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1. INIAHUPYEMbBII MEPEYEHG PE3YJIbTATOB OBYUEHHUS IO YYEFHOMY
INPEJIMETY

1.1. lean ocBoeHus1 yueOHOr0 npeaMera

N3y4yenne MaTeMaTHKH HAIIPABJICHO Ha JOCTHKCHUE CICAYIOIINX LeJIeii:

- dbopMUpOBaHHE IEHTPATHHBIX MATEMAaTHYCCKUX MOHATHA (YHCIIO, BEIMYMHA,
reomerpuueckasi (urypa, mepeMeHHas, BEpOATHOCTb, (YHKIMSA, MPOU3BOJAHAS, HHTErpa),
o0ecIeunBaOIMX IMPEEMCTBEHHOCTh M IEPCIEKTHBHOCTH  MAaTEMaTHYEeCKOrO0  OOpa3oBaHUS
00yJaromuxcs;

—  mojBeneHHE OOY4YalOImMXCS Ha JOCTYMHOM JUIi HHX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MATEMAaTHKH M OKPYKAIOIETO MUpa, HOHUMAHUIO MAaTEMaTHKN KaK YacTh

—  o0miel KyJIbTyphl 4eJIOBEYECTBA;

—  pa3BUTHE MWHTEJUICKTYQJIBHBIX M TBOPYECKHUX CIOCOOHOCTEH  OO0ydaromuxcs,
MMO3HaBATCIILHOM AKTUBHOCTH, HUCCJICA0OBATCIILCKHUX YMCHHﬁ, KPUTUYHOCTU MBIIIJICHUSA, UHTCPECAa K
U3y4YCHUIO MaTEMaTHKH;

- dopmupoBaHre  (QYHKIMOHAIHLHOW  MaTeMaTHYeCKOH  TPaAMOTHOCTH:  YMCHHS
pacrio3HaBaTb MaTeMaTU4YCCKUC AaCIICKThI B PCAJIBbHBIX KHM3HCHHBIX CHUTyallUsaX W IPHU HU3Y4YCHUU
JPYTUX Y4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYIUPOBATH MX
Ha A3bIKC MATCMAaTHKW MW CO3[JaBaTb MATCMATHYCCKUC MOJACIIHM, IMIPHUMCHATH 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. IlnanupyemMble JUYHOCTHBIE Pe3YJIbTAThI OCBOCHUS

Pabouass mporpamma yueOHOro mpeaMeTa MpelycMaTpUBACT OCTIKEHHE CIEIYIOIINX
JIMYHOCTHBIX Pe3yJibTaTOB:

1) rpa)xJIaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUNA 00YYAIOMIErocss Kak aKTHBHOTO M OTBETCTBEHHOTO
YJleHa POCCHUKCKOTO OOIIEeCTBA, MPEACTABICHUE O MaTeMaTHYECKHX OCHOBaX ()YHKIIMOHHPOBAHUSA
Pa3IUYHBIX CTPYKTYp, SIBJIEHMM, MpOLEAyp IpaXkAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJEHCTBOBATh C COIMATbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (PYHKIHMSIMH U
Ha3HAUCHHEM,

2) IaTPUOTUYCCKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh POCCUMCKOW Tpa)TaHCKONW HAEHTUYHOCTH, YBAXKEHMsI K IPOLLIOMY H
HACTOSIIIEMY POCCUMCKON MAaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHICKHUX
MaTeMaTUKOB U POCCUHCKON MaTEMATHYECKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JTOCTHXKEHUN B JIPYTUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMUKH;

3) AYXOBHO-HPABCTBSHHOI'O BOCIIUTAHMS:

OCO3HaHHE JTYXOBHBIX IIEHHOCTEH pPOCCHIICKOr0o Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMsI, STUYECKOTO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUN HAYKH
U IeATEeIbHOCTHIO YUEHOTO, OCO3HAHUE TUYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYyIIEro;

4) 5CTETHYSCKOTI'0 BOCITMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas 3CTETUKY MAaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3ajJad, pEUIeHWW, PACCYXACHHH, BOCIPUUMYHUBOCTh K MATEMaTUYECKUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) GU3UIECKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATh MaTeMaTUYECKHE 3HAHUS B MHTEpEcax 3I0pPOBOTO U
Oe3omacHOTO 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3/I0POBBIO (30POBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHITHA U OTHbIXA, peryispHas (pu3udeckas akTUBHOCTD), (PU3HUECKOE
COBEPIIECHCTBOBAHHE MPH 3aHATUAX CIIOPTUBHO-030POBUTENBHOMN AEATETbHOCTHIO;

6) TPYIOBOT'O BOCITMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3IMYHBIM cdepam




npoeCCHOHATLHON JIEATEIIFHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW W €€ TPHIOKEHHSIMH, yMEHHUE
COBepIIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccuu u peaan3oBBIBATH COOCTBEHHBIC >KU3HEHHBIC
MJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTUYECKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKCHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYCCKUX 3a]ad
MaTeMaTHYECKOW HANIPaBJICHHOCTH;

7) SKOJOTUYECKOT0 BOCIIUTAHMUS:

C(OPMHPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYpbl, IOHMMAaHHE BIUSHHUS  COIHMAJIBHO-
OPKOHOMHUYECKUX TPOIECCOB HA COCTOSHUE NPHUPOJHONM ¥ COLUMAIBHOW CpElbl, OCO3HAHHE
rI100aBHOTO XapakTepa SKOJIOTUYECKHX Mpo0IeM, OpHEHTAIMs Ha NMPUMEHEHHE MaTeMaTHYECKUX
3HAHWH JUIS PEICHHS 3324 B 00JIACTH OKPY)KAIOIIEH Cpe/ibl, TNIAHUPOBAHKUE TIOCTYITKOB M OIICHKH UX
BO3MOJKHBIX MTOCIICJICTBUI JIJISI OKPY>KAIOIIEH CpeIbl;

8) IIEHHOCTH HayYHOTO TIO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PCHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAYKHd U OOLIECTBEHHOW MPAKTUKH, MTOHUMAHHE MaTEeMAaTUYEeCKON HAyKH KakK CQepbl YeTOBEUECKOU
JESTEIIbHOCTH, ATAMOB €€ Pa3BUTUS M 3HAYUMOCTH IS PA3BUTHUS [UBHIIM3AINN, OBIIQJICHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYypOH Kak CpEJCTBOM IMO3HAHUS MHpA, TOTOBHOCTB
OCYIIECTBIISATh IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATEIBHOCTh HHIMBUYyaIbHO U B TPYIIIIC.

1.2.2. IlianupyemMble MeTanpeIMeTHbIE Pe3y/JbTaThl 0CBOEHHUS

PabGouast mporpamma ydeOHOrO IMpeAMeTa MPEeIyCMAaTPUBACT JOCTHXKCHHE CIIEAYIOIIUX
MeTanpeaMeTHBIX pe3y/ibTaToB:

B pe3yJbTaTe HU3y4YCHHS MaTeMaTHKU Ha YPOBHE CpeaHero obiiero oOpa3oBaHUs Y
oOyuarorierocsi OyayT cpOpMHpPOBaHbI NMO3HABATeJIbHbIE YHHBepcaJibHble yueOHbIe JelcTBHSI,
KOMMYHHKATHBHbIE YHHBepCajibHbIe y4YeOHbIe AeiiCTBHS, peryJsiTHBHbIE YHHBepPCAJIbHbIE
yueOHbIe 1eificTBHSI, COBMECTHAsI 1eSITeJIbHOCTD.

VY oOyyaromerocs 0yayr chopMHUPOBaHbl CIEAYIOMKME 0A30BBLIE JIOTMYECKUE JIEMCTBHS Kak
YacCTh ITO3HABATCIIBHBIX YHUBCPCAJIbHBIX V‘~IC6HI)IX I[CﬁCTBI/IﬁZ

BBISIBIIAITh M XapaKTePH30BaTh CYIIECCTBCHHBIC TPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHITUM, OTHOUIEHUH MEXIYy MOHATHUSAMH, GOPMYIUPOBATh ONPEECIICHUS MOHATUH, YCTaHABIUBATh
CYIICCTBEHHBI TPU3HAK KJIACCHU(HUKAIIMKA, OCHOBAHUS JUIS OOOOIICHHS M CPABHEHUS, KPUTCPHU
IPOBOIUMOTO aHAJIH3a,;

BOCIIPUHUMATh, (OPMYJTUPOBaTh W MPEOOpPa3OBBIBATh CYKACHUS: YTBEPIUTCIbHBIE U
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, HpennaraTb KpI/ITepI/II/I JJIs1 BBISABIICHUSA 3aKOHOMepHOCTeﬁ
U MIPOTUBOPEYHNI;

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

MPOBOJMUTH CAMOCTOSITENIBHO J1I0Ka3aTeIbCTBA MAaTEMaTUUECKUX YTBEPKACHUN (IIpsIMbIE U OT
NPOTHBHOTO), BHICTPAUBATh apIYMEHTAIUIO, IPUBOAUTH MPUMEPBI M KOHTPIIPUMEPBI, 000CHOBBIBATH
CO6CTBCHHBI€ CY)KHeHI/ISI " BBIBOJFBI,

BBIOMPATh CIOCOO pelieHus yueOHOM 3a1aun (CPaBHUBATh HECKOJIBKO BapUAHTOB PEILICHUS,
BBIOMPATh HaNOO0JIee MOIXOIANINN C YUETOM CAMOCTOATEILHO BBIJICIICHHBIX KPUTEPHER).

VYV obyuaronierocs 6yayT copMUpOBaHbl CAEAVIONINE 0a30BLIE NCCIEN0BATENLCKUE AEHCTBUS
KaK 9aCTh ITO3HABATCIIbHBIX YHUBCPCAJIbHBIX V‘—Ie6HI)IX lIefICTBHfI:

MCIIOJIB30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT IMO3HaHUs, (HOPMYIHPOBATH
BOMPOCHI, (UKCHUPYIOIIHE MPOTHBOpPEUHE, MPoOaeMy, YCTaHABIMBAaTh KMCKOMOE U JaHHOE,
(bopMHpOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHEHHE;

HpOBO}II/ITB CaMOCTOATCIBHO CHHaHHpOBaHHBIﬁ BKCHepI/IMCHT, HCCIICOIOBAHUC
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBJICHUS, IPOIECCa, BBISBICHHIO
3aBUCUMOCTEHN MEXTy 00BEKTaMH, SIBJICHUSIMHU, TTPOILIECCAMU;

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




MMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIBUTATH MPEIIOJIOKEHUSI O €TO
pPa3BUTUU B HOBBIX YCIIOBUSIX.

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

BBISBIIATh JCPUIIUTH MHPOPMAIMH, JAHHBIX, HEOOXOJAUMBIX I OTBETa HA BONPOC U IS
pELIeHUS 3a1a4H;

BBIOMpaTh ~ MHQPOPMAIIMI0 W3  WUCTOYHUKOB  PA3JIMYHBIX  THUIOB, AaHAJIM3UPOBATh,
CUCTEeMATHU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BUIOB U OPM MPEIACTABICHUS;

CTPYKTYPUPOBaTh MH(OpPMAIHIO, IPEACTABIATL €€ B pasIWyHbIX (OopMax, WILIOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(OPMAIIMU IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHTEPHUSIM.

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

BOCIIPUHUMATh H  (OPMYJIHPOBATH  CYXJEHHSI B  COOTBETCTBHM C  YCIOBUSIMH
U LensIMH  OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX
U THCHPMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOAY pEIIeHUs 3aJayl, KOMMEHTHPOBATh
IIOJIyYECHHBIA pe3yibTarT;

B Xoje OOCyXIeHHus 3aJaBaThb BOIPOCHI MO CYIIECTBY OOCYXIaeMO TeMbl, MPOOIEMBI,
pemiaeMoil 3ama4yu, BBICKA3bIBaTh WJEH, HAICJICHHBIC HA TOMCK PEIICHHs, COMOCTaBISATH CBOU
CYXKICHHS C CYXJCHUSAMU APYTUX YYAaCTHUKOB Juajora, OOHapyXUBaTh pazlU4Me U CXOJCTBO
MO3UINH, B KOPPEKTHOH hopMe GOpMYyIUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIATh PEe3yibTaThl pELICHUS 3a7aud, JKCIEPUMEHTa, HCCIEAOBAaHUSA, IPOEKTa,
CaMOCTOSITCIIFHO BBIOMPATh (hOpMAT BBICTYIUICHUS C Y4ETOM 3a7ad MPE3SHTAIlMH U OCOOCHHOCTEH
ayJUTOPUH.

VY oOyuaromerocs OyayT copMUPOBaHbI CACAVIONINE YMEHUS CaMOOPIraHU3aIlMi KaK 4acThb
PErYASATHUBHBIX YHUBEPCAILHBIX YUECOHBIX JEHCTBUM !

COCTaBIATh  IUIAH, AQNTOPUTM  pEHICHWS  3aJadd, BBIOMpPATh  CIOOCOO  peHICHUS
¢ yuyéTOM HMEIOIIUXCS PecypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI C YIETOM HOBOM MH(OpPMAIIUHU.

YV ob6yuaromerocss 0yayr copMUpOBaHbBl CIEAVIOIIME YMEHHS CAaMOKOHTPOIS KaK 4YacThb
PETYIATUBHBIX YHUBEPCAILHBIX YUEOHBIX IEHCTBUI:

BIIa/IETh HABBIKAMU TO3HABATEIHHOU pe(ICeKCUU KaK OCO3HAHHWS COBEPIIAEMBIX JIEHCTBHI U
MBICJIUTEIIBHBIX TPOIIECCOB, WX PE3YyIbTaTOB, BJIAJIETh CIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa perieHusl MaTeMaTH4eCKOU 3a/1auH;

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

OILICHUBATh COOTBETCTBHE pe3yNbTaTa LEIH U YCIOBUSM, OOBSCHATH MPUYMUHBI JOCTHKEHHS
WM  HEJOCTIDKCHHS  PE3yNbTaTOB  JACATEIBHOCTH, HAXOAUTh OMIMOKY, JaBaTh  OIEHKY
MPUOOPETEHHOMY OIIBITY.

V obyyaronierocs 0yayr cchoOpMHPOBAHEI CIIEAVIOIME YMEHUSI COBMECTHON ASATENLHOCTH:

MOHUMATh W WCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYATbHOW pabOTHI MpHU
pernieHnu y9eOHbBIX 3a/1a4, MPUHUMATD 11eJ1hb COBMECTHOM NIEATEIbHOCTH, TIJIAHUPOBATh OPTraHU3aIHIo
COBMECTHOU paboThI, pacpeeNaTh BUABI pabOoT, T0TOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT
paboThI, 00001IaTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBLIX (opmax paboTel (0OCykaeHus, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» W WHBIE), BBITOJHATH CBOIO YacTh pabOTHl U KOOPJAUHUPOBATH CBOU JCHCTBUS C APYTHMHU
YJIeHAaMUd KOMaH[IbI, OILIEHWBAaTh KadecTBO CBOETO BKJIaJa B OOMIMH MPOAYKT IO KPHUTEPHUSIM,
c(hopMyTUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

1.2.3. Ilnanupyemble npeAMeTHbIE Pe3yIbTAThl 0CBOCHHUS

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




1) BmageHuWe MeTOAAaMH JIOKAa3aTENIbCTB, QJITOPUTMAMHU PpEIICHHWS 3a7ad; YMCEHHUE
(bopMynHMpOBaTh ONpEAETICHUs, aKCHOMBI M TEOPEMBI, NMPUMEHATh UX, NMPOBOAUTH JOKa3aTeIbHbIC
paccyXJICHHS B XOJIC PELICHUS 3a/1a4;

2) yMeHHUE ONepupoBaTh MOHATUAMU: CTEIIEHb YUCIIA, JJorapu(M YMCIa; yMEHUE BBIIOIHSITD
BBIYHMCIICHHE 3HAYCHUI M TpeoOpa3oBaHMs BBIPAKEHHH CO CTENEHSAMH M Jiorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIIOHAIBHBIX BBIPAXKCHUIA;

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

4) yMeHHEe OIEpuUpoBaTh MOHATHAMHU: (QYHKIHSA, HENpepbiBHAs (YHKIWS, MPOU3BOIHAL,
nepBooOpas3Hasi, OINpPEJENCHHBI WMHTETpal; YMEHHE HaXOIUTh NPOU3BOJAHBIC 3JIEMEHTAPHBIX
(GyHKUINH, UCTIONB3YSl CPABOYHBIE MAaTEPUANIbl; UCCIEAOBATh B MPOCTEHIINX CIy4asx (PYHKIHHU Ha
MOHOTOHHOCTh, HaXOJIUTh HaWOOJbIINE M HAWMEHBIINE 3HA4YCHUs (QYHKIHH; CTPOUTH TpaduKu
MHOTOWJICHOB C HCIOJBb30BAHMEM allllapaTa MaTeMaTH4YEeCKOTO aHAIN3a; MPUMEHSITh IPOU3BOIHYIO
IpY PEUICHUH 33734 Ha JABWKCHHUE; PEIIaTh NPAaKTHKO-OPHEHTHPOBAHHBIC 3a/1a4M HA HAHOOJbIINE U
HaMMEHBIIINE 3HAYEeHUS, HA HAXOXKACHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) ymeHue omepupoBaTh HOHSATHUSAMH: palMOHaNbHas (PyHKUUWS, MoKa3arenbHas (QyHKIUS,
crerieHHast (QyHKIMs, Jorapumuyeckas (QYHKIUS, TPUTOHOMETpUYeckne (GYHKIHUH, OOpaTHbIC
(GYHKIMH; yMEHHE CTPOUTH rpadMKH M3YUCHHBIX (YHKIH, MCIIOIb30BaTh rPpadMKH MPH U3yYCHUU
IPOIIECCOB M 3aBHCHUMOCTEH, NMpPHU PEUICHWH 337ad M3 JIPYTHX y4eOHBIX NPEJAMETOB W 3afad W3
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 TOBAapOB M YCIIYT, HAJIOTH, 3aJ1a4i U3 O0JIaCTH YIPaBICHHS
JUYHBIMH U CEeMEWHBIMU (DMHAHCAMH), COCTABIISATH BBIPAKEHUS, YPaBHEHUS, HEPAaBEHCTBA M HUX
CHCTEMBI 110 YCJIOBHIO 33/1a4M, UCCIIE0BATh IMOJIYyYCHHOE PEIICHNE U OLIEHUBATh MPaBIONO100HOCTh
pe3yIbTaToB;

7) yMeHHue OomnepHpoBaTh MOHATHSIMU: CpelHee apu(pMEeTHYecKoe, MeAraHa, HanOoJblIee U
HaMMEHBIIIEe 3HAYCHUS, pa3Max, JAUCIEPCHUsi, CTAaHIAPTHOE OTKIIOHEHHE YMCIIOBOTO Habopa; yMeHHe
U3BJICKaTh, HMHTEPIPETUPOBATH HH(GOPMALMIO, TPEICTABICHHYI0 B TaONHUIAX, Ha JUarpammax,
rpaduKax, OTpakarollylo CBOHCTBA peaTbHBIX MPOIIECCOB M SIBICHUI; TPEICTaBIATh HHPOPMAITUIO C
MOMOIIBIO TaOJIMII U AUArpaMM; UCCIIEI0BATh CTATUCTUYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadM4ecKUX METOJIOB U DJIEKTPOHHBIX CPECTB;

8) yMeHue onepupoBaTh NOHATUSAMHU: CIIy4aliHBIN ONBIT U CIy4ailHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYHCIISATH BEPOSTHOCThH C MCIIONIB30BaHUEM I'papUUECcKUX METOIOB;
OPUMEHSATH (POPMYJIBI CIOKEHHUS U YMHOXKEHUSI BEpOATHOCTEH, KOMOWHATOPHBIE (haKThl U (HOPMYIIbI
NpU PEIICHUH 3aJ1a4; OI[CHWBATh BEPOSTHOCTH PEATbHBIX COOBITHIA; 3HAKOMCTBO CO CIyYalHBIMU
BEJIMYMHAMU; YMEHHME MPUBOAUTH NMPUMEPHI MPOSBICHHS 3aKOHA OOJBIIMX YHCENT B HMPUPOAHBIX U
OOIIECTBEHHBIX SIBIICHUSX;

9) ymeHue onepupoBaTh MOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb, IPOCTPAHCTBO, IBYTPaHHBIN
yTOJI, CKPEIINBAIOIINECS TIPSIMBbIE, MAPaUIEIBHOCTD U MEPIEHANKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH,
YToJl MEXY MPSIMBIMH, YTOJI MEXY MPSIMOI M MIIOCKOCTHIO, YTOJI MEX/Y MIOCKOCTSIMHU, PACCTOSTHUE
OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE MEXKIY NPSIMBIMH, PACCTOSHUE MEXIY TUIOCKOCTSIMH, YMEHHE
UCIIOJIb30BaTh MPH PELICHUH 337a4 U3y4eHHbIE (DAKThI U TEOPEMBI TUNIAHUMETPHUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHUPA;

10) ymeHue omnepupoBaTh MOHATHUSAMH: MHOTOTPAaHHHUK, CEYEHHE MHOTIOIpaHHHKa, KyO,
napajieNienure]], mpu3Ma, mupaMuaa, GUrypa U MOBEPXHOCTh BPAUICHHUS, IMIIUHIP, KOHYC, IIap,
cdepa, cedeHus (GUrypsl BpallleHus, MIOCKOCTb, Kacawomasics chepsl, HHUIUHIPa, KOHyca, TUIOMaIb
MOBEPXHOCTU MHUpaMUAbI, MPHU3MbI, KOHYyca, LWIUHApa, IUlomanb cdepbl, o0beM KyoOa,
OPSMOYTOJIBHOTO TMapajulefienuIeaa, MUPaMUabl, MpHU3Mbl, LUIMHIpA, KOHYyca, lIapa; yMEHHe
n300pakaTh MHOTOTPAaHHMKH ¥ TIOBEPXHOCTH BpAICHHS, WX CEYEHUS OT PYKH, C TIOMOIIBIO
YEePTEeXKHBIX HHCTPYMEHTOB U DJEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTb CHUMMETPHUIO B
NPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIbHBIE MHOTOTPaHHUKH;

11) ymenue omepupoBaTh MOHATUSMH: JBH)KEHHE B IPOCTPAHCTBE, MOJOOHBIE (GUTYpHl B
IIPOCTPAHCTBE; UCIOJIB30BaTh OTHOILIEHUE IUIOMIAJCH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYD
IpU PEUICHNH 33/1a4;



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

13) ymeHue onepupoBaTh MOHATHSIMM: NPSMOYIOJIbHAS CUCTEMa KOOPAMHAT, KOOPIUHATHI
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 NOAXOAALIMHM U3yYSHHBIN METOJ Ul PELIeHUs 3aa4M, PacliO3HABATh
MaTeMaTHuecKkue (hakThl M1 MaTEeMaTHUYECKHUE MOJICNU B MPUPOJHBIX M OOIIECTBEHHBIX SBIICHHSIX, B
UCKYCCTBE; YMEHHE IPHUBOJUTH MPUMEpPbl MAaTeMaTHMYECKUX OTKPBITHH pPOCCHHCKOM M MUPOBOH
MaTeMaTHYeCKOM HayKH.

15) ymeHue omnepupoBaThb NOHATHUSAMU: OIPEICIIEHHUE, AKCUOMa, TEOpeMa, CIIEACTBUE,
CBOWCTBO, IpPH3HAK, J0KA3aTeNIbCTBO, PABHOCHIIbHBIE (DOPMYIUPOBKH; yMeHHUE (HOpMYIMPOBATH
oOpaTHOE U NPOTUBOIOJIOXKHOE YTBEPXKACHHUE, IPUBOJIUTH INPUMEPbl U  KOHTPIPUMEDHI,
UCIOJIb30BaTh METOJ| MaTeMaTHYECKOW HMHJIYKIMH; MPOBOAUTH JOKA3aTElbHbIE PACCYXKIEHUS IpU
pEelIeHNN 3a/1a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD PACCYXKICHUM;

16) ymenue onepupoBaTh IOHATUSAMH: MHOXXECTBO, IOAMHOXXECTBO, OIEPaLUU HaJ
MHOKECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Jjisi ONUCaHUs
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; YMEHHUE 33J1aBaTh U OMMCHIBATh I'padbl pa3IiMYHBIMU CIIOCOOAMM; MCIOJIb30BaTh rpadbl
IPU PELIeHNH 3a/1a4;

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

19) ymenue onepupoBaTh MOHATHSAMM: HATYpPaJbHOE YHUCIO, LEJI0€ YUCIO, OCTATOK IO
MOJlyJI0, pPalMOHAIbHOE YHCIIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBA HATYpPaJbHBIX, LEJbIX,
paLMOHATIBHBIX, AEHCTBUTEIBHBIX YHCET; YMEHHE UCIIOJIb30BaTh IPU3HAKYU JICIMMOCTH, HAUMEHbILHUI
oOuMii nenuTenh M HauMeEHbIIee oOllee KpaTHoe, anropuT™ EBkimga mpu pelieHuu 3ajad;
3HAKOMCTBO C Pa3JIU4YHbIMH MO3UIIMOHHBIMU CUCTEMAaMHU CUHUCIICHUS;

20) ymenne cBOOOJHO OINEpUPOBATH MOHSATHSAMH: CTENEHb C IIEJBIM TOKa3aTeieM, KOpeHb
HaTypaJIbHOM CTENEHHU, CTENEHb C PAlUOHAIBHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIbHBIM
(BellecTBEHHBIM) ITOKa3aTeNeM, JJorapudM 4ucia, CHHYC, KOCUHYC U TAaHT'€HC ITPOU3BOJIBHOTO YUCIIA;

21) yMmeHMe ONEpUpPOBaTh MOHATHSAMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHuE,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPAaBHEHMM M HEpPAaBEHCTB, DPABHOCUJIBHOCTH YpaBHEHUH,
HEPABEHCTB W  CHUCTEM, palUOHAJIbHBIE, WPPALUOHAIBHBIE, IOKA3aTEJbHbIE, CTEICHHBIE,
jgorapumMuyecKkre, TPUTOHOMETPUUYECKUE YpPaBHEHMs, HEPAaBEHCTBA M CHCTEMBbl, YMEHHUE pellarh
YPaBHEHHUs, HEPAaBEHCTBA M CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX IPUEMOB; pEIIaTh ypaBHEHUS,
HEPAaBEHCTBA M CUCTEMBI C MApaMeTPOM; INPHUMEHSATHb ypaBHEHHS, HEPABEHCTBA, MX CHCTEMBI IJIs
peleHns MaTeMaTHUeCKUX 3a/1a4 U 33/1a4 U3 pa3InYHbIX 00J1acTe HayKU U pealbHOM KHU3HH;

22) yMmeHue CBOOOTHO OIEpPHpPOBATh MOHATHUSMH: Tpaduk (QyHKIHH, oOpaTHas (QyHKIHS,
KOMITO3UIUS (QYHKIMHA, THHEeHHas QyHKIMS, KBapaTHuHas QYHKIMA, CTENeHHAas (PYHKIHS C LEeIbIM
MoKa3areieM, TPUTOHOMETpUYECKHe (YHKIHMH, OOpaTHble TPUTOHOMETpUYECKHEe (YHKIUH,
nokaszareiabHas M Jorapugmuueckas (QyHKIMHM; yMEHHE CTPOUTh Tpapuku (DYHKIMHA, BBIIOIHSITH
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

YMEHHUE HCII0JIb30BaTh rpaduku GYHKIMHA Ui U3y4eHHs MPOLECCOB M 3aBUCHUMOCTEH MpHU
pelleHnu 3a/Ja4d U3 JAPYTUX y4eOHBIX MPEeIMETOB W U3 peallbHOM KHU3HU; BbIpaXKaTh (hopMmynamu
3aBUCUMOCTH MEKy BETMUMHAMY;

yYMEHHE CBOOOHO ONEpPUPOBAThH MOHATUSAMHU: YETHOCTh (DYHKIUH, IEPUOJUUYHOCTh (PYHKUINH,
OTrPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTH (YHKIHH, OSKCTpeMyM (QYHKUUH, HauOoiblee Hu
HauMeHbIllee 3HaYeHUs] PYHKIIUU Ha IPOMEXYTKE; YMEHHUE TPOBOAUTDH UCCIIEIOBaHNE (PYHKIINH;

YMEHHUE UCMOJIb30BATh CBOMCTBA U TpapuKu (YHKIMHA ISl peLIeHNs YpaBHEHUH, HEPaBEeHCTB
W 33Jad C I[apaMmeTrpamu; H300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA PpELICHHM
YPaBHEHUI, HEPABEHCTB U X CUCTEM,;



23) yMeHHe CBOOOJTHO ONEPUPOBATH MOHATHUSMHU: TOCIIEIOBATEIHLHOCTh, aprpMeTHYECKas
nporpeccusi, FeOMeTpHUecKasi mporpeccus, 0ECKOHEUHO yOBIBaIoIIasi T€OMETPHUECKasi MPOrPECcCHs;
YMEHHE 3a/1aBaTh MOCIEA0BATEIHHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX (HOPMYIT;

24) ymeHHE ONEpPHPOBATH MOHATUSMHU: HENPEPHIBHOCTh (DYHKIUH, ACUMITOTHI Tpaduka
byHKIIMM, TepBas M BTOpas MNPOU3BOAHAS (YHKUIUH, TE€OMETPUYECKUH M (UBUYECKUH CMBICI
IPOM3BOJIHOW, TIEpBOOOpa3Hasi, ONpPEICICHHbI MHTErpal; yMEHHEe HaXOAWTh aCUMIITOTHI rpaduka
GyHKIIMM; YMEHHE BBIYHCIATH MPOU3BOIHBIC CYMMBI, IPOU3BEIEHHUS, YACTHOIO U KOMIIO3HUIIUU
(GyHKUMH, HAXOAUTH YpaBHEHUE KacaTelbHOH K rpaduky QyHKINY;

YMEHHE HCIOJIb30BaTh MPOU3BOAHYIO JJisi UCCIeNOBaHMsS (DYHKUWN, U1 HaXOXKACHUS
HAWIYYILIEro pPeuIeHUs] B MPUKIAJAHBIX, B TOM YHCIE COLUATbHO-IKOHOMUYECKUX U (DU3HUECKUX
3ajadax, Ui ONpENENIeHUs] CKOPOCTH M YCKOpPEHHs; HaXOAWTh IUIOMAAW U 00BeMBbl (QUIYp C
MOMOUIbI0 MHTErpaja; MPUBOIUTH IMPUMEPHl MaTEMaTHYECKOrO0 MOJEIUPOBAHUS C IOMOIIbIO
muddepeHINaTbHBIX YPaBHEHHI,

25) yMmeHHE ONepupoBaTh MOHATUSMU: KOMIUIEKCHOE YHUCIO, COMPSIKEHHBIE KOMIUIEKCHBIE
quciaa, MOAYJAb M apryMEHT KOMIUIEKCHOTO 4YHclia, (opMa 3amucH KOMIUIEKCHBIX —YHCEl
(reomeTpuyeckasi, TPUTOHOMETPUYECKAst U anreOpanyeckas); yMeTh MPOU3BOAUTH apu(pMETHIECKHE
JIEMCTBUS C KOMIUIEKCHBIMU YHCIIaAMU; TIPUBOJIUTH MIPHUMEPHI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCET;

26) ymeHue CBOOOJHO OIEPUPOBATH IMOHATHIAMHU: CpelHee apupMeTHUECKoe, MearaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHHS, Pa3Max, TUCIIEPCHs, CTAHAAPTHOE OTKIOHEHHUE [T OTIMCAHHUS
YHCIIOBBIX JIaHHBIX; YMEHHE HCCIEOBAaTh CTATHCTUYECKUE JIaHHbIE, B TOM YHCIE C MPUMEHEHHEM
rpadu4ecKuXx METOJOB M DJEKTPOHHBIX CpPEACTB; TIpadUUecKd HCCIEA0BAaTh COBMECTHBIC
HAOIIO/IEHUS C IIOMOIIBIO TUarpaMM pacCEeUBaHUS U IMHEIHON perpeccuu;

27) yMEHHE HaxXOJHMTh BEPOSITHOCTH COOBITHI C HUCIIOJIB30BaHUEM TIpaUueCKHX METOJIOB,;
OPUMEHSTh ISl pelieHus 3aaad (GopMylbl CIOKEHUS W YMHOXKEHHS BEpOSTHOCTEH, (Qopmyny
MOJTHOM BeposATHOCTH, (Gopmyny bepHymim, komOuHaTopHble (akThl U (OPMYIBI; OLIEHUBATH
BEPOATHOCTH pEAIbHBIX COOBITHI; yMEHHE OINEepUpOBaTh MOHATUSIMU: CIy4yailHas BEJIUYUHA,
pacripenienenne BeposTHOCTEH, MaTeMaTHIeCKOe OXKUaHNe, JUCTIEPCUS U CTaHAAPTHOE OTKJIOHEHUE
CIIy4aifHON BeNMMYUHBI, QYHKIMU PACHpPEEICHUs U IUIOTHOCTH PAaBHOMEPHOTO, MOKA3aTeNbHOTO U
HOPMAJIHOTO pAacHpeeNICHHid; YMEHUE HCIOJIb30BaTh CBOWCTBA M3YYEHHBIX PACIPENEICHUN JUIs
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMHU: 3aKOH OOJIBIIMX 4YHCEd, METO/bl BBIOOPOYHBIX
WCCIICIOBAaHMIA; YMEHUE TMPUBOIUTH MIPUMEPHI TPOSBICHHSI 3aKOHA OOJIBIIMX YUCEN B TPUPOJHBIX U
0O0I1eCTBEHHBIX SIBJICHUSX;

28) ymeHue cBOOOJHO ONEPUPOBATH MOHITHUAMHU: TOYKA, MPsAMasi, IIIOCKOCTh, IIPOCTPAHCTBO,
OTpe30K, Jy4, IUIOCKMHA YroJl, JABYIPaHHBIA Yroji, TPEeXI'paHHBIH Yroji, IepeceKaroumecs,
napajieNlbHbIe ¥ CKPEIIUBAIOIIAECS MPSAMbIe, MapalIeIbHOCTh M MEPIEHANKYISIPHOCTh MPSIMBIX H
IUIOCKOCTEH, Yros Mexay HpsSMbIMH, Yroil MEXIy MNpsSMOH U IIJIOCKOCTBIO, YIol MEXIy
IUTIOCKOCTSIMH; YMEHHE WCIIOJIb30BaTh IPH PEIICHHH 3a7ad H3y4eHHbIE (AKThI U TEOPEMBI
IUIAaHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl 0OBEKTOB B OKPYKAIOLIEM MUPE; YMEHHUE ONEepHpOBATh
MOHATUSIMH: MHOTOTPAaHHHUK, CEYeHHWE MHOTOTPAaHHWKA, TPABHIBHBIA MHOTOTPAHHUK, TPU3MAa,
nupampia, ¢urypa M TOBEPXHOCTh BpAlICHUs, IWIMHAP, KOHyC, Imap, cdepa, pa3BepTKa
MOBEPXHOCTH, CEUYCHUSI KOHyCa W IWIIMHAPA, MapalielIbHbIe OCH WM OCHOBAaHHIO, CEUCHHE IIapa,
IUIOCKOCTh, Kacarouiascs cgepsl, IUIUHIPA, KOHYCAa; YMEHHE CTPOUTh CEYEHHWE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTH BpAIEHHS, WX CEUYEHHS, B TOM YHCIE C
MOMOIIIBIO  3JIEKTPOHHBIX CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TE€OMETpUYECKHX (uryp,
CaMOCTOSITENILHO (D OPMYITUpPOBATh ONpEACTCHUS HW3Yy4aeMbIX (HTYp, BBIBHTATh THUIOTE3BI O
CBOWCTBAaX W NpPU3HAKAX TEOMETPUYECKUX (QUTyp, OOOCHOBBIBATH WIJIM OINPOBEpraTh HX; YMEHHE
NPOBOJUTH KiaccH(UKAMio (GUTYp TIO pa3IUYHBIM TPU3HAKaM, BBHINOJHATE HEOOXOIMMBIC
JIOTIOJTHUTEIIbHBIE TOCTPOCHHUS;

29) ymeHHe CBOOOTHO ONEPHPOBATH MMOHATUSAMH: IUTOMAAb (UTYpB, 00BEeM (QUTYpPHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKU O IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMHU, PAacCTOSHHUE
MEXIy TUIOCKOCTSMH, TUTOmAnb chepbl, IUIomans MOBEPXHOCTH HHUPAMUIBI, MPHU3MBI, KOHYCa,
IWIMHApPa, 00beM Ky0a, MPsIMOYroJbHOIO Mapajuiesenunesia, MUpaMHUIbl, MPU3MbI, LHUIMHIPA,
KOHYCa, I1apa; yMEeHUE HaXOIUTh OTHOIIIEHHE 00beMOB MOJA00HBIX (PUTyp;

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



CHUMMETPHUsSI Ha IUIOCKOCTM W B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE MOM00MS, MOJ00HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U TOJOOHBIE (PUTYPHI, B TOM YHCIE B IPUPOAE, HCKYCCTBE,
apXUTEKType; YMEHHUE HCIONIb30BaTh TI'€OMETPUYECKHUE OTHOILIEHUS, HaXOIUTh TE€OMETPHUYECKHE
BEJIMYMHBI (IJIMHA, YTOJI, IJIOIab, 00bEM) IIPU PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX IPEIMETOB 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 1Mo 0a3ucy, CKaIsIpHOE MPOU3BEICHUE, BEKTOPHOE MPOU3BEACHHE, YTOJI
MEXJy BEKTOpaMHU; yYMEHHUE HCIOJb30BaTh BEKTOPHBI M KOOPAMHATHBIA METOH [UIsl pEIICHUS
FeOMETPUUECKUX 33/1a4 U 3aJa4 APYTUX y4eOHBIX MPEAMETOB; ONEPUPOBAThH MOHATUSMU: MaTpUla 2
X 2 1 3 X 3, onpenenuTenb MaTpULbl, FTEOMETPUUECKUIN CMBICI OIIPEIEIUTENS;

32) yMmeHHE MOJEIUPOBATH pealbHbIE CUTyallMM Ha SI3bIKE MaTEeMaTHKH; COCTaBIIAThH
BBIPQXCHUS, YpPAaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBl IO YCJIOBHMIO 3a/ayd, WUCCIEI0BaTh
MIOCTPOCHHBIE MOJENIU C HCIIOJIb30BAHMEM ammnapara aiareOpbl, MHTEPIPETUPOBATH IOJYUYEHHBIH
pe3ysbTaT; CTPOUTh MAaTEMATUYECKUE MOJIENH C MOMOIIBI0 T€OMETPHUUECKUX MOHATHI U BEJIMYMH,
peliaTh CBSI3aHHbIE C HUMH MPAKTUYECKUE 3a/1a4d; COCTABJISITH BEPOSITHOCTHYIO MOJENb H
UHTEPIIPETUPOBATh  MOJYYEHHbIH  pe3yibTaT; peliaTh NPUKIAIHBIE 33Jaud  CPEACTBAMHU
MaTeMaTHUYECKOT0 aHallu3a, B TOM YHCIIEe COLUATbHO-9KOHOMHUYECKOTO U (PHU3NYECKOTO 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 MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPUBOJIUTH HPUMEPHI
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
«AJTre0pbl 1 HAYAJIA MATEMATHYECKOI0 AHAJIM3A»:

Yuciaa ¥ BLIYMCIEHUA:

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

MPUMEHATHh APOOM W TMPOIEHTHI JJIA PEIICHHs TMPUKIATHBIX 3a7a4 M3 Pa3IMUHBIX OTpacieit
3HAHUU U pEAIbHOM )KU3HH;

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

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: CTENEHb C MEJIbIM I[OKa3aTeJIeM, HCIOIb30BaTh
NOAXOANIYI0 (opMy 3amucy JCHCTBUTENBHBIX YHWCEN [UIsl PEIIeHHs TMPAKTUYeCKUX 3a1ad U
MIPEICTABJICHUS TAHHBIX;

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

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAILHBIM TTOKA3aTeNeM;

CBOOOJHO OMEpUPOBATh TOHATUSAMU: JIOTApUPM 4YHUCNA, JECATHYHbIE U HaTypalbHbBIE
norapudmsr;

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

ONEepUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTAa.

CBOOOJTHO OMIEPUPOBATH MOHATHUSIMU: HATYypaIbHOE U IIEJI0€ YHCII0, MHOYKECTBA HATYpPaJbHBIX U
LEJIBbIX YMCEN, UCIOJIb30BaTh MpU3HaKU aeauMocTH 1enbix yucen, HOJ n HOK natypanbHbIX uncen
JUTSL peIIeHUs 3a/1a4, TPUMEHSTh alropuTM EBKina;

CBOOO/HO OMEpUPOBATH MOHATHEM OCTaTKa MO MOAYNIO, 3alUCHhIBATh HATypalbHBIC UUCIIA B
Pa3TUYHBIX MTO3UIIMOHHBIX CHCTEMAaX CUHMCIICHHUS;

CBOOO/IHO OTNEPUPOBAThH MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMITJICKCHBIX YHCEN,
MIPEICTABISITh KOMILJIEKCHBIC YHCIIA B alreOpandeckoil U TPUTOHOMETPHUECKOM (opMe, BBITTOTHITH
apudmMeTHUecKre onepali ¢ HUMU B U300pakaTh Ha KOOPAWHATHON TIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

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

NPUMEHATh Pa3JIMYHbIE METOJAbl PEIICHHS pPALUOHAIBHBIX M JAPOOHO-pallMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JIJIsl PEILICHHS] HEPABEHCTB;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMHU: MHOTOYJIEH OT OAHOM MEPEMEHHOM, MHOIOWIEH C LIEJIbIMU
K03(ppuLIMeHTaMU, KOPHY MHOTOWIEHA, IPUMEHSATh JIeJIEHUE MHOTOYIEHA HA MHOIOWIEH 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
BBIUUCIICHUSI €r0 3HAYeHUs, NPUMEHATh ONpPEACTIUTENM JJs pPEIIeHUs CHCTEMbl JIMHEHHBIX
YPaBHEHMH, MOJIEIUPOBAaTh pealbHbIE CUTYAllMM C IMOMOLIbIO CHUCTEMbl JUHEHHBIX YpaBHEHU,
UCCIJIEI0BaTh MOCTPOEHHBIE MOJEIM C IOMOIIBI0 MATPHUL] U OINpEeAEIuTeNIel, UHTEPIPETUPOBATD
IOJyYEHHBIH pe3ysIbTaT; HUCIOJIb30BaTh CBOMCTBAa JEHCTBUH € KOpPHAMM AJs INpeoOpa3oBaHMS
BBIPQKEHUI; BBIOJHATH MPEOOPa30BaHUS YHCIOBBIX BBIPAKCHHUN, COJEPKAIIUX CTEHNEHH C
paLMOHATILHBIM [T0Ka3aTeleM;

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

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: MPPALUOHAIbHBIE, IOKA3aTeJIbHbIE U Jorapu(pMUUecKue
YpaBHEHHUS, HAXOAUTh HMX PELIEHUS C IMOMOUIbI0 PAaBHOCWIBHBIX IEPEXOJ0B WM OCYLIECTBIISIS
IPOBEPKY KOpHEH;

IPUMEHITh ~ OCHOBHBIE  TpPUTOHOMETpHYeckue  (GopMyinbl Uil npeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOZIHO  ONEpUPOBATh  IMOHATUEM: TPUTOHOMETPUYECKOE  YpPaBHEHHE, IPUMEHSATh
HEeo0Xo1uMble (OPMYIIbI JUIsl pELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHMUI;

MOJIETIMPOBATh pEAJIbHbIE CUTYallUU Ha S3bIKE alreOpbl, COCTABJIATH BBIPAXKEHMSI, ypaBHEHUS,
HEPaBEHCTBA 110 YCJIOBHIO 33J]auM, UCCIIEI0BaTh OCTPOCHHBIE MOJEIH C UCIOJIb30BaHUEM alllapaTa
anreOpsl.

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

OCYIIECTBIISITH OTOOP KOPHEH NMPH pEelIeHHH TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJHO  ONEpHpPOBAaTh MOHATHEM TPUTOHOMETPUYECKOE HEpPaBEHCTBO, IPUMEHATh
HE0O0X0UMBIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: CUCTEMAa U COBOKYHMHOCTb YpPaBHEHHWH U HEPaBEHCTB,
PaBHOCWIJIBHBIE CHCTEMBI M CHUCTEMBI-CIICJICTBHS, HAXOJIUTh PEUICHHS CHCTEMBl M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTrh  palnuoOHAaJbHBIC, HPPALMOHAIBHBIC, TIOKa3aTeNbHbIC, JIoOTapUMHUUECKUE U
TPUTOHOMETPHUUYECKHE YPAaBHEHUS U HEPABEHCTBA, CO/IeprKalllie MOAYIIN 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 CHUCTEMbl IO YCIOBMIO 3a/1a4M, HCCIIEAOBaTh IOCTPOCHHBIE MOJAEIH C
UCTIOIB30BaHUEM armapaTa ainreOpsl, HHTEPIPETUPOBATH IMOTYUYSHHBIN pe3yIbTar.

DyHKIUH U TPaQUKH:

CBOOOJIHO ONEpUPOBATh TMOHATUAMU: (QYHKIMS, CIOcOObl 3amaHus (QyHKUIMH, B3aUMHO
oOparHble (QyHKIMHM, KoMOo3uuMs (YHKIUH, rpaduk ¢GYHKIUH, BBINOJHATH HIIEMEHTApHBIC
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

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

CBOOOJTHO ONEPUPOBATH MOHATUSMU: YETHBIE U HEUETHbIE (PYHKLUH, TEPUOANUECKUE (PYHKIINH,
NPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMYMbl W MHHUMYMBI (YHKIWUH, HauOOIbIIEe H
HalMEHbIIIee 3HaueHUe (PYHKIIMH HA IIPOMEXKYTKE;

CBOOOJHO OMNEpUPOBaTh MOHATUSAMH: CTENeHHas (YHKIHS C HATypajdbHBIM U  IEJIBIM
nokasareseM, rpaguk CTeneHHON (PYHKIIMH ¢ HATypalbHBIM U IIeJIbIM TIOKa3aTeneM, rpaguk 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 ONEpPUPOBATh MOHATUSAMH: TIOKa3aTeNbHAs M Jorapupmuyeckas QYHKUUH, HX
CBOMCTBA U IrpadMKH, UCIIOIB30BaTh UX I'paUKH JUIsl pELLICHHs YPaBHEHUH;

CBOOOZIHO OIEPUPOBATh IMOHATUSAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTb, OIPENEICHHE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apryMEHTa;

UCMOJb30BaTh Tpaduku GYHKIMNA Ui MCCIEJOBAaHUS MPOIECCOB M 3aBHCHUMOCTEH Npu
pelIeHUH 3aJad U3 JApPYrMX Y4YeOHBIX NPEAMETOB U pealbHOM JKU3HHU, BbIpaxaTb (HopMyiIamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

CTPOUTh TIpaUKH KOMIO3ULIMU (PYHKUIUI C IMOMOILBIO 3JIEMEHTApHOIO HCCIEIOBaHUA U
CBOMCTB KOMITO3HUITUH ABYX ()YHKIIHH,

CTPOUTH TEOMETpUYECKHE 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM TJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMMT;

NPUMEHATH (PYHKIMH JUI1 MOJCTTUPOBAHMS U UCCIIEIOBAHUS PEANbHBIX MPOLIECCOB.

Hayana MaTeMaTH4ecKOro aHaIn3a:

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

UCIOJIb30BaTh MPOIPECCUM IS PEeILIeHHs] pealbHbIX 3a7ay MPHUKIAJHOIO XapakTepa; CBOOOIHO
ONEpUpPOBaTh IMOHATHSAMM: IOCIEA0BAaTENbHOCTh, CIOCOOBI 3aJaHUsl IOCJEA0BATEIbHOCTEH,
MOHOTOHHBIE ¥  OrpPaHMYEHHBIE IOCJIEIOBATEIbHOCTH, IOHUMAaThb OCHOBBI  3apOXKJEHHS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHallu3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEpUPOBATh IOHIATUSAMHU: HeENpepbIBHbIE (QYHKLUUHU, TOYKH pa3pbiBa TIpaduxa
¢byHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO OINEPUPOBATh MOHATHEM: (DYHKIMS, HEMPEPbIBHAS HA OTPE3Ke, IPUMEHATh CBONCTBA
HETPEPbIBHBIX (DYHKIIHMIA JJIs1 pEIIeHUs 3a/1a4;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: ME€pBasi U BTOpasi MPOU3BOJHbIC (DYHKIMH, KacaTesbHas K
rpaduky QyHKIIH,

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

UCIOJIb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICI POU3BOAHOM JUIsl peleHHs 3a/1ay.

HCIO0JIb30BaTh IPOU3BOIHYIO Ul UCCIIEI0BaHUS (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI;

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

HCI0JIb30BaTh MPOU3BOAHYIO JJISl HAXOXKJIEHUS HAaWJIyYIlEero pelieHUs B MPHUKJIAJHBIX, B TOM
4HCJie COLMATbHO-D)KOHOMUYECKUX, 3a/ayax, MJI ONPEIENIEHUs CKOPOCTH M YCKOPEHHUs Ipolecca,
3aIaHHOTO (POPMYIION MU TpadhUKOM;

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: NEPBOOOpaA3Has, ONPEACICHHBI WHTErpaj, HaXOAUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIMI U BBIYUCIATH UHTErpai no ¢popmyine Herotona-JlelioHua;

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

UMETh IMpEJICTaBICHHE O MAaTeMaTHYeCKOM MOJCIUPOBAHUM Ha NPUMEpPE COCTaBICHUS
TuddepeHMaIbHbIX YpaBHEHUH];

pelmars MPUKIaJHbIE 3a7auyd, B TOM YHCJIE COLMAIBLHO-KOHOMHYECKOro U (pu3mueckoro
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOIO aHAJIN3A.

MHo:xecTBa H JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATHUAMH: MHOXECTBO, ONEPAIlMN HaJl MHOXKECTBAMM; MCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONHCaHUsI pealbHbIX MPOLIECCOB U SBIECHUH, IPU PELLICHUN
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB;

CBOOOJIHO ONEpUpOBATh TOHATUSMU: OIpEJEIIEHNEe, TeopeMa, ypaBHEHHE - CJEJICTBUE,
CBOWMCTBO MaTEeMaTHUYECKOT0 0OBEKTA, T0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPaBHEHUS U HEPABEHCTBA.

K xoHny o0ydeHusi oOyyawuuiicsi MoJy4yuT cJaeAylouiue npeaMeTHbIe pe3yJbTaThl MO
oTAeAbHBIM TeMaM (enepanbHoOi padoueil mporpammsbl y4eOHoro kypca «Maremaruka. Kype

«[CeomeTpusi»:

CBOOOJIHO OIMEpPUPOBATH OCHOBHBIMH TIOHSATHUSMHU CTEPEOMETPUU TIPH PEIICHUU 331a4 |
MPOBEJICHNN MaTEMaTHUYECKUX PACCYKICHUM;
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IPUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX IPU PELIEHUH TI'€OMETPHUECKUX
3aj1a4;

KJaccu(UUUpPOBaTh B3aUMHOE PACIOJIOXKEHHE MPSAMBIX B IPOCTPAHCTBE, IIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH NMOHATUAMH, CBSI3aHHBIMU C YIJIaMU B IIPOCTPAHCTBE: MEKIY MPSIMBIMU
B IIPOCTPAHCTBE, MEXKy NMPSIMOM U IIIOCKOCTHIO;

CBOOOJHO OINEpPUPOBaTh IOHATUSAMH, CBS3aHHBIMH C MHOIOIpaHHMKAaMH; CBOOOIHO
pacrio3HaBaTb OCHOBHBIC BHUJABl MHOTOTPAaHHUKOB (TpU3Ma, MNUPaMUAA, MPSIMOYTOJIbHBIHA
napajuienenunes, Kyo);

KJaccu(uuupoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBaHUS Ul KilaccU(UKalUH; CBOOOJHO
OTIEpPHPOBATH MOHATHIMH, CBSI3AHHBIMH C CEYCHHEM MHOTOIPAaHHHKOB TIOCKOCTBIO;

BBINOJIHATh IApajlIeIbHOE, LEHTPAIbHOE M OPTOrOHAJIBHOE IPOEKTUPOBaHHE QUIYyp Ha
TUIOCKOCTB, BBITIOJIHATH N300pakeHHus (PUTyp Ha MIOCKOCTH;

CTPOUTh CEYEHUsI MHOTOTPAaHHUKOB Pa3JIMYHbIMU METOJaMHM, BBIIOJIHATH (BBIHOCHBIE) IIIOCKUE
YEePTEKHU U3 PUCYHKOB IPOCTHIX 0OBEMHBIX (DPUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IUIOILAAM MTOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPHU3Ma, MUpPaMUa), FEOMETPUUYECKUX
TeJI C MpUMEHEHUEM (HOpMYT;

CBOOOJHO ONEpUpPOBaTh MOHATHSIMU: CUMMETpPUS B NPOCTPAHCTBE, LIEHTP, OChb U IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CAMMETPHHU (UTYPHI;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpJAMHATaM B
POCTPAHCTBE;

BBINOJIHATH IEHCTBUS Ha/l BEKTOpaMH;

pemaTh 3aJa4d  HAa JIOKA3aTeNbCTBO MATEeMAaTHYECKMX OTHOIICHWA W  HaXOXKICHHE
reOMETPUYECKUX BEJIWYMH, NMPUMEHSsS M3BECTHBIE METOJbl IPU PELICHHMM MaTeMaTHYeCKHX 3a/ad
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOXKHOCTH;

IPUMEHATh MPOCTEHIIME NPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 334,

U3BJIEKaTh, MPEOOpPa30BbIBATh U HHTEPIPETHPOBATH HH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTekKaxX U pUCYHKAX;

NPUMEHATh TOJY4YEeHHBbIE 3HAHUS Ha MPAKTUKE: CpPaBHMBATh M AHAIM3HPOBATH pealibHbIC
CUTyallud, TPUMEHSTh W3y4YCHHBIC TMOHATHS B TMPOIECCEe IMOWCKA pPEIIeHHs] MaTeMaTHYeCKH
c(OpMYIMPOBAHHOW MpPOOJIEMBI, MOJIEIUPOBATh peaJbHbIE CHUTYyallUd Ha $3BIKE TI'€OMETPHUH,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJENTH C HCIOJIb30BAHUEM T'€OMETPUYECKHAX TOHSATHH W TEOpeM,
anmapara anreOphl, pelaTh MPAKTUYECKHE 337a4M, CBSI3aHHbIE C HAXOXKIACHUEM TI'€OMETPHUYECKUX
BEJINYNH;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMM, CBA3aHHBIMU C LWIMHIPUYECKOH, KOHHYECKOH U
cepruvecKoil MOBEPXHOCTSIMH, OOBSICHATD CIIOCOOBI TIOTYIEHUS;

OIIEpPUPOBATH MOHATUSAMH, CBI3aHHBIMU C TEJIaMU BpAIEHUs: LMINHAPOM, KOHYCOM, chepoil u
1apom;

pacrio3HaBaTh Teja BpalleHus (UWIMHApP, KOHYC, cdepa M map) U OOBSICHATH CHOCOOBI
MIOJTyYCHUS TeJl BPAIICHUS;

KJIaccu(UIIMpPOBaTh B3aUMHOE DPACHOJIOXKEHHE c(hepbl U IUIOCKOCTH; BBIUUCIATH BETMYUHBI
HIIEMEHTOB MHOTOT'PAaHHHUKOB M TEJ BPaIICHHUs, 00bEMBI M TUIOMIAN MTOBEPXHOCTEH MHOTOTPaHHUKOB
U TeJ BpallleH!s], FTEOMETPHUUECKUX TeJl C IPUMEHEHUEM (HopMyT;

CBOOOJHO OIEPHUPOBATH TOHATHSIMHU, CBS3aHHBIMH C KOMOWHAIIUSIMH TEII BpAlICHHUS U
MHOTOI'PAaHHMKOB: MHOTOTPAHHUK, BIHCAaHHBI B chepy M ONHCaHHBIA OKoJIO cdepsl, chepa,
BITMCAHHAs! B MHOTOTPaHHUK WJIH TEJIO BPAICHHS,

BBIUUCIIATH COOTHOIICHHUS MEXTy TUIOIIAsIMHA TOBEPXHOCTEN U 00beMaMy IOJOOHBIX TEI;

n300paxaTh HU3ydaemble (UTYpbI, BBIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TEJ BpallleHHS,

W3BIICKaTh, HWHTEPIIPETUPOBATh M TPEOOPa3OBBIBATE WH(OOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTprYecKux (pUrypax, mpeacTaBICHHYIO Ha YepTekKaxX U pUCYHKaX;

CBOOOJTHO OTIEPHPOBATH MIOHATHEM BEKTOP B MMPOCTPAHCTBE;

BBINOJIHATH ONEPAIlH HaJl BEKTOPaMH;
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3a/1aBaTh MJIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT; peliaTh FT€OMETPUUECKHE
3a/1a4¥l Ha BBIUYMCIICHHUE YTJIOB MEXIY MPSIMBIMU U TUIOCKOCTSIMH, BBIYHCICHUE PACCTOSIHUI OT TOYKH
JI0 TUIOCKOCTH, B I1€JI0M, Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOTO METO/1a MPH PEIICHHH;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU, CBA3AHHBIMH C JBM)XKCHHEM B IPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIONTHATh M300pakeHUsT MHOTOTPAHHUKOM M TEJ BpAIICHHS MPU TMapalieTbHOM MEpeHoce,
[EHTPAITBHOU CUMMETPHH, 3€PKATLHON CUMMETPHH, IIPHU IIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHuUs
OO0,

CTPOUTh CEUEHHUS MHOTOTPAHHHUKOB W TEJ BPAICHUS: CEUYCHHS IWIMHApaA (TapajljieibHO H
NEePHEHANKYJIIPHO OCH), CEUCHHsS KOHyca (MapauieibHO€ OCHOBAaHHMIO M IPOXOAIIee dYepe3
BEpILMHY), CEYEHHUS L1apa;

WCIIOB30BaTh  METOJIbI TIOCTPOEHHUS CEUEHUW: METOJ CIEJOB, METOJ BHYTPEHHETO
MPOCKTUPOBAHMUS, METOJl IepeHoca CEeKyIIel IUIOCKOCTH; JIOKa3blBaTh TI'€OMETPUYECKHUE
YTBEPKJICHHUSI;

NPUMEHITh  reoMeTpudeckue  (akThl s PEIICHUs  CTEPEOMETPUUYECKUX  3ajad,
MPEIONIaraolIuX HECKOJIbKO IIaroB pPEIIeHUs, €CIM YCJIOBUS NMPUMEHEHHUS 3aJaHbl B SIBHOU U
HEsIBHOHU (opme;

pemath 3aJa4d  Ha  JIOKA3aTeIbCTBO MaTEeMaTHYCCKHUX OTHOIICHHMH W HaXOXICHHUE
TEOMETPHUYECKUX BEIIMYUH;

MPUMEHITh MPOrPaMMHBIE CpPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IPHU
pelIeHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSTh TOJIyYeHHbIE 3HAHUSA Ha MPAKTHKE: CPaBHUBATh, aHAJIM3UPOBATh M OLIEHUBATh
peanbHble CUTYyalluH, MPUMEHSITh W3YYCHHBIC MOHSTHS, TEOPEMBI, CBOMCTBAa B MpOIECCE IMOUCKA
peleHuss MaTeMaTudecku chopMyITUpPOBaHHOMN MPOOIEeMbl, MOACIUPOBATh pPeallbHbIE CUTYyallud Ha
SI3bIKE TEOMETPHUH, UCCIICIOBATH MIOCTPOCHHBIE MOJICIIU C UCIIOJIb30BAHUEM F€OMETPUUECKUX TTOHSITHMA
W TeopeM, ammapara ainreOpbl, peniaTh NPAKTHYSCKHUE 3aJlayd, CBSA3aHHBIE C HAXOXKICHUEM
TEOMETPHYCCKUX BEIIUYUH;

MMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS T€OMETPUM KaK COCTaBHON YacTH
dbyHIaMEeHTa pa3BUTHS TEXHOJIOTHM.

K xonny o0yuyenusi oOyuarommiicsi MOJYYUT cjeAylOlue NMpeAMeTHbIe pe3yJibTaThl IO
OoTACABbHBIM TeMaM (enepanbHoOi pabdo4eil mporpamMmsbl y4eOHoro kypca «Maremaruka. Kype
«BeposITHOCTD U CTATHCTUKA:

cBOOO/IHO ONEpUPOBATH MOHATUSAMU: Tpad, MIOCKUH rpad, CBI3HBINA rpad, MyTh B rpade, 1emnb,
LIUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIY4alHOIO SKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATh MOHATUSMU: CIIy4YallHBIM SKCIIEPUMEHT (OIBIT), CIy4ailHOE COOBITHE,
JJIEMEHTApHOE CiIydyaifHOe COObITHE (dJI€eMEHTapHBIH MCXOJ) CIy4yailHOro OmbITa, HaXOJIUTh
BEPOATHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuTh U (OPMYNIHUPOBATH COOBITHUSA: IiepeceueHHe, OObEAMHEHUE ITaHHBIX COOBITHH,
coObITHE, TPOTHUBOIOJIOKHOE TaHHOMY, UCIIOJIb30BaTh JUarpaMmsbl Jiliepa, KOOPAUHATHYIO IPSIMYIO
JUIS pelleHus 3aj]lad, MOoJIb30BaThes (POPMYJION CIOKEHUSI BEPOSTHOCTEN Il BEPOSTHOCTEH NBYX U
TpPEX CIy4alHBIX COOBITHIA;

OIIEpUPOBATh NOHSTUAMHU: YCIIOBHAsi BEPOSATHOCTb, YMHOKEHHUE BEPOSTHOCTEH, HE3aBUCUMBIE
COOBITHSI, IEPEBO CIYYallHOTO 3KCIIEPUMEHTA, HAXOUTh BEPOSTHOCTU COOBITHUI C TTOMOIIBIO MpaBuiIa
YMHOXXEHUS, JiepeBa CIy4alHOro OIbITa, UCHOJIb30BaTh (OPMYIY IMOJHOM BEPOSTHOCTH, (GOPMYILY
baiieca npu pemenun 3anad, onpeAensiTh HE3aBUCUMOCTb COOBITHI MO (opMyIie U MO OpraHu3aluu
CIIy4aiflHOTO KCIIEPUMEHTA;

MPUMEHSTh U3y4yeHHble KOMOMHATOPHBIE (DOPMYIIBI Ui TMEPEUUCTICHHUS JIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITHH CITy4aifHOTO OTBITA, PEIICHHUS 33134 110 TEOPUHU BEPOSATHOCTEIH;

CBOOO/JHO OIEpPUPOBaTh MOHATHUSAMHU: OWHAPHBIN CIy4dyallHBIA OMNBIT (MCHBITAaHUE), yCIEX H
Hey/Jaya, He3aBUCHUMBIE HCIBITAHUS, CEpHUsl MCIIBITAHUM, HAaXOAUTh BEPOSITHOCTH COOBITHIA: B CEpHU
WCIIBITAaHUH JI0 TIEPBOIO yCIIeXa, B CEPUU UCIBITAHUN bepHyIIN, B ONBITE, CBA3aHHOM CO CIIy4alHBIM
BHIOOPOM U3 KOHEYHOH COBOKYITHOCTH;
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cBOOOZIHO OMEpUpOBaTh MOHATUAMHU: CilydailHas BEJIMYMHA, PACIpelesIeHUE BEPOSTHOCTEH,
ayarpaMma pacrpenesieHusi, OuHapHas ciaydailHas BeJIMYMHA, TeOMETpUYecKkoe, OMHOMHAILHOE
pacnpeeneHue;

OIICpHUPOBATH IIOHATUAMMU. COBMCCTHOC  pacCIpcaciiCHucC ABYX CJIyT-Iaf/'IHBIX BCJINYHH,
MCIIOJIb30BaTh TaOJIMIy COBMECTHOIO PACHpE/ENICeHUs JIBYX CIIy4aWHBIX BEJIWYUH JUIS BBIJICICHUS
pacnpeaciCHus Ka)KI[OfI BCJIIMYUHBI, OIIPCACIICHHUA HC3aBUCUMOCTHU CJIy‘-Iaf/’IHBIX BCJINYHH,

CBOOOJIHO OMNEpUPOBATH IOHSATHEM MATEMATHYECKOTO OKUIAHUS CIIy4allHONW BEIMYHHBI
(pactipeenienusi), TPUMEHSATH CBOMCTBA MaTEeMaTHYECKOTO OXHUJAHUS TIPU PEIICHUH 3aj]ad,
BBIUMCIISTH MATEMAaTUYECKOE OKUJaHNE OMHOMHAIILHOTO U TEOMETPUUECKOTO PacIpe/IeIeHHUIA;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMU: JIUCIEPCUS, CTAHIAPTHOE OTKJIOHEHHUE CIIy4aiHON
BEJIMYMHBI, IPUMEHATh CBOMCTBA AUCIIEPCUH CIy4YailHOW BENMUYMHBI (pacupeesieHus) Py pelIeHUH
3a[a4, BBIUUCISATH TUCHEPCUI0 U CTAHJAPTHOE OTKJIOHEHHE TIeOMETPUYECKOro M OMHOMHAIBHOTO
pacrpeIeneHuid;

BBIUUCIISATH BHIOOPOUHBIE XapaKTEPUCTHKHU MO JAHHOW BHIOOPKE U OLICHUBATH XapaKTEPUCTHKHU
reHEepalbHONH COBOKYIIHOCTH JAHHBIX IO BHIOOPOYHBIM XapakTepucTHKaM. OLIEHHBATh BEPOSITHOCTH
COOBITHI U TPOBEPATh NPOCTEHIINE CTATHCTUYECKUE THUIIOTE3bl, MOJB3YSACh U3YYCHHBIMH
pacrpencieHUsIMU.

Ilepeyenr muIaHUpyeMBbIX pe3yJbTaTOB OOy4YeHHsI 10 Yy4eOHOMY IpeaMeTy,
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTebHOI MPOrpaMMbl

B pesynpraTe mM3ydeHus AMCUMILIMHBI OOy4arOUIUICS JOKEH OCBOUTH CIEAYIOLIUE 00Iue
KOMIIETEHIIUU

O0111e KOMIIETEHIIUN

OK 01. Beibupatb crioco0sI penieHus 3aaad npo(eccCuoHaNbHOMN NesITeTbHOCTH TPUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEICTBA MIOMCKA, aHAIM3a U HHTEPIIPETAINH HH(POPMAIINH, H
MH(OpPMAIIMOHHBIEC TEXHOJIOTHH JIJIsI BBIITOJHEHUS 33124 NPO(GECCHOHAIBHOM JIESITEIbHOCTH

OK 03. [TnanupoBath U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JINYHOCTHOE Pa3BUTHE,
HpeANPUHUMATENBCKYIO IeATEIbHOCTh B MPO(eCcCHOHANBHOM cepe, UCIIOoNb30BaTh 3HAHUS 110
q)HHaHCOBOfI I'paMOTHOCTH B PA3JIMYHBIX JXU3HCHHBIX CUTYallUAX.

OK 04. DddexTrBHO B3aMMOACHCTBOBATH U pabOTATh B KOJJIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiATh yCTHYIO M IUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYAAPCTBEHHOM S3BIKE
Poccuiickoit @denepanuu ¢ yaueTroM 0COOEHHOCTENW COLMAILHOTO U KYJIbTYPHOI'O KOHTEKCTA;

U ipo¢ecCUOHaIbHbIE KOMIIETEHIINH

[TpodeccnonanbHbIE KOMIIETCHITUN

I1K 1.4. OcymiecTBasATh pacyeThbl ¢ HOTPEOUTENIMH 3a MTPEIOCTaBIEHHbIE YCIYTH.

B pesynbsTare ocBoeHms yueOHOTO ipenMera «MaTeMaTrkay 00y4Jaromuics T0JDKEH:

3HATh:

- TEMaTUYECKHUI MaTepuall Kypca

yMeThb:

MIPOBOJIUTH TOKECTBEHHBIE MPEOOPA30BaHMs UPPALIMOHAIBHBIX,

MOKa3aTeIbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH;

- pemaTb HppalUOHANbHBIEC, JOrapupMuyeckue W TPUTOHOMETPUYECKHE YpaBHEHUS U
HEPaBEHCTBA;

- pelmarh CUCTEMbI YPaBHEHUI U3yUYEHHBIMU METOJAMU;

- CTpOUTh TpapuKd DBJIEMEHTAPHBIX (YHKUUNH W TNPOBOIUTH MpeoOpa3oBaHUs TpapuKoOB,
UCIIOJIb3YS] U3YUYEHHBIE METO/IBI;

- IPUMEHSATH almapaT MaTeMaTHYeCKOro aHajIu3a K peleHHIo 3a/1a4;
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- IPUMEHATH OCHOBHBIE METO/Ibl T€OMETPUHU (IIPOEKTUPOBAHUS, IPEOOPa30BaHUM, BEKTOPHBI,

KOOpJMHATHBIN) B pEIICHNH 33/1a4.

2. CTPYKTYPA YYEBHOI'O IIPEJIMETA

JucuunirHa u3y4aercsi B TEYEHUH JIBYX CEMECTPOB.
OObmast Tpyao€MKOCTh NUCHMIUIMHBI cocTaBiseT 204 wvaca. VX pacnpezpeneHue mo BHAAM

paboT MpeACTaBICHO B TaOIHUIIE:

Buabl yueOHBIX 3aHATHI U padoTHI TpyaoeMKoOCTh 1 cemecTp 2 cemectp
Oﬁy‘-lalOH.ll/lXCﬂ BCero, yac
OO0miasi TPy10€eMKOCTh Y4eOHOT0 204 72 132
npeaMera
O6BeM padoThI 00YYAOIIHXCHA BO 148/27 68/10 80/17
B3aMMO/IelCTBHMH € TPenoiaBaTeieM
10 BHJaM y4eOHbIX 3aHATHH (Bcero),
B T.4.:
JICKIIMH - - _
71a00paTOPHBIC 3aHATHS - - -
NPaKTHYECKHE 3aHSTUS / YPOK 146/16 66/8 80/8
CaMocTosiTe;IbHAsI paboTa 38/177 4/62 34/115
IMpomexxkyTounas arrecTamus (4achbl 2/2 2/2 -
HAa KOHTPOJIbHYI0 padoTy/ 3K3aMeH)
Yacel HA IK3aMeH 17/9 - 17/9
KoncyabTanus 1/- - 1/-
KOHTPOJIbHasi padoTa IK3aMeH

HpOMe)KyTO‘IHaﬂ aTrecranus

* TIpumeuanue: -/ - COOTBETCTBEHHO ISl OUHO#T / 3a04HOM opm 00yueHHUs



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

Buabl yueonoi padoTsl

Homep
NpeIMeTHOro Paﬁ‘"ua B
pesyﬂLTaTa/ B3aMMOJICHCTBUH : (I)opM],] AT
Kot HaumeHnoBanue pasjeiioB, TeM B B Canocto KOHTPOIS
KOMNIECTCHIINH, 9 ATECJIbHA (]-[al)[Mel-[OBal'[Ple
dbopmMupoBanmio Conep:xanue yueOHOro MaTepuaJia MpakTHy 5 OIICHOMHOr0
KOTOPBIX Jlexkuumu, ecKue pabora, cpeacTBa)
CIIOCOOCTBYET yac 3aHATHS/ vac
3JIeMeHT YPOK, 4ac
nporpamMmmal
1 cemecTp
Pa3znen 1. Anre6pa m Hayajia aHa/Iu3a
1) 2) 6) Tema 1. /leficTBUTEe/IbHbIE YHMCIIA - 10/1 - Perrenue
5 0:;92) 3) OK 1- IIpakTnueckoe 3ansaTue 1. Llensie u paunonanbHbie yncia. [IoHsTHE NEHCTBUTEIBHOTO g;);;c;nqecxnx
32)33) |5 yucna. beckoneuno y6bn§a10ma;1 TEOMETPHECKas IPOrPECCHL. dopmyna CYMMBI )
K 1.4 0eCKOHEYHO-yOBIBAIOIIEH reOMEeTPHUUECKO porpeccuu. ApupMeTHIEeCKHii KOPEHb
" | HarypanbpHOM creneHu. M3Bieuenne kopHs N-oii ctenenu. CBoicTBa apu(pMeTHIECKOTO
KOpHs1 HaTypaJIbHOMCTENEHN.
IpakTuyeckoe 3ansiTue 2. IpogdeccHoHATLHO-OPHEHTHPOBAHHBIE MPAKTHYECKHE 3aTaHU.
Pacuer nens! yenyr. Kanpkynsiusa. CKUIKH € TISHBI , TPUMEHsIEMbIE B cdepe Typu3Ma u
rOCTETPUUMCTBA.
IIpakTuyeckoe 3ansaTue 3.. CTeneHs ¢ paloHaIbHBIM MoKa3aTeneM. CBONCTBA CTENEHUC
paIMoHaIBHBIM ITOKa3aTeJIEM.
IIpakTHyeckoe 3ansaTHE 4.. CTENEHb C IEHCTBUTENBHBIM ITOKa3aTesneM. CBONCTBA
CTENEHU C ACHCTBUTENBHBIM MOKa3aTenaeM. CTeneHb ¢ pallMOHAIbHBIM U
JNIEUCTBUTEILHBIM TOKA3aTeJIEM
IIpakTuyeckoe 3ansaTue 5.. [IpodeccHoHATHLHO-OPHEHTHPOBAHHBIE MPAKTHYECKHE 32 aHU
no teme. Pemienue 3a1a4 no pacyery CTOUMOCTH TYPOB.
1) 2) Tema 2. Ctenennas pynkuus - 6/1 - YCTHBIN orpoc.
3)5) [OK 1- | lIpakTuyeckoe 3ausitue 6. Crenenuas GpyHkius, ee cBoiicTBa. ['padguk cTeneHHoiM Pemenne
20) 21)5 bynknuu. B3aumuo o6paTHbie QYHKITUH. NPaKTUIECKUX
22) 32) IIpakTuyeckoe 3ausaTHe 7. PaBHOCKIILHBIE YPABHEHNS U HEPABEHCTBA 3aj1a4.
33) IIpakTuyeckoe 3ausitue 8. pparnmonaibHble ypaBHeHUS. VppanmoHaibHbIe
HEPaBEHCTBA.
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Buapl yueoHol padoThI

®opMBbI TEKYHIEr0
KOHTPOJIs (HANMeH

Homep Pabora Bo OBaHHe OLEHOYHOTO
l—;)peil;ll‘:z:::;? B3aHMO}16ﬁCTBﬂI/I: CaMocTo cpez[cTBa)
KOIH)I npemnogaBarTeiemM fAATeJIbHasA
dﬁ)‘;}"&“:;s:::fl’o HanMeHoBaHNe Pa3aesoB, TeM Tpas pacoa, ac
KOTOPBIX Copep:xxanue yueOHOro MmaTepuasa Jlekumu, | ueckue
cnocoeTByeT yac 3aHATHS/
3J1€MEHT YPOK,
nporpaMmmMal qac
1) 2) 3) Tema 3. [lokasarenbHasg GpyHKIHS - 6/1 2/31 Pemenne
5)19) OK1-5 | [Ipakrnueckoe 3ansTue 9. [lokasarenbHas ¢bynkus, e¢ cBoiicta. ['paduk MPaKTUYECKUX
21) 22) NOKa3aTeIbHON (QYHKITUH. 3a1ad.
32) 33) IIpakTuueckoe 3ansiTue 10. [TokasarenbHsie ypaBHeHus. [lokazarenpHble
HEpaBEHCTBA.
IIpakTuueckoe 3ansiTue 11. [TokasarenbHeie ypaBHeHus. [lokazarenpHbie
HEPaBEHCTBA.

1)2) 3) Tema 4. Jlorapupmuveckass GpyHKIus - 8/1 - YcTHBIH ompoc.
5)20) OK 1-5 IIpakTnueckoe 3anaTue 12. Jlorapudmsl. [lonsrue norapugpma. CoiicTBa Pemenue
21) 22) JorapumMoB. HPaKTHYECKUX
32) 33) IpakTnyeckoe 3ausaTue 13. Jlorapupmuueckas pynkmms. CoiicTa 3a1ad.

norapupmuueckorynkuu. I'papux morapupmudeckoin GyHKIMH.

IIpakTuyeckoe 3ansaTue 14. Jlorapudpmuueckue ypaBHeHus. PaBHocuibHbIe

JorapupMUUEcKue ypaBHEHHsI. MeTOIbl penieHus Iorapu(MUIECKUX YpaBHEHUH.

IIpakTnueckoe 3ansaTue 15. Jlorapupmuueckrue HepaBeHCTBA. PaBHOCHITbHBIE

JorapupMHUECKUe HEPaBEHCTBA. METO bl peIIeHNs IOTapu(hMUIECKUX HEPABEHCTB.
1) 20) Tema 5. Tpuronomerpuyeckue GpopmyJibl - 8/1 - Pemenwue

21) |OK 1-5 | Ipakruyeckoe 3ausitue 16. Pagunannas mepa yria. [ToBOPOT TOUKH BOKPYT Havasia IIPAKTUYECKHUX

32) 33) koopanHaT. KoopauHatel Toukn okpykHOCTH. OTpeesieHie cuayca, KOCUHyca 3a1ad.

TaHreHca yria. 3Haky CHHYca, KOCUHYCa U TaHI'€Hca yrila. 3aBUCUMOCTb MEXKILY

CHHYCOM, KOCHHYCOM W TaHT€HCOM OJIHOTO U TOTO XK€ yTJIa.

IIpakTuyeckoe 3ansitue 17. TpuronomeTpruieckue TOKIECTBA.

Crioco6b110Ka3aTeNbCTBa TOXKAECTB. [IpeoOpa3oBaHue TOXKIECTB.
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Buael yue6Ho¥ paGdoThI

@opMBbI TEKYLIEr0
KOHTPOJIsI (HAaNMeH

peHOI::epo o PaGora Bo OBaHHE OLICHOYHOI'O
NpPeaAMETHOI o
pe3yﬂbTaTa/ B3aUMOACUCTBHUH C CaMocTo CpeI[CTBa)
onts npenosaBareyiemM * sATeJbHAsI
. padora,
KOMIIETCHIIMH
q) opM“ponaHm’O HanmenoBanmue pa3jiesioB, TeMm Mo wac
KOTOPBIX Conep:xanue yueOHOT0 MaTepuaJia Jdexuun, | ueckme
cnocodeTByeT yac 3aHATHS/
3JIeMEHT YPOK,
NPOrpamMMbl yac
IIpakTuyeckoe 3ansaTue 18. Cunyc, KocuHyc U TaHTeHC YriioB. @OPMYIIBI CIOKECHUS.
CuHyc, KOCHHYC M TaHT€HC IBOMHOTO yria. @opmyIibl JBOMHOIO yria.
IIpakTnuyeckoe 3ansitue 19. Cunyc, KOCHHYC ¥ TAaHT€HC IOJIOBUHHOT'O YT,
®opmyneimpuBeneHus. CymMmma u pa3HOCTb CHHYCOB. CyMMa M pa3HOCTh KOCHHYCOB.
1) 3) Tema 6. Tpuronomerpuyeckue ypaBHeHHs] 1 HEPABEHCTBA - 8/1 - YcTHBIN onpoc.
6)20) OK 1-5 Ipakruyeckoe 3ausaTue 20. [Ipocreiimme TpuroHOMeTpUIECKUe ypaBHEHUs COS X = Pemrenne
21) 32) a.ApKKoCHHYC uncia. Pemenne ypaBHeHNH BUJA: COSX=a. MIPAKTUYECKUX
33) 3ajad.

IpakTuueckoe 3ansitue 21. [Ipocreiiime TpUroHOMETpUIECKUE YPaBHEHUS SIN X
= a.ApkcuHyc 4ncina. Pemienue ypaBHeHHid Biaa: SinX=a.

IpakTuyeckoe 3ausaTue 22. [Ipocreiimme TpuroHOMETpUIEeCKre ypaBHeHuUs 19 X = a.
ApxkranreHc uncina. Pemenue ypaBHeHni Buja: tgx=a.

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

IMpakTuueckoe 3ansitue 24. Ypasaenue asinx+bcosx=0. YpaBHeHus, pernraemole
Pa3oKEHNEM JIEBOH YaCTH HA MHOKUTEIH.

IIpakTyeckoe 3ansaTHe 25. TPUrOHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM
pelIeHus.

Perienne TpUroHOMEeTpUYECKIX HEPABEHCTB Pa3IMUYHBIMU CIIOCOOAMHU
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Buapl yueoHo¥ padoThl

®DopMBbI TEKYIETO
KOHTPOJIsI (HAaMMeH

Hpeg;];l:}l:oro PaGora Bo OBaHHE OLICHOYHOI'O
pe3yﬂbTaTa/ B3aMMOACHUCTBHUH C CaMocTo cpe}IcTBa)
Kozu)l npemnoaaBarejiemM * ATeJIbHasA
. padora,
KOMIICTCHIIMH
q)opM“pOBaHm’o HaumeHoBaHue pa3iaesioB, TeM Mpaxru uac
KOTOPBIX Conepxxanue yueOHOro MaTepuaJia Jexuun, decKHe
€roco0cTByeT yac 3aHATHSA/
3JIeMEHT YPOK,
nporpamMMbl HEX
1) 4) 5) Tema 7. Tpuronomerpuyeckue QyHKIUH - 4/1 2/31 YeTHblIi onpoc.

20) 22)|OK 1-5 | IpakTuyeckoe 3ausitue 26. O61acTh ONMpeIEICHUs 1 MHOXKECTBO 3HAUCHUIA Pemenne

32) 33) TPUTOHOMETpUUYECKUX (QYHKUIUH. UeTHOCTh, HEYETHOCTD, IEPUOJUUYHOCTh MPAKTUYECKUX
TPUTOHOMETPHYECKHUX (PYHKIUH. 3ajad.
IIpakTuyeckoe 3ausTue 27. CoiicTBa GyHKIMU y=COSX U ee rpaduk. CBoiicTBa
dyHkmu Y=SinX u ee rpadpuk. CoiictBa GyHkuuu y=tgx u ee rpaduk. O6paTHbIe
TPUTOHOMETPUYECKHE (DYHKIIHH.

1) 4) Tema 8. Ilpon3Boanas - 8/0,5 - VCTHBIH ompoc.
22) 24) |OK 1-5 | ITpakTuueckoe 3ansarue 28. IIpoussoanas. [IpousBoaHas cTeneHHON QYHKIMHY. Pemenne
32) 33) [NpaBuna quddepeHrpoBaHms. TpaKTHICCKnX

3a/1a4.
IIpakTnyeckoe 3ansiTue 29. IIponsBoaHbie 3neMeHTapHbIX QyHKIUH. [Ipon3zBoanas
cioxxnout ¢pyakuuu. [Ipon3BoHas BTOpOro mopsijaka u ee
IIpakTnyeckoe 3anaTue 30. ['eoMeTprUeCcKil CMBICIT TPOU3BOIHOM.

1) 4) Tema 9. [IpumeHeHne MPOM3BOIHOI K MCCIeI0BAHUIO (PYHKIHIT - 8/0,5 - Pemenue
22) 0K 1-5 | lIpakruueckoe 3ansitue 31. Bospacranue u yobiBanue GyHKIINH MIPAKTUYECKHUX
24) IIpakTnyeckoe 3auATHE 32. DKCTPEMYMBbl QYHKIIUN 3anad.

32)
IIpakTuyeckoe 3ansitue 33. [IpumeHeHne NpoON3BOIHOM K MOCTPOCHUIO TPAa(hUKOB
33)
GyHKIHH.
IIpakTnyeckoe 3ansaTHe 34. Hanbonpiiee 1 HauMeHblee 3Ha4eHUsT PYHKLIUU
IIpakTu4yeckoe 3ausitue 35. Boiykinocts rpadrka GyHKIIMN, TOUYKH ITeperuoa.
IIpakTuyeckoe 3ansitue 36. [loAroToBKa K KOHTPOJIBHOU padoTe
HUTOI'O 3a 1 cemecTp - 66/8 4/62
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Buapl yueoHo¥ padoThl

®DopMBbI TEKYIETO

KOHTPOJIsI (HAaMMeH

HOMep PaGora Bo OBaHHE OLICHOYHOI'O
NnpeaAMETHOI 0 e
pe3yabrara/ LS U LU Camocro cpeacTBa)
Kot HanmenoBanue paszieios, TeMm npenojasareinem * ATebHAst
KOMIIeTeHImii, Conepxanue yueOHOro MaTepuaJia pabora,
(dopmuporanuio pakTn uac
KOTOPBIX Jlekun, YyecKue
€roco0cTByeT yac 3aHATHSA/
3J1eMeHT YPOK,
NpOrpamMMbl HEX
2 cemecTp
Paszgea 1. Auiredpa u HauyaJia aHaau3a (MPoA0JEKeHHe)
1) 4) Tema 10. [TepBooGpa3Hasi - 10/1 2/12 | YcrHblit ompoc
22) OK1-5 PR Perrenue
IIpakTnueckoe 3ansaTue 1. [leppooOpasnas. [lnomans KpUBOIMHEHHON Tpaneuuu 1
24) IPAKTUYECKUX
32) MHTErpaJl. BeluncieHne nHTerpaios. samaq
33) IIpakTHyeckoe 3ansTHE 2. BrruncieHne HHTErpaioB. Beraucnenue miomanei ¢ '
MOMOUIbIO UHTETPAJIOB.
IIpakTnyeckoe 3ansaTHe 3. [[puMeHeHne TPOU3BOAHOM U MHTETpajia K peleHHIO
MPAKTUYECKUX 3a7a4
1) 25) Tema 11. KommnjiekcHble Yncia )
32) OK1-5 IIpakTuyeckoe 3ansaTue 4. KoMmniaekcHoe YUCIIO, CONPSKEHHbBIE KOMITJIEKCHBIE YHCIIA, YCTHBII 0npoc
33) MOJyJIb U apTyMEHT KOMIUIEKCHOTO YKcia, (hopMa 3amucy KOMIJIEKCHBIX YHCE Pemenne
(reomeTpuyeckasi, TPUrOHOMETpHUECKas U anredpandeckas) a1 212 NPaKTUICCKUX
IIpakTHyeckoe 3auaTHE 5. Apud™MeTHUecKue 1eiCTBUSA ¢ KOMIUIEKCHBIMU YHCIAMU; 3a1a4.
MIPUMEPHI UCIIOJIb30BAHNS KOMIUIEKCHBIX YHCEI
1) 16) OK 1-5 Tema 12. MuoxectBa. I'padbi .
17) 32) ) A 2/12 |YcTHBI onpoc
/1
33) IpakTH4eckoe 3ausiTHe 6. MHOXECTBO, MTOJAMHOKECTBO, ONEPAIlMH HAJl MHOYKECTBAMH. Pemmerye
= PAKTUYECKUX
IIpakTuyeckoe 3ansTue 7. ['pad, cBA3HbIN rpad, nepeBo, LUK, rpad Ha MIOCKOCTH anau.
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Buael yue6Ho¥ paGoThI

®DopMBbI TEKYLIET0
KOHTPOJIsI (HAaNMeH

Homep Pabora Bo OBAHME OLEHOYHOIO
NnpeaAMEeTHOr 0 o
pe3yJbTara/ BIAUMOACHCTBIH € Camocro cpeacrBa)
Kot HaumeHnoBanue pa3aeiios, TeM npenogasarenem * SITeIbHAs
KOMIIeTeHLHii, Conepxxanue yueOHOro MaTepuaJia pabora,
(dopMupoBanu HpakTu HELE
10 KOTOPBIX Jlekuum, YyecKkue
cnocoGeTByeT par sansTHs/
3J1eMeHT YPOK,
MPOrpamMMbI qac
1)8) |OK 1-5 Tema 13. DjieMeHTbI KOMOMHATOPHUKH - 6/1 4/12 | YcTHBIi ompoc
16) IpakTuyeckoe 3ausitue 8. IIpasuio npoussenenus. [lepecranoBku. Pasmemnienus Peuenue
18) . HPAKTHYECKUX
32) IpakTnyeckoe 3ansaTue 9. Coueranus u ux coiicrsa. bunom Hetorona.
3ajau.
33)
7) 16) Tema 14. DemeHTHI TeOpUM BeposiTHOCTel. CTaTHCTHKA - 6/1 2/12 | Pemenue
18) OK 1-5 IIpakTuyeckoe 3ansaTue 10. CoopiTus. KomOuHaius coObITHH. MPAKTUYECKUX
25) [IpotuBononoxuoecoobiTHE. BeposTHOCTH cOObITHS. Cl10KEHNE BEPOSTHOCTEH 3a/1a4.
26?257 IIpakTuyeckoe 3ansaTue 11. HezaBucrumblie coObITHS. Y MHOKEHHUE BEPOSTHOCTEN
) 32) CraTtuctuyeckas BEpOSTHOCTb.
33)
Paznen 2. 'eomerpus
1) |OK1-5 Tema 15. BBenenue B crepeomerpuio. [lapaiieibHOCTh NPSMBIX M MJIOCKOCTEH - 16/1 10/12 | YcTHbIit ompoc
2) 9) IIpakTuyeckoe 3ansaTue 9. [Ipeamer crepeomeTpuu. AKCHOMBI CTEPEOMETPHH. Pemenne
12) Hexkotopsle cnencTBus u3 akCuom NPaKTUYECKUX
14) 3azad.
15) IpaxkTnyeckoe 3ansaTue 10. [TapamrenpHble MpsIMBIE B IPOCTPAHCTBE
28) IIpakTnyeckoe 3ansaTue 11. [TapamienbHOCTb IPSAMOI U MIIOCKOCTH
29)
30) IIpakTnyeckoe 3auaTHe 12. CkpermuBaroniecs npsMble. YTIIbl ¢ COHANPaBIEHHBIMU
32) CTOPOHAMHU. YTOJ MEXAY NPSMBIMHU.
33) IIpakTnyeckoe 3anaTue 13. [NapannensHocts iockoctei. CBoiCTBa MapayienbHbIX
IIJIOCKOCTEM.




22

IIpakTuyeckoe 3ansitue 14. Terpasp.

IIpakTuyeckoe 3ansitue 15. [Tapamtenenumnesn.

IIpakTuyeckoe 3ansaTHe 16. 3a7a4n Ha TOCTPOCHUE CEUYCHUH.

IIpakTyeckoe 3ansaTue 1/. CBolicTBa napauenenumnesa.

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

OK 1-5

Tema 16. IlepnieHAMKYJISIPHOCTH NPSAMBIX U IJIOCKOCTEI

IpakTnyeckoe 3ansaTue 18. [lepnenaukynspHbie MPsSMbIC B IPOCTPAHCTBE.

IIpakTnyeckoe 3ausaTue 19. [Ipu3HaK neprneHAUKYIIPHOCTH MPSIMOIN U TUIOCKOCTH.

IIpakTnyeckoe 3ausaTue 20. Teopema o IpAMOiA, TEPIECHIAUKYISIPHOH K IJIOCKOCTH.

IIpakTuyeckoe 3ansaTHe 21. PaccTosiHUe OT TOYKHU JI0 TUIOCKOCTH. Teopema o Tpex
NePHEHINKYIISPax.

IIpakTHyeckoe 3ansTHE 22. YT0OI MEXY IPSIMOI U INIOCKOCTBIO

IIpakTuyeckoe 3ansTue 23. Perenue 3agau

IIpakTnueckoe 3ansTHe 24. [IByrpaHHbIN yroi

IpakTnyeckoe 3ausaTue 25. [Ipr3HaK NepIEHAUKYIIPHOCTH ABYX IJIOCKOCTEH.

18/0,5

6/12

YcrHbIil onpoc
Pemenue
MPaKTUYECKUX
3azad.

IpakTnyeckoe 3ausaTHe 26. [IpsMOyTronbHBIN Mapasuienenune

IIpakTyeckoe 3anaTHe 27. [IoHATHE MHOTOTpaHHUKA

IIpakTnyeckoe 3ansaTue 28. [Ipusma. [Inomans NOBEpXHOCTH MPU3MBI

IMpakTuyeckoe 3ansaTue 29. [Tupamuga

IMpakTuueckoe 3ansaTue 30. [IpaBunpHas nmupamuaa. Pemenne 3amad.

IIpakTnyeckoe 3anaTHe 31. YceueHnas nupamuaa. [lnomaas mOBEpXHOCTH YCEUEHHOM

InmUupaMuJbl.

IIpakTyeckoe 3ansaTue 32. CuMMeTpus B IpocTpaHcTBe. [loHATHE MpaBUIBLHOTO
MHOI'OI'paHHHKA.
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Buanl yueoHol padoThI

®DopMBbI TEKYLIET0
KOHTPOJIs (HAaNMeH

Hpel)-lll\(/)[rTe]I-l)()ro Pabora Bo OBaHHE OLICHOYHOI'O
B3aUMOJAEHCTBUH C
pesyabTara/ . Camocro cpencTBa)
oo IpenoaaBaTeIeM ATeIbHasK
. padora
KOMIeTeHIui, HanmeHoBaHNe pa3aesaoB, TeM Tpasr wac
¢popmuposanuro C 6 I
g oJep:KaHHue y4eOHOr0 MaTepuasa eKIMH, | 4ecKue
CIoCco0CTBYeT uac 37“”""'
3JIeMEHT YPOK,
qyac
nporpaMmmal
1) OK 1-5 Tema 17. BekTOpbI B IPOCTPAHCTBE - 4/0,5 2/12 | YcrHblid onpoc
2)12) IIpakTuyeckoe 3ausaTue 33. Ilonstue BekTopa B mpocTtpaHcTBe CrokeHUE U Perienue
13) 14) BbIUNTAHUE BEKTOPOB. YMHOXKEHHE BeKTOpa Ha uucio. [loHsATHE KoMIanaHapHBIX MIPaKTUYECKUX
15) 28) BEKTOPOB. PaznoskeHne BeKTopa mo TpeM HEeKOMIUJIAaHAPHBIM BEKTOPAM. 3ajau.
29) 30) IIpakTnyeckoe 3ansatue 34. Ilpocreifmme 3agaynl B KOOpAMHATAX. YTOJI MEXIY
31) 32) BekTopamu. CKallsipHOE MpPOU3BEJCHHE BEKTOPOB. OCHOBHBIC CBOWCTBA CKAJISIPHOTO
33) NPOM3BEACHUS. BrIuncieHne yriaoB MexX 1y IpSMbIMA U TUTIOCKOCTSIMH
1) 2) 3)| OK 1-5 Tema 18. Ilmauuap, KOHYC, 1A - 6/0,5 2/12 | YcTHbI onpoc
p
10) IpakTnyeckoe 3ausaTue 35. [lorsarue nummHapa. [1n0M1a16 TOBEPXHOCTH MIIMHAPA Pemenue
11) IpakTuueckoe 3ansTHe 36. [lousTue koHyca. [110ma1s HOBEPXHOCTH KOHYCA. TpaKTHICCKNX
]ii )) Vcedennslii kKoHyc. I11omans IoBepXHOCTH YCEYEHHOTO KOHYCA. sanad.
15) 28) IIpakTnueckoe 3ansiTue 37. [louste chepsl. YpaBHeHHE chepbl.
29) BianMuoepacmonoxenue chepsl u IIIOCKOCTH.
30) 32) IIpakTuueckoe 3ansatue 38. [lonarue mapa. [Tnomans chepsl u mapa. Perenne 3amad.
33)
1)12) Tema 19. O0bEMBI TET - 6/0,5 2/19 | Pemienue
14) 0K 1-5 IIpakTnyeckoe 3ansaTHe 39. O6beM npsmoit mpu3Mel. OOBEM HAKITOHHON MPU3MBI. TpaKTIHICCKHX
15) 28) 3amad.
29) 30) IIpakTuueckoe 3ansatue 40. O6veM munuHapa. OOBEM MHPAMUIBI
31) 32
)32) IIpakTuyeckoe 3ansatue 41. O6vem konyca. O0beM miapa.
IIpakTnyeckoe 3ansaTHe 42. O6bEM LIAPOBOTO CETMEHTA, IIAPOBOTO CIIOS M IAPOBOTO
cekropa. [Liomanb cdepsl.
HUTOI'O 3a 2 cemecTp 80/8 34/115
BCET'O - 146/16 38/177

* [Ipumeuanue: -/ - COOTBETCTBEHHO I OYHOM / 3a09HOM hopM 00yUCHHS




4. CUACTEMA OIIEHKHU PE3YJIbTATOB OCBOEHHUA YYEBHOI'O
INPEIMETA

OcBoenne yqe6Horo mpeaMeETa COIMPOBOXKIAACTCA TCKYIIUM KOHTPOJIEM YCII€EBACMOCTHU U

IPOMEXYTOYHON aTTecTanueld 00yJaromuxcs.

®opMbl M KPUTEPHH TEKYLIEr0 KOHTPOJIS YCIIeBAeMOCTH
(TexHoJIOrMYecKkas kapTa A ctryreaToB OUHOU ®OPMbI OBYUEHMUSA)

@DopMbI TEKYIIET0 KOHTPOJISI KonunuectBo KonunuectBo Makc. BO3M.
KOHTPOJIBHBIX | 0ayuioB 3a 1 KOHTp. | KOJI-BO OayioB
TOYEK TOYKY
1 cemecTp
Pemenue 3amay Ha TPaKTUYECKUX 36 1 36
3aHSTHSX, OTYET
Jlomaiiaue WHIUBHUAYaTbHBIC 3a0aHUS 3 13 39
YcTHBIN ompoc 5 3 15
TecTupoBanue 2 5 10
Hroro no 100 6an10B
TUCHUTINHE
2 cemecTp
Pemenue 3a1a4 Ha MPaKTHUECKUX 42 1 42
3aHATHUAX
JlomaniHue WHAWBHIYAIbHbIC 33 JaHHS 3 10 30
YcTHBIN onpoc 6 3 18
TectupoBanue 2 5 10
HTroro no 100 6an10B
AUCHHIIAHE

@®opMBbI M KPUTEPHH TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH
(TexHoJIorMYeckas kapTa s cryaieHToB SAOYHOU ®OPMbI OBYUEHU )

@DopMBbI TEKYLIET0 KOHTPOJISA KonunuecTtBo KonuuectBo Makc. BO3M.
KOHTPOJIbHBIX | 0aioB 3a 1 KOHTp. | KOJ-BO OayioB
TOYEK TOUKY
1 cemecTp
Pemenue 3a1a4 Ha MPaKTUYECKUX 36 1 36
3aHSTHSX, OTYET
JlomaniHne WHIMBUAYalbHBIE 3aJaHUS 3 13 39
YCTHBIN 0ompoc 5 3 15
TectupoBanue 2 5 10
Hroro no 100 6an10B
TUCIUTINHE
2 cemecTp
Pemenue 3a1a4 Ha MPaKTHUECKUX 42 1 42
3aHSITHSIX
JloManiHue WHIUBUAYATbHBIC 33 aHHs 3 10 30
YcTHbIM onpoc 6 3 18
TectupoBanne 2 5 10
Hroro no 100 6asa10B

JUCHUILINHE
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pe3yJabTaToB 00y4YeHHsI

dopma YcioBus Ixajabl OlleHKH YPOBHS .
IIIkana oleHKH YPOBHS OCBOCHUS Y4eOHOM
NpOBeJeHUs! J0IyCKAa c¢(hopMHPOBAHHOCTH T I
NPOMEKYTOYH pe3yJabTaTOB 00yYeHHs P
ol aTTecTalluU YpoBHeBas mkana 100 100 5-6apHas mKana, Hemudhepe
OLICHKU OanpHast GanpHast nud bepeHIpoBaHHAs HIMPOBaHHA
KOMIETEHIHH mKkama, % | mkana, % OlIeHKa/0aJu1 sI OLICHKA
KonTponbHast JIOTIOPOTOBBII HiKe 61 | Huke 61 | «HEyIOBIETBOPUTEILHOY /2 HE
pabora (o 33UTEHO
pe3ynbraTaM
HaKOIIUTCJIIBHOI'O
peiiTuHra unu B
opme TIOPOTOBBII 61-85,9 61-69,9 «yIlOBJICTBOPHUTEIILHOY / 3 3a4TEHO
KOMIIBIOTEPHOT'O HOHyC KaroTCs
TECTUPOBAHM) BCE CTYJICHTbI
Y 70-85,9 «xopormioy / 4 3a4TCHO
Dx3ameH (1o
pesynbraTaM
HaKOIIUTCJIIBHOI'O
peiiTuHra KM B MOBBIIICHHBIH 86-100 86-100 «OTIHYHOY / 5 3a4TEHO
dbopme
KOMIIBIOTEPHOT'O
TECTUPOBAHHS)




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 IMPOMEXYTOUHOMH
aTTeCcTalluu.

KonrtakTHas paboTra MOKeT ObITh ayAMTOPHOW, BHEAYIAUTOPHOM, a TakKe IPOBOJUTHCSA B
ANEKTPOHHOU HWH(POPMAIMOHHO-00pa3oBarenpHOl cpene yHuBepcurera (manee - DUOC).B ciygae
IIPOBE/ICHUS YacTU KOHTAKTHOH paboTel nmo aucuuiuinHe B OMIOC (B COOTBETCTBUM C PACHUCAHUEM
y4eOHBIX 3aHATHI), TPYAOEMKOCTh KOHTaKTHOU padoTta B DMIOC sKBHBaJIeHTHA ayIUTOPHOM padoTe.

[IpenoaBanve AUCUUIUIMHBI BEJETCA C MPUMEHEHUEM CIEAYIOLUIMX BHJOB 00pa30BaTEIbHbBIX
TEXHOJIOTHIA:

-0aJIIIbHO-PEHTUHIOBasl TEXHOJIOT S OLICHUBAHMS,

- DJICKTPOHHOE OOyUYCHHE;

- pa300p KOHKPETHBIX CUTYAIUH.

Jis oleHKHW 3HAHWW, yMEHUWH, HAaBBIKOB M YPOBHA C(HOPMHUPOBAHHOCTH KOMIICTEHIIMU IIO
JTUCLUUIUIMHE TNpPUMEHseTcs OalsIbHO-PEeUTHUHIOBass CUCTEMa KOHTPOJS M OLIEHKH YCIIEBaeMOCTH
CTYIEHTOB. B OCHOBY OalsIbHO-pEHTHMHIOBOM CHUCTEMBI IOJIOKEHBI HMPHUHLIMUIIBI, B COOTBETCTBHU C
KOTOpbIMH ()OPMUpPOBaHHE PpEHTHHIA CTyIEHTa OCYILECTBISETCS B XOJl€ TEKYLIEro KOHTPOJIS
ycrieBaeMocTd. MakcumalibHOE KoJmaecTBo OaymioB B cemectpe — 100.

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

Pesynbrar 00y4deHusi cuuTaercs C(POPMHPOBAHHBLIM (NOBBILICHHBI YPOBEHB), €CIH
TEOPETUYECKOE COJEp’KaHUE Kypca OCBOEHO IOJHOCTBIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
HCYUEpIIbIBAIOIE, IOCIEA0BATEIbHO, YETKO U JIOTHUECKHM CTPOMHO H3/araeT y4eOHBIH Marepual,
cBOOOZIHO cCHpaBisieTcss C 3ajadyaMu, BONPOCAMM U JPYTMMM BHJAaMHU 3aJaHUil, TpeOyrommx
IIPUMEHEHHsI 3HAHUM, UCIOJB3YET B OTBETE JONOJIHUTEIBHBIM MaTepual; BCe INPEAYCMOTPEHHBIE
paboueil y4eOHOM mporpamMmol 3aJaHus BBIIOJHEHbl B COOTBETCTBHUM C YCTaHOBJIEHHBIMU
TpeOOBaHUSAMH, CTYIEHT CIOCOOEH AaHaJW3UpOBaTh TOJYYEHHBbIE PE3YNbTaThl; MPOSBISET
CaMOCTOSITEJIbHOCTh MPU BBIOJHEHUH 33JaHHM, KaueCTBO MX BBIIOJHEHHUS OLIEHEHO YMCIOM OasioB
or 86 1o 100, 4TO COOTBETCTBYET MOBBIIIEHHOMY YPOBHIO C(HOPMHUPOBAHHOCTH pE3YyIbTAaTOB
oOy4eHwus.

Pesyibrar o00y4deHust cumrTaercsi CcGOPMHMPOBAHHBIM (IOPOrOBBLIH YPOBEHb), €CIH
TEOPETUYECKOE COJEp’KaHHUE Kypca OCBOCHO IOJHOCTHIO; IMPH YCTHBIX COOECEIOBAHUAX CTYACHT
MOCJIeI0BaTeNbHO, YETKO M JIOTMUECKH CTPOMHO u3Jaraer y4eOHBIH MaTepuall; CIpaBiseTcs C
3aladyaMM, BOMNpPOCAMM W JPYrUMH BHJIaMU 3aJaHuif, TpeOyrollux NpUMEHEHUs 3HaHHi; Bce
NpeIyCMOTpEeHHbIE pabouell yueOHOM mporpamMMoil 3afaHus BBIIOJHEHBI B COOTBETCTBUU C
YCTaHOBJIEHHBIMU TpPEeOOBaHUSIMH, CTYIEHT CHOCOOEH aHaJIM3UpOBaTh IOJyUYEHHBIE PE3YJIbTaThl;
IIPOSABIIIET CaMOCTOSITENIBHOCTh IPU BBINOJHEHUM 3aJaHUN, KadyeCTBO WX BBINOJIHEHHUS OLIEHEHO
gucioM 6amioB oT 61 1o 85,9, 4yTO COOTBETCTBYET MOPOTOBOMY YpPOBHIO CHOPMHUPOBAHHOCTU
pe3yabTaToOB 00ydeHUs.

PesyabTaT 00yueHusi cumrTaercsi Hec)OPMHMPOBAHHBIM, €CJIM CTYIEHT NPU BBINOJHEHUH
3aJJaHUil He JEMOHCTPUPYET 3HAHUI yuyeOHOro Marepuana, JOIMYCKaeT 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 0auioB HUXke 61, 4TO COOTBETCTBYET AOIOPOrOBOMY YPOBHIO.



27

5.2. MeTtoanyeckue yKa3aHusl M0 CAMOCTOATEIbHOM padoTe 00yUyauuxcsi

CamocrostenbHas paboTa obOecnedynBaeT MOATOTOBKY OOydYarollerocss 3ao4Hoil ¢GopMbl
Oo0y4eHHs K ayAUTOPHBIM 3aHATHSAM M MEPONPHUATHAM TEKYIEro KOHTPOJS M IMPOMEXKYTOYHOMH
aTTeCTalluy MO U3y4aeMOW IUCHMILIMHE. Pe3ynpTaThl 3TOM MOATOTOBKU MPOSIBIAIOTCS B AaKTUBHOCTH
00y4Jaromerocsi Ha 3aHSATHAX M B Ka4eCTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUM U APYrux (Gpopm
TEKYILLEro KOHTPOJIS.

[Ipy BBIMIOJIHEHUW 3aJaHWKA ISl CAMOCTOSTEIBHOM pabOThI PEKOMEHIyeTCs MpopaboTKa
MaTepHalIoB JIEKIIMHA 10 KaXKA0H MPOHAEHHON TeMe, a TaKkKe U3yuyeHHe PEKOMEHIyeMOH JINTepaTyphl,
npenacraBieHHOM B Paznene 6.

B mnpouecce camocTosATeNbHOM pPabOThl NPU H3YYEHUM JUCLUIUIMHBI CTYAEHTBI MOTYT
HCIIOJIB30BATh B CICHUAIM3UPOBAHHLIX aAYIUTOPUAX IJIA CaMOCTOSITEILHOM pa6OTBI KOMIIBIOTECPHI,
obecrneynBamIeMy JOCTYI K IPOrpaMMHOMY OO€CHEYEHHUI0, HEOOXOAMMOMY JUIsl H3y4YeHUs
AUCHUIUIMHEBI, @ TAKXKE JOCTYIl YCpPC3 I/IH(i)OpMaL[I/IOHHO-TCHGKOMMYHI/IK&I_II/IOHHyIO CCThb ((I/IHTepHeT» K
JIEKTPOHHON HH(pOpMaMOHHO-00pazoBatenbHol cpene yHuBepcurera (QUOC) M 351eKTpOHHOM
oubmmoreuynoit cucreme (OBC), rme B AIEKTPOHHOM BHJE pacloiararoTcs y4deOHble M y4eOHO-
METOAMYECKHE MaTepualibl, KOTOPbIE MOTYT OBITh MCIIOJIb30BaHbI JJISI CAMOCTOSITEIbHOM paboThl IpU
HU3YUCHUUN JUCHUIIINHBI.

Jns  oOyuaromuxcss 1o 3a04Hoil ¢opme OOyuyeHMsl caMOCTOsITeNIbHas paboTa sBiseTCA
OCHOBHBIM BHJIOM Y4€OHOI J1€ATENbHOCTH.
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6. VUYEBHO-METOJIWYECKOE W WH®OPMALMOHHOE OBECIIEYEHUE
TACIATLITAHBI

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

1. MaTtematuka: anreOpa M Hayajla MaTeMaTHYECKOTO aHajm3a, reoMerpus. AnreOpa W Havaima
Marematnueckoro aHamm3a. 10-11 xmaccel. ba3oBelii u yriryOsieHHBIH ypoBeHb : ydeOHmk / 1. A.
Amumos, 0. M. Komsrun, M. B. TkaueBa [u ap.]. - 10-e usn., crep. - Jokyment read. - Mocksa :
[Ipoceemenue, 2022. - 464 c. - [Ipui. - URL: https://znanium.com/catalog/document?id=421767 (nata
obpamenusi: 14.09.2023). - Pexxum nocryma: mo moamucke. - ISBN 978-5-09-099445-3. - Tekcr :
JJIEKTPOHHBIN.

2. apeirun, U. ®@. I'eomerpus. 10-11 kimaccel. ba3oBslii ypoBens : yueOHuk / M. @. lapeirus. - 8-
us3n., crep. - Jokyment read. - MockBa : IlpocBemenue, 2022. - 240 c. - Ilpmn. - URL:
https://znanium.com/catalog/document?id=421784 (nara obpamenus: 14.09.2023). - Pexxum gocrymna:
no oxnucke. - ISBN 978-5-09-099457-6. - TekcT : 3IeKTPOHHBIN.

JlonoTHUTeILHAS JTUTEpaTypa:

3. bpoxckuit, 5. C. TekcToBble 3aauu : TOCOOME IS IOTL. OOYYEHHUS] MAaTeMaTHKE 00yUYarOIIUXCsl
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
MOANMUCKE. - TeKCT : JIIEKTPOHHBIN.

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

5. HanasH, A. A. Matemaruka : y4e6. ans cpen. npod. odpazoBanus / A. A. lanasH. - 3-e uzf.,
uctp. u jom. - Jlokyment read. - Mocksa : UH®OPA-M, 2023. - 544 c. : un. - (IIpodeccuonanbuoe
obpaszoBanue). - [Ipun. - URL: https://znanium.ru/read?id=418454 (nara obpamenwus: 27.12.2023). -
Pexxum noctyna: aist aBTopus. monb3oBareneid. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBIHA.

6. HanmasH, A. A. COopHHK 3a7ad MO MaTeMaTuke : yded. mocodue Ui CTYyAEHTOB cpell. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e uzn. - lokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonansHoe oOpazoBanue). - URL: https://znanium.com/read?1d=398658 (mara
obpamenus: 20.07.2022). - Pexxum goctyma: s aBTopu3. mosb3osareneit. - ISBN 978-5-91134-803-
8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TekcT : 2IEKTPOHHBIH.

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

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

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

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

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

S. OnekTpoHHass OubnuoreyHas cuctema I[loBOMKCKOro TrocynapCTBEHHOIO

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

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

7. OnekTpoHHO-Onbnroreunass cucrema Jlanp : cair / OOO "ObC JIAHB".

Mocksa, 2011 - . - URL: https://e.lanbook.com/ (nata oopamenust 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 BA3bl, HEOEXOJIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO YYEBHOMY IIPE/JIMETY

CneuvanbHble TOMEUICHUS MPEACTaBIAOT CO0OM ydeOHble ayJuUTOpUU [Jsl MPOBEACHUS
3aHATUN BCEX BUJOB, MIPEIyCMOTPEHHBIX 00pa3oBaTeNbHON MPOrpaMMOi, B TOM YHCII€ TPYIIOBBIX U
WHIUBUAYAIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJS M IPOMEXKYTOUHOM aTTecTalluM, a TakKke
MOMEIIEHUsI JJIsl  CaMOCTOATENbHOM  paldoThl, MacTepckue U JabopaTOpHM, OCHAIllEHHbIE
o0Opy/lOBaHUEM, TEXHUYECKUMHU CpeICTBAaMH OOyueHuss W MaTepuajaMH, YYUTHIBAIOIIUMU
TpeOOBaHUS MEKTyHAPOIHBIX CTAHIAPTOB.

IIpakTuyeckue 3anaTHsA. [ npoBeNeHUS NPAKTUYECKUX 3aHATUN HCHOJB3YyeTcsl ydeOHas
ayTUTOPHS, YKOMIUIEKTOBAHHBIM MEOENbI0 U TEXHUYECKHUMH CPEJICTBAMU OOYUYEHHS, CITYKAIIUMU TS
npeAcTaBieHus: y4eOHoUW wuHpopManuu (NMEPeHOCHONH Ha0Op JIEMOHCTPAIIMOHHOTO OOOPYIOBaHUS
(mpoekTop, 3KpaH, /HOYTOYK).

IIpome:xxyTounast arrecraums. /J[ng mnpoBeneHus NPOMEKYTOYHOM arTeCTallUd IO
JUCLUIUIMHE HCIOJIb3YIOTCS KOMIIBIOTEPHBIE KJIACChl, OCHAILEHHBIE KOMIIBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO TIOJKIIOYEHHs] K ceTu MHTepHeT u obecrneyeHueM JocTyna B 3IIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYI0  CpeAy  yHHUBEpPCUTeTa  W/MIM  y4yeOHble  ayJIUTOPHH,
YKOMIUIEKTOBaHHbIE MEOENbIO U TEXHUUECKUMHU CPECTBAMU O0yUEeHUSI.

CamocrositeibHasi padora. IloMemeHuss Uit CaMOCTOATENBbHOM pabOThl  OCHAIICHBI
KOMITBIOTEPHONM TEXHHUKOM C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceTu «MHTepHeT» W A0CTymoMm K
JIEKTPOHHON  MH(OpPMAIIMOHHO-00pa3oBaTeNbHONM  cpene  yHHMBepcurera. Jlns — opraHuszanuu
CaMOCTOATEIbHON PabOThl 00yUYaIOIIHUXCS UCTIOTB3YIOTCS:

- KOMIIBIOTEpPHBIE KIIaCChl YHUBEPCUTETA;
- OumbOmmoreka (Memuasai), UMEIOMas MecTa Jisl O0ydJaroIuXcs, OCHAIICHHBICE KOMITBIOTEpaAMH C
JOCTYNOM K 0a3aM JaHHBIX U ceTH MHTepHeT.

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 00Ol TOYKHM, B KOTOPOH UMeEETCs JOCTYH K HWHGPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH "MHTepHeT", Kak Ha TEpPUTOPUN YHUBEPCUTETA, TaK U BHE €€.



30

8. OCOBEHHOCTHU  OPTAHM3AIIMU OBYYEHUA JIA  JIUI] C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 310POBbA U UHBAJIMOB

IIpu nHeoOxomumocTu pabouasi mporpaMma MOXKET OBITh aJanTHUpOBaHA JUIsl OOeCTeYeHUs
00pa30BaTeNpHOro Mpollecca MHBAIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS, B TOM
qucie Ui AUCTAaHIMOHHOTO oOyueHws. J{ist aToro Tpedyercs 3asBICHHE CTyIEHTa (€ro 3aKOHHOTO
MPEACTABUTENS) U 3aKIIFOUCHUE TICUXO0JIOr0-MeIuKo-Tieaarorunyeckoit komuccuu (ITMIIK).

K npeaMerHbIM pe3ysibTaTaM OCBOEHUS IUCLUILIMHBI TOIOJHUTEIBHO OTHOCATCS:

1) nuist crienbiX, cIabOBUASAIIMX 00YJarOITUXCS:

- ¢(OpMHUPOBAHHOCTH HABBIKOB MHCbMa Ha OpailyieBCKO Me4aTHON MallluHKE;

2) i TIIyXUX, cIab0CbIIIANUX, MO3AHOOTIOXIIUX 00yYatOIINXCs:

- c()OPMHPOBAHHOCTh M PAa3BUTHE OCHOBHBIX BUIOB PEUYEBOH JEATEIBHOCTH OOyYaromuxcs -
CIIyXO3pUTENIbHOTO BOCHPUATUS (C HCIOJIB30BAaHUEM CIYXOBBIX ammapaToB U (WIKM) KOXJIEapHBIX
UMILUIAHTOB), TOBOPEHMSI, YTEHMUSI, IUCHMa;

3) it 00yYaOIIUXCS C PACCTPOUCTBAMHU ayTUCTUIECKOTO CIIEKTPA:

-OBJIAJICHHNE OCHOBHBIMH CTHJIMCTHYECKHMMH pECypcaMy JIEKCUKH M (Hpa3eosoruu s3bika,
OCHOBHBIMH HOPMaMH JIUTEPATypHOTO S3bIKa, HOPMaMH PEYEeBOr0 STUKETA; MPUOOPETEHUE OMbITa HX
HCIIOJIb30BAaHUS B PEUEBOI U albTEPHATUBHOM KOMMYHUKATHBHOM IMPAKTHKE MPH CO3JaHUU YCTHBIX,
MMMCbMEHHBIX, ATbTEPHATUBHBIX BBHICKA3BIBAHUH; CTPEMIIEHHE K BOZMOKHOCTH BBIPAa3UTh COOCTBEHHbBIC
MBICJIU ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MTO3ULUIO.

B citydae HE0OX0IUMOCTH, 00y4YarOIIUMCS M3 YUCIIA JIMI] C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU
310poBbsl (IO 3asBJIEHUIO OOy4arolmerocs) a il WHBAJIUIOB TaKXe B COOTBETCTBUU C
WH/IMBUyAILHOM MPOrpaMMOl peaOMINTAIMU HHBAJIK/IA, MOTYT TPEJIaraThCs CISAYIOIINE BAPUAHTHI
BOCTIPUATHS Y4eOHOH HH(POPMAIIUH C YI€TOM WX MHIUBHIYaJIbHBIX ICUXOPU3NIECKUX OCOOCHHOCTEH,
B TOM YHCJIC C IPUMEHEHUEM AJIEKTPOHHOTO O0YUYSHHSI U IUCTAHIIMOHHBIX TEXHOJIOTHIA:

- JUIS JIML ¢ HapyIICHWSIMH 3pPCHUS: B TNeUaTHOH (opme yBenmyeHHbIM mpudToM; B dopme
3JIEKTPOHHOTO JIOKYMEHTa; B (hopMe aynuodaiina (mepeBoa yueOHbIX MaTepHalioB B ayauodopmar); B
neyatHol @opme Ha s3bike bpaiing; WHAMBHIyadbHBIE KOHCYJBTAllMM C IMPUBICYEHHUEM
TU(IOCYpIOTIEPEBOAUNKA; MHIUBUAYaIbHBIE 331aHUSI M KOHCYJIbTAIUH.

- JUIA JIMIl C HapYUIEHUSIMHM CiIyXa: B IedaTHoil ¢opme; B ¢popMe 3JIEKTPOHHOIO JIOKYMEHTA;
BUJEOMATEepHaabl €  CyOTUTpaMH;  WHAMBHUIYalbHblE  KOHCYJAbTallUM C  TNPHUBJICYCHUEM
CypIOIIEpEBOIUNKA; UHANBUYaIbHBIE 3a1aHUS U KOHCYJIBTALUU.

- IS JUIl C HapYyLIEHUsIMU ONOPHO-ABUraTeIbHOIO almnapara: B MeyaTHOi ¢opme; B dopme
AJIEKTPOHHOTO IOKYMEHTa; B (popMme aynuodaiina; MHIUBUIYAIbHBIC 3a/IaHUs M KOHCYJIbTAIUH.
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9. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

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

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

11
7x—-15 4Xx+3’

1.Haiinute kKopeHb ypaBHEHUS

2. Haiimure xopeHb ypaBHeHMs ~—72+17 X =X . Eciu ypaBHeHue uMeeT Goiee OJHOIO KOpHS,

YKaXUTC MEHBIITNHN U3 HUX.

3

b
) , €CIIH p(b)=(b+6]-(3b+%jnpnb¢0.

p(
o(5)

4. HaiiguTe 3HaU€HNUE BBIPAXKECHUS T
5

3.Haiinure

m
5.HaiinuTe 3HaUYeHHE BBIpAKEHUS ———~= pu M =125
2l - Um

22,5 . 35,5

6.HaiinuTe 3HaUCHNE BBIpA)KEHUS E

7.Pemure anrebpandeckue ypaBHeHus 1 - 3.

1.X70 o34
X—6
5 6-x2—6-x_4-x2+8-x_2-x2—6-x

Xx—-1 X+ 2 X—3
3. M-X—lz . 8X_l6.x_2 =0
X—-4 X—=2

A(SX—E%i%gij(x+7)(4x—8)=0

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

1
2x2_ 1
_ 1
X—4 w2 _2

5
1. Haiinure 3HaueHNE BHIDAKEHUS  a) (3 22.2 )6 ; 0) ynpux=9.

2. Pemure ypaBHeHUS

1
2) (v -1)7=2; 6) Vx+12=x; B) V3=x-V1-3x=x+5:1) X’ +x+2Vx*+Xx=0.
X+ Y+ Xy =7;

X-y=4.

3. Pemute cucreMy ypaBHEHHA {
4. Onpenenure 3HAYEHUs A , 1 KOTOPBIX HpH X = 1 BBINOJIHAETCSA HEPABEHCTBO yJa— X = X

Tunossle 3axa4n no temaMm «Crenenu pyHkuus», «/Jlorapupmudeckas GyHkuus»

|. Beraucinre 3navenus peipaskeHuii 1- 13.

. (9-1:5“-1+1«5”4)2 (4-3247.3%).57 g0 s g0
1. 24°.62 o (47 +4m?) 3 (10-27°) 4 4-2°4+4.27_g. 28
1
3n+2_2.3n _36n+1 )i(_yi + Xzzx
5. 376 6 Y AXE X o X=0iy=49

log, 2+%Iog1 8—Iogl4ﬁ
3 3 3

3

2
log, 27 —21 log, =+7"%* 3
. 09, 09,3+ 993+ 9 Iog%«/§+logﬁ«/§1

8. 0.

Tunossle 3ana4u no teMaMm «Iloka3zarejbHbIe ypaBHeHus» M «Jlorapudpmuyeckue ypapHeHHsD)
| . Pemre nmpocreiinme nokasarenbHble U orapudmuueckue ypasaenus 1 — 10.
1

, 5 y 1
1.2*:8.2.3“3:9.3.3)““:5. 4,10 =05 2"=

=

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

N | =

Il. Pemmmre mokasarenpHbie U norapupmudeckue ypapaenus 11 —20.

X ~x%-5x
11. [%] .2¢ =% 12. (71)2 . 13.49%2=7 14, log 5 (X* +35x)=4
15, IOg%(XZ + X) —4 16. 16Iog16(4x2—12x+9) _ 3Iog3(x2+2x+1).

Tunosslie 3agauu no reme «IIpeodpazoBaHue TPUrOHOMETPHYECKUX BbIPAKEHH D)
|. Boruncmure 1 -10.

1. cosa, ecnu tga=—1% npu 450° < @ < 540°.
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2. Cosa;tga;ctge, ecrm Sina@=-0,6 npu cosa>0.
: 24 . 0
3. sina; cosa; tga , ecnmu ctga=—7 npu 630° <@ <720°.

4.4sin810° + 3cos720° —3sin630° +5¢c0s900°.

5.Sin(a+,8),eCJlu sina=g;cosﬂ=—%,npu§<a<ﬂ;ﬂ<ﬂ<37ﬂ.

6. Cos(a+ﬂ) u Cos(a—ﬂ),ec.lm sina=%;cosﬂ=§,npu%<a<ﬂ;37”<ﬂ<275.

Cos 2 ] 3 3z ) a
1. eciu sing=——,—<a<2zn. &8sina,ecrutg| — |=2.
cosa 5° 2 2
5| cos 5—3—” _sin”
9 3-(c0520"—sin20°) 10 2 14 14
J2-sin25° cosZ . sin "

YerHbiii onpoc o TeMe «TpuronoMerpuveckue ypaBHeHUsD»
1.KakoBa obsacTe onpeneneHus apkcunyca (apkkocunyca)?
2.KakoBa 065acTh 3Ha4eHHI apKKOCUHYCa (apKKOTaHTeHca)?

3.5IBnsieTcs M apKTaHTeHC (ApKCHHYC) BO3pacTaroliei uinu yobiBaromieit GyHKImen?

4. Pemmte ypasuenue arcsin X =0 [arccos X= O] .

T
5.Pemure ypaBHeHHe arccos X =7 |:arc tgx= —Z} .

T . V4
6.Pemure ypaBHeHue arctgx = ~3 {arcsm X = —g} .

7.Yemy pasenarcsin0[arccos z]?

1
8.Uemy paBeH arccos (— E] [arc tg (—1)] ?
Pemmre ypaBuenus 1 — 13.

1.cos2x-1=0.2.2sin3x=-1.3. ctg(%—ij = \/§ 4, cos[gzﬂ+23)(}:; .

5. Cos(ﬂ—56—xj = —g 6.2sin? x—7sin(%—x)—5 =0.7. COS(27Z—2x)+3sin(7r—x)=2 .

8.ZSin(3ﬂ—x)—3sin(%—x]=0. 0. Sin2(%—xj—cos(%—xjcosxz&

) 3
10.45|n2x—2sin(7ﬂ—x)sinx=3 11.2sin* x—4sinx-cosx+1=0.
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12.3sin? x— 23 - sin x-cos x +¢0s2 x =0 13. 2sin® X—7 Sin X -C0S X + 14 c0s? X = 2

Tunosbie 3agaun mo teMam «IlpouzBoanas», «IIpumeHeHue NPOU3BOIHOM K HCCIET0BAHNIO
byHxkumin»

. 1
1. MarepuanbHas TOUKa JBUKETCS MPSMOJIMHENHHO 10 3aKOHY x(t) = §t3 —3t? +2t, e
X —paccTosiHhE OT TOYKHU OTCUETa B METpax, t — BpeMs B CEKyHIaX, U3MEPEHHOE C Havyajia JBUKCHUSI.
Haiigure ee ckopocts B (M/C) B MOMEHT BpeMeHU t =6 C.

2 Ipsamas y = —4X — 11, sBisieTcst KacaTenbHol K Tpaduky QyHkimn Y = X° 47 X° +7 X —6 . Haitaure

abciuccy TOYKM KacaHUsl.

n [ 1] 3. Ha pucynke wuzo0Opaxen rpaduk QyHKIUU
YANIGRIE)
1/ NLA y= f(X), OINpENEIEHHOW Ha HHTEpBaJe (—2;12).
=20 /lo] 1 12 X| Haiinute cyMMy TOuYeK OJKCTpeMyMa  (YHKLUUHU
NN
/ y=1(x).

4. Haiinute HauMeHbIIee 3HaueHne QYHKIHN Y = X° — 27 X Ha OTpe3Ke [0 ; 4] .

x?+1

X

5. Haiigute Touky MUHUMYMa QYHKIUH Yy = —

6. Haiiqute HanMeHbIee 3HaYeHUe QYHKIUU Y = (X + 3)2 ( X+ 5) —1na orpeske [—4 ; —1] :

7. Haiinute HauOosnpiiee 3HaueHne PyHkiuu Yy = 12C0s X + 63 -x—2\3-7+6 Ha OTpe3Ke [O ; %} .

. S
8. HaiimuTe HanMeHbIIee 3Ha4eHne PyHKIUN Y =5sin X + ﬁ X + 6 Ha OTpe3Ke [— Y ;0} .
/4

9. Haitaure Touky MUHMMYMa GyHKIHH Y =~/ X° —6X+11.
10. Haiigute nau6onsmee 3naucHue Gpynaxuun | (X) =C0S2X—COS X .

TecToBble 3a1anus no Teme «[Ipon3BoaHas U nHTErpa»
1.3anonHuTE IPOMYCKH B ONPE/IEICHUN
[Tpon3BoHOM (HYHKIIMK Ha3bIBACTCS OTHOLLIEHUS GYHKINH K

apryMeHTa, npu K HYJIIO.

2. TlpowmsBoanas GyHKIMKA SINX WMEET BHUI:
1) sinx; 2) —sinx; 3) —COSX; 4)COS X .

3. CocraBuTh ypaBHEHHE KacaTeIbHOU K KPHBOU Y =

> B TOUKE X, =2.
+ X

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x

4. BribepuTe omnpenereHue HeonpeeIeHHOTO HHTEerpaa:
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1) [ f(X)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)[ f(x)dx=F(x)+C

2
5.Haiitu unTErpan Isinz X cos XdX .
0

1)% 2) 0 3)%

T
6.Borunicnute uHTErpan I cos x dx .

-

Ilpakmuueckan padoma «Boluucnenue npou300HbIX)»

' x—25+gx14 H L
2sin®45x
X
3 | 2x°-63x 13 | cos?3x
4 1 7x+240x 4 1 (4+x" )(4-x°+6x)
> 1—3X4 15 1 (4-x)X6-x
X
6 16
%+5x4 7Xx+46
T 2x® + x¥x 17 Ix
5—x°
8 | cos8x 18 x4+ 2
Jax -2
9 (7 +4X)3 19 e3—9x—12x3
10 20 5In4(x—2x5)
V13x° +3

[pakTnyeckue 3anauu no reme «IlIpumMeHenne NPoU3BOAHOM K HCCIeI0BAHUIO PyHKIMIT»
1. TTonb3yschk onpeaeneHueM HailquTe Mpou3BoaHyo Gynkuun Y = f (X) B TOUYKE X!
f(X)=x+1, x,=-2
2. llpopudpepennupyiite pynxmuo | (X) = (X + 2)- sinx.

. x}—-2x*-5
3. HaiimuTe mpoMexxyTKu HenpephIBHOCTH QyHKIN  f (x) ==
-X

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

5. Hanmmute ypaBHeHne KacatenbHoU K rpaguky pynkiun Y = f (X) B TOYKE (Xo ; f (X0 ))
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f(X)=sinx;x,=7.

6. Haiigure ckopocTh U yCKOpeHHe TOYKH B MOMeHT t, =4, eciu X(t) =t°=2t*+45.
7. Uccnenyiite Ha Bo3pacTanue U yobiBanue Gpynkuuto f (X) = x> —4x.

8. Uccrenyiite Ha MaKCUMYM ¥ MUHUMYM QyHKiuo f (X) =x*-3x°.

9. Uccrenyiite ¢ NOMOIIBIO TIpou3BoaHON pynkmuio | (X) =-3x"-x*-9x.

10. Haiimure nanGonpliee ¥ HauMeHblee 3nauenne Gpynkuun | (X) =3x%-2x3.

Ycrubiii onpoc no teme: «IlepooOpa3Hasi U MHTerpan
Bxoonasa uacme. Tabnuia UHTETPAJIOB.
1. Chopmynupyiite onpenenenre nepBooOpasHoil.
2. ChopmynupyiiTe TMpHU3HAK MOCTOSHCTBA (DYHKIMHM Ha 3agaHHOM npomexyTtke. ChopmymupyiTe
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOM.
3. ChopmynupyiitTe npaBuiia HaX0KACHUS IEPBOOOPA3HBIX.
4. Kakyroo ¢urypy Ha3pIBalOT KpPHBOJMHEHHOW Tpameuueit? 3anumunte (HopMyiay JUIsl BBIUYUCIECHUS
IIJIOIIAIM KPUBOJIMHEHHOMN TPaIleluH.

5. O0BsicHHTE, 4TO Takoe uHTerpal. 3anummure Gopmyiry Herotona-Jleiibnuma.

Tunosslie 3axaun no pazgeny «llepBoodpa3nas m nHTErpam»

1. JTloxaxwure, uto Qpynkuus Yy = f (X) SIBJISIETCS IepBO0OpasHoit mst pyrkiuu Y = F (X) ;VXeR
f(x)=sin2x+3; F(x)=-0,5c0s2x+3.
2. Ins pynkuun Y = f (X) Haiiaure epBoodpasuyio Y = F (X) , IPUHUMAIONTYIO 33JJaHHOE 3HAYEHUE

23

B JIaHHOH TOUYKE f(x):x———z; F(3)=5.
X

3. Haitmure o6mmii Buj nepsoodpasnoi ais pyakuun | (X) =X-—10cos2X.

4. Haiiute miomaas KpUBONMHEHHOI Tpanem i, orpaHudeHHON mHisaMH Y = X ;Y =0; X=—2.
3
dx
5. Beruucaute uaTerpai: I —_—.
%(x+10)
Tunoseie 3axanns no remMe «KommiekcHbie ynciiay

1. Haiinure cymMMy, pa3HOCTb, IPOU3BEACHNUE U YaCTHOE KOMIUIEKCHBIX uncen:z, = —2 + 3i,z, = 3 —
4i.

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

a) (3+40)(6 —50) 6) “av3i 12 " 1+2i
3. Pemute ypaBHenue:iz = 2 — 3i.
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4. PemnTe KBapaTHOE ypaBHEHUE:!
a)z>—2z+5=0
0)z2+5z+9=0
B)z2—(3—4i)z—1-5i=0.
Tunossle 3apanus no reme «MHuoxkecrsa. I'pagbi»
1.  Omnpenenuth B SBHOM BUJE (TMEPEUUCICHUEM BCEX AJIEMEHTOB) OyieaH P(A) — MHOXKECTBO BCEX
ITOJIMHOYKECTB COCTOSIIMX U3 3JICMEHTOB AaHHOro MHOKecTBa A : A= {-1; 0; 1; 4}.
2. Jlns muoxecrs U={-10,-9,-8,-7,-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10},
A={5,6,7,9}, B={-5,0,6,9,10} 3amosHuTh TaOIMIIy:

C=AUB|[D=ANB[FFAB [G=B\A [y_aA |y=B | Z=AAB

MHOKECTBO

MOIIHOCTD

MHOXCCTBaA

3. Jloka3zaTh paBEHCTBO MHOXKECTB C ITOMOIIIO ArarpamMm Ditnepa — BenHa:
A\(BUC)=(A\B) n(A\C).
4.  Jlano: A={a,h,g}, B={1,2,4,8}. Haiitu:
» Jlekaproso npoussenenne A X B, 3anas ero nepeunciennem nap u rpagom
» Jlekaproso npousBenenne B X A, 3a1aB ero nepeuncienuem nap u Tabnuneit
» JlexaproBo mpomssencane B X B, 3amaB ero mepeuncnenmem map M Ha KOOpAMHATHOM

IIIIOCKOCTH

TunoBble 3a1aHus MO TeMaM «JieMeHTbl KOMOMHATOPUKN», «JIeMeHThI TEOPUH
BeposTHOCTel. CTaTuCcTHKA)

Komounamopuxa. Tema: Pewenue 3a0au na nepedbop eapuanmoe.
Kapmouku - 3a0anusn
1. CkonbKO CyIIECTBYET PA3JMYHBIX YETBIPEX3HAUYHBIX YHCEN, B 3alUCH KOTOPBIX HCIOIB3YIOTCS
TOJILKO YETHBIE LIU(PBHI.
2. Ilpu BcTpede KaxIplii U3 Jpy3eil moxkan apyroMy pyky. CKOJBKO pyKOMOKaTHi ObLIO CHENaHo,
€CJIH JIpy3ei ObLII0 YeTBepo?
3. Ucnoms3ys mudpsr 0;2;4;6, cocraspTe BCce BO3MOXKHBIE TPEX3HAYHEIE YHCIA, B KOTOPHIX IHPPHI
HE MOBTOPSIFOTCA.
4. CKOJBKO CYIIECTBYET PAa3IMYHBIX YETHIPEX3HAYHBIX YHCEN, B 3alMCH KOTOPBIX HCIOIB3YIOTCS BCE

uudpsbl, pa3INYHbL.
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5. Ilpu BcTpeue Kaxawlii U3 Jpy3eil moxkan apyromy pyky. CKOJBKO PYKOMOXKATHA OBLIO CleJaHo,
eclu Apy3ei ObUTo TSATEpo?

6. IlepeunciuTh Bce TpeX3HA4YHbIE YMCNA, B 3aMUCH KOTOpBIX mcroibsytorcs mudpsr 0;1;2, mpu
YCIIOBUH, YTO NU(DPHI B YUCIIAX MOTYT IIOBTOPSITHCSL.

Kapmouku — 3a0anusn

1. Cobpanne n3 80 dyenmoBek BHIOMpAET MPEACTABUTENS, CEKPETaps U 3—X WICHOB PEAaKIIMOHHON
KOMHCCHU: CKOJIBKUMH CITIOCOOaMHU MOXKHO 3TO CAeaTh?

2. B copeBHoBanuu y4acTByrOT 12 komaHn. CKOJBKO CYIIECTBYET BapHaHTOB pacIpeleIeHUs
npu3oBbIX (1, 2, 3) mect?

3. CkoybKHMH crioco0amu 6 4eJIOBEK MOTYT CeCTh Ha6 CTyIbeB?

4. CKOJBKMMH CHOcO0aMH MOMKHO CJiejlaTh TPEXIBETHBIA (uiar ¢ TOPU3OHTAIBHBIMHU I0OJIOCAMHU
OJTMHAKOBOH IMIUPUHBI, €CIIH UMEETCSI MaTePHsl IECTU Pa3JIUYHBIX [IBETOB?

5. Ha nocke 3amucanpl / CyHIECTBUTENBHBIX, S TIaroioB u 2 mpujaraTedbHbIX. JJIs pemioskeHus
HY)KHO BBIOpATh 10 OJHOMY CJIOBY KaXKJOW M3 ITUX YacTel peur. CKOJIBKUMH CIIOCOOaMH 3TO MOXKHO
caenarh?

6. 13 Tpex WHKEHEPOB U JIEBATH KOHOMHUCTOB JIOJDKHA OBITH COCTaBJIEHA KOMHUCCHUS M3 / YEJIOBEK.
CKONBKAMH CIOCOOAMH MOXET OBITh COCTaBIIEHA KOMHCCHSI, €ClIM B HEE IOJDKCH BXOJHUTH OJUH

WHXXEHED.
7. CKOJBKMMH CITIOCOOAMH MOYKHO BBIOpaTh D OTKPHITOK M3 11 OTKPBITOK?

8. B xop3une jexaT 8 Oenbix mapoB 1 6 uyepHbIX. CKOJBKUMH CIIOCO0aMH MOYKHO JOCTAaTh M3 3TON

KOp3WHBI 2 OeNbIX mapau 2 4YepHbIX?

9. B maxmMaTHOM Kpykke 3aHuMarorcsi 16 denoBek. CKOMBKUMH CIIOCOOAMH TPEHEP MOXKET BHIOPATh

13 HUX JUIS IPEACTOSIIEro TypHUpa KOMaHay U3 4 yenoBek?

10. IepeunciuTh Bce TPEX3HAUHBIE YHCIA, B 3aMUCH KOTOphIX ucnonbsytores mudpsr 0;1;2 . Iudppsr

MOTYT IIOBTOPATHCA.

11. CxonbKO CyHIECTBYET pAa3JIMYHBIX YETHIPEX3HAUHBIX YHCEN, B 3alHCH KOTOPBIX BCE LHUQPPHI

Pa3JINIHBI.

Tunossble 3agauu o reMam «BBenenune B crepeomerpuio. IlapajienbHOCT NPSAMBIX M
I10CKOCTEe», «IleprneHAuKyIapHOCTb NPAMBIX H IIOCKOCTEH
1.CkonpKo TpaHell MpOXOIUT Yepe3: a) OJHY; 0) BE€; B) TPHU; T') YETHIPE
TOYKH, B3SIThbIE MPOU3BOJILHO Ha KyOe? CKOJBKO IJIOCKOCTENH MOKHO MPOBECTU UYepe3 Te ke TOUKU?

Onpenenutes JIM NP 3TOM MOJ0KEHNE TNIOCKOCTH 0JIHO3HAYHO? CrienaiiTe pucyHOK.
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2.JlaHbI TOUKA 1 Mapa nepecekarmuxcs NpsMbIx. CKOJIBKO Pa3IMYHBIX MIOCKOCTEH OHH ONPEICIISIIOT?
Cnenaiite pUCyHOK.

3. JlaHbl Tpu mpsMBbIE, HE JEXKallue B OJHOW IUIOCKOCTH M HUMEIoImue o0uryro Touky. CKOJIBKO
Pa3IMYHBIX [JIOCKOCTEH OHU ONPEAETSIOT?

4.Touku A;B;C nexar B kaxnoii u3 IByX pasauuHbIX MIOCKOCTeH. JIOKaKUTE, 9TO STH TOUKH JIEXKAT
Ha oJHOM npsiMoid. CrenaiTe pucyHoK.

S5IIpsmeie & u b mepecekarorcs B Touke M. Jlokakure, 9To j1r00ast mpsiMasi, epecekaromas a u
b, u He npoxomsias yepe3 Touky M , JEKHUT C HUMH B OJHOM IIIIOCKOCTH.

6.3 dYerhlpex MaHHBIX TOYEK OJIHA HE JICKUT B IUIOCKOCTH, OMPEACISIEMON TpeMs APYTHUMHU.
JIOKaXXuTe, 4TO 3THM CBOMCTBOM 00JIaIaf0T BCE JJAHHBIC TOYKH.

7. Touku M;N;P;K pacnonoxens nmo oamy cropony or mnockoctu tpanenuun ABCD.
[apannensusie otpesku AM ;BN ;CP; DK pasnsl cootBercTBenHO 3 em; 4 em; 5 em; 6 em . Kakoso
B3auMHOe pacnosnoxenue npsmeix MN u PK ?

8. Ilpssimasi MN mapamnensHa nguaronanu AC mpsmoyronsruka ABCD. Haiigure xocuHyc yria
mexay npsasmoit MN u nuaronansto BD, eciu AB=5cu; BC=8cm.

9. Croporst OM;ON yrma MON ' coorsercraento napamensust mpsiviv AB U CD . Onpenenute
yron mexxay AB uCD, eciu Benmmuuna yrna MON pasna 106°.

10. [HokaxuTe, 4TO mpsiMas, NapajulelibHas KaKAOH M3 JBYX IIepeceKarolIuXxcsi IUIOCKOCTEH,
napauieibHa U JIMHUH UX TTePEeCCUCHHUS.

11.B npaBuibHO#t Tpeyronbroii mupamuae SABC meauanst ocHoBanus ABC mepecekaroTcst B TOUKe
O . ITnomane tpeyronpuuka ABC paBHa 2 ; 00bem nupamubl paBeHn 6 . Haiinurte muHy oTpeska

OS.

12.Haiinute kBagpat paccTosHus Mexay BepimnHamMu C u A mpsIMOYrolbHOTO MapasuieNenuena,
aist kotoporo AB=5; AD=4; AA =3.
13.Haiinute paccrosaue Mexay Bepmmaamu Au C, MHOrOTpaHHUKA,

M300paKeHHOTO Ha PUCYHKE.

14 HaiiguTe Tutomaas MOBEPXHOCTH MHOTOTPAaHHUKA,

1300pa’keHHOT0 Ha PUCYHKE

15.Eciu kaxxmoe pedpo kyda yBeIU4HTh Ha 1, TO €ro IIomiaab MOBEPXHOCTH

yBenmmuuTcs Ha 94 . Haiimure peOpo kyoa.
16.HaiimuTe 1miomaas OOKOBOW TIOBEPXHOCTH TMPABWJIBHON IMECTUYTOJBHOW TPH3MBI, CTOpOHA

OCHOBaHHUs KOTOPOii paBHa 5, a Beicota — 10 .



40

17.HaiiguTe miomaas MOBEPXHOCTH MPABHUIBHON YETHIPEXYTOIBHON MTUPaMHUAbl CTOPOHBI OCHOBAHUS,
KOTOPOH paBHbI 6 U BbICOTA paBHA 4 .
18.CtopoHBI OCHOBaHUS MPABWIIBHOW MIECTUYTONbHON mupamusl paBHbl 10, OokoBBIe peOpa paBHBI

19- Haiiaute nmnomans O0KOBOM NOBEPXHOCTU 3TOM MUPAMHUIBL.
20.B xyoe ABCDA, B,C, D, naiinure kocunyc yria mexnay miockoctssmu BAC, u BAD, .
21.B npsmoyronsHom napamutenenunene ABCDA, B,C, D, uzsects! pebpa:

AB=6; AD=8;CC, =16. Haiinure yron mexxay miockoctsimu ABC u A DB.

TunoBble 321244 IJ15 CAMOCTOSITEIbLHOM paﬁ()TbI Imo TeMeE «BeKTopLI B IIPOCTPAHCTBE»

Bapuanr 1 Bapuanr 2
1. Han napamnenenunen ABCDA;B1C1Ds. 1. ABCDA;B;C1D; — mapamenenuries.
VKa)uTe BEKTOP C HAYaJIOM M KOHIIOM B N300pasure Ha PUCYHKE BEKTOPBI, pABHbIE:
BEPIIUHAX HapajlUIesIeuIe/1a, PaBHbIi: 1) BIC+AB+BB, +BA ; 2) DC-BB, .
1) AB +BC+DD +CD;  2) AB-CC;. 2. B rerpasape DABC touka N — cepenuna pedpa

2. DABC — tetpasap. Touka M — cepenuna pedpa AB, Touka P — cepenuna otpe3ka DN.

BC, Touka N — cepennna otpeska DM. Bripasure BeKTOp CP uepe3 BEKTOPHI CA=a,
BhIpasute BeKTOp AN 4epe3 BeKTOphl AB=a, CB=b, CD=d.
AC=b, AD=c. 3. Memuansl rpanu DBC terpasnpa DABC
3. Memunanst ABDC niepecekarorcst B ToUke P, nepecekarTcs B Touke O, Touka E— cepeiuHa
touka K — cepenuna orpeska AP (Touka 4 He otpeska AO. PaznoxxuTte BekTop DR 110
nexuT B rockoctu BDC). Pasiokure BEKTOp BEKTOpaM AB=b, AC=c, AD=d .
BK 110 BEKTOpaM AB=a, AC=b, AD=c. 4. Jlau napannenenunen ABCDA;B;C1D;. Touka
4. B mapamnenenumneae ABCDA;B:C1D; M nexwur M nexur na AB, npuuem AM : MB =5:2,a
na BB;, npuuem BM : MB; = 3 : 4, a P nexur K e AD,, HpI/I‘leM AK : KD; = 3 : 5. Paznoxure
na B1Dq, npnqu B.P: PD1 =2 : 1. Paznoxure BEKTOP MK TI0 BEKTOpam BA, BB, U BC.

BCKTOD MP 10 BEKTOpaM BA BC H BB]_
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Bapuant 3 Bapuanr 4

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

. Touxa S — cepeauna pedpa AC TeTpasapa 1) BC+CiDy + AA+DB;  2) AD-AC.
DABC, Touka N — cepenuna otpeska DS. 2. Han tetpasap DABC. Touka P — cepenuna
Beipazure BEKTOp BN uepe3 BEKTOpPHI BA=a, pedpa AB, Touka R — cepenuna orpeska CP.
BC=c, BD=d. BhIpasute BeKTOp DR 4epe3 BEKTOphl DA=a,

. B tpeyronsauke KLM Touka C — nepecevyeHue DB=b, DC=c.
menuas, T — cepenuna orpeska NC (N He 3. DABC — rerpasnp. Menuans rpanu DAB
nexut B wiockoctn KLM). Paznoxure MT 1o nepecekarotcs B Touke N, Touka O — cepenuna
BEKTOpaM NK =a, NL=b, NM =c. orpeska CN. Pasnoxure BEKTOp BO 110

. B mapamnenenunene ABCDA;B1C1D; Touka N BEKTOpaM CA=a, CB=b, CD=d.
nemut CCq tak, uto CN :NC;=1:3,aTouka |4. ABCDA;B;C1D; — mapamienenunen. Touka E
H nemut A1C1 Tak, uro A1H : HCy = nexut Ha peope DC tak, yto DE:EC=1:4,a
=5: 2. Pa3oxuTe BEKTOP NH II0 BEKTOPaM F € CBy, mpuuem CF : FB; =
CB, CD H CC,. = 2 : 3. Pa3noxure BEKTOp EF 1O BEKTOpPaM

DA, DC U DD .
Bapuant 5 Bapuanr 6

. ABCDA;B;C1D; — mapamienenumer. 1. Jlan nmapamrenermmmnen ABCDA;B;C1D;.
W300pa3ute Ha pUCYHKE BEKTOPbI, paBHbIE: YKaxuTe BEKTOP C HA4YaJIOM U KOHIIOM B
1) DD, +BC+AB, +CD ; 2) AB-CC; . BEPILMHAX TapajljIeIenuIIeIa, PABHbIM:

. Ha cepenune pe6pa BC terpasapa DABC 1) BiA+AB+BB +BC;  2) DC-BB,.
JeKUT TouKa T, a Ha cepenuHe oTpeska DT — | 2. DABC — terpasap. Ha cepenune pedpa AB
Touka H. Beipazute BekTop AH 4epe3 BEKTOPbI nexut Touka K, Touka M — cepennna oTpeska
AB=a, AC=b, AD=c¢. DK. Beipa3ute BEKTOp CM 4epe3 BEKTOPBI

. R — Touka nepecedyenust MeuaH TpeyrojbHUKa CA=a, CB=b, CD=d.
SPQ' M — ceperHa OTpe3Ka FR (TOLIKa F e 3. B TETpa’aApe ABCD menunaHbl rpaHid DBC
nexut B iockoctu SPQ). Pasnoxkure BekTop nepeceKaroTest B Touke E, Ha cepenuHe orpeska
SM 10 BeKTOpaM FS$—-a, FP=b, FO=c. AE nexwur Touka N. Paznoxure BeKTop DN 110

. Touka K nexut Ha pebpe BBy BEKTOpaM AB=a, AC=c, AD=d.
napaenenunena ABCDA;B;C,D; Tak, uro 4. Touka S nexut Ha pedpe BA, a Touka P nexxut
BK :KB;=3:4,aN e D;B;, npuuem Ha quaronanu AD; mapamienenumnena
D;N : NB; = 1: 2. Pa3noxuTe BEKTOp KN IO ABCDA:B,C,D1, BS:SA=2:5, AP : PD; =
BEKTOpaM B_A, BC U @1’_ = 3: 5. Paznoxxure BEKTOp SP 1O BEKTOpaM BA

BC BB
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Bapuant 7 BapuanTt 8
1. N3zobpazure napamienenunen ABCDA;B;C1D;. | 1. Jan mapamnenenunenq ABCDA;B;C1D;.
[TocTpoiiTe HAa pUCYHKE BEKTOPHI, paBHbIE: VYkaxuTre BEKTOP ¢ HA4aJIOM U KOHIIOM B
1) CD+B,C,+DD,+AB;  2) BD,-BC; . BEPIIMHAX MapaLIesIeluIea, PABHBIIA:
2. B tetpasape DABC na cepenune pebpa AC 1) AA+CiD +BC+DB;;  2) AD-AC.
JIeXKUT Touka T, a Ha cepeanHe oTtpeska DT — 2. Touka N — cepenuna orpeska CK,
Touka K. Paznoxure BekTOop BK MO BEKTOpaM coepunsromero sepmuny C rerpasapa DABC
BA=a, BC=¢, BD=d. ¢ Toukoi K — cepenunoii pedpa AB. Paznoxure

3. Jlan AAMD, ero MenuaHbI IIEPECEKAOTCS B BEKTOp DN II0 BEKTOpaM DA=a, DB=b, DC=c

touke O, P — cepenuna orpeska SO (Touka S
He JIeKHT B wiockoctd AMD). Bripasute DP 3. Touka R — nepeceuenne menuan rpanu DAB

4epe3 BEKTOPBI SA—a, SM =b, SD=¢. terpadapa DABC, Touka P — cepennna oTpeska
4. ABCDA;B,C1D; — mapamnenenunen. Ha C1A; CEQ ];)’HBE,BH‘TG BCKTOp BP 1€pe3 BEKTOPBI

nexut Touka N, mpuuem CiN : NA; =2 :5,aHa CA=a, CB=b, CD=d.

C,C — M, npuuem C1M : MC = 4. B napamnenenunene ABCDA;B;C1D; Touka T

=3 : 1. Pa3noxuTe BEKTOp MN 110 BEKTOPaM nexut Ha B1C Tak, yto B, T : TC =3 : 2, Touka

CB, CC, u CD. O nemur CD rak, uto CO : OD =

=4 : 1. Pa3ioxuTe BEKTOp OT IO BEKTOPaM
DA, DD, u DC.

Tunosble 3axa4yu no Temam «Luaunap, konyc, map», «O0bEMBbI TE».
1.Bsicota KoHyca paBHa 6 , a quameTp ocHoBaHus — 16 . HaiiuTte oOpasyrornyio KoHyca.
2. [Tnomaas OOKOBO# MOBEPXHOCTH MMWIIMHIPA paBHa 217, a nnamerp ocHoBaHus paBeH 7 . Haiigure
BBICOTY IIMJIMHIIPA.

3. Okoino KoHyca onucaHa cdepa (cdepa coaepKUT OKPYKHOCTb OCHOBAHHUS KOHYCA U €r0 BEPLIUHY).

entp cdepsl HaxXOAUTCS B IIEHTPE OCHOBaHUS KoHyca. OOpa3yromias KoHyca paBHA 7«/5 . Haiimure
panuyc cdepsl.

4. ap Bnucan B mwiuHAp. [lnomans noBepxHocTy mapa pasHa 111. Halinute niomanb mosiHoM
MOBEPXHOCTHU LIWJIMHIPA.

5. Cocyn, uMerommii (opMy INpaBHIBHOH TpeyrompHoi mpm3mel, Hamamu 2 300 cm®Bomsl u
NOTPY3WIH B BOAY JeTanb. [Ipu 5TOM ypoBeHb BOJBI MOTHSIICS C OTMETKHA 25 CM JI0 OTMETKU 27 CM.
Haiinure 06bem fetanu. OTBET BHIPA3UTE B M .

6. IIpaBuiibHas YeThIpeXyrojipHas MpHU3Ma OMMCaHa OKOJIO LWJIMHAPA, PAJUyC OCHOBAHHS M BBICOTA
KoToporo paBHbl 1. Haiigure miomaas 60KOBOM MOBEPXHOCTH MPU3MBI.

7. OcHOBaHHEM NPSIMON TPEYroJbHOW MPU3MBI CIYKUT MPSIMOYTOJIbHBIA TPEYrOJbHUK C KaTeTaMu

6 u 8, boxoBoe pedpo paBHO 5 . Haitjure 00BeM MPU3MEL.
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8. Haiimure BbICOTY IPaBUIILHON TPEYTrOIBHOW MUPaMHUJIbI, CTOPOHA OCHOBAHUS KOTOPOW paBHA 2, a

o0beM paBeH \/5 :

9.Konyc Bnmcan B map. Pagnyc ocHOBaHMsI KOHyca paBeH paauycy mmapa. O0beM KoHyca paBeH 6 .
Haiigure o6beM mrapa.

10. B xy0 ¢ pebpom 3 Brmcan map. Haiigure o0beM 3TOro miapa, JeJIeHHbIA Ha 7T .

TunoBble 321244 10 pasgeiny «reOMeTpI/Iﬂ»

1. Ha nmiockoct @ nanbl nBe Toukn AU B. CrmenaTe MOJEnb IJIOCKOCTH @& W JIBYX IIOCKOCTEH
L Uy, npoxoramux depe3 Touku AU B. M300pasure naMHUIO nepeceueHHs] IIIOCKOCTEH MexXIy

co0oii. Pa3nuynsb! 1 5TH TUHUU?

2. TlokazaTh Ha KapKacHOW MOJENHM NPAaBWIBHOM YETHIPEXYroJbHONW NUpaMUIbl M Kyba mapsl
CKPELIMBAIOIIUXCS MPSIMBIX, apaJlJIeNbHbIX MPSAMBIX, EepeceKaromuxcs npsambix. Crenare 4epTéx u
Ioka3aTb oOLIMe TOYKM peéOep M Kaxyluecs TOYKU IepecedeHus. YOeauThCs, 4YTO IpHU
COOTBETCTBYIOILIEM IIOBOPOTE MOJIEIH CKPELIUBAIOLINECS MPSAMBIE HE IEPECEKAIOTCA.

3. B3aTh 9KpaH M KapKacHbIE MOJENM Pa3IWYHBIX TeN: KyOa, mupamuasl U T.1. OcBemas Moaenu
napajiesIbHbIMU JIydaMy M TIOMeIlasi epes] 3KpaHoM, MOJIy4YuTh UX TeHeBoe u3o0paxeHnue. OTBETUTh
Ha BOIIPOCHIL:

1. Kax n300paxxaroTcst BEpIIMHBI TeJ?

2. Kakoe Oyner nzo0paxenue péoep 3Tux Ten?

3. YTo MOXHO cKa3aTh 00 N300pakeHUH MapajlieNbHbIX peédep Kyda?

4. Kak Ha/J0 pacrnoloXUTh MO OTHOLIEHHIO Jyded KyO, yTOoOBbl OH M300pa3uiIcs Ha 3KpaHe B BHJE
KBajpara’?

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

5. Cnenatb MoJIeNb K TEOpEME O TPEX MepIeHANKYIsIpax.

6. CnenaTb MOJieNb IBYIPAHHOIO YIJIa M €r0 JIMHEHHOro yria.

7. Jlana mopmenb npsiMmod mpusmbl. CaenaTh COOTBETCTBYIOUIME W3MEPEHUS M HAaWTH YOl MEXay
JMaroHaJIbio MPU3MBbI U IIOCKOCTHIO OCHOBAHUS.

8. Jlana Moieh paBUILHOM nupamuabl. HaliTi (caiemath COOTBETCTBYIOIIHE U3MEPEHUS ):

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

2. IByrpaHHbIN yroj NpyU OCHOBAaHUU;

3. IBYTpaHHBIN yroJ Ipu OOKOBOM peodpe.

9. CnenaTh U3 MPOBOJIOKK KOHTYPHI INIOCKHUX GHUTYyp, 4acTb AB mokpacuTh KpacHO# Kpackoii. Pabora
COCTOUT B CJIEIYIOLIEM: YKPEIUISIOT OCh B LEHTPOOSKHOW MalllMHE M MPUBOAAT €€ B JBUXKEHUE,
TOT/Ia CTAHOBUTCS BUAHO, YTO YacTb AB 00pa3yeT moBepXHOCTh BpaIleHusl.

10. Cnenath MoieT KOMOMHAIIMN TEN: [MIMHAPA U TTPU3MBI.
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BapuanT npogeccHoHAJIBLHO-OPHEHTHPOBAHHOTO MPAKTHYECKOTO 3aJaHUS.

PaccuuTats 11eHy npeObIBaHUs B OTEJIE B 3aBUCHMOCTH OT HOMEpa.

Pacuer nens! Typa o 30J10TOMY KOJIbILY.

Kanbxynsuus.

[TpumeHeHne CKUI0K B chepe Typru3Ma U TOCTEIIPUUMCTBA JIJISl TPYIIIOBBIX KIIMEHTOB.

NS

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

®opma IpoBeJeHHs] TPOMEXKYTOYHOW aTTeCTallM MO JUCIHILIMHE: KOHTposibHasg padora (1
ceMecTp), sk3aMeH (2 cemectp). Bua mpoMexyTOUHOM aTTECTallMU - MO HAKOMUTEIbHOMY PEUTHHTY
WM TECTUPOBAHUE.

YcTHO-TuCbMeHHas (opMa 1O 3K3aMEHAIIMOHHBIM OMJIeTaM IPEAIoaracTcsi, Kak IpaBHIIO,
JUIS ClJa4d aKaJeMUYeCKON 3aJ0IKEHHOCTH.

KoHTpoIb 1 OIleHKa Pe3yIbTaTOB OCBOSHUS JUCITUIUIMHEI B YaCTH C(HOPMUPOBAHHOCTH OOIIHIX
kommeteHiui 1 ux yacteit (OK 1, OK 2, OK 03, OK 04, OK 05) ocymiecTBisieTcs IperoaaBareieM B
X0JI€ TEKYILEro KOHTPOJS YCIeBaeMOCTH (B Mpolecce MPOBEACHUS MPAKTUUECKUX 3aHATUl). B xone
MPOBEJICHUSI MPOMEXKYTOUHOM aTTeCTallMi OCYIIECTBISETCS KOHTPOIb W OIICHKa pPe3yibTaToB
OCBOEHUS TPO(HECCUOHATLHBIX KOMIICTCHIIUN U MIX YacTeH.

IIpumepHbBIi BApMAHT KOHTPOJIbHOI padoTsl (1 cemecTp)

KonTponbHas paboTta mpoBOAUTCS [UIsl 3aKpeIJICHUS! MOJIYYEHHbIX 3HAHWM W HamlpaBieHa Ha
pacuipeHue, yriayOlieHMe W CHUCTEMAaTH3alMI0 3HAaHWM, MosydyeHHbIX npu uzydeHun OVYILO7
«MATEMATUKA» o6yuatomumucs no cneruaibHocT 43.02.16 «Typusm U roCTEIPUUMCTBOY» ISt
IIPOMEXYTOYHOM aTTeCTaliu.

CopnepxaHue KOHTPOJBHOM pabOThl COOTBETCTBYET TpeOOBaHMUSIM paboyeil mnporpammsl
yueOHoro npeamera u TpedoBaHusM, n310xeHHBIM B I'OC CIIO no cnenuanbHOCTH.

[lenb KOHTPOJBHON pabOThl COCTOUT B YCTAHOBJIEHUU YPOBHS MOATOTOBKH CTyJIEHTa K
BBINOJIHEHUIO TPO(PECCUOHATBHBIX 33/1a4 U COOTBETCTBUS ero nojaroroku tpedoBanusmM ®I'OC CI1IO
o crienuainbHocTu 43.02.16 «Typu3M u rocTenpuuMcTBO».

KontponbHas paboTa cOCTOMT U3 OTBETOB Ha BOIPOCHI OTKPBITOTO THUMA MO TeMaM y4eOHOTro
npenMera.

Tema 1. [leiicrBuTebHble unciaa 1) 2) 6) 19) 20) 23) 32) 33) OK 1 - OK 5
IIK 1.4. OcymecTBaSTh pacdeTsl ¢ NOTPEOUTENSAMH 32 MPEI0CTABJICHHBIE YCIYTH

1. 3anumuTe popmyny 6ECKOHEUHO yObIBaIOIEH TeOMETPUUYECKON MPOrpeccuu U GopMyiIy CyMMbI
0eCcKOHEUHO-yOBIBAIOIIEH reOMETPUUECKOI porpeccun

2. Boruucaute. 149 - 189

3.Haiinure KOpeHb YpaBHEHUSI = 1
' petb Yp 7x—15 4x+3
J10 -}/16

4. HaiiguTe 3HaY€HUE BBIPAKEHUS —%

Tema 2. Crenennan pynkuus 1) 2)3)5)20) 21) 22) 32) 33) OK 1- OK 5
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7 2
1.IlpeacraBpTe B BUJIC CTEIICHU BhIpakeHHE 6 2 ;63

2. Pemute ypaBHeHHe +/3+ X —1=X

3. Haiiaute KopeHb ypaBHEHHS \—72+ 17 X = X
Tema 3. [lokazareiabHas pynkmus (1)2)3)5)19)21) 22) 32) 33) OK 1 - OK 5

1. Ykaxute MHOKECTBO BCEX PELICHUI HEPAaBEHCTBA (gjl X < 122—75
2. Pemnte ypaBuenue 3% —24-3-81=0
Tema 4. Jlorapudmuueckas ¢pynkmus (1)2)3)5)20)21)22)32)33) OK 1 - OK 5
1. Haitaure o6macts onpenenenus pynkuun f (X) =log, (X2 —5X)
2. Pemme ypasnenue logg (x—3)=3
Tema 5. Tpuronomerpuueckue gopmyasni (1)20)21)32)33) OK1-OK S

21 21m 341 16T
1. OHpe,I[eJ'II/ITe KOOpAWHATBI TOUCK: ? TT T

2. HaﬁHHTC BCC TOYKH Ha CHHHHHHOﬁ OKPYKHOCTH, YAOBJICTBOPAIOIIHNEC YCIIOBULO!:
X>0.5
Y>0.5

3. Haiinure tg o, ecm sinozzi Hu z<0¢<7z.
J17 2

Tema 6. Tpuronomerpuyeckue ypaBHeHusi 1 HepaBeHncrna (1)3) 6) 20)21)32)33) OK 1 - OK 5

1. Pemnre ypasrerue sin?(X)+ sin(x)-2=0
2. Pemre HepaBeHCTBO SiN(X)-c0s(X)<0

Tema 7. Tpuronomerpuyeckue pyuxkuuu (1) 4) 5) 20) 22) 32) 33) OK 1- OK 5
1. TToctpotite rpaduk GyHKIHHA yz23in(x+%)+1
Tema 8. Ilpoussoanas (1) 4) 22) 24) 32) 33) OK 1- OK 5
1. Haiigure npousBoaHyto ¢pyHkuuu f(x) = 3x% - 6x

2. Haitzure nipomsBozayro ¢ynximn f(X) = (3 — 4x)°

Tema 9. [IpumMeHeHUe MPOU3BOIHOI K McCIeT0BAHUIO PYyHKIMI
(1) 4) 22) 24) 32) 33) OK1-OK 5
1. Haiiaure ko3¢ punmeHT HaKIoHa KacaTenbHOU K TpaguKy GyHKIHMU Y =SiN X + COS X B TOUKE

T
X="
2

IlepeyeHb BONPOCOB M 3a]aHMi /151 HOATOTOBKHU K DJK3aMeEHY:
Pa3znen 1. Anreopa u Hauajia aHa/Iu3a
Tema 1. [leficrBuTebHbie unciaa 1) 2) 6) 19) 20) 23) 32) 33) OK 1- OK 5



10.

11.
12.
13.

14.
15.

16.

17.

18.

19.
20.
21.
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beckoneuHo yObIBaromiasi reomeTpudeckas mporpeccusi. Dopmysa cyMMEI
OECKOHEYHO-YOBIBAIOIICH T€OMETPUYECKON MPOrpecCun

Apudmerndeckuii KOpeHb HaTypadbHOU cTeneHn. CBoiCTBa apu(hMETHUECKOTO
KOpHs HaTypaJIbHOM CTEIICHHU.
IIK 1.4
[Tpuems! pacyera neHs! TypoB. Kanbkymsinus.
Tema 2. Crenennas ¢pynxuus 1)2)3)5)20) 21) 22) 32) 33) OK 1 - OK 5

CreneHb ¢ palnrOHAJIBHBIM IIOKa3aTCICM. CBoiicTBa CTENCHH C panroOHaJIbHbIM
IIOKa3aTCICM.

CrerneHnp ¢ IeHCTBUTEIBHBIM MMOoKa3areieM. CBOWCTBA CTENEHU C NEHCTBUTEIbHBIM
IOKAa3aTeJIeEM.

Crenenb ¢ palldOHATBHBIM U JIEHCTBUTEILHBIM MTOKA3aTEIIEM.
Crenennas ¢yHkIMs, ee cBoiicTBa. ['paduk crenenHoi GpyHKINM.
PaBHOCUIIbHBIE YpaBHEHHS U HEPABEHCTBA

Tema 3. Iloka3arensnas pynkmms (1)2)3)5)19)21) 22) 32) 33) OK 1 - OK 5
[TokazarenbHast pyHkuus, e€ cBoiicTBa. I’ paduk nokazareabHOU HyHKIUH.

OnpeﬂeﬂeHHe IMOKa3aTCJIbHOT'O YPAaBHCHUS.

Tema 4. Jlorapudpmuueckas ¢pynxmus (1)2)3)5)20)21)22)32)33) OK 1 - OK 5
Jlorapudmel. [Torstue norapudma.

CaoticTBa Jiorapu(MoB.

Jlorapudmmueckas ynkuus. CBolicTBa Jorapupmudeckoit Gpyaxmmn. I'padux
norapupMuUecKo QyHKIUH.

Jlorapudmuueckue ypaBHeHUs. MeToAbl penieHus TorapupMUIecKuX ypaBHEHUH.
JlorapudmMuueckre HEpaBeHCTBA.

Tema 5. Tpuronomerpudeckue popmy.asi (1)20)21)32)33) OK 1 - OK 5
Pangnannas mepa yrna. IToBopoT Touku BOKpyr Havyasia koopauHat. KoopauHatel
TOYKH OKpYKHOCTH. OmpesiesieHne cuHyca, KOCHHyca U TaHTe€HCa yTia.

3HaKU CHHYCa, KOCHHYCAa W TaHTe€HcCa YIJa. 3aBUCHMOCTb MEXAY CUHYCOM,
KOCHHYCOM M TAHT'€HCOM OJIHOTO U TOTO K€ yTIJa.

Tpuronomerpuueckue ToxaectBa. CrocoObl T0Ka3aTeIbCTBA TOKIECTB.
[Ipeobpa3oBaHue TOKIAECTB.

CuHyC, KOCUHYC M TAHT€HC YIII0B. @OPMYIIBI CIIOKEHHUS.
CuHycC, KOCUHYC U TaHT€HC ABOWHOTO yria. @opMyibl IBOMHOTO yria.

CuHYyC, KOCUHYC M TAHT€HC IOJIOBUHHOTO yria. @opMyiisl npuseaeHus. Cymma n
pasHoCTh cuHYcOB. CyMMa U Pa3HOCTb KOCHHYCOB.

Tema 6. Tpuronomerpuyeckue ypaBHenusi u HepaBencrna (1)3) 6) 20)21)32)33) OK 1 -

22.

23.

OK 5
PelreHne TpUroHOMETPUUECKUX YPABHEHUN CBOJAIIUXCS, K KBaJPaTHBIM, 3aMEHa
IIEPEMEHHBIX.

VYpaBuenue asinx+bcosx=0. YpaBHeHUs, peniaeMble pa3ioKEeHUEM JICBOM 4acTH Ha
MHOKUTEITH.
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24. TpuroHOMETpUUIECKOE HEPAaBEHCTBO. ANITOPUTM petieHus. Pemenne
TPUTOHOMETPHUYECKUX HEPABEHCTB PA3IUYHBIMH CIIOCOOAMH.

Tema 7. Tpuronomerpuueckue pynkuuu (1) 4) 5) 20) 22) 32) 33) OK1-OK 5
25. O6nacTp onpeeeHns: 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX (YHKIIUH.
YeTHOCTh, HEYETHOCTD, IEPUOTUYHOCTh TPUTOHOMETPUIECKUX (DYHKITUH.

26. CpoiicTBa (GyHKIIUH Yy=COSX M €€ rpaduk.
27. CeoiicTBa pyHkum y=sinx u ee rpadux. CBoicTBa (yHKIIMH y=tgX U ee rpaduk.
28. OOpaTHbBIE TPUTOHOMETPHYECKHE (DYHKITHH.
Tema 8. IIpoussoanas (1) 4) 22) 24) 32) 33) OK1-OK 5
29. Ilpenen ¢pyukuu B Touke. Brrauciienue npenena Gpyakiuu. Yucino € .
3ameuatenbHble npeaensl. [Ipenen pyHkiun Ha 6€CKOHEYHOCTH.
30. IIpousBoaHas (pu3HIECKUH, TEOMETPUICCKUI, SKOHOMHUYECKU CMBICIT).
31. IpaBuna quddepeHTpoBaHHUS.
32. InddepeHnmrpoBanue cI0KHON 1 00paTHON (HyHKIIHA.
33. IIpon3BoaHast TPUTOHOMETPUUECKUX (YHKIIHH, JorapudMUIecKoil GyHKINH,
MOKa3aTeIbHON U OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKIMH, CTeIeHHON QyHKINU.
34. [Ipon3BoaHast TPUTOHOMETPUYECKUX (DYHKIIHIA, TorapuMudeckoit pyHKIUH,

MOKa3aTeIbHON M 00PAaTHBIX TPUTOHOMETPUYECKUX (DYHKIIMA, CTETICHHON (DYHKITHH.

Tema 9. [IpumMeHeHUe NPOU3BOIHOI K MccIe10BaHUIO PyHKIMIA
(1) 4) 22)24)32)33) OK1-0OK 5
35. IlpunoxeHne Npou3BOIHOM JUIsSl CCIIEOBAaHUM (DYHKIIMH.

36. HenpepsiBHOCTh QyHKIIMHU. Touku pazpsiBa pyHknuu. Kiaccuduramms Togex
pa3pbiBa G yHKIMH. ACUMITOTHI.
37. Bo3pacranue (yobiBaHue) GYHKIMNA. YUaCTKM MOHOTOHHOCTH (DYHKITHH.

38. JlokabHbBIH 9KCTPEMYM. HepBoe H BTOPOC NJOCTATOYHBIC YCIOBHA 3KCTPEMYMaA.

Tema 10. [TepooGpasunasi (1) 4) 22) 24) 32) 33) OK 1-OK 5
39. OcHoBHbIe (OpMyITbI HHTErpHPOBaHKs. HemocpeicTBEHHOE HHTETPUPOBAHHE.

40. T'eomeTpuveckoe MPUIIOKEHUE HEOTTPEISIEHHOTO HHTErpaa.
41. OusndecKkue TPUIOKEHUS HEOTPEIeIEHHOTO HHTETpaa.

42. TInomaae miocKoi GUrypel.

Tema 11. Kommiekcusie yucia (1)25)32)33) OK 1 - OK S
43. KoMIUIEeKCHOE YHCTI0, CONPSKEHHBIE KOMIIEKCHBIE YUCIa, MOIYJb U apTyMEHT

KOMIIJIEKCHOTO YHUCIIA.
44. ®opma 3anucu KOMIIEKCHBIX 4ncen (reoMeTpuyecKkas, TPUroHOMEeTpruYecKas u
anredpauyeckas)

45. Apudmerndeckue AEUCTBUS C KOMIUIEKCHBIMU YHCIIaMHU.

Tema 12. MuoxkectBa. I'padnl. (1)16) 17) 32) 33) OK 1 - OK 5
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46. Onepanuu HaJ MHOKeCTBaMU. MHOKeCTBA U OTHOIIICHHS.
47. I'pad, cBs3ubIii rpad, qepeBo, MUK, Tpad Ha MIOCKOCTH.

Tema 13. Daementbl komounaropuku (1) 8) 16) 18) 32) 33) OK 1 - OK 5
48. TlpaBuio mpousBenenus. [lepectanoBku. Pazmenienus.

49. CoueraHus u ux csoiictea. bunom HeroToHa.

Tema 14. DnemenThl Teopuu BeposiTHocTeil. CTtaTuctuka (7) 16) 18) 25) 26) 27) 32) 33)
OK1-0OKS5
50. Co6brTust. Kombunanms coosituii. [IpoTuBomnonoxuoecoOsTue. BeposTHOCTh
coObITus. Crio)keHHE BEPOSATHOCTEH.

51. He3aBucumsie coObITHS. Y MHOXKEHUE BEpOsITHOCTENCTaTUCTHUECKAs] BEPOSITHOCTD
Paszgea 2. 'eomerpus.

Tema 15. Beenenne B crepeomerpuio. [lapaieibHOCTh NPSIMBIX H IIOCKOCTEMH
(1)2)9)12)14)15)28)29)30)32)33) OK 1 - OK 5
52. IIpoexTupoBanue ceTeBoil HHOPACTPYKTYPHI U 0OpMIICHUE
JOKYMEHTAIUU.
53. [Ipenmer crepeoMeTpuu. AKCHOMBI CTepeoMeTprH. HeKoTophie CleCTBHS U3 aKCHOM

54. IlapannenbHble NPSIMbIE B IPOCTPAHCTBE
55. IlapannenbHOCTh NPSMON U IIIOCKOCTH

56. CerH_[I/IBaI-OH_II/IeCH IIpsAMBIC. Yriasl ¢ COHAITpaBJICHHBIMHX CTOPOHAMM. Vron MCKOAY
IIPpAMBIMH.

57. INapannensHocTh MIIOCKOCTeH. CBOMCTBA MapalIebHBIX IIOCKOCTEH.
58. Terpasnp.

59. [Mapamnenenumnesn.

60. 3amauu Ha MOCTPOCHHUE CEYCHHIA.

61. CoiicTBa mapamienenumnesaa.

Tema 16. IlepneHauKyJIsIpHOCTH NPAMBIX U IJI0cKocTeii (1)2)9) 13) 12) 14) 15) 28) 29)
30)32)33) OK1-0KS5
62. IlepnieHAUKYISPHBIE IPSIMBIE B IPOCTPAHCTBE.

63. Ilpu3Hak neprneHAnKyJIIpHOCTH MPSIMOM U INIOCKOCTH.

64. Teopema 0 psSMOii, NEPIECHIUKYISAPHOH K IMIIOCKOCTH.

65. PaccrostHEE OT TOYKH JI0 IIIOCKOCTH. Teopema 0 Tpex MepHeHIUKYIsIpax.
66. Yron Mexay nNpsMOi U MIOCKOCTHIO

67. JIByrpaHHbIil yroiu

68. Ilpu3HaK neprneHANKYISIPHOCTH JBYX IJIOCKOCTEH.

69. [IpsiMOyTONBHBIN MapasIenenumnes

70. IToHsATHE MHOTOTPaHHUKA

71. Tlpusma. Ilnomans NOBEpXHOCTH MPU3MBI

72. Tlupamuna
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73. IlpaBunbHas nupamuaa. Pemenue 3amgay.
74. VYceuenHas nupamua. [Inomans NOBEpXHOCTH yCEUSHHON MUPaMU/IBbL.
75. CummeTpus B mpocTpancTBe. [loHATHE TPaBUIIBHOTO MHOTOTPAHHHUKA.

Tema 17. Bextopsl B mpocrpancrse (1)2)12)13)14)15)28) 29)30)31)32)33) OK 1 - OK 5

76. [lonsrue BekTopa B mpocTpaHcTBe ClI0KEHHE M BBIYMUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4ucio. IloHsaTHe KoMIanaHapHbBIX BEKTOpPOB. PasiokeHue BEkTOpa IO

TPEM HCKOMILIAHAPHBIM BCKTOPAM.

77. Ipocreiimine 3agaud B KOOpJAMHATAaX. YToid Mexay Bekropamu. CkaispHoe
npousBeneHue BEKTOpPOB. (OCHOBHBIE CBOMCTBA CKAJIAPHOTO  IMPOU3BEICHMUS.

Brruucnenue YTJIOB MEKAY IIPAMBIMU U IINIOCKOCTSAMU

Tema 18. Humuuap, konyc, map (1) 2) 3)10) 11)12)14) 15)28) 29) 30)32)33) OK 1 - OK 5
78. Tousitre numuHapa. [Lo1a1p TOBEPXHOCTH MIIHH/IPA

79. Tlonstue xonyca. [Inomaas MOBEpXHOCTH KOHYca. Y ceueHHbI KoHyc. [Inomans
MMOBEPXHOCTH YCEYEHHOI0 KOHYCA.

80. ITonstue cheprl. YpaBuenue cepbl. BzanmHoe pacronoxenue chepsl U MIOCKOCTH.

81. IMonstue mapa. [Tnomane cheps! u mapa. Pemenue 3amay.
Tema 19. Oonémbl Tea (1) 12 ) 14) 15) 28) 29) 30) 31) 32) OK 1 - OK 5

82. O6wem npsimoit mpu3Mel. OOBEM HAKJIOHHOW TIPU3MBL.
83. O6wem munmuHapa. O6beM TUPAMUIBI
84. O6wem konyca. O0BeM mapa.

85. O0BeM mapoBOro CerMeHTa, apoBOro CJI0s U HIapoBOro cekropa. [lnomane chepsl



