[Tpunoxenue 2.2
Kk OOII CIIO 1o cieniaiabHOCTH
44.02.05 KoppekiinoHHas Ielaroruka B HauaJlbHOM 00pa3oBaHUU

PABOYAA IIPOI'PAMMA
OBHIEOBPA3OBATEJIbHOU YYEBHOU JNCIIUITJINHBI
00/1.02 MATEMATHUKA

2025



Paboyasi nporpamMmma y4e0HO# IMCOMIVIMHBI pa3padoTaHa Ha OCHOBeE:

—  ®dezepanbHOr0 rocylapcTBEHHOIO0 00pa30BaTEIbHOIO CTaHJApTa CPEeJHEro oO0IIero
o0pa3oBaHMs (B aKTyaJIbHOM peJaKLUn);

—  ®epepanbHOil 00pa3oBaTeIbHOM IMpOrpaMMbl cpelHero ooduiero oOpas3oBaHus (B
aKTyalbHOH pelakium);

— Ilpumepnoit  pabGoueii  mporpammbl  00II€00pa30BATENBHON  AMCHUIUIMHBI
«Matematuka» i1 TpodecCHOHATIBHBIX 00pa30BaTENbHBIX OpPraHU3alUi, PEKOMEHIOBAHHOM
OI'BOY AIO «MHCTUTYT pa3BuTHs TPO(PECCHOHATLHOTO 00pa30BaHUs»,

- ®enepallbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTAHJAPTa CPEIHErO Ipo-
deccuonanpHOro obpazoBanus mo crnenuanbHOocTH 44.02.05 «KoppekunoHHas IMeaarorunka B

Ha4dyaJlbHOM 06p330BaHI/II/I»;

Opranun3zanus-pa3padoTuuK: rocy1apcCTBEHHOE aBTOHOMHOE NpodeccuoHaibHoe 00pa-
30BaTesibHOE yupexaeHne CBepyioBCKoil o0nacTu «PeBAMHCKUIM MearorndecKuii KOJIISIE))

Pa3patGorumk:
[TuxyneBa Huna Anexcanaposna, npenogasatens ['AIIOY CO «PIIK»



COJIEP)KAHUE

1. OOmas xapakTepucTuka pabouell mporpamMmbl 00IIE00pa30BATEIHHON IUCIUTUTHHBI

CIMAATEMATHKAY) ...ccooiiiiiiiiiieeieeeee e 4
2. CTpyKkTypa U coaepkaHue o01eo0pa3oBaTebHON JUCIUIUTHHBL «MaTeMaTHKa ................. 11
3. YcnoBus peanuzaiuu o01eo0pa3oBaTeIbHON TUCITUTUTMHBI «MaTEMATHKA.......ceevveereveennne. 20

4. KoHTpoJib W OIICHKA pPe3yJIbTaTOB OCBOCHHS O0OIIE0Opa30BaTCIIbHON  TUCIUILIMHBI
CIVIATEMATIIKAD «.oeeeeeeirreieeeeeeeeeeteeeeeeeseeeeetaaaanaesesesessssaanasesesesssssanssesesesssssnnnssesesssssssannasesssesens 21



1. OBIIAA XAPAKTEPUCTHUKA PABOYEW ITIPOT'PAMMBbI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI «<MATEMATHKA»

1.1. Hesab 1 MeCcTO TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl

Heas gaucuuniannsl «MaTemaTnkay

Copepxxanue nmporpaMMmbl 00I1e00pa3oBaTeIbHON JUCIUILTUHBI «MaTteMaTukay Harpas-
JICHO Ha JIOCTHKEHHUE PE3yIbTaTOB €€ U3y4eHus: B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC COO ¢
ydeTroM npodeccuoHanbHoi HanpasieHHocTH @I'OC CIIO.

Oo6meoOpa3oBaTenbHas auCHUIUIMHA «MaTemMaTukay SBISETCS 005S3aTeNbHOW YacThIO
obmeooOpazoBarenbHoro mukiaa OIIOII-II mo cmenmanpHOcTH 44.02.02 «[IpemogaBanue B
HaYaJIbHBIX KJIaccaxy.

1.2. [lnanupyemble pe3yJbTaThl OCBOCHUS TUCIHIIMHBI

Jluunocmmuvie pezyromamuol

JInyHOCTHBIE PE3yNabTAThI TOJKHBI OCBOCHHS COAEpKaHUsA Kypca «Marematukay JT0mK-
HBI OTPaXXaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIONIMXCSl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM
BHYTPEHHEN MO3UUMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OPUEHTALIMI, TO3UTUBHBIX BHYTPECH-
HUX YOEXJEHHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTrO OOIeCTBa, pac-
IIMPEHUE JKU3HCHHOIO OMbITA W OMNbITA JIEITEJIBHOCTH B IPOLECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

2PadscOaHCKO20 60OCNUMAHUA:

- c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIUU O0YYAIOMIerocsl Kak aKTUBHOTO M OT-
BETCTBEHHOTO YJIEHA POCCUICKOTO O0IIeCTBa;

- OCO3HaHUE CBOMX KOHCTHUTYIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAXKEHHE 3aKOHA U
MIPaBONOPSJIKA;

— MIPUHATHE TPAJAUIIMOHHBIX HAIITMOHAJIBHBIX, OOIICUETIOBEYECKUX TYMAHUCTUYECKUX
Y IEMOKPATHYECKHUX LIEHHOCTEM;

- TOTOBHOCTh MPOTHUBOCTOSTH MACOJIOTUU DKCTPEMHU3MA, HAIlMOHANU3Ma, KCEHO(O-
OuH, TUCKPUMHHALIUY TIO COIIMAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPU3HAKAM;

- YMEHHUE B3aUMOJEHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUH C UX
GYHKUIUSIMHU ¥ HA3HAYEHUEM;

nampuomu4ecKo20 60CRUMAaHUA;

- c(hOpPMUPOBAHHOCTh POCCHICKON TPaxTaHCKOW HACHTHYHOCTH, MATPUOTHU3MA,
YBAKEHUSI K CBOEMY HApOJy, YYBCTBAa OTBETCTBEHHOCTHM mepes PoawHON, ropaoctu 3a CBOM
Kpail, cBOX0 PoauHy, CBOM S3BIK U KYJIBTYPY, IPOIUIOE M HACTOSIIEE MHOTIOHAMOHAJIBHOIO
Hapoaa Poccuu;

- LIECHHOCTHOE OTHOLIEHHUE K FOCYIapCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U IPU-
POAHOMY HACJIEAMNI0, IAMATHUKAM, TPAIULUAM HapoaoB Poccun, noctumxenusam Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U T

0yYX08HO-HPAGCHMEEHHO20 60CRUMAHUA:

— CHOCOOHOCTH OIIEHWBATh CUTYAIMIO U TPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPY-
SICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

— OCO3HaHHE JTUYHOTO BKJIAJa B MOCTPOCHHE YCTOMYUBOTO OYTYIIEro;

mpyo006020 60cnumanu:

—  TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOIIO0HE;

— TOTOBHOCTb K AKTUBHOM JEATEIBHOCTU TEXHOJIOTMYECKOW M COLMAIBHOM Hampas-
JICHHOCTH, CIOCOOHOCTh MHHUIIMHUPOBATH, IIAHUPOBATH U CAMOCTOSITENLHO BBIMOIHATH TaKYIO
JIEATENIbHOCTB;

—  HWHTEpecC K pa3iuuHbIM chepaM NmpodeCcCUOHATBHOU AEITeTbHOCTH, YMEHHE COBEP-
IaTh OCO3HAHHBIN BBIOOp Oyaymiedl mpodeccuu U peaan30BhIBaTh COOCTBEHHBIC >KU3HEHHBIC
TIJIaHbL,



— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpPa30BaHUIO HA MPOTSIKEHUU
BCEH >KU3HHU;

YEeHHOCMU HAYUHO20 NO3HAHUSA:

— c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH M OOIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOrEe KYJIbTYp, CIIOCOOCTBY-
IOIIETO OCO3HAHUIO CBOETO MECTa B TOJUKYJIBTYPHOM MHUPE

— OCO3HAaHHE IIEHHOCTU HAYyYHOU ACATEIHPHOCTH, TOTOBHOCTh OCYIIECTBISATH MIPOCKTHYIO
1 UCCJIEIOBATEILCKYIO ICSITEIIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

MeranpeaMeTHbIe pe3yJIbTATHI

OBnaneHne yHUBEPCAIBHBIMHU Y4EOHBIMU TO3HABATEILHBIMU JCHCTBUSIMHU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

— CaMOCTOSITENIFHO (OPMYIUPOBATh M aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €¢
BCECTOPOHHC;

— yCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WM OCHOBAHWS JUIsl CpaBHEHHUs, Kiaccupu-
KallMi 1 0000IIECHHS;

— ONPEIENSTh eI IeATEIBPHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH HX JTOCTHKCHHUS,

— BBISBIISTH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B pACCMATPUBAECMBIX SIBIICHUSX;

— BHOCHUTBH KOPPEKTHUBBI B JIEATCILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM,
OIICHMBATh PUCKH MOCJICICTBUN ACSITCIbHOCTH;

— pa3BHBaTh KPEATUBHOE MBIIICHUE IPU PEIICHUH KU3HEHHBIX TTPOOJIEM;

0) 6a30BBIC UCCIICIIOBATEILCKHE JICHCTBHS:

— BJAJIETh HABBIKAMU y4eOHO-MCCIICOBATEILCKOW U MPOCKTHOW JICATEIHOCTH, HABbI-
KaMH pa3peiieHus mpooiiem;

— CIIOCOOHOCTH M TOTOBHOCTh K CAMOCTOSTECIILHOMY ITOMCKY METOJIOB PEIICHHS IMPAKTH-
YECKHUX 3a/1a4, MPUMEHEHHIO Pa3JINIHBIX METOJIOB TIO3HAHHSI,

— OBJaJIeHHWE BHJIaMHU JIEATEIHHOCTH IO MOJTYYEHHIO HOBOTO 3HAHHUA, €r0 WHTEpIIpeTa-
[[UU, TPE0OPA30BaAHUIO U IPUMEHEHHIO B PA3TUYHBIX YYEOHBIX CUTYallUSX, B TOM YHCIIE TIPU CO-
3JIaHUW YYEOHBIX U COMATLHBIX TIPOCKTOB;

— (opmupoBaHHE HAYYHOTO THUMA MBIIUICHUS, BJaJieHUE HAYyYHOW TEPMHHOJIOTHEH,
KJIFOYEBBIMH IOHATUSIMH U METOaMU;

— CTaBUTh U POPMYTUPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTeNbHOM AESITEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

— BBISBIIATH TPUYUHHO-CIICJICTBEHHBIC CBS3M WM aKTYAIM3UPOBATH 33J1ady, BBIIBUTATH
TUTIOTE3y €€ pelICHHsI, HaXOJAUTh apryMEHTHI JJIs JIOKa3aTelhCTBA CBOMX YTBEPIKICHUM, 3a/1a-
BaTh NapaMeTPhl U KPUTEPUH PEIICHHUS,

— aHaJM3UPOBAThH IMOJYUYECHHBIC B XOJIC PEIICHUS 3a7aud Pe3yIbTaThl, KPUTHYSCKH OIIe-
HUBATh UX JOCTOBEPHOCTbH, POTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

— pa3pabareiBaTh IUIAaH PEIICHUS MPOOJIEMBI C YUYETOM aHaIh3a UMEIOUINXCS MaTepH-
ANBHBIX U HEMaTepUaTbHBIX PECYPCOB;

— OCYIISCTBJIATH IEJICHAIIPABJICHHBIN MTOMCK IePEeHOCa CPEACTB U CIIOCOOOB JICHCTBHUS B
poeCCHOHAIBHYIO CPENY;

— yMETh MEPEHOCHUTH 3HAHHS B MO3HABATEIbHYIO U MPAKTHYECKYIO OOJIACTH KU3HEACS-
TEJILHOCTH;

— yMETh MHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 00IacTel;

— BBIJBUTATh HOBBIC UCH, IPEJIaraTh OPUTHHATIBLHBIC TIOJIXO/IBI U PEIICHHUS;

— CTaBUTh MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS,

B) paboTa ¢ nHpopmManueii:



— BJAJETh HAaBBIKAMU MOJYYECHHUS MHPOPMALMU U3 MCTOYHMKOB PA3HBIX THUIIOB, CaMO-
CTOSITENIBHO OCYILECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3AlMI0 U MHTEPHPETALn0 MHPOPMALUU
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

— C03/1aBaTh TEKCTHl B PAa3JIMYHBIX (popMaTax ¢ y4eTOM HazHaueHUs MHPOPMALUU U Lie-
JIEBOM ayAUTOPUH, BEIOMPAst ONTUMAIIbHYIO (hOPMY IIPEACTABICHHS U BU3yaIU3aL1H;

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

— HCHOJb30BaTh CPEACTBA MH(DOPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3aiay C COOJIIOJIEHHEM Tpe-
OOBaHMI1 SPrOHOMHMKH, TEXHUKH O€30I1aCHOCTH, THMTHEHBI, PeCypcocOepeKeHus, MPaBOBBIX U
9THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30I1aCHOCTH;

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

OBnazieHne yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMU JIEHCTBUSMU:

a) oOuieHue:

— OCYILECTBJISATh KOMMYHHKAIIUK BO BCeX chepax KU3HHU;

— pacro3HaBaTh HeBepOaJbHBIE CPE/ICTBA OOLICHMSI, IOHUMATh 3HAYEHUE COLMATIBbHBIX
3HAKOB, PAaCIIO3HABATH MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIlMA U CMATYATh KOH(IIMKTHI;

— BJAJIeTh Pa3IMYHBIMU CII0COOAMU OOILEHHS U B3aUMOJCHCTBHUS;

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

— Pa3BepHYTO M JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPE/CTB;

0) coBMeCTHAs eSTCIILHOCTD:

— IOHHMMATb U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUYyaIbHON paboThI;

— BbIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX JICHCTBUN C y4eTOM OOIMX MHTEPECOB U
BO3MOYKHOCTEH KaX/10T0 UiIeHa KOJUIEKTHUBA;

— TPUHUMATh IENM COBMECTHOM JESTeIBHOCTH, OPTraHW30BHIBATh W KOOPIMHHPOBATH
JeMcTBUS 1O ee JOCTHXKEHMIO: COCTaBIIATh IUIaH JIEHCTBUM, pacipeaessaTh PO C YY€TOM MHe-
HUHN Y4aCTHHUKOB, 00CYKJIaTh PE3YyJbTaThl COBMECTHOM paboThI;

— OIIGHMBATh KaueCTBO CBOET0 BKJIaJa M KaXJOT0 Y4aCTHHKA KOMaH/bl B OOUIMHA pe-
3yJIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

— TpeJyIaraTth HOBBIE IPOCKTHI, OLIEHUBATH HJIH C TIO3UIIUN HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— KOOPAMHHUPOBATh U BBINOJIHATH PA0OTY B YCIOBHUAX PEabHOTO, BUPTYaJIbHOI'O U KOM-
OMHUPOBAHHOI'O B3aUMOJICHCTBHUS;

— OCYILIECTBIISITh TMO3UTHBHOE CTPATETHYECKOE TOBEACHWE B Pa3IIMYHBIX CHUTYAIHSX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHBHBIM.

OBnajzieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU JICHCTBUSMU:

a) CaMOOPTaHU3AITHUS:

— CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENbHYIO JI€ATEILHOCTD, BBISBIATH MpoOIe-
MBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33]]a4ul B 00pa30BaTeIbHOMN JEATEIBHOCTH U JKU3-
HEHHBIX CHTYallUsX;

— CaMOCTOSTENILHO COCTABIATH IUIAaH PEIICHUs TPOOJIEeMbI C YIETOM UMEIOLIUXCS pecyp-
COB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

— JaBaTh OLIEHKY HOBBIM CHTYAIIUsIM;

— pacuMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEINOYTCHUH;

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

HUE;
— OILICHUBATh MPUOOPETEHHBIN OMBIT;



— cnocoOCTBOBaTh (POPMUPOBAHMIO M MPOSBICHUIO IIMPOKOH SPYAULIMU B Pa3HBIX 00Ja-
CTSIX 3HAHWM, IOCTOSHHO IOBBIILIATH CBOI 00pa30BaTENbHbIN U KyJIbTYPHBII YPOBEHb;

— 0) CaMOKOHTPOJIb:

— JlaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEISM;

— BJAJIeThb HABBIKAMH IIO3HABATEJILHOM pe(ieKCHM KaK OCO3HAHMs COBEPLIAEMBIX Jei-
CTBHMH U MBICIIUTEIIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

— HCHOJb30BATh MPUEMBI pedIeKCUN ISl OLEHKH CUTYAIH, BEIOOpA BEPHOTO PELICHUS;

B) OMOIMOHAIBLHBIA UHTEJUIEKT, TPEIOIaraomuii ChOpMUPOBAHHOCTD:

— CaMOCO3HAaHUs, BKIIIOYAIOIEro ClIOCOOHOCTh MOHUMAaTh CBOE SMOLIMOHAIIBHOE COCTOSA-
HU€, BUAETh HAIIPABICHHS PA3BUTHUS COOCTBEHHON 3MOIMOHAIBLHON cepsl, ObITh YBEPEHHBIM B
cebe;

— CaMOpEryJMpOBaHUsA, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBET-
CTBEHHOCTD 32 CBOE TIOBEACHUE, CIIOCOOHOCTh aalTHPOBATHCS K SMOIMOHAIBLHBIM N3MEHEHHSIM
U TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHMBAIMM, BKIIOYAIOIIEH CTPEMJICHUE K JOCTUKEHHIO LIEJIU U YCIIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

— HMIATUH, BKIOYAIONEH cHOCOOHOCTh TOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €0 MPU OCYIIECTBIEHUN KOMMYHHMKAIUH, CHIOCOOHOCTh K COUYBCTBHIO M CONEPEKHU-
BaHUIO;

— COLMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTHh BBICTPAUBaTh OTHOIIECHUS C ApY-
TMMH JIFO/IbMH, 3a00TUTHCS, IPOSBIISITh HHTEPEC U pa3peliaTh KOH(IUKTHI;

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

— NIpUHUMATH ceOs, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

— IPUHUMATh MOTHBBI U aPTyMEHTHI JAPYTUX JIFOJeH NP aHaJIU3€e Pe3y/bTaToB JIesTelNb-
HOCTH;

— TMpU3HABaTh CBOE MPaBO U MPaBO APYTHUX JItOJIeH Ha OMIMOKH;

— pa3BUBaTh COCOOHOCTH MOHUMATh MHUP C MO3UIMU APYrOro YeI0BEKa.

IIpenmeTrHble pe3yabTaThl

1) BraneHne MeToJaMM JI0Ka3aTeIbCTB, aITOPUTMAaMHU PELICHUs 3aJad; yMeHue Gpopmy-
JUPOBATh OIpPEAETICHUS, aKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOJIUTH JI0Ka3aTeIbHbIE pac-
CYXKIECHMS B XOJI€ PEILICHUS 3a/1a4;

2) yMEHHE ONEepUpPOBaTh MOHATUSAMU: CTENIEHb YMCIa, Jorapudm 4ucia; yMEHUE BBIOJ-
HATh BBIYMCIICHUE 3HAUYEHUM M MpeoOpa3oBaHUs BBIPAXKEHUH CO CTEMEHSMH U Jorapudmamu,
npeoOpa3zoBaHusl IPOOHO-PAIIMOHAIIBHBIX BRIPAXKCHUH;

3) yMeHHe onepupoBaTh MOHATUSMU: PallMOHANIbHBIE, HPpAlMOHAIBHBIE, TOKA3aTeNIbHBIE,
CTENEeHHbIE, TIoTapu(PMUUECKHEe, TPUTOHOMETPUUYECKHE YPaBHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;

4) ymeHue onepupoBaTh NOHATUAMM: (YHKIHS, HENpepbIBHAs (YHKIHMS, IPOU3BOIHAS,
nepBooOpa3Has, OINpeAeTeHHbIH HHTErpaj; YMEHUE HAaXOJIUTh MPOM3BOJIHBIE 3JIEMEHTAPHBIX
(GyHKLIUH, UCIIONB3Ys CIPAaBOYHBIE MaTepPHAJIbl; UCCIENIOBATh B MPOCTEHIINX CIydasx (YHKIUU
Ha MOHOTOHHOCTh, HAXOAUTh HAHOOJIbIIINE U HAUMEHBIINE 3HAUCHUS (YHKIIHU; CTPOUTH Tpadu-
KM MHOT'OWIEHOB C HCIIOJIb30BAHMEM allllapaTa MaTeMAaTUYECKOr0 aHaJIW3a; NPUMEHSATh IPOU3-
BOJHYIO IIPHU PEIICHUHU 3aJlad Ha JBUKEHHE; pellaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33aJauMd Ha
HanOOJIbIINE M HAUMEHBIINE 3HaYCHUs1, HA HAXOXKICHUE ITYTH, CKOPOCTH M YCKOPEHUS;

5) ymMeHue onepupoBaTh MOHATHIMU: pallMOHANIbHAs (PYHKIIMS, TOKa3aTenbHas QyHKIUs,
cTeneHHas (GyHKIM, JorapudmMudeckas (QyHKIUS, TPUTOHOMETpUYECKHe (YHKLINHU, OOpaTHbIE
GyHKIMHM; YMEHHE CTPOUTh rpadUKu U3ydeHHBIX (QYHKIUH, UCIIOJIb30BATh IpapuKy MpU U3yye-
HUH MPOIIECCOB U 3aBUCHMOCTEH, MPH PELICHUHU 33/1a4 U3 APYrHX Y4eOHBIX MPEIMETOB U 3a7ad
U3 peanbHOM XKU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEXly BEITMUNHAMU;



6) yMeHME peliaTh TEKCTOBBIE 337a4l Pa3HbIX TUIOB (B TOM YHMCIIE HA IPOLEHTHI, JOJIU U
4acTH, Ha JBU)KEHUE, paboTy, CTOMMOCTb TOBAPOB U YCIYT, HAJIOTH, 3a/la4i U3 00JacTH YyIIpaB-
JICHUS TMYHBIMU U CEMEHHBIMH (PMHAHCAMH); COCTABJISTh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA
U UX CHCTEMBI 110 YCIOBHIO 33Jla4M, UCCIIEN0BaTh IOJYyYEHHOE PEIICHUE U OLICHWBATH IIPaBIO-
0J00HOCTh Pe3yIbTaTOB;

7) yMeHHEe ONepUpOBaTh MOHATHAMMU: CpeHee apupMeTHIecKoe, MeJuaHa, HauboJbIlee
U HauMEHbIIee 3HAYEHUs, pa3Max, JAUCIEpPCHs, CTaHJApPTHOE OTKJIOHEHHE YMCIOBOrO Habopa;
YMEHHUE W3BJIEKAaTh, HHTEPIPETUPOBATh MHPOPMALMIO, NMPEACTABIECHHYIO B Ta0nMLax, Ha Jua-
rpammax, rpadukax, OTPakalollyl0 CBOMCTBA peajbHBIX MPOLIECCOB U SBIICHUH; MPEACTaBIATH
MH(GOPMALIMIO C MOMOILBIO TAaOJIUI] M JUarpaMM; UCCIIENO0BaTh CTATUCTUYECKUE JAaHHBIE, B TOM
qHCIIe ¢ MPUMEHEHUEM Irpa)udecKUX METOJIOB U AJIEKTPOHHBIX CPEJICTB;

8) ymMeHue onepupoBaTh NOHATUAMM: CIY4YalHBIH ONBIT U CIlydyaliHOE COOBITHE, BEPOST-
HOCTh CIIy4alfHOTO COOBITHS; YMEHUE BBIYUCIISATH BEPOSTHOCTD C MCIIOJIb30BAaHHEM IpauIecKux
METO/I0B; IPUMEHSTh (OPMYIIbI CIOKEHUS U YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHbIE (hak-
Thl U (POPMYIIBI IPU PEIICHUH 33/1a4; OLEHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO
CO ClIyyaiiHBIMHM BEJIMYMHAMM; YMEHHUE NPUBOJUTH IPUMEPHI NPOSBICHUS 3aKOHA OOJBIINX YH-
CceJl B IPUPOHBIX U OOLIECTBEHHBIX SBJICHUSX;

9) yMmeHue onepupoBaTh MOHATUAMU: TOYKA, MPsMast, INIOCKOCTh, MPOCTPAHCTBO, ABY-
TPaHHBIN yroj, CKPEeIBAIOIIUECS MPSMBbIE, TapAJJIEIbHOCTh U NEPIEHIUKYIIPHOCTD NPSAMBIX U
IUIOCKOCTEM, YroJl MEXAY NPSAMBIMH, YIOJl MEXAY NPSAMOM U MJIOCKOCTBIO, YIOJI MEXIY MIOCKO-
CTSIMH, PacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY MPSAMBIMH, PACCTOSIHUE MEXKIY
IUIOCKOCTSIMH; YMEHHME HCIOJIb30BaTh IIPU PELICHUU 33aad U3ydeHHbIE (aKThl U TEOPEMBI ILIa-
HUMETPUHU; YMEHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

10) ymeHue omepupoBaTh MOHATUSIMU: MHOTOTPAaHHHUK, CEYCHHE MHOIOTPaHHHUKA, KYO,
napaieNienuIe], pu3Ma, TupaMmuia, Gurypa u moBepXHOCTh BPALICHHS, IIHIIMH/IP, KOHYC, 1Iap,
cdepa, ceyeHus (HUTypbl BpalleHus, MIOCKOCTb, Kacaromasacs cdepbl, HWINHAPA, KOHYca, IJI0-
1a]lb MOBEPXHOCTH NHUPaMUbl, NMPU3MbI, KOHYCa, LWINHJpaA, IUIOMmaas chepsl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO TapaljiesienuIea, NupaMusl, TPU3Mbl, HUIMHAPA, KOHYyca, LIapa; YMEHHUE
n300paxkaTh MHOTOTPAaHHUKH M TOBEPXHOCTHU BpAIlIEHHUs, UX CEUYEHHUS OT PYKH, C IOMOIIBIO Yep-
TEXHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHHE pPACIO3HABATh CUMMETPHIO B IIPO-
CTPaHCTBE; YMEHHE PaclO3HABATh NIPaBUIIbHbIE MHOTOTPAHHUKY;

11) ymeHue onepupoBaTh MOHATHIMU: JBUKEHHUE B IPOCTPAHCTBE, M0I00HBIE (PUTYPHI B
IIPOCTPAHCTBE; UCIOJIB30BaTh OTHOIIEHUE IIOIIAJIEH MOBEPXHOCTEH U 00BEMOB MOJIOOHBIX (HU-
Typ NpHU PELIEHUH 3a1a4;

12) ymeHue BBIYHMCIATH T'€OMETPUUYECKUE BEJIMYUHBI (IJMHA, Yrojl, IUIOIIagb, 00bEM,
IUIOINAb MOBEPXHOCTH), UCHOJB3Ys U3yUEHHbIE (POPMYIIBI U METOABI;

13) yMeHue onepupoBaTh MOHATUAMH: MPSIMOYroJibHAs CUCTEMa KOOPAMWHAT, KOOPAUHA-
Thl TOYKH, BEKTOP, KOOPIMHATBHI BEKTOPA, CKAJIIPHOE MPOU3BEJIEHUE, YTOJl MEXKIY BEKTOPAMH,
CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOJIUTH C MOMOILBIO U3YUYEHHBIX (OpMyT
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMHY;

14) ymenue BbIOMpaTh NOAXOAIINNA U3yYEHHBIH METO/ JJISl pelIeHUs 3a7a4u, pacro3Ha-
BaTh MaTeMaTHUYeCKUe (PaKThl U MaTEMaTHUYECKUE MOJIENIU B IPUPOTHBIX M OOIIECTBEHHBIX SIBJIE-
HUSIX, B UCKYCCTBE; YMEHHE MPUBOJUTH NMPUMEPHI MATEMAaTHYECKUX OTKPBITHI pOCCUNCKON U
MHUPOBOM MaTeMaTU4eCKOM HaAyKH.



CO,I[ep}KaHI/IC JUCITMITIINHBI «Maremaruka HaIpaBJICHO B TOM YMCJIC HA (bOpMI/IpOBaHI/IC

CIHEAYIOIIUX 0OWUX KOMNEemeHYull:

=
|
5 E @opmyauposka 3HaHus, yMeHus
2 KOMIETEeHI[UH
=
S
OK 01 | Bribupats CTOCOOBI | YMeHust:
perieHus 3a/1a4 | pacro3HaBaTh 3amauy u/unu npoGiemy
npogeccuoHaTbHON B IPO(eCCHOHATILHOM H/MJIM COIIMATHHOM KOHTEKCTE
JeSITeIbHOCTH aHAJIM3UPOBATh 3amaqy u/unu npobieMy
MIPUMECHHUTEITHHO K | ¥ BBIACIATH €€ COCTAaBHBIC YaCTH
pa3iInIHbIM KOHTEKCTAM | omIpeAeIIsATh dTalbl pEIICHUS 3aJa9H
BBIBIIATh U O(P(EKTUBHO HCKaTh HHGOPMAIIHIO,
HEOOXOAMMYIO Uil pEeHIeHWs  33Jaydl  W/WIn
poOIIEeMBI
COCTABJISITH IUIAH JICHCTBUS
OTIpeAeINsATh HE0OXOUMbIE PECYPCHI
BIIAJICTh AKTyaJIbHBIMH METOJIaMHU paboTHI
B IpoheccnoHabHOM U CMEXHBIX chepax
peann30BBIBATh COCTABIICHHBIN TUIaH
OLICHUBATh pe3yabTaT U  TMOCIHEACTBHS  CBOUX
NENUCTBUM  (CaMOCTOSITEIBHO WM C  TOMOIIBIO
HACTaBHUKA)
3HaHusn:
aKTyaJIbHBIM TPO(PECCHOHANBHBIN W  COLUATBHBIN
KOHTEKCT, B KOTOPOM MPUXOJUTCS pabOTaTh U KUTh
OCHOBHBIC HCTOYHHKH WH(POPMAIIMK H PECYPCHI
TUTST pelieHus 3a/aq u npobiemM
B IPO(ECCHOHATILHOM H/HJTH COIIMATbHOM KOHTEKCTE
QITOPUTMBI BBITIOJTHEHUS paboT
B ITpo(hecCHOHAIbHOM U CMEXHBIX 00JIaCTIX
METOJIbI paboTsI B npodeccuoHaIbHOM
Y CMEXHBIX chepax
CTPYKTYpY IJIaHa JUIsl pEIIeHHs 3a/1a4
MOPSZIOK  OIICHKH  PEe3yJIbTaTOB PpEHICHUs 3ajad
npoecCHOHABHOI eI TENbHOCTH
OK 04 | PaGoTtath B KOJUIEKTHBE | YMEHHsI:
U KOMaHJ€e, 3((EKTUBHO | OPraHU30BHIBATH paboty KOJUIEKTUBA
B3aMMO/ICHICTBOBATH C | ¥ KOMaHbI
KOJIIEraMH, B3aMMOJICHCTBOBATh C KOJUIETAMH, PYKOBOJICTBOM B
PYKOBOJICTBOM, X071e MPO(HeCCHOHATBHON IS TETHbHOCTU
KJIMCHTaMU BHAHUA:
TICUXOJOTHYECKHE OCHOBBI JESITEIIbHOCTH
KOJIJICKTHBA, TICHXOJIOTHYECKHE 0COOEHHOCTH
JUYHOCTH
OCHOBBI NPOEKTHOM €ATEIbHOCTH
OK 05 | OcymiecTBisTe  yCTHYIO | YMeHHS:




51 MMCBMEHHYIO | TPAMOTHO U3JlaraTh CBOM MBICIM U O(QOPMIIATH
KOMMYHUKaIUIO Ha | IOKyMEHTHl 1O  MNpO(EeCCHOHATBFHOW  TEeMaTHKE
rOCyJIapCTBEHHOM SI3BIKE | HA roCy1apCTBEHHOM A3BIKE, MIPOSIBJISITH
Poccuiickoit ®enepannu | TOJIEPAaHTHOCTH B pa00YEM KOJIJIEKTUBE
Cc ydeToM ocoOeHHOcTel | 3HaHud:
COMAJIBHOT'O U | 0COOCHHOCTH COLIMAJIBHOI'O Hu KyJIbTYpPHOT'O
KYJbTYPHOI'O KOHTEKCTA | KOHTEKCTa
IpaBuiia oopmnenus JIOKYMEHTOB
Y IOCTPOEHHUS YCTHBIX COOOIIEHUN

IIK 1.2. | Opranu3oBbBaTh  NpO- | YMEHHsI:
necc oOydyeHus: oOydaro- | hopMHUPOBATh MOTHBAIIUIO K 00y4eHHIO
HIMXCS, B TOM 4YHMCIE C | OOy4dalOmMXCsl C  COXpaHHBIM  pa3BUTHEM U
OTPaHUYECHHBIMU BO3- | O'PaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
MOXKHOCTSIMHU  3J0POBbA, | 3HAHUA:
B COOTBCTCTBUM C CaHM- | TCOPETHYCCKHUEC OCHOBBLI MaTEMaTHUKHU
TapHBIMM HOPMaMu U
[paBUJIaMH, PEAIU30BbI-
BaThb MpPOrpaMMbl HHIU-
BUAYAJILHOT'O Pa3BUTH.

IIK 2.2. | Peanu30BbIBATH YmeHus:
IIPOrpaMMbl BHEYPOYHOU | pealiu30BbIBAaTh  COBPEMEHHBIE, B TOM  YHCIE
NEeSATEIbHOCTH WHTEPAKTHBHBIC, (OPMBI M METOJBI OPTaHHU3AIHNH
o0yuaromuxcs, B TOM BHEYPOUHOH  JIEATEIbHOCTM IO  HalpaBJICHUSIM
YHUCJIE C OTPAHUYEHHBIMU | Pa3BUTHS JIMYHOCTH
BO3MOXHOCTSIMU 3HaHuA:
310pPOBbS, B TEOPETUUYCCKHE OCHOBBI MAaTEMATUKH
COOTBETCTBUU C
CaHUTAPHBIMU HOPMaMHU
Y NIPaBUJIAMHU.

IIK 3.4. | BeicTpauBath YMenus:
TPAEKTOPHIO CTPOUTH BOCHUTATEIBHYIO JEATEIBHOCTh C YYETOM
npodeccrnoHalIbHOTO KYIbTYPHBIX Pa3u4il 00y4JarommXxcs ¢ COXpaHHBIM
pocTa Ha OCHOBE pa3BUTHEM H OTPAHUYEHHBIMU BO3MOYKHOCTSIMU
pe3yabTaTOB aHAJIN3a 3710pOBbs, IIOJIOBO3PACTHBIX W WHAUBUIYaAIbHBIX
a¢ddexTuBHOCTH 0COOEHHOCTEH
BOCIIUTATEIbHOU 3Hanug:
ACATCIIBHOCTH U TEOPETUYECCKHUE OCHOBEI MATEMATHUKU
caMOaHaJIN3a.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBHOMN JUCIUIIINHBI

«MATEMATUKA»

2.1. Tpy10eMKOCTH OCBOEHUS TUCIHILINHBI

Bup yueOHoii padoThl

Oobvem ¢ uacax

O61beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHUTJIMHBI 232
B T. U.:
OcHoBHOE coep:kaHue 220
BT. U.:

110
TeopeTuyeckoe o0ydeHue
MPaKTHYECKUE 3aHATHSA (M3 HUX NPO(EeCcCHOHATBHO-OPUEHTUPOBAHHOE COJIEpXKa- 110/ 10
HUE — B (DOpME MPAKTUICCKON TTOJITOTOBKH)
IIpomexyTouHas arrecTanus (3K3amMeH) 12
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2.2. ConepxxaHue QMCUMILTHHBI

HaunmenoBanue pa3nenoB u Tem

Cogepxanne yaeOHOTO Marepuaia (OCHOBHOE M MPOPECCHOHATHHO-OPUEHTUPOBAHHOE), JIabopa-

O0BEeM 4acoB

TOpPHBIE U MTPAKTUYECKHUE 3aHSITUS, TPUKIATHOW MOAYIb (IIPU HATHYUN) T 0
1 2 3
OcHogHoe codepoicanue
Pasjen 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 6 12
Tema 1.1 Copepxanue yueOHOro Marepuala
Ienp u 3amaun MatemMatuky 1py | Lenp u 3agaun MaTeMaTUKK IPU OCBOCHUH CIIEUAIBHOCTH.
OCBOEHUM crenuaibHOCTH. Ync- | ba3zoBble 3HAHUS U yMEHUs MO MaTeMaTuKe B MPO(GECCHOHAIbHON U B MOBCETHEBHOM JEATEIbHO-
J1a ¥ BBIYMCIICHUS CTH.
JleiicTBUS HAA MOJOXKUTEIBHBIMU U OTPUIATENBHBIMHU YHCIAMH, C OOBIKHOBEHHBIMH U JECSITHY-
HBIMU JJPOOSIMH.
JleiicTBus co cTeneHsMu, OPMYIIbl COKPAILICHHOTO YMHOKEHHUS
KoMOnHMpOBaHHOE 3aHSTHE 2 2
Tema 1.2 ConeprkaHue yueOHOro MaTepuasa
[TporieHTHBIC BbIUKCIeHM. | [IpocThle MpPOLIEHTHI, pa3Hble CHOCOObI WX BblUMCIeHMs. JIMHeWHble, KBaJpaTHbIE, APOOHO-
VYpaBHEHUSI U HEPABEHCTBA JUHEWHbIE YPABHEHUS M HEPABEHCTBA
Kom6unmnpoBanHoe 3aHsTue 2 4
Tema 1.3. IIpogheccuonanvro-opuenmuposannoe cooepicanue (Cooepicanue nPUKIaoH020 MoOyis)
IIponientneie  BeuucieHus B | [IpocTble U ci10XHbIE TPOLEHTHI. [IporieHTHBIe BEIYUCICHHS B TPOGECCHOHATIBHBIX 3a1auax
po¢eCCHOHANIBHBIX 3a]]a4ax
[pakTuueckoe 3aHATHE 2
Tema 1.4 Coneprkanne ydeOHOro MaTeprana
Pemenune 3amay. BxoaHoi KoH- | BeruncieHnus u npeoOpazoBaHus. Y paBHEHHsI U HepaBeHCTBA. ['eoMeTpus Ha IIIOCKOCTH
TPOJIb Komb6uHnpoBaHHoe 3aHATHE 2 2
KonTposnbsHas pabora
Paspnea 2. IIpsimble U J1I0CKOCTH B pocTpancTBe. KoopanHaThI M BEKTOPHI B IPOCTPAHCTBE 15 15
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Tema 2.1. OcCHOBHBIE ITOHATHUS
cTepeoMeTpun. PacrosiokeHue
MPSAMBIX U IJIOCKOCTEN

Conepkanue yq4eOHOro MaTeprasia

[Ipenmer crepeomerpuu. OCHOBHBIE MOHATHUS (TOYKA, MpsIMasi, INIOCKOCTh, MPOCTPAHCTBO). Oc-
HOBHBIE aKCHOMBI ctepeomeTpuu. [lepecekaromiuecs, mapasieabHble U CKPEIIMBAIOIIUECS IPsi-
MbIe. YTOJI MEXIy NPSAMBIMU B IpocTpaHcTBe. [lepnenaukynspHocTs npsamMbIX. OCHOBHBIE MPO-
CTPAaHCTBEHHBIC (PUTYPHI

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 2.2. IlapamienabHOCTh
HpPSIMBIX, TPSIMONM U IUIOCKOCTH,
IIJIOCKOCTEN

Conepkanue y4eOHOro MaTepraia

[TapannensHble npsimas U mwiockocts. Onpenenenue. [lpusnak. CBoiicTBa.

[TapannensHble miiockocty. Onpenenenue. Ilpusznak. CroiicTsa.

Terpasap u ero snementsl. Ilapannenenunen u ero snemeHTbl. CBOMCTBAa MPOTHBOIOIOKHBIX
rpaHeii ¥ auaroHaned mapamienenunesaa. [loctpoeHne OCHOBHBIX CEUEHUH

KomOununpoBanHoe 3anstue

Tewma 2.3. IleprieHAUKYASAPHOCTD
IPSAMBIX, NMPAMON M IUIOCKOCTH,
IJIOCKOCTEN

CopepxaHue yaueOHOro MaTrepuana

[Iepnenpukymnsapuslie npsmele. [lapannensHble npsMble, NEPIEHANKYIAPHBIE K IIIOCKOCTH. [Ipu-
3HAK NEPIEHAUKYISIPHOCTH NIPSIMON U IJIOCKOCTH

KomOununpoBanHoe 3anstue

Tema 2.4. Ilepnenpuxkyndap u
HakJIOHHasA. Teopema o0 Tpex
NEPIIEHIUKYIIIpax

Cogepxanue yaeOHOTO MaTepHana

Ilepnenaukynsap ¥ HakiOHHas. TeopeMa O TpexX MNEPHEHIUKYIAPAaX. YTOJI MEXAy IpsIMON U
IJIOCKOCTBIO.

Yrois Mexay MI0CKOCTAMU. [leprieHAuKyIspHbIE IIIIOCKOCTH.

PaccrosiHus B pocTpaHCTBE

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 2.5. KoopauHatel U BeK-
TOPBI B IPOCTPAHCTBE

Copnepkanne ydeOHOro Marepuana

JlexapToBbl KOOpAMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpaHcTBe. CI0KEHHE U BBIYUTAHUE
BEKTOPOB. YMHOKEHUE BEKTOpa Ha yucio. CkalsgspHOe mpou3BeAeHue BEKTOpoB. lIpocreitmme
3a/1a4d B KOOpAMHATaX

KomMmOnHMpoBaHHOE 3aHsTHE

Tema 2.6. [Ipsimble U mIockocTu
B [IPAKTUYECKHX 3aJja4ax

IIpogheccuonanvro-opueHmuposanroe cooepaicanue (cooepicanue NPUKIA0H020 MOOYs)

B3anmHoe pacnosioxkeHue IpsiMbIX B MPOCTpaHcTBe. [lapaminenbHOCTh MPSMOM U MJIIOCKOCTH, Ta-
paJIIENIbHOCTh TUIOCKOCTEH, MEePHEeHIUKYISIPHOCTh IIOoCKOocTel. Pacrionoxenne npsMbIX U miioc-

13




KOCTe B OKpyXawllueMm wupe (mpupoie,
OpPUEHTUPOBAHHBIX 3a7a4

apXUTEKType, TexXHHKe). PelleHue mnpakTUko-

ITpakTHYECKOE 3aHSTHE 4 2
Tema 2.7 Pemenue 3amau. Ilps- | Comepxanue yueOHOTO MaTepHaia
MBI€ U IIJIOCKOCTH, KOOpAUHATHI | PacrosnoxeHue NpsMbIX U INIOCKOCTEN B ITpocTpaHcTBe. [lepneHIuKynsapHOCTh U apajljieIbHOCTb
1 BEKTOPHI B IPOCTPAHCTBE OpsIMBIX U IJIOCKOcTed. JlekapToBbl KOOpPAMHATHI B IPOCTpaHCTBE. BeKTOphl B MpoCTpaHCTBeE.
CroxeHue ¥ BBIYMTAaHUE BEKTOPOB. Y MHOYKEHUE BEKTOpa Ha uncio. KoopauHatel BeKTopa
Kom0OuHnpoBaHHOe 3aHsATHE
KonTponbnas pabota 2
Pasnen 3. OcHoBbl TpUroHOMeTpuu. Tpuronomerpuyeckue GyHKInU 11 15
Tewma 3.1 Copepxanue yaueOHOro MaTrepuana
Tpuronomerpuueckne QyHknuu | Paguannas mepa yrina. [1oBopoT Touku BOKpYyr Hadana koopauHat. OnpesiesieHue CUHyca, KOCH-
IIPOU3BOJIBHOTO yIJla, YMCJIa Hyca, TAaHT€HCA U KOTaHreHca. 3HAaKU CHHYCa, KOCHHYCA, TAHT'€HCA U KOTAaHTE€HCA MO YETBEPTSM.
3aBUCHUMOCTb MEX]y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJTHOT'O U TOT'O K€ yIJia
Kom0uHnpoBaHHOE 3aHsATHE 2 2
Tema 3.2 OcHoBHble Tpurono- | CopeprkaHue yueOHOro Marepuania
METPUUYECKUE TOXKIECTBA Tpuronomerpuueckue ToxjaectBa. [IpeoOpasoBaHus MPOCTEHIIMX TPUTOHOMETPUUECKUX BbIpa-
eHuil. CUHYC, KOCHHYC, TAHT'€HC U KOTAHT€HC YTJIOB OM - O
KomOuHMpoBaHHOE 3aHATHE 4
Tema 3.3 Copnepkanne ydeOHOro Marepuana
Tpuronomerpuueckue  QyHK- | OGnacTh ONpEIENICHNUs] ¥ MHOXECTBO 3HAYCHHH TPUTOHOMETPHUYECKHX (QyHKuuil. YETHOCTD, He-
WU, UX CBOMCTBA U TpadUuKu 4€THOCTh, IEPUOIUIHOCTh TPUTOHOMETpUUecKnX (PyHkiui. CBoiicTBa U rpaduku QyHKIMHA y =
Cos X, y = sin X, y = tg X, y = ctg X. CxaTtue u pacTshkeHue rpaukoB TPUTOHOMETPHUECKUX
GyHKIUI.
[TpeoOpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKITHIA
KomMmOnHMpoBaHHOE 3aHsTHE 4
Tema 3.4 OOpatnbie Tpurono- | CopeprkaHue yueOHOro Marepuana
MeTpuyeckrue QyHKIUU OO6patHbie TpuroHoMerpuueckue GyHkuu. Mx cBoiictBa u rpaduku.
Komb6uanpoBanHoe 3aHsATHE 1 3

14




Tema 3.5 Tpuronomerpuueckue
ypaBHEHUS U HEPABEHCTBA

Conepkanue yq4eOHOro MaTeprasia

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHUe tg X = a, ctg X = a. Pemenne Tpuronomer-
pPUYECKUX YPaBHEHHM OCHOBHBIX THMIIOB: IIPOCTEHMILINE TPUTOHOMETPUYECKHE YPAaBHEHUS, CBOJS-
IIMeCs K KBAaJPATHBIM., PEIIAEMBIE PA3JIOKEHUEM Ha MHOXKHUTENIH, OAHOPOIHBIE.

[Ipocreiiime TpPUroHOMETPUYECKUE HEPABEHCTBA

KoMmOnHMpOBaHHOE 3aHSTHE 2 4
Tema 3.6 Pemenne 3amad. Oc- | ComepxaHue yaeOHOro Marepuaa
HOBBI TPUIOHOMETpUH. Tpuro- | [IpeoOpazoBaHHe TPUTOHOMETPHUECKUX BBIPAKEHH. PeleHre TpUroHoMeTpuIecKnx ypaBHEHUH
HOMETpUYeCcKHe QyHKINU Y HEPaBEHCTB B TOM YHCJIE C HCIOJIb30BAHUEM CBOMCTB (DYHKIIMIA

KoMOMHHUPOBaHHOE 3aHSITHE. 2

KoHnTtposbHas padota 2
Pasnen 4. [IpousBoanas u nepBoodpasnas pyHkuumn 20 30
Tema 4.1 Ilonstue mnpousBon- | CopeprkaHue yueOHOro Marepuana
Holl. ®opmyinsl u npasuna aud- | Ipupamnienue aprymenrta. [lpupariesne GyHKUUU. 3a1a4u, TPUBOIAIINE K TIOHATHIO MPOU3BOI-
bepeHpoBaHUs HoU. OnpeseneHue Npou3BOAHON. AJIITOPUTM OThICKaHUs Npou3BoAHON. Dopmynsl auddepenuu-

poBanusi. [Ipasuna nuddepenmpoBanus

KomOuHMpoBaHHOE 3aHATHE 4 4
Tema 4.2 Tlonsitue o HenpepbiB- | ConepxaHue yueOHOTO MaTepHaia
HOCTH QYHKIMH. Meron mHTep- [Tonsitue HenpepbiBHOM (pyHKUMU. CBolicTBa HenpepblBHONW (yHKIMU. CBSI3b MEXIY HENpEephIB-
BajloB HOCTBIO U UG HEpEeHIIUPYEMOCTBIO (PYHKIIMU B TOUKE. AJITOPUTM PELICHUs HEPABEHCTB METOJIOM

MHTEPBAJIOB

KomOuHMpoBaHHOE 3aHATHE 4 4
Tema 4.3 Copepkanne ydeOHOro MaTepuana
I'eomerpuyeckuit n pusnyeckuil | [eoMeTpUYECKHUI CMBICI MTPOU3BOMHON (YHKIUH — YIJIOBOH KOI(PQUIIHMEHT KacaTelbHOM K Tpa-
CMBICJI IPOU3BOIHOM ¢uKy GyHKIMU B TOYKE. YpaBHEHUE KacaTeNbHOU K rpaduky QyHKIMH. AJTOPUTM COCTaBJICHUS

ypaBHEHHUs KacarenbHOU K rpaduky pyHkmu y=f(x)

KomOuHMpoBaHHOE 3aHATHE 2 2

Tema 4.4 MOHOTOHHOCTD (PYHK-
. Touku s3xkcTpeMyma

Copneprkanne ydeOHOro MaTeprana

Boszpacranmne u yObpiBaHue (YHKIIMH, COOTBETCTBHE BO3pAaCTaHMs U yObIBaHUS (YHKLIHU 3HAKY
MPOM3BOJHON. 3a/1a4yll HAa MAKCUMYM U MUHUMYM. AJITOPUTM HCCIIEIOBaHUS (PYHKIIMH U TTOCTpPOE-
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HUS ee TpaduKa ¢ TOMOIIBIO TIPOU3BOTHOM

KomOunupoBanHoe 3ansrue

Tema 4.5 HccnenoBanue (yHK-
U 1 TOCTpOeHKE TPaPUKOB

Copepxanue yueOHOro MaTrepuana

Hccnenoanue pyHKIIMHU HA MOHOTOHHOCTb U IOCTPOEHHUE TpaduKOB

KomOununpoBanHoe 3anstue

Tema 4.6 HauGombpuiee wu
HauMEHbBIIICe 3HAYCHUS (PYHK-
LUNA

CopepxaHue yaueOHOro MaTepuana

Haxoxnenre HauOOIBIIEr0 U HAMMEHBIIETO 3HAYCHUN (YHKIUH, IMOCTPOCHHE T'pa(UKOB C HC-
M10JIb30BaHUEM alllapaTa MaTEMaTUYECKOI0 aHAIN3a

KomOununpoBanHoe 3anstue

Tema 4.7 HaxoxneHue OINTHU-
MaJIBHOTO pPE3yJibTaTa € IOMO-
IIbI0 MTPOU3BOJAHOMN B MpaKTHUe-
CKHX 3aja4ax

IIpogheccuonanvro-opueHmuposanroe cooepaicanue (cooepicanue NPUKIA0H020 MOOYis)

Haumensliiee 1 HanOoIbIIee 3HAYEHUE (1)YHKI_[I/II/I

[IpakTrueckoe 3aHsaTHE

Tema 4.8  IlepBooOpa3Has
¢yukuu. IlpaBuna Haxoxae-
HUS IEpBOOOPa3HBIX

CopepxaHue yaeOHOro MaTepuana

O3HakoMJIeHHE ¢ TIOHATHUEM MHTerpaja u nepBooOpasHoi ans ¢ynkuuu y=f(x). Pemenue 3agau
Ha CBS3b IIEPBOOOPaA3HOI U ee MPOU3BOAHOM, BEIUMCICHUE IEPBOOOPA3ZHON [Tl JaHHOM (YHKITUH.
Tabnuua ¢opmyn 11 HAXOXKAECHUS NepBOOOpa3HbIX. M3yueHue mpaBuia BBIYMCICHUS MEPBOOO-
pa3HoOM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.9 I[lnomanp KpuUBOIH-
HerHoOM Tpaneuuu. Popmyna
Herotona — JleitOnuna

Copepkanne y4eOHOro MaTtepuana

3anauy, NPUBOAAIIUE K TIOHATHIO ONPENEICHHOTO UHTErpaja — O BBIUUCICHUH IIJIOLAAN KPUBO-
nuHeHoN Tpanenuu. [loHsTHe ompenenéHHoro uHTerpanga. ['eomeTpuyeckuil M (QU3NUECKUI
CMBICII oTIpeienieHHoro uuTerpaita. ®@opmyna Herotona — Jleitbnuna.

Pemenue 3a1a4 Ha MpUMEHEHNE UHTETpaia /i BIYMCICHUS GU3NYECKUX BEJTUYMH U TUIOMIa el

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 4.10 Pemenue 3amad.
[TpousBogHas u mepBooOpa3Has

GyHKIUH.

Conepxanue yq4eOHOro MaTeprasa

®opmynsl 1 npasuia quddepennrpoanus. McenenoBanue QyHKIMM ¢ TOMOIIbIO MPOU3BOAHOM.
Haubounbiee u HanMeHbIee 3HAUYSCHUST (DYHKIHH.
Brruncnenne neppooOpasznoii. [Ipumenenne nepBoodbpasHoit
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KomOunmnpoBanHoe 3anstue

KoHnTtposbHas pabora 2
Paszpen S. MHOrOrpaHHMKHM M Tejla BPallleHUs 12 20
Tema 5.1 Tlpuzma, mapamrene- | CoxepxaHue yueOHOTO MaTepHasia
nunesn, Ky0, nupaMuza U ux ce- | [lpusma (HakIoHHAs, psiMasi, paBUiIbHas) U e€ 37eMeHThl. [lapamienenumnen. CBONCTBA TPSAMO-
YeHUs yrosibHOro napamuienenunena. Kyo. Ilupamuna u €€ anementsl. [IpaBuiibHas nupamua

KoMmOuHMpOBaHHOE 3aHSTHE 2 4
Tema 5.2 IlpaBunbubie MHOTO- | ConepikaHue y4eOHOro MaTepuana
I'PAaHHUKH B KHU3HU [Tnomane moBepXHOCTH MHOTOTrpaHHUKOB. [IpocTeiine KOMOMHAIIMM MHOTOTPaHHUKOB. Bhrumc-

JICHHE DJIEMEHTOB NPOCTPAHCTBEHHBIX (uryp (p€Opa, nuaronanu, yrisl). [IpaBuiabHBIE MHOTO-

I'PaHHHUKH

KomMbunupoBanHoe 3aHsiTue 2 4
Tema 5.3 IIpogheccuonanvro-opueHmuposanroe cooepaicanue (cooepicanue NPUKIA0H020 MOOYis)
[Mummnap, xonyc, mwap u ux ce- | Humuanp, konye, chepa u map. OCHOBHBIE CBOICTBA MPSIMOTO KPYrOBOTO IMUJIMHIPA, MPSIMOTO
YeHUs KpyroBoro konyca. M3o0OpaxkeHue Ten BpaieHus Ha 1uiockoctd. [IpencraBnenue o6 yceu€HHOM

KoHyce. CeueHusi KoHyca (MapajijielIbHOE OCHOBAHUIO U MPOXOJSIIEe Yepe3 BEPUIMHY), CEUCHUs

WIMHApa (MapajljiebHO M NEPIEHANKYIIIPHO OCH), CeYeHMX wapa. Pa3BépTka HMIMHIpA U KO-

Hyca

ITpakTrdecKoe 3aHsATHE 2 2
Tema 5.4 O0wvembl u 1wiomanu | CopeprkaHue yueOHOro Marepuana
ITOBEPXHOCTEH TEN O6beM npsmoyrosibHoro napaenenumnega. O0sem kyda. O6beMbl IpIMON PU3MBI U LUIMH]IPA.

OO6bembl pamu bl U KoHyca. O0beM mapa

KomOuHMpoBaHHOE 3aHATHE 4 4
Tema 5.5 [lpumepsr cummerpuit | Ilpogheccuonanvro-opuenHmupogarntoe cooepicanue (Cooepicanue npuKkiaoHo2o mMooyis)
B ipodeccuu

[TonaTne o cMMMeTpUHU B MPOCTPAHCTBE (LIEHTpalIbHAs!, OCEBast, 3€pKaJIbHas).

O060011eHre TpeICTaBIeHU O MPAaBUJIbHBIX MHOTOTPaHHHUKaX (TeTpasap, KyO, OKTa’p, 0/aeKa-

3P, UKOCAdP).

[Tpumepsl cumMmeTpuii B mpodeccuu

[IpakTnueckoe 3aHsATHE 2

Tema 5.6 Pemrenne 3agau. MHO-

Coneprkanne y4eOHOT0 MaTepurana
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TFOrpaHHUKHU U TCJIa BpalllCHUA

O0beMbI U MJIOLAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

KoMmOnHMpOBaHHOE 3aHSTHE 2 2

KouTtposbHast pabora 2
Paznen 6. Crenenu n kopuu. CtenenHas, nokasarejbHas u jJorapupmuyeckasi QyHKunu 22 18
Tema 6.1 Crenennas Qynkius, | ComepkaHue yueOHOTO MaTepHasia
ce cpoiicTBa. IIpeoOpasoBanue | [Tomsitue kopHs n-oif CTENEHM U3 JelcTBUTENbHOro uncia. OYHKIMK y = A/X HX cBOicTBa M
BBIDAXKCHUH C KOPHAMH 1N-O# | rpaduxu. CBoiicTBa KopHs n-oii crenenu. [Ipeo6pasoBanie HPPAIMOHAILHBIX BHIPAKEHUIH
CTCIICHU KoMOnHMpOBaHHOE 3aHSTHE 2 2
Tema 6.2 CpoiictBa crenenu ¢ | ComepxaHue yueOHOro MaTepuaa
PaLMOHAILHBIM U JEUCTBUTEND- | [IOHSATHE CTENECHU ¢ pallMOHAIbHBIM NOKa3zaTeaeM. CTeneHHbIe QYHKIMH, UX CBOWCTBA U rPpadUKH
HBIM ITOKa3aTeIsIMu Komb6unnpoBanHoe 3aHsatue 2 2
Tema 6.3 Pemenue wuppauuo- | Conepkanue yaeOHOro Marepuana
HaJIbHBIX YpPaBHEHUU PaBHOCWIIBHOCTH MppaIlMOHAIBHBIX YpaBHEHUNH. MeTObl UX pelieHus

KomMbunmnpoBaHnHoe 3aHsTue 2 2
Tema 6.4 TlokazatenvHas ¢yHk- | ComepxaHue yaueOHOro MaTepuana
nus, ee cBorcrsa. Ilokasarenn- | CTeneHb ¢ MPOU3BOJIBHBIM JCHCTBUTEIBHBIM TOKa3areneM. OnpeneneHne moka3areabHOH (yHK-
HBI€ YDaBHEHHUS U HEPABEHCTBA | IMM U €€ CBOMCTBA. 3HAKOMCTBO C MPUMEHEHHEM IOKa3aTelbHON (QyHkuuu. Pemienne nokxasza-

TEJbHBIX YPaBHEHUI METOJIOM ypaBHUBaHUs IOKa3aTelel, METOJOM BBEICHHS HOBOW IEPEMEH-

HOM, QyHKIIMOHANIBHO-TpapuuecKuM MeToJoM. PelieHne nokasareabHbIX HEPAaBEHCTB

KomOuHMpoBaHHOE 3aHATHE 2 4
Tema 6.5 Jlorapupm umncna. | Conepxanue yueOHOTO MaTepHaia
CoiicTBa norapudmon Jlorapugm uncna. CoiicTa jgorapugmon. Onepanus J0rapupMUpOBaHUs

KomM6unmnpoBanHoe 3aHsTue 6 2
Tema 6.6 Jlorapudpmuueckas | Comeprkanue yueOHOro Marepuania
¢bynkuus, ee cpoiictBa. Jlora- | Jlorapupmudeckas yHkiws u ee cBoiictBa. [Tonsitue norapupmudeckoro ypaBHeHus. Oneparus
pudMHYECKUE YpaBHEHMs, He- | MOTCHIMPOBAHUS. TPH OCHOBHBIX METO/a PEIICHHS JIOTapH(PMUUCCKAX YpPaBHEHHH: (YHKIIHO-
paBEHCTBA HaJbHO-TpaUUECKHI, METOJ] TTOTCHIIMPOBAHMS, METO/ BBEICHHUsI HOBOWM mepeMeHHou. Jlorapud-

MUYECKHE HEPABEHCTBA

KomOuHupoBaHHoe 3aHsTue 6 4

Tema 6.7 Jlorapudgmsr B nmpupo-

IIpogheccuonanvro-opuenmuposarnnoe cooepicanue (Cooepicanue nPUKIaoH020 Mooyis)

A€ U TCXHHUKC

[Tpumenenue norapudma. Jlorapudmudeckas cnupans B npupoje. Ee MaTemaTtuueckue cBOHCTBa
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HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.8 Pemenune 3amau. Cre-
MeHHAs!, MMOKa3aTeabHas U Jiora-
pudmudeckas GyHKIIHMH

Copepxanue yueOHOro Marepuana

CrenenHasi, MokasaTtesbHas 1 Jorapudmuueckas QyHkiun. Pemenne ypaBHeHui

KOM6I/IHI/Ip0BaHHOC 3aHATUC

KoHnTtposbHas pabota 2
Pa3nes 7. DjieMeHTBI TeOPUH BEPOSITHOCTEH M MaTeMATHYeCKOH CTATHCTHKH 14 10
Tema 7.1 CoOsiTue, BeposT- | ComepxaHue yueOHOTO MaTepHaia
HOCTb coObITHA. Crnoxenne U | COBMECTHBIC U HECOBMECTHbBIC COOBITHS. TeopeMbl O BEPOSITHOCTH CYMMBI COOBITHH. Y CIOBHAs
YMHOXEHHE BEPOSITHOCTEN BEPOSITHOCTh. 3aBUCHUMBIE U HE3aBHCUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHUS CO-

ObITHI

KoMOnHMpOBaHHOE 3aHSTHE 4 2
Tema 7.2 BepositHOocTh B 1po- | [Ipogheccuonanvro-opuenmuposanuoe cooepoicanue (cooepaicanie npukiaono2o Mooyis)
(beccroHaIbHBIX 33aUax OTtHocuTeIbHAST YacTOTa COOBITHS, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTUYECKOE ONIpPEIEIICHUE

BepoATHOCTH. OleHKa BEPOSITHOCTH COOBITHS

IpakTryeckoe 3aHsATHE 4 2
Tema 7.3 Jluckpernas cnyuyail- | Copeprkanue yueOHOro Marepuana
Has BEIWYMHA, 3aKOH €€ pac- | Bunabl cmyyaiiHeix BenuuuH. OmnpesneneHne TUCKPEeTHON CllydailHOM BeNMYMHBI. 3aKOH pacipese-
IIPENIETICHHUS JIEHWS] IUCKPETHOMN CIIy4aliHOM BEJIMYMHBL. Ee 4iCiIoBbIE XapaKTEPUCTHKU

KomM6unmnpoBanHoe 3aHsTue 4 2
Tema 7.4 3amaunm maremaruue- | ComepxaHue yueOHOTO MaTepHasia
CKOM CTaTUCTHUKHU. [TepBuynas 00paboTKa CTATUCTHUECKUX JaHHBIX. UMCIOBBIE XapaKTepUCTUKH (cpeaHee apudpme-

TUYECKOE, MeINaHa, pa3max, nucrepcust). Pabora ¢ Tabimiamu, rpadhukamMu, 1uarpamMmmaMu

KomOuHmnpoBaHHoe 3aHATHE 2 2
Tema 7.5 DnemeHTsl TeopuH Be- | Buabl coObITHI, BEpOATHOCTh COOBITUN. CllojKeHHE W YMHOXEHHE BeposiTHocTed. JluckpeTHas
POSITHOCTEM M MaTeMaTU4eCKOW | cirydaliHas BEIMUYMHA, 3aKOH €€ paclpeiencHus. 3agaul MaTeEMaTHUECKON CTaTUCTHKHU.
CTaTUCTHKA KourposnbHnas pabora 2
ITpomesxyTounas arrecranus (DK3aMeH) 12
Bcero: 232
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3. YCJIOBUS PEAJIM3AIIMU OBIIEOBPA3OBATEJBHOM JUCITATLIAHBI

«MATEMATHUKA»

3.1. MaTtepuajJbHO-TeXHHYECKOE O0ecreueHne
O06opynoBaHue yueOHOro KabuHeTa:

MI0CAJI0YHBIE MECTA MO KOJIMYECTBY OOYUaIOUINXCS;

pabouee MeCTO IIpenogaBaTes;

KOMILJIEKT 3JICKTPOHHBIX BHICOMATEPUAIIOB;

3aJjaHus JJ1s1 KOHTPOJIbHBIX padoT;

npodeccuoHanTbHO OPUEHTUPOBAHHBIC 33/1aHNUS;

MaTepuaibl IK3aMeHa.

MEPCOHAIBHBIN KOMIIBIOTEP C JTUIEH3UOHHBIM IPOrPaMMHBIM 00€CIICUeHHUEM;
MIPOEKTOP C IKPAHOM.

3.2. UuopMmanoHHOe o0ecniedeHne peain3aliu MporpaMmbl

3.2.1. OcHOBHOe U31aHHE
1. bammakoB M.M. Maremaruka: st cpeaHero npodeccuoHaibHOro obpaszoanusi M.U.

bammakoB. — M3natenbckuii neHTp «Akagemusi», 2024r.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI <MATEMATHKA»

TCKYH_II/Iﬁ KOHTPOJIb IIPOBOAUTCS IPEHoaaBaTCJICM B IIPOLECCE IMPOBEACHUA IPAKTHYC-
CKHX 3aHSITI/II71, IMPOBCPOYHBIX U KOHTPOJIbHBIX pa60T, OLCHKHW MHAUWBHUAYAJIbHBIX IIPOCKTOB, J10-
KJIado0B U T.II. O6y‘l€HI/Ie 10 yqe6H0171 JUCHUITIINHE «MaremaTuka 3aBCpHIACTCA 3K3aMCHOM

Pezynomamor 06yuenus Dopmbl U Memoovl KOHMPOLA U OYEHKU Pe3ylbmamos 00yyeHus

— BBINOJHEHUE WHIUBUYAIbHBIX U TPYIIOBBIX UCCIEI0BATEINb-
CKHMX MPOEKTOB

— BBINOJHEHHUE MPAKTHUKO-OPUEHTUPOBAHHBIX 3aJaHuil Tmpodec-
CUOHAJIbHOW HAIIPABIEHHOCTH

— OIHUCAaHME CUTyalui

— colOecenoBaHus

Jluunocmmuvie pesynoma-
mol

—  BBIIOJIHEHUE WHJUBUYAJIbHBIX U I'PYNIIOBBIX MCCIEA0BATENb-
CKHX IPOEKTOB

—  CEMHHap

OLIEHKA aHAJMTUYECKON paboThI ¢ HH(pOpMAIHEl, TEKCTOM

— nyOJM4HOE BBICTYIUIEHHE Ha KOH(EpEeHLInH, CEMUHApe

— IPAKTUKOOPUEHTUPOBAHHBIC 3aJaHUs WHTEIPUPOBAHHOIO Xa-
pakrepa

Memanpeomemmuoie pe-
3yIbmamol

— YCTHBIU OIIPOC
— KOHTpOJIbHas paboTa
— MaTeMaTU4YeCKUH AUKTAHT
— cooOmeHue / JOKJIa ydamierocst ¢ AeMOHCTpalueld pe3ynbra-
Ilpeomemnvle pe3ynibma- | TOB HAOJIIOICHUI
mol — COCTaBJICHHE MOJEIHHOW CXeMbl OTBETA Ha MOCTABJICHHBIN BO-
poc
— TECTOBBIC 3aJIaHUS
— JIHIAKTHYECKUE KapTOUKU
— KOMJIEKTHBHOE 3aIloJHeHne 0000Iaromeil TadauIbI

— D3KCHEepTHOE HaOJI0/IEHUE 32 ACSITEIbHOCThIO Ha Y 3;

— OLICHMBAHHUE BBINOJIHEHUS MHIUBUIYAIbHBIX U TPYNIOBLIX 3a-
Obwue komnemenyuu B AABUILY Py

JIaHWH;
— TMCBMEHHBIC PabOTHI MPOOJIEMHOT0 XapakTepa
IIpogheccuonanvuvle kom- | — NPAKTHKOOPUEHTHPOBAHHBIE 3aJAHUS WHTETPUPOBAHHOIO Xa-
nemeHyuu pakTepa
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IIpunoxenne 1
KOHTpO0/1bHO-011eHOYHBbIE CPeICTBA

1. KoHTpO/IbHO-0LIeHOYHbIE MATEPHAJIBI IJIS BXOJJHOT0 KOHTPOJIsI
Oo0si3aTe/ibHAS YACTh
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npagunbHLLIL OMEEM U3 Yemvlpex NPeodnoIHceH-

HBIX:
1. (1 6amn) Packpoiite GpopMyTy COKpAIIEHHOTO YMHOKEHHUS a>-b%:
A) a’-2ab+b” B) (a-b)(a+b); B) a’+2ab-b*; I) (a-b)(a-b)
2. (1 6amn) [Tmomane TpeyrobHUKA BBIYUCISIETCS IO popMyIie:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0o,

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

A)0,4;b5)0,5;B)0,6; 1) 0,7
4. (1 6amn) Jans rpaduxn pyaxnuii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

D N 2) | 3)

o] 1\ ol 1 ol 1

1 9
:—x—6 . 2
a2 TRy = ST ey s

Ilpu évinoanenuu 3a0anuii 5-8 3anuuwiume x00 pewieHuA U NOAYYEHHLLIL OMEem.
I 11

5. (2 6amna) Beraucnure: 2 5

6. (2 6anna) Pemmure ypapHenue x2-7x+10=0. Eciu ypaBHeHHe uMeeT 6ojiee 0JHOTO KOp-
HS, B OTBET 3alIUIINTE MEHBIIUN U3 KOPHEH.

7. (2 6anna) dnsa pemonTa Tpedyercs 57 pyiaoHoB o6oeB. Kakoe HanMeHbIIee KOJTMYECTBO
nayek 000WHOTO KJIes HY)KHO JUIsl TAKOTO PEMOHTA, e€Ciii | Tavka Kjiesi pacCuuTaHa Ha 5 pylio-
HOB?

8. (2 6amma) Beicora BH mapannenorpamma ABCD genut ero croporny AD Ha oTpesku
AH =2 u HD = 32. Jlnaronans napauienorpamma BD pasna 40. Haiigure miiomans napasmieno-
rpaMma.

JdonoiHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 0060CHO6AHUE PeUieHUA U NOTYYEHHbLI
omeem.

9. (3 6amna) Pei00sI0B TIPOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHHUE BBEPX IO
TEUEHUIO PEKH, 3aTeM OPOCHIT SIKOPh, 2 Yaca JIOBUJI PHIOY U BEpHYJICS 0OpaTHO Yepe3 5 9acoB OT
Hayvaja myTeniecTBus. Ha xakoe pacCTOssHME OT MPUCTaHH OH OTIUIBLI, €CIIM CKOPOCTh TEUCHUS
peKH paBHA 2 KM/4, a COOCTBEHHAsI CKOPOCTh JIOAKU 6 KM/a?
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2. KOHTPOHLHO-OHGHO‘IHLIG MaTepuaJibl 1Jis TeKleIeﬁ arTrecranuu

Texkymui KOHTPOJIb IPOBOJATCA BO BpeMsl ayAUTOPHBIX 3aHATUN 110 MAaTEMAaTUKE B COOT-
BETCTBUU C y4eOHBIM IUIAHOM M paboueid mporpammel OJ] «MaremaTkay 1Mo BceM paszjenam
nporpammsel. TeKylnid KOHTPOJIb COCTOMT U3 JIBYX 4YacTE€H: TEOPETUYECKOM U IPAKTUYECKOM.
[Tpu 3TOM OOyHaroecs NOay4aroT JBE OTMETKH.

Teoperuueckasi 4aCTb IPOXOAUT B (hOpPME YCTHBIX OTBETOB: OOYYaIOLIHECS BBITATHBAIOT
ISTh KapTOYEK C BOIPOCAMM, JAIOT IMOJIHBIA OTBET (CO CIMCKOM BOIIPOCOB OOYydaroluecs 3Ha-
KOMSITCSI B HA4aJle U3y4YeHUs pasjiena).

IlIkana nepesooa 641106 8 OMmMemKu nO NAMUOANTLHOU cucmeme

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue 60npocsl
«3» (y008.) 3

«4» (xopowio) 4

«5» (omauuno) 5

3anaHusl MPaKTUYECKOM YacTh (KOHTPOJIbHBIE Pa0OThl) YACTUYHO B3ATHI U3 OTKPHITOTO
6anka EI'D u BIIP no maremaruke.

Ha BpImosHEHWE KOHTPOJBHOW pabOThI O MaTeMaTHKe jnaercs | akagemudeckuii yac (45
MUHYT).

KonTponbHas padoTta cocTout ux 2-X yacteid. B nepBoii yactu npeaaraercsi BIIOJIHUTD 4
3aJlaHus — BBIOpATh IPAaBUIIbHBIM OTBET U3 YETHIPEX MpeIoKeHHbIX. Bo BTOpoit uactu npeana-
raercs BBIIOJHUTH 6 3aJaHUil — OPOPMUTH X0/ PELLICHUS U 3alKCaTh [TOJyYE€HHBIH OTBET.

3a mpaBWJIBHOE BBIIIOJHEHHE JHOOOT0 3aJaHMs MEepBOM 4YacTH OOyYaroIIMMCs MOoJydaer
onuH Oamna. [IpaBuiibHOE BBITIOJTHEHUE 3aJJaHUN BTOPOM YacTH OIlEHWBaeTcs 2 OawtamMu wid 1
0aJuIOM 3a YaCTUYHOE pELICHHE.

banibl, mony4eHHbIe 3a BCE BBIIOJIHEHHBIE 3a/IaHUS, CYMMUPYIOTCS.

IlIkana nepesooa 6a1106 6 ommemKu no NAMUOANTbHOU cCUCeEME

Ommemka Yucno 6annos,
Heobxo0umoe 013 noJIyUeHUss OMMEmKU

«3» (y0o0s.) 8-10
«4» (xopowo) 11-13
«5» (omauuno) 14-16
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3.1 Hp;mue u njiockocmu, K00p0thll’l’lbl U 6eKmopbsl 6 npocmpancmee

Ob6pazosamenvhble pe3yivmamol, nooexcaujue npogepke (I1emennol):
JAP6 1, IP6 9, 1P6 11, JIP6 12, ZIPG 13, JIPO 14.
OK 01, OK 03, OK 05, OK 07.

IK 1.2.
TeopeTrnyeckue BONPOCHI:
1. Cdopmymnupyiite Teopemy ITudaropa.
2. Tlepeuncrnute OCHOBHBIC (PUTYPHI B IPOCTPAHCTBE.
3. Tlepeuncnure criocoObI 3aJaHUS TUIOCKOCTH.
4. TIpomomxure TeopeMy: «Eciu ogHa U3 IByX MapajuieIbHBIX MPSAMBIX MEPICHIUKYIISP-

HAa IUIOCKOCTH, TO...».
IIponoikure Teopemy: «Ecinu nBe mapajieabHbIE INTOCKOCTH MEPECEKAIOTCS TPETHEH,
TO...».

6. Cdopmynupyiite onpeaesieHue IBYyIrpaHHOTO yTJa.

7. PackpoiTe MOHATUE «YTOJ MEXAY MPSIMBIMI.

8. Ilepeuncnure B3auMHOE PacIONIOKEHHE JBYX MPSIMbIX B IPOCTPAHCTBE

9. Kakue npsimble Ha3bIBalOTCS NapajlIeIbHBIMU B IPOCTPAHCTBE?

10. Kakue npsiMble Ha3bIBatOTCS CKPELMBAIOLIMMUCS B IPOCTPAHCTBE?

11. Kakue npsimble Ha3bIBalOTCS NEPIEHIUKYIISIPHBIMU B IPOCTPAaHCTBE?

12. Tlepeuncnure B3aMMHOE PACIIOI0KEHUE MPSMOM U TUIOCKOCTH B MMPOCTPAHCTBE.
13. PackpoiiTe IOHATHE «yTOJI MEXAY IPSIMOM U INIOCKOCTBIOY.

14. PackpoiiTe NOHATHE «1apAJUIEIBHOCTD MPSMON U TUIOCKOCTH.

15. PackpoliTe NOHATHE «II€PIEHAUKYIISIPHOCTD MPSMOM U IIJIOCKOCTH.

16. IlepeunciauTe B3aUMHOE PacOIOKEHHUE JIBYX IJIOCKOCTEN B MPOCTPAHCTBE.
17. PackpoiiTe IOHATHE «yTOJI MEXKAY TUIOCKOCTSIMM.

18. PackpoiiTe NOHSTHE «I1apaJlJIeIbHOCTh TIOCKOCTEN».

19. Packpolite NOHATHE «IEPIEHAUKYIISIPHOCTD INIOCKOCTEN».

20. Kak HaiiTu paccTOsIHME OT TOUKH /10 MPSMOit?

21. Kak HaliTH pacCTOSHHUE MEXY NPSAMBIMU?

22. Kak HaliTH pacCTOSHUE MKy IIIOCKOCTAMU?

23. Ilponomxure onpenenenue: «llepnenaukynsap — 3to...».

24. Ilponomxute onpenenenue: «HakiaonHas — 3710...».

25. Ilponomxure onpenenenue: «lIpoeknns HaAKIIOHHON — 3TO.. ..

26. IlepeunicnuTe cBOKCTBA NapaUIEIBLHOTO MPOEKTUPOBAHUS.

27. I3 yero cOCTOMUT NMPAMOYTOJIbHAsI CHCTEMa KOOPIUHAT B MPOCTPAHCTBE?

28. Ecnu TOYKa JIEKUT B INIOCKOCTH Xy, KaKasi KOOpAUHATA y Hee HyJeBas?

29. IIpuBeauTe npuMep KOOPAMHAT TOYKH A, KOTOPAst JIEKUT Ha OCH Z.

30. PackpoiiTe MOHATUE «BEKTOPH.

31. Kakue BEKTOpBI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

32. Kakue BEKTOpbI Ha3bIBAIOTCS MEPIEHAUKYIISIPHBIMU?

b

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npagunbHLLL OMEEM U3 YemMvlpex NPeonoIHceH-
HBIX.

1. (1 6amm) Pacimmmdpyiite KpaTKyro 3amuch: a€ .
A) ToYKa a MPUHAJICKHUT TIIOCKOCTH 3; b) Touka a mpuHamIexxuT npsimoit ; B) mpsimas a
MPUHAJICKUT TUIOCKOCTH f§; ') mpsiMast a mepecekaeT IIOCKOCTb 3.
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2. (1 6ann) Ipsameie AB u C/] ckpemuBatotcs. Kakoe pacnonoskenue umeror npsimsie AC
u BJ1?

A) napamnensHsle; b) neprnenaukyinspusle; B) ckpemuarores; ') nepecexarorcs.

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

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

4. (1 6amr) dansr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHOl KaKOro OTpe3Ka sBJseT-
cs Touka M(0,3,4)?

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

Bropas yactb

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

5. (2 6amna) Yepe3 koHubl otpe3ka AB u ero cepeauHy M mpoBefeHBI Mapajuie/IbHbIC
IpsIMbIE, TIEPECEKAIOIME HEKOTOPYIO IIOCKOCTh B Toukax A1, B u Mi. Haiinure anuny otpeska
MM, ecniu oTpe3ok AB He nepecekaeT miockocTh U eciiu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) IIpsmeie AC, AB n A/l nonapno nepnenaukynspuel. Haiinure orpezox C/,
ecim AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6amna) Jdansr BekTops! a(-6,0,8) , B(-3,2,-6). HaliguTe ckansipHoe npousBse-
JIEHUE BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCIAB1Ci ;. [loctpouts Touxky KEAB, Touxky ME/I;C,
otpe3ok PEEA 1B C;.

9. (2 6amna) [py KaKuX 3HAYEHUSIX 1 BEKTOPHI a (4,1,2), B(1,2,n) neprnenauKyIspHb1?

10. (2 6amra) Odopmure nuct 6ymarn A4 BepTUKaIBHBIMU, TOPU30HTATBHBIMHU, HAKJIOH-
HBIMU JIMHUSIMH, UCIIOJIb3YS Pa3HbIE I[BETOBbIE OTTEHKH.

3.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue ynkyuu
Oopa3zoeamenvhble pe3yibmamul, nooaeHcaujue npogepke (31emMenml):
J1P6 1, J1P6 3, JIPG 5, ZIP6 14.
OK 01, OK 02, OK 03.

Teoperndyeckue BOIPOCHI:

1. Uemy paBeH yroJs B OIMH pajnan?

2. B kakux 4eTBepTsAX TPUTOHOMETPHUYECKOTO Kpyra (yHKLUS y=sSinX NPUHUMAET
MOJIOKUTEIbHBIEC 3HAUCHUS?

3. B kakux ueTBepTAX TPUTOHOMETPUYECKOTo Kpyra GyHKIHUs y= COSX IPUHUMAET
OTpULIATENIbHbIE 3HAYE€HUs?

4. ITponomxure onpenenenne: «CUHYC OCTPOTO yria — 3TO...».

5 [Iponomxure onpenenenne: «KOCHHYC OCTPOTo yriia — 3T0...».

6. [Tponomxure onpenenenue: «TaHreHC OCTPOTroO yria — 3TO...».

7 ChopmynupyiiTe OCHOBHOE TPUTOHOMETPHUIECKOE TOKIECTBO.

8. Yemy paBHO Npou3BeAEHUE (X *ctgx?

9. Yemy paseH sin(2x)? ChopMynupyiTe NpaBUiIO BHIYUCICHUS.

10.  Yemy paBeH cos(2x)? ChopmynupyiTe MpaBUIO BEIYUCICHHUS.

11. [lepeuncnure TpuroHoMeTpUYECKUEe PYHKIINH, YKAKHUTE UX TIEPUOJIBI.

12.  Yemy paBeH nepuoJi GyHKIUU y=cos(4X)?
13.  emy paBen nepuoa GyHKIHU y=cos(x/4)?
14.  Omnpenenure o61acTh 3HaUEHUS QYHKIIMN y=3c0s(5X)?

15.  Ilepeuncnute ciocoObl perIeHNus TPUTOHOMETPUUECKUX YPaBHEHHH.

16. Packpoiite anroputm pemeHuss OJHOPOAHBIX TPUTOHOMETPUUYECKHMX YpPaBHEHUM
IIEPBOTO MOPSKA.

17. Packpoiite anroputm peueHuss OJHOPOAHBIX TPUTOHOMETPUUYECKHMX YpPaBHEHUM

BTOPOTO MOPSI/IKA.
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KoHTpoJbsHas padora
IlepBas yacrTp
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHLLIL OMEem U3 Yemulpex NpPeoso-
HCEHHBIX.

1. (1 6amr) B AABC cosC=%. Kaxkas u3 cropon siBnsiercst runorenyzoi AABC?
A) AB; b) AC; B) BC; I') CB.
2. (1 6ay) Yriiom kakoit yetBepTH sBisiercst yroi a=410°?
A)L;B)II; B) III; ') IV.
3. (1 6amn) Kakue u3 pyHKUMN ABIAIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) Iepuoxa pyHxMM y=sinx?
A)n/2; b)2xn; B)4m; ') .

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuteHus u NOYYEHHBLI OMEEm.

. T TL'
5. (2 6ama) Beraucnure: sin 5 Hcos .

. V2 . V2
6. (2 6anna) HaiinuTe 3HaUeHUE BBIPAXKEHUS 4arccos7 - 4arcsin(— 7)

[e] e}
7. (2 6amna) Haiinute 3Ha4eHHE BBIPAKCHUS Ttg13"-tg77".
1 o .
8. (2 6amna) Pemure ypaBHEHHUE COS X = > 3anuiunTe HAMMEHBIINN MOJIOKUTEIbHBIA KO-

PEHb YpaBHEHHSL.
9. Pemute ypaBHeHue sin” X - 4 sin x + 3 =0.
10. [MoctpoiiTe rpadMK TPUTOHOMETPUIECKON PYHKIMHU y=2 SinxX

3.3 IIpouszeoonasn u nepeoobpaznasn hynkuyuu
Oébpaszosamenvhvle pe3yibmanol, noodJaexcaujue npogepke (InemeHmaol):

JIPG 1, JIP6 4, IP6 6, JIPG 14.
OK 01, OK 03, OK 06.

[IK 1.4.
Teopernyeckue BONPOCHI:

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

2. PackpoiiTe reOMETPUYECKHI CMBICI IIPOU3BOJIHOM.

3. Packpoiite puznyueckuii CMbICT MPOU3BOIHOM.

4. [Tepeuncnnre npaBuiia BEIYUCIECHNS TPOU3BOIHBIX.

5. Yemy paBHaA TPOU3BOHAS CTENEHHON QyHKIIUN?

6. YeMy paBHa IpOU3BOJHAS TIPOU3BEACHUA?

7. Yemy paBHa IPOU3BOJHAS YACTHOTO?

8. Yemy paBHA IPOM3BOIHAS CIOXKHON QYHKIUU?

0. ChopmynupyiiTe mpu3HaK BO3pacTaHus (QYHKIIHH.

10.  Cdopmynupyiite npusHak yObIBaHUS (QYHKIIHH.

11.  Cdopmynupyiite mpu3HaK TOUKH MaKCUMyMa (YHKIIUH.

12.  Cdopmynupyiite npu3HaK TOUKH MUHUMYyMa (YHKIIHU.

13. CocTaBbTe aNTOPUTM PEIICHHS 3a7a4 Ha HAXOXKJEHUs HAauOOJBIIEro U HAWMEHb-
IIEro 3HaYeHUs! PYHKIUHU Ha OTpe3Ke?

14.  CocraBbTe alrOpuUTM HUCCIEJOBAHMUS U MOCTpOeHHUs rpaduka QyHKIUU C MTOMO-
LIBIO IPOU3BOIHOM.

15. [Tponomxure onpenenenue: «Pynkius F(x) Ha3pBaeTcs ...».

16. Packpolite reoMeTpUYECKUI CMBICI ONIPEAEIICHHOIO UHTETpaa.

17. [Iponomkure onpenenenne: «KpuBoanHeitHas Tpanenus — 3To. .. ».
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18.  Cdopmynupyiite popmyny HeroTona-Jleitbnuna.
19. B uem 3akmmrouaeTcst oOuuid BUI BCeX MEPBOOOPA3HBIX?
20.  IlepeuncnuTe npaBuia BHIYMCIECHUS UHTETPATIOB.

KonTpoabHas padora
IlepBas yacrTp
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHLLIL OMEem U3 Yemulpex NPeoso-
HCEHHBIX.
1. (1 6am1) Yemy paBHa npou3BoaHas GyHKIUH y=2X>?
A) y'=5x; B) y'=6x; B) y'=6;T) y'=6x>
2. (1 6amm) [o xakoi U3 GOPMYI BEIUUCIIAETCS MPOU3BOAHAS YACTHOTO?

A) (Wh)=u+v's B) () =u'viuv's B) () = 5 D(fE()) =F (00) e (1)
3. (1 6amn) Pemure ypauenue f'(x)=0, ecnu f(x)=3x> — 6x +4. BriGepure oTBeT.
A)1;B)-1;B)4;T) -4.

4. (1 6amn) OOmMii BUA Beex mepBoooOpaszHbix 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 yacth
Ilpu evinoanenuu 3aoanuit 5-10 3anuwiume x00 peuieHus u nNOJYUEHHLLIL OMaEent.
5. (2 Oamma) MarepuanpHas TOYKA JIBWKETCS MPSAMOJMHENHO IO  3aKOHY

1
x(f) = Zr2+r—10

(rme x — paccTosiHue OT TOYKH OTCYeTa B METpax, f — BpPeMsl B CEKyH-
JlaX, U3MEPEHHOE C Hayayia ABWXKEHUs). B kakoil MOMEHT BpeMeHU (B CEKYHJaX) €€ CKOPOCTh
ObL1a paBHA S M/c?

6. (2 6ama) Ha pucynke uzo0paxén rpaduk GyHKIHH y =f(x) U KacaTeJbHas K HEMY B

TouKe ¢ abcuuccoit xo. Halinure 3Hauenne npon3BogHON GyHKINH f(X) B TOUKE Xo.
YA

7. (2 6amna) Pemure HepaBeHCTBO: X>-16 < 0
8. (2 6amna) Ha pucynke n3zobpaxen rpadpux ¢ynkiuu y=f(x), onpeneinéHHol Ha UHTEp-
Basie (—3; 11). Haiinute HanMmeHbliee 3HaueHne GyHKIUU f{x)Ha oTpeske [2; 9,5].
u

A y=flz)
N\
5 ] I\
3 AREEN
) / ‘-,l 11
NN A\
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9. (2 6amna) Ha pucynke n306paken rpaduk nexoropoii dyrxman Y = J (x) (nBa myua c

oOuieil HayanbHOM Touko#). [1onb3ysick pUCYHKOM, BBIYUCIIUTE F (8) —F (6)7 rae F (x)_ on-

Ha 13 niepBoobpasmbx dymkimm J (X) -

YA

Lo}

o

|

|
|
|
1
|
|
|
1
|
|
|
|
|
l

o 1

.
-
X

T 8

10. (2 6anmna) ®upme «/In3aitH+» BBIISISIIOT Y4acTOK 3eMiH Iiomaapio 100 M2, [Ipenna-
raroT YeThIpe yJacTKa pasHbIX pazMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoit ygacTok ogo0put
TUPEKTOp QUpMBI «J{U3aitH+»», yUUTHIBas, 4YTO HEOOXOAUMO OyAeT MOCTaBUTH 3a00p IO MEepH-

MeTpy?

3.4 Muozocpannuku u mena epauieHus

Oopa3zoeamenvhble pe3yibmamel, nooaexcaujue npogepke (31emMeHml):
P61, J1P6 6, IP6 9, Z1P6 10, IP6 11, JIP6 12, JIPG 14.
OK 01, OK 03, OK 05, OK 06, OK 7.

K 1.1, IIK 1.2.
TeopeTnyeckue BONPOCHI:
1. [Tponomxwure onpenenenue: « MHOTOIrpaHHUK — 3TO...».
2. [Iponomkure onpenenenue: «lIpuzma — 310...».
3. [Tponomxkure onpenenenue: «[IpaMoyroiapHbINA napamuieIenune — 3T0. .. ».
4. [Iponomxkure onpenenenue: «Kyd — 3T10...».
5. [Tponomxkure onpenenenue: «[lupamuaa — 31o...».
6. ChopmynupyiiTe CBOICTBO O MPOTHBOJICIKAITUX TPAHIX IMapasuieenuIe/a.
7. CdopmynupyiiTe CBONCTBO O AUAroHANSAX Mapajuleenunea.
8. ChopmynupyiiTe CBOINCTBO O TUATOHANIN U JIMHEHHBIX pazMepax MpsMOyTroIbHOTO
napasuieNenumnena.
0. Kakas npusma Ha3bIBaeTCs NpAMOi?

10.

11.

12.

13.
IIBI?

14.
MBL.

15.
MUPAMHU/IBI.

16.

Kakas npu3ma Ha3bIBaeTCs IPaBUIbLHON?

Packpolite noHATHE «IpaBUIIbHAS TUPAMULIAY.

Yro Takoe anodema npaBUIbHON TUpaMUIbI?

B 1yem oTinume MojaHOM NOBEPXHOCTHU MPU3MBI OT MOJHON MMOBEPXHOCTH MUPAMHU-
ChopmynupyiiTe TeOpeMy O BBIYHCICHUH OOKOBOW MOBEPXHOCTH MPSMOU MPU3-

ChopmynupyiiTe TeopeMy O BBIUYMCICHUU OOKOBOW MOBEPXHOCTH MPABHIIBHON

HazoBute mpeamersl u3 Bamed mpodecCHOHATHHOW JAESITEIBHOCTH, KOTOpPHIS

UMEIOT (POPMBI MHOTOTPAaHHHUKOB.

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

[Tponomxure onpenenenue: «{umuuap — 3to...».

ITponomxure onpenenenue: «Konyc —3710...».

IIponomxkure onpeneneHne: «Y CeYeHHbIM KOHYC — 3TO. .. ».

[Iponomxute onpenenenue: «lllap —3ro...».

Urto siBNsI€TCS BBICOTOM YCEUEHHOTO KOHYca?

Uto sIBIIIETCSI OCEBBIM CEYEHUEM IUIMHAPA, KOHYCa, YCEYEHHOTO KOHYca, mapa?
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23. [lepeuncnure enMHULBI ©3MEPEHUS MIJIONIAIH, 00BEeMa.

24. Yemy paBHO OTHOIICHHE ILIOMIAJEH IMOBEPXHOCTEH MOMOOHBIX (uryp B mpo-
cTpaHcTBe?

25.  Uemy paBHO OTHOIIIEHHE 00EMOB MOAOOHBIX (PUTYp B MPOCTPAHCTBE?

26. HazoBute npeamers! u3 Bamiel IpoQecCuoHaNbHOM e TeTbHOCTH, KOTOPbIE

UMEIOT (OPMBI TeJ BpaleHUS.

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npagunbHLLIL OMEEM U3 YemMblPex NPeodnoIHceH-
HbIX.

1. (1 6amm) B kakux eauHUIIAX U3MEPSIETCs 00beM MHOTOTrpaHHUKA?

A) B metpax; b) B kyOuueckux merpax; B) B kBagpaTHbIX MeTpax; ') B IByrpaHHBIX Ipa-
Iycax.

2. (1 6ay) [Tnomaak MOTHON TOBEPXHOCTH IMPU3MBI BBIYUCIIICTCS 110 (hopmyie:

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

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

A) paBHOOeApeHHBIN TpeyroiabHUK; b) paBHOOeapenHas Tpaneuus; B) npsimoyronsHuk; I')
NPSMOYTOJIbHAS TPATICIIHS.

4. (1 6ann) Kakas ¢urypa momydaeTcss Ipu BpalleHUU MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA
BOKPYT OJTHOT'O U3 CBOUX KaTETOB?

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

Bropas yactb
Ilpu svinonnenuu 3adanuii 5-10 3anuwiume xo00 peuwienus u nOJIY4EeHHbLIL OMeEemn.
5. (2 Ganna) Pebpo ocHOBaHMS NMPaBWIBHOW TPEyrojibHOW mupaMusl 3 M, anodema OM.
Haiinute momaas 60KOBOM MOBEPXHOCTH MUPAMU/IBI.
6. (2 6anna) /IBe cTopoHBI MapaiienorpaMmma OTHOCATCS Kak 3:17, a mepuMeTp ero paBeH
40. Haiinute GOJBIIYIO CTOPOHY MapasuiesiorpaMma.

D /f
A B

7. (2 6anna) [IpsAMOYroJpHUK CO CTOPOHAMHU 8 ¢M U 3 CM BpallaeTcsi BOKPYT OoJblIel cTo-
ponsl. Haiinmure 06beM, 1iomaau 60KOBOM U MOTHON MTOBEPXHOCTEN MOTYYEHHOTO Tea.
8. (2 6amna) Haiinute 065EM MHOTOTpaHHUKA, H300PKEHHOTO HA PUCYHKE (BCE ABYTpaH-

HBI€ YTJIbI IPSIMBIE).
3

1

ﬂ

fad

9. (2 6amra) Knuenty HeoOxoaumo, 4ToOBI B KOMHATE 00S3aTE€bHO MPUCYTCTBOBAIH
00BEMHBIE AJIEMEHTHI JieKopa HUIHHAPUIecKoi ¢popmel. [TocTtpouts 3 Gymaru Mojens MUJINH-
npa. PasMepsl A mocTpoeHusi BHIOpaTh CaMOCTOSITENIBHO, C yYETOM TOTr0, YTO COOTHOIICHHE
panuyca K BBICOTE JI0JDKHO OBITH 1:2.
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10. (2 Oamna) PaccuuTarh KOJMYECTBO 2-X KHUJIOTPAMMOBBIX OAaHOK KPAacKH HYXHO Ky-
MUATH JJISl OKpaIIMBaHUS [IWIMHAPUYECKOro cBojia noasaia. Pacxon kpacku 100 r Ha 1 M2, Cun-
TaTb T=3.

3.5 Cmenennas, nokazamenvnasn u jozapugpmuueckas Gyukyuu

Ob6pazoeamenvhble pe3yibmamol, nodexcaujue nposepke (INemennol):
JIPG 1, JIP6 2, IP6 3, JIPG 4, JIPG 6, JIPG 14.
OK 01, OK 02, OK 03, OK 06.

Teopernyeckue BOIPOCHI:

1. Cdopmynupyiite onpeaeneHue CTeNeHHON (QyHKIIUH.

2. [lepeuncnure CBOMCTBa CTEMEHHON (QYHKIIMH

3. Cdhopmynupyiite ornpenesneHue nokazaTeabHONU QyHKLINU.

4. [lepeuncnure cBoicTBa MOKa3aTeabHOU QYHKIUU

3. Cdopmynupyiite onpenenenue sorapupmMuueckoi GpyHKIu.

6. [lepeuncnure cBoKCTBa ITorapupMUIECKON QyHKITUH.

7. [Tponomxkure onpenenenue: «Jlorapupm — 310...».

8. Yemy paBeH jorapudm npousBeeHus ?

0. Yemy paBeH jorapudm 4acTHOTo?

10. [TpuBenuTe nmpuMepsl JOorapu@MUUECKON CIUpaIN B MPUPOJE U B OKPYKAIOIIEM
MUDE.

11. Ha yto Heo6xoanmo 0OpaTUTh BHUMaHUE MPHU PELIEHUH UPPALMOHATIBHOTO ypaB-
HEHUS YETHOU CcTeneHu?

12.  Yemy paBeH KOpeHb YETHOI cTeneHu u3 orpunareabHoro yucia? [Ipusenure
IpUMep.

13. Uemy paBeH KOpEeHb HEYETHOW CTEMEHW H3 oTpHIarenbHoro yucna? [lpusegure
IIpUMeEp.

14.  Ha 4to cTouT 00paTUTh BHUMaHUE MPU PEIICHUN JIOTapUPMUUECKUX U UPPAIHO-
HaJIbHBIX, IPOOHO-PALlMOHATIBHBIX YPABHEHUH 1 HEPAaBEHCTB?

15. B uem 3axmrouaercs rpaduyeckuii cnocod pemeHus: ypaBHeHHU.

KoHTpoJbsHas padora
IlepBas yactb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npagunbHLLil OMEEemM U3 Yemvlpex NPeonoIHceH-

HbIX.
1. (1 6amt) Mesxy KakuMH IBYMs HATYPaTbHBIMHI YHCIAMH HAXOAUTCS YiCiI0 1/19?
A)19u20;b)2u3;B)18u19;I") 3 u4.
2. (1 6amn) Ha pucynke n3zobpaxén rpapuk ¢ynkuuu Buaa f(x)=a*. Haiinure 3HaueHue
f2).
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flx)=a"

o 1. X

A) 25.;b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amn) Kakas u3 ¢yHKIUI BO3pacTalOT Ha BCE 00JIACTH ONpeIeTCHUS?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I') f(x)=log1 x.
2

4. (1 6amn) Ykaxute obaacte onpeaencaus pyakuuu f(x) = 1g ZXXJ::

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

Bropas yactb
Ilpu évinonnenuu 3a0anuii 5-10 3anuwiume x00 peuieHus u NOYYEHHBLI OMEE.
48.1110: 448
5. (2 6amna) Haiinure 3HaUYeHHE BBIpAKEHUS ) ’
6. (2 6amna) CKONIBKO LIETbIX PElleHnii uMeeT HepaBeHcTBo 1 <7 1<49?

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6amma)) Paccrosaue oT HaOII0MaTENs], HAXOMSIIErocs Ha HeOOIbIIoN BeicOTe h K-
JIOMETPOB Haj 3eMifi, 10 HaOIroJaeMOd UM JIMHHM TOPHU30HTA BBIUUCISAETCS MO (Qopmylie

= V2Rh y
! , tie R=6400 xm — paauyc 3emnn. C Kakod BBICOTHI TOPU30HT BUJICH HA PaCCTOsI-
HuU 48 kunoMetpoB? OTBET BbIPA3UTE B KMIIOMETpax.
9. (2 6anna) B xone pacnana pagnoakTUBHOTO M30TOMA €T0 Macca YMEHBIIAETCS 1O 3aKO0-

m(t) =mgy-277,
HY re mo— HadaJbHas Macca W30TONa, f— BpeMs, MPOIIEeANiee OT
HayaJbHOTO MOMEHTa, T — nepuos noiypacnaaa. B HayaabHBI MOMEHT BpEMEHH Macca M30TO-
na 184 mr. Ilepuon ero nonmypacnana coctaBiser 7 MuH. Haliqute, uepes CKOJIbKO MUHYT Macca
u3orona Oyzaer paBHa 23 MT.
10. (2 6anna) Haiiiute 3HaueHue BoipaxkeHUs1 logg 108 + logg 2

3.6 Dnemenmot meopuu eepoﬂmuocmeﬁ U MamemamuyecKkoil CmamucmuKu

Oopa3zosamenvuvie pe3yibmamot, nooiexcaujue npogepke (Iaemenmaot):
JAP6 7, IP6 8, JIP6 14.
OK 01, OK 03, OK 04, OK 05.

IIK 1.4.
Teopernyeckne BONpPOChI:
1. [Iponomxure onpenenenue: «CaydaiiHoe coObITHE — 3TO...». [I[puBeaute nmpumep.
2. [TpuBenuTe mpUMep TOCTOBEPHOTO COOBITHSI.
3. [IpuBenuTe MpuUMeEP HEBO3MOKHOTO COOBITHS.
4. [Tponomxkwute onpenenenue: «BeposSTHOCTh CIIYy4aifHOTO COOBITUS — 3TO... ).
5. ChopmynupyiiTe TpaBUIO HAXOXKICHUS CIIOKECHHS BEPOSITHOCTEH.
6. CdopmynupyiiTe npaBuiIO yMHOKEHUS BEPOSITHOCTEH.
7. Kak naiitu cpennee apupMeTnueckoe YMCIoBOro psijaa’?
8. Kak HaliTu MeanaHy 4nciaoBoro psaa’?
9. Kak Berumcisiercst pazmax 4uciaoBoro psjaa’?
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10.  [ns 4yero HyXHbI TuarpaMmsl, rpaduku? Ilepednucnure BUIbI AUATPaMM.

11.  IlpuBenute mpuMepsl MPOSBICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX SIBICHU-
SIX.
12.  IlpuBenute mpuMepsl IPOSBICHUS 3aKOHA OOJIBIINX YKHCEN B OOIIECTBEHHBIX SIB-
JICHUSX.
13. Uto u3yvaeT cTaTuCTUKA?
14.  Ilpomomxure onpeaenenue: «CoyeTaHue — 310...».
15. [Iponomkure onpenenenue: «Pa3menienue — 3T1o. .. ».
16.  Ilpomomxure onpexnenenue: «llepecraHoBKU — 3TO...».
KoHTpoJbsHas padora
IlepBas yacthb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHbLIL OMEem U3 Yemuvlpex NPeodioIHceH-
HbIX

1. (1 6aymm) Kakux coObITHIA HE OBIBACT B TEOPUHU BEPOSTHOCTEH?

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

2. (1 6amr) CobbiTHE, KOTOPOE MPH BHIIOTHEHUH OMPECIIEHHON COBOKYITHOCTH YCIOBHA,
00s3aTeNIbHO MPOU3OUJET - ATO:

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

3. (1 6amn) BepossTHOCTB CITy4aifHOTO COOBITHS €CTh HEOTPUIATEIHLHOE YUCIIO, 3aKIIOUCH-
HOE MEXIY YHCIIaMHU:

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

4. (1 6amn) I'pynnupoBka — 3710...

A) ynopsijioueHue eIUHHI] COBOKYITHOCTH IO TMPU3HAKY; b) pa3OneHne ennHuI] COBOKYII-
HOCTHU Ha TPYIIIBI IO pU3HaKy; B) 0606menue eanHnuHbIX (akToB; ') 06001eHne e TMHUYHBIX
NIPU3HAKOB.

Bropas yacrtb

Ilpu evinonnenuu 3adanuii 5-10 3anuwiume xo00 peuwienus u nOJIy4eHHbLIL OMeEemn.

5. (2 6anna) B oduce nuzaiiHepCKOro areHTCTBa HaXOAATCS 8 TOCETUTENEH KEHCKOTo TOo-
Ja u 2 Mmyxckoro. Onpenenuts BEpPOSTHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAHTY OOpaTHTCS
MY>KYHHA.

6. (2 6amma) Ha xondepennuo npuexanu 2 ydyensix u3 ['epmanuu, 3 uz Cepbuu u 7 u3
[Beiinapuu. Kaxnaplii u3 HUX AenaeT Ha KOH(pepeHIuu oauH nokial. [lopsamok gokIagoB ompe-
nensieTcst xKepeObEBKoN. HaliinTe BEpOATHOCTH TOTO, UTO IMATHIM OKAXKETCS JOKJIAl YICHOTO U3
Cepbun.

7. (2 6amna) Mama, Tumyp, Huana, Kocts u AHTOH Opocuin kpeduii — KoMy TOCTaHETCs
IPOeKT 1Mo odopmieHuto cBaaeOHoro 3ana. Haiiaure BEpOSTHOCTH TOTO, YTO MPOEKT TOYHO HE
OyJIeT BBITIOJHATH AHTOH.

8. (2 6anna) B smuke Tpu KpacHBIX U TpH cUHUX (uiomacTtepa. dromacTepsl BHITACKUBAIOT
[0 ouepenu B ciiydyaifHOM mnopsake. KakoBa BEposSTHOCTb TOTO, UTO MEPBBIA pa3 cUHUU ¢ioMa-
CTEp MOSBUTCS TPETHUM I10 CUETY?

9. (2 6amma) Han psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiigute Moy psina
U cpesiHee apu(pMeTHiecKoe psjaa.

10. (2 6anna) [Ipu ananu3e 1EHOBBIX MPEANOYTCHUN KIMEHTOB TU3aHEPCKOTO areHTCTBA
MOJTyYeHBI JIaHHBIE, MPEACTAaBICHHBIC B TAaOMUIlE: OIS KIMEHTOB, MPUOOPETAIONINX Tu3aliHep-
CKHE YCIIYI'M OJMHAKOBOI'O Ha3HA4Y€HMs, HO pa3IMyHON LeHbl. Haiitn Moay ciydailHOUM Beln4u-
HBI. X — [[EHBI IPOJIaBAEMBIX yCIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500
pi 1/20 3/20 3/20 | 8/20 | 4/20 1/20
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@oH/ OLIEHOYHBIX CPEACTB AJsl py0e:KHOro KOHTpoJs (1o uroram 3.1 — 3.3)

OébpazosamenvHble pe3yibmantvl, ROOIEHcAUUE NPOBEPKe (ITEMEHMbL):
JIPG 1, 1P6 3, J1PG 4, JIP6 5, JIP6 6, JIP6 9, IP6 11, IPG 12, JIP6 13, JIPG 14.
OK 01, OK 02, OK 03, OK 05, OK 06.
IK 1.2, [IK 1.4.

IlepBasi yacThL
Ilpu pewienuu 3a0anuii 1-4 3anuwiume npasunbHvlil OMeem U3 Yemulpex npeoioHceH-
HBbIX.

1. JTansl Touku A(2,0,5), B(-2,6,3). Kakue xoopauHaThl UMeeT cepeanHa oTpeska 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 6amnn) Ilpsmeie AB u CJ] napannensusie. Kakoe pacrnonoxxenne umeroT npsimbie AC
u B/1?

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

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

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

4. (1 6amn) Ha pucynke nzo0paxkeH rpadux npousBogHor pynkuuu y=f(x). [Ipu xakom
3HaueHUU X (YHKIUS IPUHUMAET CBOE HauOoJIblllee 3HaUeHue Ha oTpeske [-4; -2] ?

.

N
N =S

=Y

o[ 1

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

Bropas yacrtb

Ilpu svinonnenuu 3adanuii 5-10 3anuwiume xo00 peuwienus u nOJIy4eHHbLIL OMeEemn.

5. (2 G6amna) Yepes koHIpl oTpe3ka AB u ero cepennny M mpoBeseHbl NapaielibHble
IpsIMBIE, MIEPECEKAIOIE HEKOTOPYIO TUIOCKOCTh B Toukax A1, B1 m Mi. Haliqure mumny otpeska
MM, eciiu otpe3ok AB He nepecekaer mockocTs U ecinu AA1=6 cM, BB1=4 cm.

6. (2 6amra) Hansr Touku A(6,7,8) , B(8,2,6). Haiinute nuay BekTopa AB.

T

7. (2 6amna) Haiiaure 8 (OC * 2 ) " ecmm 1€ 0 =0,5.

8. (2 6anna) MaTepuanbHas TOYKa ABIIKETCS MPAMOIMHEHHO 10 3akoHy X(t)=t>-13t+23
(rme x — paccTosiHUE OT TOYKM OTCYETa B METPAX, f — BPEMs B CEKyHJaX, U3MEPEHHOE C Havyala
IBIDKEHUs ). B kakoit MOMEHT BpeMeHH (B CEKYHaX) €e CKOPOCTh Obla paBHa 3 mM/c?

9. (2 6amna) dana pynkuus f(x)= 3x*+1. Uemy pasua F(1)?

10. (2 Oamna) Pemure ypaBHeHue cosx=1. B oTBer 3amuimmTe HavMMEHbUIMI HEOTpHULIa-
TEJIbHBIH KOPEHb.

3. KOHTPOJIbHO-0LICHOYHBIC MaTePHAJIbI 1JIsl IPOMEKYTOYHOM aTTecTaluu

Ha BbImonHeHnue nucbMEeHHON 3K3aMEHAIIMOHHON padoThl IO MaTeMaTuKe faeTcs 4 acTpo-
HOMHUYeCcKUX Jaca (240 MUHYT).
DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X YacTei: 00s3aTeIbHON U JOMOTHUTEIBHOM.
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O6H3aTeHBHa$I YaCTb COACPIKUT 3aJaHUs MHUHHUMAJIBHOI'O 06513aTeJ'H>HOI‘O YpOBHA, OOIIOJI-
HUTEIIbHAsE YacTh — 00JIee CIIOKHBIC 3a1aHN.

[Ipu BeIMONIHEHNH 33aaHUN 00S3aTENIFHON YacTH TPpeOyeTcs MPEACTaBUTh X0/ PEUICHUS U
yKa3aTh IMOJIyYCHHBIH OTBET. 3a MPaBWJILHOE BBHINMOJIHEHHE JFOOOTO 3aJaHus U3 00sS3aTelIbHOU
qacTH oOydarouuiics noxydaere oauH Oamn. [lpu BbImonHeHHH 3aJaHUs U3 JTOTOJHUTEIHHOM
4acTH HEOOXOJIUMO IMOJPOOHO ONMUCATh XOJ| PEIICHUS M J1aTh OTBET. [IpaBUIbHOE BBIOIHEHHE
3a/laHuil JIOMOJIHUTEIPHON YacTH OICHWBAeTCs 3 Oaytamu wiu 1-2 Gaijmamu 3a 4acTUYHOE pe-
HICHUE.

EaJIJIBI, IMMOJIYYCHHBIC 3a BCC BBIIIOJIHCHHBIC 3aJaHWd, CYMMUPYIOTCS.

IlIxana nepesooa 6a1106 6 ommemku no NAMUOANTLHOI cCUCeMe

Ommemka Yucno oannoe,
HeoOX00umoe 0114 noayueHus OMmMmemKu
«3» (y008.) 6-9
«4» (xopowio) 10-14
(He MeHee 00H020 3a0aHuUs U3 OONOIHUMENbHOU YaACmiL)
«5» (omauuno) bonee 14
(He menee 08yX 3a0aHull U3 OONOJIHUMENbHOL YaACMUL)

Oopa3zoeamenvhble pe3yibmamol, nooaexcaujue npogepke (31emMeHml):
J1P6 1, 1P6 2, 1P6 3, IP6 4, /1P6 5, IP6 6, PG 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.

IK3amenayuonnble 3a0aHU RO MAMEMAMUKE
Oo0a3aTeIbHAA YACTh
IIpu BeinoiHeHuu 3a1aHuii 1-12 3anummTe X0/ pelieHus U MOJy4eHHbIH OTBeT.

1. (1 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha pucyHke xup-
HBIMH TOYKaMH TMOKa3aHO CYTOYHOE KOJINYe- :5
CTBO OCa/IKOB, BBIAJABIINX B DIHUCTE C 7 110 40 il
18 mexabps 2001 roma. ITo ropusoHramn > F 1
YKa3bIBAIOTCS YHMCIIA MECALA, M0 BEPTUKATH 25 f H
— KOJIMYECTBO OCAJKOB, BBIMABIINX B COOT- IS fi 4 /
BETCTBYIOIIMH JIHb, B MuuMeTpax. Jmst 1o —~ l".ll ff
HATISHOCTH JKUPHBIE TOYKH Ha DPUCYHKE - F
cOelMHEHH! MuHKei. OnpenenuTe M0 PUCYH- 7 & 5 10 11 12 13 14 15 16 17 18
Ky, CKOJIBKO JIHEH BbINajiano 0osiee 2 MUJUIUMETPOB OCaIKOB?
3. (1 6ann) CTOMMOCTD yCIYT YaCTHOTO au3aitHepa Bo3pocia Ha 10%. Onpenenuts,
CKOJIBKO CTOMJIM YCITyTH TM3aifHepa J10 MOI0pOKaHMsL, €Clii Tocie KiaueHT 3amatui 55000py6?
4. (1 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ pbI0oii, 5 ¢ BapeHbeM u 4 ¢ BumHei. KOs

Hayrazn BBI6I/IpaCT OJIUH ITNPOIKOK. Haiigute BCPOATHOCTH TOT'O, UTO OH OKAXKETCA C BUIIIHEH.

5. (1 6ann) Halinute 3HaueHue BolpaxkeHus logo2 + logz 32
6. (I 6ann) Halinure KOpeHb ypaBHEHUs 7-bx=7
7. (I 6ann) Pemute HepaeHcTBO 2> > 64. B OTBET 3amMIIKMTe HAMMEHBILEE MOJIO-

KUTCIIBHOC YHCIIO.
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xX+2 1
8. (1 6bann) HaiinuTe KOpeHb YpaBHEHUS 3x-2 4
9. (1 6ann) Haiimure npousBoanyro GyHKIUM B ToUke X=0: y = %x“ —6x° +7x—1
10. (1 6ann) Kactprons, opopMiIeHHAS MO0 WHIUBUAYAIBHOMY 3aka3y, uMeeT hopmy

uuivHapa. Beicota kactpronu 35 oM, nuamerp ocHoBaHus 20 cMm. PaccuurtaiiTe BMECTUMOCTH
JTAHHOM TOCY/Ib, JICJICHHYIO Ha TT.

11. (1 6ann) Haitogute muiomanp GUrypsl, H300paKeHHONW HAa PUCYHKE
| | |
, \
Al \
- |
12. (1 6ann) Teno nBuxkercs no 3akony S(t)=3t*+5t (M) HaiiTu ckopocTh Tena uepes

lc mocne Havana JBUKEHUS.
JdonmoaHuTEIbHAS YACTh

Ilpu evinonnenuu 3adanuii 13-16 3anuwiume x00 peuwteHun u NOY4EeHHbLIL Omeem

13. (3 6anna) Beruucnure miomaas y4acTka CToa, OTBEJCHHOTO AJIs MPE3eHTaluu paboT
nusaitnepa Bacumus, mepuMeTp KOTOPOTro OrPaHUUMBAIOT IMHUM y=X>-2X-2 U

y=-x>+2. Boinonuure yeprex. OTBET HaiiTe B KBAJPATHBIX METPaX.

14. (3 6anna) Pemmurte ypaBHeHue sin’x - 2sinx=0. B oTBeT 3anMIIMTe KOIMYECTBO
pelIeH, NpUHAJIeKAIUX TPOMEKYTKY [0; 47T ]

15. (3 6anna) Haiinure 0o0beM MHOTOTpaHHUKA, M300pa)KEHHOTO HA PUCYHKE (BCE IBY-
TPaHHbIE yTITb] npsiMbIe).

0

[

16. (3 6anna) 3aka3 Ha 126 OTKPBITOK MEPBBIN U3aifHEp BHIMOIHSAET HA 5 4acoB ObICTpee,
yeM BTOpOH. CKOJIBKO OTKPBITOK 3@ Yac M3rOTaBIMBAET MEPBBIA AU3alHEP, €CIU U3BECTHO, YTO
OH 32 4ac MOXET IPUTOTOBUTH Ha 5 OTKPBHITOK OOJIbIIIE BTOPOro?

35



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 201223266649143978862082267291933668049671996233
Bnageney bopmoToea Napuca BnaguMmupoBHa

OeicTevTened C 04.09.2024 no 04.09.2025



http://www.tcpdf.org

		2025-07-04T18:38:24+0500




