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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
OCHOBHOI mpodeccnoHabHON 00pa30BaTENbHON MPOTPaMMBI 1O CIIEIHATHLHOCTH MO CHEIHATLHOCTH
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 crocoOsl pemieHus: 3aaad npopecCUOHANTbHON NeATeIbHOCTH MPHU-
MEHUTEIBHO K Pa3JIUYHbIM KOHTEKCTaM;

1.2 lean u nJIaHUpyeMble Pe3yJabTAThl OCBOCHUS THUCIUTLIMHBI:

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 Ilnanupyembie pe3yJbTaThbl OCBOEHHUSI 00111€00pa30BaTe/bHOI JUCUUILIUHBI B COOTBET-

creuu ¢ PIrocC Coo
OO0mue (IMYHOCTHBIE H MeTAaNpeIMeTHbIE) Pe3yabTAThl

- TOTOBHOCTB K TPY/y, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTh K QKTUBHOM JEATEIHHOCTH TEXHOJIOTUYECKOW M COIMANLHOW HAINpPaBICHHOCTH, CIIOCO0-
HOCTh WHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHATH TAKYIO JESTEIIEHOCTD;

- HHTEpEeC K pa3INdHbIM chepam mpodeccHoHaIbHON AesITeNbHOCTH,

OBjajeHNe YHUBEPCATbHBIMH YU4€OHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

a) 0a30BBIC JJOTUYECKHE ICHCTBUS:

- CaMOCTOSTEIFHO ()OPMYJIUPOBATH U aKTYaJIM3HPOBATH MPOOJIEMY, paCCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK WJIM OCHOBAHUSA JUIS CpaBHEHUS, Kiaccupukammuu u o0o01re-
HUS,

- OTIPEIENATh LEH JeSTEIbHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh, OIIEHUBATH COOTBETCTBHE PE3YNILTATOB IIEIISIM, OLICHUBATh PUCKU
MTOCJIEACTBUH JIeATETbHOCTH,

- pa3BHUBATh KPEATUBHOE MBIIIIJICHHE MIPU PEIICHUH KU3HEHHBIX MPOOIEM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMH Y4eOHO-HCCIIEI0BATENbCKOW U MPOESKTHON JESITeNbHOCTH, HABBIKAMU Pa3pelICHUs
npo0Jem;

- BBISBJISITh IPHUMHHO-CJIEICTBEHHBIE CBS3HM U aKTyalH3UPOBATh 3ajady, BBIIBUTaTh TUTIOTE3Y €€ pelle-
HUS, HaXOJUTh apTyYMEHTHI JUIS JOKA3aTeIbCTBA CBOMX YTBEPIKICHUH, 3a/1aBaTh apaMeTPbl H KPUTSPUHN
peleHus;

- aHAIM3UPOBATH MOJTYICHHBIC B XOJI€ PEUICHUS 3a/1a4ll PE3YJIbTAThl, KPUTHYCCKH OIICHUBATHh WX JIOCTO-
BEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;

- YMETh NMePEHOCUTH 3HAHUS B TTO3HABATEIILHYIO M MPAKTUIECKYIO 00JIACTH KU3HEACITSILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTATh HOBBIC WJICH, TIPE/IaraTh OPUTHHAIBHBIC TIOIXOBI U PEIICHHS,
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U CIIOCOOHOCTH UX MCMOJIb30BaHMS B MIO3HABATEILHON U COLMATBHON MPAKTHKE

B 00/1acTH HeHHOCTH HAYYHOT'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;

- COBEpPILICHCTBOBAHHE S3bIKOBOM M YUTATENBCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOJCHCTBHS MEXKIY
JIOJIbMU U TTO3HAHUS MUPA;

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

OBi1ajeHNe YHHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH 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(DOpPMALUU U 1eJIeBOI ayUTOPHH,
BBIOMpAsi ONITUMAIIEHYIO ()OPMY TIPEACTABICHUS U BU3yaIU3allNH;

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

- HCTIOJIb30BaTh CPeACTBAa NH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIIOTUN B PEIICHUH KOTHUTHB-
HBIX, KOMMYHHKATUBHBIX U OPTraHU3AaIMOHHBIX 3a/1a4 C COOJII0ICHEM TpeOOBaHUN SPTOHOMHKH, TEXHU-
K1 0€30IaCHOCTH, TUTHEHBI, pecypcocOepesKeHusl, IPABOBbIX U ATUYECKUX HOPM, HOPM HHGOPMAIUOH-
HOI 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 OIEHWBATh 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 00Pa30BaATEIBHON NESITETPHOCTH U )KU3HEHHBIX CUTYAIIHSIX;

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

- TaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

CIOCOOCTBOBATh (POPMHUPOBAHUIO W TIPOSIBICHUIO MIMPOKON SPYIUIIMKA B Pa3HBIX 00JACTAX 3HAHWH, 11O-
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 10 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 CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATh €ro
IIPH OCYIIECTBICHUY KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO M CONICPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCThH BBHICTPAaWBATh OTHOILEHUS C APYTUMU JIFOJIbMH, 3a-
OOTHUTKCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOHPIUKTHI

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 MHUIIMATHBHBIM.

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 Pa3jMYHbIe BUABI UCKYCCTBA, TPAAUIIUUA 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 CPENICTBA OOIECHUS, TOHUMATh 3HAYEHUE COIIMATBHBIX 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,
(GbOpMHpPOBaHWE CHCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, aHTHKOPPYMIITMOHHOTO 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, O0IIEYETOBEYECKIX 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 OoOIecTBa, 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 TYMaHUTapHOM U BOJIOHTEPCKOU I€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 HACTOSIIEE MHOIOHALIMOHATILHOTO Hapoa Poccuu;

- LIEHHOCTHOE OTHOLICHUE K I'OCYIapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IIPUPOJHOMY HACIIECIUIO,
NaMATHUKaM, TpaJulMsIM HaponoB Poccum, noctmxenussMm Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHO-
JIOTHSAX 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 HCIIOJIb30BAHUSI B TO3HABATENILHON U COLIMANILHOM 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 00pa30BaTEeNbHON 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, IPEAOTBPALIATh UX;

- PaCLIMPUTH OIIBIT ACATEIBHOCTU YKOJIOTUYECKON HAIIPABICHHOCTH;

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

- OCYILECTBJIATH L€JIEHAIIPABICHHBIN OUCK IIEPEHOCca CPEACTB U CIIOCOOOB JIeHCTBUS B IIpo(eccroHalb-
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 KOPPEKTHUBBI B JEATEIbHOCTh, OLEHUBATh 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€ PELICHUS
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 ONepUpOBATh MOHATHSAMU: PallMOHAJIbHBIE, UPPALMOHANIbHBIE, TOKa3aTeIbHbIe, CTENEHHbIE, JIO-
rapupMHUECKue, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONepUpOBaTh MOHATUSAMHU: (PYHKLHMSA, HempepbiBHas (YHKIUS, IPOU3BOJHAs, MepBooOpa3Hasd,
OTIpe/IeIeHHBId MHTErpasl; yMeTh HAXOJUTh MPOM3BOJHBIE 3JIEMEHTApHBIX (YHKIUM, UCIONb3Ys CIpa-
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 MaTeMaTHUYecKOro aHalK3a; IPUMEHSTh POU3BOJAHYIO IIPU PELICHUH 3a]a4 Ha JIBUXKEHHUE; pe-
IaTh NPAaKTUKO-OPUEHTHPOBAHHBIC 33J]aud Ha HauOOJbIINE U HAaUMEHBIINE 3HAYCHUS, HA HAXO0XKICHHE
IIyTH, CKOPOCTU U YCKOPEHMUSI;

- YMETh ONEPUPOBATh MOHATHAMHU: pallioHANbHAs (QYHKIMA, TOKa3aTelbHas QYHKINA, CTeTIeHHas (yHK-
1us, Jorapupmuyueckas GyHKUUsA, TPUTOHOMETpUUECKUEe (YHKLUHU, OOpaTHbIe (PYHKIMH; YMEHHUE CTPO-
UTh TPaQUKH U3yYEHHBIX (DYHKIIHHA, UCIOIB30BATh IPpaMKU MIPH U3YYECHUH MPOIECCOB U 3aBUCUMOCTEH,
IpY peIeHUH 3a/1a4 U3 APYruX y4eOHbIX MPEAMETOB M 331a4 U3 pealbHOM JKU3HU; BhIpaxarth (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 BBIPAKEHMS, YPAaBHEHHsI, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBUIO 3a]1a-
YH, UCCIIE0BATh MIOJYYECHHOE PEIICHHE U OLEHUBATh IIPAaBJONO00HOCTh PE3yIbTATOB;

- YMETh ONEPHPOBATH MOHATHUSAMU: CpellHee apu(MeTHyecKoe, MeauaHa, HauOobllee U HauMEHbIIee
3Hau€HUs, pa3Max, JTUCHEPCUs, CTAHJapTHOE OTKJIOHEHHWE YHMCIOBOrO0 HabOpa; yMETh U3BJIEKaTh, UHTEP-
peTUpOBaTh MHPOPMALUIO, IPEICTABICHHYIO B Ta0iMLaxX, Ha JAMarpamMmax, rpagukax, OTpakaroLlyko
CBOMCTBa pealibHbIX IMPOLIECCOB U SBJIEHUH; MPEACTABIATh MHPOPMALMIO C MOMOILBIO TAOJIUIl U Jua-
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 BBIYHMCIATH BEPOSITHOCTD C HCIIOJIB30BaHUEM IpaUIECKUX METOHOB; IPHUMEHSATH (op-
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 YUCEN 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 MIJIOCKOCTBIO, YIOJl MEXKIY IIOCKOCTSIMH, PACCTOSIHHME 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;

- YyMEThb ONEepUpOBaTh MOHITUSIMH: MHOTOIPDAHHHUK, CEUYEHHWE MHOIOIpaHHUKA, KyO, mapajuielenurne,
npu3Ma, nupaMuaa, GUrypa 1 NoBepXHOCTh BpallleHus, IWINHAP, KOHYC, ap, cdepa, ceueHus GUrypsl
BpallleHus1, IJIOCKOCTb, Kacarouiasics chepsl, MWIMHApA, KOHYCa, IJIOLAAb MMOBEPXHOCTU HMHUPAMUBL,
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 CPEICTB; YMEHHE
pacrno3HaBaThb CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABAThH TPABUIIbHBIE MHOTOI'PAaHHUKY;

- YMETh ONEepUPOBATh MOHATHIMHU: JBHKEHHUE B MIPOCTPAHCTBE, M0100HBIE (PUTYpHI B IPOCTPAHCTBE; UC-
M0JIb30BaTh OTHOIICHUE TUIOIIA /IeH TOBEPXHOCTEN 1 00beMOB MOJOOHBIX (GUTYp MIPU PELICHUH 33/1a4;

- 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, ITPOU3BE/Ie-
HUE BEKTOpa Ha YMCJIO; HAXOIUTh C IMOMOUIbIO M3YYEHHBIX (OPMYN KOOPAMHATHI CEPEIHHBI OTpPE3Ka,
paccTosiHue MEX]y IBYyMSI TOUKaMU;

- YMETb BBIOMpaTh MOAXOJAIIMNA M3YYEHHBIH METOJ| JAJIS PElIeHMs 3a/lauM, paclo3HaBaTh MaTeMaTHue-
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: OIIPENEICHHUE, aKCHOMA, TEOPEMA, CIEICTBUE, CBOMCTBO, IPU3HAK, J10-
Ka3aTeJIbCTBO, PAaBHOCWIIbHBIE (POPMYITMPOBKH; yMEHUE (HOPMYITHUPOBATh 0OOPATHOE U MPOTHUBOIOIOKHOE
YTBEPXKACHHUE, IIPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI, UCIOIb30BaTh METOJ MAaTeMAaTUYECKOM MHAYK-
LIMY; IPOBOJIUTh JJOKA3aTEJIbHbIE PACCYXACHUS NPU PELLIEHUU 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 33124, B TOM YHUCIIE U3 IPYTUX YUE€OHBIX IPEAMETOB;

- 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 CBOOOJHO OIEpUpPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA, 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 YMCJI0, UPPALMOHAIBHOE YMCIIO, MHOKECTBA HATYPAJIbHBIX, LIEJIbIX, PALIMOHAJIBHBIX, IEHCTBUTEIIb-
HBIX YHCEJ; YMEHUE UCII0Ib30BaTh PU3HAKH JI€IUMOCTH, HAMMEHBIINNM OOLIUI 1eUTENh U HAUMEHbIIEee
o0miee KpaTtHoe, anroput™M EBKiIWaa npu peleHuy 3a1ay; 3HaKOMCTBO C Pa3IMYHBIMU HNO3ULIMOHHBIMU
CUCTEMAaMU CUMCIICHUS;

- 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 IPOM3BOJILHOTO YHCIIa;

- YMETb OIIEpUPOBATh MOHATUSMU: TOKIECTBO, TOKIECTBEHHOE IIPE0Opa3oBaHue, YpaBHEHUE, HEPaBEH-
CTBO, CCTEMa ypaBHEHUN M HEPABEHCTB, PaBHOCWIBHOCTb YPaBHEHUI, HEPABEHCTB U CHUCTEM, paluo-
HaJIbHbIE, HppalMOHalbHbIE, IOKa3aTeJIbHbIE, CTENEHHBIE, Jorapu(muueckue, TPUTOHOMETPUUECKHE
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 PELICHUs MaTeMaTHUeCKUX 3aJad M 3aJay 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 (QyHKINH, OOpaTHbIE TPUTOHOMETpHUUYECKHe (DYHKIIMHU, MOKa3aTeNIbHas 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 APYrux y4yeOHbIX MPEAMETOB U U3 pealbHON KU3HU; BbIpakaTh (POpPMyIaMU 3aBUCUMOCTH MEXAY
BEJIMYNHAMU;

YMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSMHU: YETHOCTh (DYHKIMH, NEPUOAMYHOCTHh (PYHKIIMH, OTpaHU-
YEHHOCTh (DYHKIIMU, MOHOTOHHOCTb (DYHKIMH, SKCTpeMyM (YHKIIMH, HauOoJbIllee ¥ HauMEHbIIIee 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 MHOYKECTBA PEIICHUN YpaBHEHUN, HEPABEHCTB
U UX CUCTEM;

- yMeTh CBOOOJIHO ONEpPUPOBaTh MOHATUSMU: MOCIEIOBATEIBLHOCT, apu(MeTHYecKasi Mporpeccus, reo-
MeTpHYecKasi mporpeccus, 0eCKOHEeUHO yObIBaroIlas reoMeTprHuecKasi mporpeccus; yMeHue 3aaBath Io-
CJIEIOBATENILHOCTH, B TOM YHCJIE C IOMOIIBIO 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 Ipaduka GyHKINN; YMEHUE BBIUUCIATH IPOU3-
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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 MIPUKIIAJHBIX, B TOM YHCJIE COUATBFHO-I)KOHOMUYECKUX M (PU3MUECKUX 3a/1auax, Uit 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, CONPSHKEHHBIE 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 PUMEPHI UCIIOIb30BAHUS KOMIUIEKCHBIX YUCEIT;

- yMeTb CBOOOJHO OIEpPUPOBaTH IMOHATUSAMH: CpelHee apupMeTHyecKoe, MeauaHa, HauOojbllee U
HauMEHbIIIEEe 3HAUYECHUS, pa3Max, JUCIEPCUs, CTAaHIAPTHOE OTKJIOHEHHWE JJIsS ONMCAHUS YUCIIOBBIX JIaH-
HBIX; YMEHUE HUCCIIEJI0BATh CTATUCTUYECKHUE JaHHbIE, B TOM YHUCIIE C IPUMEHEHUEM 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 3afad (OpMYJIbl CIOKEHUS M YMHOXEHHsI BEPOSTHOCTEH, (GOpMylly HMOJHON BEpOSTHOCTH,
dbopmyny bepHyiur, KOMOMHATOPHBIE (GaKThl H (POPMYITBI; OIICHHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA,
YMEHHE OIIEpUPOBATh MOHATHUAMM: CIIy4alHas BEJIMYMHA, PACIPEIEIICHUE BEPOSATHOCTEH, MaTeMarude-
CKO€ OKMIAaHWE, TUCTIEPCHS U CTaHAAPTHOE OTKIOHEHHE CIIy4ailHON BENMYMHBI, (YHKIWUU pacrlpenese-
HUS U IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO U HOPMAJIBHOTO PaCIpEEIeHUH; YMEHUE UCIIOJIb30-
BaTh CBOMCTBA M3YYEHHBIX PACIpeeIeHUM 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'PAHHBINA YIoJj, NEPECEKAIOIIMECs, NapaJlIebHble U CKpELUBa-
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 (PaKThl U TEOPEMbl IUIAHUMETPUH; YMEHHUE OLIEHHUBATh 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 LUJINH/Ipa, NapajuleJbHble 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 YHCIIE 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, o060CHOBBIBATh UM OMPOBEPraTh MX; YMEHHE MPOBOJIUTH KIaCCUPUKALMIO 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 MEXIY IMIOCKOCTSIMH,
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 ONEpPUPOBATh MOHATUSMU: ABM)KEHUE, MapajliebHbIN epeHoc, CHUMMETPHS 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'€OMETPHUECKUE BEIWYHMHBI (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, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, MPOU3BEICHIE BEKTOPA 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; OIEPUPOBATh MOHATUAMU: MaTpuua 2x2 u 3x3, onpeaeauTeab MaTPULbl, T€OMET-
PUYECKUI CMBICT OIIPECTUTENS;

- YMETh MOJICJIUPOBATh peallbHble CUTYyallU Ha S3bIKE MATEMAaTHKHU; COCTABIIATh BBIPAKEHUSI, ypaBHEHHUS,
HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a/1a4M, UCCIIEI0BATh 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; pPellaTh 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 NPUPOJHBIX M OOLIECTBEHHBIX MPOLIECCOB U SIBIECHUI; YMEHUE paclio3HaBaTh MPOsBICHUE 3a-
KOHOB MaTeMaTHUKU B UCKYCCTBE, YMEHUE TIPUBOIUTH IPUMEPBI MATEMATUIECKUX OTKPBITUH POCCUHCKOM
1 MUPOBOW MAaTeMaTU4E€CKON HAYKU

- YMETh ONEPUPOBATh MOHATHAMHE: 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 3a/1a4 U3 APYruxX y4eOHbIX MPeAMETOB U 3ajJau U3 peaslbHOW JKU3HU; BbIpaxkaTh (hopMmyia-
MU 3aBUCHMOCTH MEXIY BEIIMYHMHAMHU;

- YMETh ONEpPUPOBATH MOHATHUAMU: TOXKIECTBO, TOKAECCTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEH-
CTBO, CUCTEMa YpaBHEHHUI M HEPaBEHCTB, PaBHOCHJIHHOCTh YPaBHEHWH, HEPABEHCTB M CHCTEM, PaIlHo-
HaJlbHble, HMpPpalMOHAJbHbBIC, IOKa3aTelbHblE, CTENEHHbIC, JOrapu(pMHUUECKHE, TPUTOHOMETPHUYECKHE
ypaBHEHHSI, HEPABEHCTBA W CHUCTEMBI, YMETh peliaTh ypaBHEHUs, HEPABEHCTBA M CUCTEMBI C MIOMOIMIBIO
pa3IMYHBIX MPUEMOB; peIIaTh YpaBHEHUs, HEPABEHCTBA M CUCTEMBI C MapaMeTpoM; MPUMEHATh 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 YU4EeOHBIX MPEAMETOB U U3 PEATBHON KU3HH

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

- YMEeTh ONEpUPOBATh MOHATHUAMU: MPSMOYTOJIbHAS CUCTEMa 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 CBOOOIHO ONEPHPOBATH MOHATUAMU: TpapuK GyHKIMU, oOpaTHAs QYHKIHS, KOMIO3ULUS QYHK-
Ui, TuHeiHas QYHKIMS, KBaapaTHdHas (GyHKIM, cTerneHHas QYHKIHS ¢ IeTbIM TT0Ka3aTeieM, TPHTO-
HOMeTpudeckue (yHKINU, 0OpaTHbIE TPUTOHOMETpUYECKHe (DYHKIMH, ITOKa3aTelbHas U Jorapudmuye-
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 YIeOHBIX NMPEIMETOB U U3 PEabHOM KU3HU; BBIpAXKaTh (HOpMyIaMH 3aBUCIMOCTH MEXITY
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 IPOMEXYTKE; yMETh IPOBOAMUTH HCCIICIOBaHNE (DYHKINY;

- 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 PEIICHUH 3a]ad U3y4eHHbIC (haKThl 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 BBIYUCISATH T'€OMETPHYECKHUE BENWYMHBI (AJIMHA, YroJ, IUIOIAaab, 00beM, IUIONIab OBEPXHO-
CTH), HCIIONIB3YS U3YYEHHBIC (POPMYIIBI U METOIBI.

2. CTPYKTYPA U COAEPKAHUE OBI[[EOBPA3OBATEJII)H0ﬁ JUCHUITIUHBI
2.1. O0beM TUCHMILIMHBI M BH/bI Y4e0HOIl padoThI

Buj yueOHoii padoThl Oobvem 6 uacax
O0beM 00pa3oBaTeIbHOM NPOrPaMMBbl TUCHHIJIMHBI 258
B T.Y.

OCHOBHOE co/Iep:KaHue 174
BT. 4.:

TeopeTuiecKoe o0ydeHue 109
MPAKTUYECKHUE 3aHSITUS 65
IIpodeccuonHaIbLHO-OPHEHTHPOBAHHOE cO/iep:KaHue (CoepKaHNe MPUKIATHOTO 56
MOYJISA)

BT. U.:

TEOpeTHYecKoe 00yueHue 4
MPaKTUYECKHUE 3aHATUS 52
KoncyabTanun 4
IIpomexyTounas arrectamusi (9x3amen) — 1,2 cemectp 24

11
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2.2. TemaT4yecKHMi IJIAH U COJAEPKAHME JUCHMIIIIMHBI

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

HaumeHnoBanue pazae- . O0bem yacoB | @opmupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHUE 3AaHATHUS, IPUKJIATHOMN
JIOB U TeM KOMIIeTEeHI[UH
MOIYJIb (IIPH HAJTUYHM)
1 2 3 4
OcHoBHoOe coep:kanue
Paznen 1. IloBTopenue
Kypca MaTeMaTHMKH 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- | eATENBHOCTH.
aIbHOCTH KomOuHMpoBaHHOE 3aHATHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuana 2
Yucna wu  BeruucaeHus. | JIeHCTBUS HAl MOJOXKUTENBHBIMA U OTPULIATEIBHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U
Belpaskenuss u npeobOpa- | AeCATHYHBIMU APOOSIMHU. OK 01.
30BaHHUSA JeiicTBus co creneHsIMu, GopMyJbl COKPAILIEHHOIO YMHOXEHHUS.
KomMmOuHupoBaHHOE 3aHsTHE
Tema 1.3. IIpodeccrnonaIbHO-OPHEHTUPOBAHHOE COJAEpP:KaHUe (CoAepKaHHe NMPHUKJIATHOIO 4
['eomeTpus Ha TUIOCKOCTH | MOYJISA)
Bunbl mnockux GUryp v ux miomas.
[TpakTMKO-OPHEHTHPOBAHHBIE 331aUU B Kypce T€OMETPUHN Ha MIOCKOCTH
[IpakTHueckoe 3aHsATHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTepuana 2

HpOLICHTHBIC BBIYMCIICHUSA

HpOCTBIe MMPONLCHTHI, Pa3HbIC CII0COOBI MX BhIUKCIICHHS. CIIOXKHEIC IIPOLCHTLI
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HpaKTI/I‘ICCKOC 3aHATHUC

Tema 1.5
VYpaBHeHUS W HEpaBeH-
CcTBa

Copnepxanue yueOHOro MaTepuana

JluneiiHble, KBaApaTHBIC, APOOHO-IMHEHHBIC YPAaBHEHUS U HEPABEHCTBA

HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.6
Cucrembl ypaBHEHUH U
HEPaBEHCTB

Coneprxkanue y4eOHOro Matepuana

CriocoObl pemieHus: CUCTeM JMHEWHbIX ypaBHeHHH. [lonarusa: marpuna 2x2 u 3x3,
onpenenutens Matpuibl. Meron [Maycca. Cucrembl HelMHEWHBIX ypaBHeHUH. Cu-
CTEMbl HEPABEHCTB

KomOuHupoBanHoe 3aHsTue

Tema 1.7
BxoHOI KOHTPOJIb

Coneprxkanue y4eOHOro Marepuana

Boruncnenus u npeobpasoBaHus. YpaBHEHHUS U HepaBeHCTBa. ['eomeTrpus Ha mioc-
KOCTH

KonrponsHas pabora

Paznen 2 Ilpsimble u
IUIOCKOCTH B TPOCTPaH-
CTBe

Tema 2.1.

OCHOBHBIC IIOHSITHS CTe-
peomerpun. Pacnonoxe-
HUE TMpPSAMBIX U ILIOCKO-
cTen

Coneprkanne y4eOHOro MaTepuana

[Tpeamer crepeomerpun. OCHOBHBIE NMOHATHS (TOYKa, MpsMas, IUIOCKOCTh, MpO-
cTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. Ilepecekaromuecs, napaieibHble
U CKpemuBaromuecss npsaMble. [Ipu3Hak M CBOMCTBO CKPEIIMBAIOIIMXCS NPSMBIX.
OcHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 2.2.
[TapannenbHOCTh NPSMBIX,
OpsMOMl M TJIOCKOCTH,
IJIOCKOCTEM

Conepxxanue yqaeOHOro MaTepHrasia

[TapannensHble npsiMas u mwockocTb. Onpenenenue. [pusnak. CpoiicTBa (¢ 10Ka3a-
tenbcTBOM). IlapamnensHbie muiockoctu. Onpenenenue. ITpusnak. CsoiictBa (¢ 10-
Ka3arenbCcTBOM). TeTpasrap u ero asneMeHThl. [lapamienenunen M ero 3JI€MEHTHI.

OK 01.
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CBolicTBa MPOTUBOIIOJIOXKHBIX TpaHed W AuaroHayie napamienenunena. [locrpoe-
HHUe ceueHuil. Pemenue 3agauy.

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 2.3. Ilepnienauky-
JIIPHOCTD MIPSIMBIX, IIPSI-
MOM M IIIOCKOCTH, TIJIOC-

Conepixanue yyeOHOro MaTepuaia

IlepnennukynspHsle npsaMsie. [lapamienbasie npsmble, TEPIEHAUKYIISIPHBIE K IIJI0C-
koctu. [Ipru3Hak NEpHEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH. JlOKa3aTeNbCTBO.

KOCTei [lepnienaukynsp u HakioHHad. [leprnenauKkynspHble mIockocTu. [IpusHak nepreH-
TUKYISPHOCTHU TUIOCKOCTeH. Jloka3zaTenbeTBo.
PaccTosiHus B mpocTpaHcTBe
KomMmOuHupoBanHoe 3aHsTue

Tema 2.4. Coneprxkanue y4eOHOro MaTepuana

Teopema o0 Tpex mepreH-

TeopeMa 0 TpEX IMECPICHAUKYIISApAX. I[OKaSaTeJ'ILCTBO. VYrona MCKIY HpﬂMOfI H I1J10C-

HKYJIsIpax
JHKYyIApa KOCTBIO. YTOJI MEXIY TIOCKOCTSIMH
KomOuHMpOBaHHOE 3aHATHE
Tema 2.5. IMpodeccuoHaILHO-OPMEHTHPOBAHHOE CO/lepPKaHHE (COaepKAaHHE MPUKJIATHOTO

[TapamiensHble, nEpneH-
JUKYJIApHBIE, CKpeIluBa-
IOLUECS NPSMBIE

MO/YJIfA)

AkcHuoMBI ctepeoMeTpui. [lepneHIuKynsspHOCTh NPSAMOM U MJIOCKOCTH, Mapaieib-
HOCTb JBYX IPSAMBIX, NEPIECHIUKYIISAPHBIX TUIOCKOCTH, NEPNEHIMKYIAPHOCTD ILIOC-
KOCTel

HpaKTI/IquKOC 3aHATUC

Tema 2.6.

Pemwenne 3amau. Ilpsmeie
U TUIOCKOCTH B MPOCTPaH-
CTBE

Conepxanue yueOHOTO MaTepuaia

PacnionokeHne mpsMBIX M IUIOCKOCTEH B MpOCTpaHCTBE. [leprneHIuKyIspHOCTh H
MapaJIEIbHOCTh MPSIMBIX U TUIOCKOCTEN. CKpeImBaromuecs npsmMble

KonrponsHas pabora

Paznen 3. Koopamuatsl
U BEKTOPbI

OK 01.
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Tema 3.1

JlekapTOBBI KOOPAMHATHI B
npoctpancte. Paccrosi-
HUE MEX]IY JIByMsl TOUKa-
mu. Koopaunartsel cepenu-
HBI OTpE3Ka

Copepxanue yueOHOro MaTepuana

I[eKapTOBBI KOOpZAUHATBI B IIPOCTPAHCTBC. HpOCTCfIHIHC 3a/laid B KOOpJHHATAax.
PaccrosiHue MCXKAY ABYMs TOYKaMHK, KOOPAHWHATBI CCPEANHBI OTPE3Ka

KomOuHupoBanHoe 3aHsTue

Tema 3.2
BekTopsl B IpoCTpaHCTBE.
Yron Mexay BEKTOpaMH.
CkanspHOe MPOU3BEICHHE
BEKTOPOB

Coneprkanue ydeOHOro Marepuana

Bekrtops! B ipocTpaHcTBe. ClI0’KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA
Ha yucio. Kommianapusie BeKTopsl. CKaJsipHOE NIPOU3BEIEHUE BEKTOPOB. Paznoxe-
HHUE BEKTOpa IO TPeM HEKOMIUIaHAapHbIM BekTopaM. KoopauHatel BekTopa, ckamsip-
HOE NPOU3BE/IEHNE BEKTOPOB B KOOPJMHATAX, YIOJI MEXY BEKTOPaMHU, YIOJl MEXIY
IPAMOM U MJIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTAMU. Y paBHEHHE IUIOCKOCTH. ['eomer-
PUYECKHIT CMBICIT OTIpeAeNuTeNs 2X2

KomMmOuHupoBaHHOE 3aHsTHE

Tema 3.3

IIpakTuko-
OpPUEHTUPOBAHHBIE 3a7a4n
Ha KOOPJAMHATHOW IIJIOC-
KOCTH

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJep:KaHue (ColepKaHMe NMPHUKJIATHOIO
MOYJIST)

KOOpI[I/IHaTHaH IUIOCKOCTh. BrruncneHnue paCCTOHHI/Iﬁ U IUIOmAaAe Ha IUIOCKOCTH.
KonngecTBeHHBIE PacCuCThL

IIpakTHueckoe 3aHsaTHE

Tema 3.4
Pemenne 3amau. Koopau-
HATBI U BEKTOPHI

Coneprkanue yaeOHOro MaTepuana

JexapToBbl KOOpAMHATHI B MpOCTpaHcTBE. BekTopsl B mpocTpaHcTBe. CloXeHUE U
BBIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KoMiuiaHapHble BEKTOPHI.
CkansipHoe Mpou3BeIeHNE BEKTOPOB. PaznokeHne BeKTopa Mo TPEeM HEKOMILIaHap-
HbIM BekTtopaM. [Ipocreiimme 3agaun B koopauHarax. KoopauHatsel BekTopa, pac-
CTOSIHHE MEXKIY TOYKaMHU, KOOPAMHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE MPOU3BEE-
HHUE BEKTOPOB B KOOpJMHATAaX, Yrojl MEXKIY BEKTOpaMH, yroia MEXAy OpsMOd U

OK 0I.
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IJIOCKOCTBIO, YI'OJI MCKIY INNIOCKOCTAMUA

Kontponbnas pabota

Pa3znen 4. OcHoBbI TpH-
roHomerpuu. Tpurono-
MeTpuYeckue GyHKIUH

Tema 4.1
Tpuronomerpuyeckue
(GYHKIIMM TPOU3BOJIBHOTO
yria, yucna. Paguannas u
rpajaycHas Mepa yria

Cogepxanue yueOHOTo MaTepuana

Pa,I[I/IaHHaH MEpa yria. HOBOpOT TOYKH BOKPYI' Ha4ajla KOOpAHWHAT. Onpez[eneHI/Ie
CHHYCa, KOCHUHYCa, TaHI'CHCA U KOTAHI'CHCA. 3Haku CHHYC4, KOCMHYC4, TaHI'CHCAa U
KOTaHI'CHCA I10 YCTBCPTAM. 3aBHCHMOCTD MCXKYy CHHYCOM, KOCHHYCOM, TAHI'CHCOM U
KOTAaHT'CHCOM OJIHOT'O M TOTI'O K€ yrIJia

KombOunupoBanHoe 3anstue

Tema 4.2

OCHOBHBIE  TPUTOHOMET-
pUYECKHE TOXKIECTBA.
®opMyIbl IPUBEACHUS

Cogepxanue yueOHOTo MaTepuana

Tpuronomerpuueckue Toxkaecrsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHI'€HC YTJIOB O U
- o. Dopmyibl puBENEHUS

KombOunnpoBanHoe 3aHsTHe

Tema 4.3

CuHyc, KOCHHYC, TaHT€HC
CyMMBI M Pa3HOCTH JBYX
YTJIOB

CuHyC M KOCHHYC HABOW-
HOro yria. @opmymsl 1o-
JIOBUHHOTO yIJia

Coneprkanue y4eOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CymMa M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHUHYC
JBoWHOro yria. @opmysibl MOJOBUHHOTO yria. [IpeobpazoBaHus CyMMBbI TPUTOHO-
METpUYecKUX (YHKUMHA B MPOM3BEIEHUE U MPOM3BEACHUS B CymMMYy. BvlpaxeHue
TPUTOHOMETPUUYECKUX (YHKLUH yepe3 TaHTeHC MOJOBUHHOTO aprymenTa. [Ipeobpa-
30BaHMS NPOCTEUIINX TPUTOHOMETPUYECKHUX BBIPAKECHUM

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.4

@DyHKIMK, UX CBOMCTBA.
Crioco6b1 3a1anusi (QyHK-
1005051

Conepxxanue yqaeOHOro MaTepHrasia

OO6nacTp omnpeneneHuss © MHOXKECTBO 3HaueHUH (yHkiuil. YETHOCTH, HEUETHOCTD,
nepuoAndHOCTh (pyHKIMHA. CriocoOBI 3a1aHus HYHKITHI

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK 01.
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Aucm 17

Tema 4.5
Tpuronomerpuyeckue
GbyHKIIMKM, UX CBOMCTBA U
rpaguku

Copepxanue yueOHOro MaTepuana

OO6nacTp ompeneneHHss U MHOXKECTBO 3HAYCHHWH TPUTOHOMETPHYECKHX (DYHKIIHH.
YETHOCTH, HEYETHOCTD, MIEPUOIUYHOCTh TPUTOHOMETpHUYecKUX (QyHKuMi. CBoiicTBa
u rpaduku QyHKIMIA y = coS X, y =sin X, y =tg X, y = ctg X.

Komb6unnpoBaHHOE 3aHATHE.

Tema 4.6
[IpeobpazoBanue rpadu-
KOB TPUTI'OHOMETPHUYCCKUX

Coneprxkanue y4eOHOro Matepuana

Cxartue 1 pacTshKeHHEe TPa@UKOB TPUTOHOMETPHUYECKUX (DYHKIINH.
[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

byHKIMI [IpakTuueckoe 3aHsTHE
Tema 4.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CoJepKaHue (CopepkaHue MPUKJIATHOTO
Ornucanue MIPOU3BOA- | MOLYJISA)

CTBEHHBIX IIPOLIECCOB C
MTOMOUIBIO rpadukoB

byHKIMMA

Hcnonp30BaHue CBOMCTB TPUTOHOMETPUUECKUX (DYHKIMIA B MPO(EeCcCHOHAIBHBIX 3a-
Jadgax

HpaKTI/IquKOC 3aHATUC

Tema 4.8
OOpaTHble  TPUTOHOMET-
pudeckue QyHKIUU

Cogepxanue yaeOHOT0O MaTepuana

OO6patHble Tpuronomerpuyeckue GpyHkuuu. Mx cBolicTBa u rpaduku

KOM6I/IHI/IpOBaHHOG 3aHATUC

Tema 4.9 Tpuronomerpu-
YECKUE YPaBHEHMS U HE-
paBeHCTBa

Copepxanue yaeOHOT0O MaTepuana

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPaBHEHUN OCHOBHBIX TUIIOB: IMPOCTEHIINE TPUTOHOMETpUYE-
CKHE€ ypaBHEHUS, CBOJSIINECS K KBaPATHBIM, PEIIaeMble Pa3JIoKeHUEM Ha MHOXH-
TE€JH, OTHOPOHBIE.

[Ipocreiimne TPUrOHOMETPUUECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 4.10
Cucrembl TPUTOHOMETPH-

CogepxaHue yaeOHOT0O MaTepuana

CucreMbl IPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHUM
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Aucm 18

YECKUX ypaBHEHU

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.11

Pemenne 3amad. OCHOBBI
TPUrOHOMETpUHU. Tpuro-
HOMETpHYECKHE (PyHKINU

Copnepxanue yueOHOro MaTepuana

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX BbIpaXkeHHUIl. Perenune TpuroHnomerpuye-
CKUX YpaBHEHHI U HEPABEHCTB B TOM YHUCIIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKITHIA.

Konrtponbnas padora

Pa3gea 5. OK 01.
KommiexkcHsble yucia
Tewma 5.1 Cogepxanue yueOHOTo MaTepuana OK 01.
KommnekcHeie uncna [TonsiTe koMIuiekcHOro yncia. ConpsKeHHble KOMIUIEKCHbIE YKCiIa, MOAYJb U ap-
TYMEHT KOMIUIEKCHOTO uucia. Popma 3aluCH KOMILIEKCHOTO 4ucia (reomerpuye-
CKasi, TPUTOHOMETpHUYecKas, anredpandeckas). Apudmerndeckne IEHCTBUS C KOM-
IJIEKCHBIMU YK CIIAaMU
KomOuHmpoBaHHoe 3aHsATHE
Tema 5.2 Coneprxanue yueOHOTo MaTepuana
[Ipumenenne KoOMIUIEKC- | BhImoHEHHE pacyeToB C IOMOIIBI0 KOMIUIEKCHBIX dncel. [IpuMepsl nenoiap30BaHus
HBIX YHCEeT KOMIUIEKCHBIX YHCE
IIpakTHueckoe 3aHsaTHE
Paznen 6. IlpousBognas
(pynkuun, ee mpumene-
HHE
Tema 6.1 Copneprxanue yueOHOro MaTepuaa
Ilonarne  mpousBoaHON. | OnpeeneHre YUCIOBON IOCIEA0BAaTEILHOCTH U crocoObl ee 3aaaHus. CBoiicTBa OK0l.

dopMmynel W TMpaBHIA
b depeHIIMPOBaHUS

YUCJIOBBIX IOCenoBaTeNpHOCTEN. OrmpeseneHne mpenena IMOCIeI0BaTeIbHOCTH.
Breruncnenne mpeneno nocnenoBaTenbHocTel. [Ipenen ¢pyHkimn Ha OECKOHEUYHO-
ctu. Ilpenen ¢pyukuum B touke. Ilpupamenue aprymenta. [Ipupamienne GyHKIMH.
3amaun, MPUBOAIINE K TOHITHIO TPON3BOAHON. OnpeesieHue mpou3BOIHON. ANro-
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Aucm 19

PUTM OTBICKAHUA HpOH3B0,Z[HOI>i

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.2
[IpounsBoaHbIe CyMMBI,
Pa3HOCTH IPOU3BEJECHUS,
YacTHOT'O

Conepxanue yaeOHOro MaTepuaia

Dopmynsl quddepennuponanus. [Ipasuna nuddepeHupoBaHus

KomMmOuHupoBanHoe 3aHsTue

Tema 6.3

[Ipon3BOgHBIE  TPHUTOHO-
METPUYECKUX  (PYHKIIMA.
[Ipow3BogHast  CIIOKHOM

byHKIIIN

Copepxanue yueOHOTo MaTepuana

Omnpenenenue crnoxHoit ¢Gynkuuu. [Ipon3BoaHas TPUTOHOMETPUUYECKUX (YHKIIHIA.
[TpousBogHAas CIIOKHON PYHKIIMH

KomMmOuHupoBanHoe 3aHsTue

Tema 6.4
[IonaTe 0 HenmpepbIBHO-
cti QyHKIMH. MeToJ UH-
TEpPBaJIOB

Coneprkanue y4eOHOro Marepuana

[Tonsitue HenpepbiBHONM QyHKIMKU. CBOMCTBa HenpepblBHON (QyHKIUU. CBSA3b MEXKIY
HENPEPBIBHOCTHIO U U depeHINpyeMOCThI0 QYHKIIUU B TOUKE. AJITOPUTM pelie-
HUSl HEPABEHCTB METOJIOM UHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5
'eomerpuueckuit u pusu-
YECKUH CMBICT MPOU3BO/I-

Coneprkanne y4eOHOro MaTepuana

['eomeTprueckuii CMbICI HMPOU3BOJHONW (YHKIMM — YIiIoBOM Kod(@uIMeHT Kaca-
TeNbHOU K rpa@uKy (QYHKIMH B TOUKE. YpaBHEHHE KacaTelbHON K rpapuky QpyHk-

HOM UK. AJTOPUTM COCTaBIJICHUS YpaBHEHHsI KacaTellbHOU K rpaduky ¢pyHkumu y=f(x)
KomOunmpoBanHoe 3aHsATHE
Tema 6.6 Copneprxanue yueOHOro MaTepuaa

DU3NYECKUN CMBICT TPO-
W3BOJIHOM B Tmpodeccro-
HaJbHBIX 3a/1a4ax

Ouznyeckuil (MEXaHUYECKHIT) CMBICI MPOU3BOJIHON — MTHOBEHHAs! CKOPOCTh B MO-
MeHT BpeMeHu t: v =S’ (t)

[IpakTHueckoe 3aHsATHE

Tema 6.7

CogepxaHue yaeOHOTO MaTepralia
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Aucm 20

MOHOTOHHOCTbH (PYHKIIHH.
Touku sxcTpemMyma

Bo3pacranue n yosiBaHHe (DyHKINH, COOTBETCTBHE BO3PACTAHMS U YObIBaHUS (YHK-
IIM 3HAKy Mpou3BoIHON. [ToHsATHE MPON3BOIHON BHICHIETO MOPSIKA, COOTBETCTBHUE
3HaKa BTOPOI MPOMU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMU Ha OTpe3Ke. 3ana-
Y1 HA MAKCUMYM M MUHUMYM. [loHSATHE acCHMITOTHI, CIOCOOBI X ONpeAeIeHus. AJl-
TOPUTM HCCIEIOBaHUs (YHKIMU U TIOCTPOCHUS €€ TpaduKa ¢ IOMOIIBIO TPOU3BO/I-
HOU. JIpoOHO-TMHeHas PyHKIUS

KomOuHupoBanHoe 3aHsTHe

Tema 6.8
Uccnenoanne (yHKUMH
Y TIOCTpOeHHE TpaPuKOB

Cogepxanue yueOHOTo MaTeprala

HccnenoBanue (yHKIIMM HAa MOHOTOHHOCTB M TOCTPOEHHE IPauKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.9 Haubonbiee u
HAaUMCHBIICC 3HA4YCHUA

byHKIIUN

Coneprxkanue y4eOHOro MaTepuana

Haxoxxnenre HanOOIBINET0 U HAUMEHBIIIETO 3HaY€HUN (PYHKIUH, MOCTPOEHUE Tpa-
(MKOB MHOTOUYJICHOB C UCMOJIb30BaHUEM allapaTa MaTeMaTHYECKOIO aHAIN3a

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.10

Haxoxnenne onrtumans-
HOI'0 pe3yJsibTara ¢ IOMO-
OpI0  TPOM3BOJHOW B
MPAKTUYECKUX 3a7a4ax

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJep:KaHue (colepKaHMe NMPHUKJIATHOIO
MOYJIST)

Haumensbiee n Haubosbiiee 3Ha4eHne PyHKIUN

IIpakTHueckoe 3aHsaTHE

Tema 6.11

Pemienne 3amau. Ilpowus-
BOJHA  (YHKIMH, €€
IIPUMEHEHUE

Conepxanue yaeOHOro MaTepHasa

®opmyinel ¥ npaBuia auddepenurpoBanus. MccnenoBanue QyHKIUN ¢ MOMOIIBIO
npou3BoHON. Hanbombiiee 1 HauMeHblIee 3Ha4eHUs! PYHKIUU

KonrponbHas padora

Paznea 7.
MHOrorpaHHuKH U TeJa
BpAaLLlCHUS

OK 01.
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PIYTUC Aucm 21
Tema 7.1 Coneprkanue ydeOHOro Marepraa
Bepummnsl, pebpa, rpanu | [Tonstue mHOrorpannuka. Ero ameMeHTsI: BepiunHbl, pedpa, rpanu. Jluaronans. Ce-
MHOTOTpaHHHKA yeHue. BoImykiible 1 HeBBINYKIIbIe MHOTOIPaHHUKU
KoM6unmnpoBanHoe 3aHsTHe

Tema 7.2 Coneprkanue ydeOHOro Marepuana

IIpusma, ee cocraBisO-
mue, cedenue. [Ipsamas u
IIPABWJIbHAS IPU3MBI

[Tonstue npusmel. Ee ocHoBanus u OokoBbie rpaHu. Beicota mpusmsl. [Ipsmas u
HakJoHHas npu3Mma. [IpaBuibHas npusma. Ee ceuenue

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.3
[Tapannenenunen,  KyoO.
Ceuenue kyba, mapasie-
Jenumnena

Coneprkanue y4eOHOro Matepuana

[Mapannenenunen, cBOMCTBa MPSIMOYTOJIBHOTO Mapajuienenumnena, kyo. Cedenue Ky-
0a, mapasuienenurena

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 7.4

[Inpamuna, ee cocrasis-
omue, cedeHue. Ilpa-
BHJIbHAs NUpamMuja. yce-
YeHHasi MupaMuaa

Copepxanue yaeOHOTO MaTepuana

[Mupamuna u ee snementsl. Ceuenne nupamuabl. [lpaBunbHas nupamuaa. Ycedes-
Has upamuaa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.5
bokoBas m mnomHas 110-
BEPXHOCTh MpPHU3MBI, IH-
pamuIbI

Cogepxanue yaueOHOTO MaTepuana

[Inomane OOKOBOM M IOJHOM MMOBEPXHOCTU IIPU3MBI, TUPAMHUBI

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.6
Cummerpuss B KyOe, ma-
panenenumnene, MpU3Me,
nUpaMue

Conepxanue yaeOHOro MaTepraia

CummeTpHsi OTHOCUTENBHO TOYKH, MPSMOH, IockocTu. CuMMeTpusi B KyoOe, mapaj-
JeJenureie, mpu3Me, NUpamMmuae

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.7

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJep:KaHue (ColepKaHMe NMPUKJIATHOIO
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Aucm 22

[Ipumepsl cummeTpuii B
npodeccuun

MO/1YJIfA)

CumMeTpHs B IPUPOJE, APXUTEKTYpe, TEXHUKE, B OBITY

HpaKTI/I‘ICCKOC 3aHATHUC

Tema 7.8
[IpaBuIBHBIE MHOTOTpaH-
HHMKH, HX CBOMCTBa

Copepxanue yueOHOro MaTrepuana

ITonsTue IIpaBUJIbHOI'O MHOI'OTpaHHUKA. CBolicTBa IMpaBUJIbHBIX MHOI'OI'PAHHUKOB

IIpakTHueckoe 3aHsaTHE

Tema 7.9

Hwnmusap, ero cocrapis-
ompe. CedyeHwe IUINH-
Apa

Coneprxkanue y4eOHOro Marepuana

Humuuap u ero snemMenThl. CedyeHHe MWIMHIPA (MapauieIbHOe OCHOBAHHUIO U OCH).
Pa3zBepTka numuHapa

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 7.10
Konyc, ero cocrasisto-
ne. CeyeHne KoHyca

IIpodeccnonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHHue (CoAepKaHue NMPHUKJIIATHOIO
MO/YJIfA)

Konyc u ero anemenTsl. CeueHnue KoHyca (MapaielbHOe OCHOBAaHUIO U IIPOXOJIsIee
yepes BepIIMHY), KOHUYeCKue ceueHus. PazBepTka koHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11
VYceuennsblii konyc. Ceue-
HHUE YCEYSHHOTO KOHYyca

Cogepxanue yaeOHOT0O MaTepuana

VYceuennslil konyc. Ero obpasytomast u Beicota. CeueHne yceueHHOro KoHyca

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.12
[ap u chepa, ux ceueHUs

Copepxanue yaeOHOT0O MaTepuana

lap u cdepa. Bzanmuoe pacnonoxenue cdepsl u miockoctu. Cedenue mapa, che-
pBI

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.13

ITonstre 06 00OBeMe Tea.
OTtHommenne o0BLEMOB MO-
IOOHBIX TEI

Conepxxanue yqaeOHOro MaTepHrasia

[Tonsitne 06 o6beme Tema. O6beM Kyda U MPsMOYTroJIbHOTO Tapayenenuneaa. O0sb-
eM mpu3Mbl U nuiauHapa. OTHoIIeHHe 00BeMOB MOAO0HBIX Ten. ['eomerpuueckuit
CMBICT OTIPENIeUTENs 3-T0 MOPsIKa
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.14
OObemBbl M IIOLIATN I1O-
BEPXHOCTEH Tell

Copepxanue yueOHOro Marepuaa

O0Bembl upaMuibl M KoHyca. O0beM mrapa. Ilnomaaum noBepXHOCTEH Te

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.15
KomOunaruu mHoOrorpan-
HUKOB U T€J BPAIlICHHS

Coneprkanue y4eOHOro Marepuana

Kom0OuHanuy reoMeTpuuecKux Tes

IIpakTHueckoe 3aHsATHE

Tema 7.16
['eomeTpuyeckue KOMOM-
HaIlUW Ha MIPaKTHUKE

Copepxanue yueOHOTo MaTepuana

Hcnonb3oBanue KOM6HH3HHI>1 MHOI'O'PAHHUKOB W TCJI BpPAlICHHA B IIPAKTHUKO-
OPUCHTHUPOBAHHBIX 3aJa4ax

IIpakTHueckoe 3aHsaTHE

Tema 7.17

Pemenne 3amau. Muoro-
TPaHHUKUA M Te€Ja Bpalle-
HUS

Coneprkanue y4eOHOro MaTepuana

OO0BbeMbI 1 IJIomaau MMoBEPXHOCTU MHOTOI'PAHHUKOB U TCJI BpallICHUSA

KonrponsHas pabora

Pasznea 8.
IlepBooOpa3nass ¢yHK-
MU, ee MPUMEHEeHne

Tema 8.1

[lepBooOpasnas pyHKIUH.
[TpaBuna HaXOXKJICHUS
epBOOOPA3HBIX

Coneprkanue y4eOHOro MaTepuana

3aaya 0 BOCCTAHOBJIEHNH 3aKOHA JABM)KEHHUS 110 U3BECTHOM ckopocTu. [ToHsitue un-
TerpupoBanus. O3HaKOMJIEHHE C TIOHATHEM MHTErpajia u nepBooOpa3Hoit 1 GpyHk-
mun y=f(x). Pemenue 3agau Ha cBA3b NEPBOOOPA3HOM U €€ MPOU3BOIHON, BHIUUCIIE-
HUe NepBooOpa3Ho /i JaHHOM QyHKiuu. Tabmuma Gopmyn 11 HaX0XKISHUS Tep-
BOOOpa3HbIX. M3yueHue npaBuia BIYUCIECHUS IEpBOOOpa3HOM

KomMmOuHMpoBaHHOE 3aHsTHE

OK 0I.
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Tema 8.2

[lmomaas  KpUBOJIMHEH-
HOoM Tpanenuu. dopmyna
Herorona — JleiiOuuma

Copepxanue yueOHOro MaTepuana

3ara4yy, IPUBOJAIINE K IOHATHIO ONPEICIIEHHOTO NHTErpata — O BBIYMCICHUU ILIO-
11a1 KPUBOJIMHEWHOHN Tpanelnny, o nepemMelieHuu Touku. llonarue onpenenéHuoro
uHTerpana. ['eomerpuueckuii W (U3UUECKUN CMBICT ONPEAEICHHOTO0 WHTErpaa.
®opmyna Herotona— JleiiOnuma

KomMOuHupoBanHoe 3aHATHE

Tema 8.3
Heonpenenennsiit u
ONPEACICHHbIA HHTErpa-
JIBI

Coneprkanue y4eOHOro Marepuana

ITousTue HCOMMPCACIICHHOIO MHTCTpaJia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.4
[Tonstue 00 onpeneneH-
HOM MHTErpajie Kak IUIo-
manu KPHUBOJIMHEHHOMN
Tpaneuuu

Copnepxanue yueOHOTro MaTepuaa

['eomeTpuyeckuil CMBIC ONPEACIICHHOTO UHTErpaia

KomMmOuHupoBaHHOE 3aHsTHE

Tema 8.5
OmnpeneneHHbIil UHTETpal
B KU3HUA

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAep:KaHMe (CoAepKaHHMe NPHKJIAJHOIO
MOYJIST)

['eomeTpuueckuii cMbIcn onpeaeneHHoro uHrerpana. @opmyna Hetorona - JleitOHu-
na.

Pemenue 3a1ay Ha MpUMEHEHHE WHTErpaia Juisl BBIYMCIEHUS (GU3NYECKUX BEITUUYUH
U IUIOIIaaeH

IIpakTHueckoe 3aHsaTHE

Tema 8.6

Pemenue 3amau. Ilepso-
oOpa3Has (QyHKIUH, ee
IPUMEHEHNE

Cogepxanue yaeOHOTO MaTepuana

[TepooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpa3HbIX. Ee mpumeHeHne

KonrponbHas pabora
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Pa3zmen 9.
Crenenn u kopuu. Cre-
neHHasi pyHKuus

Tema 9.1
Crenennas ¢yHKUus, ee

Conepxanue yaeOHOro MaTepuaia

T[ToHATHE KOpHS N-0if CTETeHH W3 JAeicTBUTENbHOro umnciaa. dynkmmm y = VX nx

CBOUCTBA cBoiicTBa u rpaduku. CBoWcTBa KOPHS N-Oi CTEHEHU
KomMmOuHupoBanHoe 3aHsTue
Tema 9.2 Coneprxkanue y4eOHOro Matepuana

[Ipeobpa3oBanue  BbIpa-
KEHUI C KOpPHSAMHU N-Oi
CTENICHU

[TpeoOpazoBaHre UPPATMOHATLHBIX BBIPAKECHHI

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 9.3 Cogepxanue yueOHOT0 MaTepuana OK 01.
CpoiictBa creneHu ¢ pa- | [ToHATHE CTENEHHM ¢ JTFOOBIM PallMOHAILHBIM MOKa3areneM. CTeneHHbie QYHKIMU, UX
LUOHAIBHBIM M JCUCTBH- | CBOMCTBA M rpaduKu
TEIBbHBIM IIOKA3aTENAMU KoMOnHupoBaHHOE 3aHATHE
Tema 9.4 Coneprxanue yueOHOro MaTepuaa
Pemenne wuppanuoHanb- | PaBHOCUIBHOCTH MPPAIMOHATFHBIX YPAaBHEHHUH 1 HEPaBEHCTB. METO/IbI UX PELICHHUS.
HBIX YPaBHEHHMH M Hepa- | PemeHue uppannoHalbHBIX YpaBHEHUN U HEPABEHCTB
BEHCTB KomMmOuHupoBaHHOE 3aHsTHE
Tema 9.5 Coneprkanne y4eOHOro MaTepuana
Crenenn m xopuu. Cre- | Onpenencuue creneHHON (yHkimu. Mcmonb30BaHHE €€ CBOWCTB MPH PELICHUU
neHHas PYHKIIHS YpaBHEHUU U HEPABEHCTB
KonTponbnas pabota
Pa3nea 10. IToka3aTenn-
Hasl PYyHKIHA OK 01.

Tema 10.1

CogepxaHue yaeOHOT0O MaTepuana

25




T OENEPAJIBHOE TOCYIAPCTBEHHOE BIOIIKETHOE OBPA3SOBATE/IBHOE CMK
,g@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
| «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTuc Aucm 26

[TokazaTenpHas GyHKIUSA,
€€ CBONCTBa

Crernenb ¢ MPOU3BOJBHBIM JEHCTBUTENBHBIM MOKa3aTesneM. OmnpeaeneHue mnokasa-
TelnbHOU (YHKIUMHU, ee CBOWCTBA M rpaduk. 3HAKOMCTBO C MPUMEHEHHEM I10Ka3a-
TenbHOW (yHKUMH. PelieHune mokasaTeNbHBIX YpaBHEHHH (QYHKIHMOHAIBHO-
rpaduyecKkuM MeTOI0M

KombOunupoBanHoe 3anstue

Tema 10.2
Pewienne mnokasareabHbBIX
YpaBHCHHIA U HEPABCHCTB

Coneprkanue ydeOHOro Marepuana

Perenue nmokazareabHbIX YpaBHEHH METO/IOM YpaBHUBAHUS MOKa3aTeleil, METOA0M
BBEJICHUSI HOBOW MEPEMEHHOH, (yHKIMOHAIbHO-TpadudeckuM MeToAoM. Pernenue
MOKa3aTeIbHBIX HEPABEHCTB

[IpakTrueckoe 3aHsaTHE

Tema 10.3
CucreMbl TI0Ka3aTEIbHBIX
ypaBHEHUH

Coneprxkanue y4eOHOro MaTepuana

Pemrenne cucreM nokasaTenbHbIX YPaBHEHUN

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 104
Pemenne 3agau. Ilokaza-
TenbHast PyHKUIUS

Copepxanue yaeOHOT0O MaTepuana

Pemrenne nokasarenpHbIX YpaBHEHHHM METOJOM YpaBHHMBAHUs IOKa3aTelIel U METO-
JIOM BBEJICHUs HOBOM IIEpeMEHHOMN. PellleHne nokasaTenbHbIX HEPAaBEHCTB

KonTposabnas pabora

Paznea 11. Jlorapugmsl.
Jlorapupmuueckasn
¢byHkuusn

Tema 11.1

Jlorapudm uymcma. ecs-
TAYHBII W HaTypaJIbHBII
jorapu@msl, YUCIIO €

Conepxanue yaeOHOro MaTepraia

Jlorapudm yucna. JlecaTHYHBINA U HATYpaJIbHBIN JOrapuMbl, YUCIIO €

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.2
CpoiicTBa  morapuQmoB.

CogepxaHue yaeOHOT0O MaTepuana

Cgoiictpa norapudmosn. Onepanus JorapuGMupoBaHusl.

OK 01.
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Onepauusa norapudmupo-
BaHUs

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.3
Jlorapudmuueckast ¢GyHK-
1S, €€ CBOMCTBA

Copepxanue yueOHOro MaTrepuana

Jlorapudmmueckas GyHKIUS U €€ CBOHCTBA

KomOuHupoBanHoe 3aHsTHe

Tema 11.4

Pemenne norapudmuye-
CKHUX YpaBHEHUU M Hepa-
BEHCTB

Copepxanue yueOHOro MaTepuana

[Tonsitue norapupmuveckoro ypaBHeHus. Oneparus MOTeHIMPOBaHus. Tpu OCHOB-
HBIX METOJa pEHIeHHs JIOorapu(MHUUECKUX  YypaBHEHHH: (QYHKIHMOHAIBHO-
rpaduyeckuii, METO/ IOTCHIIMPOBAHUS, METO/I BBEIEHUSI HOBOM nepeMeHHOH. Jlora-
pupMHUUECKIEe HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.5
Cucremsl norapupmuye-
CKHMX ypaBHEHUH

Coneprkanue y4eOHOro Matepuana

AJNTOPUTM pEIICHUS] CUCTEMBbI ypaBHEHHU. PaBHOCWIBHOCTH JIOTapUPMUUYECKUX
YpaBHEHUI U HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 11.6
Jlorapudmsl B mpupose u

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJep:KaHue (ColepKaHMe NMPHUKJIATHOIO
MOYJIST)

TEXHHUKE [Tpumenenue norapudma. Jlorapupmudeckas cnupanb B npupoje. Ee maremaruye-
CKHE CBOMCTBA
IIpakTHueckoe 3aHsaTHE

Tema 11.7 Copneprxanue yueOHOro MaTepuaa

Pewenne 3amau.  Jlora-
pudmbr.  Jlorapudmmuue-
ckas QyHKUUA

Jlorapudmuueckas GpyHkius. Pemenne npocreimmx gorapupMuyeckix ypaBHEHUH

KonTponbnas padota

Pa3zpen 12.
MHuo:xecTBa. DJI€MEHTbhI

OK 01.
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Teopuu rpados

Tema 12.1 Coneprkanue ydeOHOro MaTeprasa

MHoxecTBa [Tonsitue Mmuoxectsa. [lonmuoxkecTBo. Onepani ¢ MHOKECTBAMH
KomMmOuHupoBanHoe 3aHsTue

Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CoJepkaHue (CoaepkaHue NMPUKJIATHOTO

Onepaunuu ¢ MHOXECTBA- | MOIYJISA)

MU Onepanuu ¢ MHOXKeCTBaMU. PelieHue npukiaaHbIX 3a1a4y
[TpakTHdeckoe 3aHsATHE

Tema 12.3 Coneprxkanue y4eOHOro MaTepuana

I'pacsr [Tonsitue rpada. Cesi3HbIA rpad, AepeBo, HUKI rpad Ha IIOCKOCTH
[TpakTrueckas pabota

Tema 12.4 Copepxanue yueOHOro MaTepuana

Pemenue 3amau. MHoOXke-
cTBa, ['padbr u ux npume-
HEHHe

Onepannn ¢ MHOXkecTBaMH. ONKMCaHUE peasIbHbIX CUTYalMil C TOMOIIBI0 MHOKECTB.
[Tpumenenue rpadoB K pelIeHUIo 3a1a4

KonTponbhas pabota

Pazgen 13. DjaemeHTBI
KOMOMHATOPHKH, CTATH-
CTHKH W TEeOPpHH Bepo-
ATHOCTEM

Tema 13.1
OCHOBHBIC TIOHSTHS KOM-
OMHATOPHUKHU

Coneprkanue y4eOHOro MaTepuana

ITepecTaHOBKH, pa3MEIICHUS, COUETAHUS.

Komb6un1poBaHHOE 3aHATHE.

Tema 13.2

CogepxaHue yaeOHOT0O MaTepuana

OK 01.
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CoOpITHE,  BEpOSITHOCTH
coOpiTHs. CrnokeHHe U
YMHOXXCHHE BEPOSITHO-
cTei

CoBMeECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMH 0 BCPOATHOCTU CYMMBI COOBITHH.
VYcnoBHas BCPOATHOCTD. 3aBHCHMBIE U HE3aBHCHUMBIE COOBITHA. TeOpCMbI O BEPOAT-
HOCTH IIPOU3BEACHUA COOBITHH.

KomOuHupoBanHoe 3aHstue

Tema 13.3
BepositHocTs B mpodec-
CHUOHAJIBHBIX 3aJa4dax

IIpodeccnonaIbHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (CoAepKaHHe NPHKJIAJIHOIO
MOYJIs1)

OTHOCUTENbHAA YacToTa CO6BITI/I$I, CBOMCTBO €€ YCTOﬁqHBOCTH. Crartucruueckoe
OIIPCACIICHUC BEPOATHOCTHU. OI_IeHKa BCPOATHOCTH COOBITHSA

HpaKTqucxoe 3aHATUC

Tema 13.4
JuckperHas  ciydaliHas
BEIMYMHA, 3aKOH €€ pac-

Coneprxkanue y4eOHOro Marepuana

Bunel ciydaiinbix BennuuH. OnpesereHne TUCKPETHON Ciay4yailHONW BeNWYMHBI. 3a-
KOH paclpeleliCeHUs] TUCKPETHOM CIy4alHOW BeNWYHMHBbI. E€ 4MCIO0BBIE XapaKTepu-

peaencHus CTHKHU
KomOuHmnpoBaHHoe 3aHsATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasa

3amaun  MareMaTUYeCKOM

Bapuanuonnsiii psa. [lonuron yactor u ructorpaMmma. CTaTuCTUYECKUE XapaKTepu-

CTaTUCTUKH CTHKH Psiia HAOJII0JaeMbIX JTaHHBIX
KomMmOuHupoBaHHOE 3aHsTHE
Tema 13.6 IIpodeccnonanbHO-OPHMEHTHPOBAHHOE CO/lep:KaHue (COAePKAHUE NMPHUKJIIATHOIO

CocraBienne TaOIUIl #
TUarpamMm Ha MPaKTHKe

MOYJIs1)

[TepBuunasi 00paboOTKa CTATUCTUYECKUX NaHHBIX. [ 'padudeckoe uxX mpeacTaBlICHHE.
Haxoxnenue cpeqHIX XapaKTEPUCTHK, HAOTIOAAeMBbIX JaHHBIX

IIpakTHueckoe 3aHsaTHE

Tema 13.7
Pemenue 3amau. DiemeH-
Thl KOMOWHATOPUKHU, CTa-

CogepxaHue yaeOHOT0O MaTepuana

OJIEMEHTHI KOM6I/IHaT0pI/IKI/I. CO6BITI/IC, BCPOATHOCTDH coObITHs. ClaokeHUuEe U YMHO-
KCHUC BepOHTHOCTeﬁ
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TUCTUKH U TEOPUHU BEPO-
SITHOCTEN

Kontponbnas pabota

Paznen 14. YpaBHeHusi u
HEPaBEHCTBA

Tewma 14.1
PaBHOCHIIBHOCTH ypaBHE-
HUll u HepaBeHCTB. O06-
IIME METO/IbI pEeLIEHUS

Coneprxkanue y4eOHOro MaTepuana

PaBHOCMIBHOCTE ypaBHeHMH U HepaBeHCTB. OmpezeneHusi. OCHOBHBIE TEOpPEMBI
PaBHOCHJIBHBIX II€PEX0/1aX B ypaBHEHUAX U HepaBeHCTBaxX. OOIIKe METO/IbI peleHHs
YpaBHEHMI: Mepexo]l OT paBEHCTBAa (PYHKLUUH K PaBEHCTBY apryMEHTOB JJISi MOHO-
TOHHBIX (YHKLHH, METOJl PA3JI0’KEHHUsI HA MHOXHUTEIH, METOJ BBEIEHUSI HOBOM Iie-
peMEeHHOMH, GYHKINOHATIbHO-TpapUUECKII METO

KombOunupoBanHoe 3anstue

Tema 14.2

I'padmueckuit meton pe-
LICHHUs] ypaBHEHUM, Hepa-
BEHCTB

Coneprxkanue y4eOHOro Marepuana

OO0111e MeToIbl PelIeHUsI HEPABEHCTB: MIepeXo/1 OT CPaBHEHUS 3HaUeHUH QYHKUIUHN K
CPaBHEHHIO 3HAYEHUH apryMEHTOB JUIsi MOHOTOHHBIX (DYHKIIMHA, METOJI HHTEPBAJIOB,
byHkunoHaNbHO-Tpaduueckuit Meto. I'paduueckuit MeTo] perieHus: ypaBHeHU 1
HEPaBEHCTB

KombOununpoBanHoe 3aHsTHe

Tema 14.3
VYpaBHEHHsIT W HEpaBeH-
CTBa C MOAYJIEM

Coneprkanue y4eOHOro MaTepuana

Onpez[eneHI/Ie MOOYJIA. PaCKpHTI/Ie MOAYJIA IO OIIPEACIICHUTO. HpOCTeI‘/’II_HI/Ie YpaBHC-
HUS 1 HCPABCHCTBA C MOAYJICM. HpI/IMeHCHI/Ie PAaBHOCHUJIBHBIX TIEPEXOAO0B B OIIPLCC-
JICHHBIX THUIIaX ypaBHCHI/Iﬁ " HCPABCHCTB C MOJAYJIEM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4
VYpaBHEHHsIT W HEpaBeH-
CTBa C IapamMeTpamu

CogepxaHuie yaeOHOTO MaTepuana

3HakoMcTBO ¢ napameTpoM. [Ipocreiinirie ypaBHEHHs 1 HEPABEHCTBA C TApaMETPOM

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 14.5

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJep:KaHUe (ColepKaHMe NMPUKJIATHOIO

OK 01.
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CocraBiieHHE W PELICHHE | MOAYJIsl)

HpO(l)eCCI/IOHaJ'II)HI)IX 3a/1a4 | PemeHne TEKCTOBBIX 3aJa4 HpO(i)eCCI/IOHaJ'IBHOl"O COACpIKAaHUA

C TIOMOWIBIO YPaBHEHHUI [TpakTHYecKue 3aHATHS
Tema 14.6 Copepxanue yaeOHOTO MaTepuaa 2
Pemienne 3amau. Ypasne- | OOmue METOABI peIICHHUs ypaBHEHHN. YPaBHEHUS W HEPABEHCTBA C MOJIYJIEM H C
HUS 1 HEpAaBEHCTBA napameTpamu

[IpakTrueckoe 3aHsaTHE
KoncyabsTanuu 4
IIpome:xxyTounasi arrecranusi (JK3aMeH) 24
Bceero: ‘ 258
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3. MemoouuecKue ykazanus no npo6edeHuI0 NPAKmuuecKux 3aHAmuil/1a00pamopuix paoom

[Tpu peanuzanuu yueOHOTO mpolecca Mo MaTeMaTHKE MUCIOIb3YIOTCS aKTUBHBIE (POPMBI PabOTHI,
IpU KOTOPBIX 00yYaroIrecs: BOBJICKAIOTCS B MaTeMaTHYeCKyIO JIESTEeNbHOCTh, 00ECIIeYnBasi TEM CaMbIM
IMOHUMAHHUEC MATCMATHYCCKOI0 MaTcpuajia, pa3BUTUC MHTCIUICKTA, HpI/IO6peTCHI/Ie IMPAKTUYCCKUX HABbI-
KOB, YMEHHI IIPOBOANTH PACCYKACHUS U JOKAa3aTeIbCTBA. MCIONB3YIOTCS KeHC-METObI, METOBI ITPOEK-
TOB, MCTOAbI PA3BUTHA KPUTHUYCCKOI'O MBINIJICHUA YCPE3 YTCHUC U IMUCBMO, 3BpI/ICTI/I‘-IeCKI/H>'I, Huccjica0oBa-
TEJILCKUH METOJIbI, METOBI MOJIyIbHOTO O0yYEHHUSI.

JunakTuueckue MaTtepHuaibl IPeACTaBICHbl B BHJIE TECTOBBIX 3aJaHH, KII0UegblX 3a/1a4, MaTe-
MaTUYECKUX AUKTAHTOB.

[TpodeccnonanbHas HaNPAaBICHHOCTh pealn3yeTcs B TpeX (hopMax: MpaKTHKO-OPUEHTHPOBAHHBIC
3a7a4y, WHAMBUAYaJIbHBIC MPOSKTHl U OMHApHBIC YpOKU. B Oonbliell cTerneHu pacrpoCTpaHEHbl TaKHe
THUIIBI 3aHATHIA: KOMOWHHUPOBAHHOE, TEOPETUIECKOE U PaKTUIecKas paboTa.

[IpoBeneHue MPaKTUYECKUX 3aHATUI MO3BOJISICT PEANN30BaTh CIEAYIONINE JUJAKTHIeCKUE LEeNU U 33/1a-
qu:

1) ONTUMAJILHO COYETATh JIEKIIMOHHBIC 3aHATUS C CHCTEMAaTUYECKON CaMOCTOSITEIbHON y4eOHO-
[IO3HABATEJIbHON J1€ATEIbHOCTBIO CTYIEHTOB, UX TEOPETUYECKYIO IMOATOTOBKY C IPAKTHUUYECKOM;

2) pa3BUBaTh YMEHHsI, HABBIKM YMCTBEHHOU pabOThI, TBOPUECKOTO MBILUICHUS, YMEHUS UCIIOJIb30-
BaTh TEOPETUUECKHUE 3HAHUS JUIsl PEIICHUS IPAKTUUECKUX 3aau;

3) ®opMHUpPOBATH YMEHUE UCIIOJIb30BATh CIIPABOYHYIO, IPABOBYIO, HOPMATUBHYIO IOKYMEHTAILUIO U
CHELHAJIbHYIO JINTEPATYPY;

4) (GbopMUPOBAThH Yy CTYICHTOB MHTEPEC HCCIEA0BATEIBCKOM 1eATEeIbHOCTH;

5) OCYILIECTBIIATH AUArHOCTUKY M KOHTPOJIb 3HAHUM CTYAEHTOB 110 OT/EIbHBIM Pa3jeiiaM U TeEMaM
IPOrpaMMBl.

Buabl npakTuyeckux 3aHATHI

[TpakTuyeckas paboTa 3aKiIIOYaeTcs B BBIOJHEHMM CTYIEHTaMH, MOJ PYKOBOJCTBOM IpENoOAaBaTes,
KOMIUIEKCa Y4eOHBIX 3a/laHUi HaIlPaBJICHHBIX Ha YCBOGHHE HAYUYHO-TEOPETUYECKUX OCHOB YUEOHOH AucC-
LUIUTUHBI, TPHOOpPETEHNE NMPAKTHUECKUX HaBBIKOB OBJIAJIEHUS] METOJaMH MPAKTHYECKOW paboThl C Mpu-
MEHEHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJOTUHN. BhINOIHEHNS pakTu-
YeCKOM paboThl CTYJEHTHI MPOU3BOJAT B MUCbMEHHOM BHUjae. OTUeT MperocTaBisieTcsl IpenoaBaTerto,
BeJylieMy JAaHHbIM mpenMer. [IpakTudeckue 3aHATHS CHOCOOCTBYIOT OoJiee IIyOOKOMY MOHUMAaHHIO
TEOPETUYECKOr0 MaTepuana y4eOHOro Kypca, a Takke pa3BUTHIO, POPMHUPOBAHUIO U CTAHOBIIEHUIO pa3-
JMYHBIX YPOBHEH COCTABIISIIOIIMX IPOPECCHOHATbHOW KOMIETEHTHOCTH CTY/IEHTOB.

Ha nmpakTuueckux 3aHATHSAX UHTEpeC NMpPEeACTaBiseT NPUMEHEHHEe KeHC TeXHOJIOTUH (Kehc-cTaau
(case-stady), 3aauHblii METOJT) — OCMBICIIEHHE, OOCY)K/ICHHE, aHAIN3 M TIOUCK PEHICHHUS KOHKPETHOM CH-
TyalllH, ONIMCAHNE KOTOPOH IIPEICTABIEHO B KEHce.

Keiic cocraBisgercs no onpenenéHHbIM IPABUIIAM:
e OmnuceiBaeTcs nMpodiieMHast CUTYalHs, TpeOyIomIas pa3peieHus;
e Dra cUTyalus He UMEeT OJJHO3HAYHOTO PEUICHMUS;
e [IpuBogutcs Habop (HaKTOB, HHCTPYMEHTOB, MTO3BOJIIONINX BEIPA0OTATh pEIIeHUE 3a/1auH;
e Pemenue npoOieMbl, ONMUMCAaHHOW B Keiice, TpeOyeT aKTUBHOI'O HCIOJb30BAaHUS T€X WM HMHBIX

KOMIIETEHIIM, B TOM YHUCIIE U TPUOOPETEHUSI HOBBIX 3HAHUN WM YMEHUI.

Pabota ¢ kaxapIM KelicoM mpeanosiaraeT Leiablii KOMIUIEKC AeWCTBUN (ITOUCKOBBIX, MTPOEKTUPO-
BOYHBIX, IMUTAI[HIOHHO- MTPAKTHYECKUX, PEPIEKCUBHO- CAMOOIICHOUHBIX ), YTO 00eCIeurnBaeT TPEHUPOB-
Ky KOMIETeHLIUH, 3HAYUMBbIX JUIsl TPOPECCUOHAIBHOTO CaMOOIIPE/IETICHHUS.
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3.1. TemaTuka u cojiepkaHue NPAKTHYECKUX 3aHATHII/1a00PATOPHBIX PadoT
TemaTuka NPpaKTHYECKUX 3AHATHI:

[IpakTuueckoe 3ansarue 1

Tema 1.3.

['eomeTpus Ha MIIOCKOCTH

Conep:xxanue:

Buzpl miockux Guryp v ux miomaib.

[TpakTHKO-OpUEHTHPOBAHHBIE 3a7]au B Kypce T€OMETPUH Ha IJIOCKOCTH

[TpakTyeckoe 3ansATHE

Tewma 1.4

[TpouieHTHBIE BBIUNCIICHUS

Conep:xanue:

[TpocTblie MPOLEHTHI, pa3HbIe CIIOCOObI UX BhIYMUCIECHUS. CII0XKHBIE TPOLICHTHI
[IpakTrueckoe 3aHsTHE

Tema 1.5

YpaBHEHHUs 1 HEPABEHCTBA

Conepxanue:

Jlunelinble, KBapaTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA
[TpakTueckoe 3aHsATHE

Tema 2.5.

[TapamienpHble, NEPIEHIUKYIIIPHBIE, CKPEILUBAIOIINECS IPSIMbIE
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJIeP:KAHME

AKcHOMBI cTepeoMeTpu. [lepneHAuKyIIpHOCTh NPSIMON U MJIOCKOCTH, MAPAIJIEIbHOCTh ABYX HpS-
MBIX, IEPIEHANKYISPHBIX IJIOCKOCTH, MEPIEHANKYISIPHOCTh TUIOCKOCTEH
[IpakTrueckoe 3aHsTHE

Tema 3.3

[TpakTMKO-OPHEHTUPOBAHHBIE 3aa4M HA KOOPANHATHON IIJIOCKOCTH
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHMUE

KoopaunatHas nmiockocTs. BelunciieHne pacCcTOsHUM M IUIOIAJEH Ha IUIOCKOCTH. KonnuecTBeHHBIE
pacueTsl

[IpakTrHueckoe 3aHsATHE

Tema 4.6

[TpeobpazoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIUIHA
Copep:xanue:

Cxarue 1 pacTshkeHHe Tpa kOB TPUTOHOMETPUYECKUX (YHKLIUH.
[IpeobpazoBanue rpaduKoB TPUTOHOMETPUIECKUX (PYHKIIUI
[IpakTnueckoe 3ansATue

Tema 4.7

Onucanue Npou3BOICTBEHHBIX MPOIECCOB C TOMOIIbIO rpapuKOB HYHKIUI
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IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE!

Hcnonp3oBanne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIIHIA B IPOEeCCHOHATBHBIX 3aauax
[TpakTyeckoe 3ansaTHe

Tema 5.2

[TpuMeHEeHNE KOMIUIEKCHBIX YUCEI

Conep:xxanue:

BrinonHenue pacyeTroB ¢ NOMOIIBIO KOMIUIEKCHBIX dncel. [IpuMepsl uConb30BaHus KOMIUIEKCHBIX
qucen

[IpakTrueckoe 3aHsaTHE

Tema 6.6

dusnueckuil cMbICI NPOU3BOAHON B MPO(HECCHOHATBHBIX 3a/1a4ax

Conep:xanue:

dusnueckuil (MEXaHUYECKHI) CMBICI POU3BOJHONM — MIHOBEHHAs: CKOPOCTh B MOMEHT BPEMEHHU t: v
=S'(t)

[IpakTrueckoe 3aHsTHE

Tema 6.10

HaxoxzeHne onTuManbHOrO pe3yJibTara ¢ IOMOIIBIO IPOU3BOAHON B IPAKTHYECKUX 3a7a4ax
IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE!

Haumenbmee n HanOosbiee 3HaUYCHHE ()YHKIIHA

[TpakTyeckoe 3ansTHE

Tema 7.7

[Tpumepsl cummeTpHii B mpodeccun

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHMUE

CumMeTpus B IpUPOJE, APXUTEKTYpPE, TEXHUKE, B OBITY

[TpakTHdeckoe 3aHsATHE

Tema 7.8

[TpaBuIIbHBIE MHOTOTPAaHHUKH, UX CBOMCTBA

Conepxanue:

[TonsiTHE MMPaBUIILHOTO MHOTOTpaHHKMKA. CBOWCTBA MTPABMIIBHBIX MHOTOTPaHHHUKOB

[IpakTrueckoe 3aHsTHE

Tema 7.15

KomOuHam MHOTOTpaHHUKOB U TEJ BpaIlleHUs
Conepxanue:

KomOuHnammu reoMeTpu4eckux Tei
[IpakTnueckoe 3ansATue

Tema 7.16

['eomeTpryeckue KOMOWHAILIMN HA MPAKTUKE
Copep:xanue:

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

Tema 8.5

OnpeniesieHHbIN HHTErpall B )KU3HU

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME:

['eoMeTpuyecKkuii CMBICH OTpeeieHHOro narerpaia. @opmysa Herotona - JleiiOHua.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpalia JJisl BbIYUCICHUS (U3NYECKUX BETUUMH U TUIOIIa e
[IpakTuueckoe 3aHsiTHE

Tewma 10.2

Pemenue nokasarenbHbIX YpaBHEHUN U HEPABEHCTB

Conepxanue:

Pemienne noka3arenpHbIX YpaBHEHUW METOJOM ypaBHUBAHHUs MOKa3aTesed, METOJOM BBEJCHUSI HO-
BOIl mepeMeHHOM!, (YHKIIHOHATBHO-TpadUUeCKUM METOJoM. Perienre nmokazareabHbIX HEPAaBEHCTB
[IpakTuueckoe 3aHsATHE

Tema 11.6

Jlorapudmbl B IpUpoOJIe ¥ TEXHUKE

IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJEPKAHME!

[Tpumenenwne norapudma. Jlorapudmudeckas crmpans B npupoze. Ee maTemarniecknue CBOWCTBA
[IpakTrueckoe 3aHsTHE

Tema 12.2

Onepanuu ¢ MHOXXECTBaMU

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE!

Onepanuu ¢ MHOXKeCTBaMu. PernieHne npukiaaHbIx 3a1au

[IpakTuueckas 3aHaTue

Tema 12.3

I'padsr

Conepxanue:

[Tonsartue rpada. Ces3Hbli rpad, AepeBo, MUKI rpad Ha IOCKOCTH

[IpakTuueckoe 3aHsATHE

Tema 13.3

BepositTHOCTB B podecCHOHaTBHBIX 3a/1auax

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COACPKAHUE!

OTHOCUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTUYECKOE OMpE/IeTICHUE BEPO-
aTHOCTU. O1leHKa BEPOSATHOCTH COOBITHS

[IpakTHueckoe 3aHsATHE

Tema 13.6

CocraBieHue TabIuIl U TUarpaMM Ha MPakTUKe

IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE

[TepBuunas oOpaboTka CTaTUCTUYECKUX MaHHBIX. | 'paduueckoe wx mpezactaBieHue. HaxoxxaeHue
CPEeIHUX XapaKTePUCTHK, HAOTIOAAeMbIX TaHHBIX

[IpakTueckue 3aHATHS

Tema 14.5

CocraBnenue u penieHue npodeccnoHalbHbIX 33/a4 ¢ TOMOIIbIO YpaBHEHU N
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IIpodeccnonanbHO-0PHEHTHPOBAHHOE COJIePKAHME
Pemrenune TekcTOBBIX 33124 MPOPECCHOHATBHOTO COIECPIKAHUS

[TpakTrueckoe 3aHsTHE

Tema 14.6

Pemmenue 3anau. YpaBHeHHs 1 HEPaBEHCTBA

Conepxanue:

OO01mure METOIbI PEIICHUs] ypaBHEHUH. Y paBHEHUS M HEPABEHCTBA C MOIYJIEM H C TTapaMeTpaMu

4. ®oH/I OLIEHOYHBIX CPEICTB JUCIHIIIMHBI

4.1 KoHTpOJIb U OLEHKA PE3yJIbTATOB OCBOCHUS 00IICO00pa30BaTEIbHON AUCIUILTUHBI PACKPHI-
BaIOTCS Yepe3 AUCIHILIMHAPHBIC Pe3ysIbTaThl, HaNpaBlIeHHbIC HA POPMUPOBAHUE OOIIMX KOMITCTECHITUI
0 pa3zienaM U TeMaM COJIepKaHMsl yaeOHOTO MaTepuania.

Koa xomMnerennun Paszngen/Tema THIl OLeHOYHBIX MEPONPUSTHS

OK 01. Bce paznenst TectupoBanue

VYerHbll onpoc

MaremaTuyecKuii TUKTAHT
NunuBuayanpHas caMOCTOSITeNIbHAs paboTa
[IpencraBnenue pe3yabTaToB MPAKTHUECKUX
pabot

3aiuTa TBOPUECKUX paboT

3aluTa UHIMBUIYaIbHBIX TPOEKTOB
KonTponbHas pabora

BrinonHenue 3x3aMeHalIMOHHBIX 3aJJaHUI

4.2. KOHTPO/IbHO-N3MeEPHUTEIbHbIC MATEPHAJIbI BKJIIOYAIOT:

4.2.1. 3aganus 1)1 OLlEHKH 3HAHMI U YMEHHH /151 BXOJIHOT'0 KOHTPOJIA

BX0JHON KOHTpPOJIb COCTOMT M3 3a/JaHuil, B3AThIX U3 OTKpbIToro Oanka OI'D u BIIP mo
MareMatuke. Ha BeImoHEHNE 3a1aHUil BXOJHOTO KOHTPOJIS AaeTcs | akapemuueckuit yac (45 MUHYT).

Bx0/1HO# KOHTPOJIb COCTOUT UX 2-X YacTel: 003aTeTbHOM U JOMOIHUTENBHOM.

OO6s3aTenbHast 4acTh COACPKUT 3aJaHUSI MUHUMAJIBHOTO 00513aTEIbHOTO YPOBHS, TOTIOJIHUTEIbHAS
4acTh — O0Jiee CIOKHBIE 3a/1aHUsl.

[Tpu BbINONIHEHUU 3a7aHUM TpeOyeTcs MPEeACTaBUTh XOJ PELICHHUS U YKa3aTb MOJYYEHHBINH OTBET.
[IpaBUIBHO BBHIMOJIHEHHOE 3aJaHHe U3 005S3aTeIbHONW YacTH OLIEHUBAETCS B OJMH 0aJul; MPaBUIILHOE BBI-
MOJIHEHHUE 3aJaHMil JOMOJHUTEILHON YacTH OIeHHUBaeTca 3 OayutaMu WM 1-2 OautaMH 3a 4acTUYHOE
peLIcHue.

bainsl, moy4eHHBI€ 3a BCE BBIIIOJIHEHHBIE 33/IaHUSI, CYMMUPYIOTCSI.

Lllkana nepesooa 6a1106 6 ommemKu nO NAMUOANTLHOIU CUCIeMe

Ommemka Yucno 6annos,
Heo0x00umoe 011 nOJIy4eHUs1 OMMEmMKU
«3» (y008.) 7-9
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIBHOE CMK
Vidi YYPEXXIEHME BbICIIETO OBPA30BAHVIA PIyTUC

\ «POCCUVCKUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA ¥ CEPBVICA»
PIYTUC Auem 37
«4» (xopouio) 10-12
«5» (omauumno) 13-15

3aoanusn 6xXx00H020 KOHMPOJIA

Oos3aTebHASA YACTD
Ilpu pewienuu 3a0anuit 1-4 3anuuiume npasuibHvlil omeem u3 qembtg)ex npPeoI0HCEHHbIX:
1. (1 6asmr) Packpoiite (hopMyIly COKPAIEHHOTO YMHOKEHHS a°-b*:
A) a>-2ab+b? B) (a-b)(a+h); B) a*+2ab-b* I') (a-b)(a-b)
2. (1 6ayn) [Mnomaap TpEyrodbHUKA BEIYUCISETCS IO (hOpMyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 59

3. (1 6amr) Kakoe u3 cienyrommx 4uces 3aKII0YeHO0 MEXY YUCIIaMu 17 4 8

A)0,4;b)0,5;B)0,6;I) 0,7
4. (1 6ayun) Jausl rpaduxu ¢pynkuuii. Kakas ¢opmyna coorBercTByeT rpaduky 3):

1) N 2) | 3)

=y

o[ 11| o[ 1 o[ 1

1 9
_ 2 y=—=
A) 2 )Y =X —8x 1L X; ) y=x+5.

Ilpu g¢vinonnenuu 3a0anuit 5-8 3anumiume xo0 peuteHusA u NOJIY4eHHbLI Omeem.
1 11

5. (2 6anna) Beraucnure: 2 S

6. (2 6anna) Peumte ypasuenne X°-7x+10=0. Eciu ypaBHEHHE UMeeT OoJiee 0JHOTO KOpHS, B OT-
BET 3aIUIINTE MEHBIIUI U3 KOPHE.

7. (2 6anna) [ns pemonta tpedyercs 57 pynoHoB 00oeB. Kakoe HanMeHbIee KOTUYECTBO MavYeK
000ITHOTO KJIes HY»HO JUIsl TAKOT'O PEMOHTA, eciM 1 mauka Kiies paccuuTaHa Ha 5 pyJOHOB?

8. (2 6anna) Beicota BH napamnenorpamma ABCD nenut ero cropony AD Ha otpesku AH=2 u
HD =32. Inaronans napamienorpamma BD pasna 40. Haiigure mmomaas napamienorpaMmma.

JdonoiHUTEIbHAS YaCTh
Ilpu eévinonnenuu 3a0anusn 9 3anuuwiume x00, 000CHO6aAHUE PeUieHUA U ROTIYYEHHbLIL Omeem.
9. (3 6amta) Pr100JI0B MPOTUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX IO TEYCHHUIO
peKH, 3aTeM OpOCUT SKOPh, 2 Yaca JIOBWI PbIOY U BEpHYJICS 00OpaTHO uepe3 5 4acoB OT Hayaya myTelie-
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cTBusi. Ha kakoe paccrosiHHMe OT MPUCTaHW OH OTIUIBLI, €CIIM CKOPOCTh TEYCHHUsl PEKH paBHA 2 KM/4, a
cOOCTBEHHAs! CKOPOCTh JIOJKH 6 KM/4?

4.2.2. 3apanus 11 OLeHKH 3HAHMI U YMEHHH I TeKyIIero KOHTPoJIst

Texylmuii KOHTPOJIb IPOBOJATCS BO BpeMs ayIUTOPHBIX 3aHATUN 110 MAaTEMaTHUKE B COOTBETCTBUU C
yueOHBIM IIaHOM | paboueit mporpammer OJ] «MaTtemaTrkay 1Mo BceM pasjienaM mporpamMmbl. Texymmumii
KOHTPOJb COCTOUT W3 JIByX 4YacTel: TeopeTHueckod M mnpakTuueckod. [Ipu sTom oOydqaromuecs
MIOJIyYalOT JBE OTMETKHU.

Teopernueckass 4acTb NMPOXOJUT B ()OpPME YCTHBIX OTBETOB: OOyYarOIIMECs BBITATMBAIOT HATh
KapTO4eK C BONPOCAMH, JAIOT IOJIHBIA OTBET (CO CIIMCKOM BONPOCOB OOYYaroIIMEcs 3HAKOMSTCS B
Hauasie U3y4eHus pas3zena).

LlIxana nepesoda 6an106 6 ommemKu no NAMUOANTLHOU cUCeMe

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

«4» (xopouio) 4

«5» (omauuno) 5

3agaHus NPaKTUYECKOM 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 nepBoiil yactu npejaraercsi BHIIOJHUTD 4 3a1a-
HUS — BBIOpaTh MPaBUIIBHBIN OTBET U3 YETHIPEX MpeUI0KEeHHbIX. Bo BTOpoii yacTu mpesiaraercs BHIIO-
HUTH 6 3a/1aHUI — 0(OPMHUTD X0 PEIICHHS U 3aIHCaTh MOJYIeHHBIA OTBET.

3a nmpaBUJIbHOE BBINOJIHEHHUE JIF0OOOT0 3aJjaHNs EPBOH YacTu 00yJaroIuiics mojydyaeT OuH Oasia.
[IpaBunbHOE BBINIOJIHEHUE 3a/laHUN BTOPOM YacTH OlleHMBaeTcs 2 O6ayuiamu win 1 6amioM 3a yacTUYHOE
peleHue.

banibl, nony4eHHbIe 3a BCE BBIIIOJIHEHHBIE 3a/I1aHUS, CYMMUPYIOTCS.

Illkana nepeeoda 6an106 6 oMmMemKu nO NAMUOAITLHOU CUCHEME

Ommemka Yucno 6annos,
Heobxo0umoe 013 noJIyueHUss OMmMemKu

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

Ilpsamvie u nnockocmu, KOOPOUHAMBL U 6EKMOPbL 6 NPOCMPAHCHIEE
Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[Tepeuncnure OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.
[Tepeuncnure criocoObl 3a1aHUS TNIOCKOCTH.
[Tponomxure TeopeMy: «Eciau ogHa W3 JBYX MNapayljiesIbHBIX MPAMBIX IEPHEHAUKYISIpHA
IJIOCKOCTH, TO. ...
IIponomxure Teopemy: «Ecnu 1Be nmapamuienbHble IIOCKOCTH MEPECEKAKTCS TPETHEH, TO. . . ».
6. Cdopmynupyiite onpenenenue IByrpaHHOTO yTia.

el N

o
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7. PackpoiTe MOHATHE «YT0Jl MEXY MPSIMBIMU.

8. Ilepeuncaure B3auMHOE PacHOI0KEHUE IBYX IPSMBIX B IPOCTPAHCTBE
9. Kakue npsMblie Ha3bIBAIOTCS NApAIICTBHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCS B TIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCSI IEPIIEHAUKYIISIPHBIMU B IIPOCTPAHCTBE?
12. Ilepeuncnure B3aMMHOE pacloIoKeHUE MPSIMOM U IIJIOCKOCTU B IIPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «YTOJ MEX]y MPSIMOI U IIIOCKOCTBIO».

14. PackpoiiTe NOHATHE «1apaJIEIbHOCTh MPSIMON U IIIOCKOCTH.

15. PackpoiiTe NOHATHE «TIEPIEHIUKYIAPHOCTD IPAMOM U IIOCKOCTH.

16. Ilepeuuncinute B3aMMHOE PacIoyIOKEHUE JBYX IJIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe NOHATHE «YTOJ MEX]Y MJIOCKOCTSAMUY.

18. PackpoiiTe noHATHE «1apaJlIeIbHOCTh MIIOCKOCTEMN».

19. PackpoiiTe NoHATHE «IEPIEHIUKYIIPHOCTD INIOCKOCTEM.

20. Kak HaiiTh paccTOsSIHUE OT TOYKH JI0 MPSIMOiA?

21. Kak HaliTH pacCcTOSHUE MEXAY MPSIMbIMU?

22. Kak HaliTu paccTOsIHUE MEXY IJIOCKOCTAMU ?

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

24. Ilponomxute onpenenenue: «HaknoHHas — 31o...».

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

26. [lepeuncnnre CBOKWCTBA MapaUICIBHOTO IIPOCKTUPOBAHHSL.

27. VI3 9ero cocTouT MPSMOYTOJIbHAS CHCTeMa KOOPJMHAT B POCTPAHCTBE?
28. Ecnu TouKa JIS)KHT B IIOCKOCTH XY, KaKasi KOOpPJAWHATA y Hee HyJeBas?
29. [IpuBenuTe mpuMep KOOPAWHAT TOUKU A, KOTOpast JIEKUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOP.

31. Kakue BeKTOpBI HAa3bIBAOTCS KOJTHHEAPHBIMH?

32. Kakue BeKTOpbI Ha3bIBAIOTCS NEPIEHAUKYISAPHBIMU?

KonTpoJnLHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuniume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0HCEHHDIX.

1. (1 6amn) Pacumdpyiite kpaTkyio 3amuck: a€ [5.
A) Touka a TMPUHAIIEKHUT IOCKOCTH [5; B) Touka a mpuHamiexut npsmoii 5; B) mpsamas a

OPUHAIJICIKUT TIOCKOCTH ,3 ; I') nmpsimast & nepecekaet miockocTh ,3 .

2. (1 6amn) [psameie AB u CI ckpemuBatotest. Kakoe pacnonosxenue umerot npsimeie AC u BJ[?

A) mapannensHble; b) neprnenaukynspusie; B) ckpemuBatores; ') mepecekarorcs.

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

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

4. (1 6amn) Hansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro oTpe3Ka sBIsSETCS TOYKa
M(0,3,4)?

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

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOAYYEHHBLI OMEEN.
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5. (2 6amna) Yepes koHIpl oTpe3ka AB u ero cepennny M npoBeeHbl apajijieIbHbIC MPsMbIE, TIe-
pecekarone HeKOTOPYIO TNIOCKOCTh B Toukax Aj, By u Mj. Halinure nnuny orpeska MMy, eciau otpe-
30k AB He nepecekaeT miockocTh U ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u A/l nonapHo nepnenaukyisipubl. Haiiaure orpezok CJ, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6amna) Jauer Bektopsl a(-6,0,8) , B(-3,2,-6). Haiinure ckaisipHOE MpPOM3BEICHUE
BEKTOPOB.

8. (2 6amna) Haueptuth ky0 ABC/IA1B1C1/11. [Toctpouts Touky KEAB, Touky MEJI/1;C, otpe-
30K PEEA]_B;LCJ_.

9. (2 6amra) [Ipu KakuX 3HAYCHHUSAX 7 BEKTOPHI a (4,n,2), §(1,2,n) HEPIECHIUKYISAPHBI?

10. (2 6anna) Odgopmute auct 6ymaru A4 BepTUKAIBHBIMHU, TOPU30HTATbLHBIMU, HAKIIOHHBIMU JIH-
HUSIMH, HCTIOJIb3YS Pa3HbIC IBETOBBIC OTTCHKH.

Ocnoevl mpuzonomempuu. Tpuzonomempuueckue QyynKyuu

Teopernyeckue BONPOCHI:

1. Yemy paBeH yroJ B OJMH paanuaH?

2. B Kkakux 4YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra QYHKOUS Y=SiNnX MpPUHAMAET
HOJIOXKUTEIIbHBIC 3HAUCHHUS?

3. B xakux 4eTBepTAX TPUTOHOMETPHYECKOTO Kpyra (DYHKIHS y= COSX IPHHUMACT
OTpHIIATENIbHBIE 3HAYEHUS?

4. IIponomxkute onpenenenne: «CHHYC OCTPOTO yrila — 3TO...)».

5 [Iponomkure onpenenenne: «KOCHHYC OCTPOro yriia — 3T0. .. ».

6 [Tponoikure onpenenenne: «TaHreHC OCTPOro yria — 3To...)».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8 Uemy paBHO nipon3BeieHue tgx*ctgx?

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

10.  Yewmy paBen Cc0S(2x)? ChopMynupyiiTe NpaBuIO BEIYUCICHHUS.

11.  Ilepeuucnure TPUrOHOMETpPHUECKUE (PYHKLINHU, YKOKUTE UX MEPHOIBI.
12.  Yewmy paBen nepuoj GpyHkuuu y=coSs(4x)?

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

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

15.  Ilepeuncnure criocoObl peleHus: TPUTrOHOMETPUYECKUX YPAaBHEHHH.

16. PackpoliTe alropuT™M pemeHuss OJHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHHI MEPBOIO
HOpsIJIKa.

17. PackpoiiTe anroputm penieHuss OJHOPOJIHBIX TPUTOHOMETPUUYECKUX YPaBHEHUN BTOPOIO
HOpsIIKa.

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

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

A) AB; B) AC; B) BC; T') CB.
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIBHOE
YYPEXXIEHME BbICIIETO OBPA30BAHVIA

«POCCUVCKUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

PIYTHUC

CMK
PIYTUC

Aucm 41

2. (1 6amr) Yrimom Kakoi yeTBepTH sBisieTcs yroi a=410°7?
A)LLB)ILB)HIET) IV,

3. (1 6amn) Kakue u3 GyHKUMN SBISAIOTCSA YETHBIMU?

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

4. (1 6ann) Iepuoxa pyHKIMH y=sinx?

A)n/2; b)2xn; B)4n; ') m.
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIBHOE
YYPEXXIEHME BbICIIETO OBPA30BAHVIA

«POCCUVCKUM TOCYTAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA V1 CEPBVICA»

PIYTHUC

CMK
PIYTUC

Aucm 42

Bropas yacth

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMaEem.
w

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

[ [

. V2 2
6. (2 6aia) Haiiue 3Ha4eHKe BHIPAKEHUS 4arccos? - 4arcsin(— ?}

@] O
7. (2 6amta) Halimure 3Ha4eHUE BBIpAKCHUS Ttg 13 -tg77".

1 . .
8. (2 6anna) Pemure ypaBHEHHE COS X = > 3anuinuTe HAUMEHBLINH MOJT0XKUTENbHBIH KOPEHb

ypaBHEHWUSL.
9. Pemnre ypaBHeHue Sin® x - 4 sin x + 3 =0.
10. IMocTpoiiTe rpaguk TPUTOHOMETPUYECKOH QyHKIUH Y=2 SINX
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GENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIPKETHOE OBPA3OBATEJIBHOE CMK
_ y‘lPE)E(HEHVIE BBICIIIETO OEPA3QBAHV[H PIyTUC
«POCCUNCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA " CEPBUCA»
PrYTUC Aucm 43
Ilpou3eoonasn u nepeoodpasnan ghynkyuu
TeopeTnueckne BONPOCHI:
1. IIponomxure onpenenenue: «lIponssoanas — 31o...».
2. PackpoiiTe reoMeTpuYecKrii CMbICT TPOU3BOIHOM.
3. Packpoiite puzmueckuii cMbICT TPOU3BOAHOM.
4. [lepeuncnure npaBuiia BEIYUCICHUS TPOU3BOIHBIX.
o. Uemy paBHA MPOU3BOIHAS CTETICHHON ()YHKITUH?
6. YeMy paBHa IPOU3BOIHAS IPOU3BEICHUS?
7. UYemy paBHa IPOU3BO/IHAS YACTHOTO?
8. Yemy paBHA TPOU3BOIHAS CIOKHON HYHKIIHH?
9. Cdopmynupyiite npuzHak Bo3pacTaHus (yHKIIHH.
10.  Cdopmynupyiite npusHaK yObIBaHUS (DYHKIIHU.
11.  CdopmynupyiiTe mpu3HAK TOYKH MAKCUMyMa () yHKIIHH.
12. CdopmynupyiiTe Npu3HaK TOUYKH MUHUMYMA (yHKITUH.
13. CocraBbTe anroOpuTM peIICHHs 3a/1a4 Ha HAaXOXKJIEHHUS HAUOOJBIIETO W HAWMEHBIIEro
3HaueHusl (YHKIUU HA OTpe3Ke?
14. CocTaBbTe QJITOPUTM UCCICAOBAHHUS M TIOCTPOSHUS Tpaduka (QYHKIHH C TOMOIIBIO
MPOU3BOIHOM.
15.  IIpomomxute onpenencuue: «Dynkuus F(X) Ha3biBaercs ...».
16.  PackpoiiTe reoMeTpu4eCKii CMBICI OMPEeIEHHOr0 UHTErpaa.
17.  Ilponomxute onpenenenue: «KpuBoauHeiiHas Tpanenus — 3T0...».
18.  Cdopmynupyiite dopmyny HoroTona-JIeitOnumna.
19. B uem 3akirouaeTcs OOIIHIA BT BCEX MEPBOOOPA3HBIX?
20.  IlepeuncnuTe mpaBuja BEIYUCICHUS UHTETPAIIOB.

KonTpoJnLHas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OMeem U3 Yemuipex nPeoioHceHHbIx.

1. (1 6anm) Yemy paBHa mpon3BoHAS PYHKIIUU y=2x3?

A) y'=5x; B) y'’=6x; B) y'’=6;T) y'=6x°

2. (1 6amn) ITo kakoit u3 GopMyI BEIYUCIAETCS IPOU3BOIHAS YACTHOTO?
uv—uv’

A) (utv)’=u"+v’; B) (uv)’=u'v+uv’; B) (E} = D)(f(g(x)) =" (g(x))*g"(x).

3. (1 6amn) Pemure ypaBuenue f'(x)=0, ecnu f(x)=3x2 — 6x +4. Beibepute OTBeT.

A)1;Bb)-1;B)4;T) -4.
4. (1 6amr) O6uMii BUI BCex mepBoooOpa3HbIx s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
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DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK
_ y‘ﬂ’E)}(HEHVIE BBICILIETO OBPA3QBAHV[$[ PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 44

Bropas yacth

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMEen.

x(f) = LR NPT
5. (2 Gamra) MarepuaiabHas TOYKA JABMIKETCS MPSMOJIMHEHHO IO 3aKOHY 4
(Tme X — paccTosiHEE OT TOYKH OTCYeTa B MeTpax, t — BpeMs B ceKyHJaX, U3MEPEHHOE ¢ HaJala JBUKe-
HUs). B kakoit MOMEHT BpeMeHH (B CEKYyHIaX) €€ CKOPOCTh OblIa paBHa 5 M/c?
6. (2 6ama) Ha pucynke u3o0paxén rpaduk ¢pynkuuu Y=f(X) 1 kacatenpHas K HEMy B TOYKE C

abcruccoit Xo. Hatiaure 3nauenue npousBoanoi pynkimu f(X) B Touke Xo.
YA

7. (2 6amna) Pemure HepaBEeHCTBO: x?-16 <0
8. (2 6amra) Ha pucynke mzobpaxen rpadpuk dynkuuu y=f(X), ompenenénHoii Ha uWHTepBaje

(—3; 11). Haiinute HanmenbInee 3HaueHune ¢pyukiun f(X)Ha orpeske [2; 9,5].
v ]
A v = fi=)

N\
YN I\
AR EERE
) / ‘-,lII]
NN \l[

9. (2 6amna) Ha pucynke n3obpaxén rpapuk HekoTopol (pyHkumn Y = f(x) (1Ba ;myya ¢ obmei
HavaJgbHOM TOoukoi). Ilonb3ysick pUCYHKOM, BBIUYMCINTE F (8) —F (6)1 rz[eF (x)— OJlHa U3 MEepBOOO-

pasHBIX QYHKIIUH f(x).
YA

9
o

!
o] 1 78 x
10. (2 6amna) ®upme «/(u3aitH+» BBIIETAIOT Y9acTOK 3eMJIH muiomaapio 100 M2, [Ipemaratot ye-
TBIPE Y4acTKa pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok o100pUT AUPEKTOP HGUPMBI
«/Inzaita+»», yauThIBasi, 4TO HEOOXOIUMO OYIET MOCTaBUTh 3a00p MO IEpUMETPY?
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U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
ﬁ@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUNCKUN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA " CEPBUCA»
PIYTHC Aucem 45
Mmnozozpannuku u mena épawieHus
TeopeTnueckne BONPOCHI:
1. IIponomxure onpenenenue: « MHOTOIrpaHHUK — 3TO...)».
2. ITponomxure onpenenenue: «IIpuzma — 3to...».
3. [Tponomxure onpenenenue: «IIpsMoyronabHblii napauieaenunes — 310. .. ».
4. [Tponomxkwure onpenenenue: «Ky6 — 3to...».
o. IIponomxure onpenenenue: «llupamuna — 3t10...».
6. CdopmynupyiiTe CBONCTBO O MPOTUBOJEKAIIUX IPAHAX Mapajlieienurne/a.
7. CdopmynupyiiTe CBONCTBO O AUAroHAJSAX MapajuieNenune/a.
8. CdopmynupyiiTe CBONCTBO O AMArOHAIN U JTMHEHHBIX pa3Mepax MpsMOYTOJIbHOTO
napasuieNienumnena.
9. Kakas npusma Ha3bIBaeTCs IpAMOi?
10.  Kakas mpu3ma Ha3bIBaeTCs MPABUIBHON?
11.  PackpoiiTe NOHATHE «IIPABUIIbHAS TUPAMUJIAN.
12.  Yro Takoe anodema npaBUIbLHON MUPAMUIBI?
13. B 4em oTiMume MOJHON MOBEPXHOCTH MPU3MBI OT ITOJHOM MOBEPXHOCTH MTUPAMUJIBI?
14. CdopmynupyiiTe TeOpeMy O BEIYHCICHUN OOKOBOI MOBEPXHOCTU MPSIMON PU3MBI.
15.  CdopmynupyiiTe TEOpeMy O BBIYHCICHUN OOKOBOU IMOBEPXHOCTH MTPABMIIHBHON TTHPAMU/IBI.
16. HazoBute mpenMersl u3 Bamield MpodeccHOHANBHON AEATeIbHOCTH, KOTOPbIE HMEIOT
(hOpMBbI MHOTOTPAaHHUKOB.
17.  Ilponmomxute onpenenenue: «LlwmHap —310...».
18. [Iponoskure onpenenenue: «KoHyc — 3T10...».
19. [IponoikuTte onpeneneHue: «Y CEYeHHbIM KOHYC — 3TO. .. ».
20.  TIpomomxwure onpenencHue: «llap —310...».
21.  Yro sBNseTCS BBICOTOM YCEUSHHOTO KOHYyca?
22.  Yro sBNsETCSA OCEBBIM CEUEHUEM LIMIMH/PA, KOHYCa, YCEUeHHOI0 KOHYyca, mapa?
23. [lepeuncnure eAMHUIIBI U3MEPEHHUS MIJIOLIAAN, O0BEMA.
24.  Yemy paBHO OTHOIIEHUE IJIOLIA el MOBEPXHOCTEH MOJOOHBIX (hUTYp B IpOCTpaHCTBE?
25.  Yemy paBHO OTHOIIEHUE 00BEMOB MOJJOOHBIX (PUTYp B IpoCTpaHCTBE?
26.  Haszowute npeaMeTsl U3 Baiiel NpopecCHOHaNbHOM NesATeIbHOCTH, KOTOPbIE HMEIOT

(dbOopMBI Te BpalleHHUs.
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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 46

KouTposabHasi padora

IlepBasi yacThb
Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHvlil Omeem U3 Yemulpex nPeodnoIHceHHbIX.

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 MPU3MBI BBIYHUCIISETCS IO (hopMyIie:

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 nosnydaercs mpu BpallleHUU MPSIMOYTOJIBHOTO 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 MPaBUIBHON TPEyroidpHOM mupamuiabl 3 M, anodema 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.

A

7. (2 6anna) [IpsMOYrodBHUK CO CTOPOHAMHU 8 CM U 3 CM BpallaeTcsi BOKPYT OObIleil CTOPOHBI.
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, YTOOBI B KOMHATE 00sI3aTSIIEHO MPHUCYTCTBOBAIN O0BEMHBIE 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) PaccuuTaTth KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX 0aHOK KPAaCKH HYXHO KYMHUTH JUIS OKpPAIIu-
BaHUS HWJIMHAPUYECKOTO cBoJia nmojBaia. Pacxon kpacku 100 r Ha 1 M2, Cunrtats n=3.
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIBHOE CMK
i _ YYPEXKIEHWE BbICIIEI'O OBPA3OBAHIISI PIYTUC
N «POCCMNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PIryTHUC Aucm 47

Cmenennasn, noxkazamenvHas u 102apumudeckan Qynkyuu

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeiesieHue CTENEHHON QYHKITUHU.

2. [Tepeuncnure CBOMCTBA CTETIEHHON PYHKIIMH

3. ChopmynupyiiTe onpeaeraecHue MoKa3aTeIbHON (YHKIIUH.

4. [lepeuncnure cBoiicTBa MoKa3aTeNbHON QyHKINU

5. Chopmynupyiite onpenenenue JorapuGMuueckoil GyHKIUH.

6. [lepeuncnure cBoiicTBa JiorapupmMuiecko QyHKIUN.

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

8. Yemy paBeH jorapudm npousBeaeHus ?

9. Yemy paBeH jorapudm 4acTHOro?

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

11.  Ha yto HeoOxoauMO OOpaTUTh BHUMaHHE MPHU PEUICHHUH UPPALUOHAIBHOTO YpaBHEHHS
YETHOM CTETeHu?

12. Yemy paBeH KOpEHb YETHOU CTETIEHU U3 OTpUIaTeIbHOrO uncna? [Ipuseanure npumep.

13.  Uemy paBeH KOpeHb HEUETHOW CTENEHH U3 OTpuLlaTesnbHOro uncna? [Ipuenure npumep.

14.  Ha 4ro crouTt 0OpaTuTh BHUMAHHE MPH PEIICHUH JIOTAapU(PMUIECKUX U UPPAIIHOHABHBIX,
JpOOHO-pallMOHATIBLHBIX YPAaBHEHUN 1 HEPABEHCTB?

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

KonTpoJnHuast padora
IlepBas yacTh
Ilpu pewenuu 3a0anuil 1-4 3anumwiume npasuibHbLIL ONMEEM U3 YeMbIPEX NPEOI0HCEHHbBIX.

1. (1 6amm) Mexay KakuMU ABYMsI HaTypajbHbIMU YHCIIaMU HAXOJUTCS YHCIIO V197

A)19u20;5)2u3;B)18u19;T") 3 u4.

2. (1 6amn) Ha pucynke n3zobpaxén rpaduk Gpynximu uaa f(x)=a*. Haiinure snauenne f(2).
YA

501

filx)=a"

T
o

1. X

A) 25.;b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6ann) Kakas u3 pyHKIMi Bo3pacTatoT Ha Bceil 001acTu onpeeneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x*; ) f(x)=log1 x.

2

2x—3
4. (1 6amn) Yiaxure o6nacts onpenenenns pynximn [ (X) = Ig —

A) (-7:1.5); B) (-o0; -1.,5), (7; +0).; B) (-1,5; 7); T) (-0; -7), (1,5; +00).
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OEJEPAJIbBHOE TOCYOJAPCTBEHHOE BIO/IKETHOE OBPA3OBATEJIBHOE CMK

,7@ _ y‘lPE)E(HEHVIE BBICIIIETO OBPA3QBAHV[$I PIYyTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PIryTHUC Aucm 48

Bropas yactb
Ilpu evinoanenuu 3ad0anuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMaEemn.

8 10 . 448
5. (2 6anna) HaiinuTe 3Ha4YeHHE BBIPAKEHUS 471177 445,
6. (2 6amra) CKOJIBKO LEIBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

7. (2 6amta) Halimure KOpeHb ypaBHEHHS logs (4 + x) =2.
8. (2 6amra)) Paccrostare oT HaOIIOAATENSA, HAXOAAIIETOCS Ha HeOOJIbIIONH BbIcOTe h KHIoMeTpoB

[ =V2Rh

Haja 3eMi€id, 10 HaOIIOJaeMONW WM JIMHUM TOPHU30HTA BBIYUCISETCS 1O (Qopmyre , TIe
R=6400 xm — paauyc 3emuu. C Kakoil BBICOTbI TOPU30HT BUAEH Ha paccTossHuu 48 kuiiometpoB? OTBET
BBIPA3HUTE B KHIIOMETPaX.

9. (2 6anmna) B xome pacnmaga paadOaKTUBHOTO HM30TOMA €r0 Macca YMEHBIIAETCS MO 3aKOHY

—t)T
m(t) =mgy-27"7,
TAe Mp— HadajgbHas Macca U30TOoIla, t— BpCMm:, IMpolicaAmee OT HAYaJIbHOT'O MO-

MEHTa, | — Mepuoj noiypacnaaa. B HauanbHBI MOMEHT BpeMeHu macca u3otora 184 mr. Ilepuon ero
noJjrypacmnaja cocrapiser 7 MuH. Haiinure, uepe3 CKOJIbKO MUHYT Macca u30Tomna Oyzaer paBHa 23 Mr.

10. (2 6amma) HaliiuTe 3HaYeHUe BoIpakeHUsA logg 108 + logg 2
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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 49

Inemenmut meopuu eeponmnocmeﬁ U MamMeMamuuecKoll CmamucmuKu

TeopernyecKkue BONPOCHI:
[Tponomxkure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeaure npumep.
[TpuBeauTe IpUMEP AOCTOBEPHOTO COOBITHS.
[TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.
[Tpomomxute onpenenenue: «BeposSsTHOCTD CIy4aiHOTO COOBITUS — 3TO. .. ».
ChopmynupyiiTe npaBuiIo HaX0XKICHUS CI0KEHUS BEPOSITHOCTEH.
CdopmynupyiiTe npaBUIO0 YMHOKCHHS BEPOSITHOCTEH.
Kak naiitu cpennee apumMeTrnueckoe YuciaoBoro psja?
Kak nHaiiTu Mmeanany unciaoBoro psia?
Kak Bbrunciisiercs pazmax 4yuciaoBoro psjaa’?
0.  Jlns gero Hy»HBI 1uarpammel, rpadukn? Ilepedncnure BUIBI JHarpaMm.
11.  TlpuBeauTe nmpuUMEpHI MPOSIBICHUS 3aKOHA OOJBIINX YUCEN B IPUPOJAHBIX SABICHUSAX.
12.  TlpuBeaute npuMephI MPOSIBICHUS 3aKOHA OOJBIINX YHUCET B OOIIECTBEHHBIX SBJICHHUSIX.
13.  Yro u3yuaer cratucTuka?
14.  Tlpomomxute omnpenenenue: «CodyeTaHue — 3TO...».
15.  TIponmomxkuTte onpenenenue: «PazMemnienue — 310...».
16.  Ilpomomxwure onpenenenue: «llepecTaHOBKH — 3TO...».

RBROOo~NoGO~LNE

KontpoJanHas padora
IlepBas yacTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblii OMEem U3 Yemuipex nPeodioHceHHbIX

1. (1 6amn) Kakux coObITHii HEe OBIBa€T B TEOPUH BEPOSITHOCTEI?

A) cayuaiinble; b) Hecnyuaitnble; B) noctoBepHsle; I') HEeBO3MOXKHBIE.

2. (1 6amn) CobblTHE, KOTOPOE IPH BBIOJIHEHUU ONPEAETIEHHON COBOKYIHOCTH YCJIOBHi, 00s13a-
TEJNBHO IPOU30MAET - 3TO:

A) cnydaiinoe; b) HecnyuwaitHoe; B) noctoBepHoe; [') HeBo3MOXKHOE.

3. (1 6ayut) BepoaTHOCTB CitydaifHOrO COOBITHSI €CTh HEOTPULIATEIBHOE YHCIIO, 3aKI0UEHHOE MEXK-
Ty YMCIIaMU:

A)Ou1l; B)0m 100; B)-1u 1;T)-100 u 100.

4. (1 6amn) I'pynnupoBka — 3T0. ..

A) ynopsiioueHue eJMHULl COBOKYITHOCTU MO MpPU3HaKYy; b) pa3buenue eTuHHIl COBOKYITHOCTH Ha
rpynimsl o npu3Haky; B) o6o0menne equHUYHbIX (akToB; I') 00001IeHe eAMHIYHBIX TPU3HAKOB.

Bropas yacrb

Ilpu evinoanenuu 3a0anuit 5-10 3anuwiume x00 peuieHus U nOJY4eHHbLIL OMEen.

5. (2 6anna) B oduce guzaiiHepckoro areHTCTBa HaXOAATCS 8§ MOCETUTENEH KEHCKOro moja u 2
My>KcKkoro. OnpenenuTs BEpOITHOCTh TOTO, UTO MEPBBIM K KOHCYJIBTAHTY 0OpaTUTCS MYy»XYHHA.

6. (2 6anna) Ha xondepennuto npuexanu 2 ydeHbix u3 I'epmannn, 3 uz Cepbun u 7 uz lllBeiina-
pun. Kaxnplil u3 HUX JenaeT Ha KOHpEepeHUuu oauH nokiaa. [lopsaaok nokmnanoB onpenenseTcs xepe-
ObEBKOM. HaliiTre BEpOsITHOCTD TOTO, UTO MATHIM OKaXeTcs AOKIa] ydeHoro u3 Cepouu.

7. (2 6anna) Mama, Tumyp, Juana, Kocts u AHTOH Opocuinu xkpeduil — KoMy 10CTaHeTCs MPOEKT
1o oopMIIEHHIO CBaJIeOHOTro0 3as1a. Haliiure BeposSTHOCTh TOTO, UTO MPOEKT TOYHO He OyJEeT BBHIIOIHATD
AHTOH.

8. (2 6amra) B smuke Tpu KpacHBIX W TpH CUHHX (iomactepa. DromMacTepbl BHITACKUBAIOT 10
ouepenu B ciiydaiiHOM nopsiake. KakoBa BeposSTHOCTH TOTO, YTO MEPBbI pa3 cuHuil hromMactep MOSIBUT-
Csl TPETBUM TIO CUETY?
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9. (2 6amna) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haligute Mmoxy psiaa u cpeni-
Hee apudmMeTnieckoe psjaa.
10. (2 6amna) I1pu ananu3e MEHOBBIX MPEANOYTEHUN KIMEHTOB JU3aHEPCKOT0 areHTCTBA MOTyde-
HBI JIaHHBIC, TIPEJICTABIICHHBIC B TA0JIUIIC: IOJISI KIMEHTOB, MPHOOPETAIONIUX JU3AMHEPCKHUE YCITYTH OJH-
HAaKOBOI'O Ha3HAYEHMS, HO pa3jIMyHOM 1eHbl. HailTu Moay ciiydaiiHOM BeJMYMHBI. X — IEHbI ITpoJaBae-

MBIX yCIYT.

Xi 350 450 55 65 75 8500
0 0 00 00 00
Pi 1/20 3/20 3/2 8/2 4/2 1/20
0 0 0
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4.2.3. 3apanus Ui OLEHKH 3HAHMI U YMeHMH /I py0e:KHOr0 KOHTPOJIs

IlepBasi yacThb
Ilpu pewienuu 3a0anuit 1-4 3anumiume npasuibHvlil OMeEem U3 Yemulpex nPeonoIHceHHbIX.

1. Jansr toukn A(2,0,5), B(-2,6,3). Kakne xkoopauHaTel UMeeT cepeauHa otpeska 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) [Ipsmeie AB u CJI mapamtensubie. Kakoe pacnonoxenue umerot npsimbie AC u BJ[?

A) mapaiensHbie; b) nepnenaukyinspusie; B) ckpenuBatorces; I') nepecexaroTcs.

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

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

4. (1 6amr) Ha pucynke uzobpaxen rpadux npousBoguor pyukiun Y=Ff(X). [Ipu kakoMm 3HaYeHUN

X (DyHKIKS IPUHUMAET CBOE HanboIbIlee 3HaYCHNE Ha oTpeske [-4; -2] ?
-1I

Nov= L)

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

Bropas yactb

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

5. (2 6anna) Yepes koHIlbpl oTpe3ka AB u ero cepeanny M npoBeneHbl napajijieibHbIC MPSMbIE, Te-
peceKaroIre HEKOTOPYIO MIOCKOCTh B Toukax Aj, B1 u Mj. Haligute nnuny otpeska MM;j, eciu oTpe-
30k AB He nepecekaet miockocTs u eci AA;=6 cm, BB1=4 cm.

6. (2 6anmna) JlaHbl TOYKH A(6,7,§1)_ , B(8,2,6). Haitnute nnuny Bektopa AB.

7. (2 6ama) Haiinure gl ot 2 ) "o g0 =0,5.

8. (2 Gaia) MarepuanbHasi TOUYKa JBHKETCS TPIMOTHHEHHO 110 3akoHy X(t)=t>-13t+23 (rme X —
paccTosiHuEe OT TOYKHM OTCUeTa B MeTpax, t— BpeMs B ceKyHJIaX, U3MEpPEHHOe C Hayala ABM)XeHus). B
KaKol MOMEHT BpEMEHH (B CEKYH/1axX) €€ CKOpPOCTh ObL1a paBHa 3 M/c?

9. (2 6anna) ana dhynkius f(x)= 3x%+1. UYemy paBna F(1)?

10. (2 6anna) Pemute ypaBHeHue COSX=1. B oTBeT 3anuimmTe HAMMEHBIINN HEOTPUIIATESITIBHBIN KO-
pEHB.
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4.2.4. 3apanus 11 OLeHKH 3HAHMI U YMEHHMH /IS IPOMEKYTOYHOM aTTecTaluy (IK3aMeH)

Ha BeImosHeHHe MUCbMEHHOM AK3aMEHAIMOHHOW paboThI 10 MaTeMaTUKe JMaeTcs 4 acCTpOHOMHYE-
ckux yaca (240 Munyr).

DK3aMeHaIMOHHas padoTa COCTOUT MX 2-X YacTel: 00s13aTeTIbHON U TOMOJTHUTEIIbHOM.

OO0s3aTeNnbHast 9aCcTh COACPKUT 3aJaHUSI MUHUMAIBHOTO 00S3aTEIBHOTO YPOBHS, TOTIOTHATEIbHAS
4acTh — OoJiee CII0KHbBIE 3aIaHus.

[Tpu BBIMOTHEHWH 3aJJaHUI 00sI3aTEILHON YacTH TpeOyeTcs MPeCTaBUTh X0 PEIISHUsI H yKa3aTh
MOJTYYCHHBIA OTBET. 3a MPAaBHIIBHOE BBIMTOJHEHUE JTFOO0TO 3ajaHus U3 00s3aTSIIPHON YaCTH 00YyJaroInii-
csl mosrydaeTe oauH 6aut. [Ipu BeIMONTHEHNH 33ajaHus U3 JOMIOJIHUTEIHHON YacTH He0OX0IuMO MOAPOOHO
OTHMCaTh X0/l PEIICHHs M 1aTh OTBET. [IpaBUIIbHOE BBITIOJIHEHHE 3aJaHUI JOTIOJTHUTEIFHOM YaCTH OICH M-
BaeTcs 3 Oayutamu wi 1-2 GayiaMu 3a YaCTUYHOE PEIICHHE.

banbl, momy4eHHbIe 32 BCE BBIITOJIHEHHBIE 3a/IaHUS, CYMMUPYIOTCS.

Ilkana nepesooa 6an106 6 ommemKu no NAMUOANTLHOU cucmeme

Ommemka Yucno o6annoes,
Heo0xo0umoe 01 nOJIy4eHUs OmMemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOHUMENbHOU YaCmiL)
«5» (omauyuno) bonee 14
(e meHee 08yX 3a0anull U3 OONOIHUMENbHOU YaACmU)
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3K3aM€Hal4u0HHbl€ 3a0aHUA NO MameMamuKe

Oo0s13aTeIbHASA YACTD
IIpu BbINOTHeHNHU 3a7aHuii 1-12 3anuMIIKTE X0/ pelIeHNs] U MOJIyYeHHbIii 0TBeET.
1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)
2. (1 6ann) Ha pucyHke XUPHBIMH TOYKAMHU

Lyl

m oo

IIOKa3aHO CYyTOYHOE€ KOJIMYECTBO OCAaAKOB, BEINAJaBIINX B

Omucre ¢ 7 mo 18 gexabpst 2001 roxa. ITo ropusonTamu

N o
|
-—

YKa3bIBalOTCA 4YHCIa MECAla, 110 BEPTHUKAIN — KOJIHYEC-

CTBO 0OCaJKOB, BBIIIABIIMX B COOTBGTCTBYIOH_[I/Iﬁ JCHb, B

wm oo
r—|
|
[l

MUJIIIUMETpax. I[J'IH HarisiTHOCTHU XUPHBIC TOYKHW Ha pHU-

=]
|t
"

CYHKE coeIuHeHbl JinHued. OmpenenauTre IO PUCYHKY,

PO R R RO WoW R R
5 oW
==
| —t

\

CKOJIBKO JTHEH BhINagano 0osee 2 MUJUIUMETPOB OCAIKOB?
3. (1 6ann) CTOMMOCTb yCIYT YaCTHOTO
nu3aitHepa Bo3pocia Ha 10%. OnpenennTs, CKOJIBKO CTOMIIM YCIYTH AU3aiHepa A0 MOAOPOKAHMS, €CIU

nocne kiaueHt 3amnatui 55000py6?
4, (I 6ann) Ha tapenke 16 nmupoxkoB: 7 ¢ peiOoii, 5 ¢ BapenbeM u 4 ¢ BuHeit. FOns Hayrazg
BbIOMpaeT oAMH NUpoXKoK. HaliguTe BEpOsSTHOCTH TOrO, YTO OH OKAXETCS C BULITHEH.

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

5. (1 6ann) Haiinute 3HaueHue Beipakenus 09,2 + log, 32
. 7—6x=7.
6. (I 6ann) Haiinute KOpeHb ypaBHEHUS
7. (I 6ann) Pemnre HepaBeHcTBo 257 > 64. B OTBeT 3alMIINTE HAMMEHBIIEE TOJIOXKUTEIIb-
HOE YHCIIO.
x+2 1
. 3x-2 4
8. (1 6ann) Halinute KOpeHb ypaBHEHHUS
o 5
9. (1 6ann) Haitnute nponsBoaHyro GyHKIMU B Touke X=0:y = —x* —6x° + 7x -1
4
10. (1 6ann) Kactpromns, odopmileHHast 10 UHAWBUIAYaIbHOMY 3aKa3zy, UMeeT (HopMy LMIMH-

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

11. (1 6ann) Haitnure miomans Gurypsl, 1300pakeHHON Ha PUCYHKE
| | |
\
Zl \
Tox
12. (1 6ann) Teno nBUKETCS MO 3aKOHY S(t)=3t2+5t (M) Haiitu ckopocTs Tena yepe3 1c mocrne

Havaja JBKCHUS.
JOnoJHUTENbHAS YACTh

Ilpu eévinonnenuu 3a0anuii 13-16 3anumume x00 peuieHusn u noJy4eHHblil Omeem

13. (3 6anna) Beraucnute Iomaab ydactka CTOJa, OTBEJACHHOTO IS MPE3ECHTAUU paboT au3ai-
Hepa Bacumnust, nepuMeTp KOTOPOro OrpaHNYUBAIOT JIHHUHT FXZ-ZX-2 u

y=-x2+2. Brinonaute ueprex. OTBET faiiTe B KBaJIpaTHBIX METpax.

14. (3 6anna) Pemmrte ypaBHEHHE sin® - 2sinx=0. B OTBeT 3aIMIINTE KOIMYECTBO peueHu,
NpUHAUIeKAIIIX TPOMexXyTKY [0; 47T.]
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15. (3 b6anna) Haiinure 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha pPUCYHKE (BCE IBYTPaHHBIC yT-
JIbI IPSIMBIE).
| 1

S

)

16. (3 6anna) 3aka3 Ha 126 OTKPBITOK MEPBBII AU3aliHED BBIMOIHSIET Ha 5 4acoB OBICTpPEE, YEM BTO-
poii. CKOJIBKO OTKPBITOK 32 Yac M3TOTABIMBACT MEPBBIN JAU3aiHEP, €CIIM U3BECTHO, YTO OH 32 YaC MOXKET
NPUTOTOBHUTH HA 5 OTKPBITOK OO0JIbIIIE BTOPOTO?

5. YCJIOBUS PEAJIU3AIIMU YYEBHOM U CIHUILIVHBI

5.1. Jlna peanu3auuu MporpaMMbl Y4eOHOM JUCHMIUIMHBL JOJKHBI OBITh MPESYyCMOTPEHBI
CJIEAYIOLIME CellhalbHble TOMEICHUS:

Peanuzanus mporpaMMel JUCIUIUIMHBI TPEOYET HAMYHS Y9eOHOTO KaOMHETa MaTeMAaTHKH.

Ob6opynoBaHue yueOHOro kabuHera:

- I0CaJ0YHbIE MECTA IO KOJIMUYECTBY 00YHaIOIUXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;

- 3a/1aHus JJ11 KOHTPOJIbHBIX padoT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/IaHMS;

- MaTepHuallbl HK3aMeHa.

TexHuueckue cpeicTBa 00y4eHus:

- IEPCOHAIbHBINA KOMIBIOTED C JINIIEH3MOHHBIM MTPOIrPaMMHBIM 00€CTIEYEeHUEM;

- IPOEKTOP € DKPAHOM.

6. UudopmanuoHHoe odecneyeHne peajin3anu NporpaMmbl

Jns  peanuzamuu  mporpammbl  OuOmuoreuHbli  (GoHA  oOpa3oBaTelbHONW  OpraHu3alvu
YKOMIUIEKTOBAaH IE€YaTHBIMU H/WIM 3JIEKTPOHHbIE 00pa3oBaTesIbHbIE W WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbBIE JJIsi UCTIOJIB30BaHUS B 00pa30BaTEIbHOM MpOIECcCce, HE cTaplie MATH JIET ¢ MOMEHTa
U3aHUA.

6.1. OcHOBHbBIE NIeYATHbIE U3IAHUSA

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

2. Maremarnka: anreOpa M Hadaja MaTeMaTHYEeCKOTO aHaim3a, reoMeTpus. Ayrebpa W Hadaia
MareMarnyeckoro anaimusa. 10-11 kmacc. AnumoB HI.A., Komsarur FO.M., Tkauea M.B. n npyrue. -
M: Ilpocsenienue, 2022.

3. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOro aHaim3a, reomerpus. ['eomerpms. 10-11
knacc. AtanacsH JI.C., byryzoB B.®., Kanomues C.b. u apyrue. - M: Ilpocsemenue, 2022.

4. Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOTo aHanusa, reomerpus. 10—11 kmaccel. An-
reOpa 1 Hauyana mMaremaruyeckoro aHanusa. B 2 4. Hacte 1: YueOHuk ans ydanmxcs oOpa3zoBaTelbHbIX
opranuzaruii (6a3oBwiii ypoBeHs)/Mopakosua A.I'., CemenoB I1.B.; Hacte 2. 3amauynHuk ajis yq9amuxcs
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o0Opa3oBaTenbHBIX OpraHu3anuil (06a3oBblii ypoBeHb)) MopakoBud A.I'. W Apyrue; moa peaakiuei
Mopakosuya A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYEeCKOrO aHaim3a, reoMerpusi. Airebpa u Haudana
MareMaruuyeckoro ananusa. 10 knacc. Hukonwsckuit C.M., [Totanos M.K., Pemernukos H.H. u apyrue. -
M: Tlpocsemienue, 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 ¥ Hayaja MaTeMaTHUYeCKOro aHaiuza, 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 MaTeMaTUYECKOTO aHanu3a, reometpus. ['eomerpus. 10 kmacc.
AunexcannpoB A./l., Bepuep A.JL., Peokux B.U. - M: IIpocseienune, 2021.

10. Maremaruka: ainredpa 1 Hayania MaTeMaTHYeCKOro aHanusa, reomerpus. ['eometpus. 11 knace.
Anexcanapos A./l., Bepuep A.JL., Peokuk B.U. - M: Ilpocemenune, 2021.

11. Maremaruka: anrebpa ¥ Hayaja MaTeMaTHMYeCKOro aHainu3a, 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 Haudajga MaTeMaTHUYECKOro aHalu3a, reomeTpus. Ainrebpa 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]
MHEMO3UHA".

14. Maremaruka: anredpa W Haudajga MaTeMaTHYECKOTO aHaiu3a, reoMeTpus. Anrebdpa u
Hayayia Maremartudeckoro ananm3a. 10 xmacc. MypaBun [.K., Mypasuna O.B. MzgatenbctBO
"ITpocBemienue".

15. Maremaruka: anreOpa W Haudajga MaTeMaTHYECKOTO aHaiu3a, reoMerpusi. Anredpa u
Hayayia Maremartudeckoro ananmmsa. 11 xmacc. MypaBun [.K., Mypasuna O.B. MzgatenbctBO
"ITpocBenieHue".

16. Martemartuka: anrebpa U Hayala MaTeMaTUYecKOro aHaiusa, reomerpus. ['eomerpus. 10

knacc. CmupHOB B.A., CmuproBa .M. "N3narenscTBo "IIpocsemenne”.

17. Marematuka: anreOpa U Hadaja MaTeMaTHYeCKOro aHaiusa, reomeTpus. 'eomerpus. 11
kiacc. CmupaoB B.A., CmupnoBa .M. NU3gatensctBo "IIpocBemnienne".

18. Maremartuka. ['eomerpus. 10 kmacc. Mepsmsix A.I'., Homuposckuii JI.A., IlonoHckuii
B.b., Axup M.C.; non penakuueit [Togonsckoro B.E. U3natensctBo "l[IpocBemenne".

19. Maremartuka. ['eomerpus. 11 xmacc. Mep3msix A.I'., Homuposckuii JI.A., TlonoHckuii
B.b., dAxup M.C.; nox penakuueii Ilononsckoro B.E. "U3natensctBo "[Ipocsemenue”.

20. MaremaTnka: aiarebpa M HayajJa MaTeMaTH4YeCKOro aHajiu3a, reomerpus. Anrebpa u
Havajma MaTemaruueckoro ananmsa. 10 kmacc. Bunenkun H.S., MBame-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.Sl., UBames-Mycartos O.C., llIBapudoypa C.1. "UOIL]
MHEMO3HNHA
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12.07.2022). - TeKcT: 3JIeKTPOHHBIN.

2. Enunas xoyutekiust udpoBbix 00pa3oBaTeiabHbIX pecypcoB. - URL: http://school-
collection.edu.ru (marta obparuenust: 08.07.2022). - TeKCT: 3JIEKTPOHHBIN.

3. Wudopmarmonnas cucrema «EquHoe 0OKHO JOCTyIa K 00pa30BaTelIbHBIM pecypcam. -
URL: http://window.edu.ru/ (mata oopamierus: 02.07.2022). - TekcT: 3IeKTPOHHBIN.

4. Hayunas snexkrponnas oudnauoreka (HIb). - URL: http://wwwe.elibrary.ru (nara ooparie-
Husi: 12.07.2022). - TekcT: 3JIeKTPOHHBIH.

5. OTkpbITHI KOMUTEK. MaTtemaruka. - URL: https://mathematics.ru / (nata obpaieHus:
08.06.2022). - TekCT: 3JeKTPOHHBIIA.

6. [TosTopuMm marematuky. - URL: http://www.mathteachers.narod.ru / (rara obparieHus:
12.07.2022). - TeKcT: 3JIeKTPOHHBIIA.

7. CnpaBOYHUK 10 MaTeMaTHKE JJIs ITKOJIBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (gara o6paruenus: 12.07.2022). - TeKCT: 37€KTPOH-
HBII.

8. Cpennsiss MaTemMaTu4ieckast nHTepHeT mikoia. - URL: http://www.bymath.net/ (mara 06-
pamenus: 12.07.2022). - TekcT: 3IEKTPOHHBIM.

9. ®denepanbhbiii mopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/ (mara obpariie-
Hus: 02.07.2022). - TeKCT: 37IeKTPOHHBIH.
desepanbHbIA IEHTP HHPOPMAIIMOHHO-00pa3oBaTebHbIX pecypcos. - URL: http://fcior.edu.ru / (nata
obparmienus: 01.07.2022). - TekcT: 37EKTPOHHBIH
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