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1. OBIIASI XAPAKTEPUCTUKA YYEBHOW JUCIUATIINHBI
«MaremaTuka»

1.1. MecTO JUCUMIITIMHBI B CTPYKTYpe NpodeccuoHaJIbLHOH 00pa3oBaTeIbHOM
nporpammsl CI10:

O061meobpa3oBaTelbHas TUCIUILINHA « MaTeMaTHKay SIBISIETCS 00s3aTeIbHON YaCThIO
00111e00pa30BaTEIPHOTO IMKJIAa 00pa30BaTeIbLHOM MporpaMMbl B cooTBeTcTBUM ¢ DI'OC

crenranbHOoCTH 54.02.01 u3zaiin (1o oTpacisim).
1. 2. e ¥ MUIaHUPYeMble Pe3yJabTAThl OCBOEHHS THCIUTIIHHBI:
1.2.1 ey TUCUUILINHBI
Coneprkanue mporpaMmbl 00111€00pa30BaTENHbHON TUCIUILIMHBI «MaTemMaTHKa» HaIpaBiIeHO HA

JOCTHD)KEHUE Pe3yJIbTaTOB ee U3yueHHs B cooTBeTCTBHM ¢ TpeboBaHusiMu O@I'OC COO ¢ yuetom

npodeccuonansHoit HampasieHHocTH OI'OC CIIO.



1.2.2. IInanupyemMble pe3yJbTaThl 0CBOCHHS 001Ie00pa3oBaTe1bHON AUcHUILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

OO01me KOMIIETEHIINA

[1nanupyemble pe3yabTaThl O0yUeHUs

Oo6mwme

JucuunnuHapHbie

OK 01. BeibupaTh criocoOs!
peleHus 3a1a4
npoeccuoHaIbHON
JeSITETBHOCTH MPUMEHHUTETBHO

K pa3In9YHbIM KOHTEKCTaM

B wactu Tpy10BOTO BOCIIUTAHMUS:

- TOTOBHOCTh K TpYyIy, OCO3HaHHE IICHHOCTH MAaCTEepPCTBa,
TPy A0IH00HE;

- TOTOBHOCTHh K aKTUBHOU JIEATEIIPHOCTH TEXHOJIOTHUYECKON H
COIMAJILHOW HAINpPAaBJICHHOCTH, CIIOCOOHOCTh WHHIIMHUPOBATH,

IJIaHUPOBATh u CaMOCTOATCIIBHO BBITIOJIHATH TaKyro
NeSITeIIbHOCTD,
- UWHTepeC K pasnmmyabiM  chepam  mpodecCHOHATBLHOM

NEeSTeNIbHOCTH, YMEHHE OCO3HAHHBIA BBIOOp Oymyrieit
npodeccud H PeaTn30BbIBATH COOCTBEHHBIC JKM3HEHHBIE
TUJTaHBI;

OBnaneHue yHUBEpCaJIbHBIMU Y4EOHBIMHM IO3HABaTEJIbHBIMU
JEUCTBUSAMMU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENIbHO (OpMYyJIMpOBaTh M aKTyaJM3UpPOBATh
po0GsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS JJIS
CpaBHEHHS, KJIaCCU(PUKAIUU 1 0000IIeHNUS;

- ONpeneNATh LENN JEATEIBHOCTH, 3aJaBaTh I1apaMETPhbl U
KPUTEPUU UX TOCTUKEHHUS;

- BBISABJIATH 3aKOHOMCPHOCTHU u MMPOTHUBOPCUMA B
paccMaTpruBACMBIX ABJICHUAX,

- BHOCUTB KOPPCKTHBBI B JACATCIBHOCTH, OLCHUBATH
COOTBCTCTBHUE  PC3YJIbTAaTOB  LECIIAM, OIICHUBATbL  PUCKHU

MOCJIEICTBUI JACATCIIBHOCTH,

- BJIQJICHHE METOJIaMH J10Ka3aTeNIbCTB, aJlfOPUTMaMHU
pelieHus 3aaaq; ymeHue GopMyIupoBaTh
oTmpezieNieHusl, aKCHOMBl U TEOPEMBI, PUMEHSTh HX,
MIPOBOJIUTH JTOKA3aTEIIbHBIE PACCYKACHUS B X0OJI€
pelieHus 3aaay;

- yMEHHUE ONEPHUPOBATH MOHITHSIMU: CTEIICHb YHCIIA,
norapudm Yucia; yMEHHE BBITIOTHATh

BBIYHCIICHUE 3HAYCHUN u peoOpa3oBaHus
BBIDQKEHUI €O CTENeHsMH W Jiorapudmamu,
npeoOpa3oBaHus

JpOOHO-pallMOHATILHBIX BBIPAKEHUI;

- YMEHHE ONEPUPOBATh MOHATUSAMU: PallUOHAIIBHBIE,
UPpPALMOHAIIBHBIE,  IIOKA3aTENIbHBIE,  CTEIEHHBIE,
jorapu@muyueckue, TPUrOHOMETPUYECKHE YpaBHEHUS
Y HEPAaBEHCTBA, X CUCTEMBI;

- YMEHHE ONEPUPOBATh MOHATUIMHU:

(byHKLUSA, HeTIpephIBHAS (QYHKIINS, IPOU3BOIHAS,
nepBooOpasHas, OIpeneseHHbI HHTErpajl; yMEHHue
HaXOJUTh MPOU3BOHbIE HIEMEHTAPHBIX (DYHKIIHH,
UCIIOJIb3YSl CIIPAaBOYHbIE MaTepuaibl; HCCIENA0BaTh B
MPOCTEUIINX CIy4asX GYHKIIUH HA MOHOTOHHOCTb,
HaXOJUTh HAWOONbIIME W HAUMEHbIINE 3HAuYEHUs
(bYHKUIMN; CTPOUTH TpaUKH MHOTOUJICHOB C
UCIIOJIb30BaHUEM anmapara MaTeMaTH4YeCKOIro
aHaJIM3a; NPUMEHSATHh NPOU3BOAHYIO TPU PEULICHUU




- pa3BUBaTh KpEaTUBHOE MBIIIUICHHUE
YKU3HEHHBIX TIPOOIIEeM;

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:
- BJAQAETh HAaBbIKAMH  Y4YEOHO-HCCIEAOBATEIIBCKONH U
MPOEKTHOM

NEeSATEeILHOCTH, HABBIKAMH Pa3peIieHus mpooiem;

- BBISIBIIATD MPUYHMHHO-CIIEACTBEHHBIE CBSI3U u
aKTyaJU3UpOBaTh 3a7advy, BBIJBUTaTh TUIIOTE3Y €€ PEIICHHUS,
HaxOJUTh  apryMEHTBl  JUIA  JOKa3aTelIbcTBa  CBOUX
YTBEP)KJICHUH, 3a/1aBaTh MapaMeTPhl U

KPUTEPUU PEIICHHUS;

- aHAJM3MPOBATh TIOJYYCHHBIE B XOJI€ pCEUICHUS 3aJadyu
pe3yabTaThl, KPUTHUYECKU OIICHHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

-yMETh  MEPEHOCUTh 3HAHUS B  I[IO3HABATCIIBHYIO U
MIPAKTUYECKYIO 00JIaCTH KU3HEACATEIIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEIMETHBIX
oOIacreii;

- BBIIBUTaTh HOBBIE WJEH, TMpeIaratb OPUTUHAILHBIE
MOJIXOJIbI U PEIICHUS U CIIOCOOCTBOBATh MX MCMOJIb30BAHUS B
IT03HABATEJILHON U COLMAIBHON IPAKTUKE

IIpU  peLICHUU

3aja4
Ha JBW)KEHUE; pellaTh IMPAKTUKO-OPHEHTUPOBAHHBIC
3aJ]auu Ha HauOOJIbIINE M HAUMEHBILINE 3HAYCHHUS,

Ha HaxO0XJIEHUE ITyTH, CKOPOCTHU U YCKOPEHUS;

- YMEHHE OIEepHUPOBaTh MOHATUSMH: palMOHAIbHAS
GyHKIMS,

[ToxazarenbHast CTEIEeHHAs GbyHKIHA,
jgorapupmuueckass (QyHKUUS, TPUTOHOMETPUUYECKHUE
¢byHKIMHM, 0OpaTHBIE QYHKIHH;

YMEHHE CTPOUTh TpapuKd H3YYEHHBIX (YHKLHH,
UCTIOIB30BaTh TPa(UKH MPHU U3yYEHHH MPOIECCOB U
3aBUCUMOCTEH, MNpH PELIeHWH 3aJad M3 Jpyrux
y4eOHBIX TPEAMETOB W 33734 W3 PEaTbHON JKU3HU;
BbIpaXaTh  (oOpMyJaMH  3aBUCHUMOCTH  MEXIY
BEIIMYMHAMU;

- YMEHHUE peulaTh TEKCTOBbIE 3a/1a4M pa3HbIX TUIIOB (B
TOM 4YHCJI€ Ha TPOIEHTH, JOMM W YacTH, Ha
JBIDKEHUE, pPaboTy, CTOMMOCTb TOBAapOB M YCIYT,
HAJIOTH, 33/1a4 U3 O0JIACTH YIPABJICHUS JINYHBIMH H
ceMeWHBIMU (MHAHCAMM); COCTaBJIATh BBIPAKEHUS,
ypaBHEHHsI, HEPABEHCTBA U UX CHUCTEMBI MO YCIIOBHIO
3aJjaud, MCCIEJOBaTh IMOJYYEHHOE pelleHHue M
OIIEHUBATh MPABJIOTIOTOOHOCTD PE3YIIHTATOB;

- YMEHUE ONepupoBaTh MOHATUSAMHU: CpeJHee
apupMeTHYecKoe,  MeauaHa,  HauOoJblIee U
HalMEHbllee  3HA4YeHMs,  pa3Max, JUCHepcus,
CTaHJAPTHOE OTKJIOHEHUE YUCIIOBOTO Habopa; yMeHHe
U3BJICKATh, UHTEPIPETUPOBATH UH(OpMaLHIO,
NpEJCTaBICHHYI0 B TaONWIaX, Ha JWarpamMMax,
rpadukax,

OTPKAIONIYI0 CBOIMCTBAa pEATBHBIX TIPOIECCOB M
SBJICHU; TNPEJICTABIATh MHPOPMALUIO C TOMOIIBIO




TAaONMUI] ¥ JUarpaMM; MCCIIEAOBAaTh CTATUCTHYECKHUE
JAaHHBIC, B TOM 4YHCIIC C IPUMEHEHHEM Tpadudeckux
METO/OB U 3JEKTPOHHBIX CPEJICTB;

- YMCHHE OINEpUPOBaTh MOHATUSMH: CITydalHBINA
ONMBIT W  CIlydallHO€  COOBITHE,  BEPOSTHOCTD
CITy4aifHOTO CoOBITHS; yMeHue BBIYHCIIATH
BEPOSITHOCTh C  HCIIOJIb30BaHMEM  TpadUuecKux
METOJIOB; TPUMEHATH  (QOPMYJIBl  CIOXKEHHA H
YMHOXXEHUST BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
dopMynBl  TIpM  pEUICHWH  337a4;  OLCHUBATh
BEPOSITHOCTH PEaTbHBIX COOBITHH;

3HAKOMCTBO CO CIIyYailHBIMHM BEIMYMHAMH; YMEHUE
NPUBONUTE TIPUMEPHI TPOSBICHHUS 3aKOHA OOJBIINX
YHCell B IPUPOAHBIX U

OOIIECTBCHHEIX SIBJICHUSIX;

- YyMEHHE OIepHpOBaTh MOHATHIMHU: TOYKA, IpsAMasd,
IUIOCKOCTh, ~ TPOCTPAHCTBO,  JBYTPAHHBIA  yrod,
CKpEILMBAIOIIMEeCs] NpsMble, MapauIeIbHOCTh U
NEPIEHANKYISAPHOCTh TPSIMBIX M TIJIOCKOCTEH, YTOJ
MEXIY NpsAMBIMH, YIOJd  MEXAy HOpsIMoil |
TUIOCKOCTBIO, YTOJ M@Ky TJIOCKOCTSIMHU, PACCTOSTHUE
OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE MEXIY
NPSIMBIMH, PACCTOSIHHE MEXKIY IIOCKOCTSIMU; YMEHHE
UCMOJIb30BaTh MPU PELICHNH 33/1a4 U3yUYEeHHbIE (DaKThI
U TEOpEeMBbl IUIAHUMETPUH; YMEHHE OIICHUBAThH
pa3mMepbl 00BEKTOB OKPYIKAIOIIET0 MUPA,;

- YMEHHE ONepupoOBaTh MOHATHSIMH: MHOTOTPAHHUK,
CeueHHe MHOTOIpaHHHMKa, KyO, Napaisenenurne],
npu3Ma, TNupaMuza, @urypa W [TOBEPXHOCTb
BpallleHHs, LUWIMHApP, KOHYC, map, cdepa, (GUrypsl
BpallleHHs,  IUIOCKOCTh,  Kacamomascs  cdepsl,
IMUIMHAPA,  KOHyca,  IUIOMAJb  TOBEPXHOCTH




NUPaMUbI, MPHU3MBI, KOHYyCa, IMJIUHIAPA, IUIOMAIb
cthepsl, o0beM KyOa, MPSIMOYTOJIBHOTO
napajiesienunesa, MUpaMuabl, MPU3MbI, LWIMHAPA,
KOHYyca, 11apa; yMEHHEe M300pa)xkaTb MHOI'OI'PaHHHUKH
U TOBEPXHOCTHU BPAIICHUS, UX CEUCHHS OT PYKH, C
HIOMOILBIO YEePTEKHBIX MHCTPYMEHTOB u
AIIEKTPOHHBIX ~ CPEJICTB; yYMEHHE  paclO3HABaTh
CUMMETPUIO B IPOCTPAHCTBE; YMEHHE paclO3HABaTh
NPaBUJIbHBIE MHOTOTPAHHUKHY;

- yYMEHUE ONepUupoBaTh IOHATUAMU: JBHKCHHE B
MPOCTPAHCTBE, MONOOHBIE (HUTYpPHI B MPOCTPAHCTBE;
UCMOJIb30BaTh OTHOILEHHE IJIOLIa el OBEPXHOCTEH
1 00bEeMOB MOTIOOHBIX (UTYp MPH PEIICHUH 3a/1a4;

- YMEHME BBIYHMCIATH I'€OMETPUYECKUE BEITUUMHBI
(nmuHa,  yroim,  Iwiomaab, o0BeM,  IUIOLIAIb
MOBEPXHOCTH), HUCHOJb3Yys H3y4eHHbIE (OPMYNbI U
METO/BI;

- YMEHHUE OINEepUpOBaTh MOHATHSIMHU: MPSIMOYTOJIbHAs
cUCTeMa KOOPIWHAT, KOOPIWHATHI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOpa, CKAIIPHOE MPOU3BEACHUE,
yroll  MEXKAy  BEKTOpaMH, CyMMa  BEKTOpOB,
NPOM3BEJCHNE BEKTOpa Ha YHCIO; HaXOAUTh C
MOMOIIBI0  M3YYEHHBIX  (OPMYJT  KOOPIUHATHI
Cepe/IMHBI

OTpe3Ka, PaCCTOSTHUE MEXKIY JABYMS TOUKAMU;

- yMEHHE BbIOMpATh MOAXOJANINNA U3YUEHHBIH METOJ
JUTSL pEeIIeHHsl 3a1a49M, paclio3HaBaTh MaTeMaTHYECKUE
(dakThl U MaTeMaTU4YEeCKHE MOJEIM B HPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;, YMEHHE
IOPUBOANUTH MPUMEPHl MaTeMaTHUECKUX OTKPBITHHA
POCCHIICKON U MUPOBOM

MaTeMaTHYeCKOM HayKH.




OK 02. Hcnons3oBaTh
COBpPEMCHHBIE CPEJICTBA MOKCKA,
aHanmM3a W HMHTEpPIpeTaluu
WHPOPMALUH, u
MH(OPMAITMOHHBIC TEXHOJIOTHU
JUTST BBITTOJTHEHUS 3a1a4
npodeccuoHaIbHON
JIEeATEIBHOCTH

B 00nactu meHHOCTH HAYYHOTO MO3HAHUS:

- c(OpPMHPOBAHHOCTE MHPOBO33PEHMS], COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKd M OOIECTBEHHOM
IIPAKTHKH, OCHOBaHHOT'O Ha Jraore KyJbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
IIOJINKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHUE S3bIKOBOW M YHUTATEIBCKOW KYJIbTYPBI
KAaK CpEeACTBA B3aUMOJECHCTBUSA MEXKIY JIOAbMH U IO3HAHMS

MHpA;

- OCO3HAHME LEHHOCTH HAyYHOH NEeATEIbHOCTH, TOTOBHOCTb
OCYILECTBIIATh

MIPOEKTHYIO u HCCIIEI0BATENBCKYIO JIeATEIbHOCTh

WHIVUBUAYATBHO U B TPYIIIIC.
OBnazneHnue yHUBEpCaIbHBIMU Y4EOHBIMH TO3HABaTEIbHBIMH
JICACTBUSAMMU:

B) pabota ¢ nHpopMaIUei:

- BJAQUETh HABBIKAMH TIOJNy4YeHHS HWHGOpMAIUU U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIISThH
MOWCK, AaHallM3, CHUCTEMATH3aIlUI0 W  WHTEPIPETAIHIO
nH(OpMAaILIUY PA3ITUYHBIX BUAOB U (HOPM MIPECTABICHNUS,

- CO3/aBaTh TEKCTHl B pa3jIMYHBIX (opmarax ¢ ydeToM
Ha3HaueH WHQOpMAIMU M 1ENIEBOM ayIUTOPHH, BBIOHpas
ONITUMATBHYIO (POPMY TIPEIICTABICHUS U BU3YaTH3aI[UH;

- OIICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HHPOPMAITIH, €€
COOTBETCTBHE IMPABOBBIM U MOPATHHO-ITHUECKUM HOPMaM;

- HCIOJIb30BaTh cpeactBa  MHGOPMAIMOHHBIX u
KOMMYHHKAITMOHHBIX TEXHOJOTHH B PENICHHMH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX

W OpraHM3aIllMOHHBIX 3a/lad C COOJOIeHHeM TpeOOBaHUMA
PrOHOMUKH, TEXHHUKHU 0e30IacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX W ITHYSCKUX HOPM, HOPM
nH(POPMALMOHHOM 0€30MacHOCTH;

- YMEHHE OIEpHUPOBaTH MOHATUSMH: palMOHAIbHAS
byHKIMS, MOKa3aTeabHas QyHKIIHS,

cTernieHHas (QyHKUusA, Jorapudmuyeckas QyHKIuS,
TPUTOHOMETpUYECKHE (DYHKIMH, OOpaTHbIC (QYHKIIHNH;
YMEHHE CTPOUTh TpapuKd H3YYCHHBIX (YHKIUH,
UCIOJIb30BaTh TPa(UKH IIPU U3YUYEHUH ITPOLIECCOB U
3aBUCUMOCTEH, MpH PELICHWH 3a1ad4 M3 Jpyrux
y4eOHbIX NPEAMETOB W 3373y U3 PealbHON KU3HU;
BBIp@XaTh  (OpMyJaMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU;

- yYMEHHE ONEpPUPOBATh MOHATUSAMH: TOXIECTBO,
TOKJECTBEHHOE npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHWH W HEPaBEHCTB,
PaBHOCWJIBHOCTh YpaBHEHMH, HEPABEHCTB U CHCTEM,
panroHaIbHbBIE, HPPAIIMOHAIBHBIC, TOKA3aTEIbHBIE,
CTEIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUUYECKHE YypaBHEHHS, HEPABEHCTBA W
CHCTEMBI; YMEHHE pelllaTh ypaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TOMOIIBIO Pa3IMYHBIX MPUEMOB; pelIaTh
yYpaBHEHMsI, HEPAaBEHCTBA M CUCTEMBI C MapaMeTpoM;
NPUMEHATh YPAaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI
JUId peLIeHHs MaTeMaTHYecKuX 3aJady M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKu U pealbHOM JKU3HH;

- yMeHHe CBOOOJHO ONEpUpOBaTh MOHATHIMU:
JBIDKEHUE, TMapauIebHBIA MEepeHoC, CHMMETpUS Ha
IUIOCKOCTH M B TIPOCTPAHCTBE,  IOBOPOT,
npeoOpazoBaHue 1MoA0OMs, TOJOOHBIE  (UTYDBHI;
YMEHHE PAclo3HaBaTh PaBHbIE U MOAO0OHbBIE (PUTYPHI,
B TOM YHCJIE B TPUPOJE, MUCKYCCTBE, apXUTEKTYPE;
yMEHHue

UCTIOJTb30BaTh reOMETPHUYECKUE OTHOTIIICHWSI,
HAaXOJIUTh F€OMETPUYECKHE BEJIWYMHBI (JJIMHA, YTrod,




- BJIaJICTh HAaBBIKAMH PACIIO3HABAHMS U 3aIUTHl HHPOPMAIIHH,
MH(POPMAIIMOHHOHN 0€30MacHOCTH JTUYHOCTH.

II0Iaab, 00bEM) NpPU PELICHUH 3a1a4 M3 JPYTrux
y4eOHBIX MPEIMETOB U U3 PEAIbHOI JKU3HH;

OK 03. [IInanupoBate U
peaan30BhIBaTE  COOCTBEHHOE
podeCCHOHATTEHOE 3
JMYHOCTHOE pasBuTue,
MpeINPUHUMATEIBCKY IO
JeITeIBHOCTh B
npodeccuoHaNbHOM coepe,
WCTONB30BaTh ~ 3HAHHA IO
(MHAHCOBOII TPaMOTHOCTH B
Pa3IMYHbBIX KU3HCHHBIX
CUTyalusax

B ob6macT 1yXOBHO-HPAaBCTBEHHOTO BOCITUTAHMUS:
- ¢(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO

IIOBEJICHUS;
CIOCOOHOCTh ~ OLICHHMBaThb  CUTYallMl0 M IPUHUMATH
OCO3HAHHbIE  pELICHUs, OpPUEHTHUPYSICh HAa  MOPAIBHO-

HPABCTBEHHBIE HOPMBI U [IECHHOCTH;
- OCO3HaHWE€ JIMYHOI'O BKJIAJ@ B IIOCTPOEHUE YCTOWYMBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOILEHUE K CBOUM DPOIUTENAM MU (WJIH)
OPYTMM 4YJIeHAaM CEMbH, CO3/IaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHUS LIEHHOCTEH CEMEWHOW IKHU3HU B
COOTBETCTBHUH C TpaaAuLIUsAMU HapoaoB Poccuu;

ORnajieHre YHUBEPCATBHBIMH PETYJISITUBHBIMH JICHCTBUSMHU:
a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO  OCYIIECTBISATH  I103HABATEIbHYIO
NeSITeNbHOCTb,  BBIABIATH  MpPOOJEMBbI,  CTaBUTh U
dbopmynupoBaTh COOCTBEHHBIE 3a7adydl B 00pa3oBaTEIbHOMN
NesITeIbHOCTH U )KU3HEHHBIX CUTYAIUX;

- CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PElIeHUsi MpoOJeMbl C
YUETOM MMEIOLIUXCS PECYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U IIPEATIOYTEHU;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

CrocoO0CTBOBAaTh (DOPMUPOBAHUIO W TIPOSBIICHUIO IIUPOKOM
SPYAULIUH B Pa3HBIX 00JACTAX 3HAHHM, MOCTOSIHHO MOBBIIIATh
CBOM 00pazoBaTeNbHbBIN U KYJIbTYPHBIA YPOBEHb;

0) CAMOKOHTPOJIb:

- WCIIOJIb30BaTh MpUEMbI peIeKCUH ISl OLEHKU CHUTyaluH,
BbIOOpA BEPHOI'O PELICHHUS;

- YMEHHE ONEPUPOBATH MOHSATUSMU: PaIlOHAIbHBIEC,
UppalMOHATIbHBIC,  IIOKa3aTeNIbHBIC,  CTCICHHBIC,
norapuMuUecKre, TPUTOHOMETPUIECKHIE ypaBHEHUS
1 HEPaBEHCTBA, X CUCTEMBI;

- YMEHHE OINEPHPOBATH MOHATHSIMH: MHOTOTPAHHUK,
ceueHue

MHOTOTPaHHUKA, napajuIeNIenumneI, npu3Ma,
nupamMuaa, (urypa W MOBEPXHOCTH BpalllCHUS,
MWIMHIP, KOHYC, map, chepa, (urypsl BpameHus,
IJIOCKOCTh, Kacaromascs chepsl, IUIMHIAPA, KOHYCA,
TUIONIA/Ib MOBEPXHOCTH IMHPAMUJIBI, TIPU3MBI, KOHYCA,
OWIUHApPA,  IUIomanb  cdeppl, 00beM  KyoOa,
OPSIMOYTOJIBHOTO  MapaJUIeyieNuIeia,  MHPaMUIBI,
OpU3MBI, IWIMHApA, KOHyca, Iapa; yMEHHUE
U300pakaTh ~ MHOTOTPAaHHUKA H  TMOBEPXHOCTH
BpallleHUsl, UX CEYEHHUS OT pPYKH, C IOMOIIBIO
YePTSIKHBIX UHCTPYMEHTOB W DJICKTPOHHBIX CPEJICTB;
yMEHHE pacro3HaBaTh CUMMETPHUIO B MPOCTPAHCTBE;
yYMEHHE pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH,
- YMEHHE OMNEepUpPOBaTh MOHATUSAMU: MPSIMOYTOIbHAS
CHUCTeMa KOOPJIWHAT, KOOPJHMHATHI TOYKH, BEKTOP,
KOOpJMHATBl BEKTOpa, CKaJspHOE MPOU3BEICHUE,
yroJl  MEXIy  BEKTOpaMH, CyMMa  BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO; HaXOOUTh C
MOMOIIBI0  W3YYEHHBIX  (GOpMyaT  KOOpIWUHATHI
CepeTUHBI

OTpe3Ka, PacCTOSTHUE MKy IBYMST TOUKAMHU;




- yMEThb OLECHHUBAaTh PHUCKH U CBOEBPEMEHHO IPUHHUMATh
pELIECHHS IO UX CHUKEHHUIO;
B) AMOIIMOHAJIbHBIN
c(hOpMHUPOBAHHOCTb:

- BHYTPEHHEH MOTHMBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K
JIOCTHUKEHUIO 1EIM U yCHeXy, ONTUMHU3M, UWHUIIMATUBHOCTD,
YMEHHE JIEMCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEM;

- OMIIATMHM, BKJIIOYAIONIEHM  CHOCOOHOCTH  ITOHUMMATh
SMOLMOHAIBHOE COCTOSIHME JPYTHX, YYWUTBIBaTh €ro IpH
OCYIIECTBJICHUN KOMMYHHKAIIUH, CIOCOOHOCTh K COYYBCTBHIO
U COIEPEKUBAHUIO;

- COLMaJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH
BBICTPAMBATh OTHOLIEHUS C JIPYTUMH JIIOJIbMU, 3a00THTHCH,
MIPOSIBJIATH MHTEPEC U pa3peniaTh KOHMIUKTHI;

WHTEJIJICKT, MpeaIoNararo i

OK 04. Db dexTrBHO
B3aMMO/ICICTBOBATh M paboTaTh
B KOJUIEKTHBE U KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOOINPEENICHHUIO;

- OBJAJ€HWE  HaBBIKAMH  y4e€OHO-HCCIIEIOBATEIbCKOMH,
MIPOEKTHOM U COLMATBHOM NeSATETbHOCTH;

OBnanenue YHHUBEPCAITLHBIMU KOMMYHHUKATHBHBIMH
JEUCTBUSAMMU:

0) COBMECTHasl IeATEIIbHOCTh:

- NOHMMAaTb W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHION H
WHIUBUAYaTbHON pabOTHI;

- MIPUHUMATD LeNu COBMECTHOM JESATEIIBHOCTH
OpPTraHU30BBIBaTH W KOOPIWHHPOBATH JEHCTBHUSA IO e
JOCTH)KEHHUIO: COCTAaBUTh IJIaH JACUCTBUI pacrpenensiTh poiu
C y4YeTOM MHEHUH YYacCTHHUKOB OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboThI;

- KOODIAWHHUPOBAaTH ¥ BBINOJHATE pabOTy B YCIOBHUSX
peabHOro, BUPTYaJIbHOT'O u KOMOHWHHUPOBAHHOTO

CaMOCTOATCIIBHOCTH H

- YMEHHE OTIEPUPOBATH MOHITUAMU: CITy9alHBIN OIBIT
U ciy4yailHoe COObITHE, BEPOSATHOCTh CIy4alHOTO
COOBITHSI; yYMEHHE BBIUUCISATH BEPOSTHOCTH C
UCMOJIb30BaHUEM TpapUUECKUX METOJO0B; MPUMEHSThH
(bOpMyIBI CIOXKEHHS W YMHOXXEHHSI BEPOSTHOCTEH,
KOMOUHaATOpHbIE (HaKThI U HOPMYJIBI IPU

peLIeHNH 3a/1a4; OIEHWBATh BEPOSTHOCTH PEATbHBIX
COOBITHI;

3HaKOMCTBO CO CIyYalHBIMH BEIMYMHAMH, yMEHHE
NPUBOANUTE TPUMEPHI NMPOSBICHHUS 3aKOHA OOJBIIUX
Yrces B IPUPOTHBIX U

0O0I1IeCTBEHHBIX SIBJICHUSX;

- yMeHHE CBOOOJHO ONEPUPOBATH TOHSTHUSIMH:
CTETIEHb C LIEJIbIM MoKa3aTesaeM, KOPeHb HAaTypalbHOM
CTETICHH, CTETICHb

C  palMOHAIbHBIM

I1OKa3aTcCJIeM, CTCIICHb C




B3aHMOJCHCTBUS;

- OCYHICCTBIJISTh MO3UTUBHOE CTPATETMUYECKOE IOBEJICHUE B
pa3NUYHBIX ~ CHUTyallusX, NpPOSBISATH  TBOPYECTBO U
BOOOpakeHHEe ObITh MHUITMATUBHBIM.

OByaneHne YHUBEPCATBHBIMU PETYJISTHUBHBIMU JCHCTBHSIMHU:
T') IPUHATHE ce0s U APYTHUX JIIOJICH:

- TPUHAMATh MOTHBBI M apPTYMEHTBI JPYTUX IIOJEH MpH
aHaJlu3e pe3yJIbTaTOB JIEATEIbHOCTH;

- pa3BUBATh CIIOCOOHOCTH MOHMUMATh MUP C MMO3UIIUU JIPYTOTO
yesoBeKa

JICICTBUTEIIbHBIM
(BeIIeCTBEHHBIM) TIOKa3aTesneM, Jorapudm dHclia,
CUHYC, KOCUHYC U TAHTEHC MPOU3BOJILHOTO YHCIIA,

- yMmeHue CBOOOJHO OINEPHPOBATH TOHSATHIMU:
rpaduk yHKINH,

obpatHas  (yHKIUSA,  KOMIO3WIUA  (DYHKIIHUH,
nuHeWHas — QYHKIMS,  KBaApaTW4yHas  (QYyHKLHS,
cTerneHHasi QyHKIUS C LEeIbIM

mokaszarejieM,  TPUTOHOMETpPHYECKHe  (YHKIHUH,
oOpaTHbIe

TPUTOHOMETpHYECKHE (YHKIMH, TIOKa3aTeNbHaAs H
aorapupmuueckas (QyHKLUUY; YMEHUE CTPOUTH
rpaduku  QYHKIUH, BBINOJHATH TNPEOOpPa3OBAHUS
rpadukoB QyHKIUI;

- YMEHHE WCHOJb30BaTh TpapuKu QYHKIUH Uis
U3y4YEHUs NPOLIECCOB M 3aBUCHUMOCTEN MPU peIIeHUH
3a7a4 U3 APYruX Y4eOHBIX IPEAMETOB U U3 PEaTbHOM
JKU3HH; BbIpaXaTb (OpMyJaMHU 3aBUCUMOCTH MEXKIY
BEIIMYMHAMU;

- yMeHue CBOOOJHO ONEpPUPOBATh MOHATHIMMU:
YETHOCTh  (DyHKUMH, TEPUOJUYHOCTh  (DYyHKIUH,
OTrPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH,
KCTpeMyM (GYHKIUHU, HauOoJbllee W HaMMEHblee
3HaYeHUss (QYHKIMM Ha TPOMEXKYTKE; YMEHHE
MIPOBOJIUTH UCCIIEAOBaHNE (DYHKITNH;

- yMEHHE MHCIOJIb30BaTh CBOMCTBA U TpaduKH
GbyHKIUI Ui peleHus ypaBHEHMM, HEPaBEHCTB U
3ajJ]ayu ¢ mapameTpamu; U300paxkaTtb Ha KOOPIUHATHOM

IJIOCKOCTM ~ MHOXECTBAa  PEIIECHUN  ypaBHEHUH,
HEPABEHCTB U UX CUCTEM
OK 05. OcymiecTBnATh ycTHYI0 | B 007aCTH 3CTETHUECKOTO BOCITUTAHHMS: - yYMCHHE OICPUPOBATH TIOHATHUSIMH: CpEIHEE
Y IUCbMCHHYI0 KOMMYHHKALHMIO | - 5cTETHYECKOE OTHOIICHUE K MUPY, BKJIIOYAsi 3CTETUKY ObITa, | apu(METHUYECKOE, MeJIHaHa, HanOoJIbIIee 5




Ha TOCYJApCTBEHHOM  S3BIKE
Poccuiickoit  Depepanuun ¢
Y4EeTOM 0COOEHHOCTEH

COLIMATIBHOTO U KYJBTYpPHOTO
KOHTEKCTa

HAay4yHOTO W TEXHMYECKOrO TBOPUYECTBA, CIOpTa, TpyAa M
OOIIECTBEHHBIX OTHOLICHHIA;

- CIIOCOOHOCTH BOCIPUHHMMATH PA3IUYHbIE BUJBI UCKYCCTBA,
TpaguLMU U TBOPUYECTBO CBOETO U JIPYTUX HAPOJOB, OUIYIIATh
SMOLIMOHAJIBHOE BO3/I€HCTBUE UCKYCCTBA,

- yOeXJIEHHOCTh B 3HAYUMOCTU JUJISl JIMYHOCTH M OOIIEeCTBa
OTEYECTBEHHOI'O M  MHPOBOTO MCKYCCTBA, 3THHUYECKUX
KYJBbTYPHBIX TPaJULUNA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTb K CaMOBBIPaKEHUIO B Pa3HbIX BHJIaX UCKYCCTBA,
CTpPEMIJIEHHE MPOSIBIATH KAUe€CTBA TBOPUYECKOM JIMUHOCTH;

OBnageHue
JIEHCTBUSIMU .
a) oOmieHue:
- OCYIIECTBIIATH KOMMYHHUKAIIUU BO BCEX cepax KU3HH,

- pacrno3HaBaTh HeBepOaJbHbBIE CPEICTBA OOIIECHNS, TIOHUMATh
3HAQYEHHE COLMAJIbHBIX 3HAKOB, PACIIO3HABAThH IMPEANOCHUIKU
KOH(MIMKTHBIX CUTYaIlMil U CMATYATh KOH(MIUKTHI,

YHUBCPCAJIbHBIMHA KOMMYHHKAaTHBHBIMU

- PAa3BEPHYTO H JIOTHMYHO H3JIaraTb CBOKO TOYKY 3pPCHUA C

HaUMEHbIIIEe  3HAUEHMs,  pa3Max, JUCIEepCHs,
CTaHJIapTHOE OTKJIOHCHUE YHCIIOBOTO HabOpa; yMeHHe
U3BJIEKATh, UHTEPIIPETUPOBATH uH(popManuio,
IpPEJCTAaBICHHYI0 B TabiMIax, Ha JUarpaMmmax,
rpadukax,

OTP@XAIOLIYI0 CBOWMCTBA pEalbHBIX IPOLECCOB U
SBJICHUI; MPEJICTaBIATh MHPOPMAIMIO C MOMOIIBIO
TaOJIUIl U JAuarpaMM; HCCIEIOBaTh CTaTHCTUYECKHUE
JAHHBIE, B TOM 4YHCJIe C IPUMEHEHHEM Ipadudeckux
METOIOB U 3JIEKTPOHHBIX CPEICTB;

- YMEHHUE OIepUpOBaTh MOHATUAMM: TOUKA, IpsiMas,
IJIOCKOCTh, ~ IIPOCTPAHCTBO,  JBYI'PAaHHBIA  yrod,
CKpPELIMBAIOIINECS  MpsSMble, NApPALICIbHOCTh U
NEPIEHAUKYIISIPHOCTD MPSAMBIX M INIOCKOCTEH, YTroJl
MEXIYy [psAMBIMH, Yrojll MEXAy HpsIMOd W
IIJIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMH, PACCTOSIHUE
OT TOYKM N0 IUIOCKOCTH, pPACCTOSHUE MEXAY
IIPSAMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSAMH; YMEHHE
UCMOJIb30BaTh MPU PELICHNH 33/1a4 U3yUYEeHHbIE (DaKThI

HCIIOIB30BAaHUEM SI3BIKOBBIX CPEJICTB; ¥ TeopeMbl IUIAHMMETPHH; YyMEHHE OICHHBAThH
pasMephl 00BEKTOB OKPYIKAFOIIETO MHUPA;
OK 07. CozeiicTBoBaTH B 061acTH 5KOIOTHYECKOr0 BOCITUTAHHS: - YMEHHE OIEPUpPOBATH MNOHATUSAMH:  (DYHKIIHUS,
T T— - HempusATHE IeHCTBMI, NPUHOCAMMX Bpe] OKpPY’KAroLIeH | HenpephlBHAs
cpere; GyHKIMA, IPOM3BOIHAS, epBOOOpa3Has,
CPE/IBL, PECYPCOCOEPEREHIIO, | _ y\jepye IPOrHO3MPOBATL HEONArONPHATHBIE SKONOTHYECKHE | ONPEENEHHbI  MHTErpat;  yMeHHe  HAXOMUTD

MPUMEHSITh 3HAHHS 00
M3MEHEHHH KITUMAaTa,

MIPUHIIUITEI OEPEKINBOTO

MOCIEACTBUS MPEANPUHUMAEMBIX JIEUCTBUN, NMPEIOTBPAILATh
HX;

- pacmmpeHue
HaIpaBJIEHHOCTH;

OIIbITa JACATCIIBHOCTH 3KOJOTrHYE€CKOM

MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKUUH, HCHOJIb3YS
CIIPaBOYHBIE MATEPUAJIbI; UCCIIEI0BATh B MPOCTEHIINX
ciydasx (yHKIMM Ha MOHOTOHHOCTb, HaXOJIUTh
HauOOJbIINEe W HAUMEHbIIWE 3HaYeHUs QYHKIU;
CTPOUTH TpaUKH MHOTOUWIEHOB C MCIIOJIb30BaHUEM




MIPOM3BOACTBA, 3D PEeKTHBHO
JIECTBOBATh B UpE3BbIYAHBIX

CUTyalusax

- pa3palaThIBaTh IJIaH PEIICHUs TPOOJIEMBbI C YUETOM aHau3a
MMEIOLIUXCS MaTEPUATIbHBIX M HEMaTEePHAIIbHBIX PECYPCOB;

- OCYLIECTBIATH IIeJICHANpPABICHHBI MOUCK IEpeHoca
CpEICTB

U CTIOCOOOB ACUCTBUS B MPO(HECCHOHAIBHYIO CPELY;

- yMeThb T[IepEHOCUTh 3HaHHWsI B I[IO3HABATEIbHYIO H

MIPAKTUIECKYIO0 00JIACTH KU3HEEATCIILHOCTH,

- J1aBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B
JeSITeNIbHOCTD, OIICHUBATh COOTBETCTBUE

PE3yJIbTAaTOB LIEISAM;

- mpejularaTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C TO3HIMU
HOBU3HBI, OPUTUHATLHOCTH, MPAKTUYECKON 3HAYUMOCTH

ammapara MaTeMaTHYeCKOro aHaliu3a; MPUMEHSTb
NPOM3BOAHYIO NPU PEIICHWH 3aJad Ha JBHKEHHE;
pemiaTb PAaKTUKO-OPHEHTHUPOBAHHbIE 3a7aydl  Ha
HauOONbIIME W  HAWMEHbIIME  3HAYCHUS, Ha
HaXOXKJCHUE MTYTH, CKOPOCTU M YCKOPECHHUS;

- YMEHHE ONEepHpPOBATH IOHATHSAMHU: JIBUKCHHE B
IPOCTPAHCTBE, MONOOHBIE (UTYypHl B NPOCTPAHCTBE;
UCIIOJIb30BATh OTHOIICHHE IUIOIIA/CH ITOBEPXHOCTEH
1 00beMOB MOTIOOHBIX (UTYDP TIPH

peLICHUY 3a/1ay;

- yYMEHHE BBIYHCIATH T'€OMETPHYECKHE BEITMUMHBI
(umHa,  yrom, oMb, 00BEM,  IUIONIA[b
MOBEPXHOCTH), HWCHOJIB3Yys H3y4YeHHBbIE (OPMYIBI H
METO/IBI;




2. CTPYKTYPA U COJEP)KAHUE OBLIEOBPA3OBATEJILHOM
JUCLUTIIJIMHBI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bup yyeOHo# padoThI O0bem B yacax
O0bem 00pa3oBaTeIbHONM NPOrPaMMBbI 1M CHUIIIMHBI 303
OcHoOBHOe coJiep:KaHue 295

BT u.:

JIeKIIMOHHBIE 3aHATUS 178
[IpakTHueckue 3aHATHUS 117
NuauBuayaabHbIil NPOEKT (HET)

IIpome:xxyTouHas arTecTanus (3K3aMeH) 8




2.2 TemaTn4yecKuii IJIaH U CO/iePKaAHME TUCHUIIIHHBI.

HaumenoBaHue Cojaep:xanue yue0HOro Matepuasa (0CHOBHOE U NMPodeccHoOHATbHO- O6bem | @opmMupyembie
pa3iesioB U TeM OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U PAKTHYECKHE 3aHATHS, NIPUKJIAJTHOH MO1YJb 4acoB KOMIIETeHIIUH
1 2 3 4

OcHognoe codepacanue

Pasnen 1. [loBTOpeHue 21

Kypca MaTeMaTHKH

OCHOBHOM IIKOJIBI

Tema 1.1 Cojnepkanne ydeOHOro Marepuana 8

Henu u 3anaun matematuky | Lleaw u 3aqaun MaTeMaTUKH MTPH OCBOCHUH CTICIIUAIBHOCTH.

[IpA OCBOCHUU ba3oBble 3HaHUS U YMEHUS 10 MaTeMaTUKE B IPOPECCUOHAIBHOM U B IOBCEAHEBHON

cnenuansHocT. Yucna u JESITEIbHOCTH.

BBEIYUCIICHUS JleiicTBHS HAJl IOJIOKUTEIBHBIMU M OTPHUIIATETHHBIMU YHCIIAMH, C OOBIKHOBCHHBIMHU U OK 01, OK 02,
JECATUYHBIMH JIPOOSMH. OK 03,
JeiicTBusi co creneHsiMu, GOPMYIIbl COKPAIICHHOTO YMHOXKCHHS OK 04, OK 05,
KoMOUHUPOBAHHOE 3aHATHE OK 07

Tema 1.2 Cojnepkanne ydeOHOro Matepuana 7

[TporieHThI BEIYUCTICHHUS. [TpocThie IPOIIEHTHI, pa3HbIe CIIOCOOBI X BhIUMCICHUS. JIMHEHHbBIE, KBaApaTHBIC,

VYpaBHeHMs M HEPABEHCTBA | APOOHO-JIMHEIHBIC YPABHEHUS M HEPABEHCTBA
KoMOuHHpOBaHHOE 3aHATHE

Tema 1. 3. Coneprxanue yueOHOro MaTepuaia

Pemenne 3amau. BxongHon

KOHTPOJIb
Brruncnenus u npeoOpa3oBanusi. Y paBHEHHsI U HEPABEHCTBA.
[TpakTHdeckoe 3aHsATHE 5
KourponbHnas pabora 1

Paspnen 2 Ilpsamble n 20

NJIOCKOCTH B
MPOCTPAHCTBE.




Tema 2. 1 OcHOBHBIE

Conepkanue yueOHOro MaTepraia

MIOHATHUS CTEPEOMETPHUH. [Tpenmer crepeomerpuu. OCHOBHBIEC MOHATHH ( TOUKA, MPsAMasi, INIOCKOCTb, OK 01, OK 03,
Pacnonoxxenne npsiMbIxX B IpocTpaHcTBO). OCHOBHBIE aKCUOMBI cTepeoMeTpun. Ilepecekaroiuecs, napajiieibHble OK 04, OK 07
IIPOCTPAHCTBE U CKpEIIMBAIOLINECs IpsAMbIE. YTOJ MEXAY NPSAMBIMU B IPOCTPAHCTBE.
[lepnieHAUKYISAPHOCTH NPsIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPBHI
[TpakTHyeckoe 3aHsTHE
Tewma 2.2. IapamnensHocth | Conepkanue y4eOHOTO MaTepuaia 3
IPSIMBIX, IPSIMON U [TapannensHble npsiMas u miockoctb. Onpenenenue. Ipusnak. CpoiicTaa.
IJIOCKOCTH, IIOCKOCTEN [TapannensHbie miockoctu. Onpenenenue. [Ipuznak. CoiicTsa.
Terpasnp u ero snementsl. [lapannenenunen u ero snementsl. CBoiicTBa
POTHBOIOJIOXKHBIX TPaHel U nuaroHaiei napamienenunena. [loctpoenue oceBbIx
CEUYECHU.
[TpakTHyeckoe 3aHsTHe
Tema 2. 3. Cojnepkanne ydeOHOro Marepuana 4
[leprieHANKYISAPHOCTD [TapannensHble npsmMble. [lapaienbHble NpsMble, NEPIEHIUKYIISPHBIE K TNIOCKOCTH.
IPSIMBIX, IPSIMOH U [Tpu3HaK NepneHAUKYISIPHOCTH MPSIMOHM M INIOCKOCTH
IUIOCKOCTH, MJIOCKOCTEH [TpakTHyeckoe 3aHsTHe
Tema 2. 4 nepriengukynsap | ConepkaHue yueOHOTro MaTepuaa 4
U HakJIoHHas1. Teopema o [Tepnennukynsap u HakIoHHasA. Teopema o Tpex NeprneHIUKYIsApax. Yol MexX1y
TpEeX MePIEeHINKYIIpax NPSMOM U TUIOCKOCTBIO. YTOJI MEXY TUIOCKOCTAMU. [leprieHaAnKyIsipHbIe TNIOCKOCTH.
PaccTosiHMsI B TPOCTPaHCTBE
[TpakTHyeckoe 3aHsTHE
Tema 2.5 Pemenue 3amau. | Comeprkanue ydeOHOro Matepuana 4
[TpsiMble U MIIOCKOCTH, PacnonoxxeHue npsAMbIX U INIOCKOCTEH B pocTpaHcTBe. [lepneHuKyIspHOCTb U
apaJUIeIbHOCTh MPSMBIX U TUNIOCKOCTEH
[TpakTryeckoe 3aHsATHE
Pa3nen 3. KoopauHats! u 18 OK 02, OK 03,
BEKTOPbI B IPOCTPAHCTBE OK 04, OK 07
Tema 3. 1 Koopaunatel u Copnepkanne y4eOHOro MaTepuana 10

BCKTOPLI B IPOCTPAHCTBC

I[CKapTOBBI KOOPAMWHATHI B ITIPOCTPAHCTBC. BCKTOpBI B IIPOCTPAHCTBC. CrnoxxeHne u




BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha yucio. CKalsipHOE TPOU3BEICHUE
BeKTOpoB. [IpocTeiimine 3ajaun B KOOpauHATaX

HpaKTI/I‘IeCKOG 3aHATUC

Tema 3. 2 Pemenue 3amau. | Coneprkanue ydeOHOro Marepuasia 8
Koopaunatel ¥ BEKTOpEI B | JlekapTOBBI KOOPAMHATHI B IPOocTpaHcTBE. BekTopsl B mpocTpancTBe. ClokeHue u
IIPOCTPAHCTBE BBIUMTAaHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa Ha ynciyio. KoopauHaTs! BeKTopa.
[TpakTHyeckoe 3aHsATHE
Paznen 4. OcHOBBI 25 OK 01, OK 02,
TPUIOHOMETPHH. OK 03, OK 04,
Tpuronomerpnueckue OK 05, OK 07
GyHkuun
Tema 4.1 Conepxkanue yueOHOro maTepuasa 3
Tpuronomerpuyeckue Panuannas mepa yria. IloBopoT Toukn BOKpYr Haudana koopauHat. OnpenencHue
(GYHKIMH TIPOU3BOIHLHOTO CHUHYCa, KOCHYCA, TAHI€HCA U KOTaHT€HCa. 3HAKU CUHYCa, KOCUHYCa, TAHI'€HCA U
yria, uncna. PajquanHasd 1 | KOTaHreHca 10 YeTBEPTAM. 3aBUCUMOCTb MEX/Yy CHHYCOM KOCHUHYCOM, TAHT€HCOM
rpagycHas Mepa yria OJIHOTO M TOTO K€ yIJa.
[TpakTHueckoe 3aHsATHE
Tema 4. 2 OcHOBHBIE Cojneprkanne ydeOHOro Marepuana 2
TPUTOHOMETPUYECKHE Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCHHYC, TAHT€HC M KOTAHI€HC YIJIOB O U —
ToXAeCTBa. DOPMYIIEI a. DopMyIibl IPUBEIECHUS
IIPUBEICHUS [IpakTuueckoe 3aHATHE
Tema 4. 3 Cunyc, kocunyc, | ConepkaHue yueOHOro MaTepuaa 2
TaHT'€HC CyMMBI ¥ pa3HOCTH | CyMMBI ¥ pa3HOCTh CHHYCOB. CyMMa U pa3HOCTh KOCUHYCOB. CHHYC, KOCUHYC JIBOMHOTO
nByX yrinoB. CuHYyC H yria. @opMyJibl OJOBUHHOTO yria. [IpeoOpa3oBanue cyMMbl TPUTOHOMETPHUECKUX
KOCHHYC JABOMHOIO yrIJa. GyHKIUI B MpOU3BECHNUE U IPOU3BEIEHUS B CyMMY. BripakeHnue
@DopMyJIbl TOJIOBUHHOTO TPUTOHOMETPUUYECKUX (DYHKIMN Yepe3 TAHT€HC MOJIOBUHHOTO apTyMEHTa.
yria [Tpeobpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHU I
[TpakTHueckoe 3aHsTHE
Tema 4. 4 ®ynkuuu, ux Copneprkanue yueOHOro MaTepuasa 2




CBOHWCTBA U TpapuKu

OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaUeHUH QyHKIUH. YeTHOCTh, HEUETHOCTb,
epruoInYHOCTh GyHKIMU. CiocoObl 3a1aHus PYHKITUN

HpaKTI/I‘IeCKOG 3aHATUC

Tema 4. 5 Cojeprkanne y4eOHOro MaTepuaa 2
TpuronomeTpuieckue OO6uacTh onpeeneHuss 1 MHOKECTBO 3HAYCHHUI TPUTOHOMETPHYECKUX (DYHKITHIH.
GbyHKIIUM, UX CBOWCTBA U YeTHOCTb, HEYETHOCTD, IEPHUOJUIHOCTh TPUTOHOMETpUUecKuX (yHKiui. CBoicTBa U
rpaduk rpaduku QyHKIMA Y = cosx,y = Sinx,y =tgx,y = ctgx.
[IpakTrueckoe 3aHsaTHE
Tewma 4. 6 IIpeobpazoBanue | ConepkaHue ydeOHOTO MaTepuaa 2
rpapuKoB Cxarue U pacTshKeHHe TpauKOB TPUTOHOMETpHUYecKnX GyHKuui. [IpeobpazoBanue
TPUTOHOMETPHYECKUX rpaduKOB TPUTOHOMETPHUUECKUX (DYHKIUI
GyHkunit IIpakTHUECKOE 3aHATHE
Tema 4. 7 ObpaTHbie Cogepxanue yueOHOro Marepuasa 2
TPUTOHOMETPUUECKHE OO6patHbie TpuronoMerpuueckue GhyHkiuu. Mx cBoiictBa u rpadukH.
GyHKuMHM [IpaKTHYECKOE 3aHSATHE
Tema 4. 8 Cogepxanue yueOHOro Marepuasa 2
Tpuronomerpuyeckue VYpaBHeHus cosx = a,sinx = a,tgx = a,ctgx = a. PemieHne TpUrOHOMETPUYECKUX
YPaBHCHHUs W HCPABEHCTBA | ypaBHEHHMU OCHOBHBIX TUIIOB; IPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUS,
CBOJISIIMECS K KBaJIpaTHBIM, pEIIaeMble pa3IoKEHUEM Ha MHOXKHUTENHU, OJHOPOIHBIE.
[TpocTeiiimne TPUroHOMETPUUECKNE HEPABEHCTBA.
[IpakTrueckoe 3aHsTHE
Tema 4. 9 Cucremsl Cojneprkanne ydeOHOro Marepuana 2
TPUTOHOMETPUYECKHUX CucreMbl IPOCTEHNINX TPUTOHOMETPUUYECKUX YPABHEHUH
YPaBHEHHH U HEPABEHCTB [TpakTHveckoe 3aHATHE
Tema 4. 10 Pemenue 3anau. | Conepkanue yueOHOro MaTepuasa
OCHOBBI TPUTOHOMETPHH. [TpeoOpa3zoBanus TPUTOHOMETPUUYECKUX BhIpaKeHUN. Perienrne TpuroHoMeTpuyecKux
Tpuronomerpuyeckue yYpaBHEHHI U HEPABEHCTB B TOM YHCJIE C UCTIOJIb30BAHUEM CBONCTB (DYHKITHH.
byHKIII [IpakTHueckoe 3aHsaTHE 1
KourposbHas pabora 1
Paspnen 5. KommiekcHbie 18

qyucJaa.




Tema 5. 1 KommiekcHbie Copepxanne yueOHOro Marepuasa 10 OK 01, OK 02,
yucna [TonsiTne koMIUIeKCHbIE YKciia. CONpsKEHHBIE YUCIIa, MOJYJIb U ApTYMEHT OK 03, OK 04,
KOMIUIEKCHOTO uncia. dopma 3anucu KOMIUIEKCHOTO YKclia (TeoMeTpruyecKas, OK 05, OK 07
TPUTOHOMETpHUECKas, anredpandeckas). ApupmeTnueckue JeiCTBUS ¢ KOMIIJIECHBIMU
qucIaMu
[TpakTHueckoe 3aHsATHE
Tema 5. 2 Copepxanne yueOHOro Marepuasa 8
IIpuMenenre KOMILIEKCHBIX | BEIMOHEHNE pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX uucel. [IpruMepsl Heroib30BaHus
qucen KOMILIEKCHBIX YHCEIl
IIpakTHueckoe 3aHsaTHE
Pa3znen 6 IlpousBognasn 31 OK 01, OK 02,
¢pyHKumMn, ee NnpuMeHeHne OK 03, OK 04,
OK 05, OK 07
Tewma 6. 1 Ilonstue Cogepxanue yueOHOro Marepuasa 4
npousBoaHon. @opmyiel u | [Ipupamenne aprymenta. [lpupamenne GyHKuuu. 3a1aqun, TPUBOISAIINE K TTOHSTHIO
MpaBuUIa npou3BOAHON. Onpesenenre Npou3BoIHON. ANTOPUTM OTBICKAHUS TPOU3BOIHOM.
muddepeHnpoBaHus ®Dopmysl nuddepennrpoBanus. [Ipasuna auddepenunpoBanus
[TpakTHyeckoe 3aHsATHE
Tema 6.2 [IpousBoaHas Cogneprkanne y4eOHOro Marepuana 4
CYMMBI, Pa3HOCTH, Dopmyasl qubdepenurponanus. [Ipasuna nuddepennpoBanus
MIPOU3BE/ICHNUS, YaCTHOTO [TpakTHyeckoe 3aHsATHE
Tema 6. 3 IIpousBoaHbBIC Cojnepkanne ydeOHOro Matepuana 4
TPUTOHOMETPUYECKHUX Omnpenenenue cinoxHol GyHKIUU. [[pon3BoaHAS] TPUTOHOMETPUYECKHUX (QYHKITHI.
byukamii. [IponsBoaHas [Tpon3BoHAas CIIOXKHOM (HYHKIIUH.
CIIOKHOU (DYyHKITUU [TpakTH4eckoe 3aHsATHE
Tema 6. 4 ITonsitue o Copnepkanne ydeOHOro Mateprana 3

HENPEPbIBHOCTH (PYHKIUH.
Meron nHTEpBAIOB

[Tonsitue HenpepriBHOU (yHKIMU. CBOMcTBa HenpepbIBHONW QyHKINU. CBSA3b MEKIY
HENPEPHIBHOCTHIO U AUPPEpEeHINPYEMOCThIO (PYHKIIMH B TOUKE. AJTOPUTM PELICHUS
HEPABEHCTB METOJIOM MHTEPBAJIOB.




HpaKTI/I‘IeCKOG 3aHATUC

Tema 6. 5 I'eomeTpudeckuit
1 GU3UYECKUI CMBICTT
MPOU3BOAHOMN

Copepxanue yueOHOro Marepuasia

I'eomerprueckuii cMbICT MPOU3BOJHON (PYHKIIUH - YIII0BOH KO3 (UIIEHT KacaTelbHOI
K rpaduKy (pyHKIIMM B TOUKE. Y paBHEHHE KacaTeIbHOM K TpaduKy (QpyHKIUH.
AJITOPHUTM COCTaBIICHHS YPaBHEHHMs KacaTelibHOM K rpaduky byukiun y = f(x).

HpaKTI/I‘IeCKOG 3aHATUC

Tema 6.6 Ousmyeckuii
CMBICJI TPOU3BOIHOW B
po¢eCCUOHATBHBIX
3ajagax

Copepxanne yueOHOro Marepuasa

DuU3NYECKU CMBICT TPOU3BOJIHOW — MTHOBEHHAsA CKOPOCTh B MOMEHT BPEMEHHU t:

v=2_S'(t)

HpaKTI/IqCCKOG 3aHATHUC

Tema 6. 7 MOHOTOHHOCTE
¢byukun. Touku
IKCTpeMyMa

Cojnepkanne ydeOHOro Marepuana

Bospactanue u yObiBaHue (pyHKIIMHU, COOTBETCTBHE BO3PACTAHUS U YObIBaHUS (DYHKIIUU
3HAKy POU3BOAHOMN. 3a/1auu HA MAKCUMYM U MUHHUMYM. AJITOPUTM UCCIICIOBAHUS
GYHKIIUH ¥ IOCTPOCHHMS €€ TpahMKOB ¢ HOMOIIbIO TIPOU3BOJHOM.

[IpakTrueckoe 3aHsaTHE

Tema 6. 8 UccnenoBanue
(GYHKIUHU U IOCTPOCHHE
rpauKoB

Cogepxanue yueOHOro Marepuasa

WccnenoBanue QyHKIMH Ha MOHOTOHHOCTb M [TIOCTPOEHHE IpauKOB

HpaKTI/IquKOC 3aHATUC

Tema 6. 9 Haubonpiiee u
HaUuMEHbIIIEE 3HAYEHUS

byHKIUH

Cogepxanue yueOHOro MaTepuana

Haxoxnaenne HauboIb11er0 1 HAUMEHbILIEr0 3HaYeHUsI PYHKIMH, TOCTPOEHKE TpauKOB
C UCIOJIB30BAHUE anmnapara MaTeMaTH4eCKOro aHaJIu3a.

[IpakTrueckoe 3aHsTHE

3aauy NPUBOAAILME K IOHATHIO ONPEAEIIEHHOTO UHTErpaja - O BBIYHUCICHUM IJIOIAAN
KpUBOJMHENHON Tpanenuu. [IoHATHe onpeneneHHoro uaTerpana. [ 'eomerpudeckuit u
¢du3ndeckuit cMbIch onpeneneHHoro uarerpana. @opmyna Hetorona — JleiiGnuma.
Pemenue 3a1a4 Ha MpUMEHEHNUE UHTETpaa Ui BIYMCIECHUS GU3NYECKUX BETUYHH U
IJI0LIANEH

[TpakTHueckoe 3aHsTHe

Tema 6. 10 Pemntenne 3agau.
[IpousBonHas pyHKIMY, €€
MIPUMEHEHNE

Copepxanre yueOHOr0 MaTrepuaa

®opmyisl 1 npaBuia guddepenurposanus. Mccnenoanue GyHKIMH ¢ TOMOLIbIO
npousBogHoN. Hanbonpliee 1 HauMeHblIee 3HaueHusl QyHKIUH.




KonrposabHas padora

Paznen 7. 19 OK 01, OK 02,
MHOrorpaHHUKH M TeJia OK 03, OK 04,
BpalleHust OK 05, OK 07
Tema 7. 1 Ilpusma, Cojeprkanne y4eOHOro Matepuaa 4
napajuiejenunen , Kyo, [Tpu3ma (HakIOHHAs, IpsiMas , TapajuleTbHast) ¥ ee sJeMeHThl. [lapannenenune.
MUpaMHJIa U KX CEUCHUS CaoiicTBa IpsIMOYTOJILHOTO Napaenenunena. Ky0. nupamua u ee 31eMeHTHI.
[IpaBunpHas nupaMuaa.
[TpakTHueckoe 3aHsATHe
Tewma 7. 2 IIpaBusnbHbIe Cogepxanue yueOHOro Marepuasa 4
MHOTOTPAaHHHKH B KU3HH [Tnomanp MOBEpXHOCTH MHOTOTPAaHHHUKOB. [IpocTeiimme KoMOMHAIIMY MHOTOTPAaHHUKOB.
Brruncnenue 3JeMeHTOB IPOCTPAHCTBEHHBIX (uUryp ( pedpa, JuaroHaiu, yribl).
[TpaBUIIbHBIC MHOTOTPAHHUKH.
[TpakTHueckoe 3aHsATHe
Tewma 7. 3 Humunap, konyc, | Conepxkanue yueOHOro Marepuaia 4
11ap ¥ UX CEYCeHUs [{unuuap, konyc, cdepa u map. OCHOBHbIE CBOWCTBA MPSMOI0 KPYTOBOIO LIWJIMHPA,
IPSIMOTO KPYroBOTO KOHyca. M300pakeHne Tes BpalleHns Ha MII0CKOCTH.
[TpencraBienue 06 yceueHHOM KoHyce. CedeHus: KoHyca (mapajljiebHOe OCHOBAHUIO U
IPOXO/AIIEe Yepe3 BEPIINHY ), CEUCHHS MMIMHAPA (MapalieIbHO U TePIECHINKYISIPHO
OCH), CeUeHHs 1apa.
[IpakTHueckoe 3aHsaTHE
Tema 7. 4 O0bembl 1 Coneprkanue yueOHOro MaTepuaa 3
IUTOIIAM ITOBEPXHOCTH T€X | OOBeM npsMoyroiasHOro napamienenunena. Oovem ky6a. O6beMbl IPSIMOi IPU3MBI U
nunuHApa. O0BeMbl MMpaMuIbl 1 KoHyca. O0beM 1mapa.
[TpakTHyeckoe 3aHsTHe
Tema 7. 5 Pemenue 3amau. | ComeprkaHue yq4eOHOro MaTepuaa
MHOrorpaHHUKH U Teja OO0beMbI ¥ IO MOBEPXHOCTH MHOTOTPAHHUKOB ¥ T€J BPAIICHHSI 3
BpAIICHHS [IpakTudeckoe 3aHsITHE
KonTponbHas pabota 1
Pasnen 8 IlepBooOpa3nasn 22 OK 01, OK 02,




(pyHKuMH, ee IPUMEHEHHE

OK 03, OK 04,

Tema 8. 1 IlepBooOpaznas | Coxeprkanue yueOHOro MaTepuaia 6 OK 05, OK 07
¢bynkuu. [IpaBuna 3ajaya 0 BOCCTAHOBIICHUH 3aKOHA JABUKEHUS 10 U3BECTHOM ckopocTu. [lonsiTue
HaxO0XKJCHUs uHTerpupoBanus. O3HaKOMIICHUE C MIOHATUEM HMHTErpaja U epBooOpa3HoM Asis
11€pBOOOPA3HBIX Gyukuun y = f(x). Pemenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ POU3BOIHOM,
BBIUMCJICHHE NTePBOOOPa3HOM At JaHHON QyHKIMK. Tabnuua hopMyIl Ui HaXOXKACHUS
nepBooOpa3HbIX. M3ydyeHue npaBuil BEIYUCICHHS IEPBOOOPA3HOM
[IpakTHueckoe 3aHsaTHe
Tema 8. 2 ITmomans CoJepkanne y4eOHOro Marepuasa 5
KPUBOJMHENHON Tpanelyy. | 3a7auu MPUBOIAIINE K TIOHATHIO ONPEICICHHOTO HHTETpaia — O BEIYUCICHUH TUTOIIA M
®opmyna HeroToHa - KPUBOJIMHENHOM Tpaleuuu, o nepeMelieHn Touku. [lonsitue onpeneneHHoro
JleiiOHuma uHTerpana. 'eomerpuueckuil 1 pu3HMUecKUil CMBICI OIIPEIEICHHOIO HHTETpaIa.
®dopwmyra Herotona - JleliOHuna
[IpakTHueckoe 3aHsaTHe
Tema 8. 3 Cogepxanue yueOHOro Marepuasa 5
Heonpenenennsliii u IToHsITHE HEONTPEAETIEHHOTO HHTErpaJia
OIIpEeAEIECHHBIN UHTETPAl [IpakTHueckoe 3aHsiTUE
Tema 8. 4 IlousiTue 06 Coneprkanue yueOHOro MaTepuasa 5
onpejeneHHoM unrerpane | ['eoMerpuueckuid CMBICI ONPEIEICHHOIO HHTErpaia
KakK IJI0Iau [IpakTuueckoe 3aHsTHE
KPUBOJIMHEHHOM Tpanenuu
Tema 8. 5 Pemienue 3anau. | ConepkaHue yueOHOro MaTepuaa
ITepBooOpasnas Gynkuun, | [TeppooOpasHas ¢hynkuun. [IpaBuia HaxoxaeHNs epBooOpas3Hbix. Ee mpuMeHeHue 1
€€ IPUMEHEHMUE. KonTponbHas pabota
Paznen 9. Crenenu u 20 OK 01, OK 02,
kopHU. CTenHas, OK 03, OK 04,
pynkuus OK 05, OK 07




Tema 9. 1 Crentenuas
(GyHKIUSA, €e CBOMCTBA.

Conepkanue yueOHOro MaTepraia

[TonsiTue KOpHS N-0M CTENEHU U3 NEUCTBUTEIBHOTO yuciaa. OyHKIUU Y = Vx nx
cBoiicTBa U rpaduku. CBoiicTBa KOpHS N-0i cTteneHu. [IpeodbpasoBanue
UPPALMOHAIBHBIX BHIPAXKCHU.

HpaKTI/I‘ICCKOC 3aHATUC

Tema 9.2 IIpeoOpazoBanue | Conepkanue ydeOHOTO MaTepuaia 5
BBIPDOKEHUH ¢ KOpHAMHU N- | [IpeoOpa3oBaHKe HPPAIIMOHATIBHBIX BEIPAKEHHU.
O CTEeNeHU [IpakTHueckoe 3aHsTue
Tema 9. 3 CpoiicTBa Cojnepkanne ydeOHOro Marepuana 4
CTENEHH C palMOHaJbHEIM | [IoHsATHE cTeneHu ¢ palMOHAIbHBIM MOKa3zaTesieM. CTeneHHble (PYHKIUHI, UX CBOWCTBA U
U 1EUCTBUTEIBHBIM rpaduKu
NOKa3aTeIsIMH. [TpakTHyeckoe 3aHsTHe
Tema 9. 4 Pemienne Cojnepkanue y4eOHOro Marepuana 5
HMppaLMOHAJIbHBIX PaBHOCWIBHOCTB HppAaLMOHANIBHBIX YpaBHEHUN. MeToibl ux pemenus. Penenue
YpaBHEHUH U HEPABEHCTB UppalMOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB

[IpakTrueckoe 3aHsATHE.
Tema 9. 5 Crenenu u Coneprkanue yueOHOro MaTepuasa 1
kopHH. CTeneHHas Onpenenenue creneHHoN (yHKIUU. Mcronb3oBaHue ee CBOWCTB MPU PEIICHUN
byHKUMSA YpaBHEHUI U HEPABEHCTB

KonTposabHas pabora
Pazgen 10 21
IHoxkazarenbHas pyHKIUA
Tema 10. 1 [lokazatensHas | ConepkaHue yueOHOro MaTepuaa 6

¢byHKIUS, ee CBOMCTBA.

CreneHb ¢ IPOU3BOJIBHBIM JIEUCTBUTEIBHBIM MOKa3zaTeneM. OnpeneneHue
noKa3aTeabHON (PyHKIMH ee CBOHCTBA U TpaduK. 3HAKOMCTBO C IPUMEHEHUEM
nokasarenbHON QyHKIUH. Pemenne nokasareapHbIX ypaBHEHUH (QyHKIIMOHATIBHO-
rpadM4ecKUM METOJIOM.

[IpakTHueckoe 3aHsTHE.




Tema 10. 2 Pemenue
[Toka3zaTenbHBIX ypaBHCHHS
Y HEpaBEHCTBA

Conepkanue yueOHOro MaTepraia

Penienne nokaszareabHbIX YpaBHEHUM METOIOM YpaBHUBAHUS IIOKA3aTeNIeH, METOIOM
BBEJICHUSI HOBOI MepeMeHHOH, PyHKIMOHATBHO-TpaduIeckuM MeToioM. Perienue
IIOKA3aTeNIbHbIX HEPABEHCTB.

HpaKTI/I‘IeCKOG 3aHATUC

Tema 10. 3 Cucremsl Cojeprkanne y4eOHOro Matepuasa 4
NOKa3aTeIbHbIX ypaBHEHUH | PenieHue cucTeM mokasaTeabHbIX YpaBHEHHN
Tema 10. 4 Pemenue 3agau. | Conepskanue ydeOHOTO MaTepuaa
[TokazarenbHas QyHKIHS Pemenne nokasarenbHbpIX ypaBHEHUN METOIOM YPAaBHUBAHHUS I10KA3aTEIEH U METOIOM
BBEJ/ICHMSI HOBOM NepeMeHHOM. Penienne nokazareabHbIX HEPABEHCTB
[MpakTrdeckoe 3aHsATHE 4
KouTtposbHast pabora 1
Paznen 11. Jlorapudmbl. 20
Jlorapudpmuueckas
GyHKIun
Tema 11. 1 Jlorapudm Cogneprkanne y4eOHOro Marepuana 4
yucna. JlecATUUHbINA U Jlorapudwm yucna. JlecaTUYHBIA U HATYPATBHBIN JOrapu(MBbI, YUCIIO €
HaTypanbHbIA JorapuMel, | [IpakTHYECKOE 3aHATHE
4HCIIO €
Tema 11. 2 Jlorapupm Copepxanue yueOHOro Marepuaiia 3
gucia. CBoiicTBa CsotictBa norapudmos. Oneparus iorapupMupOoOBaHus
sorapu@mon [TpakTHueckoe 3aHsATHE
Tema 11.3 Cojnepkanne ydeOHOro Marepuana 3
Jlorapudpmuueckas Jlorapugmuueckas pyHKIUs, €e CBOUCTBA U TpadUK.
GbyHKIUS, ee CBOICTBA U [TpakTiueckoe 3aHsATHE
rpaduk.
Tema 11.4 Pemenne Coneprkanne yueOHOT0O MaTepuana 3
JorapupMHUUECKUX

YpPaBHEHUI U HEPABEHCTB

[Tonsitue norapudmuueckoro ypasHeHus. Onepaius NOTeHIUpoBaHUsA. TpH OCHOBHBIX
METO/1a PelIeHHUs JJoTapu(PMUIECKUX YpaBHEHUH; PYHKIMOHAIBHO-TpadUIecKuii, METOT




MOTEHIIMPOBAHUS, METO/]] BBEJCHHSI HOBOU mepeMeHHou. Jlorapudmudeckue
HEpaBEHCTBA.

HpaKTI/I‘IeCKOG 3aHATUC

Tema 11. 5 Cucremsl Cojeprkanne y4eOHOro MaTepuaa 3
JorapupMUUECKUX AJNTOPUTM PELICHHUS CUCTEMBI ypaBHEHH. PaBHOCHMIIBHOCTD JIoTapupMudecKux
YpaBHEHUU YpaBHEHU U HEPABEHCTB
[TpakTHueckoe 3aHsATHE
Tewma 11. 6 Pemienue 3amau. | Coneprxkanue yueOHOro Marepuaia
Jlorapudmsi. Jlorapudmuueckas pynkuus. Pemenus npocreinmx JiorapuMudeckux ypaBHEHUH
Jlorapudmmueckas [IpakTrueckoe 3aHsATHE 3
byHKIUSA
KoutposbHast pabora 1
Pa3nen 12. MHoskecTBA. 20 OK 01, OK 02,
DJIeMEeHTbI TEOPUH OK 03, OK 04,
MHOKECTB OK 05, OK 07
Tema 12. 1 MHoOXxecTBa Cojnepkanue y4eOHOro Marepuana 5
[Tonsitue MuoXkecTBa. [logMuokecTBO. Onepanuu ¢ MHOKECTBAMHU
[IpakTrueckoe 3aHsTHE
Tema 12. 2 Onepanuu ¢ Cojnepkanne ydeOHOro Matepuana 5
MHOKECTBAaMU Omnepanyu ¢ MHOKecTBaMH. Perienne npukiagHbIx 3a1au
[IpakTrueckoe 3aHsTHE
Tema 12. 3 I'padst Coneprkanue yueOHOro MaTepuasa 5
[Tonsitue rpad, nepeBo, HUKI rpad Ha IOCKOCTH
[TpakTHyeckoe 3aHsTHE
Tema 12. 4 Pemenue 3anau. | Conepkanue yueOHOro MaTepuaa 4
MHosxecTBa, rpadbl U UX Onepanuu ¢ MHOXkecTBaMH. ONrcaHue pealbHbIX CUTYAlUi ¢ TOMOIIbIO MHOXKECTB.
IpUMEHEHHE [Ipumenenue rpadoB K pelIeHHIO 3a/1a4
[TpakTHueckoe 3aHsTHE
Paszgen 13. DaeMeHTBI 20 OK 01, OK 02,
KOMOUHATOPUKH OK 03, OK 04,
CTATHCTUKHU U TEOPHH OK 05, OK 07

BEpPOSATHOCTEM




Tema 13. 1 OcHOBHEBIE
MOHATHH KOMOMHATOPHKH

Conepixanue yueOHOro MaTepraia

IlepecTaHOBKH, pa3MELLICHUS, COUETAHUS

HpaKTI/I‘IeCKOG 3aHATUC

Temal3. 2 CoOrblTHE,

Copepxanne yueOHOro Marepuasa

BEPOSITHOCTH COOBITHSI. CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSATHOCTU CyMMbI COOBITHH. 4
CnoxxeHre 1 yMHOXKEHUE YciioBHast BEpOSATHOCTH. 3aBHCUMBIC M HE3aBHCUMBIE COOBITH. TeopeMbl 0 BEpOATHOCTH
BEPOATHOCTEN MIPOU3BEICHUS COOBITHIA
IIpakTHueckoe 3aHsaTHE
Tema 13. 3 BepositHocts B | Coneprkanue yd4eOHOTo MaTepuaa 4
poheCCHOHATBHBIX OTtHocuTeIbHAs YaCTOTa COOBITHS, CBOICTBA €€ yCTONYMBOCTH. CTaTHCTUYECKOE
3a1ayax onpezeneHue BeposiTHocTU. O1ieHKa BEpOSITHOCTU COOBITHUS
[IpakTHueckoe 3aHsiTue
Tewma 13. 4 TuckperHas Cojnepkanue y4eOHOro Marepuana 3
CllyyaiiHasi BEIMYMHa, Buasl cinyyaitneix BenuuuH. OnpeneneHue JUCKPETHOM ClydailHOW BeJIMYMHBI. 3aKOH
3aKOH €€ pacupeaeIeHUs pacnpenesieHus: AMCKPETHOM CIy4aHOW BEIWYMHBI. E€ UnCIIOBbIE XapaKTEPUCTUKHU.
[IpakTHueckoe 3aHsTUE
Tema 13. 5 3agaun Cojnepkanne ydeOHOro Matepuana 3
MaTeMaTH4YeCKOH Bapuanunonnsiit psig. [lonuron gactot u ructorpamma. CTaTUCTUYECKHE
CTaTUCTUKU XapaKTePUCTHKU psijia HaOII0JaeMbIX TAaHHBIX
[IpakTHueckoe 3aHsaTHE
Tema 13. 6 Pemenue 3anau. | ConepkaHue yueOHOro MaTepuaa 1
DNeMEeHTHI TEOpUHU Buast cobbITHi, BEpOSITHOCTD COOBITHM. CIIOKEHUE U YMHOXEHUE BEPOSITHOCTEH.
BEPOATHOCTEN U JuckperHas cinydaiiHasi BEJIMUMHA, 3aKOH €€ pacipeaesieHus. 3a1aud MaTeMaTH4eCKOM
MaTeMaTU4eCKON CTATUCTHUKH.
CTaTUCTUKHU KonTponbHas pabota
Pa3nen 14. YpaBHeHnus u 20 OK 01, OK 02,
HEepPaBEHCTBA OK 03, OK 04,
Tema 14. 1 Copepxanue yueOHOro Marepuasa OK 05, OK 07




PaBHOCHMIBHOCTD

PaBHOCHIIBHOCTD ypaBHEHU U HepaBeHCTB. Onpezaenennsi. OCHOBHbIE TEOPEMBbI

YpaBHEHHH U HEPAaBEHCTB. | PAaBHOCHJIBHBIX II€pEX0Jax B ypaBHEHUs U HepaBeHCTBaX. OOIIMe METOIbl pelieHus 4
OOu1re MEeTOABI peleHus YpaBHEHHIA: IEPEX0/1 OT PAaBEHCTBA (PYHKIUHU K PAaBEHCTBY apTyMEHTOB IS
MOHOTOHHBIX (DYHKIIMHA, METOJI Pa3JIOKEHHUs HA MHOXKUTEIIN, METO/] BBEIEHUSI HOBOH
epeMEeHHOM, QYHKIIMOHATBHO-TpaUUeCKUN METOT
[TpakTHueckoe 3aHsATHE
Tema 14. 2 I'paduueckuii Copneprxanue yueOHOro MaTepuasa 3
METO/]I PELICHUS OO11e MeTo/Ibl peIIeHUs] HEPaBEHCTB: IIepexo/1 OT CPABHEHUS 3HAUCHUH (PYHKIMU K
YpaBHEHUI, HEPABEHCTB CPaBHEHMIO 3HAUEHUI apryMEHTOB JJIi MOHOTOHHBIX (DYHKLUN, METOJ UHTEPBAJIOB,
byHKUHOHANBHO-Tpaduueckuit MeTo. ['paduueckuit MeTol perieHus: ypaBHEHUH U
HEPABEHCTB.
[TpakTHueckoe 3aHsATHE
Tema 14. 3 YpaBHeHus u Cogepxanue yueOHOro Marepuasa 3
HEPAaBEHCTBA C MOJyJIEM Omnpenenenne monyis. PackpeiTue Monyis 1o omnpenenenuto. [Ipocreiine ypaBHeHus
Y HEPaBEHCTBA ¢ MoAyJeM. [I[puMenenne paBHOCUIBHBIX IEPEXOI0B B ONPEIICHHBIX
TUIIAX YPAaBHEHUH U MHTEPBAJIOB C MOJYJIEM
[TpakTHueckoe 3aHsATHE
Tema 14. 4 YpaBHeHus u Cojnepkanne ydeOHOro Matepuana 3
HEPaBEHCTBA € mapaMeTpoM | 3HAKOMCTBO ¢ napaMeTpoM . [Ipocrelinme ypaBHEHNsI M HEPABEHCTBA C NAPAMETPOM
[IpakTrueckoe 3aHsTHE
Tema 14. 5 CocraBnenue u | Coneprkanue y4eOHOro Matepuana 3
pelieHne Pemienue TeCTOBBIX 3a/1a4 MPO(HECCHOHAILHOTO COJEPKAHUS
npo(eCCUOHANBHBIX 33/1a4 | [IpakTHYeCcKOoe 3aHATHE
C MIOMOILBIO YPABHEHUS U
HEpaBEHCTBA
Tema 14. 6 Pemenne 3anau. | Conepkanue yueOHOro MaTepuaa 4
VYpaBHenus u HepaBeHCTBa | OOmIIie METOBI pEIICHUs] YpaBHEHUH. Y paBHEHUS 1 HEPABEHCTBA C MOYJIEM H C
1apaMETPOM.
[TpakTHueckoe 3aHsTHE
IIpome:xxyTouHasi arrecTanus (IK3amMeH) 8

Bcero:
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3. VYCJIOBUS PEAJIM3AIIMMA TIPOTPAMMBI YUYEBHOU
JUCHATTIIMHBI

3.1. Jlnst peasm3anyu NPOrpaMMbl AHCUHILIMHBI J0KHBI ObITH IIPEIyCMOTPEHbI
cjeyIolUe crenuaibHble MOMelleHus :

Peanuzamus nporpaMMbl JUCHMILTUHBI TpeOyeT Hanuuus y4yeOHOTo KaOuHeTa
MaTeMAaTHUKH.

O06opynoBaHue yueOHOTO KaOHWHETa:

- IOCa/I0YHbIE MECTa MO KOJMYECTBY 00YUarOIINXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUIEKT Y4eOHO-HarIsAHbIX 10COOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUI€OMATEPHUATIOB;

- 3aJJaHKA 111 KOHTPOJIBHBIX padoT;

- Ipo(e€CCHOHATILHO OPHUEHTUPOBAHHBIC 3aIaHMS;

- MaTepHaJIbl HK3aMeHa.

TexHuueckue cpencTra 00y4eHus:

- IEPCOHAIBHBIN KOMIIBIOTEP C JMIIEH3MOHHBIM ITPOTPAMMHBIM 00€CIICUeHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UuopmanmoHHoe o0ecniedyeHre peain3aluu NpPOorpaMmMbl

3.2.1. OcHOBHBIE TeYATHBIE H3aHUSA

1 Maremaruka. Anredpa u Hadajga MareMaTudeckoro aHanusa. 10-11 kmacesl: yue0.mis
o0mieoOpa3oBar. opraHuzaiuii: 0a3oBblii U yriyOneHnHslid yposau / [LII. A. Anumos, 0. M.
Komsirua, M. B. TkaueBa u np.]. - 3-e uzn. — M.: [Ipoceemenue, 2019.

2. Marematuka. I'eomerpus. 10-11 kmaccel: y4yeO. ans oOuieoOpa3. opraHuzanuii:
0a3oBbii 1 yriuyoneHasiit yposau / [JI. C. AranacsH, B. @. byty3os, C. b. Kagomues u np] -21-
e u31. — M.: [IpocBemenue, 2019 (MI'Y-mkorne).

3.2.2. JlonoJIHUTEIbHbIE HCTOYHHKH

1. Anrebpa M Hayala MaTeMaTHUeCKOro aHaiusa. JlunakTuyeckue MaTepuaibl K
yueOnnky 0. M. Komsruna u ap. 10 xmacc: yue6.mocobue mis 001meodpa3oBaT. OpraHu3aIyi:
6a3oBblif 1 yriyonennsiii yposau / [M.U. Illabynun, M. B. TkaueBa, H.E. ®engoposa, O.H.
JHo6poga]. - 6-e uza. — M.: [Ipoceemenue, 2018.

2. Anrebpa M Hayala MaTeMaTHYECKOro aHaiu3a. JlunakTuyeckue MaTepHalibl K
yueOnuky 0. M. Komsruna u ap. 11 xmacc: yue6.mocobue ms 001meodpa3oBaT. OpraHu3aIyi:
6a30BbIif 1 yriyonenssiit yposuu / [M.U. l1laGynun, M. B. TkaueBa, H.E. ®enoposa u np.]. - 3-
e u3., 1opad. — M.: IIpoceemenue, 2018.

3. Teomerpus. [unaktudyeckue Matepuansl. 10 kmace:  ydeG.mocobue — Juis
001eoOpazoBat. opranu3anuii: 6a30BeIii ¥ yriayoneHHbl ypoBau/ b.I. 3uB. — 14-e u3g. — M.:
ITpocsemenue, 2018.



4. T'eomerpus.

JnnakTudeckue

Marepuasibl. 11 knacc:

y4eb.mocobue st

o0mieo0pa3oBar. opranu3aiuii: 6a3oBblii U yrayoneHnHslii ypopau/ b.I'. 3uB. — 14-e uzn. — M.:

IIpocsemenue, 2018.

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJILHOM JUCHOUILJIAHBI

KOHTpOJIb H OII€HKA PC3YJIbTAaTOB OCBOCHHUA 06HICO6p&30BaTeHLHOﬁ JUCIHHITINHBI

pacKphIBalOTCSl  4epes

AUCTUILIMHAPHBIC

pe3ynbTaThl,

HaIIPpaBJICHHBIC Ha

dbopmupoBaHre OOHMMX M MPOQPECCHOHANBHBIX KOMIIETEHIIMHA MO paszjiesiaM |

TEMaM COJepKaHus yueOHOTro MaTepHaia.

Oo6masi/npodeccuonanbHast
KOMIEeTEeHI[UsI

Paznena/Tema

THN OLEeHOYHBIX MEPONPUATHS

OK 01. BeiOupats crocoObl
peLieHHs 3ama4
npoQeCcCHOHAILHON
NESITSIBHOCTH TIPUMEHHUTEIIBHO
K Pa3JIMYHBIM KOHTEKCTaM

P1, Temsr 1.1 - 1.3
P2, Temsr 2.1 -2.5

P 3, Temsr 3.1, 3.2

P4 Temsr 4.1 -4.11

P 6, Temnr 6.1- 6. 10
P7, Tempr 7.1 -7.5

P 8, Temsr 8.1 —8.5
P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 —10.4
P11, Temer 11.1 —11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temur 14.1 — 14.6

OK 02. Hcnons3oBaTh
COBPEMECHHEIC CpecTBa
MOMCKa, aHaIM3a 51
WHTEpIIpeTalui  WHOOPMAIINH,
51 uHGOPMAIMOHHBIE
TEXHOJIOTUH JUIA BBIIIOJIHEHUS
3a1a4 npodeccnoHanbHOM

JACATCIIBHOCTH

P1, Temsr 1.1 - 1.3
P2, Temn1 2.1 -2.5

P 3, Tems 3.1, 3.2

P4 Teme14.1-4.11

P 6, Tems! 6.1- 6. 10
P7, Temp1 7.1 - 7.5
P8, Temrr 8.1 —8.5
P9, Tembr 9.1 — 9.5

P 10, Temsr 10.1 —10.4
P11, Temer 11.1 —11.6
P12, Temsr 12.1 —12.4
P 13, Temsr 13.1 — 13.6
P 14, Temsr 14.1 — 14.6

— YcTHBIN Onpoc
— KonTtponsnas pabora
— MareMaTnyeckuii JUKTAHT

[TpoMeKyTOUHast aTTeCTaLus
(ox3amen)




OK 03. [IInmanupoBatp u |P 1, Temsr 1.1 - 1.3
peanu3oBbIBaTh  COOCTBEHHOE | P 2, Tempr 2.1 - 2.5
pohecCuoHATBLHOE M| p3 Temsr3.1,3.2
EHZEECIIII{{(I)/I?\/IaTeJILCK II);BBHTHG: P4 Tewer 4.1-4.11
omommoors .| P 6, Temsi6.1-6. 10
po(heCCUOHATBHON cepe, | P 7> Tempr 7.1 - 7.5
ucronp3oparh  3Hammsa  no | P8, Tembr 8.1 -8.5
¢unancoBoir rTpamoTHOCTH B | P9, Temnr 9.1 —9.5
Pa3IUYHBIX KU3HEHHBIX | P 10, Tembr 10.1 — 10.4
CHTyatuax P11, Temsr 11.1 - 11.6
P 12, Temsr 12.1 — 12.4
P 13, Temsr 13.1 — 13.6
P 14, Temur 14.1 — 14.6
OK 04. Oddextusno | P 1, Temsr 1.1 - 1.3

B3alMOJIEICTBOBATh U pabOTaTh
B KOJUICKTUBE U KOMaH/E

P2, Temsr 2.1 - 2.5

P 3, Temnr 3.1, 3.2

P4 Teme14.1-4.11

P 6, Tems! 6.1- 6. 10
P7,Tempr 7.1 -7.5

P 8, Temsr 8.1 —8.5
P9, Temb1 9.1 — 9.5

P 10, Temsr 10.1 — 10.4
P11, Temer 11.1 —11.6
P12, Temer 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temsr 14.1 — 14.6

OK 05. OcymiecTBIIATh YCTHYIO
u MMCbMEHHYIO
KOMMYHUKAITUIO Ha
roCyJJapCTBEHHOM SI3bIKE
Poccuiickoit  @enepauun ¢
y4ETOM ocoOeHHocTe
COIMMATBHOTO ¥ KYJBTYPHOTO
KOHTEKCTa

P1, Temsr 1.1 - 1.3
P2, Tems1 2.1 -2.5

P 3, Temsr 3.1, 3.2

P4 Temsr4.1-4.11

P 6, Tems! 6.1- 6. 10
P7, Temsr 7.1 -7.5
P8, Temsr 8.1 —8.5
P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 — 10.4
P11, Temsr 11.1 —11.6
P12, Temsr 12.1 —12.4
P13, Temsr 13.1 —13.6
P 14, Temur 14.1 — 14.6

OK 07. CopeiictBoBath | P 1, Temsr 1.1 - 1.3
COXpaHEHUIO OKpy»Xaromieil | P2, Temsr 2.1 - 2.5
Cpellbl, PECYPCOCOEPEKEHNUIO, | p 3 Tempr 3.1. 3.2
a5 b Tows 414,11
TTPHHITAITHI OepeKITMBOTO P 6, Tems1 6.1- 6. 10
npoussonctea,  sddektusro | P 7, Tempr 7.1-7.5




neiictBoBath B upe3BbivaiiHbIX | P 8, Temsr 8.1 — 8.5

CUTyalHsAX P9, Temsr 9.1 —9.5

P 10, Temsr 10.1 — 10.4
P11, Temer 11.1 —11.6
P12, Temn 12.1 —12.4
P 13, Temsr 13.1 —13.6
P 14, Temnr 14.1 —14.6




5. JUCT BHECEHUS U3BMEHEHU

B pabouyro mporpammy mo gucriuruinHe «OJ1.07 «Marematrka» 10 CHENUaTbHOCTH
«54.02.01 — [Iuzaifn (o oTpacisiM)» YTBEpXKICHHYIO Ha 3acelaHuu Kadeapbl mpopUIbHON
JIOBY30BCKOM moaAroToBku 16 suBaps 2023 roaa, mpotokos Ned.

Howmep TekcT n3mMeHeHus [TpoTokon 3acenanus kadeaps
WU3MEHEHUS
Ne Jara
1.




Mpniaoxenne 1
DoH/1 OLIEHOYHBIX CPEACTB M0 AucHUILUINHEe «MaTeMaTUKa)

@oH/I OLICHOUHBIX CPEICTB MO ydeOHOMY mpenmery «MaremaTnka» pa3paboTaH Kak
npuiokeHne K pabouelt mporpamme 0011e00pa3oBaTeNbHON yueOHOM JUCHMIUIMHBL IS
npodecCHOHATIBLHBIX 00Pa30BaTENIbHBIX OPraHU3alUM.

@oHjpl onieHOUYHBIX cpeAcTB (nanee — @OC) nmpencraBiaeHbl B BUIAE MEKIUCIUIUIMHAPHBIX
3aJJaHUi, HallpaBJICHHbIE HA KOHTPOJIb KauecTBa U yIpaBieHue nporeccamu poctuxenus JIP, MP
u [P, a Taxxke co3manme ycnoBuwit mns QopmupoBanus OK y oOydarommxcsi MOCpencTBOM
IPOMEKYTOUHON aTTEeCTalUH.

[TpomexyTouHas arTecTanus 1o npeamery «MaremaTtuka» MpoBOAUTCS B (hopMe dK3aMeHa
B ycTHOH (hopme. DOC pa3pabaThIBatOTCs ¢ ONOPONH HA CHHXPOHU3MPOBAHHBIE 00pa30BaTEIbHbIE
pe3ynbTaThl, ¢ Yy4eroM Tpodwiasi OOydYeHHs, YPOBHS OCBOCHHS 00IIeoOpa3oBaTeIIbHON
JUCLMIUIMHBL  «Marematuka» M Npo(ecCHOHAIBbHOW  HalpaBIEHHOCTH 00pa3oBaTeIbHON
nporpammsl 1o crierranbHocTi 54.02.01 — JTu3aiin (1o otpacisim).

[Inanupyemble  pe3yibTaTbl  OCBOEHHUS  00I€00pa3oBaTeNbHOW  JAMCLUUIUIMHBL B
cootBercTBUU ¢ PI'OC CIIO u Ha ocoBe ®PI'OC COO mnpencrasnensl B 1. 1.2.2 paboueit
POTrPaMMBlI.

KoHTponb u oneHka pe3ysnbTaToB OCBOCHMS JUCLMILIMHBI MPEACTABIECHbl B 1.4 paboueit
IPOTPaMMBI

1. HIKAJIA OHEHUBAHUA
Tun oneHOYHBIX OLICHKA
MeponpusTHil OTJIMYHO X0po1Io YAOBJICTBOPHUT | HEYAOBJIETBOPH
eJIbHO TEeJBbHO
YcerHbii U | TIOJHO U3JIaraer JAET OTBET, U3J1araeTr 0oOHapy’KUBaeT
MIACbMEHHBIN W3Y4YEHHBIN YIOBJIETBOPSIIO Marepuan HE3HaHUE
0IIpoc Marepua, Jaér LIUH TEM XKe HETOJIHO U OosnblIei yactu
MIPaBUIILHOE TpeOOBaHUSM, JIOITyCKaeT COOTBETCTBYIOIIIE
OIPEIEICHHOE 4YTO U JUIs HETOYHOCTH B ro paszaena
MOHSTHIA; OLICHKHU ONpEeIETICHUN N3y4aeMoro
OOHApy>KUBACT | «OTIMYHO», HO | TIOHATUN WU MaTepuana,
MMOHUMaHUe noryckaet 1-2 | dhopMympoBke JOITyCKAET
MaTepuana, OLINOKH, TEOpHUIi; HE olKOKH B
MOXET KOTOpBIE CaM yMeeT dbopMynupoBKe
000CHOBATh CBOU xKe JOCTaTOYHO OIpeeIeHNuI 1
CYKJICHHS, WCIIPABIISIET, U rI1yoo0KO U TEOPHI,
IIPUMEHUTH 1-2 Hemou€Ta B | J0Ka3aTeNbHO | HCKAXAIOLIUE UX
3HAHMS Ha IIOCJIEIOBATEb 000CHOBATH CMBICII,
IIPaKTUKE, HOCTH U CBOU CYXJIEHUS | OecropsoYHO U
MIPUBECTU SA3BIKOBOM U TIPUBECTHU HEYBEPEHHO
HE00XO0/IMMbIe oopMIICHUH | CBOU IPUMEDHI; U3Jaraer
MIpUMEpHI HE W3J1araeMoro W3J1araer Marepuan
TOJIBKO IO MaTepuai
y4eOHUKY, HO U HETIOCJIEe10BATe
CaMOCTOSATEIILHO JBHO U
COCTABJICHHBIE; U JIOITyCKaeT
3J1araeT OIIMOKY B
Marepual A3BIKOBOM




MoCJeI0BaTEIbH opopmieHnn
0 U MPaBUJIBHO C U3JIaraeMoro
TOYKHU 3PECHUS
HOPM
JIUTEPATypPHOTO
A3bIKA
Konrpoiabnas | - pabota | pabora JOITYILEHbI JOITYLL{EHBI
paGora BBITNIOJTHEHA BBITNIOJTHEHA 0ojee  OJHOMN | CYLIECTBEHHbIE
IMOJIHOCTBIO; B | HOJIHOCTBIO, HO | OIIMOKH WU | OIIHMOKH,
JIOTUYECKHUX 000CHOBaHUS Oojee  JByX- | IOKa3aBIIHUE, YTO
pacCyKICHUAX U | IIAroB Tpex yyamuncs HE
000CHOBaHUU pelieHus HEJ0YEeTOB B | BiaJieeT
peneHus HET | HeOCTATOYHBI | BBIKJIAJKAX, 00s13aTeNIbHBIMU
poOenoB u | (ecnm yMEHHE | 4epTekax WM | YMEHUSMH  TIO
OmMo0K; B | 00OCHOBBIBaTh | rpadukax, HO | JaHHOH TEME B
pelieHun HET | pacCyXACHHs | ydalluics MOJIHOM Mepe.
MaTeMaTHYECKUX | HEe  SIBISIOCH | BIAJICET
OO0k CHEIHAbHBIM | 00s3aTeNIbHBIM
(BO3MOXHaA O/iHa | 00BEKTOM U YMEHUIMHU
HETOYHOCTb, MIPOBEPKH); o
OIMCKa, HE | JomylIeHa poBEpsEeMON
SBIISIOIIASCS olHa omubKa | Teme.
CJIEICTBUEM WIA  JBa-TPH
HE3HaHUs WIH | HeJo4YeTa B
HETIOHUMAaHUs BBIKJIJIKAX,
y4eObHOro pHUCYHKaX,
MaTepuania). yeprexax MWIU
Kaxnoe 3amanue | rpadukax
BBITIOJITHEHO (ecnu 9TH
BEPHO c | BUapl paboOTHI
OIPOOHBIM HE  SIBISUTNCH
OTHCaHUEM CHelHaIbHBIM
npoiiecca 00BEKTOM
peleHus; IPOBEPKH).
MaremMaTH4eCKH | IOHO  packpwil | OTBeT HETIOJTHO HITH HE PacKpbITO
W IMKTAHT coJiepKaHue OLIEHUBAeTCs HEIOCJIEN0BAaTE | OCHOBHOE
Marepuaia B | OTMETKOH «4», | JIbHO PACKPBITO | COJIEpKaAHHE
o0Beme, €CJIN OH coJiepyKaHue yueOHOro
NPEeyCMOTPEHHO | YAOBJETBOPSET | MaTepuana, HO | Marepuana;
M IpPOrpamMMoOi U | B OCHOBHOM MOKa3aHo OOHapy>KeHO
y4eOHUKOM, TpeboBaHusIM | oOriee HE3HaHUE WIH
U3JT0KHIT Ha OIICHKY MIOHUMaHHe HETMOHUMAaHue
MaTepuan «5», HO TIpH BOTIpOCa U YYIEHUKOM
IPaMOTHBIM TOM MMEeT MPOAEMOHCTPU | OOJbILIEH UK
SI3BIKOM B | OIWH U3 pOBaHBI HauOosee
OIpeaeIeHHON HEJIOCTAaTKOB: | yMEHHUS, Ba)XHOH yacTu
JIOTHYECKOU B U3JIO)KEHUU | JOCTATOYHBIC y4eOHOTO
MOCJIEIOBATENBHO | JIOMYIIEHBI ISt MarepHaa;
CTH, TOYHO | HEOOJbIINE JaJIbHEUIIEro (13%11 (93131
UCIIONB3YS poOeIbl, He YCBOEGHUS OIIMOKY B
MaTeMaTUYEeCKyl0 | HCKa3UBIIHE MPOTrPaMMHOTO | OIpeAeTeHUN
TEPMHHOJIOTHIO M | MaTeMaTHYecK | MaTepuaia MOHSTHH, TPU




CHUMBOJIHKY; oe (onpezneneHHbIe | UCIOIb30BaHUH

MIPaBUJIbHO coJiep>KaHue «TpeboBanusiM | MareMaTH4eCKOU

BBITTOJIHUI OTBETA; UK TEPMUHOJIOTHH,

PHUCYHKH, JIOTTYIIEHbI MaTeMaTU4YeCcKO | B PUCYHKaX,

YEePTENKH, OJIMH — JIBa i IOATOTOBKE yepTexax Hin

rpadukw, HEJoueTa IMPH | yYAIIUXCA»); rpadukax, B

COITyTCTBYIOIIME | OCBEILECHHUH HUMEINCh BBIKJIJIKAX,

OTBETY; IIOKa3aja | OCHOBHOI'O 3aTpyIHEHUs KOTOpBIE HE

yMEHHue CoJIepKaHUs WM JONYIIEHBI | HCIpPaBICHbI

WUTIOCTPUPOBATh | OTBETA, OLIMOKY B nocie

TEOpPETUYECKHE UCTIPABJICHHBIC | OTIPE/IEICHUN HECKOJIBKUX

MOJIOXKEHUS 10 3aMEUYaHUIO | MIOHSATUH, HABOJSIIUX

KOHKPETHBIMHU YUUTEIIS; WCIIOJB30BAHUU | BOMPOCOB

puMepami, JIOTTYIIEHbI MaTeMaTUYeCKO | YUYHUTEs.

OPUMEHATh WX B | OMIMOKA WU i

HOBOW cuTyaluu | Ooiee AByX TEPMHUHOJIOTHH,

NPy BBIIOJHEHUHW | HEJOYETOB IPH | YepTExKax,

PaKTUYECKOTO OCBEIICHUHT BBIKJIA/IKAX,

3aJlaHus; BTOPOCTETICHH | HCIIPABJICHHbBIE

IPOJIEMOHCTPHUPO | BIX BOIIPOCOB | TIOCIIE

Baj YCBOGHHUE | WIJIH B HECKOJIbKUX

paHee M3yYeHHBIX | BBIKJIAJKAX, HaBOISIINX

COIMYTCTBYIOIIUX | JIETKO BOIIPOCOB

BOIIPOCOB, UCTIPABJICHHBIC | yUUTEIS;

c(OPMHPOBAHHOC | I10 3aMEYAHMIO | YUEHUK HE

Th U | YYUTEIs. CIPaBUJICS C

YCTOMYUBOCTh pUMEHEHHUEM

HCTIOB3YEMBIX TEOPHH B HOBOH

npu  oTpaboTKe CUTYyalluy Ipu

YMEHUH " BBITTOJTHEHUH

HaBBIKOB; PaKTUYECKOTr 0

OTBEYal 3aaHus, HO

CaMOCTOSITENILHO BBITTOJIHUIT

0e3  HaBOASAIIUX 3a/laHus

BOITPOCOB 0053aTeNTFHOTO

YUUTEIS. YPOBHS

Bo3moxHbl ofHA CJIO’KHOCTH TI0

- JIB€ HETOYHOCTH JTAHHOH Teme;

IpU  OCBEIICHUHU IIpU 3HAHUH

BTOPOCTETICHHBIX TEOPETUYECKOT

BOIPOCOB WJIH B 0 MaTepHaia

BBIKJIA/IKAX, BBISIBIICHA

KOTOpbIE yUYEHHK HE0CTaTOYHast

JIETKO ~ WCTIPaBUII copMHpOBaHH

o  3aMEeyYaHHIo OCTh OCHOBHBIX

yUYuTEeIA YMEHUU U

HaBBIKOB.

KauecTBO 1) y4eHUK MTOJTHO | YYEHUK JaeT YUEHHUK YYEHUK
OTBETOB HA U3J1araet OTBET, oOHapyXuBaeT | OOHApy>KHUBAET
BOINPOCHI M3YYECHHBII YAOBJIETBOPSIO | 3HAHUE U HE3HaHUe
JK3aMeHa Marepuall, 1aer LU TEM XK€ IIOHMMAaHUE OoubLIel YacTu

PaBHJIBHOE TpeOOBaHUSIM, | OCHOBHBIX COOTBETCTBYIOIIL




ormpeseeHue
A3BIKOBBIX
MOHSTHH;

2) oOHapy>KUBaeT
MOHWMAaHUE
MaTepuaa,
MOJKET
000CHOBATh CBOU
CY>KIICHUS,
MPUMEHUTH
3HAHUS Ha
MPaKTHKE,
MIPUBECTU
He0oOX0AUMBIE
IPUMEPHI HE
TOJIBKO U3
y4ueOHUKa, HO U
CaMOCTOSITEIILHO
COCTaBIICHHBIE;
3) uznaraet
MaTepuan
MOCIICI0BATEIbH
0 U MPaBUWJIBHO C
TOYKH 3PCHUS
HOpM
JTUTEPATyPHOTO
A3BIKA.

YTO W JJIS
OTMETKH «5»,
HO JIOITYCKaeT
1 - 2 omuOkwu,
KOTOpBIEC CaM
xKe
UCTIPABIISET, U
1 - 2 Henouera
B
IocJeA0BaTE
BHOCTH U
SI3IKOBOM
odopmIIeHUN
M3J1araeMoro
MaTepuaia

MOJIOKEHUN
JIAaHHOM TEMBEI,
HO:

1) nzmaraer
Marepuail
HETOJHO U
JIOTTyCKaeT
HETOYHOCTH B
onpeieTICHUU
MOHATHI WU
(bopmMyIHpOBKE
MPaBUIL;

2) He ymeeT
JOCTaTOYHO
rIyOOKO 1
JI0Ka3aTeNbHO
000CHOBATH
CBOM CYKJICHUS
U TIPUBECTHU
CBOM NIPUMEDHI;
3) uzmaraer
MaTepual
HEToCJe10BaTe
JBHO U
JIOTyCKaeT
OIIMOKH B
SI3BIKOBOM
odopmIIeHUN
U37IaraeMoro
Marepuasia

€ro pasuena
M3y4aeMoro
MaTepuana,
J0IyCKaeT
OIIOKH B
hopMyITUpOBKE
ONpPEACIICHUN U
MIpaBUJI,
HCKXKAIOIINE UX
CMBICII,
OecIopsI0YHO U
HEYBEPEHHO
u3Jaraer
MaTepHall.
Orenka «2»
OTMEYaeT TaKue
HEJOCTaTKU B
MOJITOTOBKE
YUYCHHKA,
KOTOpBIC
SIBIISTEOTCSI
CePbE3HBIM
MPETSTCTBHEM K
YCIEIITHOMY
OBIIQJICHUIO
MTOCIIEAYOIIIUM
MaTepuaIoM

2. KOMILUIEKT MATEPHUAJIOB JJISI OLIEHKH
C®OPMUPOBAHHOCTH YMEHMIA M 3HAHU B XOJE OCBOEHUS
YYEBHOM TUCHUATIIMHBI

=

4.
5.
6.

1. KoMmjeKkT MaTepuaJioB /sl IPOBeJAeHUsI YCTHOIO ONpoca

BCKTOpaMHU.

Pasnen 3. KoopanHaThl H BEKTOPBI B IPOCTPAHCTBE

Teopernyeckue BONpoOCHI:

OHpCI[CJ'ICHI/IC BCKTOpA, HYJICBOI'O U CAUHUYIHOTI'O BEKTOPOB. CsoiicTBa BCKTOPOB.
OHpCI[CJ'ICHI/IC PaBHBIX BEKTOPOB U IPOTUBOIIOJIOKHBIX BEKTOPOB. I[eﬁCTBHH C

OHpCI[CJ'ICHI/IC KOJUIMHCAPHBIX W KOMIUIAHAPHBIX BCKTOPOB. Paznoxxenue BCKTOpPa
M0 ABYMHCKOJIJIMHCAPHBIM BEKTOpPAaM.

Koopaunats! Bekropa. CBs3b MEXy KOOpAMHATAMU TOUKH U BEKTOPA.

Yron mexay BekropaMu. CKaJIsIpHOE MPOU3BEICHUE BEKTOPOB.

VYpasHenue niaockoctu. @opmMyia paccTOSTHUSA OT TOYKHU A0 IIOCKOCTH.

[TonsiTne 0 cummeTpuu B mpocTpancTBe. Bunbl cummetpun. [1apamienbHbiil nepeHoc.




Pazaen 4. OcHoBbl TpUTrOHOMeTpHH. TpUroHoMerpuyeckue pyHKIUH
Teopernueckue BONpoch
1. Tpuronomerpuueckue GOpMyJIbl IBOHHOTO yrIa.
2. Tpuronomerpuueckue GoOpMyIIbl MPeoOPa30BaHU CYMMBI TPUTOHOMETPUYECKIX
(GYHKUNI BOPOM3BEIECHUE U IIPOU3BE/ICHUS B CyMMY.
3. O6ume popMybl UIsl peIICHUS TPOCTEHIINX TPUTOHOMETPHUECKUX YPAaBHEHHH.

4. ®opMyJibl U1 PELIEHUS IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUH (4acTHbIE

ciIy4an).

Pa3nes 6 IlpousBoanasi u nepsoodpasHasi pyHKIMHU

TeopeTnyeckue BONMPOCHI

Onpeznenenue npou3BoJHON QyHKIUH, €€ (PU3NUECKHI CMBICII.

@DopMyJIbl IPOU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (YHKIIUH.

[TpaBuna nuddepenunpoBanms.

[TpaBuiI0 BBIYKCIICHUS IPOU3BOJHOM CIIOXKHON (PYHKIIUH.

@opMyIbl TPOU3BOIHBIX OOPATHBIX (PYHKIUH.

. I'eomerpuyeckuii  cmbici  mpou3BoAHOM. ['paduueckas  wumOCTpanyus.

YpaBHeHI/Ie KacaTeJIbHOH K rpaduky QpyHKIUH.

7. HeoOxomumoe © J0CTaTOYHOE YCJIOBHE Bo3pacTaHus (yObIBaHUS).
Heo0xonmuMoe WAOCTaTOYHOE yCIOBHE MAKCUMyMa (MHHUMYMa) (DYHKIINH.

8. HaxoxneHue HauboJIbLIEr0 1 HAUMEHbBIIET0 3HaYeHUH (PYHKIIMHU Ha OTpe3Ke.

9. IlepBooOpa3Hasi.

10. IlpaBuna Berurcnenus nepsooOpasHoil. Teopema Herorona—1JleiiOHunna

ok wdE

Pa3znesn 7. MHOTOrpaHHHMKH U TeJla BPallleHUs
Teoperuyeckne BONpochl

4. OmnpezneneHue NpsMOM U HAKIIOHHOM Mpu3Mbl. X 31eMeHTH! (BepIluHbI, pédpa,

JMaroHalIi,rPaHy, OCHOBAHUS U OOKOBasi MOBEPXHOCTH. )

5. INMupamupa. Buasl nupamua. Mx snemenTs! (BepinHbl, péOpa, AMaroHay,

rpaHy, OCHOBAaHUSHM OOKOBAas TOBEPXHOCTh. )

6. IIpeoGpazoBanue nogobus. CuMMETpuH B KyOe, B apajuiesenumnese, B mpusmMe u
paMue.

7. Tena u MOBEpXHOCTH BpAILLICHHS.

8. Mwmuamp. [Tnomane NTOBEpXHOCTH.

9. Konyc. Yceu€nnslii konyc. [Tnomaas moBepxHocTu

10. ap u chepa, nx ceueHus. YpaBHEHHE CHEPHI.

Paznea 8. IlepBooOpasHast pyHKkuum, ee npuMeHeHUe
Teopernyeckune BONPOCHI:

1. Heobxoaumoe ¥ JOCTaTOYHOE YCIOBHE BO3pacTaHus (yObIBaHUS).

Heo0xonumMoe HAOCTaTOYHOE yCIOBHE MAKCUMyMa (MHHUMYMa) (DYHKIIMH.

HaxoxneHnre HanOobIIEro 1 HAMMEHBIIETO 3HAUYCHUH (PYHKIIMU Ha OTPE3KeE.

3. IlepBooOpa3znas. [IpaBuina Berancienus nepooodpasHoit. Teopema HproTona—
JleiiOauma

no

Pazngen 9. Crenenu u kopuu. CtenenHass yHKuuu
Teoperuyeckne BONpochl
1. Kopensb crenenn N > 1 u ero cBoicTBa.



2. IIpeobpazoBanue BeIpaXKEHUH, COAEPIKANINX PATUKAIIBI.

3. Jlorapudm gncna. OcHOBHOE JorapuGMUUECKOe TOXKIECTBO. JlecaTuaHbINA 1
HATypaJbHBIIOTapH(MBEI.

4. CpoiictBa orapu(mMoB: Jorapum Mpou3BeICHHS, YaCTHOTO, CTCIICHU.

5. CreneHHast GyHKIUS C HATYPaJIbHBIM MTOKa3aTeleM, €€ CBOMCTBA U TpaduK.

6. CreneHHas pyHKIUS C palliOHAIBHBIM ITOKa3aTEeJIeM.

7. BepTukanbHble U TOPH3OHTAJIbHBIC acCUMITOTHI rpadukoB. ['paduku qpodHO-
JUHEHWHBIX QyHKITHA.

8. IlokazarenbHast pyHKIMS (IKCTIOHEHTA), €€ cBolicTBa U rpaduk. Uuco e.
9. Jlorapupmuueckas GyHKIHs, €€ CBOMCTBA U rpaduK.

10. Jlorapugmuueckue ypaBHEHHS

11. Jlorapugmuueckue HepaBeHCTBA

12. [TokazarenbHbIC YpaBHEHUS

13. [TokazaTenbHbIE HEPABEHCTBA

Pa3nea 10. Iloka3zaTtenbHas GpyHKIUSA
TeopeTnyeckue BONMPOCHI

1. TlokazarenpHas QyHKIMS (IKCTIOHEHTA), €€ cBoiicTBa U rpaduk. Uuco e.
2. Tloka3arenbHble ypaBHEHUS
3. TlokasarenpHbIC HEPABEHCTBA

Pa3nen 13. DineMeHTHI TEOPUN BEPOSITHOCTEH U MATEMAaTHYECKOM CTATHCTUKH
Teoperuyeckne BONpochl

1. Knaccuueckoe onpeseneHue BEpOITHOCTH CITyYalHOTO COOBITHSI.
2. BeposITHOCTh CyMMBI HECOBMECTHBIX COOBITHIA.

Pa3nea 11. Jlorapugmsi. Jlorapupmuyeckas pynkous

TereTI/I‘leCKI/Ie BOITPOCHI

1. Jlorapugm uucna. OCHOBHOE JOrapupMHUECKOE TOXKECTBO. [lecaTHUHbIN 1
HaTypaJbHBIIOTapH(pMBEI.

2. CoiicTBa Jorapu¢moB: Jorapum Npou3BeIeHHs, YACTHOTO, CTETICHU.

3. Jlorapudmuyeckas pyHKIHsI, €€ CBOWCTBA U TpadUK.

4. Jlorapudmuyeckue ypaBHEHHUs

5. JlorapupmMuueckre HepaBEHCTBA

2. KommiekT marepuaJioB UIsi IPOBeICHUS
KoHnTpoabHbIX pador

KonTtpouabnas padora Nel.

Bapmuanr 1
Nel. Beruncnuth
{ 3n_ s 5w
) cos 1 ) sin <



Ne2. HaiiTi 3HaueHHS JPyTrUX TPEX OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKIHUN
(sina, cosa, tga,ctga) ecnu

4 T
COSU,:—E, 5<a<n.

Ne3. YipocTuTh BeIpaskeHHE

{ (I —sina)(1 + sina)
) cos o

, 2) sin2a.cos 3o — cos 2a.sin 3o — sin o

BapuanTt 2

Nel. Beraucanrts

~17n
1) cos(—3n) ; 2) sin——.

Ne2. HaiiT 3HaueHHS JPyTUX TPEX OCHOBHBIX TPUTOHOMETPHUYECKUX (DYHKIIUN
(sina, cosa, tga,ctga) ecmu

) 3
sina = —0,8, n<a<7n.

Ne3. YnopocTtuts BblpaskeHue

| tga b . 5 T W W, W
)ctga gP - ctgp, )cos7cos42 sinZ sin =

10.

KonTtpoabnas padora Ne2
Bapuanr 1

1. Haiitu npoussoanyio gymkimum: 2X*-x3+3x+4; X2 cos(X).

2. HanucaTp ypaBHEHHE KacaTeJIbHOU K TpaguKy (GYHKIMU B TOUKE ¢ abciuccoi

Xo: Y=X?-2X,X0=3.

3. Haiftu mpoMesKyTKH BO3pacTaHUs U yObIBaHHSA QYHKIMM: Y=X>-X.

4. Haiiti TouKH SKcTpeMyMa QYHKIHH: y=X -4X?,

5. Haiiti Hau6onbInee 1 HanMeHsee 3Hadenns Gyrkmun: f(X)=x3+6x2+9X Ha oTpeske

[-4;0].

Bapmuanr 2

1. Haittu npomsBoxnyto GyHKImm: -X>+2x3-3x2-1; X sin(2x).

2. HanmcaTh ypaBHEeHHUE KacaTelnbHOW K TpaduKy GyHKIMHU B TOYKE C a0CIUCCOM

Xo: Y=X3+3X,X0=3.

3. Haiftu mpoMesKyTKH BO3pACTaHUS M yOBIBAHHS QYHKIMM: Y=X2+2X.

4. Haiiti Touku skcTpeMyma dyskmum: y=3x*-4x°,

5. Haiitu HauGonbiee 1 HauMeHbInee 3HadeHns dynxun: f(X)=x3-6x2+9 Ha oTpeske
[-2;2].



KonTpoabHas padora Ne3

Bapmuanr 1

1. OceBoe ceueHue MUIMHAPA — KBAJIpaT, IJIONIA/Ib OCHOBAHUS LIMJIMHIPA
paBHa 167 cm?. Haiture mromams MOBEPXHOCTH LIMJIMHAPA.

2. BricoTa KOHYyca paBHa 6 cM, YroJI IIpH BEPIIMHE OCEBOTr0 ceueHus paseH 120°.
Haiiaure: a)muionanes ceueHus KOHyca III0CKOCTHIO, IPOXOASIEN yepes IBe
oOpa3yroniue, yroi Mexy KotopsiMu 30°; 0) miomnaas O0KOBOM MOBEPXHOCTH
KOHYyca.

3. Huamerp mapa paBeH 2m. Yepes KoHEI fUaMeTpa MPOBe/IeHa MIOCKOCTh MO/
yriom 45° kuemy. Haiiagure niuHy TuHUN niepecedeHust chepsl ¢ ITOU
IJIOCKOCTBIO.

4. Anodema npaBuIbHON TPEyroJbHON MUpaMubl paBHa 4 cMm, a

JIByTpaHHbIN yroJl NpuocHoBaHuU paBeH 60°. Haligute 0o0beM nupamuibl.

5. B nununap Bnucana npuzMa. OCHOBaHUEM MPU3MBI CIIYKHUT MPSAMOYTOIbHBIN
TPEYroJbHUK, KaTeT KOTOPOIro PaBeH 2a, a mpuiexauuii yroa pasex 30°.
Juaronainp 6ombIieil 60KOBOM TpaHUIIPU3MBI COCTABIISIET C MJIOCKOCTHIO €
ocHOBaHus yroi B 45°. Haiinure 06beM UIMHApA.

BapuanT 2

1. OceBoe ceueHue LwIMHApPA — KBajapar, AMaroHaib Kotoporo 4 cm. Haiinute
IUIOIA (b TOBEPXHOCTHU LIMIIMHAPA.

2. Paanyc ocHOBaHMsI KOHYca paBeH 6 cM, a o0pa3yrolasi HaKJIOHEHA K IUIOCKOCTH
ocHoBaHus noj yriaom 30°. Haitaute: a) muiomaabr CEYeHHS KOHYCa IJIOCKOCTBIO,
npoxojduie depe3 JBe oOpasyrolye, Yyroi Mexnay kortopeiMu 60°; 6) muomaab
OOKOBOI MOBEPXHOCTH KOHYCA.

3. Inametp mapa paBeH 4m. Uepe3 KoHel auameTpa NMPOBEIEHA IMIOCKOCTh IOJ]
yraom 30° k Hemy. Haiinure miomane cedeHus mapa 3Toi MIOCKOCTHIO.

4. BbokoBoe pebpo NpaBUIIbHOMN TPEyroJiibHOW MUpaMHJIbl PaBHO 6 CM U COCTaBIISET
C TUIOCKOCThIO OCHOBaHUs yroi B 60°. Haiinure o6beM nupamMuisl.

5. B xonyc Bnucana nupamuaa. OCHOBaHHEM MUPAMUJBI CIY>KUT MPSIMOYTOJIbHBIHN
TPEYTOJILHUK, KATET KOTOPOTO PaBeH 2@, a mpuiexamuil yron paseH 30°. bokosas
rpaHb MUPaMUAbI, TPOXOAALIas 4epe3 JaHHBIM KaTeT, COCTABISET C IUIOCKOCTBIO
ocHoBaHwus yroi B 45°. Halimure 06beM KoHYca.

KouTpoJubHas padora Ned

Bapmuanr 1

1. Inst ¢pyukiuu f(X) HaiiTe mepBooOpas3Hyto, rpaguk KOTOPOU MPOXOAUT Yepe3 TOUKY
M: f(x) = cosx, M(0; —2).

2. BBIYHCIUTH HHTETPAT f_22(3 — x)dx
3. HaiiTi mmomazp (GUrypsl, orpaHuueHHOH mHEIM: ¥ = VX, x = 1,y = 0.
Bapmuanr 2

1. Ina ¢pynkuuu f(X) HaliTi nepBooOpa3Hyto, rpaguK KOTOPOH POXOAMT Yepe3 TOUKY
M: f(x) = sinx, M(—m; 0).



2. BBIYHCIUTH HHTETPAT f_11(3 + x)dx

3. Haitty miomasps GHUTypsl, OrpaHHYEHHOH IMHUAM: y = VX, X = 5,y = 0.

KonTtpoabnas pabora NeS

Bapuanr 1
Ne 1. Haiitu 3HaueHus BIpaKeHUs

D272 82877 3) (879)
Ne 2. Beruuciure

n (V30); 2 (¥26); 3) (=¥21)".

Ne 3. Ynpoctuts BbipakeHuE

ENASY)

X

1
[ - x2 N 3
I)a?-a4;2) —;3) <c3> 'Cc 2
x4

Ne 4. A) U306pa3uth cxeMaTHUecKH Tpaduk QyHKIMHE y = X2°.

B) Haiftu 061acTh onpeaeneHns 1 MHOKECTBO 3HaueHui GyHkumn y = x17.

C) CpaBHuTh 3HauUeHUs QyHKIUH Y=XP.

1,3>'m 2,7%1

No 5. Haiitu pyHKIMI0 00paTHYIO JaHHOM, Y3HATh €€ 00JIaCTh ONPECIICHHUS] 1 MHOKECTBO
3HAYEHUM.

y =2x—3.
Ne 6. A) BbIsicHUTB, paBHOCHIIBHBI JIM YpaBHEHHUS

(x+5)(x—-5)=0u(x+5)%=0.

B) BoisicHuTh, paBHOCHIIBHBI JIM HEPABEHCTBA

x24+9>0ux+9>0.

Bapmuanr 2
Ne 1. Haiit 3HaueHUs BbIpaKEHUS

Ne 2. Beryuciure

1 (V29)’; 2) (¥29);3) (-V28) .



Ne 3. VopocTuth BeipakeHne

2 1

o1 x3-x2 o2

1)at-a32) ——;3) <c4) " C3
X3

Ne 4 A) U306pasuts cxematuuecku rpaduk ¢pynxuuny = x%7,

B) Haiiti 061acTh ONpe/eNeHNs © MHOKECTBO 3HAYCHHH (QyHKIMHY = X °.

C) CpaBauTh 3HaueHus GyHkmu y=xP.
8 50,01 u 10 50,01

Ne5. Haittu QpyHkumio oOpaTHYIO JaHHOMW, y3HATh €€ 001acTh OMpeIesIeHUs U MHOYKECTBO
3HAYEHUI.

Ne6. A) BolsicHUTB, paBHOCUJIBHBI JIU YPaBHEHUS

x2=4 u (x-2)x+2)=0.
B) BbIACHUTb, PAaBHOCHIBHBI T1 HEPABEHCTBA

X
X(X+3)<OI/IE<0

KonTtpoabnas padora Ne6
Bapuanr 1
Nel. TToctpouts rpaduk GyHKIUH
X
y = 6" U yKa3aTh:
a) 00JacTh OIpeesIeHus;
0) MHOYKECTBO 3HAYCHUI;
B) BO3pacTaHue WK yObIBaHUE (PYHKIIHUH.

Ne2. Pemuts ypaBHEHHE:
Q) 7 =343, 6) 16 =2 ;
6)4-2* —5-2+1=0.

Ne3. Pemnth HEpaBEHCTBO:

0@ > n0 ()

Ne 4. Pemnthb cuctemy ypaBHEHUI: {

X

>4
T

x—y=25
2573 = 6.



Bapuanr 2

Nel. TToctpouts rpadux GpyHKIUH

Ji X
y= (Z) Y YKa3arThb:
a) 00JIaCTh OIpE/ICTICHIS;
0) MHO)KECTBO 3HAYCHUI;
B) BO3pacTaHue Win yObIBaHuE (DYHKIIHH.

No2. Pemuth ypaBHEHHUE:
2—x
Q) #7=12806) (3) =8

6) 9* — 3 —6=0.

No3. Pemuth HEpaBEHCTBO:

2 6\* 5
¥ < ; (—) > -,
a) 0O\3) >3
. —x =7
Ne 4. Pemnthb cuctemy ypaBHEHUI: {3x 32 _ 57

KonTtpoabnas padora Ne7
Bapuanr 1
Ne 1. BbluncJIuTh:
1) 10g28; 2) 10g153 + longS;
3)log, 15 — log,30;4) 2 - 2'°%'7;
5) 31g2 — lg4; 6) 7/+loes’,
Ne 2. M306pa3uth cxemaTndecku rpaguk pynkuun y = log.x.
Ne 3. Pelunth ypaBHeHue:
1) log,x = 4;
log (7 —x) =2;
3) log (x + 11) = log,(2x + 1);
Nlglx — 1) —1g(2x — 11) = 1g2;
5) log,(x — 3) + log,(x —2) = 1.
Ne 4. PeruuTh HEpaBEHCTBO:

1) log,x < 2;2) log(4 — 2x) = 2;



3) log,(2x — 1) < log,(3x + 4).
BapuanTt 2

Ne 1. BLIUHCIUTD:

1
1) log, 3 2) 1g25 + 1g4;

7
3)log,7 — log, 5’ 4)3- 6087,

5) log,0,04 + 2log, 5; 6) 2°*1°9°,

Ne 2. U300pa3uth cxemaTtndeck rpaguk pynknun y = logx.
7

Ne 3. PelunTh ypaBHeHue:

1) log x = —3;

2)log, (6 —x) = 3;

3) log,(x + 17) = log,(2x + 7);
HlgBx—1) —lgx+5) = 1g5;
5) log (x + 4) —log (x — 1) = 1.
Ne 4. PerunTh HEPABEHCTBO:

Nlog,,x>2 Dlogi(x—1) = =2;
' 3

3) log,(3x — 2) < log,(4x + 5).

KontpoabHnas pa6ora Ne8
Bapuanm 1

1. CkonpKo pa3nuYHbIX JBY3HAUHBIX YHCEI C Pa3HbIMU HU(PpaMH MOKHO
3anucaTh, UCIONb3YAudpsr: 1,2,3.
2. Haiitu 3Hauenus Ps.

3. Beruucguts Al .
4. B mnomemenun 16 mnamm. CKONBKO CyIIECTBYeT BapHaHTOB €ro
OCBCIIICHUS, €CIMOAHOBPEMEHHO JIOJHKHBI CBETUTHCS 14 mami.

Bapuanm 2

1. CkonbKO pa3NUYHBIX ABY3HAUHBIX YHCET C Pa3HBIMU MU(PpPAMU MOKHO

3amucarh, UCTIONB3ysAudpser: 4,5,6.

2. Haiitu 3Hauenus P7.

3. Borumciuts A7

4. B mnomemenun 16 mamm. CKOJIBKO CYyIIECTBYET BAapHUAHTOB €T0
OCBEILEHUS, €CIIDTHOBPEMEHHO JTOJIKHBI CBETUTHCA 15 jamil.



3. KoMIuleKT MaTepHaJioB /sl MPOBeIeHUA MATEMATHYECKOI0 INKTAHTA

Teopernyeckne BONPOCHI JJIsi MATEMATHYECKOI0 IMKTAHTA:

CdopmynupyiiTe onpeeneHne CTeeHHON (yHKITHH.

[Tepeuncnure cBOMCTBa CTENEHHON (DYHKIMHU C LIEIBIM [10KA3aTEIIEM.

Ilepeuncinre CBOMCTBA CTEIIEHU C ICHCTBUTENIBHBIM IIOKa3areseM. [Ipusenure

[lepeuncnure cBOCTBA KOPHS HAaTypajbHOU cTeneHu. [IpuBeanTe npumMepsl

Ha uro Heo6xoaumo oOpaTuTh BHUMaHUE IIPU PELLIEHUU UPPALIMOHAIIBHOIO YETHOM cTerneHu?
YeMy paBeH KOPEHb YETHOW CTEIIEHU U3 OTpULaTeNbHOro uncna? [Ipusenure

Uemy paBeH KOpEHb HEUETHOW CTENEHU U3 OTpuLaTenbHoro yncna? [Ipusenure

Ha yTo cTout 00paTuTh BHUMaHUE NP PELLICHUH UPPALMOHATIbHBIX, APOOHOPALIMOHATIBHBIX
ypaBHEHUU U HEPABEHCTB?

Cdopmynupyiite onpenenenue nokazaTesbHOW (QyHKIMH.

[lepeuncnure cBOMCTBA OKa3aTeIbHON (QYHKLINU.

[Tepeuncnure crocoObl pelIeHns NoKa3aTelbHbIX ypaBHeHUH. ChopMynupyiTe npaBuiio
pelIeHus MPOCTEHIITNX TOKa3aTeIbHBIX HEPaBeHCTB. B uem 3akimrouaercs rpaduaeckuii crnocoo
pEILlIeHUs] ypaBHEHUH.

[TpuBeauTe npuMep GyHKIIMOHATBFHON 3aBUCIMOCTH TIOKA3aTeIbHON (PYHKIINH U3 peabHON
JKU3HU.

TeopeTnueckue BONPOCHI AJIsl MATEMATHYECKOI0 IMKTAHTA:

YeMy paBeH yroi B OIMH paguaH?

B kakux 4eTBepTIX TPUTOHOMETPHUYECKOTO Kpyra QYHKIUS Y=SINXIPHHAMACT MOJIOKHTEIbHBIC
3HAYEHUs?

B kakux ueTBepTIX TPUTOHOMETPUYECKOTO Kpyra QyHKIUs y= COSXIPUHUMAET OTPUIATENIbHbIE
3HAUYECHUS?

[Tponomxure onpenenenue: «CHHYC OCTPOro yria - 3TO...».

[Tponomxure onpexnenenue: «KocnHyc octporo yria - 31o...». [Ipogomxure onpenenexue:
«Tanrenc octporo yria - 31o...». CopmMynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Yemy paBHO npousBeneHue tgx*ctgx?

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

Yemy paen €0S(2X)? ChopMynupyiiTe MpaBUIO BEIYUCICHHUS.

[lepeuncnure TpuroHoMeTpruyeckue GyHKIUH, YKaXUTE UX Iepruoabl. UeMy paBeH nepuo
byukIn y=c0S(4X)?

Onpenenurte obnmacts 3HaueHust GyHkiur Y=3C0S(5X)? Ilepeunciute crocoObl perieHusI
TPUTOHOMETPUUECKUX YpaBHEHM. PackpoiiTe anroput™ pemeHus: O JHOPOIHBIX
TPUTOHOMETPUYECKHUX YpaBHEHUI MEPBOT0 MOPSAKA.

Packpoiite anroput™ pemeHuss 0JHOPOAHBIX TPUTOHOMETPUUYECKUX YPABHEHUM BTOPOTO
NOpsAIKA.

TeopeTnyeckne BONPOCHI AJIsl MATEMATHYECKOI0 IMKTAHTA:

IIponomxure onpenenenune: «IlocnenoBareabHOCTS - 3T0...». [IpuBeauTe npumep
apudmeTHueckoii mporpeccuu. [IpuBenure npuMep reOMEeTpUIECKOM MPOrPECCHH.
[TpuBenute npumep OeckoHEUHO yObIBaroIIel reoMeTpuyeckoil mporpeccuu. [lpogomkure
onpeaenenue: «IIpousBonnas - 31o...». Packpoiite reoMeTpUuECKNii CMBICT IPOU3BOAHOM.
[Tponomxkure onpenenenue: «KacarenbHas - 310...». Packpoiite ¢puznueckuii cMbICTT
npou3BogHOMN. [lepeuncinre npaBuia BEIYUCIEHNS IPOU3BOIHBIX. UeMy paBHA IPOU3BOIHAS
creneHHol ¢pyHkuuu? Yemy paBHa MpoW3BOIHAS TTpou3BeeHus? UemMy paBHA MPOU3BOIHAS
4aCTHOTO?

Yemy paBHa npon3BoHast clokHON GhyHKIMH? ChHopMyTupylTe Mpru3HaK BO3paCTaHUS
¢yukuuu. Chopmynupyiite npusHak yosiBanus GpyHkun. ChopMynupyiite npu3HaKk TOUKH
MakcumyMa pyHkuuu. ChopmynupyiTe NpU3HAK TOUKH MUHUMYMa (DyHKIHH.



CocTaBbTe aNrOPUTM pEIICHUS 3a/1a4 Ha HaX0XK/I€HNS HauOOJIbIIEro U HAUMEHbILIEr0 3HAYCHHS
¢yHKuMu Ha OTpe3ke?

CocTaBbTe aNrOPUTM UCCIIEIOBAHUS U MOCTPOEHUS rpaduka GyHKIIUH C TOMOUIBIO
IIPOU3BOJHOM.

Kaxk HaliTh BepTUKAJIBbHYIO aCUMIITOTY rpaduka GyHKIUNU?

Teopernueckue BONpockl A1 MATEeMATHYECKOI0 JMKTAHTA:
1. [IpuBenuTe mpuMep JOCTOBEPHOTO COOBITHS.

2. [IpuBenuTe npuMep HEBO3MOXKHOTO COOBITHS.

3. [TponomxkuTte onpenenenue: «BeposTHOCT Cy4aifHOTO COOBITHS - 3TO...».

4. Chopmynupyiite IpaBuIo HAXOXKIEHUS CIOXKEHUS BEPOSTHOCTEH.

S. CdhopmynupyiiTe IpaBuIO YMHOKEHHUSI BEPOSTHOCTEH.

6. Kak naiitu cpennee apudmeTrnaeckoe YuciaoBoro psja?

7. Kak naiitu Meauany uucioBoro psaa?

8. Kak Bbruncnsercs pazmax 4MciaoBoro psaa?

9. Jlist 9ero HyKHbI TuarpaMMsl, rpaduku? [lepeunciuTe BUIB AUATPAMM.

10.  IlpuBeaure mnpuMepsl MNPOSABICHHUS 3aKOHA OOJIBLIIMX 4YHCEd B IMPUPOJIHBIX
ABJICHUSX.

11.  IlpuBeaute npuMepsl MPOSBICHUS 3aKOHA OOJIBIINX YHUCEN B O0IIECTBEHHBIX
ABJICHUSX.

12.  Yrto uzyyaer craTucTuKa?

13.  IIpomomxwure onpenenenue: «CoueTanue - 3T0...».

14.  Ilponmomxure onpenenenue: «Pa3merieHue - 310...».

15. [Iponomxure onpenenenue: «llepecTaHOBKH - 3TO...».

16.  IlpuBeauTte mpumep MHOXKECTBA U3 pealbHON KHU3HH.

17. [IpuBenuTe mpuMep onepanuy NEPECeUCHHs] MHOKECTB.

18.  IlpuBeaurte npumep onepanuu 00beUHEHUS MHOKECTB.

19.  TlpuBeauTe mpuMep ONEPAIIUN PA3HOCTH MHOKECTB.

20.  Packpoiite moHATUS «Tpad», «IAEPEBO», IIHUKID».

TeopeTuueckue BONPOCHI VISl MATEMATHYECKOTO TUKTAHTA:
1. Cdopmymupyiite Teopemy [lugaropa.

2. [lepeuncnure OCHOBHbIE (PUTYpPHI B IPOCTPAHCTBE.

3. [lepeuncaure ciocoObl 3a7jaHNs TUIOCKOCTH.

4. IIponomxute TeopemMy: «Ecin oHa U3 ABYX napajuieabHbIX NPSMBIX NEPIECHIUKYIISIPHA
IJIOCKOCTH/TO...».

5. [Iponomxute Teopemy: «Eciu 1Be mapajuiesibHbIE IIOCKOCTH MEPECEKAIOTCS TPETHEM,
TO...».

6. Chopmynupyiite onpenenenre AByrpaHoro yria.

7. ChopmynupyiiTe onpeeneHne TpeXrpaHoro yria.

8. Packpoiite nmoHsATHE «YTOJI MEXAY MPSIMBIMI.

9. [lepeuncnure B3aMMHOE PACIIOIOKEHHUE ABYX IPSIMBIX B IPOCTPAHCTBE

10.  Kakue npsiMble Ha3bIBAIOTCS MAPAIUICIbHBIMU B IPOCTPAHCTBE?

11.  Kakue npsiMble Ha3bIBAIOTCS CKPEIINBAIOIIMMECS B IPOCTPAHCTBE?

12.  Kakue npsiMble Ha3bIBAIOTCS MEPIIEHANKYIISIPHBIME B TIPOCTPAHCTBE?

13.  Tlepeunciute B3anMHOE PACIIOIOKEHHE MIPSIMOM U TFIOCKOCTH B TIPOCTPAHCTBE.
14.  PackpoiiTe NOHSATHE «YTOJ MEKIY MPSIMOH U TMIIOCKOCTHIOY.

15.  Packpoiite MOHATHE «MapaIUICIbHOCTD MPSIMOM U TIOCKOCTIY.

16.  Packpoiite MOHATHE «IEPICHIUKYISPHOCTD MPSIMOM U TIIOCKOCTHY.

17.  Tlepeunciute B3aUMHOE PACIIONOKEHHE IBYX IUIOCKOCTEH B IPOCTPAHCTBE.
18.  PackpoiiTe HOHSATHE YTOJI MEXKIY IUIOCKOCTSIMUY.

19.  PackpoiiTe moHsATHE «IAPAILUIENLHOCTD IFIOCKOCTEN .



20.  PackpoiiTe MOHSITHE «IIEPHCHAUKYISIPHOCTD IIOCKOCTEN .

21.  Kak HaiiTH pacCTOSHHE OTTOYKH J0 MPAMOii?

22. Kak HalTH pacCTOSHHUE MEXIY MPIMbIMHU?

23.  Kak Haiitu paccTosHHE MEXIY IIOCKOCTIMU?

24.  Tlpomomxwure onpeneneHue: «IleprneHUKyISIp - 3TO...».

25.  Tlpomomxwure onpenenenue: «HakmoHHast - 3T0...».

26.  TIpomomxwute onpenencuue: «I[Ipoekiust HAKIOHHOM - 3TO...».

27.  Tlepeuncnure CBONCTBA MAPAUICILHOTO MPOCKTHPOBAHMUSL.

28.  TIpuBeauTe MpUMEPHI CHMMETPHIA HA TDIOCKOCTH B IPUPO/IC, HCKYCCTBE, apXUTEKTYPE.
29. IlpuBeauTe MpUMEpPHI CHMMETPHIA B IPOCTPAHCTBE B IPHPOJIE, HCKYCCTBE, apXUTEKTYPE.

Teoperuyeckne BONPOCHI 1JIsi MATEMATHYECKOI0 JUKTAHTA:

W3 yero cocTouT NpsIMOYTOJIbHASI CHCTEMA KOOPAUHAT B IpocTpaHcTBe? Eciiu TouKa JIeKUT B
IJIOCKOCTH XY, Kakas KOOpJMHaTa y Hee HyJieBas? [IpuBeaute npuMep KOOpIAMHAT TOUKH A,
KOTOPAst JIEKUT Ha OCH Z. PacKkponTe MOHATHE «BEKTOPY.

Kak HaifTu koopauHaThl BeKTOpa?

Ilepeuncinre U paCKpOUTE NMPABUIIA CIIOKEHUS BEKTOPOB.

Kakue BeKTOpbI Ha3bIBAIOTCS KOJJIMHEAPHBIMU?

Kakue BeKTOpbI Ha3bIBAIOTCS NEPIIEHIUKYISPHBIMU?

Yemy paBHO CKaJsIpHOE MPOU3BEACHUE BEKTOPOB?

Kak HaiiTu BEeKTOpHOE POU3BEIECHUE BEKTOPOB?

Yemy paBeH yroi Mex1y BeKTopaMu?

[TpuBeauTe mpuMep MaTpHUIIBl 2X2.

[TpuBenuTe mpumep Matpuibl 3X3.

Teoperuyeckue BONPOCHI 1JI MATEMATHYECKOI0 JUKTAHTA:

[Iponomxure onpenenenne: «MHOTOIpaHHUK - 3TO...).

IIponomxure onpenenenune: «IIpusma - 310...».

ITponomxure onpenenenue: «IIpAMOyroapHeli NapauIeIenuIesn - 3T0...».
[Tponomxute onpenenenue: «Kyo - 3To...».

[Tponomxure onpenenenue: «Ilupamuaa - 370...».

CdopmynupyiiTe CBONCTBO O MPOTUBOJIEKAIUX IPAHAX Hapajlieienunesa.
ChopmynupyiiTe CBONCTBO O THArOHAIAX MapajuieJenumnesa.
ChopmynupyiiTe CBONCTBO O TUArOHAIIN U JUHEHHBIX pazMepax MpMOyTOJIbHOTO
napajuleJenunena.

PN HA WD =

9. Kakas npusma HazbIBaeTCs NpsMoit?
10.  Kakast mpu3ma Ha3bIBaeTCs MPABIIBHOM?
11.  Packpoiite moHSTHE IIPaBUIbHAS THUPAMUIA.

12.  Yro takoe amodema MpaBUIbHON MTHPAMUIBI?

13. B yem omiM4me MOJHON MTOBEPXHOCTH MPU3MBI OT ITOJHOM MTOBEPXHOCTH
nupamMusl?

14.  Chopmynupyiite TeOpeMy O BBIYHCICHUH OOKOBOI MOBEPXHOCTH MPAMOM
MPU3MBI.

15. Cdopmynupyiite TeOpeMy O BBIYUCICHHHA OOKOBOI TTOBEPXHOCTH MPABUILHON
MAPaMU/IBL.

16.  HasoBwure mpeameTsl U3 Balliei TPO(ECCHOHATBHOMN JeITeIbHOCTH, KOTOPBIE
UMEIOT (OPMbI MHOTOI'PaHHUKOB.

17.  Kakue MHOTOrpaHHHKH Ha3bIBAIOTCS MpaBWiIbHBIMU? [lepedncinTe npaBUiIbHbIC
MHOTOTPaHHUKH.

18. [Iponomkure onpenenenue: «umuuap - 3710...».

19.  TIIpomomxure onpenenenue: «Konyc - 310...».



20.  TIpomomkute ompeseieHue: «Y CeUCHHBIN KOHYC - 3TO...».

21.  TIpomomxwute onpenencuue: «Ilap - 3to...».
22.  Yrto sABIAETCS BBICOTON YCEUYCHHOTO KOHYCa?
23.  Yro sABIAETCS OCEBBIM CCUCHUEM IMIIMH/IPA, KOHYCA, YCEYEHHOT0 KOHYca, mapa?

24.  TlepeunciWTe €AMHMIIBI K3MEPEHUS IUIOMIA M, OObEMa.
25.  Yemy paBHO OTHOIIEHHE IUIOMIA/ICH TIOBEPXHOCTEH MOMO00HBIX (GUTYp B

IPOCTpaHCTBE?

26.  Yemy paBHO OTHOIICHHE 0OBEMOB MOJOOHBIX (GHUTYp B MPOCTPAHCTBE?
27. HasoBuTe mpeaMmeThl W3 Bamiell MPOQeCCHOHAIBHOM JEATEIbHOCTH, KOTOPHIE

UMEIOT (DOPMBI TEJ BpAIICHHS.

5. KommjiekT MaTepHaJa0B AJsd l'[pOMe)KyTO'lHOi;I aTTeCcTainuu 1mo pesyjabTarTaM OCBOCHHUSA

Hw

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

JUCIUININHBI
IlepeuyeHb BONPOCOB 1JIs1 IK3aMeHa

MaremaTrka B HayKe, TEXHUKE, SKOHOMUKE, HH)OPMAITHOHHBIX TEXHOJIOTHSIX U
MIPaKTUYECKON NeATEIbHOCTH.

Llenbie u parmonanbHbie yucia. JeiicTBuTenpHble uncna. [IpubnmxeHHbIe BEIYUCICHUS.
KommuiekcHsbie uncna.

KopHu HaTypanpHOM CTENIEHU U3 YUCIIA U UX CBOMCTBA.

Crenenu ¢ palMOHaIbHBIMY OKA3aTEsIMU, UX CBOMCTBA.

CreneHnu ¢ 1eCTBUTENIBHBIMU MOKa3aTeasiMU. CBONCTBA CTENIEHHU C I€HCTBUTEIbHBIM
MIOKAa3aTeNEM.

Jlorapudm. Jlorapudm uucna. OCHOBHOE JorapuMUIEcKoe TOXKIeCTBO. JleCATHUHBIC U
HaTypajbHble Jorapudmsl. [IpaBuna neiicTuii ¢ orapudmamu. [lepexoq k HoBoMy
OCHOBAHHUIO.

[TpeoOpa3oBanue anredpanyeckux BoipaxxkeHuil. [IpeobpazoBaHue palMoOHaNbHBIX,
UPPALMOHATIBHBIX CTETIEHHBIX, TOKA3aTEeNIbHBIX U JIOTAPU(PMUUECKUX BbIPAXKECHHI.
Haxosxnenue 3nauenuil sorapudma 1o npou3BoJIbHOMY OCHOBaHUIO. [lepexos oT ojHOrO
OCHOBaHUs K JpyroMy. Beruricnenue u cpaBHeHue gorapudmos. JlorapudmupoBanue u
IIOTEHLIUPOBAHUE BBIPAKECHUM.

[TpuOnkeHHbIe BBIYMCIEHUS U PELICHUs TPUKIAIHBIX 3a/au.

Pemenue norapupmMuueckux ypaBHEHUH.

Panuannas mepa yrna. Bpamarensaoe nukenne. CHHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIa.

OcCHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA

®opmyiiel npuBeacHUs. Popmyiisl ciaoxeHus. Dopmyinsl yasoeruss Gopmysis
MOJIOBUHHOTO yTJIA.

[TpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHUN

[TpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKUX (PYHKLUN B IPOU3BEICHUE U
IPOU3BEACHUS B CyMMY. BhIpaskeHHe TPUTOHOMETPUYECKUX (QYHKLUH uepe3 TaHTeHC
MOJIOBUHHOT'O apryMEeHTa.

TpuronomeTpuyecKrue ypaBHEHUS 1 HEPABEHCTBA

[Ipocreiimne TpuroHoMeTpu4eckue ypaBHeHus. [Ipocrelimme TpuroHoMeTpuIecKue
HEPABEHCTBA.

OO6patHbie TpUroHoMeTpuueckrue QyHKIUU. APKCUHYC, apKKOCHHYC, apKTaHT€HC.
Oynkuuu. O6acTh OnpeeseHNss U MHOXKECTBO 3HAUeHUH; Tpaduk QyHKINH,
nocTpoeHune rpagukoB GyHKIHHI, 3aJaHHBIX PA3IMYHBIMU CITOCOOAMH.



20.

21.
22.
23.
24.
25.
26.
217.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.
44,

45.

CgoiictBa ¢pyHKIIMH. MOHOTOHHOCTb, YETHOCTh, HEUYETHOCTh, OTPAHMYCHHOCTb,
NEepUOTUYHOCTD. [I[poMexXyTKH BO3pacTaHus M yObIBaHUS, HAUOOJIbIIIEE U HAMMEHBIIIEe
3HA4YeHUs1, TOUKU IKcTpemyMa. ['paduueckas unrepnperauus. [Ipumepst
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEAbHBIX IpoIeccax U SBICHUIX. ApUpMeTHIeCKHe
onepanuu Haa GyHkusaMu. CrnoxxHas dyHKus (kommno3uis). [Torstue o
HEMPEPHIBHOCTH (DYHKITHH.

O6parnbie pyHkimu. O6IacTh ONpeneeHus U 00J1acTh 3HAYCHUH 00paTHON (DYHKITHH.
['paduk oObpaTHOU HYHKITUH.

CreneHHsble, IOKa3aTeNbHbIe, JIorapudmMuieckue

U tpuronomerpuueckue Gyskiun. OOpaTHbIe TPUTOHOMETPHUYECKUE (DYHKITUH
Onpenenennst GyHKINUN, UX CBOMCTBA U rpadUKH.

[TpeoOpazoBanus rpadukoB. [lapamiensHbI IEPEHOC, CAMMETPHS OTHOCHTEIBLHO OCEi
KOOpJMHAT U CUMMETPHUS OTHOCUTEIIBHO Hayajla KOOPAMHAT, CAMMETPHUS OTHOCUTEIIBHO
IPSIMOM Y = X, pacTs’KEHUE U CKAaTHE BJI0JIb OCEl KOOpIMHAT.

[TocnenosarensHocT. CriocoObl 3aJaHUS U CBOMCTBA YMCIIOBBIX MOCIIE0BATEIbHOCTEH.
[TonsiTue o npezesne NOCIe10BATEILHOCTH.

CymecTBoBaHue Npeesia MOHOTOHHOM OrPaHUYEHHON IIOCIIEN0BAaTENBHOCTH.
CymmMmupoBaHue nocienoBaTenbHocTel. beckoHeuHo yObIBaro1ias reoMeTpuyecKas
IIPOrPECCHs U €€ CyMMa.

[TpousBonnas. [lorsiTne 0 MPOU3BOIHON (PYHKIINH, €€ TEOMETPUUYECKIHA U (PU3UICCKUI
CMBICIL.

YpaBHeHUE KacaTeNbHOU K TpaduKy (QyHKIIHH.

ITpon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YacTHbIE. [Ipon3BOIHBIE OCHOBHBIX
3JIEMEHTApHbBIX QYHKLINH.

[TprMeHeHnEe TPOU3BOIHOM K MCCIEI0BAHNIO (DYHKIIMHA U TOCTPOEHUIO IpaUKOB.
[TpousBoaHbIe 00paTHON QYHKIIMN U KOMIIO3UIUN (PYHKIIMH.

[TprMeps! NCIIONIB30BAHNS TPOU3BOIHON [UIsl HAXOXKACHUS HaWIy4IlIero PeIeHus B
MPUKIIAIHBIX 3a7a4ax.

Bropas npousBojHas, ee reomeTpruueckuil 1 pusnueckuii cmpici. Haxoxnenue
CKOPOCTH JIJIsl TIpoliecca, 3alaHHOT0 (popmMyIioi u rpaduKoMm.

[TepBooOpazHas 1 HHTErpasl.

IIpuMeHeHne onpeIeIeHHOTO HHTErpasa Uil Hax0K/ICHUs UIOAH KPUBOJINHEHNHON
tpanenuu. @opmyna Hetotona—IJleitbnuna. [Ipumepsl npuMeHeHus: UHTerpasa B
(bu3MKe U reOMETPUH.

PanmonaneHble, MppalMOHAIBHBIE, TOKA3aTENbHBIE U TPUTOHOMETPUYECKUE YPABHEHUS U
CUCTEMBI.

PaBHOCMIIBHOCTD ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHoBHBIE IPUEMBI UX pelIeHHs (pa3ioKeHNe Ha MHOKUTENH, BBE/IEHNE HOBBIX
HEHU3BECTHBIX, MOICTAHOBKA, TpapUUECKUil METON).

PannoHaneHbIe, HppalMOHAIBHBIC, TOKA3ATENIBHBIE U MPUCOHOMEMPUUECKUE
HepaBeHCTBAa. OCHOBHBIE IPUEMBI UX PEILEHUS.

Hcnonp3oBanne cBOMCTB U IrpadvKoB (PyHKUINN IPU PEIIEHUN YpaBHEHUI U HEPaBEHCTB.
Metoa nHTepBaIoB. 300pakeHre Ha KOOPAWHATHOM MJI0CKOCTH MHOXKECTBA PEIIeHUH
YpaBHEHUI U HEPABEHCTB C JIByMsl IEPEMEHHBIMHU U UX CHCTEM.

[TpuMeHeHne MaTEMaTUYECKUX METOAOB JUIsl PEIIEHUS CONEPKATENbHBIX 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKu U MPaKTUKU.

WuTepnperanyst pe3ynbraTa, y4eT peajJbHbIX OTPAHUUYEHUI.

OnemMeHTbl KOMOUHATOpUKH. OCHOBHBIE TOHITHSI KOMOMHATOPHUKH. a/1a4M Ha TOJICUET
4KCJIa Pa3MEILEHUM, IEPECTaHOBOK, COUETAaHUM.

Pemenue 3amau Ha nepedop BapuantoB. @opmysa 6mHoma HeroToHa. CBOMCTBA
OuHOMHHANBHBIX K03 Punmenton. Tpeyronsuuk [ackans.
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DneMeHTHI Teopuu BeposiTHOCTEH. COOBITHE, BEPOATHOCTH COOBITHS, CIIOKEHUE U
YMHO>KEHHUE BEPOATHOCTEH.

[TonsiTrie 0 HE3aBUCUMOCTHU COOBITUH.

JluckpeTrHas ciy4daiiHasi BEJIMYHMHA, 3aKOH €€ PaCIpPECIICHUS.

UucnoBble XapakKTEPUCTUKU TUCKPETHOM Cy4daitHO# BennuuHbl. [ToHsITHE O 3aKOHE
OOJIBIIINX YHUCEIL.

[IpencraBnenue qaHHBIX (TAOIUIBI, AUArPaAMMBbl, TpaQUKHU), TeHEepaIbHasi COBOKYITHOCTD,
BBIOOpKA, cpenHee apuMeTHIecKoe, MeAHaHa.

B3anMHOe pacnonoxeHue JIByX NpsMbIX B IpocTpaHcTBe. [lapamenbHOCTs IpsiMOii U
IJIOCKOCTH.

[TapamnenpHOCTH TUIOCKOCTEN. [lepnenauKyIsIpHOCTD MPSAMOM U INIOCKOCTH.
[TeprieHauKyIsIp M HAKJIOHHASL.

VYron Mexay npsmMoil ¥ II0CKOCThIO. JIByrpaHHbIi yroi.

VYrois Mexay IIIOCKOCTAMU. [IepnenaAuKyIsIpHOCTD JBYX INIOCKOCTEH.

['eomeTpuueckue npeodpazoBaHUs MPOCTPAHCTBA: MapaUIeIbHbINA EPEHOC, CHMMETPHS
OTHOCHUTEJIBHO IJIOCKOCTH.

[TapannensHoe npoekTupoBanue. [1nomanp oproronansHoi npoekiuu. M3obpaxenue
IPOCTPAHCTBEHHBIX (PUTYD.

Bepumnsl, pebpa, rpanu MHOTOTpaHHuKa. PazBepTka. MHOTOrpaHHble yribl. Boimykiibie
MHOTOIpaHHHUKHU. Teopema Ditnepa.

[Tpusma. IIpsimas u HaknonHas npusma. [IpaBunbnas npusma. [lapannenenunen. Kyo0.
IInpamupa. [IpaBuiibHas nupamuaa. Y ceuennas nupamuaa. Terpasap.

Cummetpun B KyOe, B mapajiesienuiiesie, B Ipu3Me 1 MUpaMuze.

Ceuenus xKy0a, IpU3Mbl U TUPAMU/IBL.

[TpencraBieHue o nNpaBUIbHBIX MHOTOIpaHHUKAX (TeTpa’ipe, Kyoe, OKTasipe,
JOJIEKAdAPe U UKOCAIPE).

[{ywusap u KoHyc. YcedeHHbIH KoHyc. OCHOBaHME, BbICOTA, 00OKOBAsi IOBEPXHOCTb,
oOpa3ytomiasi, pazBepTka. OceBble CEUeHUS U CEUEHU S, MapalIeIbHbIE OCHOBAHMIO.
[Iap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

O6nem u ero usmepenue. urerpanbHas popmyna oobema.

dopmyiibl 00beMa KyOa, IpSIMOYTOJIBHOTO Mapajuieenunesia, Ipu3Msbl, IUIMHIPA.
®opmysibl 00beMa TUpaMUIbl U KoHyca. @OpMyJIbl IUIOIIAIM TOBEPXHOCTEN IMIMHAPA U
KoHyca. @opMyIibl 00beMa 11apa U IIoImaan chepsl.

[TonoGue Ten. OTHOIIEHUS TIJIOMIAIEH TOBEPXHOCTEH M 00BEMOB TTOTOOHBIX TE.
[TpsmoyronbHas (iekapToBa) cucTeMa KOOpJUHAT B pocTpaHcTBe. Popmyna
pPacCTOSIHUSA MEXy IBYMsl TOUKaMU. Y paBHEHUS c(epbl, INIOCKOCTH U MPSIMOH.
BexTopel. Monyne BekTopa. PaBeHcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. Y MHOKEHNE
BEKTOpa Ha uncio. PaznojkeHne BeKTOpa Mo HaMPaBJICHUAM. YTOJI MEXAY ABYMS
BekTopamu. ITpoekuns BekTopa Ha ock. KoopaunaTs! Bektopa. CkanspHoe
MIPOU3BE/IEHNE BEKTOPOB.

Hcnonp30BaHne KOOPAMHAT U BEKTOPOB IPU PEIIEHUU MATEMAaTUYECKUX U IPUKIIATHBIX
3ajad.



