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1. INIAHUPYEMbBIH MEPEYEHb PE3YJIbTATOB OBYUEHMSIIO YYEEHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO HA JOCTHIKECHUE CIEAYIOIINX LeJeii:

- dbopMUpOBaHHE IEHTPATHHBIX MATEMAaTUYECKHX TMOHITHA (YHCIO, BEIMYMHA,
reomMerpuueckasi (Qurypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIMSA, MPOU3BOAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  moABeneHHE OOYdYalomMXCs Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKU M OKPYKAIOIETr0 MUPa, TOHUMAHUIO MAaTEMaTHKN KaK YacTH

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

—  pa3BUTHE MWHTEJUICKTYQJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH  OO0ydaromuxcs,
MMO3HaBATCIILHOM AKTUBHOCTH, HUCCJICA0OBATCIILCKHUX YMCHHﬁ, KPUTHUYHOCTH MBINUICHUA, UHTCPCCA K
U3y4YCHUIO MaTEMaTHKH;

- dopmupoBaHre  (QYHKIIMOHAILHOM  MaTeMaTH4YeCKOW  TPaMOTHOCTH:  YMEHUS
pacrio3HaBaTb MaTeMaTU4YCCKUC AaCIICKThI B PCAJIBbHBIX KHM3HCHHBIX CHUTyallUsaX W IPHU HU3Y4YCHUU
JIPYTUX Y4EeOHBIX IPEIMETOB, MPOSIBICHNUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, POpMYIHPOBaTh X
Ha A3bIKC MATCMAaTHKW W CO3[JaBaTb MATCMATHYCCKHUEC MOICIHU, MNPUMCHATH OCBOCHHBIHN
MaTeMaTUYECKUH ammapar Uil pelieHHs MPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, HHTEPIPETUPOBATH U
OLCHUBATDH MMOJTYYCHHBIC PC3YJIbTATHI.

1.2. Ilnanupyemble pe3y/abTaTbl OCBOEHUSI y4eOHOT0 mMpeIMeTa

1.2.1. IlnanupyemMbie JUYHOCTHBIE Pe3y/IbTAaThl OCBOCHUS

Pabouass mporpamma yueOHOro mpeaMeTa MpelycMaTpUBACT OCTIKEHHE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMHA 00YYaIOMErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YlleHa POCCHUKCKOTO OOIIEeCTBA, MPEACTABIEHHE O MAaTEMaTHYECKHMX OCHOBaX ()YHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYp, SIBJIEHMM, MpOLEAyp IpaXkAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJCHCTBOBATh C COIMATbHBIMU HHCTUTYTAMHU B COOTBETCTBUHM C UX (DYHKIHUAMU U
Ha3HAUCHHEM,

2) IaTPUOTHUYCCKOTO BOCITHTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKOW Tpa)TaHCKONW HAEHTUYHOCTH, YBAXKEHMsI K IPOLLIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHICKHUX
MAaTeMaTUKOB M POCCHUICKOW MaTEMaTHYE€CKON IIKOJIbI, HCIIOJIb30BAHUE ITUX JIOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBSHHOI'O BOCIIUTAHMS:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0o Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJCHUS, CBA3aHHOTO C MPAKTUYCCKUM NMPUMEHEHHUEM JTOCTHKCHUN HAyKH
U IeATEeIbHOCTBIO YYEHOTO, OCO3HAHUE TMYHOTO BKIIAJa B MOCTPOCHHE YCTOWYHBOTO OYIyIIEro;

4) 5CTETHYSCKOTI'0 BOCITMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/Jad, pEUIeHUN, pPACCYXACHUH, BOCIPUUMYHUBOCTh K MAaTEMaTUYECKHM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) GU3UIECKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 3I0pPOBOTO U
Oe3omacHOTO O0pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (30POBOE NMUTAHHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHITHH U OTHAbIXA, peryspHas Guudeckas akTUBHOCTD), (PU3UUECKOE
COBEPIIECHCTBOBAHHE MPH 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN AEATETbHOCTHIO;

6) TPYIOBOT'O BOCITMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHWE IICHHOCTH TPYAOJIOOMs, MHTEpPEC K pa3IuyHbIM chepam




npoecCHOHANBHOM NIeATENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON M ee NPUIOKEHHUSIMH, YMEHHE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u peaan3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC
MJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTE€MaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO Ha
MPOTSKCHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYCCKUX 3a]ad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpbl, IOHMMAaHHUE BIHSHUA  COLMAIBHO-
HYKOHOMHUYECKUX TMPOIECCOB HAa COCTOSIHHE NPUPOAHONH M COIMAIBbHON Cpenbl, OCO3HAHHE
J100aNbHOTO XapakTepa 3KOJOTHYECKHX MPOoOJIeM, OpUEHTAlUsl HAa MPUMEHEHHWE MaTeMaTHYeCKUX
3HAHUU JJI pelIeHus 3a7a4 B 00J1aCTH OKPY>Karoleil cpeibl, MIaHUPOBAHKE TOCTYIIKOB M OLEHKU UX
BO3MOYKHBIX ITOCJIEICTBUH I OKPYKAIOILEH Cpebl;

8) IICHHOCTH HAYYHOTO TO3HAHMUS:

c(OpPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOLIECTBEHHOW MPaKTUKH, MOHMMAHUE MAaTeMaTH4YeCKOW HAayKu Kak chephl 4yeloBEeYEeCcKO
JESITEIIbHOCTH, ATAMOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIsI PA3BUTHS IMBHIIM3AIUN, OBIIAJICHUC SI3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpEeACTBOM TIO3HAaHUS MHpaA, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

1.2.2. HJIaHI/IpyeMbIe MeETaAllpeAMETHLBIC PE3YyJbTAaTbl 0CBOCHUSA

PabGouast mporpamma ydeOHOro MpeaMeTa MPEeIyCMAaTPUBACT JAOCTHIKEHHE CIICIYIOIINX
MeTanpeaMeTHBIX pe3y/ibTaToB:

B pe3yJbTaTe HU3y4YCHHS MaTeMaTHKU Ha YPOBHE CpeaHero obiiero oOpa3oBaHUs Y
oOyuarorierocsi OyayT cpOpMHpPOBaHbI NMO3HABATEIbHbIE YHMBepcaJibHble yueOHbIe JelicTBHS,
KOMMYHHKATHBHbIE YHHBepCaJibHbIE Yy4YeOHbIe JelCTBHS, pPeryJsiTHBHbIe YHHBepCaJIbHbIE
yueOHbIe 1eificTBHSI, COBMECTHAsI 1eSITeJIbHOCTD.

VY oOyyaromerocs 0yayr chopMHUPOBaHbl CIEAYIOMKME 0A30BBLIE JIOTMYECKUE JIEMCTBHS Kak
YacCTh ITO3HABATCIIBHBIX YHUBCPCAJIbHBIX V‘~IC6HI)IX ﬂeﬁCTBHﬁZ

BBISIBIIAITh M XapaKTePH30BaTh CYIICCTBEHHBIC TPU3HAKK MAaTEMAaTHYECKHX OOBEKTOB,
MOHITUM, OTHOUIEHUH MEXIYy MOHATHUSAMH, GOPMYIUPOBATh ONPEECIICHUS MOHATUH, YCTaHABIUBATh
CYIICCTBEHHBI TPU3HAK KJIACCHU(HUKAIIMKA, OCHOBAHUS JUIS OOOOIICHHS M CPABHEHUS, KPUTCPHU
IPOBOIUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYJTUPOBaTh W MPEOOpPA30OBBIBATH CYKICHHS: YTBEPAUTEIBHBIC |
OTpI/IHaTeJ'II)HI)Ie, CAUHHUYHBIC, YaCTHbLIC 1 O6HII/I€, YCJ'IOBHI)IG;

BBISIBIIITh MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpeunss B (hakrax,
JaHHBIX, Ha6J'IIOI[eHI/I${X nu YTBep)KI[eHI/ISIX, HpennaraTL KpI/ITCpI/II/I IJIs1 BBISAIBJICHUSL 3aKOHOM€pHOCTeI>i
U MIPOTUBOPEYHNI;

JC€JIaTb BBIBOJABI C MHMCIIOJIB30BAHHUEM 3dKOHOB JIOT'HKH, I[GJIYKTI/IBHI)IX N HWHIAYKTHUBHBIX
YMO3aKITFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUU (IIpsIMbIE U OT
NPOTHBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOAUTE MPUMEPBI B KOHTPIPUMEPBI, 000CHOBBIBATH
CO6CTBCHHBI€ CY)KHeHI/ISI " BBIBOJFBI,

BBIOMPATh CIOCOO pelieHus yueOHOM 3a1aun (CPaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BBIOMPATh HanboJIee MOIXOANIUN C YYETOM CAaMOCTOATEILHO BIICIEHHBIX KPUTEPHEB).

VYV obyuaronierocs 6yayr ¢opMUPOBAHEI CAEAVIOIINE 0Aa30BLIE HCCIEA0BATENLCKUE AEHCTBUS
KaK 9aCTh ITO3HABATCIIbHBIX YHUBCPCAJIbHBIX V‘—Ie6HI)IX lIefICTBHfI:

MCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HaHUs, (HOPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOpPEUHE, MpOOIeMy, YCTaHABIMBAaThH KMCKOMOE | JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIHI0, MHEHHE;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HCCIICOIOBAHUC
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBJIICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOILIECCAMU;

CaMOCTOSITENILHO (HOPMYJTUPOBATh OOOOIICHUS W BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHUs, MCCACIOBAHMS, OIIEHWBATh JIOCTOBEPHOCTH ITOJIYUYECHHBIX PE3YJIbTAaTOB, BBIBOJOB MU
0000I1IEHHI;




MMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIBUTATH MPEIOIOKEHHUSI O €T0
pPa3BUTUU B HOBBIX YCIIOBUSX.

N o0yyaronerocs oyayT copMHUpPOBaAHEI CIEIYIONINE YMEHUS pabortaTh
¢ nudopMalMel KaKk 4acTh [M03HABATEIbHBIX YHUBEPCAILHBIX YUEOHBIX JEHCTBUHN:

BBISBIIATHh JCPUIUTH MHPOPMAIIMH, JAaHHBIX, HEOOXOJUMBIX JJII OTBETa HA BOMPOC W JUISA
pELIeHUS 3a1a4H;

BBIOMpaTh ~ WMHGOPMAIIMI0O W3  HCTOYHMKOB  PA3JIMYHBIX  THUIIOB, AaHAJIM3UPOBATh,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYPUPOBaTh MH(POPMAIIHIO, TIPEACTABISATh €€ B Pa3IWYHBIX (OpMax, WILITHOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

YV oOyuyaronierocs  OyayT chOpMHUPOBaHbLI CIEAVIOIIHME YMEHHMS OOIIEHHS KaK 4acTh
KOMMYHHKATUBHBIX VHUBEPCAIBHEIX YUEOHBIX JEHCTBUM:

BOCIIPUHUMATh H  (OPMYJIHMPOBATH  CYXKJCHUS B  COOTBETCTBHM C  YCIOBUSAMH
U UensIMu  OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATH CBOID TOYKY 3pPEHUS B YCTHBIX
U THCHPMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY pEIIeHUs 3aJayl, KOMMEHTHPOBATh
IIOJIyYECHHBIA pe3yibTarT;

B Xojie OOCYXIeHHUsl 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBbI,
pemiaeMoil 3ama4yu, BBICKA3bIBaTh HWJIEH, HAICJICHHBIE HAa TIOMCK PEIICHHS, COMOCTaBIATH CBOH
CYXKICHHS C CYXJCHUSAMU APYTUX YYAaCTHUKOB Juajora, OOHapyXUBaTh pazlU4Me U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3yNbTaThl PpEUICHHs 3aJadd, OHKCIEPUMEHTa, HCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITCIIFHO BBIOMPATh (hOpMAT BBICTYIUICHUS C Y4ETOM 3a7ad MPE3SHTAIlMH U OCOOCHHOCTEH
ayJUTOPUH.

VY oOyuaromerocs OyayT copMUpOBaHbI CACAVIONINE YMEHUS CaMOOPraHM3alMy KaK 4acTh
PErYASATHUBHBIX YHUBEPCAILHBIX YUECOHBIX JEHCTBUM !

COCTaBIATh  IUIAH, AQNTOPUTM  pEHICHWS  3aJadd, BBIOMpPATh  CIOOCOO  peHICHUS
¢ yuyéTOM HMEIOIIUXCS PecypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEIICHHUH C Y4ETOM HOBOM WH(MOpMAIUH.

Y oOyuaromerocs OyayT chOpMUPOBAHBI CIEAYIOIIME YMEHHS CAMOKOHTPOJIS KaK 4acTh
PETYIATUBHBIX YHUBEPCAILHBIX YUEOHBIX IEHCTBUI:

BIIa/IETh HABBIKAMU TO3HABATEIHHOU pe(ICeKCUU KaK OCO3HAHHWS COBEPIIAEMBIX JIEHCTBHI U
MBICJIUTEIIBHBIX TIPOIIECCOB, WX PE3YyIbTaTOB, BIAJETh CIOCOOAMHU CAaMOIPOBEPKU, CAMOKOHTPOJIS
npoliecca U pe3ynibTaTa peleH!s MaTeMaTUUECKON 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PEIICHUH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HAWJEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUAM, OOBSCHATH MPUUYUHBI JTOCTHIKEHUS
WM  HEJOCTIDKCHHS  PE3yNbTaTOB  JACATEIBHOCTH, HAXOAUTh OMIMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

V obyuyaronierocs 0yayr cchopMHPOBAHEI CIEAVIOIME YMEHHS COBMECTHOM JIEATECIHHOCTH:

MOHUMATh M HWCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOW W HWHAWBHUIYaTbHOW pabOTHI MpHU
pernieHnu y9eOHbBIX 3a/1a4, MPUHUMATD 11eJ1hb COBMECTHOM NIEATEIbHOCTH, TIJIAHUPOBATh OPTraHU3aIHIo
COBMECTHOH paboThI, pacpeAeisiTh BUABI padoT, TOTOBAPUBATHCS, OOCYXKAATh MPOIECC U pe3yibTar
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIE), BBITOJHATH CBOIO YacTh pabOTHl U KOOPJAUHUPOBATH CBOU JCHCTBUS C APYTHMHU
YJleHAaMHd KOMaH[IbI, OILIEHWBAaTh KadeCTBO CBOETO BKJIaja B OOIIMIl MPOIYKT MO KPUTEPHSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMU B3aMOICUCTBHUS.




1.2.3. Ilnanupyembie mpeAMeTHbIE Pe3yJbTaThl 0CBOEHMSI

Pabouass mporpamma y4eOHOro TMpeaMeTa MpeayCMaTPUBACT JOCTHKCHHE CICTYIOIINX
NnpeJMEeTHBIX Pe3yJIbTATOB:

Ilo vyuyeOoHomMy mpeaMery '"'MartemaTnka' (BKJIOYasi Kypchl ""AJredOpa M Hayaja
MaTemMaTndyeckoro anaausa', "I'eomerpus'', "'BepossiTHOCTh M cTaTncTHKA')

1) BnageHue MeETOJAaMU JOKA3aTeNbCTB, AITOPUTMAMHU pEIICHUs 3aJa4d; yMEHHUE
bopMyIUpOBaTh ONpPENEICHUs, aKCHOMBI U TEOPEMbI, IPUMEHATh HX, MPOBOAWTH JOKa3aTeIIbHBIE
paccykJIeHUs B XOJI€ pEIICHUs 3a/1ay;

2) yMEHHE ONEpPUPOBATh MOHITHAMU: CTEIEHb YUCa, JIOTapu(dM 4Ynciia; yMEHUE BBITIOJIHATH
BBIYHMCIICHHE 3HAYCHWH M MpeoOpa3oBaHUs BBIPAKCHHM CO CTENEHAMH U JiorapudMamu,
npeoOpazoBaHus APOOHO-PAIMOHATEHBIX BBIPAKCHHIA,

3) yMeHHe OmnepupoBaTh MOHIATHAMHU: pallMOHAIBHBIC, MppallMOHAIbHBIC, MOKa3aTeIbHBIC,
CTETICHHBIE, JTIOTapU(PMUIECKHIE, TPUTOHOMETPUUYECKUE YPAaBHEHUS ¥ HEPABEHCTBA, UX CHCTEMBI;

4) yMmMeHHE ONepHpoOBaTh MOHATHUSAMHU: (YHKIHS, HEnpepbiBHAs (GYHKIHS, MPOU3BOIHA,
nepBooOpa3Has, ONpEACICHHBIM WHTETpAT, YMEHHE HAXOAUTh MPOU3BOJHBIC JJIEMEHTAPHBIX
GbyHKIMHI, UCTIONB3YsI CIIPAaBOYHBIE MaTEpHallbl; UCCIENOBATh B MPOCTEUIINX clydasx (QYHKIUU Ha
MOHOTOHHOCTb, HaXOIHWTh HAWOOJBIIMEC ¥ HAaWUMEHBIIHME 3HA4YeHHWS (DYHKIUN; CTPOHUTH TpaduKu
MHOTOYJICHOB C HCIIOJBh30BaHUEM allfapara MaTeMaTHYeCKOTO aHalu3a; MPUMEHSTh MPOU3BOTHYIO
MIPU PEUICHUU 3a]a4 Ha JBWIKEHUE; PellaTh MPAKTUKO-OPUEHTUPOBAHHBIC 3a/1aul HA HAHOOJIbIINE U
HAaUMEHbBIIINE 3HAYEHHS, HA HAXOXICHHUE TyTH, CKOPOCTU U YCKOPEHHUS;

5) yMCHHE ONEpHUPOBATh IMOHATUSAMHU: PAMOHAIBbHAS (DYHKIHS, MOKazaTeiabHas (QYHKIIHS,
creneHHass (yHKuusa, norapupmMudeckas QyHKIUS, TPUTOHOMETpUYECKHe (YHKIMU, OOpaTHBIE
(GYHKIMHM; YMEHHUE CTPOUTH I'padUKH M3ydeHHBIX (DYHKIUH, UCIOIH30BATh IpadUKH MPU U3YICHHUH
MPOLIECCOB M 3aBUCHUMOCTEH, MPU pPEIICHUHU 3a7ad U3 IPYTHX Y4eOHBIX MPEIMETOB W 3aJad U3
peaTbHOM KU3HU; BRIpAXKATh (POPMYJIaMH 3aBUCUMOCTU MEXK/y BEIIMUNHAMU,

6) yMeHue periatb TEKCTOBBIC 3a7[aud Pa3HBIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI, JIOJIU U
4acTH, Ha JIBIKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 3a7a9i U3 00JaCTH YIIPABJICHUS
JUYHBIMH U CEeMEHHBIMU (PUHAHCAMH); COCTABIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HUX
CHCTEMBI TI0 YCJIOBHIO 3aJ[a4M, UCCIIEIOBATh MOJYYEHHOE PellIeHNe W OIIEHUBATh MPaBAONOA00HOCTh
pE3yNbTaTOB;

7) yMeHue OmnepupoBaTh MOHATHSMU: cpefHee apudMeThuecKoe, MeauaHa, HauOoJbllee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIEpCHs, CTaHAapTHOE OTKIIOHEHHE YUCIOBOTO HabOpa; yMEeHHe
W3BJICKATh, WHTEPIPETUPOBATH HWH(OOPMAIMIO, TPEACTABICHHYIO B TaOJWIAX, Ha Juarpammax,
rpadukax, OTpa)xarolyto CBOWCTBA pEaIbHBIX MPOIECCOB U SIBICHUMN; MPEACTABIATh HH(DOPMALIUIO C
MTOMOIIIBIO TAOJIUII U TUAarpaMM; UCCIIEIOBATh CTATUCTUYECKUE JaHHBIC, B TOM YUCJIE C TPUMEHEHUEM
rpaduuecKux METOAOB U DIIEKTPOHHBIX CPEJICTB;

8) yMeHHe onepupoBaTh MOHATUSIMH: CIYYaHBIM OMBIT U CIy4ailHOE€ COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBHIYHUCISATH BEPOSTHOCTh C MCIOIB30BAaHHEM I'papUuecKUX METOMOB;
NPUMEHSTH (DOPMYJIbI CIIOKEHUSI M YMHOXKEHHUSI BEpOSTHOCTEH, KOMOMHATOPHBIE (PaKThl U (OPMYJIbI
IpU pelIeHUH 3a7ay; OICHUBATh BEPOSTHOCTH PEANbHBIX COOBITUH; 3HAKOMCTBO CO CIy4alHBIMH
BETMYMHAMU; YMEHUE TPHUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIIUX YHCENI B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX

9) ymenue onepupoBaTh MOHATUSIMH: TOUKA, MPSMasi, INTIOCKOCTh, TPOCTPAHCTBO, IBYTPAHHBIN
YTOJ1, CKpEIIMBAOUIUECS TIPSIMbIE, MapaIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U MIOCKOCTEH,
YTOJ MEXAY MPSMBIMU, YTOJ MEXAY MPSIMOU U MNIOCKOCTHIO, YTOJI MEXK/TY TIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH /IO MJIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMH, PACCTOSIHUE MEXK]Y TUIOCKOCTAMH; YMEHUE
WCITOJIH30BATh MPHU PEIICHUH 33]1a4 N3YYCHHBIC (DAKTHI M TEOPEMBI TIJIAHUMETPHH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MUPA;

10) ymenue omepupoBaTh MOHSATHSMHU: MHOTOTPAHHUK, CEUYCHHE MHOTOTPAaHHHKA, KYO,
napajuiefienune, npu3Ma, nupamuaa, Gpurypa u mMOBEepXHOCTh BpallCHUs, MWIHHIpP, KOHYC, IIap,
cthepa, ceueHus GUTyphl BpalIeHUs], TNIOCKOCTh, Kacaromasics chepsl, IUINHIPA, KOHYCA, TUIOMAdh
MOBEPXHOCTH MHPAMUABI, MPHU3MbI, KOHYyCa, LWUIUHApA, IUIomanb cdepbl, o0BeM KyoOa,
MPSIMOYTOJIBHOTO Tapajljie/ienuneaa, MUPaMUIbl, MPU3MbBI, IWIWHApPA, KOHYcCa, IIapa; yMEHHUe
M300paxkaTh MHOTOTPAHHHKHM M TIOBEPXHOCTH BpAIICHUS, MX CEUEHUS OT PYKH, C ITOMOIIBIO




YEpPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CpEACTB; YMEHHE paclio3HaBaTb CUMMETPHIO B
NPOCTPAHCTBE; YMEHHE PAacllO3HABATh IPABUIbHbIE MHOTOTPAaHHUKHY;

11) ymeHue omepupoBaTh HNOHATUSMH: JBH)KEHHE B IPOCTPAHCTBE, MOJO0OHBIE (GUIYpHl B
IPOCTPAHCTBE; HCIIOJIF30BaTh OTHOIIEHHUE IUIOIMIAACH MOBEPXHOCTEH W 00BbEMOB MOJOOHBIX (HUTYD
IPU PELIeHNH 3a/1a4;

12) yMeHHe BBIYHCIATH TEOMETPUYECKHE BEIWYWHBI (IJIMHA, YroJ, IUIOMIA/lh, OOBEM,
IUIOIA/b TIOBEPXHOCTH), UCIIOIb3Ysl U3yUYEHHbIE (POPMYIIBI U METOABI;

13) ymenue omepupoBaTh MOHITUSAMM: IPSIMOYTOJIbHAsI CUCTEMAa KOOPJAMHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE IPOM3BEACHUE, YroJl MEXKAY BEKTOpPaMH, CymMMa
BEKTOpPOB, IIPOM3BEJCHUE BEKTOpAa Ha YHUCIO; HAXOJUTh C IOMOILBIO H3YYEHHBIX (QOopMyI
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

14) ymeHue BbIOMpaTh NOAXOAALIMNA U3yYSHHBIH METO Ul PELIeHUs 3a/1a4M, PacliO3HaBaTh
MaTeMaTHuecKkue (HakThl M1 MaTEeMaTHUYECKHUE MOJICNU B MPUPOJHBIX M OOIIECTBEHHBIX SBIICHHSIX, B
UCKYCCTBE; YMEHHE IPHUBOJUTH IPUMEpPbl MAaTEMaTHUECKUX OTKPBITUH POCCUMCKON M MHPOBOM
MaTeMaTUYECKON HAYKH.

15) ymeHue onepupoBaTh IOHITHUAMH: OIpEJe/IeHHe, aKCUOMa, TeopeMa, CIIEACTBHUE,
CBOICTBO, MpPHU3HAK, J0Ka3aTeIbCTBO, PAaBHOCHIIbHbIE (POPMYIUPOBKH; yMEHHE (HOPMYIUPOBAThH
o0paTHOE U TPOTUBOINOJIOKHOE YTBEP)KICHHWE, MPUBOJUTH MPUMEPbl U  KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJ MaTeMAaTUYECKOM MHAYKLIMH; IMPOBOJUTH JI0Ka3aTeIbHbIE PACCYKICHUS IPU
pEeLLIeHUH 3aJ]ay, OLIEHUBATh JIOTHYECKYIO PAaBUIIBHOCTb PACCYXICHUH;

16) yMmeHue omnepupoBaTh MOHATHSMH: MHOXECTBO, IIOJMHOXECTBO, OIEpaluy Hajl
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBI amnmapar /s ONHCaHUS
peabHBIX TPOIECCOB M SBJICHWW M TpPU PEHICHWH 3a1a4, B TOM 4YHCIE U3 APYrHUX Y4eOHBIX
IPEIMETOB;

17) ymenmwe omepupoBaTh MOHATUSAMHU: Tpad, CBSA3HBIA rpad, nepeBo, LuKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a]1aBaTh M OMMCHIBaTh rpadbl pa3IMyHbIMU CIIOCOOAMM; UCHOIL30BaTh Ipadbl
IIPU pELICHUH 33/]a4;

18) ymeHue cBOOOAHO ONEpUPOBATh MOHATUSMH: COUYETAHHE, IE€PECTAHOBKA, YHCIIO
COUYETaHMM, YUCIIO NepecTaHOBOK; OMHOM HpIoTOHA; yMeHHe NMpUMEHsATh KOMOMHATOpHBIE (DAaKTHI U
paccyXIeHus [UIsl pelIeHNs 3a/1a4;

19) ymeHue omepupoBaTh MOHATHSAMH: HATypaJbHOE YHWCIO, I€JI0€ YHUCIO, OCTATOK IIO
MOJyYJI0, PAlMOHAJIBHOE YHCIO, HPPALMOHAIBHOE YHMCIO, MHOMKECTBA HATYypajbHBIX, LEJbIX,
PalMOHATILHBIX, IEHCTBUTENIbHBIX YHCEI; YMEHHE UCII0JIb30BATh IPU3HAKU ASTUMOCTH, HAUMEHbBIINN
o0mui JenuTeNlb W HauMeHbllee ofliee KpaTHoe, alropuT™M EBKINIAa NpU pelleHud 3ajad;
3HAKOMCTBO C Pa3JIU4YHBIMH MO3UIIMOHHBIMU CUCTEMaMHU CUUCIICHUS;

20) ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMH: CTENEHb C IIEJBIM IOKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENEeHHU, CTENEeHb C palMOHAIBHBIM IIOKA3aTeleM, CTENEHb C JCHCTBUTEIbHBIM
(BelIecTBEHHBIM) ITOKa3aTeNeM, JOrapugm yucia, CHHYC, KOCHHYC M TAHT'€HC MPOU3BOJIBHOTO YUCIIA;

21) yMmeHHE OIEpUPOBaTh TMOHATHUSAMHU: TOXKJIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHMM M HEPAaBEHCTB, PABHOCHIBHOCTh YPaBHEHUIA,
HEPaBEHCTB U CHUCTEM, palMOHaJbHble, HPPALMOHAIbHbIE, MOKa3aTeJNbHbIE, CTEHEHHbIE,
JorapupMHUECKUE, TPUTOHOMETPUUYECKHE ypaBHEHMs, HEpAaBEHCTBA M CHCTEMBbI; YMEHHE pelaTh
YpaBHEHHUs, HEPABEHCTBA U CHCTEMbI C IOMOIIBIO PA3IMYHBIX MPHUEMOB; pellaTh ypaBHEHUS,
HEpaBEHCTBA M CHCTEMBbI C MapaMeTpoM; MPHUMEHSATh YpaBHEHMs, HEPABEHCTBA, MX CHUCTEMbI IS
peleHnss MaTeMaTUYeCKUX 3aa4 1 331a4 U3 Pa3InyHbIX 00JIacTel HAyKU U PeabHOM KU3HU;

22) ymeHue cBOOOJHO ONEpPUPOBATh MOHATUAMHU: Tpapuk (YHKUUH, oOpaTHas (YHKIMS,
KOMIO3UIMS (PYHKUMN, TUHEHHAs GyHKIUS, KBaJpaTHUHas (YHKIMS, CTEIeHHas QYHKIHUS C IeJIbIM
mokaszarejeM, TpUTOHOMeTpudyeckue (yHKIMHM, oOpaTHble TPUTOHOMETpUYECKHE (DYHKIUH,
noKasarenbHasi U Jorapupmudeckas (QpyHKIUHU; YMEHHE CTPOUTh Tpa@uKu (YHKIUHA, BBITOJIHSITH
npeoOpa3oBaHus rpadukoB GyHKINHT;

YMEHHE HCIONb30BaTh rpa@uku (QYHKIUN AJI1 U3YYEHHUs IMPOLIECCOB U 3aBUCHMOCTEH INpHU
peLIeHUH 3a/1a4 M3 JPYTruX y4eOHBIX NPEIMETOB U U3 pealbHOW JKM3HU; BbIpaXaTh (hopMylamu
3aBHCUMOCTH MEXIY BETUUYUHAMU;

yMeHHE CBOOOJIHO ONEPHPOBATH MOHATHIMU: YeTHOCTh (DYHKIMH, TEPHOAUYHOCTD (DYHKIIMH,



OTPAaHWYEHHOCTh (YHKIIMH, MOHOTOHHOCTh (YHKIIMH, D3KCTpeMyM GYHKIIUHA, HaAWOOJbIICe U
HaMMEHbIIIee 3HAaUeHUs! (PYHKIIUN Ha IPOMEKYTKE; yMEHHUE ITPOBOAUTH MCCIIEJOBaHNE (PYHKIINY;

YMEHHUE UCIOJIb30BaTh CBOMCTBA U IpadUKu (DYHKIMH A pellieHUs ypaBHEHUI, HEPAaBEHCTB
M 3a1a4 C [apaMeTpamH; H300pakaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHMA
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

23) ymenuwe CBOOOJHO ONEPUPOBATH TOHATHUSMHU: IOCIEIOBATEILHOCTD, apupMeTHdecKas
nporpeccusi, reoMeTpuuecKkas mporpeccusi, 6€CKOHeYHO yObIBarolasi TeoMeTpuyecKas Iporpeccus;
yYMEHUE 3a/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOLIBIO PEKYPPEHTHBIX (hopmMyi;

24) yMmeHHE ONepUpOBaTh MOHATUAMHU: HENPEPHIBHOCTh (YHKLMH, ACHUMITOTHI rpaduka
GyHKUMu, TepBas W BTOpas IPOU3BOAHAS (YHKIMM, I€OMETPUYECKUH U (U3MYECKHH CMBICIT
POM3BOJIHOW, TIEpBOOOpa3Hasi, ONpPEACICHHbI MHTErpal; yMEHHE HAaXOAWTh ACHMIITOTHI rpaduka
(GYHKLUU; YMEHHE BBIYMCIATH HPOM3BOJIHBIE CYMMBbI, IPOU3BEACHUS, YAaCTHOTO U KOMIIO3MILIUHU
(GyHKUIMH, HAXOAUTH YpaBHEHUE KacaTelnbHOH K rpaduky GpyHKIuY;

YMEHUE HCHOJIb30BaTh IPOU3BOAHYI Ul MCCIENOBaHUA (QYHKUUH, A8 HaXO0XKICHHS
HAWIYYIlIero pelieHus] B MPHUKIAJAHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMHUYECKUX U (U3UUECKUX
3ajjayax, A ONpEIeNICHUs CKOPOCTH M YCKOPEHMs; HaXOAWUTh IUIOWaaAd U 00beMbl (QuUryp c
MOMOIIIBI0 HMHTETpajia; MPHUBOAWTH MPHUMEPHl MaTEeMaTHYECKOTO MOJEIMPOBAHUS C MOMOIIBIO
muddepeHIMaTbHBIX YPaBHEHHI;

25) yMeHue OmepHpoBaTh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, COINPSDKEHHBIE KOMIUIEKCHBIC
4yuciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO uYHcia, (opMa 3alucu  KOMIUIEKCHBIX YHCel
(reoMeTpuvecKasi, TPUTOHOMETpUYecKas U anreOpandeckas); yMeTh IPOU3BOIUTHh apHU(PMETHIECCKHE
JeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; IPUBOJIUTH IPUMEPHI UCII0JIb30BAaHHSI KOMIUIEKCHBIX YHCEl;

26) ymeHue CBOOOJHO ONEpUPOBATHh MOHATUSIMU: CpelHee apudMeTudyeckoe, MeAuaHa,
HauOoJIbllIee U HAaUMEHbIIee 3HAYCHU S, Pa3Max, TUCIIePCHs, CTAHJApPTHOE OTKJIOHEHHE I ONHCaHUS
YHCIIOBBIX JIaHHBIX; YMEHHUE HCCIIEI0BATh CTaTUCTUYECKHE JaHHBIC, B TOM YHCJIE C MPHUMEHEHHEM
rpadu4ecKux METOJOB M 3JEKTPOHHBIX CpPEACTB; TIpadUyecKd HCCIEA0BaTh COBMECTHbBIE
HaOJIFOICHNS C TOMOIIBIO JarpaMM pacCeUBaHUs U JTMHEHHOU PEerpecCcuu;

27) yMeHue HaXOAWUTh BEPOSATHOCTH COOBITUI C HCHOJB30BAHHEM IpaUUECKUX METOOB;
OPUMEHSTHh JUIS PElIeHds 3a7ad (OpPMYIBI CIOXKEHHS W YMHOXXEHHS BEpOSTHOCTEH, (opMyIy
NOJTHOM BeposATHOCTH, ¢Gopmyny bepHymin, koMOuHaTOpHBIE (AKTBI U (QOPMYIIBI;, OLIEHUBAThH
BEPOSITHOCTH pEaJbHBIX COOBITHI; YMEHHE OIEpPHUPOBATh TOHSATHAMHU: CIydailHas BeIMYMHA,
pacripeielieHue BEpOsTHOCTEH, MaTeMAaTHYECKOe OKUIAHUE, JUCTIEPCUs U CTaHAAPTHOE OTKJIOHEHUE
CIlydaifHOW BENMYMHBI, (YHKIUU pacTpepeSieHHs] U TUIOTHOCTH PaBHOMEPHOTO, MOKAa3aTeIbHOTO M
HOPMAaJIbHOTO pacHpeeNeHU; yMEHHE HCIOJb30BaTh CBOWCTBA WM3YYEHHBIX paclpeleleHuil Juis
pemeHusl 3agad; 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOABI BBIOOPOYHBIX
UCCIIEIOBaHM; YMEHUE NMPUBOIUTH MIPUMEPHI MPOSIBIECHUS 3aKOHA OOJBIIMX YHUCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

28) ymMeHue CBOOOJHO ONEpUPOBATh MOHATHSAMU: TOUKA, IpsAMasi, MIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMI yroj, JBYI'PAaHHBIA YroJl, TPEXI'PaHHBIA YroJ, IepeceKaromuecs,
napajujelibHble M CKPEIUBAIOIINEecs MpsMble, MapaIeIbHOCTh M MEPIEeHAUKYISIPHOCTh MPSIMBIX U
IUTIOCKOCTEH, YTOJI MEXIy TPSMBIMH, YroJd MEXIy TMpSIMOH U TUIOCKOCTBIO, YroJd MEXIY
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh IPH pPELIeHUM 3a7ad H3y4deHHble (AKThl U TEOPEMBI
IUTAHUMETPHUH;, YMEHHUE OIICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHE ONEPUPOBAThH
HNOHATUSMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA, IPAaBUJIbHBIA MHOTOTPAaHHUK, IpH3Ma,
nupamuaa, (GuUrypa W TOBEPXHOCTh BpAallCHWs, IWIMHAP, KOHYC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUYEHHUSI KOHyca M ILWJIMHIpA, MapayielibHble OCH MM OCHOBAaHHUIO, CEUYEHHUE LIapa,
TUTOCKOCTh, Kacaromascs cQepsl, MUINHIPA, KOHYCa; YMEHHE CTPOHWTH CEUeHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpbl M MOBEPXHOCTH BpAILllEHHs, UX CEUEHHs, B TOM 4YHCIE C
MIOMOIIIBIO  DJIEKTPOHHBIX CPEACTB; YMEHHE TMPHMEHSATh CBOWCTBA TE€OMETPHUYECKHUX (UTryp,
CaMOCTOSITENIbHO (D OpPMYIHpPOBaTh ONpEAETICHUs HW3Yy4aeMbIX (Uryp, BBIIBUTaTh THIOTE3Bl O
CBOWCTBaX W TpPU3HAKaX TE€OMETPUYECKUX (QHUTYp, OOOCHOBHIBATH WIJIM OINPOBEPraTh HX; YMCHHE
OPOBOJUTH KJaccU(UKaMio (GUIYp N0 pa3duuHbIM TPU3HAKAM, BBINOJIHATH HEOOXOAUMBIE
JIOTIOJTHUTEIILHBIE IOCTPOCHHUS;

29) ymenue CcBOOOJHO ONEpUPOBATH MOHATUAMH: IUIOMAAb (UTYpBIl, 00BeM (UTYpHI,



BEJIMYMHA YyTJIa, PACCTOSHUE OT TOYKU O IUIOCKOCTH, PACCTOSHUE MEXAY NPSAMBIMHU, PAacCCTOSIHHUE
MEXIYy IUIOCKOCTSMH, IUIOIAAb c(hepbl, IIIOmaab MOBEPXHOCTH MUPAMUABI, NPU3MBI, KOHYCA,
WIMHApPa, 00beM Ky0a, MpSMOYroJbHOIO Napajiesienunena, MUpaMHJbl, MPU3MBI, IMIMHAPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOAO0HBIX PUTYD;

30) ymeHue CBOOOJHO ONEPUPOBATH NOHATHAMM: [BH)KEHHUE, IapauleNIbHBIM IepeHoc,
CUMMETpHUS Ha IUIOCKOCTH W B IPOCTPAHCTBE, IMOBOPOT, MpeoOpazoBaHHE MOJ00Ms, MOAOOHbIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOJOOHbBIE (PUIYPBI, B TOM YUCIIE B MPUPOAE, UCKYCCTBE,
apXUTEKType; YMEHHUE MHCIIOIb30BaTh I'€OMETPUUYECKUE OTHOILIEHUS, HAaXOIUTh TIE€OMETPUYECKHE
BEJIMYMHBI (IUIMHA, YT, IJIOLIa/lb, 00bEM) TP PELLICHUU 3aJau U3 APYIUX y4eOHBIX IPEIMETOB U U3
peanbHOU KU3HU;

31) ymeHue CBOOOAHO ONEPUPOBATH MOHATUAMHU: MPSIMOYrOJbHASA CHCTEMAa KOOPIWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJIMHATHI BEKTOpA, CyMMa BEKTOPOB, IPOU3BEJICHHE BEKTOpa Ha
YHCII0, PA3JIOKEHUE BEKTOPA 10 0a3UCy, CKAISIPHOE IIPOU3BEIECHNE, BEKTOPHOE IIPOU3BEIEHUE, YTOJI
MEXJy BEKTOpaMM; YMEHHE MCIIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBIM METOJ JUIsl PELICHMS
TreOMETPUYECKUX 3aJau U 337a4 JPYruxX y4eOHBIX MMPEIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpula 2
X 2 1 3 X 3, onpeaenuTenb MaTPULbl, TEOMETPUYECKHI CMBICI ONPEIETUTENS;

32) ymeHHEe MOJEIUPOBaTh peaJbHbIE CUTYyallUM Ha $A3bIKE MaTEMaTHKH; COCTaBIISThH
BBIDQ)KEHUS, YpPaBHEHHs, HEPABEHCTBA M UX CHCTEMbl [0 YCIOBHMIO 3aJayd, HCCIEI0BaTh
IIOCTPOCHHBIE MOJENIU C HCIIOJIb30BAHMEM anmapara ajareOpbl, MHTEPIPETHUPOBATh IOTYYEHHBII
pe3yibTaT; CTPOUTh MAaTEMATUYECKUE MOJEIU C HMOMOIIBI0 I'€OMETPUUYECKUX MOHSATHHA U BEJIUYUH,
pelmath CBsA3aHHbIE C HUMHU IPAaKTUYECKUE 3aJaud; COCTaBIATh BEPOSTHOCTHYIO MOJENb U
UHTEPIPETUPOBATh  TOJYYEHHBIH  pe3yiapTaT; pelarh MNpPUKIaJHbIe 33Jauyd  CpelCTBaAMU
MaTeMaTHYECKOTO aHAJIM3a, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO M (PU3MUECKOTO XapaKTepa,

33) ymeHnue BbIOMpaTh NOAXOAALIMM METOX JUIsl pelIeHUs 3a]laud; MOHMMaHUE 3HAaYMMOCTHU
MaTeMaTHKHd B W3YYEHHH MPHUPOJHBIX M OOLIECTBEHHBIX IMPOIECCOB M SBJICHUH; YMEHHE
pacrio3HaBaTh INPOSIBJIEHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOJUTH IPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MaTeMAaTHYECKOW HAyKH.

K xonny o0yuyenusi oOyuarommiicss MOJYyYHMT cielylolue NpeiMeTHbIe pe3y/bTaTbl MO
oTACAbHBIM TeMaM (enepanbHoi padoueil mporpaMmsbl yueOHoro kypca «Maremaruka. Kype
«AJre0pbl H HAYATA MATEMATHYECKOI0 AHATU3A):

Yucja ¥ BbIYMCTIEHHUA:

CBOOOJIHO OMEpUPOBATh MOHITUSAMU: DPALHUOHAIBHOE YHCIO, OECKOHEYHas MepHOINYecKas
JIpoOb, MPOIEHTHI, UPPAIMOHATHHOE YHUCIIO, MHOKECTBA PAIlMOHAIBHBIX U JICUCTBUTEIBHBIX YHCE,
MOJYJIb IECTBUTEIIBHOTO YUCIIA;

MPUMEHATHh APOOM W MPOIEHTHI JJIA PEIICHUS TPHUKIAAHBIX 3a/ad U3 Pa3IMYHBIX OTpaciieu
3HAHUU U pEeAIbHOM )KU3HH;

MPUMEHATh TNPUOIDKCHHBIE BBIUHUCIEHUS, TIpaBUja OKPYIJICHUS, TPUKHUAKY U OICHKY
pe3yJibTara BEIYMCIICHUN;

CBOOOJTHO OTEpPUPOBATh TMOHATHEM: CTEMEHb C IEJbIM [OKa3aTejleM, HCIOIb30BaTh
NOAXOANIYI0 (OopMy 3amucH ACHCTBUTENBHBIX YHWCEN JUIsl PEHICHHUS TMPaKTUYeCKUX 3a1ad U
MPEJCTaBIICHUS JAHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYPAIbHOM CTENEHH;

CBOOOJTHO OTIEPUPOBATH TTOHATHEM: CTENEHB C PAIIMOHATILHBIM MTOKa3aTelieM;

CBOOOJHO OMEpUPOBATh TOHATUSAMHU: JIOTapuUPM dYHCIa, JSCITHYHBIE ¥ HATypalbHBIC
norapudmsr;

CBOOOJHO OMEpUPOBATh TMOHSATUSIMU: CHHYC, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, ADKKOCUHYC U APKTAHI€HC YMCIOBOI'O ApTyMEHTA.

CBOOOJTHO OMIEPUPOBATH MOHATHSIMU: HATYPAITHHOE U II€JI0€ YMCIIO, MHOYKECTBA HATYPAIbHBIX U
LEJIBbIX YMCEN, UCIOJIb30BaTh MpU3HaKU aeauMocTH 1enbix yucen, HOJ n HOK natypanbHBIX uncen
JUISL pelIeHus 3a71a4, TPUMEHSTh anropuT™ EBkinaa;

CBOOOJHO OMEpUPOBATH MOHATHEM OCTaTKa MO MOMIYJIO, 3allMChIBATh HATypajbHBIC YHUCIIA B
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Pa3TUYHBIX MTO3UIIMOHHBIX CHCTEMAax CUHCIICHHUS,;

CBOOO/IHO OTNEPUPOBAThH MOHSATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMITJICKCHBIX YHCEN,
MIPEACTABISITh KOMIJIEKCHBIC YHC/a B aareOpandecKoid U TPUTOHOMETPUIECKON (hopMe, BBIMOTHATH
apudMeTHIecKre oneparuy ¢ HUMU ¥ H300pakaTh Ha KOOPIMHATHON TUIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHSATUSAMH: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO, PaBHOCHJIbHBIC
YpaBHEHUS U YPaBHEHUS-CIICICTBUS, PABHOCHJIbHBIC HEPABEHCTBA;

MPUMEHSITh Pa3jMYHbIC METOJbI PEIICHUS PANHOHAIBHBIX W JAPOOHO-palMOHAIBHBIX
YpaBHEHUH, TPUMEHATh METO/I MHTEPBAJIOB ISl PEIIICHUSI HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOTOUYJIEH OT OJTHOM NMEPEMEHHON, MHOTOUYICH C IEIBIMH
Kod(duUIMeHTaMH, KOPHH MHOTOWICHA, IPUMEHSTH JCJICHUE MHOTOWICHA HA MHOTOUJICH C OCTATKOM,
teopemy be3y u reopemy Buera niis perenus 3anad;

CBOOOJIHO OINEPUPOBATh MOHITUSIMU: CUCTEMA JIMHEHHBIX YpPAaBHEHUH, MATPHUILIA, ONPEICIUTENb
MaTpuilbl 2 X 2 U €ro reOMETPUYECKUN CMBIC], UCMOJIb30BATh CBOMCTBA ONpenenuTens 2 X 2 s
BBIYHMCIICHUS] €r0 3HAYEHMs, MPUMEHATb OMNPEICIUTENN JUIsl PEUICHUS CHUCTEMbl JMHEHHBIX
YpaBHEHUU, MOJICIMPOBATh PEAIbHBIE CHUTYAaIlMH C IOMOIIBI0 CHUCTEMBbl JIMHEWHBIX YpaBHEHUH,
MCCJIEIOBATh TOCTPOEHHBIE MOJEIN C TIOMOIIBIO MATPHIl U OMNpeAeNUTeeH, WHTEPIPETUPOBATh
MOJIyUYEHHBI pPE3yJabTaT; HCIOJIb30BaTh CBOMCTBA MAEWCTBUI C KOPHSAMHU JUIs MPeoOpa3oBaHUS
BBIPQKCHHM; BBITIONHATh IMPEOOPA30BAHMS YHCIOBBIX BBIPAKEHUH, CONEPKAIINX CTEICHU C
parMoHAIBHBIM ITOKA3aTEIIEM,

WCIIOJIH30BATh CBOMCTBA JIOTapU(PMOB 115l PeoOpa30BaHUs JTOTapu(PMUIECKUX BBIPAKCHU;

CBOOOJTHO OIEPUPOBATh MOHIATHAMHU: UPPALMOHATIBHBIC, MTOKA3aTEIbHBIC U JIOTapU(PMUUYECKHEC
YpaBHEHUs, HAXOJUTh WX PEUICHUS C TOMOIILI0O PABHOCHJIBHBIX NEPEXOJOB WM OCYIIECTBIISA
MIPOBEPKY KOPHEIA;

MIPUMEHSATD OCHOBHEIC TPUTOHOMETPUYECKHUE bopmyIbI JUIS npeoOpa3oBaHus
TPUTOHOMETPHUYECKUX BBIPAKCHUH;

CBOOOJTHO  OMEpPUPOBATH  MMOHSATHUEM: TPUTOHOMETPUUECKOE  ypaBHEHHE, IPUMEHATH
Heo0XoauMbIe (HOPMYIIBI AJIsl PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICJIUPOBATh PEATbHBIE CUTYAIlMU Ha SI3bIKE aJIreOpbl, COCTABISATh BBIPAKEHUSI, YPaBHEHUS,
HEpaBEHCTBA MO YCIIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOECHHBIE MOJENIN C UCIIOJIb30BAHUEM alllapaTa
anreopsol.

CBOOOJHO OIEPUPOBAThH MOHATHAMHU: HPPALMOHATBHBIE, TIOKAa3aTeIbHbIE U JIOTapu(pMUIECKUE
HEPaBEHCTBA, HAXOUTh UX PEILIEHHs C TIOMOIBIO0 PABHOCUIIBHBIX IEPEX0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pelIeHHH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpPHpPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO, IPUMEHATh
HE00X0UMBbIE (OPMYITBI TSl PEIICHHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMHU: CHUCTEMAa U COBOKYIHOCTh YpaBHEHMH M HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBI M CHUCTEMBI-CIICJICTBHS, HAXOIUTh PEUICHUS CHCTEMBI M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTrh  palnuoOHAaJbHBIC, HPPANMOHAJBbHBIE, TOKa3aTeJbHbIE, Jorapu@MUYECKHe W
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEPIKaIe MOAYJIH U TTapaMeTphl;

MPUMEHATH TpadUUecKue METOJBI JUIsl PEIICHHS ypaBHEHWH M HEPaBEHCTB, a TAKKe 3a/1ad C
napamMeTpamu;

MOJISIMPOBATh pPeajbHBIC CUTYAaIlMHd Ha SI3BIKE alTreOpbl, COCTABIISATH BBIPAKCHUS, YPAaBHEHHS,
HEpaBEHCTBA M HUX CHCTEMbl IO YCIOBHMIO 3a/1a4M, HCCIIEAOBAaTh IOCTPOCHHBIE MOJEIH C
UCTIOIb30BaHUEM armapaTa ainreOpsl, HHTEPIPETUPOBATH IMOYUYEHHBIN pe3yIbTar.

DyHKIUH U TPaQUKH:

CcBOOOZHO OmNEpUpOBaTh MOHATUAMHU: (QYHKIMS, CHOCOObI 3anaHusi (QYHKIMH, B3aUMHO
oOpatHble (QyHKIMHM, KoMOo3uuus QYHKIUH, rpaduk ¢GYHKUIUH, BBINIOIHATH HIIEMEHTApHBIC
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEpUPOBATh MOHATHAMM: OOJIACTH ONPENEIEHUs] U MHOXKECTBO 3HAUCHUH (yHKINH,
HYH (QYHKITH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJHO ONEPHPOBATDH MMOHATHUSMU: YETHBIE U HEUETHBIC (PYHKLIUU, IEPUOANUECKUE (PYHKIINH,
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IPOMEKYTKM MOHOTOHHOCTH (YHKLUH, MaKCUMyMbl M MHUHMMYMBbl (YHKIUH, HauOojbllee HU
HaMMEHbIIIee 3HaUeHUE (PYHKIIMH HA TIPOMEXKYTKE;

CBOOOJHO ONEpUPOBaTh IOHATUSAMM: CTENEHHass (QYHKIMS C HaTypajdbHBIM M IEJIbIM
nokasaresem, TpaguK CTeNeHHON (PYHKIIMH ¢ HATypaIbHBIM U IIeJIBIM TIOKa3aTeneM, rpaguk KOpHs n-
Ol CTeneHu KaK GyHKLIUU 0OpaTHOH CTENEHU C HaTypallbHBIM I10Ka3aTeNIeM;

OIIEpPUPOBATH MOHATHIMU: JIMHEHHAS, KBaJpaTHUHas U ApOoOHO-THHEWHAs (PYHKIIUH, BBITIOIHATH
3JIEMEHTAPHOE MCCIIEI0OBAHNUE U TIOCTPOEHHUE UX IPpaUKOB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMHU: IIOKa3aTelbHas W Jorapugmuyeckas (QyHKIUH, HX
CBOMCTBA U IrpadMKH, UCIIOIb30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHMIA;

CBOOOJHO OIEPUPOBATh MOHATUAMU: TPUTOHOMETPHUECKAs OKPYXHOCTb, OIpe/eJIeHHue
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh TIpaduKu (GYHKUMH U1 HCCIIEAOBaHMs IPOLIECCOB U 3aBUCUMOCTEH mpu
pelIeHnH 3aJad U3 JAPYrHX y4eOHBIX NPEAMETOB M PEaTbHOM JKM3HHU, BBIpaXaTb (HopMyiaamu
3aBUCUMOCTH MEXJly BEJIUUYNHAMY;

CTpOUTH TpaUKU KOMITO3UIMM (PYHKIUH C IOMOIIBIO AIIEMEHTAPHOTO HCCIEAOBAHUS U
CBOWCTB KOMITO3UIIMHU JBYX (DyHKIIMIA;

CTPOUTH TEOMETpHUUYECKHE 00pa3bl YpaBHEHUH W HEPABEHCTB HA KOOPIMHATHOM TIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: T'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIMH [T MOJCIIMPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IIPOIIECCOB.

Hayana MmaTeMaTH4ecKOro aHajIn3a:

CBOOOJHO ONEpUPOBATh TOHATHIMHU: apUPMeTHdYecKas H TeOMEeTpUYecKas IpOrpeccus,
OecKOHEeUHO YOBIBAIOIIAs TeoMEeTpUYecKas MpOrpeccusi, JHUHEHHBIH W SKCHOHEHIMAJIbHBIA pPOCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIOJIb30BATh MPOIPECCUM AJISl peIlIeHHs peajbHbIX 337a4 MPUKIAIHOIO XapakTepa; CBOOOIHO
ONEpPHPOBATh MOHATHSAMH: IIOCIEI0BATEIBHOCTh, CIMOCOOBI 3aJaHUs  IOCIIEAOBATEILHOCTEH,
MOHOTOHHBIE ¥  OrpaHMYEHHbIE IOCJIEIOBATENBHOCTH, IIOHMMAaThb OCHOBBI  3apOXKJEHUS
MaTeMaTHYECKOTO aHalIM3a Kak aHan3a 0ECKOHEYHO MAaJIbIX;

CBOOOJHO ONEpUPOBAaTh IOHIATUSAMHU: HeENpepbIBHbIE (QYHKLUHU, TOYKHM pa3pbiBa TIpaduxa
(GYHKIIMH, aCUMIITOTHI rpaduka (QyHKIUH;

CBOOOJHO OIEPHUPOBAThH MOHATHEM: (PYHKIUS, HEIPEpbIBHAs HA OTpe3Ke, MPUMEHSATh CBOICTBa
HETPEPBIBHBIX (DYHKIIHIA IS peIIeHus 3a/1a4;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: NE€pBast U BTOpasi MPOU3BOHbIE (DYHKIIMH, KacaTelbHas K
rpaduky GyHKINU;

BBIUUCIIATh IPOM3BOJIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOIO M KOMIIO3UIIMM JIBYX (YHKIHH,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIINH;

UCIOJIb30BATh T€OMETPUUYECKUH U (PU3NUECKUI CMBICT IPOU3BOIHOM /sl peILieHHs 3a/1au.

WCTIOJIH30BAThH MPOU3BOIHYIO /ISl HCCIIEIOBAHUS ()YHKIIMKM HA MOHOTOHHOCTH M DKCTPEMYMBI;

HaXO/UTh HanOoJIbllee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPHIBHOW Ha OTPE3KE;

WCIIOJIH30BATh MPOU3BOAHYIO U HAXOXKACHUS HAWIYUIIETO PEHICHUS B MPUKIIAJHBIX, B TOM
YHCciIe COLMANbHO-DKOHOMUYECKUX, 3a]adax, Ui OINpeJesIeHUs] CKOPOCTH M YCKOPEHHs Ipoliecca,
3alaHHOTO (POpMYJTOH WK TpaduKoM;

CBOOOJHO OIEpPHUPOBATH MOHATHSAMHU: NEPBOOOpa3Hasi, OMpEAETCHHbIM HHTErpaj, HaXOAWUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIIMI U BBIYUCIATH UHTErpai o popmyne Herorona-JleltoHua;

HaXO/UTh IJIOLIA/IU TNIOCKUX (GUTYp U 00BEMBI T€J ¢ TOMOIIBIO0 HHTETpaa;

UMETh TPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJCIHPOBAHUMA HA TIpUMEpE COCTABJICHUS
TuddepeHIMaIbHbIX YpaBHEHUH];

pemarh TPUKIaTHBIE 337a4d, B TOM YHCIE CONHATBHO-DKOHOMHUYECKOTO M (PU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOT0 aHAJIN3a.

MHo:xecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATh MOHATHUAMH: MHOXECTBO, ONEPAIlM HaJl MHOXKECTBAMHU; MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH armapart JJIsl ONMCAHUS PEaIbHBIX MPOIECCOB U SIBICHUH, IPH PEIICHUH
3aJa4 U3 APYrux y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATh TMOHITUSMHU: OIPENEICHUE, TeopeMa, YpaBHEHHE - CJEICTBHE,
CBOWCTBO MaTEeMaTH4ECKOTO 00BEKTA, T0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPaBHEHHS U HEPABEHCTBA.
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K koHny o0ydeHusi 00y4aroumuiicsi moJy4yuT CJeaylollue NpeaMeTHbIe pe3yJbTaThl MO
OTAeJbHBIM TeMaM (enepanbHoil padoyeil mporpamMmmebl yueOHOro kypca «Martematuka. Kypc

«["eomeTpusi»:

CBOOOJHO OINEPUPOBATH OCHOBHBIMM IOHATUSAMH CTE€PEOMETPUM IPU pEIIeHUM 331ad U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh AKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PEIIEHUH TeOMETPUYECKHUX
3ajay;

KJaccu(UIUpPOBaTh B3aMMHOE pACHOJOXKEHHE TPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, NMPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C YIVIaMU B IIPOCTPAHCTBE: MEXKAY IPSIMbIMU
B IIPOCTPAHCTBE, MEXy NPSIMOM U IIIOCKOCTBIO;

CBOOOJHO OINEPUPOBATH IMOHATUSAMH, CBS3aHHBIMH C MHOTOTPAaHHHKAMH; CBOOOIHO
pacrio3HaBaTb OCHOBHbIE BHJABl MHOIOIPaHHHUKOB (Tpu3Ma, MNHpamMHuJa, M[PsMOYTOJIbHBIN
napajuienenunen, kyo);

KJ1accu(uUUpoBaTh MHOTOTPAHHUKH, BBIOWMpas OCHOBaHUS Ul KJIAaCCU(PHUKALMU; CBOOOIHO
OIEpUPOBATh NOHATUIMH, CBA3aHHBIMH C CEYEHHEM MHOTOTPAaHHUKOB IJIOCKOCTHIO;

BBINOJIHATE IApajlIeIbHOE, LEHTPalIbHOE M OPTOrOHAIBHOE IPOEKTUPOBaHUE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha MIIOCKOCTH;

CTPOUTH CEYEHUs MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJ[AMHU, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YEpTEXH U3 PUCYHKOB IPOCTHIX 0OBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCIIATH IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma, MUPAMUA), T€OMETPUUYECKUX
TEeJI C MpUMEHEHUEM (HOpMYT;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: CUMMETPHUSl B NPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTb
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHHU (UTYPHI;

CBOOOJHO OINEPUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBINOJIHATH IEHCTBUS Ha/l BEKTOPaMH;

pemate 3aJayd  Ha JI0Ka3aTeIbCTBO MAaTeMAaTUYECKUX OTHOIIEHWH U  HaXO0XKJEHUE
TreOMETPUYECKUX BEJIWYMH, NMPUMEHss M3BECTHBIE METOJbl MPU PEIICHHMM MaTeMaTHYeCKHX 3a/ad
MOBBILIEHHOT'O U BBICOKOT'O YPOBHSI CJIO’KHOCTH;

OPUMEHATh MPOCTEHIINEe TNPOrpaMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3ajiay;

U3BJIEKaTh, MPEOOpPa30BbIBATh U HHTEPHPETHPOBATH HH(POPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX QUTypax, NPeJCTaBICHHYIO Ha YepTexaxX U pUCYHKaX;

IPUMEHATh TOJY4YEeHHbIE 3HAHUS HA MPAKTUKE: CpPaBHMBATh M AHAIM3HPOBATH pealibHbIC
CUTyallud, MpPHUMEHATh H3yYEHHbIE IOHATUS B TMpOIlecCe IIOMCKAa pEIIeHUs MaTeMaTH4YeCKH
c(OpMYIMPOBAHHOW MpPOOJIEMBI, MOJIEIUPOBATh peaJbHbIE CHUTYyallUd Ha $3BIKE TI'€OMETPHUH,
HCCIIEIOBaTh IOCTPOCHHBIE MOJENU C HCIHOJb30BaHMEM TI'€OMETPHUYECKHX TOHATUH U TEOopeM,
amnmapara anreOphl, pemaTh MPAKTUYECKHE 33/1a4M, CBS3aHHbIE C HAXOXXACHUEM TI'€OMETPHUYECKUX
BEJINYWH;

CBOOOJHO ONEpUPOBATh TMOHATHSAMM, CBS3aHHBIMU C LWIMHIPUYECKOH, KOHHYECKOH U
ceprueckoil MTOBEPXHOCTAMU, OOBSICHITH CIIOCOOBI MOJTYUEHUS;

OIEpPUPOBATH MOHIATUSAMH, CBI3aHHBIMHU C TEJIaMHU BpAIEHUS: LMIMHIAPOM, KOHYCOM, cpepoil u
1apom;

pacrio3HaBaTh Tejda BpalleHus (UWIMHApP, KOHYC, cdepa M map) U OOBSICHATH CHOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJaccu(UIUpPOBaTh B3aUMHOE DPACIIONIOKEHHE c(epbl U IMIOCKOCTH; BBIYUCIATH BETMUMHBI
AJIEMEHTOB MHOTOTPAaHHHUKOB U TEJ BpAILEHUs, 00bEMBI U IJIOMAAN TOBEPXHOCTEH MHOTOTPaHHUKOB
U TeJ BpallleH!s], FTEOMETPUUECKUX TeJl C TPUMEHEHUEM (HopMyT;

CBOOOJHO OINEpPUPOBaTh TMOHATHUAMHU, CBSI3AHHBIMM C KOMOHMHAIMSIMM TeJd BpallleHUus U
MHOTOT'PAaHHHKOB: MHOTOTPAHHUK, BIHCAaHHBI B chepy W OMHCAaHHBIA OKOJIO cdepsl, chepa,
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BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;
BBIUUCIIATH COOTHOIICHHS MEXTy TUIOIIASIMHA TOBEPXHOCTEN U 00beMaMy IOJOOHBIX TEI;
n300pakaTh M3ydaemble (DUTYpBI, BBIMOJIHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHUCYHKOB

IPOCTBIX 00BEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEJ BPAILICHHS,

U3BJIEKaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHGOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUrypax, MpeacTaBICHHYIO Ha YepTekKaxX U pUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIlE€palMK HaJl BEKTOpaMU;

3aJlaBaTh IJIOCKOCTh YPaBHEHHUEM B JCKApTOBOM CHUCTEME KOOPAMHAT; pellaTh T€OMETPHUECKHE
3aJ]auM Ha BBIYUCIICHHUE YTJIOB MEXAY IPSIMBIMU U INIOCKOCTSMHU, BHIYMCICHUE PACCTOSIHUM OT TOUKH
J10 IIJIOCKOCTH, B 11€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a IIPU PEILICHUU;

cBOOOJIHO ONEpUPOBATh TMOHATUSMH, CBS3aHHBIMU C JIBIJKEHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBINIOJHATh M300pakeHHsT MHOTOTPAaHHUKOM M TeJ BpaIICHUs MPHU MapaluieIbHOM MEepeHoce,
[EHTPAIbHOW CUMMETPHH, 3€PKAIbHOW CUMMETPHH, TP TOBOPOTE BOKPYT MPSIMOH, MPEoOpazoBaHUS
OI00HS;

CTPOUTb CEYEHUS MHOTOTPAHHMKOB M TE€J BpALICHMS: CEUEHUs IIMHApa (mapauieabHO U
NEPIEeHIUKYIAPHO OCH), CEYeHMs] KOHyca (MapajjieibHOE OCHOBAHMIO W TPOXOASIIEe uepes3
BEpILMHY), CEYEHHUS LI1apa;

UCIIOJIb30BAaTh  METOJIbI MOCTPOEHUS CEYEHUH: METOJ CJEeIOB, METOJ BHYTPEHHETrO
IPOEKTUPOBAHUS, METOJ IepeHoca CEeKylled IUIOCKOCTH; JIOKa3blBaThb TI'E€OMETPHUYECKHE
YTBEPKIACHHUS;

NPUMEHSATh  TeOMEeTpuYecKkue  (akTel Ui pemieHHs  CTEPEOMETPUYECKHX  3a/ad,
MPEIOJIarafolIuX HECKOJIbKO IIaroB PEIIeHUs, €CIM YCJIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU H
HEsIBHOHU (opme;

pemiath 3aJayd  Ha  JI0KA3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUH U  HAXOXKICHUE
FEOMETPUUYECKUX BEJINYUH;

MPUMEHITh MPOrPaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IPHU
PELICHUH CTEPEOMETPUUECKHX 33/1aY;

IIPUMEHSTh IOJIyYEHHBIE 3HAaHUs Ha IPAKTHKE: CPaBHUBATh, AHAJIU3UPOBATh M OLICHUBATbH
peaibHbIE CHUTYallMd, NMPUMEHSATh H3YyUYEHHBbIE IOHSATHUS, TEOPEMbI, CBOWCTBAa B IpoOIEcCce IMOMCKA
peleHnss MaTeMaTH4ecKu chopMyIupOBaHHON NMPOOJIEMBl, MOAEIUPOBATh peajbHbIE CUTYAIlMH Ha
A3bIKE T€OMETPHHU, UCCIIEI0BATh IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX MTOHATUI
U TeopeM, ammapara aiareOphl, pemaTh MPAaKTHYECKHE 3a7ayd, CBSI3aHHbIE C HAXOXJIECHUEM
F€OMETPUUYECKUX BEJIINYUH;

UMETh MpPEeJCTaBIeHUs OO0 OCHOBHBIX O3Tamax pa3BUTUS TEOMETPUU KaK COCTaBHOM dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHI.

K xonny o0yuyenusi oOyuarommiicss MOJYyYHMT cielylolue NMpeiMeTHbIe pe3y/bTaTbl MO
oTACABbHBIM TeMaM (enepanbHoi pabdo4eil mporpammsbl y4eOHoro kypca «Maremaruka. Kype
«BeDOHTHOCTL U CTATUCTUKA»:

cBOOO/IHO ONEpUPOBATH MOHATUAMU: Ipad, mIockuii rpad, cBA3HBIN rpad, myTh B rpade, 1emnb,
LIUKJI, IEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIIYYalHOIO AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: CIIy4alHBIM SKCIIEPUMEHT (OIBIT), CIy4ailHOE COOBITHE,
BIIEMEHTApHOE CiIydyaifHOE€ COOBITHE (9JIEeMEHTapHBIH MCXOJ) CIIy4yailHOrO OmbITa, HaXOIUTh
BEPOATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

HaxXoAuTh U (OPMYIHUPOBATH COOBITHSA: TIepeceueHHe, OObEAUMHEHUE TaHHBIX COOBITHIA,
coObITHE, TPOTHUBOIOJIOKHOE TaHHOMY, UCIIOJIb30BaTh JUarpaMmsl Diliepa, KOOPAUHATHYIO MPSIMYIO
JUIS pelleHus 3aj]lad, MOoJIb30BaThesl (POPMYJION CIOKEHUS BEPOSTHOCTEH AJISi BEPOSITHOCTEH ABYX M
TpPEX CIy4alHBIX COOBITHIA;

OIIEpUPOBATh NOHSTHUAMHU: YCIIOBHAsi BEPOSATHOCTb, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHSI, IEPEBO CIy4allHOTO SKCIIEPUMEHTA, HAXOIUTh BEPOSATHOCTH COOBITHI ¢ TOMOIIbIO IIPaBUIA
YMHOXXEHUS, JepeBa CIy4aifHOTO OIbITA, UCIOJIB30BaTh (POPMYIYy MOJHOW BEPOSATHOCTH, (HOpMYITY



14

Baifeca npu pemenun 3amad, OnpeAesaTh HE3aBUCUMOCTh COOBITHI TI0 (pOopMyJie U IO OpTraHU3aIuu
CIIy4allHOTO KCIIEPUMEHTA;

IMPUMEHATh U3y4EHHbIE KOMOMHATOpPHBIE (GOPMYJIBI AJIsl MEPEUUCICHUS JIEMEHTOB MHOXECTB,
AJIEMEHTAPHBIX COOBITHH CITy4aifHOTO OTIBITA, PEIICHUS 33/1a4 [10 TEOPUH BEPOSTHOCTEIH;

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: OMHAPHBIA CIy4alHBIH ONBIT (UCHBITAHHE), yCHEX U
HeyJla4ya, HE3aBUCUMbIE HUCIIBITAHUS, CEPUSl UCIIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHIL: B CEpUU
WCIBITAHUI 10 NIEPBOTO yCIEXa, B CEPUU UCIBITAHUN bepHyIH, B OIBITE, CBA3aHHOM CO CIIy4alHBIM
BbIOOPOM U3 KOHEYHOI COBOKYITHOCTH;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: ClydailHas BeJIMYMHA, PacCHpelesieHHe BEepOSITHOCTEH,
JyarpaMma paclpejesieHusi, OuHapHas ciaydailHas BeJIMYMHA, TeOMeTpudeckoe, OMHOMMAIbHOE
pacipeeieHue;

OIIEpUPOBATh IOHATUSAMHU: COBMECTHOE pACHpENEICHHE JBYX CIy4alHBIX BEIIMYMH,
UCIIOJIB30BaTh TAOJIHMIly COBMECTHOTO pACIpeNeNICHUs] IBYX CIyYailHBIX BEIWYMH JUIS BBIACICHHS
pacnpezneseHus KaXX10M BEIIMYUHBIL, ONPEACIICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

CBOOOZIHO ONEpUPOBATH IIOHATUEM MATEMATUYECKOTO OXKUIAHMS CIIydallHOM BEIMYMHBI
(pactipenienenus), NPUMEHATh CBOMCTBa MaTeMaTHYECKOTO OXHUJAHUS HpU pelleHUH 3ajad,
BBIUNCIISTH MATEMAaTUUYECKOE 0’KUJaHNE OMHOMHAJILHOTO U T€OMETPUUECKOI0 PaCIIpeIeICHHUI;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: JHUCIEPCUs, CTAHJAPTHOE OTKJIOHEHUE CllydyailHON
BEJIMYMHBI, IPUMEHSTh CBOMCTBA JUCIEPCUU CIy4yallHOW BEIMUYMHBI (paclpeleneHts]) IpU PEeLICHUH
3ajjay, BBIUUCIATH JUCHEPCUI0 U CTaHIAPTHOE OTKJIOHEHHE IeOMETPUYECKOro M OMHOMMAIBHOTO
pacnpeneneHuit;

BBIUUCIIATh BHIOOPOYHBIE XapaKTEPUCTUKH IO JAHHOM BBIOOPKE M OLIEHWBATh XapaKTEPUCTHUKU
reHepalbHONW COBOKYIHOCTH JAaHHBIX MO BHIOOPOYHBIM XapakTepucTUKaM. OLIEHUBATH BEPOSITHOCTH
COOBITUII M TPOBEPATh MPOCTEHIINE CTATUCTUYECKUE THUIOTE3bl, MOJb3YSICh H3YUYCHHBIMU
pacrtpenciIeHUsIMU.
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2. CTPYKTYPA YYEBHOI'O ITPEIMETA

I[I/ICHI/IHJ'II/IHa N3y4acTCs B TCUCHUHU IBYX CEMCCTPOB.

OO61mas Tpyno€MKOCTh JUCHUILIMHBI cocTaBiseT 290 yacoB. VX pacnpeneneHue no Buaam

paboT MpeACTaBICHO B Ta0IHUIIE:

Buabl yueOnbIx 3ansaTuii u padorsl | TpynoemkocTb 1 cemecTp 2 cemecTp
00y4YarIIHXCs BCero, 4ac

OO0masi Tpy10eMKOCTb Y4€0HOI 0 290 118 172
npeaMera

O0beM padoThI 00YYAKOIINXCS BO 186 72 114
B3aHMO/I€HCTBHH C MPenoaBaTejiemM
10 BUaM y4eOHbIX 3aHATHIl (BcCero),
B T.4.:
JICKIIUU - - -
71a00paTOPHBIE 3aAHATUS - - -
MPAKTUYECKHE 3aHITUS / YPOK 184 70 114
CamocrositesibHas padora 86 46 40
I[IpomexyTouHas aTTecTanus (4achbl 2 2 -
HA KOHTPOJIbHYI0 padoTy/ 3K3aMeH)
Yacel Ha IK3aMeH 17 - 17
Koncyabranus 1 - 1
IIpomexyTOUYHASI ATTECTAMSA KOHTPOJIbHasA IK3aMeH

padora




3. COAEP)KAHME YYEBHOI'O ITIPEJIMETA U TEMATUYECKOE IINTAHUPOBAHUE

Homep Buabl yueOHoii padoThl
NnpeAMeTHOr0 PaGora Bo
pei . DopMbI
pe3yJbTara B3aHUMO/1eliCTBUH C
. | Camocro TeKyILIero
npenojgaBareieM
HaumeHnoBaHue pa3ae/ioB, TeM siTeIbHA KOHTPOJIA
Coaep:kanue y4e0HOro MaTepuaa IpakTny s (HamMeHOBaHM e
Jlekmu ecKme padora, OIIEHOYHOI0
U, yac | 3aHATHA/ qac cpeacTBa)
YPOK, 4ac
1 cemecTp
Pazgen 1. AnreOpa u Hayaia anajam3a
1) 2) 6) 19) Tema 1. [lelicTBUTEIbHbIE YHCIA - 10 6 Pemenue
20) 23) 32) 33) PaKTHYECKHUX
IIpakTnueckoe 3ansaTue 1. Llensie u paunonanbHeie yucna. [lonsrue
9 3a/1a4.
neiictButensHOrouncna. beckoneuyHo yObIBaromas reoMmeTpudeckas B a
. . BITIOJTHEHUE
nporpeccusi. @opMyia CcyMMbI O€CKOHEYHO-YOBIBAIOIIEH T€OMETPUIECKOM W3
MPOrpeccuun
IIpakTuyeckoe 3ansaTue 2. Apudmernyeckuii KOpeHb HATYPaATbHOM CTEMEHU.
N3Bnedenne kopHs N-oii cteneHu. CBolicTBa apu(MeTUUEeCKOro KOPHS
HATypaJIbHONCTETICHH.
IMpakTuyeckoe 3ansaTue 3.. CTENeHb C paliOHATHHBIM TTOKa3aTEIICM.
CBoiicTBa CTENEHUC PAIMOHAIBHBIM MTOKa3aTeleM.
IIpakTuueckoe 3ansatTue 4.. CTeneHb ¢ JeHCTBUTETLHBIM
nokazaresieM. CBoiicTBacTEINIeHH ¢ IeHCTBUTEIILHBIM ITOKa3aTelIeEM
IIpakTuyeckoe 3ansaTue 5. CTeneHs ¢ paloHaIbHBIM U IEHCTBUTEIILHBIM
MOKa3aTeJIeM.
1)2) 3)5) Tema 2. Crenennasi pyHkuus YcTHBIN ompoc.
20) 21) 22 = Pemenue
3) 2) ?3 3) ) IIpakTuyeckoe 3ansaTue 6. CrenenHas pyHKmws, ee cBoicTBa. ['padux
N MPAKTUIECKHIX
creneHHON P yHKIMU. B3anmMHO 00paTHbIe (QYHKIIUH. ) 6 4 P
3amad.

IIpakTuyeckoe 3ansiTue /. PaBHOCHIIbHBIE YpaBHEHUS U HEPABEHCTBA

IIpakTiyeckoe 3anaTHe 8. MppanoHanbHble ypaBHEHHUS.
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Homep Buabl yueOHo# padoThl
NpeMeTHOT 0 PaGOT“a BO @opmb1
pe3yJbTara B3aUMO/1eliCTBUH C
. | Camocro TEeKYIIero
HaumeHnoBaHue pa3aesioB, TeM HperionaBarenem siTeJIbHA KOHTPOJIS
Conep:xanue y4e0OHOro MaTepuasa IMpakTuy | (HauMeHOBaHMeE
Jlexkum ecKHe pabora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, yac
HpparnmonansHbIeHEPABEHCTBA.
1) 2) 3)5)19) Tema 3. Iloka3zatesbHass GyHKIHA - 6 4 Pemrenune
21) 22) 32) 33) | IIpakruueckoe 3austue 9. [TokasarenbHas QyHKIMs, €€ cBolcTBa. [ paduk MPAKTHYCCKUX
MOKa3aTeIbHOU (DYHKITNH. 3a/ay.
IIpakTuyeckoe 3ansitue 10. [TokazarensHbie ypaBHeHUs. [loka3aTenbHbIC
HEPaBEHCTBA.
IpakTuyeckoe 3ansitue 10. [TokasarensHbie ypaBHeHUs. [loka3aTenbHbIC
HEPaBEHCTBA.
1) 2) 3)5) 20) Tema 4. Jlorapudpmudeckas GpyHKIus - 8 6 Y CTHBIN otpoc.
21) 22) 32) 33) | Tpakruveckoe 3ausitue 12. Jlorapudmsl. [Toustre sorapudma. CoiicTa Pemenue
sorapuhMoB. MPaKTUYECKHUX
IIpakTnueckoe 3anaTue 13. Jlorapudpmuueckas pynkuus. CoiicTa 3azad.
norapudmuueckonpyakuu. I'padux norapupmudeckoit GQyHKIUU.
IIpakTuyeckoe 3anaTue 14. Jlorapudpmuueckre ypaBHeHnus. PaBHocunbHbIe
JorapupMHUUECcKue ypaBHEHHs. MeToabl pemeHus JJorapupMuaecKkux
YpaBHEHUM.
IIpakTuyeckoe 3ansatue 15. Jlorapudgmudeckre HepaBEeHCTBA.
PaBHOCUIIBHBIE TOTapu(MUUECKUE HEpaBEHCTBA. MeTo/Ibl pelieHus
JOrapuPMHUUECKUX HEPABEHCTB.
1) 20) 21) Tema 5. Tpuronomerpuueckue GpopmyJibl - 8 6 Pemenune
32) 33) IpakTuueckoe 3ansitue 16. Panqunannas mepa yria. [IoBopoT Touku MPaKTHUECKIX
BOKpYT HauasiakoopAnHaT. KoopAMHATHI TOUKH OKPYKHOCTH. 3ajay.
OnpeneneHre CMHyca, KOCHHYCa M TaHT€HCa yIuia. 3HaKU CHHYcCAa,
KOCHHYCA U TaHT€HCA YIJa. 3aBUCUMOCTh MKy CHHYCOM, KOCUHYCOM U
TAHT'€HCOM OJTHOTO U TOTO XK€ YrIJa.
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Homep Buabl yueOHoii padboThl
NnpeIMeTHOro PaﬁoT“a BO @opmb1
pe3yJbTara B3aUMO/1eliCTBUH C
« | CamocTo TeKyIlIero
HaumeHoBaHue pa3aesioB, TeM NperfonaBareem siTeIbHA KOHTPOJIst
Conep:xanue yueOHOIro MaTepuaia IMpakTuy | (HauMeHOBaHMeE
Jlexkuu ecKme pabora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, 4ac
IIpakTuyeckoe 3ansitue 17. TpuronomeTpudeckue
ToxecTBa. CrIocoOBII0Ka3aTEILCTBA TOKICCTB.
[TpeobpazoBaHue TOKAECTB.
IIpakTuyeckoe 3ansatue 18. Cunyc, KOCHHYC ¥ TaHTCHC YIII0B. DOPMYITBI
cnoxenus. CHHyC, KOCHHYC M TaHT€HC IBOIHOTO yria. @opmMyIbl 1BOHHOTO
yria.
IIpakTuyeckoe 3ansaTue 19. CHHyC, KOCHHYC U TAaHT€HC MOJIOBUHHOTO Y.
®dopmynsimpuBeneHus. CyMMa U pa3HOCTh CHHYCOB. CyMMa U pa3HOCTh
KOCHHYCOB.
1) 3) 6) 20) 21) Tema 6. TpuroHoMmerpuieckie ypaBHeHUsl H HEPABEHCTBA - 10 6 Y CTHBIN otpoc.
32) 33) IpakTnyeckoe 3ausaTue 20. [Ipocrelinme TpUroHOMETPUIECKHAE YPAaBHEHUS Pemenue
COS X = a.ApKKOCHHYC yucna. Perienre ypaBHeHUH BUa: COSX=a. MIPAKTUIECCKIX
3amad.

IIpakTyeckoe 3ansaTue 21. [Ipocreiimme TpPUroHOMETPUUECKHE
ypaBHEHHUS Sin X = a. ApKCUHYC 4Kcia. Pemenne ypaBHeHul Bujaa:
sinx=a.

IIpakTnueckoe 3ansaTHe 22. [Ipocreiinye TpPUroHOMETPUUECKHE YPABHEHUS
tg X = a.ApkranreHc yucina. Penienue ypaBHeHuit Buja: tgx=a.

IIpakTHyeckoe 3ansaTHe 23. PenieHne TPUrOHOMETPUYECKUX YPABHEHUI
CBOJAIINXCS, KKBAJPATHBIM, 3aMEHA IEPEMEHHBIX.

IMpakTuueckoe 3ansitue 24. Ypaaenue asinx+bcosx=0. YpaBHeHus,
pelIaeMbIepa3IoKeHUEM JICBOI YaCTH Ha MHOYKHTEIIH.

IIpakTu4yeckoe 3ansiTue 25. TpUTOHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM
peleHus.
Perienne TpUroHOMETpUYECKMX HEPABEHCTB Pa3IMUHBIMU CIIOCOOAMHU
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Homep Buabl yueOHoii padboThl
NnpeIMeTHOro PaﬁoT“a BO @opmb1
pe3yJabTara B3aMMO/eHCTBHH C
« | CamocTo TeKyIlIero
HaumeHnoBaHue pa3aesioB, TeM lipenoaapareaem siTeJIbHA KOHTPOJIS
Conep:xanue yueOHOIro MaTepuaia IMpakTuy | (HauMeHOBaHMeE
Jlexkuu ecKme pabora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, yac
1) 4) 5) 20) 22) Tema 7. Tpuronomerpuueckne GyHKIUN - 4 4 YcTHBIH ompoc.
32) 33) IMpakTuueckoe 3ansitue 26. O0IACTb ONMPEICICHUS 1 MHOKECTBO 3HAYCHUI Pemenue
TPUTOHOMETpUUYECKUX (QYHKUIUH. UeTHOCTh, HEYETHOCTD, IEPUOJUUHOCTh MPAKTUYECKUX
TPUTOHOMETPHUYECKHUX (DYHKIUH. 3ajad.
IIpakTuyeckoe 3ansatue 27. CBoiicTBa (YHKIIMU Y=COSX U €€ Brimonnenue
rpaguk. CpoiictBa (yHkumu Y=SINX u ee rpaduk. CBoiicTBa W3
bynkuuun y=tgx um ee rpapuk. OOpaTHble TPUTOHOMETPUUYECKHE
(GYHKIIH.
1) 4) 22) 24) Tema 8. IlponzBoanas - 6 4 YcTHBIH ompoc.
32) 33) TectupoBanue
IIpakTuyeckoe 3ansiTue 28. [Iponssoanas. [lpousBoaHas Pemenue
crenenHol ¢pynkuuu.lIpaBuna quddepenunpoBanus. NPaKTUYECKHUX
3agad. OT4er o
= MPAaKTHYECKIM
IIpakTnyeckoe 3ansiTue 29. [Ipon3BogHbIE 2JIEMEHTAPHBIX (PYHKIUI. paGoTam
[TpousBognasicinoxHol ¢pyHkiuu. [IponsBosHas BTOporo nopsijika u ee
IpakTnyeckoe 3ausaTHe 30. ['eoMeTpHUECKUIT CMBICIT TPOU3BOTHOM.
1) 4) 22) 24) Tema 9. IlpuMeHeHHe NPOU3BOIHON K HCC/IEI0BAHNIO (PYHKIMIA - 12 6 Pemenune
32) 33) IIpakTnyeckoe 3ansaTue 31. Bozpacranue u yosiBanue QyHKIHH MPAKTUIECKUX
IIpakTH4eckoe 3ausATHE 32. DKCTPEMYMBI QYHKIIUU 3ajad.
IIpakTyeckoe 3ansaTue 33. [IpumeHeHne Npon3BOJHON K BHHI(/)IEI};eHHe

MOCTPOEHUIO TpadUKOBOYHKIIUH.

IIpakTuyeckoe 3ansitue 34. HanGospiiee 1 HauMeHbIIee 3HAUYCHUS
byHKIHA

IIpakTnyeckoe 3ausaTHe 35. BoimykiaocTs rpaduka GyHKINN, TOUKH
neperuoa.
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Homep Buabl yueOHo# padoThl
NpeaAMeTHOro PaﬁoT“a BO @opmb1
pe3yJbTara B3aHMO/IEHCTBHH C
. | Camocro TEeKYIIero
HaumeHnoBaHue pa3aesio, TeMm HperionaBarenem siTeJIbHA KOHTPOJIS
Conep:xanue y4e0OHOro MaTepuasa IMpakTuy | (HauMeHOBaHMeE
Jlekun ecKHe pabora, OLICHOYHOI0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, 4ac
IIpakTuyeckoe 3ansitue 36. [ToAroToBKa K KOHTPOJIBHOM padoTe
NUTOI'O 3a 1 cemecTp - 70 46
2 cemecTp
Pa3nen 1. Anre6pa u Hayajia anaau3a (IPoI0JLKeHHE)
1) 4) 22) 24) Tema 10. [TepBoodpa3Has - 10 2 YcTHBIH onpoc
32) 33) IIpakTnueckoe 3ansTue 1. [leppooOpasnas. [lnomanp g:gj:}?;:alme
KPUBOJIMHEHHOM Tpalenuy UMHTErpai. Beluucienne nHTerpaios.
MPAKTUYECKUX
IpakTnyeckoe 3ausaTHE 2. Bpruncienne NHTErpaioB. Beraucinenne 3aau.
IUIONIA/IeH CLIOMOIIIBIO MHTErPAJIOB.
IpakTnyeckoe 3ausaTHe 3. [[ppMeHeHne MPOU3BOAHON 1 HHTETpalia K
PELICHUIONPAKTUYECKUX 3a/1a4
1) 25) 32) 33) Tema 11. KomiekcHbIe Yncia - 4 2 YCTHBIH ompoc
IpaxkTuueckoe 3anstue 4. KoMIIEKCHOE YHCII0, COMPSIKCHHBIE Pemenue
KOMILIEKCHBIE YMCIIa, MOYJb M apIYMEHT KOMILIEKCHOTO 9uCia, popma TIPAKTAHICCKAX
3aIUCH KOMIUIEKCHBIX YrCes (TeOMETPUYECKasi, TPUTOHOMETPHUYECKAst 1 3anad.
anredbpanyeckas)
IIpakTuyeckoe 3ansaTHe 5. ApupmMeTnueckue IeHCTBUS C
KOMIUIEKCHBIMU YHMCIIaMH; TIPUMEPBI UCIIOIb30BaHUS KOMIUIEKCHBIX YUCEI
1) 16) 17) 32) Tema 12. Muo:xectBa. I'padnl - 4 2 YcTHBIH ompoc

Pemenue
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Homep Buabl yueOHo# padoThl
NpeMeTHOT 0 PaﬁoT“a BO DopmbI
pe3yJibTaTa B3aHMO/IeiiCTBHH C
. | Camocro TEeKYIIero
HanmeHnoBaHue pa3jiesioB, TeM HperionaBarenem ATeJbHA KOHTPOJIS
Conep:xanue y4e0OHOro MaTepuasa IMpakTuy | (HauMeHOBaHMeE
Jlexuu ecKue padora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, yac
33) IIpakTHyeckoe 3ansitue 6. MHOKECTBO, TTOAMHOXKECTBO, OTIEPALIUH HAJT HPaKTHYECKUX
MHOKECTBAMH. 3a1ad.
IIpakTunueckoe 3ansaTue 7. I'pad, cBsA3HbIM rpad, 1epeBo, LUK, rpad Ha
TUTOCKOCTH
1) 8) 16) 18) Tema 13. DjieMeHTbI KOMOMHATOPUKH - 8 2 YCTHBIH onpoc
32) 33) IpakTuyeckoe 3ansitue 8. [Ipapuio npoussenenus. [lepecTaHOBKY. Pemenne
Paszmemenus MPAKTUYECKHUX
IIpakTnyeckoe 3ansTue 9. Coueranus u ux coiicrsa. bunom Herorona. At
7) 16) 18) 25) Tema 14. DeMeHTBHI TEOPUH BeposiTHOCTeH. CTaTHCTHKA - 10 2 Pemenue
26) 27) 32) 33) IIpakTuyeckoe 3ausarue 10. CoopiTrsa. KoMOuHanus coOBITHIA. IIPAKTHYIECKHX
[poTtuBononoxkHoecoobITHe. BeposTHOCTh coObITHsI. CIOKCHHE 3anad.
BEPOSATHOCTEM
IIpakTnyeckoe 3ansaTHe 11. HezaBucumbie cOObITHS. Y MHOXKEHUE
BeposiTHOCTEN. CTaTUCTUYECKAsE BEPOSTHOCTh
IpakTuueckoe 3ansitue 12. Crryyaiinble BeTMYUHBL. Penienue 3a1a4 mo
teme «CTaTHCTHKA»
1)9) 12) 14) Paznen 2. 'eomerpus
15) 28) 29) Tema 15. BBenenue B crepeomerpuio. [lapajieJibHOCTh NPAMBIX U - 20 10 YcTHbIit onpoc
30) 32) 33) II0CKOCTei Pemrenne
IIpakTnyeckoe 3ansiTue 9. [Ipeamer crepeomerprun. AKCHOMBI MPAKTUYECKHUX
crepeoMeTpuu. HekoTophbie ciieicTBUS U3 aKCHOM 3amad.
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Homep Buabl yueOHoii padboThl
NpeaAMeTHOro Pab6ora BO
pei . DopMbI
pe3yjabTara B3aMMO/IeliCTBUM C
« | CamocTo TeKyIlIero
npenojgaBaresiemM
HaumeHnoBaHue pa3aesio, TeMm siTeJIbHA KOHTPOJIS
Conep:xanue yueOHOIro MaTepuaia IMpakTuy | (HauMeHOBaHMeE
Jlexkuu ecKme pabora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, 4ac
IIpakTuyeckoe 3ansatue 10. [lapaniensHbie IpsMbIe B IPOCTPAHCTBE Brinonnenue
= nas
IIpakTuueckoe 3ansaTue 11. [lapannenbHOCTh IPSIMON U IITOCKOCTH
IIpakTnyeckoe 3ausaTHe 12. CkpemmBaronecs npsMbie. YTIIbI ¢
COHANPABJICHHBIMUCTOPOHAMU. YTOJI MEXKY NPSMBIMHU.
IIpakTnueckoe 3anaTuHe 13. [NapannensHocts miockoctei. CBoiicTBa
NapaJUIEIbHBIX MIJIOCKOCTEM.
IIpakTuyeckoe 3ausitue 14. TeTpasp.
IIpakTuyeckoe 3ansaTue 15. [lapannenenunen.
IIpakTHyeckoe 3anaTHe 16. 3a1aun HA TOCTPOEHHUE CEUEHUI.
IIpakTnueckoe 3ansaTue 17. CpolicTBa napauienenunena
1) 9) 13) 12) Tema 16. IlepneHAUKYJISIPHOCTH MPSIMBIX M MJIOCKOCTEMH - 34 10 YCTHBIN ompoc

14) 15) 28) 29)
30) 32) 33)

IIpakTnyeckoe 3ansTue 18. [lepnenaukymnspHbie NpsMbIE B IPOCTPAHCTBE.

IIpakTnueckoe 3anaTue 19. [Ipu3HaK neprneHAUKYIIPHOCTH MPSIMOI U
IJIOCKOCTH.

IIpakTnyeckoe 3ansaTue 20. Teopema o npsAMOii, HEPIEHIUKYIIPHOM K
IJIOCKOCTH.

IMpakTuyeckoe 3ansaTHe 21. PacCTOSHNUE OT TOYKHU 70 TUTOCKOCTH.
TeopeMa o0 TpexIneprneH IuKyIspax.

IIpakTuyeckoe 3ansiTHe 22. YT0JI MEXIY MPSMOM U TNIOCKOCTHIO

IIpakTuyeckoe 3ansitue 23. Pemenne 3amau

IIpakTu4yeckoe 3ansitue 24. J[ByrpanHbIii yrou

IIpakTnyeckoe 3ausaTHe 25. [Ipr3HaK NeprIEeHANKYIIPHOCTH ABYX

Pemenue
MPAKTUYECKHUX
3a7a4.
Brmonaenne

nas3




23

Homep Buabl yueOHoii padboThl
NnpeIMeTHOro PaﬁoT“a BO @opmb1
pe3yjabTara B3aMMO/IeliCTBUM C
« | CamocTo TeKyIlIero
HaumeHnoBaHue pa3aesio, TeMm lipenoaapareaem siTeJIbHA KOHTPOJIS
Conep:xanue yueOHOIro MaTepuaia IMpakTuy | (HauMeHOBaHMeE
Jlexkuu ecKme pabora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, 4ac
IIJIOCKOCTEM.
IIpakTuyeckoe 3ansaTue 26. [IpsMoyroapHbIil Napaieaenune/
IIpakTuyeckoe 3ansTue 27. [loHgTHe MHOTOrpaHHHKA
IIpakTnyeckoe 3ausaTue 28. [Ipusma. Ilmonaap NOBEpXHOCTH MPU3MBI
IIpakTuyeckoe 3ansiTue 29. [Tupamuia
IpakTnyeckoe 3ausaTue 30. [IpaBunbpHas nupamuaa. Pemenne 3amgayq.
IpakTnyeckoe 3ansaTue 31. Yceuennas nupamuaa. [lnomans
MOBEPXHOCTH YCEUEHHOWNHPAMHU/IBI.
IIpakTnyeckoe 3ansaTue 32. Cummerpus B npoctpaHcTse. [lonsTue
MPaBUIIbLHOTOMHOTOTPaHHUKA.
1) 12) 13) 14) Tema 17. BeKTOPBHI B IPOCTPAHCTBE - 6 2 YCTHBIN ompoc
15) 28) 29) 30) IIpakTyeckoe 3ansitue 33. Ilonarue BexTopa B npocTpaHcTBe ClloKeHHE Pemenne
31) 32) 33) U BBIYMTAHHE BEKTOPOB. YMHOXE€HHE BeKkTopa Ha uyucio. [loHsTHe TPaKTHICCKIX
KOMITAJJAHAPHBIX ~ BEKTOpoB.  Pa3noxkeHue  BeKkTopa N0  TpPeEM 3anad.
HEKOMIUIAaHAPHBIM BEKTOPaM.
IIpakTnueckoe 3ansitne 34. Ilpocreiimme 3amaun B KOOpAWHATAX. YTON
Mexnay Bekropamu. CKalspHOE MpOU3BEAEHHE BEKTOPOB. (OCHOBHBIE
CBOMCTBA CKaJSIPHOTO MPOU3BE/ICHUS. BhIuncieHre yriioB MexXay npsMbIMU
U TUIOCKOCTSIMU
1) 2) 3) 10) Tema 18. HInaunap, Kouyc, map - 8 6 YcTHBIN ompoc
11) IIpakTuyeckoe 3ansatue 35. [lousrue mumuaapa. [Inomanas MOBEpXHOCTH Pemenne
12) 14) 15) 28) | umauHIpa MPAKTUIECKHIX
29) 30) 32) 33) | Ipakruueckoe 3ansitue 36. [Tonstue koryca. [110mmans HOBEPXHOCTH 3ajad.

KOHYCa. Y ce4eHHbIH KOHYC. Inomans mOBEpXHOCTH YCEUYEHHOI'O KOHYCA.
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Homep Buabl yueOHo# padoThl
NMpeMeTHOr0 PaﬁoT“a BO DopmbI
pe3yJabTara B3aMMO/IeHCTBHUH C
. | Camocro TEeKYIIero
HaumeHoBaHue pa3aesioB, TeM npenoAaBaTeIem siTeIbHA KOHTPOJIst
Conep:xanue y4e0OHOro MaTepuasa IMpakTuy | (HauMeHOBaHMeE
Jlexuu ecKue padora, OLIEHOYHOT 0
H, Yac | 3aHATHSA/ yac cpeacTBa)
YPOK, 4ac
IIpakTuyeckoe 3ansatue 37. [lonstue cheprl. YpaBHeHUE
chepnl. Bzanmuaoepacmonoxenue chepbl v IITOCKOCTH.
IIpakTuyeckoe 3ansaTue 38. [lonarue mapa. [Inomane cheprr u mapa.
Pewenue 3amau.
12) 14) 15) Tema 19. O0BEMBI T - 10 2 Pemenue
28) 29) 30) 31) IIpakTuyeckoe 3ansaTue 39. O6veM npsaMoit mpuzMel. O0beM HAKIIOHHON TpaKTHHCCKUX
32) e — 3ajad.
IIpakTuyeckoe 3ansaTue 40. O6veM munmuHapa. OOBEM MHPAMUIBI
I[IpakTuyeckoe 3ausitue 41. O6nem koHyca. OOBeEM 1Iapa.
IIpakTuyeckoe 3ansaTue 42. OO6HEM MAPOBOTO CETMEHTA, IAPOBOTO CIIOS U
nrapoBorocekTopa. Ilmomanp chepsr.
HUTOTI'O 3a 2 cemecTp 114 40
BCEI'O - 184 86




4. CUCTEMA OLHEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

OcBocHue yqe6H0r0 napeaMeTa COMMPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIICBACMOCTU U

MIPOMEKYTOUHOM aTTecTaluei 00y4yaromuxcs.

@opMbI H KPUTEPHHU TEKYLIEro KOHTPO/IS yCHeBaeMOCTH
(TexHosornveckasi kaprta ajs cryaearoB OUHOU ®OPMbI OBYYEHMUSA)

@DopMBbI TEKYIIET0 KOHTPOJIS KonuuecTBo KonuuectBo Makc. BO3M.
KOHTPOJIBHBIX | OaJUTOB 3a 1 KOHTpP. | KOJI-BO OAJIJIOB
TOYCK TOUKY
1 cemecTp
Pemrenue 3a1a4 Ha MPaKTHYECKUX 36 1 36
3aHSATHUSX, OTYET
JlomaniHue WHAWBHIYAIbHbIC 33 JaHHS 3 13 39
VYcTHBIN onpoc 5 3 15
TectupoBanue 2 5 10
Hroro no 100 6an10B
AUCHHITAHE
2 cemecTp
Pemrenue 3a1ay Ha TPaKTUYECKUX 42 1 42
3aHSITHSIX
JlomaiiHue WHIWBUAYaTbHBIC 3adaHUS 3 10 30
YCTHBIN 0ompoc 6 3 18
TecTupoBanue 2 5 10
Hroro no 100 6an10B
TUCHUTLINHE

IIkaja oueHKH pe3yIbTATOB OCBOEHUSI Y4eOHOI0 peaMeTa, cpopMUPOBAHHOCTH
pe3yJibTaToB 00y4eHHs

®opma YcaoBust | IIkaabl OEHKH YPOBHS .
T T cdiopMupOBARNOCIH IIlkana oneHKH YPOBHS OCBOEHUS y4eOHOMH
MPOMEKYTOUHOM Pe3yJabTaTOB 00y4YeHusl fipeamera
aTTecTaluu YpoBHeBas 100 100 5-0ampHas nIkana, Heaudde
IIKaJjia OLCHKK | OanbHas | OanbHAas nudQepeHIrpoBaHHAs | PEHIUPOB
KOMIIETEHIIMK | INKaja, | IIKaja, OIeHKa/0aT aHHas
% % OIICHKA
KoutponbsHas JIONOpOroBbI | Hike 61 | HUxke 61 | «HEYAOBIETBOPUTEIHLHOY HE
pabora (1mo /2 3a4TEHO
pe3ynbTaTam
HaKOITUTEJILHOTO
peiTHHra UK B MOPOTOBBIN 61-85,9 | 61-69,9 | «ymomierBopHUTENBHO» /3 | 3a4TeHO
dopme
KOMIBIOTEPHOTO | JIOTYCKAIOT 70-85,9 «xopomio» / 4 3a4TEHO
TECTUPOBAHHMSA) csl Bce
CTY/ICHTBI
Ox3ameH (110
pesyiIbTaTam nosbleHHbI | 86-100 | 86-100 «OTIMYHO» / 5 3a4TEHO
HAKOITUTEIILHOTO
peUTHHIa UK B
dopme
KOMITBIOTEPHOTO
TECTUPOBAHHS)




5. METOAUYECKHUE YKA3AHUA JId OBYYAIOIIIUXCA IIO OCBOEHHIO
YYEBHOI'O IIPEJIMETA

5.1. O6mue MeToAUYeCKHEe PeKOMEHJAIMNM MO0 OCBOEHHI0O Y4YeOHOro mpeaMeTa,
o0pa3oBaTejibHbIE TEXHOJIOTUH

VYuebHbII mnpeaMeT peanusyercss IMOCPEACTBOM IIPOBEIEHHS KOHTAKTHOW palboThl ¢
oOyyaromuMucs  (BKJIIOYasi MPOBEIEHHE TEKYIIET0 KOHTPOJI YCIIEBAEMOCTH) M IMPOMEKYTOYHOMN
aTTeCTaLlUN.

KonraktHass pabora MOKeT OBITh ayAMTOPHOW, BHEAYIAWTOPHOW, a TaKXKe IPOBOJUTHCA B
AJICKTPOHHOU WH(}OpMaMoHHO-00pa3oBaTenbHOM cpeae yHuBepcutera (manee - OMOC).B ciyuae
MIPOBEICHUS YacTU KOHTAKTHOH paboTel mo aucuuiuimHe B DMMOC (B COOTBETCTBUU C pacluCaHUEM
y4eOHBIX 3aHATHI ), TPYA0EMKOCTh KOHTaKTHOH padoTa B DMOC skBUBajIeHTHA ayTUTOPHOU padoTe.

[IpenoaBanre NTUCHUILIMHBI BEJETCS C MPUMEHEHUEM CIIEAYIONIMX BHIOB 00pa30oBaTEIbHBIX
TEXHOJIOTUH:

-0aJITbHO-PEHTHHTOBAsI TEXHOJIOTHS OIICHUBAHMS,

- JJIEKTPOHHOE O0y4YEeHHUE;

- pa300p KOHKPETHBIX CUTYaLIUH.

JUis OlleHKM 3HaHWH, yMEHUI, HAaBBIKOB U YpPOBHA C(HOPMHUPOBAHHOCTH KOMIIETEHIIMU IIO
JUCHUIUIMHE NPUMEHSAETCS OaJlsIbHO-PEMTHHIOBasi CHCTEMa KOHTPOJS M OLEHKH YCIEBAEMOCTU
CTY€HTOB. B OCHOBY Oa/IbHO-pEHTHHIOBOIl CHUCTEMBI IOJIOKEHBI MPUHIUIBI, B COOTBETCTBUU C
KOTOpBIMH ()OPMUpPOBAHHE PEHTHHTAa CTYIEHTa OCYIIECTBIISICTCS B XOJE€ TEKYIIETO KOHTPOJIS
ycneBaeMocTi. MakcumalnbHoe kondecTBo 0amioB B cemectpe — 100.

[To wroram TeKkymieil YCHEeBAaeMOCTH CTYIACHTY MOXXET OBITh BBICTaBIICHA OIICHKA II0
IIPOMEKYTOUHOM aTTeCTallMd B COOTBETCTBMM 3a HaOpaHHBIMU 3a cemecTp Oamnamu. CryneHTam,
HaOpaBIIUM B XOJIe TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH MO aucuuiuimae ot 61 mo 100 GammoB u
BBIMOJIHUBLIMM BCcE 00s3aTelabHble BUIbl 3aIUIAHUPOBAHHBIX YYEOHBIX 3aHATHH, IO PELICHUIO
npenojaBaTenss 0e3 IPOXOXACHHUS IPOMEXKYTOUHOM aTTecTallii BBICTaBISIETCS OLEHKAa B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3YIbTATOB OCBOCHHUS JUCIIUILINHEL.

PesyiabTraT 00yueHusi cuutaercss c(OPMHPOBAHHBLIM (NMOBBILIEHHBI YPOBEHb), €CIH
TEOPETUYECKOE COJIEp’KAaHHE Kypca OCBOEHO TOJHOCTBIO; MPU YCTHBIX COOECEOBAHUAX CTYACHT
HCYEpIBIBAOIIE, IOCIEA0BAaTENbHO, YETKO M JIOTMYECKH CTPOWHO M3/araeT ydeOHbI Marepual;
CBOOOJHO CHpaBisIeTCs C 3ajJadyaMH, BONPOCAMU M JPYTUMH BHJAMH 3aJaHUM, TpeOyrommx
MIPUMEHEHUsI 3HAHUM, UCIOJb3YeT B OTBETE JOMOJIHMUTEIbHBI MaTepuas; BCE NPEIyCMOTPEHHBIE
paGoueil ydyeOHOW mporpaMMoil 3alaHUs BBIIOJHEHbBI B COOTBETCTBUHM C YCTaHOBJIEHHBIMHU
TpeOOBaHUSAMHU, CTYJEHT CHOCOOEH aHAJU3UpOBAaTh IOJYYEHHBIE PE3yJbTaThl; IMPOSBISIET
CaMOCTOSITENIbHOCTh TIPU BBINOJIHEHUH 3a/laHUH, Ka4eCTBO MX BBIMOJIHEHHS OLEHEHO YUCIIOM OajlioB
or 86 mo 100, 4TO COOTBETCTBYET TMOBBIIMIEHHOMY YPOBHIO C(QOPMUPOBAHHOCTH pPE3YJIbTaTOB
o0OyueHusl.

Pesyabrar o0OyuyeHuss cuuraercsi cGopMHpPOBAHHBIM (IIOPOrOBBI YPOBEHBb), €CIHU
TEOPETUYECKOE COJIEpKAHHE Kypca OCBOEHO IOJIHOCTBIO; MPU YCTHBIX COOECEHOBAaHHUSX CTYIEHT
MOCJIEZIOBATEIbHO, YETKO W JIOTMYECKH CTPOMHO H3/Iaraer y4yeOHbIH MaTepHall; CIpaBisieTcs ¢
3aJjauaMH, BONPOCAMH W JPYTMMH BHJIaMM 3aJaHui, TpeOYIOIIMX TPUMEHEHHUs 3HaHU; Bce
MpelyCMOTpEeHHbIE pabodeil y4yeOHOM mporpaMMoN 3aJaHMsI BBINOJHEHBI B COOTBETCTBUHU C
YCTAQHOBJICHHBIMH TPEOOBAHUSAMH, CTYICHT CHOCOOEH aHAIM3MPOBATH TOJTYYEHHBIE PE3yJIbTaThl;
MPOSBIIIET CAMOCTOSITENIbHOCTh TMPU BHIIOJHEHUM 33JaHUN, KayeCTBO WX BBIMOJIHEHHSI OLEHEHO
yuciaoM OamioB ot 61 mo 85,9, 4TO COOTBETCTBYET MOPOTOBOMY YPOBHIO C(HOPMHPOBAHHOCTH
pe3yabTaTOB OOyUEHHS.

PesynbraTr 00yueHHMsi cuuTaercsi HeC()OPMHMPOBAHHBIM, €CIM CTYIEHT IPU BBIIOJHEHUU
3aJlaHuil He JIEMOHCTPUpPYET 3HaHUIl y4eOHOro marepuana, AOMYCKaeT OUIMOKH, HEYBEpEHHO, C
OONBIIMMM 3aTPYAHEHUSIMH BBINOJHAET 33JaHUS, HE JEMOHCTPHpPYET HEOOXOJUMBIX YMEHUH,
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KAaueCTBO BBITIOJHEHHBIX 3aJaHUl HE COOTBETCTBYET YCTAHOBICHHBIM TPEOOBAHMSM, KadueCTBO HX
BBITIOJTHEHUS OLIEHEHO YHCIIOM OallIoB HIKE 61, UTO COOTBETCTBYET TOMIOPOTOBOMY YPOBHIO.

5.2. MeTtoanyeckue yKazaHusi M0 CaMOCTOATEILHO padoTe 00yyaroniuxcsi

CamocrosaTenbHas paboTa oOecredyrMBaeT MOATOTOBKY OOydaromerocs 3ao4yHoil (opMbl
Oo0y4eHHs K ayAUTOPHBIM 3aHATHSAM M MEPONPHUATHAM TEKYIEro KOHTPOJS M IMPOMEXKYTOYHOMH
aTTecTalluy IO U3y4yaeMoM nucuuIUIMHE. Pe3ynbTaThl 3TON MOATOTOBKH MPOSIBISIIOTCS B aKTUBHOCTH
o0ydJaromerocsi Ha 3aHSATHSAX M B Ka4eCTBE BBINOJHEHHBIX NPAKTUYECKUX 3aJaHUN U APYrux ¢Gopm
TEKYIIET0 KOHTPOJIS.

[Ipy BBIIOJIHEHWW 3aJaHUKA ISl CAMOCTOSTEIBHOM pabOThI PEKOMEHIyeTCs MpopaboTKa
MAaTEepUaJIOB JICKIUNA 0 Ka)KI0H MPOMJICHHON TeMe, a TaKKEe U3YyYEeHHUE PEKOMEHIYEMOU JIUTepaTyphl,
npenacraBieHHOM B Paznene 6.

B mpouecce camMocToATENbHONW pPAOOTHI MPU M3YYECHUH TUCHUIUIMHBI CTYIEHThl MOTYT
WCIOJB30BATh B CIECHUAIM3UPOBAHHBIX AYAUTOPHUAX U CAMOCTOSTENBHOW PabOThl KOMIBIOTEPHI,
o0ecreunBamIIeMy JOCTYIl K HPOrpaMMHOMY OOECHEYEHHI0, HEOOXOTUMOMY [UIS H3ydeHUs
JTMCHIUIUIAHBL, a TAKKE JTOCTYI Yepe3 HH()OPMAIIMOHHO-TEJICKOMMYHUKAMOHHYIO ceTh «MHTepHET» K
ANEKTPOHHON HH(pOpPMAIIMOHHO-00pa3oBaTenbHOi cpeae yHuepcuteta (DUMOC) u 31eKkTpoHHOU
oubmmoreynoit cucreme (OBC), rme B AIEKTPOHHOM BHJE pacloiararoTcs y4deOHbIE M y4eOHO-
METOJIMYECKUE MATEePUAIIbI, KOTOPbIE MOTYT OBITh HMCIOJIB30BAHBI JIJISI CAMOCTOSTEIbHOM paboThl MpH
W3YYEHUH TUCIUTUIMHEL.

Jns oOyuarommxcs 1O 3a04HOM (GopMe OO0ydeHHsS CaMOCTOSITENbHAs paboTa sBISETCA
OCHOBHBIM BHJIOM y4€OHOH NesTETHHOCTH.
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6. VUYEBHO-METOJIWYECKOE W WH®OPMALMOHHOE OBECIIEYEHUE
TACIATLITAHBI

6.1. IlepeyeHb OCHOBHOW M JOMOJHHUTEJbHOW y4eOHOW JIUTEPATYpPbl, HEOOXOAUMON IJIs1
OCBOEHUS TUCHHILIMHBI
OcHoBHasi IuTEeparypa:

1. Maremaruka: anrebpa M Hayajlla MaTEeMaTHYECKOTO aHajau3a, reoMmerpus. AnreOpa W Havama
Marematnueckoro aHamm3a. 10-11 xmaccel. ba3oBwlli u yriryOsneHHBIM ypoBeHb : ydeOHumk / I, A.
Amumos, 0. M. Komsrun, M. B. TkaueBa [u ap.]. - 10-e usn., crep. - Jokyment read. - Mocksa :
[Ipoceemenue, 2022. - 464 c. - [Tpui. - URL: https://znanium.com/catalog/document?id=421767 (nata
obpamienus: 14.09.2023). - Pexum gocrtyna: no mommucke. - ISBN 978-5-09-099445-3. - Tekcr :
3JICKTPOHHBIN.

2. Hlapeirun, U. @. I'eometpus. 10-11 xmaccel. ba3zoBslit ypoBens : yueouuk / V. @. [lapeirus. - 8-¢
m3a., crep. - Jokyment read. - MockBa : Ilpocsemenue, 2022. - 240 c. - Ilpun. - URL:
https://znanium.com/catalog/document?id=421784 (nara oopamenwus: 14.09.2023). - Pexxum gocrymna:
o noamnucke. - ISBN 978-5-09-099457-6. - TekcT : 31eKTPOHHBIH.

JlonoTHUTEIbHASI JIUTEpaTypa:

3. bponckwuit, f. C. TekcToBbIe 3a1a4u : MOCOOME IS JIOT. OOYUICHHSI MaTEMAaTHKE 00yJaroIiX st
10 k. / S. C. bponckuid, A. JI. I1aBnoB ; Howuen. Han. yH-T. - Jonenk : JJouHY, 2023. - 62 ¢. - URL:
https://reader.lanbook.com/book/380180#1 (mara obOpamenus: 17.01.2024). — Pexum gocrtyma: 1o
MOANMCKE. - TEKCT : 3JIEKTPOHHBI.

4. bpoackuii, SI. C. OyHKIMM ¥ WX CBOWCTBA : MOCOOHME Ui JIOM. OOYYEHHUS MaTeMaTUKe
obyuatomuxcst 10 k. / 5. C. Bponckwii, A. JI. [1aBnoB ; Jonen. Hat. yH-T. - onenk : JlouHY, 2023. -
92 c. - URL: https://reader.lanbook.com/book/380186#2 (nara oOpamenus: 17.01.2024). — Pexum
JOCTYIIA: IO TIOJIITUCKE. - TEKCT : 3NIEeKTPOHHBIH.

5. HanmasH, A. A. Matemaruka : y4e0. ans cpen. npod. odpazosanus / A. A. JlanasH. - 3-e u3f.,
uctp. u jom. - Jlokyment read. - Mocksa : UHOPA-M, 2023. - 544 c. : un. - (IIpodeccuonanbroe
obpaszosanue). - [Ipui. - URL: https://znanium.ru/read?id=418454 (nata obpamenus: 27.12.2023). -
Pexxum noctyna: aist aBTopus. mosb3oBareneit. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBIHA.

6. HanmasH, A. A. COoopHHK 3a7a4y MO MaTeMaTuke : y4ed. mocobue Uis CTYIEHTOB cpell. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e usn. - Jlokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonanpHoe oOpazoBanme). - URL: https://znanium.com/read?1d=398658 (mara
obpamenust: 20.07.2022). - Pexxum goctyma: s aBTopu3. mosb3osareneit. - ISBN 978-5-91134-803-
8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TekcT : IEKTPOHHBIH.

6.2. IIpogeccuonaibHble 0a3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI,
HHTEpPHET-PecypcChl

1. Allmath.ru : Bca Marematuka B ogHoM Mecre :  cair. — URL:
http://www.allmath.ru/ (nata oOpamenus 03.12.2023). - TekcT: 37€KTPOHHBIH.
2. eLIBRARY.RU : Hayunas snektpoHHas Oubinoreka : caiiT. — Mocksa, 2000 -

- URL: https://elibrary.ru (nata obpamenusi: 03.12.2023). — Pexxum gocTyna: Aisi 3aperUCTPHD.
moJib30Bartesieid. — TeKCT: AIIeKTPOHHBIH.

3. Math-Net.Ru : caiitr / Maremarnueckuii mHCTHTYT M. B. A. CrexinoBa PAH,
2020. — URL : http://www.mathnet.ru/ (mata oopamenus 03.12.2023). - TekcT: 2JIeKTPOHHBIH.

4.  Koncynprantllmoc : copaBouHas nmpaBoBas cuctema : caiitr /  3AO0
«Koncynerantllmocy. — Mocka, 1992 - . - URL: http://www.consultant.ru (mara oOpamenus

03.12.2023). - TeKCT : AIEeKTPOHHBIH.



29

5. DmnexrponHas 6ubnuoreynas cucrema [I0BOKCKOTO rocyJapCTBEHHOTO YHHBEPCHTETA
cepBuca : cat / ®I'bOY BO «IIBI'YC». — Tompsatt, 2010 - . - URL. : http://elib.tolgas.ru (marta
obpamenus 03.12.2023). - Pexxum goctyma: Juist aBTOPH3. TMOJIb30BaTeNel. - TEKCT : 3JEKTPOHHBIMH.

6. DNeKTpOHHO-OMOIMoTeUHass cucTtemMa Znanium.com : cautr / OOO
"SHAHUYM". — Mocksa, 2011 - . - URL: https://znanium.com/ (gara obpamienus 03.12.2023). -
Pexxum noctymna: ajist aBTOpuU3. MoJb30BaTeel. - TEKCT : AJIEeKTPOHHBIN.

7. DOnexTpoHHO-Onbmmoreunas cucrema Jlanp : caiit / OOO "OBC JIAHbB".

Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nara obpamenus 03.12.2023). - Pexxum gocrtymna: ais
aBTOPH3. MOJIb30BATENCH. - TEKCT : AIIEKTPOHHBIN.

6.3. IlporpammHoe oGecnieyeHune

HNudopmannonnoe obecreueHre y4eOHOro mporecca IO AUCHUILUIMHE OCYIIECTBISIETCS C
UCIIOJIb30BAHUEM  CJIEYIOIIEro IMPOrpaMMHOrO oOecriedeHus (JIMIIEH3HOHHOTO U CBOOOJHO
pacnpocTpaHseMoro), B TOM YHUCJIe OTE€YECTBEHHOI'O IPOU3BO/ICTBA!

Ne HanmenoBanune YcaoBus gocryna

n/n

1 Microsoft Windows U3 BHYTPEHHEH CETH YHUBEPCUTETA (JIMIICH3HOHHBIMH
JIOTOBOD)

2 MicrosoftOffice U3 BHYTPEHHEH CeTH YHUBEPCUTETA (JIMIICH3HOHHBIM
JIOTOBOD)

3 Koncynsrantlntoc U3 BHYTPEHHEHN CeTH yHUBEpCUTETa (JIMLIEH3UOHHBIN
JIOTOBOD)

4 CA0 MOODLE U3 J1000M TOUKU, B KOTOPOU UMEETCs IOCTYI K CETH

WurepHeT (JIUIICH3UOHHBIN TOTOBOP)

7. OMUCAHUE MATEPUAJIbHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOM JJIs
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O TPOLHECCA ITIO YYEBHOMY IIPEJIMETY

CrneunanbHble TOMEUICHHS TPEACTaBIAOT CcO00M ydeOHble ayIuTOpUU [Js MPOBEACHUS
3aHATUI BCEX BMJIOB, MIPEIYCMOTPEHHBIX 00pa3oBaTeIbHOM MPOrpaMMOii, B TOM YHMCII€ TPYIIOBBIX U
WHIVBUAYAIbHBIX KOHCYJIBTAIMi, TEKYIIEro KOHTPOJS U IPOMEXKYTOYHOM arTecTalu, a TaKxke
MOMEIIEHUsI sl  CaMOCTOATENbHOM  paldoThl, MacTepckue U JabopaTOpHM, OCHAIlEHHbIE
o0Opy/lOBaHUEM, TEXHUYECKUMH CpeICTBaMH OOyueHuss W MaTepuajaMH, YYUTHIBAIOIIUMU
TpeOOBaHUS MEXTYHAPOIHBIX CTAHIAPTOB.

IIpakTuyeckue 3anaTHA. [ npoBeNeHUS NMPAKTUUECKUX 3aHATUN HCHOJB3YyeTCs ydyeOHas
ayJAUTOpUs, YKOMIUJIEKTOBAaHHBINH MEOEIbI0 U TEXHUUECKUMH CPEICTBAMU OOYUEHUS, CIIY)KaIlllUMU JUIs
npeAcTaBieHuss y4eOHoW wuHpopManuu (TMEPEeHOCHONH HAa0Op JAEMOHCTPAIIMOHHOTO OO0OPYIOBAHUS
(mpoekTop, 3KpaH, /HOYTOYK).

IIpome:xxyTounast arrecraums. /J[ng mnpoBeneHus NPOMEKYTOYHOM arTeCTallud IO
JUCLUIUIMHE HCIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIAcChl, OCHAILEHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TOJKIIIOYEHHs] K ceTd HHTepHeTr u obecrneyeHHeM JoCTyla B 3IIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYI0  CpeAy  yHUBEpCcUTeTa  W/HiIu  y4deOHble  ayJIUTOPHH,
YKOMIUIEKTOBaHHbIE MEOENbIO U TEXHUUECKUMHU CPEICTBAMHU O0yUeHUSI.

CamocrositeibHasi padora. IloMemeHuss Uit CaMOCTOATENBbHOM pabOThl  OCHAIICHBI
KOMITBPIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceTu «MHTepHeT» W AOoCTymom K
JIEKTPOHHON  MH(OpPMAIIMOHHO-00pa3oBaTeNbHONM  cpene  yHHMBepcurera. Jlns — opraHu3anuu
CaMOCTOATEIbHON PabOThl 00YUYaIOIIHUXCS UCTIOTB3YIOTCS:

- KOMIIBIOTEpPHBIE KIIACChl YHUBEPCUTETA;
- OumbOmmoreka (Memuasai), UMEIOMas MecTa Jisl O0ydJaroIuXcs, OCHAIICHHBICE KOMITBIOTEpaAMH C
JOCTYNOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.
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DJleKTpOoHHasi HMH(opMannoHHO-o0pa3oBaTeqbHasaA cpena yHuBepcurera (OUOC).
KaxnpliioOy4daronuiicsBTe4eHueBCeronepruoaao0yaeHus100eceYeHUH JUBH 1y aIbHBIMHEOT PAHUUCHHBI
M JIOCTYIIOM K OJIJIEKTpOHHOH HH(OpMaIMOHHO-00pa3oBaTenbHON cpene yHuBepcurera (OMOC)
http://sdo.tolgas.ru/ w3 m00O0KH TOYKH, B KOTOPOH HMeEeTcs JOCTYylnl K HMH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIMOHHOM ceTH "MHTepHeT", Kak Ha TEppUTOPUN YHUBEPCUTETA, TaK U BHE €€.

8. OCOBEHHOCTHU  OPTAHM3ALIMH OBYYEHUA  JIA  JIUI C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

[Ipn HeoOxomumocTu pabodasi mporpaMMa MOXKET ObITh aJanTHpoBaHa g oOecreueHus
00pa3oBaTEeNBHOrO MPOIECcca HHBAIKU/OB U JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI, B TOM
qyclie A AUCTAaHIUMOHHOTO o0yuyeHus. [lns storo TpeOyercs 3asBlieHHE CTYACHTa (€ro 3aKOHHOIO
MpEeACTaBUTENS) U 3aKIIFOUEHHUE TICUXO0JIOr0-MeuKo-nieaarornueckoit komuccuu (ITMIIK).

K npenmMeTrHbIM pe3ysibTaTaM OCBOEHUS JUCLUUILIMHBI TOMOJIHUTEIBHO OTHOCATCS:

1) st cnenbix, CIa0OBUASIINX 00YIAFOIIUXCS:

- ¢(hopMHPOBAHHOCTH HABBIKOB NMHUCHhMa Ha OpaiiieBCcKoW MeYaTHON MaIlluHKE;

2) A7s TITyXUX, CIa0O0CIBIIAIINAX, TO3/THOOTTIOXIINX 00yJarOMIUXCs:

- ¢()OpMUPOBAHHOCTh U PA3BUTHE OCHOBHBIX BUIOB PEUEBOMl JEATEIHHOCTU OOYYAIOMIMXCS -
CIIyXO3pUTEJIbHOTO BOCHPUATHS (C HCIOJIB30BAaHUEM CIYXOBBIX amnmapaToB MU (WIKM) KOXJIEapHBIX
MMILUIAHTOB), TOBOPEHHU S, YTCHHUSI, TUCHMA;

3) st 00y4arIMXCs ¢ PaCCTPONCTBAMH ayTUCTUYECKOTO CIIEKTPa:

-OBJIa/ICHHE OCHOBHBIMHM CTHJIMCTUYECKUMHU pECcypcaMu JIEKCUKH U (pa3eosoruu s3bIKa,
OCHOBHBIMHM HOPMaMHM JIUTEPATYpHOTO SI3bIKa, HOPMaMH PEUYEBOr0 3TUKETA; MPUOOPETEHUE OMbITA UX
WCIIOJIb30BAaHUS B PEYEBOM U AJIbTEPHATUBHOW KOMMYHHMKATUBHOW MPAKTUKE MPU CO3AAHUM YCTHBIX,
MUCHMEHHBIX, AJIbTEPHATHBHBIX BBICKA3bIBAHUN; CTPEMIJICHHE K BO3MOYKHOCTH BBIPa3UTh COOCTBEHHBIC
MBICITH ¥ 4YyBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIHIO.

B ciydae HeoOxomumMocTH, 00yJarOMIMMCS M3 YMCIIA JIUL C OTPAaHMYCHHBIMHA BO3MOYKHOCTSIMH
30poBbsl (1O 3asiBIIEHHIO OOywaromierocs) a JUisi HMHBIKWAOB TakKe B COOTBETCTBUM C
MHIUBUAYAIBHON IPOrpaMMON peabuInTalui MHBAJIWA, MOTYT IIpejiaratbCs Ciaelyrolie BapuaHThl
BOCTIPUATHS y4e€OHOH MH(OpMAIK ¢ yUeTOM UX MHIUBHUYaTbHBIX ICUXOPHU3NUYECKUX OCOOCHHOCTEH,
B TOM YHUCJIC C IPUMCHCHHUEM JJICKTPOHHOT'O O6y‘-IeHI/I$I U JUCTAaHIIMOHHBIX TEXHOJIOTHIA:

- JUIA JIML C HapyLWIEHUsIMU 3pEHMs: B NeuaTHOH (opme yBelnMyeHHbIM HIpudTOM; B dopme
AJIEKTPOHHOTO JIOKYMEHTa; B (popme aynuodaiina (mepeBosi ydeOHbIX MaTepUalioB B ayuodopmar); B
nedyaTHod Qopme Ha s3blke bpailng; WHIAMBUAYallbHBIE KOHCYJbTAllUM C TPUBJIECYEHUEM
TI/I(bJ'IOCYpI[OHCpeBOJILII/IKa; UHAUBUAYAJIBHBIC 3aJIaHUS U KOHCYJIbTAallUuH.

- S JMI C HapyLIEHUsIMU cllyxa: B Me4yaTHOH ¢opme; B GopMe 3IIEKTPOHHOTIO JTIOKYMEHTA;
BUACOMATCpHAIbI C CY6TI/ITpaMI/I; WHIWNBUAYAJIbHBIC KOHCYJIbTalluU C IMPHUBJICYCHHUEM
CypJIOTIEpEeBOUNKA; UHIMBUAYaJIbHBIE 331aHUS U KOHCYJIbTAIUH.

- JUIA JIMIl C HapyLIEHUSIMH ONOPHO-IBUTATEIbHOrO ammapara: B reyaTHOM Qopme; B (opme
3JIEKTPOHHOTO JIOKYMEHTa; B (hopme ayaunodaiina; MHIUBUAYaIbHBIE 3alaHUS M KOHCYJIbTAIMH.



31

9. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepUuaJIbl 1JISl TEKYHIECI0O KOHTPOJIA YCIIEBAEMOCTHU

TeOpeTI/I‘IeCKI/Iﬁ MaTepHrall Uu3y4acTCia Ha MPAKTUUYCCKHUX 3aHATHUAX. CTy,HeHTaM npeaiararoTcsa
MPAaKTUYCCKUC 3aJdadyn JIsd paGOTH Ha 3aHATHUAX B ayAUTOPUHU, W JOMAIIHHUC HWHIAWBHUIYAJIbHBIC
3aaHusA, KOTOPbIC paCpECaACICHEI 110 TEMaM.

TunoBsble 33712494 MO pasaejiny «BbluncjaeHus u npeoﬁpasoBaHnﬂ»

1
7x—=15 4Xx+3’

1.Haiinure KOpeHb ypaBHEHHUS

2. Haiimure xopenb ypaBHenus «—/2+17X =X. Eciu ypaBHeHHe uMeeT 0ojee OJHOrO KOpHS,

YKa)KUTC MEHBIINN U3 HUX.

3.Haiinure Lt])_), eciu p(b)=(b+%)-(3b+%) npub#0.
(s)
b

Y10-%/16

4. HaiiguTe 3HaU€HNUE BBIPAXKCHUS T

Am
5.Haiinute 3HaueHue BelpaxkeHuss ———— npum =125
42/m . 7fm

22,5 . 35,5

6.HaiinuTe 3HaueHUE BBIpAXKEHUS Y

Tunossle 3aga4yu no pasaeny «Peumenue ypapHeHuiD»

Pemmte anrebpanueckue ypaBHenus 1 - 3.

1. X8 2324
X—6

6»@—6-x_4»@+8-x_2»@—6-x
Xx—=1 X+2 X—=3

3. M-x—lZ . 8X_16.x_2 =0
X—4 X=2

4(5X—£9:29§)(X+7)(4X—8)=0

2.

2—-X

5.3%x2 —\3x=2=06.12x* -7 x+1=0



32

Tunosble 3agaun mo paszaeiny «CTeneHn U KOPHW.

5 1

= 2
1. HaiinuTe 3HaueHUE BHIDQXKCHUS ) (3 2% .2 )6 ; 0) 2X 2 11
X -— =

X2 =2

ynpux=9.

2. Pemnte ypaBHeHUs

1
a)(y2—1)5=2; 6) VX412 =X; B) ¥3=X-V1-3X=X+5;1) X’ +x+2Vx2+x=0.

Lo X+Yy+HYXy =T
3. Pemure cucreMy ypaBHEHHI
X-y=4.

4. OnpenenuTe 3Ha4eHUs A , JIs KOTOPHIX IIPH X = 1 BHINIOJIHAETCS HEPABEHCTBO ya— X = X
Tunosble 3a1a4n 1o pazaeny «CTeneHu u Jorapupmbny

| Bprumcaure 3nauenus spipakennii 1- 13.

(9-16™'+16") (4-3%2+7.3%).57

18%.12°%.8% NPEEY RY. 6-2°-9.2"+3.2%
1 24°.6° 5 (4 +4 ) 3. (19-27) 4 4-2°4+4.2%_g. 28

1

X—y X2—X
3™2_2.3" 36" 1 Tt 1

5. 37 67 g Y HX XD g X=07y=49,

1
2 g log, 2+=log, 8—log, 4+/8
. log, 27 —2log, 3+ log, §+7 9 2 91 g% 9. l0gye V5 + log 9

8. 3 8 10.

Tunosble 3agaun no pasaeny «IlokasarejbHble U Jorapupmudeckue ypaBHeHH.
| . Pemmre npocreiimme nokazarenbHbie U Torapupmudeckue ypasaenus 1 — 10.
x x+3 x2-4x 1 x®-8 X 1
1.27=8.2.3""=93.3 =—. 4.107°=05 2"=—¢.
27 28

6. log, x=0,5. 7. log, x=-0,5. 8. log, 144=2. 9. log, 36 =2. 10. log, (6x+2)=

N |-

I1. Pemmre nokaszarenbHble U torapudmudeckne ypasaernus 11 —20.

X =x?-5x
11. [%) 2% =% 12. (71]2 . 13,49 =7 14, Iogﬁ(x2+35x)=4
15, Iog%(xz + X) —4 16. 16I0g16(4x2—12x+9) _ 3Iog3(x2+2x+l)'

Tunoselie 3aga4n no paszaeay«llpeodpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHHI»
. Beruncnute 1 -10.

1. cosa, ecnu tga=—1% npu 450° < ar <540°.
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2. C0sa;tga; Ctga, econ SiN@=-0,6 npu cosa>0.
. 24 . o
3. sina; cosa; tgar , ecnu ctga=—7 pu 630° <@ <720°.

4.4sin810° +3¢c0s720° —3sin630° +5¢c0s900°.

5.Sin(a+ﬁ'),ec.7msina=g;cosﬂ=—%,npu%<a<ﬂ;ﬂ<ﬂ<37”.

6. cos(a+,3) u Cos(a—ﬁ),ewm sina=%;cosﬂ=§,npu%<a<7z;377[<,3< 2.

cos2a . 3 37 . a
7. ecmu sing=——,—<a<2x. 8.sina,echutg| — |=2
cosa 5° 2 2
5|:COS[” 3”) sin ”}
3-(cos 20° —sin20° 14 714
0 3 ) o L \2 14)"T1a]

J2 -sin25° cos” . sin ~.

Yerubliii onpoc o Teme «TpuronoMerpuyeckue ypaBHeHuUsD
1.KakoBa 061acTh ornpeneieHus apkcuHnyca (apkkocuHyca)?
2.KakoBa 00y1acTh 3HaYCHHI apKKOCUHYCa (apKKOTaHTeHCa)?

3.5IBnsieTcs M apKTaHTeHC (apKCUHYC) BO3pacTaloeld Win yobIBaromen GyHKIuen?

4.Pemute ypaBHeHue arcsinx =0 [arccos X= O] .

T
5.Pemute ypaBHenue arccos X =7 |:arC tgx= _Zi| .

T . V4
6.Pemmte ypaBHenune arctgx = _E |:arcs|n X = _E:| .

7. Yemy pasen arcsin [arccos 7] ?

8.Yemy pasen arccos (— %) [arctg(-1) ]2

Pemmwre ypaBuenus 1 — 13.

3r 2X :1
5

1.cos2x—-1=0 .2.Zsin3x:—1.3.ctg(%—2xj=«/§. 4.cos[2+3
5. cos(ﬁ—SG—Xj = —? 6.25sin’ x—7sin(%—xj—5 =07. cos(27r—2x)+3sin(7r—x)=2.

8_25in(37z—x)—3sin(%—xj:0, 0. Sinzﬂg—xj—cos(%—xjcosx:0_
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) . (37 ) i .
10.4sin? x—2sin 7—x sinx=311.2sin> x—4sinx-cos X+1=0.

12.35sin% x—2+/3 - sin x-c0os X +¢0s% X =0 13. 25in? X —7 Sin X- €O X+ 14c0s2 X = 2

Tunosble 3agaun mo paszjaeiny «Crepeomerpusi. AKCMOMBI M OIIpe/ie/IeHUsI CTePpeOMeTPHH.
IMapa/ieJibHOCTH M NEPNEHIMKYJISIPHOCTDH MPSAMBIX M IIJIOCKOCTEH B MPOCTPAHCTBE.

1.CxonbKo TpaHei MpOXOJUT Yepe3: a) OJHY; O) JIBE; B) TPH; ') UETHIPE
TOYKH, B3AThIC TPOU3BOIBHO Ha KyOe? CKOJBKO IMIOCKOCTEH MOXKHO MPOBECTH Yepe3 T€ KEe TOUKH?
Onpenenutes v MPU 3TOM MOJI0KEHUE IIOCKOCTH 0fHO3HAYHO? CrenaiTe pucyHOK.
2.Jlanbl TOYKA U Mapa nepecekaromuxcs npsmMbix. CKOJIBKO Pa3IMYHBIX TUIOCKOCTEH OHU OMPEIesoT?
Crenaiite pUCYHOK.
3.Jlanpl TpU TpsMBIe, HE JIeKAIME B OMHOW IUIOCKOCTH W HMMEIOIIHE OOIIyro ToukKy. CKOJBKO

Pa3IMYHbIX IUIOCKOCTEH OHU ONPEAEISIOT?

4.Touxn A;B;C nexar B xaxnoit us JIBYX Pa3JINYHBIX IUIOCKOCTEN. JIOKa)KHUTE, UTO 3TH TOYKH JIEKAT
Ha oIHOU npsiMoil. Crenaite pUCyHOK.

S.IIpsmbie @ u b mepecekatorcs B Touke M. Jlokaxkure, 4To mr00as mpsiMasi, Iepecekamomas a u
b, u He mpoxoxasmas yepe3 TOUKy M, JEKHUT C HUMH B OJHOH TUIOCKOCTH.

6.3 dyeThlpex MaHHBIX TOYEK OJHA HE JEXKUT B IUJIOCKOCTH, OMpEAeNsieMOl Tpems APYTHMHU.
JlokaxuTe, 9TO 3TUM CBOHMCTBOM 00JIaJal0T BCE JaHHBIC TOUKH.

7. Touxu M;N;P;K pacnonoxens: mo ommy cropony or miockoctn Tpamemun ABCD.
Mapaensusie otpesku AM;BN;CP; DK pasuer coorsercteenno 3 em; 4 em; 5 em; 6 em . Kakoso

B3auMHoe pacrnonoxenue npsMeix MN u PK ?

8. Ilpsimas MN napannensHa auaroHanu AC mnpsmoyronsHuka ABCD. Haiinute xocunyc yria

Mexnay npsmMoil MN u nuaronansio BD, eciu AB=5ceu; BC=8cm.

9. CtopoHsbI OM;ON yria MON ' coorsercraento napauienabHbl TpsMeiM AB U CD . Onpenenure
yron Mexay AB uCD, ecnu Bennuuna yrma MON pasna 106°.

10. I[OKE[)KI/ITC, 4qTO HpsAMas, IMapajljiCibHas Kaxaohn u3 ABYX TICPCCCKAIOIINXCH HHOCKOCTCI\/'I,
napajijiejibHa 1 JIMHUU UX ICPECCCUCHUA.

Tunossle 3aga4u 1o pa3aeny«MHOrOrpaHHUKW.
1.B npaBuiibHO# TpeyronbHoil nupamuae SABC menuansl ocHoBanus ABC mepecekaroTcs B TOUKe

O . [Imomane Tpeyronparka ABC paBHa 2 ; 00beM nupamuasl paBeH 6 . Halimure mymmHy oTpeska

OS.
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2.Haiiure kBagpaT paccTosHUS MeXay BepiHamu C u A, npsiIMOYrobHOTO mapauiesenuesa,
s koroporo AB=5; AD=4; AA =3.
3.Haiimure paccrosaue mexay Bepumtaamu Au C, MHOrorpaHHuka,

M300paXEHHOTO HA PUCYHKE.

4 HaiiauTe mionaap MoBEpXHOCTH MHOTOTPAaHHHUKA, .

M300paKEHHOTO HA PUCYHKE

5.Ecnu xaxxnoe pedpo KyOa yBenuuuTh Ha 1, TO €ro Imiomaib HOBEpXHOCTH j E— 1=

yBenuuuTcs Ha 54 . Haiinure pe6po kyoa.

6.Haiimute 1utOmane OOKOBOW TOBEPXHOCTH NPABWIBHOM IIECTUYTOJIBHOH MPHU3MBI, CTOPOHA
OCHOBaHMS KOTOpOH paBHa 5, a BeicoTa — 10.

7.HaiiguTe miomaabr MOBEPXHOCTH MPABUIIBLHON YETHIPEXYTrOJIbHONW MUPAMHIbI CTOPOHBI OCHOBAHUS,
KOTOpOi1 paBHBI 6 U BhICOTA paBHA 4 .

8.CTOpoHBI OCHOBaHUs MPAaBUJIBLHOW IIECTUYrOJbHOM mupamuisl paBHbl 10, G0KOBbIe peOpa paBHBI

13 . HaliguTe mutonaas O0KOBOW MMOBEPXHOCTH ATOM IMHUPAMHU/IBI.

9.B kyoe ABCDA B,C, D, Haiinure kocunyc yrna mexay miockoctsimu BAC, u BA D, .
10.B npsimoyronsHom napaiuienenuneae ABCDA B, C, D, u3zsectusl pebpa:

AB=6; AD=8;CC, =16 . Haiizure yron mexuy ruockoctsimu ABC u A DB.

Tunosele 3aga4n no pasaenay «Tena Bpamennsi. Beruucienue 00bEM0B M IJIOINALCH
NOBEPXHOCTEH OCHOBHBIX N€OMETPHUYECKHUX TeJ».
1.BricoTa xoHyca paBHa 6 , a quameTp ocHoBaHus — 16 . Haiiaute oOpa3yromryro KoHyca.
2. ITmomaas GOKOBOH MOBEPXHOCTH MUJIMH/APA paBHa 21z, a quaMeTp OCHOBaHUs paBeH 7 . Haiigure
BBICOTY HUJIMHIpPA.

3. Okono KoHyca onucaHa cepa (cepa conepKHUT OKPYKHOCTb OCHOBAHUS KOHYCA U €r0 BEpIINHY).
Ientp cepsl HAXOAUTCS B IEHTPEe OCHOBAaHHS KoHyca. O6pasyromas koHyca paBHa 7+ 2 . Haiimurte
panuyc cdepsl.

4. Illap Brnmcan B mwmHAp. [lnomans moBepxHocTH mapa paBHa 111. Haiinure mmomans moHON
MIOBEPXHOCTHU IIMIIUH]IPA.

o v o 3

5. Cocyn, wumeromuii ¢opMmy mpaBuinbHON Tpeyroiaphoi mpusmbl, Hamuau 2300 cm” Boasl u
HOTPY3UIH B BOAY AeTaib. IIpu 3ToM ypoBeHb BOJBI MOJHSIICS C OTMETKU 25CM 70 OTMETKH 27 CM.

Haiite 066eM netami. OTBET BHIpa3HuTe Bey® .
6. IlpaBunpHas YeTHIPEXYTOJNbHAS MPH3Ma OMUCAaHA OKOJIO LWJIMHIPA, PaJuyC OCHOBAaHUS M BHICOTA

KoToporo paBHbl 1. HaiinuTe niormiaas 60KOBON MOBEPXHOCTH MPU3MBI.
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7. OcHOBaHWEM TMPSMON TPEYTrOJBHOW MPHU3MBI CIYKHUT MPSMOYTOJBHBIM TPEYTOJbHUK C KaTeTamMH

6 u 8, 6oxoBoe pedpo paBHO 5 . Haiimute 00beM MPU3MBL.

8. Haiinute BBICOTY NPaBUIBLHON TPEYTrOJIbHOW MUPAMHJIBI, CTOPOHA OCHOBAaHWS KOTOPOW paBHa 2, a

00BEM paBeH \/§ :

9.Konyc Brnmucan B map. Pagnyc ocHOBaHUS KOHYca paBeH paauycy mapa. O0beM KoHyca paBeH 6 .
Haiinure o6bem mapa.

10. B ky0 ¢ pebpom 3 Brmcan mrap. Haiigute o0beM 3TOr0 miapa, IeIeHHBIA HA 7T .

Tunosele 3aga4n no paszaeny «CrepeomeTpus»

1. Ha nockoct @ nanbl aBe Toukn AU B. Caenate MoJienb IUIOCKOCTH O W JIBYX IIOCKOCTEH
L Uy, mpoxonaumx yepe3 Touku AU B. M300pa3uTe NMHUIO TEpPECEUEHUs IIIOCKOCTEH MEXIY

co0oii. Pa3nuyHsbl 11 3TN TUHUU?

2. TlokazaTh Ha KapKacHOW MOJENIHM NPAaBWIBHOM YETHIPEXYroJbHONW NUpaMUIbl M Kyba mapsl
CKPEILMBAIOIINXCS NPSIMbIX, apaJUIeIbHBIX MPSAMbBIX, epeceKaromxcs npsaMbeix. Crenarb yepTéx u
MoKaszaTth 00mue TOYKu pEOEp H Kaxyluecs TOYKH TiepecedeHus. YOeAuTbCa, 4YTO IMpH
COOTBETCTBYIOIIIEM IOBOPOTE MOJIEIH CKPEIIUBAIOLINECS MTPSMBIE HE MEPECEKAIOTCA.

3. B3aTh 9KkpaH M KapKacHbIE MOJIENM PA3JIMYHBIX TeN: KyOa, mupamuabl U T.7. OcBemas MOJAEIH
napajulebHBIMU JIy4aMy M IOMELas Mepesi 3KpaHoM, MOJyUYUTh UX TeHEBoe M300paxeHue. OTBETUTD
Ha BOIPOCHI:

1. Kak n3o0pakatoTcst BEpILIUHBI TeN?

2. Kakoe Oyner nzo0paxenue péoep 3Tux Ten?

3. Uto MOKHO cKa3aTh 00 M300paxeHUHU apallieTbHbIX pEdep Kyda?

4. Kak Ha/Jl0 pacrnoloXUTh MO OTHOLIEHHIO Jyded KyO, yTOoOBbl OH M300pa3uiICs Ha 3KpaHe B BHJE
KBajgpara?

4. Cnenatb MOJIEh MapaIeIbHON MPOEKIIMU Ha TIIOCKOCTh: TOYKH; JIMHUU.

5. Cnenatb MOJEINb K TEOpEME O TPEX MEPIICHIUKYIIApaX.

6. Crnenatb MO/I€Tb ABYTPAHHOTO YIJIa ¥ €r0 TUHEHHOTO yria.

7. Jlana mopnenp mpsiMol mpusmbl. CHenaTh COOTBETCTBYIOIIME W3MEPEHUS M HAWTH Yroid MEXIy
JaroHaJIbio MPU3MBbI U IIIOCKOCTHIO OCHOBAHUSI.

8. Jlana MoieTh paBUILHOM MUpaMuibl. HaliTi (cennaTh COOTBETCTBYIOIINE U3MEPCHHS ):

1. yron mexay OOKOBBIM peOpOM U OCHOBAaHUEM TTUPAMU/IBI;

2. IBYTpaHHBINA YToJ PU OCHOBAHUU;

3. IBYTpaHHBIN yroJ Ipu OOKOBOM pedpe.
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9. Caenatb U3 MPOBOJIOKKM KOHTYPHI IJIOCKUX GUTYp, 9acTh AB mokpacuTh KpacHO# Kpackoi. Pabora
COCTOWT B CJIECAYIOIIEM: YKPEIUISIFOT OCh B IICHTPOOEKHOW MAIllMHE W NMPHUBOIAT €€ B JIBIDKEHUE,
TOT/Ia CTAHOBUTCS BUAHO, YTO 4acTh AB 00pa3yeT moBepXHOCTh BpaIICHUSI.

10. Cnenath MozieT KOMOMHAITMY TEN: [MWJIMHIPA U TIPU3MBI.

YcTHBIH onpoc (MPOX0JIKUTE MPeNI0KeHUe)
Tema « IIpuzma»
1. BoKOBBIE TPaHU PU3MBI SBISIIOTCA ... (NAPALLETOPAMMAMU).
2. BricoTta npsiMoii mpu3Mel paBHa €€ ... (pedpy).
3. Bce BBICOTHI IPU3MEI ... (PasHbL).
4. TIpsaMoyTOaBHBIN HapaIeNIeUIe]l, Y KOTOPOro BCE TPU U3MEPEHUS PaBHBIL, €CTb ... (K)0).
5. [lepnenaukynsip, MPOBEACHHBIA U3 KaKOW-HUOYb TOUKH OJTHOTO OCHOBAHHS MPU3MBI K IUIOCKOCTH
JPYroro, ecThb ... (bicoma).
6. Ecniu 60koBbIe pebpa mpu3Mbl EPIEHIUKYISIPHBI K OCHOBAHUSIM, TO MPU3MA . .. (MpAMast).
7. Ecnu 60okoBbIe pedpa mprU3MbI He IEPICHIUKYIISIPHBI K OCHOBAaHUSIM, TO IPU3MA . .. (HAKIOHHAS).
8. Ecimm B OCHOBaHMHM TPSMOW NPU3MBI JIEKUT NPABWIBHBIA MHOTOYTOJBHHK, TO MpHU3Ma
(npasunvras).
9. OcHOBaHMsI IPU3MBI JIEKAT B IJIOCKOCTSIX, KOTOPBIE SBISIOTCA ... (HAPALIEIbHBIMUL).
10. OTpe30ok, COeAMHSIONINN 1BE BEPIIMHBI, HE TIPUHAJICKAIITUE OJTHON TPaHU, €CTh ... (OUA2OHAD).
Tema « [Tupamuga»
1. MHOrorpaHHuk, y KOTOpOro B OCHOBaHMH HaXOAWUTCS MHOTOYTOJIbHHK, @ BCE OCTAJIbHbIE IPAaHU -
TPEYTrOJbHUKH, UMEIOIIIE OOLIYIO BEPIINHY HA3bIBACTCS ... (RUPAMUOOIL)
2. MHOTOYTOJIbHHK, JISKAIIUH B OCHOBAaHUH MTUPAMUJEI ... (OCHOBAHUE)
3. TpeyronbHHMKH, UMEIOLIME OOIIYIO0 BEPIIMHY U 00pa3yroue OOKOBYIO MOBEPXHOCTh MUPAMUBI ...
(boxosvie epanu)
4. Touka pacroyio)KeHHasi Ha BBICOTE€ MHMPAMMJIbl, KOTOpas NPOEKTUPYETCS Ha OCHOBAaHHE ATOMN
MAPAMUJIBI ... (8epUIUHA NUPAMUODL)
5. OTpe3ok, COeNMHSIONINN BEPITUHY MUPAMU/IBI C BEPITUHON OCHOBAHMUS ... (D0K080€ pebpo)
6. Kakoe umcio rpaneil y BOCbMHUYT0JIbHOU TupamMubl? (9 epaneti)
7. Kakoe uncino pébep y mecTuyronbHoi nupamuasi? (12 pebep)
8. Kakast ¢urypa HaxoauTcsi B CEUYEHHUU MATUYTOJbHOM NHpaMUIbl, €CIIM CEYEHHE MapalljielIbHO
OCHOBAHUIO MMUPAMUJIBI? (MAMUY20IbHUK)
9. Beicota 60K0BOi#1 rpan# ... (anogema)
10. Ileprnienaukynsp, OMyIIEHHBIH M3 BEpIIMHBI NMHUPAMHUIbl HAa HIDKHEE OCHOBAaHME ... (bicoma

nupamuowl)
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Tema « Konyc»

1. Kakas ¢urypa nonyyaercss B CEUCHHHM KOHYCa IUIOCKOCTBIO, MPOXOMSIIEH yepe3 ocbh KoHyca?
(paerobedpeHtbill mpeyeonibHUK)
2. Uro mpencrapisier co00l ceueHne KOHyca IIOCKOCTHIO, MEpeceKaroliell Bce 00pa3yrolue Konyca?
(a11unc)
3. Uro mpexacraBusieT co0Oi ceueHHE KOHYyca TUIOCKOCTHIO, MPOXOJSINEH depe3 BEpIIMHY KOHyca?
(paerobedpeHtbill mpeyeoibHUK)
4. Kakas ¢urypa moirydyaercs B CEYEHUHM KOHYCA IUIOCKOCTBIO, IPOXOISANICH MEPICHIUKYISIPHO OCH
Konyca? (kpye)
5. Kakas ¢urypa noiydaercs B CEYEHHU YCEYCHHOT'O KOHYCA IUIOCKOCTBIO, MPOXOSIIEH depe3 Ooch
Konyca? (mpaneyus)

Tunosslie 3aga4un no pasaenay «IIpousBognas»

o 1
1. MarepuasibHas TOUKa JBUKETCS MPAMOJIMHENHO 10 3aKOHY X(t) = Ets —3t*+2t, e
X —paccTosHUE OT TOYKU OTCUETa B METpax, t — BpeMs B CEKyH1aX, U3MEPEHHOE C Havyaja JBHUKCHUSI.
Haiinute ee ckopocTh B (M/C) B MOMEHT BpeMeHH t =6 C.

2.Ilpsimasi Y =—4 X — 11, siBsieTcst KacaTenbHOi K rpaduky Gpynxumn Y = X° +7 X* +7 X—6 . Haiigure

a6cu1/1ccy TOYKH KaCaHU.

i |f|( )| 3. Ha pucynke wuzoOpaxkeHn rpaduk QyHKIUU
y<f(x

1/ N _/"/ y= f(X), OTIPE/ICICHHOW Ha HWHTEpBAJe (—2;12).

20 Ao 1 127 X| Haiinute cymMMy Touek »JKCTpeMyMa  (QYHKUIUHU

Y =,

4. HaiinuTe HanMeHblee 3Hadenne pyHkuun Y = X° — 27 X Ha 0Tpe3Ke [O ; 4] .

x?+1

5. Haiigute Touky MUHUMYMa QyHKIUHN Yy = —

6. Haiiinte HanMeHbliee 3HAUCHHE QYHKIMHA Y = (X + 3)2 ( X+ 5) — lua orpeske [—4 ; —1] :

T
7. Haiimure HanOomnpIiee 3HaueHue Gyakmun Y = 12C0S X + 6+/3-Xx—23-7+6 Ha oTpe3Ke |:0 ; E} :

. : 24 o
8. Haiinute HaumenbIee 3HaueHue pyaknun Y =5 SiN X+ —- X + 6 Ha oTpe3ke [— ? ;0} :
/4

9. Haiisute TouKy MEHUMYMa QYHKIUH Y =+ X° —6X+11 .

10. Haiinute Hanbombice 3HaueHne GyHkimu T (X) =C0S2X—COS X .
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TecToBblIe 3aJaHuA 10 TEME «l'[pomsozmaﬂ U HHTErpamn

1.3anosHUTE MPOMYCKH B ONPEIACICHUI
[Tpon3BoaHOI (HyHKIIMK HA3bIBACTCS

apryMeHrTa, npu

2. TlpousBoanas GyHKIMH SINX HMMEET BHI:

1) sinx; 2) —sinx; 3) —COSX;

3. CocTaBuTh ypaBHEHHE KacaTeIbHOU K KPUBOU Y =

1 5
1) y=-0,5x+1 2) y=—=—X+—
)y )Y 3 %t3

OTHOIIECHHUS GYHKIINH K
K HYJIIO.
4)COS X .
B TOuke X, =2,
+ x? °
3) y=-0,5x

4.BeiGepute onpeneeHue HeOnpeAeIeHHOI0 HHTerpaa:

1) [f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)

[ f(x)dx=F(x)+C

2
5.Haiiti uHTErpan Isinz X COS XdX .
0

1)% 2) 0 3)%

T
6.Borunicnute uHTErpa I cos X dx .

-

Ilpakmuueckan padoma «Boluucnenue npou3e00HbIX)»

1 11
x—25+gx14 L
7 2sin®45x
2 12
-l (2x+2y
X
3 | 2x°-6¥x 13 | cos?3x
4 1 7x5 +20x 4 1 (4+x" ) (4-%x®+6X)
> £_3X4 15 (4—X)‘\5/6—X
X
6 3 16 | 7x+6
7+5x4 2
7 2x® + x3x 17 3x
5—x3
8 | cos8x 18 x4 +2
Jax-2
9 (7 +4x)? 19 p3-9x-12%°
10 20 5In4(x—2x5)
V13x° +3
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IpakTuyeckne 3a1a4u no teme: «Ilpon3Bognasi, NpuMeHeHUe HENPEPLIBHOCTH U
NMPOU3BOJIHOIN»

1. Tlonk3ysich onpeeeHHeM HaiguTe mpou3BoaHy0 GyHKimu Y = f (X) B TOUKE X, :
f(x)=x"+1, X, =-2
2. llponud depentupyiite pynkuuto T (X) = (X + 2)- sinX.
. x}-2x*-5
3. HaiimuTe mpoMexyTKu HenpepbIBHOCTH QyHKIn (X) ==
-Xx

2
x°—3x—4
4. Pemute HEpaBEHCTBO METO/I0M UHTEPBAJIOB —d <0.
x —
5. Hanmumiwre ypaBHeHHE KacaTellbHOM K rpaduky Gynkmun Yy = f (X) B TOYKE (X0 ; f (X0 ))
f(x)=sinx;x,=7.
6. HaiiuTe ckOpOCTh U yCKOpEeHHE TOUKH B MOMeHT t, =4, ecin X(t) =t3-2t°+5.
7. Uccnenyiite Ha Bo3pactanue u yobiBanue Gynkimto f (X) =x>—4X.
8. Uccrnenyiire Ha MakCUMyM U MUHEMYM (QyHKIH©0 T (X) =x%-3x°.
9. Hccnenyiite ¢ nomompio nponssonnoit pyuxiuio  f (X)=—3x*—x*—9x.
10. Haiinute HanboJbliice ¥ HAaUMEHbIIee 3HaueHne GyHKImu T (X) =3x*-2x3.
Ycrublii onpoc no teme: «IlepBooOpa3Hasi u MHTErpam»
Bxoonasa uacme. Tabnuiia UHTETPAJIOB.
1. Chopmynupyiite onpenenenre nepBooOpa3Hoil.
2. Chopmynupyiite mpu3HaK MOCTOSHCTBA ()YHKIUU Ha 3aJaHHOM mpomexyTtke. Copmynupyite
OCHOBHOE€ CBOMCTBO IEPBOOOPA3HOM.
3. ChopmynupyiiTe npaBuiIa HaXOKICHHS IEPBOOOPA3HBIX.
4. Kakyro ¢urypy Ha3bIBalOT KpPUBOJMHEHHON Tpanenueit? 3anumute (GopMmyny A BBIYMCICHUS
IIJIOIIA M KPUBOJIMHEHHOM TpaIelyH.
5. O0BsicHUTE, YTO Takoe uHTerpai. 3anumure Gopmyny Hetorona-Jleidonmua.

Tunosble 3axa4u no pasaeny «llepBoodpa3Hasi © HHTErpamn
1. Mokaxwure, uto GpyHkuust y = f (X) ABIIsieTC epBooOpazHoil g pynkumuu Y =F (X) ;VxeR
f(x)=sin2x+3; F(x)=-0,5cos2x+3.
2. st pynkipm Yy = f (X) HaiinuTe epBooOpaszuyto Y = F (X), IIPUHUMAIOIIYIO 33JJaHHOE 3HaYCHHE
2
B IAHHOM Touke f (x):%—i ; F(3)=5.
x

2 1
3. Haiingure o6mmuii Bua nepoodpasnoii aust pyukuuu | (X) =Xx—-10cos2x.

N o . . 3. .
4. Haiiure mroma s KpUBOJMHEHHOM TpaIeiy, OorpaHnYeHHoM uausvu Y = X ; Yy =0; X=-2.

3
5. Beruucaute uaTerpai: j (d#)z
X+

-3

NuauBuaya bHOE JOMAalIHee 3aJaHue M0 TeMe «JIeMeHThl KOMOMHATOPUKH, CTATUCTHKH U
TEOPHUHU BEPOATHOCTEI)
Komounamopuka. Tema: Pewenue 3a0au na nepedop eapuanmoe.

Kapmouku - 3a0anusn
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1. Ckonbko CyIIeCTBYET DPA3IMYHBIX YETBIPEX3HAUHBIX YHCEN, B 3allUCH KOTOPBIX MCIOJb3YIOTCS
TOJIKO YETHBIE IU(PHI.

2. Ilpu BcTpede KaxIplii U3 Jpy3eil moxkan apyromy pyky. CKOJBKO pyKOMOKaTHi OBLIO CHENaHo,
eclu apy3ei ObuTo ueTBepo?

3. Ucnoms3yst undpst 0;2;4;6 | cocrasbre Bee Bo3MOKHBIC Tpex3HaUHbIC YMCIA, B KOTOPBIX LU(pbI
HE TIOBTOPSIOTCSL.

4. CKOIbKO CYIIECTBYET PAa3IMYHBIX YETHIPEX3HAYHBIX YHCEN, B 3aIIUCH KOTOPBIX HCIIONB3YIOTCS BCE
1 pbI, pas3IUYHBL

5. Tlpu BcTpede Kaxaplili U3 Ipy3ei moxan apyromy pyky. CKOIBKO pyKOMOXaTuii ObLIO CIeTaHo,
€CIH Ipy3ei ObLIO MmATepo?

6. I[lepeuncnuth Bce TPEX3HAYHBIC YUCIIA, B 3aMHMCHU KOTOPHIX HCIOJIB3YIOTCS HHU(PHI 0;1;2 , IpH

YCJIOBUH, YTO IU(PHI B YUCTAX MOTYT ITOBTOPATHCS.

Tema: Pemenue npocreidmmx KOMOMHATOPHBIX 3124

Kapmouku — 3a0anusn

1. Cobpanmne u3 80 uenoBek BBIOMpPAET MPEICTABUTEINSA, CEKpPeTaps U 3—X UYICHOB PEIaKIIMOHHOU
KOMHCCHU: CKOJIBKUMH CITOCOOaMHU MO>KHO 3TO CAeaTh?

2. B copeBHoBanmm ydacTByroT 12 komaHn. CKOJBKO CYIIECTBYET BapHaHTOB pacCHpeIeIICHUS
npu3oBbIX (1, 2, 3) mect?

3. CkonbkuMHU ciocobamu 6 4e0BEeK MOT'YT CECTb Ha6 CTyJbeB?

4. CKOIBKMMH CIIOCOOAMH MOXHO CJeNlaTh TPEXIBETHBIH (ar ¢ TOpU30OHTATBHBIMU MOJIOCAMU
OJIMHAKOBOM IIMPUHBI, €CIIM UMEETCS MaTepus LIECTH PA3JIMYHbIX LIBETOB?

5. Ha nmocke 3amucanbl 7 CyIIECTBUTENbHBIX, 5 TIaroioB U 2 MpuiaraTelnbHbIX. [ npeanosxeHus
HY>KHO BBIOpaTh MO OJIHOMY CJIOBY KaXKJI0¥M U3 3TUX yacTei peur. CKOJIBKUMHU CIIOCOOaMH 3TO MOXKHO
crenarb?

IIpakTnyeckne 3agauu no teme: Pemenne npocredmmx KOMOMHATOPHBIX 32124 ¢ IPHUMEHEHUEM
dopmya coueranus

1. I3 Tpex MHXKEHEPOB U JAEBITH SKOHOMHCTOB JOJDKHA OBITH COCTAaBJIEHA KOMHUCCHS U3 7/ 4YeNOBEK.

CKONbKMMH crioco0amMu MOKET OBITh COCTaBJIEHA KOMHUCCHsSI, €ClIi B He€ JOJDKEH BXOJIUTh OJUH

UHXKEHEp.

2. CKOJNBKMMHU CIOCO0aMH MOKHO BbIOpaTh 5 OTKpPBHITOK U3 11 OTKPBITOK?

3. B kop3une nexar 8 Oenbix mapoB U 6 4yepHbIX. CKOJIBKUMU CITOCOOAMH MOKHO JOCTaTh U3 ITOU
KOp3MHBI 2 OeJNbIX Iapau 2 4YepHbIX?

4. B maxmaTHOM KpyXxKke 3aHumarotrcs 16 demoBek. CKOIBKMMH CIIOCOOAMH TPEHEP MOXKET BHIOpATh
W3 HUX JUIS IPEJCTOSIIETr0 TYpHUpa KOMaHAy U3 4 4enoBek?

5. IlepeuncnuTh Bce TpeX3HAUHBIE YUCIIA, B 3alIMCU KOTOPBIX UCHOIB3YIOTCS HUDPHI 0;1;2. [Mudpsr
MOTYT MOBTOPSATHCA.

6. CKOJBKO CYIIECTBYET pPAa3JIMYHBIX YETHIPEX3HAYHBIX YHCEN, B 3alUCH KOTOPHIX BCE IHUQPHI
pa3JInYHBIL.
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9.2. OueHoO4YHbIe MaTepPUAJIbI ISl IPOMEKYTOUYHOM aTTecTAlHH

®dopma mpoBeseHHs MPOMEKYTOUHOW aTTECTAllMM IO JUCIUILIMHE: KOHTpoJibHas padora (1
ceMecTp), FK3aMeH (2 cemecTp). Bua nmpoMexxyTO4HOH arTecTanuy - IO HAKOMUTEILHOMY PEUTHHTY
WM TECTHPOBAHHE.

YcTHO-TTHCHEMEHHAS (popMa 110 3K3aMCHAallMOHHBIM ommeram npearojgaracTcsa, Kaxk IpaBuUIIo,
IUISL CJaYM AKaIeMHYECKOH 3a10JPKCHHOCTH.

IlepeyeHb BOPOCOB /1Jisl MOATOTOBKH K KOHTPOJILHOM padote (1 cemecTp)

KoHTposibHast paboTa MpOBOAMTCS ISl 3aKPETUICHHsI MMOJYyYEHHBIX 3HAHWUW W HaIpaBjicHa Ha
pacupenue, yriayOlieHHe W CHUCTEMAaTH3alMi0 3HAHWM, MoiydyeHHbIX npu uszydeHun OVYIL.O7
«MATEMATUKA» obyvaronmumucsa 1o cnemuanbHoct  40.02.01 IlpaBo wu opranuzamms
COILIMATILHOTO 00ECTICYCHUS IS TPOMEKYTOUHOM aTTECTAIINH.

ConepkaHre KOHTPOJBHON pabOThl COOTBETCTBYET TpeOOBaHUAM pabodeid MporpaMmbl
TUCIUIUTAHBI U TpeOoBaHusIM, n3J10keHHBIM B @I'OC CITO 1o crienuaabHOCTH.

[lenb KOHTPOJNBHON pabOThl COCTOMT B YCTAHOBICHHHM YPOBHS MOATOTOBKU CTYIEHTa K
BBIIIOJTHEHUIO MTPO(ECCUOHANIBHBIX 337a4 U COOTBETCTBUS €ro 1moAroroBku tpedoanusim ®I'OC CI1O
no cneruanbHocTH 40.02.01 ITpaBo u opraHu3anys CoruaIbHOTO 00eCIeUeHUSI.

KontponbHast paboTa COCTOMT U3 OTBETOB Ha BOIPOCH OTKPBITOIO THUIA IO TEMaM
JTUACIUATUIMHEL

Tema 1. JleiicrBureabubie unciaa (1) 2) 6) 19) 20) 23) 32) 33)

beckoneuno yOwIBaromias reomeTpuaeckas nporpeccusi. Dopmysa cyMMbl O€CKOHEYHO-YOBIBAIOIIECH
reoMEeTPUUECKON porpeccun

Apudmernueckuit KopeHb HaTypaibHOH creneHd. CBoicTBa apu(METHUECKOTO KOPHS
HaTypaJIbHON CTEIICHHU.

CrereHb ¢ paluoHaIbHBIM MoKa3aresieM. CBONCTBA CTEMEHH C PAI[HOHAIBHBIM MOKA3aTENEM.
CTerneHb ¢ paluoOHAIbHBIM | JIEHCTBUTELHBIM [TOKA3ATEIEM.
1
7x-15 4x+3
Haiinure kopenu ypapHeHus \—/2+17 X = X.

/10 -3/16

Haiinure 3HaueHne BbIpaXKEHUs EE .

Haligure xopeHb ypaBHEHUS

Tema 2. Crenennas pynkuus (1) 2) 3) 5) 20) 21) 22) 32) 33)

CrenenHast QyHKIIHSL.
PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA

B3aumuo oOpaTHble PyHKIINH
1
i 2x2 1
Haiinure 3HaueHune BoIpaskeHuUs = impux=9-
Xx-4 =
X2 =2

Tema 3. [loka3zarenbHas pynkuus (1) 2) 3) 5) 19) 21) 22) 32) 33)



12.
13.

14.
15.
16.
17.
18.

19.

20.
21.
22.
23.

24.

25.
26.

217.
28.

29.

30.
31.
32.
33.

43

[TokazatenbHast GyHKIHS, €€ CBOMCTBA.
OnpeneneHue MoKa3aTeabHOro0 ypaBHEHUS.

Tema 4. Jlorapudpmuueckas ¢pynknus (1) 2) 3) 5) 20) 21) 22) 32) 33)

Jlorapudwmsl. [Tonsitue norapupma.
OcHoBHOE JIorapu(pMUYECKOe TOXKIECTBO
CaoiicTBa JiorapudmoB

Jlorapudmuueckas Gpynkius. CBoHCTBa JorapupMUUEcKoi (yHKIHH.

. log, 27—2Iog23+logzg+7'°g74
Haiinure 3HaueHmne BoIpaskeHuUs 3

Tema 5. Tpuronomerpudeckue popmyant (1) 20) 21)32) 33)

Pangunannas mepa yrina. IToBopoT Touku BOKpyr Havasia koopauHat. KoopimHaTel TOuku
okpyxkHocTu. OIpeesieHUue CUHyca, KOCUHYCa U TaHIeHca yIJIa.

3HaKU CHUHYCa, KOCUHYCa W TaHIeHca YyrJja.
DopMyIbI CI0KEHUS CHHYCa M KOCUHYCA.
Cunyc, KOCUHYC ¥ TaHT€HC IBOWHOTO yria. @opmysbl IBOMHOTO yTJa.

CuHycC, KOCHHYC U TAaHT'€HC TOJOBHHHOIO YIJIA.

Tema 6. Tpuronomerpuueckue ypapHenus u Hepaercrna (1) 3) 6)20) 21) 32) 33)

Omnpenenenne apkKKOCHHYCa, apKTAaHT€HCA M aPKKOTAHTeHCA YUCIia
@DopMyIibl pereHusl TPUTOHOMETPUUYECKUX YpaBHEHUH
Pemure ypaBHeHue 2¢€0S X=1
Tema 7. Tpuronomerpuueckue pynkuuu(l) 4) 5) 20) 22) 32) 33)
CBoiicTBa (DyHKIIMU y=COSX U ee Ipaduk.

CaoiicTBa QyHKIIMH Yy=SInx U ee rpaduk.

CpoiicTBa (yHKIMK y=tgX U ee rpaduk.
Tema 8. Ilpoussoanas (1) 4) 22) 24) 32) 33)

[TpousBoHas GyHKIUH.
[TpaBuna quddepeHurpoBanms.
[Tpon3BoHBIE AIEMEHTAPHBIX (PYHKIINH.

[TpousBoHAsSCIOKHON (DYHKITUH.
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ITpon3BogHas BTOPOro nopsiika
['eomeTpuyeckuii CMbICT TPOU3BOIHOM.
Haiizure pou3BoaHyi0 GyHKIHE Y=2X"-3X+2

[TpounsBoaHas GyHKIHH SiNX wuMmeeT BUJ
Haiigute yckopenue Touku B MoMeHT t) =4, ecin X(t) =t3-2t°+5.

Tema 9. [IpumeHenne Npou3BOAHOI K uccaenoBanuio pyukuuii (1) 4) 22) 24) 32) 33)

Bospacranue u yosiBanue ¢yHKINA

OkcTpeMyMbl pyHKINN

[TpruMmeHeHrne TPOU3BOTHON K MMOCTPOCHUIO TPaPUKOB(YHKITUH.
Haubounpiee n HanmeHblee 3HaYCHUS PYHKIIUN

Brimykiiocts rpaduka GyHKIHH, TOUKH Ieperuda

Haiigure npomMexyTku Bo3pactanus GyHkuuu f (X) =X’ —4x.
Haiigute npomexyTku yobiBanust Gpyakuun f (X) =x*—4x.
Haiinure makcumym dpynakiun | (X) = x> —3x2.

Haiigute makcumym Gyukimn T (X) =x%®-3x?

IlepeyeHb BONMPOCOB /1151 MOATOTOBKH K 3K3aMeHY (2 cemecTp)
Tema 10. [lepBoodpasnasi (1) 4) 22) 24) 32) 33)

[TepBooOpaznas. [Inomane KpUBOIMHEHHON Tpaneuyu MMHTErpall.
[TpaBuiia Hax 0k /1€HUS IEPBOOOPA3HBIX
[TepBooOpa3HbIe 37€MEHTAPHBIX (YHKIIHIA

®opmyna Herotona-JleitOnura

T
Boruncnute uHTErpa I cos X dx .

-

Tema 11. KommiekcHble unciaa (1) 25) 32) 33)

KommekcHoe YHUCIO0, COMMPSKCHHBIC KOMIIJICKCHBIC YHClIa.

ApI/I(I)MCTI/I‘-ICCKI/IC JIEHCTBHS C KOMIUIEKCHBIMU YucJIaMy; IpUMCPLbI UCITOJIb30BaHN A KOMIIJICKCHBIX

YUCCII.

Tema 12. MuoxkectBa. I'padni (1) 16) 17) 32) 33)

MHOXeCTBO, MOAMHOXKECTBO.

I'padsl. PeGpa u BepinHbl rpagos.
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Tema 13. DnemenTnl komounaropuku (1) 8) 16) 18) 32) 33)

ITepecranoBku. Pazmenienus.

Couertauus.
CKOJIbKHMH CITIOCOOaMH MOYKHO PacCaJMTh 3a CTOJIOM 5 4eIoBeK?

Tema 14. JnemenTsl Teopuu BeposiTHocTeil. CTaTucTuka (7) 16) 18) 25) 26)27) 32) 33)

Co0pbiTusa. BepositHocTh coObITHS. Cll0’KEHHE BEPOSATHOCTEH

KomOunammst coowrtrii. [IpoTHBOIOIOKHOE COOBITHE.

He3zaBucumele coObiThs. Y MHOKEHHE BeposiTHOCTEHCTaTUCTHYECKast BEPOSTHOCTh

CKOJBKO QJICMCHTAPHbIX UCXOO0B 6HaFOHpI/I$ITCTByeT COOBITHIO «Ha 000HX KY6I/IK8.X BBIIIAJIO
OJJMHAKOBOC KOJIMYCCTBO OYKOB»?

Tema 15. BBenenue B crepeomerpuio. IlapajiieibHOCTH NPSAMBIX M IJIOCKOCTEH
(1) 9) 12) 14) 15) 28) 29) 30) 32) 33)
AKCHOMBI CTEPEOMETPHH.
[TapannenbHOCTh NPAMON U TIIOCKOCTH
[TapannenbHble NpsiMbIE B IPOCTPAHCTBE
CKpGHII/IBaIOIlII/ICCH IMIpsAMBIC. Nwiidge COHAITpPaBJICHHBIMUCTOPOHAMMU.
[TapannensHOCTD MI0CKOCTEH. CBOMCTBA NapalIeIbHBIX MIOCKOCTEH.

Terpasap.

[Tapannenenunesn.

Tema 16. IlepneHauKyJIsipHOCTH NPAMBIX M IIockocTeit (1) 9) 13) 12) 14) 15) 28) 29) 30) 32)

33)

IlepnieHAUKYIISApHBIE IPSIMBIE B IPOCTPAHCTBE.
IIpu3Hak neprneHIuKyIspHOCTH NPSIMOU U TIIOCKOCTH.
TeopeMa 0 npsAMOU, NEPIEHAUKYIIAPHON K INIOCKOCTH
PaccrosiHre OT TOYKHM 710 MIIOCKOCTH.

Teopema o TpexnepneHIuKyIapax.

Yrois Mexay IpsMOH U IUNIOCKOCTBIO

JIByrpaHHBIi yrou

IIpu3Hak neprneHIuKyIIpHOCTH IBYX IUNIOCKOCTEH.
IIpssMOYTOJIbHBIN MTapaJUIeIeIIUIIE]

[ToHsiTHE MHOTOTpaHHUKA
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ITpusma. I1nomans MOBEPXHOCTH IPU3MBIL
[Tupamuga

Cummerpus B npoctpaHcTBe. [loHsATHE NPaBUILHONOMHOIOIPaHHHUKA.

Tema 17. BexTops! B npocTpanctie (1) 12) 13) 14) 15) 28) 29) 30) 31) 32) 33)

[ToHsiTHE BEKTOpA B IPOCTPAHCTBE Y MHOXKEHHE BEKTOpa Ha Yrcio. [loHsATHEe KOMIIaTaHapHBIX
BEKTOPOB.

CIo’)keHHe BEKTOPOB.

VYron mexay Bekropamu. CKalspHOE MTPOU3BEACHNE BEKTOPOB.

Tema 18. Iluumnap, kouye, map (1) 2) 3) 10) 11) 12) 14) 15) 28) 29) 30) 32) 33)

[Tonstre munuHApa. [Tnomans TOBEpXHOCTH HMJIMHIPA.

[TonsTue konyca. I1nomans NOBEpXHOCTH KOHYCA.
[Tonsitue chepsl.
[TonsiTre mapa.

Haiinute nomaas 60KOBOM MOBEPXHOCTH IIJIMHIIPA C PAIUYCOM 2 U BBICOTOH 3.

Tema 19. Ooneémbl Tea (12 ) 14) 15) 28) 29) 30) 31) 32)

O6bem npsimoit pu3mMbl. OObEM HAKIIOHHOM MPU3MBI

O06bem mumHIpa.

O06beM mupaMu/Ibl

O6nem konyca. O0BeM mapa.

O0BeM 1apoBOro CErMEHTa, MApOBOT0 CJIOS U IIapOBOTOCEKTOPA.
[Tnomane chepsl.

Breraucnure momanb cepsl ¢ pagnycom 2 cM.

Haiinute o6beM KoHyca ¢ paanycoM 1 M., BEICOTOH 2 M.

Haiinute 06beM mapoBOro CeKTopa ¢ painycom 3 1 BBICOTOH 4.



