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1.0BIIASI XAPAKTEPUCTUKA PABOYEM TPOI'PAMMBbBI JTUCIUTLIVHBI
MATEMATHKA

1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbI:

YyeOHas JHUCUUTUINHA «Maremaruka» SIBIIAETCS 00s13aTeNTLHOM YacThIO
0011e00pa30BaTeIbLHOrO IUKJIA OCHOBHOMN MpodeccnoHanbHOi 00pa3oBaTeabHOM MPOrpaMMbl IO
cnenuanbHocT 11.02.17 Pa3paboTka 3JIeKTPOHHBIX YCTPOMCTB U CUCTEM

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero obpazoBanus ¢ yderom DI'OC CIIO mo cnenmansHoctul1.02.17 PaspaboTka
AIIEKTPOHHBIX YCTPONCTB U CHCTEM.

Jucuunnuna HanpasineHa Ha popmupoBanue OK 1o crenuanbHOCTH:

11.02.17 Pa3paboTka 37I€eKTPOHHBIX YCTPOUCTB U CUCTEM

Koo Haumenosanue komnemenyuu
KomMnemenyuu
OK-01 Breibupats cmocoObl pemieHus 3anad  NpodecCHOHANBHON 1eATeIbHOCTH
MPUMECHHUTEIHHO K Pa3IMYHBIM KOHTEKCTAM

1.2. llesn U nIaHMpyeMble pe3yabTaThl OCBOCHMS U CHUIIIHHBI:

Cogepxanue mporpaMMbl  00mIeoOpa3oBaTenbHOM — AMCHMILTUHBL  «MaTemaThka
HaIpaBJIECHO Ha JOCTIKEHHUE PE3yIbTAaTOB €€ U3yUYeHUs B COOTBETCTBUU C TpeOoBaHusmu OI'OC
COO c¢ yuerom nmpodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.3 Inanupyemble pe3yabTaTbl OCBOEHHsSI 001I€00pa30BATEJbLHON AUCUMILIUHBI B
coorBercTBuu ¢ Proc COO
OO0mme (IMYHOCTHBIC H METANIPeAMETHbIEC) Pe3yabTAThI

- TOTOBHOCTB K TPYly, OCO3HAHHE [IEHHOCTH MacTepPCTBa, TPYI0TH00HE;

- TOTOBHOCTH K aKTHUBHOU ACATCIIBHOCTHU TEXHOJIOTHYECKOU U COHI/Ia.TII)HOI\/'I HaIrpaBJICHHOCTH,
CHOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATh W CAMOCTOSITENILHO  BBIMOJIHATH — TaKYHO
JeSITEIbHOCTD,

- HHTEpEC K pa3InyHbIM chepaM npoecCHOHATHHOMN IeATEILHOCTH,

OsJiajieHNe YHUBEPCAJILHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JAEHCTBUSIMH:

a) 0a30BbIC JIOTHUECKUE JICHCTBHS:

- CaMOCTOSATENILHO (OPMYyJIHpOBaTh W AaKTyaJIM3MPOBaTh MpOOJIEeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHBIfI IMPU3HAK WJIK OCHOBAHHA OJId CpaBHCHMHA, KJ'IaCCI/I(bI/IKaHI/II/I u
00001IeHHS;

- OTIPENIENISATh 1ENIN AEATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHU UX JOCTHIKCHHS,

- BBISIBJIATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMATPUBACMBbIX SIBJICHHSIX;

- BHOCHUTHL KOPPEKTHBBI B [OCATCIBHOCTHb, OLHCHHBATHL COOTBETCTBUC PE3YIBTATOB MLCIIAM,
OLICHUBATh PUCKH MOCIICICTBUI NEITSIbHOCTH,

- pa3dBUBATh KPCATUBHOC MBIINIJICHUC IMTPHU PCIICHUN Y KU3HCHHBIX HpO6HeM

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIIQJIETh HABBIKAMHU YYEOHO-HCCIIEI0BATEIBCKON W MPOCKTHON JEATEIBHOCTH, HaBBIKAMHU
pasperieHus mpoodsieM;




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTMC Aucm 4

- BBISIBJISITH IPUYMHHO-CIIE/ICTBEHHBIE CBSA3H M aKTyaJIU3UPOBATh 3aj1auy, BHIIBUTATh TUIIOTE3Y €€
pELIeHUs, HAXOJIUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUMN, 3a/1aBaTh NapaMeTphbl
U KPUTEPUU PELICHMUS;

- QHAJIM3UPOBATH MOJYUYECHHBIE B X0JI€ PELICHUS 3aJ]a4ll PE3YJIbTaThl, KpUTUYECKU OLICHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

- YMETb MIEPEHOCUTH 3HAHUS B IO3HABATEIbHYIO U IPAKTUYECKYIO 00JIACTH KUZHEICITCIbHOCTH;
- YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

- BBIJIBUTaTh HOBBIE HJIEH, IIPEJIaraTh OPUTrMHAIbHBIC OX0/IbI U PEIICHUS;

U CIIOCOOHOCTH UX MCMOJIb30BaHUS B MIO3HABATEILHON U COLMATBHON MIPAKTUKE

B 006.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:

-c(hopMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO HAa JHMAJIOTE KYJIBTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpIICHCTBOBAHUE S3BIKOBOM W YHMTATEIbCKOM KYJIBTYpPHl KaK CpPEACTBA B3aMMOJICHCTBHS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH MPOCKTHYIO M
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.

OgByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH

B) pabota ¢ uHpopMaIuei:

- BJIQJICTh HABBIKAMH IMOJIyYCHUS MHPOPMAIIUU U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIIEHO
OCYIIECTBIISITh MOMCK, aHAJIN3, CUCTEMATU3AlUI0 U UHTEPHpeTario HHGOPMAIUU Pa3InYHBIX
BUJIOB B (DOPM IIpE/ICTABICHHUS;

- co3JaBaTh TEKCThl B Pa3IMUHBIX (hopMarax ¢ y4yeToM Ha3HaueHuss MHPOpMaAIUU U IIETEBOM
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (OPMY TIPEICTABICHHS M BU3YATU3AIINH;

- OIIEHUBATh JOCTOBEPHOCTH, JIETUTUMHOCTh WH(pOpPMAIlMU, €€ COOTBETCTBHE IMPABOBHIM H
MOPAJIbHO-dTUYECKUM HOPMaM;

- WCIIONIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3alMOHHBIX 3a/lady C COOJIOJCHHEM TpeOOBaHUMN
OPTrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeH s, IPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITHOHHON O€30TTaCHOCTH;

- BJIaJIETh HABBIKAMU PACIO3HABAHUS U 3alIUTHI HH(POpMaIMK, HHGOPMAITMOHHON O€30MacHOCTH
JTUYHOCTH

B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- chopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIIEHMBATh CHUTYallUIO U MPHUHUMATh OCO3HAHHBIE PENICHUS, OPUEHTHUPYICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOWYHBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMUTENSIM U (WJIM) APYTUM WICHAM CEMbH, CO3/IaHUIO
CEMbU Ha OCHOBE OCO3HAHHOI'O MPUHATHUS LEHHOCTEH CEeMEWHOM >KW3HU B COOTBETCTBHH C
TpaguuusaMu HapoaoB Poccuu;

OBi1ajieHHe YHUBEPCAJIBLHBIMHU PErysiTUBHBIMH 1€iCTBUAMM:

a) CaMOOpTaHMU3aIINS:

- CaMOCTOSITENIbHO OCYIIECTBISITh TO3HABATEIbHYIO JEATEIbHOCTh, BBISIBISTH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B O0Opa30BATEIHHOM JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEJILHO COCTaBIIATH TUIAH PEIICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTEHUM;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;
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CrocoO0CTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO MIMPOKOW SPYIUIMM B Pa3HbIX 00JACTAX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYJIBTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

UCTIOJIb30BaTh MPUEMbI pe(IIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

- YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHU)KECHUIO;

B) SMOLIMOHATILHBIN MHTEIJIEKT, PEIOIararoImuil copMUpOBaHHOCTH:

BHYTPEHHEH MOTHBALIMH, BKJIFOYAIOLIEN CTPEMIICHUE K TOCTHIKEHUIO LIEIHU U yCIIeXy, ONTUMU3M,
WHULMATUBHOCTh, YMEHUE ACUCTBOBATh, UCXOS U3 CBOMX BO3MOYKHOCTEM;

- SMIAaTHUH, BKJIIOYAIOUIEH CHOCOOHOCTh IOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE JAPYIHX,
YUUTBHIBaTb €ro IpU OCYLIECTBICHUH KOMMYHMKAIMM, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

- COLMAaJbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTb BBICTpAaUBaTh OTHOLIEHUS C JIPYTHMMH
JFOAbMH, 3a00TUTHCS, IPOSABIATH HHTEPEC U pa3periaTb KOH(IUKTbI

TOTOBHOCTB K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIEI0BATENbCKOM, IPOEKTHOMN U COLMAILHON JeSITEeNbHOCTH;
Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

0) coBMeCTHasl eI TEIIbHOCTD:

- IOHUMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHON U HHAUBUAYAIbHON pabOTHI;

- IIPUHUMATh LIE€JIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH NEHCTBUS
II0 €€ JOCTHKEHHIO: COCTABJIATH IUIaH JACUCTBUM, PacHpeneisaTbh PO C Y4ETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaTbl COBMECTHOU pabOTHI;

- KOOPAMHHPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX pPEAIBHOTO, BUPTYAIBHOIO H
KOMOHMHUPOBAaHHOI'O B3aUMOCHCTBUS;

- OCYULIECTBJIATH IO3UTHUBHOE CTPATETMYECKOE MOBEJICHNUE B PA3jIUYHBIX CUTYyalUsAX, IPOSBIISTH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIMATHBHBIM.

OBi1aieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMHU AEHCTBUAMM:

I') IpUHATHE ce0s U IPYTHX JIFOJCH:

- IPUHAMATh MOTHBBI M aPTYMEHTBI IPYTUX JIFOACH PU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YesloBeKa

B o0s1acTH 3CTETHYECKOr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOILEHHWE K MHUpY, BKIIOYas 3CTETUKY OblTa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOILIECHUI];

- CIIOCOOHOCTh BOCIIPUHHUMATDH Pa3iMyYHbIe BUJbI UCKYCCTBA, TPAAULIMU U TBOPUYECTBO CBOETO U
JIpYrUX HapoOA0B, OUIYIIAaTh SMOLUOHAIBHOE BO3IEUCTBUE UCKYCCTBA;

- yOeXJEHHOCTh B 3HAUMMOCTHU Ul JIMYHOCTH W OOIIECTBa OTEYECTBEHHOIO U MHMPOBOTO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX TPAIULUI U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPAXKEHHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHHE IPOSBIISTh KaueCTBa
TBOPYECKOM JINYHOCTH;

Ogi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMU:

a) oO1eHue:

- OCYUIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax KU3HHU;

- pacno3HaBaTh HeBepOalbHbIE CPeACTBA OOILICHMS, TTOHUMATh 3HAUEHHE COLMAbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(QIIUKTHI;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUsI C UCIIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

- OCO3HaHME 00YYAIOIUMUCS POCCUICKOM rpaskJaHCKOM UIEHTUYHOCTH;

- LEJICHAIIPaBJICHHOEC pa3BUTUE BHYTPEHHEW IIO3MLIMM JIMYHOCTH HAa OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEN HaponoB Poccuiickoit depepanum, MCTOPUYECKUX U HALMOHAIBHO-

5
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KYJIbTYPHBIX  Tpaauluid, (opMHpOBaHME CHCTEMbl 3HAYUMbBIX I[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYILUHUOHHOTO MUPOBO33PEHUS, TPABOCO3HAHUS, SIKOJIOTHUYECKON KYIbTYPBI,
CIIOCOOHOCTH CTaBUTb LI U CTPOUTH )KU3HEHHbIE IJIAHBI;

B yacTu rpaxIaHCKoOro BOCIMTAHUSA:

- OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O0O0s3aHHOCTEH, YyBa)KEHUE 3aKOHA W
MIPABOIIOPSIKA;

- TMpPUHATHE TPAJULUUOHHBIX HAIMOHAIBHBIX, OOIIEYETIOBEUECKUX T'yMaHUCTUYECKHX H
JIEMOKPaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb THPOTHBOCTOSITH HJEOJIOTMM OSKCTPEMHU3Ma, HaIMOHalIM3Ma, KceHodoOuwu,
JUCKPUMHHALMU 110 COUMAIIbHBIM, PEJTUTMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPaBJICHUHU B 00IIC00pa30BaTEIHLHON OpraHU3alUud U JI€TCKO-FOHOIIECKUX
OpraHu3ausx;

- YMEHHUE B3aMMOJIEHCTBOBATh C COIMATBHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIUSIMHU
Y Ha3HAYCHUEM;

- TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN AEATEIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTH POCCUMCKON TPaXKTAHCKOW HJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, YyBCTBAa OTBETCTBEHHOCTH Iepe] PonMHOW, TOpAocTH 3a CBOM Kpail, CBOIO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;
- IIEHHOCTHOE OTHOUIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, UCTOPUYECKOMY U MHPUPOJHOMY
HACJIeIMI0, MNaMATHUKAM, TpaauuusM HapoaoB Poccuum, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

- UJieliHast YOeKIEHHOCTb, TOTOBHOCTh K CIY>K€HMIO M 3anmuTe OTedyecTBa, OTBETCTBEHHOCTH 32
ero cyns0y;

OCBOCHHBIE OOYYAIOIIUMHUCS MEXKIPEIMETHbIC TIOHATUS U YHUBEPCAIbHBIC y4eOHBbIE NEUCTBUS
(perymnsTHUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- CITOCOOHOCTh WX HUCIOJIb30BAaHUs B MO3HABATEIBHON M COIMAIILHOW MPAaKTHKE, TOTOBHOCTH K
CaMOCTOSITEILHOMY TIJIAHUPOBAHUIO W OCYIIECTBICHUIO YU4eOHOU NeATEIbHOCTH, OpPTaHU3alNUN
y4eOHOTr0 COTPYAHUYECTBA C IMEIarOTMYECKUMH PAOOTHHKAMU WM CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUU UHAMBHUAYAIbHON 00pa30BaTeIbHON TPACKTOPHH;

- OBJIJICHUE HAaBbIKAMH YYEOHO-HUCCIIEA0BATEIbCKOM, MPOEKTHON U COIIMAIbHON e TEIbHOCTH

- HE IPUHUMATB JEHUCTBUSA, IPUHOCALLNE BPE OKPYKAIOLIEH Cpele;

- YMETh MPOTHO3UPOBATH HEOJIATONMPHUSATHBIE SKOJOTUYECKHUE TMOCIEACTBUS MPEANPUHUMAESMBIX
JIEMCTBUM, IIPEAOTBPAILATD UX;

- PACIIUPUTH OMBIT ACSITEIBHOCTH SKOJOTMUECKON HAMPABIEHHOCTH;

- pa3pabaThIiBaTh TUIAH pPEIICHHs] MPOOJIIEMBbI C YYETOM aHallM3a MMEIOIIMXCS MAaTepPHAbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;

- OCYUIECTBIIATH IIEJICHAMPABICHHBIA TIOUCK TMEpeHoca CPeACTB M CIOCOOOB JACHCTBUS B
poeCCHOHAIBHYIO CPENY;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATENLHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;
- npemjiaraTb HOBBIE IPOEKThI, OLEHWUBATH HJAEH C MO3WIHMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTH, OIEHUBATH
COOTBETCTBHUE PE3YIIBTATOB LIENSIM.

JAucuuninHapHblie (MpeaMeTHbIe) Pe3yJbTaThl 00y4eHUs:
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-BJIaJIETh METOJAMM JI0Ka3aTeNIbCTB, AITOPUTMaMHU peIleHHs 3ajad; yMEHHe (OpMyJIHpOBaTh
OIpe/IeNICHUs, aKCUOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH JTOKA3aTEIbHbIE PACCYK/IECHNUS B
XOJIe peUICHMsI 3a/1a4;
- YMETh ONEpUPOBATh MOHATUSMH: CTENEHb YHWCIA, JorapupM 4YHCIA; yYMEHHUE BBINOIHATH
BBIUUCIICHHE 3HAYEHUH W mpeoOpa3oBaHUs BBIPAKEHUM €O CTENeHsAMM U Jorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIBHBIX BBIPAKCHU;
- yMETb OIEPUPOBaTh MOHATUSAMU: PpALUOHAIBHBIC, HPPALMOHAIbHBIE, ITOKA3aTeIbHbIC,
CTETIEHHbBIE, JToTapu(MUUECKUE, TPUTOHOMETPHUYECKUE YPaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;
- yMeThb OIEpUpOBaTh MOHATUAMHU: (QYHKLUSA, HENpepblBHAs (QYyHKLUSA, IPOU3BOJAHAS,
nepBooOpasHasi, OMpPEACTCHHBIM HWHTErpal, yMETh HAaXOAUTh MPOM3BOJIHBIC 3JIEMEHTAPHBIX
(GyHKLUH, UCHOJIB3Ys CIPAaBOYHbIE MaTe€pHajbl; UCCIEI0BATh B NPOCTEHIINX CIydasx (YHKLIUU
Ha MOHOTOHHOCTb, HAXOJWUTh HAWOOJbIINE W HAUMEHBIIME 3HA4YEHUS (YHKIHA, CTPOWUTH
rpauKd MHOTOWIEHOB C MCIIOJIb30BAaHMEM allliapaTa MaTeMaTHYeCKOro aHajiu3a; HNPUMEHSTh
IIPOM3BOJHYIO IIPU PELLIEHUU 3a/lad Ha JIBUKEHUE; pelllaTh MPAaKTUKO-OPUEHTUPOBAHHBIE 3a7jauu
Ha HauOOoJbIIME U HAUMEHbILINE 3HAUCHHsI, HA HaX0XKJIEHHE ITyTH, CKOPOCTH U YCKOPEHMUS;
- yYMEThb ONEpUPOBATh TOHATHSIMH: palUoOHAIbHAS (YHKIMS, TOKa3aTenbHas QYHKIUS,
cTeneHHas (yHKUMs, Jorapupmudeckas (QyHKIUSA, TPUTOHOMETpUUYecKue (PyHKIUU, 0OpaTHbIE
GyHKIMU; YMEHHE CTPOUTh TIpaduKH HM3yYCHHBIX (QYHKUWH, HCIONB30BaTh TIpaduKd TpU
U3Yy4EHHH IPOLECCOB M 3aBUCUMOCTEH, P PEIICHUM 3ajad U3 APYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON KU3HU; BhIpAXaTh (JOPMYJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMY;
- YMETb pelaTh TEKCTOBBIE 33/1a4M Pa3HbIX THIIOB (B TOM YHMCJIE Ha MPOLIEHTHI, 10JIM U YaCTH, Ha
JBWKEHUE, paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33Ja4d M3 OOJIACTH YIPABICHUS
JUYHBIMU U CEMEHHBIMU (PMHAHCAMM); COCTABIIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBl [0 YCIOBHIO 3a/Jayd, MCCIEAOBAaTh IOJYyYEHHOE pEIIeHHEe M  OLIEHHUBATh
IPaBJOIN0I00HOCTh PE3YJIbTATOB;
- YMeThb ONEpUpOBaTh MOHATUSAMU: CcpelHee apupMeTHUecKoe, MeAuaHa, HauOoJbllee U
HalMEHbIIIee 3HAueHMs, pa3Max, JUCIEpCHs, CTaHAAPTHOE OTKJIOHEHHE 4YMCIOBOro Habopa;
YMETh U3BJIEKaTh, WHTEPNPETHUPOBATh HH(OpPMaLMIO, NPEACTaBICHHYI0 B TaOIuIax, Ha
nuarpamMmax, rpaukax, OTpaXalollyl0 CBOWCTBA pealbHbIX IPOLECCOB U  SBICHMIA;
NPEJICTaBIATh UHPOPMALMIO C MOMOIIBI0 TAONUIl U AMArpaMM; HUCCIEI0BaTh CTATHUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHUEM I'paMueCKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;
- YMETb OINEpPUPOBaTh IMOHATUSAMU: CIy4allHBIA OMNBIT U CclIy4yailHoe CcOOBITHE, BEPOSITHOCTD
CJlydyalfHOro COOBITHS; YMEHHME BBIYUCIATH BEPOSITHOCTh C MCIOJIB30BAaHMEM TpadUyecKux
METOJIOB; MPHUMEHSTh (OPMYJBl CIOXKEHHS M YMHOXXEHUS BEpOSTHOCTEH, KOMOMHATOpHbIE
dakTel ¥ (OopMynIBl TpPU PpEIIEHUWH 3a/ay; OLIEHHWBATh BEPOSTHOCTH pEaJbHBIX COOBITHI;
3HAKOMCTBO CO CJIy4allHbIMHM BEJIMYMHAMU; YMEHHE NPUBOJUTH NMPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUAX;
- YMETh ONEpUpOBATH MOHATHSAMH: TOYKa, MpsMasi, IJIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHbBIN
yroJl, CKpPELIUBAIOLIMECS MpsMblE, MAapPAJIENIBHOCTh W IMEPHEHAUKYISPHOCTh MPSIMBIX U
IUIOCKOCTEH, Yroial MexAy MNpSMBIMH, YroJdl MEXAYy MpSMOM U IJIOCKOCTBIO, YIOJd MEXIy
IUIOCKOCTSIMH, PAaCCTOSIHUE OT TOYKHU /0 IUIOCKOCTH, PACCTOSIHUE MEXIY NMPSMBIMH, PACCTOSTHUE
MEX1y TUIOCKOCTSIMH; YMEHHUE UCTOIb30BaTh MPU PEIIEHUH 3a1a4 U3YUEHHbIE (PaKThl U TEOPEMBI
IUTAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEr0 MUPa;
- yMeThb OIEpUpOBaTh TMOHATUSMHU: MHOTOTPAaHHUK, CEUYEHHE MHOTOIpaHHHUKa, KYO,
napajeNnenunes, npu3mMa, nupamuia, Gurypa 1 noBepXHOCTh BpallleHHs, IWINHAP, KOHYC, 11ap,
cdepa, cedeHus: GUrypbl BpallleHUs, IUIOCKOCTb, Kacaromiasicss cdepbl, LHIMHApPA, KOHYCA,
IUIOIAAb TOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IMINHAPA, IUIOMAab cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapalljieNienumneaa, NupaMuabl, TpU3Mbl, HWIMHApPA, KOHYyca, 1Iapa; yMEHue
7
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n300pakaTh MHOTOI'DAaHHMKH U ITOBEPXHOCTH BpAILEHUS, UX CEUEHMs] OT PYKH, C IIOMOIIbIO
YEPTEKHBIX HMHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHE pACIIO3HABaTh CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH NTPAaBUJIBHBIE MHOTOIPaHHUKH;

- yYMEThb ONEpUpPOBATh MOHATUAMHU: JABIDKEHHE B IPOCTPAHCTBE, MONO00HBIE (UTYpHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOLICHHME IUIOLIA/EH IMOBEPXHOCTEH M 00BEMOB IOJ0OHBIX
buryp npu pemeHun 3anay;

- YMETb BBIUUCIATH I'€OMETPUYECKHE BEJIMYMHBI (UIMHA, YroJl, IUIOIAaAb, OOBEM, ILIOIIA]b
MOBEPXHOCTH ), UCTIONB3Ysl U3yYCHHBIE (DOPMYIIBI U METO/IBI,

- YMETh ONEPUPOBATh NMOHATUSAMM: NPSMOYrOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPJAMHATBI BEKTOPA, CKAJIAPHOE IPOU3BEIACHHUE, YrOJl MEXAYy BEKTOpaMH, CymMMma
BEKTOPOB, IPOM3BEACHUE BEKTOpPA HA YHCIO; HAXOJUTh C IOMOILBIO H3YyYEHHBIX (opMyn
KOOPJIHMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKY IBYMsI TOUKAMH;

- yMeTb BbIOMpATh MOJIXOAIIMI HM3YyYEHHBIM METOJ JJs pelIeHUs 3a7ayd, paclo3HaBaTh
MaTeMaTHuecKkue (PaKkThl 1 MaTEMaTHYECKUE MOJICIN B IIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHE IPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITHHA POCCUNCKON U MUPOBOI
MaTeMaTUYECKON HAYKH.

- YMETb OIIEpUPOBATH IMOHATHAMH: OINpPEACICHUE, AKCMOMA, TEOpeMa, CIIEICTBHE, CBOWCTBO,
NPU3HAK, JOKa3aTeIbCTBO, PABHOCHIbLHBIE (POPMYITMPOBKH; YMEHHE (OPMYIHPOBATH 00paTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIEHUE, IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPBI, UCIIOIb30BaTh METO]
MaTE€MaTU4YeCKOW WHIYKLUW; ITPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHs IPU PEIICHUM 3a/aad,
OLICHUBATh JIOTUYECKYIO NIPaBUIIBHOCTD PACCYKIACHUM;

- YMETh ONEPHUPOBATH MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO, OIEPALlMH HAJl MHOKECTBAMM;
YMEHHME HCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIM anmapar MJIsi ONMCAaHUA PEalbHBIX
IIPOLIECCOB U SIBJIEHUI NMPU PEUICHUH 3a/1a4, B TOM YUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB;

- YMETh ONEpPUPOBATH MOHATHAMM: Ipad, CBSI3HBINA rpad, AepeBo, IUKI, rpad Ha MIOCKOCTH;
YMEHME 3aJlaBaTh M OMUCHIBATh Ipadbl pa3IMYHbIMH CIIOCOOAMH; HCIONb30BaTh rpadsl mpu
pEILIEHNN 3a/]a4;

- YMeThb CBOOOJHO ONEpUPOBATh MOHATUSMHU: COUETAaHUE, MEPECTAHOBKA, YMCJIO COYETaHUM,
YHUCIO MEepecTaHOBOK; OMHOM HpIOTOHA; yMmMeHHME MNpPUMEHATh KOMOMHATOpHbIE (aKThl U
paccyXIeHHs I PELICHMS 3a/1a4;

-yMETh OIEPUPOBATh MOHATUSAMM: HATYpaJbHOE YHUCIIO, LIEJIO€ YUCIIO, OCTaTOK IO MOZYIIO,
palOHAJIBHOE  YHCJIO, HPPALMOHAIBHOE YHCIO, MHOXKECTBA HATYPAIBHBIX, IEJIBIX,
palOHAIbHBIX, JEHCTBUTENIBHBIX UHUCEN; YMEHUE UCIOJIb30BaTh IPU3HAKU JEIUMOCTH,
HauMEHBIINKA OOIIMH JenuTeNnb M HauMeHbllee oOliee KpaTHoe, anropuT™ EBkiauaa npu
pELIEHNN 3a]a4; 3HAKOMCTBO C Pa3JIM4HbIMH MO3UIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

- yMeTb CBOOOJHO OINEpPUPOBAaTh TMOHATUSMU: CTENEHb C IEeJIbIM I[I0Ka3aTejaeM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENEHb C PAalMOHAJIBHBIM I10KA3aTENIEM, CTENEHb C JIEHCTBUTEIIBHBIM
(BelecTBEHHBIM) TIOKa3aTesieM, JIorapuM uucia, CUHYC, KOCHHYC M TaHI'€HC MPOU3BOJBHOTO
qHCIIa;

- YMETh ONEepUpOBATH MOHATHSIMH: TOXKIECTBO, TOXKIAECTBEHHOE IpeoOpa3oBaHuE, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMA YPaBHEHHI M HEPAaBEHCTB, PABHOCWJIBHOCTh YPABHEHWH, HEPABEHCTB U
CUCTEM, pPallMOHAJIbHbBIE, MpPpalMOHANIbHBIE, MOKa3aTelbHbIe, CTENEHHbIE, JorapudmMuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHHs, HEPABEHCTBA M CHCTEMbl; yYMEHHE pEIlaTh YpPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB; pEIIaTh YPAaBHEHMsI, HEPABEHCTBA U
CUCTEMBI C MAapaMEeTpOM; INPUMEHATh YPAaBHEHUs, HEPABEHCTBA, MX CHCTEMbI Il PELICHMS
MaTeMaTUYeCKUX 3a7ad U 3a7a4 U3 Pa3InyHbIX 00JIacTell HAYKU U peabHOU KU3HU;

-yMeTb CBOOOJTHO ONEPUPOBATH MOHATUAMMU: Ipaduk GyHKIMU, 0OpaTHas QYHKIMS, KOMIIO3UIUS
byHKIMHE, nuHeWHas QYHKUMS, KBaJapaTuyHas (YHKLIHS, CTENEHHas QYHKIHUS C LEJIbIM
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1oKas3aresjaeM, TPUTOHOMETpUYECKHE (QYHKIUH, OOpaTHbIE TPUIOHOMETpUYECKHE (YHKIMH,
nokaszaresbHas U Jorapupmuueckas GyHKINN; YMEHUE CTPOUTH Ipaduku (PyHKIU, BHIIOIHSITH
npeoOpa3zoBanusi rpaduKoB PYHKITUH;

- YyMeTb HCHOJb30BaTh rpaduku (YHKIMHA Ui W3Y4EHHUsS TPOLECCOB M 3aBHCUMOCTEH MpH
pELICHUH 3334 U3 APYruX Yy4eOHbIX IPEIMETOB U U3 PeabHOM JKU3HU; BhIpAaXXaTh (GopMysaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

yMeHHEe CBOOOJHO ONEpPUpPOBATH MOHATHUAMHU: YETHOCTh (YHKLUH, MNEPUOAUUHOCTh (DYHKIMH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (YHKLHH, IKCTpeMyM (GYHKIHMH, HauOoiblliee U
HalMEHblIee 3HaUeHUs! PYHKIIUU Ha IPOMEKYTKE; yMEHHUE ITPOBOAUTh MCCIIEJOBaHNE (PYHKINY;
YMEHHUE MCIONB30BaTh CBOMCTBA M rpaduku (GYyHKIMNA JJIs pelIeHUs] YpaBHEHUH, HEPAaBEHCTB U
3ajjay C IapaMeTpaMu; Hu300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA PpeIICHUM
yYpaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- yMeTb CBOOOJHO ONEpUPOBaTh MOHATHAMM: IIOCIIEOBATEIHOCTh, apudMeTHuecKas
nporpeccusi, TEOMETpPHYECKash IMporpeccus, OCCKOHEYHO yOBIBaloOmasi TeOMETpHUYECKas
porpeccusi; yMEHUE 3a/1aBaTh IOCJIEI0BATEILHOCTH, B TOM YHUCIIE C MOMOLIbI0 PEKYPPEHTHBIX
(opmyu;

- YMeTh ONEpPUPOBATh MOHATHAMM: HENPEPHIBHOCTh (YHKLMHU, aCUMITOTHI rpaduka (yHKLIUH,
nepBasi ¥ BTOpast MPOU3BOAHAS (DYHKIIMH, TEOMETPUIECKUN U (PU3UIECKUIN CMBICI IPOU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbI UHTerpajl; yMEHHE HaXOAWUTh aCUMITOThI rpaduka (yHKLUY;
YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (DYHKITHIA,
HaXOJUTh YpaBHEHHE KacaTebHOU K rpaduKy (yHKIUH;

YMEHHE UCIOIb30BAaTh MPOU3BOAHYIO /IS HCCIENOBaHHUA (YHKUWH, I HaXOXKICHUS
HAWIYYIlIero peleHus B IPUKIaJHbIX, B TOM YHMCJIE€ COLUAIBbHO-3KOHOMUYECKUX U (PU3HUECKUX
3aadax, Ui ONPENEICHUs CKOPOCTH M YCKOPEHUS; HaXOIUTh IUIOMIATd M 00beMbl (QUTYp C
MOMOIIBI0 MHTErpajia; MPUBOIUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICJIMPOBAHUS C TOMOIIbIO
nudepeHIaIbHBIX YPaBHEHUIH;

- YMETh ONEPHPOBATH MOHATUSMH: KOMIUIEKCHOE YHCIIO, CONpPSKEHHBIE KOMIUIEKCHbBIE YHCHa,
MOIyJdb W apryMEHT KOMIUIEKCHOTO 4Yucia, ¢GopMa 3aluCH  KOMIUIEKCHBIX — YHCEI
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpamyeckas); yMeTb  IPOU3BOAUTH
apu(MeTHIECKHe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH;, TPUBOJUTEH MPUMEPHI UCIIOIB30BaHUS
KOMILJIEKCHBIX YHCET,;

- YMeTh CBOOOJIHO OTIEPUPOBAThH MOHATUSAMH: CpeHEe apuPMeTHIecKoe, MelnaHa, HanOoJbIee
U HauMeHbIlee 3HAueHMs, pa3Max, IMCIEpCUs, CTAHAAPTHOE OTKJIOHEHHE sl ONHMCaHUs
YHCIIOBBIX JAHHBIX; YMEHHE WCCIeNOBaTh CTAaTHCTHYECKHWE JaHHBIE, B TOM 4HCJIE C
OpUMEHEHHEM TIpaUUecKuX METOJOB M 3JEKTPOHHBIX CPEACTB; IpadUyecKd HCCIIE0BaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO IMarpaMM PacCEeUBaHMS U JIMHEHHOHN perpeccuu;

- YMeTb HaxOJIUTh BEPOSTHOCTU COOBITUH C HCHOJB30BAHUEM TpapHUUECKUX METOJIOB;
NPUMEHSTH JUI PeHIeHus 3a1a4 (OPMYJIBbI CIIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, POpMYITy
MOJTHOM BepOsITHOCTH, (opmyiny bepHymnn, komOuHaTopHBIE (DaKThl U (POPMYIBI; OILIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHHE OIEpPUPOBATh TOHSATHAMH: CIy4aiiHas BEJIMYHHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHMYecKoe OXHJaHUe, AMUCIEpCUss M CTaHJapTHOE
OTKJIOHEHUE CITyJaiHOW BENWUYMHBI, (YHKIIMH PACIpEesieHUs] M TUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIbHOr0 M HOPMAIBHOTO pacrpeieseHnid; yMEHUE HCI0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesielieHuil sl pelIeHus 3a/1a4; 3HAKOMCTBO C MOHATUSMH: 3aKOH OOJIBIINX YMCEII, METOIBI
BBIOOPOYHBIX UCCIIEIOBAHUHN; YMEHHE IPUBOAUTE PUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YUCE
B TIPUPOHBIX M OOIIECTBEHHBIX SIBIICHHSIX;

- yMeThb CBOOOJHO ONEpPHPOBATh MOHATHAMM: TOYKA, HpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, Jy4, IUIOCKMI YroJl, ABYTPAaHHBIM YroJI, TPEXTPAaHHBIM YroJ, IEepeCceKaroIIuecs,
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NapauleJIbHbIE U CKPEILMBAIOIINECS MPSAMBIE, IAPAJUIEIbHOCTD U MEPIEHIUKYIIIPHOCTD MPSAMBIX
U IUIOCKOCTEH, Yroia MeXIy HNpSAMbIMHU, Yrojl MEXAY HpsIMOW M IUIOCKOCTBIO, Yroj MEXIy
IUIOCKOCTSIMH; YMEHHE MCII0JIb30BaTh IPU PELIEHUHU 3ajady H3ydeHHble (DaKThl U TEOpPEMbI
IUIAHUMETPUH;, YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOUIEM MHUPE; YMEHHUE
OIEpUpPOBATh  IMOHATHSAMM:  MHOIOTPAHHHMK, CEYCHME  MHOTIOIDAHHUKA,  I[PaBUJIBHBIN
MHOTOTpaHHHK, MPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BpAIlCHU, IHJIUHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, NapaulelbHble OCH WU
OCHOBaHMIO, CEUYEHHUE IIapa, IUIOCKOCThb, Kacaromasics cgepsl, LWINHAPA, KOHYCAa; YMEHHUE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKHU, (UIYpbl M IOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE C IIOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSITh
CBOWCTBA T€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIUPOBAThH ONPEACIICHUS U3ydaeMbIX
¢buryp, BbIABUIaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX FE€OMETPUUECKUX (UTYP, 0OOCHOBBIBATH
WINA ONpPOBEpPrarb MX; yMEHHE NMPOBOAMTH KJACCU(PUKALKIO GUTYp MO pa3IMYHBIM IpPU3HAKAM,
BBITOJIHATh HEOOXOAUMBIE JIOTIOJIHUTENbHBIE TIOCTPOCHHUS,;

- yMeTb CBOOOJIHO OIEpHUPOBaTh MOHATUSAMM: IUIOIIAAb (GUIypbl, 00beM (UIYpbl, BeIUYHHA
yria, pacCTOSIHME OT TOYKH JO IJIOCKOCTH, PACCTOSTHUE MEXKIY IPSIMBIMU, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb c¢epbl, IUIOMAAb HOBEPXHOCTM MHUPaMM[bl, IPHU3MBI, KOHYCa,
HWIMHJpa, 00beM KyOa, IPsIMOYTOJIBHOTO Mapajlielenunena, NupamMuibl, TpU3Mbl, [UIUHAPA,
KOHYCa, [l1apa; yMEeHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJO0HBIX (QUTyYp;

- YMeTh CBOOOJIHO OINEPUPOBATH MOHITUSAMU: TBIKEHHUE, TapaJUIeIbHBINA MEPEHOC, CUMMETPHS
Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHHe MOJ00Us, MOJ00HBIE (UTYpHI;
YMEHME paclo3HaBaTb paBHbIE U IOJOOHBIE (UIYpbl, B TOM YHCJIE B NPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHUE UCIIOJIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIoUIa/ib, 00beM) MpHU PELICHUH 3a]a4 U3 APYTrUX yYEOHBIX MPEIMETOB
Y U3 PEATIbHON KU3HU;

- YMeThb CBOOOJHO ONEpUPOBATH MOHATUSIMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpPAUHAT, BEKTOP,
KOOpJUHAThl TOUYKH, KOOPJUHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOPA Ha YHUCIIO,
pa3ioKeHue BeKTopa IO 0a3ucy, CKaIspHOE MPOU3BEIECHUE, BEKTOPHOE IPOM3BEACHUE, YIOJl
MEXy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJX JJISl PELICHUS
FEOMETPUUECKUX 3aJad M 3aJad JAPYrux Y4eOHBbIX NPEIMETOB; OINEPUPOBATH IOHATUSIMHU:
MaTpuna 2x2 1 3x3, onpeaeNnuTeab MaTpULbl, TEOMETPUYECKUIN CMBICI ONPENETUTENS;

- YMETb MOJEJIHMPOBATh pPEAJbHbIE CUTyallMH Ha S3bIKE MATEMAaTUKU; COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 3a/ayd, HCCIEN0BaTh IOCTPOCHHBIE
MOJIEJIM C HCIOJIb30BaHUEM ammapaTa anreOpbl, MHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yJbTaT;
CTPOUTh MaTEMAaTHUECKUE MOJEIU C MOMOIIBI0 T€OMETPUUECKUX MOHATHM M BEJIMYUH, PELIaTh
CBA3aHHbIE C HUMH [PAKTUYECKHE 3a/laud; COCTaBIATh BEPOSTHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IIOJIyYEHHBIM pE3yJabTaT; pellaTh NPUKIAJHBIE 3aJadyd  CpPEACTBaAaMH
MaTeMaTHYeCKOro aHajau3a, B TOM 4YHCJIE€ COLMAIBHO-3KOHOMHUYECKOTO M (PU3HUYECKOIrO
XapakTepa;

- yMeHue BbIOMpaTh MNOAXOASIIMNA METOJA JUIsl pelieHHs 3aJaud; MOHMMAaHHE 3HAUYUMOCTH
MaTeMaTHUKHd B M3YyYEHHM NPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMEHUE
pacro3HaBaTh MPOSIBJICHHE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE, YMEHHE MPUBOIUTH MPUMEpPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBON MAaTeMAaTUYECKOU HAyKH

- yMeThb ONEepUpOBaTh MOHATUSAMM: palMOHANbHAs (YHKIMSA, TMOKa3aTeabHas (QYHKIMS,
cTeneHHast (GyHKUMA, Jorapupmudeckas (QyHKIUSA, TPUTOHOMETpUYecKue (PyHKIUU, 0OpaTHbIE
GyHKIIMM; YMEHHE CTpPOUTh TpadUKU HU3YYEHHBIX (YHKIUH, HCIOJIB30BaTh TpaduKU IpH
U3YyYEHHH IMPOLIECCOB M 3aBHCUMOCTEH, MPH PEIICHUM 3ajad U3 APYruX y4eOHBIX NMPEIMETOB U
3a]a4 U3 pealbHOM JKHU3HM; BbIpakaTh GOpMyJiaMU 3aBUCUMOCTH MEXIY BEIMUYNHAMU;
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- YMETb ONEpUpPOBaTh MOHITUAMU: TOXKAECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHKE, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHUI W HEPABEHCTB, PaBHOCWIIBHOCTh YPAaBHEHUI, HEPAaBEHCTB U
CHCTEM, DALMOHAJbHBIC, UPPALMOHAIBHBIC, IOKa3aTelbHbIE, CTENEHHbIE, JIorapu(GMUYECKUe,
TPUTOHOMETPUUYECKHE YpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI; YMEThb pelIaTb YpaBHEHHS,
HEPaBEHCTBA M CUCTEMBI C ITOMOILBIO PAa3JIMYHBIX [IPUEMOB; pelllaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C IapaMeTpoM; MPUMEHSATh ypaBHEHUS, HEPAaBEHCTBA, UX CHCTEMBI Ul pEIICHUS
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTe HAyKU U peaJIbHOM KU3HMU;

- YMeTh CBOOOJHO OINEPUPOBATH MOHATUSAMU: IBIDKEHHUE, MapaJUIeIbHBINA MEPEHOC, CUMMETPHUS
Ha IJIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHHUE MOA00Ms, NOJOOHBIE (GUTYpBHI;
yMETh paclo3HaBaTh pPaBHbIE M NOJOOHBIE (UTYpHI, B TOM YHWCIE€ B MPUPOJE, HCKYCCTBE,
apXUTEKType; YMETb MCIIOJb30BaTh I'€OMETPUUYECKHE OTHOLIEHUs, HAXOAUTh I'€OMETPHUYECKUE
BEJIMYMHBI (JUIMHA, YToJl, IUIo1Ia/lb, 00beM) NpHU PELIEHUH 3aa4d U3 IPYruX y4eOHBIX IPEIMETOB
U U3 pealibHON )KU3HU

- YMETh OIIEPUPOBATH TMOHATHUSAMHU: pPalMOHAIBHBIE, HPPALUOHAIBHBIE, ITIOKAa3aTelbHEIC,
CTETEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPHPOBATH MOHATHUSMH: NPSMOYTOJbHAsl CHCTEMa KOOPAMHAT, KOOPJAMHATHI TOYKH,
BEKTOp, KOOpPAMHATBHI BEKTOPA, CKAJIAPHOE IPOU3BEICHUE, Yol MEXAy BEKTOpPaMHU, CyMMa
BEKTOPOB, IPOU3BEIACHUWE BEKTOpPA HA YHCIIO; HAXOIUTh C MOMOINBI0 H3YYEHHBIX (opMym
KOOPJIMHATBI CepeIMHBI OTPE3Ka, PACCTOSHUE MEXKAY IBYMs TOUKaMHU

- yMeTh CBOOOJHO OIEPUPOBATH TOHATHAMHU: Tpapuk QyHKIUH, oOparHas QyHKIuS,
KoMno3uus GyHKUMH, JuHeHHas (QyHKuus, KBaapaTUyHas (YHKLUSA, CTelEeHHass (QYHKUUS C
[EeNbIM TOKa3aTeJeM, TPUTOHOMETpUYecKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIIMY, MOKa3aTeiabHas U jorapudmuueckas GyHKIUU; YyMETh CTPOUTH rpapuku (GyHKIH,
BBITNOJHATH NpeoOpa3oBaHusl rpaQuKOB (PYHKIIHIA;

- YyMeTb HCHOJb30BaTh Ipaduku (YHKIMHA Ui M3y4eHHs INPOLIECCOB M 3aBUCUMOCTEH MpH
pelIeHnn 3a1a4d U3 JPyrux y4eOHBIX MPEIMETOB U U3 peallbHOW JKHU3HHU; BBIPaXaTh (GopMyIaMu
3aBHCHUMOCTH MEX/y BeTUUYNHAMM;

- CBOOOJIHO ONEPHPOBATH TOHATHSAMH: YETHOCTh (YHKIUH, MEPUOIUIHOCTD (YHKIHUH,
OTPaHUYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTh (YHKLHH, 3KCTpeMyM (GYHKIMH, HauOoibllee U
HaMMEHbIIIee 3HAYCHUST PYHKIIUN Ha TIPOMEKYTKE; YMETh MPOBOANUTH MCCIeI0OBaHNE (PYHKIINH;

- YMETh HCII0JIb30BaTh CBOMCTBA U rpaduku (GYHKUUH JUIs pellIeHUs ypaBHEHUN, HEPABEHCTB U
3aJad € TapamMeTpaMy; H300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH MHOXKECTBA pPEIICHHN
YpaBHEHMI, HEPABEHCTB U X CUCTEM

- YMEThb HCHOJB30BAaTh IPH PEIICHUH 3a/a4 HM3y4YeHHBIE (DaKThl M TEOPEMBl IUIAHUMETPHH;
yYMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa

- yYMEThb ONEpHpOBATh TMOHATHSAMHU: IBIKEHHE B IPOCTPAHCTBE, IOA0OHBIE (UTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILICHHME IUIONIA/Iel MOBEPXHOCTEH M O0BEMOB IOJ00HBIX
buryp npu pemnieHuu 3aaay;

- YMETb BBIUUCIATH T'€OMETPHYECKHE BEJIMYMHBI (UIMHA, YTOJI, IUIOIMAAb, 00BEM, ILIOIIAIbh
TIOBEPXHOCTH ), UCTIONB3Ys U3ydeHHBIE (DOPMYITBI U METOJIBI.
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_ YYPEXIEHME BBICIIET'O OBPA30BAHVII
«POCCUNCKNUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U1 CEPBUCA»

PIYTUC

OENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE

CMK
PTYTVIC

Aucm 12

2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIIUILIMHBI

2.1. O0beM JUCHUILINHBI U BU/bI y4eOHOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 258
B T.Y.

OcHoBHOe cojiep:KaHue 174
BT. 4..

TEOpPETUYECKOe 00yIeHnE 109
MPaKTUYECKHE 3aHATUS 65
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 56
NMPHUKJIATHOT0 MOIYJIA)

BT. 4..

TEOpeTU4ecKoe o0yueHue 4
MIPaKTUYECKHUE 3aHATHS 52
KoncyabTanuu 4
IMpome:kyTouHnasi arrectamusi (3x3amen) — 1,2 cemectp 24

12
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2.2. TemaTn4ecKkui IJIaH 1 coaecpikaHe NUCHUIJIUHDBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO ecCuoOHAIBHO-

HaumenoBanue . O0bem yacoB | PopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3AHATHUS, IPUKJIATHON
pa3/iesioB U TeM KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoOBHOE co/lep:KaHue
Pazgen 1. IloBTOpenme
Kypca MaTeMaTHKHU
OCHOBHOM WIKOJIbI
Tema 1.1 Coneprxkanue yueOHOro Matepuania 2
ens u 3anauu | KoMOMHMpPOBaHHOE 3aHATHE
MaTeMaTHKU npu | bazoBele 3HAaHUS W YMEHMs 10 MaTeMaTHKe B NPOPECCHOHATBHOM U B
OCBOCHUHU CIICIIMATILHOCTH | TIOBCETHEBHOM NESTEILHOCTH.
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasa 2
Uucna wu  BeuucieHus. | KoMOMHMpOBAaHHOE 3aHATHE
Bripakenust U | JleHicTBHSI HaJ MOJIOKUTENBHBIMU M OTPULIATEIbHBIMU YHCIaMU, OOBIKHOBEHHBIMH U OK-01
npeoOpa3oBaHus JECATUYHBIMH JPOOSIMHU.
JlelicTBUS co cTeneHs MU, (OPMYITbI COKPAILIEHHOTO YMHOXEHHS.
Tema 1.3. IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue 4
['eomeTpus Ha MIIOCKOCTH | MPHUKJIATHOTO MOIYJIS)
[IpakTHueckoe 3aHsTHE
Busl mitockux GUryp v ux riomaib.
[IpakTHKO-OpHEHTHPOBAHHBIE 337]aUl B KypCE T€OMETPUU Ha IUNIOCKOCTH
Tema 1.4 Coneprxanue yueOHOro MaTepuaa 2
IIpouenTHbIE [IpocTeie mpoLEeHThI, pa3Hble cCI0cOObI MX BhluucaeHUs. C0KHbIE TPOLEHTH
BBIUHCIICHUS [IpakTuueckoe 3anaTue 1
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[TpocTeie IPOLIEHTHI, Pa3HbIe CIIOCOOBI MX BhrauciaeHUs. CII0KHBIE TPOIICHTHI
Tema 1.5 Coneprxkanue y4eOHOT0 MaTepuaia
YpaBHeHUs u | Jluneiinole, KBaJpaTHbIC, APOOHO-TMHEITHBIE ypPaBHEHUS 1 HEPABEHCTBA
HEPaBEHCTBA [IpakTHueckoe 3aHsTHE
Jluneiinble, KBaapaTHbIC, APOOHO-TMHEHHBIC YPABHEHHS 1 HEPABEHCTBA
Tema 1.6 Coneprxkanue yueOHOro Matepuania

Cucrempl ypaBHEHUH H

KoMOuHMpOBaHHOE 3aHATHE

HEpPaBCHCTB CrocoOslI pelieHus CUCTeM JMHEHHBIX ypaBHeHUH. [lonsTus: matpuna 2x2 u 3x3,
omnpeaenutenb Mmarpuibl. Metonq [Naycca. Cuctembl HENMHEWHBIX YpaBHEHUU.
CuctemMbl HEpaBEHCTB

Tema 1.7 Coneprxanue yueOHOro MaTepuasia

Bxo1HOM KOHTPOJIb

Boruncnenuss u npeoOpa3oBaHMs. YpaBHEHHsI U HepaBeHCTBa. ['eomerpusi Ha
IJIOCKOCTH

KonrtponbHas pabora
Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHUs W HepaBeHcTBa. ['eomeTpusi Ha
IJIOCKOCTH

Paznen 2 Ilpsimble u

IJIOCKOCTH B
NPOCTPAHCTBE

Tema 2.1. Coneprxanue yueOHOro MaTepuaa

OcHoBHbIE nouaTust | KoMmOMHHpPOBAaHHOE 3aHATHE

CTEPEOMETPUHU. IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, HpsiMas, IUIOCKOCTb,

Pacnonoxenue npsimeix u
IJIOCKOCTEN

npocTpaHcTBo).  OCHOBHBIE — akcMOMbl  crepeomerpuu.  Ilepecekaromuecs,
MapajuleJbHble M CKpelmmBaromuecs  mnpsmble. [Ipu3Hak ©  CBOWCTBO
CKPEIIMBAIOINXCS NPAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (PUTYPBHI.

OK-01

14
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Tema 2.2. Copepxxanne yaeOHOT0 MaTepuana
[TapannenpHOCTH KomOunnpoBaHHOE 3aHATHE
MPSIMBIX, npsmMoi M | [apaiutenbHble mpsMas W IUtockocTs. Ompenenenue. Ilpusnak. CoiictBa (c

IIJIOCKOCTH, IIOCKOCTEH

nokasarenbcTBoM). [lapamensabie mmockoctu. Onpenenenue. [Ipusnak. CBolicTBa
(c noxazarenbcTBoM). Terpasap u ero snementsl. [lapamnenenunexn u ero
aneMeHThl. CBOMCTBA MPOTUBOIOJOKHBIX IPaHe U AUaroHajgei napajiesenurnea.
ITocTpoenune ceuenuii. Pemenue 3anay.

Tema 2.3.
[MeprieH MK YIIAPHOCTD
IPSIMBIX, IIPSMOU |
[IJIOCKOCTH, IUIOCKOCTEMN

Coneprxkanne yueOHOro MaTepuania

KOM6I/IHI/IpOBaHHOG 3aHATHC

[lepnennukynspueie npsmble. IlapamienbHble npsiMble, NEPHEHIUKYISAPHBIE K
mwiockoctd.  [Ipu3Hak  NEpHEHOUKYIAPHOCTH  NPSAMOM M IUIOCKOCTH.
Hoxka3zatenbctBo. [lepnenaukynsp u HakiaoHHas. lleprneHauKyaspHbIE TIOCKOCTH.
[Ipu3Hak nepneHaANKyJIIPHOCTH INIOCKOCTEN. [loka3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

Tema 2.4. Coneprxanue yueOHOro MaTepuasa

Teopema 0 Tpex | KoMOuHMpoBaHHOE 3aHATHE

NCPIICHAUKYIApax Teopema 0 Tpex mneprneHauKyispax. Jloka3aTeinbCTBO. YTOI MEXIY NPAMOU U
IIJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTSMH

Tema 2.5. IIpo¢eccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue

[TapannensHele, NMPUKJIAJTHOT0 MOYJIAA)

MEPIEHIUKYIISIPHBIE, IIpakTueckoe 3aHsATHE

CKPCIIUBAOIUACCA AkcuoMbl  ctepeomeTpun. IlepneHIUKyIApHOCTH NPSAMOM U IJIOCKOCTH,

psiMbIE [apajuIeIbHOCTh JBYX IIPSIMBIX, NIEPIEHAUKYIISPHBIX IIJIOCKOCTH,
MEPIEHUKYISIPHOCTD MIJIOCKOCTEN

Tema 2.6. Coneprxanne yueOHOTO MaTeprana

15
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Pemenne 3amau. Ilpsmbie
u IJIOCKOCTH B
IIPOCTPAHCTBE

PacnionoxeHue npsMbIX M IUIOCKOCTEH B IpOCTpaHCTBE. llepnenaukyisipHOCTh U
NapajuIeIbHOCTD NMPSAMBIX U IIockocTel. CKpelnBarommecs npsmble

KonTponbnas pabora
PacrionokeHue mpsiMBIX M IUIOCKOCTEH B mpocTpaHcTBe. lleprneHaukynsapHOCTh U
MapajuiebHOCTh MPSMBIX U ITockocTel. CKpeluBarommecs npsmbie

Pa3znen 3. Koopamnarsi
U BEKTOPBI

Tema 3.1
JlexapTOBBI KOOPJIMHATHI

Copep:xanue yueOHOTo MaTepuana

KOM6I/IHI/IpOBaHHOG 3aHATHC

B IIPOCTPAHCTBE. | J/[eKapTOBBI KOOpAMHATBI B IpocTpaHCTBe. [Ipocreiimme 3agayn B KOOpPJIMHATAX. OK-01
Paccrostnue MeXNY | PaccTosHME MeXy IBYMsl TOUKaMHU, KOOPAUHATHI CEPEAUHBI OTPE3Ka

IBYMS TOYKaMH.

Koopaunarsl  cepennHbl

oTpe3Ka

Tema 3.2 Coneprxanue yueOHOro MaTepuaa OK-01
BexTopsl B | KomOnHupoBaHHOE 3aHATHE

NpOCTPaHCTBE. Bekropsr B mpoctpancTtBe. CroKeHHE U BBIUUTAHHE BEKTOPOB. YMHOXEHUE

Yrom mMexay BEKTOpaMHu.
CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

BekTOopa Ha uucio. Kommnanapueie BekTopbl. CKaJasipHOE MPOU3BEICHUE BEKTOPOB.
Pa3noxxeHue BekTopa 1o TpeM HEKOMILTIaHApHBIM BekTopaMm. KoopanHatel BekTopa,
CKaJISIpPHOE MPOU3BEACHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMHM, Yrojl
MEXy MPSIMON U MJIOCKOCTBIO, YTOJI MEXAY MJIOCKOCTAMU. YPaBHEHUE INIOCKOCTH.
I'eomeTprueckuii CMbICT ONpenEaUTENs 2X2

Tema 3.3
IIpakTuxo-
OpHUEHTHPOBAHHBIE

IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOAYJISA)

coJeprkaHue (copep:xaHue

[IpakTHueckoe 3aHsATHE

16




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 17

3a/1ayd Ha KOOPJIMHATHOMN

KoopaunaTtHas miockocTs. Beluncienne paccTosiHMM U Iuionaieil Ha IJIOCKOCTH.

IJIOCKOCTH KonuuecTBeHHbIe pacueTsl
Tema 3.4 Coneprkanue y4eOHOT0 MaTepuasia
Pemenue 3a1a4. | JlekapToBbl KOOPAMHATHI B MpocTpaHcTBe. BekTopsl B mpoctpancTee. CrnoxkeHue u

KOOpI[I/IHaTBI H BCKTOPLI

BBIYUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha yucio. KoMmuianapHbele BEKTOPBI.
CkansipHOo€  MpOW3BENEHHE BEKTOpOB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUIaHApHBbIM BeKkTOpam. [Ipocreiimme 3amadn B koopaumHarax. KoopauHaThl
BEKTOPA, PACCTOSHUE MEXKAY TOUKAMHU, KOOPAUHATHI CEPEIMHBI OTPE3KA, CKAISIPHOE
MPOU3BEJICHUE BEKTOPOB B KOOpPJMHATAaX, YroJl MEXAY BEKTOpaMH, YTOJl MEXKIY
MPSIMOM M TUIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

KonTponbnas pabota

Kommianapueie BekTopbl. CkansipHO€ MPOMU3BEAEHUE BEKTOpPOB. PasznoxeHue
BEKTOpa IO TpPEM HEKOMIUIAaHApHBIM BekTopaMm. [Ipocredmme 3amaun B
KoopauHarax. KoopauHaTel BEKTOpa, PAaCCTOSHUE MEXKIAY TOYKAMHU, KOOPAMHATHI
CEPEIMHBl OTPE3Ka, CKASIPHOE ITPOM3BEJICHHE BEKTOPOB B KOOPJAWMHATAX, YIOJl
MEK1y BEKTOpPaMU, YroJl MKy IPSMOU U MNIOCKOCTBIO, YTOJI MEKIY IIIOCKOCTSIMU

Pa3gen 4. OcCHOBBI

TPUTOHOMETPHUH.

Tpuronomerpuyeckue

GyHxunn

Tema 4.1 Coneprxanne y4eOHOTO MaTepuasa
Tpuronomerpuueckue KomMbOunnpoBanHoe 3aHsTHe

(GYHKIIUM MTPOU3BOJIBLHOTO
yria, uucna. Paguannas u
rpagycHas Mepa yria

Panuannas mepa yrina. IIoBopoT TOukM BOKpYr Hadaja koopauHaT. OmnpeneneHue

OK-01
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oS @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUVICKHUV TOCYTAPCTBEHHBIVI YHVBEPCUTET
TYPU3SMA U CEPBUCA»
PIYTUC Aucem 18
CHHYCa, KOCHUHYCA, TAHI'CHCA U KOTAHTCHCA. 3HaKI/I CHHYCa, KOCHMHYCA, TAaHI'CHCA U
KOTAaHI'CHCA II0 ‘ICTBepTHM. 3aBI/ICI/IMOCTB MC)KI[y CI/IHYCOM, KOCI/IHYCOM, TAHTCHCOM
1 KOTAHI'€HCOM OJHOI'O U TOI'O KE yriia
Tema 4.2 Coneprxkanue yu4eOHOr0 MaTepurasia
OcHoBHBIE KomOunupoBanHoe 3aHsTHE
TpI/IFOHOMeTpI/I‘IeCKI/Ie TpI/IFOHOMeTpI/IquKI/Ie TOXIOCCTBA. CI/IHyc, KOCI/IHYC, TAHTCHC U KOTAHI'CHC erIOB o
TOXKJICCTBA. U - o.. DopMyIibl IPUBEIECHUS

@opMyIIbl IPUBEACHUS

Tema 4.3
CuHyc, KOCUHYC, TAHTCHC
CYMMbI M Pa3HOCTH JIBYX

Coneprxanue yueOHOro Matepuania

KOM6I/IHI/IpOBaHHOG 3aHATHC

Cymma u pa3HocTb cuHycoB. CyMMa M Pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC

YTJIOB nBonHOoro yrima. ®opmynsl  nmojgoBUHHOTO yria. [IpeoOpazoBanusi CyMMBbl
Cunyc " KOCHHYC | TPUTOHOMETPUYECKUX (YHKUIMNA B MPOU3BEACHHE M TMPOU3BEICHUS B CYyMMY.
JIBOWHOTO yria. | Belpa)keHne TpUTOHOMETPUYECKUX (YHKIMH uepe3 TAaHIEHC IOJIOBUHHOTO
@®opmyibl  IOJOBHHHOIO | aprymenTa. [IpeoOpa3oBaHust MPOCTEHIIMX TPUTOHOMETPUUIECKUX BBIPAKEHHIA

yria

Tema 4.4 Coneprxanue yueOHOro MaTepuasa

OyHkuuM, ux cBoicTBa. | KoMOMHUpOBaHHOE 3aHATHE

CriocoOsl 3aanHus | OOnacTh OMpEeNeNieHNss U MHOXKECTBO 3HAUeHUU QyHKumid. YETHOCTH, HEUETHOCTD,
byHKIUH nepuoANYHOCTh PyHKIMN. CriocoOBI 3aaHus PYHKIIHIMA

Tema 4.5 Coneprxanne yueOHOTO MaTepuasa

Tpuronomerpuueckue Komb6unmnpoBanHoe 3aHsTHE.

(GyHKIIUHM, UX CBOWCTBA U
rpaduxu

OO6nacte onpefeneHUss ¥ MHOXECTBO 3HAUEHUH TPUTOHOMETPUYECKHX (DYHKIIMHA.
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
ﬁ@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA 1 CEPBUCA»
PIYTUC Aucm 19
YérHOCTh, HEYETHOCTD, IEPUOIUIHOCTD TPUTOHOMETpHUYECKUX (QyHKIHA. CBONCTBA
u rpaduku QyHKIMA y = cOS X, y = sin X, y = tg X, y = ctg X.
Tema 4.6 Coneprkanue y4eOHOT0 MaTepuasia
ITpeoOpa3oBanue Cxarue 1 pacTskeHHe rpaQ kOB TPUTOHOMETPUUYECKUX (QYHKLIUH.
rpauKoB [IpakTuueckoe 3anarue
TPUTOHOMETPUUYECKUX [IpeobpazoBanue rpa)kOB TPUTOHOMETPHUICCKHUX ()YHKITHIHA
byHKIUH
Tema 4.7 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Onucanue NPHUKJIATHOTO MOIYJISA)
IIPOU3BOJICTBEHHBIX [IpakTuueckoe 3aHsiTUE

MPOIIECCOB C TMOMOIIIBIO
rpadukoB QpyHKINH

Hcnonb30BaHne CBONCTB TPUTOHOMETpUUYECKUX (GYHKIUN B MpodeccrOHATbHBIX
3aja4ax

Tema 4.8

Coneprxanne yueOHOT0 MaTepuania

OObpaTHble KomM0uHMpoBaHHOE 3aHsTHE

TPUTOHOMETPHYCCKUE OO6parHble TpuroHoMmerpuyeckre GpyHkuuu. MIx cBoicTBa U rpapuKu
byHKIIUU

Tema 4.9 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuueckue KomOuHupoBaHHoOe 3aHsTHE.

YpPaBHEHUS U

VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHEHHUeE tg X = a, ctg X = a. Pemienue

HEpaBEHCTBA TPUTOHOMETPHUYECKUX ypaBHEHUM OCHOBHBIX THUIIOB: npocreiimue
TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJSAIIMECS K KBaJApaTHBIM, pellaeMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimme TPUrOHOMETPUUECKNE HEPABEHCTBA

Tema 4.10 Coneprxanue yueOHOro MaTepuasa

Cucremsl Komb6unnpoBanHoe 3aHsTue
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"2y | ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CMK
,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 20
TPUTOHOMETPUUYECKUX Cucrembl IPOCTEUIIUX TPUTOHOMETPUUECKUX YpaBHEHUN
YpaBHEHUU
Tema 4.11 Coneprkanue y4eOHOT0 MaTepuasia
Pemienne 3amau. ocHoBhl | [IpeoOpasoBanue TPUTOHOMETPUYECKUX BBIPAKCHUI. Pemenune
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHUCJIE C HUCIOJIb30BAHHEM
Tpuronomerpuueckue CBOWCTB (DYHKIIMH.
byHKIIUU KonTponbHas padora
[IpeoOpazoBanue TPUTOHOMETPHUIECKUX BBIPAYKECHHUIA. Pemenue
TPUTOHOMETPUYECKUX YpPaBHEHHIl MU HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHHEM
CBOMCTB (DYHKIIMIA.
Pasznen 5. OK-01
KoMiuiexkcHsblie yuciia
Tema 5.1 Coneprxanne yueOHOT0 MaTepuania OK-01

KommiiekcHbie umncia

KomOunupoBanHoe 3aHsTHE

ITonsate xomiekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE 4YMCIA, MOAYJb U
apryMeHT KOMIUIEKCHOro uyucia. @PopMa 3anMcu KOMIUIEKCHOTO  YHCIIa
(reomeTpuyeckas, TPUTOHOMETpHUECKas, anreOpanyeckas). ApupmeTndyeckue
JEMCTBUS C KOMIIJIEKCHBIMU YHCIIaMU

Tema 5.2
[IpumeHenne
KOMIUIEKCHBIX YHCe

Coneprxanne yueOHOT0 MaTepuasa

BelnonHeHne  pacyeToB ¢ IOMOWIBKO  KOMIUIEKCHBIX — yucen.  IIpumepst
HCIIOJIb30BAaHNS KOMIUIEKCHBIX YU CEI

HpaKTI/I‘-ICCKOC 3aHATUC
Brinonsenue pacuycToB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMCpH
HUCIIOJIBb30BaHNA KOMIIJICKCHBIX YHUCECI
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 21

Pasznen 6. [IpousBoanas
byuxkuum, ee
NpUMeHeHue

Tema 6.1

[loHaTHE TPOM3BOIHOM.
dopmynel W TpaBUIIa
muddepeHmpoBaHus

Conepxkanue y4eOHOro MaTepuaia

KOM6I/IHI/IpOBaHHOG 3aHATHC

OmnpeneneHne 4nCIOBON MOCIEIOBATENBHOCTH U cIOcOObl ee 3agaHus. CBoiicTBa
YHCJIOBBIX IocieaoBarenbHocTel. Onpenenenue mnpenena MOCIeI0BaTEIbHOCTH.
Breruncnenne — mpemenoB  mocienoBarenbHocTed.  [lpemen  GyHKOuMM - Ha
6eckoneunoctu. [Ipenen pynxnuu B Touke. [Ipupamienne aprymenra. [Ipupamenne
¢bynkuuu. 3amaud, TNPUBOIMIIME K MOHATHIO TPOUM3BOAHON. OmnpexneneHue
IIPOU3BOIHOM. AJITOPUTM OTHICKAHUS IIPOU3BOIHOMN

Tema 6.2
[IpousBoHbIE CYMMBI,
Pa3HOCTU TPOU3BEIECHUS,

Copepxanue yueOHOT0o MaTepuana

KOM6I/IHI/IpOBaHH06 3aHATHUC

®opmynsl auddepenunponanus. [Ipasuna quddepeHunpoBanus

YacTHOTO
Tema 6.3 Coneprxanne yueOHOT0 MaTepuania

[IpousBoaHbIE KomM0uHMpoBaHHOE 3aHsTHE

TPUTOHOMETPUICCKHUX Omnpenenenue crnoxHoM QyHkuH. [IponsBoaHas TPUTOHOMETPUUYECKUX (DYHKIIMH.

¢bynkuuid. IIpousBoaHas
CIIO’)KHOW (PyHKIIMU

[Tpon3zBosHas CIOXKHON (GYHKLIUU

Tema 6.4

ITonsTie 0
HETPEPHIBHOCTH
GyHKIUH. Meron
WHTEPBAJIOB

Copep:xanne yueOHOTO MaTepuana

KOM6I/IHI/IpOBaHHOe 3aHATHC

[Tonatue HenpepwsiBHOM QyHKIMN. CBolicTBa HenpepslBHOM ¢yHKIuU. CBS3b

OK-01
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK
,ﬁ@ _ y‘H’E)}():[EHVIE BBICHIETO OBPA3QBAHVI$I PTYTUC
. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 22
MEXy HETPEPHIBHOCTHIO U TU(PHEPEHIINPYEMOCTHIO (PYHKIIUU B TOUYKE. AJITOPUTM
pELIeHNs HEPABEHCTB METOI0M MHTEPBAJIOB
Tema 6.5 Coneprxkanne y4eOHOT0 MaTeprasa
I'eomeTpuyeckuit u | KomOuHupoBaHHoe 3aHsATHE
busnyeckuii CMBICT | ['€OMETPUYCCKUN CMBICT TPOU3BOJHOW (YHKIIMM — VYIJIOBOH KOIPPUIHCHT
IPOU3BOJTHOM KacaTelnbHOU K rpaduky (QyHKIUMU B TOUYKE. YpaBHEHUE KacaTEIbHOM K Irpauky
(GyHKIMU. AJTOPUTM COCTABJICHUS YPaBHEHUS KacaTeNbHOW K Tpaduky (yHKIHA
y=f(x)
Tewma 6.6 Copepxanue yueOHOro MaTepuana
Ouznyeckuit cMbICH | Ou3ndeckuil (MeXaHUYECKUI) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTh B
MIPOU3BOTHOM B | MOMEHT BpemeHH t: v = S' (t)
poheCCHOHATBHBIX [IpakTryeckoe 3aHsTHE
3a7a4ax Ouznyeckuil (MeXaHWYECKUI) CMBICI IMPOU3BOJHON — MIHOBEHHAas CKOpPOCTh B
MOMEHT BpeMeHu t: v =S’ (t)
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTb (PYHKIIHH.
Touknu sxcTpemyma

KOM6I/IHI/IpOBaHH06 3aHATHUC

Bospacranne u yObiBaHue (QYHKIMH, COOTBETCTBME BO3pacTaHHWs M yObIBaHHUS
¢byHKIMK 3HaKy Mpou3BoAHOH. IloHATHE TNPOM3BOAHON BBICIIEr0 TMOPSIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) ()YHKIIMU Ha
oTpe3ke. 3aaul Ha MAaKCUMyM M MHUHUMYM. [loHATHE acMMINTOTBI, CIIOCOOBI MX
onpezaeneHus. AJNTOPUTM HCCeIOBaHUS (YHKIMH M MOCTPOEHHUsS ee rpaduka c
MTOMOLIbIO TPOU3BOJHON. J[poOHO-TMHEHAS PYHKIIHS

Tema 6.8
UccnenoBanmne ¢GyHKIUH
U TIOCTpoeHue TpaduKoB

Conepxkanue yaeOHOro MaTeprania

KOM6I/IHI/IpOBaHHOe 3aHATHC

HccnegoBanue (I)yHKI_II/II/I Ha MOHOTOHHOCTb U ITIOCTPOCHUC Tpa(bI/IKOB.
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
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TYPU3SMA U CEPBUCA»
PryTHUC Aucm 23

Tema 6.9 HaubOoubliee u
HANUMCHBIIICC 3HA4YCHUA

byHKIHHA

Conepxkanue y4eOHOro MaTepHaia

Komb6unupoBanHoe 3ansrue

Haxoxnaenue HanOonpliero M HAaUMEHbBIIETO 3HAUYEHUN (DYHKLIUN, MOCTPOCHHUE
rpad¥KOB MHOTOWJIECHOB C UCIIOJIb30BAHUEM alliapaTta MaTeMaTUYECKOro aHalu3a

Tema 6.10

Haxoxnenue
OIITUMAaJIbHOI'O
pe3yibpTaTa € IMOMOIIBIO
MPOU3BOIHOMN B
MPaKTUYECKUX 3a7a4ax

IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJISA)

CoAcpiKaHUuE (couepma}me

[IpakTrueckoe 3aHsATHE

Haumenrbiee 1 Hanboblee 3HAYEHNE (bYHKI_II/II/I

Tema 6.11

Pemenune 3a/1a4.
[IpousBonnas ¢dyHKIUHY,
ee MpUMEeHEeHNe

Copep:xanue yueOHOT0o MaTepuana

®opmynel 1 paBuia auddepeHnupoBanus. McecnenoBanue QyHKIUN ¢ TOMOIIBIO
npou3BoHON. Hanbosbiiee 1 HauMeHblIee 3HaueHus: QyHKIUU

KonTponbnas padora
®opmynel U npaBuia quddepenrposanus. MceenenqoBanue GyHKIUN ¢ MOMOIIBIO
npou3BoaHoN. Hanbombiiee 1 HauMeHblIee 3HaYeHUs! PYHKLIUU

Pa3zpen 7.
MHoOrorpaHHUKHY H Tejia
BpAaLlleHUs

Tema 7.1
Bepmmnbl, pebpa, rpaHu

Coneprxanne yueOHOT0 MaTepuasa

KomOunupoBanHoe 3aHsaTHE

MHOT'OTpaHHHUKA [Tonatue mHororpanHuka. Ero smemeHThl: BepuiuHbl, pebpa, rpaHu. J[uaroHasus.
Ceuenue. Boimykiible 1 HEBBITYKJIbIE MHOTOITPaHHUKH

Tema 7.2 Coneprxanne yueOHOT0 MaTepuana

[Ipu3ma, ee | KomOuHupoBanHoe 3aHsATHE

OK-01
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 24

COCTaBJISIOLIUE, CEUEHUE.
IIpsmMas u mnpaBuibHAs
IIPU3MBI

[Tonarue nmpusmel. Ee ocHoBanust n OokoBble Tpanu. Bricota mpusmel. Ilpsmas u
HakJIOHHas npusma. [IpaBuibHas npusma. Ee ceuenue

Tema 7.3
[Tapannenenurnen, KyO.

Copepxanue yueOHOro MaTepuana

KoMOuHMpOBaHHOE 3aHATHE

Ceuenue Ky0a, | [Tapajutenenumes, CBOMCTBA MPSIMOYTOJBHOIO mapaienenunena, kyo. Ceuenue
napajuiesenuIena Ky0a, mapasuienenumneaa

Tema 7.4 Copep:xanue yueOHOT0 MaTepuana

[Tupamupa, ee | KomOnHMpOBaHHOE 3aHATHE

COCTaBJIAIOIIME, CEYEHHUE.
[IpaBunpHass mnHMpaMua.
VYceuennas nupamuaa

[Mupamuna u ee osnemeHtsl. CeueHue nupamuabl. llpaBunbHas nuUpamuia.
Yceyennas nupamuaa

Tema 7.5

bokosas " TTOJTHAS
MMOBEPXHOCTH MIPU3MBI,
MTUPAMUTBI

Copep:xanue yueOHOTO MaTepuana

KOM6I/IHI/IpOBaHH06 3aHATHUC

[Tnomans 60KOBOM M MOTHON MOBEPXHOCTU MPU3MBI, TUPAMUIbI

Tema 7.6
Cummerpust B KyOe,

Coneprxanne yueOHOT0 MaTepuasa

KomOunupoBanHoe 3aHsTHE

TapaJlIeIeuIeae, CuMMeTpHsl OTHOCHUTEIBHO TOYKM, HpsIMOH, IuiockocTH. Cummerpuss B KyoOe,
TIpU3ME, TTHPaMHIC napajuleJIenunesie, npusMe, nupamMmmuie
Tema 7.7 IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coJepiKaHue (conepxanue

IIpumepsl cummeTpuii B
npodeccun

NPHUKJIATHOT0 MOAYJISA)

[IpakTnueckoe 3aHsTHE

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
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PIYTUC Aucm 25

Tema 7.8 Copepxxanne yaeOHOT0 MaTepuana
[IpaBunbHbBIE [TonsiTre npaBuIbHOTO MHOTOrpaHHKUKa. CBOMCTBA MPABUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, ux | [IpakTrueckoe 3aHsATHE
CBOMCTBA [TonsiTre npaBuIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
Tema 7.9 Coneprxkanue yueOHOro Matepuania
Munuuap, ero | KomOuanpoBanHoe 3aHsTHE

cocrasirtromne. Cedenue

Hununanap u ero snemenTsl. CeueHne HUUIMHApa (IapaieIbHOE OCHOBAHUIO U OCH).

LUJIAHAPA PasBepTka nunuHapa
Tema 7.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coeprKkaHue (compep:xanue
Konyc, €ro | NPUKJIAAHOT0 MOIYJIs1)

cocrasirtromne. Cedenue

KoMOuHMpOBaHHOE 3aHATHE

KOHYcCa Konyc um ero osnementsl. CedeHume KoHyca (MapajuieIbHOE OCHOBAaHHIO U
MPOXO/IAIIee Yepe3 BepIINHY), KOHMYecKre ceueHus. Pa3BepTka KoHyca

Tema 7.11 Copep:xanne yueOHOTO MaTepuana

VY ceueHHbII KoHyc. | KomOuHUpOBaHHOE 3aHATHE

Ceuenue YCEUEHHOr0 | YceueHHbIN KOHYC. Ero oOpasyromas u BeicoTa. CeueHue yCe4eHHOTo KOHyca

KOHYycCa

Tema 7.12 Coneprxanne yueOHOT0 MaTepuasa

[lap wu cdepa, wux

KomOunupoBanHoe 3aHsTHE

CEUCHUS Hlap u cdepa. B3aumuoe pacnonoxkenue cdepsl U miaockoctu. CeueHue Imapa,
cepsl
Tema 7.13 Coneprxanue yueOHOro MaTepuasa

ITonsarme 06 0ObEME TeEIA.
OTHOIIEHHE 00BEMOB
OJTOOHBIX TEN

KomOunnpoBanHoe 3aHsaTHE

[Tonsitue 06 obveme Tema. OO0BeM Kyba W MPSMOYTOJBHOTO Tapaljiesenunesaa.
O6beM mnpusmbl u  mwMHApa. OTHOUIEHHME OOBEMOB  MOJOOHBIX  Tell.
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DENEPAJIBHOE TOCYJAPCTBEHHOE BIOJIKETHOE ObEPA30OBATEJIbHOE CMK
YUYPEXIOEHME BbICIIEI'O OBPA30OBAHVIA PIYTUC

«POCCUMCKHUM TOCYTAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA U CEPBUCA»
Aucm 26

I'eomeTprueckuii cMbIC ONIpENEAUTENs 3-Iro HopsaKa

Tema 7.14
O0peMBl W IUIOLIATA
MOBEPXHOCTEH Tell

Copepxanue yueOHOro MaTepuana

KoMOuHMpOBaHHOE 3aHATHE

O6bemMbl mupamubl U kKonyca. O0bem mapa. [Tnomaau noBepxHocTei Ten

Tema 7.15
KomOunamuu
MHOTOTPAaHHUKOB U Tel

Copep:xanue yueOHOro MaTepuana

KOM6I/IHaHI/II/I T'COMCTPHUUCCKUX TCII

[IpakTrueckoe 3aHsATHE

BpaIICHUS KoMOuHamu reoMeTpuaecKux Tell
Tema 7.16 Coneprxkanne yueOHOro MaTepuania
['eomerpuueckue Hcnonp3oBaHne KOMOWHAIMH MHOTOTPAHHUKOB M TEJ BpPAICHHS B MPAKTHUKO-

KOM6I/IHaHI/II/I Ha IIPaKTHKEC

OPUCHTHPOBAHHBIX 3a/ladax

[IpakTnueckoe 3aHsATHE
Hcnonb3oBaHne KOMOMHAIMA MHOTOIPAaHHUKOB M TENl BpallleHUs B IPAKTHKO-
OPHUEHTHPOBAHHBIX 33/1a4ax

Tema 7.17
Pemenue 3a7ad4.
MHOrorpaHHuku W Tela
BpAILICHUS

Coneprxanne yueOHOT0 MaTepuana

OO0BbeMbI U rmjiaonraay MmoBEPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUA

KonrtponbHas pabora
ITOBEPXHOCTU MHOTOTPaHHUKOB U TEJ BPAIICHUS

Paspean 8.
IlepBooOpa3nas
byHkuumn, ee
NpUMEHeHHue

Tema &.1

Copep:xanne yueOHOTO MaTepuana

OK-01
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PFYTUC Auem 27
[TepBooOpaznas Komb6unupoBanHoe 3ansrue
byHKIHN. [IpaBuna
HaxO0XKICHUA 3ajaya 0 BOCCTAHOBJICHMM 3aKOHA JBMIKEHMS IO M3BECTHOM CKOpoCTH. lloHsATHE
epBOOOPA3HBIX uHTerpupoBanus. O3HAKOMJICHHE C TOHATHEM HMHTErpajga U MEepBOOOpa3HOW s
¢byakun y=f(x). Pemenue 3amad Ha cBs3b NEepBOOOpa3HON W €€ MPOU3BOTHOM,
BBIUMCJICHHE TMepBOOOpa3HOW g naHHOW ¢yHkiuu. Tabmuma dopmyn s
HaXO0XICHUS MTepBOOOpa3HbIX. 3yueHne mpaBuiia BEIYMCICHHSI IIEPBOOOPA3ZHON
Tewma 8.2 Coneprxkanne yueOHOro MaTepuania
[Tnomane KoMOuHMpOBaHHOE 3aHATHE
KpHBOJIMHEHHOM 3aa4n, TPHUBOAALIME K TMOHATHIO ONPENETIEHHOTO HMHTErpaja — O BBHIYMCIEHHH
TparciuHy. Dopmyna | yyomanu KPUBOJIMHEWHOM Tpamenuu, O NepeMEIleHuM TOYKH. lloHsATHE

Herorona — JleitOauna

ONPEACIEHHOTO  UHTErpaja. I'eomerpuueckuii 1 QuU3MUECKUil  cMbICT
omnpeneneHHoro uHrerpana. ®opmyna Hetorona— JleiibHumna

Tema 8.3 Coneprxanne yueOHOT0 MaTepuania
Heonpenenenusiit u | KoMOuHMpoBaHHOE 3aHATHE
OTPEIETICHHBII [TonsiTHE HEONPENENIEHHOTO NHTErpasla
MHTETpaJIbl

Tema 8.4 Coneprxanue yueOHOro MaTepuaa
ITonsiTue 00 | KoMOuHHpOBaHHOE 3aHSTHE

OINPEJETICHHOM UHTErpase
KaK IIJI0IA U
KPHUBOJIMHENHON
Tpaneunn

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O UHTETpaJla

Tema 8.5
OmpeneneHHbIl HHTETPAT

IIpo¢deccnona/iIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xkanue
NPHUKJIATHOTO0 MOLYJIs)
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B JKU3HU [IpakTuueckoe 3aHsiTHE
['eomeTpuueckuii cMmbICll  omnpeaeneHHoro uHrerpaina. @opmyna HelooToHa -
JletiOHu1A.
Pemenue 3a1a4 Ha MpUMEHEHUE MHTETpala JIJIsl BEIYKUCICHUS (PU3HUECKUX BEIMYUH
U IIomageu
Tewma 8.6 Coneprxkanue yueOHOro Matepuasia
Pemenne 3aga4. | [lepBooOpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus mepBooOpa3Heix. Ee npumenenune
[TepBooOpasuas KonTposbHas padota

¢byHKINH, ee TPUMEHEHNE

[TepBoobpasnas pyHkuuN

Pa3zpgen 9.
CremeHn H  KOpPHHM.
Crenennast pyHKUMA

Tema 9.1
Crenennas ¢QyHKIus, ee

Coneprxanne yueOHOT0 MaTepuana

KomOunupoBanHoe 3aHsTHE

CBOWCTBA [ToHsiTHE KOpPHS N-OW CTENEHU U3 JECUCTBUTEIBHOrO uncia. OyHKuuu y = Vx ux
cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-0if cTeNeHn

Tema 9.2 Coneprxanue yueOHOro MaTepuasa

[IpeoOpa3zoBanue KomM0uHMpoBaHHOE 3aHsATHE

BBIPXKEHHI C KOPHSAMH N-
Ol CTeNeHn

[TpeobOpazoBanue upparmoHaATbHBIX BEIPAKEHUM

Tema 9.3

CpoiicTBa  CTEIIEHH C
palMOHAIBHBIM H
JIEUCTBUTEIILHBIM
MoKa3aTesiMu

Conepxkanue yaeOHOro MaTeprania

KOM6I/IHI/IpOBaHHOe 3aHATHC

[TonaTHe cTemneHu ¢ MOOBIM pallMOHATIBHBIM IMOKa3aTeneM. CTeneHHble (YHKIUH,
UX CBOWCTBA U rpapuKu

OK-01
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Tema 9.4 Copepxxanne yaeOHOT0 MaTepuana
Pemenue KomOunnpoBaHHOE 3aHATHE
HUppalOHAJIbHBIX PaBHOCHUIIBHOCTE HppaniOHaJIbHbBIX ypaBHeHI/Iﬁ U HCPABCHCTB. MCTOI[BI nux

YpaBHEHUI U HEPABEHCTB

peuienus. Penienne nppaimoHanbHbIX YpaBHEHUI U HEPABEHCTB

Tema 9.5
Crenenu u KOpHH.
Crenennast pyHKIUSA

Coneprxkanue yueOHOro Matepuania

Ompenenenue creneHHo ¢yHKuuU. Vcmonb3oBaHWe €€ CBOWCTB NpPH PELICHUU
YpPaBHEHUI U HEPABEHCTB

KonTponbhas padora
Omnpenenenne cTeneHHON QyHKINH.

Paznen 10.
Iloka3aTeanHas
pysxkuus

Tema 10.1
[TokazarenpHas GyHKIUS,
€e CBOICTBa

Copep:xanne yueOHOTO MaTepHana

KomOunupoBanHoe 3aHsTHE

CreneHbp ¢ TpOU3BOJBHBIM JIEWCTBUTENBHBIM MOKazarenaeMm. OmpezneneHue
MOKa3aTeabHOW (YHKIMM, €€ CBOMCTBAa M rpaduk. 3HAKOMCTBO C IMPUMEHEHHUEM
MOKa3aTeabHOW (yHKIMU. PelieHne moka3aTeNbHbIX YpaBHEHHH ()yHKIMOHAIBHO-
rpadM4ecKuM METOJI0OM

Tema 10.2
Pemenue mnokasarenbHbIX
YpaBHEHU U HEPABEHCTB

Copep:xanue yueOHOTO MaTepuana

Pemenne rmokasaTenbHBIX YpAaBHEHMM METOJIOM YpaBHMBAHUS IIOKa3aTesew,
METOJIOM BBEJECHUSI HOBOW MepeMeHHOW, (PYHKIHOHAIbHO-TPAPUUECKIM METOOM.
Pemrenne nokasaTenbHbIX HEPABEHCTB

[IpakTHueckoe 3aHsTHE
Pemrenne 1mokasaTenbHBIX YpAaBHEHMM METOJIOM YpaBHMBAHUS IIOKa3aTeleH,
METOZIOM BBEJICHUS HOBOW NepeMeHHOH, (QYHKIMOHAIBHO-TPAhUUECKUM METOAOM.

OK-01
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PemreHne nokasaTenbHbIX HEPABEHCTB

Tema 10.3 Coneprxkanue y4eOHOT0 MaTepuaia

Cucremsl nokasarenbHblX | KoMOMHUpPOBaHHOE 3aHATHE

ypaBHEHHI Pewrenue cucreM nokasaTenbHbIX YPaBHEHUI

Tema 10.4 Coneprxanue yueOHOro Matepuasia

Pemenne 3a1a4. | PemieHne I1OKa3aTeNIbHBIX YPABHEHUNM METOJOM YPaBHHUBAHUS IIOKa3zaTelned W

[Toka3zarenbHast QyHKIHS

METOJIOM BBEJCHHS HOBOM NEPEMEHHON. PelieHne nokasaTeabHbIX HEPABEHCTB

KonTponbnas pabota
Pemenne mnoka3aTeNbHBIX YypaBHEHHIl METOJOM ypaBHUBaHHUS IOKaszaTeled u
METOJIOM BBEICHUS HOBOM MepeMEeHHOM. Pelienne nokasaTenbHbIX HEPABEHCT

Paszgea 11. Jlorapugmsbi.

Jlorapudmuueckasn

byHkuus

Tema 11.1 Coneprxanue yueOHOro MaTepuaa

Jlorapupm yucia. | KomOuHupoBaHHOE 3aHATHE

JlecATHIHBIN u | Jlorapudm ymncna. JlecaTHYHBINA U HATYpaJIbHBINA JOrapu(MBbI, YUCIIO €
HaTypaJbHbIN

Jorapu@msl, UUCIO €

Tema 11.2
CaoiicTBa  J1IOrapu(mMoB.

Coneprxanne yueOHOT0 MaTepuasa

KomOunupoBanHoe 3aHsTHE

Oneparnust CoiictBa norapudmos. Oneparus 1orapuGMupOBaHHSL.
norapu(pMUpOBaHUS

Tema 11.3 Coneprxanue yueOHOro MaTepuasa

Jlorapugmuueckas Komb6unnpoBanHoe 3aHsTue

¢byHKIUS, ee CBOICTBa

Jlorapudmuueckasi GyHKIIUS U €€ CBOWCTBA

OK-01
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Tema 11.4 Copepxxanne yaeOHOT0 MaTepuana
Pemenue KomOunnpoBaHHOE 3aHATHE
Jorapu(PMUIECKUX [Tonstue norapudmuveckoro ypaBHeHus. Omepanus TOTCHIUpPOBaHHUA. Tpu

YpaBHEHUI U HEPABEHCTB

OCHOBHBIX METOJla peIlIeHUsi JorapupMuyuecKkux ypaBHEHUI: (QYHKIHMOHAIBHO-

rpaduyecKkuii, MeTOJ] NOTEHLUUPOBAHUS, METOJ| BBEACHHUS HOBOW IEPEMEHHOM.

Jlorapudmuueckrue HepaBeHCTBA

Tema 11.5 Coneprxanue yueOHOro MaTepuasia

Cucremsl KomOuHHMpOBaHHOE 3aHATHE

Jorapu(pMUIEeCcKUX AJTOpPUTM peIIeHUs CUCTEMbl ypaBHEHUU. PaBHOCHIBHOCTH JOrapupMUYECKUX
ypaBHCHUI YPaBHCHHI U HEPABEHCTB

Tema 11.6 IIpodeccnonanbHO-OpEeHTHPOBAHHOE cojiep:kaHue (conepxaHue

Jlorapudmsl B pupozae u
TEXHUKE

NMPUKJIATHOTO MOTYJIs)

[IpakTrueckoe 3aHsATHE

IIpumenenne norapu¢ma. Jlorapudmuyeckas crnupaib
MaTEMaTHYECKHUE CBOICTBA

B npupome. Ee

Tema 11.7 Coneprxanue yueOHOro MaTepuaa

Pemenne 3apa4. | Jlorapupmuueckass ~ Qynkums. Pemenue — mpocredmmx — jgorapupMuuecKux

Jlorapu@msi. YpaBHEHUU

Jlorapudmuueckas KontponbHas padota

Gynxuuns Pemenue npocreimx gorapupMuyeckux ypaBHEHUN

Pazgen 12. OK-01

MHo:kecTBa. JJIeMEHTHI
Teopuu rpagos

Tema 12.1
MHuoxecTBa

Coneprxanne yueOHOTO MaTeprana

KomOunupoBanHoe 3aHsATHE
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[Tonsitue MuoxectBa. [loamuoxkectBo. Onepalu ¢ MHOKECTBaAMHU

Tema 12.2 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coleprkaHue (copep:xanue
Onepanun C | IPUKJIATHOTO MOIYJIs1)
MHO>KECTBaMU [IpakTuueckoe 3anaTue
Omnepanmu ¢ MHOXKeCTBaMH. PerieHne mpuKIaaHbIX 3a1a4q
Tema 12.3 Coneprxkanue yueOHOro Matepuania
I'padms [Tonsartue rpada. Cs3HbIA rpad, 1epeBo, MUKI rpad Ha IIOCKOCTH
[IpakTuueckas pabora
Casi3ublii rpad, aepeBo, HUKI rpad HA TUIOCKOCTH
Tema 12.4 Coneprxkanue yueOHOro MaTepuania
Pemenwue 3a1a4. | Onmepanmu ¢  MHOXkecTBamMH. OmNUCaHWE pPEATbHBIX CHUTYallMd C TOMOIIBIO

MmuoxectBa, ['padsr 1 ux
IpUMEHEHHE

MHOeCTB. [IpuMenenune rpadoB K pelicHHIO 3a1a4

KonTtponbHas pabora
Onepanuu ¢ MHOXECTBAMU

Pazpen 13. DiaemMeHTHI

KOMOHWHATOPHKH,

CTATUCTHUKH H TEOPUH

BepPOsAATHOCTEM

Tema 13.1 Coneprxanne yueOHOT0 MaTepuania
OcHoBHbIE noHATHa | KomOMHUpOBaHHOE 3aHATHE.
KOMOMHATOPUKHU [lepecTaHOBKH, pa3MeIlI€HHs], COUETAHUSI.
Tema 13.2 Coneprxanne yueOHOTO MaTepuana

CoObiTHE,  BEPOATHOCTD
coOpiTua. CrnoxeHue W
YMHOKEHHE

KomOunupoBanHoe 3aHsaTHE

OK-01
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BEPOATHOCTEN CoBMecCTHBIE U HECOBMECTHBbIE COOBITUS. TeopemMbl O BEPOSTHOCTU CYMMBbI
COOBITHI. YCIOBHAs BEPOSTHOCTh. 3aBUCHMBIC U HE3aBUCHMBIE COOBITH. Teopembl
0 BEPOSITHOCTH MPOU3BEIACHUS COOBITHH.
Tema 13.3 IIpodeccnoHabHO-OPUEHTUPOBAHHOE coleprkaHue (copep:xanue
BeposiTHOCTB B | IPUKJIAJHOTO MOIYJIs1)
poheCCHOHATBHBIX [IpakTuueckoe 3anarue
3aaaqax OTHOocuTeNbHAST YacTOTa COOBITHS, CBOMCTBO €€ ycToiuMBOCTH. CTaTUCTHYECKOE
orpeaeneHue BepossTHOCTH. OIEHKa BEPOSITHOCTH COOBITHS
Tema 13.4 Copepxanue yueOHOro MaTepuana

JluckpeTHas — ciydaiiHas
BEIMYMHA,  3aKOH  ee

KOM6I/IHI/IpOBaHHOG 3aHATHC

Bunel cnywaitneix BenuuuH. OnpeneneHue AUCKPETHON ciaydyailHOW BEIMYUHBI.

pacrpeeeHus 3aKkoH paclpeneiaeHus JUCKPETHON ciydailHOM BenuuuHbl. Ee 4ncioBble
XapaKTePUCTUKU
Tema 13.5 Coneprxanne yueOHOT0 MaTepuana

3agaun MaTeMaTHYECKOU
CTaTUCTUKHU

KOM6I/IHI/IpOBaHH06 3aHATHUC

Bapuaunonnsii  psa.  Ilomuron wacror u  rucrorpamma. CTaTUCTHYECKHUE
XapaKTEPUCTUKHU Psifia HAOI01aeMbIX TaHHBIX

Tema 13.6
Cocrasiiearie TabmuIl W
)II/IanaMM Ha HpaKTI/IKe

IIpodeccunonanbHO-OpHEeHTHPOBAHHOE co/iep:kaHue (conep:kanue
NPHUKJIATHOT0 MOLYJIs)

HpaKTqucxoe 3aHATUC

HCpBI/I‘{HaSI 06pa60T1<a CTaTUCTHYCCKUX TAaHHBIX. rpa(I)I/I‘ICCKOC HUX NpCACTABJICHUC.
Haxoxnaenue CpCAHUX XapaKTCPUCTUK, Ha6J'IIOI[aeMBIX JaHHBIX

Tema 13.7
Pemrenue 3a1ad.
DJIeMEHTEI

Conepxkanue yaeOHOro MaTeprania

OnemeHTl KoMOuHaTtopuku. CoObiTHE, BEpOSATHOCTH coObITHs. CllokeHHue u
YMHO>KEHHE BEPOATHOCTEN
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KOMOMHATOPHKH, KonTponbHas pabota

CTaTUCTUKU U  TEOPUH
BEPOATHOCTEH

CrnoxeHue 1 yMHOKEHUE BEPOSTHOCTEN

Paznen 14. YpaBHenus
U HepaBeHCTBA

Tema 14.1
PaBHOCHIIBHOCTB
YPAaBHEHUN U HEPABEHCTB.
OOu1re METOAbI peleHuUs

Coneprxkanue yueOHOro Matepuasia

KoMOuHMpOBaHHOE 3aHATHE

PaBHOCHIBHOCTD ypaBHeHMI U HepaBeHCTB. Ompenenenus. OCHOBHBIE TEOPEMBI
PaBHOCWIIBHBIX I€PEXOAaxX B YpaBHEHUSAX M HepaBeHCTBax. OOLMe MeTojbl
pelLIeHUs] YpaBHEHUI: Mepexo OT PaBeHCTBAa (YHKIHMI K PaBEHCTBY apryMEHTOB
IUI. MOHOTOHHBIX (DYHKIMH, METOJ pa3ioKeHHs HAa MHOXKUTEIH, METOJ BBEICHUS
HOBOH NEPEeMEHHOM, (YHKIMOHATHHO-TPAPUUECKII METO/]

Tema 14.2 Coneprxanne yueOHOT0 MaTepuania

I'padnueckuit meToJl | KoMOuHMpoBaHHOE 3aHsATHE

peILICHHUSI ypaBHEHHH, | OOIMe METOIbI PEIICHHS HEPABEHCTB: MEPEX0/ OT CPABHEHUS 3HAYCHUN (YHKIHI

HEpPaBEHCTB K CpaBHEHMIO 3HAUEHWH apryMeHTOB /s MOHOTOHHBIX (YHKUUH, METOx
MHTEPBAJIOB, (QYHKIIMOHAIBHO-Tpaduueckuit Metos. ['paduueckuil MeTos pereHus
ypaBHEHUI U HEPABEHCTB

Tema 14.3 Coneprxanne yueOHOT0 MaTepuasa

YpaBHeHUs u | KoMOuHMpoBaHHOE 3aHATHE

HEpaBCHCTBA C MOAYJIEM

OHpe,Z[CJ'ICHI/IC MOOYJIA. PaCKpLITI/IC MOAYJd TI0 ONpCACIICHHUIO. HpOCTCfIIJ.IHC
YpaBHCHHA U HCPABCHCTBA C MOIYJICM. HpI/IMCHCHI/Ie PaBHOCUJIBHBIX TICPEXOJ0B B
OIMPCACIICHHBIX THIIAX ypaBHCHI/Iﬁ H HECPABCHCTB C MOJAYJIEM

Tema 14.4
YpaBHeHust u

Coneprxanne yueOHOT0 MaTepuana

KomOunupoBanHoe 3aHsATHE
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HEPaBEHCTBA ¢ | 3HakoMcTBO ¢ nmapameTpoM. [Ipocreiinie ypaBHEHHsI U HEPABEHCTBA € TapaMETPOM
rapameTpamu
Tewma 14.5 IIpodeccnoHabHO-OPUEHTUPOBAHHOE coJieprKaHue (copep:xanue 4
CocraBiieHHE U peUICHHE | NPUKJIAJTHOTO MOIY.JIsl)
npodeccuoHaNbHBIX [IpakTrueckue 3aHgATHS
3ajaa4 ¥ NOMOUIBIO | PenieHne TeKCTOBBIX 3a1a4 NPO(eCCHOHAIBHOTO COAEpHKAHUS
YpaBHEHUU
Tewma 14.6 Coneprxkanue yueOHOro Matepuania 2
Pemenue 3a1a4. | OOuie METObl pelIeHUs YpaBHEHHH. YpaBHEHUS U HEPABEHCTBA C MOJYJIEM U C
VYpaBHeHus U | mapaMeTrpamu
HEpPaBEHCTBA [IpakTHueckoe 3aHsTHE 1
Pemenne ypaBHeHUI

Koncyabranumn 4
IIpomexyTounas arrecranms (Jk3amMeH) 24
Bcero: | 258
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3. MeToanyeckue yKazaHusi 10 NPOBeIeHNIO MPAKTHYECKUX 3aHATHI/J1Ia00paTOPHBIX
pador
IIpoBeeHue NpakTUUECKUX 3aHATHH [TO3BOJISIET PEaIn30BaTh CIEAYIOIINE
JUAAKTUYECKHE LENH U 3a]auu:
1) ONTUMAJILHO COYETATh JIGKLIMOHHBIE 3aHATHS C CUCTEMaTHYECKON
CaMOCTOSATENILHON y4eOHO-[103HABATEIbHON AEATEILHOCTBIO CTYICHTOB, X TEOPETUUECKYIO
HOJTrOTOBKY C IPAKTUYECKOMH;

2) pa3BUBATh YMCHHUSI, HABBIKA YMCTBEHHOH pa0OThI, TBOPUECKOTO MBIIUICHUS,
YMEHHSI UCTI0JIb30BaTh TEOPETUUECKIE 3HAHUS JUIsl PEIICHUS TPAKTHUYECKUX 3a/1a4;

3) ®opMHUpPOBATH YMEHUE UCIIOJIB30BATH CIIPABOYHYIO, TPABOBYIO, HOPMATHUBHYIO
JOKYMEHTAIUIO U CHEeNHAaIbHYI0 TUTePaTypy;

4) (GbopMHUPOBATH Y CTYJICHTOB HHTEPEC MCCIIEIOBATEIBCKON JETETbHOCTH;

5) OCYIIECTBISATh AMATHOCTUKY M KOHTPOIb 3HAHUH CTYACHTOB IO OT/I€IbHBIM

paszenam U TeMaM IPOTPAMMBI.

Buabl npakTHYeCKUX 3aHATHH

[IpakTryeckas paboTa 3aKIIOYACTCS B BBIOJHEHWU CTYIEHTAMH, IOJ PYKOBOACTBOM
npernoaaBaTess, KOMIUICKCa Y4eOHBIX 3aJaHUil HampaBICHHBIX Ha YCBOGHHE HAy4HO-
TEOPETUYECKHX OCHOB y4eOHOW JMCUUIUIMHBI, TPHOOPETECHHE NPAKTUYECKUX HABBIKOB
OBJIAJICHUSI METO/IaMH MIPAKTUYECKOW pabOThl ¢ MPUMEHEHHEM COBPEMEHHBIX MH(POPMAIIMOHHBIX
U KOMMYHUKALIMOHHBIX TEXHOJOTMH. BBINONHEHHUS TPaKTUYECKOH pabOTBl  CTYIEHTHI
IPOU3BOJAT B MHUCbMEHHOM ByUjie. OTUET MPEeJOCTaBIIAETCS NPEnoaBaTesto, BeAyleMy JaHHbIH
npeamer.  Ilpaktuueckue  3aHATHA ~ CIIOCOOCTBYIOT — Oosiee  TNIyOOKOMY — IIOHHMAaHUIO
TEOPETHYECKOT0 MaTepHana y4eOHOTro Kypca, a TakkKe pa3BUTUIO, (OPMHPOBAHHIO U
CTaHOBJICHUIO PA3JIMYHBIX YPOBHEH COCTABISIONINX NPOPECCHOHATHHON KOMIIETEHTHOCTH
CTY/ICHTOB.

3.1. TemaTuka u coaepKaHue MPAKTHYECKUX 3aHATHI/Ta00PATOPHBIX PpadoT

Ilpakmuueckoe 3anamuel.

Tema 1.3. I'eomeTpus Ha IIIOCKOCTH

Copneprxanue: Buowl niockux guayp u ux niowaos.
IIpakmuxo-opuenmupogantwvle 3a0a4u 8 Kypce 2e0Mempuu Ha n10CKOCmu

Ilpakmuueckoe 3anamue?.

Tema 1.4 IIpouieHTHBIE BEIYUCICHUS

Copnepxanue: Ilpocmwie npoyenmsi, pasHvle cnocobvi ux eviuucienus. CnodcHvle
npoyenmol

Ilpakmuueckoe 3anamue3.

Tema 1.5

YpaBHEHHS 1 HEPABEHCTBA

Copnepxanue: Jlunetinvle, keadpammuvie, OpOOHO-TUHEUHbLE YPABHEHUS U HEPABEHCMBA

Ilpakmuueckoe 3anamued.
Tewma 2.5.ITapannensHble, IEpIEHINKYISIPHBIC, CKPEIIUBAIOIINECS MPSIMbIE
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Conepxanue: Axcuomvr cmepeomempuu. IlepnenOuxyiapHocmes npsamou u NIOCKOCHU,
NApanieibHoCmsb — 08YX  NPAMbLX, NEPREHOUKVISAPHLIX — NIOCKOCMU,  NePReHOUKYISAPHOCTb
niockocmetul

Ilpakmuueckoe 3anamues.

Tema 3.3 [IpakTUKO-OpUEHTUPOBAHHBIC 33/1a4U HA KOOPAUHATHOMN TIOCKOCTH

Conepxanne: Koopounamuas niockocms. Buluucienue paccmosimuti u niaowaoei Ha
nirockocmu. Konuuecmeennvie pacuemol

Ilpakmuueckoe 3anamue6.
Tema 4.6 [Ipeobpa3oBanne rpag kOB TPUTOHOMETPUUYECKHUX (PYHKIIUI
Copepxanue: [Ipeobpazosanue epapuxos mpucoHomempuyeckux yHKyul

Ilpakmuueckoe 3anamue?.

Tema 4.7 Onucanue MPOU3BOJCTBEHHBIX MPOLIECCOB C MOMOIIBIO TPauKOB PyHKINH

Conepxanme:  HMcnonv3osanue — c80UCME  MPUSOHOMEMPUYECKUX — (QYHKYull 8
npogheccuoHanbHuIX 3a0auax

Ilpakmuueckoe 3anamues.

Tema 5.2 [IpuMeHeHNE KOMIUIEKCHBIX YHCEN

Conepxanue: Buinonnenue pacuemos ¢ NOMOWbIO KOMNIEKCHbIX uucen. llpumepol
UCNONIL30BAHUSA KOMNAEKCHBIX YUCe

Ilpakmuueckoe 3anamue9.

Tema 6.6 @uznyeckuil CMbICI IPOU3BOIHON B MPO(EeCcCCHOHAIBHBIX 3a/1a4ax

Copepxanue: Qusuueckuti (MexanuyecKkuti) cCMolcli BPOU3800HOU — MCHOBEHHASL CKOPOCHb
6 Mmomenm epemenu t: v ==S"(t)

Ilpakmuueckoe 3anamuel 0.

Tema 6.10 HaxoxaeHue ONTHUMaIbHOTO pe3ylbTaTa C IIOMOILBIO IPOU3BOJHON B
NPaKTUYECKHUX 3a/1a4ax

Copepxanue: Haumenvuiee u naubonvuiee 3navenue QyHKyuu

Ilpakmuueckoe 3anamuel 1.

Tema 7.7 IIpumepbl cuMMeTpHil B mpodeccuu

Conepxxanne: Cummempus 8 npupooe, apxumexmype, mexHuke, 8 Oblmy

Ilpakmuueckoe 3anamuel 2.

Tewma 7.8 IIpaBuIbHBIE MHOTOTPAHHUKH, HX CBOMCTBA

Conepxanue: [lonamue npasunvroco  muoz2ocpanHuxka. (Ceolicmea  NpaBUIbLHBIX
MHO202PAHHUKOG

Ilpakmuueckoe 3anamuel 3.

Tema 7.15 KomOWHammm MHOTOTPAaHHMKOB ¥ Tel BpamieHus. KomOuHanumu
F€OMETPUUYECKHUX TN

Cogepxanue: Kombunayuu ceomempuieckux mei
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Ilpakmuueckoe 3anamuel4.

Tema 7.16 I'eomerpuyeckne KOMOMHAMM Ha TpakThke. Mcmonp3oBaHue KoMOWHAIUN
MHOTOTPAaHHHUKOB M T€J BPAIICHHSI B MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4aX

Conepxkanne: Hcnonvszoganue KOMOUHAYUUL MHO20CPAHHUKO8 U Mel 6PAWEHUs. 6
NPAKMUKO-0PUESHMUPOBAHHBIX 3A0AYAX

Ilpakmuueckoe 3anamuel 5.

Tema 8.5 OnpeneneHHbld UHTETPAJl B )KU3HU

Conepxanue: ['eomeTpudeckuil CMBICI ONpeaesIeHHOro nurerpaina. @opmyna Herotona -
JleliOHMLIA.

Pemienne 3amau Ha mMpUMEHEHWE HHTETpaia sl BbIUUCICHUS (PU3NYECKUX BEIUYUH U
IJIOIIAAEH

Ilpakmuueckoe 3anamuel 6.

Tewma 10.2 Penienune noka3zareabHbIX YpaBHEHUN U HEPABEHCTB Coneprxanue yueOHOTO
Marepuana

Pemenne mnokasaTelbHBIX YpaBHEHHMH METOJOM YpPaBHHUBAHMS II0Ka3aTelled, METOIOM

BBEJCHUS HOBOW  IEpeMeHHOH, (YHKUHMOHAJIbHO-TpapUuecKuM  MeTonoM. Pemenue
IIOKa3aTeJIbHBIX HEPABEHCTB

Copepxanue: PemieHue nokasareabHbIX YPaBHEHUM METOJIOM YpaBHMBAHHS IOKa3aTeseH,
METOZIOM BBEJICHHUS HOBOH NEpPEeMEHHOW, (DYHKIMOHAIBHO-TpapUUecKuM MeToaoM. Pemienue
IIOKa3aTeNIbHbIX HEPABEHCTB

Ilpakmuueckoe 3anamuel7.

Tema 11.6 Jlorapugmsl B IpUpoe U TEXHUKE

Conepxanue: Ilpumenenue norapudma. Jlorapupmuueckas crnupans B npupone. Ee
MaTeMaTUYECKHUE CBOMCTBA

Ilpakmuueckoe 3anamuel 8.
Tema 12.3I'padsl. [Tonstue rpada. Ca3Hbli rpad, nepeBo, LUK rpad Ha MIOCKOCTH
Copneprxanue: CBs3Hbl rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH

Ilpakmuueckoe 3anamuel9.

Tema 13.3 BeposiTHOCTH B IpodecCHOHATBHBIX 3a7auax

Copepxanue: OTHOCHTENbHAs YacTOTa COOBITHSA, CBOMCTBO €€  YCTOHYMBOCTH.
Craructudeckoe omnpeaeneHne BepossTHOCTH. O1ieHKa BEpOSITHOCTH COOBITHS

Ilpakmuueckoe 3anamue20.

Tewma 13.6 CoctaBneHue TabJIUIl U JUArpaMM Ha MPAKTHKE

Conepxxanne: IlepBuunas oOpaboTka CTAaTUCTUYECKMX JaHHBIX. [ paduueckoe wux
npencTaBieHne. HaxoxaeHne cpeJHuX XapaKTepUCTHK, HAOTI0JaeMbIX JTaHHBIX

Ilpakmuueckoe 3anamuel.
Tema 14.5 CocTaBieHue u pemeHrne mpoPpecCHOHATBHBIX 33714 ¢ TTOMOIIBIO YPAaBHEHHI
Copepxanue: PemieHue TeKCTOBBIX 3a/1a4 MPo(ecCHOHAIBHOTO COAEPKAHUS
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Ilpakmuueckoe 3anamue?2.
Tewma 14.6 Pemienue 3a1a4. YpaBHEeHUsI U1 HEPABEHCTBA
Conepxanue: PeienueypaBHeHUi

4. ®oH/I OLIEHOYHBIX CPEICTB TUCHUTLIUHBI
4.1 KoHTPOJIb U OIlEHKA PEe3yIhbTaTOB OCBOEHHUS 00Ie00pa30BaTeIIbHON AUCITUTLTHHBI
pacKpbhIBAIOTCA Yepe3 AUCIUILTHHAPHBIC Pe3yabTaThl, HAPABICHHBIE HA ()OPMUPOBAHHUE OOIIMX
KOMIICTCHIIMH 0 pa3jieiaM U TeMaM COJIepKaHHs yIeOHOro Marepualia.

Kon Paznen/Tema Tun oueHOYHbIX MEPONIPUATHS
KOMIIeTeHI[HH
OK-01 Bce pa3nenbl TecTtupoBanue

YcTHbIM onpoc

MareMaTnyecKkuii TUKTaHT

WupuBuayanpHas caMocTosTeNbHas pabora
[IpencraBienue pe3yabTaToOB MIPAKTUYECKUX PabOT
3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIyaJIbHBIX IIPOEKTOB
Konrponsnas pabora

BrinonHeHue sKk3aMeHaIMOHHBIX 3a,I[aHPII>i

KOHTpOJ’IbHO-HE}MepI/lTeJ'IbHI)Ie MaTepuaJibl BRKJIKOYAIOT:
DoHJ OLIEHOYHBIX CpPEACTB AJH BXOAHOI'0 KOHTPOJIsA

Bx0JHOI KOHTPOJIb COCTOMT M3 3aJlaHui, B3ATBHIX U3 OTKpbITOoro 6anka OI'D u BIIP no
MareMatvke. Ha BhImogHEHWE 3aaHuil BXOJAHOTO KOHTPOJs naercs 1 akamemuueckuit yac (45
MHUHYT).

BxoiHOM KOHTPOJIb COCTOUT UX 2-X YacTel: 00s13aTeNIbHOM U JOTIOJIHUTEIbHOM.

OO0s3aTrenbHas YacTb COAEPXKUT 33aJaHMs MHUHUMAJIBHOTO 00s3aTEIbHOTO  YPOBHS,
JIOTIOJTHUTENIbHAS YaCTh — 00JIee CI0KHBIE 3aJaHusl.

[Tpu BbIMOIHEHUU 3a7aHU TpeOyeTcsl MPeACTaBUTh X0 PEIICHUs U YKa3aTh MOJyYeHHBIH
otBeT. [IpaBuIbHO BBIMOJIHEHHOE 33JaHME U3 00s3aTENbHOM YacTH OIIEHMBAeTCS B OJMH Oaili;
NPaBUIbHOE BBINIOJIHEHUE 3aJlaHUM JIOMOJHUTEIBHON yacTH olieHuBaercs 3 Oamuiamu win 1-2
OayamMM 3a YaCTUUHOE pelICHHUE.

bannbl, noiay4deHHbIE 32 BCE BBIIIOIHEHHBIE 331aHHSI, CYMMHPYIOTCSL.

Illkana nepesooda 6annoe 6 ommemKku no NAMUOAINLHOU cCUCeMe

Ommemka Yucno o6annoes,
Heo0X00umoe 01 NOJIy4eHus OMmMemKu
«3» (y008.) 7-9
«4» (xopouwio) 10-12
«5» (omauumo) 13-15

Oopazosamensvnbie pe3yibmamol, nooaexcauiue npogepke (I1emennmo):

39




DENEPAJIBHOE TOCYOAPCTBEHHOE BIOIIKETHOE OBPA3OBATEJIbBHOE CMK
_ Y‘—IPE)Iﬁ(}:[EHV[E BBICIIET'O OBPA3QBAHVI$I PIyTHUC
«POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PFYTUC Aucm 40

OK 01 Bri6upats criocoObl penieHus 3a1a4 IpopecCuOHATBHON AeATEIIbHOCTH PUMEHUTEIBHO

K pa3JIMYHbIM KOHTEKCTaM
3aoanusn 6xX00H020 KOHMPOJIA

Oo0si3aTe/ibHAs YaCTh
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLLL OmMEem U3 Uembvlpex
NPeONOHCEHHBIX:
1. (1 6amm) Packpoiite hopMyiny COKpaIieHHOTO 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 TI0 popMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5

(?
3. (1 6amn) Kakoe u3 cienyromumx 4uces 3aKI0YeHO0 MEXY YUCIIaMu 17 4 8

A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6ann) Jansl rpaduxu pynkumii. Kakas ¢popmysna coorBercTByeT rpaduky 3):

1) N 2) | 3)

o[ 11| o[ 1 : o[ 1

9
_ 2 =—=
gy =X 8L T T s

1
—x—6
A)y 2

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL Omeem.
I 11

5. (2 6amna) Beraucnure: 2 5

6. (2 Gamma) Pemmre ypaBHEeHUE X2-7x+10=0. Eciu ypaBHEHHE HMeeT OoJiee OITHOTO
KOpHSI, B OTBET 3alUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6anna) s pemonTa Tpedyercs 57 pyiaoHoB o6oeB. Kakoe HanMeHbIIee KOJTHMYECTBO
navyek OOOMHOTO Kies HYXKHO JJsi TaKOrO PEeMOHTa, eciau | mayka Kies paccuuTaHa Ha 5
PYJIOHOB?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD penut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. [uaronans mnapamienorpamma BD paBna 40. Haiigute momans

napajjejiorpamma.

JIONMOJHUTEIbHAS YaCTh
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Ilpu evinonnenuu 3adanua 9 3anuwiume xo0, 060CHO8aAHUE peuleHUA U NOJIYYEHHbLI
omeem.

9. (3 6amna) Ppi00s10B pOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEYCHHIO PEKH, 3aTeM OPOCHII SKOPh, 2 Yaca JIOBUIJI PbIOY U BEpHYJICS OOpaTHO Yepe3 5 4acoB OT
Hayaja myTemiecTBua. Ha kakoe paccTossHMe OT MPUCTaHU OH OTIUIBLI, €CJIM CKOPOCTh TeUEHUs
peKH paBHa 2 KM/4, a COOCTBEHHAst CKOPOCTD JIOAKH 6 KM/4?

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
OTtBer b b B A 2,7 2 12 816 8

@oH/] O1IEHOYHBIX CPEACTB AJs TeKYIero KOHTPOJIs

Tekymnii KOHTpPOJb MPOBOJATCS BO BpEMS AYJIUTOPHBIX 3aHATHA MO MAaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM MIaHOM M paboueld mporpammbl O]l «MaremaTuka» HO BCEM
paszenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT K3 JABYX YACTEH: TEOPETUYECKOU U
npakTrudeckoi. [Ipu aTom oGyuaroniuecs moay4aroT ABE OTMETKHU.

TeOpeTI/I‘-IGCKaH 4aCTb IpPOXOAUT B (bopMe YCTHBIX OTBCTOB! 06yqa}0mnecs1 BBITAT'NBAaIOT
ISTh KAapTOYEK C BOIMPOCAMH, JAIOT IIOJHBIA OTBET (CO CHHMCKOM BOIPOCOB OOY4YarOIIHECs
3HAKOMSATCSI B HaYaJle N3y4CHUs pa3fena).
IlIkana nepesooa 6a1106 6 ommemKu RO NAMUOANTbHOU CUCHEME

Ommemka Konuuecmeo eepuvix omeemos na meopemuueckue 0npocol
«3» (y008.) 3

«4» (xopouio) 4

«3» (omauuno) 5

3anaHusl MPaKTUYECKOM YacTh (KOHTPOJbHBIE Pa0OThI) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no maremaruke.

Ha BbInoiHeHne KOHTPOIbHON pabOTHI MO MaTeMaTuke jnaercs 1 akagemuueckuil yac (45
MHUHYT).

KonTponbHas paboTa cocTout ux 2-X yacteid. B nepBoii yactu nmpearaercsi BHIMOIHUTD 4
3aJaHusl — BBIOpaTh NPABWIBHBIM OTBET W3 4YeThIpeX NpeAJIOKEHHbIX. Bo BTOpoil uacTu
npeJiaraeTcs BBIMOJHUTD 6 3a1aHUi — 0()OPMUTH XOJ] PEIICHUS U 3alncaTh MOJyYeHHBINH OTBET.

3a mpaBWIBHOE BBIMIOJHEHHE JIOOOT0O 3aJaHMs MEepBOM YacTH OOYyYaroIIMMCS MOoJydaer
onuH Oamna. [IpaBuiibHOE BBITTOTHEHHUE 3aJJaHUN BTOPOM YacTH OIlEHWBaeTcs 2 OayiamMu uiu 1
0aJuIOM 3a YaCTUYHOE PELICHHE.

basibl, mony4eHHbIe 3a BCE BBIITOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe ¢ ommemKku no NAMUOAITLHOU CUCEMeE

Ommemka Yucno 6annos,
Heo0x00umoe 0111 NOJIyYeHUss OMMemKU
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«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauurno) 14-16

Hp;mue u njiockocmu, Koop()unambl U 6eKkmopusl 6 npocmpancmee

Oopazosamenvhble pe3yibmamot, nooexcauiue nposepke (3j1emenHmul):
OK 01 Bri6upatsb criocoObl pemeHus 3a1a4 npopecCuoHaIbHON 1eATEIbHOCTH
MPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAaM

NS

o

TeopeTnyeckne BONPOCHI:
Chopmymnupyiite Teopemy ITudaropa.
[lepeuncnure OCHOBHBIC (PUTYPBHI B IPOCTPAHCTBE.
[lepeuncnure criocoObl 3a1aHUS TNIOCKOCTH.
[Mpomomkure Tteopemy: «Ecmm omHa W3 JABYX — HapaJUIelHbHBIX — MPSIMBIX
MEPIICHIUKYIISIPHA TUIOCKOCTH, TO...».
[Mponomkute TeopeMy: «Eciu aBe nmapaiesibHbIe TUIOCKOCTH MEePECEKAIOTCS TPEThEH,
TO...».
Cdopmynupyiite onpeaenenrue AByrpaHHOTO YIiia.
PackpoiiTe MOHATHE «YTOJ MEXIY MPSMBIMH.
[lepeuncnure B3aMMHOE PACIIONIOKEHHUE JIBYX MPSMBIX B IIPOCTPAHCTBE
Kakwue npsiMmbie Ha3bIBAIOTCS MTAPAJUICITLHBIMH B IIPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS CKPEILMBAIOIIUMUCS B IPOCTPAaHCTBE?

. Kakue npsimple Ha3bIBalOTCS NEPIIEHIUKYISIPHBIMU B IPOCTpaHCTBE?

. Ilepeunciire B3aMMHOE PACIOIOKEHHUE NIPSAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE.
. PackpoiiTe MOHATHE «yTOJl MEXAY IIPAMOMN U IUNIOCKOCTBIO.

. Packpolite noHsATHE «I1apauIeIbHOCTD MIPSAMOM U INTIOCKOCTH.

. Packpolite moHATHE «TIEPIEHIUKYIAPHOCTD NPSIMOU U IIIIOCKOCTH.

. Ilepedncinure B3auMHOE pacCIIONOKEHNE JBYX INIOCKOCTEN B IPOCTPAHCTBE.
. Packpolite MoHATHE «YTOJ MEXAY IIIOCKOCTIIMMIY.

. PackpoliTe MoHsATHE «I1apajuIeIbHOCTD IIIIOCKOCTEN.

. Packpolite moHATHE «TIEPIEHIUKYISAPHOCTD INIOCKOCTEN».

. Kak HaliTu paccTosiHie OT TOUKH /10 PSAMOit?

. Kak Haiitu paccrostHre Mexay npsMbIMu?

. Kak HaiiTu paccrosiHre MeXAy TIOCKOCTSIMU?

. IIponomkure onpenenenue: «llepnenaukyisp — 310...».

. IIponomxure onpenenenue: «HakionHas — 310...».

. IIponomkure onpenenenue: «lIpoeknus HaAKIIOHHOM — 3TO. .. ».

. Ilepeuncinre cBOMCTBA MAPAJUIEIIBHOIO IPOEKTUPOBAHUS.

. I3 4ero cocTouT NpsIMOYToJIbHAsA CUCTEMA KOOPINHAT B IIPOCTPAHCTBE?
. Ecnin Touka eKuT B INIOCKOCTH Xy, Kakas KOOpJAUHaTa y Hee HyJieBas?

. IlpuBennTe npuMep KOOPIANHAT TOUKU A, KOTOpasi JIEKUT Ha OCH Z.

. PackpoiiTe MOHATHE «BEKTOPH.

. Kakue BeKTOpBI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

. Kakue BEKTOpBI Ha3bIBAIOTCS NEPIIEHIUKYIIPHBIMU?

KoHnTpoabnLHas padora
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IlepBas yacrTp
Ilpu pewenuu 3ad0anun 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

nPeOI0IHCEHHDBIX.

1. (1 6amn) PacmdpyiiTe KpaTkyro 3anuck: a€ f3.

A) TOouKa a MPUHAICKUT TUIOCKOCTH [3; B) Touka a mpuHAICKHUT mpsmoii §; B) npsmas a
MPUHAJJICKUT TUIOCKOCTH f§; ') mpsiMas a mepecekaet II0CKOCTs 5.

2. (1 6amn) Ipsameie AB n CJ] ckpemuBarotcs. Kakoe pacronoxenue umeroT npsimbie AC
u BJ1?

A) nmapannensHbie; b) neprnenaukynspusie; B) ckpemmupatores; ') nepecekatorcs.

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

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

4. (1 6amn) Hawer touku A(2,0,5), B(2,4,-2) C(-2,6,3). Cepenunoil Kakoro oTpe3ka
apisiercst Touka M(0,3,4)?

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

Bropas yactb

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

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M npoBeneHbl NapajiiefibHbIe
npsiMbIe, TIEpeceKarolne HEKOTOPYIO IIOCKOCTh B Toukax Aj, By u M;. Haiinute anmuny otpeska
MM;, ecniu oTpe3ok AB He nepecekaeT mockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) IIpsmeie AC, AB u AJl nonapHo neprnesaukynsapHsl. Haiiaure otpezox CJI,
ecmu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 Gamma) (2 OGamma) Jauer Bektopsl a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
NIPOM3BEICHUE BEKTOPOB.

8. (2 6anna) Haueptuts ky0 ABCZIA1B1C111. [loctpouts Touky KEAB, Touxky ME/1;C,
otpe3ok PEEA1B1C;.

9. (2 6ama) [Ipy KakuX 3HAUEHUAX 1 BEKTOPHI a (4,n,2), é(1,2,n) NepneHauKyIapHbI?

10. (2 ©6amma) Odopmure nuct Oymarn A4 BepTUKAIbHBIMH, TOPHU3OHTAJIBHBIMU,
HAKJIOHHBIMH JIMHUSMH, HCTIONIB3YS Pa3HbIe IIBETOBBIC OTTCHKH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer B B A B 7,1 15 -30 - -1 -
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3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue pynkyuu

Oopa3zosamenvhvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):

OK 01 Bri6upatsb criocoObl pemeHus 3a1a4 npopecCuoHaIbHON 1A TeIbHOCTH

IMPUMCEHHUTEIILHO K pa3JIMYHbIM KOHTCKCTaM

1.
2.

3.

12.
13.
14.
15.
16.

17.

TeopeTnueckue BOIPOCHI:
Uemy paBeH yrois B OIMH pajuas?

B kakux 4eTBepTsIX TPUTOHOMETPUUYECKOTO Kpyra (GYHKIUS y=sinX MNPUHUMAET
II0JIO’KUTENbHbIE 3HAUEHUA?
B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra QyHKIHUS y= COSX IPUHUMAET
OTpULIATENIbHbIE 3HAUEHUs?

[Iponomxkute onpenenenue: «CHHYC OCTPOTO yrila — 3TO...)».
[Iponomxkute onpexnenenue: «kKocuHyc octporo yria — 3710...».
[Iponomxkure onpenenenue: « TaHreHC OCTPOTO yria — 3TO...».
CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
Yemy paBHO npou3BeaeHue (gx*ctgx?

Yemy paseH Sin(2x)? Chopmynupyiite NpaBUiio BHIYUCICHHS.

Yemy paBen C0S(2X)? ChopMyTupyiTe MpaBUIIO BEIYUCICHUS.
[lepeuncnure TPUTOHOMETPUYECKUE (PYHKINH, YKAKUTE UX TIEPHOIBI.
Yemy paBer neproa GyHKiuu y=C0S(4X)?

eMy paBeH nepuoa GyHKIUU y=cos(x/4)?

Onpenenure o0nacTh 3HaueHUs GyHKIMH y=3c0s(5X)?
[Tepeuncnure ciocoObl penIeHUs] TPUTOHOMETPUYECKUX YPAaBHEHUH.

PaCKpOﬁTe AITOPUTM PECIICHUA OAHOPOIHBIX TPUTOHOMCETPUUCCKHUX ypaBHeHHI’I
MEPBOro nopsaaka.
PaCKpOﬁTe AJITOPUTM PEIICHUA OAHOPOIHBIX TPUTOHOMCETPUYUCCKHUX ypaBHeHHI’I
BTOPOTO IMOpsAJIKaA.

KountpoasHas padora
IlepBast yacTh

Ilpu pewsenuu 3a0anuit 1-4 3anumume npasuibHblil OMEeM U3 Yemolpex nPedi0HCeHHBIX.

1. (1 6amn) B AABC COSCZ%. Kakas u3 ctopon siBnsieTcst runoteny3oit AABC?

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

2. (1 6amm) Yrinom kakoit ueTBepTH ABnsieTcs yroi a=410°?

A)I; B) II; B) I, T) IV.

3. (1 6amn) Kakue u3 GyHKIMHI SBISIIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.

4. (1 6ann) Ilepuon pyHKIMU y=sinx?

A)n/2; Bb)2mn; B)4m; ') m
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Bropas yacth

Ilpu evinoanenuu 3aoanuit 5-10 3anuwiume x00 peuwieHus u nOJAYYEHHbLIL OMaEemn.
. T T[
5. (2 6amra) Beraucnure: sin 5 T Ccos-.

. V2 . V2
6. (2 6amna) Halinure 3HaueHNE BHIPAKEHUS 4arccos? - 4arcsin(— 7)

7. (2 6amna) Haiinure 3HaUeHHE BbIpAXKEHUS Ttg 13- g 77°.

1 . .
8. (2 6amna) Pemute ypaBHEHHE COS X = e 3anumunTe HAMMEHBIINI TOJ0KUTEbHBIN

KOPEHb YpaBHEHHUS.

9. Pemmre ypasuenue Sin’ x - 4 sin x + 3 =0.

10. ITocTpoiite rpaduk TPUTOHOMETPUUIECKOH QyHKIIHH Y=2 SIiNX

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3ajjaHus
OTtBer b A B b 1 2n 7 w/3 | ©/2+27n,
ne”z
Ilpou3seoonan u nepeooopasznan hynkyuu
Oopa3zoeamenvhule pe3yibmamol, nooaexcaujue npogepke (31emMenml):
OK 01 BseiOuparh cmocoObl pemieHHS 3aaad  MNPOPECCHOHATBHONW AeATeIbHOCTH

MPUMCHHUTCIIbHO K pa3JIMYHBbIM KOHTCKCTAM.

HoOoo~NoOa,r~wWNE

=
A

13.

14.

15.

Teopernyeckne BONPOCHI:
IIponomxure onpenenenue: «lIponssognas — 31o...».
Packpoiite reoMeTpruYeCcKUi CMBICI TPOU3BOIHOMN.
PackpoiiTe huznyeckuii CMbICI TPOU3BOIHOM.
IIepeuncinnre nmpaBusa BEIYUCIECHUS IPOU3BOIHBIX.
Yemy paBHa IPOM3BOIHAS CTENIEHHON QyHKIMM?
Uemy paBHa MPOU3BOIHASL TPOU3BEACHUSA?
Yemy paBHa IPOU3BOIHAS YaCTHOIO?
Yewmy paBHaA MPOU3BOIHAS CIOKHON HYHKIIMH?
Cdhopmynupyiite npuzHak Bo3pacTaHus (QyHKIIHH.
Cdopmynupyiite npusHak yObIBaHUS QYHKIUH.
Chopmynupyiite npru3HaK TOUYKH MaKCUMyMa () yHKITHH.
CdopmynupyiiTe npu3Hak TOUKH MUHUMYyMa (YHKIIMH.

CocTaBpTe alropuT™M pelIeHHs 3aJa4 Ha HaXOXKICHUS HAMOONBIIEro W
HAaWMEHBIIIETO 3HAYeHUsT (YHKIIMH Ha OTpe3Ke?
CocTaBpTe aNroOpuT™M HCCIECNOBAHUS U TOCTpPOeHUs rpaduka QYHKIHH C
MTOMOUIBIO TPOU3BOTHOM.

[Iponomxkutre onpenenenue: «Dynkmus F(X) Ha3pBaeTcs ... ».
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16.  PackpoiiTe reoMeTpu4eCcKil CMBICI OMPEEIEHHOr0 HHTErpasa.
17.  Ilponmomxute onpenenenue: «KpuBoauHeiiHas Tpanenus — 3T0...».
18.  Cdopmymnupyiite hopmyny Herorona-JIeiibnwua.
19. B uem 3akirouaeTcs OOIIMiA BUJ BCEX MEPBOOOPA3HBIX?
20.  IlepeuncnuTe npaBuia BHIYUCICHUS HHTETPATIOB.

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLL OMEEM U3 YeMblPex NPeONoHCEHHBIX.
1. (1 6ayum) Yemy paBHa mpou3BoAHAS (PYHKITUU szs?
A) y'=5x; B) y'=6x; B) y'=6;T) y'=6x°

2. (1 6ann) [To xakoit u3 GopMyI BEIUUCISETCS IPOU3BOAHAS YACTHOTO?
A) (utv)=u"+v'; B) (uv) =u'viuv’; B) () = = D)(f(g(x) =t (g(x))*g' ().
3. (1 6amn) Pemmre ypasrenue f'(x)=0, eciu f(x)=3x* — 6x +4. Boibepute OTBET.

A)1;B)-1;B)4;T) -4.

4. (1 6ayur) O6wHMit BU Beex mMepBoooOpasHbIx s f(x)=Sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
Bropas yactb
Ilpu eévinonnenuu 3adanuit 5-10 3anuwiume x00 peuwienus u NOYYEHHbLIL OMEEN.
5. (2 Oamia) MarepuanbHas TOYKAa JIBIXKETCS MPSIMOJIMHEHHO 1O  3aKOHY

x(t) = LRSS,

4 (rme x— paccTossHHE€ OT TOYKH OTCUeTa B MeTpax,t— Bpems B
CEeKyH/aX, U3MEpPeHHOe C Havajga ABW)KEHHs). B kakoil MOMEHT BpeMeHHU (B CEKyHHIax) ee
CKOpPOCTh ObLIa paBHa 5 M/c?

6. (2 6auta) Ha pucynke nzobpaxén rpaduk dyakuun y="F(X) u kacatenpHas K HEMY B

TOYKe ¢ abcuuccoit Xo. Haiinure 3HaueHne npousBoqHoi GyHkuuu f(X) B Touke Xo.
YA

7. (2 6amna) Pemute HEpaBEHCTBO: x*-16 <0
8. (2 Oamma) Ha pucynke wuzoOpaxen rpadux ¢ynkuumu Y=f(X), ompenenénnoii Ha
untepsaiie (—3; 11). Haiinure Hanmensinee 3Hauenue pynkuuu f(X)na orpeske [2;9,5].
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NN NN
) =EErEE v
LN ! A
\/

9. (2 6anna) Ha pucynke u300paxén rpaguk HeKOTopoi GpyHkumu Y — f (x) (n1Ba myda c

oOmieil HavyanbHOM Toukoi). [lonb3ysch PHUCYHKOM, BBIYHUCIUTE F (8) —F (6)7 rae F (x) —
OJIHA U3 MIEPBOOOPA3HBIX QYHKIUH f(x).
YA

Q
o

|
I
|
1
|
|
|
|
|
|
|
|
|
l

1
o[ 1 78 %

10. (2 OGamna) dupme «JluzaiiH+» BBIACIAIOT YYacTOK 3eMiM Mom@aapio 100 M2,
[Ipemmarator yeThipe ydacTka pas3HbIX pasmepoB: 25x4; 20x5; 12,5x8; 10x10. Kako# yuacTox
o100puT aupextop pupmel «JluzaitH+»», yYUTHIBas, YTO HEOOXOAUMO OyAET MOCTaBUTH 3a00p
10 nepumerpy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aJaHus
OtBer r B A b 8 125 | (-4,4) | -3 12 10x10

Mmuozocpannuxku u mena epawieHus

Oopa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (11emMenmol):

OK 01 BeiOupare crmocoObl pemeHus 3afad  Mpo(ecCHOHATBHOW JAeATeNbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM

TeopeTHyecKHe BONPOCHI:
IIponomxure onpenenenue: «MHOTOrpaHHHUK — 3TO. .. )».
IIponomxure onpenenenue: «lIpuzma —3710...».
IIponomxure onpenenenue: «IpAMOyrosbHbIN NapaJuIEIEIUIE] — 3TO. .. ».
[Iponomxute onpenenenue: «Kyo — 3t0...».
IIponomxure onpenenenue: «llupamuna — 3t1o...».
CdopmynupyiiTe CBOHCTBO 0 MPOTHBOISKAIUX TPAHIX Mapalieienune/a.
CdopmynupyiiTe CBONCTBO O AUArOHANAX Mapajuieenune/a.

NoghkowhE
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8. CdopmynupyiiTe CBORCTBO O IMArOHATHN M TMHEHHBIX pa3Mepax MpsMOYTOJIEHOTO
napajuieJenunesa.
9. Kakas npusma HazpiBaeTCs npsiMoii?
10.  Kaxkas npusmMa Ha3bIBaeTCs MPABUIBHON?
11.  PackpoiiTe NOHSATHE «IIPABUIIbHAS TUPAMHUIAN.
12. Yo Takoe anodema npaBUILHON MUPaMUIbI?
13. B uyem oTiMYue TOJHOM TOBEPXHOCTH MPHU3MBbI OT TIOJHOW MOBEPXHOCTU
nUpaMubl?
14.  ChopmynupyiTe TeopeMy O BBIYHCICHHH OOKOBOH ITOBEPXHOCTH MIPSIMOM
IPU3MBIL.
15.  CdopmynupyiiTe TeopemMy O BBIYHCIECHHU OOKOBOI MOBEPXHOCTH IMPaBUIbHOMN
UPAMHU/IBI.
16.  HazoBute mnpeamersl u3 Baimieil NpohecCHOHATBLHOW NEATENbHOCTH, KOTOPHIE
UMEIOT (POPMBI MHOTOTPaHHHUKOB.
17.  Ilponmomxute onpenenenue: «LlumuHap —310...».
18.  Ilpomomxwure onpenenenue: «kKonyc —a3To...».
19.  Ilpomomxwure onpesneneHue: «Y CEYeHHbIH KOHYC — 3TO...».
20.  IIpomomxwure onpenenenue: «Ilap —3T0...».
21. Yo sBIsieTCS BBICOTON yCEUSHHOTO KOHYyca?
22. Yo sBNsETCS OCEBBIM CEUCHUEM LIIIMHAPA, KOHYCa, YCEUEHHOT0 KOHYca, mapa?
23. [lepeuncnure enMHUIBI ©3MEPEHUS IJIOMIA TN, 00BEeMa.
24.  Yemy paBHO OTHOIIEHUE IUIOMIAJAEH MOBEPXHOCTEH MOAOOHBIX GuUTryp B
poCTpaHcTBe?
25.  Uemy paBHO OTHOIICHHE 00BEMOB MOJOOHBIX (UTYP B MIPOCTPAHCTBE?
26. HazoBure npeameTs! u3 Bamieil npoeccuoHanbHOM A€ATEIbHOCTH, KOTOPbIE

UMEIOT (OPMBI TEJ BpaLCHUS.

KonTpoabHasi padoTa
IlepBasi yacThb
Ilpu pewenuu 3adanuini 1-4 3anuwiume npasuiIbHLIL OmMEem U3 UYemblpex
npeooIceHHbIX.

1. (1 6amn) B kakux equHMUIIAX U3MepsieTcss 00beM MHOTOTpaHHHUKA?

A) B Metpax; b) B kyOuueckux merpax; B) B kBajapaTHbIX MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6amn) [Tnomank MOIHOM MOBEPXHOCTH MPU3MBI BEIYHUCISIETCS 1O (OopMyIie:

A) S =S00k + 2 Socy.; B) S60k =Pycy*H; B) S=B060k + S Spcy; ') SO0k =2P e *H.

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

A) paBHOOeIpeHHBIH TpeyronbHuK; b) paBHOOepenHas Tpaneuus; B) npsiMoyronbHuk; I)
NPSIMOYTOJIbHAS TPATICTIHS.
4. (1 6amn) Kakas ¢urypa nmosydaeTcss Ipu BpalleHUU MPSIMOYTOJIBHOTO TPEYTroJIbHUKA

BOKPYT OJTHOTO U3 CBOUX KaTeTOB?
A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceueHHast nupamua.

Bropas yacthb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOAYYEHHBLI OMEEN.
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5. (2 6amna) Pebpo ocHOBaHMs MPaBUIIBLHON TPEYroJIbHOW MUpaMHabl 3 M, anmodema OM.
Haiinure miomaabs 00KOBOM MOBEPXHOCTH IMTHPAMU/IBI.

6. (2 6ayma) JIBe cTOopoHBI mapajuieiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute 60JIbIIYIO CTOPOHY MapasuiesiorpaMma.

/D / |
A B
7. (2 6amna) IIpssMOYroJIBHHK CO CTOpOHaMHU 8§ CM M 3 CM BpaIlaeTcs BOKPYT OoJbIIen
cTopoHnbl. Halimute 00beM, TUIomaiu O0KOBOM U MOJHOM MOBEPXHOCTEH MOTyYEHHOTO Tela.

8. (2 Oamma) Haiimute 00BEM MHOTOrpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe

JIBYTPaHHbIE YIJIbI IPSIMBIE).
3

1

ﬂ

fad

9. (2 6amra) Kiimenty HEOOXOAMMO, YTOOBI B KOMHATE 0053aTEIFHO MTPUCYTCTBOBAIN 0ObEMHBIC
3JIEMEHTHI JIeKopa LuinHApudecko ¢opmbl. [loctpouts M3 Oymaru Mozenb LMIMHApPA.
Pasmepsl misi mocTpoeHHsl BBIOpAaTh CaMOCTOSITENIHO, C YY€TOM TOTO, YTO COOTHOIIEHHE
panuyca K BbICOTE JI0JIKHO ObITH 1:2.

10. (2 Gamma) PaccunTarh KOJIMYECTBO 2-X KHIJIOTPAMMOBBIX OaHOK KPacKH Hg/)KHO KYIOUTh JJIs
OKpallMBaHUs WIMHIPUUYECKOTO cBoja noasaia. Pacxon kpacku 100 r va 1 m°. Cunrats n=3.

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3agaHus
OTtBer b A A A 27 17 72 wt; 87 - 3
48 m;
64 7t

Cmenennasn, nokazamenvnasn u a02apugpmuyeckasn Qynkyuu

Oébpa3zosamenvnvle pe3ynrvomanol, nodaeHcaujue NPoepKe (Inemenmaol):

OK 01 Boi6upats ciocoObl perienus 3a1a4 npopeccuoHaNbHON ASITETbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTAM
Teopernyeckne BONpPOCHI:
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1. ChopmynupyiiTe onpeaeraecHue CTENEHHON (PYHKITUH.

2. [Tepeuncnure CBOCTBA CTENIEHHOM (DYHKITUN

3. ChopmynupyiiTe onpeaeraecHue MoKa3aTeIbHON (YHKIIUH.

4. [lepeuncnure CBOKHCTBA MOKa3aTeNbHON (QYHKIIUN

5. Chopmynupyiite onpenencHue JorapuGpmMuaeckoit GyHKIIUN.

6. [lepeuncnure cBOKCTBA TOorapu(pMUIECKON PyHKIIH.

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

8. Yemy paBeH jorapudm npousBeaeHus?

9. Yemy paBeH jgorapudmM 4acTHOTO?

10.  IlpuBeaure mpuMepsl Jorapu(pMUUECKON COUPATH B MPUPOJEC U B OKPYKAIOLIEM
MHpe.

11. Ha uro HeoOxoauMO OOpaTUTh BHUMAHHUE IpPU PEIICHUH HPPALUOHAIBHOIO
YpaBHEHUS YETHOU CTENEeHU?

12. Yemy paBeH KOpeHb YETHOM CTENEHU U3 oTpuLaTeabHoro yncna? Ilpuseaure
npuMmep.

13.  Yemy paBeH KOpeHb HEUETHOH CTENEHW M3 oTpuiarenbHoro umcia? [Ipusenute
npuMmep.

14, Ha uro crtouT O0OpaTUTh BHHUMAaHUE IIPU PELICHUH JOrapuPMUUYECKUX U
UppalMOHATIBHBIX, APOOHO-PALMOHATIBHBIX YPABHEHUN U HEPABEHCTB?

15. B uem 3akirodaeTcs rpa)u4ecKuii Crioco0 pemeHus ypaBHEHHH.

KontpoabnHas padora
IlepBast yacTh
Ilpu pewenuu 3ad0anuni 1-4 3anuwiume npaguibHBLL OmMEEmM U3 UYemblpex

npeooIceHHbIX.

1. (1 6amwt) Mexny KakuMH IBYMs HATYPaTbHBIMH YHCIAMH HAXOIUTCS YiCio 1/197?
A)19u20;b)2u3;B)18u19;I") 3 u4.
2. (1 6amn) Ha pucynke uzobpaxén rpapuk dynxiuu una f(x)=a*. Haiimure 3Hauenne
f(2).
YA

flx)=a"

T
o

I
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6amr) Kakas u3 ¢pyHKIIMNA BO3paCTalOT HA BCEH 00IaCTH ONpeeIeHHs?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x% T') f(x)=log: x.
2

4. (1 6amr) Ykaxure 00acTh onpenenenus pyakiun f(x) = Ig 2xx+_73

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); ') (-o0; -7), (1,5; +00).

Bropas yacth
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Ilpu evinoanenuu 3aoanuit 5-10 3anuwiume x00 peuwieHus U nOJAYYEHHbLIL OMEem.

8 10, 448
5. (2 6anna) Haiinure 3Ha4YeHHE BBIPAKEHUS 471177 447,
6. (2 Gamta) CKOIBKO IENBIX PelICHHiT HMeeT HepaBeHCTBO 1 <7°'<49?

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 Oamma)) PaccrosHue oT HaOmIOmaress, HAXOIAMIETOCS Ha HEOOJBIION BhICOTE h
KHJIOMETPOB HaJ 3eMJIEH, 70 HAOJI0JaeMOW UM JIMHUM TOPH30HTA BBIUUCIISACTCS IO (GopMmyJie

= V2Rh y
! , tne R=6400 kM — paguyc 3emun. C Kakod BBICOTBI TOPU30OHT BHJECH Ha
pacctostHuu 48 kutomeTpoB? OTBET BbIPA3UTE B KUIIOMETPAX.
9. (2 6amna) B xome pacmama paanoakTUBHOTO HM30TONA €r0 Macca YMEHbINAETCS IO

m(t) =mg -2,
3aKOHY rjie Mo — HayvajabHas Macca u30Tomna, t— BpeMs, IpoIIeaIIee OT
HAYaJbHOTO MOMEHTa, | — Mepuoj moiypacmnana. B HadanbHBIE MOMEHT BpEMEHH Macca
u3oromna 184 mr. Ilepuon ero nonypacnaga cocrasiser 7 MmuH. Halinure, uepe3 cKOJbKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.
10. (2 6anna) Haiiqute 3HaueHue BoipakeHus: logg 108 + logg 2

ITAJOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTtBer b A A r 121 2 21 0,18 21 3

Dnemenmut meopuu wpwzmuocmeﬁ U MamemamuyecKkoll CmamucmuKku

OoépazoseamenvHoie pe3yrbmamel, noodaexcaujue npoeepke (Inemenmst):

OK 01 BeiOupars crmocoObl pemeHus 3aaad  NpoPecCHOHATbHON IeATEeIbHOCTU
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

Teopernuyeckue BOIPOCHI:

1. [Iponomxure onpenenenue: «CaydaiiHoe coObITHE — 3TO...». [IpuBeaure npumep.

2. [TpuBeauTe mpuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBeauTe MpUMEP HEBO3MOKHOTO COOBITHS.

4. [Tponomxute onpenenenue: «BeposSTHOCTb CIy4aiHOTO COOBITUS — ITO. .. ».

5. CdopmynmpyiiTe npaBuiIo HaX0XKIEHUS CI0KEHHUS BEPOSITHOCTEH.

6. Chopmynupyiite npaBuIO YMHOXKEHHUS BEPOSTHOCTEH.

7. Kak naiitu cpennee apupMeTnieckoe YucaoBoro psaa?

8. Kak HaliTu MeanaHy 4nuciaoBoro psa’?

9. Kak Beruucisiercst pa3max 4ucioBoro psija’?

10.  Jlms yero HykHBI AuarpaMmsl, rpaduku? [lepedncianre BUABI Tuarpamm.

11.  TlpuBenute mpuUMeEpbl MPOSIBICHHS 3aKOHA OOJNBIIMX YHCEI B MPUPOTHBIX
SIBJICHUSX.

12.  IlpuBeaurte mpuMepsl MPOSBICHUS 3aKOHA OOIBIINX YMCEN B OOIECTBEHHBIX
SIBIICHUSX.

13.  Yro m3ywaer cratucThka?
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14. [Iponoikute onpenenenue: «CoyeTaHue — 3TO. ...

15. [Iponomkure onpenenenue: «Pa3menienue — 3T1o. .. ».

16.  Ilponmomxwure onpenenenue: «llepecTaHOBKH — 3TO...».

KonTpoabLHuas padora
IlepBasi yacTh

Ilpu pewenuu 3ad0anunt 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex
npeooIHceHHbIX

1. (1 6amm) Kakux coObITHIf HE OBIBACT B TEOPHUU BEPOSTHOCTEH?

A) cnyuaitnblie; b) Heciyuaitnsie; B) noctoBepusie; ') HEeBO3MOXKHBIE.

2. (1 6amrt) CobbiTHE, KOTOPOE MPH BHIOTHEHUH OMPECIEHHON COBOKYITHOCTH YCIOBHIA,
00513aTEIBHO MTPOU3OMUIET - ITO:

A) cnyuaiinoe; b) necnyuwaiinoe; B) noctoBepHoe; [') HeBo3MOXKHOE.

3. (1 OGamr) BeposATHOCTh CIy4yalHOTO COOBITHS €CTh HEOTPHIATEIBHOE YHCIIO,
3aKJIFOUEHHOE MEXIY YHCIaMHU:

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

4. (1 6amn) I'pynnupoBka — 3710...

A) ymnopsaoueHue €IMHHUIl COBOKYIHOCTM IO Ipu3HaKy; b) pa3OueHue enuHuI
COBOKYITHOCTH Ha TPYIIBI 1O Npu3Haky; B) o0obmenue enuuuunbix (aktos; [') 0bobmeHue
SMHUYHBIX TIPU3HAKOB.

Bropas yactb

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

5. (2 6anna) B oduce auzaitHEpCKOro areHTCTBa HAXOAATCS 8 MOCETHTENEH KEHCKOTO
noyia U 2 Myxckoro. OnpenenuTs BEpOsITHOCTh TOTO, YTO TIEPBBIM K KOHCYJIBTAHTY OOpaTHUTCS
MY>KYHHA.

6. (2 6aima) Ha xondepennuo npuexanu 2 yuenslx u3 ['epmanuun, 3 uz Cepbuu u 7 u3
[Beiinapun. Kaxaeiii U3 HUX JenaeT Ha KOH(EpeHIUH oauH Aokiain. llopsaok mokiIamoB
ompezensercs kepeObEéBkoil. HaliguTe BEpOSATHOCTH TOTO, YTO TMATBIM OKAXETCS JOKIIaJ
yueHoro u3 CepOuu.

7. (2 6anna) Marma, Tumyp, Jluana, Kocts u AHTOH Opocuin kpeOuit — KOMY JOCTaHeTCs
MPOEKT 10 oQopMIIEHUIO CBafeOHOro 3ana. Haliure BeposITHOCTh TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIMIOIHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHbIX U TpU cUHUX (uiomacTepa. diomacTepsl BHITACKUBAIOT
no ouepeAu B ciaydyalHOM mnopsake. KakoBa BEpOATHOCTh TOTrO, YTO NEPBBIM pa3 CUHUU
(dbomacTep MOSBUTCS TPETHUM T10 CUETY?

9. (2 6amma) dan psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure Moy psina
U cpenHee apuMeTuIecKoe psja.

10. (2 6amna) IIpu ananu3e 1EHOBBIX MPEANOYTEHUN KIMEHTOB TU3aHEPCKOTO areHTCTBA
MOJIY4eHBI JaHHBIC, TPEACTABICHHBIE B TaOnWIE: OIS KIUEHTOB, MPUOOPETAIOIINX
JIA3alHEPCKUE YCIYTH OJMHAKOBOIO Ha3HAUYEHUs, HO Pa3jIMYHOM LieHbl. Halitn Moy ciydaiiHOM
BEITUYUHBI. X — IIEHBI POIABAEMBIX YCIIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 |8/20 |4/20 |1/20

TAJIOHBLI OTBETOB:

Homep | 1 | 2 | 3 | 4 | 5 [ 6 | 7 | 8 | 9 | 10
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OtBer b B A A 0,2 0,25 0,8 0,15 172; 6500

172,75

DoH/1 OLIEHOYHBIX CPEJACTB JJIsl Py0e;KHOT0 KOHTPOJISA

Oopa3zosamenvhuvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
OK 01 Bri6upats criocoObl pemeHus 3a1a4 npopecCuoHaIbHON 1eATeIbHOCTH
MPUMEHUTEIBHO K PAa3JIMUYHBIM KOHTEKCTaM
IlepBas yacthb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npPasuUNbHLIL OmMEem U3 UYemovipex

npedﬂo.m'eHH blX.

1. Hanbl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaTel UMEET cepennHa otpe3ka AB —
Touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3.- 4).

2. (1 6amn) Ipsmeie AB u CJ] napannensusie. Kakoe pacmnonoxenne numeroT npsimpie AC
u BJ1?

A) napannensHslie; b) nepnenaukynspusle; B) ckpemupatores; [') nepecexkarorcs.

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

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

4. (1 6amn) Ha pucynke nzo0paxen rpaduk npousBogHoit Gpynkimu y=f(X). [Ipu kakom

3HaYeHHH X QYHKIUS MPUHUMAET CBOE HanOoJIbIlIee 3HaYeHue Ha oTpeske [-4; -2] ?
|1I

N
Ny=/1)

=

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

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peutenus u NOAYYEHHBLI OMEEN.
5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl napajiiefibHbIe
npsiMbIe, TIEpeceKarole HEKOTOPYIO IIOCKOCTh B Toukax Aj, By u M;. Haiinute amuny oTpeska
MM, eciiu oTpe3ok AB He nepecekaeT miaockocTh U eciin AA1=6 cm, BB1=4 cM.

6. (2 6anna) Hansl Touku A(6,7,8) , B(8,2,6). Haiinute nnuny BekTopa AB.
T

tgl X+ —
7. (2 6amna) Halimure g( + 2)’ ecmn 18 & = 0,5.
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8. (2 Gamra) MarepuanbHasi TOYKA JBHIKETCS MPSMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(rme X — paccTosiHuE OT TOYKHM OTCYETa B METpax, L — BpeMs B CEKyHJaX, H3MEPEHHOE C Havaa
IBIDKEHUs ). B kakoii MOMEHT BpeMeHH (B CEKyHaX) €e CKOPOCTh ObLta paBHa 3 M/c?

9. (2 Gana) Jlana Gpynkuus f(x)= 3x*+1. Uemy pasna F(1)?

10. (2 Oamna) Pemmre ypaBHeHue COSX=1. B oTBeT 3anumuTe HaAUMEHBIIHHA
HEOTPULIATEIILHBINA KOPEHD.

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTtBer A r b b 5 V33 -2 8 2 0

DoHJ OLIEHOYHBIX CpeacTB 1Jist l'lpOMe)KyTO‘lHOﬁ arrecranmumn (3K3aMeH)

Ha BmImosIHEHWE NHCBMEHHON SK3aMECHAIIMOHHOW pa0OThl MO MaTeMaThKe naetcs 4
acTpoHOMHYeCKUX yaca (240 MUHYT).

DK3aMeHaIMoHHas padoTa COCTOUT UX 2-X YacTel: 00s13aTeTbHOM 1 TOMOJIHUTEIIbHOM.

OO0s3aTenbHass 4YacTh COACPXKUT 3aJaHUs MHUHHUMAJIBHOTO 00s3aTeIbHOTO  YpPOBHS,
JIOTIOJTHUTENIbHAS YaCTh — 00JIee CI0KHBIE 3aJaHusl.

[Tpu BbIMOMHEHUM 3a/laHUN 00s3aTEeIBbHON YacTh TpeOyeTcss MPeACTaBUTh XOJ PELICHUs U
yKa3aTh TOJIYYCHHBIH OTBET. 3a MPaBWIbHOE BBHITIOJIHEHHE JIIOOOTO 3a/laHusi U3 00s3aTeIbHON
yacTu oOyuaromuiicss moiy4daere oauH Oamit. [Ipu BbIMONHEHWM 3aJaHus U3 JOMOJHUTEIBHON
YacTH HEOOXOAMMO TOJIPOOHO OMHUCATh XOJI PEIICHHS U JaTh OTBET. [IpaBUIbHOE BBIMOJIHEHUE
3a/laHuil JIOTIOTHUTENbHON 4YacTH oleHuBaeTcss 3 Oamnmamu unu 1-2 GannaMu 3a 4acTUYHOE
pelieHue.

banbl, momy4deHHbI€ 3a BCE BBIIIOJIHEHHbBIE 33/IaHUsI, CYMMUPYIOTCSL.

IlIkana nepesooa 6a1106 6 ommemKku no NAMUOANIbHOU cCUCHeEME

Ommemka Yucno 6annos,
Heo0X00umoe 011 noJayueHUs OMmMemKu
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0aHUs U3 OONOIHUMENbHOU YACmL)
«5» (omauuno) bonee 14
(He MeHnee 08yx 3a0anuil U3 OONOJHUMENbHOU Yacmu)

Oébpa3zosamenvnvle pe3ynrvomanol, nodaeHcaujue nNPoeepKe (Inemenmaot):

OKO01 BeiOupate crnocoObl pemieHHs 3a4a4  Npo(ecCHOHANBHOM  J1eATeIbHOCTH
NPUMEHHUTEIHHO K Pa3TMYHBIM KOHTEKCTAM

IK3amenauuonHnbvle 3a0aAHUA RO MAMEMAMUKE
Oo0a3aTeIbHAS YACTh
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IIpu BoInoIHeHNM 3a7aHui 1-12 3anuIuMTe X0/ pellleHUs 1 MOJyYeHHbIN 0TBeT.
1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha puCyHKE >KUPHBIMHU

i
=]

o

TOYKaMH IMOKA3aHO CYTOYHOC KOJMYCCTBO OCAIKOB,

]
=T

BhITIaJaBIIUX B Dnucte ¢ 7 mo 18 nekadbps 2001 rona.

ITo TOPU30OHTAJIM YKa3bIBAOTCA YHCIAa MCECiAla, I10

mooin
=
|

}
==
LT

BEPTUKATIU — KOJIMYECTBO OCAJKOB, BBIIIABIINX B

==
-
-l

L I
[
™=

COOTBETCTBYIOLIMA JI€Hb, B MuuMerpax. s

N S R T

|
-l

Hariis1iAHOCTH XUPHBIC TOYKH HA PUCYHKE COCANHCHEBL .

ST

—

nuHue. OmnpenenuTe Mo PUCYHKY, CKOJBKO ITHEH
BBINAJAI0 00siee 2 MUJZTUMETPOB OCAIKOB?
3. (1 6ann) CTouMOCTh yCIyT 4acTHOTO u3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,

CKOJIBKO CTOMJIM YCIIYTH JU3aiHepa 10 MOJ0pOoKaHus, ecliu mocie kineHT 3amiatui 55000py6?
4, (1 6ann) Ha tapenke 16 nmuposxkoB: 7 ¢ ppiOoi, 5 ¢ BapeHbeM U 4 ¢ BumHei. 0ns
HayraJ| BBIOMpaeT 0JIMH MUPOXKOK. HaiiinTe BEepOsATHOCT TOTO, YTO OH OKAXKETCS C BULITHEH.

T 8 9 10 11 1z 1= 14 15 18 17

5. (1 6ann) Haiinure 3HaueHue Buipakenus 10g,2 + log, 32
6. (1 6ann) Halinute KOpeHb ypaBHEHUS 7-b6x=7.
7. (I 6amn) Pemmre HepaBerctBo 2 > 64. B OTBET 3alMIUMTE HAMMEHbLIEE
TIOJIOKHUTEITBHOE YUCIIO.
x+2 1
. 3x-2 4
8. (1 6ann) Haiinute KOpeHb ypaBHEHUS
o 5
9. (1 6ann) Haiinnte npou3BoaHy0 GYHKIIHH B TOUKe X=0:y = = x* —6x° + 7x -1
4
10. (1 6ann) Kactprons, odpopmiieHHas 0 MHAWBUIYaJIbHOMY 3aKa3zy, UMeeT (opMmy

uunuHApa. Beicota kactpronu 35 oM, aumamerp ocHoBaHus 20 cM. PaccumTaiiTe BMECTUMOCTH
JTAHHOM MOCY/bl, JEICHHYIO Ha TT.

11. (1 6ann) Haitaute muomanb GUrypsl, H300paKeHHONW HAa PUCYHKE
d1 3 |
A A
Tow
12. (1 6ann) Teno ABUKETCS MO 3aKOHY S(t)=3t2+5t (m) Haiitu ckopocTh Tena yepes

lc mocne Hauana JBUKEHUS.
JdonoiHUTEIbHAS YACTh

Ilpu évinonnenuu 3ad0anuii 13-16 3anumume x00 peuwienusn u noay4eHHblil omeem

13. (3 6anna) BeraucouTe oMb y9acTka CToja, OTBEACHHOTO IS MPE3CHTAIlMH paboT
nu3aiiHepa Bacuiius, IepuMeTp KOTOPOro OrPaHNYMBAKOT JIMHAH y=X2-2X-2 U

F-X2+2. BeimonauTe yeprex. OTBET 1aiTe B KBaJIpaTHBIX METpax.

14. (3 6anna) Pemmre ypaBHEHHE sin?X - 2sinx=0. B OTBeT 3amMIIMTE KOIMUECTBO
pelIeHU#, TPUHAISKAIINX TPOMEXYTKY [0; 47T ]

15. (3 6anna) Haiinute 06beM MHOTOTpaHHUKA, H300paKEHHOTO HA pUCYHKE (Bce
JIBYTPAHHBIC YTIIBI MPSMEIE).
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3

[}

2

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBbIN JH3aliHEP BHIOIHICT HA 5 4yacoB ObIcTpee,
gyeM BTOpoi. CKOJBKO OTKPBHITOK 33 Yac M3rOTABIMBACT MEPBBIN IU3aifHEpP, €CIIM M3BECTHO, YTO
OH 32 4aC MOXET IPUTOTOBUTH Ha 5 OTKPBITOK OOJIbIIIE BTOPOTo?

9TaI0HBI OTBETOB:

Homep 112 3 4 5|6 (7|89 10 |11 12 13|14 | 15| 16
3alaHuA

OrtBer 21 3|501(025|6|-7|1 - 7 13500 15|11 9 5 6 | 13
TBIC 10

5.YCJIOBUSA PEAJIMZALINU ITPOT'PAMMBbI IUCHUIIJINHBI

5.1. lns peanusanuu mporpaMMbl y4eOHOM TUCIMILIMHBI TOJDKHBI OBITH MPETYCMOTPEHBI
CJICAYIONINE CIeIIHaIbHbIC TOMEICHHS:

Peanu3zanus mporpaMMbl AUCHUILUIMHBI TPEOYET HAINYHS Y4eOHOTO KaOMHETa MAaTEeMaTHKH.

O06opynoBanue yueOHOro KabuHeTa:

- IOCAJI0YHBIC MECTA MO KOJMYECTBY 00YYArOIIUXCS;

- pabouee MeCTO IpenoJaBaTes;

- KOMIUIEKT y4eOHO-HArISAHBIX TOCOOUA;

- KOMIIJICKT 3JICKTPOHHBIX BUACOMATCPHUAIIOB;

- 3aJ1aHuUs AJ11 KOHTPOJIBHBIX paboT;

- mpoecCHOHATEHO OPUCHTUPOBAHHBIC 33 1aHHS,

- MaTepuabl HYK3aMeHa.

TexHu4eckne cpecTBa 00yIeHus:

- IEPCOHATBHBINA KOMIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00€CTIEYeHUEM;

- IPOEKTOP C IKPAHOM.

6.MudopmanuoHHoe odecneyeHne peajn3alun MporpaMmmMbl

Jns peanuzauuy mporpaMMbl  OMOIMOTEUHBIH (HOHJI 0O0pa30BaTENbHONW OpraHU3alUH
YKOMIUICKTOBAH IICHYATHBIMU A/ OJICKTPOHHBIC O6pa3OBaTeJ'II>HI>IC n I/IH(bOpMaIII/IOHHI)IG
pecypchl, peKOMEHIOBaHHbIE Ul HCIIOJIb30BaHMs B 00pa3oBaTeNbHOM Ipoliecce, HE cTaplie
IISITHU JIET C MOMEHTA U3aHUAA.

6.1. OcHOBHBIC ITeYAaTHBIE U3TAHUSA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e wu3zn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa3oBaHNE)

2. Maremarnka: anreOpa ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a, reoMeTpus. AnreOpa u
Hayaja MateMatnuyeckoro anamusa. 10-11 knacc. Anumos 111 A., Koasrua FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsemienue, 2022.

3. Maremaruka: anreOpa ¥ Hadala MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. [ eomerpus.
10-11 xmacc. Aranacsa JI.C., byryzoB B.®., Kagomue C.b. u apyrue. - M: [IpocBemenue,
2022.
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4. MaremaTtuka: anreOpa M Hayajla MaTeMaTHYeCKOro aHaimsa, reomerpus. 10-11
KJacchel. Anrebpa v Hayajna MaremMaruyeckoro aHanusa. B 2 u. Yacte 1: YueOHUK A7 ydanmxcs
o0Opa3oBaTenbHbIX Opranu3anuii (6a3oBeiii ypoBenb)/Mopakosud A.l'., CemenoB I1.B.; Yacts 2.
3aayHuK JJIs y9anmxcs 00pa3oBaTebHBIX opranu3anuii (6a3oBbiii ypoBeHb)/ MopakoBuy AT
u apyrue; noj pegakuueit Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anrebpa W Hadanla MaTeMaTHYECKOro aHaIW3a, reoMmerpus. Anredpa u
Hadayia MareMarudyeckoro aHanm3a. 10 knacc. Hukonsckuit C.M., IloranoB M.K., PemeTnnkos
H.H. u npyrue. - M: [IpocBeuienue, 2021.

7. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOro aHan3a, reoMmerpus. Anredpa u
Hadayia MareMarudeckoro aHamm3a. 11 knacc. Huxonsckuii C.M., Iloranos M.K., PemerHnkoB
H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayajga MaTeMaTUYECKOTO aHalu3a, TeOMETpPHs.
I'eomerpus.10-11 kmacc. Iloropenor A.B. Maremartuka: anreOpa M Hadajga MaTeMaTHYCCKOTO
aHanuza, reometpusi. ['eomerpus.10-11 kiacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Marematuka: anreOpa U Hauanga MaTeMaTHMYECKOTO aHajiu3a, reoMmerpus. ['eomerpusi.
10 xnacc. AnexkcanapoB A.Jl., Bepuep A.JL., Peoxuk B.U. - M: IIpocBenienue, 2021.

10. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOTO aHaiM3a, reoMeTpus. ['eomeTpus.
11 xnacc. AnexkcanapoB A.Jl., Bepuep A.JL., Peoxuk B.U. - M: IIpocBenienue, 2021.

11. Martemaruka: anrebpa W Hayala MaTeMaTHYeCKOro aHaiu3a, reomerpus. 10
knacc. Bepuep A.JL., Kapn A.Il. U3natensctBo "[IpocBemienue".

12. MaremaTnka: anredpa U Hadajga MaTeMaTHYeCKOTO aHalu3a, reometpus 11 kiace.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Maremaruka: anrebpa U Hadaja MaTeMaTHUYECKOTO aHAIN3a, reoMeTpus. Anredpa
¥ Hauajga MaTemaTHueckoro aHammsa (B 2 uactsax) (B 2 wacrtax). 10-11 kmacc. Yacte 1:
Mopnkosuu A.I'., CemenoB II.B.; Yacte 2: Mopakosuu A.I'. u apyrue; moja penakuuen
Mopnkosuua ATl'. "MOLl MHEMO3MHA".

14. Martemaruka: anrebpa U Hadalla MaTEMaTHUYECKOTO aHaIu3a, reoMeTpus. Anredpa
M Hauyaja MatemaTtudeckoro a”anusa. 10 xmacc. Mypasun I'.K., Mypasuna O.B. HU3narenscTBo
"IIpoceemnienue".

15. Maremaruka: anrebpa U Hadaja MaTeMaTHUYECKOTO aHAIN3a, reoMeTpus. Anredpa
W HavaJla MateMatuudeckoro ananusa. 11 kmacc. Mypasun I'.K., Mypasuna O.B. U3narenscTBo
"IIpoceemnienue".

6.2. OcHOBHBIE YJIEKTPOHHBIE U3IaAHUS

1. Beepoccuiickue untepHeT-onmummnuanel. - URL: https://online-olympiad.ru / (nata
oOpatenusi: 12.07.2022). - TekcT: 3M€KTPOHHBII.

2. Enunas xomutekiust iudpoBbix 00pa3oBaTeabHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.

3. NupopmarmonHas cucrema «EInHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM
pecypcamy». - URL: http://window.edu.ru/ (mara obparenus: 02.07.2022). - TekcrT:
AJIEKTPOHHBIN.

4. Hayunas snextponnas 6ubanoreka (HIB). - URL: http://www.elibrary.ru (gara
obpamenust: 12.07.2022). - TekcT: 7IeKTPOHHBIH.

5. OTkpoIThIH KOJUIEK. MaTematuka. - URL: https://mathematics.ru / (nara

obparmenust: 08.06.2022). - TekcT: 37IeKTPOHHBIH.
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[MoBTopum marematuky. - URL: http://www.mathteachers.narod.ru / (nara

obpamienusi: 12.07.2022). - TeKCT: 3JI€KTPOHHBIH.

CnpaBOYHUK 110 MaTeMaTUKE JJIsl IIKOABHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara ooparmenus: 12.07.2022). - TekcT:

JJIEKTPOHHBIN.

Cpennsis MmaremaTuueckas uHTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - Tekct: 2IEKTPOHHBIN.

9. denepanbhbii mopran «Poccuiickoe oopazoanuey». - URL: http://www.edu.ru/ (nara

obparmienusi: 02.07.2022). - TeKCT: 3JI€KTPOHHBIH.
denepanbHbIi HEHTp HHPOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata obpamenus: 01.07.2022). - Tekcr: AIEKTPOHHBIN

6.3. JlonmoJTHUTEJIbHbI€ HCTOYHUKH

Maremarnka: anrebpa U Havaja MaTeMaTHYECKOTo aHanm3a, reomerpus. ['eomerpus. 10
kiacc. CmupHoB B.A., CmupnoBa .M. "U3narensctBo "lIpocBemenue".

Maremartuka: anreOpa U Hadajza MaTeMaTHYeCKOro aHaiu3a, reomeTpus. ['eomerpus. 11
kiacc. CmupaoB B.A., CmupnoBa .M. U3znatensctBo "[IpocBemenue".

Marematuka. ['eomerpusa. 10 kmacc. Mep3nsik A.I'., Homuposckuit [.A., [Tononckui
B.B., Axup M.C.; nox penakuueit [lononsckoro B.E. M3narenscto "l[Ipocsemienue".
Maremaruka. ['eomerpus. 11 kmacc. Mepsnsak A.I'., Homuposckuit [.A., Tlononckwuii
B.b., AAxup M.C.; nox penakuueii [lononsckoro B.E. "U3natensctBo "[IpocBemenue".
Maremaruka: anredpa M Hadaja MaTeMaTHUYeCKOIro aHaiu3a, reoMmerpus. Anredpa u
Hayayia MaremaTudeckoro aHanuza. 10 xnacc. Bunenkun H.4., MBames-Mycaros O.C.,
[MBapuoypn C.U. "MOLL MHEMO3UHA".

Martemartuka: anrebpa ¥ Hadajga MaTeMaTHYeCKOTO aHaln3a, reoMeTpus. Anrebpa u

Hayajia MaremMaTudeckoro aHanuza. 11 kmacc. Bunenkun H.4., UBames-Mycaros O.C.,
[Bapuoypn C.U. "MOLL MHEMO3UHA
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