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1. INIAHUPYEMbBII MEPEYEHG PE3YJIbTATOB OBYUEHHUS IO YYEFHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO Ha JOCTHKCHUE CICAYIOIINX LeJIeii:

- dbopMUpOBaHHE IEHTPATHHBIX MATEMAaTUYECKHX TMOHITHA (YHCIO, BEIMYMHA,
reomerpuueckasi (urypa, mepeMeHHas, BEpOATHOCTb, (YHKIMSA, MPOU3BOJAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  moABeneHHE OOYdYalomMXCs Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MAaTEMAaTHKH M OKPYKAIOIIET0 MUpa, HOHUMAaHUIO MaTEMaTHKU KaK YacTH

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

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

- dopmupoBaHre  (QYHKIMOHAIHLHOW  MaTeMaTHYeCKOH  TPaAMOTHOCTH:  YMCHHS
pacrio3HaBaTb MaTeMaTU4YCCKUC AaCIICKThI B PCAJIBbHBIX KHM3HCHHBIX CHUTyallUsaX W IPHU HU3Y4YCHUU
JIPYTUX Y4EeOHBIX IPEIMETOB, MPOSIBICHNUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, POpMYIHPOBaTh X
Ha A3bIKEC MATCMAaTHKW W CO3JaBaTb MATCMATHUYCCKUC MOJACIH, MPHUMCHATH OCBOCHHBIN
MaTeMaTUYECKUH ammapar Uil pelieHHs MPaKTUKO-OPUEHTUPOBAHHBIX 33J1a4, HHTEPIPETUPOBATH U
OLCHUBATDH MMOJTYYCHHBIC PC3YJIbTATHI.

1.2. Ilnanupyemble pe3y/JbTaThbl OCBOEHHUSI y4eOHOI 0 mMpeIMeTa

1.2.1. Ilnanupyembie JUMYHOCTHBIE Pe3YJIbTAThl OCBOCHUS

Pabouass mporpamma yueOHOro mpeaMeTa MpelycMaTpUBACT OCTIKEHHE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMHA 00YYaIOMErocs Kak akTUBHOTO M OTBETCTBEHHOTO
YlieHa POCCHUKCKOTO OOIIEeCTBA, MPEACTABIEHWE 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 SKOHOMHKHU;

3) AYXOBHO-HPABCTBSHHOI'O BOCIIUTAHMS:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0o Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJCHUS, CBA3aHHOTO C MPAKTUYCCKUM NMPUMEHEHHUEM JTOCTHKCHUN HAyKH
U IeATEeIbHOCTHIO YY€HOTO, OCO3HAHUE TMYHOTO BKIIAJa B IOCTPOCHHE YCTOWIUBOTO OYIyIIEro;

4) 5CTETHYSCKOTI'0 BOCITMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3a/ad, pEUIeHUW, PACCYXIACHHH, BOCIPUUMYUBOCTh K MATEMAaTHYECKUM 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 3aHITHA U OTHAbIXA, PEryspHas Qu3audeckas akTUBHOCTb), (U3UUECKOE
COBEPIIECHCTBOBAHHE MPH 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN AEATETbHOCTHIO;

6) TPYIOBOT'O BOCITMTAHMSI:

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




npoecCHOHANBbHOM JIeATENbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKONH U ee MPUIOKEHHUSIMH, YMEHHUE
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 YYaCTHIO B PEIICHUU MPAKTUYCCKUX 3a]ad
MaTeMaTU4YeCKOIl HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIUTAHUS:

cOPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpbl, IOHMMAaHHUE BIHSHUA  COLMAIBHO-
HSKOHOMHUYECKUX TMPOIECCOB HA COCTOSIHUE NPUPOJHOH M COIMAIbHON Cpeibl, 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 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOLIECTBEHHON TMpaKTUKW, MOHMMAaHME MAaTeMaTH4YeCKOW HayKh Kak cdepbl YelIOoBEeYeCKO
JESITEIIbHOCTH, ATAMOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIsI PA3BUTHS IMBHIIM3AIUN, OBIIAJICHUC SI3BIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJIbTYpOH KaK CpEACTBOM TIO3HAaHUS MHpaA, TOTOBHOCTb
OCYIIECTBIISITh MIPOCKTHYIO U UCCIIEIOBATEIBCKYIO JeSITeIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

1.2.2. IlianupyemMble MeTanpeIMeTHbIE Pe3yJbTaThl 0CBOEHHUS

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

B pe3yJbTaTe HU3y4YCHHS MaTeMaTHKU Ha YPOBHE CpeaHero obiiero oOpa3oBaHUs Y
oOyuarorierocsi OyayT cpOpMHpPOBaHbI NMO3HABATEIbHbIE YHMBepcaJibHble yueOHbIe JelicTBHS,
KOMMYHHKATHBHbIE YHHBepCaJibHbIE Yy4YeOHbIe JeliCTBHS, peryJsiTHBHbIe 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 MATEMAaTHYECKUX OOBEKTOB,
MOHITUM, OTHOUIEHUH MEXIYy MOHATHUSAMH, GOPMYIUPOBATh ONPEECIICHUS MOHATUH, YCTaHABIUBATh
CYIICCTBEHHBI TPU3HAK KJIACCHU(HUKAIIMKA, OCHOBAHUS JUIS OOOOIICHHS M CPABHEHUS, KPUTCPHU
IPOBOIUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYJIUPOBaTh W MPEOOpPa3OBBIBATh CYKICHHUS: 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'MKH, }IGILYKTI/IBHI)IX U HWHAYKTUBHBIX
YMO3aKITFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUUECKUX YTBEPXKACHUU (IIpsIMbIE U OT
NPOTHBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOJAUTE MPUMEPBI B KOHTPIIPUMEPBI, 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 c¢opMUPOBAHEI CAEAVIOIINE 0a30BLIE HCCIEA0BATENLCKHIE AEHCTBHS
KaK 9aCTh ITO3HABATCIIbHBIX YHUBCPCAJIbHBIX V‘—Ie6HI)IX lIefICTBHfI:

MCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HaHUs, (HOPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOpPEUHE, MpOOIeMy, YCTaHABIMBAaThH KMCKOMOE | JIaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHCHHE;

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

CaMOCTOSITENILHO (HOPMYJTUPOBATh OOOOIICHHUS 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 YCIIOBUSIX.

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
peIleHUs 3a]a49H;

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
KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUCOHBIX JICHCTBUIA.

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,
perraeMoil 3ajadd, BBICKA3bIBAaTh HICH, HAICJICHHBIC HA IOUCK PEIICHHUsS, COMOCTABJIATH CBOU
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
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW WH(OpMAIINH.

Y oOyuaromerocs OyayT chOpMUPOBAHBI CIEAYIOIIME YMEHHS CAMOKOHTPOJIS KaK 4acTh
PErYISTUBHBIX YHUBEPCAIBHBIX YYCOHBIX JCHCTBUM !

BIIa/IETh HABBIKAMU TO3HABATEIHHOU pe(ICeKCUU KaK OCO3HAHHWS COBEPIIAEMBIX JIEHCTBHI U
MBICJIUTEIIBHBIX TIPOIIECCOB, WX PE3YyIbTaTOB, BIAJETh CIOCOOAMHU CAaMOIPOBEPKU, CAMOKOHTPOJIS
mpolecca U pe3ysbTaTa pelieHuss MaTeMaTH4YeCKON 3a1auH;

MPEIBHUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IPU PEIICHWH 3a/a4l, BHOCHTH
KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HAWJEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUAM, OOBSCHATH MPUUYUHBI JTOCTHIKEHUS
WIH  HEJIOCTIKEHUS  PE3yJbTaTOB  JICATEIBHOCTH, HAXOJWUTh OINMOKY, JIaBaTh  OIICHKY
MPUOOPETEHHOMY OIIBITY.

V obyuyaronierocs 0yayr cchopMHPOBAHEI CIEAVIOIME YMEHHS COBMECTHOM JIEATECIHHOCTH:

MOHUMATh M HWCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUYaTbHOW pabOTHI TpuU
pelIeHnr YIeOHBIX 3a/1a4, IPHHUMATH I1eJThb COBMECTHON JIEATEIIPHOCTH, TUTAHUPOBATH OPTaHN3AIIHIO
COBMECTHOH paboThI, pacpeAeisiTh BUABI padoT, TOTOBAPUBATHCS, OOCYXKAATh MPOIECC U pe3yibTar
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢(opmax paboThl (0OCyXaeHHs, OOMEH MHEHHUH, «MO3rOBbIE
IITYPMBD» U UHBIC), BBITOJHATH CBOIO YacTh PabOTHI M KOOPJIWHUPOBATH CBOM JCHCTBUS C IPYTHMH
YJleHAaMHd KOMaH[IbI, OILIEHWBAaTh KadeCTBO CBOETO BKJIaja B OOIIMIl MPOIYKT MO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMU B3aHUMOJICHCTBHS.

1.2.3. IlianupyemMble nMpeAMeTHbIE Pe3yJabTAaThl 0CBOEHHUS

IIo vuyeOHOMY mnpeaMery ''Marematnka' (Bra4Yasg Kypchl '"AJredopa ¥ HayaJja
MaTeMaTnyeckoro anajania', "I'eomerpus', "BepossiTHOCTh M cTaTHCTHKA'')
1 ) BJIaICHUC METOJaMHU J0Ka3aTcJIbCTB, aJIFOpI/ITMaMI/I peH_ICHI/IH 3aJa4, yMeHI/Ie




(GopMynHpOBaTh ONpPEAETICHUs, aKCHOMBI M TEOPEMBI, MPUMEHATh UX, MPOBOJIUTH JI0Ka3aTEIIbHbIC
paccyX/IeHHs B X0JI€ pELICHMs 3a/1a4;

2) yMeHHue OnepupoBaTh MOHITUAMU: CTENEHb YUCIA, JJOrapu(pM 4YUClIa; YMEHUE BBIIOJIHATH
BBIUUCIICHHE 3HAYE€HUH ¥ MpeoOpa3oBaHUs BBIPAKEHUH €O CTENEHSAMH U Jorapupmamd,
npeoOpa30BaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

3) ymMeHHE OIEepUpOBaTh IMOHATHAMH: pPallMOHAIbHBIE, HpPpallMOHAIbHBIE, IIOKA3aTEIIbHBIE,
CTEINEHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKUE YPaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMmeHue OnepHpoBaTh MOHATUAMHU: (YHKIHMS, HENpepbiBHAs (QYHKUUS, MPOU3BOIHAS,
nepBooOpasHas, ONPEIENCHHbI MHTErpaj; YMEHME HaXOAUTh [POU3BOAHBIE 3JIEMEHTAPHBIX
(GyHKLUH, UCTIONB3YSl CIPABOYHBIE MaTEpUallbl; UCCIEA0BaTh B MPOCTEHIINX ciydasx (QyHKIMM Ha
MOHOTOHHOCTb, HAaXOJUTh HauOOJbIINE W HAUMEHbIINE 3HA4YCHUs (DYHKIMI; CTpouTh rpaduku
MHOTI'OWJIEHOB C HCIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOr0 aHaJIM3a; IMPUMEHSTh IMPOU3BOJHYIO
IIPYU PELLIEHUU 33/1a4 Ha JABM)KECHUE; pelIaTh [IPaKTUKO-OPUEHTUPOBAHHbBIC 337aul Ha HauOOJbIINE U
HalMEHBIINE 3HAaUE€HUs, HA HAXOXKAECHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHHe ONepUpOBaTh MOHATUSAMH: palMOHAIbHAS (YHKLUS, TMOKazaTeslbHas (yHKLUS,
crernieHHas (yHKUMs, Jgorapudmuueckass (QyHKIUS, TpPUTOHOMETpUYeckHe (QYHKLIMHU, OOpaTHbIE
(GyHKIMU; yMEHUE CTPOUTH TPapUKH M3yYCHHBIX (YHKIHH, UCIIOIB30BaTh Tpa(puKu MpH U3y4CHUU
IPOLIECCOB U 3aBUCUMOCTEH, NpPU pPELIeHMH 33hady M3 JPYTUX Y4eOHBIX IMPEIMETOB M 3ajad U3
peabHOM ’KU3HU; BhIpaXKaTh (POpMyJIaMU 3aBUCUMOCTH MEK/y BETUUUHAMU;

6) yMeHHe peliaTh TEKCTOBBIE 33[aud Pa3HbIX TUIIOB (B TOM 4YMCJIE Ha MPOLEHTHI, J0JIU U
4acTH, Ha IBWKEHHE, padOTy, CTOMMOCTb TOBapOB M yCIYT, HAJOTH, 3aJIa4i U3 O0JIACTH YIPaBICHHS
JUYHBIMU U CeMEWHBIMU (DMHAHCAMH); COCTABIATH BBIPAKEHUs, YPAaBHEHHUS, HEPaBEHCTBA U HUX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, HCCIIE0BATH IMOJYYEHHOE PEIICHHE W OLEHUBATDH MPaBAONIOJ00HOCTb
pe3ysbTaToB;

7) yMeHHe omnepupoBaTh MOHATHAMHU: CpeAHee apu(MeTHUecKoe, MenuaHa, HauOosbliee U
HalMEHbIIIee 3HAYeHUs, pa3Max, JAUCIEPCHUsi, CTaHIApPTHOE OTKJIIOHEHUE YMCIIOBOrO Habopa; yMeHHe
U3BJICKaTh, HMHTEPIPETUPOBATh HMH(OPMAIMIO, TPEACTABICHHYIO B Ta0NWIAX, Ha JMarpamMMax,
rpadukax, OTPaXXarolyl0 CBONCTBA peallbHbIX IPOLIECCOB U SIBJIECHUH; IPeACTaBIATh HH(HOPMALIHIO C
MOMOIIbIO TAaOJIUI] M IMarpaMM; UCCIIEI0BaTh CTATUCTUYECKHUE IaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKUX METOJIOB U SJIEKTPOHHBIX CPEJICTB;

8) ymeHue onepupoBaTh MOHATUSIMU: CIyYalHbIN ONBIT U CIy4yailHOE COOBITHE, BEPOSITHOCTh
CJIy4alfHOTO COOBITHSI; YMEHUE BBIYMCIATH BEPOSATHOCTh C MCIOJIb30BaHUEM I'padMuecKuX METO/IOB;
IPUMEHSTH (DOPMYJIbI CIIOKEHHUS M YMHOXKEHUS BEpOSITHOCTEH, KOMOMHATOPHBIE (PaKThl U (HOPMYIIbI
IpU PELICHUM 3aJlad; OLICHWBATh BEPOSTHOCTH PEaJbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE MPUBOAUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOJBIIMX YHUCENl B MPUPOJIHBIX U
0O0I11eCTBEHHBIX SIBJICHUSX;

9) ymMeHue onepupoBaTh MOHATUAMU: TOUKA, MPsMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
yroJl, CKPEIMBAIOIINECS TPAMBIE, APAJUIEIBHOCTh U MEPIEHANKYIIAPHOCTD MPAMBIX U INIOCKOCTEH,
YroJl MeXKAY MPSMBIMU, YTOJI MEXKAY MPSMON U MIIOCKOCTBIO, YTOJI MEXKIY IIIOCKOCTSAMHU, PACCTOSTHUE
OT TOYKH /0 IUIOCKOCTH, PACCTOSIHUE MEXIY MPAMBIMH, PACCTOSIHUE MEXKIY IJIOCKOCTSMU; YMEHHE
MCIIOJIb30BaTh MPH PEIICHNUH 3a/1a4 U3y4yeHHbIE (DAKThI U TEOPEMBI IJIAHUMETPUU; YMEHUE OIICHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIEr0 MHUPA;

10) yMmeHue omnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHHMK, CEUYEHHE MHOTOTpaHHMKA, KYO,
napajujenenunes, npu3Ma, nupaMmuaa, GUrypa U MOBEPXHOCTh BpallleHHs, IWIMHAP, KOHYC, Iap,
cdepa, cedeHust GUTypsl BpalleHUs, MJIOCKOCTh, Kacatomiasics: cepbl, HIUINHAPA, KOHYCa, MJI0MAab
MOBEPXHOCTH MUPAMUJbI, TNPU3MBI, KOHyca, IWIMHApA, IUomanb chepbl, o0beM KyoOa,
NPSIMOYTOJIBHOTO Mapajulefienuneaa, MNUpaMuabl, NpPU3Mbl, IIMHAPA, KOHyca, LIapa; yMEHHE
n300pakaTh MHOTOIPAaHHMKM M TIOBEPXHOCTH BpAIlCHHUs, MX CEYEHUS OT PYKH, C IOMOIIBIO
YEpTEXKHBIX HHCTPYMEHTOB M DJEKTPOHHBIX CpPEJCTB; YMEHHE pAaclo3HaBaTb CHMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH NIPaBUJIbHBIE MHOIOIPAaHHUKH;

11) ymenue omepupoBaTh MOHSATHUSIMHU: JBH)KEHUE B INPOCTPAHCTBE, MOJOOHBIE (QUIYpPHI B
IPOCTPAHCTBE; HMCIIOJIb30BaTh OTHOILIEHHUE IUIOIIAAEH MOBEPXHOCTEH W 00bEeMOB MOJOOHBIX (UTYD
IIpU pEIIeHUH 33/]a4;

12) yMmeHHe BBIYHCIATH TE€OMETPHUECKHE BEIWYMHBI (JJIMHA, YTOJ, IUIOMIab, OOBEM,



IUIOIIAb TOBEPXHOCTH), UCIIOJb3Yys U3yUYEHHBbIE (POPMYJIBI U METOABI;

13) ymenue omnepupoBaTh MOHATHSAMU: MPSAMOYTOJIbHAS CHUCTEMa KOOPJAUHAT, KOOPIAMHATHI
TOUYKH, BEKTOP, KOOPJIMHATHI BEKTOPA, CKAJSIPHOE MPOM3BEACHUE, YroJl MEXKAY BEKTOpPAMHU, CymMMa
BEKTOpPOB, IPOM3BEJCHUE BEKTOpa HAa YHWCIIO; HAXOAUTh C IOMOIIBI0 H3YYEHHBIX (HOpMyII
KOOPJIMHATBI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXAY IByMs TOUKAMU;

14) ymenue BrIOMpaTh NOAXOAALINNA U3YYSHHBIH METO Ul PELICHUs 33/1a4H, PACIIO3HABATh
MaTeMaTHueckue (hakTbl 1 MaTEeMaTHUYECKUE MOJIENU B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSX, B
HUCKYCCTBE, YMEHHE IIPUBOAUTH IPUMEPbl MATEMATHYECKUX OTKPBITHMM POCCUMCKON M MHPOBOHI
MaTeMaTHYeCKOM HayKH.

15) ymeHue onepupoBaTh IOHATHUSAMHU: OIpEJENICHHE, aKCUOMa, TEOopeMa, CIIEACTBHUE,
CBOWCTBO, MPH3HAK, JO0KA3aTEebCTBO, PABHOCHIBHBIC (POPMYIUPOBKU; yMEeHHE (HOPMYIUpPOBATH
o0paTHOE ¥ MPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH HPUMEPbl U  KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJ MAaTeMAaTUYECKOM MHAYKLMH; IPOBOAUTH JI0KA3aTEIbHBIE PACCYKIACHUS IIPU
pELICHUHU 3aJ]ay, OLICHUBATh JIOTHYECKYIO PAaBUIIBHOCTb PACCYXIECHUIH;

16) ymenue onepupoBaTh IOHATUSAMH: MHOXKECTBO, TOAMHOXXECTBO, OIEPaLlUU HaJ
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOXECTBEHHBIH ammapar /i ONHCaHUS
peabHBIX TPOIECCOB M SBJICHWHW M TpPU PEHICHWH 3a1a4, B TOM 4YHCIE W3 APYrHUX Y4eOHBIX
IPEIMETOB;

17) ymenue omepupoBaTh HOHATHUSAMH: Tpad, CBSI3HBIA rpad, IepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a]laBaTh M OMMCHIBaTh rpadbl pa3IMyHbIMU CIIOCOOAMM; UCHOIL30BaTh rpadbl
IIPU pELICHUH 33/]a4;

18) ymenue cBOOOIHO ONEPUPOBATH MOHATHSAMM: COYETAHUE, MEPECTAHOBKA, YHUCIIO
COYETaHU, YUCIIO MepPecTaHOBOK; OMHOM HpBI0OTOHA; yMEeHHE MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
paccyXIeHus JJIs pelIeHus 3a1ay;

19) ymenume omepupoBaTh MOHATHSAMHU: HATypaJlbHOE YHUCIIO, LEJIOE YHUCIO, OCTATOK IIO
MOJYJI0, PALMOHAIBHOE 4YHCIO, HPPALUOHAIBHOE YHMCIO, MHOMKECTBAa HATYpajbHbIX, LEJbIX,
PaLMOHAIBbHBIX, IEHCTBUTENIbHBIX YUCEIl; YMEHHUE UCII0Jb30BaTh IPU3HAKYU JAE€TUMOCTH, HAUMEHbIINN
oO0muMi JenuTellb W HauMeHbllee oOllee KpaTHoe, alropuT™M EBKINMIAa Npu pelleHud 3ajad;
3HAKOMCTBO C Pa3JIU4YHbIMH MO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS;

20) ymeHue cBOOOJHO OINEPUPOBATH MOHATUSAMH: CTENEHb C IIEJbIM IOKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENEeHHU, CTENEeHb C palUOHAIBHBIM IIOKA3aTeJleM, CTENEHb C JCHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YUCIIA;

21) yMmeHHWe ONEpUPOBATh TOHSATHSIMH: TOXJIECTBO, TOXKIESCTBEHHOE IpeoOpa3oBaHUeE,
ypaBHEHHE, HEpPaBEHCTBO, CHUCTEMa YpPAaBHEHMH W HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHUIA,
HEpPaBEHCTB U  CHUCTEM, palMOHaJbHbIE, HPPALMOHAIbHbIE, MOKAa3aTeJlbHbIE, CTEIECHHbIE,
JorapupMHUECKUe, TPUTOHOMETPUUYECKHE ypaBHEHMs, HEpaBEHCTBA U CHCTEMbl; YMEHHE pellaTh
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBbI C IOMOIIBIO Pa3IWYHBIX IPHUEMOB; pellaTh ypaBHEHUS,
HEpaBEHCTBA M CHCTEMBbI C MapaMeTpoM; MPHUMEHATh YpaBHEHMs, HEPABEHCTBA, MX CHUCTEMbI IS
pelIeHns MaTeMaTHYeCKUX 3ajad U 3ajjad U3 pa3IMyHbIX o0acTell HayKU U pealbHOM JKHU3HH;

22) ymeHue CBOOOJHO ONEpHpPOBAaTh MOHATUSAMM: rpaduk (GyHKIMM, oOpaTHas (QyHKLuS,
KOMIO3UIMS (PYHKUMN, TUHEHHAs GyHKIUS, KBaJpaTHUHas (YHKIMS, CTEIeHHas QYHKIHUS C IeJIbIM
nokaszarejeM, TpUTOHOMeTpudyeckue (yHKIUHM, oOpaTHble TPUTOHOMETpPUYECKHE (DYHKIUH,
nokasarenbHasi U Jorapupmudeckas QyHKIMHU; YMEHHUE CTPOUTH Tpa@UKU (YHKIHHA, BHIMOIHITH
npeoOpa3oBaHus rpadukoB GyHKINHT;

YMEHHE HCIIONb30BaTh rpa@uku (QYHKIUN A1 U3YYEHHUs TMPOLIECCOB U 3aBUCHMOCTEW INpHU
peLIeHUH 3a/1a4 M3 JPYTruxX y4eOHBIX HPEIMETOB M U3 peallbHOW >KU3HU; BBIpaXaTb (GopmysaMu
3aBHCUMOCTH MEXIY BEITUUYUHAMU;

yMeHHUE CBOOOJIHO ONEpHPOBATH MOHATHIMU: Y€THOCTh (DYHKIIMH, TEPHOAUYHOCTH (DYHKIIMH,
OTPaHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTh (YHKIUH, DSKCTpeMyM (YHKIHH, HauOoJblIee Hu
HaMMEHbIIIee 3HaUeHUs! PYHKIIUU Ha IPOMEXKYTKE; YMEHHUE MPOBOAUTD UCCIeI0BaHNE (QYHKIINH;

YMEHHE UCIOJIb30BaTh CBOWCTBA U Tpaduku GYHKIUI U pellieHUs] YypaBHEHUN, HEPaBEHCTB
M 3aJa4 C [apaMeTpamMH; H300pakaTh Ha KOOPIAMHATHOW IJIOCKOCTH MHOXKECTBA peIeHHM
YpaBHEHUM, HEPABEHCTB U X CUCTEM;

23) ymeHHE CBOOOJHO OINEPHPOBATH IMOHATUSAMH: MOCIEIOBATENBHOCTb, apudmMeTHuecKas



nporpeccusi, reoMeTpruecKkas mporpeccusi, 0€CKOHEYHO yObIBarollas TeoOMEeTpHUecKasl Iporpeccus;
YMEHUE 3a/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOUIBIO PEKYPPEHTHBIX (hopMyI;

24) ymeHue OIEpUpPOBaATh TMOHATHUSAMH: HENPEPHIBHOCTh (YHKIIUHM, ACHMNOTOTHI rpaduka
¢yHkuuu, mepBas W BTOpas MPOU3BOAHAS (YHKIMM, T'€OMETPHYECKUH W (DU3UYECKH CMBICTT
IIPOM3BOJIHON, MEpBOOOpa3Hasi, ONpPEACICHHbI MHTErpaj; yMEHHE HaXOAUThb aCUMITOTHI rpaduka
(GYHKUIMU; YMEHHE BBIYHCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEACHHS, YAaCTHOTO W KOMITO3UIMU
(GyHKLUH, HAXOAUTh YpaBHEHUE KacaTelnbHOH K rpaduky GyHKIUY;

YMEHHUE UCIOJb30BaTh IPOU3BOAHYIO I HCCIENOBaHUS (DYHKIUMHA, [UIsI HaXOXICHUS
HAWIy4lllero pelieHuss B MPHUKIAAHBIX, B TOM YMCJIE COLUAIBHO-3KOHOMUYECKHX U (U3NYECKUX
3ajjayax, AJs ONPEAENCHHMs CKOPOCTH M YCKOPEHMs; HaXOAUTh IUIOmagd M o0BbeMbl (QuUryp c
MOMOILIBI0 HMHTETpajia; MPUBOAUTH IMPHUMEPHl MATEeMaTHYECKOTO MOJCIMPOBAHUS C MOMOIIBIO
nuddepeHIaIbHBIX YPaBHCHUH;

25) yMeHHe OINepHpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, COIpPSKEHHBIE KOMIUIEKCHBIC
yyciaa, MOJYJb M apryMEHT KOMIUIEKCHOIO Yucia, ¢opMma 3alucu KOMILIEKCHBIX YHCEN
(reoMeTpuyecKas, TPUTOHOMETpUYecKas U anreOpandeckas); yMeTh IPOU3BOIUTH apU(PMETHUECKUE
JIeMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; IIPUBOJIUTH IPUMEPHI UCII0JIb30BaHHSI KOMIUIEKCHBIX YHCEIT;

26) ymeHue CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CpenHee apu(METHUECKoe, MEIHMaHa,
HauOoJIbllIee U HAaUMEHbIIee 3HAYCHU S, Pa3Max, JUCIEPCHs, CTAHJApPTHOE OTKJIOHEHHE I ONHCaHUS
YHCIIOBBIX JIaHHBIX; YMEHUE HMCCIIE0BATh CTaTUCTUYECKHE JaHHBIC, B TOM YHCIIE C MPUMEHEHHEM
rpadu4ecKux METOJOB M 3JEKTPOHHBIX CpEACTB; TIpadUyecKd HCCIe0BaTh COBMECTHBIC
HaOJIIOICHUS C TOMOIIBIO JarpaMM pacCeUBaHUS M JTMHEHHOU PEerpecCcuu;

27) yMeHHe HaXxOJIuTb BEPOSTHOCTH COOBITHH C HCIOJb30BaHUEM TIpapUuecKUX METOJIO0B;
OPUMEHATHh UIS peleHus 3agad (OpMYJbl CIOKEHHS W YMHOXXEHHS BeposTHocTeH, (opmymy
HOJHOM BeposATHOCTH, (GopMmyny bepnymin, komOuHaTopHble (DakThl U (HOPMYIIBI; OLIEHUBATH
BEPOSTHOCTH pEAJbHBIX COOBITHI; YMEHHE OIEPUPOBATH TOHATHAMHU: CIlydailHas BeIMYMHA,
pacripeielieHue BEpOSTHOCTEH, MaTEMAaTHUYECKOE OKUAAHUE, TUCIIEPCUS U CTaHAAPTHOE OTKJIOHEHUE
CIly4aifHOW BENMYMHBI, (PYHKIUU pPACTpPEACTICHUS U IUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTeIbHOTO U
HOPMAaJIbHOT'O pacHpeesIeHU; yMEHHE HCIOJb30BaTh CBOWMCTBA WM3YYEHHBIX paclpeleNeHuil Juis
pemeHust 3agad; 3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX
UCCIICIOBAaHU; YMEHUE NPUBOIUTH MIPUMEPHI MPOSBICHHS 3aKOHA OOJIBIIMX YUCEN B MPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

28) ymeHue cBOOOJHO ONEpUPOBATh MOHATUAMU: TOUKA, MpsAMasi, MIIOCKOCTh, POCTPAHCTBO,
OTpE30K, JIy4, IUIOCKMM yToji, JBYIPAHHBIM YIroJl, TPEXI'PAaHHBIA YroJ, IepeceKaromuecs,
napajujelibHble M CKPEIUBAIOIINEcs MpsMble, MapalyIeIbHOCTh M MEPIEHANKYISIPHOCTh MPSIMbIX U
IUIOCKOCTEH, YTrOoJI MEXIy TPSAMBIMH, YroJdl MEXKIy TMpsSIMOH W TUIOCKOCTBIO, YroJd MEXIY
IUIOCKOCTSIMH; YMEHHE MCIIOJIb30BaTh IPH pPELIeHUH 3a7ady M3y4YeHHbIE (AKTBI U TEOpEeMBI
TUTAHUMETPHUH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB B OKPY)KAIOIIEM MHUPE;YMEHHE OIEpHpPOBATH
MNOHATUSMHM: MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAaHHUKA, IPAaBUJIbHBIH MHOTOTPAaHHUK, IpH3Ma,
nupamuia, (GuUrypa ¥ TOBEPXHOCTh BpAlICHWs, LWIMHAP, KOHYC, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUYEHHUSI KOHyca M IWINHApA, MapajielibHble OCH WM OCHOBaHMIO, CEYCHME Ilapa,
TUTOCKOCTh, Kacaromascs cQepsl, MUINHIPA, KOHYCa; YMEHHE CTPOHWTH CEUeHHE MHOTOTPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpHl M TMOBEPXHOCTH BpAILCHHs, UX CEUEHHs, B TOM YHCIIE C
MIOMOIIBIO  AJIEKTPOHHBIX CPEACTB; YMEHHE MPHMEHSATh CBOWCTBAa TEOMETpHYEeCKHX (uryp,
CaMOCTOSITENIbHO (D OpPMYIUpPOBaTh ONpEAETIeHUs HW3y4aeMbIX (Uryp, BBIIBUTaTh THIOTE3Bl O
CBOWCTBAaX W TPU3HAKaX TE€OMETPUYECKUX (QHUTYp, OOOCHOBHIBATH WIJIM OINPOBEPraTh HX; YMECHHE
OPOBOJIUTH KJaccH(UKAUO (GUIYyp TO pa3IUYHbIM IPU3HAKaM, BBIMOJHATE HEOOXOIMMBbIE
JIOTIOJTHUTEIHHBIE TOCTPOCHHS,

29) ymeHue CBOOOJHO ONEPHPOBATh MOHATUSAMH: IUIOmAab (GUIYpbl, 00BeM (UTYpHI,
BEJIMYMHA yTJIa, PACCTOSHUE OT TOYKH O IUIOCKOCTH, PACCTOSHUE MEXAY MPSMBIMH, PACCTOSHHE
MEXIYy IUIOCKOCTSAMH, IUIOMAAb chepbl, IIoaJb MOBEPXHOCTH HUPAMHUJBI, MPHU3MBbI, KOHYCA,
IUIMHAPa, 00beM Ky0a, MpSMOYTOJIbHOTO Napajuiesienunena, MHPAMHIIBL, MPH3MBI, IMIMHAPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIlIEHHE 00BEeMOB MOJO0HBIX (DUTYD;

30) ymeHume CBOOOJHO OINEPHPOBATH TOHSATHUSMH: JIBHKCHHE, ITapaJUIeIbHBIN IepeHoc,
CUMMETPHUs Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHME MOA0OUS, MOJ00HBIC



burypsl; yMeHHE paclio3HaBaTh PaBHbIE U MOJ0OHBIE (PUTYpBI, B TOM YUCIE B MPHUPOJE, UCKYCCTBE,
apXUTEKTypEe; YMEHHE MHCIIOIb30BaTh TI'€OMETPUUECKHE OTHOIICHHS, HAXOAUTh TI'€OMETPUYECKUE
BEJIMYUHBI (JUTHHA, YTOJI, TUIOIIa/b, 00HEM) MPH PEIICHUH 3aa4 U3 APYTUX yU4eOHBIX MPEAMETOB U U3
peanbHOU KU3HU;

31) ymenue CcBOOOJHO ONEPUPOBATH MOHATHUAMHU: NPSIMOYrojibHAs CHCTEMa KOOpPIWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIMHATBl BEKTOpPA, CyMMa BEKTOPOB, IPOM3BEJCHUE BEKTOpa Ha
YHCII0, Pa3IokKEeHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOU3BEACHNUE, BEKTOPHOE MPOU3BEICHUE, YTOI
MEXJy BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBI M KOOPAMHATHBI METOA JUIsl pELICHUS
FeOMETPUUYECKUX 33/1a4 U 3a]a4 APYTUX Y4eOHBIX MPEIMETOB; ONEPUPOBAThH MOHATUSMU: MaTpUla 2
X 2 1 3 X 3, onpenenuTesib MaTPUIbl, TeOMETPUUECKUNA CMBICI ONIPEIACTUTENS;

32) yMeHHe MOJETUpPOBATh pEAIbHbIE CHTYyallUd Ha S3bIKE MAaTEMaTHKH, COCTaBIISATh
BBIpQXXCHHS, YpaBHEHHUs, HEPABEHCTBA M UX CHUCTEMbl [0 YCJIOBHMIO 3ajJauyd, HCCIEN0BATh
IIOCTPOCHHBIE MOJICIM C HWCIOJb30BAHWEM armapara ainreOpbl, MHTEPIPETUPOBATH IMOTYyYCHHBIH
pe3yNbTaT; CTPOUTh MaTeMaTHUYECKUE MOJIEIH C MOMOUIbI0 T€OMETPUUYECKUX MOHSATHH U BEIHYHH,
peliaTh CBSI3aHHBIE C HUMHU [PAKTUYECKUE 3aJaud; COCTaBJISATb BEPOSTHOCTHYIO MOJENb U
UHTEPIPETUPOBATh  MOJXYYCHHBIH  pe3yibTaT; peliaTh NPUKIAgHbIe 33Ja4d  CPEACTBAMHU
MaTeMaTHYECKOTO aHAJIM3a, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO M (PU3MUECKOTO XapaKTepa,

33) ymMeHue BBIOMpATh MOIXOSAIIMA METOJ JUIsl PeUICHHs 3a/layd; MOHMMAaHUE 3HAYMMOCTH
MaTeMaTUKd B M3yYEHUU TMPUPOJHBIX M OOLIECTBEHHBIX MPOIECCOB U SBJICHUM; YyMEHHE
pacro3HaBaTh MPOSBIECHHWE 3aKOHOB MaTEeMaTHKU B MCKYCCTBE, yMEHHE NPUBOJIUTH MPUMEPHI
MaTE€MaTUYECKNX OTKPBITHH POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAyKH.

1.3. MecTo AMCHUILINHBI B CTPYKTYpe 00pa30BaTeIbHOM POrpaMMbl
K xonny o0yuenusi oOyuarommiicss MOJYYHMT cjelyloliye NpeAMeTHbIe pe3y/bTaTbl MO

OTAeJBbHBIM TeMaM (enepanbHoil padodeil mporpamMmsl yueOHOro kypca «Marematuka. Kype
«AJre0pbl 1 HAYAJIA MATEMATHYECKOI0 AHAJIN3A»:

Yuciia 1 BbIYMCICHUSA:

CcBOOOZIHO ONEpUpOBaTh MOHSTHUSAMM: DPALMOHAIBHOE YHCIO, OECKOHEYHas MEepHOINYecKast
JpoOb, MPOLEHTHI, UPPALIMOHAIIEHOE YMCIIO, MHOXKECTBA PAllMOHAIBHBIX M JIEHCTBUTEIbHBIX YHCE,
MOAYJb JEUCTBUTENBHOIO YNCIA;

IPUMEHATh APOOM M MPOLEHTHI Ul pelleHHs MPUKIAIHBIX 337a4 U3 Pa3InYHbIX OTpacien
3HAHUM U PEATIbHOM KU3HH;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MPaBUIA OKPYIJIEHUS, MNPUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEpUpOBaTh IOHATHEM: CTENEeHb C LEJNbIM II0Ka3aTeleM, HCIOIb30BaTh
NOAXOAIIyl0 (opMy 3amucu AEHCTBUTENBHBIX YHWCEN JUIsl PEHIeHUs NPaKTHMUECKHUX 3ahad |
IIPEICTABIICHNS NAHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHUEM: apU(PMETUUECKUI KOPEHb HATYpaJIbHOM CTENEHU;

CBOOO/THO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHATIBHBIM IT0Ka3aTelNeM;

CcBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: JIOTAapU(PM 4YHCIA, JECATHYHBIE M HaTypaJlbHbIE
JorapuQMmBbl;

CBOOO/JIHO ONEpUpOBATh TMOHATUSMU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC YHCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, aPKKOCHHYC ¥ apKTAaHI'€HC YHCIOBOTO apryMEHTA.

CBOOOJTHO ONIEpUPOBATh MOHATHIAMHU: HaTypaJIbHOE U 11€J0€ YHCII0, MHOXKECTBA HATYPAIbHBIX U
LEJIBbIX YMCEN, UCIIOJIB30BaTh NMpU3HAKU aeauMocTH 1enblx yucen, HOJ m HOK natypanbsHBIX uncen
JUIS pellieHus 3a1a4, IPUMEHATh alnroputm EBkinuna;

cBOOO/JHO OMEpUpPOBaTH MOHATHEM OCTaTKa MO MOAYJIO, 3allMChIBaTh HATypajbHbIE YHCIIA B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CYUCIICHUS;

CBOOO/IHO OINEPUPOBAThH MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX YHCEN,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIa B anre0pandyeckoil 1 TPUroHOMETpHUeCcKol (hopMe, BBIOIHSTD
apudMeTHYeCcKue onepany ¢ HUIMU M U300pakaTh Ha KOOPANHATHOMH MJIOCKOCTH.
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YpaBHeHHSsI M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TMOHATHUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHUIILHBIC
YpaBHEHHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCHIIbHbIE HEPABEHCTBA,;

MPUMEHSITh Pa3jMYHbIC METOJbI PEIICHUS PANHOHAIBHBIX W JAPOOHO-palMOHAIBHBIX
YpaBHEHU, IPUMEHATh METOJI UHTEPBAJIOB VISl PEIICHUsI HEPABEHCTB;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: MHOTOUYJIEH OT OJIHOW NMEPEMEHHON, MHOTOUJICH C HEIbIMU
Kod¢duImeHTaMu, KOPHH MHOTOWJIEHA, IPUMEHSTH JIeJICHNEe MHOTO4JIeHAa HA MHOTOYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i penienus 3anay;

cBOOO/IHO OINEPUPOBATh MOHATUSMU: CHCTEMa JIMHEWHBIX ypaBHEHUI, MaTpHIIA, ONPEACTUTEIb
MaTpullbl 2 X 2 U €ro reOMETPUYECKUN CMBICH, MCIO0JIb30BaTh CBOMCTBA ONpenaenauTens 2 X 2 s
BBIYHMCIICHUS] €r0 3HAYEHMs, MPUMEHATHh OMNPEICIUTENN JUIsl PEUICHUS CHUCTEMbl JMHEHHBIX
YpaBHEHUN, MOJICIHPOBATh pEalbHbIE CHUTYal[Md C IOMOIIBI0O CHUCTEMbl JIMHEWHBIX YpaBHEHUH,
MCCJIEIOBATh MOCTPOEHHBIE MOJIENIM C TOMOUIBI0O MAaTPUI] U ONpeAeNuTeNe, MHTEPHPETUPOBAThH
MOJIyUYEHHBI PE3yJbTaT; HCIOJIb30BaTh CBOMCTBA AECWCTBUI C KOPHSAMHU JUIs MPeoOpa3oBaHUS
BBIPAKEHMM; BBIMOJIHATE MPEOOpPa30BaHUSI YHUCIIOBBIX BBIPAXKEHUM, COJEPIKAIIUX CTEEHH C
paloHaIbHBIM MTOKA3aTeNIeM;

MCIOJIB30BaTh CBOMCTBA JIOTaprU(pMOB IJIsl TPeoOpa30BaHus JOrapu(pMUIECKUX BBIPAKECHUH;

CBOOO/IHO OIEpPHPOBATh MOHATUSMU: HppalOHANbHbBIC, TOKAa3aTeIbHbIe U JIOTapU(PMUYECKHE
yYpaBHEHUs, HAXOJUTh WX PEUICHUS C TOMOIIBI0 PABHOCWJIBHBIX MEPEXOJO0B WA OCYIIECTBIISA
MIPOBEPKY KOPHEIA;

MIPUMEHSATD OCHOBHBIE TPUTOHOMETPUYECKHUE dbopmynel s npeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHU;

CBOOOJTHO  OMEpPUPOBATH  MMOHSATHEM: TPUTOHOMETPUUECKOE  ypaBHEHHE, IPUMEHATH
Heo0XoauMBbIe (HOPMYIIBI AJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICJIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE aJireOpbl, COCTABJIATh BBIPAKEHUS, YPABHECHUS,
HEPABEHCTBA MO YCJIOBHIO 3a/1a4M, UCCIIEAOBATh MOCTPOSHHBIE MOJIENIN C UCIIOIB30BaHUEM alllapara
anreOpsl.

CBOOOJHO OIEPHUPOBATH MOHATHAMHU: HPPALMOHAIBHBIE, TIOKAa3aTeIbHbIE U JIOTapu(pMUIECKUE
HEpaBEHCTBA, HAXOUTh UX PEIIEHHs C IOMOIIBIO0 PABHOCUIIBHBIX IEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH NMPH pelIeHHH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJHO  ONEpPUpPOBATH  MOHATHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO, IPUMEHATh
HE00X0UMBbIE (OPMYITBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUAMHU: CUCTEMAa U COBOKYMHOCTb YpPaBHEHHUH U HEPaBEHCTB,
PaBHOCWIJIBHBIE CHCTEMBI M CHUCTEMBI-CIICJICTBHS, HAXOIUTHh PEUICHHUS CHCTEMBI M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENIbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemarh  palnuoOHAaJbHBIC, HPPALNMOHAIBHBIC, TIOKa3aTeNbHbIC, JIOTapUMHUUECKUE U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/IEpIKalIllie MOAYJIM U TapaMeTphl;

MPUMEHSTH TpadUuecKue METOJBI ISl PEeIIeHHs] ypaBHEHUH M HEPaBEHCTB, a TaKKe 3a/1ad C
napamMeTpamu;

MOJISIMPOBATh pPeajbHBIE CUTYAIlMH HA SI3bIKE alTreOpbl, COCTABIATh BBIPAKECHUS, YPaBHEHHUS,
HEpaBEHCTBA M HUX CHCTEMbl IO YCIOBHMIO 3a/1a4M, HCCIIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCTIOIB30BaHUEM arapara aireOpsl, HHTEPIPETUPOBATH IMOYUYESHHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CcBOOOJIHO ONEpUPOBAaTh TMOHATUAMU: (QYHKIMS, CIOCOObl 3amaHus (QYyHKUIMH, B3aUMHO
oOpatHble (QyHKIMHM, KOMOO3MLHMsA (YHKIUH, rpaduk (GYHKUIUU, BBINOJHATH HIIEMEHTapHBIC
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEPUPOBATh MOHATHAMM: OOJIACTh ONPENIEIEHUS] U MHOXKECTBO 3HAUCHUH (yHKINH,
HY M (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJTHO ONEPUPOBATH MOHATUSMU: YETHBIE U HEUETHbIE (PYHKLUU, TEPUOANUECKUE (PYHKIINH,
NPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMyMbl ¥ MHUHHMYMBI (YHKIHH, HauOoJbIIee |
HalMEHbIIIee 3HaUeHUe (PYHKIMH HA IIPOMEXKYTKE;

CBOOOJTHO OMNEpUPOBATh MOHATHUSAMH: CTENeHHass (YHKIHS C HATypajdbHBIM W  IEJIBIM
nokasaresem, TpaguK CTeNeHHON (PYHKIIMH ¢ HATypaJIbHBIM U IIeJIBIM TIOKa3aTeneM, rpaguk KopHs n-
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Ol CTeNeH! KaK GyHKLUU 0OpaTHOM CTENEHU C HaTypaJlbHbIM IIOKA3aTENIeM;

OIIEpPUPOBATH MOHATHIMU: JIMHEHHAS, KBaJpaTHUHas U ApOoOHO-TMHEWHAs (PYHKIIUH, BBIOIHATh
3JIEMEHTAPHOE MCCIIEIOBAHNE U TIOCTPOEHHUE UX IPaUKOB;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: ITIOKa3aTelbHas W Jorapugmuyeckas (QyHKIUH, HX
CBOMCTBA U rpadMKu, UCIIOIb30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHMIA;

CBOOOZIHO OIEPUPOBATh IMOHATUSAMU: TPUTOHOMETPUYECKAS OKPYKHOCTb, OIIPENEICHUE
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apryMEHTa;

UCNOJb30BaTh Tpaduku (GYHKUMHA Ui HCCICAOBAHUS TPOLIECCOB M 3aBHCUMOCTEH IpH
pelIeHUH 3aJad U3 JAPYrMX Yy4eOHBIX NpPEAMETOB U pealbHOM JKW3HHU, BbIpaxaTb (HopMyiIamu
3aBUCUMOCTH MEXJly BEJIMUYNHAMY;

CTpOUTH TpaUKU KOMIO3UIMU (PYHKIUH C IMOMOIIBIO 3JIEMEHTAPHOTO HCCIEIOBAaHHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIH;

CTPOUTH TeOMETpHUUYECKHe 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPUUECKUX (DYHKIIMH;

NPUMEHATH (PYHKIIMH JUI1 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEANBbHBIX MPOLIECCOB.

Hayana MmaTeMaTH4ecKOro aHajIn3a:

CBOOOJHO ONEpUPOBATh TOHATHSIMH: apuUPMeTHyecKass M TEeOMETpHUYECKas Mporpeccus,
OecKOHEUHO YOBIBAIOIIAsl TeOMeTpUYecKas MpOrpeccusi, JHUHEHHBbIH W SKCHOHEHIHMAIbHBIA pPOCT,
(dopMyia CII0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

UCIOJIb30BATh MPOIPECCUM AJIS PEeIlIeHHs peabHbIX 331a4 MPUKIAIHOIO XapakTepa; cBOOOTHO
ONEpUpPOBaTh IMOHATHSAMH: IOCIEA0BAaTENIbHOCTh, CIOCOOBI 3aJaHUsl IOCJEA0BATEIbHOCTEH,
MOHOTOHHBIE ¥  OrPaHUYEHHBIE IOCJIEIOBATEIbHOCTH, IOHUMAaThb OCHOBBI  3apOXKJEHHS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHallu3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEpUPOBaTh IOHITUSAMHU: HeENpepbiBHbIE (QYHKLIMH, TOYKU pas3pbiBa TIpaduka
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO OIEPUPOBATh MOHATHEM: (DYHKIUS, HEMPEPbIBHAS HA OTPE3Ke, IPUMEHATh CBONCTBA
HETPEPhIBHBIX (DYHKIHMIA JJIs1 pEIIeHuUs 3a/1a4;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: NE€pBast U BTOpasi MPOU3BOAHbBIE (DYHKIIMU, KacaTeiabHas K
rpaduky GyHKINU;

BBIUUCIIATh MPOM3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOIO M KOMIIO3UIIMM JBYX (YHKLHH,
3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCIOJIb30BATh T€OMETPUUYECKHH U PU3NUECKUI CMBICT MPOU3BOIHOM /sl peILIeHHs 3a/1ay.

WCIIOJIH30BATh MPOU3BOIHYIO JIJISl HCCIIEIOBAHUS (DYHKIIMKM HA MOHOTOHHOCTH U DKCTPEMYMBI;

HaXO/UTh HanOoJIbllIee U HaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPBIBHON Ha OTPE3KE;

WCTIOJIH30BATh MPOU3BOJHYIO Ui HAXOXKACHUS HAWIYUIIETO PEHICHUS B NMPUKIAJHBIX, B TOM
YHCciIe COLMATbHO-PKOHOMUYECKUX, 3aJlauax, Ui OIpeNeIeHusl CKOPOCTH M YCKOPEHHUs mpoliecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO OIEpPHUPOBATH MOHATHSAMU: NEPBOOOpA3Has, ONPEACICHHBI WHTErpaj, HaXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIMI U BBIYUCIATH UHTErpai no ¢popmyine Hetorona-JleloHua;

HaXOJUTh IJIOLIA/IU TIIOCKUX (GUTYp U 00BEMBI TEJ C TOMOILBIO HHTErpaa;

UMETh TMpE/ICTaBJICHHE O MAaTeMaTHYeCKOM MOJECIUPOBAHUM Ha TNpPHUMEpPE COCTaBICHUS
mudhepeHIMaTbHBIX YPaBHEHHI,

pelmars MpUKIaJHbIE 3a7auyd, B TOM YHCJIE COLMAIBLHO-KOHOMHYECKOro U (pu3mueckoro
XapakTepa, CpeICTBaMH MaTeMaTHUYECKOI0 aHaIM3a.

MHokecTBa M JIOTHKA:

CBOOOJHO ONEpUPOBATh MOHATHAMH: MHOXECTBO, ONEPAIIM HaJl MHOXKECTBAMHU; MCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBIH armapart JJIsi OMCAaHNS PEabHBIX MPOIECCOB U SIBICHUH, IPH PEIICHUH
3aJa4 U3 APYrux y4eOHBIX NPEIMETOB;

CBOOOZIHO ONEpUPOBATh MOHATUSMU: OIpEJEIICHHE, TEopeMa, ypaBHEHUE - CJENICTBUE,
CBOMCTBO MaTEMaTHYECKOT0 0OBEKTA, 10KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHNUS M HEPABEHCTBA.
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K koHny o0ydeHusi 00y4aroumuiicsi moJy4YuT CJeIylollue NpeaMeTHbIe pe3yJbTaThbl MO
oTAeIbHBIM TeMaM (enepaabHoi padodeil mporpaMMsel ydeOHoro kypca «Maremaruka. Kype

«["eomeTpusi»:

CBOOOJHO ONEPUPOBATH OCHOBHBIMHM IOHSTUSAMHU CTEPEOMETPUM IIPH pPELICHUM 3aJad |
IIPOBEJCHUHN MAaTEMaTUUYECKUX PACCYKIEHUM;

IPUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUSA W3 HUX IPH PELIEHUU T'€OMETPUUYECKUX
3a/1ay;

KJaccu(UUUpoBaTh B3aUMHOE pACIOJIOXKEHHE MPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATh NMOHATUAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEKIY MPSIMBIMU
B IIPOCTPAHCTBE, MEKY NPSAMON U IIOCKOCTBIO;

CBOOOJHO OIEpPUPOBaTH IOHATUSAMH, CBSI3aHHBIMH C MHOIOIpaHHMKAaMHU; CBOOOIHO
pacrno3HaBaTb OCHOBHBIE BMJIbI MHOTOTPAaHHMKOB  (NIpU3Ma, MUpPaMHIA, HPSIMOYTOJIbHBII
napajuienenunesn, Kyo);

KJlaccu(UIIMpPOBaTh MHOTOTPAHHUKH, BBIOWpas OCHOBAaHUS Ui KJIACCH(HUKAIMK; CBOOOIHO
OIIEpPUPOBATH NOHATHAMH, CBSI3aHHBIMH C CEYCHHMEM MHOT'OI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh TAPaUICNbHOE, LEHTPAIbHOE W OPTOTOHAIBLHOE IPOCKTUPOBaHHE QUTYyp Ha
IUIOCKOCTb, BBIOJIHATh N300paXkeHUs (pUryp Ha MI0CKOCTH;

CTPOUTH CEYEHMS] MHOTOI'PAaHHUKOB Pa3IMYHBIMU METO/IaMH, BBIIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IUIONIA/IA [TOBEPXHOCTEW MHOTIOIPAaHHUKOB (IIpHU3Ma, MUpaMUAA), TEOMETPUUECKUX
TeJI C MpUMEHEeHUueM hopMy;

CcBOOOZIHO ONEpUpOBaTh MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

CBOOO/ZIHO OIEpPUPOBAaTh MOHATHUSAMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpAUHATaM B
IPOCTPAHCTBE;

BBIIIOJIHATH AEUCTBUS HaJl BEKTOPaMU;

pemare 3aJadyd  Ha  JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIIEHMH M HAaXOXKICHHE
F€OMETPUUECKUX BEIMYHMH, MPUMEHSS H3BECTHBIE METObl MPU PEHICHUH MaTeMAaTUYECKUX 3aJad
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHTh MPOCTEMIIME MPOrpaMMHBIE CpPEICTBA U  3JIEKTPOHHO-KOMMYHHUKAIlMOHHbIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJIEKaTh, MNPeoOpa3oBbIBATH M HHTEPIPETHPOBATh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

MPUMEHSTh IOJyYeHHbIE 3HAHUS Ha TMpPAKTUKE: CPaBHUBATh M AHAIM3UPOBATh peaJIbHbIE
CUTyallud, IPUMEHATH W3y4YCHHBIC IIOHATHS B IIPOLIECCE IIOMCKA pPEIIEHHS MaTeMaTU4eCKU
c(OopMyJIMPOBaHHON MpOOJIEMbl, MOJEIUPOBAaTh pealbHbIE CUTYallUHW Ha $3bIKE TE€OMETpHH,
HCCIIEI0BATh IOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUYECKHX IIOHATUH M TEOPEM,
anmnapara anreOpbl, peliaTh MPaKTUYECKUE 3a/ladM, CBS3AHHBIE C HAXOXKJIECHHUEM TI'€OMETPUUYECKHUX
BEJIMYUH;

CcBOOOZIHO OMNEpUpOBaTh MOHSTHUSIMM, CBSI3aHHBIMU C LWJIMHIPUYECKOH, KOHUYECKOW H
ceprudeckoil MOBEPXHOCTSIMU, OOBSICHATD CIIOCOOBI MOTY4EHUS;

OIIEpUPOBATH MOHATUSMH, CBA3aHHBIMU C T€JIaMU BpaIEHUs: LUIMHIPOM, KOHYCOM, cepoil u
11apoM;

pacrmo3HaBaTh Tejla BpalleHus (UWIMHIAP, KOHYC, cdepa H IIap) U OOBICHATH CHOCOObI
MIOJIyYEHUS TEJl BpaILEHUS;

KJIacCU(UIUPOBATh B3aUMHOE PACIOJIOKEHHE c(epbl M IIOCKOCTH; BBIYUCISATH BEITUYMHBI
3JIEMEHTOB MHOTOI'PAaHHHUKOB U TE€J BpaIleHUs, 00bEMbI U IIONIAN TOBEPXHOCTEH MHOIOIPaHHUKOB
U TeJl BpallleHus, TeOMETPUUYECKHUX TeJl C IPUMEHEHUuEM GopMyIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU, CBS3aHHBIMM C KOMOMHAIMSIMM TeJl BpAaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIHMCAHHBI B cdepy U ONUCaHHBIMN OKoJo cdepsl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHMUS,

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00beMaMy OJOOHBIX TEI;

n300pakaTh M3ydaeMmble (UTyphl, BBHIIOJIHATH (BHIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB
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MIPOCTHIX 00BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHHSI TEJl BpaAIICHUS;

W3BJICKATh, HHTEPIPETUPOBATh M MPEOOpPA3OBHIBATH HH(MOPMALUIO O TPOCTPAHCTBEHHBIX
TeOMETpUUYECKHX (PUTypax, MPeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJTHO ONEPUPOBAThH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTIEpaIliy HaJl BEKTOPAMHU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJMHAT; PEIIaTh T€OMETPUUECKUE
3aJ1a4yu Ha BBIYMCIICHUE YTJIOB MEXTY MPSMBIMU U TUIOCKOCTSIMH, BBIYUCIICHUE PACCTOSTHUN OT TOYKH
JI0 TJIOCKOCTH, B 1I€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/1a MPU PEIICHUH;

CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBS3aHHBIMH C JBM)KCHHEM B IPOCTPAHCTBE, 3HATh
CBOMCTBA JIBIKCHHI,

BBITIONHATh M300pakeHUsT MHOTOTPAHHUKOM M TEJ BpAIICHHS MPU TMapalieTbHOM MEpeHoce,
HEHTPAITBHOM CUMMETPHH, 3€PKATLHON CUMMETPHH, TIPU IIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHuUs
OO0,

CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BpPAIICHMS: CEUYCHHS IWIMHApA (TMapayljieinbHO H
NEePHEHANKYJISIPHO OCH), CEUEHUs KOHyca (MapauieibHOE OCHOBAHMIO M MPOXOsIIee uepe3
BEPILKHY), CEUCHHUS 11apa;

WCIIONB30BaTh METOJbI TOCTPOEHUS CEUEHUW: METOJl CIEJOB, METOJ BHYTPEHHETO
MPOSKTUPOBAHUS, METOJ TMepeHoca CEeKylled IJIOCKOCTH; JIOKa3blBaTh T€OMETPUUYECKUE
YTBEPIKICHUS;

MPUMEHATh  T€OMETpUYecKue  (akThl I pelIeHHUS  CTEPEOMETPUYECKUX  3ajad,
MPEANOIATAIONINX HECKOJBKO IIArOB PEIIEHHUS, €CJIM YCJIOBHUS MPUMEHEHMs 3aJlaHbl B SIBHOW U
HesiBHOU (opme;

pemarh 3agadd  Ha  JIOKA3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHHMH U HAXOXIEHUE
F€OMETPUYECKHUX BEIINYUH;

MPUMEHSITh TPOTPAaMMHBIC CpPEACTBA W AJICKTPOHHO-KOMMYHHKAI[MOHHBIE CHUCTEMBI IPHU
PEIICHUHU CTEPEOMETPUICCKUX 3a7a4;

MPUMCHSITh TOJIyYCHHBIC 3HAHWS Ha TMPAKTHUKE: CPaBHUBATh, AHAJIU3WPOBAThH M OIICHUBATH
pealibHble CHUTYyallMH, NMPUMEHSATh H3YyUEHHBbIE IMOHSTHUS, TEOPEMbI, CBOWCTBA B MpOIlEcCe IMOMCKA
pelieHus: MaTeMaTudecku cHOopMyJIUpPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAbHBIE CUTYallud Ha
S3bIKE TEOMETPHH, UCCIIEIOBATh MOCTPOSHHBIE MOJIETH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX MTOHATUI
W TeopeM, ammapara aiareOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBS3aHHBIE C HAXOXKIECHUEM
T€OMETPUUECKUX BEIMYUH;

MMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUM KaK COCTaBHOW 4YacTH
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.

K xonny o0y4yenuss oOyqarommiicss IOJY4YHMT CjeqyIOUIHe NpeIMeTHbIe pe3yJbTaThl IO
oT/AeIbHBIM TeMaM (enepaibHOi padoueil mporpammbl yueOHoro kypca «Martemaruka. Kype
«BepoATHOCTb M CTATHCTHKA»:

CBOOOJIHO OMEpUPOBATh MOHATUAMU: I'pad, IOCKUM rpad, cBA3HbIHM rpad, nyTs B rpade, Lemnb,
LIUKJI, IEPEBO, CTETIEHb BEPIINUHBI, IEPEBO CIIYUalHOTO HKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: CIyYalHBIM AKCHEPUMEHT (OMBIT), cly4yaiiHoe coObITHE,
JIIEMEHTapHOE clyyailHoe coObITHE (PJIEMEHTapHBbIM HCXO0J) CIy4alHOrO OIbITa, HAXOIUTh
BEPOSTHOCTH COOBITUH B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITUAMU;

HaxoJUTh W (POPMYIHUpPOBATH COOBITHSA: TEepecedeHue, OObEAMHEHUE MaHHBIX COOBITHH,
coOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh AUarpaMmbl Jiiepa, KOOPAMHATHYIO MPSIMYIO
JUISL PEIIeHUs] 33714, TI0JIb30BaThCsl (POPMYIION CIIOKEHHsI BEPOSITHOCTEH NI BEPOSITHOCTEH JABYX U
TpEX CIy4alHbIX COOBITHIA;

ONEpUPOBATh MOHSTUSIMU: YCIIOBHAsI BEPOATHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHS, IEPEBO CITY4alHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHII ¢ TOMOIIBIO TIPaBUIIA
YMHOXEHHUS, J€PeBa CIY4alHOTO OIbITa, MUCHOJIb30BaTh (POPMYITy MOJHOW BEPOATHOCTH, HOPMYIY
baiieca npu perienuu 3a1a4, OonpeaensTh HE3aBUCUMOCTh COOBITUH 1O (opMysie U IO OpraHU3aIMU
CIIy4allHOTO YKCIIEPUMEHTA;

MPUMEHATh M3y4CHHbIE KOMOMHATOPHBIE (OPMYIIBI JJISl IEPEUUCIICHUS HIEMEHTOB MHOXKECTB,
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3JIEMEHTAPHBIX COOBITHI CIIy9aifHOTO OTIBITa, PEIICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEHH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: OMHAPHBIA CIy4alHBIA OMNBIT (UCHBITAHHE), yCHEX M
HeyJaya, He3aBUCHUMBIE UCIBITAHUS, CEPHs MCIBITAaHUM, HAXOAUTh BEPOSTHOCTH COOBITHI: B CEpHU
UCIIBITaHUH JI0 IIEPBOIO yCIleXa, B CEPUMU UCIBITAHUN bepHyIlu, B ONBITE, CBA3aHHOM CO CIIy4alHBIM
BbIOOPOM U3 KOHEUHOH COBOKYITHOCTH;

CBOOOZIHO OIEpUpOBaTh NOHATHUAMM: CilydaiiHas BEJIMYMHA, PACIPEAEICHUE BEPOSTHOCTEM,
JyarpaMma pacrpejesieHusi, OuHapHas ciaydailHas BeJIMYMHA, IeOMeTpudecKkoe, OMHOMMAIbHOE
pacupeeieHue;

OIIEpUPOBATh IOHATUSAMHU: COBMECTHOE DACIPEACICHUE [BYX CIydalHBIX BEJIMYUH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOIO paclpelesIeHusl IBYX CIydallHbIX BEJIMYMH JUIS BBIJEJICHUS
pacupeneneHus Kax 101 BeIUYUHBI, OIIPEIEICHUs HE3aBUCUMOCTH CIIy4ailHbIX BEJINYUH;

CBOOOJHO ONEpPUPOBAThH MOHATHEM MATEMAaTHUYECKOIO OXKUAAHUS CIIydallHOW BEIMYMHbI
(pacnpenenenus), MPUMEHSTh CBOMCTBA MaTeMAaTUYECKOTO OKUJAHUS IIpU pPELIEHUH 3aj]ad,
BBIUHUCIIATh MATEMATUYECKOE OXKHIaHNE OMHOMHAIBLHOIO M TEOMETPUYECKOT0 paclpeleeHui;

CBOOOZIHO ONEpUPOBATh MOHATUSAMU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHHME ClydyalHOU
BEJIMYHMHBI, IPUMEHATh CBOWCTBA JUCIIEPCUN CIy4YalHOHN BEIMUYUHBI (pacHpeeseHHs]) IPU peleHUH
3a/1a4, BBIUYUCIATH JUCIEPCHUI0 U CTaHJIAPTHOE OTKJIOHEHHWE TNeOMETPUYECKOro M OMHOMHAIBHOTO
pacnpeneseHui;

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTHKH IO JAHHOH BBHIOOPKE M OICHWBATh XapaKTEPUCTUKU
reHepabHOW COBOKYIHOCTHU JAHHBIX 1O BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOSATHOCTH
COOBITMM M MPOBEPATh NPOCTEHMIINE CTATUCTUYECKUE THUIIOTE3bl, IOJB3YSACh H3YUYEHHBIMU
pacnpeneneHusIMU.

Ilepeyenr TMUIAHMPYEeMBIX Ppe3yJbTATOB O0y4YeHHs] 10 y4eOHOMY HpeaMery,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrpaMMbl

B pesynbrate M3ydeHHs AUCUUILUIMHBI OOydarOUIMMCs IOJDKEH OCBOMTH CIEAylolue olmue
KOMIIETEHIINH

OO01re KOMIIETEHIIUNA

OK 01. Beibupats criocoObI petieHus 3a1a4 mpoPecCHOHAIBHON IeATeTbHOCTH, MPUMEHHUTEIIBHO K
pa3INMYHbIM KOHTEKCTaM

OK 02. OcymecTBiaTh MOUCK, aHATU3 U MHTEPIPETALNIO HH(OPMALIUU, HEOOXOAUMOM 115t
BBINOJIHEHUS 3a]1a4 TPOECCHOHATBLHON 1A TEIbHOCTH.

OK 03. [TnanupoBath U peaan30oBbIBaTh COOCTBEHHOE NMPOECCHOHATBHOE U IMYHOCTHOE Pa3BUTHE,

OK 04. PaboTaTh B KOJIJIEKTHBE U KOMaH/Ie, 3PPEKTUBHO B3aUMOEHCTBOBATh C KOJUIEIaMH,
PYKOBOJCTBOM, KIIMEHTAMH.

OK 05. OcymecTBiATh YCTHYIO M TUCBbMEHHYI0 KOMMYHHMKAIUIO HA TOCYJapCTBEHHOM SI3BIKE C
Y4€TOM 0COOEHHOCTEN COLIMAIBHOIO U KYJIbTYPHOIO KOHTEKCTA.

U ipo¢ecCuOHaIbHbIE KOMIIETEHIINH

[TpodeccrnonanbHBIE KOMIIETCHITUN

[1K 1.1. OcymiecTBiaTh cOOp, CUCTEMATH3AIUIO U aHATTU3 JJAHHBIX HEOOXOIUMBIX I pa3padoTKu
TEXHUYECKOTO 3a/IaHMs TU3aWH-TIPOTYKTA.
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2. CTPYKTYPA YYEBHOI'O IIPEJIMETA

JucuunnuHa uzyvyaercsi B TCUeHHE TPEX CEMECTPOB.
OO6mas TpyI0EMKOCTh JTUCHMIUIMHBI COCTaBiseT 262 yaca. VX pacnpenencHue 1o BHAaM

paboT mpeAcTaBIeHO B TaOIHUIIE:

Buabl yueOHbBIX 3aHATHI H padoTbl | TpygoeMKoCThb 1 cemectp 2 cemecTp 3 cemecTp
00yYaomuxcs BCero, 4yac

OO0masi Tpy10€eMKOCTh 262 74 84 104
Y4eOHOro npeamera

O0bem padoThI 217 68 70 79
00yUyarouuxcs BoO

B3aHNMOJIEHCTBHH C

npenojaaBaresieM Mo BUAaM
Y4eOHBbIX 3aHATHIl (BCero), B
T.Y.:
JICKIIUU - - - -
71a00paTOPHBIE 3aAHATUS - - - -
MPAKTUYECKHE 3aHITUS / YPOK 212 66 68 78
Yachl HA KOHTPOJIbHYIO paboTy 4 2 2 -
CamocTrosiTeJibHAas pa6oTa 28 6 14 8
Yacpl Ha IK3aMeH 17 - - 17
Koncyabranus 1 - - 1
HpOME)KyTO'—IHaﬂ arrecrauus KOHTPOJIbHas KOHTPOJIbHasA IK3aMCH

pa6ora padora

* [Ipumeyanue: -/ - COOTBETCTBEHHO ISl OYHOU (HOPMBI 00yIESHHUS




3. COAEP) KAHME YYEBHOI'O IPEJIMETA U TEMATHYECKOE IINTAHUPOBAHUE

Buabl yuedHoii padoThl Dopmbl
Homep PaGora TeKylero
NPEeAMETHOT O Bossanmoueﬁcnmnc KOHTPOJIsA
pe3yabTaTa/Koabl npenogaBaTesem* CamocToaT | (HaMMeHOB
KOMHeTeHHﬂﬁ, eJIbHasz AHHUEOLEHO
¢opmupoBanuio padora,uac YHOr 0
KOTOPHIX HaumeHoBaHue pa3jiesioB, TeM TpakTHuec cpexctBa)
crocobeTByeT Conep:xanue yueOHOro Marepuasa Jlexuun, Kne
3JIEMEHT gac 3aHATHUS/YPO
NPOrpamMMbI K,4a¢
1cemecTp
Pa3znenl.Anredpa u Hayasia aHajJn3a
1)2) 6) | OK 1-5 Temal./leiicTBUTEIbHBIE YHCJIA - 14 - Perrenue
1 MPAKTUY
28; IpakTuyeckoe 3ansatue 1. Llensie u panmonansHbie yncia. [lousarue pa
9 €CKHX
23) neicTBUTeNnpHOrounca. beckoHeuHo yObIBaroIias reoMeTpruueckas mporpeccusl.
N N 3ajad4.
32) dopmyra cyMMbI O€CKOHEYHO-YOBIBAIOIICHTCOMETPHICCKOUTIPOTPECCUH A
33) IIpakTnyeckoe 3ansaTue 2. Apudpmernyeckuit KOpeHb HATypalbHON
crenenu.M3BiaeueHnekopHsin-
oiicrenenu.CBoiicTBaapu(hMeTHIECKOTOKOPHSIHATYPAIbHONCTETICHH.
IIpakTnyeckoesansTuel..
CrenenncpanioHaabHBIMITOKa3aTesieM. CBONCTBACTEIICHUCPAIIMOHATBHBIMITOKA3aTEIIEM.
IpakTuyeckoe 3ansaTue 4.. CTeneHs C IEHCTBUTEILHBIM MTOKA3aTEIEM.
CBolicTBacTENEeHUCACHCTBUTEILHBIMITIOKA3ATEIEM
IpakTuyeckoedansaTueS. CTeneHbCPAIMOHATBLHBIMUICUCTBUTEIIBHBIMITOKA3aTEIEM.
Tema2.CrenenHasgspyHKuus - 10 - YcerHbII
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Homep
NpeaAMeTHOr 0
pe3yiabtata/Koabl
KOMIIEeTEeHIMA,
¢opMupoBaHuI0
KOTOPBIX
CIOcOoOCTBYET
3JIeMEeHT
MPOrpamMMbI

HanmenoBanmue pa3jiesioB, TeM
Conep:xaHue y4eOHOIro MaTepuasa

Buanl yueoHoii padoThl

PaGora

BOB3aHMOJEHCTBUH

cnpenoz[aBaTe.neM*

Jlekmum,

yac 3aHATH/YPO

IpakTHyec
KHe

K,4ac

1)2)
3)5)
20) 21)
22) 32)
33)

OK 1-5

1)2)
3)5)
19) 21)
22) 32)
33)

OK 1-5

CamocrosiT
eJqbHast
pabora,uac

DopmbI
TEKYIero
KOHTPOJIsI

(HaMMeHoB
aHue
OLICHOYHOT
0 cpeacTBa)

IIpakTnueckoesansTue6d.Crenennaspynkuus,eecBoiicta.l paduxcrenennonpynxiuu.B orpoc.
3auMHO 00paTHBIE() YHKIIHH. Pemenue
IIPaKTUY
€CKUX
IIpakTHYeckoe3aHaTHE7 . PABHOCUIIbHBICYPAaBHEHUSIMHEPABEHCTBA 3a1a4.
IIpakTnyeckoesansTue8.MppannonansusieypaBHeHUs . ppalioHanbHbIEHEPABEHCTBA.

Tema3.lloka3zaTejibHAsAPYHKIMS - 6 - Pemenue
IIpakTnueckoesansTue9.llokazarensHaspynkuus,eecporicta. I paduknokasarenbHONpyY IIpaKTHY
HKIIHH. €CKUX

3az1ad.

HpaKTI/I‘IeCKOC3aHﬂTI/Iel0.HOK&S&TCHLHLICypaBHCHI/Iﬂ.HOKaSaTCJIBHBICHepaBCHCTBa.

HpaKTI/I‘IeCKOC3aHﬂTI/Iel0.HOK&S&TGHLHLICypaBHCHI/Iﬂ.HOK@B&TCJ’IBHHGHepaBeHCTBa.
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Homep Buanl yueoHoii padoThl Dopmbr
NPEeAMETHOT O TEKyLIero
pe3yabTaTa/Koabl Patora KOHTPOJIsI
KOMIIeTeHIIUH, BOB3aMMO/IeHCTBHU ST (HaMMeHoB
(hopmupoBanuio cnpenogaBaTenem* Jp— aHHeOoleHO
KOTOPbIX paﬁoTa yac YHOI' 0
9
cn(;;(;i;f::TyeT HaumenoBaHue pa3jaeiioB, TeM MpakTHyec CpecTBA)
E— Conep:xaHue y4eOHOIro MaTepuasa Jexnun, KHe
yac 3aHATHSI/YPO
K,4aC
1)2) OK 1-5 Temad.JlorapupmuyeckasipyHKIust - 8 - Y CTHBIH
3)5) IIpakTnueckoesanstuel2.Jlorapudmel.Ilonstuenorapudma. CroiictBanorapupMos. OIIpoc.
20) 21) Perrenue
22) PaKTHY
32) 33) IIpakTunueckoesanstuel3.Jlorapupmuyeckaspynkuus. CeoricTBanorapupMudeckonPpyHk CCKHUX
un.['paduknorapupmudeckoiyHKIIH. 3aj1au.
IpakTuyeckoe 3ansatue 14. Jlorapupmuueckue ypaBHEHUS.
PaBHOCHbHBIETOTapUMUYECKHEYpaBHEHHS. METOIBIpEIIeHUSIIOTapU(PMUIECKUX yPABHEH
15078
IpakTuyeckoe 3anaTue 15. Jlorapupmuyeckue HepaBEeHCTBA.
PaBHOCUNBbHBIENOTapU(MUYECKEeHEpaBEHCTBA. MeTOIbIpEIeHUSITOTapU(PMUIECKIUXHEPABE
HCTB.
TemaS.TpuronomerpunueckueGopmyibl - 8 2 Pemenue
1) OK 1-5 IIpakTHyeckoe3anaTuel 6.Panrnannasmepayrna. lloBOpoTTOUKMBOKpPYrHAYaIaKOOPAH IpaKTU4
20) at. KoopauHaTel TOUKH OKpYykHOCTH. OnipesieNieHrne cuHyca, KOCMHYCa UTaHT€HCayTJIa. €CKUX
21) 3HaKu CMHYCa, KOCHHYCau TaHIreHCcayrJa. 3aBUCUMOCTh MEXYCUHYCOM,KOCHHYCOMH 3a7ad4.
ggg TaHI'€HCOMOJIHOT'O M TOTOXKE yTJa.
IpakTuyeckoezansTuel 7. TpuronomerpuaeckueToxaecTsa. Ciocoos10
KazaTenbCcTBaTOXaeCcTB. [ [peobpazoBaHUETOKIECCTB.
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a.ApkcuHycuncia. PemeHneypaBHeHuiBH1a: SINX=2a.

IIpakTnyeckoesansTue22. IIpocreilmmerpuronoMeTpuuecKueypaBHeHuAgX=a. ApKTanre
Hcuucna. PemienneypaBHeHniiBuaa: tgx=a.

IIpakTHyeckoe 3aHsATHE 23. PenieHne TPUrOHOMETPUUYECKUX YPABHEHUIN CBOISAIINXCS,
KKBaJIpaTHBIM,3aMEHAIIEPEMEHHBIX.

IMpakTuuyeckoe3ansitue24.YpasHenneasinX+bcosx=0.Y paBHeHUs, pelIacMbIepa3I0KCHHIE
MJIEBOM YaCTH HAMHOXHUTEIIH.

IIpakTHyeckoe3anaTHE2S. TpUrOHOMETPUUECKOEHEPABEHCTBO. AJITOPUTMPELIEHUSI.

PCI_HCHI/ICTpI/IFOHOMCTpI/I‘{CCKI/IXHepaBCHCTBpa3J'II/I‘-IHBIMI/ICHOCO6aMI/I

Homep Buanl yueoHoii padoThl Dopmbr
NPEeAMETHOT O TEKyLIero
pe3yabTaTa/Koabl Patora KOHTPOJIsI
KOMIIeTeHIIUH, BOB3aMMO/IeHCTBHU ST (HaMMeHoB
(hopmupoBanuio cnpenogaBaTenem* Jp— aHHeOoleHO
KOTOPbIX paﬁoTa,qac YHOI' 0
cn(;;(;i;f::TyeT HaumenoBaHue pa3jaeiioB, TeM MpakTHyec CpecTBA)
E— Conep:xaHue y4eOHOIro MaTepuasa Jexnun, KHe
yac 3aHATHSI/YPO
K,4aC
IIpakTuyeckoe3anaTuel8.Cunyc,kocunycutanrencyrioB.@opmynbiciaoxenus. CUHYC,KO
CHUHYC UTAHT€HCABONHOrOyria.@opMyJbIIBOMHOrOyTJIa.
IIpakTnueckoe 3ansaTHe 19. CHYC, KOCUHYC U TaHT'€HCIIOJIOBUHHOTOYTJIA.
®opmynbinipuBeaeHua. CyMManpazHOCTbCUHYCOB. CyMManpa3HOCTbKOCUHYCOB.
1)3)6) OK 1-5 Tema6.Tpuronomerpuyeckrue ypaBHeHUs1 1 HEPaBeHCTBA - 12 2 YcrHbii
20) 21) IIpakTnueckoesansTue2(.lpocreilmmerpuronoMeTpuyecKueypaBHEHUACOSX=a. ApKKOCH OIIpoC.
32) 33) HYC 4ymucia. PereHrneypaBHEeHUMBHIA: COSX=a. Pemenne
paKkTU4
€CKHX
IIpakTuyeckoe 3ansaTue 21. [Ipocreiimme TpUroHoMeTpUYECKre ypaBHEHUS SINX = 3ajau.
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Homep Buanl yueoHoii padoThl Dopmbr
NPEeAMETHOT O TEKyLIero
pe3yabTaTa/Koabl Pabora KOHTPOJIsI
KOMIIeTEeHIIM i, BOB3aMMO/I€HCTBUH (HauMeHOB
(dopMupoBaHuI0 cnpenofaBaTenem* Camoctost | ;uyeoneno
KOTOPBIX TeJbHast YHOIO
cm;JcI(;i;[c::TyeT HaumenoBaHue pa3jaeiioB, TeM TpaxTuaec paﬁocTa,qa Jpore)
HpOrpaNMEL Conep:xaHue y4eOHOIro MaTepuasa JlIl:le“"s 3aﬂﬂ'::fl/yp0
K,9ac
1)2)4) OK 1-5 Tema7.TpuronomerpuyeckuePyHKIUU - 8 2 Y CTHBIH
5) 20) IIpakTnueckoesansaTne26.0061acThONpPEACTEHUIUMHOKECTBO3HAUCHUUTPUTOHOMETPUYEC orpoc.
22) 32) Kkux QyHKIUI. YeTHOCTh, HEYETHOCTD, IEPUOUIHOCTHTPUTOHOMETPUUECKIX (PYHKIIUH. Pemenue
33) HpaKTH4
€CKUX
3ajad.
IIpakTuyeckoe 3ansaTue 27. CpoiicTBa (QyHKIMU y=COSX U €€ rpaduk.
CaoiictBadyrkiuny=sinxueerpaduk.CpoiicrBadynkiuny=tgxueerpadpux.O0pat
HBIETPUTOHOMETPUUECKUEPYHKITUH.
HUTOI'O 3a 1cemectp - 66 6
2 cemecTp
1)2)4) |OK 1-5 Paszgenl. Anrebpa u Hayajia aHAIN3a(IIPOI0JIKEHHE) - 10 2 VerHbli
22) Tema 8. [IpousBoanas ormpoc.
24) IpakTuyeckoe 3ansaTue 28. [Ipoussoanas. [IpousBoanas creneHHou Tectupo
32) ¢byuxun.lIpaBunaaudpepenmpoBanus. BaHUE.
33) Perrenne
MPaKTHY
IpakTuyeckoe 3ansaTue 29. [IpousBogHbIC F71€MEHTAPHBIX (QYHKITAN. CCKTX
[TpousBonnascinoxHopyHKIMU. [Ipon3BoHAS BTOPOTO MOPSIKA U €€ 3a7ad.
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Homep Bunpl yueoHoli padoThI DopmbI
NPEeAMETHOT O TEKYyLIEro
pe3yabTaTa/Koabl Padora Kon%’rpo.]m
KOMIIETEH U, BOB3aNMO/IeliCTBHH CaMocTosT | (HAaHMeHOB
¢opmupoBanuio crpenojaaBartejemM* eJbHas aHue
KOTOPbIX paﬁoTa,qac OLICHOYHOI
cnocodcTByer HaunmeHnoBaHue pa3jeiioB, TeM MpakTuuec 0 cpeacTBa)
o Conepsxanne y4eGHOro MaTepualia Jlexcu, Kue
porp qac 3aHATUS/YPO
K,49ac
IIpakTuyeckoesansaTue3().I ecomeTprueCKUICMBICITIPON3BOTHOM.
Tema9.llpuMeHeHUENTPOU3BOIHOMKHCCIET0BAHUIOPYHKIM A - 14 2 Pemenue
1)4) OK 1-5 | IIpakruuyeckoesansTue31.Bo3pacrannenyObBanredyHKIIMU IIPAKTHY
22) 24) €CKHX
32) 33) 3ajau.

IIpakTnuyeckoe3ansaTue32. OKCTPEMyMbIPYHKIIUU

IIpakTnyeckoe 3anaTue 33. [IpumeHeHne MPOU3BOIHON K IIOCTPOEHUIO
rpadUKOBQYHKIINHU.

IIpakTnyeckoe3ansituel4.HaubompieenHanMeHblIee3HAUCHUSA(DYHKIIUU

IIpakTnueckoesansituelS.BoimykiocterpapukadyHKINN, TOUKUATIEpETHOA.

IpakTuyeckoe3ansaTne36.1101roToBKaKKOHTPOIBHOWPAOOTE
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Homep Bupael yuaeoHo# padoThl ®opmbiTe
NPeIMEeTHOr 0 PaGora KyLIero
pesyabTarta/Kombi . KOHTPOJISA
KOMIIeTeHIHI, AU SRLGIR IS T CamocroaT | (HAHUMEHO
dhopmMupoBaHuio cnpenoaaBarejiem* eJIbHas BaHHeole
KOTOPBIX pabora,uac HOYHOI0
cnocoeTByeT HanmeHoBaHue pasjieioB, TeM MpakTHuec )
JIEMeHT Conep:xaHue y4eOHOIro MaTepuasa Jexnun, KHe
NPOrpaMMbI yac 3aHATH/YPO
K,4aC
1)2)4) (OK 1-5 TemalO.IlepBooGpa3nasn - 14 2 Y cTHBIH
22) 24) o OIpoc.
32) IIpakTuyeckoe 3ansatue 1. [lepsoodOpaznas. [lnomans KpUBOIMHEHON Tpanenuu TecTbo
33) HMUHTErpal. BBIYMCIIeHMEeNHTErpasos. . ep
= BaHHE.
IIpakTnyeckoesansiTue2.BerunciennennTerpaion. BeruncieHuennomaaeicnoMounibo Pewmere
WHTETPAJIOB.
v MpaKTU4
IpakTuyeckoesanaTueld.l [pumeHeHUENTPOU3BOAHOMUUHTET PATAKPEILIEHUIOITPAKTUYECK CCKIX
nx3azad
TemallK 3az1ad.
1) OK 1-5 emall. KommiekcHbie yucia - 6 2
2)5)
32) 33) IIpakTnyeckoesansiTue 4. KoMriekcHOe YUCII0, CONPSKEHHBIE KOMIIEKCHBIE YUCIA,
MOJ1yJIb U @pTyMEHT KOMIUIEKCHOTO YHclia, (popMa 3alIMCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpPHYECKasl U anredpanyeckas)
IpakTuyeckoe3ansaTue 5. ApudpmeTnieckue AEHCTBUSA ¢ KOMIUIEKCHBIMUA YUCITaAMHU;
1)16) [OK 1-5 MIPUMEPBI UCIOJIb30BAHNUS KOMIUIEKCHBIX YUCET - 6 2
17) 32) Temal2.Muo:xectBa. I'pagnl
33)
IIpakTHyeckoe3ansaTue 6. MHOXECTBO, MOJIMHOXKECTBO, ONIEpPAIIUU HAJ MHOKECTBAMM.
IIpakTuyeckoesansTue /.I'pad, cBA3HBIN rpad, 1epeBo, MUK, rpad Ha INIOCKOCTH
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Homep Buas! yue6H0i paGoThI DopmeITeR
NpeaAMETHOT0 yuiero
PaGora
pesyabTarta/Kombi . KoHTpoIsI(
K()Mne'reﬂu“ﬁ’ BOB3aMMOACUCTBUH (TR CT T HAaUMEHOBAa
(opmupoBanmio cipenoiaBarenemM* enbnaspap | MMCOUCHOY
HOro
KOTOPbLIX oTa,yac
crocoBeTByeT HaumenoBaHue pa3jaeiioB, TeM IpakTHuec Cpe/cTBa)
IeMeHT Conep:xanue yueOHOIro Marepuasa Jexumn, Kue
NPOrpaMMbI yac 3aHATH/YPO
K,4aC
1) 8) | OK1-5 Temal3.)1eMeHTBIKOMOMHATOPUKH - 8 2 YcTHbIR
16) IpakTuyeckoezansTued.[IpaBunonpoussenenus. I lepectanoBku. Pazmenenus onpoc.
18) 9 . Perrenue
32) IMpakTnyeckoesansaTued.Coueranusuux cpoiicta. bunomHproToHa. MpaKTHY
33) €CKHX
3a/ay.
Temal4.dnemeHTbITeOpUNBeposATHOCTeH. CTaTHCTHKA - 10 2 Pemenue
I?g 1265) OK'1-5 IIpakTunyeckoe 3ansaTue 10. CoOpiTus. KomOuHanus coObITHIA. MpaKkTU4
5 6; 27; [IpotuBononoxxuoecoobiTHE. BeposTHOCTH coObITHS. Cll0KEHNE BEPOATHOCTEN €CKHX
32) 33) IpakTnyeckoesansTuell.HezaBucumpiecoObITHsI. Y MHOKEHHEBEPOSITHOCTEHCTaTHCTHYE Zanaq.
OMAaIlIHHUuEC
CKasIBEPOATHOCTh VHIMBHTya
. JIbHBIE
IIpakTnyeckoesansituel?.CnyuaiinpieBennuuHbl. Perennesagaunoreme sazaHus
«CTaTuctuka
HUTOI'O 3a 2 cemecTp - 68 14
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Homep Buas! yue6H0i paGoThI DopmeITeR
NpeaAMETHOT0 yuiero
PaGora
pesyabTaTa/Koxbi ) KOHTpOIsi(
K()Mne'reﬂu“ﬁ’ BOB3aMMOACUCTBUH (TR CT T HAaUMEHOBAa
(opmupoBanmio cipenoiaBarenemM* e/IbHAs HHEoUEeH0
KOTOPBIX paboTa,yac Horo
crocoBeTByeT HaumenoBaHue pa3jaeiioB, TeM IpakTHuec Cpe/cTBa)
dJIeMeHT Conep:xaHue y4eOHOIro MaTepuasa Jexnun, KHe
NPOrpaMMbI yac 3aHATH/YPO
K,4aC
3 cemecTp
Pa3nen2.I'eomerpust
1)2)12) | OK 1-5 Temal5.BBenenueBcrepeomerpuio.llapaiiesbHOCTLIPAMBIXHILIOCKOCTEM - 20 - YcTHbIi
14) 15) IIpakTuyeckoe 3ausaTue 9. [Ipeamer crepeoMeTpun. AKCMOMBI CTEPEOMETPUH. Ompoc.
28) 29) HexoTtopsie ciieacTBHs U3 aKCHOM Pemenue
30) 32) PaKTHY
33) IpakTnueckoezansituel 0.[lapamiensHpIENIPIMBIEBIPOCTPAHCTBE CCKUX
3ajad.

IIpakTnueckoesansituel 1.[1apamiensHOCTHIPAMOMUIIIOCKOCTH

IIpakTnueckoesansTuel 2. CkpenuBaroniyecsnpsMple. Y TIIbICCOHANPABIEHHBIMUCTOPOHA
MU.YTOJ MEXY MPSIMBIMH.

IIpakTnueckoesanstuel 3.I1apamuiensHocThnockocTell. CBOMCTBaNapaIeIbHbIX
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Homep
NpeIMeTHOIro

pesyabTarta/Kombi
KOMIIeTeHIMA,
¢opMupoBaHuI0
KOTOPBIX
cIoco0CTByeT
3JIeMEeHT
MPOrpamMMbI

1) 9)
13)
12)
14)
15)
28)
29)
30)
32)
33)

OK 1-5

Buanl yueoHoii padoThl @opmbITeK
yliero
Pabora KOHTP0J1s1(
BOB3al/IMOJIel7[CTBI/II/I HaAauMMEHOBA
crnpenogaBareaeM* L0 O]
p CamocTosT O
HaumeHnoBaHHe pa3/ie/ioB, TeM Ctbiast
pa3i 2 IIpakTnye | paGora,4ac cpecTBa)
Conep:xaHue y4eOHOIro MaTepuasa Jleknun FRIE
,4ac 3aHATUA/Yp
oK,uac
IIJIOCKOCTEM.
IpakTuyeckoesansaTueld4. Terparap.
IIpakTnueckoesansTuel S.I1apamenenunen.
IIpakTnyeckoesansituel 6.3a1auHANIOCTPOCHUECEUEHUI.
IIpakTuyeckoe3ansaTuel 7.CpoiicTBanapamienenunea.
Temal6.IleprneHAUKYISAPHOCTHIPAMBIXHIJIOCKOCTEH - 32 2 YcTHbIN
orpoc.
IIpakTnueckoesansTuel 8.IlepreH TMKyIIpHBIETIPIMBIEBIIPOCTPAHCTBE.
Pemenue
IIpakTnyeckoesansTuel 9.l lpusHaknepnes IMKyIIpHOCTUIIPSAMONUIIIIOCKOCTH. TIpaKTHY
IMpakTnyeckoezansitue2(.TeopeMaonpsMOil, IepIeH IUK YIS PHORKILIOCKOCTH. CCKIX
3az1ad.

IIpakTuyeckoe3anaTue2l. PaccrosiHue OT TOUKH 10 TNIOCKOCTU. TeopeMa o Tpex
MEepIeHANKYISpax.

IpakTHyeckoe3anaTHE22. YOI MEXAYNPIMONHU MJIOCKOCTHIO

IpakTuyeckoe3anaTue23. Pemenue 3anau

IpakTuyeckoe 3ansiTue24./[ByrpaHHbITyroJ

IIpakTHyeckoe3anaTue2S.[IpusHakepneH IMKyISIPHOCTUIBYXILIOCKOCTEH.
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Homep Bujibl y4edHoi padoTh @opmbITeK
€ro
NMpeAMETHOr 0 PaGora KOY:TI o
pesyabTaTa/Koxbi ) p
KOMl'leTeHHﬂﬁ, BOB3AaUMOACUCTBUHU CaMoCTOSIT (HaﬂMel—lOB
(opmupoBanuio cnpenojgasareiem* elbHAas aHHEOUEHO
KOTOPbLIX paﬁoTa,qac RHOLO
crocobeTByeT HaumeHnoBaHue pa3aesios, TeM MpakTauec cpexcTBa)
JIEMeHT Conep:xaHue y4eOHOIro MaTepuasa Jexnun, KHe
NPOrpaMMbI yac 3aHATH/YPO
K,9ac
IIpakTnyeckoesansiTue26.lIpsimoyronbHbIinapaIeIenune
IpakTnyeckoe3dansiTue?. [lonsiTe MHOrOrpaHHUKA
IIpakTnueckoesansaTue28.Ilpusma.llnomaasnoBepXHOCTUIIPU3MBI
IIpakTnueckoesansaTue29. [upamuaa
IIpakTnyeckoesansTued(.[IpasmibHasnupamuna.Pemennesanay.
IIpakTnueckoesansTuell.VYceuennasnupamuaa.lnomaapnoBepxHocTnyceueHHONUPaM
Wb
IIpakTnueckoe 3ansaTue 32. Cummerpus B npoctpancTse. [loHATHE TPaBUIIBHOTO
MHOT'OTpaHHHKA.

1) OK 1-5 Temal/. BekTOpBI B IPOCTPAHCTBE - 6 2 VYcTHbIi
2) 13) IIpakTnueckoe 3anaTue 33. Ilonstue BekTopa B mpoctpaHcTBe CloXKEeHHE U orpoc.
14) 15) BBIYMTAHUEBEKTOPOB. Y MHOKEHUEBEKTOpaHauucio.l [onsaTnekoMmnananapHbsIXBEKTOpoB.Pa Pemenue
28) 29) 3710’KEHHEBEKTOPATIOTPEMHEKOMITTIAHAPHBIMBEKTOPAM. MPaKTHY
30) 31) €CKUX
32) 33) 3ajad.
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Homep Bubl yueoHoii padoThI Dopmbl
TEKyLIero
NMpeAMETHOr 0 PaGora KOH); e
pesyabTaTa/Koxbi ) p
KOMl'leTeHHﬂﬁ, BOB3aMMOACUCTBUH CaMoCTOSIT (HaﬂMel—lOB
dopmupoBanmio cnpenojasarenem* erbuag | AMMeOuCHO
KOTOPbLIX paﬁoTa,qac RHOLO
CrocoBCTBYeT HaumenoBaHue pa3jaeiioB, TeM TMpakriyec cpejcTBa)
IeMeHT Conep:xanue yueOHOIro Marepuasa Jexumn, Kue
NPOrpaMMbI yac 3aHATH/YPO
K,4aC
IIpakTuyeckoe 3ausitue 34. Ilpocreiimme 3amauyd B KoOpAWHATaX. YTOI MEXIY
BekTopamu. CKaJspHOE NpPOU3BEJIeHUE BEKTOpPOB. (OCHOBHBIE CBOICTBA CKaJISPHOTO
Mpou3BeieHUs. Brluucienue yrioB Mex1y IpsIMbIMU U INIOCKOCTSIMHU
Temal8.Lluamuap, KOHyC, ap - 10 2 YcTHbIN
1)10) OK 1-5 | IlpakTnuyeckoe3ansiTue3S.[lonstuennnuuapa.llnomanbnoBepXHOCTUIIMIIUHIPA O1poc.
11) Perienune
12) 14) MPaKTHY
15) 28) IIpakTnyeckoesansaTued6.llonsruekonyca.llnomanbnoBepXHOCTH KOHYCA. Y CEYEHHBIN €CKHUX
29) 30) KoHyc. [omans MoBEpXHOCTH YCEUEHHOTO KOHYCA. 3ajJ1au4.
32) 33)
IpakTuyeckoe 3ansatue 37. [lonstue cheprl. YpaBuenue chepsl.
BiaumHoepacnonoxeHnecepbin MI0CKOCTH.
IpakTunueckoezansTued8.llonstue mapa. [Inomans chepsl u mapa. Penenue 3anad.
Temal9.00bémbI Te - 10 2




Buapl yueoHol padoThl

DopMbI

Hovep
NPEAMETHOI0 BOB3aNMOJIECTBHA Camocrosir | (HAMMEHOB
pe3yJ11>TaTa/Kim|.1 OO O LA aHMEOIEeHO
KOMIICTCHIIMM, paﬁoTa,qac YHOI' 0
¢0p122111;;§?;mm HaumenoBaHue pa3jiesioB, TeM IpakTHyec cpencTBa)
enocofemnyen Conepxanue yueOHOro MarepuaJia Jlexuun, KHe
> EMEHT 4ac 3aHATH/YPO
NPOrpamMMmbl K,uac
1)12) |OK 1-5, | IIpakrnyeckoe3zansTne39.00beM npsmoi npu3Mbl. O0beM HAKIIOHHOMN TPH3MBI. Pemenue
14) MK 1.1. MPaKTHY
15) €CKHX
28) IMpakTuyeckoezansaTue4(.Oovemumnnunpa. OObeMITMPaMUIbI 3ajad.
29)
30)
31) IIpakTnuyeckoesansitue41.00pem konyca. O6beM mapa. OObEM MIapOBOrO CETMEHTA,
32) IIapOBOTO €JI0s ¥ apoBoro cektopa. Ilnomans cepsl.
IpakTuyeckoe3ansaTue42.lpodeccuoHaTLHO-0PHEHTHPOBAHHbIE MPAKTHYECKHE 3aaHHUS.
Pa3paboTka 3TUKETKM MPOIYKTa C UCIIOIb30BAHUEM T€OMETPHUCCKHUX QUTYP.
HUTOI'O 3a 3 cemecTp 78 8
BCET'O - 212 28

*TIpumedanue:-/-COOTBETCTBEHHO TSt OYHOM (GOPMBI 00y ICHHUS




4. CACTEMA OIIEHKHU PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJMETA

OcBoeHue y4yeOHOro mpeAMETa COMNPOBOXKIACTCA TEKYIUUM KOHTPOJIEM YCIEBA€MOCTH U
IIPOMEXYTOUHOH arTecTanueil 00yJarommxcs.

®opMbl M KPUTEPHH TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH
(TexHosIorMYecKkas kapTa aas cryreatoB OUHOU ®OPMbI OBYUEHMUSA)

@DopMbI TEKYILIET0 KOHTPOJISA KonuuectBo KonuuectBo Makc. BO3M.
KOHTPOJIBHBIX OayioB 3a 1 KOJI-BO 0aJjioB
TOYCK KOHTP.TOYKY
1 cemectp
Pemienue 3a1au Ha MpaKTUYECKUX 36 2 72
3aHATHIX
YcTHBIN onpoc 7 4 28
Hroro no 100 6aa10B
AUCHUILINHE
2 cemecTp
Pemenue 3amau Ha MpaKTHYECKUX 42 1 42
3aHATHAX
Jlomaniane WHIUBUAYyalIbHBIC 3aJaHUS 3 10 30
YcTHBIN ompoc 6 3 18
TecTtupoBaHue 2 5 10
Hroro nmo 100 6anoB
AMCHUILINHE
3 cemecTp
Pemenue 3amay Ha MPaKTHYECKUX 36 2 72
3aHATHAX
YcTHBIN onpoc 7 4 28
Hroro mo 100 6anmnoB
AUCHUILINHE

IlIxana oleHKH pe3yJbTATOB OCBOEHHS Y4eGHOr0 NpeaMeTa, chopMHUPOBAHHOCTH Pe3yIbTATOB

o0yueHust
®opma YcaoBus IITkanbl OLEHKH YPOBHS .
IIIkana oleHKH YPOBHS OCBOCHUSI Y4eOHOM
NPOBeJeHUSs JAOIyCKAa c¢(hOpMHPOBAHHOCTH T
NMPOMEKYTOYH pe3ya1bTaTOB 00y4YeHHS
OM aTTecTAIHH YpoBHeBas mkana 100 100 GanbHas 5-0annpHas mKana, HemudhepeHIt
OLICHKH OanpHast mikana, % i bepeHIpoBaHHas WpOBaHHAs
KOMIIETEHIIAM mkana, % oIeHKa/0amI OIIEHKA

KontponsHas JIOTIOPOTrOBBII HIDKeE 601 HIDKe 61 «HEYNOBIETBOPUTEIIBHO» | HE 3aUTEHO
pabora(mo /2
pe3ysibraTam
HAKOITUTCIIBHOTO
peNTHHra U B
dbopme MOPOTOBBII 61-85,9 61-69,9 «yIlOBJIETBOPHUTEIILHOY / 3aYTEHO
KOMITBIOTEPHOT'O LIOHyCKa}OTCﬂ 3
TECTHPOBAHHUS)

BCE CTYZICHTBI 70-85,9 «xoporio» / 4 334TEHO
Dx3aMeH (110
pe3ysbraTam
HAKOITUTCIIBHOTO
peifTnrra wm B MOBBIIICHHBII 86-100 86-100 «OTIUYHOY / 5 3a4TEHO
dhopme
KOMITBIOTEPHOT'O
TECTUPOBAHMSL)
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5. METOANYECKHE VYKA3AHUA I OBYYAIOIIUXCAIIO OCBOEHHIO
YYEBHOI'O IPEJIMETA

5.1. OO0mme MeToAUYeCKHMEe PEKOMEHJAIMN MO OCBOEHHMI0O Y4YeOHOrO mpeaMeTa,
o0pa3oBaTejibHbIE TEXHOJIOTHH

Y4eOHbIE TpeaMeT peau3yercsi IOCPEICTBOM IPOBEACHUS KOHTAKTHOM paboThl ¢
oOyyaromuMucs:  (BKJIIOYasi MPOBEIEHHE TEKYLIEro KOHTPOJI YCIIEBAEMOCTH) M IMPOMEXYTOUHOMH
aTTeCcTalluu.

KonrtakTHas paboTra MOKeT ObITh ayAMTOPHOW, BHEAYIAUTOPHOM, a TakKe IPOBOJUTHCSA B
ANEKTPOHHOU WHGPOPMAIMOHHO-00pa3oBarenbHOl cpene yHuBepcurera (manee - DUOC).B ciygae
IIPOBE/ICHUS YacTU KOHTAKTHOH paboTel nmo aucuuiuinHe B OMIOC (B COOTBETCTBUM C PACHUCAHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHBaJIeHTHA ayIUTOPHOM padoTe.

[IpenoaBanve NTUCLUILIMHBI BEJETCA C MPUMEHEHUEM CIIEAYIOLIMX BHJOB 00pa3oBaTeIbHbBIX
TEXHOJIOTHIA:

-0aJIIIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS,

- DJICKTPOHHOE OOyUYCHHE;

- pa300p KOHKPETHBIX CUTYAIUH.

Jis oleHKHW 3HAHWW, yMEHUWH, HAaBBIKOB M YPOBHA C(HOPMHUPOBAHHOCTH KOMIICTEHIIMU IIO
JIUCLUUIUIMHE TpUMEHseTcsl OalsIbHO-PEeHTHUHIOBass CUCTEMa KOHTPOJS M OLIEHKH YCIIEBa€MOCTH
CTYIEHTOB. B OCHOBY OalsIbHO-pEHTHMHIOBOM CHUCTEMBI IOJIOKEHBI HMPHUHLIMUIIBI, B COOTBETCTBHU C
KOTOpbIMH ()OPMUpPOBaHHE PpEHTHHIA CTyIEHTa OCYILECTBISETCS B XOJl€ TEKYLIEro KOHTPOJIS
ycrieBaeMocTi. MakcumalibHOE KoJmaecTBo 0aymioB B cemectpe — 100.

[To wrtoram Tekymeil ycreBaeMOCTH CTYIAEHTY MOXXET ObIThb BBICTABJICHA OLIGHKA I10
IIPOMEXYTOUYHOM aTTecTallud B COOTBETCTBUM 3a HaOpaHHbIMU 3a ceMmecTp Oamiamu.CryaeHTaM,
HaOpaBIIUM B XOJ€ TEKYIIEro KOHTPOIs ycmeBaeMocTd mo aucuuruimae ot 61 mo 100 GamnoB u
BBHIMIOJIHUBIINM BCE O0Os3aTEeNbHBIC BUABI 3aIUIAHWPOBAHHBIX YYEOHBIX 3aHSATHHA, IO PEHICHUIO
npenojiaBatenss 0e3 MPOXOXKIEHUS TMPOMEXYTOYHOM aTTeCTallud BBICTABISETCS OLEHKAa B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3yIbTaTOB OCBOCHHUS JUCIUIINHBL.

Pesynbrar 00y4eHusi cuuTaercs C(POPMHPOBAHHBLIM (NOBBIIICHHBI YPOBEHb), €CIIH
TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJHOCTBIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
HCYUEpIIbIBAIOIE, IOCIEA0BATEIbHO, YETKO U JIOTHUECKHM CTPOMHO H3/araeT y4eOHBIH Marepual,
cBOOOZHO CHpaBisieTcss C 3aJadyaMu, BONPOCAMHM U JPYTMMH BHJAMU 3aJaHUil, TpeOyrommx
IIPUMEHEHHsI 3HAHUM, UCIOJB3YET B OTBETE JONOJIHUTEIBHBIM MaTepual; BCe INPEAYCMOTPEHHBIE
paboueil y4eOHOM mporpamMmol 3aJaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYIEHT CIOCOOEH aHAJM3UPOBaTh IOJYYEHHBIE PE3YNbTaThbl; MPOSBISIET
CaMOCTOSITEJIbHOCTh MPU BBIOJHEHUH 33JaHHM, KaueCTBO MX BBIIOJHEHHUS OLIEHEHO YMCIOM OasioB
or 86 1o 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3YyIbTAaTOB
oOy4eHwus.

Pesynbrar o00y4deHust cumrTaercsi CcGOPMHPOBAHHBIM (IIOPOrOBBLIH YPOBEHb), €CIIH
TEOPETUYECKOE COJEp’KaHHUE Kypca OCBOCHO IOJHOCTHIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
MOCJIeI0BaTeNbHO, YETKO M JIOTMUECKH CTPOMHO u3Jaraer y4eOHBIH MaTepuall; CIpaBiseTcs C
3aJladyaMM, BOMpPOCAMM W JPYrUMH BHJIaMU 3aJaHuii, TpeOyloIluX NpUMEHEHHUs 3HaHWM; Bce
NpeIyCMOTpEeHHbIE pabouell yueOHOM mporpamMMoil 3afaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSIMH, CTYIEHT CHOCOOEH aHaJIM3UpOBaTh IOJyUYEHHBIE PE3YJIbTaThl;
MIPOSABIIIET CaMOCTOSITENIBHOCTh IPU BBINOJHEHMM 3aJaHUN, KadyeCTBO WX BBINOJHEHUS OLIEHEHO
gucioM 6amioB oT 61 1o 85,9, 4yTO COOTBETCTBYET MOPOTOBOMY YpPOBHIO CHOPMHUPOBAHHOCTU
pe3yabTaToOB 00ydeHUs.

PesyabTaT 00yueHusi cumrTaercsi Hec)OPMHMPOBAHHBIM, €CJIM CTYIEHT NPU BBINOJHEHUH
3aJJaHUil He JEMOHCTPUPYET 3HAHUI yuyeOHOro Marepuana, JOMYyCKaeT OMIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYyJHEHUSIMU BBINOJHIET 3a/JaHus, HE JAEMOHCTPUPYET HEOOXOJUMBIX YMEHUH,
Ka4yecTBO BBINIOJHEHHBIX 33/1aHUIl HE COOTBETCTBYET YCTAHOBJIIEHHBIM TpeOOBaHHIM, KadeCTBO HX
BBINOJIHEHUS OLIEHEHO YMCIIOM 0aioB HUXke 61, 4TO COOTBETCTBYET AOIOPOTrOBOMY YPOBHIO.
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5.2. MeTtoanyeckue yKa3aHusl M0 CAMOCTOATEIbHOM padoTe 00yUyauuxcsi

CamocrosaTenbHas paboTa oOecredyrMBaeT MOATOTOBKY OOy4aromierocss 3ao4yHoil (opMbl
Oo0y4eHHs K ayAUTOPHBIM 3aHATHSAM M MEPONPHUATHAM TEKYIEro KOHTPOJS M IMPOMEXKYTOYHOMH
aTTecTalluy 10 M3ydyaeMoil aucuuiuinHe. Pe3ynbTaTsl 3TOW MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTHU
00y4Jaromerocsi Ha 3aHSATHAX M B Ka4eCTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUM U APYrux (Gpopm
TEKYIIETr0 KOHTPOJIS.

[Ipy BBIMIOJIHEHUW 3aJaHWKA ISl CAMOCTOSTEIBHOM pabOThI PEKOMEHIyeTCs MpopaboTKa
MAaTepHaJIOB JICKIUNA MO Ka)KJI0H MPOUJACHHON TeMe, a TaKKEe U3yYEeHHUE PEKOMEHIYEMOM JIUTepaTyphl,
npenacraBieHHOM B Paznene 6.

B mpouecce camocTosTenbHOW pabOTHl MPU M3YYEHHHM JUCHUIUIMHBI CTYJIEHTBl MOTYT
UCIOJb30BaTh B CIEHUAIM3UPOBAHHBIX AYIUTOPHIX IJISI CAMOCTOSITENBHOW PabOThI KOMITBIOTEPHI,
o0ecreunBamIIeMy JIOCTYIl K HPOrpaMMHOMY OOECHEUEHHI0, HEOOXOIUMOMY [UISl H3ydeHUs
TMCLUUIUIMHBL, a TAKKE JIOCTYI Yepe3 WH(POPMAIIMOHHO-TEICKOMMYHUKALMOHHYIO ceTh «MHTepHET» K
ANEKTPOHHOU HH(pOpPMAIIMOHHO-00pa3oBarenbHON cpene yHuBepcuTeta (OMOC) u 31neKTpoHHOM
oubmmoreynoit cucreme (OBC), rme B AIEKTPOHHOM BHJE pacloiararoTcs y4deOHbIe M y4eOHO-
METOJIMYECKUE MaTEepPHAIIbl, KOTOPHIE MOTYT OBITh UCIOJIB30BAHBI ISl CAMOCTOSATEIBHONU PabOTHI IpU
M3YYEHUH TUCIUTUIMHEL.

Jns oOywarommuxcs 1o 3a04HOM (opMe OO0ydeHHUs caMOCTOsTeNbHAas pabdoTa SBIsSETCS
OCHOBHBIM BHJIOM y4€OHOH NEeSTETHHOCTH.
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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 JinTeparypa:

1. MaTtemartuka: anreOpa W Hayaja MaTeMaTHYECKOTO aHaju3a, reoMeTpus. AsreOpa M Havama
Marematnueckoro aHamm3a. 10-11 xmaccel. ba3oBelii u yriryOsieHHBIH ypoBeHb : ydeOHmk / 1. A.
Amumos, 0. M. Komsrun, M. B. TkaueBa [u ap.]. - 10-e usn., crep. - Jokyment read. - Mocksa :
[Ipoceemenue, 2022. - 464 c. - ITpu. - URL: https://znanium.com/catalog/document?id=421767 (nata
obpamenusi: 14.09.2023). - Pexxum nocryma: mo moamucke. - ISBN 978-5-09-099445-3. - Tekcr :
JJIEKTPOHHBIN.

2. apeirun, U. ®@. I'eomerpus. 10-11 kimaccel. ba3oBsliii ypoBeHs : yueOHuk / M. @. llapeirus. - 8-
us3n., crep. - Jokyment read. - MockBa : IlpocBemenue, 2022. - 240 c. - Ilpmn. - URL:
https://znanium.com/catalog/document?id=421784 (nara obpamenus: 14.09.2023). - Pexxum gocrymna:
no moxnucke. - ISBN 978-5-09-099457-6. - TekcT : 2IeKTPOHHBIH.

JlonoTHUTeILHAS JTUTEpaTypa:

3. bpoxckuit, 5. C. TekcToBble 3aauu : TOCOOME IS IOTL. OOYYEHHUS] MAaTeMaTHKE 00yUYarOIIUXCsl
10 xn. / 5. C. Bpoackwuii, A. JI. TlanoB ; [Jonem.Han. yH-T. - Joneuk :/lorHY, 2023. - 62 ¢. - URL:
https://reader.lanbook.com/book/380180#1 (mara obOpamenus: 17.01.2024). — Pexum gocrtyma: 1o
MOANMUCKE. - TeKCT : JIIEKTPOHHBIN.

4. bponckuii, . C. OyHKIUUM U UX CBOMCTBAa : mocoOue uig AOM. OOy4YeHHs] MaTeMaTHKe
obyuatomuxcst 10 ki1 / 5. C. bponckwii, A. JI. [1anos ; onem.Hatn. yH-T. - Jonenk :JloaHY, 2023. -
92 c. - URL: https://reader.lanbook.com/book/380186#2 (nara oOpamenus: 17.01.2024). — Pexum
JOCTYTIA: 10 TIOJITUCKE. - TEKCT : 3JIEKTPOHHBIH.

5. HanasH, A. A.MaremaTuka : yue0.mis cpen. npod. obpazoBanus / A. A. [anasn. - 3-e uzf.,
uctp. u jom. - Jlokyment read. - Mocksa : UH®OPA-M, 2023. - 544 c. : un. - (IIpodeccuonanbuoe
obpaszoBanue). - [Ipun. - URL: https://znanium.ru/read?id=418454 (nara obpamenwus: 27.12.2023). -
Pexxum noctyna: st aBTopus. monb3oBareneid. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBIHA.

6. Hanmasu, A. A.COopHHK 3aia4d MO MaTeMaTHKe : yded.mocoOue ISl CTYACHTOB cpei. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e uzn. - lokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonansHoe oOpazoBanue). - URL: https://znanium.com/read?1d=398658 (mara
obpamenus: 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 : 2IEKTPOHHBIH.

6.2. IIpogeccuonajbubie 0a3bl AAHHBIX, HH(POPMALHOHHO-CNPABOYHbIE CHCTEMBI,
HHTEePHeT-pecypchl

1. Allmath.ru : Bcs wmarematuka B ogHoM Mecre :  canr. — URL:
http://www.allmath.ru/ (nara oopamienus 03.12.2023). - TekcT: 2JIEKTPOHHBIH.
2. eLIBRARY.RU : Hayunas snextpoHHas Oubnuoreka : caidT. — Mocksa, 2000 - .

- URL: https://elibrary.ru (mata oOpamenus: 03.12.2023). — Pexxum gocTymna: sl 3aperUCTPHP.
MoJIb30BaTese. — TEeKCT: JEKTPOHHBIN.

3. Math-Net.Ru : caiitr / Maremarnueckuii mHCTHTYT M. B. A. CrexinoBa PAH,
2020. — URL : http://www.mathnet.ru/ (mara obpamienus 03.12.2023). - TeKCT: 3JEKTPOHHBIIA.

4. Koncynprantllmoc : cmpaBouHas mnpaBoBas cuctema : caiitr / 3A0
«Koncynprantllmroc». — Mocksa, 1992 - . - URL: http://www.consultant.ru (mara oOpamienus
03.12.2023). - TeKcT : 31eKTPOHHBIH.

S. OnekTpoHHass OubnuoreyHas cuctema I[loBOMKCKOro TrocynapCTBEHHOIO

yHuBepcuteta cepsuca : caiit / ®I'BOY BO «IIBI'YC». — Tomesarru, 2010 - . - URL.
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http://elib.tolgas.ru (mata oopamenus 03.12.2023). - Pexum goctyna: ajis aBTOpU3. MOJIb30BaTEIICH. -
TeKCT : 2JIEeKTPOHHBIN.

6. DNeKTpOHHO-OMOAMOTeYHast cucteMa  Znanium.com : caidr / OOO
"SHAHUYM". — Mocksa, 2011 - . - URL: https://znanium.com/ (gara obpamenus 03.12.2023). -
Pexxum noctyma: aist aBTOpu3. NOJIb30BaTeNEh. - TEKCT : AIEKTPOHHBIN.

7.  DnextpoHHO-OMOMMoTeuHas cuctema Jlanp : caiit / OOO "OBbC JIAHbB". - Mockaa,

2011 - . - URL: https://e.lanbook.com/ (mara obparienus 03.12.2023). - Pexxum goctyna: st aBTOpH3.
MoJb30BaTesen. - TEeKCT : 2JIEKTPOHHBIN.

6.3. [IporpaMmMHoOe oGecniedeHue

Nudopmanmonnoe obecreueHneydeOHOTONporecca Mo JUCHHUIUIMHE OCYIIECTBISICTCS  C
MCIOJIb30BaHUEMCIICTYIOIIIETOPOTPAMMHOT000€CTICUCHHS (TMIIEH3MOHHOTO u CBOOOJIHO
pacIpocTpaHsIeMoro), B TOM YHCIIE€ OTEUYECTBEHHOTO MPOU3BO/ICTBA!

Ne HaumeHoBaHHe YcaoBus gocryna
n/n
1 MicrosoftWindows 13 BHYTPEHHEH CeTH YHUBEpCHUTETa (JIMIICH3NOHHEIA JOTOBOP)
2 MicrosoftOffice W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3HOHHBIN IOTOBOP)
3 KoncynpsrantlLimtoc Y3 BHYTPEHHEH CeTH YHUBEpCcUTETA (JTUIIEH3UOHHBIN 10TOBOD)
4 CJ10 MOODLE u3 000 TOYKH, B KOTOPOIl HMeeTcst AOCTyH K ceTu VIHTepHeT
(JIMTICH3MOHHEIH JOTOBOP)

7. OIMICAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO YYEBHOMY IIPE/JIMETY

CrienuanpHble TTOMELICHUS NPEACTABISIIOT COO0OW y4eOHBIE ayAUTOPHH Ui TPOBEICHHS
3aHATUI BCEX BHJIOB, IPEIYCMOTPEHHBIX 00pa30BaTeIbHOM MPOrpaMMOii, B TOM UYHUCIIE€ I'PYIIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJS M TPOMEKYTOUYHOW AaTTeCTallud, a TaKKe
MOMEIIEHUsI JJIsl  CaMOCTOATENbHOM  paldoThl, MacTepckue U JabopaTOpHM, OCHAIllEHHbIE
000pyJIOBaHUEM, TEXHHYECKHMMH CpEACTBaMH OOYYEeHHST W MaTepHajaMd, YYHUTHIBAIOIIUMHU
TpeOOBaHUS MEXTYHAPOIHBIX CTAHIAPTOB.

IIpakTuyeckue 3anaTHsA. [ npoBeNeHUS NPAKTUYECKUX 3aHATUN HCHOJB3YyeTcsl ydeOHas
ayJAUTOpUs, YKOMIUJIEKTOBAaHHBINH MEOEbI0 U TEXHUUECKUMH CPEICTBAMU OOYUEHUS, CIIY)KaIlllUMU IS
npeAcTaBieHus: y4eOHoUW wuHpopManuu (NMEPeHOCHONH Ha0Op JIEMOHCTPAIIMOHHOTO OOOPYIOBaHUS
(mpoekTop, 3KpaH, /HOYTOYK).

IIpome:xxyTounast arrecraums. /J[ng mnpoBeneHus NPOMEKYTOYHOM arTeCTallUd IO
JUCLUIUIMHE HUCHOJb3YIOTCS KOMIBIOTEPHBIE KJIACChl, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHMKOH C
BO3MOKHOCTBIO TOJAKIIOYEHHsT K ceTn MHTepHeT M o0ecredeHneM J0CTyna B DJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYI0  CpeAy  yHHUBEpPCUTeTa  W/MIM  y4yeOHble  ayJIUTOPHH,
YKOMITJIEKTOBaHHBIE MEOEITBI0 U TEXHHYECKIUMH CPEJICTBAMU O0yUYCHHSI.

CamocrositeibHasi padora. IloMemeHuss Uit CaMOCTOATENBbHOM pabOThl  OCHAIICHBI
KOMITBIOTEPHOH TEXHHKOH C BO3MOXHOCTBIO TOJKIIOYECHHS K ceTH «HTepHeT» W IOCTyrmoM K
AJIEKTPOHHON  MH(OpPMAIIMOHHO-00pa3oBaTeNbHONM  cpene  yHHMBepcurera. Jlns — opraHu3anuu
CaMOCTOATEIbHON PabOThl 00yUYaIOIIHUXCS UCTIOTB3YIOTCS:

- KOMITbIOTEPHBIE KJIACChl YHUBEPCUTETA;
- OumbOmmoreka (Memuasai), UMEIOMas MecTa Jisl O0ydJaroIuXcs, OCHAIICHHBICE KOMITBIOTEpaAMH C
JOCTYIOM K 0a3aM JaHHBIX U ceTH MHTepHeT.

DIeKTPOHHASA uHGOPMALMOHHO-00pa3oBaTeJbHAs cpena YHUBepCHUTETA
(AU OC).Kaxp1iiobydaronmiicssBTe4eHUEeBCEr0neproaao0yueHns100eCIeYeHUH IUBH 1y aJTbHBIMHEOT P
AHUYEHHBIM JIOCTYIIOM K DJIEKTPOHHOM HH(pOpMalmOHHO-00pa30BaTeNbHON Cpele YHUBEpCHUTETa
(QUOC) http://sdo.tolgas.ru/ u3 m11000if TOUKH, B KOTOPOM HMMEETCs JOCTYN K HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH "MHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.
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8. OCOBEHHOCTHU  OPTAHM3AILIMHU OBYYEHUA  JIA  JIMUI] C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

[Ipu HeoOxomumocTu paboyasi mporpaMMa MOXKET ObITh aJanTHpoBaHa g oOecreueHus
00pa30BaTEeNBLHOTO MPOIECCa MHBAIHU/IOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbS, B TOM
qyclie A AUCTAaHIUMOHHOTO o0yuyeHus. [lns storo TpeOyercs 3asBlieHHE CTYACHTa (€ro 3aKOHHOIO
MpEeACTaBUTENS) U 3aKIIFOUEHHUE TICUXO0JIOro-MeuKo-tieaarornueckoit komuccuu (IIMIIK).

K npenmMeTrHbIM pe3ysibTaTaM OCBOEHUS JUCUUIIIMHBI JOTIOJHUTEIBHO OTHOCSTCS:

1) st cnenbix, CTa0OBUASIINX 00YIAFOIIIUXCS:

- chopMHPOBAHHOCTH HABBIKOB MMHChMa Ha OpailieBCKOW MeYaTHON MallIuHKE;

2) A7 TIIyXUX, CIa00CBIIAIINX, TO3THOOTTIOXIINX 00yJatOMIUXCs:

- ¢()OpMUPOBAHHOCTh U Pa3BUTHE OCHOBHBIX BUIOB PEUEBOM JEATEIHHOCTH OOYYaIOIIUXCS -
CIIyXO3PHUTEIIbHOIO  BOCHpUSTHS  (C  HMCIOJIb30BAaHMEM  CIYyXOBBIX  anmaparoB ©  (WJIN)
KOXJICAPHBIXUMILUIAHTOB), TOBOPEHUSI, UYTEHUS, TINCbMA;

3) i 00y4aIONIMXCS C PACCTPOUCTBAMU ayTUCTUYECKOTO CIIEKTPA:

-OBJIa/ICHUE OCHOBHBIMHM CTHJIMCTUYECKUMHU pecypcaMu JIeKCUKHM U (Hpa3eosioTuu S3bIKa,
OCHOBHBIMM HOPMaMH JIMTEPATYpPHOTO SI3bIKa, HOPMaMU PEYEBOTO ITHUKETA; MPHUOOPETECHUE OMbITA UX
WCIIOJIb30BAaHUS B PEYEBOM U AJIbTEPHATUBHOM KOMMYHUKATHUBHOM NMpPAKTUKE NMPHU CO3JAHUU YCTHBIX,
MUCbMEHHBIX, aJlbTEPHATUBHBIX BBICKAa3bIBAHUH; CTPEMJICHUE K BO3MOXXHOCTU BBIPA3UTh COOCTBEHHBIE
MBICITH ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MO3UIIHIO.

B cimydae HeoOXxonuMocCTH, 00y4JaIOMIMMCSl U3 YMCIIA JIUI C OTPAaHHYEHHBIMA BO3MOYKHOCTSIMU
310poBbsl (1O 3asiBIIEHHIO OOywarolierocs) a JUisi HHBIKWAOB TaKKe B COOTBETCTBUHM C
MHIUBUAYAJIBHON IPOrpaMMON peabuIuTalui UHBAJIMA, MOTYT IIpeiaraTtbCs Ciae1yrole BapuaHThl
BOCIIPUATHS y4eOHOH MH(OpMaIK ¢ yUeTOM UX MHIUBHIYyalIbHbBIX ICUXOPHU3NUECKUX 0COOEHHOCTEH,
B TOM YHUCJIC C IPUMCHCHHUEM JJICKTPOHHOT'O O6y‘-IeHI/I$I U JUCTAaHIIMOHHBIX TEXHOJIOTHIA:

- JUIA JIML C HapyLICHUsMU 3pEHUs: B IeyaTHOH (opme yBenuyeHHbIM pudTOoM; B dopme
AJIEKTPOHHOTO JTIOKYMEHTa; B (hopme ayauodaiina (mepeBoa yaeOHbIX MaTepHajoB B ayauodopmar); B
nedyaTHoH Qopme Ha s3blke bpailng; WHIAMBUAYallbHBIE KOHCYJIbTAllUM C TPUBJIECYEHUEM
TI/I(l)HOCypI[OHCpeBOJI‘II/IKa; WHAUBUAYAJIBHBIC 3a1aHUA U KOHCYJIbTalluH.

- S JUI C HapyLIEHUsIMU cllyxa: B Me4yaTHOH ¢opme; B ¢opMe 3IIEKTPOHHOIO JIOKYMEHTA;
BUACOMATCpHAIbI C Cy6TI/ITpaMI/I; WHIWBUAYAJIbHBIC KOHCYJIbTalluU C IMPHUBJICYCHHUEM
CYpAONEPEBOJUNKA; MHINBHyaJIbHBIE 3aJaHUS U KOHCYJIbTALlUU.

- JUIA JIMIl C HapyLIEHUSIMH ONOPHO-IBUIATEIbHOrO ammapara: B reyaTHOM Qopme; B (opme
3JIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; MHIUBUAYaIbHBIE 3a1aHUS U KOHCYJIbTAIMH.
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9. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

TeOpeTI/I‘IeCKI/Iﬁ MaTepHrall Uu3y4acTCia Ha MPAKTUUYCCKHUX 3aHATHUAX. CTy,Z[CHTaM npeaiararoTcs
MPAKTUYCCKUC 3aJdaun JId pa6OTbI Ha 3aHATHUAX B ayAUuTOPUHU, U AOMAIIHUC HHAWBUAYAJIbHBIC
3aaHusA, KOTOPbIC paCpECaACICHEI 110 TEMaM.

TunoBble 321244 1O TeMe ((I[eﬁCTBHTeHBHLIe qucjaa»

1
7x-15 4x+3°

1.Haiinure KOpeHb ypaBHEHHUS

2. Haiinure xopeHp ypaBHeHuss \—/72+17X =X. Ecnu ypaBHeHHe uMmeeT 6Goiee OIHOTO KOpHS,

YKa)XKUTC MEHBIINN U3 HUX.

3.Haiiaure p(b) , €CIIN p(b)=(b+§]-(3b+%jnpnb¢0.

(o) b

4 HaiinuTe 3HaYCHUE BBIPAKCHUS T
5

Jm
5.HaiiauTe 3HaueHNE BRIpOKEHUS ———— nipu M = 125
42fm T ;m

25,355

6.HaiinuTe 3HaUCHNE BBIpA)KEHUS e

7.Pemure anrebpandeckue ypaBHenus 1 - 3.

X—6

1.272 4034

X—6
26-x2—6-x_4-x2+8-x_2-x2—6-x
o ox-=-1 X+2  x-3

3.(M.x—12).(8x_16-x—2]=0
X—4 X—2

5.3x2 —/3x=2=06.12x? -7 x+1=0
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Tunosbie 3agaun mo TeMe «CreneHHass PyHKIMS».

1

2xE 1

5

1. HaiimuTe 3HaUYeHHUE BHIDQKCHUS ) (\/22 )6

ynpux=9.

X2 =2
2. Pemute ypaBHeHI/ISI

a) (y*- )3—2 6) VX+12=X; B) ¥3—X-v1=3X=X45;1) X*+X+2Jx>+x =0,
x+y+«/x-y=7;

X-y=4,

3. Pemure cucreMy ypaBHEHHI {

4. OnpenenuTe 3Ha4eHust A , JUI KOTOPHIX TPpH X = 1 BBINOMHAETCS HEPABEHCTBO \/a— X 2 X

Tunosble 3axa4n no temam «Crenenu pyHkuus», «Jlorapupmudeckas GyHkuus»
| Berauciinre 3HaYeHuA BeIpakeHuii 1- 13.

o 120 (9-16™* +16")’ (4-3%+7-3%).57 24
. 2462 o (47 +am2) 3. (10-27°) 4 4-2°+4.22_g. 2"
1
oy Koy XX
5 37 6" g Y HXT XP ecpp X=9Y=49,

7Iog227 2Iogz3+logzg+7'°g7 |°912+2|091 Iogl4«/_ Iogf\/§+logf\/§

8 3 3 10.

Tunossle 3aga4yu no treMam «Iloka3zaresbHbie ypaBHeHHsA» U «JlorapudgmMunyeckue ypaBHeHH»
| . Pemmre mpocreiimue nmoka3aTensHbIe U Jorapudmuueckue ypasaenus 1 — 10.

1

ﬁ.

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

1

1. 2x=8.2 33 =93, 3% = 4. 10528 =05 2*=

I\Jll—‘

Il. Pemnre nokasarenbHble u orapudmudeckue ypasuenus 11 —20.

1.
1 ) x2 1 1 EX -5 —ax+2 _ 2 B
11. (5) 2=, 12 (?] . 13.497%7=7 14, log z(X* +35x)=4
15. |0g%(xz+x)=4 16. 16|0916(4X2_12X+9) =3|093(X2+2X+1).

Tunosele 3aga4n no teme «IlpeodpazoBanne TPUTOHOMETPHYECKUX BbIPasKEHH DY
|. Beraucmure 1 -10.

1. cosa, ecnu tga=—1% npu 450° < @ <540°.
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2. cosa;tga; ctga, ecnu Sina=-0,6 mpu cosa >0.

. 24 . .
3. sina; cosa; tgar , ecin ctga=—7 pu 630° < @ <720°.
4.45sin810° +3¢c0s720° — 3sin630° +5¢c0s900°.

5.Sin(a+,8),ea/zusina=g;cosﬂ=—%,npu%<a<7r;ﬂ<,3<377[.

6. Cos(a+ﬁ) u Cos(a—ﬁ) ,ecu sina=%;cosﬂ=g,npu%<a<7r;37”<,3<27r.

Cos2a
cosa

33
7. ,ecau Sina = —g,g <a<2r. 8.sina,ecnu tg(%) =2

3.(cos20° —sin 20° 2 14 ) 7 14
9. ( ) 10 .

'\/E'SinZSO Cosﬁ.sini
14

Yerubliii onpoc no Teme «TpuronoMerpuyeckue ypaBHeHuUsD
1.KakoBa 061acTh onpeeneHus apkcunyca (apkkocuHyca)?
2.KakoBa 0051acTh 3HaYCHHI apKKOCUHYCA (apKKOTaHTeHCa)?

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

4.Pemure ypaBaeHnue arcsinx =0 [arCCOS X= 0].

T
5.Pemute ypaBHeHHe arccos X =7 [arc tgXx= —Z} .

V4 . /4
6.Pemute ypaBHeHue arctgx = 3 [arCSIn X= _E} .

7.Yemy pasen arcsinO [arccos z]?

8.Uemy paBeH arccos (— %) [arc tg (—1)] ?

Pemmure ypaBuenus 1 — 13.

1.cos2x-1=0.2.2sin3x=-1.3. ctg[%—Zx] = «/5 4, cos[e’zﬂ+2;

1
S

Ne)

5.COS[7Z—5—XJ =-X° 6.2sin? x—7sin[z—xj—5 =0.7. COS(27T—2x)+3sin(7z—x):2.
6 2 2
8. 23in(37z—x)—3sin(%—xj=0.9. sin? (%—xj—cos(%—x]cosx =0.

) . (3 ) . .
10. 4 sin? x—2sm(7ﬂ—xjsmx=3.11.25|n2 X—=4sinx-cosXx+1=0.
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12.3sin? X —2+/3 - sin x-cos x4+ ¢cos? x =0 13. 25in? X—7 sin X - €0S X + 14 ¢0s% X = 2

Tunosbie 3agaun mo reMam «IllpousBoanas», «IIlpuMmeHeHne NPoN3BOIHOM K HCCJIEIOBAHUIO
byHxkumin»

1
1. MarepuasibHas TOUKa JBUKETCS MPAMOJIMHENHO 10 3aKOHY X(t) = Et3 —3t°+2t, rme

X —pacCcTOsIHUE OT TOYKHU OTCUETa B METpax, t —BpEMs B CEKYHJIaX, U3MEPEHHOE C Hadasa JBUKCHMUS.

Haiinute ee ckopocTh B (M/C) B MOMEHT BpeMeHH t =6 C .

2 IIpsivast y = —4X — 11, siBasieTcs KacaTenbHOM K rpaduky Gpynxuun Y = X° +7 X* +7 X—6 . Haitaure

a6cuHccy TOYKH KaCaHU.

) | [ ] 3. Ha pucynke wu300paxen rpaduk QyHKIUU

1)/ \__,/'[ YR y= f(X), OIpE/ICICHHON Ha HWHTEpBaJe (—2;12).

-2 011 12| 2

Faa

-

Haiinute cymMMy Touek HJKCTpeMyMa  (QYHKIMHU

y=f(x).

4. Haiinute HauMeHblIlee 3HaueHUue PyHKIuu Y = X3 =27 X na OTpe3Ke [0 : 4] .

x?+1

X

5. Haiinure Touky MUHMMYMa QYHKIUH Y = —

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

7. Halinure nanOosbinee 3HadeHne GQyHKIMn Y = 12C0S X + 6\/§ - X — 2\/5 - T+ 6 Ha oTpe3Ke |:O ; %:| :

. 4 S
8. Haiimute HanmeHbIee 3HaueHne QyHKuu Y =5 SIN X +— - X+ 6 Ha oTpe3ke |:—? ;0.
V4

9. Haiiute Touky MUHUMYMa GyHKIUH Y =+ X* —6X+11.

10. Haiinute HaunbOosnbiiee 3HaueHue Gynkmun  f (X) =C0S2X—CO0S X .

TecToBble 3a1anus no Teme «[Ipon3BoaHas U MHTErpa»
1.3anonHUTE IPOMYCKHU B ONPEIeIeHUH
[Tpon3BoHOM (HYHKIIMM Ha3bIBACTCS OTHOIICHHUS GYHKIIUH K

apryMeHTa, npu K HYJIIO.

2. TlpousBoaHas Gpynkuuu SINX WMeET BUA:
1) sinx; 2) —sinx; 3) —CO0SX; 4)COS X .
8

+ Xx?

3. CocTaBuTh YpaBHCHHE KacaTeIbHOW K KPUBOH Y = B TOUKE X, =2.

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4. BribepuTe omnpeereHue HeonpeeIeHHOTO HHTEerpaa:
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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
5.Haiitu uaTerpan isinz X €0S XdX .
/4 1
1)§ 2) 0 3)§

4
6.BorunicnuTe uHTErpan I cos x dx .

-

Ilpakmuueckasa paboma «Bvluucnenue npou3eo0Hbvix»

' X =254+ 2 x4 T2
7 2sin®45x
2 4X2_l2 12 4(2X+2)2
X
3 | 2x®—6%x 13| cos?3x
4 1 7x5+20x 14 1 (4+ X )(4-%x®+6X)
> |1 gy 15 | (4-x)/6-x
X
6 16
%+5x4 7Xx+46
T 2x® + x¥x 17 3x
5—x°
8 | cos8x 18 x* +2
J4x -2
9 (7 +4X)3 19 es—gx—lzx3
10 20 5In4(x—2x5)
J13x° +3

IMpakTuyeckue 3axa4yu no reme «[IpumMeHeHne Npou3BOAHOM K UCCIAeA0BAHUIO PYyHKIMIT»
1. TTonp3ysce onpeacieHHeM HaiIuTe MPOU3BOAHYI0 QyHKIMH Y = f (X) B TOUKE X!
f(x)=x*+1, X, =-2
2. [Ipoguddepenumpyiire pynkmmo | (X) = (X + 2) -SinX.

_ x}-2x*-5

3. Haiimute mpomMexxyTku HenpepbIBHOCTH QyHKImn (x) 1
-X

2
X —3x—4S
x—4

4. Pemure HEPaBCHCTBO MCTOAOM MHTCPBAJIOB 0.

5. Hanmmre ypaBHeHue KacaTeabHOM K rpaduky pynkuuu y = f (X) B TOUKE (X0 ; f (XO ))
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f(x)=sinx;x,=7.
6. Haiiute ckopocTh 1 yCKOpeHHe TOYKH B MoMeHT by =4, eciu X(t) =t°-2t*+5.
7. Uccnenyiite Ha Bo3pacTtaHue U yobiBanue ¢pyHkiuo f (X) = x> —4x.
8. Uccnenyiite Ha MAKCUMYM M MHHUMYM (yHKimo f (X) =x°>—-3x°.
9. Uccnenyiite ¢ MOMOIIBIO MPOU3BOAHON GyHKIHIO f (X) =—3x*=x*-9x.
10. Haiinure HanOoblee 1 HaMMEHbIlee 3HaUeHHe QyHKIn T (X) =3x*-2x°.

Ycrubiii onpoc no teme: «IlepBooOpa3Hasi M HHTErpa»»
Bxoouasa uacme. Tabnuia MHTETPAJIOB.
1. Copmynupyiite onpenenenre nepBooOpasHoil.
2. ChopmynupyiiTe TMpHU3HAK MOCTOSHCTBA (DYHKIMHM Ha 3agaHHOM npomexyTtke. ChopmymupyiTe
OCHOBHOE CBOICTBO NEpBOOOPa3HOM.
3. ChopmynupyiitTe npaBuiia HaX0KACHUS IEPBOOOPA3HBIX.
4. Kakyro ¢urypy Ha3bIBalOT KPHBOJHMHEHHOW Tpamenueit? 3anmumurte (HOpMyy IUIsl BEIYUCICHUS
IIJIOIIAIM KPUBOJIMHENHOM TPaIlleUH.

5. O0bsicHUTe, UTO Takoe uHTerpai. 3anummure Gopmyny Hoerotona-Jleitbuuna.

TunoBble 3a1a4H 10 pasaeiny ((HQpBOOﬁpiBHaH U UHTErpamn

1. lokaxwure, uro ¢pyHkims y= f (X) ABIIseTCs IepBooOpa3Hoit st pyHkuuu Yy = F (X) ;VxeR
f(x)=sin2x+3; F(x)=-0,5c0s2x+3.

2. Ins ¢pynxiun y = f (X) HaiauTe nepBoobpasuyio y = F (X) , IPUHUMAIOLLYIO 33/JaHHOE 3HAYCHHE
B JaHHOU Touke f (X)=——— o F (3)= 5.

3. Haiinute oOwmmit Bua nepooOpasuoii ast pyakuu | (X) =X—-10c0s2x.

N o . . 3. .
4. Haiiqure mioma s KpHBOJMHEHHOMN TpaIein, OrpaHnYeHHoM uausiMn Y = X,y =0; X=-2.

dx

3
5. Beruucaute uaTerpai: I —_—.
% (x+10)
Tunosbie 3aganud nmo reme « KoMmnjiekcHbie YHCIA»

1. Haiigute cymmy, pa3HOCTb, IPOU3BEIEHUE U YACTHOE KOMIUIEKCHBIX Uncen:z; = —2 + 3,2, = 3 —
41,

2. Beruucnure:
5+ 1+2i | 1-2i

a) 3+40)(6-50) 6) = B+ o
3. Pemmute ypaBHenue:iz = 2 — 3i.
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4. PemnTe KBapaTHOE ypaBHEHUE:!
a)z>—2z+5=0
0)z2+5z+9=0
B)z2—(3—4i)z—1-5i=0.
Tunossle 3apanus no reme «MHuoxkecrsa. I'pagbi»
1.  Omnpenenuth B SBHOM BUJE (TMEPEUUCICHUEM BCEX AJIEMEHTOB) OyieaH P(A) — MHOXKECTBO BCEX
ITOJIMHOYKECTB COCTOSIIMX U3 3JICMEHTOB AaHHOro MHOKecTBa A : A= {-1; 0; 1; 4}.
2. Jlns muoxecrs U={-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10},
A={5,6,7,9}, B={-5,0,6,9,10} 3amosHuTh TaOIMIIy:

C=AUB[D=ANB[F-AB [G=BA [,_n R | Z=AAB

MHOKECTBO

MOIIHOCTD

MHOXCCTBaA

3. Jloxa3aTb paBEHCTBO MHOKECTB € IIOMOIIbIO UarpamMm Jiiiepa — Benna:
A\(BUC)=(A\B) n(A\C).

4.  Jlano: A={a,h,g}, B={1,2,4,8}. Haiitu:

» JlexapToBo npoussenenue A X B, 3anas ero nepeuncnenuem nap u rpadom

» JlexaptoBo mpoussenenne B X A | 3amas ero nepeuncienuem nap u Tabaumeii

» JlekaptoBo npoussenenne B X B, 3amap ero mepeuncienueM map M Ha KOOpIMHATHOI

IJIOCKOCTH
TunoBbie 3axaHus MO0 TeMaM «JI€MEHTbl KOMOMHATOPHKN», « JJIEMEHThI TCOPHUH
BeposiTHOcTel. CTaTucTHKA)

Komounamopuka. Tema: Pewenue 3a0au na nepeéop eapuannoe.
Kapmouku - 3a0anusn
1. CkonbKO CyIIECTBYET DPA3JIMYHBIX YEThIPEX3HAUHBIX YHCEN, B 3allUCH KOTOPBIX MCIOJb3YIOTCS
TOJIBKO YETHbIE LIU(PHI.
2. Tlpu BcTpede KaxkIbplid U3 Ipy3eil mokan apyromy pykKy. CKOJNBKO pyKOIMOKaTHiA OBLTO C/IENaHo,
eci Jipy3eit Obu1o YyeTBepo?
3. Ucnonesys mudpsr 0;2;4;6, cocraBsTe Bce BO3MOXKHBIE TPEX3HAUHBIE YHCIIA, B KOTOPHIX IH(PHI
HE TIOBTOPSIFOTCS.
4. CKOJIBKO CYIIECTBYET Pa3IMYHbIX YETHIPEX3HAYHBIX YMCEJ, B 3aIMCH KOTOPHIX HCIOJIB3YIOTCS BCE
UG PBI, Pa3IUYHBI.
5. Ilpu BeTpede Kaxaplii U3 JIpy3eil moxkan apyroMy pyky. CKOJBKO pyKOMOKaTHid ObLIO CHENaHo,

€CIH Ipy3ei OBLIOo mATepo?
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6. TlepeunciuTh BCe TPEX3HAYHBIE YMCNA, B 3aIUCH KOTOPBIX mcroib3ytores mudpsr 03152, mpu
YCJIOBUH, YTO IU(PHI B YHCITAX MOTYT MOBTOPSITHCS.

Kapmouku — 3a0anusn

1. Co6panne u3 80 yermoBeK BBIOMpAET MPEICTABHUTENS, CEKPETaps W 3—X UYICHOB PEAaKIMOHHON
KOMHCCHU: CKOJIBKUMH CITIOCOOaMU MOXKHO 3TO C/IeaTh?

2. B copeBHOBaHuu y4acTBYrOT 12 KomaHI. CKOJIBKO CYIIECTBYET BapHaHTOB pacIpeleeHUs
npu3oBbIX (1, 2, 3) mect?

3. CKOJILKUMH CIIOCO0aMu 6 4eIOBEK MOTYT CeCTh Hab CTynbeB?

4. CkronbKMMHU crioco0aMH MOXKHO CJHIeNIaTh TPEXLBETHBIA (iar ¢ TOPU3OHTAIBHBIMH IOJIOCAMH
OJIMHAKOBOH LIMPHHBI, €CITM UMEETCSI MaTEPHsl IECTH PA3JIMYHBIX [[BETOB?

5. Ha nocke 3amucanbl /  CyIIECTBUTENBHBIX, D TJIArOJOB M 2 MpHIararelbHbIX. JJis TpeIokKeH s
HY>XHO BBIOpATh 10 OJHOMY CJIOBY KaXKHO# M3 3TUX yacTeil peun. CKOJBKUMHU CIIOCOOAMHU 3TO MOXKHO
caenars?

6. M3 Tpex MHKEHEPOB M JEBATH 3KOHOMHCTOB JOJUKHA OBITH COCTABICHA KOMHMCCHS M3 [ 4YEJIOBEK.
CKOJIBKMMH CIIOCOOAMH MOKET OBITh COCTaBJICHA KOMHCCHSI, €CIIM B HE€ JIOJDKCH BXOIUTH OJIUH

UHXEHEp.
7. CKOJILKUMH CIIOCOO0aMH MOKHO BBIOPATh D OTKPHITOK W3 11 OTKPBITOK?

8. B xop3uHe nexar 8 Oenbix mapoB u 6 depHbix. CKOMBKAMHE CIIOCOOAMH MOXHO J0CTATh M3 TOM

KOp3MHbI 2 OenbIX mapau 2 4YepHbIX?

9. B miaxMaTHOM KpyKKe 3anumMarorcss 16 uenosek. CKOJIBKUMH CIIOCOOAMH TPEHEP MOXKET BLIOpPATH

U3 HUX JUIS IPEACTOSIIET0 TypHUpa KOMaHay U3 4 yesnoBek?

10. TlepeuncauTh Bce TPEX3HAUHBIE UMCIA, B 3aMUCH KoTophix ucnonbsytotes mudpsl 05152 . Tndpsr

MOTYT ITOBTOPATHCA.

11. Ckomabko CYIICCTBYCT PA3JIUYHBIX UYCTBIPCX3HAYHBIX YHCCII, B 3aIllMCU KOTOPBIX BCC I_II/I(l)pBI

pa3JINYHBI.

Tunossle 3a1a4u 1o TeMaM «BBenenne B crepeomerpuro. IlapanieabHOCTb NPAMBIX H
IUIOCKOCTEeH», «IleprneHInKyIspHOCTb NPAMBIX U IIJIOCKOCTEN»
1.CxonbKko rpaHeil mpoxXoauT yepe3: a) oJHy; 0) JIB€; B) TPHU; I') YETHIPE
TOYKH, B3AThI€ NMPOU3BOJIBHO Ha KyOe? CKOJNBKO IUIOCKOCTEH MOXHO MPOBECTH 4Yepe3 Te K€ TOUKHU?

OHpe,Z[CJ'II/ITCSI JIK TIPHU 3TOM IMOJIOKCHUC TTJIIOCKOCTH OI(HOSHa‘-IHO? Cz[enaﬁTe PUCYHOK.
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2.JlaHbI TOUKA ¥ Mapa nepecekarmmxcs NpsaMbix. CKOJIBKO pa3IMUHBIX IIOCKOCTEH OHH OMPEACIISIOT?
Cnenaiite pUCyHOK.

3. JlaHbl Tpu mpsMBbIE, HE JEXKallue B OJHOW IUIOCKOCTH M HUMEIoImue o0uryro Touky. CKOJIBKO
Pa3IMYHBIX IJIOCKOCTEN OHU ONPEAEIAIOT?

4. Touxu A;B;C nexar B kaxn0if 13 AByX pasiIMUHBIX IIIOCKOCTEH. JJOKAKHUTE, YTO ITH TOUKH JEKAT
Ha oHOU npsimol. CrenaiiTe pUCyHOK.

S5.I0psmeie @ u b mepecekarorcs B Touke M. Jlokaxure, 4To Jir00as npsMasi, epecekaromas a |
b, u He npoxomsmias yepes Touky M, JIEXKUT ¢ HAMHU B OJHOM IUIOCKOCTH.

6.3 dYerhlpex MaHHBIX TOYEK OJIHA HE JIGKUT B IUIOCKOCTH, OMPEACISIEMON TpeMs APYTHUMHU.
JIoKaXXuTe, 4TO 3THM CBOMCTBOM 00JIa/Iaf0T BCE JJAHHBIC TOYKH.

7. Touku M;N;P;K pacnonoxens: mo ommy cropomy or mmockoctn Tpamemun ABCD.
Hapamnensubie otpeskn AM ;BN ;CP; DK papusl cootserctBenHO 3 em; 4 em; 5 em; 6 em . Kakopo
B3auMHOE pacrnojoxenne npsmMbix MN u PK ?

8. Ilpsamass MN mapautensia quaronamn AC npsmoyronsanka ABCD. Haiinure xocunyc yria
Mexny npsmod MN u quaronansro BD, eciu AB=5cu; BC=8cm.

9. Croponst OM;ON yrya MON coorsercraento napauiensHbl npssMeiM AB u CD . Onpenenure
yron mexxay AB uCD, ecinu Bennunna yria MON pasna 106°.

10. [lokaxkute, 4TO mpsiMas, TMapajulelbHAs KaKIOW W3 JBYX IEPECEKAIONMXCA IUIOCKOCTEM,
HapajuielibHa U JIMHUU UX TIEPECEUECHHUSL.

11.B npasunbHoii TpeyroipHoit mupamuae SABC mexnanst ocHoBanus ABC mepecekarorcs B Touke
O . Inomans tpeyronsuuka ABC pasna 2 ; 00beM nupamunl paen 6 . Haligure aiuuny oTpeska

0S.

12.Haiimure kBagpar pacctosiHust Meskay Bepimmaamu C u A, mpsAMOyroJIbHOTo mapajuielienuea,
st koroporo AB=5; AD=4; AA =3.
13.Haitmure paccrosiaue Mexay Bepumaama Au C, MHOTOrpaHHHKa,

M300pakKeHHOTO Ha PUCYHKE.

14 HaiinuTe miIomaas TOBEPXHOCTH MHOTOTPAHHUKA, .

1300pakeHHOT0 Ha PUCYHKE

15.Ecnu kaxoe pedpo Kyba yBeJn4uTh Ha 1, TO €ro miomuaab NOBEPXHOCTU j E— 4=

yBenmuutes Ha 94 . Haiiaure peOpo kyoa.
16.HaiimuTe mmiomaas OOKOBOW TIOBEPXHOCTH TMPABWJIBHON IECTHUYTOJBHOW TPH3MBI, CTOPOHA

OCHOBaHUS KOTOPOU paBHa S , a Beicota — 10 .
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17.HaiiguTe momaas MOBEPXHOCTH MPABMIIBHON YETHIPEXYTOIbHOW MUPaMHIbl CTOPOHBI OCHOBAHMS,
KOTOpO# paBHBI 6 W BbICOTa paBHA 4 .
18.CtopoHBI OCHOBaHUSI TIPABUIBHON MIECTHYTONBHOM mupaMuisl paBubl 10, GokoBble pebpa paBHBI

19- Haiinure mnomans O0KOBOM NOBEPXHOCTU 3TOM MUPAMHUJIBL.
20.B kyoe ABCDA B,C, D, naiinure xocunyc yrina mexny mwiockoctsmu BAC,u BAD, .
21.B npsimoyromsHoM mapaiuienenunene ABCDA B,C, D, ussectHsr peGpa:

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

TunmoBble 32124 AJI CAMOCTOATEIbHOI p360TbI Imo TeMe «BEKTOPLI B IPOCTPAHCTBE»

Bapuant 1

. Man nmapamnenenunen ABCDA;B;C1D;.
YKakuTe BEKTOP C HAYaJIOM U KOHIIOM B
BEPIIMHAX TapaUIeIICITHIIe A, PABHBIN:
1) AB,+BC+DD, +CD;  2) AB-CC,.

. DABC — tetpasap. Touka M — cepennHa
pebpa BC, touka N — cepenuna orpeska DM.
BrIpasute BeKTOp AN uepes BEKTOphI AB=a,
AC=b, AD=c.

. Menuanbl ABDC nepecekarorcst B Touke P,
touka K — cepennna orpeska AP(Touka 4 He
nexut B iockoctu BDC). Paznoxure BekTop

>

BK 10 BeKTOpaM AB=a, AC=b, AD=c.

. B mapannenenunene ABCDA;B1C1D1M nexwur
Ha BB;, npuuem BM : MB; = 3 : 4, a P nexur
Ha B1D;, mpuyem B;P : PD; =2 : 1.

Paznoxute BCKTOD MP 10 BEKTOpaM BA BC u

—

BB, .

Bapuant 2

. ABCDA;B,C1D; — mapanmnenenunen.

N306pa3uTe Ha PUCYHKE BEKTOPBI, PABHBIE:
1) B,.C+AB+BB, +BA ; 2) DC-BB, .

. B rerpasape DABC touka N — cepeauna pedpa

AB, Touka P — cepenuna orpe3zka DN.
BeIpasuTe BEKTOp CP 4epe3 BEKTOPBI CA=a,
C_é = B 1 C_D' = a .

. Menuans! rpaan DBC terpasapa DABC

nepecekaroTcs B Touke O, Touka R — cepeanna
orpe3ka AO. Pa3noxure BekTop DR 10
BEKTOpaM AB=b, AC=c, AD=d.

. Han mapammnenenumnen ABCDA;B;C1D;. Touka

M nexut Ha AB, npuueMm AM : MB=5:2,a
K e AD,, npnqu AK: KD1 = 3: 5. Paznoxure
BEKTOp MK TI0 BeKTOpaM BA, BB, u BC.
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Bapuant 3 Bapuanr 4

. ABCDA;B;C1D; — napamnenenumnen. 1. Vkaxure BEKTOp C HA4aJIOM U KOHIIOM B
N3o0pasute Ha pUCYHKE BEKTOPBI, paBHBIC: BepimrHax mapamienenunenaABCDA;B1C1D1,
1) AB+B,C, +DD, +CD;  2) BD,-BC;. paBHBIA:

. Touka S — cepeauna pebpa AC TeTpasapa 1) BC+CiDy + AA+DB;  2) AD-AC.
DABC, Touka N — cepesiuHa 0Tpeska DS. 2. Han tetpasap DABC. Touka P — cepenuna
BBIpaSI/ITe BEKTOP BN u4epe3 BEKTOpHI BA=a, pebpa AB, Touka R — cepenuna orpeska CP.
BC=c, BD=d. BrIpasuTe BEKTOp DR uepe3 BeKTOPhI DA=a,

. B tpeyronsauke KLM Touka C — nepeceveHue DB=b, DC=c.
meaual, T — cepenuna orpeska NC (N He 3. DABC - tetpasap. Menuansi rpanu DAB
nexut B wiockoctd KLM). Pasnoxkure MT 110 nepecekatorcs B Touke N, Touka O — cepeanna
BeKTOpaM NK =a, NL=b, NM =c. orpeska CN. Pasnoxure BekTop BO IO

. B mapamnenenunene ABCDA;B1C1D1 Touka N BEKTOpaM CA=a, CB=b, CD=d.
nemut CCq tak, uto CN :NCy=1:3,aTouka |4. ABCDA;B1C;D; — napamrenenumnen. Touka E
H nemut A1C1 Tak, uro A1H : HCy = nexut Ha peope DC tak, yto DE:EC=1:4,a
=5: 2. Paznoxure BeKTOp NH IO BEKTOpaM F € CBy, mpuuem CF : FB; =
CB, CD u CC,. = 2 : 3. Pasnoxxute BeKTOp EF IO BEKTOpaM DA

, DC u DD; .
Bapuant 5 BapuanT 6

. ABCDA;B;C1D; — mapamienenumer. 1. Jlan nmapamrenernmmnen ABCDA;B;C1D;.
W300pa3ute Ha pUCYHKE BEKTOPbI, paBHbIE: YKaxuTe BEKTOP C HA4YaJIOM U KOHIIOM B
1) DD, +BC+AB, +CD 2) AB-CC;. BEpPIIMHAX IMAPAJLICIICIIATIC/IA, PABHBIN:

. Ha cepemune pe6pa BC terpasapa DABC 1) BiA +AB+BB +BC;  2) DC-BB,.
JIKUT TOUKa T, a Ha cepejiuHe oTpeska DT - | 2. DABC — terpasap. Ha cepenune pedpa AB
Touka H. BLIpaSI/ITC BCKTOp AH yepes JIC)KHUT TOYKA K, Touka M — cep€arHa OTpE3Ka
BEKTOpbl AB=a, AG=b, AD=¢. DK. Bripasute BexTop CM 4epe3 BEKTOPHI

. R — Touka nepecedyenust MmeuaH TpEyroibHUKA CA=a, CB=b, CD=d.
SPQ, M — cepenuna otpeska FR (touka F me | 3. B rerpasape ABCD menuansr rpanu DBC
nexuT B miaockoctu SPQ). Paznoxure BekTop NepeceKaoTcs B Touke E, Ha cepenune oTpeska
SM 10 BEKTOpaM FS=a, FP=b, FQ=c. AE nesxut Touka N. Pasnoxure Bektop DN 1O

. Touxa K nesxut Ha pe6pe BB; BCKTOpaM AB=a, AC=c, AD=d.
napamenenunena ABCDA;B;1C1D; Tak, uro 4. Touka S nmexut Ha pedpe BA, a Touka P nexur
BK:KB;=3:4,aN e DBy, npuuem Ha nuaronanu AD; mapannenenunena
DiN : NB; =1 : 2. Pasnoxure BeKTop KN 10 ABCDA;B1C1D;, BS: SA=2:5, AP : PD; -
BEKTOpaM BA, BC U BB, . = 3 : 5. Pa3nokuTe BEKTOp SP 110 BEKTOpPaM BA
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Bapuant 7 Bapuant 8

1. N306pazure napasuieenuie 1. Jlan nmapamenenumnen ABCDA;B;C1D;.
ABCDA;B;C1D;. ITocTpoliTe Ha puCyHKe VYKaXuTe BEKTOP ¢ HAaYaJIOM U KOHIIOM B
BEKTOPBI, paBHBIE: BEPIIMHAX TMapalIeIeIHIIe/1a, PAaBHBIN:

1) CD+B,C, + DD + AB; 2) BD, -BC; . 1) A/A+C,D,+BC+DB;; 2) AD-AC.

2. B rerpasape DABC na cepenune pedbpa AC 2. Touka N — cepenuna orpeska CK,

JIeXKUT TOuKa T, a HA CepeaiuHe OTpeska DT - coemqunstomero Bepmuny C terpadapa DABC ¢
Touxa K. Pa3noxure BexkTop BK 110 BEKTOpam TOYKOH ﬁ— CepetnHON pe@a f\BE asnoxure
BA= a BC=c¢ , BD=4d. BCKTOp DN IO BEKTOpaM DA=a, DB=b, DC=c.

3. Han AAMD, ero MeauaHbl IepeceKaroTCs B 3. Touxa R — nepeceuenne memuan rpanu DAB
touke O, P — cepenuna otpeska SO (Tqua S terpasnpa DABC, touxa P — cepepuna otpeska
He JIEKUT B 110ckoctd AM D) BHpaSI/ITe DP CR. BHPa3HTe [BEKTOp BP 4epes BEKTOPEI
yepe3 BEKTOphI SA=a, SM=b, SD=c. CA=a, CB=b, CD=d.

4. ABCDA;B;C;D; — napautenenunesn. Ha C1A; | 4. B mapamienenunene ABCDA;B;C1D; Touka T
nexut touka N, mpraem CIN :NA; =2:5,a nexut Ha B1C tak, uro B1T : TC = 3 : 2, Touka
Ha C,C — M, npuuem C1M : MC = O nenut CD Tak, yro CO : OD =
=3 : 1. Paznoxkure BEKTOp MN II0 BEKTOpaM =4 : 1. Pasnoxure BeKTOp OT MO BEKTOpaM DA
CB, CC; u CD. , DD, 1 DC.

Tunossle 3aga4yu no TeMam «Luaunap, Konyc, map», «KO0bEMBbI TE».
1.Bricora konyca paBHa 6 , a quamerp ocHoBanus — 16 . HalinuTe o0pasyromnyro KoHyca.
2. IInomaas OOKOBOM MOBEPXHOCTH IMIMHApa paBHa 2177, a nuameTp ocHoBaHus pased 7 . Haiinure
BBICOTY LMJIMHJPA.
3. Okoio koHyca onucaHa cdepa (cdepa comepKUT OKPYKHOCTh OCHOBAHHUSI KOHYCA U €r0 BEPIIUHY).
LenTp chepsl HaXOAUTCS B LIEHTPE OCHOBaHUA KoHyca. OOpasyrolnas KOHyca paBHa 7«/5 . Haiinure
panuyc cdepsl.
4. Hlap Bnucan B umiauuap. Ilnomans moBepxHocTH mapa paBHa 111. Haiiaurte miomajas mosiHoH
MOBEPXHOCTHU LIWJIMHIPA.
5. Cocyz, MMeroIuii GpopMy IPaBHIBbHOI TpeyronbHOM npu3mbl, Hamtd 2 300 ey’ Boast u morpysmm
B BOJY JeTaib. [Ipd 5TOM ypOBEHb BOJBI MOJHSJICA ¢ OTMETKH 25cM g0 otmeTkn 27 cm. Haiigure
06beM etamu. OTBET BHIPA3UTE BoM’ .
6. IIpaBuibHAs YeTHIpEXyrojibHAs MpHU3Ma OMMCaHa OKOJIO HMWJIMHAPA, PATUYC OCHOBAHHS W BBICOTA
KOTOporo paBHbI 1. HaiinuTe muomaas O0KOBOM MOBEPXHOCTH MTPU3MBL.
7. OcHOBaHUEM TPSIMON TPEYTOJIbHOU MPU3MBI CIYKUT MPSIMOYTOJBHBIA TPEYTONbHUK C KaTeTaMu

6 u 8, 6okoBoe pebpo paBHO S . Haiigure 00beM IIPU3MBIL.
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8. Haiinute BBHICOTY MPaBUILHON TPEYTrOJIbHON MUPAMHJIBI, CTOPOHA OCHOBAaHMS KOTOpPOH paBHa 2, a

o0beM paBeH x/g .

9.Konyc Brucan B miap. Pajnyc ocHOBaHHs KOHyca paBeH paauycy mmapa. O0beM KoHyca paBeH 6 .
Haiigure o6beM mrapa.

10. B xy6 ¢ pebpom 3 Brmcan map. Haiiiure 00beM 3TOro miapa, JAejIeHHbIi Ha 7T .

TunoBble 321244 10 pasgeiny «reOMeTpI/Iﬂ»

1. Ha nmockoct @ naHbl ABe Touku AU B. Caemare Mojenb TNIOCKOCTH @ W JIBYX IJIOCKOCTEH
P Uy, npoxonamux uepe3 Touku AU B. M300pa3ure NuMHUIO NepeceueHHs] IIOCKOCTEH MexXIy

co0oii. Pa3nuyns! 1 9TH TUHUU?

2. TlokazaTh Ha KapKacHOW MOJENHM NPAaBWIBHOM YETHIPEXYroJbHONW NUpaMUIbl M Kyba mapsl
CKPELIMBAIOIIUXCS MPSIMBIX, HapaJlJIebHbIX MPSAMBIX, EepeceKaromuxcs npsambix. Crenars 4epTéx u
Ioka3aTb oOLIMe TOYKM peéOep M Kaxyluecs TOUYKU IepecedeHus. YOeAuThCs, 4YTO IpHU
COOTBETCTBYIOILIEM IIOBOPOTE MOJIEIH CKPELIUBAIOLIUECS MPSAMBIE HE IEPECEKAIOTCS.

3. B3saTh 5KkpaH W KapKacHbIE MOJIENN PA3JIMYHBIX TeN: KyOa, mupamuabl U T.7. OcBemas MOACTH
napajiesIbHbIMU JIydaMU M TIOMeIlasi epes] 3KpaHoM, MOJIy4YuTh UX TeHeBoe u3o0paxeHnue. OTBETUTh
Ha BOIIPOCHI:

1. Kak n300paxaroTcst BEpIIMHBI TeJ?

2. Kakoe Oyner nzo0paxenue péoep 3Tux Ten?

3. UTo MOXHO cKa3aTh 00 N300paskeHNH NapaiesbHbIX pédep kyda?

4. Kak Ha/J0 pacrnoloXUTh MO OTHOLIEHHIO Jyded KyO, yTOOBl OH M300pa3uiICs Ha 3KpaHe B BHJE
KBajpara?

4. Cnenatb MOJIENb MapajIeIbHON MTPOEKIIMU Ha TIIIOCKOCTh: TOYKH, JIMHUU.

5. Cnenatb MoJIeNb K TEOpEME O TPEX MepreHAUKYIsIpax.

6. CnenaTb MOJieNb IBYIPAHHOIO YIJIa M €r0 JIMHEHHOr o yria.

7. Jlana mopnens mpsimod mpu3Mbl. Crenath COOTBETCTBYIOIIME H3MEPEHHUS W HAUTH Yrojl MEeXIy
JMaroHaJIbIo MPU3MBbI U IIOCKOCTHI0 OCHOBAHHUS.

8. Jlana Mozenp mpaBuiIbHON Mpamuibl. HaiiTu (caenaTh COOTBETCTBYIOIINE U3MEPEHHMS):

1. yroa Mexny G0KOBBIM peOpOM M OCHOBAaHHEM IHPAMHU/IBI;

2. IBYI'paHHBIN yToJI IPU OCHOBAHUU;

3. IBYTpaHHBIN yroJ Ipu OOKOBOM pedpe.

9. CnenaTh U3 MPOBOJIOKM KOHTYPHI INIOCKUX GUTYp, 4acTh AB mokpacuTh KpacHOM Kpackoil. Pabora
COCTOUT B CJIEIYIOLIEM: YKPEIUISIOT OCh B LEHTPOOSKHOM MalllMHE M NPUBOAAT €€ B JBH)KEHUE,

TOTJ]a CTAHOBUTCS BUAHO, UTO yacTb AB 00pa3yeT moBepXHOCTh BpallleHUSI.
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10. Cnenath MoieT KOMOMHAITMY TEN: MIIMHIPA U TIPU3MBI.

BapuaHT npogeccnoHaILHO-OPHEHTHPOBAHHOTO MPAKTHYECKOT0 3aJaHNS.

1. Pazpabotarh AM3alH-TIPOEKT ITUKETKU MPOAYKTA C UCIIOJIb30BaHUEM I'€OMETPHIECKUX (puryp.

9.2. OIIeHO‘lHLIe MaTepuaJibl 1Jisd HpOMe)l(yTO‘lHOﬁ arrecranmum

dopma mpoBeeHUsT IPOMEKYTOUYHOW aTTECTAIlMK 0 TUCIMILIMHE: KOHTpoJbHas padota (1,2
cemectp), sk3ameH (3 cemecTp). Bua mpoMexyTOUHOM aTTECTAlMU - IO HAKOMUTEILHOMY PEUTHHTY
WJIM TECTUPOBAHUE.

YcTHO-IMCbMeHHas (popMa 1O 3K3aMEHAIMOHHBIM OWJIeTaM TpEAIoaraeTcsi, Kak MpaBuiio,
JUTSL ClTA91 aKaJeMUYeCKON 3aI0JIKEHHOCTH.

KoHTpomb U olleHKa pe3yIbTaTOB OCBOCHHS JUCIUILTUHBI B 4aCTH C(HOPMUPOBAHHOCTH OOIINX
kommnereHiuii u ux yacteit (OK 1, OK 2, OK 03, OK 04, OK 05) ocymiecTBisercs mpernojiaBareieM B
XOJIe TEKYILEro KOHTPOJIS yCIeBaeMOCTH (B MpoIiecce MPOBEICHUS MPAKTUYECKUX 3aHsAThi). B xome
MPOBEJICHUSI TIPOMEKYTOUYHOW AaTTECTAI[MM OCYIIECTBIISCTCS KOHTPOJIb W OIICHKA pPe3y/IhbTaTOB
OCBOCHHUS IPOPECCUOHATIBHBIX KOMIICTCHIIMIA U X YacTeH.

IIpumepHBIii BADHAHT KOHTPOJILHOM padoTsl (1 cemecTp)

KontponpHas paboTa MpOBOAUTCS UIS 3aKpETUICHHs MOJyYCHHBIX 3HAHWI W HaIlpaBieHa Ha
pacuipeHue, yriayOlieHHe W CUCTeMAaTH3alMI0 3HAaHWM, MosydyeHHbIX npu uzydeHun OVYILO7
«MATEMATHUKA» obyyaromumucss mo mpopeccun 54.01.20 I'paduueckmii nuzaiiHep s
POMEKYTOUHOH aTTeCTallHu.

Conepxannie KOHTPOJIbHOW pPaOOTBI COOTBETCTBYET TpPEeOOBaHUSAM pabodeld IporpaMMeI
yueOHoro npeamera u TpedoBaHusM, U310xeHHBIM B OI'OC CIIO o cnenuanbHOCTH.

[lenb KOHTPOJIEHOW pabOTHl COCTOMT B YCTAaHOBJICHWW YPOBHSA IIOATOTOBKH CTYIEHTAa K
BBINOJIHEHUIO TPO(GECCUOHATBHBIX 33/1a4 U COOTBETCTBUS ero noaroroku tpedoBanusm ®I'OC CITIO
o ipodeccun 54.01.20 I'paduueckuii muzaitHep.

KontponbHas paboTa cOCTOMT U3 OTBETOB Ha BOIPOCHI OTKPBITOTO TUMA IO TeMaM y4eOHOro
npeaMera.

Temal.[leiicTBuTenbubie unciaa 1) 2) 6) 19) 20) 23) 32) 33) OK 1-OK 5
1. 3anumute Gpopmyny OECKOHEUHO YOBIBAIOIIEH T€OMETPUIECKON MPOrpecCuu U POpMYITy CYMMBI
OECKOHEYHO-YOBIBAIOIIEH T€OMETPUIECKOMN MPOTPECCUn

2. Boruucaute. 149 - 189

o 1
3.Haiigute KopeHb ypaBHEHHUSI

7x—15 4x+3

10 -3/16

4 Haiinure 3HaY€HUE BBIPAKECHUS %

Tema2.Crenennas gpynxuus (2)3)5)20) 21) 22) 32) 33) OK 1 - OK 5
7 2

1.IlpencraBbTe B BUJIE CTENIEHU BBIpaKEHHE 6°:6°
2. Pemmre ypaBuennme +3+X—-1=X

3. HaiimuTe kKopens ypaBaeHns \—72+17 X = X
Tema3.[loka3areabHas pynkius (1)2)3)5)19)21) 22) 32) 33)OK 1 - OK 5
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125

1-x
1. Ykaxute MHOKECTBO BCEX PELLICHUI HEPAaBEHCTBA (gj < >

2. Pemute ypaBuenne 3% —24.3*-81=0

Temad.Jlorapupmuueckasi pynkmus (1)2)3)5)20)21)22)32)33)OK 1 - OK 5
1. Haiigure o6nacts onpenencuus Gyukiuun f (X) =log, (X2 —5X)

2. Pemnre ypaBuenue log. (X — 3) =3
TemaS. Tpuronomerpuueckue gopmyJni (1)20)21)32)33) OK 1 - OK 5

21 21m 341 16T
1. Onpenenute KOOPAUHATHI TOUEK: =7 3 2

2. Haiinure Bce TOUKM Ha €IMHUYHOU OKPYKHOCTH, YJIOBJIETBOPSIIOIINE YCIOBHUIO:
X>0.5
Y>0.5

3. Haiigure tg «, ecnu sina:% nZca<r.

Tema6.Tpuronomerpnyeckue ypaBHeHusi 1 HepaBeHcTBa 1)3) 6) 20)21)32)33) OK 1 - OK 5

1. Pemnre ypasrerue sin?(X)+ sin(x)-2=0
2. Pemute HepaBeHcTBO Sin(X)-c0s(X)<0

Tema7.Tpuronomerpuyecknedpynxuuu (1) 2) 4) 5) 20) 22) 32) 33) OK 1- OK 5

1. IToctpoiite rpaduk GyHKIHN y:23in(X+§)+1

IIpumepHBIH BADHAHT KOHTPOJIBLHON padoTsI (2 cemecTp)

KonTponbHast paboTa mpoBOAUTCS Ui 3aKPEIJIEHHSI MTOJIyY€HHBIX 3HAaHUI U HalpaBiieHa Ha
pacuipeHue, yriyojleHHe M CUCTeMaTH3alMI0 3HAHWM, MolydeHHbIX npu u3ydeHuun OVIL.O7
«MATEMATUKA» obyqatommumucs no npodeccun 54.01.20 T'padwmyeckmii amsaitHep uis
IIPOMEXYTOUHOM aTTECTALNH.

CopepxaHue KOHTPOJIBHOM pabOThl COOTBETCTBYET TpeOoBaHUSAM pabodell mporpammsl
yueOHoro npenMera u TpedboBaHusM, n310xeHHBIM B I'OC CIIO no cnenuaabHOCTH.

lenb KOHTpONBbHON pabOTBI COCTOUT B YCTAHOBJIEHWU YPOBHS IMOATOTOBKH CTyJIEHTa K
BBINOJIHEHUIO MPO(GECCHOHATBHBIX 3a/1ad M COOTBETCTBUS €ro MoAroToBku TpedoBaHusM PI'OC
CIIO no npodeccuu 54.01.20 I'paduuecknii au3aiinep.

KonTtponbHast paboTa cCOCTOUT U3 OTBETOB Ha BOMPOCHI OTKPHITOTO THUIIA IO TeéMaM y4eOHOIro
npeaMeTa.

Tema 8. Ilpoussoanas (1) 2) 4) 22) 24) 32) 33) OK 1-OK 5
1. Haiigure npousBoaHyto ¢pynkuuu f(x) = 3x% - 6x

2. Haiinure npousBonuyto ¢pyakmmn f(x) = (3 — 4X)3

Tema 9. [IpuMeHeHHEe NPOU3BOIHON K HCCJIE0BAHNIO PYHKIIUI
(1) 4) 22)24)32) 33) OK1-OKS5
1. Haiiaure ko3¢ punmeHT HakIoHa KacaTenbHON K TpaguKy GyHKIMU Y =SiN X + COS X B TOUKE
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TemalO.IlepBoobGpa3snas 1)2)4) 22) 24) 32) 33)OK 1-OK 5

1. loxaxwute, uto GpyHKImUsA Yy = f (X) SIBJISIETCS TIEpBOOOpa3Hoi s Gynkmuu Yy = F (X) ;VxeR
f(x)=sin2x+3; F(x)=-0,5c0s2x+3.
2. s ¢ysxkoum y= f (X) HaiauTe mepBooOpasHylo y = F (X) , TPUHUMAIONIYIO 3aJIaHHOE

2 3

3HAYCHUE B JaHHOU Touke f (X) = %— —, F (3) =5.
X

3. Haiinure oOmmmit Buj nepBooOpas3Hoit 1iis pyHkimu | (X) =X—10cos2x.

Temall.Komimiekcubie yncia 1) 2)5) 32) 33) OK 1 - OK 5
1. Beruncnure:

_ , S+i 1420 | 1-2i
a) 3+40)(6-50) 6) = B+ op

Temal2.Muo:kectBa. I'padwl. 1) 16) 17) 32) 33)OK 1 - OK 5
5. 1. Jloka3aTh paBEHCTBO MHOXECTB C MIOMOIIIBIO JUarpamm Diiiepa — BeHHa:

A\ (BUC) = (A\ B) ~(A\C).

Temal3.DaementrikomounaTopuku 1) 8) 16) 18) 32) 33)OK 1 - OK 5
1. UrpanpHblii KyOuk Opocaercs oauH pa3. Torna, BEeposTHOCTh TOTO, UYTO Ha BEpXHEH rpaHu

BBITIAZIET 4 OYKa, paBHA...
) : 0) ! ) 0.1 ) .
a) — — B) 0, r) —
3 4 6

Temal4.DaemenToiTeopunBepositnocTeii.Cratuctuka. 7) 16) 18) 25) 26) 27) 32) 33)OK 1
-OKS
1. BeposTHOCTB TOTO, YTO CTYAEHT CAACT Ha «OTJIMYHO)» MepBbIil 3k3aMeH paBHa 0,5, BTOpoOii —

0,4. Torma BCPOATHOCTH TOT'O, YTO CTYACHT CAACT HA KOTJIUYHO» obarkzamena paBHa...

a) 0,9 6) 0,3 B) 0,2 0,15

2. I[I/ICKpCTHaSI cnyqaﬁHa;I BeJINYMHA X UMEET 3aKOH pacnupeaAciIiCHUA BCPOHTHOCTCﬁI

X|-1] 2
P|03]|0,7

Torna matematudeckoe oxxkunanue M(X) 3Tol ciayyaliHON BEIMYMHBI PABHO. . .



10.
11.
12.

13.
14.

15.

16.

17.

18.
19.
20.
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a) 0,4 6) 1,7 B) 1 ) 1,1

Ilepeyennb BONMPOCOB U 3aaHMii IJIsl IOATOTOBKH K 3K3aMeHy (3 cemecTp) :
Pa3nen 1. Aure6pa u Hauajia aHa/Iu3a
Temal. [eiictBureabHble unciaa 1) 2) 6) 19) 20) 23) 32) 33) OK 1- OK 5
beckoneuHo yObIBaroIasi reoMeTpuyeckas nporpeccusi. Dopmysa CyMMBI
0eCKOHEUHO-yOBIBAOIICH FCOMETPHUUECKOM TPOrPECCHU

Apudmerndeckuii KOpeHb HaTypanbHOU cTerneHn. CBOHCTBa apu(hMETHIECKOTO
KOPHSI HaTypaJbHOU CTENCHH.
Tema 2. Crenennas ¢pynkmms (2)3)5)20) 21) 22) 32) 33) OK 1 - OK 5

Crenens ¢ palrOHAJIbHBIM ITIOKA3aTCJICM. CBOICTBA CTEIICHU C panroOHaJIbHBIM
II0KAa3aTCJICM.

Crenens ¢ IIGIZCTBHTGJILHBIM nmokasareiieM. CBOMCTBA CTCIICHU C Il@ﬁCTBHTGJII:HBIM
II0KAa3aTCJICM.

CreneHb ¢ palliOHATBHBIM U JIEHCTBUTEIILHBIM MTOKA3aTeIIEM.
Crenennas ¢yHkius, ee cBoiicta. ['paduk crenenHoit GpyHKuuu.
PaBHOCUIIbHBIE YpaBHEHHS U HEPABEHCTBA

Tema3. IokazarenbHast pynkmus (1)2)3)5)19)21) 22) 32) 33)OK 1 - OK 5
[TokazarenbHas pyHkuus, e€ cBoiicTBa. I'paduk nmokazareabHOU HyHKIIUH.

OnpeneneHHe IMOKa3aTCJIbHOT'O YPAaBHCHUS.

Tema 4. Jlorapudmuueckasi pynkuus (1)2)3)5)20)21)22)32)33)OK 1 - OK 5
Jlorapudmsl. [Tonstue norapugpma.

CaoiicTBa Jiorapu@moB.

Jlorapudmuueckas ¢pynkuusa. CoicTBa orapupmudeckoit GpyHkuuu. I'padux
norapupMuUecKo QyHKIUH.

Jlorapudmuueckue ypaBHeHus1. MeTo bl pereHus JIorapupMUIecKuX ypaBHEHUH.
JlorapupmMuueckre HEpaBeHCTBA.

Tema S.Tpuronomerpuyeckue popmyasi (1)20)21)32)33) OK 1 - OK 5
Pagnannas mepa yria. [ToBopoT Touku BOKpyr Haudana koopauHaT. KoopauHaTsl
TOUKH OKpYyKHOCTH. OnpesienieHre CHHyca, KOCUHYCa U TAaHI'€Hca yIuia.

3HaKU CHUHYCa, KOCHHYCAa W TaHTeHcCa Yyrja. 3aBUCHMOCTb MEXAY CUHYCOM,
KOCHHYCOM M TAHT'€HCOM OJIHOTO U TOTO K€ yTIJia.

Tpuronomerpuueckue ToxecTBa. CriocoObl JOKa3aTeIbCTBA TOKAECTB.
[Ipeobpa3oBanue TOKIAECTB.

CuHyC, KOCUHYC ¥ TAHT€HC YTII0B. @OPMYIIBI CIIOKEHHUS.
CuHyC, KOCUHYC U TaHT€HC ABOWHOTO yria. @opMyinbl IBOMHOTO Yyria.

CuHyC, KOCUHYC M TAHT€HC MOJIOBUHHOTO yria. @opmyibl npuBeAeHus. Cymma u
pa3HocTh cuHycoB. CymMma M pa3HOCTbh KOCHHYCOB.
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Tema 6. Tpuronomerpuueckne ypaBHeHusi u HepaBeHncra(1)3)6)20)21)32)33)
OK1-0K5
21. PerieHre TPUrOHOMETPHUUECKUX YPABHCHHI CBOIAIINXCS, K KBaPAaTHBIM, 3aMeHa
[IEPEMCHHBIX.

22. YpaBuenue asinx+bcosx=0. YpaBHeHUs1, periaeMble pa3ioKeHHUEM JEBOM YacTH Ha
MHOXKUTEITH.

23. TpuronomeTpuueckoe HEPaBEHCTBO. ANTOPUTM pelieHus. Pemenue
TPUTOHOMETPUYECKHX HEPABEHCTB PA3TUYHBIMU CIIOCOOAMH.

Tema7.Tpuronomerpuueckue pyukuuu (1) 2) 4) 5) 20) 22) 32) 33) OK 1- OK 5
24. O6nacTp onpeeIeHNs: 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX (YHKIIUH.
YeTHOCTh, HEYETHOCTD, IEPUOTUYHOCTh TPUTOHOMETPUIECKUX (DYHKITHH.

25. CpoiicTBa pyHKIIMH y=COSX U €€ rpaduk.
26. CpoiictBa pynknmu y=sinx u ee rpaduk. CBoicTBa PyHKIMH y=tgX U ee rpaduk.
27. OOpaTHbBIE TPUTOHOMETPHYECKHIE (DYHKITHH.
Tema 8. Ilpoussoanas (1) 2) 4) 22) 24) 32) 33) OK1- OK 5
28. Ilpenen ¢yukiuu B Touke. Boruncnenue npezaena ¢pyaknuu. Yucino €.
3ameuarenbHble penensl. [Ipegen pyHkunm Ha 6ECKOHEUHOCTH.
29. IlpousBoaHas (puU3HUECKUH, TEOMETPUICCKU, SKOHOMHUYECKU CMBICIT).
30. ITpaBuna nuddepeHupoBaHuS.
31. IuddepenuupoBanue cI0KHON 1 00paTHON (HYHKIIHH.
32. [Ipon3BoaHast TPUTOHOMETPUYECKUX (PYHKIIHIA, TorapudMudeckoit pyHKIuH,
MOKa3aTeIbHON U 00pPAaTHBIX TPUTOHOMETPHUECKUX (DYHKIMH, CTETIEHHON (YHKITUH.
33. [Ipou3BoHast TPUTOHOMETPUUECKUX (PYHKIIMIA, TorapudmMudeckoit pyHKIuY,

MIOKa3aTeIbHON U OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKLIMM, CTEIEHHON yHKINU.

Tema 9. [lpumeHeHHe MPOU3BOIHOM K HCCJIeA0BAHNIO PYHKIMIA
(1) 4) 22)24)32)33) OK1-OKS5
34. IIpunoxxeHre NpoOU3BOIHON AJIs MCcCaeIOBaHUN (HYHKLUH.

35. HenpepsiBHOCTh QpyHKIIMHU. Touku pazpsiBa pyHkuuu. Kiaccuduxanus Touex
pa3pbiBa QYHKIHUU. ACUMIITOTHI.
36. Bo3pacranue (yObiBaHUEe) PYHKIMA. Y9YaCTKH MOHOTOHHOCTH (DyHKITHH.

37. JloxalbHbIH 9KCTPEMYM. HepBoe H BTOPOC NJOCTATOYHBIC YCIOBHA 3KCTPEMYyMaA.

Tema 10. [TepBoodpasnas (2) 4) 22) 24) 32) 33) OK1-OK 5
38. OcHoBHBIE (hopMyJIBI HHTETPpUPOBaHUs. HermocpeacTBeHHOEe HHTETPUPOBaHHE.

39. 'eomeTpHuueckoe MpUI0KEHUE HEOMPEIeIEHHOTO HHTErpaa.
40. dusnveckue MPUIOKECHHS HEOTPEICIIEHHOTO HHTErpaa.

41. [Tnomaap MI0CKON GUTYPHI.

Tema 11. KommiekcHble ynciaa (1)25)32)33) OK 1 - OK 5
42. KoMIUTEKCHOE YHCII0, CONPSKCHHBIE KOMIUIEKCHBIC YUCIIa, MOJTYJIb U apTyMEHT



43.

44,

45.
46.

47.
48.
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KOMITJIEKCHOTO YHCIIa.
dopma 3anucu KOMIUIEKCHBIX YUCeN (TeOMEeTpHUecKasi, TPHTOHOMETPHUECKas 1
anredpanyeckas)

ApI/I(bMeTI/I‘{eCKI/Ie HeﬁCTBHH C KOMIIJICKCHBIMHA YHCJIaMH.

Tema 12. MuoskectBa. I'padnl. (1)16) 17) 32) 33) OK 1 - OK 5
Ormepanuy HaJl MHOXKeCTBaMH. MHOKECTBA U OTHOIICHHS.

I'pad, cBsa3ubIi rpad, nepeBo, LUK, rpad Ha MIOCKOCTH.

Tema 11. DemenTnl komouHaTopuku (1)16) 18) 32) 33) OK 1 - OK 5
[IpaBunonpoussenenus.llepecranoBku.Pa3mernenus.

Couerannaunux csoricrsa. bunomHbroToHa.

Temal2.DjemenToiTeopuuBeposiTnocTeii.Cratuctuka(7) 16) 18) 25) 27) 32) 33)

49,

50.

51.

52.
53.
54,
55.

56.
S7.
58.
59.
60.

OK1-0OKS
Co06biTusi. Kombunamus coosituii. [IpotrBomnonoxuoecoositre. BeposatHoCTh
coObITHs. CIIOKEeHHE BEPOSTHOCTEH.

HezaBucrumMpiecoObITHS. Y MHOXKEHUEBEPOATHOCTEHCTaTHCTHYECKASIBEPOSATHOCTD
Pazgea 2. 'eomerpus.

Tema 13. Beenenue B crepeomerpuio. Ilapa/uiejbHOCTh NPAMBIX H
miockocreii(1)2)9)12)14)15)28)29)30)32)33)OK 1 - OK 5.
[IpoexTHpoOBaHUe CeTeBOM HHOPACTPYKTYPHI B 0HOPMIIEHHUE
JOKYMEHTAI[HH.
[TpeamMeT cTepeoMeTpun. AKCHOMBI cTepeoMeTprr. HeKoTopbie ClIeICTBHS U3 aKCHOM

[TapamtenpHbIe IpsIMBIE B IPOCTPAHCTBE
[TapayuieapHOCT IPSMON U IIJIOCKOCTH

CkpenuBaroiyecs npsmMple. YTIIbl ¢ COHAIIPaBICHHBIMU CTOPOHAMH. YTOJ MEXKIY
MIPSAAMBIMHU.

[TapanmnensHOCTD MI0cKOCTE. CBOMCTBA MapaIeNbHbIX INIOCKOCTEH.
Terpasap.

ITapamnenenunesn.

3amaun Ha TOCTPOEHUE CEUCHUI.

CaoiicTBa napajjejcnuIicaa.

Tema 14. IllepneHauKyJIAPHOCTb NPAMBIX U MI0ckocTeii(1)2)9) 13) 12) 14) 15) 28) 29)

61.
62.
63.
64.
65.
66.

30) 32) 33) OK1-OKS5
[lepnenauKynsipHbIE TPSIMBIE B IPOCTPAHCTBE.

[Ipu3Hak nepneHuKyIIpHOCTH NPSIMOU U IIIOCKOCTH.

TeopeMa 0 IpsIMOA, NIEPIIEHAUKYIISPHON K INIOCKOCTH.

PaccrosiHue oT TOUKHM 10 TUIOCKOCTH. TeopeMa o0 Tpex NepneHauKyIsIpax.
Yron Mexay npsiMoil U IIOCKOCThIO

JIByrpaHHBIN yroi
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67. Ilpu3HaK neprneHAUKYIIPHOCTH IBYX IIOCKOCTEH.

68. [IpssMOyTroJIbHBIN MapajuIeIeTHIE]

69. IloHsTHE MHOTOTpaHHUKA

70. ITpusma. Ilnomane NOBEPXHOCTH MPU3MBI

71. TTupamuga

72. IlpaBunbHas nupamuaa. Pemenne 3amgay.

73. YceuenHas nupamua. [lnomans NOBEpXHOCTH yCEUSHHON MUPaMU/IBbL.
74. CummeTtpus B ipocTpaHcTBe. [IoHATHE MpaBUIIBHOTO MHOIOIPaHHHKA.

Tema 15. Bektops! B mpocTpancTie(1)2)12)13)14)15)28) 29)30)31)32)33) OK 1 - OK 5

75. ITonsTtue BCKTOpa B IIPOCTPaHCTBE CnoxeHre W BBEIYUTAHHE BCKTOPOB. VYMHOXEHIE
BCKTOpa Ha 4YHCJIO. ITonsiTue KOMIIAJIAHAPHBIX BCEKTOPOB. Paznoxenue BCKTOpa I10

TPEM HCKOMILJIAHAPHBIM BEKTOpPaM.

76. Ilpocreiimme 3aaud B KOOpAMHATaX. YTol Mexay Bekropamu. CkanspHoe
npousBeneHue BEKTOPOB. (OCHOBHBIE CBOMCTBA CKAJIAPHOTO  IPOU3BEICHMUS.

Brraucnenue YTJI0B MEKAY IMPAMBIMU U IINIOCKOCTSAMUA

Tema 16. Hnauuap, kounyc, map(1)10) 11)12)14) 15)28) 29) 30)32)33) OK 1 - OK 5
77. Ionstue munuHapa. Ilnomaas TOBEpXHOCTH IIMIIMHIPA

78. IlonsTue xonyca. [Imomans moBepXHOCTH KOHYca. Y ce4eHHBINH KoHYC. [Tnomans
MIOBEPXHOCTH YCEYEHHOTO KOHYCA.

79. Ilonstue chepsl. YpaBHeHnue chepsl. Bzaumuoe pacmonoxenne cepsl U MIO0CKOCTH.

80. IMTonstue mapa. [Tnomane cheps! u mapa. Pemenue 3amay.

Tema 17.06beémb1 Teat (1) 12 ) 14) 15) 28) 29) 30) 31) 32) OK 1 - OK 5, IIK 1.1
81. O6wem npsimoit mpu3Mbl. OOBEM HAKIIOHHOW TIPU3MBL.
82. O6beM nunuHapa. O6beM nupamMubl
83. O6wem konyca. O0beM mIapa.

84. O0BeM mapoBOro CerMEHTa, IMAapoOBOTO CIIOS M MIApOBOTO cekTopa. [Imomans cdepsr



