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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
cnenuanbHOCTH CHEHATUCT 110 HHPOPMAITMOHHBIM CHCTEMAM.

PabGouass mporpamma auCIHUIUIMHBI pa3padorana B coorBercTBUU ¢ PI'OC cpemnero
obmero obpazoBanus ¢ yderom DPI'OC CIIO no cneumansHoctu 40.02.01 Ilpaeo u
Op2aHU3aYUA COUUAILHO20 0Decneuenus

Jucuumnivna HanpasieHa Ha ¢opmupoBanue OK mo cnenmansnoctu: 40.02.01 Ilpaso u
Op2aHU3AUUA COUUAILHO20 0DecneueHus

Koo Haumenosanue komnemenyuu
KOMHemeHyuu

OK-2 OpranuzoBbIBaTh COOCTBEHHYIO AESITENbHOCTD, BEIOUPATh TUIIOBBIE METO/BI U
CII0COOBI BBITOTHEHHS MTPO(EeCcCHOHABHBIX 33]1a4, OIICHUBATH UX
3 PEKTUBHOCTD U KA4€CTBO

1.2. Ileau ¥ IUIAHUPYeMbIe Pe3yJbTAThl 0CBOCHHUS AU CIUTLIHHBI:

Conepkanre  mporpaMmbl  0OIIe0Opa3oBaTeNbHOM  JUCHUIUIMHBL  «MaTtemaTuka
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3yIbTAaTOB €€ U3yUeHUs B cCOOTBeTCTBUH ¢ TpeboBanusamMu ®I'OC
COO c¢ yuerom npodeccronanibHoi HarpaBienrnoctn @I'OC CIIO.

1.3 Ilnanupyemble pe3y/bTAaThbl OCBOEHHUsI 0011e00pa30BaATENbHOI AUCHUILINHBI B
coorBercTBHHu ¢ PI'OC COO
OO0mue (IMYHOCTHBIE H MeTANPeIMeTHbIE) Pe3yabTAThl

- TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH MacTepPCTBa, TPYI0TI00He;

- TOTOBHOCTh K AKTHUBHOHM JEATEIbHOCTH TEXHOJIOIMYECKONW M COIMAJIbHOM HaNpaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHUPOBATb W CAMOCTOSITENBHO  BBINOJHATH — TaKylO
NesITebHOCTD;

- HHTEpEC K pa3INdHbIM cepaM NpodecCUOHATBHOM NesSTEIbHOCTH,

OgJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSAMM:

a) 6a30BBIC TOTUYECKHUE ICUCTBUS:

- CaMOCTOATEJIbHO (OopMynMpoBaTh W aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIUBAaTh CYIIECTBEHHBIH NMPHU3HAK MM OCHOBAHMA JJS CPaBHEHUS, KiacCU(UKALUN U
00001IeHN ST,

- OTIPENIENSATh LENU AeATEIbHOCTH, 3a/1aBaTh apaMeTphl U KPUTEPUU UX JOCTUKECHHUS;

- BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHSI B PACCMATPUBAEMBIX SBIICHHSIX;

- BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OLEHHBATh COOTBETCTBHE PpE3YJIbTaTOB LEISM,
OIICHUBATh PUCKH MTOCIIEICTBUI eI TETLHOCTH,

- pa3BUBaTh KPEAaTUBHOE MBIIIUIEHHUE MTPH PELICHUN )KU3HEHHBIX MPO0JieM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJIETh HABBIKAMU Y4€OHO-HMCCIEIOBATENBCKOM M MPOEKTHOH JAeATENIbHOCTH, HaBBIKAMU
paspernieHus: mpooiem;
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- 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 33/1a4i Pe3yIbTaThl, KPUTUUECKU 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 UJIEH, MTPEJIaraTh OPUTrMHAIbHBIC MTOX0/IbI U PELICHUS;

U CIIOCOOHOCTH UX MCMOJIb30BaHUS B MIO3HABATEILHON U COLMATBHON MIPAKTUKE

B 006.1acTH HEHHOCTH HAYYHOT'O O3HAHMS:

-c(hopMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJbTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYIBTYPHOM MUDE;

- COBEpPIICHCTBOBAHUE S3BIKOBOM M YHMTATEIbCKOW KYJIbTYpbl KaK CpPEJICTBAa B3aUMOJICUCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA,

- OCO3HAHHWE IIEHHOCTH HAyYHOW JEeATEIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIE.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMU JI€HCTBUAMM:

B) pabota ¢ uHpopMaIuei:

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

- cOo3[aBaTh TEKCTHl B PAa3MYHBIX (hopMarax ¢ y4yeToM Ha3HaueHUuss MHPOpMAIUU M LIETIEBOM
ayJIUTOPHUH, BEIOUpasi ONTUMAIBHYIO (OPMY TIPEICTABICHUS 1 BU3YAIH3allUN;

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

- WCIIONIb30BaTh Cpe/cTBa MH(GOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PELICHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3allMOHHBIX 33/Ja4 ¢ COOJI0JIeHHEeM TpeOoBaHUM
OPTrOHOMUKHU, TEXHUKU OE30MaCHOCTU, TUTHEHBI, PECYpcOCcOepexeH s, IPABOBBIX U ITHUECKUX
HOPM, HOPM HH(POPMAITHOHHON O€30TTaCHOCTH;

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

B 001acTH 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- chopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUYECKOTO MTOBEICHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYallMIO W MPHUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

- OCO3HAHME JJMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYHUBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIIEHUE K CBOUM POAMUTENSIM U (WJIM) APYTUM WICHAM CEMbH, CO3/IaHUIO
CEMbHU Ha OCHOBE OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEWHOW >KU3HU B COOTBETCTBUHU C
TpaguuusaMu HapoaoB Poccuu;

Osgi1aieHHe YHUBEPCAJIBHBIMHU PErySTHBHBIMH 1€ CTBUSIMU:

a) CaMOOpTaHMU3aIINS:

- CaMOCTOSITENIbHO OCYIIECTBISITh TO3HABATEIbHYIO JEATEIbHOCTh, BBISIBISTH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpPa30BATEIHHOM JESITEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

- CaMOCTOSITEJILHO COCTaBIIATH TUIAH PEIIEHUs MPOOJEMBbI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEIITOYTEHUM;

- 1aBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;
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CHocoOCTBOBaTh (POPMUPOBAHUIO M IPOSBICHUIO IIUPOKOM 3SPYyAULMH B Pa3HBIX OOIACTIX
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 PELICHUS 110 UX CHUKCHHUIO;

B) SMOLIMOHATILHBIN MHTEIJIEKT, PEIOIararoImuil copMUpOBaHHOCTH:

BHYTPEHHEH MOTHBALIMH, BKJIFOYAIOLIEH CTPEMIICHUE K JTOCTHKEHUIO LIEIU U yCIIeXY, ONTUMU3M,
WHULMATUBHOCTh, YMEHUE ACUCTBOBATh, UCXOS U3 CBOMX BO3MOYKHOCTEM;

- SMIATHUH, BKJIKOYAKOLIEH CIHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSIHME JpYTHX,
YUUTBHIBaTb €ro IpU OCYLIECTBICHUH KOMMYHMKAIMH, CIIOCOOHOCTh K COUYYBCTBUIO U
COIIEPEKUBAHMUIO;

- COLMAaJbHBIX HABBIKOB, BKJIIOYAIOLIUX CIOCOOHOCTb BBICTpAaUBaTh OTHOLIEHUS C JIPYTHMMH
JFOAbMH, 3a00TUTHCS, IPOSABIIATH HHTEPEC U pazperaTb KOH(IMKTHI

TOTOBHOCTB K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-UCCIIEI0BATENbCKOM, IPOEKTHOMN U COLMAIbLHON JESTENbHOCTH;
Ogi1aieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMM:

0) coBMeCTHasl eI TEIIbHOCTD:

- MOHMMATh U UCTIOJIb30BaTh MPEHMYILECTBA KOMAaH/IHOW U HHIUBUIYaJIbHON paOOTHI;

- IIPUHUMATh LIEJIM COBMECTHOM AESITEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHHUPOBATH JCHCTBHUS
II0 €€ JOCTHKEHHIO: COCTABJIATH IUIaH JACUCTBUM, PacHpeneisaTbh PO C Y4ETOM MHEHUH
YYaCTHHUKOB 00CYX/1aTh pe3yJbTaTbl COBMECTHOM palboOThI;

- KOOPAMHHPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX pPEAIBHOTO, BUPTYAIBHOIO H
KOMOMHUPOBAHHOT'O B3aUMOACHCTBUS;

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

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTUBHBIMHU AeHCTBUAMM:

I') IpUHATHE ce0s U IPYTHX JIFOJCH:

- IPUHAMATh MOTHBBI U aPTYMEHTBI IPYTUX JIFOAEH IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH IPYrOro YeJIOBEKa

B o0s1acTH 3CTETHYECKOr0 BOCIIUTAHUS:

- 3CTETUYECKOE OTHOILIEHHWE K MUpY, BKIIOYas 3CTETHUKY OblTa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOLIECTBEHHBIX OTHOILIECHUI];

- CIIOCOOHOCTh BOCIPHUHUMATDH Pa3jMuYHbIe BUJbI UCKYCCTBA, TPAIULIUU U TBOPUYECTBO CBOETO U
JIpYrUX HapoOA0B, OUIYIIAaTh SMOLUOHAIBHOE BO3IEUCTBUE UCKYCCTBA;

- yOeXJEHHOCTh B 3HAUMMOCTHU Ui JIMYHOCTH M OOIIECTBa OTEYECTBEHHOI'O M MHMPOBOTO
HCKYCCTBA, STHUYECKHUX KYJbTYPHBIX TPAIULUI U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPAXEHHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMIICHHE IIPOSIBIIATh KauecTBa
TBOPYECKOM JINYHOCTH;

Ogi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUSIMM:

a) oO1eHue:

- OCYUIECTBJIATh KOMMYHHKAIIUU BO BCEX cepax KU3HHU;

- pacno3HaBaTh HeBepOalbHbIE CPEACTBA OOILIEHUs, TOHUMATh 3HAYEHUE COLIMAIBHBIX 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 pa3BUTHUE BHYTPEHHEW IIO3MIMM JIMYHOCTH HA OCHOBE JYXOBHO-
HPABCTBEHHBIX IIEHHOCTEN HaponoB Poccuiickoit denepannu, UCTOPUYECKUX W HALMOHAIBHO-
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KYJIbTYPHBIX  Tpaauluid, (opMHpOBaHME CHCTEMbl 3HAYUMbBIX I[IEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYILUUOHHOTO MUPOBO33PEHUS, ITPABOCO3HAHUS, SKOJIOTMYECKOW KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTb LI U CTPOUTH )KU3HEHHbIE IJIAHBI;

B yacTu rpaxIaHCKOro BOCIMTAHUSA:

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

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

- TOTOBHOCTb HPOTHBOCTOSITH HJACOJIOTMH SKCTPEMH3Ma, HaIMOHaJIM3Ma, KceHodoOuwu,
JUCKPUMHHALMU 110 COUMAIIbHBIM, PEJTUTMO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTHM COBMECTHYIO JEATEIbHOCTh B HHTEpecax TIpakJaHCKOTO OOIIeCTBa,
y4acTBOBaTh B CAMOYIIPABJICHUHU B 00II00pa30BaTEIHLHON OpraHU3alud U JIE€TCKO-FOHOIIECKUX
OpraHu3ausx;

- YMEHHUE B3aMMOJIEHCTBOBATh C COIMATBHBIMU UHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIUSIMHU
Y Ha3HAYEHUEM;

- TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN AEATEIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHUS:

- c(pOpMHUPOBAHHOCTh POCCUMCKON TPaXKTAHCKOW HIECHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, YyBCTBa OTBETCTBEHHOCTH Iepe] PonuHON, ropaoctu 3a CBOM Kpail, CBOIO
Ponuny, cBO SI3BIK M KYJIBTYPY, IIPOILIOE U HACTOSIIIEE MHOIOHAIIMOHAIILHOTO Hapo1a Poccuu;

- IIEHHOCTHO€ OTHOUIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, HUCTOPUYECKOMY U MPUPOJIHOMY
HACJIeIMI0, MNaMATHUKAM, TpaauuusM HapoaoB Poccuum, poctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIIE;

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

OCBOCHHBIE OOYYAIOIIUMHUCS MEXIPEIMETHbIE TIOHATUS U YHUBEPCAJIbHBIC y4eOHBbIE NEUCTBUS
(perymnsTHUBHBIC, TO3HABATEIbHBIC, KOMMYHUKATUBHBIC);

- CITOCOOHOCTh WX HUCIOJIb30BAaHUs B MO3HABATEIBHON M COIMAIILHOW MPAaKTHKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU4€OHOW NESATENbHOCTH, OpraHU3aIlluu
y4eOHOTr0 COTPYAHUYECTBA C IMEIarOTMYECKUMH PAOOTHHKAMU WM CBEPCTHUKAMH, K YYaCTHIO B
MOCTPOCHUU WHANBUAYAIBHON 00pa30BaTeIbHON TPACKTOPHH;

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

- HE IPUHUMATh JAECHUCTBUSA, IPUHOCALLINE BPE OKPYKAIOLIEN CPEE;

- YMETh MPOTHO3UPOBATH HEOJIATOMPHUATHBIE IKOJOTUUYECKHUE TOCIEACTBUS MPEANPUHUMACMBIX
JIEMCTBUM, IIPEAOTBPAILATD UX;

- PACIIUPUTH OMBIT ACSITEIBHOCTH SKOJOTMUECKON HAMPABIEHHOCTH;

- pa3pabaThIBaTh TUIaH PEHICHHUS MPOOJIEMBbI C YYETOM aHajdn3a MMEIOIIUXCS MaTepHaIbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;

- OCYUIECTBIIATH IIEJICHAMPABICHHBI TOUCK TIEpeHoca CpPEeACTB W CHOCOOOB JEHCTBUS B
poeCCHOHAIBHYIO CPENY;

- YMETh MEPEHOCUTH 3HAHUS B TTO3HABATENLHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEACITETbHOCTH;
- npemjiaraTb HOBBIE IPOEKThI, OLEHWUBATH HJAEH C MO3WIHH HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- J1aBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIE€SITEIbHOCTH, OIEHHUBATh
COOTBETCTBHUE PE3YIIBTATOB LIENSIM.
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JucuumiimHapHble (IpeAMeTHbIe) pe3yJIbTaTbl 00yUeHHs

613aeTh ~ METOJAaMU  JOKa3aTeslbCTB, aJIrOPUTMAMU  pELIeHHs  33Jady;  yYMEHHE
(opMyIHpOBaTh OIPEACIICHUS, AKCUOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH 10Ka3aTeIbHbIE
paccyKIeHHUs B XOJI€ PELICHUS 3a/1a4;

- yMeThb ONEpUpPOBaTh MOHATUAMH: CTENEHb YWCIA, Jorapu(pM YHUCIA; YMEHHE BBIITOJHATH
BBIUUCIICHHE 3HAYCHWH W TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMH M Jorapupmamu,
npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH;

- yMETb OIIEpUpPOBaTh INOHATUSAMHU: pPALMOHAIBHBIC, WpPpPALUOHAIbHBIC, II0KA3aTEIIbHBIE,
CTEIEHHbIE, JIorapu(pMUUECKUe, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, X CHCTEMBI;

- yMeThb OIEpUPOBaTh MOHATUAMHU: (QYHKLIUS, HENpepbiBHAS (QYHKIUS, POWU3BOIHAS,
nepBooOpasHas, ONpEACICHHbIM HHTErpai; yMeTb HaXOOUTh IPOM3BOJHBIE 3JIEMEHTapHBIX
(GyHKIMH, UCMIONB3YS CIPAaBOYHBIC MAaTEPHAJIbl; UCCIEIOBATh B MPOCTEHIINX CiIydasx (GpyHKIuU
Ha MOHOTOHHOCTb, HAaXOJUTh HauOOJIbLIME M HAaUMEHbLIME 3HaueHUs (YHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C KCIIOJIb30BAaHHEM alllapaTa MaTeMaTHYECKOTO aHaliu3a; MPUMEHSTh
IIPOU3BOJHYIO IIPU PELIEHUU 3a/1a4 Ha JIBUYKEHUE; PEIaTh NPAKTUKO-OPUEHTUPOBAHHBIE 3a7aun
Ha HauOOJIBIINE U HAMMEHbBIIINE 3HAUCHHS, HA HaX0XKJICHUE MTyTH, CKOPOCTH U YCKOPEHHS;

- yMeThb ONEpUpOBaTh TMOHATHSAMU: palUoOHaIbHAs (YHKIMS, IOKa3aTenbHas (QYHKLUS,
crerneHHast QyHKIMA, JorapupmMudeckas (GpyHKIUSA, TPUTOHOMETpUYecKne (PyHKIIUU, 0OpaTHBIE
(GyHKLMU; YMEHHME CTPOUTh TpaUKd HM3y4eHHbIX (GYHKLUUH, HCIHOJIb30BaTh TIpaduKku Npu
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33134 U3 APYTrux Y4eOHBIX MPEIMETOB U
3ajjay U3 peaJibHOM KHU3HU; BBIpAXKaTh (POPMYJIaMU 3aBUCMOCTH MEX]1y BETMUYNHAMU;

- YMETh pelaTh TEKCTOBBIE 33Jaul Pa3HbIX TUIIOB (B TOM YHCIIE€ Ha MPOLIEHTHI, TOJU U YacTH, Ha
JIBIDKEHUE, padoTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 33aJaud U3 OOJIaCTH YMpaBJICHUS
JMYHBIMU M CEMEUHBIMU (PMHAHCAMM); COCTABIIATh BBIPAKEHUS, YPAaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCJIOBHMIO 3aJayd, HCCIEAOBATh IIOJIYYEHHOE PEIICHWE U OLCHUBATH
IPaBI0N0I00HOCTb PE3yJIbTATOB;

- yMeTb ONIepupoBaTh MOHATUAMU: CpeaHee apu(MeTHdyeckoe, MeauaHa, HauOoibllee U
HauMEHbIlIee 3HAYEHMsI, pa3Max, JUCIEpCHs, CTaHJApTHOE OTKJIOHEHUE YHCIIOBOTO Habopa;
yMETh U3BJIEKaTh, HHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYI0 B TabimuIax, Ha
auarpammax, rpaukax, OTpPaXKalllyl0 CBOWHCTBAa peaJIbHBIX MPOLECCOB U  SBJICHUM;
OpPEeACTaBIATh HHPOPMALMIO C TIOMOIIBIO TAONUIl M JUarpaMM; HCCIeloBaTh CTaTHUCTHYECKUE
JaHHbIE, B TOM YHCJIE C TPUMEHEHHEM IpapuuecKuX METOA0B U 3JIEKTPOHHBIX CPEJICTB;

- YMeTb OINEpPHUPOBATH MOHATUAMU: CIY4YalHBIH ONBIT U CIy4ailHOE COOBITHE, BEPOATHOCTh
CIIy4aifHOrO COOBITHS; YMEHHUE BBIYMCIATH BEPOSTHOCTH C HCIOJIB30BAaHUEM TIpadUuecKux
METO/IOB; MPHUMEHATh (OPMYNbI CIOXKEHHS M YMHOXEHHS BEpOATHOCTEH, KOMOMHATOpHBIE
dakTtel U (opMmynbl HpU pElIEHUH 3a7ay; OIEHUBATh BEPOSTHOCTU pEATbHBIX COOBITHI;
3HAKOMCTBO CO CIy4alHBIMU BEIWYMHAMU; YMEHHUE NPUBOIUTH IIPUMEPHI IIPOSBIICHUS 3aKOHA
0OJBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETb OIEPUPOBATH IOHATHUAMH: TOYKA, IpsAMasi, IJIOCKOCTb, IIPOCTPAHCTBO, ABYTPaHHBII
YIOJ, CKpPEIIMBAOIIMECS TMpsAMbIC, MNAPAUIEIBHOCTh U MEPHEHIUKYISAPHOCTh MPSMBIX U
IIJIOCKOCTEH, YroJl MeXAy NPSIMBIMHM, YIrOJd MEXKIAy IPsMOM M IUIOCKOCTBIO, YIOJ MEXKIY
IIJIOCKOCTSIMH, PACCTOSTHAE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh MIPU PELICHUHU 33j1ad N3y4eHHbIe (PAKThl U TEOPEMBbI
IUTAaHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA;

- YMETb OIEpUpOBaTh MOHATUSMH: MHOTOIPDaHHHMK, CEYEHHWE MHOTOrpaHHHKa, KYO,
napajuiesienunes1, npusma, nupamuaa, Gurypa v moBepxXHOCTh BpallleHUs, HUIHH]IP, KOHYC, 1Iap,
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chepa, ceueHus (UIypbl BpalleHUs, IUIOCKOCTb, Kacaromascs cdepbl, LWIMHApPA, KOHYcCa,
IUIOINAAb TOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IMIIMHAPA, TUIOMAab cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO TapaljielIeuIea, MUpaMubl, IPU3MBbl, HUIUHAPA, KOHYyCa, IIapa; yMEHHE
n300pakaTb MHOTOTPAHHUKM U IOBEPXHOCTU BpAIICHUS, UX CEUEHHUS OT PYKH, C IOMOILbIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE paclO3HABaTb CUMMETPUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH [IPaBUJIbHBIE MHOT'OIPaHHUKY;

- yYMeTb ONEpUpOBaTh MOHATUAMHU: JBM)KEHHE B IPOCTPAHCTBE, IOA00HBIE (UIYpHI B
IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE IUIONIA/IEH MOBEPXHOCTEW M OOBEMOB IOJI0OHBIX
(buryp npu peieHuu 3aay;

- YMETb BBIUUCIATH I'€OMETPUYECKUE BEIMUYMHBI (JUIMHA, YTOJI, IJIOLAAb, O00bEM, IJIOLIA/b
HOBEPXHOCTH), UCTOJIb3Ysl U3y4EHHbIE (POPMYJIBI U METO/BI;

- YMETh ONEpPUPOBATH MOHITUSIMU: MPSIMOYIOJbHAs CUCTEMA KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOPAMHATHI BEKTOpA, CKAJIPHOE IPOU3BEIEHUE, YTOJI MEXIYy BEKTOpaMH, CymMMma
BEKTOPOB, IIPOM3BEIECHUE BEKTOpPA HAa 4YHUCIIO; HAXOAWUTh C IMOMOULIbI0 H3YYEHHBIX (OpMYI
KOOpAMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMY;

- YMeTb BbIOMpaTh NOAXOJSALIMM HM3yYEHHBIM METOJ JUIsl PELICHHUS 3aJadyd, paclo3HaBaTb
MaTeMaTHuecKue (hakThl 1 MaTeMaTHYECKUE MOJIENU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHHUE IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUNCKOW U MUPOBOM
MaTEMaTHUYECKON HAYKH.

- YMETh ONEpUPOBATH IMOHATHAMH: OINpEAENCHUE, aKCMOMa, TeopeMma, CIIEJCTBHE, CBOWCTBO,
IPU3HAK, J0Ka3aTeIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH; YMEHUE (OPMYIMPOBATH 0OpPAaTHOE U
IIPOTUBOINOJIOKHOE YTBEPKIECHUE, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOIb30BaTh METO]]
MaTEeMaTUYECKON MHIYKUUU; MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKICHMs IIPU PELICHUU 3ajad,
OLICHUBATh JIOTUYECKYIO MPaBUIILHOCTh PACCYKICHUI;

- YMETb ONIEpPUPOBATh MOHATUSMHU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEPALUU HAJ MHOKECTBAMU;
YMEHHME HCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT Jis ONMCAaHUS peallbHbIX
IPOILIECCOB U SABJICHUHN MPH pEIIEHUH 3a]1a4, B TOM YHUCIIE U3 IPYTUX YUeOHBIX IPEIMETOB;

- YMEThb OIlEpUpOBaTh MOHATUAMHU: Ipad, cCBA3HBINA rpad, AepeBo, LUKI, Tpad Ha IUIOCKOCTH;
yYMEHHUE 3aJlaBaThb U OMUCHIBaTh I'padbl Pa3IUYHBIMU CIIOCOOAMHM; HCIOJIB30BaTh rpadbl mpu
peILIeHNH 3a/]ad4;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATHSMHU: COYETAHUE, MEPECTAaHOBKA, YHMCIO COYETAHUH,
YHUCIIO MepecTaHoBOK; OmHOM HbIOTOHA; yMmMeHHe NpPUMEHATh KOMOMHATOpHbIE (AKThl U
paccyXJIeHus Ul PEIICHUs 3a/1a4;

-yMETb ONEPHPOBATH MOHATUSAMHU: HATYpPAIbHOE YHCIO, LEJI0€ YHCIO0, OCTATOK MO MOJYIIIO,
pallMOHAJIbHOE  YHCJIO, HPPAlMOHAIBHOE UHUCIIO, MHOXECTBA  HATypaJbHBIX, LEJBIX,
pAlMOHATIbHBIX, JEWCTBUTENBHBIX UHCEN; YMEHHE UCIOJIb30BaTh NPU3HAKU JEITUMOCTH,
HalMEHbIIMKA OOIMHA JeTuTenh M HauMeHblllee oOliee KpaTHoe, anroputM EBkiauna npu
pelIeHnN 3a/]a4; 3HAKOMCTBO C Pa3IMYHbIMH MO3UIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

- yMeThb CBOOOJHO ONEpPUPOBAaTh TMOHATHAMM: CTENEHb C IEJIbIM II0Ka3aTelleM, KOpEHb
HaTypaJIbHOM CTENEHH, CTENEeHb C PalMOHAIBHBIM MOKa3aTelleM, CTeNeHb C JIeHCTBUTEIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, JorapudmM ducia, CHHYC, KOCUHYC U TAHT€HC NPOU3BOJIBHOTO
4lCIa;

- YMETb ONEpUpOBaTh MOHATUSMHU: TOXKJIECTBO, TOXKIECTBEHHOE NpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YpPaBHEHHI U HEPaBEHCTB, PABHOCWJIBHOCTh YPAaBHEHHI, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIE, MUPPALMOHATBHBIE, IOKa3aTelbHbIe, CTENEHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUYECKUE YpPaBHEHUS, HEpPABEHCTBA M CHCTEMbI, yYMEHHE pellaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MOMOILBIO PA3IMUHBIX MIPUEMOB; pEIIaTh ypaBHEHUS, HEPABEHCTBA U
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CHCTEMBl C IapaMeTpoM; MPHUMEHSATh YpPaBHEHHUs, HEPAaBEHCTBA, UX CHCTEMBbl Ul PEIICHUsS
MaTeMaTHUYECKUX 3a]a4 M 3a/1a4 U3 PA3IMYHbIX 00JacTel HAYKU U peaibHON JKU3HU;

-yMeTb CBOOOJIHO ONEPUPOBATH MOHATUAMMU: Irpaduk GyHKINHU, 0OpaTHast PyHKIMS, KOMIIO3ULIUSL
byHkuni, nuHeiiHas QYHKUOUS, KBajpaTHuHas (YHKIMA, CTENeHHas (QYHKOUS C LENbIM
1oKas3arejaeM, TPUTOHOMETpUYECKHE (DYHKIUHM, OOpaTHbIE TPUIOHOMETpUYECKHE (YHKIMH,
nokaszaresjbHas U Jorapupmuueckas GyHKINN; YMEHUE CTPOUTH IpaduKu (HYHKIIHIA, BBITTOIHSIT
npeoOpa3oBanusi rpaduKoB PYHKITUH;

- YMeTb HCHOJb30BaTh rpaduku (YHKIMHA Ui W3Y4EHHUsS TPOLECCOB M 3aBHCUMOCTEH MpH
pELICHUH 3334 U3 APYruX Y4eOHbIX IPEIMETOB U U3 PEabHOM JKU3HU; BhIpaXXaTh (GOpMysaMu
3aBHCUMOCTH MEX/1y BeJTUUYNHAMH;

yMeHHue CBOOOJHO OINEPUPOBATH MOHATUAMHU: YETHOCTb (PYHKIUH, MEPUOAMYHOCTh (DYHKIIMH,
OTPaHUYEHHOCTh (PYHKIIMHM, MOHOTOHHOCTb (PYHKIIMH, SKCTPEMYM (PYHKIMH, HauOoJblLIee U
HalMEHblIee 3HaYeHUs! PYHKIIUU Ha IPOMEXKYTKE; yMEHHUE ITPOBOINUTh HCCIIEJ0BaHNE (PYHKIIUY;
YMEHHUE HCIONB30BaTh CBOMCTBA M rpaduku (GYHKIMHA I pEHICHUs] YpaBHEHUH, HEPABEHCTB U
3ajjay C IapaMeTpaMu; Hu300pakaTb Ha KOOPJIMHATHOM IJIOCKOCTH MHOXECTBA peIICHUH
yYpaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATHAMM: IIOCIIEOBATEIbHOCTh, apudMeTHuecKas
nporpeccusi, TEOMETpPHYECKash IMporpeccus, OECKOHEYHO YyOBIBaloOmasi TeOMETpPHUYECKas
porpeccusi; yMEHUE 3a/1aBaTh MOCIEI0BATEILHOCTH, B TOM UYHUCIIE C MOMOIIbI0 PEKYPPEHTHBIX
(opmyu;

- YMeTh ONEpPUPOBATh MOHATHAMM: HENPEPHIBHOCTh (YHKLMH, aCUMITOTHI rpaduka (yHKLIUH,
nepBasi ¥ BTOpast MPOU3BOAHAA (DYHKIMH, TEOMETPUICCKAN U (PU3NIECKUN CMBICI TPOU3BOIHOM,
nepBooOpasHasi, ONpeeNeHHbI UHTerpajl; yMEHHE HaXOAUTh aCUMITOTHI rpaduka (yHKLUY;
YMEHHUE BBIYUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3UIIMU (DYHKITHIHA,
HaXOJUTh YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIMHU;

YMEHHE UCIOIb30BaTh MPOU3BOAHYIO /ISl UCCIENOBaHHMA (QYHKUIWH, AN HaXOXKICHHUS
HAWIYYIllero peleHus B IPUKJIaJHbIX, B TOM YHCJI€ COLUAIBHO-3KOHOMUYECKUX U (PU3HUECKUX
3aadax, Ui ONPENEICHUsT CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIATN W 00BeMBI GUTYp C
MOMOIIBI0 MHTErpayia; MPUBOJUTH MPUMEPbl MAaTEeMaTHYECKOTO MOJICIMPOBAHUS C TOMOIIBIO
nuddepeHIaIbHBIX YPaBHEHUI;

- YMETh ONEPHPOBATH MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONpPSKEHHbIE KOMIUIEKCHBIE YHCIa,
MOIyJdh W apryMEHT KOMIUIEKCHOTO 4YHucia, ¢opMa 3amicH  KOMIUIEKCHBIX — YHCET
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpandeckas); yMeTb  IPOU3BOAUTH
apu(MeTHIECKHe ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH;, TIPUBOJUTEH MPUMEPHI UCTIOIB30BaHUS
KOMILJIEKCHBIX YHCET,;

- YMeTh CBOOOJIHO OIIEPHUPOBAThH MOHATUSAMU: CpeaHEe apuPMeTHIecKoe, MeInaHa, HanOoJbIee
U HauMeEHbIlee 3HAUeHMs, pa3Max, IHUCIEpCUs, CTAHAAPTHOE OTKJIOHEHHWE JJIsl ONHCAHUS
YHCIIOBBIX JAHHBIX; YMEHHE WCCIEeNOBaTh CTAaTHCTHYECKHWE JaHHBIE, B TOM 4HCJIE C
OpUMEHEHHEM TIpadUUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; TIpadUUecKd HCCIE0BaTh
COBMECTHBIE HAOITIOJICHHS C TIOMOIIBIO THarpaMM PacCeUBaHMsI U JIMHEHHON perpeccuu;

- YMeTb HaxOIUTh BEPOSTHOCTH COOBITUH C HCHOJB30BAHUEM TpapHUUECKUX METOJIOB;
NPUMEHSTH JUI PelIeHus 3a1a4 (OPMYJIbI CIIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, (POpMYITy
MOJTHOM BepOsITHOCTH, (opmyiny bepHymnn, koMOuHaTOpHBIE (AKThl U (HOPMYJIBI; OIEHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHH; YMEHHE OIEPUPOBATh TOHSATHAMH: CIy4aiiHas BEIMYHHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHYeCKoe OXHJaHUe, AHUCIEpCUss M CTaHJapTHOE
OTKJIOHEHUE CIyJaiHOW BENUYMHBL, (DYHKIIMH DPACIpENeNIeHUs] M TUIOTHOCTH PAaBHOMEPHOTO,
M0Ka3aTeIbHOr0 U HOPMAIBHOTO paclpeieseHnid; yMEHUE HCI0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesielleHuil ITsl pelIeH s 3a/1a4; 3HAKOMCTBO C MTOHATUSMH: 3aKOH OOJIBIINX YMCEII, METOTBI
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BbIOOPOYHBIX UCCIIE0OBAaHUN; YMEHHE IPUBOAUTE IIPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX YUCET
B IIPUPOAHBIX M OOIIECTBEHHBIX SIBICHUIX;

- yMeThb CBOOOJHO ONEPUPOBATh MOHATHAMM: TOYKA, HIpsAMAas, IUIOCKOCTb, IMPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKMM YroJ, ABYTPAHHBIM yroJI, TPEXTPAaHHBIM YroJl, IEpeceKaroluecs,
IapaJuleJIbHbIE ¥ CKPEILMBAIOIINECS NPSAMBIE, TAPAILIEIBHOCTh U NEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH, yroJl MEXAy IpsSMBIMU, YroJl MEXKIAY IPSIMOM U INIOCKOCTBIO, YrOJl MEXIy
IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh IPU PELIEHUH 3aady H3y4deHHble (aKThl U TEOPEMbI
IUIAHUMETPUH;, YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOLUIEM MHUPE; YMEHHUE
OIEpUpPOBaTh  MOHATHSMM:  MHOTOTPAHHMK, CEYCHHME  MHOIOIPDAaHHHKA,  IPaBUJIbHBIN
MHOTOTpaHHHK, MPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BpAIlCHUS, IHJIUHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, NapailelbHble OCH MU
OCHOBAHUIO, CEUEHHME WIapa, IUIOCKOCTb, Kacawoomascs cdepsl, LUIMHIPA, KOHYCA; yMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)xkaTb MHOTOTPAHHUKHU, (UIYphl M IOBEPXHOCTH
BpalllEHUs, UX CEYEHHUS, B TOM YHUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE MPUMEHSIThH
CBOWCTBA T€OMETPUUYECKUX (DUTYpP, CAMOCTOATENIBHO (OPMYJIMPOBATH ONpPENEIECHUs U3y4yaeMbIX
¢buryp, BbIABUIaTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX F€OMETPUUECKUX (UTYP, 0OOCHOBBIBATH
WINA ONpPOBEprarb HUX; yMEHHE MPOBOAMTH KJACCU(PUKALUIO GUTYp MO pa3IMyYHBIM IpPU3HAKAM,
BBITNOJIHATh HEOOXOAUMBIE JIOTIOJIHUTENbHBIE IOCTPOCHHUS;

- yMeTb CBOOOJHO OINEPUPOBATH MOHATUAMH: IUIOIAAb (GUIYphl, 00beM (UIYpbl, BEIUYHMHA
yIJla, pacCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMH, IUIOIIAAb c¢epbl, IUIOMAAb HOBEPXHOCTH MHUPaMM[bI, IPHU3MBbI, KOHYCa,
HWIMHJpa, 00beM KyOa, IpsIMOYTOJIBHOTO Mapajuieenuesia, NupaMuabl, IPU3MBbl, LHJIMHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEeMOB OJOOHBIX (QUTYp;

- yMeTh CBOOOJHO ONEpUPOBaTh MOHITUSIMM: IABM)KEHUE, MMapaJIICNIbHBIN MEPEHOC, CUMMETPHUS
Ha IJIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHHUE MOA0OMs, MOJAOOHBIE (QHUIYpHI;
YMEHME pacro3HaBaTb paBHbIE U MOJOOHBIE (UTYpbI, B TOM YHCJIE B NPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHUE UCIIOIb30BaTh F€OMETPUUECKUE OTHOLIEHUS, HAXOAUTh T€OMETPUUECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIoUIa/ib, 00bEM) MpHU PELICHUH 3aa4 U3 APYTrUX Y4eOHBIX MIPEIMETOB
Y U3 PEATIbHON KU3HU;

- YMeThb CBOOOJHO ONEPUPOBATH IMOHATUSMHU: MPSIMOYTOJIbHAs CHCTEMa KOOpPAUHAT, BEKTOP,
KOOpJMHAThl TOUYKH, KOOPJAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOPA Ha YHUCIIO,
pa3oKeHue BeKTopa Mo 0a3ucy, CKaISpHOE MPOU3BEIEHHE, BEKTOPHOE IPOM3BEACHUE, Yol
MEXy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIM METOJX JJISl PELICHHUS
FEOMETPUUYECKHUX 3aJady M 3aJad JAPYruX Y4eOHBbIX MPEIMETOB; OINEPUPOBATH IOHATUSIMHU:
MaTpuna 2x2 1 3x3, onpeaeNuTeab MaTPULbl, TEOMETPUYECKUI CMBICI OIIPEAEIIUTENS;

- YMETb MOJEJIMPOBAaTh pEAbHbIE CUTYyallMH Ha S3bIKE MATEMAaTUKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBHIO 3a/ladM, HCCIEN0BaThb I[OCTPOCHHBIE
MOJIEJIM C HCIOJIb30BaHUEM arrmapaTa anreOpbl, MHTEPIPETUPOBATh IMOJYUYEHHBIM pe3yNbTaT;
CTPOUTh MaTEMaTHUECKHE MOJAEIN C IOMOIIBI0 T€OMETPUUECKHUX MOHATHN M BEIMYUH, PElIaTh
CBS3aHHBIE C HHMMHM IIPaKTHYECKME 3aJa4d; COCTaBIIATb BEPOSATHOCTHYIO MOJEIb U
MHTEPIIPETUPOBATh IIOJIyYEHHBIM pE3yJabTaT; pellaTh NPUKIAIHBIE 3aJadyd  CpPEACTBaMH
MaTeMaTHYeCKOro aHajiu3a, B TOM YHCJIE€ COLUAIBHO-3KOHOMHUYECKOTO M (PU3HUYECKOIrO
XapakTepa;

- yMeHue BbIOMpaTh MNOAXOASIIMNA METOJH JUIsl penleHHs 3aJaud; MOHMMAaHHE 3HAUYUMOCTH
MaTeMaTHUKHd B HM3YyYEHUM NPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBJICHUH; yMEHUE
pacro3HaBaTh NPOSIBJICHHE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE, YMEHHME HPHUBOIUTH MPHUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUICKON U MUPOBON MAaTeMaTUYECKOU HAyKH
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/IJ)KETHOE OBPA30OBATEJIbHOE CMK
,;a@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAS PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTMC Aucm 11

- yYMeThb ONEpUpPOBaTh TMOHATHSAMU: palUOHAIbHAs (YHKIMSA, IOKa3aTenbHas (QYHKLUS,
creneHHast QyHKIMA, Jorapupmudeckas (GpyHKIUSA, TPUTOHOMETpUYecKue (QpyHKIUN, 0OpaTHbIE
(GyHKLUU; YMEHHE CTPOUTh TIpadUKU HM3YyYEHHbIX (QYHKLUUH, HCIONb30BaTh TrpaduKd MpU
U3YYEHHUH TMPOIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 337ad U3 APYrHX y4eOHBIX MPEIMETOB U
3ajjay U3 peaslbHOM KHU3HM; BBIpAXXKaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUNHAMU;

- YMETb ONEpUPOBATh MOHATUSMHU: TOXKIECTBO, TOXKIECCTBEHHOE MpeoOpa3oBaHKE, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa YPABHEHUI M HEPABEHCTB, PaBHOCWJIBHOCTb YPABHEHUIl, HEPABEHCTB U
CHCTEM, DalMOHAJbHBIC, MUPPALMOHAIBHBIC, TOKa3aTelbHbIe, CTENCHHbIE, JIorapu(MUYecKue,
TPUTOHOMETPUUYECKHE YpaBHEHMs, HEPaBEHCTBA M CHUCTEMbl; YMEThb pellaTb YypaBHEHMUS,
HEPaBEHCTBA M CUCTEMBI C MTOMOIIBIO PA3IMYHBIX [IPUEMOB; pellaTh ypaBHEHUs, HEPABEHCTBA U
CHUCTEMBl C IapaMeTpoM; MPHUMEHATh YpPaBHEHHs, HEPAaBEHCTBA, UX CHCTEMbl JUIS pEIICHUS
MaTeMaTHYECKUX 33a]a4 M 33/1a4 U3 PA3JIMIHBIX 00JIaCTel HAYKU U peaIbHOM KHU3HH;

- yMeTbh CBOOOJIHO OINEPUPOBAThH MOHSTUSAMU: JBI)KEHHUE, MapajlUlebHbIA MEPEHOC, CUMMETPUS
Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, NMpeoOpa3zoBaHHMe MOAO0OMs, NMOJOO0HBIE (QHUTYDHI;
yMETh paclo3HaBaTb pPaBHblE M NOJOOHBIE (UIYpbl, B TOM YHCIE B MPHUPOJE, HCKYCCTBE,
apXUTEKType; YMETh HCIIOJIB30BaTh T'€OMETPUYECKHE OTHOUICHHUS, HAXOAUTh T'€OMETPHYECKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOIaAb, 00BEM) IPU PELLICHUHU 33]1a4 U3 JPYTUX YU4eOHbIX IIPEIMETOB
Y U3 PEaIbHOMN KU3HU

- yYMeTb OIIEpPUPOBaTh MOHATUAMHU: palMOHAJIbHBIE, HPPALMOHAIbHbBIC, I10Ka3aTElIbHbIE,
CTETIEHHBIE, ToTapu(MUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABCHCTBA, UX CUCTEMBI;

- YMETb ONEPHPOBATH MOHATUSAMU: NPSMOYTOJbHAsl CUCTEMa KOOPAMHAT, KOOPJMHATHI TOYKH,
BEKTOp, KOOPAMHATHI BEKTOPA, CKAISIPHOE IMPOU3BEACHUE, Yrojl MEXIy BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEICHUE BEKTOpa HA YUCIO; HAXOIUTh C IOMOILBIO H3YyYEHHBIX (hopMyi
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMs TOUKaMHU

- yMeThb CBOOOJHO OIEpPUPOBaTh MOHATHAMHU: Tpapuk QyHKIUM, oOpaTHas QyHKIuS,
KOMIO3UIMSA (QYHKIUH, NUHEWHas (QyHKUMS, KBaApaTuyHass (QyHKIUS, CTEHeHHas (YHKIUS C
LEeNbIM [OKa3aTeJleM, TPUTOHOMETpUYecKHe (YHKIMM, OOpaTHblE TPUTOHOMETPUUECKUE
GyHKIMM, MMOKa3zaTeiabHas U jorapudmuueckas QyHKIUU; YMETb CTPOUTH rpa@uku (yHKIH,
BBINOJIHATH NPeoOpazoBaHus rpaduKoB PyHKIIHIA;

- YMEThb HCHOJB30BaTh rpaduku (QYHKIWMA Ui W3YYEeHHUS TPOIECCOB M 3aBHCUMOCTEH TpHU
pELIeHUH 3334 U3 APYruX Y4eOHBIX NMPEIMETOB U M3 peabHOM >KU3HU; BhIpaXXaTh (GOpMyIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

- CcBOOOJHO ONEpPUPOBATH TMOHATHAMU: YETHOCTh (YHKUIUH, MNEPUOJUYHOCTb (YHKIIHUH,
OTPaHMYEHHOCTh (YHKIIMH, MOHOTOHHOCTb (PYHKIIMM, SKCTpEMYM (QYHKIMHM, HauOoJbliee M
HalMEHbIIIee 3HaYeHUs! PYHKIIUN Ha IPOMEXKYTKE; yMETh IPOBOAUTH Hcciel0BaHNEe (PYHKIINY;

- YMETh HCIIOJIb30BaTh CBOWCTBA M rpaduku GYHKIWH ISl peIeHUs] YpaBHEHH, HEPABEHCTB U
3aJa4 C TMapamMeTpaMy; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOJKECTBA pPELICHHUN
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

- YMeTb HCHOJb30BaTh IMpPH PEIICHUH 3a/a4 HM3y4eHHbIe (DaKThl M TEOpEMBbl IUIAHUMETPHH;
YMEHHUE OIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAFOIIETO MHpa

- yMeTb ONEpUpOBATh TMOHATUAMHU: JABI)KEHHE B IPOCTPAHCTBE, IOA0OHBIE (UTYpHI B
NPOCTPAHCTBE; HKCIIOJIF30BaTh OTHOIICHHWE TUIOMIA/IEH IMMOBEPXHOCTEH W OO0BEMOB ITOJOOHBIX
buryp npu pemeHuu 3aay;

- YMEThb BBIYMCIATH T€OMETPHUYECKHE BEIWYHMHBI (UIMHA, YTOJI, IUIOIAAb, OOBEM, ILIONIATh
MOBEPXHOCTH ), UCTIONIB3Ys U3yYeHHbIE (DOPMYIIBI U METO/IBI.

U3ydeHHbIE (POPMYITBI 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 273
B T.Y.

OcHoBHOe cojiep:KaHue 195
BT. U.:

TEOPETHUECKOE 00yUueHue 117
MPaKTUYECKHE 3aHATUS 78
IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue 56
NMPHUKJIATHOT0 MOIYJIA)

BT. U.:

TEOpeTU4ecKoe o0yueHue 4
MIPaKTUYECKHUE 3aHATHS 52
KoncyabTanuu 4
IMpome:kyTouHnasi arrectamusi (3x3amen) — 1,2 cemectp 24
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"2y | ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CMK

,;f@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 13
2.2. TemaT4yecKMil IJIAH U COAEPKAHME JUCHUILIHHBI
HauMeHoBANe Coaepixanue yueOHOro MmaTepuasa (0CHOBHOe U NPogecCHOHAIBHO- ) OBbem uacos | Mopmupyevbie
OpPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTUYECKUE 3AaHATHUS, IPUKJIATHOMI
pa3aesioB U TeM S — KOMIIETEeHI[UH
1 2 3 4
OcHoBHoOe coJepkaHue
Paznen 1. IloBTropenme
Kypca MaTeMaTHKHU
OCHOBHOM HIKOJIbI
Tema 1.1 Coneprxanue yueOHOro MaTepuasa 2
Lenpb " 3agaud | bazoBele 3HAHUS W YMEHHs 10 MaTeMaTHKe B NPOPECCHOHATBHOM U B
MaTeMaTUKU IIPH | IOBCEHEBHOU JESATENILHOCTH.
OCBOEHMH CHEHUAIBHOCTH | KOMOMHUPOBAHHOE 3aHATHE OK-02
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasa 2
Uucna wu  BelYUCIEHUs. | JleficTBHS HAl TOJMOKUTEIBHBIMU M OTPUIIATEILHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U
Bripaxkenus U | JECITHUYHBIMH IPOOSMHU.
npeoOpa3oBaHus JlelicTBUS co cTeneHs MU, (POPMYITbI COKPAILIEHHOTO YMHOXKEHHS.
KomOunnpoBanHoe 3aHsaTHE

Tema 1.3 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue 4

['eomeTpus Ha mIOCKOCTH

NPHUKJIATHOTO MOLYJIS)




"2y | ®EOEPAJIBHOE TOCYJAPCTBEHHOE BIO[IKETHOE OBPA3OBATE/IBHOE CMK
,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PIYTUC
. «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PFYTUC Aucm 14
Bunbl minockux GUTyp v UX TUIOIIATb.
[IpakTUKO-OpHUEHTHUPOBAHHBIE 3a/1a4H B KYPCE TEOMETPUU HA IUIOCKOCTH
[IpakTrueckoe 3aHsTHE
Tema 1.4 Copepxanne yaeOHOTo MaTepuana
[IpoueHTHbBIE [IpocTbie pOLIEHTHI, pa3Hble CIOCOOBI UX BbIYHUCICHUS . CIIOXKHBIE MPOIEHTHI
BBIYHMCIICHUS [IpakTuueckoe 3aHsiTHE
Tema 1.5 Copep:xanue yueOHOro MaTepuana
YpaBHeHUs u | Jluneiinole, KBajpaTHbIE, IPOOHO-IMHEITHbIE YPAaBHEHUS 1 HEPABEHCTBA
HEPaBEHCTBA [IpakTrueckoe 3aHsTHE
Tema 1.6 Copepxanue yueOHOro MaTepuana

Cucremsl ypaBHEHUH U
HEPABEHCTB

CrocoOslI pelieHrs CUCTeM JIMHEHHBIX ypaBHeHUH. [lonsatus: matpuna 2x2 u 3x3,
onpenenutenb Marpunbl. Merox ['aycca. CuctemMbl HENMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB

KomOunupoBanHoe 3aHsTHe

Tema 1.7
BxoaHoii KOHTPOJIb

Coneprxanne yueOHOT0 MaTepuasa

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

KonrtponbHas pabora

Paznen 2 Ilpsimble u

IJIOCKOCTH B

NPOCTPAHCTBE

Tema 2.1. Coneprxanue yueOHOro MaTepuasa

OcHoBHbIE noHsaTus | [lpenmer crepeomerpun. OCHOBHbIE TOHATHS (TOYKa, MpsAMas, IJIOCKOCTD,

OK-02
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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 15
CTEPEOMETPUM. npoctpanctBo).  OCHOBHBIE  akCUOMBI  crepeomerpun.  Ilepecekarommuecs,

Pacnonoxenue npsMbIX u

mapaJijiCJIbHBIC u CKpCIIMBAIOIINECCA IIpsAMBIC. HpI/I3HaK u CBOICTBO

IJI0CKOCTEN CKPEIIMBAIOIIUXCS NPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI.
Komb6unupoBanHoe 3ansrue

Tema 2.2. Coneprxanue yueOHOro MaTepuasia

[TapamrensHOCTB [lapannensHble mpsMas U miaockocth. Ompenenenue. [lpusnak. CsoiictBa (c

OpsIMBIX,  HOPSIMOM M | AoKazaTelbcTBOM). [lapamiensubie miockoctu. Onpenenenue. [Ipusnak. ColicTBa

IIOCKOCTH, TNIOCKOCTEH

(c nmokazarensctBOM). Terpasap u ero oanemeHtsl. [lapamnenenunen u  ero
s1eMeHThl. CBOMCTBA MPOTUBOIOI0KHBIX TPaHEH U JuaroHaiei napajuieiaenunesa.
ITocTpoenue ceuennii. Pemmenune 3amay.

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 2.3.
[IepnenquKyIsIpHOCTH
MPSIMBIX, IPSIMON U
IIOCKOCTH, TNIOCKOCTEH

Coneprxkanue yueOHOro MaTepuania

[lepnengukynsapusle npsimble. llapaiensHble HpsMbIE, NEPHNEHIUKYISIPHBIE K
IIIOCKOCTH.  [IpW3Hak  NEepHeHIUKYISApPHOCTH  NPSMOM M IUIOCKOCTH.
JoxkazarenscTBo. Ilepnenaukynsap U HakioOHHad. [lepneHauKyNIspHbIE IUIOCKOCTH.
IIpu3Hak nepneHaUKyJIAPHOCTH IUIOCKOCTEN. [loka3aTenbeTBo.

PaccrosiHus B mpocTpaHCcTBE

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 2.4. Coneprxanne yueOHOT0 MaTepuasa
T M X =

copema 0 pe Teopema 0 Tpex mneprneHaukyispax. Jloka3aTreinbCTBO. YTOI MEXIY NPAMOU U
IIEPICHAUKYIAPaAx

CPHICHAMKYIAPA IIJIOCKOCTBIO. YTOJI MEXAY IUIOCKOCTAMU

KomOunupoBanHoe 3aHiTHE

Tema 2.5. IIpo¢eccnoHa/ILHO-OPHEHTHPOBAHHOE coaeprKaHue (conepxanue
[TapanneneHsle, NPHUKJIATHOTO MOAYJISA)
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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 16
NEepHEeHINKYIISIPHEIC, AxkcuoMbl  ctepeomeTpuu. IlepneHIuKyIApHOCTH NPSAMONM U IJIOCKOCTH,
CKpGH.[I/IBaIOIJ_II/IeCSI HapaJIJIeHBHOCTb ABYX HpﬂMBIX, HepHGHI[I/IKy.]IHprIX IIJIOCKOCTHU,
IIpsAMBIC MNECPIICHAUKYIIAPHOCTD IJIOCKOCTEN

HpaKTI/I‘l€CKOC 3aHATHUC
Tema 2.6. Coneprxanue yueOHOro MaTepuasia

Pemenne 3amau. Ilpsmeie
u IJIOCKOCTH B
IIPOCTPAHCTBE

PacnonoxeHne npsMbIX M IUIOCKOCTEH B IpOCTpaHCTBE. llepnenaukyisipHOCTD U
MapajuIeIbHOCTb NMPSAMBIX U II0ckocTel. CKpeluBarommecs npsimbie

KonTponbnas pabota

Pazgen 3. Koopamnatsl
H BEKTOPbI

Tema 3.1 Coneprxkanue yueOHOro Matepuania

JlekapToBbl KOOPAMHATHI | /[ekapTOBBI KOOpAMHATHI B MpocTpaHCTBe. [IpocTelimme 3agauu B KOOpJMHATAX.

B IPOCTPaHCTBE. | PaccTosiHMe Mex a1y IBYMs TOUKaMH, KOOPIAMHATHI CEPEAMHBI OTPE3Ka OK-02
Paccrosinne MEXNY | KoMOMHHpPOBAaHHOE 3aHATHE

IBYMS TOYKaAMH.

Koopnunatel  cepeanHbl

OTpe3Ka

Tema 3.2 Conepxanne yaeOHOT0 MaTepuaa OK-02
BekTopsl B | Bektopel B mpoctpaHcTBe. ClOXXKEHHE W BBIYMTAHHE BEKTOPOB. YMHOXKECHHE

MIPOCTPAHCTBE. BekTOpa Ha uucio. Kommnanapueie BekTopsl. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

Yron Mexny BekTopamu. | PaznmoskeHue BeKTOpa Mo TpeM HEKOMILIaHapHBIM BekTopaM. KoopauHaTel BEKTOpa,

CkanspHoe CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKIY BEKTOPAMH, YrOJ

MMPOU3BCACHUC BCKTOPOB

MEXIYy IPSIMOM U IUIOCKOCTBIO, YTOJ MEXKAY IIJIOCKOCTSIMU. Y paBHEHUE IIOCKOCTH.
I'eomeTpruecknii CMBICT ONPEAETUTENS 2X2
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC

. «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 17
KomOunupoBanHoe 3aHsTue

Tema 3.3 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coleprkaHue (copep:xanue
[Ipaktuxo- NMPUKJIAJTHOTO MOYJIfA)
OPUEHTUPOBAHHBIE KoopaunaTtnast mnockocTs. Beluncienne paccTosiHUM U IUIomaield Ha TMIOCKOCTH.

3aJa4d Ha KOOpI[HHaTHOﬁ

KonnuecrBenHbie pacyCThl

TUIOCKOCTH [IpakTudeckoe 3aHaTHE
Tewma 3.4 Coneprxanue yueOHOro Matepuania
Pemenue 3a1a4. | JlekapToBbl KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B mpoctpancTee. CliokeHne u

KOOpI[I/IHaTBI H BCKTOPLI

BBIYATAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KomruiaHapHble BEKTOPHI.
CkasipHoe  IpOM3BENEHHE  BEKTOpOB. PasnmokeHume  Bekropa 1O TpeM
HEKOMIUIaHAapHBIM BekTopaMm. IIpocreiimme 3amaun B koopauHarax. KoopanHatsel
BEKTOPA, PACCTOSTHUE MEXKy TOUKaMHU, KOOPAUHATBI CEPEIUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHHE BEKTOPOB B KOOPJAMHATAX, YroJd MEXAY BEKTOpaMH, YroJl MEXAy
MPSIMOM M TUIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

KonrtponbHas pabora

Pa3gen 4. OcCHOBBI

TPUTOHOMETPHH.

Tpuronomerpuyeckue

byHkunn

Tema 4.1 Coneprxanne yueOHOT0 MaTepuasa

Tpuronomerpuueckue Paguannas mepa yria. IIoBopoT TOUkM BOKpYr Haudana koopAuHat. OnpezencHue

(GYHKIHMU TTPOU3BOJIIBHOTO
yria, yncia. Paguannas u
rpajycHas Mepa yria

CHHYCa, KOCUHYCA, TAHI'CHCA U KOTAHI'CHCA. 3HaKu CHUHYCa, KOCMHYC4, TAHTCHCA "
KOTAHI'CHCA I1O0 YCTBCPTAM. 3aBHCHMOCTD MCKAY CUHYCOM, KOCUMHYCOM, TAHI'CHCOM
M KOTAaHI'€HCOM OJHOI'0 U TOr'O K€ yTriia

OK-02

17




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,7@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PTYTVIC
N «POCCUMNCKUUN TOCYOAPCTBEHHBIV YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 18
KomOunupoBanHoe 3aHsTue
Tema 4.2 Coneprxkanne y4eOHOT0 MaTeprasa
OcHOBHbIE Tpuronomerpuueckue ToxzaecTa. CHHYC, KOCUHYC, TAHI€HC U KOTaHI'€HC YIJIOB O
TPUTOHOMETPUYECKHUE U - o.. DOpMyIIbI MPUBEICHUS
TOXECTBA. KoMOuHMpOBaHHOE 3aHATHE

@opMyIIbl IPUBEACHUSA

Tema 4.3
CuHyC, KOCUHYC, TaHT'€HC
CYMMBbI U Pa3HOCTHU JIBYX

Coneprxanue yueOHOro Matepuasia

CymMa u pasHocTb cuHycoB. CyMMa U pa3sHOCTb KOCHHYCOB. CHHYC M KOCHUHYC
nBoiiHoro yrjma. @opmyiel  HOJOBUHHOrO yria. IIpeoOpa3zoBaHusi CyMMBbI

yTJIOB TPUTOHOMETPHUYECKUX (YHKIHMHA B TPOU3BEACHUE M TMPOU3BEICHHS B CYMMY.
Cunyc u KOCHHYC | BrlpaskeHHE TpPUTOHOMETpUYECKUX (YHKIMHA Yepe3 TAaHICHC TOJOBUHHOTO
JIBOWHOTO yria. | aprymenTa. [IpeoOpa3oBaHusl MPOCTEHIITMX TPUTOHOMETPUIESCKUX BBIPAKCHUN
@®opmynbl  OJOBUHHOTO | KOMOHHHPOBAHHOE 3aHSTHE

yria

Tema 4.4 Coneprxanne yueOHOT0 MaTepuania

@yHKINHA, WX CBOMCTBA.

OO6nacTh ompesesieHnuss U MHOXECTBO 3HAUeHUN QyHKuuMid. YUETHOCTH, HEUETHOCTD,

CriocoOsl 3aJjaHus | epuoaANYHOCTh QyHKIMHA. CriocoObl 3ajaHus QyHKIMN

byHKIUH KomOunupoBaHHoe 3aHsATHE

Tema 4.5 Coneprxanne yueOHOT0 MaTepuana

Tpuronomerpuueckue OO6mactp ompeneneHrs U MHOXKECTBO 3HAYEHUW TPUTOHOMETPUUYECKUX (PYHKITUH.

(GyHKIIUHM, WX CBOWCTBA U

YETHOCTH, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYeCcKX QpyHkuuii. CBoiicTBa

rpaduxu u rpaduku QyHKIUN y = cos X, y =Ssin X, y = tg X, y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 4.6 Coneprxanue yueOHOro MaTepuaa
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“*2% | ®EMNEPAJIBHOE TOCYIAPCTBEHHOE BIOJIKETHOE OBPA3OBATE/TBHOE CMK

,g@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC

™ «POCCUNCKNN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PIYTUC Auem 19

[TpeobOpaszoBanue Cxartue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIIUH.
rpaduKoB [IpeoOpaszoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITUI
TPUTOHOMETPUYECKHUX [IpakTHueckoe 3aHsATHE
byHKIMMA
Tema 4.7 IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaep:xaHue (copep:xaHue
Onucanue NPHUKJIATHOTO MOIYJISA)
IIPOU3BOACTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKHX (QYHKIUH B TPOPECCHOHATBHBIX

mpoueccoB C IOMOIIBIO

rpaduKoB QyHKITHIA

3agadax

HpaKTI/I‘leCKOC 3aHATUC

Tema 4.8

Copep:xanue yueOHOro MaTepuana

ObpatHbie OOpatHble TpuroHomerpudeckre GyHKIuu. X cBOWCTBA U TpapuKu
TPUTOHOMETPHUYECKHE
KomOuHupoBaHHOE 3aHsATHE
byHKIMHA
Tema 4.9 Coneprxanne yueOHOT0 MaTepuasa
TpuroHomerpuveckne VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHeE tg X = a, ctg X = a. Pemenue

ypaBHEHHUS U

TPUTOHOMETPHYCCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTCfILHI/Ie

HEPaBEHCTBA TPUTOHOMETPUYECKHE YpPaBHEHUS, CBOJSAIIMECS K KBaJpaTHBIM, pEIIaeMble
Pa3IoKEHUEM Ha MHOKUTEIIU, OJTHOPOHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA
KoM6uHMpoBaHHOE 3aHsTHE.

Tema 4.10 Conepxanne yueOHOTO MaTepuana

Cucremsl CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

TPUTOHOMETPUYECKHUX KomOunupoBanHoe 3aHiTHE

ypaBHEHUH
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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 20
Tema 4.11 Copepxxanne yaeOHOT0 MaTepuana

Pemenue 3amady. OCHOBEI

[Ipeobpa3zoBanue TPUTOHOMETPHUUECKUX BBIPAKCHUI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YpPaBHEHHIl MU HEPABEHCTB B TOM YHCIIE C HCIIOJIb30BAHHEM
Tpuronomerpuieckue CBOMCTB (DYHKIIHIA.
byHKIIUN KonTponbHas padora
Paznea 5. OK-02
KoMmiuiekcHsblie yuciia
Tema 5.1 Copep:xanue yueOHOT0 MaTepuana OK-02
KomriekcHbie yncna [Tonstue xomriuiekcHoro yucia. CompsbKeHHbIE KOMIUICKCHBIE 4YMCIa, MOAYJb U
apryMeHT KOMIUIEKCHOro uyucna. @Popma 3amucu KOMIUIEKCHOTO — YHCIIa
(reomeTpuueckas, TpPUTOHOMETpHUECKas, anreOpamdeckas). Apudmernueckue
JEHCTBUS ¢ KOMIJICKCHBIMU YHCIIAMU
KomM0uHMpoBaHHOE 3aHsTHE
Tema 5.2 Coneprxanne yueOHOT0 MaTepuana
[Tpumenenue BeimonHenne pacuyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX — uHcen. [Ipumepsl
KOMIUIEKCHBIX UHCEN MCIOJIb30BaHUS KOMIUIEKCHBIX UHCEI
[IpakTrueckoe 3aHsATHE
Pasznen 6. [lpousBoanas
byHxkuum, ee
NpUMeHeHue
Tema 6.1 Conepxanue yaeOHOTO MaTepuana OK-02

[TonsiTHe  TTPOU3BOJHOM.
@dopmynel W mpaBmIia
muddepeHIpOBaHUSL

Omnpenenenrue YUCIOBOM IMOCIENOBATETFHOCTA U CHOCOOBI ee 3amaHus. CBoiicTBa
YHUCJIOBBIX TMOCNen0oBaTeabHOCTeN. OmpeneneHne mpeaena MocCieI0BaTeIbHOCTH.
Breruncnenne — mpemenoB  mocienoBatenbHocTed.  [lpegen  dyHKum - Ha
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

,ﬁ@ _ VUPEXIEHVE BBICIITETO OBPA3OBAHIAI PTYTUC

. «POCCUMNCKHUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3SMA 1 CEPBUCA»
PIYTUC Aucm 21
6eckoneunoctu. [lpenen Gpynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamnienue
¢bynkuuu. 3amaud, TNPUBOIAIIME K MOHATUIO TNPOU3BOAHON. OnpexneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOAHOMN
Komb6unupoBanHoe 3ansrue
Tema 6.2 Coneprxanue yueOHOro MaTepuasia

[Ipon3BogHbIE  CYMMBI,
Pa3HOCTH IPOU3BEACHUS,

®opmynsl quddepennupoBanus. [Ipasuna nuddepeHupoBaHus

KoMOuHMpOBaHHOE 3aHATHE

4acTHOTO

Tema 6.3 Copep:xanue yueOHOro MaTepuana

[IpousBoaHbIE Omnpenenenue cioxxHod QyHkuuu. [IpousBogHass TPUTOHOMETPUUECKUX (DYHKIIHIA.
TPUTOHOMETPUYECKHIX [IpousBoHas CI0KHON (PYHKIIHH

¢byuknuii.  [IpousBoanas
CII0KHOU (QYHKIIUU

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.4 Coneprxanne yueOHOT0o MaTepuania

Tonsrue O | TTousite HenpepbiBHOM (QyHKImU. CBolicTBa HempepbiBHOW (yHKIMH. CBs3b
HEIIPEPEIBHOCTH MEX/1y HETIPEPhIBHOCTHIO U AUPPepeHInpyeMoCcThi0 (PYHKINN B TOUKE. AJITOPUTM
yHKIIH. MeTon | pemenus HepaBeHCTB METOIOM HHTEPBATOB

HHTCpBATOB KomOunupoBaHHoe 3aHATHE

Tema 6.5 Coneprxanne yueOHOT0 MaTepuania

I'eomerpruecknii u | ['eomeTpruueckuil CMbICA MPOU3BOJHOM (QYHKIMM — YrJIoBOH KO3(PHUIUEHT
buznueckuit CMBICH | KacaTeJbHON K rpaduky (yHKIUU B TOYKE. YpaBHEHUE KacaTelbHON K rpaduky
MIPOU3BOTHOM (GyHKIMU. AJTOPUTM COCTaBJICHUS YPaBHEHHUS KacaTelbHOW K rpaduky (yHKIHU

y=f(x)

KOM6I/IHI/IpOBaHHOe 3aHATHC
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,g@ _ YYPEXXIEHVE BBICIIETO OBPA3OBAHVIS PIYTUC
. «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET
TYPU3MA "1 CEPBUCA»
PIYTUC Aucm 22
Tewma 6.6 Copepxxanne yaeOHOT0 MaTepuana
DuU3NYECKUI CMBICI | @u3nuecknii (MEXaHUYECKUH) CMBICT IMPOU3BOJHONM — MTHOBEHHAsh CKOPOCTh B
MPOU3BOAHOMN B | MOMEHT BpemeHH t: v =S’ (t)
npodeccroHalbHbBIX [IpakTHueckoe 3aHsATHE
3ajavax
Tema 6.7 Coneprxkanue yueOHOro MaTepurana

MOHOTOHHOCTH (DYHKIIWH.
Touku 3KCTpEMyMa

Bospactanne u yObiBaHWe (DYHKIHMH, COOTBETCTBUE BO3pACTAHUS M YOBIBAaHUS
¢GbyHKIMK 3HaKy mpou3BOAHOH. [loHATHE TPOM3BOAHON BBICIIErO TOPSIKA,
COOTBETCTBHE 3HAKa BTOPOM MPOU3BOAHON BBITYKIOCTH (BOTHYTOCTH) (YHKIUH Ha
oTpe3ke. 3aayl Ha MAaKCUMyM M MUHUMYM. [loHSTHE acMMNTOTHI, CrIOCOOBI MX
onpezaeneHusl. AJITOPUTM HCCIENOBaHUS (YHKIMH U MOCTPOCHUS ee Tpaduka c
MTOMOIIBIO TPOU3BOIHON. J[poOHO-TMHEHAS PYHKIIHS

KomOunupoBanHoe 3aHsTHE

Tema 6.8
UccnenoBanne ¢GyHKIui
U TIOCTpOoeHue TpaduKkoB

Coneprxanue y4eOHOT0 MaTepurana

HccnenoBanne pyHKIIMM HA MOHOTOHHOCTb M ITOCTPOEHHE I'PpaUKOB.

KomOunupoBanHoe 3aHsTHE

Tema 6.9 HauOoirpluee u
HaWMEHBIIEEe  3HAYCHUS

byHKIIUU

Copep:xanne yueOHOTO MaTepuana

HaxoxnaeHnue HauOOJIBIIEr0 YW HAUMEHBIICTO 3HAYCHUU (I)YHKHHﬁ, IMOCTPOCHUC
Fpa(l)I/IKOB MHOT'OYJICHOB € UCIIOJIb30BAHUEM allllapaTa MATEMATUYICCKOT'O aHaJIn3a

KomOunupoBanHoe 3aHsaTHE

Tema 6.10
Haxoxnenue
ONTUMAJILHOTO

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xxanue
NPHUKJIATHOTO MOLYJIS)

Haunmenbiiee 1 HauOoIbIlIee 3HAUCHUE (bYHKI_II/II/I
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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 23

pe3ynbpTaTta ¢ IIOMOIIBIO
MIPOU3BOAHOMN B
MIPAKTUYECKUX 3a/1a4ax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 6.11

Pemenue 3a1a4.
[IpousBonnas ¢dyHKIUWY,
€€ IPUMEHEHHUE

Copepxanue yueOHOro MaTepuana

®opmynel 1 npaBuita auddepenuupoBanus. MccnenoBanue QyHKIUH ¢ TOMOIIBIO
npou3BoaHON. Hanbomnbiee 1 HanMeHbIIee 3HaYeHUST (PYHKIIUU

KonTponbHas padora

Pasznen 7.
MHOTrOTrpaHHNKH U TeJIA
BpallleHUA

Tema 7.1
Bepmmnbl, pebpa, rpaHu

Copep:xanue yueOHOro MaTepuana

[lonsitue muororpannuka. Ero amemeHThl: BepiiuHbl, peOpa, rpanu. JlumaroHanib.

MHOTOTpaHHUKA Ceuenue. BrITTykiIbie ¥ HEBBITYKIIbIE MHOTOTPAHHUKHU
KomOunupoBanHoe 3aHsTHE
Tema 7.2 Coneprxanue yueOHOro MaTepuasa
[Ipusma, ee | [lonstue nmpusmel. Ee ocHoBanust u O0koBbie TpaHHu. Bricota mpusmel. [Ipsmas u

COCTAaBJIAIOIINE, CEYCHHE.
[IpsmMas u mnpaBuIbHAsA

HakJIOHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

KomOunupoBanHoe 3aHsaTHE

MIPU3MBI

Tema 7.3 Coneprxanne yueOHOT0 MaTepuasia

[Tapannenenunen,  ky0. | [lapannenenurnea, CBOMCTBA HPSMOYTOIbHOrO mapaienenunena, kyd. CeueHue
Ceuenue KkyOa, | kyba, mapayienenunena

napaenenumnena KomOunupoBanHoe 3aHiTHE

Tema 7.4

Coneprxanne yueOHOTO MaTeprana

OK-02

23




M ®EIEPAJIBHOE TOCYJAPCTBEHHOE BIOI)KETHOE OBPA30BATE/IbHOE CMK
,g@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC
N «POCCUUNCKUN TOCYOJAPCTBEHHbBIV YHUBEPCUTET
TYPU3SMA "1 CEPBVICA»
PIYTUC Aucm 24
[Tupamupa, ee | [lupamuna u ee osnementhl. Ceuenne nupamuiabl. llpaBuwibHas mnHUpaMuna.

COCTaBJIAOIINEC, CCUCHUC. VYceuenHas nupaMmuja

IpaBuibHas —nupamMuia. | KoMGUHMPOBAHHOE 3aHATHE
VYcedeHnHast mupamuga

Tema 7.5 Copepxanue yueOHOro MaTepuana

bokoBas u nojHast | [Tnomane 60KOBOM U MOTHON MOBEPXHOCTH MPU3MBI, THPAMHUIbI

IOBEPXHOCTh  IPH3MEI, | KoMOMHHUPOBaHHOE 3aHATHE

M PaMHU/IbI
Tema 7.6 Coneprxanue yueOHOro Matepuania
Cummerpus B KyOe, | CUMMETpHsi OTHOCHTENIBHO TOYKH, HOPsMOi, IwiockoctH. Cummerpust B KyOe,
napajJiesienumnese, napajiesienuesie, npusme, nupamuse
pu3Me, Iupamue KomOunupoBanHoe 3aHsTHE
Tema 7.7 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue
[Ipumepsl cUMMETpHUI B | MPUKJIATHOTO MOIYJISA)
npodeccun Cummerpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B ObITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Coneprxanne yueOHOT0 MaTepuania
IIpaBuiibHBIE ITonsTre npaBUIBHOrO MHOTOrpaHHKKa. CBOMCTBA MPABUIIBHBIX MHOTOTPaHHUKOB
MHOT'OTpaHHHKH, uXx | [IpakTuueckoe 3aHsITHE
CBOMCTBA
Tema 7.9 Coneprxanue yueOHOro MaTepuasa
Hununnp, ero | Hunmunnap u ero snemenTsl. CeueHue HWIMHApa (MapaiielbHOEe OCHOBAHHUIO U OCH).

cocrapisitonre. CeueHue | PasBepTka HUIHH/IPA

LUAJUHIPA Komb6unnpoBanHoe 3aHsTue

24




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 25
Tema 7.10 IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE coaep:KaHue (conepxkanue
Konyc, €ro | NPUKJIAAHOT0 MOAYJIAA)

cocraBistonie. CeyeHue
KOHYca

Konyc u ero osnementsl. CeueHue KoHyca (mapasielbHOE OCHOBAaHUIO U
MIPOXO/IslIee Yepe3 BepIIMHY), KOHHYeckue ceueHus. PazsepTka KoHyca

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11 Coneprxanue yueOHOro MaTepuasia

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomias u Beicota. CedeHne yceueHHOro KoHyca
Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHYca

Tema 7.12 Copep:xanue yueOHOro MaTepuana

[lap wu cdepa, wux

ap u cdepa. Bzaumuoe pacnomnoxkenue cdepbl u 1iockoctu. CeueHue mapa,

CEUCHHUS cepsl
KomM0uHMpoBaHHOE 3aHsTHE
Tema 7.13 Coneprxanne yueOHOT0 MaTepuana
[Tonarue 06 ooveme Tena. | [lonstue 06 odbeme Terna. OObeM KyOa M HPSMOYTOJIBHOTO Mapaiiesenuie/ia.
OTHo1eHue 0o0beMoB | OObeM mpu3Mbl M [pIHHApPA. OTHOIIEGHHE O00BEMOB  MOMOOHBIX  Tell.

MOIOOHBIX TE

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA 3-ro nopsaakKa

KomOunupoBanHoe 3aHsTHE

Tema 7.14
O0OpeMBI ¥  IUIOLIAAA
MOBEPXHOCTEN TN

Coneprxanne yueOHOT0 MaTepuasia

O6bemMbl mupamuabl U KoHyca. O0bem mapa. [Tnomjaau nosepxHocrel Ten

KomOunupoBanHoe 3aHsaTHE

Tema 7.15
KombOunanmu

Copepxanne yueOHOTO MaTepuana

KOM6I/IH8.I_II/II/I TCOMCTPHUICCKUX TCII

25




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 26

MHOT'OTPAaHHUKOB W TCJI

HpaKTI/I‘-IeCKOC 3aHATUC

BpalieHUs
Tema 7.16 Coneprkanue y4eOHOT0 MaTepuasia
I'eomeTpuueckue Hcnonb3oBaHne KOMOMHAIMA MHOTOTPAHHUKOB M TeJ BpPALEHUS B IPAKTHKO-

KOM6I/IHaI_II/II/I Ha IIPaKTHKEC

OPHUCHTHPOBAHHBIX 3aJJjadax

[IpakTrueckoe 3aHsATHE

Tema 7.17
Pemenue 3a1a4.
MHOrorpaHHuKM W Tela
BpAILICHUS

Coneprxanue yueOHOro Matepuania

OO0OBeMEI U miomanau IMOBEPXHOCTU MHOT'OI'PAHHHUKOB U TCJI BpallICHU S

KonTponbnas pabota

Pa3pea 8.

IlepBooGpa3nasn

byHxkuum, ee

npuMeHeHHe

Tema 8.1 Coneprxanue yueOHOro MaTepuaa

ITepBooOpazHas 3amaya 0 BOCCTAHOBJIEHHMM 3aKOHA JBMD)KEHHUS 1O M3BECTHOM ckopoctu. [loHsTue OK-02

GbyHKIHN. IIpaBuna | uaterpupoBanus. O3HaKOMJIEHHE C TOHSATHEM HHTErpaja U MepBOOOpa3HOM s

HaXO0XIACHUS ¢ynkuun y=f(x). Pemenue 3agay Ha cBA3b NEPBOOOPA3HOM M €€ MPOU3BOIHOM,

epBOOOPA3HBIX BBIUMCJICHHE MepBOOOpa3HOW g JaHHOM ¢yHkiuu. Tabmuua dopmyn ans
HaXO0XKJICHHUS NIEPBOOOPa3HbIX. M3yueHune npasuiia BEIMUCICHNS IEPBOOOPA3HOMA
KomOunupoBanHoe 3aHsaTHE

Tema 8.2 Coneprxanue yueOHOro MaTepuasa
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T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK

,g@ _ YYPEXIIEHVE BbICIIETO OBPA3OBAHVISI PIYTUC

™ «POCCUNCKUUN TOCYOAPCTBEHHBIVI YHUBEPCUTET

TYPU3MA 1 CEPBUCA»
PIYTUC Aucm 27

[Tnomane 3aja4yy, NPUBOASILKE K MOHATUIO OIPEIEICHHOIO HHTErpaja — O BBIUYHUCICHHUU
KPUBOJIMHEHHON IJIOIIAAM KPUBOJIMHEWHOW Tpameuuu, O IepeMeleHud Todku. [lonsarue
TpameLuH. dopmyna | OpeAenéHHOro0  MHTErpaja. I'eomerpuueckuii. U QU3MYECKUH  CMBICI

Herorona — JleitOauna

onpeneneHHoro uaTerpaia. ®opmyna Herotona— JleiOuuia

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tewma 8.3 Copep:xanue yueOHOro MaTepuana
Heonpenenenusiii u | [lonsTHe HeonpeeIeHHOTO HHTETpaja
olpeieICHHbIN KomOunupoBanHoe 3aHsTHE

WHTETPATBI

Tewma 8.4 Coneprxkanue yueOHOro Matepuania

[Tonsitre 00 | 'eoMeTpHUYeCKHil CMBICIT OITPECICHHOIO HHTErpaa

OIIpEECIICHHOM MHTErpase
KaK IIOLA U
KPUBOJIMHEHHON
Tpaneuuu

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 8.5
OmpeenieHHbIN UHTETpaT

IIpodeccnonanbHO-0OpMEHTHPOBAHHOE cojiep:kaHue (conepxkanue
NMPUKJIAJTHOT0 MOYJIAA)

B KU3HU I'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpaina. @®opmyna Herorona -
Jleli6HMLIA.
Pemienue 3a1au Ha NpUMEHEHHWE UHTErpaja A BEIYUCICHHS (U3NUYECKUX BEINYMH
U IJI0IIaen
[IpakTHueckoe 3aHsATHE

Tema 8.6 Conepxanne yueOHOTO MaTepuana

Pemenne 3ana4. | [lepBooOpasHas ¢pyukiuu. [IpaBuna HaxoxaeHus neppoodpasueix. Ee npumenenue
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IlepBooOpazHas KonrponsHas pabora

¢byHKINH, ee TPUMEHEHNE

Pa3zpen 9.
CrenmeHm M KOpPHH.
Crenennas pyHkuus

Tema 9.1
Crenennas ¢QyHKuus, ee

Coneprxkanue yueOHOro Matepuasia

ITonstue KOpH: N-oM CTEIeHU U3 I[CﬁCTBPITGJ'ILHOFO qucJiia. CDYHKI_[I/II/I y= r{/; ux

CBOUCTBA cBoiicTBa 1 rpaduku. CBOHCTBA KOPHS N-0i CTENICHU
Komb6unnpoBanHoe 3anstue

Tema 9.2 Copep:xanue yueOHOro MaTepuana

[Ipeobpa3zoBanue [Ipeobpa3oBaHue UppaMOHATBLHBIX BBIPAKCHHIMA

BBIPQ)KECHHI C KOPHSAMH N-
Ol CTeNeHn

KoMOuHMpOBaHHOE 3aHATHE

Tema 9.3
CBoiicTBA  CTEIIEHH C

Coneprxanne yueOHOT0 MaTepuania

[ToHnsiTHE CcTEIeHH ¢ JIH00BIM padrOHAJIBHBIM ITOKA34aTCJICM. CrerneHHbBIC (I)YHKI_II/II/I,

paloHaIbHBIM U | UX CBOWCTBA U rpaduKu

JEMCTBUTEIBHBIM KomOunupoBaHHoe 3aHsATHE

MIOKa3aTeIsIMU

Tema 9.4 Coneprxanne yueOHOT0 MaTepuasa

Pemenne PaBHOCWJIBHOCTE HMppalMOHAIBHBIX YPAaBHEHUH W HEPaBEHCTB. MeToapl HX
UPpalMOHATILHBIX peuienus. Penienne nppalmoHanbHBIX YpaBHEHUH U HEPABEHCTB

YpaBHEHU U HEPABEHCTB

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 9.5

Copep:xanne yueOHOTO MaTepuana

OK-02
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Crenenu U KopHH. | Onpenenenue creneHHON ¢yHKuuu. Mcmonp3oBaHHe €€ CBOWCTB NpPU PEUICHUU

Crenennast pyHKIUSA

YpaBHEHUH U HEPABEHCTB

KonrponsHas pabora

Paznen 10.
IToka3aTeabHas
pysxkuus

Tema 10.1
[TokazarenpHas GyHKIUS,
€e CBOICTBa

Copep:xanue yueOHOro MaTepuana

Crenenp ¢ INpOU3BOJBHBIM JICHCTBUTENBHBIM IOKazareneMm. Ompeznenenue
MoKa3aTenbHON (PyHKIMH, €e CBOHCTBa M TrpaduK. 3HAKOMCTBO C NMPHUMEHEHHEM
nokazatenbHoi (QyHKIHH. Pemienne moka3zaTelbHBIX ypaBHEHHH (PYHKIIMOHAIBHO-
rpadUyeCcKUM METOJOM

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 10.2
Pemenue mnokasarenbHBIX
YpaBHEHUI U HEPABEHCTB

Copep:xanue yueOHOT0 MaTepuana

Pemrenne 1okasaTenbHBIX YpaBHEHMH METOIOM YpaBHMBAHUA IIOKa3aTeeH,
METOJIOM BBEJICHUSI HOBOW MepeMEeHHOW, (PYHKIMOHAIBHO-TPAPUUECKUM METOJOM.
Pemenne nokasaTenbHbIX HEPABEHCTB

[IpakTrueckoe 3aHsATHE

Tema 10.3 Copep:xanne yueOHOTO MaTepuana

Cucremsl nokasarenbHbIX | Pemenne cucteM moka3aTeabHBIX YpaBHEHUI

ypaBHEHUH KomM0uHMpoBaHHOE 3aHsATHE

Tema 10.4 Conepxanne yueOHOTO MaTepuana

Pemenne 3a1a4. | PemieHne mokas3aTeNbHBIX YPaBHEHHH METOJOM YpPaBHUBAHUA IOKas3aTelled u

[TokazarenbHas GyHKIMS

METOJIOM BBEICHMS HOBOM HCpCMCHHOfL Pemenune nmoka3aTeabHBIX HCPAaBCHCTB

KonrtponbHas pabora

OK-02
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Paznea 11. Jlorapugmbi.

Jlorapudmuueckasn

byHkuus

Tema 11.1 Coneprxkanue yu4eOHOr0 MaTepurasia

Jlorapudpm yucia. | Jlorapupm urcna. J[ecITUIHBIN 1 HATYypaITBHBIN JIOTAPU(PMBI, YHCIIO €
JlecATHIHbIN 1 | KoMOMHHpPOBAHHOE 3aHATHE

HaTypaJIbHbIN

JorapumMsbl, YUCIIO €

Tema 11.2
CpoiictBa  Jsorapudmos.

Coneprxanue yueOHOro Matepuania

CgoiicTBa snorapudmos. Oneparius J1orapudMupoOBaHuUs.

Oneparus KomOuHMpoOBaHHOE 3aHATHE
norapuMUpOBaHUS

Tema 11.3 Coneprxanne yueOHOT0 MaTepuasa
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA

¢GbyHKIMS, ee CBOICTBA

KomOunupoBanHoe 3aHsTHE

Tema 11.4

Pemenue
JorapupMHUUECKUX
YPAaBHEHUU U HEPABEHCTB

Copep:xanne yueOHOTO MaTepuana

[Tonsitue norapupmuueckoro ypaBHeHus. Ormepanusi NOTEHUUpOBaHUA. Tpu
OCHOBHBIX METOJa peleHHs JorapupMUUECKUX YpaBHEHHH: (QyHKIMOHAIBHO-
rpaduueckuii, METOJ NOTEHIMPOBAHUS, METOJ BBEJCHHS HOBOH IEpeMEHHOI.
Jlorapugmuueckue HepaBeHCTBa

KomOunupoBanHoe 3aHsaTHE

Tema 11.5
Cucremsl
JoTapu(PMUIECKUX

Conepxkanue yaeOHOro MaTeprania

AJTOpUTM pelIeHUs CUCTEMBbl ypaBHEHHUH. PaBHOCHIIBHOCTH JIOrapupMUYECKUX
YPaBHEHUH U HEPABEHCTB

OK-02
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YPaBHEHUH KomOunupoBanHoe 3aHsTue
Tema 11.6 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cojep:kanue (conep:kanue

Jlorapudmsl B mpupone u

NMPUKJIAJTHOTO MOYJIfA)

TEXHUKE [Ipumenenue norapudma. Jlorapudmuueckas coupans B mpupoxe. Ee
MaTeMaTU4YECKUE CBOMCTBA
[IpakTrueckoe 3aHsATHE
Tema 11.7 Coneprxanue yueOHOro Matepuania
Pewenue 3apad. | Jlorapudmuueckas  ynkuusa. Pemenwe — mpocredmmx — orapuMUYECKUX
Jlorapudmsi. ypaBHEHUH
Jlorapudmudeckas KontponbHas pabora
byHKIUSA
Paznesn 12. OK-02

MHo:xecTBa. Jj1eMeHTbI
Teopuu rpagos

Tema 12.1 Coneprxanue yueOHOro MaTepuaa

MHosxecTBa ITonsatue MHOkecTBa. [TonMHOkecTBO. Oniepaniii ¢ MHOKECTBAMU
KomOunupoBaHHoe 3aHATHE

Tema 12.2 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue

Onepanuu C | IPHUKJIAHOTO0 MOAYJIA)

MHO>KE€CTBaMHU Onepanuu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIx 3a1a4
[IpakTnueckoe 3anarue

Tema 12.3 Coneprxanue yueOHOro MaTepuaa

I'pader [Tonsitue rpada. Ces3Hblii rpad, qepeBo, HUKI rpad Ha TIOCKOCTH

[IpakTnueckas pabora
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Tema 12.4 Copepxxanne yaeOHOT0 MaTepuana
Pemenue 3a1ay. Onepaupm ¢ MHOoXxecTtBamu. Ormumcanue PCaIbHBIX CI/ITyaHI/Iﬁ C IOMOIIbIO

MmuoxectBa, ['padpl n ux
MIpUMEHEHUE

MHOecTB. [Ipumenenue rpadoB Kk petieHuo 3a1au

KonTponbnas pabora

Pasnea 13. DieMeHTEHI

KOMOUHATOPHKH,
CTATUCTHKH H TeOpPUH
BeposATHOCTEM
Tema 13.1 Copepxanue yueOHOro MaTepuana
OcHoBHbIE noHATHs | [lepecTaHOBKH, pa3MeNICHHsI, COUCTAHUSI.
KOMOWHATOPUKH
KomOunupoBanHoe 3aHsTHE.
Tema 13.2 Coneprxanne yueOHOT0 MaTepuasa

CoObiTHE,  BEPOATHOCTD
coOpiTusa. CrnoxeHue W

CoBMecTHBIE U HECOBMECTHbIE COOBITHS. TeopemMbl O BEpPOSITHOCTH CYMMBbI
COOBITHH. YCI0BHAs BEPOSATHOCTh. 3aBUCHMBbIE U HE3aBUCHMBbIE COOBITHS. Teopembl

YMHOKEHHE 0 BEPOSITHOCTH MPOU3BEICHHS COOBITUH.
BEPOATHOCTEMN
Komb6uHupoBanHoe 3aHsTHe
Tema 13.3 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE coJepkaHue (conep:kanue
BepositHOCTB B | IPUKJIAJHOT0 MOYJIs1)
poeCCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHSA, CBOMCTBO €€ ycToumBocTH. CTaTHCTUUYECKOE
3agavax onpeneneHue BepoaTHOCTU. OlleHKa BEPOSATHOCTH COOBITHS
[IpakTueckoe 3aHsiTHE
Tema 13.4 Coneprxanue yueOHOro MaTepuasa

OK-02
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JluckperHas  ciydaiiHas
BEIMYMHA, 3aKOH  €e

Bunel cnywaiinsix BenuuuH. OnpeneneHue AUCKPETHOM ciy4yailHOW BEIMYUHBI.
3aKkoH pacrpeielieHus JTUCKPETHOM cllydailHoW BenuuyuHbl. Ee 4ucioBble

pacripeneneHus XapaKTePUCTHKH
KomOuHupoBanHoe 3aHsTHE
Tema 13.5 Coneprxanue yueOHOro MaTepuasia

3amaun MareMaTU4eCKOMH

Bapuanmonnsiii  psa.  [lomuron wactor u  rucrorpamma. CTaTUCTHYECKHE

CTAaTUCTUKHA XapPaKTCPUCTHUKHU psaa Ha6n}011aeme JaHHBIX
Komb6unnpoBanHoe 3anstue
Tema 13.6 IIpodeccnonanbHO-OPUEHTUPOBAHHOE coleprkaHue (compep:xaHue

CocraBienne TaOIUIl H
JarpaMM Ha MPaKTHKE

NPUKJIATHOTO0 MOIYJIs1)

[TepBuuHas 06pabOTKa CTATUCTHYSCKUX TaHHBIX. | padudeckoe Ux MpeacTaBiICHHE.
HaxoxaeHne cpeTHuX XapakKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX

[IpakTrueckoe 3aHsATHE

Tema 13.7

Pemenue 3a7ad4.
DJIEeMEHTBI
KOMOUHATOPUKH,
CTATHCTUKH ¥  TCOPHH
BEPOATHOCTEMN

Copep:xanne yueOHOTO MaTepuana

ONeMEHTBI KOM6I/IHaTOpI/IKI/I. CO6LITI/IG, BEPOATHOCTDH coObiTHs. ClOXEHHE U
YMHOKCHUC BepOHTHOCTeI‘/’I

KonTponbnas padora

Paznen 14. YpaBHeHus
U HepaBeHCTBa

Tema 14.1
PaBHOCHIBHOCTE
ypaBHEHUN U HEPABEHCTB.

Copep:xanne yueOHOTO MaTepuana

PaBHOCHIBHOCTE ypaBHCHI/Iﬁ U HCPABCHCTB. OnpeneneHI/m. OcHOBHBIC TCOPCMBI
PaBHOCHUJIBHBIX TI€PEXOAaX B YPABHCHUAX W HCPABCHCTBAX. O6HII/IC METOABI

OK-02

33




T @OEJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO/I’)KETHOE OBPA30OBATEJIBHOE CMK
,;@ _ VUPEXJIEHVE BBICILIETO OBPA30OBAHVAST PTYTUC
N «POCCUMNCKNN TOCYOJAPCTBEHHBIVI YHUBEPCUTET
TYPU3SMA U CEPBUCA»
PryTHUC Aucm 34

OOu1re MEeTOABI peleHus

pelleHUs YpaBHEHUM: MEPEeX0Jl OT PaBeHCTBA (DYHKIMIA K PaBEHCTBY apryMEHTOB
JUISE MOHOTOHHBIX (DYHKIIMI, METOJ Pa3liOKEHUs Ha MHOXXHTEIH, METOJ] BBEIICHUS
HOBOH NIepeMEeHHOM, (PYHKITMOHAIbHO-TPpaPUIECKUN METOT

Komb6unupoBanHoe 3ansrue

Tewma 14.2 Coneprxanue yueOHOro MaTepuasia
I'padpuueckuii meToz | O0mue MEeTObl pelIeHUs] HEPABEHCTB: MEPEX0]] OT CpaBHEHUS 3HAYCHUN (PYHKITHIA
pelieHus YPAaBHEHMH, | K CPaBHEHUIO 3HAYCHWH apryMEHTOB JJsi MOHOTOHHBIX (YHKIUH, METOX
HEPABCHCTB MHTEPBAIOB, (YHKIIMOHATBEHO-Tpadudeckuii metos. ['paduueckuii MeTo] pemeHus
YPaBHEHUI U HEPABEHCTB
KomOunupoBaHHoe 3aHsTHE
Tema 14.3 Copep:xanue yueOHOro MaTepuana
YpaBHeHUs u | Onpenenenne Mmonyis. Packpeitue Mmoxaynss mno ompeaenenuto. Ilpocreitmue

HEPaBCHCTBA C MOAYJIEM

YpaBHCHHUA U HECPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX MEPEXOJ0B B
OIMPCACIICHHBIX THIIAX ypaBHCHI/Iﬁ 1 HCPABCHCTB C MOJAYJIEM

KomOunupoBanHoe 3aHsTHE

Tema 14.4 Coneprxanue yueOHOro MaTepuasa

VYpaBHeHMs 1 | 3HaKOMCTBO ¢ napameTpoM. [Ipocreliniie ypaBHEHNsI U HEPABEHCTBA € TapaMeTPOM
HEPAaBEHCTBA ¢ | KomOuHMpoBaHHOE 3aHATHE

napaMeTpamu

Tema 14.5 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue

CocraBneHne u perieHue
po¢eCCHOHATBHBIX
3ajau c MTOMOIIBIO
ypaBHEHUH

NPHUKJIATHOTO MOLYJIs1)

Pemenne TekcTOBBIX 33124 MPO(ECCHOHATIBHOTO COAEPKAHUS

HpaKTI/I‘-ICCKI/IC 3aHATUA
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Aucm 35
Tewma 14.6 Copepxxanne yaeOHOT0 MaTepuana 2
Pemenue 3aj1a4. | OOuIre MeTobl PEIICHUS] YPaBHCHUH. YpaBHEHHS W HEPABEHCTBA C MOJIYJIEM H C
YpaBHeHust U | IapamMeTpaMu
HEpaBeHCTBA Vi
PaKTUYECKOE 3aHATHE

Koncyabranuun 4
IIpomexyTouHnasi arrecTanus (JK3aMeH) 24
Bcero: 273

|
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3. MeToauyeckne yKa3aHusl 10 NMPOBeIeHUI0 MPAKTHYECKUX 3aHATHIA/1a00paTOPHBIX
paodot

[Tpu peanuzanuu y4eGHOTO Mmpoiiecca Mo MaTeMaTHKE UCTIOIB3YIOTCS aKTUBHBIE (DOPMBI
paboThl, NpHU KOTOPHIX OOydYaromMecs BOBJEKAIOTCA B MAaTeMaTUYECKYIO JEATeIbHOCTb,
obOecrieurBasi TeM CaMblM IMOHMMAaHHME MATEMAaTHYECKOro MaTepHalla, pa3BUTHUE HHTEIIEKTa,
npuoOpeTeHNe MPAKTUYECKUX HABBIKOB, YMEHUU MPOBOAMUTH PACCYXKICHUS U JOKA3aTeNIbCTBA.
Hcnonb3ytores Kehc-MeToAbl, METO/Abl POEKTOB, METO/Abl PA3BUTHUSI KPUTUUECKOTO MBILIUICHUS
yepe3 YTEeHHE W MHUCHbMO, 3BPUCTHYECKHM, HCCIEeOBATEIbCKUI METO/bI, METOABl MOJYJILHOTO
00y4eHUsI.

JunakTruueckue MaTepHualbl MPEACTaBICHbI B BU/IE TECTOBBIX 33JaHUMN, KIH0UesblX 3a/ad,
MaTEeMaTUYECKUX TUKTAHTOB.

[IpodeccuonanpHass HampaBIEHHOCTh peanu3yeTrcs B Tpex (opmax: MpaKTHKO-
OPUEHTHPOBAHHBIC 33]1a4M, UHANBUIYaJIbHbIE IPOEKTHI U OMHApHBIC YpOKH. B Oomnbieit ctenenu
pacripocTpaHeHbl Takue THIbl 3aHATUN: KOMOMHHUPOBAHHOE, TEOPETUYECKOE U MpaKTUYEeCcKas
pabora.

[IpoBeneHne MPaKTUYECKUX 3aHATHI MMO3BOJISIET PEaTU30BaTh CIEAYIONINE AUIAKTUYECKUE TIeNn
U 3ajlauu:

1) ONTUMAJILHO COYETATh JIEKIIMOHHBIE 3aHATHUS C CHCTEMAaTHYECKON CaMOCTOSTENIbHOM
y4eOHO-TI03HABATEIbHON ACSITEIHHOCTHIO CTY/IEHTOB, MX TEOPETHUYECKYIO TTOJITOTOBKY C
MPaKTUYECKOM;

2) pa3BUBATh YMEHUs, HABBIKM YMCTBEHHOU PaOOThI, TBOPUYECKOTO MBIIIICHUSI, YMEHUS
UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJIs PEIICHUS MPAKTUYECKUX 3a/1a4;

3) dopMUpOBaTH YMEHHUE MCIOJIB30BaTh CIIPABOYHYIO, TPABOBYIO, HOPMATHBHYIO
JOKYMEHTAIMIO U CIIELIMATIbHYIO JTUTEPATYPY;

4) (hopMHUPOBATH Y CTYJIEHTOB MHTEPEC UCCIIECI0OBATEIHLCKON eATEIbHOCTH;

5) OCYUIECTBJIATh JUATHOCTUKY U KOHTPOJIb 3HAHUM CTYJIEHTOB IO OTAENbHBIM pa3ziesaM U

TE€MaM IPOTrpaMMBI.
Buabl npakTuyeckux 3aHATHI

[TpakTnueckass paboTa 3aKJIIOYaeTCsl B BBINOJIHEHWU CTYIEHTAaMH, I[OJI PYKOBOJCTBOM
npernojiaBaTesnsi, KOMIUIEKCa Y4YeOHBIX 3a/JaHUil HampaBlIEHHBIX Ha YCBOGHHME Hay4yHO-
TEOPETUYECKMX OCHOB Y4e€OHOW JUCIHUIUIMHBL, NPHOOpETEHUE MPAKTUYECKUX HABBIKOB
OBJIQ/ICHUS] METOAAMU MTPAKTUUYECKON pabOThl C MPUMEHEHNEM COBPEMEHHBIX MH(POPMALIMOHHBIX
U KOMMYHUKAIIUOHHBIX TEXHOJIOTMH. BblonHeHus mnpakTHuyeckod padoThl  CTYJIEHTHI
IIPOU3BOJAT B MMCbMEHHOM BHJIe. OTYET MPENOCTaBISETCS IPENOAABATENIO0, BEAYILIEMY JAHHBIN
npeamer.  Ilpaktuueckue  3aHATHA ~ CIIOCOOCTBYIOT — Oojiee  TNyOOKOMY — ITOHUMaHHIO
TEOPETUYECKOr0 MarepHuajga ydeOHOro Kypca, a Takke pa3BUTHIO, (OPMUPOBAHUIO H
CTaHOBJICHUIO PAa3JMYHBIX YpPOBHEH COCTaBIAIOMUX NPOPECCHOHATBHON KOMIIETEHTHOCTH
CTYJEHTOB.

Ha mnpakTthyeckux 3aHATHAX HMHTEpPEC IPEACTABISIET NMPUMEHEHUE KEWC TEXHOJIOTMI
(xeiic-cramu (case-stady), 3amayHbIi METOJI) — OCMBICIIEHHE, OOCYXKICHHE, aHaTu3 U IMOUCK
pelIeHUs] KOHKPETHOM CUTYAallMH, ONMCAaHUE KOTOPOU MPEACTABIEHO B KEHCE.

Kelic cocraBnseTcs o onpeaeaéHHbIM TPaBUIIaM:
e OmnuceiBaeTcs npoOIeMHas CUTYyalus, TpeOyrolasi pa3perieHus;
e DTa cUTyalus HE UMEET OHO3HAYHOTO PEILICHUS;
e IlpuBoautca Habop (aKTOB, HHCTPYMEHTOB, MO3BOJIAIOIIMX BHIPA0OTAaTh peEIICHUE
3a/1a4i;
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e Pemenue npobieMbl, ONMCAHHON B Kelice, TpeOyeT aKTUBHOI'O MCIOJIb30BAHUS TEX WIIU

MHBIX KOMIETEHLIUN, B TOM YHCIIE U IPUOOPETEHUS HOBBIX 3HAHUI UM YMEHUH.

Pabora ¢ kaxapIM KeHCOM TpeanojiaraeT MeNblii KOMIUICKC ICHCTBHM (TIOMCKOBBIX,
MPOEKTUPOBOYHBIX, HMHUTAI[MOHHO- MPAKTUYECKUX, pPe(IECKCUBHO- CaMOOLEHOYHBIX), YTO
obecrieunBaeT TPEHUPOBKY KOMIIETEHIIUH, 3HAYUMBIX JUIS po(hecCHOHATLHOTO
CaMOOMPEICICHHUS.

3.1. TeMaTuka M coJepkaHue MPAKTHYECKUX 3aHATHI

[IpakTuueckoe 3aHsTHE

Tema 1.3.

['eomeTpus Ha IMIIOCKOCTH

Conep:kanue:

Bunel nmiuockux (Guryp v ux miomas.

[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHU Ha MIIOCKOCTU

IIpakTHueckoe 3aHsaTHE

Tema 1.4

[TponieHTHBIE BBIUNCIICHUS

Conep:xkanue:

[TpocTblie MPOLEHTHI, pa3HbIe CIIOCOObI UX BhIYUCIECHUS. CII0XKHbIE TPOLICHTHI
IIpakTHueckoe 3aHsaTHE

Tema 1.5

YpaBHEHHs U HEPABEHCTBA

Conep:xanue:

Jlunelinble, KBa/paTHbIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA
[TpakTHueckoe 3aHsATHE

Tema 2.5.

[TapannenpHble, NEPIEHIUKYIISPHBIE, CKPEILNBAIOIINECS TIPSIMbIE
IIpogeccrnoHa/IbLHO-OPHEHTUPOBAHHOE COAEPKAHUE

AKcHOMBI cTepeomMeTpuu. llepneHAuKyIsIpHOCTh NMPSAMOM M IJIOCKOCTH, MapalljieIbHOCTb
JBYX IPSIMBIX, IEPIEHIUKYISIPHBIX IIOCKOCTH, MEPIEHIUKYISIPHOCTD MJIOCKOCTEN
IIpakTHueckoe 3aHsaTHE

Tema 3.3

ITpakTMKO-OPHEHTHPOBAHHBIE 331a4M HA KOOPINHATHON MJIOCKOCTH
IIpodeccnoHaATbHO-0PHEHTHPOBAHHOE COACPKAHUE

KoopaunatHasg 1UIOCKOCTH. BpIuncieHME pacCTOSIHMM M IUIOMafed Ha IUIOCKOCTH.
KonuuecTBeHHbIE pacueTsl

IIpakTHueckoe 3aHsaTHE

Tema 4.6

[Tpeobpa3zoBanre rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIMA

Conep:xanue:

Cxarue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKLIUH.
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[TpeoOpaszoBanue rpaukOB TPUTOHOMETPUIECKUX (DYHKITHI

[IpakTyeckoe 3aHsATHE

Tema 4.7

Onwucanue Nporu3BOACTBEHHBIX MPOIECCOB C MOMOIIBIO IPadUKOB (PYHKITHIA
IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME!

Mcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (YHKLUH B IPO(HECCHOHAIBHBIX 3a/1a4ax

IIpakTnyeckoe 3ansiTue

Tema 5.2

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI

Conep:xanue:

Brimoanenne pacucToB € INOMOIIBIO KOMIUICKCHBIX YHCCIL. HpI/IMepr HUCIIOJIB30BaHUA
KOMIUIEKCHBIX YHCEI

IIpakTH4yeckoe 3aHATHE

Tema 6.6

dusnyeckuil cMbICI NPOU3BOJHOMN B MPO(EeCCHOHANIBHBIX 3a/1a4ax

Conep:xanue:

Ouznyeckuil (MEXaHUYECKUH) CMBICI IMPOU3BOJHON — MIHOBEHHasi CKOPOCTh B MOMEHT
BpeMeHu t: v =S’ (t)

IIpakTH4yeckoe 3aHsATHE

Tema 6.10

HaxoxneHne onTUMaabHOro pe3yJibTaTa ¢ IOMOIIBIO TPOU3BOIHON B IPAKTUYECKUX 3a1a4ax
IIpodeccnonanbHO-0PHMEHTHPOBAHHOE COJCP/KAHME.

Hauwmensbiiee n Haubosbiee 3Ha4eHne PyHKIUN

IIpakTH4yeckoe 3aHsATHE

Tema 7.7

[Tpumepsl cummeTpuii B mpodeccun
IIpodeccnoHaAIbHO-0PHEHTHPOBAHHOE COACPKAHUE
CuMmmMmeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

IIpakTHueckoe 3aHsaTHE

Tema 7.8

ITpaBrIIbHBIE MHOTOI'PAaHHUKH, UX CBOMCTBA

Conep:xanue:

[TonsiTve MpaBUIIBHOTO MHOTOTrpaHHUKA. CBOWCTBA IPABUIIBHBIX MHOTOTPAaHHHUKOB

IIpakTHueckoe 3aHsaTHE
Tema 7.15
Kom0OuHanuu MHOTOrpaHHUKOB M T€J BpPALCHUS
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Conep:xanue:

KoMm0OuHanmumu reoMeTpuuecKux Tei

[TpakTHdeckoe 3aHsTHe

Tema 7.16

['eomeTpryeckre KOMOMHAIIMK HA PAKTHKE
Conep:kanue:

Hcnonp3oBaHne KOMOWHAIIMH MHOTOTPAaHHUKOB H  Tel
OPHUEHTHPOBAHHBIX 3a7a4ax

[TpakTHdeckoe 3aHsATHE

Tema 8.5

OnpenieneHHbI UHTErpaj B )KU3HU
IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COIEPKAHME:

Bpalll€HUA B  IIPAKTHKO-

['eomeTpuyeckuii cMbic onpeneneHHoro uarerpana. ®opmyna Hetotona - Jleiitbnuna.
Pemenne 3amau Ha NpuUMEHEHHE HHTErpaja sl BBIUMCICHHS (PU3NYECKUX BEIUYHH U

Iomanaeu

[IpakTrueckoe 3aHsTHE

Tema 10.2

Pemenue nokazarenbHbIX YpaBHEHUN U HEPABEHCTB
Conep:xanue:

Pemienne mnoka3arenbHBIX YpPAaBHEHMM METOAOM YpaBHHMBAHUS I0Ka3areled, METOAO0M

BBEJICHUS HOBOM TIEpPEeMEHHOM, (PyHKUMOHAJIBbHO-TpapUUeCKUM MeToJoM. Pemienue

MOKa3aTeIbHbIX HEPABEHCTB
[IpakTuueckoe 3aHsTHE

Tema 11.6

Jlorapudmsl B mpupoJie ¥ TEXHUKE
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COEPKAHUE!

[Tpumenenue norapu¢ma. Jlorapupmuueckass crnupaib B mnpuponae. Ee Maremaruueckue

CBOMCTBA

IIpakTHueckoe 3aHsTHE

Tema 12.2

Onepannu ¢ MHOKECTBaMHU
IIpodeccnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE!
Onepannu ¢ MHOKecTBaMU. PellieHne npukiaaHbIx 3a1a4y
[IpakTrueckas 3aHsATHE

Tema 12.3

I'padbr

Conep:xanue:

[Tonsitue rpada. Cesa3ubIii rpad, AepeBo, IIUKI Ipad HA MTOCKOCTH

[TpakTHdeckoe 3aHsATHE
Tema 13.3
BepositTHOCTB B podhecCHOHATBHBIX 3a/1a4ax
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IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COEePKAHUE!

OtHocuTeIbHAST YacTOTa COOBITHS, CBOWCTBO €€ YCTOW4YMBOCTU. CTaTHCTUYECKOE
onpeenaeHue BeposTHOCTU. OLieHKa BEPOSITHOCTU COOBITHUS

[IpakTuueckoe 3aHsTHE

Tema 13.6

CocraBieHue TabauI ¥ [uarpaMM Ha MpakTUKe

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHNE

[lepBuunas o00paboTKa CTaTHCTUYECKUX JaHHBIX. ['paduueckoe UX MpeAcTaBICHHE.
Haxoxxnenue cpefHuX XapakTepUCTUK, HAOII0AaeMbIX JaHHBIX

[IpakTueckue 3aHATHS

Tewma 14.5

CocraBneHue U penieHrne npodheccuoHaIbHbIX 3a/1a4 C MOMOIIBI0 YpaBHEHUN
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME

Perennie TekCTOBBIX 3a71a4 TPO(HECCHOHATBHOTO COAEPIKAHUS

[TpakTHueckoe 3aHsATHE

Tema 14.6

Pemenue 3amau. YpaBHeHUS M HEpAaBEHCTBA

Conep:xanue:

OO0mue MeToapl pElICHHsS YypaBHEHUH. YpaBHCHHWS W HEPAaBEHCTBA C MOJIYJIEM U C
napaMeTpamMu

4. ®oHA OLEHOYHBIX CPEICTB JUCIUNINHBI

4.1 KoHTpOJIb M OLIEHKA Pe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON MUCIUTIIMHBI
pacKpbIBalOTCA Yepe3 AUCIUILTHHAPHBIE Pe3yabTaThl, HApaBICHHbIE Ha (OPMUPOBAHHUE OOIIMX
KOMIIETEHIIMH M0 pa3ieNaM U TeMaM COAepKaHUs y91eOHOro MaTepHana.

Ko xomnerenuun Pa3nen/Tema Tun oleHOYHBIX MEepPONIPUSATHS

OK-02 Bce pazmensr TectupoBanwue

YcTHBII onpoc

MaremaTuuecKuid JUKTAHT
NunuBuayanbHas cCaMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yabTaToB
MPaKTUYECKUX padoT

3amuTa TBOPUECKUX paboT

3aiuTa MHIMBUYyaJIbHBIX IPOEKTOB
KonTponbhas pabora

Brinonnenue 3x3amMeHamOHHBIX
3aJaHuN
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4.2. KOHTPOJIbHO-U3MEePUTEIbHbIE MATEPHAJIBI BKJIIOYAIOT:
4.2.1. 3apaHus 1J1sl OEHKH 3HAHUH M YMEHMH ISl BXOJHOT0 KOHTPOJISA

BxoaH0#1 KOHTPOJIb COCTOUT W3 3aJaHMM, B3SATHIX M3 OTKpbITOro 6anka OI'D u BIIP mo
MareMatvuke. Ha BhIoTHEHWE 3aMaHUil BXOJHOTO KOHTPOJS jgaercs | akamemuueckuii yac (45

BX0aHO# KOHTPOJIb COCTOMUT MX 2-X YacTei: 00s3aTeIIbHON U JOTIOTHUTEIIHHOM.

OOs3aTenbHas YacTb COACPKUT 3aJaHUS MHUHHUMAJIBHOTO O0S3aTEIBHOTO  YPOBHS,

JOIIOJIHUTCIIbHAA 4aCTh — OoJiee CI0KHBIE 3aJaHus.

[Tpu BINOIHEHUHU 3a4aHUN TpeOyeTCs MPEACTABUTh X0/ PELICHHs M YKa3aTh MOJTY4YEHHbII
otBeT. IIpaBuibHO BBINOMHEHHOE 33aHue U3 00s3aTeNbHOM YacTH OLCHMBAETCS B OJUH Oall;
NPaBUIBHOE BBITIOJHEHUE 3aJIaHUI JIOMOJHUTEIBHON YacTH olleHUBaercs 3 Oamuiamu wiam 1-2

OajIaMH 3a YaCTUYHOE PCUICHUC.

EaJIJII)I, IMOJIYYCHHBIC 3a BCC BBIIIOJITHCHHBIC 3aaHWs, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemkxka

Yucno o6annoe,

Heo0x00umoe 0111 noJIy4eHUs1 OMMEmKU

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

Ilpu pewenuu 3ad0anun 1-4

npeo./'IOJl(’eHHblx.'

3adanun 6x00H020 KOHMPONA

Oo0a3aTeIbHAs YACTh

3anuuwiume npaBqubelﬁ omeem U3

1. (1 6amm) Packpoiite popMyy COKpaIieHHOTO YMHOKEHUS a?-b%
A) a%>-2ab+b? B) (a-b)(a+b); B) a®+2ab-b% I') (a-b)(a-b)

2. (1 6ann) [Inomaap TpeyroabHUKA BEIUKCISIETCS 110 hOpMyIie:

A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

A)0,4;5)0,5;B)0,6;T)0,7

10 5?

3. (1 6amm) Kakoe u3 cienyromumx 4uces 3aKI0YeH0 MEXKY YUCIIaMu 17 4 8

uemaslpex

4. (1 6ann) Jansl rpaduxu pynkumii. Kakas popmysna coorBercTByeT rpaguky 3):

1)

(o]

2)

3)
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1 6 9
V= —X— 2 y=——

A2 gy =% —8x+1ly, X; 1) y=x+5.

Ilpu évinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus U NOJIY4EeHHbLIL Omeem.
1 11

5. (2 6amra) Beraucnure: 2 5

6. (2 Gamra) Pemure ypaBHEHHE X2-7x+10=0. Eciu ypaBHEHHE HMeEET 0oJjiee OJIHOTO
KOpH$, B OTBET 3allMIINTE MEHBIIUI U3 KOPHEH.

7. (2 6anna) [ns pemonTa Tpedyercs 57 pynoHoB 00oeB. Kakoe HauMeHblee KOJIUYECTBO
nmavyek OOOMHOTrO KIes HYKHO Il TaKOTO PEMOHTa, ecinu | rmayka Kies paccuyuTaHa Ha 5
pYyJIOHOB?

8. (2 6ama) Beicora BH mnapannenorpamma ABCD genut ero cropony AD Ha oTpesku
AH=2 u HD=32. [uaronans mnapamieiorpamma BD paBua 40. Haligute momanb
napajuieJorpaMma.

JdonmoHuTEJIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHbLI
omeem.

9. (3 6amna) Ppi00s10B pOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHUE BBEPX IO
TEYCHHIO PEKH, 3aTEM OPOCHII SIKOPh, 2 Yaca JIOBWJI PbIOy U BepHYJICS 00paTHO 4epe3 5 4acoB OT
Hayaja myTemiecTBua. Ha xkakoe paccTosHMe OT MPUCTaHU OH OTIUIBLI, €CIIM CKOPOCTh TEUCHUS
peKu paBHa 2 KM/4, a COOCTBEHHasi CKOPOCTb JIOJKU 6 KM/4?

ITAJIOHBI OTBETOB:

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

4.2.2. 3agaHus 1J1s OLlEeHKH 3HAHUI U YMEHUH Il TEeKYIero KOHTPOJIs

Tekymuii KOHTPOJb MPOBOIATCS BO BpEMS AYJIUTOPHBIX 3aHATHA MO MaTEMAaTHKE B
COOTBETCTBUU C Yy4eOHBIM IMIaHOM M paboueld mporpammbl O]l «MaremaTuka» O BCEM
pasgenam mporpaMmbl. TeKymuid KOHTPOJb COCTOMT W3 JABYX YACTEH: TEOPETUYECKOU U
npakTudeckoi. [Ipu aTom oOyuaroniuecs moxy4aroT IBe OTMETKH.

Teopernueckas 4acTb IPOXOTUT B (POpME YCTHBIX OTBETOB: OOYyYArOIIHECs BBITSATUBAIOT
MATh KapTOUEK C BOMPOCaMH, JAIOT TOJHBIM OTBET (CO CIHUCKOM BOIPOCOB OOydJaromuecs
3HAKOMSTCS B Hauayle N3y4eHHs pa3iena).
IlIkana nepesooa 6annoe ¢ ommemKku no NAMUOAITLHOU CUCEMe

Ommemxka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5
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3amaHus MPaKTUYECKOM 4acTH (KOHTPOJIbHbIE PabOThl) YACTUYHO B3SITHI U3 OTKPBITOTO
6anka EI'D u BIIP no maremaruke.

Ha
MHUHYT).

BBINOJIHEHHE KOHTPOJIBHON paboTHI MO0 MaTeMaTuke faercss 1 akajpemudeckuit gac (45

KontponbHas pabora cOCTOMT UX 2-X yacTeil. B mepBoii yactu mpejyiaraercsi BHITOIHUTD 4

3aJaHus

— BBIOpaTh MNpaBUIBHBIA OTBET M3 YEThIpeX IMpeasiokeHHbIX. Bo BTOpoil uactu

IpeJIaraeTcst BHIIOIHUTE 6 3aJaHUi — OOPMHUTE XOJ1 PELICHHUS U 3alUCaTh MTOJy4YEeHHBII OTBET.
3a mpaBWIBHOE BBIIOJHEHUE JHOOOTr0 3aJaHMs MEpBOM 4YacTH OOYYarOIIMICS HOJIy4aer
onuH Oamna. [IpaBuiabHOE BBIOJHEHHUE 33aJaHUN BTOPOW YacTH OIleHHMBaeTcs 2 Oammamu win 1
0aJuI0M 3a YACTUYHOE PELICHHUE.
baiiel, oy4eHHBIe 3a BCE BBIIOJHEHHBIE 33/IaHUSL, CYMMUPYIOTCSI.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANTLHOU cucmeme

Ommemka Yucno o6annos,

Heo0xo00uMmoe 01 ROJIy4Y€HUA OMmMemKu

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

NS

o

Ilpsamvie u nnockocmu, KOOPOUHAMBL U BEKMOPbL 8 NPOCMPAHCIMEE
Teopernyeckue BONPOCHI:
Cdopmynupyiite Teopemy [Iudaropa.
[Tepeuncnure ocCHOBHbIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncnure criocoOb! 3a1aHUS TNIOCKOCTH.
[Tpomomxure Tteopemy: «Ecnmm omHa M3 JABYX — HapajUleNbHBIX — HPSIMBIX
HNEPIEHINKYIAPHA IIIIOCKOCTH, TO...)».
[Tponomxute Teopemy: «Ecnu aBe nmapaniesnbHble IUIOCKOCTH NEPECEKAIOTCS TPEThEH,
TO...».
Cdopmynupyiite onpeieneHue 1ByrpaHHOro yria.
PackpoiiTe moHATHE «YTOJ MEXIY MPSIMBIMI.
[lepeuncnuTe B3aMMHOE PACTIONIOKEHUE JIBYX MPSMBIX B IIPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCS MapajljieIbHBIMU B IPOCTPAaHCTBE?

. Kakue npsimple Ha3bIBAIOTCS CKPEILMBAIOIUMUCS B IPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS NEPIIEHIUKYIIPHBIMU B IPOCTPAHCTBE?

. Ilepeunciire B3aMMHOE PACIIOIOKEHHUE NPSAMOU U IIJIOCKOCTH B IIPOCTPAHCTBE.
. PackpoiiTe MOHATHE «YyTOJl MEXAY IIPSAMOMN U INIOCKOCTBIO.

. Packpolite moHsATHE «I1apauIeIbHOCTD MPSAMOM U INTOCKOCTH».

. Packpolite moHsATHE «TIEPIEHIUKYISIPHOCTD MPSAMOU U IIIIOCKOCTH.

. Ilepeuncinure B3auMHOE pacIIONIOKEHNUE JBYX INIOCKOCTEN B TPOCTPAHCTBE.
. PackpoiiTe MOHITHE «YT0JI MEXAY ITOCKOCTSIMU.

. Packpolite moHsATHE «I1apajuIeIbHOCTD IIIIOCKOCTEMN.

. Packpolite moHsATHE «TIEPIIEHINKYISIPHOCTD INTIOCKOCTEN».

. Kak HaiiTu paccTostHie OT TOUKH /10 IPSIMOIi?
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21. Kak HaliTH pacCTOSIHUE MEXTy IPSIMBIMH?

22. Kak HaliTH pacCTOSIHUE MEXY IJIOCKOCTSAMU?

23. TIlponomkute onpenencaue: «llepneHANKyIsSIp — 3TO...».

24. Tlponomxkute onpenenenune: «HakmoHHas — 3T10...».

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

26. Ilepeuncante CBOKWCTBA MapajuIeILHOTO IPOSKTUPOBAHUS.

27. VI3 9ero cocToUT MPSMOYTOJbHAS CHCTeMa KOOPJMHAT B IPOCTPAHCTBE?
28. Ecnu TouKa JIeXKHT B IJIOCKOCTH XY, KaKas KOOpPJAWHATA Y Hee HyleBas?
29. [IpuBeaute mpuMep KOOPAUHAT TOUKU A, KOTOpast JIEKUT HA OCH Z.

30. PackpoiiTe MOHATHE «BEKTOP.

31. Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTHHEAPHBIMU?

32. Kakue BeKTOpHI HAa3bIBAIOTCS NEPIICHAUKYIISIPHBIME?

KonTpoabLHas padora
IlepBas yacTh
Ilpu pewenuu 3ad0anuni 1-4 3anuwiume npaGUIbHBIL OmMEem U3 UYemblpex

npeo10HCceHHbIX.

1. (1 6amwn) Pacmmdpyiite kpaTKyio 3amuck: a€ .

A) Touka a IpUHALIEKUT II0cKocTH [3; B) Touka @ mpuHaIexuT psaMoii 5; B) npsmas a
npuHaIexuT mwiockoctu f3; ') mpsiMas a nmepecekaeT mIockocthb 5.

2. (1 6amn) [psmeie AB u C]] ckpemuBarotcsi. Kakoe pacnonoxenue umerot npsmbie AC

u B/I?
: A) mapannensHsie; b) neprnenaukynspusie; B) ckpemupatores; ') nepecexarorcs.

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

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

4. (1 6amn) Hanmsl touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoil kKakoro oTpe3Ka
spisieTcst Touka M(0,3,4)?

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

Bropas yactb

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

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M mpoBeneHbl napajiiefibHbIe
npsMble, epeceKarolIne HEeKOTOPYIO MIIOCKOCTh B Toukax Aj, B1 u M. Haiinute nnny otpeska
MM, eciu oTpe3ok AB He nmepecekaeT miockocTh U eci AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) IIpsmeie AC, AB u AJl nonapHo neprnenaukynsapasl. Haiiaure otpezox CJI,
eciim AB=5 cm, BC=13 cm, A/I=9 cwm.

7. (2 Gamma) (2 Oamma) Jlawer Bektopbl a(-6,0,8) , B(-3,2,-6). Haiigute ckanspHoe
MIPOU3BE/ICHNE BEKTOPOB.

8. (2 6anna) Haueptuts ky0 ABCIA1B1C1/13. [Toctpouts Touky KEAB, Touky MEJI/;C,
otpe3ok PEEA;1B;C;.
9. (2 6ama) [Tpn KaKuX 3HAYCHHSIX 71 BEKTOPHI A (4,1,2), B(1,2,n) nepreHauKyIapHb?
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10. (2 ©Oamma) Odopmure auct Oymarn A4 BEpTUKAIBHBIMH, TOPHU30HTAJIbHBIMH,
HAKJIOHHBIMH JIMHUSMU, HUCIIOJIb3YyS Pa3HbIC IBETOBBIC OTTCHKH.

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHus
OtBer B B A B 7,1 15 -30 - -1 -
Ocnogvt mpuzonomempuu. Tpuzonomempuueckue pyHKyuu
Teopernyeckne BONPOCHI:
1. Yemy paBeH yroj B OAUH pajguan?
2. B kakux 4eTrBepTAX TPUTOHOMETPHUYECKOTO Kpyra (yHKIHS y=SinX HpUHUMAET
HOJIOKUTEbHbIE 3HAYSHUS?
3. B kakux ueTBepTAX TPUTOHOMETPUYECKOIo Kpyra GyHKLHUs y= COSX IPUHUMAET
OTpHILIATENIbHbIE 3HAYECHUS?

4. [Tponomxute onpenenenue: «CUHYC OCTPOro yria — 3T0...».

S. [Tponomxute onpenenenue: «KocuHyc 0CTpoOro yria — 3To...».

6. [Tponomxute onpenenenue: «TaHreHe ocTPOro yria — 370...».

7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8. Yemy paBHO npou3BeaeHue (gx*ctgx?

9. Yemy paseH Sin(2x)? Chopmynupyiite NpaBUiIo BHIYUCICHHS.

10.  Yewmy paBen C0S(2x)? ChopMynupyiiTe IpaBUIIO BEIYHCICHHUS.

11.  Tlepeuucnaute TPUTOHOMETPUUECKHE (PYHKIINU, YKAKUTE UX MTEPUOIBL.

12. Yemy paBeH nepuoa GyHKIHU Y=COS(4X)?

13.  emy paBeH nepuoj GpyHKIHHA y=cos(x/4)?

14.  Onpenenurte obnacth 3HaueHUs QyHKIMH y=3c0s(5X)?

15.  Tlepeuncnure criocoObI peHIeHUs] TPUTOHOMETPUIECKUX YPaBHEHHM.

16.  Packpoiite anropuT™m pemeHHus OJHOPOAHBIX TPUTOHOMETPUUYECKUX YpaBHEHUIl

MEPBOro nopsaaka.
PaCKpOﬁTe AITOPpUTM PECIICHUA OAHOPOIHBIX TPUTOHOMCETPUUCCKHUX ypaBHeHI/Iﬁ
BTOPOTO IMOpsAJIKa.

17.

KountpoasHas padora
IlepBast yacTh

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLl OMEEM U3 YeMvlpex nPeonoHceHHbIX.

AB
1. (1 6amn) B AABC COSCZE. Kakas u3 cropon sinsteTcst runorenysoii AABC?

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

2. (1 6ay) Yriom kakoit ueTBepTH saBisercs yroia a=410°?

A) I; B) II; B) I, T) IV.
3. (1 6amn) Kakue u3 GyHKIMI SBISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
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4. (1 6amn) Ilepuoa pyHKIMM y=Sinx?
A)n/2; B)2xn; B)4m; ')

Bropast yacrThb

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

. T Vi
5. (2 6amna) Beraucnute: sin > + COoS —.

y V2 : V2
6. (2 6anna) Haiinure 3nauenue Boipaxenus 4arccos— - 4arcsin(— —)

o] (o]
7. (2 6anna) Halinure 3HaueHNe BbIPAKEHUS Ttg 13" -tg 77",

1
8. (2 6amna) Pemute ypaBHEHHE COS X = p. 3anuImnTe HAMMEHBIIHNHN MTOJ0KUTETbHBII

KOpPCHb YpaBHCHU:.

9. Pemmre ypasHenwue Sin® x - 4 sin x + 3 =0.

10. ITocTpoiite rpaguk TPUTOHOMETPUUIECKOH QyHKIIHH Y=2 SIiNX

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHus
OTBeT b A B b 1 21 7 /3 7/2+27n,

neZz
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Ilpou3eoonas u nepeooodpasznan hynkyuu

Teopernuyeckue BONPOCHI:

1. [Tponomxkure onpenenenue: «lIpousBonnas — 3to...».

2. Packpolite reoMeTpU4eCcKUi CMBICII IIPOU3BOJHOMN.

3. Packpoiite hu3ndeckuii CMBICI TPOU3BOTHOM.

4. [lepeuncnure npaBuiIa BEIYUCICHHS TPOU3BOIHBIX.

5. Yemy paBHaA TPOU3BOHAS CTEIIEHHON QyHKIIUN?

6. YeMy paBHa IPOU3BOIHAS IPOU3BEICHUS?

7. Yemy paBHA IPOU3BOIHAS YACTHOTO?

8. Uemy paBHA MPOU3BOIHAS CIIOKHON (YHKITUU?

9. CdopmynupyiiTe npu3Hak Bo3pacTaHus (PyHKIUU.

10.  Cdopmynupyiite npu3HaK yObIBaHUS (PYHKIINH.

11.  CdopmynupyiiTe npu3HaK TOYKH MaKCUMyMa (QYHKIIUU.

12. CdopmynupyiiTe mpu3HaK TOYKH MUHUMYMa (YHKIIHH.

13.  CocraBbTe aNrOpuTM pELICHUS 3aJady Ha HAXOXKJIEHUS HauOONBIIET0 U
HAUMEHBIIIETO 3HAUCHUS (YHKITMH HA OTPE3Ke?

14.  CocraBbTe aNrOpUTM UCCIEIOBaHHUS U TMOCTpoeHHs] Tpaduka GYHKIUH C
MTOMOUIBIO TPOU3BOIHOM.

15.  TIpomomxkute onpenencuue: «Dynkuus F(X) Ha3biBaeTcs ...».

16. Packpoiite reoMeTprYeCKUi CMBICI ONIPEIEICHHOI0 UHTETpaa.

17.  Tlpomomxwute omnpenenenue: «KpuBoauHeiHas Tpanemus — 3T0...».

18.  Cdopmymupyiite hopmyiy HeroTona-JIeiiOnuma.

19. B 4em 3akmrogaercs oOuuii Bua Bcex MepBooOpa3HbIX?

20.  Ilepeuncnure mpaBuiIa BEIYUCICHHS] HHTETPAJIOB.

KonTpoabHas padora
IlepBas yacrTb
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npaguibHbLL OMEEN U3 YEMbBIPEX NPEOIOHCCHHDIX.
1. (1 6amr) Yemy paBHa IPOM3BOIHAS (YHKIMH y=2X"?
A)y=5x;B)y=6x;B)y=6;1) y'=6x2.
2. (1 6ann) [1o xakoit U3 GopMyJ1 BEIUKCISETCS IPOU3BOIHAS YACTHOTO?
L, ., , uy - u'v—uv’ . ,
A) (uhv)=u+v"; B) (uv) =u'vtuv’; B) () = ———: D(f{e(x)) = (g(x))*g'(x).
3. (1 6amn) Pemmre ypasrenue f(x)=0, eciu f(x)=3x" — 6x +4. Bribepute OTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6ayur) O6mHMit BU Beex mepBoooOpa3HbIx s f(x)=sSinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
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Bropas yacth

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYUEHHBLI OMEEN.
5. (2 Oamwra) MarepuanpbHasi TOYKa JIBIDKETCA MPSMOJIMHEHHO 10  3aKOHY

x(t) = a0
4 (rne x— paccTrossHHE€ OT TOYKH OTCueTa B MeTpax,t— Bpems B
CeKyHJIaX, M3MEPEHHOE C Hayala ABIKEHHsS). B kakod MOMEHT BpeMeHHM (B CEKyHAax) ee

CKOpOCTh Obl1a paBHa 5 M/c?
6. (2 6amra) Ha pucynke nzobpaxén rpapuk ¢pynkuuu Y= f(X) u xacareapHas Kk HeMy B

TOYKe ¢ abcuuccoit Xo. Haiinure 3Hauenue npousBogHoit Gpynkuuu f(X) B Touke Xo.
YA

7. (2 6anna) Pemmte HEpaBeHCTBO: x%-16 <0
8. (2 Oamma) Ha pucynke wuzobpaxen rpadux ¢yukuuu Y=f(X), ompenenénnoit Ha
unrepBaie (—3; 11). Haiinute nanmenpiee 3nauenne Gyakuuu f(X)ua orpeske [2; 9,5].
]

A y=flz)
M
T AR
3 " =
) / ‘-,l 11
AN '\l[

9. (2 6anna) Ha pucyHnke u300paxén rpaguk HEKOTOPol GpyHkmu Y — f(x) (mBa myda ¢
oOuieil HayanpHOM ToukoM). Ilonb3ysick pHUCYHKOM, BBIUMCIINTE F (8) —F (6), rje F (x)_

0JIHA U3 MEPBOOOPA3HBIX (PYHKLIUU J(x).
YA

Lo}
o

=y

o 1 T 8
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10. (2 OGamra) dupme «/luzaitH+» BBIEIAIOT Y4YacTOK 3eMid IwUiomanaso 100 M2,

[Ipennarator 4yeTbipe ydacTka pasHbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kako# yuactox
o100puT aupextop pupmel «JluzaitH+»», yYUThIBasi, YTO HEOOXOAUMO OyAET MOCTaBUThH 3a00p
10 IepUMeTpy?

9TaI0HBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3aaHuS
OtBet r B A b 8 1,25 (- -3 12 10x10
4,
4)

Mmuozocpannuxku u mena epawieHus
Teopernyeckne BONPOCHI:

1. IIponomxure onpenenenue: «MHOTOIPaHHUK — 3TO. ...

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

3. [Tponomxure onpenenenue: «l[IpaMoyronapHbIii napauieaenunes — 310. .. ».

4, [Iponomxkure onpenenenue: «Kyd —3T0...».

S. IIponomxure onpenenenue: «Ilupamuna — 3t0...».

6. Cdopmynupyiite CBOWCTBO O MPOTUBOJIESKAIINX TPAHAX MapauIeIeUIe/a.

7. CdopmynupyiiTe CBOWCTBO O JUArOHASIX MapauIeIeHIIeaa.

8. Chopmynupyiite CBOHCTBO 0 JUAroHaIM U JIMHEMHBIX pa3Mepax MpsiMOYroJIbHOTO
napajulieenunena.

9. Kakas npusma Ha3bIBaeTCs NpIMOt?

10.  Kakas npusmMa Ha3bIBaeTCs MPABUIBHOMN?

11.  PackpoiiTe MOHATHE «IIPABUIIbHAS TUPAMUIA».

12. Yo Takoe anodema npaBUIbLHON MUPaMUIbI?

13. B ueM omimunme NOJHOM NOBEPXHOCTH MPU3MBI OT IOJHOM IOBEPXHOCTH
nupamubl?

14. CoopmynupyiiTe TeopeMy O BBIYMCIECHUU OOKOBOW IOBEPXHOCTH MNPSMOI
IIPU3MBL.

15. CdopmynupyiiTe Teopemy O BBIUYHUCICHUU OOKOBOW MOBEPXHOCTH MPABHIIBHON
OUPaMUJIBI.

16. HazoBure mpenmersl u3 Bamiedl npogecCHOHaNbHON JESTENbHOCTH, KOTOpHIE
UMEIOT (HOPMBI MHOTOIPAaHHHUKOB.

17.  Tlponmomxwure onpenenenue: «lumuHap —31o...».

18.  Ilponmomxure onpenenenue: «Konyc —ato...».

19.  Ilponmomxwure ornpeesneHue: «Y Ce4eHHbIH KOHYC — 3TO...».

20.  IIpomomxwure onpenenenue: «lap —370...».

21.  Yro sBNsieTCs BBICOTOM YCEUEHHOTO KOHYyca?

22. Yo sBIAETCS OCEBBIM CEUCHUEM IIIIMHAPA, KOHYCa, YCEUSHHOTO KOHYca, mapa?

23. [lepeuncante enUHUIBI ©3MEPEHUSI IIJIOMIAI1, 00BeMa.

24, Yemy paBHO OTHOIICHHE TUIOMAJEH TMOBEPXHOCTEH TMOMOOHBIX (GUTYyp B
IIPOCTpaHCTBE?

25.  Yemy paBHO OTHOIIIEHHE 00BEMOB MOJOOHBIX (GUTYP B MIPOCTpaHCTBE?
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26.  HaszoBwute npeaMeTsl U3 Baliel NpopecCHOHANBHOMN NeSTETbHOCTH, KOTOPbIE

UMEIOT (DOPMBI TEJ BpAICHHS.

KonTpoabLHuas padora

IlepBas yactb
Ilpu pewenuu 3adanuii 1-4 3anuwiume npPasuNbHLIL OmMEem U3 UYemovipex

nPeONoHCEHHDBIX.

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

A) B Mmerpax; b) B kyOuueckux metrpax; B) B kBampaTHbIX MeTpax; ') B JByrpaHHBIX
rpagycax.

2. (1 6ann) [1nomaap MOTHON MOBEPXHOCTH MPU3MBI BBIYHUCIIAETCS 1O (hopmyie:

A) S =S060k + 2 Socy.; B) SO0k =Pycy*H; B) S=B060k + S Spcy; ') SO0k =2P o *H.

3. (1 6amr) Yro siBIsieTCA OCEBBIM CEYEHHEM KOHYyca?

A) paBHOOEIpEHHEBIN TpeyTroNbHUK; b) paBHOOepenHas Tpanenus; B) npsMoyronbHuk; I)
MPSIMOYTOJIbHAS TPAMelus.

4. (1 6ann) Kakas ¢urypa momydaercss mpu BpalleHUH MNPSMOYTOJIBHOTO TPEYrojJbHUKA
BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

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

Bropas yactb
Ilpu evinonnenuu 3a0anuii 5-10 3anumiume x00 peuwieHus u NOJIY4EeHHbLIL OMEem.
5. (2 6anna) PeOpo ocHOBaHMS MpaBUIIBHON TPEyroabHOW mHpaMuibl 3 M, arnodema 6Mm.
HatiguTre miomaas 00KOBOW MOBEPXHOCTH MTAPAMHUJIBI.
6. (2 6ayna) JIBe cTOpoHBI MapajuiesiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiiaute GOMBIIYI0 CTOPOHY MapajienorpaMmma.

a4

7. (2 6anna) [IpsAMOYroJpHUK CO CTOpOHAMHM 8 ¢M M 3 CM Bpalaercs BOKPYr Oouiblieil
croponbl. Haiinute o0beMm, miommaam O0KOBOM U MOTHOM MOBEPXHOCTEH MOTYyYEHHOTO Tea.

8. (2 Oamma) Haiimute 00BEM MHOTOTpaHHUKA, H300paXEHHOTO Ha pHUCYHKE (BCe
JIBYTpaHHBIC YTIIBI IPSMEIE).

9. (2 6amna) Knnenty HE0OX0AMMO, YTOOBI B KOMHATE 0053aTeIbHO MPUCYTCTBOBAIH O0OHEMHBIE
9JIEMEHTHI JIeKOpa IWIMHApUYIecKor ¢opmel. [locTpouTh W3 OyMard MoJenb IMJIMHIPA.
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PazMepbl a1 TOCTpOCHHS BBIOpATh CaMOCTOSITEIBHO, C YYETOM TOTO, YTO COOTHOIICHHE
paanyca K BBICOTE JIOJIKHO OBITh 1:2.

10. (2 6amra) Paccuntarh KOJIMYECTBO 2-X KHUJIOTPAMMOBBIX OAHOK KPAacKH H%’)KHO KYIUATH IS
OKpalllMBaHUs WIMHIPUUYECKOTO cBoja noasaia. Pacxon kpacku 100 r va 1 m°. Cuurats n=3.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3alaHusA

OtBer b A A A 27 17 72 87 - 3

Cmenennasn, noxazamenvHas u a02apumudeckan Qynkyuu

Teopernyeckue BONPOCHI:

1. Cdhopmynupyiite onpenesneHue cTeneHHoN QyHKIMH.

2. [lepeuncnure cBOIiCTBa CTENIEHHON QPYHKIINU

3. Cdhopmynupyiite ornpeneneHue nokazaTeabHOU QyHKINH.

4. [lepeuncnure cBoiicTBa MoKa3aTeNbHON QYyHKINN

S. Cdopmynupyiite onpenenenue sorapuMuieckoil GyHKIUH.

6. [lepeuncnure cBoiicTBa lorapupmMudeckon QyHKINN.

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

8. Uemy paBeH jorapu@m npou3BeaeHUs?

9. Yemy paBeH jorapugm yacTHoro?

10.  IlpuBeaurte mpuMepHl JOrapuPMUIECKON CIUPATH B MPHUPOJE U B OKPYKAIOIIEM
MUDE.

11. Ha 4ro HeoOxoauMO OOpaTUTh BHUMAaHHWE IMPU PEIICHUH HPPALUOHAIBHOIO
YpaBHEHHUS YETHOM CTENEHN?

12. Yemy paBeH KOpEHb YETHOM CTENEHU U3 oTpuLaTeabHoro yncna? Ipuseaure
IpUMep.

13. Yemy paBeH KOpEHb HEYETHOW CTENEHW W3 OoTpuuarenpbHoro uucia? Ilpusenure
IpUMep.

14, Ha uro crtourT O0OpaTuTh BHHUMAHUE TMPH PELIEHUH JorapuPMUUYECKUX U
UppalMOHAIBHBIX, APOOHO-PALMOHATIBHBIX YPABHEHUN U HEPABEHCTB?

15. B uem 3akitouaeTcs rpaduuecKuii crnocod penieHus: ypaBHeHHH.

KonTpoasHas padora
IlepBast yacTh
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Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHLLL OmMeem U3 UYembvlipex
NPeONoHCEHHDIX.

1. (1 6amn) Mexny KakuMy JBYyMsI HaTypaibHbIMU YHCJIAMU HAXOAUTCS YU CIIO 3\/ 192

A)19u20;b)2u3;B)18u19;I") 3 u4.

2. (1 6ann) Ha pucynke uzobpaxén rpapuk gpynkuuu suaa f(x)=a”. Haiinure 3HaueHue
f(2).

fix)=a"

= T
-

O 1. %
A) 25.;b) 5; B) 32; I') HeT BepHOTO OTBeTA.

3. (1 6amn) Kakas u3 ¢yHKIMII BO3pacTaroT Ha Bceil 00JacT onpeeneHus?
A) f(x)=logs X; B) f(x)=0,7%; B) f(x)=x%T) f(x)=log1 x.
2

2x—-3
4. (1 6amn) Ykaxure obnacts onpenenenns pynxmmu f (X) = g XX+7

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

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOAYYEHHBLI OMEEN.

8 10 . 8
5. (2 6anna) Haiinute 3HaueHue BhIpasKEHUS 471171 44°.
6. (2 6amra) CKOIBKO LENBIX PEIICHMIT HMeeT HepaBeHCTBO 1 <7*<49?

7. (2 6anna) Haiizure kopens ypasrenus 1085 (4+x) =2.
8. (2 Oamma)) PaccrosHue oT HabmromaTeNs, HaXOMASAIIErocs Ha HEOOJNbINOW BbicoTe h
KWJIOMETPOB Haja 3eMJéd, 10 HaOmoJaeMod WM JIMHUM TOPHU30HTA BBIUUCISAETCA 10

[ =+V2Rh _ y
dbopmyie , Tne R=6400 kM — panuyc 3emnu. C Kakoi BBICOTHI TOPU3OHT BHUJIEH HA
paccrosinuu 48 kuaoMerpoB? OTBET BbIpa3uTe B KUJIOMETpaXx.
9. (2 6amnma) B xome pacmama paanOakTHBHOTO HM30TOMA €r0 Macca YMEHbBINAETCs TI0

m(t) =mg- 27T,
3aKOHY rJie Mp— HaYaJlbHas Macca M30Toma, t— Bpems, Impormieanee ot
HAa4YaJIbHOTO MOMEHTa, | — TIepHOoJ Iodypacnaaa. B HadaabHBIH MOMEHT BPEMEHH Macca
uzotomna 184 mr. [lepuon ero momypacnanga cocraBiser 7 MuH. Haliute, yepe3 CKOIBKO MUHYT
Macca u30Tona OyJeT paBHa 23 Mr.

10. (2 6amna) Haigute 3HaueHUe BoipaxkeHUs1 logg 108 + log, 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3ajaHus
OtBer b A A I 121 2 21 0,18 21 3
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Onemenmul meopuu eepoamnocmeﬁ U Mamemamuueckoil CmamucmuKu

TeopeTnyeckue BONPOCHI:

1. [Tponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.

2. [TpuBeauTe npuMep AOCTOBEPHOTO COOBITHS.

3. [TpuBenuTe MpUMeEp HEBO3MOXKHOTO COOBITHSI.

4. ITponomxute onpenenenue: «BeposSsTHOCTb CIy4aiHOTO COOBITUS — ITO. .. ).

o. ChopmynupyiiTe MpaBUIO HAXO0XKICHUS CIOKCHHUS BEPOSITHOCTEH.

6. ChopmynupyiiTe IpaBUIO YMHOKEHHUS BEPOSATHOCTEH.

1. Kak naiitu cpeanee apupmeTuyeckoe YuciIoBoro psaa?

8. Kak HaiiTu Mmenany 4nuciaoBoro psjaa’?

9. Kak Brrumcisiercs pasmax 4uciioBoro psaa?

10.  Jlns yero HykHBI AUarpammsl, rpaduxu? Ilepeuncanre BUABI TuarpaMm.

11.  IlpuBeaute mpUMEpbl MPOSBIECHUS 3aKOHA OOJIBIIMX 4YHCEN B NPUPOIHBIX
SIBJICHUSX.

12.  IlpuBeaute npumepsl IPOSBICHUS 3aKOHA OOJIBIIMX YUCE B OOIECTBEHHBIX
SIBJICHUSX.

13.  Yro u3yuaer craructuka?

14.  Ilponomxure onpenenenue: «Coyeranue — 310...».

15.  Ilponmomxure onpenenenue: «Pa3menienue — 31o...».

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

KoutpoanHas padora
IlepBas yacTh

Ilpu pewenuu 3adanuit  1-4 3anuwiume npasunbHLIL OmMEEmM U3 UYemblpex
npeo1oIHceHHbIX

1. (1 6amm) Kakux coObITHI HE OBIBaE€T B TEOPUHU BEPOSTHOCTEH?

A) cnyuaiinbie; b) Hecnyudaitasie; B) noctoBepusie; ') HEeBO3MOXKHBIE.

2. (1 6amm) CoObiTHE, KOTOPOE MPH BBIMOJIHEHUH OINPEIENIeHHOW COBOKYITHOCTH YCIIOBHH,
00s3aTeNbHO MPOU3OUJET - ATO:

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

3. (1 Oamn) BeposTHOCTH CIy4alHOTO COOBITHSI €CTh HEOTPHIATEIbHOE YHUCIIO,
3aKJIFOYEHHOE MEX]ly YMCIIaMHU:

A)Oul; B)0u 100; B) -1 u 1; ) -100 u 100.

4. (1 6amn) I'pynnupoBka — 370...

A) ymopsaoueHHWE €IWHHUIl COBOKYIMHOCTH IO TMpu3HaKy; b) pa3Ouenue eauHun
COBOKYITHOCTH Ha TpYMIBl M0 MpU3HaKy; B) o0oOmenne enunnuHbix (akros; I') o0oOmeHne
€IMHUYHBIX TIPU3HAKOB.

Bropas yactb

Ilpu evinoanenuu 3a0anuit 5-10 3anuwuwiume x00 peuwieHus u nOJAYYEHHLLIL OMaEem.

5. (2 6amma) B oduce auzaitHEpCKOro areHTCTBA HAXOASATCS 8 MOCETUTENEH KEHCKOTO
noysia ¥ 2 MyXckoro. OnpenenuTs BepOsITHOCTh TOTO, YTO TIEPBBIM K KOHCYJIBTAHTY OOpaTHUTCS
MY>KYHHA.

6. (2 6ayuma) Ha xondepennuo npuexanu 2 ydeHslx u3 ['epmanun, 3 u3 Cepbuun u 7 u3
[Beiinapun. Kaxnaeiii U3 HUX JenaeT Ha KOHpEpeHUHH oAuH Mokian. Ilopsaok mokiamoB
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onpezensercs xepeObéBkoil. HaliguTe BEpOSATHOCTH TOrO, YTO MSATHIM OKAXETCA JOKIIaJ
yueHoro u3 Cepoum.

7. (2 6amna) Mama, Tumyp, Huana, Kocts u AHTOH Opocuim kxpeduii — KOMY TOCTaHETCs
MPOEKT 1Mo oopmIIeHHIO0 cBaieOHOTO 3ana. Haiiiure BEpOSTHOCTH TOTO, YTO MPOEKT TOYHO HE
OyZIeT BBIOIHATH AHTOH.

8. (2 6amna) B smuke Tpu KpacHBIX U TpH cHHUX ¢uiomactepa. dromacTepsl BEHITACKUBAIOT
no odyepeAu B ciydailHOM mopsiake. KakoBa BepoOSITHOCTh TOro, YTO MEPBBIA pa3 CHUHUM
¢doMacTep MOSIBUTCS TPETHUM TIO CUETY?

9. (2 6amna) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitgute moxny psina
U cpenHee apudMeTHIecKoe psija.

10. (2 6amra) ITpu aHanmM3e MEHOBBIX MPEANOYTCHUH KIMEHTOB JU3aiHEPCKOIO arcHTCTBA
MOJTy4eHBbl JAaHHBIC, MPCICTABICHHBIE B TaONWIE: JOJS KIUCHTOB, NPHOOPETAIOIINX
TU3aiiHEepPCKUE YCIyTy OJMHAKOBOIO Ha3HAYEHUS, HO pa3Nu4HOM 1eHbl. Halitu Moxy cimydaitHoi
BEJIMYMHBI. X — [IEHBI MPOJIaBAEMbIX yCIYT.

Xi 350 450 55 65 75 8500
0 0 00 00 00
Pi 1/20 3/20 3/2 8/2 4/2 1/20
0 0 0
ITaJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10
3a/1aHNu
o
OTtBer b B A A 0, 0,2 0, 0,1 172; 650
2 5 8 5 172,7 0
5

4.2.3. 3axaHus 1J151 OLEHKYU 3HAHUNA U YMEHMH Jis1 py0e:KHOTr0 KOHTPOJIs

IlepBas yacTh
Ilpu pewenuu 3adanuini 1-4 3anuwiume npaguUIbHBIL OmMEem U3 Yemblpex

npeOﬂoofceHH blX.

1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMeeT cepeanHa oTpeska AB —

Touka M?

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

2. (1 6ann) IIpsmele AB u CJ] napamiensuble. Kakoe pacnonoxenue nmerot npsimbie AC
u B/1?

A) napannensHsle; b) neprnenaukynspusie; B) ckpemmupatores; ') mepecexarorcs.

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

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

4. (1 6amn) Ha pucynke nzo0paxen rpaduk npousBogHoit Gpyukimu y=f(X). [Ipu kakom
3HAYCHUHU X (QYHKIIMS IPUHUMAET CBOE HauOOJIbIliee 3HAUCHHE Ha oTpe3ke [-4; -2] ?
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..ll
NLy= S
7ol 1 X

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

Bropas yactb

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

5. (2 6amna) Yepes koHubl otpe3ska AB u ero cepenuny M mpoBeneHbl MapajiefbHbIe
IIpPsIMBIE, MIEPECEKAIOIME HEKOTOPYIO IUNIOCKOCTh B TouKax A1, B1 u Mj. Halinure mmny otpeska
MM, eciiu oTpe3ok AB He nepecekaeT miaockocTh U eciin AA1=6 cm, BB1=4 cM.

6. (2 6ama) ans Touku A(6,7,8) , B(8,2,6). Haiinute nuny Bektopa AB.

T

7. (2 6amna) Haiiaure ‘€ (OC * 2 ) " ecmm 80 =0,5.

8. (2 Gamra) MarepuanpHasi TOYKa ABHKETCS MPAMOJMHEHHO IO 3aKOHY X(t):t2-13t+23
(roe X — paccTosiHUE OT TOYKH OTCYeTa B METpax, t— BpeMs B ceKyHaX, U3MEPEHHOE ¢ HaJaja
IBUXKEHHS ). B kakoii MOMEHT BpeMeHH (B CeKyHaX) ee CKOpoCTh Oblia paBHa 3 m/c?

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

10. (2 Oamna) Pemmte ypaBHeHue COSX=1. B oTBeT 3amummuTe HAMMEHBIIUI
HEOTPHUIATEIILHBIA KOPCHb.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a]aHus
OTBet A r b b 5 V33 -2 8 2 0
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4.2.4. 3ananus 11 OLEHKH 3HAHUI U YMEHHH /IS MPOMEKYTOYHOM aTTecTaluM (IK3aMeH)

Ha BpIoNIHEHWE NHCBMEHHON SK3aMEHAIIMOHHOW pa0oThl MO MaTeMaThke naetcs 4
acTpoHOMHYecKHX 4aca (240 MuHYT).

DK3aMeHaIMOHHAs PaboTa COCTOUT MX 2-X YacTel: 00s3aTeIbHON U JOMOJTHUTEIIBHOM.

OOs3aTenbHass 4YacTh COACPXKUT 3aJaHUST MHUHHUMAJIbHOTO 0053aTeIbHOTO0 ypOBHS,
JIOTIOJTHUTEIIbHAS YacTh — O0JIee CIIOKHBIC 3a/1aHusI.

[Tpu BbIMOMHEHUH 3a/1aHUN 00s3aTeIBbHON YacTh TpeOyeTcss MPeACTaBUTh XOJ PELICHUs U
yKa3aTh MOJIYYEHHBI OTBET. 32 MPaBWIHHOE BBIMOJIHEHHE JIOOOTO 3aJaHUs M3 00s3aTelbHOU
yactu oOydaromuiics noiayyaete oauH Oayi. [Ipu BeIMoONHEHWHU 3aaHus U3 JOMOJTHUTEIHHOU
9acTH HEOOXOIMMO TOIPOOHO OMKCATh XOJ PEIICHUs U JAaTh OTBET. [IpaBHILHOE BBIOJIHEHUE
3aJJaHUil JTONOJHUTENbHON 4YacTH olneHuBaeTcs 3 Oamtamu uian 1-2 GannamMu 3a 4acTUYHOE
pereHue.

banibl, mony4yeHHbIe 32 BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno o6annoes,
Heo0xXo0umoe 01 NOJIy4eHUs OmMemKu
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0aHUsl U3 OONOIHUMENbHOU YACmuL)
«5» (omauuno) bonee 14
(He meHee 08yx 3a0anull U3 OONOJHUMENbHOU YaACmu)
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3K3amenauuonubte 3a0anHus no mamemamuxe

Oo0si3aTe/ibHAs YaCTh
IIpu BoInoIHeHnM 3a7aHui 1-12 3anuiuMTe X0/ pelieHus 1 MOJyYeHHbI 0TBeT.
1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)
2. (I 6anr) Ha puCyHKE >KUPHBIMHU

un

TOYKaMH IIOKAa3aHO CYTOYHOC KOJHUYCCTBO OCAAKOB,

oo

BhITIaJaBIIUX B Dnucte ¢ 7 mo 18 nexadbps 2001 rona.

Y ]
]
=T

ITo TOPU30OHTAJIM YKa3bIBAOTCA YHCJIAa MECiAla, I10

=T
=
|~

BEPTUKAIIU — KOJIMYECTBO OCAJKOB, BBIIIABIINX B

PO R b RO W W =R
==
|t

COOTBETCTBYIOLIMA JI€Hb, B MumMerpax. s s / ]H". f{
HATJIATHOCTH KUPHBIE TOUKH HA PUCYHKE COEIMHEHBI - s | /
nuHEer. OmnpenenuTe MO0 PUCYHKY, CKOJIBKO ITHEH oo
BBINAIAJI0 GoJee 2 MUILIUMETPOB OCAKOB? E e
3. (1 6ann) CTouMOCTh yCIyT YacTHOTO Iu3aiiHepa Bo3pocia Ha 10%. OnpenenuTs,
CKOJIbKO CTOMJIM YCITyTH JTU3aiiHepa JI0 MOJIOPOKaHUSI, €CIIU Tocie KiueHT 3aruiaTii 55000py6?
4, (1 6ann) Ha tapenke 16 nmuposxkoB: 7 ¢ peiOoii, 5 ¢ BapeHbeM U 4 ¢ BuiHel. F0ns

HayraJ BBIOMpaeT OJIMH MUPOXKOK. HaiiinTe BEepOsATHOCT TOTO, YTO OH OKAXKETCS C BULITHEH.

5. (1 6ann) Haiinure 3HaueHue Boipakenus 10g,2 + log, 32
. 7 - -7
6. (1 6ann) Halinute KOpeHb ypaBHEHUS 6x =7
7. (I 6amn) Pemmre HepaBerctBo 2 > 64. B OTBET 3alMIUNTE HAMMEHbLIEE
TIOJIOKHUTEITBHOE YUCIIO.
x+2 1
. 3x-2 4
8. (1 6ann) Haiinute KOpeHb ypaBHEHUS
o 5
9. (1 6ann) Haiinute npon3BoaHyt0 GyHKIUH B TOUKe X=0:y = = x* —6x° + 7x -1
4
10. (1 6ann) Kactpromns, opopMiieHHas MO WHAUBUAYAILHOMY 3aKa3y, uMeeT (Gopmy

uunuHApa. Beicota kactpronu 35 cm, nquamerp ocHoBaHus 20 cMm. PaccuuTaiite BMECTUMOCTH
JTAaHHOW MOCY/Ibl, IEJICHHYIO Ha TT.

11. (1 6ann) Haitnure miomans GuUrypsl, n300pakeHHON Ha PUCYHKE
[ 1] \
4 \
Zl \
Tox
12. (1 6ann) Teno NBUXKETCS TO 3aKOHY S(t)=3t2+5t (M) HaiiTu ckopocTh Tena uepes

lc mocne Havana ABUKEHUSI.
JdonmoaHuTEJIbHAS YACTh

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

13. (3 6anra) BeruucauTe 0N Y4acTKa CTOJIA, OTBEACHHOTO IS TPE3CHTAIlUH PaboT
nu3aitHepa Bacwims, mepuMerp KOTOPOTO OTPpaHUYMBAOT JIUHUN FXZ-ZX-z nu

y=-x2+2. Breimonuute ueptexx. OTBET naiiTe B KBaJpaTHBIX METpPax.

14. (3 6ama) Pemmre ypaBHenme sin’X - 2sinx=0. B OTBeT 3alMIINTE KOJIHYECTBO
peLICHUH, TPUHAIISKAIUX TPOMeXyYTKY [0; 47T.]
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15. (3 6anna) Haiinutre 00beM MHOTOTpaHHUKA, H300paKEHHOTO Ha PUCYHKE (BCE
JBYTPAHHBIC YTIIBI MPSIMBIE).
| 1

o

)

2

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK IEPBBIi AM3aiiHEP BBIOJIHACT HAa 5 4acoB OBICTpEE,
yeM BTOpoi. CKOJIBKO OTKPBITOK 3a Yac M3rOTaBIMBAET NEPBBIN AMU3aiiHEp, €CIM U3BECTHO, YTO
OH 3a YaC MOXET IMPUTOTOBUTH HA 5 OTKPBITOK OOJIbIlIE BTOPOTo?

ITAJIOHLI OTBETOB:

Homep |1 |2 |3 4 5 |6 |7 |8 9 |10 11 |12 |13 |14 |15 |16
3aaHus

OrtBer 2 |3 |50 (0256 |-7 |1 |- 7 3500115 |11 |9 5 6 13
TBIC 10

5.YCJIOBUSA PEAJIU3ALIMU ITPOT'PAMMBI TUCHUITIJIMHBI

5.1. Ins peanuzanuu nmporpaMmbl y4eOHOW JUCHUIUIMHBI JOJDKHBI OBITH MPEITyCMOTPEHBI
CJIeAYIOIIME CIellhaibHble TOMELICHUS:

Peanuzanus mporpaMMel JUCIUIUIMHBL TPEOYET HAMUYHS Y4eOHOTO KaOMHETa MaTeMaTHKH.

Ob6opynoBanue yueOHOro kabuHera:

- I0Ca/IOYHbIE MECTA 110 KOJINYECTBY 00yUarOIuXCs;

- pabouee MeCTO MpenojaBares;

- KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOUI;

- KOMIIJIEKT 3JIEKTPOHHBIX BUI€OMATEPHUATIOB;

- 3aJJaHNA JUI1 KOHTPOJIBHBIX PadoT;

- Ipo(eCCHOHATILHO OPUEHTUPOBAHHbIE 3a/IaHMUS;

- MaTepuaIbl IK3aMeHa.

TexHuueckue cpencTBa 00y4eHus:

- IEPCOHATBHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C IKPAHOM.

6.MupopmannoHHoe odecnedeHHe Ppeaiu3aluu MPOrpaMMbl

Jns peanuszanuu nporpamMmbl  OMOIMOTEUHBIH (DOHA 0Opa3oBaTEeNbHOW OpraHU3aluu
YKOMIUIEKTOBAH NEYaTHBIMH W/WINM 3JIEKTPOHHBIE 00pa3oBaTelbHble M WH(POPMALUOHHBIE
pecypchl, peKOMEHIOBAaHHbIE Ul KCIIOJIb30BaHMs B 00Opa3oBaTENbHOM IIpoOliecce, HE CTaplie
IISITH JIET C MOMEHTA U3JaHMUsL.

6.1. OcHoBHBIE MeYaTHLIE H3TAHUA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-e usa., crep. - M: KHOPYC, 2019.
(Cpennee mpodeccronanbHOe 00pa3oBaHUE)

2. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOTO aHanu3a, reomerpus. Anrebpa u
Hadayia MaTeMaTudeckoro ananusa. 10-11 xmacc. Anumos IIL.A., Komsarun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenne, 2022.
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3. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYeCKOrO aHaiuM3a, reoMmeTpus. ['eomerpus.
10-11 xmacc. Aranacsa JI.C., byryzoB B.®., Kagomue C.b. u apyrue. - M: IIpocBemenue,
2022.

4. MaremaTtuka: anreOpa M Hayajla MaTeMaTHYeCKOro aHaiusa, reomerpus. 10-11
KJacchel. Anrebpa v Hayajna MaremMaruyeckoro aHanusa. B 2 4. Yacte 1: YueOHUK A ydanmxcs
o0Opa3oBaTenbHBIX Oopranu3anuii (6a3oBeiii ypoBenb)/Mopakosud A.l'., Cemenos I1.B.; Yacts 2.
3aayHuK I y9anmxcs 00pa3oBaTebHBIX opranu3anuii (6a3oBbiii ypoBeHb)/ Mopakosuy AT
u apyrue; noj pegakuueit Mopakosuua A.I'. - M: Muemo3suna, 2018.

6. Maremaruka: anrebpa W Hadania MaTeMaTHYECKOro aHaln3a, reoMmerpus. Anredpa u
Hadaya MaremMarudeckoro aHamm3a. 10 knacc. Hukonsckuit C.M., Iloranos M.K., Pemernukos
H.H. u npyrue. - M: IIpocsemenue, 2021.

7. Maremaruka: anrebpa ¥ Hayaja MaTeMaTHYeCKOrO aHanus3a, reomerpus. Anrebpa u
Hadaya MareMarudeckoro aHamm3a. 11 knacc. Hukoasckuii C.M., IloranoB M.K., PemernukoB
H.H. u npyrue. - M: IIpocsemenue, 2021.

8. Maremaruka: anrebpa W Hayajga MaTeMaTUYECKOTO  aHalu3a, T'eOMETpPHs.
I'eometpus.10-11 kmacc. Iloropenor A.B. Martemartuka: anreOpa M Hadajga MaTeMaTHYCCKOTO
aHanu3za, reometpus. ['eomerpus.10-11 kiacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

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

10. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHaiu3a, reomeTpus. ['eomerpus.
11 xnacc. Anekcannpos A.Jl., Bepuep A.JL., Peoxuk B.U. - M: [IpocBenienue, 2021.

11. Maremaruka: anredpa M Hayaja MaTeMaTH4ecKoro aHanuza, reomerpus. 10
knacc. Bepuep A.JIL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. Maremaruka: anredpa U Hayajla MaTeMaTHYECKOTo aHaiu3a, reomerpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Matemaruka: anrebpa U Hadajla MaTeMaTHUYECKOTO aHaIu3a, reoMeTpus. Anredpa
¥ Hauajga MaTemMaThueckoro aHamusa (B 2 uactsax) (B 2 wacrtax). 10-11 kmacc. Yacts 1:
Mopnkosuu A.I'., CemenoB II.B.; Yacte 2: Mopakosuu A.I'. u apyrue; moja penakuuen
Mopnkosuua ATl'. "MOLl MHEMO3MHA".

14. Maremaruka: anrebpa U Hadaja MaTeMaTHUYECKOTO aHAIN3a, reoMeTpus. Anredpa
W Havasia MateMatuudeckoro ananusa. 10 kimacc. Mypasun I'.K., Mypasuna O.B. U3narenscTtBo
"IIpoceemnienue".

15. Maremartuka: anrebpa U Hadaja MaTeMaTHUYECKOTO aHAIN3a, reoMeTpus. Anredpa
Y Hayaja mMarematuyeckoro ananusa. 11 ximacc. Mypasun I'.K., Mypasuna O.B. U3gaTenscTBO
"ITpocBenienue".

16. Marematnka: anreOpa ¥ Hadajga MaTeMaTUYeCKOTO aHalli3a, TeOMETpHs.

I'eomerpus. 10 knacc. CmupHoB B.A., CmupHoBa .M. "U3narensctBo "[IpocBemenue".

17. MaremaTtuka: anreOpa M Hayaja MaTeMaTU4YeCKOro aHajlu3a, TeOMETpPHUS.
I'eomerpus. 11 kimace. CmupHoB B.A., CmupnoBa .M. U3snarensctBo "lIpocBemenne".

18. Marematuka. ['eomerpus. 10 wimacc. Mep3nak A.I'., Homuposckuit JI.A.,
[Tononckuit  B.b., Axup M.C.; mnoxn penakuuein Ilogonsckoro B.E. W3patenscTBO
"[IpocBemienue".
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19. Maremaruka. I'eomerpus. 11 kiacc. Mepsnsk A.I'., Homumposckuii [[.A.,

[Tonouckuit B.b., Axup M.C.; mnon penakuueit Ilomonsckoro B.E. "H3parenbctBO
"ITpocBenienue".

20. Maremarnka: anredpa u Hayaa MaTeMaTHIECKOro aHamu3a, reoMeTpus. Anredpa
W Hayaja Mmarematuyeckoro ananuza. 10 wmacc. Bunenkun H.A., MBame-Mycato O.C.,
HIBapuodypa C.1. "MOLL MHEMO3MHA".

21. MaremaTtuka: anreOpa W Havaja MaTeMaTUYECKOrO aHajau3a, reomeTpus. Anredpa u

Hayajga mareMarndeckoro asanuza. 11 knacc. Bunenkun H.A., HBame-Mycaros O.C.,
HIBapudypxn C.1. "MOLL MHEMO3UHA

6.2. OcHOBHBIE YJIEKTPOHHbIE H3TaHUS

1. Beepoccuiickue nateprer-omumnuanbl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekCT: 37IeKTPOHHBIHN.

2. Enunas xomutekiust udpoBeix 00pa3oBaTebHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamenus: 08.07.2022). - TeKCT: JMEKTPOHHBIH.
3. Nudopmanmonnast cuctema «EQnHOe OKHO 10CTya K 00pa3oBaTeIbHbIM

pecypcamy». - URL: http://window.edu.ru/ (mara obpamienus: 02.07.2022). - Tekcr:
3JIEKTPOHHBIMN.

4. Hayunas snexrponHas 6ubnanoreka (HIB). - URL: http://www.elibrary.ru (nara
obpamenust: 12.07.2022). - TekcT: 37IeKTPOHHBIN.

5. OTkpaIThIH KOJUTeK. Matemaruka. - URL: https://mathematics.ru / (nata
obpamenust: 08.06.2022). - TekcT: 2MEKTPOHHBIH.

6. [ToBTOopuMm mMarematuky. - URL: http://www.mathteachers.narod.ru / (nara
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBI.

7. CripaBOYHUK 110 MaTeMaTuKe JUIsl IIKOIbHUKOB. - URL:

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

8. Cpennsis MaTemMaTuieckasi nHTepHeT mkoia. - URL: http://www.bymath.net/
(mata obpamenus: 12.07.2022). - TekcT: 2JI€KTPOHHBII.

9. denepanbhbiii mopran «Poccuiickoe odpazoanuey. - URL: http://www.edu.ru/ (mata
obparmenusi: 02.07.2022). - TekcT: 27IeKTPOHHBIH.
denepanbHbIA 1IEHTP HHPOPMAIIMOHHO-00pa3oBaTeibHBIX pecypcos. - URL: http://fcior.edu.ru /
(mata oopamenusi: 01.07.2022). - TekcT: 2MeKTPOHHBII

6.3. lonostHUTEIbHbIE HCTOYHUKHU (HET HEOOXOTUMOCTH)
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