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1. HaumMeHoBaHHe AUCIUIIJIMHBI BHZ Marematuka: anre6pa M Hadajla MaTEMATUYCCKOI'0 aHajin3a, recOMCTpPHUs.
2. Hepeqenb KOMIIeTEeHIU ¢ YKa3aHHuEM 3TaloB UuxX (l)OpMI/IpOBaHI/IH B IIpouecce 0CBOCHUSA TUCHUIIINHBI

HaumeHoBaHue TPYAOBOIO HaumenoBanue ITo3TanHbie pe3yabTaThl OueHovHbIe
aecTBUs KOMIIETEeHIIUHU OCBOEHUS TUCHMILINHBI (POXO0KIECHHUS NPAKTHUKH) cpeacrsa
Oo0pa3oBaTeibHbIE Pe3YJbTATHI CPEHEro 001ero 00pa3oBaHus
JInuHocTHBIE 00pa30BaTe/IbHbIE Pe3yJabTaThl

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPak1aHCKON UICHTUYHOCTH, 3HaTh: HCTOPUIO MHOTOHALIMOHAJILHOTO Hapoja Poccun,
[IaTPUOTHU3MA, YBAXKEHUS K CBOEMY HapOy, YyBCTBA rOCyJapCTBEHHbBIE CUMBOJIBI (Tep0, (iar, rumH),
OTBETCTBEHHOCTH niepe PoauHoMi, rop10cTH 3a CBOM Kpaid, CBOIO KOHCTUTYIIMOHHBIE TpaBa U 00S3aHHOCTH, TPAIUIIUOHHBIE
Ponuny, nponuioe u HacTOAIEE MHOTOHALMOHAIBHOTO HApoaa HallMOHAJIbHBIE U O0IIeYeI0BEYECKUE [IECHHOCTH, LIEHHOCTH
Poccun, yBaxkeHust Tocy1apCcTBEHHBIX CUMBOJIOB (rep0, ¢uiar, TMMH) | 3I0pPOBOTO M 0€30MacHOT0 00pa3a )KHU3HH, OCOOCHHOCTH BIIMSIHUS
(OPJI-1); COIMAIbHO-9KOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE MPUPOTHON
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINU KaK aKTUBHOTO U U COLIMAIbHOM Cpeibl; LICHHOCTU CEMEUHOM KU3HU.
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOI0 OOIIECTBA, OCO3HAIOIIETO CBOM | YMeTh: MPOSIBIIATH IPaXTaHCKYIO MTO3UIUIO KaK aKTUBHOTO U
KOHCTHUTYIIMOHHBIE MPaBa M 0053aHHOCTH, YBAXKAIOIIETO 3aKOH U OTBETCTBEHHOTO YJIEHa POCCUNUCKOT0O 00IIECTBa, MTPUMEHSTh
IIPABOIOPAIOK, 00JIaJAIOIIET0 YyBCTBOM COOCTBEHHOTO KOHCTHUTYLIMOHHBIE TIPaBa M 00SI3aHHOCTH, BECTU ce0sl B
JIOCTOMHCTBA, 0CO3HaHHO npuHuMaroriero (OPJI-2); COOTBETCTBHUU C 3aKOHOM U IPABOMOPSIAKOM, BECTH JUAJIOT C
TOTOBHOCTH K cityskeHuto OtedectBy, ero 3amute(OPJI-3); JIPYTUMH JIFOJIBMH, TOCTUTaTh B HEM B3aWMOITIOHUMAaHUS, HAXOIUTh KonTtponbHas
c(OPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOLIETO o01mye eau U COTPYAHNYATh JJIS UX JTOCTHKEHHUS. pabora,
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOM Baaners (HaBbIKAMU U/WJIN ONBITOM /IEATEIbHOCTH): TBOPYECKOE
IIPAKTUKHU, OCHOBAaHHOI'0 HA THAJIOre KYJbTYP, a TAK)KE Pa3JIMYHBIX HaBBIKaMM BEJECHHUS AUAOra ¢ IpyruMHu JIKOIbMH, HaBBIKAMU 3a7aHue

¢dbop™M 00IIECTBEHHOTO CO3HAHHS, OCO3HAHUE CBOETO MECTa B
noNUKynbTypHOM Mupe (OPJI-4);

c(OPMHPOBAHHOCTH OCHOB CAMOPa3BUTHS U CAMOBOCIIUTAHHS B
COOTBETCTBUH € O0IIEYEIOBEYECKUMH LIEHHOCTSIMU U HJleaJIaMU
TPaXXTaHCKOTO OOIIECTBA; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITENIbHOU, TBOPUECKON U OTBETCTBEHHOM JI€ATEILHOCTH
(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/ZIHUYECTBA CO CBEPCTHUKAMH, IE€THMH MJIAJIIIETO BO3PACTa,
B3pOCIBIMU B 00pa3oBaTeIbHOM, 00IIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEA0BATENbCKOM, IPOEKTHOM U APYTUX BUJIAX EATEIBHOCTH,
HaBBIKAMHU 3/J0POBOTO U 6e30macHoOro obpasa >xu3Hu, Bragers
OIIBITOM JE€ATCIBHOCTH I10 (1)1/[3PI‘—I€CKOMY
CaMOCOBEPILIEHCTBOBAHHIO, CIOPTHUBHO-03/I0POBUTEIILHOM
JCATCIIBHOCTH, HaBBIKaMH 6epe>I<H0r0, OTBE€TCTBEHHOI'O 1
KOMIIETEHTHOI'O OTHOIICHUS K (PU3UUYECKOMY M NICUXOJIOTHIECKOMY
3JI0POBBIO, TPHOOPETEHHE OIBITA SKOJIOTO-HAIIPABICHHOMN
JeSITebHOCTH.




c(hOpMUPOBAHHOCTh HABBIKOB COTPYITHUYECTBA CO CBEPCTHUKAMU,
JIeTbMHU MIIQJIILIETO BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOMH,
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 00pa30BaHUIO, B TOM UHCIIE
camMo00pa30BaHMIO, HA TPOTSHKCHUH BCEH KU3HH; CO3HATEIHHOE
OTHOIICHHE K HEMIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO
YCHEIHON MPo¢deCCHOHAIBHOM U 00IIECTBEHHOM JeATEIbHOCTH
(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 (HPU3HMUECKOM
CaMOCOBEPILIEHCTBOBAHUH, 3aHATHSIX CIIOPTUBHO-03/10pPOBUTEIBHOMN
NeSITeTIbHOCTBIO, HETPUATHE BPEIHBIX MMPUBBIYEK: KYPEHUS,
yrnotpebieHust ankorosi, Hapkotukos (OPJI-11);
c(OPMHPOBAHHOCTH OEPEKHOTO, OTBETCTBEHHOTO U KOMITETEHTHOTO
OTHOIIEHUS K (PU3NYECKOMY U IICUXO0JIOTMYECKOMY 3/10pPOBbIO, 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 podsiem (OPJI-13);

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

c(OPMHPOBAHHOCTh OTBETCTBEHHOI'0 OTHOIIEHUS K CO3aHUIO




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

MeTanpeamMeTHbI

e o0pa3oBaTeibHbIE Pe3yJIbTAThI

YMEHHE CAMOCTOSTEIFHO ONPEACTATh IeNN ACSITeIbHOCTH U
COCTABJIATH TUIAHBI JICATEIIEHOCTH; CAMOCTOSTEIILHO OCYIIECTBIISTh,
KOHTPOJIMPOBATH U KOPPEKTUPOBATH JESATEILHOCTD; HCIIOIH30BATh
BCE BO3MOJXKHBIC PECYPCHI ISl IOCTHIKEHHSI TOCTABJICHHBIX LIEJIeH U
peaM3aIyy IJIaHOB e TeIbHOCTH; BRIOMPATh YCIICIIHBIE CTPATETHH
B pa3nuyHbix cutyanusx (OPM - 1);

YMEHHE MTPOTYKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IMPOIIECCE
COBMECTHOH JICATEIILHOCTH, YYUTHIBATH IMO3UIIMH APYTHX
YYaCTHUKOB JCSITEILHOCTH, 3PPEKTUBHO pa3peniath KOHMOINKTHI
(OPM - 2);

BJIaJICHUE HABbIKAMHU ITO3HABATEIHLHOM, Y4€OHO-UCCIIEI0BATENbCKOM
U MPOCKTHOM JIeSITeIbHOCTH, HABBIKAMH Pa3pelieHus Ipo0ieM;
CIIOCOOHOCTH ¥l TOTOBHOCTH K CAMOCTOSITEITbHOMY TIOUCKY METOJIOB
peleHus: MPaKTUYECKUX 3aa4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
no3Hauus (OPM - 3);

TOTOBHOCTb U CIOCOOHOCTH K CAMOCTOSTENbHOM HH(OPMAIIMOHHO-
MO3HABATEIILHON JIeATEIHbHOCTH, BKITIOYAsi YMEHHE OPHEHTUPOBATHCS
B PA3IMYHBIX UICTOYHHKAX WH(OPMALIUU, KPUTHUECKU OIICHUBATh U
UHTEPIPETHPOBATH HH(DOPMAIIHIO, ITOTYIaEMYIO U3 PA3THUHBIX
uctouHuKoB (OPM - 4);

YMEHHE HCIOJIb30BaTh CPEJICTBA MH(POPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX TexHonoruii (nanee — UKT) B petenun
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H OPTaHU3AIMOHHBIX 33]1a9 C
coOnrofeHreM TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
TUTHEHBI, PeCypcocOepeKeHHsI, TPABOBBIX M ATUYCCKUX HOPM, HOPM
uHpopmanuonnoi 6ezonacHoct (OPM - 5);

YMEHHE OTPE/IC/IATh Ha3HaUCHUE U DYHKIIUN PA3IMIHBIX
COLMAIbHBIX HHCTUTYTOB (OPM - 6);

3HaTh: pecypcChl AJs TOCTUKESHUS TIOCTABJICHHBIX LEJEH, CIOCOObI
pelieHrs KOHMINKTHI cpeicTBa MHGOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUNA SPTOHOMUKU, TEXHUKU
0€30MMacHOCTH, THTUEHBI, pecypcocOepekeHUs, TPABOBLIX U
ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM OE30TTaCHOCTH
coOnroeHreM TpeOoBaHUI SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH,
TUTHEHBI, PECypcocOepeKeHus1, TPABOBBIX U ATUYECKUX HOPM,
HOpM HMH(OPMALIMOHHON 0€30MaCHOCTH ONPEENIATh Ha3HAYCHHE U
(GYHKIIUY pa3InIHBIX COIMATBHBIX HHCTHTYTOB SI3BIKOBBIMU
CpeacTBaMu

YMeTb: onpeaesnsaTh Helu ASSITEIbHOCTA U COCTABIIATh TJIaHbI
JEeSTeNIbHOCTH; CAMOCTOSTEIHHO OCYIIECTBISATH, KOHTPOIUPOBATH
1 KOPPEKTUPOBATH JACSITEIBHOCTD MPOAYKTUBHO OOIIATHCS U
B3aMMO/ICIICTBOBATH B MTPOLIECCE COBMECTHOU JIE€ATEIBHOCTH,

a3 dexTuBHO paszpemars KOHGIUKTH OPUEHTUPOBATHCS B
Pa3IMYHBIX UCTOYHUKAX UH(DOPMALINH, KPUTHIECKH OIIEHUBATh U
WHTEPIPETUPOBATH UHPOPMAIIUIO ONIPEICIISITh HA3HAYCHUE U
(YHKITUHU pa3NTUYHBIX COITMATBHBIX HHCTUTYTOB CAMOCTOSITEIEHO
OIICHUBATh U MIPUHUMATh PEIICHUS, ONIPEACISIONINE CTPATETHIO
MOBEJICHUS, C YUETOM TPAXKIAHCKUX U HPABCTBEHHBIX LICHHOCTEN
YMEHHE SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3pEHHS,
Baaners (HaBbIKAMY U/WJIH ONIBITOM JAeSITEJIbHOCTH):
MMO3HABATEIHHOU, Y4€OHO-UCCIIEIOBATEIHCKON 1 TPOCKTHOM
JeSTeIbHOCTH, HAaBBIKAMU pa3pelieHus npooiem;
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUS MPAKTHIECKUX
3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B MO3HAHUSAM BIaJCHUE
SI3BIKOBBIMH CPEJICTBAMH BJIAJICHUE HaBbIKAMU TTO3HABATEILHON
pednexcun

YMCHHUE CaMOCTOATCIIBHO OLICHUBATH U IPUHUMATDb PCIHICHU A,

Kontponbnas
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TBOPUYECKOE
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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] CBOETO 3HAHHS U HE3HAHUS,
HOBBIX ITO3HABATEIBHBIX 33/1a4 U CPeACTB Ux aocTwkenus (OPM -

9).

IIpenmeTHbie 00pa3oBaTe/ibHbIE Pe3YJbTAThI

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

2) chopMUpOBaHHOCTH MPECTABICHUN O MATEMAaTHYECKUX
MOHITHUSX KaK O BAKHEUITNX MaTEMAaTHUECKUX MOJIEIAX,

MO3BOJIAIONIUX OMUCHIBATH U U3YYaTh PAa3HbIC IPOUCCCHI U SABJICHUA:

NOHUMaHHE BO3MOXXHOCTH aKCHOMAaTHYECKOTO MTOCTPOEHUS
MaTEMaTUYECKUX TEOPH;

3) BlIaieHUe METOJIaMH JTOKa3aTeIbCTB U AITOPUTMOB PEILICHMS;
YMEHHUE UX TIPUMEHSTh, IIPOBOANTH JOKA3aTEIIbCTBEHHBIE
paccyKIeHHUs B X0/1€ PEIICHUs 3a/1a4;

4) BnageHNe CTaHJAPTHBIMU MIPUEMAMHU PEIICHUS PAIlHOHAIBHBIX U
UPPAIlMOHATIBHBIX, TOKA3aTeIbHBIX, CTETIEHHBIX,
TPUTOHOMETPHUYECKUX YPABHEHUH M HEPABEHCTB, UX CUCTEM;
UCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrPaMM, B TOM YHUCIIE
JUTSI TIOWCKA TIYTH PEIIeHHsI ¥ WIUTFOCTPAIIMY PEIICHUs] YPaBHEHUH U
HEpPaBEHCTB;

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; yTBEPXKICHUE, OTPULIAHUE YTBEPKACHUS, UCTUHHBIE U
JIO’)KHBIE YTBEPXKACHUS, IPUUNHA, CII€ACTBHE, YACTHBIN ciyyail
00I1IEero YTBEPKACHUS;

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

- aJITOPUTMBI PeoOpakeHNs YUCIOBBIX BBIPAXKEHNUN, COJIEPIKAIINX
CTETEeHH YHuce, 1100 KOPHU U3 Yucel, 0o orapudMel yrcesm,;
- 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;

- COOTHOIIIEHUE CXEMAaTHYECKOT0 U300pakeHus yIiia, BEeIHUNHA
KOTOpOTO BBhIpa)keHa B Tpaaycax;

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

- METOJIbl OKPYTJICHUS], TPUOIMKEHNSI U TPUKUIKH NIPH PEIICHUH
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CBOIcTBax; c(hOPMUPOBAHHOCTH YMEHUS paclo3HATh Ha YyepTexax,
MOJIEIISIX 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 CTATUCTUUECKUX
3aKOHOMEPHOCTSIX B pealIbHOM MHUPE, 00 OCHOBHBIX IMOHATHUSX
3JIEMEHTAapHOU TEOPUH BEPOATHOCTEH; YMEHUN HAXOUTh 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 YPaBHEHHUH U CHCTEM
YPaBHEHUI IIPU PEILIEHUHU HECIOKHBIX IPAKTUYECKUX 3a1a4;
- OTIpe/IeTICHHUs, TIOHSATHS U COOTHOILICHHUE (DYHKITHIA;

YMerh:

- UCIIOJIb30BaTh YMCIOBBIE MHOXECTBA HA KOOPAMHATHOU MPSIMOi
JUISL OIMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHUM;

- IPOBOAUTH JIOTHYECKUE PACCYKACHUS B CUTyaLUSAX
MOBCEIHEBHOMN JKU3HH;

- TIPOBOJUTH TOXKJIECTBEHHBIC MPEOOPa30BaHUS UPPALIMOHAIBHBIX,

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

TPUTOHOMETPUUYECKHE YPAaBHEHUS U HEPABEHCTBA,;

- pemarb CUCTEMbI YpaBHEHHH N3y4EeHHBIMU METOJIAMH;

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

- NPHUMEHATH amnmapaT MaTeMaTHMYeCKOro aHalu3a K pPELICeHUIO
3ajay;

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

®opma MpPoMeKYTOUHOM aTTecTanMu: DK3aMeH BO 2 CEMECTpe




3. Meroanuyeckue MaTepuaJibl, onpeaesilone Npoueaypbl oleHMBAHUS 3HAHUNA, YMEHUI,
HABBIKOB M (WJIHM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YKINHUX 3Tanbl (POPMHPOBAHUSA
KOMIIeTEeHLHM i

OneHka KayecTBa OCBOEHUS IPOrpaMMbl Kypca OCYILECTBISETCS MOCPEICTBOM TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH, MPOMEKYTOYHOH aTTECTAllMU 00YJaIOLIHXCS.

Texkymmii KOHTPOJb yCIeBaeMOCTH OOECIEeYMBAeT OLEHWBAHME XOJa OCBOCHUS
qucuuiuinHel.  ITpomexxyTouHass arrectanusoOecliedrBacT OLCHUBAHUE IIPOMEXYTOUHBIX U
OKOHYATEJIbHBIX PE3YJIbTATOB 00YUYEHHUS 110 IUCLHUIUINHE.

@opMBbl, CUCTEMBI OLICHMBAHMS, IMOPSIOK IPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu, a
TaK)Ke €€ NePUOJUYHOCTh YCTaHABIMBAIOTCS JIOKAJIbHBIMA HOPMAaTUBHBIMU aKTaMU OpPraHU3aLUH.

OIIeHO'lHLIe Cpeacrea TEKymero KOHTpoJIsd

KonTpoJsbHas padoTa - cpeicTBO IPOBEPKU YMEHUN MPUMEHSTH MMOJTYYCHHbIE 3HAHUS JJIs
pelleHus 3a1a4 ONpPeIeIEHHOT0 TUIa o TeMe Win pasaeny. KonTposibHas pabota — 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 npaBuiio, KOHTposibHas paboTa MpeAnoiaracT HaTuIue OMpeIeIeHHBIX OTBETOB.

Onucanue noka3sartejeil U KpUTepueB OLleHUBAHMS, LKA OLleHUBAHUS
(makcumym — 5 6ann08)

Kpurepun IMoka3zaresnu HIkana
OLICHUBAHMSA

PackpeiTre [Iman packpbIT B TOTHOM O0BEME B COOTBETCTBHH C | 2

NPEUIOKEHHOTO | TEeMAaTUKOM KOHTPOJILHON pabOThI

IUIaHa [Iman BBINIOJIHEH YacTWYHO, WIM HE B MOJHOM oObeme | 1
OTBEYAET TEMATHKE KOHTPOJILHOU PabOTHI
[Tman KOHTPONBHON pPabOTHl HE pPacKpbIT U He oTBedaeT | 0
TeMaTHhKe padoThI

3HaHue ITpu BBHIMONTHEHUN KOHTPOJILHOM paboThI MCIONIB30BaHbI U | 1

HCTOYHUKOB U IIPOaHAIN3UPOBAHBI COBPEMEHHBIE HCTOYHUKH,

JUTEPATYpPHI 10 COOTBETCTBYIOLINE TEMATUKE PAOOTHI

TeEME B xonme BbIMoONHEHUS  KOHTpoibHOW  paborel  He | O
HCIIOJIb30BaHBI JIUTEpaTypHbIE VCTOYHUKH,
COOTBETCTBYIOLINE TEMATUKE PAOOTHI

JlocToBepHOCTB [IpencraBnenHsle B paboTe Marepualibl COOTBETCTBYIOT | 1

IIPEJICTABICHHOIO | COBPEMEHHOW MpoOjeMaTuke U JOCTOBEPHBbI peaIbHOU

MaTepuaia CUTYallUU Pa3BUTHS
[IpencraBnennpie B paboTe marepuaibl HegocToBepHHI H | O
HE COOTBETCTBYIOT COBPEMEHHOI npobiaemaTuke

CootBercTBHE KoHnTponbHas pabota COOTBETCTBYET npasuiam | 1

IIpaBUJIaM oopmienus

oopmienus KonrponsHast pabora He cooTrBercTByeT mnpasuiam | O
odopmieHus

TBopueckoe 3agaHMe— YacTUYHO  PEIJIaMEHTHPOBAaHHOE  3aJaHKE, HUMEIOLIEe

HCCTAHAAPTHOC PCIICHUC W IMO3BOJIAKOIICC NUATHOCTHUPOBATH YMCHUSA, HHTCIPHUPOBATH 3HAHUA
Ppa3InYHbIX 06J'IaCTeI71, APTYMCHTUPOBATH COGCTBGHHYIO TOYKY 3pCHUA. Mo:keT BBIIOJIHATHCS B
WHIUBUAYAJIBHOM TIOPAAKC WA rpynnoﬁ o6yqa}oumxc;1. TBOp‘-ICCKOG 3aJaHuC MOKET
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3aKJII0YAThCs, HATPUMED, B TOM, YTOOBI CHATh (QUIIBM, pa3paboTaTh MakeT, MOJEIb, OPraHU30BaTh
MEPOIIPUATHE, IOATOTOBUTH KEHC 110 3alaHHON TEME U T.1I.

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

Kpurepun IlokazarTenu IIxana
OLICHHUBAHUS
Brnanenue Crenenb NOHUMaHKA y4eOHOTO MaTepuaa 0-1-2
YHeOHbIM Teoperrnueckas 0OOCHOBAHHOCTH peIleHHH, jexamux 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 WHTErpalk KOMITeTeHIMH (3ai1oxeHHbix | 0-1-2
Ha JTare 3aJJaHus KaK pe3yibTraTa 00y4eHus)
OpurunanbHOCTh | OpUrHHAIBHOCTD 3aMblcia 0-1-2

IPEJICTABICHHOIO | YpOBCHbh HOBU3HBI: KOMOWHAIMs paHee wu3BecTHbIX | 0-1-2
marepuaa CIIOCOOOB JICATEIILHOCTH TIPU PELICHUU HOBOM HPOOIIEMbI
/peoOpa3oBaHWe M3BECTHBIX CIIOCOOOB MPH PEUICHUH
HOBOW MPOOJIEMBI/HOBAS HJIES

XapakTep TMpeACTaBIEHUS pPe3ylbTaToB (HAMISAHOCTH, | 0-1-2
oopmiieHHE, TOHECEHHE JI0 CITyIIATENeH U Ip.)

OneHo4Hble cpeacrea HpOMe)KyTO'lHOﬁ aTTreCTalumn

OKk3aMeH - ¢opMa IPOMEKYTOUYHOW aTTeCTallid, B pe3yabTaTe KOTOPOTO OOYyYaromIuiics
MOJIy4aeT OIEHKY B YeThIpeXxOanbHOW MIKale (COTIMYHO», «XOPOIIOY», «YAOBIECTBOPUTEIHLHOY,
«HEYAOBJIETBOPUTEIILHOR).

[Ipu ompeneneHuN ypoBHS JOCTH)KEHUI OOydYarOUIMXCS HA 3adeTe/IK3aMeHe HEOOXOAUMO
obparaTh 0c000€ BHUMaHWE Ha CJIeYIOIIee:

— JIaH MOJIHBIM, pa3BEPHYTHIN OTBET HA IIOCTABIEHHBIN BOIIPOC;

— TIOKa3aHa COBOKYIIHOCTb OCO3HAHHBIX 3HaHUH 00 0OBeKTe, MPOSBIAOIIAACA B
CBOOOJHOM OINEPUPOBAHUU TOHATHUSMHU, YMEHUU BBIIEIUTH CYIIECTBEHHBIE U HECYLIECTBEHHbBIE
€ro NpU3HAKH, TPUYUHHO-CIIEICTBEHHBIE CBSI3U;

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

— OoTBeT (opMylnupyeTcs B TEPMHHAX AUCHUIUIUHBI, M3JI0KEH JHUTEPATypHBIM S3BIKOM,
JIOTMYEH, J0Ka3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIMIO 00YUaIOIIerocs;

— TEOPETUYECKHUE MOCTYJIAThI MOATBEPKAAIOTCSA IPUMEpPAMH U3 IIPAKTHKH.

Onucanue noka3sareseil U KpUTepUeB OLleHMBAHNS, KA OIleHUBAHUS
(maxcumym — 5 6annos)

Kpurepun IHokazarenu Ixana
OLICHUBAHUA
Crenenp 3HaHue MPOrpaMMHOT0 MaTepHala U CTPYKTYphl AMCUUIUINHEL, | 1 Gamn
PacKpbITHS a TakKe€ OCHOBHOIO COJEpXaHUS W €ro JJIEMEHTOB B
yueOHOro COOTBETCTBUHU C IPOCIYLIaHHBIM JIEKIIMOHHBIM KYpCOM H C
Marepuana y4eOHOM TUTEepaTypoi
Jlornueckn KOPPEKTHOE, HenmpoTuBopeunsoe, | 0,5 6amna
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MOCJIEIOBATEIEHOE M apTyYMEHTUPOBAHHOE TIOCTPOCHUE OTBETA
10 BOIIPOCaM

[TonnMaHue B3auMOCBs3eH Mexay MmpoOiaeMHbIMU Bompocamu | 0,5 Gaia
JTUCHUTITUHBI

OtuetniuBoe ©  cBOOOJHOE BIaaeHHE KoHIeNTyaiabHO- | 0,5 Gamna
NOHATUIHBIM amlapaToM, HAYYHBIM S3bIKOM M TEPMUHOJIOTHEH
COOTBETCTBYIOIICH HAy4YHON 00J1aCTH

[Tonumanue coaepKaHus POOIEMBI u ee | 0,5 6ama
MEXIUCIUTUTMHAPHBIX CBSI3C€H B paMKaX MPEJIMETHOM 00J1acTi

YmMmenue INonnmanue cymecTBa 00CykK1aeMbIX KOHKPETHBIX 1pobieM, a | 0,5 6amia
IPUMEHSTh TaKXe aKTyaJlbHOCTH U NMPAKTUUYECKON 3HAUUMOCTH M3y4aeMOMn
TEOPETUYECKUM | TUCLUIUINHBI

MaTtepua npu v
Brnanenune meromonorvel IUCHUIIIMHBI, YMEHHWE MPUMEHATH | 1 Gamr

pelIeHU

TEOpPETHUUECKUE 3HAHUS MPU PEIIEHUU 3a7ad4, 0OOCHOBBIBATh
MPaKTUYECKUX o

CBOMU JIEHCTBHUS
3a;ad

[TpencraBinenne OOOCHOBAHHBIX BBIBOJOB mpu pemieHuu | 0,5 6amna
MPAKTUYECKUX 3a7a4

4. TunoBble KOHTPOJbHbIE 32]aHUS] U HHbIe MATEPHAJIbI, HE00X0IUMBbIe /15l OLeHKH
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONbITA AEeATEJIbHOCTH, XaPAKTEPU3YIOLIMX ITANbI
(opMupoBanus KoMmneTeHUui B mpouecce X (OpMUPOBAHUSA

Texkyumii KOHTPOJIb yCIIeBAeMOCTH
OueHo4Hoe cpeACTBO — KOHTPOJIbHasA padoTa

IIpumepHasi TeMaTHKa KOHTPOJIbHBIX 32/IaHUH
3aoanusa 0na npogedenusn 6x00H020 KOHMPOJIA 34 KYPC OCHOGHOU 00Uiell UIKOJIbl.

Bapuanr 1 Bapuanr 2
1. Pemure ypaBHEeHue: 1. Pemure ypaBHEHHE:
x(2x +10)=3x +4 x(x-5)=-4
2. Pemmrte cucreMy HEpaBEHCTB: 2. Pemute cucreMy HEpaBEHCTB:
{ Ix>=12+11x { Xx—1<3x—6
S5x—1<<0 5x+1=10
3. YmpocTtute BhIpakeHUs: 3. YmpocTtuTte BIpakeHUs:
2a+ 2 ( 1 1 ) ( 1 1 ) _ 2
B ‘\a—8 a+s m—n m+n/ 3m-—3n
4. a) Iloctpouts rpaduk GyHKIUU: 4. a) [Toctpouts rpaduk GyHKIUU:
y=x*—4 y=-x*+4
6) Ilpoxomut nu rpaduK QGYHKIUH 6) Ilpoxomut mu rpaduk GYHKIUU
yepe3 Touky A(-8;60) yepe3 Touky A(-9;85)
5. Bprumcnaure 3HaUYeHWE  BBIPAKCHUS: 5. Bplumcnante 3HaUYeHWE  BBIPAKCHUS:

16(27%)? (27*3%?




6. Cymma nByx uymcen paBHa 137, a ux
pasHocth paBHa 19. Haiigute 5T
YHcla.
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6. Cymma nByx umcen paBHa 131, a ux
pasHocte paBHa 41. Haiiaute 5T
qucha.

Koumponvnasa paooma Ne 1

Bapmuanr 1
1. HaiiguTe 3HaUYeHNE BBIPAKCHHUS:
a) 4 * 813, 6) 27 7= = V=37
2. YIpoCTHUTE BBIpaXKEHUE:
z -3
1 1 E ¥ NS
a) bs* b e;6)

}FS
3. Pemute ypaBHEHHUS:

a)Vx+26)Vixr—2=4—x

- I 1
z 1. -2 =
4. YupocTuTe BEIpRXEHUE U BEIYUCIUTE €ro 3HaueHue: 164+ + (;:J =+ 125s,

-3
5. Cokparute 1po0s: E:—
cz+3

Bapuanr 2

1. Haiigure 3HaueHHE BBIpAXKCHUA: @) 5 * 167 6) 647z = 3/ =25

2. YIpocTHTE BBIpaKEHHE:
B B
2) as*a s 6) =5
x4
3. Pemute ypaBHEHHS:
a)yx—1=2, )v3x+1=x—1
T B 1
4. YnpocTuTe BRIpQKEHHE U BBIYHMCIIHTE €r0 3HaUeHHUE: 8z + (i] s+ 252,
5. Cokpature apoOb: —

b-18&

Konumponsnas paboma Ne 2.

Bapmuanr 1

1. Pemure ypaBuenus: a)log (2x —4) =2
0)lgx+lgx—2=0

B) log,(x*-4x+2)=1

2. Pemnre HepaBencrsa: logz(4x — 2) < logz(3x + 1)
B B

3.YopocTuTe BBIpa)KEHUE U HALJUTE 3HAUECHUE X:
lgx = lg12 —1g3 +1g7° —lg14
Bapmuanr 2
1. Pemute ypaBHenus: a)log,(3x+ 1) =3
0)lg x+2lgx—8=0
B) logy(x* —9x +1) =0

2. Pemute HepaBencta: log:(3x — 1) > logz(2x + 3)

3.YHpOCTI/ITC BBIPpAXKCHUC U HaliuTe 3HAUCHUE X:
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lgx = 1g8 +1g5%° — lg10—Ig2
Pa3gen. IIpsiMble M VIOCKOCTH B IPOCTPAHCTBE.

Konmponvnas paooma Ne 3
Bapuant 1

1.

[TnockocTs, mapamensHas npsmoid AB tpeyronsnuka ABC, nepecekaer cropony AC B
touke Aj, ctopory BC - B Touke B;. Halimure otpe3zok A1B1, ecnmu AB =25 cm; AA; : A1C =
2:3.

2. Jlanbl mapamienbHble TUIOCKOCTH o U . Uepe3 Touku A u B mIoCcKOCTH o MpOBeIEHBI
napajuieNibHbIe TPSMEBIE, TIEpeceKaIre MIOCKOCTh BB Toukax Aj u Bj. Haiigute AjiBj,
ecmn AB =5 cwm.

3. Komripl otpeska AB He niepecekaromero miockocTh, YIAJIeHbI OT Hee Ha pacCTOsSHUS 2,4 M |
7,6 M. Haitnute paccrosinue ot cepenudbl M otpeska AB 10 3TOM MI0CKOCTH.

4. TlepexmaguHa UIMHONM 5 M CBOMMH KOHIIAMH JIGKUT HA JBYX BEPTUKAIBHBIX CTOJOAX
BbICOTOM 3 M 1 6 M. KakoBO paccTosiHie MeXTy OCHOBaHHSIMH CTOJI00B?

5. U3 TOYKM K IUIOCKOCTH IIPOBEJECHBI JIBE HAKJIOHHBIE, paBHble 17 cM u 15 cm. Ilpoekuus
OJIHOM M3 HHUX Ha 4 cM OoJIbIlIe TTPOCKIIMU Apyroi. Halaure mpoeKkIuu HaKJIOHHOM.

Bapuanr 2

1. Yepes xonenr A orpe3ka AB mpoBeneHa miockocTh, uepe3 konery B u touky C oTpeska
AB mpoBeieHbI MapasuieNibHbIE MPSMBIE, TIEPECEKAIOIIHNECS C TIIOCKOCThIO B Toukax Bi u
Ci. Haitnure nnuny otpeska CCy ecniu BB =15 cmu AB;: C1B; = 3:1

2. Jlanbl mapaiienbHble TpsiMble a M b. Yepe3 Toukm A; u Bj mpsmoil a mpoBeneHBl OB
napasuieibHble TUIOCKOCTH, MepeceKaronue npsmyro B Toukax A; u Bp. Haitnure AzBp,
ecnn A1B1=10 cm.

3. Touka A neXUT B IUIOCKOCTH, TOUYka B - Ha pacctosHum 12,5 M OT 3TOH IUIOCKOCTH.
Haiinure paccrosiHue OT IIIOCKOCTH 10 Touku M, aensiieit orpe3ok AB B otHomenun AM
:MB =2:3.

4. Kakoll JJIMHBI HY>)KHO B35ITh IIEPEKJIAJIUHY, YTOObI €€ MOKHO ObUIO MOJIOKHU KOHIIAMH

5.

Ha ABC BEPTUKAJIBHBIC OIIOPHLI BHICOT 4mu8 M, IIOCTaBJICHHBIC Ha

paccTosiHuu 3 M OJIHA OT JIPYTroit?

M3 TOYKM K IJIOCKOCTH IPOBEACHBI JIB€ HAKJIOHHbBIE, OHA U3 KOTOPHIX HAa 6 CM UIMHHEE
npyroii. [Ipoexknny HaKIOHHBIX paBHBbI 17 ¢cM 1 7 cMm. Hailinure HakJIOHHBIE.

Pa3znea. OcHOBLI TPMTOHOMETPHM.

Konmponvnas pavoma Ne 4

Bapuanr 1
1. Onpenenurs 3Haxy pyrximit: sin 290% cos 107°%; tg250°,
2. HaiiTi 3HaueHUs IPYTUX TPEX OCHOBHBIX TPUTOHOMETpHUECKUX (PyHKIMH, ecrnu sina=-0,6;
n<a<3m/2
2c0s° a *tga
3. Jlokaxxure TOXJIECTBO: a) 5 —— =10 2a
CoOS" a—SIN" o
6) coz15" scos30" —gin 15" «sin 30" _
gin 607 +cos15" — cos60" ssin 15"
4.V _sinia tsinda
’ IpoCcTUTe. cosTa+cosda
sin( 7 — &) *sin( —«)
5. YmpocTute BelpakeHHeE: 3
4 *
cos(— — a) *cos(-a)
2
Bapuant 2
1. Onpenenuts 3Haku Qynkuumii: sin 203°%; cos 300%; 1g 163°,
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2. Haiitu 3HaueHUs APYrHX TPEX OCHOBHBIX TPUTOHOMETPUUYECKHX (YHKIHUN, €CIIA COSO=-
3/4; n<a<3m/2

cost B—sin® §
— =

Zsin? fectgl tﬂzﬁ =1

3. Jloxakurte TOXXIECTBO: a)

gin 757 +5in15"

coz15% —pos75"

0) = \."E

sinlxscosxtooslxssing

4. prOCTHTe'c::-sEx:-ecnsZ:r+sz'n5:r szindx

5. YIpocTuTe BhIpaKEHHUE: sin(-a) * ctg(-a)

cos(2r —a)* tg(% +a)

Pazngen. ®ynkuuu v rpagpuku.
Koumponvnaa paboma Ne 5.
Bapuant 1

1. U3o0pa3ute cxemaTtuuecku rpaguk GyHKIIMH Y = COS X — 2
1

x
~ ~
& &

2. Pemmure ypaBHeHHMs: Q) sin( + E) =

6) cos3x — V3=0
B) sin x =0,3

1
3. PemuTe HepaBeHCTBO: COSX < —

4. Pemmrte ypaBHeHus: a) tg~x + 3tgx —4 =10
Bapuant 2
1. U3o00pa3ute cxemMaTuuecku rpauk GyHKIHH Y =Sin X + 2

"
s

7
2. Peuinte ypaBHEHHS: 8) COS (i—{ — ;) ==
0) sin2x —2=20

B) cosx = 0,4

, 1
3. PemuTe HepaBeHCTBO:SiN X = —

4. Pemnte ypaBHEHUS: Q) ctgix —4dctgx +3 =0

Konmponvnas paooma Ne 6.
Bapuanr 1

xt-5
1. Pemnre HEpaBEHCTBO: = < 0
—

2. Touka JIBHKETCS NPAMOIMHEHHO Mo 3akoHy X(t)=t® + 5. Haiimure ee CKOPOCTH B MOMEHT
BpeMeHH t=3c¢. (koopanHaTa X(t) u3mMepsieTcs B CaHTUMETpax, BpeMs t —B CeKyH1ax).

3. Hanmmmre ypaBHeHMe KacarenbHON K rpaduky dynximu f(X)=x? + 1 B Touke ¢ abeimccoit
x, =1

4. Uccnenyiite pyukuuio f(x)=3x* — 6x u mocrpoiite ee rpaduk.

Bapmuanr 2

xt—4
1. Peminte HEpaBEHCTBO: = 0
X

2. Touka IBHKETCS TPAMOJMHENHHO Mo 3akoHy X(t)=2t + 1. Halimure ee CKOpPOCTH B MOMEHT
BpeMeHHU t=2c. (koopuHaTa X(t) u3mepsercs B CAaHTUMETpax, Bpems t —B CeKyHAax).

3. Hammmmre ypaBHeHME KacaTelbHOH K rpaduky (ynkmun f(x)=x% — 1 B Touke ¢ abcumccoii
X, =-—1.
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4. Uccnenyiite pynkumuio f(x)=—3x2 + 6x u nocrpoiite ee rpaduk.
Pa3gesn. MHOrorpaHHUKH U KPYIJible TeJa.

Konmponvnaa paboma Ne 7

Bapuanr 1

1) Haiigute G0KOBOE peOpPO MPABUIBLHOW YETHIPEXYrOJbHOW MUPAMUIBI, Y KOTOPOW CTOpOHA
ocHoBaHHusA 8 M, a BeIicoTa 10 M.

2) B mpsMOyrosibHOM MapajuielenuIieilc CTOPOHbI OCHOBaHHMA 5 M, 12 M, a jauaroHaib
HAKJIOHEHA K IUIOCKOCTH OCHOBaHUs noA yrioM 30°. Haiinure: ero BeICOTY

3) Ilo cropone ocHoBaHHs 3 c¢M H OOKOBOMY peOpy 6 CM, HaiiuTe AMArOHaIb NPABUIBHON
YEThIPEXYTOJIbHOM MTPU3MBI.

Bapuant

1) HaiiauTe auaroHaab OPSMOYTOJBHOIO MapaUIe/IeNUIea, eClId CTOPOHBI €ro OCHOBAHUSA 3
cM, 4 cMm, a BeicoTta 10 cMm.

2) B npaBUIBHOIN Y4eTHIPEXYrOAbHON MUPAMHUIE CO CTOPOHOM OCHOBAHHS 8 M, OOKOBasi rpaHb
HAKJIOHEHA K IUIOCKOCTH OCHOBaHMsI oA yriaoM 60°. Haiinure BpIcOTY mMpamMuIbL.

3) OcHoBaHue MPSIMOTO MapauICNENuIea - NPIMOYTOJIBHHK CO CTOPOHAMH 8 CM, 6 CM.
Bericora paBHa 9 cM. Beruucnure quaronalis napasuienenumnesia.

Konumponvnasn paboma Ne 8

Bapuanr 1

1)B mamHape paayca 5 cM MpoBelIeHO NapalieybHOE OCH CEUeHHE, OTCTOSIIEE OT Hee Ha PacCTOSHHU 3 CM.
Haiimre BBICOTY LUMHPA, €CITH TLIOMA/Ih YKA3aHHOTO CeYCHHs paBHa 64 cM

2) OO6pa3syromas KOHyca paBHa 8§ cM, yroil IpH BepIIMHE OoceBoro ceueHus paseH 60". Haiimure
JMaMeTp OCHOBAaHUs KOHYCA.

3) Illap mepeceuéH MIOCKOCTHIO HA PAacCTOSHUMU 8 cM OT leHTpa. [Inomanp ceuenus pasHa 36
cM?. Haiiznre paguyc ¥ quaMeTp Liapa.

Bapuanr 2

1) B mumHape ¢ BbICOTOM 6 CM MPOBEIEHO NMapa/UIebHOE OCH CEUEHHE, OTCTAROLIEE OT Hee Ha PacCTOsIHUE 4 CM.
Haiimure pamuyc mmHIpa, eciiy TUI0Ia s YKa3aHHOTO CeYeHUs paBHa 36 M.

2) Haiinure 00pa3yromryro KOHyca, IMaMeTp OCHOBAHKsI KOTOPOTO paBeH 4 CM, a yroJl IPH BEPILIMHE OCEBOIO
cedeHus paBeH 90°.

3) Ulap paamycom 5 cM mepeceu€H MIOCKOCThIO Ha PacCTOSHUM 3 CM OT 1eHTpa. Haitnure
IUIOINAAb CEYEHHUS.

Koumponsnan paboma Ne 9

Bapmuanr 1

1) Tlo cTopone ocHOBaHHs 3 CM U OOKOBOMY peOpy 6 cM, HaiiuTe OOKOBYIO TIOBEPXHOCTH M
00bEeM MPaBUIBHON YETHIPEXYTOIBHOM MTPU3MBI.

2) OcHOBaHHEM MHPAMHIBI CITYXKUT TPSIMOYTOJIBHBINA TPEYTOJIBHUK ¢ KateTamu 12 cM u 16 cMm.
Kaxnoe 60xkoBoe pedpo nupamMuibl HAKJIOHEHO K IJIOCKOCTH €€ OCHOBaHUs Mo yrioM 60°.
Haiimute 06beM mupamubl.

3) Oo0Opa3yrolias KOHyca paBHa 8 CM, yroJ IpU BEpIIHHE 0CEBOTO ceveHust paBen 60°. Haijmure
00BEM KOHYCA U €ro OOKOBYIO TOBEPXHOCTD.

4) Haiiure 1I01Ia1h IOBEPXHOCTH M 00BEM IHIapa C IMaMETPOM 4 CM.

5) TIpsMOYrobHUK C O CTOpPOHAMH 3C¢M M 4 CM BpallaeTcs BOKPYr OoJbliiel cTopoHbl Haiimire
TUIOIIA/Tb MOJTHOM MOBEPXHOCTH ¥ 00BEM MOTyYEHHOT'O TeJla BPaIlleHHsI.

Bapuanr 2

1) OcHoBaHue MPSIMOTO TMapauIeNeNuIe/ia - MapaielorpaMM CO CTOPOHaMH 8 cM, 32 ¢M |
octpeiM ymiioM 60°. Beicota paBHa 9 cMm. Beramcnure GOKOBYIO MOBEPXHOCTH M O00BEM
napajulieJenunena.

2) OcHOBaHHEM MHPAMHUJIBI CIYKUT TPEYTOJBHHUK CO CTOpoHamu 5 cM, 12 cm, 13 cm. Kaxmoe
60KoBOE pedpo MUPaMU/Ibl HAKIOHEHO K IUIOCKOCTH €€ OCHOBaHUs Mo yrioM 45°. Haiiaure
00BbeM MUpaMUbL.
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3) Haiimure 00beM 1 GOKOBYIO TOBEPXHOCTh KOHYCA, IMaMETP OCHOBAHHSI KOTOPOTO paBeH 4 cM, a yrou
TP BEPILIMHE OCEBOTO ceueHust paBeH 90°.
4) Haiimire mIomia/Ip» MOBEPXHOCTH U 00BEM I1Iapa ¢ AUaMETPOM 6 cM
5) TIpAMOYroibHHMK C O CTOpOHAMH 4 CM M 5 CM BpalaeTcss BOKPYT MeHbIIei cTopoHbl. Haiimure
IUIOLA/b OJTHOM MOBEPXHOCTH U 0OBEM TOITYYEHHOT'O TENA BPALLICHHS.
Pa3zgen. Hayana MaTreMaTHyecKoro aHajin3a.
Konmponvnaa pavoma Nel0
Bapuant 1
1. Haiinute npou3BoaHy0 () YHKIIHA: a)f(x)=5x*+3x+7

6) f(x) == — 2Jx +7
B) f(x) = (4x — 1)?
r) f(x) =/ (223 + 3

2. Haitnure 3Hauenue mpousBoaHoi ¢pyHkuu: f(x) = 3cos2x, mpu X:E

3. Haiigute 3Ha4eHne npou3BoaHON QyHKIuM: f(X) =i:fx, npu x=1 ; x=0
=

Bapuanr 2

1. Haliaute npou3BOaHYIO (PYHKIIHIA: a) f(x)=7x%—2x + 10

6) f(x) == + 4/x — 4
B) f(x) = (3x — 2)*
r) f(x)=/(x*—1
2. Haiigute 3Hauenue npou3Boanoi pynkuuu f(x) = 2sin3x, npu XZE

B 41
3. Haiinure 3HaueHue npousBoxHoil Gynkuuy f(x) =, mpu x=1 ; x=0
Pa3nen. UaTErpasd u ero npuMeHeHue.
Konumponsnas paboma Ne 11
BapuanT 1
1) Beruucnaure unrerpai:
a) [[(4x® —x +5)dx
1 dx
b)J_, = dx
2) s dynkumu f(x) = 3sin (x) Haiiaute mepBoobpasHyro, rpaguK KOTOPOH MPOXOAUT Yepe3
TOYKY A(g: 2).
3) Beruucnure, npeBapuUTEIbHO CIETaB PUCYHOK, IUIOMIAAb (GUTYPHI, OTPAHUYCHHON JTMHUSIMU:
y=x% wv=0, x=1, x=2
. Xx=0;, y=0

ENE]

v =2cosX;, X=
Bapuanr 2
1) Beruncnute unrerpai:
a) [ (3x% +x — 4)dx
2 dx
)/ o dx
2) Oast byukuun f(x) = 2cos (x) Haiigute nepBoobpasHyro, rpaguK KOTOPO MPOXOIHUT Yepe3
Touky A(7;1).
3) Beruucaure, npeiBapuUTENbHO CIENaB PUCYHOK, TUIOIMIAb GUTYPbI, OTPAaHUYEHHOMN JINHUSMU |
y=2x% X=1;, Xx=3;, y=0
y=2sinX; X=0; Xx==  y=0
Pa3nen. YpaBHeHMs U HEPaBeHCTBA.

Konmponsnas paooma Ne 12
Bapmuanr 1
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1. Pemire ypaBHenus: a) 3% =81
0) 4%t — 22 4¥"1 =5¢
B)3¥ —3*-72=0
2. Pemure HepaBeHCTBA:
1
D) (<4
0) 0,62 ¥ = 1,
3.Pemmre cucrtemy ypaBHEHHUS: {2"3::_ fj L
Bapuanr 2
1. Pemire ypaBHenus: a) 5371 = 125
0)3**t —2=x3¥"1=21
B)5¥ —6x5+5=0
2. Pemite HepaBeHCTBA:
a)3* = 2
3

6) 2,1% ¥7% = 1,

651y =36

3. Pemmmte cuctemy ypaBHEHUS: {3Jf S

Hmozoean konmponvnan paboma
Bapuant 1

x"—4
1.Pemre HEpaBEeHCTBO: = =0
g

1

2. Pemmre ypaBHenus: 277 = =

3. Pemure ypaBHeHus:cos( 2w — x) + sinG + ;r) =4/2
4. Haiinute npousBojnyto Gyakiuu: f(x) = e* = (x + 1).
5. Haiinure o0beM Telna, MOTy4eHHOE MPHU BPaLIeHUH MPsIMOYTOJIbHUKA cO cTopoHamu 6 cM u 10
CM BOKPYT OOJIbIIIEH CTOPOHBI.
6. CocTaBbTe ypaBHEHHE KacaTelbHOH K rpaduky pyHkuuuy = sin (x) B Touke ¢ abciuccou
Xy =T.
Bapuant 2
T42x-3
|.Pemmre HEpaBEHCTBO: % =0
A
2. Pemmte ypaBHeHus:: log, (2 —x) = —1
3. Pemmnre ypaBHeHust: sin(x)+ sin(m + x) —cos (S+x) =1
4. Haiinure yriaoBod Ko3(Q(UUIMEHT KacaTeJbHOM, NPOBEACHHOM K TrpapuKy (QyHKIUH
f(x) =3x%+ 2x — 5 Bero Touke c abcuuccoit  x=2.

5. B npaBuiibHOH TpeyronbHON nupamuie 0okoBoe pedpo paBHo 10 cM, a cTopoHa ocHOBaHMS 12
cM. Haiinute 0o60beM nupamMuib.

6. CocTaBbTe ypaBHEHHE KacaTelbHOM K rpaguky (QYHKIMHUY = /X B TOYKE C aOCIMCCOH
Xy =4

OHGHO'—[HOC CpeaACTBO — TBOPYECKOE 3alaHHE
le/IMepHaﬂ TEMATUKA AJH BBINNOJIHECHUA TBOPYECCKHUX 3agaHui

1 «Tpuronomerpuyeckue QyHKIHI»

2 «Tpuronomerpuueckue PyHKINUN YUCIOBOTO apryMEHTa»
3. «DopMynbl TPUTOHOMETPUI

4 «Tpuronomerpuyeckuii Kpyr»
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«['paduku TpUrOHOMETPUUECKUX (DYHKITHI»
«ApKGYHKIIH

«TpUroHOMeTprUECKNE HEPABEHCTBA
«Tpuronomerpruyeckue CUCTEMbl HEPABEHCTBY

«Pemienue TPUrOHOMETPUYECKUX YPABHEHUN U HEPABEHCTBY»
«Tpuronomerpuyeckue ypaBHEHUS»

«['paduku pyHKIMID»

«I"eomeTpudeckuii U GU3HMIECKUN CMBICI TPOU3BOIHON
«Bozpacranue u yopiBaHue QyHKIUN

«QKCTpeMyMbl (PYHKIIMMI»

«HccnenoBanue GyHKIUN ¢ TOMOIIBIO TIPOU3BOTHON M MOCTPOCHUIO IPahUKOB
«IIpumeHeHune Nporu3BOAHON B €CTECTBO3ZHAHUM
«IIpumeHeHne poU3BOIHOMN 1S pEeLIEHMs 3a/1a4 B €CTECTBO3HAHUM
«uTerpam»

«BplunciieHne IomaaM KpUBOJIMHENHON Tpareunuu CriocoO0M JIEBBIX NPSMOYTOJIbHUKOB
«Metoa npaBbIX MPSAMOYTOJIBHUKOB)

«IIpumeHnenue nepBooOpa3HON K BHIYMCICHUIO TUIOIIAACH PUryp»
«OmnpeneneHue CTENEHN ¢ HaTypalbHbIM OKa3aTeIeM»
«CTeneHu ¢ 1eNnbIM oKa3aTesIeM»

«Ctenennast pyHKIHD

«YMHOXEHHE CTEIEHEN)

«JleneHue cTeneHemn»

«Bo3BeneHue cTeneHu B CTENEHb»

«IToBTOpenue no Teme «CrenenHas QyHKIUI»
«[loxazaTenpHast pyHKIMS, €€ CBOMCTBA U rpaduk»
«Jlorapudmuueckast pyHKIHs»

«Jlorapudm u ero cBoicTBa»

«JIorapudmb»

«AKCHOMBI CTEPEOMETPUM

«CrnencTBusi U3 aKCUOM»

«Pemrenue 3a71a4 Ha MPUMEHEHNE aKCOM CTEPEOMETPHUU U CIEACTBUSI U3 HUX»
«[TapannenbHble NpAMBIE»

«IlepneHANKYISIPHOCTH TPSIMBIX)

«[TapannenbHOCTh ¥ EPIEHAUKYISIPHOCTD NPSAMBIX»
«CKpelmuBaomuecs psMble»

«YT0J MEXYy IPAMBIMID

«IIpu3HaKky nmapanaenabHOCTH MPSMBIX»

«B3anMHO€E pacrnooKeHne NpsMOM U IIIOCKOCTH.

IIpu3Hak napanenbHOCTH

IIPSIMOM U TUIOCKOCTH)

«Y CTHBIE 3a/IaHUS 110 CTEPEOMETPUN

«B3anMHO€E pacnosoKeHne NpsMOM U INIOCKOCTH.

IIpu3Hak NepneHuKyIIPHOCTH IPSIMOU U ITIOCKOCTH
«MHOTOrpaHHUKN»

«MHOTOTrpaHHUKHU B apXUTEKTYpE»

«O0beM NPSIMOYTOJILHOTO MapajieIenuIe /12
«IIpaBusIbHBIE MHOTOTPAHHUKH

«IIpaBusbHBIE BBIMYKIIBIE MHOTOIPAHHUKN»

«B Mupe npuzm»

«IlocTpoenue ceueHNii MHOTOIPaHHUKOB»

«Tena BpamieHus»

«IlonsATHE TMIMHIPA»



57.
58.
59.
60.
61.
62.
63.
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«OmnpeneneHue KOHyca»

«Y CeYeHHBI KOHYC»

«Cdepa u map»

«O0BEMBI MHOTOTPAaHHUKOB

«Tena Bpamenus»

«Bpruncienrne 00beMOB Fr€OMETPUUECKUX TeJl C TOMOILBIO OMPEICTICHHOTO HHTETpaia»
«Pemrenue 3a7a4 Ha HaAXOXKJIEHIE 0OBEMOB TeJl BpaILIEHUS»
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IIpomMe:xxyTouHasi aTTecTanus 00y4ar0MXCs
OueHoYHOE CPeICTBO — IK3aMeH

IIpumepHBbIii IEpeYeHb BONPOCOB JIJISl IK3aMeHa
1. TlonsTue MHOXecTBa. DIEeMEHTHl MHOKeCTBa. KoHeuHble 1 6eCKOHEYHbIE MHOKECTBA.
2. Cnoco6bl 3aganust MHOXKeCTB. [Ipumepsl 3aannii U3 y4eOHUKOB MaTeMaTHKHU U1 Ha4allbHbIX
KJIACCOB, IMpPH BBIMOJIHEHUHU KOTOPBIX OCYIIECTBISIETCS MEPEeXOoJ OT OJHOrO crocoba 3aJaHusd
MHOECTBA K IPYyromy.
3. Tlomsarue mnommHoxkecTBa. CBs3b JAHHOTO TIOHATHUS C TIOHSATHSIMH I[EJIOTO W YacTU B
Ha4yaJIbHOM Kypce MaTeMaTHKH.
4. llepecekaromuecs ¥ He IEPECEKAIOLINECS] MHOXKECTBA.
5. IlepecedeHnne MHOXKECTB: ONpeAEIEHUSs, IPUMEPDI, YACTHBIE CITyYau.
6. OObeanHEHHE MHOKECTB: OMPEeNICHNUs, IPUMEPbI, YACTHBIE CITYYaH.
7. KomMmyTaTHUBHOCTh TmepecedeHHUs U OObEeOUHEHHs MHOXeCTB. MIuIrocTpanus OJHOTO U3
CBOMCTB IIPU IOMOILU KPYroB Jiliepa.
8. AccomuaTMBHOCTh TIEpeceYcHHs] W OOBEAMHCHHS MHOXKECTB. MumocTpamusi OJHOTO U3
CBOMCTB IPHU TTOMOIIY KPyroB Ditiiepa.
9. JlucTtpuOyTHBHOCThH IEPECEUCHUsT OTHOCHTEIHHO OOBEAMHEHHUS MHOKECTB. MIutrocTparus
3TOrO CBOICTBa IpPH IOMOILIM KPYyros Dilnepa.
10. JductpuOyTUBHOCTH OOBEAMHEHHS OTHOCUTEIBHO IepeceueHuss MHOXecTB. Wiumoctparus
3TOr0 CBOMCTBA IPHU MOMOUIU KPYroB Diliepa.
11. BrlunTaHue MHOXKECTB: ONpe/elieHne, MpuMepsl. YacTHbIE cllydyan BEIUMTAHUS MHOYKECTB.
12. CaoiicTBa BeiunTanus. Mmoctpaius 5Toro cBOMCTBA MpU MOMOIIHM KPYroB Diinepa.
13. TlonsiTue pa3OueHnss MHOXECTBA Ha KIacchl. [IpuMeps! KilacCupUKAUA MHOKECTB.
14. JlexapTOBO IPOU3BEICHUE MHOXKECTB: OMpPEICTICHUE, TPUMEPHI.
15. CpoiicTBa nekapToBa MPOU3BEACHHUS MHOXECTB. MiumocTtpanus OJHOTO U3 HHUX Ha
KOHKPETHOM TIpUMEDPE.
16. TToHsTHE COOTBETCTBHUS MEXKIY DJIEMEHTAMH JIBYX MHOXKECTB: OIIPE/ICIICHNE, TIPUMEPHI.
17. CootBeTcTBHE 00paTHOE JAHHOMY: ONPEEICHHUE, TPUMEPHI.
18. B3aumMHO OJHO3HAYHBIE COOTBETCTBUS: OMpeneieHue, npumepsl. [loHsTHE paBHOMOIIHBIX U
PaBHOYMCIIEHHBIX MHOKECTB.
19. TlonsiTue OTHOIIEHUS HA MHOXKECTBE: OMpE/IeIeHNE, TPUMEPHI.
20. CBoiCTBO peIeKCHBHOCTH OTHOIIICHUH Ha MHOKECTBE: OTpEICIICHUE, IIPUMEPEHI.
21. CBOWMCTBO CHMMETPUYHOCTH OTHOIICHUN HAa MHOXECTBE: ONIPE/ICIICHHUE, TIPUMEPHI.
22. CBOWMCTBO aHTUCUMMETPUIHOCTH OTHOIIICHUI Ha MHOXKECTBE: ONpeelICHUE, IIPUMEPHI.
23. CBOWCTBO TPaH3UTHBHOCTH OTHOIIICHUH Ha MHOXECTBE: ONIPE/ICIICHHUE, TIPUMEPHI.
24. OTHOIIeHHE SKBHBAJICHTHOCTU: OMpeseneHue, mnpumMepbl. OCHOBHOE CBOMCTBO JaHHOTO
OTHOLLICHHUS.
25. OtHouIeHue mopsaKa: onpeaeneHue, npumepbl. OCHOBHOE CBOMCTBO JAHHOTO OTHOIICHHUS.
26. OTpe3ok HATypallbHOTO MHOXKECTBA, CUET, IPaBUIIA CUETA.
27. TeopeTHKO-MHOKECTBEHHBIA CMBICT HATYPAIHLHOTO YUCIIA U HYJISI: ONIPEICIICHHE, TPHMEPBI.
28. TeopeTHKO-MHOKECTBECHHBI CMBICT OTHOIICHUS «MEHBINE» («OONbIe») Ha MHOXKECTBE
[EJTBIX HEOTPUIIATEIBHBIX YHUCEN: ONPECICHIE, PUMEPHI.
29. TeopeTHKO-MHOKECTBECHHBI  CMBICT  CJIOKCHHS  IEIBIX  HEOTPHUIATSIBHBIX  YHCEN:
onpeieNIeHus, TPUMEPDI, YaCTHBIE CITy4aH.
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30. TeopeTUKO-MHOKECTBEHHBIM CMBIC  BBIUMTAHUS LENBIX HEOTPULATENbHBIX  YHCEN:
oTpeieNIeHus], IPUMEPBI, YaCTHBIC CITYJaH.

31. TeopeTHKO-MHOKECTBEHHBII CMBICIT OTHOIICHUS «MEHBIIIE Ha) («OO0JIbIIE HAa») HA MHOXKECTBE
EJTBIX HEOTPUIIATEIIBHBIX YHCEIl: ONpeAeIICHUE, IPUMEPHI.

32. TeopeTHKO-MHOKECTBEHHBI CMBICII YMHOXCHHS IENbIX HEOTPUIATCIbHBIX  YHCE:
omnpezeNieHus], IPUMEephl, YaCTHbIE CITYYaH.

33. TeopeTuko-MHOKECTBEHHBIN CMBICIT ACNIEHUS IO COIEPIKAHUIO: OMIPEICICHHUS, IPUMEPHI.

34. TeopeTuko-MHOKECTBEHHBIN CMBICI I€JICHUS HA PABHbIE YaCTH: ONPEICTICHHUS, IPUMEPHI.

35. TeopeTHKOo-MHOKECTBEHHBIM CMBICI OTHOIICHHS «MEHBIIE B» («OOJbIIE B») HA MHOXKECTBE
EJTBIX HEOTPUIIATEIIBHBIX YHCEIl: ONPEAeTICHUE, IPUMEPHI.



