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1. MACHIOPT PABOYEM ITPOIT'PAMMbBI YYEBHOM JTUCIATLIMHBI

1.1. O01acTh NpUMEHEHUS POrPaMMBI

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 oOpa3oBaHusi), mpotokoa Nel3 ot
29.09.2022 r. u yTBepkAeHHOW Ha 3acenaHuu CoBeTa MO OILICHKE COJEep)KaHUs U
KauecTBa MPUMEPHBIX pabo4yux Mporpamm 00111e00pa30BaTEIbHOTO U COIUAIBHO-
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:
00IIMX 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;

- (hopmupoBaHKe y 00yUaIOIUXCS 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: -BJIAJIETh METOAMHU J10KA3aTEIbCTB, aJITOPUTMAMHU
CIIOCOOBI peLICHUS - TOTOBHOCTh K TPYOY, OCO3HAHHUE[PCUICHUS 3a/1a4; YMCHUEC (OPMYIAPOBATH
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
- HWHTEpPEC K pa3IuYHbIM chepaMipoOHO-paIIHOHATBHBIX BHIPaKEHUI,
PO ECCUOHANTBHON JeSITEIbHOCTH, - YMETb ONEPUPOBAThH MOHATUSAMU: PALIUOHAIILHBIE,
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OsnaaeHne YHUBEPCAIbHBIMH
y9eOHBIMU MO3HaBaTEIbHBIMHY
MENCTBUSIMU:

a) 0a30BbIC TOTUIECKHUE ICHCTBUS:
- CaMOCTOSITEIBHO (DOPMYyIUPOBATH 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 MOJYUYCHHBIC 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: (YHKIHS,
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
3agad Ha JBIDKCHUE; PEIIATh MPAKTHKO-
OpHEHTHPOBAHHBIC 3a/1a4l Ha HaOOJIbIINE U
HalMEHBIIINE 3HAUeHNs, Ha HaX0X/IeHHE My TH,
CKOPOCTHU M yCKOPEHUS;

- YMETb ONEepPUPOBAThH MOHATHUAMH: pallMOHATIbHAS
(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 pelIaTh 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 ONIepPUPOBATH MOHIATHUAMH: CpPEIHEE
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 OIICPUPOBATH NOHATUAMU: TOYKA, IpsAMasl,




[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 OTIEpPHUPOBAThH MOHATHAMHI: MHOTOTPaHHHUK,
CCUCHNE MHOTOTPAaHHMKA, KyO, apaieenures,
pu3Ma, Tupamuaa, GuUrypa u moBepxHOCTh
BpallleHus, IIXHADP, KOHYC, Iap, cepa, cCedeHus
(bUrypbl BpalleHHsl, INIOCKOCTh, KacatoIasics
chepsl, IUITHHIpa, KOHYCA, TUIONIa b 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 BBIUHCIIATH TEOMETPUIECKIE BEIIMUHHEI
(7uMHa, yroJl, IIomas, 00beM, INIoNIab
[TOBEPXHOCTH), NCTIONIB3YS U3YUEeHHbIE (POPMYIIBI 1
METOIBI;

- YMETh OIepUpPOBATh MOHATHAMU: MPSIMOYTOIbHAS
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;

-yMeTh BHIOMPATh NOAXOAAIINN 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:

- BJIageThb
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;
B 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 HABBIKaAMKW PACIIO3HABAHUSA M|

BaIlUThI nHpOpMaNny,
MHGOPMATMOHHON 6e30macHoCTH
ITTYHOCTH

- YMEThb OIIepHpOBATh MOHATHAMH: pPalMOHAJbHAs
(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[BEIMYHHAMU;

MUTaTEeIbCKOW KyJIbTyphl KaK CpPEACTBAl- yMETh OIEPHPOBATh MOHSATHUSAMH: TOXIECTBO,
B3aUMOJCHCTBUSI MEXAY JIIOABMH HTOXKICCTBEHHOE  INpeoOpa3oBaHHE,  YypaBHEHHE,
[O3HAHMS MUPA; HEpaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPaBEHCTB,
- OCO3HaHHE [EHHOCTH  HAay4YHOH|paBHOCHIBHOCTh 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 CHUTYAllHI0 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) SMOIIMOHAIIBHBIH
peaoaraomui choOpMUPOBAHHOCTD:

HUHTCIIICKT,

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

OIITUMU3M, WHHUIIMATUBHOCTD,
BO3MOIKHOCTEH;

- DMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH
[IOHUMATH SMOLMOHAILHOE COCTOSHHE

VIPYTHX, YYUTBIBATH €ro pu
OCYIIIECTBIICHUHU KOMMYHUKAIUH,
CITOCOOHOCTD K COYYBCTBUIO u

- YMETb OIepUpPOBATH MOHATHSAMHU: PalliOHAILHEIE,
MppalMoHAJbHble, IOKa3aTelbHbIE, CTEIEHHEIE,
morapudmuyeckue, TPUTOHOMETPUYECKUE
YpaBHEHUSI M HEPABEHCTBA, UX CHCTEMBI;

- YMETh OIepUpPOBATH MOHATHSMH: MHOTOTPaHHHK,
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;

- YyMETh ONEpUPOBATh MOHATUSAMHU: IPSIMOYTOJIbHAS
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
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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 MOHATHUSAMHE: 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 BBHIMNOJHATE 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 MHP)

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;

YMEThb HCIHONB30BaTh Tpaduku QyHKIMA Ui
M3y4YeHHSI  IMPOLECCOB npH

[PELICHUH 33/1a4 M3 JPYTHX y4eOHBIX IPEIMETOB U

oOpaTHbIE TPUTOHOMETPUUYECKHE

okaszaTeiabHass M JorapudpmMuuecKas

H  3aBHCHMOCTEH

M3  pealbHOW JKU3HM; BbIpaXaTh (opMyliamu

3aBUCUMOCTH MEXKIY BCIIMYMHAMMU,

CBOOOJTHO OTEpUPOBATh TMOHATHSIMH: YETHOCTH

(byHKIUY, (yHk1HH,
OrpaHU4YEHHOCTh MOHOTOHHOCTb

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
- OCTCTUYCCKOC 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:

- OCYILECTBJIATH KOMMYHHKAI[UH BO BCEX
chepax >KU3HHU;

- pacmo3HaBaTh HeBepOaJbHBIC 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 OIEpHPOBaTh MOHATHSAMHU: TOUYKA, MpsMasi,
[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;

- yMeTh HCIOJIB30BAaTh MPH PEIICHUH 3a/ad
M3ydeHHbIE (AKTBI W TEOPEMBI IUIAHHMMETPHH;
[YMEHHE OLICHNUBATh pa3Mepbl 00BEKTOB

OKPYIKarolero Mupa

TOYKY 3pEHHsS C  HCHOJb30BaHUEM
SI3BIKOBBIX CPEACTB
OK 06. [IposBaiTh - OCO3HaHHE 00y4aromUMHUCs- YMETh peIlaTh TEKCTOBBIE 3a/1a4X PAa3HBIX TUIIOB (B
rpak1aHCKO- [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 Poccuickol|- *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;

*ymemv c60000HO oOnepupo8amv HOHAMUAMU.
nocnedogamenbHocme, apugpmemuuecxas
npozpeccus, 2eoMempuiecKast npozpeccus,
Oeckoneuno yowisarowas 2eoMmempuiecKast
npozpeccus; ymemby 3a0aeamv
nociedosamenvHocmuy, 6 MOM UUCKe C NOMOUBIO
pexyppeHmuvix popmyi;

*ymemov 6vIOUPaAMbL NOOXOO0AWUN 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-IOHOIIECKUX OPTaHU3ALMIX;

- 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);

- CIIOCOOHOCTh 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 IPUHUMATh NEHCTBUS, MPUHOCSIINE
Bpea OKpy Karolleil cpene;

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

- yMETh ONIEpPHpPOBATh MOHATHAMH: (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  PEILCHUS
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, OLICHHBATh
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  JBH)KCHHE,  PelIaTh
OpUCHTUPOBAHHEIC

MaTEMaTHYCCKOT O

HPaKTHKO-
3aa4d  Ha HauOoNbIIME U
HaUMEHbIINE 3HAYCHUS, Ha HaxXOXIECHUE IIyTH,
CKOPOCTH M YCKOPEHHUS;

- yMeTb OIEepUpOBaTh MOHATUSIMHU: JIBIDKCHHE B
[pOCTpaHCTBE, T0100HbBIE (GUTYPHI B IPOCTPAHCTBE;
MCTIONB30BATh OTHOIIICHHE Iommasei
MMOBEPXHOCTEH W 00BEMOB MOAOOHBIX GUryp TpH
pELICHNY 3a/1a4;

- YMEThb BBIYHUCIIATE T'COMETPHYCCKUE BEIMYHHEI
(nmwHA, yroy, IUIomanhs, o0BEM,  IUIOMIAIH
[MOBEPXHOCTH), MCIOJIB3YsI W3ydeHHbIE (GOpMyIbl 1

METObI
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2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM

JAUCHUITIJIMHBI

2.1. O0beM y4eOHO AMCUUIJIMHBI U BUABI

yueOHOo# padoThI

Buj yueoHo# paGoThl Konuuecmeo uacos
MakcumanbHasi ydieOHas Harpy3Ka (Bcero) 264
Oo6s3aTesibHasi ayIuTOpPHAsi y4yeOHasi Harpy3ka 234
(Bcero)
B TOM YHCIIE!
3aHATHUS JICKIIUOHHOI'O THUIIA 78
MPaKTUYECKUE 3aHATHUSA 156
CamocrosiTenbHAs pabora o0yuarouierocsi 0
(Bcero)
B TOM YHCJIE!
BHeaynutopHas caMocTosiTeNIbHAs paboTa -
KoncynpTanuu -
[TpoMexyTouHas aTTecTarys 30
Ilpomesricymounas ammecmayusn 8 popme: 1 cemecTp — ’K3aMeH
2 ceMecTp — 3K3aMEH

N Bcero CemecTpsl

Bun yue6Hoii paboTsl 4ACOB 1 )
Y4yeOHas HArpy3Ka (Bcero) 264 96 138
AyauTopHble 3aHATHS (BCEro) 234 96 138
B ToMm uucae:
3aHATHS JIEKIIMOHHOTO THUIA 78 32 46
MIPAKTHYECKUE 3aHITHUS (IPAKTUKYMBbI) 156 64 92
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 i ) )
OONOJIHUMENLHO20 MEeoOPEemuUIecKo20 Mamepuaid
Koncynpranun - - -
[TpomexxyTouHas aTtectanus (dK3amMeH/3a4ueT/aud.3a4er) 30 9K3aMEH | 9K3aMeH
OO6m1as TpyJI0EMKOCTh 264 96 138
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2.2. CTpyKTypa TUCUMIJIMHBI:

KonndecTBO ayJUTOPHBIX 4acOB CamocTosi-
TenmpHas paboTa
obydarorerocs
Teoperu-
HanmeHoBanue pasieinos I[pakTuuec- (uac.)
Bcero 4EeCcKoe
KHE 3aHATHSA (B T.4.
oOydeHune
KOHCYJTBTAITHH)
2 3 4 5 6

IToBTOpeHHe Kypca MaTEeMaTUKA OCHOBHOU 18 6 12 -
LIKOJIBI
[IpsiMble M TJIOCKOCTH B TPOCTPAHCTBE. 30 10 20 -
KoopauHatel 1 BEKTOPbI B IPOCTPAHCTBE
Crenenn n kopHu. CTenieHHas, MOKa3aTeNbHASA 42 16 26 -
u sorapupmuyeckasi QyHKIUU
OcHOBEI TPUTOHOMETPHH. 28 10 18 -
Tpuronomerpuueckue GyHKIUU
[IpousBognas u neppooOpasHas GyHKIUH 50 16 34 -
MHOrorpaHHHKY U Tejla BPAILECHUS 34 10 24 -
OIIeMEHTHI Teopuu BEPOATHOCTEN u 32 10 22 -
MaTEeMaTHYECKON CTaTUCTUKH
Koncynsramnuu
Bcero no gucuuminze 234 78 156 -
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2.3. TemaTu4eckuii JIaH U COAEPKAHUE YUEeOHOM TUCHHMILIUHBI

Conep:xanue y4yeGHOTo MaTepraJia (0OCHOBHOE U MPOodecCHOHATbHO-

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
Paznen 1. TloBTopeHme  Kypca 18 OK 01, OK 02,
MAaTEeMATHKH OCHOBHOM HIKOJIbI 6a+12m) 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 IOBCEAHEBHOMN IS TEILHOCTH.
Tema 1.2. Uncna (HaTypaJIbHBIE, JeticTBus Hag uncnaMu (HaTypaJbHBIMU, pallUOHATBHBIMU, TEHCTBUTEILHBIMU). 1 2
panuoHaibHbIe, TeCTBUTENbHBIE)
Tema 1.3. Anredpanyeckue Boipaxxenns: | OcHoBHbIC OHATHSL. Llenble panoHanbHbIe BhIpaskeHHs. J[poOHbIe palMoHaIbHbIe 1 2
BBIPAKCHHUS.
Tema 1.4. Ypasuenus. HepaBeHcTBa VYpaBHEHHUs: JUHEHHBIC; KBAAPATHBIE; YPABHEHUS, COIEPKAILNE IEPEMEHHYIO IO 1 4
3HAaKOM MOJTyJIsl; palliOHaJIbHbIE; OUKBaIpaTHbIE.
Hepagencra: nuHelHble; qpoOHO-IMHEHbBIE; HEpABEHCTBA BTOPOU CTETICHH,
HEpaBEHCTBA C MOIYJISIMU; PELICHUE PAllMOHAJIBHBIX HEPABEHCTB METOZOM
POMEXKYTKOB. TpauecKoe pelieHre HepaBeHCTB.
CucTeMsl ypaBHEHUH ¢ AByMsI IEpEMEHHBIMHU. Pelienne cucteM IByX ypaBHEHHUH ¢
JIByMsI IEPEMEHHBIMH: METOJIOM ITOJICTAHOBKH;, METOJIOM CIOXKEHHS; METOIOM
BBEJICHUS HOBBIX MIEPEMEHHBIX; IpaUuecKoe pelieHue.
Tema 1.5. ®ynkunu u rpapuxu OcHOBHBIE 3JIeMeHTapHble (YHKINU: TUHEHHas;, QyHKIMS, ONHChIBAIOLIas] 2 2
00paTHYIO IPOTIOPIMOHATFHYIO 3aBUCHMOCTh; KBaJApaTHIHAS.
Tema 1.6. Pemrenne 3amau. Bxomnoi Kontponbnas pabora 2
KOHTPOJIb
Pasznen 2. Crepeomerpusi. Ipsimbie u 30 OK 01, OK 03,
TVIOCKOCTH B NMPOCTPaHCTBeE. (10 1 + 20 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. 2 2
CTEPEOMETPHH.
Tema 2.2. [TapannensHocTs IpAMBIX U | Pacmiono)kenne 1ByX MpsIMBIX B IPOCTPAHCTBE: MepECcCEeKaroIuecs IpsMbIe, 3 5
IUIOCKOCTEH B IIPOCTPAHCTBE HapauleIbHbIE MPSIMBIE, CKpeIuBaronyecs npsmsle. [lapamiensHOCTs IpsMOi 1
miockocty. IlapamnensHocTs ABYX mutockoctel. [Ipocreitiue 3anaun Ha
MIOCTPOCHUE CEUYECHN MHOTOTPAHHHKOB.
Tema 2.3. [lepneHIuKyIIpHOCTH Yron mexay nNpssMbIMU B IPOCTPAHCTBE. [lepneHIMKyIApHbIE TPSAMBIE. 3 5
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
IJIOCKOCTAMMU. [IepneHIuKyIIpHOCTD IIIOCKOCTEN. PaccTosIHUSA MEX 1y TOUKaMH,
MPSIMBIMH H IJIOCKOCTSIMH.
Tema 2.4. KoopauHaTel, BEKTOPHI U IlonsiTHE BEKTOpa U KOOPAKUHAT BEKTOpa B mpocTpaHcTre. Onepanuu Haj 2 6
reoMeTpruecKie MpeoOpa3oBaHus B BEKTOpaMH B IIpOCTpaHCTBe. PaznokeHne BEeKTOpa Mo JBYM HEKOJIITMHEAPHBIM
MIPOCTPAHCTBE BEKTOpaM. Pa3noxeHne BeKTopa Mo TpeM HEKOMILUIaHAPHBIM BEKTOpaM. Pemenue
MPOCTENIINX 3a]1a4.
Tema 2.5. Pemenue 3amay. KonTtponbsHas pabora 2
Crepeometpus. IIpsmMble M IIIOCKOCTH
B pocTpancTBe. Koopaunater u
BEKTOPHI B IPOCTPAHCTBE
Pazgen 3. CremeHH M  KOpHH. 42 OK 01, OK 02,
Crenennas, NnoKa3zaTejabHas U (16 1+ 26 m) OK 03, OK 05,
Jorapupmudeckast PyHKuuU OK 07
Tema 3.1. Kopens n-ii crenenn u ero | [loHsTHE KOpHS n-0H cTENEHU U3 AeHCTBUTENBHOTO Yncia. CBoicTBa KOpHA n-0i 2 2
CBONCTBa creniean. [IpeoOpa3oBaHre HppaTMOHATBEHBIX BBIPAKEHHH.
Tema 3.2. HppanmoHanbHbIe WppanmonansHble ypaBHEHHA. PaBHOCHIBHOCTE HPPALMOHATIBHBIX 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 4
CBOJICTBa U rpauk OIepaLuio BO3BeACHUS B cTeneHb. CBoiicTBa U rpadMK CTENEHHON (DYHKIIUH.
Tema 3.4. IlokazarenbHas QyHKIHA [Mpeobpa3zoBaHme MOKa3aTeNbHBIX BhIpakeHHH. OnpeneneHne mokazaTeIbHON 2 4
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(GyHKIIH, CBOWCTBA (PYHKIIWH.
Tema 3.5. Jlorapudmuueckas pynkuus | Jlorapupmuueckas pyHkuus. Anrebpandeckre onepanyy Haj JorapupmMamu. 2 4
JlorapudmupoBanue 1 MOTEHIUPOBAHHUE. 3aBUCHMOCTh MEXIy JorapudMamMu
YHCeN IIPU PA3HBIX OCHOBAHMSX.
Tema 3.6. Iloka3arenbHble ypaBHEHHS | MeTopl pelieHus OKa3aTeIbHBIX ypaBHEHUH: clloco0 ypaBHUBAHUS OCHOBAaHUH; 2 4
1 HEPABCHCTBA norapuMrpoBaHNe 00eHX JYacTeil ypaBHEHNUS; IPUMEHEHHE OCHOBHOTO
JOrapupMUIECKOro TOXKAECTBA; IPe0OpPa30BaHKUE K KBaAPATHOMY YPaBHEHUIO;
cnoco0 rpynnupoBky; rpadpudeckuii. [lokasarensHble HEPaBEHCTBA.
Tema 3.7. Jlorapudmudeckre MeTtosl pemieHus Torapu(MIYECKIX ypaBHEHHUH: NCIOIB30BaHUE OTPECIICHIUS 2 4
YpaBHEHHUSI 1 HEpaBEHCTBA norapudma; crmocod ypaBHHBaHUSI OCHOBAaHHH M TPUMEHEHUE CBOMCTB Jiorapudma;
NOTEHIMPOBaHKE; JIorapu(MUpoBaHUe 00enX YacTell ypaBHEHHUS; TpeoOpa3oBaHme
K KBaJJpaTHOMY 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. 28 OK 01, OK 02,
Tpuronomerpuuyeckue pyHkuumn (10 n+18 m) OK 03, OK 04,
Tema 4.1. Tpuronomerpuyeckue ITonstue yrina. 3mepenue yrinos. OnpezeneHie TPUrOHOMETPUIECKUX (QYHKLUHI 6 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 QpyHKuMii cuHyca, | ColicTBa pyHKIMM ) = Sin X u eé rpaduk. CBolicTBa QYHKIMM ) = COSX H €€ 3 1
KOCHHYyCa, TAHI'CHCA M KOTAHI'CHCA M UX | rpadyuk. CoiicTBa GyHKIMK ) = 1gX u eé rpaduk. CpoiicTBa QyHKIMH
rpaguku y =ctgx n eé rpapuk. [IpeodpazoBanue rpadiKoB TPUTOHOMETPHUECKUX
GbyHKIMI
Tema 4.3. TlpeoOpa3oBanue CoOTHONICHUS] MEX]y TPUTOHOMETPUIECKUMU (PYHKIMSIMH OJTHOTO apryMEHTa. 2 4
TPUTOHOMETPUUECKUX BBIPAKCHUN DOpMyJIBL: CIIOKEHHS; ABOMHOTO apryMeHTa; IPUBEIEHHS; CYMMBI U Pa3HOCTH
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OJTHOMMEHHBIX TPUTOHOMETPUYECKUX (QYHKLHUH; TpeoOpa30BaHMs IPOU3BEIECHHS
TPUTOHOMETPUUECKUX PYHKLIHUI B CYMMY; OHMKEHUSI CTETICHH; TOJIOBUHHOTO
apryMeHTa; BBIPAXCHNUE TPUTOHOMETPUIECKUX (YHKLHHI depe3 TaHI€HC
MIOJIOBUHHOTO apryMEHTA.
Tema 4.4. OOpatHbIe OO0patHble TpUrOHOMETpHYECKHE PYHKIIUH, X CBOHCTBA U TpaduKH. 2
TPUTOHOMETpUUECKUE (PYHKINU
Tema 4.5. Tpuronomerpudeckue [Ipocreiine TPUrOHOMETPUYECKUE YPABHEHHSA: SIN X =d; COSX=a; 1gx=a; 3 5
YPaBHCHHUS 1 HCPABCHCTBA Ctgx = a. 3aMeHa NepEMEHHBIX [PU PEIICHUH TPUTOHOMETPHYECKUX yPaBHEHHU.
Perenne TpuroHOMETpHUUECKUX YpaBHEHUN PUBEIECHUEM K OJHOHN QyHKIMU (C
OJIMHAKOBBIM apryMeHTOM). Perienue oqHOPOAHBIX TPUTOHOMETPHUUECKUX
ypaBHeHUH. PellieHne TpUroHOMETPHYECKUX ypaBHeHuM Buga f (x) =0c
MTOMOIIIBIO PA3JIOAKEHHE HA MHOXKUTEIH.
Pemienne npocTedux TPUTOHOMETPUYECKUX HEPABEHCTB.
Tema 4.6. Pemienue 3amay. KonTtponbsHas padora 2
OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuueckue GyHKLIUH
Pasnen 5. Hauana 50 OK 01, OK 03,
MaTeMaTH4YeCKOro aHajm3a (16 a+34 H) OK 04, OK 06,
Tema 5.1. IlocaenoBaTenbHOCTH Beckoneunas uncnoBas nociaeaoBareabHoCcTh. [Ipeaen ynucinoBoit 2 2 OK 07
MOCIIE0BATEILHOCTH
Tema 5.2. [lpenen pynkumu Brruncnenue npenena ¢pynkmnun. [Ipupamienne aprymerTa u npupaiieHue 2 4
¢ynkunu. HenpepsiBHOCTh hyHKIMK. Touku pa3pbiBa GyHKUUH. ACHUMIITOTHI.
Tema 5.3. [IpousBoanas Cxkopoctb uzmenenus Gynkiuu. [IponssoHas. @opmysisl auddepeHIpoBaHms. 2 6
[IpaBuna quddepenuuposanus. IlponsBoanas cnoxuoi Gy, PuU3ndecKuil n
TEOMETPHUYECKUI CMBICI TIPOU3BOTHOM.
Tema 5.4. [lpunoxenus npousBogHoi | Bo3pacranue u yObiBanue QyHKIUH. DKcTpeMyM QyHKIMH. HammeHsbliee u 4 6
K MCCIIEJI0BAHMIO (DyHKLIMI HauOoJbIIee 3HaUeHUS PYHKIMK. 3a/a4¥l Ha HAXOXK/ICHHE HAUMEHBIITUX U
HanOoNbIUX BennurH. Hanpasienue Beimykiiocty rpaduka QyHkiun. Todku
neperuda. [Toctpoenue rpadukoB GyHKIIHH.
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Tema 5.5. Heonpenenennsiit uarerpan | OcHoBHBIE (hOPMYITBI U TIPAaBUIIa HHTETpHpOBaHusl. HemocpencTBeHHOE 2 4
uHTErpupoBanue. HTerpupoBanrne METOJ0M 3aMEHBI IEPEMEHHOM.
MHTerpupoBanue mo 4yacTsm.
Tema 5.6. OnpeneneHHbIN UHTETpa Omnpenenennsiii naTerpai. ®opmyna Herotona-Jleitbanma. CBoiicTBa 2 6
OTIpeJIeIeHHOT0 HHTerpana. HemocpeacTBeHHOE BHIUMCICHHE ONPEACICHHOTO
UHTerpasia. BerauciieHre onpeeiecHHOr0 HHTErpajia METOJIOM 3aMEHBI
[IEPEMEHHOM.
Tema 5.7. [lpunoxeHus Brruucnenue miomazaeit 1 00beMOB € MTOMOIIBIO OMPEICTICHHBIX HHTETPAJIOB. 2 4
OTIpEJICIEHHOT0 HHTETpaa
Tema 5.8. Pemenue 3anau. KontponsHas pabota 2
Havyana matreMaTH4ecKOro aHaJn3a
Pasgen 6. MHOrOrpaHHHKH W TeJia 34 OK 01, OK 04,
BpallleHus1 (10 1+ 24 m) OK 06, OK 07
Tema 6.1. MHOrorpaHHuku MHororpanHuky: TpU3Ma (HaKJIOHHAs, IpsiMasi, TpaBUIIbHAs), 3 5
napajuiejenunes, nupaMuia, npaBuibHas nupamuaa. CBoHcTBa
MHOTOTPaHHUKOB. [locTpoeHune ceueHnii mpu3Mbl U 3a7a4M, CBI3aHHbBIC C
ceueHusiMU. [lapanenbHble ceYeHNs] TUpaMUIbl. Y CEYEHHAs! TUpaMU/Ia.
Tema 6.2. [IpaBuibHbIE [IpaBunIBHBIE MHOTOTPAHHUKH: TETPAd P (UETHIPEXTPAHHHUK), TEKCAIP 1 3
MHOTOTPaHHMKH (IecTUrpaHHMK) WK KyO, OKTa3p (BOCBMUTPAHHUK), HKOCAYAP
(IBagUATUTPaHHUK), TOJIeKadAp (ABEHAATUTPAHHUK).
Tema 6.3. Tena BpaieHus Hunuaap 1 HEKOTOphIe ero ceueHuss. KoHyc 1 HEKOTOphIE €T0 CeUSHUSI. 2 6
VYceueHnslit konyc. Hekotopsie ceuenus nununapa u konyca. Ilap u chepa.
KoMOHnHaImMm MHOTOTpaHHUKOB C LIIAPOM.
Tema 6.4. OObEMBI U ITUIOLIAIU [Tonsitre o0bema tej1. OObeMbl IPU3MBI U HIHHAPa. O0beM HAKJIOHHOM MTPU3MBI. 2 6
MOBEPXHOCTEN reOMeTpUYECKuX Ten | O0beMbl mupamusl 1 Konyca. O0beM mapa u ero yacrei. [1omnaas NoBepXHOCTH.
Tema 6.5. [Ipumepsl cummeTpuii [TonsiTHe 0 CUMMETPHUH B IPOCTPAHCTBE (LIEHTPAJIbHAs, OCEBasi, 3€pKaIbHAs). 2 2
[Tpumepsl cumMMmeTpuii B ipodeccuu
Tema 6.6. Pemrenue 3amau. Kontponbnas pabora 2
MHOFOFpaHHI/IKH 1 TCJIa BpallCHUA
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Paznen 7. DjieMeHTHI TEOPUH 32 OK 02, OK 03,
BEPOSITHOCTE U MAaTEeMaTHYeCKOM (10 1 +22 m) OK 05
CTATUCTUKH
Tema 7.1. OCHOBHBIC ITOHATHS Knaccudukanus coopituii. Knaccudeckoe onpeneneHne BEpOsTHOCTH. 3 5
TEOPUU BEPOSITHOCTEN CraTtucTiueckoe OnpeAeeHue BEPOATHOCTH. [ eomeTpuyeckoe onpeaeneHue

BEPOSTHOCTH. DIIEMEHTHl KOMOMHATOPUKU. HenocpeacTBeHHOE BHIUNCIICHHE

BEPOSITHOCTEH.
Tema 7.2. OCHOBHBIE TEOPEMBI HevictBus Haz coObITuAMU. Teopema coKeHus BEPOATHOCTEN. Y ClI0BHAs 3 5

BEPOSATHOCTH COOBITUA. TeopeMa YMHOKEHUs BeposTHOCTeH. HezaBucumnie

COOBITHSL.
Tema 7.3. [duckpernbie ciy4aiinpie | [loHsaTue ciy4aiHoi BeIMYMHBL. 3aKOH PacIpeieCHUs JUCKPETHOM CIyYaiHOM 2 4
BCJIIMYNHBI BeJIMUMHBL. MaTeMaTHuecKkue orepanun Haza CJIy‘IaI\/'IHLIMI/I BCJIMUMHAMU.
Tema 7.4. YHuciossle YucnoBble XapaKTEPUCTUKH TUCKPETHBIX CIyYalHBIX BEJIMYUH (CpeaHee 2 6
XAPAKTCPUCTUKH TUCKPETHBIX apudMeTHIecKoe, MoJIa, MeuaHa, pasmax). Pabora ¢ Tabaunamu,
CITy4aHHbIX BETHYHH rpaguKaMu, JUarpaMMaMu.
Tema 7.5. Pemenue 3amau. DiieMeHThl | KoHTposnbHas paboTa 2
TEOPUU BEPOSITHOCTEN U
MAaTeMaTUYECKOU CTaTUCTUKHU

78 156
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2.4. Coagepxxanue pa3aeoB JUCHUILIMHBI

2.4.1. 3aHATHA JEeKIHOHHOI0 THIIA

Ne

pasaeiaa

HaumenoBanue
pa3zaena

Couepma}me JICKITUOHHBIX 3aHATUH

®opma
TEKYLIETo
KOHTPOJIS

1

2

3

4

1

IHoBTOpPEHME Kypca
MaTeMaTUKHU
OCHOBHOM HIKOJIbI

Iens 1 3aga4n MaTEMaTUKU IIPA OCBOCHHUH
CIIELUAaJIbHOCTH. ba3oBble 3HAHUS U YMEHUS 110
MaTeMaTHKe B IPo(ecCHOHaTBHOM U B IIOBCETHEBHOM
JIeSATENBHOCTH.

[HeiicTBust Hag yucnaMu (HaTypaJbHBIMH,
panroHaIbHBIMU, eiicTBUTENbHBIMHI). Llenbie u npoOHbIe
palOHAIBHBIE BBIPAXKCHMSL.

YpaBHEHHUs: JUHEHHBIC; KBAAPATHBIE; YPABHEHUS,
coZieprKaliye MEPEMEHHYIO IOl 3HAKOM MOJYJIS;
panroHaNbHbIe; OUKBaJpaTHEIE.

HepaBencrta: nuHelHbIe; qpOOHO-INHEHHBIE;
HEPaBEHCTBA BTOPOI CTEIIEHU, HEPABEHCTBA C MOAYJISIMU;
pEIIeHNE palMOHATIBHBIX HEPABEHCTB METOAOM
IIPOMEKYTKOB.

OcHOBHBIE 3JIeMeHTapHble (YHKINU: TUHeWHas; QyHKIus,
OMKCHIBAIOIIAsl OOPATHYIO IPONOPLHOHATIBHYIO
3aBHCUMOCTb; KBaJpaTHYHAs; CTEIICHHAsl (QYHKLU C
HaTypaJIbHBIM [10KA3aTEIEM.

v

Crepeomerpnus.
IIpsiMble U IVIOCKOCTH
B MPOCTPAaHCTBeE.
Koopaunatel u
BEKTOPbI B
NPOCTPaHCTBE

[IpeameT crepeomeTpun. AKCHOMBI CTEPEOMETPUH U UX
MPOCTEUILINE CIECTBUS.

PacnionoxeHue nByX NpsiIMbIX B IIPOCTPAHCTBE:
TepeceKaronuecs npsMble, MapajielbHble MPsIMbIE,
CKpeluBaronuecs npsamsle. [lapannensHocTs TPSIMON U
IUIOCKOCTH. [lapannensHoCTh ABYX IITOCKOCTEM.

Yrois Mexay IpsIMbIMU B IIPOCTPAHCTBE.
IlepnenaukynsapHsle npsamsele. [lepneHInKyIIpHOCTD
MPSIMOM U MIOCKOCTH. IleprenauKynsap n HaKJIOHHAs.
Teopema o Tpex neprneHIuKyIsIpax. YTrojl Mexay IpsMon
U IUIOCKOCTBIO. [IByrpaHHbIi yroi. Yros Mexay
IUIOCKOCTSIMH. [leprieHANKYISIpHOCTD MIIOCKOCTEN.
PaccTosHus MEX Ty TOUKaMH, IPSMBIMH U TUNTOCKOCTSIMHU.
[lonsTre BekTOpa M KOOPAUHAT BEKTOPA B MIPOCTPAHCTBE.
Omnepanny HaJl BEKTOpaMU B IpOCTpaHCTBe. Paznoxenne
BEKTOPA MO JJBYM HEKOJIJIMHEAPHBIM BEKTOPaM.
PasnoxeHue BekTOpa 1o TpeM HEKOMILTaHAPHBIM
BEKTOPaM.

CreneHn U KOpHH.
CreneHHas,
nokaszartejbHas U
Jorapugpmudeckas
pynkuun

IlonsiTve KOpHA 1-01 CTENEHH U3 JEMCTBUTENBHOIO YNCIIA.
CBoiicTBa KopHs n-0ii cTeneHu. [IpeoOpasoBanue
MppaIMOHATBHBIX BBIPAXKEHUH.

WppanmoHanbHble YpaBHEHUS, UX PaBHOCHIBHOCTD.
MeTop! penieHys HppalMoOHaIbHBIX YPaBHEHUH U
HEPaBEHCTB.

O6006muienne nmonsarus crenenu. [Ipeodpazosanue
BBIPaKECHW, BKIIIOYAIOIINX OINEPAIIUIO BO3BEACHUS B
crerieHb. CBoiicTBa 1 TpaiK CTEIEHHON (DYHKITHH.
IIpeobpazoBanue MoKazaTeNbHBIX BEIPAKEHUH.
OmnpepeseHue Moka3areiabHOM (YHKINMHU, CBOMCTBA
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¢byHKUNY.

MerToapl peleHns IoKa3aTeIbHbIX U JIOrapu(pMUIECKUX
YpaBHEHUH.

Jlorapudmudeckas ciupaib B IPUPOJE.

Pa3gen 4. OcHOBBI
TPUTOHOMETPHUH.
TpuroHoMmerpuieckue
pynxuun

CgoiictBa u rpaduku QyHKIMIA: ) =S X, y =COSX,
y=tgx n y=ctgx. IlpeobpazoBanue rpapukoB
TPUTOHOMETPUYECKUX (PYHKITHH.

CooTHOIIEHUS MEKAY TPUTOHOMETPUUECKUMHU
(GYHKUIUSAMH OTHOTO aprymMeHTa. DOopMyJIbl: CIIOKEHHUS;
JIBOMHOTO apryMeHTa; MPUBEICHUSA; CYMMBI U Pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUIECKUX (PYHKLNH;
npeo0pa3oBaHus IPOU3BEICHUS TPUTOHOMETPUIECKUX
(byHKLIUI B CyMMYy; HOHMKEHHS CTETICHH; [I0JIOBUHHOTO
apryMeHTa; BBIpaXCHNUE TPUTOHOMETPUIECKUX (PYHKLIUH
4yepe3 TaHT'€HC TIOJIOBUHHOTO apryMeHTa.

OOpatHble TPUrOHOMETpHYECKHE (QYHKINH, UX CBOICTBA U
rpaduKu.

[Ipocreiiiine TPUrOHOMETPUUECKUE YPABHEHHS:
sihx=a; cosx=a; Igx=a; ctgx=a. 3ameHa
MIEPEMEHHBIX MPHU PEIIEHUN TPUTOHOMETPHUECKUX
ypaBHEHUH. PerieHre TpUroHoOMETpUYECKUX YPAaBHEHUI
NpUBEICHUEM K OTHOH QPYHKIMHU (C OJUHAKOBBIM
aprymeHToMm). Perenue onHOpOAHBIX
TPUTOHOMETPUUYECKUX YpaBHEHUN. Pemenue

TPUTOHOMETPHYECKUX YPAaBHEHMUI BUaa [ (x) =0c

MIOMOIIBIO PA3JI0KEHUE HA MHOXKHUTEIIH.
PemeHne npocTedIMx TPUrOHOMETPUYECKUX HEPABEHCTB.

Hauaja
MaTeMaTH4YeCKOro
aHaJamn3a

Bbeckoneunas yncnoBas mociaenoBaTenbHOCTh. [Ipeaen
YHCIIOBOM MOCIE0BATENLHOCTH.

Beruncienue npenena ¢pynkiuuu. [IpupaiieHue aprymeHnra
U mpupaineHne GyHkuun. HempepblBHOCT QyHKINH.
Touku paspeiBa GyHKIUH. ACUMOTOTHI.

Ckopoctb uzmenenus pyukuuu. [Iponssoanas. ©opmysist
nuddepennupoBanus. [Ipasmia quddepeHipoBanmsl.
[IponsBoanas cioxHON GyHKIMN. OU3HUeCKUil 1
reOMETPUUYECKHUI CMBICIT IPOU3BOTHOH.

Bospacranue u yobiBaHNE QYHKIUU. DKCTPEMYM
¢yHkunu. HanMmenbliee u HauOoIbIIee 3HAYCHNUS
¢byHKUMHU. 3a7a4 HAa HAXOXKICHUE HAUMEHBIINX U
HanOOJNBIINX BeNM4MH. HampasiieHre BBITyKIOCTH
rpaduka dhyaknun. Toukn eperuda. Iloctpoenme
rpa¢uKoB QyHKINH.

OcHoBHBIE (POPMYJIIBI U [TPaBUIIa HHTETPUPOBAHUSI.
Henocpencrsennoe naterpupoBanue. MiHTErprpoBanme
METOJIOM 3aMEHBI IlepeMeHHON. HTerpupoBanne no
JacTAM.

Onpenenennbiii uaTerpai. @opmyna Hetortona-JleiioHuma.
CBoiicTBa OIpeAesIeHHOTO HHTEeTrpaia. HemocpeacTBeHHOe
BBIUMCIIEHHE OIPEJCIEHHOr0 HHTEerpana. Berarcnenue
OTNpeAEIEHHOI0 MHTETpajia METOIOM 3aMEHBI IEPEMEHHO.
Brrancnenwne miomanaeiit © 00beMOB ¢ TOMOIIBIO
ONpeeIEHHBIX HHTETPAJIOB.

Y, A
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6 MHororpaHHUKH "
Teja BpallleHus

MHororpaHHuku: Mpu3Ma (HaKJIOHHAs, psmMas,
MpaBWJIbHAA), MapajljieNienunesa, MupaMmua,
npaBuiIbHas nupamuga. CBOMCTBa MHOTOTPaHHUKOB.
[TocTpoeHune ceyeHuii MpU3Mbl U 3aJ1a4M, CBSI3aHHbBIE C
ceueHusiMu. [lapanenbHble CEYEeHUsI TMPaMU/IbI.
VYceuennas nupamujaa.

[IpaBuiIbHBIE MHOTOTPAHHUKH: TETPAIAP
(4eThIpEeXTpaHHMK), TeKcadap (IIeCTUTPAHHUK) UITH
Ky0, OKTa31p (BOCBMHUIPAHHUK), HKOCAIAP
(mBaaaTUTpaHHUK ), JOJIEKADIP
(I1BeHaAALIATUTPAHHUK).

Hunuuap u HeKoTopkle ero ceueHust. KoHyc 1 HeKoTopble
€ro ceyeHus. Y ceueHHbIN KoHyc. HekoTopsle ceueHns
nurHApa u konyca. lap u cdepa. KomOuHammm
MHOT'OTPAaHHHKOB C LIAPOM.

[Nonsitue o0bema Ten. OObEMBI TPU3MBI U LIWJIUHIPA.
O0beM HakI0HHOH npu3Mbl. OOBEMBI TUPaMUIBI U
koHyca. O0Bpem mapa u ero yacreid. [momanp
MOBEPXHOCTH.

[lomsTve 0  cuMMmeTpuM B IPOCTPAHCTBE
(ueHTpasibHasA, oceBas, 3epKajabHas).

[Tpumepsl cuMMeTpHii B ipodeccun

7 DJIeMeHTbI TeOpHH
BEPOSITHOCTE U
MaTeMaTH4eCKOH
CTATUCTUKH

Knaccuduxkarms codertuii. Kimaccnueckoe onpeneneHme
BepoATHOCTU. CTaTUCTUYECKOE OIpeIesIeHne
BEpOATHOCTHU. | eoMeTpHrueckoe onpeaeneHue
BEPOSITHOCTU. DJIEMEHTHl KOMOMHATOPHKH.
HenocpencTBeHHOE BEIYHMCIEHUE BEPOSITHOCTEH.
HeiictBust Haj coOBITHSIMH. TeopeMa CIIOKEeHUS
BEPOATHOCTEH. Y CJIOBHASI BEPOSATHOCTE COOBITHS. Teopema
YMHOXXEHHsI BeposiTHOcTel. He3aBucumbie coObITHS.
[lonsiTre ciydaiiHOM BeTMUMHBI. 3aKOH pacipe/esieHus
JIUCKPETHOM Cily4yallHOW BEeJIMYMHBI. MaTreMaTuieckue
onepanuy HaJ CIy4YaiHbIMHU BETUYNHAMHU.

UucnoBble XapaKTEPUCTUKU TUCKPETHBIX CIIyYalHbBIX
BeJIMYMH (cpefHee apupMeTHIecKoe, Mojia, MeuaHa,
pa3Mmax). Pabora ¢ Tabnuuamu, rpadpukamu,
JyarpamMMaMH.

IIpumeuanue: Y — ycTHBIN onpoc, [ — MaTeMaTHYeCKUN TUKTaHT

2.4.2. 3aHATHA CEMHUHAPCKOI'0 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 IIKOJIbI

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

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

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

OcHOBHBIE 3JIeMEeHTapHbIe PYHKINU: JINHEHHAs; QYHKIIN,
OTKCBIBAIONIAsT OOPATHYIO MPOMOPIHOHATIBHYIO
3aBUCHMOCTD; KBaJpaTH4YHAs; CTCTICHHAS] QYHKIHS 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
byHxunu

[ToHsTHE KOPHS 1-OU CTENEHU U3 IEUCTBUTEIBLHOIO YHCIA.
CpoiicTBa KopHs n-oii cteneHu. [IpeobpazoBanue
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.

MeTopl 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). TpuroHoMerpuyeckue

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

Caoiictea 1 rpaduku QyHKIMA: Y =Sih X, y =COSx,
y=tgx nu y=ctgx. IlpeobpazoBanue rpapukoB
TPUTOHOMETPUYECKUX (PYHKITHH.

CoOTHOIIEHHUS MEX Iy TPUTOHOMETPUIECKUMHU
(GYHKUIMSME OTHOTO aprymenTa. GopMyIibl: CIOKEHHUS;
JIBOMHOTO apryMeHTa; MPUBEIECHUSA; CYMMBI U Pa3HOCTH
OJIHOMMEHHBIX TPUTOHOMETPUYECKUX (YHKLUII;
npeo0pa3oBaHus IPOU3BEICHUS 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; t1gx=a; ctgx=a. 3ameHa
IIEPEMEHHBIX IIPU PEIIEHUH TPUTOHOMETPUIECKUX
ypaBHEHUH. PerieHre TpUroHOMETpUYECKUX YPaBHEHUI
NpUBeICeHUEM K OJTHON QYHKIMHU (C OJTHAKOBBIM
apryMeHToM). Pemienne oTHOpOIHBIX
TPUTOHOMETPUUYECKUX ypaBHEHU!. Pemenue

TPUTOHOMETPHYECKUX YPABHEHMI BUa [ (x) =0c

MTOMOIIIBIO PA3IOKEHHE HA MHOXKHUTEIH.
Penienue nmpocTeinmx TpUroHOMETPUIECKUX HEPABEHCTB.

Hauaja
MaTEMATHYECKOI'0
aHaJIN3a

Bbeckoneunas yncnoBas nmociaenoBaTenbHOCTh. [Ipeaen
YHICIIOBON MOCIIEeI0BATEILHOCTH.

Beruucnenue npenena ¢ynkuun. Ilpupamenune aprymenra
U mpupaineHne GyHkuun. HempepblBHOCT QyHKINH.
Touku pa3pbiBa GYHKIUH. ACUMOTOTHI.

Ckopoctb uzmenenus pyukuuu. [Iponssognas. ©opmyst
nmuddhepennupoBanus. [Ipasuna quddepeHpoBaHms.
[MpounsBoaHas cioxxHOH QyHKIMHA. PU3nveckuii n
reOMETPUUYECKHUI CMBICIT IPOU3BOTHOH.

Bospacranue u yobiBaHNE QYHKIHU. DKCTPEMYM
¢yHkumu. HanMmenbliee u HauOoIbIIee 3HAYCHNUS
¢yHKIMU. 33124 HA HAXOXKJCHUE HAUMEHBIINX U
HanOOJNBIIMX BeNn4rH. HanpasiieHne BHITyKIIOCTH
rpaduka ¢pynkiun. Touku neperuda. [Tocrpoenue
rpaduKoB QYHKIIUH.

OcHoBHBIE (YOPMYJIBI U [TPABUIIa HHTETPUPOBAHUS.
Henocpexacteennoe nnrerpuposanue. HTerpupoBanue
METO0M 3aMEHbI IEpeMEHHOM. IHTErpupoBanue 1o
YaCTsIM.

Onpenenennsiii uaterpai. @opmyna Hetorona-Jleiioauna.
CBoiicTBa OIpeAesIeHHOTO HHTEeTpaia. HemocpeacTBeHHOe
BBIUMCJIEHHE OIPEEIEHHOT0 HHTeTpasia. Beraucnenue
ONpeAEIEHHOI0 UHTETpajia METOIOM 3aMEHBI IEPEMEHHO.
Brruucnenue miomniaaeii 1 00beMOB C TOMOILBIO
OTIpeZieIEHHBIX HHTETPAJIOB.

VY, I1P,
KP

MHOFOFpaHHI/lKI/I H
TeJa BpaleHus

MHororpanHuky: TpU3Ma (HaKJIOHHAas, IpsaMas,
MpaBWJIbHAA), MapajljieNienunesa, MupaMmua,
npaBwibHas nupamujia. CBoilcTBa MHOIOIpaHHUKOB.
ITocTpoeHHe ceyeHu IPU3MBbI U 33J1a4H, CBSI3aHHbIE C

VY, 11P,
KP
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ceueHusiMu. [lapanenbHble CeYeHUs] TUPaMU/IbI.
VYceueHHas nupaMuaa.

[IpaBuIbHBIE MHOTOTPAHHUKH: TETPAIAP
(4eThIpEeXTpaHHMK), TeKcadap (IIeCTUTPAHHUK) UITH
KyO, OKTa31p (BOCBMHUIPAaHHUK), HKOCAIAP
(IBaaaTUTPaHHUK ), JOJIEKADIP
(1BeHaAALIATUTPAHHUK).

Hunusap u HeKoTopkle ero ceueHust. KoHyc 1 HeKoTopble
€ro ceyeHus. Y ceueHHbIN KoHyc. HekoTopele ceueHus
nurHApa 1 konyca. lap u cdepa. KomOunammm
MHOT'OTPQaHHHKOB C LIAPOM.

[Monsitue o6bema Ten. OObEeMbI IPU3MBI M IIHITHHAPA.
O0beM HaKIIOHHOW MPpHU3MbL. OOBEMbI TUPAMUJIBI H
koHyca. O0Brem mapa u ero gacteit. [momanp
MOBEPXHOCTH.

[lomsTve 0  cuMmeTpun B IPOCTPAHCTBE
(ueHTpasibHasA, oceBas, 3epKajabHasi).

[Tpumepsl cuMMeTpHii B ipodeccun

7 DJIeMeHTBbI TeOpHH
BEPOSITHOCTE U
MaTeMaTH4eCKOI
CTATUCTUKH

Knaccuduxkarms codertuii. Kimaccnueckoe onpenenenme
BepoATHOCTU. CTaTHUCTUYECKOE OIpeIeIeHne
BEpOATHOCTHU. | 'eoMeTpHruecKkoe onpeaeneHue
BEPOSITHOCTU. DJIEMEHTHl KOMOMHATOPHKH.
HenocpencTBeHHOE BEIYHMCIEHUE BEPOSITHOCTEH.
eiictBust Haj coOBITHSIMH. TeopeMa CIIOKEeHUS
BEPOATHOCTEH. Y CJIOBHASI BEPOSATHOCTH COOBITHS. Teopema
YMHOXEHHUS BeposiTHOCTe!. HesaBucumpie cOOBITHSL.
[onsTre ciy4aitHOM BeTMYMHBI. 3aKOH pacIpeesieHus
JIUCKPETHOM CIy4yallHOW BEJIMYMHBI. MaTteMaTuiecKue
orepanuy HaJ CIy4YailHbIMY BETUYNHAMHU.

UucnoBble XapaKTEPUCTUKU TUCKPETHBIX CIIyYalHbBIX
BeJIMYMH (cpefHee apudMeTHIecKoe, Moja, MeuaHa,
pa3Mmax). Pabora ¢ Tabnuuamu, rpadpukamu,
JyarpamMMaMH.

v, TIP,
KP

[Tpumeuanne: Y — YCTHBIN onpoc, IP- npakruueckas pabora,, KP — KOHTposbHas pabora

2.4.4. ConepxxaHue caMOCTOATEJIBLHOM PadoThI

He nmpenycmorpeno

2.4.5. llepevyeHb yueOHO-MeTOANYECKOT0 0O0ecrieYeHHs IS CAMOCTOSATeIbHOI padoThI

oﬁyqamumxca o JTMCUMIIJINHE
He nmpenycmorpeno
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOI'THU

Oco0OeHHOCTh (perepaibHBIX TOCYJAPCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB
o0pa30BaHUsI— 3TO UX JACSATEIbHOCTHBIN XapaKTep, KOTOPbIA CTABUT TJIABHOM 3aj1auei
Pa3BUTHE JIMYHOCTH 00YyYarOIIerocs.

[locTaBineHHass 3ajaya TMO3BOJSET MPEBPATUTh TPAAUIMOHHOE OOyYeHHeE,
HaIpaBJICHHOEC HA HAKOIUICHWE 3HAHWM, YMEHUI, HABBIKOB, B IPOILIECC Pa3BUTHUSA
JUYHOCTH CTYyACHTa, a WMEHHO BHEJIPCHHE COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJOTUNA. YXOJ OT TPaJULMOHHOTO 3aHSTHUS YEpEe3 MCHOJb30BAHHUE B IMPOIIECCE
0Oy4eHHsI HOBBIX TEXHOJIOTHI MO3BOJISICT YCTPAHUTh OJHOOOpa3re 00pa3oBaTeIbHON
cpelbl U MOHOTOHHOCTh Y4€OHOIO Mpoliecca, CO34acT YCJIOBUSL NI CMEHBI BUJIOB
NEATEeIIbHOCTH oOyyarommxcs, MO3BOJIUT peanu3oBaTh MIPUHLIUIIBI
3n0poBbecOepexeHnsi. PexkoMeHyeTcsi OCYHIECTBIATh BBIOOP TEXHOJOTUM B
3aBUCUMOCTH  OT  MPEIMETHOTO  COJACp)KaHWS, UeJNed  3aHATUS, YPOBHA
MOJATOTOBJIICHHOCTH  OOYy4YaloIIMXCs,  BO3MOXKHOCTH  YyJOBIETBOPEHHS  HX
o0pa3oBaTeIbHBIX 3aPOCOB U UX BO3PACTHOM KaTErOpuHu.

B ycnoBusix peanmuzarnuu TpeboBanuit @I'OC Hambosee akTyallbHBIMU TIPH
W3YYCHUU MAaTEMATUKU CTAHOBSTCS CIEAYIOIINE 00pa30BaTeIbHbIC TEXHOJIOTHH:

1) AMYHOCTHO-JIeATeNbHAS TEXHOJIOTHS,

2) UrpoBasi TEXHOJIOTHUSI;

3) pa3BuBaroIIas TEXHOJIOTHSI;

4) 3mopoBbecOeperarorias TeXHOJIOT U,

5) nHOOKOMMYHHKAITMOHHAS TEXHOJIOTHSI.

3.1. O0pa3oBaTe/bHbIC TEXHOJIOITMHU NPH NMPOBEACHUH JEKIMI

Ne Tema Buael npumeHseMbIx Koun-Bo
00pa3zoBaTeIbHBIX TEXHOJIOTHI yac

1 2 3 4

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

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

3. Tema 1.3. Anredpanyeckue BbIpaKeHUs JIn4HOCTHO-1eATENbHAS TEXHOIOTUS; 1
pa3BUBAIOLIAsl TEXHOJIOTHUS

4. Tema 1.4. Ypasuenus. HepaBeHctsa JInuHOCTHO-NIeATENbHAS TEXHOIOTHUS; 1
pa3BHBaIONIAs TEXHOJIOTHS

5. Tema 1.5. ®ynkunu u rpaguxu JIn4HOCTHO-IeATENbHAS TEXHOIOTUS; 2
pa3BUBAIOLIAs] TEXHOJIOTHUS

6. Tema 2.1. OCHOBHBIC TTOHSATHS JInuHOCTHO-/IesTEIbHAS TEXHOIOTHS; 2
CTEPEOMETPHUM. Ppa3BUBaroas TCXHOJIOT U

7. Tema 2.2. [TapamiensHOCTD PSMBIX U JInuHOCTHO-NIeATEeNbHAS TEXHOIOTHUS; 3
[JIOCKOCTEW B IPOCTPAHCTBE pa3BHUBaroas TEXHOJOI U

8. Tema 2.3. [lepneHIuKyIIpHOCTD IPSIMBIX U JIn4HOCTHO-IeATENbHAS TEXHOIOTUS; 3
[JIOCKOCTEW B IPOCTPAHCTBE pa3BHUBaroas TEXHOJOIus
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0. Tema 2.4. KoopauHaThI, BEKTOPHI U JIM9HOCTHO-IeATeNIbHAS TEXHOJIOTHUS; 2
reoMeTprUeCcKie TpeoOpa3oBaHus B pa3BuBarolias TEXHOJIOTIUsA
MPOCTPAHCTBE

10. (Tema 3.1. Kopens n-ii cTenenu u ero JIMuHOCTHO-/IesITENbHAS TEXHOIOTHS; 2
CBOICTBA pa3BuBarouas TCXHOJIOTUA

11. |[Tema 3.2. HppanuoHaibHbIe ypaBHEHUS U JIMYHOCTHO-IesATeNIbHAS TEXHOJIOTHUS; 2
HEpaBEHCTBA pa3BUBAIOIIAs TEXHOJIOTHUS

12. [Tema 3.3. Crenennast pyHKIusA, e€ JIMgHOCTHO-IEeATEIbHAS TEXHOIOTHSI; 2
CBOICTBA U Tpaduk pa3BUBAIOIIAs TEXHOJOTHUS

13. [Tema 3.4. Iloka3atenbHas QyHKIUS JIMYHOCTHO-/IeATeNIbHASL TEXHOJIOTHS; 2

pa3BUBAIONIAST TEXHOIOTHS

14. [Tema 3.5. Jlorapudpmuueckas pyHKIHS JImaHOCTHO-IeATeIbHAS TEXHOIOTHS; 2

pa3BUBAIONIAs] TEXHOJIOTHUS

15. [Tema 3.6. Iloka3aTenbHbIC ypaBHEHUS U JIMYHOCTHO-/IESATeNIbHASL TEXHOJIOTHS; 2
HEepaBEHCTBA pa3BUBAIONIAST TEXHOJIOTHS

16. [Tema 3.7. Jlorapudmuueckue ypaBHCHHS U JIM4HOCTHO-NIEATENbHAS TEXHOIOTUS; 2
HEpaBEHCTBA Ppa3BUBaromiasg TCXHOJIOT U

17. [Tema 3.8. Jlorapudpmsl B mpupome JIn4HOCTHO-IeATENbHAs TEXHOIOTUS; 2
TeXHUKE pa3BUBAIOMIAs TEXHOJIOTHUS

18. |[Tema 4.2. CgoiicTBa (hyHKINI CHHYCA, JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 3
KOCHHYCA, TAHI'€HCA U KOTaHI'€HCa U UX pa3BUBAIOLIAs] TEXHOIOTHA
rpaduku

19. [Tema 4.3. IIpeoGpa3oBanue JIMYHOCTHO-AEATEbHAS TEXHOIOT U, 2
TPUTOHOMETPUUECKUX BBIPAKEHUN pa3BUBAIOIAs1 TEXHOJIOTH

20. (Tema 4.4. OOpatHbIC JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 2
TPUTOHOMETPUYECKHE (DYHKITHH pa3BHUBarOIas TEXHOJIOIUA

21. [Tema4.5. TpuronomeTrpuyeckue JImaHOCTHO-IeATeIbHAS TEXHOIOTHS; 3
YPAaBHEHUS U HEPABEHCTBA Ppa3BUBAIOIIASA TEXHOJIOTIUsA

22. [Tema 5.1. IlocienoBaTeIbHOCTH HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2

310poBBecOeperaroniasi TEXHOJIOTHS

23. [Tema 5.2. Ilpenen pyHKIUM NuboxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2

3I0pOBhecOeperaroniasi TeXHOJIOT sl

24. [Tema 5.3. IlpousBogHas HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2

310poBBecOeperaroniasi TEXHOJIOTHS

25. [Tema 5.4. IlpunoxxeHus NpoU3BOJHOM K JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 4
MCCIIeIOBaHUIO (DYHKITHI pa3BUBAIONIAS] TEXHOJIOTHUS

26. [Tema 5.5. HeomnpeneneHHbIi HHTErpal HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2

310poBBhecOeperaroniasi TEXHOJIOTHS

27. |Tema 5.6. OnpeneneHHbI HHTETPAI NuboxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2

3I0pOBhecOeperaronias TeXHOJIOT sl

28. [Tema 5.7. IlpunoxxeHus onpeaeaeHHOTro HNHpoxoMMyHUKAITMOHHAS TEXHOJIOTHUS; 2
WHTerpasa 310pOBBhecOeperaronias TEXHOJIOTHS

29. [Tema 6.1. MHoOrorpaHHUKU JInuHOCTHO-NIeATENbHAS TEXHOIOTHUS; 3

pa3BUBAIONIAST TEXHOJIOTHUS

30. [Tema 6.2. ITpaBUJIbHBIE MHOTOIPaHHUKHU JIMYHOCTHO-AEATENbHASA TEXHOJIOTHS, 1

pa3BHUBAIONIAS] TEXHOJIOTHUS

31. [Tema 6.3. Tena BpamieHus JIM4HOCTHO-/IeATENbHAS TEXHOIOTHS; 2

pa3BUBAIONIAST TEXHOJIOTHUS

32. [Tema 6.4. OOBEMEI U IUIOMI[AIU JIMIHOCTHO-AEATEIbHAS TEXHOIOT U, 2
[MOBEPXHOCTEN Nr€OMETPUUYECKUX TEN pasBUBalolasg TCXHOJIOTHUA

33. [Tema 6.5. IIpumepsl cuMMeTpH JINYHOCTHO-AEATETbHAS TEXHOJIOTHS; 2

Pa3BUBaroas TCXHOJIOT U
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34. (Tema 7.1. OCHOBHBIEC IOHATUS TEOPUU JIMYHOCTHO-AesITeNbHAs TEXHOIOTHS; 3
BepOﬂTHOCTeﬁ pa3BHUBaOIIas TEXHOJIOT U
35. (Tema 7.2. OCHOBHBIE TEOPEMBI JIMYHOCTHO-esITeNbHAs TEXHOIOTHS; 3
pa3BHBAIONIAs TEXHOJIOTHUS
36. [Tema 7.3. JluckpeTHble cilyyaiiHbIE JIMYHOCTHO-AESITENbHAS TEXHOJIOTHS; 2
BEJIUYUNHBI Ppa3BUBaromias TCXHOJIOT U
37. |Tema 7.4. YUucnoBble XapaKTEPUCTUKU JIMYHOCTHO-/IeSTENbHAST TEXHOJIOT |, 2
JIMCKPETHBIX CIIyYaWHbIX BEJIMYHUH pasBUBalolas TCXHOJIOTHUA
BCEI'O 78
3.2.00pa3oBaTe/ibHbIe TEXHOJIOTHH NPU MPOBEICHNH NPAKTHYECKUX 3aHATHH
No Tema Buasl npumeHsieMbIx Kom-8o
06pa30BaTeJ'II>HI>IX TEXHOJIOTUH qac
1 2 3 4
1. [Tema 1.2. Uncna (HaTypasbHBIE, JIMYHOCTHO-AEATEbHAS TEXHOIOT U, 2
palMoHaIbHEIC, TEUCTBUTEILHBIC) pa3BUBAIOILAs1 TEXHOJIOTH
2. (Tema 1.3. Anrebpandeckre BIpaKeHUS JIMYHOCTHO-AEATEIbHAS TEXHOIOT U, 2
pa3BUBAIONIAs] TEXHOJIOTHUS
3. [Tema 1.4. Ypasaenus. HepaBenctsa JIMuHOCTHO-/IesTENbHAS TEXHOJIOTHS; 4
pa3BHBAIONIAs TEXHOJIOTHS
4. (Tema 1.5. ®yHkuuu u rpaduxu JIn4HOCTHO-IeATENbHAs TEXHOIOTUS; 2
pa3BUBAIONIAs] TEXHOJIOTHUS
5. [Tema 1.6. KontpoisbHas paboTa JIMuyHOCTHO-/IesTENbHAS TEXHOJIOTHS; 2
pa3BHBAIONIAs TEXHOJIOTHS
6. [Tema 2.1. OCHOBHBIE IOHATHUS JIMYHOCTHO-/IesITENbHAs TEXHOJIOTUS; 2
CTEpPEOMETPHUM. Ppa3BUBaromias TCXHOJIOT U
7. [Tema 2.2. [lapannensHOCTh NPSIMBIX U JInuHOCTHO-/IesITENbHAS TEXHOIOTHS; 5
MJIOCKOCTEH B MPOCTPAHCTBE pa3BUBAIONIAS] TEXHOJIOTHUS
8. [Tema 2.3. IlepieHAUKYISAPHOCTD MPSIMBIX U JIMYHOCTHO-/IesITENbHAs TEXHOJIOTUS; 5
[IOCKOCTEW B IPOCTPAHCTBE pa3BHBAIOMIAs TEXHOJIOTHUS
9. [Tema 2.4. KoopauHaTsl, BEKTOPHI U JInuHOCTHO-/IesITENbHAS TEXHOIOTHS; 6
reOMETPUYCCKHUE TPeoOpa3oBaHus B pa3BUBAIONIAST TEXHOJIOTHUS
IPOCTPAHCTBE
10.[Tema 2.5. KontposibHas paboTa JInuHOCTHO-/IesITENbHAS TEXHOJIOTHS; 2
pa3BUBAIOMIAs TEXHOJIOTHUS
11.[Tema 3.1. KopeHnp n-ii CTENIEHHU U €TO JlnuHOCTHO-/IeATeTbHAS TEXHOJIOTHS; 2
CBOICTBa Pa3BUBAIOLIAS] TEXHOIOTHUS
12.[Tema 3.2. VppanuoHaibHble ypaBHEHUS U JInuHOCTHO-NIeATENbHAS TEXHOIOTUS; 2
HEpaBEHCTBA pa3BUBAIOLIAS TEXHOJIOTHUS
13.[Tema 3.3. Crenennas Gyukius, eé JlmaHOCTHO-/IeATEeTbHAS TEXHOJIOTHS; 4
CBOMCTBa U TpaduK pa3BUBAIONIAS TEXHOJIOTHUS
14 [Tema 3.4. I[lokazarenbHas GyHKITHS JIMIHOCTHO-AeATEIbHAS TEXHOIOT U, 4
pa3BUBAIOLIAs TEXHOJIOTHUS
15.[Tema 3.5. Jlorapudmudeckas GpyHKIIUsA JIMuHOCTHO-/IesITENbHAS TEXHOJIOTUS; 4
pa3BUBAIONIAS TEXHOJIOTHUS
16.[Tema 3.6. Tloka3arenbHble ypaBHEHUS U JInuHOCTHO-/IesTEIbHAS TEXHOIOTHS; 4
HEpaBEHCTBA pa3BUBAIOLIAsl TEXHOJIOTHUS
17.Tema 3.7. JlorapupmMudeckre ypaBHEHUS U JIMuHOCTHO-/IesITENbHAS TEXHOIOTUS; 4

HEepaBeHCTBA

Ppa3BUBArOas TCXHOJIOTUA
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18.[Tema 3.9. Konrponbnas pabora JInuHOCTHO-/IEesATEIbHAS TEXHOIOTHS; 2
pa3BUBAIONIAs TEXHOJIOTHS
19.[Tema 4.1. Tpuronomerpudeckre GyHKIHH JIMgHOCTHO-IEeATEIbHAS TEXHOIOTHSI; 6
yriia ¥ YUCIIOBOTO apryMeHTa pa3BUBAIOIIAs TEXHOJIOTHUS
20.Tema 4.2. CgoiicTBa (yHKIIHI CUHYCA, JIMYHOCTHO-AEATENbHAS TEXHOIOT U, 1
KOCHHYCa, TAHT€HCA M KOTAHTEHCA ¥ UX pa3BUBaIOMIAs TEXHOJIOTHUS
rpaduKu
21.Tema 4.3. TIpeoOpa3oBanue JIMYHOCTHO-IeSATeNIbHASL TEXHOJIOTHUS; 4
TPUTOHOMETPUIECKIX BHIPAKCHHUN pa3BHBAIONIAs TEXHOJIOTHUS
22 [Tema 4.5. Tpuronomerpudeckme JIMuHOCTHO-/IesITENbHAS TEXHOIOTHS; 5
YpaBHCHHUS M HEPABCHCTBA pa3BUBAIOIIAs TEXHOJIOTHUS
23 .Tema 4.6. KontpoasHas paboTa JIMYHOCTHO-IEeSITENbHAA TEXHOIOTHS; 2
pa3BHBaIONIAs TEXHOJIOTHUS
24 [Tema 5.1. TlocnemoBatenbHOCTH NudoxoMMyHUKAITMOHHAS TEXHOJIOTHS; 2
3I0pOBBhecOeperaroniasi TEXHOJIOTHs
25 Tema 5.2. Ilpenen ¢yHKIMN NHpokoMMyHHKaIMOHHAS TEXHOJIOTHS; 4
3I0poBBecOeperaronias TEXHOJIOTHS
26.Tema 5.3. IIpousBoaHas NudoxoMMyHUKAITMOHHAS TEXHOJIOTHS; 6
3I0pOBhecOeperaronias TeXHOJIOTHs
27 Tema 5.4. IlpuinoxeHus: IpOU3BOTHOM K JIMYHOCTHO-IEeSATENbHAS TEXHOIOTUS; 6
MCCIIeTOBaHUIO (DYHKITHI pa3BHBAIONIAs TEXHOJIOTHUS
28 [Tema 5.5. HeonpeneneHHbIA HHTErpa HNudoxoMMyHHKAITMOHHAS TEXHOJIOTHS; 4
3I0pOBhecOeperaronias TeXHOJIOTHs
29 [Tema 5.6. OnpeneneHHbIN UHTETpA HNH(porxoMMyHUKAITMOHHAS TEXHOJIOTHS; 6
3I0poBBecOeperaronias TEXHOJIOTHS
30.Tema 5.7. IIpunokeHus onpeaeacHHOro NudoxoMMyHUKAITMOHHAS TEXHOJIOTHS; 4
MHTEerpaa 3I0pOBhecOeperaronias TeXHOJIOTHs
31.Tema 5.8. KouTponbHas pabora JInuHOCTHO-/IeATEIbHAS TEXHOIOTHSI; 2
pa3BHBAIOMIAs TEXHOJIOTHUS
32.[Tema 6.1. MHOrorpaHHUKU JIMIHOCTHO-AeATEeIbHAS TEXHOIOT U, 5
pa3BUBAIONIAS] TEXHOJIOTHUS
33.[Tema 6.2. IIpaBuibHBIE MHOTOTPAaHHUKH JInuHOCTHO-ZIesITeNIbHAS TEXHOJIOTHS; 3
pa3BHBAOIIAs TEXHOJIOTHUS
34.[Tema 6.3. Tena BpamieHust JIMYHOCTHO-IeATEIbHAS TEXHOIOTHS; 6
pa3BUBAIONIAS] TEXHOJIOTHUS
35./Tema 6.4. OOBEMBI H IIOIIATN JIMYHOCTHO-JEATENbHASA TEXHOIOTHS; 6
[MOBEPXHOCTEN T'€OMETPUYECKUX TEI Pa3sBHUBAIOIIAA TEXHOJIOTUA
36.Tema 6.5. IIpumepsl cummeTpuil JINYHOCTHO-AEATEIbHAS TEXHOJIOTHS; 2
pa3BHBAIOMIAs TEXHOJIOTHUS
37.[Tema 6.6. KouTponsHas paboTa JIMaHOCTHO-IesATeNNbHAS TEXHOJIOTHS; 2
pa3BUBAIONIAS] TEXHOJIOTHUS
38.[Tema 7.1. OCHOBHBIE IOHATHS TEOPUH JIn4HOCTHO-ACSTeIbHASI TCXHOIOTUS, 5
BepOHTHOCTeI‘;I Ppa3BHUBaromias TCXHOJIOT' U
39.[Tema 7.2. OCHOBHBIE TEOPEMBI JIMYHOCTHO-EATENLHAS TEXHOIOTHS; 5
pa3BHUBAIOIIAs TEXHOJIOTHUS
40.Tema 7.3. JluckpeTHbIE CydaiiHbIE JIMYHOCTHO-/ICSITEIbHAS TEXHOJIOTHSI; 4
BEJIMUYUHBI Ppa3BUBaroas TCXHOJIOT 1A
41 .Tema 7.4. YucioBble XapaKTEPUCTUKHU JINYHOCTHO-/IEATENbHAS TEXHOJIOT U, 6
JIMCKPETHBIX CIYYaWHBIX BEJIMYHH pasBUBAIOLIAsT TCXHOJIOT U
42 [Tema 7.5. KonrponbHas pabora JIMYHOCTHO-AeATEIbHAS TEXHOIOT U, 2
pa3BHBAIOIIAS TEXHOJIOTHUS
BCEI'O 156
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4. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBbI JUCIHHUIIJIMHBI

4.1. MatepuaibHO-TeXHHYeCKas1 0a3a, HeoOXoAuMAas JJIsl OCYILeCTBJICHUS
00pa3oBaTeJILHOTO MPOoIEcca MO AUCIHUIINHE

Peanuzanus yueOHOM TUCHUTIIIMHBI OCYILIECTBIISIETCS B KAOMHETE MaTeMaTHKH,
yn. Jlumutposa, 200, aya. 501.
O6opynoBanne yueOHOTO KaOUHETA:

- cIenHaIu3upoBaHHAsi MeOeb U CUCTEMbI XpaHEeHHUs (J0CKa KJlacCHasi, CTOJ U
CTYJI yUUTENs, CTOJIBI U CTYJIbsl YYEHUYECKUE, TKA(bI I XpaHCHHS YISOHBIX
MOCOOUH, CUCTEMBI XpaHEHUS TaOJHUI] U TUTAKATOR);

- TEXHUYECKHE CpeACcTBa 00yueHus (pabouee MECTO YUUTENs: KOMIIBIOTED
YUHTEJIs, BUIECONPOEKTOP, dKpaH, aureH3nonHoe 110);

- JIEMOHCTpaIMOHHbIC YU€OHO-HATJIAIHbBIE TOCOOUS (KOMIUIEKTHI CTEH/IOB,
KOMILJIEKTHI TaOJIUII, TOPTPETHI BHIAAIOIINXCS MATEMATHKOB, KOMIUIEKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMU JIEPKATEISIMU);

- DIJIEKTPOHHBIE Cpe/ICTBA 00yUEHUS (KOMIUIEKT BUCO(DUIBEMOB).

4.2. IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 O0ecTeYeHu st

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

. 7-zipGNULesserGeneralPublicLicense (cBoOoaHOE€ mporpaMMHOE oOecleueHue, He
OTpaHUYCHO, OECCPOUHO)

. Uurepuer Opaysep Google Chrome (OecrnaTHoe mporpamMMHOe oOecredeHue, He
OTpaHUYCHO, OECCPOUHO)

.K-Lite Codec Pack — yHuBepcanbHblii HAO0Op KOJEKOB (KOJUPOBIIUKOB-
JNEKOJUPOBIIMKOB) U YTWJIHT Uil TPOCMOTpa U 00OpabOTKH ayavo- U BUJEO(DANIIOB
(6ecmutaTHOE MporpaMMHOE oOecriedeHue, He OTPaHUuYEeHO, OECCPOUHO)

. WinDjView — mnporpamma mns npocMmotpa ¢aitmoB B ¢gopmare DIV u DjVu
(cB0OOHOE TIpOrpaMMHOE OOecTiedeHre, He OTPaHUYEHO, O€CCPOUHO)

.Foxit Reader — mnpukiagHoe mnporpaMMHOe oOecredeHue Uil MPOoCMOoTpa
AJIEKTPOHHBIX JOKYMEHTOB B cranmapre PDF (OGecrmatHoe mporpamMmHoOe
obecrieueHue, He OTPaHUYCHO, OECCPOUHO)
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5. IEPEYEHH OCHOBHOM u NONOJHUTEJBbHON YYEBHON
JUTEPATYPBI, HEOBXOJIUMOM JUISI OCBOEHUS TUCLHUTIJINHBI

5.1. OcHOoBHas1 IUTEpPaTypa

1. bammmakoB, Mapk MBanoBuu. Martemaruka : y4eOHUK JJIs1 HCIIOJB30BaHUS B 00pa30BaTEIbHOM
nporuecce oopazoBarenbHbX opranuzanuii CI1O Ha 6a3e ocHOBHOTO 001Iero o0pa3oBaHus ¢
NOJIyYeHHEM cpeiHero oobmiero oopaszosanus / M. U. bammakos. - 8-e 3., crep. - Mocksa :
Axanemusi, 2021. - 253 c. : un. - (Ilpodeccuonanbroe odpazoanue. O01E0Opa3oBaTeIbHBIC
nuctuiuinabl). - ISBN 978-5-0054-0339-1

2. bammakoB, Mapk MBanoBru4. MaremaTHKa : 3aJJa4HUK | y9eOHOE MOCOOHE ISl CTYACHTOB
yupexaeHul cpennero odmero oopazosanus / M. U. bammakos. - 6-¢ u3a., crep. - Mocksa :
Axanemus, 2022. - 414 c. - (Ilpodeccuonansuoe oopazoBanue. O0IIE00pa3oBaTEIBHBIC
nucuuriaHel). - ISBN 978-5-0054-0474-9

3. bammmaxkos, M. 1. Marematuka : yuebnuk / M. 1. bammmakos. - Mocksa : KnoPyc, 2024. - 394 c.
- (Cpennee mpodeccnonaibHOEe 00pazoBanue). - Pexxum qoctyna: s aBTOPU3. TOJIb30BaTEINICH. -
ISBN 978-5-406-12450-5. - Tekcr : anexktpoHHsIil. - - URL: https://book.ru/book/951555

5.2. JlonosiHnuTebHAS JJUTEpPATypa

1. baBpun, M. 1. MaremaTtuka : y4eOHHK ¥ MPAKTUKYM JIJISI CPETHETO TMPOPECCHOHATBHOTO
obpazoBanus / Y. U. baBpun. — 2-e u3., nepepad. u gorn. — Mocksa : M3natenscTBo FOpaiiT,
2024. — 568 c¢. — (IIpodeccuonansroe oopazopanue). — ISBN 978-5-534-17016-0. — Texkcr :
anekTpoHHbIN // O6pa3zoBatenbHas miaatgopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/537152

2. boromonos, H. B. IIpaktuueckue 3aHATHSA 10 MaTeMaTUKe : yueOHOE ocoOue sl CpeTHEro
npodeccuonansHoro oopazosanus / H. B. boromosnos. — 11-e uza., nepepad. u non. — Mocksa :
N3znarensctBo FOpaiit, 2024. — 571 ¢. — (IlpodeccuonansHoe obpazosanue). — ISBN 978-5-
534-18419-8. — Texkcr : anextponHsiii / OOpa3zoBarensHas muatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/534966

5.3. llepuoauyeckue u3TaHus

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

2. BectHuk MockoBckoro yHusepcurera. Cepus 01. Matemaruka. Mexanuka. — URL:
https://eivis.ru/browse/publication/9045

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

5.4 Ilepeuennb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTEpHET,
HEeO0XOAMMBIX IJISI 0CBOEHMSI AUCUMUIIJIMHBI (MOLYJIs1)

y1eKTPOHHO-0UOIn0TeuHbIe cucTeMbl (IBC)

1. O6pasosarenshast miatgopma «FOPAUT» https://urait.ru/
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2. 9BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

3. DBC «BOOK.ru» https://www.book.ru

4. 9BC «ZNANIUM.COM» www.znanium.com

5. 9BC «JIAHDb» https://e.lanbook.com/books?spo=1

IIpodeccnonanbubie 6a3b1 JAHHBIX

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

2. Hayunas snextponnas 6ubianoreka eLIBRARY.RU (HOB) http://www.elibrary.ru/;

3. HaimonanwsHas anexTponHas oubauoreka https://rusneb.ru/

4. IIpe3unentckas 6ubanorexka um. b.H. Enbruna https://www.prlib.ru/;

5. "Jlextopuym TB" - Buaeonexuu Beaymux jekropos Poccun http://www.lektorium.tv/

HNudopmannoHHbie CIPABOYHbIE CHCTEMBI

1. Koncynbrant Ilmtoc - cripaBouHast mpaBoBasi cucTeMa (IOCTYII O JIOKAIBHON CEeTH C
KOMITHIOTEPOB OMOINOTEKH)

Pecypchl cBoGoaHOTO J0CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHHUCTEepCTBO HayKHU U BhIcero oopasosanus Poccuiickoit denepanuu
https://www.minobrnauki.gov.ru/;

3. MunucrepctBo npocemenus Poccuiickoit @eneparuu https://edu.gov.ru/

4. ®epnepanbublit moptan "Poccuiickoe oopazoBanue” http://www.edu.ru/;

5. Enunas komnekuus nudpoBbix 00pazoBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

6. IIpoext I'ocynapcTBeHHOTO MHCTUTYTa pycckoro si3bika uMeHu A.C. ITymxkuna "OOpa3oBanue Ha

pycckoM" https://pushkininstitute.ru/;

7. CnipaBouHO-UH(pOpMaIMOHHBIN TTopTan "Pycckwii si3p1k" http://gramota.ru/;

8. CroBapu u >nH1mKjIonenuu http://dic.academic.ru/;

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

1. OnexrponHslit Katanor Hayunoii 6nbaunorexu 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 cpena MOAYJIbHOTO TuHaMu4deckoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IJIaHOB, yUeOHO-METOUYECKIX KOMIUIEKCOB, ITyOIuKaluii 1 KOHpepeHuit
http://infoneeds.kubsu.ru/

5. DnekTponHsbIi apxuB qokymeHToB KyOI'Y http://docspace.kubsu.ru/

35


http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/books?spo=1
https://ldiss.rsl.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://www.prlib.ru/
http://www.lektorium.tv/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
https://edu.gov.ru/
http://www.edu.ru/
http://school-collection.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://dic.academic.ru/
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
https://openedu.kubsu.ru/
http://infoneeds.kubsu.ru/
http://docspace.kubsu.ru/

6. METOJAMYECKHUE YKA3ZAHUS J1JIS1 OBYYAIOILIUXCS MO
OCBOEHMUIO TUCHUIIUHBI

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 JIOMOJIHUTEIBHOM JIUTepaTypo.

Bo BpeMms JiekIiMH CTYJEHT J105KEH BECTH KOHCTICKT.

PaboTa ¢ KOHCHEKTOM JIEKIIUIA MpPEIoiaraeT MpoCMOTpP KOHCIEKTa B TOT XKe
JeHb mocie 3aHsaTuil. [Ipu 3TOM HEOOXOAMMO TOMETHTh MaTepHallbl KOHCIIEKTa,
KOTOpPbIE BBI3BIBAIOT 3aTPpyAHCHHS Uisi ToHWMaHusA. [lpu sTom oOywaromuiics
JOJDKEH CTapaThCsl HAWTH OTBETHl HA 3aTPYIHUTENBHBIE BOMPOCHI, HCIOJB3YS
PEKOMEHIyeMYyI0 TUTepaTypy. Eciu eMy caMOCTOATEHHO HE YAAIOCh pa3o0paThes B
MaTepuaie, HeoOXOAuMO CPOPMYIUPOBATH BOMPOCH U OOPATUTHCS 3@ MOMOIIBIO K
MPENOIaBATEI0 Ha KOHCYIbTAIIMHN WA OJIM>KaWIIen JTeKIUU.

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 II€Jib TNMPOBEJCHUS MPAKTUYECKUX 3aHATHH —
dbopMHpoOBaHUE y CTYJCHTOB AHAJIUTUYECKOTO, TBOPUYECKOTO MBIIUICHHUS ITyTEM
MPUOOPETEHUS IPAKTUYECKUX HABBIKOB.

Meroanueckue ykazaHus K MPaKTUYECKUM 3aHSITHSIM TI0 TUCIUTUTMHE HAPSITy C
paboueil nporpamMmoit u rpadukoM yuyeOHOTO Mpoiecca OTHOCATCS K METOJIUYECKUM
JIOKYMEHTaM, ONpPEIENSIONINM yPOBEHb OPraHU3allii M KauecTBa 00pa30BaTeIbLHOTO
npoiiecca.

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

B Xxone BbIMOMHEHWS WHAMBUAYAJILHOTO 3aJaHUS TPAKTUYCCKOTO 3aHITHS
CTYJIGHT 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 00sI3aH 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
CMBICIT TIOJYYEHHBIX UMHU PE3yJIbTAaTOB W OTBETHl Ha KOHTPOJbHBIC BONPOCHI). [lo
pe3ynbTaraM MPOBEPKH OTYETa M OMPOCa BBICTABISETCS OICHKA 33 MPAKTUYECKOE
3aHSITHE.
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7. OHEHOYHBIE CPEJACTBA IS KOHTPOJIA YCIIEBAEMOCTH

7.1. IlacopT (pOH/IA OLIEHOYHBIX CPEACTB

OueHOYHBIE  CpelCTBAa  MOpEeAHA3HAYEHbl IS KOHTPOJA UM OLECHKH
0o0pa3oBaTeIbHbBIX JTOCTHIXKEHUM OOYYaroIIUXCsi, OCBOMBIIMX MpOorpaMMmy ydeOHOMH
JUCUUIUINHBI.

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

eau u 3axa4u POHAOB OLICHOYHBIX CPEICTB

@DOHJIbI OIIEHOYHBIX CPEJICTB CO3MAIOTCA I aTTeCTallMu OO0yYarolmuxcs ¢
HEIbI0 OIEHKA UX TMEPCOHAIBHBIX JIOCTHKEHUN TOSTAlHBIM  TpeOOBaHUSIM
cootBercTByMOMIEH [ITICC3 u npeacTarisieT co00il COBOKYITHOCTh KOHTPOJIUPYIOIINX
MaTepUaioB, MO3BOJISIONIMX OICHUTh YMEHUS, 3HAHUS, MPAKTUYECKUU OMBIT U
OCBOCHHbBIE KOMITETEHIIUU.

@DOHIbI OLEHOYHBIX CPEACTB MO3BOJISIIOT YCTAHOBUTH COOTBETCTBUE YPOBHS
MOATOTOBKM CTYJIGHTa Ha KaXJIO0M JTarne oOyueHus TpeOoBaHMsIM padoyeit
nporpaMmbl  y4eOHOM JIUCUUILIMHBL, padodeil mporpamMMmbl MPOQPECCHOHAIBHOIO
MOAYJISl, IpOrpaMMamM MPaKTHK, TPOrpaMMe rOCy1apCTBEHHOM UTOTOBOM aTTECTALIMH.
3amauyaMu (DOHIOB OLIEHOYHBIX CPEJICTB SABIISIOTCS:

—KOHTPOJAb H  YOPABJICHHE IMPOIIECCOM NPHOOPETEHHS  CTyACHTaMU
HEO0OXOIMMBIX 3HAHUU u YMEHHUH, OTMpEeIeICHHBIX benepanrbHbBIMU
rocyaapcTBeHHbIMU oOpazoBareiabHbiMHU cTaHAapTamu CIIO mo cooTBercTBYMOMIEH
CHEUATbHOCTH;

—KOHTpOJIb M yIpaBlieHHe aocTwkeHueM nenen peanmsaunu 1IIICC3 CIIO,
OTPENICNICHHBIX B BHAE Habopa o0O0mMX U MNpo(EecCHOHATBHBIX KOMIETECHIIUM
BBIITYCKHUKOB;

—o0ecrieueHne COOTBETCTBUSI pe3yJbTaTOB OOy4YeHHs 3amadaM Oymymiei
poecCUOHANbHOM NS TEIbHOCTH BBIMTYCKHUKA.

7.2. Kpurepumn OeHKH 3HAHUI

KoHTponb U OIleHKa pe3ylbTaToB OCBOCHHS OOIIe00pa30BaTeIbHON AUCIUATIIIMHBI
pacKphIBAIOTCS  4epe3  JUCHHUIUIMHAPHBIC  PE3y/bTaThl, HANpaBJICHHBIC  Ha
dbopMupoBaHue 00MMX U MPO(HECCHOHATBLHBIX KOMIIETCHIIUNA TI0 pa3iesiaM W TeMam
CoJZIepKaHus y4eOHOTO MaTepHaia.
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Oodmasi/mpodeccuoHaabHas
KOMIIeTeHIHsI

Pa3nen/Tema

Tun onmeHoYHbIX MEpPONPUATUA

OK 01. Beibupats crioco0s! penieHus
33124 IPO(GeCCHOHANBHOM AeSTENIEHOCTH
MIPUMEHUTENBHO K Pa3In4YHbIM
KOHTEKCTaM

P1, Tema 1.1, 1.2, 1.3 IT-o/c!, 1.4.
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 I1-o/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, 4.7 I1-0/c,4.8,4.9,4.10

P 5, Temnr 5.1, 5.2, 5.3 T1-o/c,
54,55,5.6

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-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

P1,Temal.1, 1.2, 1.3 II-0/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 I1-0/c, 7.3, 7.4

TectupoBanue

VYerHbll onpoc

MaremaTU4eCKUN JUKTAHT
MNupuBuayanbHas caMOCTOATEIbHAS
pabota

IIpencraBnenue pe3ynsTaToB
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 (PMHAHCOBOMN
IPaMOTHOCTH B Pa3IMYHBIX KH3HCHHBIX
CHUTYAIHIX

P1,Temal.1, 1.2, 1.3 II-0o/c, 1.4.
P 2, Temsr 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 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P7,Temnr 7.1, 7.2 1-0/c, 7.3, 7.4

TectupoBanue

VYerHbll onpoc

MaremaTuueckuii JUKTaHT
MunuBuayanpHas caMOCTOSATEIbHAS
pabota

[IpencraBnenue pe3ynbTaToB
MIPAKTHIECKUX padboT

KonTtpomnrHas pabora

BrinonHenue 3agaHuii Ha YK3aMeHe

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

P1,Temal.1, 1.2, 1.3 II-0o/c, 1.4.
P 2, Temsr 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,
54,55,5.6

TectupoBanue

VYeTHbll onpoc

MaremaTuueckuii JUKTaHT
MunuBuayanpHas caMoCTOSTENbHAS
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
COIMAIIBHOTO U KYJIBTYPHOTO KOHTEKCTa

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

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P 7, Temwr 7.1, 7.2 TI-o/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,

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4.
P 4, Temsr 4.1, 4.2, 4.3, 44, 4.5,

TectupoBanue
VYceTHbIN onpoc

! MpodeccrnoHanbHoe-0preHTMPOBaHHOE CoAepKaHne
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JIEMOHCTPHUPOBATH OCO3HAHHOE 4.6,4.711-0/c, 4.8,4.9,4.10 MareMaTu4eCcKuii JUKTAHT
MOBEJICHNE Ha OCHOBE TPAIUIIMOHHBIX P 5, Temnr 5.1, 5.2, 5.3 I1T-o/c, NunuBuayanpHas caMOCTOSITEbHAS
00IIeYETOBEYECKNX [IEHHOCTEN, B TOM 54,55,5.6 pabora
YHCcIIe ¢ YIEeTOM rapMOHHU3AINH [IpencraBnenne pe3ynbTaToB
MEKHAITMOHAIBHBIX W MEKPETUTHO3HBIX MIPAKTHIECKUX paboT
OTHOIIICHUH, IPUMEHSThH CTaHIaPTHI KonTtponsHas pabora
AQHTUKOPPYIIIHOHHOTO TIOBEACHUS BrimonHeHne 3aaHuii Ha 9K3aMeHe
OK 07. ConelicTBOBaTh COXpaHEHUIO P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5, | TectupoBaHue
OKpY>Karollel cpeasl, 2.6 [1-o/c, 2.7 YcTHsIit onpoc
pecypcocOepexeHunio, IPIMEHITh P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, | MaremaTndecKni TUKTaHT
3HaHMA 00 M3MEHEHHMH KJINMAaTa, 4.6,4.711-0/c, 4.8,4.9,4.10 WupuBuayanbHas caMOCTOSITEIbHAS
TIPUHITUITE] OEPEXITMBOTO IPOU3BOJICTBRA, P 5, Temnr 5.1, 5.2, 5.3 I1-o/c, pabora
3¢ deKTHBHO TEHCTBOBATH B 54,55,5.6 [IpencraBnenne pe3yIbTaToB
Ype3BBIYANHBIX CUTYaIHIX P 6, Temr 6.1, 6.2, 6.3,6.4,6.5, MIPAKTHIECKUX paboT
6.6, 6.7 I1-o/c, 6.8 3amMra TBOPYECKHUX paboT

3aHII/ITa I/IHI[I/IBI/IJIyaJ'lI)HI)IX

MPOCKTOB

KonrponbHas padorta

Brimonnenue 3amanuii Ha SK3aMeHe

OneHKa MUCbMEHHBIX KOHTPOJIbHBIX Pa00T 00y4arOIMXCcs M0 MaTeMaTHKe:

OTBET OLIEHUBACTCS OMMemKoil «5», eciu:

— paboTa BHIMIOJIHEHA MMOJIHOCTHIO;

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

— B PCIICHUH HET MAaTEMaTHYCCKUX OIMMOOK (BO3MOYKHA OJIHA HETOYHOCTb,
OIKCKA, KOTOpasi HE SIBJISIETCS CJIEICTBUEM HE3HAHUS WIM HEMIOHUMaHUS y4eOHOTO
MaTepuana).

Ommemka «4» CTaBUTCA B CIEAYIOIINX CITydasx:

— paboTa BBIMOJHEHA TMOJMHOCTHIO, HO OOOCHOBaHUSI IIaroB pEIICHUs
HEJOCTaTOYHBl (€clM  yMeHHe OOOCHOBBIBATh PpACCYXXICHUS HE  SABISJIOCH
CHEIUATbHBIM 0OBEKTOM MPOBEPKH);

— JIOMYIIEHBI OJHA OIMMOKAa WM €CTh JIBa — TPH HEIOYETa B BBIKJIAJKAX,
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, YepTexkax WM rpadukax, HO oOydarommiics obnagaeT o0s3aTeIbHbIMU
YMEHUSMHU I10 ITPOBEPSIEMOU TEME.

Ommemka «2» CTaBUTCS, €CJIN:

— JIOMYIIEHBI CYIIECTBEHHBIC OMIMOKHM, MOKA3aBIUE, YTO OOyYAIOMIMICS HE
oOnafaeT 00s3aTeNbHBIMU YMEHHUSIMU 110 JAHHOM TeMe B MOJIHOM Mepe.
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OuneHkKa yCTHBIX OTBETOB 00y4YAIOLIUXCH 110 MaTeMaTHKe:

OTBeT OLICHUBAETCA OMMEMKOU «5», €CITN CTYJICHT:

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

— M3JI0OXKWJI ~ Marepuall  TPaMOTHBIM  SI3bIKOM,  TOYHO  HCIOJIb3Ys
MaTEMaTUYECKy0 TEPMHUHOJOTHMIO M CHUMBOJIMKY, B ONPEIEICHHOW JIOTMYECKOU
MOCJIEIOBATEIHLHOCTH;

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

— TMOKa3aJl yMEHUE WUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMHU IPUMEpPaAMU,
IPUMEHSATH €€ B HOBOUM CUTyalllu ITPH BBIMOJIHEHUU NPAKTUYECKOTO 3aJaHUs;

— TMPOJAEMOHCTPUPOBAJl 3HAHUE TEOPUU PAHEE H3YUYEHHBIX COMYTCTBYIOIIUX
TeM, C(OPMHPOBAHHOCTh M YCTOMYMBOCTh MCHOJB3YEMBIX IPU OTBETE YMEHHU H
HaBBIKOB;

— OTBEYaJl CAMOCTOATEIbHO, 0€3 HABOJAIIMX BOMPOCOB MIPENOgaBaTels;

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

OTBeT OLECHUBACTCA oOmMemKou «4», €cili YJIOBIETBOPSIET B OCHOBHOM
TpeOOBAHMIM Ha OLIEHKY «5», HO MPU ITOM UMEET OJNH U3 HEJAOCTATKOB:

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

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

— 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 CcojAepkKaHME MaTepuana (Coiep aHhe HU3JI0KEHO
dbparmMeHTapHO, HE BCerja IMOCJEeA0BaTeIbHO), HO TMOKa3aHO oO0Ilee MOHUMAaHUE
BOIIPOCAa M IPOJEMOHCTPUPOBAHBI  YMEHHs, JOCTATOYHBIE JUJII  YCBOEHUSA
nmporpaMmMHOro wmatepuana (ompeneneHsl «TpeOoBaHMAMH K MaTeMaTHUYeCKOU
MOATOTOBKE 00YyYaIOIIUXCS B HACTOSIIEH TporpaMMe 1Mo MaTeMaTHKeE);

— WMEIUCh 3aTPyJHEHUS WA JOMYIIEHbl OIMUOKH B OMNpENCICHUU
MaTEMaTUYECKOM TEPMUHOJIOTHH, YEpPTEKax, BBIKJIAJKAX, HCIPaABICHHBIE TMOCIE
HECKOJIbKUX HABOJIAIIUX BOIPOCOB MIPENOAABATENIS;

— CTYACHT HE CIPAaBWICA C MPUMEHEHHWEM TEOpPUU B HOBOM CUTyalluu MpU
BBINIOJIHEHUH TPAKTUYECKOr0 3a/laHMs, HO BBINOJHWI 3aJaHHs 0053aTEeIbHOTO
YPOBHSI CJIO)KHOCTH IO JIaHHOM TEME;

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

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

— oOHapy>KeHO HE3HAaHUE yUYEeHHKOM OoJipIIel Wiau Hanbojiee BaKHOM 4acTH
y4eOHOTo MaTepuana;

— JONyUIeHbl OIIMOKH B ONpEACNCHUM TOHSATHHA, IPH HCIOJIb30BaHUH
MaTEeMaTHYeCKONM TEpPMUHOJIOTUM, B PHUCYHKAaX, dYepTekax WIM rpadukax, B
BBIKJIa/IKaX, KOTOpPbIE HE HCIPABJICHBI IOCJIE HECKOJBKHX HABOJSIIMX BOIPOCOB
Iperno/iaBaTels.

Ob6masn kaaccupuxkanusa ommoOOK:

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

1. 'pyObIMHU CHUTAKOTCH OIIUOKHU:

— HE3HAHWE OIpPEJIETICHNUS] OCHOBHBIX MOHSITUM, 3aKOHOB, MPABUJ, OCHOBHBIX
MOJIOKEHUN Teopuu, He3HaHWe (HOpMYJ, OOIICHPUHATHIX CHUMBOJIOB 00O3HAYCHUI
BEJIMYWH, €IMHUI] KX U3MEPEHUS,

— HE3HAHWE HAMMEHOBAHUM €IMHUIL] U3MEPEHHUS;

— HEYMEHUE BBIJICTUTh B OTBETE TJIABHOE;

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

— HEyMEHUE JIeJaTh BBIBOJIBI M 0000IICHUS;

— HEYMEHHUE YUTaTh U CTPOUTH rpaduKH;

— HEyMEHHUE MOJIb30BATHCS MIEPBOMCTOYHUKAMU, y4eOHHUKOM u
CIIpaBOYHUKAMU;

— TOTeps KOPHS UM COXPAHEHUE MNOCTOPOHHETO 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, ONpPEICICHUMN, TMOHATHM, TCOPU, BhI3BAHHAS
HEIOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB OIPEAECISEMOr0 MOHSITUSA WM 3aMEHOU
OJIHOTO - JIBYX U3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMU;

— HETOYHOCTh rpaduka,

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

— HepaluuOHaJIbHbIE METOABI PA0OTHI CO CIIPABOYHOM U JIPYToil INTEpaTypoOil;

— HEYMEHHUE pelIaTh 3aa4u, BBITIOJIHATH 3aJaHUs B 0OIIEM BUIE.

3. HexoueramMu ABJISAIOTCS:
— HepalMoHaJIbHbIE MPUEMBbI BEIYUCICHUN U TPeoOpa3oBaHuUi;
— HEOpEeXHOE BHITIOJIHCHUE 3aMUCEl, YUepTEeXKEH, cXxeM, rpaduKoB.
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7.3. OnleHoOYHBIE CpeCTBA 1JIsl IPOBeIeHUsI TeKYIIel aTTecTalNu

Texkymuit KOHTPOJIb MOXKET IPOBOAUTHCA B (hopMe:
— (pOHTAIBHBIN OIPOC

— WHJIUBHUAYaAJbHBIN YCTHBIN OIPOC
— MHCbMEHHBIA KOHTPOJIb

— TECTUPOBAHME MO TEOPETUYECKOMY MaTEPHAITY
— TpakTuyeckas (JmabopaTopHas) pabota
— 3ammura pedepara
— 3aIMTa BBIIOJHEHHOI'O 33/1aHNUs,

— pa3paboTka npobiaeMbl Kypca (I0KiIan).

OueHuBaHue NPU TEKYIIEW aTTECTAllUA

®opma Bnanenus JInunble kauecTBa Hprveper
aTTecTaluu 3nanus ymenna (HaBBIKH) CTyZEHTa OUEHOUHBIX
CpENCTB

VYcrHbIit CaMOCTOSITEJIbHO | YMETh OIEPUPOBATH BJIAJICTh OueHka Bomnpocsl
OIIpOC 110 (GhopMyJIMpOBaTh | MOHATHUAMHU: CTEIEHb METOIaMU CIIOCOOHOCTH MpuIararTcs
TeMaM u quciia, JorapuM UHucia; | J0Ka3aTelIbCTB, | ONEPAaTUBHO U

aKTyaJlu3upoBaT | yMEHHE BBITNIONHATE | QJITOPUTMAMH | KAYECTBEHHO

b npoOieMy, | BBIYMCICHHE 3HAUYCHUH U peleHns OTBEYaTh HA

paccMaTpuBath | IpeoOpa3oBaHUs 3aja4; yMCHHE | IIOCTaBJIECHHBIE

€e BCECTOPOHHE; | BBIPAXEHHUH CO CTENeHsIMHU | (HOPMYIMPOBAT | BOIPOCHI
Pegepat - YCTaHaBJIMBaTh | U norapudmamuy, | b onpeneneHus, | OneHka Tewmsl
(okman) CYIIECTBEHHBIH | MpeoOpa3oBaHust APOOHO- aKCHOMBI U CIIOCOOHOCTH K pedepaToB

IIPU3HAK WIK | palloOHAIbHbBIX TEOPEMBI, aHam3y (10K1a710B)

OCHOBaHUS [UISl | BBIPAKCHUM NPUMEHATH UX, | JINTEPATypPHBIX IIPHIArarTCsA

CpaBHEHUH, YMEThb OIlepUPOBATh IIPOBOJUTH HCTOYHHUKOB

KIacCU(DUKAIUYN | TIOHATHSIMU: JlokazaTelibHbIe | OreHKa KonTponbHbI
Kourponen | 0000menus; paunoHanbHas (YHKUHMS, | PacCy>KACHHUS B | criocOOHOCTH ¢ paboThI
ast pabora - ONpENENATh | MOKa3aTeabHass (YHKIMSA, | XOJE PEHICHUS | ONEPATUBHO M NPHIAraroTCs

enu CTEIEHHas GyHKIMS, 3aj1a4; KaueCTBEHHO

JIEATENBHOCTH, norapudmMudeckas BIIA/IETh pemiaTh

3a/1aBaTh ¢byHKUu, HaBbIKaMU [OCTaBJICHHBIE HA

napamMeTpsl U | TPUTOHOMETPUYECKUE yueOHo- HPaKTHYECKUX

KpUTEPUHU ux | QyHKuuH, oOpaTHbIE | MCCIENOBATENb | paboTax 3a1aud U

JOCTHKEHHUS; GyHKIMY; yMEHHE CKOM U apryMEHTHPOBATh

- BBIABJIATE | CTPOUTH l"pa(i)I/IKI/I HpOCKTHOP'I Pe3yJIbTaThl

3aKOHOMEPHOCTH | U3YUCHHBIX q)YHKIII/II\/’I, JACATCIIBHOCTH,

U MPOTHBOPEUUs | HCHIONb30BaTh  rpauKu HaBbIKaMU

B IIPU HU3yYEHWH IIPOLECCOB | Ppa3pelleHUs

paccmMaTpuBaeM | M 3aBUCUMOCTEH, Ipu npoGiem

BIX SIBJIEHUSX; pelIeHnH 3aa4 U3 APYyrux

- BHOCHUTH | y4eOHBIX IIPEIMETOB H

KOPPEKTUBBI B | 3a/1a4 U3 peajibHOM KU3HU;

JIeSITENIBHOCTD, BBIpAXKaTh dbopmynamu

OLICHUBATh 3aBHCUMOCTH MEXKITY

COOTBETCTBHE BEIMYMHAMU
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pe3yabTaToOB
TENSAM,
OIICHUBATH
PHUCKH
MOCJIEICTBUI
JIeSITeIbHOCTH;

- pa3BuBaTh
KpeaTuBHOE
MBIIIUICHAE TIPH
perieHun
JKU3HEHHBIX
mpooaemM
KonTpoib
3HAHUU 1o
ompeaeNeHHBIM
mpoOaemMam
KonTtpons
3HAHUS
TEOPETHIECKUX
OCHOB
MaTeMaTHUKH

YMETH
HOHATHSMU:
paloHaNbHbIE,
MppaloHabHbIE,
[IOKa3aTeNbHBIE,
CTETICHHBIE,
norapugmMuiecKue,
TPUTOHOMETPUYECKHE
YpaBHEHHUS 1 HEPABEHCTBA,
UX CUCTEMBI

OICprUpoOBaATH

yMeETh OMepHUPOBaThH
MOHATUSIMU:  CIIy4YalHBIN
OIIBIT u ciay4yaiiHOe
COOBITHE, BEPOSTHOCTH
CITy9aifHOTO COOBITHS;
yMETh BBIYHUCIISITH
BEPOSITHOCTD c
WCTIOJIb30BaHHEM
rpauyeckux ~ METO/OB;
MIPUMEHSATh (bopmybl
CJIOKCHHA W YMHOXCHUA
BEPOSITHOCTEH,

KOMOHMHATOpHBIE (PAaKTHl U
(GopMyJIBI TIpH  PEIICHUU

3a/1ay; OLICHHUBATh
BEPOSITHOCTH  pEalTbHBIX
COOBITHI; 3HAKOMCTBO CO
CITy4ailHbIMU
BEJIMYHUHAMH; yMEHHUE
MIPUBOIUTH MIPUMEPHI
MPOSIBJICHHUS 3aKOHa
OOoIBITHX qUCe B
MPUPOHBIX u
OOIIIECTBEHHBIX SIBJIEHUSAX
YMETh OTIepUPOBATh
MOHATUSMHU: cpeaHee
apupMeTHYECKOE,
MeauaHa, HauOONbIIEE U
HAauMCHbBIIIEC  3HAYEHUS,
pasmax, yMEHHE
M3BJIEKATh,
HWHTEPIPETUPOBATD
nH(POPMAITHIO,
MPEJICTABICHHYO B
TabIHIAX, Ha
quarpammax, — rpadukax,
OTpaXkalolllyl0  CBOMCTBa
peaJIbHBIX TPOILIECCOB U
SBIICHUH;  TIPEJCTaBIIAThH

MH(QOPMALIUIO C TIOMOLIBIO
TaOMWIT ®W  JUarpamM;
HCCIIeI0BaTh
CTaTUCTHYECKHE JaHHbBIE,
B TOM qrcie c
NpUMEHEHUEM
rpaMu4ecKux METOJOB H
DJIEKTPOHHBIX CPEJICTB
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YMETH OTIEpUpPOBATh

MOHATHSMHU: byHKIHS,
HenpepbiBHAsS  (yHKIUS,
MIPOU3BO/IHAS,
mepBooOpa3Hasi,
ONpeJIeICHHBI HHTErpa;
YMETh HaXOJIUTh
MIPOU3BOIHEIC

3JIEMEHTapHBIX (YHKUUH,
UCIIONB3ysl  CIIpaBOYHBIE
MaTepuaibl; HUCCIE0BaTh
B IPOCTEHIINX CIIydasx

GyHKIIH HaA
MOHOTOHHOCTb, HAaXOIUTh
HauOOJIbIIINE )74
HaVMEHBIIHE 3HAYECHUS
(GYHKITHIA; CTPOUTH

rpadK MHOTOWICHOB C
HCIIOJIb30BaHUEM

amnmapara
MaTEMAaTHYECKOTO
aHaln3a; MPUMEHSTh
MIPOU3BOIHY IO npu
pelIeHun 3a7a4 Ha
IBIDKEHUE; pemarb
MPaKTHKO-
OpUEHTUPOBAHHBIC 3aJ]auu
Ha HanOOJIbIINE u

HauMEHbIINE  3HAYCHUS,
Ha HaXOXJeHHe IMyTH,
CKOPOCTH U YCKOPEHHUS

IIpumepHbIe BONPOCHI 1JIs1 YCTHOTO ONpoca:

1 cemecTp

1. Harypanbnble uncina. ApudpmMeTnyeckue NeHCTBHS Hall HAaTypalbHbIMU
yucnamu. [Ipusnaku nenumoctu. Hanbosnbimii o0t Ae1uTeNb.
Haumensbliee ob11ee KkpaTHOE.

2. Pammonanbhbie yncna. ApudMeTnyeckue 1eHCTBUS HaJl OOBIKHOBEHHBIMU U
JNECATUYHBIMH JIpoOsMHu. [TporieHTHI.

3. HppanuoHanbHbie unchna. [eiictButenbubie yncia. [IpaBua neiictBuii Ha
JNeHCTBUTEILHBIMU yncaaMu. CBOMCTBA apu(PpMETHUSCKUX ICHCTBUN HAJl
JIEVCTBUTEILHBIMH YHCIIAMH.

4. Bunsl anrebpandeckux BbIpakeHU. JlomyCcTUMbIC 3HAUCHUS TIEPEMEHHBIX.
OO6umacth onpeneneHus aareopandeckoro Beipakenus. [lonstue
TOXJACCTBEHHOTO ITpeoOpa3oBaHus BeIpakeHUs. TOXIECTRO.

5. Lenble pauroHanbHbIE BbIpaKeHUs. OAHOWICHBI, MHOTOWICHBI U ONIEpallin
HaJl HUMU. DOpMYJIbI COKPAILIEHHOTO YMHOXEHHUS. Pa3inokeHre MHOTOUJICHOB
Ha MPOCTHIE MHOKHUTEIH.

6. JlpoOHbIe palliOHANIbHBIEC BhIpaXKEeHUs. AprdMeTHUECKUE TEeHCTBUS
paumoHanbHbIX Apobeil. [IpeodpazoBaHue pallMOHATbHBIX BBIPAXKEHUN.
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7. YpaBHeHHUsI: NTMHEWHbIE; KBaIpaTHBIC, YpaBHEHUS, COIepKaIlINe TEPEMEHHYIO
MO 3HaKOM MOJYJISl; palluOHAJIbHBIC; OMKBaIpaTHEIE.

8. HepaBeHcTBa: nHHEWHBIE; IPpOOHO-TUHEIHbIC; HEPABEHCTBA BTOPOil CTEIICHH,
HEPaBEHCTBA C MOAYJISIMU; PEIICHHE PAlMOHAIBHBIX HEPABEHCTB METOIOM
IIPOMEKYTKOB, IpauecKoe pelieHue HEPABEHCTB.

9. Cucrembl ypaBHEHU C IBYyMs IEPEMEHHBIMU. PelieHne cuctem aByX
YPaBHEHUI C ABYMS IEPEMEHHBIMU: METOJOM MOJICTAHOBKH; METOJOM
CJIOEHUS; METOJIOM BBEJICHUS HOBBIX MIEPEMEHHBIX; IpauuecKkoe perieHue.

10.JTunelinas pyukius. CoicTBa, rpaduk.

11.®yHKuMs, OnUchIBarOIas 00paTHYIO MPOMOPIIUMOHAIBHYIO 3aBUCUMOCTD.
CoiicTBa, rpaduk.

12.KBagparuunas @yskiusi. CBoiicTBa, rpaduk.

13.Akcuomsl crepeomerpun. [Ipocreiimme cnencrpus.

14.11lepecekaromuecs, mapaJJIEIbHbIE U CKPEIIUBAIOIINECS TIPSIMBIE.

15.1TapautenbHOCTD PAMON U INIOCKOCTH. [lapamnenbHOCTh ABYX INIOCKOCTEM.

16.Yron mexay npssMbeIMHU B IPOCTPAHCTBE. [leprieHInKyIsIpHBIE IPSMBIE.
17.1lepneHauKyIIpHOCTD MPSMON U IUIOCKOCTH (ONpeAeieHUE, MPU3HAK,
CBOMCTBA).

18.IlepneHauKyJIsAp U HAKJIOHHAS.

19.Teopema o Tpex neprneHANKYIsIpax.

20.[lepneHIUKyISAPHOCTD JBYX IJIOCKOCTEH (OMpeeneHre, Npu3Hak, CBOMCTBO).

21.Yroa Mexay npsiMOil ¥ TUIOCKOCTBIO. YTOJ MEXIY IIOCKOCTIMU. JIByrpaHHBIA

yTOJI.

22.PaccTosiHUS MEX1y TOUKAMH, PSIMBIMU U TUIOCKOCTSMM.

23.BeKTopbl B MPOCTPAHCTBE.

24.0nepannu HaJ BEKTOPAMH B IIPOCTPAHCTBE.

25.Pa3noxeHne BEKTOpa IO ABYM U TPEM HEKOJUIMHEAPHBIM BEKTOPAM.

26.KopeHb n-oii CTENEHN U3 NEUCTBUTENBHOTO uyncia. CBOMCTBA KOPHS N-0U
CTEIIEHHU.

277.AppaumonanbHele ypaBHEHUA. METObI pELLICHUS.

28.CrenenHas pyHKIMs, e€ cBOMCTBa U rpaduK.

29.TlokazarenpHas QyHKIHS, €€ CBOWCTBA U rpaduK.

30.0Onpenenenue norapudma MoJI0KUTEILHOTO YHCIIa 0 JaHHOMY OCHOBAHUIO.

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

32.Jlorapudmuueckas ¢pyHKIus, €€ CBOMCTBA U TpaduK.

33.MeToabl penieHus MOKa3aTeIbHbIX YPAaBHEHUN.

34 .Iloka3zaTenbHble HEPABEHCTBA.

35.Metoapl penieHust JorapuGMUUecKuX ypaBHEHUH.

36.JlorapudmMudeckre HepaBeHCTBA.

2 cemecTp
1. Ilonstue yrina. U3mepenue yrio. OnpeneseHrue TPUroHOMETPUIECKUX
GbyHKUIMNA (depe3: eAMHUYHYIO0 OKPY>KHOCTD; TPOU3BOJIBHYIO OKPY>KHOCTH;
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IPSIMOYTOJIBHBII TPEYTOJIbHUK).

2. Tpuronomerpuueckue GyHKIIUU YUCIOBOTO apryMEHTa. 3HAKH

TPUTOHOMETPUUECKUX (PYHKIHH. YeTHOCTh M HEUETHOCTh. [IeproAniHOCTb.

CaoiicTBa QyHKIMH Y =SIN X U e rpaduk.

CpoiicTBa QyHKIIMM Y = COSX U e€ rpaduk.

CpoiicTBa pyHKIIUM Y =1gx U e€ rpaduk.

CpoiicTBa PyHKIIUM Y = ctgx U e€ TpaduK.

[TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUYECKUX (PYHKIIHA.

CoOTHOIIIEHUSI MEXKTy TPUTOHOMETPUIECKUMH (DYHKIIUSAMH OJTHOTO

apryMeHTa.

9. ®@opMyJIbl: CIOKEHUS; ABOWHOTO apryMEHTa; CYMMBI U Pa3HOCTH
OJTHOMMEHHBIX TPUTOHOMETPUUECKUX (PYHKIIMH.

10.®opMynbl pUBEACHUS.

11.®opmyisl: npeoOpa3zoBaHus IPOU3BEACHUS TPUTOHOMETPUUECKUX (QYHKIIUI B
CYMMY; IIOHWKEHUS CTEIICHHU.

12.®opMyIibl: TOJTOBUHHOTO apryMEHTA; BEIPAKEHNUE TPUTOHOMETPUYECKHUX
(yHKLHIA yepe3 TAHT€HC MMOJOBUHHOTO apryMEHTa.

13.06paTHble TpUroHoMeTprdeckue Gpyukuuu (Y = arcsin x, y = arccos x ), ux
CBOICTBa U TpaduKHu.

14.00paTHbIe TpUTrOHOMETpHUUYECKUE PYyHKUIUU (Y = arcigx ,y = arcctgx), ux
CBOMCTBA U TpauKH.

15.IIpocreiinye TPUrOoHOMETPUUECKHE YPABHEHUS: SN X =a; COSX=d .

16.IIpocTeiimme TPUroHOMETPUIECKUE YPABHEHUS: IgX=a; cigx=a.

A

17.3ameHa nepeMeHHBIX IPU PELLIEHUH TPUTOHOMETPUYECKUX YPABHEHUM.
Pemenue TpUroHOMETpUYECKUX YPABHEHHUM MPUBEIEHUEM K OJHOU PyHKIUU
(c oqMHAKOBBIM apryMeHTOM). PellieHre TpUroHoMeTpuuecKX ypaBHEHU N
Buza f(x)=0c MOMOMIBIO pa3IOKEHHE HA MHOKHTEIH.

18.Pemenre oqHOPOIHBIX TPUTOHOMETPUUECKUX YPABHEHHUM NIEPBOI1 U BTOPOI
CTEICHH.

19.Pemenne npocTeNmmx TPUTrOHOMETPUYECKUX HEPABEHCTB.

20.beckoHeuyHas 4nciIOBas MOCIEA0BATEIBHOCTD. [Ipenen uncioBoit
MOCJIEN0BATENBHOCTH.

21.Beiuucnenue npenena ¢pyHkuuu. [Ipupaiienue apryMeHTa u npupanieHue
GyHKLIUU.

22.HenpepwsiBHOCTH QyHKITMU. Toukn pa3priBa GyHKIIUU.

23.AcUMOTOTHI.

24.Cxkopoctb u3menenus Gynkiuu. [IponsBogHas.

25.Dopmynsl nuddepennupoBanus. [IpaBuna nuddepeHmpoBanms.

26.11lpousBoHas cnoxxkHoi pyHkumu. [I[puMepsl BBIYUCICHHS TPOU3BOTHOM
CIIOBHOM (DyHKLIUH.

277.®dU3NYECKUA U TEOMETPUUYECKHUI CMBICI IPOU3BOAHOM.

28.Bo3pactanue u yopiBaHue GyHKIUHA. DKCTPEMYM (PYHKIUU.
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29.Haumensblee 1 HauOoblllee 3HAaYCHUs] PYHKIUU.

30.Bropas npousBoaHas. Hanpasnenue BoITyKiI0cTH rpaduka GyHKiuuu. Touku
neperuoa.

31.AnropuTt™m ucciaenoBaHus (PYHKIIUU C TTIOMOIIBIO0 MPOU3BOIHON U MIOCTPOCHUE
rpaduka QyHKIHH.

32.Heonpenenennbiii uHTerpai. OCHOBHbIE (DOPMYJIBI U ITPABUJIA
MHTErpupoBaHusl. HemocpeacTBeHHOE HHTETPUPOBAHUE.

33.1HTerpupoBaHue METOAOM 3aMEHBI IEpeMEHHOM. IHTerpupoBanue mno
YacTsIM.

34.0Onpenenennsiii uaTerpain. ®opmyna Hetotona-Jleitonuna. CoiicTsa
OMPEICICHHOTO UHTErpaJia.

35.HenocpencTBEHHOE BBIYMCIIEHUE OMPEAECICHHOTO UHTErpana. Beruncienue
OIPEJENICHHOI0 HHTErpajla METOA0M 3aMEHBI IEPEMEHHOM.

36.Brruncnenue mioniaae 1 00beMOB € MOMOILBIO ONPEEICHHBIX HHTETPAJIOB.

37.11lpu3ma (HakIOHHAs, IpsiMast, MpaBuiIbHAas). [1momaas 60KOBOM U MOJHON
noBepXHOCTH. OOBEM.

38.11apaitenenunen, nupaMuaa, MpaBUIbHASA MUPAMUAIA. Y CEUCHHAS TUPAMHUJIA.
[Tnomaas 60KOBOM U MOJIHON MOBEPXHOCTU. OOBEM.

39.11paBuiibHbIE MHOTOTPAHHUKH: TETPASAP (YETHIPEXTPAHHUK ), TEKCABP
(LIeCTUrpaHHMK) WK KyO, OKTasip (BOCBMUTPAHHUK ), KKOCASP
(IBaaIaTUTpaHHUK), TOJACKadIp (IBEHAIIIATUTPAHHUK ).

40.Humuanap. [Tnomans 60K0BOM U MOTHOMN TOBEpXHOCTH. OOBEM.

41.Konyc. Yceuennsiit konyc. [1nomaas 60KOBOW U MOJHON MOBEPXHOCTH.
O0bem.

42.lap u chepa. [1nomans moBepxHocTu. OOBEM.

43.Knaccuduxarusi cOObITHH.

44 Knaccudeckoe ornpenesieHue BEposiTHOCTH. CTaTUCTUUYECKOE ONPENECTICHUE
BEpOSITHOCTU. ['eoMeTpryeckoe onpeeseHne BepOsSITHOCTH.

45.2nemMeHThl KOMOMHATOPHUKHU.

46./leiicTBus Haa coOBITUAMU. Teopema CII0XKEHHs] BEPOSITHOCTEN.

47.Y crioBHas BEpOATHOCTH COOBITHS. Teopema yMHOKEHUSI BEPOSITHOCTEM.
HeszaBucumebie coObITHS.

48.I1oHsATHE CIlydyallHOM BEJIMYUHBIL. 3aAKOH PACTIPEAEIICHUS JUCKPETHON
CIIy4allHOM BEJIMYMHBL.

49.MaremaTruecKue ornepanny HaJ CIIy4aiiHbIMH BEJIMYMHAMU.

50.HucnoBble XapakKTEPUCTUKU AUCKPETHBIX CIIYYalHbBIX BEMYUH (CpeaHee
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 hopmyiy COKpaIieHHOTO A) a’-2ab+b B) (a - b)(a + b)
2 2
YMHOXCEHUS a” —b B) a*+2ab-b 1) (a —b)(a - b)
2 | Ilnomans TpeyroyibHUKA BHIYUCISAETCS 110 A) S=a-b B) S= la b
dbopmyie 2

B) S=2a-b I) Sz%a-b

3 Kakoe u3 cinenyromux uncen 3akitodeHo mexay | A) 0,4 b) 05
YHUCIIaMU E Hu 2 ? B) 06 1) 07
17 8
4 | Hansl rpaduku ¢pynkuuid. Kakas ¢popmyna coorBeTcTBYET 1
A) y=—x-6
rpaduky moa Homepom 3? 2
1) ‘ 2) ‘ 3) \ b) y:x2—8x=11
9
B) y=-——
. : | X
i ’H o N y=x+5

3aoanua 5-8 ouenusaromca 6 2 oanna. Ilpu pewenuu 3mux 3a0anuii
3anuuwiume X00 peuwleHus u nOJIY4eHHblil Omeem.

5. Beraucnure l+H

2 5
6. Pemmute ypaBHeHue x’-7x+10=0. Eciu ypaBHeHUE uMeeT 0oJiee OJTHOTO KOPHS,
B OTBET 3AIUIINTE MEHBIINNA U3 KOPHEM.
7. dnst pemonTa Tpedyercs 57 pysioHoB 000eB. Kakoe HauMeHbIlIee KOJITUYECTBO
nadyex 000MHOTO KJiesl HY>KHO JISl TAKOTO PEMOHTA, ecli | madka Kjest paccunTaHa
Ha 5 pyJIOHOB?
8. Bricora BH napannenorpamma ABCD nenu ero ctopony AD Ha OTpe3Ku AH =2
u HD =32 . JIlnaronasis napajuiesorpamma BD =40. Halitu mmomanb

napajuiesorpaMmma.
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JIOHOJIHHTC.]ILH&H 4acTb

3aoanue 9 ouenusaemca ¢ 3 oanna. Ilpu pewenuu mo2o 3ad0anusn 3anuuiume
X00 peutenus, 000CHOBAHUE PeUleHUs U NOJIYYEHHbLIL OMEem.

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 Hauaja nmyTenecTBus. Ha kakoe paccTosiHue OT MPUCTaHU OH OTIUIBLI,
€CJIM CKOPOCTh T€UCHUS PEKH paBHA 2 kv /4, a COOCTBEHHAS! CKOPOCTH JIOJKHU 6 wxm/u ?
OTBeTHI:

Howmep 1 2 3 4 5 6 7 8 9

3agaHus

OtBeT 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 hopmyiy COKpaieHHOTO A) (a —b\a® +ab+ bz) B) ( 2 _bla+ bz)
3 3
YMHOXEHUSA a” —b B) (a—b)(az—ab+b2) I (az —b2Xa—b)
2 | ®opmyna CYMMEI IIEpBBIX 71 "ICHOB A) S=a+dn B) S= lal +dn
apu(pMeTHUeCKON Iporpeccuu 2
B) S — (al + an )l’l 1—*) S — (al + an)
2 2
3 | Kakoe n3 cnepyromux yucen 3akiaoueso | A) Ll b) 12
1
MEXJly YUCIaMU 12 U L ? B) 13 I 14
11 17
4 | Mansl rpaduku ¢pynkuuit. Kakas popmyna cooTBeTCTBYeT 1
9 A) y=—x-6
rpaduky moa Homepom 37 )
1) ‘ 2) \ 3) ‘ b) y:x2—8x=11
9
B) y=—
1 7 g X
] of 1 X o[ 1 X l—‘) 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—i

20 5
6. Pemmre ypaBHeHne 7x’-22x+3=0. Ecin ypaBHeHHe nmeet OoJiee OAHOTO
KOpPHSI, B OTBET 3alUIIUTE OOJIBIINI U3 KOPHEH.
7. TpoTyapHas MTKa pa3MepoM 1M Ha 1M npogaeTcs B yIakoBKe MO 8 MITYK.
CKOJIBKO yIIaKOBOK IOTPEOYETCS KyIIUTh, YTOOBI BBUIOKUTH IJIMTKOM TUIOIIAIKY
pazmepom 20M Ha 6M, TpU JOPOKKH pasMepoM 6M Ha 3M U OJIHY JOPOKKY 7M Ha 2M?
8. Ctoponsl napasuienorpamma paBHel 32 u 64. BeicoTa, onyiieHHas Ha IIEPBYIO
CTOpOHY, paBHa 48. HaliuTe BbICOTY, ONYIIIEHHYIO Ha BTOPYIO CTOPOHY

napauiesorpaMmma.
JlonmosiHUTEILHAS YACTh

3aoanue 9 ouenusaemcs ¢ 3 oanna. Ilpu pewenuu moz20 3a0anusn 3anuwiume
X00 peutenus, 000CHOGAHUE peuieHUs U NOJIYYEeHHbLIL Omeem.

9. Tertoxox MPOXOIUT IO TEYEHUIO PEKH 10 ITyHKTa Ha3Ha4YeHUs 70 KM U mocie
CTOSTHKM BO3BPAILIAETCS B IIYHKT OTIpaBiIeHUs. Halaure CKOpOCTh Teuebus peku,
€CJIM CKOPOCTh TEIJIOX0/1a B HEMOABM)KHOM BOJIE paBHa 18 KM/4, cTOsHKA AiuTes 4
yaca, a B IIYHKT OTIPABJIEHUS TEILUIOXOJI BO3Bpalaercsa yepes 12 gacos nocie
OTIUIBITUSA U3 HETO.

OTBETHL:

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

OTBeT 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 konHen A oTpe3ka AB npoBeneHa miockocTh. Yepes koHel B u Touky C
ATOTO OTpe3Ka NPOBEACHBI MAPAIIIEIbHBIE TPSIMbIE, IEPECEKAIOLINE IITIOCKOCTh
B Toukax By u C). Haiinure muny otpeska BBy, eciiu CC, =15cm,
AC:CC =2:3.

2. Ipsmeie AB, AC u AD nonapHo nepneHauKyJsapHbl. Halitu otpe3ok CD, eciu:
AB=3cm, BC="Tcm, AD=15cm.

3. Uz touek 4 u B, nexxanux B ABYX MEPIEHIUKYISIPHBIX TJIOCKOCTSX, OMYIIICHBI
neprneHaukysipel AC u BD Ha npsiMyto niepecedeHust miockocreid. Haiinure
nmuny otpeska AB. Ecmu: AC=6m, BD =Tm, CD=6m.
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4. TlocTtpoiiTe TOUKH A(2; 3; 4), B(4; -2; —3), C(—S; 5; —2), D(6; 0; 8).

5. Haiiaute nmepumeTp TpeyroyibHUKA, 00pa30BaHHOTO BEKTOPaMHU AB , BC u CA ,
ecmn A(8; 0; 6), B(8; —4; 6), Cl6; -2; 5).

6. JlaHbI BEpIIMHBI TPEYTOJbHHUKA A(—l; 4, 1), B(3; 4; —2), C(S; 2; —1). Haiitn
KOCHHYC yriia B.

Bapuanr 2

1. Yepes konen A oTpe3ka AB npoBeneHa miockocTs. Yepes koHel B u Touky C
3TOr0 OTpe3Ka MPOBEAEHBI MMapalIeIbHbIE MPAMbIE, IEPECEKAOLINE MIIIOCKOCTh
B Toukax B u C). Haiiqure muny orpeska BB, eciu AB =6cm,
AC:CC, =2:5.

2. Ipsmeie AB, AC u AD nonapHo nepneHauKyJispHbl. Halitn otpe3ok CD, eciu:
BD =9cm, BC =16ecm, AD=5cm.

3. U3 Touek 4 n B, nexxamux B ABYX MEPIEHINKYISIPHBIX ITIOCKOCTAX, OMYIIECHBI
neprneHaukysipel AC u BD Ha npsiMyto niepecedeHus miockocrei. Haiinure
nmuny orpeska AB. Ecim: AC=3m, BD =4m, CD=12m.

4. TlocTpoiiTe TOYKH A(—Z; 3; —4), B(3; 2; —5), C(—6; 2; 3), D(l; 5; O).

5. Haiinure nepumeTp TpeyroibHUKA, 00Pa30BaHHOIO BEKTOpaMuU AB , BC u CZI,
ecmn A(7; —4; 5), B(-1; 8; -2), C(-12; -1; 6).

6. JlaHbl BEpIIUHBI TPEYTOJIbHUKA A(l; L 5), B(—2; 0; 7), C(—3; -2; 5). Haiitu
kocunyc yria C.

KourpouabHas padora Ne3
no teme «Crenenn u kopHu. CTeneHHas, NoKa3areJbHas U Jorapupmuyeckas

GyHkum»

Bapuanr 1
1. BeimoaHuTe A€MCTBUS
) 2a°x _6ay3 by | 6) 4a°x’y : 8a’x’y* .
3b°y* Shx' a’x?’ 5b’cz*  3bc*z?
2. YnpocTure BbIpaXKEHHE

a) Y2ab* Y164’ ; 6) Va 3a V2a* .

3. Bpruuciaure

g4

0,5-1 \/g _—
6) 36 7% ) Tg64-Ig8 ;

a) 103—21g5 .

b

r) 210g0,5(x/§ + 1)—10g0,5 (\/g + 2).

4. Pewmnre ypaBHEHUS:
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2x?

a) 22 +2.2°-80=0; 6) [1]° =48+
8

B) 10g3x—log9x+log81x=%; r) log:x—4log,x+3=0.
5. Pemure HEpaBEHCTBO:
a) Gj <é 0) 7S < 1; B) logy(x-3)>0.

6. IToctpouts rpaduk GyHKIIMM:

2) y=[§]x+3—1; 6) y—log,(v—4).

Bapuanr 2

1. BremomHnurte nencTBUs

4a’b* 15bc 2cd 2a°b* ¢t 4a’h’c’
a) 4430 672 > 6 3. 4.8 =.3.3.4°

5¢*d” 8a’d” 3ad 3x’y'z" Sxyz
2. YIpoCTUTE BhIpOKEHUE
a) Yab'c Ya'b'c Ybc 6) Va° Yot .
3. Brruncaure

1g4

0,5+1 2
. 6) 497U By TaTe-1gs ;

r) 10g5(3\/§+x/§)+10g5(3\/§—x/_).

4. Pemute ypaBHEHHE:
a) 72x_67x+5:O, 6) 2x,\+2 4\/_ 4x.

a) 1031g271 .

B) 10g3x+10g9x+10g27x=%; r) logix+2log,x—8=0.

5. Pemmre HEpAaBEHCTBO:

x+1
a) GJ >%; 6) 25712 <15 B) log,(x—3)<l.

6. Iloctpouts rpadux GyHKINU:

x=2
a) y=(%) +2; 0) yzlogz(x+3).
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Kontpoabnas padora Ned
o teMe «OCHOBBI TPUTrOHOMeTpHUH. TpUroHomerpudyeckue GpyHKuum»

BapuanT 1
sin 205 - cos275°
1g200° - ctgl05°

1. OnpenenuTs 3HAK BBIPAKEHUS

) 12 Va
2. BprauciauTh 3Ha4Y€HUS cosar, tgo W ciga, €CIIA sine =2, ae(z; nj.

. 137 177 2r 3Tx
3. Beruucnure sin e +cosT+th—cth.

4. Pemure ypaBHEHHE:

1) sinx:g; 2) cigr=—/3; 3) cos’x—cosx—2=0;

4) sin’x—10sin x-cosx+2lcos’x=0.

5. Pemure HEpaBEHCTBO

J3

1) sinx>%; 2) cosx<—g; 3) tgx> == 4) ctge<l.

Bapuanr 2

cos175% - ctg300°
sin 297° -1g135°

1. OnpenenuTs 3HaK BBIPAKECHUS

. kY1
2. BpuncnuTh 3HaYECHUS cosa, tga W ctga, €CIH sin o =—-0.3, ae(T; 27:).

. 477 21z 23x 197«
3. Beluncaure sin| - —— |—tg=—+tg| - —— |-ctg——.
3 4 4 6

4. Pemure ypaBHEHHE:

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

4) sin’x—6sin x-cosx+5cos’x=0.
5. Pemure HEpaBeHCTBO

. L, V3, .
1) smx<—5, 2) cosx>7, 3) tgx<-1; 4) cigx>A3.
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KonTpoabnas pabora Ne§
no teme «Havyajma MareMaTM4ecKOro aHaJaIu3a»

Bapuant 1
1. Bprauciure npenensi:
2 2 .
1) fm x2+10x+25; 2 i 3); 4x+1; 3) fim * fzos3x
=>-5 x"+3x-10 xo0 X7+ 5x =2 x>0 sin 6x

2. BorumcnuTe npousBoAnyto f'(x) IIpu JaHHOM 3HAYEHHMH ApPryMEHTA X:
1) f(x)=4x’-3x*-x-1, npum x=-1;
2) f(x)=(2x -1)* +1), npu  x=1;
3) f(x)=sin’2x, npu xz%.

o 1 1
3. Haiinute HanOobIIIee M HANMEHBIIIEE 3HAUCHUE (PYHKINH y = Exz - §x3 B

3aJJaHHOM MPOMEKYTKE x € [1; 3].
4. Uccnenyiite GyHKIMIO HA OKCTPEMYM  p =2x° —9x” +12x 8.
5. Haiimute Touku nepern6a KpuBoit y=x" —8x’ +18x* —48x +31.

6. Beruucnure uHTETpAa:
/3

1 j@- 2) |[sin xd; 3)f dx
1/2x3, 0 ’ ﬁV4_x2

Bapuanr 2
1. Boruucnure npeaeisbl:
2 2 .
1 . 2x" —5x 32; ) 2;6 x+4; 3) fim sin S5x .
=3 —-15—-4x+3x x>0 x 4 2x—3 x>0 xcOS2x

2. Beraucaute npou3BoaHy0 f/(x) HpH JaHHOM 3HAYEHUH apryMEHTa X:
1) f(x)=3x"-2x"+4x-1, mpum x=-1;
2) f(x):(x3 +szx2 —l), mpu  x=-1;

3) f(x)=cos’2x, mpu x=%.

3. Haiimure HanOoObIIIEe M HAUMEHBIIIEE 3HAYCHUE PYHKIMU y =—x" +9x° —24x+10
B 3aJJaHHOM IIPOMEXYTKE x € [O; 3].

4. Uccnenyiite GyHKIIUIO HAa OKCTPEMyM y =2x" —3x* —12x+8.

5. Haiimure Toukm nepernda KpuBoit y =x* —6x’ +12x° -10.

6. Bpruucnure uHTErpa:

1 ”f@ 2) ”fcosxdx; 3) j x
0

29
1/3x -rl4
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KonTposbnas padora Ne6
1o TeMe «MHOTOIPAHHUKHU M TeJia BPpALlleHUSI»

BapuanT 1
1. Haitgure nuaroHany npsMOyroJIbHOTO NapajuleIeIUIe a 10 TPEM €ro
u3mepenusm 1, 2, 2.
2. OcHOBaHHE MUPAMUIBI — MIPSMOYTOJIbHBINA TPEYTOJIBHUK C KaTeTamu 6 cv u 8 cm.
Bce nByrpaHHbIe yIiibl IPU OCHOBAaHWHU MUpaMuabl paBHbl 60°. Haiinute BbICOTY
MAPAMHUJIBL.
3. Bricora konyca 12 cM, o6pa3yromas 13 cM. Haiigure miomiaas mogHoMu
MOBEPXHOCTU U 00BEM KOHYCA.
4. Haiinute mentp u paanyc R chepbl x* —6x+ 1> +8y+z° —4z+4=0.
S.Hainure paccTossHUE OT TOUKU A(6; -3; —2) 10 cepbl, 3a]JaHHON ypaBHEHHUEM
X+ +2°=9.

Bapuanr 2
1. Haitgure nuaroHany npssMoyroJIbHOTO NapajuIeIIeIUAIIEe A 10 TPEM €T0
U3MepeHusm 6, 6, 7.
2. OcHOBaHHE MUPAMUIBI — IPSAMOYTOJIBHBIA TPEYTOJIBHUK C KATETOM 5 CM H
rurnoreny3on 13 cm. Bee nByrpaHHbIE yriibl IpU OCHOBAHUM NTMPaMHUIbI paBHbI 60°.
Haiinure BbICOTY MUpaMHIBL.
3. Bricota konyca 6 cM, oopa3zyromas 10 cMm. Haiinure miomniaas moiaHou
MOBEPXHOCTU U 00BEM KOHYCA.
4. Haiigure meHTp u paguyc R chepsl x° —2x+y* —4y+z°+2z-10=0.
5.Haiaure paccTositHuE OT TOUKH A(— 1; 2 2) 10 cepbl, 3aJaHHON ypaBHEHHUEM
X +y +2°=25.

Kontpoabnasi padora Ne7
10 TeMe «JJIeMEeHThI TCOPHH BEPOATHOCTENH M MATEMATHYECKON CTATUCTUKID)

Bapuanr 1
1. BpoiieHsl ABe UrpasibHble KOCTU. HaliTh BEPOATHOCTH TOTO, UTO CyMMa OYKOB Ha
BBITIABIINX TPAHSX — HEYETHAsS, TPUYEM Ha IPaHU XOTsI Obl OTHOU U3 KOCTEH
MOSIBUTCA TPOMKA.
2. BeposITHOCTh TOTO, UTO CTYJICHT CAACT MEPBBIN 3Kk3ameH, paBHa 0,9; Bropoii — 0,9;
tpetuii — 0,8. Hailaure BEpOSITHOCTh TOTO, YTO CTYACHT CAACT TOJBKO 2-i SK3aMEH.
3. B nexe padotaer 10 myxuuH u 5 xxeHuyH. [lo TabenbHBIM HOMEpaM Hay1avuy
oToOpaHsbI IATh yeaoBek. Haiigure BeposSsTHOCTh TOTO, YTO CPpe/id OTOOPAHHBIX JIMI]
OK)XKYTCSl TPH KEHILUHBI.
4. Ha ocHOBaHWY JaHHBIX TAOJIUIIBI IPEJICTABHTE B BUE CTOJI0YATON M KPYTOBOM
JIAarpaMMBbl pacIpeieICHUE HEKOTOPOro Mpru3HaKa X.
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X 1 2 3 4 5

w 0,1 0,3 0,3 0,1 0,2

5. ITocTpoiTe MOIUTOH YAaCTOT U MOJUTOH OTHOCHTENBHBIX YaCTOT HEKOTOPOTO
npu3Haka X, pacnpeiesieHne KOTOPOro MPEJICTABICHO B TAOJIHIIE:

X 1 3 5 7 9

M 3 0 5 7 5

6. Haitnure pazmax, Mmozly, MeJIMaHy U CpefHee 3HaueHUEe BRIOOPKH, 3aJaHHON
TaONIHIIeH pacipeiesieHrs 3HAUCHUN BEIMYUHBI X 110 YaCTOTaM:

X -1 3 4 5 7

M 2 3 4 4 1

[TocTpoiiTe MOUTOH YaCTOT 3HAYCHUW BEIIMYUHBI X. YKaXKUTE HA PUCYHKE pa3Max,
MOJIy U MEJIMaHy 3aJIaHHOW COBOKYITHOCTH JIaHHBIX.

Bapuanr 2
1. bpourensl ABe urpanbHble KOCTH. HaliTh BEPOATHOCTH TOTO, YTO CyMMa OYKOB Ha
BBINIABIIMX I'PaHAX — HEYETHAs, IPUYEM Ha TPAHU XOTs Obl OJJHOM U3 KOCTEMN
MTOSIBUTCS IIATEPKA.
2. BeposSTHOCTB TOTO, UTO CTYJIEHT CHACT NMEPBBIM 3Kk3ameH, paBHa 0,9; Bropou — 0,9;
tpetuid — 0,8. Haliaure BEpOATHOCTH TOTO, YTO CTYAEHT CAACT TOJIBKO 3-U dK3aMEH.
3. B rpymmie 12 cTyneHTOB, cpean KOTOPBIX 8 OTIIMYHUKOB. [10 cniucky Haymagy
otoOpanbl 9 crynenToB. Haiiute BEpOSITHOCTB TOTO, UTO CPEAN OTOOPAHHBIX
CTYZIEHTOB AT OTJIMYHUKOB.
4. Ha ocHOBaHMHM JIAaHHBIX TAOJMIIGI MPEICTABLTE B BUC CTOJIOYATON M KPyTrOBOH
JAarpaMMBbl pacipeaesieHue HEKOTOPOTo IIpU3HaKa X.

X | 2 3 4 5

w 0,3 0,3 0,2 0,1 0,1

5. ITocTpoiiTe MOMUTOH YaCTOT U MOJIUTOH OTHOCUTEIBHBIX YACTOT HEKOTOPOTO
npu3Haka X, pacnpeieaeHue KOTOPOro MPeACTaBICHO B TaOJUIIE:

X 11 12 13 14 15 16

M 6 5 2 3 1 3

6. Halimute pazmax, Moy, MeIuaHy U cpefHee 3HaueHUE BEIOOPKH, 38 JaHHOM
TalauIel pacrpeereHus 3HaUYeHUM BeJIMUrHbI X 110 4acTOTaM:

X 2 3 4 5

M 3 4 | 3

[TocTpoliTe NOJUTOH YaCTOT 3HAYEHUW BETUYMHBI X. YKAXKUTE HA PUCYHKE pa3Max,
MOJly ¥ MEIMaHy 3aJJaHHOM COBOKYITHOCTH JAHHBIX.
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7.4. OneHOYHBbIE cpeacrBa 1Jisi MPpOBEACHUSA l'lpOMe)KyTO‘lHOﬁ arTrecranuu

HpOMC)KVTOLIHaSI aTTCCTAls

IIpumep
®opmMma bl
aTTecTauy | 3HaHUA Ymenus Tlnneie fasectsa OLICHOYH
" CTyZeHTa X

CpEIICTB
Ox3amen | OOmwme pe3yabTaThl | CAMOCTOSITEIEHO Bomnpocst

OCBOCHUSI TUCIIUTUTHHBI (hopMyIpoBaTh u u
aKTyaJIn3UpPOBATh OMIIeTHI
npobjeMy, paccMaTpuBaTh npuiara
€€ BCECTOPOHHE; IOTCSI

Ox3amen | OOmme pe3ynbTaThl | - yCTaHaBIUBAaTh Bonpocsl

OCBOCHUS TUCIIUTUTHHEI CYLIECTBECHHBIN MIpU3HAK u
WIN OCHOBAHUS VIS OMJIETHI
CpaBHEHHS, KIIACCU(DHUKAIIN npuiara
0000111eHHS; 0TCsH
- OTIpeIeNISATh Lenu
JeSITebHOCTH, 3a1aBaTh
napaMeTpel U Kputepuu ux | OcBoeHHE o0mmx

JIOCTHXKEHHUS,;
- BBISIBIISITH
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX
SBJICHUSIX;

- BHOCUTH KOPPEKTUBBHI B
JIeATeIbHOCTh,  OLIEHUBATh
COOTBETCTBHE pE3YJIbTATOB

LEJsIM, OLEHUBATh PHUCKHU
MOCJIEACTBUM
JIEATCILHOCTH;
- pa3BUBaTh KpEaTUBHOE

MBILUICHUE TP PELICHUH
JKU3HEHHBIX MPOOIIeM

Koutpons  3Hanuiéi  no
OIpeIeJIeHHBIM ITpobaeMam

Kontpomns 3HAHUSA
TEOPETHIECKIX OCHOB
MaTeMaTHKH

I'pamoTHO u3naraTh

TEOPETUYECKUM Marepuan U
YMEJIO INPUMEHATh €r0 IpHU
peLieHun PaKTUYECKUX
3aj1a4

pe3yIbTaTOB OCBOCHHUSI:
- B YacTH TPYAOBOTO
BOCITUTAHUS;

- OBJIQJICHHC
YHUBEPCaTbHBIMU
y4eOHBIMU
ITO3HABATEILHBIMHU
JICUCTBUSIMU;

- OBJIQJICHHE
YHUBEpPCAITHHBIMU
y4eOHBIMHU
MOKa3aTeIbHBIMU
NEUCTBUAMU
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7.4.1 HpI/IMepHLIe BOIIPOCHI 1JIfl MPOBECACHUA l'[pOMe)KyTO‘IHOﬁ arTrecranmmmu

1 cemecTp

1. HartypanbeHble uncna. ApudmeTndeckre ASHCTBUS HAJl HATYpaTbHBIMH YACIAMU.

[Ipu3HaKu IEIMMOCTH.

2. HawmOGonpmuii o6muii aenurens. HanMenbiee obmee kpaTHOE.

3. PammonaneHbie uncna. ApudgmMeTudeckre ASHCTBUS HaJl OOBIKHOBEHHBIMU U
JNECATUIHBIME IpoOsiMu. [TpoTIeHTHI.

4. HppanumonanbHbie uncia. JlefictBuTenbHbie uncia. [IpaBuna ageiicTBuii Haj
JeWCTBUTEILHBIMU uncaaMu. CBONCTBA apu(pMETHUSCKUX ICUCTBUN HaJl
JNEWCTBUTEIbLHBIMU YUCIAMU.

5. Bugpl anredpandeckux BoipaxeHui. JlomycTrumbie 3HaU€HUSI TIEPEMEHHBIX.
O6uacTh onpeneneHus aareOpandeckoro BeipakeHus. [IoHsTHE TOXKIECTBEHHOTO
npeoOpa3zoBaHus BeIpaxkeHUs. TOXIAECTBO.

6. Llenbie pannoHanbHbIE BbIpaxeHUus. OTHOUIEHBI, MHOTOUYWIEHBI U ONIEpalluy HaJl
HUMH.

7. ®opMyJIbl COKPAIICHHOTO YMHOXKEHUS. Pa3iokeHre MHOTOUYJICHOB Ha MTPOCTHIE
MHOHUTEJIH.

8. JIpoOHbIe palmoHAIbHBIE BEIPAKEHUA. ApU(METUUECKHE IEUCTBUS
palMoHaNbHbBIX ApoOel. [IpeoOpa3zoBaHue pallMOHAIBHBIX BHIPAXKEHUH.

9. YpaBHeHuUs: TUHEHHBIE; KBaJIpaTHbIC; OMKBaJApATHBIE.

10.YpaBHeHnus, coaepxaniue NepeMeHHy0 o] 3HaKOM MOIYJIS.
11. PaunoHanbHble ypaBHEHHUS.

12.HepaBeHcTBa: JMHEWHbIE; APOOHO-TUHEHHBIE.

13.HepaBeHcTBa BTOPOI CTENIEHHU.

14.HepaBeHcTBa ¢ MOYJIAMU.

15.Pemenne paunoHaIbHBIX HEPABEHCTB METOJOM IPOMEKYTKOB.

16.I'paduueckoe perieHue HepaBeHCTB.

17.Cucremsl ypaBHEHUH C ABYMS IIEPEMEHHBIMU. MeTO MOJICTAHOBKHA, METOJ
CJIOKEHHSL.

18.Cucrembl ypaBHEHHUH C ABYMs IEPEMEHHBIMU. MeTO1 BBEIEHHS HOBBIX
NepeMEHHBIX, TpadUuecKoe perIeHue.

19.JTunetinas pyukius. CBoicTBa, rpaduk.

20.®OyHKIMS, ONUCHIBaIOIIas 00paTHYIO MPONOPLUOHAIBHYIO 3aBUCUMOCTb.
CaoiicTBa, rpaduk.

21.KBanmpatuunas ¢pynkius. CBoiicTBa, rpaduk.

22.Axkcuomsl crepeometpun. [Ipocrelinve cieacTBus.

23.11epecekaroiuecsi, napajuieIbHbIEC U CKPEIINBAIOIINECS TTPSMBbIE.

24.1TapamienbHOCTh OPSIMOM U TWIOCKOCTH. [lapaienbHOCTh IBYX NIIOCKOCTEN.

25.¥Yr1oa Mexay IpsIMbIMU B IpocTpaHcTBe. [lepnenanKyasspHble NpsIMBbIE.

26.1leprieHIUKYISIPHOCTD NMPSAMOM U TUNIOCKOCTH (OMpeeneHne, Mpu3HaK, CBOMCTBA).

58


file:///G:/%C3%90%C2%98%C3%90%C2%9D%C3%90%C2%A1%C3%90%C2%9F%C3%90%C2%9E%252016-17%2520%C3%90%C2%B3%C3%90%C2%B3/2017-2018%2520%C3%91%C2%83%C3%91%C2%87.%C3%90%C2%B3%C3%90%C2%BE%C3%90%C2%B4/%C3%90%C2%A3%C3%90%C2%9C%C3%90%C2%9A_%C3%90%C2%9C%C3%90%C2%90%C3%90%C2%A2%C3%90%C2%95%C3%90%C2%9C%C3%90%C2%90%C3%90%C2%A2%C3%90%C2%98%C3%90%C2%9A%C3%90%C2%90_%C3%90%C2%A0%C3%90%C2%B5%C3%90%C2%BA%C3%90%C2%BB%C3%90%C2%B0%C3%90%C2%BC%C3%90%C2%B0,%2520%C3%90%C2%94%C3%90%C2%B8%C3%90%C2%B7%C3%90%C2%B0%C3%90%C2%B9%C3%90%C2%BD,%2520%C3%90%C2%A4%C3%90%C2%B0%C3%91%C2%80%C3%90%C2%BC%C3%90%C2%B0%C3%91%C2%86%C3%90%C2%B8%C3%91%C2%8F.docx%2523__RefHeading___Toc463878240

27.IlepnieHaAUKYISP U HAKIOHHAS.

28.Teopema 0 Tpex NepHeHIUKYIsIpax.

29.1leprieHIUKYISPHOCTD IBYX INIOCKOCTEH (ONpeAeIeHHE, IPU3HAK, CBOMCTBO).

30.Yron mexay npssmMou U INIOCKOCTBIO. YTOJI MEXAY INIOCKOCTAMHU. J{ByrpaHHbIN
YTOJL

31.PaccrosiHus MeXy TOUYKAMU, IPSIMBIMU U INIOCKOCTSIMU.

32.Bekropsl B mpocTpaHcTBe. Onepanuu HajJ BEKTOPAMH B IPOCTPAHCTBE.

33.PaznoxeHne BEKTOpa IO IBYM M TPEM HEKOJUIMHEAPHBIM BEKTOPAM.

34.KopeHb n-0ii CTENEHU U3 IEUCTBUTEIBLHOIO uncia. CBOICTBA KOPHS n-01
CTEIICHH.

35.UppannoHanbHble ypaBHEHUs. MeTOIbl pEIICHHUS.

36.Crenennas GyHKIMs, €€ CBOMCTBA U rpaduK.

37.11oka3atenpHast GyHKIIUS, €€ CBOMCTBA U IpaduK.

38.0npeaenenue gorapudma MoJ0KUTEILHOIO YKCIIA IO JaHHOMY OCHOBAaHHUIO.

39.CgoiictBa jorapudmosn. Ilepexo1 K HOBOMY OCHOBaHHIO Jiorapudma.

40.JIorapudmuyeckas GyHKIMs, €€ CBOWCTBA U TpaduK.

41.Metozpl pelIeHNs TOKa3aTEIbHbIX YPABHECHUMN.

42 .Iloka3aTebHbIE HEPABEHCTBA.

43.MeTobl perieHus J0rapu(pMUIECKUX ypaBHEHHI.

44 Jlorapudmuyeckrie HEPaBEHCTBA.

2 cemecTp
1. Ilonsarue yria. U3mepenue yrinos. OnpeneneHue TPUroHOMETPUIECKUX
byHKIMH (4epe3: eMMHUYHYIO OKPYKHOCTh; IPOU3BOJIBHYIO OKPYKHOCTD;
IPSIMOYTOJIbHBIN TPEYTOJbHUK).
TpuronomeTrpuyeckue GyHKIIMH YUCIOBOTO apryMeHTa. 3HaKu
TPUTOHOMETPUUECKUX (PYHKIUH.
YeTHOCTh U HEYETHOCTh TPUTOHOMETPUUECKUX PYHKIMH. [leprnoauuHoCTb.
CaoiicTa QyHKIMH Y =S X u eé rpaduk.
CpoiicTBa QyHKIIMU ) = COSX U €€ rpaduk.
CaoiicTBa pyHkuuu y =igx u e€ rpaduxk.
CpoiicTBa PyHKIIUM Y = ctgx U e€ rpaduK.
[IpeoOpazoBanue rpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIIHMA.
CooTHOLIEHUSI MEXKAY TPUTOHOMETPUUECKUMU (YHKLIHMSIMU OJTHOTO
apryMeHTa.
10.®opMybl CIIOKEHUSA U JBOWHOTO ApTyMEHTA.
11.®opMyIibl CyMMBI U pPa3HOCTH OJJHOMMEHHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH.
12.®opMynbl pUBEACHUS.
13.®opmyiiel IpeoOpa3oBaHus MPOU3BEACHUS TPUTOHOMETPHUUECKUX (QYHKIIHI B
CyMMY.
14.®opMysibl MOHUKEHUS CTENIEHU.
15.®opmyibl MOJOBUHHOTO ApTyMEHTA U BBIPAKEHUE TPUTOHOMETPUUECKUX
(GyHKLMIA yepe3 TAHT'€HC MOJOBUHHOTO apryMeHTa.
16.06paTHble TpUroHOMeTpHYECcKUe GpyHKIMK (Y = arcsin x, y = arccos x ), ux
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CBOMCTBA U IpaUKH.

17.06patHble TpUroHOMeTpUUecKue PyHkuuu () = arctgx,y = arcctgx), ux
CBOMCTBA U TpauKU.

18.IIpocreiinme TPUrOHOMETPUYECKHE YPABHEHUS: SIN X =a; COSX=a .
YacTHble ciydan.

19.1Ipocreiimme TPUrOHOMETPUYECKUE YPABHEHUSA: IgX=a ; ctgx =a. YacTHble
CIly4au.

20.3aMeHa epeMEHHBIX IIPU PELICHUN TPUTOHOMETPUUYECKUX YPABHEHUN.

[Ipumep.

21.Pemenne TpUTOHOMETPUUECKUX YPAaBHEHUM MPUBEACHUEM K OAHON (YHKIHH
(c oguHakoBbIM aprymeHToMm). [Ipumep.

22.PeleHne TPUTOHOMETPHYECKMX YPaBHEHHH BUaa f(x)=0C IOMOMNIBIO

pasyiokeHue Ha MHOUTENU. [Ipumep.
23.PemeHne OJHOPOIHBIX TPUTOHOMETPUYECKUX YPABHEHUM IEPBOM U BTOPOU
crenenu. [Ipumep.

24.PemeHne NpOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB.

25.beckoHeYHas 4ncioBas MoCIeA0BaTeIbHOCTD. [Ipenen uncioBoi
MOCJIEIOBATEIbHOCTH.

26.I1penen ¢pynkuu. TeopeMsl o npezenax.

27.HenpeposiBHOCTH QPYHKIIMU. ToukH pa3pbiBa GyHKIIUU.

28.ACUMOTOTHL.

29.Ckopoctb usmenenus Gyskiuu. [IponsBoHasi.

30.®opmynsl nuddepennnponanus. [Ipasuna nuddepeHimpoBanms.

31.I1pousBoaHas cioxxkuoi ¢hyHKuU. [IpumMepsl BEIYUCIICHUS TIPOU3BOTHOM
CJIOBHOU (DYHKIIMH.

32.DU3NYECKU U TEOMETPUYECKHUI CMBICI IPOU3BOAHOM.

33.Bo3pacranue u yobiBaHHE PYHKIUU. DKCTPEMYM (DYHKIIHH.

34.Haumensliee 1 HauOoJIbllIee 3HAYCHUS PYHKIUU.

35.Bropas npousBoaHas. Hanpasienue BoiykiaocT rpapuka pyHkuuu. Touku
neperuoa.

36.1TonHoe nccneaoBanue GyHKUMUU ¢ TOMOILIBIO MPOU3BOIHON U MOCTPOCHHE
rpaduka QyHKIIUH.

37.Heomnpenenennsiit unterpain. OcHoBHbIE (HOPMYJIBI U TTpaBUia
UHTETPUPOBAHUS.

38.HemnocpeacTBeHHOE HHTETpUpOBaHue. MIHTerprupoBaHrue METOA0OM 3aMEHbI
MIEPEMEHHOM.

39.1HTerpupoBaHue Mo 4acTsM.

40.0npenenennbiit unterpain. ®opmyna Hetotona-Jleibnuia. CpoiicTBa
OTPEJEICHHOr0 UHTETpaa.

41.HenocpeacTBEHHOE BBIUUCIECHUE OIPEICICHHOr0 UHTerpaia. Beruncienue
OTPEJEICHHOr0 UHTETPpala METOAOM 3aMEHBI IEPEMEHHOM.

42.BprauciieHre miomaei miockux (GUryp ¢ moMoILblO OMpeAesIeHHbIX
WHTErpajioB.
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43.Bprunciienre 00beMOB TEJ C IOMOIIBIO ONPEIEICHHBIX HHTEIPAJIOB.

44 .1Tpu3ma (HakJIOHHAs, MpsAMasi, mpaBuibHasA). [lnomaas O0KOBOM M MOJIHON
noBepXHOCTH. OOBEM.

45.I1apannenenunen, Kyo. [Lnomans 60xkoBoM U MoaHON moBepXHOCTU. OOBEM.

46.ITupamuma, mpaBuiabHas mupamuaa. [Imomaas 60KOBOM U MOTHON
noBepXHOCTH. OOBEM.

47.Y ceuennas nupamua. [1nomaas 60KOBOM U MOJIHON NOBEPXHOCTH. OOBEM.

48.Humuuap. [Tnomans 60Kk0BOM U MOTHOM moBepXxHOCTH. OOBEM.

49.Konyc. I1nmomaas 60k0oBO# U MOJHON MOBEpXHOCTH. O0BEM.

50.Yceuennslit konyc. ITnomanps 00KOBOM U MOJHON OBEpXHOCTH. OOBEM.

51.1ap u chepa. Ypasaenue chepsl. [1n011aas TOBEPXHOCTH.

52.1ap u chepa. O6bem. OOBEM IAPOBOTO CErMEHTA U IIAPOBOTO CEKTOPA.

53.Knaccudukaiust COOBITHIA.

54.Knaccuueckoe onpeaeneHue BepoaTHOCTH. CTaTUCTUYECKOE ONPEAECIIEHNE
BEpOSITHOCTU. [ 'eoOMeTpuuecKoe OnpeesIeHHe BEPOSITHOCTH.

55.2nemMeHThl KOMOMHATOPUKH.

56.[JelictBust HasK cOOBITUSIMU. TeopeMa CI0KEHUS BEPOSATHOCTEM.

57.YcnoBHast BEpOSITHOCTh COOBITHS. TeopemMa YMHOKEHUSI BEPOSITHOCTEN.
HeszaBucumebie coObITHS.

58.IlonsTHE CIydaliHOW BEMMYUHBL. 3aKOH PACIPEIECICHUs TUCKPETHON
CIIy4allHOM BEJIUYUHBL.

59.MareMatuueckue onepanuu HaJl CIy4aiHbIMU BETUYMHAMH.

60.YuciioBble XapaKTepUCTUKH IUCKPETHBIX CITyYalHbIX BEJIMUUH (CpeliHee
apupMeTHIECKOe, MOJIa, MEIMaHa, pa3Max).

7.4.2. IlpumepHbIe 321241 JJ151 NPOBECHUS IPOMEKYTOYHOM aTTeCTAlUU

1 cemecTp

3adanue 1. Pasznoxwure Ha MpocThie MHOKUTENN uncia: 190; 540; 1956; 31392; 68250.
3aoanue 2. Haiinute HanOOIBIIHN OOIIHI IETUTEND CIETYIOIINX YUCEIT:

a) 252,441,108; ©0) 234,1080,8100; B) 118,284,179.
3aoanue 3. Haiinute HauMeHbIiee 0011ee KpaTHOE CIAEAYIOLUX YUCEIT:

a) 15,10,6; 6) 252,441,1080; B) 234,1080,8100.
3aoanue 4. 3anuuTe B BUAE OOBIKHOBEHHOH ApOOH CIEAYyIONNE MePUOIUICCKUEC
JECATUYHBIE TPOOU:

a) 0,(4); 6) 0,(7); B) 0,(12); r)0,(41); m) 0,1(3); e) 5,11(25).
3aoanue 5. Pa3noxuTe HA TUHEHNHBIE MHOXKUTEIU U PELIATE YPABHECHUS:
5.1. 26 -7x* +2x+3=0; 5.2 x*+2x° —13x" —14x+24 = 0;
5.3, x*-13x* -12x=0; 54. ¥ -2x"-5x+6=0;
55 214 L 4-x_ 7 _
x’-9 3-x x+3 x+3

5.6. 26 JBzx 3 2
x-9 34+x x+3 3-x
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3aoanue 6. (COCTaBUTH YPABHEHUS C KOPHSIMU:
6.1. x,=-1, x,=2, x=-3 6.2. x,=1;, x,=4 x,=6; x,=-3.

3aoanue 7. Peuminre ypaBHEHUS:
7.1 x*=3x*-10=0; 7.2. y*-6y*+8=0; 7.3. x*+5x*+6=0;
T4 ¥ +76-8=0; 7.5, 2%+5x*=7=0;  7.6. (2x*+3xf —7(24% +3x)=-10;

7.7. (@ +x+1f =3x*=3x—1=0; 7.8. (x> =5x] —30(x> = 5x)-216 =0;
79, X3 xrad_ 7.10. ¥ 3%, 272 g5,
x"+4x+9 x-3 x=2 x -3x

3aoanue 8.  Pemmte ypaBHEHUs rpauyeCKUM CIIOCOOOM:

8.1 |x+4|:2x; 8.2. |x—5|:3; 8.3. |x+5|:|x+10;
8.4. [x+1=-3x; 8.5. Vits=3 8.6. L=x+3

x
8.7. x*=x+2; 8.8. 2x+3=x*-2x-3; 8.9, —x*+4="2x+4.

3adanue 8. Pemurte HEPABEHCTBO:

x(x—Z)(x—6)>0’ - (x—12) <0 (x+3)2

8.1 2x+14 - x(x+2)(x+8)_ ’ 8.3. (x—2)(x+7)_

3aodanue 9. 3anuiiute BEKTOP 2a B KOOPAMHATHOU dhopme a=-2i+ j+2k.

3aoanue 10. Haiigute cKasIpHOE MPOU3BEAECHNUE BEKTOPOB a = (—1; 0; —4) u

b=(4 2 -1).

3aodanue 11. JlaHbl BeKTOpa m= (— 4; 2; 3) U n= (2; 0; —3). Haitnure koopauHaThI
BEKTOpa (771+ 2;) - (2 ;1+ ;j .

3aoanue 12. Haiinute yroia MeXay BEKTOpaMu a =(3; 1; 2) ub :(1; L,5; 0,5).

3aoanue 13. llepnieHANKYISPHBI JIU BEKTOPBI m= (1; -3; 0) u ;: (4; L —2).

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

B(2; 3 4) u 4 3 2),

3aodanue 15. Jlanbl BEKTOPBI 5:(—6; 0; 8) 1 B:(—3; 2; —6). Haiiqmure ckamspHoe
MMPOU3BCACHUC BECKTOPOB.

3adanue 16. Ilpy KakuxX 3HAYEHUAX 7 BEKTOPEI 5:(4; n; 2) u Z;:(l; 2; n)
NEPIEHIUKYIISIPHBI?
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3aoanue 17. Beruncnure:

2 25 qgll -2 1 1

17.1. 2_5; 17.2. ;5—94 17.3. % 17.4. 817277
. 5vV5-1_~41-3Y5 N s -7

175, %)™ 76 T 0 7 280 178 2
72V5-1 30ﬁ—2 0,5ﬁ+1

17.9. M 1710, Wl gy, —(29)6'216_4; 17.12. - =

’ Y -6 > 74 202 3203

3aoanue 18. Haiinute 3HaueHNE BBIPAXKEHUS:

21.1. 3\/8-1000; 21.2. 4\/16-625; 21.3 3\/24-9; 21.4 5\/96-81;
21.5. ¥9-327; 21.6. 2-3500; 21.7. U8-i-16; 21.8. #/5-4125.

3aoanue 19. BeiHecuTe MHOXKUTENb U3-110]] 3HAKa KOPHS (a >0, b> 0):
22.1 Va'd’ ; 22.2. a’b"; 22.3. I-27a°b"; 22.4. Y1284°b" ;
22.5. Va'b't;  22.6. Ya’b® ; 22.7. V644" ; 22.8. 4" .

3aoanue 20. Kaxoe u3 uucen 0oaple?
1

1
20.1. Y128 wm $4; 202, 3* wm 4°; 203. 316 wm ¥2° ;
1 17 \6 2 3 2

20.4. 0,56° wumu (z—sj ;0 20.5. 63 nmm 36 4 206. 113 wm 117
20.7. lg7 wm 2lg3; 20.8. log;4 wm log,3; 209. log,8 wm log,9.

3 3
3adanue 21. Brruucnure:
21.1. log, 3;  212. log 5 1; 21.3. log,50,09; 21.4. log2; 21.5. log4%;

81

21.6. log,25; 21.7. log, 289; 21.8. log,243;  21.9. log -343; 21.10. log 545

5 17

1 1
21.11. log,.1; 21.12. 81; 21.13. log, —; 21.14. log,.——; 21.15. 1 8;
i3 0g 1 g, 64 g1s 275 0g

9 4

0g; /16
21.16. 0,5°=;  21.17. 0,008°%2%; 21.18. 9=,  21.19. V3", 21.20. log, 162 .

3aodanue 22. Haiiagute 3HaUYCHNE BBIPAKCHUS:

-~ 10g3228—10g37; 2p, tloesl2 22.3. log,8—log,2+log, > ;
log, +log; 5 log;12~log, 2 !
y lg1s-leas, 25, lE8+il8. 226, log, 2-log, 54+bg,
lg18—lg 2 21g2+1g3 ?
1
~log, “lo ~lo - - -
207, 4927 +16.57% 1 208 5245000 209, gilw g w2,
1 1 25
22.10. log,_+log, 36+ log, =5 2211 ((1-log335)log 1,5+ log, 35)- 2.
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3aoanue 23. Haiinure 061acTh onpeaesieHus (yHKIUU:

2 x
23.1. y=log,(8—4x); 23.2. y=log,(x’—2x); 23.3, y=10g7(1+x) L 234, y=2"F1,

2-3x
3—x lo (2,(,)(2) x+1 x—2
23.8. y=4log,,——; 23.9. y=0,6"¢ ;23.10. y=——F——=; 23.11. y=_llo .
Y go’71+2x Y Y logg(x+4) Y 52 3x+4
3aoanue 24. Haiinute MHOXKECTBO 3HaYEHUHN (DYHKIIUH:
24.1. y=3"%"; 242, y=2"; 243, y=4"7; 24.4. y=8"7+3;

245, y=2-5"" 246.y=2"-2; 247.y=—4"+2; 24.8. y=+4"-1;
1

249. y=
Y 542

. 24.10. y=3log,x-5.

3aoanue 25. IlpomorapudmupyiiTe BeIpaKeHUE:

9 72 4 21,3 .2
25.0. x=3a'b¥e; 252 x=ya(a—b) ; 253, x=SL9 . 954 = TD¢
3aoanue 26. BrinonHuTe mMoTEeHUUpPOBAHUE:
26.1. logsx=log,4+log,3—log,2; 26.2. log, x=log,15—log,5+log.12;
26.3. log3x22logl3+§log327; 26.4. logzx:2log210—§log2125.
3
3aodanue 27. Pemurte ypaBHEHUS:
27.1. log,(x—15)=4; 27.2. lgtx+2lgx=8;
27.3. logs(x2—2x—4)=log511; 27.4. log,(1-x)=log, 2x;
27.5. log,(x+8)=1log;(0,5x+5); 27.6. 83" -3 =45;
27.7. 3-9" 2.3 _1=0; 27.8. 5°+3-57=200;
27.9. 5.25°-3.10" =2-4; 27.10. log, (1-x*)=log,(2x(x+1));
2L T =0 2712, yoeted L
7* 9
27.13. log,2+logy(x—2)=log,(x+1); 27.14. 32w _4.30aF 430,
27.15. x®7=10°; 27.16. 3ENL1T =
27.17. log,,(x+5)+log,,(2x+3)=1;  27.18. 27 -5.27"42=0;
27.19. log,(1-2x)=log, 5x; 27.20. log, 2™ =0,25;
27.21. 9:16"-7-12"-16-9" =0; 27.22. 22—*—0,5“1—#+ 411:84;

2723, 9-256" —6-1447 —8.81" =0; 2724, (7 -14f +[(7=5)7 +49) = 14-7";
27.25. log,(1-2x)-J25-6x =14; 27.26. log,;1/0,5x+0,5-log_ 11=1.
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3aoanue 28. Brruuciure:

2t6("Y) - [te T +cos *
73 1 8() lig 5 +cos ] hgn  €0s7336 —cos’ 156” +1g100° -1g350" 1g’18"
o cosg—2sn F o 1g°72° + ctg?162° 2
2
3 7 3z RY/4
28.3. sin(a—-p), ecu cosa==, cosff=——,"—<a<2xr U 1< <=,
(a—p), ecn 5 B 25’ B >
3 /4
28.4. cos2a, ecu cosa== | O<a<5.
0 0
3adanue 29. Omnpenenurte 3HaK BIPAKECHUS: g150 Osm 200 -
cos320" ctgl40

3aoanue 30. Brvluucnute 3HaYCHHE OCTAJIBHBIX TPUTOHOMETPUUYECKUX (DYHKIIUIMA

3 RY/4
yriia o, €ClIn cigao=—— H 7Z'<0{<7.

sin?C” + a) sin?(<a)

ctg* (o~ ?’;)

3adanue 31. ]JlokaxxuTe TOXIASCTBO: =1.

ctg’ (o —2r)

3aoanue 32. Ynupocture: sin( @ —27)- cos(%[ —a)+tg(r—a)- tg(%[ +a)+ cosz(% -a).

3adanue 33. Bpruucnure:

22
33.1. y_sm f 3C082x eclt rgx=3; 33.2. sm(__)+c (_)+g(_”) Cg(37_”),
2sin” x+cos” x
33.3. tg(a+ p),ecu ctga=§, O<a<%; 334, cos%,eczmcosa=% I/I%<a<2ﬂ.

3aoanue 34. Pemmre ypaBHEeHUe

T
341, snxe Y3, 342, sinx=";  343. cosx=——; 344 cosdx=1;
2 2’ 2 3
34.5. sin 2x:%; 34.6. tg(3x+2) 1; 34.7. ctgx=2,5; 34.8. cos(—2x):—\/§;
34.9. sin( xj:%, 34.10. tg(—4x)=?; 34.11. sin x=-0,6; 34.12. cosxz—ﬁ;

34.13. 2cos(g—76[ J3; 34.14. \/_tg[ ”j 3, 34.15. 2sin[3x—%J:_\/§;
34.16. sin f—£j+1=o; 34.17. cos(——Zx ~1;  34.18. 2sin Z—fj=\/§;
2 6 3 4

34.19. tg(f—sz—l; 34.20. 2c0s(——3xj:—\/§ _
4 2 4
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3aoanue 35. Halinute KOpHU ypaBHEHHS Ha 33JITaHHOM MPOMEKYTKE:

35.1. sin3x:g, o, 27]; 35.2. cos3x=§, It
35.3. tg%z?, [-37, 37]; 354. cghx=—1, |0, x].

3aodanue 36. Pemmute ypaBHEHUE:

36.1. 3sin’x—5sinx—2=0; 36.2. 3sin’2x+10sin 2x+3=0;
36.3. 4sin’*x+11sinx—3=0; 36.4. Zsinzg—3sin§+l=0;
36.5. 6cos’x+cosx—1=0; 36.6. 2cos*3x—5cos3x—3=0;
36.7. 3tg’x+2tg x—1=0; 36.8. ctg’2x—6ctg2x+5=0;
36.9.  sin’x—10sin x-cosx+2lcos’ 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—7z)+3sin(x+7)=0;

3aoanue 37. HaiiTu pou3BOAHBIC CACAYIOMUX (YHKIUMI:

3 4
y=5x"-2x"+x—-6 y=\/;+§/?—%+3 y:(x +1) y=(x2+5 x*=3
o (v -2f
x*+1 x —2x P In x
y= ; y=hx-ctgx. y= y=cosx-log,x, y=5"-smx. y=

b .
x* =1 arcsin x ’ l-lnx

3adanue 38. Haiitn nauGosnbliee 1 HauMeHbIIee 3Hadenns QyHKuui y = f(x) Ha
3aIaHHOM OTpE3KE.

L | y=2x"-3x—12x+1, [-2:4] 2| 2x+l [-3:4]
X246 ’
3| y==2x"-9x*+6, [—2;1] 4 | y=x"+3x, [0;2]
5 3x+4 ) 6 _ox+l )
= [-1:4] v=ose 03]
T y=x"-2x"+3, [-43] 8 y=1+cosx, [Z'Z}
372
9 _4x-1 . 10 e 7
y—x2+3, [ 1,3] y=2sinx-1, [0,6}

3aoanue 39. Bpruucnure HEONPEAEICHHBIM UHTETPa:

3 4 6 _
J‘Zx x\Z/;+4lx -.-3\/?—2x5+3dx J’3x3—\/2?+ldx J-x/;+ix 4dx
X X
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3adanue 40. Berancnure mioma b, OrpaHUYCHHYI0 JUHUAMH. CoenaTh YEpTexXK.

! y=%x2—x+1, y=-%x2+3x+6 . y=%x2—2x, y=—%x2+4x
3| y=x"-3x-4, y=—x"-x+8 4 | y=2x"-x-2, y=—x"+x-1
. y:%xz—Qx—4, yz—%xz—x+2 yz%x2+3x—2, yz—%xz—x+3
3aoanue 41. Beraucnure npeensl:
2 2 2,
AR Tk A AT M 413, fim —X X3
x=>32x" —x—1 =>12x7 —x—1 x>0 5x" +4x -1,
2 - 2
M4 tm = o 415 tm SO, 41.6. lm 25 949,
x>-21—4x —3 ¥—0 1g4x -2 x> —5x+6
2 2 _ el
4170m 2570 g gm ST gy g g YRS,
x23 x°—=5x+6 x—02x" —5x+1 =2 4—x
41.10. lim Y0¥
x—0 smn8x

3aoanue 42. Hanicatb ypaBHEHHE KacaTelbHON K rpa@uKy GYyHKIUU f(x) = tgx B

9 T T
TOYKE ¢ a0CIIMCCON x, = 2 =g
3aoanue 43. HanucaTth ypaBHEHHE KacaTeIbHOU K Tpaduky QYHKIUU f(x) =1+ cosx
T

B TOYKE ¢ abcuuccoit x, =0, x, = X

1
3aoanue 44. MatepuanbHasi TOYKa JBHKETCS TI0 3aKOHY x(f) = —513 +2t% +5¢.

Haiingute ckopocTh U yckopeHHne B MOMEHT BpeMeHnu =5 c. (Ilepemenienue
U3MepseTcs B METpax.)
3aoanue 45. MatepuasbHas TOUKa ABHXKETCS 110 3aKOHY x(f) =¢> —4¢>. Haitnute

CKOPOCTh U YCKOpEHHE B MOMEHT BpeMenH =5 c. (Ilepemernienue usmepsiercs B
MeTpax

1 o
3aodanue 46. MarepuaiibHasi TOUKa JBUKETCS O 3aKOHY x(f) = Zz“ +¢*. Haligure

CKOPOCTh U YCKOpEHHE B MOMEHT BpeMenH =5 c. (Ilepemerienue usmepsiercs B
MeTpax.)

3aoanue 47. OcHOBaHHEM TIPSIMOW TPU3MBI CIYXKHUT PeOpoO; AUATOHATH TPHU3MBI
paBubl 20, 18 aM.; BbeicoTa mpu3mMbl 16 M. Halimure cTOpOHY OCHOBaHUS MPU3MBI
(BBIUMCIHUTE C TOYHOCTHIO 10 0.1 1M.)
3aoanue 48. B OCHOBaHHMH TpPEYTOJbHON MHUPAMUIBI JISKUT PABHOOEAPECHHBIN
TPEYroJIbHUK ¢ ocHOBaHWEM 34 nam. M GokoBoii croponoit 32 nm. Haitnure BBICOTY
NHUpaMUJIBI €CIIM OOKOBBIE MPAHK 0OPA3yIOT ¢ OCHOBAHUEM JIBYXTPaHHBIE YIJIbI 45°
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3aoanue 49. Jlana 4deTblpex YrojabHas NUpamMuga, OCHOBAHMEM KOTOPOM SBIISIETCS
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 dYeThIpexXyrojibHas MHpPaMHUAAd, OCHOBAHUSA KOTOPOU —
MPSMOYTOJIEHUK co cropoHamu 15 u 20 mM. bokoBbeie pebpa mupamMuabl paBHEI 25 aM.
Haiinnure BpICOTY IUpaMUIBL.

3aodanue 51. B npaBUiIbHOW YETBIPEXYTOJIBHOW nupamugie SABCD Touka O— IEHTP
OCHOBaHMsl. S BepuinHa, SO=10, BD =48. Haiinure 60koBo€ pedpo S4.

3aoanue 52. npsIMOYTOJILHUK CO CTOPOHAMHU 8CM U 3 CM BpallaeTcsi BOKPYT OOJbIIICH
ctopoHbl. Halinure o00BEM, 1Iomaan OOKOBOM M TOJHOW IMOBEPXHOCTEH
MTOJIYYE€HHOIO TEJIA.

3aoanue 53. CKOJIBKUMH clocOOaMu 7 4EIOBEK MOTYT 3aHSITh O4€pe/lb B
YKEJE3HOAOPOKHYIO Kaccy?

3aoanue 54. CKONbKMMH BapUAHTOB PACIIMCAHUS YPOKOB BO3MOKHO COCTaBUTh, €CIU
B ATOT JIeHb OYyJIyT YPOKH : MaTeMaTuKa, pusuka, nupopmaTuka, TuTeparypa,
buskynpTYpa, Ouomnorus, reorpadus?

3aoanue 55. Ha coBemannu npucyTCTBOBAIM 15 mpeacTaBUTENIe pa3HbIX
koMrianuii. Bce onn oOmensuinch Bu3nTkamu. CKOJIbKO BUSUTOK ObLIO
HICIIOJIb30BaHO?

3aoanue 56. 13 xnacca, B KOTOpOM yuuTcs 23 4eIOBEK, HEOOXOIUMO IOCIaTh Ha
LIKOJIBHYIO KOH(EpEeHIUIO YeThlpex npeacraBureneii. CKoJIbKo BApUaHTOB TaKOTO
BbIOOpa?

3aoanue 57. B aBTOMOTOKIIyO€ TPEHUPOBAIHNCH 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 yenosek. Ha BbITyCKHOM Beuepe OHU OOMEHSUIUCh CBOUMHU
dotorpadpusimMu. CkosibKo (POTOKapTOUEK OBLIO UCIIOJIB30BAHO?

3aoanue 69. BoiyCKHUKHA SKOHOMUYECKOTO MHCTUTYTA pabOTaIOT B TPEX Pa3IMUHBIX
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. MuiieHp ipefCcTaBIsET CO00M TpU KpyTa (OAMH BHYTPHU JAPYTOrO)
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
MaJICHBKUH KPYT.

3aoanue 61. [1an psan uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haitnute mony
psga u cpeaHee apudMETHISCKOe psa.
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7.4.3. IlpumepHble 3a1aHUA ISl HOATOTOBKH K IK3aMEHY

1 cemecTp

1. Haitaute cyMMy OoCTaTKOB OT aesneHud uncia 2135742819377553 na 2, 3, 4,
5, 9, 10, 25.

2. Haitgute cymmy ocTaTKoOB OT AesieHus uncina 6357481363210398678 Ha 2,
3,4, 5,9, 10, 25.
3. Paznoxute Ha MpocThie MHOXKUTENM uncia: 875; 2376; 5625.
4. Pa3znoxkute Ha OpOCThbie MHOXKUTENW yucna: 2025; 13125.
5. Haiinure HanOOJIbIIMI OOIIUI JEeIUTENb Yuced: 675 u 825.
6. Haiinure HanOoIbImMii o0l qeaurtels uncen: 324, 111 u 432.
7. Haiinute HanMeHnbiee obmiee kpatHoe uncen: 396 u 180.
8. Haitgute nHauMmensIee obiiee kpaTtHoe unces: 168, 231 u 60.
0,815-12,6-5,05
9. Bprunciure x= .
0,0854-18,9
10.Berauciure x = 0,0615-19.8-60,4
3,08-46,2

2., .2
11.Yupocrure BoIpaXkeHHe % (o x4 p?).

3 42
12.Ypocture BeIpaxeHne @ —3a’h 1+ b .

b 2b—a

13.Yrpocrute Beipaxkerne  (2x+ y)adx® —2xy+ 7 )— y*(y—1)— 7.

(5 - x)2 ' 6x°

14.Yopoctute BbIpakeHUE

2x  x2—-10x+25"

x2+xy‘ y2+xy_
-y | x+y

2
15.¥Ypocture BbipaxeHHe xJ Y HAaUJIUTE €0 3HAYCHUE MPU

xX=—2MU" y=3.
a’*+3a—-4 a—4
2 P= :
a —16 a-1
17.PemuTe KBaApaTHOE ypaBHEHUE x°+3x+2=0.
18.PemuTe KBagpaTHOE ypaBHEHUE x°—7x+6=0.

16.Haiinure p, npu KOTOPOM BEPHO PABEHCTBO

19.Pemnre ypaBHEHHE —; 3 ;2 = I
x*=2x+1 1-x" x+1
20.Pemmmte ypaBHeHHe - 3, x=3_ 3

3—x x+3 9-x*
21.Pemmre ypaBHeHHE x'—7x+6=0.

22 .Pemmre ypaBHeHHE Sx’ +3x —5x-3=0.
23.Pemmmte ypaBHeHHE x’—2x° —5x+6=0.
24 Pemnrte ypaBHEHUE 16x* —625=0.
25.Pemmure ypaBHeHUE |x +5|=|x+10|

26.Pemnre ypaBHEeHUE ‘xz +2x— 3‘ =2x+6.
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-6,25
x+3
x+14

12
29.Pemnre HEPABEHCTBO x° —7x+6>0.
30.PemmTe HEpaBEHCTBO x° +5x—6<0.

27. Pemnre HEpaBeHCTBO X—2<

2
X

28.PemmTe HEpaBEHCTBO 3 >
2

X
31.Penure cucteMy ypaBHEHHiT METOIOM MOJCTAHOBKH: 1 y

32.Pemmte cucteMy ypaBHEHUH Irpa)UyecKuUM METOAO0M
x>+ y* =25,
{ x+y=3.
33.Pemnre cucreMy ypaBHEHHI rpapUuecKuM METOI0M
x*+y° =25,
{ x—y=-1.

34. Yepe3 KOHLIBI OTpE3Ka AB W €r0 CEpeIuHy M TPOBEIECHBI MApaJUICIIbHbIE

IpsIMBbIE, ITEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh B TOUKax 4,, B, u M, .Haiinure

JUIMHY OTpe3ka MM,, e€Clii OTPE30K 4B HE IEPEeCEeKaeT IUIOCKOCThL M €CIIH

AA =6,8cm, BB, =T,4cm.

35. llpamble AC, AB W AD TIONAPHO NEPNEHAUKYJIApHBL. Halinnure oTpe3ok

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

37.Haiigute niMHy BEKTOpa 771(2; I; O).

38. Beruucnure miMHYy BEKTOpa a(— 4; 5; —3).

2a°b°c* 4a’h°c’
3x3y428 : 5x3y324 :
4a’°x’y 8a’x’y*

53¢zt T 3bc*zt

39. BeinosHuTE A€iicTBUE

40. BeimonHuTe neyicTBUE

log, 3+21o 4
41. Beruncnure 4 °% Buie®

42. Beranenmre 2508710827
43. Pemnre ypaBHeHHE 4" +2-2°-80=0.
44. Pemnte ypaBHeHUE 77 —6-7"+5=0.

45. Pemute ypaBHeHUE log, | (2x2 —5x+ 2)= 2.
46. Pemte ypaBHeHUE log , (x2 —Tx+ 41)= 2.

47. Pemte ypaBHeHUE log,x —log, x +log,, x =

—_ AW

48. Pemte ypaBHeHue log, x +log, x +log,, x = :

1

\S)
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10.

11.

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.

22.
23.

2 cemecTp

. . 2x*—=5x-3
. Hanimgure .
=33x° —4x 15
2
Hannure lim w )
x4 x"=5x+4
Hatinute lim s .
=0 3 x —\[3+x
Hainure lim —2x+1_2
=3 x° —4x+3
2 — J—
Hainure i M .
e 3x” —4x—15
2
Haiinure lim & 3+ 4x )
x>0 X — 2
5
Hainure lim >x +33x .
x>0 4x
Haiinure im S 4
x—0 3x
Hannure fim 3 > .
x—0 tgz_x
Haiinure lim (1 + Ej .
X—>00 x

Haiinute npousBoaHy0 QyHKITUU
Haiinmute nponsBoaHy0 QyHKITUN

Haiigute npon3BoaHy0 PyHKIIUU

Haiinute nponsBoaHyto QyHKITUU
Haiinute nponsBoaHyto QyHKITUU

Haiigute npon3BoaHy0 QyHKIIUU
Haiinmute nponsBoaHy0 QyHKITUN

Haiigute npon3BoaHy0 QyHKIIUU
Haiingute npousBoaHy0 QyHKIIUU
Haiingute npousBoaHy0 QyHKIIUU

Haiingute npousBoaHy0 QyHKIIUU

Haiingute npousBoaHy0 QyHKIIUU

Haiinute Hanbombiiee U HaMMEHbINee 3HaUYCHUS DPYHKIMN y = 2x°—9x? +6

Ha 3a1aHHOM oTpeske |- 2:1].

y=6x*=3x> +2x+1.

y:\/;+‘{/;+i2+4.

3x
y=2x"—sinx+3Inx.
y=3x" +4cosx—2sin x+x .

y:4x+5ex+1nx—%+3x+2.
y=6"-cosx.
yZ\/;-ctgx.

B X +1
I x -1
1-lhx
 hx

x> —4

arccos x

2—x
=In )
S

y= Jx - arcctg3x .

y
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24. Vccnenyiite pyHKIUIO ) = %x3 —4Xx Ha dKCTpEMyM.

25. VccnenoBaTh QyHKIMIO Y = 2x° =3x* —12x—1 Ha neperuo.

26. Haitnure IPOMEKYTKU BO3pacTaHus u yObIBaHMUS byHKUIMN
y:x3 +6x> +9x +38.

27. Haitnure IPOMEKYTKU BO3pacTaHus u yOBIBaHMSI byHKUIHUN
y=2x3 —3x? —12x-1.

2
28. Beruucnaure onpeneseHHbIM HHTErPall I(xZ +2x+ l)dx .

9 1
29. Beruucaure onpeneeHHbIA HHTETPal J. (3x2 —xjdx.
0

1
30. Beruncanre onpesieJeHHbI HHTETrpa j(zx 307 +4x° + 5x* Jdx.
|

/3

31. Bpraucnure onpeneneHHb HHTErpal Jsin xdx.
0
/4
. 4dx
35. Beruucaure onpeaeneHHbId HHTErpall —.
p COS X
/3
. dx
36. Beruuciaure onpeaenieHHbI HHTErPAIl —
Sm - X
/4

37. Bprumcnure 1wiomaab GUrypbl, OrpaHUYCHHON JUHUSMU: y =-0,5x+2,
y=0, x=-3, x=2.

38. Beruucoute miomnaas GUrypsl, OrpaHMYCHHOW JHHUAMH: y=x" —2x+2,
y=0, x=-1, x=2.

39. BeuuciuTe 1wIOMaas GUTYphl, OTPAHHUYCHHOM JIHHHAMHU: y=—x" +4,
y=0, x=-2, x=2.

40. B nmpaBunbHOM 4eThIpexyroiapHoi nmupamuae SABCD Ttouka O — LHEHTP
OoCHOBaHus, S — BepmmHa, SO=10, BD =48. Halinute 60x0BOE pedpo SA.

41. B npaBunbHOM 4eThIpexyroiapHoi nmupamuae SABCD Ttouka O — HEHTP
OoCHOBaHus, S — BepimnHa, SD =13, BD =10. Halinute 6oxoBoe pedpo SO.

42. B npaBuibHOM TpeyrosibHoM nupamuae SABC R — cepeauna pedbpa BC,

S — BepmmHa. M3BecTHO, uTO0 4AB=7,a SR=16. HaliquTe momiaabs OOKOBOM
MOBEPXHOCTH.

43. B mpaBunbHOUM TpeyronbHOU upamuae SABC M — cepenuna pebpa BC,
S — BepmmHa. M3BecTHO, 4T0 AB=6,a SM =5. HaliguTe momiaas O0KOBOM
MIOBEPXHOCTH.

44. B mpaBuibHOUM TpeyronbHOU upamuae SABC M — cepenuna pebpa BC,
S — BepmmHa. M3BecTHO, 4TO0 4B =6, a IUIoaasr OOKOBOH IOBEPXHOCTH 63.
Haiinute nimny otpeska SM.

45. B npaBunbHOUM TpeyroiapHou nupamuiae SABC MeauaHbl OCHOBaHUS
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46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

nepecekaroTcs B Touke O. O0beM nupamubl paBeH 28, OS =12. Haligute
miomans TpeyroasHuka ABC.

B npsmoyronsHoM napamnenenunene ABCDA,B,C,D, W3BECTHO, UTO BD, =+/62,
A4 =6, BC =1.Haiinure nuny pedpa AB.

BricoTa koHyca paBHa 24, a nuameTp ocHoBaHus — 14. Haiinure
o0Opa3yrolryto KoHyca.

JnameTp ocHOBaHMS KOHYyca paBeH 48, a nmuHa oOpa3ytoieid — 26. Haitgure
BBICOTY KOHYCa.

[Tnomaas 60KOBOM MOBEPXHOCTH IIWIMHPA PaBHA 167, a AHAMETP
OocHOBaHusA — 8. Haliqure BBICOTY IWIMHAPA.

[Tnomane 60KOBOM MOBEPXHOCTH LIMJIMHAPA paBHAa 457, a BbIcoTa — 3.
Hannure nuamerp ocHOBaHUS.

B npsmoyronsHom napamienenunene ABCDA,B,C,D, N3BECTHO, 4TO
AB=A110, A4 =5, 4D, =3.Haiinure nnuny auaronamu BD,.

Haitaure mnomaas 60KOBOM MOBEPXHOCTH MPABUIIBHON IIECTUYTOJIHHOM
IPU3MBI, CTOPOHBI OCHOBAHMSI KOTOPOM paBHEHI 3, a BICOTA — 6.
Bo ckoinbko pa3 yBenuuurTes miomiaib 00KOBON MOBEPXHOCTH KOHYCA, €CIIU
ero o0pasyollyIo yBEJIU4HUTh B 3 pa3a’?

Juaronane kyOa paBHa 1. Haligute miomans ero moBepXHOCTH.
OcHOBaHMEM MPSAMOU TPEYTOJIBHON MTPU3MBI CIIYKHUT IIPAMOYTOJIBHBIN
TPEYTOJBHUK ¢ KareTamu 6 u 8. [limomaae €€ noBepxHOCTH paBHa 288.
Haitagure BBICOTY PU3MBI.

Haiinure mionaas MOBEpXHOCTH NPABUIIBHON YETHIPEXYTOJIBHOW MIUPAMUIBL,
CTOPOHBI OCHOBaHHUs KOTOPOI paBHBI 6 U BbICOTA paBHa 4.

BricoTa koHyca paBHa 6, oOpasyromias paBaa 10. Haiinure momans ero
ITIOBEPXHOCTH.

O6bem ogHoro mapa B 27 pa3 6oibliie oobemMa BToporo. Bo ckonbko pa3
IUIONIA/1b TOBEPXHOCTHU MEPBOro Iiapa OoJblie MO U TOBEPXHOCTH
BTOpOTro?

UrpanbHbrit Kyouk 6pocatoT qBaxiasl. B cymme Boimano 9 oukos. Halinure
BEPOSITHOCTh TOTO, YTO MIPU IMEPBOM OPOCKE BBINATIO 5 OUKOB.

UrpanbHblii KyOuk OpocatoT qaxasl. B cymme Bbinano 5 oukoB. Haligurte
BEPOSITHOCTh TOTO, YTO MIPU NEPBOM OPOCKE BBINAJIO 3 OYKOB.

UrpanbHblii KyOuk OpocatoT qaxasl. B cymme Bbinano 8 oukos. Halioure
BEPOSITHOCTh TOTO, YTO IIPU NMEPBOM OPOCKE BBITNIATIO 5 OYKOB.

Bpocatot Tpu urpanbubix Kyouka. Haiinure BeposiTHOCTh TOTO, YTO B CyMMeE
BbINAJIET He 00Jiee YEThIPEX OUKOB.

bpocarot Tpu MoHeThI. Haiigute BEpOSITHOCTH TOTO, YTO BBINAJIET POBHA OJHA
«peuIkay.

Han psin uucen: 16, 15, 18, 12, 13, 20, 16, 14, 11. Haiigute, Ha CKOJIBKO
MOJIa 9TOTO Psifia OOJIbIIIEe CPETHETO ApUPMETHIECKOTO.

KakoBa yactoTra npocThix uncen cpeau nepBbix 30 HaTypaabHbBIX YHCeN?
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7.4.4. IlpumepHbie OMJIETHI 1151 IPOBEIEHUs IK3aMeHa

®denepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30BaHuUs

«KyOaHckuit Tocy1apCTBEHHbIN YHUBEPCUTET»
HNHcTuTyT cpeaHero npodeccuoHanbHOTO 00pa3oBaHUs

CHELUAIBHOCTD
I1J1.01 MaremaTuka
1 K%;}Z)C 1 CEMECTp
2024-2025 yueOHBIHI roj
buaer Nel

1. HatypanbHble uncna. ApugmeTrnueckue AeCTBHs HaJl HATYPATbHBIMHA YHCIAMH.

[Ipu3HaKu IEIMMOCTH.
2. Iloka3zatenbHas GyHKLHS, €€ CBOMCTBA U IpaUK.
3. Ilpsmbie AC, AB W AD TONApHO NEpHNEHAUKYJIApHbL. Halinure oTpe3ok CD,

ecnu  AB=5cm, BC=13cm, AD=9cm.

ITpencenarens ITIIK
3aM.qupeKTopa

®enepalibHOE TOCYAApPCTBEHHOE OI0KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHUs

«Ky0baHckuit ToCy1apCTBEHHBIN YHUBEPCUTET)
HNucTuTyT cpeanero npodeccuoHanbHOTo 00pa3oBaHUs

CIIEIUAIBHOCTD
I1J1.01 MaremaTuka
1 kypc 2 cemectp
2024-2025 y4eOHbBIN TOJ
buser Ne 1

1. CaoiictBa GyHKIMU Y =SIN X U e€ rpaduk.

2. Heonpenenennsiit uaterpai. OCHOBHBIE (OPMYJIBI U TIPABUIIA UHTETPUPOBAHUA.
3. OcHOBaHUEM MPAMON TPEYTOJbHOU MPU3MBI CIIYKUT MPSAMOYTOJIbHBIN
TPEYTOJbHUK ¢ KateTamu 6 u 8. [1nomans e€ nosBepxHoctu paBHa 288. Halinute

BBICOTY IIPU3MBI.

IIpencemarens ITIIK
3aMm.upeKTopa
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8. OBYYEHHE CTYJAEHTOB-UHBAJINJAOB U CTYAEHTOB C
OI'PAHUYEHHBIMU BO3ZMOKHOCTSAMU 3/10POBbBA

[Topsimok 00ydYeHUsI UHBAIUAOB U CTYJCHTOB C OTPAHMYEHHBIMA BO3MOXHOCTSIMU OTPECIICH
«ITonoxennem KyOI'Y 00 0oOyyeHMHM CTYyAEHTOB-MHBAIMJIOB M CTYACHTOB C OrPaHUYCHHBIMU
BO3MOKHOCTSIMU 3/I0POBbBSI».

HJ’I?I JIMI[ ¢ OIr'paHUYCHHBIMU BO3MOXXHOCTAMU 3J0POBbs MMPEAYCMOTPEHBI O6pa3OBaTeJ'IBHBIC
TCXHOJIOTMH, YYUTBIBAIOIIUC 0COOEHHOCTHU U COCTOSIHHE 3A0POBbA TAKUX JIMII.

9. IOINOJIHUTEJIBHOE OBECIHEYEHUE JUCHUIIJIMHBI

He npenycmotpeno
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Penensus
Ha pabo4ylo nporpamMmy y4eOHOMN IUCIUTLIHHE
.01 MaremaTuka
quist cnerpaibHOCTH 21.02.19 3emneycTpoiicTBo

Pabouas nporpamma yue6no# aucuuruiuns [1/1.01 Maremaruka pazpaboTana 1jisi CTyA€HTOB
CIEHAIBHOCTH cpeaHero npogeccuoHanbHoro obpasoBanus 21.02.19 3emueycrpoiicTBo (nanee
CIIO) Ha ocHOBe yueOHOU aucuMIUIMHBI «MareMaTukay, SBISIONEHcs 00s3aTelbHON YacThio
o6ureo6pazoBaTebHOrO UKIAa OCHOBHOM 00pa3oBaTenbHON nporpamMmsl B cooTBeTcTBUH ¢ OI'OC
no creruansHocTH 21.02.19 3emiteycTpoicTBO.

Vuebnas mucuumimza [1/1.01 Marematuka usydaercs B Iukie o0meoOpa3zoBaTeIbHON
HOJArOTOBKH y4eOHOro ruiaHa B 4acTv 6a3oBbix aucuuiuiiH BJI. O6ydenue npoBomurcs Ha 6ase
OCHOBHOro o0mero o6pa3oBaHusi M HALEJICHO Ha IOJy4E€HHE CpefHero obmero oOpa3oBaHHS.
Paboyast nmporpamma cocrasieHa Juist 04HON (HOpMBI 00yUeHHs!.

[Tporpamma cocTaBieHa KBaTH(PHUIMPOBAHHO, OTJIMYAETCS CHCTEMHBIM NMOAXOAOM. B Hel
OXBa4YeHbl BCE OCHOBHBIE BOIPOCH IO MaHHOM TUCIHHILIMHE, NpodeccHOHaNbHAs 3HAYUMOCTh
KOTOPBIX, ITPH IIOJrOTOBKE KOMIIETEHTHBIX CIIEIHAJIUCTOB, OCOOEHHO BEJIUKA.

Cucrema 3HaHHA W YMEHHM, 3JI0)K€HHas B COAEPIKaHHH, CIIOCOOCTBYyeT NMpPHOOPETEHHUIO
[PaKTHYECKOTO OIBITA H COOTBETCTBYET TPEOOBAHUSAM K pe3ybTaTaM OCBOEHHs IpeaMeTta. [lacnopr
nporpaMMbl OOOCHOBAaHHO M TIOJIHO OTpaXkaeT COJEp)KaHHe IUCLMIUIMHBL, €€ polib U MECTO B
NOATOTOBKE CIICLUATMCTa CPEJHEr0 3BEHA, PacKphIBaeT LENH M 3aia4d y4eOHOH IUCIMIUIMHBL
Onpeznenexsl TpeOOBaHUS K YMEHUSIM U 3HAHUSAM CTYICHTOB.

TeMaTHueckuil II1aH UMEET ONTHMAILHOE paclpe/ie/IeHHe 4acoB 10 pas3zieaM M TeMaM I10
0uHO# popMe 00y4eHHUs1, B COOTBETCTBHH C Y4EOHBIM IIJIAHOM.

Kaxp1ii pasmen mporpaMMbl OTpaXkKaeT TEMATUKY M BOIPOCHI, MO3BOJIAIONIME, B MOJIHOM
o0beMe, H3yIuTh HEOOXOANUMBII TeopeTHYeCcKui Marepuai. [IpoBeicHHe NPAKTHYECKUX 3aHSATHH,
IPEAYCMOTPEHHBIX pabodeil NporpaMMoil, NO3BOJIAIOT 3aKPENHTh TEOPETUYECKUE 3HAHUS,
npuoOpeTeHHbIE IPH U3YYEHHUH JaHHON AMCUHUILUIMHEL

Wsyuyenue aucumiumubl «Maremarnkay crnoco6cTByeT 5(QGeKTHBHOH M Ka4eCTBEHHOH
IOJrOTOBKE MOJIOBIX CIIEIMAIMCTOB B 00JIACTH MPOTrPaMMHPOBaHHs B KOMIIBIOTEPHBIX CHCTEMaX.
PaGouas mporpamMma COAEPKUT MHHHMYM JIHTEPaTyphbl, HEOOXOMMMON Ul H3y4YeHHs NaHHOH
JUCLUATUTAHEL.

Pazpa6otannas paboyas mporpaMma y4eOHOM JucHUMHbl «MaremaTuka) peKOMEHIyeTCs
JUISL WCIIONIb30BaHMS B Y4eOHOM IpOIecce IPH MOATOTOBKE O0yYaromMXCs MO CHENHATbHOCTH
21.02.19 3emneycTpoucTBO.

Peniensenr:
JloueHT xadeaps Kaganosa
MaTeMaTUYECKUX H Wpuna

KOMIIBIOTEPHBIX METOJOB AIICKC&HIIPOBH&

OI'BOY BO «Kyb6auckuit
rocy1apCTBEHHBIN
YHUBEPCHTETY,

KaHJ. ¢pu3.-mMat. HayK,
JAOLIEeHT




Peuensus
Ha pabouyro mporpammy yueOHOH AUCLUIIIMHBI
I1/1.01 MaremaTuka
s cnenuanbiocTu 21.02.19 3emneycTpoiicTBo

PaGouas nporpamma yue6Ho# aucuummanbl 111,01 MaremaTuka paspabotana uis CTyI€HTOB
CHELHANbHOCTH  cpenanero  mpodeccuoHansHoro — obpasosanus  (mamee  CIIO)  21.02.19
3eMIIeyCTpOICTBO Ha OCHOBE Y4eOHOMN mucLMILIHHBL «MaremaTukay, ABJAIOLUIEHCs 00s3aTenbHOM
4acThIO 001e00PA30BATEILHOTO LKA OCHOBHOH 00pa30oBaTe/bHON MPOTrPaMMbl B COOTBETCTBHH C
@I'OC no cneuuanbrocTu 21.02.19 3emneycTpoicTBo.

Vyebuas maucummnimua I1J1.01 Marematuka usydaercs B Lukie 0OuieoOpa3oBaTebHOM
noarotoBkn yueGuoro mnmana CITO. OOGyuenme npoBoauMTbCs Ha 6ase OCHOBHOrO OOLIErO
00pa3oBaHUAX HALENEHO Ha MOJlydeHue cpeaHero obuiero obpasosanus. Pabouasi mporpamma
cOCTaBJieHa Jisi O4HOM (hopMbl 0OyHEeHHSI.

Pabouast nporpamma yueOHOIT ANCLUIIINHBI COCTABJIEHA JIOTMYHO, CTPYKTYypa AUCLMILINHDI
COOTBETCTBYET NPUHIMIY EIWHCTBA TEOPETHYECKOTO M MNPaKTHYECKOro oOydyeHws, paszielibl
BBIJENIEHb! AUAAKTHYECKH LiesiecooOpa3Ho. [1ocnenoBaTebHOCTh TEM MPEIaraéMbIX K M3y4EHHIO,
HATIPABIEHA HA KAaueCTBEHHOEe ycBOeHue yuebHoro marepuana. CamocTosiTenbHbie padoOThl He
MpenyCMOTPEHBL.

Cucrema 3HaHMH M YMEHWH, 3aJl0)KEHHAsi B COIEP)KAHMH, CHOCOOCTBYET MpUOOPETEHHIO
MPaKTHYECKOTO OMbITA M COOTBETCTBYET TPEOOBAHUSM K pe3ybTaTaM 0CBOeHHs npeamera. [lacmopr
nporpaMmbl OGOCHOBAHHO M TMOJIHO OTPaXKaeT COAEPXKAHHE MMCLHUIUIMHBL, €€ pPOJb W TIEETE B
MOArOTOBKE CIEIMAINCTa CPEIHEro 3BEHa, PAaCKPhIBAeT LENM U 3a1a4u yueOHOH JMCLMIUINHBL
Onpenenensbl TpeOOBaHMs K YMEHHAM U 3HAHHUSIM CTYIEHTOB.

IIporpamma paccuuraa Ha 238 wuacos. Temarudeckuil MmiaH W CoAepKaHHE yueOHOM
AUCLMIIMHBL  PacKPbIBAOT  IMOCIENOBATENbHOCTb — MPOXOXKAEHHA  T€M,  COOTBETCTBYIOT
TeMAaTHYECKOMY TLTAHY M PacrpesieNieHuio 4acoB. B mporpamme onpenesenbl Gopma npoBeneHus,
uenu, 3amaud  ydeOHOH MMCLMILUIMHBL, TpPENCTaBNeHbl 00s3aTeNbHble  (HOPMBI  OTHETHOCTH.
Peani30BaHbl AUJAKTUYECKHE MNPHHLUMBI OOY4EHHsI LENOCTHOCTb, CTPYKTYPHOCTh, OTPAXKEHA
B3aMMOCBSI3b MEKY OT/ICJIbHBIMH 3JIEMEHTAMHU CTPYKTYPBL.

M3yueHne TaHHOH AMCLMIUIMHBI COCOOCTBYET 3(QPEKTHBHON 1 Ka4eCTBEHHON MOATOTOBKE
CTYZEHTOB.

[lepeueHb pEKOMEHIYeMOW OCHOBHOW M JIOMOJHWTENBHOH —IUTEPAaTypbl BKIIOHACT
OBLIENOCTYTTHBIE HCTOMHHIKH, B MOC/EHee BpeMs (He No3aHee S ner). [lepeuncnennsie MaTEpHET-
pecypchl aKTyallbHbl M JOCTOBEPHBI.

PaspaGorannas mporpamma yueGnoit mucumrumnbi IIJ[.01 Marematuka MOxXeT ObITh
PEKOMEH/IOBaHa [Jisl UCIOJb30BaHUsA B y4eOHOM MpoLecce Mpu NOArOTOBKE MO CHELHATLHOCTH
21.02.19 3emiieyCTpOHCTBO.

PerieHseHT:
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