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1. MACHIOPT PABOYEM ITPOIT'PAMMbBI YYEBHOM JTUCIATLIMHBI

1.1. O6aacTh NnpUMeHeHHUs MPOrpaMMbl

PabGouass mporpamma yueOHON aucuMIUIMHBL «MaTeMaTukay SBISETCS YacThiO
MPOrPaMMBI IMOJATOTOBKY CIIEUAIUCTOB CPEJHETO 3B€HA MO CIIEHHATBHOCTH .

PabGouass mporpamma aucuuiuinabl «MatemaTtuka» pazpaboTaHa Jjisi CTYAEHTOB
CHEIUATBHOCTA CcpeaHero mpodeccnoHabHOro oOpasoBanus (mainee CIIO) Ha
OCHOBE TIPHUMEPHOH MPOTPaMMBI O0O0IIC0O0pa30BATEIHPHON YUYEOHOW JAMCIUTLIHMHBI
«Marematuka» a1 TOpOQPECCHOHANBHBIX  00pa30BaTENbHBIX  OpraHU3allUi,
paccmoTpeHHo Ha 3aceganum Ilegarormdeckoro cosera PI'BOY JIIIO MPIIO
(MuctutyTa pa3Butusa npodeccruoHambHOTO oO0pa3oBaHusi), mpotokond Nel3 or
29.09.2022 r. u yTBepkAeHHOW Ha 3acenaHuu CoBeTa MO OILICHKE COJEep)KaHUs U
KauecTBa MPUMEPHBIX pabo4yux Mporpamm 0011e00pa30BaTeIbHOTO U COIUATBHO-
T'YMAaHUTAPHOTO IHMKJIOB CPEIHEro MpOo(EeCCHOHATLHOIO 00pa30BaHUs, MPOTOKOII
Nel4 o1 30.11.2022 r.

1.2. MecTo y4eOHO# TUCHUILIMHBI B CTPYKTYpPe POrpaMMbl IOATOTOBKH
CIELHATUCTOB CPEJHero 3BeHa:

O61eoOpa3oBaTenbHas IUCUUIUIMHA « MaTemMaThKay sBJIseTcsl 00s3aTeIbHON
YacThl0  00IIE00pa3oBaTENbHOrO  IMKJIAa  OOpa3oBaTeNbHOM  MHpOrpaMMbl B
coorBeTcTBUM ¢ PI'OC .

1.3. leau u 3axa4m y4eOHOM JUCHUIIMHBI — TPE0OBAHMS K Pe3yJbTaTaM OCBOCHUS
JTUCHHUILINHBI:

Conepxxanue MPOTrpaMMBbl o011eo06pa3zoBaTeIbHOM JACITUTIITAHBI
«Marematrika» HampaBJI€HO Ha JIOCTH)KCHHE pE3yJIbTaTOB €€ W3yYeHUs B
cootBercTBUM ¢ TpeboBanusamu DPI'OC COO ¢ yuerom mnpodeccrnoHaIbHON
HamnpasiienHoctr OI'OC CIIO.

Conepxanue MporpamMMbl o01eo0pa3oBaTeIHLHOM JACITUTIITAHBI
«Maremartukay HampaBlIEHO Ha TOCTUKEHHUE CIICTYIONTUX
meJieii: OCBOCHUE OOIIMX U JUCITUTUTMHAPHBIX PE3YIbTaTOB:
O0IIMX Pe3yJIbTATOB - YHUBEPCAJbHBIX YUeOHBIX MO3HABATEIbHBIX 1€ CTBUIA:

a) 6a30BbIE JJOTUYECKHUE JCHCTBUS

0) 0a30BbIC UCCIIEAOBATEILCKUE ICHUCTBUS

B) YHHBEPCAJIbHBIC YUeOHBIC ITOKa3aTCIbHBIC JCHCTBUS
TUCHUIIMHAPHBIX Pe3yJabTaTOB.

3agaum:

— (QopMupoBanue y o0ydarnmxcs TOTOBHOCTH K TPYyAy, OCO3HAHUE IIEHHOCTU

MacTepCTBa, TPYAOTIO0NS;



— QopMupoBanue y 0OyYaronuxcsi TOTOBHOCTH K AaKTUBHOW JeATEIbHOCTH
TEXHOJIOTHYECKOW ¥ COIMAIbHOW HAINPAaBICHHOCTH, CIOCOOHOCTH WHUIIMHUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEILHO BBIMIOJIHSITH TAKYIO ACSTEILHOCTD;

— QopMupoBaHue y oOydalIMUXci MHTEpeca K pa3iudyHbIM  cdepam
npodeccuoHaNbHOM eI TeIbHOCTH. ;

— (QopMupoBaHuE Yy OOYYaIOIIUXCA CaAMOCTOSITENIBHO (OPMYJIHUPOBaTh W
aKTyaJIM3upOBaTh MPOOJIEMY, pacCCMAaTPUBATh €€ BCECTOPOHHE;

— (QopMupoBanue y oOydYaronIuxcs yCTaHaBIMBATh CYIIECTBCHHBIA MPH3HAK
WJIM OCHOBAHUS ISl CPaBHEHM S, KJIaCCU(BUKAIIMN B 0000IIEHUS;

— (QopMupoBaHue y 00ydYarOIIMUXCs ONPEACNSITh LETu NeITeIbHOCTH, 33/1aBaTh
MapaMeTpbl U KPUTEPUU UX JOCTHIKCHUS;

— BBISIBJICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUYHIl B paccMaTpUBAEMBIX
SBJICHUSX;

— BHECEHHE KOPPEKTHUBOB B JICSATEIBHOCTh, YMEHHE OIEHUBATh COOTBETCTBHE
PE3YJIbTATOB IIEJISIM, OLICHUBATH PUCKH MOCIEACTBUN IESITEIHHOCTH;

— pa3BUTHE KPEATUBHOTO MBIILICHUS MIPU PEUICHUN KU3HEHHBIX MPOOIIEM;

— ¢dopmupoBaHue y oOydaromuxcsi 6a30BbIX JOTHYECKHUX J1eiiCTBHIA;

— ¢dopmupoBaHue y 00ydaromuxcsi 0a30BbIX HCCJIEI0BATENbCKUX JIeHCTBHIA;

— (gopMupoBanue y oOyyJaronmxcs YHHBEPCAJIbHBIX yueOHBIX
NMoKAa3aTeJIbHbIX 1€eMCTBHUH;

- (hopmupoBaHHe y 00y4aIOIUXCS TMCUMILIMHAPHBIX Pe3yJabTATOB 0CBOECHUS
TUCHUILTHHBI.

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00YUEHHUS M0 IMCUUILIHHE (MepeYeHb
(popMupyeMbIX KOMIIETEHIIH)

Oco0oe 3HayeHue AUCHUILIMHA UMeeT npu popmupoBanuu U pazsutun OK u T1K

IlnanupyeMble pe3yJbTaThl 00yUeHHs
O01mme KoMIeTEeHIIUN
Oomue JAucuuniauHapHblie
OK 01. BeiOupats B yacTtu TpynoBoro BocruTaHus: -BJa/IETh METOJIaMH J10Ka3aTENbCTB, AITOPUTMaMHU
CIIOCOOBI peLICHUS - TOTOBHOCTh K TPYIY, OCO3HAHHUE[PCUICHUS 3a/1a4; YMCHUE (OPMYIIAPOBATH
Bagay [ICHHOCTH MacTepCTBa, TPYHOII00HE; onpe/iesie s, aKCHOMBI M TEOPEMBI, IPUMEHSTH HX,
mpodeccnoHaTbHOMI - TOTOBHOCTh K AKTUBHOM[IPOBOJIUTH JI0KA3aTeIbLHBIC PACCYXKICHUS B X0/
eI TEILHOCTH IMEeSATETPHOCTH  TEXHOJIOTMYECKOH  H|peIIeHus 3a1ad;
MPUMEHHUTEIHHO COLMaIbHOM HaIPaBJICHHOCTH,| - YMETh OMEPUPOBATH MOHITHIMHU: CTEIIEHb YHCIA,
K pa3IUIHBIM CII0OCOOHOCTH MHUITUUPOBATH,TOTapu(dM YHCIIa; YMEHUE BBITIONHSTH BRIYHCICHUE
KOHTEKCTaM [TAaHUPOBATH i CaMOCTOSITEIbHOBHAYCHHI 1 TIPe0Opa30BaHUs BBIPAXKESHHH CO
BLITIOJHATH TaKYIO JIESTENbHOCTD; CTETIEHAMH | JIoTapudMaMu, mpeoOpa3oBaHuUs
- HWHTEpEC K pa3IuYHbIM chepaMipoOHO-paIllHOHATBHBIX BRIPAKEHUI;,
PO ECCUOHANTBHON JeSITEIbHOCTH, - YMETh ONEPUPOBATH MOHATUSMU: pallUOHAJILHBIE,
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OsnaaeHne YHUBEPCAIbHBIMH
y9eOHBIMU MO3HaBaTEIbHBIMHY
MENCTBUSIMU:

a) 0a30BbIC TOTUIECKHUE ICHCTBUS:
- CaMOCTOSITEIBHO (DOPMYIUPOBATH U

AKTYaJIM3UPOBATH np06ﬂeMy,
[pacCMaTpUBAThL €€ BCECCTOPOHHE;
- yCTaHaBJIMBATb CyIHeCTBeHHLII‘/II

[PU3HAK WK OCHOBAHUSI I CPAaBHCHUS,
Kiaccu(pUKaIu U 0000ICHHS;

OTNpE/IeTIATh e JICATEIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPHH HX

ITOCTHKCHHUS,

- BBUBJIATH  3aKOHOMEPHOCTH M|
[[POTUBOPEYUS] B  PACCMATPUBAEMBIX
SIBIICHUSX;

- BHOCUTh KOPPEKTUBbI B

eATeILHOCTL, OLIEHUBATL COOTBETCTBHE
[PE3yJBTATOB IIENIAM, OIICHHBATh PHCKHU
[TOCJIEICTBUI IE€SATCIBHOCTH,
pa3BUBaTh KPEaTHBHOE MBIILUICHIE
MPY pEIICHUH KU3HCHHBIX IPo0IeM

0) 6a3oBBIC HCCJIEIOBATENLCKHUE]
MENCTBHS:

BJIaACTH HaBbIKaMH yqe6Ho—

1CCIIE10BATEIIbCKOM u IIPOEKTHOH

MICATCIBHOCTH, HaBBIKaMW PpaspCHICHUA
poGieM;

- BBIABJIATL NPUYHMHHO-CJICACTBCHHDIC]

CBSI3M U aKTyaIM3HMpOBaTh  3ajady,
BBIIBUI'aTh  THUIOTE3y €€  pEelIeHHS,
HaXOJUTh apryMEHTHI 1Sy
ITOKa3aTeNbCTBA CBOMX  YTBEPXKICHUH,
3agaBaTh  HapaMeTpsl M KpUTEpHH
[pEeILICHMNS;

- AHAJIM3UPOBATH MOJIYUYCHHBIC B XOJC]

[PCHICHUA 3aJa4u PpE3YJIbTATHI,
KPUTHUCCKU OLICHUBATh ux
MIOCTOBEPHOCTD, IMPOTHO3UPOBATH

M3MCHCHUC B HOBBIX YCIIOBHUAX;
YMETh IMICPEHOCHUTH
MMO3HABATCIBbHYIO MIPAKTUYCCKYHO
o01acTu JKHU3HCACATCIIbHOCTH,

YMETb HUHTEIpUpOBaTh 3HAHUSA U3

3HaHUA B

nu

[Pa3HBIX MIPEIMETHBIX 00JacTel;

- BBIJIBUT'aTh HOBBIC HJCH, npe)maraTb
OpI/IFI/IHaJ'IBHBIe IIoaXoAbl U peIHeHI/IH;
1 CITOCOOHOCTh HMX HCIIOJb30BAHHS B
COLIMATHLHOM

[M03HABaTEJILHOM "

[TpaKTUKE

MppaIioOHaIbHbIE, TOKa3aTeIbHbIC, CTCTICHHBIE,
morapupmMuIecKne, TPUTOHOMETPHIECKHE
YpaBHEHHSI M HEPAaBEHCTBA, HX CHCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (QYHKIIHS,
HerpepbIBHAsT (QYHKIIMS, TPOU3BOIHAS,
epBOOOpa3Has, ONpeeICHHbIM HHTErpal; yMEeHUe
HAXOJIUTh MTPOM3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHH,
1ICTIONB3YS CIIPAaBOYHBIE MaTepUaJIbl; UCCIIE0BATH B
pocTelIux ciry4asx QyHKIMK Ha MOHOTOHHOCTB,
HaXOJUTh HAaOOJIbIINE ¥ HANMEHBIINE 3HAUCHUS
(yHKINH; CTPOUTH TpadUKN MHOTOUICHOB C
MCTIONIb30BAHHUEM alllapaTa MaTeMaTHIeCKOTO
AHAIM3a; TPUMEHSTh IPOU3BOJHYIO IIPU PEIICHUH
3a7ad Ha JBIDKCHUE; PEIaTh IPAKTHKO-
OpHEHTHPOBAHHBIC 3a/1a4l Ha HaOOJIbIINE U
HalMEHBIIINE 3HAUeHNs, Ha HaX0X/IeHHE My TH,
CKOPOCTHU M yCKOPEHUS;

- YMETb ONepUPOBAThH MOHATHUAMH: pallOHAIbHAS
(byHKIMS, TOKa3aTeNbHast QyHKIHSI, CTETICHHAS
(byHKIUS, TorapudMrdeckas QyHKIH,
TPUTOHOMETpPUYECKHE (QYHKIINU, OOpaTHBIC
(YHKIMH; YMEHHE CTPOUTDH I'padyKn H3ydIEeHHBIX
(bYHKIMH, NCTI0JIB30BaTh T'Pa(UKN IPH N3YyUECHUH
[IPOLIECCOB U 3aBUCHUMOCTEH, IIPH PEIICHNUH 3a/1a4 13
IpyTHX y4eOHBIX PeAMETOB U 3a/1a4 U3 PeanbHOU
PKM3HU; BBIPAXaTh (POPMYJIaMH 3aBUCUMOCTH MEXY
BETMYMHAMY,

- YMETb pelulaTh TeKCTOBBIE 3a/1a4M PA3HBIX TUIIOB
(B TOM umCIIe Ha IPOLEHTHI, TOJIU U YacTH, Ha
IBIDKEHNE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT,
HAJIOTH, COCTaBIISITh BBIPAXKEHUS, yPaBHEHNS,
HEpaBEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33a4H,
MiCCIIeI0BaTh TIOJyYeHHOE PEIICHNE U OLICHUBATh
[IPaB/IOII0I00HOCTh PE3YIIbTaTOB;

- YMETb ONIEPUPOBATH MOHIATHUAMH: CPEIHEE
apudMeTHIeCKOe, MeIHaHa, HANOOJIbIIIee U
HalMEHBIIIee 3HAUCHHS, Pa3Max, yMEHUE U3BICKATh,
MHTEPIPETHPOBATh HHGOPMAIIHIO, IIPEICTABICHHYO
B TaOnMIaX, Ha AUarpamMmax, rpadukax,
0TPaXXAIOIIYI0 CBOWCTBA PEaIbHBIX MPOIIECCOB U
SIBIICHUIA; IPEICTABIATH HHPOPMALIUIO C TOMOIIBIO
TaOJINI ¥ AMarpaMm; UCcciIe0BaTh CTATUCTHIECKHE
ITaHHBIC, B TOM YHCIIE C IPUMEHEHNEM IpaduuecKux
METOJIOB U IEKTPOHHBIX CPE/CTB;

- YMETb OIIEPUPOBATh MOHATUSAMU: CIIydalHbIi
OTIBIT U CITy4aifHOE COOBITHE, BEPOSTHOCTD
CITyqaifHOTO COOBITHS; yMEHNE BBIYHUCIAT
BEPOSATHOCTH C HCIIOIB30BAHNEM TpapraecKux
METOIOB; IPUMEHSTH (POPMYIIBI CIOKECHUSA U
[YMHOKEHHUS BEpOSATHOCTEH, KOMOMHATOPHBIE (haKTHI
1 popMyIIbI P pellIeHnH 3a1a4; OLlEHUBATh
BEPOSITHOCTH peasIbHBIX COOBITHIA; 3HAKOMCTBO CO
CITyJaliHBIMH BEJIMUNHAMM;

- YMETb OIEpHUPOBATh MNOHATHUAMU: TOUKA, IIpAMad,




[UIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN yTOI,
CKPEIIMBAIONINECS MIPSIMBIE, TAPAJIIEIBHOCTD U
MEPIIEHANKYISIPHOCTD MPSIMBIX U INIOCKOCTEH, yToi
MEKIy MPSIMBIMHE, YTOJI MEXTy IPSMOIt 1
[UIOCKOCTBIO, YTOJI MEKAY IIOCKOCTSMH,
[PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
MEXTy MPSIMBIMH, PACCTOSTHIE MEMKTY
[UIOCKOCTSIMH; YMEHHE UCTIONIb30BATH IIPU PEILICHUHN
3agad n3ydeHHble (PAKTHl U TEOPEMBI INTAHUMETPHH;
[YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB
OKpYKAIOIIEro MUpa;

- YMETh ONIEpUPOBATH MOHSITHUSMH: MHOTOTPaHHUK,
CCUCHNE MHOTOTPAaHHMKA, KyO, apaieenures,
pu3Ma, Tupamuaa, GuUrypa u moBepxHOCTh
BpallleHus, IIXHADP, KOHYC, Iap, cepa, cCedeHus
(bUrypbl BpalleHHsl, INIOCKOCTh, KacatoIasics
chepsl, IUITHHIpa, KOHYCA, TUIONIab TOBEPXHOCTH
[TpaMuabl, TPU3MBI, KOHYCa, MITHHIPA, TUIOLIA]b
chepsl, 00beM Ky0Oa, IPSIMOYTOJIBHOTO
apasuleNIeuIe1a, MUpaMuabl, TPU3MBbIL, IUIHHAPA,
KOHyca, [I1apa; yMEHHEe H300pakaTh MHOTOTPAHHUKH
11 TOBEPXHOCTH BPAICHUS, UX CEUEHHS OT PYKH, C
[TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
HIICKTPOHHBIX CPEJCTB; YMEHUE PACIO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; YMEHUE PaclO3HABATh
[paBHJIbHbIE MHOTOIPAaHHUKH;

YMETb ONEPUPOBATH MOHATHAMU: JIBIKCHUE B
[pOCTpaHCTBE, NOA00HBIE (PUTYPBI B TPOCTPAHCTBE;
MICII0JIb30BaTh OTHOIICHUE ILUIOMAAeH
[MOBEPXHOCTEH 1 00HEMOB IMOTOOHBIX PUTYD ITpH
[pELLICHNH 3a71aY;

- YMETb BBIYHCIISATH T€OMETPUYECKHE BEITMUUHEI
(7uMHa, yroJl, IIomas, 00beM, INIoNIab
[TOBEPXHOCTH), NCTIONIB3YS U3YUEeHHbIE (POPMYIIBI 1
METOIBI;

- YMETh ONEPUPOBATH MOHATHAME: IPSIMOYTOJIbHAS
cricTeMa KOOPAWHAT, KOOPIMHATHI TOYKH, BEKTOP,
KOOPJJMHATHI BEKTOPA, CKaISIPHOE IIPOU3BE/ICHHE,
[YTOJ1 MEXy BEKTOPaMH, CyMMa BEKTOPOB,
[IPOM3BEACHIE BEKTOPA HA YUCIIO; HAXOAUTD C
[TOMOIIBIO M3Y4YEHHBIX (POPMYIT KOOPAHHATHI
CepeIMHBI OTPE3Ka, pacCTOSTHUE MEXTY AByMs
TOYKaMH;

-yMETb BHIOMpATh TOAXOASIINI U3yUYCHHBIH METO
1St peleHns 3a1a4u, paclo3HaBaTh
MaTemaTuueckue pakThl 1 MATEMATHUECKHE MOJIEIN
B IIPUPOIHBIX U OOLIECTBEHHBIX SBICHHSX, B
MCKYCCTBE; YMEHUE NPUBOANTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUHCKON U MUPOBOM

MaTeMaTUYECKON HAYKH




OK 02. Ncnonp30BaTh
COBPEMEHHBIE CPE/ICTBA
[oMCKa, aHalu3a u
MHTEpPIIPETALIH
mH(opManuy, 1
MH(OOpPMAIHOHHbIE
TEXHOJIOTHH JIJISI
BBITIOJTHCHHS 33124
MpoQeCCUOHANTBHOM
eI TeIbHOCTH

B
[O3HAHMS:

-C(OpMHPOBAHHOCTH
COOTBETCTBYIOLIETO COBPEMEHHOMY)
YPOBHIO pasBUTHS HayKH
0OIECTBEHHONW MNPAKTHKH, OCHOBAHHOTIO

obnactu INCHHOCTH HAaY4YHOTIO|

MHPOBO33PEHHS,
1%

Ha [Hanore KyJibTyp, CIIOCOOCTBYIOIIETO

MHIMBHYaJIbHO U B TPYIIIE.
OBJlaiecHHEe YHHBEPCAILHBIMH y4eOHBIMHY
MO3HABATEIILHBIMU ACHCTBHAMU:

B) paboTa ¢ mH(pOpMAaIHEH:

- BiageThb
MHGOPMAMK W3 HCTOYHUKOB PasHBIX

HaBbIKaMH

THIIOB, CAMOCTOSITENBHO OCYLICCTBIATH
[OMCK, aHalM3, CHUCTEMaTH3allUI0 M
MHTEPIPETALIIO uHpopmanuu
[pa3IMYHBIX BUJIOB u bopm
[pe/ICTaBICHMS;

- co3maBaTh TEKCTHl B  Pa3lIMYHbIX
(bopMarax ¢  yd4eToOM  Ha3HAYCHUS
MHGOpPMAMK M ILIENEBOH  ayAUTOpHH,
BEIOHpast ONTHMAIEHYTO bopmy

IIPCACTABJICHUS U BU3YAJIU3allUH;
- OLICHUBATh JAOCTOBCPHOCTD,

IeruTUMHOCTh nHpopmanuu, ee
COOTBETCTBHE IIPABOBBIM H MOPAIBHO-
HTUYECKIM HOpMaM;

- UCIIOIb30BaTh CpeAcTBal
MHPOPMALTMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B

PEIICHIN KOTHHTHBHBIX,
KOMMYHHKATHBHBIX M OpPraHH3allHOHHbIX]
¢ cobmroneHneM  TpeOOBaHMH

TCXHUKH 6C3OHaCHOCTI/I,

Rajaq
PPrOHOMUKH,
TUTHEHEI, pecypcocOepexeHus,
[IPaBOBBIX W OTHYCCKUX HOPM, HOPM
MHPOPMAaIMOHHOK 0€30MaCHOCTH;

- BJIAACTH HABBIKaAMW PACIIO3HABAHUA M|

BaIlUThI nHpOpMaNny,
MHGOPMATMOHHON 6e30macHoCTH
ITTYHOCTH

- YMETb OIEPHUPOBATh NOHATHAMM: palMOHAJbHAs
(byHKIUA, TOKa3arenbHas —(yHKIUS,
(byHKIHS, JorapupMmIecKas ¢byHKIHA,
TPUTOHOMETPHICCKHE ¢$yHKIHN, oOpartHbIe
(YHKIMH; YMEHUE CTPOUTH TIpaUKU H3Y4YEHHBIX
(YHKIMH, MCIIONB30BaTh rpadMKH NPH H3Yy4YEHHH

CTCIICHHA]

IIPOLECCOB U 3aBHCI/IMOCTeﬁ, Ipyu pCUICHUU 3a1a4 13

0CO3HAHHIO CBOETO MecTa BJIPYTHX Y4EOHBIX IPEIMETOB M 3a/ad U3 peajbHON
MOJMKYJIHTYPHOM MUPE; PKM3HU; BBIpAXKaTh (POPMYyJIaMH 3aBUCUMOCTH MEXTy
- COBEPIICHCTBOBAHWE SI3BIKOBOM  H[BEIMYMHAMU;

MUTaTEeIbCKOW KyIbTyphl KaK CpPEACTBAl- yMETh OIEPHPOBATh MOHSATHUSAMH: TOXIECTBO,
B3aUMOJCHCTBUSI MEXAY JIIOABMH HTOXKICCTBEHHOE  INpeoOpa3oBaHHE,  YypaBHEHHE,
[O3HAHMS MUPA; HEpaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPaBEHCTB,
- OCO3HAaHME [IEHHOCTH  HAay4HOH|paBHOCHJIBHOCTb YPABHCHHH, HEPABEHCTB U CHCTEM,
NesITeIbHOCTH, TOTOBHOCTBPALIMOHANBHBIE, UPPALMOHANBHEIE, TI0Ka3aTeNIbHBIE,
OCYILIECTBIIATh MPOEKTHYIO H|CTETICHHEIE, norapupMudecKue,
1ICCIIEI0BATENbCKYIO JIESTEbHOCTBTPUTOHOMETPUYECKHE YpPaBHEHUs, HEPaBEHCTBA H

CUCTEMBI; YMETh peLIaTh YPaBHEHUs, HEPABEHCTBA U
CUCTEMBI C IIOMOILBIO PA3JIMYHBIX IIPUEMOB; PEILIATh
[YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C [IaPAMETPOM;
[IPUMEHATh YPaBHEHUS, HEPABCHCTBA, MX CHCTEMBI

NOJYUCHHUAPUIT PCIICHUA MATEMATHYCCKUX 3aad U 3a4a4 U3

[pa3IMYHBIX 00JIacTel HAYKH U peabHON JKU3HH;

- YMCTb CBO60,Z[HO OIICPUPOBATL  NOHATUAMMU:

IBIDKEHUE, NapajuleNbHbII IEpEeHOC, CUMMETPHS Ha|
[UIOCKOCTH W B TNPOCTPAHCTBE,  MOBOPOT,
noJ00HbIE  (UTYPBI;

YMETh paclio3HaBaTh PaBHbIC U MOJOOHBIE (UTYPBI,

peoOpa3oBaHue MOAO0US,

B TOM YHCJI€ B IPUPOJE, UCKYCCTBE, apXUTEKTYpE;
YMETh HCIIOJIb30BaTh T'€OMETPHUUECKHE OTHOILICHUS,
HaXOJIUTh TEOMETPUUECKUE BEINYNHBI (AJIMHA, YTOJ,
fuoIaab, 00beM) NMpU PEIICHUH 3a1ad M3 JIPyTux
[y9eOHBIX IPEIMETOB U U3 PEAIBHOM KHU3HU




OK 03. [TnaaupoBath u
[peaIn30BbIBATH
COOCTBEHHOE
MpodeccHoHaIbHOE U
ITMYHOCTHOE pa3BHUTHE,
peANpPUHIMATENBCKYTO
eI TeIbHOCTD B
MpoQeCCUOHANTBHOM
chepe, HCIOB30BAThH
BHAHWUS 110 PIHAHCOBOM
rPaMOTHOCTH B
[Pa3TMYHbIX JKU3HEHHBIX
CHTYaIHsIX

B
BOCITMTaHMSA:

00JacTH  TyXOBHO-HPAaBCTBEHHOTO

-- cHOPMUPOBAHHOCTb HPABCTBEHHOT'O
CO3HAHMSI, STHYECKOTO TIOBEACHNUS;
- CIIOCOOHOCTH OIICHHBATh CHUTYALHI0 H

IMPUHHUMATh OCO3HaHHBbIC peuicHus,
OPHUCHTUPYACH Ha MOpPaJIbHOA|
HPaBCTBCHHLIC HOPMbI U IEHHOCTH;,

- OCO3HaHHUC JIMYHOT'O BKJIaga B

[OCTPOEHNE YCTOWIMBOTO Oy XyIEero;
- OTBETCTBEHHOE OTHOIIEHHE K CBOHM
pomuTesiM ¥ (WIM) IPYTUM HICHAM
CEMBH, CO3JaHMI0O CEMbH HA OCHOBE
OCO3HAHHOTO  TNPHUHATUS  LEHHOCTEH
CEMEHHOM JKM3HU B COOTBETCTBHU C|
TpaguuusaMy Hapoaos Poccuy;
OBageHue YHHUBEPCAJIbHBIMU
PEryIATUBHBIMU JCHCTBUSIMMU:

a) caMOoOopraHu3aIus:

CaMOCTOSATEIBHO OCYILIECTBIIATH
MO3HABATEIbHYIO

IpOOIEMEI,
(bopMyMpoBaTE COOCTBEHHBIC 3a/aYHl B

06p330BaTCHLHOI>'I JCATCIBHOCTHU

JACATCIBbHOCTD,

BEISIBJIAATH CTaBUTb 51

H
PKU3HCHHBIX CUTYaluAX;

CaMOCTOATCIIBHO  COCTaBJIATH

C

IaH
POOIEMBI

pecypcos,
BO3MOXHOCTEH U IPEANIOYTEHU;

[PCHICHUA YUueTOM|

MMEIOIINXCS COOCTBEHHBIX
- IaBaTh OLICHKY HOBBIM CHTYAIIUsIM;
(hopMupoBaHHIO
NPOSBICHUIO IIMPOKOH  3pyIULUH
Pa3HBIX OO0NACTAX 3HAHHUH, MOCTOSHHO
MOBBILIATE CBOMl  00pa3oBaTeNbHBIH |

CI10c00CTBOBAThH i

B

KyJbTYPHBII YPOBEHb;
0) CaMOKOHTPOJIb:
MCIIONIb30BaTh TPUEMbl pedIIeKCHU s

OIICHKHM CHTYaIliH, BHIOOpa BEPHOTO
[peLIeHNS;
-  yMeTb  OLICHMBATb  DHUCKM U

CBOEBPEMEHHO INPHHUMATh PELICHHS IO
X CHI)KEHHIO;

B) SMOIIMOHAIBHBIH
peaoaraomui choOpMUPOBAHHOCTD:

HUHTCIIICKT,

BHYTPEHHEH MOTHMBALMM, BKIIIOYAOLIEH
CTpEMJICHUE K JIOCTHIKEHHUIO LEIU U
ycrexy,
YMEHHE [EHCTBOBATh, UCXOAS U3 CBOUX

OIITUMU3M, WHHUIIMATUBHOCTD,
BO3MOIKHOCTEH;

- SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH
[IOHUMATH SMOLMOHAILHOE COCTOSHHE

- YMETh OIEPUPOBAThH MOHATUSAMH: PAllHOHAJBHBIC,
MppalMoHAJbHble, IOKa3aTelbHbIE, CTEIEHHEIE,
morapudmuyeckue, TPUTOHOMETPUYECKUE
YpaBHEHUSI M HEPABEHCTBA, UX CHCTEMBI;

- YMETh ONEPHPOBATh MOHATUSIMH: MHOTOTPaHHUK,
CeueHne MHOTOTpaHHUKa, KyO, mapaiesenures,
¢durypa MIOBEPXHOCTH|
BpallleH!s, LWIMHIP, KOHYC, map, cdepa, cedeHHs
(burypsi Kacaromascs
cepbl, IIMHIPA, KOHYCA, IUIOMAAb HOBEPXHOCTH
UpaMHIbBI, TPU3MBI, KOHYyca, LMINHAPA, IUIOIAIb
cepsr, Ky0a, MIPSIMOYTOIBHOTO|
Mapajuieenunea, TMPaMAAbl, TPU3MBI, LIIHHADA,
KOHYCa, IIapa; yMEHHe H300paXkaTh MHOTOT PAHHUKH

[pu3Ma, nvupamMuaa, n

BpallcHus, IIJIOCKOCTD,

00BeM

1 TIOBEPXHOCTU BpAlICHUA, UX CCUCHUA OT PYKH, C

[TOMOLIbIO YEPTEKHBIX HUHCTPYMEHTOB u

DJICKTPOHHBIX CpPCACTB;

CUMMCTPUIO B IMPOCTPAHCTBE; YMETH pacClio3HaBaThb

yMETh  PacHO3HaBaTh
[IpaBUIbHBIE MHOTOIPAaHHUKH;

- YMETh ONEPHPOBATh HMOHATHSAMHU: TPSIMOYTOJIbHAS
cricTeMa KOOpAWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOPJIMHATBl BEKTOpPa, CKAIIPHOE IPOU3BEICHHUE,
YTOII ~ MEXAy cymma

BCKTOpamMu, BCKTOPOB,

[IPOU3BCACHUC BCKTOpPA Ha YHCIO; HAXOAUTb C

opmyxn
pacCTOssHHE MEXIy JAByMs

TTOMOIIBIO MN3Yy4YCHHBIX KOOPJAUHATBI

CepeIMHbl  OTPE3Ka,

TOUKaMH

VIPYTHX, YYUTBIBATH €ro pu
OCYIIIECTBIICHUHU KOMMYHUKAIUH,
CITOCOOHOCTD K COYYBCTBUIO u
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COTICPECIKMBAHUIO,
COMAJIBHBIX HABBIKOB, BKIIOYAIOIINUX
CITOCOOHOCTD BBICTpanBaTh OTHOIICHUSA C

npyrumu JIOIBMH, 3a00TUTHCHL,
pOSIBISITE  MHTEpEC M paspellarh
KOH(DIIMKTHI
OK 04. DddexTnBHO  [FOTOBHOCTD K CaMOpa3BUTHIO,[- YMETh ONEPUPOBATH MOHATHAMHE: CITyYailHbIH OMBIT|
B3aMO/ICHICTBOBATh U |CAMOCTOSITEIIEHOCTH UM ciydailHOe COOBITHE, BEPOSTHOCTH CIy4aiiHOTO
[PaboTaTh B KOJUICKTUBE |CaMOOIPEEIICHHIO; COOBITHS; YMEThb  BBIYHCIATH  BEPOSTHOCTH C
1 KOMaHJIe -OBJIaJICHUE HaBBIKaMH y4e0HO-ICII0JIB30BaHUEM rpaduaeckux METOIOB;
MCCIICIOBATEILCKOM, ~ HPOSKTHOH  HMIPHMEHATH (OPMYINBI CIOXKEHHS W YMHOKCHUS
COLMAIEHON JAEATENbHOCTH; BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKTHI M (OPMYJIBI
OprnajgeHue YHUBEPCAIBHBIMUIPY PEIICHUH 3alad; OLCHUBATh BEPOSTHOCTH

KOMMYHHKATHBHBIMU JICUCTBUSIMH:
0) COBMECTHAsI ICATCIILHOCTb:

IIOHUMAThb n HCIIOJIB30BAaTh|

[IpEUMYILECTBA KOMAaH/IHOU 51
HIUBUAYaIbHON pabOTHI;

COBMECTHOM

Lenu
OpTraHNU30BBIBATh
IEUCTBUS
COCTaBJIATh

NPUHUMATH
MICATCIBbHOCTH, H

KOOPAUHUPOBATH Io €€
VTOCTHXKCHHUIO:

IMeWCTBHH, paclpeaeIiATh POIH C yIETOM

IJIaH

MHEHUI YYacCTHHUKOB 00Cy)KaaTh
[pE3yJIbTaThl COBMECTHOI paboThI;

- KOOpAMHHPOBATh W BBHINOJHATE PaboTY|
B YCIOBUSIX PEalbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBaHHOTO B3aUMO/ICHCTBYS;

OCYHICCTBJIATH IIO3UTHUBHOC

CTPATCTUYICCKOC MMOBCACHUC B PA3JIMYHBIX]

CUTyallHsdaX, HNPOABIIATL TBOPYCCTBO M
BOO6pa)KeHI/I€, OBITH WHUIIMATUBHBIM.
OBJ'Ia,HCHI/Ie YHHUBEPCAJIbHBIMHY]

PEryIATUBHBIMU JCHCTBUSIMHU:
) npuHsATHE ce0s U IPYTUX JIOACH:

INpUHUMAaTb MOTUBBI U APTYMCHTH]
IPYTUX JIIOJIed IpU aHaIU3€ pe3yJIbTaToB
eATeIbHOCTH;

- IpU3HaBaTb CBOE NPaBO MU IPaBO)
ITPYTHX JFO/IEH Ha OITHOKH;

- pa3BUBATh CIIOCOOHOCTh IOHUMATH MU

C TIO3ULINU APYTOT0 YCJIOBCKA

[PCAJIbHBIX CO6LITHﬁ; 3HAKOMCTBO CO Cﬂy‘{aﬁHLIMPI
BCIIMYMHAMU,

yMeTb CBOOOJHO OIEPUPOBATH

C

TIOHATUAMU

CTCIICHb I CJIBIM ImoKa3aTcJjICM, KOPCHD,
HaTypaﬂbHOﬁ CTCIICHU, CTCIICHb C palMOHAJIbLHBIM
I[I0Ka3aTCJIEM, ,I[eﬁCTBHTeJ'ILHBIM

(BeIIECTBEHHBIM) TIOKa3aTelieM, JOTapudM drcia,

CTENeHp  C
CHHYC, KOCHHYC W TaHI'€HC IIPOU3BOJIHOTO YHCIIA;
YMETb CBOOOIHO OIICPHPOBATH
rpaduk QyHKIHH, 0OpaTHas (QYHKIHMA, KOMIO3HIINS
(byHKIUH, GbyHKIMA,

GbyHKIH, byHKIHSA
[oKazaTejleM, TPUTOHOMETPHYECKHUE

HMOHATHUSIMHU:
JIMHEHHas KBaJpaTU4Has

CTeTeHHasI C  UEIBIM
dyHKIHH,
GbyHKIMH,
GbyHKIHY;
[YMETb CTPOUTH TpaduKi (YHKLIUHA, BBIIOIHSITH,
mpeoOpa3oBaHus rpaduKOB (YHKITHIA;

- YMETh HCIOJB30BaTh Tpagukd (QyHKUUHA IS
M3y4YeHHSI  IMPOLECCOB npH

[PELICHUH 33/1a4 M3 JPYTHX y4eOHBIX IPEIMETOB U

oOpaTHbIE TPUTOHOMETPUUYECKHE

okaszaTeiabHass M JorapudpmMuuecKas

H  3aBHCHMOCTEH

M3  pealbHOW JKU3HM; BbIpaXaTh (opMyliamu
3aBUCUMOCTH MEXy BeJIMIMHAMU;

- CBOOOJHO ONEPHPOBATH MOHATHSIMM: YETHOCTH
(byHKIUY, (yHk1HH,

OTrPAHUYCHHOCTD MOHOTOHHOCTbH

MEePHOINYHOCTD
¢dbyHkuN,
(YHKIUM, SKCTpeMyM (QYHKIHMH, HawmOoIbllee ¥
HauMeHbIIee 3HaYeHUs! (QYHKIMH Ha NPOMEXYTKE;

YMETb ITPOBOANTH HCCIeNoBaHNe (QyHKINY;

yMETb WCIIOJb30BaTh CBOWCTBA M TpadUKH
(YHKIMHA JUIS pelIeHus ypaBHEHHH, HEpaBEHCTB U
c

Bamaq
KOODAMHATHOM TUIOCKOCTH MHOKECTBA PEILICHU]]

napaMmeTpamy; n3o00paxkatb  Ha

YPaBHEHU, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBisiTh
YCTHYIO M THCbMEHHYIO
KOMMYHUKAIIHIO Ha
rOCYZapCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu
C yaeToM ocoOeHHOCTEH
COLIMAIBHOTO U

KyJIbTYPHOIO KOHTEKCTa

B 0071aCTH 3CTETUUECKOTO BOCITUTAHHUS
- OCTETUYCCKOC OTHOIICHUE K MHUpPY,
BKJIIOYAd OCTETUKY 6I:ITa, HAy4YHOro M
TCXHUYCCKOT'O
Tpyaa u O6III€CTBCHHI)IX OTHOMGHHﬁ;

CIOCOOHOCTh BOCIIPUHHUMATDH

TBOPYECTBA, CIIOpTAa,

[pa3JIMYHbIC BUbI UCKYCCTBA, TPAAUIIUN 1

YMETb  OIEpUPOBATH IMOHATUSAMHU: CpEIHEE

apugmernyeckoe, MequaHa, —HauOousblee U
HarMeHbIIIee 3HaYeHHUs], pa3Max, YMEHHE N3BJIEKaTh,
MHTEPIIPETHPOBATh HH(OpMALHIO, TPEACTaBICHHYIO
B Tabmuiax, rpadukax,

OTpaKaro1lyro CBOMCTBa pCaJIbHbIX IIPOLUECCOB H

Ha AuarpaMmmax,

SIBIICHUH; MPEICTABIATh HHOOPMAIMIO C ITOMOIIBIO

TBOPYECTBO CBOEr0 M JPYIUX HAPOOB,

Ta6J'II/ILI U auarpaMMm; HUCCJIEA0BATh CTATUCTUYCCKUC
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OLIYIIATh 3MOLMOHAIBLHOE BO3IEHCTBHE
MCKYCCTBA,;

yOeXKICHHOCTh B 3HAYUMOCTH IS
ITMIHOCTH M OOLIECTBA OTEYECTBEHHOTO H

MUpPOBOTO  HCKYCCTBa,  STHHYECKHX
KyJIbTypHBIX TpagulMi M HapOIHOTO
TBOPYECTBA,

TOTOBHOCTL K CaMOBBIPpAKCHUIO B
[Pa3HbIX BHJAAX MHCKYCCTBAa, CTPEMIJICHUC

MPOSIBIISITH KavyecTBa TBOPYECKOH]
ITHOCTH;
OBnaseHne YHHBEPCAIBHBIMH

KOMMYHHUKATHBHBIMH JICHCTBUSIMU:

a) oOmIeHue:

- OCYIIECTBJIATH KOMMYHHMKAI[UH BO BCEX
chepax >KU3HHU;

- pacmo3HaBaTh HeBepOaIbHBIC CPEICTBA
0OIIICHHMS,

INOHUMaThb 3HAYCHUC

COLIMAIBHBIX ~ 3HAaKOB,  PAaclO3HABAaTH
[PEANOCHIIKH KOH(IUKTHBIX CUTyallui 1
CMSTYaTh KOH(QINKTHI;

- Pa3sBCPHYTO W JIOTUYHO H3JIaraTb CBOIO|

ITaHHBIC, B TOM YHUCIIE C MPUMEHEHNEM IpadIecKuX
METOJIOB M JJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH NMOHATHAMH: TOUKA, MpsAMasd,
[UIOCKOCTb, IIPOCTPAHCTBO, MABYTPAHHBIA  yTOJM,
CKpelUBaroIuecss MpsMble, NapalIeIbHOCTh U
MEepIeHANKYIIPHOCTD MPSIMBIX U IUIOCKOCTEH, yroi
MexX Ty yrol Mexay Mnpsmoit
[IOCKOCTBIO, MEXTY
[paccTOsIHME OT TOYKHM JO IUIOCKOCTH, PacCTOsSHHE

NPSMBIMH,
yroia

H
IIJIOCKOCTSMMH,

MEKTy MPSMBIMH, paccTostHne MEXTY|
[UIOCKOCTSIMH;

- yMeThb HCIIONB30BaTh IIPH PEIICHWH 3a/ad
M3ydeHHbIE (AKTBI W TEOPEMBI IUIAHHMMETPHH;
[YMEHHE OLICHNUBATh pa3Mepbl 00BEKTOB

OKPYIKarolero Mupa

TOYKY 3pEHHsS C  HCHOJb30BaHUEM
SI3BIKOBBIX CPEACTB
OK 06. [IposBaiTh - OCO3HaHHE 00yJaromUMHUCH- YMETh pellaTh TEKCTOBBIE 3a/1a4X PAa3HBIX TUIIOB (B
rpakJ1aHCKO- [pOoCCHICKOM IPaXIAHCKOM[TOM YHCIE HA MPOLEHTBI, MOIM M YacTH, Ha
MATPHOTHHUECKYIO CHTHYHOCTI, MBIDKEHNE, PaboTy, CTOMMOCTH TOBapoOB M YCIYT,
o3IO, i HelIeHATPARIEHHO. pa3BHTHeHaH0m’ COCTaBIATh  BBIPAXKCHUS, ypaBHEHUS,
. HEpaBEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a]auH,
TeMOHCTPHPOBATH BHYTPEHHEl  NMOSMINMM  JMMHOCTH  HAlooyonopaty, MMONyHEHHOE DEIICHWE W OLEHHBATS
0CO3HAaHHOE MOBE/ICHHE [0OCHOBE JlyXOBHO-HPaBCTBEHHBIX|1pap 10110106HOCTb PE3YIbTATOB;
Ha OCHOBE LIEHHOCTEMH HapoJI0B Poccuickoll- *ymems onepuposamv nowsmusmu: onpedenenue,
TPaIUIIOHHBIX Denepamyn, HUCTOPUUYECKUX ulakcuoma, — meopema, — cleocmeue,  COUCME0,
0011IeueIIOBEYECKIX HAIMOHAJILHO-KYJIbTYPHBIX  TpaauLui,[!PUHAK, doKasamenbcmeo, PAasHOCUTIbHbLE

[ICHHOCTEMN, B TOM YHCJIe
C YU4ETOM rapMOHU3aLU1
MEXHALMOHAIBHBIX U
MEXPEIUTHO3HBIX
OTHOLIEHUM, IPUMEHSATh
CTaHJapThI
AHTUKOPPYIIHOHHOTIO
[OBEJCHUS

(bopMupOBaHHE  CHCTEMBI  3HAYMMBIX
[IEHHOCTHO-CMBICJIOBBIX
QHTUKOPPYNLUOHHOIO  MUPOBO33PEHHUS,)
[TPAaBOCO3HAHUS, 3KOJIOTMYECKOH
KyJIBTYPBI, CIIOCOOHOCTH CTaBUTh LIEIH U
CTPOUTD JKU3HEHHBIE TUIAHBL;

B yacTu rpa’xJaHCKOr0 BOCIIUTAHUSI:

OCO3HAaHHUEC CBOHMX KOHCTHUTYHHOHHBIX]

paB 1 00sS3aHHOCTEH, yBa)KEHHE 3aKOHA
1 IpaBONOPSIAKA;

- HpI/IHf{TI/Ie Tpa)II/IHI/IOHHBIX
HAIlMOHAJLHBIX, 00II[eYEIOBEYECKHX

TYMaHHCTUYECKUX M JEMOKPAaTHIECKUX
[ICHHOCTEH;

- TOTOBHOCTBH IPOTHUBOCTOSITH HJEOJIOTHH
PKCTpEMU3Ma,
KceHO(hoOuH,

HallMOHaJIM3Ma,
JAUCKPpUMUHAIIUN 10|
COLIMAJIbHBIM, PCEJIUTHO3HBIM, PAaCOBLIM,
HAallUOHAJIbHBIM IIPU3HAKAM;

T'OTOBHOCTb

- B€CTHU COBMECTHYIO|

MCATCIIBHOCTD B

u
YCTaHOBOK,

Dopmyauposku,; ymems opmyauposams o6pammuoe|
NPOMUBONONONCHOE YMBepHCOeHUe, NPUBOOUb
npumepvl U KOHMPRPUMEDPDL, UCNOIB3068AMb MEMOO
\mamemamuueckotl UHOYKYUU, npogooums
0oKasamenvHble paccysicoenHus npu peuieruu 3a0ay,
oyenusamo JI02UYECKYIO nPasUIbHOCMY
paccyoicoenuil;

*ymemsb €c6806000HO ONEPUPOBAMb NOHAMUIAMIU:
nocnedogamenbHocme, apugpmemuuecxas
npozpeccus, 2eoMempuiecKast npozpeccus,
Oeckoneuno yowisarowas 2eoMmempuiecKast
npozpeccus; ymemby 3a0aeamv
nociedosamenvHocmuy, 6 MOM UUCKe C NOMOUBIO
pexyppeHmuvix popmyi;

- *ymems GuiOUpamv  nOOX0O0AWUN Memoo 05
pewenua  3a0ayu;

wmamemamurku

NnoHuUmaHue 3Hadumocmu

68  U3yueHuu - NPUPOOHLIX

06W€CW16€HHblx npoyeccos u ﬂB/l@HulJ,‘ ymemovp

U

pacnosHasams nposejieHue 3aKOH06 MamemamuKu 6

uckyccmee, ymemb npueooumbs npumepbul

WMamemamuieckux — OMKPbIMULL  POCCULICKOU U

WMuUpoeoil mamemamuyeckol HayKu

HHTEpECax
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Tpa’kIaHCKOTO OOIIECTBa, y4acTBOBATh B
CaMOYIpaBICHUT B
001Ie00pa30BaTEIFHON OpraHU3aluu |
IMeTCKO-TOHOIIECKUX OPTaHU3ALIIX;

- yMeHue  B3aUMOJEHCTBOBAThH
COLIMAJIEHBIMU HWHCTUTYTaMU B
COOTBETCTBMHM C HMX (QYHKIHIMHU
Ha3HAUCHUEM;

- TOTOBHOCTh K TyMaHMTapHOH U
BOJIOHTEPCKOW EATETBHOCTH;
MMaTPUOTHIECKOTO BOCITUTAHHSL:

- c(OpPMHPOBAHHOCTH poccuiickol
rpa’kIaHCKOH UACHTHYIHOCTH,|
MaTpUOTHU3Ma, YBAXEHHSI K CBOEMY
Hapoy, YyBCTBA OTBETCTBEHHOCTH Nepe|
PonuHON, TOPIOCTH 3a CBOM Kpai, CBOKO
PonuHy, CBOMl s3BIK M KyJIbTYDY,
poloe u HacTosILee
MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

- LIEHHOCTHOE OTHOIIICHHE K|
TOCYIapCTBCHHBIM CHMBOJIaM,|
MCTOPHUYECKOMY " MIPUPOTHOMY]

HacIequi0, TMaMSATHAKAM, TPaJAUuLHIM
Haposi0oB Poccun, noctmxeHusM Poccun
B HayKe, HCKYCCTBE, cropre,
TEXHOJIOTUSX U TPYIE;

- uneitHast yOeKIeHHOCTh, TOTOBHOCTh K
cayxenntro W 3amure  OTtedecTsa,
OTBETCTBEHHOCTH 32 €r0 CyAb0Y;

OCBOCHHBIE oOyJarommmucs
ME>KIpeIMETHBIE TIOHATHS H
YHHBEpCallbHbIe  Yy4eOHbIE  JIeHCTBHSA
(perynsiTUBHBIE, MO3HaBaTeJNIbHbIE,
KOMMYHHUKaTHBHBIE);

- CIOCOOHOCTh HMX MCIOJIb30BAaHUS B
[MO3HaBaTEILHOU u COIMAJIbHOH]
[paKTHKE, TOTOBHOCTH K|
CAMOCTOSITEILHOMY  IIJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YI€OHOU JesITeThHOCTH,)
OpraHU3aIlA yI9eOHOTO COTPYIHUYECTBA
C TeJarorTHYeCKUMH pPaOOTHUKAMH U
CBEPCTHUKAMH, K YIaCTHIO B TIOCTPOCHUH
MHIMBULYATbHON 00pa3zoBaTebHOMU
TPaeKTOpHUU;

- OBIIQJICHHE HABBIKAMU Y4eOHO-
CCIIe10BATENIbCKOM, IPOEKTHON U
COIMaIbHOM JIeSITEIbHOCTH

OK 07. ConeiicTBOBaThH
COXPaHCHHIO

OKpY KaIoIIel Cpe/ibl,
[pecypcocOepexeHuto,
[IPUMEHSTH 3HAHUS 00
M3MCHEHUHU KIIIMATa,

ITPUHIIUTIBI

- HE IPUHUMAThH NEHCTBUS, MPUHOCSIINE
Bpea OKpy Karolleil cpene;

- yMETb MPOTHO3HPOBATH
HeOIaronpusTHbIE 9KOJIOTUYECKUE
[OCIEACTBHS MIPEANPUHIMAEMBIX|
neiicTBUM, IpeJOTBpallaTh UX;

- yMeThb OIEpPHPOBATH MOHATUAMH: (YHKIHA,
HETpephIBHAS byHKIMA, IIPOU3BOJHAS,
epBooOpasHas, OIpEAETICHHBIH WHTErpai; yMeTh
HAXOJIUTh IIPOM3BOAHBIC JJIEMEHTApHBIX (QYHKINH,
CTIONB3YS CIIPABOYHBIE MAaTEpHAIbl; UCCIEA0BATh B
pOCTEHIINX Cy4asX (YHKIMHA Ha MOHOTOHHOCTb,

- pacoimpuTb OIIBIT JACATCIIBPHOCTH,

HAXOJIHUTHh HauOOJIbIIME W HAUMEHBIINE 3HAYCHMS
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OepEeXITMBOTO
MIPOM3BOJICTBA,
b dexTHBHO
IMEeCTBOBATH B
UpEe3BBIUAITHBIX
CUTyaIHsIx

PKOJIOTMYECKOH HalpaBJIeHHOCTH;

- paspabarelBaTh  IUIAH  PEIUCHUS
MpoOIEMBI c y4eTOM aHaJ3a)
MMCIOLIHXCS MaTepHatbHBIX u
HeMaTepHaIbHBIX PECYPCOB;

- OCYILECTBIISITH  LieJICHANPaBICHHBIN
[OMCK IEepPEeHOca CPEACTB M CIOCO0O0B
neficTBUA B IPO(ECCHOHAIBHYIO CPELy;

- yMeTb  IIEPCHOCUTH  3HAaHUS B
[O3HABATCIIbHYID M HPaKTUYECKYIO
00IACTH JKU3HEICSATEILHOCTH;

- peytaraTth HOBBIC IPOEKTHI, OLCHHBATh
men c HO3ULIUH HOBU3HBHI,
OPHUTHHAIBEHOCTH, MPAKTHYECKOH
BHAYNMOCTH;

- JaBaTb OLCHKY HOBBLIM CUTYyallUAM,
BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTD,
OLICHUBATb COOTBETCTBUC PE3YJILTATOB|
HeIIM

(YHKITUH; CTPOWTH
MCIIOIb30BaHHEM

rpaguKd  MHOTOWICHOB C
anmnapara
aHaKM3a; MPUMEHSATh MPOU3BOIHYIO MPHU PEIICHHN
Bagad  HAa  JBHDKCHHE,  peUIaTh  IPAKTHUKO-
OpUCHTHPOBAHHBIC 3aJaud HA HAWOONBIINE U

MaTEMaTHYCCKOT O

HAMMCHBIIIMC 3HAYCHUS, HA HAXOXKICHHE IIyTH,
CKOPOCTH M YCKOPCHUS;

- yMETh OICPUPOBATh MOHATHSIMH: JBIKCHHC B
[IPOCTPAHCTBE, MONOOHBIC (PUTYPHI B MPOCTPAHCTBE;
miomanen
MMOBEPXHOCTEH W 00BEMOB MOAOOHBIX GUryp TpH
[peIIeHNN 33134,

- YMETh BBIUHCIIATH TEOMETPHUYCCKHE BEIMIMHEI
(nmwHA, yroy, IUIomanhs, o0BEM,  IUIOMIAIH
[MOBEPXHOCTH), UCIIONB3Ysl U3yYeHHBIC (DOPMYIIBI U

ICITI0JIb30BAaTh OTHOIICHHEC

METObI
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2. CTPYKTYPA U COJIEP’)KAHUE YYEBHOM

JAUCHUITIJIMHBI

2.1. O0beM y4eOHOM AMCUHMIIMHBI U BUABI Y4eOHO# padoThl

Buj yueoHo# paGoThl

Konuuecmeo uacoe

MaxkcumaibHas yueOHasi HAarpy3Ka (Bcero) 186
Oo6s3aTesibHasi ayIuTOpPHAsi y4yeOHasi Harpy3ka 156
(Bcero)
B TOM YHCIIE:
3aHSATHS JEKIMOHHOTO THIIA 78
MPaKTUIECKUE 3aHSATHSI 78
CamocrosiTenbHAs pabora o0yuarouierocsi 0
(Bcero)
B TOM YHCIJIC:
BHeaynutopHas caMocTosiTeNIbHAs paboTa -
KoncynpTanuu -
[TpomexyTouHast aTTecTanus 30

IIpomesicymounas ammecmayusn 6 popme:

1 cemecTp — K3aMeH
2 ceMecTp — 3K3aMEH

N Bcero CemecTpsl

Bun yue6Hoii paboTsl 4ACOB 1 5
YueOHasi HATpy3Ka (Bcero) 186 64 92
AyauTOpHBIE 3aHATHS (BCEro) 156 64 92
B ToMm uucae:
3aHATHUS JEKIIMOHHOIO THUIA 78 32 46
MIPAKTHYECKUE 3aHITHUS (IPAKTUKYMBbI) 78 32 46
71a00paTOPHBIC 3aHATHUS -
CamocrosiTesibHasi padoTa (Bcero) 0 0 0
B TOM YHCJIE:
Kypcosasa paboma - - -
Pegpepam - - -
Camocmosmenvuas 6HeayoumopHas paboma 8 8uoe
OOMAWHUX NPAKMUYECKUX 3A0aHUL, UHOUBUOYATbHBIX
3a0anuti, CcamocmosmenbHo20 noobopa U U3y4eHus ) ) )
OONOIHUMENIbHO20 MEeoPemuiecKko20 Mamepuaid
Koncynpranun - - -
[TpomexxyTouHas aTtectanus (dK3amMeH/3a4ueT/aud.3a4er) 30 9K3aMEH | 9K3aMeH
OO6m1as TpyJI0EMKOCTh 186 64 92
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2.2. CTpyKTypa THCHMILIAHBI:

KonndecTBO ayJUTOPHBIX 4acOB CamocTosi-
TenmpHas paboTa
obydarorerocs
Teoperu-
HanmenoBanwue pasnesnos [TpakTuuec- (4ac.)
Bcero 4EeCcKoe
KHE 3aHATHSA (B T.4.
oOydeHune
KOHCYJTBTAITHH)
2 3 4 5 6

IToBTOpeHHe Kypca MaTEeMaTUKA OCHOBHOU 12 6 6 -
ITKOJIBI
[IpsiMble ¥ TJIOCKOCTHU B  MPOCTPAHCTBE. 20 10 10 -
KoopanHathl ¥ BEKTOPbI B IPOCTPAHCTBE
Crenenn u kopuu. CTenieHHas1, TOKa3aTebHAS 32 16 16 -
u sorapupmuyeckasi QyHKIUU
OCHOBBI TPUTOHOMETPUHU. 16 8 8 -
Tpuronomerpuueckue HyHKIIUU
[IponsBoanast u nepBooOpazHast pyHKINK 32 16 16 -
MHOTOrpaHHUKH | TeJa BpalCHUs 20 10 10 -
ONIEeMEHTHI TEOpHUH BEPOSITHOCTEH u 24 12 12 -
MaTEeMAaTHYCCKON CTATHCTUKHU
Koncynsranuu
Bcero mo uCIUILIIHHE 156 78 78 -
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2.3. TemaTu4eckuii JIaH U COAEPKAHUE YUEeOHOM TUCHHMILIUHBI

Conep:xaHue y4eGHOTo MaTepualia (0CHOBHOE U MPodecCHOHAIBHO-

O0LeM yacoB

N ®opmupyembie
HaumeHoBaHMe pa3iesioB U TeM OPHMEHTHPOBAaHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3AHATHS, IIPUK/IATHOM
KOMIIETeHIIM U
MOyJIb (IIPH HAJTHYHH) JIEK npak
1 2 3 4 5
Pazgen 1. TIloBropenme  Kypca 12 OK 01, OK 02,
MAaTEeMATHKH OCHOBHOM HIKOJIbI (6a+6mnp) OK 03, OK 04,
Tema 1.1. Iens u 3anaun Matematuky | Llens u 3a1a4n MaTeMaTHKK IIPY OCBOECHMH CIIELMAILHOCTHU. ba3zoBbie 3Hanus U 1 OK 05, OK 06
YMEHHUS 110 MaTEMATUKE B MIPOPECCHOHANBEHON M B IOBCEAHEBHON JIESATEILHOCTH.
Tema 1.2. Uncna (HaTypaJIbHBIE, JeticTBus Hag uncnaMu (HaTypaJbHBIMU, pallUOHATBHBIMU, TCHCTBUTEILHBIMU). 1 1
panuoHaibHbIe, TeCTBUTENbHBIE)
Tema 1.3. Anredpanyeckue Boipaxxenns: | OcHoBHbIC OHATHSL. Llenble panoHanbHbIe BhIpaskeHHs. J[poOHbIe palMoHaIbHbIe 1
BBIPAKCHHUS.
Tema 1.4. Ypasuenus. HepaBeHcTBa VYpaBHEHHUs: JUHEHHBIC; KBAAPATHBIE; YPABHEHUS, COIEPKAILNE IEPEMEHHYIO IO 3 1
3HAaKOM MOJTyJIsl; palliOHaJIbHbIE; OUKBaIpaTHbIE.
Hepagencra: nuHelHble; qpoOHO-IMHEHbBIE; HEpABEHCTBA BTOPOU CTEIICHH,
HEpaBEHCTBA C MOIYJISIMU; PELICHUE PAllMOHAJIBHBIX HEPABEHCTB METOZOM
POMEXKYTKOB. TpauecKoe pelieHre HepaBeHCTB.
Cucremsl ypaBHEHUII ¢ ABYMs IIEpEMEHHBIMU. PellieHre cucteM AByX ypaBHEHHN C
JIByMsI IEPEMEHHBIMH: METOJIOM ITOJICTAHOBKH;, METOJIOM CIOXKEHHS; METOIOM
BBEJICHUS HOBBIX MIEPEMEHHBIX; IpaUuecKoe pelieHue.
Tema 1.5. ®ynkunu u rpapuxu OcHOBHBIE 3JIeMeHTapHble (YHKINU: TUHEHHas;, QyHKIMS, ONHChIBAIOLIas] 1 1
00paTHYIO IPOTIOPIMOHATFHYIO 3aBUCHMOCTh; KBaJApaTHIHAS.
Tema 1.6. Pemrenne 3amau. Bxomnoi Kontponbnas pabora 2
KOHTPOJIb
Pasznen 2. Crepeomerpusi. Ipsimbie u 20 OK 01, OK 03,
TVIOCKOCTH B NMPOCTPaHCTBeE. (10 2 + 10 mp) OK 04, OK 07

Koopm/maTm H BEKTOPbI B

NMPOCTPAHCTBE
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Tema 2.1. OCHOBHBIC TTOHTHS IIpenmeT cTrepeomeTpun. AKCHOMEI CTEPEOMETPHH U UX MTPOCTEHIIINE CIICICTBHS. 1 1
CTEPEOMETPHH.
Tema 2.2. [TapannensHocTs IpAMBIX U | Pacmiono)kenne 1ByX MpsIMBIX B IPOCTPAHCTBE: MepECcCEeKaroIuecs IpsMbIe, 4 2
IUIOCKOCTEH B IIPOCTPAHCTBE napajenbHble IPsIMble, CKpelnnBatomuecs npsiMele. [lapamiensHocTs npsiMoit 1
mockoctd. [lapamnensHocTh ABYX mitockoctel. [Ipocrelinive 3agaun Ha
MIOCTPOCHUE CEYEHU MHOTOI'PAaHHUKOB.
Tema 2.3. [lepneHIuKyIIpHOCTH Yroa Mexay IpsAMbIMH B IIpocTpaHcTBe. [lepneHauKynsapHble NpsSMBIe. 3 3
TIPSIMBIX U TLIOCKOCTEH B IpocTpaHcTBe | [ISPICHIMKYISPHOCTD MPSIMOiL U IITOCKOCTH. [IepreH UKy P i HAKIIOHHASL.
Teopema o Tpex neprneHauKyspax. [leprneHIuKyIsipHOCTb IBYX MJIOCKOCTEH.
Yron Mexay OpsiMOM U IIOCKOCThIO. [J[ByrpaHHbIil yroi. Yromn Mexay
IJIOCKOCTAMU. [IepneHIuKyIIpHOCTD IIIOCKOCTENW. PaccTosiHMSA MEX Iy TOUKaMH,
HPSMBIMHU U IUIOCKOCTSIMU.
Tema 2.4. KoopauHaTel, BEKTOPHI U IlonsiTHE BEKTOpa U KOOPAKUHAT BEKTOpa B mpocTpaHcTre. Onepanuu Haj 2 2
reoMeTpruecKie MpeoOpa3oBaHus B BEKTOpaMH B IIpOCTpaHCTBe. PaznokeHne BEeKTOpa Mo JBYM HEKOJIITMHEAPHBIM
IPOCTPAHCTBE BekTopaM. PasnioskeHne BEKTOpa o TpeM HEKOMIUIaHApHBIM BeKTopaM. Perienue
MPOCTENIINX 3a]1a4.
Tema 2.5. Pemmenue 3amay. KonTtponbsHas pabora 2
Crepeometpus. IIpsmMble M IIIOCKOCTH
B npocTpancTBe. Koopaunarter u
BEKTOPHI B IPOCTPAHCTBE
Pazgen 3. CremeHH M  KOpHH. 32 OK 01, OK 02,
Crenennas, NnoKa3zaTejabHas U (16 1+ 16 np) OK 03, OK 05,
Jorapupmudeckast PyHKuuU OK 07

Tema 3.1. Kopenp n-if crenenn u ero | [loHsATHE KOPHS n-0H cTENEHU U3 AEHCTBUTEIBHOrO Yncia. CBoiCTBa KOpHA n-0i 2 2
CBONCTBa creniern. [IpeoOpa3oBaHre HPpaTMOHATBEHBIX BBIPAKEHHUM.

Tema 3.2. HppanmoHanbHbIe WppanmonansHble ypaBHEHH. PaBHOCHIBHOCTE HPPALMOHAIBHBIX YPABHEHU. 2 2
YPaBHCHHS 1 HCPABCHCTBA Mertoap! peleHrs HPpALMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

Tema 3.3. Crenennas GyHkuus, e€ O06o06muieHne nmousarus crenenu. [IpeodpazoBanue BIpaKEHNUH, BKITIOYAIOIITIX 2 2
CBOJICTBa U rpauk OIepaLuio BO3BeACHUS B cTeneHb. CBoiicTBa U rpad MK CTENEHHON (DYHKIIUH.

Tema 3.4. IlokazarenbHas QyHKIHA [Mpeobpa3zoBaHme MOKa3aTeNbHBIX BhIpakeHHH. OnpeneneHne mokazaTeIbHON 2 2
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(GyHKIIH, CBOWCTBA (YHKIIWH.
Tema 3.5. Jlorapudmuueckas pynkuus | Jlorapupmuueckast GyHkuus. Anrebpandeckue onepanuy Hajl JJorapupmMamu. 2 2
JlorapudmupoBanue 1 MOTEHIUPOBAHHUE. 3aBUCHMOCTh MEXIy JorapudMamMu
YHCeN IIPU PA3HBIX OCHOBAHMSX.
Tema 3.6. Iloka3arenbHble ypaBHEHHS | MeTopl pelieHus OKa3aTeIbHBIX ypaBHEHUH: clloco0 ypaBHUBAHUS OCHOBAHUH; 2 2
1 HEPABCHCTBA norapuMrpoBaHNe 00eHX JYacTeil ypaBHEHNUS; IPUMEHEHHE OCHOBHOTO
JOrapupMUIECKOro TOXKAECTBA; IPe0OpPa30BaHKUE K KBaAPATHOMY YPaBHEHUIO;
cnoco0 rpynnupoBky; rpadpudeckuii. [lokasarensHble HEPaBEHCTBA.
Tema 3.7. Jlorapudpmudeckre MeTtosl pemieHus Torapu(MIYECKIX ypaBHEHHUH: NCIOIB30BaHUE OTPECIICHIUS 2 2
YpaBHEHHUSI 1 HEpaBEHCTBA norapudma; crmocod ypaBHHBaHUSI OCHOBAaHHH M TPUMEHEHUE CBOMCTB Jiorapudma;
NOTEHIMPOBaHKE; JIorapu(MUpoBaHUe 00enX YacTell ypaBHEHHUS; TpeoOpa3oBaHme
K KBaJpaTHOMY YpaBHEHHIO; rpaduueckuil. Jlorapupmuueckne HepaBeHCTBA.
Tema 3.8. Jlorapudmer B npupoxae u | Jlorapudmudeckas cimpaib B IPUPOE. 2
TEXHUKE
Tema 3.9. Pemenue 3anau. Crenenu u | KonTponbHas padora 2
kopHu. CremneHHas, TMOKazaTellbHas U
norapupmMudeckas GyHKIUH
Pa3nen 4. OCHOBBI TPHTOHOMETPHH. 16 OK 01, OK 02,
Tpuronomerpuyeckue GPyHKIUH 81+ 8mp) OK 03, OK 04,
Tema 4.1. Tpuronomerpuyeckue ITonstue yrina. 3mepenue yrinos. OnpezeneHie TPUrOHOMETPUIECKUX (QYHKLUHI 1 1 OK 05
(yHKIMM yTiia v 9UCIIOBOTO apryMeHTa | (4epes3: eIMHHYHYIO OKPYKHOCTB; TIPOU3BOJIbHYIO OKPYKHOCTB; TPSIMOYTOJILHBIN
TpeyroibHUK). TpuroHoMeTpuUuecKue ()yHKIIMU YUCIOBOTO apryMeHTa. 3HAKH
TPUTOHOMETpUUECKUX GYHKIUH. YeTHOCTE M HeUYeTHOCTh. [leproanyHOCTS.
Tema 4.2. CsoiicTBa QyHKIMIi cuHyca, | CpoiicTa pynkuun Y = SiN X u e€ rpadux. Cpolictea GpyHkiuu Y = COSX u eé 3 1
KOCHHYyCa, TAHI'CHCA M KOTAHI'CHCA M UX | rpatyuk. CoiicTBa Gpynkimn Y =tQgX u eé rpaduk. Caoiicta QpyHukimun Y = CtgX
rpaguku u e€ rpaduk. [IpeoOpazoBanue rpad kOB TPUTOHOMETPHICCKUX QYHKITHN
Tema 4.3. IlpeoOpazoBanue CoOTHOLIEHUS] MEXY TPUTOHOMETPUIECKUMH (PYHKIIMSAMHU OJHOTO apryMEHTa. 2 2
TPUTOHOMETPUYECKUX BBIPAKCHHUN DOpMYIIBL: CIIOKEHHS; IBOMHOTO apryMeHTa; IPUBEICHHS; CYMMBI U Pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUIECKUX (QYHKIINH; IpeoOpa3oBaHus MPOU3BEICHUS
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TPUTOHOMETPUUECKUX (GYHKLUM B CYMMY; OHM)KEHUSI CTETICHH; TIOJIOBUHHOTO
apryMeHTa; BBIpaXCHUE TPUTOHOMETPUIECKUX (PYHKILHUI depe3 TaHTeHC
MIOJIOBUHHOT'O apTryMEHTA.
Tema 4.4. OOpatHbIC OO0paTHbIe TPUTOHOMETpHYECKHE (PYHKIINU, X CBOMCTBA U Tpa(uKH. 1
TPUTOHOMETpUUECKUE (HYHKIUU
Tema 4.5. Tpuronomerpudeckue IIpocreiimue TpuroHoMeTpudecke ypasaenus: SN X =a; cosx=a; tgx=a; 1 2
YPaBHCHHS M HCpaBCHCTBA Clgx =a. 3ameHa mepeMEeHHBIX [PH PEIIEHUH TPUTOHOMETPUYECKUX YPABHEHUIA.
Pemienne TpuroHoMeTprueCKUX YpaBHEHUH MPUBEICHUEM K OJHOM QYHKIUH (C
OJIMHAKOBBIM apryMeHTOM). Perienue o1HOPOAHBIX TPUTOHOMETPUIECKUX
ypaBHeHHi1. PelteHne TPUroHoMeTpuyeckuX ypaBHeHuii Bua (X) =0c
MIOMOIIBIO Pa3JI0KEHHE Ha MHOKHUTEIIH.
Pemenne npocTrednx TpUroHOMETPUYECKUX HEPABEHCTB.
Tema 4.6. Pemienue 3agau. KonTtponbsHas padora 2
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue GyHKIUH
Pasnen 5. Hauana 32 OK 01, OK 03,
MaTeMaTH4Y€eCKOro aHajau3a (16a+16 le) OK 04, OK 06,
Tema 5.1. IlocnenoBaTenbHOCTH Bbeckoneunas yncnoBas mociaenoBaTenbHOCTh. [Ipeaen uncinoBoii 2 2 OK 07
M0CJIE0BATENEHOCTH
Tema 5.2. [lpenen pynkumu Brruncnenue npenena ¢pynkmnun. [Ipupamienne aprymeHTa u npupaiieHue 2 2
¢ynkumu. HenpepsiBHOCTh QyHKIMU. Toukyu pa3pbiBa (yHKIUU. ACHMIITOTHI.
Tema 5.3. [IpousBognas Cxkopoctb uzmenenns Gpyskiun. [Iponssognas. @opmyssl auddepeHIpoBaHms. 2 2
[Ipasuna nuddepennmposanns. [IpousBogHas cnoxHol GyHKIMH. OUINIECKHIA U
TEOMETPHUYECKUI CMBICIT TIPOU3BOIHOM.
Tema 5.4. Ilpunoxxenus npoussogHoit | Bo3pacranue u yObiBanue pyHKIuH. DKcTpeMyM QyHKIMH. HammeHsliee u 4 2
K MCCIIEJI0BAHMIO (DyHKLIMI HauOoJbIIee 3HaUeHUS PYHKIMK. 3a/a4¥l Ha HAXOXK/ICHHE HAUMEHBIITUX U
HanOoNbIuX BennurH. Hanpasienue BeimykiioctTy rpaduka QyHkiun. Todku
neperu6a. Iloctpoenue rpagukoB GyHKINH.
Tema 5.5. Heonpenenennsiii uarerpan | OcHoBHbIE (hOpMYIIBI M TIpaBHIia HHTErpupoBaHus. HemocpencrBenHoe 2 2
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HHTETpUpOBaHue. VIHTErpupoBaHEe METOIOM 3aMEHBI TEPEMEHHOIA.
HHTerpupoBanue 1mo 4acTsiM.
Tema 5.6. OnpeneneHHbIN HHTETPAT Onpenenennsiii uaterpai. @opmyna Hetorona-Jleiibnuna. CoiicTa 2 2
OIIpeeIeHHOr0 HHTerpana. HenmocpencTBeHHOE BEIYHUCICHHE OINPEAETICHHOTO
uHTerpana. Berancienue onpeaeneHHOro HHTErpajia MeToJ0M 3aMEHBI
MepEeMEHHOM.
Tema 5.7. I[lpunoxenus Brrancienue mromanaeii 1 00EMOB ¢ ITOMOIIBIO ONIPEACIICHHBIX HHTETPAJIOB. 2 2
OIIPEACIICEHHOT0 MHTETpasa
Tema 5.8. Pemenune 3agau. KontponbHas pabora 2
Hauayma mMaremaTtnyeckoro aHajimsa
Pasgen 6. MHOrOrpaHHHKH W TeJia 20 OK 01, OK 04,
BpallleHus1 (10 1 + 10 mp) OK 06, OK 07
Tema 6.1. MuororpanHuku MHororpanHuky: TpU3Ma (HaKJIOHHAas, IpsAMast, TpaBUIIbHAs), 2 2
napajuiejenunes], mnupaMmuia, npaBuibHas nupamuaa. CBoicTBa
MHOTOTPaHHUKOB. [locTpoeHne ceueHnii mpu3Mbl U 3a7a4u, CBI3aHHbBIC C
ceueHusiMU. [lapasnsenbHble ceYeHNsI TUpaMUIbl. Y CEYEHHAs TUpaMuIa.
Tema 6.2. [IpaBuibHbIE [TpaBuIIbHBIE MHOTOTPAHHUKU: TETPAdIp (UEThIPEXTPAHHUK), TEKCAdIAP 2 2
MHOT'OTPaHHUKHU (LIeCTUTrpaHHUK) WU KyO, OKTasip (BOCBMUTPAHHUK), UKOCAdAP
(IBaaLaTUTPaHHUK), JOJIEKAd P (IBEHAAIATUTPAHHUK ).
Tema 6.3. Tena BpaieHus unuHeap 1 HEKOTOpEIE ero ceueHus. KoHyc M HEKOTOpBIE €r0 CEUCHMSL. 2 2
VYceuennslit konyc. Hekotopeie ceuenus muimHapa U konyca. [llap u chepa.
KoMOnHanmm MHOTOIPaHHUKOB C HIAPOM.
Tema 6.4. OOBEMBI U TUIOIIAINA [lonsaTne o0vema Ten. OO6beMbl IPU3MBI U HUIUHIAPA. O0beM HaKJIOHHON MPU3MBI. 2 2
MOBEPXHOCTEN reoMeTpruUecKux Ten | O0bpeMsl mupamuas! 1 Konyca. O0beM mapa u ero yacreid. [lnomans moBepXHOCTH.
Tema 6.5. [Ipumepsl cummeTpuii [TonsiTe 0 CUMMETPHUH B MPOCTPAHCTBE (LIEHTPaJIbHAs, OCEBasi, 3€pKaIbHas). 2
[Tpumepsl cummeTpHii B mpodeccun
Tema 6.6. Pemenue 3aau. KonTtponbsHas pabora 2
MHOFOFpaHHI/IKPI 1 TCJia BpalllCHUA
Pazzen 7. DjieMeHTbI TEOPUH 24 OK 02, OK 03,
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BEPOATHOCTEN M MaTeMaTHYeCKOM
CTATHCTHKH

(12 a1+ 12 mp)

OK 05

Tema 7.1. OCHOBHBIE TTOHSATHUS Knaccudukamus coopitiii. Knnaccuueckoe onpezeneHne BepOSTHOCTH. 4 4
TEOPUU BEPOSITHOCTEN CratucTtuueckoe onpezeeHre BEpoITHOCTH. I 'eoMeTprueckoe onpeeneHue

BEPOSTHOCTH. DIIEMEHTHl KOMOMHATOPUKU. HenocpencTBeHHOE BHIUNCIICHHE

BEPOATHOCTEM.
Tema 7.2. OCHOBHBIEC TEOPEMBI JeiictBust Hag coObITHsIME. TeopeMa CIIOKEeHHUS BEPOATHOCTEH. Y ClIoBHAs 3 1

BEpOATHOCTH COOBITHA. TeopeMa yMHOKEHUS BeposTHOCTeH. HezaBucumbie

COOBITHS.
Tema 7.3. [uckpernblie cnyuaiinbie | [lonsaTue ciaydailHON BENMYMHBL. 3aKOH PACTIPENEIEHHS TUCKPETHOM CIlyYaiHON 2 2
BEJINYUHBI BEJIMYWHBL. MaTeMaTHIeCcKre ONepannuy Hall CITy9aiHbIMA BETHIUHAMH.
Tema 7.4. Yuciosbie YucnoBble XapaKTEPUCTUKN JTUCKPETHBIX CITyYalHbIX BEJIMUKH (CpeIHEe 3 3
XapaKTEPUCTHUKH THUCKPCTHBIX apudmMeTnyecKoe, Mojia, Meauana, pazmax). Padora ¢ rabnunamu,
CIly4aHHbIX BETHYHH rpaguKaMu, JuarpaMMaMu.
Tema 7.5. Pemienue 3anau. DiieMeHThl | KonTponsnas pabora 2
TEOPUHU BEPOSATHOCTEN U
MaTeMaTUYECKON CTaTUCTUKHU

78 78
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2.4. Coagepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne

pasaeiaa

HaumenoBanue
pa3zaena

Couepma}me JICKIIMOHHBIX 3aHATUHI

®opma
TEKYLIETo
KOHTPOJIS

1

2

3

4

1

IHoBTOpPEHME Kypca
MaTeMaTUKHU
OCHOBHOM HIKOJIbI

Llens n 3aa9u MaTEMaTHKA TIPH OCBOSHHUN
crenuanbHOCTH. ba3oBble 3HaHUS U YMEHHS IO
MaTeMaTHKe B IPo(ecCHOHaTBHOM U B IIOBCETHEBHOM
JeATEITBHOCTH.

JeiicTBus Hax yncnaMu (HAaTypalbHBIMH,
panroHaIbHBIMU, ICHCTBUTEIHLHBIMH).

VYpaBHeHUSs: TUHEWHbBIC; KBaIpaTHBIC, YpaBHEHNUS,
cozeprKaliye IIepeMEeHHYIO IT0]] 3HAKOM MOJTYJIS;
palroHaIbHBIC; OMKBaIpaTHBIC.

HepaBencrtBa: nuHeitHbIE; IpOOHO-THHEHHBIE;
HEpaBEHCTBA BTOPOU CTETEHH, HEPABEHCTBA C MOYJISIMU;
pelleHne pallOHaIbHBIX HEPABEHCTB METOAOM
HPOMEKYTKOB.

OcHOBHBIE 3JIeMeHTapHble (YHKINU: TUHeWHas; QyHKIus,
OIUCHIBAIOIIAs 0OPATHYIO MPONOPLHUOHAIBHYIO
3aBUCHMOCTb; KBa/IpaTHYHAs!; CTETIEHHAs! (DyHKIUS ¢
HATypaJIbHBIM ITOKa3aTelIeM.

v

Crepeomerpnus.
IIpsimble M IVIOCKOCTH
B MIPOCTPAaHCTBe.
Koopaunatsel n
BEKTOPHI B
NPOCTPaHCTBE

[IpeameT crepeomeTpun. AKCHOMBI CTEPEOMETPUH U UX
MPOCTEUIINE CIEACTBHUS.

PacrnonmoskeHue IByX NpsSMBIX B IPOCTPAHCTBE:
nepeceKarouecs npsaMsele, MapajelbHble MpsMbIe,
cKpemuBaromuecs npsamele. [lapamiensHOCTb IPAMO U
IUIOCKOCTH. [lapannensHoCTh ABYX IITOCKOCTEM.

VYron Mexay NpsAMBIMH B IPOCTPAHCTBE.
IlepnenauxyinspHele npsMele. [lepreHauKysIpHOCT
MPSIMOM U MIOCKOCTH. IleprenauKynsp 1 HaKJIOHHAs.
Teopema o Tpex NEpIEeHANKYIAPaX. YOI MEXAY NpsIMOH
U IUIOCKOCTBIO. [IByrpaHHbIi yroi. Yroy Mexuay
TUIOCKOCTSIMHU. leprieHaANKyIsIpHOCTD TIIOCKOCTEH.
PaccTosHus MEX Ty TOUKaMH, IPSMBIMH U TUNTOCKOCTSIMHU.
IlonsiTre BekTOpa M KOOPAUHAT BEKTOPA B IPOCTPAHCTBE.
Omnepauynu HaJl BEKTOpaMU B MpocTpaHcTBe. Paznoxenue
BEKTOPA MO JJBYM HEKOJIJIMHEAPHBIM BEKTOPaM.
Pa3nosxenue BekTopa 1o TpeM HEKOMIUTAHAPHBIM
BEKTOpaM.

CTeneHu U KOPHM.
CreneHHas,
NnoKa3aTeJbHasA U
Jorapupmuyeckast
pynkuun

[TonsiTe KOpHS N-Oi CTENEHU U3 IEUCTBUTEILHOIO YHCIA.
CaoiicTBa KopHs N-0if cTeneHu. IIpeoOpasoBanue
MpPpaLMOHAIBHBIX BBIPAXKEHUH.

WpparmoHanpHble YpaBHEHUS, ©X PaBHOCHIBHOCTb.
MeTop! penieHys HppalMoOHaIbHBIX YPaBHEHUH U
HEPABEHCTB.

O6o006muieHne nmousrus crenenu. [Ipeodpazosanue
BBIPQXEHHI, BKIIOYAIOIINX OTIEPAIlIO BO3BEACHUS B
creneHb. CBoiicTBa U rpadUK CTEIEHHON (PYHKIMH.
IIpeobpazoBanue MoKazaTeNbHBIX BEIPAKEHUH.
OnpeesieHre MoKa3aTelbHOW (YHKIIMU, CBOWCTBA
(GyHKUIUH.
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MeTobI pelieHus TOKa3aTeNbHBIX U JIOTapH(PMUIECKUX
YpaBHEHUH.
Jlorapudmudeckas civpaib B IPUPOJE.

Pazgen 4. OcHoBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
pynkuun

[onsitue yrima. 3mepenune yrinos. Onpenenenne
TPUTOHOMETPUYECKUX PYHKIUH (depe3: eANHUIHYIO
OKPY>KHOCTb; TPOU3BOJILHYIO OKPY>KHOCTB;
IPSAMOYTOJIBHBIN TPEYTOJIbHUK). TpUrOHOMETpHUYEcKue
(YHKIIH YMCIIOBOTO apryMeHTa. 3HAKU
TPUTOHOMETPUYECKUX YHKIUH. YeTHOCTh 1 HEUETHOCTb.
ITepuoguyHOCTD.

CaoiictBa u rpaduku pyHkumii: Yy =Sin X, Y =COSX,
y =1gX n y =CtgX. IIpeobpazoBanue rpadhuxos
TPUTOHOMETPUUECKUX (PYHKIIUH.

CooTHONIEHUS] MEXY TPUTOHOMETPUYECKUMHU
(GYHKUUSAMH OTHOTO aprymMeHTa. @opMyJIbl: CIIOKEHHUS;
JIBOWHOIO apryMeHTa; IPUBEACHUS; CYMMbI U Pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUIECKUX (PYHKINH;
npeoOpa3oBaHus MPOU3BEICHUS TPUTOHOMETPUIECKUX
(byHKUIUI B CyMMY; HOHM)KEHHS CTETICHH; IOJIOBUHHOTO
apryMeHTa; BBIPAXCHUE TPUTOHOMETPUYECKUX (YHKLUHI
Yyepe3 TaHT€HC MOJIOBUHHOTO apryMeHTa.

OOpatHble TPUrOHOMETpHYECKHE QYHKIMH, UX CBOICTBA U
rpadukm.

[Ipocreiinine TPUrOHOMETPUUECKUE YPABHEHHS:
sinx=a; cosx=a; tgx=a; ctgx=a. 3amena
IIEPEMEHHBIX IPU PELIEHUH TPUTOHOMETPUIECKUX
ypaBHEHUH. PerieHre TpUroHoOMETpUYECKUX YPaBHEHUI
NpUBeICHUEM K OJTHOH QPYHKIMHU (C OJJTHAKOBBIM
aprymeHToMm). Perenue onHOpOAHBIX
TPUTOHOMETPUUECKUX ypaBHEHU. Pemenne

TPUTOHOMETPHUYECKUX ypaBHEHHiT Bua | (X) =0c¢

MIOMOILBIO Pa3JI0KEHHE Ha MHOXKHTEIH.
Pemenne npocTeHIInX TPUTOHOMETPHYECKUX HEPABEHCTB.

Hauana
MaTeMaTH4YeCKOro
aHAJIN3a

beckoneuHas unciioBas nocienoBaTeabHOCTh. [Ipenen
YUCIOBON IIOCJIEA0BATEIbHOCTH.

Brruucnenue npenena ¢pynkuun. [lpupamienue aprymenra
u npupaineHue pyHkuun. HenpepbiBHOCT QyHKINH.
Touku pa3pbiBa GYHKIUH. ACUMOTOTHI.

Ckopoctb uzmenenust pynkuuu. [Ipoussoanas. ®opmysist
nmuddhepennupoBanus. [Ipasmia quddepeHipoBanms.
[TpousBoaHas cioxxHON QyHKIMK. Pu3nveckuii u
TE€OMETPUYECKUI CMBICIT IIPOU3BOTHOM.

Bospacranue u yosiBaHNe QyHKIHUH. DKCTPEMYM
¢yHkunu. Hanmenspiee u HauOospIIee 3HAYCHUS
GbyHKIMU. 331324 HA HAXOXK/ICHUE HAUMEHBIINX U
HauOONBIIUX BeTMUnH. HampasieHue BHITyKIOCTH
rpaduka ¢ynkaun. Touku neperuda. [locrpoenune
rpapuKoB QYHKIIUH.

OcHoBHBIE POPMYIIBI U ITPABUIIA HHTETPUPOBAHUSI.
Henocpencrsennoe nunterpuposanue. MHTerpuposanue
METOJIOM 3aMEHBI ITepeMeHHON. HTerpupoBanune no
JaCTAM.

Onpenenennslii uaTerpai. @opmyna Hetotona-JleiiOnuua.

Y, 1
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CaoiicTBa omnpeaeneHHOro uHTerpana. HemocpeacTBeHHoe
BBEIYHCIICHHUE OTIPEICIICHHOTO HHTEeTpaia. Beraucienme
ONPENIEICHHOTO UHTETpajia METOI0M 3aMEHbI IIEPEMEHHOM.
Brrunciienue miomniaaeii 1 00eMOB C TTOMOIIBIO
OTIpEeIeTICHHBIX HHTETPAIIOB.

6 MHOrorpaHHuKH |
TeJia BpalleHus!

MHororpaHHuKy: MpU3Ma (HaKJIOHHAs, IIpsSMas,
MpaBWIbHAA), MapajljleNienunea, MupaMmu/a,
npaBuiIbHas nupamuaa. CBONCTBAa MHOTOTPAaHHUKOB.
[TocTpoeHune ceueHuii MpU3MbI U 3aJ1a4H, CBSI3aHHbBIE C
ceyeHusiMu. [lapainenbHble ceueHUs MUPAMU/IBI.
VYceuennas nupamuja.

[IpaBunIBHBIE MHOTOTPAHHUKH: TETPASIP
(4eThIpEeXTpaHHMK), TeKcadap (IIeCTUTPAHHUK) UITH
KyO, OKTa31p (BOCBMHUIPAaHHUK), HKOCAIAP
(IBaaLIaTUTPaHHUK ), JOJIEKADIP
(IBeHAALIATUTPAHHUK).

LunuHap ¥ HEKOTOpBIe ero ceueHusi. KoHyc 1 HeKOoTOpbIe
€ro ceyeHus. Y ceueHHbIN KoHyc. HekoTopele ceueHus
mwnHApa u konyca. Ilap u cdepa. KomOunammu
MHOT'OTPaHHHKOB C LIAPOM.

[Nonsitue o0bema Ten. OObEMBI TPU3MBI U IIWJIUHJIPA.
O0beM HakI0OHHOH npu3Mbl. OOBEMBI TUPaMUIBI U
konyca. O0pem mapa u ero yacteit. [momanp
HOBEPXHOCTH.

[lonssitTe 0  cuMmeTpud B MPOCTPAHCTBE
(ueHTpasibHasA, oceBas, 3epKajabHas).

[Tpumepsl cuMMeTpHii B ipodeccun

7 JIEeMEHTBI TEOPHH
BEPOSITHOCTEI U
MaTeMaTH4ecKou
CTATUCTUKHU

Knaccudukauus coosrtuii. Knaccuueckoe onpenenenue
BepoATHOCTU. CTaTHCTUYECKOE OIpEEIICHNE
BEpOATHOCTHU. | eoMeTpHuecKoe onpeaeneHne
BEPOSITHOCTU. DJIEMEHTHl KOMOMHATOPHKH.
HenocpencTBeHHOE BBIUNCIIEHUE BEPOSITHOCTEM.
HeiictBust Haj cOOBITHSIMH. TeopeMa CIIOKEeHHUS
BEpOATHOCTEHN. Y CIIOBHAsI BEPOSATHOCTH COOBITHS. Teopema
YMHOXXEHHsI BeposiTHOcTel. He3aBucumebie coObITHS.
[lonsiTre ciydaifHOM BeTMYMHBL. 3aKOH pacipe/esieHus
JIUCKPETHOM Cily4yallHOM BEeJIMYMHBI. MaTteMaTuieckue
onepanuy HaJ CIy4YailHbIMU BETUYNHAMHU.

YucnoBble XapaKTEPUCTUKUA TUCKPETHBIX CIIyYalHbIX
BENUYUH (CpeaHee apupMeTHIECKoe, MOJ1a, MeraHa,
pa3max). Pabota ¢ Tabnunamu, rpadpukamu,
JMarpaMMaMHi.

IIpumeuanue: Y — ycTHBIN onpoc, [ — MaTeMaTH4ecKui TUKTaHT

2.4.2. 3aHATHA CEMHUHAPCKOIO THIIA

He npenycmorpenst
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2.4.3. IlpakTnyeckue 3aHSATHS

Ne

pasnena

HanmenoBanue
pasznena

ConeprkaHue MPAKTUIECKUX 3aHATHH

dopma
TEKYIIEro
KOHTPOJIS

1

2

3

4

1

IHoBTOpPEHME Kypca
MaTeMaTUKH
OCHOBHOM HIKOJIbI

HeiicTBust Ha yuciaMu (HaTypalbHBIMH,
paIoHaNBHBIMHI, JeHCTBUTENBHBIMHE). Llemsie u npoOHbIe
palMOHAIbHBIC BBIPAXKCHUSL.

YpaBHEHHUS: JTUHEHHbBIC; KBAAPATHBIE; YPABHCHUS,
coJieprKallye MePeMEHHYO M0/l 3HaKOM MOJYJIS;
palrioHaNbHbIe; ONKBaIpAaTHHIE.

HepasencrtBa: nauHEHHBIC; IpOOHO-THHEHHBIC;,
HEPaBEHCTBA BTOPOM CTETIEHH, HEPABEHCTBA C MOTYJISIMU;
pelieHne palvoHANbHBIX HEPABEHCTB METOOM
MIPOMEKYTKOB.

OcHOBHBIE 3JIeMEeHTapHbIe PYHKINU: JINHEHHAs; QYHKIIN,
OTKCBIBAIONIAsT OOPATHYIO MPOMOPIHOHATIBHYIO
3aBUCHMOCTD; KBaJpaTH4YHAsl; CTeTICHHAsT (DYHKIHS C
HATYpaJIbHBIM MTOKa3aTelIeM.

v

Crepeomerpusi.

IIpsiMble M IVIOCKOCTH

B IPOCTPAaHCTBE.
Koopannarel u
BEKTOPHI B
NPOCTPAHCTBE

[Ipeamet crepeomeTpun. AKCHOMBI CTEPEOMETPUU U UX
MPOCTEUIINE CIEACTBHUS.

PacrnonoskeHue 1ByX NpsMBIX B IPOCTPAHCTBE:
MEPECEKAOINECS NMPSMBIE, TApaJIICNBHBIE MIPSIMBIE,
cKpemuBaromuecs npsamele. [lapamiensHocTs IpsamMoil u
IJIOCKOCTH. IlapasnnesbHOCTh ABYX IUIOCKOCTEN.

VYroa Mexay IpsAMBIMH B TPOCTPAHCTBE.
IlepnennukynsapHsle npsamsele. [lepneHINKyIIpHOCTD
PSAMOM U IIIOCKOCTH. [lepnieHauKyIIIp U HAKJIOHHAs.
Teopema o Tpex NEPIEeHANKYIAPAX. YOI MEXAY NpsIMOH
U TUIOCKOCTBIO. JIBYrpaHHBIN yroi. YToi Mexay
TUIOCKOCTSIMHU. [lepreHANKyIsIpHOCTD TIIOCKOCTEH.
PaccrosHns Mex 1y TOUKaMu, MPSAMBIMU U TNIOCKOCTSIMHU.
IlonsiTHe BekTOpa M KOOPAUHAT BEKTOPA B IPOCTPAHCTBE.
Omnepaunu HaJl BEKTOpaMU B MpocTpaHcTBe. Paznoxenue
BEKTOPA IO JIBYM HEKOJIJIMHEAPHBIM BEKTOpPaM.
Pa3nosxeHnue BekTopa 1o TpeM HEKOMIUTAHAPHBIM
BEKTOPAM.

v, TIP,
KP

CreneHu U KOpHM.
CreneHHas,
NoKa3aTejJbHasA U
Jorapupmuyeckas
dyHxunu

[ToHsTHE KOPHS N-OM CTENEHU U3 IEUCTBUTEILHOIO YHCIA.
CgoiicTBa KopHst N-oii cteneHn. [IpeoOpazoBanue
MPpaLMOHAIBHBIX BBIPaKEHUH.

WpparmoHaibHble YpaBHEHUS, UX PaBHOCHIBHOCTb.
Meroab! peleHust UPpallMOHAIbHBIX YPABHEHUN U
HEPABEHCTB.

O606uienne nouarus crenenu. [IpeodpazoBanue
BBIPQXEHHI, BKIIOYAIOIINX OTIEPAIliO BO3BEACHUS B
crerieHb. CBoiicTBa 1 TpaHK CTETIEHHON (QYHKITHH.
IIpeoOpa3oBaHue MOKa3aTeNbHBIX BRIPAKCHHUH.
OnpeesieHre MoKa3aTelbHOW (QYHKIIMU, CBOWCTBA
GyHKIUU.

MeToapl peneHus moKa3aTeIbHbIX U JOrapu(pMUIecKux
YpaBHEHUH.

VY, I1P,
KP

Pazgen 4. OcHOBEBI
TPUTOHOMETPHH.

Tpuronomerpuyeckune

dyHkumnu

[Tonsitue yria. U3mepenne yrimos. OnpenencHue
TPUTOHOMETPUYECKNX (PYHKIHIA (depe3: eNMHUIHYIO
OKPYKHOCTB; IIPOU3BOJIbHYIO OKPYHOCTB;
MPSIMOYTOJIBHBINA TPEYToNbHUK). TpuroHoMeTpuyeckue

VY, I1P,
KP
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(YHKLWH YUCIIOBOTO apryMEeHTa. 3HAKH
TPUrOHOMETpUUECKUX GYHKIUH. YeTHOCTh U HEUETHOCTb.
IlepuonuyHOCTS.

CaoiicTea u rpaduku GpyHkuumii: Y =Sin X, Y =CO0SX,
y =tgx u y =ctgx. IIpeobGpa3oBanue rpaguxos
TPUTOHOMETPUYECKUX (PYHKITHH.

CoOTHOIIEHHUS MEX Iy TPUTOHOMETPUIECKUMHU
(GYHKUIMSME OTHOTO aprymenTa. GopMyIibl: CIOKEHHUS;
JIBOMHOTO apryMeHTa; MPUBEIECHUSA; CYMMBI U Pa3HOCTH
OJIHOMMEHHBIX TPUTOHOMETPUYECKUX (YHKLUII;
npeo0pa3oBaHus NPOU3BEACHUS TPUTOHOMETPUIECKUX
(GyHKUIUI B CyMMY; TOHW)KEHHS CTETICHH; TOJIOBUHHOTO
apryMeHTa; BBIPaXCHUE TPUTOHOMETPUIECKUX (PYHKLIUH
Yyepe3 TAHT'€HC MTOJIOBUHHOI'O apryMEHTa.

[Ipocreiinine TPUrOHOMETPUUECKUE YPABHEHHUS:
sinx=a; cosx=a; tgx=a; ctgx=a. 3amena
IIEPEMEHHBIX IIPU PEIIEHUH TPUTOHOMETPUIECKUX
ypaBHEHUH. PerieHre TpUroHOMETpUYECKUX YPaBHEHUI
NpUBeICeHUEM K OJTHON QYHKIMHU (C OJTHAKOBBIM
apryMeHToM). Pemienne oTHOpOIHBIX
TPUTOHOMETPUUYECKUX ypaBHEHUU. Pemenue

TPUTOHOMETPHUYECKUX ypaBHEHHIT Bua | (X) =0c¢

MIOMOILBIO PA3JI0KEHHE HAa MHOXKHUTEIIH.
PenreHne npocTedINX TPUrOHOMETPUUYECKUX HEPABEHCTB.

Hauana
MaTeMaTHYeCKOro
aHaAJIN3a

beckoHevHas yncnoBas MociaenoBaTenbHOCTh. [Ipenen
YHICIIOBON MOCIIEI0BATEILHOCTH.

Brruncnenue npenena ¢pynkiuuu. [lpupaiieHue aprymeHnra
u npupaineHue pyHkuun. HenpepbiBHOCT QyHKINH.
Touku pa3pbiBa GYHKIUH. ACUMITOTHI.

Ckopoctb uzmenenust pynkuuu. [Ipoussoanas. ®opmysist
nmuddepennupoBanus. [Ipasmna quddepeHipoBanms.
[IponsBoanas cinoxHoON GyHKIMN. OU3HUecKuil 1
Te€OMETPUYECKUI CMBICIT IIPOU3BOTHOM.

Bospacranue u yobiBaHNe QYHKIUU. DKCTPEMYM
¢ynkunu. Hanmenbpiee u HauOosbIIee 3HAYSHNS
¢yHKIMU. 33124 HA HAXOXKJCHUE HAUMEHBIINX U
HanOOJNBIINX BeNM4MH. HampasiieHre BBITyKIIOCTH
rpaduka ¢pynkmun. Toukn neperuda. [locrpoenne
rpadukoB (QyHKITHH.

OcHoBHBIE POPMYITBI U ITPABUIIA HHTETPUPOBAHUSI.
Henocpeacteennoe nnrerpuposanue. HTerpupoBanne
METOJIOM 3aMEHBI ITepeMeHHON. MHTerpupoBanne no
YaCTsIM.

Onpenenennbiit uaTerpai. @opmyna Hetortona-Jleiioauma.
CaoiicTBa omnpeaeneHHOro uaTerpana. HemocpeactBeHHoe
BBIUMCIIEHHE OIPEEIEHHOT0 HHTeTpasia. Beraucnenue
OTIpeZIeIEHHOT0 MHTETpajia METOIOM 3aMEHbI IIEPEMEHHOIA.
Brruucnenue miomniaaeii 1 00beMOB C TOMOILBIO
ONpeeICHHBIX HHTETPAJIOB.

v, TIP,
KP

MHoOrorpaHHuKH
Teja BpalleHUs

)41

MHororpanHuky: TpU3Ma (HaKJIOHHAas, IpsaMas,
NpaBWIbHAsA), MapajijleNienunesa, MupaMmua,
npaBwibHas nupamua. CBoiicTBa MHOIOIPAaHHUKOB.

v, TIP,
KP
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[TocTpoeHune ceueHni MPU3MBI U 3a]1a4U, CBSI3AHHBIE C
ceueHusiMu. [lapanienbHble ceYeHUs] TUPaMU/IbI.
YcedenHnas nupamua.

[IpaBuiibHBIE MHOTOTPAHHUKH: TETPAYAP
(4eThIpeXIpaHHUK), TeKcasIp (IIECTUTPAHHUK) WIH
Ky0, OKTasap (BOCBMHUTPAHHHUK ), HKOCAYIP
(IBaaLIATUTPAHHUK ), JOJIEKADIP
(IBeHAAIATUTPAHHUK).

Llunuuap 1 HeKOTOpbIe ero ceueHus. KoHyc u HeKoTopbIe
€ro ceyeHusl. Y ceueHHbI KkoHyc. HekoTopele ceueHus
munuHapa u konyca. lap u chepa. KomOnnannmn
MHOTOTPaHHUKOB C HIAPOM.

[TorsTne o6vemMa Teir. OObeMBI TPU3MBI B IIHITHHAPA.
O0BeM HaKIOHHOH TIpu3MbL. OOBEMBI THPAMHUIBI
konyca. O0beM mapa u ero yacreid. [Lmomanpb
MOBEPXHOCTH.

7 DJIeMeHTBbI TeOpUH
BEPOSITHOCTE U
MaTeMaTH4eCKOH
CTATUCTUKHU

Knaccuduxkarms codprtuii. Kimaccnueckoe onpenenenne
BepoATHOCTU. CTaTUCTUYECKOE OIpeeieHne
BEpOATHOCTHU. | 'eoMeTpHrueckoe onpeaeneHue
BEPOSITHOCTU. DJIEMEHTHl KOMOMHATOPHKH.
HenocpenctBeHHOE BEIYMCIECHUE BEPOSITHOCTEH.
HeiictBust Haj coOBITHMH. TeopeMa CIIOKEeHUS
BEPOATHOCTEH. Y CJIOBHAS BEPOSATHOCTEH COOBITHS. Teopema
YMHOXEHHUS BeposiTHOCTe!. HesaBucumpie cOOBITHSL.
[onsiTre ciydaifHOM BeTMYMHBI. 3aKOH pacIpe/esieHus
JIUCKPETHOM CIIy4yalHOW BEJIMYMHBI. MaTteMaTuieckue
orepanuy HaJ CIy4YailHbIMYU BETUYNHAMHU.

UucnoBble XapaKTEPUCTUKUA TUCKPETHBIX CIIyYalHbBIX
BeJIMYMH (cpeaHee apupmMeTHIecKoe, Mojia, MeIuaHa,
pa3Mmax). Pabora ¢ Tabnuuamu, rpadpukamu,
JyarpamMMaMH.

v, TIP,
KP

[Tpumeuanne: Y — YCTHBIM onpoc, I1P- npakruueckas pabora,, KP — KOHTposbHas pabora

2.4.4. ConepxaHue caMOCTOATEJIBHOM PadoThI

He npexycmoTtpeno

2.4.5. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTeYeHUs 1JIsl CAMOCTOSITEIbHOM PadoThI

oﬁyqamumxca o JTMCHUIIJINHE
He nmpenycmotpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'THU

Oco0OeHHOCTh (penepanbHBIX TOCYJAPCTBEHHBIX O0pPa30BaTENbHBIX CTAHIAPTOB
o0pa30BaHUsI— 3TO UX JACSATEIbHOCTHBIN XapaKTep, KOTOPbIA CTABUT TJIABHOM 3aj1auei
Pa3BUTHE JIMYHOCTH 00YyYarOIIerocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHeE,
HaIpaBJICHHOEC HA HAKOIUJICHWE 3HAHWI, YMEHHM, HaBBIKOB, B MPOIECC Pa3BUTHS
JUYHOCTH CTYyACHTa, a WMEHHO BHEJIPCHHE COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJOTUUA. YXOJ OT TPaJULMOHHOTO 3aHSTHUS YEPE3 HCIOJIb30BAaHHUE B MPOIIECCE
0Oy4eHHsI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OJHOOOpa3re 00pa3oBaTeIbHON
cpeabl U MOHOTOHHOCTh Y4€OHOIO Mpoliecca, CO3JacT YCIOBHUS NJIi CMEHBI BHUJIOB
NEATEeIIbHOCTH oOyyarommxcs, MO3BOJIUT peanu3oBaTh MIPUHLIUIIBI
3n0poBbecOepexerHnsi. PexkoMeHnyeTcsi OCYHIECTBIATh BBIOOP TEXHOJOTUM B
3aBUCUMOCTH  OT  MPEIMETHOTO  COJACp)KaHWS, UeJNed  3aHATUS, YPOBHA
MOJATOTOBJIICHHOCTH  OOYy4YalIIMXCA,  BO3MOXHOCTH  YyJOBIETBOPEHHUS  HX
o0pa3oBaTeIbHBIX 3aPOCOB U UX BO3PACTHOM KaTErOpuHu.

B ycnoBusix peanmuzaruu tpeboBanuit @I'OC nHanbonee akTyalbHBIMH TMpU
W3YYCHUU MAaTEMATUKU CTAHOBSTCS CIEAYIOIINE 00pa30BaTeIbHbIC TEXHOJIOTHH:

1) AMYHOCTHO-/IeATeNbHAS TEXHOJIOTHS;

2) UrpoBasi TEXHOJIOTHUSI;

3) pa3BuBaroIIas TEXHOJIOTHSI;

4) 3mopoBbecOeperarorias TeXHOJIOT U,

5) nHOOKOMMYHHUKAITMOHHAS TEXHOJIOTHSI.

3.1. O6pa3oBaTebHbIEe TEXHOJIOTUM NP NPOBeIEHUM JeKIUI

Ne Tema Buael npumeHseMbIx Koun-Bo
00pa3zoBaTeIbHBIX TEXHOJIOTHI yac

1 2 3 4

1. Tema 1.1. Ilens u 3a7a9n MaTEeMaTHKA JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 1
pa3BUBAIONIAs] TEXHOJIOTHS

2. Tema 1.2. Unucna (HaTypanbHbIE, JInuHOCTHO-NIeATENbHAS TEXHOIOTUS; 1
palrioHaNbHEIE, JeHCTBUTENHHBIC) Ppa3BUBAIOIIASA TEXHOJIOTIUsA

3. Tema 1.4. YpaBuenus. Hepasenctna JInuHOCTHO-/IesITENbHAS TEXHOJIOTUS; 3
pa3BUBAIOLIAsl TEXHOJIOTHUS

4. Tema 1.5, Oyukiuu u rpaduku JInuHOCTHO-NIeATENbHAS TEXHOIOTHUS; 1
pa3BHBaIONIAs TEXHOJIOTHS

5. Tema 2.1. OCHOBHBIE TTOHATHS JIMIHOCTHO-AeATEeIbHAS TEXHOIOT U, 1
CTEPEOMETPUHU. pa3BHBarONIAs TEXHOJIOTHUS

0. Tema 2.2. [TapannensHOCTb NPAMBIX U JIn4HOCTHO-/IeATENbHAS TEXHOIOTUS; 4
[JIOCKOCTEN B IPOCTPAHCTBE pa3BuBarolas TCXHOJOIus

7. Tema 2.3. [lepneHanKyIIpHOCTS IPSIMBIX U JInuHOCTHO-NIeATENbHAS TEXHOIOTHUS; 3
[JIOCKOCTEN B IPOCTPAHCTBE pa3BuBarolias TCXHOJOIus
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8. Tema 2.4. KoopauHaThI, BEKTOPHI U JInuHOCTHO-/IEesATEIbHAS TEXHOIOTHSI; 2
reoMeTprUeCcKie TpeoOpa3oBaHus B pa3BuBarolias TEXHOJIOTIUsA
MPOCTPAHCTBE

0. Tema 3.1. Kopenb N-it cteneHu u ero JInuHOCTHO-/IesITENbHAS TEXHOJIOTHS; 2
CBOICTBA pa3BuBarouas TCXHOJIOTUA

10. (Tema 3.2. UppauuoHanbHbIE ypABHEHUS U JInuHOCTHO-/IEesATEIbHAS TEXHOIOTHSI; 2
HEpaBEHCTBA pa3BUBAIONIASl TEXHOJIOTHUS

11. [Tema 3.3. Crenennas pyHKIusA, e€ JIMgHOCTHO-IeATEIbHAS TEXHOIOTHS; 2
CBOICTBA U Tpaduk pa3BUBAIONIAS] TEXHOJIOTHUS

12. [Tema 3.4. TlokaszarenbHas GyHKITUS JInuHOCTHO-/IEesATEIbHAS TEXHOIOTHS; 2

pa3BUBAIONIAST TEXHOIOTHS

13. [Tema 3.5. Jlorapudpmuyeckas pyHKIHS JImaHOCTHO-IeATeIbHAS TEXHOIOTHS; 2

pa3BUBAIONIAs] TEXHOJIOTHUS

14. (Tema 3.6. [lokazaTenbHbIC ypaBHEHUS U JIMYHOCTHO-IEATENbHAS TEXHOIOTHS; 2
HEepaBEHCTBA pa3BUBAIONIAST TEXHOJIOTHS

15. [Tema 3.7. JlorapuMuyeckue ypaBHEHUS U JIMIHOCTHO-AeATENbHAS TEXHOIOT U, 2
HEpaBEHCTBA Ppa3BUBaromiasg TCXHOJIOT U

16. [Tema 3.8. Jlorapudmel B mpupose u JIn4HOCTHO-IeATENnbHAs TEXHOIOTUS; 2
TeXHUKE pa3BUBAIOMIAs TEXHOJIOTHUS

17. [Tema 4.1.Tpuronomerpudeckue (QYyHKIHN JIn4HOCTHO-IeATENbHAs TEXHOIOTUS; 1
yIjla ¥ YACJIIOBOI'O apryMeHTa Ppa3BUBaromiasg TCXHOJIOT U

18. [Tema 4.2. CgolicTBa (pyHKIIMI CUHYCA, JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 3
KOCHHYCa, TAHI'€HCa U KOTaHI'€HCa U UX pa3BUBAIOIIAsl TEXHOIOTHA
rpad K

19. [Tema 4.3. IIpeoOpa3zoBanue JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
TPUTOHOMETPHUYECKHUX BBIPAKEHUN pasBuBarolias TEXHOJIOIus

20. |[Tema 4.4. OOpatrHbic JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 1
TPUTOHOMETpUYECKHE (DYHKITUH pasBuBaroliasd TCXHOJOTHUA

21. (Tema4.5. TpuroHomMeTpuueckue JIMIHOCTHO-IeATEIIbHAS TEXHOJIOTUS; 1
YpaBHEHUS U HEPABEHCTBA pasBuBaroiasg TCXHOJOTHUA

22. [Tema 5.1. IlocnenoBaTeabHOCTH HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2

3I0pOBBhecOeperaroias TeXHOJIOT s

23. [Tema 5.2. Ilpenen dpyHKIMU NuborxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2

3/10pOBBecOeperaroniasi TEXHOJIOTHS

24. [Tema 5.3. IIpousBognHas HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2

3I0pOBBhecOeperaronias TeXHOJIOT s

25. [Tema 5.4. IlpunoxxeHus MpoU3BOJHOM K JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 4
MCCIIeIOBAaHUIO (DYHKITHI pa3BUBAOIIAS TEXHOJIOTHUS

26. [Tema 5.5. HeonpeneneHHbIil uHTErpal HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2

3I0pOBBhecOeperaroias TeXHOJIOT s

27. [Tema 5.6. OnpeneneHHbli HHTETpal HNuborxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2

3/10poBBhecOeperaronias TEXHOJIOTHS

28. [Tema 5.7. IlpunoxxeHusi onpeaeIeHHOTO NH(poKOMMYHHKAITMOHHAS TEXHOJIOTHS; 2
WHTEerpaja 3JI0pOBhecOeperaromnas TEXHOJIOTHsI

29. [Tema 6.1. MHOrorpaHHUKHI JIMYHOCTHO-AeATEIbHAS TEXHOIOT U, 2

pa3BUBAIOLIAS TEXHOJIOTHUS

30. [Tema 6.2. IIpaBHIIBHBIE MHOTOTPaHHUKHA JIMYHOCTHO-esITeNbHAsT TEXHOIOT 1S, 2

pa3BUBAIONIAS TEXHOJIOTHUS

31. |[Tema 6.3. Tena BpamieHus JIMYHOCTHO-IEATENbHAS TEXHOJIOTHS; 2

pa3BUBAIOLIAsl TEXHOJIOTHUS

32. [Tema 6.4. OOBEMEI U IUIOMIAIU JIMgHOCTHO-IesATeIbHAS TEXHOIOTHSI; 2

HOBCpXHOCTCfI TCOMECTPHUICCKUX TCII

Ppa3BUBaroas TCXHOJIOTUA
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33. [Tema 6.5. Ilpumeps! cummeTpuii JInuHOCTHO-ZIesATeNIbHAS TEXHOJIOTHS; 2
pa3BUBAIONIAS TEXHOIOTHS

34. [Tema 7.1. OcHOBHBIE IOHATHS TEOPUU JIMYHOCTHO-/IesITeNbHAsT TEXHOJIOT U, 4
BepOHTHOCTCﬁ Ppa3BUBaromias TCXHOJIOT U

35. [Tema 7.2. OCHOBHBIE TEOPEMBI JInaHOCTHO- e TeNIbHAS TEXHOIOTHS; 3
pa3BUBAIONIAs] TEXHOJIOTHUS

36. |[Tema 7.3. ]JluckpeTHbIC CIydaiiHbIC JIMYHOCTHO-AesITeIIbHASL TEXHOJIOTHSL; 2
BEJIMUYUHBI Ppa3BHUBArOIasg TEXHOJIOT'UA

37. [Tema7.4. Yuciosble XapaKTepUCTUKU JIN4HOCTHO-AEATEBHAS TEXHOJIOTHS; 3
JIUCKPETHBIX CIYYalHbIX BEJIUYUH Pa3BUBAIOLIAs TEXHOJIOT M

BCEI'O 78

3.2.00pa3oBaTe/ibHbIE TEXHOJOTMH MPU NPOBEJIEHUH MPAKTUYECKHUX 3aHATHI
Ne Tema Bunsl mpuMeHseMbIxX Komn-Bo
00pa3zoBaTeIbHBIX TEXHOJIOTHI yac

1 2 3 4

1. [Tema 1.2. Yucna (HaTypajibHbIe, JIM4HOCTHO-NIEATENbHAS TEXHOIOTUS; 1
panroHaNbHbIE, ICHCTBUTEIIbHbIC) pa3BUBAIOILIAs] TEXHOJIOTHA

2. [Tema 1.3. Anre6pandeckue BbIpaKCHUS JIMIHOCTHO-AeATENbHAS TEXHOIOT U, 1
pa3BUBAIONIAS TEXHOJIOTHS

3. [Tema 1.4. Ypauenus. HepaBenctsa JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 1
pa3BUBAIONIAs] TEXHOJIOTHUS

4. Tema 1.5. ®yHkuuu u rpaduxu JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 1
pa3BUBAIONIAST TEXHOJIOTHS

5. [Tema 1.6. KonTpomnbHas paborta JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 2
pa3BUBAIONIAs TEXHOJIOTHUS

6. [Tema 2.1. OcHOBHBIC TTOHATHUS JInuHOCTHO-/IesITENbHAS TEXHOIOTHS; 1
CTEPEOMETPUH. Pa3BUBAIOLIAS TEXHOIOTHUS

7. [Tema 2.2, IlapamienbHOCT IPSIMBIX U JIMuHOCTHO-/IesITENbHAS TEXHOIOTUS; 2
[IOCKOCTEW B IPOCTPAHCTBE pa3BHBAIOMIAs TEXHOJIOTHUS

8. [Tema 2.3. [lepneHAUKYISAPHOCTD NPSIMBIX U JInuHOCTHO-NIeATENbHAS TEXHOIOTUS; 3
MJIOCKOCTEH B MPOCTPAHCTBE pa3BUBAIONIAS] TEXHOJIOTHUS

9. [Tema 2.4. KoopauHaThl, BEKTOPHI U JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 2
TEOMETPHUYECKUE MMPEOOPa30BaHUs B pa3BUBaOMIAs TEXHOJIOTHUS

MTPOCTPAHCTBE

10./Tema 2.5. KonrponbHas paboTa JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 2
pa3BUBAIONIAs TEXHOJIOTHUS

11 .[Tema 3.1. Kopenp N-ii cTeneHu U €ro JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
CBOMCTBa pa3BUBAIOLIAS TEXHOJIOTHUS

12.[Tema 3.2. HpparnuoHaabHbIC YpaBHEHUS U JInuHOCTHO-/IesITENbHAS TEXHOJIOTUS; 2
HEpaBEHCTBA pa3BUBAIONIAS TEXHOJIOTHUS

13.[Tema 3.3. Crenennas QpyHKIus, eé JIMYHOCTHO-AeATEIbHAS TEXHOIOT U, 2
CBOIicTBa U Tpaduk pa3BUBAIOLIAs TEXHOJIOTHUS

14 ./Tema 3.4. Tloka3zaTenbHast PyHKIIUS JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
pa3BUBAIONIAS TEXHOJIOTHUS

15./Tema 3.5. Jlorapudgmudeckas GyHKITUS JIMYHOCTHO-AeATEIbHAS TEXHOIOT U, 2
pa3BUBAIOLIAsl TEXHOJIOTHUS

16.[Tema 3.6. Iloka3aTenpHBIC ypaBHEHHS H JInaHOCTHO-IeATeTbHAS TEXHOJIOTHS; 2

HEepaBeHCTBA

Ppa3BUBArOas TCXHOJIOTUA
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17./Tema 3.7. Jlorapupmudecknue ypaBHESHUS U JIMYHOCTHO-ACATEIbHAS TEXHOIOT U, 2
HEpaBEHCTBA pa3BUBAIONIAS TEXHOIOTHS
18./Tema 3.9. KonrponbsHas pabota JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
pa3BUBAIONIASl TEXHOJIOTHUS
19.Tema 4.1. Tpuronomerpudeckue GpyHKIUN JInuHOCTHO-/IEesATEIbHAS TEXHOIOTHS; 1
yTJIa ¥ YFCIIOBOTO apTyMEHTa pa3BUBAIONIAST TEXHOIOTHS
20.Tema 4.2. CgoiicTBa pyHKIHN CHHYCA, JIM9HOCTHO-IeATEIbHAS TEXHOIOTHSI; 1
KOCHHYCa, TAHTEHCA M KOTAHTEHCa U UX Pa3BUBAIOIIASL TEXHOJIOTHUS
rpaduKH
21.Tema 4.3. IlpeoOpa3oBanme JIM9HOCTHO-IesATEIbHAS TEXHOIOTHSI; 2
TPUTOHOMETPUUYECKUX BhIPAXKESHUN pa3BUBAIONIAs] TEXHOJIOTHUS
22 .Tema 4.5. Tpuronomerpuueckue JIMYHOCTHO-IESATENbHAS TEXHOIOTHS; 2
YpaBHEHHS 1 HEPABEHCTBA pa3BUBAIONIAST TEXHOJIOTHS
23.Tema 4.6. KoutposbHas pabora JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
pa3BUBAIONIAs] TEXHOJIOTHUS
24 [Tema 5.1. IlocimemoBaTeIbHOCTH NHporxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2
3I0poBBecOeperaronias TEXHOJIOTHS
25.[Tema 5.2. Ilpenen GpyHKIMN WNHpokoMMyHHKaLMOHHAs TEXHOJIOTHS; 2
3I0pOBhecOeperaronias TeXHOJIOTHs
26.Tema 5.3. IlpousBoaHas HNH(poxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2
3I0pOBBecOeperaroniasi TEXHOJIOTHS
27.Tema 5.4. ITpunokeHust npOU3BOAHON K JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
MCCIICIOBAHUIO (DYHKITHI pa3BUBAIONIAs] TEXHOJIOTHUS
28.[Tema 5.5. HeonpeneneHHblil HHTETpal NHpoKkOMMYHHKAIIMOHHAS TEXHOJIOTHSE 2
3I0poBBecOeperaronias TEXHOJIOTHS
29.Tema 5.6. OnpeneneHHbI HHTErPa NudoxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2
3I0pOBhecOeperaronias TeXHOJIOTHs
30.Tema 5.7. IlpunoxxeHus onpeaeacHHOTO HNH(porxoOMMYyHUKAITMOHHAS TEXHOJIOTHS; 2
WHTeTpasa 3I0poBBecOeperaroniasi TEXHOJIOTHS
31.Tema 5.8. KonTpomnpHas paborta JIMIHOCTHO-AeATEeIbHAS TEXHOIOT U, 2
pa3BUBAIONIAS] TEXHOJIOTHUS
32.[Tema 6.1. MHOTOTrpaHHUKHA JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 2
pa3BHBAOIIAs TEXHOJIOTHUS
33.Tema 6.2. [IpaBuabHBIE MHOTOTPAHHUKU JINYHOCTHO-/IeATENbHAS TEXHOJIOT U, 2
pa3BUBAIONIAS] TEXHOJIOTHUS
34.Tema 6.3. Tena BpanieHus JIM4HOCTHO-/IeSITeNIbHAS TEXHOJIOTHSL; 2
pa3BHBAOIIAs TEXHOJIOTHUS
35./Tema 6.4. O0OBEMBI U IIOIIAAN JIn4HOCTHO-IeATENbHAS TEXHOIOTHUS; 2
[MOBEPXHOCTEN T'€OMETPUUYECKHX TEI pasBUBalolllasi TCXHOJOTH
36.Tema 6.6. KouTponsHas padboTa JIMIHOCTHO-AeATEeIbHAS TEXHOIOT U, 2
pa3BUBAIONIAS] TEXHOJIOTHUS
37.Tema 7.1. OCHOBHBIE IOHATHS TEOPUH JIn4HOCTHO-ACSTeIbHASI TCXHOJIOTUS, 4
BepOHTHOCTeI‘;I Ppa3BHUBaromias TCXHOJIOT' U
38.[Tema 7.2. OcHOBHBIE TEOPEMBI JIMYHOCTHO-IEATEIbHAS TEXHOJIOTHS; 1
pa3BHUBAIOIIAs TEXHOJIOTHUS
39.Tema 7.3. JluckpeTHble c1yyalHbIE JIMYHOCTHO-/ICSTEIbHAS TEXHOJIOTHSI; 2
BEJIMUYUHBI Ppa3BUBaroas TCXHOJIOT 1A
40./Tema 7.4. YucnoBble XapaKTEPUCTUKU JIMYHOCTHO-/IesITeNbHAS. TEXHOIIOTHS; 3
JIMCKPETHBIX CIYYaWHBIX BEJIMYHH pasBUBAIOLIAsT TCXHOJIOT U
41 .Tema 7.5. KonrponbHas pabora JIMYHOCTHO-AeATEIbHAS TEXHOIOT U, 2
pa3BHBAIOIIAS TEXHOJIOTHUS
BCEI'O 78
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4. YCJIOBUSA PEAJIMZALIMU ITPOTI'PAMMBI TIUCHHUTIIVIMHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAUMAs JJIsl OCYLEeCTBJICHUS
00pa3oBaTeJILHOTO MPOoIEcca MO AUCIHUIINHE

Peanuzanus yueOHON TUCHUIIIIMHBI OCYILIECTBIISIETCA B KAOMHETE MaTeMaTHKU,
yn. Jlumutposa, 200, aya. 501.
O6opynoBanne yueOHOTO KaOUHETA:

- CIeNHaI3upOBaHHasi MeOeb U CUCTEMbI XpaHEeHHUs (I0CKa KJlacCHasi, CTOJ U
CTYJI yUUTEJIs, CTOJIBI U CTYJIbsl YYCHUYECKHUE, MKaDbI IJI1 XpaHCHUS YICOHBIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHE CpeACcTBa 00yueHuUs (pabouee MECTO YUUTENs: KOMIBIOTED
YUHTEJIS, BUAECONPOEKTOP, dKpaH, aureH3nonHoe 110);

- JIEMOHCTpaIMOHHbIC YUeOHO-HATJIAIHbIE TOCOOUS (KOMIIEKTHI CTEHIOB,
KOMILJIEKTBI TaOJIUII, TOPTPETHI BHIJAIOIIUXCS MATEMATHKOB, KOMILJIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEISIMU);

- DIJIEKTPOHHBIE CPeJCTBA 00yUEHUS (KOMIUIEKT BUICO(PUIBMOB).

4.2. TlepeueHb HEOOXOIUMOTO MPOrPAMMHOI0 O0ecmevYeHust

. Onepanmonnas cucrema Microsoft Windows 10
. [Takernporpamm Microsoft Office Professional Plus

. 7-zipGNULesserGeneralPublicLicense (cBobomHOe mporpaMMHOe OOeCIICUCHHUE, HE
OTpaHUYCHO, OECCPOUHO)

. Murepuer Opayszep Google Chrome (OecriaTHoe mporpamMMHOEe oOecredeHue, He
OTpaHUYCHO, OECCPOUHO)

. K-Lite Codec Pack — yHuBepcambHbIi Ha0OpP KOJCKOB (KOJHWPOBIIMKOB-
JNEKOJUPOBIIMKOB) U YTHJIHT Uil TPOCMOTpa U 00pabOTKHU aynuo- U BUJEO(ANIIOB
(6ecmutaTHOE MporpaMMHOE oOecriedeHue, He OTPaHUuYEeHO, OECCPOUHO)

. WinDjView — mporpamma mis mpocmorpa daitioB B ¢gopmare DIV u DjVu
(cBoOOHOE TIpOrpaMMHOE O0ecriedeHre, He OTPaHUYEHO, O€CCPOUHO)

. Foxit Reader — mpukiagHoe nporpaMMHOe oOOeCIeUYeHHe I MPOCMOTpa
AJIEKTPOHHBIX JOKYMEHTOB B cranmapre PDF (OGecrmatHoe mporpamMmHoOe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO)
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5. IEPEYEHH OCHOBHOM u JTONOJIHUTEJBbHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUTIJINHBI

5.1. OcHoBHas1 IMTEpPaTypa

1. bammmakoB, Mapk MBanoBuu. Martemaruka : y4eOHUK JJIs1 HCIIOJB30BaHUS B 00pa30BaTEIbHOM
nporecce oopazoBarenbHbIx opranuzanuii CI10 Ha 6a3e 0CHOBHOro 0011ero 06pa3oBaHus ¢
NOJIyYeHHEM cpesiHero obmiero oopaszosanus / M. U. bammakos. - 8-e 3., crep. - Mocksa :

Axanemusi, 2021. - 253 c. : un. - (Ilpodeccuonanbroe odpazoanue. O0mEeoOpa3oBaTeIbHBIC
qucuuriaael). - ISBN 978-5-0054-0339-1

2. bammakoB, Mapk MBanoBru4. MaremaTHKa : 3aJJa4HUK | y9eOHOE MOCOOHE ISl CTYACHTOB
yupexaeHul cpennero odmero oopazosanus / M. U. bammakos. - 6-¢ u3z., crep. - Mocksa :

Axanemus, 2022. - 414 c. - (Ilpodeccuonansaoe oopazoBanue. O0IIE00pa3oBaTEIBHBIC
nucuuriaael). - ISBN 978-5-0054-0474-9

3. bammmaxkos, M. 1. Marematuka : yueObnuk / M. U. bammakos. - Mocksa : KnoPyc, 2024. - 394 c.
- (Cpennee mpodeccruonaibHoe 00pazoBanHue). - PexxuM goctyna: st aBTOpHU3. MOJIb30BaTENEH. -
ISBN 978-5-406-12450-5. - Tekcr : anexkrponHsiii. - - URL: https://book.ru/book/951555

5.2. JlonosinuTebHAS JJUTEPATypa

1. baBpun, M. 1. MaremaTtuka : y4eOHHK ¥ MPAKTUKYM JIJISI CPETHETO TMPOPECCHOHATBHOTO
obpazosanus / W. 1. baBpun. — 2-¢ u3., nepepad. u gorn. — Mocksa : M3naTenscTBo FOpaiiT,
2024. — 568 c. — (ITpodeccuonansHoe odbpazoBanue). — ISBN 978-5-534-17016-0. — Tekcr :
anekTpoHHbIN // OOpaszoBatenbHas miargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/537152

2. boromomnos, H. B. IIpaktndeckue 3aHsATHS IO MaTeMaTHKE : y4eOHOE IMOCOOHE ISl CPETHETO
npodeccuonanbHoro oopazosanusi / H. B. boromonos. — 11-e uzn., nepepab. u mon. — Mockaa :
N3znarensctBo FOpaiit, 2024. — 571 ¢. — (IlpodeccuonanbHoe obpazosanue). — ISBN 978-5-
534-18419-8. — Tekcr : anekTponHbIH // OOpa3zoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/534966

5.3. llepuoanyeckune u3IaHUA

1. Anrebpa u jgoruka. — URL:https://eivis.ru/browse/publication/81412

2. BectHuk MockoBckoro yausepcurera. Cepust 01. Maremaruka. Mexanuka. — URL:
https://eivis.ru/browse/publication/9045

3. Maremaruka B mkoie. — URL:  https://eivis.ru/browse/publication/92111

5.4 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEpHET,
HEeO0XOAMMBIX IJISI OCBOEHMSI AMCUUIJIMHBI (MOLYJIs1)

DJ1eKTPOHHO-0ubIn0TeuHbIe cucTeMbl (IBC)

1. O6pasosarenbHas miatdopma «FOPAWT https://urait.ru/
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2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. BBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHDb» https://e.lanbook.com/books?spo=1

IIpodeccnonanbubie 6a3b1 JAHHBIX

1. BupTtyansHblii YnTanbHBINA 37 Poccuiickoit rocynapctBenHoi oubmmoteku (PI'B)
https://Idiss.rsl.ru/;

2. Hayunas snexrponHas 6ubimoreka eLIBRARY.RU (H9B) http://www.elibrary.ru/;

3. HaunonasnbHas s5eKTpoHHast oubaroreka https://rusneb.ru/

4. Ipesunentckas 6udamoreka uM. b.H. Enbrina https://www.prlib.ru/;

5. "Jlekropuym TB" - Buseonexuu Benynmx jgekropoB Poccun http://www.lektorium.tv/

HNudopmannoHHbie CIPABOYHbIE CHCTEMBI

1. KoncynpranT [liroc - cipaBo4Has mpaBoBasi cucteMa (JOCTyII IO JIOKaJIbHOM CeTH C
KOMITHIOTEPOB OMOINOTEKH)

Pecypchl cBoGoaHOTO J0CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHHCTEpPCTBO HAayKH U BhIciiero o0OpazoBanus Poccuiickoit @eneparyn
https://www.minobrnauki.gov.ru/;

3. MunuctepctBo npocpemnienus Poccuiickoii ®enepanuu https://edu.gov.ru/

4. ®enepanbubiii mopran "Poccuiickoe obpazoBanue" http://www.edu.ru/;

5. Eaunas xomneknus nudpoBbix 00pazoBaTelibHbIX pecypcoB hitp://school-collection.edu.ru/ .

6. [IpoexT 'ocymapcTBeHHOTrO HHCTUTYTA pyccKoro sizbika uMeHn A.C. [Tymkuna "O0pa3oBanue Ha

pycckom" https://pushkininstitute.ru/;

7. CipaBouHO-MH(pOpMaMOHHBIN mopTan "Pycckwmii si3pik" http://gramota.ru/;

8. CroBapu u sunmkioneauu http://dic.academic.ru/;

CoOcTBeHHBIE JJICKTPOHHBIC 00pa3oBaTe/IbHbIC U HH(pOpManOHHbIe pecypesl Kyol'yY

1. DnexTpoHHBIi Katanor Hayunoit 6nbmmorexn KyoI'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnexTpoHHas 6ubanoreka TpyaoB yueHbx Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. OTKpbITas cpeqa MOAYyJIbHOrO TuHaMu4eckoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IIJIaHOB, y4eOHO-METOUYECKIX KOMIUIEKCOB, ITyOIuKaluil 1 KOHpepeHuit
http://infoneeds.kubsu.ru/

5. Dnextpouuslii apxuB qokymeHToB KyoI'Y_http://docspace.kubsu.ru/
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6. METOJAMYECKHUE YKA3ZAHUS J1JIS1 OBYYAIOILIUXCS MO
OCBOEHMUIO JTUCHUIIAHBI

JlucrumuinHa mpeycMaTpUBaeT JISKIIMOHHBIE U TIPAKTUICCKUE 3aHSTHSI.

VYcnenrHoe u3yueHue Kypca TpeOyeT NoceneHus JeKIUi, akTUBHOW paboThI Ha
MPAKTUYECKUX 3aHATUAX, BBIMOJHEHUE BCEX YYEOHBIX 3a/laHus MpernojiaBaTelid,
O3HAKOMJICHUE C OCHOBHOM U JIONIOJIHUTENILHOM JIUTEPATypOHl.

Bo BpeMms JiekIiMH CTYJEHT J105KEH BECTH KOHCTICKT.

PaboTa ¢ KOHCHEKTOM JIEKIIUIA MpPEIoiaraeT MpoCMOTpP KOHCIEKTa B TOT XKe
JeHb mnocie 3aHsatuil. [lpu 3ToM HEOOXOaUMO TOMETHTh MaTepHalibl KOHCIIEKTA,
KOTOPBIE BBI3BIBAIOT 3aTpyAHCHHUS JuUisi ToHWUMaHusA. [Ipu sTomM oOywaromuiics
JOJDKEH CTapaThCsl HAWTH OTBETHl HA 3aTPYIHUTENBHBIE BOMPOCHI, HCIOJB3YS
pPEKOMEHIyeMyI0 TuTepatypy. Eciu eMy caMOoCTOATENhHO HE yAaloCh pa3oopaThes B
MaTepuaie, HeoOXOAuMO CPOPMYIUPOBATH BOMPOCH U OOPATUTHCS 3@ MOMOIIBIO K
IPENO/IaBATEI0 Ha KOHCYIbTAIIUU WIIH ONMKaWILIEn JeKIUH.

OOyuaromeMycss HEOOXOJIUMO PETYJSPHO OTBOJUTH BpPEMS MJi MOBTOPEHUS
MPOWICHHOTO MaTepuaia, MPOBEPSAs CBOW 3HAHWS, YMEHHUS ¥ HABBIKH TI0
KOHTPOJILHBIM BOIIPOCAM.

IIpakTHyeckne 3aHATHSA COCTABIISIIOT BaXHYIO YacTh MpodeccHOHaTbHON
MOJATOTOBKM CTyAE€HTOB. OCHOBHAs 1I€JIb TMPOBEACHHUS MPAKTUYECKUX 3aAHITHH —
dbopMHpoOBaHUE y CTYJCHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHHUS ITyTEM
MPUOOPETEHUS IPAKTUYECKUX HABBIKOB.

Meroanueckue ykazaHus K MPaKTUYECKUM 3aHSITHSIM TI0 TUCIUTUTMHE HAPSITy C
paboueil nmporpamMmoit u rpadKoM y4eOHOTO MPOIECCa OTHOCITCS K METOAUYECKUM
JIOKYMEHTaM, ONpPEIENSIONINM yPOBEHb OPraHU3allii M KauecTBa 00pa30BaTeIbLHOTO
npoiiecca.

[Ipu moAroTOBKE K MPAKTHYECKHM 3aHATHUSIM HEOOXOIUMO IMPOCMOTPETH
KOHCTICKTHI JICKIIMA M METOJWYECKHE yKa3aHWs, PEKOMEHIOBAaHHYIO JIUTEPATypy IO
JTaHHOW TeMe; MOATOTOBUTHCS K OTBETY Ha KOHTPOJIBHBIE BOIPOCHI.

B Xxone BbIMOMHEHWS WHAMBUAYAJILHOTO 3aJaHUS TPAKTUYCCKOTO 3aHITHS
CTYJIEHT TOTOBUT OTYEeT O pabore. B oTuer 3aHOCATCS pe3yibTaThl BBITOJHEHUS
KOKJIOTO MyHKTa 3ananust (rpaduku, TaOIUIBI, pacueThl, OTBETHI HA BOMPOCHI
MYHKTOB 3aJ]aHusl, pEUICHUE MPUMEPOB U 3aAad U T.m.). 3a 10 MUH 10 OKOHYaHHUS
3aHITHS TIPEToJlaBaTelib MPOBEPSeT 0OBEM BBIMOIHEHHOW HAa 3aHATHH PabOTHl U
OTMEYaeT Pe3yJIbTaT B paboueM )KypHale.

OcraBivecss HEBBIMOTHEHHBIMA TYHKTBHI 3aJaHUSl MPAKTUUECKOTO 3aHATHS
CTYZCHT 00s13aH J10/IeTIaTh CAMOCTOSTEIHHO.

[Tocme mpoBepkH OTYETa MPENoJaBaTelb MOXET MPOBOJIUTH YCTHBIM WIN
MMUCBMEHHBIA  OMPOC  CTYACHTOB JUISI KOHTPOJII YCBOCHHS WMMH OCHOBHBIX
TEOPETHUYECKHUX M MPAKTUUCCKUX 3HAHUH MO TeMe 3aHATHUS (CTYACHTHI JOJDKHBI 3HATH
CMBICII TIOJTYYEHHBIX UMHU PE3yJbTaTOB W OTBETHl HAa KOHTPOJIbHBIC BOMPOCHI). [1o
pe3ynbTaraM MPOBEPKH OTYETa M OMPOCa BBICTABISETCS OICHKA 33 MPAKTUYECKOE
3aHSITHE.
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7. OHEHOYHBIE CPEJACTBA JJ1 KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OueHOYHBIE  CpelCcTBA  MpEeAHA3HAYEHbl IS KOHTPOJSd UM OLEHKH
0o0pa3oBaTeIbHbBIX JTOCTHIXKEHUM OOYYaroIIUXCsi, OCBOMBIIMX MpOorpaMMmy ydeOHOMH
JUCUUIUINHBI.

@OHJI OLEHOYHBIX CPEICTB BKIIOYAECT KOHTPOJIBHBIE MaTepuaibl IS
MPOBEJCHUS  TEKyllero KOHTpoJass B  ¢opMe MpOBEpOUYHbIE  pabOTHI,
CaMOCTOATENbHBIE pa0OTBl W KOHTPOJIbHBIE PAOOTBI U NMPOMEKYTOYHOM
arrectauuu B popme 3aueTa u IK3aMeHa.

eau u 3axa4u POHAOB OLICHOYHBIX CPEICTB

@®OoHABl OLUEHOYHBIX CPEICTB CO3JAIOTCA IS aTTECTallMd OOYy4aroluuxcs C
LENbI0 OLEHKM MX [EPCOHAIBHBIX JOCTHKEHUH TMOATANHBIM TPeOOBaHUSAM
cootBercTByMOMIEH [ITICC3 u npeacrasisieT co00i COBOKYIMHOCTh KOHTPOJIUPYIOIINX
MaTepHaoB, MO3BOJSIOIIMX OLEHUTh YMEHUS, 3HAaHUS, MPAKTUYECKHN ONBIT U
OCBOCHHbBIE KOMITETEHIIUU.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJ€HTa Ha KaXJO0M OJTarne oOyueHus TpeOoBaHUAM paboueid
nporpaMmbl  y4eOHOM JIUCUUILIMHBL, padodeil mporpamMMmbl MPOQPECCHOHAIBHOIO
MOAYJIS, IpOrpaMMamM MPaKTHK, IPOrpaMMe TOCYIapCTBEHHON UTOTOBOM aTTECTALUH.
3anagamu (pOHIOB OLICHOYHBIX CPEACTB SABIISIOTCS:

—KOHTpPOJIb M YNpaBiCHHE TPOIECCOM MNPUOOPETEHUsS  CTYIACHTaMHU
HEOOXOIUMBIX 3HAaHHUU 17§ YMEHUH, OIIPEIEIICHHBIX benepanbHbIMU
rocy/1apCTBEHHbIMU OOpa3oBaTenbHbIMU cTaHnaptamu CIIO mo cooTBercTByomIeH
CHEUATbHOCTH;

—KOHTpOJIb M yIpaBlieHHe aocTwkeHueM nenen peanmsaunu 1IIICC3 CIIO,
ONMpEJENCHHBIX B BHUAE Habopa o0mMX M TPO(PEeCcCCHOHATBHBIX KOMIETEHIUH
BBIITYCKHUKOB;

—o0ecrieueHne COOTBETCTBUSI pe3yJbTaTOB OOy4YeHHs 3amadaM Oymymiei
npohecCUOHATLHON eI TEIbHOCTH BBIITY CKHUKA.

7.2. Kpurepumn OeHKH 3HAHUI

KoHTponb U OIleHKa pe3ylbTaToB OCBOCHHS OOIIe00pa30BaTeIbHON AUCIUATIIIMHBI
pacKphIBAIOTCS ~ Yepe3  JIUCHUILIMHAPHBIC  PE3y/IbTaThl, HaANpaBJIICHHBIE  Ha
dbopMupoBaHue 00MMX U MPO(HECCHOHATBLHBIX KOMIIETCHIIUNA TI0 pa3iesiaM W TeMam
CoJIepKaHMs y4eOHOTO MaTepHaia.
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Oodmasi/mpodeccuoHaabHas
KOMIIeTeHIHsI

Pa3nen/Tema

Tun onmeHoYHbIX MEpPONPUATUA

OK 01. Beibupats crioco0b! pemeHus
33124 IPO(GeCCHOHANBHOM AeSTENIEHOCTH
MIPUMEHUTENBHO K Pa3In4YHbIM
KOHTEKCTaM

P1,Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4.
P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-0/c, 2.7

P 3, Temn 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10

P 5, Temnr 5.1, 5.2, 5.3 T1-o/c,
5.4,55,5.6

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

TectupoBanue

VYeTHbIl onpoc

MaremaTtuueckuii JUKTaHT
NunuBuayanbHas caMOCTOATEIbHAS
pabota

IIpencraBnenue pe3ynbTaToB
MPAKTHICCKUX PabOT

KontpomnrHas pabora

BrimonHeHue 3amaHuil HA YK3aMeHe

OK 02. Mcnonp30BaTh COBPEMEHHBIE
CpeACTBa MOUCKa, aHAIN3a U
HHTEpIpeTay HHGOPMAIH, U
nH(pOpPMaLMOHHBIE TEXHOJIOTHH /IS
BBITOJTHEHHSI 33]1a4 TIPO(PECCHOHATBHOM
JeATEIEHOCTH

P 1, Temal.1, 1.2, 1.3 IT-o/c, 1.4.
P 3, Temm 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

P7, Temm 7.1, 7.2 IT-o/c, 7.3, 7.4

TectupoBanue

VYerHbll onpoc

MaremaTU4eCKUN JUKTAHT
MNupuBuayanbHas caMOCTOATEIbHAS
pabota

[IpencraBnenne pe3ynbTaToB
MIPaKTHYECKUX PAOOT

KonrponsHas padorta

Beimonnenue 3agaHuii Ha YK3aMeHe

OK 03. [TnanupoBath U peaan30BbIBATh
coOcTBEHHOE MpodeccHoHanbHOe U
JIMYHOCTHOC pa3BUTHUC,
npeaAnpUHUMATCIILCKYIO ACATCIBHOCTD B
npodeccroHaNbHOM cdepe,
UCIIONB30BATh 3HAHUSA 110 (PMHAHCOBOM
IPaMOTHOCTH B Pa3IMYHBIX KH3HCHHBIX
CHUTYAIHIX

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.
P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temu 4.1, 42,43, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9, 4.10

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 IT-o/c, 6.8

P7,Temnr 7.1,7.2 I1-0/c, 7.3, 7.4

TectupoBanue

VYerHbll onpoc

MaremaTuueckuii JUKTaHT
MunuBuayanpHas caMOCTOSATENbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MIPAKTHIECKUX padboT

KonTtpomnrHas pabora

BrinonHenue 3aganuii Ha YK3aMeHe

OK 04. DddexTrBHO
B3aMMO/IEHICTBOBATh U paboOTaTh B
KOJIJIEKTHBE U KOMaH e

P1, Temal.1, 1.2, 1.3 IT-o/c, 1.4.
P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-0/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c, 4.8, 4.9, 4.10

P 5, Temn 5.1, 5.2, 5.3 T1-o/c,
5.4,55,5.6

TectupoBanue

VYeTHbll onpoc

MaremaTuueckuii JUKTaHT
MunuBuayanbHas caMoCTOATENbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MPAKTHICCKUX paboT

KonTtponrHas pabora

BrinonHenue 3aganuii Ha YK3aMeHe

OK 05. OcymiecTBIATh YCTHYIO U
MMMCbMEHHYI0 KOMMYHUKAIIHIO Ha
roCyJ1IapCTBEHHOM sA3bIke Poccutickoi
Odeneparnyu ¢ yaeToM ocoOeHHOCTEH
COIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa

P1,Temal.1,1.2, 1.3 11-0/c, 1.4.
P 3, Temnr 3.1, 3.2, 3.3, 3.4, 3.5,
3.6

P 6, Temnr 6.1, 6.2,6.3,6.4,6.5,
6.6, 6.7 IT-o/c, 6.8

P7,Temn 7.1, 7.2 11-0/c, 7.3, 7.4

TectupoBanue

VYeTHbIl onpoc

MaremaTuueckuii TUKTaHT
MunuBuayanpHas caMoOCTOSTEbHAS
pabota

IIpencraBnenue pe3ynbTaToB
MPAKTHIECKUX pPadbOT

KonTtponsHas pabora

BrinonHenue 3aganuii Ha YK3aMeHe

OK 06. ITposBAsTH rpaskJaHCKO-
MATPUOTHYECKYFO TTO3HUIIHIO,

P 1, Tema 1.1, 1.2, 1.3 [I-o/c, 1.4.
P 4, Tems 4.1, 42, 4.3, 4.4, 4.5,

TectupoBanue
VYceTHbIN onpoc

! MpodeccrnoHanbHoe-0preHTMPOBaHHOE CoAepKaHne
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JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEICHUE HA OCHOBE TPATUITMOHHBIX
00I1IeUeI0OBEYCCKHUX IICHHOCTEH, B TOM
YHCcIIe ¢ YIEeTOM rapMOHHU3AINH
MEKHAITMOHAIBHBIX W MEKPETUTHO3HBIX
OTHOIIICHUH, IPUMEHSThH CTaHIaPTHI
AHTUKOPPYILUOHHOTO TTOBEICHUS

4.6,4.7I1-o0/c, 4.8,4.9, 4.10
P 5, Temsr 5.1, 5.2, 5.3 [T-o/c,
5.4,55,56

Maremarudeckuii TMKTaHT
WHnuBugyansHas caMOCTOSTEIbHAS
pabora

IIpencraBnenue pe3ynbpTaToB
MIPAKTHIECKUX paboT

KonrponbHas padorta

BrinonHenne 3ajaHuii Ha SK3aMeHe

OK 07. ConeiicTBOBaTh COXPAHEHHIO
OKpY>Kalollen cpepl,
pecypcocOepeKeHHIO, IPUMEHSTD
3HaHUS 00 U3MEHEHHH KIIMMaTa,
NPUHIUIB OEPEKIMBOrO NPOU3BOACTBA,
3¢ PeKTHBHO 1EHCTBOBATH B
Ype3BBIYAHHBIX CHTYaLUIX

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 II-0/c, 2.7

P 4, Temur 4.1, 42, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9, 4.10

P 5, Temnr 5.1, 5.2, 5.3 I1-o/c,
5.4,55,5.6

P 6, Temr 6.1, 6.2, 6.3,6.4,6.5,

TectupoBanue

VYerHbll onpoc

MaremaTuueckuii TUKTaHT
WnpvBrayansHas caMOCTOSITENbHAS
pabora

IIpencraBnenue pe3ynbpTaToB
MIPAKTHIECKUX paboT

6.6, 6.7 I1-o/c, 6.8 3amMra TBOPYECKHUX paboT
3arnTa HHINBUILY ATbHBIX
HPOCKTOB

KonrponbHas padorta

BrinmonHeHue 3aganuii Ha YK3aMeHe

OneHka NMCbMEHHBIX KOHTPOJBHBIX Pa00T 00y4aolmuxcsi o MaTeMaTHKe:

OTBET OLIEHUBACTCS OMMemKoil «5», eciu:

— paboTa BBITIOJIHEHA TIOJTHOCTHIO;

— B JIOTUYECKUX PACCYXKICHUSIX M OOOCHOBAHWUHU PEIICHUS HET MpOOEeJoB U
OIINOOK;

— B PCIICHUH HET MAaTEMaTHYCCKHUX OIMMOOK (BO3MOYKHA OJHA HETOYHOCTH,
OIKCKA, KOTOpasi HE SIBJISIETCS CJIEICTBUEM HE3HAHUS WIM HEMIOHUMaHUS y4eOHOTO
MaTepuana).

Ommemka «4» CTaBUTCS B CIICIYIONTUX CITydasx:

— paboTa BBIMOJHEHA TMOJMHOCTHIO, HO OOOCHOBaHUSI IIaroB pEIICHUs
HEJIOCTaTOYHBl (ecnu  yMeHHE OOOCHOBBIBaTh PACCYXKACHHS HE  SIBISUIOCH
CHEIUATbHBIM 0OBEKTOM MPOBEPKH);

— JIOTYIICHBI OJHA OIMMOKa WJIM €CTh JIBa — TPU HEN0UETa B BBIKJIAIKAX,
pUCYHKaX, dYepTekax wuium Trpadukax (ecnu d3TH BUAbl PabOT HE SBISUIUCH
creuaibHbIM 0OBEKTOM MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIN:

— JomyIiieHo OoJiee OJIHOM OmMMOKK Wi Oojee JBYX — TpeX HEI0YETOB B
BBIKJIQ/IKaX, YepTekax WM Tpadukax, HO oOydarommiics obiagaeT o0s3aTeIbHBIMU
YMEHUSMHU I10 ITPOBEPSIEMOU TEME.

Ommemka «2» CTaBUTCS, €CJIN:

— JIOMYIIEHBbI CYIIECTBEHHBIC OIIMOKH, MOKa3aBIIUE, YTO OOYydYaOIIUNCS HE
oOnafaeT 00s3aTeNbHBIMU YMEHHUSIMU 110 JAHHOM TeMe B MOJIHOM Mepe.
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OueHkKa yCTHBIX OTBETOB 00y4AKOIIUXCH M0 MAaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEMKOU «5», €CITN CTYJICHT:

— TMOJHO PacKpblUl COJAEpKaHUE Marepuaia B 00beME, MPEeTyCMOTPEHHOM
IIPOTPaMMON;

— M3JIOXKWJI ~ MaTepHall  TPaMOTHBIM  SI3bIKOM,  TOYHO  HCIIOJIb3Ys
MaTEMaTUYECKy0 TEPMHUHOJOTHMIO M CHUMBOJIMKY, B ONPEIEICHHOW JIOTMYECKOU
MOCJIEIOBATEIHLHOCTH;

— TMPaBWIbHO BBIMOJIHWI PUCYHKH, YEpPTEXKHU, TIpapuKHU, COIMYyTCTBYIOLIUE
OTBETY;

— TMOKa3ajdl yMEHUE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU NpPUMEpPaMU,
IPUMEHSATH €€ B HOBOUM CUTyalllu ITPH BBIMOJIHEHUU NPAKTUYECKOTO 3aJaHUs;

— TMPOJAEMOHCTPUPOBAJI 3HAHHE TEOPUM PaHEE HM3YUYEHHBIX COMYTCTBYIOIIMX
TeM, C(OPMHPOBAHHOCTh M YCTOMYMBOCTh MCHOJB3YEMBIX IPU OTBETE YMEHHU H
HaBBIKOB;

— OTBEYaJl CAMOCTOATEIbHO, 0€3 HABOAAIIMX BOIPOCOB MIPENOAaBaTes;

— BO3MOXKHBI OJIHA — JIB€ HETOYHOCTU IPU OCBEIIEHWU BTOPOCTENEHHBIX
BOIIPOCOB WJIM B BBIKJIJIKaX, KOTOPHIE YUYEHUK JIETKO MCIPABUJI IOCIE 3aMEYaHUs
YUUTENS.

OTBeT OLECHUBACTCA oOmMemKou «4», €cili YJIOBIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OLIEHKY «5», HO IIPU 3TOM UMEET OJMH U3 HEJJOCTATKOB:

— B W3JI0KCHUU JIONMYIICHH HEOOJbIIME TMPOOeNbl, HE HUCKa3HUBIIEE
MaTEMaTUYECKOEe COIEpKAHUE OTBETA;

— JIOMYILEHbI OJUH — JBa HEJAOYETa MPU OCBEUICHUH OCHOBHOT'O COJIEP KaHUS
OTBETA, UCIIPABIICHHBIE MTOCIIE 3aMEYaHus MPENoJaBaTelis;

— JIONyIIEHbl omuOka win Ooyiee JBYX HEAOYETOB MPHU  OCBEIECHUU
BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JErKO MCIPABJICHHbIE [OCIE
3aMeYaHus MPEernogaBaTeis.

Ommemka «3» CTaBUTCA B CIEAYIOIIMX CIIydasx:

— HEMNOJIHO PACKPBITO cojepxkaHue MaTepuana (coiepX aHHe H3JI0KEHO
dbparmMeHTapHO, HE BCerja IMOCJEeA0BaTeIbHO), HO TMOKa3aHO oO0Ilee MOHUMAaHUE
BOIIPOCA M IPOJEMOHCTPUPOBAHBI  YMEHHs, JIOCTaTOYHBIE [UISl  YCBOEHUS
nmporpaMmMHOro wmatepuana (ompeneneHsl «TpeOoBaHMAMH K MaTeMaTHUYeCKOU
MOATOTOBKE 00YyYaIOIIUXCS B HACTOSIIEH TporpaMMe 1Mo MaTeMaTHKe);

— WMEIUCh 3aTPyJHEHUS WA JOMYIIEHbl OIMUOKH B OMNpENCICHUU
MaTEMaTUYeCKOM TEPMHUHOJOTUHU, YEPTEKaxX, BBIKJIAJKAX, MCIPABICHHBIE [OCIE
HECKOJIbKUX HABOJIAIIUX BOIPOCOB MIPENOAABATENIS;

— CTYACHT HE CIpPAaBWICA C MPUMEHEHUEM TEOPUU B HOBOM CUTyallMu MpHU
BBINIOJIHEHUH TPAKTUYECKOr0 3a/laHMs, HO BBINOJHWI 3aJaHHs 0053aTEeIbHOTO
YPOBHSI CJIO)KHOCTH IO IaHHOM TEME;

— MpU  JOCTaTOYHOM 3HAHUM TEOPETHYECKOTO MaTepuajia  BbISBIEHA
HEeJI0CTaToYHasi CHOPMHUPOBAHHOCTH OCHOBHBIX YMEHHUM U HABBIKOB.

Ommemka «2» CTaBUTCA B CIEAYIOIIMNX CITydasx:
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— HE pacKpbITO OCHOBHOE COJIEpKaHHe yUeOHOTr0 MaTepuana;

— 0oOHapy’>K€HO HEe3HAHHE YYEHHUKOM Ooublieil uiu Hanboliee Ba)KHOM YacTu
y4eOHOTo MaTepuana;

— JONyUIeHbl OIIMOKH B ONpEACNCHUM TOHSATHHA, IPH HCIOJIb30BaHUH
MaTeMaTHYeCKON TEpPMHUHOJIOTUH, B PHCYHKax, uepTekax WM rpadukax, B
BBIKJIa/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCJIE HECKOJBKHX HABOJSIIMX BOIPOCOB
Ipero/iaBaTels.

Ob6masn kaaccupuxkanusa ommoOOK:

[Ipu oueHke 3HAHUI, YMEHUN W HABBIKOB OOYYAIOIIMXCS CIEAYET YUUTHIBATH
Bce oMOKH (rpyObie U HerpyObie) U HEJOUETHI.

1. I'pyObIMH CUUTAIOTCH OLINOKM:

— HE3HAHWE OIpPEJIETICHNUS] OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHue (HOpMyJ, OOIICHPUHSATHIX CHUMBOJIOB 0003HAYCHUM
BEJIMYWH, €IMHUI] KX U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUM €IMHUIL] U3MEPEHHUS;

— HEYMEHUE BBIJICTUTh B OTBETE TJIABHOE;

— HEyMEHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI JUIsl PEIICHUS 3a/1a4;

— HEyMEHHE JieJaTh BBIBOJbI U1 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH rpaduKH;

— HEyMEHHUE MOJIb30BATHCS MIEPBOMCTOYHUKAMU, y4eOHHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

— otOpackiBanue 0e3 00bSICHEHUI OJHOTO U3 HUX;

— PpaBHO3HAYHBIE UM OILITUOKU;

— BBIYMCJIUTENbHBIC OMIUOKH, €CJIM OHU HE SIBJISIFOTCSI OMTUCKOM;

— JIOTUYECKHE OIIUOKHU.

2. K HerpyObIM olIMOKaM cJjielyeT OTHeCTH:

— HETOYHOCTh (POPMYJIUPOBOK, OMpPEACICHUMN, MOHATUM, TEOPUM, BbI3BAHHAS
HETOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIMPEAECISEMOr0 MOHSITUS WA 3aMEHOMN
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka,

— HEpalMOHAJbHBII  METOJ  pEelIeHHs  3aJadyd WIH  HEJOCTAaTOYHO
MPOJYMaHHBIM TIJIaH OTBETa (HApPYILIEHHWE JIOTHKH, MOJAMEHA OTIEIbHBIX OCHOBHBIX
BOIIPOCOB BTOPOCTEIICHHBIMH );

— HepaluuOHaJIbHbIE METOABI PA0OTHI CO CIPABOYHOM U IPYTOM JIUTEPATYPOH;

— HEYMEHHUE pelIaTh 3a7a4u, BBITIOJIHATH 3aJaHus B 00IIIEM BU/IE.

3. Hexoueramu AABJIAIOTCA:
— HepalMoHaJIbHbIE MPUEMbI BEIYUCICHUN U TPeoOpa3oBaHuUi;
— HEOpEeXHOE BHITIOJIHCHUE 3aMUCEl, YUepTEeXKEH, cXxeM, rpaduKoB.
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7.3. OueHOYHBbIE CPeaCcTBA IS NPOBEeJeHHUs TeKYyLIeH aTTeCTAalu

Texymuit KOHTPOJIb MOXKET IPOBOAUTHCA B (hopMe:
— (poHTAIBHBIN OMPOC

— WHJIUBHUAYaAJbHBIN YCTHBIN OIPOC
— NUCHMEHHBI KOHTPOJb

— TECTUPOBAHME MO TEOPETUYECKOMY MaTEPHAITY
— TmpakTudeckas (JlabopaTopHas) paboTa

— 3ammura pedepara

— 3aIlMTa BBIIOJHEHHOT'O 33/IaHNUs,
— pa3paboTka nmpobsieMbl Kypca (ToKIam).

OI.[GHI/IBaHI/IG IIpn TeKymeﬁ aTTCCTallu

dopma Buanenns JInunble kauecTBa Tpivepst
aTTecTauuu 3nanus ymenis (HaBBIKH) CTyZEHTa OUEHOHUHBIX
CpEACTB

YcrHbiit CaMOCTOSITEJILHO | YMETh OIEPUPOBATH BJIAJIETh OueHka Bompocst
OIIpoC 10 dbopMynupoBaTh | NOHATHIMU: CTEIICHb METOAaMHU CIOCOOHOCTH MpUIararTcs
TeMaM u yncia, jorapudmM 4yucia; | AOKa3aTeNbCTB, | OMEPATUBHO U

AKTyaJIM3upoBaT YMCHUE BBIIIOJHATH aJIropyrMamMu Ka4€CTBCHHO

b npoOieMy, | BBIYMCICHHE 3HAUYCHUH U peLeHus OTBEYATh Ha

paccMaTpuBarh | MpeoOpa3zoBaHUs 3a]a4y; yMEHHE | MOCTaBJICHHBIE

€e BCeCTOPOHHE; | BBIPaKEHUH CO CTENEeHSIMHU | (GOPMYIHPOBAT | BOMPOCHI
Pedepar - YCTaHaBJIMBATh | U norapudmamuy, | b ornpeneneHus, | OmeHka Tewmsl
(moxan) CYIIECTBEHHBII | MpeoOpa3oBaHus JPOOHO- aKCHOMBI 1 CIOCOOHOCTH K pedeparon

IIpU3HAK WIK | palMOHAIbHbBIX TEOPEMBI, aHau3y (10K1a710B)

OCHOBaHHUS [JISl | BBIPAXKECHUH IPUMEHATH UX, | JTUTEPATYPHBIX HPUIIAraroTCcs

CpaBHEHHS, yMETh OIepHUPOBaThH MIPOBOJUTH HCTOYHHKOB

KIacCU(UKAIUY | TIOHATHIMU: JloKazaTesbHble | OneHka KonTponbHsr
KonTponsn | 00600menus; panvoHanbHas  (QyHKIMS, | PACCYXkIEHHUSA B | CIOCOOHOCTH e paboThI
as pabora - ONpENENATh | MOKa3aTeabHass (YHKIMSA, | XOIE PELICHUS | ONEPATUBHO M HPHIIATAI0TCS

Lenu CTeTeHHas ¢dyHKUM, 3ajay; Ka4eCTBEHHO

JACATCIBHOCTH, HOFapH(l)MH‘IeCKaSI BJIaACTHh peuiars

3a1aBaTh ¢byHKUUS, HaBBIKAMHU MOCTaBIIEHHBIE HA

napamMeTpsl U | TPUTOHOMETPUYECKHE yueOHo- NPAaKTHYECKUX

KpUTEpHU ux | QyHKIUH, oOpaTHbIe | McClIeloBaTeNb | paboTax 3aJaud U

JIOCTHIKEHHS; byHKIMY; yMeHue CKOH H apryMeHTHPOBaTh

- BBISIBIISITH | CTPOUTH rpaduKu MIPOEKTHOM pe3yJIbTAThI

3aKOHOMEPHOCTH | U3YUYCHHBIX q)yHKHHﬁ, ACATCIBbHOCTH,

U TIPOTHUBOPEYHS | MCIONBh30BaTh  rpaduku HaBBIKAMU

B NpU U3YyYEHHH IPOLECCOB | pa3peLIeHust

paccMaTpuBaeM | M 3aBUCHMOCTEH, Npu npodiem

BIX SIBJICHUSX; pEeLICHNH 3a4a4 U3 IPyTUX

- BHOCUTH | yUeOHBIX TPEIMETOB H

KOPPEKTHUBBl B | 3a]1a4 U3 PEaIbHON JKU3HHU;

JIEATENbHOCTD, BBIPaXKaTh (hopmynamu

OLICHNBATh 3aBUCHUMOCTHU MCXKIY

COOTBETCTBHE BEJIMYMHAMHU

pe3yIbTaTOB yMETh OTIepUPOBAThH

OCIIAM, IIOHATHUAMMU.
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OIICHUBAThH
PUCKH
MOCJIEACTBUN
JIeATEeILHOCTH;

- pa3BHUBAThH
KpeaTHBHOE
MBIIUICHAE TPH
perieHun
JKU3HEHHBIX
npobieM
KonTtpons
3HaHUI o
oTpeAeNeHHBIM
npooiieMam
KonTposb
3HAHUA
TEOPETUYECKUX
OCHOB
MaTeMaTHKH

palnuoHaIbHbIE,
UppaIrOHANBHBIC,
MOKa3aTeNbHEIC,
CTCTICHHEIC,
nmorapubMuIecKue,
TPUTOHOMETPUYCCKUE
YPaBHCHUS U HEPABCHCTBA,
WX CUCTEMBI

YMETB OIIEpUPOBATh
MOHATUSIMU:  CIIy4alHBIN
OIIBIT U cly4JaitHoe
coOBITHE, BEpPOSITHOCTD
CITy9aifHOTO COOBITHS;
YMETh BBIUUCIISTh
BEPOATHOCTH c
UCIIOJIb30BaHUEM
rpa)M4ecKuXx  METO/IOB;
MIPUMEHSATh (hopmybt
CIOXKEHHS W YMHOXKEHUSA
BEPOATHOCTEM,

KOMOWHATOpHBIE (AKTHI U
(hopMyNBI TIpH pelIeHUuH

3a/ay; OIICHUBATH
BEPOATHOCTH  PCaJIbHBIX
COOBITHH; 3HAKOMCTBO CO
CIy4alHbIMU
BEJIMYHMHAMY; YMCHHE
MIPUBOUTH MIPUMEPbI
MIPOSIBIICHUS 3aKOHa
0OJIBIIIX qrCcen B
MIPUPOJTHBIX u
0OIIIECTBEHHBIX SBICHUSIX
YMETh OTIEpUPOBATh
MOHSATUSAMHU: cpenHee
apupMeTHYEeCKOE,
Me[raHa, HauOoIbIlee u
HaUMCHbIIIEE  3HAYCHUS,
pasmax, yMEHHE
W3BIIEKATH,
WHTEPIPETHPOBATH
UHOpMAITHIO,
MIPEJICTABICHHYTO B
TaOIHUIIAX, Ha
quarpammax, — rpadukax,
OTpaXkalolllyl0  CBOMCTBa
pPEATBHBIX TPOIECCOB U
SIBIICHUH;  IPEICTaBJIAThH

UHQOPMAITUIO ¢ TIOMOIIBIO
Ta0MI, ®  JAWarpaM;
HCCIIEIOBATh
CTaTHCTUYECKHE JaHHBIC,
B TOM qucie c
NpUMEHEHUEM
rpadiIecCKuX METOJOB H
3JIEKTPOHHBIX CPEICTB
YMETH OIepUPOBaThH
TOHSITHSIMU: (yHKIWHS,
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HempepbIBHAS  (YHKITHUS,
NPOU3BOJIHAS,

nepBooOpa3Has,

OTIpE/ICICHHBIN HMHTETPa;
yMETh HAaXOJIUTh
POU3BO/IHbIC

3MIEMEHTAPHBIX  (DYHKITHH,
UCTIONB3YST  CIPABOYHBIC
MaTepualbl; HCCICI0BATh
B MPOCTEHINUX CIydasx

GyHKIIH Ha
MOHOTOHHOCTh, HAaXOJIIUTh
HauOOoIbIIIE u
HAUMCHBIIME  3HAYCHUS
GbyHKIHIT; CTPOUTH

rpadiku MHOTOWICHOB C
HCIOJIb30BaHUEM

amnmapara
MAaTeMaTHIECKOTO
aHaum3a; MIPUMEHSTh
MIPOU3BOIHYIO npu
peleHun 3a7a9 Ha
IBIDKEHUE; pemarb
MPAKTHKO-
OpPUCHTUPOBAHHBIC 3a7a4H
Ha HauOOJIbIIINE u

HAaUMCHBIIIE  3HAYCHHSI,
Ha HaxOXJCHUE IIyTH,
CKOPOCTH U YCKOPEHHS

IIpuMepHBbIe BONPOCHI AJIs1 YCTHOTO ONpPoca:

1 cemecTp

1. HartypaneHuble uncna. ApugmeTudeckue JeHCTBUS HaJl HATypaIbHBIMU
yuciamu. [Ipusnaku genumoctu. Haubomnpimmit o0t 1enureb.
Haumensblnee ob11ee KkpaTHoeE.

2. Panmonanphbie uncna. Apudmernyeckue neicTBU HaJ OOBIKHOBEHHBIMH U
JIECATUYHBIMU Ipo0siMuU. [IporieHTHI.

3. Uppammonaneueie uncina. JleiictButenpHbIe yncia. [IpaBuna aeiicTBuil Hax
JeUCTBUTEIBLHBIMU yncaaMu. CBONCTBA apuPMETHUUECKUX IEUCTBUN HAJl
JIEVUCTBUTEILHBIMH YHCIIAMH.

4. Bupapl anreOpandeckux BeIpaxxeHui. JlomycTUMbIe 3HAaUCHUSI TIEPEMEHHBIX.
OO6uacth onpenenenus aareopandeckoro Beipakenus. [lonstue
TOXJIECTBEHHOTO MPe0oOpa3oBaHus BeIpakeHUs. ToXIeCTBO.

5. llensie paunoHanbHbIe BbIpaxeHus. OTHOUIEHBI, MHOTOUYIEHBI U ONEpaliU
HaJl HUMU. DOpMyJIbl COKPAILIEHHOTO YMHOXEHHUS. Pa3nokeHrne MHOTO4JICHOB
Ha MPOCTBIE MHOXKUTEJIU.

6. poOHbie panmoHanbHBIC BRIpAKEHHS. Apu(METHUESCKIE NeHCTBUS
panMoHaNbHBIX ApoOei. [Ipeobpa3zoBaHue paliMOHATBHBIX BHIPAXKEHUM.
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7. YpaBHeHUsI: NTMHEWHbIE; KBaIpaTHbIC, YpaBHEHUS, COIepKaIlINe TEPEMEHHYIO
MO 3HaKOM MOJYJISl; palluOHAJIbHBIC; OMKBaIpaTHEIE.

8. HepaBenctBa: nuHeiHbIe; IpoOHO-TUHEIHBIC; HEPABEHCTBA BTOPOIl CTEIICHH,
HEPAaBEHCTBA C MOJYJISIMU; PELICHUE PAllMOHATBFHBIX HEPABEHCTB METOIOM
MPOMEXKYTKOB, TpauIeCcKOe pelIeHue HEPAaBEHCTB.

9. Cucremsbl ypaBHEHUH C IBYyMs IEpeMEHHbIMU. Pellienue cuctem aByx
ypaBHEHUH C IBYMsI IEPEMEHHBIMU: METOJOM IMOACTAHOBKH; METOJIOM
CJIOEHUS; METOJIOM BBEJICHHS HOBBIX MIEPEMEHHBIX; TpaduuecKoe perieHue.

10.JIuneitnas ¢pynkuusa. CoiicTBa, rpaduk.

11.®yuKus, onyuchIBaroIas o0paTHYIO NPONOPLHHUOHATBHYIO 3aBUCUMOCTb.
CoiicTBa, rpaduk.

12.KBaaparuynas ¢pyukuus. CBoicTBa, Tpaduk.

13.Axcuomsl ctepeomerpui. [Ipocreiime cnencTBus.

14 Tlepecekaromuecs, mapamuiedbHbIe U CKPEIIUBAIOIIUECS TPSIMBIE.

15.ITapanensHOCTh NPSMOM U TUIOCKOCTH. [lapanienbHOCTh ABYX MIOCKOCTEM.

16.Yron Mexay mpsMbIMH B IpocTpaHcTBe. [lepneHauKyIsipHbIe MpsMBbIE.
17.1lepneHANKYISIPHOCTh IPSIMOM U MJIOCKOCTH (ONpeesieHue, MpU3HaK,
CBOMCTBA).

18.IlepneHauKyIsip U HAKJIOHHASI.

19.Teopema o Tpex mepreHIuKyIspax.

20.I1epnieHAUKYISIPHOCTD JBYX IJIOCKOCTEH (OMpe/iesieHne, Npu3HaK, CBOMCTBO).

21.¥Yron Mexay NpsIMOi U TIIOCKOCTBIO. YTOJI MEXIY MIIOCKOCTSIMU. JIByrpaHHbIN
yTOJL

22 .PaccTosiHUSI MEXKIY TOUYKaMU, IPSIMBIMU U TJIOCKOCTSIMU.

23.BekxTopbl B IPOCTPAHCTBE.

24.0Onepanuu HaJ BEKTOPaMH B IIPOCTPAHCTBE.

25.Pa3nokeHre BEKTOpa Mo BYM M TPEM HEKOJUTMHEAPHBIM BEKTOPaM.

26.Kopenb N-o#i cTenenu u3 AeicTBUTENbHOTO yncia. CBONCTBA KOPHS N-0i
CTETICHH.

27 .UppatnmoHanbHble ypaBHEHU. METOIBI pemieHusl.

28.CrenenHas (yHKIus, €€ CBONCTBA U rpaduK.

29.1TokazarenpHast GyHKIMS, €€ CBOWCTBA U rpaduK.

30.Omnpenenenne gorapudma mojaoKUTEILHOTO YHUCIIa IO TAHHOMY OCHOBAHUIO.

31.CgoiicTBa norapudmos. Ilepexoa kK HOBOMY OCHOBaHHIO Jiorapudma.
JlorapudmupoBaHue ¥ MOTEHLUPOBAHHUE.

32.Jlorapudmuueckas GyHKIMs, €€ CBOMCTBA U TpaduK.

33.Metoapl penieHnst moKa3aTeIbHbIX YPAaBHEHU.

34.I1okazarenbHble HEPABEHCTRA.

35.Metoapl penieHust JorapuGMUUecKuX ypaBHEHUH.

36.JlorapudmMudeckre HepaBeHCTBA.

2 cemecTp
1. Tloustue yraa. U3smepenue yrinoB. OnpeneneHrue TPUroHOMETPUUECKUX
byHKIUH (Yepe3: eMMHUYHYIO0 OKPY>KHOCTD; MPOU3BOIBHYIO OKPYKHOCTB;
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IPSIMOYTOJIBHBIN TPEYTOJIBHUK).

2. Tpuronometrpuyeckue GyHKIIMH YUCIOBOTO apryMeHTa. 3HAKU

TPUTOHOMETPUUECKUX (PYHKIHH. YeTHOCTh M HEUETHOCTh. [IeproAniHOCTb.

CaoiicTea Qpynkuuu Y = SN X u eé rpadux.

CpoiicTBa pyHkiuu Y = COSX u e€ rpadux.

CpoiicTBa pynkiun Y =1gx u e€ rpaduxk.

CgoiicTBa pyHKIMH Y =CtgX u e€ rpaduk.

[Tpeobpa3zoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIUH.

CoOTHOIIIEHUSI MEXKTy TPUTOHOMETPUIECKUMH (DYHKIIUSAMH OJTHOTO

apryMeHTa.

9. ®@opMyJIbl: CIOKEHUS; JBOMHOTO apTyMEHTa; CYMMBI M Pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

10.®@opmMynbl IpUBEACHMUS.

11.dopmysl: mpeobpa3oBaHus MPOU3BENECHUS TPUTOHOMETPUUECKUX (PYHKINN B
CYMMY; TIOHUKEHUSI CTEIICHHU.

12.®opmyabl: OJIOBUHHOIO apTyMEHTA; BBIPAKEHUE TPUTOHOMETPUUECKUX
GbyHKIMI yepe3 TAaHTeHC MOJIOBUHHOTO apryMEHTa.

13.06parHble TpuroHoMeTprdeckue Gpynkiuu (Y = arcsin X,y =arccos X ), ux
CBOICTBa U TpaduKHu.

14.06parnsie Tpuronomerpudeckue Gynkun (Y = arctgx, y = arcctgx), nx

CBOICTBa U TpaduKHu.
15.11pocreiiiue TpPUrOHOMETPUUECKUE YpaBHEHHUs: SIN X =a; COSX=a.
16.IIpocreiimme TpuroHOMeTpUUECKre ypaBHenus: 1gX=a; ctgx=a.

17.3ameHa nepeMeHHbIX MPU PEIIEHUH TPUTOHOMETPUYECKUX YPAaBHEHU.

O~ OOk W

Pemenue TpUroHOMETpUYECKUX YPABHEHHUM MPUBEIEHUEM K OJHOU PyHKIUU
(c oqMHAKOBBIM apryMeHTOM). PellieHre TpUroHoMeTpuuecKX ypaBHEHU N
Buna f(x)=0c MOMONIBIO PasoKeHne Ha MHOKHTEIIH.

18.Pemienre oTHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUI TIEPBOM U BTOPOIA
CTEIICHH.

19.Pemenue npocTeHImX TPUTOHOMETPUUECKUX HEPABEHCTB.

20.beckoHevHast YucIoBas MOCaeA0BaTEILHOCTD. [Ipenen uncioBoi
NOCJIEIOBATEIBHOCTH.

21.Brruncnenue npeaena ¢pyukiun. [Ipupamienue aprymenTa u npupaieHme
byHKIIH.

22.HenpepwiBHOCTH PyHKITMU. TOukM pa3priBa GyHKIIUU.

23.ACUMMNTOTHI.

24.Cxopoctb u3menenus: Gyukuuu. [IponsBoaHasi.

25.®opmynsl quddepennrpoanus. [IpaBuna nuddepeHimpopanus.

26.11Ipon3BoHas ciaoxHoi ¢pyHKuuU. [IpumMepsl BEIYMCIICHUS TPOU3BOIHOM
CJIOBHOM (DYHKIIMH.

2(.du3nuecKuil U reOMETPUIECKUIN CMBICI MPOU3BOHOM.

28.Bo3pacranue u yobiBaHUE PYHKIUU. DKCTPEMYM (DYHKIIMH.

46



29.HauMeHnbIliee 1 HauOoJIbIlIee 3HAYEHUS (PYHKIIUH.

30.Bropas npousBoaHas. Hanpasnenue BoITyKI0CTH rpaduka GyHKiuuu. Touku
neperuoa.

31. Aaroput™m uccienoBanus PyHKIHUN ¢ TOMOIIBIO MPOU3BOAHOM U MIOCTPOCHHUE
rpaduka QyHKIHH.

32.Heomnpenenenuslit uaTerpain. OcHoBHBIE (JOPMYIIBI U IIpaBUIIA
MHTErpupoBaHusl. HemocpeacTBeHHOE HHTETPUPOBAHUE.

33.UuTerpupoBanre METOJ0OM 3aMEHBI IepeMeHHol. HTerpupoBanue no
qacTsM.

34.Onpenenennsbiii unTerpain. ®opmyna Hetotona-Jleitonuna. CoiicTBa
OTIPEJICTICHHOTO0 UHTETpaIa.

35.HemnocpencTBeHHOE BHIYUCIICHUE OMPEAEIEHHOTO HHTEerpasia. Beruncinenue
OIPEJENICHHOI0 HHTErpajla METOA0M 3aMEHBI IEPEMEHHOM.

36.Brruncnenue miomazaei 1 00beMOB C TOMOIIBIO ONPEIEICHHBIX HHTETPAJIOB.

37.I1pu3ma (HakJIOHHAS, TIpsiMasi, mpaBuiIbHast). [1nomans 60KOBOM U MOTHOMN
noBepXHOCTH. OOBEM.

38.[1apannenenunen, nupaMuaa, MpaBUIbHAS TUPaMU/A. Y CeUueHHAs MHUpaMuUa.
[Tnomaas 60KOBOM U MOJIHON MOBEPXHOCTU. OOBEM.

39.I1paBuiibHBIE MHOTOTPAHHUKH: TETPAdp (UETHIPEXTPAHHUK), TEKCAdAP
(LIeCTUrpaHHMK) WK KyO, OKTasip (BOCBMUTPAHHUK ), KKOCASP
(IBaaIaTUTpaHHUK), TOJACKadIp (IBEHAIIIATUTPAHHUK ).

40.1umunap. [nomans 60K0BOM U MOTHOW MOBEpXHOCTU. OOBEM.

41.Konyc. Yceuennslii konyc. [lnomaas 60koBOM U MOJHON MOBEPXHOCTH.
O0bem.

42 11lap u cepa. [Tnomans moBepxHocTu. OOBEM.

43.Knaccudukarus COOBITHIA.

44 Knaccuueckoe ornpeaeneHue BeposiTHocTH. CTaTUCTUYECKOE ONpeIeTIeHUE
BEpOSITHOCTU. ['eoMeTpryeckoe onpeeseHne BepOsSITHOCTH.

45.9neMeHThl KOMOMHATOPUKH.

46.[leiicTBus Hall COOBITUAMU. Teopema CIOKEHUST BEPOATHOCTEH.

47.Y crnoBHas BEpOSTHOCTh COOBITHS. TeopemMa yMHOXKEHHUSI BEPOSITHOCTEN.
HeszaBucumebie coObITHS.

48.TloHsTHE CTydaliHON BETUYHHBI. 3aKOH paCIpeAe/ICHUs TUCKPETHON
CIIy4allHOM BEJIMYMHBL.

49.MaremaTruecKkue onepaiuy Hajl CIIy4YaiHbIMUA BEJIMYUHAMU.

50.YwucnoBbie XapaKTepUCTUKH TUCKPETHBIX CITyYallHBIX BEJIMUWH (CpeHee
apumeTrnyeckoe, Mosia, MEIMaHa, pa3Max).
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IIpyMepHBbIEe KOHTPOJIbHBIC Pa0OTHI:
Konrpoabnast padora Ne 1.
3agaHus BXOJHOTO KOHTPOJIS
Bapuant 1

Oo0s3aTebHAA YACTH

3aoanun 1-4 ouenusarwomca ¢ 1 oann. Ilpu pewenuu mux 3a0anHuil
3anuuiume nPAsUIbLHBLI ONEEN U3 Uembvlpex nPeoa0IHCEHHbBIX.

1 | Packpoiite GOpMyITy COKpaIIEHHOTO A) a’-2ab+b  B) (a — b)(a + b)
2 2
ywnowerna a’-b B) al+2b-b 1) (a—b)a-b)
2 | [Inomaap TpeyrodbHUKA BEIYUCIISICTCS 110 A) S=ab ) S= la b
hopmye 2
B) S=2a-b I S=%a'b
3 Kakoe U3 ciaeayronmx ducen 3akimodeHo mexay | A) 0,4 B) 05
yucjaaMud — H > ? B) 06 ) 07
7 8
4 | lansl rpaduxu Gyukimii. Kakas popmyna cooTBeTCTByeT A 1 6
rpaduKy mox HoMepom 3? ) ¥v= 2 X=
1) \ 2) ‘ 3) \ b) y= x? —8x=11
9
B) y=--
. : L X
° o : 9 - I y=x+5

3aoanua 5-8 ouenusaromca 6 2 oanna. Ilpu pewenuu ’mux 3a0anuii
3anuuiume xX00 peuwleHus U noJIy4eHHblil Onmeen.

5. Beruucnure 1+E

2 5
6. Pemute ypaBHeHue x°—7x+10=0. Eciu ypaBHeHHE nMeeT Ooiee OHOTO KOPHS,
B OTBET 3aIHUIINTE MEHBIINNA U3 KOPHEM.
7. st peMonTa TpeOyeTcs 57 pynoHoB 06oeB. Kakoe HauMeHbIIIee KOJIMYECTBO
nadyex 000WHOTO KJiesl HY>KHO JISl TAKOTO PEMOHTA, ecli | madka Kjest paccunTaHa
Ha 5 pyJIOHOB?
8. Bricora BH napamnenorpamma ABCD nenu ero cropony AD Ha otpe3ku AH =2
n HD =32. Ilnaronans napauiesorpamma BD =40. Halitu mmomans
napasuiesiorpamma.
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JIOHOJIHHTC.]ILH&H 4acTb

3aoanue 9 ouenusaemca ¢ 3 oanna. Ilpu pewenuu mo2o 3ad0anusn 3anuuiume
X00 peuienus, 000CHOGAHUE peuieHUs U NOJIYYEHHbLIL OMmeEem.

9. Pr10010B NpOILIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSIHUE BBEPX MO
TEUEHUIO PEKH, 3aTEM OPOCHII IKOPh, 2 Yaca JOBUJ PbIOY M BEPHYJICS 0OpaTHO Yepe3
5 yacoB oT Hayaja nyrtemecTBus. Ha kakoe paccTossHUE OT MPUCTAHU OH OTILIBLI,
€CJIM CKOPOCTh T€UCHUS PEKH paBHA 2 xm/u, a COOCTBEHHAs! CKOPOCTh JOJKHU 6 wm/u?
OTBeTHI:

Homep 1 2 3 4 5 6 7 8 9

3amgaHus

OtBer b b B A 2,7 2 12 816 8
Bapuanr 2

Oo0a3aTebHAA YACTh

3aoanua 1-4 ouenusarwomca 6 1 oann. Ilpu pewenuu ’3mux 3a0anuil
3anuuwiume nPAGUILHBLIL OMEEm U3 uemoipex nPeonoIHceHHbIX.

1 | Packpoiite hopmyity COKpaIieHHOTO A) (a - b)(az +ab+ bz) B) ( - bxa + bz)
3 3
YMHOXEHHUS a” —b B) (a _ b)(a2 _ab+ bz) T ( _p? Xa b
2 | ®opmyna CYMMBI [IEPBBIX N 4YICHOB A) S=a+dn ) S= 1 a, +dn
apu(pMeTHUeCKON Iporpeccuu 2
B) S:(a1+an)n 1—*) S:(a1+an)
2 2
3 | Kakoe u3 cnenyronux uncen 3akiaoueHo | A) 11 b) 12
MEXy YHCIaMu 12 U 19, ? B) 13 r 14
11 17
4 | Nansl rpaduku ¢pynkuuit. Kakas popmyna cooTBeTCTBYET 1
A) y==x-6
rpaduky noa Homepom 3?
) ‘ 2) \ 3) \ B) y=x"-8x=11
9
B =——
: : L ) X
0 1 o[ 1 ol 1 r) y =X+ 5

3aoanua 5-8 ouenusaromca ¢ 2 oanna. Ilpu pewenuu ’mux 3a0anuii
3anuwiume xX00 peuwleHus u noJIy4eHHblil Oneen.
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5. Beruucinure E—ﬂ

20 5
6. Pemmure ypaBuenne 7x°-22x+3=0. Eciu ypaBHeHHEe uMeeT 0oJiee OHOTO
KOpPHSI, B OTBET 3alUIIUTE OOJIBIINI U3 KOPHEH.
7. TpoTyapHas mimTKa pasmepoM 1M Ha 1M nmpojiaercs B yakoBKe 1O 8 IITYK.
CKOJIBKO yIIaKOBOK IOTPEOYETCS KyIIUTh, YTOOBI BBUIOKUTH IJIMTKOM TUIOIIAIKY
pazmepom 20M Ha 6M, TPU JOPOKKH pasMepoM 6M Ha 3M U OJHY JOPOXKKY 7M Ha 2M?
8. CtopoHsbl napaienorpamma paBubl 32 u 64. BeicoTa, omnyliieHHast Ha IEPBYIO
CTOpPOHY, paBHa 48. HailauTe BbICOTY, ONMYIIEHHYIO Ha BTOPYIO CTOPOHY

napauiesorpaMmma.
JlonmosiHUTEILHAS YACTh

3aoanue 9 ouenusaemcs ¢ 3 oanna. Ilpu pewenuu 3moz2o 3a0anusn 3anuuiume
X00 peutenus, 000CHOGAHUE peuleHUs U NOJIYYEHHbLIL OMEem.

9. Temtoxoa MPOXOIUT IO TEUEHUIO PEKH JI0 MMyHKTa Ha3HadeHus 70 KM U mociie
CTOSTHKM BO3BPAILIAETCS B IIYHKT OTIpaBiIeHUs. Halaure CKOpOCTh Teuebus peku,
€CJIM CKOPOCTh TEIJI0XO0/a B HETIOJIBMXKHOM BoJie paBHa 18 km/4, cTosiHKA IIuTcs 4
yaca, a B IIYHKT OTIIPABJIEHUS TEILIOXO/ BO3BpalaeTcs yepe3 12 gacos nocie
OTIUIBITUSA U3 HETO.

OTBETHL:

Howmep 1 2 3 4 5 6 7 8 9
3aganus

OTtBeT A B A A -0,15 3 24 24 3

KourpouabHas padora Ne2
no teme «lIpsamMble 1 MIockocTH B nmpocTpaHcTBe. KoopauHaThl M BEeKTOpPHI B
NPOCTPAHCTBE)

Bapuanr 1
1. Yepes konen 4 otpe3ka AB npoBeieHa IMI0cKocTh. Yepe3 konel B u Touky C
ATOTO OTpe3Ka NPOBEACHBI MAPAIIIEIbHBIE TPSIMbIE, IEPECEKAIOLINE IITIOCKOCTh

B Toukax B; u C1. Haiigure mmny otpeska BBy, ecim CC, =15Cum
AC:CC, =2:3.

2. Ilpsmeie AB, AC u AD nonapso nepneHaukyspubl. Haittu otpe3ok CD, ecnu:
AB =3cm, BC=7cu, AD=15Cwm,

3. U3 Touek 4 u B, nexxanux B ABYX NEPIEHANKYIISIPHBIX MIIOCKOCTSAX, OMYIIEHBI

nepneHaukysipel AC u BD Ha npsimytro nepecedenust miockocreid. Haiinure
nnuny orpeska AB. Ecim: AC=6m, BD =7m, CD=06mMm.
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4. Tloctpoiite Touxn A(2; 3; 4), B(4; —2; -3), c(-3, 5, —2), D(6; 0; 8).

5. Haiigure nepumeTp TpeyroyibHUKA, 00pa30BaHHOTO BEKTOPaMHU AB : BC CTA,
eCcITH A(8; 0; 6), B(8; —4; 6), C(6; -2, 5).

6. JlaHbl BEpUIMHBI TPEYTOJIbHUKA A(—l; 4; 1), B(3; 4; —2), C(5; 2, — ) Haiitu
KOCHHYC yriia B.

Bapuanr 2

1. Yepes konen 4 oTpe3ka AB mpoBejieHa MI0cKocTh. Yepes konel B u Touky C
ATOTO OTpE3Ka MPOBEACHBI MAPAIIIEIbHBIE MPSIMbIE, IEPECEKAIOIINE TIOCKOCTh
B Toukax Bi u C1. HalinuTe mnmny orpeska BBi, ecmm AB =6Cwm,
AC:CC =25,

2. Ilpsmeie AB, AC u AD nonapso nepnenaukyispubl. Haittu otpe3zok CD, ecinu:
BD =9cm, BC =16cu, AD=5Cum.

3. U3 Touek 4 u B, nexanux B IByX MEPIECHIUKYIISIPHBIX TUIOCKOCTSX, OMYIICHBI
nepneHaukysapsl AC u BD Ha npsamyto nepeceyeHus miockocrein. Halioure
nnuny orpeska AB. Ecom: AC =3m, BD =4m, CD=12um.

4. Tloctpoiire rouxu A(-2; 3; —4), B(3; 2; -5), C(-6; 2; 3), D(1; 5; 0).

5. Haiinure nepumeTp TpeyroibHUKA, 00Pa30BaHHOIO BEKTOpaMuU AE, BC u CTA,
ecmn A7; —4; 5), B(-1; 8 —2), C(-12; -1, 6).

6. [laHbl BEpIIMHEI TPEYTOIHHUKA A(l; 1 5), B(— 2; 0; 7), C(—3; —2; 5), Haittu
kocunyc yria C.

KourpouabHas padora Ne3
no teme «Crenenu u kopHu. CTeneHHas, MoOKa3areJbHass U JorapupMuieckas

GyHkum»

Bapuanr 1
1. BemmonauTe neicTBUA
) 2a°x* 6ay’ by | 5) 4a5x3y:8a6x3y4.
3p%y* Sbx* a?x*’ 5b%cz* * 3bc’z’
2. YnpocTure BbIpaXKEHHE
a) 42ab’®-4/16a%°; 6) Ya33a Y22’ .

3. Brruuciure

g4
6) 36%°71°%Y°. Ly To6aigs -

9

a) 103—2Ig5 .

b

r) 2log 015(\/5 +1)— Iogof,(\@ + 2).

4. Pewmnre ypaBHEHUS:
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2x?

a) 2%42.2°-80=0; 6) (L]° 4.8+
8

B) Iog3x—loggx+logglx:%; r) log;x—4log,x+3=0.
5. Pemure HEpaBEHCTBO:
a) (%) <é 6) 7° <1, B) log,(x—3)>0.

6. IToctpouts rpaduk GyHKIMM:

a) y=[%jx+3—l; 6) y=log,(x—4).

Bapuanr 2

1. BrmmosHuTe NeUCTBUA

2) 4a’b* 15bc’® 2cd 6) 2a’’c*  4a’b’c®
5c'd® 8a°d? 3ad’ 3Cy*z® Xyt

2. YIOpoCTHTE BBIPAXKCHHE

a) Yab’c -Yab'c b’ ; 6) ¥a°a* .

3. Brruuciure

. 5) 49%%%Z oy ToTeigs

r) IogS(3J§+J§)+ IogS(S\/§—x/_).

4. Pemure ypaBHEHHE:
a) 72X—6'7X+5=O; 6) 2xx+2 _4\/_ 4x

lg4
a) 103|9271 . g

B) Iogsx+loggx+logz7x:%; r) log;x+2log,x—8=0,
5. Pemure HEPaBEHCTBO:

X+1
2) @ L e 2 <ty w) by x-3)<t.

6. Iloctpouts rpaduk GhyHKIINN:

a) y=@x_+2; 6) y=log,(x+3).
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Kontpoabnas padora Ned
1o teMe «OCHOBBI TPUTOHOMeTpHUH. TpUroHOMeTpHYECKHEe PYHKIIMHY

BapuanT 1
sin 205° - c0s 275°
tg200° - ctgl05°

1. Omnpenenuthb 3HAK BBHIPAKEHUS

. 12 Vd
2. BplunciauTh 3HaUE€HUS COSa, tgar U ctga, €CIM sma=E, ae E; 7.

3. Beramcaure sin (— 13—”) + 00517—” +1g 227 _ ctg 3z
6 3 3 4
4. Pewmnre ypaBHEHHE:
1) sinx=%; 2) ctgx=—/3; 3) cos®*x—cosx—2=0;
4) sin?x—10sin x-cosx +21cos’x=0.
5. Pemnre HEpaBEHCTBO
1) sinx>%; 2) cosx<—%; 3) tgx>§; 4) ctgx<1.
Bapuanr 2

cos175° - ctg300°

1. OnpenenuTh 3HAK BBIPAKECHUS — )
sin 297° - tg135°

2. BpruuciauTh 3HaU€HUS COSar, tgar M ctga, eciu sin o =-0,3, ae(%z; zyzj.

4

477[) 21 [ 237rj_ct 197
-

3. Beruucaure sin (— = )" tg s tg

4. Pemure ypaBHEHHE:

1) cosx=—§; 2) ctgx:?; 3) 6sin®x—5sin x+1=0;

4) sin?x—6sin x-cosx+5c0s*x=0.

5. Pemnre HEpaBEHCTBO

1) sinx<—%; 2) cosx>§; 3) tgx<-1; 4) ctgx>+/3.

Kounrpoabnas padora NeS
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no teMe «Havajma MareMaTH4eCKOro aHAJIM3a»

BapuanT 1
1. Boeluucnute npeaenbl:
2 2 .
1) lim X 2+1Ox+25; 2) i 3); 4x+1; 3) lim X _cos3x.
x>-5 X°+3x-10 xow X +5X—2 x=>0 SN 6X

2. Beruucnure npou3BoaHyto f'(X) mpu JaHHOM 3HAYEHWH apTyMEHTA X:
1) f(x)=4x>-3x*-x-1, npu x=-1;
2) f(x)=(2x¢ 1) +1), mpu  x=1;

_qin 2 _"
3) f(x)=sin?2x, mpu x =

o 1, 1.,
3. HaI/IIIHTC HauOoJIbIIIee U HAaUMEHBIIICEe 3HAUCHHUE (1)YHKHI/II/I y= EX —§X B

3aJ1aHHOM TIPOMEIKYTKE X € [L 3].
4. Uccnenyiite GYHKIUIO HAa SKCTPEMYM Y = 2X° —9x* +12x 8.
5. Haiimure Toukm nepernda KpuBoit y = x* —8x® +18x° —48x +31.
6. BpIuuciuTe UHTErpa:

¢ dx ., iy _ F o dx
1) 1_/[2?, 2) _([sm xdx; 3) J[E —

Bapuanr 2
1. Bpruucaure mpeaenbl:
2 2 ;
1) lim 2X° —5X 32; 2) fim 22( x+4; 3) fim sin 5x .
x>3 —15—4x + 3x xon X°+2X—3 x=0 X COS 2X

2. Brrumcnure npous3BoAHyo f/(X) Impu gJaHHOM 3HAYEHHMHU apTyMEHTA X
1) f(x)=3x*-2x*+4x-1, mpu x=-1;
2) F(x)=(x+x?)x? 1), npu  x=-1;

3) f(x)=cos*2x, mpu x=%.

3. Haiiaute HanbobIiee W HAUMEHbBIIEE 3HaYeHUE QYHKIMH Y = —X> +9x* — 24X +10
B 3aJJaHHOM IIPOMEXKYTKE X € [0; 3].

4. Uccnenyiite GyHKIUIO HAa SKCTPEMYM Y = 2X° —3x° —12x +8.

5. Haiiaute Toukn nepernba KpuBoii Yy = x* —6x° +12x*-10.

6. Bpruncinure uHTETrpa:
1/2 dX nl4d

1) J‘7 2) Icosxdx; 3)} ox

= .
1/3 —zl4 9-x

Kountpoabnasi padora Ne6
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o TeEME ((MHOFOFpaHHI/IKI/I 1 TeJIa BpaleHus»

Bapuant 1
1. Haitgure nuaroHany npsMoyroJIbHOTO NapajuleIeIUIe a 0 TPEM €ro
usmepenusm 1, 2, 2.
2. OcHOBaHME MUPAMHUJIBI — IPAMOYTOJIbHBIN TPEYTOIBHUK C KaTeTaMu 6 cv U 8 cm.
Bce nByrpaHHble yIuibl IpU OCHOBAaHUM NUpamMuabl paBHbl 60°. Haliaure BeICOTY
NUPAMU/IBL.
3. Bricora konyca 12 cM, o6pa3yromas 13 cM. Haiigure miomaas moTHOM
IOBEPXHOCTU M 00bEM KOHYCA.
4. Haiinure nentp u paguyc R chepbl x* —6x+y* +8y+2°—4z2+4=0.
5.Hanaure paccTositHue OT TOUYKH A(6; -3; —2) 1o chepsl, 3aJaHHON ypaBHEHUEM
x> +y+122=9.

Bapuanr 2
1. HalimuTe nuaroHany npsiMOyroabHOTO HapajlIeNIeIIUIIE A IO TPEM €ro
U3MepeHusm 6, 6, 7.
2. OcHOBaHME MTUPAMHUJIBI — IPSIMOYTOJIBHBIA TPEYTOIBHUK C KATETOM S5 cM U
runoreny3on 13 cm. Bee nByrpaHHbIE yriiel IpU OCHOBAHUM NIMPaMUIbl paBHbI 60°.
Haiinure BbICOTY IUpaMHIBL.
3. Bricota konyca 6 cm, oopa3zyromas 10 cM. Haiinure miomaas moigHou
MOBEPXHOCTU U 00BEM KOHYCA.
4. Haiigure nentp u paguyc R chepsr x* —2x+y> —4y+2°+2z-10=0.
5.Haiaure paccTostHuE OT TOUKH A(— 1 2 2) 10 cepbl, 3aJaHHON ypaBHEHHUEM
X +y+2°=25.

Kontpoabnasi padora Ne7
10 TeMe «JJIeMEeHThI TCOPHH BEPOSTHOCTEH M MATEMATHYECKOM CTATHCTUKI)

Bapuanr 1
1. bpotiieHs! 1Be UrpajibHbIe KOCTU. HailTH BEPOATHOCTH TOTO, YTO CyMMa OYKOB Ha
BBITIABIIIUX TPaHSAX — HEYETHAs, MPUYEM Ha TPAHU XOTs ObI OHOM U3 KOCTEH
MOSIBUTCS TPOMKA.
2. BeposTHOCTB TOTO, UTO CTYJIEHT CAACT MepBbIi dk3aMeH, paBHa 0,9; BTopoii — 0,9;
tpetuii — 0,8. Hailaure BEpOSITHOCTh TOTO, YTO CTYACHT CAACT TOJBKO 2-1 SK3aMEH.
3. B exe padotaer 10 myxuuH u 5 xxeHuyH. [lo TabenbHBIM HOMEpaM Hay1avuy
oToOpaHsbI IATh YeaoBek. HaiiauTe BeposSTHOCTh TOTO, YTO Cpeid OTOOPAHHBIX JIMI]
OKaXXyTCSI TPH KEHITUHBI.
4. Ha ocHOBaHWY JaHHBIX TAOJIUIIBI IPEJICTABHTE B BUE CTOJI0YATON M KPYTOBOM
JarpaMMBbl pacpeielIeHue HEKOTOPOro mpu3Haka X.

x| 1 [ 2 T 3 T 4 T s
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'w]|] o1 | o3 | 03 | 01 | 02 |
5. ITocTpoitTe MOIUTOH YaCTOT U MOJUTOH OTHOCHUTENBHBIX YaCTOT HEKOTOPOTO
npu3Haka X, pacnpeeeHue KOTOPOro MPEJACTaBICHO B TA0JUIIE:
X 1 3 5 7 9
M 3 0 5 7 5

6. Halimute pazmax, MOy, MeIuaHy U cpefHee 3HaueHUE BEIOOPKH, 3aJaHHOM
TaOIMIIeH pacrpeiesieHrs 3HaUeHU BeJIMYUHBI X 110 4aCTOTaM:
X -1 3 4 o) /
M 2 3 4 4 1
[TocTpoliTe NONUTOH YaCTOT 3HAYEHUW BETUYMHBI X. YKAXKUTE HA PUCYHKE pa3Max,
MOy U MEANAaHy 3aJJaHHOM COBOKYIHOCTH JIAHHBIX.

Bapuanr 2
1. Bpomiensl ABe UrpanbHble KOCTH. HaliTH BEPOSITHOCTD TOTO, YTO CyMMa OYKOB Ha
BBINABIINX I'PaHIX — HEUETHAs!, IPUYEM Ha TpaHU XOTsI Obl OHOM U3 KOCTEN
NOSIBUTCA MATEPKA.
2. BeposaTHOCTB TOTO, YTO CTYACHT CIACT MEPBBIN 3k3aMeH, paBHa 0,9; Bropoii — 0,9;
tpetuid — 0,8. Haliaure BEpOATHOCTH TOTO, YTO CTYJAEHT CAACT TOJIBKO 3-i dK3aMEH.
3. B rpymmie 12 cTyneHTOB, cpean KOTOPBIX 8 OTIIMYHUKOB. [10 cniucKy Haymauy
otoOpaHnbl 9 ctyaeHToB. Haiiiure BeposITHOCTh TOTO, YTO CPEU OTOOPAHHBIX
CTYJIEHTOB TISITh OTJINYHUKOB.
4. Ha ocHOBaHWY JaHHBIX TAOJUIIBI IPEJICTABHTE B BUJE CTOI0YATON U KPYTOBOM
JarpaMMbl pacripee’IeHue HEKOTOPOTo Npu3HakKa X.

X 1 2 3 4 5

W 0,3 0,3 0,2 0,1 0,1
5. ITocTpoiiTe MOIUTOH YaCTOT U MOJIUTOH OTHOCUTEIBHBIX YACTOT HEKOTOPOTO
npu3Haka X, pacnpeeaeHue KOTOPOro MPeACTaBICHO B TAOJUIIE:

X 11 12 13 14 15 16

M 6 5 2 3 1 3

6. Haitnure pasmax, Mo1ly, MeIMaHy U CpefHee 3HaueHue BHIOOPKH, 3aJaHHON
TaOIUIeH pacipeeaeHUs 3HAUCHUH BEJIMYMHBI X 110 9aCTOTaM:
X 2 3 4 5
M 3 4 1 3
[TocTporiTe NOJMIOH YaCTOT 3HAYEHUN BEIUYMHBI X. YKaKUTE Ha pUCYHKE pa3Max,
MOJY U MEANaHy 3aJaHHOM COBOKYITHOCTH JTAHHBIX.
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1.4, OneHovHbIE cpeacrsa 1Jisi MPpOBEACHUSA HpOMe)I(yTOqHOﬁ arTrecranuu

HpOMC)KVTOLIHaSI AaTTCCTAls

IIpumep
®dopma bl
aTTecTany | 3HaHUS YMmenus lusnre Katectsa OIICHOYH
u CTyJIeHTa X

CpEIICTB
Ox3amen | Obmue pEe3yNbTaThl | CAMOCTOATEIHHO Bompocsr

OCBOCHUSI IUCITUTUIUHBI (hopMyIIMpoBaTh u u
aKTyaJIN3UpPOBATh OMIIeTHI
mpoOiieMy, paccMaTpUBaTh rpuara
e¢ BCECTOPOHHE; I0TCS

Ox3amen | OOmume pe3ynbTaThI | - YCTaHABIIUBATh Bormpocsr

OCBOCHUS TUCIIUTUTHHBI CyIIIECTBEHHBII MIPU3HAK u
W OCHOBaHUS TS OmIeTHI
CpPaBHEHUS, KJacCU(PUKAIIMU TpuJIara
0000111eHHS; 0TCH
- OTIpECTISTh Lenu
JIESATSIILHOCTH, 3aJ1aBaTh
napaMeTpel U Kputepuu ux | OcBoeHHE o0mmx

JOCTHKEHHUS;
- BBISIBIISITD
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B
paccMaTpUBaeMbIX
SIBJICHUSIX;

- BHOCUTb KOPPEKTUBBHI B
JesITeIbHOCTh,  OLICHUBATh
COOTBETCTBHE PE3YJIBTATOB

[EISIM, OIIEHWBAaTh PHUCKHU
HOCIEACTBUI
JIeSITeJIbHOCTH,
- pa3BUBaTh KpEaTUBHOE

MBILUICHUE TP PELICHUH
JKU3HEHHBIX ITPOOJIeM

Kontpone  3manmii 1o
OIpeIeJIeHHBIM ITpobaeMam

KOHTpOHL 3HaHUA
TCOPECTUUCCKUX OCHOB
MaTeMaTHKN

FpaMOTHO n3jaratb

TEOPETUUECKUI Marepuan u
YMEJIO MPUMEHATh €r0 IpH
peLieHun PaKTUYECKUX
3a1a4

PE3yIIbTaTOB OCBOCHHUSI:
- B 4YacTU TpPYAOBOTO
BOCITUTAHUS;

- OBIIAJICHHE
YHUBEPCaTHHBIMU
Y4eOHBIMHU
IMO3HABaTEIIbHBIMU
JIIEHCTBUSAMMU,

- OBJIaJICHHE
YHUBEPCATbHBIMU
y4eOHBIMU
MMOKa3aTeIbHBIMU
JIEUCTBUAMH

7.4.1. TllpumepHbIe BONPOCHI 1JIsl MPOBEIEeHUS TPOMEKYTOYHOM aTTecTalun

1 cemecTp
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1. HatypanbHble uncna. Apupmerndyeckue AeCTBUS HaJl HATYypalbHBIMH YUCIAMHU.

[Ipu3HaKu IEIMMOCTH.

2. HawmOGonpmmuii o6muii aenurens. HanMenbiee obiee kpaTHOE.

3. Panmonanpubie uncna. Apudmernyeckue neicTBU HaJ OOBIKHOBEHHBIMH U
JECATUUHBIME Ipo0siMu. [Ipo1ieHThI.

4. WppauuonanbHble uncia. JleiicTButenbHble yncia. [IpaBuna aeiictBuil Haj
JNEeUCTBUTEIbHBIMU yncaaMu. CBONCTBA apuPMETUUECKUX ICUCTBUIA HAJl
JEWCTBUTEIbHBIMU YUCIAMU.

5. Buapl anrebpandeckux BoipakeHUH. JlomycTrMble 3HaU€HUS TEPEMEHHBIX.
O6nactp onpeneneHus aareOpanyeckoro BeipaxkeHus. [IoHsTHE TOXKIECTBEHHOTO
npeoOpa3oBaHus BeIpaxkeHUs. ToxXAECTBO.

6. Llenbie panroHanbHbIe BhIpakeHHs. OTHOWICHBI, MHOTOUJICHBI U OTIEPAIIMH HAJl
HUMU.

7. ®opMyJibl COKPALIEHHOTO YMHOXEHUS. Pa3okeHne MHOTrO4JIEHOB Ha MPOCThIE
MHOHUTEJIN.

8. JlpoOHble parmoHanbHbIe BEIpaXeHU. ApupMETHIECKHE TEHCTBUS
palMoHaNbHbBIX ApoOel. [IpeoOpa3zoBaHue pallMOHAIBHBIX BHIPAXKEHUH.

9. VYpaBHeHHMs: JUHEHHbIC; KBapaTHbIC, OMKBAIpaTHBIC.

10.YpaBHeHus1, cofepKaline MepeMeHHyI0 01 3HAKOM MOTYJIS.
11. PannoHasnbHbIC ypaBHEHHUS.

12.HepaBeHcTBa: nuHEHHBIC, IPOOHO-ITMHEHHbIE.

13.HepaBeHcTBa BTOPOI CTETICHH.

14.HepaBeHcTBa ¢ MOAYJISIMHU.

15.Pemienue panrioHaIbHBIX HEPABEHCTB METOJIOM MPOMEKYTKOB.

16.I"paduaeckoe pemieHrne HEPaBEHCTB.

17.Cuctembl ypaBHEHHH ¢ IByMs MEPEMEHHBIMU. MeTOo1 I0JICTAHOBKH, METOJ
CIIO>KCHUSL.

18.Cuctembl ypaBHEHUH C IByMS TIepeMeHHBIMHA. MeTo 1 BBEZCHHSI HOBBIX
NEPEMEHHBIX, TpaUueCcKOoe peIICHHE.

19.JIuneiinas ¢pynkius. CBoiicTBa, rpaduk.

20.OyHK1MSI, OMUCHIBAIOIIAs 00PATHYIO MPOMOPIIMOHATIEHYIO 3aBUCUMOCT.
CoiicTBa, rpaduk.

21.KBangparuunas gyskiusi. CBoicTBa, rpaduk.

22.Axcuombl crepeometpun. [Ipocrerinue ciencrBus.

23.Ilepecekaroruecs, mapajijieIbHBIC U CKPEITUBAIOIINECS MPSMBIE.

24 TTapamiensHOCTh IPSIMOM U TIOCKOCTH. [lapannensHOCTh IBYX ITOCKOCTEH.

25.YT101 MeXIy NpsIMbIMU B IpOcTpaHcTBe. [leprienaAnKynspHbie TpsMbIE.

26.IleprieHquKyISIPHOCTD MPSMOM U TUIOCKOCTH (OMpe/eieHre, MPU3HAK, CBOMCTBA).

27 IleprieHQUKYISIp U HAKJIOHHAS.

28.Teopema o Tpex nmeprneHANKYIIpax.

29.IleprieHqUKYISIPHOCTD ABYX IJIOCKOCTEH (OmpenesieHre, Npu3Hak, CBOMCTBO).

30.¥Yron Mexay NpsiMOi U MIIOCKOCTHIO. YTOJI MEXAY MJIOCKOCTIMU. J{ByrpaHHbIN
yTOJL

31.PaccTostHUsI MEXKIY TOUYKaMHU, IPSIMBIMU U TFIOCKOCTSIMH.
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32.Bekrtopsl B ipocTtpancTBe. Oniepaiiuu HaJ BEKTOPAMH B POCTPAHCTBE.

33.Pa3noxkeHre BEKTOpa Mo IBYM U TPEM HEKOJUTMHEAPHBIM BEKTOPAM.

34.Kopenb N-0#i cTeneHu U3 AeiCTBUTENbHOTO yncia. CBONCTBA KOPHS N-0i
CTETICHH.

35.UppatmonansHbie ypaBHEHUS. MeTOIbI pelieHusl.

36.Crenennas (pyHKIus, €€ CBONCTBA U rpadUK.

37.IlokazarenpHast PyHKINS, €€ CBOWCTBA U TpaduK.

38.0Omnpenenenue gorapudma mojaoKUTEILHOTO YUCia M0 TJAHHOMY OCHOBAHHUIO.

39.CaoiicTBa norapudmos. [lepexoa kK HOBOMY OCHOBAaHHIO Jiorapudma.

40.JIorapudmudeckas GpyHKIMS, €€ CBOWCTBA U TpaduK.

41.Metojsl penieHus NoKa3aTeabHbIX YpaBHEHUM.

42.TTokazaTenbHbIC HEPABEHCTBA.

43.MeTtojbl perieHus JJorapuMIUIecKux ypaBHEHU.

44 Jlorapumuueckue HepaBeHCTBA.

2 cemecTp

1. Ionstue yrna. Usmepenue yrios. OnpeaesneHne TpUroHOMETPHUECKUX
GyHKUMN (Yepe3: eAMHUYHYIO0 OKPY>KHOCTB; IPOU3BOJIBHYIO OKPYKHOCTb;
PSIMOYTOJIBHBIN TPEYTOJIBHUK).

2. Tpuronometrpuyeckue GyHKIIMH YUCIOBOTO apryMeHTa. 3HAKU

TPUTOHOMETPUUECKUX (PYHKIIHI.

YeTHOCTh U HEYETHOCTh TPUTOHOMETpUUECKUX (HyHKIUH. [lepnoanyHoCTb.

CpoiictBa Gpynkmun Y =SiN X u eé rpadux.

CaoiictBa QyHkiuu Y =COSX u eé rpaduxk.

CpoiicTBa pynkuumn Y =1gX u e€ rpaduxk.

CaoiicTBa pyHkuun Y =Ctgx u e€ rpaduk.

[IpeoOpazoBanue rpa@uKoOB TPUTOHOMETPUUECKUX (DYHKITHIA.

CoOTHOIIEHUSI MEXTy TPUTOHOMETPUUECKUMH (DYHKIIUSIMH OJTHOTO

apryMeHTa.

10.®opmynbl CIOKEHHS U ABOMHOTO apryMEHTa.

11.@opMybl CyMMBI U PA3HOCTH OJJTHOMMEHHBIX TPUTOHOMETPUUYECKHUX (DYHKIIMMA.

12.®opmynsl mpUBEICHUS.

13.Dopmysl peobpazoBaHus TPOU3BEICHUS TPUTOHOMETPUUYECKUX (PYHKIIHIA B
CyMMY.

14.@opMy bl TOHMKEHHSI CTETICHH.

15.@opMyIibl TOJIOBUHHOTO apTYMEHTA U BBIPAKEHHUE TPUTOHOMETPUUYECKHUX
GyHKIUI yepe3 TAHTeHC MOJIOBUHHOTO apryMEHTa.

16.06parHble TpUroHoMeTpuueckre pyHkuu (Y = arcsin X,y =arccos X ), ux
CBOICTBA U TpaduKHu.

17.06parnsie Tpuronomerpudeckue Gpynkun (Y = arctgx, y = arcctgx), ux
CBOICTBA U TpaduKHu.

18.T1pocreiiime TPUTOHOMETPHUUECKHE ypaBHEHUs: SIN X =a; COSX=a.
YacrtHble cirydau.

WO N Ok
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19.1Tpocreitiue TpuronomeTpudeckue ypapuenus: tgXx=a; ctgx=a. Yacrtabie

Clly4au.
20.3amMeHa MepeMEeHHBIX MPH PEIICHUN TPUTOHOMETPUYECKUX YPABHEHUA.

[Tpumep.

21.PemeHne TpUrOHOMETPUUECKUX YPaBHEHUM IPUBEACHUEM K OHON (YHKIMU
(c onMHaKOBBIM apryMeHToMm). [Tpumep.

22 PemieHne TPUrOHOMETPHYECKUX ypaBHeHni Buja f(x)=0c momompio

pasnoxeHne Ha MHOXUTENM. [Ipumep.
23.PetieHre 0AHOPOIHBIX TPUTOHOMETPUUECKUX YPaBHEHUN NIEPBOM U BTOPOI
creneHu. [Ipumep.

24 Pemenne MpOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.

25.beckoHevHas ynciioBas MocieoBaTeIbHOCTh. [Ipeaen uncinoBoi
MOCJIEIOBATEIBHOCTH.

26.I1penen pynkuuu. Teopemsl 0 mpeaenax.

27.HenpepsiBHOCTH QyHKIIUMH. TOoUKH pa3pbiBa QyHKIIUH.

28.ACHUMITOTHI.

29.Cxopoctb u3menenust Gyukiuu. [IponsBogHasi.

30.®opmynsl nuddepennnponanus. [Ipasuna nuddepeHimpoBanms.

31.I1pousBoHas ciaoxxkHoi GyHKUUU. [IpuMepsl BEIYUCIICHUS TPOU3BOIHOM
CJIOBHOM (DYHKIIHH.

32.Du3NYeCcKui U TEOMETPUUECKUN CMBICI TPOU3BOAHOM.

33.Bo3pacranue u yobiBaHUE PYHKIIUU. DKCTPeMyM (DYHKIIHH.

34.Haumensiiee u HauOoJbIliee 3HaUCHUS (PYHKITUH.

35.Bropas npousBoaHas. Hampasienne BeimykiiocTs rpaduka GyHkiun. Toukn
neperuoa.

36.ITonHoe nccnenoBanue GyHKIIMHN C TOMOIIBIO TPOU3BOJHON U TIOCTPOCHHUE
rpadguka QyHKIIH.

37.Heomnpenenennsrit uaTerpan. OCHOBHBIE (hOPMYJIBI U TTpaBUiIa
UHTETPUPOBAHUS.

38.HenocpeacrsenHoe uHterpupoBanue. HTerpupoBanrne METOJOM 3aMEHbI
IIEPEMEHHOM.

39.UHTerprpOBaHUE 110 YACTSM.

40.Omnpenenennsiii uarerpai. @opmyna Hetotona-JleliOnuna. CoiicTBa
OINPEJEIEHHOTO0 HHTETpaIa.

41.HenocpeaCTBEHHOE BBIUMCIEHUE OIPEACIICHHOIO HHTErpaia. Berunciienne
OINPEJEIEHHOI0 HHTETPpaJIa METOAOM 3aMEHBI IEPEMEHHOM.

42.BpryucieHue miomaaei miockux GUryp ¢ moMoIbio ONpe1eIeHHBIX
WHTErPaJioB.

43.BpruuciaeHrue 00beMOB TEJ C TOMOIIBIO ONPEACICHHBIX UHTETPAJIOB.

44 Tlpusma (HaKJIOHHAasI, psiMas, paBuiibHas). [nomans OOKOBOM U MOJTHOM
noBepXHOCTH. OOBEM.

45 Tlapannenenunen, ky0. [lmomans 60k0BOM U MOAHON MOBEPXHOCTU. OOBEM.

46.TTupamunia, mpaBwibHas nupamua. [1nomaas 60KOBOW 1 TOJIHON
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noepxHocTu. O0BeEM.

47.Y ceuenHasa nupamuaa. [lnomaas O0KOBOM U MOJMHOM moBepxHOCTH. O0BEM.

A8.Humuunp. [Tnomaas 00xoBo# 1 oaHON moBepxHOCTH. OOBEM.

49.Komnyc. [1nomaap 60koBOK U MOTHON OBEpXHOCTH. OOBEM.

50.Yceuennslii konyc. [Inomaas 00KOBOI 1 OTHOM MOBepxHOCTH. OOBEM.

51.1ap u chepa. YpaBuenue chepsl. [1nomanp mnoBepxHOCTH.

52.1ap u chepa. O6bem. OOBEM MIAPOBOTO CETMEHTA U IIAPOBOTO CEKTOPA.

53.Knaccudukarust cCoOBITHIA.

54. Knaccuueckoe ornpeaeneHue BeposiTHOCTU. CTaTUCTUYECKOE ONPEEICHNE
BEPOATHOCTHU. [ 'eomMeTpruyeckoe onpeesieHne BEPOSATHOCTH.

55.25neMeHThl KOMOMHATOPUKH.

56./leiicTBUs Haa COOBITUSAMU. TeopeMa CII0KEHHUST BEPOSITHOCTEH.

57.YcnoBHas BEpOATHOCTb COObITHS. TeopeMa yMHOXKEHHS BEPOSITHOCTEH.
HezaBucumebie coObITHS.

58.I[lonsTHE Cay4yailHON BEIHMYMHBL. 3aKOH paclpeesieHus] JUCKPETHOM
CIIy4allHOM BEJIMYMHBI.

59.MaremaTtnueckue onepariy HaJl CIIydailHbIMH BETHIMHAMHU.

60.YucnoBble XapaKTEpPUCTUKHA TUCKPETHBIX CIyYailHBIX BEIMYHUH (CpenHee
apumeTnyeckoe, Mosia, MEIMaHa, pa3Max).

7.4.2. IlpumepHbIe 321241 JJ151 IPOBEACHUS IPOMEKYTOYHOM aTTeCTAlUU

1 cemecTp

3aoanue 1. Paznoxure Ha npocteie MHOXHUTEMH yncia: 190; 540; 1956; 31392; 68250.
3aoanue 2. Hatimute HAaMOOIBIIHA OOV TETUTEND CIICTYFOIINX YUCEIT:

a) 252,441,108; ©0) 234,1080,8100; B) 118,284,179.
3aoanue 3. Halinute HauMeHbIee o01iee KpaTHOE CIEAYIOIIMX YHCET:

a) 15,10,6; 06) 252,441,1080; B) 234,1080,8100.
3aoanue 4. 3anummurte B BUe OOBIKHOBEHHOM IpoOU CIEAYIONMINE TEPUOTUIECKHIE
JeCATHYHBIC TPOOH:

a) 0,(4); 6) 0,(7); B) 0,(12); r)0,(41); 1) 0,1(3); e) 5,11(25).

3a0anue 5. Pa3noxuTe HA TMHEMHBIE MHOXKHUTEIIU U PELIATE YPABHEHUS:

5.1. 2x*-7x* +2x+3=0; 5.2. x*+2x*-13x* -14x+24=0;
5.3. x*-13x*-12x=0; 54. x*-2x*-5x+6=0;
55 4 1 4-x 7 o pe 6 13-x 3 2

—+ + - = - = =0.
X*=9 3-x Xx+3 x+3 X*=9 3+x x+3 3-X

3adanue 6. (COCTaBUTH YPAaBHEHUS C KOPHSIMMU:

6.1. x,=—1 x,=2, x=-3 6.2. x, =1 x,=4; % =6, x,=-3.

3a0anue 7. Peummre ypaBHEHHUS:
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7.1 x*-3x*-10=0; 7.2. y*-6y*+8=0; 7.3. x*+5x*+6=0;
7.4, X*+7x¢-8=0; 7.5, 2+5x'=7=0;  7.6. (2x*+3xJ -7(2x*+3x)=-10;

1.7. (x2+x+1)2—3x2—3x—1:0; 7.8. (x2—5x)2—30(x2—5x)—216:0;
79, X3 xaaxd_, 7.0, X73X, X225
X +4x+9 X—3 X—2 X°=3x

3a0anue 8.  Pemmte ypaBHEHUs rpapuyECKUM CIOCOOOM:

8.1 |x+4=2x 8.2. |x-5=3 8.3. |x+5/=[x+10]
8.4. [x+1=-3x 8.5. Vx+5-3 86. ~-x+3
8.7. x*=x+2; 8.8. 2x+3=x2-2x-3; 8.9. —x?+4=-2x+4.

3aoanue 8. Pemnte HEpaBEHCTBO:

X(x —2)(x—6) 20 (x-12) (x+3)°

82 =0 83 (o)1)

< >0
2x +14 “ x(x+2)(x+8)

8.1

3aoanue 9. 3anummre BEKTOp 2a B KOOpAMHATHOM (hopme a=-2i+ j+2k.

3aoanue 10. Haiinure ckayisipHoe MPOU3BEICHUE BEKTOPOB a-= (—1; 0; —4) u

b= (4; 2, —1).

3aoanue 11. Jlanwl BexTOpa m :(—4; 2; 3) Hon= (2; 0; —3). Haiinute xoopauHaThI
BEKTOpa (r?w 23) - (2 r?1+ ﬁj .

3aoanue 12. Haiipute yroa Mexay BEKTOpaMu a= (3; L; 2) ub= (1; 15 0,5).

3aoanue 13. llepnieHANKYISPHBI JIU BEKTOPBI m :(1; -3; 0) U ﬁ:(4; 1 —2).

3aoanue 14.  Bpraucnure miomaab TPEyrojJbHUKA C BEPIIMHAMU A(l; 1; 1),

B(2 3 4) m c(432),

3aoanue 15. JlaHbl BEKTOPHI 5:(— 6; O; 8) u b= (—3; 2; —6). Haiinure ckanspHoe
MMPOU3BCACHUC BEKTOPOB.

3adanue 16. Tlpu kakux 3HaueHmsx N Bektopsl a=(4; m2) u b= 2 n)
TIEPIIEH IUKYIAPHBI?

3aoanue 17. Beruucnure:

2 25 11 -2
17.1. 8- 172, 59 . 17.3. 9°-36.

1 1
: - Z 27 17.4. 817 .277:
25 2715 . 412 1672.27
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5/5-1 —1-3/5 NP NG
+. . -6 2
175. =)™ are. T T 177 S0 17.8. = ;
, 72\/5_1 ’ 30\/7_2 ’ 0’5ﬁ+1 !
5 2 7 —3)2 9)6 4 )
17.9. @ 1710, @) 'as) . 1711, —(2);216 1712, 436
a a 2 n+ .3 n

3aoanue 18. Haiinute 3HaueHNE BBIPAXKEHUS:

21.1. %/8-1000 : 21.2. 3/16-625; 21.3%/24-9; 21.4 3/96-81;
21.5. §9.3/27: 21.6. 3/2-3500; 21.7. Y8.1/-16: 21.8. 45.-4125.

3adanue 19. BelnecuTe MHOXHUTEND U3-TI0 3HAKa KOPHS (a >0, b> 0):
22.1%a"%"; 22.2. Ya'b®, 22.3. ¥-27a’h";  22.4. Y128a°h"";
22.5. Yah"; 22.6. Va® ; 22.7. ¥64a"p’ ; 22.8. ¥a'b’.

3aoanue 20. Kaxoe u3 uucen 0oaple?

1 1
20.1. Y128 wmm EQ/Z; 20.2. 3% wmm 4% ; 20.3. 316 wm 4/2° :
1 17 2 3 2
20.4. 0,566 wm [Ej 205, 6°% wm 36 4; 206. 11°% wm 117°°%;
20.7. g7 wm 2lg3; 208. log,4 wm log,3; 20.9. log,8 wm log,?9.
3 3

3adanue 21. Brruuciure:
21.1. log, 3; 21.2. Iogﬁl; 21.3. log,,0,09; 21.4. log,2; 21.5. Iog4%;

81
216. log,25; 21.7. log, 289; 21.8. log,243; 21.9. log ;;343; 21.10. IogS54\/§;

5 17
21.11. log,,1; 21.12. log, 81;  21.13. Iogzi; 21.14. IongL; 21.15. log, 8;

: 64 225 !

0g; /16
21.16. 05°%:*: 21.17. 0,008°%:%: 21.18. 9°%°: 2119, 3 *°: 21.20. log,16v2.

3aoanue 22. Haiiagute 3HaUYCHHUE BBIPAKECHUS:

22.1. '093228_'0937; 209 _1tlgs12 . 22.3. log,8—log, 2+log, 2 :
|093g+|0935 log,12—log, 2 4

24, 915104, 225 08+WI18. 22.6. log,2—log,54-+log,
lg18—1Ig 2 2lg2+1g 3 9

Liog,9

22.7. 497 +16.5 %%, 228, 502’ 15.10%%1,  ppg. g¥lemst 7wz,
1 1, 25 , oo
22.10. log, - +log, 36+ log, 22.11. ((L-1og235)log,,; 5+ log 35)- 2'°%°.

3aoanue 23. Haiigute o6nacth onpeaeneHus QpyHKIUM:

2 x
%“3‘) L 234, y=2""1x;
—oX

23.1. y=log,(8-4x); 23.2. y=log,(x*—2x?); 23.3. y=log,
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3—-X . log, (Zx—xz), X+1 . X—2
23.8. y=4lo ———: 239. y=0,6° 02310, y=—"—"—_: 23.11. y=_|lo .
y o770 y y log,(x+4) y \ 923,14

3aoanue 24. Haiinure MHOXKECTBO 3HaUYCHUM (PYyHKIIMH:

24.1. y=3°%"; 24.2. y=2"; 24.3. y=4°°; 24.4. y=8"213;
245. y=2-5"" 246.y=2"-2; 247.y=-4"+2; 24.8. y=+4"-1;
1

249 y=5—; 2410 y=3log, V/x—5.

3aoanue 25. Ilponorapudmupyiite BeIpakeHue:

942,44 2h3A~-2
251, x=3%°Yc; 25.2. x=yaa_by ; 253 x=SU3 . o5g x=ADC
a®h°d 3 =
d2

3aoanue 26. BrinmonHuTe MOTEHIIMPOBAHUE:

26.1. logx=log,4+log,3—-log,2; 26.2. log, x =log15—log,5+Ilog,12;

2
26.3. Iogsx:2I0g13+§Iog327; 26.4. Iogzx:2logle—§I092125.
3
3aodanue 27. Pemnte ypaBHEHUS:
27.1. log,(x—15)=4; 27.2. lg?x+2lgx=8;
27.3. log,(x* —2x—4)=log11; 27.4. log,(1-x)=log, 2x;
27.5. log,(x+8)=1log,(0,5x+5); 27.6. 8.3 -3 =45;
27.7. 3-9%142.3*1_1=0; 27.8. 5°+3.51=200;
279. 5.25°-3.10" =2.4"; 27.10. log,(1-x?)=log,(2x(x+1));
27.11. 7%~ 7X84+7 0; 27.12. x"%0%) = ;
27.13. log,2+log,(x—2)=log,(x+1); 27.14. 3w _g.3000x" 4 3-0;
27.15. X't =10°; 27.16. 3% o1,
27.17. Iogzz(x+5)+Iog22(2x+3):1; 27.18. 2_5.27%12-0;
27.19. log,(1-2x)=log,5x; 27.20. log, 2% =0,25;
27.21. 916" —7.12-16-9*=0; 27.22. 22-X—0,5X+1—2X—1+2+ 4}_1284;

27.23. 9-256"° —6.144" —8.81" =0; 27.24. (7" -14f + (7" -5)7* +49)=14-7";
27.25.  log,(1—2x)-v/25—6x =14; 27.26. log,;+/05x+0,5-log_, 11=1.

3aoanue 28. Brruuciure:
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2tg(z) -[tg z + €0S E]

28.1. 4 3 6. 282
. 3
cos;r—25|n7

cos” 336° —cos®156° +tg100° -tg350° tg°18°
tg?72° +ctg?162° 2

28.3. sin(a - ), ecu COSO{ZS, cosﬁ:—zls,%”<a<27zn7r<ﬂ<37”;

28.4. cos2a, ecnu COSa :g n O<ac< %

tg150° sin 200°

c05320°ctg140°

3aoanue 3(0). Brpluucnute 3HaYEHUE OCTAIBHBIX TPUTOHOMETPUUYECKHUX (DYHKIIHIA

3aoanue 29. Ornpenennurte 3HaK BBIPAKECHHUS:

3 3
erIa OL, cClin Ctga = ? 41 T<a< 7 .
. 5,37
sin“(—+a) sin?(—a)

Ctgz(a—27r) Cth(a_3l)

3adanue 31. ]JlokaxxuTe TOXIASCTBO: =1.

3aoanue 32. Ynupocture: sin(a —2r)- cos(%[ —a)+tg(r —a) ~tg(377[ + ) + cos® (g -a).

3aoanue 33. Brpruncnure:

2 2
33.1. y= SN XZ3C0S X oo tgx=3; 33.2. 5|n(——)+co (17—”)+tg(22—”)— tg(37—”)
2sin “ X +c0s* X

33.3. tg(a+ p),ecu ctgazg, O<a<%; 33.4. COSE,eCJluCOSazg u 37<a<27z.

3aoanue 34. Pemute ypaBHEHHE

34.1. sinx—-33, 34.2. sinx=2;  343. cosx=—=; 34.4. cosdx=1;

2 2’ 2 3
345. sin 2x=%; 34.6. tg(3x+2)=-1; 347. ctgx=25; 348 cos(—2x)=—§;
34.9. sin(—gjzg; 34.10. tg(—4x)=§; 34.11. sinx=-0,6; 34.12. cosx=—§;

34.13. 2003(%—%)=\/§; 34.14. x/_tg(x Q‘3; 34.15. 25in[3x—%j=—\/§;
34.16. sin(f—ﬁju:o; 34.17. cos[1_2xj=_1; 34.18. z.c,in(ﬁ—fj:ﬁ;
2 6 6 3 4

34.19. tg(Z —fj =-1,; 34.20. 2COS(£—3XJ =—/2.
4 2 4

3aoanue 35. HaliiuTe KOpHU ypaBHEHUS Ha 3aITAHHOM MPOMEXKYTKE:
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35.1. sin 3x:§, [O, 27r]; 35.2. cos3x:§, [—72', 72'];
35.3. tggzg, [-37, 3z); 35.4. ctgdx=-1, [0, 7.

3aoanue 36. Pemurte ypaBHEHUE:

36.1. 3sin?x—-5sinx—2=0; 36.2. 3sin?2x+10sin 2x+3=0:
36.3. 4sin?x+11sin x—3=0; 36.4. 23in2§—35in§+1:0;
36.5. 6cos*x+cosx—1=0:; 36.6. 2c0s*3x—5c0s3x—3=0;
36.7. 3tg°x+2tg x-1=0; 36.8. ctg®2x —6ectg2x +5=0;

36.9.  sin®x—10sin x-cosx + 21cos® X = 0;
36.10. 8sin?x+sin X-coSX+cos* X —4=0;
36.11. cos®(z—x)+8cos(z —x)+7=0;
36.12. 2cos’(x—z)+3sin(x+7)=0;

3aoanue 37. HaiitTu Npou3BOAHBIC CICAYIOMUX (YHKITU:

3 4
y=5x*-2x*+Xx—6 y:\/;+3\/x2—£4+3 y:((x2+1))3 y=(x2+5 x® -3
X : X —2
x°+1 X3 —2x . In x
y=——, y=hx-ctgx. y= - y=cosXx-log,x. y=5"sinx. y=
X -1 ’ arcsin X - ' ' 1-Inx

3aoanue 38. Haittn HanGonplee 1 HanMeHbIIee 3Hauenns Gynkimit y = f(x) Ha
3aJJaHHOM OTpE3KE.

1| y=2x-3x2-12x+1, [-2/4] 2 _ 2x+1 [-3:4]
X +6 ’
y=-2x>-9x°+6, [— 2;1] 4 | y=x*+3x, [0;2]
3x+4 . 6 _ X+1 :
Cox241’ [-24] Y= 03]
7 y=X4—2X2+3, [_4,3] 8 y=1+COSX, Z’Zi|
3 2
9 | = 4x-1 1 10|, _ _ ¥
V=" [-13] y =2sin x—1, 0’6}

3aoanue 39. Brwruucnute HEONpEACICHHBIN HHTETPA:

2x8 — 4 3/y2  9y5 3 [y8 4 3x6 _4
I X X\2/§+ " J-\/x_ fx +3 J»Sx \/Zx_+1dx I\/;+XX dx
X
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3aoanue 40. Beruvuciute mionanab, OrpaHUYEHHYI0 JTUHUSAMU. CIenaTh 4YepTexK.

1 1, 1, 2 1, 3,
=—X"—X+1, =—=—X"+3Xx+6 ==—X"-2X, =——X"+4x
y > y > y 4 y 4
y=x*-3x-4, y=-x*—x+8 4 | y=2x*-x-2, y=-x"+x-1
=—X"-2x-4, =——X"—X+2 =—X"+3Xx-2, y=——X"—-X+3
y 3 y 3 y 2 y 2
3aoanue 41. Beraucnure npeensl:
2 2 2
. X —=2x+1 . XT=2x+1 . —=X"+x-3
41.1. lim ———; 41.2. lim ————; 41.3. Im ———
x—>32X° —x-1 x—>12x° —-x-1 X0 3X" +4x -1
2 : 2
. X*—4 . SIn9xX . 2X7—=9x+9
414. lm ——;  415. lim ; 416. lm ———;
x—>-2A+1—4Xx — 3 x—0 194X x—>-2 X —5Xx+6
_2x?—9x+9 . x*+6x-3 ey -
M7.0m 2T gy g gim XIS g g YAXFLS,
x—>3 X —5x+6 x—0 2X° =5x+1 x=>2  4-—X
. X X
41.10. fim XS0X.
x—0 SiN8X
3aoanue 42. Hanicatb ypaBHEHHE KacaTelbHON K rpa@uKy GyHKIUU f(X) =tgx B
9 T T
TOUYKE C abCIUCCON X, = 203
3aoanue 43. Harmcath ypaBHEHHE KacaTelbHON K Tpa@uKy QyHKIUA f (X) =1+ coS X
B TOYKE ¢ adcuuccont x, =0, x, = %

1
3aoanue 44. MatepuanbHasi TOYKa JBHKETCS IO 3aKOHY X(t) = —gts + 2t +5t.

Haiingute ckopocTh 1 yckopeHue B MOMeHT BpeMeHnu t=5 c. (Ilepemerienue
u3MepsieTcs B MeTpax.)

3adanue 45. MatepuasbHas TOUKa ABHXKETCS 10 3aKOHY X(t) =t° —4t®. Haiimure
CKOpPOCTh U yCKOpeHue B MOMEHT Bpemenu t=5 c. (I[lepememnienue namepsiercs B
MeTpax

1 o
3aoanue 46. MartepuanbHasi TOUKa JIBHXKETCA 10 3aKOHY X(t) = Zt4 +1?. Haiigure

CKOpPOCTh M yCKOpeHue B MOMEHT Bpemenu t=5 c. (I[lepemenienue namepsiercs B
MeTpax.)

3aoanue 47. OcHOBaHHEM TIPSIMOW TPU3MBI CIYXKHUT PeOpO; AWATOHATH MPU3MBI
paBubl 20, 18 aM.; BbicoTa mpu3mMbl 16 M. Halimute cTOpOHY OCHOBaHUS MPU3MBI
(BBIUMCIHUTE C TOUHOCTHIO 10 0.1 1M.)
3aoanue 48. B OCHOBaHHMH TpPEYTOJHHON MUPAMUIBI JISKUT PABHOOEIPECHHBIN
TPEYroJbHUK ¢ ocHOBaHWEM 34 am. M GokoBoii croponoit 32 nm. Haitnure BeICOTY
IMPaMHUIbI €CIHM OOKOBEIE TPAHK 00Pa3yIOT ¢ OCHOBAHHUEM ABYXIPAHHBIE yIIIbI 45
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3aoanue 49. Jlana yetbipex yroJjibHas MUpPaMKJla, OCHOBAHUEM KOTOPOW SIBISIETCS
napasuiesiorpaMM co ctopoHamu 6 u 14 nMm., a ogHa u3 auaroHaneil paBHa 12 oM.
BBICOTA MMUPAMU/IBI, IPOXOASAIIASl YEPE3 TOUKY MEPECECUEHUs AMaroHaae OCHOBaHUs
paBHa 8 1M. Haiitu 6oxoBoe peOpo mupamuibI.

3aoanue 50. JlaHa 4YeThIpeXyroyibHas MNHUpaMuAa, OCHOBAaHUS KOTOPOM —
MPSMOYTOJIEHUK co cropoHamu 15 u 20 mM. bokoBbeie pebpa mupamMuabl paBHEI 25 aM.
Haiinnure BpICOTY IUpaMUIBL.

3aoanue 51. B npaBuiibHON YeThIpeXyrojibHOM nupamuge SABCD Touka O— IEHTP
ocHOoBaHus. SBepmnHa, SO=10, BD =48. Haiinure 6oxoBoe pedpo SA.

3aoanue S52. NpsIMOYTOJILHUK CO CTOPOHAMHU 8CM U 3 CM BpallaeTcsi BOKPYT OOJIbIIICH
ctopoHbl. Halinure o00BEM, 1Iomaan OOKOBOM M TOJHOW IMOBEPXHOCTEH
MTOJIYYE€HHOIO TEJIA.

3aoanue 53. CKOTBLKUMH CTIOCOO0aMH 7 YEIIOBEK MOTYT 3aHATH O4epeb B
YKEJE3HOAOPOKHYIO Kaccy?

3aoanue 54. CKOJIbKMMH BapUAHTOB PACIIUCAHUS YPOKOB BO3MOKHO COCTABUTh, €CIIH
B ATOT JIeHb OYyJIyT YPOKH : MaTeMaTuKa, pusuka, nupopmaTuka, TuTeparypa,
buskynpTYpa, Ouomnorus, reorpadus?

3aodanue 55. Ha coBenjanuy NpucyTCTBOBAIM 15 mpeacTaBUTeNel pa3HbIxX
koMrianuii. Bce onn oOmensuinch Bu3nTkamu. CKOJIbKO BUSUTOK ObLIO
HICIIOJIb30BaHO?

3aoanue 56. V13 xnacca, B KOTOpOM yuuTcs 23 4enoBeK, HEOOXOAUMO HOCaaTh Ha
LIKOJIBHYIO KOH(EpEeHIUIO YeThlpex npeacraBureneii. CKoJIbKo BApUaHTOB TaKOTO
BbIOOpa?

3aoanue 57. B aBTOMOTOKIIyO€ TPEHUPOBAIHCH BOCEMb aBTOTOHIIIMKOB U
oOcnyxuBasid UX 12 aBTOMEXaHUKOB. J{J1s1 yyacTust B COpEBHOBAaHUU HEOOXOAMMO
BBIJICJIUThH JBOMX aBTOIOHIIMKOB, U3 KOTOPBIX OJIUH PYJIEBOM, @ BTOPOU LITypMaH, U
TPOUX aBTOMEXaHUKOB. CKOJIbKO BO3MOKHBIX BAPUAHTOB CYIIECTBYET, UYTOOBI
MocjaaTh KOMaHAy Ha pajuin?

3aoanue 58. B xnacce 25 yenoBek. Ha BbITyCKHOM Beuepe OHU OOMEHSUIUCH CBOMMHU
dotorpadpusimMu. CkosibKo (POTOKapTOUEK OBLIO UCIIOJIB30BAHO?

3aoanue 69. BeimyCKHUKH SKOHOMHYECKOTO HHCTUTYTa pabOTarOT B TPEX Pa3IUIHbBIX
KoMIianusix: 17 uenoBek B 6aHke, 23 — B ¢pupme u 19 — B HATOTOBOM MHCIIEKIIUH.
Haiinute BepoSTHOCTH TOTO, UTO CIy4ailHO BHIOPAHHBIN BBIITYCKHUK pabOTaeT B
bupwme.

3aoanue 60. MurtieHp npeacTaBiIseT cO00M Tpu Kpyra (OMH BHYTPH JAPYTOTO)
pannychbl KOTOPBIX paBHbI 3, 7 U 8§ cM. CTpenoK BBICTPENUII, HE LEJISICh, U MOMal B
MUIIEHb. HaliiuTe BEPOSTHOCTH TOTO, YTO OH MONAJ B CPEIHUM KPYT, HO HE MONAall B
MAJICHBKUU KPYT.

3aoanue 61. [lan psg uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haligute momy
psga u cpeaHee apudMETHISCKOe psa.
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7.4.3. IlpumepHble 3a1aHUA ISl HOATOTOBKH K IK3aMEHY

1 cemecTp

1. Haitaute cymmy ocTaTkoB OT jaesieHus uucina 2135742819377553 wna 2, 3, 4,
5, 9, 10, 25.

2. Hailimute cymMMy OCTaTKOB OT JejieHus unciaa 6357481363210398678 Ha 2,
3, 4, 5, 9, 10, 25.

3. Paznoxwure Ha mpocThie MHOXKUTEIM uncna: 875; 2376; 5625.
4. Paznoxkute Ha mpocTble MHOKUATENM uncna: 2025; 13125.
5. HalinuTe HanbGoabIIMi 0OIIMHM AeanuTeNb uncen: 675 u 825.
6. HalinnTe Hanbonpmuii o0mui aeantens uncen: 324, 111 u 432.
7. Haiinute HanMeHnbiee obmee kpatHoe ncen: 396 u 180.
8. Haiinure HanMeHbIee obmee kpatHoe uncen: 168, 231 u 60.
0,815-12,6-5,05
9. Bpruuciure x= :
0,0854-18,9
10.Borumcyure x = 20619:19.8-604
3,08-46,2

2 2
11.YupocTture BeIpaKeHHUE Xxé/%zﬂx . (xz + Xy + yZ).

3 2
12.VIpocTHTe BBIpaskeHHe o —3ab :(1+ b )
b 2b-a

13.Vmpocrure BeIpaxkeHue (2x + y)(4x2 — 22Xy + yz)— yA(y -1)-7x%.
G-x 6
2x X —10x+25"
x? +xy'£y2 +Xy
X>—y> | x+y

14.Yupoctute BhIpaxkeHHE

15.Ynpocrture BhIpakeHHE

XJ 141 HaﬁﬂHTe €TI0 3HAYCHHC IIpU

X=—2Hu y=3.

a’+3a-4 __ a-4
a2 16 " a1l

17.PeminTe KBagpaTHOE ypaBHEHUE X +3X+2=0.

18.PerinTe KBagpaTHOE ypaBHEHUE X° —7X+6=0.

16.HaiiauTe p, mpy KOTOPOM BEPHO PABEHCTBO

19.Pemure ypaBHEeHHE 8 , 2 _ v
X*=2x+1 1-x* x+1
20.Pewnte ypaBHeHHE 3,x=3__3

3-x x+3 9-x*
21.Pemmute ypaBHeHHE X —7X+6=0.
22.Pemnte ypaBHeHHEe 5X° +3x° —5x-3=0.
23.Pemnte ypaBHeHue x°—2x*-5x+6=0,
24 Pemnte ypaBHEHHE 16x‘—625=0.
25.Pemmre ypaBHeHue |x+5=[x+10|

26.PemuTe ypaBHeHue [x° +2x -3 =2x+6.
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-6,25
27. PenTe HEPaBEeHCTBO X—2< :

X+3
x? _ x+14
28.Pemnte HepaBEeHCTBO — 2
3 12
2

29.PemmuTe HepaBEeHCTBO X° —7X+6>0.
30.Pemmte HepaBeHCTBO X° +5x—6<0.

< | <
<

31.Pemute cucreMy ypaBHEHHI METOJIOM MOJICTAHOBKH:

>
|
< X

Il

==
[\’01|07

32.PemuTe cuctemMy ypaBHeHHUH TpaUIeCcKUM METOJIOM
x* +y* =25,
{ X+Yy=5.
33.Pemute cucreMy ypaBHEHUI rpaUieCKUM METOJIOM
x* +y* =25,
{ X—y=-1L

34. Yepes KoHIBI OTpe3ka AB M €ro cepeivHy M IPOBEICHBI MApajuICIIbHBIE

IpsAMBIE, MIEPECEKAOIINE HEKOTOPYIO IUNIOCKOCTh B Toukax A, B, m M,.Halinure

nnuHy ortpeska MM, ecin oTpe3ok AB He mepecekaer IUIOCKOCTh U €CIIU

AA =68cu, BB, =T7,4cu.

35. llpamble AC, AB um AD momapHO NepHneHAuKYJIApHbIL. Halinnure oTpe3ok

CD,ecim  AB=5cm, BC=13cu, AD=9cm.
36. Halinute koopanHaThl BEKTOpa AB, ecnu A(2; 0; 1), B(4; -2; O).

37.Haiingure nauHy BeKTOpa rTw(Z; 1 O).

38. Beruucnure qiuHy BEKTOpa g(— 4; 5, —3).
2a’%%c*  4a’h®c®
3X3y428 : 5x3y3z4 :
4a°x’y 8a°x’y*
5b’cz* © 3bc?z*

39. BeInoJiHUTE IEWCTBUE

40. BpImmoytHuTE IEUCTBUE

log, 3+210g; 1 4
41. Berunciure 4'°% Gise?

42. Beranciure 25'0% 109537
43. Pemnte ypaBHeHHe 4 +2-2*-80=0.
44. Peunte ypaBHeHue 7% —6-7*+5=0.

45. Pemure ypaBHeHHE log, ,(2x2 —5x+2)=2.
46. Pemnre ypasHenue log, ,(x* — 7x+41)=2.

47. Pemute ypaBHeHue log, x—log, x+ logg, X =

P MW

48. Pemute ypaBHenue log, x +log, x + log,; x = L

[EY
N
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10.
11.
12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.
23.

2 cemecTp

. _ 2x*-5x-3
Hannmure  Iim —.
x>33x° —4x-15
2
Hannure lim X ZX+2e > Ix+12 )
x—>4 X°—bx+4
Hainure lim .
x>0 \/3— X —~/3+X
Haiimure lim —“2X +1-2 .
x>3 X —4X+3
2
Hannure lim —2x2 5X—3 .
x>0 3X° —4X -15
2
Hannure lim X 3+ ax )
X—>0 X —
5
Hatinute lim oX +33X .
X—0 4X
Haiinure lim Sin 4X.
x—>0  3X
Haiinure im sin 5x .
x—0 thX

Haiionte lim [1+ §) .

x> X
HaiinuTe nponsBoaHyto GyHKIuM Yy =6x* —3x* +2x+1.

HaiiiuTe Npou3BOAHYIO (BYHKIMH Y = /X + 5+ 3% +4.
Haiiqure mpon3BoaHy0 QYHKIMK Y = 2X* —sin Xx+3In X.
HaiinuTe npon3BOAHYO GYHKIUU Y =3X"° +4¢0s X —2Sin X+ NS
Haiinute nponsBoanyto yHKuu  y=4"+5¢* +In x— % +3X+2.
Haiinute npon3BoaHy0 PyHKIIMK Y =6"-COSX.

Haiiure npou3BoHy 0 PYHKIUM  y = /X -Ctgx.

. x®+1

Haiinure npon3BoaHy0 QYHKITUN =l
X —

. 1-Inx
Haiinute nponsBoanyto QyHKITUU y= Ny
Haiinute nponsBoaHyto QyHKITUN y= x4

arccos x

. 2—X
HaiinuTe npon3BoAHYIO (YHKIIUU y=In “ox
X
Haiiqure mpou3BoaHY0 (QyHKIUH y = /X — arcctg3x..

Haiinure Hanbosblliee 1 HaMMEHbIIIee 3HAUCHUST QYHKIUN Y = —2x3—9x° + 6

Ha 3a7aHHOM oTpe3ke |- 2:1].
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24. ccnenyiite GyHKIMIO Y = %XB —4X Ha dKCTpEeMyM.

25. UccnenoBaTth QyHKIHIO Y = 2x3 —3x?-12x -1 Ha neperuo.

26. Haiinure IPOMEXYTKU BO3pacTaHus " yOBIBaHUS GyHKITIH
y= X3 +6x% +9x +8.

27. Haiinure IPOMEXYTKU BO3pacTaHus " yOBIBaHUS GyHKITIH

y=2x3-3x*-12x 1.
28. BeruucnuTe onpeeeHHbI HHTETpal (x2 +2X +1)dx .

29. Beruucnute ornpeesieHHbIN HHTETpal

O Ly, © .I__!—.M

1
3x2 —dex .

1
30. Beruucnure onpeneeHHbIM HHTETPal I (2x +3x% +4x° +5x* )dx .
-1

/3
31. Beryucaure onpenesieHHbIA HHTETPal jsin xdx.
0

y 7 4dx
35. Beluucaure onpeneieHHbI HHTErPaIl _[ —.
oS’ X
0

y "3 dx
36. Brrumcnute onpeneaeHHbI HHTETPa _[ ——.
sin® x

nl4
37. Bpramcnure 1uiomanabk GUTYphl, OTPAHUYCHHOW JUHUSAMHU: Y =-0,5X+ 2,
y=0, x=-3, x=2.
38. BouuciuTe miomiaas GUryphl, OrpaHMYEHHON JTHHUAME: Y =X —2X+2,
y=0, x=-1, x=2.
39. BeruuciuTe mwIoMaas GUryphbl, OrpAaHMYCHHOW JHHAAMH: Y =—X" +4,
y=0, x=-2, x=2.
40. B mpaBuibHO# deTkipexyroiabHoi mupamuae SABCD  Touka O — ueHTp
OoCHOBaHMS, S — BepmmHa, SO =10, BD =48. Haiinure 60koBoe pedpo SA.
41. B mpaBuibHO# deThipexyroiasHoi mupamuae SABCD  Touka O — ueHTp
OCHOBaHMs, S — BepmmHa, SD =13, BD =10. Haiinure 60koBoe pedpo SO.
42. B npasuibHOU TpeyroabHoil mupamuae SABC R — cepenuna pedbpa BC,
S — BepmnHa. M3BecTHO, uTo AB=7, a SR=16. HaiiguTe momanabs OOKOBOM
MTOBEPXHOCTH.
43. B mpaBunbHOUM TpeyronbpHOU upamuae SABC M — cepenuna pebpa BC,
S — BepmmHa. M3BecTHO, uTOo AB=6, a SM =5. HaiiguTe miomanb O0KOBOM
MTOBEPXHOCTH.
44. B mpaBunbHOUM TpeyronbHOU mupamuae SABC M — cepenuna pebpa BC,
S — BepmuHa. 3BecTHO, uTO AB =6, a IJIommaa s OOKOBOM MOBEPXHOCTH 63.
Haitaute nyuny otpeska SM.
45. B npaBunbHOM TpeyronabHo# nupamuae SABC  MennaHbl OCHOBaHUS
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nepecekaroTcs B Touke O. O0beM nupamuabl paBeH 28, OS =12. Halinute
miomans TpeyroasHuka ABC.

46. B npsimoyrospHoM mapasuienenuneae ABCDAB,C D, usBectHo, 4T0 BD, = /62,
AA =6, BC, =1. Haligute nnuny pebpa 4B.

47. BeicoTa KOHyca paBHa 24, a nuameTp ocHoBaHus — 14. Haiinure
00pa3yIolyto KoHyca.

48. JlnameTp OCHOBaHMS KOHYyca paBeH 48, a IiuHa oOpasytoieit — 26. Haitgure
BBICOTY KOHYCa.

49. IInomaas 60KOBOM MOBEPXHOCTH IIWIMHIpA paBHa 167, a AMAMETp
ocHOBaHuA — 8. HaliquTe BBICOTY LWIMHAPA.

50. ITmomaar 60KOBOM MOBEPXHOCTH MIJIMHAPA paBHa 457, a BRICOTa — 5.
Hannure nuamerp ocHOBaHUsS.

51. B mpsamoyronsHoMm napamienenumneae ABCDAB,C D, u3BecTHo, 4TO
AB=4110, AA=5, AD, =3.Haiigure nmuay quarosamu BD,.

52. Haiinure miomnaas O0KOBOM MOBEPXHOCTH MPABUILHOMN IIECTHYTOJIBHON
IIPU3MBbI, CTOPOHBI OCHOBAHHS KOTOPOU paBHbI 3, a BEICOTA — 6.

53. Bo CKOJIBKO pa3 yBETUYUTCS TUIONIA1b OOKOBOM TOBEPXHOCTH KOHYCA, €CITU

€ro 00pa3yoIIy0 YBEIUYHUTH B 3 pa3za?

54. Jluaronans kyOa paBHa 1. HaiimuTe mom@aas ero moBepXHOCTH.

55. OcHoBaHUEM MPSIMON TPEYTOIBHOM MPU3MBI CTY>KUT MPSIMOYTOJIBHBIN
TPEYTOJbHUK ¢ KareTamu 6 u 8. [lmomaasr €€ moBepXxHOCTH paBHa 288.
Haitagure BBICOTY PU3MBI.

56. HaiiguTe miomniaab MOBEPXHOCTH MPABUILHON YETHIPEXYTOTHHON MMHPAMU/IBI,
CTOPOHBI OCHOBaHUs KOTOPOM paBHBI 6 U BbICOTA paBHa 4.

57. Bricota koHyca paBHa 6, 00pa3yroias pasHa 10. Haiinure miomaas ero
MOBEPXHOCTH.

58. O6bvem ogHoro mapa B 27 pa3 6oJbIie o0bemMa BToporo. Bo ckonbpko pa3
TUIOIIAh TTOBEPXHOCTH MEPBOTO MIapa O0JIbIIIe TJI0MIAH TOBEPXHOCTH
BTOpOTro?

59. Urpanbubiii kyOuk OpocaroT ABaxabl. B cymme Beinano 9 oukon. Haiigure
BEPOSITHOCTH TOTO, YTO TIPH IMEPBOM OPOCKE BBINATIO 5 OUKOB.

60. Urpanpubiii kyOuk OpocaroT ABaxabl. B cymme Beinano 5 oukoB. Haiiaure
BEPOSITHOCTh TOTO, YTO TIPH IMEPBOM OPOCKE BBHITIATIO 3 OYKOB.

61. Urpanbubiii kyOuk OpocaroT ABaxabl. B cymme Beinano 8 oukoB. Haiigure
BEPOSTHOCTh TOTO, YTO MPU MEPBOM OPOCKE BBITIATIO 5 OUKOB.

62. bpocatoT Tpu urpasibHbIX KyOuka. Haiinure BeposiTHOCTB TOTO, YTO B CyMMe
BBITIAJIET HE 00JIee YETHIPEX OUKOB.

63. bpocatoT Tpu MoHeThl. HaliiuTe BeposITHOCTh TOTO, UTO BHINAAET POBHA OJIHA
«peurkay.

64. Hau psguucen: 16,15, 18, 12, 13, 20, 16, 14, 11. Haitaute, Ha CKOJIBKO
MOJIa 9TOTO Psifia OOJIbIIIEe CPETHETO ApUPMETHIECKOTO.

65. KakoBa yactoTa mpOCTBIX YHCeN cpean MepBbiX 30 HaTypabHBIX YHCEeN?

73



7.4.4. TlpumepHblie OUIeTHI JJIs1 IPOBEIEHHUS IK3aMeHAa

®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHuUs
«KyOaHckuit Tocy1apCTBEHHbIN YHUBEPCUTET»
HNHcTuTyT cpeHero npo&))eccyIOHanbﬂoro o0OpazoBaHus

CHEeUaJIbHOCTD
b/1.06 MaremaTuka
1 K%;}Z)C 1 CEMECTp
2024-2025 yueOHBIM 1o
buaer Nel

1. Harypaneubie uncna. ApudmMernyeckue NelcTBUs HaJ HaTypaIbHBIMU YHCIAMU.
[Ipu3HaKu IEIMMOCTH.

2. IlokazarenbHas QyHKINA, €€ CBOWCTBA U TpaduK.

3. IIpsmeie AC, AB u AD mnomnapHoO nepneHauKysspHbl. Halimure otpe3ok CD,
eciim AB=b5cu, BC =13cum, AD=9m.

ITpencenarens ITIIK
3aM.qupeKTopa

®enepalibHOE TOCYAApPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs
«Ky0baHckuit ToCy1apCTBEHHBIN YHUBEPCUTET)
NHCcTUTYT CpenHero HpogeCCI/IOHaJIBHOFO o0OpazoBaHuUs

CHenuaIbHOCTh
b/1.06 MaremaTuka
1 kypc 2 cemect
2024-2025 y4eOHbIN TOJ
buser Ne 1

1. Csoiictea pynxiuu Y =SiN X u eé rpadux.

2. Heonpenenennsiit uurerpai. OcHoBHbIE (YOPMYJIIBI U NTPaBUIIA HHTETPUPOBAHUS.
3. OcHoBaHUEM IPSAMOI TPEYTOIBHON MPU3MBI CIYKUT IPSIMOYTOJIBHBIN
TPEYTOJbHUK ¢ KateTamu 6 u 8. [1nomans e€ nosBepxHoctu paBHa 288. Halinute
BBICOTY ITPU3MBI.

IIpencemarens ITIIK
3aMm.upeKTopa

74



8. OBYYEHUE CTYAEHTOB-UHBAJINJIOB U CTYAEHTOB C
OI'PAHUYEHHBIMH BO3MOXHOCTAMMU 3IOPOBbA

[Topsinok 00y4eHrsI HHBAJIUAOB M CTYJEHTOB C OTPAHUYEHHBIMH BO3MOXHOCTSIMU
onpenenex «Ilonoxennem Kyol'Y 00 oOydueHH# CTyJ€HTOB-UHBAIUAOB U CTYJCHTOB
C OrPAHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSD.

JUiss JiIl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSI MPETYyCMOTPEHBI
oOpa3oBaTeNbHbIE TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 3/I0POBBS
TaKUX JIULI.

9. AOHNOJHHUTEJBHOE OBECIIEYEHUE JJUCHUIIJINHBI

He npenycmotpeno
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Penensus
Ha pabouyro MporpaMmy y4eOHO JHCLUIIHHBI
B/J.06 MatemaTuka
Ui cneuunansiocTr 33.02.01 @apmanus

Pabouas nporpamma yuebHoii qucumnmmnet bJ1.06 Matemaruka pa3spaboTaHa A5 CTYIEHTOB
CHelHabHOCTH CPeIHero mpodeccuonansHoro obpasopanus (nanee CI10) 33.02.01 dapmaims Ha
ocHoBe  y4eOHOH  nucuMmummHbl  «MaTtemaTuka», sBHsIOWeNca  00s3aTeNbHON — YaCThIO
0011e00pa3oBaTENLHOTO LUKJIA OCHOBHOM 00pa3soBaTebHOI MporpaMMbl B COOTBETCTBHH ¢ DI'OC
no cneunanbHocty 33.02.01 dapmanys.

Yuebnas aucunnumna BJ[06 Martematuka u3ydaercs B LHKIIE 001eobpazoBaTenbHOI
noaroToBkH yyebnoro mnnana CI1O B yacTn 6asosbix aucunmuud BJ]. OGyyenne npoBOaMTLCS Ha
0ase OCHOBHOrO OOuIEro 06pPa3OBaHMAX HALENEHO HA MONyYeHHe CPenHero obmero obpasoBaHus,
Pabouas nporpamma cocTaBiieHa st 04HOM Gopmbl 0OydeHus.

Pabouas nporpamma y4eOHO# NHCLMIUIMHEL COCTABIIEHA JIOTHYHO, CTPYKTYpa AMCLHIINHbI
COOTBETCTBYET MNPHHLMIY EIMHCTBA TEOPETUYECKOTO M MPAKTHYECKOro OOy4eHHs, pas3nesbl
BbIJEJICHBl JUAaKTHYECKH LesecoobpasHo. [locnenoBaTensHOCTh TeM NpeanaraeMbix K M3y4eHHUIO,
HAaNpaB/ieHa Ha Ka4YeCTBEHHOE yCBOeHHe y4eOHoro matepuana. CamocrostenbHbie paboThI He
NPEayCMOTPEHBL.

Cucrema 3HaHMil M yMeHMH, 3aJI0)KEHHAsi B CONEPIKAHHMH, CMOCOOCTBYET NMPHOOPETEHHIO
MPAKTHYECKOrO OMBITA M COOTBETCTBYET TPeOOBaHMSM K PE3ybTaTaM OCBOEHus npeamera. [lacnopt
nporpaMmbl OOOCHOBAHHO M MOJIHO OTPAXKAET COAEPKAHME NUCLMILUIMHbLL, €€ POJb U TIEeeTe B
MOATOTOBKE CMELMATINCTAa CPENHEro 3BEHA, PACKPbIBAeT LEIW W 3a7a4M yueOHOW JMCLIMILIMHBI,
Onpenenensl TpeOOBaHUS K YMEHHUSIM M 3HAHHUSIM CTYAEHTOB.

IIporpamMma paccunrtaHa Ha 156 uacoB. TemarTuueckuil nuaH W comepkaHue y4eOHOM
AUCUMIUIMHBL  PAacKpbIBAIOT  [OCNENOBATENbHOCTb  MPOXOMKAEHHS  TEM,  COOTBETCTBYHOT
TEMaTHYECKOMY TUIaHy M pacrnperneneHuio yacos. B mporpamme onpeneness! Gopma nposeneHus,
uen, 3azaud  y4eOHOW JMCLMIUIMHBL, TPEACTAaBIeHbl oOOs3aTenbHble (HOPMBI  OTUETHOCTH.
Peanu3oBaHbl NHMIAKTHYECKME MPUHLMIBL OOYYeHMs LENOCTHOCTb, CTPYKTYPHOCTb, OTpakeHa
B3aMMOCBSI3b MEKIY OTAENbHBIMH 3JIEMEHTAMH CTPYKTYPBL.

H3ydenne naHHON TUCUMIUIHHBI criocoOcTByeT 3G QeKTHBHON M KauecTBEHHOH NMOAroTOBKe
CTYAEHTOB.

[lepeueHb peKkOMEHOyeMOH OCHOBHOH M JIOMOJHHUTEILHOH JIMTEPATYphl BKIOUYAET
00LIeI0CTYIIHBIE HCTOYHKUKH, B mOcHenHee Bpems (He no3axee S5 ner). [lepeuucnenusie MaTepuer-
pecypchl aKTyasibHbl M JOCTOBEPHBbI.

Pazpaborannas nporpamma yueOHo#t mucumrumebl B/l 06 Maremarika moxer ObITh
PeKOMEH/IOBaHA Ul HMCTIONb30BaHUS B y4eOHOM IpolLiecce NMpH MOArOTOBKE MO CMEHHATbHOCTH
33.02.01 ®apmarms.

Peuensent:
JoueHT kadeapel COLHATBHO-TYMaHUTAPHbIX Menosn
W eCTeCTBEHHOHay4UHbIX AucuunianH CK® / Brnagumup
®I'BOY BO «PT'VII», &)\ ['eopruesiy
G Lor estfey ’

KaHAa, nea. Hayk, JOLIEHT

‘Meuosia ,@ B

.
.
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Penensus
Ha pabo4yio nmporpamMmy yueOHOH THCIHILTHHEI
B/1.06 MaTtemaTuka
s cnenuansHocTH 33.02.01 GapMarus

PaGouas nporpamma yue6roi pucuummnst BJ1.06 Maremartnka paspaborana s CTyIEHTOB
CHELUATLHOCTH CpeiHero npodeccronansHoro obpasosanus 33.02.01 @apmanus (nanee CIIO) Ha
ocHOoBe yuebGHO#  amuciumumHBl  «MaremaTHkay, SBISOLICHCT  00s3aTeIbHOH  4acThIO
0611e06pa30BaTeIFHOTO IIHKIIA OCHOBHOM 00pa30BaTebHOM IPOrpaMMEl B COOTBETCTBHH C oIrocC
no crnenuansHoctd 33.02.01 ®apmanus.

Vyebuas mucrmmmua bJ[.06 Maremaruka m3ydaercs B IHKIe 00meoOpa3zoBaTebHOM
IOATOTOBKH ydeOHOro miaHa B 4acT 6asoBbix mucummuiad bJl. OOGy4enue mpoBoauTCs Ha Haze
OCHOBHOrO 06mIero 06pa3oBaHHS M HAlEJIEHO Ha IOTYYeHHE CPelHero obmero oOpa30BaHHA.
PaGouas mporpamMma cocTaBJieHa Ul 04HOH GopMEl 00ydeHH s,

TIporpamMMa COCTaBIeHa KBAIH(UIHUPOBAHHO, OTJIMYACTCH CHCTEMHBIM MOAXOHOM. B HeH
OXBAueHBI BCE OCHOBHBIE BOIPOCHE 110 JAHHOW MAMCLMIUIMHE, NMpodeccHoHalbHAs 3HAYUMOCTh
KOTOPBIX, TIPH TOArOTOBKE KOMIIETEHTHBIX CMEIHAIMCTOB, 0OCOOCHHO BEJHKA.

CucTeMa 3HAHHI W YMEHMH, 3a0KEHHAs B COJCPXKAHHH, CHOCOOCTBYET MPHOOPETEHHIO
[IPAKTHYECKOTO OIBITA H COOTBETCTBYET TPeGOBAHMSIM K Pe3yIbTaTaM 0cBoeHHs npeamera. [lacmopr
HporpaMMbl OGOCHOBAHHO M TOIHO OTPAKAET COAEPIKAHHE MHMCLMIUIMHEL, €€ POJb U MECTO B
[IOIrOTOBKE CIEMHAINCTA CPeHEro 3BEHA, PACKPHIBAET LETH H 331a4d Y4eOHOH MHMCIMILIMHBEL.
Ornpeieniensl TpeOOBaHUA K YMEHHAM H 3HAHHAM CTYIEHTOB.

TeMaTHUeCKHIA TJIaH HMEET ONTHMAIBHOE paclpeseeHHe JacoB II0 pasjenaM H TeMaM I0
ouHOlt hopme 06ydeHHS, B COOTBETCTBHHU C y4EOHBIM IIIAHOM.

Kaskplit pasfies MporpaMMbl OTPaXKaeT TEMATHKY M BOIIPOCHI, MO3BOJIAIONIME, B IOJHOM
o6beMe, H3YdHTh HEOGXOMMMEIH TeopeTruecKuii Marepual. [IpoBeieHne NPaKTHYECKHX 3aHATHH,
MpeaycMOTpEeHHBIX pa0odel HporpaMMOH, IO3BOJAIOT 3aKPENUTh TEOPETHYECKHE 3HAHHA,
npHoBpeTeHHbIE MPH U3YUEHHH JaHHOH THCIHILTHHEL.

U3syuenue AMCUMIUIMHBI «MaTemaTHkay CIOCOOCTBYET 3 heKTHBHOH M KadyeCTBEHHOH
[OArOTOBKE MOJIOIBIX CIIEIHAIHCTOB B 00IaCTH MPOrpaMMHpPOBaHHs B KOMIIBIOTEPHBIX CHCTEMaXx.
PaGouas TmporpamMMa COAEPKHT MHHHMYM JIHTEDATypbl, HEOOXOAMMOH Ui M3YUEHHS JTaHHOI
JIACIHITIMHEL

Pazpaborannas pabodas nporpaMma yue6Ho# mucuuminael «MatemaTikay peKOMEHIyeTcs
JUI MCTIOJB30BAHMS B yueGHOM mpolecce NpH MOArOTOBKE OOYdYaIOUIMXCSA MO CIENHalbHOCTH
33.02.01 ®apmanusi.

PenLien3senr.
JlotieHT Kadenpsl Kayanosa
Vpuna

MaTeMaTHYEeCKHX H S
KOMITBIOTEPHBIX METO/IOB 7| y AJlexkcaHIpoBHa
{/ﬁ’;{z’. /
{/

®I'BOY BO «Kybanckuit
roCy/AapCTBEHHBIH
YHHBEPCHTETY,

KaH. (pH3.-MaT. HayK,
AOLESHT




