MHHHCTEPCTBO HAYKH 1 BHICHIETNO OBPASOBAHIA
POCCHICKON ®EJIEPATIHH
DEJEPAINLHOE NOCYIAPCTREHHOE BIOJUKETHOE ObPAIOBATEJIBHOE
YUPEXKJIEHHE BHICHIENO OBPAIOBAHIA
«CEBEPO-KABKAZCKAS N'OCYJIAPCTBEHHAS AKAJIEMITS»
CPEAHENPOOECCHONATLHBII KOJUIE/DK

YIBEPAKJIAIO

Jam. ypcxmm no YP
A7 MA, Maaeena
&ln R 2025r.

PABOYASI TPOI'PAMMA
OBIEOBPA3OBATEJLHOI YYEBHOM JAHCLMIINHBI

MATEMATHKA

cnemnansioctd 13.02.07 Dnexrpocnabmenne

r.Yeprecck, 20251



Pabouas nporpamma obuweobpasosarensoii ywebuoit aucunnannsl paspaborana wa ocxone
DenepansHoro rocynapcrsentoro obpazosareasioro crawpapra (aanee — dI'OC) COO s
npenenax obpazosarensnoii nporpammet CITO o cneumansHocT cpeanero npodieccnonansoro
obpaszosanus (nanee — CI10) 13.02.07 Dnexrpocnabkenne, nanpasnese noarotonku - 13.00.00
InexTpo-1 TENN0IHEPreTHKA.

Oprannsauns - paypaboruns:

CITK @I'bOY BO «Cesepo-Kanxasckan rocyaaperBeHHan aKaaeMinm

Paspaborunx:

Monceenxo Esrenna Baanumuponna - npenonasaresns CITK @I'bOY BO «CesKasl'A»

Onobpena Ha sacenanun unkaoBoit xomucein «O6ueobpasoparenbHbie AHCUHILIHHBD
or« £ » O _2025r. npotoxon Ne b
PyxosoauTens 00pasoBaTenbHOI nporpaMmel S}% H.C. Jlesuena

PexoMeHI0BaHa METOAHYECKHM COBETOM KOJLIEKa

ot » (%  2025r. nporoxon Ne F



COJEP)KAHUE

. OBIIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI
OBIIEOBPA3OBATEJLHON YYEBHOM JUCHUILIVHBI

. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30OBATEJIBHOI YYEBHOM
TACIATLITAHBI

. YCJIOBUSA PEAJIUA3AIIMHA ITPOTPAMMBI OBII[EOBPA3OBATEJILHOW YYEBHOM
TACIATLTAHBI

. KOHTPO.Ib Y OLIEHKA PE3YVJIbTATOB OCBOEHUSI OBLIIEOBPA30BATEJILHOM
YYEBHO! JUCLUILTUHBI



1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI

OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIIUITIJIMHBI
OYA.03«MATEMATHUKA)>

1.1. MecTo AucuMILUINHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOI IPOrpaMMBbl:
OObeobpa3oBarenbHas yueOHas QUCHUIUIMHA «MaremaTtuka» sBJIseTcs 00s3aTeIbHON 4acThIO
0011e00pa30BaTeIbHOTO LUKIA 00pa3zoBaTelabHON mporpamMmel B cooTBeTcTBUU ¢ PI'OC mo
crenranbHocTH 13.02.07 DnekTpocHaOXeHHE.

1.2. Heab ¥ mu1aHupyemble pe3yJbTaThl 0CBOEHM S JUCUUIITIMHBI:

1.2.1. Heanb o0meodpa3oBaTeibHOM Y4eOHOM TMCIHILTHHBI
Copmepxanme  MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTukar

HAIPAaBIICHO Ha JIOCTHKEHHE pe3yNbTaToB ee U3Y4YCHHS
B cootBeTcTBUU ¢ TpeboBanusmu OI'OC COO ¢ yuerom npodeccHoHaTbHONW HANPABICHHOCTH
orocC CIIO. [IpuopureTHbIMU LEeJAMHU o0y4eHUS MaTeMaTuKe

Ha 0230BOM YPOBHE SIBJISTFOTCSI:

- (opmupoBaHHE [EHTPAJIbHBIX MAaTEMATHUYCCKHX TMOHSATHH (YKMCIO, BEIMUYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEPOSATHOCTh, (QYHKIH), 00ECHEeYHBAOIINX
[PEEMCTBCHHOCTh U TIEPCIIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHust 00YJIatONIMXCS;

- MOJIBE/ICHNE O0YYArOIIMXCS HAa JOCTYITHOM Uil HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3H
MaTeMaTUKH M OKPYXKAIOIIEro MHpPa, MOHMMAaHWE MAaTEeMaTHKH KaK YacTH OOIICH KyJIbTYphI
YeJI0BEYCCTBA;

-  pa3BUTHE WHTCIUICKTYyAIbHBIX M TBOPYCCKHX CIIOCOOHOCTEH  OOydarommxcs,
I03HABaTEIbHOU AKTUBHOCTH, HCCJICAOBATCIbCKUX YMCHPIPJI, KPUTUYHOCTH MBIIJICHHA, HHTCPECA
K U3yYCHUIO MATEMATHKH;

- (dopmupoBanre (HYHKIMOHAILHOW  MaTEMAaTHYECKOW T'PaMOTHOCTH:  YMEHHS
pacro3HaBaTb MAaTCMATUYCCKUC ACIICKThI B PCAJIBHBIX KU3HCHHBIX CUTyallUdaX W IIPU U3YUYCHHU
JIPYrUX TUCHUIUIAH, TPOSBICHUS 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHUpOBaTh MX Ha
SA3BIKEC MaAaTEMAaTUKH HW CO31aBaTh MaTEMAaTUYCCKUE MOJCIIN, IMPUMCHATH OCBOCHHBIN
MaTeMaTHYECKUH ammapar il pelIeHHs IPAaKTUKO-OPUECHTHPOBAHHBIX  3ajad, 3ajad
npodeccuoHaNbHOM e TeNIbHOCTH, HHTEPIIPETUPOBATh U OLICHUBATh ITOJYYEHHbIE PE3YJIbTATHI.

1.2.2. [Inanupyemble pe3y/bTaThl 0CBOEHHUS 0011e00Pa30BaTEJIbHON Y4eOHOH TN CIUNIHHBI
B cooTBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO



Ocoboe 3HaueHne qucIuILInHA uMeeT pu popmupoBanuu U pazputun OK u T1K.

O01mme koMneTeHNHA

IInanupyemsle pe3yjbTaThbl 00y4eHHSA

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupatb criocoOsl
peLIeHUs 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH,
[IPUMEHUTEIBHO K Pa3IUUHBIM
KOHTEKCTaM

UlugHOCTHBIE PEe3yJbTaThl JOHKHBI OTPAXKATh

B YAaCTH: TPYJOBOI'O BOCITUTAHUS:

- TOTOBHOCTD K TPY/Y, OCO3HaHUE IIEHHOCTH MAacTEpPCTBA,
TPYI0TFO0HE;

- TOTOBHOCTD K aKTUBHOM JIEATEILHOCTH TEXHOJIOTHUYECKOM
1 COIIMAIbHOM HAIPaBJIEHHOCTH, CIIOCOOHOCTD
MHULIUUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHSTH TAKYIO ESITEIbHOCTD;

- MHTEPEC K pa3InyHbIM chepam npodeccuoHaTbHON
neaTeIbHOCTH/

- TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO

1 caM0OOpa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HU
MeTarnpeamMeTHbIe pe3yIbTaThl I0JKHBI OTPAXKaTh:
OBJajieHre YHUBEPCAIbHBIMU Y4EOHBIMU
[MO3HABATEIIbHEIMU ACHCTBUSIMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSITENIBHO (POPMYITUPOBATH

U aKTyaJTU3UpOBaTh MPoOIieMy, paccMaTpUBaTh

€€ BCECTOPOHHE;

- YCTAHABIIMBATh CYIIECTBEHHBIN IPU3HAK WJIM OCHOBaHUS
I71s1 CpaBHEHU S, KilaccuuKanuu

1 0000IIECHMS;

- OTIPE/ICIIATH 11NN JeATEIHbHOCTH, 3a/1aBaTh TapaMeTPhl U
KPUTEPUU UX TOCTUKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUUS

B pacCMaTPUBAEMBIX SIBICHUSIX;

- BHOCUTHh KOPPEKTHUBBI B IEATEIILHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB LIESM, OLIEHUBATH PUCKU
[IOCJIECTBUU IEITEIHLHOCTU

- pa3BUBATH KPCATHBHOC MBIIIJICHUC

[1P61. Biiagenue MeToiaMu J1I0Ka3aTeNbCTB, AITOPUTMAMHU
peleHys 3a/1a4; yMeHue (popMyIupoBaTh ONpeAeICHHUs,
AKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOJUTH
TOKa3aTENIbHBIE PACCYKICHHS B XOJI€ PEILICHUS 3a1a4;
[1P62. YMeHue onepupoBaTh NOHATUSIMHE: CTETIICHb YHCIA,
iorapu@m 4ucIia; yMEHHUE BbINOIHATh BEIYMCICHHUE
BHAUCHUN U MPEOOPa30BAHUS BRIPAKEHUH CO CTETICHIMHU U
iorapudmamu, npeoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX
BBIPAKECHU;

[1P63. YMeHue onepupoBaTh NOHATUSAMU: pallMOHAJIbHbIE,
MPpAaLMOHAJIbHBIE, [I0KA3aTEIbHBIE, CTEIICHHBIE,
iorapumMuUecKue, TPUrOHOMETPUUYECKHE YPaBHEHHUS

1 HEPABEHCTBA, UX CUCTEMBI,

[1PGS. YMeHnue onepupoBaTh MOHATUSMU: pallMOHATIbHAS
(yHKIMS, TOKa3aTenbHast QYHKIUS, CTENICHHas: (PyHKIN,
iorapupmuyueckas GyHKLUs, TPUTOHOMETPUUECKHE
(yHKIIMHU, 00paTHBIe QYHKINU; YMEHUE CTPOUTH IpapUKu
M3y4EHHBIX (DYHKIIMH, UCIIOIB30BaTh IpauKu MpU
M3y4EHUN MTPOLIECCOB U 3aBUCUMOCTEH, IIPU PELICHUH 33]1a4
13 IpYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 peaIbHON
PKU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYNHAMU;

[1PG6. YMeHnue pemath TEKCTOBBIE 33Ja4M Pa3HbIX THIIOB (B
TOM YHCJI€ Ha IPOLEHTHI, I0JIM U 4acTH, Ha IBUKEHHE,
[paboTy, CTOMMOCTb TOBApPOB U yCIIyT, HAJIOTH, 3aJa4u U3
00J1aCTH yNpaBJICHUS JINYHBIMU U CEeMEHHBIMU (PUHAHCAMH);
COCTABJISITh BBIPAYKEHHUs, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIEA0BATh IIOJIy4YEHHOE
[pEIIeHrEe U OLIEHNBATh MPaBIONOJ00HOCTh PE3YJIbTATOB;

[1P69. YMenue onepupoBaTh NOHATUSIMU: TOUKA, IpsiMasi,




[pU PEIICHUH )KU3HEHHBIX MPoOIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBYS:

- BJIaJICTh HaBbIKAMHU y4eOHO-UCCIIE0BATEILCKOMN U
[IPOCKTHOM J1€ATeIbHOCTH, HAaBBIKAMU pa3pelIeHUs
po0Jem;

- CIIOCOOHOCTH ¥ TOTOBHOCTh

K CaMOCTOSITEJIbHOMY ITIOMCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IUYHBIX METOJIOB
[MO3HAHUS

- BBISIBJISITH IPUUUHHO-CJICICTBEHHBIE CBSI3U

1 aKTyaJIM3UpOBaTh 3aJ1a4y, BBIABUTaTh TUIIOTE3Y €€
[pPEIICHUS, HAXOUTh apTyMEHTHI JIJIs JOKa3aTeIbCTBA
CBOMX YTBEpXICHUH, 3a]1aBaTh [MapaMeTPbl U KPUTEPUU
[PEIICHUS;

- AaHAJIM3UPOBATH MOJTYUYEHHBIE B XO/I€ PELICHUS 3a1a4n
PE3yNbTaThl, KPUTUUECKH OIEHUBATh UX JOCTOBEPHOCT,
[IPOTHO3UPOBATh UBMEHEHUE

B HOBBIX YCJIOBHSIX;

pa3pabaThIBaTh IJIaH PEIICHUS TPOOIEMbI

C yU4ETOM aHaJIN3a UMEIOIINXCS MaTePUATTbHBIX

1 HEMaTepHaIbHBIX PECYPCOB;

- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIHHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOJ1acTeii;

- BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OpUTHHATIBLHBIC
MOAXOAbI U PEIICHUS

- CTaBUTh IPOOJIEMBI U 33J]a4H, JOMyCKaIOIIH1e
CIIOCOOHOCTH MX UCTIOTB30BaHUS

B [T03HABATEJIBHOW U COLUAIIBHON MTPAKTHKE

OBJajieHue YHUBEPCAIbHBIMU PETYJISTUBHBIMU
MEHCTBUSIMU: @) CAMOOPTaHHU3AIUS: JIeJaTh OCO3HAHHBIN
BEIOOD, apTYMEHTHUPOBAThH €10, OpaTh OTBETCTBEHHOCTH 3a

[JI0OCKOCTB, IPOCTPAHCTBO, ABYIPAHHBIN YTOJI,
CKPEILMBAIOIINECS IPSIMbIE, TAPAIIIIEIBHOCTD U
[EPIICHIUKYJIIPHOCTD IPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
[IPSAMBIMH, YTOJI MEXY IIPSAMOU U IIIOCKOCTBIO, YIOJl MEXKIY
[JIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO IIJIOCKOCTH,
[PACCTOSIHUE MEX]y NIPAMBIMU, PACCTOSTHUE MEKITY
[UIOCKOCTSIMHU; YMEHHUE UCIO0JIb30BaTh IPU PEIICHUU 3a/1a4
M3ydeHHBbIE (PAKTHl M TEOPEMBI INIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEro MHUPA;
[1P610. YMeHue onepupoBaTh MOHITUSIMU: MHOTOTPAHHUK,
CeueHre MHOTOI'paHHHKA, Ky0, apajjienenumne, npusma,
nupamuia, Gurypa u IOBEpXHOCTh BPAIICHUS, IIHHID,
KOHYC, L1ap, cepa, ceueHust pUrypsl BpalieHus,
[JIOCKOCTb, Kacaroascs chepsl, WINHIPA, KOHYCA,
[UI0I1A/(b TOBEPXHOCTU ITMPaMUJbl, IPU3MBI, KOHYCA,
[VUTMH/IPA, TUTOIaab chepbl, 00beM KyOa, IpSIMOYTOIBHOTO
napasuleJenune1a, TMpaMubl, IPU3Mbl, IUJIMHAPA, KOHYCA,
1apa; yMeHUE H300pakaTh MHOTOTPAaHHUKH U TIOBEPXHOCTH
BpAILEHUs, UX CEYEHUs OT PYKH, C IOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
[pacrio3HaBaThb CHMMETPHIO B IIPOCTPAHCTBE; YMEHUE
[pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

[1P611 YMmeHue oneprpoBaTh NOHATHAMMU: JBH)KEHHUE B
[IPOCTPAHCTBE, 10/I00HBIE (PUTYpHI B IPOCTPAHCTBE;
MICII0JIb30BaTh OTHOIIEHUE TUIOIIAJEH TOBEPXHOCTEN 1
00BEMOB NMOAOOHBIX (GUTYp MIPU PEIICHUH 33]1aY;

[1P612. YMeHne BBIYUCIATh F€OMETPUUECKUE BETUUHUHBI
(1nHa, yrou, Momaab, 00beM, TJI0Maas TOBEPXHOCTH),
MCIIONIb3YS M3yUeHHbIE (DOPMYJIIBI U METO/IBI;

[1PG13. YMmeHue onepupoBaTh NOHITUSIMHU: IPSIMOYTOIbHAs
CHUCTEMA KOOpJAUHAT, KOOPJUHATHI TOYKHU, BEKTOP,
KOOpIMHATBI BEKTOPA, CKATSIPHOE MPOU3BEICHHE, YToJl

IMCXKJ1Y BCKTOpaMH, CYMMa BCKTOPOB, MPONU3BCICHUC




peleHne

BEKTOpA HA YHUCJI0; HAXOIUTh C IOMOIIBIO U3yYEHHBIX
(hopMyJT KOOPAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHUE
MEKIY ABYMS TOUKAMU;

[1P614. YMenue BIOMpATh MOAXOISAIINN U3YUSHHBIH METO
U1 pEeLIeHUs 3a7a4k, paclio3HaBaTh MaTeMaTHUECKUE
(haKThl 1 MaTEeMaTUYECKHE MOJICNIN B TIPUPOAHBIX U
0OIIECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHE IPUBOAUTh
[IpUMEPBl MATEMATUYECKUX OTKPBITUM POCCUICKON U
MHUPOBOM MaTEMAaTUYECKON HAYKH

OK 02 Hcnonbs3oBathb
COBPEMEHHBIC CPE/ICTBA
[OMCKa, aHAJIN3a 1
MHTEepIpeTaluu HHPOPMALIUU
1 TH(pOpMaIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHCHUS
3aad npodeccHoHaATBHON
eI TeIbHOCTH

UIM4HOCTHBIE PE3YNbTAThI IOJKHBI OTPaXKaTh B YACTH:
[ICHHOCTHU HAy4YHOT'O ITO3HAHMS:

-c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON
[IPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOre KYyJIbTYp,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B
[OJIUKYJIbTYPHOM MUPE;

MeTanpegMeTHbIe Pe3yIbTaThl JOJKHBI OTPAXKATh:
OBnajieHre YHUBEPCAIbHBIMU Y4EOHBIMU
[103HABATEJIbHBIMU JACHCTBUSAMM:

B) paboTta ¢ uHpopMmaIuei:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIHHO
OCYILIECTBIIATh IOUCK, aHAIN3, CHCTEMATU3aLUI0 U
MHTEPIIPETALNIO UH(POPMALIUY Pa3IMYHBIX BUAOB U (HOpM
[peCTaBICHHUS;

- CO371aBaTh TEKCTHI B PA3JINYHBIX popMaTax ¢ y4eTOM
Ha3zHaueHUs MH(OPMAIMK U 1IeJIeBOI ayAUTOPHH,
BbIOMpasi ONTUMANIbHYIO (POPMY MPEACTABICHUS U
BU3YyaTU3aIIH;

- OLICHUBATh IOCTOBEPHOCTh, IESTMTUMHOCTh MH(OpPMALINH,
€€ COOTBETCTBHE NTPAaBOBBIM

1 MOPAJIbHO-3TUYECKUM HOpMaM;

- UCIIOJIb30BAThL CPCACTBA I/IH(I)OpMaI_[I/IOHHBIX

[1P64. YMenue onepupoBaTh NOHATUSAME: (PYHKITHS,
HenpepbIBHAsA (QYHKINA, IPOU3BOIHASL, IEpBOOOpa3Has,
OIpeIeICHHBIA HHTETpaJl; YMEHHE HaXOIUTh POU3BOIHbBIE
HIIEMEHTapHBIX (QYHKIMH, UCII0JIB3Ysl CIIPABOYHbIE
MaTepuaibl; UCCIEN0BaTh B IPOCTEUIINX CIIydasX (YHKIUU
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJBIINE U HAUMEHBIIINE
BHaueHUs QyHKIUI; CTPOUTD I'pa) KK MHOTOUJICHOB C
MICIIOJIb30BaHUEM allapaTa MaTeMaTHUYECKOro aHaJIN3a;
[IPUMEHSTDH [IPOU3BOJIHYIO IPU PELLICHUH 337a4 Ha
NIBIDKEHUE; pelllaTh IPaKTUKO-OPHEHTUPOBAHHbIE 331a4l Ha
HanOOJIbIINE U HAMMEHbIIINE 3HAYEHUsI, HA HaX0XKJICHUE
IIyTU, CKOPOCTH U YCKOPEHUS

[1PG6. YMeHnue pemath TEKCTOBBIE 33Ja4M Pa3HbIX THIOB (B
TOM YHMCJI€ HAa IPOLEHTHI, I0JIM U 4aCTH, Ha IBUKEHHUE,
[paboTy, CTOMMOCTb TOBAPOB U yCIIYT, HAJIOTH, 3aJa4u U3
00J1aCTH yNpaBJICHUs JINYHBIMU U CEeMEHHBIMU (PUHAHCAMH);
COCTaBJISITh BBIPAXKECHUS, ypaBHEHUS, HEPABEHCTBA U MX
CHUCTEMBI T10 YCIOBHIO 33JJa4H, UCCIIEJ0BATh MTOJIy4YEHHOE
[pEIIeHNE U OLIEHUBATh MPaBI0NOJ00HOCTb PE3YIbTATOB;
[1P67. YMeHue onepupoBaTh NOHATUSIMU: CpeJIHEE
apudMeTHIeCKoe, MeIrnaHa, HanOoIbIllee U HANMEHbBIIIEE
3HAUEHUS, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKJIIOHEHHE
YICIIOBOTO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD

H(bOpMaIMIO, IPEACTABICHHYIO B Ta0JIMIIaX, HA




1 KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTUBHBIX, KOMMYHHKATUBHBIX

1 OpraHU3aIMOHHBIX 33/1a4 C COOIIOICHHEM TPeOOBaHMIA
HPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, THTHEHBI,
pecypcocOepexeH s, IPaBOBBIX U ATUYECKUX HOPM, HOPM
MH(OPMAIIMOHHON 0€30MTaCHOCTH;

- BJIaZICTh HABBIKAMH PACIIO3HABAHUS U 3AIIUTHI
uH(pOopManuu, HHOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

uarpaMmax, rpagukax, OTpa)arollyto CBOMCTBA pealbHbIX
[IPOIIECCOB U SIBJICHUI; TIPEACTABIATH HHPOPMALIUIO C
[IOMOILBIO TAOJIMI M JUarpaMM; KUcciae10BaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB;

[1P614. YMeHue BIOMpaTh MOAXOSAIINN U3Yy9eHHBIH METO
U1 pEeLIeHUs 3a7a4k, paclio3HaBaTh MaTeMaTHUECKUE
(haKThl 1 MaTEeMaTUYECKHE MOJICNIN B TIPUPOAHBIX U
0OI1IECTBEHHBIX SIBJICHUAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
[IpUMEPBl MATEMATUYECKUX OTKPBITUM POCCUICKON U
MUPOBON MaTeMaTU4eCKOW HayKu

OK 03 I[1nanupoBath u
[peaTn30BBIBATh COOCTBEHHOE
podeccHnoHabHOE U
ITMYHOCTHOE Pa3BUTHE,
[peANPUHUMATEILCKYIO

e TeNIbHOCTD B
npodeccruoHanbHOH cdepe,
MCTIOJIB30BATh 3HAHUS 110
[IpaBOBOM U (PMHAHCOBOI
rPaMOTHOCTH B Pa3IIMYHBIX
PKH3HEHHBIX CHTYAIHSIX

JIn4HOCTHBIE PE3yAbTATHI IOJDKHBI OTPAXKATh

B YaCTHU: JyXOBHO-HPABCTBEHHOT'O BOCIIMTAHUSA:

- chopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS,
PTHYECKOTO ITOBEICHUS,

- CIIOCOOHOCTD OIEHWBATh CUTYAIUIO U IPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTONYUBOIO
Oynyuiero;

- OTBETCTBEHHOE OTHOIIIEHNE K CBOMM POJIUTENSIM U (MIIN)
ITPYTUM YJIEHaM CEMbH, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHUS EHHOCTEN CEMEITHOM KU3HU B
COOTBETCTBUU C TPAIULIUSIMHU Hapo0B Poccuu;
MeTarnpeaMeTHbIE PE3YIbTaThl JOJKHBI OTPAXkKaTh:
OBnasieHue YHUBEPCATbHBIMU PETYISTUBHBIMU

e CTBUSIMHU:

a) caMOOpTaHHU3aIIUS:

- CAMOCTOSITEILHO OCYIIECTBIIATH I03HABATEIbHYIO
MesTeTbHOCTD, BBISIBIISTH TPOOJIEMBI, CTABUTH H
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON
MesTeTFHOCTH M )KU3HEHHBIX CUTYAITUsX; CAMOCTOSTEIIEHO

COCTABJIATDH IJIaH PCIICHUSA Hp06J'IeMBI C YUCTOM

[1PG1. Bnagenue MeToiaMu 10Ka3aTeNbCTB, AITOPUTMaMHU
pereHus 3a/1a4; yMeHue popMyIupoBaTh ONpeaeIeHUs,
AKCHOMBI U TEOPEMBI, IPUMEHSTDH UX, TIPOBOJIUTH
NTOKa3aTeIbHbIE PACCYKICHUS B XO/1€ PELICHU 3a/ay;
[1PG4. YMenue onepupoBaTh NOHATUAMU: (QYHKIIHS,
HenpepbIBHAsA (YHKINA, IPOU3BOIHASL, IEpBOOOpa3Has,
OTIpeIeIeHHBI MHTErpall; yMEHNE HaXOAUTh TPOU3BOTHBIE
HIIeMEHTapHBIX (DYHKIMH, UCII0JIB3Ysl CIIPABOYHbIE
MaTepHaJIbl; UCCIIEA0BATh B MPOCTEHITNX CITydasX (yHKIIHA
Ha MOHOTOHHOCTb, HAXOAUTh HAUOOJBIINE U HAUMEHBIIINE
BHaueHUs! QYHKIUI; CTPOUTD I'pa) KK MHOTOUJIEHOB C
MCITOJIb30BaHUEM allapaTa MaTeMaTHUYECKOro aHAIIN3a;
MPUMEHSTH MPOU3BOIHYIO TP PEIICHUH 3329 Ha
NIBIDKEHUE; pelllaTh MPaKTUKO-OPHEHTUPOBAHHbIE 331aul Ha
HanOOJIbIINE M HANMEHBIITNE 3HAYCHHS, Ha HAXOXK/ICHHE
yTH, CKOPOCTU M YCKOPEHUS

[TPG5. YMenue onepupoBaTh MOHATUSMU: palliOHAIbHAS
(yHKLIMS, TOKa3aTenbHas GYHKIUS, CTeNeHHas GyHKLu,
imorapu@muueckas pyHKIIHS, TPUTOHOMETPUUYECKUE
(yHKIMH, 0OOpaTHBIE (PYHKIMH; YMEHUE CTPOUTH IpaduKu
M3Y4eHHBIX (DYHKLMH, UCTIONB30BaTh rpaUuKu Npu

M3YUICHUU ITPOUCCCOB U 3aBHCI/IMOCTCI>'I, IpU pCHICHUHA 3aJ1a4




MMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U
[IPEIIOUYTEHNUH; 1aBaTh OLIEHKY HOBBIM CUTYaLIUsM;
CIIO0COOCTBOBATh (JOPMHUPOBAHUIO U NPOSBICHUIO
[IMPOKOM 3pYIUIIMH B pa3HbIX 00JIaCTIX 3HAHUH,
[IOCTOSIHHO ITOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIOJIB30BaTh MPUEMBI pe(IICKCUH IS OLICHKU CUTYaIUH,
BbI0Opa BEPHOI'O PELICHUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD
PELLIEHNUS 110 UX CHHYKEHUIO;

B) SMOLMOHAJIbHBIA UHTEIJIEKT, MPEoaratonui
C(OPMHUPOBAHHOCTbD:

BHYTPEHHEN MOTHBALMH, BKIIIOYAIOIIEH CTPEMIIEHUE K
NTOCTHKEHUIO 1IEJIN U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/I U3 CBOUX
BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAOIEH ClIOCOOHOCTh TOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE JPYTHX, YUYUTHIBATh €r0 IpU
OCYILECTBICHUH KOMMYHUKAIIUH, CIOCOOHOCTH K
COUYBCTBMIO U CONEPEKUBAHUIO;

- COIIMAJIbHBIX HAaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH
BBICTPAaBATh OTHOILIEHHUS C IPYTUMHU JIIOJIbBMH,
3a00TUTHCS, TPOSBIIATH UHTEPEC U pa3periaTbh KOHPIUKTHI

13 Ipyrux yuyeOHBIX MPEAMETOB U 33734 U3 pealbHON
PKH3HH; BEIPAXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXKILY
BEIMYNHAMU;

[1P66. YMeHue pemaTh TEKCTOBbIE 33]]aui Pa3HbIX THUIIOB (B
TOM YHMCJI€ HAa IPOLEHTHI, I0JIM U 4aCTHU, HAa IBUKEHHUE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33a4H U3
00J1aCTH yNpaBJIEHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAYKECHUs, YPABHEHUS, HEPABEHCTBA U UX
CHUCTEMBI 110 YCIOBUIO 33Ja4H, UCCIIEJOBATh ITOJIy4YEHHOE
[peILICHHE U OLEHUBATh MPABIONOJ00HOCTh PE3yIbTaTOB;
[1PG7. YMeHue onepupoBaTh MOHATUSMU: CpPETHEES
apudmeTnueckoe, Mearana, HanOOJIbIIee U HAMMEHBIIIEE
3HAUEHUS, pa3Max, IUCIEPCUs, CTAHIAPTHOE OTKJIIOHEHHE
YICIIOBOrO HabOpa; yMEHUE U3BIIEKATh, UHTEPIIPETUPOBATD
MH(OPMALIKIO, IPEACTaBIECHHYIO B Ta0IMIIaxX, Ha
mrarpaMmax, rpadukax, OTpaXkaroIryt CBOMCTBA pealbHbBIX
[IPOLIECCOB U SIBJICHUH; MPEICTABIATh HHPOPMALUIO C
[OMOIIbIO TaOJIHIl U JUarpaMMm; UCCIe10BaTh
CTATUCTUYECKUE IaHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadUyecKuX METOAOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. YMeHune onepupoBaTh NOHATUSAMU: CIy4allHBINA OIBIT
1 cIydaifHOE COOBITHE, BEPOSTHOCTD CIIy4aifHOTO COOBITHS;
[YMEHUE BBIYUCIIATH BEPOSTHOCTD C UCIIOIb30BAHUEM
rpaduyecKux METOAOB; IPUMEHITH (POPMYJIbI CIIOKEHUS U
[YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(hopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
[peaTbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4alfHBIMHU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSBICHUS
3aKoHa OOJIBIINX YUCEN B IPUPOHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOIAIINN U3yUeHHBIH METO/
IUTS] peIIeHUs 3a/1a4, PACIIO3HABATh MAaTEMATHIECKUE

(I)aKTLI 1 MAaTEMATUYCCKUEC MOACIIN B IPUPOAHBIX U




O0OIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTD
[IpUMEPBl MATEMATUYECKUX OTKPBITUM POCCUICKON U
MUPOBOM MaTEMaTUYECKON HAYKH

OK 04 DddexTrnBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH]1e

UlugHOCTHBIE PE3yJbTAThI JOKHBI OTPAXKATh B YACTH:
[IEHHOCTH HAyYHOTO MO3HAHUS: OCO3HAHHUE IIECHHOCTH
Hay4YHOU JESATEIHbHOCTH, TOTOBHOCTD OCYILECTBISATD
MIPOCKTHYIO M UCCIIEIOBATEIBLCKYIO IEITEIbHOCTD
WHIUBU]IYaJIbHO U B TPYIIIE

MeTarnpeaMeTHbIC PE3YIIbTaThl JOJDKHBI OTPaXKaTh:
OBJajieHue YHUBEPCAIbHBIMU KOMMYHHKATHBHBIMU
MeCTBUSIMU:

0) COBMECTHAsI I€SITEIIbHOCTD:

- IOHUMATh U UCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOMN U
WHIUBUTyaJIbHON PabOThI;

- IPUHUMATD IICJIM COBMECTHOM JCATEIHHOCTH,
OpTraHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBHUS TI0 €€
ITOCTYDKCHHIO: COCTAaBJIATH TUIaH JICUCTBUH, paclipeieiaTh
[POJTIU C YI€TOM MHCHHI YIaCTHUKOB O0CYKIaTh
pE3yIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH M BBIOIHATH PaboOTy

B YCJIOBHSIX PE€aIbHOT0, BAPTYAIbHOTO

1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILIECTBIIATh IO3UTUBHOE CTPATETUYECKOE TTOBEACHUE B
PA3TUYHBIX CUTYAIHUSX, IPOSIBIISITH TBOPUECTBO U
BOOOpakeHUE, OBITh NHUITUATUBHBIM.

OBnajieHne YHUBEPCAIbHBIMU PETYISITUBHBIMU
TEMCTBUSIMHU:

) IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U ApTYMEHTHI IPYTUX JIOACH Mpu
QHATTN3€ PE3YNIHTATOB JICATEIBHOCTH;

- IPYU3HABaTh CBOE MIPABO U MPABO APYTUX JIIOJIEH Ha
OIITNOKH,

- pPa3BHUBATb CIIOCOOHOCTH ITOHUMATh MHD

[1P61. Biiagenue MeToiaMu J1I0Ka3aTeNbCTB, AITOPUTMAMHU
peLeH s 3a/1a4; yMeHue (popMyJInpoBaTh ONpPEAEICHHUS,
AKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOJUTH
TOKa3aTENIbHBIE PACCYKICHHS B XOJI€ PEILICHUS 3a1a4;
[1P67. YMeHue onepupoBaTh NOHATUSIMH: CPETHEES
apupMeTHuecKoe, MeJuaHa, HauboJbIllee U HaMEHbIIee
3HA4YCHMs, pa3Max, JUCIIEPCHs], CTAHIAPTHOE OTKIIOHEHHE
YKMCIOBOTO HAOOPA; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
MH(OPMALINIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA
uarpaMmax, rpagukax, OTpaXkarollyto CBOMCTBA pealbHbIX
[IPOLIECCOB

U SIBJICHUI; IPEICTABIATh HH(POPMALIHMIO C TIOMOIIBIO
TabJInIl U AUAarpaMM; UCCIIEI0BaTh CTATUCTUYECKUE JIAaHHBIE,
B TOM YHCJIE C IPUMEHEHHEM I'paueCcKuX METOJI0B U
PIIEKTPOHHBIX CPEJICTB;

[TPGS. YMeHue onepupoBaTh MOHATUSMU: CIIy4alHBII OMBIT
1 cIydyaifHOE COOBITHE, BEPOSATHOCTD CIIy4aifHOTO COOBITHS;
[YMEHUE BBIYUCIIATH BEPOSTHOCTD C UCIIOIb30BAHUEM
rpadUyecKux METOAOB; IPUMEHITH POPMYJIbI CIOKEHUS U
[YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE (PAKTHI U
(hopMyJIbI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
[peabHBIX COOBITHH; 3HAKOMCTBO CO CIIy4YaifHBIMHU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI MPOSBICHUS
3aKoHa OOJIBIINX YKMCEN B IPUPOIHBIX U OOIECTBEHHBIX
SIBIICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOSAIUN U3YyYEHHBIN METOT
TSl peIIEHUs 3a/1a4, PACIIO3HABATh MAaTEMATHYECKUE
(haKThl 1 MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
O0OIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTD

[TpMEPBI MATEMAaTHUYECKUX OTKPBITHI POCCUICKON 1




C TIO3UIIUU JPYTOro YeJIOBEKa

MHPOBOM MaTEMAaTHYECKON HAYKH

OK 05 Ocy1ecTBasTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCYJIapCTBCHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEMH
COLIMATILHOTO U KYJIBTYPHOTO
KOHTEKCTa

UlugHOCTHBIE PEe3yJbTaThI JOHKHBI OTPAXKATh

B YaCTU: 3CTETUYECKOTO BOCIIUTAHUSA:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOUasl SCTETUKY
ObITa, HAYYHOTO M TEXHUYECKOI'O TBOPUYECTBA, CIIOPTA,
TpyZla U OOIIECTBEHHBIX OTHOLICHUH;

- CIIOCOOHOCTH BOCIIPUHUMATh Pa3InYHbIC BUIbI
MCKYCCTBA, TPAAUIIMU U TBOPUYECTBO CBOETO

U IpYyTUX HapOJ0B, OIIYIIATh SMOIIMOHAIBHOE
BO3JCHCTBUE UCKYCCTBA;

- yO©XKICHHOCTh B 3HAYMMOCTH JIJIS1 INYHOCTHU

1 00IIIECTBAa OTEYECTBEHHOTO ¥ MUPOBOTO HCKYCCTBA,
APTHUYECKHUX KYJIbTYPHBIX TPAIUIUi

1 HApPOJIHOTO TBOPYECTBA

MeTanpeaMeTHbIE pe3yIbTaThl 10JKHBI OTPaXaTh:
OBiajieHue yHUBEPCAITbHBIMA KOMMYHUKATHBHBIMU
MeCTBUSIMU:

a) OOIIIEHHUE: - OCYIIECTBIISATH KOMMYHUKAIIMHI

BO BCceX cdepax KU3HU;

- pacrio3HaBaTh HeBEpOAJIbHbIE CPeICTBA OOLICHMS,
[MOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB, PAaCIIO3HABATh
MPEAMOCHUTKH KOH(MDIMKTHBIX CUTYallud U CMSITYaTh
KOH(JINKTBI;

- Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C
MCIIOJIb30BAHUEM S3bIKOBBIX CPEACTB

[1P61. Biiagenue MeToiaMu J1I0Ka3aTeNbCTB, AITOPUTMAMHU
peLeHys 3a/1a4; yMeHue (popMyIupoBaTh ONpeAeICHHUs,
AKCHOMBI U TEOPEMBI, IPUMEHATH UX, IPOBOJUTH
TOKa3aTENIbHBIE PACCYKICHHS B XO/I€ PEILICHUS 3a1a4;
[1P66. YMeHnue pemaTh TEKCTOBbIE 33]]aui pa3HbIX TUIIOB (B
TOM YHCJI€ HAa IPOLEHTHI, I0JIM U 4aCTHU, HAa IBUKEHHUE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33a4H U3
00J1aCTH yNpaBJIEHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTABJISITh BBIPAYKCHHUs, YPABHEHUSI, HEPABEHCTBA U UX
CHUCTEMBI I10 YCIOBUIO 3aJa4H, UCCIIEOBATh ITOJIy4YEHHOE
[pELIEHNE U OLIEHUBATh IPaBI0NOJ00HOCTb PE3YIbTATOB;
[TPGS. YMeHnue onepupoBaTh MOHATUSMU: CITyYalHBII OMBIT
U CITydaiiHOE COOBITHE, BEPOSTHOCTH CITyJalfHOTO COOBITHS;
[YMEHHME BBIYMCIIATH BEPOATHOCTD C UCIIOJIB30BAHUEM
rpadU4IecKuX METOJI0B; MTPUMEHATH (POPMYJIIBI CIIOKEHUS U
[YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U
(hOopMyJIBI TP PEIICHUH 3a]1a9; OLIEHUBATH BEPOSTHOCTH
[peaIbHBIX COOBITUH; 3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YKMCEN B IPUPOJIHBIX U OOIIECTBEHHBIX
SIBIICHUSX;

[1P614. YMeHue BbIOMpaTh MOAXOAIUN U3YyYEHHBIN METOT
IUTSL peIICHUs 3a/1a4, PACIIO3HABATh MAaTEMATHUECKUE
(baKThl 1 MaTeMaTUYECKHE MOJIENIN B IPUPOAHBIX U
O0OIIECTBEHHBIX SBJIEHUSAX, B UCKYCCTBE; YMEHUE IPUBOIUTD
[IPUMEPBI MATEMaTUUECKUX OTKPBITHH POCCUICKOMN U
MHPOBOM MaTeMaTH4YECKON HAYKH

OK 06 ITposiBnsaTh
rpa)<1aHCKO-NATPUOTHYECKYIO
[TO3ULUIO, IEMOHCTPUPOBATH
0CO3HAHHOE MTOBE/ICHUE Ha
OCHOBE TPaJUIIMOHHBIX

JIMYHOCTHBIE PE3YJIbTAThlI JOJIKHBI OTPAKaTh

B 4aCTH.

- FPAKAAHCKOI'0 BOCIIMUTAHUSA: ITPUHATUC TPAAULUOHHBIX
HallMOHAJIbHBIX, 06meqen03eqecxnx TYMaHUCTHYCCKUX

1 ICMOKPATUYICCKUX I_IeHHOCTCI\/'I;

[1PG1. Bnagenue MeToaMu J0Ka3aTeNbCTB, AITOPUTMAMHU
[pelIeHus 3a/1a4; yMeHue GopMyIupoBaTh ONpeesIeHus,
AKCHOMBI U TEOPEMBI, PUMEHSTH UX, TPOBOIUTH
TOKa3aTeNbHbBIE PACCYXKACHUS B XO/1€ PELlIeHus 3aay;

[TPG6. YMeHue permarh TEeKCTOBBIC 33Ja4M Pa3HBIX THIOB (B




[POCCUICKUX JyXOBHO-
HPaBCTBCHHBIX HGHHOCTefI, B
TOM YHUCJIE C YYETOM
rapMOHH3AlUA
MEKHAIIMOHAIBHBIX U
MCIKPCIIMTUO3HBIX
OTHOIICHUN, TPUMEHSATH
CTaHJapThI
QHTHUKOPPYIIIUOHHOTO
IIOBCACHUSA

-IIaTPUOTUYECKOTO BOCIIUTAHHUS:

LIEHHOCTHOE OTHOILLIEHUE K IOCYAapCTBEHHBIM CHMBOJIAM,
MCTOPUYECKOMY U IPUPOAHOMY HACJIEINIO, TaMSATHUKAM,
TpaguuusaM HapoaoB Poccun, noctrxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPYJIE;
MeTtarnpeamMeTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBJ1aiIcHUE YHUBEPCAIIBHBIMU PETYISATUBHBIMU
ITEHCTBUSIMU:

B) SMOIMOHANILHBIA WHTEIIEKT, MPEeoaratonui
c(hOpPMUPOBAHHOCTE:

-CaMOCO3HaHMsI, BKJIFOYAIOIIEr0 CIOCOOHOCTh OHUMATh
CBOE SMOIIMOHATIBHOE COCTOSTHUE, BUJIETh HAIPABJICHUS
[pa3BUTHSI COOCTBEHHOM SMOIMOHAIBHOU Cc(epbl, ObITh
YBEPEHHBIM B ce0e;

- CAMOPETYJIMPOBAHMS, BKIIFOUAIOIIETO CAMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEICHUE,
CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIIMOHATBHBIM
M3MCHCHUSIM U TIPOSIBIISTH THOKOCTD, OBITH OTKPHITHIM
HOBOMY;

- BHyTPEHHEN MOTUBALIMH, BKJIIOYAIOIIEH CTPEMIICHHUE K
ITOCTH>KEHUIO LIEHU U YCIIEXY, ONTUMU3M,
MHUIIMATUBHOCTh, YMEHUE JICUCTBOBATh, UCXOIS1 U3 CBOUX
BO3MOXKHOCTEH;

- SMIIATHH, BKJIIOYAOIEH ClIOCOOHOCTh TOHUMATh
SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €r0 MPHU
OCYIIECTBJIEHUN KOMMYHUKAIIUU, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

- COIIMAIbHBIX HAaBBIKOB, BKJITFOYAIOIIUX CIIOCOOHOCTD
BBICTPANBATh OTHOILICHUS
C APYTHMH JIFOIbMU, 32800 TUTHCS, POSIBIIATH UHTEPEC U
pa3pemniaTh KOHQIUKTHI

TOM YHCJI€ HAa IPOLEHTHI, IOJIM U 9aCTH, Ha IBHKEHHUE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33a4H U3
00J1aCTH yNpaBJIEHUS JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS, ypAaBHEHUS1, HEPABEHCTBA U MX
CHUCTEMBI I10 YCIOBHUIO 3aJJa4H, UCCIIEJOBATH ITOJIy4YEHHOE
[peILICHHE U OLEHUBATh MPABIONOJ00HOCTh PE3yIbTaTOB;
[TP67. YMeHue onepupoBaTh MOHATHSIMU: CpEIHES
apudmeTnueckoe, Mearana, HauOOJIbIIee U HAMMEHBIIIEE
3HAYEHUS, pa3Max, IUCIEPCUs, CTAHIaPTHOE OTKJIIOHCHHE
UMCIIOBOrO Ha0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
MH(pOPMALIKIO, IPEACTaBIECHHYIO B Ta0IMIIaxX, Ha
mrarpaMmax, rpadukax, OTpaXkarIryt CBOMCTBA PealbHbBIX
[IPOLIECCOB

U SIBJICHUI; IPEICTABIATh UHPOPMALIMIO C IOMOIBIO
TabJIUI] U AUarpaMM; UCCIIEJ0BAaTh CTATUCTUYECKHE JaHHBIE,
B TOM YHMCJIE C IPUMEHEHHEM I'papUuecKuX METOJI0B U
PIIEKTPOHHBIX CPEACTB;

[1P68. YMenue onepupoBaTh MOHATUSMU: CIyYalHBINA OTIBIT
U ciydaiiHOe cOOBITHE, BEPOATHOCTh CIYyYaiHOTO COOBITHUS;
[YMEHHE BBIYMCIIATH BEPOSITHOCTD C UCIIOJIb30BAHUEM
rpaduuecKuX METOJI0B; MPUMEHATh (POPMYJIIBI CII0KEHUS U
[YMHO>KEHUS BEpOSATHOCTEN, KOMOMHATOPHBIE (DaKTHI U
(hopMyJIbI TP pEIIEHUH 3a]1a4; OLIEHUBATh BEPOSATHOCTH
[pE€aJIbHBIX COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMU
BEIMYNHAMU; YMEHNE IPUBOJUTH IPUMEPHI IPOSIBICHHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSX;

[1PG14. YMmenue BbIOMpATh NOAXOASAIINN N3YUEHHBIN METOT
U1 pEILIEHNUS 33a]a41, PACIIO3HABATh MaTEMATUUECKUE
(hakThl 1 MaTeMaTHYECKHE MOJIETU B IPUPOIHBIX U
0OIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
[IpUMEPBI MATEMATHYECKUX OTKPBITHI POCCUICKON U

MHUPOBOI MAaTEMaTUYECKON HAYKU




OK 07 CoxneiicTBOBaThL
COXPaHEHHIO OKPY>KaIOIIeH
Cpenbl, pecypcocOepeKeHHUIO,
[IPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHITUIIBI OEPEHKIINBOTO
Mpoun3BOCTBA, 3G (HEKTUBHO
NIEHCTBOBATh B UPE3BbIYaNHBIX
CUTYyalHsX

UTnaHOCTHBIE PEe3yJIbTaThI JOHKHBI OTPAKaTh

B 4aCTHU: YKOJOIMYCCKOr0 BOCIIUTAHUS

- aKTUBHOE HEMPUATUE ACUCTBUHN, TPUHOCAIINUX BPE]I
OKpYXKaroIlIEH Cpee;

- YMEHHE ITPOTHO3UPOBATH HEOIArONPHUATHBIC
PKOJIOTUYECKUE MOCIIECACTBUS IPEANPUHUMAECMBIX
e CTBUIA, IPEIOTBPAIATh HX;

- PACIIMPEHHE OIbITA IESITEIIbHOCTU SKOJIOTUYECKOM
HaIpaBJICHHOCTH;

MertarnpeamMeTHbIe pe3yabTaThl TOJKHBI OTPAXKaTh:
OBJa/ieHre YHUBEPCAIbHBIMU Y4EOHBIMU
[MO3HABATEIIbHEIMU JACHCTBUSIMU:

0) 0a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUSA:

- pa3pabaThIBaTh TUIAH PEIICHUS TPOOIIEMBI

C Y4ETOM aHaJIM3a UMEIOIIUXCS MaTepUAIbHBIX

1 HEMaTepHaAIbHBIX PECYPCOB;

- OCYIIECTBIIATH IEJICHANIPABICHHBII MMOMCK MEpeHoca
CPENICTB U CIIOCOOOB JICHCTBHS

B IPO(heCCHOHANIBHYIO CPEy;

- YMETb MIEPEHOCUTH 3HAHUS B TIO3HABATEIbHYIO

U TIPAaKTUUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
OBinajieHne yHUBEPCATbHBIMA KOMMYHHKATHBHBIMU
e CTBUSIMHU:

0) COBMECTHAsI I€SITEIIbHOCT:

- Ipe/iyIarath HOBBIE IPOEKTHI, OLICHUBATH UIEH

C TIO3UIIUY HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKOU
BHAYMMOCTH;

OBnazieHue YHUBEPCAITbHBIMU PETYISITUBHBIMU

e CTBUSIMHU:

0) CAMOKOHTPOJIb!

B ICATCIIBHOCTD, OLICHUBATh COOTBETCTBUEC PE3YJILTATOB

LETIIM

- 1aBaTb OLICHKY HOBbLIM CUTYAllUSAM, BHOCUTb KOPPCKTUBLI

[1P61. Bnagenue meToiaMu 10Ka3aTeIbCTB, AITOPUTMAMH
[peIeH s 3a/1a4; yMeHue (popMyInpoBaTh ONpPEACTICHHS,
AKCHOMBI U TEOPEMBI, IPUMEHSATH UX, IPOBOJIUTH
TOKa3aTENIbHBIE PACCYKACHUS B XO/I€ PELLICHUS 3a1ay;
[IP64. YmeHue onepupoBaTh HOHATHAMU: (DYHKIIHS,
HenpepbIBHAs (PYHKIIHS, TPOU3BOIHAS, IEPBOOOpA3HAs,
OTpeie/ICHHBI HHTErpall; YMEHHE HaXOIUTh MPOU3BOAHbBIC
HIIeMEHTAPHBIX (DYHKIIHIA, HCTIONIB3Ysl CIIPABOYHbIE
MaTepuaibl; UCCIE0BATh B MPOCTEUIINX CIIyqasX (QYHKIUU
HAa MOHOTOHHOCTb, HAXOUTh HAaHOOJIBIINE M HAUMEHBIIIHNE
BHaueHUs! QYHKINI; CTPOUTH IpadUKH MHOTOUJICHOB C
MCIIOJIb30BAaHUEM alllapaTa MaTeMaTUYeCKOro aHaIN3a;
PUMEHSTH IPOU3BOIHYIO MPU PEIICHUH 33/1a4 Ha
NIBUKEHME; peIlaTh IPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HanOOJIbIIIME M HAMMEHBIINE 3HAUCHHU s, HA HAXOXKICHHE
[yTH, CKOPOCTH U YCKOPEHUS

[1PGS. YMeHnue onepupoBaTh MOHATUSMU: PallMOHAIbHAS
(yHKIMS, TTOKa3aTenbHast GyHKIUS, CTeNIeHHAsT (DYHKIINS,
morapudmuyueckas GpyHKINS, TPUTOHOMETPUUYECKUE
(GyHKIMH, 0OpaTHBIE (PYHKINH, YMEHUE CTPOUTH rpaduku
M3y4eHHBIX (DYHKIIMH, UCIIOIB30BaTh rpaduKu Ipu
3y4eHHUH MTPOLIECCOB U 3aBUCUMOCTEH, PU PEUICHUH 3a/1a4
13 IpYrux y4eOHBIX MPEeIMETOB U 3a/1a4 U3 peaabHON
PKU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTU MEXIY
BEJTMUNHAMU;

[1PG6. YMeHnue pemath TEKCTOBBIE 33Ja4l Pa3HbIX THIOB (B
TOM YHCJI€ HAa IPOLEHTHI, I0JIM U 4aCTH, Ha IBUKEHHE,
[paboTy, CTOMMOCTh TOBApPOB U yCIIYT, HAJIOTH, 3aJa4u U3
00J1aCTH yNpaBJICHUs JINYHBIMU U CEMEHHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI I10 YCIOBHIO 33J]a41, UCCIIEJOBATD MTOJIy4YEHHOE
[pEIIeHNE U OLIEHNUBATh MPaBIONOJ00HOCTh PE3YIbTaTOB;

[TPG14. YMmenue BbIOMpATh MOIXOASMIINN N3YUEHHBIH METO]T




IUTSL peLIEHUs 3a/1a4, PACIIO3HABATh MATEMATUYECKUE
(haKThl 1 MaTEMaTUYECKHE MOJIENIU B IPUPOIHBIX U
0OIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTD
[IpUMEPBl MATEMATUYECKUX OTKPBITUM POCCUICKON U
MUPOBOW MaTEMAaTUYECKOM HAYKH

[1K 2.1. IlnmanupoBats paboTy
[TPOM3BOJICTBEHHOTO
[10/1pa3eJIeHUs 110
TEXHUYECKOMY
00CITy>)KUBAaHHIO U PEMOHTY
000pyIOBaHUS OJICTAHIINNA U
PIEKTPUYECKUX CETEM.

1.0cHOBBI TOCTpOECHUS IU(PPOBOIA MOACTAHIIUU

2.0CHOBBI 5KOHOMHUKHU U OpraHu3alliy IPOU3BOJICTBA,
TpyZJa U yIpaBJeHUS B JHEPI€TUKE

3.METOIUKH NMPOBEICHUS TPOTUBOMOKAPHBIX TPEHUPOBOK
4.0CHOBBI TPY/I0BOT'0O 3aKOHO/1aTENbCTBA

5.1MpaBuIa paboTHI C MEPCOHATIOM

6.IpUHIUITEI ¥ IPaBUJIa OPTaHU3AUHN 0€3011acHOTO
[IPOM3BOJICTBA PEMOHTHBIX PabOT Ha 0OOPYAOBAHUU
[MOJCTAHLINI JIEKTPUUECKUX CETEN

/.TIOPSAIOK OPTaHM3AIMK BEPXOIa3HbIX padoOT Ha BBICOTE U
TaKeIXHBIX PadOT O TEXHUYECKOMY OOCTYKHBAHUIO U
[PEMOHTY 000PYIOBaHUSI MOACTAHLIUIN IIEKTPUIECKIX
ceTen

8.1mopsA 10K opranu3zanuu padoT Mo HalpsHKeHUEM
Q.nmpaBunIIa A0Mycka K paboTaMm B 3JIEKTPOYCTaHOBKAX
10.TpeboBaHMs OXpaHbl TPYAA MPH IKCILTyaTallUuN
AIIEKTPOYCTAHOBOK B YAaCTH (PYHKIIMOHAIbHBIX
00513aHHOCTEH OTBETCTBEHHOI'O PyKOBOAUTENS padoT,
TOTTYCKAIOIIETO

11.mpaBuia Npou3BOJICTBA U MPUEMKHU PEMOHTHBIX paboT
[0 TEXHUYECKOMY 0OCITYKUBAHUIO U PEMOHTY
000pyIOBaHUS MOACTAHIMN AJIEKTPUUYECKUX CeTel
12.0CHOBBI IOCTPOCHUS TUPPOBON TOACTAHIIH
13.mpaBuIia SKCITyaTalluy ¥ OpraHu3aliyd peMOHTa

PIEKTPUYECKHUX CETEH

1.paboTaTh CO ceMaTbHBIMHA THArHOCTHYCCKUMU
npuoopaMu U 000PYyJTOBAaHUEM B paMKaX BBITTOJHICMOM
TPYAOBOH (DyHKIHH

2.01IEeHUBATh COCTOSTHUE 000PYI0BAHUS MTOACTAHITHI
PIEKTPUYECKHUX CETEN U ONPENEIIATh MEPOIPUATHSA,
HEOOXO0IUMbIE AJIs €r0 AajdbHEeHIIen dKCIuTyaTaluu
3.0IIEpPaTUBHO MPUHUMATh U PEATM30BBIBATH PEIICHHSI 110
TeXHUYECKOMY 00CTY>KUBAHUIO U PEMOHTY 000pYIOBaHUS
[MOJCTAHILIMI JIEKTPUUECKUX CETEN

4.MmaHupoBaTh padOTy MOAYUHEHHOTO MepCoHaa




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIbHOM YUEBHOM

TACIATLITAHBI

2.1. O0beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HOH padoThI

Bun yyeOHoi padoThl

O0BeM B yacax

O0bem oOpa3oBaTeIbHON NPOrPaMMBbI 286
Koncyabranun 2
CymMapHas yyeOHasi Harpy3Ka Bo B3aHMO/EIiCTBHHM C NpenojgaBaTejieM 278
B TOM YHCIIE:

JIEKIUHU, YPOKH 186
MPAKTHYECKUE 3aHATH 92
n1abopaTopHbIE 3aHATH -
WHIMBUYaJIbHBINA TIPOSKT -
N3 HuX npodeccHOHATBLHO OPHEHTHPOBAHHOE COJep:kaHue (Codep:KaHue 44
NPUKJIATHOTO MOAYJISA)

IIpome:kyTOUHAsL aTTECTALMSA

npyras popma kontpos (1 cemectp)

sK3aMeH (2 cemecTp) 6




2.2. TeMaTuyeCcKHil IJIAH U coAep:kaHue 0011e00pa30BaTebHON YUeOHOH THCUUIIIMHBI

N UX CUCTCMBI

VYpaBHEHHUs1, HEPABEHCTBA

HEPaBEHCTB K PEIICHUI0 MAaTeMaTHYeCKUX 3a/a4 M 3aJlad U3 pa3IMuHBIX oOsacTen
HAyKH ¥ peasbHoM knu3HU. CHCTEMbI M COBOKYITHOCTH PaIlMOHAIbHBIX YpaBHEHUH U

Koabt
KOMIIeTeHIIHIA,
¢popmupoBanmnio
HaumenoBanue pa3jaesioB Conep:xkanue y4eOHOro MaTepuasa u GopMbl OPraHU3aAnUM AeATeILHOCTH Oo0bem B
U TeM 00yJamuxcs yacax KOTOpRIX
CrocoocTByeT
3JIeMEeHT
NMPOrpamMMbl
1 2 3 4
OcHoOBHOE co/iep:KaHue
Paspea 1. IloBTOpenne Kypca MaTeMaTHKH OCHOBHOM IKOJIbI 14 OK 01, OK 02,
Tema 1.1 Coaep:xanue yueOHOro MaTepuaJia OK 03, OK 04,
Lemnb 1 3a1aun IMenp n 3amauym MaTeMaTHKU NPU OCBOCHHUH CIELUAIBHOCTH. ba3oBble 3HAaHUA U OK 05, OK 06,
MaTEeMaTuKHU IIpU YMEHHUS [0 MaTeMaTHKe B MPOPECCHOHATBHON M B MOBCEIHEBHOMN JIE€ATEIBHOCTH. OK 07
OCBOCHHMH CIICIIMAIILHOCTH. | MHOXKECTBO, ONEpallid HaJl MHOXECTBaMM, JuarpamMmbl Oilepa-Benna. 2 K 2.1
MmuoxecTBa 1 oruka Hcnonb3oBaHue TEOPETUKO-MHOXKECTBEHHOI'O arapara sl ONMUCAHUs pealbHBIX
MIPOLIECCOB U SIBJICHUH B MPO(PECCHOHAIBHOMN AEATEIbHOCTH, IIPU PEILICHUH 3a/1a4 U3
JPYTUX TACHUTUINH
Tema 1.2 Coaep:xanue y4eOHOro MaTepuasa
Hucna 1 BBIYHUCICHHUS. Harypanensie u nensie yncna. [IpusHaku 1e1MMOCTH LEnbIX yucel. PanmonansHbie
yucina. OOBIKHOBEHHbIE U JIECATUYHBIE JApOOU, TPOLEHTH, OECKOHEUHbIE
nepuoauveckue ApoOu. ApudMeTndeckue ornepanun ¢ paoHAIbHBIMUA YHCIAMHU, 2
npeoOpa3oBaHMs YMCIOBBIX BhIpaX€HUU. JlelicTBUTENbHBIC Ynciia. ParmoHanbHbie
U MppalioHalbHble Yucia. Apu(MeTHYecKHne omepanuu ¢ JIeHCTBUTETbHBIMU
yucaamu. [TpuOnxkE€HHbIe BBIYMCIECHUS, IPABUIIA OKPYTJICHUS, IPUKUAKA U OLIEHKa
pe3yJibTaTa BEIYMCIECHUN
Tewma 1.3. Coaeprxanue yueOHOro MaTepuaa
Toxnectsa n ToxzaecTBa U TOXJECTBEHHBbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHHUS.
TOKACCTBCHHBIC HepasencTBo, pemenue HepaBeHCTBa. Meron uHTepBayioB. PemieHue nenbix u
npeoOpa3oBaHus JIpOoOHO-pallMOHANIbHBIX YpaBHEHUH M HepaBeHCTB. [IpumeHeHue ypaBHEHHH u 2




HepaBeHCTB. CHCTEMbl JIMHEHWHBIX ypaBHEHUH. PelleHune npuxiagHbIx 3anad C
IIOMOUIBIO CUCTEMBI JINHEHHBIX YPaBHEHUN

IIpakTHyeckoe 3aHATHE

Tema 1.4
[IponieHTHBIE BBIYUCICHUS

IIpo¢eccuonaibHo
NPHUKJIATHOT0 MOAYJISA)

OPHUCHTHPOBAHHO€ coaepikaHue (conepmanne

ITpumenenue apoGeil ¥ MPOLIEHTOB ISl peIIeHUs IPUKIAJHbIX 330a4 U3 PA3IUYHBIX 2
oTpacieil 3HAaHUM W peasbHOW XMU3HU. [IpUOMKEHHBIC BBIYMCIICHUS, IpaBHUIIA
OKpYTJIEHUS, TPUKUIKA M OLEHKa pe3yibTaTa BbIYMCICHUH. Pa3zHble crocoOsbl
BBIUMCIICHUSI TIPOLEHTOB. [IpOLIEHTHBIE BBIYMCIECHUS B TNPO(PECCHOHATBHBIX
3amaqax. [IpuMeHeHHe ypaBHEHMH M HEPABEHCTB K PELICHUI0 MaTEeMAaTHYECKHUX
3aJ1a4 Y 3aJ1a4 U3 pa3JIu4HbIX 00JacTeil HAyKH U peallbHOM JKU3HU
IIpakTH4yeckoe 3aHATHE
Tema 1.5 Conep:xanue yueOHOro MaTepuaJia
IlocnenoBaTesIbHOCTH IlocnenoBaTeabHOCTH, CIOCOOBI 3ajaHus IOCJIedoBaTelIbHOCTEH. MOHOTOHHBIE
u porpeccun MOCJICIOBATEILHOCTH.  ApudMeTnueckass W reoMeTpHuYecKas  IPOTPECCHUH. 2
beckoneuno yOwiBatomiast reomerpuueckas mporpeccuss. Cymma OecKOHEYHO
yObIBaroleil reomerpuueckoil mporpeccuu. @dopmyna CIOXHBIX IMPOLIEHTOB.
Wcnonp3oBaHue mporpeccuu JUisli pPELIEHUS peabHbIX 3aJad  [PHUKJIaJHOTO
Xapakrepa
IIpakTHYeckoe 3aHATHE
Tema 1.6 Coaepixanue yueOHOro MaTepuasa
OyHKUMH U rpaQuKn OyHk1us, crnocodbl 3amaHus ¢yHkuuu. I'padpuk (ysxnumn. B3anmuo obOparHble
¢yakuu. OO6nacte ompefeneHuss M MHOXKECTBO 3HadeHu ¢yHkuuu. Hynu 2
¢ynkuuu. [TpoMexxyTKH 3HaKONOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU
Tema 1.7 Coaepixanue yueOHOro MaTepuasa
BxonHo#t KOHTpOTh Bbruucnenuss u mpeoOpa3oBaHus. YpaBHEHMs M HepaBeHcTBa. [Iporpeccun.
OYHKIMH U TpadUKH. 2
IIpakTnyeckoe 3ansATHE
Paspnen 2 IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE 16 OK 01, OK 03,
Tema 2.1. Coaeprxanue yueOHOro MaTepuaa OK 04, OK 07,
HosTopenue OcHoBHble QUrypbl, (akTel ¥ TeopeMbl MIaHUMETpuu. OCHOBHBIE MOHSITHUS MK 2.1
nnaHnvMeTpud. OCHOBHBIC | crepeomerpuy. Touka, TpsMas, ILIOCKOCTh, IIPOCTpaHCTBO. IloHsTHe 00 2

IMOHATHA CTCPCOMETPUN

AKCMOMAaTHYCCKOM IIOCTPOCHHUU CTCPCOMETPHUU. aAKCHOMBI CTCPCOMCTPHUN U




CIICACTBHUA U3 HUX

Tema 2.2.

[IpsimMble U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCT NPSAMBIX,
IPSIMOM U TUIOCKOCTH,

Conep:xanue yueOHOro MaTepuaJia

B3auMHOe pacnonoxxeHue HOpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAOLIUECH,
MapajuledbHbIE W CKpelIUBaroluecs ImpsMbie. [lapamnenbHOCTh MNpAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: NapajUielibHble MpsAMbIE B  IPOCTPAHCTBE,
MAPAJUIENBHOCTD TPEX MNPSAMBIX, MAPAJUIENBHOCTh NPSAMOW M IJIOCKOCTH. YTJIBI C

TJIOCKOCTEH COHAIIPABJIICHHBIMU CTOPOHAMH, YIroJl MEXKIY TMpSAMBIMH B IPOCTPAHCTBE. 4
[TapanienpHOCTh IUIOCKOCTEN: MapajlieibHble IIJIOCKOCTH, CBOICTBA NapalIeIbHbIX
wiockocteil. [Ipocreiimue nmpocTpaHCcTBEHHBIE (DUTYpPBI HA IMIIOCKOCTH: TETPa’dap,

Ky0, apajuieJienunes, HOCTPOEHNUE CEUEHUMI

Tewma 2.3. Coaep:xanue yueOHOro MaTepuaJia

IlepnennuKyaIpHOCTD [lepneHUKYyIAPHOCTh HPSAMOM M INIOCKOCTH: MEPIEHAUKYJSPHBIE IpsSIMBIE B

NPSIMBIX U TIIOCKOCTEH MIPOCTPAHCTBE, MpsAMbIC MApPAUICIbHbIE W TEPHEHIUKYISPHbIE K IJIOCKOCTH, 2
IIPU3HAK NEPIEHIUKYIIPHOCTH MPSAMONM U IUIOCKOCTH, Teopema O HpsAMOi
NEePIEHIUKYISIPHON MIIOCKOCTH

Tema 2.4. Coaep:xanue yueOHOro MaTepuaJia

YTl MEXY TIPAMBIMU VYribel B IPOCTPAHCTBE: YOI MEXKIAY NPSMOM M IUIOCKOCTBIO, ABYIPAaHHBIM Yrod,

1 IIITOCKOCTAMU JIMHEMHBIN YIroJl ABYTPaHHOro yria. [lepneHaukyssp 1 HaKIIOHHBIE: pACCTOSIHUE OT 2
TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOM /10 TJIIOCKOCTH, IPOEKLUs PUTyphl Ha
IUIOCKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEN: NpPU3HAK MEPIEHIUKYIIPHOCTH
JIBYX TUIOCKOCTEN. TeopeMa 0 TpEX NepneHIUKyIIpax

Tema 2.5. IIpodeccnonanbuo OPHMEHTHPOBAHHOE coaepikaHue (conepxanue

[Tpstmble U IIIOCKOCTH NPHKJIATHOTO MOY.Is1)

B IIPAaKTHHUCCKNX 3a/a9aX | paconoxkeHHe NPIMBIX U TIIOCKOCTEH B OKPY/KAIOIIeM MHpe (PUPOJIe, HCKYCCTBE, 4
apXHUTEKType, TeXHUKe). Perienne npakTHKO-OpueHTHPOBAHHBIX 331a4
IIpakTHYeckoe 3aHATHE

Tema 2.6. Coaep:xanue yueOHOro MaTepuasa

OcHoBHbIe B3anmHoe pacnosiokeHHe NpsIMBIX U IUIOCKOCTEM B mpocTpaHcTBe. IlocTpoeHue

IIPOCTPAHCTBEHHBIE CeueHMi )

(urypsI 1 MX B3aHMHOE IIpakTuyeckoe 3ansiTHE

pacnoaoKeHNe

Pa3nen 3. KoopanHaTsl 1 BeKTOpPbI B IPOCTPAHCTBE 16 OK 01, OK 03,

Tema 3.1. Coaepixanue yueOHOro MaTepuaJa OK 04, OK 07,




BexTopsl B mpocTpaHcTBE. | BekTop Ha INIOCKOCTH U B TpocTpaHcTBe. C0KeHUe U BBIYMTAHUE BEKTOPOB. [IK 2.1
JleiicTBYsI ¢ BEKTOpaMH YMHOK€EHHE BEKTOpa Ha 4ncio. PasnokeHue BeKTopa o TpEM HEKOMIUIAHAPHBIM 4
BektopaM. [IpaBuio napamnenenunena. Pemenue 3aga4, CBA3aHHbBIX C
IIPMMEHEHHUEM ITPABWJI JEUCTBUM C BEKTOPAMHU
Tewma 3.2. Coaep:xaHue yueOHOro MaTepuaJia
Koopnuuats! B [IpsmMoyronpHas cucreMa KOOpAMHAT B IpocrpaHcTBe. KoopauHaTtsel BekTOpa.
HPOCTPaHCTBE. [Ipocreiimne 3amayu B KOOpJAMHATaX. YTOJd MexXAy BekTopamu. CkalsipHOe 6
Ipocreiimue 3anaun IIPOU3BEICHUE BEKTOPOB. BBIYKCIIEHHE YITIOB MEXAY NPAMBIMA M IIJIOCKOCTSIMHU.
B KOOpAHaTax KoopanHatHO-BEKTOPHBINA METO/I ITPU PEUIEHUH T€OMETPUUYECKUX 3a/1ad
Tema 3.3. IIpodeccnonanbHo OpPHEHTHPOBAHHOE cojeprkaHue (conepxanue
HpakTuko- NPUKJIATHOTO MOTYJIs)
OpPHUCHTHUPOBAHHBIC 3A/IAUN | KoopnunaTHas TIOCKOCTh.  BhIUMCIEHHE paccTOsSHMIT UM IUlomafel Ha 4
Ha KOOpAMHATHOH KOOPJMHATHOM IIOCKOCTH. KOJIMUECTBEHHBIE PACYEThI
fLIoCKoCTH IIpakTHYeckoe 3aHATHE
Tewma 3.4. Conep:xanue yueOHOro Marepuasia
Pemenne 3anau Ha KoopanHatHO-BEKTOPHBIA METO/ MPHU PEIICHUU IeOMETpUUYECKUX 3ajad. Pemenue 2
KOOpAHHATEI 3a/la4, CBA3AHHBIX C IPUMEHEHMEM IIpaBWJ JEMCTBUM € BeKTOpaMu. 3ajadyu
H BEKTOPBI IJIAHUMETPUHU U CTEPEOMETPUM M METOJbI UX PEHICHUS
IIpakTHYeckoe 3aHATHE
Pa3nen 4. Crenenn n kopuu. CreneHHas, NokasareJbHasi M JJorapupmuyeckas pyHKIusA 62 OK 01, OK 02,
Tema 4.1. Coaeprxanue yueOHOro MaTepuaJa OK 03, OK 04,
Apudmerndeckuii KopeHb | ApudMeTHUeCKUil KOpeHb HATypajbHOU creneHu. JeficTBus ¢ apudMeTHIEeCKIMU 6 OK 05, OK 07
N—oH CTeneHn KOpHSIMHM N—OW CTEIICHU MK 2.1
Tema 4.2. Coaep:xanue y4eOHOro MaTepuasa
Crenenn. CranzapTHas Crenenn ¢ menbiM mokasareneMm. CrtangapTHas (opma 3amucu JIeWCTBUTEIBHOTO
opma 3ammcu yucia. Mcnonp3oBaHue noaxosied GopMbl 3anMcy JE€HCTBUTENBHBIX YUCEN IS 6
JCHCTBUTENILHOTO YHCIIA penieHusT NpPAaKTUYECKWX 3aJa4 MW IpeacTaBlieHHs JaHHbIX. CreneHp ¢
panMoHanbHBIM ToKa3aTeneM. CBolicTBa creneHH. IIpeoOpazoBaHue BBIpaKEHHIA,
COJIEp>KalllMX CTENEeHH C PallMOHAIBHBIM IMOKa3aTelleM
Tema 4.3. Conep:xaHue yueOHOro MaTepuasa
Crenennas QyHKIms CrenenHass (QyHKUMSI C HaTypaJbHBIM W IIeJbIM MoKa3zareiaeMm. EE cBoiicTBa u 2

rpaduk. CBoiicTBa 1 rpadMK KOpHS N-Oi CTENIEHH

Tema 4.4.

Conep:xanue yueOHOro MaTepuaJia




Hppanunonansusie
YPaBHEHHUS U HEPABEHCTBA

Pemrenne nppalMOHaNBHBIX YPAaBHEHUN U HEPAaBEHCTB

HpaKaneCKoe 3aHsATHE

Tema 4.5.
[IpuMeHeHue cBOMCTB
CTENEeHHOHN (QYHKIIUH

Conep:xanue yueOHOro MaTepuaJia

Vcnonp3oBaHue CBOMCTB CTENEHHONW (YHKIMH TpPU PEHICHWH YpaBHEHHH U
HEPABCHCTB

I[IpakTHyeckoe 3aHATHE

Tema 4.6.
[ToxazaTenpHast QyHKIHUSA,
€€ CBOIiCTBa

Conep:kanue y4eOHOIro MaTepuaa

[TokazarenbHas pyHKuMs, €€ cBoWcTBA U TpaduK

Tema 4.7. Coaepixanue yueOHOIro MaTepuasa

lloxasarenbHble IlokasaTenbHbIe YpABHEHUS 1 HEPABEHCTBA

YPaBHCHUA IIpakTH4Yeckoe 3aHATHE

Y HEPAaBEHCTBA

Tema 4.8. Coaepixanue yueOHOIro MaTepuasa

lpumenenne CBOJCTB | PemeHue MoKa3aTebHBIX YPABHEHUI M [0KA3aTEIbHBIX HEPABEHCTR

MOKa3aTelbHON (YHKIIUN

IIpakTH4yeckoe 3aHATHE

Tema 4.9. Coaep:xanue yueOHOro MaTepuasa

Jlorapu¢m umcra. Jlorapudm umcna. JlecaTHUHBIN U HATYpaJIbHBIN JOTapr(pMbI
JlecaTuaHbIN

Y HaTypaJbHbIN

J0rapuQmbl

Tema 4.10. Coaep:xanue y4eOHOro MaTepuasa

CaoiicTa norapr¢mon IIpeoOpa3oBaHue BBIPAXKEHHUH, COACPIKALIMX JIOTapU(MBI
Tema 4.11. Coaep:xanue yueOHOro MaTepuasa

Jlorapugmiraeckas Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk

¢byHKIUS, ee CBONCTBA

Tema 4.12.
Jlorapudmmueckue
YpaBHEHUS U HEPABEHCTBA

Conep:xanue yueOHOro MaTepuaJa

HOFapI/I(I)MI/I‘-ICCKI/IC YpaBHCHUA U HCPABCHCTBA

HpaKaneCKoe 3aHsATHE

Tema 4.13.
Jlorapudmsl B ipupojie u

IMpodeccuonanbHo OpPHMEHTHPOBAHHOE coJep;KaHue (conep:kanue

NPUKJIATHOTO MOIYJIs)




TEXHUKE [Tpumenenue norapudma. Mcropus pa3Butus marematuku. Jlorapudmuueckas 4
cnupans B mpupone. Ee maremarnyeckue cpoiictBa. Mcmonb3oBanue rpaduxon
GyHKUIMN A7 MCCIIeIOBaHUS MTPOLIECCOB M 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT MPH
pElIeHNH 3a]]a4 U3 pa3IMyuHbIX 00JacTel HAayKH U peaslbHOM KU3HU
Tema 4.14. Coaep:xaHue yueOHOro MaTepuaJia
IIpumenenne Pemenne norapudmMudeckux ypaBHEHHUH U HEPABCHCTB 2
norapu(MoB K pEIICHUIO
3a/1a4 IIpakTHYeckoe 3aHATHE
Pa3zgea 5. OcHoBbl TpUTrOHOMeTPUHU. TpUroHoMerpuueckne GyHKIUM. 40
Tema 5.1. Conep:xanue yueOHOro MaTepuaJa OK 01, OK 02,
OCHOBBI TPUTOHOMETPUH CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, OK 03, OK 04,
apKTaHI'CHC  YHUCJIOBOI'O  apryMecHTa. Tpuronomerpuyeckass  OKPYXHOCTb, 6 OK 05, OK 06,
orpezieNieHue TPUTOHOMETPUUECKHX (DYHKIMI YHMCIOBOTO apryMeHTa OK 07
Tema 5.2. Conep:xanue yueOHOro MaTepuaJia MK 2.1
OcHoBHbIe [IpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE
TPUTOHOMETPHICCKHUE TPUTOHOMETpHUYECKUE (POPMYITBI 6
TOX/IECTBA
Tema 5.3. Coaepixanue yueOHOIro MaTepuasa
Hepunoanyeckue QyHKUMH. | Gympkrms.  [leprogudeckine (GyHKIMK. TpHUrOHOMETPHUUECKHE (YHKIHH, HX 6
Tpuronomerpuueckue CBOJCTBA U rpauKy
byHKIUN
Tewma 5.4. Coaep:xanue yueOHOro MaTepuasa
IIpeobpasoBanue CxkaTue u pacTspkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM. 2
rpadHuKoB [IpeobpazoBanue rpadukoB TPUTOHOMETPUUECKHUX (DYHKITHIT
TPUTOHOMETPUUECKUX
DyHKIHi IIpakTnyeckoe 3ansATHE
Tema 5.5. IIpojeccnonanbuo OPHEHTHPOBAHHOE coJep:KaHue (conepxanue
Omnmucanne NPUKJIATHOTO MOIYJIs1) 2
IIPOU3BOJICTBEHHBIX

IPOLIECCOB € TIOMOIIBIO
rpadukoB QyHKUINN

Vcnonb3oBaHue CBONCTB TPUTOHOMETPHUYECKUX (DYHKIUH B mpodeccHoHaIbHBIX
3amavyax. Vcnonb3oBaHue rpadukoB (yHKIUI A7 HCCIEIOBAaHUS IPOLIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPU PELICHUH 3aJad U3 JPYTUX Y4eOHBIX
JUCIUIUIMH U peaIbHOM JKU3HU

Tema 5.6.

Conep:kanue y4eOHOIro MaTepuaa




Ob6patHsble Ob6parnbie ¢pynkuuu. OOpaTHbIE TpUrOHOMETpHUYeckre (yHKIMU. VX cBoiicTBa M 2
TPUTOHOMETPUUECKHE rpapuku
byHKIIIN
Tema 5.7. Coaeprxanue yueOHOro MaTepuasa
Tpuronomerpuyeckue PemieHne TpUrOHOMETPUYECKUX YPABHCHU I 10
YPaBHEHHUS
Tema 5.8. Conep:kanue y4eOHOIro MaTepuaa
Tpuroxomerpuieckue [Ipumepsl TpUrOHOMETPUYECKHE HEPABEHCTBA. Pernienre npocrenmmx 4
HCPaBCHCTBRA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHUCJIE C UCIIOJIb30BAaHUEM CBOMCTB
byHKIMHA
Tewma 5.9. Conep:xanue yueOHOro MaTepuaJia
Pemenne 3anau TpUroHOMETPUYECKUE BBIPAKEHUS], YPABHEHUS U HEPABEHCTBA 2
TPUTOHOMETPUH IIpakTnyeckoe 3ansTHE
Pa3nen 6. [IpousBoanas pyHkuum, ee npuMeHeHne 40 OK 01, OK 02,
Tema 6.1. MonotoHHOCTE | Coaep:kaHue y4eGHOT0 MaTepuasia OK 03, OK 04,
yHKIMA. DKCTPEMyMBI [IpoMexyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl U MHHHMYMBI (YHKIIWH. 2 OK 05. OK 06
(ynkunn. Toukn Haubonbiiee u HanMeHblliee 3HaUeHUE (YHKIIUU Ha IPOMEKYTKE OI’{ 07 ’
JKCTpEMyMa
Tema 6.2. Ilonsrtue o Coaep:xanue yueOHOro MaTepuasa [K 2.1
HCIPEPRIBHOCTH HenpepbiBHble pyHKIIMN. METOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB 2
byHKIUN
Tema 6.3. Coaepixanue yueOHOIro MaTepuasa
HpouzBozxnast GyHKIHH [MpousBognas ¢yakuun. [IpousBogHbIe »diaeMeHTapHBIX QYHKIUNA. DOpMyIIbI 8
HaXO0XACHUS TPOU3BOIHON CYyMMBI, IPOU3BEAEHUS U YACTHOTO
Tema 6.4. Coaep:xanue y4eOHOro MaTepuasa
reOMeTqueSKHﬁ CMBICT ['eomeTpuyeckuii CMBICT TPOU3BOMHON (GYHKIIMU — YIJIOBOM KOd(hUIMeHT
TPOU3BOHOH KacaTenbHOU K Tpaduky (YHKIHMH B TOYKE. YpaBHEHHME KacaTelIbHOM K rpaduky 4
byHKIIT
Tema 6.5. IIpogeccnonanbuo OPHEHTHPOBAaHHOE coJep:KaHue (copep:xanue
DU3NYECKUI CMBICIT NPHKJIATHOTO MOY.IsA)
NPOU3BOJHON Ouznyeckuil (MEXaHWUUECKHI) CMBICT MPOU3BOAHON. [IpuMeHeHue Mpou3BOIAHOM 2

B IIpo(hecCuOoHaNbHBIX
3aadax

IUIsL ONIPEJIEJIEHUs] CKOPOCTH IIpolecca, 3alaHHOr0 (hOpMYIION Uil rpadukomM




IIpakTHyeckoe 3aHATHE

Tema 6.6. Coaep:xaHue yueOHOIro MaTepuaJia
Ipumenenue Bospacranne u yObiBaHMe (YHKIIMHA, COOTBETCTBHE BO3pACTaHHMs W YOBIBaHHS
IPOU3BOIHOM K ¢byHKIMK 3HAaKy npou3BoaHOW. [IpuMeHeHHe MPOM3BOAHON K HCCIEIOBAHHIO 6
MCCIIC/IOBAHHIO (DYHKIMI (hyHKIIMI HAa MOHOTOHHOCTb U 9KCTPEMYMBI.
Ha MOHOTOHHOCTb U
9KCTPEMYMBI
Tema 6.7. Conep:xkanue y4eOHOro MaTepuasia
Hccnenosanue GyHKImiA AnTOopuTM HCciaeaoBaHUS (YHKIMH M TIOCTpPOCHHS ee Tpaduka ¢ IOMOIIBIO
¥ TIOCTPOCHNE IPpaduKOB npou3BoaHOM. [locTpoeHne rpagkoB MHOTOWIEHOB C MCIIOJNIB30BAaHUEM arapara 4
MaTeMaTHYeCKOro aHanusa. Victopust pa3BUTHS MAaTEMaTHYECKOTO aHaIH3a
Tema 6.8. Conep:xanue yueOHOro MaTepuaJia
Hauboss1uee u Haxoxxnenne HamOONbIIEro M HAUMEHBIIETO 3HA4YeHHUS (PYHKIIMM Ha OTpeE3Ke.
HaMMCHBIICC 3HAYCHU A [IpuMeHeHne npon3BOIHOM I HAXO0XK/ICHHSI HAWITYUILETO PEIEHUs B IPUKIaJIHbIX 4
(yHKIHH Ha OTPE3KE 3a/auax, IS OMNPENEJICHHs CKOPOCTH TIpoliecca, 3aJaHHOTO (OpMYJION Win
rpadgukom
Tema 6.9. IIpo¢eccuonanbHo OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue
Haxoxnenne NPHUKJIATHOTO MOIYJISA) 6
ONTHMATIBHOTO PESYIbTATA | IThyxauple 3a/aun, B TOM YHCIE COLMANLHO-DKOHOMMYECKOTO M (PU3HUECKOTO
C MOMOILBIO IPOUSBOIHON |y ahaxTepa, MX peleHne cpecTBAMH MATEMATHIECKOTO aHATN3a
B HPAKTHICCKUX 3a/1auax IIpakTnyeckoe 3ansATHE
Tema6.10. Pemenne 3anad. | Conepxanue y4eGHOro MaTepuasia
IIponsBonnas GyHKImMY, €€ | Tudpdepenuuposanne  ¢Gyakimit. MccrenoBanue  (GYHKIHA € MOMOIIBIO
IIPUMCHCHHE npou3BoHOM. Hanbospiiee 1 HanMeHblee 3HaueHusl QYHKIIUU 2
IIpakTHYeckoe 3aHATHE
Pasnean 7. IlepBooOpa3Has pyHKUIMH, €€ IPUMEHECHHE 16 OK 01, OK 02,
Tema 7.1. Coaeprxanue yueOHOro MaTepuaJa OK 03, OK 04,
IlepsooGpasHas Gynkunu | [TepBooOpasnas. Tabmuia nepBooOpasHbIX 4 OK 05, OK 06,
Tema 7.2. [Tnomanb Conep:kaHue y4eOHOIro MaTepuaa OK 07
KPUBOJINHENHOU WuTterpan, ero reoMmeTpuueckuii u puzndeckuil cMbIci. Beruncienne uHTerpana mno 6 K 2.1

Tpaneuuu. Popmyna
Herorona — Jleiibaumna

dhopmyne HeroTona-Jleitonuma

HpaKaneCKoe 3aHsATHE

Tema 7.3.

IMpodeccuonanbHo OpPHMEHTHPOBAHHOE coJep;KaHue (conep:kanue




OmnpeneneHHblil HHTErpai

NMPUKIATHOTO MOIYJIs)

B IPO(ECCHOHANILHON Pemenwue 3a1a4 Ha mpuMEHEHUE UHTETpAJIA JUISl BEIYMCICHUS (PU3UUYECKUX BEITMYUH 4
JEATCIBHOCTH U KU3HU U IUTOIIage
Tema 7.4. Pemienue 3anau | Coaep:kaHue y4eOHOT0 MaTepHuasia
Ha HaXOXICHHC [TepBooOpaznas u uHTETpa
nepsooGpasHoi IIpakTHYeckoe 3aHATHE 2
U €€ IPUMEHEHUE
Pa3nen 8. MHOTOrpaHHHUKHM M TeJia BpalleHust 26 OK 01, OK 02,
Tema 8.1. Coaeprxanue yueOHOro MaTepuasa OK 03, OK 04,
MuororpaHHHKH [ToHATHE MHOrOTPaHHUKA, OCHOBHBIE BJIEMEHTHl MHOTOIPAHHHMKA, BBHIMYKIBIE U OK 05, OK 06,
Hpusma. [Ipsamas HEBBIIMYKJIbIE MHOTOI'PaHHUKY; pa3BEPTKAa MHOIOTPaHHUKA OK 07
1 NpaBUIbHAA IPU3MBL [Ipusma: n-yrosnpHas npu3ma; IpaHd U OCHOBAHUsS IIPU3MBI; NpsAMas U HAKJIOHHAas 2 IIK 2.1
MpU3Mbl; OOKOBass W TIOJIHAs TIOBEPXHOCTh MPU3MBI. JIEMEHTHl IPU3MBI.
[IpaBunbHas npusma
Tewma 8.2. Coaep:xanue yueOHOro MaTepuaJia
Hapannenenunexn, ky6 [lapannenenunen, NpsAMOYroibHBIM mapauienenunen M ero cpoiictBa. Kyo. 2
Ceuenue ky0a, mapajienenumneaa
Tema 8.3. Conep:xaHue yueOHOro Marepuaa
Hupamuna. IpaBuiabHas [Mupamuna: n-yronpHas HHpaMuia, TPaHU U OCHOBAaHWE MUPAMHIbI; OOKOBas U
NUpaMuza. Y ceueHHas MOJTHAsI TTIOBEPXHOCTh MUPAMUJIBI; MPABWIIbHAS M YCeUEHHAsK MUpaMua. DIIEMEHTHI 2
IpamMuiia nupamMuibl. Berarcienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHalu, YIIbl
Tema 8.4. Coaep:xanue y4eOHOro MaTepuasa
bokoBas 1 monHas [Tnomans OOKOBON MOBEPXHOCTH M TIONHOW TOBEPXHOCTH TMPSIMOW TMPU3MBI,
IIOBCPXHOCTE IIPU3MBIL, IUIOUIalb OCHOBaHUWM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOW IPU3MBI. 2
11HpaMu /bl [Tnomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIILHONW MHPaMUIbI, TEOpEMa
0 IJIo1aA1 GOKOBON NOBEPXHOCTH YCEUEHHON MUpPaMUIbI
IIpakTHYeckoe 3aHATHE
Tema 8.5. Conep:kanue y4eOHOIro MaTepuaa
JBinkeHne B JBr>xeHue B nmpoctpancTBe. CUMMETPHUS B TPOCTPAHCTBE: CUMMETPHS
IIPOCTPAHCTBE. OTHOCUTENBHO TOYKH, MPSAMOM, MIIOCKOCTU. DJIEMEHThI CAMMETPHUH B TUPAMHIAX, 2
Cummerpus B napajuiesenumenax
MIPOCTPAHCTBE
Tewma 8.6. Coaepixanue yueOHOro MaTepuasa




IIpaBunbHbBIE
MHOTOTPaHHMKH, X
CBOMCTBa

[TonsiTHE MPaBUILHOTO MHOTOTPAHHUKA; TPAaBUJIbHAS TPU3MA U MPABUIIbHAS
MUpaMK/ia; MpaBUIbHAS TPEYroJibHAs MUpaMKia U MPaBUIBHBIA TETpasaAp; KyO.
[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3/Ip, JOJAEKAdAP U UKOCABP.
JIBrKeHre B IPOCTPAHCTBE. DJIEMEHThl CHMMETPUHU B MPABUIIBHBIX
MHOT'OTpaHHUKAX

Tema 8.7. Cummerpus B
npodeccuu. CeueHus
MHOTOT'PaHHHKOB

B IPO(eCCHOHATBHBIX
3ajagax

IIpogeccuonaibHo
NPHUKJIATHOT0 MOAYJISA)

OPHUCHTHPOBAHHO€ coaepikaHue (conepmanne

CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY, B TPODECCHH.
Vcrnonb30BaHue IBUKEHUH B IPOCTPAHCTBE MPH PELLICHUH TPOHECCUOHATIBHBIX
3anay. Ceuenus npusMbl U nupamubl. [loctpoenue ceueHnii MHOIOIrPaHHUKOB,
UCHOJb3Yysl METOJ CIIeJ0B. BhINOoNIHEeHNEe BBIHOCHBIX IJIOCKUX YEPTEXEN U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX GUTYp (BH]I CBEPXY, COOKY, CHU3Y)

Tema 8.8.

Huwnmunap, ero
cocrasisitoue. Ceuenue
UWIMHIpA

Conep:xanue yueOHOro MaTepuaJia

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIolue HUINHAPUIECKON TTOBEPXHOCTH, OCh
WIAHIPUYECKON MOBEepXHOCTH. L{uamHIp: ocHOBaHHMS W OOKOBas MOBEPXHOCTH,
oOpa3ymolas U OCb; IUIONIaJb OOKOBOM M IMOJHON MOBEpXHOCTH. M300paxeHwue
HUATUHApPA Ha TiockocTh. Pa3BépTka nmnunapa. Ceuenus nuanHapa (TUIOCKOCTHIO,
napajuiebHON WIN NepHeHAUKYIISIPHON OCH IMIIMHPA)

IIpakTHYeckoe 3aHATHE

Tema 8.9.

Konyec,

€ro COCTaBJIAIOLINE.
CeueHue KoHyca

Y ceueHHBI KOHYC.

Conep:xaHue y4eOHOro MaTepuaJia

Konnueckas moBepXHOCTh, 00pa3yrolme KOHHYECKON MTOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW oBepXHOCTU. KOHyC: OCHOBaHMe U BepIIMHA, 00pa3yromas
1 OCh; TUIOMIAh OOKOBOM U MOJTHOW MOBEPXHOCTH

VY ceu€HHBIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.
N3o0paxkenue KkoHyca Ha miIocKocTu. Pa3BépTka koHyca. CedeHust KoHyca
(TITOCKOCTHI0, MapaljIeIbHOM OCHOBAHHIO, U TUIOCKOCTHIO, MPOXO/SIIEH yepe3
BEPILNHY)

HpaKTl/l‘leCKOE 3aHsATHE

Tema 8.10.
[Hap u chepa, ux ceueHus

Conep:kanue y4eOHOTro MaTepuaa

Cdepa u map: neHTp, paanyc, IMamMeTp; IIoaas NoBepxXHoCcTH chepsl. Bzanmuaoe
pacnonoxeHue cepsl U MIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe.
N3o0paxkenue cdepsl, mapa Ha miaockocTr. CedeHus mapa

HpaKaneCKoe 3aHsATHE

Tema 8.11.

Conep:kanue y4e0OHOIro MaTepuaa




TTonsaTtue 00 00BEME TENA.

[Tonstne 00 00BEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. OO0bEM mHpaMUBI,

O6bemMbl MPU3MBbI HIUJIMHIPA, KoHyca. O0bEM I1apa U MIoma s chepbl 2
MHOrorpaHHukoB u  Tein | CopepikaHue yueOHOTO MaTepuaa
BpallleHU. [Tono6uble Tena B mpoctpancTBe. COOTHOIICHUS MEXAY IUIOIIAIMU TOBEPXHOCTEH
O0beMbl ¥ MJIOMEAAM | 1 00bEMaMU TTOTIOOHBIX TEJ
MOBEPXHOCTEH IMOJA0OHBIX
Ten IIpakTHyeckoe 3aHsATHE
Tema 8.12. KomOunamuu | IIpodeccuonanbHo OpPHEHTHPOBAHHOE cojeprkaHue (conepxanue
MHOTOIPAHHUKOB U TCI | pHKJIAJHOTO MOJLY.Ist) 2
BpalllCHI Ha MPAKTHKE MHororpaHHuK, OncaHHbIN 0koIo chepsl. Cdepa, BMCaHHAS B MHOTOTPAaHHHUK
WJIH B T€JIO BpallleHus. MHOTOIpaHHUK, BIIMCAHHBINA B TEJIO BPAILICHUS.
Vcnonp30BaHre KOMOMHALMKA MHOTOTPAHHUKOB U TE€J BPAIICHUs HA IPAKTHKE
IIpakTnyeckoe 3ansTHE
Tewma 8.13. Pemienue Conep:xanue yueOHOro MaTepuaJia
3a/1a4. MHOrOTpaHHUKH U | BprupciieHue BEMUMH (JUIMHA, YTOJI, 00eM, ILIOMIA (b TOBEPXHOCTH) 2
TCJ1a BpalllCHUA reOMETPUUYECKUX PUTYP, UCTIONIB3YS U3yUeHHBIE (HOPMYIIBI U METOBI
IIpakTH4yeckoe 3aHATHE
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHCTHKA 22 OK 01, OK 02,
Tema 9.1. Coaep:xaHue yueOHOro MaTepuasa OK 03, OK 04,
[IpexcrapieHne TaHHBIX [IpencraBienrie MaHHBIX C TOMOUIbI0 Tabmuiy u  auarpamm. CpenHee OK 05, OK 07
u onurcareibHas apudMeThyecKoe, MeauaHa, HauOOJbIIEe W HAUMEHbIEEe 3HAYEHUS, pa3Max, 2 K 2.1
CTaTHCTHKA JMCIIepCHsi, CTAHAAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
Tema 9.2. IIpojeccnonanbuo OPHMEHTHPOBAHHOE coaepikaHue (conepxanue
CocraBnenue TabnuIl NPHKJIATHOTO MOYJIs)
1 AMarpaMM Ha HMPaKTHKE | TTeppyynas 06paboTka CTATHCTUYECKUX JAHHBIX. 'padudeckoe UX MpeCTaBIeHHUE. 2
HaxoxnaeHue cpegHuX XapakTepUCTHK, HaOIolaeMbIX JAaHHbIX. llpuMeHeHue
CTaTUCTMYECKUX METOOB JJIs pelieHus MpodecCHOHAIBHBIX 3a/1a4
Tema 9.3. Coaeprxanue yueOHOIro MaTepuaa
Onepanuy Haz CrydaifHple SKCTIEPUMEHTHI (OTIBITHI) U CITy4aiHbIE COOBITHS. DIeMEHTapHbBIS
COOBITHAMH, HaJ coOBITHS (MCX0/1bI). BeposTHOCTD citydaitHOro coObITHS. BIM30CcTh 4acTOTH
BEPOATHOCTAMH. BEpPOSITHOCTH COOBITHI. CiTydailHbI€ ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU 2

VYcnoBHas BEpOSTHOCTh

COOBITUSIMH. BEpoSITHOCTH COOBITHI B OIMBITaX C PABHOBO3MOXKHBIMH
aJeMEeHTapHBIMU cOOBITUAMH. Oniepannu HaJl COOBITUSMHU: TIEpEeCeUCHUE,
00BbeIMHEHNE, MPOTUBOIIOJIOKHBIE cOOBITHS. J{narpammel Ditnepa. Dopmyna




CJIOKEHUS BEPOSATHOCTEHN. Y CIIOBHAsL BEPOSITHOCTD. Y MHOKEHHUE BEPOSTHOCTEH.
HepeBo cnydaitHoro skcnepuMenTa. @opmysa noiaHoi BeposiTHOCTH. HezaBucumbie
COOBITHS

Tema 9.4. Conep:xanue yueOHOro MaTepuaJia

DNEeMEHTHI KomOunatopuoe mnpaBwino ymHOxeHus. [lepectaHoBku u ¢akropuan. Ywucio
KOMOMHATOPUKHU couetanuii. Tpeyronbuuk Ilackans. @opmyna Ounoma HproToHa

Tema 9.5. IIpodeccuonanbHo OpPHMEHTHPOBAHHOE coJlepkaHue (copep:xanue

BepositHOCTh B

NMPUKJIAJTHOTO MOYJIfA)

podecCHOHATBHBIX Brruncnenue BeposTHOCTEH C Hconb3oBanueM (hopmynn komOuHaTOpuKku. O1ieHKa
3amaqax BEPOSITHOCTH COOBITHS B TPO(PECCHOHATBHOM JesITebHOCTH. Pemenue
npodeccHoHABHBIX 33/1a4 Ha BEPOSTHOCTH COOBITHS
IIpakTH4yeckoe 3aHATHE
Tema 9.6. Coaep:xanue yueOHOro MaTepuaJia

CCpI/II/I OoCJIICAOBATCIbHBIX

bunapublii ciydaiiHbIl ONBIT (MCHBITaHHWE), YCIeX W Heynada. He3aBucumele

UCIIBITAaHUI ucnelTadusa. Cepus HE3aBUCHMBIX HCHObITaHUM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHymm
Tema 9.7. Coaeprxanue yueOHOro MaTepuasa

Crny4aifHble BETUYUHBI
U pacnpeIencHusl.
Maremarnueckoe
0’KMJIaHUE CIIy4allHOU
BEJIMYUHBI

Cnyuaiinas BenuuuHa. Pacnipenenenne BepositHocTel. Jlnarpamma pacrpeeneHus.
[Ipumepsl pacnpeneneHuil, B TOM YHUCIE, T€OMETPUYECKOE W OMHOMHUAIBHOE.
HucnoBble XapaKTEPUCTUKHU CIYYAMHBIX BEJIMYMH: MAaTEMaTUYECKOE OXUIAHUE,
JMCIIEPCHS Y CTaHIAPTHOE OTKJIOHEHHME. [IpumMepsl npuMEeHEeHUsT MaTeMaTUYeCKOro
OKMJIaHHs, B TOM 4YMCIIE B 33/]a4ax M3 IOBCEIHEBHOW >XM3HH. MartemaTudeckoe
OKMJIaHWE OMHAPHOW CIIy4ailHOM BeNWYMHBI. MaTeMaThuecKoe OXKUJIaHHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaremMaTu4ecKkoe OXUIaHUE U JTUCIIEPCUs T€OMETPUUECKOTrO
1 OMHOMUAJIBHOTO pacIpeieIeHH

Tema 9.8.

Conep:xanue yueOHOro MaTepuaJa




3aK0H OOJIBIINX YHCET

3akoH OOJNBIIMX YKCET U €r0 pOJib B HayKe, Mpupoje u obmiectBe. BribopouHnsbrit

HenpepriBHbie METOJl uccliienoBaHui. [IpuMepbl HENPEpPBIBHBIX CIAYYaHBIX BEIUYUH. DYHKIMS 2
CIIy4aifHbIC BETMYMHBI IUIOTHOCTU pactipeneieHus. PaBHOMepHOe pacmpeielieHue U €ero CBOMCTBA.
(pacnpenenenus). [ToHsiTHE O HOPMAJIBHOM pacpeeIICHUN
Hopmansnoe
pacnpeneieHme
Tema 9.9. Pemienue 3anau | ComeprxkaHue y4eOHOT0 MaTepuasa
KOMOHHATOPHKH, Onementsl KoMmMOuHaTopuku. CoObITHE, BEpPOSTHOCTH COOBITHUA. CloXXeHuEe Hu
CTaTUCTUKH U TEOPUU YMHOKEHUE BEepOSTHOCTEN 2
BEPOATHOCTEH IIpakTHYecKoe 3aHATHE
Pa3nen 10. MaTemaTH4ecKuil NPaAaKTHKYM 26 OK 01, OK 02,
Tewma 10.1. IIpodeccnonanbHo OpPMEHTHPOBAHHOE coJepKaHue (copep:xaHue OK 03, OK 04,
Marpuiisl 1 NMPUKJIAJTHOT0 MOYJIA) OK 05, OK 07
ONPEACTUTENN CriocoObl perieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. [lonsTus: marpuna 2x2 u 3x3, 8 TIK 2.1
onpeaenuTenb MaTpulpl. Meron ['aycca pemieHus CUCTEM JIMHEHMHBIX YpaBHEHUM.
Pemenue npuknanneix 3agad. [Ipumenenue matpuil B uH(GOpMAaTHKe
IIpakTHYecKkoe 3aHATHE
Tema 10.2. Coaepixanue y1eOHOIro MaTepuasa
OneMeHTbl BEKTOPHOM Kowmmnanapueie BekTOphl. Pa3nokeHune BeKTOpa MO TpPeM HEKOMILIaHAPHBIM
anreopsl BEKTOpaM. YPaBHEHHME IJIOCKOCTU. ['eOMeTpHYecKuil CMBICH OIpeaenuTens 2x2. 2
Pemenue npukiaaHbIxX 3a1a4
Tema 10.3. Coaeprxanue y4eOHOro MaTepuasa
KomnekcHsle uncna ITonsate kommiekcHOro uucia. ConpshKeHHbIE KOMIUIEKCHBIE UYHMCIA, MOIYJIb U
apryMeHT KOMIUIEKCHOro 4uucna. Popma 3ammucu  KOMIUIEKCHOTO — 4HCiIa 8
(reomeTpuueckasi, TpUTOHOMETpUYecKas, anreOpaudeckas). Apudmernyeckue
NeNCTBUS ¢ KOMILJIEKCHBIMU YHCIIaMU
Tema 10.4 Conep:xkanue y4eOHOro MaTepuaa
I'puder ITonarue rpada. Ces3ubll rpad, aepeBo, IMKI rpad Ha IIIOCKOCTH. Perienue 2
MpUKIaAHBIX 3a0a4. [Ipumenenue rpada B uHbopMaTHKE
Tema 10.5. Coaepsxanue yueOHOro MaTepuasa




3amayn MaTeMaTUUECKOHU Bapuanuonnsiii  psa. Ilomuron dwactor u  rucrorpamma. (CraTucThyecKkue 2
CTaTUCTUKH XapaKTePUCTHUKU psAJla HAOII0AaeMbIX JTaHHBIX
Tewma 10.6. Conep:kanue y4eOHOIro MaTepuaa
Jloru4eckue onepauu Jlornueckue onepaunu. IIpumenenne nuarpamm Oiiepa—Benna nus pemenue 2
C MHOKCCTBaMH TEOPETHUKO-MHOXKECTBEHHBIX 3a7a4 NPO(EeCCHOHAILHON HAMpaBIICHHOCTH, 3aaad
JUIS. OIIMCAHMSI PEAJIbHBIX IIPOLIECCOB U SBJICHUN
Tema 10.7. Coaeprxanue yueOHOro MaTepuaJa
Pewenune 3anau
[IpumeHeHne W3y4YeHHBIX MaTeMaTH4YecKHMX (AKTOB K PpELICHUIO 3ajJad U3
MaTeMaTu4eCcKoro . . 2
pa3IMYHbIX 00JaCTe HayKH U pealIbHOM JKU3HU
MpaKkTUKyMa
Jlorapudmuueckas GyHKIUS U ee CBOHCTBA
NupuBuyanbHbL MPOCKT Conepaxanue y4e0HOro MaTepuaJjia -
3amuTa MHAUBUIYaJIbHOTO MPOEKTA -
Koncynbranus 2
IIpome:xxyTounas arrecranusi: aApyrasi gopma konTpoJs (1 cemecrp)
IK3aMeH (2 ceMecTp) 6
Bcero: 286




3. YCJIOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOM
YYEBHOI JUCHUILINHBI

3.1. [as peaqm3auuu NporpaMmbl 001Ie00pa3oBaTeJIbLHOH Y4eOHOW IUCHUIIMHBI

NMpeaAyCMOTPEHLbI CJICAYIOIINE CIICHUAJBHBIC IOMECIICHUA

Kabuner maTeMaTHKH, OCHALICHHBIH 00OpYIOBaHMEM M TEXHHMYECKHUMH CpPEICTBAMU

00yJeHus:

PaGoune mecta nmpernoaaBaTeyisd U 06y11a}01u14xc>1: JOCKa MEIoBas — 1 mT., CTOJI yLIeHI/ILICCKI/Iﬁ

— 18 mt., cryn yuerndeckuid — 36 mr., cton — 1 mr., ctyn — 1 mT.

KommiekT y4ueOHO-METOJMYECKOW JOKYMEHTAllUW, Pa3/JIaTOYHBI MaTepuall, HOPMAaTHBHO-

CIpaBOYHas IUTEpaTypa

TexHuueckue cpeacTBa OOydeHUs: MYJIbTUMEIUitHOe 00opymoBaHue (HOYTOYK, DKpaH Ha

ITaTUBE, IPOEKTOP)

3.2. UudopMmanuonHoe obecrieyeHne peaju3alui MPorpaMmmbl

CnucoKk OCHOBHOM JIMTEPATypPhl

boromonoB, H.B. Marematuka: y4eOHUK [Jig CpegHero  MpodeccrnoHalIbHOTO
obpaszoBanusi / H. B. boromonos, II. U. Camoiinenko. — 6-¢ u3g., mepepad. m gom. —
MockBa :  UzmarensctBo  Opaiir,  2025.—  400c. —  (IIpodeccuonanbproe
obpazoBanue). — ISBN 978-5-534-21352-2. — TekcT : anekTpoHHbIi // O6pa3oBarenbHas
mwiargopma FOpaiit [caiir]. — URL.: https://urait.ru/bcode/581714.

MaremaTrka: anreOpa 1 Hayajia MaTeMaTHYECKOT0 aHalIM3a, TeoMeTpus. Anredpa u Hadaja
Matematnueckoro ananusa 10-11km [Tekct]: yueOHuk: 6a30BbIil U yriIyOlIeHHBIH YPOBHU /
II.A.Amumos, FO.M.Komsrua, M.B.TkaueBa u np.- 12-¢ musn, crep.- M.: Ilpocsenienue,
2024.- 463c.

Matemaruka: anreOpa ¥ Hayajla MaTeMaTHMYECKOIro aHanu3a, reomerpus. I'eomerpus 10-
11k [Teker]: yueOHuK: 6a30Bblil u yriyoneHHsiil yposau / JI.C.AtanacsH, B.®.byTy30B,
C.b.KanomieB u ap.- 11-e uzg, crep.- M.: Ilpocsemenue, 2023.- 287c.

baspun, 1. M. Marematuka JUisi TEXHUYECKHUX KOJUIEIXKEH M TEXHUKYMOB : y4eOHUK U
MPAaKTUKYM JIJIsl CpefHero npodeccuonansHoro obpasosanus / U. U. baspun. — 2-e usn.,
ucnp. u gon. — Mocksa : U3natensctBo FOpaiit, 2025. — 397 ¢. — (IIpodeccronansroe
obpazoBanue). — ISBN 978-5-534-08026-1. — Tekcr : anexkTpoHHbIH // OOpa3zoBaTeabHAs
mwiaropma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561750

bagpun, W. WM. Marematudeckuii aHanu3 : Y4YEOHHMK ¢ TPAKTUKYM IS CPEIHETO
npodeccuonansHoro oopazopanus / U. U. baBpun. — 2-e uzn., ucnp. u gom. — MockBsa :
WznarensctBo  FOpaiit, 2025.— 327 c.— (IIpodeccuonansHoe oOpa3oBaHHE). —
ISBN 978-5-534-18667-3. — Tekcr : anekrtponHblii // OOpa3zoBaTenbHas miaaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/561218




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA30BATEJBHON YYEFHOU JUCHUILIAHBI

KoHTposib M omeHKa pacKphIBalOTCA dYepe3 MUCIHIDIMHAPHBIE PE3YyJIbTaThl, YCBOCHHBIE 3HAHUA W

NpUOOpPETEHHBIC

pohecCHOHATBHBIX KOMIIETESHITH.

00yJaroNMMHCS

YMCHUA, HaIrpaBJICHHLIC Ha

¢dbopmupoBaHHe

ooumx ™

Oob6masi/mpodeccuoHanbHas Pa3zgen/Tema THI OLIeHOYHBIX

KOMIIeTeHIIHS MepONpUsITUS
OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
pelieHus 3a1a4 1.6 VYeTHbII onpoc
npodeccHoHANbHOf P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 IT-o/c, VIHMBH/yaTbHAS
JIEeATEIIbHOCTU }2)29 Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 CaMOCTOSTEIbHAA
TIpUMCHHTC/IEHO P 4, Tewmsi 4.1, 4.2, 43, 4.4, 4.5, 4.6, | PadoTa
K pa3JIMYHbIM KOHTEKCTaM 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBieHue

P 5, Temsr 5.1, 5.2 pe3yJIbTaToB

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temer 7.1,7.2,7.3,7.4

HPaKTHYECKHX PadoT
3amura pedeparon
[IpoBepounas pabora

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Beimonnenue

P9, Temnr 9.1,9.2,9.3,9.4,9.5 9K3aMCHAMOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3a/1aHui
OK 02. Ucnonws3oBath P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
COBpPEMEHHBIE CPEACTBA 1.6 VYeTHBII onpoc
TOMCKA, AHAIH3A I P2, Temr 2.1,2.2,2.3,2.4, 2.5 I1-0o/c, VIHMBHyaTbHAS
UHTEPIPETALNH 12327 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 CaMOCTOSTEIIbHAS
HH(OpMALIHH B P 4, Tewsr 4.1, 4.2, 43, 4.4, 4.5, 4.6, | Padora
uH(pOpMaIlMOHHbBIE 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBnenue
TEXHOJIOTHUH OJIA P5, Temer 5.1,5.2 PE3yabTaTOB

BBITIOJTHCHUA 3aJ1a4

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

MPAKTUYECKUX padoT

Npo(heCCHOHATBLHOM 6.7 IT-o0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amura pedeparos
EeATENLHOCTH P7, Tems1 7.1,7.2,7.3,7.4 [TpoBepounas pabora
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Beinonnenue
P9, Temnr 9.1,9.2,9.3,9.4,9.5 SK3aMCHAIlMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3a1aHui
OK 03. ITnanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh cobcTBeHHOE | 1.6 YcTHBIN ompoc
MpoheccHoHaTbHOE H P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 [T-o/c, VIHMBH Iy bHAS
JUYHOCTHOE Pa3BUTHE, 1232 Temti 3.1, 3.2. 3.3 [l-o/c. 3.4 CaMOCTOSTEIbHAS
MPE/MPHHHMATENBCKYIO P 4, Tembi 4.1, 4.2, 4.3, 44, 4.5, 4.6, | Padora
JEATENBHOCTD B 4.7 TI-o/c, 4.8, 4.9, 4.10, 4.11 IIpencraBnenue
npodeccroHaIbHOM chepe, P 5, Temsr 5.1,5.2 pe3yIbTaTOB

UCIIOJIB30BATh 3HAHUS 110
paBOBOW U (PMHAHCOBOI
IPAMOTHOCTH B Pa3iIMYHBIX

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temer 7.1,7.2,7.3,7.4

NPaKTUYECKUX paboT
3ammra pedeparon
[IpoBepounas pabota




JKU3HEHHBIX CUTYALUSIX P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Brmonnenue
P9, Temn1 9.1,9.2,9.3,9.4,9.5 9K3aMEHaIIMOHHBIX
P 10, Temsr 10.1,10.2, 10.3, 10.4 3aJaHui
OK 04. 3ddextuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanue
B3aMMO/JICHCTBOBATh U 1.6 VYcrHbli onpoc
paboTaTh B KOJIJIEKTUBE H P2, Tembi 2.1,2.2,2.3,2.4,2.5 Il-o/c, NunuBunyanpHas
Komane B 3, Towst .1,32, 33 Tlole, 3.4 camocToRTEL AR
P 4, Temr 4.1, 42, 4.3, 4.4, 4.5, 4.6, | Pabora
4.7 I1-o0/c,4.8,4.9,4.10, 4.11 Ilpeacrasnenue
P 5, Temsr 5.1, 5.2 pe3yJIbTaToOB
P 6, Temn1 6.1, 6.2, 6.3, 6.4,6.5,6.6, | IPaKTUYECKHX pabOT
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 3amura pedepaTos
P 7, Temsbt 7.1,7.2,7.3, 7.4 I[IpoBepounas pabora
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Beinonnenune
P9, Temn1 9.1,9.2,9.3,9.4,9.5 9K3aMCHAIlMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3a7aHui
OK 05. OcymiecTBasTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
YCTHYIO U [IUCBMEHHYIO 1.6 YeTHbII onpoc
KOMMYHUKAIHIO Ha P2, Temr 2.1,2.2,2.3, 2.4, 2.5 IT-0/c, VIHuMBH/IyaTbHAS
TOCYIapCTBEHHOM SI3BIKE %’2 Temtr 3.1, 3.2. 3.3 [l-o/c. 3.4 CaMOCTOSTEIIbHAS
Poccniickoii Denepaunu ¢ P 4’, TeMmsl 4.1’, 4.,2, 4.3, 4.4,, 4.5, 4.6, pabora
y4eToM 0coOeHHOCTEeH 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBieHue
COIIMAJILHOTO ¥ KyJIbTYpHOTO | P 5, Temsl 5.1, 5.2 pe3yNabTaToOB

KOHTCKCTa

P 1, Tema 1.1, 1.2, 1.3 TT-o/c, 1.4, 1.5,
1.6
P2, Temnr 2.1, 2.2,2.3,2.4,2.5 IT-o/c,
2.6

NPaKTUYECKUX paboT
3amuTta pedeparon
[IpoBepounas pabora

Bremonuenue

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temst 4.1, 4.2, 43, 4.4, 4.5, 4.6, | 2 CAMCHAMOHHBIX

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 3a/lalnn

PS5, Temrr 5.1,5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7,Temr 7.1,7.2,7.3,7.4

P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 10.4
OK 06. IIposiBnats P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
rpaX<JaHCKo- 1.6 VYeTHBII onpoc
HaTPHOTHYECKYIO MO3HUIIUIO, P 6, Tempr 6.1,6.2,6.3,6.4,6.5,6.6, | Pypupunyanshas
JEMOHCTPHPOBATH 6.7T1-0/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 CaMOCTOSATENIbHAS
OCO3HAHHOE MOBEJCHUE Ha P7, Temer 7.1,7.2,7.3,7.4 pabora
OCHOBE TPAJULUOHHBIX P8, Temrr 8.1,8.2,8.3,8.4,8.5, 8.6 I[Mpencrasienue
POCCHICKHX JyXOBHO- pEe3yJIbTaTOB

HPAaBCTBCHHBIX HCHHOCTeﬁ, B
TOM YHUCJIE C YUETOM

MPAKTHYECKHUX padoT
3amura pedepaToB




rapMOHU3AIUN [IpoBepounas pabora
MEXHAIIMOHAIBHBIX U BrinoaHeHue
MEXPEITUTHO3HBIX 9K3aMEHAaIIMOHHBIX
OTHONICHUM, TPUMEHSTh 3aJlaHui
CTaHIapPThI

AHTUKOPPYIMIHOHHOTO

MTOBEJCHUS

OK 07. CopelicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
COXPAHEHHUIO OKpYKaroLIen 1.6 YeTHbII onpoc
cpensl, pecypeocbepeskennio, | b 2> Tembl 2.1,2.2,2.3, 2.4, 2.5 I1-0/¢, | yynypunyansnas
PUMEHSTH 3HAHUS 00 123(;’ Temst 3.1, 3.2, 3.3 [l-o/c, 3.4 CaMOCTOSTEIbHAS
M3MCHCHHUH KIMata, P 4, Temsr 4.1, 42, 43, 4.4, 4.5, 4.6, | Padora

HPUHIIAITBI OEPEIKITUBOTO 4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 [TpencraBnenue
IIPOU3BOJICTBA, 3P PEKTUBHO P 5, Temsr 5.1, 5.2 pe3yJIbTaTOB

EeCTBOBATh B
YpE3BBIYAIHBIX CUTYAIUAX

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10
P7, Temn 7.1,7.2,7.3,7.4,

IPAKTUYECKUX padoT
3amuTa pedeparon
[IpoBepounas pabora

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 | Brinonnenue

P9, Temsr 9.1,9.2,9.3,9.49.5 9K3aMEHALHOHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3aJJaHHui
IIK 2.1. [InanupoBaTh P 9. Temsr 9.1-9.8, NunuBuayanbHas
paboTy MPOU3BOJICTBEHHOTO P 10. Temsr 10.1, 10.4, 10.7 CaMOCTOATEIIbHAs
MoApa3AesICHUsI 110 P 4. Temr1 4.7-4.11 pabora
TEXHUYECKOMY P 6. Temnr 6.10, 6.11 [IpencraBnenue
00CITy’)KMBAaHUIO U PEMOHTY P 8. Temst! 8.5, 8.6 pe3yIbTaToOB

000py10BaHUs MOACTAHITUI
Y BJIEKTPUYECKUX CETEH.

IPAKTUYECKUX padoT
[IpoBepounas pabora




MUHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI
POCCUMCKOHN ®EJIEPALIMU
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJIbHOE YUPEKJIEHHUE BBICIIEI'O OBPA3OBAHMUSI
«CEBEPO-KABKA3CKASI TOCYJIAPCTBEHHASI AKAJIEMU SI»

CPEJHEITPO®ECCUOHAJBHBIN KOJLIEK

DoH/ OLICHOYHBIX CPEICTB

JUIS TIPOBEICHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTECTAllNU
00pa3oBaTeabHON MPOrpaMMBbl

1o 00111e00pa30BaTEIbHON YU4eOHON AUCIUTIIINHE
Maremaruka

st cnienrainbHOCTH 13.02.07 JiiekTpocHadkeHne
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I.OBHIEE ITOJIOKEHUE

®onn  omneHouHblx cpenctB  (DPOC) mnpenHasHayeH IS KOHTPOJS M OIEHKH
00pa30BaTeNbHBIX JOCTIKEHUH 00y4aroImuxcs, OCBOUBIINX MPOrpaMMy 00111e00pa3oBaTeIbHOM

y4eOHOH TucHMIIIMHbBL «MaremaTuka.
@OC BKIIOYAET KOHTPOJIBHBIE MaTepuaibl JUIsl MPOBEAEHUS TEKYILEro KOHTPOIS U
IPOMEXYTOYHOM arTectauuu B popMme sx3amena.

@®OC pazpaboran B cooTBeTCTBHH ¢ DeepantbHbIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM

CTaHdapTOM

CpeaHCro

o0miero

o0pa3zoBaHus

u

o0m1eo0pa3oBaTeibHONyUeOHON TUCIUTITMHBI«MaTeMaTuKa.

paboueit

MporpaMmmMon

IL.PE3YJIBTATHI OCBOEHMS JUCIHUILINHBI, HOJJIEXAIIENA TPOBEPKE.

a) 0a30BbIe TOTUYECKUE

TEeCTBUS:

ITOKa3aTCIbHasA (I)YHKI_II/ISI,

cTenieHHast QyHKIus,

Oo6ume IlnanupyeMble pe3yJabTaThl 00yYeHust Hokazaren
KOMIIETCHITMU OO6mmue JlucunIIMHAPHbIE OHeHiH
OK UlnunoctHelie pe3ynbtatel - [IPO1. Bianenue - KAPTOYKH-3aaHNs;
OK 01 BeibupaTh |10IKHBI OTpaxarth METOJJaMU JI0Ka3aTeIbCTB, |- CAMOCTOSTEIbHAS
CIIOCOOBI PEIICHUS [B YACTH: TPYIOBOTO QITOPUTMaMHU perieHust  [pabora;
Baaq BOCITUTAHUS: Bajay; yMeHUE - TECTOBBIE OIPOCHI;
Mpo¢eCCHOHATIBHO - TOTOBHOCTH K TPYAY, (bopMynHupoBaTh - IPOBEpOYHAs
i1 1eSITETPHOCTH  |0CO3HAHUE IIEHHOCTH OTpeieNieH s, aKCHOMBI B [paboTa;
MPUMEHUTEIHFHO  [MAacTepCTBa, TPYJOIIOOHE; [TeOpEeMBl, IPUMEHSATh UX, |- pedeparsr,
K pa3IM4HbIM - TOTOBHOCTh K aKTHBHOW  |[IPOBOJUTH JI0Ka3aTeIbHbIE - 9K3aMEHAI[HOHHBIE
KOHTEKCTaM e TeTbHOCTH pacCy>KIeHHUS B XO/1€ BOTIPOCHI.
TEXHOJOTHYECKON U pelleHus 3a1a4; Oyenka:
COLIMAIbHOU [1PG2. YMmenue - PE3yJIbTaTUBHOCTH
HAMIPABIEHHOCTH, OTIEpUPOBATH MOHITUSIMU: [PaOOTHI
CIIOCOOHOCTh CTETIeHb YnCIIa, JorapudM [00ydaromerocs npu
MHUIUUPOBATH, YICJIa; YMEHHUE BBITIONHSATH [BBITTOJTHEHUH
TUTAHUPOBATH U BHIUMCIICHIE 3HAYCHUH M [3aIaHUI HA YIeOHBIX
CaMOCTOSITEITbHO npeoOpa3oBaHus BAHATUSAX,
BBITTOJHATH TAKYIO BHIPKEHUI CO CTENICHSAMH [CaMOCTOSTEIBHBIX U
NesITeIbHOCTD; 1 torapudmamu, [IPOBEPOUYHBIX
- HHTEPEC K Pa3InuHbIM rpeoOpa3zoBanust IpoOHO- [paboTax;
chepam pallOHATIBHBIX - pe3ynbTaTa
MpogecCuoHAIbHON BBIPAXKEHUI; [MOJITOTOBKH K
nesTenbHOCTH/ [1P63. YMmenue DK3aMEHY.
- TOTOBHOCTb U OTIEPUPOBATH TIOHATHSIMU:
CIIOCOOHOCTH K palloHaIbHbIE,
00pa30BaHUIO MppalroHaIbHEIE,
1 caMOOOpa30BaHMIO HA  [IOKA3aTeJIbHBIE,
MPOTSDKEHUH BCEH J)KU3HU  [CTETICHHEIE,
MertarpeMeTHbIe iorapupmuyecKue,
PE3YIBTATHI JOJDKHBI TPUTOHOMETPHUYECKHE
OTpaXKaTh: YpaBHEHUS
OBiageHue 1 HEpaBEHCTBA, X
YHUBEPCAJIbHBIMU CHCTEMBI;
y4eOHBIMU [1PGS. YMmenue
MO3HAaBaTEIbHBIMU OIIEpUPOBATH TOHATHIMU:
NEeiCTBUSIMU: panroHambHast QYHKIIHS,




- CAMOCTOSITEIIBHO
(bopmynHupoBaTh

M aKTYaJIn3UPOBATh
mpoOyieMy, paccMaTpuBaTh
¢ BCECTOPOHHE;

- YCTaHABIIMBATh
CYIIECTBEHHBIN MPU3HAK
VT OCHOBAHHUS JISI
CpaBHCHHS,
KJIacCU(UKAIUN

1 0000IIEeHNS;

- OIIPEICNIATH LIEH
NesITeIbHOCTH, 3a7aBaTh
MapaMeTpbl U KPUTEPUHU HX
TTOCTIDKEHUS;

- BBISIBJIATD
3aKOHOMEPHOCTH U
[TPOTHUBOPCUHS

B paccMaTpUBacMbIX
SIBIICHUSX

- BHOCUTh KOPPECKTHBEI B
e TeIbHOCTD, OI[CHUBATH
COOTBETCTBHE PE3YJIHTATOB
[1EJISIM, OTIICHUBATh PUCKU
MOCIICICTBUI IESATETLHOCTH
- pa3BUBATh KPEaTUBHOE
MBILILICHUE

[PY PEIICHUN KU3HECHHBIX
rpobiemM

0) 6a3oBBIC
MCCIIeIOBATENLCKIE
EeCTBUA:

- BIIaJICTh HaBBIKAMU
y4eOHO-
MCCIIeIOBATENLCKOM U
[MPOEKTHOM IESTEIbHOCTH,
HABBIKAMU Pa3pelICHH
rpoOiem;

- CIIOCOOHOCTH U
TOTOBHOCTB

K CaMOCTOSITEIbBHOMY
MMOVICKY METOJIOB PEIICHHS
MPAKTUYECKHUX 3a7a4,
MMPUMEHEHHIO Pa3TUIHBIX
METOJIOB TIO3HAHUS

- BBISIBJISITH TIPUYUHHO-
CIICJICTBEHHBIC CBSI3H

M aKTyaJIM3UpPOBATh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y €€
peIIeHUs, HAXO/IUTh
QPTyMEHTHI JIJIs
ITOKa3aTeJIbCTBA CBOMX

imorapudMudeckas

(b yHKITHS,
TPUTOHOMETPUUYECKHE
(byHK1nU, 0OpaTHBIE
(yHKLNU; YMEHHE CTPOUTD
rpaduKy U3y4eHHBIX
(byHKLUH, UCIIOJIB30BATh
rpaduKy Ipy U3y4eHUN
[IPOLIECCOB U
BaBUCUMOCTEH, IIPH
PELLICHUHU 3a]a4u U3 APYTUX
y4€OHBIX IIPEIMETOB U
3ajjay U3 peaslbHOM XKU3HH;
BHIpaKaTh POpMyIIaMu
3aBUCUMOCTH MEX]Y
BEIIMYMHAMU;

[1P66. YMmeHnue pemarthb
TEKCTOBBIE 3a/1a4l Pa3HbBIX
TUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJIH U YaCTH,
Ha JIBUKEHUE, padoTy,
CTOMMOCTB TOBapOB H
yCITyT, HAJIOTH, 3a/1a41 U3
00JacTH yrnpaBiaeHUs
ITMYHBIMU M CEMEHHBIMU
(buHaHCAMM); COCTABIIATH
BHIPA)KEHUS, YPABHEHMUS,
HEPaBEHCTBA U MX
CHCTEMBI 10 YCIOBUIO
Baauu, NCCIIEI0BATh
MOJy4eHHOE peLIeHUE U
OIICHUBATh
MPaBI0NOI00HOCTh
PE3yJIbTATOB,

[1PGY9. YMmenue
OTIEPUPOBATH TIOHATHSIMU:
TOYKa, MpsiMasi, IIIOCKOCTb,
MPOCTPAHCTBO,
NIBYT'PaHHBIN yTOJI,
CKPEIBAIOIINECS
MpsiMble, TapaJIJIeTbHOCTh
1 TIEPTICHINKYIISIPHOCTD
MPSMBIX U IIJIOCKOCTEH,
YTOJT MEXKIY TPSIMBIMH,
YTOJI MEXKAY MPSAMON U
MIOCKOCTBIO, YTOJI MEXTY
[JIOCKOCTSIMH, PACCTOSIHUE
0T TOYKH JI0 TIIOCKOCTH,
[pacCcTOSIHUE MEXIY
MPSIMBIMH, PACCTOSTHHE
MEKTy TUIOCKOCTSIMH;

YMCHHEC MCITOJIB30BATh MPHU




YTBEPXKICHHUI, 3a]1aBaTh
[apaMeTpbl U KpUTEPUU
PEIICHHS;

- AaHAJIU3UPOBATh
MOJTYYCHHBIC B XOJIC
pEIICHUS 3a]1a41
PE3yNbTAThl, KPUTUYECKH
OIICHUBATh MX
ITOCTOBEPHOCTb,
[IPOTHO3UPOBATH
M3MEHEHHE

B HOBBIX YCJIOBUSIX;
pa3pabaThIBaTh IJIaH
peleHus mpooIeMbl

C y4ETOM aHaJIn3a
MMEFOIIHX CSI
MaTepuaTbHBIX

1 HEMaTepUaTbHBIX

PECYpCOB;

B TI03HABATEIIbHYIO
1 IPaKTHUYECKYI0 00J1acTu
PKU3HEIESITEIEHOCTH;

- YMETb UHTETPUPOBATH
BHAHUS U3 Pa3HbIX
MpeAMETHBIX 00JIaCTeH;

- BBIJIBUTaTh HOBEIC HJIEH,

MOAXOJIbI U PEIICHUS
- CTaBUTDH MIPOOIIEMBI U
BaJjauu, JOMyCKaroIue
CIIOCOOHOCTH MX
MCIIOJIb30BaHUS

B MO3HABATEILHON U
COLIMATIbHOM MPAKTHKE
OBitazeune
YHUBEPCATbHBIMU
PETYJIATUBHBIMU
NeCTBUAMMU: a)
CaMOOpTaHU3AIHS: JIeIaTh
0CO3HAHHBIHI BHIOOP,
ApTyMEHTHPOBATH €TO0,
OpaTh OTBETCTBEHHOCTD 32
pereHne

- YMCTb IICPCHOCUTH 3HAHUA

nmpeajaratb OPUrnHaJIbHbIC

[pEIIeHNH 3a1a4
M3ydeHHBIC (PAKTHI U
TEOpEMBI IIJITAHUMETPUH;
YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB
OKPYKAFOIIET0 MUPA;
[1P610. Ymenue
OTIepUPOBATH TTOHITHSIMH:
MHOTOTPaHHUK, CEUYCHUE
MHOTOTpaHHUKA, KYO,
apasuiesienumne 1, mpusma,
nupamuaa, Gurypa u
[MOBEPXHOCTh BpallleHUs,
[WIHH]IP, KOHYC, TI1ap,
chepa, cedeHust GUTypsI
BpaIlleHUsI, TUIOCKOCTbD,
Kacaromasicsi chepsl,
[MIHH]IPA, KOHYCA,
[I0I1a/1b TOBEPXHOCTH
MU PAMH/IBI, TTPA3MBI,
KOHYcCa, IIMINHIPA,
rioniank chepsl, 00beM
KyOa, IPsIMOYTOJIBHOTO
MapajuieNienumne/a,
[UPAMUIBL, TPU3MBIL,
[MIHH]IPA, KOHYCAa, 11apa;
YMEHHE U300pakaTh
MHOTOTPaHHHUKH U
[MOBEPXHOCTHU BpallleHus,
X CEYCHHS OT PYKH, C
MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U
PIEKTPOHHBIX CPECTB;
YMEHHE PacIiO3HABATh
CUMMETPUIO B
MPOCTPAHCTBE; YMCHHE
[pacro3HaBaTh MPaBUIbHBIE
MHOTOTPaHHUKH;

[1P611 Ymenue
OTIEpUPOBATH TTOHSTHSIMH:
ITBYKEHHE B
[IPOCTPAHCTBE, OJOOHBIE
(burypsl B IpOCTPAHCTBE;
MCII0JTb30BaTh OTHOIIICHUE
rIoIIaiel TOBepXHOCTEN
1 00bEMOB MOJOOHBIX
(buryp npu penieHnu
Bamay;

[MP612. YMmenue
BEIYHCIISATE
rEOMEeTPHUECKUE
BETMYWHBI (JUTHHA, YTOI,




[I0Iaab, 00bEM, IJIOIIAIb
[MOBEPXHOCTH ), UCTIOJIB3YS
3ydeHHbIE (POPMYIIBI U
METO/IbI;

[1P613. YmeHue
OIEpUPOBATH MOHITUSIMU:
[IPSIMOYTOJIbHAs cCTEMa
KOOpJMHAT, KOOPAHHATHI
TOYKHU, BEKTOP,
KOOpJMHATHI BEKTOPA,
CKaJIIpHOE MPOU3BE/IEHHE,
[YTOJI MEXAY BEKTOPAMHU,
CyMMa BEKTOPOB,
[IPOM3BEICHUE BEKTOPA Ha
YKCII0; HAXOIUTh C
[TIOMOLIbIO U3YUEHHBIX
(bopMys1 KOOpAUHATHI
CEepEeIUHBI OTPE3Ka,
[paccTosIHUE MEXAY IByMsI
TOYKaMH;

[1P614. YMmeHue BbIOUpaTh
[TOAXOAAIINMN U3y4ECHHBIN
MEeTOx

1Sl pelieHus 3a/1a4H,
pacrio3HaBaTh
MaTeMaTHUeCKue (PaKThl U
MaTeMaTHYeCKUE MOJIEH B
[IPUPOJHBIX U
0OI11€CTBEHHBIX SIBJICHUSX,
B NCKYCCTBE; YMEHUE
[IPUBOJUTH IIPUMEPHI
MaTeMaTHYeCKUX
OTKPBITUI POCCUICKON U
MHPOBOM MaTeMaTH4eCKOMI
HayKH

OK 02

M cnonbp30BaTh
COBPEMEHHBIC
CpelcTBa MOUCKa,
AHaIM3a U
MHTEpIpeTauu
MH(pOpMaLUY U
MH(OpPMaIOHHBIE
TEXHOJIOTHH IS
BBIIIOJITHCHUS 3314
Mpo¢eCCHOHAIBHO
M eI TeIbHOCTH

UIn4HOCTHBIE PE3YJIbTATHI
ITOJDKHBI OTpakaTh B YaCTH:
IECHHOCTH HAYYHOT'O
MO3HAHMSL:
-C(hOpMHPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHA HAYKU U
0OIIECTBEHHOH NMPaKTHKH,
OCHOBAHHOTO Ha IMAJIOTe
KYJIBTYP,
CITOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
[TOJIUKYJIBTYPHOM MHUPE;
MeranpenmMeTHbIe

PE3YIBTATHI JOJKHBI

[1PG4. YMmenue
OIEpUPOBATH MOHITHIIMHU:
(yHKIIMS, HETIpepbIBHAS
(byHKLUS, TPOU3BOIHAS,
nepBooOpa3Has,
OIPECIICHHBI HHTETPAI;
[YMEHHE HaXOUTh
[IPOU3BOIHBIE
PIIeMEHTapHBIX (PYHKIIHH,
MCIIOJIb3YS CIIPABOYHBIE
MaTepuaibl; UCCIIE0BATh B
[IPOCTEHMIINX CIIydasx

(G yHKIIMHA HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOoIbIINE U
HAaUMEHBIIINE 3HAYCHUS

(YHKIIHIA; CTPOUTH




OTpaxkaTh:

OBnaneHue
YHUBEPCAIbHBIMU
y4eOHBIMU
[M03HABATEIbHBIMU
NEHCTBUSAMMU:

B) paboTa ¢ nHbOpMaITUEHi:
- BJIaJICTh HABBIKAMHU
[oJIydeHus nHpopMaLuu
13 UICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIIbHO
OCYILECTBIISATH MOUCK,
QHAJIN3, CUCTEMATH3AIUI0 U
MHTEPIPETAIHIO
MH(OPMALIUY PA3TUYHBIX
BUI0B 1 (popm
[peICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B
pa3nuuHbIX (hopMaTax ¢
Y4ETOM Ha3HAYCHHS
MH(OpMALIUY U 11eNIeBOI
ayJIUTOPUH, BEIOUpAs
ONTUMAJIBHYIO (popmy
MpECTaBICHUS U
BHU3yaIH3alUU;

- OIICHUBATh
ITOCTOBEPHOCTb,
ITETUTHMHOCTD
nHpOopMaIuu, ee
COOTBETCTBHE ITPABOBHIM
1 MOPAJIbHO-3TUYECKUM
HOpMaM;

- CIIOJIb30BATh CPECTBA
MH(OPMAaLIMOHHBIX

1 KOMMYHUKAIIHOHHBIX
TEXHOJIOTHI B PEILICHNN
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX

1 OpraHU3allMOHHbBIX 33a1a4
C coOJt0IeHuEM
TpeOOBaHUI SPrOHOMUKH,
TEeXHUKH 0€30I1aCHOCTH,
CUTHUEHBI,
pecypcocoepexenus,
[PABOBBIX M ITHYECKUX
HOPM, HOPM
MH(bOPMAIMOHHOM
0C30ITacCHOCTH;

- BIIQJICTh HaBBIKAMU
pacrio3HaBaHUs U 3aIUTHI
MH(pOpMaIny,
MH)OpPMaIIMOHHON

rpauKy MHOTOYJICHOB C
MCIIOJIb30BAaHUEM armapaTa
MaTeMaTH4eCKOT 0
QHATN3a; IPUMEHSTh
[IPOM3BOIHYIO NIPU
pEeLICHUH 33724 Ha
ITBHKEHHE; peIIaTh
MPAKTHKO-
OpUEHTUPOBAHHBIE 3a/1a4H
Ha HAOOJIBIITNE U
HAaUMEHbBIINE 3HAYCHUS, Ha
HAXO0XJICHUE TTYTH,
CKOPOCTH U YCKOpPEHUS
[TPG6. YMeHue pemathb
TEKCTOBBIC 3a]1a4M Pa3HbIX
TUIIOB (B TOM YHKCIIE Ha
[POLIEHTHI, O U YaCTH,
Ha JBH)KEHUE, padboTy,
CTOUMOCTH TOBAapPOB U
YCIIyT, HAJIOTH, 3a/1a41 U3
00yacTu yrnpaBieHUsS
ITUYIHBIMHU B CEMEHHBIMU
(bMHAHCAMM); COCTaBIIATh
BEIPAKCHIS, YPABHCHUS,
HEPaBEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO
Baja4yu, UCCIE0BATh
MOJTy4EHHOE PEIICHUE U
OLICHUBATh
[PaBIONOI00HOCTh
Pe3yJbTaTOB;

[1PG7. YMmenue
OTIepUPOBATH MOHITHSIMHU:
cpenHee apudmeTrdeckoe,
MearaHa, HanboblIee u
HaMMEHBIIIee 3HAYCHUS,
pa3Max, TUCIepcus,
CTaHIAPTHOE OTKIIOHEHUE
MHCIIOBOTrO Habopa,
YMEHHUE M3BJICKATH,
MHTEPIIPETHPOBATH
H(pOopMaLIo,
[PE/ICTAaBICHHYIO B
Ta0iuIax, Ha JuarpaMmax,
rpadukax, OTpakaroIryro
CBOMCTBA peabHBIX
[IPOLIECCOB U SIBJICHUI;
MPECTaBIIATh
MH(POPMALIUIO C TIOMOIIIBIO
TaOIHI] ¥ TUarpamm;
MICCIIeI0BaTh

CTATUCTHYCCKHEC JaHHBIC, B




0€30I1aCHOCTH JINYHOCTH

TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKux METOJI0B U
PIEKTPOHHBIX CPECTB;
[TP614. YMmenue BbiOUpaTh
[1OIXOISIIIINI M3YYEHHBIN
METOJI 1J1s1 PELLEHUS
3aJaun, pacro3HaBaTh
MaTeMaTHUeCKue (PaKkThl 1
MaTeMaTH4eCKHUe MOJIEIH B
[PUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX,
B MCKYCCTBE; YMEHUE
[IPUBOJIUTH PUMEPHI
MaTeMaTHYECKUX
OTKPBITUIA POCCUICKOMN 1
MUPOBOM MaTeMaTU4eCKOM1
HAYKH

OK 03
[[manupoBaTh 1
[pea30BHIBATH
COOCTBEHHOE
MpoheCCHOHATEHO
€ 1 TUYHOCTHOE
pa3BUTHE,
MpeanpuHIMAaTEh
CKYIO
NesITeNIbHOCTD B
MpoeCCHOHATBEHO
i chepe,
MCTIOJIb30BATh
BHAHUS 110
[PaBOBOU 1
(buHaHCOBOMN
TPaMOTHOCTH B
Pa3TMYHBIX
PKI3HEHHBIX
CUTYaIUsIX

JlngHOCTHBIE PE3YNIBTATHI
ITOJKHBI OTPaKaTh

B YACTH: JyXOBHO-
HPaBCTBEHHOT'O
BOCIIUTAHMUS:

- cOpMHUPOBAHHOCTH
HPAaBCTBEHHOT'O CO3HAHUS,
DTHYECKOTO ITOBEIACHUS;

- CHOCOOHOCTH OIICHUBATh
CUTYALNIO U TPUHUMATh
OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbBIE
HOPMBI U IEHHOCTH;

- OCO3HAHHE JIMIHOIO
BKJ1a/1a B IOCTPOCHUE
YCTOMYMBOIO OYIyIEro;
- OTBETCTBEHHOE
OTHOILIEHUE K CBOUM
pPOIUTENAM U (WIIN) IPYTUM
YJIeHAM CEMBH, CO3JIaHUIO
CeMbU Ha OCHOBE
OCO3HAHHOTO MPUHSITHS
IIEHHOCTE ceMerHo
PKH3HU B COOTBETCTBHMU C
TpaJAuIUsIMUA HapOJI0B
Poccuu;
MeTtarnpeaMeTHbIE
PE3YIBTATHI JOJKHBI
OTpaXKaTh:

OBiageHue
YHUBEPCAIbHBIMU
PETYISTUBHBIMU

e CTBUSIMU

a) CAaMOOPTaHU3AIUS:

[1PO1. Bnanenue
METOaMU J10Ka3aTeNbCTB,
QITOPUTMAaMU PELICHUS
Bajay; yMeHue
(bopMyIupoBaTh
OIIpeieNIeH s, aKCUOMBI U
TEOPEMBI, IPUMEHSTD UX,
[IPOBOJIUTH JJOKa3aTeIbHbIE
[paccyXJIeHHUs B X0J1e
peLeHHs 3aa4;

[1PG4. YMmenue
OIIEPUPOBATH OHATHIMU:
(yHKIIMS1, HETIpEpbIBHAS
(byHKLUS, TPOU3BOHAS,
nepBooOpa3Has,
OIPECIICHHBIM HHTETPAI;
[YMEHHE HaXOJIUTh
[IPOU3BOIHBIC
hIIEMEHTapHbBIX (PYHKINH,
MCIIOJIb3YS CIIPABOYHBIE
MaTepuaibl; UCCIIE0BATh B
[IPOCTEHMIINX CIIydasx

(b yHKIIMHA HA
MOHOTOHHOCTb, HAXOJIUTh
HanOOoJIbIINE U
HAaUMEHBIIINE 3HAYCHUS
(yHKIUI; CTPOUTD
rpaduKi MHOTOWJIEHOB C
MCIIOJIb30BAaHUEM arrapaTa
MaTEMaTHYECKOT O
AHAIIN3a; TPUMEHSATh
[TPOU3BOJHYIO ITPH
[pEIIEeHNH 3a]a4 Ha
IIBUKEHHE; pEIIaTh

[TPaKTHUKO-




- CAaMOCTOSTEIHHO
OCYIIIECTBISTH
[M03HABATEIHBHYIO

eI TeIbHOCTD, BBISIBIISITh
[TPOOJIEMBI, CTABUTh U
(bopmMynHupoBaTh
COOCTBEHHBIC 33/Ia4H B
0Opa3oBaTeNbHOM
NESTEIbHOCTH U
PKU3HEHHBIX CUTYAIIHsX;
CaMOCTOSITEIILHO
COCTaBJIATH IUIAH PEIICHHS
MPOOJIEMBI C YIETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXHOCTEN U
[IPEIIOYTECHUI; 1aBaTh
OIICHKY HOBBIM CUTYaITUsIM;
CII0COOCTBOBATH
(hOpMUPOBAHHIO H
[TPOSIBIICHHUIO IITHPOKOM
DPYAMIIAH B Pa3HBIX
001acTIX 3HAHUH,
[MOCTOSTHHO ITOBBIIIATH CBOM
0Opa3oBaTeIbHbIN U
KYJbTYPHBIH YPOBCHb;,

0) CAMOKOHTPOJIb:
MCIIOJIb30BATh TTPUEMBI
peduIeKCHH TS OLICHKH
CUTYalluH, BbIOOpa BEPHOTO
peleHus;

- YMETh OIIEHUBATh PUCKH H
CBOEBPEMEHHO NMPUHUMATD
PEIICHUS TI0 UX CHIKEHUIO;
B) YMOITMOHAIbHBIN
MHTEIJIICKT,
[TpeIoIararoHii
c(hOpMHUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIIUU,
BKJIFOUAIOLIEH CTPEMIICHUE
K TOCTHIKEHUIO IIeNT U
YCIIEXY, ONITHUMHU3M,
MHUIIUATUBHOCTh, YMEHUE
eiCTBOBATh, MCXO/IS U3
CBOMX BO3MO>XHOCTEI;

- DMITIATHH, BKITIOYAIOIIEH
CIIOCOOHOCTH TOHUMATh
BMOIIMOHAIBHOE COCTOSTHHE
NPYTUX, YYUTHIBATH €TI0
[P OCYIIECTBIICHUN
KOMMYHHKAITIH,
CIIOCOOHOCTH K

OPUEHTHPOBAaHHbIE 33/1a4H
Ha HauOOJIbIINE U
HalMEHBIINE 3HAYEHUs, Ha
HaXO0XKJICHUE TYTH,
CKOPOCTHU M YCKOPEHHUS
[IPGS. YMmenue
OIIEPUPOBATH OHATHIMU:
panroHambHas QYHKIHSA,
[oka3arenabHas QyHKIMS,
cTerneHHast pyHKIHS,
iorapupmuyecKas

(b yHKITHS,
TPUTOHOMETPUUYECKHE
(byHK1nU, 0OpaTHBIE
(yHKLMU; YMEHHE CTPOUTH
rpaduKy U3y4eHHBIX
(byHKLUH, UCTIOIB30BATh
rpaduKy Ipy U3y4CHUN
[IPOLIECCOB U
BaBUCUMOCTEH, IIPH
PELLICHUHU 3aJ1a4 U3 APYTUX
y4e€OHBIX IPEIMETOB U
Bajad U3 peanbHOM KU3HM;
BbIpaXaTh GopMyIaMu
3aBHCUMOCTH MEXIY
BEIIMYMHAMU;

[1P66. YMmeHue pemarthb
TEKCTOBBIE 3a/1a4l Pa3HbBIX
TUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJIH U YaCTH,
Ha JIBUKEHUE, padoTy,
CTOMMOCTB TOBapOB H
YCITyT, HAJIOTH, 3a/1a41 U3
00JacTu yrnpaBiaeHUs
ITMYHBIMU M CEMEMHBIMU
(bmHaHCaMM); COCTABIIATH
BHIPA)KEHUS, YPAaBHEHMS,
HEpaBEHCTBA U MX
CHCTEMBI 10 YCIIOBUIO
Baauu, NCCIIEI0BATh
MOJy4eHHOE peLIeHUE U
OIICHUBATh
MPaBI0NOI00HOCTh
pE3yJIbTATOB,

[TP67. Ymenue
OTIEPUPOBATH TIOHATHSIMH:
cpeaHee apu(pMETHYECKOE,
MequaHa, HanOoJIbIee U
HalMEHbIIIee 3HaYeHUS,
pa3max, TUCTiepCHs,
CTaHJAPTHOE OTKJIOHEHUE

MUCIIOBOTO HAOODA,




COYYBCTBHIO U
COIEPEKUBAHUIO;

- COIIMAILHBIX HABBIKOB,
BKJIFOYAIOIIUX CIIOCOOHOCTh
BBICTPAUBATh OTHOIIICHUS C
IIPYTUMHE JIFObMH,
3a00THTHCS, TTPOSIBIISATH
MHTEpEC U pa3peliaTh
KOH(JIUKTBI

[YMEHHE HU3BJIEKATD,
MHTEPIPETHPOBATH
mH(popMaIuio,
MPECTaBICHHYIO B
Tabyniax, Ha AuarpaMmax,
rpadukax, OTpakaroIIyro
CBOIICTBA peasIbHbBIX
[IPOLIECCOB U SIBJICHUIA;
[PE/ICTaBIISTh
MH(POPMALIUIO C TIOMOIIIBIO
TabJIML U IUarpaMM;
MICCIIE/IOBATh
CTAaTHUCTUYECKHUE JIaHHBIC, B
TOM YHCJIe C IPUMEHEHUEM
rpaduuecKkux METoA0B U
PIIEKTPOHHBIX CPEJCTB;
[1PGS. YMmenue
OTIEPUPOBATH TOHATHSIMU:
CITy4alHbIN OIBIT U
CITy4aifHOe COOBITHE,
BEPOATHOCTH CIIy4alfHOTO
COOBITHSI; YMEHUE
BBIYHCIISTH BEPOSTHOCTD C
MCTIOJIb30BaHUEM
rpaduuecKux MEeTOOB;
PUMEHSTH (YOPMYJIBI
CIIOKECHHSI U YMHOXKECHUS
BEPOATHOCTEM,
KOMOWHATOPHBIC (DAKTHI U
(hOpPMYJIBI IPU PEIICHUH
Bajay; OLlEHUBATh
BEPOSITHOCTH PEATTbHBIX
COOBITHI1; 3HAKOMCTBO CO
CITydaifHBIMHU BETTMUYNHAMH;
YMEHUE PUBOIUTD
MIPUMEPHI TPOSBICHUS
BakoHa OOJIBIINX YKCEN B
MPUPOIHBIX U
0OI11eCTBEHHBIX SBJICHUSAX;
[1PO14. YMmenue BoIOMpaTh
[OAXOAAIINMN U3yYEHHBIN
METO/T

U1 peleHus 3a1aui,
[pacro3HaBaTh
MaTeMaTHuecKue (PaKkThl 1
MaTeMaTHYECKUE MOJICITH B
[IPUPOJHBIX U
0OIIIECTBEHHEIX SBJICHUIX,
B ICKYCCTBE; YMEHHE
MIPUBOIATH TIPUMEPHI
MaTeMaTHYECKUX

OTKPBITHI POCCUIUCKON U




MHUPOBOW MaTeMaTUYECKON
HayKU

OK 04
DddexkTruBHO
B3alMOJICVICTBOBAT
b 1 paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

UlnyHOCTHBIE PE3YJIbTATHI
ITOJIKHBI OTpaXkaTh B YaCTH:
[IEHHOCTH HAy4YHOT'O
[TO3HAHMS: OCO3HAHUE
[IEHHOCTU HAay4YHOH
NEesATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh TPOCKTHYIO
11 NCCIIEA0BATENIbCKYIO

e TeIbHOCTh
MHIMBU1yaJIbHO U B TPYIIIIE
MerarnpeaMeTHbIe
PE3YNbTAThI JOJIKHBI
OTpaXaTh:

OBiageHue
YHUBEPCAIbHBIMH
KOMMYHHUKATUBHBIMU
IEHCTBUSAMMU:

0) coBMeCTHast

e TeIbHOCTD!

- IOHUMATh U
MCII0JIH30BaTh
[IpEeUMyIlecCTBa KOMaHAHOU
M MHIWBU1yaJIbHON
paboTHI;

- MPUHUMATD 1IEJIN
COBMECTHOM J1E€SITEIbHOCTH,
OpraHU30BBIBATH U
KOOPJAMHUPOBATH JIEHCTBUS
[0 €€ JIOCTUKEHUIO:
COCTaBJIATH IUIaH JACHCTBUH,
pacipenemnsiTh poJiu ¢
y4ETOM MHEHHI
Y4aCTHUKOB 00CYKIaTh
PE3yIbTaThl COBMECTHOM
palboThI;

- KOOPAUHUPOBATh U
BBITIOJIHATH pabOTy

B YCJIIOBHSIX PE€aIbHOTO,
BUPTYAJILHOTO

1 KOMOMHUPOBAHHOTO
B3aMOJCHCTBUS;

- OCYILIECTBIIATh
[MO3UTUBHOE
CTpAaTeTnYeCKOe MOBEIECHUE
B Pa3IMYHBIX CUTYAIUsX,
[POSIBISITH TBOPUECTBO U
BOOOpaXkeHue, OBITH
MHULIMATUBHBIM.
OsBagenne
YHUBEPCAIbHBIMU

[TPO1. Bianenue
METOAAMU J10Ka3aTeNbCTB,
QITOPUTMAaMU PELICHUS
3ajiay; yMeHHe
(bopMynupoBaTh
OIIpeIeNIeHus], aKCUOMBI U
TEOpPEMBbI, TPUMEHSTh HX,
[IPOBOJIUTH JOKA3aTeIIbHbIE
[paccyXJ1€HHUs B X0/1€
peLIeHUs 3a1a4;

[1PG7. YMmenue
OIIEPUPOBATH TOHATHIMU:
cpenHee apudMeTHIECKOe,
MennaHa, HauOoJIbIIee 1
HauMEHbIIIEe 3HAYEHUS,
pasmax, 1ucrepcus,
CTaH/IapTHOE OTKJIIOHEHHE
4K CIIOBOTrO HabOpa;
[YMEHME HU3BJIEKATh,
MHTEPIPETUPOBATH
H(pOopMaLIo,
[IPEICTaBICHHYIO B
radynuax, Ha AMarpaMmax,
rpadukax, OTpakaroIlyro
CBOMCTBA pealbHBIX
[IPOLIECCOB

1 SIBJICHUI; IPEACTaBIATh
MH(POPMALIUIO C TOMOIIBIO
TabJINL U IUarpaMM;
MCCIIEI0BATh
CTaTHCTUYECKHUE JIaHHBIE, B
TOM YHMCJIE C IPUMEHEHUEM
rpauYeCKUX METO/IOB U
PIIEKTPOHHBIX CPEACTB;
[TPGS. YMenue
OIEpUPOBATH MOHITHSIMHU:
CITy4alHBIN OIBIT U
cilydaiiHoe COOBbITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHS; YMEHUE
BBIUKCIISATH BEPOSTHOCTD C
MCII0JIb30BaHNEM
rpauIeCcKUX METOJIOB;
[IPUMEHSATH (POPMYJIBI
CIIOKEHHS] U YMHOXKEHUS
BEPOSATHOCTEM,
KOMOMHATOPHBIE (PaKThI U
(bOopMyIIBI TP peIICHUH
Basiay; OLEHUBATh
BEPOSTHOCTH PEAJIbHBIX




PEryISATUBHBIMU
EHCTBUSAMMU:

') MPUHATHE ce0s U APYTHUX
UTIOJICH

- IPUHUMATh MOTHUBBI U
APTYMEHTBI IPYTUX JIFOACH
[pH aHaJIN3e Pe3yIbTaToOB
e TebHOCTH;

- IPU3HABATh CBOE MPABO U
[IpaBO APYTUX JIIOACH Ha
OIIOKH;

- pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUP

C TO3UIMH JPYroro
yeroBeKa

COOBITHI{; 3HAKOMCTBO CO
ClIy4yallHbIMU BEJIUYMHAMU;
[YMEHHE TPUBOIUTD
[IpUMEPHI IPOSIBJICHUS
3aKOHA OOJIBIITNX YHCEN B
[PUPOIHBIX U
OOIIICCTBEHHBIX SIBICHUSX
[TP614. Ymenue BoiOUpaTh
[1OIXOISIIIINI M3YYEHHbBIN
METOI

7151 pereHust 3a1a4u,
[pacrio3HaBaTh
MaTeMaThdeckue GpakThl 1
MaTEMAaTUYCCKHEC MOJICIIH B
MPUPOIHBIX U
OOIICCTBCHHEIX SBJICHUIX,
B CKYCCTBE; YMEHHE
[IPUBOAUTH PUMEPHI
MaTEMaTHUYSCKHUX
OTKPBITHI POCCUICKON U
MUPOBOW MaT€MaTUYECKOU

HayKU

OK 05
OCyIecTBIATD
YCTHYIO U
MICbMEHHYIO
KOMMYHHUKAIMIO HA|
roCyJIapCTBEHHOM
s13pIKEe Poccuiickoi
Denepanuu ¢
Y4ETOM
0COOCHHOCTEH
COLIMAILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

JIM4HOCTHBIE pe3yNbTaTh
TOJKHBI OTPaXKaTh

B YAaCTH: 3CTCTUYCCKOTO
BOCITUTAHHMS:

- 3CTETUYCCKOE OTHOILICHHE
K MHUPY, BKIIFOUasi 3CTETUKY
ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA,
criopTa, TpyJa u
0OIIIECTBEHHBIX
OTHOIIICHHUH;

- ClIOCOOHOCTH
BOCIIPUHUMATH Pa3INYHbIC
BHJTbI NICKYCCTBA, TPAJIUIIAN
1 TBOPYECTBO CBOETO

W IPYTUX HAPOJIOB,
OIIYIATh YMOIIMOHAIEHOE
BO3JICHCTBUE UCKYCCTBA;

- YOSKJICHHOCTD B
BHAYMMOCTH JISl IMYHOCTH
1 o01ecTBa
OTEUECTBEHHOIO H
MHPOBOTO UCKYCCTBA,
PTHUYECKHUX KYJIbTYPHBIX
TpagyuLIi

M HApOJHOTO TBOPYECTBA
MeTanpeaMeTHbIe
Pe3yIbTaThI JOKHBI
OTpaXkaTh:

OsBagenne

[1P61. Biianenue
METOIAMH JI0Ka3aTENIbCTB,
QITOPUTMAaMU PEIICHUS
Bajad; yMeHue
(bopMynupoBaTh
OTIpeIeNIeHus], aKCUOMBI 1
[TEOPEMBI, TPUMEHSTh HX,
[IPOBOJIUTH JOKA3aTeIbHbIC
paccyKIeHus B X0/ie
pEIICHHS 3a1a4;

[1P66. YMeHue pemarsb
TEKCTOBBIE 3a/1a4l Pa3HbBIX
TUIIOB (B TOM YHCIIE Ha
MPOIICHTHI, JOJIH U YaCTH,
Ha JIBUKEHUE, padoTy,
CTOMMOCTB TOBapOB H
yCITyT, HAJIOTH, 3a/1a41 U3
00J1aCTH yIpaBIICHUS
ITMYHBIMHA ¥ CEMEHHBIMU
(bmHaHCAMM); COCTABIIATH
BBIPAXKCHUS, YPAaBHEHHUS,
HEpaBEHCTBA U MX
CHCTEMBI 10 YCIIOBHIO
Baadu, HCCIIeI0BATh
MOJy4eHHOE PEeLIeHHE U
OIICHUBATh
MPaBI0NOI00HOCTh
pe3yJIbTATOB,

[TP68. Ymenue

OIIEPUPOBATH MOHITUSIMM:




YHHBEPCATbHBIMHU
KOMMYHHKATHBHBIMU
MENCTBUSIMU:

a) oOmIeHue: -
OCYIIIECTBIIATH
KOMMYyHHKAITUU

BO BCeX chepax KHU3HH;

- pacro3HaBaTh
HeBepOaIbHBIC CPEICTBA
0OIIeHNs, [IOHUMATH
BHAYEHHE COIMAIBHBIX
BHAKOB, PACIIO3HABATH
[TPETOCHLIKN
KOH(DIMKTHBIX CUTYaIUi 1
CMSTYaTh KOH(JIUKTHI;

- Pa3BEpHYTO U JIOTUIHO
M3J1araTh CBOK TOYKY
BPEHUSI C HCIIOIb30BAaHHEM
SI3BIKOBBIX CPEJICTB

CITy4ailHBIN OTBIT

1 ciydaiiHoe coObITHE,
BEPOATHOCTH CITy4alHOTO
COOBITHSI; YMEHUE
BBIUHCIISTH BEPOSTHOCTD C
MCII0JIb30BaHUEM
rpaduuecKux METo0B;
[IPUMEHATH (HOPMYJIBI
CIIOKEHHSI U YMHOXKCHUS
BEPOSATHOCTEM,
KOMOWHATOPHBIC (DAKTHI U
(OpMYIIBI IPU pEIICHUH
3ajiau; OLEHUBATh
BEPOATHOCTH PEAJIbHBIX
COOBITHIf; 3HAKOMCTBO CO
CIIy4ailiHBIMU BEJINYMHAMM;
YMEHHE MPUBOIUTH
[IPUMEPHI TPOSBICHUS
BaKoHA OOJBIINX YHCET B
MPUPOIHBIX U
OOIIECTBEHHBIX SIBICHUSX;
[TP614. Ymenue BoiOUpaTh
[MOAXOASAIINI N3yYEeHHbBIN
METOJI JIs1 pEeLEHUS
Baja4yu, paco3HaBaTh
MaTeMaTHUeCKue (PaKThl U
MaTeMaTHYeCKHUe MOJIEIH B
MPUPOHBIX U
OOIIIECTBEHHBIX SIBICHUSX,
B NCKYCCTBE; YMEHUE
[IPUBOINUTH MPUMEPHI
MaTeMaTHYeCKUX
OTKPBITUIA POCCUNCKOU U
MHPOBOM MaTeMaTH4eCKOMI
HAYKH

OK 06 ITposiBnsTh
rpak1aHCKO-
[MAaTPUOTUYECKYIO
[MO3ULNIO,
ITIEMOHCTPUPOBATH
OCO3HAHHOE
[MOBEJICHUE HA
OCHOBE
TPaIUIMOHHBIX
[POCCUHCKUX
ITyXOBHO-
HPaBCTBEHHBIX
IICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3ALUN
MEKHALMOHAJIbHbI
X 1

UIMIHOCTHBIE Pe3YIIbTaThI
ITOJKHBI OTPaXKaTh

B 4aCTH:

- TPaXXTaHCKOTO
BOCITUTAHHUS: IPUHATHE
TPaUIIMOHHBIX
HAIlMOHAIBHBIX,
00IIIeUeITIOBEUEeCKUX
I'YMaHUCTHICCKIX

1 IeMOKPATHIECKHIX
IIEHHOCTEH;
-IIATPUOTUYECKOTO
BOCITUTAHUS:

LIEHHOCTHOE OTHOIIIEHHUE K
rOCyIapCTBCHHBIM
CUMBOJIaM, HCTOPUUECKOMY

1 IPUPOJTHOMY HaCIeAMIO,

[1P61. Bnagenune
METOaMU J10Ka3aTeNbCTB,
QITOPUTMAMH PEIICHUS
Bajay; yMeHue
(bopMynupoBaTh
OTIpeieNIeH s, aKCHOMBI 1
TEOpPEMBI, TPUMEHSTh HX,
[IPOBOJIUTH JJOKa3aTeIbHbIE
pacCy>KICHHUS B XO/Ie
peLeHHs 3a1a4;

[1P66. YMmenue pemarhb
TEKCTOBBIE 3a/1a4l Pa3HbIX
TUIIOB (B TOM YHMCIIE Ha
MIPOILICHTHI, JOJIU U YaCTH,
Ha JBIKEHUE, paboTy,
CTOMMOCTb TOBapOB U

lyCIIyT, HAJIOTH, 3aJJaul U3




MEKPEITUTHO3HBIX
OTHOIIICHUH,
MPUMEHSITh
CTaH1apThl
AQHTUKOPPYILIMOHH
Or'0 IIOBEICHUS

MaMSITHUKAM, TPaJIUIIHSIM
HaponoB Poccun,
moctrkeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPY/IE;
MerarnpegmMeTHbIe
PE3YIBTATHI JOJIKHBI
oTpaxxaTh: OBllajieHue
YHUBEPCATbHBIMH
PETyISATUBHBIMU
MENCTBUSIMU:

B) SMOILIMOHATHHBIN
MHTEJUICKT,
[pEeIIIOIararoIni
c(hOpPMHUPOBAHHOCTb:
-CaMOCO3HaHMUS,
BKJTFOYAIOIIETO
CIIOCOOHOCTH TIOHUMATh
CBOE YMOIIMOHAJILHOE
COCTOSIHHE, BUJICTh
HaIpaBJICHUS PA3BUTHS
COOCTBEHHOM
PMOITMOHAIBHOU Ccephl,
OBITH YBEpEHHBIM B ce0¢;
- CaMOpETyJTUPOBaHUS,
BKJTFOYAIOIIETO
CAaMOKOHTPOJIb, YMEHHE
[PUHUMATH
OTBETCTBEHHOCTH 33 CBOC
MoBeACHHUE, CIOCOOHOCTH
QA THPOBATHCS K
BMOIMOHATBHBIM
M3MEHEHUSM U TIPOSIBIISTH
rMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

- BHyTPEHHEH MOTUBAIINH,
BKJIFOYAIOIIEH CTpEMIICHHE
K JTOCTHDKCHUIO TSN 1
yCTIeXy, ONITUMHU3M,
MHUITUATHBHOCTh, YMEHUE
elCTBOBATh, NCXO/ISI U3
CBOHMX BO3MO>KHOCTEH;

- SMITATHH, BKJITIOYAIOIIEH
CIIOCOOHOCTH TTOHMMATh
BMOIIMOHAIBHOE COCTOSTHUE
NPYTHUX, YIUTHIBATh €T0
[P OCYIIECTBICHUN
KOMMYHHKAITHH,
CIIOCOOHOCTH K
COYYBCTBHIO U
COTIEePEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB,

00J1aCTH yIpaBICHUS
ITUYHBIMHU B CEMEHHBIMU
(bMHAHCAMM ); COCTaBIISAThH
BHIPA)KEHUS, YPABHCHHUS,
HEPaBEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO
3aJlauM, UCCIIEIOBATh
MOJy4EHHOE PELICHUE U
OLICHUBATh
MPaBI0NOI00HOCTh
[PE3yJIbTaTOB;

[1PG7. YMmenue
OIIepUPOBATH MOHITHSIMHU:
cpenHee apupMeTHIecKoe,
MearaHa, Haubobliee u
HaMMEHbIIIEe 3HAYCHUS,
pa3Max, Tucrepcus,
CTaH/IapTHOE OTKJIIOHEHHE
YHCIIOBOTO HabOpa;
[YMEHUE M3BJICKATH,
MHTEPIPETUPOBATH
MH(pOopMaLIo,
[PE/ICTABICHHYIO B
radynuax, Ha AMarpaMmax,
rpadukax, OTpakaroryro
CBOMCTBA pealbHBIX
[POIIECCOB

1 SIBJICHUI; IPEIICTABIISATh
MH(OPMALIKIO C TOMOIIBIO
TabJIML U IUarpaMM;
MiCCIIeI0BaTh
CTaTUCTHYECKUE JTAHHBIE, B
TOM YHCJIe C IPUMEHEHUEM
rpauIeCKUX METO/IOB U
PIIEKTPOHHBIX CPEJICTB;
[TPGS. YMmenue
OIIEpPUPOBATH OHATHIMU:
CITy4alHBIN OIBIT U
cilydaiiHoe COOBbITHE,
BEPOSITHOCTH CIIy4aifHOTO
COOBITHS; YMEHUE
BHEIYHUCIISITH BEPOSITHOCTD C
MICTIOJIb30BaHUEM
rpauIeCcKUX METOJIOB;
[PUMEHSTH (POPMYITBI
CIIOKEHUSI 1 YMHOXKEHUS
BEPOSATHOCTEM,
KOMOMHATOPHBIE (PaKThI U
(bOopMyIIBI TP peILICHUH
Basay; OLEHUBATh
BEPOSITHOCTH PEeATIbHBIX

COOBITHI; 3HAKOMCTBO CO




BKJIFOYAIOIINX CIIOCOOHOCTH
BHICTPAHBATH OTHOILICHHS

C IPYTHMH JIFOJIbMH,
3a0OTUTHCS, IPOSIBIATH
MHTEPEC U pa3peniaTh
KOH(JINKTHI

CTy4alHBIMU BEJTUYHMHAMU;
[yMEHUE TPUBOAUTH
[IPUMEPHI TPOSIBIICHUS
BakOHa OOJIBIINX YUCET B
MPUPOTHBIX U
OOIIECTBCHHBIX SBJIICHUSIX;
[1P614. YMenue BIOUpaTh
[TOAXOAAIINMN U3yYECHHBIN
METO/I JIJISl PEIICHUS
Bajaud, pacrno3HaBaTh
MaTeMaThyeckue GpakThl 1
MaTeMaTHYeCKHue MOJIEIH B
MPUPOIHBIX U
OOIICCTBCHHEIX SBJICHUIX,
B HCKYCCTBE; YMCHHE
[IPUBOJIUTH TIPUMEPHI
MaTeMaTUYeCKUX
OTKPBITHI POCCUICKON U
MUPOBOW MaTeMaTUYECKOMU

HayKU

OK 07
ConeiicTBOBaThH
COXPAHEHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepekeH
110, TPUMEHSTh
BHAHUS 00
M3MEHEHUU
KJIMMara,
MTPUHIIUITBI
OEPEKITUBOTO
MPOU3BOJICTBA,
b heKTUBHO
IIeiCTBOBATh B
YPE3BBIYANHBIX
CUTYaIUsIX

UlnyHOCTHBIE PE3YJIbTATHI
ITOJKHBI OTPaXKaTh

B YACTH: SKOJIOTUYECKOIO
BOCIIUTAHUS:

- AKTUBHOE HENPUATHE
EWCTBUI, TPUHOCAIIINX
Bpel OKpYXarollel Cpee;
- YMEHUE MPOTHO3UPOBATH
HeOIaronpusiTHbIC
BKOJIOTUYECKHE
[OCIIEACTBUSA
MpEIPUHUMAEMbIX
NENCTBUMN, TPEAOTBPAIIATh
MX;

- PaCILIMPEHUE OIBITA
EeATeIIbHOCTH
PKOJIOTUYECKOU
HAMPaBIEHHOCTH;
MeranpeameTHbIe
PE3YIABTATHI JOJKHBI
oTpaxaTh: OBlaeHue
YHUBEPCAIbHBIMU
y4eOHBIMU
[MO3HABATEIbHBIMU
NIEHCTBUSAMMU:

0) 6azoBbIC

M CCIIEI0BATENBCKUE
IEeCTBUA:

- pa3pabaThIBaTh MIaH
pereHust IpoOIeMbl

C Y4ETOM aHaIU3a

IMMCIOIITUXCS

[1P61. Biianenue
METOJIaMU JIOKA3aTeIIbCTB,
QITOPUTMAMU PELICHHS
Bajad; yMeHue
(bopMynupoBaTh
oTIpeIeIIeH s, AaKCUOMBI 1
TEOPEMBbI, TPUMEHSTD UX,
[IPOBONTH JTOKA3aTEIIHHBIC
[pacCcyXJIeHHUS B X0JIe
[pEIIICHUS 33/1aY;

[1P64. Ymenue
OTIEpUPOBATH TTOHSTHSIMH:
(yHKIIHS, HeTIpephIBHAS
(b yHKIIHSI, TPOU3BOTHAS,
nepBooOpazHas,
OIpEAECICHHBIA NHTETPal;
[YMEHHE HaXOJUTh
MTPOU3BOTHBIC
PIeMEHTapPHBIX (PYHKIIHIA,
MCTIOJTB3YS CIIPABOYHBIC
MaTepuaibl; UCCIIEIOBATh B
[IPOCTEUIINX CIIyqasiX
(byHKIIUU Ha
MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U
HAUMEHBIIIHE 3HAYCHUS
(yHKIUI; CTPOUTH
rpauKi MHOTOYJIEHOB C
MCIIOJIb30BaHUEM armapara
MaTEeMaTHIECKOTO
AHAITN3a; PUMEHSTh

[TPOU3BOHYIO MTPH




MaTepUATbHBIX

1 HEMaTEePUATBHBIX
pecypcoB;

- OCYIIIECTBIIATh
[1eJICHAIPABICHHBINA TTOUCK
[epeHoca CpeCTB U
CIIOCOOOB JCHCTBUS

B IPO(eCCHOHATILHYIO
cpeny;

- YMETh MIEPEHOCUTD 3HAHUS
B TI03HABATEIIBHYIO

M TIPAKTHYECKYI0 00JIacTu
PKH3HEIESTCIIBHOCTH,
OBnaneHue
YHUBEPCAJTbHBIMH
KOMMYHHKATHBHBIMU
MENCTBUSIMU:

0) coBMecTHas
NesITeIbHOCTD:

- Ipe/IIaraTh HOBBIC
[IPOEKTHI, OLICHUBATH UJICU
C TIO3WIIMHA HOBU3HEI,
OPUTHHAILHOCTH,
[MPaKTUYECKOM
BHAYMMOCTH;

OBnaneHue
YHUBEPCAJIbHBIMH
PETYJIATUBHBIMU
MENCTBUSIMU:

0) CAMOKOHTPOJIb:

- 1aBaTh OLICHKY HOBBIM
CUTYaIUsIM, BHOCHTD
KOPPEKTHUBHI B

e TeIbHOCTD, OI[CHUBATH
COOTBETCTBHUE PE3YIILTATOB
e

[pEIIEHNH 3aa4 Ha
ITBHKEHHE; PEIIaTh
[PAKTHKO-
OpUEHTHPOBAaHHBIC 33/1a4H
Ha HanOOoJbIINE U
HaMMEHBIINE 3HAYEeHUs, Ha
HAXO0XICHUE TYTH,
CKOPOCTH M YCKOPEHHS
[1PGS. YMmenue
OTIEPUPOBATH TOHATHIMU:
paroHaabHas PyHKIHS,
MokaszarenabHas QyHKIHA,
cTereHHast PyHKIus,
lorapupmuuecKkas
bynxums,
TPUTOHOMETPHUUYECKHE
(byHKIIHN, 0OpaTHBIE
(YHKITH; YMEHUE CTPOUTH
rpaduKu U3y4eHHBIX
(YHKIIMIA, UCTIOTH30BATh
rpaduKu Mpu N3y4eHUun
[IPOLIECCOB U
BaBUCHUMOCTEH, IPU
PELICHUH 33124 U3 IPYTUX
y4eOHBIX TPEIMETOB U
Bajiay U3 peajbHOU KU3HU;
BbIpaXaTh GopMyIaMu
BaBHCUMOCTH MEXTY
BEJTMYUHAMU;

[TPG6. YMeHue pemathb
TEKCTOBBIE 3a]1a4l Pa3HbIX
TUIIOB (B TOM YHMCIIE Ha
[POLIEHTHI, O U YacTH,
Ha JBH)KEHUE, padboTy,
CTOMMOCTb TOBapOB U
[yCIIyT, HAJIOTH, 33J]a41 U3
00J1aCTH yrpaBiIeHus
ITUYIHBIMHU ¥ CEMEHHBIMH
(buHAHCAMM); COCTABIIATH
BEIPAKCHIS, YPABHCHUS,
HEPaBEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO
Bajadu, UCCIIEJ0BATh
MOJTyYCHHOE PEIICHHE U
OLIEHUBATh
MPaBIOTI0I00HOCTD
[Pe3yJIbTaTOB;

[1P614. YMmeHue BbIOUpaTh
[TOAXOAAIINN U3y4ECHHBIN
METOJI JUTSI PEIICHUS
Baja4yu, pacro3HaBaTh

MaTemaTnueckue (hakTbl 1




MaTeMaTH4eCKUe MOJIEIH B
MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX,
B MCKYCCTBE; YMEHUE
[IPUBOAUTH PUMEPHI
MaTeMaTHYECKUX
OTKPBITUIA POCCUICKOMN 1
MUPOBOM MaTeMaTU4eCKOM1
HayKu

ITK

IK 2.1.
[InanupoBaTh
paboty
[TPOU3BOJICTBEHHOT
0 MO/Apa3ICIICHUS
[0 TEXHUYIECKOMY
00CITYKUBAaHUIO U
PEMOHTY
00OpynoBaHUs
[TOJCTaHLINI 1
DIEKTPUYECKUX
ceTen

1.0CHOBBI IOCTPOEHUS
G POBON OJCTAHIIUH
2.0CHOBBI 5KOHOMUKH U
OpraHu3aLH
MPOU3BOJICTBA, TPYAA U
YIIPaBJICHUS B SHEPreTUKE
3.METOAMKH MTPOBEACHUS
[IPOTHBOIOKAPHBIX
TPEHUPOBOK

4.0CHOBBI TPYJIOBOT'O
3aKOHOATEIHCTBA
5.1paBuiia paboThI ¢
[EepCOHATIOM

6.IpUHIUIIBI U [TPAaBUIIA
OpraHusanuu 0e30nacHoro
[IPOM3BO/ICTBA PEMOHTHBIX
paboT Ha 060pyHOBaHUN
TOACTaHIINI
BIEKTPUYECKUX CETEH
/.IOpSAI0K OpraHu3au
BEPXOJIa3HBIX padoOT Ha
BBICOTE U TaKeJIaKHbIX
paboT 1O TEXHUYECKOMY
00CITy’)KUBAaHHUIO U PEMOHTY
000pyI0BaHUS TTOACTAHITHI
PIIEKTPUUYECKUX CeTei
8.1OpsI0K OpraHU3aIH
paboT MoJ HaNpsKEHUEM
0.mpaBuIIa 0IycKa K
paboTtam B
DIIEKTPOYCTaHOBKAX
10.TpeGoBaHUs OXPaHBI
Tpy/a Py SKCILTyaTaluu
DIIEKTPOYCTAHOBOK B YACTH
(byHKIIMOHAJIBHBIX
00s13aHHOCTEH
OTBETCTBEHHOTO
pYKOBOIUTENS padoT,
IOy CKAFOIIETO
11.mpaBuiia Mpou3BO/ICTBA
M TIPUEMKH PEMOHTHBIX
paboT IO TEXHUYECKOMY

00CITYKUBaHUIO U PEMOHTY

1.paboTats co
CIIeI[UAIbHBIMU
ITIAarHOCTUYECKUMHU
mpudopamMu u
000pYy/I0BaHUEM B paMKax
BBITTOJHAEMOUN TPYJIOBOM
(b yHKITUU

2.01ICHUBAaTh COCTOSIHHE
000pyI0BaHUS
[IOICTAHIIUNA
PIEKTPUYECKUX CETEU U
OTIPEACNATh MEPOIPUSITUS,
HEOOXOANMBIE TSl €TO
ImapHEeHIen
DKCILTyaTaIluu
3.0nepaTuBHO MPUHUMATH
1 peaM30BBIBATH PEIICHUS
[0 TEXHUYECKOMY
00CITYKUBAaHUIO U PEMOHTY
00opynoBaHuUs
[MOJCTaHLINI
PIEKTPUYECKUX ceTeit

4. IaHUpOBaTh padboTy
[MOTYMHEHHOTO TIepCoHaa




000pyIOBaHUS TTOACTAHITHI
PIEKTPUYECKUX CETEU
12.0CHOBBI TOCTPOEHUS

11 (POBOY TIOJICTAHITHH
13.mpaBuIa SKCIUTyaTaIluu
M OpraHHU3aIi PEMOHTA
PIEKTPUUYECKUX CeTel

KAPTOUKM-3ATAHUS JUISI UHINBUJIYAJIBHOW PABOTHI

Tema «/leiicTBUTE/ILHBIE YK | AeiicTBUsI Haa HUMIW» (OK 04, TIK 2.1)

Kaprouka 1

1. Halinute 3HaueHue BbIpaKEHUS:

152> 148303
4 8
0,2
2. Halinute X U3 Oponopuuu:
@-35021-1ly016 32-3.1
7 5 __ 7 14 6
X 123 _40%
84 60
Kaptouka 2
1. Haiinute 3HaueHNE BBIpAXKEHUS:
172§ —1701 + 3i
6 3 12
0,8-0,25
2. Haiinure X 13 mponopuuu:
28 17
0125x  Lg3 7o) 07
(E . Q) ) 81 0,675-2,4-0,02
24 40 16

Tema «PemeHne ypaBHeHHil 1 HEPABEHCTB ¢ 01HOIT mepemenHoi» (OK 04, TIK 2.1)
Kaprouka 3
1. Pemnre ypaBHeHue:

1) 3(x—2)-5=4-(5x-1);



3x+1_2_4(x—3)_
) 15
6x—x2—6_2x—3_1_
x-1 x-1
4) [2x-3 =5

Kaprouka 4

Pemmre HEPABCHCTBO:

5x-2 3-X
- >
3 2

1 .

1)

S
3) x> +5x+4>0.
Tema «Tpuronomerpnueckue pyHkuuu 4ucaoBoro aprymenra» (OK 04, OK 02)
Kaprouka 5

1.Haiinurte paguanHyo Mepy yria, paBHOTO:
a) 135, B) 36°;

6) 210% r) 10°.

2. Haligute 3HaueHue BBIPAXKEHUS:

a) 2€0560° ++/3c0s30°;
6) 5sin30° —ctg45°;
») 3tg45° -tg60° .
Tema «Tpuronomerpuyeckue ypasuenus» (OK 01, K 2.1)

Kaprtouxka 6

Pemnre ypaBHeHue:

1 sinx—l-
. X

2.2cos§+l= 0;

3. 3sin?=5sinx—-2=0;



CAMOCTOATEJIBHAA PABOTA

Tema JleiictBuTeibHbIe yncaa (ITK 2.1)

Bapuanrt 1.

1. BeruucnuTe 3HAUYCHUE BHIPAKCHUS: ((2 15— 1%) 1335+ 5% -385— 15,7j . % +2,25

( X+10 1 j 5 10
2. YHOpocTuTe BBIpaXKECHHUE: —

5x+25 X+5)X-5 x2_25

Bapuanr 2.
1. BeruucnuTe 3HaUYCHUE BBIpOXKECHUS: | 75 : 41 — 3i -3 1i +035- E :14
6 23 18 15
2
2. YHOpocTuTe BBIpaKCHHE: Z + 21 : 2 >~ !
y =1 y°-1{2y-y° 2-y

Tema JIuHeiiHble ypaBHEHHsI 1 HepaBeHCTBA ¢ 0HOI nepemenHoii (ITK 2.1)

Bapuanr 1.

1.Pemute ypaBHeHue.

a) 3(0,5x — 4) + 8,5x = 18
0) 4x24+4x+1=0
4+2x

3

x—1

B —_—=
)5

2.PemnTe cucreMy HEpaBEHCTB.

x>0
3=
1-3x<2x-1
3—x<0

3.Pemmte cucrtemy ypaBHEHHH.

{8x+3y = =21
4x + 5y = -7

Bapuanr 2.

1.Pemnre ypaBHEeHueE.

a) 5(2+1,5x) —0,5x =24
6) 9x2—6x+1=0

3x-2 2+x
B) =—
5 3
X
2 <0
2.Pemmire cucteMy HEpaBEHCTB. 2-x>0

2—x=22x+1



4x — 6y = 26

Pemmite cucremy ypaBHEHUH. { 5x+3y=1

Tema KommiekcHble unciia. [deiicTBust HaJ yncjiamu B ajaredopanydeckoit popme (OK 04)

[enb: 3aKkpenuTh U3y4eHHBIN MaTepual 1o TeMe «l[[oHsTHe KOMIIIEKCHOrO uncia. JeicTBus
HaJl KOMITJIEKCHBIMH YHCIIaMU, 33JaHHBIMU B alire0panyueckoil popmey.

Bapuanr 1.

1. Bbluuciute CymMMy, pa3HOCTb, IPOU3BEICHHE U YacTHOE yrcel: Z1=2i-3 u 2,=8+5I.

2. Beoluncaure:
2) (7+2i).
0) (6+8i)-(6-8i)
3. Haiinure MOIy)b KOMIIJIEKCHOTO YHCIIA:
a) -2i;
0) 3+4
4. BbIIOJIHHUTE BCE ACHCTBYS ¢ KOMIUIGKCHBIMU YnciIamMu: Z=2+1nz=15-3ig5

Haiigute MOZYJIb 1 I'JIaBHOC 3HAYCHUE apryMEHTa KOMIUICKCHOTO YncCjia Z = 3+4i

Bapuanr 2.

1.Berauciute cyMMy, pa3HOCTb, TIPOU3BEICHUE U YaCTHOE Yucel: Z1=4+5i u z,=2-3i
2. .Beraucaure:

a) (3-4i)*;

6) (7+9i)-(7-9i)

3.Haiigute Moay/nb KOMITJIEKCHOTO YMCIA:

a) 3i;

0) 12-5i

4.BBINONIHKATE BCE IEWCTBUS ¢ KOMIUIEKCHBIMU YnciaaMu: Z = —8—2iuz =4 +5i
5.HaiiauTe MOIYJ/Ib U TJIaBHOE 3HAYCHUE apryMEHTa KOMIUIEKCHOTO Yncia Z =5+ 6i

Tema Muororpannuxku. Pemienue 3agau (OK 04)



| BApMaHT

Il BapuanT

1.KoumponvHuviesonpocwi

a) YTO TAKO€ MHOTOI'PaHHUKH?
0) BUIBI MHOTOT'PAHHHUKOB;

B) UTO TaKoe MpHu3Ma U nupamuaa’?

2. Pewuumps 3a0ayy:

1) Jluaronans ky6a paBHa 2+/3 . OnpeaenuTs
MIOJTHYIO TIOBEPXHOCTh Ky0a.

2) Jlana yeThIpexyroyibHasi MUPaMH/IA,
OCHOBaHHUE KOTOPOH — MPSMOYTOJIbBHUK CO
cropoHamu 15 u 20 M. bokoBsie pedpa
paBHbI 25 M. HaiiTu BbICOTY mupamMuabl.

3) Haiitu nuaronanb NpsMOyroibHOTO
napajuiejenunesa, €Ciiu ero u3MepeHus
paBHBI: @) 3 1M, 4 1M, 2 1M; 06) S ™, 7™, 8
M; B) 30 cMm, 20 cm, 120 cm.

4) lana npaBwIbHas TPEYroabHast
nupamusia. Ee 60koBas MOBEpXHOCTH
paBHa 144 cM?, anodema — 6 cm. Haiitn
CTOPOHY OCHOBAHHUSI.

5) B npaBuiibHOM YeTHIPEXYTOIbHON IPU3ME
IJIOIA b OCHOBAHMS paBHa S=144 CM2, a
BeicoTa h=14 cm. Haiitu nuaronans
MIPU3MBI.

6) Haiitu nuaronanb npsMOyroJbHOTO
napajuieJenuIea, €Ciiv ero u3MepeHus

paBHBL: @) 2 1M, 6 1M, 4 M; 6) 3 M, 9 M,
10 m; B) 40 cMm, 70 cm, 110 cm.

Tema Dnements Teopun Bepositnoctu (MK 2.1)
Bapuasnr 1.

1451
1. Boruucnute: a) 3!; 0) 7-5!; B) 7';5.'

2. B cpeanem u3 1000 camoBbIX HACOCOB, MOCTYMUBIIMX B MpoJaxy, 5 moarekaroT. Haiinure
BEPOSTHOCTH TOTO, UTO OJIMH CITYYaiHO BRIOPAHHBIHN /U1 KOHTPOJISI HACOC HE TIOJITEKALT.
3 CKoJIBKMMHM CITOCOOaMH MOXHO PACcCTaBIATh HA OJHON MOJIKE 8 pa3IN4HbIX KHUT?

4. CKoJIbKO BapHAHTOB paclpeiesieHus: TpeX MyTEeBOK B CAHATOPUH PA3IUYHOI0 IPOpUIsl MOKHO

COCTaBUTH IJI IIATHU HpeTeHJIeHTOB?

5. B Opuraze u3 25 yenoBek HY>KHO BbIIETUTh YEThIpeX AJis paboThl HA ONPEAEIEHHOM YJacTKe.

CKOJIBKAMHM CIIOCO0AMH ATO MOKHO CIENaTh?

6. B maptuu u3 18 peraneit nHaxonsarcs 4 OpaxoBanHblx. Hayran BeiOupatot 5 neraneit. Haittu

BCPOATHOCTH TOI'O, YTO U3 3TUX 5 nmeranei ABe OKaXXyTCA 6paKOBaHHBIMI/I.



7. Ilpubop COCTOUT M3 ABYX AJIEMEHTOB, pabOTAIONIMX HE3aBUCHUMO. BEpoSATHOCTH BBIXOJA U3
CTpOsi TIEPBOTO AMeMeHTa paBHa (,2; BEPOATHOCTH BBIXOJA M3 CTPOS BTOPOTO AJIEMEHTA paBHA
0,3. HaiiTu BEpOATHOCTH TOTO, YTO: a) 00a 3JIEeMEHTa BBIMAYT U3 CTpos; 0) 00a snemeHTa OyayT

paboTartsb.

Bapuant 2.
1.21
1. Beraucaure: a) 6!; 6) 345!; B) Q

2. ®abpuka BblllyckaeT cyMku. B cpennem Ha 100 kaueCTBEHHBIX CYMOK MPUXOAMUTCS BOCEMb
CYMOK CO CKpBIThIMU jAedexTamu. Haiinure BEposSTHOCTh TOTO, YTO KYIJICHHAs! CyMKa OKaXeTcCs

KadyecTBEHHOM. P €3yJIbTAT OKPYTIIUTE 10 COTHIX.

3.B COPCBHOBAHHUAX YHAaCTBOBAJIO YCTBIPEC KOMAH/IbI. CKOIBKO BapUaAHTOB paclIpCaAcCICHUA MCCT

MEXIy HUMH BO3MOKHO?

4. Ha dakynbpreTe nzydaercs 16 nmpenmeroB. Ha moHeaensHUK HYXKHO B PACITUCAHKE TTOCTABUTH

3 npeamera. CKOTBKHUMH CIIOCOOAMU MOKHO 3TO CIeNaTh?
5. 13 15 06bexToB HY)HO 0T0OpaTh 10 00beKkTOB. CKOIBKUMH CITIOCOOaMU 3TO MOYKHO C/IeJaTh?

6. CKoIBbKMMH CcII0cO0aMH MOKHO COCTaBUTh JI030p U3 TPEX COJAAT U OJHOro oduriepa, eciu

umeetcs 80 conmat u 3 odumepa?

7. B ypHe mapsi pazHoro mngeta: 20 6emnoro, 15 yepHoro, 5 cunero. Haiitu BeposiTHOCTH TOTO,

YTO U3 YPHBI HayraJ U3BJICUEHHBIN 11ap OKaXeTCsl He OEJIOr0 WM CUHETO 1BETa



TECTOBBIE BOITPOCHI 10 JUCIUIIVIMHE «MATEMATHUKA»

13.02.07 DnexkTpocHabKeHNE

Kommerenmuun:OK 01, OK 02, IIK 2.1

Ne | IIpaBunbHBII Conepxanue Bopoca Kommner
OTBET CHITHS

1. Bri6epuTe npaBuUIbHBINA OTBET, BHINOIHUB ciiokeHne | OK 01
KOMIUIEKCHBIX YUCEII:
22=1+50; z22=3+2i:
1) 4 + 7i; 2) -3 + 3i; 3)5-3i

2. Pemmre KBajgpaTHOE ypaBHeHue x> 11x + 30 =0: OK 01
Dx1=3;x2=7 2)x1=5;%x2=-6; 3)x1=5;x2=6.

3. PemmrenepaBeHcTBo: X2 — 2x — 8 < 0. OK 01
)[-2:4]  2) (-0;-2] U [4; +o0) 3) (-2, 4)

4. VKa)uTe pelieHne CUCTEMbI HEPABEHCTB: OK 01

x—2,6<0,
x—=1>1.

1)[2:26]  2) (o0 2.6]
3)(=0;2]U[2,6; +o0)

S. VYKakuTe HEBEpHOE PaBEHCTBO: OK 01
1) Vx=x? 2)VYx=x® 3)a’=1

6. Brrancnure 3HaueHne QyHKIMA Y = );:;24 B touke x = | OK 01
3. OtBer

7. Haiinure 3Hauenue Belpaxkenus log, 4 + log, 16. OK 01
OtBer

8. Pemmte mokaszarensHoOe ypaBHeHUE 8* = 64. OK 01
OTtser

9. Pemure norapupmuyeckoe HeEpaBEHCTBO OK 01
logz(3x + 4) > log; 7. OtBer

10. Jlorapugm, ocHOBaHue KOTOpOro pasHo 10 OK 01
Ha3bIBACTCS

11. BcraBbTe mponyiieHHoe CI0BO. OK 02
Jlorapudm - 310 CTETIEHH, B KOTOPYIO
HaJI0 BO3BECTU OCHOBaHUE Jioraprudma, 4ToObI
MOJTYYHTh MOIOTapU(PMHUIECKOE BBIPAKEHHE.

12. Boipasuts B paguanax yroma a = 20° OK 02




1) /5 2) /7 3) /9

13. BripasuTs B rpagycax yroin o = 4m/45 OK 02
1) 16° 2) 15 3)20°

14. Kaxkoit ueTBepTH 4YnCI0BOM OKPYKHOCTHU OK 02
NpUHAIIEKUT Touka t = 197/4
1) nepBoii  2) BrOpoit 3)Tperbeit

15. YTIpocTuTh BRIpaskeHue: 3cos’a - 6 + 3sina OK 02
1)1 2)-5 3)-3

16. HaiiTu 3Ha4enue BoIpaxkenus 4C0s2X + 2 , ecnu sin?x | OK 02
=0,6

1) 4,56 2) 3,6 3) 4,6

17. Kakas u3 Tpuronomerpudeckux ¢pynkuuit sgnsercs | OK 02
YETHOM?

18. OrHomenne kocuHyca uucna t k cuHycy Toro ke | OK 02
qyciaa Ha3blBAETCs

19. OtHomienne cuHyca yucia t K kocuHycy toro xe | OK 02
qucaa Ha3blBAETCs

20. HazoBute s5eMenT, He npuHamiexkaumi munaapy: | OK 02

1) anoema; 2) BoicoTa; 3) paauyc.

21. BricoTa O0KOBOI rpaHu npaBwibHOM | [1K 2.1
MIUPaMUIbIHA3bIBACTCS

22. Ecnu BbICcOTa KOHYCa paBHa 15, a paguyc ocHoBanus | [IK 2.1
8, To oOpa3zymomas KOHyca paBHa:

23. Kupnunua 2x3x6. Ero quaronasns paBHa: MK 2.1

24. Panuyc ocnoBanus numnuHApa paBeH 2 M, Bbicota 3 | [IK 2.1
M. Yemy paBHa JMaroHajgb OCEBOTO CEYEHMsA?
Otset

25. JuameTp mapa paBeH 2 cM. Uemy paBeH ero oosém? | I1K 2.1
(Uucno mu npumurte 3a 3) OTBET

26. O6beM UPaMUIBI PaBeH 56 cM°, IIomab K 2.1
ocHoBaHus 14 cm?. UeMy paBHa BEICOTa?

27. Uemy paBHO 3HaUEHUE X MIPU PELICHUN YPABHECHUS: K 2.1
8" =64

28. Pemnre ypaBHeHue. B oTBeT 3anumure KOpHU K 2.1

ypaBHEHHS: X° —7X+12 =0 ()rger




29. B cpeanem u3 1000 cagoBbix Hacocos, noctynuBmux | 1K 2.1
B IIPOJAXKY, 5 nmoarekaroT. Haligure BeposITHOCTD
TOTO, YTO OJIMH CIy4aifHO BHIOPAHHBIH JUIsI KOHTPOJIS
Hacoc He noarekaer. OTBer

30. Omnpenenutb 00BEM MPSIMOYTOIBHOTO K 2.1
napajiesienumesa mo 3-M ero u3MepeHusm: a= 3; B=
5; c= 8. OtBer

31. Haiitu nuaronanb npssMoOyrojabHOTO K 2.1
napasuJiesienuIe 1a, eciiv ero U3MepeHus paBHsI: 6, 6,
7.
1) 11 2) 121 3)5,2

32. 1 IK 2.1

log, 2

UeMy paBHO 3HAUCHHE BHIPAKCHUS: 2
1) 3 2)5 3) 1/5

33. [Tnomaap noBepxHOCTH Chepbl ONPEAETAETCS M0 K 2.1
dbopmyie, rae R — paguyc chepsi:

1) 27R?;  2) 42R%; 3) 4zR%.
34. Kaxkoit He MmoxeT ObITh mpu3Ma? K 2.1
1) npsimoi; 2) npaBWIbHOM; 3)yCeueHHOI.
35. O0BeM KoHyca ompeersercs o Gopmye: K 2.1
1) %;:RZH . 2) R°H;  3) %ﬂRzH
36. IIpssMOyTONBHBIN MTapauIeIenuIe] — 9T0: K 2.1
1) nupamupa; 2) mpusma;  3) oKTadaAp

37. OceBpIM ce4eHHEM LUIMHIPA SIBIISIETCSA: K 2.1
1) TpeyronbHuK;  2) Kpyr;  3) OpSMOYTOJIbHHUK

38. YeMy paBHO 3HaU€HHUE MTPOU3BOIHOM /I QYHKIIUU K 2.1
y=x2-7x 9
1) 3x-8 2)5x+7 3)2x-7

39. YeMy paBHa JJIMHA BEKTOpA: E{Z ;3; 0} IK 2.1

V13 2)13 3)169




40. Uemy paBHO 3HAaYCHHE BhIpakeHus 71-5!? K 2.1

1)81 2)2 3)4920

IHPOBEPOYHASA PABOTA

Ilpogepounasa paboma Nel''BbruuciieHusi 1 npeodpa3oBanus. YpaBHeHHUS U
HepaBeHcTBa. ['eomeTpust Ha miiockocTH" (BxonHoi koutposis) (OK 01, OK 02, OK 04, OK
05, OK 06)

Ilpu pewenuu 3ad0anunt 1-4 3anumiume npasuIbHBLIL OmMEem U3 Uembvlpex

nPeONoHCEHHDBIX.
1. (1 6amn)Packpoiite GOPMYITy COKPAIIEHHOTO YMHOMXKEHHs a2-b?:
A) a?-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amn) [Inomangs TpeyroinbHUKA BEIYUCIIAETCS 110 (hopmyie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
1«

I

e

|
Go| L

3. (1 6amn) Kakoe u3 cienyromux 9ucesl 3aKI0YeHO MeKy yuciamMu ' ' u

A)0,4;b)0,5;B)0,6;I) 0,7
4. (1 6ann) Jans rpaduxn pyaxmmii. Kakas ¢popmyna coorBercTByeT rpaduky 3):

1) | 2) 3)

1 9

e G 0

A) ; b) A; T y=x+5.

Ilpu e¢vinonnenuu 3a0an1uﬁ 5-]81 3anuuiume xX00 peuieHusA u noJIy4eHHblIl Omeem.

5. (2 6anna)Beruncnure 2 3

6. (2 6anna)Pemme ypaBHenneX>-7x+10=0.Eciu ypaBHeHHe UMeeT Goiee OHOTO KOPHS,
B OTBET 3alMIINTE MEHBIIUI U3 KOpPHEH.

7. (2 6amna) Ilmomanp 3eMelb KPECTHSTHCKOTO XO3SHCTBA, OTBENIEHHAs IO TMOCAIKY
KYCTapHUKOB U IIBETHUKOB, COCTaBJsIeT 24 rampacripe/ieieHaMeXIyHUMH B OTHOIIEHUH 5:3.
CKOJIBKO TeKTapOB 3aHUMAIOT IIBETHUKU?

8. (2 6amna) Beicota BH nmapamienorpamma ABCD genut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. [uaronans mnapamienorpamma BD pasna 40. Haiigute miomanb




napauiesiorpaMma.

JonoHUTEeIbLHASA YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume xo00, 060cHO6aAHUE peuieHUA U NOJIYYEHHbLIL
omeem.

9. (3 6amna) Ppi00s10B pOIUIBLT HA JIOAKE OT MPUCTAHU HEKOTOPOE PACCTOSHHUE BBEPX IO
TEYCHHIO PEKH, 3aTeM OPOCHII SKOPh, 2 Yaca JIOBUIJI PhIOY U BEpHYJICS OOpaTHO 4epe3 5 4acoB OT
Hayaja myTemiecTBua. Ha kakoe paccTosHMe OT MPUCTaHU OH OTIUIBLI, €CIIM CKOPOCTh TEUEHUS
peKu paBHa 2 KM/4, a COOCTBEHHAst CKOPOCTb JIOAKH 6 KM/4?

IlIkana nepesooa 6annoe 6 ommemku no NAMUOANILHOU cucmeme

Ommemka Yucno 6annos,
Heo0x00umoe 011 NOJIy4eHUs 1 OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-14
«5» (omauuno) 15

KonTponbHas padoTta cocTout ux 2-X yacteid. B nmepBoii yactu npengaraercsi BBIIOIHUTD 4
3aJjaHusd - BBIOpaTh MPAaBUIBHBIA OTBET M3 4YeTbIpeX NpeAsiokeHHbIX. Bo BTOpoil wactu
IpeJiaraeTcs BHIIOJIHUTD 6 3a1aHui - 0OPMUTH XOJ] PELIEHUSI U 3aMUCaTh MOJIYyYEHHbINH OTBET.

3a mpaBWIBHOE BBIIOJHEHHUE JIHOOOro 3aJaHus MEepBOM YacTH OOy4aroUIMiCs IMOJIydaeT
onuH Oaina. [IpaBuibHOE BBINOJIHEHHE 3a/laHUi BTOPOI YacTH olieHuBaercs 2 OamamMu wiu 1
0aJuI0M 3a YaCTUYHOE PELICHHUE.

basnibl, nony4eHHbIE 3a BCE BBIIIOJIHEHHBIE 3a/1aHUS, CYMMUPYIOTCS.

Ilposepounasa pavomahNe? '"Pacnosioxkenne NpsAMbIX U MJIOCKOCTel B MPOCTPaHCTBe.
IMepneHIMKYJISIPHOCTH U NAaPaJJIeJbHOCTh NPAMBIX U IJI0CKocTel. CKpeluBaomuecs
npsimbie’ (OK 01, OK 02, OK 03, OK 05, OK 07, I1K 2.1)

Ilpu pewenuu 3adanun 1-4 3anuwiume npasuIbHLIL omeem U3 Uemblpex
nPeoIONHCEHHBIX.
1. (1 6amm)Pacumdpyiite KpaTkyro 3anuch: a€f.

A) TouKka a MPUHAIJICKUT TUIOCKOCTUf; B) ToUka & mpuHamIexKuT npsamoiifS; B) npsamas a
OPUHAISKUT MII0ckocTU; ) mpsimast & mepecekaeT MI0CKOCThf3 .

2. (1 6ann) Ipsameie AB u C/] ckpenuBatotcs. Kakoe pacnonosxxenue umeror npsimsie AC
u B/1?
A) napasuiensHele; b) nepnennukynspusle; B) ckpemuBatotes; ') nepecexatoTcs.

3. (1 6amn) [Mnockoctu @ u B umerot 1 obiryro Touky. KakoBo nx B3aMHOE
pacrionoxenue?
A)napamienssl; b) nepecekarotcs no npsmoit; B) coBnanatot; ') ckpernuBatores.

4.(1 Gamr) Ecmu mpsimasi, mpoBefeHHAsT HAa TIJIOCKOCTH Yepe3 OCHOBAaHHME HAKJIOHHOM,
NEePIEeHIUKYIIIpHA €€ IPOEKINH, TO OHA. ..

A) mepneHAMKYJISpHAa M caMoil HakJIOHHOW; b) mapamnenbHa u camoil HakiioHHOH; B)
CKpEIIMBAETCS C HAKJIOHHOM; [') mepneHauKynsipHa OCHOBaHUIO HAaKJIOHHOM.

Ilpu evinoanenuu 3a0anuil 5-8 3anuuiume x00 pewieHus U NOJAYYEeHHbLIL Omeem.
5. (2 6amna) Yepe3 koHIipl orpeska AB u ero cepenuny M mpoBeneHbl MapajijiebHbIe
IpsIMBIE, MIEPECEKAIOIEe HEKOTOPYIO TUNIOCKOCTh B Toukax A1, B1 m Mi1. Halinute mummHy otpeska




MM, ecniu oTpe3ok AB He nepecekaeT miockocTh u ecnu AA1=6,8cm, BB1=7,4cm.

6. (2 6amna) Ipsmeie AC, AB u A/l nmonapHo nepneHauKkyssipabl. Haitnure otpesok CJI,
ecau AB=5 cm, BC=13 cm, AZI=9 cwm.

7.(2 6amna)l3 TOYKHM K TJIOCKOCTH MPOBEEHBI JIB€ HaKJIOHHBIC. HaliguTe miuHbBI 00I1Iero
NEePHEHANKYIISIPA, €CIU MPOCKIIMU HAKIOHHBIX OTHOCSTCS Kak 2:3 M JJIMHBI HAKJIIOHHBIX PaBHBI
23 cmu 33 cm.

8. (2 6amra) HaueptutekyOABCIA1B1C1/11. IToctpouts Touky KEAB, Touky MEJI11C,
otpe3ok PEEA1B1Ca.

Ilposepounana paoomahNe3 ""Pemenue 3ana4. Koopaunarsl u Bektopsl'' (OK 01, OK 02, OK

03, OK 05, OK 07, IIK 2.1)

Oo0s3aTeIbHAS YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwume npasuibHblil OMeEem U3 Yemulpex NPeodl0HCeHHbIX.

1. (1 6amn) Hauer touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HHX
JIeXKaT Ha KOOpJAMHATHOM npsimoit Oy?
A)A;B)B;B)C; ') /1.

2. (1 6amn) Kakue uz BexropoB a(l,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) siBisiroTCS
eTMHUIHBIMU ?

A)a;b)c;B)B;I') p.

3. (1 6ayn) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KojutnHEapHbI?

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

4. (1 6amm) Hanmbr touku A(2,0,5), B(2.,4,-2) C(-2,6,3). CepenuHoii Kakoro oTpe3ka
sBisieTcs Touka M(0,3,4)?

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

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL Omeem.

5. (2 6amnma) Janer Bextopsl a(-6,0,8) , B(-3,2,-6). Haiinute ckamspHOe NpOW3BEICHHE
BEKTOPOB.

6. (2 6aa) [Ipy Kakux 3HAUYEHUAX 71 BEKTOPBI  d(4,n,2), 6(1,2,n)nepneHauKyisapHbI?)

7. (2 6amma) Manmbr BekTophl a(-6,0,8), B(-3,2,-6). Haiigute KkocMHyC yrima Mexmay
BEKTOpPaMH.

8. (2 6amna) Jokaxute, 4yto yeThipéxyronsHuk ABCJI sBnseTcs pomOoM, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), JI(2,8,4).

JonoJHuTEIbHAS YACTh
Ilpu eévinonnenuu 3adanus 9 3anumume xo00, 000CHO6AHUE PEUIEHUA U NOJYUEHHDbLI
omeem.
9. (3 6amna) MakeT moToNKa KOMHATBI Ui OCBEIIEHUS MPEJCTaBlIeH Ha KOOPJUHATHOU
wiockocTd. HaliouTe miomanp MnoTojka (YEThIPEeXYrolbHHUKA), BEPIIMHBI KOTOPOrO HMEIOT
KOOPAHHATHI (8;0), (10;8), (2;10), (0;2).

10}




Ilposepounasa pavoma Ned "'Onpenesienue creneHHoi pynkuuu. Ucnosib3oBaHue ee
CBONCTB NpH pemieHnu ypaBHenuii u HepaBencTB''(OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06)

Oo0si3aTe/IbHASA YACTh
Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMeEEemM U3 Yemulpex NPeodi0HCEHHBIX.

1. (1 Gamn)Mexay KakKuMH JBYMsI HATYPaIbHBIMU YHCIAME HAXOIUTCS 9iCcI0V 19?
A)19u20;b)2u3;B)18u19;I") 3 u4.

2. (1 6ann)OnpeaenuTe KOpeHb ypaBHeHHs X°=125

A)3.;B)-3; B)-5;T) 5.

3. (1 6aym)Pacnonoxure B OpsiiKe BO3pacTaHUs yucia: 2; ?{/E V17
A)2; /5, Y17; B) 2; Y17; 3/5; B) 3/5; 2; V17, 1) V17; 2; /5.

4. (1 6amn) YMHOXKas yucia ¢ OJUHAKOBBIM OCHOBAaHUEM, UX CTEICHH. .7
A) ymHoxaeMm; b) nenum; B) cknanpiBaem; I') oTHuMaem.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIy4eHHbLIL Omeem.
@538 . 2.9

a®:48

5. (2 6anna)HaiinguTe 3HaueHUE BBIPAXKEHUS npu a=7.
]

( \,.-‘/ﬁ + \f’§\) .

10 + /96
6. (2 6amura)Haiinure 3Ha4eHUE BBIPAKCHUS v .
7. (2 6ama) Paccrosinue oT HabMr0MaTENs, HAXOAIIETOCS Ha HeOOJIbIION
BBICOTENKUIIOMETPOB HaJI 3eMJIEH, 10 HA0JIF0JTaeMOI UM JIMHUU TOPU30HTA BHIYHUCIISICTCS 110

[ = V2Rh _ .
dbopmyie , TneR=6400 kM —paauyc 3emiu. C KaKoi BBICOTHI TOPU30HT BUJICH Ha
pacctostHuu 48 kuiiomeTpoB? OTBET BBIPA3UTE B KHMIIOMETPaXx.

Y e —
8. (2 6anna) Permure ypaBHeHHem = 2.

JIOOJHUTEIbHAA YaCTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume xo00, 000CHOGAHUE peuileHUs U NOJIYYCHHBLI
omeem.

9. (3 6amma)Pemnre rpadguiecku cucTeMy ypaBHEHUI: {yy=_\)/§

Ilposepounas pabomano5 "Tloka3zarenbHas ¢pynkuus’ (OK 01, OK 02, OK 03, OK 04, OK
05, OK 06)
Qo0s13aTe/ILHAS YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHLLIL OMEEH U3 YembIpex NPedl0HCEHHBIX.

1. (1 6amn)IIpu kakoMm 3HaueHHH a QYHKIUSA y=a* ObIBaeT Ha BCEHl 00J1acTH openeaeHus?

A)a=7; B)a=8.25; B) a=: I') a=3.
2. (1 6aun)Ha pucynke nzobpaxén rpaduk Gpyunkiun Bugaf(x)=a*. Haiinure 3nauenue f(2).



flx)=a"

-

. a1
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.
3. (1 6amr) OyHk1us 3aaaHa GOPMYIIOH: f(x)Z(%)x. Yemy paHo f(-2)?

A) - B)-4;B) 4 1) V2.

] y—13

— 3.
4. (1 6amn) Kopenn ypaBHeHI/I}I( 9 ) ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu eévinonnenuu 3adanuit 5-8 3anumwume x00 peuwieHusn U NOJYUeHHbLIL OMEen.
5. (2 6amna) Haiinure kopenb ypaBHeHus 3% 2-5%3%=12

6. (2 6amta) CKONMBKO IENBIX PEIIeHNH NMeeT HepaBeHCTBo 1 <7*1<49?
2.‘3 —8x—x>
7. (2 6amna)HaiiguTe TOUKy MakcuMyma (QyHKIIHH - '
8. (2 6anna)B xoze pacnaza pagnoakTUBHOTO U30TOIA €M0 MAacCca YMEHBIIIAETCS 110 3aKOHY
m(t) =mg-2757,

‘ rieMo — HavajabHasi Macca u30Tona, t — Bpemsi, IpoIe/iee Ot
HAYaJILbHOTO MOMEHTA, | — TEepHoJI MoJTypacnaaa. B HadanbHbBII MOMEHT BpEMEHHU Macca
uzotomna 184 mr. [lepuox ero nmonypacnaza coctasisier 7 muH. Haliaure, yepe3 CKOIbKO MUHYT
Macca u3orona Oyner paBHa 23 Mr.

JonoiHUTEIbHASA YACTh
Ilpu eévinonnenuu 3adanus 9 3anuuwiume xo00, 060CHO6aAHUE PeUIeHUA U ROTIYYEHHbLI
omeem.

—2x=0
9. (3 6amma)Pemnre rpadguuecku cucTeMy ypaBHEHUI: Y _ Zf —0

Ilposepounasn pavomaiNe6 "'Jlorapudmel. Jlorapupmuueckans pynxkous' (OK 01, OK
02, OK 03, OK 04, OK 05, OK 06)

Oo0a3aTeIbHAs YACTh
Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasuibHvLL OMEeEm U3 Yemuipex NPeoloHceHHbIX.

1. (1 6amn) Kakas u3 ¢pyHKIMII Bo3pacTaeT Ha Bcelt o01acTu onpeseneHus?
A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x%; T") f(x)=log1 x.
2

2. (1 6amn)Ykaxwure obaacts onpenenenus pyuakmun f(x) = g Zx_:

x+

A) (-7;1,5); B) (-; -1,5), (7; +0).; B) (-1,5; 7); I) (-00; -7), (1,5; +00).

3. (1 6ann)Pacnionoxuts B nopsake Bozpactanus: logg s 4; logg s 0,4,10g¢ 5 i.



1 1
A) logos 4; logo,s 0,4;1080,5; ; b) logos 410805 7510805 0,4,

! 1
B) logo,s ;10805 045108054 ; ) loggs 0,4; l0go,s 7 ; 10gg5 4-
4. (1 6ann)Haiizure KOpeHb ypaBHeHm]Og4 (5 —x)=2.
A) 11;B)-11; B) -3; I) 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anuuiume x00 pewieHus U NOJYYEeHHbLIL OMEem.
5. (2 6amia)OnpesenuTe 3HAUCHNE BEIpaKeHus loge 2 + log, 3 + 210824,

6. (2 6amta) YkaxxuTe HaMMEHbIIIEE 1I€JI0€ PEIICHUE HEPaBEHCTBA:
log;(6x — 4) > 2.

7. (2 6ana)Haiigure TOYKy Makcumyma (QyHKIHN Y= 8 ln(-r + 7) — 8x+3.

8. (2 6amma)/lns oborpeBa MOMEIICHHSI, TEMIIEPATypa B KOTOPOM IOIJICPKUBACTCS Ha
ypoBHe T;=15° uepes paguarop oTOMIEHHS MPOIYCKalOT ropsiuyko Boay. Pacxoxa npoxonsiieit
yepe3 TpyOy paamaropa Boasl m = 0,6 kr/c. [Ipoxozas mo Tpyde paccrosHue X, BOjIa
OXJIAXKJAeTCs OT HauanbHOU TemnepaTypsl 1,=91° no temneparypsl T, mpuuém
.\':(Xﬂl()g-w {l". .[.n. {_420(} 1 L ?—28 B1

Y T -1, riue K17 C — remmoéMkocTs BOMIBL, M-7C

ko3 puimenT Temooomena, a X = 0.8 _ nocrosnuas. Haitaure, 10 Kaoii TeMIepaTypsl (B
rpangycax Llenbcus) oxmaguTcs Boja, €ciau AauHa TpyOsl paauatopa paBHa 144 m.

JIomOJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanus 9 3anumume xo00, 000CHOGAHUE PEUIEHUA U NOTYYEHHbLI
omeem.

+ 2x = logz 135 —log3 5

.\
9. (3 6amna)PemuTe rpaduvecku cucTeMy ypaBHeHI/m.{ 2y —3x =6

Ilposepounasa paoomaNe7 "' OcHoBbI TPUTOHOMeTPUM. TpUroHOMeTpHYeCKHe
¢yuxmuu’ (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06)

OQ0s3aTeIbHA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume nPasuIbHLLIL OMEEN U3 UM BIPEX NPEOOHCCHHBIX.

1. (1 6ann)B AABC sinCZj—f/,. Kaxkas u3 cropon siBasiercs runorenyzoi AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6anm) Yrinom kakoit uerBepTH sABnsieTcs yroa a=400°?

A)I; B) 1I; B) I, T) IV.

3. (1 6ann) Kakue u3 pyHKIMIA ABISAIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6ann) Kakue u3 uncen sBISIOTCS KOPHEM YpaBHEHHS COS X :%?

=Z. =T. =T _2n
A)X—G, b) x 3 B) x > I x -

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwienus u NOJIY4EeHHbLIL Omeem.
. T s
5. (2 6anna) Beraucnure: sin— + COSz..



6. (2 6anmnma)  Haiigure 3HaueHue BmpaxceHH;I4arccosg - 4arcsin(— g)
7. (2 6anna) Jlokaxure ToxaecTBo: 2Sin(n/2+a)+ coS(n—a)= cosa.

8. (2 6amna)Pemmre ypaBHeHue: Sin x - 4 sin x + 3 =0.

JonoJHuTeIbHAN YACTh
Ilpu eévinonnenuu 3adanusa 9 3anuuiume xo0, 0600CHO8aAHUE peUleHUA U NOTYUEHHDBLIL
omeem.

9. (3 6amna)Pemmure cucremy ypaBHEHUH:
x+y=m
{sin X+ siny = 2.

Ilposepounas pabomahNe8 "'IlpousBoanas pynkuuu, ee npumenenne’’ (OK 01, OK 02, OK
03, OK 04, OK 05, OK 06, OK 07, TIK 2.1)

O0s3aTeqbHas 4aCTh
Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLL OMEEM U3 YemMvipex nPeonioHceHHbIX.
1. (1 6am1) Yemy paBHa npou3BoHAas GyHKIHH y=COS X ?
A)y'=-sin’; B)y'=-2sin’%; B)y'=-2cos x sinx; I') y'=2cos x.

2. (1 6aymm)ITo kakoii u3 GopMyII BEIYHUCIISETCS MPOU3BOIHAS IPOU3BEIACHHUS?
A) (utv)=u'+v’; B) () =u'vtuv’; B)(D) = ———; D(f(gx) =f (g(x)*g ().

vz
3. (1 6anm)Pemmre ypasuenue f'(x)=0, ecim f(x)=3x2 — 6x +4. BriGepure OTBeT.

A)1;b)-1;B)4;T) -4.

4. (1 6amn)Ha pucynke m3o6paken rpaduk npousBogHoi Gpyukmuu f(X), ompeneneHnoi
Ha uatepBaie (—10; 8). Haiiaute konnvecTBo Touek Makcumyma (ynkuuu f(X)Ha otpeske [—9;6].

.] !

A)5;b)4;B)2; 1) 3.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 pewieHus u NOJIY4EeHHbLIL Omeem.
5. (2 Oamwma) MarepuanbHasi TOYKa JIBIDKETCA  TNPAMOJUHEHHO 1O  3aKOHY

PR 2l -
x(t) = —t*+612 — 4> +5t—5
\ (rI[e X —pacCTOAHUC OT TOYKHU OTCUCTA B METpPaAX, t—Bperl

B CEKyHJlaX, U3MEpEHHOE C Hayaja JBuxeHus). Halinure ee ckopocTh (B M/C) B MOMEHT BpEMEHU
r=23c.

6. (2 6anmna)Ha pucynke m3zoOpaxén rpadux dynkiuuny =f(X) U kacarenbHas K HEMY B
ToYKe ¢ abcuuccoiiXo. HaiiinTe 3HaueHune npousBonHon GpyHkimu f(X) B TOUKeXo.



(x—2)(x+3)> 0
(x—8)
8. (2 6ama)MccnenoBats GpyHkImio f(x)=x3 — 3x n mocTpouTk eé rpadux.

7. (2 6anna)Permre HEpaBEHCTBO:

JdonmoaHuTEIbHAS YACTh

Ilpu eévinonnenuu 3adanus 9 3anumiume x00, 000CHO6aAHUE peUleHUA U NOTYYEHHbLI
omeem.

9. (3 6Gamra) dupme «INEKTPUK» BBUICISIOT YYaCTOK 3eMIHM IUomanpio 100 w2,
[Ipennararor yeTblpe ydacTka pa3HbIX pa3mepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi ywyactox
0100pUT TUPEKTOp (HUPMBI «DIEKTPUKY», YIUTHIBAsI, YTO HEOOXOAMMO OyIET MOCTaBUTH 3a00p
10 epUMeTpy?

Ilposepounasa pabomahe9 ""Ilepoodpa3nas pynkuuu. [IpaBuna HaxoxaeHus
nepBoodpasubix''(OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07)

Oo0a3aTeIbHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuibHvLIL OMEEm U3 Yemoipex NPeol0HceHHbBIX.

1.(1 6amn) /s kakoit u3 Gpyskumii pynkuus F(x)=x3-3x>+1 gBaseTcs nepBoo6pasHoii?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x%-6x.

2. (1 6ann) Jana ¢pynxmums f(x)= 3x>+1. Uemy pasraF(1)

A)2:B)4;B)6;T) I,

3. (1 6anm) OOmmii BU Bcex mepBoooOpasHbix s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6ayn)Beruucinure onpeaeneHHbIR HHTETpal flz xdx.

A)-1;b) 1; B)-1,5;T') 1,5.

IIpu évinonnenuu 3ad0anuil 5-8 3anuuwiume x00 peuieHus u NOIAYYEeHHbLIL Omeen.
5. (2 6anna) Asnserca mu F(x)=x3-3x+1 nepsoobpasHoii ans pynxmun f(x)=3(x2-1)?

6. (2 6amma)3amaiite mepBoobpasnyo F(x) mans dymkmuu f(x)=3x%-2X, el H3BECTHEI
koopauHatsl Touku M (1, 4) rpaduka F(x).

7. (2 O6amna)Ha pucynke wusobOpaxen rpadpuk dynkmun Yy=f(X), omnpenenéHHoit Ha
untepsaiie (—3; 11). Haiinure Hanmensinee 3HaueHue Gyukuu f(X)na otpeske [2; 9,5].
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8. (2 6amma)Ha pHCj/HKe n3zo0pakeH rpapuk Hekoropou ¢yHkuuu Y=Ff(X). [Tomb3ysch

. 5
PHCYHKOM, BBIYMCIIMTE ONpPE/eIeHHBINA UHTErpat | f (x)dx.

YA

4 y=f()
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Y

JonoJHuTeIbHANA YACTh
Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHOGAHUE PEULeHU U NOIYYEHHbLI
omeenmn.
9. (3 6amna)BerurcauTh MII0IIA b TOMEIEHHS J1JIs1 IPOBEACHUSI OCBEIIECHUS, IEPUMETP

KOTOpPOr0 OrpaHUYMBAIOT JIuHUU y=0, y=X, Y=-2x+6. Caenatp uepTex

Ilposepounasa pavomaNel() ""O6beMbl M MJIOMIATH TOBEPXHOCTH MHOTOTPAHHUKOB M TeJl
ppamenus' (OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 2.1)

Oo0s3aTeIbHAA YACThH
Ilpu pewenuu 3a0anuil 1-4 3anuniume npasuibHbLIL OMEEN U3 YemMblPexX NPedI0HCEHHbIX.

1. (1 6amn)B kakux equHUIAX U3MEPSETCs IUIOMIAb TOBEPXHOCTH MHOTOTPpaHHUKA?
A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIXx MeTpax; I') B AByrpaHHBIX Ipajgycax.

2. (1 6amn) [Tnomaab 60KOBOM TOBEPXHOCTH MIPU3MBI BBIUUCISETCA 110 HOpMYJIE:
A) S = 860K+ 2 SOCH.; B) 8601( :POCH*H; B) S: B60K + SSOCH; F) S6OK :2POCH*H.

3. (1 Gamm)Uro sBNIsI€TCSI OCEBBIM CEYEHHEM YCEUEHHOT0 KOHyca?

A) paBHOOepeHHBIN TpeyroiabHUK; b) paBHOOeapeHHas Tpaneuus; B) npsmoyronbHuk; 1)
IPSIMOYTOJIbHASL TPAIeLys.

4. (1 6ann) Kakas ¢urypa mosyyaercs mpu BpalleHHHM HNPSMOYTOJBHOTO TPEYroJIbHUKA
BOKPYT OJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; ') yceuenHnas nupamua.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHus u NOJIY4eHHbLIL Omeem.

5. (2 6anna) PeObpo ocHOBaHUS MPaBUIIBHON TPEYrojabHOW mupaMuibl 3 M, arnodema 6Mm.
HaiinuTe niomiane 60K0BOM MOBEPXHOCTH MUPAMUJIBI.

6. (2 6anna) J{uaronans Ky0a paBHa V/588. Haiinute ero oonem.

7. (2 6amna) [IpsMOyroapHUK CO CTOpOHaMH 8CM M 3CM BpallaeTcs BOKPYT OOJbINEH
cTopoHnbl. Haiimute 00beM, Tuiomiaim 60KOBOH U MOJHOM MOBEPXHOCTEH MOIYIEHHOTO Tena.

8. (2 Oamna) BpruMcnuTh MOBEPXHOCTh KPOHBI KyCTapHHKa, MMerouiero (opmy mapa
paauyca 0,5 M. B oTBeT 3anummuTe 4yncio, 1eIeHHOE Ha JT.



JdonmoaHuTEJIbHAS YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHO8AHUE PeUieHUA U NOTYYEHHbLI
omeem.
9. (3 Oamna) Cozmare wmomenb Kkade, wuMerwmed ¢GopMy KOMOMHMPOBAHHOTO
TEOMETPHYECKOTO Tela, BBIMOIHUTH HEOOXOIUMBIC pacdeThl (IUIOmAaab, 00BEM, KOJIUYECTBO
JIAMIIOYEK ISl OCBEIICHHUA).

Tembl pedepaToB
1. IlpsmMble 1 MIOCKOCTH B IPOCTPAHCTBE

2. BekTopbl B pocTpaHCcTBE. YT0J Mexkay BekTopaMu. CKalisipHOE IPOU3BEICHUE BEKTOPOB
3. Pemenuie npocTelnx TPUrOHOMETPUUYECKUX YPaBHEHUN

4. Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U rpaduku

5. 'eomeTpuyeckuii M PU3MUECKUI CMBICIT TPOU3BOIHOM

6. ®u3NYECKUil CMBICIT TPOU3BOTHON B MPO(ECCHOHATBHBIX 3aa9ax

7. IlpaBusibHBIE MHOTOTPAaHHUKH, UX CBOMCTBA

8. KomOuHanuy MHOTOTPaHHUKOB U T€J BPAIICHUS

9. IImomanpe kpuBoaMHEHHOU Tpanenuu. ®opmyna Hetorona — JleitOHuia
10. Crenennas ¢pyHKIHUs, €€ CBOWCTBA

11. Moka3arenbHas GyHKIIHS, €€ CBOIICTBA

12. Jlorapudmuueckas GyHKIUs, €€ CBONCTBA

13. MuoxectBa. ['pads! n uX npuMeHeHne

14. CobbiTHE, BepOSITHOCTH COOBITHS. CI0KEHNE U YMHOKEHHUE BEPOSTHOCTEHN
15. 3agaun MaTeMaTUYECKON CTATUCTUKHA

Kpumepuu oyenku

Ouyenka «omauuno» -BBIIIOJIHEHBI Bce TpPeOOBaHMSA K HAMHMCAaHUIO W 3amuTe pedepara:
o0o3HavyeHa mpobiema U 00OCHOBaHA €€ aKTyalbHOCTh, CAETaH KPATKUN aHAIN3 pPa3IHYHBIX
TOUYEK 3PEHUS Ha paccMaTpUBAeMyl0 MpoOJeMy W JOTHYHO HM3JI0XKEHa COOCTBEHHAs MO3UIIUSA,
c(opMyJIMpOBaHbl BBIBOJBI, TE€Ma pACKpbITa IOJHOCTBHIO, BbIAEpKAH 00BEM, COOIIOICHBI
TpeOOBaHUSI K BHEIIHEMY O(OPMIICHHUIO, JaHbl TMPABHIbHBIE OTBETHl HA JOMOJIHUTEIbHBIC
BOITPOCHI.

Ouyenka «xopouioy -0OCHOBHbIE TpeOOBaHUS K pedepaTy U ero 3aliiTe BIITOJIHEHBI, HO PH 3TOM
JOTYIIEHbl HEAo4YeThl. B dYacTHOCTM , WMEIOTCS HETOYHOCTH B H3JIOKEHHWH MaTepuana;
OTCYTCTBYET JIOTUYECKasl MOCJIeI0BaTeIbHOCTh B CYKIEHUSIX; HE BBIIEpKaH 00bEM pedepara;
UMEIOTCS ymylieHus B OQOPMIICHHHM, Ha JOMOJTHHUTEIBHBIC BOMPOCHI TMPU 3aIIUTE JJTaHbBI
HETOJIHbIE OTBETHI.



Ouenka «y0061emeopumenbHo» - UMEIOTCS CYIIECTBEHHbIE OTCTYIJICHUS OT TpeOOBaHUM K
pedepupoBannio. B 4acTHOCTH: Tema OCBEIIeHa JIMIIb YaCTUYHO, JOMYIICHBI (DaKTHUECKUe
OImMOKK B coJepkaHuu pedepata WM MPH OTBETE HA JIOTOJIHUTEIHHBIC BOMPOCHI, BO BpPEMs
3alIUThl OTCYTCTBYET BBIBO/I.

Ouenka «Hey0061emeopumenbHoy - TeMa pedepara He pacKpbiTa, 00HAPYKUBACTCS
CYIIECTBEHHOE HEIOHUMAaHUE POOIIEMBI.

III. OIMCAHUE OPI'AHU3AIIMU OLEHUBAHUSA U IIPABUJI OIIPEJAEJIEHUS
PE3YJIbTATOB OLIEHUBAHMUS.

VYpoBeHb NOArOTOBKM OOy4aromuxcs Mo o01ieo0pa3oBaTeNbHON yuyeOHOM JUCLUILUIMHE
OLIEHUBAETCs B Oaimax: «5» (COTIUYHOY), «4y» («XopoIoy), «3» («yAOBIECTBOPUTEIBHOY), «2»
(«HEYIOBIIETBOPUTEIHHOY).

Onenka «omauuno» - OOy4YaAIOMIMKACS TIOKA3bIBAaeT TMOJNHBIE M TIIyOOKHE 3HAHHSA
IPOrpaMMHOI0 MaTepuana, JOrMYHO U apryMEHTHPOBAHO OTBEUYAET Ha MTOCTaBJIEHHBIA BOIPOC, a
TaKXe JOMOJHHUTEIbHbIE BOMPOCHI, TOKA3bIBACT BBICOKMI YpPOBEHb TEOPETUUECKUX 3HAHUM.
[TpakTrueckyro yactsb BbiosHAET Ha 100%.

Ouenka «xopowo» - 00y4arolMiicsi NOKa3bIBaeT TINyOOKHME 3HAHMSI IPOrPaMMHOIO
MarepHala, FpaMOTHO €ro M3Jaraer, JOCTaTOYHO IOJIHO OTBEYAeT Ha MOCTaBJIEHHBIH BONPOC U
JIONIOJIHUTEIIbHBIE BOIPOCHl, yMeno (OpMyIupyeT BbIBOJAb.. B Toke BpeMs IpH OTBeTe
JIOITyCKaeT HECYIIECTBEHHbIE MOorpetrHocTH. [IpakTudeckyro yacts BeimonaseT Ha 90%-80%.

OneHka «yoognemeopumenvHo» - OOYYalOIIMICS TMOKa3bIBAaeT JOCTATOYHbIE, HO HE
riryOOKHe 3HAHHS MPOTrPaMMHOIO MaTepualia; MPH OTBETE HE JOIMYCKAeT TPYOBIX OMIMOOK WIIH
OPOTHBOPEUYMM, OJHAKO B (HOPMYJIMPOBAHMM OTBETa OTCYTCTBYET JOJDKHAs CBSI3b MEXKAY
aHaAJM30M, apryMeHTanueil W BeIBOAaMHU. [lJIs TOJy4eHHUs NPaBHIBHOTO OTBETa Tpelyercs
yTouHstoLe Bonpockl. [IpakTuyeckyro yacth BoinoaHseT Ha 70%-60%.

OneHka «Hey0081emeopumenbHo» - 00yUaIOIIUICS TOKA3bIBA€T HEIOCTATOYHBIC 3HAHUS
IPOrpaMMHOI0 MaTepuaia, He CIIOCOOEH apryMEHTUPOBAHO U IMOCIEAI0BATEIbHO €ro u3jiararh,
JIOITyCKaeTCs TpyObIe OMMOKH B OTBETAX, HEIIPABUILHO OTBEYAET HA MIOCTABICHHBIN BOIIPOC WIIH
3aTpyAHseTcs ¢ oTBeToM. [IpakTuyeckyro yacTh BhINONHAET Ha MeHee 50%.

Ok3aMeH 10 001eo0pa3oBaTeNbHON Y4eOHOM IUCHUIUIMHE NPOBOAMUTCA B IEPHOL
HK3aMEHAIlMOHHBIX CECCUM, YCTAHOBJIEHHBIX KaJeHJapHbIM Yy4eOHBIM TpapukoM. OK3aMeH
NPUHUMAETCSl TIPETNOJAaBaTesIMA, KOTOPhIE MPOBOMWIM 3aHATHS 10 JaHHOMY y4eOHOMY
IpeIMETy.

Bo Bpems »9k3ameHa  001IeoOpa3oBaTeNbHOW  YUeOHOWAMCITUTUIMHEOMYCKACTCS
UCIOJIb30BaHUE HATJSIHBIX MMOCOOMH, WH(MOPMAIlMOHHO-CIIPABOYHBIX MAaTepHUajoB B BUJE
TaOJIHUI] ¥ CXEM TI0 PYCCKOMY SI3bIKY, TIEpEUeHb KOTOPBIX 3apaHee PerIaMeHTHPYETCS.

IV. KOMIUIEKT OIIEHOYHBIX CPEACTB JUISI DK3AMEHA 1O
OBIIEOBPA3OBATEJILHOM YYEBHOM JUCHUTIIUHE «MATEMATHKA»

Koa n HanmenoBanue opMupyeMbIX KOMIeTEHIU A Kpurepun onenkn

OK 01 Beibupats criocoObl perieHus 3a1a4 npodeccruoHalbHON
JEATEIBHOCTH IPUMEHUTEIBHO
K pa3jIM4HbIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBpEMEHHBIE CPEJCTBA MIOUCKA, aHAJIN3A U
MHTEpIpeTalyy nHGOpMaluy U HTHPOPMAITMOHHBIE TEXHOJIOTUU

- YPOBEHb OCBOCHUS
00ydaroImuMucs MaTepuaa,
MPEAYCMOTPEHHOTO Y4eOHOM
porpamMmoii o yueoHou
JMCIUILIHHE;




JUTSL BRITIOJTHEHUS 33724 PO eCCUOHATBHON AeSITENFHOCTH - TEOPETUYECKUE 3HAHUS TPU
BBITIOJTHEHUH MMPAKTUYECKUX

IIK 2.1. OnieHuBaTh 3aTpaThl Ha BHIMOJHEHHUE PAOOT IO PEMOHTY 3a71a4;
YCTPOMCTB 3JEKTPOCHAOKEHUS
- YypoBeHb 000CHOBAHHOCTH,
YCTKOCTHU HU3JIOKCHHUA OTBETA
npu COOIOICHUH IPUHIUIIA
MOJIHOTHI €T0 COACPIKAHMSL.

Yci10BUS BbINIOJTHEHUS 3a/1aHUS

1. MecTo BBIMIOTHEHHS 3a/1aHusT: KaOWHET «MaTeMaTuKm

2. MakcumanbHO€ BpeMsl BbINOJHEeHUS 3aaanus: 1 yac 30 MUHYT

3. Obyuaroniyecss MOT'YT BOCIIONIB30BAThCA: TaOIUIIAMU paMaHHONW MEphl OCHOBHBIX YIJIOB B
TPUTOHOMETPHH, TAOIUIIAMH POU3BOIHBIX, TAOIUIIAMH I1E€PBOOOPA3HBIX.

JK3aMeHAUMOHHbIE BONPOCHI.

1. Omnpenenurens BTOPOro U TpeTbero nopsaka. CpoicTa onpeaenuteneil. Pemenne
CHCTEM JIMHEHHBIX ypaBHEHUH BTOPOT0 U TPETHEro MopsakoB MeTo oM Kpamepa.

2. YucnoBas pyHKIMsL, 00JaCTh ONPEIEICHUSI, MHOKECTBO 3HAUEHUH.

3. CBoiicTBa (DyHKIMU: YETHOCTh, HEYETHOCTD, IEPUOAUYHOCTD, OTPAHUYEHHOCTD,
MOHOTOHHOCTb, SKCTPEMYM (yHKIIHH.

4, I'pacduk ynkuuu. [Tpocteitmume npeodpazoBanus rpadhukoB QyHKIUH.

S. CreneHb ¢ IPOU3BOJIHBIM JIEHCTBUTENIBHBIM MOKa3aTeneM. CBOMCTBA CTENIECHHU.
Crenennas ¢pyukus 4"'(mus =2k ,n=2x+1, n=-1,-2,1/2,1/3,-1/2).

6. Jlorapu@msl 1 UX OCHOBHBIE CBOMCTBAa. OCHOBHOE JIOTapu(pPMUUIECKOE TOXIECTBO.

dopmyna nmepexoa ot JIOrapupMOB ¢ OJHHM OCHOBAHUEM K Jorapudmam ¢ Apyrum
OCHOBaHHUEM.

7. Beruuciienue norapumMoB ¢ Ipou3BOJIbHBIM OCHOBaHUEM. JlorapudmupoBanue u
NOTEHLIMPOBAHUE BbIPAXKECHUM.

8. IToka3zarenbHas GyHKIM,e€ CBOMCTBA U rpaduK.

9. Jlorapudmuueckas pyHkIus,e€ CBOWCTBA U TpaduK.

10.  Pemenue noka3aTeabHbIX YpaBHEHUI U HEPABEHCTB.

11.  Pewenue norapupMuUecKux ypaBHEHHI U HEPABEHCTB.

12. Tpuronomerpuueckue QpyHKIUH YUCIOBOIO apryMeHTa U UX MPOCTeHIIe CBOMCTRA.

13. ®ysxuus y= sinX, e€ cBoiicTBa U rpauk.

14,  ®ysxuus y= cos X, e€ cBoWcTBa U rpaduk.

15. OyHkuus y= tg X, €€ CBONCTBA U rpaduK.

16.  3aBHCHMOCTH M€Ky TPUTOHOMETPHUECKUMH (DYHKIHSIMUA OJTHOTO aprymeHTa. ®opmMyiisl
IIPUBE/ICHUS.

17. Pemenne Tpuronomerpuueckux ypasHenuit sin x =0,1,-1, cos x=0,1,-1.

18.  Ilpocreiimne TPUrOHOMETPUUECKUE YPABHEHUS U UX pEIlICHHE.

19. Bexropsl. JInHelHbIE Onepanvy Ha/l BEKTOPAMH.

20.  CkanspHoe MPOU3BEACHUE BEKTOPOB U €0 CBOWCTBA. YTOJI MEX/y BEKTOPaMH.

21.  Tlpsmas ¥ IIOCKOCTh B pocTpaHcTBe. [Ipr3HAK MapauieTbHOCTH MPSIMOH 1 TUTOCKOCTH.
Ob6parHas Teopema.

22.  JIBe TUIOCKOCTH B mpocTpaHcTBe. [Ipu3HaK mapauielbHOCTH ABYX IIIOCKOCTEH.

23.  IlepneHaukynsp U HAKJIOHHBIE K IMJIOCKOCTU. YTOJ MPSIMOH C IIOCKOCTHIO.

24, [lepneHuKyIsApHOCTH NPSIMOM U INIOCKOCTH. [Ipu3HaK NepHneHANKYIIPHOCTH IPSIMON U
IJIOCKOCTH.

25.  Teopema o Tpex MEPHCHIUKYIISIPaAX.

26. I'eomeTprueckuii cMbIC IPOU3BOAHON. AJITOPUTM OTBHICKAHUS YPaBHEHUIN KacaTeIbHON

Y HOPMAJIN K IaHHOW KPUBOM.




27.  ®opmyinsl qudpepeHIIPOBAHNUS .
28.  uddepeHnrpoBanre TPUTOHOMETPUIECCKUX (DYHKITHIA.

29.  IlepBooOpa3nasi. HeonpeneneHHbIM HHTETPAT U €T0 CBOMCTBA.

30.  HaTerpupoBaHue 3yieMeHTapHBIX QyHKIMH. TabmudHbIe HHTETPAIIHI.

31.  Meroa MoACTaHOBKY B HEONPEACICHHOM UHTETpaje.

32. ®opmyna Hetorona-JleiOnuia. [1momans KpuBOJIUHEHHON TparemyH.

33. Mpmuororpannuku. [Ipuszma, napamnenenunen. CBoiicTBa rpaHeill U AUaroHaieu
napasuiesienumnesa.

34,  Hununpap, konyc. CedueHus TMIMHAPA U KoHyca. [lupamua, ycedeHHas mupaMuia.
35. Cdepa u map. Cevenue mapa miockocTero. YacTu cdeps u mapa.

36.  OOBEM mapauienenuIeaa u MpU3MBlL.

37. O0BEM TUpaMuIbl, yCEUCHHON TUPaAMUJIBI.

38.  OO0BéM mumHIpa, KOHYCA, YCEYCHHOTO KOHYCA.

39. O06bBEM mapa.

40.  [Inomanb MOBEPXHOCTH MPU3MBI.

41.  Ilnomans NOBEpXHOCTH MUPAMUIbI, YCEUEHHON MUPaMU/IBL.

42.  Ilnomanb MOBEPXHOCTH IMIIMHAPA, KOHYCA, YCEYSHHOTO KOHYCA.

43.  Tlmomanpb cdepsl U e€ YacTei.

44, DneMeHTbl KOMOMHATOPUKH: pa3MELIeHMs], IEPECTaHOBKU, COUETAHMS.

45.  Cnyyaiinble coObITHA. BepoSTHOCTH COOBITHS.

IK3aMeHAIlMOHHbIE OUJIEThI

Bapuanr 1

1
1)Berunciure 29- 164 — 15.
1)131  2)43 3)73 4)10L.

50,5

2) YupocTuTte BhIpaKeHUE el

1) 5 2)13)104)0.
3)¥Ynpocture Beipaxenuelog, 50— 2log, 5.

1)log,30 2)1  3)8log,5 4) 20.
4)Haitnute 3HaueHuecos a, ecnu sina =-0,8 u < a < %ﬂ
1)-0,6 2)0,6 3)0,2 4)0,36
5) VipocTute BeIpakeHne 7¢0s%a — 5 + 7sina.
1)1+cos’a 2)2 3)-12  4)12
6) Pemnre ypaBHenne cosx = -1.

1)27n,neZ  2)7  3)Z+2nnneZ 4)mn,neZ

7) Ykaxure MpOMEXyTOK, KOTOPOMY TIPHHAJTICKUT KOPEHb ypaBHeHUsT V64 — 3x% = -x.

1) [3:36]2) (35:37)  3) (-2:0) 4) (—o0;—2].

1 0,5x+1
8) YkaxuTe mpoMexyToK, KOTOPOMY MPHHAIICIKUT KOPEHb ypaBHEHHS (3—2) =8
1) [-4,0) 2)[0;1) 3)[-0;-4)  4) [4:6).
6x—2

9) Pemure HEpaBEHCTBO oo 0



1) (w5-2)UE31) 2 [2)U (Lito)  3)(-0-2)  4) (-001-5) U (-2:2).
10) Haiinute MHOKECTBO 3HaYCHUH (PYHKIUU y = COS X — 2.

DB 2)(eerto) 3L 4)[3-1).
11) Haiimure npoussoanyto gpynxuuu f(X) = (7 — 2x)*.

1)-4(7 —2x)7%  2)-8(7—-2x)% 3)8(7-2x) 4)(7-2x)2
12) Ykaxwure neppoodpasnyro dyakuun f(X) = 2x + 4x°- 1.

D x+x*-x  2)2x%+4x* 3)2+12x° 4) x%+x*,

13) Pemnte ypaBuenue logs x + logs 3=logs 12.

1)0 2)4  3)9 4) 15.

14) Haiinure Touku MakcuMyMa GyHKIHH y = X° — 3x2,
1)0 2)2 3)-2 4) 3.

15)Haiiaure quaroHaiy MpsMOyrojbHOTO MapaieenuIe/ia mo TpeM ero usMepeHusim: 2; 2; 1.
1)5 2) 10 3)3 4) 31.

16) Berunciute miomans GuTypsl (S), orpanudenHoi muausMu y =4 —x% y=0,x =0, x = 2.
1)8 2) 2 35,  4)6-

17)Ykaxwute obmacts onpenenenust ykuun y =logg 3(6x — 3x2).

1) (0;0)U(2;4e0) 2) (-25+00)  3) (25+00)  4) (0;2).

2—-5Xx
18) Haiigute HanOoIbIIIEE 1I€JI0€ PEIICHUE HEPAaBCHCTBA (5) -1<0.
10 2)-1 3)1 4) 2.

19)[Tnomany ABYX rpaHeii MpAMOYronbHOTO Mapajienenuneaa papasl 56m? u 192am2%, a namna
ux oburero pedpa 8am. Haliaure o6beM napasienenunena.

1) 840 2)1344  3)1029  4) 1210.

20) O6pasyronias KOHyca paBHa 12¢M 1 COCTaBIISET C IIOCKOCTHI0 ocHoBaHMs yroi 30°.
Haiinute 06beM KoHYcCa, cunTas = 3.

1)384  2)192 3)24V/2  4)648.

Bapuanr 2

1
1) Boruncaure 7 - 3-64e.

1)1 2)8 3)-5 4)-17.
1,5
2) YupocTuTte BeIpaKeHUE Eo,ef

1)1,2 2)5 3)1112  4)11°.
3) Yopocrure Bepaxenue 2'°823 +log, 2 - log, 14.
1) 2 +2log,2 2)2  3)3-6log,2 4) 7.

. . V2 T
4)Ha1/1;[1/1Te 3HAYEHUECOS &, €CJIM SIn @ = Y n o<a< >

7 2

V7 V7
D-2 22 T 4



5) Vnpocture BepakeHue -3sin®a - 6 — 3cosa.
1)1  2)2cosa 3)cosa+sina  4)-9.

6) YkaxuTe IpOMEXyTOK, KOTOPOMY IIPHHAIJIEKHUT KOPEHb ypaBHeHus V125 — 4x? = -x.
4 4 4
1) [3:36] 2) (-001-10) 3)(3;40] 4) (—o0;—3]
7) Pemnte ypaBuenue sinx =1,

1) 27N, neZ 2)% 3)§+2nn,neZ 4) tn,neZ.

8) YkaxuTe mpoMexyToK, KOTOPOMY IPHHAIICIKUT KOPEHb YPaBHEHHS (%)Mx_z: 125.
D[-40) 2)[0:1) 3)[1:4)  4)[46).
9) Pemre HepaBeHCTBO ﬁ <0.
1) (23) 2[22QUGHo)  3)(w3)  4)(w5-2) UG; 3]
10)HaiiauTe MHOXECTBO 3HAUCHUH QYHKIMU Y = sin X+ 4.
D35 2)(eoste) 3L 4)[5:-3],
11) Haiimure npoussoanyto gpynxuuu f(X) = (5 + 3x)3.
1)3G+3x)? 2)9(5+3x)? 3)-3(5+3x)° 4)-(5+3x)=
12) Yxaxure neppoobpasuyro ¢pynxmuu f(X) = 3x2+ 2x -4.
1) x>+ x? - 4x 2)6x+2  3)x3+x° 4) X%+ X — 4x.
13) Pemute paBuenwue log, x + log, 6=log, 18.
1)0 2)11  3)3 4) 12.
14)HaiiuTe TOUKY MUHAMYMa (yHKIHH y = X2~ 1.
1)-1 2)1 3) -2 4)0.
15) HaiiauTe AnaroHamy OpsiMOYTOJIbHOTO MapauIeNenuIieia Mo TPEM ero u3MepeHusM: 2; 3; 6.
1) 55 2) 7 3) 49 4) 11.

16) Boruuciure miomans Gurypsi (S), orpaHudeHHON muHuAMH Y = x>+ 1,y =0,x =0, x = 2.
1)8 2)5 3)6 4) 4.
17)Vkakute 06nmacts onpenenenust QyHkuun y =logg 3 (x* — 4x).

1) (-0;0)U(4;20) 2) (-4i+0) 3) (43t0)  4) (0:4).

18) HaiinuTte HauMeHbIIIEE 1I€710€ PEIICHHE HEPABEHCTBA (H) -1<0.
10 2) 1 3)-1 4) 2.

19)[Inomany ABYX rpaHeil MPAMOYTroIbHOTO Mapaiienenuneaa papabl 35cm? u 42¢M?, a 1yuHa
ux oburero pedpa 7cm. Haiigute 06beM napasuienenunena.

1) 840 2)10290  3)770  4)210.

20) O6pasyronias KOHyca paBHa 24CM 1 COCTaBIISET C TIOCKOCTHIO ocHoBaHMS yroi 30°.
Haiinure 00beM KoHYCa, cunTas m = 3.

1)3840  2)1092 3)5184  4)648.



Bapuant 3

1
1)Beranciure 21253 —0,9°

1)10,9 2)113)9,14)09.

614

2)YIpoCTUTE BhIPOKCHUE o7

1) 6°%7 2)2 3)0,7 4)36.
3)Vnpoctute Boipakenuelogs 3 - logs 15 + logs 5

1)-1+logs5 2)-2  3)0  4)logs——.

. . V6 i
4)HaI/II[I/ITe 3HAYECHHUESIN &, €CJIK COS O = X " > <a<rm

V1o 4)@

4

10 5
D 25 33+

5) YipocTute Beipaxkenne -4sin’a +5 — 4cos?o
1)1 2)1+8sina 3)1+8cos’o  4)9.

6) VKaxHTe IPOMEKYTOK, KOTOPOMY TIPHHAIUISKUT KOPEHb ypaBHEHHs V4x2 — 27 = -x
1)|336] 2)(12) 3)(37:40] 4) (—e0;=7].

7) Pernte ypaBHeHHE COSX = -1
Dr  2)0 3) g +2nn,neZ 4)m + 2mn,neZ

1)0,1x—1: 16

8) YkaxuTe MpoMexyTOK, KOTOPOMY NMPHHAIICIKUT KOPEHb YPaBHEHHS (5

1) [4,00 2)[0;1) 3)[L4)  4)[4:6).
8 50
(4x—1)(x—2)

9) Pemute HEpaBEHCTBO
1) (-o0;-8] U (%; 2)  2) [-8&) U(2;+00) 3) (-0;2)  4) (-0;-8) U (2; +o0).
10) Haiinute MHOXeCTBO 3HaYeHUH QyHKIMU y = sinx —1
DL 2) (oot 3)[-20]  4)[0:2].
11) Haiimure npousBoanyro Gpynxiuu f(X) = (3x — 4)°
1)-18(3x—4)> 2)6(3x—4)> 3)18(3x—4)> 4) (3x—4)".
12) Ykasxure neppoobpasnyro pynxmuu f(x) = 5x* — 2x + 1
1)5x°-2x2+12)20x3 —x  3)x*-2x+x 4) x> —x?+x.

13) Pemmre paBuenue log, x + log, 5=log, 20

1) 15 2)5 3)4 4) 10.
14)HaiiuTe TOUKy MakcuMyma GyHKIUK y = 4x — x*
1)4 2)2 3) -4 4) 1.

15)Haiiaure quaroHamy mpsMOyrojJbHOTO Mapaulesenure/a o TpeM ero u3MepeHusM: 6; 6; 7
1) 19 2)11 3) 121 4) 36.



16) Beruncnute mwiomans Gurypsl (S), orpanudentoi muauamu y =1 —x3,y=0,x=0,x = 1.

1)1 2)= 3)~ 41,

17)Ykaxwute obmacts onpenenenust Gyrkuun y =logg s (x* — 3x).

1)(-3;+o0) 2) (-0;0)U(3;+0)  3) (3;+0) 4) (0;3).
4-8x
18) HaiiguTe HanOoJIbIIIEE 1I€7I0€ PEIICHUE HEPAaBCHCTBA (;) -1<0.

1)1 2)-1 3)2 4) 0.
19)[Tnomaam ABYX TpaHeii HPAMOYrOIBHOTO Mapajuiesenunena pasusl 20cm? u 45¢M?, a auHa
ux obmiero pedpa Scm. Haiinure o0beM mapasuienenumesa.
1) 240 2) 120 3) 180 4) 4500.

20) O6pa3yromas KoHyca paBHa 187M U COCTABIISIET ¢ IIIOCKOCTHIO ocHOBaHMs yroi 30°,
Haiinure 06beM KOHYCa, cunTas 7 = 3.

1)3804  2)2187 3)2192  4) 6408.

Bapuant 4
1)Berunciure  3*27°13 +30
O 2)3 3)2 4) 4.
2) YupocTuTe BhIpaKeHUE %
1) 49 2) 1/7 3) 7% 4) 772,
3)Ynpocture Boipaxkenuelog, , 4 — logy,, 16 —l0ga2 8
1)1/2 2)5 3) 8log, 5 4) 25.

o . 3
4)Haiinute 3HaueHnecos a, ecnu sina =12 u 1 < a < >

1)-0,6 2)~N3/2  3)\N2/2 4) 0,36
5) YrpocTuTe BhIpaskenue -3cos?a + 27 - 3 sina.
1)12 2)24 3)27 4)0.
6) Pemute ypaBHenune cosx = 1/2.
1) +n/3 +2mn,neZ  2) g 3) g +2mn,neZ 4) n,neZ7) YkaxuTe NpoMeKyTOK,
KOTOPOMY HPHHAUICKUT KOPEHb ypaBHeHHs VX — 3 = x-9.
1) [1,5;9]2) (3;10;)  3) (2;21) 4) (—o0;—2].
8) YkaxuTe IPOMEKYTOK, KOTOPOMY TIPHHA/JIEKHUT KOPeHb ypaBHenus (121)2*+5=11%1,
1) [-4;0) 2)[0;1)  3)(0;11) 4) [4;6).

(4x—-1)(x—2)
(x-8)

1) (0:2)U[31) 2 [2)U (L) 3)(-o0s2)  4) [1/4;2] U (8i4o0)

9) Pernte HEpaBEHCTBO >0.

10) Haiinute MHOKECTBO 3HaYCHUH QyHKIMU y =SinX—4.
D3] 2) [-5:-3] 3) [-11] 4) [-3-1].
11) Haiimure npoussoanyto gpynkmuu f(x) = (0,5x + 5)2.



1-4(7 =202 2)0,5x+5 3)8(7—2x)3  4) (7 — 2%)2.
12) Ykaxwure neppoodpasnyio dyrkmmn f(x) = 11x1° +9x8- 1.

1) x4+ x*x 2) x4+ x%-x 3)2 + 12x2 4) 11x%+72x.
13) Pemnre ypaBuenue 2 log, x + log, x=10 log, 3.
1)8 2)9 3) 18 4) 6.
14) HaiifuTe TOYKH MakcuMyMa (GyHKIHH Y = -X° + X+6.
1) 1/2 2) 1/25 3) -2 4) 25/4.
15)HaiiiuTe quaroHaiu mpsiMOYrOJIbHOIO MapaulesenuIiea o TpeM ero uaMepenusam: 5;4; 1.
1) V42 2)42 3)21 4H12.
16) BeraucinuTe miomans GUrypsl (S), orpaHudeHHOMN THHIAMA y = X2, y=0,x = 1, x = 4.
1) 65/3 2) 65 3)1/3 4) 6=,
17)Vkaxure o6nacts onpenenenus Gynkuun y =logg s(2 — 5x + 2x2).
1) (-00;1/2)U(2;+00)  2) (-2;+0) 3) (2;+x) 4) (1/2;2).
18) Haiinute HauMeHsblee 1ienoe pemenne HepaseHncTsa (7/3)273% —1 < 0.
11 2)0 3)-1 4) 2/3.

19)[Inomanu ABYX rpaHeii MpAMOYronbHOTO apajenenuneaa papaesl 169am? u 52am2%, a jamna
ux obmrero pedpa 131m. Halinure o0beM napanienenumesa.

1) 676 2)176  3)476  4) 169.

20) JlnameTp OCHOBaHHUS KOHYyca paBHa 6¢M. OOpa3syroinas KOHyca COCTABIISIET C MJIOCKOCTHIO
ocuosanus yron 45°. Haiinure 06bem koHyca, cunTas = 3.

1) 17 2) 27 3) 24 4) 18

Bapmuanr S

1
1) Beruucnure 6 - 6254,

1) 5 2)6 31 4) 10.
2) YupocTuTte BeIpaKeHUE 12?2

1) 169 2)13 3) 100 4) 0.
3)Vmpoctute Beipakenue 4 logs 3 -log; 7-logs (%)

1)1/4 2)4 3) 8log, 5 4) 0.
4)HaiiuTe 3Hadennecos @, ecnma sina =V2/2 u m/2 < a < .

1) N2/2 2) -\2/2 3) 12 4)0
5) YrpocTuTe BhIpaskeHue -C0S2 20 — 5 - sin? 2a.

1)6 2) -6 3)-5 4) 0.

6) Pemrnte ypaBHeHHe COS X = -\2/2.

1) +3m/4 +27n, neZ 2)% +27n 3)§+2nn,neZ 4) Tn,neZ



7) YKaxuTe MPOMEKYTOK, KOTOPOMY TMPHHAJUICKUT KOPCHBb ypaBHeHUsT V49 — 6X? = -x
1) [-5; 0]2) (-15;0) 3) (-2;10) 4) (—o0;—8].

—-x-3
8) YkaxuTe mpoMexyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (E) =72

1) (-25;-11) 2)[-1,0) 3) [-2; 5) 4) (8;28).

(4x-2)(x+2)
x—3

9) Pemnte HEpaBEHCTBO <0.

1) (0:-2)UE51)  2) (021 U [553). 3) (0r2)  4) (-03-5) U (-2:7).

2
10) HaiiguTe MHOXECTBO 3HaUCHHUH QYHKIMH Yy = COS X — 6.
1) [3:1] 2) [-7;-5] 3) (-1;4) 4) [-3;-1].
11) Haiigure npoussoanyio ynkuuu  f(X) = (0,5 — 2x)*.
1)-8(0,5—-2x)> 2)-8(5—-2x)"% 3)8(5—2x)% 4)(7-2x)2%
12) Yxaxure neppoobpasnyto pynxmuu f(X) = 2x + 4x°— 4,
Dx%+x—4x  2)2x*+4x* 3)2+12x%2  4) x*+xA

13) Pemute ypaBHenue logs 2x +logs x = logs 8.

1) -2 2)4  3)2 4) 0.
14) Haiinure Touku MakcuMyMa GyHKIHH y =4 X — X2,
1)0 2)2 3)-2 4) 3.
15)Haiiaure quaroHasu mpsMOyrojbHOTO Mapauiesenurie/ia mo TpeM ero uaMepeHusm: 3; 4; 5.
1)- 5\2 2) 5\2 3) 35 4) 15.
16) Beraucnute wiomaas Gurypsi (S), orpaHU4YeHHON THHUSAME y = —6X, y =0, X = 4.
1)8 2) 22 3) 48 4) 6=,

17)Vkaxwute 00macTh onpeneneHus GyHkuun y = logy /s(4x — 5).
1) (-0;0)U(2;+00)  2) (5/4;+00)  3) (2;+0)  4) (0;2).

—-2x-1
18) Haiigute HanboIbIIIee 1I€JI0€ PEIICHHE HEPaBEHCTBA (E) -1>0.

1) [-1/2;00) -1 31 42

19)[Tnomaam ABYX TpaHeii MPAMOYTOIBHOTO Mapajelenunena paBHel 27amM2 1 57am?, a aiuHa
ux obmtero pedpa 3am. Haiinute o6bem napanienenumnesa.

1)513  2)500  3)413  4) 270.

20) JTnameTp ocHOBaHHMs KOHYyca paBHa 4cM.’ a BbicoTa 3cM.. Haiinure 00beM KOHycCa, curTast
T=3.

1) 4 2) 12 3) 24 4) 8.

Bapuanr 6

5
1) Beruuciure 16+ —0,16.

1)19,84 2) 31,84 3) 7,84 4)12,64.



2) VmipocTuTe BRIpakenne 1/ —0,25 *1/—0,5
2) -0,5 2) 0,25 3)0,5 4) -0,5.
3)Yupocrtute Beipaxkenne Igx =2lg 3+ 3Ig 2
1)72 2)82  3)8log, 5 4) 42.
4)Haiinute 3HaueHue cosa, ecam sina =-0,3 u 3n/2 < a < 2.
1) V91/10 2)\71/10 3)8/10  4)0,36

5) Vipoctute BeIpaxkeHne 3C0s%a +4 + 3sino.

1) 4 2)5 3)7 4) 12
6) Pemute ypaBuenue tg(3x+ 2) =-1.
1) -(n/12) —-2/3)+(m/3)  2) —g 3) g +2nnneZ  4) mn,neZ
7) VKaKHTE IPOMEXKYTOK, KOTOPOMY TIPHHAICKHT KOPEHb ypaBHeHus V64 — 3x2 = -x.
1) [0; 2]2) (-2;0) 3) (0;2) 4) HeT KopHei
8) YkaxuTe MpOMEKYTOK, KOTOPOMY IPHHAJUICKUT KOPCHb YPABHCHHUS (64)Vx-1= g1,
D87} 2)[01)  3)[-4)  4)[46).
9) Pemte HepaBeHCTBO % <0.
1) (-3/4:413)  2)[-U41)  3)(012)  4) (-0:-5) U (-2;7).
10) Haiinute MHOXeCTBO 3HaYCHUH QyHKIMU y = cosx +1/2 .
1)[-051,5]  2) (-oosto0)  3)[-1;1,5]  4)[-3;-1].
11) Haiiaute npoussoanyto Gpynxuun f(x) = (—6 — 7x)*.
1)-28(—6—7x)®> 2)-8(7—2x)® 3)8(7-2x)° 4)(7-2x)%
12) Yxaxure neppoobpasuyro ¢pynxmuu f(X) = x? —x + 4.
Dx3B-x22+4x  2)2x*H+4x* 3)2+12x2  4)x>+x4
13) Pemre ypaBHenue logs x + logs 4= logs 12.
1)0 2)3 39 4) -1.
14) Haiinurte ToYky MEHEMYMa (YHKIHH y = X2 — 2X.
1)0 2)1 3)-2 4) 3.
15)HaiiauTe quaroHamu MpsMOYToJbHOTO MapauliesenuIie/a mo TpeM ero uaMepeHusm: 3; 3; 7.
)5 2) 67 3)3 4)\24.

16) Berunciute miomaas GUTYpE! (S), orpaHHYeHHOM THHUAMA y = 2X%- 2, y =0, X =2, X = 5.
1) 82 2) 72 3) 48 4) 81
17)Yxkaxwure obnacts onpenenenus GpyHkuun y =logs(x + 3).
1) (-3;t0) 2) (-2;+0)  3) (2;+0)  4)(0;2).
2x/15
18) Haiigute HanboIbIIIEE IIE]I0€ PEIIEHNE HEPABCHCTBA (%) <36

1) (-o0; 37,5) 2) (-1,5:4+40)  3)1 42



19)[Tnouaam ABYX rpaHeii MPAMOYTrONLHOTO Mapajieenunena papusl 81am? u 49am?, a aiuHa
ux obmiero pedpa 9nm. Halimure 06beM mapasuienenuresa.

1) 567 2) 576 3)429  4) 765

20) BeicoTa KOHyca paBHa 9cM ,a 00pa3yIOIas COCTABIISET C IIIOCKOCTBIO OCHOBaHHs yron 45°,
Haiinure 06beM KOHYCa, cunTas 7 = 3.

1) 729 2) 129 3)429  4)648.
Bapuant 7

1) Beruncnute (4/25)%72 +0,25
1)15,875 2)0,186 3)5 4) 7,75.

2) Yupocture Beipakenue (10710 * 1008 )2,
1) 0,0001 2) -100 3)0,01 4) 1000.

3) Haiinute 3Hauenue BoipaxkeHue logs (81 * a), ecnu logz a =-5,5
1)2+2logz2 2)2 3)-22 4)-15.

4)Haitnute 3HaueHnecos a, ecau sina = 12/13 u 0< a < g

1)-5/13  2)5/13 3)1/13  4)2

5) Vipocture BepaxkeHne -4sin’a +7 — 4c¢0s2o.
11 2) 2cosa 3)3 4)-9.

6) VKaKHTe IPOMEKYTOK, KOTOPOMY TIPHHAIUISKUT KOPeHb ypaBHeHns V125 — 4x2 = -x.
1) (-3;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HeT

7) Pernre ypaHenue sin 2x = V3/2.

1) (-1)'n/6 +7n/2,neZ  2)7  3)Z+2anneZ 4) mn,neZ.

8) VkaxkuTe MpoMexyToK, KOTOPOMY NPHUHA JIEKUT KOpeHb ypaBHenus (6)3¥t1=1/36.

D[40) 2)[01) 3)[L4)  4)[46).

(x—2)(x+1)> 0.
X—2

9) Pemte HepaBeHCTBO
1) (12U @i+o) 2 [L2UGiHo)  3)(<e3)  4) (0-2) UG;3].
10)HaiiauTe MHOXECTBO 3HAUCHUN QYHKIMK Y = sin X+ 4.
D3 2) (oosteo)  3)[LI] 4 [55-3]
11) Haiinure nponssoanyro Gpynxmun f(x) = (11 — 5x)*.
1)3(5+3x)2 2)9(5+3x)? 3)-3(5+3x)> 4)-20(11 — 5x)3.
12) VkaxuTe neppoobpasayio Gpynxuu f(X) = 4x° - 6.
1) x*-6x 2) 6x+ 2 3) x3+ x? 4) x>+ x — 4x.
13) Pemure paBHenue log,q 7 (2x +3) =logg; 3 + logg ;2
10 2)11  3)15 4) 12.
14)HaitauTe TOUKy MUHEMYMa (yHKIHH y = X2~ 2X-3.
1) -4 2)-1 4 41



15) HaiinuTe auaroHamu npsiMOyroJIbHOTO NapajuleNienuIeaa 0 TPEM ero u3MepeHusm: 2; 2; 1.
1) 2 2)3 3)4 4) 9.
16) Berunciute mwiomans Gurypsl (S), orpaHHdeHHOM TMHUAMU Y = - X2+ 4, y = 0.
1) 16/3 2) 32/3 3)11 4) 10.
17)Ykasxkute obnacth onpeseiaenus Gpynkuun y =logs (x? — 2x).
1) (00)UQ2sH0)  2) (Aitoo)  3) (diton)  4) (0:4).
18) HaiinuTe HauMeHbIIee 1IeJI0e peleHne HepaBeHeTBa 6% 712 >1
1)-co<x<3mm4 <x<+o© 2)-0o<x<3 3)4<x<8 4)x <8

19)[Tnomaam ABYX TpaHeii MPAMOYTOILHOTO Mapajieenunena paBusl 36em? u 45¢M?%, a auHa
ux obmiero pedpa 3cm. Haiinure o0beM mapasuienenuesa.

1) 540 2)290  3)510  4)210.

20) O6pa3yromas KoHyca paBHa 18cM M COCTaBIISET C IUIOCKOCTHIO ocHOBaHUS yroia 30°.
Haiinute o6beM KoHyca, cuntas m = 3.

1)2000  2)1092  3)2187  4)648.

Bapuanr 8

1) Berauciute  6%(1/6)%-216°
1)0 2) -35/36 3) 35/36 4) 36

-1,5
2)YIpocTUTE BBIPOKCHUE 1:;_:5.
11,7 2)1,71 3) 10 4)0.
3)Yupocture Boipaxkenuelog, /, 4—1ogq/, 2 + logy/, (%)
1) log, 30 2)0 3) 1/2 4)4

o . 3
4)Haiinute 3HaueHnecos a, ecnu sina =3/4 u n < a < <

1) -7/4 2) \7/4 3) 1/4 4) %

5) Yipocture BeIpakeHne -2C0S%3a +7 -2sin? 3a.

1) -2 2)3 3)-5 4)5.

6) Pemure ypaBHeHue cosx =-1/2.

1)+ 2?" +2mn,neZ  2) 3) ~ +27n,neZ 4) mn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY IMPHHAUICKUT KOpeHb ypaBHenust V—40 + 11x?% = x.
1) [-3;2]2) (35;37) 3) (-2;0) 4) (—o0; — 4).

—3x+2
1 -
8) VYkaxure IIPOMEKYTOK, KOTOPOMY NIPHUHAIJIC)KUT KOPECHb YPaBHCHUA (Z) =21 2.

1) [-4:0] 2) (0;1) 3) [-0:-4) 4) [4:6).

5x—2
9) PemmTe HEpaBEHCTBO Pt 0.

1) (ool /8)UG; +00) 2 [2)U (15+0)  3)[3i1] 4) (035) U (-2:3).
10) Haitnute MHOXeCTBO 3HaYeHUI QyHKIMU y = 2sinx — 1.
D31 2)(eost0)  3)[-31] 4 [3:-1].



11) Haiiaure nponssoanyro Gpynxmun f(x) = (4 + (1/3)x)°

1)2(4+ %x)5 2)-8(4+2x)° 3)8(4—2x)3 4)(4+2%)2

12) Ykaxwure neppoodpasnyro dyrkmmm f(X) = -3x3 + 5x4— x2 +2.

Dx>-3x*4-x3/3+2x  2) 2x%+ 4x* 3) 2+ 12x2 4) x>+x*,

13) Pemute ypasnenue logq,, 16 +logyux = 1

1) 64 2) 1/64 3) -64 4) -1/64.

14) HaiifuTe TOYKH MakcuMyMa GyHKIHH Y = X° — 3X2.

1)-3 2)3 3)9 4) -9.

15)Haiiaure quaroHasy mpsSMOyroibHOTO MapaieenuIe/ia mo TpeM ero usMepeHusim: 2; 4; 6.
1) 56 2) 10 3) V56 4) 31.

16) Berunciute mwiomans Gurypsl (S), orpaHudenHOM MuHMsAMU y = 2x%, y =0, x =0, x = -1
1)8 2)2 3)2/3 4) 20/3

17)Ykaxute o6nacth onpenenenus Gynxmun y =lg(2x? - 6x).

1) (-00;0)U(3;+00) 2) (-2;+o0) 3) (25+0) 4) (-3;3).

18) Haiigute HanOoIbIIIEe 1I€JI0€ PEIICHHE HEpaBEHCTBA (g) o > ( 2)3

1) (-11;0) 2) [1;+00) 31 4) (-11)

19)[Tnomaam ABYX TpaHell MPAMOYrONBHOTO Mapajieenureaa paBusl 36am? u 1441m?, a nyuHa
ux obmiero pedpa 361Mm. Halinure o0beM napanenenumesna.

1) 640 2) 1344 3) 1029 4) 864.

20) O6pasyronias KOHyca COCTaBIISET ¢ IIIOCKOCTBIO OcHOBaHMs yron 45, nnametp ocHoBaHus
paBeH 81M. Haiinute o0bem KoHyca, cuuTas w = 3.

1)46 2) 192 3) 64 4) 32

Bapuant 9

1
1) Beruucnure 26- 83 — 13.

1)131  2)43 3)39 4)10L.

17723

2) YpocTuTe BeIpaKeHUe F.

3) 0,177 2)13)-174)0,17

3)Ympocture Boipaxkenue logq,; 70—-1logq,; 1/7.
1)-2-log;/10 2)1  3)8logy/7 5 4) 20.

4)Haiinute 3HaueHunecos a, ecnu sina =08 u m < a < %ﬂ
1) 3/5 2)-3/53)0,2 4)2/5

5) Ynpoctute Beipakenne (1/2)c0s? (x/2) — 3 + (1/2)sin? (x/2).
1) 1+cos’x 2)-25 3)-12  4)12.

6) Pernre ypaBHenue tgx = V3.

1) ©/3 + mn, neZ 2)% 3) % +2nn,neZ 4) mn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY TPHHAUIEC)KUT KOPEHb ypaBHeHHsT V196 — X? = -x.



1) E ; 36]2) (35;37)  3) (-2:10) 4) (—o0;—2].

2x-1
8) YkaxuTe mpoMexyToK, KOTOPOMY IPHHAIICIKUT KOPEHb YPaBHEHHS (1—29) = (1/3)?
DIE40) 2)[0:1)  3)[-0-4)  4)[4:6).

X
9) Pemute HepaBEHCTBO —DeD > 0.

1) (LU +0)  2)(-22)  3)(wor-l)  4) (-o0i-1) U (-2:2).
10) Haiigute MHOXECTBO 3HaUCHHM QyHKIMH Y = 2cOS X — 1.
DE1 2[381] 311l 4 [3:-1]
11) Haiimue npousBonnyto Gynkmmu  f(X) = (-x2+x -1)°
1) (-6x +3)(-x?+ x - 1)*>  2)-8(6 — 2x)3 3)8(6 —x)% 4)(7-2x)%
12) Yxaxure neppoobpasuyto pynxmuu f(X) = 3x2 - 3x3+ 4,
Dx3+GM4) x*+4 2)x3+@M4)xP+4x 32+ 12x%2 4)xPA
13) Pemmte ypaBuenne logg ;(5x — 2) - logg 14 =logg 1 5.

1) 4 2)22 3)44 4) 20.

14) Haiinure Touku muaumMyma Gyaknmn y = (1/4)x* — 8x.
1)0 2) 12 3)-2 4) 2.

15)Haiiaure quaroHasy mpsMOyrojbHOTO MapauiesenuIie/ia Mo TpeM ero usMepeHusm: 3; 4; 5.
1) 5V2 2)5 3) V2 4) 2.

16) Berunciute mwiomans GuTypsl (S), orpaHHYeHHOM TMHUAMA Yy = X2,y =0, x = -3, x = -1.
N8 22 35, 48

17)Ykaxwure o6macts onpesenenus Gyskiun y =logs(5x — x2).
1) (0:5) 2)(-2;t0)  3) (2;t0)  4) (0;2).
18) Haiiute HambombIIee enoe penenne Hepapencrea (1/3)*> < 1/81.
10 2)3 3)1 4) 2.

19)[Tnomaam ABYX TpaHeil MPAMOYTONBHOTO Mapajieienunena papasl 529um? u 115am2, a
JulnHA uX obuero pedpa 23am. Haiinute o6bem napasienenumnesa.

1)645  2)2645 3)1029  4) 1260.

20) O6pasyronias KOHyca paBHa 46CM 1M COCTABJISET C TLIOCKOCTHIO0 ocHoBaHus yroi 30°.
Haiinute o6beM KoHyca, cuntas m = 3.

1) 36501  2) 192501  3) 2402  4)3648.

Bapuant 10

1
1)Berancnure 4- (ﬁ) T4 +3.

1)132 2) 23 3) 19 4) 10.

163/2
42

2)YpocTuTe BhIpaKSHUE



8017t 21 3) 4 4)17
3)Yupocture Boipakenue 0,5 * 10/9%0

110 2)1 3)8 4) 15.
4)Haiigure 3Hayenuesin a, ecmi cosa = 0,8 u 3n/2 < a < 2m
1) 3/5 2)-0,6 3)0,2 4)2/5
5) Ynpoctute Bepakernue 1-sin?x + 8sin x +7 cos?x
1) -8 2)-2,5 3)8 4) 12.
6) Pemnte ypaBHeHne cos2x =+/3/2.
1) /3 + mn,neZ 2) g 3) g +2mn,neZ 4)+ 1n_z + nn,neZ

7) YKaxuTe NPOMEXYTOK, KOTOPOMY IIPHHAIJIEKUT KOPEHb ypaBHeHHs V32 — 3X? = -X.
1) [5:36[2) (3-1)  3)(-2110) 4) (—o0;—2].

8) YkaxuTe IIPOMEXYTOK, KOTOPOMY TIPHHAIEKUT KopeHb ypapHernus (1/2)5%4=0,125
1) [-4,0) 2) [0:1) 3) (-0 2) 4) [-4;-2).

x—1
(x—=2)(x+2) >0.

1) (2;1)U2;+0)  2)(-2;2)  3)(-0;1,4)  4) (-oo;-l)u(-z;i).

9) Pernte HEPaBEHCTBO

10) Haiinute MHOXKeCTBO 3HaYeHUH QyHKIMU y = 2sinx — 1/2.
1) [-251,5]  2)[-3:1] 3) [-1;1]  4)[-3;-1].
11) Haiinure npoussoanyio ¢pyaxmun  f(X) = In(x? +2x )
1) 2x+2) I(x*+2x) 2)2(2-2x)° 3)8x 4)(3-—2x)2
12) VkaxuTe neppoobpasuyio gpynkmuu f(X) = x2 +2x+ 1.
1) xMHx2+x  2)x>-x?%+4x 3)2+12x2 4) x>+x*4,
13) Pemmte ypaBuenne log,;(2x — 7) - log, 1 6 = log, 1 4.
1) 15 2)22 3)155 4) 20.
14) Haiinure Touku MmuauMyma Gysknmn y = (1/9)x3 — (1/3)x.
1)-1 2)1 3) -2 4) 2.
15)Haiinure quaroHany mpsMOyroJibHOTO Mapaslieienuiesaa mo Tpem ero usmeperusm: 1; 3; 1.
1) 5V2 2)5 3) V11 4) 11.

16) Beruuciute miomans GUrypsl (S), orpaHuYeHHOM THHUAME y = —X2 + 4,y = 0.
1)32/3  2)22 3) 5 4) 82,
17)Vkaxwute 00nmacTh onpeneneHus pynkuun y =log; /6(0,5 + 2x2%).
1) (-00; +0) 2)(-2;t0)  3) (25+0)  4) (0;2).
18) Haiinute HauMmensblnee 1enoe pemenue Hepasenctsa (0,2) 42 < 0,04.
1)0 2)3 31 4) 4.

19)[Tnomaam ABYX TpaHeil MPAMOYTOIBHOTO MapajieenuIena paBHel 481M2 u 3612, a ImiHa
ux obmiero pedpa 6 M. Haiinute o6bem napasienenumnesa.



1) 288 2)2645  3)1029  4)1260.

20) O6pa3yromias KOHyca COCTaBIISIET ¢ INIOCKOCTHIO OcHOBaHMS yroi 45°, BeicoTa paBHa ScMm.
Haiinure 06beM KOHYCa, cunTas 7 = 3.

1)6501  2)2501 3)240  4)512.

BapuanT 11

1
1) Berunciure 12- 643 — 13.

1)133  2)43 3)35 4)101.

560,5

2) YupocTuTte BEIpaKEHUE ppry S

5) 56 2)-56 3)10 4)1.
3)Yupocture Beipakenuelog, 16— 2log, 4.

1)log,30 2)1  3)8log,5 4) 0.
4)Haiinute 3HaueHre CoS @, eciu sina =0,8 u g <a< 3771
1)-0,6 2)-0,6 3)0,2 4)0,36
5) Yipocture Beipaxenne 2¢0s%a + 0,5 + 2sino.
1)1+cos’a 2)25 3)-12  4)12.
6) Pemure ypaBHenue cosx =-1/2.
1)2nn, neZ 2)% 3) ﬂ:z?n +2mn,neZ 4) mn,neZ
7) VKaXkHuTe IPOMEKYTOK, KOTOPOMY TIPHHAIUICKUT KOPSHb ypaBHEHHsS V49 — 6x2 = -X.

1) [3:36[2) (35:37) 3)(9;0)  4) (—o0;—2].

1 )0,5x+2: 27

8) YkaxuTe mpoMexyToK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS (;

1) [4,0) 2)[0;1) 3)[-5-3)  4)[1;6).
2x—4

9) Pemute HepaBEHCTBO ooy 0

1) (oi-1)  2) [2)U (1ito)  3)(01-2)  4) (o01-5) U (-2:7).
10) Haiiaute MHOKECTBO 3HaYeHHH (QYHKIMH Y = COS X + 2.
DI 3] 2)(ooto)  3)[-L1]  4)[-3-1].
11) Haiimure npoussoanyto gpyaxiuu f(X) = (3 — 5x)3.
1)-4(7-2x)"3  2)-8(7-2x)2 3)-15(3-5x)? 4) (7 —2x)2.
12) VkaxuTe neppoobpazayio gpynkmun f(X) = 4x3 - 3x%- 1.
Dxt-x>-x  2)2x*H+4x* 3)2+12x? 4) x>+x*,
13) Pemnte ypaBHenue logs x - logs 3= logs 12.
10 2)4 3)36 4) 15.

14) HaiiuTe Touky MUHUMYMa QyHKIMH y = X2 — 3X.



1)1,5 2)2 32 4)3.

15)Haiinute quaroHa iy mpsMOYTOJIBHOTO MapauIesIeuIIeaa Mo TpeM ero usMepenusam: 2; 2; 1.

1)5 2) 10 3)3 4) 31.
16) BerauciuTe miomans GuUrypsl (S), orpaHudeHHOM muHIAMA y = 1 —x2, y =0, X = 2.
1 1 2
1)8 2) 15 3) 55 4) 65.

17)Vkaxure 06iacts onpenenenust QyHkuun y =logg 3(2x — x%).

1) (-0;0)U(2;+0) 2) (-0; 2/3]  3) (2;t0)  4) (0;2).
2-3x
18) Haiigute HanOoJIbIIIEE 1I€JI0€ PEIICHUE HEPAaBCHCTBA (E) -1<0.

1)0 2)-1 31 4) 2.

19)ITnomiaau AByX IpaHei MPsIMOYTOJBHOIO Mapasie/euIeia PaBHbI 4811Mm° u 132,Z[M2, a
JUTHHA UX o01ero pedpa 6am. Haiinure o6beM napasuienenurne/a.

1) 840 2)1344  3)1056  4) 1210.

20) O6pasyronias KoHyca paBHa 18cM 1M COCTABJISET C TIOCKOCTHIO0 ocHoBaHus yroi 30°.
Haiinute o6beM KoHyca, cuntas m = 3.

1)384  2)2187 3)24vV2  4)648.

Bapuanr 12
1) Berunciure 17 - 3'729%.
1)2 2)8 3)-5 4) -17.
2) YopocTuTe BbIpakeHUE zilz
1) 1,2 2)5 3)21%%  4) 115,

3) Yopocture Bepaxenune 2'°825 +log, 49 - log, 343
1) 2 +2log;2 2)2  3)3-6log, 2 4) 4.
4)HaiiauTte 3HaYeHUE COS &, €ClK Sin @ = - \/3—5 un<a<3r/2.

7

V7 V7 2
1)-? 2)5 3)? 4)5'
5) Vipoctute BepakeHne -3sin®a -26 — 3c0s2a.
11 2) 2cosa 3) cosa + sina 4) -29.

6) YkaxuTe MpOMEXyTOK, KOTOPOMY MIPHHA/IIC)KUT KOPSHb ypaBHeHusT V128 — x? = x
4 1 4
D[5:6] 2 (o0i20) 3)(5100 4) (o3
7) Pemnte ypaBaenue sinx = -1.

1) 2mn, neZ 2)% 3) —g +2nn,neZ  4) mn,neZ.

4x+1
1
8) YkaxuTe mpoMexyToK, KOTOPOMY NMPHHAIICIKUT KOPEHb ypaBHEHHUS (2—5) =125.



1) [-4,0) 2)[0;1) 3)[1;4)  4)[4:6).
Xx—3

9) Pemute HEpaBEHCTBO D) > 0.

1) (23) 2[22UGto)  3)(w3)  4)(w-2) UG 3]
10)HaiimuTe MHOKECTBO 3HAYEHUH PYHKIUK y = Sin X+ 2.
D)[B5]  2) (ko)  3)[13] 4 [5-3]
11) Haiimure npoussoanyto gpynkuuu f(x) = (5 + 3x) 3.
1)3(5+3x)? 2)-9(G+3x)™ 3)-3(5+3x)* 4)-(5+3x)%
12) Yxaxure neppoobpasuyto pynxiuu f(X) = 3x2 +4.
1) x>+ 4x 2) 6x+2 3) x3+ x? 4) X%+ X — 4x.
13) Pemute paBuenwue log, x + log, 6=log, 24.
1)0 2)11 3)4 4) 12.
14)HaiiuTe TOUKy MUHAMYMa (YHKIUH y = X>- 4.
1)-1 2)1 3) -2 4)0.
15) HaiinuTe auaroHanu npsMOyroJbHOTO HapajuIeNieuIea 0 TPEM ero u3MepeHusm: 6; 2; 3
1) 55 2)7 3) 49 4)11.
16) Berunciute miomaas GUTyps! (S), orpaHudeHHOM MuHMSIMH y = X°+ 2,y =0, x =0, x = 2.
1) 8 2)5 3)6 4) 4.
17)Ykaxwute obmacts onpenenenust ykuun y =logg 3 (x° — 4x).

1) (-2;0)U(2;+x) 2) (-4;+o0) 3) (-2;+00) 4) (0;4).
14 6x—3
18) HaiiguTe HauMEHBIIIEE IIE]IOE PELICHHE HEPABEHCTBA (Z) -1<0.

N0 21 3)-1 42

19)[nomany ABYX rpaHe MpAMOYTroIbHOTO Mapaiienenunena papasl 24cm? u 84cM?, a 1yuHa
ux oburero pedpa 4cm. Haiingure 06beM napasuienenunena.

1) 840 2)10290  3)504  4) 210.

20) OG6pasyronias KOHyca paBHa 14CM M COCTaBIISET C TIOCKOCTHIO ocHOBaHMS yroi 30°.
Haiinure 06beM KoHYca, cunTas = 3.

1)3840  2)1029 3)5184  4)648.

Bapuanr 13
1
1)Bsrunciure -2:1253 —0,9°
1)10,9 2) -11 3)9,1 4)9.
6L
2)YTIpoCTUTE BhIPAKCHUE Y

2) 6*1 2)2 3)0,7 4)6°
3)Ympocrute Beipaskerne  logs 3 + logs 35 - logz 5

1) -1 +logs 5 2) -2 3)0 4) logs 21.



o . V5
4)Haiigute 3HaueHue  Sin @, eciy CoS @ = S u O<a<m

5 V1o 4)@
4 4

10
D 25 3=

5) Vnpocrture Bepakenue -4sin®a +15 — 4cos%a

1) 11  2)1+8sino. 3)1+8cos’a  4)09.

6) YkakuTe MpoMEKyTOK, KOTOPOMY IPHHAUIEKUT KOPEHb YPaBHEHUS V4x2 — 81 = x
D [3:36] 2 (o) 3)(37:40] ) (~o0i-7],

7) Pemnre ypaBHeHHe COS X = -\3/2

) 20 3+ +2mnneZ A)m + 2mn.neZ

8) YkaxuTe mpoMexyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (Z

1) [-14;,0) 2)[0;1)  3)[L;4)  4)[4:6).
LZO
x+2)(x-2)

9) Perunre HEPABECHCTBO
1) (s8]U(52) 2 [3-)UQRito)  3)(-052)  4) (-05-8) U (2; +o0).
10) Haiinute MHOKECTBO 3HaYCHUH QyHKIHMU y = sinx — 1/2
1) [-3/2,1/2]  2) (-oo+o0)  3)[-2,0]  4)[0:2].
11) Haiimure npousBoanyto Gpynxuuu f(X) = (—3x — 4)7°
1) -18(3x — 4)> 2)6(3x —4)° 3)18(-3x—4)"7 4)(3x—4)".

12) Vkaxute neppoobpasuyio pynkmuu f(X) = 5x* — 2x% +x
1) x> — (2/3)x3 + (1/2)x?) 2) x*-x 3JHxt-2x+x 4)x° —x% +x.

13) Pemnte paBuenue log, x + log, 7=log, 112

1) 15 2)5 3)4 4) 16.

14)Haitaure TOUKy MaKCUMyMa (yHKIHH y = 4X — X°
1) 4 2)2 3) -4 4) 1.

15)Haiinure quaroHaiy mpsMOyroJibHOTO HapajuiesieuIe/ia mo TPeM ero u3MepeHusm: 5; 6; 7
1) 19 2) V110 3) 121 4) 36.

16) Beruucnure miomans Gurypsl (S), orpanudentoi muausamu y = -1 - x5, y=0,x =0, x = -1.
N1 2> 3= A1

17)Vkaxure obnacts onpenenenus Gpynkiuun y = loggs(x* — x).

1)(-3;+0) 2) (-0;0)U(1;+00)  3) (3;+0) 4) (0;3).
8—4x
18) Haiigute HanboIbIIIEE IIE]I0€ PEIICHNE HEPABCHCTBA (—) -1<0.

79
1)1 2)-1  3)2  4)0.



19)[Tnomaam ABYX TpaHeil MPAMOYTrONLHOTO Mapajieenunena paBusl 25cm? u 55¢M?, a JuHa
ux obmiero pedpa Scm. Haiinure o6beM mapasuienenurena.

1) 240 2)120  3)275  4) 4500,

20) O6pa3yromas KoHyca paBHa 187M U COCTABIISIET ¢ IIIOCKOCTHIO OCHOBaHMs yroi 45°,
Haiinure 06beM KOHYCa, cunTas 7 = 3.

1) 3804 2)2187  3)2192  4) 1627162
Bapuanr 14

1) Berauciure 3%27Y° +3
10 2)3 3) 12 4) 4.

7-12

2) YnpocTuTte BEIpaKEHUE —yy

6) 49 2) 7 3) 7% 4) 772,
3)Vmpocrute Beipakenne log, 4 + log, 16 —loguy» 8
1)1/2 2)5 3) 8log, 5 4) 9.
4)Haitnute 3HaueHne cosa,ecausina=-12 u n<a < 37”
1) -0,6 2)N372  3)\N2/2 4) 0,36
5) Vipocture BepaxkeHne -7C0s%0 + 7 - 7 sino.
112 2)24 3)27 4)0.
6) Perute ypaBaenue 2 cosx = -1.
1) £2/3 + 2nn, neZ  2) % 3) % +2mn,neZ 4) n,neZ7) YKaxuTe NpoMeKyTOK,
KOTOPOMY TIPHHAICKUT KOPEHb ypaBHEHHSA VX — 6 = X-3.
1) [1,5;9]2) (3;10;)  3) Her perueHus 4) (—oo0;—2].
8) Vkaxkute nMpoMexyToK, KOTOPOMY NPUHAJIEKUT KOpeHb ypapHenus (12)3%F5= (144)*1,
1) [-14;0) 2)[0;1)  3)(0;11) 4) [-4;6).

(4x—1)(x—2)

(4x-8) 0.

9) Pemte HepaBeHCTBO
1) (0:2)UE31)  2) [UAro)  3) (o0i-2)  4) [1/4;2] U ( 8:+e0)

10) Haiiaute MHOXKeCTBO 3HaYeHHH QyHKIMKH y =sin x — 1/4.

1) [3;1] 2) [-5/4;3/4] 3) [-1;1] 4) [-3;-1].
11) Haiimure npousBoanyio Gpyaxiuu f(X) = (2,5x + 5)72,

1) -5(2,5x + 5)73 2) 0,5x+5 3)8(7 —2x)3  4) (7 — 2x)2.
12) Yxaxure neppoobpasayto pyrxmuu f(x) = 12xM +8x'+ 1.

1) x>+ x*~x 2) x4+ x8+x 3) 2 + 12x2 4) 11x°%+72x.

13) Pemnre ypaBuenue 2 log, x + 8log, x=10 log, 3.
1)8 2)9 3) 18 4) 3.

14) Haiiute Touky MakcuMyMa QyHKIME y = -2X2 + 3X+6.
1) 1/2 2) 1/25 3) -2 4) 3/4.



15)Haiiaure quaroHamy MpsMOYroJbHOTO MapaiesenuIe/ia Mo TpeM ero n3MepeHusM: 3;4; 2

1) V29 2) 42 3)21 4)12.
16) Berunciute miomaas GUTypsl (S), orpaHudeHHOM MMHMAME y = X2-9, y=0,x=1,x =2.
1) 65/3 2) 65 3)20/3 4) 67,

17)Ykaxute obmacts onpenenenust Gyrkuun y =logg s (X + 2x2).
1) (-o0:-1/2)U(0s4o0)  2) (-2:4+0) 3) (2:40) 4) (1/2:2).
18) Haiinute HauMeHbllee 1ienoe pemenue HepaseHncTsa (2/3)2%3% —1 < 0.
1)1 2)0 3)-1 4) 213,

19)ITnomau ABYX rpaHeil IPAMOYroIbHOTO MapasuIeenunena pasasl 121am? u 441M2, a jumHa
ux obmiero pedpa 11am. Haligure o0beM napanienenumnena.

1) 676 2)176  3)484  4)169.

20) InameTp ocHOBaHUsI KOHyca paBHa 16cM. OOpasyroias KOHyca COCTABISIET C MIIOCKOCTHIO
ocHosanus yron 45°. Haiinure 06bem koHyca, cuuTas = 3.

1) 17 2) 27 3) 24 4) 512
Bapuant 15

1
1)Beruncaure 6 - 814,

1) 3 2)6 31 4) 10.
2)YpocTuTe BBIpaXKECHHE 12:—:

2) 169 2) 131 3) 100 4) 0.
3)Ympocture Boipaxkkenue 4log; /3 3 -logs 7-log3(%)

1)1/4 2)-4 3) 8log, 5 4)0.
4)Haiinure 3HaUeHHECOS a, ecau sina = -\2/2 u 7w < a < 3m/2.

1) N2/2 2) -\2/2 3) 1/2 4)0
5) YrpocTuTe BhIpaskeHue -C0s 3a + 3 - sin? 3o.

1)6 2) -6 3)2 4)0.

6) Pemmte ypaBHeHHe 2C0SX = -\2

1)£3m/4 +2nn, neZ  2) 7 +2an 3) Z+2unneZ  4)mn,neZ

7) VKaxxute mpOMe)yTOK, KOTOPOMY TIPHHAIICKUT KOPEHb ypaBHeHus: V169 — 12x? = -x
1) [-5;0]2) (-1,0) 3) (-2;10) 4) (—o0;—8].

1)—x—1/3_ 12
=7

8) YkaxuTe mpoMexyToK, KOTOPOMY NPHHAIICIKUT KOPEHb YPaBHEHHS (E

1) (-25;-11) 2) [-1,0) 3) [-2; 5) 4) (8;28).



(2x—6)(x+2)
x—3

9) Pemmnte HEpaBEHCTBO <0.

D (02U 1) 2) (w2l 9 (m2) 4 (<eB) U (2D),
10) Haiigute MHOKECTBO 3HaUYeHU# QyHKIMH y = coS X — 1/6.
1) [3;1] 2) [-7/6;-5/6] 3) (-1;4) 4) [-3;-1].
11) Haiimute npoussoanyto Gpynkuuu  f(X) = (0,5 — 2,5x)*.
1)-10(0,5 — 2,5x)® 2)-8(5—-2x)"3 3)8(5—2x)® 4) (7 —2x)2.
12) Ykaxwure neppoodpasnyro dyakmmn f(X) = 5x* + 4x°- 4,
1) x>+ x* 4x 2) 2x%+ 4x* 3)2 + 12x2 4) x2+x4,

13) Pemnre ypaBHenue log; 2x + logz 3x = logs 24.

1)-2 2)4  3)2 4) 0.
14) HaiifuTe TOYKH MakcuMyMa (GyHKIHH y = 4 X — 2X°.
10 2) 2 3) -2 4) 1.
15)HaiiauTte quaroHaau mpsMOyroJbHOTO Mapauiesenure/a mo TpeM ero uaMepeHusm: 1; 4; 3.
1)- 5\2 2)\26 3) 35 4)15.
16) Beraucnute mwiomiaas Gurypsi (S), orpaHUYeHHON THHUAME y = —6X,y =0, X = - 2.
1) 12 2) 22 3) 48 4)6-.

17)Vkaxwute obmacts onpenenenus GyHkuun y =log, s(4x — 28).
1) (0;0)U(2;+0)  2) (T5+o0)  3) (25+00)  4) (0:2).

—-2x—-1
18) Haiigure HanboIbIIIEE 1IET0€ PEIIEHNE HEPABEHCTBA (E) -1>0.

1) (-0;-121 2)-1 31 4)2

19)[nomany ABYX rpaHei MpAMOYTroIbHOTO Mapainenenunena papasr 21am? u 81am?%, a nmmna
ux oburero pedpa 3am. Haliaure o0bem napanienenunesa.

1) 513 2)567  3)413  4)270.

20) JInameTp ocHOBaHMsI KOHYyca paBHa 14cM.’ a BeicoTa 6¢M.. Haitnute 00beM KoHyca, cunuTas
m=3.

1) 4 2) 12 3) 294 4) 8.

BapuanT 16

3
1)Boruuciure 16+ — 16.

1)19,84 2) 31,84 3) -8 4)12,64.

2)V1pocTuTe BBIpaXKECHUE i/—0,25 *i/—0,125 *i/—O,S

7) -0,5 2) 0,25 3)0,5 4) -0,25.
3)Ynpocrute Boipaxkenne Igx =2Ilg 3 -4lg 2

172 2)82  3)8log,5 4) 9/16.

4)Haiinute 3HaueHune cosa, ecmusina =-03 u 7w < a < 3mw/2.



1) -\91/10 2)V71/10  3)8/10  4)0,36

5) Vnpocture Bepaxkerne 3¢0s> 3o -4 + 3sin? 3a.

1) 4 2)5 3)-1 4) 12
6) Pemmte ypaBuenue tg(x + 2) =-1.
1) -(n/12) —(2/3)+(xn/3)  2) —g 3) —g -2+mnneZ  4) mnneZ

7) YKaXuTe MPOMEKYTOK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS V56 — 6x2 = x.
1) [0; 2]2) (-4;0) 3) (0;2) 4) HeT KopHei

8) VkaxuTe MpoOMeXyTOK, KOTOPOMY IIPHHAIIEKUT KOpeHb ypaBHerus (1/ 4)‘&_1: 41,
1) (-1;2) 2) [01) 3) [-o05-4) 4) [4:6).

2x—-8
9) Pemnre HEpaBEHCTBO 3 <0.
X

1)(-3:4)  2)[U41)  3)(w52)  4) (wsB) U (29
10) Haiinute MHOXKeCTBO 3HaUCHUH QyHKIMU y = 2cos X +1/2 .
1) [-1,5; 2,5] 2) (-ooyte0)  3)[-1;1,5] 4) [-3;-1].
11) Haiinute npoussoanyio gpynxmuu f(x) = (—6 + 7x) 7.
1)-28(—6—7x)"° 2)-8(7—-2x)® 3)8(7-2x)° 4)(7-2x)°2
12) Yxaxure neppoobpasnyto pynkmun f(X) = x* —4x - 4.
Dx3/3-2x%-4x  2)2x%+4x* 3)2+12x2 4) x2+x*,
13) Pemnte ypaBuenue logs x - log; 4= logs 28.
1) 112 2)3  3)9 4) -1.
14) Haiinure Touku MuHEMyMa QyHKIHH Y = 2X° — 2X.
1)0 2)1/2 3)-2 4) 3.
15)HaiiauTte quaroHamu MpsMOYTOJIbHOTO MapauiesenuIie/a Mo TpeM ero u3MepeHusm: 3; 2; 7.
)5 2) 62 3)3 4) \24.
16) Berunciute miomaas GUTYpE (S), orpaHudeRHOM MuHMSIME y = 2x%,y =0, x =2, X = 5.
1) 82 2) 72 3) 78 4) 81

17)Vkaxwure obnacts onpenenenus Gpynkiuun y =logs(3x + 3).
1) (Lit0) 2) (-25+0)  3) (23400)  4) (0:2).

2x/15
18) HaiinuTte HanMeHbIIIEE 1I€710€ PEIICHHE HEPABEHCTBA (%) <36
1) (-o0; 37,5) 2)(-15+0) 31 42

19)ITnowaam ABYX TpaHeii MPAMOYTrONBHOTO Mapaenenurena pasasl 729 M2 u 541m2, a
JIyTMHA X o01Iero pedpa 9am. Haitaute o0bem napasienenurnena.

1) 567 2) 576 3)429  4) 4374

20) BeicoTa KOHyca paBHa 7CM ,a 00pa3yIOIIas COCTABIISET C IIIOCKOCTBIO OCHOBaHHS yroi 45°.
Haiinure 00beM KoHYCa, cunTas m = 3.



1) 729 2) 129 3)429  4)343
Bapuant 17
1) Berauciure (4/49)%2 + 0,75
1)15,875 2)0,186 3)5 4) 43,625.

2) Yupocture Beipakenue (10710 * 100 © )3,
1) 0,0001 2) -100 3)10 8 4) 103.
3) Haiinute 3Hauenue BoipaxkeHue logs (81 * a), ecnm log; a = -3
1)2+2logz2 2)2 3)-22 4)1.
4)Haiigute 3HaueHuecos a, ecnu sina =-12/13 u < a < 3?71

1)-513  2)5/13 3)1/13  4)2

5) Ypoctute Beipaskenue -4sin?2a +17 — 4c0s? 2.
11 2) 2cosa 3) 13 4)-9.

6) VKaKHTe IPOMEKYTOK, KOTOPOMY TIPHHAIUISKUT KOPEHb ypaBHerHus V128 — 4x2 = -2x.
1) (-5;-1) 2) (3;5) 3)(-3;5) 4) kopHeii HET

7) Permnre ypaBHeHue sin 2x = -V3/2.

1) ()™n/6 +mn/2,neZ  2)~  3)Z+2mnneZ 4) n,neZ.

8) YkaxuTe MPOMEKYTOK, KOTOPOMY ITPHHAIJIEKUT KopeHb ypaBHenus (1/6)3*t1=1/36.
1)[-40) 2)[01) 3)[L4)  4)[4:6).

(X—Z)(x+1)> 0.
x+1

1) (240)  2[LDUGHD)  3)(03) 4 (52) UG; 3]

9) Pernte HEPaBEHCTBO

10)Haiigute MHOKECTBO 3HAYCHUH GYHKIUU Yy =3 sinx+ 4.
DA 2) (oosteo)  3)[1:7]  4)[-5:-3].
11) Haiiaure npoussoanyro gpynkmuu f(x) = (11 — 0,5x) ™%
1)3(55+3x)? 2)9(5+3x)?2 3) 2(11-0,5%x)"> 4)-20(11 — 5x)3.
12) Yxaxure neppoobpasnyto pynxmuu f(x) = 7x° — 6x.
1) x’-3x? 2) 6x+ 2 3) x3+ x? 4) x*+ x — 4x.
13) Pemnte ypaBHeHHUE log,; (12x +3) =log; 3 + log,2
1)0 2)1/4  3)15 4)12.
14)HaiiuTe TOUKy MEHIMyMa (YHKIHH y = -X>+ 2x+3.
1) -4 )1 34 4345
15) HaiinuTe auaroHamu npsMOyrojbHOTO Mapauieenuieia o TpeM ero u3MepeHusm: 2; 4; 5.
1)2 2)3V5  3)4 4)9.
16) Berunciute miomans GUTYps! (S), OTrpaHIYEHHOH THHUAMA Y = - X2+ 9, y = 0.
1) 16/3 2) 32/3 3)11 4) 36.



17)Ykaxkute o6nacth onpeneiaeHus Gpynkuun y =logs (x? — 2).
1) (-oo;-\2)U(V2;+00)  2) (-4+o0) 3) (4t0)  4) (0:4).
18) HaiiauTe HauMeHsbIIee 1ieJI0e pelieHne HepaBeHeTBa 67X 12 >1
1) -0 <x <3 2)-;0o<x<3 3)4<x<8 4) x > -12/7

19)[Tnomaam ABYX TpaHeii MPAMOYTOILHOTO Mapajieenunena papusl Slem? u 24cm?, a auHa
ux obmiero pedpa 3cm. Haiinure o0beM mapasuienenumesa.

1) 540 2)290  3)408  4)210.

20) O6pasyromas KOHyca paBHA 8CM M COCTABIIAET C MIOCKOCTHIO ocHoBaHus yron 30°. Haiimure
0o0BeM KOHYCa, cuuTas w = 3.

1)2000 2)192 3)2187  4)648.

BapuanT 18
1)Berunciure  62*(1/6)3-216°
1)0 2) -5/6 3) 35/36 4) 36
2)YIpocTUTe BBIPOKCHUE 2;%;2
1)1,7 2) 2,71 3) 10 4) 0.

3)¥Ympocture Boipaxkenuelog, ,, 4— 3log; ,, 2 + log /; (%)

1) log, 30 2)0 3)1/2 4)2
4)Haiinute 3HaueHuesin @, ecma cosa =3/4 u 3n/2 < a < 21

1) -7/4 2) \7/4 3) 1/4 4) %
5) Vnpocture BepaxkeHne -5c0s% 3a +7 -5sin? 3a.

12 2)3 3)-5 4) 5.
6) Pemute ypaBHeHune cosx = -1.

1)+ 2?" +2mn,neZ  2)7 3) ~ +27n,neZ 4)  + 2mn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY TMPHHAUICKUT KOpeHb ypaBHeHust V—40 + 9x? = -x.

1) [-3; —2]2) (35;37) 3) (-2;0) 4) (—o0; — 4).

—3x+2
8) Ykaxure IIPOMEIKYTOK, KOTOPOMY NNPHUHAIJIC)KUT KOPECHb YpaBHECHUA (Z) = 222.

1) [-3:-2] 2) (0:2) 3) [-o03-4) 4) [4:6).

5x+2
9) PemmTe HEpaBEHCTBO i 0.
X

1) (-0 4)U(=1/8;+)  2)[2)U(Lsr0) B3] 4) (oB) U (-23)).

10) Haiinute MHOXECTBO 3HaYeHUI QyHKIMU y = 2sinX — 2.



1) [3:1] 2) (-00;+0) 3) [-4;0] 4) [3;-1].
11) Haiimure npoussoanyio gpynxiuu f(X) = (4 + (1/2)x)7°
1) 2(4 + éx)s 2) -3(4 + (g)x)_7 3)8(4 —2x)°  4) (4 + 2x)2.
12) Ykaxwure neppoodpasnyo dyrkmmn f(X) = 4x3 - 7x4-3 x? +2.
1) x>-3x44-x3/342x  2) 2x%+ 4x* 3)2+12x° 4) x*- (7/5)x> =3+ 2x.
13) Pemnte ypaBHenue logq, 2 +log,x = 1
1)7 2) 1/64 3) -64 4) -1/64.
14) Haiinure Touku skcTpemyma Gynkuun y =(1/5) x° — 4x2,
D{-30} 2) {0;2} 3) {911} 4) {-9;-3}
15)Haiinure quaroHany mpsMoOyroJibHOTO Hapasuielieuiesa mo TpeM ero usmepeHusm: 2; 1; 6
1) 56 2)10 3) V41 4) 31
16) Berunciute miomans GUTypsI (S), OrpaHHYeHHOM THHUSAMA y = 2x%- 4,y =0,x =0, x = -1
1)8 2)2 3)2/3 4) 10/3
17)Vkaxwute 06macTs onpenenenus Gpyakuun y =lg(x? - 6x +5).

1) (-0;0,5)U(2,5;+0) 2) (-25+o0) 3) (25+00) 4) (-3;3).
. 3 1-2x 5..3
18) Haiinure Hanbosmblee 1eaoe pE€IICHUEC HEPpABEHCTBA (E) = ( 5)

1) (-11;0) 2) [-1;+0) 31 4) (-1.1)

19)[Tnomaau ABYX TpaHel NPAMOYTOIBHOTO Mapajuleenuieaa pasusl 78am? u 931m2%, a wmHa
ux obmiero pedpa 3am. Haiinute o6bem napasienenumnesa.

1) 640 2) 1344 3) 2418 4) 864,

20) O6pasyrolas KOHyca COCTaBISET C MIIOCKOCThIO OCHOBaHMs yron 45, nnamerp ocHoBaHus
paBer 12 nM. Haiimute 00beM KoHYca, cunTas = 3.

1)46 2) 192 3) 64 4) 216

Bapuant 19

1
1)Boruncnure 2- 83+ 11.

1)134 2) 15 3) 39 4) 101.

72,3

2)YpocTuTe BhIpaKeHNE 15

10,171 2)1 3) 17 4)0,17



3)Ympocture Boipaxenue logq,; 7-log; 1/7.
1)-2- logy,7 10 2)1 3) 8logy/7 5 4) 2.
4)Haiigute 3Hauenuesina, ecmmcosa =08 u 0 < a < g
1) 3/5 2) -3/5 3)0,2 4) 2/5
5) Vnpocture Bepaxkerne (2/3)c0s? (x/2) — 3 + (2/3)sin? (x/2).
1) 1 + cos’x 2)-25 3)-7/3 4) 12.
6) Pemnre ypaBHenue ctgx = V3.
1) n/6 + mn,neZ  2) g 3) g +2mn,neZ 4) mn,neZ

7) YKaxuTe MPOMEKYTOK, KOTOPOMY MPHHAUICKUT KOPCHb ypaBHeHuss V216 — x? = -x.

) [5:36] 2537 3)(1L-8)  4) (—oo-2].

2x—
8) YkaxuTe MpoMexyTOK, KOTOPOMY MPHHAIICIKUT KOPEHb YPaBHEHHS (1—29) = (13)'2
1) [-4:0) 2) [0;1) 3) [--1;4) 4) [4:6).

9) Pernte HEPaBEHCTBO —DeID > 0.

1) (oo-U(A 5 +00)  2)(-22)  8) (oor-1)  4) (-o05-1) U (-257).
10) Haiinute MHOXeCTBO 3HaYeHUH PyHKIMU y = 3cos x — 1/2.

D[] 2)[-3:1] 3) [11] 4 [-35;2,5].
11) Haiinure npomssoanyio Gpyskumn  f(X) = (-2x% +3x -1)°

1) (-12x +9)(-2x*+3x - 1)>  2)-8(6—2x)* 3)8(6 —x)®  4) (7 — 2x)2.
12) Yxaxure neppoobpasnyto pynkmun f(X) = 3x + 3x2-3.

Dx3+G/4)x*+4  )x3+@MA)xP+4x 32+ 12x2 4) (3/2)x+x3-3x.
13) Pemmte ypaBuenne logg ;(5x + 2) -logg 1 2 = logg 1 6.

1) 4 2)2 3)44 4) 20.
14) Haiinure Touku muauMyma Gyaknmn y = (1/4)x* — 1/8x.

1)0 2)12 3)-2 4) 1/ 2.
15)HaiiauTte quaroHaau MpsMOYToJIbHOTO Mapauiesenue/ia mo TpeM ero usmMepenusim: 3; 4; 1.

1) 5v2 2)5 3) V26 4) 2.

16) Boruuciute miomans Gurypsi (S), orpaHudeHHoN muHuAMH Yy = 16 —x2 y=0,x=-3,x = 1.
1)8 2) 22 3) 54= 4) 8.

17)Ykaxute obnacth onpenenenus Gpynkuun y =logs (25 — x2).
1) (-5:5) 2)(-2;t0)  3) (23t0)  4) (0:2).

18) Haiinute HauMeHblIIee 11e10¢€ pelenne HepaBerctra (1/ 9)%*=5> < 1/81.
10 2)3 3)4 4) 2.



19)[Tnomaau ABYX rpaHeil MPAMOYTOILHOTO Mapajieenunena papusl 625am2 u 1251m2%, a
JUTMHA MX 001Iero pedpa 251m. Haiinure o0beM mapasuienenurea.

1) 645 2)2645  3)1029  4) 3125,

20) O6pa3yromas KoHyca paBHa 24CM U COCTaBIISET C IUIOCKOCTHI0 ocHOBaHUs yroi 30°.
Haiinure 06beM KOHYCa, cunTas 7 = 3.

1)36501  2)5184  3)240v2  4)3648.

Bapuant 20
1
1)Bbruncnure 4 (ﬁ)Z +5.
1)135 2) 23 3) 19 4) 6.
2)YIpocTUTe BBIPOKCHUE 1i:2/2.
8) 0,171 2)1 3)1/4 4) 17
3)Ynpocrure Beipaxkenune ( 1/2) * 1090
1)10 2)1 3)8  4)15.
4)Haiinute 3HaueHuesina, ecnmu cosa =-1/2 u /2 <a <m
1) 3/5 2) -0,6 3) V32  4)2/5
5) Yipocture Beipaxkenne 1-sin’x + 7sin x +6 c0s’x
1) -8 2)-2,5 3)7 4) 12.
6) Pemmmre ypaBHenune 2 cos2X = /3
1) /3 + mn,neZ 2) g 3) g +2mn,neZ 4)+ 1”—2 + nn,neZ
7) VKaxuTe IPOMEKYTOK, KOTOPOMY TIPHHAUISKUT KOPEHb ypaBHEHHs V44 — 3x2 = -x.
D3i36fa 4 3210 4 (o2l
8) YkaxuTe IIPOMEKYTOK, KOTOPOMY TIPHHAJIEKHUT KopeHb ypaBHenus (0,5)°* %= 0,25
1) [-4,0) 2) [0:1) 3) (-o0; 2) 4) [-4;-2).
X+2

9) Pemute HepaBEHCTBO DD > 0.

1) (2; +oo) 2)(-22) 3 (oold) 4 (01 U (-2,
10) Haiinute MHOXeCTBO 3HaYeHUH QyHKIMU y = 5sinx— 1/2.

1) [-5,5; 4,9] 2) [-3:1] 3) [-1:1] 4) [-3;-1].
11) Haitaure npomssoanyio ¢pyakmmn  f(x) = In(x?-2)

1) 2x /(x3-2) 2)2(2—-2x)%  3)8x 4) (3 — 2x)2.
12) VkaxuTe neppoobpasayio Gpynkmuu f(X) = x2 +2x%+ 1.

1) x+2/3) x>+ x 2) x3- x2 +4x 3) 2+ 12x2 4) x>+x*4,



13) Pemmte ypaBuenne log,;(12x — 7) - log, 1 3=1og,; 6.
1) 15 2)22 3)155 4) 2,08.
14) Haiinure Touku muaumyma Gyskuun y = (2/3)x® — (1/2)x.
1)-1 2)1 3)-2 4)1/2.
15)Haiiaure quaroHasy mpsMOyrojbHOTO MapaieenuIe/ia mo TpeM ero usMepenusim: 1; 3; 2.

1) 5V2 2)5  3)V14 4) 11.
16) Berunciute mwiomaas Gurypsl (S), orpaHudenHoM MuHusIMU y = —4x% + 4,y =0,
1)32/3  2)22 3) 5, 4) 82,
17)Ykaxkute obnacth onpeneiaenus Gpynkuun y =log;¢(—0,5 + 2x2).
1) (-00; =0,5) U (0,5; +0) 2)(-2;t0)  3) (25+0)  4) (0;2).
18) Haiimute HauMeHbIIEe 1enoe pemenue Hepasencta (0,2) 472X >0,04.
1)0 2)-3 31 4) 4.

19)[Tnomany AByX rpaHeii MPAMOYTroIbHOTO Mapajienenunena papasl 12am? u 42am%, a jamna
ux obmiero pedpa 6m. Haiinnte o6bem mapaienenumeaa.

1) 84 2)2645  3)1029  4) 1260.

20) OG6pasyromas KOHyca COCTaBIISET ¢ IIIOCKOCTHIO OCHOBAaHMS yroi 45°, Beicota paBHa 12¢M.
Haiinute 06beM KoHYca, cunTas = 3.

1) 6501 2) 2501 3) 1728 4) 512.
Kpurepum ouenku padorsl

1 3a0anue: CternieHb ¢ palluOHANBHBIM MTOKa3zaTeneM — 1 6asun
2 3adanue: CTeneHb ¢ pallMOHAILHBIM TTOKa3zateneM — 1 6am
3 3adanue: CoiictBa norapupmuueckon Gpyukiuu — 1 6amn
4 3a0anue: OCHOBHBIE TPUTOHOMETpUYECKHE (HOpMYJIbI— 2 DasIa
5 3a0anue: OcCHOBHBIE TPUTOHOMETpUYECKHE (GOPMYIIbI—2 DaJliIa
6 3adanue: Perenue TpUroHOMETPUUYECKUX ypaBHEHUN— 1 6am
7 3a0anue: Pemenue nuppanioHaIbHbIX YpaBHEHUN— 2 fassia
8 3adanue: Pemenve nokazareiabHbIX YpaBHEHUN — 2 6aJlia
9 3adanue: Metos UHTEPBAJIOB - PelieHre nppaoHalbHbIX ypaBHEHHH — 1 6asn
10 3a0anue: CBoiicTBa TPUTOHOMETPUUYECKUX QYHKIMHA — 1 6as
11 3a0anue: BrraucieHne Mpou3BOIHbIX - 1 6as
12 3a0anue: Haxoxnenue neppooOpa3Hoit pyHKiuu — 1 6asi

13 3a0anue: Pemenue norapupmuyeckux ypaBHeHui — 1 6as



14 3a0anue: HaxoxxaeHne MakCUMAJIBHOTO 1 MUHIMAJIBHOTO 3HAYCHUH GyHKIUK — 2 6aJjiia
15 3a0anue: CpoiicTBa Ten B crepeoMeTpun — 1 Ha
16 3a0anue: 11omans KpUBOJMHENHON Tpaneuuu — 3 6asiia
17 3a0anue: Iloctpoenue rpaduka sorapupmudeckor GpyHkuun — 3 6asia
18 3a0anue: Penienne noka3aTelbHbIX HEPABEHCTB - 3 aJlia
19 3a0anue: Muororpanuuku - 3 6aja
20 3a0anue: Tena BpaieHus - 3 0asia
Pexomenpanum 1isi mpoBepkM (MPoBeJAeHNs) IK3aMEeHAIIMOHHOT0 TecTa

Tect cocTout u3 20 3amanuii.

3a,I[aHI/I$[ coacpIKar I10 4 BapuaHTa OTBCTOB, IIPUYCM Ka)K)IbIﬁ BOIIPpOC HMECT TOJIbKO OJHUH

BapHaHT MIPABWIBHOTO OTBETA.
MaxkcumanbsHbIi 6am 3a TecT — 35.

0 —14 6annoB - «2» («HEYyIOBIETBOPUTEIHHOY)
15 — 19 6amioB - «3» («yIOBIETBOPUTEIHHOY)
21 — 29 6amioB - «4» («XOpOII0»)

30 — 35 6amnoB - «5» («OTIUYHOY )



