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1. OBIIAS XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbBI «<MATEMATHUKA»

1.1. Leap 1 MecTO JMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI NPOrpaMMbl

Heas aucnuniaunbl «MaTemaTuka»

Coneprxanue mporpamMmbl 001e00pa3oBaTeIbHON AUCIUILUTNHBL «MaTteMaTikay Harnpas-
JICHO Ha JIOCTHXKEHHUE PE3YJIbTATOB €€ U3Y4YeHHS B COOTBETCTBUU ¢ TpeboBanusmMu ®I'OC COO ¢
yueToM npodeccuonanbHoit Hanpasiaennoctu I'OC CIIO.

O6meoOpa3oBaTenbHas IucHUIUIMHA «Martematukay sBISeTCS 00s3aTeNbHON YacTbiO
obmeobpazoBarenpbHoro nukia OIIOII-II nmo cneumansHocT 44.02.02 «lIpenonaBanue B
HAYaJIbHBIX KJIaccaxy.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOECHHS AU CUUIIMHBI

Jluunocmmuvie pezyromamol

JInyHOCTHBIE PE3yNbTAaThl JOJKHBI OCBOCHHS COJAEpk aHus Kypca «MaTtemaTukay J0JIK-
HBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIUXCS PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEH MO3ULHUENH JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALMM, MO3UTUBHBIX BHYTPEH-
HUX YOEXJeHHUI, COOTBETCTBYIOLIUX TPAJUIIMOHHBIM LIEHHOCTSM POCCHUHCKOIO 0OlecTBa, pac-
HIMPEHUE JKU3HEHHOTO OIbITa M OIbITa JEATEIbHOCTH B IIPOLIECCE pealn3aldd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

2PaXsCcOAHCKO20 6OCNUMAHUA:

- c(hOPMHUPOBAHHOCTH T'PAXKAAHCKON MO3UIIUU O00YYarOMIeTrocsl Kak aKTHBHOTO U OT-
BETCTBEHHOTO YWIEHA POCCUICKOT0 OOIIECTBA;

- OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00A3aHHOCTEH, YBaXKEHHE 3aKOHA U
IIPABOIIOPSJIKA;

— MIPUHATHE TPAJAUIIMOHHBIX HAITMOHAJIBHBIX, OOIICUETOBEYECKUX TYMAHUCTUYECKHUX
U J€MOKPaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTb NPOTUBOCTOSATH MJEOJOTHU IKCTPEMHU3Ma, HALMOHAIN3MA, KCeHO]o-
Ouu, TUCKPUMHUHAIIMHU IO COIUATIBHBIM, PETUTHO3HBIM, PACOBBIM, HAIIMOHAIBLHBIM MIPU3HAKAM;

- YMEHHE B3aMOJIEHCTBOBATh C COL[UAIIBHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
GYHKIUSMU 1 Ha3HAUCHUEM;

nampuomuuecKo20 60CRUMAaHUA;

- c(hOPMHUPOBAHHOCTh POCCUMCKON TPakJTaHCKON HJICHTUYHOCTH, IMAaTPUOTH3MA,
YBa)XXCHHUsI K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepen PonnHOM, roproctu 3a cBoOu
Kpai, cBOK PonanHy, CBOW S3BIK M KYJBTYPY, NPOLUIOE M HACTOSIIEE MHOIOHAIMOHAIBHOIO
Hapoxa Poccuu;

- LIEHHOCTHOE OTHOILIEHHE K TOCYJAapCTBEHHBIM CUMBOJIAM, UCTOPUYECKOMY U MPHU-
POJHOMY Haclle[INI0, MaMsITHUKAM, TpaauluaM HaponoB Poccuu, noctmkenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U T

0YX06HO-HPABCMEEHHO20 60CHUMAHUA:

— CIIOCOOHOCTBH OLIEHUBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPY-
SCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

— OCO3HaHHe JUYHOTO BKJIa/a B IOCTPOEHHE YCTOMYUBOTO OyIYILEro;

mpy006020 60CRUMAHUA:

—  TOTOBHOCTbH K TPYAY, OCO3HAHUE LIEGHHOCTH MaCTepCTBa, TPYA0JII00HE;

— TOTOBHOCTh K aKTUBHOW JESTEIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOM Harpas-
JIEHHOCTH, CIOCOOHOCTh MHULIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO BBIMOJIHATH TaKYHO
JESTENILHOCTB;

— HHTEpec K pasNuYHbIM cepam NpodecCHoHaTbHON AeITeNbHOCTH, YMEHUE COBEp-
maTh OCO3HAHHBIM BBIOOp Oyaymiell mpodeccuu W peasn30BBIBATh COOCTBEHHBIC KXU3HCHHBIC
TJIaHbL,



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU
BCEH JKU3HU;

UEHHOCIMU HAYYHO20 NO3ZHAHUA:

— c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOINECTBEHHOW MPAKTUKH, OCHOBAaHHOT'O HA JIUAJIOre KYJIbTYp, CIOCOOCTBY-
IOIIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJILTYPHOM MHPE

— OCO3HAHME IIEHHOCTH HAYYHOU JCSITEIPHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO
Y UCCIIEIOBATEIBCKYIO ICATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

MeTtanpeaMeTHble pe3yJIbTAThI

OBnazieHue YHUBEPCAIbHBIMA YY€OHBIMHU TTO3HABATEIILHBIMU JIEHCTBUSIMHU:

a) 0a30BBIC JTOTHYECKHE ICHCTBUS:

— CaMOCTOSITEIBHO (JOPMYIUPOBATh M aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€
BCECTOPOHHE;

— YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK WJIM OCHOBAHMS JIJISi CPaBHEHMs, Kiaccupu-
Kalli 1 0000IICHHUS;

— ONPEIENSITh eI IeATEITbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTCPUHU UX JOCTHIKCHHS,

— BBISABIISITH 3aKOHOMEPHOCTH Y TIPOTHBOPEYHSI B pACCMATPUBAECMBIX SIBJICHUSX;

— BHOCHUTH KOPPEKTHUBBI B JI€ATEIHHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEIISAM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

— pa3BHBaTh KPEATUBHOE MBIILICHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM;

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

— BIIQJCTh HaBBIKAMHU y4YEOHO-UCCIIEOBATEIbCKON U MPOEKTHOMN NeATeIbHOCTH, HaBbI-
KaMH pa3peiieHus mpooiiem;

— CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTEIFHOMY ITOMCKY METOJIOB PEIICHUS TTPAKTH-
YeCKHUX 3a/1a4, IPUMEHEHHUIO PAa3TUYHBIX METO/I0B TIO3HAHMS,

— OBJaJICHHE BHJAMHU JIEATEIHHOCTH IO MOJTYYSHHIO HOBOTO 3HAHHUS, €r0 WHTEpIpeTa-
[IUHU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IUYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE TIPH CO-
3/1aHUU YYEOHBIX U COLIMATLHBIX MPOEKTOB;

— (opmupoBaHHE HAYYHOTO THUMA MBIIUICHUS, BJIaJIeHUE HAYyYHOW TEPMHHOJIOTHEH,
KJIIOUYEBBIMH ITOHITUAMU U METOJAMHU;

— CTaBUTh U POPMYTUPOBATH COOCTBEHHBIE 3a]a4H B 00pa30BaTEIbHOMN NEATENbHOCTH U
YKU3HEHHBIX CUTYaITUsX;

— BBIABIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 3ajady, BBIABUTATH
TUIOTE3Y €€ pelIeHHs], HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUM, 3a/1a-
BaTh NapaMEeTPHl U KPUTCPUH PEIICHHS,

— aHaJM3UPOBATH IMOJIYYCHHBIC B XOJIC PEIICHUS 3a7aud Pe3yabTaThl, KPUTHUECKU OIIC-
HUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIIOBHSIX;

— JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT,

— paspabarhiBaTh IJIAH PEIICHUS MPOOJIEMBbI C YY4€TOM aHalu3a WMEIOLIUXCS MaTepu-
AITBHBIX W HEMaTepUATbHBIX PECYPCOB;

— OCYIIECTBJIATH IEJICHAIIPABJICHHBIN MMOUCK IePEeHOCa CPEJCTB U CIIOCOOOB JICHCTBHS B
po(hecCHOHATLHYIO CPey;

— yMETh MEPEHOCHUTH 3HAHHS B MO3HABATEIbHYIO U MPAKTHYECKYIO OOACTH KU3HEAES-
TEIIbHOCTH;

— yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

— BBIJBUTATh HOBBIC UCH, IIPEJIaraTh OPUTHHATIBLHBIC TIOJIXO/IbI U PEIICHUS;

— CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE allbTEPHATUBHEIC PEIICHHUS,

B) pabota ¢ uHpopMaIuei:



— BJAJETh HAaBBIKAMU MOJYYECHHUS MHPOPMALMU U3 MCTOYHMKOB PA3HBIX THUIIOB, CaMoO-
CTOSITENIFHO OCYILECTBIISATh TMOUCK, aHAJIN3, CUCTEMATU3ALUI0 U MHTEPIpPETAlni0 MHPOPMALUU
pasInYHbIX BUAOB U (GOPM IPEICTABICHHUS;

— C03/1aBaTh TEKCTHl B PAa3JIMYHBIX (popMaTax ¢ y4eTOM HazHaueHUs MHPOPMALUU U Lie-
JIeBOM ayAUTOPUH, BEIOMpPAst ONTUMAIIbHYIO (DOPMY MPEACTABICHHS U BU3YaTU3aIIH;

— OILIGHUBATh JOCTOBEPHOCTD, IETUTUMHOCTh HH(POPMAINH, €€ COOTBETCTBHE MPABOBBIM
U MOPaJIbHO-3TUYECKUM HOPMAaM;

— HCHOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AlMOHHBIX 3a7ad C COONIOJICHHEM Tpe-
OOBaHMIl 3PrOHOMMKH, TEXHUKH O€30IaCHOCTH, T'MTUEHBI, pecypcocOepexeHus, MpPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM O€301acHOCTH;

— BJAJIeTh HABBIKAMH PACIIO3HABAHUS M 3alUTHl MH(POpMaIuK, nHHOPMAIIMOHHON 0e3-
OIaCHOCTH JIMYHOCTH.

OBnazeHrne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMH JICHCTBHSMHU:

a) oOmieHue:

— OCYILECTBJIATh KOMMYHHMKAIIUK BO BCeX c(hepax KU3HHU;

— pacro3HaBaTh HeBepOaJbHBIE CPE/CTBA OOLIEHMS, TIOHUMATh 3HAYEHUE COLMATbHBIX
3HAKOB, paclo3HaBaTh MPEANOCHIIKM KOHOIMKTHBIX CUTYallUHd U CMATYaTh KOHMIUKTHI;

— BJAJeTh Pa3IMYHBIMU CIIOCOOAMU OOLECHHS U B3aUMOJICHCTBUS;

— apryMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMAr4aTh KOH(QIMKTHbIE CUTYaLlUH;

— Pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHs C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJICTB;

0) coBMecTHas e TebHOCTD:

— IOHHMMATbh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHOW U MHIMBUAYAIbHONW pabOTHI;

— BbIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUI C y4eTOM OOIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)X/IOTO WIeHA KOJUIEKTHBA;

— TPUHUMATH IENIM COBMECTHOM JESTEeIBHOCTH, OPTraHW30BBIBATh W KOOPIMHHPOBATH
JEMCTBUS TI0 €€ JOCTHKEHHIO: COCTABIISITh TUIaH JIEHCTBHM, paclpeaensiTh POJIH ¢ YIeTOM MHe-
HUI yUaCTHHUKOB, 00CYXJIaTh pe3ybTaThl COBMECTHON PabOTHI;

— OIIEHMBATh KaueCTBO CBOET0 BKJIAJa M KaXJOTO y4acTHMKA KOMaH/bl B OOIIMH pe-
3yJIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

— TpeuIarath HOBBIE IPOEKTHI, OLIEHUBATh HJIEH C TIO3UIIUU HOBU3HBI, OPUTUHAIILHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

— KOOPAMHHUPOBATh U BBINOJIHATH PA0OTY B YCIOBHUAX PEabHOTO, BUPTYAJIbHOI'O U KOM-
OMHMPOBAHHOTO B3aWMOJICHCTBUS;

— OCYILIECTBIISITH TMO3UTHBHOE CTPATETHYECKOE TOBEACHWE B Pa3MYHBIX CHUTYAIHSIX,
HPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OmnazieHre YHUBEPCATBHBIMH PETYISITHBHBIMH JICHCTBUSMHU:

a) caMOOpraHu3aIus:

— CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIBHYIO JIESTEIbHOCTh, BBIABIATH IpoOIIe-
MBI, CTaBUTh U (OPMYJINPOBATH COOCTBEHHbIE 3a]1a4 B 00pa30BaTEIbHON JEATEIBHOCTH U KU3-
HEHHBIX CUTYallUsX;

— CaMOCTOSTENILHO COCTABIATH IJIaH PEIIeHUs! MPOOJIEeMbI C YIETOM UMEIOLIUXCS pecyp-
COB, COOCTBEHHBIX BO3MOXHOCTEH M MPENOYTECHUI;

— JaBaTh OLIEHKY HOBBIM CHTYAIIUsIM;
pacuIMpsATh paMKH Y4eOHOTIO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a pelle-

HUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;



— ¢cnocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOU SPYIUIIMH B pa3HbIX 001a-
CTSIX 3HAHWM, IOCTOSTHHO MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb;

— 0) CaMOKOHTPOJIb:

— JaBaTh OLCHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JESTEIHHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETM;

— BJAJeTh HaBbIKAMH IIO3HABATEJILHOM peduIeKCHU KAaK OCO3HAHMS COBEPIIAEMBIX IEH-
CTBHH U MBICIIUTEIIBHBIX MTPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

— HCHOJB30BaTh MPUEMBI pe(IICKCHUH TSl OLIEHKH CUTYaIH, BEIOOpa BEPHOTO PELICHUS;

B) SMOLIMOHAJIbHBIN UHTEIUIEKT, IpeAoaraoIinii chpopMUPOBAHHOCTS!

— CaMOCO3HAaHUs, BKIIIOYAIOLIEr0 CIIOCOOHOCTh TOHUMATh CBOE YMOLIMOHAIBHOE COCTOs-
HUE, BUJIECTh HAIIPABICHHUS PA3BUTHUS COOCTBEHHOW 3MOIMOHAIBLHOU Cephl, OBITh YBEPEHHBIM B
cebe;

— CaMOpEryJMpOBaHUsA, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBET-
CTBEHHOCTb 3a CBOE€ IOBEICHUE, CIIOCOOHOCTh AN TUPOBAThCA K SMOLMOHAIBHBIM U3MEHEHUAM
U TIPOSIBIISITH THOKOCTH, OBITH OTKPHITHIM HOBOMY,

— BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHUIO NN U YCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

— HMIIATUH, BKIOYAIONIEH cIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHUE APYIHX,
YYUTBIBATh €T0 MPU OCYIIECTBICHUN KOMMYHHKAIIMH, CIOCOOHOCTh K COUYBCTBHIO M CONEPEKH-
BaHUIO;

— COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTHh BBICTpAaUBaTh OTHOIIECHUS C ApY-
THMH JTFOJIbMH, 3a00TUTHCS, TPOSIBIIATh MHTEPEC U pa3pemaTh KOHQIUKTEI,

T) IPUHITHE Ce0sl U IPYTHX JIFOICH:

— IpUHUMATH ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

— NpPUHUMATh MOTHBBI U aPTyMEHTHI JAPYTUX JIIOJEH Mpu aHATU3€e Pe3yIbTaTOB JIEATelb-
HOCTH;

— TPHU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OMINOKH;

— pa3BUBaTh CHOCOOHOCTH MOHUMATh MHP C MO3UIMU APYTOro YeIOBeKa.

IIpenmeTHbie pe3yabTaThl

1) BIazeHne METOAaMU JI0Ka3aTelbCTB, AITOPUTMAMU pEIICHUs 33/a4; YyMEHHe GpopMmy-
JUPOBATh OINPENEICHUS, AKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH J10KA3aTEIbHBIE PAC-
CYXKICHHS B XOJI€ PELLIeHUs 3ajay;

2) yMeHHe ONepUpOoBaTh MOHATUAMU: CTENIEHb YMCIA, JIorapu(dM Yucia; yMEHHE BBIIOJI-
HATh BBIUMCJIEHHME 3HAUEHUN M MpeoOpa3oBaHUs BBIPAXKEHUW CO CTENEHAMU U jorapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

3) yMeHHe onepupoBaTh MOHATUSIMU: PallMOHAIbHbIE, UPPALIMOHAIBHBIE, I0KAa3aTeIbHBIE,
CTETIeHHbIE, JJorapu(pMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue onepupoBaTh MOHATHAMH: (PYHKILHS, HETIPEpbIBHAS (YHKIHS, TPOU3BOAHAS,
nepBooOpasHas, OMNpeAETCHHbIM HMHTErpai; yMEHHE HaXOJUTh IPOU3BOJIHBIE 3JIEMEHTapHBIX
GyHKIMH, UCIIONIb3YSl CIPAaBOYHBIE MaTepUalbl; UCCIEA0BATh B MPOCTEHIINX CIIydasix (YHKIUH
Ha MOHOTOHHOCTb, HaXOAUTh HaUOOJIbIINE U HAUMEHbIINE 3HaYeHUs (PYHKIMI; CTPOUTH Tpadu-
KM MHOTOWIEHOB C HCIIOJIb30BAHMEM ariapaTa MaTeMaTUYeCKOro aHaliu3a; MPUMEHSTh MpOu3-
BOJHYIO IIDH PEIICHUHU 3aJ1a4 Ha JBUKECHME; pEIIaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33Ja4yd Ha
HauOOoJIbIINE U HAMMEHBIINE 3HAUEeHU S, HA HAXOXKCHHE MTyTH, CKOPOCTU U YCKOPEHHUS;

5) yMeHue onepupoBaTh MOHATUSAMH: pallMOHANbHAs (QYHKIMA, TOKa3aTeabHas GyHKIUS,
cTeneHHast QyHKIus, Jorapugmuueckas QyHKIUS, TPUTOHOMETpHUeckue (QyHKIMH, oOpaTHbIE
(GYHKLIUYU; YMEHUE CTPOUTH IpadUKH N3YUYEHHBIX (YHKIMH, UCIOIB30BATh rpauKU MpH U3yye-
HUM [IPOLIECCOB U 3aBUCUMOCTEH, NPHU PELICHUHU 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U 3a7au
U3 peanbHOM XKU3HU; BbIpaXaTh (POpMyIaMU 3aBUCUMOCTH MEX/ly BETUUNHAMU;



6) yMeHHe peliaTh TeKCTOBbIE 337a4l Pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, JOIU U
4acTH, Ha ABM)KCHHE, pabOTy, CTOMMOCTh TOBAPOB U YCIYT, HAJOTH, 3a/Ia4d U3 0OJACTH yIpaB-
JICHUS TUYHBIMU U CEMEIHBIMU (PMHAHCAMU); COCTABIISATH BHIPAKEHUS, YPABHEHUSI, HEPABEHCTBA
U UX CHCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIENI0BaTh MOJYyYEHHOE PEIIEHUE U OLIEHHWBAThH MPaBO-
M0JI00HOCTH Pe3yJIbTATOB;

7) yMeHHE ONepHpOBaTh MOHATHAMHU: CpeHee apupMeTHIeCcKoe, Meruana, HaubobIee
U HauMEHbIllee 3HAYCHUs, pa3Max, JAUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHUE YUCIOBOrO Habopa;
YMEHHUE M3BJIEKAaTh, HHTEPIPETUPOBATh WHPOPMALIMIO, TPEACTABICHHYIO B Ta0nMIax, Ha Jua-
rpaMmMax, rpadukax, OTpakarollyl0 CBONCTBA pPEalIbHBIX MPOIIECCOB U SIBICHUI; MPECTABIATH
UH(POPMALIMIO C TOMOINBIO TAOJIUIl M JTUarpaMM; HUCCIIEAOBAaTh CTATUCTUYECKUE JTaHHBIC, B TOM
YHClie C MPUMEHEHUEM rpapuuecKuX METOJOB U JIEKTPOHHBIX CPE/ICTB;

8) ymeHue onepupoBaTh MOHATUSIMH: CIYYalHBIN OMNBIT U CIydyailHOE COOBITHE, BEPOSIT-
HOCTb CIIy4alfHOTO COOBITHS; YMEHHUE BBIYUCISTH BEPOSITHOCTH C UCIOJB30BaHUEM IpauuecKux
METO/IOB; IPUMEHSTH (POPMYIIBI CIOKECHUS M YMHOXKEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE (hak-
ThI U (POPMYIIBI IPU PEIICHUU 33/1a4; OLEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHII; 3HAKOMCTBO
CO CIy4allHBIMU BEJIMYMHAMU, YMEHUE MPUBOIUTH MIPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YH-
CeJl B IPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

9) ymeHnue onepupoBaTh MOHATUSMU: TOUKA, MpsiMasi, MJIOCKOCTb, IIPOCTPAHCTBO, ABY-
TPaHHBIA YroJl, CKPELIMBAOIINECS MPSMbIE, NAPAILIEIbHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX U
IUIOCKOCTEH, YroJ MeXAy MPSMBIMH, YIOJ MEXAY MPSMON U IJIIOCKOCTBIO, YTOJI MEX]Y IIOCKO-
CTSIMU, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE MEXIY IPSIMBIMHU, PACCTOSIHUE MEXY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BATh MPHU PELICHUM 33/1a4 U3YYEHHbIE (aKThl U TEOPEMBI IUIA-
HUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOILIETO MUPA;

10) ymenue onepupoBaTh MOHSATHSIMH: MHOTOTPAaHHUK, CEUYEHHE MHOTOTPAaHHUKA, KYO,
napajuieNienune, mpusma, nupamuaa, Gurypa u moBepXHOCTh BpaIICHUS, IWIUHIP, KOHYC, IIap,
cdepa, cedeHHs] PUTypbl BpallEHUs, INIOCKOCTh, Kacatomascs chepsl, MWINHIPA, KOHYyca, IUI0-
[IaJlb MMOBEPXHOCTH MUPAMHUIbI, MPU3MBI, KOHYCa, LWIMHJpA, TUIOMmans chepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Tapalijiesienumea, NupaMuibl, TpU3Mbl, HUIUHApPA, KOHYyca, LIapa; yMEHUe
n300paxkaTh MHOTOTPAHHUKH U TTOBEPXHOCTHU BPAIICHUS, UX CEYEHUS OT PYKH, C TIOMOIIBIO Yep-
TEXHBIX MHCTPYMEHTOB U 3JEKTPOHHBIX CPEJICTB; YMEHHE paclio3HaBaTh CUMMETPUIO B IPO-
CTPAHCTBE; YMEHHUE PACIIO3HABATH MIPABUIIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHSATUAMU: JBUKEHUE B TIPOCTPAHCTBE, MOT00HBIE (DUTYPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHUE IUIOIIAeH MOoBepXHOCTEH U 00bEMOB MOIOOHBIX (Pu-
Typ TIpH pelIeHUH 3a/1ay;

12) ymeHUE BBIYHCIATH T€OMETPUYECKHE BEIWYUHBI (AJMHA, Yroil, IUIOIIagb, 00beM,
IJIOUIA/1b TOBEPXHOCTH ), UCIIOJIb3YSl U3YUEHHbIE (OPMYJIIBI U METO/IBI;

13) yMeHue omepupoBaTh MOHATHIMH: MPSIMOYTOJbHAS CUCTEMa KOOPAWHAT, KOOPAUHA-
Thl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpa, CKAJSIPHOE MPOU3BEICHHUE, YIoJl MEXAY BEKTOpaMH,
CyMMa BEKTOPOB, MPOU3BE/ICHHE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIIBIO U3YYeHHBIX (HOpMyI
KOOpJMHATHI CEpeANHBI OTPE3KA, PACCTOSIHIE MEXIY ABYMS TOUKAMH;

14) ymenue BIOMpATh MOIXOSIINN U3y4YEHHBIA METO JJIsl pEIICHUS 3aauu, paclo3Ha-
BaTh MaTeMaTH4ecKue (akThl © MAaTEMAaTUYECKUE MOJIEIH B IPUPOJIHBIX U OOIIECTBEHHBIX sBIIE-
HUAX, B UCKYCCTBE; YMEHHE NMPUBOJUTH MPUMEPHl MATEMATUUYECKUX OTKPBITHI POCCUNUCKON U
MHPOBOM MaTeMaTH4eCKON HayKH.



Coneprxanue AUCIUIUIMHBL «MaTeMaTHKay HalpaBJIeHO B TOM YHCIE Ha ()OPMHPOBAHUE

CIEYIONIUX 0OWUX KOMNEeMeHYUll:

=
:
5 E Popmyauposka 3HaHusA, yMeHUs
= KOMIIeTEeHIIUH
=
S
OK 01 | Beibupath CrocoObl | YMeHHs:
pereHus 3aJa4 | pacro3HaBaTh 3agaqy u/unu npobiemy
po¢eccHOHATBLHON B IIpo(heccCHoHaIbHOM H/WJIU COLMATbHOM KOHTEKCTE
ACATCIBHOCTH aHaJIM3UPOBaATh 3a1a4y u/unm npobieMy
IIPUMEHHUTEIHHO K | U BBIIEISATh €€ COCTaBHbIE YACTH
Pa3iIn9HbIM KOHTCKCTaM ONpeaeyATh dTalbl PEIICHU 3a4a4u
BBUSIBIIAIT W A(Q(GEKTUBHO HCKaTh WHPOPMALHIO,
HEOOXOAMMYI0  JJIi  pelIeHus  3ajaud  W/Win
IPOOIIEMBI
COCTABJIATH IJIaH JeHCTBUS
OTIPENIENIATh HEOOXOIMMBIE PECYPCHI
BJIAJIETh aKTyaJIbHBIMU MeTOoJaMHU paboThI
B IpodeCcCHOHATIbHON M CMEKHBIX cepax
peann30BbIBaTh COCTABJICHHBIH IJ1aH
OLICHMBATh  pe3yJabTaT U  IOCIEACTBHUS  CBOMUX
JNeWcTBUM  (CAMOCTOSITENIBHO MM C  MOMOIIBIO
HaCTaBHHKA)
3Hanus:
aKTyalbHbIM TNPO(ecCHOHANBHBIA U  COLMAIbHBIN
KOHTEKCT, B KOTOPOM IIPUXOJUTCS padOTaTh U KUTh
OCHOBHBIE HCTOYHMKM MH(MOPMAIMM U PECypChl
TUISI pelieHus 3aja4 u npodiem
B IPO¢eCCHOHATLHOM H/MJIM COLIMATbHOM KOHTEKCTE
AJIITOPUTMBI BBITIOJTHEHUS pabot
B Ipo¢eCCHOHATILHON M CMEKHBIX 00J1aCTIX
METO/IbI paboThI B npodeccuoHaIbHOM
U CMEXHBIX chepax
CTPYKTYpY IJIaHa JUIsl pelIeH s 3a1a4
MOPAOK OLIEHKM pE3yJbTaTOB pELICHUS 3a]ad
poheCCHOHATBHON IEeATETLHOCTH
OK 04 | PaGoTtath B KOJUIEKTHBE | YMeHHUS:
U KoMaHJe, 3PEKTUBHO | OPraHM30BHIBATH paboty KOJUIEKTUBA
B3aMMOJENCTBOBATH C | ¥ KOMaHbI
KOJIJIeraMH, B3aMMOJICHICTBOBaTh C KOJUIETaMM, PYKOBOACTBOM B
PYKOBOJICTBOM, Xozi€ Mpo(hecCHOHATbHON IS TEIbHOCTH
KJIMEeHTaMU 3HaAHUA:
MICUXOJIOTHYECKHE OCHOBBI JIeSITEIIbHOCTH
KOJUIEKTHBA, IICUXOJIOTHUECKHE 0COOEHHOCTH
JMYHOCTH
OCHOBBI IPOEKTHOM AEATEIbHOCTU
OK 05 | OcymiecTBasiTh  YCTHYIO | YMeHHs:




u MMMCbMEHHYIO | TPAMOTHO U3JIaraTh CBOM MBICIA U O(QOPMIISATH
KOMMYHHUKAIUIO Ha | JOKYMEHThl 1O  MNpo(ecCHOHAIbHON  TeMaTuKe
roCyJlapCTBEHHOM $I3bIKE | Ha roCcy/1apCTBEHHOM SI3bIKE, MPOSIBIISATH
Poccuiickoit denepanuu | TOJEPaAaHTHOCTHh B paO0YEM KOJIJIEKTHBE
c ydeToM ocoOeHHOcTel | 3Hanus:
COLIMAJIBHOT'O U | 0COOEHHOCTH COILIMAJILHOI'O u KyJIbTYPHOT'O
KYJIbTYPHOT'O KOHTEKCTa | KOHTEKCTa
IpaBuiIa odopmiieHus JIOKYMEHTOB
Y TIOCTPOCHUS YCTHBIX COOOLICHUN

IIK 1.2. | Opranu3oBbiBaTh  MpPO- | YMEHHS:
necc oOyueHus: oOyuaro- | (hopMHPOBAThH MOTHBAIIIO K 00y4eHHIO
IIMXCA, B TOM YHCIE C | OOy4arolMXCi C  COXpPaHHBIM  pa3BUTHEM U
OTrpaHUYEHHBIMU BO3- | OrpaHMYEHHBIMU BO3MOKHOCTSIMH 30POBBS
MOXHOCTSIMU  3J10pPOBbS, | 3HAHUNA:
B COOTBCTCTBHMM C CaHH- | TCOPETUYECKUE OCHOBEI MATEMATHUKU
TapHbBIMU HOpPMaMH U
IpaBWJIaMH, pPEaTU30BbI-
BaTb IpPOrpamMMbl UHIU-
BHIYJIbHOTO Pa3BUTHA.

[IK2.2. | Peanu3oBbIBaTh YMeHus:
IIPOrpaMMbl BHEYPOUHOH | peajn30BBIBATH COBPEMEHHBIE, B TOM  YHCIE
NEeATEIbHOCTH WHTEPAaKTUBHBIC, (OPMBI M METOJABI OpPraHU3AlMNU
00yJaromuxcs, B TOM BHEYPOUHOH  JESATENbHOCTH 10  HaIlpaBJICHUAM
YHCJIE C OTPAHUYECHHBIMU | Pa3BUTHS JUYHOCTH
BO3MOXHOCTSIMU 3HaHusn:
310pOBkA, B TEOPETHYCCKHE OCHOBBI MaTEMaTHUKHU
COOTBETCTBUH C
CaHUTapHBIMH HOPMaMU
Y TIpaBUJIAMHU.

[IK 3.4. | BeicTpauBath YMeHus:
TPaeKTOPHIO CTPOUTHh BOCHUTATENbHYIO JEATEIBHOCTh C YYETOM
po¢ecCHOHAIBLHOTO KYJIbTYPHBIX Pa3InyMil 00y4yaronmxcs ¢ COXpaHHBIM
pocTa Ha OCHOBE pa3BUTUEM U OrPAHMYEHHBIMHU  BO3MOXKHOCTSIMHU
pE3yJIbTaTOB aHAIN3A 3I0POBBS, TIOJIOBO3PACTHBIX M WHJWBHAYATbHBIX
s dexTuBHOCTH 0COOEHHOCTEHN
BOCIIUTATEIbHON 3HaHus:
ACATECIIBHOCTH 1 TCOPETUYCCKHE OCHOBBI MAaTEMAaTHUKHU
caMoOaHaJIu3a.
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2. CTPYKTYPA U COJAEP)KAHUE OBIIIEOBPA3OBATEJBHOM JUCIUILIAHBI

«MATEMATHUKA»

2.1. Tpya10eMKOCTb OCBOEHUS TUCUMILINHBI

Buna yueOHo# padoThl

Oovem ¢ uacax

O06beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CIIUATIIHHBI 232
BT. U..
OcHoBHOe coep:kaHue 220
BT. U..

110
TEOopeTHYeCcKoe 00yUeHne
MPAKTUYECKHE 3aHATHS (M3 HUX TPO(HEeCcCHOHATHLHO-OPHEHTHPOBAHHOE COJIEpIKa- 110/ 10
HUE — B (hopMe MPAKTHIECKON MOJITOTOBKH)
IIpoMe:xyToyHast arTecTanus (3K3aMeH) 12
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2.2. ConeprxaHue QTMCUUILTHHBI

HanmenoBanmne pasaciioB U TEM

Conepkanne yuyeOHOro mareprayia (OCHOBHOE M IIPO(eCcCHOHAIbHO-OpUEHTUPOBAHHOE), JTabopa-

O0BeM 4acoB

TOPHBIC M MTPAKTUYECKHUE 3aHATHUS, IPUKIIATHON MOILYIb (TIPH HATTUYHH) T I
1 2 3

OcHognoe codepoicanue
Pa3znea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 6 12
Tema 1.1 Cojnepkanne y4eOHOro Marepuana
Ienp u 3anaun MaTeMaTuky 1py | [lenp 1 3a1a4i MaTEeMaTUKK IPU OCBOCHUH CIIEIUAIEHOCTH.
OCBOCHMH CIELMANbHOCTH. Yuc- | ba3oBble 3HaHMS U YMEHUS 110 MaTeMaTUKE B MPOPECCHOHATBFHON M B TIOBCEIHEBHON JIEATEIILHO-
Jla ¥ BBIYMCIICHUS CTH.

JleiicTBUSI HA/l MOJIOKUTEIFHBIMU M OTPHUILIATEIIbHBIMU YHCIIAMH, ¢ OOBIKHOBEHHBIMH M JICCSATHY-

HBIMH JPOOSIMHU.

JeiicTBusi co creneHsiMu, GOpMYIIbl COKPALICHHOTO YMHOXKEHUS

KomM6unupoBanHoe 3aHsTue 2 2
Tema 1.2 Cojnepkanne y4eOHOro Matepuana
ITporieHTHBIE BeIunciieHus. | [IpocTele NpOIEHTH, pa3Hble CHOCOOBl MX BbIUMCICHMs. JIMHeWHBIe, KBaJgpaTHbIE, JAPOOHO-
VYpaBHEeHMs U HEpaBEHCTBA JMHEWHBIC YPABHEHUS M HEPABEHCTBA

KomOuHmnpoBaHHoe 3aHATHE 2 4
Tema 1.3. IIpogheccuonanvro-opuenmuposannoe cooepaicanue (codepaicanue npuKiaoHo2o Mooyis)
IIponienTHeie  BhruucieHus B | [IpocThie U c0KHBIE MPOIEHTHI. [IporieHTHRIC BEIYUCIEHHS B TPOGECCHOHATBHBIX 3a1auax
npogecCHOHANIBHBIX 3aj1auax

[TpakTuyeckoe 3aHsTHE 2
Tema 1.4 Copepxanue yueOHOro MaTepuaia
Pemenne 3amay. Bxonnol KoH- | BerumcieHus u npeoOpazoBaHus. Y paBHEHHsI M HepaBeHCTBA. [ eoMeTpHs Ha TUIOCKOCTH
TPOJIB KoMOMHHPOBaHHOE 3aHSTHE 2 2

KonTponbHas paborta 2
Pa3nea 2. IIpsiMble H IVIOCKOCTH B IpocTpaHcTBe. KoopanHaThl M BEKTOPHI B IPOCTPAHCTBE 15 15
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Tema 2.1. OcHOBHEIE MHOHITUI
crepeoMeTpuu. PacnonoxeHue
MPSIMBIX U TJIOCKOCTEH

Copepxanue yueOHOro Marepuasa

[Ipenmer crepeomerpuu. OCHOBHBIE NOHATUS (TOYKA, MpsAMasi, IIIOCKOCTh, IPOCTpaHCTBO). Oc-
HOBHBIE aKCHOMBI crepeoMeTpuH. [lepecekaroniyecs, napajielbHbIE U CKPEIIUBAIOIUECS IIPs-
Mble. YTOJI MEXAY NpSAMBIMHU B IpocTpaHcTBe. lleprnenaukynspHocTs npsMbeiXx. OCHOBHBIE MPO-
CTPaHCTBEHHBbIE (PUTYPBI

KomOununpoBaHHoe 3aHsTHE

Tema 2.2. TlapauienbHOCTh
IPSAMBIX, NMPSAMON M IUIOCKOCTH,
IIJIOCKOCTEMN

Copepxanue yueOHOro Marepuasa

[TapannensHble npsamas 1 wiockoctb. Onpenenenue. [Ipuznak. CpoiicTBa.

[TapannensHbie mwiockoctu. Onpenenenue. [Ipuznak. ColicTaa.

Terpasnp u ero snementsl. [lapamnenenunen u ero sneMeHThl. CBOMCTBA MPOTHBOMIOIOKHBIX
rpaHeil u nuaroHasei napawienenuneaa. [loctpoeHrne 0CHOBHBIX CEUeHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.3. IlepneHAUKYISIPHOCTH
OPSMBIX, TPSIMON M IUIOCKOCTH,
IIJIOCKOCTEN

Cojnepkanue ydeOHOro Marepuana

Ilepnenauxkynsapusle npsmsie. [lapannenbusie npsaMele, NEPHEHAUKYIAPHBIC K MIOCKOCTH. IIpu-
3HAK NNEPIEHIUKYISIPHOCTH NIPSIMOM M TNIOCKOCTH

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 2.4. Ilepnennukynsip u
HakJoHHad. Teopema o0 Tpex
MEepIeHIUKYIIApax

Coneprkanne y4eOHOro MaTepuana

[lepnienauKkynsap U HakJIOHHas. Teopema O Tpex MEpPHEeHIUKYIApax. YTOJI MEXIy NpsSMOM U
IIJIOCKOCTBIO.

VYrois Mexay MI0CKOCTAMH. [lepnenuKynsipHbIe III0OCKOCTH.

PaccrosiHus B IPOCTPAHCTBE

KomOunmnpoBaHHoe 3aHsTHE

Tema 2.5. KoopauHaTel U Bek-
TOPBI B IPOCTPAHCTBE

Cogepxanue yueOHOTo MaTepuana

JlexapToBbI KOOpJAWMHATHI B MPOCTpAHCTBE. BekTopsl B mpocTpaHcTBe. CI0KEHHE U BBIYUTAHUE
BEKTOPOB. YMHOXEHUE BekTOpa Ha uuciio. CkansipHoe mpousBereHue BekTopoB. [lpocreitmme
3aJ1a4¥ B KOOpAMHATAX

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.6. [Ipsmble U MIIOCKOCTH
B IIPAKTUYECKUX 3a7a4ax

IIpogheccuonanvro-opuenmuposarnnoe cooepicanue (Cooepicanue nPuUKIaoH020 Mooyis)

B3anMHOe pacnosnokeHne NpsMbIX B MpocTpaHcTBe. [lapamiensHOCTh IPSAMON M IUNIOCKOCTH, Ta-
PAJUIEIBHOCTD IJIOCKOCTEM, MEPIEHAUKYISIPHOCTD IIJIOCKOCTEM. PacnosioxkeHue mpsiMbIX U IUIOC-
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KOCTel B OKpyXawllueM Mupe (mpupoje,
OPUEHTHPOBAHHBIX 3324

apXUTEKType, TexHUKe). PemeHue mpakTHKO-

IIpakTHyeckoe 3aHsITHE 4 2
Tema 2.7 Pemenne 3amau. [Ips- | Comepxanue yaeOHOro Marepuaa
MBbI€ M IIJIOCKOCTH, KOOpAMHATHI | PacmonoxkeHnue NpsMbIX U MIIOCKOCTEN B MpocTpaHcTBe. [lepneHIuKynsapHOCTb U MapalijieIbHOCTb
1 BEKTOPHI B IIPOCTPAHCTBE OpsIMBIX U IUIOCKOCTEH. JlekapTOBbI KOOpAMHATHI B IIPOCTPAHCTBE. BEKTOpPHI B MPOCTPAHCTBE.
CrnoxeHue ¥ BBIYMTaHHE BEKTOPOB. Y MHOXKEHHE BeKTOpa Ha yucyio. KoopanHaTel BeKTOpa
KomOuHMpoBaHHOE 3aHATHE
KonTponpsHas padora 2
Pa3nes 3. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckue GyHKIUH 11 15
Tema 3.1 Cojnepkanue ydeOHOro Marepuana
Tpuronomerpuueckue (yHkuuu | Paguannas mepa yria. [IoBopoT ToUkM BOKpYr Haudasia koopauHat. OmnpeaeneHnue CHHyca, KOCH-
IIPOU3BOJILHOTO yTJja, Yhclia Hyca, TAaHT'€HCA U KOTaHreHca. 3HaKU CHHYCa, KOCHHYCA, TAaH[€HCA U KOTAHI'€HCA 110 YETBEPTSIM.
3aBUCHUMOCTh MEXKy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJTHOTO U TOTO K€ yIiia
KoMOMHMpOBaHHOE 3aHSTHE 2 2
Tema 3.2 OcuoBuble Tpurono- | ComepxaHue yueOHOTO MaTepHaia
METPUUYECKHE TOKIECTBA Tpuronomerpuueckue Toxaectsa. [IpeobpazoBaHMs MPOCTEHIINX TPUTOHOMETPUUYECKHUX BbIpa-
xeHuil. CHHYC, KOCUHYC, TAHT'€HC U KOTaHT€HC YIJIOB OM - O
KomOunnpoBaHHoOe 3aHsTHE 4
Tema 3.3 Copneprkanue yueOHOro MaTepuaa
Tpuronomerpuyeckue GyHK- | O65acTh ONMpeIe/ICHUsT U MHOKECTBO 3HAYCHHU TPUTOHOMETpHUeCKuX (QyHKIui. YETHOCTD, He-
IIUH, UX CBOMCTBA U IrpaduKu 4ETHOCTh, MEPUOJUYHOCTh TPUTOHOMETpUUeckux (QyHKuui. CBoiicTBa U rpaduku QyHKIu y =
Cos X, y = sin X, y = tg X, y = ctg x. CxaTue u pacTsbpkeHue rpaukoB TPUTOHOMETPUUYECKUX
GbyHKUINH.
[Tpeobpa3zoBanue rpad)uKOB TPUTOHOMETPUUECKUX (PYHKIIMIMA
KomOuHupoBaHHOE 3aHsTHE 4
Tema 3.4 OGpatabsie Tpurono- | ComepxaHue yueOHOTO MaTepHaia
MeTpUYecKue QyHKIUU OO6parHble Tpuronomerpuyeckue GyHkuu. Mx cBoicTBa U rpauKu.
Komb6uHupoBaHHOE 3aHATHE 1 3
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Tema 3.5 TpuroHomerpuyeckue
yYpaBHEHUS U HEPABEHCTBA

Copepxanue yueOHOro Marepuasa

VYpaBHeHHe cos X = a. YpaBHEHHeE sin X = a. YpaBHeHue tg X = a, ctg X = a. Pemenue TpuroHomer-
PUUYECKUX YPABHEHUH OCHOBHBIX THIIOB: NPOCTEHIINE TPUTOHOMETPUYECKUE YPABHEHUS, CBOMS-
1Mecs K KBaJpaTHBIM., pelIacMble pPa3I0KEHUEM Ha MHOXKHUTENU, OJJHOPOIHBIE.

[Tpocreiinye TpUroHOMETpUYECKHE HEPABEHCTBA

KoMOuHMpoBaHHOE 3aHsTHE 2 4
Tema 3.6 Pemenue 3amau. Oc- | ConepxaHue yueOHOTO MaTepHasia
HOBBI TpUroHomeTrpuu. Tpuro- | [IpeoOpazoBaHHe TPUTOHOMETPHUSCKUX BBIPOKEHH. PellieHre TPUrOHOMETPUYECKUX YPaBHEHUH
HOMeTpUYecKkue QyHKIHUN U HEPaBEHCTB B TOM YHCJIE C HCIOJIb30BAHUEM CBOMCTB (DYHKIIMIA

KoMOnHHpOBaHHOE 3aHATHE. 2

KoutposbHast pabora 2
Pasnen 4. [IpousBoanas u nepsoodpasnas pyHkuumn 20 30
Tema 4.1 Ilonstue mnpousBojn- | ComepikaHue y4eOHOro Marepuana
HoHi. ®opmynsl u npasuna aud- | [pupamienne aprymenta. [lpuparienne GyHKUnU. 3aqa4qu, TIPUBOASIINE K IMOHATHIO MPOU3BOJI-
(bepeHIUpPOBaHMS Hoit. OmpesienieHne MPOU3BOTHOW. AJITOPUTM OTBICKAHUS MPonu3BOHON. Dopmyibl quddhepeHim-

poBanusi. [IpaBuna nuddepeHipoBanus

KoMOuHMpoBaHHOE 3aHsTHE 4 4
Tema 4.2 Tlonstue o HenpepsiB- | CoaeprkaHue yueOHOro Marepuana
HOCTH ¢yHKIMM. Meron mrTep- [Tonsitue HenpepbiBHOM (pyHKIMKM. CBOMCTBa HenmpepblBHOW (QyHKIMU. CBA3b MEXAY HENpephIB-
BajloB HOCTbHIO U U PepeHIIpyeMOCThI0 GYHKIIMHN B TOUKE. AJTOPUTM pEIICHUs HEPABEHCTB METOAOM

WHTEPBAJIOB

KoMOuHMpoBaHHOE 3aHsTHE 4 4
Tema 4.3 Copneprkanue yueOHOro MaTepuasa
I'eomerpuueckuit n pusndeckuit | [eoMeTpUYECKUid CMBICI MTPOM3BOIHON (YHKIUH — YIJIOBOM KOA(QUIMEHT KacaTelbHOH K rpa-
CMBICII TPOU3BOHOMN ¢buky QyHkuuM B TOUKEe. YpaBHEHHE KacaTelabHOU K Tpaduky QpyHKIMHU. AJITOPUTM COCTABIICHUS

ypaBHEHMsI KacaTeJabHOU K rpadguky pyHkuuu y=f(x)

Kom0OuHMpoBaHHOE 3aHATHE 2 2

Tema 4.4 MOHOTOHHOCTH (YHK-
nud. TOYKH 3KCTpeMyma

Cogepxanne yaeOHOro MaTepuaa

Bospactanue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pAcCTaHHs M YObIBaHUSA (DYHKLIHUU 3HAKY
POM3BOIHON. 3a]]aul HA MAKCUMYM U MUHUMYM. AJITOPUTM HccieloBaHus (QYHKIIMHM U TOCTpOe-
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HUS ee rpaduKa ¢ MOMOIIBIO TPOU3BOIHOM

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.5 HccnenoBanue ¢GyHK-
U ¥ TOCTPOCHUE IPadHKOB

Conepxanue yaeOHOro MaTepraia

UccnenoBanmne QyHKIIME HA MOHOTOHHOCTB U MIOCTPOEHUE rPpahuKoB

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.6 HauOombmee u
HaMMCHbIICe 3HAYCHHS (yHK-
105058

Cojnepkanue y4eOHOro Marepuana

Haxoxnenue HauOOIBIIEro U HaUMEHBIIETO 3HAYEHUH Q)YHKHHI;'I, IIOCTPOCHUC I‘pa(bI/IKOB C HuC-
IMOJIb30BAHHUEM alllapara MaTCMaTUUCCKOT'O aHaJIM3a

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.7 HaxokneHwe OITH-
MaJIBHOTO pEe3yJibTaTa C IOMO-
IIbI0 TTPOU3BOJHOM B IMPAKTHYC-
CKHX 3aJa4yax

IIpogheccuonanvro-opueHmuposannoe cooepaicanue (cooepicanue NPUKIA0H020 MoOYs)

Haumenbliee u Haubosbllee 3Ha4eHHE (PYHKINUU

HpaKTI/IqCCKOG 3aHATHUC

Tema 4.8  IlepBooOpasnas
¢bynkuuu. IlpaBuia Haxoxne-
HUS IEPBOOOPA3HBIX

Cojnepkanue y4eOHOro Marepuana

O3HakoMJIEHHE C MOHSATUEM MHTErpaja u nepBoodpazHoit ansa pynkuuu y=f(x). Pemenue 3amau
Ha CBsI3b IEPBOOOPA3HOI U ee MPOU3BOIHOM, BEIUMCIIEHUE TIEPBOOOPA3HON /I JAaHHOM (QYHKIIUH.
Tabnuna dopMyn /Ui HaXOXKJIEHUS NepBooOpa3HbIX. M3ydueHre npaBuiia BBIYMCIEHUS MIEPBOOO-
pasHou

KomOunmnpoBaHHoOeE 3aHsTHE

Tema 4.9 Ilnomane KpuBOJIH-
HeliHoW  Tpaneuun. Dopmyna
Hrrorona — JleiiOnumna

Cogepxanue yueOHOro MaTepuana

3anauu, NPUBOJAALINE K TOHATHIO ONPENEICHHOTO UHTErpaja — O BBIUMCICHUH IIJIOLAJAN KPUBO-
auHelHoW Tpaneuuu. [loHsTHE ompenenéHHOro MHTerpaina. leoMeTpudeckuil U (pu3HUECKUit
CMBICIT onpeniesieHHoro narerpaina. ®opmyna Hetorona — Jleitouuna.

Penrenue 3a/1a4 Ha MPUMEHEHUE MHTETpasia JUIsl BHIYMCICHUS. (PU3NUECKUX BEIMYUH U TUIOMAAeH

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 4.10 Pemrenne 3amau.
[IponsBogHas u mepBooOpazHas

byHKIHM.

Cogepxannie yaeOHOro MaTepuana

®opmyiel ¥ npaBuia quddepenupoBanud. Vccnegoanue GyHKIUN ¢ TOMOIIBIO TPOU3BOAHOM.
Haubonbiee u HauMeHblee 3HaUeHUs QYHKIUU.
Brruncnenne neppoobpasznoii. [lpumenenmne neppoodbpasHoit
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KOM6I/IHI/Ip0BaHHOC 3aHATUC

KoutpospHast pabora 2
Paznesn S. MHOrorpaHHMKHU M TeJia BpalleHusl 12 20
Tema 5.1 Ilpusma, mapamnene- | ComepxaHue yaeOHOro Marepuaa
nunesn, Ky0, nupaMuza U ux ce- | [Ipusma (HakJIOHHAS, MpsiMasi, paBHIbHAsS) U e dmeMenTsl. [lapannenenumnea. CBONWCTBA MPsAMO-
YeHUs yroapHoro napamuenenunena. Kyo6. Iupamuna u e€ snementsl. IlpaBunbHas nupamuia

KoMOuHMpoBaHHOE 3aHsTHE 2 4
Tema 5.2 IlpaBunbHbie MHOro- | CopeprkaHue yueOHOro Marepuania
IPaHHUKU B )XU3HU [Tnomans moBEepXHOCTH MHOTOTpaHHHUKOB. [IpocTeiimme KoMOMHAIIMM MHOTOTPaHHUKOB. Brrunc-

JIEHHE 3JIEMEHTOB IPOCTPaHCTBEHHBIX Guryp (péOpa, nuaronanu, yrisl). [IpaBuiabHbIE MHOTO-

TpaHHHUKH

KoMOMHMpOBaHHOE 3aHSTHE 2 4
Tema 5.3 IIpogheccuonanvro-opueHmuposannoe cooepaicanue (cooepicanue NPUKIA0H020 MoOYs)
Munmuuap, xonyc, mwap u ux ce- | Hunuaap, konye, chepa u map. OCHOBHBIE CBOICTBA MPSMOr0 KPYyroBOro LMIMHJIPA, MPSIMOIO
YEeHUS KpYroBoro konyca. M3o0pakeHue Ten BpamieHusi Ha TiockocTu. [IpencraBinenue 06 yceu€éHHOM

KoHyce. CeueHusl KOHyca (IapajieIbHOe OCHOBAaHUIO U IPOXOJsIIee Yepe3 BEPIIUHY), CEYCHUs

WIMH]pa (mapauieIbHO U NMEePIEHAUKYISIPHO OCH), CeYEeHHUX Iapa. Pa3BépTka nuimMHIpa U Ko-

Hyca

[IpakTHYeCKOe 3aHSATHE 2 2
Tema 5.4 O6bembl u tomanu | CoxepkaHue yueOHOro MaTepuasa
IIOBEPXHOCTEN TEl O6mwem npsimoyrosbHOro napasmenenunena. Oobem kyd6a. O6beMbl MPSIMOIN MPU3MBI U LIWIIMHAPA.

O0bembl upaMuibl U KoHyca. O0BeM 1rapa

KoMOuHMpoBaHHOE 3aHsTHE 4 4
Tema 5.5 Ilpumepsr cummerpuii | IIpogheccuonanvro-opuenmuposannoe cooepaicanue (cooepicanue nPUKIaoH020 MooyJis)
B npoeccun

[TonsiTHe 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAs, OCEBasi, 3€PKaIbHAs).

O06o00611eHre TpeCTaBIeHUH O MPaBUIBHBIX MHOTOTPaHHUKAX (TeTpadp, KyO, OKTa’p, J0JeKa-

3P, UKOCAIIP).

[Tpumepsl cuMMeTpHii B ipodeccun

[pakTHyecKoe 3aHATHE 2

Tema 5.6 Pemenue 3agay. MHO-

Cogepxanue yaeOHOTO MaTepuana
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TrOrpaHHUKHA U TCJla BpalllCHUA

O0BEMBI U ImIomaayr MMOBEPXHOCTH MHOT'OI'PaAaHHHUKOB M TCJI BpalllCHUSA

Kom0OuHMpOBaHHOE 3aHATHE 2 2

KoHTposibHast pabota 2
Pa3nes 6. Crenenn u kopuu. CreneHHas, Noka3aTeJbHas M Jjorapupmuyeckasi pyHKuuu 22 18
Tema 6.1 Crenennas ¢ynkuus, | ConepxaHue yaeOHOro Marepraa
ee cpoiictBa. [IpeoGpasoBanue | TTomstue KOpHSI N-OM CTENEHH M3 JACHUCTBUTENBHOTO yucna. OyHkuun y = VX mx cBoiicTBa
BBIDOXKCHHH C KOPHSMH N-Oi | rpaduku. CBoiicTBa KOpHs n-oii crenenu. Ilpeo6pazoBanue UppalOHAILHbIX BBIPAKEHUIH
CTCIICHH Kom0OuHMpoBaHHOE 3aHATHE 2 2
Tema 6.2 CpoiictBa crenenu ¢ | ComepxaHue yueOHOro Marepuasa
palMOHAILHBIM U JEUCTBUTEND- | [IOHSITHE CTENEeHH ¢ pallMOHATIbHBIM NOKa3aTeaeM. CteneHHble QYHKIMU, UX CBOWCTBA M rPaHKH
HBIM [TOKa3aTeIsIMU Kom0OuHMpOBaHHOE 3aHATHE 2 2
Tema 6.3 Pemenue wuppauno- | Copeprkanue yueOHOro Marepuania
HaJIbHBIX YpaBHEHUN PaBHOCHJIBHOCTh MppALMOHAIbHBIX YPaBHEHUNH. MeTobl UX pelieHus

KoMOnHHpOBaHHOE 3aHATHE 2 2
Tema 6.4 TlokazarenbHas yHk- | ComepxaHue y9eOHOro MaTepuasa
us, ee corcrsa. Ilokasarens- | CTeneHb ¢ MPOM3BOJIBHBIM JACHCTBUTENBHBIM TOKa3aTeneM. Onpeenenre noKa3aTenbHol QyHK-
HBIE YPaBHEHHUS M HEPABEHCTBA | IMM M €€ CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHEM IOoKa3zaTeslbHOW (yHKuMu. Pemenue mokasa-

TeNbHBIX YpaBHEHUII METOJIOM ypaBHUBaHUs IMOKa3aTesieil, METOJJOM BBEICHHS HOBOW IEepeMeH-

HOMU, QYHKIIMOHAIBbHO-TPaUUeCKUM MeTo10M. PerieHne nokasaresbHbIX HEPABEHCTB

Kom0OuHMpOBaHHOE 3aHATHE 2 4
Tema 6.5 Jlorapupm umcna. | ComeprkaHue yueOHOro Marepuania
CsoiicTBa orapupmMoB Jlorapudm yucna. Cporictsa iorapudmos. Onepaiius iorapuMUpOBaHuUs

KoMmOuHMpoBaHHOE 3aHATHE 6 2
Tema 6.6 Jlorapudmuueckas | ConepxaHue yueOHOTO MaTepHalia
¢ynkuus, ee cpoiictBa. Jlora- | Jlorapupmudeckast pyHKiwst u ee cBoiictBa. [lousTre orapudmudeckoro ypasaenus. Omeparus
pudMuUeckue ypaBHEHHs, He- | IOTCHIUPOBAaHUS. TpHU OCHOBHBIX METOJA PEUICHUS JIOTapU(PMHUUYSCKUX YpaBHEHHUU: (YHKIHO-
paBeHCTBa HaJIbHO-TpaUUeCcKuii, METO/ MOTEeHIIMPOBAHUS, METO] BBEIEHUSI HOBOM nepeMeHHOM. Jlorapud-

MHUYECKHE HEPaBEHCTBA

Kom06uHMpoBaHHOE 3aHATHE 6 4

Tema 6.7 Jlorapudmsl B npupo-
JI€ M TEXHHUKE

IIpogheccuonanvro-opueHmuposanroe cooepaicanue (cooepicanue NPUKIA0H020 MoOyis)

[Tpumenenue norapudma. Jlorapubmudeckas cnupanb B npupoje. Ee maremarnyeckue cBoicTBa
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HpaKTI/I‘ICCKOC 3aHATUC

Tema 6.8 Pemenue 3anau. Cre-
NIeHHAs, TIOKa3aTeJIbHas U Jiora-
pudmmuueckas GyHKIUN

Conepkanue yueOHOro MaTepraia

CrenenHasi, mokaszatespHas ¥ Jjorapudpmuueckasi ynkuuu. Penenue ypaBHeHui

KomOununpoBaHHoe 3aHsTHE

KoutposbHast pabora 2
Pa3znen 7. DiieMeHTHI TEOPUU BEPOSITHOCTEH M MATEMATUYECKON CTATHCTUKH 14 10
Tema 7.1 CoOwitue, Beposar- | ComepxaHue y4eOHOro Marepraa
HOCTb coObITHA. Cioxkenne M | COBMECTHBICE W HECOBMECTHBIC COOBITHS. TeopeMbl O BEpPOSITHOCTH CyMMbI COOBITHIA. Y CIIOBHAsI
YMHOKEHHUE BEPOSITHOCTEN BEPOATHOCTh. 3aBUCUMbIE U HE3aBUCHUMBbIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH MPOU3BEICHHS CO-

ObITHI

KoM0uHMpoBaHHOE 3aHsITHE 4 2
Tema 7.2 BepositHOCTh B Tpo- | [Ipogheccuonanvro-opuenmupogannoe cooepaicanue (cooepaicanue npukiaono2o Mooyis)
(beccroHaIbHBIX 33/1a4ax OTtHocuTeIbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH. CTaTHUCTUYECKOE OMpEeeHUe

BepoATHOCTH. OLleHKa BEPOSITHOCTH COOBITHS

IIpakTHyeckoe 3aHsTHE 4 2
Tema 7.3 Jluckpernas cnyuaii- | ConepxaHue yueOHOTO MaTepHasia
Hasg BEIWYMHA, 3aKOH €€ pac- | Buabl cioyuyaiiHplx BenuuuH. OnpeneneHue JUCKPETHON CIIydallHOM BEJMYMHBI. 3aKOH pacupene-
MIpeEIICHUS JICHUS] JUCKPETHOM CIIy4aiiHOW BEJIMYMHBI. E€ YMCIIOBbIE XapaKTEPUCTUKU

KoMmOuHMpoBaHHOE 3aHATHE 4 2
Tema 7.4 3amaunm maremaruue- | CopeprkaHue yueOHOro Marepuania
CKOM CTaTUCTHKH. [TepBuunas 06pabOTKa CTAaTUCTUUECKUX JAHHBIX. YHCIIOBBIE XapaKTepUCTUKH (cpeaHee apudme-

THYECKOe, Me/InaHa, pa3Max, nucnepcust). Pabora ¢ tabauiiamu, rpagukaMu, 1uarpaMMaMu

KomM6unmnpoBanHoe 3aHsTue 2 2
Tema 7.5 DnemenTsl Teopun Be- | Buasl coObiTHil, BeposTHOCTh cOOBITHH. Cllo)keHHE M YMHOXXEHUE BeposiTHOCTeH. JluckperHas
POSITHOCTEM M MaTeMaTH4YeCKOW | ciiydaiiHasl BEJIMYHMHA, 3aKOH €€ paclpeeseHus. 3a1ayd MaTeMaTHYECKON CTATUCTUKH.
CTaTUCTUKH KonTposnpHas pabota 2
[TpomexyTouHas aTTectanus (OKk3aMeH) 12
Bceero: 232
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3. YCJIOBHUSA PEAJIN3AIIMA OBIIIEOBPA3OBATEJIBHOM JUCHUILIVHDI

«MATEMATHUKA»

3.1. MaTtepuajJibHO-TEXHHYECKOE 00ecreyeHue
O6opynoBanue yaeOHOT0O KaOWHeTA:

MI0CAI0YHBIE MECTA MO KOJIMYECTBY OOYUJaIOUINXCS;

pabouee MeCTO IpenoaBaTes;

KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPUasIOB;

3aJjaHus 7151 KOHTPOJIbHBIX padoT;

npodeccuoHaIbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

MaTepuaibl IK3aMeHa.

MEPCOHAIBHBIN KOMITBIOTEP C JTUIEH3UOHHBIM IPOrpaMMHBIM 00€CIIEUeHHUEM;
MIPOEKTOP C IKPAHOM.

3.2. UndopmannonHoe odecriedeHne peajan3anuu NporpaMmmbl

3.2.1. OcHOBHOE N31aHHE
1. bammakoB M.M. Maremaruka: st cpeaHero npodeccuoHaibHOro obpaszoanusi M.U.

bammakoB. — W3natenbekuii neHTp «Akagemusi», 2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIVIMHbBI «<MATEMATHUKA»

Texyluil KOHTPOJIb IIPOBOAMUTCS IPENOJaBaTeIeM B IPOLECCE MPOBEACHUS IPaKTHYE-
CKUX 3aHATUH, MPOBEPOUYHBIX U KOHTPOJHHBIX Pa0OOT, OLIEHKH MHAWBUYaJbHBIX MPOEKTOB, J10-
KJ1a/10B U T.11. OOyueHue mo yuebHoil nucuurinae «MaTeMaTHKay 3aBepiiacTcs 9K3aMeHOM

Pe3zynomamer 06yuenus

Dopmbl U Memoovl KOHMPOLA U OYEHKU Pe3ylbmamos 00yyeHus

Jluunocmmuvie pesynvma-
mol

— BBINOJHEHUE WHJWBHIYaJIbHBIX M TPYIIIOBBIX HCCIEI0BATEIb-
CKUX MPOCKTOB

— BBINIOJIHEHUE TNPAKTHKO-OPUEHTUPOBAHHBIX 3aJaHUil mpodec-
CHOHAJILHOW HAIIPABJICHHOCTH

— ONHMCaHHE CUTYyaluh

— colecenoBaHus

Memanpeomemmusie pe-
3yIbMamol

—  BBINOJIHEHUE MHIUBUIYaJbHBIX U TPYNIOBBIX HCCIEAOBATEb-
CKHUX MIPOEKTOB

— CEeMHUHap

OLIEHKA aHAJMTUYECKON paboThI ¢ HH(pOpMAIHEl, TEKCTOM

— MmyOJWUYHOE BBICTYIUICHUE Ha KOH(EPEHIUHU, CEMUHAPE

— TIPaKTUKOOPHEHTUPOBAHHBIC 3aJaHUS HHTETPHUPOBAHHOTO Xa-
pakrepa

IIpeomemmnuie pesynoma-
mol

— YCTHBIA ONPOC

— KOHTpOJIbHas paboTa

— MaTeMaTU4YeCKUU AUKTAHT

— cooOImieHue / I0KIJIaJ yJamerocs: ¢ JeMOHCTpaIuel pe3ynbTa-
TOB HAOJIFOACHUI

— COCTaBJICHHE MOJIETHHOW CXeMbl OTBETA Ha MOCTABJICHHBIN BO-
mpoc

TECTOBBIC 3aIaHUS

JTUTAKTHYECKHE KAPTOUKH

KOJUIEKTUBHOE 3aIoJHEHNE 00001ar0IIei Ta0IUIIbI

Obwue xomnemenyuu

SKCIIEPTHOE HAOIIOCHHE 3a e TENbHOCThIO Ha Y 3;
OLICHMBAHUE BBINOJHEHUS WHAUBUIYAIbHBIX U TPYIIOBBIX 3a-
JTaHWH;

— TMCBhMEHHBIEC PabOThI MPOOJIEMHOTO XapakTepa

IIpogheccuonanvrvie kom-
nemeHyuu

— TMPaKTUKOOPHUEHTUPOBAHHBIE 3aJlaHUS MHTETPUPOBAHHOIO Xa-
pakTepa
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Ipuioxenne 1
KoHTpo/IbHO-0LIEHOYHBbIE CPeACTBA

1. KoHTPOJIbHO-01IeHOYHbIE MATEPHAJIBI 1151 BXOHOTO KOHTPOJIS
Oo0si3aTe/IbHAS YACTh
Ilpu pewenuu 3a0anun 1-4 3anuwiume npasunbHBLL OMEem U3 Uemblpex NPedi0HCeH-
HBIX:
1. (1 6amn) Packpoiite GopMyny COKpAIIEHHOTO YMHOMKEHHS a>-b:
A) a>-2ab+b? B) (a-b)(a+b); B) a’+2ab-b%* I') (a-b)(a-b)
2. (1 6ayn) [Mnomaap TpEYrodbHUKA BEIYUCISAETCS 110 (hOpMYyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amr) Kakoe u3 cienyromux 4uces 3aKI0YeH0 MEXy YUCIIaMu 17 4 8

A)0,4;5)0,5; B)0,6; ) 0,7
4. (1 6amn) Jansl rpaduxn pyaxnuii. Kakas ¢popmymna cootBeTcTByeT rpaduky 3):

D - 2) | 3)

o] 1\ o[ 1 o] 1

1 9
=—x—6 2
A 20 pyEx Sl g P s

Ilpu evinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuieHUA U NOAYYEHHbLIL Omeem.
1 11

5. (2 6anna) Beraucnure: 2 5

6. (2 6anna) Pemmure ypasaenue x>-7x+10=0. Eciu ypaBHeHHe UMeeT 6ojiee 0JHOTO KOp-
H$l, B OTBET 3aIIUIINTE MEHBIIHNHA U3 KOPHEH.

7. (2 6amna) Jns pemonTa Tpedyercs 57 pynoHoB 000eB. Kakoe HanMeHbIIIee KOJIMIEeCTBO
navyek 0OOMHOTO KJIesl HY>KHO ISl TAKOTO PEeMOHTA, eclu | madka Kiies paccyhTaHa Ha 5 pyino-
HOB?

8. (2 6amna) Beicota BH mapamnenorpamma ABCD penut ero cropony AD Ha oTpe3ku
AH=2 u HD =32. [luaronans napamienorpamma BD pasna 40. HaiiguTe miomans mapasiesno-
rpaMma.

JonoJHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anumwiume x00, 0060CHOGaANHUE PEUIeHUA U NOIYYEHHDLI
omeem.

9. (3 6amra) Pp1600B IPOILITBLT HA JIOJKE OT MPUCTAHH HEKOTOPOE PACCTOSTHUE BBEPX TIO
TEUYEHUIO PEKH, 3aTeM OpOCHII SIKOPh, 2 Yaca JOBWII phIOYy U BEpHYJICS 00paTHO uepe3 5 4acoB OT
Havasna myrtemectBus. Ha kakoe paccTossHHE OT MPHUCTaHU OH OTIUIBUI, €CJIM CKOPOCTh TEUEHHUS
peKH paBHa 2 KM/4, a COOCTBEHHAst CKOPOCTb JIOAKH 6 KM/4?
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2. KOHTPOJIbHO-0LIEHOYHbIE MATEPHUAJIbI IJIsl TEKYIIEeH aTTeCTAlMU

Texymuii KOHTPOJIb IPOBOAATCS BO BPEMs AyAUTOPHBIX 3aHATHM 110 MATEMaTUKE B COOT-
BETCTBUU C y4eOHBIM TJIaHOM M pabodyeil mporpammel OJ] «MaremaTHkay MO BCeM paszeiam
nporpaMmbl. TeKyluid KOHTPOJIb COCTOMT U3 JIBYX YacTEl: TEOPETUUYECKOM M MPAKTUYECKOM.
ITpu 3TOM 00y4aromuecs MoJy4aroT ABE OTMETKH.

Teopernyeckass 4acTb IPOXOAUT B (POpPME YCTHBIX OTBETOB: OOY4YarolHecs BBITATMBAIOT
ISTh KapTOYEK C BOIPOCAMHM, JAIOT IMOJIHBIA OTBET (CO CIIMCKOM BOIIPOCOB OOYydaroluecs 3Ha-
KOMSTCS B Hauajle U3y4yeHus pas3zena).

IlIxana nepesooa 6a1106 6 ommemKku no NAMUOANILHOI cCUCHeMe

Ommemka Konuuecmeo éepnvix omeemoe na meopemuueckue 60npocol
«3» (y0os.) 3

«4» (xopouwio) 4

«5» (omauyuno) 5

3aaHus MPAKTHYECKOW 4YacTH (KOHTPOJIbHBIC PAaOOThI) YaCTHMYHO B3STHI M3 OTKPBITOTO
6anka EI'D u BIIP mo marematuke.

Ha BBITIOJIHEHHE KOHTPOJIBHOW pabOTHI MO MaTeMaTHKe Aaetcs 1 akamemuueckuit vac (45

KoHTposibHast paboTa cOCTOUT MX 2-X yacTel. B repBoii yacTu npejyiaraeTcs BhIMOJIHUTD 4
3a/laHus — BBIOPATh NMPABHIIBHBIA OTBET M3 YETHIPEX MPEUIOKCHHBIX. BO BTOpO# wacTu mpeia-
raetcs BBITIOJHUTH 6 3aJaHUil — OPOPMUTH XOJI PEIICHUS U 3aMHiCcaTh MONYUYEHHBIH OTBET.

3a mpaBWJIBHOE BBINOJIHEHHE JIIOOOTr0 3aJaHHs MEepBOM yacTH OOydaroIMHCs MOoJydaer
onuH Oanna. [IpaBuibHOE BBHIMOJIHEHHE 33/IaHUN BTOPOI YacTH olleHHWBaeTcs 2 OamnamMu wiu 1
0asJI0M 32 YaCTUYHOE pEellICHUE.

banel, momy4deHHbI€ 3a BCE BBIIIOJIHEHHbBIE 33/IaHUSI, CYMMUPYIOTCSL.

IlIkana nepesooa 6annoe 6 ommemku no NAMUOGANILHOU cucmeme

Ommemka Yucno 6annos,
Heo0X00umoe 01 NoJIy4eHus OmMemKu

«3» (y008.) 8-10
«4» (xopowio) 11-13
«5» (omauuro) 14-16
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3.1 Ilpamele u nnockocmu, KOOpOUHAMbL U 6EKMOPbL 8 NPOCMPAHCINEE

Oopazosamenvhble pe3yibmamot, nood1eXHcauiue nposepke (rj1emenmo):
P61, 1P6 9, IP6 11, IP6 12, JIP6 13, JIP6 14.

OK 01, OK 03, OK 05, OK 07.

K 1.2.

A e

© =

Teopernyeckne BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[Tepeuncnure oCHOBHbIE (PUIYPBI B IPOCTPAHCTBE.
Ilepeuncaure criocoObl 3a1aHUs IIOCKOCTH.
ITponomxure Teopemy: «Ecin ogHa U3 AByX NapajuleIbHBIX NPSAMBIX NIEPIEHINUKYIISIP-
Ha IIJIOCKOCTH, TO...».
ITponomxure Teopemy: «Eciau nBe napajuiebHbIE IJIOCKOCTH IEPECEKAIOTCA TPEThEH,
TO...».
Cdopmynupyiite ornpeeneHue 1ByrpaHHOro yria.
Packpolite noHsATHE «YroJI MEXAY HPSAMBIMUY.
IIepeuncnure B3aMMHOE PacIOIOKEHUE ABYX MPSAMBIX B IPOCTPAHCTBE
Kakue npsiMble Ha3bIBalOTCA NapajuIeIbHBIMU B IPOCTPAHCTBE?

. Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOLIMMHUCS B IPOCTPAHCTBE?
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Kakue npsiMple Ha3bIBaIOTCS NEPIIEHIUKYISIPHBIMU B IPOCTPAHCTBE?
IIepeuncnnre B3aMMHOE PacIOIOKEHHUE IPSIMON U TNIOCKOCTH B ITPOCTPAHCTBE.
Packpolite noHsATHE «Yroyl MEeXAy NPSAMON U IIJIOCKOCTBIO».

Packpoiite NOHATHE «1apaJUIEIbHOCTD IPSIMOMN U IIIOCKOCTH».
Packpolite noHsATHE «IEPIEHAUKYIAPHOCTD MPSAMOU U IIJIOCKOCTH.
IIepeuncinre B3aMMHOE PACIIONI0KEHHUE IBYX IUNIOCKOCTEN B IIPOCTPAHCTBE.
Packpoiite moHSITHE «YToJI MEXAY IIOCKOCTSIMI.

PackpoiiTe MOHATHE «I1apaJUIEIBHOCTD IIIIOCKOCTEN.

Packpoiite noHsATHE «IEPNEHAUKYIIPHOCTD IUIOCKOCTEN.

Kak HaliTu paccTostHME OT TOYKH 10 NPAMOM?

Kaxk naiiTu paccTosiHre MEXTy MPSIMBIMH?

Kak HaliTu paccTostHE MEXAY TUIOCKOCTSIMU?

IIponomxure onpenenenune: «llepnenaukyisp — 31o0...».

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

[Iponomxure onpenenenne: «lIpoeknus HAKIIOHHOM — 3TO. .. ».
IIepeuncinre cBOKCTBA MAPAJUIEIBHOIO IPOEKTUPOBAHUS.

M3 yero cocTOUT NPSIMOYTOJIbHASL CUCTEMA KOOPIANHAT B IIPOCTPAHCTBE?
Ecnu Touyka neXUT B INIOCKOCTH Xy, KaKasi KOOpJMHATa y Hee HyjeBas?
[TpuBennTe npuMep KOOPANHAT TOYKU A, KOTOpas JIEKUT Ha OCH Z.
Packpoiite MoHATHE «BEKTOPY.

Kakue BEKTOpBI Ha3bIBaIOTCS KOJUIMHEAPHBIMU?

Kaxne BeKTOpBI Ha3bIBAKOTCS MEPIICHIUKYISAPHBIMU?

KoHnTpoabLHuas padora
IlepBas yacThb

Ilpu pewenuu 3a0anuii 1-4 3anuuwiume npasuIbHBLIL OMEEM U3 YEMBIPEX NPEOTOIHCEH-

HblX.

1.

(1 6amm) PacimgpyiiTe KpaTKyto 3amuchk: a€ f5.

A) ToYKa a MPUHAJICKHUT TIIOCKOCTH 3; b) Touka a mpuHamiIexxuT npsimoit ; B) mpsimas a
MPUHAJJICKUT TUIOCKOCTH f§; ') mpsiMast a mepecekaeT IIOCKOCTb 3.
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2. (1 6amn) [psmeie AB u CJ] ckpemuBarotcs. Kakoe pacnonoxenne umerot npsimbie AC
u B/1?

A) napamnensHsie; b) neprnenaukynspusle; B) ckpemuBatores; [') nepecexkarorcs.

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

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

4. (1 6amn) Hanst Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3Kka siBjsieT-
cs Touka M(0,3,4)?

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

Bropas yactb

Ilpu evinoanenuu 3adoanuit 5-10 3anuwiume xo00 peuieHus U NOJYUEHHLLIL OMEent.

5. (2 6anna) Yepes koHubl oTpe3ka AB u ero cepenuny M npoBeneHbl NapajuieiibHbIE
NpsIMbIE, MIEPECEKAIOIME HEKOTOPYIO TJIOCKOCTh B Toukax A1, B1 u Mi. Haiinute mynny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miockocTh u ecinu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) Ipsmeie AC, AB u AJl nonapno nepneHaukyispusl. Haiiogute otpezok C/I,
ecamu AB=5 cm, BC=13 cm, AZI=9 cwm.

7. (2 6amna) (2 6amna) dansl BekTopsl a(-6,0,8) , B(-3,2,-6). HaliguTe ckalisipHOe Mpou3Be-
JIEHUE BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCHAB1Ci ;. [loctpouts Touky KEAB, Touxky ME/I;C,
otpe3ok PEEA 1B C;.

9. (2 6amna) [py KakuX 3HAYEHUSX 1 BEKTOPHI a (4,1,2), B(1,2,n) nepnenauKyIspHb1?

10. (2 6amna) Odopmure nmuct 6ymarn A4 BepTHUKaIbHBIMU, TOPU30HTATBHBIMU, HAKJIOH-
HBIMH JIMHUSIMH, UCIIOJIb3YS Pa3HBIC I[BETOBBIC OTTCHKH.

3.2 Ocnosvt mpuzonomempuu. Tpuzonomempuueckue QynKyuu
Oébpaszosamenvhvle pe3yibmanol, nodaexcaujue npogepke (Inemenmaot):
J1P6 1, JIP6 3, IPG 5, Z1P6 14.
OK 01, OK 02, OK 03.

Teopernyeckue BONPOCHI:

1. YeMy paBeH yroil B OJIUH paguaH?

2. B kakux 4eTBepTAX TPUTOHOMETPHUYECKOro Kpyra (QyHKUHS y=SINX MPUHUMAET
MIOJIO’KUTENbHBIE 3HAYCHUA?

3. B kakux ueTBepTIX TPUTOHOMETPUYECKOTO Kpyra (QyHKIUS y= COSX MPUHUMAET
OTpHULIATENIbHBIE 3HAYECHUs?

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

5. [Iponomxkure onpenenenue: «KocUHyC OCTPOro yria — 3T0...».

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

7. ChopmynupyiiTe 0OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.

8. Uemy paBHO Tpou3BeAEHUE tgX* ctgx?

9. Yemy paseH sin(2x)? ChopmynupyiiTe NpaBUiIO BEIYUCICHUS.

10.  Yemy paseH cos(2x)? Chopmynupyiite mpaBuiIO BEIYUCICHUS.

11.  Tlepeuncnure TpuroHoMeTpudeckue QyHKIUU, YKAKHUTE UX TEPUOIBL.
12.  Yemy paBeH nepuoj GpyHKIUU y=cos(4x)?

13.  emy paBeH nepuoJl GyHKIUHU y=cos(x/4)?

14.  Ompenenute 00nacTh 3HadeHUsT GyHKIHH Y=3c0S(5X)?

15.  Ilepeuncnure cocoObl pelIeHNs TPUTOHOMETPUYECKHX YPAaBHEHUH.

16.  PackpoiiTe anropuT™m peueHus OAHOPOJHBIX TPUTOHOMETPUUYECKUX YpaBHEHUMN
IIEPBOIO MOPSAIKA.

17. PackpoiiTe anroputMm pemeHus: OJHOPOJHBIX TPUTOHOMETPUYECKUX YpPaBHEHH

BTOPOT'O MOPSAKA.
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KonTpoabLHuasi padora
IlepBast yacTh

Ilpu pewenuu 3aoanuit 1-4 3anuwiume npasuibHvLl Omeem u3 yemvlpex npeoJio-

MHCEHHDbIX.

1. (1 6amr) B AABC cosCZ%. Kaxkas u3 ctopon siBisiercs runorenyzoid AABC?

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

2. (1 6amn) YoM Kakoi 4eTBepTH SBisieTcs yroi 0=410°?
A)LB)ILB)IIL T) IV.

3. (1 6amr) Kakue u3 QyHKIUN SABJISIOTCS YETHBIMU?

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

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

A)n/2; b)2n; B)4n; I') «.

Bropast yacth

Ilpu evinonnenuu 3a0anuii 5-10 3anumume x00 peuieHus u nOJIy4eHHbLIL OMEemn.
. T Y
5. (2 6amra) Beraucimre: sin 5 Fcos—.

o V2 . V2
6. (2 6ayna) HalinguTe 3HaueHUE BhIpAXKEHUS 4arcc0s? - 4arcsin(——)

O o
7. (2 6amna) Halinure 3HaUY€HUE BBIpAKEHUS Ttg 137 -tg77".

1 . .
8. (2 6amna) Pemure ypaBHEHHE COS X = p 3anumnTe HAMMEHBIITUIN MOJOKUTEIbHBIN KO-

pEHb YPaBHEHHS.
9. Pemnte ypaBHeHue sin” X - 4 sin x + 3 =0.
10. TTocTpoiiTe rpaduk TPUTOHOMETPUUYECKON PYHKIIMU y=2 Sinx

3.3 Ilpouszeoonasn u nepeoodbpaznan hynkuyuu

Oobpa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (31emMenml):
J1P6 1, J1IP6 4, JIPG 6, J1P6 14.
OK 01, OK 03, OK 06.

[IK 1.4.
Teopernyeckue BONpPOCHI:
1. ITponomxure onpenenenue: «lIpousBonnas — 3to...».
2. Packpolite reoMeTpruuecKuii CMBICIT TPOU3BOIHOM.
3. Packpoiite huznyeckuii CMbICI TPOU3BOIHOM.
4. [lepeuncnure npaBuiia BEIYUCICHUS TPOU3BOIHBIX.
5. Yemy paBHA IPOU3BOIHAS CTENIEHHON QyHKINN?
6. Yemy paBHa IpOU3BOIHAS POU3BEICHUS?
7. Yemy paBHa IPOU3BOIHAS YACTHOTO?
8. Yemy paBHaA MPOU3BOIHAS CIOKHON (HYHKIIMH?
9. Cdopmynupyiite npuzHak Bo3pacTaHus (QyHKIIHH.
10.  Cdopmynupyiite npu3HaK yObIBaHUS QYHKIIUH.
11.  Cdopmynupyiite npu3HaK TOUKH MaKCUMyMa () yHKIIHH.
12.  Cdopmynupyiite mpu3HaK TOUKM MUHUMYMa (QYHKIUH.
13.  CocTaBbTe aNTrOpUTM pEIICHUS 3a/1a4 Ha HAXOXKJIECHHs HauOOJIbIIEr0 1 HAaUMEHb-
1Iero 3HaueHus: QyHKIUU Ha OTpe3Ke?
14.  CocraBbTe aNroOpuTM HCCIIEIOBAHUS M MOCTPOCHMs Tpaduka (QPyHKIHH C TTOMO-
IO IPOU3BOIHOM.
15.  Ilpomomxure onpenenenue: «PyHkuus F(x) Ha3pIBaeTcs ...».
16. PackpoiiTe reoMeTpuyeCcKuil CMBICT OMIPEACIIEHHOTO NHTETpara.
17.  Ilpomomxure onpeaenenue: «KpuBonnHelHas Tpaneuus — 370. .. ».
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18.  Cdopmynupyiite popmyny HetoTona-Jleiioauna.
19. B d4em 3akirodaercst OOIIH BUI BCEX MEPBOOOPA3HBIX?
20. [lepeuncnure npaBuia BBIYUCICHUS HHTETPAJIOB.

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npaeuibHbLl Omeem u3 demwvlpex npPeoJio-
HCEHHDBIX.

1. (1 6amn) YUeMy paBHA Npon3BoHAs QYHKIMH y=2X>7
A)y'=5x;B)y'=6x;B)y'=6;T) y=6x°.
2. (1 6amn) [To xakoit u3 GOpMyJT BEIYUCIISACTCS MPOU3BOIHAS YaCTHOTO?
A) (utv)=u"+v'; B) (uv) =u'viuv’; B) () = ———; D)(fg(x) =t (g(x))*g ().
3. (1 6amn) Pemute ypasnenue f'(x)=0, ecu f(x)=3x> — 6x +4. Beibepute 0TBeT.
A)1;b)-1;B)4;T') -4.

4. (1 6amn) O6muit B Becex nepBoooOpasHbIx s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYUEHHBLI OMEEN.
5. (2 Oamma) MarepuanpHasi TOYKa JBIKETCS MPSAMOJIMHEHHO TIO  3aKOHY

1
x(f) = th +1—10

(rme X — paccTosiHHe OT TOYKM OTCYETa B METpax,  — BpeMs B CEKYH-
Jlax, U3MEPEHHOEe C Hayaja JBIXKEHHUsS). B kakoii MOMEHT BpeMeHH (B CEKYHIax) ee CKOPOCTh
Obu1a paBHA 5 M/c?

6. (2 6amna) Ha pucynke n3obpaxén rpapuk GyHKIMH y =f(x) U KacaTelabHas K HEMYy B

TOUKe ¢ abcuuccoi xo. HaliguTe 3naueHne npou3BoAHON QYHKIMH f(X) B TOUKE Xo.
YA

7. (2 6anna) Pemure HepaseHCTBO: X>-16 < 0
8. (2 6amna) Ha pucynke nzobpaxen rpapux Gynkuuu y=f(x), onpenenéHHoil Ha UHTEp-
Basie (—3; 11). Haiinute HauMmeHblee 3HaueHne GyHKIUU f{x)Ha oTpeske [2; 9,5].
v

A ¥ = flx)

N\
5 ] I\
AR EERE
/ ‘-,lII]
NN A\
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9. (2 6amna) Ha pucynke n3o0paxéH rpaduk HeKOTOpoil GyHKIuH Y — f (x) (nmBa myua c

oOuieil HayanpHOM Touko#). I1oab3ysick pUCYHKOM, BBIYUCIIUTE F (8) —F (6)7 rae F (x)_ on-

Ha U3 epBOOOPA3HBIX (PYHKIUU Jx).

YA

Q

o

|

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

o 1

o
o
X

7 8

10. (2 6anna) ®upme «/{i3aitH+» BBIEIAIOT y4acTOK 3eMiH mwromansio 100 m2. IMpemra-
raroT YeThIpe ydyacTka pas3HbIX pazMepon: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuacTok ogo0pur
TUPEKTOp GUPMBI «JM3aitH+»», YIUTBIBAs, 9YTO HEOOXOAMMO OyIeT MOCTaBUTh 3a00p 1O TepH-

Metpy?

3.4 Muozocpannuku u mena epawieHus

Ooépaszoseamenvholie pe3yivmamal, noodiaexcaujue npoeepke (Inemenmst):
J1P6 1, 1P6 6, IP6 9, Z1P6 10, IP6 11, IPG 12, JIPG 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

MK 1.1, IIK 1.2.
Teopernueckue BONpochI:
1. IIponomxure onpenenenne: « MHOTOIpaHHUK — 3TO...)».
2. ITponomxure onpenenenue: «IIpuzma — 3t0...».
3. IIponomxure onpenenenne: «lIpaMoyroapHbIN napajuienenunes — 3To. .. ».
4. [Tponomxute onpenenenue: «Kyb —370...».
5. IIponomxure onpenenenune: «Ilupamuna — 3t0...».
6. Cdopmynupyiite CBOHCTBO 0 MPOTUBOJIESKAIINX IPAHAX Mapasiesenunesa.
7. ChopmynupyiiTe CBONCTBO O IUATOHATIAX Mapaljieenuneaa.
8. Chopmynupyiite CBOUCTBO 0 JUAroHaIM U JIMHEHHBIX pa3Mepax MpsSMOYTroJIbHOTO
napaenenunesa.
9 Kakas npusma Ha3bIBaeTCs IpAMON?

10.

11.

12.

13.
IeI?

14.
MBI.

15.
MAPaAMUJIBI.

16.

Kakas npu3ma Ha3bIBaeTCsl NpaBUIBLHON?

Packpoiite noHsATHE (TIpaBUIIbHAS TUPAMULAY.

Yro Takoe anodema npaBUIbHON MHPaMUIbI?

B 4yeM oTiMume 1mosiHOM NOBEPXHOCTU MPU3MBI OT IOJHOM OBEPXHOCTH NHPaMHU-
Chopmynupyiite TeopeMy O BBIYHCICHHMH OOKOBOM MOBEPXHOCTU MPSIMOM HpuU3-

CdopmynupyiiTe TeopeMy O BBIUHCICHHH OOKOBOW TMOBEPXHOCTH MPaBUIHLHOU

HazoBute npeaAMCETbl U3 Ballei HpO(I)eCCI/IOHaHBHOﬁ ACATCIIBHOCTH, KOTOPLIC

UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17.
18.
19.
20.
21.
22.

ITponomxure onpenenenue: «Lununap — 3to...».

IIponomxure onpenenenne: «kKoHyC — 3TO...».

ITponomxure onpeneneHne: «Y CE4eHHbIN KOHYC — 3TO. ...

[Iponomkure onpenenenue: «Illap —310...».

Yro sBisieTCS BHICOTON YCEUEHHOTO KOHYyca?

YTo sBIIETCS OCEBBIM CEYEHUEM LMINHAPA, KOHYCa, YCEYEHHOr0 KOHYca, mapa?
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23. [lepeunciure eqUHULIBI N3MEPEHUS TUIOIAINA, 00beMa.

24. YeMy paBHO OTHOILIEHHE IJIOUIAJCH MOBEPXHOCTEH MOAOOHBIX (UTYp B Ipo-
cTpaHcTBe?

25.  Yemy paBHO OTHOIIEHUE 0OBEMOB MOJOOHBIX (PUTYD B IpOCTpaHCTBE?

26. HazoBuTte npeamMeTsl u3 Bamiei npodecCHoHaIbHOMN ASITEIIBHOCTH, KOTOPHIE

UMEIOT (DOPMBI TEJ BpAIICHHS.

KonTpoabHas padora
IlepBasi yacThL
Ilpu pewienuu 3a0anuii 1-4 3anuuwiume npaguibHvlil OMEem U3 Yemulpex nPeodioHCeH-
HBbIX.

1. (1 6amn) B kakux enuHULAX U3MEPsSETCs 00bEeM MHOTOIpaHHHUKA?

A) B MeTpax; b) B kyOuueckux merpax; B) B kBagpaTHbIX MeTpax; ') B IByrpaHHBIX rpa-
aycax.

2. (1 6ann) [1nomans MoIHOM MOBEPXHOCTU HPU3MBI BEIUUCIIAETCS 110 (popmylie:

A) S =S060k + 2 Socu.; B) S60k =Poci™H; B) S = B60ok + S Socn; I') S60k =2Pocs*H.

3. (1 6amn) Yro siBisieTcss OCEBBIM C€YEHHEM KOHYyca?

A) paBHOOEIpEHHEBIN TpeyTrobHUK; b) paBHOOenpenHas Tpanenus; B) npsmMoyronbHuk; I)
PSMOYTOJIbHAs TpalelHus.

4. (1 6amn) Kakas ¢urypa momydaercst MpH BpAIIEHUH MPSIMOYTOJIHHOTO TPEYrOJIbHHUKA
BOKPYT OJTHOI'O U3 CBOUX KAaTeTOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceuennast nupamuja.

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOAYYEHHBLI OMEEN.
5. (2 6anna) PeOpo ocHOBaHUS MpaBUWIIBHOM TPEYrojabHOW mupamMuibl 3 M, amodpema 6Mm.
Haiiaure momaas 60KOBOM MOBEPXHOCTH MHUPAMUJIBIL.
6. (2 6anna) JIBe cTOpoHBI MapajuieiorpaMMa OTHOCSTCS Kak 3:17, a mepuMeTp ero paBeH
40. Haitnute OOMBIIYIO0 CTOPOHY MapajienorpaMmma.

D /f
A B

7. (2 6anna) [IpssMOYyroJbHHUK CO CTOPOHAMH 8 CM U 3 CM BpaIaeTcsi BOKPYT OOJBIIEH CTO-
ponbl. HalimuTte 00beM, Tuiomaau 60KOBOH U MOJHOM MOBEPXHOCTEH MOYyYEHHOTO Tena.

8. (2 6amna) Haiinute 00bEM MHOTOrpaHHUKA, U300paKEHHOTO HA PUCYHKE (BCE ABYIPaH-
HBIE YTJIBI TIPSIMBIE).

fad

9. (2 6anna) Knuenty HeoOX0auMMO, 4TOOBI B KOMHATe 00s3aTeIbHO MPUCYTCTBOBAIH
00BEMHBIE DIIEMEHTHI JIeKopa MWIMHAPHIEcKoi (popmbl. [TocTponuTts U3 Oymaru MoJens HJINH-
npa. Pa3mepsl 1i1si mOCTpoeHHsI BHIOpAaTh CAMOCTOSITENBHO, C YYETOM TOT'O, YTO COOTHOILIEHHE
paauyca K BBICOTE JOKHO OBbITh 1:2.
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10. (2 6amna) Paccuntarh KOJWYECTBO 2-X KHUJIOTPAMMOBBIX OAHOK KPacKd HYKHO KY-
MUTH JJIs OKpAIlIMBaHUs HUIMHIpUYECKOro cBoja noasaia. Pacxon kpacku 100 r Ha 1 M2, Cun-
TaTh T=3.

3.5 Cmenennas, nokazamenvnasn u jpo2apugpmuueckan Gyukyuu

Oopa3zosamenvhuvlie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
P61, J1P6 2, IP6 3, Z1P6 4, /1P6 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

Teopernyeckue BONPOCHI:

1. CdopmynupyiiTe onpeaeieHne CTeIICHHON (yHKITHH.

2. [lepeuncnure cBOMCTBA CTENEHHON QYHKIIUU

3. ChopmynupyiiTe onpeaeieHne moKa3aTeTbHON (QYHKITHH.

4. [lepeuncnure cBOMCTBA MOKa3aTeabHON QYHKIIUU

5. Chopmynupyiite onpeaeneHue JorapuGMuaecKoil GyHKIIHH.

6. [lepeuuncnure cBoiicTBa Morapu@mMuueckon GyHKIUH.

7. [Tponomxure onpenenenue: «Jlorapudm —31o0...».

8. Yemy paBeH jorapudm rnpousBeaeHus?

9. UYemy paBeH jorapugm yacTHOro?

10.  IlpuBenute mpumMepsl JorapuMUUECKO CIHpaiu B MPUPOJE U B OKPYKAIOIIEM
MUpe.

11.  Ha uro HeoOxoauMO OOpaTUTh BHUMAHKE MPU PEIICHUN UPPALMOHAIBHOTO YpaB-
HEHUS YE€THOU CTeTIeHU?

12.  Yemy paBeH KOpeHb YETHOI cTeNeHu 13 oTpuiareabHoro yucna? [Ipusenure
npuMep.

13. Uemy paBeH KOpeHb HEUETHOW CTENEHU W3 oTpuiarensHoro yucna? [Ipuseaute
npuMep.

14.  Ha 4to cTouT 00paTUTh BHUMaHUE MPU PEIICHUN JTOTapUPMUUECKUX U UPPAIHO-
HAJIBHBIX, JPOOHO-PAIMOHATILHBIX YPAaBHEHUH W HEPABCHCTB?

15. B dem 3akmrouaercs rpaduyeckuii crocod pemeHus: ypaBHeHH.

KoHnTpoabnHuas padora
IlepBas yacThb
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npaguibHvlil OMEEm U3 Yemulpex NPeodioHCceH-

HbIX.
1. (1 6amt) Mesxy KakuMH IBYMs HATYPaTbHBIMHI YHCIAMH HAXOAUTCS YHCI0 1/ 19?
A)19u20;b)2u3;B)18u 19;I") 3 u4.
2. (1 6ann) Ha pucynke uzobpaxén rpaduk ¢ynkuuu Buga f(x)=a*. Haiinute 3HaueHue
f).
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flx)=a"

o 1. x

A) 25.;B) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6amr) Kakas u3 ¢pyHKIIMNA BO3pacTalOT Ha BCEil 00JaCTH onpeaencHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log1 x.
2

4. (1 6amn) Ykaxkure obnacts onpezneneHus Gpyukuu f(x) = 1g ZXXJ::

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

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

8 10, 448
5. (2 6amra) Halimure 3Ha4eHUE BBIpAKCHUS 471177 447,
6. (2 6anna) CKOJIBKO LETbIX PEIICHHH NMeeT HepaBeHCTBo 1 <7 1<49?

7. (2 6anna) Haiiaute KOpeHb ypaBHEHHS logs(4+x) =2.
8. (2 6amna)) Paccrossare ot HaOMOMATENsA, HAXOAIIETOCS Ha HEOOIBIIONW BBICOTE h KH-
JIOMETPOB HaJ 3eMJIEH, MO HAOJI0JMaeMOil WM JIMHUU TOPH30HTA BBIUUCISICTCS IO (GopMmylie

[ =V2Rh _ y
, e R=6400 kM — paauyc 3emian. C Kakoi BbICOThI TOPU3OHT BUJEH HA PaccTos-

Huu 48 xkunomerpoB? OTBET BbIpa3uTe B KUIOMETpax.

9. (2 6anna) B xone pacnana pagnoakTUBHOTO M30TOMA €T0 Macca YMEHBIIIAETCS 1O 3aKO0-
m(t) =my-277,
HY r7e mo— HaydalbHasg Macca M30Toma, f— BpeMs, MpoLIeAaniee OT
HA4YaJIbHOTO MOMEHTA, T — TMepuoJ noyypacnaaa. B HauaabHBIH MOMEHT BpEMEHU Macca U30TO-
na 184 mr. Ilepuon ero nomypacnana cocrapiser 7 MuH. Haliaure, uepe3 CKoJIbKO MUHYT Macca
u30ToIma OyAeT paBHa 23 MT.

10. (2 6anna) Haitgute 3HaueHue BoipaxkeHUs1 logg 108 + logg 2

3.6 Dnemenmot meopuu eeponmnocmeﬁ U Mamemamuueckoil CmamucmuKku

Oobpa3zoeamensnvie pe3yibmanmol, nooaeHcauiue npogepke (I1emMennmol):
JIP6 7, PG 8, JIPG 14.
OK 01, OK 03, OK 04, OK 05.

[IK 1.4.
Teopernyeckne BONpPOCHI:
1. [Tponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBeuTe npumep.
2. [TpuBenuTe mpuMep 10CTOBEPHOTO COOBITHSI.
3. [TpuBeauTe NpUMEp HEBO3MOKHOTO COOBITHS.
4. [Tponomxkute onpenenenue: «BeposTHOCT CIIy4aifHOrO COOBITUS — 3TO...)».
5. Chopmynupyiite npaBuiIo HAXOXKACHUS CIOKEHHUS BEPOSTHOCTEM.
6. ChopmynupyiiTe IpaBUIO YMHOKEHUS BEPOSITHOCTEH.
7. Kak naiitu cpeanee apupmeTuyeckoe 4uciIoBoro psa?
8. Kaxk HaiiTu Menany 4yuciioBoro psjaa?
0. Kak Bplumcisiercs pasmax 4ucioBoro psaa?
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10. Jnst gero Hy)HBI Tuarpammbl, rpaduku? [lepeuncnure BUABI JUATPAMM.

11.  TlpuBemuTe mpUMEpHI MPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B MPUPOIHBIX SIBICHU-
SX.
12. [TpuBenuTe MpUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCE B OOIIECTBEHHBIX SIB-
JICHUSIX.
13.  Yto m3yvaer cTaTUCTHUKA?
14. [Iponoikute onpenenenue: «CoyeTaHue — 3TO...».
15.  Ilpomomxure onpexnenenue: «Pa3melieHue — 3To...».
16. IIponomkure onpenenenue: «llepectaHoBKU — 3TO...».
KounTtpoJbsHas padora
IlepBasi yacThb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHblIL OMEEmM U3 Yemulpex nPeodi0IHceH-
HbIX

1. (1 6amm) Kakux coObITHI HE OBIBAET B TEOPUH BEPOSITHOCTEH?

A) cnyuaiinbie; b) Hecnyuaiinbie; B) nocroBepHbie; [') HEBO3MOKHBIE.

2. (1 6amr) CobbiTHE, KOTOPOE TIPH BBHITOJTHEHUH OIMPEACICHHON COBOKYITHOCTU YCIIOBHU,
00s3aTeNbHO MMPOU3OUIET - ITO:

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

3. (1 6amn) BeposTHOCTB ciy4ailHOTO COOBITHS €CTh HEOTPUIATENFHOE YHCIIO, 3aKII0UCH-
HOE MEX1Y YHUCIaMU:

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

4. (1 6amn) I'pynnuposka — 3T0. ..

A) ymopsiioueHre eIMHUI] COBOKYITHOCTH MO NMpHU3HaKy; b) pazOueHue eauHUIl COBOKYII-
HOCTH Ha TPYIIIHI 110 MPU3HAKY; B) 0000menne eqnanIHBIX (akToB; ) 00001IeHne e TMHIIHBIX
HPU3HAKOB.

Bropas yactb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOAYYEHHBLIL OMEEN.

5. (2 6amna) B oduce nu3zaitHEpCKOTO areHTCTBA HAXOAATCS § MOCETUTENEH KEHCKOTO T0-
Ja u 2 myxckoro. Onpenenuts BEpOSTHOCTb TOTO, YTO HEPBBIM K KOHCYJIbTaHTY OOpaTHTCA
MYXXYHHA.

6. (2 6amna) Ha xondepenuuto npuexanu 2 ydenslx u3 ['epmanuu, 3 u3 Cepbun u 7 u3
[Beitnapun. Kaxxapiii n3 HUX fenaeT Ha KoH(epeHuun oauH nokiaaj. [lopsmok mokinamoB onpe-
nensiercs xepeObEBKOM. HaliinTe BEpoATHOCTh TOTO, UTO MATHIM OKAXKETCS JOKJAJ YYEHOTo U3
CepOun.

7. (2 6anna) Mama, Tumyp, [luana, Kocts 1 AHTOH Opocuiu pebuii — KoMy JoCTaHeTCs
MPOEKT 1o odopmileHHI0 cBageOHOro 3ana. Haiinure BeposITHOCTH TOTO, YTO MPOEKT TOYHO HE
OyZeT BBINOJHATH AHTOH.

8. (2 6anmna) B smuke Tpu KpacHbIX U TpHU cUHUX (uiomacTepa. daomacTepsl BHITACKUBAIOT
10 oyepear B ciaydaiiHoM nopsjke. KakoBa BeposSTHOCTh TOTO, UTO TEPBBIA pa3 CUHUN ¢uioma-
CTEp MOSBUTCS TPETHUM TI0 CUETY?

9. (2 6amma) dan psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnure Moy psina
U cpeqHee apupMeTHIecKoe psija.

10. (2 6anna) Ilpu aHanu3e HEHOBBIX MPEANOYTEHUN KIMEHTOB JNW3aifHEPCKOTO areHTCTBA
MOJTY4YCHBI JIaHHBIC, MIPECTABICHHBIC B TAOIHIIE: TOJISI KJIMEHTOB, MPUOOPETAIOIINX HU3aiTHED-
CKHE YCITyTH OJIMHAKOBOTO Ha3HA4YEeHHUs, HO Pa3NU4HON 1eHbl. Hailtn mony ciydaiiHol Benmuuu-
HbI. X — II€HBI TPOJIABAEMBIX YCIIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 | 8/20 | 4/20 1/20
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MoH/1 O1IEHOYHBIX CPECTB AJI51 Py0Oe:KHOT0 KOHTPOJsi (mo utoram 3.1 — 3.3)

Oopa3zosamenvhvie pe3yibmamot, nooexcauiue npoeepke (j1emenmel):
JPo6 1, J1P6 3, IP6 4, [1P6 5, /1P6 6, JIP6 9, ZIP6 11, IP6 12, IPG 13, JIPG 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
[IK 1.2, [IK 1.4.

IlepBas yactb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuIbHLLIL OMEENM U3 YeMbIPEX NPEONOIHCEH-
HBbIX.

1. lanel Touku A(2,0,5), B(-2,6,3). Kakue xoopauHatel uMeeT cepeanHa orpeska AB —
Touka M?
A)M(O0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) IIpsmeie AB u CJI napamnensubie. Kakoe pacrnonoxenue nmerot npsimbie AC
u BJ1?
A) nmapannensHsle; b) neprnenaukynspusie; B) ckpemuBatores; [7) nepecekarorcs.
3. (1 6amn) Kakue u3 GyHKUMN SBISAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6ann) Ha pucynke nzobpaxeH rpaduk nmpousBonHon pynkmmm y=f(x). IIpu kakom

3HaYeHUH X (YHKIIMS MPUHUMAET CBOe Hanbouiblliee 3HaUeHHE Ha oTpeske [-4; -2] ?
..ll

aN|
y=f"(x)

=Y

7ol 1

A)0,5;b5)-4;B)-5;T) 1.

Bropas yacrtb

Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuienus u NOYYEHHBLIL OMEEN.

5. (2 6anna) Yepes koHupl otpe3ka AB u ero cepenuny M mpoBeneHbl napalijiefibHble
IpsIMBIE, TIEPECEKAOIINE HEKOTOPYIO INIOCKOCTh B Toukax A1, B u Mi. Halinure ammny otpeska
MM\, ecan otpe3ok AB He nepecekaet miaockocTh U eciii AA1=6 cm, BB1=4 cm.

6. (2 6ayna) Jlanbl TOUKH A(6,7,§% , B(8,2,6). Haiinute muinHy BexkTopa AB.

7. (2 6anna) Haiinure g (OC * 2 ) " ecmn (800 =0,5.

8. (2 6amia) MaTepuanbHas TOYKa JBHKETCS NPAMOIMHENHO Mo 3akoHy X(t)=t>-13t+23
(roe x — paccTosiHME OT TOYKH OTCUeTa B METpPax,  — BPeMs B CEKYHJaX, U3MEPEHHOE ¢ Hayasa
JBIDKEHUS ). B kakoil MOMEHT BpeMeHH (B CeKyHax) ee CKOpoCTh Obl1a paBHa 3 M/c?

9. (2 6anna) dana pynxmus f(x)= 3x>+1. Uemy pasna F(1)?

10. (2 6amna) Pemmre ypaBHeHue cosx=I1. B oTBeT 3amuiuTe HaMMEHBIIMHA HEOTpHUIIA-
TEJIbHBIN KOPEHb.

3. KOHTPOJIbHO-01I€eHOYHbIE MATEPHAJIbI AJIsl IPOMEKYTOYHOM ATTECTALUH

Ha BeImomHeHe MUChbMEHHOHN 3K3aMEHAIIMOHHON paboThI 0 MaTeMaTHKE AaeTcs 4 acTpo-
HOMHUYecKUX vaca (240 MUHYT).
DK3aMeHaIMOHHas padoTa COCTOUT MX 2-X YacTel: 00s13aTeIbHOM 1 TOTTOJTHUTEIILHOM.
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OO0s3aTenbHast YaCTh COJACPXKUT 3aJlaHUsI MUHUMAJIBLHOTO 00s3aTEIBHOTO YPOBHS, JIOIOJ-
HHUTEIbHASA YaCTh — OOJIEE CIIOKHBIE 3aIaHuUs.

[Ipu BIMOSHEHUHN 3aJlaHU 00SA3aTEILHON YacTU TPeOYEeTCsl MPEACTaBUTh X0/ PEIICHUS 1
yKa3aTh MOJIYYEHHBIH OTBET. 32 MPaBHIHHOE BBIMOJIHEHHE JTIOOOTO 3aJaHus M3 00s3aTelbHOU
4acTu oOydaromuiicss moiaydaere oauH Oami. [Ipu BBIOJHEHMH 3a7aHUs U3 JOMOJHUTEIBHOMN
9acTH HEOOXOIMMO TOAPOOHO OMHCATh XOJ PEIICHUsI U AaTh OTBET. [IpaBHILHOE BBIOJIHEHUE
3aJIaHUK JTOTIOJIHUTEIILHON YacTH OIICHUBAaeTCs 3 OayutamMu wid 1-2 GajmaMu 3a 4acTUYHOE pe-
HIEHUE.

basiel, morydeHHBIC 3a BCE BBITIOJIHEHHBIC 3aJIaHUSI, CYMMHUPYIOTCSI.

IlIkana nepesoda 6ann06 6 ommemkKu no NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heo0Xx00umoe 0,11 NOJIY4eHUsL OMMEMKU
«3» (y008.) 6-9
«4» (xopowo) 10-14
(He MeHee 00H020 3a0aHUsl U3 OONOIHUMENbHOU Yacmu)
«5» (omauyno) bonee 14
(He MeHee 08yx 3a0anuil U3 OONOJHUMENbHOU Yacmu)

OobpaszoseamenvHoie pe3yivmamal, noodiaexcaujue npoeepke (Inemenmst):
J1P6 1, 1P6 2, 1P6 3, IP6 4, /1P6 5, IP6 6, IPG 7, AP6 8, IPG 9, Z1P6 10, /1P6 11, /IP6

12, JIP6 13, JIP6 14.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
TK 1.2, [IK 1.4.

IK3amenayuonnsle 3a0aHUA NO MameMamuKe
Oo0s3aTe/IbHASL YACTH
IIpu BeImoTHeHnu 3aganuii 1-12 3anummMTe X0 PEeIICHUs U NMOJYYCHHBI OTBeT.

1. (1 6ann) Beraucnure: 2sin(n/6)+2cos(n/3)
2. (I 6ann) Ha pucynke xup-
HBIMH TOYKaMH TIOKa3aHO CYTOYHOE KOJINYe- 35
CTBO OCAJIKOB, BBIMAJABIINX B DJIUCTE C 7 IO 40 il
18 mexabps 2001 roma. Ilo ropusontamun ., AR
YKa3bIBAIOTCA 4MCIIA MECANA, TIO BEPTUKATH 25 f \H
— KOJIMYECTBO OCAJIKOB, BBINABIINX B COOT- . / \ /
BETCTBYIOLIMH JieHb, B Muiutumerpax. Jlus 1o ~ l"ﬁl fﬁ
HATJSIHOCTH JKMPHBIE TOYKH HA DPHCYHKE . il
COeMHEHBI TuHUeH. OnpeaenuTe mo pucyH- 7 8 2 10 11 12 13 14 15 16 17 18
KY, CKOJIBKO JTHEH BBIMaaaao 0oyiee 2 MUJUIUMETPOB OCAIKOB?
3. (1 6ann) CTOMMOCTb yCIYT YaCTHOTO au3aitHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIBKO CTOMJIM YCITyTH Tu3aifHepa J10 MOI0POKaHMsI, €Clii Tocie KiaueHT 3amatui 55000py6?
4. (1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pbi0oii, 5 ¢ BapeHbeM U 4 ¢ BumHel. KOs

HayraJl BIOMpaeT OJUH MUPOKOK. Haiinure BEpoSATHOCTH TOTO, YTO OH OKa)ETCs C BUIITHEH.

5. (I 6ann) Haiinute 3HaueHue BoipaskeHus logz2 + logs 32
6. (I 6ann) Haliure KOpeHb ypaBHEHHUS 7-bx=7.
7. (I 6ann) Pemure HepaBeHCTBO 2X° > 64. B 0TBET 3anuinmTe HaHMEHBIIEE MONO-

KHUTCJIBbHOC YHCIIO.
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x+2 l
8. (1 6ann) Haiinute KOpeHb YpaBHEHUS 3x-2 4
0. (1 6ann) Haiinure mpon3BoaHy0 GyHKIUU B Touke X=0: y = %x“ —6x° +7x—1
10. (1 6ann) Kactprons, opopMiieHHas MO WHAMBUAYAIbHOMY 3aKa3y, uMeeT (Gopmy

uuauHApa. Beicota kactpronu 35 oM, auamerp ocHoBaHus 20 cM. PaccuuraiitTe BMECTUMOCTh
JTAHHOW MOCY/IbI, IEJICHHYIO Ha TT.

1. (1 6ann) Haiinure muomans GUrypsl, n300pakeHHON Ha PUCYHKE

11 |

| L \

A A

=

12. (1 6ann) Teno neuxercs no 3akoHy S(t)=3t>+5t (M) Haiitu ckopocTs Tena yepes

lc mocrne Hauana JBUKEHUS.
JonoJHuTebHANA YACTh

Ilpu svinoanenuu 3aoanuit 13-16 3anuwiume x00 peuwieHus u nOJIY4eHHbLIL OMEem

13. (3 6anna) BeruncnuTe miomaab y4acTKa cToJIa, OTBEAEHHOIO JJIsl IPe3eHTauu paboT
nusaitnepa Bacunus, mepuMeTp KOTOPOro OFPaHHYUBAIOT IMHUU y=X>-2X-2 1

y=-x>+2. Boinonuure yeprexk. OTBET faiiTe B KBAJPATHBIX METPaX.

14. (3 6anna) Pemurte ypasHeHue sin’x - 2sinx=0. B oTBeT 3amumuTe KOIMYECTBO
pelIeHni, TpUHaUIekKAIUX TPoMexXyTKY [0; 47T.]

15. (3 6anna) Haiigute 00beM MHOTOrpaHHUKA, M300paXKEHHOTO Ha PUCYHKE (BCE NBY-
TPaHHbIE YTITbI IpsiMbIE).

0

[

16. (3 6anna) 3aka3 Ha 126 OTKPHITOK MEPBBIN H3aifHEP BHITIOJHAET HA 5 4acoB ObICTpee,
yeM BTOpOi. CKOJIBKO OTKPBITOK 32 Yac M3TOTaBJIMBAET MEPBBIN AM3aiiHep, €CIM U3BECTHO, UYTO
OH 3a YacC MOXET IMPUTOTOBUTH HA 5 OTKPBITOK OOJIBIIIE BTOPOTO?
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