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1. INIAHUPYEMbBIH MEPEYEHb PE3YJIbTATOB OBYUEHMSIIO YYEEHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO Ha JOCTHKCHUE CICAYIOIINX LeJIeii:

- dbopMUpOBaHHE TEHTPATHHBIX MAaTEMAaTHYCCKHX TOHATHHA (YMCIO, BEIMYWHA,
reomerpuueckasi (urypa, mepeMeHHas, BEpOATHOCTb, (YHKIMSA, MPOU3BOJAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  moABeneHHE OOYdYalomMXCs Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKH M OKPY’KAIOIETO MUpa, HOHUMAaHHIO MaTEMaTHKU KaK YacTH

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

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

- dopmupoBaHne  (QYHKIMOHAIBLHOW  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 CO34aBaTb MATCMATHUYCCKUC MOJACIH, MPUMCHATH 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. IlnanupyemMbie JUMYHOCTHBIE Pe3YJbTAThl OCBOCHUS

Pabouass mporpamma yueOHOro mpeaMeTa MpelycMaTpUBACT OCTIKEHHE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

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

2) IaTPUOTHUYCCKOTO BOCITHTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKOW Tpa)TaHCKONW HAEHTUYHOCTH, YBAXKEHMsI K IPOLLIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHICKHUX
MAaTeMaTUKOB M POCCHUICKOW MaTEMaTHYE€CKON IIKOJIbI, HCIIOJIb30BAHUE ITUX JIOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTUSX, cpepax 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(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOLIECTBEHHOW MPaKTUKH, MOHMMAHUE MAaTeMaTH4YeCKOW HAayKu Kak chephl 4yeloBEeYEeCcKO
JESITEIIbHOCTH, ATAMOB €€ Pa3BUTHUS M 3HAYMMOCTH JJIsI PA3BUTHS IMBHIIM3AIUN, OBIIAJICHUC SI3BIKOM
MaTeMaTUKd M 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 OOOOIICHUS W BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHOTO
HAOJIIOICHUs, MCCACIOBAHMS, OIIEHWBATh JIOCTOBEPHOCTH ITOJIYUYECHHBIX PE3YJIbTAaTOB, BBIBOJOB MU
0000I1IEHHI;




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

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

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

BBIOMpaTh ~ MHPOPMAIIMI0O W3  HCTOYHMKOB  PA3jIUYHBIX  THUIIOB, AaHAJIM3UPOBATh,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U OPM MPEIACTABICHUS;

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

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH 110 CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM KPUTECPHUSIM.

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 BBIPAKATh CBOK TOYKY 3pEHUS 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 WJCH, HAIICJICHHBIC HAa IOWCK PEIICHHUsS, COMOCTAaBISITH CBOU
CYXKICHHS C CYXJCHUSAMU APYTUX YYAaCTHUKOB Juajora, OOHapyXUBaTh pazlU4Me U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTaBIATh PEe3ylbTaThl PpEUICHHsS 3aJadd, OJKCIEPUMEHTa, WCCIEIOBAaHUS, 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  pEUICHWS  3aJadd, BBIOMpPATh  CIHOCOO  PEHICHUS
¢ yuyéTOM HMEIOIIUXCS PecypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW WH(OpMAIINH.

Y oOyyaromerocs O0yayT 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 MaTeMaTHIeCKON 3a/1auH;

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, OOBSICHATH MPUUYUHBI JTOCTHIKEHUS
WIH  HEJIOCTIKEHUS  PE3yJbTaTOB  JICATEIBHOCTH, HAXOJWUTh OINMOKY, JIaBaTh  OIICHKY
MPUOOPETEHHOMY OIIBITY.

V obyuyaronierocs 0yayr cchopMHPOBAHEI CIEAVIOIME YMEHHS COBMECTHOM JIEATECIHHOCTH:

MOHUMATh M HWCIOJb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHIUBUAYAIBHOW pabOTHI Tpu
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 TPYNIOBBIX ¢opMmax paboThl (0OCYXIeHHsS, OOMEH MHEHHH, «MO3TOBBIE
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 B3aUMOJICHCTBHS.

1.2.3. Ilnanupyemble npeAMeTHbIE Pe3yIbTAThl 0CBOCHHUS

Ilo vueOHOMY mnpeamery ''"Marematuka' (Bkao4Yass Kypchl '"AJireOpa M HadaJa
MaTeMaTudeckoro anaausa', ""I'eomerpusa', ""BepodTHOCTDh H cTATHCTHKA')




1) BmageHme MeETOAAMH JIOKA3aTENbCTB, AITOPUTMAMHU pEIICHHWS 3ajad; yMEHHE
(GbopMyIHpOBaTh ONpPEAEICHUs, AKCHOMBI M TEOPEMBI, MPUMEHATh UX, MPOBOJIUTH JOKa3aTEIbHBIC
paccyXJICHHS B XOJIC PELICHUS 3a/1a4;

2) yMeHHUE ONepupoBaTh MOHATUAMU: CTEIIEHb YUCIIA, JJorapu(M YMCIa; yMEHUE BBIIOIHSITD
BBIYMCIICHHE 3HAYCHUWH M TpeoOpa3oBaHMs BBIPAKEHHH €O CTENEHAMH U Jorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAKCHU;

3) yMeHue ONepUpOBATh NOHATHUSAMH: palMOHAIBHBIC, WPPAIMOHANBHBIC, TTOKAa3aTeNlbHBIC,
CTETIEHHbIE, JTorapu(PMUUECKUE, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHEe OIEpuUpoBaTh MOHATHAMHU: (GYHKIHS, HETpepbiBHAas (QyHKIMS, MPOU3BOIHAS,
nepBooOpas3Hasi, OINpPEJCICHHBI MHTETpal; YMEHHE HAXOIUTh NPOU3BOJAHBIC 3JIEMEHTApPHBIX
(GyHKUINH, UCTIONB3YSl CPABOYHBIE MAaTEPUANIbl; UCCIEAOBATh B MPOCTEHIINX CIy4asx (PYHKIHHU Ha
MOHOTOHHOCTb, HaXOJIUTh HaWOONBIINE M HAWMEHbBIINE 3HAYCHUS (YHKLUI; CTPOUTH TpaduKH
MHOTOYJICHOB C HCIOJb30BAHMEM alllapaTa MaTEeMaTHYECKOTO aHAJIM3a; MPUMEHSITh HMPOU3BOIHYIO
IpY PEUICHUH 33734 Ha JABWKCHHUE; PEIIaTh NPAaKTHKO-OPHEHTHPOBAHHBIC 3a/1a4M HA HAHOOJbIINE U
HaMMEHBIINE 3HAYEeHUS], HA HAXOXKACHUE ITYTH, CKOPOCTH M YCKOPECHHUS;

5) ymenue omepupoBaTh MOHSATHAMH: palMOHAIbHAs (DYHKLUS, MMOKa3aTelnbHas (yHKIUS,
crerieHHast (QyHKIMs, Jorapumuyeckas (QYHKIUS, TPUTOHOMETpUYeckne (GYHKIHUH, OOpaTHbIC
(GYHKIMK; yMEHHE CTPOUTHh rpadMKU M3YYEHHBIX (YHKIHMHA, UCTIONB30BaTh IPaUKHU MPH U3yIEHUH
IPOIIECCOB M 3aBUCHUMOCTEH, NMpPU PEUICHWH 33Jad M3 JPYTUX YYEOHBIX IMPEIMETOB M 3a1ad U3
peanbHO )KU3HU; BEIpaKaTh (POPMyJIaMH 3aBUCHMOCTH MEXY BEJTHUYMHAMM;

6) yMeHHEe pemiaTh TEKCTOBBIE 33[aud Pa3HBIX TUIOB (B TOM YHMCIIE HA TPOIEHTHI, TOIH U
YacTH, Ha JIBU)KEHHE, pPadOTy, CTOMMOCTh TOBApOB M YCIIyT, HAJIIOTH, 3a/1a4d U3 00JIaCTH yIpaBlICHHS
JUYHBIMH U CEeMEWHBIMU (DMHAHCAMH), COCTABIISATH BBIPAKEHUS, YPaBHEHUS, HEPAaBEHCTBA M HUX
CHCTEMBI 110 YCJIOBHIO 33/1a4M, UCCIIE0BATh IMOJIYyYCHHOE PEIICHNE U OLIEHUBATh MPaBIONO100HOCTh
pe3yIbTaToB;

7) yMeHHE ONepUpOBaTh MOHATUSAMHU: CpeHee apu(METHYECKOe, MeluaHa, HauOoIbllee M
HaMMEHBIIIEe 3HAYCHUS, pa3Max, JAUCIEPCHUsi, CTAaHIAPTHOE OTKIIOHEHHE YMCIIOBOTO Habopa; yMeHHe
U3BJICKaTh, HMHTEPIPETUPOBATH HH(GOPMALMIO, TPEICTABICHHYI0 B TaONHUIAX, Ha JUarpammax,
rpaduKax, OTpaXkarollylo CBOHCTBA pEaTbHBIX TPOIIECCOB M SIBIICHUI; TIPEICTABIATH HH(OPMAIIHIO C
MOMOIIBIO TaOJIMII U AUArpaMM; UCCIIEI0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;

8) yMeHue onepupoBaTh NOHATUSAMU: CIIy4alHBIN ONBIT U CilydyaifHOE cOObITHE, BEPOSATHOCTh
CIIy4aifHOTO COOBITHSI; YMEHUE BBIYHCIISATH BEPOSTHOCTH C MCIIOJNB30BaHUEM I'padUUeCcKUX METOJIOB;
OPUMEHSATH (POPMYJIBI CIOKEHHUS U YMHOXKEHUSI BEpOATHOCTEH, KOMOWHATOPHBIE (haKThl U (HOPMYIIbI
NpY PEIICHUH 3aJla4; OICHWBATh BEPOSTHOCTH PEAJbHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMH
BEJIMYMHAMU; YMEHHME NPUBOJAUTH MPHUMEPHI NMPOSBICHUS 3aKOHA OOJBIIUX YHCEN B NMPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

9) ymeHue onepupoBaTh MOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb, IPOCTPAHCTBO, IBYTPaHHBIN
yTOJI, CKPEIINBAIOIINECS TIPSIMBIE, NTAPAJUIEIBHOCTh U MEPIECHANKYISIPHOCTD MPSMBIX U IJIOCKOCTEH,
YToJl MEXIY MPSIMBIMH, YTOJI MEXY MPSIMOM U MIOCKOCTHIO, YTOJI MEXY MIOCKOCTSIMHU, PACCTOSTHHUE
OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMH, PACCTOSHUE MEXIY TUIOCKOCTSIMH, YMEHHE
UCIIOJIb30BaTh MPU PELICHUH 3a7a4 U3y4eHHbIE (PaKThl M TEOPEMbI IUTAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 00BEKTOB OKPYIKAIOIIETO MHPA;

10) ymeHue omnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHHUK, CEYEHHE MHOTIOIpaHHHKa, KyO,
napajieNienure]], mpu3Ma, mupaMuaa, GUrypa U MOBEPXHOCTh BPAUICHHUS, IMIIUHIP, KOHYC, IIap,
cdepa, cedeHus (Urypsl BpallleHus, I0CKOCTh, Kacatomasics chepsl, HIWIMHIpPA, KOHYCa, IIOalb
MOBEPXHOCTU MHUpaMUAbI, MPHU3MbI, KOHYyca, LWIUHApa, IUlomanb cdepbl, o0beM KyoOa,
OPSMOYTOJIBHOTO TMapajulefienuIeaa, MUPaMUabl, MpHU3Mbl, LUIMHIpA, KOHYyca, lIapa; yMEHHe
n300pakaTh MHOTOTPAHHHKH M TIOBEPXHOCTH BpAIEHHs, MX CEYCHUS OT PYKH, C MOMOIIBIO
YEePTEeXKHBIX HHCTPYMEHTOB U DJEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIbHBIE MHOTOTPaHHUKH;

11) ymenue omepupoBaTh MOHATUSMH: JBM)KEHHE B IPOCTPAHCTBE, MOAOOHbBIE (UTYpPHI B
IIPOCTPAHCTBE; UCIOJB30BaTh OTHOILEHUE TUIOIIAJCH MOBEPXHOCTEW M 00BEMOB MOJOOHBIX (UTYD
IpU PEUICHNH 33/1a4;



12) yMmMeHHME BBIUUCIATH T'€OMETPUUYECKHE BEIWYMHBI (UIMHA, YroJ, IUIOIAaAb, OO0BEM,
IUIOINAb MOBEPXHOCTH), UCHIOJB3Ys U3yUeHHBIE (POPMYIIBI U METOMBI,

13) ymeHue onepupoBaTh MOHATHSIMU: MPAMOYTOJIbHAs CUCTEMa KOOPJAUHAT, KOOPIAMHATHI
TOYKH, BEKTOP, KOOpJAUHATHl BEKTOPA, CKAISIPHOE MPOU3BEACHHE, Yroll MEXIY BEKTOpaMH, cymMma
BEKTOpPOB, IPOM3BEJCHUE BEKTOpAa Ha YHUCIIO; HAXOJUTh C IIOMOINBIO H3YYEHHBIX (QOpMyIl
KOOpJMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMU;

14) ymeHue BbIOMpaTh NOAXOAALIMNA U3YYSHHBI METO [UId PELIeHUs 3a/1a4M, PacliO3HaBaTh
MaTeMaTHuecKkue (hakThl M1 MaTEeMaTHUYECKHUE MOJICNU B MPUPOJHBIX M OOIIECTBEHHBIX SBIICHHSIX, B
UCKYCCTBE; YMEHHE IPHUBOJUTH MPUMEpPbl MATEMaTHYECKUX OTKPBITUH POCCUHCKONM M MHPOBOM
MaTeMaTHYeCKOM HayKH.

15) ymeHue omnepupoBaThb NOHATHUSAMU: OIPEICIIEHHUE, AKCUOMa, TEOpeMa, CIIEACTBUE,
CBOWCTBO, IpPH3HAK, J0KA3aTeNIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH; yMeHHUE (HOpMYIMPOBATH
oOpaTHOE U NIPOTUBOIOJOXKHOE YTBEPXKACHHUE, IPUBOAUTH MPUMEPHl U  KOHTPIPUMEPHI,
UCIOJIb30BaTh METOJ| MaTeMaTHYeCKOW HWHIYKLMHU; MPOBOAUThH JOKA3aTelbHbIE PACCYXIEHHUS INpU
pEelIeHNN 3a/1a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD PACCYXKICHUM;

16) ymenue onepupoBaTh IOHATUSAMH: MHOXXECTBO, IOAMHOXXECTBO, OIEPaLUU HaJ
MHOKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil ONMCaHMS
peasbHbIX HPOLIECCOB W SIBIEHUN W NpU peIIeHUM 3ajJad, B TOM YHUCIE U3 JAPYIHX Y4eOHbIX
IIPEIMETOB;

17) ymeHue omepupoBaTh MOHATHUSMU: rpad, CBsS3HBIM rpad, aepeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OMHCHIBATh Irpadbl pa3IMuHBIMU CIIOCOOAMHM; UCIOIB30BaTh rpadbl
IPU PELIeHNH 3a/1a4;

18) ymenme cBOOOIHO ONEPUPOBATH MOHATHSAMH: COYETAaHUE, MEPECTAHOBKA, YHUCIIO
COYeTaHUl, YUCIIO MepecTaHOBOK; OMHOM HBIOTOHA; yMeHue NMPUMEHATh KOMOMHATOPHbIE (DAaKThI U
paccyxaeHus JUIsl pelIeHus 3a/1ay;

19) ymenue omnepupoBaTh MOHATHSAMHU: HATypajibHOE YHUCIIO, LEJIOE YHUCIO, OCTATOK IIO
MOJlyJI0, pPalMOHAIbHOE YHCIIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBA HATYpPaJbHBIX, LEJbIX,
paLMOHATIBHBIX, AEHCTBUTEIBHBIX YMCET, YMEHUE HCII0JIb30BaTh IPU3HAKHU JEIIMMOCTH, HAUMEHBIINH
oOuMii fenuTenh M HauMEHbIIee oOllee KpaTHoe, alropuT™M EBKiIuaa mnpu penieHuu 3ajad;
3HAKOMCTBO C Pa3JIU4YHbIMH MO3UIIMOHHBIMU CUCTEMAaMHU CUHUCIICHUS;

20) ymenne cBOOOJHO OINEpUPOBATH MOHSATHSAMH: CTENEHb C IIEJBIM TOKa3aTeieM, KOpeHb
HaTypaJIbHOM CTENEHHU, CTENEHb C PALMOHAIBHBIM IIOKA3aTeleM, CTENEHb C JEHCTBUTEIBHBIM
(BellecTBEHHBIM) ITOKa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

21) yMmeHMe ONEpUpPOBaTh MOHATHSAMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHH M HEPAaBEHCTB, DPABHOCWJIBHOCTH YpaBHEHUH,
HEPABEHCTB W CHUCTEM, palMOHAJbHBbIE, WPPALUOHAIBHBIE, IIOKA3aTEJIbHbIE, CTEICHHBIE,
jgorapumMuyecKkre, TPUTOHOMETPUUYECKUE YpPaBHEHMs, HEPAaBEHCTBA M CHCTEMBbl, YMEHHUE pellarh
YPaBHEHHUs, HEPAaBEHCTBA U CHCTEMBbI C IIOMOIIBIO PA3JIMYHBIX IPHUEMOB; pelIaTb ypPaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C MApaMeTpoM; NPHUMEHSATHb ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBbI IS
peleHns MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTe HayKU U pealbHOM KHU3HH;

22) yMmMeHHe CBOOOTHO OIEpHpOBATh MOHATHSME: rpaduk (QyHKIUM, oOpaTHas (yHKIHS,
KOMITO3UIUS (DYHKIMH, THHEeHHas QyHKIMS, KBaJApaTUYHas QYHKIUS, CTeTeHHas (YHKIUA C LebIM
MoKa3areieM, TPUTOHOMETpUYECKHe (YHKIHMH, OOpaTHble TPUTOHOMETpUYECKHEe (YHKIUH,
nokaszarejabHas M Jorapugmuueckas (QyHKIMHM; YMEHHE CTPOUTh Tpaduku (YHKIMH, BBHITOIHATH
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

YMEHHUE HCIIONB30BaTh rpaduku (GYHKIMHA Ui U3y4EHHs MPOLIECCOB M 3aBUCHUMOCTEH HpHU
pelleHnu 3a/Ja4d U3 JAPYTUX y4eOHBIX MPEeIMETOB W U3 peallbHOM KHU3HU; BbIpaXKaTh (hopMmynamu
3aBUCUMOCTH MEKy BETMUMHAMY;

yMEHHE CBOOOHO ONEpPUPOBATh MOHATUAMU: YETHOCTh (DYHKIUHU, IEPUOTUIHOCTh PYHKIINH,
OTrPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTH (YHKIHH, OSKCTpeMyM (QYHKUUH, HauOoiblee Hu
HauMeHbIllee 3HaYeHUs] PYHKIIUU Ha IPOMEXYTKE; YMEHHUE TPOBOAUTDH UCCIIEIOBaHNE (PYHKIINH;

YMEHHUE UCMOJIb30BaTh CBOMCTBA U TpapuKu (PyHKIMIA 1751 pelieHus YpaBHEHUH, HEpaBeHCTB
W 33Jad C I[apaMeTrpamu; H300pakaTb Ha KOOPAMHATHOW TUIOCKOCTH MHOKECTBA PpELICHUH
YPaBHEHUI, HEPABEHCTB U X CUCTEM,;



23) yMeHHe CBOOOJTHO ONEPUPOBATH MOHATHUSMHU: TOCIIEIOBATEIHLHOCTh, aprpMeTHYECKas
nporpeccusi, TeOMEeTpHUecKasi porpeccus, OECKOHEYHO yOBIBAIOIIasi T€OMETPHUECKas MPOTrpeccus;
YMEHHE 3a/1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (HOPMYIT;

24) ymeHHE ONEpPHPOBATH MOHATUSMHU: HENPEPHIBHOCTh (DYHKIUH, ACUMITOTHI Tpaduka
byHKIIMKM, TepBas ¥ BTOpas NPOU3BOAHAS (PYHKIMU, TEOMETPUYECKHH M (DU3UUECKUH CMBICIH
NPOM3BOJIHOW, TIEpBOOOpa3Hasi, ONpPEACICHHbI MHTErpal; yMEHHE HAaXOAMTh ACHMITOTHI rpaduka
GyHKIIMM; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, IPOU3BEIEHHUS, YACTHOIO U KOMIIO3HUIIUU
(GyHKUIMH, HAXOAUTH YpaBHEHUE KacaTeNbHOM K rpaduky QyHKINY;

YMEHHE HCIOJb30BaTh MPOM3BOAHYIO MJsi HCCieAOBaHUA (GYHKIUN, i1 HaXO0XKJICHUS
HAWIYYILIEro pPeuIeHUs] B MPUKIAJAHBIX, B TOM YHCIE COLUATbHO-IKOHOMUYECKUX U (DU3HUECKUX
3ajadax, Ui ONpENENIeHUs] CKOPOCTH M YCKOpPEHHs; HaXOAWTh IUIOMAAW U 00BeMBbl (QUIYp C
MOMOUIbI0 HMHTErpaja; MPUBOAUTH IMPUMEPHl MaTEMaTHYECKOIO0 MOJEIMPOBAHUS C TMOMOILBIO
muddepeHINaTbHBIX YPaBHEHHI,

25) yMmeHHE ONepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO, COMPSIKEHHBIE KOMIUIEKCHBIE
quciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4YHclia, (opMa 3amucH KOMIUIEKCHBIX —YHCEl
(reomeTpuueckasi, TPUTOHOMETpPUYECKasi U anreOpanueckas); yMeTb MPOU3BOAUTH apu(pMETHUECKHE
JIEMCTBUS C KOMIUIEKCHBIMU YHCIIaAMU; TIPUBOJIUTH MIPHUMEPHI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCET;

26) ymeHHe CBOOOJHO OMEpUPOBATH MOHATUSAMU: CpeaHee apudMeTHUecKoe, MeauaHa,
HanOoJIbIIIee M HAUMEHBIIIEE 3HAUYCHHSI, Pa3Max, TUCIIEPCHS, CTAHJAPTHOE OTKJIOHEHHE ISl OTACAHHS
YHCIIOBBIX JIaHHBIX; YMEHHE HCCIEOBAaTh CTATHCTUYECKUE JIaHHbIE, B TOM YHCIE C MPUMEHEHHEM
rpadu4ecKuXx METOJOB M DJEKTPOHHBIX CpPEACTB; TIpadUUecKd HCCIEA0BAaTh COBMECTHBIC
HAOIIO/IEHUS C IIOMOIIBIO TUAarpaMM pacCEeUBaHUS U IMHEHHON perpeccuu;

27) yMeHHe HaxXxOIUTh BEPOSTHOCTH COOBITHHA C HCIOIB30BaHUEM TpapUUECKUX METOJIOB;
OPUMEHSTh ISl pelieHus 3aaad (GopMylbl CIOKEHUS W YMHOXKEHHS BEpOSTHOCTEH, (Qopmyny
NOJTHOM BeposATHOCTH, Gopmyny bepHymim, komOuHaTOpHBIE (AKTBI W (QOPMYIBI, OLIEHUBATH
BEPOATHOCTH pEAIbHBIX COOBITHI; YMEHHE OINEepUPOBaTh NOHATHUAMHU: CIy4ailHas BeJIMYMHA,
pacnpeneleHne BeposiTHOCTEH, MaTeEMaTUUECKOe 0XKHJIaHue, TUCIIEPCUsl U CTaHIapTHOE OTKJIOHEHUE
CIIy4aifHON BeNUYUHBI, QYHKIMH PACHpPEICNICHUsS U IUIOTHOCTH PaBHOMEPHOIO, MOKA3aTENbHOTO U
HOPMAJIBHOTO pacCIpeNesIeHUd; YMEHUE HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACHPEACIICHUN s
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMHU: 3aKOH OOJIBIIMX 4YHCEd, METO/bl BBIOOPOYHBIX
UCCIIEIOBaHMIA; YMEHHUE TMPUBOIUTH MTPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX H
0O0I1eCTBEHHBIX SIBJICHUSX;

28) ymeHue cBOOOJHO ONEPUPOBATh MOHATUSMH: TOUKA, TPsAMasi, IUIOCKOCTh, IPOCTPAHCTBO,
OTpe30K, Jy4, IUIOCKMHA YroJl, JABYIPaHHBIA Yroji, TPEeXI'paHHBIH Yroji, IepeceKaroumecs,
napajieNlbHble ¥ CKPEIIUBAIOIINECS MPSIMbIE, NapaIeIbHOCTh M TEPIEHANKYISIPHOCTD MPSIMBIX H
IUIOCKOCTEH, Yrosl MexXay MNpsAMBIMU, YroJd MEXIy MpsSIMOH U IUIOCKOCTBIO, Yrod MEXIy
IUTIOCKOCTSIMH; YMEHHE WCIIOJIb30BaTh IPH PEIICHHH 3a7ad H3y4eHHbIE (AKThI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OIIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOLIEM MUDPE; YMEHHE ONEepUpOBaTh
MOHATUSIMH: MHOTOTPAaHHHK, CEYEHHWE MHOTOTPAHHUKA, IPAaBHIBHBI MHOTOTPAHHUK, IPH3MAa,
nupampia, ¢urypa M TOBEPXHOCTh BpAlICHUs, IWIMHAP, KOHyC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHHS] KOHYyca U LWIMHJIpa, MapajuleJbHble OCH WJIM OCHOBaHHWIO, CEUEHHUE Iapa,
IUIOCKOCTh, Kacaromlascs cgepsl, MUIUHIPA, KOHYCA; YMEHHE CTPOMTH CEYeHHE MHOTOrpaHHMKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTH BpAIEHHS, WX CEUYEHHS, B TOM YHCIE C
MOMOIIIBIO  3JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TE€OMETpUYECKHX (uryp,
CaMOCTOSITENIEHO  (DOPMYITHUPOBATh ONpEACTCHUS HW3y4aeMbIX (UTYp, BBIIBUTATh THIIOTE3BI O
CBOWCTBAaX W NpPU3HAKAX TEOMETPUYECKUX (QUTyp, OOOCHOBBIBATH WIJIM OINPOBEpraTh HX; YMEHHE
NPOBOJUTH KiaccH(UKAMio (GUTYp TIO pa3IUYHBIM TPU3HAKaM, BBHINOJHATE HEOOXOIMMBIC
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

29) yMeHHe CBOOOJHO OINEPUPOBATh MOHATHUSAMH: IUIOIMAAL (GHUTYpbl, 00BEM QHUTYypBHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKU O IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMHU, PAacCTOSHHUE
MEXIy TUIOCKOCTSMH, TUTOmAnb chepbl, IUIomans MOBEPXHOCTH HHUPAMUIBI, MPHU3MBI, KOHYCa,
IWIMHApPa, 00beM Ky0a, MPsIMOYrojbHOrO MapajuleNenunesna, NUpaMHUAbl, NPU3MBbI, LHWIMHApA,
KOHYCa, I1apa; yMEeHUE HaXOIUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTyp;

30) ymeHue CBOOOJHO ONEPHPOBATH MOHATHSAMM: JBM)KEHHUE, MapauICIbHBIA MEpeHoc,



CHUMMETpHUsI Ha IUIOCKOCTM W B TPOCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE MOAOOHS, TOI00HBIC
(Gurypsl; yMeHue pacro3HaBaTh paBHbIC U MOJO0HbBIE (PUTYPHI, B TOM YHCIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHUE HCIONIb30BaTh TI'€OMETPUYECKHUE OTHOILIEHUS, HaXOIUTh TE€OMETPHUYECKHE
BEJIMYMHBI (JIMHA, YTOJI, IJIOLIalb, 00bEM) IIPH PELICHUHU 3a71a4d U3 APYIHX YUEOHBIX MPEIMETOB U U3
peanbHOU KU3HU;

31) ymeHuwe CBOOOAHO ONEPUPOBATH IMOHATUAMHU: MPSIMOYrOJbHASA CHCTEMAa KOOPIWHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHl BEKTOpA, CyMMa BEKTOpPOB, MPOU3BEACHHE BEKTOpa Ha
YHCII0, Pa3JIoKEHUE BEKTOpa M0 0a3ucy, CKaJsipHOE MPOM3BEACHNE, BEKTOPHOE MPOU3BEICHHUE, YO
MEXJy BEKTOpaMHU; yYMEHHE HCIOJb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOHA [UIsl pelICHUS
FeOMETPUUECKUX 33/1a4 U 3aJa4 APYTUX y4eOHBIX MPEAMETOB; ONEPUPOBAThH MOHATUSMU: MaTpUla 2
X 2 1 3 X 3, onpenenuTenb MaTpULbl, TEOMETPUUECKUIN CMBICI OIIPEIEIUTENS;

32) yMmeHHE MOJEIUPOBATH pEAIbHbIE CUTyallUM Ha $3bIKE MaTEMaTHKH; COCTaBIISThH
BBIPQXCHUS, YpPAaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBl IO YCJIOBHMIO 3a/ayd, WUCCIEI0BaTh
MOCTPOCHHBIE MOJENIN C HCIOJIb30BAHMEM ammnapara ajireOpbl, UHTEPIPETUPOBATH IOTYYCHHBIN
pe3yibTaT; CTPOUTh MAaTEMATUYECKUE MOJETH C MOMOIIBI0 Te€OMETPUUYECKUX TMOHSATHHA U BEIHYHWH,
peliaTh CBSI3aHHbIE C HUMH MPAKTUYECKUE 3a/1a4d; COCTABJISITH BEPOSITHOCTHYIO MOJENb H
UHTEPIIPETUPOBATh  MOJYYEHHbIH  pe3yibTaT; peliaTh NPUKIAIHBIE 33Jaud  CPEACTBAMHU
MaTeMaTHUYECKOT0 aHalln3a, B TOM YHCIIEe COLUAIbHO-9KOHOMUYECKOTO B (PU3UUECKOT0 XapaKTepa,

33) yMeH#e BBIOMpATh MOJXOAALIMA METON JUIsl PEHICHUs 3a/1aud; MOHMMaHUEe 3HAYMMOCTHU
MaTeMaTUKd B M3yYEHUU TPUPOJHBIX M OOILIECTBEHHBIX TMPOIECCOB U SBJICHUI;, YMEHHE
pacro3HaBaTh MPOSBICHHWE 3aKOHOB MAaTEMAaTHKH B HMCKYCCTBE, YMEHHE IPUBOJUTH IPHUMEPHI
MaTeMaTHUYECKUX OTKPBITUNA POCCUICKON U MUPOBOI MaTeMaTHYeCKOW HAYKH.

K xoHny o0y4eHusi o0y4yawlmuiicsi MOJYYHMT CJeAYyHOIIUe IMpeIMeTHbIe pe3y/bTaThbl 10
oT/AeIbHBIM TeMaM (enepaibHOi padoueil mporpamMsbl yueOHoro kypca «Maremaruka. Kype
«AJTe0pbl 1 HAYAJIA MATEMATHYECKOI0 AHAJIHN3A»:

Yuciaa ¥ BLIYMCIEHUA:

CBOOOJHO OMEpUPOBATh MOHITUSAMH: DPALHUOHAIBHOE YHCIO, OECKOHEYHas MepHOINYecKas
JIpoOb, MPOIEHTHI, UPPAITMOHATBHOE YHUCIIO, MHOXKECTBA PAIIMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEIl,
MOAYJb AEUCTBUTEIBHOTO YHUCIA;

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

MPUMEHATHh TPUOIDKCHHBIE BBIUMUCIEHUS, TIpaBUja OKPYIJICHUS, TPUKHUIKY U OICHKY
pe3ynbTaTa BIUYMCICHUN;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTejleM, HCIOIb30BaTh
NOAXOANIYI0 (opMy 3amucu ACHCTBUTENBHBIX YWCEN JUIsl pEeHIeHHs] MPAKTUYECKUX 3aJad |
MIPEICTABJICHUS TAHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATYPALHOU CTENEHU;

CBOOOJTHO OTIEPUPOBAThH MOHITHEM: CTENEHD C PAIIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJIHO OMEpUPOBATh TOHATUSAMHU: JIOTapuU(PM dYHCIa, JSCITHYHBIE U HATypalbHBIC
norapudmsr;

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

ONEepUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTA.

CBOOOJTHO OMIEPUPOBATH MOHATHUSIMU: HATYPAITHHOE U II€JI0€ YMCIIO, MHOYKECTBA HATYPAIbHBIX U
LEJIBbIX YMCEN, UCIOJIb30BaTh MpU3HaKU aeauMocTH 1enbix yucen, HOJ n HOK natypanbHbIX uncen
JUTSL peIIeHUs 3a/1a4, TPUMEHSTh alropuTM EBKina;

CBOOOJHO OMEpUPOBATH MOHATHEM OCTaTKa MO MOMIYJIO, 3allMChIBATh HATypalbHBIC YHCIA B
Pa3TUYHBIX MTO3UIIMOHHBIX CHCTEMAaX CUHMCIICHHUS;

CBOOO/IHO OTNEPUPOBAThH MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMITJICKCHBIX YHCEN,
MIPEACTABISITh KOMIJIEKCHBIC YHCa B aNreOpandecKoil U TPUTOHOMETPUIECKON (hopMe, BBITOJHSTH
apudmMeTHIecKre onepali ¢ HUMU U H300pakaTh Ha KOOPIMHATHON TIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH TMOHATHUSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIILHBIC
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YPaBHEHMSI U YPABHEHUS-CIICICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIMYHbIE METOABI PEIICHHs pPAlMOHATIBHBIX M JpOOHO-panMOHAIBHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEILICHHS] HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMHU: MHOTOYJIEH OT OAHOM MEPEMEHHOM, MHOIOWIEH C LIEJIbIMU
K03 pULIMEeHTaMU, KOPHY MHOTOWIEHA, IPUMEHSATH JIeJIEHUe MHOTO4JIEHa HA MHOTOUIEH C OCTATKOM,
teopeMy be3y u Teopemy Buera i penienus 3anay;

CBOOOJHO OINEPUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpULA, ONPEAETUTENb
MaTpuLbl 2 X 2 U €ro reOMeTpUUYECKUN CMBICII, MCIIOJIb30BaTh CBOICTBA ompenesnuTens 2 X 2 i
BBIUUCIICHUS] €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN M PELICHUS CHUCTEMbl JIMHEHHBIX
YPaBHEHMH, MOJIEIUPOBAaTh pealbHbIE CUTYAllMM C IMOMOLIbIO CHUCTEMbl JUHEHHBIX YpaBHEHU,
UCCIJIEI0BaTh MOCTPOEHHBIE MOJEIM C IOMOIIBI0 MATPHUL] U OINpEeAEIuTeNIel, UHTEPIPETUPOBATD
IOJyYEHHBIM pe3yJIbTaT; HUCIOJb30BAaTh CBONCTBAa JEHCTBMM C KOPHSAMHU U1 NpeoOpa3oBaHMs
BBIPQKEHUI; BBIOJHATH MPEOOPa30BaHUS YHCIOBBIX BBIPAKCHHUN, COJEPKAIIUX CTEHNEHH C
paLMOHATILHBIM [T0Ka3aTeleM;

MCIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIsl MPeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO OIEPUPOBAThH MOHATUAMU: HUPPALMOHANbHbIE, TIOKAa3aTelbHble U JorapupMUUecKue
YpaBHEHHUS, HAXOAUTh HMX PELIEHUS C IMOMOUIbI0 PAaBHOCWIBHBIX IEPEXOJ0B WM OCYLIECTBIISIS
IPOBEPKY KOpHEH;

IPUMEHITh ~ OCHOBHBIE  TpPUTOHOMETpHYeckue  (GopMyinbl Uil npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOZIHO  ONEpUpOBATHh  IMOHATUEM: TPUTOHOMETPUYECKOE  ypaBHEHUE, IPUMEHSTH
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUI;

MOJIETIMPOBATh pEAJIbHbIE CUTYallUU Ha S3bIKE alreOpbl, COCTABJIATH BBIPAXKEHMSI, ypaBHEHUS,
HEpPaBEHCTBA 110 YCJIOBMIO 33J]auH, UCCIIE0BaTh IOCTPOSHHbBIE MOJEIH C UCIOJIb30BAHUEM alrapara
anreOpsl.

CBOOOJHO OIEPUPOBAThH MOHATHAMHU: HUPPALMOHAIBHBIC, TIOKAa3aTeIbHbIE U JIOTapU(MUUECKUE
HEPaBEHCTBA, HAXOUTh UX PEILEHHsI C IOMOIIBIO0 PABHOCUIIbHBIX IIEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEH NMPH pelIeHHH TPUTOHOMETPHUYECKOTO YPaBHEHHUS;

CBOOOJHO  ONEpPHpPOBATh  IOHATHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO, IPUMEHATh
HE0O0X0UMBIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

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

pemaTrh  palnuoOHAaJbHBIC, HPPALMOHAIBHBIC, TIOKa3aTeNbHbIC, JIoOTapUMHUUECKUE U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COJIeprKalllie MOAYIIH U TapaMeTphl;

MPUMEHSTH TpadUuecKue METOBI JUIsl PEIICHHS ypaBHEHWH M HEPaBEHCTB, a TAKXKe 3a/1ad C
napamMeTpamu;

MO/JICIIMPOBATh pPeajbHBIE CUTYAIlMH HA SI3bIKE alreOpbl, COCTABIATh BBIPAKECHUS, YPaBHEHHUS,
HEpaBEHCTBA M HUX CHCTEMbl IO YCIIOBHIO 33JayHd, MCCIEJOBAaTh IOCTPOCHHbIE MOJAEIH C
UCTIOIB30BaHUEM armapaTa ainreOpsl, HHTEPIPETUPOBATH IMOTYUYSHHBIN pe3yIbTar.

DyHKIUH U TPaQUKH:

CBOOOJIHO ONEpUPOBATh TMOHATUAMU: (QYHKIMS, CIOcOObl 3amaHus (QyHKUIMH, B3aUMHO
oOpatHble (yHKIMM, KoMOo3uuus QyHKUIUH, rpaduk GYHKIMH, BBIIOJHATH HIIEMEHTApHBIC
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEpUPOBATh MOHATHAMM: OOJIACTh ONPENIEIEHUS] U MHOXKECTBO 3HAUCHUH (yHKINH,
HYH (QYHKIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJTHO OMEPUPOBATh MOHATUAMU: YETHBIE U HEUETHBIC (PYHKIIMH, IEpUOINUYEecKre (DYHKIUH,
NPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMYMBI M MHUHHUMYMBI (YHKIIUH, HawOoIbIIee W
HalMEHbIIIee 3HaueHUe (PYHKIIMH HA IIPOMEXKYTKE;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: CTENeHHas (YHKIHS C HATypajdbHBIM U  IEJIBIM
nokasareseM, Tpaguk CTeNeHHON (QYHKIIMU ¢ HATypaJIbHbBIM U IeJIBIM MToKa3aTeseM, TpaguK KOpHS n-
Oif CTETIeHU KaK (PYHKIIMU OOpaTHOH CTENIeHN C HaTypallbHBIM TOKa3aTeNeM;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: IIOKa3aTelbHas W Jorapugmuyeckas QyHKIUH, HX
CBOMCTBA U IrpadMKH, UCIIOIB30BaTh UX I'paUKH JUIsl pELLICHHs YPaBHEHUH;

CBOOOZIHO OIEPUPOBATh IMOHATUSAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTb, OIPENEICHHE
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMeHTa;

UCMOJb30BaTh TpapuKku (GYHKUMNA U1 WCCIEAOBAHHS TPOLIECCOB U 3aBUCUMOCTEH TMpHU
pelIeHUH 3aJad U3 JApPYrMX Y4YeOHBIX NPEAMETOB U pealbHOM JKU3HHU, BbIpaxaTb (HopMyiIamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

CTPOUTH TIpaUKU KOMIO3MLIMU (DYHKIUI C HOMOILBIO 3JIEMEHTAapHOIO HCCIEAOBAaHUS U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHI;

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM TJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMMT;

NPUMEHATH (PYHKIMH U1 MOJCTUPOBAHMS U UCCIIEIOBAHUS PEATBHBIX IPOILIECCOB.

Hayana MaTeMaTH4ecKOro aHaIn3a:

CBOOOJHO ONEpUPOBATh TOHATHAMHU: apUPMeTHdecKas M TeOMEeTpHUYecKas IMpOrpeccus,
OeckOHEeUHO YOBIBAIOIIAs TeoMeTpUYecKas MpOrpeccusi, JHUHEHHBIH W SKCHOHEHIMAIbHBIA POCT,
(dopMyia CII0XKHBIX NPOLIEHTOB, UMETh MIPE/ICTABICHUE O KOHCTAHTE;

UCIOJIb30BATh MPOIPECCUM AJIS pEeIlIeHHs peajbHbIX 337a4 MPUKIAIHOIO XapakTepa; CBOOOIHO
ONEpUpPOBaTh IMOHATHSAMM: IOCIEA0BAaTENbHOCTh, CIOCOOBI 3aJaHUsl IOCJEA0BATEIbHOCTEH,
MOHOTOHHBIE ¥  OrpPaHMYEHHBIE IOCJIEIOBATEIbHOCTH, IOHUMAaThb OCHOBBI  3apOXKJEHHS
MaTeMaTUYECKOI0 aHAJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX;

CBOOOJHO ONEpUPOBAaTh IOHATUSAMHU: HENpepbIBHbIE (QYHKLUHU, TOYKHM pa3pbiBa TIpaduxa
¢byHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO OINEPUPOBATh MOHATHEM: (DYHKIMS, HEMPEPbIBHAS HA OTPE3Ke, IPUMEHATh CBONCTBA
HETPEPbIBHBIX (DYHKIIHMIA ISl pelICHHUs 3a1ay;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: NE€pBasi U BTOpasi MPOU3BOJHbIE (DYHKIIMH, KacaTelbHas K
rpaduky QyHKIIH,

BBIUUCIIATh IPOM3BOJIHBIE CYMMBI, IPOU3BEACHUSA, YACTHOIO M KOMIIO3UIMM JBYX (YHKLHUH,
3HaTh IPOU3BOIHBIE ANEMEHTAPHBIX (PYHKIIN;

UCIOJIb30BATh T€OMETPUUYECKUH U PU3NUECKUN CMBICT POU3BOIHOMN /IS peIlIeHHs 3a/1au.

HCIO0JIb30BaTh IPOU3BOIHYIO Ul UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

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

HCIOJIb30BaTh MPOM3BOAHYIO JJISl HAXOXKJIEHUS HAWIYYIEro PElIeHUs B MPUKJIAJHBIX, B TOM
qHCcJie COLMAIbHO-I)KOHOMUYECKHUX, 3a/layax, MJI ONPEIENIEHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: NEPBOOOpaA3Has, ONPEACICHHBI WHTErpaj, HaXOAUTh
NepBO0OOpa3HbIE 3JIEMEHTAPHBIX QYHKIMI U BBIYUCIATH UHTErpai no ¢popmyie HetoTona-JleliOHua;

HaXO/UTh IJIOLIA/IU TNIOCKUX (QUTYp U 00BEMBI T€J ¢ TOMOIIBIO HHTETpana;

UMETh IMpEJICTaBICHHE O MAaTeMaTHYeCKOM MOJCIUPOBAHUM Ha NPUMEpPE COCTaBICHUS
mudhepeHIMaTbHBIX YpaBHEHHI,

pelmars MPUKIaJHbIE 3a7aud, B TOM YHCIE COIHATIbHO-DKOHOMHYECKOro U (hu3mueckoro
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOIO aHAJIN3A.

MHokecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMH: MHOXECTBO, ONEPAIlMN HaJl MHOXKECTBAMM; MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar i ONUCaHUs pealbHbIX MPOIECCOB U SIBICHUMN, IPU PEIICHUN
3aJa4 U3 APYrux y4eOHBIX NPEIMETOB;

CBOOOJIHO ONEpUpOBATh TOHATUSMU: OIpEJEIIEHNEe, TeopeMa, ypaBHEHHE - CJEJICTBUE,
CBOMCTBO MaTEMaTHUECKOT0 0OBEKTA, J0KAa3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHNUS M HEPABEHCTBA.
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K xoHIy 00y4yeHusi 00y4almMiCA MOJYYHUT CjeAyHIIHe MNMpeIMeTHbIe pPe3yJbTaThbl IO
oTAeIbHBIM TeMaM (enepaabHOi padoueil mporpamMMbl y4eOHoro kypca «Maremaruka. Kype

«["eomeTpusi»:

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

IPUMEHATh AKCHOMBI CTEPEOMETPUU M CJIEACTBUSA M3 HUX IPU PEIIEHUH TeOMETPUYECKHUX
3a/1ay;

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

CBOOOJHO ONEPUPOBATh MOHATUAMH, CBSI3aHHBIMH C YIJIaMH B IPOCTPAHCTBE: MEX]y NPSMBIMU
B IIPOCTPAHCTBE, MEXTY MPSAMOI U IIIIOCKOCTBIO;

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

KJlaccu(UIIMPOBaTh MHOTOTPAHHUKH, BBIOMpas OCHOBAaHUS U KJIACCHU(HUKAIMH, CBOOOIHO
OIIEpPUPOBATH NOHATHAMHU, CBSI3aHHBIMH C CEYCHHMEM MHOTI'OI'PaHHUKOB IIOCKOCTBIO;

BBINIOJIHATh TAPaUICNbHOE, LEHTPAIbHOE W OPTOTOHAIBLHOE IPOCKTUPOBaHHE QUTYyp Ha
IUIOCKOCTb, BBIIOJHATH N300paXkeHUsl (PUTyp Ha IIIOCKOCTH;

CTPOUTH CEYEHMS] MHOTOTPAaHHUKOB PA3JIMYHBIMU METOJ/IaMU, BBIIIOJIHATDH (BBIHOCHBIE) MIJIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

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

CBOOO/JIHO ONEpUPOBATh MOHATUSMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U ILIOCKOCTb
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

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

BBIIIOJIHATH AEUCTBUS HAJl BEKTOPaMU;

pemars 3aJadyd  Ha  JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOLIEHWH M  HAXOXKJIEHUE
F€OMETPUUECKUX BEIMYHMH, MPUMEHSS H3BECTHBIE METObl MPU PEHICHUH MaTeMAaTUYECKUX 3aJad
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CJIOKHOCTH;

MPUMEHTh MPOCTEMIINE MPOrpaMMHBIE CpPEICTBA U  3JIEKTPOHHO-KOMMYHUKALMOHHbBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3aay;

U3BJIEKaTh, MNpPeoOpa3oBbIBATH M HHTEPIPETHPOBATh HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, mpeacTaBICHHYIO Ha YepTeKaX U pUCYHKaX;

MPUMEHTh IOJyYeHHbIE 3HAHUS Ha IPAKTUKE: CPAaBHUBATh W aHAJIM3UPOBATH peEabHbIE
CUTyallud, HPHUMEHATH W3yYCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA PEIIEHUS MAaTeMaTH4YECKH
c(OopMyJIMPOBaHHON MpOOJIEMbl, MOJEIUPOBAaTh pealbHbIE CUTYallUHW Ha $3bIKE TE€OMETpHH,
HCCJIEI0BATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM T'€OMETPUYECKHUX IIOHATUH U TEOpEM,
anmapara anreOpbl, pelaTb NPaKTUYECKUE 3a/lauM, CBSI3aHHbBIE C HAXOXACHHEM T'€OMETPUYECKUX
BEJIMYUH;

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

OTIEpUPOBATH MOHATUSMH, CBSI3aHHBIMU C TEJIaMU BPALLEHUS: IUIUHAPOM, KOHYCOM, chepoit 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 M T€J BPALICHUs, 00BEMbI U TUIONIAAN TOBEPXHOCTEW MHOTOTPAaHHUKOB
U TeJl BpallleHus, TeOMETPUUYECKHUX TeJl C IPUMEHEHUuEM GopMyIT;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU, CBS3aHHBIMM C KOMOMHAIMSIMM TeJl BpAaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHUK, BIHMCAaHHBI B cdepy U ONUCaHHBIM okoyio cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS;

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00beMaMy OJOOHBIX TEI;

n300pakaTh M3ydaeMmble (UTyphl, BBHIIOJIHATH (BHIHOCHBIE) IUIOCKHME YEPTEKU M3 PUCYHKOB
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MIPOCTHIX 0O0BEMHBIX (PUTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHS TEJI BpaIllCHHUS,;

W3BJICKATh, HHTEPIPETUPOBATH M NPeoOpa30OBLIBaTh WH(GOPMALMIO O MPOCTPAHCTBEHHBIX
TeOMETpUUYECKHX (PUTypax, MPeJICTaBICHHYIO Ha YEPTEKaxX U PUCYHKAX;

CBOOOJTHO ONEPUPOBAThH MOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEpaIlU HaJl BEKTOPaMHU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT; pellaTh FTeOMETPUUYECKUE
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 MOHATHUSMH, CBS3aHHBIMH C JIBM)KCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIONHATh M300pakeHUsT MHOTOTPAHHUKOM M TEJ BpAIICHHS MPU TMapalieTbHOM MEpeHoce,
[EHTPAITBHOM CHUMMETPHH, 3€PKATLHON CUMMETPHH, TIPU IIOBOPOTE BOKPYT MPSMOM, TpeoOpa3OBaHUs
OO0,

CTPOUTH CEUEHHS MHOTOTPAHHHUKOB M TEJ BPAIICHUS: CCUYCHHs IWIMHApA (TapayljiebHO H
NEePHEHANKYJISIPHO OCH), CEUEHUs KOHyca (MapauieibHOE OCHOBAHMIO M MPOXOsIIee uepe3
BEPILKHY), CEUCHHUS 11apa;

WCIIONB30BaTh METOJIbI TMOCTPOEHUS CEUEHUU: METOJA CJIEI0OB, METOJ BHYTPEHHETO
MPOSKTUPOBAHUS, METOJ TIepeHoca CeKylled IUIOCKOCTH; JIOKa3blBaTh TI'E€OMETPHUYECKHE
YTBEPIKICHUS;

MPUMEHATh  T€OMETpUYecKue  (akThl I pelIeHHUS  CTEPEOMETPUYECKUX  3ajad,
MPEANOIAraloIuX HECKOJIBKO IIArOB PEIICHHUS, €CJIM YCJIOBHUS NMPUMEHEHHs 3a/laHbl B SIBHOU H
HesiBHOU (opme;

pemath 3aJayd  Ha  JIOKA3aTeIbCTBO MAaTEeMaTHYECKMX OTHOIICHHWM W HAXOXKIEHUE
F€OMETPUYECKHUX BEIINYUH;

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

MPUMCHSITh TOJIyYCHHBIC 3HAHWS Ha IPAKTUKE: CPAaBHHUBATh, aHAIM3HPOBATH W OICHUBATH
pealibHble CHUTYyallMH, NMPUMEHSITh H3yYEHHBIC IMOHSTHUS, TEOPEMbI, CBOWCTBAa B MpoOIEcCe MOMCKA
pelieHus: MaTeMaTudecku cHOopMyJIUpPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEAbHBIE CUTYallud Ha
S3bIKE TEOMETPHH, UCCIIEI0BATh MOCTPOSHHBIE MOJIENHU C HCIIOIb30BAHHEM F€OMETPHUECKUX MOHATUN
W TeopeM, ammapara anreOpbl, pemarh MNPaKTUYECKHUE 3aJlayd, CBS3aHHBIE C HAXOXKIECHUEM
T€OMETPUUECKUX BEIMYUH;

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

K xonny o0yuyenuss oOydarommiicss MOJYYHMT CielylolIHe NMpeAMeTHbIe pPe3y/bTaThbl IO
oT/AeIbHBIM TeMaM (enepaibHOi padoueil mporpammbl yueOHoro kypca «Martemaruka. Kype
«BepoATHOCTb M CTATHCTHKA»:

CBOOOJHO ONEpUPOBATh MOHATUAMU: Ipad, IUIOCKUM rpad, cBA3HbIN rpad, myTh B rpade, 1enb,
LUKJI, IEPEBO, CTETIEHb BEPIINHBI, IEPEBO CIYYalHOrO AKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: CIyYalHBIM AKCHEPUMEHT (OMBIT), cly4yaiiHoe coObITHE,
JIIEMEHTapHOE clyyailHoe coObITHE (PJIEMEHTapHBbIM HCXO0J) CIy4alHOrO OIbITa, HAXOIUTh
BEPOSTHOCTH COOBITUH B OMBITAX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITUSMU;

HaxoaUTh W (POpMYyIHUpPOBATH COOBITHS: TEepecedeHue, OObEAMHEHUE JTaHHBIX COOBITHH,
coOBITHE, TPOTUBOIIOJIOKHOE JAHHOMY, MCIIOJIb30BaTh AUarpaMmbl Jiiepa, KOOPAMHATHYIO MPSIMYIO
JUISL PEIIeHusl 3a71a4, TOJb30BaThCsl (DOPMYIION CIIOKEHHST BEPOSITHOCTEH NIJIsi BEPOSITHOCTEH JABYX U
TpEX CIy4alHbIX COOBITHIA;

ONEpUPOBATh MOHSTUSIMU: YCIIOBHAsI BEPOATHOCTb, YMHOXKEHHE BEPOSITHOCTEH, HE3aBUCUMBIE
COOBITHS, IEPEBO CITY4alHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHII ¢ TOMOIIBIO TIPaBUIIA
YMHOXEHHUS, JIEpeBa CIy4ailHOro OIbITa, UCHOJIb30BaTh (OPMYIY MOJHOM BEPOSATHOCTH, (HOpMyIy
baiieca npu perienuu 3a1a4, OonpeaensTh HE3aBUCUMOCTh COOBITUH 1O (opMysie U IO OpraHU3aIMU
CIIy4allHOTO YKCIIEPUMEHTA;

MPUMEHATh M3yYeHHBIE KOMOMHATOPHBIE (OPMYIIBI JJIS TIEPEUNCIICHUS HIEMEHTOB MHOXECTB,
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3JIEMEHTAPHBIX COOBITUH CIIy4aifHOTO OIIBITA, PEUICHHUS 3a/1a4 TT0 TEOPUHU BEPOSITHOCTEH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: OMHAPHBIA CIy4alHBIA OMNBIT (UCHBITAHHE), yCHEX M
HeyJaya, He3aBUCHUMBIE UCIBITAHUS, CEPHs MCIBITAaHUM, HAXOAUTh BEPOSTHOCTH COOBITHI: B CEpHU
UCIBITaHUH 110 NIEPBOr0 yCIIeXa, B CEPUU UCIBITAHUN bepHyIln, B OIIBITE, CBA3aHHOM CO CIIy4alHbIM
BbIOOPOM U3 KOHEUHOH COBOKYITHOCTH;

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

OIIEpUPOBATh IOHATUSAMHU: COBMECTHOE PpACHpENEICHHE JBYX CIy4alHBIX BEIINYMH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOIO paclpelesIeHusl IBYX CIydallHbIX BEJIMYMH JUIS BBIJEJICHUS
pacupeneneHus Kaxk10M BeJIUYUHBI, OIPEIEICHUS HE3aBUCUMOCTH CIIy4alHbIX BEJIMYUH;

CBOOOJHO ONEpPUPOBATh IOHATHEM MAaTEMaTHYECKOIO OKUAAHUS CIIydyallHOW BeIMYMHbI
(pacnpenenenus), MPUMEHSTh CBOMCTBA MaTeMAaTUYECKOTO OKUJAHUS IIpU pPELIEHUH 3aj]ad,
BBIUHUCIIATh MATEMATUYECKOE OXKHIaHNE OMHOMHAIBLHOIO M TEOMETPUYECKOT0 paclpeleeHui;

CBOOOZIHO OIEpUpOBaTh IOHATUSAMHU: JUCIEPCUS, CTAHIAPTHOE OTKIOHEHHE CllydyailHOU
BEJIMYHMHBI, IPUMEHATh CBOWCTBA JUCIIEPCUN CIy4YalHOHN BEIMUYUHBI (pacHpeeseHHs]) IPU peleHUH
3a/1a4, BBIUYUCIATH JUCIEPCHUI0 U CTaHJIAPTHOE OTKJIOHEHHWE TNeOMETPUYECKOro M OMHOMHAIBHOTO
pacnpeneseHui;

BBIUUCIIATH BBIOOPOYHBIE XapaKTEPUCTHKH IO JAHHOW BHIOOPKE M OICHWBATh XapaKTEPUCTHUKU
reHepabHOW COBOKYIHOCTHU JAHHBIX 1O BBIOOPOYHBIM XapakTepucTukaMm. OLeHUBaTh BEPOSATHOCTH
COOBITMM M MPOBEPATh NPOCTEHMIINE CTATUCTUYECKUE THUIIOTE3bl, IOJB3YSACh H3YUYEHHBIMU
pacnpeneneHusIMU.
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2. CTPYKTYPA YYEBHOI'O IIPEJIMETA

JlucuumurHa u3y4aercsl B TEYEHUH JIBYX CEMECTPOB.
OObmast Tpyao€MKOCTh NUCHMIUIMHBI cocTaBiseT 204 wvaca. VX pacnpezpeneHue mo BHAAM

paboT MpeACTaBICHO B TaOIHUIIE:

Buabl yueOHbBIX 3aHATHI U pPad0ThbI TpynoemkocTh 1 cemecTp 2 cemectp
Oﬁy'-lalOHll/lXCﬂ BCero, yac
OO01ast TPY10€MKOCTh Y4€OHOTr0 204/204 72/72 132/132
npeaMera
O0beM padoThHI 00YYAKOILIUXCS BO 148/18 68/10 80/8
B3aHMO/IEHCTBHH C MpenoaBaTejieM
10 BHJIAaM y4eOHbIX 3aHATHH (Bcero),
B T.4.:
JICKIMN - - -
71a00paTOPHbIC 3aHATHS - - -
NPAKTHYECKHUE 3aHSTUS / YPOK 146/16 66/8 80/8
CaMocTosiTe;IbHasI paboTa 38/177 4/62 34/115
IMpomexxkyTounas arrecTamus (4achbl 212 212 -/-
HAa KOHTPOJIbHYI0 padoTy/ 3K3aMeH)
Yacel HA IK3aMeH 17/9 - 17|19
KoncyabTanus 1/- - 1/-
KOHTPpOJIbHasA pa60Ta IK3aMECH

IIpomeskyTOYHAS aTTEeCTALMSA

* [Ipumeyanue: -/ - COOTBETCTBEHHO JJIsl OYHOW/3a049HOI (OpPMBI 00yUYCHUS



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

Homep Bunbl yueOHoii padoThI
NpeIMeTHOro Paﬁ‘"ua B
pesyJibrara/ B3aHMOJECHCTBHH C ®opmbI
Ko npenojgaBarejieMm * TEKYIIero
KOMIIeT€HITHIA, HaumeHoBanue pas3ejioB, TEM CamocrosiTe KOHTPOJIsI
(opmupoBanuio Conep:xanue yueOHOro MaTepuaJia Mpaktuy | bHasi paGora, | (HaMMeHOBAHM
KOTOPBIX Jlexunn, ecKHe yac € OIIEHOYHOr 0
CIoCo0CTBYET qac JAHATHS/ CpeacTBa)
3JIeMeHT YPOK, 4ac
NPOrpamMMsbI
1 cemecTp
Pa3znen 1. Anre6pa m Hayajia aHa/Iu3a
1) 2) 6) 19) Tema 1. /leficTBUTEe/IbHbIE YHMCIIA - 10/1 217 Perrenue
20) 23) 32) IIpakTnyeckoe 3anaTue 1. Llensie u pauronanbHble yncna. [TousTre neiCTBUTENBHOTO TPaKTHHECK
33) yicna. beckoHeuHo yObIBaroIas reomerpuyeckas nporpeccusi. @opmysia cyMMbl X 3ajad.
0eCKOHEUHO-yOBIBAOLIEH T'e€OMETPHUUECKON MPOTrpeccuu
IIpakTnueckoe 3ansaTHe 2. Apudmernyeckuil KOpeHb HATYpaIbHOM CTENEHU.
W3Bneuenue kopHs N-oii creneHu. CBoicTBa apuMETHIECKOT0 KOPHSI HATYpaIbHOM
CTEIICHHU.
IIpakTnuyeckoe 3ansaTHe 3.. CTeneHb ¢ pallMOHAIbHBIM Moka3aTeneM. CBoicTBa cTeneHuc
paloHaIbHBIM TOKA3aTEJIEM.
IIpakTHyeckoe 3ansaTHE 4.. CTENEHb C IEHCTBUTENBHBIM ITOKa3aTesneM. CBONCTBA
CTENEHHU C AEHCTBUTEIbHBIM MIOKA3aTEIEM
IIpakTnyeckoe 3ausaTHe 5. CTENEHb C PAIIMOHATIBHBIM U JIEHCTBUTENIBHBIM ITOKA3aTeIEM.
1) 2) 3)5) Tema 2. Ctenennasi pynkous - 6/0,5 /7 Pemenue
20) 21) 22) | lpakruveckoe 3anaTue 6. Crenennas GyHKIWsI, e¢ CBoWCcTBA. [ paduk creneHHoM MIPaKTUYECK
32) 33) ¢dbynknmu. B3aumao obpaTHbie QyHKITHH. UX 3a]ad4.

IIpakTnyeckoe 3auaTHe 7. PaBHOCHIIbHBIE YpaBHEHUS U HEPABEHCTBA

IIpakTuyeckoe 3ansatue 8. MpparmonaipHble ypaBHEHUs. MppanroHalbHbIE
HEpPABEHCTBA.
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Buabl yueoHol padoThI

®DopMblI TEKYLIET0

Homep PaGora Bo KOHTPOJIs
I 3 (HauMMeHoOBaHUe
pe3yJ'H)TaTa/ B3aI/IMO).Iel/ICTBl/ll/I: Camocto OLIEHOYHOI'0
Koms npenojasarejieM ATeJbHAs cpeacTBa)
ﬁ)‘;}“&“:;ﬁ:::f;o HanMmeHoBaHNe pa3aeaoB, TeM Tpas pacota, Hac
KOTOpBIX Conepxanue yueOHOro MaTepuaJia Jexuun, | ueckue
crocofeTByeT yac 3aHsATH/
3J1€MEHT YPOK,
NPOrpaMMBI L
1) 2) 3)5) 19) 21) Tema 3. [loka3ateabHas GpyHKIHUA - 6/0,5 217 Pemenue
22) 32) 33) IIpakTuueckoe 3ansatue 9. [lokazarenbHas GpyHkuus, e¢ ceoicTna. ['padux MPaKTUYECKUX
NOKa3aTeIbHON (PYHKITUH. 3ajau.
IIpakTuyeckoe 3ansitue 10. [TokasarensHbie ypaBHeHUs. [loka3aTenbHbIC
HEpPaBEHCTBA.
IIpakTnueckoe 3ansaTue 10. [TokasarenbHble ypaBHeHMs. [loka3arenbHble
HEpPaBEHCTBA.
1) 2) 3)5) 20) Tema 4. Jlorapudmuueckas QyHKIUs - 8/1 -7 Pemenne
21) 22) 32) 33) IpakTuueckoe 3ansitue 12. Jlorapudmer. [lonstue norapudma. Cpoiicta NPaKTHYECKUX
J0rapugmoB. 3azad.
IpakTnyeckoe 3ausaTue 13. Jlorapupmuueckas pynkms. CoiicTa
norapupmuueckorynkuu. I'papux morapupmudeckoin GyHKIMH.
IIpakTnueckoe 3ansaTue 14. Jlorapupmuuecknue ypaBHeHus. PaBHOCHIIbHBIE
JorapupMUUecKue ypaBHeHHs. MeTOIbl penieHus Iorapu(MUIECKUX YpaBHEHUH.
IIpakTnueckoe 3ansaTue 15. Jlorapupmuuecknue HepaBeHcTBA. PaBHOCHITbHBIE
JorapupMHUECKUe HEPaBEHCTBA. METO bl pelIeHNs IOTapu(hMUIECKUX HEPABEHCTB.
1) 20) 21) Tema 5. Tpuronomerpuyeckue GpopmyJibl - 8/1 -[7 Pemenwue
32) 33) IIpakTnyeckoe 3ansaTHe 16. Paguannas mepa yrna. IIoBopoT TOUKM BOKPYT Havaja IIPAKTUYECKHUX
koopanHaT. KoopauHatel Toukn okpykHOCTH. OTpeesieHie cuayca, KOCUHyca u 3ajad4.
TaHreHca yria. 3Haku CHHYca, KOCUHYCa U TaHI'€Hca yrila. 3aBUCUMOCTb MEXKILY
CHUHYCOM, KOCHHYCOM W TaHT€HCOM OJIHOTO U TOTO XK€ yTJIa.
IIpakTuyeckoe 3ansitue 17. Tpuronomerpruueckue TOKIECTBA.
Crioco6b110Ka3aTeNbeTBa TOXAeCTB. [IpeoOpa3oBaHue TOXKIECTB.




18

Buapl yueoHo¥ padoThl

DopMbI TeKyLIEr

Homep Pagora Bo (ng:;a):(?:;:ne
NPEAMETHOr 0 .
pe3yﬂbTaTa/ B3aUMOJAECUCTBHUHA C Camocro OIIEHOYHOI' 0
Kosr npernojgaBaresnaeMm * ATeJIbHAsA cpeacTsa)
. pabora, yac
OIIEII D HaunmeHoBaHue pasiesioB, TeM Maktn
(popmuposanuio p
KOTOpBIX Conep:xanue yueOHOT0 MaTepuaJia Jdexuun, | weckme
€roco0cTByeT yac 3aHATHSA/
3J1eMEHT YPOK,
NpOrpamMMbl HEX
IIpakTnueckoe 3ansaTue 18. Cunyc, KOCMHYC U TaHTeHC YTI0B. DOPMYIIbI CIIOKEHUSI.
CuHyc, KOCUHYC M TaHT€HC JBOMHOTO yria. @opmynbl TBOWHOTO yTia.
IIpakTnueckoe 3anaTHe 19. CuHyc, KOCUHYC Y TAaHI'€HC ITOJIOBUHHOTO YIJIa.
®opmynbinipuBeieHns. CyMMa U pa3HOCTb CUHYCOB. CymMMa U pa3HOCTb KOCUHYCOB.
1) 3) 6)20) 21) 32) Tema 6. TpuroHomeTpuyeckue ypaBHeHHsl H HePaBeHCTBA - 8/1 -7 VeTHblit
33) IIpakTuueckoe 3ansaTue 20. [Ipocreiinue TPUroHOMETpUIECKHE YpaBHEHHS COS X = orpoc.
a.ApKKocHHYC 4Kcia. Pelienne ypaBHEHUN BUIA: COSX=a. Pemenne
” - MPaKTUYECKH
IIpakTuyeckoe 3ansaTue 21. [Ipocrelimue TpUroHOMETpUYECKHE YpaBHEHHUS SIN X px saad

= a.ApkcuHyc yucia. Pemenne ypaBHeHU# Biaa: SINX=a.

IIpakTnueckoe 3ansaTue 22. [Ipocreiinme TpuroHoMeTpu4ecKre ypaBHeHus tg X = a.
Apxkranresc yncia. Pemenne ypaBHeHui Buja: tgx=a.

IIpakTnyeckoe 3ansaTHe 23. PeleHne TPUroHOMETPUUECKUX YpaBHEHUI
CBOJAIIUXCSI, KKBaJJPATHBIM, 3aME€HA NIEPEMEHHBIX.

IpakTuueckoe 3ansitue 24. Ypauenue asinx+bcosx=0. YpaBHenus, perraempie
Pa3IoKEHUEM JIEBOW YaCTH HA MHOKUTEIH.

IpakTuyeckoe 3ansaTHe 25. TpUroHOMETpUYECKOE HEPABEHCTBO. AJITOPHTM
pelieHusl.

Pemennie TpMroHOMETPUYECKHUX HEPABEHCTB PA3IMUYHBIMU CIIOCO0aMU
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Buapl yueoHo¥ padoThl

DopMbI TeKyLIEr

Home 0 KOHTPOJIsA
T po o Pabora Bo (HaMMeHOBaHM e
LpCAMCEBON B3aHMO/IeHCTBHH C OI[EHOYHOTI' 0
Camocro
e3yJbTara/
p )IICOI[bl npemnoaaBarejiemM * ATeJIbHasA CPCJICTBa)
. pabora, yac
KOMIETEHIHH, HaumeHoBaHHe pa3ae/ioB, TeM n ’
(popmuposanuio 2 PaKTH
KOTOPBIX Conepxxanue yueOHOro MaTepuaJia Jexuun, decKHe
CHoCco0CTBYET RLC 3aHATHs/
3JIeMEHT YPOK,
nporpamMMbl HEX
1)2), 4) 5) 20) Tema 7. Tpuronomerpudeckue (PyHKIUH - 4/1 217 VYcrHbIit
22) 32) 33) | IlpakTHyeckoe 3ausTue 26. O0IaCTH ONPENEICHNS 1 MHOXKECTBO 3HAUECHUI orpoc.
TPUTOHOMETPHUECKUX (YHKIHHI. YUeTHOCTh, HEYETHOCTD, IEPUOIUIHOCTh Pemenue
TPUTOHOMETPHYECKHUX (PYHKIUH. MPAKTUYECKH
- - X 3a7a4.
IIpakTuyeckoe 3ansaTue 27. CoiicTBa GyHKIIUN y=COSX u ee rpaduk. CBoiicTBa
dyHkmu Y=SinX u ee rpadpuk. CoiictBa GyHkuuu y=tgx u ee rpaduk. O6paTHbIe
TPUTOHOMETPUYECKHE (DYHKIIHH.
1) 2) 4) 22) 24) Tema 8. HpOI/I3BOJ_]Haﬂ - 6/1 -7 TGCTI/IPOBaHI/Ie
32) 33) IIpakTuyeckoe 3ansaTue 28. [IponssBoanas. [IponsBoanas creneHHON QyHKIIUY. Pemenue
[MpaBuna quddepenumupoBanusi. [[pon3BoAHBIC dTIEMEHTAPHBIX (DYHKITHIA TIpaKkTHYCCKIX
3a/1a4.
IIpakTnueckoe 3ansTue 29.. [IponsBoganasciaoxuoi Gynkuu. [Ipouszonnas
BTOPOTO MOPSAJKA U €€ IPUMEHEHUE. | €OMETPUUIECKUIA CMBICI ITIPOU3BOJHOM.
IIpakTnyeckoe 3ausaTue 30. Pemenue 3a1a4 Mo aHAJIN3Y aKTHBOB U (HHHAHCOBOM
IMMOJIOKCHUU OpraHu3alnm, €€ IJIATEKECIIOCOOHOCTH U JOXOJHOCTHU
1) 4) 22) 24) Tema 9. IlpumeHeHHe NPOU3BOIHOI K HCCI1eJ0BAHNIO QYHKIU - 10/1 -6 Pemenne
32) 33) IIpakTnyeckoe 3ausaTue 31. Bozpacranue u yosiBanue GyHKIHH IIPAKTUYECKH
IMpakTHyeckoe 3ansaTue 32. DKCTPEeMyMbI () YHKIIHH X 3a1a4.
IIpakTnyeckoe 3ansTue 33. [lpumeHenne Npou3BOAHON K MOCTPOEHUIO TpahUKOB
GyHKIUU.
IIpakTnyeckoe 3ansaTHe 34. Hanbonpiiee 1 HauMeHblee 3Ha4eHUsT PYHKLIUU
IIpakTnyeckoe 3ausaTHe 35. BoimykinocTs rpaduka GyHKIUN, TOUKH eperuoa.
IIpakTuyeckoe 3anatue 36. [logroToBka Kk KOHTPOJILHOU padoTe
| UTOI'O 3a 1 cemecTp - 66/8 | 4162
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Buapl yueoHo¥ padoThl

DopMbI TeKyLIEr

Howuep Pagora po e
NPEAMETHOr 0 .
pe3yﬂbTaTa/ B3aUMOJAECUCTBHUH C Camocro OIIEHOYHOI' 0
Kot HanmenoBanue paszieios, TeMm npenojasareinem * ATeTbHAs cpencTBa)
KOMIIeTeHImii, Conepxanue yueOHOro MaTepuaJia pabora, yac
(popmuposanuio IpaxTn
KOTOPBIX Jleknnmn, yecKue
€roco0cTByeT yac 3aHATHSA/
3JIeMEHT YPOK,
NpOrpamMMbl HEX
2 cemecTp
Paszgea 1. Auiredpa u HauyaJia aHaau3a (MPoA0JEKeHHe)
2) 4) 22) 24) Tema 10. ITepBoodpa3Has - 8/1 2/15 Y CTHBI#H
32) 33) PR OIpoc
IIpakTnueckoe 3ansaTue 1. [leppooOpasnas. [lnomans KpUBOIMHEHHON Tpaneuuu 1 Pertieriiie
LIEHU
MHTErpaJl. BeluncieHne nHTerpaios.
= IIPAKTUYECKH
IIpakTHyeckoe 3ansTHE 2. BrruncieHne HHTErpaioB. Beraucnenue miomanei ¢ xiaﬂaq
TIOMOIILIO HHTETPAJIOB. '
IIpakTnyeckoe 3ansaTHe 3. [[puMeHeHne MPOU3BOAHOM U MHTETpajia K peleHHIO
MPAKTUYECKUX 3a7a4
1) 25) 32) 33) Tema 11. KomniiekcHbIe YnciIa Bl 4 2112
IIpakTuyeckoe 3ansaTue 4. KoMmniaekcHoe YUCIIO, CONPSKEHHbBIE KOMITJIEKCHBIE YHCIIA,
MOJIyJIb U apIyMEHT KOMIUIEKCHOTO YHcia, (hopMa 3anucy KOMIIEKCHBIX YHCE Pemrenne
(reomeTpuyeckasi, TPUrOHOMETpHUECKas U anredpandeckas) NIPaKTHYICCKH
IIpakTHyeckoe 3auaTHE 5. Apud™MeTHUecKue 1eiCTBUSA ¢ KOMIUIEKCHBIMU YHCIAMU; X 3aj1a4.
MIPUMEPHI UCIIOJIb30BAHNS KOMIUIEKCHBIX YHCEI
1) 16) 17) 32) Tema 12. MuoxectBa. I'padbi
33) 4 2/12 Perenue
IpakTH4eckoe 3ausiTHe 6. MHOXECTBO, MTOJAMHOKECTBO, ONEPAIlMH HAJl MHOYKECTBAMH. TIPaKTHHCCKHIX
3asad.
IIpakTuyeckoe 3ansTue 7. ['pad, cBA3HbIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH

Buabl yueoHo¥ padoThl

®Dopmbl TEKyLIer
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Homep PaGora BO 0 KOHTpOJIS
NpeaMeTHOro . (HanMeHOBaHHe
pe3yJbTara/ LS L L Camocto OLICHOYHOT0
Kosr HaumeHnoBaHue pa3ae/ioB, TeM npenojasatenem * ATeIbHAs cpecTBa)
KOMIeTeHumii, Coaepixkanue yueOHOro MmarepuaJia pabora, yac
¢opmupoBanun IlpaxkTn
10 KOTOPBIX JIeKIIP[PI, YEeCKHue
crocoGeTByeT 4ac 3aHsATH/
3J1eMeHT YPOK,
ImMporpamMmasl gac
1) 8) 16) 18) Tema 13. DjieMeHTbI KOMOMHATOPHUKH - 6/1 4/8 Pemenue
32) 33) IpakTuyeckoe 3ausitue 8. IIpasuiio npousseaenus. [lepecranoBku. Pasmemnienus HPAaKTHICCKH
. X 3a/1a4.
IpakTuyeckoe 3ansaTue 9. Coueranus u ux cBoiicTBa. bunom HeroToHa.
7) 16) 18) 25) Tema 14. DaemeHTHI Teopuu BeposiTHOCTel. CTaTHCTHKA - 6/1 2/8 Pemenne
26)27) 32) 33)| Hpakruyeckoe 3ansiTue 10. CoObitrss. KoMOuHaIMSA COOBITHIA. MPAKTHYCCKH
[TpotuBononoxxHoecoObiTHE. BeposTHOCTH cOOBITHA. ClOKEeHUE BEPOSTHOCTEMN X 3ajJad.
IIpakTnyeckoe 3ansaTHe 11. He3aBucumbie cOObITHS. Y MHOKEHUE BEPOSATHOCTEH
Craructrueckasi BEpOSITHOCTD.
Paznen 2. 'eomerpus
1) 2), Tema 15. BBenenne B crepeomerpuio. [lapasiieibHOCTh NPSIMBIX M IJIOCKOCTEN - 16/1 10/15 Pemenue
9) IIpakTuyeckoe 3ansaTue 12. [Ipenmer crepeomeTpuu. AKCHOMBI MPaKTUYECKH
12) 14) 15) | crepeomerpru.HeKoTOpBIE CIIEACTBHS U3 AKCHOM X 3a/1a4.
28) 29) 30) 13
32) 33) IIpakTuyeckoe 3ansiTue 13. [TapamiensHbie NpsiMbIe B TPOCTPAHCTBE

IIpakTnyeckoe 3ansaTue 14. [TapamienbHOCTb IPSAMOI U MIIOCKOCTH

IIpakTnyeckoe 3anaTHe 15. Ckpemuparoniyecs npsMble. YTIIbl ¢ COHANPaBICHHBIMU

CTOpPOHaMH. YTOJ MEXAY IPSIMBIMHU.

IIpakTnyeckoe 3ansaTuHe 16. [TapannensHocts iockoctei. CBoicTBa mapayienbHbIX

IJIOCKOCTEH.

IIpakTuyeckoe 3ansitue 17. TeTpasp.

IIpakTuyeckoe 3ansitue 18. [Tapamienenumnes.
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IIpakTnyeckoe 3ansaTue 19. 3aaun Ha MOCTPOEHHE CEUCHUIA.

IIpakTuyeckoe 3ansaTue 20. CBolicTBa MmapasuieenuIe/a.

1) 2)
9) 12) 13) 14)
15) 28) 29) 30)
32) 33)

Tema 16. IlepnieHAMKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEI

IIpakTnyeckoe 3ansaTue 21. [lepneHaAuKynsspHbIe TPSMBIE B IPOCTPAHCTBE.

IIpakTnyeckoe 3ausaTHe 22. [IpU3HAK NEPIEHAUKYIIPHOCTH MPSIMOI U TUIOCKOCTH.

IIpakTnyeckoe 3ausaTHe 23. Teopema o0 IPAMO, TEPIECHIAUKYISIPHOH K IJIOCKOCTH.

IpakTuyeckoe 3ansaTHe 24. PacCTOsIHUE OT TOYKH JI0 TUIOCKOCTH. Teopema o Tpex
NEePIEeHIUKYIIApax.

IIpakTuyeckoe 3ausaTHE 25. YTOJI MEXAY MPSMOI U MJIOCKOCTHIO

IIpakTuyeckoe 3ansitue 26. Pemenue 3amau

IIpakTnueckoe 3ansTHe 27. [IByrpaHHbIN yroJ

IpakTnyeckoe 3ausaTue 28. [Ipr3HaK NEPIEHAUKYIIPHOCTH ABYX IJIOCKOCTEH.

18/1

6/21

Pentenue
MPaKTUYECKH
X 3aj7ad.

IpakTnyeckoe 3ausaTHe 29. [IpsMOYTroNbHBIN Mapasuieenune

IIpakTnueckoe 3ansaTue 30. [ToHsATHE MHOTOTpaHHUKA

IIpakTnyeckoe 3ansaTue 31. [Tpusma. Ilnomaas noBepXHOCTH MPU3MBI

IpakTnyeckoe 3ausaTue 32. [Tupamua

IIpakTnyeckoe 3ansaTue 33. [IpaBunbHas nupamuaa. Pemenne 3agay.

IIpakTnyeckoe 3anaTHe 34. YceueHHas nupamuaa. [lnomaas MOBEpXHOCTH YCEUEHHOM
APaMUJBL.

IIpakTuyeckoe 3ansaTue 35. CummeTpus B pocTpaHcTBe. [loHsATHE MpaBUIBLHOTO
MHOI'OI'PAHHUKA.
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Buanl yueoHol padoThI

®DopMBbI TEKYHIEr0

Homep PaGora Bo KOHTPOJISI
(HauMMeHoOBaHUe
MPLIMULHOLO B3aHMO}.IeﬁCTBﬂH [V CamocTo OLCHOYHOIr o
pe”ﬁ::;:”a/ npenogaBaTegeM * ATeJbHAS cpeacTBa)
. pabora, yac
q)‘:‘;“ﬁ‘;;ﬁ::::;} HaumeHoBaHue pa3jieioB, TeM Tpascru
g Coaep:xaHue y4eGHOro MaTepuaJia Jlexun yeckne
cnocoBeTByeT M, Yac 3aHsATHS/
3JIEMEHT YPOK, Hac
NPOrpaMMbI
1) 2),12) 13) 14) Tema 17. BeKTOpPBI B IPOCTPAHCTBE - 4/1 2/8 Pemenne
15) 28) 29) 30) | Mpakruueckoe 3amsitme 36. IlomsTue BekTopa B npocTpaHcTBe ClOXKEHHE H MPaKTHUYECKHUX
31) 32) 33) BBIYMTAHHE BEKTOPOB. YMHOXXCHHE BEKTOpa Ha 4uciio. [IOHATHE KOMIajaHapHBIX 3ajad.
BEKTOpOB. PazioxeHne BEKTOpa 1Mo TpeM HEKOMIUIAHAPHBIM BEKTOPaM.
IIpakTuyeckoe 3ansitue 37. [Ipocreiimme 3amadu B KOOpAWMHATAX. YTOI MEXKIY
BekTopamu. CKallsipHOE MpPOU3BEJCHHE BEKTOPOB. OCHOBHBIC CBOWCTBA CKAJISIPHOTO
MIPOM3BEICHHUS. BBIUMCICHHE YIIIOB MEX Y MPSIMBIMH H TIOCKOCTSIMHU.
1) 10) 11) Tema 18. Hlunauuap, KOHyc, map - 6/1 2/8 Pemenue
12) 14) 15) 28) | pakTuyeckoe 3ansTue 38. Ilonsrre nummHapa. [1I0IIa16 TOBEPXHOCTH IIAINH/PA MPaKTUYECKHUX
29) 30) 32) 33) IpakTuueckoe 3anstue 39. [NousaTue koHyca. [110ma1s NOBEPXHOCTH KOHYCA. sanad.
VYceuennslii konyc. [1nomaas MOBEpXHOCTH YCEUEHHOTO KOHYCA.
IpakTuyeckoe 3ansatue 40. [Tonstue cheprl. YpaBHeHUE ChEpHI.
Bianmnoepacnonoxenue chepsl U IIIOCKOCTH.
IIpakTuyeckoe 3anstue 41. [Tousrue mapa. [Inomanes chepor u mapa. Pemmenne 3amau.
1).12)) 14) 15) Tema 19. O0bEMBI TET - 6/1 2/8 Perienue
28) 29) 30) 31) IIpakTnyeckoe 3ansaTHe 42. O6beM npsimoit mpu3Mel. OObEM HAKITOHHON MPU3MBI. TpaKTIHICCKHX
32) 3amad.
IIpakTuyeckoe 3ansatue 43. O6veM nunuHApa. OOBEM MHPAMUIBI
IIpakTuueckoe 3ausitue 44. O6nem koHyca. OOBEM IIapa.
IIpakTuyeckoe 3ansaTue 45. O6bEM MAPOBOTO CETMEHTA, MIAPOBOTO CIIOS U IIAPOBOTO
cekropa. [lomans chepsl.
HUTOI'O 3a 2 cemecTp 80/8 34/115
BCEI'O - 148/16 38/177

* Ilpumeuanue: -/ - COOTBETCTBEHHO JJIsl OYHOM /3a04HOM (HOPMBI 00yIEHHSI




4. CUCTEMA OLHEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

OcBocHue yqeﬁHoro napeaMeTa COMMPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIICBACMOCTU U

MIPOMEKYTOUHOM aTTecTaluei 00y4yaromuxcs.

(I’OpM]:I U KPUTCPHUHU TEKYLHICT0 KOHTPOJISA yCIIEBACEMOCTH

DopMBbI TEKYLIET0 KOHTPOJIA KonunuectBo KonunuectBo Makc. BO3M.
KOHTPOJIBHBIX | 0ayuioB 3a 1 KOHTp. | KOJI-BO OayioB
TOYEK TOYKY
1 cemecTp
Pemenue 3amay Ha TPaKTUYECKUX 36 2 72
3aHSTHSX, OTYET
YcTHBIN onpoc 2 10 20
TectupoBanue 1 8 8
Hroro no 100 6an10B
TUCHUTLINHE
2 cemecTp
Pemrenue 3a1ay Ha MPaKTUYECKUX 45 2 90
3aHSITHSIX
YcTHBIN onpoc 1 10 10
Hroro no 100 6ani0B
AUCHHITHHE

Ikana oueHKHN pe3yabTATOB OCBOCHHS Y4eOHOro npeaMera, cC(pOpMHUPOBAHHOCTH
pe3yJabTaToB 00y4YeHHust

dopma YcioBus IIxaJbl OLEHKH YPOBHSHA .
IIIkana oleHKH YPOBHS OCBOCHUS Y4eOHOM
NpoBeIeHus! J0IMyCKa c(hopMHPOBAHHOCTH HpeIMeTa
NPOMEKYTOYH pe3yJa1bTaTOB 00y4YeHHs P
0l aTTecTaluu YpoBHeBas mKana 100 100 5-6amtpHast mKana, uHemudhepe
OIIEHKH OanbHas OanpHas muddepeHTpoBaHHas HIIMPOBaHHA
KOMITETeHIIAN mKana, % | mkana, % OIIeHKa/0aut 51 OTICHKA
KonTtponbnas JIOTIOPOTOBBIN HIDKe 61 | HKe 61 | «HEYHZOBIETBOPUTEIHHOY / 2 HE
pabota (rio 3a4YTEHO
pesyibraram
HAKOIIUTCJIBHOT O
pelTHHra UM B
dopme HOPOTOBBIH 61-85,9 61-69,9 «yJOBJICTBOPUTEILHO / 3 3a4TEHO
KOMITIBIOTEPHOTO I[OHyC KaloTCs
TECTUPOBAHMUsA) BCE CTVICHTEL
YA 70-85,9 «xopormioy / 4 3a4TEHO
Ox3aMeH (110
pesyibraram
HAKOIIUTCIBHOT O
peiiTHHTa NI B MOBBIIIEHHBII 86-100 86-100 «OTIHYHOY» / 5 3a4TCHO
dhopme
KOMITBIOTEPHOI'O
TECTHPOBAHHS)




5. METOAWYECKUE VKA3AHUS JUISS OBYYAIOINUXCSA MO OCBOEHHWIO
TACIATLITAHBI

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

Y4eOHbIE TpeaMeT peau3yercsi IOCPEJICTBOM MPOBEACHUS KOHTAKTHOM paboThl ¢
oOyyaromuMucs:  (BKJIIOYasi MPOBEIEHHE TEKYLIEro KOHTPOJI YCIIEBAEMOCTH) M INPOMEXYTOUHOMH
aTTeCcTalluu.

KonrtakTHas paboTra MOKeT ObITh ayAMTOPHOW, BHEAYIAUTOPHOM, a TakKe IPOBOJUTHCSA B
ANEKTPOHHON HWH(POPMAIMOHHO-00pa3oBarenbHOl cpene yHuBepcurera (manee - DUOC).B ciygae
IIPOBE/IEHUS] YacTU KOHTAKTHOHM pabotel no aucuuiuinie B DMOC (B COOTBETCTBUM C PACHUCAHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHBaJIeHTHA ayIUTOPHOM padoTe.

[IpenoaBanve NUCLUILIMHBI BEJETCA C MPUMEHEHUEM CIIEAYIOIIMX BHJOB 00pa3oBaTeIbHbBIX
TEXHOJIOTHIA:

-0aJIJIbHO-PEHTUHIOBasl TEXHOJIOT sl OLICHUBAHUS;

- 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 Oa/sIbHO-pEHTHUHIOBOM CHUCTEMBI IOJIOKEHBI HMPHUHLMUIIBIL, B COOTBETCTBHU C
KOTOpbIMH ()OPMUpPOBaHHE PpEHTHHIA CTyIEHTa OCYILECTBISETCS B XOJl€ TEKYLIEro KOHTPOJIS
ycrieBaeMocTd. MakcumalibHOE KoJmaecTBo OamioB B cemectpe — 100.

[To wroram Tekymeil ycneBaeMOCTH CTYAEHTY MOXKET ObIThb BBICTaBJIEHA OLIEHKAa II0
IIPOMEXYTOUHOM aTTecTalil B COOTBETCTBUM 3a HaOpaHHBIMU 3a ceMmecTp Oamamu. CTyneHTam,
HaOpaBIIUM B XOJle TEKYLIEro KOHTPOJS YCINEBAeMOCTH MO aucuuiuinHe ot 61 mo 100 GamioB u
BBIMIOJIHUBIINM BCE O0Os3aTeNbHBIE BUABI 3alUIAHUPOBAHHBIX YYEOHBIX 3aHATHH, IO PELICHUIO
npenojiaBatenss 0e3 MPOXOXKIEHUS TMPOMEXYTOYHOM aTTeCTallud BBICTABISETCS OLEHKAa B
COOTBETCTBHUHM CO IIKAJION OLEHKU PE3yIbTaTOB OCBOCHHUS JUCIUIINHBL.

Pesynbrar 00y4eHusi cuuTaercs C(POPMHPOBAHHBLIM (NOBBIIICHHBI YPOBEHb), €CIIH
TEOPETUYECKOE COJIEp’)KaHUE Kypca OCBOEHO IOJHOCTHIO; NMPHU YCTHBIX COOECETOBaHMSX CTYICHT
HCYUEpIIbIBAIOIE, IOCIEA0BATEIbHO, YETKO U JIOTHUECKHM CTPOMHO H3/araeT y4eOHBIH Marepual,
CcBOOOZIHO CHpaBisieTcss C 3aJadyaMu, BONPOCAMHM U JPYTMMH BHJAMU 3aJaHUi, TpeOyrommx
IIPUMEHEHUsI 3HAHUM, UCIOJB3YET B OTBETE JONOJHUTEIBHBIM MaTepuai;, BCe INPEAYCMOTPEHHBIE
paboueil y4eOHOM mporpamMmol 3aJaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYIEHT CHOCOOEH aHaJU3UpOBaTh IOJIyYEHHBIE  pEe3yJbTaThl;  MPOSIBIISET
CaMOCTOSITENIbHOCTh MPHU BBINOJHEHUH 33JaHHM, KaueCTBO MX BBINOJIHEHHUS OLEHEHO YUCIIOM 0alioB
or 86 1o 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3YyIbTAaTOB
oOy4eHwus.

Pesynbrar o00y4eHust cumrTaercsi CGOPMHMPOBAHHBIM (IIOPOrOBbLIH YPOBEHb), €CIH
TEOPETUYECKOE COJEp>KaHUE Kypca OCBOEHO IOJHOCTHIO; MPH YCTHBIX COOECENOBaHUSX CTYICHT
MOCJIeI0BaTeNbHO, YETKO M JIOTMUECKH CTPOMHO u3Jaraer y4eOHBIH MaTepuall; CIpaBiseTcs C
3aladyaMM, BOMpPOCAMM U JPYrUMH BHJAMU 3aJaHUil, TpeOylooIluX TNpUMEHEHHUs 3HaHW; Bce
NpeIyCMOTpEeHHbIe pabouell yueOHOM mporpaMMoil 3adaHus BBIIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSIMH, CTYIEHT CHOCOOEH aHaJIM3UpOBaTh IOJyUYEHHBIE PE3YJIbTaThl;
MIPOSABIIIET CAaMOCTOSITENIBHOCTh INPU BBINOJHEHUM 33JaHHUN, KAayeCTBO MX BBINOJIHEHHS OLIEHEHO
gucioM 6amioB oT 61 1o 85,9, 4yTO COOTBETCTBYET MOPOTOBOMY YpPOBHIO CHOPMHUPOBAHHOCTU
pe3yabTaToOB 00y4EHUs.

PesyabTaT 00yueHusi cumrTaercsi Hec)OPMHMPOBAHHBIM, €CJIM CTYIEHT NPU BBINOJHEHUH
3aJJaHUi He JEMOHCTPUPYET 3HAHUHM yueOHOro Marepuana, JOMYCKaeT OIIMOKH, HEYBEPEHHO, C
OOJBIIMMU 3aTPYyJHEHUSIMU BBINOJHIET 3a/JaHus, HE JAEMOHCTPUPYET HEOOXOJUMBIX YMEHUH,
Ka4yecTBO BBINIOJHEHHBIX 33/1aHUIl HE COOTBETCTBYET YCTAHOBJIIEHHBIM TpeOOBaHHIM, KadeCTBO HX
BBINOJIHEHUS OLIEHEHO YKMCIIOM 0aiioB HUXe 61, 4TO COOTBETCTBYET IOMOPOrOBOMY YPOBHIO.
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5.2. MeTtoanyeckue yKa3aHusl M0 CAMOCTOATEIbHOM padoTe 00yUyauuxcsi

CamocrosaTenbHas paboTa oOecnednBaeT MMOATOTOBKY OOYyYarolIerocss 3a04yHO (OpMbI
Oo0y4eHHs K ayAUTOPHBIM 3aHATHSAM M MEPONPHUATHAM TEKYIEro KOHTPOJS M IMPOMEXKYTOYHOMH
aTTecTaluu 0 U3y4yaeMoM AucUUIUIMHE. Pe3ynbTaThl 3TON MOATOTOBKH MPOSIBISIIOTCS B aKTUBHOCTH
00y4aromerocsi Ha 3aHATHSAX M B KaYeCTBE BBIMOJHEHHBIX MPAKTHUYECKHX 33JaHUN U APyrux ¢Gopm
TEKYIIETr0 KOHTPOJIS.

[Ipy BBIMIOJIHEHUW 3aJaHWKA ISl CAMOCTOSTEIBHOM pabOThI PEKOMEHIyeTCs MpopaboTKa
MAaTepHaJIOB JICKIIUNA M0 Ka)KI0H MPOMJICHHON TeMe, a TaKKe U3YyYEeHHUE PEKOMEHIYEMOU JIUTepaTyphl,
npencrasieHHoi B Paznene 6.

B mpouecce camocTosTenbHOW pabOTHl MPU M3YYEHHHM JUCHUIUIMHBI CTYJIEHTBl MOTYT
UCIOJb30BaTh B CIEHUAIM3UPOBAHHBIX AYAUTOPHUSAX I CaAMOCTOSTENBHOW PabOThl KOMIBIOTEPHI,
o0ecreunBamIIeMy JIOCTYIl K HPOrpaMMHOMY OOECHEUEHHI0, HEOOXOIUMOMY [UISl H3ydeHUs
JTMCLUUIUIAHBL, a TAKOKe TOCTYI 4epe3 WH(OPMAIMOHHO-TEICKOMMYHUKAMOHHYIO ceTh «MHTepHET» K
ANEKTPOHHON HH(pOpPMAIIMOHHO-00pa3oBaTenbHOi cpeae yHuepcuteta (ODUOC) u 31eKTpoHHOU
oubmmoreynoit cucreme (OBC), rme B AIEKTPOHHOM BHJE pacloiararoTcs y4deOHbIe M y4eOHO-
METOJIMYECKUE MaTEepPHAIIbI, KOTOPbIE MOTYT OBITh MCIOJIB30BaHBI JIJIsl CAMOCTOATEIBHOU PabOThl IpU
M3YYEHUH TUCIUTUIMHEL.

Jns oOywarommxcs 1O 3a04HOM (GopMe OO0ydeHHs CaMOCTOSITENbHAas paboTa sBIsSETCA
OCHOBHBIM BHJIOM y4€OHOH NEeSTETHHOCTH.
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6. YUYEBHO-METOJIWYECKOE W WH®OPMAIIMOHHOE OBECIEYEHUE
TACIATLITAHBI

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

OcHoBHas1 JiUuTEpaTypa:

1. AnreGpa u Hauaja MmaTeMaTtuyeckoro ananusa. 10-11 kmaccel. ba3oBblil 1 yriryOiIeHHBIH YPOBEHBD :
yueOnuk / II. A. Amumos, 0. M. Komsrun, M. B. Tkauea [u nap.]. - 3-e m3a. - Mocksa :
[Ipoceemenue, 2016. - 463 c. : un. - (PI'OC. Maremaruka. AnreOpa U Havajga MaTeMaTHYECKOTO
aHanmm3a, reometpusi). - [pun. - Ilpeam. ykas. - ISBN 978-5-09-037071-4 : 714-00. - Tekcr :
HEINOCPEACTBECHHBIMN.

2. I'eometpus. 10-11 kmaccel. ba3oBwlii M TpoQMIbHBIM YpOBHH : y4eO. st oOmieoOpa3oBar.
yupexaenuii / JI. C. Aranacsn, B. @. byry3os, C. b. Kagomies, JI. C. Kucenesa. - 20-e uza. - Mocksa
: [IpocBemenue, 2011. - 255 c. : un. - (MI'Y - mikozne). - [Ipenm. yka3. - ISBN 978-5-09-024966-9 :
180-60. - TekcT : HenoCPEACTBEHHBIN.

JonoHUTEILHAS JIUTEpPaTypa:

3. bponckwuii, S. C. TekcToBbIe 3a1a4n : MOCOOUE JJIS JOII. OOYUYCHHSI MATEMATHKE 00YJIarOIIHXCS
10 k. / S. C. bponckuid, A. JI. I1aBnoB ; Howuen. Han. yH-T. - Jonenk : JJouHY, 2023. - 62 ¢. - URL:
https://reader.lanbook.com/book/380180#1 (mara obOpamenus: 17.01.2024). — Pexum gocrtyma: 1o
MOANMCKE. - TEKCT : 3JIEKTPOHHBIM.

4. bponckuii, . C. OyHKIUM U UX CBOMCTBAa : mocoOue uig AOM. OOy4YeHHs] MaTeMaTHKe
obyuatomuxcst 10 . / 5. C. Bponckwii, A. JI. [1aBnos ; Jlonemn. Hail. yH-T. - Jlonenk : JlJouHY, 2023. -
92 c. - URL: https://reader.lanbook.com/book/380186#2 (nara oOpamenus: 17.01.2024). — Pexum
JOCTYIIA: IO TIOJITUCKE. - TEKCT : 3JIEKTPOHHBIH.

5. HanmasH, A. A. Matemaruka : y4e0. ans cpen. npod. odpazoBanust / A. A. JlanasH. - 3-e u3f.,
uctp. u jom. - Jlokyment read. - Mocksa : UHOPA-M, 2024. - 544 c. : un. - (IIpodeccuonanbuoe
obpaszoBanue). - [Ipun. - URL: https://znanium.ru/read?id=441272 (nara obpamenus: 27.10.2024). -
Pexxum noctyna: ais aBTopus. mosb3oBareneit. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBIA.

6. HanmasH, A. A. COopHHK 3a7ay MO MaTeMaTuke : y4ded. mocobue Ui CTYAEHTOB cpell. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e usn. - lokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonansHoe oOpazoBanue). - URL: https://znanium.com/read?1d=398658 (mara
obpamenus: 20.07.2024). - Pexxum goctyma: s aBTopu3. mosb3osareneit. - ISBN 978-5-91134-803-
8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TekcT : 3IEKTPOHHBIH.

6.2. IIpogeccmonajbHble 0a3bl AAHHBIX, HH(OPMALHOHHO-CIIPABOYHbIE CHCTEMbI,
HHTEePHeT-pecypcehl

1. Allmath.ru : Bca wmarematmka B ogHoM Mecre . canr. — URL:
http://www.allmath.ru/ (zata ooparmenus 03.12.2023). - TekcT: SIEKTPOHHBIN.
2. eLIBRARY.RU : nayunas snexkrponnas 6ubiamnoreka : caifit. — Mocksa, 2000 -

- URL: https://elibrary.ru (mata ooOpamenus: 03.12.2023). — Pexxum gocryma: ajs 3apemCTpI/1p
oJIb30BaTeNel. — TeKCT: AIEKTPOHHBI.

3. Math-Net.Ru : caiitr / Maremarnueckuii uHCcTHTYT M. B. A. CrexioBa PAH,
2020. — URL : http://www.mathnet.ru/ (gata oopamienus 03.12.2023). - TekcT: 21eKTPOHHBIN.

4. Koncynprantllmtoc : crnpaBounass mpaBoBas cucrema : caiit / 3A0
«Koncynprantllmoc». — MockBa, 1992 - . - URL: http://www.consultant.ru (mata oOpameHus
03.12.2023). - TeKcT : 37eKTPOHHBIA.

5. OnexkTpoHHass OuOnuoreyHas cucremMa IIOBOJKCKOTO  TOCYAapCTBEHHOTO

yHuBepcutera cepBuca : caiitr / ®I'BOY BO «IBI'YC». — Tomparru, 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. OnekTpoHHO-Onbnroreunass cucrema Jlanp : cair / OOO "ObC JIAHB".

Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nata oopamerust 03.12.2023). - Pexxum mocrymna: s
aBTOPH3. TOJIb30BaTeei. - TEKCT : 31K TPOHHBIH.

6.3. [IporpaMmMHoOe oGecniedeHue

HNudopmannonHoe obecnieyeHue ydeOHOro mpouecca 0 AUCHUIUIMHE OCYIIECTBIISIETCS C
UCIIOJIb30BAHUEM  CIIEIYIOLIEr0 IPOrpaMMHOrO obOecredeHus: (JIMIEH3UMOHHOTO M CBOOOJIHO
pacrpocTpaHsIeMOro), B TOM YHCJI€ OT€YECTBEHHOI'O POU3BO/ICTBA:

Ne HaumeHoBaHHe YcaoBus gocryna
n/n
1 Microsoft Windows 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 BA3bI, HEOEXOJIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO YYEBHOMY IIPE/JIMETY

CneuvanbHble TOMEUICHUS MPEACTaBIAOT CO0OM ydeOHble ayJuUTOpUU [Jsl MPOBEACHUS
3aHATUNA BCEX BUOB, MPEIyCMOTPEHHBIX 00pa30BaTEeNIbHON MPOrpaMMOii, B TOM YHUCIIE€ TPYMIOBLIX U
WH/IMBUYAIbHBIX KOHCYJIbTAlMH, TEKYIIETO KOHTPOJISI W TPOMEKYTOYHOW AaTTeCTallid, a TakKkKe
MOMEIIEHUsI JJIsl  CaMOCTOATENbHOM  paldoThl, MacTepckue U JabopaTOpHM, OCHAIllEHHbIE
000pyJIOBaHUEM, TEXHHYECKHMMH CpEACTBaMH OOYYEeHHST W MaTepHajaMd, YYHUTHIBAIOIIUMHU
TpeOOBaHUS MEKIYHAPOIHBIX CTAaH/IaPTOB.

IIpakTuyeckue 3anaTHsA. [ npoBeNeHUS NPAKTUYECKUX 3aHATUN HCHOJB3YyeTcsl ydeOHas
ayTUTOPHS, YKOMIUIEKTOBAHHBIM MEOENbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYUYEHHS, CITYKAIIUMU TS
npeAcTaBieHuss y4eOHoW wuHpopManuu (TMEPEeHOCHONH HAa0Op JAEMOHCTPAIIMOHHOTO OOOPYIOBAHUS
(mpoexTop, 9KpaH, /HOYTOYK).

IIpome:xxyTounast arrecraums. /J[ng mnpoBeneHus NPOMEKYTOYHOM arTeCTallUd IO
JUCLUIUIMHE HUCHOJb3YIOTCS KOMIBIOTEPHBIE KJIACChl, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHMKOH C
BO3MOXXHOCTBIO TIOJKIIOYEHHs] K ceTu MHTepHeT u obecrneyeHueM JocTyna B 3IIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeNbHYI0  Cpely  YHHUBEpCHTETa  W/MIM  ydeOHble  ayJIUTOPHH,
YKOMIUIEKTOBaHHbIE MEOENbIO U TEXHUUECKUMHU CPECTBAMU O0yUEeHUSI.

CamocrositeibHasi padora. IloMemeHuss Uit CaMOCTOATENBbHOM pabOThl  OCHAIICHBI
KOMITBIOTEPHOW TEXHHUKONM C BO3MOXKHOCTBIO MOJAKIIOUEHUs K ceTu «VHTepHeT» M JOCTymnmoM K
AJIEKTPOHHON  MH(OpPMAIIMOHHO-00pa3oBaTeNbHONM  cpene  yHHMBepcurera. Jlns  opraHu3anuu
CaMOCTOATEIbHON PabOThl 00yUYaIOIIHUXCS UCTIOTB3YIOTCS:

- KOMITbIOTEPHBIE KJIACChl YHUBEPCUTETA;
- OumbOmmoreka (Meauasair), UMEIOMAs MecTa sl O0ydJalolmuXcs, OCHAICHHBIE KOMITBIOTEpAMHU C
JOCTYIIOM K 0a3aM JJaHHBIX U ceTH MIHTepHeT.

JyleKTpOHHAsT HWH(OPMAUMOHHO-00pa3oBaTejibHast cpexa yHuBepcutera (DUOC).
Kaxnp1iioOby4daronuiicsBTed4eHneBCeronepruoaao0yaeHus100eceyeHUH JMBU 1y aIbHBIMHEOT PAH Y€ HHBI
M JOCTYIIOM K OJJICKTPOHHOW WH(MOpMaAIMOHHO-00pa3oBaTenbHOM cpeae yHuBepcutera (DUOC)
http://sdo.tolgas.ru/ w3 m00OW TOYKHM, B KOTOpPOM UMeeTcs JOCTyn K HH(pOpMaHOHHO-
TEJICKOMMYHUKAIMOHHOW ceTn "MHTepHeT", KaKk Ha TEppUTOPHM YHUBEPCUTETA, TaK U BHE €e€.
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8. OCOBEHHOCTHU  OPTrAHM3AIIMM OBYYEHHUA A  JIAL C OI'PAHUYEHHBIMHA
BO3MOXHOCTSAMMU 3JO0POBbSI 1 UTHBAJIMOB

IIpu nHeoOxomumocTu pabouasi mporpaMma MOXKET OBITh aJanTHUpOBaHA Ui OOeCTeYeHUs
00pa30BaTeNpHOro Mpollecca MHBAIUIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS, B TOM
qucie Ui AUCTaHIMOHHOTO oOyueHus. st 3Toro tpedyercs 3asBICHHE CTyIEHTa (ero 3aKOHHOTO
MPEACTABUTEINS) U 3aKIIFOUEHUE TICUXO0JIOTO-MeIuKo-Tieaarorunyeckoit komuccuu (ITMIIK).

K npeamerHbIM pe3ynibTaTaM OCBOEHUS IUCLUIIIMHBI I0IOJHUTEIBHO OTHOCATCS:

1) muist crienbiX, cIabOBUASMIIMX 00YJarOITUXCS:

- ¢(OpMHUPOBAHHOCTH HABBIKOB MHCHhMa Ha OpailIeBCKOM Me4aTHOM MaIlInHKE;

2) i TIIyXUX, cIab0CIbIIIAIUX, TO3AHOOTIOXIINX 00yYatOIINXCs:

- c()OPMHPOBAHHOCTh M PAa3BUTHE OCHOBHBIX BUIOB PEUYEBOH IEATEIBHOCTH OOyYaromuxcs -
CIIyXO3pUTEIILHOTO BOCHPUATHS (C HCHOJIH30BAHUEM CIYXOBBIX ammapaToB U (WJIKM) KOXJEapHBIX
HMILIAHTOB), TOBOPEHMSI, YTEHMUSI, TUCHMA;

3) nns oOyyaroIuXcsl ¢ pacCTPOUCTBAMU ayTUCTUYECKOTO CIIEKTpa:

-OBJIaJICHUE OCHOBHBIMHM CTHJIUCTHUYECKHMMU pECypcaMy JIEKCUKH M (hpa3eosoruu s3blka,
OCHOBHBIMH HOPMaMH JTUTEPATYpPHOTO SI3bIKa, HOPMaMH PEYEBOr0 STUKETA; MPHUOOPETEHUE OMbITa X
HCIIOJIb30BAaHUSl B PEUEBOM U albTEpHATUBHOW KOMMYHMKAaTUBHOM IPAKTUKE NPU CO3/IaHUU YCTHBIX,
MMMCBMEHHBIX, aTbTEPHATUBHBIX BBHICKA3BIBAHUH; CTPEMIIEHHE K BOZMOKHOCTH BBIPAa3UTh COOCTBEHHbBIC
MBICJIU ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MTO3ULUIO.

B ciyyae HE0OX0AMMOCTH, O0YYArOMIMMCS U3 YMCIIA JUI] C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
310poBbsl (IO 3asBJIEHUIO OOy4alolerocs) a il WHBAJIUIOB TaKXe B COOTBETCTBUU C
MHIUBUAYAIBHON IPOrpaMMoOii peabuiIuTaIli HHBAIMA, MOTYT MIPeiaraTtbCs ClIeIyrolIne BapUaHThI
BOCHPUATHS Y4eOHOM MHPOPMALIMK C YUETOM UX MHAMBUYAJIbHBIX NICUXO(U3UUECKUX OCOOEHHOCTEM,
B TOM YHCJIE C IPUMEHEHUEM JIEKTPOHHOTO O0yUYEHUS U TUCTAHIIMOHHBIX TEXHOJIOTUM:

- JUIS JIML ¢ HApyIICHWSMU 3pPCHHS: B TNeYaTHOH (opme yBenmyeHHbIM mpudToM; B dopme
ANEKTPOHHOTO JOKYMEHTa; B (popme aynuodaiina (mepeBoi yd4eOHbIX MaTepualioB B ayauodopmar); B
nedaTHOH Qopme Ha s3bike bpailng; WHIWBUAYalbHBIE KOHCYJIBTAlUM C TPUBJICYCHUEM
TU(IOCYpIOTIEPEBOAUNKA; UHIMBUAYaJIbHBIE 331aHUS1 M KOHCYJIbTAIUH.

- JUIA JIMIl C HapyUIEHMSIMHM CiIyXa: B IedaTHOM (opme; B GopMe 3JIEKTPOHHOIO JOKYMEHTA;
BUJEOMAaTepHagbl ¢  CyOTUTpaMH;  WHAMBHUIYyalbHble  KOHCYJAbTalUM C  INPHUBJICYECHUEM
CYpIIOTIepEeBOUNKA; MHINBUAYAIbHBIC 331aHUS M KOHCYITBTAIUH.

- IS JUI C HAapYLIEHUsIMU ONOPHO-ABUraTeIbHOIO almnapara: B MeyaTHoi ¢opme; B dopme
AIIEKTPOHHOTO JIOKYMEHTA; B (hopme ayamnodaiina; HHINBUAYaTbHBIC 331aHUST M KOHCYITBTAITUH.
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9. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

Teopernueckuil MaTepual U3y4aeTcss Ha MPaKTUUYECKUX 3aHATUsIX. CTyAeHTaM NpeaaraioTcs
MPAKTUYECKHE 3a/1a49M JIJIsl paOOTHI HA 3aHATUSAX B AYJAUTOPUH.
Jis  npoBeneHus MPAKTUYECKUX 3aHATHI UcCHoib3yeTcss yueOHuMK: Ausrebpa u  Hayana
Matemarnueckoro anamusa. 10-11 kmaccel. ba3oBeiii u yrimyOneHHBIH ypoBeHb: yueOnmk / . A.
Amumos, 0. M. Konsarun, M. B. TkaueBa [u np.]. - 3-e uzn. - Mocksa : [Ipocsemenue, 2016. - 463 c. :
wi. - (PI'OC. Maremaruka. AnreOpa W Hadajda MaTeMaTHYeCKOrO aHaln3a, reomeTpus). - [Ipw. -
IIpeam. yka3. - ISBN 978-5-09-037071-4 : 714-00. - Tekcr : HemocpenctBeHHslid .(M3 crnmcka
OCHOBHO JIUTEPaTypHL.)

1 cemecTp
Pa3znen 1. Anre6pa u Hauajia aHau3a

Tema 1. JlelicTBUTEILHBbIE YHCJIA

Jis  mpoBeneHus MPAKTUYECKUX 3aHATHH HCHoib3yerca yueOHuMk: Aunrebpa u  Havana
Matemarnueckoro ananmusa. 10-11 kmaccel. ba3oBwiid u yrimyOneHHBIH ypoBeHb: yueOnmk / L. A.
Anumos, FO. M. Konsirun, M. B. Tkauesa [u np.]. - 3-e uza. - Mocksa : [Ipocsemienue, 2016. - 463 c. :
wi. - (PI'OC. Maremaruka. AnreOpa W Hadajda MaTeMaTHYECKOro aHaiu3a, reomerpus). - [lpwi. -
IIpenm. yka3. - ISBN 978-5-09-037071-4 : 714-00. - Tekctr : HemocpenctBeHublii .(M3 crumcka
OCHOBHO JTUTEpaTypHL. )

IIpakTnueckoe 3ansaTue 1. Llensie u paunonanbubie yncna. [lonstue neiicTBUTENbHOrOYKCIA.
beckoneuHo yOsIBarolast reomeTpuieckas nporpeccusi. Dopmysa cyMMbl 0eCKOHEUHO-YOBIBaIOIIECH
r€OMETPUYECKON ITPOTPECCUH

Teopernueckuii matepuan ctp. 3-15

[Taparpad 1 ctp. 3

Ynpaxuenue 4,5

[Taparpad 2 ctp.8

Yupaxuenue 6-10

[Taparpag 3 crp.11

13,15,20

IIpakTnyeckoe 3ansitue 2. ApupmMeTnueckuil KOpeHb HaTypajibHOU cTeneHu. V3Bneuenue KopHs N-
oii ctenienu. CBoicTBa apu(hMETUUECKOTO KOPHSI HaTypalIbHON CTETEHHU.
Teopernueckuit marepuan ctp. 17-20

[Taparpad 4 crp.21-23

Yopaxuenue 28-30, 32-35, 42-46, 54

1
7x—-15 4x+3’

1.Haiiaure KopeHb ypaBHEHUS
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2. Haiinute xopenb ypaBHeHmst \—72+4 17X = X. Ecnu ypaBHeHHe mMeeT Gojiee OXHOTO KOPHS,
YKa)KUTE MEHBIIMN U3 HHX.

b

Ll))’ ecn p(b)=(b+g)-(3b+%jnpnb¢0.

3.Haiinure
o

b

Ipakruuyeckoe 3ansaTue 3.. CTeneHb ¢ paliioOHAIbHBIM MoKa3aTeaeM. CBOMCTBA CTEIICHHC
paIMoOHATFHBIM ITOKa3aTeNIeM.

Teopernueckuii matepuan ctp. 24-30

[Maparpad 5 crp.30

Ynpaxnenue 57-61, 64-68, 72,76

§10-3/16

1.Haiinure 3HaueHUe BbIpaKEHUS T
5

\m
2.Haiiure 3HaueHHE BBIPOKEHUS ———= npu M =125
2 - Um

925 355

3.HaiinuTe 3HaueHNE BBIpA)KEHUS e

IIpakTnyeckoe 3ansitue 4.. CTeneHp ¢ ACHCTBUTEIBHBIM MTOKa3aTesneM. CBOHCTBA CTENCHH C
JeMCTBUTENBHBIM MIOKA3aTEeNIEM.
Teopernueckuit marepuan crp.39-46
[Taparpad 5 crp.46-47
Yupaxuenue 119-121, 124, 126
IIpakTnuyeckoe 3ansaTHe 5. CTENEHD C PALlMOHATIBHBIM U IEHCTBUTEIBHBIM ITOKA3aTENEM.
Teopernueckuit marepuan ctp.39-46
[Taparpad 5 crp.47
Yupaxuenue 79-89
Tema 2. Ctenennas pyHkuus
IIpakTuyeckoe 3ansaTue 6. Crenennas QyHKus, ee cBoiicTBa. ['paduk crenmeHHOW P yHKITIH.
B3aumHo obpatHblie QyHKIHH.
Teopernueckuit matepuain ctp.47-51
[Taparpad 7 ctp.52
Yopaxuenue 132, 133, 135

IIpakTnyeckoe 3ansTHe 7. PaBHOCWIBbHBIE YpaBHEHUS M HEPABEHCTBA.

Teopernueckuit marepuan crp.54-58
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[Taparpad 8 crp.58
Yupaxuenue 138, 142

IIpakTuyeckoe 3ausaTHe 8. MppanuonanbHble ypaBHeHH. VIppalimoHaibHbBICHEPaBEHCTBA.
Teopernueckuii matepuan ctp.60-62, 63-68
[Taparpad 9 crp.62
VYnpaxuaenue 152-159
[Maparpag 10 ctp.69
Ynpaxunenue 167-172
Tema 3. Iloka3zaTeabHast PyHKIUSI
IIpakTuyeckoe 3ansaTue 9. [lokazarenpbHas pyHKIus, €€ CBOHCTBA. I paduknoka3areabHON QyHKITUH.
Teopernueckuit marepuan crp.72-75
[Taparpad 11 crtp.75
VYnpaxnenue 192, 193, 195, 199

Ipakrunyeckoe 3ausaTue 10. [TokazarensHble ypaBHeHUs. [loka3arenpHbIe HEPaBEHCTBA.
Teopernueckuii maTepuan crp.77-79, 81-83

[Taparpad 12 crtp.75

VYnpaxuaenue 208-215

[Maparpad 13 ctp.83

VYnpaxuaenue 228-233

IpakTuueckoe 3ansitue 10. [TokazarenbHble ypaBHeHMs. [loka3aTenpHbIe HEPAaBEHCTBA.
Teopernueckuii maTepuai ctp. 81-83

[Maparpad 12 ctp.75

VYnpaxuaenue 216-226

[Taparpag 13 c1p.80

VYnpaxuaenue 233-239

[Maparpad 14 ctp.83

Yopaxuenue 240, 241

Tema 4. Jlorapupmuyeckas GyHkuus
IMpakTunyeckoe 3ansaTue 12. Jlorapupmel. [Torstue norapudma. CBoiicTBa JIOTapUPMOB.
Teopernueckuit marepuan ctp. 90-92

[Taparpad 15 c1p.90



33

Ynpaxuenue 267-277
[Maparpad 16 ctp.92
VYnpaxuaenue 281-286

IIpakTuyeckoe 3ausaTue 13. Jlorapupmuueckas ¢pynkius. CBoicTBa TorapuPpMUIeCcKO HyHKITHH.
I'padux nmorapudpmudeckoit GpyHKIUH.

Teopernueckuii matepuan crp. 94-95, 96-98, 100-103

[Taparpad 16 ctp.95

Ynpaxuenue 290-296

[Maparpad 17 ctp.98

Yupaxuenue 301, 308, 307

[Taparpad 18 crp.103

Ynpaxnenue 318, 321, 323

IpakTuyeckoe 3ansitue 14. Jlorapudpmudeckne ypaBHeHus. PaBHOCHIIBHBIE TOoTapr(pMHUYECKIE
ypaBHEHHs. MeTo/Ibl peleHus JIorapuMUIecKux ypaBHEHHH.

Teopernueckuii marepuan crp. 105-107

[Maparpad 19 ctp.107

Yupaxkuenue 337-342

IIpakTnuyeckoe 3ansitue 15. Jlorapudpmuyeckrne HepaBeHCTBA. PaBHOCHIIBHBIE JTOrapupMHUUYECcKe
HEpaBEHCTBA. MeTO/IbI pelIeHNs JIoTapu(hMUIECKUX HEPABEHCTB.

Teopernueckuit marepuan ctp. 109-111

ITaparpad 20 crp.111

Ynpaxuenue 356-364

Tema 5. Tpuronomerpuueckne popMyJibl
IIpakTuueckoe 3ansaTue 16. Paguannas mepa yria. [IoBopoT TOUKM BOKpYT HaYallaKOOPAUHAT.
Koopannatsl ToukH oKpykHOCTU. OTipesienienne cuHyca, KOCHHyca M TaHTeHca yriia. 3HaK| CUHYCa,
KOCHHYCA U TaHT€HCA yIJia. 3aBUCHMOCTh MEXy CHHYCOM, KOCHHYCOM M TAaHT€HCOM OJHOTO M TOTO
Ke yria.
Teopernueckuit marepuan crp. 117-120, 121-125, 126-130
[Taparpad 21 ctp.120
VYnpaxuaenue 407-415
[Maparpad 22 ctp.125
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VYnpaxunenue 416-423
[Maparpad 23 ctp.130
VYnpaxuenue 430-434

IIpakTuyeckoe 3ansaTue 17. Tpuronomerpuyeckue ToxaecTBa. CriocoObII0Ka3aTeIbCTBA TOXKICCTB.
[IpeoOpa3oBaHue TOXKICCTB.

Teopernueckuit marepuan ctp. 132-133, 139-140

[Taparpad 24 crp.133

VYnpaxuenue 442-445

[Maparpad 26 ctp.140

Yupaxuenue 465-467

IIpakTuueckoe 3ansaTue 18. Cunyc, KOCUHYC U TaHTeHC yraoB. @opmyisl crnoxkeHus. CHHyC, KOCUHYC
Y TAHT€HC IBOMHOTO yria. @opmylibl JBOWHOTO yTJIa.
Teopernueckuii matepuan crp. 135-137, 142, 144-146, 149-150
[Taparpad 25 crp.137

Ynpaxnenue 457, 458, 459

[Maparpad 27 ctp.142

Yopaxuenue 475

[Taparpad 28 ctp.146

VYnpaxuenue 481-484

[Maparpad 29 ctp.150

Yupaxuenue 498,499

IIpakTnueckoe 3ansitue 19. Cunyc, KOCHHYC M TaHT'€HC MOJIOBUHHOTO yria. @opMybIIpUBEICHHUS.
Cymma u pa3zHocTh cuHycoB. CymMma U pa3HOCTb KOCHHYCOB.

Teopernueckuii MmaTepuan crp. 152-154, 156-159, 161-163

[Taparpad 30 ctp.154

VYnpaxuaenue 514-520

[Maparpad 31 ctp.159

Yupaxkuenue 524-527

[Taparpad 32 ctp.163

VYnpaxuaenue 537-539
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Tema 6. Tpuronomerpuyeckue ypaBHeHHs 1 HEPaBEHCTBA
IpakTuyeckoe 3ansatue 20. [Ipocreiimme TPUTOHOMETPUYECKHIE YPaBHEHUS COS X = . APKKOCHHYC
yrcia. Pemenue ypaBHeHH BUa: cosx=a.
Teopernueckuii matepuan ctp. 168-171
[Taparpad 33 crp.154
VYnpaxuaenue 568-580

IpakTuyeckoe 3ausitue 21. IIpocreiiime TPUrOHOMETPHUYECKUE YpaBHEHUS SN X = a. ApKCHHYC
yucia. Pemrenue ypaBueHuit Buga: Sinx=a.

Teopernueckuit marepuan ctp. 173-177

[Taparpad 34 crp.177

Ynpaxuenue 586-595

IpakTuyeckoe 3ausTue 22. [Ipocreiinye TpuroHoOMeTpUIeCKUe ypaBHEeHUs g X = a. ApKTaHTeHC
yucna. Pemienne ypaBHenuni Bujaa: tgx=a.

Teopernueckuii marepuain ctp. 179-183

[Taparpad 35 crp.183

Yupaxuenue 607-612

IMpakTuueckoe 3ansitue 23. Penenne TpUroHOMETPUYECKUX YPaBHEHHI CBOISIINXCS, KKBAaJPATHBIM,
3aMeHa TIepeMEHHBIX.

Teopernueckuii maTepuan crp. 185, 186

[MTaparpad 36 ctp.186

VYnpaxuaenue 620-623

IpakTuueckoe 3ansitue 24. Ypauenue asinx+bcosx=0. YpaBHeHus, penraeMpiepasiokeHHeM JICBOH
9aCcTH Ha MHOXHTEJIH.

Teopernueckuit marepuan ctp. 187-188

[Taparpad 36 ctp.186

Yupaxkuenue 624-627

IIpakTunyeckoe 3ansTHe 25. TpUroHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM PEIICHUS.
Pemenuie TpUroHOMETpUYECKUX HEPABEHCTB PA3IMYHBIMU CIIOCO0AMU

Teopernueckuit marepuan ctp. 194-196

[Taparpad 37 ctp.196
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YnpaxHaenue 648-654

YceTHBII onpoc
1.KakoBa obsacTb onpeneneHus apkCuHyca (apKkocuHyca)?
2.KakoBa 00y1acTh 3HaYCHUH apKKOCHHYyca (apKKOTaHTeHca)?

3.5IBsiercs M apKTaHTeHC (ApPKCHHYC) BO3paCTaIoIeH win yobIBaromel (GyHKIuei?

4.Pemnte ypasnenue arcsinx =0 [arccos x =0].

V4
5.Pemmmre ypaBHeHue arccos X =z [arc tgx= —Z} :

V4 . V4
6.Pemure ypaBHeHue arctgx = 3 [arcsm X= —g} .

7.Yemy pasen arcsin [arccos z]?

8.UeMmy paBeH arccos (— %] [arctg(-1)]?

Tema 7. Tpuronomerpnueckne QyHKIHA

IpakTuyeckoe 3ansaTHe 26. O61aCTh ONpPEEIECHNS M MHOXKECTBO 3HAUCHUUTPUT OHOMETPHIECKUX

¢bynknmii. YeTHOCTH, HEYETHOCTD, IEPHOANIHOCTh TPUTOHOMETPHUUECKUX (PYHKIIUH.
Teopernueckuit marepuan ctp. 201-203

[Taparpad 38 ctp.203

VYnpaxuaenue 691-696

IMpakTnyeckoe 3ansaTue 27. CpoiicTBa GpyHKIUH y=COSX U ee rpaduk. CoiictBadyHKIIMH Y=SINX U

ee rpaduk. CpoiicTBa pyHKIMHU Y=tgX 1 ee rpadux. OOpaTHBIETPUTOHOMETPUYECKUE PYHKIIUH.

Teopernueckuit marepuan ctp. 204-207, 208-211, 213-215, 217-221
[Taparpad 39 ctp.207

Yupaxuenue 700, 703

[Maparpad 40 ctp.211

Ynupaxuenue 709, 713-715

[Taparpad 41 ctp.215

VYnpaxuenue 720-723

[Maparpad 42 crp.221

Yupaxkuenue 736-741

YcTHBI onipoc
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1.KakoBa obsacTe onpeneneHus apkcuHyca (apKkocuHyca)?
2.KakoBa 0051acTh 3Ha4CHHI apKKOCUHYCA (apKKOTaHTeHCa)?

3.5IBsieTcs M apKTaHTeHC (ApPKCHHYC) BO3pacTaroiei uim yosiBaromeid GyHKIuei?

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

V4
5.Pemnte ypaBHeHue arccos X =7z [arc tgx= _Z:| .

T : T
6.Pemute ypaBHenue arctgx = 3 [arcsm X= _E] .

7.Yemy pasen arcsin [arccos z]?

8.UeMmy paBeH arccos (— %] [arctg(-1)]?

Tema 8. [IpousBoanas
IIpakTnueckoe 3ansaTue 28. [IpousBonnas. [Ipoussoanas crenennoi ¢pyukuuu.lIpasuia
maddepennmpoBanus. [[pon3BoaHbIE HIeMEHTAPHBIX ()YHKIIHH.
Teopernueckuit marepuan ctp. 229-234, 236-238, 240-241
[Taparpad 44 ctp.234
Ynpaxuenue 778, 782, 784
[Maparpad 45 ctp.237
Yupaxuenue 787-796
[Taparpad 46 ctp.238
Ynpaxuenue 802-807, 810
[Maparpad 47 ctp.241
VYnpaxuaenue 831-833

IIpakTuueckoe 3ansitue 29.. [IpousBogHascnoxHoi pyHkuuu. [Ipon3BoaHas BTOPOro Nopsiika u ee
IpuMeHeHue. ['eoMeTpuyecKknii CMBICH TPOU3BOIHOM.

Teoperudueckuit marepuan ctp. 242, 251-255

[Taparpad 44 ctp.234

Yopaxuenue 811, 817

[Taparpad 48 ctp.255

VYnpaxuaenue 857-860
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TecTupoBanue
1.3anosHUTE MPOMYCKH B ONPEIACICHUI
[IpousBoHOM (pyHKIIMK HA3bIBACTCS OTHOIICHUS byHKIINH K
apryMeHra, npu K HYIIIO.

2. TlpousBoanas GpyHKIMM SINX HMeeT BUL:
1) sinx; 2) —sinx; 3) —COSX; 4)COS X .

3. CocTaBuTh ypaBHEHHE KacaTeIbHOU K KpUBOH Y = B TOUKe X, =2.

+ x?

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4.BribGepute onpezeeHue HEOIPEIeIeHHOI0 HHTerpaa:

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

2
5.Haiitu unTerpan I sin® x cos xdx .
0

1)% 2) 0 3)%

A
6.BbruuciuTe nHTErpat I cos X dx .

(2
IIpakTnueckoe 3ansaTue 30. Pemenue 3a1a4 no aHaJIu3y aKTUBOB H (PMHAHCOBOM I0JI03KEHUH

OpraHusanuu, €e IJIATEKECIOCOOHOCTH B A0XO0OAHOCTH,

YnpaxxHenue

@OyHKIUS cripoca Ha HEKOTOphIi ToBap nuMmeet Bua: 4=100-4p:

A) Haiitu BeIpakeHue U1t KO3 GHUIMEHTA SITaCTUIHOCTH CIIpoca U ero 3HadeHus npu pl=10; p2=20.
[IpoKOMMEHTHPYWUTE MTOITYyYEHHBIE PE3YJIbTATHI;

B) Uccrnenyiite nuHaMHUKY BBIPYYKH NPOJABIIOB

I') Onpenenurte Ha CKOJIBKO MPOLIEHTOB NPUOIN3UTEIEHO N3MEHUTCS BBIpYUKa OT pean3allui ToBapa,

€CJIM IIeHa Ha HEeTO YBENWUYUTCS Ha 5%, a 3IaCTUIHOCTH cripoca coctasisiet 0,4 %.
Tema 9. [IpumMeHeHUe NPOM3BOAHOI K McCIe10BaAHUIO PYyHKIMIA

Ipakruyeckoe 3ansaTue 31. Bozpacranue n yosiBanue QyHKIHH
Teoperuueckuit marepuan ctp. 261-264

[Taparpad 49 crp264

VYnpaxuaenue 900-902
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IIpakTuyeckoe 3ansTHe 32. DKCTPEMYMBbI (YHKIIUN
Teopernueckuii maTepuan crp. 265-269

[Taparpad 50 cTp269

Ynpaxunenue 910-919

IIpakTuyeckoe 3ansitue 33. [[puMeHeHne MPOU3BOJHOM K IIOCTPOCHUIO TPAPUKOBHYHKIINH.
Teopernueckuii marepuan ctp. 271-276

[Taparpad 51 crtp. 276

VYnpaxuaenue 926-935

IIpakTnueckoe 3ansaTue 34. Hanbonbliee 1 HauMeHbIIIee 3HaUYCHUS (PYHKITHH.
Teopernueckuii marepuan ctp. 277-208

[Taparpad 52 ctp280

VYnpaxuaenue 936-945

IIpakTnueckoe 3ansaTue 35. Beimykinocts rpaduka pyHKINN, TOYKU Teperuoda.
Teopernueckuii maTepuan crp. 283-286

[Maparpad 52 ctp287

VYnpaxuaenue 953-955

IpakTuyeckoe 3ansaTue 36. [logroroBka Kk KOHTPOJILHOM padboTe

Tunosble 3a1a4m Mo TeMe «JlelcTBUTEILHBIE YU CJIA))

1

1.Haiinure KOpeHb YpaBHEHUSA = .
JUITE ROPEHE YP 7x—15 4x+3

2. Haiinure xopeHb ypaBHeHHs \—72+17 X =X. Ecin ypaBHeHHe nMeeT Goiee OJHOTO KOPHSI,

YKa)XUTC MEHBIINN U3 HUX.

3.Haitnure p(b) , €CIH p(b)=(b+§)-(3b+%]npnb¢0.

1 b
p(b)
3 510316
4.HaI/IIlI/ITC 3HAUYCHUC BBIpa)KCHI/IH —_—.

%

m
5.Haliure 3HaYeHMe BEIpAKEHUS ———— pu M =125
42¢m . 7 fm
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22,5 . 35,5

6.Haiinure 3HaUCHUE BBIPpAKEHUS YE

7.Pemmare anrebpandeckue ypaBHeHus 1 - 3.

X—6

1.——+23=4

X—6
) 6-x2—6-x_4-x2+8-x_2-x2—6-x
| X+ 2 X—3

g [84x=24  _5).(8x=16 L L)oo
X—4 X—2

5.3%x2—\3x=2=06.12Xx> -7 x+1=0

Tunossie 3a5a4u no TeMe «CreneHHass PyHKIUD.

1

5 =

= 2

1. Haiinure 3HaYeHHE BHIPAKEHUST  a) (3 2%.42 )6 ; 0) 2X

1
X—4 N

ynpux=29.

2. Pemute ypaBHEHHS

1
a)(y2—1)5=2; 6) VX+12=X; B) V3= X-v1-3x=X+5:1) X®+X+2Jx*+x=0.
x+y+w/x-y=7;

X-y=4.

3. Pemute cucreMy ypaBHEHHA {
4. Onpesienure 3HAUEHUsT A , VIt KOTOPBIX Tipy X = 1 BBIMOJIHAETCS HEPABEHCTBO va— X = X

Tunossble 3ana4yu no reMam «llokazareabHas QpyHkuua», «Jlorapupmuyeckas GpyHKuus»

| Berumciinre 3HaveHus Beipaskenuii 1- 13.

2
61557 (9-16”‘1+16”4) (4-3%+7.3%).57 gt gt s 3.0
1. 24° .67 , (47 +47) 3 (10-27°) 4 4-29+4.27-8. 2"
1
3n+2_2‘3n_36n+1 )E(—yi_i_xzzx
5. 37 67 g YIHXT XE oy X=9:y=49

1
o4 log, 2+—=1log, 8—log, 4+/8
. log, 27 —2log, 3+ log, = +7" 9, 2+5108, g% 0 log,; J5 + log - 39

2
3 8. 3 3 10.
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2. PemuTe npocreiimme nokasarenabHble U gorapudmuyeckue ypasHenus 1 — 10.

2 3 1
1.2=8.2. 3" =93 3* '4X=% . 4.10°°=05 2"=—+.

248

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

N |-

3. Pemure noxasarensHsle u orapupmuyeckue ypasHenus 11 —20.

1 * X2 1 1 EXZ—SX —4x+2 __ 2 —
11. [5] 29=3 12 [?) . 13,4927 14, Iog%(x +35x)_4
15, Iog%(xz + X)=4 16. 16I0916(4x2—12x+9) _ 3Iog3(x2+2x+l)-

Tunosele 3axaun no TeMe «Tpuronomerpuyeckas GpyHKIUsD
|. Boruucaure 1 -10.

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

. 24 o o
3. sina; cosa; tga , ecnu Ctga=—7 npu 630° < @ <720°.
4.45sin810° + 3¢c0s720° — 3sin630° +5¢c0s900°.

5.Sin(a+,3),ea/lusina=g;cosﬂ=—%,npu%<a<7r;7z<,3<37”.

6. COS(a+,B) UCOS(a—,B),ea/m sina=%;cosﬁ=g,npu%<a<7z;37”<ﬂ<27c.

cos 2 ] 3 3z ) a
1. eciu sina=——,—<a<2x. 8sina,ecnutg| — =2
cosa 5° 2 2
5] cos 5—3—” —sinl
9 3-(cos 20° —sin 20°) 10 2 14 14
J2 -sin25° cosZ . sin ~-

Tunossie 3aga4u 0 TeMe « TpuroHomerpuyecKkrue ypaBHeHUs1 M HEPABEHCTBA»

5

1.0082X—1=0.2.2sin3x =—l.3.ctg(%—2x] _3. a4 cos[32”+23X] 1

N

5.¢c0s 72—5—X =2 6.2sin’ x—7 sin Z—x —5:0.7.COS(ZE—Zx)+3sin(7r—x)=2.
6 2 2
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8.28ih(37r—x)—3sin(%—xj=0. 9. Sin2(%—xj—cos(%—xjcosx=0.

. . (3 ] . .
10.4 sin? x—2sm(7ﬂ—xjsmx=3 11.2sin* x—=4sinx-cos x+1=0.

12.3sin? x—2/3-sin x-cos x+cos? x =0 13. 2sin? X —7 sin X - cos X + 14 cos? x = 2

Tunossle 3a1a4n no temam «IlpousBoanas», «[IpumMeHeHne MPONU3BOAHOI K UCCIETOBAHUIO
byHkumiin»

. 1
1. MarepuanbHas TOUKa JBUKETCS MPSMOJIMHENHHO 0 3aKOHY X(t) = Et3 —3t? +2t, rae
X —paccTosiHUE OT TOYKHU OTCUETA B METpax, [ —BpeMs B CEKyHAaX, U3BMEPEHHOE C HayaJla JIBUKEHHUS.
Haiigure ee ckopocts B (M/c) B MOMEHT Bpemenu t =6 C.

2 Ipsivast y = —4X — 11, sBasiercs KacaTenbHOM K rpaduky Gynkimn Y = X° +7 X° +7 X—6 . Haiiaure

a6cu1/1ccy TOYKH KaCaHU.

i) |f|( )| 3. Ha pucynke wu3oOpakeHn rpaduk QyHKIUU
yTflx

1/ N __/'/ y= f(X), OIPE/ICTICHHOW Ha HMHTEpBaye (—2;12).

=20 flo] 1 127X| Haiimure cymMMy TOdYeK OKCTpeMyMa (QYHKIUHU

Y =t

4. Haiiyiute HanMeHbIIee 3HaueHre GyHKIHH Y = X° — 27 X Ha OTpe3Ke [O ; 4] .

x?+1

X

5. Haiigute Touky MUHUMYMa QyHKIUH Yy = —
6. Halinute HauMeHblIee 3HaUeHUE QYHKIUU Y = (X + 3)2 (X + 5) — 1Ha orpeske [—4 ; —1] .

7. Halinute nau6osnpinee 3HadeHne GyHKIun Y =12 oS X + G\E - X— Z\E - T+ 6 Ha oTpe3Ke {0 ; %} .

. . 24 S5z
8. Halinute naumensbIiee 3HaueHue QyHkuuu Y =5 Sin X+ —- X + 6 Ha oTpe3ke —? ;0.
V3

9. Haitaure Touky MUHEUMYMa GYHKIHH Y =+/X° —6X+11.

10. Haiture nanGodbliee 3nauenne Gpynkmun | (X) =C0S2X—COS X .

«Boiuucnenue npouzeoonvixy,

1 11
x—25+gx14 L
7 2sin®45x

2 el 12| sfiax+2)

X2
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3 | 2x5—6%x 13 | cos?3x
4 1 7x5+240x 14 1 (4+x )(4-x°+6x)
> £—3X4 L (4= x)6-x
X
6 16
%+5x4 7Xx+46
T 2x® + x3x 17 3x
5—x°
8 | cos8x 18 x4 4+ 2
Jax-2
9 (7 +4x)° 19 g3-9x-12x*
10 20 5In4(x—2x5)
J13x° +3

IpakTuyeckue 3agauun nmo reme «IlpumMeHenne Npou3BOAHOM K HCCIeI0BAHUIO PyHKIMIT»

1. TTonb3ysich ompeielicHHeM HaluTe Mponu3BoaAHyo Gpyaknuu Y = f (X) B TOYKe X, :
f(X)=x"+1, x,=-2
2. lponuddepennupyiite Gynkrmio | (X) = (X + 2)- sinx.

3 2
3. HaiimuTe npoMexyTKH HenpepbIBHOCTH QyHKIK (X) = % .
-X

x*=3x—-4
4. PemuTe HEpaBEHCTBO METOJIOM HHTEPBAJIOB —4 <0.
x -—

5. Hanmmute ypaBHEeHHe KacaTeabHOMU K Tpaduky GpyHkimu Y = f (X) B TOUYKE (XO ; f (Xo ))
f(x)=sinx;x,=7.

6. Haiiure ckopocTh M yCKOpeHUE TOUKH B MOMeHT t, =4, eciu X(t) =t*-2t*+5.

7. Uccnenyiite Ha Bo3pacTtanue U yobiBanue QyHkiumoo f (X) =X —4x,

8. Uccnenyiite Ha MaKCUMyM ¥ MEHUMYM QyHKIHO f (X) =x*-3x%.

9. Mccneayiire ¢ MOMOIIBIO TIPOU3BOIHON pyHkimio | (X) =-3x*=x*-9x.

10. Haiigure HanboIbIlee U HaMMEHbIee 3Hadenne GyHkmun | (X) =3x?-2x5.

2 cemecTp

Tema 10. IlepBooOpa3nas
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IIpakTuyeckoe 3ansaTue 1. [TepsooOpaznas. [lnomans KpUBOJIMHEHHON TpaneIiuyu HUHTETPaJL.
Brrunciienue nHTErpanos.

Teopernueckuit marepuan ctp. 291-295, 297-300

[Taparpad 54 crp. 293

Ynpaxunenue 983-987

[Taparpad 55 ctp. 295

VYnpaxuaenue 988-998

[Taparpad 56 crtp. 300

Ynpaxuenue 999-1000

IIpakTuyeckoe 3aHsTHE 2. BRruricieHne HHTErpaIoB. Berancienue miomaaei CrioMombko
UHTETPaJIOB.

Teopernuecknii marepuan ctp.301-303

[Maparpad 57 crtp. 303

Yupaxuenue 1004-1012

IIpakTnuyeckoe 3ansaTue 3. [[pumeHeHne NpoU3BOAHOMN U UHTErpalla K pelIeHUIONPAKTUYECKIX
3azad.

Teopernueckuii matepuan crp.304-308, 309-313

[Taparpag 58 crtp. 308

VYnpaxuenue 1013-1020

[Taparpad 59 crtp. 313

VYnpaxuaenue 1025-1032

YcTHbII onpoc.

1. Chopmynupyiite onpezaeneHre NepBOOOPa3HOM.

2. ChopmynupyiiTe TpH3HAK MOCTOSHCTBA (DYHKIMHM Ha 3agaHHOM mpomexyTtke. Chopmymupyiite
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOM.

3. ChopmynupyiiTe npaBuiia HaXOKIACHUS IEPBOOOPA3HBIX.

4. Kakyioo ¢urypy HaspIBalOT KPHBOJHMHEHHOW Tpameuuei? 3anummre (GopMyny Ais BBIYHUCICHHUS
TJTONIAAN KPUBOJIMHENHON Tpaneuu.

5. O0BsicHUTE, YTO Takoe uHTerpai. 3anumure Gopmyny Hetorona-Jleibnma.

Tema 11. KoMImieKCHbIE YHCJIA
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IIpakTuyeckoe 3anaTHe 4. KoMIulekcHOE 4HCIIO, COMPSDKEHHBIE KOMIUICKCHBIE YMCIIA, MOAYIb U
apryMEHT KOMIUIEKCHOTO uucia, ¢opma 3aluch KOMIUIEKCHBIX 4ucesl  (TreoMeTpHyecKas,
TPUTOHOMETpHUYECKast U alre0pandeckas).

1. Haiinure cymMMy, pa3HOCTb, IPOU3BEICHNUE U YACTHOE KOMIUIEKCHBIX uncen:z; = —2 + 3i,z, = 3 —
4i.

2. Beruucnure:

S4i , o
a) (3+4i)(6—5i) 6) +i J1+21 1-21

- B) ; -
—4431 1-21 1+21

IIpakTuyeckoe 3anaTHE 5. ApudMeTHICCKUE TEHCTBUS C KOMILIEKCHBIMH YUCIIAMU; TPHUMEPHI
HCIOJIb30BaHUS KOMIUIEKCHBIX YHCE
1. Pemure ypaBHeHue:iz = 2 — 3i.

2. Pemyte KBajipaTHOE ypaBHEHUE!
a)z2—2z+5=0
6)z24+5z+9=0

B)z?2 — (3—4i)z—1—-5i = 0.

Tema 12. MuoxectBa. I'padnbi

HpaKTI/I‘{eCKOB 3aHsaTHE 6. MHO)KGCTBO, MMOAMHOXKECTBO, OIICpAlMKU HAl MHOKCCTBaAMMU.

1.  Omnpenenuth B IBHOM BHJE (T€pEUUCICHUEM BCEX AJIEMEHTOB) OyneaH B(A) — MHOXKECTBO BCEX
MTOJIMHOYKECTB COCTOSIIMX U3 3JIEMEHTOB JaHHOro MHOKecTBa A : A= {-1; 0; 1; 4}.

2. Jlnst 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 TAOIHILY:

C=AUB[D=ANB[F-AB |G=BA |y_A |v-B | Z=AAB

MHO>KECTBO

MOIITHOCTD

MHOXKECTBa

IIpakTuyeckoe 3ansTue 7. ['pad, cBa3HbIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH
1. Jloka3aTh paBEHCTBO MHOXXECTB C IIOMOII[BIO TUarpamMm Disiepa — Benna:
A\(BWC)=(A\B) N"(A\C).
2. Hano: A={a,h,g}, B={1,2,4,8}. Haiitu:
JexaproBo npoussenenne A X B, 3anas ero nepeunciennem nap u rpagom
JlexapToBo npomsBeneHne B X A | 3amaB ero nepeunciaennem map u Tabaumei
JexkapToBo mpoussenenne B X B, 3agas ero mepeuncienneM map M Ha KOOPAMHATHOW

IIIIOCKOCTH
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Tema 13. DjieMeHTHI KOMOMHATOPUKH

IIpakTuyeckoe 3ansiTue 8. [IpaBuino npoussenenus. [lepecranoBku. Pazmemenus
1. Cxoabko CYHICCTBYCT pPA3JIMYHBIX YCTBIPCX3HAYHLIX YUCCII, B 3allUCU KOTOPBLIX HCIOJB3YHOTCA

TOJIBKO YETHBIE LIU(PHI.

2. Ilpu BcTpeue Kakaplii U3 Apy3eil moxan apyromy pyky. CKOJbKO pyKONOKaTUi ObUIO ClIENaHo,
eclu apy3ei ObuTo ueTBepo?

3. Ucnomb3ys muppel 0;2;4;6 , cocTaBbTe Bce BO3MOKHBIE TPEX3HAUHBIE YUCIIA, B KOTOPBIX IU(PHI
HE TIOBTOPSIFOTCSI.

4. CKOJIBKO CYIIECTBYET pa3IMYHbIX YETHIPEX3HAYHBIX YMCEJ, B 3aIIMCH KOTOPBIX HCIOJIB3YIOTCS BCE
uudpsbl, pa3INnYHbL.

5. Ilpu BcTpeue Kakablil M3 Jpy3el moxkan apyromy pyky. CKoJIBKO pyKonoxaTHi ObLIO CIENaHo,
eclu Apy3ei ObUTO TATEpOo?

6. IlepeunciuTh Bce TpeX3HAYHbIE YKCIA, B 3aMMCH KOTOphIX ucronbsytorcs muppsl 03152, npu
YCIIOBUH, YTO UU(GPHI B YHCIAX MOTYT IIOBTOPATHCA.

Kapmouku — 3a0anusn

1. Cobpanue u3 80 uenoBek BHIOMpAET NPEACTABUTENS, CEKPETAps M 3—X UWICHOB PENaKIMOHHOM
KOMHCCHU: CKOJIBKUMH CITOCOOaMHU MO>KHO 3TO CAeaTh?

2. B copeBHOBanuu y4acTBYIOT 12 komann. CKOJNIBKO CYIIECTBYET BapHaHTOB paclpeleleHus
npu30BsIX (1, 2, 3) mect?

3. CKOJIILKUMU CIIoco0amu 6 4elIOBEK MOTYT cecTh Hab cTynbeB?

4. CKONbKMMM cHoco0aMH MOMKHO CJeiaTh TPEXLBETHBIA (ar ¢ TOPU3OHTAIBHBIMHU I0JIOCAMHU
OJIMHAKOBOI IIMPHUHBI, €CJIM UMEETCS MaTepusl IIECTU Pa3IMUHbIX [[BETOB?

5. Ha nocke 3amucanbl / CYIIECTBUTENBHBIX, D TJATOJOB M 2 MpHIaraTelbHbIX. JIIsl IpeamoKeHust
HY’KHO BBIOpaTh [0 OJIHOMY CJIOBY KaXJ10¥ U3 3THX yactel peur. CKOIbKUMHU CIIOCOOaMH 3TO MOXKHO

caenarn?

IpakTnuyeckoe 3ansTue 9. Coueranus u ux coiicrsa. bunom HetoroHna.

1.M13 Tpex WHKEHEPOB W JEBATH SKOHOMHCTOB JIOJKHA OBITH COCTAaBJIEHA KOMUCCHS M3 [ UEJIOBEK.
CKONBKMMH CcHOcO0aMH MOKET OBITh COCTaBJIeHA KOMHUCCHSI, €ClIi B He€ JIOJDKEH BXOJIUThb OJUH

WHXKEHED.
2.CKOIIBKUMH CIIOCOO0aMHU MOKHO BBIOpAaTh D OTKPHITOK U3 11 OTKPHITOK?

3.B kopsuHe nexar 8 Oenbix mapos U 6 uyepHbIX. CKOIBKAMH CIIOCOOAMH MOKHO JIOCTaTh U3 3TOM

KOp3WHBI 2 O€mbIX mapau 2 YepHbIX?
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4.B miaxMaTHOM KpYKKe 3aHuMaioTcss 16 demoBek. CKONBKHUMEU CIIOCOOaMH TPEHEP MOKET BhIOpATH

U3 HUX JUIS IPEACTOSLIEro TypHUpa KOMaHay U3 4 4denoBek?

5.ITepeuncauTh Bee TPeX3HAUHbIE YUCNA, B 3aMMCH KOTOphIX ucnonb3ytores mudpst 0;1;2 . Ludps

MOI'YT IIOBTOPATHCA.

6.CKOJIBKO CYIIECTBYET pa3IMYHBIX YETHIPEX3HAUHBIX YHCEN, B 3allUCH KOTOPBIX BCE LHUPHI

pas3IuYHBbIL.
Tema 14. DiemeHTHI TeOpUM BeposiTHOCTelH. CTaTHCTHKA

IpakTuyeckoe 3ausaTue 10. CoopiTus. KomOunanust coowrtuii. [IpoTrBOMOIOXKHOE
coObiTHe. CioXeHue BeposiTHOCTEN

Teopernueckuii matepuan ctp.336-338, 339-341, 343-345, 346-349
[Taparpad 65 crp. 338

VYupaxunenue 1115-1117

[Taparpad 66 ctp. 341

Ynpaxuenue 1118-1123

[Taparpad 67 crp. 345

Yupaxuenue 1124-1128

[Taparpad 68 ctp. 349

Yopaxuenue 1134-1139

IIpakTuyeckoe 3ansaTue 11. HezaBucrumblie coObITHS. Y MHOKEHHE BEPOSTHOCTEN
CraTtuctuyeckas BepOsITHOCTb
Teopernueckuit marepuan ctp.350-352, 354-357

[Taparpad 69 ctp. 352
VYnpaxuaenue 1145-1150
[Taparpad 70 ctp. 357
Yopaxkuenue 1156-1159



48

Pazgen 2. 'eomeTpus
Jlnst mpoBeleHHMs  MPAKTHYECKUX 3aHITHH HUCmoyib3yercss ydeOHuk: ['eomerpus. 10-11 xmmaccsl.
bazoBeiii 1 npoduiIbHEI ypoBHU : yueb. ans obmeobpazoBar. yupexaenuii / JI. C. Aranacsn, B. @.
byry3os, C. b. Kagomres, JI. C. Kucenesa. - 20-¢ u3za. - Mocksa : [Ipocsemenne, 2011. - 255 ¢. : ui. -
(MI'Y - mxkome). - Ilpeam. yka3. - ISBN 978-5-09-024966-9 : 180-60. - Tekcr : Tekcr :
HenocpeacTBeHHbIH (M3 criicka OCHOBHOM JIUTEPATYPHI.)

Tema 15. Beenenue B crepeomerpuio. IlapajiieibHOCTh NPSIMBIX M IJIOCKOCTEH

IIpakTuyeckoe 3ansaTue 12. [Ipenmer crepeomerpun. AKCHOMBI cTepeoMeTpun. HekoTopeie
CJIEJICTBUS U3 aKCHOM
Teopernueckuit marepuan ctp.3-7

Beenenue crp. 7

Ynpaxuenue 1-7

IpakTuyeckoe 3ansaTue 13. [lapamiensHbie TPSIMBIE B IIPOCTPAHCTBE
I'maBa 1.
Teopernueckuii marepuan ctp.9-11

[Taparpad 1.ctp 13
Yupaxuenue 16-26

IIpakTnueckoe 3ansaTue 14. [lapamienbHOCTh IPSIMON U INIOCKOCTH
I'maBa 1.
Teopernueckuit marepuan crp.11-13
[MTaparpad 1.ctp. 13
VYnpaxuenue 27-33

IIpakTnueckoe 3ansaTHe 15. Ckpenmparonyecs npsiMble. YTIIbI ¢ COHANPABICHHBIMUACTOPOHAMH.
VYros Mexay NpsSMBIMU.

I'maBa 1.

Teoperuueckuit marepuan ctp.15-18
[Taparpad 2.ctp. 18

VYnpaxuaenue 34-42

IIpakTunyeckoe 3ansaTue 16. [TapamiensHocTs miockocteil. CBOMCTBA MapaiebHBIX MIIOCKOCTEH.
I'maBa 1.
Teopernueckuit marepuan crp.20-21
[Taparpad 3.ctp. 21
VYnpaxuaenue 48-62
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IIpakTuyeckoe 3ansaTue 17. Terpasrap.

I'naBa 1.
Teopernueckuit marepuan ctp.24-25

[Taparpad 4.ctp. 29
Ynpaxuenue 66-73

IIpakTuyeckoe 3ansaTue 18. [lapamnenenurmne.

I'nasa 1.
Teopernueckuit marepuan cTp.25

[Maparpad 4.ctp. 30
Ynpaxuenue 74-78

IIpakTnueckoe 3ansaTue 19. 3amaun Ha TOCTPOEHUE CEUCHUI.

I'naBa 1.
Teopernueckuit marepuan crp.27-29

[Taparpad 4.ctp. 31
Ynpaxuenue 80-87

IIpakTuueckoe 3ansitue 20. CBoiicTBa MapajuienenuIesa.

I'maBa 1.
Teopernueckuit marepuan ctp.26-27

[Taparpad 4.ctp. 32
VYnpaxuaenue 88-93

Tema 16. IlepneHAMKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEI
IIpakTuyeckoe 3ansiTue 21. [lepnenuKyssipHbIe TPSMBIE B IIPOCTPAHCTBE.

I'naBa 2.
Teopernueckuit marepuan crp.34-36

[Taparpad 1.ctp. 39
Yupaxuenue 116-122

IIpakTuueckoe 3ansaTHe 22. [Ipu3HaK NeprneHAUKYIIPHOCTH MPSIMOI U TNIOCKOCTH.

['naBa 2.
Teopernueckuii MmaTepuai ctp.36-38
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[Taparpad 1.ctp. 39
Yupaxuenue 123-128

IpakTuyeckoe 3anaTue 23. Teopema o IPAMOi, MEPIICHINKYISIPHON K TUIOCKOCTH.

I'naBa 2.
Teopernueckuii MmaTepuai ctp. 38

[Taparpad 1.ctp. 39
Ynpaxunenue 129-137

IIpakTuyeckoe 3ansaTue 24. PaccTossHUE OT TOYKH JI0 TUIOCKOCTH. Teopema o TpeXTepIeHIuKyIsIpax.

I'naBa 2.
Teopernueckuit marepuan ctp. 40-42

[Maparpad 2.ctp. 44
Ynpaxuenue 138-145

IIpakTuyeckoe 3aHsaTHE 25. YTOI MEXITY MPSIMOH U IJIOCKOCTHIO.

I'naBa 2.
Teopernueckuii Mmatepuai crp. 43

[Taparpad 2.ctp. 44
VYnpaxuaenue 146-150

IIpakTuyeckoe 3ansaTue 26. Penenue 3anau

1.CxonbKo TpaHe MpOXOaUT Yepe3: a) OJHY; O) JIBE; B) TPH; ') UETHIpE

TOYKH, B3SThIE IPOU3BOJILHO HAa KyOe? CKOJIBKO MIOCKOCTEH MOXKHO MPOBECTH Yepe3 T€ K€ TOUKH?
OmnpeaenuTes 1M IpU 3TOM IOJIOKEHHE IUIOCKOCTH OAHO3HAaYHO? CrienaiiTe pUCYHOK.

2.J1aHbl TOUKA U Mapa rnepecekaruxcs NpsAMbIx. CKOJIBKO pa3IMYHbIX IUIOCKOCTEH OHU ONpeAesstoT?
Cnenaiite pUCyHOK.

3. JlaHBI TpW TpsAMBIE, HE JEXKaIlWe B OJHOW IUIOCKOCTH M HWMEIoNHe oO0myro To4ky. CKOJIBKO

Pa3IMYHBIX IJIOCKOCTEN OHU ONPEAETAIOT?

4. Touxu A;B;C nexar B kaxmoii u3 AByX pasiIMuHBIX TIOCKOCTel. JOKaKMTE, YTO 3TU TOUKM JIeKaT
Ha ogHOU npsiMol. CrenaiTe pUCyHOK.

S5.I0psmeie & u b mepecekarorcs B Touke M. Jlokaxwute, 9To Mr00as npsmasi, IepeceKaromas & u
b, u He mpoxomsmias yepes Touky M, JEKHUT C HAMH B OJHON TUIOCKOCTH.

6.113 deThIpex MAaHHBIX TOYEK OJHAa HE JIGKUT B IUIOCKOCTH, ONpEACTSeMON TpeMs IpYTHMHU.
JlokakuTe, 4TO 3TUM CBOMCTBOM 00JIaJIal0OT BCE TaHHBIE TOUKH.
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7. Touku M;N;P;K pacnonoxenst no ommy cropomy or miaockoctu tpanenuun ABCD.
[apannensusie otpeskn AM ;BN ;CP; DK papnsl cootsercTBenno 3 cem; 4 cm; 5 em; 6 cm . Kaxoso
B3auMHoe pacnonoxenue npsameix MN u PK ?

8. Ilpsmass MN mapamnensna guaronand AC npsmoyronsauka ABCD . Haiigure kocunyc yria
Mexnay npsmod MN u auaronansio BD, eciu AB=5cu; BC=8cm.

9. Ctoponst OM;ON yrna MON coorsercreento napasuiensusl npsiMbiM AB U CD . Omnpenenute
yron Mexxay AB uCD, eciiu Benmmuuna yriia MON pasna 106°.

10. [lokaxkuTe, uYTO mpsiMas, MapajulelbHas KaKIOW W3 JIBYX IEPECEKAIOUINXCs IUIOCKOCTEH,
napajiesIbHa ¥ JJMHUU UX IIepeceyeHMs.

12.Haiimure kBagpar pacctosiaust Meskay BepmmmHamu C u A, mpsMOyroIbHOT0 napajuieenue/a,

ms koroporo AB=5; AD=4; AA =3. 1

13.Haiinure paccrosinue Mexay Bepumaama Au C, MHOrorpaHHuka, 2

I/1306pa)KeHHOFO Ha PUCYHKC.

IIpakTuyeckoe 3ansTue 27. J[ByrpaHHsblii yroiu

I'naBa 2.
Teopernueckuit matepuan ctp. 47-48

[Taparpad 3.ctp. 52
VYnpaxuaenue 166-175

IpakTuyeckoe 3ansaTue 28. [Ipu3HaK MepreHANKYIIPHOCTH JBYX IIOCKOCTEH.

I'maBa 2.
Teopernueckuit marepuan ctp. 49-50

[Taparpad 3.ctp. 52
Yupaxuenue 177-182

IIpakTnueckoe 3ansaTue 29. [IpsMoyronbHbIM napasienenune.

I'naBa 2.
Teopernueckuit marepuan ctp. 50-52

[Taparpad 3.ctp. 52
VYnpaxuaenne 189-193

IIpakTuyeckoe 3ansTue 30. [ToHsTHE MHOTOrpaHHUKA.
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I'naBa 3.
Teopernueckuit marepuan ctp. 60-63

[Taparpad 1.ctp. 66
Ynpaxunenue 218-223

IpakTuyeckoe 3ansaTue 31. [Ipusma. [1nomaab moBEpXHOCTH MPU3MBI.

['naBa 3.
Teopernueckuii maTepuai ctp. 63-66

[Taparpad 1.ctp. 66
Ynpaxuenue 224-230

IIpakTunyeckoe 3ansaTue 32. [Tupamuna.

I'naBa 3.
Teopernueckuii Mmatepuai cTp. 69

[Taparpad 2.ctp. 72
VYnpaxuaenue 239-246

IpakTuyeckoe 3ansiTue 33. [IpaBunbHas nupamua. Pemenue 3amad.

I'maBa 3.
Teopernueckuit marepuan ctp. 69-70

[Taparpad 2.ctp. 73
VYnpaxuaenue 247-259

IIpakTnueckoe 3anaTHe 34. YceueHHas nupamuaa. [lnomane NOBEpXHOCTH YCEUEHHOMTUPAMUIBI.

I'naBa 3.
Teopernueckuii MmaTepuai ctp. 71

[Taparpad 2.ctp. 74
VYnpaxuaenue 267-270

IIpakTnueckoe 3ansaTue 35. Cummerpus B npoctpancTie. [loHATHE TPaBUIEHOTOMHOTOTpaHHHKA.

I'maBa 3.
Teopernueckuii MmaTepuai ctp. 75-79

[Taparpad 3.ctp. 79
VYnpaxuenue 271-275

Tema 17. BekTopsbl B IpocTpaHcTBe
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IIpakTuyeckoe 3anaTue 36. [lonsTue BekTopa B mpocTtpancTBe ClI0KEHUE M BRBIYUTAHUE BEKTOPOB.
YMHOkeHue BeKTopa Ha uyuciio. [loHsTue komnanaHapHbIX BEKTOPOB. PaznoikeHune BEKTOpa 1o Tpem

HCKOMILIaHApPHBIM BEKTOPAM.

1.DABC — Terpasap. Touka M — cepenuna pebpa BC, Touka N — cepennna otpeska DM. Bripazute
BEKTOpP AN yepe3 BeKTOphl AB=a, AC=b, AD=c.
2. Menuanbl ABDC nepecekatorcs B Touke P, Touka K — cepennna otpe3ka AP (Touka A He JISKHT B

miockoctu BDC). Pasnoxute BekTop BK 10 BeKTOpaM AB=a, AC=b, AD=c.
3. B mapamnenenunene ABCDA;B1C1D; M nexut va BB1, mpuuem BM : MB; = 3 : 4, a P nexur

Ha B;Dy, mpuuem B1P : PD; = 2 : 1. Pa3noxure BEeKTOp MP 110 BEKTOpaM BA, BC U BB .
4. Menuansl rpanu DBC Terpasapa DABC nepecekatotcst B Touke O, Touka R — cepennna otpeska

AO. PaznoxuTte BeKTOp DR 110 BEKTOpaM AB=b, AC=c, AD=d .
5. Han napamnenenunen ABCDA1B1C1D;1. Touka M nexxut Ha AB, npuuem AM : MB =5:2,a

K € ADy, npuaem AK : KD; = 3 : 5. Pasnosxure BekTop MK II0 BEKTOpaM BA, BB, U BC.

IIpakTnueckoe 3ansaTue 37. [Ipocreiinme 3a1a4u B KOOpAUHATAX. YTOJ MEXIY BEKTOPAMH.
CkanspHoe npou3BeieHre BeKTOpoB. OCHOBHBIE CBOMCTBA CKAIIPHOTO MTPOU3BeieHUs. Briuncnenue
YIJIOB M@Ky IPSIMBIMH U TIJIOCKOCTSIMHU

I'maBa 5.
Teopernueckuit marepuan crp. 102-107, 112-114

[MTaparpad 1.ctp. 107
VYnpaxuaenue 400-412
[Taparpad 2.ctp. 114
VYnpaxuaenue 441-449

Tema 18. Hluamuap, KOHYC, map
IIpakTnuyeckoe 3ansaTue 38. [lonsrue uunusapa. [lnomane NTOBEpXHOCTH LMIUHAPA.

I'maBa 6.
Teopernueckuit marepuan ctp. 130-133

[MTaparpad 1.ctp. 133
VYnpaxuaenue 521-530

IIpakTunuyeckoe 3ansaTue 39. [lonsrue konyca. [1nomaae NOBEpXHOCTH KOHYCA. Y CEYEHHBIH KOHYC.
[1o1mane MOBEPXHOCTH YCEUEHHOIO KOHYCA.

I'naBa 6.
Teopernueckuit marepuan ctp. 135-138

[Taparpad 2.ctp. 138
VYnpaxuenue 547-555
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IpakTuueckoe 3ansitue 40. Ilonstue chepsl. YpaBuenue chepsl. B3anmuoepacnosnaoxenue chepsl u
IUIOCKOCTU

I'naBa 6.
Teopernueckuit marepuan ctp. 140-143

[Taparpad 3.ctp. 144
Ynpaxunenue 573-580

IpakTuyeckoe 3ansatue 41. [Nonstue mapa. [Tnomans cdepsr u mapa. Pemenue 3amay.

I'naBa 6.
Teopernueckuii matepuan ctp. 143-144

[Taparpad 3.ctp. 145
VYnpaxuaenue 581-588

Tema 19. O0beéMbI TEI

pakTunyeckoe 3ansaTue 42. O6peM npsmoii npu3Mbl. OObEM HAKJIOHHOW TPU3MBI.

1. Cocyx, umerommit GopMy NpaBUIBHOI TpeyronpHoit mpu3mbl, Hamum 2 300 ey’ Bozs! 1 morpy3uiu
B BOJY J€Taslb. [Ipd 5TOM YpOBEHb BOJBI MOAHSICS C OTMETKU 25cM 0 otMeTkn 27 cm. Haiinure
o0beM eTanu. OTBET BHIPA3HTE B CM'.

2. IlpaBuiibHAs YeTHIpEXyrojibHAs MpHU3Ma OMMCaHa OKOJIO HWJIMHAPA, PATUyC OCHOBAHHS M BBICOTA
KoToporo paBHbl 1. Haiinure miomaas 60KOBOI MOBEPXHOCTH MTPU3MBI.

3. OcHOBaHHEM MNpPSAMON TPEYroJbHONW MPU3MBI CIYXKHUT MPSIMOYTOJbHBIA TPEYrojJbHUK C KaTeTaMH

6 u 8, 6oxoBo€e pedpo paBHO O . Haiimure 00beM NIPU3MBI.

IMpakTuyeckoe 3ansaTue 43. O6peM munuHApa. OOBEM TUPAMUJIBIL.

1. Haiigure BBICOTY IPaBUILHON TPEYTrOJILHOM MUpaMU/bl, CTOPOHA OCHOBaHMs KOTOpOH paBHa 2, a

00BEM paBeH \E .

2.BricoTa KoHyca paBHa 6 , a nuamerp ocHoBanus — 16 . HalinuTe 00pasyromiyro KoHyca.

3. Inomaas OOKOBOM MMOBEPXHOCTHU HuIMHApa paBHa 217, a nuamerp ocHoBanus pasen / . Haiinure
BBICOTY LIMJTUH/IPA.

IIpakTuyeckoe 3ansitue 44. O6veM konyca. O0beM miapa.

1. Oxono xonyca onmcana chepa (chepa comepKUT OKPY>KHOCTh OCHOBAaHUSI KOHYCA U €T0 BEPIIHHY).
entp chepsl HaXOAUTCS B IIEHTPE OCHOBaHUSA KoHyca. OOpa3yromias KoHyca paBHA 7\5 . Haitgure

paguyc chepsl.



55

2. lllap Brnmcan B mmnuHap. [lmomrane moBepxHocTy Imapa paBHa 111. Haiinure miomanas mosHOM
MMOBEPXHOCTH IIMITHHIPA.

3.Konyc Bomcan B map. Paauyc ocHOBaHMs KOHyca paBeH paguycy imapa. O0beM KoHyca paBeH O .
Haiinure o6bem mapa.

4. B xy0 ¢ pebpom 3 Bmucan map. Haiiqure 00beM 3TOr0 miapa, JAeICHHbIN Ha 7T .

IIpakTuyeckoe 3ansaTue 45. O6beM MIAPOBOTO CETMEHTA, IMIAPOBOTO CJIOS U MIAPOBOTOCEKTOPA.
[Tnomane chepsr

I'maBa 7.
Teopernueckuii matepuan crp. 174-177

[Taparpad 4.ctp. 177
Ynpaxuenue 718-724
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9.2. OueHo4YHbIe MaTepPUAIBI ISl IPOMEKYTOYHOM aTTecTaluu

dopma IpoBeJeHHsT TPOMEXYTOYHOM aTTecTally MO JUCIUIUIMHE: KOHTpoJbHas padorta (1
ceMecTp), FK3aMeH (2 cemecTp). Bua nmpoMexxyTOYHOH aTTecTanuy - IO HAKOMUTEILHOMY PEUTHHTY
WM TECTUPOBAHUE.

YcTHO-TIUCbMEHHAss (popMa MO AK3aMEHAIMOHHBIM OWJIeTaM MpeanojaraeTcs, Kak MpaBuio,
JUIS ClJa4d aKaJeMUYeCKON 3a10JKEHHOCTH.

KoHTpomb U OLileHKa pe3yIbTaTOB OCBOCHUS JUCIUILIMHBI B 4aCTH C(POPMUPOBAHHOCTH OOIINX
kommnereHmi 1 ux yactedt (OK 1, OK 2, OK 03, OK 04, OK 05) ocymiecTBasieTcsi mperoiaBaTeyieM B
XO0JI€ TEKYILEro KOHTPOJsS yCIIEBAEMOCTH (B IpOILECCE NMPOBENEHUS NMPAKTUUECKUX 3aHATHI). B xone
MIPOBEJICHUSI MPOMEXKYTOUHOM aTTecTaliyl OCYIIECTBISETCS KOHTPOJIb U OIEHKa pPe3y/bTaToB
0CBOEHUS TPO(HECCUOHATHLHBIX KOMIIETCHIIUN U MX YacTeH.

IIpumepHBIii BADHAHT KOHTPOJILHOI padoTsl (1 cemecTp)

KonTtponbHast paboTa mpoBOAUTCS AJIs 3aKPETJICHUS TIOJTYYSHHBIX 3HAHUN M HAaIlpaBJIeHa Ha
pacipenue, yriryojaeHue 1 CUCTeMaTU3alUI0 3HAaHUH, 1ToJTydeHHbIX pu u3ydyenuu OYIL.07
«MATEMATHUKA» obyqaromumucs mmo cneruanbHocT 38.02.01 «OxoHOMEKA 1 OyXTalTepCKui
yd4er (110 OTpacisiM)» Uil IPOMEKYTOYHOM aTTecTaluy.

Conepxkanrie KOHTPOJIbHOW pPaOOTBI COOTBETCTBYET TpPEeOOBaHUSAM pabodeld MIporpaMMel
y4ueOHoro npeamera u TpedoBaHusM, U310xeHHBIM B @I'OC CIIO o cnenuanbHOCTH.

[lenb KOHTPOJIbHOW pabOTHl COCTOMT B YCTAaHOBJICHWW YPOBHS MOJATOTOBKH CTYIEHTAa K
BBINOJIHEHUIO ITPO(GECCUOHATIBHBIX 33/1a4 U COOTBETCTBUS ero noaroroku tpedoBanusm ®I'OC CI1IO
no cnenmainbHOCTH 38.02.01 «DKOHOMHKA U OyXTaNTEPCKU yUeT (110 OTPaCIIsiM)».

KoHTpospHas paboTa cCOCTOUT M3 OTBETOB HA BOMPOCHI OTKPBHITOIO THIIA IO TE€MaM Y4eOHOTO
npeaMera.

Tema 1. JleiictButeabhble ynciaa (1)2) 6)19) 20) 23) 32) 33)
1. 3anumunTe Gpopmyny 6€CKOHEUHO yObIBaroIIei reoMeTpUYECKON MPOorpeccuu U (opMyity CyMMbI
0ecKOHEYHO-yObIBaIOLIEH T€OMETPUUECKON TPOrPECCU

2. Boruucaute. 149 - 189

. 1
3.Haiigute kopeHb ypaBHEHHUS

7x—15 4x+3

4.HaiinuTe 3Ha4eHNUE BbIPAXKECHUS %

Tema 2. Crenennas ¢pyunxuus 1)2)3)5)20) 21) 22) 32) 33)
7 2

1.ITpesicTaBbTE B BUJIE CTENEHH BRIpaKeHHe 6 ° ;63
2. Pemmnte ypaBHeHne 3+ X —1=X

3. HaiiuTe KopeHb ypaBHeHHs \—72+ 17 X = X
Tema 3. Iloka3arensnas pynknus (1)2)3)5)19)21) 22) 32) 33)

125

1-x
1. YkaxuTe MHOKECTBO BCEX PELICHUI HEpaBEHCTBA (gj < 7

2. Pemute ypaBuenne 3 —24-3*—-81=0
Tema 4. Jlorapudmuueckas pynkmus (1)2)3)5)20)21)22)32)33)
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1. Haitaure o6macthb onpenenenus pynkuuu f (X) =log, (X2 —5X>
2. Pemnre ypaBHenue l0Q; (X — 3) =3
Tema 5. Tpuronomerpuueckue gpopmyisi (1)20)21)32)33)

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

. 4 T
3. Haiigure tQ o, ecmut sing=— 1 —<a <.
17 2

Tema 6. Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHncTBa (1)3)6)20)21)32)33)
1. Petnre ypasuenue sin*(X)+ sin(x)-2=0
2. Pemmre HepaBeHCTBO SiN(X)-c0s(X)<0

Tema 7. Tpuronomerpudeckue pynkuuu (1) 2)4) 5) 20) 22) 32) 33)
1. Toctpoiite rpaduk GyHKIIUN y:ZSin(x+§)+l
Tema 8. Ilpoussoanas (1) 2) 4) 22) 24) 32) 33)

1. Haiinure npousBoanyto pyHkiuu f(x) = 3x% - 6x
2. Haitnure npousBoanyto Gpynkuuu f(x) = (3 — 4X)3

Tema 9. [IpuMeHeHUe NPOU3BOAHOI K MCCJIEA0BAHUIO (PYyHKIMI
(1) 4) 22) 24) 32) 33) 1. Haiiaute k03 PUIIMeHT HAKIIOHA KacaTeIbHOW K TpapuKy GyHKIIHN

. T
Y =SIn X+ COS X B TOYKE X=E

IlepeyeHb BONIPOCOB U 3aJaHUM JAJIA MOATOTOBKH K IK3aMEHY:
Pa3znen 1. Anreopa u Hauajia anaiu3a

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

1. beckoHeuHo yObIBaroIas reomeTpuueckas nporpeccus. Popmyna cyMMBI
0eCcKOHEYHO-yObIBaIOLIe reOMETPUUECKON IPOrpeccCuu

2. Apudmernueckuii KOpeHb HATYpaIbHOH cTeneHn. CBOWMCTBA apUPMETHIECKOTO

KOpHS HaTypaJIbHON CTEIEHMU.
Tema 2. Crenennas pynxuus (1)2)3)5)20) 21) 22) 32) 33)

3. Crenens ¢ palOHAJIbHBIM ITOKA3aTCJIICM. CBOICTBa CTEIICHHU C panrOHaJIbHBIM
IIOKa3aTCJICM.

4., CremneHb ¢ IEHCTBUTEIHHBIM TOKa3aTereM. CBONMCTBA CTEIIEHU C NENCTBUTEIILHBIM
MOKa3aTelIeM.

5. CreneHb ¢ pallMOHANBHBIM U IEHCTBUTEIBHBIM ITOKA3aTEIEM.
6. Crenennas ¢pyHKIus, ee cBolicTBa. [ paduk cTeneHHON QYHKITUH.

7. PaBHOCHIIBHBIE YPAaBHEHUS U HEPABEHCTBA



8.
9.

10.
11.
12.

13.
14.

15.

16.

17.

18.
19.
20.
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Tema 3. [loka3zaTeannas pynkuus (1)2)3)5)19)21) 22) 32) 33)
[TokazaTenpHas ¢pyHKIMs, €€ cBoMicTBa. ['paduk mokazareabHON (yHKITHH.

Onpe):[eneHHe IMOKa3aTCJIbHOT'O YPAaBHCHUA.

Tema 4. Jlorapudpmuueckas ¢pyuxuus (1)2)3)5)20)21)22)32)33)
Jlorapudwmsl. [lonsitue norapugpma.

CaoiicTBa JiorapugmoB.

Jlorapudmuueckas pynkuus. ColicTBa norapupmudeckoit pynxmun. I'padux
sorapu(MUIecKoir GyHKIIUH.

Jlorapudmuueckue ypaBHeHHs. MeTOAbI peleHust JorapupMHUUECKuX YpaBHEHHUH.
Jlorapugmuueckue HepaBeHCTBA.

Tema 5. Tpuronomerpuueckue gopmyni (1)20)21)32)33)
Pannannas mepa yrna. [loBopoT Touku BOKpyr Hayana koopauHat. KoopauHatsl
TOYKHU OKpY>KHOCTH. OTnpeienienne CuHyca, KOCHHyca U TaHI'eHca yria.

3HaKU CHUHYCa, KOCUHYCAa W TaHTe€HCa YIJa. 3aBUCUMOCTb MEXAY CUHYCOM,
KOCHHYCOM M TaHT'€HCOM OJTHOTO M TOTO K€ yIJIa.

Tpuronomerprueckue ToxaecTBa. Crioco0bl J0Ka3aTelIbCTBA TOKICCTB.
[IpeoOpa3oBaHue TOXKIECTB.

CuHyc, KOCUHYC ¥ TaHT'€HC YIi10B. DOPMYIIbI CIOKEHHUS.
Cunyc, KOCUHYC ¥ TaHT€HC JIBOMHOTO yria. ®opmMyiibel ABOWHOTO yriia.

CuHyc, KOCUHYC U TaHT€HC MOJOBHHHOTO yria. ®opmyinsl npuBeneHus. Cymma u
pa3HocTb cuHycoB. CymMmMa M pa3HOCTh KOCHHYCOB.

Tema 6. Tpuronomerpuyeckue ypaBHeHusi u Hepasenctna (1)3)6)20)21)32)33)

21.

22.

23.

PelreHre TpUrOHOMETPUUECKUX YPABHEHUN CBOIAIUXCS, K KBaJPaTHBIM, 3aMEHa
IIEPEMEHHBIX.

VYpaBuenue asinx+bcosx=0. YpaBHeHUs, peliaeMble pa3ioKEeHUEM JIEBOM YacTh Ha
MHOKUTEIH.

Tpuronomerpruyeckoe HepaBeHCTBO. AJITOPUTM pelieHus. Pemenne
TPUTOHOMETPUUYECKHX HEPABEHCTB PA3IUUYHBIMU CIIOCOOAMH.

Tema 7. Tpuronomerpuueckue pynkuuu (1) 2) 4) 5) 20) 22) 32) 33)

24,

25.
26.
27.

28.

29.

30.
31.

OO6nacth ornpe/ieIeHUs] © MHOXECTBO 3HAUCHUH TPUTOHOMETPUYECKUX (PYHKIUIL.
YeTHOCTh, HEYETHOCTD, NEPUOUYHOCTh TPUTOHOMETPUUECKUX (DYHKIIUH.

CaoiicTBa GYHKIIMHM Y=COSX U €€ rpaduK.
CaoiicTBa ¢pyHK1MHU y=sinxX u ee rpapuk. CBoiicTBa PyHKIUHU Yy=tgX U ee rpadux.
OOpatrHble TPUTOHOMETpUYECKHE QYHKIINU.

Tema 8. Ilpoussoanas (1) 2) 4) 22) 24) 32) 33)
[Mpenen ¢pynkunu B Touke. Beramcnenne npexena Gpyaxmun. Yucno €.
3ameuatenbHbIe penensl. [penen ¢y Ha 6ECKOHEYHOCTH.
[IpousBonHas (pu3ndyeckuii, reOMETPUIECKH, SKOHOMUYECKUN CMBICIH).
IIpaBuna nuddepeHpoBaHus.

JuddeperunpoBanue ca0xKHON 1 00paTHON QYHKIIUH.
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32. IIpousBogHast TPUTOHOMETPUUYECKUX (DYHKIHM, TorapuMudeckoi QpyHKIUH,
MOKa3aTeIbHON 1 00PATHBIX TPUTOHOMETPHUUECKUX (DYHKIIMIA, CTETICHHON (DYHKITHH.
33. [Ipou3BoaHast TPUTOHOMETPUYECKUX (PYHKIIHIA, TorapudMudeckoit GyHKIuH,

MOKa3aTeIbHON U OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKUMH, CTeIeHHON QyHKINU.

Tema 9. IIlpuMeHeHre MPOU3BOIHON K HCCIeTOBAHUIO (PYHKIHUIH
(1) 4) 22) 24) 32) 33)
34. TlpunoxeHne MpOU3BOJHOM JUIS UCCIICAOBAHUM ()YyHKITHIA.

35. HenpepsiBHOCTh QyHKIIMHU. Touku pazpsiBa pynkuuu. Kiaccuduxamnus Togex
pas3pbiBa QyHKIIUH. ACHMIITOTEHI.
36. Bospacranue (yObiBanue) GyHKIHMH. Y4acTKH MOHOTOHHOCTH (DYHKITHH.

37. JlokanpHbIi 3KcTpeMyM. [IepBoe 1 BTOPOE TOCTATOYHBIC YCIOBHUS DKCTPEMyMa.

Tema 10. [lepBoo6pa3unas (2) 4) 22) 24) 32) 33) OcHoBHBIC POPMYJIBI HHTETPUPOBAHUSI.
HemnocpencTBeHHOE HHTETPHPOBAHUE.
38. 'eomeTpruecKoe MPHIOKEHNUE HEONPEISIEHHOIO HHTErpaa.

39. dusnveckre MPUIOKESHUS HEOMPEAeIEHHOr0 HHTETpaa.
40. ITnomrane IOCKOH (HUTYpHI.
Tema 11. KommiekcHble yncia (1)25)32)33)
41. KoMIUIEeKCHOE YHCII0, CONPSKCHHBIE KOMIUICKCHBIC YUCIIa, MOJYJIb U apTYMEHT
KOMILJICKCHOT'O YHCIIA.
42. ®opma 3anucu KOMITIEKCHBIX Yncen (TeoMeTpuuecKas, TPUTOHOMETpUYecKas 1
anreOpanyeckas)
43. Apudmernueckue TeUCTBUS C KOMIUIEKCHBIMU YHCITAMH.
Tema 12. Muo:xkecrBa. I'padnl. (1)16) 17) 32) 33)
44. Onepanuu HaJ MHOKECTBaMH. MHOKeCTBA U OTHOIIICHUS.

45. T'pad, cBs3HbIN rpad, AepeBo, LUK, rpad Ha MIOCKOCTH.
Tema 13. DuemenThl KomounaTopukm (1)8) 16) 18) 32) 33)

46. TIpaBuno npousBeaeHus. [lepectanoBku. Pazmerenus.

47. Coyeranus 1 ux csoucrea. burom HerotoHa.

Tema 14. DiaemenThbl Teopuu BeposiTHocTei. CTaTtucTuka 7) 16) 18) 25) 26)27) 32) 33)
48. CoowiTus. KomOunammst coowrtuii. [IpotuBomnonoxHoecoOsTre. BeposTHOCTR
coObITHs. CroXKeHHEe BEPOSITHOCTEH.

49. He3aBucuMbie COOBITHSI. Y MHOXKEHUE BepossTHOCTEHCTaTHCTHIECKAs! BEPOSTHOCTh
Paspnen 2. I'eomerpus.

Tema 15. BBenenue B crepeoMerpuio. [lapajiesibHOCTH NPAMBIX U IJIOCKOCTEIH
(1)2) 9)12)14)15)28)29)30)32)33)
50. [IpoexTupoBanue ceTeBoit HHOPACTPYKTYPHI U 0OpMIICHUE
JOKYMEHTALUU.
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51. Ilpeamer crepeomeTpun. AKCHOMBI CTepeoMeTpuu. HekoTopble cieacTBUs U3 aKCUOM
52. [lapannenbHble IpsMbIe B IPOCTPAHCTBE
53. IMapannensHOCTh NPSMOM U TIIOCKOCTH

54. CxpeluBaromuecs IpsMble. YTIIbl C COHAPABICHHBIMU CTOPOHAMU. YTOJ MEXIY
HPSIMBIMH.

55. ITMapamnenpHOCTH MIOCKOCTEH. CBOKCTBA MapauIeIbHBIX TNIOCKOCTEH.
56. Terpasap.
57. Ilapamnenenumnesn.
58. 3amauym Ha MOCTPOCHUE CCUCHUIM.
59. CaoiicTBa napamienenumnesaa.
Tema 16. [lepnieHaAnKyJISIpHOCTH MPSAMBIX M UI0cKocTedt (12)9) 12) 13) 14) 15) 28) 29)
30) 32) 33)
60. IlepnieHAUKYISPHBIE MIPSMBIE B IPOCTPAHCTBE.
61. Ilpu3HaK neprneHANKYISIPHOCTH MPSIMOM U TUIOCKOCTH.
62. Teopema o MpsMOIA, IEPIEHIUKYISIPHON K MJIOCKOCTH.
63. PaccrostHre OT TOYKH J10 IIIOCKOCTU. Teopema 0 Tpex MepHeHIuKYIsIpax.
64. Yron Mexay mpsSMON U IMIIOCKOCTHIO
65. [IByrpaHHbIil yron
66. [Ipu3HaK MepreHANKYIIPHOCTH IBYX IIOCKOCTEH.
67. [IpsIMOYTONBHBIN MTapalIeenume/T
68. IloHsATHE MHOTOTrpaHHUKA
69. IMpusma. [Imomans NTOBEPXHOCTH TIPU3MBI
70. Tupamuma
71. IlpaBunbHasg nupamuaa. Pemenue 3amgau.
72. Ycedennas nupamuaa. [L1omaas ToOBepXHOCTH YCEUSHHON MHUPaMUJIBL.
73. CummeTtpust B pocTpaHcTBe. [IoHATHE TPaBMIIBHOTO MHOTOTpAaHHHKA.

Tema 17. Bextopsl B npoctpancTe (1)2)12)13)14)15)28) 29)30)31)32)33)

74. Tlonsatue BekTopa B npoctpaHcTBe C0KE€HHE U BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. [loHsTHE KOMIalaHapHBIX BEKTOPOB. Pa3noxeHue BekTOpa IO

TPEM HCKOMILUTAHAPHBIM BCKTOPAM.

75. Ilpocreiimue 3agaud B KOOpPJAMWHATAaX. YTOA MexAy BekTtopamu. CkamsipHOe
npousBeneHue BEKTOpPOB. (OCHOBHBIE CBOMCTBA CKAJAPHOTO IPOU3BEACHMUS.

Brruncienue YTJIOB MCXKAY IMPAMBIMU U IINIOCKOCTAMUA

Tema 18. Hummuap, konyc, map (1)10) 11)12)14) 15)28) 29) 30)32)33)



76
7

78
79

80
81
82
83
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. [lonstue nnnunapa. [lmoniaae mMOBEpXHOCTH HWIIMHAPA

. IlonsTne koHyca. [omaas NOBEPXHOCTH KOHYcA. Y ceyeHHbI KoHyc. I1nomans
IIOBEPXHOCTH YCEYEHHOTO KOHYCA.

. Ionsitue chepsl. YpaHenue cdepsl. B3aumuoe pacnosnoxeHue cepsl U INIOCKOCTH.

. Honsarue mapa. [Tnomans ceps! u mapa. Pemenue 3anau.
Tema 19. Oonémbl Tea1 1) 12 ) 14) 15) 28) 29) 30) 31) 32)

. O6beM npsimoii ipu3Mbl. OOBEM HAKIIOHHOM MPU3MEI.
. O6vem nunuHapa. O0BEM MUPAMUIBI
. O6bem konyca. OObeM mapa.

. O0beM 1m1apoBOro cerMeHTa, IapoBOro €04 U mapoBoro cekropa. Ilnomane chepsl



