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1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI TV CIHUILIVHBI
MATEMATHKA

1.1 MecTto aMCHMUNJIMHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTejibHOWH NPOrpamMMBblL:
YueOHas nuciuiuiiHa «Marematuka» gBIeTCsS 00sS3aTelbHON 4acThio 0011e00pa3oBaTebHOTO LUK
OCHOBHOH Mpo¢ecCHOHATFHONW 00pa3oBaTeIbHONM MPOrpamMMbl MO CHEUHUATBHOCTU TO CHEHATbHOCTH
38.02.01 Dxonomuka u b6yxearmepckuil yuem (no ompaciam,).

Pabouas nporpamMma nucHuIinHbl pazpadorana B coorserctBuu ¢ ®I'OC cpegnero obmero o0-
paszoBanus ¢ yaerom @I'OC CIIO no cnenumanbHocTu 38.02.01 Dxonomuka u 6yxeanmepckuil yuem (no
ompacnam,).

JucuunnuHa HanpasieHa Ha ¢popmupoBanue OK no cnenmansaoctu 38.02.01 Sxonomuka u 6yx-
2anmepcKutl yuem (no ompacisam).

Koo komne- Haumenosanue komnemeHnyuu
menyuu
OK 01. Bri6upath crocoOsl pemieHus 3aaad npopecCHOHANbHON NeATeIbHOCTU MpPHU-
MEHUTEIBHO K Pa3JIUYHbIM KOHTEKCTaM

1.2 Heab u miianupyemble pe3yabTaThl 0CBOEHUS JUCHUILIMHBI:

Conepkanue mporpaMMbl 0OIIe00pa30BaTEIbHON AUCIUIUIMHBI «MaTtemaThuka» HanpaBIeHO Ha
JOCTHKEHHUE PE3yIbTaTOB €€ M3yueHus: B cooTBeTcTBUM ¢ TpeboBaHusmMu @I'OC COO c¢ yyetom mpo-
deccuonanpHoi HanpaBneHHocTH PI'OC CIIO.

1.3 Iliianupyemble pe3yJibTaTbhl OCBOCHHUSI 0011€00pa30BaTeIbHON JMCUMILIMHBI B COOTBET-

creuu ¢ PIrocC Coo
OO0mue (IMYHOCTHBIE H MeTANpeIMeTHbIE) Pe3yabTAThI

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

- TOTOBHOCTh K QKTUBHOM JIEATENHHOCTH TEXHOJIOTUYECKOW M COIMAIILHOW HAIMpPaBICHHOCTH, CIIOCO0-
HOCTh WHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSTEIHHO BBITIOIHATH TAKYIO e TCIILHOCTD;

- HHTEpEC K pa3INdHbIM chepam nmpodeccHoHaTbHON AesITeNbHOCTH,

OBj1ajeHNe YHUBEPCAJILHBIMU YU€OHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

a) 0a30BBIC JJOTUUYECKHE ICHCTBUS:

- CaMOCTOSTEIFHO ()OPMYJIUPOBATH U aKTyaJIM3UPOBATH MPOOJIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK WM OCHOBAHUSA JUIS CpaBHEHUS, Kiaccupukammuu u o0o01e-
HUS,

- OTIPEIENATh LEIH eATEIbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JTOCTHKECHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH ¥ TIPOTHBOPEYHS B PACCMATPUBACMBIX SBJICHHSIX;

- BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIEHUBATH COOTBETCTBHE PE3YJILTATOB IIEIISIM, OLICHUBATh PUCKU
MOCJIEACTBUN NeITEeITbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

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

- BBISBJISITh IPHYMHHO-CJICICTBEHHBIE CBS3HM U aKTyalU3UpOBATh 3a7ady, BBIBUTATh TUIIOTE3Y €€ pellle-
HUS, HAXOJUTh apTYMEHTHI JUISl JOKA3aTeIbCTBA CBOMX YTBEPKICHUH, 33/1aBaTh IMapaMeTPhl U KPUTCPUHU
peleHus;

- aHAIM3UPOBATH MOJTYICHHBIC B XOJI€ PEUICHUS 3a/1a4ll PE3YJIbTAThl, KPUTHYCCKH OIICHUBATh WX JTIOCTO-
BEPHOCTH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

- YMETh MMePEHOCUTh 3HAHUS B TTO3HABATEIIBHYIO M MPAKTHYCECKYIO 00JIACTH )KH3HEACITSILHOCTH;



U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
,;a@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTMC Aucm 4

- YMETbh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIJIBUTATh HOBBIC WJICH, TIPEIaraTh OPUTUHATBHBIC TIOIXObl U PEIICHHS,

U CIIOCOOHOCTH UX MCMOJIb30BaHUS B MIO3HABATEIBLHON U COLIMATBHON MPAKTUKE

B 00/1acTH eHHOCTH HAYYHOI'0 MO3HAHMA:

-c(hopMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
OOIIECTBEHHON MPAKTUKH, OCHOBAHHOI'O HAa JUAJIOTe KYJBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MECTa B MOJIUKYJIBTYPHOM MHUDE;

- COBEPILICHCTBOBAHHE S3bIKOBOM M YMTATEIBCKOW KYJBTYPbl KaK CPEICTBA B3aUMOJCHCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUPA;

- OCO3HAHME IICHHOCTU HAyYHOW JAEATEIIbHOCTH, TOTOBHOCTh OCYILECTBIISATH NMPOEKTHYIO U MCCIIEIOBa-
TEbCKYIO IeATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

OsgJ1ajienne YHUBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH A€ CTBUSIMH:

B) pabota ¢ uHpopMaIuei:

- BJIQJIETh HABBIKAMH IOJIy4eHHUs MH()OPMAIMH W3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCY-
HIECTBIISATH MOKUCK, aHAJIN3, CHCTEMAaTU3alUI0 U HHTEPIpETaiio HHOPMAIIUU Pa3InYHbIX BUIOB U GopM
NPECTaBICHUS;

- CO3/IaBaTh TEKCTHI B Pa3IMUHbIX (popMaTax ¢ yueToM Ha3HauYeHUs UH(OpPMALMU U LENIEBOM ayUTOPHH,
BBIOMpAsi ONITUMAIIEHYIO ()OPMY IIPEACTABICHUS U BU3yaIN3allNH;

- OLIEHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBHE MPABOBBIM U MOpPAIbHO-
THYECKHM HOpMaM;

- HCTIOJIb30BaTh CPeJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHUHU KOTHUTHB-
HBIX, KOMMYHHKATUBHBIX U OPTraHU3AIMOHHBIX 3a/1a4 C COOJII0ICHEM TpeOOBaHUN SPrOHOMHKH, TEXHU-
K1 0€30MacHOCTH, TUTHEHbI, pecypcocOepeskeHus, MPABOBbIX U ITUYECKUX HOPM, HOPM HMH(OpPMAIMOH-
HOM 0€30I1aCHOCTH;

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

B o6s1acTH 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

- ¢(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEIACHUS;

- CIIOCOOHOCTH OIEHWBATh CUTYAIIUIO M TIPUHUMATh OCO3HAHHBIE PEUICHHs], OPHEHTUPYICh Ha MOPAJIbHO-
HPABCTBCHHBIC HOPMBI U IICHHOCTH;

- 0CO3HAHME JIMYHOI'O BKJaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJAUTENSIM U (MIJIM) JPYTUM 4YICHAM CEMbH, CO3/IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOT'O MPUHATHS LIEHHOCTEH CeMeHHON HM3HH B COOTBETCTBUHM C TPAJAULUSAMH HApOJOB
Poccuu;

OBiajeHne YHHBEPCAJIbHBIMH PEryJsiTUBHBIMU 1€ CTBUSIMM:

a) CaMOOpTaHMU3aIUS:

- CaMOCTOSITEIHHO OCYIIECTBISATH MMO3HABATEIBHYIO NEATEIHHOCTh, BBISIBIATH MPOOJIEMBI, CTaBUTh U
(dopMymHpoBaTh COOCTBEHHBIE 33/1a4H B 00pPa30BaTEIILHON JESITEIPHOCTH U )KU3HEHHBIX CUTYAIIHX;

- CAMOCTOSATEJIBHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHMI;

- TaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

CTIIOCOOCTBOBaTH (POPMHUPOBAHUIO W TIPOSIBICHUIO IIMPOKOH 3PYAMIIMU B Pa3HBIX 007acTsAX 3HAHWH, IO-
CTOSIHHO TIOBBIIIATh CBOI 00pa30BaTeIbHBINA U KyIbTYpHBIA YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIONIb30BATh IPUEMBbI peICeKCHH JIJIS OLIEHKHU CUTYallld, BEIOOpa BEPHOTO PEIICHUS;

- YMETh OILIEHMBATh PHCKH U CBOEBPEMEHHO NPUHUMATD PEUICHUS M0 UX CHIDKEHUIO;

B) DMOIIMOHANLHBIM UHTEIUIEKT, MPenoiaralomuii chopMUPOBAHHOCTD:
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BHYTPEHHEN MOTHMBALIMH, BKIFOUAIOIIEH CTPEMIICHUE K IOCTHKEHUIO LIEJIM U YCIIEXy, ONTUMU3M, UHULIH-
aTUBHOCTb, YMEHHUE JICWCTBOBATH, UCXO/ISI U3 CBOMX BO3MOYKHOCTEW;

- OMIIaTUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAILHOE COCTOSIHUE JIPYTHX, YUUTHIBATH €T
IIPH OCYIIECTBICHUY KOMMYHHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO M CONICPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C JPYTUMH JIFOJbMH, 3a-
OOTHUTKCS, MPOSIBIISITH UHTEPEC U pa3peniaTh KOHPIUKTHI

TOTOBHOCTbh K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPE/ICIICHUIO;

-OBJIa/ICHUE HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM, MPOSKTHON M COIMAILHOM IEeATETHbHOCTH;
OBJ1aieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU ACHCTBUAMMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- IOHUMATh U UCIOJIB30BaTh MPEUMYIECTBA KOMaHAHON 1 UHIUBUAYAIbHON PaOOTHI;

- IPUHUMATB LIEJIM COBMECTHOM JIESITENBHOCTH, OPTaHU30BBIBATh U KOOPJAUHUPOBATH JEUCTBUA IO €€ J10-
CTH)KEHUIO: COCTABIIATH IJIAH JEHCTBUH, paclpeeNiaTh POJIM C Y4eTOM MHEHUN YJaCTHUKOB 00CYXIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

- KOOPJAUHUPOBATH U BBINOJHATH pabOTy B yCIOBHUSX PEalbHOr0, BUPTYaIbHOTO M KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJISITh TO3UTUBHOE CTPATETHMUECKOE MOBEJICHUE B PA3JIMUHBIX CUTYyalUsX, IPOSBISTH TBOpYE-
CTBO ¥ BOOOpaXKeHHE, ObITh HMHUIIUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMYU PeryJsiITHBHBIMHU ACHCTBUAMM:

I) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTHUBBI U apTyYMEHTHI IPYTUX JIFOACH MPU aHATU3€ PE3YNIbTATOB JI€ATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFOJIEH HA OMIHOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH JIPYTOro YelIOBeKa

B 06.1acTH 3cTeTHYECKOr0 BOCIIUTAHUSA:

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

- CIIOCOOHOCTh BOCIPHHHMMATH PA3IUYHbIE BUABI UCKYCCTBA, TPAAUILIUUA U TBOPUYECTBO CBOETO U APYTUX
HapOoJ0B, OLIYIIATh SMOLIMOHAIILHOE BO3/IEMICTBUE UCKYCCTBA;

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

- TOTOBHOCTB K CAMOBBIPQXEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHUE IIPOSIBIATh KaUeCTBA TBOPYE-
CKOM JTMYHOCTH,

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMHU ACHCTBUAMM:

a) oOIieHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax >KU3HHU;

- pacro3HaBaTh HeBepOaIbHbIE CPENICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIHMAIbHBIX 3HAKOB, PACcIO3Ha-
BaTh NPEINOCHUIKH KOH(PIUKTHBIX CUTYallui U CMIT4aTh KOH(IUKTHI;

- Pa3BEpHYTO M JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHME 00YJAIOIIUMUCS POCCUICKON IPaskIaHCKOW UICHTUYHOCTH;

- IEJICHAINIPABICHHOE Pa3BUTHUE BHYTPEHHEH MMO3UIMH JIMYHOCTH HA OCHOBE JTYXOBHO-HPABCTBEHHBIX
neHHocren Haponos Poccuiickoit denepanuu, UCTOPUYECKUX U HALMOHAIBHO-KYJIBTYPHBIX TPaIULIMM,
(GbOpMHUpPOBAaHUE CHUCTEMBI 3HAYUMBIX IIEHHOCTHO-CMBICIOBBIX YCTAaHOBOK, aHTHKOPPYIIITMOHHOTO MHPO-
BO33pEHUSs, IPABOCO3HAHUS, YKOJOTHYECKON KYIbTYPhI, CIIOCOOHOCTH CTaBUTH IENH M CTPOUTH KU3HEH-
HBIE TIJIAHBI;

B yacTu rpaxIaHCKoOro BOCIIMTaHUSA:

- 0OCO3HAaHME CBOUX KOHCTUTYIIMOHHBIX TIPAaB M 00S3aHHOCTEH, YBAKEHUE 3aKOHA U MPABOIIOPSIIKA;

- IPUHATHE TPAIUIIMOHHBIX HAIIMOHAIIBHBIX, 00IIEYeTIOBEUeCKUX T'YMaHUCTUYECKUX U IEMOKPATHUECKUX
IIEHHOCTEI;



U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
(ﬁ'@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTMC Aucm 6

- TOTOBHOCTb MPOTHBOCTOSITh MICOJIOTMH SKCTPEMHU3Ma, HAIlMOHAIN3Ma, KCeHO(POOUH, TMCKPUMUHAIINH
10 COUHMAIIBHBIM, PEIIMTMO3HBIM, PACOBBIM, HALIMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTbh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpECax IpakJaHCKOTO oOIIecTBa, Y4acTBOBAThH B
caMOoyIpaBJIeHHH B 00111e00pa30BaTeIbHOIN OpraHu3aluy U JeTCKO-IOHOIIECKUX OpraHu3alusiX;

- YMEHHUE B3aUMOJEHCTBOBAThH C COIUAIILHBIMU HHCTUTYTaMH B COOTBETCTBUU C WX (YHKIUSIMHU U Ha3Ha-
YEHUEM;

- TOTOBHOCTb K TYMAHUTAapHOU U BOJIOHTEPCKOM J1€ATEIbHOCTH;

[aTPUOTHYECKOT0 BOCIIUTAHUS:

- c¢(hOpMUPOBAHHOCTh POCCUMCKON Tpa)KIaHCKOW HACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepe]l PoInHOM, ropAOCTH 3a CBOM Kpail, CBOXO PoaMHYy, CBOM S3bIK U
KYJIbTYpPY, IPOILIOE U HACTOAIIEE MHOTOHALIMOHATILHOTO Hapoa Poccuu;

- IIEHHOCTHOE OTHOLICHUE K I'OCYIAapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY M IIPUPOJHOMY HACIIECIUIO,
NaMATHUKaM, TpaJulusIM HaponoB Poccum, noctuxenusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHO-
JIOTHAX U TPYAE;

- ujeiiHas yOeXJIEHHOCTb, TOTOBHOCTh K CIY)XEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Ccynp0y;

OCBOEHHBIE 00YYAIOIIMMHKCS MEXIPEIMETHBIEC MOHATHS U YHUBEpCAbHbIE Y4eOHbIe eicTBUs (peryis-
TUBHBIE, [103HABATEJIbHBIE, KOMMYHUKATUBHBIE);

- CIIOCOOHOCTh MX HCIIOJIb30BAHUS B TTO3HABATENILHOM M COLIMAIbHON MPAKTUKE, TOTOBHOCTh K CAMOCTOS-
TEJIBHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW JESATEIbHOCTH, OpraHU3alMyd y4eOHOTO COTpY/I-
HUYECTBA C MEAArOTHYECKUMHU PAOOTHUKAMU U CBEPCTHUKAMHU, K YUYACTHUIO B IOCTPOCHUH MHAUBHYallb-
HOU 00pa30BaTENbHON TPACKTOPHH;

- OBJIaJICHUE HABBIKAMH Y4€OHO-HCCIIEI0BATENbCKOM, TPOEKTHOM U COLIMANTbHOM e TEIbHOCTH

- HE IPUHUMATh JICHCTBUSI, IPUHOCSIIUE BPE OKPYKAOLIEH Cpelie;

- YMeTb HIPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IOCIEACTBUS TNpEeNNPUHUMAEMbIX Jei-
CTBHM, IPEAOTBPAILATh UX;

- PaCLIMPUTH OIIBIT ACATEIBHOCTU YKOJIOTUYECKON HAIIPABICHHOCTH;

- pa3pabaTbIBaTh IUIaH pelIeHUs MPOOIEMBbl C YUETOM aHaJIM3a UMEIOIINXCSl MaTepUaIbHbIX U HEMaTepu-
aJbHBIX PECYPCOB;

- OCYILECTBJIATH L€JICHAIIPABICHHBIN OUCK IIEPEHOCa CPEACTB U CIIOCOOOB JIeHCTBUS B IPO(ECCHOHAb-
HYIO Cpeny;

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

- NIpeAJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJIEU C MO3UIMHM HOBHU3HBI, OPUTMHAIBHOCTH, TPAKTHYECKON
3HAYMMOCTH;

- JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE
Pe3yabTaTOB LEISIM.

JucuuiimHapHble (IpeAMeTHbIe) pe3yJIbTaThbl 00yYeHHs

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, alTOPUTMAMU pellleHus 3a7a4; yMeHne GopMynupoBaTh Ompesere-
HUS, aKCHOMBI M TEOPEMBI, IPUMEHSTHh UX, POBOJUTH JOKA3aTEIIbHBIE PACCY/KIEHUS B XOAE PELICHUS
3a/1ay;

- YMETb ONEepUpPOBaTh MOHATUAMU: CTETIEHb YMCIA, JOrapu(M UYUCIIa; YMEHUE BBITOJIHATH BBIYHCICHHUE
3HauUE€HUN U MpeoOpa3oBaHUs BBHIPAKEHUN CO CTENEHSAMU M Jiorapudmamu, npeoOpa3zoBaHHUs APOOHO-
palMOHANbHBIX BBIPAKEHUN;

- YMETh ONEepUpOBaTh MOHATHAMH: pallMOHAJIbHBIE, UPPAaLlMOHANIbHBIE, ITOKa3aTeIbHbIe, CTENIEHHbIE, JIO-
rapupMHUECKue, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONepUpOBaTh MOHATUSAMHU: (PYHKIHS, HEmpepbiBHas (YHKIUS, MPOU3BOJHAs, NepBooOpa3Has,
OTIpe/IeIeHHBId MHTErpasl; yMeTh HAaXOJUTh MPOM3BOJIHBIC 3JEMEHTApHBIX (PYHKIMH, MCIONIB3YS cIipa-
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BOUHBIE MaTepuallbl, HCCIEN0BaThb B IPOCTEHIIMX CilydasX (YHKIHUHM HAa MOHOTOHHOCTb, HAXOIHUTb
HanOOJIbIINE U HaUMEHbBIINE 3HAUYCHUS (DYHKIHIA; CTPOUTH TpaMKd MHOTOUIEHOB C HCIIOJIb30BaHUEM
anrnapara MaTeMaTHUYeCKOro aHaJlN3a; MIPUMEHSTh POU3BOJAHYIO IIPHU PELICHUH 33]a4 Ha JIBUXKEHHUE; pe-
IaTh PAaKTUKO-OPUEHTHPOBAHHBIC 33J]aud Ha HauOOJbIINE U HAUMEHBIINE 3HAYCHUS, HA HAXO0XKICHHUE
IIyTH, CKOPOCTU U YCKOPEHMSI;

- YMETh ONEPUPOBATh MOHATHAMHU: pallioHaNbHAs (QYHKINA, TOKa3aTelbHas (QYHKIUS, CTeTeHHast PyHK-
1y, Jorapupmuyueckas GyHKUUsA, TPUTOHOMETpUYECKUEe (YHKLUHU, OOpaTHbIe (PYHKIMH; YMEHHUE CTpPO-
UTh TpaQUKH U3yYEHHBIX (DYHKIMH, NCIIOIB30BATh rpad)UKU MPH U3yYCHUH MPOLIECCOB U 3aBUCHUMOCTEH,
IpY peIeHUH 3a/1a4 U3 APYruX y4eOHbIX MPEAMETOB M 33134 U3 peallbHON KU3HH; BbIpakaTh (opMyria-
MU 3aBUCHMOCTH MEXAY BEIMUMHAMU;

- YMETb peliaTh TEKCTOBBIE 33Jjaudl PAa3HbBIX TUIOB (B TOM YMCJIE HA IIPOLEHTHI, TOJU U YacTH, Ha JBHXKe-
Hue, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 33Ja4d U3 00JACTH YNPABICHUS JIUYHBIMU U CEMEil-
HbIMU (DMHAHCAMU); COCTABIIATH BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA M UX CUCTEMBI 10 YCIIOBHIO 3a7a-
YH, UCCIIE0BATh MIOJYYECHHOE PEIICHHE U OLEHUBATh IIPAaBJON0I00HOCTh PE3yIbTATOB;

- YMETh ONEpPHPOBATh MOHATUSAMU: cpellHee apupMeTHdecKoe, MeAuaHa, HauOoJjbllee U HaUMEHbLIee
3HAYEeHHUs, pa3Max, AUCIEPCHs, CTAHJAPTHOE OTKIOHEHHE YHCIOBOTO HAbOpa; yMETh M3BIIEKATh, HHTEP-
IpeTUpOBaTh MHPOPMALUIO, IPEICTABICHHYIO B TaOiMLaxX, Ha AMarpamMmax, rpaukax, OTpakarollyko
CBOMCTBa pealibHbIX IMPOLIECCOB U SBJIECHUH; MPEACTABIATh MHPOPMALMIO C IMOMOILBIO TAOJIUIl U Jua-
rpaMM; HMCcieloBaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIEe ¢ IPUMEHEHHEM IpaduuecKux METOJI0B U
AJIEKTPOHHBIX CPE/ICTB;

- YMETb ONEpUPOBATh MOHATUAMU: CIyYalHBIH OINBIT U CIydaifHOE COOBITHE, BEPOSTHOCTb CIy4alHOTO
COOBITHS; yMEHUE BBIYHUCIATH BEPOSITHOCTD C MCIIOIB30BaHUEM I'paUUIeCKUX METO/I0OB; IPUMEHATH Qop-
MYJIbl CJIO’KEHHSI U YMHOKEHHsI BEPOATHOCTEH, KOMOMHATOPHBIE (DaKThl U (OPMYIIBI TP PELLICHUH 33]a4;
OLICHUBATh BEPOSITHOCTU PEaJbHBIX COOBITUI; 3HAKOMCTBO CO CIy4allHBIMM BEIMYMHAMM;, YMEHUE IpPU-
BOJIUTH NPUMEPHI POSIBIICHUS 3aKOHA OOJIBIIMX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSAX;

- YMETh ONEPUPOBATh MOHATUIMH: TOUKA, MPsMasi, MJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN Yroi, CKpe-
HIMBAIOIIKMECS NPAMBIE, NApAJUIEIbHOCTh M NEPIEHIUKYISPHOCTh NPSAMBIX U IJIOCKOCTEH, Yrojl MEXAy
HOPSIMBIMHU, YTOJI MEXIY NMPSAMOM U MIIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSIHUE MEXY NPSMBIMH, PACCTOSHUE MEXY INIOCKOCTAMHU; YMEHHUE UCIIONIb30BaTh IIPU
pelIeHny 3a7ad U3ydyeHHble (aKkThl U TEOPEMbI INIAHUMETPUN; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB
OKPY’KaIoILIEro MUpa;

- YyMETh ONEpUPOBATH MOHSTUSIMHM: MHOTOTPAHHHUK, CEYEHHWE MHOIOrpaHHUKA, KyO, Mapaiiesenurnen,
npu3Ma, NupaMuaa, GUrypa 1 NoBepXHOCTh BpallleHus, WINHAP, KOHYC, Map, cdepa, ceueHus: GUrypsl
BpallleHus1, IJIOCKOCTb, Kacarouiasicsi cepsl, MWIMHIApA, KOHYCa, MJIOLIAAb MMOBEPXHOCTH MHUPAMUIBL,
IPU3MBbI, KOHYCa, IIMJIMH/PA, TUIOMAab chepbl, 00beM Ky0a, MpsIMOYroJIbHOTO Mapajulesenumnesaa, nupa-
MUbI, TPU3MBIL, HWIMH]IpA, KOHYCA, 11apa; YMEHHE N300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTHU Bpallle-
HUS, UX CEUEHMS OT PYKH, C MOMOIIBIO YEPTEHKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB; YMEHUE
pacrno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE PACIIO3HABAThH MTPABUIIbHBIE MHOTOI'PAaHHUKH;

- YMETh ONEpUPOBATh MOHATHIMHU: JBWKEHHUE B MIPOCTPAHCTBE, M0100HBIE (PUTYpHI B POCTPAHCTBE; UC-
M0JIb30BaTh OTHOIICHUE TUIOIIA IeH TTOBEPXHOCTEN 1 00beMOB MOJOOHBIX (GUTYp MPH PEICHUHU 33]1aY;

- YMETb BBIYUCIATh F€OMETPHUUECKUE BEIMYUHBI (JJIMHA, YTOJI, IUIOIIAlb, 00bEM, IUIOMIAb MOBEPXHO-
CTH), UCIIOJNIB3YS U3yUeHHbIE (POPMYIIBI M METOMBI;

- YMETh ONEPUPOBATH MOHATHUAMU: NPSAMOYrOJbHAs CUCTEMA KOOPAMHAT, KOOPAUHATHI TOYKHU, BEKTOP,
KOOpJMHATHI BEKTOPA, CKAJISIPHOE MTPOU3BEICHUE, YTOJl MEX/1y BEKTOPaMH, CyMMa BEKTOPOB, ITPOU3BEIe-
HUE BEKTOpa Ha YMCJIO; HAXOIUTH C IMOMOUIbIO M3YYEHHBIX (OPMYN KOOPAMHATHI CEPEIHHBI OTpPE3Ka,
paccTosiHue MEX]y IBYMSI TOUKaMU;
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- YMETb BBIOMpaTh MOAXOJAIIMNA M3Y4YEHHBIH METOJ AJIs pelleHMs 3a/lauM, paclio3HaBaTh MaTeMaTHye-
ckue (aKkThl 1 MaTEeMaTUYECKUE MOJAETH B MPUPOTHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE; yMe-
HUE NIPUBOAMUTH IIPUMEPBl MATEMATUUYECKUX OTKPBITUN POCCUHCKOM 1 MUPOBON MaTeMaTHYECKOW HayKH.
- YMETh ONIEpUPOBATh NOHATUSMMU: OIIPENIEICHHUE, aKCHOMa, TEOPEMA, CIIEICTBUE, CBOWCTBO, IPU3HAK, J10-
Ka3aTeJIbCTBO, PABHOCUIIbHbBIE (POPMYIMPOBKH; yMEHUE (HPOPMYIUPOBaTh OOPATHOE U MPOTHUBOMOI0KHOE
YTBEPXKACHHUE, PUBOAUTH IPUMEPBl U KOHTPIIPUMEPHI, UCIOJIb30BaTh METOJ MaTeMaTHUYeCKON HMHIYK-
LIUH; IPOBOJUTH J10Ka3aTeIbHbIE PACCYKJEHHs NPH PEIIEHUH 3a]a4, OLEHUBATh JOIMYECKYIO IIPAaBUIIb-
HOCTb PaCCYXICHUM;

- YMETb ONEPHPOBATH MOHATUAMHU: MHOXKECTBO, [TOJIMHOXKECTBO, ONEpALlMM HaJl MHOXKECTBAMM; YMEHHE
MCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar JUisl OlMCAaHUs PEaJbHBIX IPOLECCOB U SBICHUN pU
pELIeHUH 3aJiay, B TOM YHCJIe U3 JPYTUX y4eOHBIX IPEAMETOB;

- YMETh OIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, nepeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHE 3a-
JlaBaTh U OMUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; HCII0JIb30BaTh Irpadbl IPU PELLICHUHU 3a/ay;

- YMETh CBOOOJHO OTIEpUPOBATH MOHATHIMH: COYETAHHE, IEPECTAHOBKA, YMCIO COUYCTAHHIA, YUCIIO TIepe-
CTaHOBOK; 0MHOM HpIOTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE (DAKTHI U pacCyKICHUS IS PELICHUS
3aja4;

-yMETb ONEPUPOBATH MOHATHAMM: HATYpaIbHOE YHUCIIO, LEJI0€ YUCIIO0, OCTATOK IO MOJIYIIO, PALlUOHANb-
HO€ YMCJIO, UPPaLlMOHAIBHOE YUCIIO, MHOXKECTBA HATYPAJIbHBIX, LEIbIX, PALlMOHAIBHBIX, JEHCTBUTENb-
HBIX YHCEJI; YMEHHE UCIIOJIb30BaTh MPU3HAKHU JI€IMMOCTH, HAUMEHBIIUI OOLIUI JeNuTeNh 1 HAUMEHbIIIee
oOuiee KpaTHoe, alrOpUTM EBKiIMIA MPU pelIeHUH 337a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3ULIHOHHBIMU
cUCTeMaMM CUMCIICHHUS;

- YMETh CBOOOJHO OTIEpUPOBATH MOHSATHIMH: CTENICHB C IEJBIM ITOKa3aTelleM, KOpEeHb HaTypalbHOM CTe-
IICHH, CTENeHb C PAl[MOHAJIbHBIM ITOKa3aTelleM, CTENeHb C ACHCTBUTENIbHBIM (BEIIECTBEHHBIM) ITOKa3aTe-
JeM, Jiorapum 4ucia, CHHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YHCIIA;

- YMETh ONEpPHUPOBATH MOHATHUAMHU: TOXKIECTBO, TOKAECTBEHHOE MpeoO0pa3oBaHue, ypaBHEHUE, HEPaBEH-
CTBO, CHCTEMa ypaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCTh YpaBHEHUM, HEPABEHCTB U CHCTEM, palllo-
HaJlbHble, HMpPpalMOHAJbHbBIC, IOKa3aTelbHblE, CTENEHHbIC, JOrapu(pMHUUECKHE, TPUTOHOMETPHUUYECKHE
yYpaBHEHUS, HEPABEHCTBA U CUCTEMbl; YMEHHE pellaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMbBI C TIOMOIIIbIO
pa3IMYHBIX IPUEMOB; pelIaTh YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM; IPUMEHATH ypaBHE-
HUSl, HEPAaBEHCTBA, UX CUCTEMBI I PELIEHUs] MaTeMaTUYeCKUX 3a/ad U 3a7jad U3 pasIMuHbIX oOsacTteit
HAYKU ¥ peaibHOMN JKHU3HU;

-yMeTh CBOOOJHO ONEpUpPOBATh MOHATUAMU: Tpaduk GyHKIUHU, oOpaTHast QyHKIUS, KOMIIO3ULIUSA QYHK-
Ui, nuHeitHas QyHKUMS, KBaJpaTHuHas (YHKIUS, CTeleHHass QYHKIUS ¢ IebIM MoKa3aTeleM, TPUro-
HOMETpHYecKre (PyHKINH, OOpaTHbIE TPUTOHOMETpUUECKHE (DYHKIMH, TOKa3aTeabHas U Jorapugmuye-
cKasi QYHKLUHU; YMEHHUE CTPOUTh TpapuKH (PyHKIIHIA, BBITOIHATH IpeoOpa3zoBaHus rpapuKoB (QyHKIIMIA;

- YMETb UCIOJIb30BaTh Tpapuku GYHKIUHN JUIsl U3YYEHHsI MTPOLIECCOB U 3aBUCUMOCTEH MpH PEIIeHUH 3a-
Jla4d U3 IpYrux y4eOHbBIX NMPEeIMETOB U U3 PeabHOM )KU3HU; BBIpaXkaTh (hOpMyIaMH 3aBUCUMOCTU MEXY
BEJIMYUHAMU;

yMEHHUE CBOOOIHO OINEPUPOBATH MOHATHSAMHU: YETHOCTh (DYHKLUH, NMEPUOAUYHOCTh (DYHKIIUH, OrpaHU-
YEeHHOCTh (DYHKIIMU, MOHOTOHHOCTbh (DYHKIIMH, SKCTpeMyM (pyHKIIHMU, HauOoblllee U HaUMEHbIIee 3Ha-
4yeHusl GYHKLIUHU Ha IPOMEKYTKE; YMEHHUE MPOBOAUTH HccieloBaHue (PYHKIINY;

YMEHHE HCIOJIb30BaTh CBOMCTBA U rpaduku QyHKUUN AJ pelIeHUs] YpaBHEHH, HEPABEHCTB U 3ajau C
napameTpamu; u300paxxaTb Ha KOOPJMHATHON MJIIOCKOCTH MHOKECTBA pEIlIeHUI ypaBHEHUH, HEPAaBEeHCTB
U UX CUCTEM;

- yMeTb CBOOOJIHO OMEpPUPOBATh MOHATUSAMH: MOCIEA0BATENbHOCTh, apupMeTHUECKas Mporpeccus, reo-
METpHYECcKas Iporpeccus, 0ECKOHEUHO yObIBaroIlasi FeoMeTpHUUECcKasi IPOrpecchs; yMEHHE 3a1aBaTh 110-
CJIEZIOBAaTENIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (hopMyI;
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- YMETh OIEpUPOBATh MOHATUSAMU: HENPEPbIBHOCTh (DYHKIMH, aCHMITOTHI Tpaduka QyHKIMH, IepBas U
BTOpasi MPOU3BOAHAs (PYHKINHU, TEOMETPUUECKUN B (PU3UYECKHI CMBICI IPOM3BOIHOMN, IIEPBOOOpa3Has,
OIpeIeIEHHBI NHTErpajl; yMEHHE HaXOqUTh aCUMITOTHI I'paduka GyHKLINN; YMEHUE BBIYUCIATh IPOU3-
BOJIHBIE CYMMBI, TPOU3BEICHHUS, YACTHOTO U KOMIO3MLIUU (DYHKIMI, HAXOJUTh ypaBHEHUE KacaTeIbHOU
K rpaduKy QyHKIIHNH;

YMEHHUE UCTOJI30BATh MPOU3BOAHYIO /ISl UCCIEN0BaHUS (QYHKIMN, I HAXOXKICHHUS HAWIYYIIETO pe-
IIEHUS B IPUKJIAJAHBIX, B TOM YKCJIE COLUATIBHO-9KOHOMUYECKUX U (PU3MUECKUX 3a]ladax, Ui onpezesne-
HUSI CKOPOCTH M YCKOPEHHMS; HaXOAUTh IJIOUIad U 00BbEMbI (PUTYp C TIOMOUIBIO MHTETpasia; MPUBOAUTD
IPUMEpPbl MATEMATUYECKOTO MOAEIMPOBAHHUS C TOMOLIbIO U (epeHINaTbHBIX YPAaBHEHUH;

- YMETh ONEPUPOBATH MOHITUSIMHU: KOMIIJIEKCHOE YHMCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U
apryMeHT KOMILJIEKCHOTO 4yKcia, popMa 3alnucy KOMIUIEKCHBIX yHcel (reoMeTpudeckas, TPUroHOMETpu-
yeckas U anredpanmyeckas); yMeTh IPOU3BOAUTE apu(METHUECKUE ICHCTBHS ¢ KOMIUIEKCHBIMHU YHCIIAMHU;
IIPUBOJUTH IIPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX YHCET;

- yMeThb CBOOOJIHO OIEpHUPOBaTH IMOHATHUSAMH: CpelaHee apupMeTHdecKoe, MeanaHa, HauOoibllee WU
HauMEHbIIIEEe 3HAYCHHUs, pa3Max, JUCIEPCUs, CTAHIAPTHOE OTKJIOHEHHWE IJI ONMCAHUS YHUCIOBBIX HaH-
HBIX; YMEHHUE HCCIIE0BAaTh CTATUCTUYECKUE JIaHHBIE, B TOM UYHCJE C IPUMEHEHUEM IpapuuecKuX METO-
JIOB U 3JIEKTPOHHBIX CPEICTB; IrpaUUYecKU HCCIIEAOBAaTh COBMECTHBIE HAOJIOJECHUS C IMOMOIIbIO JAHa-
IPaMM pacCeUBaHUs U JIMHEHNHOW pErpeccuy;

- YMeTh HaXOAWUTh BEPOSTHOCTU COOBITHH C HCIIOJIb30BAaHUEM I'papUuUeCKUX METOJOB; MPUMEHATh JIs
pemeHust 3aga4 (GOPMYIBI CIOKEHUS M YMHOXKEHHSI BEPOSTHOCTEH, (OpPMYIly MOJHOW BEPOSITHOCTH,
dopmyny bepHyiiu, koMOUHATOpHBIE (PAKTHI U POPMYJIBI; OLIECHUBATH BEPOSATHOCTH PEAIbHBIX COOBITHIA;
YMEHME OIEpUPOBATH MOHITUSMU: CiIydaiiHas BEIMYMHA, pacIpeleieHUe BEpOsSTHOCTEH, MareMaruye-
CKO€ OKUJAHUE, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE CIIy4yailHON BeMUYMHBI, GYHKLUU pacrnpeaese-
HUS ¥ IJIOTHOCTH PaBHOMEPHOTO, MOKA3aTeIbHOIO U HOPMAJIBHOTO Paclpe/leIeHU; YMEHHE HCIOJb30-
BaTh CBOWCTBA U3YyYCHHBIX paclpeieieHnuil Ui pelieHHs 3a/1a4; 3HAKOMCTBO C MOHSATHIMM: 3aKOH 0O0JIb-
IIMX YHMCEJ, METO/bl BHIOOPOYHBIX MCCIEIOBAaHUI; YyMEHHE NPUBOJUTH MPUMEPHI NMPOSBICHUS 3aKOHA
OOJIBIINX YHCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSAX;

- yMeTh CBOOO/IHO ONEpPUPOBATH MOHIATHAMH: TOUKA, IpsSAMas, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY,
IUIOCKUH YTOJI, IBYTPAaHHBIA YroJ, TPEXTPAHHBIN YroJl, NEPECEKAIOIINECs, apajlIeIbHbIE U CKpElUBa-
IOLIUECS MPsIMbIE, MAapAJJIEIbHOCTh U MEPHEHIUKYJISPHOCTD NPSAMBIX M IUIOCKOCTEH, yroja Mexay nps-
MBIMH, YTOJl MEKIY IPSIMON M MJIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTSIMM; YMEHHME MCIIOJIb30BaTh IPU pe-
IIEHUH 3aJa4 U3y4eHHbIe (PaKThl U TEOPEMbl IUIAHWUMETPHUM; YMEHHUE OLIEHHWBATH pa3Mepbl 0OBEKTOB B
OKpPYXKalOIllEM MUPE; YMEHHUE ONEPUPOBaTh MOHATUSAMU: MHOTOTPAaHHMK, CEYEHHE MHOTOIPAaHHUKA, Tpa-
BUJIbHBI MHOTOTPAaHHUK, IPU3Ma, IUpaMua, GUrypa u moBEpXHOCTh BpaIEeHUs], IUIUHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa MOBEPXHOCTH, CEYEHUs KOHYCa M IWIIMHApA, apajljeabHble OCH WM OCHOBAaHHIO, Ce-
YeHHe 11apa, MII0CKOCTh, Kacarouascs chepsl, WINHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHUE MHOTOT paH-
HUKa, 1300pa)kaTb MHOTOTPAaHHUKH, (PUTYPBI M TIOBEPXHOCTH BPALICHUS, UX CEYCHHUS, B TOM YHUCIIE C IO-
MOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE MPUMEHATH CBONCTBA FEOMETPUUECKUX (DUTYpP, CAMOCTOSITENILHO
(bopMynHUpoBaTh ONpeAeTIeHUs U3ydaeMbIX (UTyp, BBIIBUTATh TUIOTE3bI O CBOMCTBAX M MPU3HAKAX I'€O-
METpUYECKUX (QUTyp, 0OOCHOBBIBATH MJIM ONPOBEpPraTh UX; yMEHHE MPOBOAUTH Kiaccudukaiuo Guryp
0 PA3JIMYHBIM [TPU3HAKAM, BBIIOJHATH HEOOXOAUMBIE JONOIHUTEIbHbIE TOCTPOCHHUS;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHITUIMHU: ILIOWAAb UTYpPbI, 00beM (QUryphl, BETUYHHA YyIJa, pac-
CTOSIHME OT TOYKHM JI0 IIOCKOCTH, PACCTOSTHUE MEXAY INPSAMBIMH, PACCTOSTHUE MEXAY IJIOCKOCTSAMH,
oAb cepsbl, IUIONIaAb TOBEPXHOCTH MUPAMUIbI, TPU3MBI, KOHYCa, HWIMHJIpa, 00beM KyOa, IpsMo-
YrOJIBHOTO Napajulelenunea, NMpaMusl, IpU3Mbl, IUINHAPA, KOHYCa, 1apa; YMEHUE HAXOAUTh OTHO-
nieHne 00beMoB MOJOOHBIX GUTYD;

- YMeTh CBOOOJHO ONEpUpPOBATh MOHATHAMM: JBI)KEHHE, MapaJliebHbII IePeHOC, CUMMETpUs Ha TUIoC-
KOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue Mo100us, MoAo0HbIe (HUTYPBI; YMEHUE paclo3Ha-
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BaTh PAaBHbIC U M0J00HBIE (PUIYPBl, B TOM YUCIIE B IPUPOJE, UCKYCCTBE, apXUTEKTYpPE; YMEHUE UCIIOJIb-
30BaTh N€OMETPUUYECKHE OTHOILIECHHUS, HAaXOAUTh I'€OMETPUUYECKHE BEIWYMHBI (AJIMHA, YroJl, IJIOUIajb,
00BbEM) MPH peIIeHUH 3a]1a4 U3 APYrUX y4eOHBIX IPEIMETOB U U3 pealbHON KU3HHU;

- YMETb CBOOOJHO OTIEPHPOBATH MOHATUSMU: IPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI
TOYKH, KOOPAUHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOpa
1o 6a3ucy, CKaJsipHOE NMPOU3BEAECHUE, BEKTOPHOE IPOU3BEICHUE, YIOJI MEXKIAY BEKTOpaMM; yMEHHE HC-
II0JIb30BaTh BEKTOPHBIA M KOOPAMHATHBIN METOJ JUIsl pellieHHs] FeOMETPUUECKUX 3a/ad U 3a/1a4 Jpyrux
y4eOHBIX MPEAMETOB; ONEPUPOBATh MOHATHUAMM: MaTpula 2x2 u 3x3, onpeAeanTeah MaTPULbL, TEOMET-
PUUECKUI CMBICI OIPEAETUTENS;

- YMETb MOJIEJINPOBATh PEAJIbHbIE CUTYAI[MHU Ha SI3bIKE MATEMATUKH; COCTABIISATh BhIPAXKEHUSI, yPAaBHEHHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ[auy, UCCIIE0BAaTh IOCTPOSHHBIE MOJIENIN C UCIIOJIb30BaHUEM
anmnapara anaredopbl, HHTEPIPETUPOBATh MOJIYYEHHBIH PE3yJbTaT; CTPOUTh MAaTEMAaTUYECKHUE MOJEIU C
IIOMOIIBI0 TEOMETPUYECKUX MOHATHH U BEJIMUUH, PelIaTh CBA3aHHbIE C HUMHU IIPAKTUYECKHE 3a/1aul; CO-
CTaBJISITh BEPOSTHOCTHYIO MOJIENb U MHTEPIPETUPOBAThH MOJYUYEHHBIH PE3yNbTaT; peliaTh MNPUKIIaJIHbIE
3aJa4ud CpeCTBAaMHM MAaTeMaTHYECKOro aHajiu3a, B TOM YHCJE COLMAIbHO-?KOHOMHYECKOIO U (u3nye-
CKOI'0 Xapakrepa;

- yMeHHe BbIOMpPATh MOAXOIAIIMNA METOJ JUIsl PEeLIeHMs 3a7auy; TOHUMaHUe 3HaYMMOCTH MAaTeMaTUKH B
U3YYE€HUU IPUPOJHBIX U OOILECTBEHHBIX MPOLIECCOB U SBJIECHUIN; YMEHUE paclo3HaBaTh MPOSIBICHUE 3a-
KOHOB MaTeMaTUKU B UCKYCCTBE, YMEHUE MPUBOIUTH IPUMEPBl MATEMATUYECKUX OTKPBITUI POCCUICKOM
Y MUPOBOM MaTeMaTU4eCKON HAyK1

- YMETb ONEpUPOBaTh NOHATUAMU: pallMoHalbHas QYHKIMA, [TOKa3aTelbHas QYHKIUs, CTeleHHas QyHK-
s, JorapupmMuydeckas GyHKIUs, TPUTOHOMETpUIECKUe (YHKINHU, OOpaTHbIe (PYHKIINH, YMEHHUE CTPO-
UTb TpaQUKH U3yYEHHBIX (DYHKIMH, NCIOIB30BATh IPpaUKU MPU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH,
IpU PEeLICHUH 3a7]ad U3 JPYTUX yueOHBIX MPEIMETOB U 3a/1a4 U3 peajbHOU JKU3HM; BbIpaxarb GpopMyia-
MU 3aBUCUMOCTH MEXAY BEIMUNHAMU;

- YMETb ONEpPUPOBaTh MOHATUSMU: TOKIECTBO, TOKIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE, HEPaBEH-
CTBO, CCTEMA ypaBHEHUN M HEPABEHCTB, PaBHOCWJIBHOCTb YPaBHEHUI, HEPABEHCTB U CHUCTEM, palyo-
HaJlbHbIE, HppalMOHalbHbIE, IOKa3aTelIbHbIE, CTENEHHbIE, Jorapumuueckue, TPUTOHOMETPUUYECKUE
YPaBHEHHs, HEPABEHCTBA M CUCTEMbI;, YMETh PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pa3IUYHBIX IPUEMOB; pellaTh YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTPOM; MPUMEHSTh ypaBHe-
HUSI, HEPAaBEHCTBA, UX CUCTEMBI JUIS PEUICHUs MaTeMaTHMUYeCKUX 3aad M 33/a4 U3 Pa3InyHbIX oOsacTen
HayKHU U PEAIbHOW KU3HH;

- YMeTh CBOOOJHO ONEpUPOBaTh MOHATHAMM: JIBM)KEHUE, NapalljIeNIbHbIN MepeHoC, CUMMETPUS Ha IUIoC-
KOCTH U B IIPOCTPAHCTBE, IIOBOPOT, IpeoOpa3oBaHue 1Moaoous, NoJoOHbIe PUTYpPbI; YMETh paclio3HaBaTh
paBHbIe U MOJI00HBIE (GUTYPHI, B TOM UYHUCIIE B IPUPOJAE, UCKYCCTBE, apXUTEKTYpE; YMETh HCIIOJIb30BaTh
reOMETPUUYECKHE OTHOUIEHMS, HAXOJUTh T'€OMETPUUYECKUE BEIMUYMHBI (UIMHA, yroJl, IUIOIIaab, 00BEM)
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3 PEATbHON KU3HU

- YMETh ONepUpOBaTh MOHATHIMH: pallMOHAJIbHBIE, UPPAaLlMOHANIbHBIE, ITOKa3aTeIbHbIe, CTENICHHbIE, JIO-
rapupMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATh MOHATHSAMH: MPSAMOYrOJbHAs CHUCTEMa KOOpIAMHAT, KOOPAMHATHI TOUYKH, BEKTOP,
KOOpAMHAThl BEKTOPA, CKAJISIPHOE MIPOU3BENECHUE, YTOJl MEXY BEKTOPAMH, CyMMa BEKTOPOB, ITPOU3BEIE-
HUE BEKTOpa Ha YHMCIIO; HAXOAWUTH C MOMOIIbIO M3Y4EHHBIX (OPMYyN KOOPAMHATHI CEpEAMHBI OTPE3Ka,
paccTosHUE MEKIY ABYMs TOUKaMHU

- YMeTh CBOOOJTHO OIEpPUPOBATh MOHATUAMU: TpapuK PpyHKUINU, oOpaTHast QYHKIUSA, KOMIO3UIMS QYyHK-
Ui, nuHeitHas QyHKIMA, KBaapaTUyHast (QyHKIMS, cTerneHHass QyHKIHS ¢ IeJIbIM I0Ka3aTeneM, TPUTo-
HOMEeTpHYeckre (PpyHKIMH, OOpaTHbIE TPUTOHOMETpHUecKHe (DYHKIMH, TOKa3aTeabHas U Jorapugmuye-
cKasi QYHKLUHU; YMETh CTPOUThH IrpaduKu (PYHKIUH, BBITOIHATE peoOpa3oBaHus rpadukoB GyHKIUH;
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- YMETh HUCIOJIB30BaTh TpapuKu QYHKIHMHA JJIsT U3YYCHUS MPOILIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a-
Jad U3 APYruX y4eOHBIX MPEAMETOB U U3 pealbHON KU3HU; BBIPAKATH (DOPMYIIaMU 3aBUCUMOCTH MEXKTY
BEJIIMYMHAMU;

- CBOOOJTHO ONIEPUPOBATH MOHATHSIMH: Y€THOCTh (DYHKIIUH, TIEPUOIUIHOCTh (DYHKIIUH, OTPAaHUYCHHOCTH
(GYHKIIMA, MOHOTOHHOCTh (PYHKITUH, SKCTpEeMyM (DYHKIMH, HAauOOJIbIlIee U HAMMEHbBIIIEe 3HaUYeHUs PyHK-
[[UU Ha IPOMEKYTKE; YMETh IPOBOJIUTH UCCIICOBaHNE (DYHKIINU;

- YMETh HMCIOJIL30BaTh CBOWCTBA U TpapuKu (PYHKIUH Ui pelIeHUs] YpaBHEHUI, HEPABEHCTB U 3a]1a4 C
napaMeTpaMu; u300paxarh Ha KOOPJAMHATHOHN TIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHH, HEPABEHCTB
U MX CHCTEM

- YMETh MCIOJIb30BaTh MPH PEIICHUU 33734 U3ydyeHHBbIC ()aKThl U TEOPEMBI TUTAHUMETPUH; YMEHHUE OIle-
HUBATh pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUpa

- YMETh OIEPUPOBATH MOHATUSMU: JIBFOKEHUE B MTPOCTPAHCTBE, MOJO0HBIC (PUTYPHI B MPOCTPAHCTBE; HC-
NI0JIb30BATh OTHOILICHHE TUIOIAACH TOBEPXHOCTEH  00BEMOB TIOJJOOHBIX (UTYP TIPU PEIICHUU 3a/1a4;

- YMETh BBIYUCIIATH T€OMETPUUYCCKUE BEIUYHMHBI (IJIMHA, YTOJI, IUIOMAa s, 00BEM, IIONAJb TTOBEPXHO-
CTH), HCIIOJIb3YSI U3YYEHHBIC (POPMYIIBI U METOJIBI.

2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJIBHOM JACHUILIAHBI
2.1. O0beM TUCHUILIMHBI U BUbI y4eOHOH padoThI

Buj y4eOHoii padoThI Oovem 6 uacax
O0beM 00pa3zoBaTeIbHOM NPOrPaMMBbI JUCHUIIIMHBI 258
B T.Y.

OcHoBHoOe coepxxaHue 178
BT. 4.:

TEOpPEeTUYECKOe 00yIeHNE 109
NPaKTUYECKHUE 3aHATHS 65
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEPKaAHME (COaep/KaHNe TPUKJIATHOTO 56
MOIYJIs1)

BT. 4.:

TeopeTuiecKkoe o0ydeHue 4
MPAKTUYECKHUE 3aHSITUS 52
KoncyabTanun 4
IMpomeskyTounasi arrectamust (3xk3amen) — 1,2 cemectp 24
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObPA30OBATEJIbHOE CMK
_ YYPEXIEHME BBICIIET'O OBPA30BAHVII PIYTUC
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA» o 12
ucm

2.2. TemaT4yecKHMi IJIAH U COJAEPKAHME JUCHMIIIIMHBI

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

HaumeHnoBaHnue pa3ae- . Oo0bem yacoB | Popmupyemble
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, IPUKJIATHOMI
JIOB U TeM KOMIIeTEeHI[UH
MOIYJIb (IIPH HAJTUYHM)
1 2 3 4
OcHoBHoOe coep:kanue
Paznen 1. IloBTopenue
Kypca MaTeMaTHKH OcC-
HOBHOM IIKOJIBI
Tema 1.1 Cogepxanue yueOHOT0 MaTepuana 2
Ilens u 3amaun MmaTematu- | bazoBbie 3HaHUS 1 YMEHUS [0 MaTeMaTUKe B TPO(ECCUOHATIBHONM U B TIOBCETHEBHOM
KU TPU OCBOCHUU CHEIH- | IeATENBHOCTH.
QITBHOCTH KomOuHMpoBaHHOE 3aHATHE
Tema 1.2 Coneprkanue y4eOHOro MaTepuana 2
Yucna wu  BbluMcaeHMA. | JIeHCTBUS HAJ MOJTOXKUTETBHBIMUA U OTPUIIATEIILHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U
Belpaskenuss u npeobOpa- | AeCATHYHBIMU APOOSIMHU. OK 01.
30BaHUsA JeiicTBus co creneHs MU, GOpMYIIbl COKPALLIEHHOTO YMHOXEHHUS.
KomMmOuHupoBaHHOE 3aHATHE
Tema 1.3. IIpodeccrnona/IbLHO-OPHMEHTUPOBAHHOE COAEpPKAHUE (CoAepKaHMe NMPHUKJIIATHOIO 4
['eomeTpus Ha TUIOCKOCTH | MOYJISA)
Bunbl mnockux GUryp v ux miomas.
[TpakTHKO-OpUEHTHPOBAHHBIE 337]a4l B Kypce T€OMETPHH Ha IJIOCKOCTH
[IpakTHueckoe 3aHsATHE
Tema 1.4 Coneprkanne y4eOHOT0 MaTepuana 2

HpOLICHTHBIC BBIYMCIICHUA

HpOCTBIe MMPONLCHTHI, Pa3HbIC CrIoco0bI UX BhIUKCIICHUS. CIIOXKHEIC MMPOLCHTLIL

12




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

VYpaBHEHHsT U HEpaBeH-
CTBa

JluneiiHble, KBaApaTHBIC, APOOHO-IMHEHHBIC yPAaBHEHUS U HEPABEHCTBA

[IpakTrueckoe 3aHsaTHE

Tema 1.6
Cucrembl ypaBHEHUH U
HEPaBEHCTB

Copepxanue yueOHOro MaTepuana

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

KomOunupoBanHoe 3anstue

Tema 1.7
Bxo1HOM KOHTPOJIb

Coneprkanue y4eOHOro Matepuana

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

KonrponsHas pabora

Paznen 2 Ilpsimble u
IUIOCKOCTH B TPOCTPaH-
CTBe

Tema 2.1.

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

Cogepxanue yaeOHOT0O MaTepuana

Hpez[MeT CTCPCOMCTPHUU. OCHOBHBIC TOHSATHS (TOLIKa, npsamagd, IIIOCKOCTb, IIPO-
CTpaHCTBO). OCHOBHBIE aKCHOMBI CTCPCOMCTPHU. HepeceKafomHec;I, napaJijICJIbHBIC
N CKPCIIMBAIOIIHECA IPSMBIC. HpI/ISHaK M CBOMCTBO CKpCHIUBAOIINUXCA TPAMBIX.

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

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

[Tapannensubie npsimast ¥ wiockocts. Onpenenenue. [Ipusnak. CpoiicTBa (¢ 10Ka3a-
tenbeTBoM). Ilapannensubie miaockoctu. Onpenenenue. [Ipusnak. CpoiictBa (¢ 1o-

OK 01.

13




DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObPA30OBATEJIbHOE CMK
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«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA 1 CEPBUCA»
Aucm 14

IUIOCKOCTEN

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

KomMmOuHupoBanHoe 3aHstue

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

Coneprxkanue y4eOHOro MaTepuana

IlepnenaukymspHsle npsaMsie. [lapamienbasie npsmble, TEPIEHAUKYIIPHbIE K ILIOC-
koctu. [Ipu3Hak NEPHEHIUKYIAPHOCTH MPAMOM M IUIOCKOCTH. JlOKa3aTesbCTBO.

KOCTeit [lepnienaukynsap u HakioHHadA. [leprnenaukynspHble miockocTu. [Ipu3Hak neprneH-
TUKYISPHOCTHU TUIOCKOCTeH. Jloka3zaTenbeTBo.
PaccTosiHus B mpocTpaHcTBe
KomOuHupoBanHoe 3aHsTue

Tema 2.4. Coneprxkanue y4eOHOro Marepuana

Teopema o Tpex meprneH-

TeopeMa 0 TpeX IMEPICHAUKYIIIpax. Z[OKa3aTeHBCTBO. Yron MCKIAY HpHMOﬁ " IJI10C-

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

[TapamieneHble, nEpneH-
JUKYJIApHBIE, CKpeIluBa-
IOIIUECS IIPSIMBIE

MO/YJIfA)

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

HpaKTI/ILIeCKOC 3aHATUC

Tema 2.6.

Pewenne 3amau. Ilpsmeie
U IUJIOCKOCTH B MPOCTPaH-
CTBE

CogepxaHuie yaeOHOTO MaTepuana

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

KonrponbHas pabora
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«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA 1 CEPBUCA»
Aucm 15

Pazgen 3. Koopaunartbi
H BEKTOPbI

Tema 3.1
JlexapToBbI KOOpAUHATHI B

Conepixanue yyeOHOro MaTepuaia

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

npoctpancTBe.  Paccros- | Paccrosinue Mexay AByMsl TOUKaMH, KOOPJIMHATHI CEPETUHBI OTPE3Ka OK 01
HUC MEXAY NBYMs TOUYKa- | KoMOMHHUPOBAHHOE 3aHSTHE

mu. KoopauHnatel cepeau-

HbI OTpe3Ka

Tema 3.2 Coneprxkanue y4eOHOro Marepuana OK 01.

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

BexTops! B npoctpancTBe. Cll0)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha yucio. Kommianapusie BekTopsl. CKaspHOe Ipou3BeieHue BEeKTopoB. Pasnoxe-
HUE BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BeKkTopaM. KoopauHarsl BEKTOpa, CKasp-

BEKTOPOB HOE MPOMU3BEJICHNE BEKTOPOB B KOOPJMHATAX, YIOJI MEXAY BEKTOPAMHU, YOI MEKIY
MPSIMOM U MJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSMHU. Y paBHEHHE TUIOCKOCTU. ['eomeT-
PUYECKUI CMBICH ONpEAEIIUTENs 2X2
KomMmOuHupoBaHHOE 3aHsTHE

Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NMPHUKJIATHOIO

[IpakTuko- MO/YJIfA)

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

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

HpaKTI/ILIeCKOC 3aHATUC

Tema 3.4
Pemenue 3amau. Koopau-
HAThI 1 BeKTOpBI

Conepxxanue yuaeOHOro MaTepHasa

JlexapToBbl KOOpAMHATHI B MpocTpaHCTBE. BekTopsl B mpocTpancTBe. CliokeHHue U
BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. KomIuianapHble BEKTOPHI.
CkansipHOE NPOU3BEACHUE BEKTOPOB. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIaHAp-
HbIM BekTopam. IIpocreiimme 3amaun B koopauHartax. KoopanHaTel BeKTOpa, pac-
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Aucm 16

CTOSIHME MEXy TOYKaMH, KOOPJAMHATHI CEPEIUHBI OTpE3Ka, CKaJsipHOE MpOoU3Beze-
HUE BEKTOPOB B KOOpPJMHATAX, YroJI MEXAY BEKTOpaMH, YroJl MEXIy NpsAMOMl u
IJIOCKOCTBIO, YTOJ MEKIY IUIOCKOCTSIMU

Konrponbnas padora

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

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

Cogepxanue yueOHOro MaTepuana

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

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.2

OCHOBHBIE  TPUTOHOMET-
pUYECKHE TOXKIECTBA.
DopMyIIsl IPUBEACHUS

Cogepxanue yueOHOTO MaTepraa

Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTE€HC YTJIOB O U
- o.. DopMyIIbI MPUBEACHUS

KomMmOuHupoBaHHOE 3aHsTHE

Tema 4.3

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

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

Cogepxanue yaeOHOT0O MaTepuana

Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoWHOro yria. @opmysibl MOJOBUHHOTO yria. [IpeoOpazoBaHus CyMMBbI TPUTOHO-
MeTpuyecKuX (DYHKUIMN B IpPOU3BENEHUE U MPOM3BENEHHUS B CyMMy. BolpakeHue
TPUTOHOMETPUUECKUX (PYHKIIMH depe3 TaHTeHC MOJOBHUHHOIO aprymeHnTa. [IpeoOpa-
30BaHMS IPOCTEUIINX TPUTOHOMETPUUYECKHUX BBIPAKECHUM

KomMmOuHMpoBaHHOE 3aHsTHE

Tema 4.4
@DyHKIMK, UX CBOWCTBA.

CogepxaHue yaeOHOT0O MaTepuana

OO6nacTp omnpeneneHuss 1 MHOXKECTBO 3HaueHUil (yHkiuil. YETHOCTH, HEUETHOCTD,

OK 01.
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Cnoco0Onl 3amaHusi (QyHK-
05051

nepuoauyHOCTh GyHKIMNA. CriocoObl 3a1anust PyHKITUH

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.5
Tpuronomerpuueckue
(GyHKIMHU, UX CBOWCTBA M

Conepxanue yaeOHOro MaTepraia

OO6nactp ompenereHUs W MHOXKECTBO 3HAYEHUH TPUTOHOMETPUUECKUX (QYHKIUH.
YérHocTh, HEYETHOCTD, IEPUOTUIHOCTh TPUTOHOMETPUYECKUX (QyHKIMI. CBOHCTBA

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

[IpeoOpazoBanue rpadu-
KOB TPUTOHOMETPHUYECKHX

CikaTtue u pacTsbkeHre rpaduKoB TPUTOHOMETPHUECKUX (YHKITHIA.
[TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

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

CTBCHHBIX IIPOLIECCOB C

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

MIOMOIIIBIO rpadMKoB | Jadax
byHKINH [TpakTHdeckoe 3aHsATHE
Tema 4.8 Coneprxkanue yaeOHOro MaTepuana

OOpaTHble  TPUTOHOMET-
pudeckue QyHKIUU

OO6patHble TpuroHoMerpuyeckue GyHkiuu. Mx cBoiicta u rpapuku

KomMmOuHupoBaHHOE 3aHsTHE

Tewma 4.9 Tpuronomerpu-
YEeCKUE YpaBHEHUS U He-
paBeHCTBa

Conepxxanue yqaeOHOro MaTepHrasia

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

[Ipocreiinive TPUrOHOMETPUUECKUE HEPABEHCTBA

Komb6uH1poBaHHOE 3aHATHE.
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Tema 4.10
CucreMbl TPUTOHOMETPH-
YECKUX ypaBHEHUM

Copepxanue yueOHOro MaTepuana

CucreMbl MIPOCTEHIINX TPUTOHOMETPUYECKUX YPaBHEHUN

KomOuHupoBanHoe 3aHsTue

Tema 4.11

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

Conepxanue yueOHOTO MaTepuaia

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHHUHl. Pelenue TpuroHnomerpuye-
CKUX YpaBHEHMH U HEPABEHCTB B TOM UYHCJIE C UCIIOJIb30BAHUEM CBOMCTB (DyHKIIHMH.

KonTponbnas pabota

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

[TousiTHE  MPOW3BOIHOM.
QopMynsl U mpaBUiIa
b depeHIIMpOBaHUS

OrnpesenieHne YMCIOBOM TIOCIEIOBATEIFHOCTA U CIOCOOBI ee 3amanus. CBoOMCTBa
YHUCIIOBBIX TOCINIe/ioBaTeIbHOCTEH. OnpeneneHne mpeaeiaa IOoCIeI0BaTeIbHOCTH.
Brruncnenue mpeaenoB nocnenoBatenbHocTeil. [Ipenen dyHKImu Ha OGECKOHEUHO-
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ctu. [Ipenen dbynkumm B Touke. Ilpupamenue aprymenta. [Ipupamenne GyHkmum.
3agauu, TPUBOAIINE K OHSATHIO TPOU3BOAHON. Onipenenenrne npou3BOIHON. AJro-
PUTM OTBICKaHUS TTPOU3BOTHOM
KombunupoBanHnoe 3ansitue
Tema 6.2 Coneprxkanue y4eOHOro MaTepuana

[IpounsBoaHbIe CyMMBI,
pPa3sHOCTH TMPOU3BENIECHUS,
YacTHOTO

Dopmyinsl quddepennuponanus. [Ipasuna nuddepennrpoBanus

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.3

[IpousBoaHbIE  TPUTOHO-
METPUYECKUX  (DYHKITHA.
[IpousBomHass  CIOXKHOMN

byHKIIUN

Cogepxanue yueOHOTo MaTepuana

Omnpenenenne cinoxHoi ¢(yHkuu. [Ipon3BogHas TPUTOHOMETPHUYECKUX (DYHKITHIA.
[IpousBoaHas CIIOKHOW (QYHKIUN

KombOunupoBanHoe 3anstue

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

Cogepxanue yueOHOT0O MaTepHraa

[Tonstne HenpepsiBHON (yHKIMU. CBOMCTBA HENpepbIBHOW QPYHKIMU. CBSA3b MEXTY
HENPEPBIBHOCTHIO U U depeHINpyeMOCThI0 QYHKIIUM B TOUKE. AJITOPUTM pelie-
HUS HEPABEHCTB METOJIOM MHTEPBAJIOB

KombOununpoBanHoe 3aHsTHe

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

Coneprkanue yaeOHOro MaTepuana

['eomeTpuyeckuii CMBICI MPOU3BOJHON (DYHKIIMH — YIJIOBOM KOX(QHUIMEHT Kaca-
TEJIbHOM K rpaduky GyHKIMM B TOUYKE. YpaBHEHHE KacaTelbHOH K rpaguky (yHK-
M. AJITOPUTM COCTaBIJIEHUS YpaBHEHHs KacaTelbHOM K rpaduky GpyHKimn y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.6
DU3NYECKUI CMBICHT TPO-
W3BOJIHOM B Tmpodeccuo-

Coneprkanne ydeOHOT0 MaTeprana

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

HpaKTI/I‘IeCKOG 3aHATHUC

Tema 6.7
MOHOTOHHOCTbH (PYHKIIHH.
Touku 3KcTpEMyMa

Copnepxanue yueOHOro MaTepuana

Bospacranue u yobiBaHMe (YHKIUHU, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS (PyHK-
LIUN 3HAKy Npou3BOAHOM. [IoHATHE IPOU3BOAHON BBICHIETO NOPSAJKA, COOTBETCTBUE
3HaKa BTOPOM MPOW3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OoTpe3ke. 3aja-
Y1 Ha MAaKCUMYM U MUHUMYM. [IOHSITHE acCUMIITOTHI, CIOCOOBI MX OIpeeIeHus . All-
TOPUTM HCCIIEI0BaHUs (YHKLUU U NOCTPOCHUs ee rpaduKa ¢ IOMOIIBIO IPOU3BO/I-
HOM. [IpoOHO-MHelHas pyHKIHS

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 6.8
UccnenoBanmne ¢GyHKIMMA
U TIOCTpOEHUE rpapuKoB

Coneprxkanue y4eOHOro Matepuana

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

KomMmOuHHupoBaHHOE 3aHsTHE

Tema 6.9 Haubonbiee u
HarMeEHbIIIee 3HAYEHUS

byHKIIUN

Coneprxkanue yaeOHOTro MaTepuana

Haxoxnenne HanOOJBbIIEro U HAMMEHBIIEro 3HaYeHUH (YHKLUH, TOCTPOEHUE Ipa-
(MKOB MHOTOUWIEHOB € UCIIOJIb30BAaHUEM alapaTa MaTeMaTHYeCKOTO aHaINU3a

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.10

Haxoxnaenume onTuManb-
HOT'0 pe3yJibTata ¢ MOMO-
b0  IPOM3BOJHOW B
MIPAKTUYECKUX 3a7a4ax

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

Haumensbiiee n Haubosbiiee 3Ha4eHHe (PyHKIUN

HpaKTI/ILIeCKOC 3aHATUC

Tema 6.11

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

CopepxaHue yaeOHOTO MaTepHualia

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

KonTponbnas pabota
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Pazpen 7.
MHOrorpaHHUKM M TeJja
BpallleHUs

Tema 7.1
Bepmmnbl, pebpa, rpanu

Conepxanue yaeOHOro MaTepuaia

[Tonsitme MHOTOrpaHHUKA. Ero aJeMeHTHI: BepIIuHbI, pedpa, rpanu. {uaronans. Ce-

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

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

[Tonsitue mpusmsbl. Ee ocHOBaHust 1 OokoBble rpaHu. Bricota mpusmsl. [Ipsmas u
HakJIOHHas npusma. [IpaBunbHas npusma. Ee ceuenue

KomMmOuHupoBanHoe 3aHsTHe

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

Cogepxanue yueOHOTro MaTepuala

[Tapannenenunen, cBoiicTBa MPSMOYTOJILHOTO Napasienenunena, kyo. Ceuenue Ky-
0a, mapajienenuneaa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.4

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

Coneprkanue yaeOHOro MaTepuana

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

KomMmOuHupoBaHHOE 3aHsTHE

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

Cogepxanuie yaeOHOT0O MaTepuana

[Tnomanb 60KOBOM U MOJTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI

KomMmOuHMpoBaHHOE 3aHSTHE

Tema 7.6
Cummerpuss B KkyOe, ma-

CogepxaHue yaeOHOT0O MaTepuana

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

OK 01.
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paieiacnuneac, IpusMeE,
ImupaMuac

JCICnuIeac, mpusmMe, mupaMuac

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 7.7
[Ipumepsl cummeTpuil B

IIpodeccnonaibHO-OpMEHTHPOBAHHOE COJepKaHUE (ColepKaHMe MPUKIATHOTO
MOYJIs1)

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

[IpaBuiibHBIE MHOTOTpaH-
HHUKH, NX CBOHCTBA

ITonsTHe IMPpaBUJIbHOI'O MHOTOT'paHHHKaA. CBoiicTBa IMPpaBUJIbHBIX MHOTOI'PaHHUKOB

HpaKTqucxoe 3aHATHUC

Tema 7.9

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

Cogepxanue yueOHOTo MaTepuana

[Mwinnap u ero snemenTsl. CedyeHue HUIMHIPA (MapajuleIbHOE OCHOBAHUIO U OCH).
PazBeprka mmimHIpa

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.10
Konyc, ero cocraBmusito-
mue. CeueHne KoHyca

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJAepKaHUe (ColepKaHMe NMPHUKJIATHOIO
MOYJIST)

Konyc n ero anemenTsl. Ceuenne KoHyca (mapauieIbHOE OCHOBAHUIO U MTPOXOALIee
yepes BEpIIMHY), KOHWYecKue ceueHus. PazBepTka koHyca

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.11
VYceuennslii konyc. Ceue-
HHUE YCEeYEHHOTO KOHYyca

Coneprkanue y4eOHOro MaTepuana

Y cedeHHbIH KOHYC. Ero 06pa3y10u1a;1 u BeicoTa. CeueHue YCCUCHHOI'0 KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.12
[ap u chepa, ux ceueHus

Conepxxanue yqaeOHOro MaTepHrasia

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

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 7.13

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

Copepxanue yueOHOro MaTepuana

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

KomMmOuHupoBanHoe 3aHsTHe

Tema 7.14
OO0beMbl U MJIOLWAAU TO-
BEPXHOCTEH Tell

Coneprxkanue y4eOHOro Marepuana

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

KomOuHupoBanHoe 3aHsTHe

Tema 7.15
KoMmOuHanmm MHOTOTrpaH-
HUKOB M T€JI BPaIICHUS

Cogepxanue yueOHOro MaTepuana

KOM6I/IHaL[I/II/I IrCOMCTPHUUCCKUX TCJI

IIpakTHueckoe 3aHsaTHE

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

Coneprkanue y4eOHOro MaTepuana

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

HpaKTI/IquKOC 3aHATUC

Tema 7.17

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

Coneprkanue yaeOHOro MaTepuana

OO0BEeMEBI U mIomajan MOoBEPXHOCTU MHOTOTPAHHHUKOB 1 TCJI BpallICHUA

KonTponbhas pabota

Paznea 8.
IlepBooGpa3nass  QyHK-
MU, ee IPUMEHEeHH e

Tewma 8.1
[TepBooOpa3Has pyHKIINH.
[TpaBuiia HAaXOKJICHUS

Conepxxanue yqaeOHOro MaTepHrasia

3aaya 0 BOCCTAHOBJIEHWH 3aKOHA JBM)KEHHUS 110 W3BECTHOM ckopocTu. [loHsitue un-
terpupoBanusa. O3HaKOMIIEHUE C MOHATUEM MHTErpasia U nepBooOpa3Hoit it QyHK-

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

Tewma 8.2 Coneprxkanue y4eOHOro MaTepuana

[liomane  KpUBOJIMHEN-
HOU Tpanenuu. dopmyna
Herorona — JleitOHuma

3ajauun, NpUBOJAIIME K TOHSATUIO OMPENETIEHHOTO HHTErpajga — O BBIYUCICHUU TIIO-
a1 KPUBOJUHEHMHOM Tparneiuu, o nepeMeieHnu Touku. [lonstue onpeaenéHHOro
uHTerpajga. ['eomMeTpuueckuii M (U3HYECKUI CMBICT OINPEACICHHOTO HWHTETpasa.
®opmyna HetoTona— Jleitbnuiia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.3
Heonpenenennsiit u
ONpEAEICHHbIA HHTErpa-
JIBI

Cogepxanue yueOHOTo MaTepuana

ITousTue HCOMMPCACIICHHOIO MHTCTpaJia

KomMmOuHupoBaHHOE 3aHsTHE

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

Coneprkanne y4eOHOro MaTepuana

FGOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O UHTETpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.5
OnpeneneHHbIl MHTETpal
B )KU3HU

IIpodeccnonanbHO-OpMEeHTHPOBAHHOE CO/lep:KaHue (coAepKaHue NMPHUKJIATHOIO
MO/1YJIfA)

['eomeTpuueckuii cMbIci onpeaeneHHoro nurerpana. ®opmyna Hetotona - JleliOHu-
1a.

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

[IpakTHueckoe 3aHsATHE
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Tema 8.6 Coneprkanue ydeOHOro Marepraa

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

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

KontponsHas padora

Pazpnen 9.
Crenenu u xkopHu. Cre-
neHHast QyHKUMSA

Tema 9.1
Crenennas ¢yHKIUS, ee
CBOMCTBA

Cogepxanue yueOHOTo MaTepuana

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

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 9.2
[IpeoOpa3oBanue  BbIpa-
JKEHUH C KOPHSIMH N-0i
CTETIeHU

Cogepxanue yueOHOT0 MaTepuana

[IpeobpazoBanue uppanvoHaIbHBIX BRIPAKEHHI

KombOununpoBanHoe 3aHsTHe

Tema 9.3

CBoiicTBa cTeneHu C pa-
HHOHAJBHBIM U JEHCTBH-
TENbHBIM IOKA3aTEIIMU

Coneprkanue y4eOHOro MaTepuana

[TonsiTHE cTeneHu ¢ I00bIM pallMOHATBHBIM NOKa3aTenaeM. CTeneHHble (PyHKIMH, UX
CBOWCTBA U rpaduKu

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.4

Pemienne wmppanmnoHans-
HbIX ypaBHEHHMI W Hepa-
BEHCTB

Coneprkanue y4eOHOro MaTepuana

PaBHOCHJIBHOCTE MPPALMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METOABI X PELICHHUS.
Pemenne nppanoOHaNbHBIX YPaBHEHNUN U HEPABEHCTB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.5
Crenenn u kopHu. Cre-
neHHast QyHKIHS

CogepxaHue yaeOHOT0O MaTepuana

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

OK 01.
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KonTponbnas pabota

Pazgen 10. Iloxa3zarTenn-
Hasl PyHKUMS

Tema 10.1
[lokazarenbHast QyHKuMS,
ee CBOMCTBA

Conepixanue yyeOHOro MaTepuaia

CremneHb ¢ IMPOU3BOJBHBIM JEHCTBUTENBHBIM MOKa3aTesneM. OnpeneneHue mnokasa-
TENbHOW (DyHKIMH, ee CBOMCTBA M TpaduK. 3HAKOMCTBO C NMPUMEHEHUEM II0Ka3a-
TeJbHOM (yHKUuU. PemieHne moOKa3aTeNbHbIX YpaBHEHUH (YHKLIHMOHAIBHO-
rpau4ecKuM METOI0M

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 10.2
Pemenne mnokasaTtenbHBIX

Coneprxkanue y4eOHOro MaTepuana

Pemenue nokasarenbHbIX YpaBHEHUI METOJIOM YPaBHUBAHHUS NTOKA3aTEIEH, METOOM

YPaBHEHMI U HEPABEHCTB | BBEJCHHUS HOBOW MEPEMEHHOW, (yHKIMOHATHHO-TpaQUUECKUM METOJ0M. PemieHue OK ot
MIOKAa3aTeIbHBIX HEPABEHCTB
[TpakTHyeckoe 3aHsATHE
Tema 10.3 Coneprxanue yueOHOro MaTepuaa
CucreMsl nokasaTenbHBIX | PemeHne cucteM IMoKa3aTeNnbHBIX ypaBHEHUI
ypaBHEHUH KomMmOuHupoBaHHOE 3aHsTHE
Tema 10.4 Copneprxanue yueOHOro MaTepuaa
Pemenne 3anau. Ilokasa- | Pemenue mokasarenbHbIX ypaBHEHUH METO/0M YpaBHHUBaHUS IOKa3aTeslell U MeTo-
TeJIbHAs PYHKIUS JIOM BBEJICHUSI HOBOW IIEPEMEHHOI. Pelenne nokasaTeabHbIX HEPABEHCTB
KonTponbhas pabota
Pazgea 11. Jlorapugmbl.
Jlorapudmuueckasn
pynkuus OK 01.
Tema 11.1 Coneprxanue yueOHOro MaTepuaa

Jlorapudgm umcna. [ecs-

Jlorapudm umcna. JlecATHUHBIN U HATYpPAIbHBINA JOrapuQMBbl, YUCIIO €
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TUYHBIA M HATypaJbHbIN
jorapu@mbl, YUCIIO €

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 11.2

CpoiictBa  JorapugmoB.
Omnepanust norapupmMupo-
BaHMUs

Copepxanue yueOHOro MaTrepuana

CgoiictBa norapudmon. Onepanus jorapuGMupoBaHusi.

KomOuHupoBanHoe 3aHsTHe

Tema 11.3
Jlorapudmuueckas ¢yHK-
s, €¢ CBOMCTBA

Cogepxanue yueOHOTo MaTepuana

Jlorapudmuueckas GyHKIUS U ee CBONCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 11.4
Pemenne norapudmuye-
CKMX YpPaBHEHHMH U Hepa-

Coneprxkanue y4eOHOro MaTepuana

[Tonsitue norapudmuueckoro ypaBHenusi. Onepanus noTeHIUpPOBaHUs. Tpu OCHOB-
HBIX METOJa pEHIeHHs JIorapu(MHUUECKUX  ypaBHEHHH: (QYHKIHOHAIHHO-

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

Tema 11.5 Coneprxanue yueOHOro MaTepuaa

Cuctemsl sorapumuyge-
CKHMX ypaBHEHUH

ANTOPUTM peIIeHUsT CUCTeMbl ypaBHEHUH. PaBHOCHMIBHOCTH JOTapupMUUYECKUX
YpaBHEHUI U HEPABEHCTB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 11.6
Jlorapudmsl B mipuposie u
TEXHUKE

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAep:KaHMe (coAepKaHHe NPHUKJIAJIHOIO
MOJYJIST)

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

IIpakTHueckoe 3aHsaTHE

Tema 11.7
Pemenne 3amau.  Jlora-

Coneprkanne ydeOHOT0 MaTeprana

Jlorapudmuueckas pyHnkuus. Penienne npocteimumx JorapupmMu4ecKiux ypaBHEHUN
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pudmbl.  Jlorapudmuue-
cKast QyHKIUS

Kontponbnas pabota

Pa3zngen 12. OK 01.
MHo:xecTBa. DjIeMeHTBI
Teopuu rpagos
Tema 12.1 Coneprkanue ydeOHOro Marepuana
MHoxecTBa [Tonstue MuoxxectBa. I[lonmHoxkecTBO. Onepanuy ¢ MHOXKECTBAMHU
KomOunupoBanHoe 3aHstue
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJeprKkaHue (CopepkaHue NMPUKJIATHOTO
Onepauuy ¢ MHOXECTBa- | MOIYJISA)
MU Onepanuu ¢ MHOXKecTBaMH. PelieHne npukiaaHbIxX 3a1a4y
[TpakTuyeckoe 3aHsTHE
Tema 12.3 Coneprxanue yueOHOro MaTepuasa
['padsr [Tonstue rpada. Csi3Hbli rpad, AepeBo, HUKI rpad Ha MIOCKOCTH
[TpakTrueckas pabota
Tema 12.4 Coneprkanue yaeOHOro MaTepuana
Pemenue 3amay. Muoxe- | Onepanun ¢ MHOXecTBaMH. OTHCaHKWEe PEATbHBIX CUTYalUH C TIOMOIIBI0 MHOXKECTB.
cTBa, I'padsl u ux npume- | [Ipumenenue rpadoB K pelIeHUIO 33134
HEHUe KonrponsHas pabora
Paznen 13. DiemeHTHI
KOMOMHATOPHKH, CTATH-
CTMKH U TeOpUH Bepo-
SITHOCTeM OK 01.
Tema 13.1 Copneprxanue yueOHOro MaTepuaa

OCHOBHBIE TOHATHS KOM-
OMHATOPUKHU

HCpCCTaHOBKH, pa3MCICHUs, COUCTAHU .
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KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 13.2

CoOpITHE,  BEpOSITHOCTH
coOpiTug. CliokeHne |
YMHOXEHUE BEPOSTHO-
cTeH

Copnepxanue yueOHOro MaTepuana

CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
VYcioBHast BEpOSATHOCTh. 3aBHCUMBIE M HE3aBUCUMBIE COOBITHS. TeopeMbl O BeposT-
HOCTHU IIPOU3BENICHUS COOBITUH.

KomMmOuHupoBanHoe 3aHsTHe

Tema 13.3
BepositHocTs B mpodec-
CUOHAJIBHBIX 3aa4yax

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

OTtHocuTeNbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTHCTUYECKOE
onpenenaeHue BeposTHOCTU. OlLieHKa BEPOATHOCTH COOBITHS

IIpakTHueckoe 3aHsaTHE

Tema 13.4

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

Cogepxanue yueOHOTo MaTepuana

Bunel cinydaiineix BennuuH. OnpeneneHue JUCKPETHOM ClIy4YailHOW BEJIWYUHBL. 3a-
KOH pAacIpelereHusl TUCKPETHON CIIy4aliHOW Benu4yuHbl. Ee uncioBble Xapakrepu-
CTUKH

KomMmOuHupoBaHHOE 3aHsTHE

Tema 13.5
3amauyn  MaTreMaTUYeCKOMH

Coneprkanue y4eOHOro MaTepuana

BapI/IaI_II/IOHHHﬁ pan. Ilonuron vacToT u rucrorpamMmma. CraTtucTudecKue XapaKTepu-

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

CocraBienne TaOIUI H
JrarpaMM Ha IIpaKTHUKE

MO/1YJIfA)

[TepBuunasi 00pabOTKa CTATUCTUUECKUX JaHHBIX. | 'paduueckoe UX MpeAcTaBICHUE.
Haxoxaenne cpeTHUX XapaKTepUCTHK, HAOTIOJaeMbIX JTaHHBIX

HpaKTI/ILIeCKOC 3aHATUC

Tema 13.7

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

OnemeHTbl KOMOMHATOpUKU. COoObITHE, BEPOATHOCTH COOBITUA. ClIOKEHHE U YMHO-
YKEHHE BEepOSITHOCTEM

Kontponbnas pabota

Pa3nen 14. YpaBHenus u
HepaBeHCTBa

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

Cogepxanue yueOHOTo MaTepuana

PaBHOCWIBHOCTh ypaBHEHMH U HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI
PaBHOCHJIBHBIX II€PEX0JIaX B ypaBHEHUAX U HepaBeHCTBax. OOIIMe METO bl PELLICHUS
YpaBHEHMI: Mepexo]l OT paBEHCTBA (PYHKLUUN K PaBEHCTBY apryMEHTOB JJISi MOHO-
TOHHBIX ()YHKIHH, METOJl PA3JIOKEHHsI Ha MHOXXHTEIH, METOJ BBEIEHHUS HOBOI Iie-
PEMEHHOMH, (yHKIMOHATIBHO-TPaQUUECKUI METO

KombOununpoBanHoe 3ansTHe

Tewma 14.2

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

Copepxanue yaeOHOT0O MaTepuana

OO0111e MeToIbl pelIeHUsI HEPABEHCTB: MepeXo/1 OT CPAaBHEHUs 3HaUeHUH QYHKUIUHN K
CpaBHEHMIO 3HAUEHHH apryMEHTOB JUIsl MOHOTOHHBIX (DYHKIIMI, METO MHTEPBAJIOB,
¢dyHkMoHanbHO-Tpaduueckuit merof. ['paduueckuit MmeToq perieHus: ypaBHEHUH 1
HEPaBEHCTB

KombOununpoBanHoe 3aHsTHE

Tema 14.3
VYpaBHEHHsT U HEpaBeH-
CTBa C MOJAYJIEM

Cogepxanue yaeOHOTO MaTepuana

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

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.4
VYpaBHEHHsIT W HEpaBeH-

Coneprkanne y4eOHOT0o MaTepurana

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

OK 01.

30




T OENEPAJIBHOE TOCYIAPCTBEHHOE BIOIIKETHOE OBPA3SOBATE/IBHOE CMK
,g@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
| «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PryTuc Aucm 31

CTBa C IMapaMCTpaMn

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tewma 14.5 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE CoJlepPKkaHue (CopepkaHue NMPUKJIATHOTO 5
CocraBieHHe U pEIICHHUE | MOAYJIA)
npodeccroHaNIbHBIX 3a/1a4 | PemeHne TeKCTOBBIX 3a1a4 MPOPEeCCHOHATBHOTO COICPIKAHHS
C MOMOILIO YPABHEHUI ITpakTHYECKHE 3aHATHS
Tewma 14.6 Copepxanue yueOHOro MaTepuana 2
Pemenne 3amay. Ypasne- | OOuipe MeTonbl pellleHUs ypaBHEHUIN. YpaBHEHUS U HEPAaBEHCTBA C MOAYJIEM U C
HUS ¥ HEPAaBEHCTBA napaMeTpamu

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

[Tpu peanmzanuu yueOHOTo mpoliecca Mo MaTeMaTHKE UCIOJIb3YIOTCS aKTUBHBIE (POPMBI padoTHI,
IpU KOTOPBIX 00yYaroIrecs: BOBJICKAIOTCS B MaTEMAaTHUECKYIO JEATEILHOCTh, 00ECIIeUnBasi TEM CaMbIM
IMOHUMAHHUEC MATCMATHYCCKOI0 MaTcpuajia, pa3BUTUC MHTCIUICKTA, HpI/IO6peTCHI/Ie IMPAKTUYCCKUX HABbI-
KOB, YMEHHI IIPOBOANTH PACCYKICHHUS M JIOKA3aTeNbCTBA. CIONIB3yIOTCS KeHC-METObI, METOBI ITPOEK-
TOB, MCTOAbI PA3BUTHA KPUTUYCCKOI'O MBINUJICHUA YCPE3 YTCHUC U IMUCBMO, 3BpI/ICTI/I‘ICCKI/II71, ucciaecaoBa-
TEJILCKUH METOJIbI, METOBI MOJIyIbHOTO O0yYEHHUSI.

JunakTuueckue MaTtepHuasbl IPeACTaBICHbl B BHJIE TECTOBBIX 3aJaHUM, KIl0uegblx 3a/1a4, MaTe-
MaTUYECKUX AUKTAHTOB.

[TpodeccronanbHas HaNPAaBICHHOCTh pealn3yeTcs B Tpex (opMax: MPaKTUKO-OPUEHTHPOBAHHBIE
3a7a4y, WHAMBUAYaJIbHBIC MPOSKTHl U OMHApHBIC YpOKU. B Oonbliell cTerneHu pacrpoCTpaHEHbl TaKHe
THUIIBI 3aHATHIA: KOMOWHUPOBAHHOE, TEOPETUIECKOE U IPaKTHYecKas padora.

[IpoBeneHue MPaKTUYECKUX 3aHATUH MO3BOJISICT PEANN30BaTh CIEeIyIONINEe TUAAKTHIECKIE el 1 3a/1a-
qu:

1) ONTUMAJILHO COYETATh JIEKIIMOHHBIC 3aHATUS C CHCTEMAaTUYECKON CaMOCTOSITEIbHON y4eOHO-
MIO3HABATEJIbHOM J1€ATENbHOCTBIO CTYJIEHTOB, UX TEOPETUYECKYIO MOATOTOBKY C IPAaKTUYECKOI;

2) pa3BUBaTh YMEHUsI, HABBIKM YMCTBEHHOH pabOThI, TBOPUECKOTO MBIIIICHUS, YMEHUS UCIIOIB30-
BaTh TEOPETUUECKHUE 3HAHUS JUIsl PEIICHUS IPAKTUUECKUX 3aau;

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

4) (GbopMHUPOBAThH y CTYICHTOB HHTEPEC HCCIEA0BATEIBCKOM IEATEIbHOCTH;

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

Buabl npakTuyeckux 3aHATHI

[TpakTudeckas paboTa 3aKkirOyaeTcs B BBINOJHEHHM CTYAEHTaMM, IOJ| PYKOBOJCTBOM IpenojaBarers,
KOMIUIEKCa Y4eOHBIX 3a/laHUi HaIlPaBJIEHHBIX HA YCBOEHUE HAYYHO-TEOPETUYECKUX OCHOB yUEOHOH AucC-
LUIUTUHBI, TPHOOpPETEHNE NMPAKTHUECKUX HaBBIKOB OBJIAJIEHUS] METOJaMH MPAKTHYECKOW paboThl C Mpu-
MEHEHHEM COBPEMEHHBIX MH(POPMALIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTUNA. BBIOTHEHUS IPaKTH-
YeCcKOM paboThl CTYJEHTHI MPOU3BOIAT B MUCbMEHHOM BHJIe. OTUYET MpeaocTaBiIseTCs MpenoaBareio,
BeJylieMy JAaHHbIM mpenMer. [IpakTudeckue 3aHATHS CHOCOOCTBYIOT OoJiee IIyOOKOMY MOHUMAaHHIO
TEOPETUYECKOr0 MaTepuana y4eOHOro Kypca, a Takke pa3BUTHIO, GOPMHUPOBAHUIO M CTAHOBIIEHUIO pa3-
JMYHBIX YPOBHEH COCTABIISIIOIINX MPOPECCHOHATBHON KOMIETEHTHOCTH CTY/AEHTOB.

Ha nmpakTuueckux 3aHATHSAX UHTEpeC NMpPEeACTaBiseT NPUMEHEHHEe KeHC TeXHOJIOTUH (Kehc-cTaau
(case-stady), 3aauHblii METOJT) — OCMBICIIEHHE, OOCY)K/ICHHE, aHAIN3 M TIOUCK PEHICHHUS KOHKPETHOM CH-
TyalluH, ONIMCaHNE KOTOPO MIPEJICTABICHO 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 Pemienue npoOieMbl, OMUMCAaHHOW B Keiice, TpeOyeT aKTMBHOTO HCHOJIb30BaHUS T€X WM HHBIX

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

Pabota ¢ kaxapIM KelicoM mpeanosiaraeT Leablii KOMIUIEKC AeMCTBUI (ITOMCKOBBIX, MPOEKTHPO-
BOYHBIX, IMUTAI[MOHHO- MTPAKTHYECKHUX, PEPIEKCUBHO- CAMOOIICHOUHBIX), YTO 00€CIeurnBaeT 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 BhIYHUCIECHUS. CII0XKHBIE TPOLICHTI
[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 COJEPKAHME

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

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:

Cxartue 1 pacTshkeHHe Tpa@KoB TPUTOHOMETPUYECKUX (YHKIUH.
[IpeobpazoBanue rpaduKoB TPUTOHOMETPUIECKUX (PYHKIIUI
[IpakTnueckoe 3ansATue

Tema 4.7

Onucanue Npou3BOICTBEHHBIX MPOIECCOB C MOMOIIIbIO rpaduKoB QYHKIUI
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IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE!

Hcnonp3oBaHne CBOWCTB TPUTOHOMETPHUECKUX (DYHKIMK B TPOEeCcCHOHATBHBIX 3aauax
[TpakTyeckoe 3ansaTHe

Tema 5.2

[TpuMeHEeHNE KOMIUIEKCHBIX YUCEI

Conep:xxanue:

BrinonHenue pacyeToB ¢ NOMOIIBIO KOMIUIEKCHBIX dncell. IIpumepsl uCronb30BaHus KOMIUIEKCHBIX
qucen

[IpakTrueckoe 3aHsaTHE

Tema 6.6

dusnueckuil cMbIC MPOU3BOAHOM B TPO(heCCHOHATIBHBIX 3a/1a4ax

Conep:xanue:

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

[IpakTrueckoe 3aHsaTHE

Tema 6.10

HaxoxzeHne onTuManbHOTO pe3yJibTaTa ¢ HOMOIIBIO IPOU3BOJAHOM B IPAKTHYECKUX 3a/1a4ax
IIpogeccnoHaILHO-OPHEHTUPOBAHHOE COAEPIKAHUE!

Haumenbmee n HanOosbiee 3HaUYCHHE ()YHKIIHA

[TpakTyeckoe 3ansTHE

Tema 7.7

[Tpumepsl cummeTpHii B mpodeccun

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHME

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 reoMmeTpuueckux Tel
[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 BETUYMH 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!, HYHKIIMOHATBHO-TpaUUECKUM METOI0M. PelieHre nokasareabHbIX HEPAaBEHCTB
[IpakTuueckoe 3aHsATHE

Tema 11.6

Jlorapudmsl B IpUpoJIe U 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. Perienne npukiaiHbIX 3a1a4d

[IpakTuueckas 3aHaTue

Tema 12.3

I'padsr

Conepxanue:

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

[IpakTuueckoe 3aHsTHE

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 peuieHue npodeccnoHalIbHbIX 33]1a4 ¢ TOMOIIbIO YpaBHEHU N
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IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COEeP/KAHHME
Pemrenune TekcTOBBIX 33124 MPOPECCHOHATBHOTO COIECPIKAHUS

HpaKTI/I‘IeCKOG 3aHATUC

Tema 14.6

Pemrenne 3ajJa4. YPaBHeHI/IH " HEpaBCHCTBA

Conepxanue:

OO61re MeTO/IbI pellieHusl ypaBHEHUN. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM U C TapaMeTpaMu

4. ®oH]I OLIEHOYHBIX CPEICTB TUCHUTLIUHBI
4.1 KoHTpOJIb U OLEHKA PE3yJIbTaTOB OCBOCHUS 00IIC00pa30BaTEIbHON AUCIUILTUHBI PACKPHI-

BAIOTCS Yepe3 JAUCHUILUIMHAPHBIC PE3y/IbTaThl, HANPABJICHHBIE HA (DOPMUPOBAHHE OOIIMX KOMIIETCHIIUH

10 pa3zeiaM | TeMaM COJICpKaHus yueOHOro Marepuara.

Kox xomnerenuuu

Pasznen/Tema

Tun oeHOYHBIX MePONPUSITHS

OK 01.

Bce paznenbl

TectupoBanue

YceTHBI onpoc

MaremaTudecKkuii JUKTAHT

NunuBuayanbHas caMOCTOSITeNIbHAs paboTa
[IpencraBienue pe3ynbTaToOB MPAKTUYECKUX padbOT
3amuTa TBOPUECKUX paboT

3amuTa UHIMBUIYAIbHBIX TPOEKTOB
KonTponbHas pabota

BrinonHeHne 3k3aMeHalMOHHBIX 3aJaHUN

4.2. KOHTPO/IbHO-N3MEPHUTEIbHbIC MATEPHAJIbI BKJIIOYAIOT:
4.2.1. 3agaHus 1)1 OLlEHKH 3HAHMI U YMEHHH /151 BXOJIHOT'0 KOHTPOJIA
BX0JHON KOHTpPOJIb COCTOMT W3 3aJaHuil, B3AThIX U3 OTKpbIToro Oanka OI'D u BIIP mo

MareMatuke. Ha BeImoTHEHNE 3a/1aHUil BXOJHOTO KOHTPOJIS gaetcs | akajgemuueckuit yac (45 MUHYT).

Bx0/1HO# KOHTPOJIb COCTOUT UX 2-X YacTel: 003aTeTbHON U JOMOIHUTENBHOM.
OO0s3aTenbHas YaCTh COACPXKUT 3aJaHUsI MUHUMAJIBHOTO 0053aTeIbHOTO YPOBHS, TIOMOJHUTEIbHAS
4acTh — OoJiee CI0KHBIE 3aTaHus.
[Ipu BEIMONHEHUM 3aaHUi TpeOyeTCsl MPEICTaBUTh X0 PEIICHUS U YKa3aTh MOJYYEHHBIN OTBET.
[IpaBUIBHO BBITIOTHEHHOE 33/1aHKUE U3 00S3aTENLHON YacTH OIEHUBAETCS B OAMH 0aJUT; IpaBUIHHOE BhI-
MOJIHEHHE 3aJaHWil JOMOJHUTEILHON YacTH OIeHUBaeTca 3 OayutaMu WM 1-2 OalutaMH 3a 4acTHYHOE

peuieHue.

BaJ'IJ'II)I, IMMOJIYYCHHBIC 3a BCC BBITIOJIHCHHBIC 3aaHNs, CYMMUPYIOTCA.
Lllkana nepesooa 6a1106 6 ommemKu nO NAMUOANTLHOU CUCIeEMe

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs L OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15
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3aoanusn 6xX00H020 KOHMPOJIA

Oo0s13aTeIbHASA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHblilt omeem u3 uembipex RPEONOHCEHHBIX:
1. (1 6amm) Packpoiite hopMyny COKparieHHOTO YMHOKEHUS a’-b*:
A) a*-2ab+b® B) (a-b)(a+b); B) a*+2ab-b% I') (a-b)(a-b)
2. (1 6amn) [Tmomane TpeyrobHUKA BRIYUCISIETCS IO popMyIie:
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 cieayromux 4rcell 3aKI0YeHO MKy YMCIaMu 17 4 8

A)0,4;B)0,5;B)0,6;T) 0,7
4. (1 6ann) Jansl rpaduxu pynkumii. Kakas ¢popmysa 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 évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4eHHbLIL Omeem.

I 11

5. (2 6amna) Beraucnure: 2 5

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

7. (2 6anmna) dns pemonta tpedyercs 57 pynoHoB 000eB. Kakoe HanMeHbIlee KOJIUYECTBO MAYEK
000MHOT0 KJIesl HY’KHO IS TAKOTO PEMOHTA, eciH | mayka Kiiest paccuuTaHa Ha 5 pyJIOHOB?

8. (2 6amna) Bricota BH mapamnenorpamma ABCD genut ero ctopony AD Ha otpesku AH=2 u
HD = 32. Jlnaronans napannenorpamma BD pasna 40. Haiinure momans napajienorpamma.

JonoiHuTEIbHAS YaCTh

Ilpu svinonnenuu 3adanus 9 3anuuwiume x00, 000CHO8aAHUE PeUIeHUA U NOJIYYEHHbLIL OMEem.

9. (3 6amna) Pp16010B MPOMIIBLT HA JIOJIKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX MO TEUCHUIO
peKH, 3aTeM OpOCHII AKOPb, 2 Yaca JIOBWI PbIOY M BEpHYJICS 0OpaTHO yepe3 5 4acoB OT Hayayia MmyTelle-
cTBus. Ha kakoe paccTostHHMe OT MPUCTaHU OH OTIUIBLI, €CIIM CKOPOCTh TEUEHUs PEKU paBHA 2 KM/4, a
coOCTBeHHAs! CKOPOCTh JIOAKH 6 Km/a?
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4.2.2. 3aiaHus 1J151 OEHKY 3HAHUIA U YMEHHMH 1JIsl TeKYIero KOHTPOJIs

Texkymuit KOHTPOJIb MIPOBOJATCS BO BPEMsI Ay TUTOPHBIX 3aHATUM 110 MaTeMaTUKE B COOTBETCTBUU C
y4eOHBIM IJIaHOM U padoueld nmporpammbl OJ] «Marematrka» o BceM pasjesiaM MporpaMMbl. TeKymun
KOHTPOJIb COCTOMT M3 JIBYX YacTeW: TeOpeTHuueckod u mpakTudeckoil. [lpm stom oOyuarommecs
MOJIYYaloT JBE OTMETKHU.

Teopernueckass 4acTh MPOXOAUT B (POpME YCTHBIX OTBETOB: OOYYAIONIMECS BBITATHBAIOT MSTh
KapTOYeK C BOIPOCAMH, JAIOT MOJIHBII OTBET (CO CIMCKOM BOINPOCOB OOydaromiuecs 3HAKOMSATCS B
Hayaje U3y4yeHus pasjena).

Ikana nepesooa 6an106 8 OMmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocl
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3aaHus MPaKTUYECKON 4acTu (KOHTPOJIbHBIE pabOThl) YACTUUHO B3STHI U3 OTKpbITOro O0anka EI'D
u BIIP no maremaruxke.

Ha BbinonHeHne KOHTpOIbHON pabOThI MO MaTeMaTUKE JaeTcs 1 akageMudeckuil yac (45 MUHYT).

KonrtponbHas pabora cocTouT ux 2-x yactedl. B mepBoii yactu npezanaraercst BBIIOJIHUTE 4 3a/1a-
HUS — BBIOpATh MPaBUIIbHBINA OTBET U3 YETHIPEX MPEATIOKEHHBIX. Bo BTOpOIi yacTu npejyiaraercs BbIOJI-
HUTb 6 3a/1aHNI — 0OPMUTH X0/ PELICHHS U 3aMCaTh TOJyY€HHBIN OTBET.

3a nmpaBUJILHOE BHITIOJIHEHHE JIFOOOT0 3a/1aHHs TIEPBOM YaCTH 00YyJarOUIUICs MOTy4YaeT OJUH Oasuia.
[TpaBuibHOE BBINOJIHEHHUE 33/1aHUI BTOPON YacTH olleHuBaeTcs 2 6ayutamMu uiau 1 OanioM 3a 4acTUYHOE
pelieHue.

banibl, osy4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a1aHUS, CYMMUPYIOTCS.

Ilkana nepesoda 6ann06 6 ommemku no NAMUOANILHOU CUCHIEMe

Ommemxka Yucno 6annos,
Heo0X00umoe 01 NOJIy4eHus OmMemKu

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

Ilpamvle u nnockocmu, KOOPOUHAMbBL U 6EKMOPbL 6 NPOCMPAHCMEE
Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [Iudaropa.
[Tepeuncnure oCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[Tepeuncnure criocoObl 3aaHKs MITOCKOCTH.
[Tponomxure TeopeMy: «Ecnu ogHa W3 JBYX MNapajUI€NIbHBIX MPSAMBIX MNEPIEHIUKYIIIpHA
IJIOCKOCTH, TO...».
[Tponomxure Teopemy: «Eciu aBe napajenbHble INIOCKOCTH EPECEKAOTCS TPETHEH, TO. .. ».
ChopmynupyiiTe onpeneneHue AByrpaHHOTO yIia.
PackpoliTe MOHATHE «YTOJ MEXAY IPIMBIMU».
Ilepeuncnure B3aMMHOE PacIOIOKEHNE ABYX MPSAMBIX B IPOCTPAHCTBE
Kakwue npsiMmble Ha3bIBalOTCS MapauIeIbHBIMU B IPOCTPAHCTBE?

NS

©oNo O
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10. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOLIMMHUCS B TIPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCSI IEPIIEHAUKYIISIPHBIMU B IIPOCTPAHCTBE?
12. Ilepeuncnure B3aMMHOE paclooKeHUE MPSIMON U IIJIOCKOCTU B IIPOCTPAHCTBE.
13. PackpoiiTe NOHATHE «YTOJ MEXy NPSIMOI U IJIOCKOCTBIO».

14. PackpoiiTe noHATHE «apalIeIbHOCTh IPSIMON U IIIOCKOCTH».

15. PackpoiiTe noHATHE «EPIEHAUKYIIPHOCTD IPSIMOM U INIOCKOCTI.

16. IlepeuncinuTe B3aMMHOE PacIOIOKEHUE JBYX IJIOCKOCTEH B IPOCTPAHCTBE.
17. PackpoiiTe NOHATHE «YTOJ MEX]y IIIOCKOCTAMU.

18. PackpoiiTe noHATHE «1apaJlIeIbHOCTh JIOCKOCTEMN».

19. PackpoiiTe noHATHE «IEPIEHIUKYIIPHOCTD INIOCKOCTEM.

20. Kak HaiiTh paccTOsSIHUE OT TOYKH JI0 MPSIMOiA?

21. Kak HaliTH pacCcTOSIHUE MEXAY NMPSMbIMU?

22. Kak HaliTu paccTOsIHUE MEXY IJIOCKOCTAMU ?

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

24. IIponomxkute onpenenenue: «HaknoHnHas — 31o...».

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

26. Ilepeuncanre cBOWCTBA MapajIeIbHOIO IPOEKTUPOBAHUS.

27. VI3 9ero cocTouT MPSMOYTOJIbHAs CHCTeMa KOOPJMHAT B POCTPAHCTBE?
28. Ecnu TouKa JISXKHT B IJIOCKOCTH XY, KaKasi KOOpPJAWHATA y Hee HyJeBas?
29. [IpuBeaute mpuMep KOOPAWHAT TOUKU A, KOTOpast JISKUT HA OCH Z.

30. PackpoiiTe OHATHE «BEKTOP.

31. Kakue BeKTOpBI HA3bIBAIOTCS KOJTTHHEAPHBIME?

32. Kakue BeKTOpbI Ha3bIBAIOTCS NEPIEHAUKYISAPHBIMU?

KonTpoJnLHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuinl 1-4 3anuniume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0HCEHHDIX.

1. (1 6amn) Pacumdpyiite Kparkyio 3amuck: a€ [5.

A) Touka a TMPUHAIIEKHUT IIOCKOCcTH [f; B) Touka a mpuHamiexkut npsmoii 5; B) mpsamas a

NpUHAIEKHT TI0ckocTH [3; ) mpsimas a mepecekaeT miockocTb f3.

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

A) napannensHsle; b) nepnenaukynspusie; B) ckpemuparotes; ) nepecexarorcs.

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

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

4. (1 6amn) Jansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro oTpeska sBIseTCs TOUKa
M(0,3,4)?

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

Bropas yacth
Ilpu evinoanenuu 3a0anuit 5-10 3anuuwiume x00 peuwieHus u nOJAYYEHHLLIL OMEem.
5. (2 6amna) Yepes xoHIp! oTpeska AB u ero cepennny M npoBeieHbI napasuiedbHbIe psMbIe, Tie-
pecekarnme HEKOTOPYIO MIIOCKOCTh B Toukax Aj, By mu Mj. Halinure nmmny orpeska MMj, eciin oTpe-
30k AB He nepecekaer minockocTs u eciiu AA1=6,8cMm, BB1=7,4cMm.
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6. (2 6aymma) Ilpsmeie AC, AB u A/l nomapno neprieHnukyiasipasl. Haliqute orpezok ClI, ecnm
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6ama) Jlausr BexkTopsl a(-6,0,8) , B(-3,2,-6). Haiigure cKkamsipHOE MPOM3BEICHHUEC
BEKTOPOB.

8. (2 6amna) Haueptuts ky6 ABC/1A1B1C1/1;. [Toctpouts Touky KEAB, Touky MEIJ1;C, oTpe-
30K PEEA1B1C1.
9. (2 6amna) ITpy KaKKUX 3HAYCHHUAX 71 BEKTOPHI a (4,1,2), B(1,2,n) IepHeHIHKyIAPHBI?

10. (2 6amma) Odpopmute muct Oymaru A4 BepTUKAILHBIME, TOPH30HTATHHBIMU, HAKIIOHHBIMU JIH-
HUSIMH, UCIIOJIb3YS Pa3HBIC I[BETOBBIC OTTECHKH.

Ocnoevl mpuzonomempuu. Tpuzonomempuueckue QyynKyuu

Teopernyeckue BONPOCHI:

1. Yemy paBeH yroi B OJMH paauaH?

2. B Kkakux 4YeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra QYHKOUS Y=SinX MpPUHAMAET
HOJIOKUTEIIbHBIC 3HAUCHHUS?

3. B xakux 4eTBepTAX TPUTOHOMETPHYECKOTO Kpyra (DYyHKIHS y= COSX IPHUHUMACT
OTpULATEIbHbIC 3HAYCHUS?

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

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

6. IIponomxure onpenenenne: « TaHTeHC OCTPOro yria — 3TO...».

7. ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8. Uemy paBHO nipom3BeieHue tgX*ctgx?

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

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

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

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

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

15.  Ilepeuuncnure criocoObl penieHusi TPUTOHOMETPUUECKUX YPAaBHEHHH.

16. Packpoiite anroputm penieHus: OJHOPOJHBIX TPUTOHOMETPUUYECKUX YPABHEHMI IEPBOIO
HOpsIIKa.

17. PackpoliTe anroputm penieHus OJHOPOJHBIX TPUTOHOMETPUUYECKUX YPaBHEHUN BTOPOIO
HOpsIJIKa.

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

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

A) AB; B) AC; B) BC; I') CB.
2. (1 6amm) Yriom kakoif yeTBepTH siBisiercs yroi o=410°?
A)I; B) II; B) I, T) IV.
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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 41

3. (1 6amr) Kakue u3 GyHKIIUN SABIAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6amn) Ilepuon pyHKIMM y=Sinx?

A)n/2; B)2m; B)4m; ')

Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuuwiume x00 pewteHus u NOJIYUEHHbLIL ONEEN.
T T

5. (2 6amra) Beraucnure: sin > + C0S >

[ =

. V2 . V2
6. (2 6anna) Haiiqure 3HaYeHUE BBIPAKCHHUS 4arccos? - 4arcsin(— ?}

o o]
7. (2 6amna) Haiinure 3HaUeHUE BBIpAKEHUS Ttg 137 -tg77".

1
8. (2 6anna) Pemnte ypaBHEHHE COS X = 2 3anummnTe HAMMEHBIITUI TOJI0KUTEIbHBIA KOPEHb

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

Ilpou3eoonasn u nepeooodpasnas yynkyuu

Teoperniyeckue BOIPOCHI:

1. IIponomxure onpenenenue: «lIponssognas — 31o...».

2. PackpoiiTe reOMETPpUYECKHUM CMBICI IIPOU3BOJIHOM.

3. Packpoiite pusnueckuii cMbICa IPOU3BOIHOM.

4. [Tepeuncinre npaBuiia BEIYUCIECHNS TPOU3BOIHBIX.

5. Uewmy paBHA MPOU3BO/IHAS CTETIEHHON (QYHKIIHH?

6. YeMy paBHa IpOU3BOJHAS TIPOU3BEICHUA?

1. Uemy paBHA MPOU3BOJIHAS YACTHOTO?

8. Yemy paBHa IPOM3BOIHAS CIOXKHON QYHKIUU?

9. Cdopmynupyiite npu3Hak Bo3pacTaHus PyHKINH.

10.  Cdopmynupyiite npu3HaK yobIBaHUS (QYHKLUH.

11.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (QyHKLIHH.

12. Cdopmynupyiite npu3HaK TOUYKH MUHUMYMa (QYHKILIUH.

13. CocraBbTe QJITOPUTM pEIICHUS 3a/ad Ha HAXOXKJEHHUs HauOOJBIIEr0 M HAUMEHBIIETro
3Ha4YeHUs (QYHKIIUU Ha OTpe3Ke?

14. CocTaBpTe QITOPUTM HCCICNIOBAHHUS W TOCTPOCHMsI Tpaduka (PyHKIUU C MTOMOIIBIO
IIPOU3BOJHOM.

15.  TIpomomxwure onpenenenue: «DyHkiust F(X) Ha3bIBaeTCS ... ».

16.  Packpoiite reoMeTpHUECKUIl CMBICI ONPEAEICHHOTO UHTETpaa.

17.  Tlponmomxwute omnpenenenue: «KpuBoauHeitHas Tpanemus — 3T0...».

18.  Cdopmynupyiite popmyny Herorona-JleitGuua.

19. B uem 3axmmrouaeTcst oOuuii BUI BCeX MEPBOOOPa3HBIX?

20.  Ilepeuncnure mpaBuiia BEIYUCICHHUS HHTETPAJIOB.

KonTpoJbHas padora
IlepBas yacthb
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvlil Omeem u3 Yemaulpex npeoioHceHHbIX.
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DENEPAJIBHOE TOCYOAPCTBEHHOE BIOI’)KETHOE OBPA30OBATEJIbHOE CMK
_ YQPE>£<HEHME BBICIIIETO OEPA3QBAHV[$I PIyTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 42
1. (1 6ayum) Yemy paBHa mpou3BoAHAS (PYHKITUH F2X3?

A) y'=5x; B) y'’=6x; B) y'’=6;T) y’=6x°
2. (1 6amn) 1o xakoii u3 GOpMyIT BBIYKCIISETCS TPOU3BOIHAS YACTHOTO?

u. - uwv
A) (uHv)=u'+v'; B) () =u'vtuv’s B) () =

v

3. (1 6amn) Pemute ypaBaenue f'(x)=0, ecinu f(x)=3x2 — 6x +4. Beibepure OTBET.

A)1;Bb)-1;B)4;T') -4.
4. (1 6amt) O6uwmii B Beex mepBoooOpasHbix s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Y )(Re() = (2(x) g (x).
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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 43

Bropas yacth

Ilpu evinoanenuu 3aoanuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMEem.

x(f) = LR NPT
5. (2 Gamra) MarepuaiabHas TOYKA ABHXKETCS MPSMOJHMHCHHO IO 3aKOHY 4
(Tme X — paccTosiHEE OT TOYKH OTCYeTa B MeTpax, t — BpeMs B ceKyHJaX, U3MEPEHHOE ¢ HaJala JBUKe-
HUs). B kakoit MOMEHT BpeMeHH (B CEKyHaX) €e CKOPOCTh ObLTa 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 Gpyukiuu 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 Toukoi). Ilonb3ysice pucyHKOM, seraucmure [ (8) —F (6)1 rz[eF (x)— OJlHa U3 MEepBOOO-

pasHBIX QYHKIIUH f(x).
YA

9
o

!
o] 1 78 x
10. (2 6amra) ®upme «Jln3aiiH+» BBLIEISIOT YIaCTOK 3eMi wiomansio 100 M2 TIpemaraor de-
TBIPE Y4acTKa pa3HbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit yuacTok o100pUT AUPEKTOP HGUPMBI
«/Inzaita+»», yauThIBasi, 4TO0 HEOOXOAUMO OYJIET TOCTAaBUTh 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»
PIYTUC Aucm 44
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. [Iponoikure onpenenenue: «llupamuaa — 3to...».
6. CdopmynupyiiTe CBONCTBO O MPOTUBOJEKAIIUX IPAHAX Mapajlieenune/a.
7. CdopmynupyiiTe CBONCTBO O AUAroHAJSAX MapajuieNenune/a.
8. CdopmynupyiiTe CBOHCTBO O AMATOHATHN M TUHEHHBIX pa3zMepax MpsiMOyTrojIbHOTO
napasuieNienumnena.
9. Kakas npusma Ha3bIBaeTCs IpAMOi?
10. Kakas npusma HazbIBaeTCA MpaBUILHON?
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 BHIYHCICHUN OOKOBOIM MOBEPXHOCTU MPSIMON PU3MBI.
15.  CdopmynupyiiTe TEOpeMy O BEIYHCICHUU OOKOBOW IMOBEPXHOCTH MTPABMIIBHON TTUPAMU/IBI.
16. HazoBute mpenMersl u3 Bamield MpodeccHOHANBHON AEATeIbHOCTH, KOTOPbIE HMEIOT
(hOpMBbI MHOTOTPAaHHUKOB.

17.  Ilponmomxute onpenenenue: «lununaap —310...».
18. [Iponoskure onpenenenue: «KoHyc — 3T10...».
19. IIponoikuTte onpeneneHue: «Y CEYeHHbIN KOHYC — 3TO. .. ».
20.  TIpomomxwure onpenencHue: «llap —310...».
21.  Yro sBNseTCS BBICOTOM YCEUSHHOTO KOHYyca?
22.  Yro sBNsETCSA OCEBBIM CEUEHUEM LIMIIMHPA, KOHYCA, YCEUEHHOI0 KOHYyca, Iapa?
23. [lepeuncnure eAMHUIIBI U3MEPEHHUS MIJIOLIAAN, O0BEMA.
24.  Yemy paBHO OTHOIIEHUE IJIOLIA I} MOBEPXHOCTEH MOJOOHBIX (DPUTYp 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 45

KouTposabHasi padora

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

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

A) B MeTpax; b) B kyOnueckux metpax; B) B kBagpatHbIx MeTpax; [') B IBYrpaHHBIX Tpaaycax.

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

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

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

A) paBHOOEIpEHHBII TpeyronbHUK; b) paBHOOeApeHHas Tpaneuus; B) nmpsmoyronsauk; ') mpsimo-
yroJibHAas TPamenus.

4. (1 6amn) Kakas ¢urypa nmonydaercs mpu BpallleHUU TPSIMOYTOJILHOTO TPEYTOJIbHUKA BOKPYT OJ1-
HOT'O U3 CBOUX KaTeTOB?

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

Bropas yacth
Ilpu evinonnenuu 3a0anuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEem.
5. (2 6amna) Pebpo ocHOBaHUS MPaBWIBHON TpeyroiapHOM nmupamuisl 3 M, anodema 6m. Haiigure
TUTONIA/Tb OOKOBOM TTOBEPXHOCTH ITUPAMUJIBI.
6. (2 6aura) JIpe cTopoHBI mapajuienorpamMma OTHocsATcs Kak 3:17,a mepumerp ero paseH 40.
Haiinure 6oJibliryro CTOpOHY MapajuiesiorpaMma.

e

7. (2 6anna) [IpsMOYroiabHUK CO CTOPOHaMHU 8 ¢M M 3 ¢M BpalaeTcss BOKPYT OOJbIIEH CTOPOHBI.
Haiinute 06beMm, miomaam 60KOBOM U MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 6anna) Haiiaure 00bEM MHOTOIpaHHUKA, M300paXKEHHOTO HA PUCYHKE (BCE IBYTPAHHBIE YTJIbI
psIMbIE).

3

- 6

9. (2 6aina) KitmenTy HE0OX0AMMO, 4TOOBI B KOMHATE 00S3aTSIILHO TIPUCYTCTBOBAIM OOBEMHBIC dJIEMEH-
THI JIEKOpa UUIMHApHUIecKor Gopmbl. [TocTpouTs U3 Oymaru Mojenb HUIHHIpA. Pa3Mepsl 1 mocTpoe-
HUS BBIOpATh CAMOCTOSTEBHO, C YIETOM TOTO, YTO COOTHOIICHHE PaInyca 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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DEIEPAJIBHOE TOCYIAPCTBEHHOE BIOJI’)KETHOE OBPA30OBATEJIbBHOE CMK
_ y‘lPE)E(HEHVIE BBICILIETO OBPA3QBAHV[$I PIYTUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PrYTUC Aucm 46

Cmenennas, nokazameabHasn u nozapugmudeckas Yynkyuu

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeaeraecHue CTENEHHON (yHKITHH.

2. [lepeuncnure cBOWCTBA CTENEHHON (PYHKITHH

3. Cdhopmynupyiite ornpenesneHue nokazaTeabHONH QyHKINY.

4. [lepeuncnure cBoiicTBa MoKa3aTeNbHON QYyHKINU

5. Chopmynupyiite onpenenenue JorapupmMuueckoil GyHKIUH.

6. [lepeuncnure cBoiicTBa JiorapupmMuieckon QyHKIUN.

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

8. Yemy paBeH jorapudm npousBeeHus ?

9. Yemy paBeH jorapudm 4acTHOTo?

10.  IlpuBeauTte mpuMepHI JOTapUPMHUUECKON CIIHPAIU B IPUPOJIE M B OKPY>KAIOIIEM MHUPE.

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

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

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

14.  Ha uTo cTouT 00paTUTh BHUMAHUE NIPU PELICHUN JIOTapUPMUUECKUX U UPPALIMOHATbHBIX,
JpOOHO-pallMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB?

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

KonTpoJjnHuast padora
IlepBas yacTh
Ilpu pewienuu 3a0anuil 1-4 3anuwiume npasuibHblIl OMEEN U3 YemblPex NPEOI0HCEHHbIX.

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

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

51

fix)=a"

| —
_—

a1 X

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

2

46



U GEOEPAJIBHOE TOCYOAPCTBEHHOE BIOIKETHOE OBPA3OBATE/IBHOE CMK
(ﬁ'@ _ VUPEXIEHME BBICIIETO OBPA3OBAHI PIYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIryTMC Aucm 47
2x—3

4. (1 6amn) Yxakure obnacts onpenenenns pynxmuu [ (x) = 1g -
A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5;7); ) (-o0; -7), (1,5; +o0).

Bropas yacrte
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOAYUEHHBLI OMEEN.
451110 : 448
5. (2 6amra) Halimure 3Ha4eHUE BHIpAKCHUS ) ’
6. (2 6amta) CkoJIbKO IEJNIbIX pEeHICHUN UMEeeT HepaBeHCTBol<7"'1§49?

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amta)) PaccrosiHre oT HaOMIOAATENsA, HAXOASAIIETOCS Ha HEOOIbIIONW BhicoTe N KMIOMETpOB

[ =V2Rh

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

9. (2 6amna) B xome pacmaga paguoakKTHMBHOTO H30TONA €r0 Macca YMEHBIIAeTCs MO 3aKOHY

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

MeHTa, T — nepuoj noiypacnajga. B HauanbHbI MOMEHT BpeMeHu Macca uzotona 184 mr. [lepuon ero
noJjiypacnaja cocrasisier 7 MuH. Haiinure, uepe3 ckojibko MUHYT Macca u3otona Oyner paBHa 23 mr.

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

Teopernyeckue BONPOCHI:
[Iponomxure onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [I[puBeaure npumep.
[TpuBenuTe mpuMep TO0CTOBEPHOTO COOBITHSI.
[IpuBenuTe MpuMep HEBO3MOKHOTO COOBITHS.
[Tponomxkwute onpenenenue: «BeposTHOCTH CIy4aifHOTO COOBITUS — 3TO...)».
ChopmynupyiiTe IpaBUIIO HAXOXKIEHUS CJI0KEHUS BEPOSITHOCTEH.
CdopmynupyiiTe npaBuiIO yMHOKEHUS BEPOSITHOCTEH.
Kak nHaiitu cpennee apupMeTnueckoe YucaoBoro psaa?
Kaxk naiiTu Meauany 4nucioBoro psijaa?
Kak Bbruncisercs pazmax 4uciaoBoro psjaa’?
st gero Hy)HBI Tuarpammsl, rpaduku? [lepeuncnure BUABI JUATPAMM.
[TpuBenuTe mpUMeEpHI MPOSBIECHUS 3aKOHA OONBIIUX YUCEN B IPUPOIHBIX SIBICHUSX.
[TpuBenuTe mpUMepsI MPOSBICHUS 3aKOHA OOIBIINX YUCEN B OOIIECTBEHHBIX SBICHUSX.
UYro uzyyaer cratuctuka?
[Tponomxure onpenenenue: «CoyeTaHue — 3T10...».
[Tponomxute onpenenenue: «Pa3menienue — 3To. .. ».
[Iponomxkure onpenenenue: «llepecTaHOBKU — 3TO...».

RBROOo~NoOa~LNE

el o
oSoukhwbdkEo

KourpoJnHasi padora
IlepBas yacThb

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

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

3. (1 6amr) BeposTHOCTB CIy4aitHOTO COOBITHS €CTh HEOTPHUIIATEIIBHOE YHCIIO, 3aKITF0UEHHOE MEXK-
Iy YHCIIaMU:

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

4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eMHULl COBOKYITHOCTU IO MpPU3HAaKY; b) pa3Ouenue enquHHIl COBOKYITHOCTH Ha
TPYIIIIBI IO MPU3HAKY; B) 00001menne ennHnYHbIX (hakToB; I') 0000IeHIE €TMHUYHBIX TTPU3HAKOB.

Bropas yacth

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

5. (2 6anna) B oduce auzaifHEepcKOro areHTCTBA HAXOJATCS 8 MOCETUTENEH JKEHCKOro moia u 2
MysKcKoro. OnpenenuTb BEpOATHOCTb TOT0, UTO MEPBBIM K KOHCYJIBTAHTY OOpaTUTCS MYy*KYHHA.

6. (2 6ayma) Ha xondepenmuto nmpuexanu 2 ydaeHsix u3 I'epmanuu, 3 u3 Cepoun u 7 u3 llseiina-
pun. Kaxxaplil u3 HUX Jenaer Ha KOHpepeHIuu oauH nokiaa. [lopsaaok 1okmanoB onpenensercs xepe-
O0bEBKOI. HalimuTe BEpOSITHOCTH TOTO, UTO MSTHIM OKaXKETCS 0K yueHoro u3 Cepouu.

7. (2 6amna) Maia, Tumyp, Inana, Kocts 1 AHTOH OpOCHIIN KPEOUl — KOMY JIOCTAHETCS IPOCKT
1o oopmiieHUIO cBafieOHOTrO 3ana. Haiimute BepOSATHOCTD TOTO, YTO MPOEKT TOYHO HE OyET BHIMOIHAThH
AHTOH.

8. (2 6amna) B smuke Tpu KpacHBIX U Tpu cUHHX (iioMactepa. DromacTepsl BHITACKUBAIOT IO
ouepenu B cilydaiiHOM nopsiake. KakoBa BeposSTHOCTb TOTO, YTO MEPBBIM pa3 CUHUM (ioMacTep MOsSBUT-
Csl TPETHUM 10 CUETY?

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

10. (2 6ayna) [Ipu aHanw3e MEHOBBIX MPEIMOYTEHUH KITMEHTOB JIM3AMHEPCKOTO areHTCTBA MOTy4e-
HBI IaHHBIE, TIPEICTaBICHHbIE B Ta0JIUIIe: T0JIS KIHEHTOB, MPHOOPETAIONIUX AU3aHEPCKUE YCIYTH OJIH-
HAaKOBOT'0 HA3HAYE€HUs, HO pa3IM4yHOM 1eHbl. Halitn Mony ciydaliHON Benn4yuHbL. X — LIEHBI IIPOJIaBae-
MBIX YCIIYT.

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

4.2.3. 3apanust 11 OLCHKH 3HAHMI U YMEHHH U1 Py0e:KHOro0 KOHTPOJIs

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

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

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

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

A) napamnensHsle; b) neprnenaukynspusie; B) ckpemuparotes; ') nepecexarorcs.

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

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

X (DyHKLMS IPHHUMAET CBOE HanOoJIbIIee 3HaAYCHNE Ha OTpe3ke [-4; -2] ?
|.ll

NG y=S1)

=Y

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

Bropas yactb

Ilpu evinonnenuu 3a0anuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEemn.

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

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

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

8. (2 6amia) MarepuanbHasi TOUKa JBHKETCS IPIMOIHHEHHO 1o 3aKoHy X(t)=t?-13t+23 (rme X —
paccTosiHuEe OT TOYKHM OTCUeTa B MeTpax, t— BpeMs B ceKyHIaX, U3MEpPEHHOE C Hayala ABMXeHus). B
KaKol MOMEHT BpEMEHH (B CEKYH/1aX) €€ CKOpPOCTh ObL1a paBHa 3 M/c?

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

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

4.2.4. 3apanust 11 OLCHKH 3HAHMI U YMEHHMH U1 IPOMEKYTOYHOM aTTecTanuy (IK3aMeH)

Ha BeImToTHEHWE MTMCHMEHHON 3K3aMEHAITMOHHOW pabOTHI MO0 MaTeMaTuke gaetcs 4 acCTpOHOMUYE-
ckux yaca (240 MuHyT).

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

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

[Tpu BHIMOTHEHUH 3aJJaHUI 00s3aTENILHON YacTH TpeOyeTcs MPeICTaBUTh X0/ PEIISHUsI U yKa3aTh
MOJTYYCHHBIA OTBET. 32 MPABIJIHHOE BBIOTHEHHE JIFOOOTO 3a/]aHus U3 00s3aTeIbHON YaCTH 00yJaroIH ii-
cst mony4daeTe oauH 6amt. [Ipu BeIMONTHEHNH 3ajaHus U3 JOMOJHUTETHHON YacTH He00X0IuMO MOAPOOHO
OIHMCATh XOJ] PEIICHUS U 1aTh OTBET. [IpaBMIIbHOE BBIMIOTHCHHE 3a/IaHUH JOMOJHUTSIIBHON YacTH OICHHU-
BaeTcs 3 Oarmamu Uiy 1-2 Gannamu 3a YaCTUYHOE PeIIeHHeE.

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

HIxana nepesoda 6a1106 6 ommemKu no NAMUOANILHOU CUCHIEME

Ommemka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHus OMmMemKu
«3» (y008.) 6-9
«4» (xopouio) 10-14
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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 4YHCJIa MECAla, IO BEPTHUKAIM — KOJIHYC-

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%. OnpenennTts, CKOJIbKO CTOWIIM YCIYTH AU3aiHepa 10 O0POKaHUS, €CIU

nocne kiaueHt 3amnatui 55000py6?
4, (I 6ann) Ha tapenke 16 nmupoxkoB: 7 ¢ peiOoii, 5 ¢ BapenbeM u 4 ¢ BuHeit. FOns Hayrazg
BbIOMpaeT oAMH NUpoKoK. HaliuTe BEposSATHOCTH TOTO, YTO OH OKAXETCSI 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 npou3BoaHy0 GYHKIIHH B TOUKe X=0:y = —x* —6x°* + 7x —1
4
10. (1 6ann) Kactprons, odpopmileHHast 10 UHAWBUAYyaIbHOMY 3aKa3zy, UMeeT (opMy LIMIMH-

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

11. (1 6ann) Haitnure omans Gurypsl, n1300pakeHHON Ha PUCYHKE
| | |
\
Zl \
Tox
12. (1 6ann) Teno nBUKETCS MO 3aKOHY S(t):3t2+5t (M) Haiitu ckopocTs Tena yepe3 1c mocrne

HavaJyia JIBIKCHUS.
JonoiHuTEIbHAS YaCTh

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

13. (3 6anna) Beraucnute Iomaab ydyactka CTOJa, OTBEACHHOTO IS MPE3ECHTAUU paboT au3aii-
Hepa Bacumnusi, mepuMeTp KOTOPOro OrpaHUYHBAIOT JTUHUU y=x2-2x-2 u

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

14. (3 6anna) Pemmrte ypaBHEHHE sin® - 2sinx=0. B OTBeT 3anMIINTE KOJIHYECTBO peneHui,
NpUHAUIeKAIIIX TPOMexXyTKY [0; 47T.]
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15. (3 6anna) Haiinute 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha pUCYHKE (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 YaCc M3TOTaBIMBACT MEPBbIA AW3aiiHEp, €CIIM U3BECTHO, YTO OH 32 YaC MOXKET
NPUTOTOBHUTH HA 5 OTKPBITOK OO0JIbIIIE BTOPOTO?

5. YCJIOBUS PEAJIU3AIIMN YYEBHOM TV CHUILIVNHBI

5.1. Jlna peanu3auuu MporpaMMbl Y4eOHOM JUCHMIUIMHBL JOJKHBI OBITH MPESyCMOTPEHBI
CJIEAYIOUIME CIelhalbHble TOMELICHHUS:

Peanuzanus mporpaMMel JUCIUIUIMHBL TPEOYET HAMUYHS Y4eOHOTO KaOMHETa MaTeMaTHKH.

Ob6opynoBaHue yueOHOro kabuHera:

- I0CaJ0YHbIE MECTA 10 KOJIMUYECTBY O0YJarOIUXCS;

- pabouee MeCTO MpenoaBares;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;

- 3a/1aHuUs JJ11 KOHTPOJIbHBIX padoT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIC 3a/1aHMS;

- MaTepuallbl IK3aMeHa.

TexHuueckue cpeicTBa 00y4eHus:

- IEPCOHAIbHBINA KOMIBIOTEP C JINIIEH3MOHHBIM ITPOIrPaMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP € DKPAHOM.

6. UudopmanuoHHoe odecneyeHne peajin3anui NpPorpaMmbl

Jns  peanuzanmuu  mporpammbl  OuOmuoTeuHbli  (GOHA  00pa3oBaTeNbHOW  OpraHU3alluu
YKOMIUIEKTOBAaH IE€YaTHBIMU H/WJIM 3JIEKTPOHHbIE 00pa3oBaTesIbHbIE W WH(GOPMAIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHbBIE /JIsl UCTIOJIB30BAaHUS B 00pa30BaTEIbHOM MPOIECCe, HE CTaplle MATH JIET ¢ MOMEHTa
U3aHUA.

6.1. OcHoBHBIE TEYATHBIC H3TAHUSA

1. Maremaruka: yue6Huk/ bammakos M.U.- 2-e u3a., crep. - M: KHOPVYC, 2019. (Cpeanee npo-
deccronanpHOE 00pa3oBaHUE)

2. Maremaruka: anreOpa M Hadajga MaTeMaTHYeCKOTO aHalM3a, TeoMeTpus. Anredpa M Hadajiga
MareMmarnyeckoro anaimmsa. 10-11 kmacc. Anumos HI.A., Komsarur FO.M., Tkauesa M.B. n apyrue. -
M: Ilpocsenienue, 2022.

3. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOro aHaim3a, reomerpus. ['eomerpms. 10-11
kiacce. AtanacsH JI.C., byry3os B.®., Kagomnes C.b. u npyrue. - M: IIpocsemenne, 2022.

4. Maremaruka: anreOpa U Hayajla MaTeMaTU4YecKoro aHanusa, reometpus. 10—11 kmaccel. An-
reOpa 1 Hayana mMaremaruyeckoro aHanusa. B 2 4. Hacte 1: YueOHuk ans ydanmxcs oOpa3zoBaTelbHbIX
opranuzarnuii (6a3oBwiii ypoBeHs)/Mopakoua A.I'., CemenoB I1.B.; Hacte 2. 3amauynHuk ajis yq9amuxcs
oOpa3oBaTenbHbIX oOpranu3zanuii (6a3oBbiii ypoBeHb)/ Mopakosuu A.I'. u apyrue; mon penaxuuei
Mopakosuya A.I'. - M: Muemo3uHa, 2018.
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6. Maremaruka: anreOpa ¥ Hayalia MaTeMaTHYECKOrO aHaim3a, reoMmerpus. Anrebpa u Hauyanga
MareMaruuyeckoro ananusa. 10 knacc. Hukonwsckuit C.M., [Totanos M.K., PemernukoB H.H. u apyrue. -
M: IIpocseuienue, 2021.

7. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOrO aHanm3a, reoMerpusi. Ayirebpa u Haudana
Marematuyeckoro ananu3a. 11 knacc. Hukonsckuit C.M., [ToranoB M.K., Pemernuko H.H. u apyrue. -
M: Tlpocenienue, 2021.

8. Maremaruka: anrebpa ¥ Hayajga MaTeMaTUYeCKOTro aHaiu3a, reomerpus. ['eomerpus.10-11
kiacc. [loropeno A.B. Maremaruka: anredpa U Hayana MaTeMaTU4YecKOTo aHanuza, reometpus. ['eo-
Metpust.10-11 knacc. [Toropenos A.B. - M: IIpocsemienue, 2019.

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

10. Maremaruka: ainredpa 1 Hayania MaTeMaTH4YecKoro aHanusa, reomerpus. ['eomerpus. 11 knace.
AunexcannpoB A./l., Bepuep A.JL., Peokux B.U. - M: IIpocseienune, 2021.

11. Martemaruka: anreOpa M Hadajga MaTeMaTHYeCKOTo aHanu3a, reomerpusa. 10 kmacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemienue".

12. Maremarnka: anredpa U Hayaja MaTeMaTUYECKOTO aHaym3a, reometpus 11 kimacc. Bepuep
AJL, Kapn A.Il. U3natensctBo "[IpocBeenue".

13. Maremaruka: anredpa ¥ Haudajga MaTeMaTHYECKOTO aHaiu3a, reoMerpus. Anrebdpa u
Hayajla MareMatudeckoro aHaimsa (B 2 yactsax) (B 2 gactsax). 10-11 kmacc. Yacte 1: MopakoBuu A.T'.,
CemenoB II.B.; Yacte 2: Mopakosuu A.I. m apyrue; nmox pemakuuendn Mopakosuua Al "HMOIL
MHEMO3HMHA".

14. Martemaruka: anreOpa W Haudajga MaTeMaTHUYeCKOTO aHalu3a, reomeTpus. Anrebpa u
Hayayia Mmaremartudeckoro ananmm3a. 10 xmacc. MypaBun [.K., Mypasuna O.B. MzgatenbctBO
"IIpoceemnienue".

15. Maremaruka: anredpa W Haudajga MaTeMaTHYECKOTO aHaiu3a, reoMeTpus. Anrebdpa u
Hayayia MaremaTtudeckoro ananmm3a. 11 xmacc. MypaBun [.K., Mypasuna O.B. MzgarenbctBO
"ITpocBenieHue".

16. Martemartuka: anrebpa ¥ Hayala MaTeMaTH4YecKoro aHanusa, reomerpus. ['eomerpus. 10
knacc. CmupHOB B.A., CmuproBa .M. "N3narenscTBo "IIpocBemenne”.

17. Matemartuka: anrebpa ¥ Hayala MaTeMaTH4YecKoro aHanusa, reomerpus. ['eomerpus. 11

kiacc. CmupHOB B.A., CmuproBa .M. U3natensctBo "[Ipocsemenue”.

18. Marematuka. 'eomerpus. 10 kimacc. Mepsnsk A.I'., Homuposckuit JI.A., [lononckuit
B.b., Axup M.C.; nox penakuueit [Togoneckoro B.E. U3narensctBo "[Ipocsenienne”.

19. Maremartuka. ['eomerpus. 11 xmacc. Mep3msax A.I'., Homuposckuii JI.A., TlonoHckuii
B.b., Axup M.C.; nox penakuueit [logonsckoro B.E. "U3narensctBo "IIpocsemienne”.

20. MaremaTrka: anarebpa M HayajJa MaTeMaTH4YeCKOro aHajiu3a, reomerpus. Anrebpa u
Havana MaTemaruueckoro anammsa. 10 kmacc. Bunenkun H.S., MBame-Mycatos O.C., IBapudypn
C.1. "MOLl MHEMO3HNHA".

21. MaremaTuka: anreOpa ¥ Hadaja MaTeMaTW4YeCKOrO aHaju3a, reoMeTpus. Anredpa um Havaia

MaTematuueckoro aHanusa. 11 kmacc. Bunenkun H. 4., UBames-Mycaros O.C., HIBapubypa C.1. "UOL]
MHEMO3MHA

6.2. OcCHOBHBIE YJICKTPOHHBIEC U31aAHUS
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