

IIpakTn4yeckoe 3aHsiTHE

Tema 4.6

[IpeoOpazoBanne rpadKOB TPUTOHOMETPUICCKUX (YHKITHMA

Conep:kanue:

CxaTHe U pacTsKeHUe rpaikoB TPUTOHOMETPUUECKUX (DYyHKITUH.
[Ipeobpa3zoBanue rpaKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

IIpakTH4yeckoe 3aHATHE
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Tema 4.7

Onucanue Mpou3BOACTBEHHBIX MIPOLIECCOB C MOMOILBIO I'paduKOB (PyHKIHI
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHME:
Vcnonb30BaHue CBOMCTB TPUTOHOMETPUYECKUX (PYHKLUH B MPO(hECCHOHANIBHBIX 3a/1auax

IIpakTH4yeckoe 3aHsATHE

Tema 5.2

HpI/IMCHeHI/IG KOMIIJICKCHBIX YHCCJI

Conep:xanue:

Brmonnaenue pacucToB C MOMOMIBIO KOMIUJICKCHBIX YHCCII. HpI/IMepH HUCIIOJIBb30BaHUA
KOMIIJICKCHBIX YHCECII

IIpakTH4yeckoe 3aHsATHE

Tema 6.6

®uU3NIECKUI CMBICI TPOU3BOTHON B TPO(HECCHOHATBLHBIX 3a7a9ax

Conep:xanue:

dusnueckuii (MEXaHUYECKUH) CMBICI NMPOU3BOJHON — MIHOBEHHAsi CKOPOCTb B MOMEHT
BpeMeHnu t: v =S’ (t)

IIpakTnyeckoe 3aHsiTHE

Tema 6.10

HaxoxaeHue onTuManbHOTO pe3yjbTaTa € MOMOIIbIO MPOU3BOJHON B TNMPAKTUYECKUX
3aJavax

IIpodeccnonabHO-OPHMEHTHPOBAHHOE COAEPKAHME:

Haumensiiee u HanOounbliee 3HaueHue (QyHKIIUU

IIpakTnyeckoe 3aHsATHE

Tema 7.7

[Tpumepsl cummeTpuii B mpodeccun
IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE COACPKAHME
CummeTpust B IpUPOJIe, apXUTEKType, TEXHUKE, B OBITY

IIpakTH4yeckoe 3aHsiTHE

Tema 7.8

[TpaBuiibHBIE MHOTOIPAaHHUKHU, UX CBOICTBA

Conep:kanue:

[TonsiTve MpaBUIILHOTO MHOTOTpaHHKKa. CBOWCTBA MPABUIIBHBIX MHOTOTPAHHUKOB

IIpakTnyeckoe 3aHsATHE
Tema 7.15
KomOuHanmuy MHOrOrpaHHUKOB M T BPaIllCHUS
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Conep:kanue:

KoMmOuHanmum reoMeTpuueckux Tes

IIpakTH4yeckoe 3aHATHE

Tema 7.16

['eomeTpryeckue KOMOWHAIIMY HA IPAKTUKE

Conep:xanue:

Hcnonp3oBaHne KOMOMHAIMI MHOTOTPAaHHUKOB W TeN BpalleHUS B MPAKTHKO-
OPUEHTHPOBAHHBIX 3aJa4ax

IIpakTH4Yeckoe 3aHATHE

Tema 8.5

OrnpesiesieHHbIN UHTErPall B KU3HU

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COJCP/KAHME:

['eomeTpuyeckuii cMbICT onpeieieHHoro uaTerpana. @opmyna Hetorona - JleitOuuma.
Pemenne 3amady Ha NMPUMEHEHHWE WHTETpajia JUIsl BBIYHCICHUS (DU3MYECKHX BEIWYUH U
II0IIAAEeH

IIpakTH4yeckoe 3aHsATHE

Tema 10.2

Pemenne nokas3aTesbHbIX YPAaBHEHU U HEPABEHCTB

Conep:xanue:

Pemienne mnokazaTenbHBIX YpaBHEHHM METOJOM YpaBHUBAHMS IOKa3aTesiel, METOI0M
BBEJICHUS HOBOM TEepeMEHHOH, (yHKIHMOHAIBHO-TpaduYeCKUM MeToJIoM. Pemenue
MTOKa3aTeJIbHBIX HEPABEHCTB

IIpakTnyeckoe 3ansiTHe

Tema 11.6

Jlorapudmpsl B mpupojie 1 TEXHUKE

ITpodeccrnonabHO-OPUEHTUPOBAHHOE COJAEPKAHME:

[Tpumenenue norapudma. Jlorapupmudeckas cnupaib B npupoje. Ee matemaTnueckue
CBOMCTBA

IIpakTH4yeckoe 3aHsATHE

Tema 12.2

Onepanuu ¢ MHOXKECTBaMHU

IIpogeccnoHaILHO-0PHEHTHPOBAHHOE COAEPKAHUE:

Onepanuu ¢ MHOKeCTBaMu. Penienne npukiaiHeIx 3a1a4

IIpakTHyeckas 3aHATHE

Tema 12.3

I'padsr

Conep:xanue:

[Tonsitre rpada. Cesi3HbI rpad, AepeBo, MUKI Tpad HA TUIOCKOCTH

IIpakTH4yeckoe 3aHsATHE

Tema 13.3

BeposiTHOCTB B mpodeccCOHaNbHBIX 3a/1a4ax
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IIpodeccnonabHO-OPHMEHTHPOBAHHOE COAEPKAHME:

OTHOcuTeNbHAas YacTOTa COOBITHS, CBOMCTBO ee ycToW4duBocTH. CTaTUCTHYECKOE
onpezeneHue BeposiTHoCcTU. O1eHKa BEPOSTHOCTU COOBITHS

IIpakTnyeckoe 3aHsATHE

Tema 13.6

CoctaBrienue TaOaIMIl U JUArpamMM Ha MPAKTHKE

IIpodeccnoHaNIbHO-OPHEHTHPOBAHHOE COACPKAHME

[lepBuynas o0paboTKa CTATUCTUYECKMX MJaHHBIX. [paduyeckoe uX MpeacTaBlICHHE.
HaxoxieHue cpeqHuX XapakKTepUCTHK, HAOTI01aeMbIX JTaHHBIX

IIpakTHYeckHe 3aHATHA

Tema 14.5

CocraBieHue u peneHne npopeccuoHaIbHbBIX 3a7a4 C MOMOIIBI0 ypaBHEHUN
IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPKAHUE

Pemenue TekcTOBBIX 3a71a4 MPO(PECCHOHATBHOTO COMIEPIKAHUS

IIpakTH4yeckoe 3aHsATHE

Tema 14.6

Pemenne 3amau. YpaBHeHUS U HEPABEHCTBA

Conep:xanue:

OOmme MeTonpl penleHHs] ypaBHEHUI. YpaBHEHUS W HEpaBeHCTBA C MOJYyJIEM U C
napaMeTpamMu

4. ®oHJ OLICHOYHBIX CPEACTB AUCHUIIIMHBI
4.1 KoHTpoJIb M OllEHKA PE3YyJbTATOB OCBOEHUS 00IIe00pa30BaTENIbHON TUCIUILTAHBI
pacKpbIBalOTCA Yepe3 AUCUUILIMHAPHBIE Pe3yJIbTaThl, HallpaBiIeHHbIE HA (POPMUPOBAHUE OOIIUX
KOMTIETSHIIHIA [0 pa3/ieiaM U TeMaM COACpKaHus y94eOHOTro MaTepHraia.

Kon Pa3zpnen/Tema Tun oueHOYHbIX MEPONIPUATHS
KOMIIeTeHIH
"
OK-01 Bce pasznensl TectupoBanue

YceTHBI o1poc

MaremaTU4YeCKUi JUKTAHT

NuauBuayanpHast caMOCTOsITEIbHAS paboTa
[IpencraBnenne pe3yIbTaTOB MPAKTUIECKUX PabOT
3amura TBOpUECKUX padoT

3amuTa UHIUBUAYaJIbHBIX TPOCKTOB
KonrponsHas padora

BrimonHenne 3x3aMeHallMOHHBIX 3aIaHUI

4.2. KOHTpO.]'II)HO-I/I?.Mepl/ITe.TII)HLIe MaTepuaJbl BRIKYAKOT:
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4.2.1. 3agaHus 1Jisl OEHKH 3HAHUA M YMEHMH JISI BXOJJHOI0 KOHTPOJIsI

Bx0o/HO# KOHTPOJb COCTOUT W3 3aJaHUi, B3SATHIX U3 OTKphiToro 6anka OI'D u BIIP mo
MareMaTtuke. Ha BBIMOTHEHUE 3a/laHUI BXOJHOTO KOHTPOJS jmaercs 1 akagemMudeckuid dac (45
MUHYT).

BxoaHO# KOHTPOJIB COCTOUT MX 2-X YacCTeH: 00s3aTEIIbHON 1 JOTIOTHUTEIHHOM.

OOsi3aTennbHAsT 4YacTh COACPXKHUT 3aJaHUS MHUHUMAIBHOTO O0S3aTENBHOTO YPOBHS,
JIOTIOJIHUTEIbHAS YacTh — OoJiee CII0KHBIE 3aJaHus.

[Tpu BBIMOTHEHUN 3aJaHUN TPEOYETCS MPEICTABUTh X0 PEIICHUS W YKa3aTh MOJTyYEeHHBIH
oTBeT. [IpaBUILHO BBITIOJIHEHHOE 3aJaHuE M3 00s3aTEIHbHOM YacTH OIICHHBAETCS B OJHMH Oall;
MPABUJILHOE BBIMIOJIHEHUE 3aJaHHI JOTOJIHUTEIHHONW YacTH OleHMBaeTcs 3 Oawtamu wid 1-2
OayyIaMu 32 YaCTUIHOE PEIICHHE.

basnel, moy4yeHHbIE 32 BCE BHITIOJIHEHHBIE 33]/IaHUS, CYMMUPYIOTCSI.

IlIkana nepesooa 6ann106 6 ommemKu no NAMUOANTLHOU cucmeme

Ommemka Yucnao o6annos,
HeodxXo0umoe 0111 ROJIYUeHUs OMMEmKU
«3» (y00s.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3adanusn 6x00H020 KOHMPONA

Oo0si3aTe/IbHAsA YaCTh
Ilpu pewenuu 3adanuii 1-4 3anumume npasunNbHLIL OMGEM U3 Yemblpex
NPEONOHCEHHBIX:
1. (1 6amn) Packpoiite GpopMyily COKPAIEHHOTO YMHOXKEHHUS a*-b*:
A) a’-2ab+b* B) (a-b)(a+b); B) a*+2ab-b* I') (a-b)(a-b)
2. (1 6ayn) [Tnomaas TPEYroJbHUKA BEIYUCISAETCS 110 GopMyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5?

3. (1 6amr) Kakoe u3 ciaeayrommx 4ucel1 3aKII0UeHO MEXTy YHCIIaMU 17 y 8

A)0,4; b)0,5; B) 0,6; I') 0,7
4. (1 6ann) Jaus rpaduxu ¢pynxumii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

D) o 2) | 3)

o[ 1| ol 1 ol 1
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1 9

:—x—6 —=

y _ 2 y=-—-
n 20 pY = 8ty X; T) y=X+5.

Ilpu evinonnenuu 3a0anuit 5-8 3anuwiume x00 peuieHusA u nOJY4eHHbLIL Omeem.
1 11

5. (2 6amma) Beraucnure: 2 5

6. (2 Gamwia) Pemmre ypaBHenue x’-7x+10=0. Eciu ypaBHeHHe WMeeT 0ojiee OIHOTO
KOpHSI, B OTBET 3alIUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6amna) Jmnst pemoHTa Tpebyercs 57 pynoHoB 000eB. Kakoe HanMeHbIIee KOINYECTBO
nayek OOOMHOro Kiesi Hy>KHO Il TaKoro pEeMOHTa, eciM | madka Kies paccuMTaHa Ha S
pyJI0HOB?

8. (2 6amma) Beicora BH mapamnenorpamma ABCD nmenut ero cropony AD Ha oTpesku
AH=2 u HD=32. [uaronans mnapamienorpamma BD paBna 40. Haiigute mnomans
napajuiesiorpaMma.

JonoHUTEIbHAS YACTh

Ilpu eévinonnenuu 3adanus 9 3anumume x00, 000CHOGAHUE PEUIEHUA U NOJIYUEHHDbLI
omeem.

9. (3 6ayma) P16010B MpOMIIBLT HA JIOJKE OT NMPUCTAHU HEKOTOPOE PAcCTOSIHUE BBEPX IO
TEUEHHUIO PEKH, 3aTeM OpOCHIT SIKOPbh, 2 Yaca JIOBUJ PHIOY M BEpHYJICS 0OpaTHO Yepe3 S 4acoB OT
Hauaia myTemecTBus. Ha kakoe paccTosiHUE OT MPUCTaHU OH OTIUIBUI, €CJIM CKOPOCTb TEUCHHS
pEeKu paBHA 2 KM/4, a COOCTBEHHAasi CKOPOCTH JIOAKH 6 km/u?

4.2.2. 3anaHus 1J151 OLCHKH 3HAHMI U YMEHHMH /ISl TEKYLero KOHTPOJIsA

Texkymuil KOHTPOJIb IPOBOAATCS BO BPEMS ayAUTOPHBIX 3aHATUN II0 MAaTEMaTUKE B
COOTBETCTBUU C Yy4eOHBIM IIaHOM M paboueit mporpamMmbel O]l «MartemaTHka» MO BCEM
pazznenaM nporpamMmel. TeKylmui KOHTPOJIb COCTOMT U3 JBYX 4YacTed: TEOPETUYECKOU U
npakTruueckoi. [Ipu 3ToM oOyuaromyecs Moxy4yaroT 1B€ OTMETKH.

TeopeTnueckas 4acTb MPOXOAUT B ()OpME YCTHBIX OTBETOB: OOYYAlOIIHECS BHITSTUBAIOT
MATh KapTOUYEK C BOMPOCAMH, JAIOT TOJIHBIA OTBET (CO CIHCKOM BOIPOCOB OOydYaromuecs
3HAKOMSATCS B HavaJie U3yueHUs pasjiena).
IlIkana nepesooa 6ann06 6 ommemku no NAMUOANTLHOU cucmeme

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

«4» (xopowo) 4

«5» (omauuno) 5

3anaHusl MPaKTUYECKOW YacTh (KOHTPOJbHBIE PAa0OTHI) YACTUYHO B3STHI U3 OTKPHITOTO
Oauka EI'D u BIIP o maremaruke.

Ha BbInosiHEHUE KOHTPOJBHOU paboOThl MO MaTeMaTuke Aaercs 1 akagemuueckuil yac (45
MUHYT).
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KoHTponbHast paboTa cOCTOUT uX 2-X yacTell. B mepBoit yactu npejyraraeTcs BHITOJHUTH 4

3aJaHuA

— BbIOpaTh MpaBWIBHBIA OTBET M3 YETHIpEX IMPEIUIOKEHHBIX. Bo BTOpoil wactu

MpeIaraeTcsl BBIMOJHUTD 6 3aaHui — 0(DOPMUTH XOJI PEIICHUS U 3aicaTh MOJyYeHHBIA OTBET.
3a mpaBWILHOE BHITIOJHEHHE JIFOOOTO 3aJaHUS TEPBOM YaCTH OOYYAIOIIUICS IMOTydaeT
oauH Oamna. [IpaBriIbHOE BBITIOTHEHHE 3aJaHU BTOPOM YacTH OIleHWBaeTcs 2 Oamtamu wid 1
0aJyIOM 32 YaCTUYHOE PEIICHHE.
bainel, momyueHHBIE 3a BCE BBITIOJIHCHHBIE 33JIaHUS, CYMMHUPYIOTCSI.

LlIkana nepesooa 6a1106 6 ommemKu no NAMUOANTLHOIU cucCmeMe

Ommemka Yucno 6annoe,

Heo0xX00umoe 01 NOJIYUeHUs OMMEmKU

«3» (y008.) §8-10
«4» (xopowio) 11-13
«5» (omauyno) 14-16

M e

®© =R

Ilpsamvie u nnockocmu, KOOPOUHAMbBL U BEKHIOPbL 6 NPOCHMPAHCINEE
Teopernyeckne BONPOCHI:
Coopmymnupyiite Teopemy [udaropa.
[Tepeuncaure ocHOBHbIE (PUIYPBI B IPOCTPAHCTBE.
[Iepeuncanre cnocoObl 3a4aHUs INIOCKOCTH.
IIponomxure Teopemy: «Ecam ogHa W3 OBYX  MapajuleNbHBIX  HPSIMBIX
NEPIEHIUKYJISIPHA INIOCKOCTH, TO...».
IIponomxure Teopemy: «Ecinu 1Be napajuiesbHble INIOCKOCTH NIEPECEKAIOTCS TPEThEN,
TO...».
Cdopmynupyiite onpeaeseHie JByrpaHHOro yria.
PackpoliTe MOHATHE «YTOJI MEXAY HPAMBIMUY.
[lepeuncnure B3aMMHOE PacIioyIOKEHNE ABYX MPSAMBIX B IPOCTPAHCTBE
Kakwue npsiMple Ha3bIBAIOTCA NAapAJUIEIBbHBIMU B IPOCTPAHCTBE?

. Kakue npsiMble Ha3bIBalOTCS CKpEIIMBAIOIIMMHUCS B IPOCTPAHCTBE?
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Kakwue npsimbie Ha3bIBalOTCS NEPIEHIUKYISIPHBIMU B IPOCTPAHCTBE?
[lepeuncnure B3aMMHOE PacCIIOIOKEHHUE IPSIMON U IJIOCKOCTH B IPOCTPAHCTBE.
Packpoiite NOHATHE «YTOJl MEXY NPSAMOU U INIOCKOCTBIO.

Packpoiite noHsITHE «IIapaIENBHOCTD IPSIMOM U IIJIOCKOCTH.

Packpolite moHATHE «IIEPIIEHINKYISAPHOCTD MPSIMON U IIIOCKOCTH.
[Iepeuncnure B3aMMHOE PaCIOIOKEHUE ABYX INIOCKOCTEN B IPOCTPAHCTBE.
Packpoiite NOHATHE «YrOJ MEKIY MIOCKOCTAMMI.

Packpoiite noHsTHE «IIApAIEIBHOCTD INIOCKOCTEW».

Packpoiite NoHsATHE «IEPIEHAUKYIIIPHOCTD TNIOCKOCTEW».

Kak HaliTu paccTosiHUE OT TOUKH 10 IPSMOM?

Kak HaiiTu paccTosiHUE MEXAY IPSIMBbIMU?

Kak HaiiTu paccTosiHue MEXAY IUIOCKOCTSIMU?

[Iponoikure onpenenenue: «llepneHauKyIsp — 310. .. ».

IIponomxure onpenenenune: «HakimonHas — 310...».

[Iponomxure onpenenenne: «IIpoekuus HAKIIOHHOM — ATO...».

[Iepeunciure cBOKCTBA MAPAJUIEIBHOIO IPOEKTUPOBAHUS.
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27. Y3 yero cocTOUT NpAMOYTOJIbHAs CcTeMa KOOPAMHAT B IPOCTPAHCTBE?
28. Ecnu TOYKa JISKUT B IJIOCKOCTH X)), KaKasi KOOpAUHATA y Hee HyseBas?
29. IlpuBenuTe npuMep KOOPIAMHAT TOUKU A, KOTOpas JIEKUT HA OCH Z.

30. PackpoiiTe MOHATUE «BEKTOPY.

31. Kakue BeKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU?

32. Kakue BEKTOpbI Ha3bIBAKOTCS MEPIEHANKYJIIAPHBIMU?

KoHnTpoabHas padora
IlepBas yacTb
Ilpu pewenuu 3ad0anunt 1-4 3anuwiume npasulbHBLL Omeem U3 Uemblpex

nPeOI0IHCEHHBIX.

1. (1 Gamn) Pacmudpyiite KpaTkyro 3amnuch: a€p.

A) TOYKa a mMpUHAUISKUT TuIockocTuf; b) Touka a mpuHamexur npsamoiifS; B) npsamas a
npuHaUISKUT iockocTuf ; I') mpsimas a nmepecekaeT MmIoCKOCTh .

2. (1 6ann) Ipsameie AB u CJ1 ckpemuatores. Kakoe pacnonoxxenue umerot npsimoie AC

u BJ1?
: A) nmapannensHbie; b) neprnenaukynspasie; B) ckpemuBatores; ') mepecekatorcs.

3. (1 6amn) Kakue u3 Bextopos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) konmnuHeapHbie?

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

4. (1 6amn) Hamst touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oOTpe3Ka
spnsieTcs Touka M(0,3,4)?

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

Bropasi yactb

Ilpu évinonnenuu 3ad0anuii 5-10 3anuwiume x00 peuienus u nOJIY4YeHHBLI OMEENn.

5. (2 6anna) Yepes koHupl oTpe3ka AB u ero cepeanny M mpoBesieHbl mapajieibHbIe
MpsiMble, TIEPECEKAIOIINE HEKOTOPYIO MJIOCKOCTh B ToUuKax A, B; u M. Haiinure nnuny orpeska
MM,, eciin otpe3ok AB He nepecekaet miockocTs U eciu AA;=6,8cm, BB =7,4cM.

6. (2 6amna) IIpsameie AC, AB u AJ] nonapHo nepnennukynsipusl. Haiinute orpesok C/I,
eciiu AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 OGamma) (2 Oamma) [awer BekTopwel a(-6,0,8) , B(-3,2,-6). Haiimute ckamsipHoe
MIPOU3BE/IEHNE BEKTOPOB.

8. (2 Gamna) Haweptutrs xy6 ABCJIAB,Ci[,. Iloctpouts Touky Ke€ AB, Touky M€
H1,C, orpe3ok PE € A\B,C..

9. (2 6anna) [Ipu kakuX 3HAUCHUSAX 1 BeKTopHEI (4,n,2), é(1,2,n) MepPHEHANKYISIPHBI?

10. (2 ©6amma) Odopmute nuct Oymaru A4 BepTUKAIBHBIMUA, TOPU30HTAIBHBIMH,
HAKJIOHHBIMH JIMHUSMU, UCTIONIb3YS Pa3HbIC IBETOBBIC OTTCHKH.

Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkuyuu

TeopeTnyeckue BONpPOCHI:
1. UeMy paBeH yroJi B OJIUH pajiiaH?
2. B kakux 4YeTBepTIX TPUTOHOMETPHUYECKOTO Kpyra (QYHKIUS y=sinX MPUHHMAET
MOJIOKUTENbHbBIE 3HAUCHUA?

43



s @®EIEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA30OBATEJIbBHOE CMK
,7@ _ VUPEXXIEHVE BBICIIIETO OBPA3OBAHISI PTYTUC
N «POCCUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET

TYPU3MA U1 CEPBVICA»
PryTUC Aucm 44
3. B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra GyHKIUS Y= COSX MPUHUMAET
OTpUIaTeNIbHbIE 3HAUCHUS?
4. ITponomxure onpexnenenue: «CUHYC OCTPOTro yria — 3TO...».
5. [Iponomxure onpenenenne: «KoCHHYyC OCTPOTo yriia — 3To...)».
6. IIponomxure onpenenenne: « TaHreHC OCTPOTro yIiia — 3T0.. ..
7. CdopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.
8. Yemy paBHO npousBeneHue tgx*ctgx?
9. UYemy pasen sin(2x)? ChopMmyaupyiTe MpaBUIo BEIYUCICHUS.
10.  Yemy pasen cos(2x)? Chopmynupyiite npaBuiIo BHIYUCICHHUS.
11. [Tepeuncanre TpUroHOMETpUUECKUE (PYHKINH, YKAKUTE UX TIEPHOIBI.

12.  UYemy paBeH nepuoj GyHKIHUH y=c0s(4x)?
13. €My paBeH nepuoa PyHKIuu y=cos(x/4)?

14. Omnpenenure 001acTh 3HaAUEHUS QYHKINH Y=3c0S(5X)?

15. [Tepeunciute criocoObI pemeHrss TPUTOHOMETPUYECKUX YPaBHCHUM.

16.  PackpoiiTe aaroputM penieHHsi OJHOPOAHBIX TPUTOHOMETPUYECKUX YpaBHEHUI
MIEPBOTO MOPSIKA.

17.  PackpoiiTe aaroputM peuieHHsl OJHOPOAHBIX TPUTOHOMETPUYECKUX YpaBHEHUI

BTOPOTO IMOpAAKA.

KoHnTpoabHas padora
IlepBas yacTb
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHoLL OMeEem U3 Yemoipex nPeodl0HCeHHbIX.

AB
1. (1 6amn) B AABC cosC=E. Kaxkas u3 cropon siBisiercst runorenyszo AABC?

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

2. (1 6amn) Yriom kakoit uetBepTH saBisieTcs yroa a=410°?7
A)LB)IL; B)IIL; ) IV.

3. (1 6amn) Kakue u3 GyHKIMHA ABIAIOTCS YETHHIMU?

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

4. (1 6amn) [lepuon pyHKIMN y=sinx?

A)n/2; b)2m; B)4m; ') m
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Bropast yacthb

Ilpu eévinonnenuu 3adanuii 5-10 3anumiume x00 pewieHus u NOJIy4eHHbLIL OMEEm.

. T T
5. (2 6amna) Beraucnure: sin— + cos—.

2 2

6. (2 6amna) Halinute 3HaueHNE BRIPAKEHUS 4arccos—2 - 4arcsin(—72)

o] o]
7. (2 6anna) Halinure 3HaueHne BbIpasKeHUS Ttg13™-tg77".

8. (2 6ana) PemuTe ypaBHEHHE COS X =

2

KOPEHb YpaBHEHUS.

9. Pemre ypaBHenue sin® x - 4 sin x + 3 =0.

10. ITocTpoiiTe rpaduk TpUroHOMETpHUECKOM PyHKITMU y=2 Sinx

PN R =

9

10.
1.
12.
13.

Ilpou3eoonasn u nepsooodpasznas yynkyuu

Teopernyeckne BONPOCHI:
ITponomxure onpenenenue: «lIpousBogHas — 310...».
PackpoliTe reOMETpUYECKHI CMBICI IIPOU3BOIHOM.
Packpoiite ¢uznueckuii cMbICT TPOU3BOAHOM.
Ilepeuncnure npaBuiia BEIYUCIEHNS TPOU3BOJHBIX.
Yemy paBHaA MPOU3BOHAS CTETIEHHON QpyHKIMNU?
Yemy paBHaA IPOU3BOIHAS IPOU3BEICHUS?
Yemy paBHA MPOU3BOHAS YaCTHOTO?
YeMy paBHA IPOU3BOIHAS CIOXKHON PYHKIUU?
Chopmynupyiite npu3Hak Bo3pacTaHus (pyHKINU.
Coopmynupyiite npu3zHak yObIBaHUS (PYHKIIUH.
Cdhopmynupyiite mpu3HaKk TOUKU MaKCUMyMa (YHKIIHH.
CoopmynupyiiTe npu3HaK TOYKH MUHUMYMa (QYHKIIUH.

CocraBeTe AJITOpUTM  PCHICHUA 3aJa4 Ha HaXO0XICHUSA HauOOJILIIErO

HaMMCHBIICTO 3HAYCHUA (py'HKI_II/II/I Ha OTpCSKC?

14.

CocTaBbTe QIrOpPUTM HCCIIEIOBAaHUS W TMOCTpoeHHs Trpaduka (yHKIUU

IIOMOLIBIO TPOU3BOIHOM.

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

[Tpomomxute onpenenenune: «Pynkus F(x) HazpBaeTcs ...».
PackpoiiTe reoMeTpruuecKuil CMbICI OIPEIeIEHHOI0 HHTEerpaa.
[Tpomomxute onpenenenue: « KpuBoaMHEHHAS TpAIEIUS — 3TO...».
Coopmynupyiite popmyny Herotona-Jleliouuna.

B uewm 3axmrouaercst oOutuii BUI Bcex mepBooOpa3HbIX?
[TepeuncanTte npaBuiIa BEIYUCICHHUSI HHTETPAJIOB.

KoHTpoanLHasi padoTa
IlepBas yacTh

1 . .
—. 3anuIIuTe HAMMEHBIITHM IT0JI0OKUTEIIHHBIN

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npasunbHblil OMeem U3 Yemuipex nPeoioHceHHbIX.

1.

(1 6amn) Yemy paBHa IpOU3BOIHAS QYHKIMH Y=2X>?
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A)y'=5x;B)y=6x;B)y'=6;T) y'=6x°

2. (1 Gamn) Io xaxoii 13 HOpMyII BEIYHCIISCTCS IPOU3BOLHAS YACTHOTO?
o (U U vy . .
A) (utv)=u+v’; b) (uv)=u'v+uv’; B)(;) =7 D)= (ex) g ).

3. (1 6amn) Pemmre ypasuenue f'(x)=0, ecm f(x)=3x> — 6x +4. Bribepure 0oTBET.
A)1;Bb)-1;B)4;T) -4.

4. (1 6amm) OGmwmii BUI BCeX mepBooOpa3HbIxX s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropast yacth
Ilpu évinonnenuu 3a0anuii 5-10 3anumwiume x00 peuienus u nOJIYYeHHBLI OMEENn.
5. (2 Oamwra) MarepuanpHasi TOYKAa JBIDKETCA MNPSMOJMHEHHO 10  3aKOHY

1
x(t) = Zt2+t—10

(rme Xx— paccTosiHHE OT TOYKH OTCYeTa B MeETpax, !— BpeMs B
CEKyHJIaX, U3MEPEHHOE C Hayajia JABIOKEHHs). B Kakod MOMEHT BpeMeHH (B CEKyHIaX) ee
CKOpOCTh ObL1a paBHa 5 M/c?

6. (2 6amna) Ha pucynke m3o0paxén rpaguk GpyHKIUU y =f(X) U KacaTelbHas K HEMY B

TOYKE ¢ abcuuccoi xo. Halinure 3HaueHne mpou3BOHON PYHKIIUU f(X) B TOUKE Xo.
YA

7. (2 6anna) Pemnte HepaBeHcTBO: X*-16 < 0
8. (2 O6amma) Ha pucynke wmzoOpaxeH rpaduk ¢yHkimuu y=f(x), omnpemenéHHOW Ha
unTepnane (—3; 11). Haiinure Haumensiniee 3Hauenne GyHKUUU f(x)Ha otpeske [2; 9,5].
y

A 1  w=flz)
/N
EEE I\
3 | AR .
) : LA |
ANAN \|

9. (2 6amna) Ha pucynke u3o0paxén rpaduk HEKOTOpoi GpyHKImu Y — f(x) (nBa myua ¢
oOmielt HadambHOM TOuKOH). [loNB3ysICh PUCYHKOM, BBIUHCIIUTE F (8) —F (6)9 rae F (x)_
0JlHa U3 N1epPBOOOPA3HBIX QYHKIUU f(x).
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YA
8 |

1

|

|

|

|

|

{

I
1 I

| S
0] 1 78 X

10. (2 Oamma) ®upme «Jlu3aliH+» BBIIENAIOT y4aCTOK 3eMid Iuiomanpio 100 M2
[Ipennararotr yeTbipe yyacTka pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil yyacTtok
ono0put aupexTop Gupmbl «Jlu3aitH+»», yauThiBas, 4T0 HEOOXOAMMO OyAeT MOCTaBUTH 3a00p
1o nepuMeTpy?

Mmuozocpannuku u mena epauieHus
Teopernyeckue BOIPOCHI:

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

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

3. [Tponomxure onpenenenue: «IIpsMOyroapHbIN MapauieNenunex — 3To. .. ».

4. [Tponomxure onpenenenue: «Kyo —310...».

5. ITponomxure onpenenenue: «Ilupammuna — 3to...».

6. ChopmynupyiiTe CBOWCTBO O MIPOTHBOJIEKAIIUX I'PAHIX Hapajiesienue/a.

7. CoopmynupyiiTe CBOWCTBO O JHATrOHAIAX MapauleIenuIeaa.

8. CdhopmynupyiiTe CBOHCTBO O TUArOHAIH U JTHHEWHBIX pa3Mepax MpsSMOYTOJIEHOTO
napajuiesenumnesa.

9. Kakas npusma Ha3bIBaeTCs NpsMOit?

10.  Kakas nmpusma Ha3bIBaeTCs MPABUIBHOMN?

11.  PackpoiiTe noHsATHE «IIpaBUIIbHAS TUPAMUJIA.

12.  Yro Takoe anogema npaBUILHON MUPaMHIbI?

13. B ueM ominuue NOJHOM NOBEPXHOCTH IPU3MBI OT IIOJHOW ITOBEPXHOCTH
nupamubi?

14. ChopmynupyiiTe TeopeMy O BBIYHCICHUM OOKOBOM TIOBEPXHOCTH MPSIMOU
IIPU3MBI.

15. ChopmynupyiiTe TeoOpeMy O BBIYHUCICHHUH OOKOBOM IMOBEPXHOCTH MPABWIBHON
MUPAMHU/IBL.

16.  HaszoBute mnpeamersl u3 Bamied NpodecCHOHATBLHOW NEATENbHOCTH, KOTOpPbIE
UMEIOT (HOPMBI MHOTOI'PAaHHHUKOB.

17. [Iponomxure onpenenenue: «Llummaap — 310...».

18. [Tponomxure onpenenenue: «Konyc — 310...».

19. [Iponoikute onpeneneHue: «Y CEYEeHHbIN KOHYC — 3TO. .. ».

20. [Iponomkure onpenenenue: «Illap —3710...».

21. Urto siBNIsI€TCS BHICOTOM YyCEUEHHOTO KOHYyca?

22. Yo sBNSAETCS OCEBBIM CEUCHUEM LIMIUHIPA, KOHYCa, YCEUEHHOT0 KOHYyca, mapa?

23. [lepeuncnure eqMHULIBI U3MEPEHHUS IIJIOLIAAN, O0BEMA.
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24. Uemy paBHO OTHOIICHHE IUIOMIAZCH TOBEPXHOCTEH TMOJOOHBIX GUTYp B
IIPOCTpaHCTBE?
25. Yemy paBHO OTHOIIEHHE 00BEMOB MOAOOHBIX (PUTYpP B MPOCTpPaHCTBE?
26.  HazoBute npeaMeTsl U3 Balel mpohecCUuOHATBHON JesITeIbHOCTH, KOTOPBIE

UMEIOT (POPMBI TEJ BpALCHHUS.

KouTpoJanHasi padora

IlepBas yacTb
Ilpu pewenuu 3ad0anuint 1-4 3anuwiume npasuibHBLL Omeem U3 Uemblpex

nPeOI0IHCEHHDBIX.

I. (1 6amn) B kakux equHMUIIaX U3MeEpsieTCsl 00bEM MHOTOTpaHHUKA?
A) B metpax; b) B kyOuueckux merpax; B) B kBampaTtHbix Mmerpax; [) B IByrpaHHbIX

rpagycax.

2. (1 6amn) [Tnomaae MONMHOM MOBEPXHOCTH MPU3MBI BEIUUCIIACTCS 110 popmyIie:

A) S =860k + 2 Soeii.; B) S60k =P, *H; B) S = B6ok + S Soei; I') S60x =2P,*H.

3. (1 6amr) Yrto sBIsSETCS OCEBBIM CEYCHHEM KOHYyca?

A) paBHOOEIpEeHHBIN TpeyroabHUK; b) paBHOOeApeHHAs Tpanerus; B) npsmoyronsHuk; )
MPSIMOYTOJIbHAS TPATICIIHSL.

4. (1 6amn) Kakas ¢urypa momyyaercs mpu BpalIeHHH TPSIMOYTOJBHOTO TPEYTrOJIbHUKA
BOKpYT OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennsiit konyc; B) nupamupa; I') yceuennas nupamua.

Bropas yacrth
IIpu eévinonnenuu 3a0anuii 5-10 3anumume xo00 pewienusa u noJy4eHHbIIL Omeem.
5. (2 Ganna) PeGpo ocHOBaHMS MPaBUIBHOW TPEYroJibHOW mupaMuisl 3 M, anodema OM.
HaiinuTe momaas 60KOBOM MOBEPXHOCTU MUPAMU/IBI.
6. (2 6amna) /IBe cTopoHbl mapaierorpaMMa OTHOCATCs Kak 3:17, a mepuMeTp ero paBeH
40. HaiimuTe 60TBIITYI0 CTOPOHY MapajuieorpaMmma.

/D / |
A B
7. (2 6anna) IIpssMOYTroJIbHUK CO CTOpPOHAMHU 8 CM W 3 CM BpamaeTcsi BOKPYT OOJbIIEH
cTopoHbl. Haiimute 00beM, Tuioma M 60KOBOM U MOJHOM MOBEPXHOCTEH MOIYYSHHOTO Tena.

8. (2 Oamma) Haiigute 00BEM MHOrorpaHHuKa, H300paxEHHOIO Ha pUCYHKE (Bce
JIBYTPaHHbIE YTJIbI IPSMBIE).

48



s ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATE/TbHOE CMK
bz _ VUPEXTIEHVE BBICIIIETO OBPA3OBAHVIS PIYTUC
‘%@ «POCCUNCKNN TOCYOJAPCTBEHHBIV YHUBEPCUTET
TYPU3MA U CEPBUCA»
PryTUC Aucm 49
3

9. (2 6amra) Knuenty He00X01MMO, YTOOBI B KOMHATE 00s13aTEILHO IPUCYTCTBOBAIA O0OBEMHBIC
AIIEMEHTHI JleKopa ImuHAprueckoir (opmel. I[loctpouts u3 Oymarum Mojenb HUIHMHIPA.
Pasmepsl nnsi mocTpoeHus BBIOpATh CAMOCTOSTENIBHO, C YYETOM TOTO, YTO COOTHOUICHHE
paanyca K BBICOTE JIOJKHO OBITh 1:2.

10. (2 6amna) PaccunTaTh KOJTMYECTBO 2-X KHUJIOTPAMMOBBIX 0aHOK KPAacKHW HYXHO KYIHUTh ISt
OKpalIMBaHKs [MIMHAPUYECKOTO cBOIA mojasajia. Pacxon kpacku 100 r ua 1 m>. Cuntath n=3.

Cmenennasn, nokazamenvHasn u a02apugmuyeckasn Qynkuyuu
TeopeTnyeckue BONpPOCHI:

1. ChopmynupyiiTe onpeaeneHne CTeeHHOW (DyHKITHH.

2. [Tepeuncanre CBOWCTBA CTEMEHHON (DYHKIIMH

3. ChopmynupyiiTe onpeeneHne mokazaTeaIbHON QyHKITUH.

4. [Tepeuncanre CBOWCTBA MOKa3aTeNbHON (PYHKIIUU

5. Cdhopmynupyiite onpesnenenue gorapubmMudeckon GyHKIUH.

6. [lepeuncaure cBONHCTBA JOrapuPMUUECKON (HYHKITHH.

7. [Tponomxkure onpenenenue: «Jlorapudm — 310...».

8. Yemy paBeH jorapu@m mpou3BeacHUs?

9. UYemy paBeH jorapudm 4acTHOTO?

10.  IIpuBeaure mpuMepbl Jorapu(pMUUECKON CIUpPATH B MPHUPOJE U B OKPY’KaIOLIEM
MHUpE.

1. Ha 4to HeoOXomuMo oOpaTHTh BHUMAHUE TpPH PEHICHHH HPPAIHOHATHHOTO
YpaBHEHUS YETHOM CTETICHU?

12. Yemy paBeH KOpeHb YETHOM CTENEHU U3 oTpuuareabHoro yucna? [lpusennre
puMep.

13. Uemy paBeH KOpeHb HEYETHOW CTETNEHHW W3 OoTpuiarenbHoro uucna? IlpuBenute
IIpUMEp.

14. Ha d4ro crour oOpaTUTh BHHUMAHUE IMpPHU PELICHUH JIOTApUPMUUYECKUX HU
UppalMOHATIBHBIX, APOOHO-PAIMOHANBHBIX YPABHEHUI U HEPAaBEHCTB?

15. B uem 3axiouaercs rpaduuecKuil crnocod penieHus ypaBHeHUH.

KourpoJjanHas padora
IlepBast yacTh
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Ilpu pewenuu 3ad0anunt 1-4 3anuwiume npasuIbHBLL Omeem U3 Uemblpex
nPeOI0IHCEHHBIX.

1. (1 6am) Mexay KakuMH AByMs HATYPAJIbHBIMH YUCIIAMH HAXOIUTCS 9HCIO v 197
A)19u20;b)2u3;B)18u19;I') 3 u 4.
2. (1 6ann) Ha pucynke u3o0paxén rpaduk ¢ynkmmu Buna f(x)=a*. Haiimure 3HaueHue
12).
VA

filx)y=a"

i T
o

ol 1. %
A) 25.; B) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6amn) Kakas u3 ¢yHKIMIT BO3paCcTalOT Ha BCEH 00JIACTH ONpeIeICHHS?
A) f(x)=log X; B) f(x)=0,7"; B) f(x)=x’; T f(x)='"81%.
2x—3
x+7
A) (-7; 1,5); B) (-o0; -1,5), (7; +o0).; B) (-1,5; 7); T') (-o0; -7), (1,5; +0).

4. (1 6at) Ykaxute oGnacts onpenenenus Gpyuxuun f x| =Ig

Bropasi yactb
Ilpu evinonnenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u NOJIY4YEHHbLIL OMEEm.
4% 1110 44°
5. (2 6amna) Haiinure 3Ha4YeHNE BHIpAKECHUS ' )
6. (2 6auta) CKOJIBKO LETBIX PENICHUH UMEET HEPaBEHCTBO 1<7*'<49?

7. (2 6ayna) Haitnre kopens ypasrerns 105 (4+x)=2.
8. (2 6amma)) PaccrosiHMe OoT HaOMIOAATENs, HAaXOMSIIErocs Ha HEOOJbIIOW BbhICOTE h
KHJIOMETPOB HaJ 3eMJIEH, 10 HaAOII0JaeMOl UM JIMHUW TOPH30HTA BBIUUCISIETCS MO (Gopmyre

[ =+V2Rh .
, tne R=6400 kM — paauyc 3emun. C Kakoil BBICOTBI TOPU3OHT BHUJIEH Ha
paccrosinuu 48 xkunomeTpoB? OTBET BbIpa3UTE B KUIOMETPAX.
9. (2 6amna) B xome pacnmaga paadoaKTHBHOTO HM30TOMA €r0 Macca yMEHbBIIAeTCs II0

m(t) =mg-27"/T,
3aKOHY rzie mo— HaudajbHas Macca U30TOMa, { — BPEMsl, MpoIIeAliee OT
HayaJlbHOTO MOMEHTa, / — TepuoJ MoJjlypacrnajga. B HauanbHbIi MOMEHT BpeMEHU Macca
n3orona 184 mr. Ilepnon ero momypacnana coctasiser 7 MmuH. Halinure, yepe3 CKOJIBKO MUHYT
Macca u3orona Oyzer paBHa 23 MT.
10. (2 6anna)Hatioume 3naueHue sbipadxcenus log; 108 +1og, 2

Inemenmul meopuu eeponmnocmeﬁ U MAMEMAmMuU4ecKoll CMamucmuKu

TeopeTnyeckue BONpPOCHI:
1. [Tponomxkure onpenenenune: «CinydaitHoe coObITHE — 3TO...». [IpuBeauTe npumep.
2. [TpuBenuTe MpUMep TOCTOBEPHOTO COOBITHSI.
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3 [TpuBenuTe mpuMep HEBO3MOKHOTO COOBITHSI.

4 [Tpomomxute onpenenenue: «BeposTHOCTD CIy4aifHOTO COOBITUS — ATO. ...
5 ChopmynupyiiTe IpaBUIIO HAXOKIEHHUS CI0KESHUS BEPOSITHOCTEH.

6. CdhopmynupyiiTe mpaBmIIO YMHOKEHUS BEPOSITHOCTEH.

7 Kak naiitu cpennee apumMeTnueckoe YuciaoBoro psijaa’?

8 Kax naiitu Mmeauany 4ynucioBoro psja?

9. Kak BerumcisieTcst pasmax 4McioBoro psaa?

10.  Jlns gero Hy>XHbI quarpaMMsl, Tpaduku? [lepeurcnure BUABI TUarpaMM.

11.  IlpuBenutre mnpumepsl NPOSIBIEHHS 3aKOHA OOJBIIMX YUCENT B MPUPOJHBIX
SIBIICHUSIX.

12.  IlpuBenurte nmpuMepsl MPOsBICHUS 3aKOHA OOJIBIINX YHCEN B O0IIECTBEHHBIX
SIBJICHUSX.

13.  Yro m3yuaer cratuctuka?

14.  Ilpomomxute onpenenenue: «CodyeraHue — 3To...».

15. IIponomxkure onpenenenue: «Pasmeleue — 3To...».

16.  Ilpomomxure onpenenenue: «IlepecranoBku — 3T0...».

KoHTpoanLHasi padoTa
IlepBas yacTh

Ilpu pewenuu 3a0anun 1-4 3anuwiume npagunvHLLL OMeEem U3 Uembvlpex
npeo1oIceHHbIX

I. (1 6amr) Kakux coObITHii HE OBIBa€T B TEOPUH BEPOSITHOCTEH?

A) cnyuaiinbie; b) Heciyuaiinbie; B) noctoBepHbie; I') HEBO3MOXKHBIE.

2. (1 6amr) CoObITHE, KOTOPOE TPU BHITIOJIHEHUH OIMPEICICHHON COBOKYITHOCTH yCIIOBUA,
00513aTeJIbHO MTPOU3OMUIET - ITO:

A) cnyuaiinoe; b) Heciyuaiinoe; B) nocroBepHoe; I') HeBo3MoOKHOE.

3. (1 Oamm) BepoATHOCTh cHOy4yallHOTO COOBITHA €CThb HEOTPHULATENIFHOE YHCIIO,
3aKJIFOUEHHOE MEX1y YHCIaMHu:

A)Oul; b)Ou100; B) -1 u 1;T) -100 u 100.

4. (1 6amn) I'pynmupoBka — 3710...

A) ynopsiioueHHe €AMHUI] COBOKYHNHOCTH MO0 Tpu3Haky; b) pasOuenue enuHuI
COBOKYITHOCTH Ha TPYMNIbI 1O Mpu3HaKy; B) o0obmenne enuuununbix (aktoB; I') o0oOuieHue
eIMHUYHBIX PU3HAKOB.

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u nOJIYYeHHBLIL OMEENn.

5. (2 6amma) B oduce nuzaifHEpCKOro areHTCTBA HAXOIATCS 8 TOCETHTENEH >KEHCKOTO
noja u 2 myckoro. OnpenenuTs BEPOSITHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS
MY KYHHA.

6. (2 6ana) Ha xondepenuuto npuexanu 2 yueHslx u3 I'epmanuu, 3 n3 Cepbun u 7 u3
[sewapun. Kaxaprii w3 HUX AemaeT Ha KOHGEpeHIMH OaWH aokiaan. [lopsmok mokimamoB
onpenensercs jxepeObéBkoi. Hailaure BEpOATHOCTH TOrO, YTO IMSATHIM OKAXETCS JIOKJIAJ
yueHoro u3 Cepouu.

7. (2 6anna) Mama, Tumyp, /Inana, Koctss 1 AHTOH Opocuiu xKpeduii — KoMy JOCTaHeTCs
MPOEKT 1o odopmileHuIo cBajebHoro 3ana. Haiinure BeposTHOCTH TOrO, YTO MPOEKT TOUHO HE
Oy/eT BBIOTHATH AHTOH.
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8. (2 6anna) B amuke Tpu KpacHbIX U TpU CUHUX (iiomacTtepa. diomacTepbl BBITACKUBAIOT
[0 ouepeau B ciaydalHOM mopsake. KakoBa BEpOATHOCTb TOTO, 4TO IEPBBIA pa3 CUHUM
¢domacTep NOSIBUTCS TPETHUM IO CUETY?

9. (2 6amna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure mony psiga
U cpesiHee apuMeTndecKoe psja.

10. (2 6amna) [Ipu aHanM3e 1EHOBBIX MPEANOYTEHUH KIMEHTOB TU3aiHEPCKOTO areHTCTBA
NOJy4YeHbl JaHHbIE, MPEICTABICHHbIE B TaOiauIe: [0Jsi KIMEHTOB, NpHOOpETAIoIMNX
JIU3aHEPCKUE yCIyIM OAMHAKOBOTO Ha3HA4YECHUS, HO Pa3iau4HOM LeHsl. Haiitu Moy ciydaiiHON
BEJIMYMHBI. X — LIEHBI IPOJIaBAEMBIX 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

4.2.3. 3ananus 1J151 OLEHKH 3HAHUI U YMeHMi 115l py0e:KHOTr0 KOHTPOJIsI
IlepBas yacThb
Ilpu pewenuu 3a0anun I1-4 3anuwiume npagunvHLLI OMEem U3 Uemovlpex

npeo.flOcheHHblx.

1. Jansr Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMeET cepelnHa oTpe3ka AB —
Touka M?

A) M(0, 3, 4); b) M(2, 3, 4); B) M(0,- 3, 4); I') M(O0, 3,- 4).

2. (1 6amn) Ipsmeie AB u CJ] mapamnensabie. Kakoe pacronokenne uMeroT mpsimbie AC
u BJ1?

A) napamensHslie; b) nepnenaukyinspuasie; B) ckpemupatores; I') nepecexkatorcs.

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

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

4. (1 6amn) Ha pucynke m3zobpaxeH rpaduk npousBogHon ¢yHkmmm y=f(x). [Ipu xaxom

3HaYeHUH X (YHKIUS MPUHUMAET CBOE Hanboublliee 3HaUeHre Ha oTpeske [-4; -2] ?
..ll

Sor=fx)

=Y

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

Bropasi yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anumwiume x00 peuienus u nOJIYYeHHBLIL OMEENn.
5. (2 6anna) Yepes koHupl oTpe3ka AB u ero cepeanny M mpoBejieHbl mapaienbHbIe
npsiMble, IEpeCeKaroIIe HEKOTOPYIO TUIOCKOCTh B Toukax A, B; u M,. Halinute nnuHy oTpeska
MM,, ecniu otpe3ok AB He nepecekaer miockocTh u eciu AA =6 cm, BBi=4 cm.
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6. (2 6anna) JlaHbl TOYKH A(6,7,§1)_ , B(8,2,6). Haitnure nnuny Bektopa AB.

7. (2 6amna) Haiinure tglat 2 ) " eem t2 @ =0,5.

8. (2 6amwa) MarepuanbHas TOYKa JBMXKETCS HPSIMOJIMHENHO 10 3aKoHy X(t)=t>-13t+23
(roe x — paccTosiHME OT TOYKU OTCUYETa B METpax, { — BpPeMs B CEKyH/1ax, U3MEPEHHOE C Hayaa
IBUXKEeHH ). B kakoit MOMEHT BpeMeHH (B CEKyHax) ee CKOpoCTh ObuTa paBHa 3 m/c?

9. (2 6anna) ana pynkuums f(x)= 3x*+1. Uemy pasua F(1)?

10. (2 Oamnma) Pemmre ypaBHeHue cosx=1. B oTBeT 3amuimuTe HAMMEHBIIUN
HEOTPHULIATEIIbHBIN KOPEHb.

4.2.4. 3ananus 1J151 OLEHKHN 3HAHMI U YMeHHMH /Il IPOMEKYTOYHOM aTTecTanum (3K3aMeH)

Ha BeImosmHeHHe THCHMEHHOW JK3aMEHAIMOHHOW paboThl MO MaTemMaTuke maercs 4
acTpoHOMHUYecKkux 4yaca (240 MUHYT).

DK3aMeHAIMOHHAs pad0Ta COCTOUT MX 2-X YacTeH: 00s3aTeIbHON U JOTIOTHUTEIHHOM.

OOs13aTenbHAsE 4YacTh COACPXKHUT 3aJaHUsl MHUHHUMAIBHOTO O00S3aTENhHOTO YPOBHS,
JTOTIOJTHUTEIbHAS 9acTh — 00JIee CI0KHBIE 3aJaHusl.

[Tpu BBIONHEHUH 3a/1aHUN 00s3aTeIBLHON YacTH TpeOyeTcs MPeACTaBUTh XOJ PEUICHUS U
yKa3aTh TOJYYCHHBIH OTBET. 3a MPaBUIBLHOE BBITIOJHEHUE JIO00TO 3aJaHus W3 005S3aTebHON
gactu oOydaromuiicss moiay4yaere oauH Oamr. I[lpu BeIMOTHEHMH 3aJaHUS U3 JOMOTHUTEIHHOM
YacTH HEOOXOAMMO MOIPOOHO OMHCATh XOJ PEIICHHUs M JaTh OTBET. [IpaBMIIbHOE BBHITOJTHECHUE
3aJlaHUil JTOTIOJTHUTENBHOW YacTH OIleHWBaeTcs 3 Oamramu wim 1-2 GammamMu 3a 4aCTHMYHOE
perieHue.

bainnel, mony4yeHHbIE 32 BCE BHINIOJHEHHBIE 33/IaHUS, CYMMUPYIOTCSI.

Illkana nepesooa 6a1106 6 ommemKu no NAMUOANTbHOU cUCeEMe

Ommemka Yucno 6annos,
Heo0xXo0umoe 0 NOJIY4eHUs OMmMEmKU
«3» (y008.) 6-9
«4» (xopowio) 10-14
(e meHee 00H020 3a0aHUs U3 OONOJIHUMENbHOU YaACmu)
«5» (omauuno) bonee 14
(He menee 08yX 3a0anull U3 OONOJHUMENbHOU Yacmu)

DK3amenayuonnvle 3a0aHUA NO MAMEMAMUKe
Qosi3aTe/ibHAS YACTh
Ipu BrImoTHeHUH 3aganmii 1-12 3anumuTe X0/ pelieHusi ¥ NoJy4eHHbIH 0TBET.
1. (1 6ann) Beraucaure: 2sin(m/6)+2cos(n/3)
2. (I 6ann) Ha pHCYHKE JKHPDHBIMH .,

TOYKaMH IIOKa3aHO CYTOYHOE€ KOJHMYECCTBO OCaAKOB, 4=

BbIMaaaBIux B Dmucte ¢ 7 mo 18 gexadpst 2001 roxa. ;5 ff ‘n\

Ilo TOPU3OHTATIM YKa3bIBalOTCA 4YHCJIIa MECAla, Mo =0 / |

BEPTUKANH — KOJMYECTBO OCAJKOB, BHINABIIUX B - R

COOTBCTCTByIOH_[I/Iﬁ ACHb, B MUWJIUMCTpax. I[J'If{ 15 ! ]".II

10

05 —

T 8 9 10 11 1z 1= 14 15 18
JJI

17
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HArJSITHOCTH JKUPHBIE TOYKM HAa PHCYHKE COCIWHEHBI JuHHMeW. Omnpenenurte 1Mo pPUCYHKY,
CKOJIBKO JTHEH BhINanasio 6osiee 2 MUJUTUMETPOB OCAIKOB?

3. (1 6ann) CToMMOCTB YCIYT 4acTHOTO Iu3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,
CKOJIBKO CTOWJIM YCIIYTH JU3aifHepa 10 MOJ0pOoKaHus, ecliu nocie kKineHT 3amiatui 55000py6?
4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOOi, 5 ¢ BapeHbeM U 4 ¢ BulHel. FOns

HayTraj BBI6I/IpaeT OIWH IMUPOKOK. Haiigute BCPOATHOCTH TOI'O, YTO OH OKAXKETC C BUIIIHEH.

5. (1 6ann) Haiinute 3HaueHue BolpaskeHus log,2 + log, 32
6. (1 6ann) Haiimure KOpeHb ypaBHEHHS 7-6x=7.
7. (1 6ann) Pemure HepaBeHcTBO 2¥° > 64. B OTBET 3amMIINTE HAMMEHBIIEE
TIOJIOKHUTEITHHOE YUCIIO.

X432 1

8. (1 6ann) Haiinnte KOpeHb ypaBHEHHS o
y:Ex4—6x2+7x—1

9. (1 6ann) Haiimure ponssoanyio GpyHKmn B Touke x=0: 4
10. (1 6ann) Kactpromns, odpopMiieHHas MO0 WHAMBUAYaTLHOMY 3aKa3y, uMeeT Gopmy

mMHAapa. Beicora kactpronu 35 cM, nuamerp ocHoBaHus 20 cM. Paccumrtaiite BMECTUMOCTB
JTAHHOM TOCY/bl, JEJICHHYIO Ha TT.

11. (1 6ann) Haiinure niomaas GUrypsl, 1300paXxeHHOM Ha pUCYHKE
\
\
: \
2 \
= .
12. (1 6ann) Teno mBrxkercs 1o 3akoHy S(t)=3t*+5t (M) Haiitu ckopocTs Tena 4epes

Ic mocne Havana ABUKEHUS.
JonoJHUTEIbHANA YACTh

IIpu eévinonnenuu 3adanun 13-16 3anuwiume x00 peuwteHusA u NOJIYYEHHbLI OMeem

13. (3 6anna) Beraucnure miomaab yyacTka cToJjia, OTBEJCHHOTO IS IPE3eHTAlMU paboT
nuzaiiepa Bacuius, nepuMeTp KOTOPOro OrpaHMYMBAIOT JIMHUHA Y=X"-2X-2 U

y=-x*+2. Beimosuute yeprexk. OTBET AalTe B KBAAPATHBIX METPAX.

14. (3 6aana) Pemmte ypaBHenme sin’x - 2sinx=0. B oTBeT 3ammimure KOJIUYECTBO
pelIeHni, IpUHaAIekKaIuX NpoMexKyTKy [0; 47T .]

15. (3 6anna) Haiinute 00beM MHOTOTpaHHHUKA, U300pa’keHHOT0 HAa PUCYHKE (Bce
JIBYTPAHHBIE YTIIbI psIMbIE).

2

1

b

2

16. (3 6anna) 3axa3 Ha 126 OTKPBHITOK MEPBHIN JU3aliHEP BBHINOIHSIET Ha 5 4acoB ObIcTpee,
yeM BTOpOoH. CKOJIbKO OTKPBITOK 3a Yac M3rOTaBJIMBAET MEPBBIN U3aiiHep, €CIM U3BECTHO, YTO
OH 32 YaC MOXET IPUTOTOBHUTH HA 5 OTKPBITOK OOJIbIIIE BTOPOTO?
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5.YCJIOBUs PEAJIM3ALINU TPOI'PAMMBI JUCHHUTTJINHDBI

5.1. Ins peanuzaniuyl nporpaMmbl y4eOHOW AMCHUIUIMHBI JOJDKHBI OBITH MPETYyCMOTPEHbI
CJICYIONIHE CIeIIHaTbHbIC TOMEIICHUS:

Peanu3zanus nmporpaMMbl AUCHUIUIMHBI TPEOYET HANUYHS y4eOHOTO KaOWHEeTa MaTeMaTHKH.

O6opynoBaHue yu4eOHOr0 KaOMHeTa:

- MOCA/IOYHBIE MECTa MO KOJMYECTBY O0YUaIOIINXCS;

- pabouee MeCTO TpenoIaBaTers;

- KOMIUIEKT Y4eOHO-HarJIsIIHBIX TIOCOOHIA;

- KOMIUIEKT 3JICKTPOHHBIX BUIEOMATEPHAJIOB;

- 3a/1aHus JJ11 KOHTPOJIBHBIX paboT;

- po(h)e€CCHOHAITLHO OPUCHTUPOBAHHBIC 3a/1aHUS;

- MaTepHualbl HK3aMeHa.

TexHUUeckue cpecTBa O0yICHUS:

- HepCOHaHBHBIﬁ KOMIIBIOTCP C JIMIUCH3UOHHBIM IIPOTrPaAMMHBIM O6€CH€‘-ICHI/IGM;

- IPOEKTOP C IKPAHOM.

6.UndopmanmonHoe odecredeHue peaau3anun NPporpamMmmbl

Jns peanuzanuMu TporpaMMbl  OMOIHOTEUHBIH (OHJ 00pa3oBaTEIbHON OpraHU3aIUU
YKOMIUICKTOBaH TI€YaTHBIMH W/WIIM DIJIEKTPOHHBIC 00pa3oBaTeNbHBbIE W HH(MOPMAIMOHHBIE
pecypchl, peKOMEHIOBaHHBIE Ul HCIIONB30BaHMA B 00pa30BaTENbHOM IpoOIecce, HE CTapiie
ISITH JIET C MOMEHTA U3IaHusL.

6.1. OcHoBHEBIE NeYATHLIEC H3TAHUSA

Amumos, 1. A. MatemaTtuka. Anrebpa 1 Hadalla MaTeMaTHYECKOTO aHaJIn3a.
bazoBeIii ypoBeHs : 31ekTpoHHas ¢popma yuedbHoro nocodbus aius CI1O / 1. A.
Anmumos, M. A. Tkauéa, FO. M. Konsrun. - Mocksa : [Ipocsemienne, 2024. - 463
c. - ISBN 978-5-09-107569-4. - Tekct : anexTpoHHsbIi. - URL:
https://znanium.ru/catalog/product/2125328

AranacsH, JI. C. Matemaruka. ['eomeTpusi. bBa3oBblii ypoBeHb : 371€KTPOHHAS
dopma yuedbHoro mocoodwus st CI1O / JI. C. AranacsH, B. @. byrysos, C. b.
Kanomues. - Mocksa : [Ipocsemienue, 2024. - 193 c. -ISBN 978-5-09-107571-7. -
Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/2125327
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