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1. IACIHIOPT MPOI'PAMMBI YUYEBHOM JUCHUIIJINMHBI
«MATEMATUKA»

1.1. Ob6aacTb NpUMEHEeHUs MPOTrPaMMbl y4eOHOMH TUCHUTLINHBI
[Iporpamma  yuyeOHOW  aucUMIUIMHBL — «MaremMarukay  SBJIETCS  YacCThIO
o011e00pa3oBaTeIbHOrO KKIa 00pa3oBareabHON nporpaMmmbl CIIO — mporpammsl
MOJITOTOBKM ~ CIIELMAIMCTOB CpEeJIHEro 3BeHa 1m0 creuuaimbHoctu: 35.02.15
Kunonorus.

1.2. MecTo yueOHOM IMCIUTIIHHBI

VYyeOnas JTUCLHUTUINHA ABJISIETCS npo(HIbHON JUCHUTUIMHON
00111e00pa30BaTEIbHOr0 YyUeOHOTO LKKIJIA B COOTBETCTBUHU C €CTECTBEHHO-HAYUHBIM
npoduneM npodhecCHOHATBHOTO 00pa30BaHUs.

VYuebHasg muCHUIUIMHA OTHOCUTCA K mpeametrHou obnactu PI'OC cpennero
oOmiero oOpaszoBanus «MaTemaTuka U MHpOpPMaTHKay, oOIIeH U3 00sS3aTeNIbHBIX
MPEIMETHBIX 001acTei.

VYpoBeHb 0CBOEHHUS yueOHOW qUCHUILIMHBL B cooTBeTcTBUU ¢ PI'OC cpennero
oO1ero o0pazoBanust MPOGUILHBIN.

VYyebHast  aUCHUILIIMHA «MaremaTtuka» I TPOQPECCHOHAIBHBIX
o0pa3oBaTeIbHBIX OpraHU3aIMi 00J1a/1JaeT CAMOCTOSTENILHOCTBIO U LIETbHOCTBIO.

PaGouast mporpamma y4eOHOW TUCHUIUIMHBI «MareMaTnkay HMeeT
MEXKIIPEIMETHYIO CBsI3b C 00IIe00pa30BaTEIbHBIMU YYEOHBIMU JTUCIUIUIMHAMU
«®usuka, unpopmarrka u UKT».

N3yuenune  y4yeOHOM  nucuuIiuiiHel — «MaTemaTuka»  3aBepliaeTcs
MOJIBEJICHUEM HTOTOB B (pOpME IK3aMeHa B paMKax MPOMEKYTOUYHOU aTTECTAIlU
ctynentoB B mporecce ocBoeHuss IIIICC3 nHa 06a3ze OCHOBHOro oOHIETrO
oOpa3zoBaHusl.

1.3. [lnanupyemMblie pe3yabTaThbl OCBOEHHS Y4eOHOI AU CHUTITHHBI
[Inanupyemblie pe3ybTaThl OCBOCHUS YUCOHON AUCITUTUIMHBI:

JIMYHOCTHBIE Pe3yJIbTaThI:

—  ¢(hOpMHUPOBAHHOCTh _IPEJACTABICHUN O MAaTEMaTHKE KaK YHHUBEPCAJILHOM
SI3bIKE HAYKHU, CPEJICTBE MOJACIUPOBAHUS SIBICHUM W IPOILIECCOB, MACIX U
METO1aX MATEMATHUKH;

— [OHMMAHHWE  3HAYUMOCTH  MATEMAaTHKHA  JUIL  HAYYHO-TEXHUYECKOI'O
mporpecca, cOpMUPOBAHHOCTH OTHOIIEHHS K MAaTEMATHKE KakK K YacTH
00I1IeYeTIOBEYECKON KYJIBTYPHI 4YepPE3 3HAKOMCTBO C WMCTOPHEN DPa3BUTHSA
MaTE€MAaTHUKH, IBOJIOIIMEH MaTEMAaTHUYECKUX UAEH;

— pa3BHUTUE JIOTMYECKOrO MBIIUIEHHS, IIPOCTPAHCTBEHHOI'O BOOOpaKEHUS,
AJITOPUTMHUYECKON  KYJBTYPBI, KPUTUYHOCTH MLIIUICHUS HAa YVPOBHE,
HE0oO0X0oarMOM Ui Oyayiied 1npodeCCHOHAILHON AEATEIbHOCTH, AT
POJIOJDKEHUS 00pa30BaHUsI M CaMOOOpa30BaHU;

— OBJAJICHHME MAaTEMaTHYECKHMHU 3HAHMSIMU M YMEHMSAMH, HEOOXOIMMBIMH B
IIOBCEAHEBHOM KM3HHU, JUISI OCBOCHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX
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IACHUIUIMH Y JAUCHUILUIMH PO EeCCHOHAILHOIO UK, JUIS MOJYYEHHS
oOpasoBaHusl B 00JacTsaX, HE TPeOVIOIMX YIiIyOJIEHHONH MaTeMaTHYECKOH
MMOATOTOBKH;

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMs
Ha OPOTSHKEHWH BCEH JKU3HH, CO3HATEILHOE OTHOIIEHHE K HEMPEPLIBHOMY
00pa30BaHUIO KAk YCIOBHMIO  YCIEIIHOW  mpodecCHOHAIbHONM |
0OIIIECTBEHHON JIEATENHHOCTH,

FOTOBHOCTh M CIOCOOHOCTH K  CAMOCTOSTEILHOH  TBOPYECKOW U
OTBETCTBEHHOM JIESITEILHOCTH,

TOTOBHOCTh K KOJUIEKTUBHOH pabOTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeabHOM, OOIECTBEHHO IT0JIE3HOM, VUYSOHO-HMCCIIEI0BATCIIHLCKOM,
IPOEKTHON U APYTUX BUAAX AESITEILHOCTH;

OTHOIIIEHUE K TPOdPEeCCHOHAIILHON AEITEIHLHOCTH KaK BO3MOYKHOCTH YUACTHS
B pELICHUU JINYHBIX, 00IIIECTBEHHBIX, rOCYyJIapCTBEHHBIX,
00IIeHaIIMOHAJILHBIX IPOOIEM;

MeTanpeaMeTHbIe pe3yJbTaThbl.

YMEHHE CAMOCTOSATEILHO ONPEACIITh IIENIU AEATEILHOCTH M COCTABIISTH
IUTAHBl IEATEILHOCTH, CAMOCTOSTEIBHO OCYIIECTBIISITh, KOHTPOJIHUPOBATEL U
KOPPEKTHUPOBATh JESITEIHLHOCTD, HCIIOJH30BATH BCE BO3MOIKHBEIE PECYPCHI
JUISL  JOCTIDKEHMSI  IOCTABJIEHHBIX  I[€JIEH W peaJM3alliyd  IIJIaHOB
JESITEILHOCTH, BEIOMPATh YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYALUIX;
YMEHHE MPOAYKTHUBHO OOMIATHCI M B3aMMOJEHCTBOBATHL B IIPOIIECCE
COBMECTHOM JICATEIbHOCTH, VUYMTHIBATL IO3MIMU _JPYITHX YYACTHHKOB
JESITENLHOCTH, DP(PEKTUBHO pa3pelaTh KOHPIUKTHI;

BJAJICHUE HaBBIKAMHU IMO3HABATEIbHOM, Yy4eOHO-UCCIIEA0BATEILCKON U
MIPOEKTHOMN JESATEILHOCTH, HAaBLIKAMH pa3pelleHus npo0JIEM; CIOCOOHOCTD
A TOTOBHOCTH K  CAMOCTOSATEIBHOMY IOHCKY METOJOB  PEIICHUS
IPAKTUYECKHUX 337a4, IPUMEHEHHUIO PA3INYHbBIX METOA0B O3HAHUSL;
FOTOBHOCTh M CHOCOOHOCTh K  CAMOCTOSITENBLHOM MH(POPMAILIMOHHO-
[IO3HABATEILHON JIEATEIbHOCTH, BKIIOYas YMEHHE OpPHEHTHPOBATHLCSI B
pa3IMYHBIX MCTOYHHKAX HMHGOpMAIUKM, KPUTHYECKU  OIEHUBATHL |
HHTEPOPETUPOBATE HHPOPMALIHIO, ITOJIYUAEMYIO U3 PA3INYHBIX HCTOYHUKOB;
BJIQJICHUE S3BIKOBLIMHU CPEACTBAMH: YMEHHE SICHO, JOTMYHO M TOYHO
M3JaraTb CBOIO TOYKY 3PEHHUs, HCIOJIb30BATH aJIEKBATHBIE SI3BIKOBEIE
CpEJICTBA;

BJIaJICHHE HaBBbIKAMH _ [O3HABATEJIbHOW pedaeKcHuM Kak  OCO3HaHUS
COBEPIIAEMBIX JIEHCTBUIA M MBICIUTEILHBIX IIPOLIECCOB, UX PE3VJILTATOB U
OCHOBaHMIi, I'PaHHUI] CBOETO 3HAHWS M HE3HAHHUS, HOBBIX MO3HABATEIbHBIX
3aJ1a4 U CPEICTB JUISL UX JOCTHIKEHUSL,

1EJIEYCTPEMIIEHHOCTD B OMCKAX U IPUHATHH PELIEHUI, COOOPa3UTEIbHOCTD
Y MHTYHIMS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IPEICTABIIEHNI; cCIOCOOHOCTD
BOCIIPMHMMATh KPacoTy U TApMOHHUIO MHUPA;




NnpeaMeTHbIE Pe3yJIbTAThI:
1) BnageHue MeTOJaMHU JI0KA3aTENbCTB, AJTOPUTMAMU PEIICHHS 3a/ad;
yMeHHe (HOpMYyIHPOBATh OMpEICNICHUSI, aKCHOMBI U TEOPEMbI, NMPUMEHATH UX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ pELICHUS 3a]1a4;

2) yMEHHE OIepUpOoBaTh MOHATUSMU: CTENEHb YHUCIA, JIOTapudM YHCIa;
YMEHHUE BBINOJIHATH BBIYMCICHUE 3HAYEHUN U TPeoOpa3oBaHUsl BBIPAKEHHH CO
CTeNeHsIMU U Jiorapudmamu, MpeoOpa3oBaHusi  JPOOHO-PALMOHATBHBIX
BBIPAKCHUM,

3) yMeHHE OnepupoBaTh MNOHATHSIMH: pPAlMOHAIBHBIE, HpPpPALHUOHAIbHBIC,
NOKa3aTelIbHbIE, CTENIEHHBIE, TOTapu(PMHUUECKUE, TPUTOHOMETPUUECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

4) yMeHue omnepupoBaTh MOHATHAMH: (YHKUUS, HENpepbIBHAS (YHKIUS,
IPOU3BOJHAs, IEpBOOOpa3Has, OIpPENEICHHbI HWHTErpajl; yMEHHE HaXOIUTh
IIPOU3BOJIHBIE AJIEMEHTAPHBIX (PYHKIUH, HCIOJB3Yys CIPAaBOYHbIE MaTEpHAalIb;
UCCJENOBATh B MPOCTEHIIMX CciaydasxX (YHKIMM HAa MOHOTOHHOCTbH, HAaXOIUTh
HanOOJIbIINE U HAMMEHBIIINE 3HaYEHUsI PYHKUUN; CTPOUTH I'paQUKU MHOTOYJIEHOB
C  WCIHOJIb30BAHMEM  amnlapara MaTeMaTH4YeCKOro  aHalIW3a; IPUMEHSTh
IIPOM3BOJHYIO TIPU PELICHUWM 3aJad Ha JBW)KEHWE, pelarh IPaKTUKO-
OPUEHTUPOBAHHBIE 3aJayd Ha HauOOJbIIME W HAUMEHBIIME 3HAYEHHUS, Ha
Hax0XJICHUE IIyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue omnepupoBaTb  MOHATHSMH:  palUOHajbHas  (QYyHKUMS,
nokasatenbHass (yHKIHs, cTeneHHas QYyHKIuWsA, Jorapudmudeckas QyHKIus,
TPUTOHOMETPUUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHUE CTPOUTH Ipaduku
U3YYCHHBIX (DYHKIMHA, HCHONB30BaTh TpaduKu TpuU H3YYCHHH TMPOIECCOB U
3aBHCHMOCTEH, TpU pEHICHUH 33Jad U3 JPYTHX YYeOHBIX MPEAMETOB U 3a7ad W3
peasibHOM KU3HU; BRIpaXKaTh (OpMYTIaMy 3aBUCUMOCTH MEXIY BEIHUNHAMU;

6) yMeHHe pellaTh TEKCTOBBIE 3a/Jaud pa3HbIX THUIOB (B TOM YHCIE Ha
MPOIICHTHI, JIOJM M YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB M YCHYT,
HAJIOTH, 3aJa4i W3 00JIAaCTH YMPAaBJICHUS JTUYHBIMA U CEMEHHBIMU (PUHAHCAMMU);
COCTaBIISAITh BBIPAYKEHHUS, YPABHEHUSI, HEPABEHCTBA W UX CUCTEMBI IO YCIOBUIO
3a/layd, MCCJIEIOBATh IMOJYYECHHOE pENICHUE W OICHWBATh MPaBIONOJ00HOCTh
pe3yIbTaTOB;

7) yMeHHE ONEpHpOBaTh MOHITHSAMU: CpelHEee apu(PpMETHYECKOE, MEIUaHa,
HauOoOJIbIIIeE W HAaWMEHbIIIEe 3HAYCHMs, pa3Max, [UCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHWE YHCJIOBOTO Ha0opa; yMEHHWE W3BJICKaTh, HWHTEPIPETUPOBATH
uHpopMaIuio, TPEACTaBICHHYI0 B Ta0nWIlax, Ha auarpammax, rpadukax,
OTPAXAIONIyI0 CBOWCTBA pEATbHBIX TMPOIECCOB U SBJICHHUM; MPEACTABITH
WHOOPMAITUIO C TIOMOIIBIO TAOIUI] M JUArpaMM; HCCICI0BAThH CTATUCTHYCCKUE
JaHHBIC, B TOM YHCJIIE C MPUMEHEHUEM rpadUyecKuX METOJOB M JJICKTPOHHBIX
CPEICTB;



8) ymeHue onepupoBaTh NOHATHSAMHU: CIy4YallHBIA ONBIT W CIy4YalHOE
COOBITHE, BEPOATHOCTD CIYyYAWHOTO COOBITHS; YMEHHE BBIYUCIISATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUUeCKHX METOJO0B; MPUMEHITh (POPMYJIBI CIOXKEHUS U
YMHOXKEHHUSI BEPOSITHOCTEH, KOMOMHAaTOpHBIE (aKThl U (POPMYJIbl MPU PEIICHUN
3aJ1a4; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO CIy4YallHbIMU
BEJIMYMHAMU; YMEHUE TPUBOAUTH IPUMEPHI IPOSBICHHS 3aKOHA OOJIBIINX YUCEI B
IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

9) yMmeHue onepupoBaTh MOHATUSAMHU: TOYKA, IHpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN Yroj, CKPEIIMBAOIIUECS IIPSAMBIE, IapAJUICIBHOCTD U
MEPIEHINKYJIIPHOCTD NMPSMBIX U INTIOCKOCTEU, YTOJI MEXKAY MPSMBIMH, YTOJI MEXKITY
IPSAMOM WM IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSHUE MEXAY NIPSAMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSMU;
YMEHUE UCIOJIb30BaTh NPH pEUIEHUU 3aJad HU3y4YeHHbIe (AKTBI U TEOPEMBI
IUIAaHUMETPHH; YMEHHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYIKAOIIETO MUPA;

10) ymeHue omnepupoBaTh  MOHATHSMH:  MHOTOTPAHHUK,  CEUYEHHE
MHOTOTpaHHMKA, KyO, Mapajielenunes, MOpu3Ma, nupamuna, Qurypa u
NOBEPXHOCTh BpalleHUs, LWIMHIAP, KOHYC, IIap, cdepa, cedeHus QUrypbl
BpallleHus, IUIOCKOCTh, Kacaromiasics cdepbl, LMIMHApPA, KOHYyca, IUIOMIAIb
MOBEPXHOCTU NUPaMUAbI, TPU3MbI, KOHYCa, LHUIMHAPA, IJIOMaab chepbl, 00beM
Ky0a, MpsSMOYroJbHOTO Mapajuiejenuneaa, NUpamMuabl, MNPU3MBbI, LTUIHHIAPA,
KOHyCa, 11apa; YMEHUE M300pakaTb MHOTOTPAHHUKU U MOBEPXHOCTH BpalIEHUS,
UX CEYEHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX
CPEICTB;, YMEHHE paclo3HaBaTh CUMMETPUI0 B TMPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NMPAaBUIbHBIE MHOTOTPAHHUKH;

11) ymenue onepupoBaTh HOHATUSMU: IBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE
¢Gurypsl B IpOCTPaHCTBE; MCIIOJIB30BATh OTHOILIEHUE IJIOLIAJAEH MOBEPXHOCTEN U
00BEMOB NOI00HBIX (UTYp P PEUICHUU 33]1aY;

12) yMeHHE BBIUMCIIATh T€OMETPHUCCKHE BEIIMYMHBI (JJIMHA, YTOJ, IO,
o0BeM, TUTOIIAb TOBEPXHOCTH ), UCTIOJIb3YSI H3yUYCHHBIC (DOPMYITBI U METOJIBI;

13) ymeHnue onepupoBaTh MOHSATUSIMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
KOOPAMHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPa, CKAJISIPHOE MPOU3BEIAECHUE,
yrojl MEXAy BEKTOpaMH, CyMMa BEKTOpPOB, IPOM3BEICHHE BEKTOpa Ha YHCIIO;
HaXOJUTh C TOMOUIBI0O HM3YYEHHBIX (HOPMYJT KOOPJIMHATHI CEPEIMHBI OTPE3Ka,
pacCTOSIHUE MEXY JIByMsI TOUKAMU,

14) ymenue BoIOUPATh MOIXOAAIINN U3yUYCHHBIN METOJ IS PEIIeHUs 3a/1a4Hu,
pacIio3HaBaTh MaTeMaTHYEeCKHUE (PaKThl U MAaTEMAaTHUYCCKHUE MOJICIN B TPHPOIHBIX
U OOIIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE; YMEHHE TPUBOIUTH IPUMEPHI
MAaTeMaTHYECKNX OTKPBITUN POCCUMCKOW U MUPOBOW MaTEMAaTUYECKOU HAYKHU.



OcBocHue COACPIKAaHUA

y4eOHOM

JAUCITUITIINHBI «MaremaTuka»

oOecnieunBaeT (pOpMHUpPOBAHUE U PAa3BUTHE YHUBEPCAIBHBIX yU4E€OHBIX JACUCTBUI B
KOHTEKCTE MPEEMCTBEHHOCTH (POPMUPOBAHUS OOLTNX KOMIETEHIIHH.

Buabl yHHBepcaabHbIX Y4eOHBIX

JAeCcTBUH

OO0mue KOMNETEeHMH
(B coorBercTBHHE ¢ PI'OC CIIO no

crenuaabHOCTH/mpodeccun)

nosHaeameilibHble
- BJ1aACHUC HaBbIKaMH MO3HABATEILHOMI

pednexcun KaK OCO3HAHUS
COBEPIIAEMBbIX JIEUCTBUI 51
MBICITUTEIbHBIX MIPOIIECCOB, 170'¢

PE3YIIbTAaTOB H OCHOBaHHﬁ, I'paHuIq
CBOCI'O 3HAaHUWIA MW HC3HAHHA, HOBBIX
IMTO3HABATCJIbHBIX 3aa4 U CPCACTB JIA
HNX JOCTHIKCHMUA,

peyiAmueHble
-YMEHHE CaMOCTOATENIBHO OIpPENEATh
e JEATEIbBHOCTH W COCTABJIATH
TIJIAHBI NEATEIbHOCTH;
CaMOCTOSITEIILHO OCYILIECTBIISATH,
KOHTPOJIMPOBaTh W KOPPEKTUPOBATH
NEeATENIbHOCTh,  HMCIIOJb30BaTh  BCE
BO3MOJKHBIE PECYPCHI I TOCTUKECHUS
IIOCTABJICHHBIX IEJIEH W pealn3aluuu

I1JIaHOB ACATCIIBHOCTH, BBI6PIp aTb
YCIICIOIHBIC CTPATCIU B PA3JIMYHBIX
CUTyaluAX,

-BJIaJIEHNE HaBLIKAMH MMO3HABATEIBLHOM,
y4eOHO-HUCCIIEI0BATEIIbCKOM u
IIPOCKTHOM JCSATCIIBHOCTH, HaBBIKAMHU
paspeliieHus: npodseM; CoCOOHOCTh U
TOTOBHOCTh K  CaMOCTOSITEIIbHOMY
TIOWCKY METOI0B perieHus
MPaKTHYECKUX  3a7a4, MPHUMEHCHHUIO
Pa3JIMYHBIX METOAOB TTO3HAHMS;

-TOTOBHOCTb M CIIOCOOHOCTH K
CaMOCTOSITCIIbHOW ~ MH(OPMAIIMOHHO-
IMO3HaBaTEILHOMN JIeSITEJIbHOCTH,
BKJIFOYAsl YMEHHE OPHUEHTHUPOBATHCS B
PA3TUYHBIX UCTOYHUKAX WH(POPMAIIUH,
KPUTHYICCKU OLIEHUBATh u

OK 4. OcymiecTBisITh IIOUCK u
MCIIOJIb30BaHNE uHpopmanuu,
HE00X0AUMON TUTSI 3¢ (pexTUBHOTO
BBITIOJTHEHHUSI TTPO(EeCCHOHANBHBIX — 3aj/1ad,
npo¢heCCUOHAIBHOTO u JUYHOCTHOTO
pa3BUTHSL.
OK 8. CamocTosiTensHO OTIPEACTISATH
3a7a4u po¢heCCUOHAIBHOTO u
JUYHOCTHOTO  DPAa3BUTHUS,  3aHUMAThCS
camMo00pa3oBaHuEM, OCO3HaHHO

IJIAHUPOBATD ITIOBBIIICHUC KBaJII/I(bI/IKaHHI/I

OK.1. IToHumaTtp CymHOCTbh U COLUAIBHYIO
3HAYUMOCTh CBO€Hl Oynayuieil mpodeccun,
IIPOSIBIIATH K HEWM YCTOMYMBBINA UHTEPEC.

OK.3 IlpuHuMaTh penieHust B CTaHIapTHBIX
Y HECTaHJApPTHBIX CUTyalUsX U HECTU 3a
HUX OTBETCTBEHHOCT.

OK.5 MUcnonw3zoBath HHPOPMAIUMOHHO-
KOMMYHHKAIIHOHHBIC TEXHOJIOTHH B
po¢eCCHOHAIILHON JeITCIIBHOCTH.

OK.6. PaboTaTh B KOIEKTUBE U KOMAaHJE,
3 pekTUBHO O00maThCcs €  KOJIJIEramu,
PYKOBOJICTBOM, ITOTPEOUTEIISIMHU.

OK 9. OpueHTupoBaTbCd B YCIOBHSIX
4acTou CMEHBI TEXHOJIOTUHI B
po(ecCHOHaNBHOM eI TeTHHOCTH.




MHTEPIPETUPOBATH uH(pOpMaLHIO,

II0JIy4aeMy10 u3 Pa3IMYHBIX
HCTOYHHKOB;

-LIEJICYCTPEMIICHHOCTh B TIOUCKAX U
[PUHATUA peleHnu,
COO0Opa3uTENbHOCTh M WHTYHUILHA,
Pa3BUTOCTh POCTPaHCTBEHHBIX
IpECTaBICHUN; CIIOCOOHOCTB
BOCIIPUHUMATh KpacoTy M TapMOHHIO
MUDA;

KOMMYHUKAMUGHbLE
-yMEHUE TMPOAYKTUBHO OOIIATHCA H
B3aIMOJIECTBOBATH B nporecce
COBMECTHOM JIE€ATEIbHOCTH, YUUTHIBAThH
MO3UIIHU JIPYTUX YYaCTHUKOB
NESATEIbHOCTH, 3 peKkTUBHO
paspeiiatb KOH(MIUKTHI;

OK.6. PaboTath B KOIEKTUBE U KOMAaHJE,
3 pekTuBHO O00maThCs €  KOJUJIEramu,
PYKOBOJICTBOM, MMOTPEOUTEISIMH.

1.4. Kosim4yecTBO 4aCOB HA OCBOECHHUE MPOrPaMMbl Y4eOHOI 1M CUMILIHHBI

MakcumanbHas yueOHast Harpy3ka - 351 gac, B TOM 4ucCIe:

- 00s13aTenbHAs ayJuTOpHAas yueOHast Harpy3ka - 234 yaca;

- BHCAYIUTOPHAS caMOCTOsTeNbHas padoTa - 107 gacos;

-KoHCybTanuu-10 yacos.




2. COJEPKAHME YUEBHOW JUCHMILIAHBI U
TEMATHYECKOE IJIAHUPOBAHME

Buna yueOHoii padoThI

Oo0BeM 4acoB

MakcuMasbHasi yueOHasi HArpy3Ka (Bcero) 351
Oo0s3aTeIbHAS ayAUTOPHAA yYeOHAasi HArpPy3Ka (Bcero) 234
B TOM YHCJIE:
MPAKTHYECKUE 3aHSATHUSI 106
KOHTPOJIbHBIE paOOThI
CamocTosiTesibHasi padoTa o0yyaroierocsi (Bcero) 107
KoHcynbranmu 10

HpOMe}KYTOLIHaSI aTTcCcranusi B (bopMe IK3aMCcHa

2.1. O0bem yueOHOI TUCHUIJIMHBI M BUAbI Y4eOHOH padoThI

[IpodunbHOE M3yUeHHe o01e00pa3zoBaTeIbHON YUCOHOM TUCITUTIITUHBI

«MaremaTuka» OCYHCCTBILICTCA YaCTUYHBIM IICPCPACIIPCACICHUCM y‘-I€6HI>IX

qaCoB U OT60pOM ANJAKTHYCCKUX CANHMUIL B 3dBUCHUMOCTH OT Ba>)KHOCTH TCM AJIsA

cnenpaibHocT 35.02.15 Kunosorus.
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2.2 TemaTnuyeckuii VIaH M cOJIePKAHNE YUeOHO JUCHUILIHHBI

HaunmenoBanue
pa3aesioB U TeM

Conep:xxanue yueOHOIro MaTepHaJia, JJadopaTopHbie padoThl, IPAKTHYECKHE 3aAHATHS,
caMoCTOsITeJIbHAsI padoTa 00y4arImmXxcst

O0BeM yacoB

YpoBeHb
OCBOEHHUA

Tema 1

BBenenue
Ponp mMaTemaTuku B Hayke, TEXHUKE, SKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHUSAX U MPAKTHICCKON
nearesbHOCTH. [locTaHoBKa Liesiel v 3a1a4 npu ocBoeHuu crnenuainbaoctet CI10

Tema 2

13

PasBurne nmoHaTHA
0 YHcJIe

[enble u palMoHaIbHBIC YHCIIA.

JlelicTBUTENBHBIC YHCTIA

[TpubnmxeHHbIE BBIYUCICHUS.

KomrnekcHele uncna.

3aa4y Ha MPOLIEHTHI

IIpakTnyeckoe 3ansitue Ne 1 Apudpmerndyeckue IeiCTBUS HAJ YUCIAMH, HAXOXKICHUE TIPUOIKEHHBIX
3HAYEHUH BEIMYMH M MOTPELIHOCTeH BBIYMCICHUHN (aOCOIIOTHOM M OTHOCHUTENIBHOM), CPAaBHEHHE YHC-
70BbIX BbIpaxkeHuil. [IpubianKeHHble BBIYUCIECHUS U PELICHHS] IPUKIIAJAHbIX 3a/1a4.

BueayautopHas (camocTosiTesibHas) padoTa 00y4alonuxcs:

CocraBieHre KOMIBIOTEPHON IPE3EHTALMU Ha TeMy «Pa3BUTHE MOHATHSL O YUCIE»

N

Munu IIPOCKT «Hcnonp30oBaHre 4YHCEl M MAaT€MaTHYECKMX IIOHSATHH B IIECHIX H MY3bIKAJIbHBIX
IMPOU3BCACHUAXY

Penrenue 3agay Ha IMPOLCHTHI

S

KontposabHas padora Nel

S

Tema 3

38

KopHuu, crenenn u
Jorapu(pmsl

Kopuu u crenenn. Kopuu HatypallbHOM CTENEHU U3 YUCIIA U UX CBOMCTBA. CTENEeHH C palluOHATILHBIMHU
MOKa3aTelsiMi, HUX cBolcTBa. CTeneHu C AEHCTBUTENBHBIMU TOKazaTesssMH. (CBOWCTBAa CTENEHH C
JNIEUCTBUTEIILHBIM ITOKAa3aTeeM.

Jlorapugm. Jlorapugm uuciaa. OcHoBHOE JIorapuMudeckoe TOXIECTBO. JlecsaTuyHbIe U HATYpaJbHbIE
norapudmsl. [IpaBuna neictBuii ¢ morapudmamu. [lepexon kK HOBOMY OCHOBaHHUIO.

IIpeoGpa3zoBanue  anaredpamyeckux  BbIpaxkeHuii. [IpeoOpa3oBaHue  palMOHANbHBIX,  Hp-
paloHaIbHBIX CTENIEHHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMHUUECKUX BBIPAKECHUH.

IIpakTnyeckoe 3ansitue Ne 2 BpluncieHuMe U cpaBHEHUE KOpHEW. BhIMoaHEHHME pacyeToB ¢
panukanamu. PelieHne HppalMOHAIBHBIX ypaBHeHWH. HaxokaeHue 3Ha4YeHUM CTEMeHel ¢
pauroHaIbHBIMU MoKa3aTensiMu. CpaBHeHue creneHeil. [IpeoOpa3zoBaHMs BBIpaXEHUH, COAEpIKAIIUX

25
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creneHu. Pemenne nokasarenbHbIX YPaBHEHUMN.

Pemenne nmpukinagHeix 3a1a4.

Haxoxnaenue 3HaueHuit norapudma mo npou3BOJILHOMY OCHOBaHHIO. Ilepexo/1 OT 0JJHOTO OCHOBaHUS K
npyroMmy. Beruucnenue u cpaBHeHue JsorapudmoB. JlorapupmupoBaHue U MOTEHLHPOBAHUE
BBIPAKCHU.

Pemenue gorapuMuuecKux ypaBHEHHH.

BueaynnTopHas (caMocTOsITe/IbHAsI) padoTa 00y4arOIIUXCs 10

CocraBnenue Tabmunbl «lIpsmas u oOpaTHas mpomnopuuMOHaiIbHOCTh. KBagpaTtuuHas um KyOuueckas

bYHKITUI)

CocraBieHue KOMIBIOTEPHOI npe3eHTauu 1o teme : «KopHu, cTeneHu u gorapu@mal.»

Pemenne 3amau Ha OCHOBHBIE CBOWCTBa JorapupmoB. PemeHue iorapupMuuecKuX ypaBHEHHU H

HEPABEHCTB

KonTponbHas padota Ne2, Ne 3 2
Tema 4 30
IIpsimbie B3anMmHOEe pacrionokeHue IBYX MpsIMBIX B NPOCTpaHCTBE. IlapajuienbHOCTH HMPSMOM M IUIOCKOCTH. 18
IUIOCKOCTH [TapamienpHOCTh mIOockocTed. llepneHAMKYyJIIpHOCT, NPSMOM M IUIOCKOCTH. IlepneHpukynsap u
NMPOCTPAHCTBE HAKJIOHHas. YTOJI MEXIy HpsAMOM M IUIOCKOCTBIO. J[BYrpaHHBIM Yroyl. YTrosl MEXIy IIJIOCKOCTSIMHU.

[TepnieHIUKYISIPHOCTD JBYX IUIOCKOCTEH.

['eomeTprueckue mpeodpa3oBaHUs MPOCTPAHCTBA: MapalIeNIbHbIN NEPEeHOC, CUMMETPHUSI OTHOCUTEIIBHO

IJIOCKOCTH.

[TapajienpHOE  NTPOEKTHPOBAHHUE. ITnomane OPTOTOHAJIBHOM  MPOEKIMH. N3o06paxenue

IPOCTPAHCTBEHHBIX (PUTYD.

IIpakTnyeckoe 3ansaTue Ne 3

[Tpu3Hakyu B3aMMHOIO PACIOJIOKEHHS NPAMBIX. YTOJ MEXAYy NpsAMbIMU. B3anmHOe pacrnosiokeHue 1

NpPSAMBIX M IUIOCKOCTEW. [lepneHauKynsp M HakIOHHAsd K IUIOCKOCTH. YTOJI MEXIy NpsIMOM H

IUIOCKOCTBIO. TeopeMbl O B3aMMHOM PpAaCIOJIOKEHMHM MPSIMOM M IUIOCKOCTH. Teopema o0 Tpex

NEePIEeHIUKYIISIpax.

ITpu3Haky u cBOMCTBA NAapAJUIEIBHBIX U MEPIEHAUKYIISPHBIX IIJIOCKOCTEN.

PaccrossHre OT TOYKM 1O IIOCKOCTH, OT HPSMOM O IJIOCKOCTH, PACCTOSHHE MEXIY IUIOCKOCTSIMH,

MEXJY CKPEUIMBAIOIIUMUCS NPSAMBIMU, MEXIy IPOU3BOJIBHBIMU (UrypaMH B IPOCTPAHCTBE.

[TapannenpHOE MPOEKTUPOBAHUE M €r0 CBOMCTBA. Teopema O IIIOMAAM OPTOTOHAIBHOW MPOEKIUH

MHOT0yroJibHHKA. B3anMHoOe paciiosioskeHre MPOCTPAHCTBEHHBIX QUTYP.

BHeayauTopHas (camocTosiTe/ibHAas)) padoTa 00y4aroumuxcs 10

Pemienne 3amad mo Teme <<FeOMeTpH‘{CCKI/Ie (I)I/Il“ypbl Ha IIJIOCKOCTH»

12




CocraBnenue Ta0nuIbI 1o TeMe «B3auMHoe pactoiokKeHUe MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE)

CocraBnenue Ta6J'II/II_IBI 10 TEMEC ((HapaJIJ'IGJ'IBHOCTB B IIPOCTPAHCTBE

w

Pemenue 3amau no teme «IIpsimMble ¥ JIOCKOCTH B ITPOCTPAHCTBE»

KoHnTtposbHas pabora Nod

Tema 5

15

NININIA A

Kom0nnaropuka

OcHOBHBIC TOHATHS KOMOWHATOPHMKH. 3aqadyd Ha TOJCYET 4YHUCIIa pa3MEIIeHWH, IepecTa-HOBOK,
coueranuii. Pemenue 3amau Ha mnepebop BapuanTtoB. PDopmyna OumHoma Hprorona. CoiicTBa
OuHOMHHANBHBIX K03 uunentos. Tpeyronpuuk [ackans..

IIpakTnyeckoe 3ansaTue Ne4 PenieHre KOMOMHATOPHBIX 3aJ]1a4 Pa3IM4YHbIMH METOJAMH .

10

BHeayauTopHasi (caMocTOsiTeJIbHAsI) pPadoTa 00yYalOIUXCs

CocraBneHue IMPE3CHTAUU I10 TCMC «IIEeMEHTBI KOM6I/IHaTOpI/IKI/I»

KonTponbHas pabota Ned

Tema 6

24

Koopannarel
BEKTOPBI

u

[TpstmoyronbHast (IeKapToBa) CUCTEMA KOOPJIMHAT B IpocTpaHcTBe. PopMylia pacCTOSIHUS MEXY IBYMs
TOYKaMU. Y paBHEHUS cepbl, IIIOCKOCTU U MPSAMOH.

BexTopel. Monynb Bektopa. PaBeHcTBO BekTOpoB. Cii0KeHNE BEKTOPOB. Y MHOXKEHHE BEKTOPA Ha YHCIIO.
Pa3nosxeHne BekTOpa IO HalpaBlICHUSAM. YTOJI MEXIy ABYyMs BeKTopaMu. [Ipoekius BeKTopa Ha OCbh.
Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcrnonp3oBaHue KOOPAMHAT W BEKTOPOB IPHU PELICHUH MATEMaTUYECKUX W MPHUKIAAHBIX 3a1ay.
IIpakTH4yeckoe 3ansitue NeS

Bekropsl. JleiicTBUA ¢ BeKkTopaMu. J[lekaproBa cucTeMa KOOPAMHAT B IPOCTPAHCTBE. YpaBHEHUE
OKPYKHOCTH, c(ephl, MIOCKOCTH. PaccTosinue Mexay ToukaMu. JIeHCTBUS ¢ BEKTOpamH, 3aJaHHBIMHU
KoopauHatamu. CKaJIIpHOE IPOU3BENECHNE BEKTOPOB.

BekropHoe ypaBHEHUE IPSIMOM U INIOCKOCTH.

Hcrnonb30BaHME BEKTOPOB TP JOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

14

BHeayauTopHasi (caMocTosiTeJIbHAsI) pPadoTa 00y4YalOIIUXCs

CocraBieHHE MMPE3CHTAINN ((ﬂeKapTOBBI KOOpPAUHATHI HA TIJIOCKOCTH U B ITPOCTPAHCTBE

i

Cocranenue Tabnuibl «KoopauHaTel U BEKTOPB ((hOopMyJIb ISl peleH s 3a,1a4)

N

Pemenue 3amaud no reme «KoopiMHATBI U BEKTOPHI»

WIN (W |00

N

KontposabHas pabora Ne6

Tema 7

49

OCHOBBI
TPUIOHOMETPHH

OcHoBHble noHsiTus PaguanHas mepa yrina. BpamarensHoe npukenue. CUHYC, KOCUHYC, TAaHI€HC U
KOTAHI'€HC YHCIIA.
OcHoBHBIC TPUTOHOMeTPHYeCKHe ToxkAecTBa Dopmyisl npuseneHus. Popmyisl cnoxeHus. opmysis

29

1,2




yaBoeHus: @OopMyIIbl TOJIOBUHHOTO YIJIA.

IIpeoOpa3oBaHusi NpOCTEHIIMX TPUIrOHOMETPUYECKUX BbIpaxkeHuid. [IpeoOpazoBaHue CyMMBbI
TPUTOHOMETPUYECKUX (YHKIMA B TMPOU3BEACHHWE U TMPOM3BEACHHS B CyMMy. BbIpaxeHue
TPUTOHOMETPUUECKUX (YHKIIMI Yyepe3 TAHTeHC MOJIOBUHHOTO apryMEHTa.

TpuroHomerpuveckne ypaBHeHUsi 1 HepaBeHcTBa [Ipocreiilne TPUTrOHOMETPUUECKUE YpaBHEHUSI.
[Ipocreiiine TpuroHoMmerpuueckue HepaBeHCTBa. (OOpaTHblE TPUTOHOMETpUYECKHE (DYHKIIHU.
ApKCHHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTuyeckoe 3anaTue Ne6 PaguaHHBII METOI M3MEPEHHS YIJIOB BPAIICHHUS] M CBSI3b C IpaJyCHOMN
Mepoi. OCHOBHBIC TPUTOHOMETPUUYECKUE TOXKIECTBA, POPMYIIBI CIIOKECHHS, yIBOSHUS, MPEOOPa30BaAHIE

CyMMBl TPUTOHOMETPUYECKMX (YHKUMHA B MpPOU3BEIACHHE, MpeoOpa3oBaHHE IPOU3BEACHUS 1
TPUTOHOMETPUYCCKUX (QYHKIUH B cymmy. [Ipocreiilmime TpUTOHOMETPHYECKHE YPAaBHCHHS W
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETpHUECKHE (DYHKIIUU: apKCHHYC, ApKKOCHHYC, apKTaHTeHC.
BHeayauTopHas (caMoOCTOsITeIbHAs1) padoTa 00y4YaroUIUXCsl 18
Pemenue 3a/1a4 Ha BHIYMCIICHHE 3HAUEHUN TPUTOHOMETPUYECKUX (DYHKUIUN 6 2
Pemenue 3a1a4 no teme «@opMyJibl TPUTOHOMETPUI» 6 2
CocraBineHre KOMIBIOTEPHON Mpe3eHTauu 1o teme «OrmpeneieHne pacCTOSHUS 10 HEJOCTYyMHOH | 6 4
tTouku. Onpenienenue BHICOTHI HEOCTYITHOTO MPEIMETa»
KoHTtposbHas pabora Ne7 1
Tema 8 28 2
DOyHkuuu U ux | DyHKUUM. 16
cBOlicTBA u | O6macTe omnpeneneHus 1 MHOXECTBO 3HA4YEHMIA; Tpaduk (yHKIUHU, TOCTPOCHHUE TPaPUKOB (PYHKIIHH,
rpauku 3aJJaHHBIX PA3IUYHBIMH CIIOCOOAMH.

CpoiictBa (QyHKHHMM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OIPAHUYEHHOCTb, MEPUOIUYHOCTD.
[TpoMexyTkH BO3pacTaHHUsl M yObIBaHUS, HAauOOJbIlIeE M HAUMEHbIIEE 3HAUYEHHUS, TOYKHU IKCTpEMyMa.
I'paduueckas untepnperanus. [Ipumepsl QpyHKIMOHAIBHBIX 3aBUCUMOCTEH B peaJIbHBIX Ipolieccax U
ABJIEHUSAX. ApupMeTndeckue onepaunu Haa QyHkuusmu. CrnoxxkHasa GyHkuus (komnosunus). [lonstue o
HENPEPHIBHOCTH (DYHKIHMH.

Oopartnble ¢pynxkuuu. OOnacTe ompezaeneHuss U obOiacTb 3HaueHUM oOpaTHoW ¢yHkuuu. [padux
00paTHON (HyHKIHH.

CreneHHble, MOKa3aTeJbHble, JorapupMuyecKkue U TPUroHoMeTrpuyeckue (pyHkumu. OOpaTHbIE
Tpuronomerpuueckue ¢Gynkumu OnpeneneHus QpyHKUui, ux cBoiicTBa U rpaduku. IIpeoGpazoBaHus
rpaduxoB. IlapannenbHbli MEepeHOC, CHUMMETPHUS OTHOCUTEIBHO OCEeH KOOpAMHAT M CHUMMETpUs
OTHOCHUTEJIBHO Hauyajla KOOPAWHAT, CHMMETPHsSI OTHOCHUTEIBHO MPSIMOW y = X, PACTSIKEHUE M CIKATHE
BJIOJIb OCEM KOOPJMHAT.
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IIpakT4eckoe 3ansaTHE N7
[Ipumeps! 3aBUCHMOCTE MEXAY IEPEMEHHBIMH B PEAIBHBIX IPOIECCaxX M3 CMEKHBIX JUCIHIUINH.
Onpenenenne ¢ynkuumit. [loctpoenne u urenue rpadukoB ¢yHkuuid. MccnemoBanue QyHKIUH.

CBoiicTBa JIMHEWHOW, KBagpaTHYHOW, KYCOYHO-IMHEHMHOW ©  JPOOHO-IMHEHHOW  (yHKIIUM.
HenpepoiBable u nepuonnueckue ¢(yHkiuu. CBoOHCTBa M rpaduku cUHyca, KOCHHYCa, TaHTE€HCa H 1
kotanreHca. OOpatHbie GyHKkIMM U uX Tpaduku. OOpaTHbIE TPUTOHOMETPHYECKUE (PYHKIIUU.
[IpeoOpazoBanuss rpaduka QyHknuu. [apmoHmueckue  koneOanus. [lpuknagHple  3aaadu.
[TokazarenbHble, JorapupMUIECKHe, TPUTOHOMETPUYECKUE YPaBHEHHS] M HEPAaBEHCTBA.
BueaynnTopHas (caMocTOosiTeJIbHAsI) padoTa 00y4arOIuXcs 10
Perenue 3a/1a4 Ha HaX0X/IeHUE 00JIaCTU OMpEeNIeHUsT M MHOXKECTBA 3HAUYCHUN (PYHKIMH 3 2
Pemenue 3aa4 o teme «MccnenoBanne QyHKIHIA» 4 2
Pemenne npumepoB «CBoiicTBa QyHKIHN 3 2
KonrposbHast pabora Ne8 1
Tema 9 36 2
Mmuororpannuku u | Bepmunbel, peOpa, rpaHu MHororpaHHuka. Pa3Beprka. Muororpanusie yribl. Beimy-kibie 24
KpYyIJible TeJia MHOTOIpaHHUKHU. Teopema Ditnepa.
[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBunbnas npusma. [lapannenenunen. Kyo0.
[Inpamupa. IlpaBunbHas nupamuaa. Y ceuyenHas nupamuaa. Terpasap.
Cummerpuu B Ky0Oe, B mapajuleienuIesie, B Ipu3Me U MUpaMue.
Ceuenus Ky0a, IpU3Mbl U TUPAMUJIBL.
[IpencraBiaeHne o MpaBWIBHBIX MHOTOTpaHHUKaX (TeTpa3ape, KyOe, OKTajzape, JHoje-Kadape U
HUKOCadIPE).
[wimuap u KoHyc. YceueHHbI KOoHyc. OcCHOBaHHE, BBICOTa, OOKOBas MOBEPXHOCTh, OOpazyrolas,
pa3BepTka. OceBble CEYCHHUs U CEUCHUS, TapajuIeTIbHbIE OCHOBAHUIO.
lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.
IIpakTuyeckoe 3anaTue Ne8 Pemenue 3amady  Ha HaXO0XACHUE OCHOBHBIX DJJIEMEHTOB Yy 1
MHOTOTpPaHHUKOB M Ten BpamieHus .IlocTtpoeHue cedyeHuil y MHOTOTpaHHUKOB U Tell BpAlCHHUs U
HaXOXXJCHHWE TUIOMAAN W TepUMETpa MHOTOYTOJHHHKOB .BBIUMCIIeHHe Iiomand TOBEPXHOCTH H
00bEMa MHOTOTPaHHUKOB U TeJl BpaIleHUsl.
BHeayauTopHasi (camocTosiTe/ibHasi) padoTa 10
Cocrapnenue npezentanuu «Ilomnaas O0KOBOI U MOJHON MOBEPXHOCTH MHOTOIPAHHUKOBY 7 4
CocraBneHnue npe3eHTanuu «Tena u MOBEepXHOCTH BPAIICHUS 3 1,2
KonrposbHas pabora Ne9 1
Tema 10 38 2
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Hauyaua
MATEMATHYECKOI0
aHaJIN3a

IMocaenoBarennbuocTu. CriocoObl 3a1aHUsl W CBOMCTBA YHCIOBBIX ITOciieqoBarelibHOCTER. [loHATHE O
npezaesie  MOCJIeA0BaTEIbHOCTH. CymecTtBoBaHHe  IIpeAesia  MOHOTOHHOM — OrpaHMYE€HHOH
IIOCJIEI0BATEIILHOCTH. CymmupoBaHue IIOCJIEI0BATEIbHOCTEN. beckoneuno yObIBaroL1as
r€OMETPUYECKAs IPOIPECCUSI U €€ CyMMa.

IIpousBoanasi. Ilonarue o mpous3BOAHON (YHKIHMH, €€ TEOMETPHUECKUH U (U3NYECKHI CMBICI.
VYpaBHeHue kacatenbHOM K rpaduky ¢yHkiuu. [Iponm3BoaHble CyMMBbl, Pa3HOCTH, MPOU3BEACHUS,
yacTHbE. [IpOM3BOJHBIE OCHOBHBIX JJIeMEHTApHBIX (yHKIuMH. [IpuMeHeHHe NPOU3BOAHOM K
UCCIIeIOBaHMIO (PYHKIMHM U mocTpoeHuto rpadukos. [IponsBoausie 0OpaTHON QYHKIIUN U KOMITO3UIIUU
byHKIMN.

[Ipumepsl HMCHOJIB30BaHUSL MPOU3BOJHOM [UIsl HAXOXKJIEHUS HAWIYUIIero pelieHUus B NPHUKIAIHBIX
3ajauax. Bropas npousBoaHas, ee reomeTpuieckuil u pusnyeckuii cMbicii. HaxoxaeHue ckopocTu st
mpolecca, 3alaHHoro GopMyJioii U rpaduKoM.

IlepBooOpa3nas u unHTerpaia. [IpumeHeHue onpeneneHHOro MHTErpaja JUlsl HAaXOXACHUS IUIOIIAIU
KpuBosMHEHHOM Tpaneuuu. Popmyna Heiorona—IJleitbnuna. Ilpumepsl mpuMeHEHHS WHTErpaia B
(u3KKe U FeOMETPUH.

IIpakTuyeckoe 3ansatue Ne9 UYucnoBas MOCIEAOBATEIBHOCTh, CIIOCOOBI €€ 3a/laHus, BBIYUCIICHUS
WIEHOB nocienoBarenbHocT. [lpenen nocnenoarensHocTu. beckoHeuHo yObIBaroias reoMeTpuyecKas
nporpeccusi. IIpou3BonHas: MeXaHMYECKHMII M TE€OMETPUUYECKHI CMBICT MPOU3BOJHOM. YpaBHEHHUE
KacatenbHOM B oOmem Buje. [lpaBuna u dopmynsl nuddepeHnrpoBaHusi, TadbaULa MPOU3BOIHBIX
aneMeHTapHbIX (yHKuuil. HMcciaenoBaHne (QyHKIMM C TOMOLIBIO Mpou3BOAHOM. Haxoxnenue
HauOO0JIbIIEr0, HAMMEHBIIETO 3HAYEHMsI U SKCTPEMAJIbHBIX 3HaYeHUH (PyHKIINH.
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BueaynnTopHas (caMocTOATeIbHAsH) padoTa 00y4aromuxcs

Pemenue 3amau o reme «@opmyiiel u mpaBuiia AudGepeHnupoBaHus)

Pemienue 3aga4d mo teme «HpI/IMeHeHI/Ie HpOH3BO,[[HOfI»

Kontposnpnas padora NelO

Tema 11

Hurerpan u ero
NnpuMeHeHue

ITepBooOpa3nas u unTerpan. [IpumeHeHHe oNpeneneHHOro MHTErpajia Ul HAaXOXACHMS IUIOIIAIU
KpuBosMHeNHHOM Tpaneuuu. Popmyna Herorona—IJleitbuuna. I[lpumepsl mpUMeHEHHUsS HHTErpajia B
(bu3uKe 1 reOMeTpuH.

HN3mepenuss B reomerpun O0neM u ero mismepenue. MHTerpampHas dopmyna oobema. DopMyIibl
o0beMa Ky0a, MpsIMOYTOJIbHOT0 NapajljieNienuiea, Npu3Msl, UIuHaApa. PopMyIibl 00beMa TUPaMUIbI U
KoHyca. PopMyJIbl MJIOLIAIN MTOBEPXHOCTEN HMWIMHIpA U KoHyca. DPopMyiibl 00beMa I1apa U MIIOIaIu
cdepsl. [Togobue Ten. OTHOMIEHUS MIOLIA IEH TOBEpXHOCTENH M 00bEMOB MOJOOHBIX TEIl.

. IlpakTHyeckoe 3ansaTue Nel(
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Wuterpan u nepooOpasnas. Teopema Heiorona—IJleiiOnuna. [lpumenenne uHTerpaia K BEIYUCICHHUIO 1

(U3UYECKUX BEJIMYUH U IUIOIAACH.

BueayinTopHas (caMocTOsITeJIbHAsI) padoTa 00y4arouuxcs 10

Pemienue 3a/1a4 Ha HaX0Xk/JIeHUE [1EPBOOOPA3HOI 3

CocraBieHre KOMIBIOTEPHON Ipe3eHTauuu Ha TeMy «Moe npeiacraBieHue O NpOU3BOJHOW U | 4

IepBOOOPa3HON»

Pewenue 3amau «lnomany KpuBOIMHENHON TpaneLum» 3

Kontposnbnas padora Nell 1
Tema 12 23 2
JseMeHTbl Teopum | CoObITHE, BEPOSTHOCTH COOBITHS, CIOKEHUE U YMHOXKECHUE BEpOATHOCTEH. [loHamue o He3agucumocmu 10
BEPOSAITHOCTH. cobvimuii. [luckpemnas cryuaunas eenuduna, 3aKon ee pacnpeoenenus. Hucnosvie xapakmepucmuku
DJ1eMeHTBI OUCKpemuoul cayuaunou geaudunsl. Ilonsmue o 3akoHe 60IbWUX YUCE.
Matematuueckoit | [IpencraBnenue naHHbIX (TaOMUIBI, IUArpaMMbl, TpadUKU), 2eHepanrbHAs COB0KYNHOCHb, 6blOOpKA,
CTATHUCTUKH. cpednee apugmemuyeckoe, meouana. Ilonamue o 3adavax mamemamuyecko cmamucmukuy. Pewenue

NPAKMU4ecKux 3a0ay ¢ npuUMeHeHueM 8epoamHOCMHbIX MEMOO08.

IIpakTnyeckoe 3ansitue Nell Mcropus pa3BuThsd KOMOWHATOPUKH, TEOPUH BEPOSITHOCTEN U

CTAaTUCTHUKM W MX poOJb B pAa3IMYHBIX cdepax yeNoBeUYeCKOl kusHenesTenpHOoCcTU. [IpaBuia

KoMOnHaTOpuKH. Perenne KOMOMHATOPHBIX 3a1ad. Pa3Merenus, couyeTanus U nepecTaHoBKU. buHom

Herotona u tpeyronsauk Ilackais. 1

[Ipuknagneie 3agaun. Kiaccuueckoe ompenesneHrne BEpOATHOCTH, CBOMCTBA BEPOSITHOCTEN, TEOpEMa O

CyMMe BeposTHOCTEH. Boruncnenue BepostHocTel. [Ipuknannsie 3amgauun. IIpeacraBienue 4mcino-BbIX

naHHbIX. [Ipukinaasble 3a1a4u.

BueaynuTopHasi (caMocTOsITe/IbHAsI) padoTa 00y4arouuxcs 11

CocraBieHue npe3eHTaluu « DJeMEeHThl TEOPUH BEPOSITHOCTEN U MaTEMaTHUECKON CTATUCTUKI 1 4

KontposabHas pabora Nel2 1
Tema 13 30 2
YpaBHeHust U | YpaBHeHUs1 M CHCTeMbl YpaBHeHHH. PalyoHanbHblE, HppalMOHAIbHBIE, IIOKa3aTEJIbHBIE MU 19
HepaBeHCTBA. TPUTOHOMETPUUECKHUE YPAaBHEHUS U CUCTEMbl. PABHOCMIIBHOCTh YpaBHEHHI, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBl HX pelleHHus (pa3ioKeHWe Ha MHOXKUTENH, BBEJIEHHE HOBBIX HEHU3BECTHBIX,

MO/ICTAHOBKA, TpadUueCcKuii METO).

HepaBsencrBa. PannoHanbHble, HppallMOHAIBHBIE, IIOKA3aTE€IbHBIE U MPUSOHOMEMPUYECKUe

Hepagercmaa. OCHOBHBIE IPUEMBI UX PEIICHHUS.

Hcnonb3oBanue CcBOMCTB M TpagukoB (YHKIMA NpU pelIeHHMM YpPaBHEHUH M HepaBeHCTB. Metoj

uHTepBaJioB. }300pakeHHe Ha KOOPJAMHATHOM IUIOCKOCTHM MHOYKECTBA pELIEHU ypaBHEHUH U
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HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

[Ipuknanueie 3agaun [IpumMeHeHnne MaTreMaTHYE€CKIX METOJIOB Ul PELICHUsI COJepKATeNbHbIX 3a/1a4 U3
pa3- TUYHBIX o0JacTell HAyKH W MpakTuku. MHTeprperanus pe3yiabTaTa, YUeT pealbHbIX OrPaHUYCHUI.
IIpakTuyeckoe 3ansitue Nel2 Kopuu ypaBHeHwmit. PaBHocmibHOCTH ypaBHeHMil. [IpeoOpasoBaHue

ypaBHeHUH. OCHOBHBIE NpUEMBl pellieHusl ypaBHeHuil. Pemenue cucrem ypaBHeHuil. Mcnosb3oBanue 1
CBOWCTB M rpauKoB (PYHKLUH /7151 pellieHHs] ypaBHEHHH U HEPaBEHCTB.
BueayinTopHas (caMocTOSITeJIbHAsI) padoTa 00y4arouuxcs 11
Penienue ypaBHeHMi 5 4
PeuieHre HepaBeHCTB 5 4
CamocrosiTenbpHas pabora 107
Koncynpranuu 10
Bcero 351
1. J1a XapaKkTepuCTUKN YPOBHS OCBOCHHS Y4eOHOTO MaTepHaa UCIOIB3YIOTCS CIeAyIomre 0003HaYeHuS:
2. 1. — o3HaKOMHTENBHBIH (y3HaBaHHE N3yUYCHHBIX O0BEKTOB, CBOHCTB);
3. 2. — penpoLyKTUBHBII (BBITOJHEHHE SSITEILHOCTH 110 00pa3ily, MHCTPYKIIMH, METOJMYSCKUM PEKOMEHIAIUSAM UITH 110]] PYKOBOJCTBOM IPETIOIaBaTEIs);
4. 3. — MPOAYKTHUBHEIH (TUTAHUPOBAHUE M CAMOCTOSITETFHOE BHITIOIHEHUE JIEATEIIEHOCTH, PEIIeHre IPOOIEeMHBIX, CUTYAI[OHHBIX 33/IaHUH ).
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2.3. Conep:kanue npouiIbHOI cocTaABISIOIIEH

Jns cnenmanpaoct 35.02.15 Kunomnorus.

COJIEP)KAHUE YYEBHOM JUCIUILINHBI

BBenenne
MaremaTtuka B Hayke, TEXHHKE, SKOHOMHKE, HH()POPMAIIMOHHBIX TEXHOJOTHUSAX U
IIPAKTUYECKON AECATEAbHOCTHU. Llenn u 3anaun u3ydeHuss MaTeMaTUKU PA OCBOCHUH
cnenuansHocter CIIO.

AJITEBPA

Pazeumue nonamus o uucne
Ilenbie wu pamuoHanbHbIE uyucaa. JleWcTBuTenbHble 4YwucHa. [lpubausicennvle
sviuucnenus. Komnnexcnole uucaa.
Kopnu, cmenenu u nozapugpmol

Kopnu u crenenn. KopHu HaTypanpHOM CTENIEHU U3 YKCIIa U UX cBolicTBa. CTENEHU C
palMOHANIBHBIMUA II0KAa3aTeNsIMU, HX CBOMcTBAa. CTENEHW C JIEHCTBUTEIBHBIMU
nokazaressiMu. Ceolicmea cmenenu ¢ 0eticmeumenbHulM NOKA3amenem.
Jlorapupm. Jlorapupm umcaa. OCHOBHOE JIOTapu(PMHUECKOE TOKIECTBO.
Hecsatuunble W HaTypaibHble Jorapudmsel. [lpaBuia aeicTBuil ¢ jorapudmamu.
[Iepexon kK HOBOMY OCHOBAHUIO.

IIpeoOpa3zoBanue ajredOpan4ecKux BbIPAKeHMIA. [TpeoOpazoBanue
palMOHAIIBHBIX, UPPALMOHATIBHBIX CTENIEHHBIX, MOKA3aTENbHBIX U JIOTrapUPMUIECKUX
BBIPAKEHU.

Ilpakmuueckue 3anamusn

Apudmernueckue TeUCTBUS HAJl YUCITaMH, HAX0XKICHUE MTPUOJIMKEHHBIX 3HAUCHHM
BEJTMYMH U TIOTPEIIHOCTEN BhIYUCIEHU (A0COMIOTHON U OTHOCUTENILHOM ), CPDAaBHEHHE
YU CIIOBBIX BBIPAKCHUM.

Brruncnenne u cpaBHEHME KOpHEN. BrINONIHEHNHE pacyeTOB ¢ paauKaIaMHu.

Pemienne wuppanuoHaibHBIX YypaBHEHUM. HaxokneHue 3HAUYEHUWUW CTEIEHEH C
pauuoHaJbHBIMU  TIOKazarensasmu.  CpaBHenwe  creneHeil.  [IpeoOpazoBanus
BBIPAKECHUH, COJCPKAIINX CTENEHU. Pelienne noka3arenbHbIX YPaBHEHUMH.

Pemenune npukiiagHeIx 3amay.

Haxoxnenue 3HaueHuit jsorapudma mo mpou3BOJILHOMY OCHOBaHMIO. [lepexom ot
OIIHOTO OCHOBaHHS K npyromy. Bbluncienne W cpaBHEHHE Jorapu@mos.
JlorapudmMupoBaHue U TOTCHIIMPOBAHNUE BHIPAKCHHIM.

[TpubnuKeHHbIE BBIYMCICHUS U PEIICHUS TPUKIIAIHBIX 3a/]1a4.

Pemenue norapuMuieckux ypaBHEHHUH.

OCHOBBI TPUTTOHOMETPHUU. OcHOBHBIE IOHATHS
Pagunannass mepa yrna. BpamarensHoe auxeHne. CUHYC, KOCUHYC, TaHT€HC H
KOTAHI'€HC YMCIIA.
OCHOBHbIEC TPUTOHOMETPHYECKHE TOMKAECTBA
@opmynbl npusBeneHus. Dopmynsl  ciaokeHUA. Popmyiibl  yABOCHUS Dopmyibl
NOJIOBUHHO20 Y2]1a.
IIpeoGpa3oBanusi MpoCTEHIIMX TPUTOHOMETPHUYECKHX BbIPasKeHHUil
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ITpeoOpa3oBaHue CyMMbl TpPUTOHOMETPUYECKUX (QYHKUUMH B MPOU3BEIECHUE U
IPOU3BENEHUS B CYMMYy. Buwipadxenue mpuconomempuyeckux @QyHKyuii uepes
MAH2EHC NOJIOBUHHO20 ap2yMeHma.

Tpuronomerpuyeckue ypaBHeHUs1 1 HEPaBEHCTBA
[Ipocreiimme TPUTOHOMETPHUYECKHUE YPaBHEHMUS. IIpocmeuwue
MpUSOHOMempuyecKue HepageHcmaa.
OoOparHbie TpUroHoMeTpruyeckre GyHKUMU. APKCHHYC, apKKOCUHYC, apKTAHTE€HC.
Ilpakmuueckue 3anamus
PannanHblil METOL U3MEPEHHUSI YTJIOB BPALIEHUS U CBS3b C TPAlyCHOM MEpOM.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIBI CIOXKEHHUSA, YIBOCHHUS,
npeoOpa3oBaHUE CyMMBbl TPUTOHOMETPUYECKMX (YHKIMM B  IMPOU3BEICHUE,
npeoOpa3oBaHUE TMPOU3BEACHUS TPUTOHOMETPUYECKMX (YHKUIUMH B CyMMY.
[TpocTeiiliie TPUTOHOMETPUUECKHE ypaBHEHUS M HepaBeHcTBa. (OOpaTHbIe
TPUTOHOMETpUUYECKUE (PYHKIUU: apKCUHYC, apKKOCHHYC, apPKTaHT€HC.

®YHKIUHA, UX CBOMCTBA U TPA®UKH

@®ynkuun. OOacTh OMNpENENIeHUs U MHOXECTBO 3HAYEHWMM; Tpaduk (QYHKIHH,
noctpoeHue rpa¢pukoB (yHKUUHN, 33JaHHBIX Pa3IMYHBIMU CIIOCOOaMH.
CroiictBa (yHKHUM. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAHUYECHHOCTb,
nepuoanyHoCcTh. IIpoMexxyTkn Bo3pacTaHusi W yObIBaHMS, HauOoJpllee U
HauMEHbIlIee 3HA4YeHMs, TOYKH OKcTpemyMa. ['paduueckas uHTepnperamus.
[Ipumepsl (QYHKIMOHAIBHBIX 3aBUCMMOCTEH B PEANbHBIX MPOLECCAX M SIBICHUSX.
Apudmernueckue onepanuu Haja QyHKUUAMH. CrokHass (QyHKIUS (KOMITO3MIIMS).
llousimue o nenpepvignocmu Qhynkyuu.
Ooparable dynxkuuu. Obaacmv onpeodeieHus u 006AACMb 3HAYEHUU O0OPAMHOLL

¢dyukyuu. I pagpux obpamnoti pynkyuu.
CreneHHble, NOKa3aTelbHbIE, JJOrapupMuuecKne
U TPUTOHOMETPHUYECKHe (PYHKIHMU.
OoOparHbie TPUroOHOMeTpUYEecKHEe PyHKIMH

Omnpenenenus QyHKIHM, UX CBONCTBA U TpadUKH.

[IpeoOpazoBanus rpadukoB. [lapamienbHbIl MEPEHOC, CUMMETPUS OTHOCUTEIHHO
OoCceil KOOpAMHAT W CHUMMETPHUSI OTHOCUTEIBHO Hayajga KOOpAMHAT, CUMMETPUS
OTHOCHUTEJIBHO MPSIMOU Y = X, PACTSIKEHHUE U CKATHUE BJIOJIb OCEH KOOPINHAT.
Ilpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEN MEXTy TIEPEMEHHBIMU B PEATHHBIX TIPOIIECCaX U3 CMEKHBIX
muctutinH. Onpenenenue ¢ynkuuid. [loctpoenne u urenne rpadukoB (QyHKITHI.
UccnenoBanne ¢ynkmuu. CBOMCTBA TUHEHHOM, KBAAPATUYHOW, KyCOYHO-TUHEHHOM
U JIpoOHO-TMHEWHOW (yHKIMi. HempepbiBHBIE U mepuoAnYecKue (HYHKITHH.
CpoiictBa u rpaduKu CHUHYCa, KOCHHYCa, TaHTeHca M KoTaHTreHca. OOpaTHbIC
byakuuun w ux  rpapuku. OOpaTHbIE  TPUTOHOMETpUYECKHE  (DYHKIIHH.
[IpeoOpazoBanusi rpaduka QysHkiuu. ['apmonuudeckue koseOanus. [IpuxnagHbie
3amayn. [lokazarenbHble, morapupMuUyecKre, TPUTOHOMETPUUECKHE YpPaBHEHHUS U
HepaseHcmaa.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IMocienoBaTeIbHOCTH. Cnioco0bl 3a/laHus U CBOMCTBA  YHCIJIOBBIX
nocienoBaTenbHOCTeN. [lonamue o npedene nocnedosamenvrocmu. Cywecmeosanue
npedeia MOHOMOHHOU O2paHuyenHou nociedosamenvhocmu. CyMMUPOBaHHE
nocineaoBareabHOCTel. beckoHeuHo yObIBaromas TeoMeTpUyYecKas Mporpeccus U ee
CyMMa.

IIpousBoanasi. I[lonstre o mnpPou3BOAHON (YHKIUU, €€ TEOMETPUUYECKHH U
dusnyeckuit cMbIci. YpaBHEHHE KacaTeldbHOU K rpaduky ¢yskiuu. [IponsBoaHbie
CYMMBI,  Pa3HOCTH, TpOW3BeNeHUs, yacTHble. [Ipon3BOJHBIE  OCHOBHBIX
areMeHTapHbIX QyHKUUA. [I[puMeHeHrne mpou3BOJHON K MCCIIEIOBAaHUIO (PYHKIUN U
MOCTPOEHUIO TPaPUKOB. [Ipou3800HbIe 0OPAMHOU PYHKYUU U KOMROZUYUU DYHKYUU.
[Tpumeps! KCII0JIB30BAHUS TPOU3BOIHON JUIS HAXOXKACHHS HAWTYYIIEero PEeIIeHus B
NPUKIAJHBIX 3ajadyax. BTopas mpousBoaHas, €€ reoOMeTpUYecKUid U (U3HUeCcKUui
cMblici. HaxoxaeHne ckopocTu 71 npoiiecca, 3aJaHHOro (hopMysioi U rpaguKom.
IlepBooOpa3nass u wuHTerpaj. I[lpuMeHeHHe ONpENENIEHHOr0 HWHTErpana s
HAXOXKJEHUS IUIOIMIAIM KpUBOIMHEHOU Tpaneuuu. ®opmyna Herorona—JleliOnuna.
[Tpumeps! IpuMeHEeHHsI UHTErpaja B PU3UKE U TEOMETPHUH.

Ilpakmuueckue 3auamus

YucnoBasi TOCIEAOBATENBHOCTh, CIOCOOBI €€ 3aJaHus, BBIYHUCICHHUS YICHOB
nocneaoBareabHOCTU. [Ipeaen mocnmeaoBaTenbHOCTH. beckoHeuHO —yObIBaromas
reOMeTpHUECcKast IPOTPECCH.

[Ipon3BoHAS: MEXaHUUYECKAN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

VYpaBHenue  kacarenbHOM B obmiem  Buae. IlpaBuna u  dopmysl
mubdepeHnupoBanusi,  TabMUIAa  MPOW3ZBOJHBIX  JBJEMEHTApHBIX  (PYHKIUH.
HccnenoBanre (QyHKIMU C TIOMOIIBIO MPOu3BoaHON. Haxoxknenue HauOoJbIIero,
HAWMEHBIIIETO 3HAYCHUS M SKCTPEMAJIbHBIX 3HAYCHHUHN (PYHKITUH.

WNurerpan u mnepBoodOpazHas. Teopema Hpiorona—Jlei6nuna. Ilpumenenue
WHTETpasia K BBIYUCICHUIO GU3NYECKUX BETUYHMH U TUTOIIAICH.

YPABHEHUSA N HEPABEHCTBA

YpaBHeHHs U CHCTeMBbI YpaBHeHU. PanlioHaIbHBIE, HppPALIMOHAJIBHEIE,
MTOKA3aTEJIbHbIE U TPUTOHOMETPUUYECKUE YPABHEHUSI U CUCTEMBI.
PaBHOCWJIBHOCTH YpaBHEHH M, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TIPUEMBI MX pEIIeHHs (pa3yioKeHHUE Ha MHOXKUTEIHU, BBEJECHHE HOBBIX
HEU3BECTHBIX, OJICTAHOBKA, rpad)UueCcKuil METO).

HepaBencrBa. Pannonanbssle, MppalroOHaIbHBbIE, MOKA3aTeJIbHbIC 17|
TPUTOHOMETPHUUECKUE HEpaBeHCTBA. OCHOBHBIEC MPUEMBI UX PEILICHHUS.
HUcnoab3oBanue cBOMCTB U rpagukoB (PyHKUMH NPH pPelIeHUM YPAaBHECHUH M
HepaBeHCTB. Meron uHTepBajoB. M3o0paxkeHWe Ha KOOPAMHATHOW IUIOCKOCTHU
MHOKECTBA PEIICHUI YpaBHEHUI 1 HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.
Ilpuxnaonwie 3a0auu

[IppumMeHeHne MaTeMaTHYeCKMX METOJOB JUIsl PELICHMs COJAEpKaTENbHBIX 33/1ad U3
pa3INYHBIX 00JacTel HAyKU U MPAKTUKU.

WNuTepnperanus pe3yiabTaTa, y4eT peajJbHbIX OTPaHUYEHUH.
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Ilpakmuueckue 3anamus
Kophu ypaBHenuii. PaBHOocHIIBHOCTE YpaBHeHUH. [Ipeobpa3zoBanue ypaBHEHUA.
OcHOBHBIE NIPHUEMBI PELIEHUS YPAaBHEHUH. PellieHne CUCTEM ypaBHEHHUI.
Hcnons3oBanue CBOMCTB W TpadukoB (QyHKIMN IS pelieHus YpaBHCHUH U
HEPABEHCTB.
KOMBUHATOPUKA, CTATUCTHKA U TEOPUS BEPOSITHOCTEH
DJIeMeHTbl KOMOUHATOPUKH
OcCHOBHBIE TIOHATHS KOMOMHATOPHKHU. 3aJayd Ha IMOACYET YMCIa pa3MELICHH,
MEepPEeCTaHOBOK, coueTaHuil. Peimienune 3amau Ha mnepebop BapuaHtoB. Dopmyna
ounoma HproTona. CpoiicTBa OMHOMHHAIBHBIX KO3 duureHToB. TpeyroabHUK
[Tackass.
DJIEeMEHTbI TEOPUH BEPOSATHOCTEI
CoObITHE, BEPOATHOCTh COOBITHS, CII0KEHHUE U YMHOXKEHHE BeposiTHOCTEH. [lonamue
0 He3asucumocmu cobvimuti. Jluckpemmuas ciayuainHas 6eluUyUHA, 3AKOH ~ee
pacnpedenenus. Hucnosvie xapakxmepucmuku OUCKPEMHOU CLYYAUHOU BENUYUHDBL.
Ilonamue o 3axone 6onbUWUX YUCE.
JJIeMEHThl MATEeMATHYECKOH CTATHCTUKH
[IpencraBnenrie  AaHHBIX  (TaOJMUIBI,  JAWArpaMmbl,  rpadUKU),eeHepanlbHasl
COBOKYNHOCMb, 8b100PKA, cpeOnee apupmemuyeckoe, meouana. [lonsmue o 3adauax
Mamemamudeckou CmamucmuKu.
Pewenue npakmuueckux 3a0ay ¢ npumenenuem 6eposmuoCMHbIX MEMOO08.
Ilpakmuueckue 3anamus
Hctopust pazBUTHSI KOMOMHATOPUKH, TEOPUHN BEPOATHOCTEN U CTATUCTUKU U UX POJIb
B Pa3NUYHBIX chepax yeIoBeUeCcKou xu3HeaesTenbHoCcTH. [IpaBuia KOMOMHATOPUKH.
Pemenne xomOMHATOPHBIX 3a71a4. Pazmernienusi, couetanust U nepecTaHoBKU. buHoM
Herorona u tpeyrosibHuk Ilackans. [Ipukiaansie 3agadu.
Knaccuueckoe ormnpenesneHue BEPOSITHOCTH, CBOMCTBA BEPOSTHOCTEHW, Teopema o
CyMME€ BepoOsiTHOCTEW. Brpruucienue BepostHocTer. [IpuknamHeie  3amadm.

[Ipencrasiienre 4ncioBbIX AaHHbIX. [Ipuknanasle 3aqaumn.
I'EOMETPUA

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE
B3auMHOe pacnonokeHue IByX NpsIMBIX B IpocTpaHcTBe. [lapamiensHOCTh npsMoi
u 1iockoctu. [lapamenbHOCTh T1IOCKOCTEN. llepneHauKyIsIpHOCTh MNPSIMOM U
IUIOCKOCTH. lleprnenauKyiisip U HaKJIOHHas. YTOJ MEXAYy NPSMOW MU IUIOCKOCTBIO.
JIByrpaHHeii yroja. Yrojg Mexay IUIOCKocTsAMU. [lepneHaukyiaspHOCTb IBYX
miockocte. ['eomeTpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MapaUICIbHBIN
MIEPEHOC, CHMMETPHSI OTHOCHUTEINIBHO TNIOCKOCTH.

[TapannenbHOE  MPOEKTUPOBAHUE. Ilnowaow OPMO2OHANLHOU ~ NPOEKYUU.
N300pakeHne NpoCTpaHCTBEHHBIX QUTYP.
MHoOrorpaHHuKH

Bepmmnbl, pebpa, rpaHu MHOrOrpaHHuka. Pazeepmxa. Mmnozozpannvie yaibi.
Buinyxnvie muozozpannuxu. Teopema Jinepa.

[Ipu3ma. Ilpsamas m nHaknonHas npusma. lIpaBunbHas npusma. Ilapamnenenunesn.
Ky6.

[Inpamuna. [IpaBunbHasd nupamuaa. Y cedeHHas nupamMuaa. Terpasap.

CummMmetpuu B Ky0Oe, B apaiesenumnese, B Ipu3Me 1 nupamMuie.
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Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.
[IpencraBnenre o NpaBUWIBHBIX MHOIOTpaHHUKax (TeTpalrape, KyOe, OKTa’Jpe,
J0JIeKadIpe U MKOcarape).

Tesia U MOBEPXHOCTH BpaLllCHUS

[unmuuagap u KoHyc. YceueHHbId KoHyc. OCHOBaHUE, BbICOTA, OOKOBAsi IOBEPXHOCTD,
oOpazyromas, pa3BepTka. OceBble CEUYCHHS U CEUCHHS], MapalljieIbHbIe OCHOBAHUIO.
Map u chepa, ux ceuenus. KacarenpHas miockocTs K chepe.

HN3Mepenust B reoMeTpuu
O0bem u ero m3mepenue. MHTerpanpHas ¢popmMyina oobema.
dopMmyiibl 00beMa KyOa, MPSIMOYTOIBHOTO MapasuieenuIea, IpU3Mbl, HAITUHAPA.
®opMmynbl  o0beMa mnupamMuAbl M KoHyca. DopMmylibl IUIOMIAAM IMOBEPXHOCTEH
HUIMHAPA U KoHyca. @opmysiel 00beMa 1iapa u miomaau chepsl.
[Tonpo6ue Ten. OTHOIIEHUS TUTOIIA/Iel TOBEPXHOCTEH U 00BEMOB TIOI0OHBIX TEJI.

KoopauHaThl 1 BEeKTOPBI
[IpsimoyrosibHast (ZlekapToOBa) CHUCTEMa KOOpPAMHAT B TMpocTpaHcTBe. Dopmyra
pPacCTOSTHUSL MEXAY JBYMSI TOUKaMU. Y paBHEHUS CPEPDI, NIOCKOCMU U NPAMOU.
Bekropel. Moayns BekTopa. PaBeHcTBO BEKTOPOB. Cll0KEHNE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4ucio. Pa3iiokeHue BEKTOpa MO HANpPAaBJICHUAM. YTOJI MEXKIY ABYMS
Bektopamu. [Ipoekumsi BekTopa Ha ocb. KoopauHatel BekTopa. CkamspHOe
MIPOU3BEICHUE BEKTOPOB.
Hcnonb30oBaHWE KOOPJAMHAT YW BEKTOPOB TMPHU PEIICHUH MATEMATHYECKUX U
MPUKJIAIHBIX 33/1a4.
Ilpakmuueckue 3anamusn
[Ipr3Haky B3aMMHOIO PaCIOI0KEHUS IPSAMBIX. YTOJI MEXy NpsAMbIMU. B3auMHoe
PaCIIOJIOKEHUE TIPSMBIX U IUIOCKOCTEN. [lepneHnuKysssp U HaKJIIOHHAs K IJIOCKOCTH.
Yron Mexay npsiMor U IJIOCKOCTBIO. TeopeMbl 0 B3AMMHOM PAaCIIOJIOKEHUN MPSIMOU
Y TUIOCKOCTH.
Teopema o Tpex NnepHeHIuKyIspax.
[Ipu3HaKu ¥ CBOMCTBA MAPAJIIENBHBIX U MEPIIEHANKYIAPHBIX INIOCKOCTEM.
PaccrosiHre OT TOUKH 10 TNIOCKOCTH, OT MPSIMOM 10 TUIOCKOCTH, PACCTOSTHUE MEXKITY
IJIOCKOCTSIMM, MEXKIY CKPCIIMBAIOIIMMUCA NPSIMBIMH, MEXAY MTPOU3BOJIBHBIMU
(¢urypamu B poCTPAHCTBE.
[lapannenbHoe MNPOEKTUPOBAHME U €ro CBOWCTBA. Teopema o niowaou
OPMO2OHANLHOU ~ NPOEKYUU  MHO20Y20/IbHUKA. B3anmHoe  pacnonoxeHue
MPOCTPAHCTBEHHBIX (PUTYD.
Paznmuunbie Buasl MHOTOTpaHHUKOB. Ux wu3o0paxenus. CeueHus, pa3BepTKH
MHOTOTpaHHHUKOB. IDlmomane mnoBepXHOCTH. Buapl cUMMETpuii B MOPOCTPAHCTBE.
CummeTpus Te BpallleHusl © MHOTOTPaHHUKOB. Beryuciienue miomasei 1 00beMOB.
Bekropsl. JlelicTBus ¢ BekTopamu. J[ekapToBa cucTeMa KOOPJIMHAT B IIPOCTPAHCTRBE.
YpaBHEeHUE OKpPYXHOCTH, CQepbl, IJIOCKOCTH. PaccTosiHue MEXIy TOYKaMHu.
JelicTBusi ¢ BEKTOpaMH, 3aJaHHBIMU KoopauHaTamMu. CKalsipHOE MpPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHME NPSMOU M IIJIOCKOCTH. VCIosib30BaHME BEKTOPOB
IIPU JOKA3aTENbCTBE TEOPEM CTEPEOMETPHMU.
JIns BHEAyITUTOPHBIX 3aHATUM CTYJEHTAM HapsiAy C PELICHUEM 3a1a4 U BbIIIOJIHEHUS
MPAKTUYECKUX 3aJaHUKA MOXXHO MPEMJIOKUTHh TEMbl HMCCIEIOBATEIbCKUX U
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pedepaTuBHbIX pabOT, B KOTOPBIX BMECTO CEpPUIM OTIENbHBIX MEJIKMX 3a7ad H
YOPaKHEHUI MpeJiaraloTcsi CI0’KETHBIE 33a/laHus, TPEOYIOIIHUE ATUTEIbHOM padoThl B
paMKax OJHOM MaTeMaTHYEeCKON CHUTyallMd. OTH TEeMbl MOTYT OBITh Kak
WHUBUyJIbHBIMU 33IaHUSIMU, TaK U TPYNIOBBIMU JJII COBMECTHOT'O BBITIOJHEHUS
VCCJIEIOBAHUS.

IIpumepHbIe TeMbI pedepaToB (10KJIaT0B), HCCIEI0BATEIBCKUX POECKTOB
HenpepriBHbie 1po0H.
[IpuMeHeHre CI0KHBIX MPOLIEHTOB B 9KOHOMUYECKHUX pacueTax.
[TapamiennbHOE TPOEKTUPOBAHHUE.
Cpennue 3HaYeHus1 U UX IPUMEHEHHE B CTATUCTHKE.
BekTopHoe 3aanne npsiMbIX U IJIOCKOCTEN B MPOCTPAHCTBE.
Crno)xeHrie rapMOHHYECKUX KOJIeOaHU .
I'paduueckoe penieHre ypaBHEHU U HEPABEHCTB.
[IpaBunbHBIE U MOTYNPABUIBHBIE MHOTOTPAHHUKH.
KoHnueckne ceueHus 1 uX NPUMEHEHHUE B TEXHUKE.
[Tonstue nuddepeHnmana 1 ero NPUIOKEHUS.
CxeMbl TOBTOPHBIX UCTIBITAaHWN bepHyIu.
HccnenoBanne ypaBHEHNN U HEPABEHCTB C IMTAPAMETPOM.

3. YCJOBUS PEAJIM3AIIMY YYEBHOM JTUCITUTIINHBI

3.1. TpeGoBaHusi K MHHUMAJIbHOMY MAaTEePHAJTbHO-TEXHHYECKOMY
o0ecrneYeHn 1o

Peanuzanus nporpaMMbl AUCIUIUIMHBI TpeOyeT HAIUYHUS y4eOHOTO KaOuHeTa.

OO6opynoBaHue y4eOHOTO KaOWHETa: CTeHAbl, yUeOHUKHU, HATJISIAHBIE TTOCOOUS,
MOJIEJIH, CITPABOYHBIC MaTePHUATBI.

Texauueckue cpeacTra 00yUeHUs: KOMITBIOTED, MMPOCKTOP, SKPaH, IPUHTED.

3.2. UudopmanmoHHoe odecnevyeHue
Nudopmanmonnoe  obecrieueHre  OOydeHUS  COJEPXKUT  TMEPEUYCHb
PEKOMEHJIyeMbIX  y4eOHbIX u3AaHuil, HTepHeT-pecypcoB, AOMOJIHUTEILHON
JUTEPaTypHl.
OcCHOBHbBIE HCTOYHUKH

1. bammakoB M.M. Maremarnka: yaeOHUK JIJIS CTY/I. YUPEKICHUN CPEI.
mpod. oopazoBanus. — M., 2017.

2. bammakoB M.U. MaremaTtuka. COOpHHK 3a/1a4 TpOGUILHON
HaIpaBJIECHHOCTH: y4e0. mocoOue ISl CTY/. YUPEKICHUN cpel. mpod.
obpazoBanus. — M., 2017.

3. bammakoB M.UM. MatemaTuka. 3amadnuk: yueb. mocobue st CTy/I.
yupexaeHuit cpen. npod. oobpazoBanus. — M., 2017.

4. bammakoB M.M. MaTtematuka. DIeKTPOHHBIA y4e0.-METO1. KOMIUIEKC JIJIst
CTY/. YUpexaeHuit cpea. npod. oopazoBanus. — M., 2017,

5. bammMakoB M.U. Anre6pa u Havasia aHanm3a, reometpus. 10 kimacc. — M.,
2017.
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JlonoJiHUTeIbHbIE HCTOYHUKHU
1. Duckpernas matemaruka/ C.A. Kanuenain, -M.:®opym,2013.
2. Marematuka :yue6./ C.I'. I'puropees, C.B. MBonbruna. -M.: Akagemusi, 2013.
3. CripaBouHuk 110 BeIciiei marematuke/ A.A. I'ycak, [.M. I'ycak, E.A.
bpuuukosa. -M.: TerpaCucremc, 2017.

Ilepeyens UHTEpHET-pecypcoB
1. www.fcior.edu.ru (MadopmanmoHsbie, TPEHUPOBOYHBIC U KOHTPOJIEHBIC
MaTepuabl).
2. www.school-collection.edu.ru (Eaunast KOJICKIIUU [EPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB).

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS YUEBHOI
T CTMILIAHBI

KOHTpOJII: J51 OOCHKa PC3yIbTaTOB OCBOCHUA y‘I€6HOﬁ JUCHHUIIIINHBI
OCYHCCTBIACTCA IIPCIIOAABATCIICEM B IIPOLICCCC ITPOBCACHUA IIPAKTHUCCKHUX 3aHHTHﬁ,
Ha60paTOpHI)IX pa60T, TCCTUPOBAHHA, a TaAKXKC B PC3YIILTATC BbIIIOJIHCHUA
O6yanOH_[I/IMI/ICH I/IHI[I/IBI/II[yaJ'IBHBIX SaﬂaHHﬁ, HpOeKTOB, HCCHCHOB&HHﬁ.

Pe3ynbpTaThl OOy4YeHUsI pacCKpbIBAIOTCSA Y€pe3 YCBOCHHBIC 3HAHUS U

NpUOOpPETEHHbIE YMEHUS, HAIIPABJICHHbIE HA TPUOOPETEHNE OOIINX KOMITETEHIIUM.

Pe3yabTaThl 00yuyeHus (mpeaMeTHbIe)
HAa YPOBHeE y4eOHBbIX JelCTBHH

DopMbI M METO/bI
KOHTPOJISI U OLIEHKHU
pe3yJabTaTOB 00yUYeHMSsI

BBenenue

O3HaKOMIIEHHE C POJIBIO MATEMATUKHU B HAayKe,
TEXHUKE, IKOHOMUKE, MH(DOpMamoHHBIX
TEXHOJIOTUAX M MPAKTUYECKOU EeATETbHOCTH.
O3HakOMIIEHHE C LESIMU U 33Jla4yaMu U3YYEeHUS
MaTeMaTuku npu ocBoeHuu npodeccuii CI10 u
cuenuainsHocteit CIIO.

Bxonnast KOHTpoOJIBHAS
pabota
Tekymunii KOHTPOJIb
(ycTHBIi1 ompoc,
NUCbMEHHBIE 3aJJaHNs)

AJI'EBPA

Pa3BuTne noHaATHS 0 YHUCIIE

Brinonnenue apudmeTnueckux JeHCTBUN HaT
YHCJIAMU, COYETasl YCTHBIE U TIUCbMEHHBIE TPUEMBI.
Haxoxaenue npuOImKeHHBIX 3HAUYSHUH BETMYHH 1
MOTPENTHOCTEH BHIYUCIICHHH (a0COIIOTHOM U

Haxoxnenue ommOok B mpeoOpa3oBaHUsIX U
BBIYHCIICHUSX (OTHOCUTCS KO BCEM ITyHKTaM
IIPOrpamMBl).

OTHOCHUTEIBHOI); CPABHEHHE YHUCIIOBBIX BBIPAXKEHUH.

Tekymui KOHTPOJIb
(ycTHBIi ompoc,
IIACbMEHHBIE 33JIaHMS,
KOHTPOJIbHast paboTa).

KopHu, crenenu, jorapugmsl

O3HaKOMJICHHE C TTIOHSITHEM KOpPHA n-u CTCIICHU,
CBOMCTBaAMH PaauKaJIOB M IIpaBUJIaMM CPABHCHUS

Texymuit KOHTPOJIb
(YCcTHBIN ompoc,



http://www.school-collection.edu.ru/

KOpPHEH.

DopMyJIMPOBAHUE ONPEAECIEHUS KOPHS U CBOMCTB
KOpHEW. BbIuncCiieHne U CpaBHEHUE KOPHEH,
BBINOJIHEHUE PUKUJIKY 3HAYCHUS KOPHSL.
[IpeobpazoBanue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHUMN, COJIEPKAIIMNX PATUKAIIBI.

Brimonnenue pacuetoB no popmyram, coaepikaium
paauKabl, OCYIECTBISAA HEOOXOUMBIE IMOACTAHOBKU
1 IpeoOpa3oBaHus.

Onpenenenre paBHOCUIBHOCTH BbIPAXKEHUH C
panukanamu. PelieHne nppalOHAIBHBIX YPABHEHHUIA.
O3HaKOMJIEHHE C IOHSITUEM CTEIIEHU C
JNEUCTBUTEIBHBIM I10Ka3aTEJIEM.

Haxoxenue 3HaueHnil CTENEHU, UCTIOJIb3Ys IIPU
HEO0OXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.
3anuchIBaHHE KOPHS N-il CTENEHU B BUE CTEIIEHHU C
JIpOOHBIM MOKa3aTeIeM U HA00OpOT.
DopMyIUPOBAHUE CBOWCTB CTENEHEN. BoruncieHue
CTEIEHEN C pallMOHAIBHBIM OKA3aTENEM,
BBITNOJIHEHWE MPUKHUJIKWA 3HAYCHUS CTCIICHH,
CpPaBHEHHE CTECIICHEM.

[IpeobpazoBaHue YUCIOBBIX U OYKBEHHBIX
BBIPAXKECHUH, COAEPKAILINUX CTENICHH, IPUMEHSIS
CBOMCTBA. PenieHne noka3arenbHbIX YPABHEHUM.
O3HakoOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTEIEHE!
IIPY BBIYKMCIIEHUU CPEHUX, NECJIEHUN OTPE3Ka B
«30JI0TOM CeueHUum». Pelienue

IPUKJIAJIHBIX 33]1a4 Ha CJIO0KHbIEC MPOLEHTHI.

MUChMEHHBIC 3aJaHMs,
KOHTpOJIbHAs paboTa).

IIpeoOpa3zoBanue ajredOpandecKMX BhIPAKECHUN

Brinonnenue npeodpa3oBaHUil BEIpaKEHUH,
npuMeHeHue (GopmyJl, CBA3aHHBIX CO CBOMCTBaAMU
cTeneHeu u iorapudmos.

Omnpenenenne o0aacTy JOMYCTUMBIX 3HAYEHUIN
JorapuMuuecKoro Belpaxenus. Pemenue
JorapuMHUUECKUX YpaBHEHH.

Tekymunii KOHTPOJIb
(ycTHBIi1 ompoc,
NUCbMEHHBIE 3aJIaHNs)

OCHOBBI TPUTTOHOMETPHUHA

OCHOBHbBIC MOHATHUSA

N3yyeHnne paainaHHOro METO1a U3MEPEHUS YTJIOB
BpAIIIEHUS U UX CBSI3U C IPalyCHOM MEPOM.
N3ob6pakeHue yrioB BpalleHUs Ha OKPY>KHOCTH,
COOTHECEHUE BEJIMYMHBI yTJIA C €r0 PACHOJIOKEHUEM.
DOopMyJIIMPOBAHUE OTIPEACIICHUN
TPUTOHOMETPUUECKHUX (DYHKITHIA

JUISL YIJI0B TIOBOPOTA U OCTPBIX YTJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U O0BSICHEHUE UX
B3aMMOCBSI3H.

Texkymui KOHTPOJIb
(ycTHBIi1 ompoc,
NUCbMEHHbIE 3aJIaHNs)
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OcHOBHbIE TPUTOHOMETPHYECKHE TOXKAECTBA

[IprMeHeHnEe OCHOBHBIX TPUTOHOMETPUYECKUX
TOXJIECTB JJIS1 BBIYUCIICHUS 3HAYCHU N
TPUTOHOMETPHIECKUX (DYHKITHI MO OTHON U3 HHX.

Texylmuit KOHTPOJIb
(ycTHBIi1 ompoc,
MIMCbMEHHBIE 33JIaHMS])

IIpeoOpa3zoBanus mpocTeMIIAX
TPUTOHOMETPUYECKHUX BbIPAKEHU I

N3yueHnne oCHOBHBIX (pOPMYIT TPUTOHOMETPUHU:
(bopMyJIbI CIIOKEHUS, YABOCHHUS, PE0Opa30BaHUS
CYMMbI TPUTOHOMETPUUECKUX (PYHKIIHI B
IIPOU3BENCHUE U TPOU3BEICHUS B CYMMY U
PUMEHEHHUE TIPU BBIYUCIEHUN 3HAUCHUS
TPUTOHOMETPHUUECKOTO BBIPAXKEHHUSI YIIPOLIEHUS €TO0.
O3HaKOMIIEHHE CO CBOMICTBAMU CUMMETPUU TOUYEK HA
€MHUYHON OKPY>XKHOCTH U IPUMEHEHUE UX JJIs
BbIBOJIAa ()OPMYJI PUBEICHHUSI.

Texymuit KOHTPOJIb
(YCTHBIN ompoc,
MUCbMEHHBIE 3a]IaHNs)

HpOCTGfIIﬂHC TPUTOHOMETPUICCKHUE YPABHCHUA U
HepaeeHncmea

Pemenue mo ¢gopMynam u TPUTOHOMETPUIECKOMY

KpyTy NPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[Ipumenenne oOUIMX METOIOB PEUICHHS YpaBHEHUIA
(mpuBeneHUE K JTMHEHHOMY, KBaAPAaTHOMY, METO
pa3I0XKEeHUsI HA MHOXKUTEIIH, 3a-MEHbI IEPEMEHHON )
IIPU PELIECHUU TPUTOHOMETPUYECKUX YPABHEHUMN.
YMeHue oTMedaTh Ha Kpyre peleHus MpOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

Tekymmi KOHTPOJIb
(YycTHBIN ompoc,
MUCHMEHHBIE 3a]IaHNs)

APKCHHYC, aPKKOCHHYC, APKTAHI€HC YMCJIa

O3HakOMIIEHHE C MOHSATUEM OOpPATHBIX
TPUTOHOMETPUUYECKUX (PYHKIIHI.

N3yyenue onpeneneHui apkCUHyca, apKKOCHUHYCAa,
apKTaHTeHca 4rcia, opMyITHpOBaHUE UX,
N300pakeHHe Ha €AMHUYHONW OKPYKHOCTH,
OPUMEHEHHUE NPH PEILICHUH YPaBHEHUM.

Tekymunii KOHTPOJIb
(ycTHBII ompoc ,
NMCbMEHHBIE 3aJJaHus,
KOHTPOJIbHast paboTa)

®YHKIIMHA, UX CBOMCTBA U TPA®UKH

Dyukuuu. IoHssTHE 0 HENPEPBHIBHOCTH (PYHKIUH

O3HAKOMIICHHE C TTOHATHEM TIEPEMEHHOM, TpUMepamMu
3aBUCUMOCTEH MKy IEPEMEHHBIMH.
O3HaKOMIICHHE C TTOHATHEM TpaduKa, onpeaecHue
MPUHAJICKHOCTH TOYKH rpaduKy QyHKIIHH.
Omnpenenenue o GopMysie MPOCTEHTIICH
3aBUCUMOCTH, BU/Ia €e rpaduka. Beipakenue mo
dbopmMyIie 0HOM TEpEeMEHHON Yepes3 IpyTrue.
O3HakoMIICHHE C ompeesieHneM (DyHKITIH,
(dopMynupoBaHuE €ro.

Haxoxnenne o6macTu onpeaeneHus 1 001acTu
3Ha4YeHUHN (QYHKIUU.

Tekymui KOHTPOJIb
(ycTHBIH ompoc ,
NUCbMEHHbIE 3aJIaHNs)

CaoiicTtBa pynkuuu. I'paduueckasn

27




uHTepnperauus. [Ipumepsl
(GYHKUMOHAIBHBIX 3aBUCUMOCTEN B peajibHbIX
npoueccax u siBJIeHUusIX

O3HakOMJICHHE C TpUMepaMH (PYHKIIMOHATbHBIX
3aBHCUMOCTEMN B PEAIBHBIX MPOLIECCAX U3 CMEKHBIX
JUCLUTLINH.

O3HaKOMIIEHHE C JOKA3aTEJIbHBIMU PACCYKIACHUAMU
HEKOTOPBIX CBOMCTB JIMHEWHOW U KBAIPaTUYHOU
byHKIUH, TPOBEACHUE UCCIICIOBAHMS JTMHEHHOM,
KYCOYHO-JIMHEHHOM, TpOOHO-TMHEHHOM U
KBaIpaTUYHON (PYHKIUH, MOCTPOCHHUE UX Tpa(PUKOB.
[TocTpoenue u yTeHue

rpadukoB pyukuuii. UccnenoBanue GyHKIUU.
Cocrapnenue BU10B GyHKIIMIA 110 JAHHOMY YCIIOBHUIO,
peleHne 3a1a4 Ha SKCTPEMYM.

Brinosnenue npeoOpazoBaHuii rpaguka GyHKIIHH.

Tekymunii KOHTPOJIb
(ycTHBIi1 ompoc,
MMCbMEHHBIE 3aJIaHMUS)

OoOpaTtHble QyHKIIUU

N3ydenue nouamus oopamuoti hynkyuu,
onpeodenexue U0a U nocmpoeHue 2paghuka oopamuou
@dyHKyuu, Haxodcoenue ee ooracmu

onpedenenus u obnacmu 3navenuti. llpumenenue
CBOMCTB (DYHKIIHMI MPU UCCIIEAOBAHUY YPaBHEHUN U
pEIICHUH 33724 Ha SKCTPEMYM.

O3HaKOMJICHHE C MOHSTUEM CJI0KHOU (DYHKIIUH.

Tekymuniit KOHTPOJIb
(ycTHBIi1 ompoc,
NIMCBMEHHBIE 3aJJaHus,
KOHTpOJIbHAsI paboTa)

CreneHnnble, moKa3aTejbHbIe, Jorapupmudeckue u
TPUTOHOMeTPUYecKHe (PYHKIMH.
OoOpaTHble TPUTrOHOMETPUYECKHE PYHKIUH

Brluucnenue 3Ha4yeHuil PyHKIUN 10 3HAYEHUIO
apryMeHTa.

Onpenenenre NoJ0KEHUs TOUYKU Ha Tpaduke 1o ee
KOOpJAWHATaM U Ha00O0POT.

Ncnionbp3oBanue CBONCTB (DYHKIIUI 1711 CPaBHEHUS
3HAUYCHUN CTETICHE! 1 Jorapu(pMOB.

[TocTpoenue rpad kOB CTENIEHHBIX U
norapuMuuecKknx QyHKIIHA.

Pemenue nokazareabHbIX U JOTapUPMHUUECKUX
ypaBHEHUI U HEPABEHCTB IO U3BECTHBIM AJITOPUTMAM.
O3HaKOMIIEHHE C MTOHSTUEM HEMPEPHIBHON
nepuoaudyeckoi GpyHkuuu, GopMyIupoBaHUE CBOWCTB
CHUHYyCa M KOCHHYCa, TOCTPOEHUE UX

rpauKoB.

O3HakOMIIEHHE C MOHSATUEM FAPMOHUYECKHUX
KoJieOaHMil ¥ MpuMepaMu TAPMOHUYECKHUX KOIeOaHmit
U1 OIIMCAHUS MTPOLIECCOB B (PU3UKE

U IpYTUX 00JIACTSAX 3HAHUA.

O3HaKOMJIEHHE C MMOHSATUEM Pa3pbIBHOM

Tekymunii KOHTPOJIb
(ycTHBIi1 ompoc,
MICHbMEHHBIC 3aJIaHHS)
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NEPUOANYECKON (PYHKIMH, (POPMYITUPOBAHHE CBOMCTB
TAHI'€HCA U KOTAHT€HCA, IOCTPOEHUE UX

rpaduKoB.

[Ipumenenne cBOMCTB PyHKIMIA 1151 CpAaBHEHUS
3HAYEHUW TPUTOHOMETPUUECKUX (PYHKIIUH, peieHus
TPUTOHOMETPUYECKUX YPABHEHUM.

Ilocmpoenue epaghuxos oopammwvix
MPUSOHOMEMPULECKUX PYHKYUL U onpedeneHue no
epagpuxam ux ceovicms.

BrinosiHenne npeoOpa3zoBaHus rpauKoOB.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlocaenoBaTe/ IbHOCTH

O3HaKOMJICHHE C TIOHATUEM YHUCJIOBOMN
MOCJICZI0BATEILHOCTH, CIIOCO0AaMU ¢ 3a/1aHus,
BBIYHCJICHUSMH €€ YWICHOB.

O3HnaxomaeHue ¢ nNoHsmuem npeoend
nOCe008aAMENbHOCU.

O3HaKOMJICHHE C BBIYHCICHHEM CyMMBI
OCCKOHEYHOI0 YMCIIOBOTO pPsifia Ha IpUMepe
BBIUMCIICHHSI CYMMBI OECKOHEUHO yOBIBaOIIEH
TC€OMETPHUYECKOHN TPOTPECCHH.

Pemenwue 3ana4y Ha nmpuMeHeHHE (POPMYITBI CyMMBI
OECKOHEYHO yOBIBAIOIIECH reOMETPUIECKON
IPOTPECCHUH.

Tekymunii KOHTPOJIb
(ycTHBIi1 ompoc,
NUCbMEHHBIE 33]IaHNs)

IIpou3BoaHasi M ee IPUMEHECHHUE

O3HaKOMJICHHE C TIOHSITUEM MPOU3BOHOM.

N3ydenue u hopmynpoBaHue €€ MEXaHUUECKOTO 1
reOMETPUYECKOT0 CMBICIIA, U3YUYCHHUE aITOPUTMA
BBIYMCIICHUSI IPOU3BOJHON HA TPUMEPE BHIYUCIICHUS
MTHOBEHHOM CKOPOCTH M YTJIOBOTO KO3 uimeHTa
KacaTeJIbHOM.

CocraBnenue ypaBHEHHs KacaTeIbHOU B OOIIEM BHUJIE.
YcBoenue mpaBui nudpepeHIpoBanns, TAOIHUIIbI
MIPOU3BOIHBIX DJIEMEHTAPHBIX (YYHKIIUA, MPUMEHEHUE
st nupdepeHTpoBaHus

(YHKIMI, COCTaBIEHUS! ypaBHEHUS KacaTeNIbHOI.
N3ydenue TeopeM o CBSI3M CBOMCTB (PYHKIIUU U
POU3BOIHOM, (HOPMYJTUPOBKA UX.

[IpoBeneHune ¢ MOMOIIBIO TTPOU3BOJHOU
ucciaeaoBaHus GyHKINMH, 3aJJaHHON (OPMYIIOM.
YcraHoBiieHUE CBS3U CBOMCTB (DYHKITUHU U
MIPOU3BOIHOM 10 MX rpaduKam.

[IpumeHeHne MpON3BOIHOM IS PEIICHUS 3a7a4 Ha
HaXO0XXJIEHNE HAauOOJIBIIETO, HANMEHBIIETO 3HAYCHUS
Y Ha HaXOXJEHUE IKCTPEMYyMa.

Tekymunii KOHTPOJIb
(ycTHBIiI ompoc,
MMCbMEHHbIE 3aJJaHus,
KOHTPOJIbHAs paboTa)

IlepBooOpa3Hasi M HHTErpaJ
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O3HakoMJIEHHE C TIOHSATHEM UHTErpaja u
IepBOOOPA3HOIA.

W3ydenue npasuiia BBIYUCICHUS IEPBOOOPA3HOIL U
teopeMbl HetoTona— JleliOHuIa.

Pemenue 3aay Ha cBA3b epBOOOpa3HOIL U ee
MPOU3BOJTHOM, BEIYUCIICHHIE TIEPBOOOPA3HOM JIIsI
TaHHOW (YHKITHH.

Penrenune 3a1a4 Ha NpUMEHEHHE UHTETpaa Jis
BBIUMCIICHUS] PU3UUECKUX BEITMYMH M TUIOIIAJICH.

Texylmuit KOHTPOJIb
(YycTHBIN ompoc,
MMCbMEHHbIE 3aJJaHus,
KOHTPOJIbHAst paboTa)

YPABHEHUA U HEPABEHCTBA

YpaBHeHUS U CUCTEMbI YPABHEHUH
HepaBeHcTBa M cHCTEMbI HEPABEHCTB € IBYMSI
nepeMeHHbIMHU

O3HaKOMJIEHHE C IPOCTEUIINMU CBEICHUSIMU O
KOPHSIX aJIreOpanyecKuX ypaBHEHUH, MOHATUSIMHU
WCCIICIOBAHNS YPABHEHUN U CHCTEM

YpPaBHECHUM.

N3ydenune Teopun paBHOCUIBHOCTH YPABHEHHM U €€
npuMeHeHus. [IoBTopeHune 3anvcu pemeHns
CTaHJIapTHBIX YPaBHEHU, IPUEMOB IPe0Opa30BaHuUs
YPaBHEHMU I CBEACHUSA K CTAHAAPTHOMY
YPaBHEHHIO.

Pemenne panMoHaNbHBIX, UPPALMOHAIBHBIX,
[I0OKA3aTEJIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUHN U
CUCTEM.

Hcnonb3oBanue CBOMCTB U rpauKoB GyHKIMMA 7151
pelieHust ypaBHeHuil. [loBTOpeHre 0CHOBHBIX
IIPUEMOB PELLICHHS CUCTEM.

Pemenne ypaBHEHUI ¢ MPUMEHEHUEM BCEX NPUEMOB
(pa3noxeHus Ha MHOKHUTEIU, BBEJICHNS HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKH, IPa)uyECKOro METO/a).
Pemenue cucrteMm ypaBHEHUH C IPUMEHEHUEM
Pa3IUYHBIX CIIOCOOOB.

O3HakoOMIJIEHHE ¢ OOIIMMH BOTIPOCAMH PEIICHUS
HEPABEHCTB U UCIOJB30BaHUE CBOMCTB U IpauKOB
(GYHKIMI pU pelieHnH HEPABEHCTB.

Pemenue HEpaBEHCTB U CUCTEM HEPABEHCTB C
MPUMEHEHHUEM PA3IUYHBIX CIIOCOOO0B.

[IpruMeHeHne MaTeMaTHYECKUX METOIOB JUJISl PELIEHUS
coJiepKaTeNbHbIX 3a/1a4 U3 Pa3IMYHbIX 00sacTen
HayKH U NPAKTUKHU. THTEepnpeTHpOBaHnEe pe3yIbTaTOB
C YYETOM pEAJIbHBIX OTPAaHUYECHUM.

Tekymunii KOHTPOJIb
(ycTHBIi1 ompoc,
NUCbMEHHBIE 33]JaHNs)

3JJEMEHTHBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEHN U

CTATUCTHUKH

OcHOBHbBIE TIOHATHS KOMﬁI/IHaTOpHKH

N3yuenune mpaBuia KOMOMHATOPUKY U TPUMEHEHUE

Texkymmi KOHTPOJIb
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IPU pelIeHUN KOMOMHATOPHBIX 3a7ad.

Pemennie KOMOMHATOPHBIX 3a/1a4 METOAOM Iiepedopa
U 110 IIPaBUITy YMHOKEHHUSI.

O3HakOMJICHHE C TOHATUAMHA KOMOUHATOPHKHU:
pa3MELIEHUAMH, COYETAHUSIMU, IEPECTAHOBKAMU U
dopMynaMu Al UX BEIYUCITICHHS.

OObsicHEeHNE U IPUMEHEHUE (POPMYJT JIJIsl BBIYMCIICHUS
pa3MeIleHN, IEPECTAHOBOK M COYETAaHUI NpU
pelIeHnN 3a1ad.

O3znHakomienue ¢ 6uHomMmoM HbroToHA 1
TpeyroiabHukoMm [lackans.

Pemenue npakTu4eckux 3ajad ¢ UCHOJIb30BAaHUEM
HNOHATUN U MPaBUII KOMOWHATOPUKH.

(YCTHBIH ompoc ,
MUCHhMEHHBIC 3a[aHMs,
KOHTpOJIbHast paboTa)

JJIeMEHThI TEOPHUH BEPOSATHOCTE

N3ydeHne Ki1accuuecKkoro OnpeacsIeHUsI BEPOSATHOCTH,
CBOKWCTB BEPOSITHOCTH, TEOPEMBI O CyMME
BEPOSATHOCTEM.

PaccmoTpenue npumMepoB BEIYMCIEHUS BEPOSATHOCTEM.
Pemenne

3a/1a4 Ha BBIUYUCIICHUE BEPOSITHOCTEN COOBITUM.

Tekymunii KOHTPOJIb
(ycTHBIi ompoc,
MMCbMEHHBIE 3aJJaHus,
KOHTPOJIbHAs paboTa)

IIpencraBienne JaHHBIX (TA0JULBI, AMATPAMMBbI,
rpauku)

O3HaKOMJIEHHE C IPECTaBICHUEM YUCIIOBBIX TaHHBIX
U UX XapaKTepPUCTUKAMH.

Pelenune mpakTuyeckux 3a1ad Ha 00paboOTKy
YHCIIOBBIX IAHHBIX, BEIYUCICHUE UX XapaKTEPUCTHK.

Tekymmi KOHTPOJIb
(ycTHBIN ompoc,
NUCbMEHHBIE 3aJJaHNs)

I'EOMETPUA

IIpsiMmble ¥ MJIOCKOCTH B MPOCTPAHCTBE

DopMyIMpPOBKa U NIPUBEJACHHUE JOKA3ATEIbCTB
IIPU3HAKOB B3aMMHOI'0 PACIIOJI0KEHUS IPSMBIX U
I0cKocTer. PacriozHaBaHue Ha yepTexax U MOJEIAX
PAa3IMYHBIX CIIy4aeB B3aMMHOIO PACIIOIOKEHUS
MPAMBIX U IJIOCKOCTEMN, apIyMEHTUPOBAHUE CBOUX
CYXKIICHUH.

DopMyIUPOBAHUE ONIPEAECTCHNM, TPU3HAKOB U
CBOWCTB NMapajuieJIbHBIX U NEPIICHANKYJIIIPHBIX
IIJIOCKOCTEM, ABYTPAHHBIX U JIMHEHMHBIX

YTJIOB.

BrinonHeHne mocTpoeHus yrioB MEXAY MPSIMBIMH,
MPSMON U TIJIOCKOCTBIO, MEXY TIIIOCKOCTSIMU 110
ONMCAHUIO U PACIIO3HABAHUE UX

HA MOJEJSX.

[IprmMeHeHne NPU3HAKOB U CBOWCTB PACIIONIOKECHUS
MNPAMBIX U TJIOCKOCTEN MIPU PELICHUH 33/1a4.
N300pakeHne Ha pUCYHKAX U KOHCTPYUPOBAHUE HA
MOJIEJISIX EPIEHIUKYJISIPOB U HAKJIIOHHBIX K

Tekymmi KOHTPOJIb
(ycTHBIN ompoc,
MACbMEHHBIE 33JIaHMS,
KOHTPOJIbHAast paboTa)

31



IUIOCKOCTH, IIPSIMBIX, APAJIJICIIBHBIX
IUIOCKOCTEH, YTII0B MEXKY IPSIMOU U IIJIOCKOCTBIO 1
000CHOBaHUE TIOCTPOEHUSI.

Pemenue 3a1ay Ha BEIYMCIIEHUE TEOMETPUIECKHUX
BeJMYMH. ONUCBHIBAaHUE PACCTOSTHUSA OT TOUYKHU J0
IJIOCKOCTH, OT HPSIMOM 10 INIOCKOCTH, MEXKIY
IJIOCKOCTSAMH, MEXAY CKPELIUBAIOIIUMUCS NPSIMBIMH,
MEX/1y TPOU3BOJIBHBIMU (PUTYPAMHU B TPOCTPAHCTBE.
@OopMyJIMPOBAHHE U TOKA3BIBAHUE OCHOBHBIX TEOPEM
O pacCcTOsHUAX (TEOPEM CYIIECTBOBAHMSI, CBOICTBA).
N300paxeHne Ha 4yepTexKax U MOJEIIAX PACCTOSIHUS U
000CHOBaHUE CBOMX CyxaAeHUl. Onpenenenue u
BBIYHUCJICHUE PACCTOSHUN B IIPOCTPAHCTBE.
[Ipumenenue popMyI U TEOPEM IIIAHUMETPUU AJIS
pelieHus 3a1ay.

O3HaKOMIIEHHE C MTOHATUEM NAPAJLIEIBHOTO
MIPOEKTUPOBAHUS U €0 CBOMCTBAMM.
Dopmynuposanue meopemuvl 0 nIOUAOU
OpPMO20HANLHOU NPOEKYUU MHO20Y2O0JIbHUKA.
[IpumeHeHune Teopuu 1uisi 00OCHOBAHMS OCTPOCHUM U
BBIYMCIICHUAN.

ApPryMEHTUPOBAHHUE CBOMX CYKIECHUN O B3aUMHOM
PacroJI0KEHUH MPOCTPAHCTBEHHBIX (PUTYP.

MHOrorpaHHuKH

Onucanue u XapakTepUCTUKa pa3InYHbIX BUIOB
MHOTOI'PaHHUKOB, MIEPEYUCIICHUE UX JIIEMEHTOB U
CBOWCTB.

N3o0pakeHre MHOTOIPAHHUKOB U BHITIOJIHEHUE
MOCTPOCHUS HAa U300PAKEHUSIX U MOJIEIISX
MHOTOTPAaHHUKOB.

Brruncnenne TMHEWHBIX 3JIEMEHTOB U YTJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYpALIHSIX,
apryMEHTHUPOBAHUE CBOUX CYXICHHM.
XapakTepucTuka U N300paKeHHNE CEUCHUS, PA3BEPTKH
MHOTOTPAaHHUKOB, BBIYMCIICHUE TIIOIIAAEH
IMOBEPXHOCTEMN.

[TocTpoenue mpocTelux ceueHud Kyoa, MpUu3Mbl,
nupamusl. [Ipumenenue (hakToB U CBEICHUI U3
IJTAHUMETPHH.

O3HakOMJIEHHE C BUJAMH CHMMETPUN B
IPOCTPAHCTBE, (HOPMYIUPOBAHUE ONIPEACIICHUN U
CBOMCTB. XapaKTEPUCTUKA CUMMETPUH TEI
8paweHusi U MHO202PAHHUKOS.

[IprmeHeHne CBOMCTB CUMMETPHH MPH PELICHUH
3aaad.

Hcnonb3oBanue NpuoOpEeTEHHBIX 3HAHUM JIJ1s

Tekymmi KOHTPOJIb
(ycTHBIN ompoc,
NUCbMEHHBIE 3aJIaHNs)
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HCCIICA0BAaHNA U MOACIUPOBAHNA HECIIOKHBIX 3aJa4.
I/I306pa}KeHI/I€ OCHOBHBIX MHOTOI'PAaHHHUKOB U
BBIIIOJJTHCHUC PHUCYHKOB I10 YCIIOBUAM 3d/1a4.

Tenau IMOBCPXHOCTH BpalllCHUS

O3HakOMIIEHHE C BUJIaMH TE€Jl BpPAllCHHUS,
(bopMyIpOBaHHE UX ONPEICICHUI U CBOWCTB.
DopMyIUPOBAHUE TEOPEM O CEUCHUU IIApa
IUTIOCKOCTBIO M TNIOCKOCTH, KacaTeIbHOU K cdepe.
XapakTepucTuka U U300pakeHHe TeJl BpalleHus, UX
pPa3BEPTKH, CEUCHUS.

Pemenue 3aa4 Ha MOCTPOCHUE CEYEHUI, BBIYUCIICHUE
IUTAH, PACCTOSTHUM, YIJIOB, Iuiomaneu. [Iposenenne
JIOKA3aTENbHBIX PACCYKICHUN IIPU PELICHUU 3a/1a4.
[IprmeHeHne CBOMCTB CAMMETPHM IPH PELICHUH
3a/1a4 Ha TeJia BpaIlleHHs, KOMOUHAIIUIO TEJ.
N300pakeHre OCHOBHBIX KPYIJIBIX TEJ U BHIIIOJIHEHUE
PHUCYHKA IO YCIOBHIO 3aJa4H.

Tekymunii KOHTPOJIb
(ycTHBIi ompoc,
IIACbMEHHBIE 33]IaHMS,
KOHTpOJIbHAs paboTa)

I/I3MepeH1/m B I¢OMCTPUH

O3HakOMJIEHHE C TOHATUSIMH ILJIOLIAAN U 00bEMa,
aKCHOMaMH U CBOVCTBAMHM.

Pemenue 3a/1ay Ha BBIYMCIEHUE TUIOLIAIEH INTIOCKUX
Guryp ¢ npuUMEeHEHHEM COOTBETCTBYIOIIUX (POPMYT U
(aKkTOB U3 TUIAHUMETPUHU.

N3ydenue TeopeM O BBIUUCICHUH 00bEMOB
IIPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a1a4 Ha
npuMeHeHue GopMyJl BEIUUCIEHUSI 00bEMOB.
N3yuenue hopmya A BBIYUCIECHUS TUIOIIaAeH
MOBEPXHOCTEH MHOTOIPAHHUKOB U TEJl BpaIICHUS.
O3HaKOMJIEHHE C METOJOM BBIUYHCIICHHS TUIOLIAIN
MOBEPXHOCTHU CHEPBHI.

Pemenue 3a1a4 Ha BBIYMCIIEHNE TUIOIIAAEH
NOBEPXHOCTH NPOCTPAHCTBEHHBIX TEJ.

Tekymui KOHTPOJIb
(YycTHBIH ompoc,
MUCHMEHHBIE 3a]IaHNs)

KoopanHaTsl u BEKTOPBI

O3HakoMIIEHHE C MTOHATUEM BekTopa. M3yueHnue
JNEKapTOBOW CUCTEMBI KOOPIAMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHUE 110 3aJTaHHBIM KOOpAWHATAM TOYEK U
IIJIOCKOCTEM, HAX0XKICHUE KOOPAUHAT TOYEK.
HaxoxeHnue ypaBHEHHUI OKpYXHOCTH, c(ephl,
IJIOCKOCTH. BpIunciieHrne pacCTOTHUN MEX Iy
TOYKAMMU.

N3yyeHne CBONCTB BEKTOPHBIX BEJIMYUH, IIPABUII
Pa30KeHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
[IpaBUJI HaXO0XKACHUS KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, ITPABUJI JEUCTBUN C BEKTOPAMU,
3aJJaHHBIMU KOOpAUHATAMH.

[IprMeHeHre TEOpUHU IPU PEIICHUH 33/1a4 Ha

Tekymmi KOHTPOJIb
(ycTHBIN ompoc,
MUChbMEHHBIE 3aJIaHMS,
KOHTPOJIbHAsE padoTa)




NENCTBUS C BEKTOPAMH.

N3yueHune CKamsIpHOTo NPOU3BEACHHUS BEKTOPOB,
BEKTOPHOT'O YPABHEHMSI IPSMOM U IIJIOCKOCTH.
IIprMeHnenre Teopun Ipyu PEeIICHUH 3a/1a49 Ha
JEUCTBUSA C BEKTOPAMH, KOOPAUHATHBIN METO,
IIPUMEHEHUE BEKTOPOB JUJISI BBIYMCIICHUS BETUINH
YIJIOB Y PACCTOSIHUM.

O3HaKOMIIEHHE C JOKA3aTeJIbCTBAMHU TEOPEM
CTEPEOMETPHUH O B3AMMHOM PACIIOJIOKEHUU IPSIMBIX U
IUIOCKOCTEH € UCIIOJIb30BAHUEM BEKTOPOB.
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®OH/J OLUEHOYHbIX CPEJACTB
JUTSI TIPOBEICHUS TEKYIIEH ¥ TIPOMEXYTOYHOM aTTeCTAIlUN
10 JTUCILIUILIAHE
I11.01 MaremaTtuka
CreuunansHocTth 35.02.15 Kunosorus

KBanmudukanus (cTeneHp) BHITyCKHUKA

Kwunosor

Kupos 2023

MpunoxeHune
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1. Onucanne Ha3HAYeHHsI (POH/IA OLIEHOYHBIX CPEACTB

Hacrosmuit dona omnenounsix cpeacts (POC) BxoauT B cocTaB pabouei
nporpammbl  auctuiuiiabl - BJ[.04 Marematuka W mOpenHa3HAuYe€H s OLEHKH
IUTAHUPYEMBIX  pe3yJbTaTOB OOYy4YeHHs XapaKTepu3ylmux (popMupoBaHue U
OCBOCHHME KOMIIETCHIIUH.

®OC BximodaeT B ceOsl OLIEHOYHbIE MaTepuaibl JJIsl MPOBEACHUS TEKyIIeH U
MIPOMEKYTOUYHOM aTTECTAIIHH.

®OC pazpaboTaH HA OCHOBAHUU:

1. denepanbHOTO TOCYJAPCTBEHHOTO OOpPa30BATEIBHOTO CTaHAApTa CPETHETO
obmiero o6pazoanusi ot 17.05.2012r. Ne 413 (B pen. IlpuxazoB MuHoOpHayku
Poccum ot 29.12.2014 N 1645, or 31.12.2015 N 1578, or 29.06.2017 Ne
613,ITpukazoB Munnpocsenienus Poccun ot 24.09.2020 Ne519, ot 11.12.2020 Ne
712)

2. ®enepa’dbHOr0 TOCYAAPCTBEHHOTO OOpa30BaTENBLHOTO CTaHJAapTa CpPEIHEro
npodeccuoHalbHOTO o0Opa3oBaHus 10 crenranbHocTH 35.02.15 Kunomorwus,
yTBepKJIeHHOTO TiprKkazoM Munoopuayku Poccun ot 07.05.2014 N 464.

3. YuebHoro miana mo cnenuanbHOocTH 35.02.15 Kwunomorus, yTBep:KaeHHOTO
18.04.2023 roga (mporokost Ne 5),

2. Llenb 1 nhaHupyemblie pe3ynbTaTbl 0CBOEHUA AUCLUNAUHDI:

Kon HaumenoBanue pe3yabTata 00yueHust
O0mme KoOMNeTeHNH
OK 1. [loHMMAaTh CYITHOCTh U COLIMAIbHYIO 3HAYUMOCTb CBOEH Oyayiiein
npodeccuu, MposiBISATh K HEW YCTOMYMBBIA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JCSTEIBHOCTD, BBIOMPATH

TUTIOBBIE ~ METOJbI  pelieHus: NpodecCHOHAIbHBIX  3ajad,
OIICHUBATh X d()PEKTUBHOCTH U KAYECTBO.

OK 3. [[pyHUMaTh peleHusT B CTAaHJAPTHBIX W HECTaHAAPTHBIX
CUTYyallMsX U HECTH 332 HUX OTBETCTBEHHOCT.

OK 4. OcyliecTBIATh MOUCK W HCIOJb30BaHHE  HMH(POPMALINH,
HEO00XO0IUMOMI IS 3 PeKTUBHOTO BBIITOJTHEHUS
MpodeCCUOHANIBHBIX 3aJ1ayu, MTPOPECCUOHATLHOTO U JIMYHOCTHOTO

a3BUTHSL.

OK S. Hcnonb30BaTh nH(OPMAITMOHHO-KOMMYHHUKAITHOHHBIE
TEXHOJOTHH B TPO(HECCHOHATILHON JeSITEIbHOCTH.

OK 6. PaGoTath B KOJUIEKTHBE W KOMaHJe, d(D(PEKTUBHO OOMIATHCS C
KOJUIETaMHU, PYKOBOJICTBOM, TOTPEOUTEIISIMH.

OK 7. bpath Ha ce0sd OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMAaHbI
(Mo TUMHEHHBIX ), PE3YJITAT BBIOJHEHUS 3a/IaHU.

OK 8. CaMOCTOSITENIPHO OMNPEAeNATh 3aJadud  ITPOPECCUOHATBHOTO U

JIMIYHOCTHOTO Pa3BUTHA, 3aHUMAaTbCs CaMOO6paSOBaHI/I€M,
OCO3HAHHO IINIAHWPOBATH MMOBLIIICHUC KBaJII/I(I)I/IKaHI/II/I.
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OK 9.

OpHEHTHPOBATbCS B YCIOBUAX YaCTOH CMEHbI
npodecCHOHANbHOM IeSITEIbHOCTH.

TEXHOJIOTUN

B

3. 3axanus AJ1s1 TEKyLIEero KOHTPOJIst
YCTHBIHN OIMPOC, MUCbMEHHBIE 331aHNs, KOHTPOJIbHAs paboTa.

4. 3axanus AJ1s1 MPOMEKYTOYHOI0 KOHTPOJIA (JK3aMeH) BO 2 cemecTpe.
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1. HacnopT KOMIUICKTA KOHTPOJIBbHO-OIICHOYHBIX CPEACTB

B pesynbrare

aTTeCTallMM 1O Yy4eOHOW JAUCIUILINHE

OCYHICCTBIIACTCA

KOMIIJICKCHAsA

poBepKa

CJICTYIOITUX

MNpCAMCTHBIXPC3YJIbTATOB o6yquH51, a TaxKKC JHHaMHKa Q)OpMHpOBaHI/IH JJUIHOCTHBIX MW MCTAIIPCAMCTHBIX PC3YJIbTATOB

o0yueHus

Ne Pe3ynbTaTbl 06y4yeHUs MokasaTtenun oueHKU pesynbrarta ®dopmbl

oueHUBaHUA

OP1 | ChopMMpPOBaAHHOCTb MPEACTABAEHUIA O MaTEMaTUKEe KaK 4acTu MupoBoi | ObbACHEHWE poanM M MecTa maTteMaTuku B | OueHKa
KY/IbTYPbl U MecTe mMaTeMaTUKU B COBPEMEHHOM UMBMUAM3ALMU, cnocobax | COBPEMEHHOM UMBUIN3ALNMN. OnucaHue | MbICAUTENbHBIX
OMMCaHUA ABNEHUI peasibHOro MMPA HA MATEMATUYECKOM fA3bIKE ABNEHUM peasnibHOro mumpa Ha | onepayui

MaTeMaTMYECKOM A3bIKeE.

OP 2 | CopMMpPOBaAHHOCTb NPEACTaBNEHUA O MaTeMaTUYEeCKUX MOHATUAX KaK | ObbACHEeHMe  3HadyeHMs  MaTemaTuyeckol | OueHKa
BaXKHEMLIMX MaTEMATUYECKMX MOAEeNAX, MNO3BOJIAIOWMX ONUCbIBaTb W | HAYKM ANA pelleHMA 3a4a4y, BO3HUKAOWMX B | MbICAUTENbHbIX
M3yyaTb pasHble MpPoLEeccbl W ABAEHWUA; MOHMMAHWE BO3MOXKHOCTM | TEOPUM M NPAKTUKE; LWMPOTY U B TO XKe Bpemsa | onepauum
AKCMOMATUYECKOTo NOCTPOEHMA MaTeMaTUYECKUX TEOPUIA OrpaHNYEeHHOCTb NpPUMEHeHMUA

MATEMATMYECKMX METOAOB K aHaiusy u
NCCNefOBAaHUIO MPOLECCOB W ABNEHUIN B
npupoje n obuiectese

OP 3 | BnageHue meTofamm AOKA3aTeNbCTB U a/ifOPUTMOB peLleHna, ymeHue ux | NMouck pelleHunit 3agad, nytem AokasaTenbHbix | OueHKa
NPMMeHATb, NPOBOAMTb AOKa3aTe/ibHble PACCYKAEHUA B XO4e pPELIeHUA | pacCyKaeHUin [eATeNbHOCTHbIX
3a4a4 onepauui

OP 4 | BnageHue CTaHAAPTHbIMKA  MPUEMamMM  PELleHMA  pauuoHanbHbiX U | PelleHne  pauuoHarnbHbIX, MokasaTenbHbIX, | OueHKa
MPPaLMOHalbHbIX, MOKA3aTeNbHbIX, CTENeHHblX, TPUrOHOMeTpuueckux | TTOTAPUMUYECKIX, TPUFOHOMETPUHECKMX | naqtenbHOCTHBIX

. YpaBHEHWUN, CBOASLIMECS K JIMHEWHBIM U .
YPaBHEHW W  HEPaABEHCTB, WX CUCTEM; MWCMNOJIb30OBaHWE T[OTOBbIX KBapaTHLIM, a TaKKe aHANOrMYHble | ONepaLmii
KOMMbIOTEPHbIX MPOrpamm, B TOM 4YuCae ANA MOMCKA NYTVM PEWeEeHWUA W | yepaBeHCTBA M cucTembl. Mcnonb3osaHue

WANIOCTPALMKN PeLeHUA YPaBHEHWI U HEPABEHCTB

rpacmyeckoro MeTofa peLleHnn ypaBHEHUA U
HepaBeHCTB
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OP5 | CdopmmpoBaHHOCTb npeacraBAeHUMN 06 OCHOBHbIX NOHATUAX | HaxoxaeHne npousBOAHbIX 3aeMeHTapHbIX | OueHKa
MaTeMaTM4YeCcKoro aHaaM3a W WX CBOWCTBAX, BAAAEHME yMeHMeM | GyHKUMI, MCNONb30BaHWE MPOU3BOAHON ANA | AeATeNbHOCTHbIX
XapaKTepu3oBaTb noseAeHMe QYHKLUMIA, WCNONb30BAHWE MOMYYEHHbIX | U3YYEHUA CBOMCTB YHKUMM WM MOCTPOEHUA | onepauuit
3HAHWI gNA ONUCAHUA U aHANM3a peasibHbIX 3aBUCUMOCTEN rpaduKoB, peleHme NpUKAAZHbIX 3a4a4, B TOM

ynucne COLMANBHO-3KOHOMMUYECKMX "
¢u13mMyecknx, Ha Hambosbluee U HauMeHbluee
3HAYEHMA, HA HAXOMAEHWE CKOPOCTU MU
YCKOpeHus.

OP 6 | BnageHne OCHOBHbIMM MOHATUAMM O MNOCKUX W MPOCTPaHCTBEHHbIX | 306paxkeHne OCHOBHbIX | OueHKa
reomeTpuyeckmx ¢urypax, Ux OCHOBHbIX CBOWMCTBax; CHOPMMPOBAHHOCTb | MHOTOTPAHHUKOB U KPYIMbIX  TEn, | AeATeNbHOCTHbIX
YMEHMA pacno3HaBaTb reomeTpuyeckne Gurypbl Ha YepTerkax, mogenax u 8 | BbIMoONHeEHMe l-IepTe>KeI7I Mo YCNOBUSIM | onepauuit
peasbHOM MUPE; NPUMEHEHME M3yYeHHbIX CBOICTB reomeTpuueckux duryp | 38A4ad. PacnosHaBaHve Ha YepTexax u
N GOPMYN ANA PELleHUA reOMETPUYECKNX 3a4ad W 3aAady ¢ npakTuueckum | MOAENAX MPOCTPAHCTBEHHbIE (HOPMbI.
copepHaHmem OnucaHve B3aMMHOIO pPacnonoXeHus

NnpAMbIX N MIMOCKOCTEN B NPOCTPAHCTBE

OP 7 | CdopmMpOBaHHOCTb NPeACTaBAEHUI O MPOLLECcax U ABAEHMUAX, UMeOWMX | BblunmcneHune B npocTenLmnx cnyyasx | OueHKa
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PeasibHOM | BEPOATHOCTU COObITMIA Ha OCHOBe noAacyeTa | AeATeNbHOCTHbIX
MUPE, OCHOBHbIX MOHATUAX 3/IEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUM | UMCNa  UCX0[0B.  PelleHWe  MPOCTEMWMX | onepauui
Haxo4MTb U OUEHUBATb BEPOSATHOCTM HACTyNAeHUsA CobbITUN B NPOCTENLUMX | KOMBMHATOPHbIX 3a4a4 meToLom nepebopa
NPAKTUYECKUX CUTYALMAX U OCHOBHbIE XapPaKTEPUCTUKU C/TyYaHbIX BENYUH

OP 8 | BnageHue HaBblKaMW MCNOJ/Ib30BAHMA FOTOBbIX KOMMbIOTEPHbIX Nporpamm | PeweHune 3afau o ncnosb3osaHuem | OueHKa
npu peleHnn 3agay KOMMbIOTEPHbIX MPOrpamm 0eATeNIbHOCTHbIX

onepauui
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2. KoHTpoO/bHO-0LlEeHOYHbIE MAaTepPUAJIbI JISl TEKYLIero KOHTPOJIS

2.1 3ajanus 19 TEKyLIEero KOHTPoJis pa3aeny «Pa3BuTue NoHATHS 0 YU CJIE)
OnenuBaembie pe3yabTaThl o0yuenus: OP1, OP2, OP3.

KountpoJabHas padora no pasaeiny «Pa3Burue noHsITHS 0 YHCIE»
1 BapuaHT
1. 3anumure 4MCIO B CTAHAAPTHOM BUJIE:
a)730000000; 6)0,0000025; 8)0,24 *1073; 1)75,2*10%.
2. TlpencraBbTe OOBIKHOBEHHYIO IPOOB B BUC ECATUIHOMN MEPUOIUICCKON TPOOH:

13, 35
a) 157 6) 111

-8 =40 -30 ) .52
3. Bpluucamre: I ti +iT +200 -0,

4. Haiinure conpsnkEHHOE YUCI0 KOMIUIGKCHOMY duciy: z= 4 + 5i.

5. OOpartute 4uCThIE MEPUOIUYECKUE NECATUYHBIC IPOOU B OOBIKHOBEHHBIE:
a) 0,(42); 6) 0,(513).

6. OOpaTHTe CMELIaHHbIe IEPUOINYECKHE AECATUYHBIE APOOU B OOBIKHOBEHHBIE APOOH:
a) 0,0(27); 6) 0,0(01).
7. Jlansl uncna 1= - 1 +3 i, zo= 4 + 5i. Beruucnure:
a) MOJTyJIA YUCeN Z1 U Z2,
0) cymMy 4Mcen Z1 ¥ Zz;
8. [locTpoiiTe KOMILJIEKCHBIE YUCIIA B KOOPANHATHOM IJIOCKOCTH:
z1=-1+3i,22=4 + 5i.
9. Haiiaure 3Hauenue npodu:

12,8:0,64+3,05:0,05

82:1é—1
3 9

10. B mara3uH a7 npoJaku npeHa3HadeHo 78 mauek neueHbs. B nmepBblil 1eHb pojjaBel] mpoaa
B 4 paza MeHbllIe, YeM BO BTOPOIi, a B TpeTUi AeHb Ha 12 maudek Oosblie yeM B nepBblil. CKOIBbKO
nayvek neveHbs ObIIO MPOIaHO B MEPBBI JeHb?
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KounTtposbHas padora no paszneiny «Pa3zBuTue NoOHATHA 0 YHCJIE»
2 BapuaHT

1. 3anumure 4YUCIO B CTAHAAPTHOM BHJIE:
a) 37000000; 6)0,00000052; B) 0,42*10™%; r)52,7*10°.

2. llpencraBbTe OOBIKHOBEHHYIO IpOOb B BUE JECATUUHOMN MEPUOINYECKON TpooH:

3 95
a) 11" 5) 333"
3. Bomumenure: 210 +17 +i7 10 +17
4. Haiiaurte conpspkEHHOE YMCIIO0 KOMIIEKCHOMY YHCITy: 7= 4 -71.
5. O0paTtuTe YUCThIC IEPUOANICCKHE ICCITHUHBIC JPOOH B OOBIKHOBEHHBIC:
a) 0,(72); 6) 0,(918).
6. OOparuTe cMelIanHble IEPUOTUIECKUE IECATHYHBIE TPOOH B OOBIKHOBEHHBIE IPOOH:
a) 0,3(6); 6) 0,11(6).
7. danbl uncna Z1= - 3 +5i, 2= 4 -7i. Beruucnure:
a) MOJYJIH YUCeI Z1 ¥ Z2 |
0) cyMMy 4ucen Z1 U Z2;
8. IlocTpoliTe KOMIUIEKCHBIE YHCIa B KOOPAUHATHON TJIOCKOCTH:
z1=- 3+ 5i, 2= 4 -7i.
9. Haiinute 3HaueHue 1poou:

203,4:9—(5,39—7,39)
3471

14 9 3

10. B nByx kanmctpax 85 1 Oensuna. I[locie Toro, kak W3 NepBOi KaHUCTPHI BeUTWIH 3\4 e
COZIEP)KMMOTO, a M3 BTOpPO - 5\9 ¢€ comepKUMOro, BBISICHHIOCH, YTO BCETO BBUIMIIA 55 JTUTPOB.
Ckonpko JIUTPOB OeH3MHa ObL1O0 B KaX 101 KaHHUCTpE IIEPBOHAYAIILHO?
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2.2 3ajanus 1J4 TeKylero KoHTpoJis pasaeny«Kopuu, crenenu u jorapugmbi»
OnenuBaembie pe3yabTaThl o0yuenus: OP1, OP2, OP4.

KonTpoabHnasi padora no pasaeay«Kophu, creneHu u Jjorapupmbpy

BapuanTt 1
Al. Beruucnure:

a) %; 6)NT?-2% 5% 6) Y(=3)-2-4/8-9;  2)\J4/256.

3/ [ 18
A2. YIpocTuTe IS OTPULATENLHOTO aBbIpaxenne \ —04vNa .

4-3/4

483/2 '

B2. VIpocTHTe BEIpakKeHHe: N 2564*b°c", ecm a <0, ¢ > 0.

S

B1. Ynopocture Bbipaxenue:

C1. HaiijuTe 3HaueHHE BBIPAKCHHUS Q/(x -8, 5)6 + {1/()6 -12, 5)4 ,ecm 9,2<x<12,2.

KonTtpoabsnas padora no pasneay«KopHu, creneHu u JJorapugmon
Bapmuanr 2

Al. Beraucaure:

6 | 2 o8 4. 6 4 . 4 ?
a)w, 6)\FE 225 «) 40,064 -40.16; 2)( \/%) .

3/ af 12
A2. YIpoCTHTE I OTPHLATENBHOTO aBbIpaenue \ 2/Na ~ .

3/9.\/§ : 217
B1. Ynopocture Beipaxenue: ﬁ :
27-39

B2. Vpocture sepakenue: N 81a°hc’, ecm b <0, ¢ > 0.

C1. HaliguTe 3HaueHUE BBIPAKEHUS {1/(10 - X)4 + \/(x —12)2 ,ecrm 10,5<x <119,
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2.3 3apanus AJs TeKylero KOHTpoJis pasaeny«lIpsiMbie H JIOCKOCTH B MPOCTPAHCTBE)
OuenuBaemsbie pe3yibTaThl 00yuenus: OP1, OP2, OP6.

KonTpoabHas padora no paszjaeiny «IIpsiMmbie 1 JI0CKOCTH B POCTPAHCTBE)
Bapuanr 1

Al. JIlnaronans ky6a paBHa 6 cm. Haitnure:
a) pedpo kyo0a;
0) KOCHUHYC yTia MEKIy JUaroHalbio Ky0a U MJI0CKOCThIO OJHOM U3 €ro rpaHeu.

A2. V3 TOUKM K IIJIOCKOCTH NPOBEACHBI JIBE HAKIOHHbIE, paBHble 23 cM u 33 cm. Haiigure
paccTosiHue OT 3TOM TOYKH JI0 TUIOCKOCTH, €CIIM MPOEKIUU HAKIIOHHBIX OTHOCSTCS Kak 2 :

3.

B1l. B pom6e ABCD yrom A paen 60° crtopona pomba paBHa 4 cwm. [lpsmas AE
NepIeHINKYIIpHA III0CKOCTH pomba. Paccrosiaue ot Touku E no npsimoii DC paBho 4 cwm.
Haiigure paccrosinue ot Touku E 1o mimockoctu pom6a u ot Touku A 1o miockoctd EDC.

KonTpoabHas padora no pasaeny «IIpsivMble H IVIOCKOCTH B IPOCTPAHCTBE»
Bapuanr 2

Al. OcHoBanuem OpAMOYTOJIBHOTO  IapajlICJICIUIICAa  CIYXXUT  KBaJpar, AWaroHajib

napasienenunena pasaa 2+/0 cM, a ero usmepenns otHocaTes kak 1 : 1 : 2. Haiigue:

a) U3MepeHus napasuieNenunena;
0) CHHYC yTia MeX]ly JUaroHajIbio MapauIeenuIeia  MI0CKOCThIO €ro OCHOBAaHUS.

A2. VI3 TOYKH K IUIOCKOCTH TPOBENIEHHI JIB€ HaKJIOHHBIE, paBHbIe 10 cM u 17 cMm. Pa3HocTh
MPOEKUNI ITUX HAKIOHHBIX paBHa 9 cM. HaliguTe npoeKIun 3TUX HaKJIOHHBIX.

B1. Yepes ocHOBaHuME Tpanenuu NpOBEAEHA IUIOCKOCTh, OTCTOSIIAs OT APYroro OCHOBAaHMS Ha
paccrosiHue a.Halinure paccrosiHue OT TOYKM MEpeceyeHus AMaroHaieil Tpamnenuu 10
ATOM MJIOCKOCTH, €CJIM OCHOBAHUS TPANEIUU OTHOCATCS Kak M : N.

2.4 3apanus 1A TeKylero KOHTpoJs pasaeny«Komounaropuka»
OuenuBaemsle pe3yabTaThl 00yuenus: OP1, OP2, OP4, OP5 u 1.1.

KonTposbHnas padora no pazaeay «KomOunaropuka»
| BapuanT

1. Ckonbkumu criocobamu U3 9 yueOHBIX MPEIMETOB MOYKHO COCTaBUTh pacluCaHue yaeOHOro
JTHS U3 6 pa3NIMYHbIX YPOKOB?

2. VMeroTcst MOMHUAOPHI, Orypiibl, JyK. CKOJIBKO Pa3IMYHBIX CaJaTOB MOKHO MPUTOTOBHTH,
€CJIM B KaXKbIi cajaT AOJKHO BXOAUTH 2 pa3IMYHBIX BUJIA OBOILIEH?

3. CKOJBKO Pa3IHyHbIX MSATH3HAYHBIX YACE] MOKHO COCTAaBUTDH U3 udp 1, 2, 3, 4, 5?2

4. B Baze ctosaT 10 kpacHbIX U 5 po30BbIX TBO3AUK. CKOJBKUMH CIIOCOOAMH MOXKHO BBIOpATh
13 Ba3bl IATh TBO3IMK OJHOTO IIBETa?

5. Ha 3aBTpak MOXHO BBIOpaTh OYJIOUKY, KEKC, MPSHUKH MM MEYCHbE, 3alIMTh MOXKHO YaeM,
cokoM uiH kepupoM. CKOJIBKO BapUAHTOB 3aBTPaKa €CTh?
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KonTpoubsHnas padora no paszaeay «KomOunaropuka»
Il BapnaunT

1. CkonbkuMu crioco6aMu MOTYT BCTaTh B O4Y€pe/ib B OMJICTHYO Kaccy 3 yesioBeKa?
CKOJBKUMH c1I0OcO0aMH MOKHO BBIOpATh TpeX ASKYpPHBIX U3 rpymniibl B 20 uenoBek?

3. CKonbko CYHmECCTBYCT pa3IMYHBIX JBY3HAUHBIX YHCEJI, B 3allUCU KOTOPBIX MOXHO

ucrnonb3oBath nudpsl 1, 2, 3, 4, 5, 6, ecnu udpbI B 4uciie JOIHKHBI OBITh Pa3IMYHBIMU?
4. CKOJBKHUMH CIIOCOOAMHU OJMH MOYTAIBOH MOXKET PAa3HECTH 7 IMHUCEM 110 CEMH aJipecam.
5. B cembe 6 4enoBek, a 3a CTOJIOM B KyXHE 6 CTYJIbEB. BBIIO pelieHo KaKablii Beuep mep

ca

Y’KHUHOM paCCaKUBATbLCA HA OTH 6 CTYJIbEB II0O-HOBOMY. CKOJIBKO I[HCI71 CEMbHU CMOT'YT ACIIATh

3T0 6€3 MoBTOpEHU?

2.5 3apanus AJs TeKylIero KOHTPoJisA pa3aeay«KoopauHaTbl M BEKTOPbD)
OuenuBaembie pe3ynbTaThl 00yuenus: OP1, OP2, OP3.

KonTtposbHnas pa6ora no pazaeiny «KoopanHaTbl 1 BeKTOPbI»

Bapuant 1
Al. N3o0pa3ute Ha pUCYHKE B3aMHOE pacioyioxkenue Touek A, B u C, ecnu:

- - - SN - 1 -
a) AB=3AC; 6) AB=-2AC; B)AC=§AB.

A2. ABCDA:B1C1D; — mapannenenunen. Menuansl Tpeyronsauka BB1C nepecekarorcs B
> o > > -

N i d
touke M. Pasnoxure BekTOp AM 1o BEKTOpaM AAl =da, AB= b, AD=c.

A3. Inaronamm mapamtenenuneraABCDA1B1C1D1 nepecekatorcs B Touke O. [Ipu kakom
- - -

%
3HAYEHHH KCTIpaBeIJTHBO COOTHOIIICHHE AB+ B1C1+ CO=k ClA ?

Kaxiplii 1eHb, BBIXO/S U3 JOMA, Mbl CTAHOBUMCS YYaCTHUKAMH JJOPOXKHOT'O IBUKEHUS B POJIU
nemiexo/ia 6o B ponu Boautenen. [Ipuennre npuMepsl 3HaKOB JOPOKHOTO JIBUYKEHUS,
CBSI3aHHBIE C TEMOM BEKTOPBI.
KonTtpoabnas padora no pasneay «KoopanHaTsl 1 BEeKTOpPbI»
Bapmuanr 2
Al. N300pa3ute Ha pUCYHKE B3aUMHOE pacrosoxenue Touek A, B u C, ecnu:
- - - - - 1~
a) AC=2AB. 6) AB=-3AC; ») AC=§AB.
A2. M — cepenuna croponsl AB nmapannenorpamma ABCD, O — npousBonbHas Touka

- -

- - - - -
npoctpanctsa. Pasnoxure Bekrop CM 1o Bexropam OA=a, OB=bH, OC=c

A3. Inaronamu mapasutenenunenaABCDA1B1C1D1 nepecekatorcs B Touke O. [Ipy  kakom

- - - -
3HaAa4YCHUU kCHpaBC,Z[J'II/IBO COOTHOILIICHHUC k CD+ DA+ AO = lelC ?

Mo>kHO 11 pacCMOTPETH €J1b KaK MPUMEP BEKTOPa, €CIIU J1a, TO 0ObSICHUTE ToueMy?
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2.6 3aganus 1JIM TEKyLIEro KOHTPoJist pa3neay«OCHOBbI TPUTOHOMETPHUM»
OnenuBaemsbie pe3ynbTaThl 00yuenus: OP1, OP2, OP3, OP4.

KountpoJabHas padora no pasaeiry «OCHOBbI TPUTOHOMETPH I
Bapuant 1

Al. Ynpocture BeIpaKeHUE:

Ztgt(l—sin2 t); 6) 7cos®t—5+7sin’t; e)sin(—t)+cos(—t)tg(—1).

L
~

A2. JIoKa)KUTE TOKIECTBO: (1— sin’ '[) (1+ tg zt) =1.

2
A4, Bommcnure: @) €05420°%;  6)sin(-330°); ) 1g(—60°).

aliInuTe 3HaueHue tg t, ecim cost=———, te (— 7[)
A3. H “I[ 1 9 ; .

ctgt+tg (-t) +tg(—t)
cost+sin(—t)  sint

B1. Yopocture BbipaxeHue:

KountpoJubHas padora no pasgeiry «OCHOBbI TPUTOHOMETPHID)

Bapuanrt 2

Al. Yopocrtute Belpa)keHHE:

a) 2ctgt(1—coszt); 6) 9cos’t—6+9sin’t;  6)ctg (—t)tg(~t)—sin®(~t).

A2. JIokaXHTe TOKIECTBO: sin’t (1+ ctg Zt) —cos’t =sin’t.

5 3z
A3. Halinure 3HaueHUE tgt, ecou cost= —?, te| m; 7 .

A4. Bomcnure: @) €0S(—1035°);  6)sin1410°%; ) crg(—405°).

sint +1+cost_ 2
1+cost sint sint ’

B1. Yopocture BbipaxeHnue:

2.7 3apanus 11 TeKylero KOHTpoJsi pasaeny«®yHkuuu u rpapukmn»
OuenuBaemsbie pe3yibTaTel 00yuenus: OP1, OP2, OP3, OPS.

KonTtpouabHas pa6ora no pazneay «@yHkuuu u rpagukm»

Bapmuanr 1

. T
Al. ocrpoiite rpapuk pynxmuu: Y = SIN (x + g} :

A2. Haiinute HamOompIiee M HaMMeHbIee 3HauyeHne Gyakmuu Y = COS X Ha oTpeske
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2 -
3x“sinx
A3.Jlokaxwure, 94To QyHKIUS V= —XZ 16 SIBJISICTCS] HEUETHOM.

[Mocrpoiite rpaduk GyHKIHM.

BT Cp 4T nrt ch BC MH
15.4.16.4. 17.4. 18.4. 19.4. 204, 214,
18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00 06 12 18 00

KonTpoabHasi padora no paszaeiny « DyHKIUM U rpapuKm»

BapuanTt 2

T
Al. Iocrpoiite rpapuk pynxmuu: Y = COS (x - Ej :

A2. Haiimute HauOomnpliiee 1 HaUMEHbIIIee 3HaYeHNEe PYHKIUU ) = SIN X na orpeske
T 3T
4" 2 |
2
XxX“COSx

A3.Jlokaxwure, 94T0 QyHKIUI JV = —XZ ) SIBJISICTCS] YETHOM.

[Toctpoiite rpaduk GyHKIUH.

2.8 3apanus AJs1 TEKyLIEero KOHTPOJISA pa3iely« MHOrOrpaHHMKH U KPYIJIble TeJIa
OuenuBaemsbie pe3yibTaTel 00yuenus: OP1, OP2, OP4, OP6.

KonTposbHasi padora no pa3nesy«MHOrorpaHHMKH H KPYIJIble TeJa»
Bapmuanr 1

Al. OcuoBanmnem mupamuabsl DABC sBrisiercst nmpaBuibHBIN TpeyroasbHuk ABC, cTopoHa
KoToporo paBHa a.Pe6po DA nepnenaukynspHo k miiockoctd ABC, a mitockocts DBC
coctaBisieT ¢ mockocThio ABC yroin 30°. HalimuTe mutomaas 60KOBOM MOBEPXHOCTH
TUPaMUJIbI.

A2. B npsimoyronsaoM napannenenunene ABCDA1BiCiD1 AD =2, CD =4, A/ C= 3°\/§ .

Haiinure momaayn 60KOBOM U MOJTHOW MTOBEPXHOCTH MapayUieenumnea.
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B1. PaGouwnii nzroroBun pesepByap HuIuHApHUEcKoi ¢opmbl. Ecinu ero Beicota — 8 M, JyiMHa
OKpPYXHOCTH OCHOBaHHUA — 30 M, paguyc ¢ OKPY>KHOCTH OCHOBaHUs paBeH 3,5 M, a BbICOTA
paBHa IHaMETPy OCHOBaHUs, TO KaKOB OyJIeT 00beM pe3epByapa?

KonTpoabsHas padora no pazaeay«MHOrOrpaHHUMKH U KPYIJible TeJa»

BapuanTt 2

A1l. Ocnoanuem nupamuasl MABCD sBnsiercs kBaapar ABCD, pedpo MD nepneHaukyasipHO
K Tu1ockoctu ocHoBanus, AD = DM = a. Haiigute muiomaas 00KOBOI MOBEPXHOCTH
MUPAMHIBI.

A2. B npsmoyronsHoMm napamienenuneae ABCDA1B1C1D; AB=3, BC=2, Acl =7.

Haiinure nomaau 60KOBOM U MOJTHOW MOBEPXHOCTH Mapajlieenunesa.

B1l. Cpapmuky HEOOXOJMMO HW3rOTOBHTH OyHKEp, WM (GOopMy MpPaBUIBHON
YeTBIPEXYTOJBLHON MPU3MBI, [UIMHA CTOPOHBI OCHOBaHHs KOTOPOTro paBHA 1,2 M, BBICOTA —
2,4 M. CKOJIBKO CTai HE0OXOIUMO TSI BHITIOJIHEHUST paOOTHI?

2.9 3apanus 1A TeKylero KOHTpoJs pasaeny«Hadvana maTteMaTH4eCKOro aHaJm3a»
OuenuBaemsbie pe3yinbTaTel 00yuenus: OP1, OP2, OP3, OPS.

KonTpoabsHasi padora no pasaeny«Havana MmaTeMaTH4ecKOro aHAIU3a»

Bapuanr 1
Al. HaiinuTe npou3BoAHYIO (PYHKLUU:
2 :
a) x° +2x° -5; 6)2x+ —; 8) 6/x; 2)2sinx .
X
6 5
x  2x
A2. Haitnure npoussosyto yukumm: @) 3 + e -12; 6) 4cos (5x —1) .

. V3 T
A3. Haiiyure 3navenne nponssomoii dymxmm | (X) =58iN| X— 5 B TOUKC X, = 5

B1. HaiinuTe 3HaueHus X, MPH KOTOPHIX 3HAUEHUS IPOU3BOAHON (QYHKIIUU
3 2
x° 3x
f(X)=—=—-—+2x-1 orpunarenshsL
3 2
, X
B2. Pemmre ypasrenne [ (X) =0, econ f(x)= > +COSX

1

2
Cos™ X
KonTpoasHnas padora no pasaeny«Hauana MaTreMaTH4eCKOro aHAJIU3a»

C1. 3anaiite popmymnoii xotst 661 omuy pyrxmmio (X) | ecrm f'(x)= 3x* -
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Bapuanrt 2
Al. HaiimuTe npou3BOAHYIO QYHKITUH:

a) 2x° —3x° -12; 0)4x— E; 8) 2\/;; 2)15cosx .
X
x? 4x°
A2. Haitute npoussoniyio gynkuun: @) 2 3 +2; 6) 3sin (4x - 5) :

A3. HaiiguTe 3Hau€HHE IPOU3BOJHON

GyHKIMH f (X) = 2COS(X + %) B TOYKE X, = —%

B1. Haiigure 3HaueHust x, mpu KOTOPBIX 3HAYEHUS IPOU3BOTHON (PYHKIIUU

3 2
x° Tx

f(x)= 3 5 +5 orpunarensHsL.
, X .
B2. Pemute ypaBHeHUE f'(x)=0 , eciau f (X) = E —=SIn X,

1
sin® x

C1. 3anaiite popmymnoii xotst 661 omuy dynxmmio  f (X) | ecrn f'(x)= 4x° -

2.10 3aganus 1J1s1 TEKylero KOHTpoJs pasaeay«MHTerpas u ero npuMeHeHmne»
OnenuBaemsbie pe3ynsTaThl 00yuenus: OP1, OP2, OP3, OPS.

KonTtpouabnasi pabéora mo pasgeay«MHTerpaa u ero npuMeHeHue»
Bapuanr 1

Al. Haiigure oGuimit B mepsoobpasubix uis ynxman  f (X) :

a) f(x)=-5  6) f(x) =sin§ |

A2. Haiigure nepeoobpasuyio st dyukmun 1 (X) = 3x? —1, rpadux xoTOpOIi IPOXOIHT Yepe3

touxy M (1;—1)
A3. Beruncinre UHTErpai:

a) j (4x*-1)dx;  6)

3

COS 2xdx

m‘:}'—.w‘a

o . 2
B1. HaiimuTe miomas GUrypsl, OrpaHHYeHHOM THHEMaME YV =0x—Xx" U y=x+4.

. . 2
B2. Haiigute mnomans GUTYpsI, orpanudeHHoi muauavu ¥ =X +1 1 y=3—x.

C1. Iloctpoiite rpapuku pyHkmuit V= —, V= 6 — X . Bomuucaurte momanp burypsl,
X

or’ paHquHHOﬁ OTHUMHU JIMHUAMMU.

C2. Haiiiure mommaas GUIypsl, OrpaHHueHHON MMHMsaME Y =N X, Y =2 U x=9,
KonTtpoabsHnasi pabéora mo paszaeny«MHTerpaa u ero npuMeHeHue»
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Bapmuanr 2
Al. Haiiaure oGuimit Bua nepsoobpasubix uis pyrxman  f (X) :

a) f(x)=§; 6) f(x)=cosdx .

A2. Haiigure nepBoob6pasuyto aist pyrxiun | (x) = 6x° +1 , TpaK KOTOPOM MPOXOIUT Uepe3
touxy M (1; —4)

A3. Beruuciure UHTErpa:

a) i(x2+2x+3)dx; 6)isinxdx .
2 0

. . 2
B1. Haiinure miomans GUTYpsI, orpaHHdeHHoi muauavu Y =—12x—3x" u y =—6x.

. . 2
B2. Haitaute nuomans GpUrypsl, orpadndenHoi muansmn Y =X —1 1 y=1-x.

. . 3
C1. Hocrpoiite rpaduxu pyukuuit ¥ =X, ¥ =~/ X . Bpruuciure miomans GUrypsl,
OTPAHWYCHHOW STUMU JIMHUSMHU.
C2. HaiinuTe miomaas GUrypbl, OrpaHUYCHHON TUHUSMU

4 4

2.11 3aganus 1J1s1 TEKYIIero KOHTPOJISA pPa3ley«JIeMeHThI TEOPHHU BEPOATHOCTEH 1
MATeMaTH4eCKOH CTaTHCTHKMN
OnenuBaemslie pe3ynbraTsl 00yduenus: OP1, OP2, OP4, OPS u T.x1.

KonTposbHasi paGora nopasaesry«JJjieMeHTbI TEOPUHM BePOSITHOCTEH M MaTeMaTH4YeCKOM
CTATHCTHKU»

Bapuanr 1

1. 13 100 akkyMyJIATOPOB 32 TOJ XpaHEHUs 7 BBIXOIUT U3 cTposi. Haynauy
BBIOUPAIOT 5 aKKyMYJIATOPOB. ONpeaesuTh BEpOSITHOCTh TOTO, UTO CPEAH HUX 3
UCIIPABHBIX.

2. 1. Haiiaure 4nciioBble XapaKTEPUCTUKU CITy4ailHBIX BETMYMH, 3aJJaHHbBIX
PSIOM pacIipelesIeHusI:

3 4 5 b) V: -1 3 4 6

a) X:
0,5 0,1 . 0,35 0,30 0,10 0,25

ITocTpouTh MHOTOYTOJIBHUK PACHPENENICHUS CIIy4aiHbIX BEJIUYHH.

5. U3 ypHBI, B KOTOpOil HaxoasaTcs 12 OenbIX U § uepHbIX 1IapOB, BRBIHUMAIOT HayAady JBa
mapa. KakoBa BepoATHOCTB TOTO, YTO 00a 11apa OKaXyTCsl YepHBIMU?

6. IIpu urpe B 10TO Hcnonb3ytoT Guiiku ot 1 10 90. Haynady BEIHUMAIOT OAHY (QHILIKY.
KakoBa BepoaTHOCTb COOBITHS A- «HOMEp (uiku nenutcs Ha 10»

B- «Homep Quiky genurcs v Ha 5, ¥ Ha

9 C — «aomep ¢umku merbiie 100y
D — « Homep ¢uiku yncno 77»
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KonTpoabHasi padora nopasjaeny«JjeMeHTbl TEOPHUH BEPOSITHOCTE U MaTeMATHYeCKOM
CTATUCTUKID

Bapuanr 2

1. YerpoiicTBo, cocTosiiee U3 MATH HE3aBUCUMO PAOOTAIOIINX 3JIEMEHTOB, BKIIOUACTCS
3a BpeMs t. BeposTHOCTh OTKa3a KaXKJI0ro U3 HUX 3a 3T0 Bpems paBHa 0,2. Halitu
BEPOSITHOCTh TOT'O, YTO OTKAXKYT TPU IJIE€MEHTA.

2. HaiinuTe 4nciaoBble XapaKTEPUCTUKH CIy4YailHBIX BETUMYHH, 38 JaHHBIX

PSAOM pacrpeneeHus:

3 4 5 b) V: -1 3 4 6

a) X: 0,5 0,1 . 035] 0,30 010 | 0,25

[TocTpouTh MHOTOYTOJILHUK paclpeiesieHus CIIy4aiiHbIX BEJIHYHH.

5. OnHOBpEeMEHHO OpOCAIOTCs IBE UTPATIbHBIEC KOCTH, HA TPAHIX KOTOPHIX HAHECEHBI OUKH 1,
2,3,4,5, 6. KakoBa BEpOATHOCTb TOTO, YTO CyMMa OYKOB, BBITIABIIIUX HA JIBYX KOCTSX,

paBHa BOCbMU?

6. Ha kaproukax Hamucansl uncia oT 1 go 100. Haynagy BEIHUMArOT 0HY KapTouky. KakoBa
BEPOSITHOCTH COOBITH?

A- «HOMEp Ha KapTouKe AenuTcs Ha 5» B-

«HOMEp Ha KapTOUKe JACIUTCI U Ha 7, U HAa 9

C — «Homep Ha kapTouke MeHble 200»

D — « HoMep Ha KapTouke yucio 13»

3. KOHTpO.]II)HO-OIIeHO‘IHbIe MaTepuaJdbl UTOIrOBOI0 KOHTPOJISA

OuenuBaemsbie pe3yibTaTel 00yuenus: OP1, OP2, OP3, OP4, OP0S5, OP06, OP07, OPOS8

IIncemMeHHas 3xk3aMeHallMOHHasi pa0oTa o MaTeMaTHKe
Bapuant Nel
IIpu BoinoTHennu 3aganuii 1-10 3anumuTe X014 pelieHust U MOJY4YCeHHbIN OTBeET.

1. Ha aBro3zampaBke kineHT otaan kaccupy 1000 pyOneit u mompocui 3aauTh O€H3MHA 10
nonHoro Oaka. Ilena 6ensuna 28 py6. 60 kon. Cnaun kinueHT noxyuui 342 py6. 20 kor.
CKOJIBKO JIUTPOB OCH3MHA OBLIO 37TUTO B 0aK?

2. CrpouTtensHol Gupme Hy)HO npuodpectr 50 KyOOMETPOB CTPOUTENBHOTO Opyca. Y Hee
ecTb 3 moctaBuiuka. CKOJIBKO pyOJiel pHUIETCs 3aIUIaTHTh 32 CAaMYyIO JIETIEBYIO TTOKYIIKY
¢ toctaBKoii? LleHbl M yCJIOBUS IOCTaBKU IPUBEACHBI B TaOJIHIIE.

[TocraBmuk Croumocts Opyca (p. 3a CroumocTh AOCTaBKU
M°)
A 3500 10700
b 4700 8700
B 3600 8700

3. HaiimuTe Kopens ypaBHenus x> — 7x — 18 =0. Ecu ypaBHeHHe UMeeT 60j1ee 0HOTO
KOpH:, YKAKHUTC MEHBIITUM U3 HUX.

4. HaiiguTe KOpeHb ypaBHEHHS /6 —4x = 2.
5. Haiinure kopens ypaBHenus V4x’ —27 = -X
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10.

11.
12.

13.
14.

10.

11.
12.

13.
14.

Yrpoctute Bepaxerne ¥ 27°0" .

x+11
1
Halinure xopeHs ypaBHEHUS | — =—.
pes yp (sj >
Haiinute xopeHb ypaBHEHUA ix = —3E
petb YP 13 13°

Haiinure xopens ypaBHeHus log . (3X — 9) =log, 6°.

. X
Haiinure kopeHs ypaBHeHUs - =8.
X+

Ipu BbinoHeHuu 3aaanuii 11 — 14 3anummTe X0/ pelieHUs ¥ MOJy4YeHHBIH OTBET
HaiiuTe skctpeMyMbl QyHKIHN Y=2X+12x%+18x-4
Haiiaute nanGosnblee 1 HauMeHbIIee 3HaUeHus pyHKIUN Y = 2X>-12X-1 Ha oTpeske
[2:6].
O6beM 1mapa pasen 36m cm®. Haifaure miomas IOBEpXHOCTH MIApA.
B peyromsauke ABC yron C pasen 90°, cos A=0,28. Haitaure sin A.

I[IncbMeHHas 3K3aMeHAIMOHHAS PadoTa Mo MaTeMaTHKe
Bapuant Ne2
IIpu BbImoTHeHWH 3a1aHuii 1-10 3anUIIATE X0/ pelIeHus] U MOJyYeHHbIii 0TBeET.

1 xunoBarT-yac 3neKkTpodHepruu crout 1 pyomnp 40 xomeek. CUeTYMK ANEKTpodHEpruu 1
anpenst nokaspiBan 75624 kunmoBaTrT-yac, a 1 Mas nokasbiBasn 75820 KHJIOBATT-4acoB.
CkonpKo py0iieit Hy>KHO 3aIlIaTUTh 32 3JIEKTPOIHEPTHIO 32 alpesb?

st mepeBo3ku 65 ToHH rpy3a Ha 1800 KM MOXKHO MCIOJIB30BaTh OJIHY M3 TPEX KOMITAHUM.
CTouMOCTh MEePEBO3KH U TPY30MOIbEMHOCTh ABTOMOOWMIICH ISl KaXKI0M KOMITAHUH YKa3aHbI
B Tabsmie. CKoJIbKO pyOsiel mpuIeTcs 3alIaTUTh 32 CaMyI0 JICHIEBYIO MEPEBO3KY?

Kommnanus CTOoUMOCTb TIEPEBO3KHU I'py3onoabemMHOCTh
OJIHUM aBTOMOOMIEM (pYy0. aBTOMOOMIIEH (TOHH)
Ha 100 km)
A 4200 4
b 6100 6
B 11600 12

Haiiaute kopeHs ypaBHeHns 2x>+ x - 21= 0. Eciu ypaBHeHHe uMeeT 6ojee 0HOTO KOPHS,
YKa)XUTE OOJBIINN U3 HUX.

Haiinure xopenp ypaBHeHus +/ 7x +15 =8.
Haiinmute kopeHb ypaBHeHUsT /112 —6x = X

1 1
Vnpocrure Beipaxenne  3/11°d™° .

10-3x 1
Haiingure xopeHs ypaBHEHHUSA | — =—.
P P ( 32 j 2

. 4 2
Haiinure xopeHb ypaBHEHHS gx = —3§ .

Haiiyiure kopens ypauenus log . (3x —9)=log o (x —17).

Haiinure kopeHs ypaBHeHUs =6

IIpu BeimotHeHuu 3aaanuii 11 — 14 3anummTe X0 pelIeHUs M MOJTYYECHHbIH 0TBET
Haitaure sxctpeMymsl GyHkimn Y=2x3-15x*4+36x-1

Haiinute HanGomnpIiee 1 HaMMEHbIIIEe 3HAYCHUS PYHKIMH Y = 2x2-20x+5 Ha OTpe3Ke [];8].
[Tnomane 6oabmioro kpyra mapa passa 1. Haiinure miomiaas moBepXHOCTH 11apa.

B Tpeyronsauke ABC yron C pasen 90°, cos A=0,39. Haitnure sin A.
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OnucaHue CHCTEMBI OICHUBaAHUA

[Ipu omneHuBaHMM HCTONB3YyeTCS S-0ayuibHAs CUCTEMa. 3a4E€THOE 3aJaHHe COCTOUT M3 15
3aaHuii. 3a KaXJ0€ MPaBUIHHO BBITIOJHEHHOE 3aJlaHUe HAYUCISAIOTCS Oayuipl. MakcuMmanbHOE

KOJIMYECTBO 0alIoB — .

OlLeHKa BBICTABIAETCA COrIacHo wkKaine: OueHka «5» - 90 — 100 6ayoB

Onenka «4» - 6aj1a
Onenka «3» - 0aj1a

HJIA TaK
IIpoueHT NPaBMJIbHO BbINOJHEHHBIX Onenka
3aJJaHui
80%-100% OTIINYHO
60%-80% XOPOIIO
40%-60% YJIOBJICTBOPUTEIIEHO
0%-40% HEY0BJICTBOPUTEIHHO
WJIA TaK

Onenka «5» - OTBETHI Ha BOIIPOCHI JaHbI B IIOJIHOM 00bEMeE, BCE 3a7a4l PELIEHbI BEPHO.

OI_IeHKa «4» - OTBETHI HA BOIIPOCHI AaHbI B IIOJITHOM O6’beMe, BCC 3aa41 PCUICHBI BEPHO, HO

A0IMyHICHbI HCTOYHOCTHU UJIM HCCYIICCTBCHHBIC OIINOKH npu O(l)OpMJIeHI/II/I JOKYMCHTOB.
OI_IeHKa «3» - OTBETHI HA BOIIPOCHI JaHbI, BCC 3ala4i PCHICHbI, HO JOIIYIIICHbI CYIIICCTBCHHbBIC

OIIMOKU YU HETOUYHOCTH.

OI_IeHKa «2» - OTBETHI HA BOIIPOCHI HEC AaHBbI, 3aa49 HC PCIICHLI.

" T.J.
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