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1. HammenoBanme qucuuminnbl: bJ1.3 Maremaruka

2. Hepeqenb KOMIIeTEeHIU ¢ YKa3aHHuEM 3TaloB UuxX (l)OpMHpOBaHI/IH B IIpouecce 0CBOCHUSA TUCHUIIINHBI

HanmenoBanue Tpya0BOIro HanmenoBanme [Mo3TanHble pe3yJbTaThl OueHovHbIe
aelcTBUS KOMIIeTEeHI[UH OCBOEHUS TUCHMILINHBI (POXO0KIECHHUS NPAKTHUKH) cpeacTsa
Oo0pa3oBaTeibHbIE Pe3YJbTATHI CPEHEro 001ero 00pa3oBaHus
JInuHocTHBIE 00pa30BaTe/IbHbIE Pe3yJabTaThl

c(hOpPMHUPOBAHHOCTH POCCUICKON T'pa1aHCKON UACHTUYHOCTH, 3HaTh: HCTOPUIO MHOTOHAIIMOHATILHOTO Hapoja Poccun,
NaTpUOTU3MA, YBAXKCHHS K CBOEMY Hapoy, YyBCTBa rocy/apCTBEHHbIE CUMBOIIBI (Tep0, diar, TUMH),
OTBETCTBEHHOCTH niepe PoauHoMi, rop10cTH 3a CBOM Kpaid, CBOIO KOHCTUTYIIMOHHBIE MPaBa U 00513aHHOCTH, TPATULIMOHHBIE
Ponuny, npomuioe u HacTOsAIIEE MHOTOHAIIMOHATIBLHOTO Hapoa HaI[MOHAJILHBIE U O0IIeUeI0BEYECKUE IIEHHOCTH, [ICHHOCTH
Poccun, yBaxkeHns rocyJapcTBEHHBIX CUMBOJIOB (Tep0, (uiar, TMMH) | 310pOBOro U 0€301acHOro 00pa3a KU3HH, OCOOCHHOCTH BIUSHUS
(OPJI-1); COLIMAIbHO-3KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE MPUPOTHON
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINU KaK aKTUBHOTO U Y COITMATBHOM CpeIbl; IICHHOCTU CEMEUHOMN KU3HH.
OTBETCTBEHHOTO UJIeHa POCCUHCKOr0 00ILECTBA, OCO3HAIOUIETO CBOU | YMeTh: MPOSIBIATH IPAKIAHCKYIO MO3UIMIO KaK aKTHBHOTO U
KOHCTHUTYIIMOHHBIE MPaBa M 0053aHHOCTH, YBAXKAIOIIETO 3aKOH U OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00111eCTBA, TPUMEHSATD
MIPaBOMNOPSAIOK, 00J1aJA0NIEr0 YyBCTBOM COOCTBEHHOTO KOHCTUTYIIMOHHBIE TpaBa U 0053aHHOCTH, BECTHU ce0s B
JIOCTOMHCTBA, 0CO3HaHHO npuHUMaroiiero (OPJI-2); COOTBETCTBHUU C 3aKOHOM U TIPABOTIOPSIKOM, BECTU JTUAJIOT C
TOTOBHOCTH K cityskeHuto OtedectBy, ero 3amute(OPJI-3); JIPYTUMM JIFOJIbMH, JOCTUIaTh B HEM B3aMMOIIOHUMAHUS, HAXOAUTh KonTtponbHas
c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO oO11ye 1ean U COTPYIHNYATh ISl UX JOCTHXKEHUS. pabora,
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM Baaners (HaBbIKAMU W/WJIM ONBITOM JIeSITEJILHOCTH): TBOPYECKOE
MPaKTUKH, OCHOBAHHOI'O HAa AUAJIOTe KYJIBTYp, @ TAK)KE Pa3InUHbIX HaBBIKAMH BEJCHUS JUAJIOTa C IPYTUMHU JIFOJIbMH, HaBBIKAMHU 3a/1aHHE

¢dbop™M 00IIECTBEHHOTO CO3HAHHS, OCO3HAHNE CBOETO MECTa B
noNUKynbTypHOM Mupe (OPJI-4);

c(OPMHPOBAHHOCTH OCHOB CAMOPA3BUTHSI U CAMOBOCITUTAHHS B
COOTBETCTBUH € O0IIEYEIOBEYECKUMH LIEHHOCTSIMU U HJleaJIaMU
TPaXXTaHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENIbHOU, TBOPUECKON U OTBETCTBEHHOW JEATEIbHOCTH
(OPJI-5);

c(OPMHPOBAHHOCTh TOJEPAHTHOT'O CO3HAHUS U ITOBEICHUS

B TIOJIMKYJIFTYPHOM MHUpE, TOTOBHOCTh M CIOCOOHOCTH BECTH JTHAJIOT
C IpYTHMH JIOJIbMH, JOCTUTaTh B HEM B3aUMOIIOHUMAaHMsI, HAXOJIUTh
00IIIKe eI M COTPYIHUYATh Uit ux goctmxenws (OPJI-6);

COTPY/IHUYECTBA CO CBEPCTHUKAMH, I€ThbMH MJIA/IIIEr0 BO3PacTa,
B3POCIBIMH B 00pa30BaTEIbHOM, OOIIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIeI0BATENLCKON, TPOEKTHOM U APYIHX BUAAX NESATEIBHOCTH,
HaBbIKaMU 3/0pOBOT0 U O6e30MacHOro oopasa ku3Hu, Braners
OTIBITOM JIESITETLHOCTH 0 (hPU3UYECKOMY
CaMOCOBEPIIEHCTBOBAHHIO, CIOPTHBHO-03/IOPOBUTEIIEHOM
JeSITeTbHOCTH, HaBbIKAMH OEpeXHOT0, OTBETCTBEHHOT'O U
KOMIIECTEHTHOI'O OTHOIIICHUA K (1)I/I3I/I'-IGCKOMy H IICUXOJIOTUYCCKOMY
3JI0pOBbIO, MPUOOPETEHHE OTIBITA HKOJIOTO-HANPABIEHHON
JeSITeTbHOCTH.




c(hOpMUPOBAHHOCTh HABBIKOB COTPYITHUYECTBA CO CBEPCTHUKAMU,
JIeTbMHU MIIQJIILIETO BO3PACTa, B3POCIBIMU B 00pa30BaTeIbHOM,
00IIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATEeIbCKON, POSKTHON U
apyrux Bugax nesreiaproctu(OPJI-7);

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS U MOBEJCHUS Ha
OCHOBE YCBOEHHS oO1euenoBedeckux neaHocreit (OPJI-8);
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO, B TOM UUCIIE
camMo00pa30BaHMIO, HA TPOTSHKCHUH BCEH KU3HH; CO3HATEIHHOE
OTHOIICHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCHEMIHON MPpo¢eCCHOHAIBHOM U 00IIECTBEHHOM IeATeTbHOCTH
(OPJI-9);

c(OPMHPOBAHHOCTH ICTETHYECKOTO OTHOIICHUS K MUPY, BKJIIOUAst
ACTETHKY ObITA, HAYYHOT'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
o6mectBeHHbIX oTHOImeHu (OPJI-10);

OPUHITHE U Pean3aluio IEHHOCTEH 3JJ0pOBOr0 U 6€3011acCHOTO
o0pa3a ®KHu3HH, TOTPEOHOCTH B (HPU3HUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/10pPOBUTEIBHOMN
NeSITebHOCTHIO, HEMPHUSATHE BPETHBIX MIPUBBIYEK: KYPEHUS,
yrnotpebieHust ankorosi, Hapkotukos (OPJI-11);
c(OPMHPOBAHHOCTH OEPEKHOTO, OTBETCTBEHHOTO U KOMITETEHTHOTO
OTHOILIEHUS K (PU3MYECKOMY U IICUXOJIOTMYECKOMY 30POBBIO, KaK
COOCTBEHHOMY, TaK M JIPYTUX JIIOACH, YMEHHE OKa3bIBaTh TIEPBYIO
nomorip (OPJI-12);

OCO3HaAHHBIN BEIOOP Oyaymieit mpodeccun 1 BO3MOKHOCTEN
peanu3ay COOCTBEHHBIX JKU3HEHHBIX IUIAHOB; OTHOIIEHUE K
npodeCcCHOHATHLHOMN e TETFHOCTH KaK BO3MOKHOCTH Y4aCTHS B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX,
obreHaroHaIbHBIX poosiem (OPJI-13);

c(OPMHPOBAHHOCTh IKOJOTMUYECKOTO MBIIIICHHSI, TOHUMaHUS
BJIMSTHUSI COLMAITbEHO-I)KOHOMHYECKUX MPOIIECCOB HAa COCTOSTHUE
NPUPOIHON U COLMAIBHON Cpeibl; MPUOOPETEHHE OIbITa HKOJIOT0-
HarnpasieHHoU aesTenbHocTd (OPJI-14);

c(OPMHPOBAHHOCTh OTBETCTBEHHOI'0 OTHOIIEHUS K CO3aHUIO




CeMbH Ha OCHOBE OCO3HAHHOTO TIPHHSTHSI [ICHHOCTEH CeMEHO
xu3uu (OPJI-15).

MeTal’[pe)lMeTHLI

€ 06p330B3TeJ’[LHbIe pPe3yJabTaThbl

YMEHHE CaAMOCTOSTENBHO ONPEAEIATh LN AESITEIbHOCTU U
COCTaBJISITh TUIaHBI IEATEIBHOCTH; CAMOCTOSATEIHHO OCYIIECTBIISTS,
KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESITEIBHOCTD; UCIOIB30BAThH
BCE BO3MOJKHBIE PECYPCHI JUIS JOCTHKEHUS MOCTABICHHBIX LIeel U
peanu3anuy IIaHOB e TEIFHOCTH; BHIOMPATh YCIICIIHbIE CTPATETUN
B pa3nuyHbix cutyanusx (OPM - 1);

yMEHUE MPOIYKTUBHO 00IIAThCS ¥ B3aMMOACHCTBOBATH B IPOIIECCE
COBMECTHOH J1eATeIbHOCTH, YUUTHIBATh MO3UIIUU APYTUX
YYaCTHHUKOB JICATEIBHOCTH, 3()(HEeKTUBHO pa3peniats KOH(PIUKTHI
(OPM - 2);

BJIaJICHUE HABBIKAMHU ITO3HABATEIHHOM, Y4€OHO-UCCIIEI0BATENbCKOM
U TIPOEKTHOM JESTEIbHOCTH, HABBIKAMU pa3pelIeHusl IPoOeM;
CIIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSTEILHOMY IOMCKY METO/I0B
pelIeHNs MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B
no3uauus (OPM - 3);

TOTOBHOCTB U CITOCOOHOCTH K CAMOCTOSITEIbHOM HH(OPMAIITMOHHO-
MIO3HABATEJbHOM JIeSITeIbHOCTH, BKJIIOYAsi yMEHHE OPUEHTUPOBATHCS
B Pa3NIMYHBIX HCTOYHUKAX UHPOPMAIINU, KPUTHYECKH OIICHUBATh U
UHTEPHPETUPOBATH NHPOPMAIUIO, TOJIYYAEMYIO U3 Pa3TUYHBIX
ucTo9HUKOB (OPM - 4);

YMEHHUE UCIOIb30BaTh CPEACTBA HH(POPMALIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TexHosnorui (nanee — UKT) B pemennn
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3aIMOHHBIX 3a]1a4 C
cobroieHneM TpeOoBaHUM IPrOHOMHKH, TEXHUKU O€30TTaCHOCTH,
THTUEHBI, pecypcocOepeKeHusl, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM
uHpopmarmonHoi oezomnacuoctd (OPM - 5);

YMEHUE ONpEeNaTh Ha3HaUeHNE U (PYHKIIMH Pa3InIHbIX
coIMaIbHbIX HHCTUTYTOB (OPM - 6);

3HaATh: pecypcChl AJs TOCTUKECHHUS TIOCTABICHHBIX LEJIEH, CITIOCOObI
peleHust KOHQIUKTBI CpeCTBa HH(POPMALIUOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJIOIMH 3prOHOMUKH, TEXHUKHU
0€30I1aCHOCTH, TUTHEHBI, PECypcOcOepeKeHNs, TPABOBBIX U
THYECKUX HOPM, HOPM HH(OPMAIIMOHHOK 0€301acHOCTH
co0uroIeHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTHUEHBI, pECypcocOepeKeHUs, TPABOBBIX U ATUYECKUX HOPM,
HOpM MH(OpMAIIOHHOH 0€30IaCHOCTH OIPEeIIATh Ha3HAYEHHE U
(YHKINU pa3TUYHBIX COIMATBHBIX HHCTUTYTOB SI3BIKOBBIMU
cpeacTBaMu

YMeThb: onpenensaTh Heau AeATeIbHOCTH U COCTABIIATD IIJIaHbl
NeSITeIbHOCTH; CAMOCTOSATENIBHO OCYIIECTBIIATh, KOHTPOJIUPOBAThH
1 KOPPEKTUPOBATH AESITENbHOCTh IPOYKTUBHO OOIIATHCS U
B3aMMO/IEIICTBOBATH B IIPOLIECCE COBMECTHOM 1E€ATENBHOCTH,

3¢ GEeKTUBHO pa3pemaTh KOH(QIUKTH OPUEHTUPOBATHCS B
Pa3IMYHbIX UCTOYHUKAX HH(OpMALIMY, KPUTHUECKH OLIEHUBATh U
UHTEPIPETUPOBATH HHPOPMALIUIO OTIPENIeNIATh Ha3HAYCHHE U
(YHKIIUHU pa3IUYHbIX COIIMAIBHBIX HHCTUTYTOB CaMOCTOSITEIbHO
OLICHMBATh U IIPUHUMATh PEUICHMS], ONIPEIEIISIFOIINE CTPATETUIO
MOBE/ICHHUS, C YIETOM T'PakIaHCKUX M HPABCTBEHHBIX IIEHHOCTEHN
YMEHHE SICHO, JIOTUYHO ¥ TOYHO U3J1araTh CBOIO TOUKY 3pEHUS,
Baagers (HaBbIKaMU H/MJIM ONIBITOM JAeSITEJIbHOCTH):
MO03HABATENbHOM, yueOHO-HUCCIIE0BATENLCKON U IPOSKTHOM
NesITeNIbHOCTH, HaBbIKaMU Pa3pelieHus mpooiem;
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIEHUS IPAKTUYECKUX
3a/1a4, MPUMEHEHHIO Pa3IUYHbIX METO/I0B ITO3HAHUSIM BIIaJICHHE
SI3IKOBBIMU CPEJICTBAMHU BJIaJIEHHE HaBbIKAMU II03HABATEIbHOMN
pednexkcun

YMCHHEC CaMOCTOATCIIbHO OLCHUBATH U IPUHUMATL PCIHICHUS,

Kontponbnas
pabora,
TBOPUYECKOE
3a/1aHHe




OTIpEICIISAIONINE CTPATETUIO MOBEACHHUSI, C YIETOM I'PaXkKIaHCKUX U
HpaBCTBEHHBIX IIeHHOCTel (OPM - 7);

BJIa/ICHUE SI3bIKOBBIMH CPEICTBAMU — YMEHHE SICHO, JIOTUYHO U
TOYHO U3J1araTh CBOIO TOUKY 3PEHUS, UCIOIb30BATh a/IeKBATHBIC
s3b1KOBBIE cpesicTtBa (OPM - 8);

BJIaJICHHE HAaBBIKAMU TIO3HABATENLHON pe(IeKCHH KaK OCO3HAHUS
COBepUIaeMbIX JIEHCTBUIN U MBICIIUTEIBHBIX MPOLIECCOB, UX
pe3yabTaTOB M OCHOBAHMIA, TPAHUI] CBOCTO 3HAHUS U HE3HAHMUS,
HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPeACTB Ux aocTwkenus (OPM -

9).

IIpenmerHbie 00pa3oBaTe/ibHbIE Pe3yJbTAThI

1) chopMUPOBAaHHOCTH MPEICTABICHHUIA O MATEMAaTHKE KaK YacTH
MUPOBOH KyJIbTYpBI U O MECTE MAaTEMAaTUKH B COBPEMEHHOM
[IUBUJIM3AINH, O CIIOCO0aX ONMUCAHMS Ha MATEMATHYECKOM SI3bIKE
SBIICHUH peaTbHOr0 MUPA;

2) chopMUPOBAaHHOCTH MPECTABICHUNA O MATEMATUUYECKUX
MOHITHUSX KaK O BAKHEUITNX MaTEMAaTHUECKUX MOJIEIAX,

IMO3BOJIAIONIUX OMUCBIBATh U U3YYaTh Pa3HbIC ITPOUECCCHI U ABJICHUSA:

NOHUMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MTOCTPOEHUS
MaTEMaTUYECKUX TEOPH;

3) BlIaieHUe METOJIaMH JTOKa3aTeIbCTB U AITOPUTMOB PEILICHMS;
YMEHHUE UX TIPUMEHSTh, IIPOBOIUTH JI0KA3aTeIbCTBCHHBIC
paccyKIeHHUs B X0/1€ PEIICHUs 3a/1a4;

4) BiaeHNe CTaHJAPTHBIMHU MIPUEMaMH PEHICHUS PAIlHOHAIBHBIX H
UPPAIlMOHATIBHBIX, TOKA3aTeIbHBIX, CTETIEHHBIX,
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB, UX CUCTEM;
UCIIO0JIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOrpaMM, B TOM YHUCIIE
JUTSI TIOWCKA TIYTH PEIIeHHsI ¥ WIUTFOCTPAIIMY PEIICHUs] YPaBHEHUH U
HEPaBEHCTB;

5) chopMUPOBAHHOCTH MPEACTaBICHUN 00 OCHOBHBIX MOHSTHUSX,
UIeAX U METOAAaX MaTeMaTUYeCKOro aHaJIu3a;

6) BIIaJIcHNE OCHOBHBIMHU TIOHSATHSMH O IJIOCKUX U
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYPAxX, UX OCHOBHBIX

3HaTh:

- 3HaUE€HUE KOHKPETHBIX ITOHATUM 10 TEMAaTUKE Kypca U MOKET
MIPUBECTH MIPUMEP: KOHEUHOE MHOXKECTBO, 3JIEMEHT MHOXECTBA,
MIOJIMHOXECTBO, [I€PEeCEeUEHUE UIN 00BEIUHEHHE MHOXKECTB,
YHUCJIOBBIE MHOKECTBA HA KOOPANHATHOM IPSIMOU, OTPE30K,
MHTEPBAJI; YTBEPKICHUE, OTPULIAHUE YTBEPKICHUS, UCTUHHBIE U
JIO’)KHBIE YTBEPXKACHUS, IPUUNHA, CII€ACTBHE, YACTHBIN ciyyail
00I1IEero YTBEPKACHUS;

- OCHOBBI BBINOJHEHUSI apU(PMETHUECKHUX AEUCTBUMN C IIENIBIMU U
paloOHaIbHBIMU YHCIIAMU;

- aJITOPUTMBI PeoOpakeHNs YUCIOBBIX BBIPAXKEHNUN, COJIEPIKAIINX
CTETEeHH YHucel, TM00 KOPHU U3 YKce, TU00 Jorapu(mbl yuced;
- CIIOCOOBI U METO/IbI OIICHUBAHUS U CPAaBHEHUS 3HAUEHUH ENIbIX
CTETIEHEN YKCell, KOPHEN HATypaJbHOW CTENIEHU U3 YUCEI C
paloHaIbHBIMU YHCIIAMU;

- criocoObl BBIPAXKEHUsI OJJHON TIEPEMEHHOM Yepe3 Apyrue u3
PaBEHCTBA;

- COOTHOIIIEHHE CXEMAaTUYEeCKOTO U300paXKeHUs yIiia, BeTUYnHA
KOTOpOTO BBhIpa)keHa B Tpaaycax;

- OIIPEJICIICHNE 3HAKOB CHHYCA, KOCUHYCa, TAHI€HCA, KOTAaHI'€HCa
KOHKPETHBIX YIJIOB;

- METOIbl OKPYTJICHUS], TPUOIMKEHNUS U IPUKUAKH ITPHU PELICHUN

Kontponbnas
pabora,
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CBOIcTBax; c(hOPMUPOBAHHOCTH YMEHUS paclo3HATh Ha YyepTexax,
MOJIEINISIX U B PEATbHOM MUPE T€OMETPHUECKUE (PUTYPBHI;
MIPUMEHEHNE U3YUYEHHBIX CBOMCTB reOMETpHUUECKUX GUryp u
dbopMyI Ui pelIeHns: TeOMETPUUYECKUX 3aj1ad M 3a/1a4 C
MIPaKTUYECKUM COJEPKAHUEM;

7) copMHPOBAHHOCTH MPEACTABICHUI O MpoLIeccax U SBICHUSX,
MMEIOIINX BEPOSITHOCTHBIN XapaKTeP, O CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B pealIbHOM MHUPE, 00 OCHOBHBIX IMOHATHUSX
3JIEMEHTAapHOU TEOPUH BEPOATHOCTEN; YMEHUN HAXOJIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIJIEHUS! COOBITUN B IPOCTEHIINX
MPaKTUYECKUX CUTYaLUSX U OCHOBHBIE XaPAKTEPUCTUKHU CIIyHailHbIX
BEIINYUH;

8) Bi1aJiecHIEe HaBbIKAMHU MCIIOJB30BAaHUS TOTOBBIX KOMITBIOTEPHBIX
IpOrpaMM IpU pPEIIEHUN 3aj1ay;

IIPaKTUYECKHX 3a]a4 IOBCEIHEBHOM JKU3HY;

- crocoObI COCTABJICHHUS U PEIICHUS] YPAaBHEHUH U CHCTEM
YPaBHEHUI IIPU PEILIEHUHU HECIOKHBIX IPAKTUYECKUX 3a1a4;
- OTIpe/IeTICHHUs, TIOHSATHS U COOTHOILICHHUE (DYHKITHIA;

YMerh:

- UCIIOJIb30BaTh YMCIOBBIE MHOXECTBA HA KOOPAMHATHOW MPAMOiL
JUISL OIMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHUM;

- IPOBOAUTH JIOTHYECKUE PACCYKACHUS B CUTYyaIUAX
MOBCEIHEBHOMN JKU3HH;

- TIPOBOJUTH TOXKJIECTBEHHBIC MPEOOPa30BaHUS UPPALIMOHAIBHBIX,

MOKa3aTeIbHBIX, JIOTAPU(DMUYECKUX U  TPUTOHOMETPHUCCKHUX
BBIPAYKECHUI;
- pemiath HppalOHANIbHEIE, norapudmugeckue u

TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA,;

- pemarb CUCTEMbI YpaBHEHHH N3y4€HHBIMU METOJIAMH;

- CTpOUTh Tpa(UKH 3JIEMEHTapHbIX (QYHKUUH U TPOBOJUTH
npeoOpa3zoBaHus TpadUKOB, UCTIONB3Ys U3yUYEHHBIE METO/IbI;

- NPHUMEHATH amnmapaT MaTeMaTHYecKOro aHajlu3a K pEeLICHUI0
3ajay;

- IPUMEHSTh OCHOBHBIE METO/bl T'€OMETPHM (IIPOEKTUPOBAHUS,
peoOpa30BaHUi, BEKTOPHBIM, KOOPIAUHATHBIN) K PEIICHUIO 3a/1a4;

®opmMa MPOMEKYTOYHOM aTTecTalMu: DK3aMEH BO 2 CEMECTpPE




3. Meroauyeckue MaTepuaJibl, ONnpeaeasioiue Npoueaypbl OlleHUBAHUS 3HAHUMN, YMEHUI,
HABBIKOB M (WJIHM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YKINHUX 3Tanbl (POPMHPOBAHUSA
KOMIIeTEeHLHM i

OneHka KayecTBa OCBOEHUS IPOrpaMMbl Kypca OCYILECTBISETCS MOCPEICTBOM TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH, IPOMEKYTOUHON aTTeCTallui 00y4YaroLUXCsl.

Texkymmii KOHTPOJb  yCIeBAaeMOCTH OOECIEYMBAECT OLEHWBAHME XOJa OCBOCHUS
qucuumuinHel.  [IpomexxyTouHass arrectanuss oOecnedyMBaeT OLICHUBAaHUE INPOMEKYTOUYHBIX U
OKOHYATEJIbHBIX PE3YJIbTATOB 00YUYEHHUS 110 IUCLHUIUINHE.

@opMBbl, CUCTEMBI OLICHMBAHMS, IOPSIOK IIPOBEACHHUS IPOMEXKYTOUYHOM aTTecTaluu, a
TaK)Ke €€ ePUOJUYHOCTh YCTaHABIMBAIOTCS JIOKAIbHBIMA HOPMAaTUBHBIMU aKTaMU OpraHU3aLUH.

OIIeHO'lHLIe Cpeacrea TEKymero KOHTpoJIsd

KonTpoJsbHas padoTa - cpeicTBO IPOBEPKU YMEHUN MPUMEHSTH MMOJTYYCHHbIE 3HAHUS JJIs
pelleHus 3a/1a4 ONpPEeeIEHHOr0 TUIa o0 TeMe Win pasaeny. KonTposbHas paboTta — MMCbMEHHOE
3aJlaHu€e, BBINOIHIEMOE B TEUCHUE 3aJaHHOTO BPEMEHH (B YCJIOBUAX ayIUTOPHOM paboTsl — oT 30
MUHYT 70 2 4acoB, OT OJHOTO JHS JI0 HECKOJBKUX HeNesb B Cllydae BHEAyJAUTOPHOTO 3aJaHMUs).
Kak mpaBuiio, KOHTpoJibHasE paboTa MpeanoiaraeT HaJu4nue OnpeaeIeHHbIX OTBETOB.

Onucanue noka3arteseil U KpUTepueB OlleHUBAHNS, IIKAJ OLleHUBAHUS
(makcumym — 5 6annos)

Kpurepun IMoka3zaresnu HIkana
OlleHUBAHMS

PackpeiTre [Iman packpeIT B TOJHOM 0O0bEME B COOTBETCTBHU C 2

NPEUIOKEHHOTO | TEeMAaTUKOM KOHTPOJILHON pabOThI

IUIaHa IInan BBINOJNIHEH YacTUYHO, WM HE B IIOJHOM OOBEME 1
OTBEYAET TEMATHKE KOHTPOJILHOU PabOTHI
[Iman KOHTPONBHOW PabOTBl HE PACKPHIT U HE OTBEYACT 0
TeMaTHhKe padoThI

3HaHue ITpu BBHINMONHEHUN KOHTPOJILHOM pabOThI MCIIOJIB30BaHbI U 1

HCTOYHUKOB U IIPOaHAIN3UPOBAHBI COBPEMEHHBIE VCTOYHHKH,

JUTEPATYpPHI 10 COOTBETCTBYIOLINE TEMATUKE PAOOTHI

TeEME B Xozme BbHINONHEHUS  KOHTPOJBHOM  pabOThI  He 0
HCIIOJIb30BaHBI JIUTEpaTypHbIE VCTOYHUKH,
COOTBETCTBYIOLINE TEMATUKE PAOOTHI

JlocToBEpHOCTH [IpencraBnennsie B paboTe Marepuaibl COOTBETCTBYIOT 1

IIPEJICTABICHHOIO | COBPEMEHHOW MpoOjeMaTuke U JOCTOBEPHBbI peaIbHOU

MaTepuaia CUTYallUU Pa3BUTHS
[IpencraBienHsle B paboTe Marepuaibl HEIOCTOBEPHBI U 0
HE COOTBETCTBYIOT COBPEMEHHOI npobiaemaTuke

CootBercTBHE KoHnTponbHas pabota COOTBETCTBYET IIpaBUJIaM 1

MpaBUIIaM oopmienus

oopmienus KonrponbHass paboTa HE COOTBETCTBYET IpaBHUJIaM 0
odopmieHus

TBopueckoe 3agaHMe — YAaCTUYHO PETJaMEHTHPOBAaHHOE 3a/JaHue, HUMEIoLIee

HCCTAHAAPTHOC PCHICHUC W IMO3BOJIAKOMICC AUATHOCTUPOBATH YMCHUS, MHTCTPHUPOBATH 3HAHUSA
Ppa3InYHbIX 06J'IaCTeI71, APTYMCHTUPOBATH COGCTBGHHYIO TOYKY 3pCHUA. Mo:keT BBIIOJIHATHCS B
WHIUBUAYAJIBHOM TIOPAAKC WA rpynnoﬁ o6yqa}oumxc51. TBOpquKOC 3aaHuc MOXKET
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3aKJII0YAThCs, HATPUMED, B TOM, YTOOBI CHATh (QUIIBM, pa3paboTaTh MakeT, MOJEIb, OPraHU30BaTh
MEPOIIPUATHE, TIOATOTOBUTH KEHC 110 3aJaHHON TEME U T.1I.

Onucanne nokasaresieii 1 KpUTEpPHeB OLEHMBAHMS, KA OLlEHMBAHUSA
(maxcumym — 16 b6annos)

Kpurepun IlokazarTenu IIxana
OLICHUBAHUS
Brnanenue Crenenb NOHUMaHKA y4eOHOTO MaTepuaa 0-1-2
YHeOHbIM Teoperrueckas OOOCHOBAHHOCTH PEILEHMH, JIEKALIUX B 0-1-2
MaTepHaJIoM OCHOBE 3aMbICJIa U BOIUIONIEHHBIX B PE3YJILTATE
Hay4HocTh Moaxo/a K pemeHuo 3a/1aun/3a1anus 0-1-2
Bnanenue tepmuHoioruei 0-1-2
JleMOHCTpanusi WHTETPAllMK KOMITETCHIIMHA (3a710’KEHHBIX 0-1-2
Ha JTare 3aJJaHus KaK pe3yibTraTa 00y4eHus)
OpurunanbHOCTh | OpUrHHAIBHOCTD 3aMblcia 0-1-2
IPEJCTABICHHOIO | YpOBeHh HOBU3HBL: KOMOWHAIMSI paHee W3BECTHBIX 0-1-2
marepuaia CIIOCOOOB JIESITENBHOCTH NPU PEHICHUH HOBOW MPOOIEMBI
/peoOpa3oBaHWe M3BECTHBIX CIIOCOOOB MPH PEUICHUH
HOBOW MPOOJIEMBI/HOBAS HJIES
XapakTep TpeACTaBlIEHUS pPe3yIbTaTOB (HATJISIIHOCTD, 0-1-2
oopmiieHHE, TOHECEHHE JI0 CITyIIATENeH U Ip.)

OneHo4Hble cpeacrea l'lpOMe)KyTO‘lHOﬁ arrecranuun

DKk3aMeH - ¢opMa IPOMEKYTOUYHOW aTTeCTallud, B pe3yabTaTe KOTOPOTO OOYYarOIIUiiCs
MOJIy4aeT OIEHKY B YeThIpeXOalbHOW IKaje («OTIMYHOY», «XOPOUIO», «yIOBICTBOPHUTEIHHOY,
«HEYJIOBJIECTBOPUTEILHO»).

[Ipu ompeneneHun ypoBHS TOCTH)KEHUI OOydYalOUIMXCS HA 3adeTe/PK3aMeHe HeoOXOIMMO
obparaTh 0c000€ BHUMaHWE Ha CJIeYIOIIee:

— JIaH MOJIHBIM, pa3BEPHYTHIN OTBET HA IIOCTABIEHHBIN BOIIPOC;

— TIOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HAaHUN 00 OOBEKTe, MpPOSABIAIOLIASACT B
CBOOOZHOM OINEPUPOBAHUU MOHATHUSMHU, YMEHUU BBIIEIUTHh CYIIECTBEHHbIE U HECYIIECTBEHHBIE
€ro NpU3HAKH, TPUYUHHO-CIIEICTBEHHBIE CBSI3U;

— 3HaHUHe 00 00beKTe AEMOHCTpUpYyeTcsl Ha (OHE MOHMMAHMS €ro B CHUCTEME JaHHOU
JUCLUIUINHBL U MEXIUCHUIUTMHAPHBIX CBS3EH;

— OoTBeT (opMylnupyeTcs B TEPMHHAX AUCHUIUIUHBI, M3JI0KEH JHUTEPATypHBIM S3BIKOM,
JIOTMYEH, J0Ka3aTeleH, IEMOHCTPUPYET aBTOPCKYIO MO3UIMIO 00YUYaIOIIerocs;

— TEOPETUYECKHUE MOCTYJIAThI MOATBEPKAAIOTCSA IPUMEpPAMH U3 IIPAKTHKH.

Onucanue noka3arteseil U KpUTepueB OlleHUBAHNS, IIKAJ OLleHUBAHUS
(maxcumym — 5 6annos)

Kpurepun IHokazarenu Ixana
OIlCHUBaAHUA
Crenenn 3HaHHE POrPaMMHOTO MaTepuasa U CTPYKTYPhI JUCIUILTAHBI, 1 Gann
PaCKpBITHS a TaKXe OCHOBHOTO COJIEp)KaHUSI M €ro »JJIEMEHTOB B
yueOHOTO COOTBETCTBUU C MPOCIYIIAHHBIM JIEKIIMOHHBIM KYpCOM H C
Marepuana y4eOHOM TUTEepaTypoi
Jlormueckn KOPPEKTHOE, HEMPOTUBOPEUUBOE, 0,5 6amna
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MOCJIEIOBATEIEHOE M apTyYMEHTUPOBAHHOE TIOCTPOCHUE OTBETA
10 BOIIPOCaM

[TonnMaHue B3aUMOCBS3EH MEXAYy MPOOJEMHBIMH BOIPOCAMHU 0,5 6amna

JUCIUITIINHBI

OtuetniuBoe u  cBOOOIHOE BlajeHUE KoHUentyaapHO- | 0,5 Gamna
NOHATUIHBIM amlapaToM, HAYYHBIM S3bIKOM M TEPMUHOJIOTHEH

COOTBETCTBYIOILIEH HAyYHOU 00J1aCTH

[Tonumanue coaepKaHus POOIEMBI u ee 0,5 6amna

MEXIUCIUTUTMHAPHBIX CBSI3C€H B paMKaX MPEJIMETHOM 00J1acTi

Ymenue
MIPUMEHSATH
TEOPETUYECKUI

[Tonnmanwue cymecTBa 00CyKaaeMbIX KOHKPETHBIX mpobiem, a | 0,5 Gamna
TaK)Ke aKTyalbHOCTU M MPAKTHYCCKOW 3HAUUMOCTH M3y4aeMOn

JUCHUITIINHBI

MaTepuai npu
pelIeHU
MPAKTUYECKHUX
3a1au

Brnanenne meromosoruei IUCHUILIMHBI, YMEHHUE NPUMEHSTH 1 Gamn
TEOpPETHUUECKUE 3HAHUS MPU PEIIEHUU 3a7ad4, 0OOCHOBBIBATh

CBOH JICUCTBUS

[IpeacraBinenre OOOCHOBaHHBIX BBIBOJOB TMPU PEIICHUH 0,5 6amna

MMPAaKTUYCCKUX 3a1aq

4. TunoBbie KOHTPOJIbHbIE 32JaHUSI U HHbI€ MATEPUAJIbI, HEOOXOUMBbIE VI OLl€HKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AEeATEJIbHOCTH, XaPAKTEPU3YIOLIMX ITANbI
(opMupoBanus KoMmneTeHIUi B mpouecce X (popMUpPoOBaAHUS

Texkyluii KOHTPOJIb yCIIeBAeMOCTH

OueHo4Hoe cpeACTBO — KOHTPOJIbHasA padoTa
IIpumepHasi TeMaTHKa KOHTPOJIbHBIX 3aIaHUH
3aoanusa 0na npogedenusn 6x00H020 KOHMPOJIA 34 KYPC OCHOGHOU 00Uiell UIKOJIbl.
Bapuanr 1 Bapuanr 2

1. Pewute ypaBHEHUE: 1. Pemute ypaBHeHuUE:

x(2x +10)=3x +4 x(x-5)=-4
2. Pemmre cucteMy HEpaBeHCTB: Pemure cucteMy HepaBeHCTB:
{ 3x> 12+ 11x { x—1<3x—-6
5x—1<0 5x+1>0
3. Ympocture BBIpaKSHHS: YIIpOCTUTE BBIPAKEHUS:
2a+ 2B ( 1 1 ) ( 1 1 ) 2
* — — +
B a—B a+s m-—-n m+n 3m —3n
4. a) [loctpouts rpaduk QyHKIUU: a) [locrpouts rpadux GyHKIUH:
y=x>—4 =-x’+4
6) Ilpoxomut nu rpaduk QyHKIKUK 6) Ilpoxomut nu rpaduk GyHKIUU
yepes Touky A(-8;60) yepe3 Touky A(-9;85)
5. BbluuciuTe 3HaYeHHWE  BBIPAKEHUS: Bbluucnute 3HaueHHWE  BBIPAKEHUS:
16(2°%)? (27*3)?
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6. Cymma nByx umcen paBHa 137, a ux 6. Cymma nByx uumcen paBHa 131, a ux

pasHocTh paBHa 19. Haligure 5T pa3sHoCTh paBHa 41.
qucia. qucia.

Koumponvnan paboma Ne 1
Bapuant 1
1. Haiigute 3HaUeHUE BBIPAKEHUS:
1 1
a) 4 * 812; 6) 2773 V=37

2. YrpocTuTe BhIpaKeHUE:
2 5

a) b3 *b75; 6) Y0°
y3
3. Pemmre ypaBHEHUs:
a)Vvx +2 6) V3x — —4—x

2 1

4. VYupocrture BBIpa)KeHI/Ie U BBIUUCJIUTE €r0 3HAaYCHUE: 164 + (—) 3+ 1255,

5. Cokparure I[p06b. T
c2+3

Bapuanr 2

1 1
1. HaiinuTe 3HaYeHHne BeIpaKeHUs: a) 5 * 162; 6) 64 3 * V=25

2. YrpocTuTe BhIpaKEHUE:
3 3
1 1

a) aE*a_Z; 6) X4-*1xz

X4

3. Pemmure ypaBHeHHUS:
a)vVx—1=2; 6)\/3x+1—x—1

4. VYupocTture BhIpaKEHHE U BBIYUCIUTE €r0 3HaYCHHUE: 83 + (—) 4+ 252

b2
b-16
Konumponsnan paboma Ne 2.
Bapmuanr 1

1. Pemmute ypaBHenus: a)logs(2x —4) =2

6)lg°x+1lgx—2=0
B) log, (x?-4x+2)=1

5. Coxkparute 1po0s:

2. Pemnte HepaBeHcTBa: logi(4x — 2) <logi1(3x + 1)
3 3

3.VrpocTuTe BhIpOKCHHE W HAWUTE 3HAYCHUE X:
lgx = 1g12 — lg3 + 1g7% — Ig14
Bapmuanr 2
1. Pemmiute ypaBHenust: a)log,(3x +1) =3
6) lg°x + 2lgx —8 =0
B)log; (x> —9x +1) =0

2. Pemute HepaBenctsa: logi(3x — 1) > logi(2x + 3)
2 2

3.YmpocTuTe BeIpaKeHUE U HAIUTE 3HAUCHUE X:

lgx = 1g8 + 1g5% — 1g10 — Ig2
Paznen. IIpsiMble M IJI0CKOCTH B IPOCTPAHCTBE.
Konmponvnas paooma Ne 3

Hatinute »tH
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Bapmuanr 1

1. IInockocts, mapamiensHas npsmoir AB tpeyronsauka ABC, mepecekaer cropony AC B
Touke Aj, ctopony BC - B Touke B;. Halimure otpezok A1B1, ecniu AB =25 cm; AA; 1 A1C =
2:3.

2. Jlanbl mapajuienbHble Tiockoctd o U . Yepes Toukn A u B miockoctu o mpoBeneHbI
napajuieibHbIe IPSAMBIC, TIEPECEKAOIINe TUIOCKOCTh B B Toukax Aj; u Bi. Haitnure A1B,
eciu AB =5 cm.

3. Komnrpl orpe3ka AB He nepecekarolero miocKoCTh, YAAICHbI OT Hee Ha pacCTostHUS 2,4 M
u 7,6 M. Halinure paccrosinue ot cepeannsl M otpe3ka AB 10 3TO# IIIOCKOCTH.

4. llepexknaauHa IIMHOW 5 M CBOMMH KOHILAMHU JIGKUT Ha JBYX BEpPTUKAIBHBIX CTOJ0AX
BbICOTOM 3 M 1 6 M. KakoBo paccTosiHue Mex1y OCHOBaHHSIMHU CTOJI00B?

5. U3 TOYKHM K IJIOCKOCTH IPOBEJICHBI JIB€ HAKJIOHHBIC, paBHbIe 17 cM U 15 cm. [Ipoeknus
OJTHOM M3 HUX Ha 4 cM OonbIIe IpoeKuK Apyroi. Halaure npoeKuyu HaKIIOHHOH.

Bapuanr 2

1. Yepes xonen A orpeska AB mpoBeneHa Mmi1ockocTh, uepe3 koHel, B u touky C orpeska
AB npoBezeHbl napasuiesibHbIE MPSMbIE, IEPECEKAIOIINECS C IJIOCKOCThIO B TOUKax Bi u
C,. Haitnure mmuny otpeska CCy eciiu BB = 15 emu AB;: C1B; = 3:1

2. Jlanel mapamienbHble TpsiMble a U b. Uepe3 Touku A; u B; mpsmoil a mpoBeneHbI JiBe
napajijieNibHbIe TIJIOCKOCTH, TMEepeceKaronue npsMyr B Toukax A, u Bp. Halimute AsB»,
ecna A1B1=10 cm.

3. Touka A IeXHT B IUIOCKOCTH, TOuka B - Ha paccrosHum 12,5 M OT 3TOH IUIOCKOCTH.
Haiigute paccTosiHuE OT INIOCKOCTH 10 TOUKKM M, nensien otpe3ok AB B oTHomeHun AM
:MB =2:3.

4. Kako#l JJIMHBI HY)KHO B35ITh IEPEKIIAIUHY, YTOOBI €€ MOKHO ObLIO MOJIOKHU KOHLIAMH
Ha JIBE€ BEPTUKAJIBHBIE OMOPHI BHICOT 4 M U 8 M, ITOCTaBJICHHBIC HA

paccTostHuu 3 M OAHa OT APYrou?
5. U3 TOYKHM K MJIOCKOCTH MPOBEJICHBI JIBE€ HAKJIOHHBIC, OJIHA U3 KOTOPHIX HA 6 CM JIMHHEE
npyroii. [Ipoexkunn HaKIOHHBIX paBHbI 17 ¢cM u 7 cMm. Halinure HakJIOHHBIE.
Pa3nen. OCHOBBI TPUTOHOMETPHH.
Koumponsnan paboma Ne 4
Bapmuanr 1
1. Ompenenuts 3HaKU GYHKIHIL: sin 2900; cos 1070; tg 250°,

2. Haiitu 3Ha4eHus APyrux TPEeX OCHOBHBIX TPUTOHOMETpHUECKUX (PyHKIMH, ecnu sino=-0,6;
n<a<3m/2

2c0s° a *tga
cos’a—sin?a

c0s 15%+c0530%—sin15%+sin30°0
sin 609+c0s15%—c0s60%+sin159

=192c

3. JloKaXuTe TOXKIECTBO: a)

0)

sin7a+sin3a
4. VYmopocture: ——————
cos7a+cos3a

sin( 7 — a) *sin( —«)

5. VYmpocrtute BeIpa)keHHE: 37
cos(? —a) *cos(-a)

Bapuanrt 2
1. Onpenenuts 31aku Gpyukumii: sin 205%; cos 3007 tg 165°.

2. Haiitu 3HaYeHUs APYTHX TPEX OCHOBHBIX TPUTOHOMETPUUYECKUX (DYHKIUH, €CIU COSO=-
3/4; n<a<3m/2
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cos?B—sin?f

2sin?Bxctgf *ta2f =1

3. JlokaXuTe TOXKIECTBO: a)

sin 75%+sin15°
— = =4/3
c0s159—cos759

6)

Sin2x*coSx+cos2x*sinx

4. VYupocrure: , ,
COS5X*C0S2X+SIin5x*sin2x

5. VYmpocTure BbIpaKeHHE: sin(-a) * ctg(-a)

cos(2z —a)* tg(% +a)

Pa3zpnen. @®ynkuuu u rpaguku.
Koumponvnasa paooma Ne 5.
Bapuant 1

1. M3o0pa3urte cxemaTnuecku rpaduk GyHKIUUA Y = COS X — 2

2. Pemmrte ypaBHEeHus: @) Sin G + g) = %

6) cos3x — V3 =10
B) sin x =0,3
3. Pemmre HepaBeHCTBO: COS X < %

4. PemuTe ypaBHeHus: a) tg?x + 3tgx —4 =10
Bapuant 2
1. H3o06pa3zute cxemarnuecku rpaduk GyHKIUUA Y =Sin X + 2
) x _ m _ V3
2. Pemmrte ypaBHEHUs: ) COS (; - 7) =
0) sin2x —v2=0
B) cosx = 0,4
3. Pemmre HepaBeHCTBO: Sinx > %

4. Pemmre ypaBHenus: a) ctgix — 4ctgx +3 =10
Koumponsnas paboma Ne 6.
Bapuanr 1

x2-9
1. Pemnte HEpaBEHCTBO: = < 0

2. Touka JBMKETCS TPAMOIMHEHHO 1O 3aKoHy x(t)=t% + 5. Haiinure ee cKOpOCTb B MOMEHT
BpeMeHH t=3c. (koopanHaTa X(t) u3mMepsieTcs B CaHTUMETpax, BpeMs t —B CeKyH1ax).

3. HanummTe ypaBHeHHe KacaTelbHOH K rpaduky dpynkuuu f(x)=x2 + 1 B Touke ¢ abcuccoit
xo = 1.

4. Uccnenyiite pynkuuio f(x)=3x2 — 6x u moctpoiiTe ee rpapuk.

Bapuanr 2

x%2-4
1. Pemnte HEpaBEHCTBO: s < 0

2. Touka JBUKeTCA NpAMOJIMHEHO 1o 3akoHy x(t)=2t? + 1. Haiinute ee cKOpocTh B MOMEHT
BpeMeHHU t=2c. (koopanHaTa X(t) u3mMepsieTcs B CaHTUMETpax, BpeMs t —B CeKyH1ax).
3. Hanmmure ypaBHeHHe KacaTelnbHOH k rpaduky dynkuum f(x)=x2 — 1 B Touke ¢ abcuuccoit
xo = —1.
4. Uccnenyiite pynxuuio f(x)=—3x? 4+ 6x u moctpoiite ee rpadux.
Pa3gesn. MHOrorpaHHUKH U KpYIJible TeJa.
Konumponsnas paboma Ne 7
Bapmnanr 1
1) Haiimure GokOBOe pedpO MPABUIILHON YETHIPEXYrONbHOM MHUPaMHIIbI, Y KOTOPOW CTOpOHA
OocHOBaHHMS 8 M, a BbIcoTa 10 M.
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2) B mpsaMoyroipHOM NapajuleieluIeae CTOPOHbI OCHOBaHUS 5 M, 12 M, a JuaroHaib
HAaKJIOHEHA K MJIOCKOCTU OCHOBaHus noj yriioM 30°. Haliiure: ero BbICOTY

3) Ilo cropone ocHOoBaHUs 3 ¢cM U OOKOBOMY peOpy 6 CM, HaiiuTe JAMAroHalb MPABUILHON
YEThIPEXYT OJIbHON MPU3MBI.

Bapuant

1) Haiigute nuaroHai b MPSMOYTOJBHOIO MapajuieseuIe/a, eCld CTOPOHBI €ro OCHOBaHHS 3
cM, 4 cMm, a BeicoTta 10 cMm.

2) B mpaBuibHOM YETHIPEXYTOJIBHOM MUPaMK/IE CO CTOPOHOM OCHOBaHUS 8 M, OOKOBast rpaHb
HAKJIOHEHA K IUIOCKOCTH OCHOBaHMsI o yriaoM 60°. Haiinure BpIcOTY mMpamMuIbL.

3) OcHoBaHKe TPSMOrO MapauieNeune/ia - MPSIMOYrOJBHUK CO CTOpOHaMH 8 cM, 6 CM.
Bericora paBHa 9 cM. Beiuncnure quaronalis napasuienenunesia.

Koumponvnasa paooma Ne 8

Bapuanr 1

1) B mwmHzape pazmyca S cM MPOBEICHO MAPaTIEIBHOS OCH CCYCHHE, OTCTOSIILICE OT Hee Ha PACCTOSIHAM 3 CM.
Haiimre BBICOTY LUUTHHPA, €CITH TLIOMAIh YKA3aHHOTO CEYCHHs paBHa 64 cm

2) OOpasyromasi KOHyca paBHa 8 CM, Yroj IpH BEpIIMHE OCEBOTo ceueHus paBeH 60". Haiimure
JIMaMeTp OCHOBAaHUS KOHYCA.

3) Iap mepecedy€H MIOCKOCTHbIO HAa PaccTOSIHMM § cM OT LeHTpa. [lmomane ceyenus pasHa 36
cM?. Haiiznre panuyc ¥ quaMeTp Liapa.

Bapuanr 2

1) B mumHape ¢ BbICOTOM 6 cM MPOBE/IEHO Napa/UIe/IbHOE OCH CEUEHHE, OTCTAROLIeE OT Hee Ha PacCTOsIHUE 4 CM.
Haif/iTe pazityC [IAMHIPA, €CITH TUIOAAh YKa3aHHOTO CEUCHHS PaBHa 36 CM’,

2) Haiinure 00pa3yronryro KOHyca, AMaMeTp OCHOBAHHMSI KOTOPOTO PaBeH 4 CM, a YroJl MPH BEPILIMHE OCEBOIO
cedeHus paBeH 90°.

3) Ulap paanycom 5 cM mepeceu€H IIOCKOCThIO Ha PacCTOSHUM 3 cM OT IieHTpa. Haimure
IUIOIAb CEYEHHUS.

Koumponvnan paboma Ne 9

Bapuant 1

1) Tlo cropone ocHoBaHUS 3 ¢cM U OOKOBOMY peOpy 6 cM, HalauTe OOKOBYIO MOBEPXHOCTh M
00beM NPaBUIbHOM YETHIPEXYTOIBHOM MTPU3MBI.

2) OcHOBaHHEM MUPAMUJIBI CITY)KUT MPSMOYTOJIBHBINA TPEYTOJIbHUK ¢ KateTamu 12 cMm u 16 cM.
Kaxnoe 60xkoBoe pedpo nmupamMuibl HAKJIOHEHO K IJIOCKOCTH €€ OCHOBaHUs Mo yrioM 60°.
Haiimute 06beM mupamubl.

3) OO6pa3syroiasi KOHyca paBHa 8 ¢M, yroJ Ipu BepIIHHE 0CEBOro ceueHust paBeH 60°. Haiimire
00BEM KOHYCA U €ro OOKOBYIO TOBEPXHOCTD.

4) Haiiaure miomap MOBEPXHOCTH U 00BEM II1apa C TUAMETPOM 4 CM.

5) TIpsMOYroibHHK C O CTOPOHaMH 3cM M 4 CM BpaIlacTCs BOKPYr Ooibliieii cropoHbl. Haiimwre
IUIOLIA/Tb MOJTHOM MOBEPXHOCTH M 00BEM MOTyYEHHOT'O TeJla BPaIlleH .

Bapuanr 2

1) OcHoBaHHe TPSAMOro Mapajvieenue/a - napauieiorpaMM cO CTOpOHaMH 8 cM, 32 c¢M |
octpeiM yTiioM 60°. Bricota paBHa 9 cM. Bprunciure OOKOBYIO MOBEPXHOCTh M 00BEM
napasuiesenumnena.

2) OcHoBaHHEM MHUPaMHIbI CIYKUT TPEYTOIBHUK CO CTOPOHaMH 5 cM, 12 cm, 13 cm. Kaxnoe
00KOBOE PeOPO MUPaMUIBI HAKIIOHEHO K TUIOCKOCTH €€ OCHOBaHMsI Mo yriioM 45°. Haiinure
00BeM MTUPAMUJIBL.

3) Haiimure 06beM 1 GOKOBYIO MOBEPXHOCTH KOHYCA, HAMETP OCHOBAHKS KOTOPOIO paBeH 4 CM, a yroj
TIpY BEPILMHE OCEBOIO cedeHns paBeH 90°.

4) Haiiaure miommaas OBEPXHOCTH M 00BEM I11apa ¢ THaMETPoOM 6 CM

5) IlpsMoyroipHHK ¢ O cTopoHaMH 4 CM M 5 CM Bpamiaercsi BOKpYr MeHbIlell croponsl. Haiimre
TUIOLA/Ib TIOJTHOM MOBEPXHOCTH U 00BEM TOTYYEHHOTO Teja BPAIICHHS.

Pasznen. Hayaia MaTreMaTH4eCKOI0 aHAIHM3A.
Konumponvnasa paooma Nel(
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Bapmuanr 1
1. Haiigute mpon3BoHYIO (DYHKITHIA: a) f(x)=5x*+3x + 7

6) f(x)=ix—2\/§+ 7
B) f(x) = (4x — 1)3

r) f(x)=+(2x3 + 3

2. Haiinure 3Havuenue nmpousBoaHoi ¢pyHkuu: f(x) = 3cos2x, mpu X:g

. . 1+4x
3. Haiimure 3Hauenue npou3BogHoM GpyHkiuu: f(x) = Ty IPH x=1; x=0

Bapuanr 2
1. HaiiguTe mpon3BOIHYIO (DYHKITHIA: a) f(x) =7x% — 2x + 10

6) f(x) == + 4V/x — 4
B) f(x) = (3x — 2)*

r) fx)=4(x3 -1

2. Haiinmute 3Ha4eHne npou3BogHoN GpyHkiun f(x) = 2sin3x, npu x=g

3. Haiinute 3HaueHne npou3BoaHoN QpyHKImn f(x) = %, npu x=1 ; X=0
Pa3pnen. UuTerpas u ero npuMeHeHue.
Koumponvnasa paooma Ne 11
Bapuanr 1
1) Beruncnure uHTErpa:
a) [ (4x® — x + 5)dx

1 dx
b) f—Z x_4 dx
2) M dpyskuun f(x) = 3sin(x) HaiiauTe mepBooOpasHyio, rpaduK KOTOPOH MPOXOIUT Yepes
TOYKY A(g; 2).
3) Beruncnure, npeaBapuTeIbHO ClIEIaB PUCYHOK, ILIOMAlb (UTYPhI, OTPAaHUYCHHON JINHUSIMHU:
y=x% y=0;, x=1; x=2
y = 2c0sX; X= %; x=0; y=0
Bapuanr 2
1) Beruncnute unrerpai:
a) /(3% + x — 4)dx

2 dx
b) f_ 1 ; dx
2) Hns dpyuxun f(x) = 2cos(x) HaiiauTe mepBooOpasHyro, rpaguk KOTOPOH MPOXOJUT depes3
Touky A(m;1).
3) Beruucnure, npeBapuTENbHO CIETaB PUCYHOK, IUIOMAAb (GUTYPHI, OTPAHUYECHHON JTHHUSMU:
y=2x? x=1, x=3; y=0
y =2sinx; x=0; Xx= %; y=0
Pa3nen. YpaBHeHHs U HEPaBEHCTBA.
Konmponsnas paboma Ne 12
Bapmuanr 1
1. Pemure ypaBHenus: a) 32*71 = 81

0) 4**t1 — 2+ 4*"1 =56
B)3%¥ —-3¥-72=0
2. Pemute HepaBeHCTBA:
a) ()* < 4
6) 0,62x°+4x > 1.

3x+y =9

3.Pemute cuctemy ypaBHEHUS: {2 x42y-4 _ 1
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Bapuanr 2
1. Pemure ypaBHenus: a) 53%1 = 125
6) 3**t1 —2x3¥"1 =21
B) 52 — 65 +5=0
2. Pemnte HepaBeHCTBA:
a)3* > é

6) 2,1%°+7% < 1,

6*tY = 36
3x+4y+1 =1

Hmozo6an konmponvnasn paboma
BapuanTt 1

3. Pemute cucremy ypaBHEHUS: {

2
xX“—4
1.Pemute HepaBeHcTBO: —— < 0
2x+1 .

2. Pemwte ypapHenus: 2717% = o

3. Pemnte ypaBHenus:cos(2m — x) + sin (g + x) =42

4. Haitnute npoussoanyio Gpynkuuu: f(x) = e* = (x% + 1).
5. Haiinure 00beM Tela, MOIYy4EeHHOE NPU BPALICHUH MPSIMOYTOJIbHUKA cO cTopoHamMu 6 cM u 10
CM BOKPYT OOJIbIICH CTOPOHBI.
6. CocraBbTe ypaBHEHHUE KacaTeldbHOW K rpaduky ¢yHKuuuy = sin(x) B Touke ¢ abcuuccoi
xo =Tr.
Bapuant 2

242x-3
1.Pemnte HepaBeHCTBO: % >0
2. Pemure ypaBuenus: logys(2 —x) > —1
3. Pemure ypaBHenusi: sin(x)+ sin(mr + x) — cos(g +x)=1
4. Haitmute yrioBod kK03(h(HUIMEHT KacaTeabHOM, MpoBeaeHHOW K rpaduky dyHkuuu f(x) =
3x3 4+ 2x — 5 B ero Touke ¢ abcumccoii  x=2.
5. B npaBuiibHO# TpeyrosnbHON nupamuie 6okoBoe pedpo paBHo 10 cM, a cTopoHa ocHoBaHMs 12
cM. Haiimute 0o0beM nupamuibl.

6. CocTaBbTe ypaBHEHHE KacaTelbHOH K TpaduKy pyHKImmMY = /X B Touke ¢ abcruccoit xo = 4

OHCHO‘IHOC CpeaACTBO — TBOPYECKOE 3alaHHE
le/IMepHaﬂ TEMAaTUKA AJH BBINNOJHEHUA TBOPYECCKHUX 3agaHui

«Tpuronomerpuyeckue GyHKIHI»

«Tpuronomerpuueckne pyHKINN YUCIOBOIO apryMEHTa»
«DOopMyIIBI TPUTOHOMETPUM

«Tpuronomerpuyeckuii Kpyr»

«['paduku TpUroHOMETpUUECKUX (YHKITHID
«ApKPYHKIUN»

«TpuronoMerpuyecKkre HEpaBEHCTBA
«Tpuronomerprnyeckne CUCTEMBbI HEPABEHCTBY

«Pemienne TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTBY»
«Tpuronomerpuyeckne ypaBHEHU

«['padpuxu pyHKIIHI

«["eomerpuueckuit 1 GU3NYECKHI CMBICI TPOU3BOIHOM»
«Bo3pacranue 1 yobiBaHue GyHKITII

«DKCTPEMYMBI () YHKIIUI

«HMccnenoBanue pyHKIUHM ¢ TOMOIIBIO IPOU3BOTHON M TOCTPOEHUIO IPah)UKOB»
«IIpumeHeHne IpoOU3BOAHON B €CTECTBO3ZHAHUI

LCoNoOA~RWNE

e e T N
Sk wddEO
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«IIpumMeHeHne POU3BOAHON JIsl pELIEHMS 3a7a4 B €CTECTBO3ZHAHUN»
«uTerpam»

«BplunciieHne Ioma M KpUBOJIMHENHON Tpareuuy CriocoO0M JIEBBIX NMPSMOYTOJIbHUKOBY
«Meron nmpaBbIX NPAMOYTOJIBHUKOB)

«[Ipumenenue nepBooOPa3HOM K BHIYUCICHUIO TUIOMIAACH GUTYp»
«OrnpeneneHue CTENEHN ¢ HaTypaJIbHbIM ITOKA3aTeIeM»
«CTeneHu ¢ LeNnbIM IoKa3aTeIeM»

«CreneHHast QyHKIMS»

«YMHOKEHHE CTEIECHEN»

«JleneHue creneHem»

«Bo3BeneHMe cTENEHN B CTENIEHB)»

«IToBTOpenue no teme «CreneHHas QyHKIMD»

«[lokazaTenpHast pyHKIMS, €€ CBOMCTBA U rpadux»
«Jlorapudmudeckas GyHKIUDY

«Jlorapudm u ero cBoicTBa»

«JIorapudmbr»

«AKCHOMBI CTEPEOMETPUM

«CnencTBus U3 akCHOM»

«Pemrenue 3a1a4 Ha IPUMEHEHUE AKCOM CTEPEOMETPUU U CIEACTBUSI U3 HUX»
«[TapannenbHble NpsMbIE»

«IlepneHANKYISIPHOCTD IPSIMBIX)

«[TapannenbHOCTh ¥ NEPIEHAUKYISIPHOCTD NIPSAMBIX»
«CKpelyBaroIuecs IpsiMble»

«YT0J1 MEXY IPAMBIMID)

«IIpu3HaKy nmapanesabHOCTH MPSMBIX»

«B3anMHO€E pacrnosokeHue NpsMoN U IIIOCKOCTH.

IIpu3Hak napayienbHOCTH

IPSIMON U TUIOCKOCTH

«YcTHBIE 3a/1aHUS IO CTEPEOMETPUN

«B3anMHO€E pacnosoKeHue NpsAMO U IIIOCKOCTH.

IIpu3Hak NepneHuKyIIPHOCTH IPSIMOU U ITIOCKOCTH
«MHOTOrpaHHUKI

«MHOTOrpaHHUKHU B apXUTEKTypeE»

«O0beM NPSMOYTOJILHOTO MapajiesIenuIe /12

«IIpaBubHBIE MHOTOTPAaHHUKI

«IIpaBubHBIE BBIMYKJIBIE MHOTOIPAHHUKH»

«B Mupe npuszm»

«IlocTpoenune ceueHNi1 MHOTOIPaHHUKOBY»

«Tena BpameHus»

«IlonsATHE MIMHIPA»

«OrnpeneneHue KOHyca»

«Y CEUEHHBIN KOHYC»

«Cdoepa u map»

«O0beMbl MHOTOI'PAaHHHKOB)

«Tena Bpamienus»

«Bpruncienne 00beMOB reOMETPUUECKUX TN € TIOMOLIBIO OMPEEIEHHOI0 MHTErpaia
«Pemenue 3a1a4 Ha HaXOKJeHUE 0OOBEMOB TEJ BpaILlCHHS»
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IIpomeskyToUHAsA aTTecTAMS 00YYAIOIIHXCS
OueHovHOe cpeACTBO — IK3aMeH

IIpumepHBbIii IepeYeHb BONPOCOB /ISl IK3aMeHa
1. TlousTue MHOXECTBa. DIEeMEHTHI MHOXeCTBA. KOHEeUHbIe 1 O€CKOHEUHbIE MHOXKECTBA.
2. Crnoco0bl 3a1anust MHOXKeECTB. [Ipumeps! 3aannii u3 y4eOHUKOB MaTeMaTUKH [T Ha4albHbIX
KJIACCOB, MpPH BBIMOJIHEHUU KOTOPBIX OCYIIECTBISETCS MEPEX0J OT OJHOro crocofa 3aJaHus
MHOXECTBA K IPYyromy.
3. llonarue noamHoxxkectBa. CBsi3p JAHHOTO MOHATHUA C MOHSTUSAMM LEJIOTO W YacTU B
Ha4yaJIbHOM Kypce MaTEMaTUKH.
4. llepecekaromuecs ¥ HE IEPECEKAIOLINECS] MHOXKECTBA.
5. IlepecedyeHne MHOKECTB: ONpPEAEIEHUS, IPUMEPDI, YACTHBIE CIIyYau.
6. OObeauHEHNE MHOXKECTB: ONPEICICHHS, TPUMEPHI, YACTHBIC CITyYaH.
7. KomMmyTaTMBHOCTH mepecedeHHs M OOBEIUHEHHS MHOKECTB. MiumrocTpanus OHOTO U3
CBOICTB IIPH MTIOMOIIY KPyTroB Didjiepa.
8. AcconuaTUBHOCTh TMepecedeHusi U OOBEAMHEHHMs MHOXKecTB. MimocTpanusi OJHOTO U3
CBOMCTB IIPU NTOMOILK KPyroB Jiliiepa.
9. JIuctpuOyTHBHOCThH IEpPECEUEHUs] OTHOCHTEIHHO OOBEAMHEHHUS MHOKeCTB. Wiumroctparus
3TOrO CBOICTBa IpPH IOMOILIY KPYroB Dilnepa.
10. uctpuOyTHBHOCTH OOBEIMHEHHS] OTHOCHUTEIIFHO TEpEceYeHHs MHOXKeCTB. WiumocTparus
3TOrO CBOICTBa IpPH IOMOILIY KPYroB Dilsepa.
11. BblunTaHue MHOXKECTB: ONpEEIIeHUE, TpUMepbl. HacTHbIE Cllydyan BEIUMTAHUS MHOYKECTB.
12. CsoiicTBa BeiunTanus. MmocTpanus 3Toro cBOMCTBA MpY MOMOIIH KpyroB Dijepa.
13. Tlonsitue pazOueHnss MHOXeCTBa Ha Kiacchl. [IpuMeps! kitaccupukalum MHOKECTB.
14. JlexapTOBO MpOU3BEICHUE MHOXKECTB: OIPE/IeJICHHIE, TPHUMEPHI.
15. CgoiicTBa JexapToBa MPOU3BENCHUS MHOXECTB. MIUIocTpanus OJHOTO M3 HHUX Ha
KOHKPETHOM IIpUMEDE.
16. TloHsATHE COOTBETCTBUS MEXKIY dJIEMEHTAMH JIBYX MHOXECTB: OIpeIeIeHIE, TPUMEPHI.
17. CootBeTcTBHE 00pAaTHOE JAHHOMY: ONpe/eICHUE, TPUMEPHI.
18. B3auMHO OJHO3HAYHBIE COOTBETCTBHSI: OIpeneNeHue, mpuMepsl. [IoHITHE PAaBHOMOIIHBIX U
PaBHOUYNCJIEHHBIX MHOYKECTB.
19. IloHsATHE OTHOIIEHUS HA MHOXECTBE: OIpeIelIeHUE, TPUMEPBI.
20. CaoiicTBO pehIeKCUBHOCTH OTHOILIEHUH HAa MHOKECTBE: ONpeieeHne, IPUMEpHI.
21. CBOHCTBO CUMMETPUYHOCTH OTHOIIEHUI Ha MHOXKECTBE: OIpeesieHHe, IPUMEPHI.
22. CBOMCTBO aHTHCUMMETPUYHOCTH OTHOIIEHUI Ha MHOXKECTBE: ONpEAETICHHUE, IPUMEPHI.
23. CBOHMCTBO TPaH3UTHBHOCTH OTHOIIECHHI HAa MHOKECTBE: OTIPE/ICICHNE, TPHMEPHI.
24. OTHONICHWE SKBWBAJICHTHOCTH: OTMpeseiieHne, mnpuMepbl. OCHOBHOE CBOWMCTBO JaHHOTO
OTHOILIECHHUS.
25. OTHoUIeHHE TOpPsIIKa: oTpeesieHne, mpuMepbl. OCHOBHOE CBOMCTBO TAHHOTO OTHOIICHUSI.
26. OTpe3oK HaTypaJbHOTO MHOKECTBA, CUET, IPaBUJIa CUETA.
27. TeopeTUKO-MHOKECTBEHHBIH CMBICI HATYPaJIbHOTO YHCIIA U HYJIS: ONpeieNIeHUe, TPUMEpHI.
28. TeopeTUKO-MHOKECTBEHHBIM CMBICI OTHOIIEHUS «MEHbIIe» («OoJblle») Ha MHOMXKECTBE
LIEJIBIX HEOTPULIATENIBHBIX YHCEN: ONIPEAEICHUE, TPUMEPHI.
29. TeopeTHKO-MHOKECTBEHHBI  CMBICIT ~ CIOKEHHsI  IENBIX  HEOTPHUIATENBbHBIX  YHCEN:
ornpezeNieHus, IPUMepbl, YaCTHbIE CITyYaH.
30. TeopeTHKO-MHOKECTBEHHBIH CMBICII  BBIUMTAHHUSA [EJIBIX HEOTPHUIATENBHBIX  YHCEN:
ornpezeNieHus1, IPUMepbl, YaCTHbIE CITy4aH.
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31. TeopeTHKo-MHOKECTBEHHBIA CMBICIT OTHOIIICHHS «MEHBIIIE Ha» («OO0JIbIIIEe Ha») HA MHOXKECTBE
HCJIBIX HCOTPHUIATCIBHBIX YUCCII: OMPCACIICHUC, IPUMCPLIL.

32 TeOpeTI/IKO-MHO)KeCTBeHHbe/'I CMBICJI YMHOXKCHHA eJIbIX HCOTPUIATCIIbHBIX qUuce:
OonpeaciiCHud, IpUMEPbI, YaCTHBIC CIIydaH.

33. TeopeTHko-MHOKECTBEHHBIN CMBICT JICJICHUS 110 COACPIKAHUIO: ONIPEICIICHUS, IPHMEPHI.

34. TeopeTHKO-MHOXECTBEHHBIN CMBICT JICJICHUS] HA PABHBIC YaCTH: ONIPEICIICHUS, IPHMEPHI.

35. TeopeTHKO-MHOKECTBEHHBIN CMBICII OTHOIICHUSI «MEHBIIE B» («OOJbIlE B») Ha MHOKECTBE
IENIBIX HEOTPUIATEIIbHBIX YHCEII: ONPEICICHUE, IPUMEPHI.



