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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI TV CIHUILIVHBI
MATEMATHKA

1.1 Mecro AUMCHMIUVIMHBI B CTPYKTYpe OCHOBHOW  00pa3oBaTe/ibHOH  NPOrpamMMbI:
VYyebnas mucnurmHa «MaTeMaTrukay SBIseTCs 00s3aTeIbHOM YacThi0 OOIe00pa30BaTEIBLHOTO MK
OCHOBHOH mpodeccnoHabHON 00pa30BaTENbHON MPOTPaMMBI 10 CIICIHUATHHOCTH IO CIEIHUATHHOCTH
38.02.07 bankoBckoe 1eno.

Pabowas mnporpamma aucuuIuiMHBL paspaborana B coorBercTBHH ¢ PI'OC cpemgnero obmiero
obpazoBanus ¢ yaetom ®I'OC CIIO no cnenmansHoct 38.02.07 bankoBckoe aeno.

Jucuumimna Hanpasiena Ha popmupoBanue OK no cnerpansaocTr 38.02.07 bankoBckoe nemno:

Koo komne- Haumenosanue komnemeHyuu
menyuu
OK 01. Bri6upaTh criocoObl pemieHus 3a1a4 npodecCHOHATBHON JIeATENbHOCTH, MPH-
MEHUTEIBHO K Pa3JIUYHbIM KOHTEKCTaM

1.2 LHean u nJIaHUpyeMble Pe3yJabTAaThl 0CBOCHUS TUCIUTLIMHBI:

Conepkanue mporpaMMbl 0OIIe00pa30BaTEIbHON AUCIHUIUIMHBI «MaTtemaThuka) HanpaBiIeHO Ha
JOCTHKEHHUE PE3yIbTaTOB €€ M3yueHus: B cooTBeTcTBUM ¢ TpeboBaHusmMu @I'OC COO c¢ yyetom mpo-
deccuonanpHoM HanpasienHoctu GI'OC CIIO.

1.3 Iliianupyemble pe3yJibTaThl OCBOCHHUSI 0011e00pa30BaTe/bHON JMCUUILIMHBI B COOTBET-
crBuu ¢ PIroc COO

OOumme (IMYHOCTHBIE H MeTaNpeAMeTHbIE) Pe3yJIbTaThl
- TOTOBHOCTH K TPY/AY, OCO3HAHUE IIEHHOCTH MacTepCTBA, TPYI0IIO0HE;
- TOTOBHOCTh K QKTUBHOW NEATEIHHOCTH TEXHOJIOTUYECKOW M COIMANLHOW HAIMpPaBICHHOCTH, CIIOCO0-
HOCTh UHUIIUUPOBATh, INIAHUPOBATH U CAMOCTOATEIILHO BBITIOJIHATH TaKyIO €SI TEIILHOCTD;
- HHTEpEeC K pa3InudHbIM chepam nmpodeccHoHaTbHON AesITeNbHOCTH,
OBJaieHHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMU A€HCTBUAMM:
a) 0a30BBIC JJOTUYECKHE ICHCTBUS:
- CaMOCTOSITEIHFHO (POPMYJIMPOBATH U AKTYAJTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAaHUSA JUIS CpaBHEHUS, Kiaccupukamuu u o0o01e-
HUS,
- ONIPEEIIATH LIeNU AEATENbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUH UX JOCTUKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX;
- BHOCUTb KOPPEKTHBBI B IEATEIIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM, OLIEHUBATh PUCKU
MTOCJIEACTBUH JIeATETbHOCTH,
- pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:
- BIIQJICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOW U MPOESKTHON AESITENbHOCTH, HABBIKAMU Pa3pelICHUs
npo0Jem;
- BBISIBJIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3U U aKTyaJIU3UPOBaTh 3a7ady, BbIIBUTaTh TUIIOTE3Y €€ pelie-
HUS, HAXOJUTh apTyMEHTHI JJIA JOKA3aTelbCTBa CBOMX YTBEPIXKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUHU
pELIeHUS;
- aHAJM3UPOBAThH MOYYCHHBIC B XOJ€ PEIICHUS 3a7a4d PE3yIbTaThl, KPUTUYECKH OIEHHWBATh UX JOCTO-
BEPHOCTbh, POrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;
- YMETh MIePEHOCHUTH 3HAHUSI B TIO3HABATEILHYIO U IPAKTUUYECKYIO 00JIACTH KU3HEACATEIHHOCTH,
- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
- BBIJIBUTATh HOBBIE HJICH, NTPEJIaraTh OPUTHHATIBHBIC TIOIXO0/IbI M PEIICHUS;
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U CIIOCOOHOCTH UX MCMOJIb30BaHMS B MIO3HABATEILHON U COLMATBHON MPAKTHKE

B 00/1acTH eHHOCTH HAYYHOI'0 MO3HAHMA:

-c(hopMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOTE KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUDE;

- COBEpPILIECHCTBOBAHHE S3bIKOBOM M YMUTATENBCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOJCHCTBHS MEXIY
JIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHME IICHHOCTU HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYILECTBIISITH NMPOEKTHYIO U MCCIIEIOBa-
TEIbCKYIO IeATEIbHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

OBi1ajjeHNe YHHUBEPCAJIBLHBIMH YU€OHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIQJIETh HABBIKAMH IOJIy4eHHUs MH()OPMAIMHM W3 MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCY-
HIECTBIISATH MOUCK, aHAJIN3, CHCTEMAaTU3alIUI0 U UHTEPIIPETALIMIO HHPOPMAIMH PA3TUYHBIX BUJIOB U POpM
NPECTABIICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IMYHbIX (popMaTax ¢ yueToM Ha3HauYeHHUs UH()OpPMALUU U 1eNIeBOI ayUTOPHH,
BBIOMpAsi ONITUMAIIEHYIO ()OPMY TIPEACTABICHUS U BU3yaIU3allNH;

- OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpPMAIMH, €€ COOTBETCTBUE MPABOBBHIM M MOpPAJIbHO-
THYECKHM HOpMaM;

- HCTIOJIb30BaTh CPeCTBa NHPOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUH KOTHUTHB-
HBIX, KOMMYHHKATUBHBIX U OPTraHU3AaIMOHHBIX 3a/1a4 C COOJII0ICHEM TpeOOBaHUN SPTOHOMHKH, TEXHU-
K1 0€30IaCHOCTH, TUTHEHBI, pecypcocOepesKeHusl, IPABOBbIX U ATUYECKUX HOPM, HOPM HHGOPMAIUOH-
HOIi 0€30IMaCHOCTH;

- BJIaJIETh HaBBIKAMU PACMO3HABAHUS U 3aIIUTHI MH(GOpMaLUU, HHOOPMALIMOHHON 0€30MaCHOCTH JTUYHO-
CTH

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- ¢(OPMHUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

- CIIOCOOHOCTH OIEHUBATh CUTYAIIUIO M TIPUHUMATh OCO3HAHHBIE PEIICHUS, OpPUEHTHPYSICh HA MOPATbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- 0CO3HAHME JIMYHOI'0 BKJaJla B IOCTPOEHUE YCTONUMBOrO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSIM H (WJIH) APYTUM YIEHAM CEMbH, CO3/IaHUI0 CEMBbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHUS LIEHHOCTEH CeMeHHON >KM3HM B COOTBETCTBUU C TPAAMLUSAMHU HApOJIOB
Poccuu;

OBi1ajeHNe YHHBEPCAJIbHBIMH PeryJsiTUBHBIMU /1€ CTBUSIMM:

a) CaMOOpTaHMU3aIUS:

- CaMOCTOSATEIBHO OCYIIECTBIATH MMO3HABATEIBHYIO NEATEIbHOCTh, BBISBISATH MPOOJIEMBI, CTaBUTh U
(dbopMynHpoBaTh COOCTBEHHBIE 331a4H B 00Pa30BaTEIBHON eI TEIPHOCTH U )KU3HEHHBIX CUTYAIIHX;

- CAMOCTOSATEJIBHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEIITOYTECHHI;

- TaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

CIOCOOCTBOBaTH (POPMHUPOBAHUIO W TPOSIBICHUIO MIMPOKON SPYIUIIMKA B Pa3HBIX 00JACTAX 3HAHWH, 1TO-
CTOSIHHO TIOBBIIIATh CBOI 00pa30BaTeIbHBINA U KYyIbTYpHBIA YPOBEHB;

0) CaMOKOHTPOJIb:

UCTIONIE30BATh IPUEMBbI peIeKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;

- YMETh OILIEHMBATh PHCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHS M0 UX CHIDKEHUIO;

B) DMOIIMOHANLHBIA WHTEIUIEKT, MPeNnoaralomui chopMUPOBAHHOCTD:

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOIIEH CTpEMIIEHHE K JOCTIKEHHIO TIeNTH M yCIeXy, ONTHMU3M, WHHUIIU-
aTUBHOCTb, YMEHHE JIeHCTBOBATh, MCXO/Isl M3 CBOMX BO3MOXKHOCTEHH;
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- OMIIaTUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE APYTHX, YUUTHIBATh €ro
IIPH OCYIIECTBICHUY KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO M CONICPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCThH BBHICTPAaWBATh OTHOILEHUS C APYTUMU JIFOJIbMH, 3a-
OOTHUTKCS, MPOSIBIISITH UHTEPEC U pa3peraTh KOH(PIUKTHI

TOTOBHOCTbh K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPE/ICIICHUIO;

-OBJIa/ICHHE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, TPOSKTHON M COITMAILHOM IeATEIHbHOCTH;
OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU ACHCTBUAMMU:

0) coBMECTHasl I€SITEIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh MPEUMYILECTBA KOMaHAHON 1 UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATB LIEJIM COBMECTHOM JIEATENBHOCTH, OPTraHU30BBIBATh U KOOPJAUHHUPOBATH JECUCTBUA IO €€ J10-
CTH)KEHHUIO: COCTaBIIATH IJIaH JIEHCTBUH, paclpeesaTh POk ¢ Y4eTOM MHEHUH YYaCTHUKOB 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJAUHUPOBATH U BBINOJHATH paObOTy B YCIOBHUSX PEaTbHOr0, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE MOBEJCHUE B PA3JINYHBIX CUTYyalUsX, IPOSBIATH TBOpYE-
CTBO ¥ BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMHU ACHCTBHUAMM:

T) IPUHATHE ce0s1 U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTyYMEHTBI IPYTUX JIFOAEH MPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFOJIEH HA OMIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa

B 06.1acTH 3¢cTeTHYECKOr0 BOCIIUTAHUSA:

- 9CTETUYECKOE OTHOUICHHE K MHUPY, BKIIIOUasi SCTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA,
CropTa, Tpy/Ja U OOIIECTBEHHBIX OTHOIICHHIA;

- CIIOCOOHOCTh BOCIPHHHMMATDH Pa3jMyYHbIe BUABI MCKYCCTBA, TPAJAUIIUUA U TBOPUYECTBO CBOETO U APYTUX
HapOoJ0B, OIIYIIAaTh SMOLIMOHAIBHOE BO3/IENCTBUE UCKYCCTBA;

- yOeXKJIEHHOCTh B 3HAUMMOCTH I JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO M MUPOBOTO UCKYCCTBA, IT-
HAYECKUX KYJIbTYPHBIX TPAIULIMI U HAPOJIHOTO TBOPUYECTBA;

- TOTOBHOCTB K CAMOBBIPQXEHUIO B Pa3HBIX BUJAX HUCKYCCTBA, CTPEMIICHHUE IIPOSIBIIATH KAUECTBA TBOPYE-
CKOM JIMYHOCTH,

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU ACHCTBUAMM:

a) oOIeHue:

- OCYIIECTBIIATh KOMMYHHKAITUHN BO BCeX cpepax KU3HU;

- pacro3HaBaTh HeBepOaIbHBIE CPE/ICTBA OOIIEHHUS, TOHUMATh 3HAYEHUE COIIMAIBHBIX 3HAKOB, Pacro3Ha-
BaTh MPEINOCHUIKH KOH(PIUKTHBIX CUTYallUi U CMr4aTh KOH(IUKTHI;

- Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCMOJb30BAHUEM SI3bIKOBBIX CPEACTB

- OCO3HaHME 00YJAIOIIUMUCS POCCUICKON IPaskIaHCKON UICHTHYHOCTH;

- IEJICHAINIPABICHHOE Pa3BUTHUE BHYTPEHHEH MMO3UIMH JIMYHOCTH HA OCHOBE JTYXOBHO-HPABCTBEHHBIX
neHHocred Haponos Poccuiickoit denepanuu, UCTOPUYECKUX U HALMOHAIBHO-KYJIBTYPHBIX TPaIULIUAN,
(GbOpMHpPOBaHUE CHUCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, aHTHKOPPYIIITMOHHOTO MHPO-
BO33pEHUS, MPABOCO3HAHUS, YKOJIOTHYECKON KYIbTYPhI, CIIOCOOHOCTH CTaBUTH IEIH U CTPOUTH KU3HEH-
HBIE TIJIAHBI;

B yacTu rpaxIaHCKOro BOCIMTAHUSA:

- 0OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEN, yBaXKCHHUE 3aKOHA U TTPABOTIOPSJIKA;

- IPUHATUE TPAIUIIUOHHBIX HAIIMOHAIBHBIX, O0IIEYETIOBEYECKIX T'YMaHUCTUIECKUX U IEMOKPATHUECKUX
IIEHHOCTEI;

- TOTOBHOCTh MPOTHBOCTOSITh MACOJIOTHH SKCTPEMHU3Ma, HAI[MOHATIN3Ma, KCEHOPOOUH, NUCKPUMUHAIIUI
M0 COIMAJIHBIM, PEJTUTUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM MPU3HAKAM;
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- TOTOBHOCTbh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpECax I'pa)kJIaHCKOro OOIecTBa, y4acTBOBATh B
caMOyIpaBJIeHHH B 00111e00pa30BaTeIbHON OpraHu3alny U JeTCKO-IOHOIIECKUX OpraHu3alusix;

- YMEHUE B3aUMOJEHCTBOBATh C COIIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMH U Ha3zHa-
YEHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1€ATEIbHOCTH;

IaTPUOTHYECKOr0 BOCIIUTAHUS:

- c¢(hOpMUPOBAHHOCTh POCCUMCKON Tpa)KIaHCKOW HACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iiepell PoIMHOM, rOpAOCTH 32 CBOM Kpail, CBOKO PouHYy, CBOM S3bIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE MHOIOHALIMOHAIBHOTO Hapoa Poccuu;

- LIEHHOCTHOE OTHOLICHUE K I'OCYIapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IIPUPOJHOMY HACIIECIUIO,
NaMATHUKaM, TpaJulMsIM HaponoB Poccum, noctmxenussMm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHO-
JIOTUAX U TPYAE;

- ujeiiHas yOeXJEHHOCTb, TOTOBHOCTh K CIY)K€HHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cynp0y;

OCBOEHHBIE 00YYAIOIIMMHKCS MEXKIPEIMETHBIEC MOHATHS U YHUBEpCAbHbIE yueOHble elcTBUs (peryms-
TUBHBIE, [103HABATEIIbHBIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTh MX HUCIIOJIb30BAHMSI B TO3HABATENILHON U COIIMANBHOM MPAKTHUKE, TOTOBHOCTh K CAMOCTOS-
TEJIHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW JESATEIbHOCTH, OpraHU3alMi y4eOHOTO COTpY/I-
HUYECTBA C MEAArOTHYECKUMU PaOOTHUKAMU U CBEPCTHUKAMU, K YUACTHIO B TOCTPOCHUU MHAUBUYalb-
HOU 00pa30BaTeNbHON TPACKTOPHH;

- OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIeI0BATENbCKOM, TPOEKTHOM U COLIMANTbHOM e TEIbHOCTH

- HE IPUHUMATh JICHCTBUSI, IPUHOCAIIUE BPE OKPYKAOLIEH Cpelie;

- yMeTh MPOTHO3UPOBATH HEOIATOMPUSITHBIE HKOJIOTMUYECKUE IOCIEICTBUS MPEANPUHUMAEMBIX JEi-
CTBHM, IPEAOTBPAIIATH UX;

- PaCLIMPUTH OIIBIT ACATEIBHOCTU YKOJIOTUYECKON HAIIPABICHHOCTH;

- pa3pabaTbIBaTh IUIAH pEelIeHUs MPOOIEMBbl C YUETOM aHaAJIM3a UMEIOIINXCSl MaTepUaIbHbIX U HEMaTepu-
aJbHBIX PECYPCOB;

- OCYILECTBJIATH L€JIEHAIIPABICHHBIN MOUCK IIEPEHOCa CPEACTB U CIIOCOOOB JIeHCTBUS B IIpodeccroHalb-
HYIO Cpeny;

- YMETbh NIEPEHOCUTh 3HAaHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

- NIpeAJIaraTb HOBBIE NPOEKTHI, OLICHUBATh UJIEU C MO3ULMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON
3HAYMMOCTH;

- J1aBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE
Pe3yabTaTOB LEISIM.

JucnuiimHapHble (IpeAMeTHbIE) pe3yJIbTaThbl 00yYeHHs:

-BJIaJIETh METOJIaMU JI0Ka3aTeNIbCTB, alTOPUTMAMU peIlleHus 3a7a4; yMeHue GopMyJInpoBaTh onpesaesne-
HUS, aKCUOMBI M TEOPEMBI, IPUMEHATh UX, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKACHUS B XOJ€ PEIICHUS
3a/1ay;

- YMETb ONEepUpPOBaTh MOHATUAMU: CTETIEHb YMCIA, JOrapu(M UYUCIIa; YMEHUE BBINOJIHATH BBIYHCICHHUE
3HauUE€HUN U MpeoOpa3oBaHUs BBIPAKEHUN CO CTEMEHSMU U Jorapudmamu, npeoOpa3oBaHHs JAPOOHO-
palMOHANbHBIX BBIPAKEHUN;

- YMETh ONEepUpOBATH MOHATHAMH: PallMOHAJIbHBIE, UPPALMOHANIbHBIE, ITOKa3aTeIbHbIe, CTENICHHbIE, JIO-
rapupMHUECKue, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONepUpOBaTh MOHATUSAMHU: (PYHKLHMSA, HempepbiBHas (YHKIUS, IPOU3BOJHAs, MepBooOpa3Hasd,
OTIpe/IeIeHHBId MHTErpall; yMeTh HAaXOJUTh MPOM3BOJHBIE 3JIEMEHTApHBIX (YHKIUM, UCIONb3Ys Clpa-
BOYHbIE MaTepuajbl; HCCIEAOBAaTh B MPOCTEHIIMX chydasX (YHKIMHM HAa MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIIME U HaUMEHbIINE 3HAUeHUS (DYHKIMNA; CTPOUTH I'papKH MHOTOWIEHOB C HCIIOJIb30BaHHUEM
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annapaTra MaTeMaTHYeCKOro aHalK3a; IPUMEHSTh POU3BOJAHYIO IIPU PELICHUH 3a]a4 Ha JIBUXKEHUE; pe-
IaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 33J]aud Ha HauOOJbIINE U HAaUMEHBIINE 3HAYCHUS, HA HAXO0XKICHHE
IIyTH, CKOPOCTU U YCKOPEHMUSI;

- YMETh ONEPUPOBATh MOHATHAMHU: pallioHaNbHAs (QYHKINA, TOKa3aTelbHas (yHKINA, CTeTIeHHas (yHK-
1us, Jorapupmuyueckas GyHKUUsA, TPUTOHOMETpUUECKUEe (YHKLUHU, OOpaTHbIe (PYHKIMH; YMEHHUE CTPO-
UTh TPaQUKH U3yYEHHBIX (DYHKIIHHA, UCIOIB30BATh IPpaMKU MIPH U3YYECHUH MPOIECCOB U 3aBUCUMOCTEH,
IIpY peIleHUH 3a/1a4 U3 APYruX y4eOHbIX MPEAMETOB M 331a4 U3 peaslbHOM JKU3HU; BhIpaXxaTh (popMyia-
MU 3aBUCHMOCTH MEXAY BEIMUYMHAMU;

- YMETb pelliaTh TEKCTOBBIE 33Jjaud PAa3HbIX TUIIOB (B TOM YMCJI€ HA IIPOLEHTHI, TOJU U YacTH, Ha JBHXKe-
HHE, paboTy, CTOMMOCTh TOBapOB U YCIIyT, HAJIOTH, 33[a4i U3 O0JIACTH YIpaBJICHUS JIUYHBIMU U CEMEH-
HbIMU (PMHAHCAMH); COCTABIIATh BBIPAKEHUS, YPAaBHEHHsI, HEPABEHCTBA M UX CUCTEMBI 110 YCJIOBUIO 3a]1a-
YH, UCCIIE0BATh MIOJYYECHHOE PEIICHHE U OLEHUBATh IIPAaBJONO00HOCTh PE3yIbTATOB;

- YMETh ONEPHPOBATH MOHATHUSAMU: CpellHee apu(MeTHyecKoe, MeauaHa, HauOobllee U HauMEHbIIee
3HA4YEeHHUs, pa3Max, JAUCIEPCHsi, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOTO HAOOpa; yMETh M3BIIEKATh, HHTEP-
peTUpOBaTh MHPOPMALUIO, IPEICTABICHHYIO B Ta0iMLaxX, Ha JAMarpamMmax, rpagukax, OTpakaroLlyko
CBOMCTBa pealibHbIX IMPOLIECCOB U SBJIEHUH; MPEACTaBIATh MHPOPMALMIO C IMOMOILBIO TAOJIUIl U 1Ha-
rpaMM; HMCCIel0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YUCIIEe ¢ IPUMEHEHHEM IpaduuecKux METOJI0B U
AJIEKTPOHHBIX CPE/ICTB;

- YMETb ONEepUPOBaTh MOHATUAMU: CIyYaliHBIH OIBIT U CIy4alfHOE COOBITHE, BEPOATHOCTh CIIy4aiHOI'O
COOBITHS; yMEHHUE BBIYHUCIATH BEPOSITHOCTD C MCIIOJIB30BaHUEM Ipa)UIeCKUX METOAOB; MPUMEHSATH Gop-
MYJIbl CJIO’KEHHSI U YMHOKEHHsI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U (POPMYIIBI TP PELLICHUH 3a]a4;
OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMH BEIWYHMHAMH; YMEHHE IMPU-
BOJIUTH NPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBLIMX YUCEIl B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSX;

- YMETh ONEPUPOBATh MOHATUIMH: TOUKA, MPsAMasi, MIIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN Yroi, CKpe-
IMBAIOIIMECA NPAMBIE, APAJUIEIbHOCTh U NEPIEHIUKYIIPHOCTD MPSMBIX M IUNIOCKOCTEH, Yroa MEXIy
IOPSIMBIMH, YTOJI MEXY MPSMOM U MJIOCKOCTHIO, YIOJl MEXKIY MIIOCKOCTSIMH, PACCTOSIHME OT TOYKHU JI0
IUIOCKOCTH, PACCTOSIHUE MEXy NPSMBIMH, PACCTOSHUE MEX]Y INIOCKOCTAMHU; YMEHHUE UCIIONIb30BaTh IIPU
pelIeHny 3a7ad U3ydyeHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHHUE OLEHUBATh pa3Mepbl OOBEKTOB
OKPYKaIoILEro MUpa;

- YyMETh ONEepUPOBATh MOHITUSIMH: MHOTOIPDAHHHUK, CEYEHHE MHOIOIpaHHUKA, KyO, mapajuielenurne,
npu3Ma, nupaMuaa, GUrypa 1 NoBepXHOCTh BpallleHus, IWINHAP, KOHYC, ap, cdepa, ceueHus GUrypsl
BpallleHus1, IJIOCKOCTh, Kacarouiasics chepsl, IMWIMHAPA, KOHYCA, IJIOL[aJb MOBEPXHOCTHU MHPAMUJbI,
IPU3MBbI, KOHYCa, IIMJIMH/Pa, TUIOMaab chepbl, 00beM Ky0a, MpsIMOYroJIbHOTO Mapajulesenumnesaa, nupa-
MUbI, TPU3MBIL, HWIMH]IpA, KOHYCA, 11apa; yMEHNE N300pakaTh MHOTOTPAHHUKHN U TIOBEPXHOCTH Bpallle-
HUS, UX CEUEHMS OT PYKH, C IMOMOILUBIO YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; YMEHHE
pacrno3HaBaThb CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABAThH TPABUIIbHBIE MHOTOI'PAaHHUKY;

- YMETh ONEepUPOBATh MOHATHIMHU: JBHKEHHUE B MIPOCTPAHCTBE, M0100HBIE (PUTYpHI B IPOCTPAHCTBE; UC-
M0JIb30BaTh OTHOIICHKE TUIOIIA /IeH TOBEPXHOCTEN 1 00beMOB MOJOOHBIX (GUTYp MPHU PELICHUH 3a/1a4;

- YMETb BBIYUCIATH F€OMETPHUUECKUE BEIMYUHBI (JJIMHA, YTOJI, IUIOIIA/lb, 00bEM, IUIOMIAh MOBEPXHO-
CTH), UCIIOJNIB3YS U3yUeHHbIE (POPMYIIBI M METOMBI;

- YMETh ONEPUPOBATh MOHATHAMU: NMPSAMOYIOJIbHAs CUCTEMa KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOpJMHATHI BEKTOPA, CKAJIIPHOE MTPOU3BEACHUE, YTOJl MEXIY BEKTOpaMH, CyMMa BEKTOPOB, ITPOU3BeEIe-
HUE BEKTOpa Ha YMCJIO; HAXOIUTh C IMOMOUIbIO M3YYEHHBIX (OPMYN KOOPAMHATHI CEPEIHHBI OTpPE3Ka,
paccTosiHue MEX]y IBYyMSI TOUKaMU;

- YMETb BBIOMpaTh MOAXOJAIIMNA M3YYEHHBIH METOJ| JAJIsl pPElIeHMs 3a/lauM, paclo3HaBaTh MareMaTHue-
ckue (aKkThl U MaTeMaTUYECKHe MOJENU B MPUPOJHBIX U OOIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; yMe-
HUE MPUBOANTD IIPUMEPBI MATEMATUUYECKUX OTKPBITHIM POCCUICKON 1 MUPOBOW MaTEMaTHUECKON HAYKH.
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- YMETh ONIEPUPOBATh NOHATUAMMU: OIIPEIEICHHUE, aKCHOMA, TEOPEMA, CIEICTBUE, CBOMCTBO, IPU3HAK, 10-
Ka3aTeJIbCTBO, PAaBHOCWIIbHBIE (POPMYITMPOBKH; yMEHUE (HOPMYITHUPOBATh 0OOPATHOE U MPOTHUBOIOIOKHOE
YTBEPXKACHHUE, IIPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI, UCIOIb30BaTh METOJ MAaTeMAaTUYECKOM MHAYK-
LIMY; IPOBOJIUTD JJOKA3aTEJIbHbIE PACCYXACHUS MPU PELIEHUU 3ajay, OLIEHUBATH JOTMYECKYIO MTPaBUIIb-
HOCTb PacCyXJICHUN;

- YMETh ONEPUPOBATh MOHITUIMH: MHOXECTBO, ITOJAMHOXECTBO, ONEpalMi HaJl MHOXKECTBAMHU; YMEHUE
MCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aInapar JUisl OIMCAaHUs PEaJbHBIX IPOLIECCOB U SIBICHUN NPU
pelIeHNH 3a/1a4, B TOM YHUCIIE U3 IPYTUX YUECOHBIX IPEIMETOB;

- YMETb OIIEPUPOBAThH MOHATUAMU: Ipad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHHE 3a-
JIaBaTh U OMUCHIBATh rpadbl pa3InYHBIME CIIOCOOAMH; HCIIONB30BaTh Ipadbl IPU PELICHUH 33/1a4;

- YMETb CBOOOJIHO OIEpUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA, YUCIO COYETAaHUM, YUCIIO Tepe-
CTaHOBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIE (AKThl U PACCYXKACHUS I PELICHUS
3az1ay;

-yMETh OIEpPUPOBATh MOHATUSAMU: HATYPAJIbHOE YHUCIIO, LIEJI0€ YUCI0, OCTATOK IO MOAYIIO, palliOHab-
HOE YMCJIO, UPPALMOHAIBHOE YMCIIO, MHOKECTBA HATYPAJIbHBIX, LEJIbIX, PALIMOHAJIBHBIX, NE€HCTBUTEIIb-
HBIX YHCEJ; YMEHUE UCII0Ib30BaTh PU3HAKH JI€IUMOCTH, HAMMEHBIINNM OOLIUI 1eUTENh U HAUMEHbIIEee
o0miee KpaTtHoe, anroput™M EBKiIWaa npu peleHuy 3a1ay; 3HaKOMCTBO C Pa3IMYHBIMU HNO3ULIMOHHBIMU
CUCTEMAaMHU CUHMCIICHUS;

- YMETb CBOOOJTHO ONEpUPOBATh MOHATHIMMU: CTENEHb C IIEJIbIM I10Ka3aTelleM, KOpeHb HaTypalbHOI cTe-
II€HU, CTENEHb C PAllMOHAIbHBIM [10KA3aTEJIEeM, CTEIIEHb C AEUCTBUTEIbHBIM (BELIECTBEHHBIM) [TOKA3aTe-
JeM, Jiorapudm 4ucia, CHHyC, KOCUHYC U TAHT€HC IPOM3BOJIBHOTO YHCIIA;

- YMETb OIIEpUPOBATh MOHATUSMU: TOKIECTBO, TOKIECTBEHHOE IIPE0Opa3oBaHue, YpaBHEHUE, HEPaBEH-
CTBO, CCTEMa ypaBHEHUN M HEPABEHCTB, PaBHOCWIBHOCTb YPaBHEHUI, HEPABEHCTB U CHUCTEM, paluo-
HaJlbHbIE, HppalMOHalbHbIE, IOKa3aTeJIbHbIE, CTENEHHBIE, Jorapu(pmuueckue, TPUTOHOMETPUUECKUE
YPaBHEHUs, HEPABEHCTBA U CUCTEMBl;, YMEHHE pellaTh ypPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pPa3IUYHBIX IPUEMOB; pellaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTPOM; MPUMEHSITh ypaBHe-
HUsI, HEPAaBEHCTBA, UX CUCTEMBI JUIS PEUIeHUs MaTeMaTHUeCKUX 3aJad M 3ajaud U3 pa3IMyHbIX oOnacTeit
HayKHU U PEAIbHON KU3HH;

-yMeTb CBOOOJIHO ONEpUpPOBATh MOHATUAMU: IpaduK QYHKIUH, oOpaTHas QyHKIHS, KOMIO3UINA QYHK-
Ui, TUHeHas QyHKUMs, KBajgpaTuyHas QyHKIMs, cTeneHHas (YHKIMS C LENbIM MO0Ka3aTeseM, TPUTo-
HOMeTpudeckue QyHKINU, OOpaTHbIE TPUTOHOMETpHUUYEeCKHe (DYHKIMHU, MOKa3aTeNlbHas U Jorapupmuye-
cKasg QyHKLMHU; yMEHUE CTPOUTh rpapuKu QYyHKIHU, BHIIOIHATH IpeoOpazoBaHus rpaduKkoB QyHKIUI;

- YMETh HUCIOJB30BaTh Ipapuku QyHKIMHA A8 U3yUYEeHUs MPOLIECCOB M 3aBUCUMOCTEH MpU pEeLIeHuH 3a-
Jla4 U3 JApyrux y4yeOHbIX MPEAMETOB U U3 pealbHON KU3HU; BbIpakaTh (POpPMyIaMU 3aBUCUMOCTH MEXAY
BEJIMYNHAMU;

YMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSMHU: YETHOCTh (DYHKIMH, NEPUOAMYHOCTHh (PYHKIIMH, OTpaHU-
YEHHOCTh (DYHKIIMH, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (YHKIMH, HauOoJblllee ¥ HaMEHbIIIee 3Ha-
YyeHHs] QYHKIIMH Ha IPOMEXYTKE; YMEHHE ITPOBOJUTH UCCIIeI0BaHUE (PYHKIINH;

YMEHHUE MCIONB30BaTh CBOWCTBA U IpaduKu GYHKUUI U pelieHns ypaBHEHUH, HEPABEHCTB U 3ajay C
napameTpamu; n3o0paxaTh Ha KOOPJUHATHOM MJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHUW, HEPABEHCTB
U UX CUCTEM;

- yMeTh CBOOOJIHO ONEpPUPOBaTh MOHATUSMU: MOCIEIOBATEIBLHOCT, apu(MeTHYecKasi Mporpeccus, reo-
MeTpHYecKasi mporpeccus, 0eCKOHEeUHO yObIBaroIlas reoMeTprHuecKasi mporpeccus; yMeHue 3aaBath Io-
CJIEIOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (POPMYIT;

- YMETh ONEpUPOBATh MOHATUSAMH: HEMPEPHIBHOCTh (DYHKIMH, aCUMOTOTHI Tpaduka GyHKIMH, TIepBast U
BTOpasi MPOU3BOJHAS (PYHKIIMH, TEOMETPUUYECKUN M (PU3NUECKHUI CMBICI IPOU3BOJHOMN, IepBOOOpa3Has,
OTIpe/IeIeHHBI UHTETPajl; yMEHHE HaXOJUTh aCUMITOTHI I'paduka GyHKINN; YMEHUE BBIUUCIATH MIPOU3-
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BOJIHBIE CYMMBI, IIPOU3BEICHUS, YACTHOTO U KOMIIO3MLIMHU (DYHKIMM, HAXOJUTh ypaBHEHUE KacaTeIbHOU
K rpaduKy QyHKIHH;

YMEHHUE UCMOJIb30BaTh MIPOU3BOIHYIO JJIS UCCIEN0BaHUs (YHKLUH, A7 HAXOXKIEHUS HAaWIydlIero pe-
IICHUS B MIPUKIIAJAHBIX, B TOM YHCJIE COIUATBFHO-I)KOHOMUYECKUX M (PU3MUECKUX 3a/1auax, UIsd onpezene-
HUSI CKOPOCTHU M YCKOPEHMSI; HaXOAUTh IJIOLIATd U 00beMbl (PUIYp ¢ MOMOLIbI0 MHTErpalla; NPUBOAUTH
IpUMEpPbI MATEMAaTUYECKOTO MOACTHPOBAHHUS C TOMOMIBIO TU(PEpEeHITNATBHBIX YPaBHEHUH;

- YMETh OIEPUPOBATH NOHATUAMM: KOMIIJIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YUCIIA, MOLYJIb U
apryMeHT KOMITJIEKCHOTO 4Hcia, (opMa 3amucy KOMIUIEKCHBIX YHicel (reoMeTpudeckas, TPHrOHOMETPH-
yeckas U anreOpanyeckas); yMeTb IPOM3BOAUTh apU(PMETUUECKHE JEHCTBUS C KOMIIJIEKCHBIMH YHCIIaMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YUCEIT;

- yMeTb CBOOOJHO OIEpPUPOBaTH IMOHATUSAMH: CpelHee apupMeTHyecKoe, MeauaHa, HauOojbllee U
HauMEHbIIIEEe 3HAUYECHUS, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKJIOHEHHWE JJIsS ONMCAHUS YUCIIOBBIX JIaH-
HBIX; YMEHUE UCCIIEJI0BATh CTATUCTUYECKHUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM I'paMuecKux MeTo-
JIOB M 3JIEKTPOHHBIX CPEICTB; I'pa)UUECKU HCCIIE0BaThb COBMECTHBIE HAOJIIO/IEHUS C MOMOUIBIO JHa-
IpPaMM PACCEUBAHMsS U JMHEUHON perpeccuy;

- YMETh HaXOAWTh BEPOATHOCTU COOBITHH C HMCIIOJIb30BAaHHEM TPaQHUUECKUX METOJOB; MPUMEHSTH IS
pewieHus 3a7ad (OpMyIbl CIOXKEHUS M YMHOXKEHHsI BEPOATHOCTEH, (OopMylly IMOJHOW BEpOSITHOCTH,
dbopmyny bepHyiur, KOMOMHATOPHBIE (GaKThl H (POPMYITBI; OIICHHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA,
YMEHHE OIIEpUPOBATh MOHATHUAMM: CIIy4alHas BEJIMYMHA, PACIPEIEIICHUE BEPOSATHOCTEH, MaTeMarude-
CKO€ OKUIAaHWE, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE CIIyYailHON BeNWYMHBI, (YHKIWUHU pacrpeaese-
HUS U IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO U HOPMAJIBHOTO PaCIpEEIeHUH; YMEHUE UCIIOJIb30-
BaTh CBOMCTBA M3YYEHHBIX PACIpe/IeIeHUI A pellieHus 3a/1a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH 00JIb-
IIMX YHUCEJ, METOJbl BHIOOPOUYHBIX MCCIIEIOBAHUI; YMEHHE MPUBOIUTH NMPUMEPHI NPOSBICHUS 3aKOHA
OO0JBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- yMeTb CBOOOJIHO ONEpPUPOBATh MOHATUAMU: TOYKA, MPsIMast, IUIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, Ty,
IJIOCKUM yTOJI, ABYTPAHHBIN yroJ, TPEXI'PAaHHBINA YIoJj, NEPECEKAIOIIMECs, NapaJlJIeIbHbIE U CKpELIUBa-
IOLUECS MPSIMBIE, MAPAJUIEIBHOCTh M MEPIEHIUKYJIPHOCTD NPAMBIX M IUIOCKOCTEHM, Yrojl MeXAy Npsi-
MBIMH, YTOJl MEKIY IPSIMON U MIOCKOCTBIO, YTOJ MEXAY IMIOCKOCTSIMH; YMEHHE UCIOIb30BaTh MpHU pe-
IIEHUH 3a]a4 M3y4deHHble (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHUE OLIEHHWBATh pa3Mepbl OObEKTOB B
OKpY’KaloIlleM MHUpPE; YMEHHUE ONEepPUPOBaTh MOHATUSAMU: MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHUKaA, Ipa-
BUWJIbHBIM MHOTOTPAaHHUK, IPU3Ma, THpaMHJia, GUrypa U MOBEPXHOCTh BpPAIIEHUs, IMIUH]P, KOHYC, 1I1ap,
cdepa, pa3BepTKa NOBEPXHOCTH, CEYEHMsI KOHYCa U LMWJIMH/Ipa, NapajuleIbHble OCH WM OCHOBAHMIO, CE-
YeHHUe I1apa, IIOCKOCTh, Kacaromasics cepsl, HUINHAPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTOI'paH-
HUKa, U300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH BPAILEHUS, UX CEUEHUS, B TOM UYHUCIIE C T0-
MOIIBIO JIEKTPOHHBIX CPE/ICTB; YMEHHE MPUMEHSATh CBOMCTBA F€OMETPHUUECKUX (UTYP, CAMOCTOSATEIILHO
(GbopMynupoOBaTh ONpeAeaeHUs U3ydaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3bl O CBOWCTBAX U MpPU3HAKAX T'€0-
MeTpHYecKuX (puryp, o60CHOBBIBATh UJIM OMPOBEPraTh MX; YMEHHE MPOBOJIUTH KIacCUPHUKALMIO GUTYD
M0 Pa3IMYHbIM MPU3HAKAM, BBIIOIHATH HEOOXOAUMBIE TOTIOJIHUTENbHBIE TOCTPOCHHUS;

- yMeTb CBOOOJIHO ONEpUpPOBaTh MOHATUSAMH: IUIOAb (HUTYpPBI, 00bEM (QUTypHl, BEIMYMHA YyIJIa, pac-
CTOSIHME OT TOYKHM JI0 IUJIOCKOCTH, PACCTOSTHUE MEXAY MPSAMBIMH, PAacCTOSHUE MEXAY MIOCKOCTSIMH,
IUI0INAAb Cepsl, MIOLIalb MOBEPXHOCTH MUPAMHUJIBL, IPU3MBbI, KOHYCA, IMIIMHApA, 00beM Kyba, mpsMo-
YrOJIBHOTO Hapajuieienuneia, MupaMubl, IPU3Mbl, IUIUHAPA, KOHYCa, Iapa; YMEHHE HaXOJIUTh OTHO-
HeHue 06beMoB MOJIOOHBIX (pUryp;

- YMETh CBOOOHO ONEPUPOBATh MOHATUSAMU: ABMXKEHUE, MapajliebHbIN epeHoC, CHMMETPHS Ha IUI0C-
KOCTH U B MPOCTPAHCTBE, MTOBOPOT, MpeoOpazoBaHue 1M0100us, MOoJ00HbIE (GUTYpBI; YMEHHE paclo3Ha-
BaTh paBHbIE U MOJ00HBIE QUTYDPHI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpE; YMEHHE UCIOJIb-
30BaTh I'€OMETPUUYECKHE OTHOIICHMS, HAXOAWUTh T'€OMETPHUUECKHE BEJIWYHMHBI (JUIMHA, Yroj, IJIOLIajb,
00BeM) MpH pelIeHnH 3a/1a4 U3 IPYruX yueOHBIX MPEAMETOB U U3 PEaTbHON KU3HU;
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- YMETb CBOOOJHO ONEPUPOBATH MOHATUAMU: IPAMOYTOJIbHAS CUCTEMA KOOPAMUHAT, BEKTOP, KOOPAUHATHI
TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOPAa HAa YHCIIO, Pa3JIOKEHUE BEKTOpa
1o 6asucy, CKaJsipHOE NPOU3BEICHHE, BEKTOPHOE MPOU3BEIEHHUE, YOI MEXKAY BEKTOpaMH; YMEHUE HC-
M0JIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ JUIsl PEIICHHUs] TEOMETPHYECKUX 3a/ad U 3a/1a4 JPYTrux
y4eOHBIX IPEAMETOB; ONEPUPOBATh MOHATUAMM: MaTpuua 2x2 u 3x3, onpeaeauTeab MaTPULbl, T€OMET-
PUYECKUI CMBICT OIIPECTUTENS;

- YMETh MOJICJIUPOBATh peallbHble CUTYyallU Ha S3bIKE MATEMAaTHKHU; COCTABIIATh BBIPAKEHUSI, ypaBHEHHUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEI0BAaTh TIOCTPOEHHBIE MOJENIHN C UCII0JIb30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATh MOJYUYEHHBIH pe3yabTar; CTPOUTh MaTeMaTUYeCKHEe MOJEIH C
MIOMOIIBI0 TEOMETPUYECKUX TIOHSATHI U BETUYNH, PEIaTh CBA3aHHBIC C HUMH MPAKTUYECKUE 33]a4u; CO-
CTaBJISITh BEPOSITHOCTHYIO MOJIENIb U MHTEPIPETUPOBATh MOJIYUYEHHBIH PE3ysbTaT; pelaTh MPUKIIAJHbIE
3aa4d CpPeICTBAMH MAaTEMaTHYECKOro aHajln3a, B TOM YHCIE COIHMAIbHO-DPKOHOMHYECKOTO M (U3NUe-
CKOTI'0 Xapakrepa;

- yMEHHe BBIOMPATh MOAXOAIIMNA METOJI UTsl PEIICHHS 337aul; MOHUMaHNe 3HAYMMOCTH MAaTEMAaTHKH B
U3y4EHUH MPUPOJHBIX M OOLIECTBEHHBIX MPOLIECCOB U SIBICHUI; YMEHUE paclo3HaBaTh MPOsBICHUE 3a-
KOHOB MaTeMaTHUKU B UCKYCCTBE, YMEHUE TIPUBOIUTH IPUMEPBI MATEMATUIECKUX OTKPBITUH POCCUHCKOM
1 MUPOBOW MAaTeMaTU4E€CKON HAYKU

- YMETh ONEPUPOBATh MOHATHAMHU: palliOHAIbHAS (QYHKIHA, TOKa3aTelbHas GyHKINA, CTeTIeHHas (yHK-
1y, Jorapupmuyueckas GyHKLUUsA, TPUTOHOMETpUYECKUEe (YHKLUHU, OOpaTHbIe (PYHKIMH; YMEHHUE CTpPO-
UTh TPaQUKH U3y4CHHBIX (DYHKIIHA, UCIIOIB30BATh IPpa)MKU MPH U3YYCHUH MIPOIIECCOB U 3aBUCUMOCTEH,
IpY peIleHUH 33a/1a4 U3 APYruxX y4eOHbIX MPeAMETOB U 3ajJjau U3 peajibHON JKU3HU; BbIpaxkaTh (hopMmyIa-
MU 3aBUCHMOCTH MEXIY BEIIMYHMHAMHU;

- YMETh ONEpPUPOBATH MOHATHUAMU: TOXKIECTBO, TOKAECCTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEH-
CTBO, CUCTEMa YpaBHEHHUI M HEPaBEHCTB, PaBHOCHJIHHOCTh YPaBHEHWH, HEPABEHCTB M CUCTEM, PaIlfo-
HaJlbHble, HMpPpalMOHAJbHbBIC, IOKa3aTelbHblE, CTENEHHbIC, JOrapu(pMHUUECKHE, TPUTOHOMETPHUYECKHE
ypaBHEHHSI, HEPABEHCTBA W CHUCTEMBI, YMETh peliaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C MIOMOIMIBIO
pa3IMYHBIX MPUEMOB; peIlaTh YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MapaMeTpoM; IPUMEHSATh ypaBHe-
HUSI, HEPAaBEHCTBA, MX CHCTEMBI JUIS PEUICHUs MaTeMaTHUECKUX 3aad M 33/1a4 U3 Pa3InYHbIX o0yacten
HAaYKU ¥ peaibHOMN JKHU3HU;

- YMEeTh CBOOOJHO OTIEpUPOBATh MOHATHAMH: IBIKEHHE, TTapaIIebHBIN MEPEHOC, CHMMETPHs Ha TUIOC-
KOCTH U B MPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHue Mo o0usl, MOA0OHbIE PUTypBl; YMETh paclo3HaBaTh
paBHBIE U MOI00HBIE (QUTYPBI, B TOM YKCIIE B IPUPOE, UCKYCCTBE, apXUTEKTYPE; YMETh HCIIOJIb30BaTh
reOMEeTPUYECKUEe OTHOLIEHHS, HaXOJIUTh F€OMETPUYECKHE BEIWYHMHBI ([UIMHA, Yrojl, IJIOoLaab, 00beM)
IIPY PEUICHUH 33/1a4 U3 PYTUX YUYEeOHBIX MPEAMETOB U U3 PEATBHON KU3HH

- YMETb ONEepUpPOBaTh MOHATUAMU: PALMOHAIbHbIEC, UPpPAllMOHANIbHBIE, TIOKA3aTeNIbHbIE, CTETIEHHbIE, JIO-
rapupMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, HX CHCTEMBI;

- YMETh ONEpUPOBaTh MOHATHUAMU: MPSAMOYTOJbHAS CHCTEMa KOOPAMHAT, KOOPAWHATHI TOYKH, BEKTOP,
KOOPJAWHATHI BEKTOPA, CKAJSIPHOE MTPOU3BEICHNE, YTOJI MKy BEKTOPaMH, CyMMa BEKTOPOB, ITPOU3BE]Ie-
HUE BEKTOpa Ha YMCJIO; HAXOMUTH C IMOMOUIbIO M3YYEHHBIX (OPMYN KOOPAMHATHI CEPEIUHBI OTpPE3Ka,
paccTosiHAe MEeXKAY ABYMS TOUKaMHU

- YMETb CBOOOJIHO ONEPHPOBATH MOHATUAMU: TpapuK GyHKIMU, oOpaTHAs QYHKIHS, KOMIO3ULUS QYHK-
Ui, TuHeiHas QYHKIMS, KBaapaTHdHas (GyHKIM, cTerneHHas QYHKIHS ¢ IeTbIM TT0Ka3aTeieM, TPHTO-
HOMeTpudeckue (yHKINU, 0OpaTHbIEe TPUTOHOMETpUUYECKHe (DYHKIMH, ITOKa3aTeNlbHas U Jorapupmuye-
ckasg QyHKUUU; yMETh CTPOUTH Tpaduku GyHKIUH, BBIIOJIHATH TpeoOpa3oBaHus rpadukoB GpyHKINI;

- YMETh UCIOJB30BaTh TpapuKku QYyHKIMHA A U3YUYEeHUS MPOLIECCOB M 3aBUCUMOCTEH MpU PELIeHUH 3a-
Jlad U3 IPYTruX Y4eOHBIX MPEIMETOB U U3 PeabHOM KU3HU; BBIpaXKaTh (HOpMyIaMH 3aBUCHMOCTH MEXIY
BEJIINYMHAMU;
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- CBOOOHO OIEpPHUPOBATh MOHATUSAMH: YETHOCTh (DYHKUUH, HEPHOANIHOCTh (QYHKIIMH, OTPAHUYCHHOCTh
(GyHKIMU, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (YHKIMU, HAanOOJIbIIee U HAaUMEHbIIIee 3HAaYeHUs (PyHK-
IIMM Ha IPOMEXKYTKE; yMETh IPOBOAMUTH HCCIIEIOBaHNE ()YHKINY;

- YMETh HCIIOJIB30BaTh CBOMCTBA U TpapuKu (PYHKIUI U PELIeHUs] YpaBHEHUH, HEPAaBEHCTB U 33/1a4 C
napaMeTpamu; U300pakaTh Ha KOOPJUMHATHOM IJIOCKOCTH MHOKECTBA PEIICHHH YpaBHEHUH, HEPaBEHCTB
U HX CHCTEM

- YMETb HCIIOJb30BaTh MPU PEIICHUU 3a]ad U3y4eHHbIC (aKThl U TEOPEMbI IUIAHUMETPUH; YMEHHE OIle-
HUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHpa

- YMETh OIEepHPOBATh MOHATHUAMU: ABHKCHUE B NMPOCTPAHCTBE, MMOI00HBIE (DUTYPHI B IIPOCTPAHCTBE; UC-
N0JIb30BaTh OTHOIICHHE TUIOIIAAEH TOBEPXHOCTEH 1 00BeMOB MOAOOHBIX (DUTYP TP PEIICHUH 3a/1a4;

- YMETh BBIYHMCIATH T€OMETPHYECKHE BEIWYMHBI (AJIMHA, YroJl, IUIOIaab, 00beM, IO b OBEPXHO-
CTH), HCIIONIB3YS U3YYEHHBIC (POPMYIIBI U METOIBI.

2. CTPYKTYPA U COAEP KAHUE OBI[[EOBPA3OBATEJII)H0ﬁ JUCHUITIUHBI
2.1. O0beM IUCHMILIMHBI U BUABI Y4e0HOI1 padoThI

Buj yueOHoit padoThl Oobvem 6 uacax
O0beM 00pa3oBaTeIbHOM MPOrPaMMBbl JUCHUIJIMHBI 258
B T.4.

OcHoOBHOE coiep:KaHue 174
BT. 4..

TEOpeTUIEeCKoe 00yueHne 109
MPaKTUYECKHUE 3aHATUS 65
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COIEP:KaHME (COAEepP:KAHUE MPUKJIIATHOTO 56
MOYJISA)

BT. 4..

TEOpeTHYEeCcKoe 00yUeHne 4
MPaKTUYECKHUE 3aHATUS 52
KoncyabTanun 4
IMpomexxkyTounas arrectanus (3k3amen) — 1,2 cemectp 24
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObPA30OBATEJIbHOE CMK
_ YYPEXIEHME BBICIIET'O OBPA30BAHVII PIYTUC
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUICA» o 12
ucm

2.2. TemaT4yecKHMi IJIAH U COJAEPKAHME JUCHMIIIIMHBI

Conep:xanue yueOHOro Matepuasia (OCHOBHOE U PO(decCHOHAIBHO-

HaumeHnoBaHnue pa3ae- . Oo0bem yacoB | Popmupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTUYECKHUE 3aHATHUS, IPUKJIATHOMI
JIOB U TeM KOMIIeTEeHI[UH
MOIYJIb (IIPH HAJTUYHM)
1 2 3 4
OcHoBHoOe coep:kanue
Paznen 1. IloBTopenue
Kypca MaTeMaTHKH OcC-
HOBHOM IIKOJIBI
Tema 1.1 Cogepxanue yueOHOT0 MaTepuana 2
Ilens u 3amaun MmaTematu- | bazoBbie 3HaHUS 1 YMEHUS [0 MaTeMaTUKe B TPO(ECCUOHATIBHONM U B TIOBCETHEBHOM
KU TPU OCBOCHUU CHEIH- | IeATENBHOCTH.
QITBHOCTH KomOuHMpoBaHHOE 3aHATHE
Tema 1.2 Coneprkanue yaeOHOro MaTepuana 2
Yucna wu  BbluMcaeHMA. | JIeHCTBUS HAJ MOJTOXKUTETBHBIMUA U OTPUIIATEIILHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U
Belpaskenuss u npeobOpa- | AeCATHYHBIMU APOOSIMHU. OK 01.
30BaHUsA JeiicTBus co creneHs MU, GOpMYIIbl COKPALLIEHHOTO YMHOXEHHUS.
KomMmOuHupoBaHHOE 3aHsTHE
Tema 1.3. IIpodeccrnona/IbHO-OPHMEHTUPOBAHHOE COAEPKAHUE (CoAepPKaAHHMe NMPHUKJIATHOIO 4
['eomeTpus Ha TUIOCKOCTH | MOYJISA)
Bunbl mnockux GUryp v ux miomas.
[TpakTHKO-OpUEHTHPOBAHHBIE 337]a4l B Kypce T€OMETPHH Ha IJIOCKOCTH
[IpakTHueckoe 3aHsATHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTepuana 2

HpOLICHTHBIC BBIYMCIICHUA

HpOCTBIe IMMPOLCHTEI, PA3HBIC CII0COOBI MX BhIUKCIICHUS. CIIOXKHEIC MMPOLCHTLIL
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T OENEPAJIBHOE TOCYIAPCTBEHHOE BIOIIKETHOE OBPA3SOBATE/IBHOE CMK
,g@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
| «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTuc Aucm 13
HpaKTI/I‘ICCKOC 3aHATHUC
Tema 1.5 Coneprkanue ydeOHOro MaTeprasa

VYpaBHEHHsT U HEpaBeH-
CTBa

JluneiiHble, KBaApaTHBIC, APOOHO-TMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

[IpakTrueckoe 3aHsaTHE

Tema 1.6
Cucrembl ypaBHEHUH H
HEPaBEHCTB

Copepxanue yueOHOro MaTepuana

CrniocoObl pemieHus: CUCTeM JHHEWHbIX ypaBHeHu#. [lonstus: matpuna 2x2 u 3x3,
onpenenutens Matpuibl. Meron [Maycca. Cucrembl HelMHEWHBIX ypaBHeHUH. Cu-
CTEMbI HEPABEHCTB

KomOunupoBanHoe 3anstue

Tema 1.7
Bxo1HOM KOHTPOJIb

Coneprkanue y4eOHOro Matepuana

Beraucnenus u npeo6pa3013aHI/I51. ypaBHeHI/Iﬂ N HCPABCHCTBA. FGOMeTpI/IH Ha I1JI0C-
KOCTH

KonrponsHas pabora

Paznen 2 Ilpsimble u
IUIOCKOCTH B TPOCTPaH-
CTBe

Tema 2.1.

OCHOBHBIE MOHATHS CTe-
peomerpun. Pacmonoxe-
HUE TPSAMBIX U TUIOCKO-

Cogepxanue yaeOHOT0O MaTepuana

Hpez[MeT CTCPCOMCTPHUU. OCHOBHBIC TOHSATHS (TOLIKa, npsamagd, IIIOCKOCTb, IIPO-
CTpaHCTBO). OCHOBHBIE aKCHOMBI CTCPCOMCTPHU. HepeceKanmHec;I, napaJijICJIbHBIC
N CKPCIIMBAIOIIHECA IPSMBIC. HpI/ISHaK M CBOMCTBO CKpC€HIUBAOMINUXCA IPAMBIX.

crei OCHOBHBIE TPOCTPAHCTBEHHBIE (QUTYPHI.
KomMmOuHMpoBaHHOE 3aHSTHE
Tema 2.2. Coneprxanue yueOHOro MaTepuaa

HapaJ'I.HCJ'IBHOCTB MpsMBIX,
pr[MOfI u IJIOCKOCTH,

[Tapannensubie npsimast ¥ wiockocts. Onpenenenue. [Ipusnak. CpoiicTBa (¢ 10Ka3a-
tenbcTBOM). IlapamnensHbie muiockoctu. Onpenenenue. ITpusnak. CsoiictBa (¢ 10-

OK 01.
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IUIOCKOCTEN

KazarenbCcTBOM). Terparap u ero snemeHtsl. [lapannenenurnes v €ro 3JI€MEHTHI.
CBolicTBa MPOTUBOIIOJIOXKHBIX TpaHed W AuaroHayie napamienenunena. [locrtpoe-
HHUe ceueHuii. Pemenune 3agay.

KomMOuHupoBaHHOE 3aHATHE

Tema 2.3. Ileprienauky-
JSIPHOCTB TPSMBIX, TPsi-
MOH M TIOCKOCTH, TUIOC-

Coneprxkanue y4eOHOro MaTepuana

IlepnenaukynspHsle npsaMsie. [lapamienbasie npsmble, TEPIEHAUKYIISIPHBIE K IIJI0C-
koctu. [Ipu3Hak NEPHEHIUKYIAPHOCTH MPAMOM M IUIOCKOCTH. JlOKa3aTesbCTBO.

KOCTeit [lepnienaukynsap u HakiIoHHad. [leprnienaukynspHble mIockocTu. [IpusHak nepreH-
TUKYISPHOCTHU TUIOCKOCTeH. Jloka3zaTenbeTBo.
PaccTosiHus B mpocTpaHcTBe
KomOuHupoBanHoe 3aHsTue

Tema 2.4. Coneprxkanue y4eOHOro Marepuana

Teopema o Tpex mepreH-

TeopeMa 0 TpeX IMECPINCHAUKYIIApax. HOK&S&TCHBCTBO. Vron MCKAY pr[MOfI " I1JI0C-

JHKYApax KOCTBIO. YTOJI MEXY TIOCKOCTSIMH
KomOuHMpOBaHHOE 3aHATHE
Tema 2.5. IMpodeccuoHaILHO-OPMEHTHPOBAHHOE COJlEPKaHHE (CoaepKAaHHE NMPUKJIATHOTO

[TapamieneHble, nEpneH-
JUKYJIApHBIE, CKpeIluBa-
IOIUECS IIPSAMBIE

MO/YJIfA)

AKcHoMBI cTepeoMeTpui. [lepneHIuKynsipHOCTh NPSAMOM U MIIOCKOCTH, Mapaieib-
HOCTbH HBYX pr[MI)IX, HGpHGH}II/IKYHSIpHLIX IIJIOCKOCTH, HepHGHZ[I/IKYHﬂpHOCTI) I1JI0C-
KOCTel

HpaKTI/ILIeCKOC 3aHATUC

Tema 2.6.

Pewenne 3amau. Ilpsmeie
U IUJIOCKOCTH B MPOCTPaH-
CTBE

CogepxaHue yaeOHOTO MaTepralia

PacnionokeHne npsMBIX M IUIOCKOCTEH B NMpOCTpaHCTBE. [lepneHIuKyaspHOCTh H
NapajuIeIbHOCTD MPSMBIX U MI0cKocTel. CKpelrBaomuecs IpsiMbie

KonrponbHas pabora
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Pazgen 3. Koopaunartbi
H BEKTOPbI

Tema 3.1
JlexapToBbI KOOpAUHATHI B

Conepixanue yyeOHOro MaTepuaia

I[eKapTOBBI KOOpJZUHATBI B IIPOCTPAHCTBC. HpOCTCfIHIHC 3a/laid B KOOpJHHATax.

npoctpancTBe.  Paccros- | PaccrosiHue Mexay AByMsl TOUKaMH, KOOPIUHATHI CEPEMHBI OTpE3Ka OK 01
HUC MEXAY NBYMs TOUYKa- | KoMOMHHUPOBAHHOE 3aHSTHE

mu. KoopauHnatel cepeau-

HbI OTpe3Ka

Tema 3.2 Coneprxkanue y4eOHOro Marepuana OK 01.

Bexkrops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMH.
CkansipHO€ MpoU3BEACHUE

BexTops! B npoctpancTBe. Cll0KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha yucio. Kommianapusie BekTopsl. CKaspHOE pOU3BeIeHuE BEKTOpOoB. Paznoxe-
HUE BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKkTopaM. KoopauHarsl BEKTOpa, CKasp-

BEKTOPOB HOE MPOMU3BEJICHNE BEKTOPOB B KOOPJMHATAX, YIOJI MEXAY BEKTOPAMHU, YOI MEKIY
NPSIMOM U MIJIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSMU. Y paBHEHHE TUIOCKOCTU. ['eomeT-
PUYECKUN CMBICI ONpEAEIIUTENs 2X2
KomMmOuHupoBaHHOE 3aHsTHE

Tema 3.3 IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHue (coAepkaHue NMPHUKJIATHOIO

[IpakTuko- MO/YJIfA)

OpPUCHTHUPOBAHHBIC 3aia4Un
Ha KOOpI[PIH&THOfI I1J10C-
KOCTH

KOOpI[I/IHaTHaH IUIOCKOCTh. BrruncneHnue paCCTOHHI/II\/’I U IUIOMaAe Ha IUIOCKOCTH.
KonnuecrBeHHbIe pacuCThL

HpaKTI/ILIeCKOC 3aHATUC

Tema 3.4
Pemenue 3amau. Koopau-
HAThI 1 BeKTOpBI

Conepxxanue yuaeOHOro MaTepHasa

JlexapToBbl KOOpAMHATHI B MpocTpaHCTBE. BekTtopsl B mpocTpancTBe. CliokeHue U
BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. KomiuianapHbie BEKTOpHI.
CkansipHOE NPOU3BEACHUE BEKTOPOB. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIaHAp-
HbIM BekTopam. IIpocreiimme 3amaun B koopauHartax. KoopanHaTel BeKTOpa, pac-
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CTOSIHME MEXIy TOUYKaMH, KOOPIAMHATHI CEPEeIUHBI OTpe3Ka, CKaJsipHOE MpOou3Beze-
HUE BEKTOPOB B KOOpJMHATAaX, YroJl MEXAY BEKTOpaMH, YroJl MEXAy MpsSMOil u
IJIOCKOCTBIO, YTOJ MEKIY IUIOCKOCTSIMU

Konrponbnas padora

Pa3znen 4. OcHoBbI TpH-
roHoMeTpuu. Tpurono-
MeTpuYecKue PyHKUu

Tema 4.1
Tpuronomerpuueckue
(GYHKIMU TPOHU3BOIHHOTO
yria, yucia. Panguannas u
rpaaycHas Mepa yria

Cogepxanue yueOHOro MaTepuana

Panuannas mepa yrna. [1oBopoT Touku BOKpYr Hayayia KoopauHat. OmpeneneHue
CHUHYCa, KOCUHYCa, TAHI'€HCAa M KOTAHI'€HCAa. 3HaKU CHHYyCa, KOCUHYCa, TAHI€HCa U
KOTaHI'€HCA 0 YETBEPTIM. 3aBUCUMOCTh MEXAY CUHYCOM, KOCUHYCOM, TAHT€HCOM U
KOTaHT'€HCOM OJHOI'0 U TOT'O € yria

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.2

OCHOBHBIE  TPUTOHOMET-
pUYECKHE TOXKIECTBA.
DopMyIIsl IPUBEACHUS

Copepxanue yaeOHOT0O MaTepuana

Tpuronomerpuueckue Toxaectsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB O U
- o.. DopMyIIbI MPUBEACHUS

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.3

CuHyc, KOCHUHYC, TaHTE€HC
CyMMBI M Pa3HOCTH [IBYyX
YIJIOB

CuHyc M KOCHHYC JIBOM-
HOro yriia. @opmyssl Mo-
JIOBUHHOTO yTJja

Cogepxanue yaeOHOT0O MaTepuana

Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoWHOro yria. @opmysibl MOJOBUHHOTO yria. [IpeoOpazoBaHus CyMMBbI TPUTOHO-
MeTpuyecKuX (DYHKUIMN B IpPOU3BENEHUE U MPOM3BENEHHUS B CyMMy. BolpakeHue
TPUTOHOMETPUUECKUX (PYHKIIMH depe3 TaHTeHC MOJOBHUHHOIO aprymeHnTa. [IpeoOpa-
30BaHMS IPOCTEUIINX TPUTOHOMETPUUYECKHUX BBIPAKECHUM

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 4.4
@DyHKIMK, UX CBOWCTBA.

CogepxaHue yaeOHOT0O MaTepuana

OO6nacTp omnpeneneHuss ¥ MHOXKECTBO 3HaueHUH (yHkiui. YETHOCTH, HEUETHOCTD,

OK 01.
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Cnoco0Onl 3amaHusi (QyHK-
05051

nepuoanYHOCTh GyHKIIUNA. CrIocoObI 3a1anus GyHKIUN

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.5
Tpuronomerpuueckue
(GyHKIMHU, UX CBOWCTBA M

Conepxanue yaeOHOro MaTepraia

OO6nactp ompenereHUs W MHOXKECTBO 3HAUEHUN TPUTOHOMETPHUYECKUX (DYHKIHI.
YérHocTh, HEUYETHOCTD, IEPUOTUIHOCTh TPUTOHOMETpUYEeCKUX (yHKuui. CBoicTBa

rpaduku u rpadukn QyHKIMIA y = cOoS X, y =sin X, y =tg X, y = ctg X.
Komb6unupoBaHHOE 3aHATHE.
Tema 4.6 Cogepxanue yaueOHOro MaTepuana

[IpeoOpazoBanue rpadu-
KOB TPUTOHOMETPHUYECKHX

CkaTtue u pacTsbkeHre rpaduKoB TPUTOHOMETPHUECKUX (DYHKITHIA.
[TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

byHKLIMI [IpakTHUYECKOE 3aHATHE
Tema 4.7 IIpodeccnonaibHO-OpMEHTHPOBAHHOE CoJep:KaHUe (ColepKaHue MPUKIATHOTO
Ornucanue MIPOU3BOA- | MOLYJISA)

CTBCHHBIX IIPOLIECCOB C

Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIMHA B MPo(ecCHOHANBHBIX 3a-

MIOMOIIIBIO rpadMKoB | Jadax
byHKINH [TpakTHdeckoe 3aHsATHE
Tema 4.8 Coneprkanne y4eOHOro MaTepuana

OOpaTHble  TPUTOHOMET-
pudeckue QyHKIUU

OO6patHble TpuroHoMerpuyeckue GyHkiuu. Mx cBoiicta u rpapuku

KomMOuHupoBaHHOE 3aHATHE

Tewma 4.9 Tpuronomerpu-
YEeCKUE YpaBHEHUS U He-
paBeHCTBa

Conepxxanue yqaeOHOro MaTepHrasia

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHeE tg X = a, ctg x = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB: MPOCTEUILINE TPUTOHOMETPUUE-
CKHE YpaBHEHUs, CBOJSIIMECS K KBAaJpaTHbIM, PEIIaeMbl€ Pa3I0KEHUEM HA MHOKH-
TEJU, OJTHOPOIHBIE.

[Ipocreiinive TPUrOHOMETPUUECKUE HEPABEHCTBA

Komb6uH1poBaHHOE 3aHATHE.
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Tema 4.10
CucreMbl TPUTOHOMETPH-
YECKUX ypaBHEHUM

Copepxanue yueOHOro MaTepuana

CucreMbl IPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN

KomOuHupoBanHoe 3aHsTue

Tema 4.11

Pemenne 3amad. OCHOBEI
TPUTOHOMETpUHU. Tpuro-
HOMETpHYecKHe (pyHKINUU

Conepixanue yaeOHOro MaTepHaia

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHHUHl. Pelenue TpuroHnomerpuye-
CKUX YpaBHEHMI U HEPABEHCTB B TOM UYHUCIIE C UCIOJIb30BAHUEM CBOMCTB (DYHKIIHIA.

KonTponbnas pabota

Pa3pgea 5. OK 01.
KommiekcHbie ynciia
Tewma 5.1 Coneprxkanue y4eOHOro Marepuana OK 01.
KommnekcHeie uncna [Tonsitue koMIuiekcHOro ymcia. ConpskeHHble KOMIUIEKCHBIE YKCa, MOAYJb U ap-
TYMEHT KOMIUIEKCHOTrO uncia. dopma 3amucH KOMILIEKCHOTO 4ucia (reomMerpuye-
CKas, TPUTOHOMeTpUYecKas, aiaredpandeckas). ApupmMeTnueckue ACUCTBUS C KOM-
TJIEKCHBIMU YHCIIAMU
KomMmOuHupoBaHHOE 3aHsTHE
Tema 5.2 Coneprkanue yaeOHOTro MaTepuana
IIpumeHeHHEe KOMIUIEKC- | BhIoTHEHWE pacyeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX drcel. [I[puMephl HCIIonb30BaHMS
HBIX YHCeT KOMIUIEKCHBIX YHCEN
[IpakTuueckoe 3aHsTHE
Pa3znen 6. IlpousBoanas
(pynkuumn, ee mpumene-
HHe
Tema 6.1 Conepxanue y4eOHOro MaTepuaa OK 01.

[TousiTHE  MPOW3BOIHOM.
QopMynsl U mpaBUiIa
b depeHIIMpOBaHUS

OrnpesenieHne YMCIOBOM TIOCIEIOBATEIFHOCTA U CIOCOOBI ee 3amanus. CBoOMCTBa
YHUCIIOBBIX TOCHIe/I0BaTeIbHOCTEH. OnpeeneHne mpeneia IMOCiIeT0BaTSIIBHOCTH.
Brruncnenue mpeaenoB nocnenoBatenbHocTeil. [Ipenen dyHKImu Ha OGECKOHEUHO-
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ctu. [Ipenen ¢bynkumum B Touke. Ilpupamenue aprymenta. [Ipupamenne GyHkmum.
3agauu, TPUBOAIINE K OHSATHIO TPOU3BOAHON. Onipenenenrne npou3BOIHON. AJro-
PUTM OTBICKaHUS TTPOU3BOTHOM
KomOunupoBanHoe 3anstue
Tema 6.2 Coneprkanue y4eOHOro MaTepuana

[IpounsBoaHbIe CyMMBI,
pPa3sHOCTH TMPOU3BENIECHUS,
YacTHOTO

Dopmyinsl quddepennuponanus. [Ipasuna nuddepennrpoBanus

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.3

[IpousBoaHbIE  TPUTOHO-
METPUYECKUX  (DYHKITHA.
[IpousBomHass  CIOXKHOM

byHKIIUN

Cogepxanue yueOHOTo MaTepuana

Onpenenenne ciaoxHON (yHKIUH. [Ipon3BOAHAS TPUTOHOMETPHUECKUX (DYHKITHH.
[IpousBoaHas CIIOKHOW (QYHKIUN

KombOunupoBanHoe 3anstue

Tema 6.4
[lonaTe o HempepbIBHO-
cti GyHKIMU. Metoa WH-
TEpBaJIOB

Copepxanue yaeOHOTO MaTepuana

[TonsiTne HenpepsiBHON (yHKIMU. CBOMCTBA HENpepbIBHOW QyHKIMH. CBSA3b MEXIY
HENPEPBIBHOCTHIO U U depeHINpyeMOCThI0 QYHKIIUM B TOUKE. AJITOPUTM pelie-
HUS HEPABEHCTB METOJIOM MHTEPBAJIOB

KombOununpoBanHoe 3aHsTHe

Tema 6.5
I'eomerpuueckuit u pusu-
YECKHI CMBICI MPOU3BOJ-
HOH

Coneprkanue yaeOHOro MaTepuana

['eomeTpuyeckuii CMbIC MPOU3BOJHON (DYHKIMM — YIJIOBOM KOX(PQHUIMEHT Kaca-
TEJIbHOM K rpaduky GyHKIMM B TOUYKE. YpaBHEHHE KacaTelbHOH K rpaguky (yHK-
UK. AJITOPUTM COCTaBIICHUS YpaBHEHHsI KacaTellbHOU K rpaduky ¢pyHkimu y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.6
DU3NYECKUI CMBICHT TPO-
W3BOJIHOM B Tmpodeccuo-

Coneprkanne ydeOHOT0 MaTeprana

Ouznyeckuil (MEXaHUYECKHIT) CMBICI MPOU3BOJIHOI — MTHOBEHHAsi CKOPOCTh B MO-
MeHT BpeMeHHu t: v =S’ (t)
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HaJIBHBIX 3aJa4ax

HpaKTI/I‘ICCKOC 3aHATHUC

Tema 6.7
MOHOTOHHOCTbH (PYHKIIHH.
Touku 3KcTpEMyMa

CopnepxaHnue yueOHOTo MaTepuala

Bospacranue u yobiBaHMe (YHKIUHU, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS (PyHK-
LIUN 3HAKy Npou3BOAHOM. [IoHATHE IPOU3BOAHON BBICHIETO NOPSAJKA, COOTBETCTBUE
3HAaKa BTOPOU IMPOM3BOJIHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIUU HA OTpe3ke. 3aja-
YM Ha MAaKCUMYM U MUHUMYM. [IOHSATHE acCUMIITOTHI, CITIOCOOBI MX OrpeneneHus. Al-
TOPUTM HCCIIEI0BaHUs (YHKLUU U NOCTPOCHUs ee rpaduKa ¢ IOMOIIBIO IPOU3BO/I-
HOM. [IpoOHO-MHelHas pyHKIHS

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.8
UccnenoBanmne ¢GyHKIMMA
U TIOCTpOEHUE rpapuKoB

Coneprxkanue yaeOHOro MaTepuana

HccnenoBanue (1)YHKI_II/II/I Ha MOHOTOHHOCTBb U ITIOCTPOCHUC Fpa(bI/IKOB.

KomMmOuHHupoBaHHOE 3aHsTHE

Tema 6.9 Haubonbiee u
HarMeEHbIIIee 3HAYEHUS

byHKIIUN

Coneprkanne y4eOHOro MaTepuana

Haxoxnenne HanOOJbIIEro U HAMMEHBIIEro 3HaYeHUH (YHKLUH, TOCTpOEHUE Tpa-
(MKOB MHOTOUWIEHOB € UCIIOJIb30BAaHUEM alapaTa MaTeMaTHYeCKOTO aHaINU3a

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.10

Haxoxnaenume onTuManb-
HOT'0 pe3yJibTata ¢ MOMO-
b0  IIPOM3BOJHOW B
MIPAKTUYECKUX 3a7a4ax

IIpodeccnonanbHO-OpHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NMPHUKJIATHOIO
MO/YJIfA)

Haumensbiiee n Haubosbiiee 3Ha4eHHe (PyHKIUN

HpaKTI/ILIeCKOC 3aHATUC

Tema 6.11

Pemienne 3amau. Ilpowus-
BofHas  (PyHKIuU, ee
MIPUMEHEHHNE

Cogepxanue yaeOHOTO MaTepuana

®opmynsl U npaBuwia auddepenunpoBanud. VcenenoBanue QyHKIMI ¢ MOMOIIBIO
npousBogHoN. Hanbonbiee 1 HanMeHblIee 3HaueHus: QyHKIUU

KonTponbnas pabota
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Pazpen 7.
MHOrorpaHHUKM M TeJja
BpallleHUs

Tema 7.1
Bepmmnbl, pebpa, rpanu

Conepxanue yaeOHOro MaTepuaia

[Tonsitue MHOTOTpaHHUKa. Ero snemMeHTsl: BepnHbl, pedpa, rpanu. [Juaronans. Ce-

MHOTOI'PaHHHUKA yeHue. BeIyKiible U HEBBITYKIIbIE MHOTOTPAHHUKHI
KombOunnpoBanHoe 3aHsaTue
Tema 7.2 Cogepxanue yueOHOTo MaTepuana

[Tpusma, ee cocraBisto-
e, cedenue. llpsamas u
I[MpaBUJIbHAA IIPHU3MbI

[Tonsitue mpusmbl. Ee ocHoBaHust u OokoBble rpaHu. Bricota mpusmel. Ilpsmas u
HakJIOHHas npusma. [IpaBunbHas npusma. Ee ceuenue

KomMmOuHupoBanHoe 3aHsTHe

Tema 7.3
[Tapannenenunen,  kyoO.
Ceuenue kyOa, mapasie-
Jenumnena

Cogepxanue yueOHOTo MaTepuana

[Tapannenenunen, cBoiicTBa NPSMOYTOJILHOTO Mapasienenunena, kyo. Ceuenue Ky-
0a, mapajienenuneaa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.4

IIupamupa, ee cocraBis-
omue, cedenue. llIpa-
BUJIbHAs NHUpamMuja. yce-
YEHHas upamMuaa

Coneprkanue y4eOHOro MaTepuana

[Tupamuna u ee snemenTsl. Ceuenue nupamuiabl. [lpaBunpHas nupamuaa. YcedeH-
Has IUpaMuja

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.5
bokoBas m moijHaAs T1I0-
BEPXHOCTh TPU3MBI, THU-
paMuabI

Cogepxanuie yaeOHOT0O MaTepuana

[Tnomanb 60KOBOM U MOJTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.6
Cummerpuss B KkyOe, ma-

CogepxaHue yaeOHOT0O MaTepuana

CI/IMMeTpI/Iﬂ OTHOCHUTCJIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B Ky6e, rnapali-

OK 01.
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paieiacnunenc, IpusMeE,
ImupaMuac

JCICnuIeac, mpusmMe, mupaMuac

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7
[Ipumepsl cummeTpuil B

IIpodeccnonaibHO-OpMEHTHPOBAHHOE COJepKaHUE (CoAepKaHNe MPUKIATHOTO
MOYJIs1)

npodeccun CumMeTpus B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY
IIpakTHueckoe 3aHsaTHE
Tema 7.8 Coneprkanue y4eOHOro Marepuana

[IpaBuiibHBIE MHOTOTpaH-
HHUKH, UX CBOIICTBA

ITonsTHe IMPpaBUJIbHOI'O MHOTOT'paHHHKaA. CBoiicTBa IMpaBUJIbHBIX MHOTOT'PAaHHUKOB

HpaKTqucxoe 3aHATHUC

Tema 7.9

[{umuuap, ero cocTaBiis-
omue. CeueHue LIUIAH-
apa

Cogepxanue yueOHOTo MaTepuana

[Mwinnap u ero snemenTsl. CedyeHne HMUIMHAPA (ApauIeIbHOE OCHOBAHUIO U OCH).
PazBeprka mmimHIpa

KomMOuHupoBaHHOE 3aHATHE

Tema 7.10
Konyc, ero cocraBmusito-
mue. CeueHne KoHyca

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJAepKaHUe (ColepKaHMe NMPHUKJIATHOIO
MOYJIST)

Konyc u ero snementsl. CeueHne KoHyca (IapajielbHOe OCHOBAaHHIO U ITPOXOASIIEe
yepes BepIIMHY), KOHWYeCKue ceueHus. PazpepTka koHyca

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.11
VYceuennslii konyc. Ceue-
HHUE YCEeYEHHOTO KOHYyca

Coneprkanue y4eOHOro MaTepuana

Y cedeHHbIH KOHYC. Ero 06pa3y10u1a;1 u BeicoTa. CeueHue YCCUCHHOI'O KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.12
[ap u chepa, ux ceueHus

Conepxxanue yqaeOHOro MaTepHrasia

[ap u cdepa. Bzaumuoe pacnonoxkenue cepsl u maockoctu. Ceuenue mapa, che-
pBI

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.13

ITonstre 006 00OBEeMe Tea.
OtHolleHne 00HLEMOB TO-
IOOHBIX TEN

Copepxanue yueOHOro MaTepuana

[Tonsitue 06 oobeme Tema. O6beM Kyda U MpsAMOYroJibHOro napayenenuneaa. O0sb-
€M Mpu3Mbl U IMHApa. OTHOIIEHHE 00BEMOB MOJOOHBIX Tell. | 'eoMeTpudecKkuid
CMBICJI OTIpe/IeIUTeNs 3-T0 mopsiAKa

KomMmOuHupoBanHoe 3aHsTHe

Tema 7.14
OO0beMbl U MJIOLWAAU TO-
BEPXHOCTEH Tell

Coneprkanue y4eOHOro Matepuana

O6bembl nupamubl U KoHyca. O0bem mapa. [Tnomanu nosepxHocTelt Ten

KomOuHupoBanHoe 3aHsTHe

Tema 7.15
KoMmOuHanmm MHOTOTrpaH-
HUKOB M T€JI BpaIICHUS

Cogepxanue yueOHOro MaTepuana

KOM6I/IHaL[I/II/I IrCOMCTPHUUCCKUX TCJI

IIpakTHueckoe 3aHsATHE

Tema 7.16
I'eomerpuueckne kKoOMOU-
HAI[UM Ha MTPAKTHKE

Coneprkanue y4eOHOro MaTepuana

Hcnonp3oBaHne KOMOWMHAIUIT MHOTOIPDAaHHUKOB W TeNl BpALICHUS B IPAKTHKO-
OPHUEHTUPOBAHHBIX 3a7a4ax

HpaKTI/IquKOC 3aHATUC

Tema 7.17

Pemenne 3amau. Muoro-
FpaHHI/IKI/I " TEJia Bpame-
HUsI

Coneprkanue yaeOHOro MaTepuana

OO0BEeMEBI U mIomajan MOoBEPXHOCTU MHOTOTPAHHHUKOB 1 TCJI BpallICHUA

KonTponbhas pabota

Paznea 8.
IlepBooGpa3nass  QyHK-
MU, ee IPUMEHEeHHe

Tewma 8.1
[TepBooOpa3Has pyHKIINH.
[TpaBuiia HAaXOKJICHUS

Conepxxanue yqaeOHOro MaTepHrasia

3aaya 0 BOCCTAHOBJIEHWH 3aKOHA JBM)KEHHUS 110 W3BECTHOM ckopocTu. [loHsitue un-
TerpupoBanusa. O3HaAKOMIIEHUE C MOHATUEM HMHTErpasia U nepBooOpa3Hoil A QyHK-

OK 01.
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epBOOOPA3HBIX nuu y=f(x). Pemenue 3a1a4 Ha CBA3b EPBOOOPA3HON U €€ MPOU3BOIHOM, BBIUHUCIIE-
HUE 1epBooOpa3Hoi ajist nanHou GyHkmuu. Tabmuia Gopmys 11 Hax0XKISHUS Tep-
BOOOpa3HbIX. V3yueHue npaBuia BIYUCICHUS TIEPBOOOPa3HOIT
KomMmOuHupoBanHoe 3aHstue

Tewma 8.2 Coneprxkanue y4eOHOro MaTepuana

[liomans  KpUBOJIMHEN-
HOU Tpanenuu. dopmyna
Herorona — JleitOHuma

3ajauun, NpUBOJAIIME K TOHSATUIO OMPENETIEHHOTO HHTErpajga — O BBIYUCICHUU TIIO-
a1 KPUBOJUHEHMHOM Tparneiuu, o nepeMeieHnu Touku. [lonstue onpeaenéHHOro
uHTerpasa. ['eomMeTpuueckuii M (U3HYECKHI CMBICT OIPEISICHHOTO HHTETpaa.
®opmyna HetoTona— Jleitbnuiia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 8.3
Heonpenenennsiit u
ONpEAEICHHbIA HHTErpa-
JIBI

Cogepxanue yueOHOTo MaTepuana

ITousTue HCOMMPCACIICHHOIO MHTCTpaJia

KomMmOuHupoBaHHOE 3aHsTHE

Tema 8.4
[Tonstue 00 onpeneneH-
HOM HHTErpaje Kak IUIo-
maau KPUBOJUHEHHON
Tpaneuuu

Coneprkanue yaeOHOro MaTepuana

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5
OnpeneneHHbIl MHTETpal
B )KU3HU

IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NMPHUKJIIATHOIO
MO/1YJIfA)

['eomeTpuueckuit cMbici onpeneneHHoro uurerpaita. ®opmyna Hetotona - JleliOHu-
1a.

Pemenue 3a1a4 Ha MpUMEHEHUE MHTETpasia JUIsl BHIYMCIECHUS (PU3MUECKUX BEIUYHH
U IUI0IIaAen

[IpakTHueckoe 3aHsATHE
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Tema 8.6 Coneprkanue ydeOHOro Marepraa

Pemienune 3amau. IlepBo-
obpazHas (QyHKIUHU, ee
MIPUMEHEHUE

[TepBoobpaznas ¢pynkuuu. [IpaBuna nHaxoxaeHus neppoodpasubix. Ee mpumenenue

KontponsHas padora

Pazpnen 9.
Crenenu u xkopHu. Cre-
neHHast QyHKUMSA

Tema 9.1
Crenennas ¢QyHKIus, ee
CBOMCTBA

Cogepxanue yueOHOTo MaTepuana

o v n
TToHsTHE KOpHSA N-Off CTEMeHH M3 JeHcTBUTENbHOro uncna. dynkmuu y = VX ux
cBoiicTBa u rpaduku. CBOWMCTBA KOPHS N-OU CTCTICHH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 9.2
[IpeoOpa3oBanue  BbIpa-
JKEHUH C KOPHSIMHU n-0i
CTETIeHU

Cogepxanue yueOHOT0 MaTepuana

[IpeobpazoBanue uppanvoHaIbHBIX BRIPAKCHUI

KombOununpoBanHoe 3aHsTHe

Tema 9.3

CBoiicTBa cTeneHu C pa-
HHOHAJBHBIM U JEHCTBH-
TENbHBIM IOKA3aTEIIMU

Coneprkanue y4eOHOro MaTepuana

[TonsiTHE cTeneHu ¢ T00BIM pallMOHAIBHBIM NOKa3aTenaeM. CTeneHHble (PyHKIUH, uX
CBOWCTBA U rpaduKu

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 9.4

Pemienne wmppanmnoHans-
HbIX ypaBHEHHMI W Hepa-
BEHCTB

Coneprkanue y4eOHOro MaTepuana

PaBHOCHJIBHOCTE MPPALIMOHATIBHBIX YPABHEHUN U HEPAaBEHCTB. METO/BI NX PEIEHUS.
Pemenne nppanoOHaNbHBIX YPaBHEHNUN U HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.5
Crenenn u kopHu. Cre-
neHHast QyHKIHS

CogepxaHue yaeOHOT0O MaTepuana

Onpenenenne creneHHod (yHkuuu. Mcmonap30BaHWEe €€ CBOWCTB TMPHU PEIICHUU
YpaBHEHUH U HEPABEHCTB

OK 01.
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Kontponbnas pabota

Pazgen 10. Iloxa3zarTenn-
Hasl PyHKUMS

Tema 10.1
[okazaTtenpHas QyHKIMS,
ee CBOMCTBA

Conepixanue yyeOHOro MaTepuaia

CremneHb ¢ IMPOU3BOJBHBIM JEHCTBUTENBHBIM MOKa3aTesneM. OnpeneneHue mnokasa-
TENbHOW (DyHKIMH, ee CBOMCTBa M TrpaduK. 3HAKOMCTBO C NMPHMEHEHHEM ITOKa3a-
TeJbHOM (yHKUuU. PemieHne moOKa3aTeNbHbIX YpaBHEHUH (YHKLIHOHAIBHO-
rpau4ecKuM METOI0M

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.2
Pemenne mnokasaTtenbHBIX

Coneprxkanue y4eOHOro MaTepuana

Pemenue nokazarenbHbIX ypaBHEHUI METOJIOM YPaBHUBAHUS NTOKA3aTENEH, METOIOM

YPaBHEHMI U HEPABEHCTB | BBEJCHHUS HOBOW MEPEMEHHOW, (yHKIMOHATHHO-TpaQUUECKUM METOJ0M. PemieHue OK ot
MIOKAa3aTeIbHBIX HEPABEHCTB
[TpakTHyeckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOT0O MaTepuana
Cucrembl TNOKa3aTeNnbHBIX | PelieHue cucTeM mokas3arelibHbIX ypaBHEHHM
ypaBHEHUH KomMmOuHupoBaHHOE 3aHsTHE
Tema 10.4 Copneprxanue yueOHOro MaTepuaa
Pemenne 3anau. Ilokasa- | Pemenue mokasarenbHbIX ypaBHEHUH METO/0M YpaBHHUBaHUS IOKa3aTeslell U MeTo-
TeJIbHAs PYHKIUS JIOM BBEJICHUSI HOBOW IIEpEMEHHOM. Pellienne nokasareabHbIX HEPABEHCTB
KonTponbhas pabota
Pazgea 11. Jlorapugmbl.
Jlorapupmmuueckast
pynkuus OK 01.
Tema 11.1 Coneprxanue yueOHOro MaTepuaa

Jlorapudgm umcna. [ecs-

Jlorapudm umcna. JlecATHIHBIN U HATYpAIbHBINA JOTapu(pMBbI, YHCIIO €
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TUYHBIA M HATypaJbHbIN
jorapu@mbl, YUCIIO €

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.2

CpoiictBa  JorapugmoB.
Omnepanust norapupmMupo-
BaHMUs

Copepxanue yueOHOro MaTrepuana

CgoiictBa norapudmon. Onepanus jorapuGMupoBaHusi.

KomOuHupoBanHoe 3aHsTHe

Tema 11.3
Jlorapudmuueckas ¢yHK-
M, €¢ CBOMCTBA

Cogepxanue yueOHOTo MaTepuana

Jlorapudmuueckas GyHKIUS U ee CBONCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.4
Pemenne norapudmuye-
CKMX YpPaBHEHHMH U Hepa-

Coneprxkanue y4eOHOro MaTepuana

[Tonsitue norapudmuueckoro ypaBHeHus. Onepanus MOTEeHIUPOBaHUs. TpU OCHOB-
HBIX METOJa pEHIeHHs JIorapu(MHUUECKUX  ypaBHEHHH: (QYHKIHOHAIHHO-

BCHCTB rpaduvecKuii, METO TIOTCHIIMPOBAHUS, METO/I BBEICHUS HOBOM mepeMeHHOM. Jlora-
pudMrUyecKue HepaBeHCTBA
KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.5 Coneprxanue yueOHOro MaTepuaa

Cuctemsl sorapudmude-
CKHMX ypaBHEHUH

ANTOPUTM peIIeHUsT CUCTeMbl ypaBHEHUH. PaBHOCHMIBHOCTH JOTapupMUUYECKUX
YpaBHEHUI U HEPABEHCTB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.6
Jlorapudmsl B mipuposie u
TEXHUKE

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAeP KaHMe (CoAepKaHHe NPHKJIAJHOIO
MOJYJIST)

[Tpumenenue norapudma. Jlorapubmudeckas cnmpanb B npupojae. Ee maremarude-
CKHE CBOICTBa

IIpakTHueckoe 3aHsaTHE

Tema 11.7
Pemenne 3amau.  Jlora-

Coneprkanne ydeOHOT0 MaTeprana

Jlorapudmuueckas pyHkuus. Penienrne npocTeimumx JorapupMuiecKiux ypaBHEHUN

27




T OENEPAJIBHOE TOCYIAPCTBEHHOE BIOIIKETHOE OBPA3SOBATE/IBHOE CMK
1@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTuc Aucm 28

pudmbl.  Jlorapudmuue-
cKast QyHKIUS

Kontponbnas pabota

Pa3zngen 12. OK 01.
MHo:xecTBa. DjIeMeHTBI
Teopuu rpagos
Tema 12.1 Coneprkanue ydeOHOro Marepuana
MHoxecTBa [Tonstue MuoxxectBa. I[lonmMHoxkecTBO. Onepanuy ¢ MHOXKECTBAMU
KomOunmnpoBaHHoe 3aHsATHE
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJeprKkaHue (CopepkaHue NMPUKJIATHOTO
Onepauuy ¢ MHOXECTBa- | MOIYJISA)
MU Onepanuu ¢ MHOXKecTBaMH. PelieHne npukiaaHbIxX 3a1a4y
[TpakTuyeckoe 3aHsTHE
Tema 12.3 Coneprkanue yueOHOTo MaTepuana
['padsr [Tonsitue rpada. Cs3HblA rpad, AepeBo, HUKI rpad Ha MIOCKOCTH
[TpakTrueckas pabota
Tema 12.4 Coneprkanue yaeOHOro MaTepuana
Pemenue 3amay. Muoxe- | Onepamuu ¢ MHOXecTBaMU. OTHCaHNEe PEeATbHBIX CUTYalui C TIOMOIIBIO MHOYECTB.
cTBa, I'padsl u ux npume- | [Ipumenenue rpadoB K pelIeHUIO 33134
HEHUe KonrponsHas pabora
Paznen 13. DiemeHTHI
KOMOMHATOPHKH, CTATH-
CTMKH U TeOpUH Bepo-
SITHOCTeM OK 01.
Tema 13.1 Copneprxanue yueOHOro MaTepuaa

OCHOBHBIE TOHATHS KOM-
OMHATOPUKHU

HCpCCTaHOBKH, pa3MCIICHUs, COUCTAHU.
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KOM6I/IHI/Ip0BaHHOC 3aHATHUC.

Tema 13.2

CoOpITHE,  BEpOSITHOCTH
coOpiTug. CliokeHne |
YMHOXEHUE BEPOSTHO-
cTeH

Copnepxanue yueOHOro MaTepuana

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
VYcioBHast BEpOSATHOCTh. 3aBHCUMBIE U HE3aBHCHUMBIEC COOBITHS. TeopeMbl 0 BeposT-
HOCTHU IIPOU3BENICHUS COOBITUH.

KomMmOuHupoBanHoe 3aHsTHe

Tema 13.3
BepositHocTs B mpodec-
CUOHAJIBHBIX 3aa4yax

IIpodeccnoHaIbLHO-OPMEHTHPOBAHHOE CoJlep:KaHUe (copep KkaHue MPUKJIATHOTO
MOYJIs1)

OTtHocuTeNbHAsT YacTOTa COOBITHS, CBOWMCTBO €€ YCTOMYMBOCTH. CTaTHCTHYECKOE
onpenenaeHue BeposTHOCTU. OlLieHKa BEPOATHOCTH COOBITHS

IIpakTHueckoe 3aHsaTHE

Tema 13.4

JuckperHas  ciydanHas
BEIWYMHA, 3aKOH €€ pac-
[IpeaeIeHUs

Cogepxanue yueOHOTo MaTepuana

Bunel cinydaiineix BennuuH. OnpezneneHne TUCKPETHON CIy4ailHOW BEJIMYMHBIL. 3a-
KOH pAacIpelereHusl TUCKPETHON CIIy4aliHOW Benu4yuHbl. Ee uncioBble Xapakrepu-
CTUKH

KomMmOuHupoBaHHOE 3aHsTHE

Tema 13.5
3amauyn  MaTreMaTUYeCKOMH

Coneprkanue y4eOHOro MaTepuana

BapI/IaI_II/IOHHHﬁ pan. Ilonuron vacToT u rucrorpaMmma. CTraTucTHYeCKHue XapaKTepu-

CTaTUCTUKH CTHKH Psiia HaOII0JaeMBbIX TaHHBIX
KomOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CoJepPKaHue (CopepkaHue NMPUKJIATHOTO

CocraBienne TaOIUI H
JrarpaMM Ha IIpaKTHUKE

MO/1YJIfA)

[TepBuunasi 00pabOTKa CTATUCTHYECKUX NAaHHBIX. | 'paduyueckoe WX MpeICTaBICHHE.
Haxoxaenne cpeTHUX XapaKTepUCTHK, HAOTIOJaeMbIX JTaHHBIX

HpaKTI/ILIeCKOC 3aHATUC

Tema 13.7

CogepxaHue yaeOHOT0O MaTepuana
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Pentenue 3amau. DneMmeH-
Thl KOMOWHATOPHKH, CTa-
TUCTUKH U TEOPUHU BEPO-
SITHOCTEH

DOnemeHTbl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTH COObITUS. CllOKEHUE U YMHO-
YKEHHE BEepOSITHOCTEM

Kontponbnas pabota

Pa3nen 14. YpaBHenus u
HepaBeHCTBa

Tewma 14.1
PaBHOCUIIBHOCTH ypaBHe-
HUll U HepaBeHCTB. O06-
1€ METO/IbI PEIICHUS

Cogepxanue yueOHOTo MaTepuana

PaBHOCWIIBHOCTH ypaBHEHHMH U HepaBeHCTB. OrmpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCHJIBHBIX II€PEX0JIaX B ypaBHEHUAX U HepaBeHCTBax. OOIIMe METO bl PELLICHUS
YpaBHEHMI: Mepexo]l OT paBEHCTBA (PYHKLUUN K PaBEHCTBY apryMEHTOB JJISi MOHO-
TOHHBIX ()YHKIHH, METOJl PA3JIOKEHHsI Ha MHOXXHTEIN, METOJ BBEJICHUSI HOBOM I1e-
PEMEHHOMH, (yHKIMOHATIBHO-TPaQUUECKUI METO

KombOununpoBanHoe 3ansTHe

Tewma 14.2

I'paduueckuit merox pe-
IIEHUs] YpaBHEHWH, Hepa-
BEHCTB

Copepxanue yaeOHOT0O MaTepuana

OO0111e MeToIbl pelIeHHsI HEPABEHCTB: Nepexo OT CpaBHEHUs 3HaYeHUH (PyHKIHHA K
CpaBHEHMIO 3HAYCHUH apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMI, METO MHTEPBAJIOB,
¢dyHkMoHanbHO-Tpaduueckuit merof. ['paduueckuit MmeToq perieHus: ypaBHEHUH 1
HEPaBEHCTB

KombOununpoBanHoe 3aHsTHE

Tema 14.3
VYpaBHEHHsT U HEpaBeH-
CTBa C MOJAYJIEM

Cogepxanue yueOHOTO MaTepHraa

Omnpenenenne monyns. Packpeitue Moy no onpenenenuro. Ipocreiimue ypasHe-
HUs U HEpPaBEHCTBA ¢ MoAyieM. IIpuMeHenne paBHOCWIBHBIX IIEPEXOA0B B OIpee-
JICHHBIX TUIAaX YPAaBHEHHUI M HEPABEHCTB C MOJYJIEM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4
VYpaBHEHHsIT W HEpaBeH-

Coneprkanne y4eOHOT0o MaTepurana

3HakoMcTBO ¢ napameTpoMm. [Ipocreiinirie ypaBHEHHs 1 HEPABEHCTBA C TApaMeTPOM

OK 01.
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CTBa C MapamMeTpaMu Komb6unupoBanHoe 3ansatue
Tewma 14.5 IIpodeccnonabHO-OPHEHTHPOBAHHOE CoJepPkaHue (CopepkaHue NMPUKJIATHOTO 5
CocraBiieHHE W PELICHHUE | MOAYJIs)
npodeccroHaNIbHBIX 3a/1a4 | PemeHne TeKCTOBBIX 3a1a4 MPOPEeCCHOHATBHOTO COICPIKAHHS
C MOMOILIO YPABHEHUI ITpakTHYECKHE 3aHATHS
Tewma 14.6 Copepxanue yueOHOro MaTepuana 4
Pemenne 3amay. Ypasne- | OOuipe MeTOnbl pPEIICHUs ypaBHEHUH. YpaBHEHHs U HEPaBEHCTBA C MOAYJIEM U C
HUS ¥ HEPAaBEHCTBA napaMeTpamu
[IpakTrueckoe 3aHsaTHE
Koncyabranumn 4
IIpome:xxyTounasi arrecranusi (JK3aMeH) 24
Bcero: ‘ 258
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3. MemoouuecKue ykazanus no npo6edeHuI0 NPAKmuuecKux 3aHAmuil/1a00pamopuix paoom

[Tpu peanmzanuu yueOHOTo mpoliecca Mo MaTeMaTHKE MCIOIb3YIOTCS aKTUBHBIE (POPMBI PabOTHI,
IIPU KOTOPBIX 00YYaIOLIMECs BOBIEKAIOTCA B MaTEMAaTUYECKYIO JEeSTEIbHOCTb, 00€CIeUunBasi TEM CaMbIM
NOHMMaHHE MaTEeMAaTUYEeCKOro MaTepHuala, pa3BUTHE WHTEJUIEKTa, IPUOOpEeTEeHHE MPAKTHUYECKUX HaBbI-
KOB, YMEHHI NIPOBOJUTH PACCYKIEHUS U AOKA3aTEIbCTBA. MCIOIB3yI0TCS KEHC-METObI, METOABI IIPOEK-
TOB, METOJIbl Pa3BUTHUSL KPUTUUYECKOTO MBIIIJIEHUS YEPE3 YTEHUE U IUChbMO, 3BPUCTUUECKHI, UCCIIEI0Ba-
TEJIbCKUNA METO/1bI, METObl MOAYJIBHOTO 00yUEHUs.

JunakTruueckue MaTepuaisl IPEICTaBICHbI B BUAE TECTOBBIX 3a/1aHUM, K1I04e6blX 3aau.

[TpodeccrnonanbHas HaNIPAaBICHHOCTh pealu3yeTcs B Tpex (popMax: MPaKTUKO-OPUEHTUPOBAHHbBIE
3aJa4i, WHAWBUIYAIbHbIC MPOEKTH U OMHApHBIE YpOKH. B OojblIeil cTerneHu pacrpoCTpaHEHbI Takue
THUIIBI 3aHATUNA: KOMOMHUPOBAHHOE, TEOPETUYECKOE U NpaKTHYeckas pabora.
[IpoBenenue npakTUYECKUX 3aHATHH [103BOJISIET peain30BaTh CIEAYIOIINE JUIaKTUUECKUE LeNU U 3a7a-
4u:

1) ONTUMAJIBLHO COYETATh JIEKIIMOHHBIE 3aHATHUS C CHCTEMAaTUUYECKON yueOHO-103HABATEIbHOM /1esI-
TEJIBHOCTBIO CTYACHTOB, UX TEOPETUYECKYIO IOATOTOBKY C IPAKTUYECKOMH;

2) pa3BUBaTh YMEHMsI, HABBIKM YMCTBEHHOH pa0OThI, TBOPUECKOTO MBIIUIEHUS, YMEHUS UCIIOJIB30-
BaTh TEOPETHUYECKUE 3HAHUS /IS pEIICHUs TPaKTUYECKUX 3a7ay;

3) ®opmMupoBaTh YMEHHUE UCMOIb30BaTh CIPABOYHYIO, IIPAaBOBYI0, HOPMATUBHYIO JOKYMEHTALUIO U
CHeLMaIbHYIO JIUTEPaTypy;

4) (bopMHPOBATH y CTYJICHTOB HHTEPEC MCCIEI0BATEIBCKOM 1A TEIIHOCTH;

5) OCYILLECTBIIATh TMAarHOCTUKY U KOHTPOJIb 3HAHUHN CTYJIEHTOB IO OT/JEIbHBIM pa3jielaM U TeMaM
IPOrPaMMBI.

Bujabl npakTHYeCKUX 3aHATHI

[IpakTnueckass paboTa 3aki04yaeTcs B BBIIOJHEHUHM CTYIEHTaMH, MOJ] PyKOBOJCTBOM IpenojaBaTelis,
KOMILIEKca Y4eOHBIX 3a/laHUIl HAallpaBJIEHHBIX HA YCBOCHHWE HAYYHO-TEOPETUUYECKUX OCHOB yueOHOM nuc-
LUIUIMHBI, TPUOOPETEHNE NMPAKTUYECKUX HABBIKOB OBJIAJICHUS METOAAMH MPAKTUYECKOW paboThl ¢ MpHU-
MEHEHHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI. BbInoaHeHus npakTu-
YecKOM paboThl CTYAECHTHI MPOU3BOAAT B MUCbMEHHOM BHJie. OTUET MpenoCTaBIseTCsl MPEnoaaBaTelto,
BeAyllleMy JaHHbIA npenmer. [IpakTuueckue 3aHATHUS CHOCOOCTBYIOT Oojiee TITyOOKOMY MOHHUMAHHUIO
TEOPETUYECKOr0 MaTepuana yd4eO0HOro Kypca, a TakKe pa3sBUTHIO, (POPMHUPOBAHUIO M CTAHOBJICHUIO pa3-
JUYHBIX YPOBHEW COCTaBIIAIONIUX MPOPECCHOHATBHON KOMIIETEHTHOCTH CTY/I€HTOB.

Ha npakTtuueckux 3aHATUSX MHTEpEC MpPEICTaBIseT NPUMEHEHHE Keilc TeXHOJIorui (keic-craau
(case-stady), 3aauHbIil METO/I) — OCMBICIICHHE, OOCYK/ICHHE, AHAITU3 M MIOUCK PEIICHUS] KOHKPETHOW CH-
Tyaliy, ONIMCAHUE KOTOPOU IPEJCTABIEHO B KEHCe.

Kelic cocraBnsieTcs o onpeaeaéHHbIM TPaBUIAM:
e OnuceiBaercs NpoOieMHasi CUTYalusl, TpeOyIoIas pa3peLieHus;
e Dra cUTyalus HE UMEET OJJHO3HAYHOT O PELICHMS;

e [IpuBogutcs Habop (HakTOB, MHCTPYMEHTOB, MMO3BOJISIOLINX BHIPA0OTATh PELICHUE 33/1a4U;

e Pemenue nmpobiemMbl, ONMCaHHOW B Keiice, TpeOyeT aKTUBHOTO MCIOJIb30BAHUS TE€X WIIM HMHBIX
KOMIIETEHIIUH, B TOM YHUCII€ U MPUOOPETEHHsI HOBBIX 3HAaHUN WM YMEHHH.
PaboTa ¢ KaXaAbIM KeiicoM mpearnoaraeT Heiablii KOMIUIEKC JAeWCTBUI (TOUCKOBBIX, MTPOEKTUPO-
BOYHBIX, HMUTALIMOHHO- MPAKTUYECKUX, pe(IEKCUBHO- CAMOOIIEHOYHBIX ), UTO 00€CIeUrBaeT TPEHUPOB-
Ky KOMIETEHUIUH, 3HAYMMBIX JJIs1 TPOPECCHOHATBHOTO CaMOOIIPE/IeICHHS.

3.1. TeMaTuka u coJep:KaHHe MPAKTHYECKHUX 3aHATHII/1a00paTOPHBIX padoT
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TemaTHnka NMPAKTUYIECCKUX 3aHSATHH:

[TpakTnueckoe 3anstue 1

Tewma 1.3.

I'eomeTrpus Ha miockocTH

Conepxanue:

Bunbl mnockux GUryp v Ux miomaib.

[IpakTHKO-OpUEHTHPOBAHHBIC 331a4U B KypCe T€OMETPUHU Ha MIIOCKOCTH

[IpakTrueckoe 3aHsATHE

Tema 1.4

[IponieHTHBIE BBIYMCICHUS

Conepxanue:

[IpocThie npoLEeHTHI, pa3Hble clIOCOOBI UX BbluKcaeHUS. CI0KHbIE IPOLIEHTHI
[TpakTyeckoe 3ansTHE

Tewma 1.5

YpaBHEHMS U HEPABEHCTBA

Conep:xanue:

Jluneiinble, KBaapaTHbIE, APOOHO-IMHENHBIE YPABHEHUS 1 HEPABEHCTBA
[IpakTrueckoe 3aHsATHE

Tema 2.5.

[TapamiensHble, NEPIEHINKYISPHBIE, CKPEIIUBAKOIIUECS IIPSIMBIE
IIpodeccnoHaAIBHO-0PHEHTHPOBAHHOE COACPKAHME

AKcHOMBI cTepeoMeTpui. [lepneHauKyIsIpHOCTh NPSIMON U MJIOCKOCTH, MAPAJIENBHOCTh ABYX IpS-
MBIX, IEPIEHANKYIISPHBIX IIJIOCKOCTH, EPIEHANKYIIPHOCTD TUIOCKOCTEN
IIpakTHueckoe 3aHsATHE

Tema 3.3

[IpakTHKO-OpHUEHTHPOBAHHBIE 3a7a4d HA KOOPAMHATHON IIJIOCKOCTH
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHUE

KoopannaTtHast minockocTh. Beruncienue pacCTOSHUN M TUIOMIAIe Ha MIIOCKOCTH. KonnyecTBeHHbIE
pacyeTsl

[IpakTrueckoe 3ansaTHE

Tema 4.6

[IpeobpazoBanue rpauKOB TPUTOHOMETPUUYECKUX (PYHKIIUI
Conepxanue:

CixaTtue U pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIHMA.
[TpeobpazoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIMIA
[IpakTHueckoe 3aHsATHE

Tema 4.7

Onucanue Nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPauKOB PYHKIUI
IIpodeccnoHaILHO-0PHEHTHUPOBAHHOE COAEPIKAHUE!
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Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUECKUX (DYHKIMN B IPOEeCcCHOHATBHBIX 3aauax
[IpakTrueckoe 3aHsaTHe

Tema 5.2

[IpuMeHeHrne KOMIUIEKCHBIX YU CEl

Copnep:xanue:

BeltoniHEHNE pacyeToB ¢ MOMOLIBIO KOMIUIEKCHBIX yucen. [IpuMepsl HCnosib30BaHUsl KOMILIEKCHBIX
qucen

[IpakTrueckoe 3aHsaTHE

Tema 6.6

OU3NYECKUI CMBICI TPOU3BOTHOM B MPO(EeCCHOHATBHBIX 3aa9ax

Conep:xanue:

Ouznyeckuil (MEXaHUYECKUIT) CMBICT IPOU3BOJHON — MTHOBEHHAs! CKOPOCTh B MOMEHT BPEMEHH t: V
=S'(t)

[IpakTuueckoe 3aHsATHE

Tema 6.10

HaxoxzeHne onTuMaabHOrO pe3yJibTaTra ¢ HOMOIIBIO IPOU3BOJAHOM B IPAKTHYECKUX 3a/1a4ax
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP/KAHUE!

Haumenbmee n HanOosbiee 3HaUYCHUE (DYHKIIHA

[IpakTrueckoe 3aHsTHE

Tema 7.7

[Tpumepsl cummeTpuii B mpodeccun

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

CummeTpus B IpUpOJIe, ApXUTEKTYpPE, TEXHUKE, B OBITY

[TpakTrdeckoe 3aHsATHE

Tema 7.8

[TpaBuIbHBIE MHOTOTPAaHHUKH, UX CBOMCTBA

Conepxanue:

Tloustue MMPpaBHUJIbHOI'O MHOTOT'paHHHKaA. CaoiicTBa IMpaBUJIbHBIX MHOT'OT'PaAHHHUKOB

[IpakTrueckoe 3aHsATHE

Tema 7.15

KomOuHanm MHOTOTpaHHUKOB U TEJ BpaIleHUs
Conepxanue:

KomOuHnanmu reomeTpuueckux Tel
[IpakTnueckoe 3ansATHe

Tema 7.16

['eomeTpryeckue KOMOWHALIMY Ha MPAKTUKE
Copep:xanue:

Hcnonp3oBaHrne KOMOMHAIMI MHOTOIPaHHUKOB U TEJ BpallleHUsl B MPAKTUKO-OPUEHTUPOBAHHBIX 3a-
Jagax

[IpakTnueckoe 3ansATue
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Tema 8.5

OrnipeiesieHHbI UHTETPAJl B AKU3HU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME:

['eoMeTpuyecKkuii CMBICH OTpeeieHHOro naTerpaia. @opmysa HetotoHa - JleiiOHua.

Pemmenuie 3a1a4 Ha MpUMEHEHNUE UHTETpalia JJis BbIYUCIeHUS GU3NYECKUX BETUYMH U TUIoIaien
[IpakTuueckoe 3aHsATHE

Tema 10.2

Pemenue nokazarenbHbIX YpaBHEHUN U HEPABEHCTB

Conepxanue:

Pemienne moka3arenbHbIX YpaBHEHUN METOJIOM ypaBHUBAHHUS MOKa3zaTelied, METOJOM BBEJCHUSI HO-
BOIl mepeMeHHOM, (YHKIIMOHATbHO-TpauuecKkuM MeToJoM. Pelienre nokasarenbHbIX HEPABEHCTB
[IpakTuueckoe 3aHsATHE

Tema 11.6

Jlorapudmsl B mpupojie ¥ TEXHUKE

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJEPKAHME!

[Tpumenenwne norapudma. Jlorapudmudeckas crupans B npupoze. Ee maTemarnieckne CBOWCTBA
[IpakTrueckoe 3aHsATHE

Tema 12.2

Ornepanuy ¢ MHOXECTBAMU

IIpodeccrnonaILHO-OPUEHTHPOBAHHOE COAEPKAHME!

Onepanuu ¢ MHOXKeCTBaMU. PerieHne npukiaiHbIX 3a1a4

[IpakTuueckas 3aHaTue

Tema 12.3

I'padsr

Conepxanue:

[Tonsartue rpada. Ces3Hbli rpad, AepeBo, MUK rpad Ha TIOCKOCTH

[IpakTrueckoe 3aHsTHE

Tema 13.3

BepositHOCTB B podhecCHOHaIBHBIX 3a/1auax

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE!

OTHOcUTeIbHAS YaCTOTa COOBITHUS, CBOMCTBO e ycTOWYMBOCTU. CTaTUCTUYECKOE OMpE/IeIeHHe BEpo-
aTHOCTU. OlleHKa BEPOSATHOCTH COOBITHUS

[IpakTHueckoe 3aHsATHE

Tema 13.6

CocraBneHue TaOIHI] U TUarpaMM Ha MPaKTHKE

IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

[lepBuunas oOpaboTka cTaTUCTUYECKUX MaHHBIX. | 'paduueckoe mx mpezacraBieHue. HaxoxxaeHue
CPEeIHUX XapaKTePUCTHK, HAOIIOAAeMbIX TaHHBIX

[IpakTrueckue 3aHATUS

Tema 14.5

CocraBnenue u penieHue npodeccuoHaIbHBIX 3a/1a4 ¢ TOMOIIbIO YpaBHEHU I
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHNE
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Pemenne TekCTOBBIX 3a/1a4 MPO(EeCcCHOHAIBEHOTO COEPKaHUS

HpaKTI/I‘IeCKOG 3aHATUC

Tema 14.6

Pemrenne 3aja4. YPaBHeHI/IH " HEpaBCHCTBA

Conep:xxanue:

OO61re MeTo/Ibl pellieHusl ypaBHEHUN. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM U C TapaMeTpaMu

4. ®oH/I OLIEHOYHBIX CPEICTB TUCHUILIUHBI
4.1 KoHTpOJIb U OLEHKA PE3yJIbTATOB OCBOCHUS 00IIC00pa30BaTeIbHON AUCIUILTUHBI PACKPHI-

BAIOTCS Yepe3 AUCHUILUIMHAPHBIC PE3yJIbTaThl, HANPABJICHHBIE HA (DOPMUPOBAHHE OOLIMX KOMIIETEHIIHI

10 pa3zesaM ¥ TeMaM COJICPKaHUs yueOHOro Marepuaria.

Kox xomnerenuuu

Paznen/Tema

Tun oeHOYHBIX MepPONPUSITHS

OK 01.

Bce paznenst

TectupoBanue

YceTHBI onpoc

[IpencraBienue pe3ysbTaTOB MPAKTUYECKUX 3a1aHUN
3amuTa UHAUBUIyaJIbHBIX IPOEKTOB

KonTponbhas padbora

Brinonnenue 3x3aMeHallMOHHBIX 3aJaHUI

4.2. KOHTPOJIbHO-U3MePUTEIbHbIe MATEPHAJIbI BKJIIOYAIOT:
4.2.1. 3axaHus 1J151 OLEHKYU 3HAHUN U YMEHM 1JIs1 BXOJHOI0 KOHTPOJIS
BxonHON KOHTpONL COCTOUT M3 3aJaHMM, B3ATBHIX U3 OTKpbiToro Oanka OI'D u BIIP mno

maTematuke. Ha BbIIOTHEHHE 3a1aHui BXOJTHOTO KOHTPOJIS AaeTcs 1 akagemMudeckuii yac (45 MUHYT).

Bx01H0# KOHTPOJIB COCTOUT MX 2-X YacTel: 00s13aTeIbHON U TIOTIOJHUTEIHHOM.
OO6s3aTenbHast 4acTh COACPKUT 3aJaHUSI MUHUMAIBHOTO 0053aTENBHOTO YPOBHS, TOTIOTHUTEIbHAS
yacTh — OoJiee CI0XKHbIE 3aJaHUsl.
[Tpu BBIONHEHUU 3a7aHUi TpeOyeTcs MPEACTaBUTh XOJ PEUICHUS U YKa3aTh MOJYYCHHBIH OTBET.
[IpaBUSIbHO BBITTOTHEHHOE 3aJJaHUE U3 00S3aTEIbHON YaCTH OIEHUBAETCS B OJIMH 0aJil; MPaBUIBLHOE BhI-
MOJTHEHUE 3a/IaHU{ JOMOTHUTENBHON YacTH oleHuBaeTcs 3 Oammamu uiau 1-2 Gamnamu 3a 4aCTUYHOE

pelieHue.

banbl, mony4deHHbI€ 3a BCE BBIIIOJIHEHHBIE 33/IaHUSI, CYMMUPYIOTCSL.
HIxana nepesoda 6a1106 6 ommemKku no NAMUOANILHOU CUCHIEME

Ommemkxka

Yucno o6annoes,
Heo0X00umoe 01 NOJIY4eHUus OMmMemKU

«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauuro) 13-15

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLil OMeem U3 Yemuvipex NPeONOHCEHHBIX:

3aoanusn 6x00H020 KOHMPONA

Oo0s13aTe/ILHAT YACTD
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1. (1 6amm) Packpoiite hopMyiny COKparieHHOTO YMHOKEHUS a’-b?:

A) a*-2ab+b® B) (a-b)(a+b); B) a*+2ab-b% I') (a-b)(a-b)
2. (1 6amn) [momank TpeyrobHUKA BBIYUCISIETCS 110 (hOpMYyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5 o

3. (1 6amn) Kakoe u3 cieayromux 4ucell 3aKI0YeHO MKy YuCIaMu 17 4 8

A)0,4;B)0,5;B)0,6; ) 0,7
4. (1 6amn) Jans rpaduxu pyakumii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

1) N 2) | 3)

=y

o[ 11| ol 1 o[ 1

1 9
- =—=
A) 2 ;6)Y =X _8x+11;8)y X, T) y=x+5.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.

I 11

5. (2 6amna) Beraucnure: 2 5

6. (2 6amra) Pemmte ypasuenue X°-7x+10=0. Eciu ypaBHeHHe nMeeT Goliee OXHOTO KODHS, B OT-
BET 3aIIUIINTE MEHBIINI U3 KOPHEM.

7. (2 6anna) ns pemonta tpedyercsa 57 pynoHoB 006oeB. Kakoe HauMeHbIllee KOJIUYECTBO MaYeK
000iTHOTO KJIes HY»KHO JUIsl TAKOTO PEMOHTA, eciu 1 mauka Kiies paccuuTaHa Ha 5 pyJTOHOB?

8. (2 6amna) Bricota BH nmapamnenorpamma ABCD genut ero ctopony AD Ha otpesku AH=2 u
HD = 32. JInaronans napamnenorpamma BD pasna 40. Haiiaure monjans napamienorpamma.

JonoiHuTEIbHAS YaCTh

Ilpu svinonnenuu 3adanus 9 3anuuwiume xo0, 000CHO8aAHUE PeUIeHUA U ROJIYYEHHbLIL OMEem.

9. (3 6amna) Pp16010B MPOMIIBLT HA JIOJIKE OT MPUCTAaHU HEKOTOPOE PACCTOSIHUE BBEPX IO TEUCHHIO
peKH, 3aTeM OpOCHII IKOpb, 2 Yaca JIOBWI PbIOY M BEpHYJICS 0OpaTHO yepe3 5 4acoB OT Hayayia myTelle-
cTBus. Ha kakoe paccTostHHe OT MPUCTaHW OH OTIUIBLI, €CITM CKOPOCTh TEUCHHsI PEKH paBHa 2 KM/4Y, a
coOCTBeHHAs1 CKOPOCTh JIOAKHU 6 kKm/a?

4.2.2. 3apaHus 1)1 OLEHKH 3HAHUN U YMEHUH ISl TeKyIIero KOHTPOJIst

Texymui KOHTPOJIb IPOBOIATCS BO BPEMsI Ay IUTOPHBIX 3aHATHUN 110 MATEMAaTUKE B COOTBETCTBUU C
yueOHBIM I1aHOM U paboueil mporpammel O/ «MaTemaTrKka» 10 BCeM pazjienaM nporpammsl. Tekymumii
KOHTPOJb COCTOUT M3 JIByX 4YacTel: TeopeThdeckod W mpakTuueckoi. I[Ipu sTom oOydvaromruecs
MOJIy4aloT JBE OTMETKH.
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Aucm 38

Teoperndeckass yacTh MPOXOAUT B (HOPME YCTHBIX OTBETOB: OOYYAIOUIMECS BBITATHBAIOT IISATh
KapTO4eK C BONPOCAMH, JAIOT IOJIHBIA OTBET (CO CIIMCKOM BONPOCOB OOYYaroIIMEcs 3HAKOMSTCS B
HavaJe U3y4eHHs paszena).
Lllxana nepesooa 6an106 6 ommemKu no NAMUOALTLHOU cUCIeMe

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

«4» (xopouio) 4

«5» (omauurno) 5

3agaHus NPaKTUUECKOM 4acTH (KOHTPOJIbHBIE pabOThl) YACTUYHO B3AThlI U3 OTKpBITOro 6anka EI'D
u BIIP no maremaruke.

Ha BbInOIHEHHE KOHTPOJIBHOM paboThI 110 MaTeMaTuKe AaeTcs 1 akajeMudeckuil yac (45 MUHYT).

KonTponbHas paboTa cocTouT ux 2-x yacteil. B nepBoii yactu npejaraercst BHIIOJHUTD 4 3a1a-
HUS — BBIOpATh NPAaBUIIbHBIN OTBET U3 YETHIPEX MpeI0KEHHBIX. Bo BTopoii yacTu mpejyiaraercs BbIIOI-
HUTH 6 3a/1aHU — O(OPMHTD X0/ PEIICHHS U 3aIHCATh MOJYIEHHBIA OTBET.

3a npaBUIIbHOE BBINOJIHEHHUE JIFOOOT0 3aJjaHNs NEPBOI yacTu 00y4aroIuiics 1mojyyaeT OuH Oasia.
[IpaBunbHOE BBIMOTHEHUE 33aaHUN BTOPOM YacTH OLIEHUBAeTCs 2 Oayutamu wid 1 6ajuioM 3a 4acTHYHOE
pelIeHHE.

basnibl, nony4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/I1aHUS, CYMMUPYIOTCS.
IIkana nepesooa 6an106 8 OMmMemKu no NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,

Heobxo0umoe 011 ROJIYy4Y€HUA OMMEMKU

«3» (y008.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16

Hp}mwe u njiocKkocmu, Koop()unambl U 6eKmopbsl 6 npocmpancmee

Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[lepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[Tepeuncnure ciocoObl 3aaHUs TIOCKOCTH.

IIponomxure teopemy: «Ecinm ogHa W3 JBYX NapajUIeNIbHBIX MPSAMBIX NEPIECHINKYJIApHA

IIJIOCKOCTH, TO...».

IIponomxure Teopemy: «Ecnu 1Be nmapamuienbHble IIOCKOCTH MEPECEKAKTCS TPETHEH, TO. .. ».

Cdopmynupyiite ornpeeneHue IByrpaHHOrO yria.

PackpoiiTe MoHATHE «YTOJ MEXAY MPSMBIMI.

[lepeuncnure B3aMMHOE PacIOIOKEHUE ABYX MPSMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS apaJlIeIbHBIMU B IPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS CKPEILMBAIOIUMUCS B IPOCTPAaHCTBE?

. Kakue npsimple Ha3bIBAIOTCS NEPIIEHIUKYJIIPHBIMU B IPOCTPAHCTBE?

. Ilepeuncirre B3aMMHOE PACIOI0KEHHE NMPSAMON U IIJIOCKOCTH B IPOCTPAHCTBE.
. Packporite MoHATHE «YTrOJl MEXIY MPSIMOM U IIIIOCKOCTBIO».

. PackpoliTe MoHATHE «I1apauIeIBHOCTD IIPSAMOM U INIOCKOCTH».

38




U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
(E'@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTMC Aucm 39

15. PackpoiiTe noHsATHE «EPIEHAUKYIIPHOCTD IPSIMOM U INIOCKOCTI.

16. IlepeunciuTe B3aMMHOE PACIIOJIOKEHUE IBYX IJIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe NOHATHE «YIOJl MEXKIY MJIOCKOCTAMUY.

18. PackpoiiTe NOHATHE «TapaJUIETBHOCTD IIIOCKOCTEN .

19. PackpoiiTe noHATHE «TIEPIEHIUKYIIPHOCTD INIOCKOCTE.

20. Kak HaliTh paccTOSIHUE OT TOYKH JI0 MPSIMOiA?

21. Kak HaliTH pacCcTOSTHUE MEXKIY MPSIMBIMU?

22. Kak HaliTH pacCcTOSTHUE MEXKTY IIIOCKOCTIMU?

23. IIponomxkute onpenenenue: «llepnenaukynsap —31o...».

24. Ilponomxkute onpenenenue: «Haknonnas — 3t1o.. . ».

25. IIponomxkute onpenenenue: «IIpoekus HAKITOHHON — 3TO. .. ».

26. Ilepeuncanre CBONWCTBA MapauI€IbHOIO POEKTUPOBAHMSL.

27. VI3 4ero cocTOUT NPSAMOYTOJIbHAS CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
28. Ecniu TouKa JIeKUT B IJIOCKOCTH XY, KaKas KOOpJIMHATa y Hee HyJieBasi?
29. [IpuBenute mpuMep KOOPAUHAT TOUKU A, KOTOpast JISKUT HA OCH Z.

30. PackpoiiTe OHATHE «BEKTOPY.

31. Kakue BeKTOpBI HAa3bIBAIOTCS KOJTHHEAPHBIMU?

32. Kakue BeKTOpbI Ha3bIBAIOTCA NEPIEHAUKYIISAPHBIMU?

KonrTpoJnLHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuil 1-4 3anumiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.

1. (1 6amn) Pacmmdpyiite kpaTkyio 3amuck: a€ [5.

A) TouKa a TPUHAWIEKUT IWIOCKOCTH [3; B) Touka a mpuHamiexut mpsmoi 5; B) mpsmas a

NpUHAIEKUT TIockocTh [5; ) mpsmas a nepecekaet miockocthb 5.

2. (1 6amn) [Mpsmeie AB u CJ1 ckpemuBatotest. Kakoe pacmonosxenue nmerot npsimeie AC u BJ[?

A) napannensHsle; b) nepnenaukynspusle; B) ckpemupatores; [') nepecexkatorcs.

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

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

4. (1 6amn) Jansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoil Kakoro oTpe3Ka siBJIseTcs] TOUKa
M(0,3,4)?

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

Bropas yactb

Ilpu evinoanenuu 3ad0anuit 5-10 3anumiume x00 peuienus u nNOJAYUEHHLLIL OMEent.

5. (2 6amna) Yepes xoHIpl oTpeska AB u ero cepennny M npoBeieHbI mapasuieabHbIe MpsMbIe, Tie-
pecekarnme HEKOTOPYIO MIOCKOCTh B Toukax Aj, By mu Mj. Halinure nmmny otrpeska MMj, eciin oTpe-
30k AB He nepecekaer miaockocTh U ecniu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) [Ipsmeie AC, AB u AJl nonapuo nepnenaukyisipubl. Haliaure orpezok CJ, ecnu
AB=5 cm, BC=13 cm, AJI=9 cMm.

7. (2 6amna) (2 6amra) anser BexTopsl a(-6,0,8) , B(-3,2,-6). Haiimute ckansipHOE MpOHW3BEICHUE
BEKTOPOB.
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8. (2 6amma) Haueptutrs ky0 ABCIIA1B1C1/13. [Toctpouts Touky KEAB, Touky ME1J1;C, otpe-
30K PEEA1B1C1.

9. (2 6ama) ITpy KaKuUX 3HAYCHHUAX 71 BEKTOPBI A (4,1,2), B(1,2,n) IepHeHIAKyIAPHbI?

10. (2 6amma) Odpopmute auct 6ymaru A4 BepTUKAILHBIMH, TOPU30HTAILHBIMU, HAKJIOHHBIMHU JIH-
HUSIMH, UCIIOJIb3YS Pa3HBIC I[BETOBBIC OTTECHKH.

Ocnoevl mpuzonomempuu. Tpuzonomempuueckue Qyynkyuu

Teopernyeckue BONPOCHI:

1. Yemy paBeH yroJ B OJMH paanuaH?

2. B Kkakux 4YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra QYHKOUS Y=SiNnX MpPUHAMAET
HIOJIOXKUTEIIbHbIC 3HAUCHHS?

3. B xakux 4eTBepTAX TPUTOHOMETPHYECKOTO Kpyra (DyHKIHS y= COSX IPHHUMACT
OTpULATEIbHBIC 3HAYCHNUS?

4. [Tpomomxute onpenenenue: «CUHYC OCTPOTO yria — 3TO...».

o. [Iponoikure onpenenenue: «KoCHHYC OCTPOro yriia — 3T0. .. ».

6. [Tpomomxute onpenenenue: «TaHTeHC OCTPOTO yriia — 3TO...».

7. CopmynupyiiTe OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.

8. Uemy paBHO nipon3BeeHue tgx*ctgx?

9. Yemy paset Sin(2x)? ChopMyaupyiiTe MpaBHIO BEIUYHCICHHS.

10.  Yemy paBen €c0S(2x)? ChopMynupyiiTe IpaBUIO BEIYUCICHHUS.

11.  Ilepeuucnure TPUrOHOMETPUUECKUE (PYHKIIUH, YKAKUTE UX TTEPHOIBI.
12.  Yewmy paBen nepuoj GpyHkuuu y=coSs(4x)?

13. emy paBeH nepuoa GpyHKIMH y=cos(x/4)?

14. Omnpenenure 06s1acTh 3HAYCHHS QYHKIIUU Y=3C0S(5X)?

15.  Ilepeuncnure criocoObl pereHuss TPUrOHOMETPUYECKUX YPAaBHEHUH.

16. Packpoiite anroputm pemeHuss OJHOPOIHBIX TPUTOHOMETPUUYECKUX YPAaBHEHHUH IEPBOTO
HOpsIIKa.

17. Packpoiite anroputm pemeHuss OJHOPOJIHBIX TPUTOHOMETPHYECKUX YPAaBHEHUH BTOPOIO
HopsIIKa.

KontpoJabHas padora
IlepBas yacthb
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemulpex nPeodi0HceHHbIX.

AB
1. (1 6amn) B AABC COSCZR. Kakas u3 cropon siBnsiercst runorenysoit AABC?

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

2. (1 6amm) Yrnom kakoi yeTBepTH sBIsieTcs yroia oa=410°7?
A)LLB) I B) I T) IV,

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

A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Ilepuon pyHKMU y=sinx?
A)n/2; Bb)2rn; B)4m; ') n
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Bropast yacth

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

. T
5. (2 6amrta) Beraucnure: sin > + COS —.

2

[ =

. V2 . V2
6. (2 6anna) Haiimure 3HaYCHHE BBIPAsKEHUS 4arccos? - 4arcsin(— ?}

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

1
8. (2 6anna) Pemnte ypaBHEHHE COS X = 2 3anummnTe HAMMEHBIITUI TOJI0XKUTEIbHBIA KOPEHb

YpaBHCHMUL.

9. Pemmre ypasuenue Sin’ X - 4 sin x + 3 =0.
10. ITocTpoiite rpaguk TPUTOHOMETPUUIECKOH QyHKIIHH Y=2 SINX

BOooNooa~WONE

0.

-
=

12.
13.

Ilpou3eoonasn u nepeooodpasnas yynkyuu

Teopernyeckne BONPOCHI:
IIponomxure onpenenenue: «lIponssognas — 31o...».
PackpoiiTe reoMeTpruyYECKrl CMBICIT POU3BOTHOM.
PackpoiiTe pu3mueckuii CMBICIT TPOU3BOIHOM.
[Tepeuncnnre npaBuiia BEIYUCICHUS IPOU3BOIHBIX.
Uemy paBHA MPOU3BO/IHAS CTENEHHON (QYHKIIUU?
YeMy paBHa IpOU3BOHAS TIPOU3BEICHUA?
Uemy paBHA MPOU3BOJIHASL YACTHOTO?
Yemy paBHa IPOU3BOIHAS CIOXKHON QYHKIUU?
ChopmynupyiiTe mpu3Hak Bo3pacTaHusi (YHKIIUH.
Cdopmynupyiite npuzHak yobIBaHUS (YHKIIHH.
ChopmynupyiiTe Tpu3HaK TOYKA MaKCUMyMa (yHKIIUHU.
Cdopmynupyiite npu3HaK TOYKM MUHUMYMa (QYHKLIUH.
CocTaBpTe aJrOpUTM pelICHUs 3a/ad Ha HaXOXACHHUsS HauOOJBIIET0 U HAaWMEHBIIIETOo

3Ha4YeHUs (QYHKIIUU Ha OTpe3Ke?

14.

CocTaBpTe @JITOPUTM UCCIEAOBAHMUS M TMOCTpPOeHUS TIpaduka (YHKIUH C TOMOIIBIO

MIPOU3BOJAHOM.

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

[Mpomomkute onpenenenne: «Dyukimsa F(X) Ha3pBaeTcs ... ».
Packpoiite reoMeTpUUECKNI CMBICI OIIPENETICHHOIO UHTETpaa.
[Tponomxkure onpenenenue: «KpuBonunelinas Tpamneuus — 3T0. .. ».
Cdhopmynupyiite popmyny HeroTona-JIeitbnuna.

B uem 3axmrouaeTcst oOmuii BUI BCeX MEPBOOOPa3HBIX?
[Tepeuncnure npaBuiia BEIYMCIEHNUS HHTETPAJIOB.

KoHTpoJnLHas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMeem U3 Yemulpex nPeodioHceHHbIX.

1.

(1 6amr) Yemy paBHa IPOM3BOIHAS (YHKIMH y=2X"?

A)y=5x;b)y=6x;B)y=6;1) y'=6x2.
2. (1 6amn) [To kakoit U3 GpopMyI BEIYUCISETCS IPOU3BOIHAS YACTHOTO?
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DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK
_ y‘lPE)E(HEHVIE BBICIIIETO OBPA3QBAHVI$I PIyTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTHUC Aucm 42
u. - uv—uv’
A) (utv)=u"+v’; B) (uv)'=u'v+uv’; B) (;} = Tz > D) = (g(x))*g" ).

3. (1 6amn) Pemure ypasuenue f'(x)=0, eciu f(x)=3x" — 6x +4. Bribepute OTBET.
A)1;B)-1;B)4;T) -4.

4. (1 6amn) O6mui BUI BCEX EpBO00Opa3HbIX M f(X)=Sinx?

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

Bropast yacrThb

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

x(t) = PN
5. (2 6aya) MarepuaiabHasi TOYKa JBHXKETCS MPSIMOJIMHEHHO 1O 3aKOHY 4
(rme Xx — paccTosiHUE OT TOYKHU OTCYETa B METpax, L — BpeMs B CEKyHJaX, U3MEPEHHOE C HavyaJia JBHKE-
Hus). B kakoii MOMEHT BpeMeHH (B CEKYHIaX) €€ CKOPOCTh ObliIa paBHa 5 M/c?
6. (2 6auta) Ha pucynke nzobpaxén rpaduk dyukiuu Y =f(X) u xacarenbHas K HEMy B TOUYKE C

a0crmccon Xo. Haitnute 3nauenue npousBoaHoi Gynkuuu f(X) B Touke Xp.
YA

7. (2 6anna) Pemmte HepaBeHCTBO: x2-16 <0
8. (2 6ayuta) Ha pucynke m3oOpaxen rpadpuk dynkuuu y=f(X), ompenenéHHON Ha HWHTEpBaje
(—3; 11). Haiinute nanmenbinee 3HadeHue ¢pyukimu f(X)Ha orpeske [2;9,5].

u RS
A ¥ = flx)

N\
YN I\
AR EERE
) / ‘-,lII]
NN \l[

9. (2 6awna) Ha pucynke uzobpaxén rpaguk HEKOTOpor QyHKImU Y — f (x) (mBa myva ¢ oOmieit

HayaJIbHOM TOYKOM). [10JIB3YsICh PUCYHKOM, BBIYUCIHUTE F(8)—F(6), rae £ (X) — onma w3 epBO00-
pasHBIX QYHKIIUH f(x).
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U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
(E'@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTMC Aucm 43
.ll
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0 78 X

10. (2 6anna) ®upme «/{uzaitH+» BBIIEISIOT Yy4aCTOK 3eMJIM miomiaabio 100 M2, [Ipemnaratot ye-
ThIpE y4acTKa pa3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuactok og00put AUpEeKTOp PrupMsI
«u3aiiH+»», yauThIBasl, 4TO HEOOXOIUMO OYJET IMOCTABUTh 3a00p 1O TIEpUMETPy?

Muozozpannuku u mena epauieHus
TeopeTnueckne BONPOCHI:

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

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

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

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

5. [Tponomxkure onpenenenue: «llupamuaa — 31o...».

6. CdopmynupyiiTe CBONCTBO O MPOTUBOJIEKAIIUX IPAHIX Mapaslieienue/a.

7. CdopmynupyiiTe CBONCTBO O AUAroHANSAX MapajuleNenunea.

8. CdopmynupyiiTe CBONCTBO O AUArOHAIN U JTMHEHHBIX pa3Mepax IpsMOYTOJIbHOTO
napasenenunesa.

9. Kakas npusma Ha3bIBaeTCs pAMOt?

10.  Kakas mpu3ma Ha3bIBa€TCs MPABUILHOMN?

11.  PackpoiiTe NOHATHE «IIPABUIIbHAS TUPAMUJIAN.

12. Yo Takoe anodema npaBUIbLHON MUPaMUIbI?

13. B 4em oTiiMuHe MOJHON MOBEPXHOCTH MPU3MBI OT ITOJIHOW MOBEPXHOCTH TTHUPAMUJIBI?

14.  Cdopmynupyiite TeopeMy O BHIYUCIEHUU OOKOBOI MOBEPXHOCTH MPSIMOM TPU3MBI.

15. CdopmynupyiiTe TeoOpeMy O BBIYUCICHUU OOKOBOM MOBEPXHOCTH MPABHIIBHON MAPAMU/IBI.

16. HasoBure mnpeamersl U3 Bamied NPo(EecCHOHANBHON JEATENbHOCTH, KOTOPHIE HMEIOT
(GhopMBI MHOTOTPAHHUKOB.

17. IIponomxure onpenenenue: «lunmuuap — 310...».

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

19. IIponoikute onpeneneHue: «Y CEYeHHbIN KOHYC — 3TO. .. ».

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

21.  Yro sBNsETCS BBICOTOM YCEUSHHOTO KOHYCa?

22.  Yro sBNsETCSA OCEBBIM CEUEHUEM LIMJIMH/PA, KOHYCa, YCEUeHHOT0 KOHYyca, mapa?

23. [lepeuncnure eAMHUIIBI U3MEPEHUS MIJIOMAAN, O0BbEMa.

24.  Yemy paBHO OTHOIIEHUE IJIOLIA i MOBEPXHOCTEN MOJOOHBIX (PUTYP B IPOCTpaHCTBE?

25.  Yemy paBHO OTHOIIIEHHE 00HEMOB MOJOOHBIX (GUTYP B MIPOCTpaHCTBE?

26.  Haszowute npeaMeTsl U3 Baliel NpopecCHOHANbHOM NesTeTbHOCTH, KOTOPbIE UMEIOT

(GbOopMBI Te BpalleHHUs.
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DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK
_ y‘ﬂ’E)}(HEHVIE BBICILIETO OEPA3QBAHV[$[ PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 44

KouTposabHasi padora

IlepBasi yacThb
Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHvlil OMeem U3 Yemulpex nPeoioIHceHHbIX.

1. (1 6amm) B kakux eauHUIIAX U3MEPSIETCS 00beM MHOTOTpaHHUKA?

A) B MeTpax; b) B kyOnueckux metpax; B) B kBagpatHbIx MeTpax; [') B IByrpaHHBIX Tpagycax.

2. (1 6ayn) [Tnomaap MOTHON MOBEPXHOCTH MPU3MEI BBIYUCIIICTCS TI0 (hopmyie:

A) S=S060k + 2 Soci.; B) SO0k =Pycy™H; B) S=Bb060k + S Spep; ') S60k =2Pyc*H.

3. (1 6amr) Yrto sBIsSETCA OCEBBIM CEYCHHEM KOHYyCa?

A) paBHOOEIpEHHBII TpeyronbHUK; b) paBHOOeApeHHas Tpanenus; B) npsmoyronshuk; ') npsmo-
yroJibHAas TPamenus.

4. (1 6amn) Kakas ¢urypa nmonydaercss mpu BpalleHUU MPSMOYTOJIBHOTO TPEYTOJIbHUKA BOKPYT OJ1-
HOT'O U3 CBOUX KaTeTOB?

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

Bropas yacth
Ilpu evinonnenuu 3a0anuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEem.
5. (2 6amna) Pebpo ocHOBaHUS MPaBWIBHON TPEyroibHOM nupamuabl 3 M, anogema 6m. Haiigute
TUTONIA/Tb OOKOBOM TTOBEPXHOCTH ITUPAMUJIBI.
6. (2 6aura) JIe cTopoHbI mapajuienorpamMma OTHocsATCs Kak 3:17,a mepumetp ero paseH 40.
Haiinure 6oJibliryro CTOpOHY MapajuiesiorpaMma.

e

7. (2 6anna) [IpsMOYrOIBHUK CO CTOPOHAMHU 8 CM U 3 CM Bpallaercs BOKPYT OOJbIlIel CTOPOHBHI.
Haiinute 06beMm, miomaam 60KOBOM U MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 6anna) Haiimute 005EM MHOTOTpaHHUKA, H300paKEHHOTO HA PUCYHKE (BCE IBYTPaHHBIC YTIIIbI
psIMbIE).

3

- 6

9. (2 6aina) KitmenTy HE0OX0AMMO, 4TOOBI B KOMHATE 003aTSIIBHO IPUCYTCTBOBATIN 00BEMHBIE dJIEMEH-
THI JIEKOpa UUIMHApHUIecKor Gopmbl. [TocTpouTs U3 Oymaru Mojenb HUIHHIpA. Pa3Mepsl 1 mocTpoe-
HUS BBIOpATh CAMOCTOSATENBHO, C YIETOM TOTO, YTO COOTHOIIICHHE PaJInyca K BBICOTE JOJHKHO OBITH 1:2.
10. (2 6anna) PaccuuTath KOJIMYECTBO 2-X KUJIOTPAMMOBBIX 0aHOK KPAacKH HYXHO KYMHUTH JUIS OKpPAIIn-
BaHUS HWJIMHAPUYECKOTO cBoJia nmojBaia. Pacxon kpacku 100 r Ha 1 M2, Cunrtats n=3.
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DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK
_ y‘lPE)E(HEHVIE BBICILIETO OBPA3QBAHV[$I PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 45

Cmenennasn, nokazameavHasn u aozapugmudeckas hynkyuu

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeieiecHue CTENEHHON (QYHKIIUH.

2. [lepeuncnure cBOWCTBA CTENEHHON (PYHKITHH

3. Cdhopmynupyiite ornpenesneHue nokazaTeabHONH QyHKINY.

4. [lepeuncnure cBoiicTBa MoKa3aTeNbHON QYyHKINU

5. Chopmynupyiite onpenenenue JorapuGmMuueckoil GyHKINH.

6. [lepeuncnure cBoiicTBa JiorapupmMuieckon QyHKIUN.

7. [Tponomxute onpenenenue: «Jlorapudm — 3t0...».

8. Yemy paBeH jorapudm npousBeeHus ?

9. Yemy paBeH jorapudm 4acTHOTo?

10.  IlpuBeauTe mpuUMepHI JOTapUPMHUUECKON CIIHPAITU B IPUPOJIE M B OKPYKAIOIIEM MHUPE.

11.  Ha yro HeoO6xoauMO OOpaTUTh BHUMaHHE IPU PELICHUH UPPALMOHAIBHOIO YPaBHEHUS
YETHOM CTETeHu?

12. Yemy paBeH KOPEHb YETHOU CTETIEHU U3 OTpUIaTeIbHOro uncna? [Ipuseante npumep.

13.  Yemy paBeH KOpeHb HEUETHOW CTENEHHU U3 OTpHUIlaTenbHOro uncna? [Ipuseanre npumep.

14.  Ha uTo cTouT 00paTUTh BHUMAHUE NIPU PELICHUN JIOTapUPMUUECKUX U UPPALIMOHATbHBIX,
JpOOHO-pallMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB?

15. B uem 3axitouaercs rpaguueckuii crnocod peneHus: ypaBHeHUM.

KonTpoJjnHuast padora
IlepBas yacTh
Ilpu pewienuu 3a0anuil 1-4 3anuwiume npasuibHbLIL OMEENM U3 YeMbIPEX NPEOIOHCEHHDIX.

1. (1 6amn) Mexny KakuMy JBYyMsI HaTypaibHBIMU YHCJIAMU HAXOAUTCS YHCIIO V197
A)19u20;b)2u3;B)18u19;I") 3 u4.

2. (1 6amr) Ha pucynke nzobpaxén rpagux Gpynxuun suaa f(x)=a". Haiimure snagenue f(2).
YA

51

fix)=a"

| —
_—

a1 X

A) 25.; b) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6aymn) Kakas u3 (yHKIIUH BO3pACTaOT HA BCEH 00JIACTH OIpeIeTCHUS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; I f(x)=log1 x.

2
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U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
(ﬁ'@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTMC Aucm 46
2x—3

4. (1 6amn) Yxakure obnacts onpenenenns pynxmuu [ (x) = 1g -
A) (-7;1,5); B) (-0; -1,5), (7; +00).; B) (-1,5; 7); I') (-00; -7), (1,5; +0).

Bropas yacrte
Ilpu svinonnenuu 3a0anuii 5-10 3anumume x00 pewrenus u nojiyueHHblil Omeem.
451110 : 448
5. (2 6amra) Halimure 3Ha4eHUE BHIpAKCHUS ) ’
6. (2 6amta) CkoJIbKO IEJNIbIX pEeHICHUN UMEeeT HepaBeHCTBol<7"'1§49?

7. (2 6amna) Haiture kopews ypasenns 1085 (4+x)=2.
8. (2 6amta)) PaccrosiHre oT HaOIIOIATEIsA, HAXOASAIIETOCS Ha HEOONIbIIONW BhICOTe N KujoMeTpoB

[ =V2Rh

Haja 3eMi€id, M0 HaOJIOJaeMOW MM JIMHUHM TOPU30HTA BBIUUCISETCS 1O (Qopmyre , TIe
R=6400 xm — paauyc 3emuu. C KaKoil BBICOTBI TOPU30HT BUJICH Ha paccTosiHuu 48 kunometpoB? OTBET
BBIPA3UTE B KMJIOMETpax.

9. (2 6amna) B xome pacmaga paJuoaKTHBHOTO H30TOMA €r0 Macca YMEHBIIAETCS MO 3aKOHY

—t)T
m(t) =mg-271/T,
Tae Mp— HadajJbHas Macca U30ToIla, t— BpCM:, IMpolicamee OT Ha4aJlbHOT'O MO-

MeHTa, T — nepuoj nosiypacnajga. B HauanbHbI MOMEHT BpeMeHU Macca u3orona 184 mr. Ilepuon ero
noJjiypacmnaja cocrasisier 7 MuH. Haiinure, uepe3 ckoJbKO MUHYT Macca u3orona Oyzer paBHa 23 Mr.

10. (2 6ayra) HaliiuTe 3Ha4YeHUe BoipaxkeHUA logg 108 + logg 2
nemenmel meopuu eepo;lmnocmeﬁ U MamemamuyecKkoll CmamucmuKu

Teopernyeckue BONPOCHI:
[Iponomxure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [I[puBeaure npumep.
[TpuBeauTe mpuMep AOCTOBEPHOTO COOBITHS.
[TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.
[Tponomxute onpenenenue: «BeposSTHOCTb CIy4aifHOTO COOBITUS — ITO...».
ChopmynupyiiTe npaBuiIo HaX0XKIECHUS CI0KEHUS BEPOSITHOCTEM.
CdhopmynupyiiTe npaBuIo YMHOXKEHHUS BEPOSTHOCTEH.
Kak nHaiitu cpennee apupMeTnueckoe YucaoBoro psaa?
Kaxk naiiTu Meauany 4nucioBoro psijaa?
Kak BerumcisieTcst pasmax 4uciioBoro psaa?
Jlnis yero HyXHbI AMarpaMmsbl, rpaguku? [lepeuncnrre BUAbl AMArpaMm.
[TpuBeauTe mpUMeEpHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX SIBJICHUSX.
[TpuBeauTe MpUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX SBJICHHUSAX.
Yro usyuaer craTucTuka’?
[Tponomxure onpenenenue: «CoyeTaHue — 3T10...».
[Tponomxute onpenenenue: «Pa3menienue — 3To. .. ».
ITponomxure onpenenenue: «llepecTaHOBKH — 3TO...».

RBROOo~NoOa~LNE

el o
oSoukhwbdkEo

KourpoJnHasi padora
IlepBas yacThb

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemulpex nPeoaoHceHHbIX
1. (1 6amr) Kakux coObITHIT HEe OBIBAET B TEOPUH BEPOSITHOCTE?
A) cnyuaiinbie; b) Hecnywaitabie; B) noctoBepusie; ') HEBO3MOXKHBIE.
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2. (1 6amn) CoObITHE, KOTOPOE TPH BBHIMIOJHEHUH OIPEACIICHHOW COBOKYITHOCTH YCIIOBUH, 00s13a-
TEJILHO IIPOU30UJIET - 3TO:

A) cnyuaiinoe; b) Heciyuwaitnoe; B) nocroBepHoe; ') HEeBO3MOXKHOE.

3. (1 6amr) BeposTHOCTB CIy4aitHOTO COOBITHS €CTh HEOTPUIIATEIIEHOE YHCIIO, 3aKITIOYCHHOE MEXK-
Iy YHCIIaMU:

A)Oul; bB)Ou 100; B) -1 u 1; ) -100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eJMHUIl COBOKYITHOCTU IO MpPU3HAKY; b) pa3buenue eIuHHIl COBOKYITHOCTH Ha
TPYIIIBI IO NMPU3HAKY; B) 0000menne ennHnYHbIX (hakToB; I') 00001IeHIE €TMHUYHBIX TPU3HAKOB.

Bropas yacth

Ilpu evinonnenuu 3a0anuii 5-10 3anumiume xo00 peuwieHus u NOJIY4EeHHbLIL OMEemn.

5. (2 6amna) B odrice au3aiiHEpCKOro areHTCTBAa HAXOAATCA 8 MOCETHTENEH KEHCKOro Imoja u 2
MyxcKoro. OmnpenennTb BEpOSTHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY 0OPAaTHTCS MyKUMHA.

6. (2 6ayma) Ha xondepenmuto nmpuexanu 2 ydaeHsix u3 I'epmanuu, 3 u3 Cepoun u 7 u3 llseiina-
pun. Kaxplii U3 HUX JenaeT Ha KOH(pepeHIun oauH AoKiIaa. [1opsaok MOKIaZoB OMpeaeseTcs Kepe-
ObEBKOI. HalimuTe BEpOsSTHOCTH TOTO, YTO MATHIM OKaKeTCs AOKIaJ yueHoro u3 Cepouu.

7. (2 6amna) Maia, Tumyp, Inana, Kocts 1 AHTOH OpOCHIIN KPEOUl — KOMY JIOCTAHETCS IPOCKT
1o oopmiieHUIO cBafeOHOro 3ana. Haiimute BepoATHOCTh TOTO, YTO IPOEKT TOYHO HE Oy/IEeT BHIMOIHAThH
AHTOH.

8. (2 6amna) B smuke Tpu KpacHBIX M TpU cUHUX (iaomacTepa. diomacTepsl BHITACKUBAIOT MO
ouepenu B ciiydaiiHOM nopsiake. KakoBa BeposSTHOCTb TOTO, YTO MEPBBIM pa3 CUHUM (iomMacTep NOSBUT-
Csl TPETHUM TIO CUETY?

9. (2 6amna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitgute Mmoxy psiza u cpeni-
Hee apupMeTHIecKoe psa.

10. (2 6ayna) [Ipu aHanw3e MEHOBBIX MPEIMOYTEHUH KITMEHTOB JIM3AMHEPCKOTO areHTCTBA MOTy4e-
HBI IaHHBIE, TIPEICTABJICHHbIE B Ta0JIUIIe: T0JSI KJIMEHTOB, MPHOOPETAIONINX AU3aiTHEPCKUE YCITYTH OJIH-
HAaKOBOT'0 HA3HAYE€HUs, HO pa3IMyHOM 1eHbl. Halith Mony ciydaliHON Benn4yuHbL. X — LIEHBI IIPOJIaBae-
MBIX yCTYT.

Xi 350 450 55 65 75 8500
0 0 00 00 00
Pi 1/20 3/20 312 8/2 4/2 1/20
0 0 0

4.2.3. 3axaHus 1J151 OLEHKYU 3HAHUNA U YMEHHMH 1Jis1 py0e:KHOT0 KOHTPOJIs

IlepBas yacthb
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem U3 Yemulpex nPeodnoHceHHbIXx.

1. Hansl Touku A(2,0,5), B(-2,6,3). Kakue xoopauHatel umeeT cepeauHa orpeska AB — Touka
M?

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

2. (1 6amn) [Mpsmeie AB n CJ1 mapannensHbie. Kakoe pacronoskenue umeroT npsimbeie AC u BJ1?

A) napannensHsle; b) neprnenaukynspusle; B) ckpemubatores; [') nepecexkatorcs.

3. (1 6amn) Kakue u3 GpyHKUMN SBISAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
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4. (1 6amr) Ha pucynke uzobpaxen rpaduk npoussoguoi pyuxiuun Y=Ff(X). IIpu kakoMm 3HaYeHUN

X (DyHKLMS IPHHUMAET CBOE HanOoJIbIIee 3HAYCHUE Ha oTpe3ke [-4; -2] ?
|.ll

NG y=S1)

=Y

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

Bropas yactb

Ilpu evinonnenuu 3a0anuii 5-10 3anumiume x00 peuwieHus u nOJIY4EeHHbLIL OMEemn.

5. (2 6anna) Yepes xoH1pl oTpeska AB u ero cepenuny M npoBeieHbI napasieiabHble MpsMble, Te-
pecekarnme HEKOTOPYIO IIOCKOCTh B Toukax Aj, By u Mj. Halinure nmmny orpeska MMj, eciim oTpe-
30K AB He nepecekaet miockocTs u eciau AA1=6 cMm, BB1=4 cm.

6. (2 6amta) Jlansl TOYKH A(6,7,§_L)_ , B(8,2,6). Haiiqute nnuny Bektopa AB.

7. (2 6anna) Haiioure gl 2)" eccmtg& @ =0,5.

8. (2 6amia) MarepuanbHasi TOUKa JBHKETCS IPIMOIHMHEHHO 1o 3aKoHy X(t)=t?-13t+23 (rme X —
paccTosiHuEe OT TOYKHM OTCUeTa B MeTpax, t— BpeMs B ceKyHJaX, U3MEpPEHHOEe ¢ Hayaja ABMKeHus). B
KaKol MOMEHT BpEMEHH (B CEKYH/1aX) €€ CKOpPOCTh ObL1a paBHa 3 M/c?

9. (2 6anna) lana dpynkuus f(x)= 3x%+]. Yemy paBna F(1)?

10. (2 6anna) Pemute ypaBHeHue COSX=1. B oTBeT 3anuimTe HAMMEHBIINN HEOTPUIIATEITLHBIN KO-
PCHb.

4.2.4. 3apanus VISl OLleHKH 3HAHUI U YMeHUI /U1 IPOMEKYTOYHOI aTTecTanuu (3K3aMeH)

Ha BeImTOTHEHWE MTMCHMEHHON 3K3aMEHAITMOHHOW PabOTHI MO0 MaTeMaTuke gaetcs 4 acTpOHOMHYE-
ckux yaca (240 MuHyT).

DK3aMeHaImoHHas padoTa COCTOUT UX 2-X YacTel: 00s13aTeTbHOM U TOTTOJIHUTEIBHOM.

OO6s3aTenbHast 4acTh COACPKUT 3aJaHUSI MUHUMAIBHOTO 0053aTENBHOTO YPOBHS, TOTIOTHUTEIbHAS
qacTh — 00JIee CIIOKHBIC 3aaHus.

[Tpu BHIMOTHEHHUH 3aJJaHUI 00s3aTENIbLHOI YacTH TpeOyeTcs MPeCTaBUTh X0 PeIIeHUsl U yKa3aTh
MOJTYYCHHBIA OTBET. 32 MPABIJIHHOE BBITOTHEHHE JIFOOOTO 3a/IaHUs U3 00S3aTEIHFHOM YacTH 00yJaromnii-
cst mony4daeTe oauH 6amt. [Ipu BeIMONTHEHNH 3ajaHus U3 JOMOJHUTETHHON YacTH He00X0IuMO MOAPOOHO
OIHMCATh XOJ] PEIICHUS U JIaTh OTBET. [[paBMIIbHOE BBITOJTHCHUE 33 TAHUH JIOTIOJTHUTEIIEHON YaCcTH OICH M-
BaeTcs 3 Oarmnamu Uiy 1-2 Gannamu 3a YaCTUYHOE PelIeHHeE.

Bbayutbl, mory4eHHbIE 3a BCE BBIITOJIHEHHBIC 3aJIaHUS, CYMMHUPYIOTCS.

HIxana nepesoda 6a1106 6 ommemKu no NAMUOANILHOU CUCHIEME

Ommemka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHus OMmMemKu
«3» (y008.) 6-9
«4» (xopouio) 10-14
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(He MeHee 00H020 3a0anUsl U3 OONOIHUMENbHOU YaACmL)

«5» (omauurno) bonee 14
(He menee 08yX 3a0aHUll U3 OONOJIHUMENbHOL YaCmL)

3K3amenauuonubte 3A0aHUA RO MameMamuKe

Oo0s13aTeIbHASA YACTD
IIpu BbINOTHeHNHU 3a1aHuii 1-12 3anMIIKTE X0/ pelIeHNs] U MOJIyYeHHbIii 0TBeET.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(m/3)
2. (1 6ann) Ha pucyHke XUPHBIMH TOYKAMHU

Lyl

oo

IMOKa3aHO CYTOYHOC KOJIMYECTBO OCAAKOB, BbIIIAaBIINX B

]
L~

Omucre ¢ 7 mo 18 gexabpst 2001 roma. ITo ropusonTamu

L I
=
| ——t

YKa3bIBAOTCA 4YHCJIa MCECiAla, IO BEPTHKAIN — KOJINYC-

=]
==
|

CTBO 0OCaJKOB, BBbIIIABIIMX B COOTBGTCTBYIOHII/Iﬁ JCHb, B

MWIINMETpax. I[J'IH HarJIIIHOCTH JKUPHBLIC TOYKHU HaA pHU-

T
[
==

"
o)

CYHKE coeIuHeHbl JinHued. OmpenenauTre IO PUCYHKY,

D OF R RN WW R R
i [=IRT =
==
|

\

CKOJIBKO JTHEH BhINagano 0osee 2 MUJUIUMETPOB OCAIKOB?
3. (1 6ann) CTOMMOCTb yCIYT YaCTHOTO
nu3aitHepa Bo3pocia Ha 10%. OnpenenuTts, CKOJIbKO CTOMIIM YCIIYTH AU3aiHEpa 10 OI0POKaHUS, €CIU

nocne kiaueHt 3amnatii 55000py6?
4, (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOoii, 5 ¢ BaperbeM u 4 ¢ BuHel. FOns Hayrazg
BbIOMpaeT oAMH NUpoXKoK. HaliiuTe BEpOsSTHOCTH TOrO, YTO OH OKAXETCS C BULITHEH.

T = 9 10 11 12 1= 14 15 1 17

5. (1 6ann) Haiinute 3navenue Beipaxenus 10g,2 + log, 32
N 7—=6x=7.
6. (1 6ann) Haiinute KOpeHb ypaBHEHUS
7. (I 6ann) Pemmre HepaBeHcTBO 25~ > 64. B OTBET 3amyIINTe HAMMEHBIIEE TOIOKNTEb-
HOE YHCIIO.
x+2 1
. 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHHUS
o 5
9. (1 6ann) Haitnure nponsBoaHyr0 GyHKIMU B Touke X=0:y = —x* —6x° + 7x -1
4
10. (1 6ann) Kactprons, odpopmileHHas 10 UHAWBUIYAJIbHOMY 3aKa3y, UMeeT (HopMy LUIMH-

npa. Beicota kactpronu 35 cm, auametp ocHoBaHus 20 cM. PaccumTaiiTe BMECTUMOCTD JaHHOM MOCY/IBI,
JIEJICHHYIO Ha TT.

11. (1 6ann) Haitnure miomans Gurypsl, 1300pakeHHON Ha PUCYHKE
[ 1] |
\
Zl \
Tox
12. (1 6ann) Teno ABUXKETCS IO 3aKOHY S(t)=3t2+5t (m) Haiitu ckopocTh Tena yepes 1c mocie

Hayvasa JBIKEHUSI.
JdonoiHUTEIbHAS YaCTh
Ilpu évinonnenuu 3a0anuii 13-16 3anumume x00 peuwienusn u noay4eHHbll Omeem
13. (3 6anna) Beraucaute oMb yyacTka CTOJIa, OTBEACHHOTO IS MPE3CHTAUN paboT au3aii-
Hepa Bacunus, mepumMeTp KOTOPOTO OrpaHUIHBAIOT TMHUU y:x2-2x-2 u
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F-X2+2. BrinonauTte yeprex. OTBET JalTe B KBaAPATHBIX METPaX.

14. (3 6amra) Pemmre ypaBuenue sin’X - 2sinx=0. B OTBET 3amMIIMTE KONMYECTBO PELICHHIA,
NPUHAIICKAIINX TPOMEKYTKY [0; 47T.]

15. (3 6anna) Haligure 00beM MHOTOTrpaHHHMKA, U300paKEHHOI0 Ha PUCYHKE (BCE IBYI'PaHHBIE yT-
JIBI nngHe).

[}

16. (3 6anna) 3aka3 Ha 126 OTKPBITOK MEPBBI JAU3aliHED BBIMOIHICT HAa 5 4acOB OBICTpPEE, YeM BTO-
poii. CKOJIbKO OTKPBITOK 3a Yac M3rOTABIIMBAET MEPBBINA AU3aiHEpP, €CIIM U3BECTHO, YTO OH 33 YaC MOKET
MPUTOTOBUTH HAa 5 OTKPHITOK OOJIBIIIE BTOPOT0?

5. YCJIOBUS PEAJIM3AIIMY YYEFHOM JUCHUATIIMHBI

5.1. Jlns peanu3amuy MpOrpaMMbl YU4eOHON JUCHUIUIMHBI JIOJDKHBI OBITh MPEIYyCMOTPEHBI
CJICAYIOIINE CTeHaTbHbIC TOMEIICHUS:

Peanu3zanus mporpaMMbl AUCHUILUIMHBI TPEOYET HAINYHS Y4eOHOTO KaOMHETa MAaTEeMaTHKH.

O6opynoBanue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA MO KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO MpenoJaBaTes;

- KOMIUIEKT Y4eOHO-HArJISIIHBIX TIOCOOHIA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPUAIIOB,

- 3aJ1aHuUs AJ11 KOHTPOJIBHBIX paboT;

- mpoecCHOHATEHO OPUEHTUPOBAHHBIC 33 aHNS,

- MaTepuabl YK3aMeHa.

TexHudeckue cpencTra 00yIeHus:

- IEPCOHATBHBINA KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP C IKPAHOM.

6. UndopmannoHHoe o0ecnieyeHre peaju3alui NporpaMmbl

Jns  peanuzanuu  nporpamMmbl  OubnuoTedHbli  (oHA  0Opa3oBaTEIbHOM — OpraHu3aluu
YKOMIUIEKTOBAH MEYaTHBIMU HW/WIM 3JIEKTPOHHbIE 0Opa3oBaTelbHbIE M WH(POPMALMOHHBIE PECYpPCHI,
PEKOMEHI0BAaHHBIE JUISl UCIIOIb30BaHUS B 00Pa30BaTEILHOM IIPOLECCE, HE CTaplle IMSATH JIET ¢ MOMEHTa
U3JIaHUS.

6.1. OcHOBHbBIE NIeYATHbIE U3IAHUS

1. Maremaruka: yueOnuk/ bammakos M.U.- 2-¢ u3x., crep. - M: KHOPYC, 2019. (Cpennee mnpo-
deccronanbHOE 00pa3oBaHNE)

2. Maremarnka: anreOpa M Hadaja MaTeMaTHYEeCKOTO aHaim3a, reoMeTpus. Ayrebpa W Hadaia
MareMarnyeckoro anaimmsa. 10-11 kmacc. Anumon HI.A., Komsarun FO.M., Tkauesa M.B. n apyrue. -
M: IIpocsenienue, 2022.

3. Maremaruka: anreOpa ¥ Havajga MaTeMaTHYECKOTO aHanm3a, reomerpus. [eomerpus. 10-11
knacc. Atanacsis JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: IIpocsemienune, 2022.

4. Maremaruka: anreOpa ¥ Hayana mMareMaTH4YecKoro aHanusa, reomerpus. 10-11 kmaccel. Aun-
rebpa 1 Hauana MaTeMarudeckoro aHanusza. B 2 4. Yacte 1: YueOHuK ans yqanmxcs oOpa3oBaTeNbHBIX
opraamu3anuii (6a3oBeiii ypoBeHs)/Mopakosud A.I'., CemenoB I1.B.; YacTs 2. 3amayduk As yyaluxcs
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oOpa3oBaTenbHBIX Opranu3anuii (6a30Belii ypoBeHb)) MopakoBuy A.I. u japyrue; moj penakuuei
Mopakosuya A.I'. - M: Muemo3uHa, 2018.

6. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYEeCKOrO aHaim3a, reoMerpusi. Airebpa u Haudana
MareMaruuyeckoro ananusa. 10 knacc. Hukonwsckuit C.M., [lotanos M.K., Pemernukos H.H. u apyrue. -
M: Tlpocenienue, 2021.

7. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYeCKOrO aHaiu3a, reomerpus. Ainrebpa u Haudana
MaremaTuyeckoro ananu3a. 11 knacc. Hukonsckuit C.M., [loranos M.K., Pemernukos H.H. u apyrue. -
M: Tlpocemienue, 2021.

8. Maremaruka: anrebpa ¥ Hayajga MaTeMaTUYeCKOro aHanuza, reomerpus. ['eomerpus.10-11
kiacc. [loropeno A.B. Maremaruka: anredpa U Hayana MaTeMaTUYeCKOTO aHanuza, reomerpus. ['eo-
Metpusi.10-11 knacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Marematuka: anreOpa 1 Hauajaa MaTeMaTUYECKOro aHanu3a, reomerpus. ['eomerpus. 10 kiacc.
AunexcannpoB A./l., Bepuep A.JL., Peokux B.U. - M: IIpocseienune, 2021.

10. Maremaruka: ainredpa 1 Hayania MaTeMaTHYeCKOro aHanusa, reomerpus. ['eometpus. 11 knace.
AnekcannpoB A.Jl., Bepuep A.JL., Perxuk B.U. - M: [Ipocsemenue, 2021.

11. Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYeCKOro aHanusa, reomerpus. 10 kiacc.
Bepnep AJL., Kapn A.Il. U3natensctBo "[IpocBemienue".

12. Maremaruka: anredpa U Hadajia MaTeMaTHYECKOTo aHaym3a, reomerpus 11 kimacc. Bepuep
AJL, Kapn A.Il. U3natensctBo "[IpocBeienue".

13. Martemaruka: anreOpa W Hayajga MaTeMaTHYeCKOro aHaiu3a, reoMeTpus. Anrebpa u
HayaJla MareMatudeckoro aHaimsa (B 2 yactsax) (B 2 gactsx). 10-11 kmacc. Yacte 1: Mopakosuu A.T'.,
Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. m apyrue; nox penakumein Mopakosuua Al. "HMOL]
MHEMO3HHA".

14. Maremaruka: anreOpa W Haudajga MaTeMaTHYECKOTO aHaiau3a, reoMeTpusi. Anrebpa u
Hayayia Maremartudeckoro ananm3a. 10 xmacc. MypaBun [.K., Mypasuna O.B. MzgatenbctBO
"ITpocBemienue".

15. Maremaruka: anredpa W Haudajga MaTeMaTHYECKOTO aHaiu3a, reoMerpusi. Anrebdpa u
Hayajia MaremaTtudeckoro anamusa. 11 xmacc. MypaBun ['.K., Mypasuna O.B. M3zgarenncTtBO
"ITpocBenieHue".

16. Martemartuka: anrebpa U Hayala MaTeMaTUYecKOro aHaiusa, reomerpus. ['eomerpus. 10
knacc. CmupHOB B.A., CmuproBa .M. "N3narenscTBo "IIpocsemenne”.

17. Martemartuka: anrebpa ¥ Hayala MaTeMaTUYECKOTO aHanu3a, reomerpusi. ['eomerpus. 11
kiacc. CmupHoB B.A., CmuproBa .M. UznatensctBo "[IpocBenienue".

18. Maremartuka. ['eomerpus. 10 kmacc. Mepsmsix A.I'., Homuposckuii JI.A., IlonoHckuii
B.b., Axup M.C.; nox penakuueit [Togoneckoro B.E. M3narensctBo "[Ipocsenienne”.

19. Maremartuka. ['eomerpus. 11 xmacc. Mep3msax A.I'., Homuposckuii JI.A., TlonoHckuii
B.b., dAxup M.C.; nox penakuueii Ilononsckoro B.E. "U3natensctBo "[Ipocsemenue”.

20. Marematuka: anrebpa M Havala MaTeMaTHYECKOTO aHaim3a, reoMerpus. Anredpa u
Havana MaTemaruueckoro anammsza. 10 kmacc. Bunenkun H.S., UBame-Mycatos O.C., [IBapudypn
C.1. "MOLl MHEMO3HNHA".

21. MaremaTtuka: anreOpa W Havaja MaTeMAaTHYECKOTO aHalM3a, TeoMeTpus. AjireOpa W Havajia

MateMatudeckoro ananusa. 11 kmacc. Bunenkun H.f., UBames-Mycartos O.C., llIBapuodypa C.1. "UOIL]
MHEMO3HNHA
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6.2. OCHOBHbBIE 3JIEKTPOHHbIE U3AHUS

1. Beepoccuiickue untepueT-onumuansl. - URL: https://online-olympiad.ru / (gara oGparienus:
12.07.2022). - TeKcT: 3JIeKTPOHHBIN.

2. Enunas xomutexiust udpoBeix 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (marta obparuenust: 08.07.2022). - TeKCT: 3JIEKTPOHHBIN.
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