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1. TIJIAHUPYEMBIA TIEPEYEHb PE3VJBTATOB OBYYEHHUSA IIO
YYEBHOMY NNPEJIMETY
1.1. leau ocBoeHusi yueOHOro nmpeamera

(dbopMHpOBaHKE LEHTPAILHBIX MAaTEMaTHYECKUX MOHATUN (YHMCIO, BEIUYMHA, T€OMETPHUECKAs
¢urypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIUS, TPOU3BOAHASA, HHTErpai), 0OECIEeUNBAIOLINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00y4arOIIUXCS;

IOABCACHUC O6yanOIJ_II/IXC$I Ha OOCTYIIHOM [JIsI HHUX YPOBHC K OCO3HAHHIO B3aMMOCBA3U
MAaTEMAaTUKHU MW OKPYXKarlICro Mupa, MOHUMaHHUIO MAaTEeMaTHKM KaK 4YacCTH 06H1€I>i KYJIbTYPbI
YCJIO0BCUYCCTBA,

pPa3BUTHE HMHTEJUICKTYAJIbHBIX W TBOPYECKUX CIHOCOOHOCTEH 0O0yYaroniuxcs, MO3HaBaTEIbHON
AKTUBHOCTH, MCCJIEAOBAaTEIbCKUX YMEHUU, KPUTUYHOCTH MBIIUICHUS, HMHTEpeca K H3YYCHHIO
MaTEMaTHKU,

¢dopmupoBaHre (YHKIIMOHAIBHOW MaTeMaTH4YeCKOH TIpaMOTHOCTH: YMEHMs paclo3HaBaTh
MaTeMaTUYECKHUE aCTEeKThbl B PEAIbHBIX JKU3HEHHBIX CUTYAlUSX U MPU U3YYEHUU JPYTUX y4EOHBIX
IPEIMETOB, TMPOSIBIEHUS 3aBUCUMOCTEM M 3aKOHOMEpHOcTel, (OopMyJlIHpoBaTh HX Ha S3bIKe
MaTeMaTUKd M CO3/1aBaTb MAaTEMAaTUYECKUE MOJENM, MPUMEHSATh OCBOCHHBIH MAaTeMaTHYECKHM
anmapar JUisl pelleHUs] NPaKTUKO-OPUEHTHPOBAHHBIX 3ajay, WHTEPIPETHPOBATh U OLIEHUBATbH
MIOJIyYEHHBIE PE3YJIbTATHI.

1.2. Ilnanupyemble pe3y/abTaThbl OCBOEHUSI y4eOHOI0 MpeIMeTa

1.2.1. Inanupyemble JUYHOCTHBIE Pe3yJILTATHI OCBOECHHS

B pesynprate wu3yueHHMss MaTeMaTHMKM Ha YPOBHE CpeaHero oOmero oOpa3oBaHHs Yy
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEYIOIINE TNYHOCTHBIE PE3YIIbTAThI:

1) rpax1aHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh TPAKIAAHCKOHN MO3UIIMK 00YJarOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUHCKOro oOIIecTBa, MPEACTaBICHHE O MaTeMaTHYEeCKHX OCHOBaX (PYHKIIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBJIEHMM, MPOLEAYp IpaXAaHCKOro o0IiecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHUE B3aMMOJIEHCTBOBATh C COLMAIBHBIMM MHCTUTYTAMHU B COOTBETCTBUM C UX (DPYHKIUSAMH U
Ha3HAUYCHUEM;

2) MaTpUOTUYICCKOTO BOCITUTAHUA:

c(OPMUPOBAHHOCTh POCCUMCKON Tpa)IaHCKOW HACHTUYHOCTH, YBAXKEHMsI K MPOLLIOMY H
HACTOAIIEMY POCCUHWCKON MaTEMAaTHKH, LEHHOCTHOE OTHONIEHHE K JIOCTHKEHHUSIM POCCHUMCKHUX
MaTeMaTUKOB U POCCUMCKOM MAaTEMAaTHYECKOM IIKOJIbI, HCIIOJIb30BAHUE ITUX JTOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTHUSX, cpepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH poccHilckoro Hapoja, chOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, dTUYECKOTO MOBEACHNUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JTOCTHIKEHUN HAYKH
U JIeATEIbHOCTHIO YUEHOTO, OCO3HAHHUE JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) 9CTCTHUYCCKOI'O BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYas ICTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pELIeHUl, pacCyXIeHUH, BOCHPUMMYUBOCTH K MaTEeMAaTHUYECKUM AacleKTaM



Pa3IUYHBIX BUIOB UCKYCCTBA;
5) GU3HUECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHS MPHUMEHATh MAaTeMaTUYECKHe 3HAHHUS B MHTEpPECax 370pPOBOTO U
6e3omacHoro obpasa *HM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (3J0POBOE IHTaHUE,
cOaaHCUpPOBAaHHBIN PEXUM 3aHSATHH W OTABIXA, peryisipHas (u3nyeckas akKTUBHOCTD), (PU3HUECKOE
COBEPUICHCTBOBAHUE IIPH 3aHATHUSX CIIOPTUBHO-03JOPOBUTEIBHON NEATEIBHOCTBIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIIOOMS, MHTEPEC K Pa3InYHbIM cdepam
npoeCCUOHATLHON JICATEIILHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW W €€ TNPHIOKCHHSIMH, yYMEHHUC
COBepIIIaTh OCO3HAHHBIN BBIOOP Oymymiei mpodeccuu u peaan3oBbIBATH COOCTBEHHBIC KU3HCHHBIC
IUTaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30oBaHHI0O M CaMOOOpa30BAaHUIO Ha
MPOTSHKCHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU TMPAKTUYCCKUX 3a]au
MaTeMaTHYECKOW HANIPaBJICHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh ~ HKOJOTMYECKOM  KYNbTYypbl, IOHMMAaHHE  BIUSHUSA  COLUAIBHO-
SKOHOMHYECKHMX IIPOLECCOB HA COCTOSHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
r100abHOTO XapaKTepa SKOJIOTUYECKHX MpoOIeM, OpHEHTAIMsl Ha MPUMEHEHHE MaTeMaTHYECKUX
3HAHUI JUId peleHns 3aad B 00JIaCTH OKPY>KaroLeH cpe/ibl, INIAHUPOBAHKE TIOCTYIKOB U OLICHKH UX
BO3MOJKHBIX ITOCJIEICTBUM I OKPYKAOIIEH Cpebl;

8) HEHHOCTHU HAYYHOTI'O ITO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U OOLIECTBEHHOW MPAKTHKH, MOHMMaHHE MaTeMaTH4eCKON HayKu Kak cdepbl YeloBeUeCKOH
JeSITENIbHOCTH, ATAIOB €€ Pa3BUTUS M 3HAUMMOCTH JJI Pa3BUTHUS LIMBUIN3ALIMHU, OBJIA/IEHUE SI3bIKOM
MaTeMaTUKd M MaTeMaTHYeCKOW KyJIbTYypOH Kak CpeACTBOM IO3HAHMS MHpa, T'OTOBHOCTb
OCYIIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

B pesynbrare wu3yuyeHHMss MaTeMaTHMKHM Ha YpPOBHE cpelHero oOmiero o0pa3oBaHMsS Y
oOyyaromierocss OyayT cOpMHpPOBaHBl TO3HABATENIbHBIE YHUBEpPCAIbHbIE Yy4yeOHbIe JEHCTBUS,
KOMMYHHMKaTHBHbIE YHHBEpCalIbHbIE yueOHbIE NEHCTBUS, PETYISTUBHBIE YHHUBEPCAJIbHBIE YueOHBIE
JENCTBUS, COBMECTHAS 1€ATEIBHOCTD.

VY obyuatomierocs OyayT chOpMHpPOBaHBI CIENyIONIME 0a30BbIE JIOTHYECKUE JCUCTBUS Kak
YacTh MMO3HABATENIBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU MaTeMaTHUYEeCKUX OOBEKTOB, MOHATHI,
OTHOLIEHUA MEXIYy TMOHATHSIMH, (QOPMYIUPOBaTH ONpEAETICHUS MOHATHH, YyCTaHABIMBATh
CYILIECTBEHHBIH MPHU3HAK KiIaccU(PUKAIIMK, OCHOBaHHS IJii OOOOIIEHHWS M CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (OPMYJIHpPOBaTh M MpPeoOpa3oBBIBATH CYXKIEHUS: YTBEPAUTENbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE,

BBISIBJIAITh MaTeMaTHUECKHWE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTHBOpeuYus: B (akrax,
JAHHBIX, HAOMIOCHUAX U YTBEP)KICHUSX, Npe/iaraTh KpUTEPUU JJisl BBISIBICHUS 3aKOHOMEPHOCTEH
Y TIPOTUBOPEYHIA;

JIeJIaTh BBIBOJIBI C HCMOJIB30BAHUEM 33aKOHOB JIOTMKHU, JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;



IIPOBOJIUTh CAMOCTOSITENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHHUH (IIpsMblE M OT
IPOTHBHOTO), BHICTPAUBATh apr'yMEHTAIUIO, IPUBOAUTE MPUMEPBI M KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIBI;

BbIOMpATh crocod pemieHus: y4eOHOW 3a1auyd (CpaBHHUBATH HECKOJBKO BAPUAHTOB PEIICHHS,
BBIOMpPATh HANOOJIEE MOIXOAAIINHA C YI€TOM CaMOCTOSATEIBHO BBIICJICHHBIX KPUTEPUEB).

VY oOyuaromerocst 6yayT copMUpOBaHbI ciaeayrolme 6a30Bble UCCIIENOBATEIbCKUE NCHCTBUS
KaK 4acTh MIO3HABATENIbHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUIL:

UCIOJb30BAaTh BONPOCHI KaK HCCIEN0BATEIbCKUII MHCTPYMEHT MO3HaHUA, (OPMYIHPOBATh
BOMPOCHI, (UKCUPYIOIIUE IPOTUBOpEUne, MpobdieMy, YyCTaHAaBIMBAaTh MCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

IIPOBOJIUTH CAMOCTOSATENBHO CINITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEJOBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, MPOLECCca, BBISABICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENILHO (DOPMYJTUPOBaTh OOOOIICHHS W BBIBOJBI 10 PE3yJIbTaTaM IPOBEICHHOTO
HAOJIFOJICHUS, MCCIICAOBAHUS, OICHUBATh TOCTOBEPHOCTh IMOJIYYCHHBIX PE3yJbTATOB, BBIBOJOB H
000011IeHHI;

IIPpOrHo3upPoOBaTb BO3MOXKXHOC PA3BHUTUC IMPOLECCCA, a TAKIKE BbIABUI'ATH IPCAIIOJIONKCHUA O €I'o
Pa3BUTHHU B HOBBIX YCJIOBUAX.

VY oOyuaromerocss OyayT chopMHpOBaHBI yMEHUsI paboTaTh ¢ HMH(pOpMalMUE Kak YacTh
MI03HABATEJIbHBIX YHUBEPCAIBHBIX YUCOHBIX JICHCTBUI:

BBISIBJIATD I[G(i)I/IIII/ITI)I PIH(i)OpMaIII/II/I, JaHHBIX, HCO6XOIII/IMI)IX AJi1 OTBETA Ha BOIIPOC U IJIA
peUICHUs 3a1a4u;

BbIOMpaTh  MHGOpPMALMI0O W3  MCTOYHMKOB  pa3JIMYHBIX  THUIIOB,  AHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIUIO PA3IMUHBIX BUAOB U (GOPM IPEICTaBICHNUS;

CTPYKTYpUpPOBaTh MH(OPMALNIO, MPEICTABIATh €€ B Pa3IMuUHBIX (hopMax, UIUTIOCTPUPOBATH
rpaduyecku;

OIICHUBATb HAACKHOCTD I/IH(I)OpMaI_II/II/I IO CaMOCTOATCIBHO C(I)OpMy.]'IPIpOBaHHLIM KPpUTCPUAM.

VY obyuaromerocst Oyayt copMHUpOBaHBI yMEHHUS OOIIEHUS] KaK YacTb KOMMYHHKATHBHBIX
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:

BOCIIpUHUMATL U (1)OpMy.]'II/IpOBaTB CY)KACHUA B COOTBCTCTBHU C YCIOBUSAMHU U LCIIAMHU
06H1€HI/I$[, ACHO, TOYHO, 'PaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PpC€HUA B YCTHBEIX U IIMCbMCHHBIX TCKCTAaX,
JAaBaThb MOACHCHUS IO XOAY PCHICHUA 3ala4Y, KOMMCHTHUPOBATDH HOHy‘ICHHLIf/'I pE3yibTar,

B XO0Je OOCyXJeHHus 3aJaBaTb BOIPOCHI IO CYHIECTBY OOCYXJaeMOHW TeMbl, MPOOJIEMBI,
pemaeMoil 3ajauu, BBICKAa3blBaTh WJIEW, HAIEJIEHHBIE HA IIOMCK PELIEHMs, CONOCTaBIATh CBOM
CY)KICHHS] C CYXICHUAMU JAPYTUX YYAaCTHUKOB JAMajora, OOHapyXUBaTh pazM4yMe€ U CXOJICTBO
MO3ULIKH, B KOPPEKTHOU popme (HopMyTHUpOBaTh Pa3HOITIACHS, CBOU BO3PAKECHHUS;

MPENCTaBIATh pPE3yJabTaThl pEIIeHUs 3aJayd, OJKCIEPUMEHTa, HCCIEOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMaT BHICTYIUIEHHS C YYETOM 3ajjad MPE3eHTAlud U OCOOEHHOCTEH
ayJIUTOpUH.

VY oOyuaromierocst 6yayT copMUpoBaHBl YMEHHUS CAMOOPTaHU3AIMH KaK 9acTh PETYJISTHBHBIX
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIL:



COCTaBJIATh IIJIaH, AJITOPUTM pEIIEeHUs 3aJayd, BHIOMpATh CIOCOO pEIIEHUS C Y4YeTOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH C y4€TOM HOBOW MH(POPMAIIUH.

VY oOyuatomierocss OynyT c(OPMHPOBAHBI YMEHHUS CAaMOKOHTPOJISI KaK 4YacTb PEryISATUBHBIX
YHHUBEPCAJIBHBIX YUCOHBIX ACHCTBUIL:

BJIaACTh HaBBIKAMHU IMO3HABaTEIILHOM pe(i)HeKCI/II/I KaK OCO3HaHHsA COBEPIIACMBIX ,HCfICTBPIfI u
MBICJIMTCIIBHBIX ITPOLECCOB, UX PC3YJIbTATOB, BJIAACTH crocodamu CaMOIIPOBECPKH, CAMOKOHTPOJIA
mponecca u pe3yiibrTara pCICHUA MaTeMaTH4YeCKOM 3aJa4u,

NpeABUACTL TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HUKHYTH IIpU PCUHICHUH 3ada4d, BHOCHTHb
KOPPCKTHUBBI B JACATCIBHOCTL HAa OCHOBC HOBBIX O6CTO$ITCJIBCTB, JaHHBIX, Haf/’II[GHHBIX OH_II/I6OK,
BBIABJICHHBIX pr,Z[HOCTeﬁ;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBUSAM, OOBSICHATH PUUMHBI JJOCTHKEHUS HITH
HEJIOCTHKEHUS PE3yJbTaTOB JAEATENbHOCTH, HaXOJIUTh OLIMOKY, /aBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

VY ob6yuatomerocst 6yayT copMHUpPOBaHbl YMEHUSI COBMECTHOM NESATEIbHOCTH:

[IOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HHIAUBUAYAJIbHONM pabOThl IpH
PCIICHHUN y‘I€6HI)IX 3aaa4, IpUuHUMAThb LCJIb COBMECTHOM ACATCIIBHOCTHU, IJIIAHUPOBATH OpraHHU3alllIO
COBMECTHOH pabOThI, paclpeaessiTh BB PadOT, TOrOBApUBATHCS, 00CYKAATh MPOLIECC U PE3YNIbTaT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (00CyXIeHus, oOMEH MHEHU#, '"MO3roBbIE
HITYpMbI" U HUHBIE), BBIIOJIHITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JEHCTBUS C JAPYrUMU
YJleHAaMHd KOMaH[bl, OLIEHWBAaTh KadecTBO CBOErO0 BKJIaJa B OOLIMIl MPOIYKT IO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

1.2.3. Ilnanmpyemble NpeMeTHbIE Pe3yJbTAThl 0CBOCHHUS

IIo vuedoHomy mpeamery ''Maremaruka' (BkJouas Kypchl "Auareopa M HadaJja
MaTeMaTuieckoro anajau3a', '"'I'eomerpus'', ""BepositTHOoCTh M cTaTHCTHKA'")

1) BnageHue METOJAMU JOKA3aTeNbCTB, AITOPUTMAMHU pEIIEHUs 3aJlad; yMEHHE
dbopMynupoBaTh OIpeneeHHs, aKCHOMBI U T€OPEMbI, TPUMEHATh WX, MPOBOAHUTH JOKa3aTelbHbIC
paccyXJIeHHs B XOJIe PeIlIeHUs 3a/1a4;

2) yMEHHE OTepHUpOBaTh MOHATHIMH: CTEMEHb YUCIA, JIOTapu(pM YKCIa; YMEHHUE BBITIOIHATH
BBHIYHCIICHHE 3HAYCHW ¢ MpeoOpa3oBaHUsl BBIPAKEHUM CO CTEMEHSIMU U JiorapudpMamu,
npeoOpazoBaHus APOOHO-PAIMOHANIBHBIX BBIPAKECHHUIA;

3) yMeHHme OmepupoBaTh MOHSITHAMHU: pallMOHAIBHBIC, HpPpAIMOHATBHBIC, TOKA3aTelbHEIE,
CTETICHHbIE, TOTapu(PMUIECKHE, TPUTOHOMETPUUYECKUE YPAaBHEHUS M HEPABEHCTBA, UX CHCTEMBI;

4) ymeHHE OmNepupoBaTh MOHATHUSAMU: (YHKIHS, HENmpepbiBHAs (YHKIUS, MPOW3BOIHAS,
nepBooOpa3Has, ONpeAeNeHHbI WHTErpal, YMEHHE HAaXOAUTh MPOU3BOJHBIC JJIEMEHTAPHBIX
GYHKIMA, UCTIONIB3YS CIIPaBOYHBIE MAaTepUANIbl; UCCIEA0BATh B MPOCTEUIINX clydasx (yHKIIUA Ha
MOHOTOHHOCTb, HaXOJUTh HAWOOJbIINE W HAaUMEHBIIHE 3Ha4YeHHS (DYHKUWN; CTPOUTH TpaduKu
MHOTOYICHOB C HCIIOJIb30BaHUEM aIllapaTa MaTeMaTHYECKOTO aHaIHM3a; MPUMEHATHh MPOU3BOIHYIO
MIPH PElIeHUU 33/1a4 Ha JABM)KCHUE; pelIaTh MPaKTUKO-OPUEHTUPOBAHHBIC 337aul Ha HAaUOOJbIINE U
HAaWMEHBIIINE 3HAYCHHS, HA HAXO0XKICHHUE ITyTH, CKOPOCTH U YCKOPCHHSI;

5) yMeHHE ONepUpoBaTh MOHATUSMHU: pallMOHANbHAs (DYHKIHS, MOKazaTenbHas (QYHKIIHS,
cTeneHHass (yHKuus, jnorapupmMuyeckas QyHKIUS, TPUTOHOMETpHUYecKHe (YyHKIUHU, OOpaTHbIE
GYHKIIMHM; yMEHHUE CTPOUTH TpadUK M3ydyeHHBIX (DYHKIUH, UCIOIB30BaTh IpadUKu MpU U3YUCHHUH
MPOIIECCOB M 3aBUCHMOCTEH, MPHU PEIICHWH 3a7a4 W3 JAPYruX Y4YeOHBIX MPEJAMETOB W 3a7a4 W3
peabHOM JKU3HH; BRIpAXKaTh (OPMYTIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMUY;




6) yMeHHe pellaTh TEKCTOBBIE 33Jaud Pa3HbIX TUIOB (B TOM YHMCIIE HA MPOLEHTHI, JOJIU U
4acTH, Ha IBUKEHUE, padOTy, CTOUMOCTh TOBAPOB M YCIIYT, HAJIOTH, 33J[aui U3 00JIaCTH yIpaBJICHUS
JUYHBIMH U CEMEWHBIMU (PMHAHCAMH); COCTABJIATh BBIPA)XKEHUS, YPABHEHUS, HEPAaBEHCTBA U HUX
CHCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEIOBATH MOMyYCHHOE PEUICHNE U OI[CHUBATH MPABIONOL00HOCTb
pe3yJIbTaToB;

7) yMeHHe omnepupoBaTh MOHATHUAMHU: CpeAHee apudMeTHUecKoe, MenuaHa, Haubosbliee U
HalMEHbIIIee 3HAYEHUs, pa3Max, AUCIEPCHUsi, CTaHIApPTHOE OTKJIIOHEHUE YUCIIOBOrO Habopa; yMeHHe
U3BJICKaTh, HMHTEPIPETUPOBATh HH(GOpPMAIMIO, TPEACTABICHHYIO B Ta0IWIax, Ha AHarpammax,
rpadukax, OTPaXkarolyl0 CBONCTBA peallbHbIX IPOLIECCOB U SIBJIECHUH; IPEACTaBIsATh HHOOPMALHIO C
IOMOILBIO TaOJIMI U AMArpaMM; UCCIIEI0BATh CTATUCTUUECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U DJICKTPOHHBIX CPEICTB;

8) yMeHue onepupoBaTh NOHATUSAMU: CIIy4allHbI OIBIT U ClyyailHOE cOOBITHE, BEPOSTHOCTD
CJIy4aifHOTO COOBITHSI; YMEHUE BBIYHCIIATH BEPOSATHOCTH C MCIOJIBb30BaHUEM I'padUuecKuX METOJIOB;
IPUMEHSATH (POPMYJIbI CIOKEHHUS U YMHOXKEHUSI BEPOATHOCTEH, KOMOMHATOPHBIE (haKThl U (HOPMYJIbI
OpY PELICHUH 3aJ1a4; OI[CHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIyYailHBIMH
BEJIMYMHAMU; YMEHHME NPUBOJAUTH MPUMEPHI NMPOSBICHUS 3aKOHA OOJBIIUX YHUCEN B NMPUPOAHBIX U
OOIIECTBECHHBIX SBJICHUSIX;

9) ymeHue onepupoBaTh MOHATUAMU: TOUKA, IPAMas, INIOCKOCTb, IPOCTPAHCTBO, IBYTPaHHbIN
yroJi, CKpelMBaOLUecs IpsAMbIE, MapaJUIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH,
yroJI MEXKAY HPSIMBIMHU, YTOJI MEXKAY HPSMON U INIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSMHU, PACCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXY NPSIMbIMHU, PACCTOSIHUE MEXKY IJIOCKOCTAMU; YMEHHE
UCIIOJIb30BaTh IPU PELICHUH 337a4 U3y4eHHbIE (DAKThI U TEOpEMbI INIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAOIIETO MUPA;

10) ymeHue omnepupoBaTh MOHSATHSMU: MHOTOIDAHHHMK, CEUEHHE MHOIOTpaHHHKA, KYO,
napajieNienunes], npu3Ma, napaMuzaa, GuUrypa u MOBEPXHOCTh BpAICHHSA, IMJIMHIP, KOHYC, LIap,
cdepa, cedeHus (Urypsl BpallleHus, II0CKOCTh, Kacatomasics chepbl, LWIMHIPA, KOHYCa, IIOLAlb
MOBEPXHOCTH MUPAMUMBI, TPU3MBL, KOHYyca, IWIMHApA, IUomanb chepbl, o0beM KyoOa,
IPSIMOYTOJIBHOTO NapajUleJieNuIena, MNUpaMHUAbl, NPU3MbI, LWIMHAPA, KOHyca, Llapa; yMEHHE
n300paxxaTb MHOTOTPAaHHUKM M TIOBEPXHOCTH BpAIICHUS, MX CEUEHUS OT pPYKH, C IOMOIIBIO
YEpTE)KHBIX HMHCTPYMEHTOB M DJEKTPOHHBIX CpEACTB; YMEHHE pACIIO3HABATh CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATDH MTPaBUIIbHBIE MHOTOIPaHHUKH;

11) ymeHnue omepupoBaTh MOHATUSMH: JBHKEHHE B IPOCTPAHCTBE, MOJ00HBIE (GUTYpHl B
IIPOCTPAHCTBE; UCIOJB30BaTh OTHOILIEHUE IUIOIIAJCH MOBEPXHOCTEW M 00BEMOB MOJOOHBIX (UTYD
IIPY PELICHUN 33/]a4;

12) yMmeHHe BBIYHCIATH TIEOMETPUYECKHE BEIWYMHBI (IJIMHA, YroJl, IUIOHajb, OOBEM,
IUIOIAb MOBEPXHOCTH), UCHIOIb3Ysl U3yUEHHBbIE (OPMYIIBI U METOBI;

13) ymeHue omepupoBaTh MOHATUSIMM: MPSIMOYTOJIbHAsI CUCTEMa KOOPJAMHAT, KOOPIMHAThI
TOYKH, BEKTOP, KOOPJAUHATBl BEKTOPA, CKAJSIPHOE NMPOU3BEACHME, Yroll MEXIY BEKTOpaMH, cymma
BEKTOPOB, IPOMU3BEACHUE BEKTOpAa HA YHCIO; HAXOAMTh C TOMOINBIO HM3YYEHHBIX (QOpMyT
KOOpJMHATHI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMs TOUKAMH;

14) ymenue BeIOMpaTh TMOAXO/ISIINA WU3yYEHHBIN METO JJI PEIICHHS 3aJa4M, Paclio3HaBaTh
MaTeMaTHueckue (hakThl M1 MaTeMaTHUECKHUE MOJINH B MPUPOJHBIX M OOIIECTBEHHBIX SBICHHSIX, B
HCKYCCTBE; YMEHHE NIPUBOAUTH NPHUMEPbl MATEMAaTHYECKUX OTKPBITUM POCCHUHCKOM W MHUPOBOMU
MaTeMaTUYECKON HAYKH.

15) ymMmeHue omnepupoBaTh MOHATHSAMH: OIpeNIeiIeHHe, aKcuoMa, TEOpeMa, CIEJICTBUE,
CBOWCTBO, MpPH3HAK, J0KA3aTeNIbCTBO, PABHOCHIBHBIE (DOPMYITUPOBKH; yMEHHE (HOPMYIHPOBATH
oOpaTHOE U TPOTUBOINOJOXKHOE YTBEPKACHHE, MPHUBOJUTH NPUMEPHl U  KOHTPIPUMEDHI,
MCIIOJIb30BaTh METOJ MaTeMAaTUYECKOW MHAYKIIMH; IPOBOJUTH J10Ka3aTEIbHBIE PACCYKIACHMS IPH
pelIeHnH 3aj1a4, OLIEHUBATh JIOTMUECKYIO IPABUIILHOCTh PACCYXICHUM;

16) ymeHue omnepupoBaTh MOHATHSAMHU: MHOXECTBO, IOJMHOXKECTBO, OMNEpPAllMM Ha
MHOKECTBAaMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar Jjis ONUCAHHs
peaJbHBIX MPOLIECCOB W SIBICHUN W NpU pEIIeHUH 3ajad, B TOM YHCIE U3 JPYIHX Y4eOHBIX
MIPEIMETOB;

17) ymeHue omepupoBaTh MOHATUSAMHU: Tpad, CBA3HBIA rpad, nepeBo, HHUKI, Tpad Ha



IUIOCKOCTH; YMEHHE 3a]1aBaThb M OMMCHIBaTh Irpadbl pa3IMuHbIMU CIIOCOOAMM; UCHOIB30BaTh Ipadbl
IpU PEUICHNH 33/1a4;

18) ymeHume cBOOOAHO ONEPUPOBATH MOHATUSAMH: COYETaHHE, IE€PECTAHOBKA, YHUCIIO
COYETaHUi, YUCIIO MepecTaHOBOK; OuHOM HpIOTOHA; yMeHHE NMPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccyKIeHUs Ui pelIeHus 3a1ay;

19) ymeHue omnepupoBaTh MOHATHSAMH: HAaTypaJbHOE YHUCIO, LEJI0E YUCIO, OCTATOK IIO
MOJYJI0, PALMOHAIBHOE 4YHCIO, HPPALUOHAIBHOE YMCIO, MHOMKECTBA HATYpaJbHbIX, LEJbIX,
paLMOHATIBHBIX, AEUCTBUTEIBHBIX YHCET, YMEHUE HCIIOJIB30BATh MPU3HAKHU IETUMOCTH, HAUMEHBIINIH
oO0mui JenuTellb W HauMeHbllee oOlee KpaTHoe, alropuT™M EBKINMIAa NpU pelIeHHH 3ajad;
3HAKOMCTBO C PAa3JINYHBIMU O3UIIMOHHBIMU CUCTEMAMU CUUCIICHHUS;

20) ymeHue cBOOOAHO ONEPHPOBATH MOHATHUSAMH: CTEIEHb C IEJBIM IOKa3aTeleM, KOPEHb
HAaTypaJbHOM CTENEHHU, CTENEHb C PpAlHOHAIBHBIM II0Ka3aTesleM, CTENEHb C JEHCTBUTENbHBIM
(BeuiecTBEHHBIM) ITOKa3aTeNeM, JOrapugm yucia, CHHYC, KOCHHYC M TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

21) yMmeHue onepupoBaTh IOHATHSAMM: TOXJIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUeE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpPAaBHEHHH W HEPAaBEHCTB, PAaBHOCHIBHOCTh YpaBHEHUH,
HEpaBEHCTB M  CHCTEM, palUOHalbHble, HPpPALMOHAIbHBIE, I[OKa3aTeJIbHbIE, CTEIEHHbIC,
Jorapu(pMHUUECKUE, TPUTOHOMETPUUYECKHE ypaBHEHHS, HEPAaBEHCTBA M CHCTEMBI; YMEHHE pelaTh
YpaBHEHMsI, HEPABEHCTBA U CHUCTEMbl C IIOMOIIBIO pPa3IMYHBIX INPHEMOB; pelIaTh YpaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C IApaMeTpOM; MPHMEHSATh YPaBHEHHS, HEPABEHCTBA, MX CHUCTEMBI IS
pelLeHHs MaTeMaTUUeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 00J1acTel HayKU U peaslbHOM KU3HH;

22) ymenue cBOOOIHO ONEPUPOBATHh MOHATHAMHU: Tpapuk (yHKIHUH, OOpaTHAs (QYHKITHS,
KOMIO3ULUS (QYHKIMH, TMHEeHHas QyHKIMS, KBaJpaTuyHas QYHKLUs, CTeeHHas (YyHKIUS C LeJIbIM
mokaszarejeM, TpUTOHOMEeTpudeckue (GyHKIUH, OoOpaTHbIE TPUTOHOMETpUYECKHe (DYHKIHH,
nokaszareiabHas M Jorapupmuueckas (QyHKIMHM; yMEHUE CTPOUTbh I'paduKu (QYHKIUH, BBITOJIHATH
npeoOpa3oBaHus rpadukoB GyHKINH;

YMEHHUE MCII0JIb30BaTh Irpauku (YHKUMHA Uil U3y4eHMs MPOLECCOB U 3aBUCHUMOCTEH HpU
peleHnn 33134 U3 IPYTUxX y4eOHBIX MPEIMETOB M W3 peallbHOW JKWU3HU; BBIpaXXaTh (HopMylamu
3aBUCUMOCTH MEXly BEJIUUYNHAMY;

YMEHHE CBOOOJHO OTIEPUPOBATH TOHATHSIMH: YETHOCTh (DYHKITMH, IEPUOTUIHOCTH (PYHKITUH,
OTPaHUYEHHOCTh (YHKLMH, MOHOTOHHOCTh (YHKLHH, O3KCTpeMyM (QYHKUUH, Hauboibluee Hu
HaMMEHbIIIee 3HAaYeHUsT PYHKIIUN Ha TIPOMEKYTKE; yMEHHUE ITPOBOINUTH HCCIIeJOBaHNE (PYHKINH;

YMEHHUE UCMOJIb30BaTh CBOMCTBA U IpapuKu QYHKIMHA 175 pelieHus YpaBHEHUI, HEpaBEeHCTB
UM 3ama4 C [apaMeTpamMH; H300pakaTh Ha KOOPAMHATHOW TIUIOCKOCTH MHOYKECTBA PEIICHHHA
YpaBHEHMI, HEPABEHCTB U UX CUCTEM,;

23) yMeHHe CBOOOJIHO OINEpPUPOBATh MOHSATHUAMU: IOCIIEIOBATEIBLHOCTh, apupMeTHuIecKas
nporpeccusi, reoMeTpruecKasl mporpeccusi, 0€CKOHEYHO yObIBarollasi TeOMEeTpHUecKas mporpeccus;
YMEHUE 3a/1aBaTh IOCIIEA0BATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (popMyI;

24) yMmeHHE ONepupoBaTh MOHATUAMU: HENPEPHIBHOCTh (YHKLMH, ACUMITOTHI rpaduka
¢yHKIMM, TepBas W BTOpas MPOW3BOAHAS (YHKIMH, TEOMETPUYECKHH W (DU3HUYECKHA CMBICIT
NPOM3BOJIHON, MEepBOOOpa3Hasi, ONpeAeICHHbI MHTErpal; yMEHHe HaXOAMTh aCUMITOTHI rpaduka
(GYHKINU; YMEHHE BBIYHCISATH MPOM3BOIHBIC CYMMBI, MPOW3BEACHUS, YAaCTHOTO W KOMITO3HIIUU
(byHKLUH, HAXOAUTH YpaBHEHHE KacaTelbHOH K rpaduky GyHKIUY;

YMEHHE WCIOJIb30BAaTh TPOU3BOIAHYIO [UIS WCCICIOBaHHUA (QYHKIUH, IS HaXOXKICHHS
HAWJIyYIllero pelieHusl B MPHUKIAAHBIX, B TOM YHCJIE COLUAIBbHO-DKOHOMHYECKUX U (U3UUECKUX
3ajadax, /IS ONpPEACTCHHS CKOPOCTH M YCKOPEHHS; HAXOJWTh IUIOMIATH M 00BeMBI QUTYp C
MOMOIIIBI0 MHTErpaja; MPUBOAUTH IPHUMEPHl MaTEeMaTHYEeCKOTO MOJEIMPOBAHUS C MOMOILBIO
nudepeHIabHBIX YPaBHCHUH;

25) yMmeHue omnepupoBaTh MOHATHAMU: KOMIUIEKCHOE YHCIIO, COINpPSDKEHHBIE KOMIUIEKCHBIE
qrpcia, MOIYJh ¥ apryMEHT KOMIUIEKCHOTO 4YHWCia, (opMa 3alucHh KOMIUIEKCHBIX —YHUCeT
(reomeTpuyeckasi, TPUTOHOMETpUYecKas U aireOpandeckas); yMeTb IPOU3BOJIUTH apuU(PMETHUECKHE
JIEMCTBUS C KOMIUIEKCHBIMU YHCIIaMU; TIPUBOIUTH MTPAMEPHI HCIIOJIb30BAaHMSI KOMIUIEKCHBIX YHCETT;

26) ymeHue CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CpelHee apu(MeTHuecKoe, MeauaHa,
HanOoJIbIIIee M HANMEHbIIIEE 3HAUYCHHS, Pa3Max, TUCIIEPCHS, CTAHAPTHOE OTKIOHEHHE TSI OTMCAHHS
YUCJIOBBIX JIAaHHBIX; YMEHHUE HCCIIEO0BaTh CTATHCTUYECKUE JaHHBIC, B TOM YHUCIIE C IPUMEHEHHEM



rpau4ecKux METONOB M DIJEKTPOHHBIX CpPEACTB; TIpaUUYecKd HCCIEA0BaTh COBMECTHBIE
HaOJIOICHUS C MOMOIIIBIO JarpaMM pacCeUBaHUs U JJMHEHHOU perpeccuu;

27) yMeHHE HaXOAWTh BEPOSTHOCTH COOBITHI C HWCIOJIb30BAaHWEM TpauecKuX METOOB;
OPUMEHATHh JUIA pelieHus 3afad (OpPMYNbl CIOXKEHHS W YMHOXXEHHS BEpOSTHOCTEH, (opMyiy
IIOJTHOM BeposATHOCTH, (GopMmyiny bepHymin, koMOuHaTOpHBIE (AKTBI U (QOPMYJIbI; OLIEHUBATbH
BEPOSTHOCTH pEAJbHBIX COOBITHI; YMEHHE OIEpPUPOBATH TOHATHAMHU: CllydailHas BeIMYHMHA,
pacripeielieHue BEpOSITHOCTEH, MaTEMAaTHYECKOE OKUIAHUE, JUCIIEPCUs U CTAaHAAPTHOE OTKJIOHEHUE
CIlydyaifHOW BENMYMHBI, ()YHKLIUU pacHpeAeseHHUsI U IUIOTHOCTH PaBHOMEPHOTO, MOKAa3aTeIbHOTO M
HOPMAaJIbHOT'O PAacHpeesCHU; yMEHHE HCIOJb30BATh CBONCTBA WM3YYEHHBIX paclpeleNeHuil uis
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMHU: 3aKOH OOJIBIIMX 4YHCEJI, METOJbl BbIOOPOUYHBIX
UCCIICIOBaHMI; YMEHHUE NMPUBOIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YMCENl B IPUPOAHBIX H
OOIIECTBEHHBIX SIBJICHUSAX;

28) ymeHue CBOOOJHO ONEPUPOBAThH MOHATHAMU: TOUKA, IPAMasi, IJIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, Jy4, IUIOCKMH YyroJjl, JABYIpaHHBIH Yroj, TpEeXI'paHHBIA Yroji, IepeceKaroumecs,
[apauleJIbHbIE U CKPELIUBAIOLIUECS MPSMBbIE, NapauIEIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEH, Yrosl MeXay MpsAMBIMH, Yrojd MEXIy MpsSIMOH U IUIOCKOCTBIO, YroJd MEXIy
IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MPH PEIICHHH 3a7ad H3y4eHHbIE (AKThl U TEOPEMBI
IUIAaHUMETPHUH; YMEHHUE OLICHUBATh pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE ONEpUPOBAThH
NOHATUSMH: MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA, IPABHJIBHBI MHOTOTPAHHUK, IPH3MAa,
nupampzia, ¢urypa M IOBEpXHOCTb BpAlICHUs, LWIMHAP, KOHYC, Imap, cdepa, pa3BepTka
MIOBEPXHOCTH, CEYEHUS] KOHYCa U LWIMHJpA, NapajuleJbHble OCH WM OCHOBAHMIO, CEYEHME LIapa,
IUIOCKOCTh, Kacarouascs cgepsl, MUIMHIPA, KOHYCA; YMEHUE CTPOMTh CEYEHHE MHOIOIpaHHMKAa,
n300pakaTh MHOTOTPAHHUKH, (PUTYpHl M MOBEPXHOCTH BPAICHHS, UX CEUYEHHS, B TOM YHCIE C
IIOMOILBIO  3JIEKTPOHHBIX CPEACTB; YMEHME IPUMEHATh CBOWCTBA TIE€OMETpPUUYECKUX (Uryp,
CaMOCTOSITENIbHO  (DOPMYIUPOBATh ONpEACTCHUS HW3Yy4aeMbIX (UTyp, BBIIBUTATh THIIOTE3BI O
CBOWCTBaX W IPU3HAKAX TCOMETPUYECKUX (QUryp, OOOCHOBBIBATH WJIM OINPOBEpraTb MX; YMEHHE
NPOBOJUTH KJiaccH(UKauio (GUIyp 1O pa3IuYHbIM TPU3HAKaM, BBINOJIHATH HEOOXOAMMBIC
JIOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

29) ymeHue CcBOOOJHO ONEpPUPOBATh MOHATUSAMU: IUIOWAAbL (QUIYPB, 00BEM (UTYDBHI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOUKU O IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMHU, pacCTOSIHHUE
MEXy IUIOCKOCTSIMM, IUIOIIAAs cepsl, IJIOU[a[b MOBEPXHOCTH MHpPaMUIbI, MPHU3MBbI, KOHYCA,
WIMHApa, 00beM Ky0a, MpSMOYroJbHOIO MNapajiesienunesna, MUpaMHJIbl, MPU3MBI, IMIMHApPA,
KOHYCa, 11apa; yMEHUE HaXOIUTh OTHOIIIEHHE 00bEMOB MOJA00HBIX PUTYD;

30) ymeHue CBOOOJHO ONEpPUPOBATH MOHATHAMM: [JBH)KEHHUE, MapauIeNIbHBIA MepeHoc,
CUMMETpHUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NpeoOpa3oBaHHE M0A00US, MOJIOOHBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOJO0OHbBIE (PUTYPBI, B TOM YHCIIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHUE MHCIIOIb30BaTh TI'€OMETPUUYECKHUE OTHOILIEHUS, HaXOJIUTh TE€OMETPHUYECKHE
BEJIMYMHBI (JJIMHA, YTOJI, MJIOIa]lb, 00bEM) IIPH PELICHUH 33/]Jay U3 APYIUX Y4eOHBIX IPEIMETOB U U3
pEATIbHOM )KU3HU;

31) ymeHue CBOOOAHO OMNEPUPOBATh MOHATUAMU: MPSAMOYroOjbHAasg CHCTEMa KOOPIUHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPJIMHATHl BEKTOpAa, CyMMa BEKTOpPOB, MPOU3BEACHHE BEKTOpa Ha
YHCII0, Pa3JIoKEHUE BEKTOpa M0 0a3ucy, CKaIsIpHOE NMPOU3BEACHUE, BEKTOPHOE MPOU3BEICHHUE, YOI
MEXIy BEKTOpaMH;, YMEHHE HCIIOJb30BaTh BEKTOPHBIM W KOOPAWHATHBIH METOJ U PEIICHHS
reOMEeTPUYECKUX 3ajau U 3a7a4 JpYrux y4yeOHBIX MMPeIMETOB; ONEpUPOBATh MOHATUSAMU: MaTpula 2
X 2 1 3 X 3, OIpeAeNnTeNs MaTPULbL, FEOMETPUYECKUM CMBICI ONPEIECITUTENS;

32) yMeHHe MOJENUpPOBaTh pealbHble CHUTyallUd Ha S3bIKE MAaTEMaTUKH;, COCTaBIISATh
BBIpQXXCHHS, YpaBHEHHS, HEPABEHCTBA M UX CHUCTEMbl IO YCJIOBHMIO 3a/ayHd, HCCIEI0BaTh
MOCTPOCHHbIE MOJIENIM C HCIOJb30BAHUEM ammnapaTta anreOpbl, MHTEPIPETUPOBATH IMOJTYyYSHHBIH
pe3ysbTaT; CTPOUTh MaTeMaTHYECKUE MOJIEIH C MOMOUIbI0 T€OMETPUUYECKUX MOHSATHH U BEIHYHH,
pemiath CBSI3aHHBIE C HHUMM TPAaKTHYECKHE 3a/laud; COCTABIATh BEPOATHOCTHYIO MOJENb H
UHTEPIIPETUPOBATh  MOJTYYEHHBIH  pe3yibTaT; pellaTh NPHUKIAJHBIE 3aJauyd  CPeICTBaAaMU
MaTeMaTHYECKOro aHallM3a, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKOTO M (PU3MUECKOr0 XapaKTepa,

33) ymeHue BbIOMpaTh MOIXOIAIIMM METOJ JUIsl pelIeHHs 3a/layM; MOHMMAaHWe 3HAYMMOCTH
MaTeMaTHKd B W3YYEHHUH MPUPOJHBIX M OOLIECTBEHHBIX IMPOIECCOB U SBJICHUH; YMEHHE
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pacno3HaBaTh MPOSBICHWE 3aKOHOB MAaTEMaTUKHM B MCKYCCTBE, YMEHHE NPHUBOJIUTH IMPUMEPHI
MaTE€MaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOW MaT€MAaTHUYECKOU HAYKH.
K xoHumy o0y4deHusi o0yyaromuiicsi MOJYy4UuT cJIedyHOlIue NMpeAMeTHbIe Pe3yJibTaThl 10
OTAeJbHBIM TeMaM (eaepaibHOIl padodeil mporpaMMbl y4eOHOro kypca «MaremaTtuka.
Kypc «Anre0pbl 4 Ha4aJ1a MATEMATHYECKOI0 AHAJIHM3A»:

Yucaa ¥ BHIYUCTIEHUS

CBO6OI[HO OIICpHUPOBATH MOHATUAMU: PATHUOHAIBHOC YHCIIO, OccKOHECUHAs nepuoanvcCcKas
,I[p06b, MMPOUCHTBI, UPpPALUOHAJIBHOC YHCJIO, MHOKCCTBA PAIMOHAJIbHBIX U ﬂeﬁCTBHTeHBHBIX qHCCII,
MOAYJb I[eﬁCTBHTeHLHOFO qucia,

MPUMEHSTh ApOoOU U MPOLEHTHI AJI PElICHUs MPUKIATHBIX 3a7ad M3 Pa3IMuHBIX OTpaciei
3HAHUU U peajbHOU KU3HU;

NPUMEHSATh NPUOIMKCHHBIC BBIYMCICHUS, MPAaBUJIA OKPYIVICHUS, MPUKHUIKY M OLEHKY
pe3yJibTaTa BBIYUCIICHUN;

CBO6OI[H0 OneprupoBaTb IMOHATHEM: CTCICHbL C ILCJIbIM IIOKAa3aTcJIeM, HUCIIOJb30BaTh
noAXOAAITYO (I)OpMy 3alUCH  JACUCTBUTENLHBIX YHCEN JJIs pEeICHUA IIPAKTHYCCKHUX 3adad Hu
MNpeaACTaBICHUA JaHHBIX,

cBOOO/IHO ONEPUPOBAThH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPaIbHOM CTENEHU;
cBOOO/IHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeIIeM;

CBOOOJHO ONEPUPOBATH TIOHATUSAMHU: JIOTAPU(PM UHCIA, JCCITHYHBIC ¥ HATypalbHBIC
JorapudMmBbI;

CBOOOJIHO ONIEpUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC YHCIIOBOIO
apryMeHra;

OIICpHUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U APKTAHTI'CHC YU CJIIOBOT'O apryMCHTA.

CBO6OI[H0 ONEpHUpOBaATh MOHATUAMMU: HATYPAJIBHOC N LECJI0C YMNCJII0, MHOKCCTBA HATYPAJIbHBIX U
HEJIbIX YHUCCII, UCIIO0JIB30BATh NPU3HAKU ACIIMMOCTH LECJIBIX YHUCCII, HOI[ u HOK HATypaJIbHbIX YHCECII
AJId pCUICHUA 3aaa4, IPUMCHATE aJITOPUTM EBKJ’II/II[a;

CB06OI[HO OIICpHUPOBATH TIOHATUCM OCTATKa IO MOAYJIHO, 3allMChIBATHL HATYPAJIBHBIC YHCIIa B
Pa3JIMYHBIX MO3UITHUOHHBIX CUCTEMAX CHUCIICHUA;

CBOOO/IHO OINEPUPOBAThH MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIIJIEKCHBIX YHCEN,
NPECTaBIIATh KOMIUIEKCHBIE YHCIIa B aNreOpandyeckoil 1 TPUrOHOMETpUUECKOH (popme, BBIOIHATD
apu@meTHyecKre ornepanuy ¢ HUMU U U300pakaTh Ha KOOPIMHATHON MIIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CB060,I[HO OIICpHUPOBATH MOHATUAMU: TOXKIACCTBO, YPAaBHCHHUC, HCPABCHCTBO, PABHOCHUJIBHBLIC
YpaBHCHUA U YPABHCHUA-CIICACTBUS, pABHOCUJIbHBIC HCPABCHCTBA,

MPUMEHSTh pa3jMyHble METOJbl PEIIeHUs pPAlMOHAIBHBIX U JAPOOHO-pallMOHABHBIX
YPaBHEHUH, IPUMEHATH METOJ UHTEPBAJIOB Il PELICHUS HEPABEHCTB;

CBO60)IHO ONCprUpOBaAThH MOHATUAMU. MHOTOUJICH OT O)IHOfI nepeMeHHoﬁ, MHOTI'OYJIEH C ILI€JIBIMU
Kod¢duIMeHTaMu, KOPHH MHOTOWICHA, MPUMEHSTH JAeJIEHUE MHOTOWICHA HA MHOTOUIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis penienus 3anay;
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.CBOOOJTHO OTIEpUPOBATh MOHATHUSAMH: CHCTEMa JIMHEWHBIX YpaBHEHUH, MAaTPHUIIA, ONIPEACIUTEIh
MaTpulbl 2 X 2 U €ro reOMETPUUYECKUIM CMBICI, UCIIOJIb30BaTh CBOMCTBA OompenenuTens 2 X 2 s
BBIYMCIICHUSI €r0 3HA4Y€HUs, MPUMEHSATh ONPEACIUTENN JJIsI PEIICHUS CUCTEMbl JIMHEUHBIX
ypaBHEHUH, MOJEIMPOBATh pPEAIbHbIC CUTYallMd C TOMOIIBIO CHCTEMbl JUHEWHBIX YpaBHEHUH,
WCCIIEIOBATh IMOCTPOEHHBIE MOJIENId C IMOMOIIBID MaTpUIl U OMNPEACIIUTENICH, WHTEPIPETUPOBATH
IIOJIYYECHHBIA pe3yibTarT;

HCIOJIb30BaTh CBOMCTBA NEHCTBUIl ¢ KOPHAMHU ISl peoOpa30BaHusl BhIPAXKEHUN;

BBIIIOJIHATD npeo6pa30BaHI/I;1 YHCJIOBBIX BBIpa)I(eHI/Iﬁ, CoACpKAMMX CTCIICHU C palliuOHAJIIBHBIM
I1OKa3aTciieM,

UCIIOJIb30BaTh CBOMCTBA Jorapu(mMoB i peodpa3oBaHus Jorapu(GpMIUUecKUX BbIpaKEHHUI;

cBOOOHO OIEpPUPOBATh MOHATUSMU: HppalOHAIbHbBIC, TOKa3aTeIbHbIe U JIOTapU(pMUUECKHEe
YpaBHEHUS, HAXOJUTh UX PEUICHUS C MOMOUIbI0O PABHOCHJIBHBIX NEPEXOJOB WM OCYIIECTBIISA
MIPOBEPKY KOPHEIA;

IIPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKUE bopMynbl I npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKCHUN;

CBOOOZIHO  ONEpUpOBATHh  IMOHATUEM: TPUTOHOMETPUYECKOE  ypaBHEHUE, IPUMEHSTH
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHUIA,

CBO60,Z[HO OIICPHUPOBATL IMOHATHUAMHA: HPPALMOHAIBHBIC, ITOKA3aTCIbHBIC U J'IOl"apI/I(bMI/IquKI/IC
HCPABCHCTBA, HAXOAUTH UX PCUHICHHUA C TIOMOIIBIO PABHOCHUJIBHBIX IIEPEXOA0B;

OCYHICCTBJIATD 0T60p KOpHCfI IIpu pCHICHUN TPUTOHOMCTPUYICCKOI'O YPABHCHUS;

CBOOOZIHO  ONEpUPOBATH  IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTH
HeoOXxoauMble (POPMYJIbI 1711 PELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBO6OI[HO OIICpHUPOBATH TMNOHATHUAMU: CUCTEMA U COBOKYITHOCTH ypaBHCHI/Iﬁ U HCPABCHCTB,
PAaBHOCHUJIBHBIC CHUCTEMBI MU CHCTCMBI-CICACTBUA, HAXOAWUTH PCIICHUA CHCTEMbI U COBOKYHHOCTCI\/'I
palOHAJIBHBIX, UPpPAOUOHAIBHBIX, ITOKAa3aTCIIbHBIX U J'IOFapI/I(I)MI/ILICCKI/IX ypaBHeHI/Iﬁ " HCPABCHCTB,

peuiaTtb panuoOHaJIbHBIC, HppalvOHAJIILHBIC, IIOKa3aTCJIbHBIC, J'[Ol"apI/I(i)MI/I‘-ICCKI/Ie n
TPUTOHOMCTPHUYCCKUEC YPABHCHUS U HCPABCHCTBA, COACPIKAINUEC MOAYJIN U ITApaMCTPHhI;

MPUMEHSTh IpaduyecKkue METOMbl JUIsl pEelIeHHs ypaBHEHUM M HEPAaBEHCTB, a TaKXKe 3a/]ay C
rapamMeTpamu;

MOZCIIMPOBATh PCAJIBHBIC CUTYAllUH Ha A3BIKC anre6pL1, COCTAaBJIAITh BBIPAKCHUSA, YPABHCHU,
HEpaBCHCTBA MW HX CHCTEMbI 110 YCIOBHIO 3adadyd, HCCICAO0BATH IMOCTPOCHHBIC MOACIU C
HCIIOJIb30BAHUECM allliapara aJ'II‘C6pBI, HUHTCPpIPCTUPOBATH HOHy‘lCHHBIfI pe3yiabTar.

DyHKIUH U TPaPUKH:

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: (YHKIMS, CMOcoObl 3amaHus (YHKIMHM, B3aHMMHO
oOpaTHble (DYHKUMH, KOMIIO3ULHUSA (QYHKIMHA, TrpapuK QYHKIMHM, BBINOJHATH 3JIEMEHTapHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

cBOOOHO ONEepUpOBaTh MOHITUSIMU: 00JACTh ONpPEAETIECHUS U MHOXKECTBO 3HaYeHHUH (yHKIUH,
HYIM (QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CcBOOOIHO OMEPUPOBATH MOHATUSIMU: YETHBIE U HEUETHbIE (PYHKIIMH, TIEpUOIuYEeCcKre QYHKIUH,
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MPOMEXKYTKM MOHOTOHHOCTH (DYHKLHH, MAaKCUMyMbl U MUHUMYMbl (YHKIUH, HauOoJbIlee U
HauMEHbIIIee 3HaYeHNe (PYHKIUU Ha TIPOMEKYTKE;

CBOOOJHO OINEpPUPOBaTh MOHATUSMHU: CTENEHHas (QYHKIUS C HATypalIbHBIM M  LEJIbIM
nokasarenem, rpaduk cTeneHHoM (PyHKIMU C HaTypaibHBIM U IeJIbIM IT0Ka3areaeM, rpaguk KOpHs n-
Oii CTeTeHH KaK (GYHKIUU OOpaTHON CTENEHH C HaTypaJbHBIM MIOKA3aTeIeM;

OIIEpUPOBATH MOHATHIMU: JIMHEHHAs, KBaJpaTHUHas U ApOOHO-TMHEHHAs (QYHKIUH, BBIOIHATh
3JIEMEHTAPHOE UCCIIEIOBAHUE U IIOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEpUpPOBaTh IOHITUSAMU: IIOKa3aTelbHas U Jorapugmuyeckas QyHKIUH, HX
CBOWCTBA U TpadMKH, UCIIOIB30BAaTh UX IPApUKH JUIS PEIICHHS YPAaBHEHHUIA;

CBOOOZIHO OIEPUPOBATh IMOHATUSAMU: TPUTOHOMETPUUYECKAS OKPYKHOCTb, OIPENEICHHE
TPUTOHOMETPUUECKUX (YHKIIHI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Trpaduku (YHKIUN IS WCCIEAOBAaHUS IPOIECCOB W 3aBUCUMOCTEH IpU
pelleHnr 3aJa4 M3 JAPYruX Y4eOHBIX MpPEeIMETOB M peajbHOW KHU3HHU, BBIpaXarbh (QopmyiamMu
3aBHCUMOCTHU MEK]1y BEJIMUMHAMU;

CTpOUTH TpaUKH KOMIO3UIUU (PYHKIUNA C TMOMOUIBIO 3JIEMEHTAPHOTO HWCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX (PYHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOMN IIIOCKOCTH;
cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;
NPUMEHATH (PYHKIMH 11 MOJCTUPOBAHMS U MCCIIEIOBAHUS PEANBHBIX TPOILIECCOB.
Hayana maTreMaTH4eCKOro aHaImM3a:

CBOOOJHO ONEepUpOBaTh TMOHATHAMM: apupMeTHyeckas M TeoMeTpHuecKas mporpeccus,
OeckoHEYHO YOBIBaroIIasi reoMeTpUyecKass MPOTPEcCHsi, JIMHEWHBI M SKCIIOHEHIMAIbHBIM pPOCT,
(bopMyIna CI0XXHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

HCIIOJIB30BATh MMPOrpeCCum JJisd pCIICHUS PCAJIbHBIX 3aJ4a4 IMPUKIAAHOI'O XapaKTepa,

CBO6OI[HO OIICpHUPOBATH TIOHATUAMMU noCJICaA0BaTCIbHOCTD, CIIOCOOBI 3aJaHus
HOCHGHOB&TGHBHOCTCﬁ, MOHOTOHHBIC W Or'PpaHUYCHHBIC ITOCICAOBATCIIBHOCTH, NMOHUMATb OCHOBBI
3apOXKIACHUA MATCMATHYCCKOI'0 aHaJIn3a KaK aHaJIn3a OECKOHEYHO MaJIbIX,

CBOOOJHO ONEpUpPOBaTh MOHITUAMU: HEMpepbIBHbIE (YHKLIMH, TOYKH pa3pbiBa TIpaduka
(GYHKIIMH, aCUMITOTHI rpaduka (QyHKINY;

CBOOOJTHO OIEPUPOBAThH MOHATHEM: (DYHKIUS, HEMPEPbIBHAS HA OTpE3Ke, MPUMEHATh CBOHCTBA
HENpepbIBHBIX (DYHKIMNA AJIS pelIeHus 3a/1a4;

CBOOOJTHO OTIEpUPOBATh MOHATHSAMU: TIEpPBasi M BTOpasi MPOU3BOIHBIE (DYHKIINH, KacaTelbHas K
rpaduxy GyHKINU;

BBIUUCIISATh IMPOU3BOJHBIE CYMMBbI, IPOU3BEIECHUS, YACTHOTO U KOMIO3UIMH JABYX (YHKIIH,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

HCIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM [Tl pEIICHUs 3a]1a4.
HCIOJIb30BaTh IPOU3BOIHYIO JUIS UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTh U 9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIICe U HAUMEHbIIIee 3HAYCHUS (PYHKIIMHU HEMPEPHIBHON HA OTPE3KE;
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WCTIOJIH30BaTh MPOU3BOAHYIO Ui HAXOXKICHUS HAWIYYIIETO PEHICHUS B MPUKIAJHBIX, B TOM
Yrclie COLMATbHO-dPKOHOMUYECKUX, 3a/a4yax, Ui OMpEENIeHHUs CKOPOCTH M YCKOPEHHUS Ipoliecca,
3aiaHHOTO (hOopMYyITOit MK rpaduKoM;

CBOOOJHO OINEpPHPOBATH MOHATHIMU: NEPBOOOpA3Has, ONPEICICHHBI WHTErpaj, HaXOAUTh
nepBOOOpa3HbIE IIEMEHTAPHBIX (DYHKIMN M BBIYUACIATH HHTErpai o ¢popmyie Hetorona-JleiiGHumna;

HaxXoauTh IJ1omaau IJIOCKHUX (bl/Il"yp 1 00BEMBI TETI C IIOMOIIIBIO MHTET'pAaJia;

UMETh TMPEJICTaBICHHE O MAaTeMaTHYeCKOM MOJCIIUPOBAHUHM Ha TPUMEpPE COCTaBICHUS
nuddepeHIaIbHBIX YPaBHCHHH;

pliaTh MNPUKIAAHBIC 3adadd, B TOM YHUCIC COLOUATIBHO-3KOHOMHYCCKOIO H (1)I/I3I/I‘I€CKOFO
XapakTepa, CpCaACTBAMA MATCMATUYCCKOT'O aHaJIN34a.

MHuo:xecTBa H JIOTHKA:
CBO6OI[H0 OHepI/IpOBaTB IIOHATHUAMU . MHOKECTBO, onepaulxm Haa MHOXXECTBaMU,

HCIIOJIB30BaTh TGOPGTI/IKO'MHO)KGCTBCHHBH\/JI amnrmapar i OIHuCaHudg pPCajbHBIX HPOLCCCOB H
HBJ'IeHPIﬁ, IIpU pCHICHUH 3a1a4 U3 JPYIrux y‘{e6HBIX npeaAMCETOB;,

CBO6OILHO OIICpHUPOBATH MOHATHAMU: ONPEACICHUC, TCOPEMA, YPABHCHUC-CIICICTBUC, CBOMCTBO
MAaTEMATUYCCKOI'O 06’beKTa, A0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHCHU U HEPABCHCTBA.

K xoHny o0yuyeHusi o0y4yaouuiics moJy4ur cjeayloiue npeaMeTHbie pe3yabTaThbl MO
OTAeJbHBIM TeMaM  (enepanbHoii  padoyedl mporpaMMbl  y4eOHOro Kypca
«MaremaTukay. Kypc «I'eomerpusi»:

CB06OI[HO OoneprupoBaTb OCHOBHBIMU TIOHATUAMU CTCPECOMCTPUU IIpHU PCHICHUM 3adad H
MMPOBECACHNHN MAaTEMATUUCCKHX paccymneHHﬁ;

MPUMEHSTh aKCHOMBI CTEPEOMETPUU W CIICACTBUS W3 HUX IMPH PEHICHUU TEOMETPUYECKUX
3a/1a4;

KJ'IaCCI/Iq)I/II_[I/IPOBaTB B3aUMHOC PACIOJIOKCHUC TIPAMBIX B IIPOCTPAHCTBC, IUIOCKOCTEM B
MMPOCTPAHCTBE, IPAMBIX U IUIOCKOCTEH B MMPOCTPAHCTBE;

CBO6OILHO ONEpHUpOBaATh MMOHATHUAMHU, CBA3AHHBIMU C YIJIaMU B IMIPOCTPAHCTBC: MCKY MPAMBIMHA
B IIPOCTPAHCTBEC, MCIKAY priMOfI H IMJIOCKOCTBIO,

CBO6OI[H0 OINCpHUPOBATH ITOHATUAMHU, CBA3aHHBIMH C MHOT'OI'paHHUKAMU

CBOOOJHO  pacro3HaBaTh OCHOBHBIE BHJbl ~MHOTOTPAaHHUKOB  (IIpU3Ma, MHpaMHJA,
IpSAMOYTOJIbHBIN Mapasienenunen, Kyo);

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) MHOTI'OIr'paHHUKH, BLI6Hpa$[ OCHOBaHUA OJId KJ'IaCCI/I(l)I/IKaHI/II/I;
CB060,Z[HO OICpHUpOBaTh NOHATUAMU, CBA3AaHHBIMH C CCHCHNUEM MHOTOT'PAHHUKOB ITJIOCKOCTBIO,

BBINIOJIHATE IapajllelIbHOe, IIEHTPaJIbHOE M OPTOTOHAJIBHOE NPOEKTUpOBaHUE GQUryp Ha
IJIOCKOCTh, BBIMIOJIHATH N300pakeHust (pUryp Ha MiIoCKOCTH;

CTPOUTH CEYEHMS] MHOTOTPAaHHUKOB Pa3JIMYHBIMU METO/IaMH, BBIIOIHATH (BBIHOCHBIE) INIOCKUE
YepTekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHHU3Y;

BBIUHCIIATH IUIONIAN [TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma, MMpPaMUAA), TEOMETPUUECKUX
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TEJ C MPUMEHEHUEM (HOPMYT;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb M IUIOCKOCTh
CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI;

CBOOOJHO OINEpPUPOBATH IOHATHSMHU, COOTBETCTBYIOIIMMHU BEKTOpaM W KOOpJIMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATD ,Z[eﬁCTBPIH Haa BEKTOpaMu,

peliath 3aJa4ud  Ha  AO0KAa3aTCJIbCTBO  MATCMATHYCCKHUX OTHOIICHUN U HaxX0XJICHHUC
TCOMCTPHUYCCKUX BCIIMYUH, NPUMCHAA H3BCCTHBIC MCTOJbLI IMPU PCIICHHU MATCMATUYCCKHUX 3aldad
IMMOBBIIICHHOI'O U BBICOKOI'O YPOBHS CJIOKHOCTH;

IIPUMEHATH IIPOCTEUINNE IPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHBIC
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a1aY;

M3BIIEKaTh, TMPEOOPA30BBIBATH W HWHTEPHPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaX U PUCYHKAX;

IIPUMEHATH IIOJYyYECHHBIE 3HAHMUS Ha IIPAKTUKE: CPaBHUBATh W aHAJU3UPOBATh pPEalbHbIE
CHUTyallUW, MPUMEHATH W3YyYCHHBIC IIOHATHS B NPOLECCE MOMCKA PEUICHUS MAaTeMaTUYECKU
c(hOpMyIMPOBAaHHON MPOOJIEMbl, MOJAETUPOBATh pealbHbIE CUTyallUd Ha $3bIKE TE€OMETPHH,
HCCIIEIOBATh TMOCTPOCHHBIE MOJIEIA C HCMOJb30BAHHUEM T'€OMETPUYECKHX IIOHSATHH U TEOPEM,
amnmapara anreOpbl, peliarh MPaKTHUYECKHE 3a/aud, CBSA3aHHBIC C HAXOXKJICHHUEM T€OMETPHYCCKHUX
BCJINYMH,

UMETh MpPEeJCTaBIeHUs OO0 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUM KaK COCTaBHOM dYacTu
(dyHIaMeHTa pa3BUTHS TEXHOJIOTH.

CB060,Z[HO OIICpHUpOBaATh IOHATHUAMHU, CBA3AHHBIMHU C I_II/IJ'II/IHILpI/I‘leCKOI\/’I, KOHMYECKOU U
C(bepnqecxoﬁ IMOBCPXHOCTAMU, OOBSICHATH CITOCOOBI IMOJTYy4YCHUA

OIIEpUPOBATh MOHATUSAMH, CBA3aHHBIMU C T€JIaMU BpALEHUs: LUIMHIPOM, KOHYCOM, cepoil u
iapom;

pacrno3HaBaTh Tejla BpalleHus (LUWIMHIAP, KOHYC, cdepa H Iap) MU OOBICHATH CHOCOObI
MIOJIyYEHUS TEJl BPAILCHUS;

KJIacCCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPEPbI U MITOCKOCTH;

BBIYUCIIATE BCJIMYMHBI 3JICMCHTOB MHOI'OIPaHHUKOB W TCJI BPAICHUA, 00bEeMBI U Iiomaau
HOBerHOCTeﬁ MHOT'OT'PAaHHUKOB U TCJI BpAIICHUS, TCOMETPUUCCKUX TECJI C IPUMCHCHUEM (l)OpMy.TI,

CBOOOJIHO OIEpPUPOBATh TMOHATHUSAMH, CBSI3AHHBIMM C KOMOHMHALMSIMM Te€J BpalleHHs WU
MHOTOT'PAaHHMKOB: MHOTOTPaHHUK, BIHCAaHHBI B cdepy W ONHMCAaHHBIA OKOJIO cdepsl, chepa,
BIIMCAaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUUCIIATE COOTHOUICHUA MCKAY TIIOIIAAAMU HOBCpXHOCTCﬁ 1 00beMaMH I'IOI[OGHBIX TCII;

n300pakaTh M3ydaeMmble (QUTypHl, BBHIIOJHATH (BHIHOCHBIE) IUIOCKHE YEpPTEKU U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHHUS TEJ BPALCHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh M INPEOOpPa3OBBIBATE WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKUuX GUrypax, NpeAcTaBIeHHYIO Ha YepTexkKaxX U pUCYHKaX;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpUHAT;



15

pelaTh reoMeTpUYecKUe 3a/laddl Ha BBIYHMCIEHUE YIJIOB MEXAY MPSMBIMH U IUIOCKOCTSAMH,
BBIYHMCIICHHE PACCTOSHUM OT TOYKM JO IUJIOCKOCTH, B 1I€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/Ia IPU PELICHUH;

CBOOOHO OMEPUPOBATH MOHITUSIMH, CBSI3aHHBIMU C IBUKCHUEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA
JBIKCHUI;

BBINOJIHATh M300pa)KE€HUsT MHOTOIPAaHHMKOM M TeJI BpAlleHMs IpU MapayieIbHOM IEPEeHOCE,
LEHTPaJIbHOW CUMMETPUH, 36pKAJIbHOW CUMMETPUH, IIPU IIOBOPOTE BOKPYT MPSAMOIL, IpeoOpa3oBaHUs
MOI00HS;

CTPOUTb CEUEHUS MHOTOTPAHHMKOB M TE€J BpALICHMS: CEUEHUs IIMHApA (IapauieabHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMs] KOHyca (MapajjieIbHOE OCHOBAHMIO U IPOXOASILEE Yepes3
BEpLIMHY), CEUEHHs 11apa;

HCIIOJIb30BATh  MCETOAbI ITOCTPOCHHA CCUCHMHIA; MeTona  ClIeAoB, MCTOA  BHYTPCHHCTO
IMPOCKTUPOBAHUA, MCTO/ IICPCHOCA CCKyu.[CfI IIJIOCKOCTH,

AOKa3bIBATh 'COMETPUUCCKUEC YTBCPIKIACHU,

OPUMEHATh  TEOMETpUYECKHE  (aKThl Ul peIIeHHs  CTEPEOMETPUYECKHX  3ajad,
IPEAIOJIarafoMX HECKOJIBKO IIaroB PEHICHUs, €CIM YCIOBHS NPUMEHEHHS 3aJaHbl B SBHOU H
HEsIBHOHU (opme;

peuiatb 3aJa4d Ha  AJO0Ka3aTCJIbCTBO MATCMATHUCCKUX OTHOIICHUH | HaxXOoXJICHUC
TCOMETPHUICCKUX BCIIUYNH,

INPpUMCHATHL IIPOrpaMMHBIC CpCACTBA M 3JJICKTPOHHO-KOMMYHUKAIITUOHHBIC CHUCTEMbBI IIpU
PCIICHHUU CTCPCOMCTPHUICCKUX 3a0a;

K xoHmy o0ydeHusi odyqarommiics MOJy4uT cjeAylolue NMpeaMeTHble pe3yJbTaThbl 10
oTIeJBbHBIM TeMaM ¢eaepanbHoii padoyeii mporpaMmmsel yuedHoro kypca « Marematuka». Kype
"BeposiITHOCTB M CTATHCTHKA''.

cBOOOHO ONEpUPOBATH MOHATUSAMU: Tpad, MIOCKUI rpad, CBI3HBINA rpad, myTh B rpade, 1eMnb,
LIMKJI, IEPEBO, CTENIEHb BEPIINHBI, IEPEBO CIIYYalHOTO SKCIIEPUMEHTA;

CBOOO/IHO OIEPUPOBATh MOHATUSMU: CIIy4YallHBIM SKCIIEPUMEHT (OIBIT), CIy4ailHOE COOBITHE,
JJIEMEHTapHOE clydyallHOe CcoObITHE (DJIEMEHTapHBIM HCXO0J) CIy4allHOrO OMbITa, HAaXOIWUTh
BEPOSITHOCTH COOBITUH B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaxoauTh W (POpMyIHpOBaTH COOBITHA: TEepecedeHue, OObeAMHEHWE MaHHBIX COOBITHH,
coObITHE, TPOTHUBOMOIOKHOE TaHHOMY, UCIIONIb30BaTh TUArpaMMbl Ditiepa, KOOPAUHATHYIO TIPSIMYIO
JUISL PEIIeHUs] 33714, TI0JIb30BaThCsl (POPMYIION CIIOKEHHSI BEPOSITHOCTEH ISl BEPOSITHOCTEH JABYX U
TpEX CIy4alHbIX COOBITHIA;

OIICpHUPOBATH IMOHATUAMU. YCIIOBHAsA BEPOATHOCTH, YMHOXKXCHHUC BGpOSITHOCTCfI, HE3aBUCHUMBIC
COOBITHS, IEPEBO CITY4alHOTO HKCIIEPUMEHTA, HAXOAUTh BEPOSITHOCTH COOBITHII ¢ TOMOIIBIO TIPaBUIIA
YMHOXKEHHS, JIepeBa CIIY4ailHOTO OIBITA, UCIIOIL30BaTh (POPMYIy MOJTHON BEPOSTHOCTH, GPOpMYITy
Baiieca mpu perieHnu 3a1ad, ONpeaesaTh HE3aBUCUMOCTh COOBITHI MO (OopMyIie U M0 OpraHu3aluu
CIIy4allHOTO HKCIIEPUMEHTA;

INPUMCHATH U3YUYCHHBIC KOM6I/IHaTOpHBIC (I)OpMyJ'ILI IJIL ICPCUYUCIICHUA 3JIEMCHTOB MHOZKCCTB,
9JICMCHTApPHBIX COOBITHI cnyqaﬁHoro OIIbITA, pCHICHUA 3a/la4 110 TCOPUU BepOHTHOCTCﬁ;

CBOOOJTHO OMEPUPOBATH MOHATHUSAMU: OWMHAPHBIA CIIYYalHBIA OMBIT (MCIBITAHUE), YCHEX |
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HEyJa4ya, He3aBUCHUMBIE UCIBITAHUS, CEPUs MCIBITAaHUM, HAXOAUTh BEPOSTHOCTH COOBITHI: B CEpHU
UCIIBITaHUH 10 IIEPBOr0O yCIeXa, B CEPUMU UCIBITAHUN bepHyIlu, B ONBITE, CBA3aHHOM CO CIIy4alHBIM
BbIOOPOM U3 KOHEUHOH COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh NOHATHUAMM: CilydaiiHas BEJIMYMHA, PACIIPEAEICHUE BEPOSTHOCTEM,
qyarpaMma pacrpenesieHusi, OWHapHas ciay4aidHas BeIMYMHA, T€OMETPUYECKOoe, OWHOMMAIBbHOE
pacrpeneneHue.

OIICpHUpOBaTh IMOHATHAMH: COBMCCTHOC pPACHpCACICHHUC IOBYX CﬂyqaﬁHbIX BCJIIMYHMH,
HCIIOJIB30BAaTh Ta6n1/1uy COBMCCTHOI'O pacHnpCacjICHus IBYX CJ'Iy‘l&fIHBIX BCIIMYMH JId BBIICIICHHUA
pacnpeaciCcHus Ka)KI[OfI BCJIIMYMHBI, OIIPCACIICHHUA HC3aBUCUMOCTU CJIy‘-Iaf/’IHbIX BCJIMYMH,

.CBOOOJIHO OIEPUPOBATH IOHATHEM MATEMAaTUYECKOI'0 OXHJAHUS CIy4allHOW BEJIMYMHBI
(pactipenienenus), NPUMEHATh CBOMCTBa MaTeMaTHYECKOTO OXHUJAHUS NpU pelleHUM 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHIaHNEe OMHOMHAIBLHOTO M TEOMETPUIECKOTO paclpeieeHuH;

CBOOOZIHO OMNEpUPOBATh TMOHATUSAMU: JIUCIEPCUS, CTAHIAPTHOE OTKIOHEHHE CIIy4aiHON
BEJIMYMHBI, IPUMEHSTh CBOMCTBA JUCIEPCUU CIy4yallHOW BEIMUYMHBI (paclpeleieHusl) IPU PEeLICHUH
3a[a4, BBIUUCISATH TUCHEPCUI0 U CTAHJAPTHOE OTKJIOHEHHE TeOMETPUYECKOro M OMHOMHAIBHOTO
pacnpeneneHuit;

BBIUUCIIATh BBIOOPOYHBIC XapaKTEPUCTHKH IO JAHHON BBHIOOPKE U OICHUBATH XapaKTCPUCTUKU
FeHepaJIBHOfI COBOKYITHOCTH AAHHBIX IT1O BI>I60pO‘-IHI)IM XapaKTCPHUCTHUKAM. OIIGHI/IBaTB BCPOATHOCTHU
COOBITUIT M TIPOBEPATH MPOCTEHINIUE CTATHCTUYECKUE THUIOTE3bl, TOJb3YsACh H3yYCHHBIMU
pacrpeeICHUsIMH.

Ilepeyenb MJIaHUpPYeMBbIX Pe3yJbTATOB O00Y4YeHUS] 1O Yy4eOHOMY TMIpeaMeTy,
COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3YJIbTATAMH OCBOEHHUS 00pPa30BaTeJbLHOMH MPOrpaMMbl

B pesynbrate u3yyeHHs AMCHUIUIMHBI 0OydYarOUIMCsA TOJKEH OCBOMTH cieayomue olime
KOMIIETEHIINH

OO01I1e KOMIIETEHIIUN

OK 01. Beibupats criocoOsbl penieHus 3aau npopeccuoHaIbHOM 1eATeIbHOCTH IPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM

OK 02. Mcnonp30BaTh COBpEMEHHBIE CPEJICTBA MIOKUCKA, aHAJIN3a U UHTEpIIpeTallui HHOpMALIUY, U
MH(OPMALIMOHHBIE TEXHOJIOTHH JUIs BBIOJIHEHMS 33]1a4 IPOPeCcCHOHATBHOM e TeTbHOCTH

OK 03. ITnanupoBath U peaqu30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U INYHOCTHOE Pa3BUTHE,
HpEANPUHUMATENBCKYIO IEATEIbHOCTh B MPO(eCcCHOHANBHOM cepe, UCIIOoNb30BaTh 3HAHUS 110
IPaBOBOM M (PMHAHCOBOI IPaMOTHOCTH B PA3IMYHBIX )KMU3HEHHBIX CUTYaLUSX;

OK 04. DddexTnBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymecTBiATh yCTHYIO M IUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYAAPCTBEHHOM S3BIKE
Poccuiickoii @enepaiuu ¢ yueTroM 0COOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA,

u HpO(bCCCI/IOHaHBHBIC KOMIICTCHIIUN

[TpodeccrnonanbHbie KOMIIETEHITUN

[1K 3.2. BbINOJHATE MPOLECC U3MEPEHMS XapaKTEPUCTUK KOMIIOHEHT MPOTrPaMMHOIO MPOIYKTa AJIs
OTIpe/ieNIeHUs] COOTBETCTBUS 3aJaHHBIM KPUTEPHUSIM.

B pesynbsTare ocBoeHms yueOHOT0 npeaMera «MaTemaTiukay 00yJaronTuics JOJKEH:
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3HATh:

- TEMaTUYECKHUI MaTepual Kypca

YMeTh!

MIPOBOJIUTH TOKIECTBEHHBIE MPEOOPA30BaHUS UPPALIMOHATIBHBIX,

[I0Ka3aTeIbHbIX, JIOrapU(PMUIECKUX U TPUTOHOMETPUUYECKUX BBIPAKECHUI;

- pemarh uppanroHalbHbIE, JOrapU(PMUUECKUE U TPUTOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA;

- pelarh CUCTEMbl YPaBHEHUI U3yUYEHHBIMU METOJAMU;

- CTPOUTH I'paMKH JIEMEHTApHBIX QYHKIUI U IPOBOAUTH IpeoOpa3oBaHus rpaduKos,
UCIIOJIb3Ys U3yYCHHbIE METO/IbI;

- IPUMEHSATH alnapaT MaTeMaTHYECKOI0 aHAJIN3a K PELICHUIO 3aay4;

- IPUMEHATh OCHOBHBIE METO/IbI FEOMETPUH (IIPOCKTUPOBAHHUS, IPEOOPA30BaHUM, BEKTOPHBIH,
KOOpJMHATHbIN) B PEIICHUH 33]1a4.

2. CTPYKTYPA YYEBHOI'O IIPEJIMETA

JrcuunimHa u3ydaercs B TCUEHUU JBYX CEMECTPOB.
OOmast Tpy1o€MKOCTh NUCHMILIMHBI coctaBisieT 204 waca. VX pacnpezpencHue mo BHIaM
paboT IPECTABICHO B TAOIHIIC:

Buanl y4eGHbBIX 3aHATHIA H paGoThI TpyaoeMKoCTh 1 cemectp 2 cemecTp
00y4YaomuXxcs BCero, 4ac
O01mas Tpy10eMKOCTb Y4eOHOr 0 204 72 132
npeaMera
O6beM padoThbI 00YYAOIIHXCS BO 148 68 80

B3aHMO/IeCTBHUH C MpernojgaBaTejgeM
10 BUJIaM y4eOHbIX 3aHATHH (Bcero),

B T.4.:

JEKIAN - - -

71a00paTOpHbIE 3aHATHS - - -

NPAaKTUYECKHUE 3aHATH / YPOK 146 66 80
CamocrosiTenbHas padora 38 4 34
IIpomexyTouyHas aTrecTanus (4achl 19 2 17
HA KOHTPOJIbHYI0 padoTy/ 3K3aMeH)

Koncyabranus 1 - 1

IIpomeskyTOoUHAs aTTecTALMS KOHTPOJIbHAs1 padoTa IK3aMeH




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

Buabl yueoHoii padoThl

L4050 Pabora BO
UDCAMCIHONG B3aHMO/IEICTBUH
pe3yabrara/ ¢ Cano
Koapl @DopMbI TEKYLLIETO
KOMIeTeHuumii, HaumeHoBaHue pa3jieiioB, TeM HPeHOHiBaTeHeM :;zﬁ; KOHTpOIsI
¢opmuposanmio Coaepxxanue yueOHOro MaTepuasa p (nammenoBanme
KOTOPBIX IpakTu i OLICHOYHOI'0 CPeCTBA)
cnoco0CcTByeT Jlexuun YyecKkue a. unc
3/1eMeHT , uac BAIUTLH
nporpamMmabl 51/ ypoK,
yac
1 cemecTp
Pasznen 1. Anre6pa u Hayajia MaTeMaTH4eCKOro aHAJIN3a
Tema 1. Uncsia u BbIYMCIEHUS
(1) 2) IlpakTuyeckoe 3ansaTue 1. PamumonanpHpie uucna. OOBIKHOBEHHBIE W JECATHYHBIC APOOH, IPOIEHTEHI, 2 Pemenne
6) 19) OeckoHeuHble epuouieckue qpobu. [Ipumenenne qpobeit 1 MPOLIEHTOB TS PEICHHUS PUKJIAAHBIX 32144 MPAKTUYECKUX
20) |OK 1-5 u3 pasnuHHbIx oTpacneit 3nanuit u peansHoi ku3au. HOK u HO/I. JleiicTBuTenbHbIe Yncha. 3ayau.
23) WpparmoHanbHble yucia. Moaynb qeiCTBUTENHHOTO YHCIIA U €T0 CBOHCTBA. §
32) [TpuOnvkeHHBIE BEIYMCIICHHS, PaBUIIa OKPYTIICHUS, TPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHH.
33) IpakTuueckoe 3ausitue 2. beckoHeyHo yObIBaromias reomerpudeckas nporpeccusi. CyMMa 6€CKOHEUHO 2
YOBIBAIOIIEH TEOMETPUUECKOM MPOTPECCUU. ApupMETHIECKHI KOPEHb HATYpalbHON CTEMEHH U €ro)
CBOMCTBA.
IIpakTuyeckoe 3anatue 3.. CTeneHb ¢ UelbIM Noka3aTteneM. buaom Herotona. Mcnonp3oBanne momxosime 2
(hOpMBI 3amvicH JISHCTBUTEIBHBIX YMCEI [Tl PEIICHUS MTPAKTUYECKUX 3a1a4 U MPeCTaBlIeHUs JaHHbIX.CTENeHb
C JICICTBUBENBHBIM [TOKA3ATEIIEM.
IIpakTuyeckoe 3aHaTHe 4.. TOXIECTBA U TOXKAECTBEHHBIE TPE0OPa30BaHUs. Y paBHEHHE, KOPEHb YPaBHEHUSI. 2
HepaBeHCTBO, pelieHNe HEPABEHCTRA.
IpakTnyeckoe 3aHaTHEe 5. Pemenune cucteM JMHEHHBIX ypaBHeHHMH. Marpuua cHUCTeMbl JIHMHEHHBIX 2
iypaBHeHu#. OmnpenenuTtens MaTpumbl 2 X 2, €ro reéOMETPUYECKHid CMBICT W CBOWCTBA, BBIYUCIIEHHE E€T0
3HA4YeHHS, TPIMEHEHNE ONPENETUTENs IS PEUIeHUs] CHCTEMBI JMHEWHBIX ypaBHEHHUH. Pemienne nmpukiaHbIx|
Baszad ¢ MOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHU. VccnenoBanue NocTpOEHHON MOJEIH C MTOMOIIBIO MaTpHI]
Y OTIPEJIEIUTEIICH.
CamocTrosiTesibHas: padoTa [loaroToBka K MpakTHYECKUM 3aHATHIM -
Tema 2. CreneHHast GyHKIHSA
(1)2)3) IpakTuueckoe 3ansitue 6. CreneHHas (YHKIMS C HATypajJbHBIM M IIEJIbIM IOKa3aTeleM. Ee cBoiicTBa u 2 Permtenne
5)20) |OK 1-5 rpajguk. CpoiicTBa m rpaduk KOpHS N-OM CTENEHW Kak (YHKIHA OOpaTHOH CTEICHH C HATypalbHBIM HPAaKTUYECKUX
MOKa3aTeJIeM.
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21) 22) IpakTnyeckoe 3ansitue 7. PABHOCWIIbHBIC YPABHCHUS U YPAaBHCHUSI-CIICICTBHSI. 2 3ajad.
32) 33) IpaxkTyeckoe 3anaTue 8. Mppaunonansueie ypaBHeHHs1. OCHOBHBIE METO/bI PEILICHUS HPPALMOHATIBHBIX 2/
ypaBHeHUI. MppanmoHaibHbIe HEPABEHCTBA.
CamocTosiTesibHast padoTa IloAroToBKa K MPaKTHISCKUM 3aHATHIM
Tema 3. Iloka3zaTeabHas pyHKUUS

(1)2)3) IIpakTunyeckoe 3anaTue 9. [lokazarenpHas GpyHKuus, e¢ cBoicTBa. I'paduk mokazarensHoOU 2/ Pemenue
5)20) |OK 1-5| pynkuun. MPaKTHUYECKHUX
21) 22) IIpakTnuyeckoe 3ansaTue 10. [TokasarensHble ypaBHEeHUs. OCHOBHBIE METO]IbI PELLICHUS 2 3ajad.
32) 33) MOKa3aTeNbHbIX ypaBHEeHUN. [loka3aTenbHbIe HEPABEHCTRA.

IIpakTnueckoe 3ansaTue 11. [lokasarenvHble ypaBHeHud. [loka3zaTenbHbIe HEpaBEeHCTBA. 2

CamocrosiTesbHas pabora [loaroToBka K NpakTUYECKUM 3aHATUAM

Tema 4. Jlorapupmuueckasi pyHkuus

(1)2)3) IpakTuyeckoe 3ansatue 12. Jlorapudpm. [lousarue morapudma. Croiicta norapudmos. 2 Pemenue
5)20) |OK 1-5 MIpakruueckoe 3ansitue 13. Jlorapupmudeckas Gyrxums. CBONCTBA TOrapuMUaecKoipyHKIHM. 2 HPaRTHICCKUX
21) 22) I'paduk norapupmuyeckoit GyHKIUH. 3ajat.
32) 33) IIpakTnueckoe 3ansaTue 14. Jlorapudpmuueckre ypaBHeHusi. OCHOBHBIE METObI PELLICHUS 2

Jorapu(pMUYECKHX ypaBHEeHHH. PaBHOCHIIbHBIE TOrapuMUUecKie ypaBHEHUs. MeTo/Ibl pereHHs

Jorapu(pMUUECKUX YPaBHEHHH.

IIpakTnueckoe 3ansitue 15. Jlorapudpmuyeckne HepaBeHCTBA. PaBHOCHIIBHBIE TOrapupMHUUYecKue 2

HepaBeHCTBA. MeTobl penieHus Jorapu(pMUUecKuX HEpaBEHCTB.

CamocrositesibHas padora [1oAroToBKa K MPaKTUYECKUM 3aHATHAIM

Tema 5. Tpuronomerpuyeckue popmyJibl

IIpakTuueckoe 3ansaTue 16. Paguannas mepa yria. [IoBopoT TOUKM BOKpYT Ha4allaKOOpAUHAT. 2/0,25 Pemenue
(1)20)2/0K 1-5| KoopaunaTsl TOukd OKpykHOCTH. OTipe/iesieHne CHHyca, KOCHHYca U TaHTeHCa yriia. 3HAKH MIPAKTUYECKUX
1)32)3 CHHYCa, KOCHHYCa M TAaHI'€HCA YIJla. 3aBUCUMOCTb MEXAY CUHYCOM, KOCHHYCOM U TAHT€HCOM 3ajad.

3) OJTHOT'O M TOTO € yIJIa.

IIpakTnueckoe 3ansaTue 17. Tpuronomerprudeckue ToxaecTBa. Criocoobt 2

Jl0Ka3aTenbcTBa TokAecTB. [IpeoOpa3oBaHme TOXKIECTB.

IIpakTnyeckoe 3anaTHe 18. Cunyc, KOCHHYC, TAHI'€HC, KOTAHT'€HC YUCJIOBOT0O aprymenrTa. Gopmysisl 2

cnokeHus1.CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC JBOMHOTO yria. @opmysibl JBOWHOTO yria.

IIpakTnueckoe 3anaTHe 19. CuHyC, KOCUHYC, TaHI'€HC U KOTAHI'€HC [TOJIOBUHHOTO yriia. @opmysisl 2

npuBeaeHus. Cymma u pazHocTb cuHycoB. Cymma U pa3HOCTh KOCUHYCOB.
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CamocrosiTeJIbHas paﬁoTa HOI[FOTOBKa K IIPpaKTUYECKHUM 3aHATHAM

Tema 6. TpuronomerpuyecKue ypaBHeHHs1 H HEPaBEHCTBa

(1)3)6) IpakTnyeckoe 3ansatue 20. [Ipocreiimme TpUrOHOMETPUUECKUE YpaBHEHHUSI COS X = . APKKOCHHYC YcTHBIA  ompoc.
20)21) YUCIIOBOTO apryMeHTa. Penienne ypaBHeHHH BUIa: COSX=a. Pemenue
32)33) OK 1-5 IMpakTuueckoe 3ansitue 21. [Ipocreiiiue TPUroHOMETpUIECKUE YpaBHEHUS SIN X = a. ApKCUHYC MPAKTUYECKIX
YHCIIOBOr0 apryMeHTa. PerieHne ypaBHeHni Buaa: Sinx=a. 3ajau.
IIpakTuyeckoe 3ausTue 22. [Ipocreiinme TpuroHOMeTpUIeCKHe ypaBHEeHUs g X = a. ApKTaHTeHC
YUCJIOBOIO aprymenTa. Pemenue ypapHeHui Bujaa: tgx=a.
IIpakTnyeckoe 3ansaTHe 23. PerieHne TPUroHOMETPUUECKUX YpaBHEHUI.
IMpakTuueckoe 3ansaTue 24. Ypapuenue asinx+bcosx=0. YpaBHeHus, perraeMpiepas3iokeHUeM
JIeBOM YacCTH HA MHOXKUTEIIN.
IIpakTnuyeckoe 3ansaTHe 25. TPUrOHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM PEIICHUS.
Pemienyie TpHroHOMETPUYECKUX HEPABEHCTB Pa3IM4YHBIMU CI1I0CO0aMU
CamocrosiTesbHas padora [loaroToBka K mpakTHUECKUM paboTam
Tema 7. Tpuronomerpuueckue pyHKIUH
(1) 4) IpakTunyeckoe 3ansaTHe 26. O61aCTh ONpPENENCHUsT 1 MHOKECTBO 3HAUCHUUTPUTOHOMETPHIECKUX YcTHBII onpoc.
5) 20) OK 1-5| ¢ynukimii. YeTHOCTh, HEYETHOCTb, IEPUOUIHOCTh TPUTOHOMETPUUECKUX (DYHKITH. Pemenue
22) 32) IIpakTnueckoe 3ansaTHe 27. CBOICTBa TPUTOHOMETPUUECKUX (PYHKIMHA U UX TpapUKH. MPaKTUYECKUX
33) 3aa4.
CamocTosiTe1bHasi padota [lonroToBKa K MpakTUYECKUM paboTam
Tema 8. [IpousBoanas
(1) OK 1-5| IIpakTnueckoe 3ansTue 28. YUnicnosas 1mocien0BaTeIbHOCTh, CIOCOOKI €€ 3a/1aHMS, TectupoBanue
4) 22) |TIK 3.2| 6eckOHEUHO MaJIbIe BEJIMYUHBI. Pemenue
24) IpakTuyeckoe 3ausaTue 29, 30. [lepBas u Bropas npou3BoHbIe QyHKITUH. OnpenenecHue, TpaKkTHHCCKNX
32) reoMeTpruuecKuil 1 pusnyeckuii cMbici mpou3BoaHoM [IpaBuna nuddepeHnupoBaHus. 3ajad.
33) [TpousBoaHbIE AeMeHTapHbIX QyHKINK [Ipon3BogHas BTOPOTO MOpsi/iKa U €€ IpUMEHEHHeE.
IIpodeccrnoHATILHO - OPHEHTHPOBAHHOE 3a/IaHHe
l3MepuTenbHbIE METO/IbI OLIEHKH MPOrpaMM: Ha3HAYeHHE, YCIOBUS MPUMEHEHUSI.
CamocrosiTejibHas padoTa [ToaroToBka k mpakTH4ecKuM padboTam
Tema 9. IlpumMeHeHHe NPONU3BOIHON K HCCIeI0BAHUIO (PYHKIIMHU
(1) 4) |OK 1-5IpakTyeckoe 3anaTue 31. IlpuMeHeHHe NPOU3BOJHOM K HCCIENOBAHMIO (YHKIMM HAa MOHOTOHHOCT. Pemenue
B03paCTaHI/IC n Y6I>IBaHI/Ie (bYHKI_II/II/I MMPAKTUYCCKUX
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22) IpakTnyeckoe 3ansTHE 32. DKCTPEMYMBI QYHKIIUH 1 3ajad.
24) IpakTnyeckoe 3ansitue 33. YpaBHeHHe KacaTelbHOW K rpaduky ¢yHkmuu. IlpumeHeHHe MPOU3BOTHOH K 2
32) MOCTPOEHHUIO TPAPHUKOB.
33) IpakTudeckoe 3ansitne 34. HaxoxneHne HauOONbIIEr0 M HAWMEHBIIErO 3HAYEHUI HENPEpPHIBHOM 2
(byHKIIMN Ha OTpe3Ke
IpakTuyeckoe 3ansaTue 35. BeimykinocTs rpaduka GyHKINU, TOYKH eperuoa. 2
IIpakTuyeckoe 3ansiTue 36. IIpumMeHeHne NMPOM3BOMHOM Ul HAXOXKACHWS HAWJIy4dlIEro PELICHHs B 2
MPUKIIAIHBIX 3a]a4ax, AJs ONpeAeNieHUs] CKOPOCTH M YCKOPEHUs Ipoliecca, 3aJaHHOro (GopMymnoi win
rpaduKoM.
CamocTosiTesibHast padoTa. [ToAroToBKa K MPaKTUUECKUM 3aHITHSIM.
Htoro 3a 1 cemecTp 66
2 cemecTp
Paznen 1. Anredpa u HaYajIa MaTeMaTHYeCKOI0 aHAJIN3a
Tema 10. [1epBooOpa3Has
1) 4) |OK 1-5|lIpakTyeckoe 3ansTue 1. [leppoobpasHas, 0CHOBHOE CBOWCTBO IepBO0Opa3HEIX. IlepBooOpasHbie 2 YcTHBIH ompoc.
22) 24) preMeHTapHbIX (yHKIMH. [IpaBuiaa HaX0KIEHUs IEPBOOOPa3HBIX Pemenue
32) IIpakTyeckoe 3anaTue 2. Boruncienue onpeneneHHoro uaTerpaia no gopmyine Hetorona-Jleiioauna. 4 TPaKTHYECKUX
33) Beryuciienye miomaei CrioMOLIbi0 HHTETPAJIOB. 3ajau
IpakTuyeckoe 3ausitue 3. [IpuMeHeHne nHTerpana Juisd HaXOXKJACHUS IUIONMAAei IOCKUX GUIyp U 00bEMOB 2
rE€OMETPUYECKHX TeJl.
CamocrosiTesibHasi pa6oTa [1oaroToBKa K NpakTHUECKUM 3aHSATHSIM
Tema 11. KomnjiekcHble Yncia
(1)2)5) |OK 1-5IpakTuyeckoe 3anaTue 4. KoMmruiekcHble uncna. AnreOpandeckas 1 TPUTOHOMETpHYECKast (POPMBI 2 Pemenune
32)33) 3aIMCH KOMIUIEKCHOTO Yrciia. Apu(METHIESCKIE ONEPAIH ¢ KOMIUIEKCHBIMH unciiaMu. M3o0paxeHue MTPAKTUICCKHIX
KOMIUIEKCHBIX YMCEJl HA KOOPAMHATHOW INIOCKOCTH. 3a/1ad.
IIpakTuyeckoe 3ansatue S. ®opmyna Myaspa. KopHu N-0if CTENEeHW M3 KOMIUIEKCHOTO YHUCIHA. 2
[TpriMeHeHe KOMIUIEKCHBIX YUCEIN JUISl pellieHus (PU3MUECKUX ¥ TEOMETPUUECKUX 3a7ad.
CamocTtosiTebHas padora [loaroToBka Kk NpakTHYECKUM 3aHATUSAM
Tema 12. MHoXkecTBa U JIOTHKA
(1)16) |OK 1-5lIpakTryeckoe 3ansiTue 6,7MHOKECTBO, OIEPAIIMU HAJl MHOYKECTBAMHU U X CBOHCTBA. J{MarpaMmbl 4 Perrenne
17) 32) Ditnepa-Benna. [I[puMeHeHne TEOPETUKO-MHOKECTBEHHOTO arapaTa JIijIsl OIMMCAHUS PEATHHBIX TIPOIECCOB H MPaKTUYECKUX
33) SIBJICHHIA, TPY PEILICHUY 33/1a4 U3 IPYruX yueOHbIX npeameroB. OnpenenieHne, TeopeMa, CBOUCTBO 3aj1ad.

MAaTEMATHYCCKOT'O O6’[>€KTa, CJICACTBUC, JOKA3aTCIbCTBO, PABHOCUJIBHBIC YPABHCHHUS.
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CamocrosTeJibHas paﬁoTa HOI[I‘OTOBKa K IPaKTUYCCKHUM 3aHATHAM

Pa3jen 2. BeposTHOCTH M CTATHCTUKA

Tema 13. BeposiTHOCTb COOBITHI

(1)7) |OK 1-5[lIpakTuueckoe 3amstue 8. ['pad, cBasubii rpad, myru B rpade: mukisl W nenu. CreneHb 2 Pemenue
8) 16) (BasieHTHOCTD) BepiuHbL. ['padbl Ha iockocTH. [lepeBbs. IIPAKTUYECKUX
18) CryyaliHble S9KCIIEPUMEHTHI (OMBITHI) U ClTydyaiiHble COOBITHS. DiIeMEHTapHbIe COOBITHS (HUCXOIBI). 3a/1a4.
25) BeposaTHOCTh ciiydaitHOTo coObITHS. biin30CTh 4acTOTHI ¥ BEPOSTHOCTU COOBITUH. Ciy4aiiHbIE OMBITHI
26) C paBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU
27) 4
32) 33) IpakTnyeckoe 3ansTue 9. VYcnoBHass BEpOSTHOCTh. YMHOXCHHE BeposiTHOCTeH. JlepeBo ciydaitHOTO
bkcriepuMenTa. Dopmyrna momHOW BepostHoctH. Popmyna baiieca. HesaBucumble coObiTus. bunapHEIHA
CITy4aifHbIM OIBIT (MCTIBITAHKE), YCTIeX U HeyAada. HesaBucumele ncnbiTanns. Ceprsi He3aBUCUMBIX UCITBITaHUH]
imo meproro ycrexa. [lepecranoBku u pakropuan. Yucio coueranuid. TpeyronsHuk [lackans. ®opmyna 6uHOMA)
HproTOHA.
CamocTosiTesibHasi pa6oTa [1oaroToBKa K NPakTHUECKUM 3aHSATHSIM
Tema 14. MaTemaTuyeckasi CTATHCTHKA
(1)7) |OK 1-5 4/ Pemenue
8) 16) IIpakTuyeckoe 3ansitue 10. Maremarnueckoe OXKUIaHUE CIIYIAHON BEIMUUHBI (pactpeaenenus). [Ipumepsr IPAKTUIECKUX
18) NPUMEHEHUSI MaTeMaTHYeCKOro OXHAaHWs (CTpaxoBaHUe, JoTepes). MaTemaTndeckoe OXHIaHWe OMHApHOM 3aj1au.
25) cITydailHOM BeJln4YnHbl. MaTtemMaTuyecKkoe O)KI/II[aHI/IevCYMMI)I CIIy4ailHbIX BEJIMYUH. MaTeMaTH4eCcKOe OKUJaHNuE
26) reoMeTpHYECKOr0 1 OMHOMHAIIBHOTO pactpe/ielIeHHH.
27) ) 2
32) 33) IpakTnyeckoe 3ansitTue 11.  HenpepbiBHBIC Ccily4yaiiHble BEJIUYWHBI. I:IpI/IMepLI. OyHKIUS TUIOTHOCTH
BEPOSITHOCTU pachpeneneHus. PaBHOMepHOe pachlpesielieHne M ero CBOWCTBa. 3ajadyd, NPUBOJSIIAE K
MOKa3aTeNbHOMY paclpe/ielieHuto. 3ajadul, NPUBOAAIINE K HOpMallbHOMY pachpeneneHuto. DyHKus
TUIOTHOCTH BEPOSTHOCTH IIOKA3aTENIbHOTO paclpenesieHns, pYHKIUS TUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO
acrpenesenys. OyHKIMS INIOTHOCTH M CBOMCTBA HOPMAJILHOTO PACIpe/IeIICHUSL.
CamocTosiTesibHast padoTa [1oAroToBKa K MPAKTHIECKUM 3aHATHIM
Pa3nen 3 I'eomerpust
(1)9)1 |OK 1-5 [pakTuueckoe 3ansitue 12. OCHOBHBIC IOHATUS CTEPEOMETpPHU. TOdYKa, TpsAMas, IJIOCKOCTb, 2 Pemenne
2)14 npocTpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM MOCTPOSHUM CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU IIPAKTHIECKUX
)15) W CJIC/ICTBUS U3 HUX 3ajad

28)2
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9)30
)32)
33)

IIpakTnueckoe 3ansiTue 13. [TapasuienbHble npsiMble B ipocTpaHcTBe. [lapamienbHOCTh Tpex
MIPSIMBIX, NTAPAJUIEIBHOCTD IPSIMOU U INTOCKOCTH. [lapasuiesibHOE U EHTpaJIbHOE TPOEKTUPOBAHUE,
n3obpaxxenue puryp. OCHOBHbIE CBOMCTBA NapajlIeNbHOr0 poeKTupoBanus. M3zo0paxenue puryp B
NapaJUICIbHON IPOEKIINH

IIpakTnueckoe 3ansaTue 14. [lapamienbHOCTh OPSIMBIX U IUNIOCKOCTEN B IPOCTPBHCTBE.

IIpakTnueckoe 3ansaTue 15. [Ipru3Haku cKpemMBaOMUXCs MPSIMBIX. YTIIbI C COHANIPABICHHBIMU
CTOPOHAaMHU. YTOJI MEXAY NPSIMbIMHU B IPOCTPAHCTBE.

N

IpakTuyeckoe 3ausaTue 16. [NapamensHocTs uiockocteit. CBOMCTBA MapalieNbHBIX MIIOCKOCTEH.

IIpakTuyeckoe 3ansitue 17. Terpasp.

IIpakTuueckoe 3ansitue 18. [lapannenenunern.

IIpakTnueckoe 3ansaTue 19. 3aaun Ha TOCTPOCHUE CEUCHUH.

IIpakTnueckoe 3ansaTue 20. CoiicTBa napasuienenunena.

IIpakTuueckoe 3ansaTue 21. [leprnenauKynspHble IpsMbIE B IPOCTPAHCTBE, MpsIMble apaslieIbHbIe
U NIEPIEeHINKYJISpHBIE K MIJIOCKOCTH.

N[N NP PN

IpakTuyeckoe 3ansaTue 22. [Ipu3HaK MEePHeHAUKYIIPHOCTH MPSIMOI U TUIOCKOCTH.

IIpakTnuyeckoe 3ansiTue 23. Teopema o IpsMOil, NEPHIEHANKYIAPHOHN K MIIOCKOCTH.

IIpakTnueckoe 3ansiTue 24. PacctossHue OT TOUKU 0 MIOCKOCTH. OpTOroHajnbHOE
poeKTUpOBaHue. [IepreHIuKyIsAp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHUE OT MPSAMOMN J0 MIIOCKOCTH, IPOeKIHs (pUrypbl Ha miIockocTh. Teopema o Tpex
MIEPIEHIUKYISIPAX.

IIpakTHyeckoe 3aHsATHE 25. YT0OI MEXy IPSAMOM U TIOCKOCTBIO.

IMpakTuyeckoe 3ansaTHe 26. Perenne 3amau

CamocTrosiTesibHas padoTa [loaroToBka K MpakTHYECKUM 3aHATHIM

Tema 16. MHOrorpaHHuKH

1)9)
13)
12)
14)
15)
28)
29)

OK 1-5

IIpakTunyeckoe 3ansTHe 27. [IByrpaHHbIi YroJl. JIMHEHHBIN YOl ABYTPAHHOTO yria. TpexrpaHHbIi
Y MHOTOTpaHHbI€ yribl. CBOMCTBA IJIOCKUX YIJIOB MHOTOTPaHHOrO yriia. CBOMCTBA IJIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yriia. TeopemMbl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOI'O YIUIA.

IIpakTuyeckoe 3ansTue 28. [Ipr3HaK NEPHEHAUKYIIPHOCTH JBYX IJIOCKOCTEH.

IIpakTnyeckoe 3ansaTue 29. [IpsMoyroibHbII napasienenunes

IpakTuyeckoe 3anaTue 30. [lonstre MmHOrOrpanHuKa. Buasl MHOrOrpaHHIKOB. Pa3BepTka
MHOTOTpaHHHKA.

Pemenune
MPAKTUYECKHUX
3a71a4
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30)
32)
33)

IIpakTuueckoe 3ansaTue 31. [Ipusma: N-yronbHas npusmMa, npsMas U HaKJIOHHAsi IPU3MbI, OOKOBast
Y 1I0JIHAsl MOBEPXHOCTH Npu3Msbl. [lapamnenenunen, . [Tnomans noBepXHOCTH NPU3MBI

IIpakTuyeckoe 3ansaTue 32. [lupamua: N-yroipHas NUpamMuia, MPaBUIbHAS U YCCUCHHAS
nupamuisl. CBOMCTBA pebep U OOKOBBIX I'paHel MPaBUILHON MTUPAMHUJIBI.

IIpakTuyeckoe 3ansaTue 33. [IpaBuibHast nmupaMuaa, IpaBUIbHAS TPEYroIbHAS MUPAMUIA U
MPaBUJIBHBIN TETpa’ap, KyO .

IIpakTnueckoe 3ausitue 34. [IpencraBienue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOJACKAIP
U UKOCa3Ip.
Ycedennas nupamuia. [lnomaap moBepxXHOCTH yCeYEHHOUNTUPAMUIBIL.

IIpakTuyeckoe 3anaTue 35. CuMMmeTpusi B MPOCTPAHCTBE. DJIEMEHTbl CUMMETPUU MPaBUIIbHBIX|
MHOIOrpaHHUKOB. CHMMETpUsi B IPAaBUIBHOM MHOIOTPaHHUKE: CHUMMETpHUS IapajuleeluIe]a,
CUMMETpUS IPaBWJIbHBIX IPU3M, CUMMETPHS IPABUIIbHONW IUPAMMUIBI.

CamocTrosiTeibHast padoTa [loAroToBKa K MPakKTUYECKUM 3aHATHIM

Tema 17. BekTOpBI M KOOPANHATHI B IPOCTPAaHCTBe. [|BUKeHHNe B IIPOCTPAHCTBE.

1)12)1
3)14)1
5)28)
29)30)
31)32)
33)

OK 1-5

IIpakTyeckoe 3anaTne 36. IloHATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, AJIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHI KOJIMHEApHbIE, COHANpPAaBIEHHbIE U MPOTHUBOIOJIOKHO HAaIPaBJIECHHbIE BEKTOPBHI.
PaBeHCTBO BEKTOPOB. [[eHCTBUS ¢ BEKTOpAMU: CIOKEHHE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHHE BeKTOpa Ha 4uciio. CBoHcTBa ClOKeHUs BeKTOpoB. CBOMCTBa yMHOXKEHHUS]
BeKTOpa Ha uucio. [lonarne xommiuanapHbele BEKTOphl. [Ipm3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[TpaBuiio mapannenenumnena. Teopema 0 pas3ioKeHUH BEKTOpa MO TPEM HEKOMILJIaHAPHBIM BEKTOpaM.
[TpsimoyronbHass cucremMa KoopAMHAT B mpocTpaHcTBe. KoopaunHatel BekTopa. CBsA3b MEXIY)|
KOOpJMHATAMU BEKTOpa M KOOpJAMHATaMM ToyeK. BekTopHoe ymHOXkeHHe BeKTOpoB. CBOMCTBA
BEKTOPHOTO yMHOeHus. [IpsmMoyrosnpHas cuctema KoopAuMHAT B IpocTpaHcTBe. KoopauHatsl
BekTopa. Pasnoxkenue BekTopa mno 0Oaszucy. KoopauHaTHO-BEKTOPHBIH METOA MPHU pELIeHUY|
TEOMETPUUECKUX 3ajau.

IIpakTnueckoe 3ansaTue 37. Ilpocreiimme 3agayn B KOOpAMHATaX. YTOJN MEXAYy BEKTOPaMH.
CkanspHoe mnpousBereHHe BEeKTOpoB. (OCHOBHBIME CBOWCTBA CKAJIIPHOTO IPOU3BEICHHUS.
Beruuciienue yrioB Mexy NPSIMBIMU M TNIOCKOCTSIMU

Pemenue
MPaKTUYECKUX
3a71a49

CamocrosiTeTbHAS paﬁora HO,I[FOTOBKa K IPaKTUYCCKHUM 3aHATHUAM

1)2)3)1
0)

11)12)
14)

OK 1-5

Tema 18. Tena BpameHus

MpakTuyeckoe 3ausaTue 38. [lonsatue numubapa. [lomans MOBEpXHOCTH HUIHHAPA. [IoHATHE KOHYCA.
ILnomaas NoOBEpXHOCTH KOHYca. Y c€4eHHbIN KoHyC. [1o1ans moBEpXHOCTH YCEUEHHOT0 KOHYca.

MpakTuyeckoe 3ausaTue 39. Ilonsrue cheprl. YpaBHeHue cdepnl. BzanmHuoepacnoaoxeHue chepsl u

Pemrenne
MIPAKTUICCKUX
3aga4
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15)28)
29)
30)32)
33)

miockoctH. [Tonarue mapa. [Lnomans cheps! u ee yacteit

I[IpakTnyeckoe 3austue 40. I[lomodue B mpoctpancTBe. OTHOIIEHHE 00BEMOB, IUIOMAACH MOBEPXHOCTEH
nmono6ueIX Quryp. Ilpeodpazoanne momgodbus, romoTeTrs. Perenne 3a1ad Ha TNIOCKOCTH € UCIIOB30BaHUEM
CTepEeOMETPHUECKUX METOM0B. B3amMHOe pacrmonokeHne cdepsl M IIOCKOCTH, KacaTelbHasl IIOCKOCTh K
cdepe. M3o0paskeHre Tes BpalleHUsl Ha MIOCKOCTH. PasBepTka nmmiuHApa U KoHyca. CUMMeTpusi cepsl U
mapa.

IpakTnyeckoe 3anaTue 41. IlocTpoeHne ceyeHM MHOTOTPAHHMKOB M TeJl BPAICHMS: CEUCHMS LMIHMHIPA)
(TmapayulenbHO M MEPIICHIUKYISPHO OCH), CEYEeHHUs] KOHyca (MapajuieIbHOe OCHOBAaHMIO M MPOXOJsIee depes
BEPIINHY), CEYCHHUS IIapa, METOBI IIOCTPOSHHS CEUESHUI: METOJI CIIEIOB, METO/ BHYTPEHHETO MPOCKTUPOBAHMSL,)
METO]] IEPeHOCa CEKYIIeH MIIOCKOCTH.

CamocTosiTenbHast padora [1oAroToBKa K MPaKTUYECKUM 3aHATHAM

Tema 19. O0neMBI TEI

12) 14)
15) 28)
29) 30)
31) 32)

OK 1-5

I[pakTnyeckoe 3ansiTue 42. O6vem npsmoii mpu3mMbl. O0beM HaKIOHHOH Mpu3Mbl. O0beM muuHApa. O0BeM
nupamuasl. O6bem konyca. O6beM miapa.

IIpakTnyeckoe 3ansitue 43. O0OBEM LIAPOBOTO CETMEHTA, IIAPOBOTO CJI0S U IapoBorocekropa. [lnomans
cdepsl.

IIpakTnyeckoe 3ansitue 44. KomOuHauu Ten BpalleHUs 1 MHOTOIrpaHHUKOB. [Ipyu3mMa, Bncannas B
LWINHIIP, OTIMCaHHAs OKoJo HuinHapa. [lepeceuenue cdepr! 1 mapa ¢ miockocteio. Kacanue mapa u cdepsl
IJIOCKOCTBIO.

IpakTuyeckoe 3ansitue 45. [loHATHE MHOTOTPaHHUKA, OMMCAHHOIO OKOJIO Chepbl, Cepbl, BIMCAHHOW B
MHOTOTPaHHUK WJIU TEJIO BpaiieHus. JBrxenus npocrpancTsa. OtoopaxeHus. [[BukeHus U paBeHCTBO (uryp.
OO01Me cBoiicTBa ABMKEHUH. BUIIbI IBHKEHHMIA: TTapaJUIeIbHBIN TIEpEHOC, IICHTpalIbHAS CUMMETPHS, 3epKabHasd
CHMMETpHs, TOBOPOT BOKPYT npsiMold. [IpeobpazoBanust nonodust. Ilpsmast u cdepa Diinepa.

Pemenue
MPaKTUYECKHUX
3a7a4

CamocTrosiTenbHasi padota [loaroroBka K NpaKTHYECKUM 3aHATHAM

HToro 3a 2 cemecTp

80

34

Hroro

146

36




4. CUCTEMA OLHEHKH PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEIMETA

OcBocHue y‘le6HOFO napeaMeTa COMMPOBOKAACTCA TCKYIIUM KOHTPOJIEM YCIICBACMOCTU U

MIPOMEKYTOUHOM aTTecTaluei 00y4yaromuxcs.

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

@DopMBbI TEKYIIET0 KOHTPOJIS KonuuecTBo KonuuectBo Makc. BO3M.
KOHTPOJIBHBIX | OaJUTOB 3a 1 KOHTpP. | KOJI-BO OAJIJIOB
TOYCK TOUKY
1 cemecTp
Pemrenue npaktudeckux 3agau 36 2 72
YcTHBIN onpoc 2 10 20
TectupoBanue 1 8 8
Hroro no 100 6an10B
TUCHUTLINHE
2 cemecTp
PemenuenpakTudeckux 3aga4 45 2 90
YcTHBIN onpoc 1 10 10
Hroro no 100 6an10B
TUCHUTINHE

IIxaja oueHKH pe3yIbTATOB 0CBOEHHUsI Y4eOHOr0 npeaMeTa, cpopMUPOBAHHOCTH
pe3yJibTaToB 00y4eHHs

®opma YcaoBus IIxajbl OlleHKH YPOBHS .
IIxajia oleHKH YPOBHSI OCBOEHMS y4eOHOM
NPOBeAeHUs! J0IyCKa cpopMupOBAHHOCTH Npenvera
NMPOMEKYTOYH pe3yJIbTaTOB 00y4YeHus
ol aTTecTAlMU YpoBHeBas mkana 100 100 5-6ayupHas mkana, Henudhepe
OLIEHKHU GanpHast OanpHast i bepeHIpoBaHHas HIIMPOBaHHA
KOMIIETEHIIHAM mkana, % | mxana, % OIeHKa/0amI s OLIEHKA
KonTponsHas JIOTIOPOTOBBIH HIKe 61 | Huke 61 | «HEyIOBIETBOPUTEILHOY /2 HE
pabora (1o 3aYTEHO
pe3yabTaTam
HaKOIIUTCJIIBHOI'O
pedTHHra UK B
dopme TTOPOTOBEII 61-85,9 61-69,9 «yIlOBJIETBOPHUTEIILHO» / 3 3a4TEHO
KOMITBIOTEPHOI'O ):[OHyC KaloTCs
TECTUPOBAHMS) BCE CTVIICHTDI
YA 70-85,9 «xoporioy» / 4 3a4TEHO
Dx3ameH (1o
pe3yabTaraMm
HaKOIIUTCJIIBHOI'O
peiiTuHra unu B MOBBIIICHHBIH 86-100 86-100 «OTIHYHOY / 5 3a4TEHO
dbopme
KOMIBIOTEPHOT'O
TECTHPOBAHUSI)




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.
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5.2. MeTtoanyeckue yKa3aHusl M0 CAMOCTOATEIbHOM padoTe 00yUyauuxcsi

CamocrosaTenbHas paboTa oOecredyrMBaeT MOATOTOBKY OOy4aromierocss 3ao4yHoil (opMbl
Oo0y4eHHs K ayAUTOPHBIM 3aHATHSAM M MEPONPHUATHAM TEKYIEro KOHTPOJS M IMPOMEXKYTOYHOMH
aTTecTalluu 0 M3y4yaeMoM AucCUUILIMHE. Pe3ynbTaTsl 3TOM MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTU
00y4Jaromerocsi Ha 3aHSATHAX M B Ka4eCTBE BBINOJHEHHBIX MPAKTUYECKUX 3aJaHUM U APYrux (Gpopm
TEKYIIETr0 KOHTPOJIS.

[Ipy BBIMIOJIHEHUW 3aJaHWKA ISl CAMOCTOSTEIBHOM pabOThI PEKOMEHIyeTCs MpopaboTKa
MAaTepHaJIOB JICKIIUN M0 Ka)KJI0H MPOUJACHHON TeMe, a TaKKEe U3YyYEeHHUE PEKOMEHIYEMOU JIUTepaTyphl,
npenacraBieHHOM B Paznene 6.

B mpouecce camocTosTenbHOW pabOTHl MPU M3YYEHHHM JUCHUIUIMHBI CTYJIEHTBl MOTYT
UCMOJb30BaTh B CIEHUAIM3UPOBAHHBIX AYIUTOPHIX IS CAMOCTOSITENBHOW PabOThl KOMIIBIOTEPHI,
o0ecreunBamIIeMy JIOCTYIl K HPOrpaMMHOMY OOECHEUEHHI0, HEOOXOIUMOMY [UISl H3ydeHUs
TMCLUUIUIMHBL, a TAKKE JIOCTYI Yepe3 WH(POPMAIIMOHHO-TEICKOMMYHUKALMOHHYIO ceTh «MHTepHET» K
ANEKTPOHHON HH(pOpPMAIIMOHHO-00pa3oBaTenbHOi cpeae yHuepcuteta (ODUOC) u 31eKTpoHHOU
oubmoreuynoit cucreme (OBC), rme B IEKTPOHHOM BHJE pacloiararoTcs y4deOHbIe M y4eOHO-
METOJIMYECKUE MaTEepPHAIIbl, KOTOPHIE MOTYT OBITh UCIOJIB30BAHBI ISl CAMOCTOSATEIBHONU PabOTHI IpU
M3YYEHUH TUCIUTUIMHEL.

Jns oOywarommuxcs 1o 3a04HOM (opMe OO0ydeHHUs caMOCTOsTENbHAas padoTa SBISIETCS
OCHOBHBIM BHJIOM y4€OHOH NEeSTETHHOCTH.
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6. YUYEBHO-METOJIWYECKOE W WH®OPMAIIMOHHOE OBECIHEYEHUE
TACIATLITAHBI

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

OcHoBHas1 JiUuTEpaTypa:

1. MaremaTtuka: anreOpa ¥ Hayaja MaTEMaTHMYECKOrO aHajiu3a, reomeTpus. AnreOpa ¥ Haudajia
Matemarnueckoro ananm3a 10-11 kxmacc. ba3oBeiid M yriryON€HHBIH ypoBHM : DIeKTpoHHas Qopma
yueOnuka mis CITO / 1. A. Amumos, FO. M. Konsarun, M. B. TkaueBa [u ap.]. - 12-e usn., crep. -
Joxyment html. - Mocksa: [Ipocemenue, 2024. - 464 c. - URL: https://lib.rucont.ru/efd/806175/info
(mata obpamenus: 06.02.2025). - Pexxum goctyma: nis aBropus. noib3oBateneid. - ISBN 978-5-09-
118682-6. - TekcT : 3MEKTPOHHBIM.

2. Maremaruka: anrebpa U Hadalla MaTeMaTHYeCKOro aHanu3a, reomerpus. [ eomerpus 10-11 kmacc.
bazoBelii 1 yrioy6nénusiil ypoBHH: DnekTpoHHas ¢popma yueOHuka s CIIO / JI. C. Aranacss, B. .
Bbyry3os, C. b. Kagomues [u mp.]. - 12-e u3a., crep. - Jokyment html. - Mocksa : IIpocBemnienue,
2024. - 288 c¢. - URL.: https://lib.rucont.ru/efd/806176/info (mara obpamienus: 06.02.2025). - Pexum
JoCcTyma: JUisi aBTopu3. monb3oBarenei. - ISBN 978-5-09-118683-3. - Tekcr : 37IeKTPOHHBIH.

JonoHUTe/ILHAS JIUTEpPaTypa:

3. bponckwuii, 5. C. TekcToBbIe 3a1a4u : MOCOOME TSI IO, OOYyUEHUST MAaTEeMAaTUKE OOYJarOIIUXCs
10 x. / S. C. Bpoxckwii, A. JI. I1anos ; Jlonen.Ham. yH-T. - Jlokyment Reader. - [{onenk :JlonHY,
2023. - 63 c. - URL: https://reader.lanbook.com/book/380180 (mara obpamenus: 18.11.2025). - Pexxum
JIOCTyTa: JUIsl aBTOPHU3. MOJIb30BATEIICH. - TEKCT : 3JIEKTPOHHBIM.

4. bponckuii, S. C. OyHKIMM M MX CBOWCTBA : MOcoOMe ansi JOmM. OOydeHHs MaTeMaTHKe
obyuaroruxcst 10 k. / S. C. bponckuit, A. JI. IlaBnoB ; Jonem.Han. yH-T. - JokymenT Reader. -
Hownerk :JIouHY, 2023. - 92 ¢. - URL: https://reader.lanbook.com/book/380186 (mata oOparneHus:
18.11.2025). - Pexxum nocTyna: Ajisl aBTOpH3. OJIb30BaTenei. - TeKCT: AIeKTPOHHBIN.

5. HanmasH, A. A. Maremaruka : yue0.11s cpen. pod. obpazoBanus / A. A. lanasH. - 3-e u3f.,
uctp. u jom. - JJokyment read. - MockBa : UHOPA-M, 2024. - 544 c: wn. - (Ilpodeccuonanbuoe
obpaszosanue). - [Ipun. - URL: https://znanium.ru/read?id=441272 (mnata obpamienus: 27.10.2025). -
Pexxum noctyna: jaist aBTopus. mosb3oBareneid. - ISBN 978-5-16-012592-3. - TekcT : 371eKTpOHHBINA.

6. HanmasH, A. A. COOpHHK 3aJa4 MO MaTeMaTHKe : y4ye0.mocoOue A CTYIEHTOB cpel. mpod.
obpaszoBanus / A. A. JlanasH. - 3-e uzn. - lokymenr read. - Mocksa : ®OPYM [u ap.], 2021. - 350 c. -
(Cpennee mpodeccuonanpHoe obpazoBanme). - URL: https://znanium.com/read?id=398658 (nara
obpamienus: 20.07.2025). - Pexxum gocTyna: s aBTopus. mosb3oBateneit. - ISBN 978-5-91134-803-
8. - 978-5-16-006305-8. - 978-5-16-103013-4. - TekcT : IEKTPOHHBIH.

6.2. IIpogeccmonajbHble 0a3bl AaHHBIX, HH(OPMALHOHHO-CIPABOYHbIE CHCTEMBI,
HHTEPHET-pecypcehl

1. Allmath.ru;: Bcg Marematuka B ogHoM Mmecte : cawr. — URL:
http://www.allmath.ru/ (zara obparmenus 03.12.2025). - TekcT: 2IeKTPOHHBIH.
2. eLIBRARY.RU : nayunas snexkrponnas 6ubimnoreka : caift. — Mocksa, 2000 -

- URL: https://elibrary.ru (mata o6pamenus: 03.12.2025). — Pexxum goctyma: ajis 3aper1/ICTpHp
oJIb30BaTeNel. — TeKCT: AIEKTPOHHBI.

3. Math-Net.Ru: caiitr / Maremaruueckuii nHCTUTYT M. B. A. CrexioBa PAH,
2020. — URL : http://www.mathnet.ru/ (gata oopamienus 03.12.2025). - TekcT: 21eKTPOHHBIN.

4. Koncynprantllmtoc : crnpaBounass mpaBoBasi cucrtema : cailt / 3A0
«Koncynprantllmtoc». — MockBa, 1992 - . - URL: http://www.consultant.ru (mara oOparieHus

03.12.2025). - TeKcT : 37eKTPOHHBIA.
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5. OnekTpoHHass OubOnuoTreyHas cuctema [lOBODKCKOTO —TroCyIapCTBEHHOTO
yHuBepcutera ceppuca: cakt / ®I'bOY BO «IBI'YC». — Tomesartu, 2010 - . - URL.
http://elib.tolgas.ru (nata oopamenust 03.12.2025). - Pexum goctyna: ajis aBTOpU3. MOJIb30BaTEIICH. -
TeKCT : 2JIeKTPOHHBIM.

6. DNeKTpOHHO-OMOAMOTeyHast cuctema  Znanium.com : caidr / OOO
"SHAHHUYM". — Mocksa, 2011 - . - URL: https://znanium.com/ (gara o6pamenus 03.12.2025). -
Pexxum noctyma: ajist aBTOpu3. NOJIb30BaTeNEh. - TEKCT : AIEKTPOHHBIN.

7.  DnextpoHHO-OMOMMoTeuHas cuctema Jlanp : caiit / OOO "ObC JIAHB". - Mockaa,

2011 - . - URL: https://e.lanbook.com/ (mara obparienus 03.12.2025). - Pexxum gocTyna: st aBTOpH3.
MoJb30BaTee. - TEeKCT : 2JIEKTPOHHBIN.

6.3. [IporpamMHoe oGecnieyeHue

HNudopmannonHoe obecnieueHue ydeOHOro Impouecca 0 AUCLHUIUIMHE OCYIIECTBIISETCS C
UCIIOJIb30BAHUEM  CIIEIYIOLIET0 IPOrpaMMHOrO oOecredeHus: (JIMIEH3MOHHOTO M CBOOOIHO
pacrpoCcTpaHsIeMOro), B TOM YUCJI€ OT€YECTBEHHOI'O POU3BO/ICTBA:

Ne HaumeHoBaHHe YcaoBus gocryna
n/n
1 Microsoft Windows W3 BHYTPEHHEH CeTH YHUBEpCHUTETa (JIMIICH3NOHHEIA JOTOBOP)
2 MicrosoftOffice W3 BHYTPEHHEN CETH YHUBEPCUTETA (JINIIEH3MOHHBIH JIOTOBOD)
3 Koncynpsrantlimtoc Y3 BHYTPEHHEH CeTH YHUBEpCUTETA (JTUIIEH3MOHHBIN 10TOBOD)
4 CJ10 MOODLE u3 000 TOYKH, B KOTOPOIl HMeeTcs IOCTy K ceTu VHTepHeT
(JIMTICH3MOHHEIH JOTOBOP)

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

CrneuvanbHble TOMEUIEHHS TPEACTaBISAIOT CcO00M ydeOHble ayauTOpUU [Js MPOBEACHUS
3aHATUI BCEX BMJIOB, MIPEIYCMOTPEHHBIX 00pa30oBaTeIbHON MPOrpaMMOii, B TOM YHUCIIE€ TPYIIOBBIX U
WH/IMBUIYAIBHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJII M MPOMEKYTOYHOW AaTTeCTallld, a TaKKe
MOMEIIEHUsI sl  CaMOCTOATENbHOM  paldoThl, MacTepckue U JabopaTOpHM, OCHAIlEHHbIE
o0Opy/lOBaHUEM, TEXHUYECKUMHU CpeICTBaMH OOyueHuss W MaTepuajaMH, YYUTHIBAIOIIUMU
TpeOOBaHUS MEXTYHAPOIHBIX CTAHIAPTOB.

IIpakTuyeckue 3anaTus. 19 npoBeNeHUS NPAKTHUYECKUX 3aHATUN HCHOJB3YyeTcsl ydeOHas
ayaAUTOpUs, YKOMIUJIEKTOBAaHHBINH MEOEbI0 U TEXHUUECKUMH CPEICTBAMU OOYUEHUS, CIIY)KaIllUMU IS
npeAcTaBieHuss yueOHoW wuHpopManuu (NMEPEeHOCHONH HA0Op JAEMOHCTPAIIMOHHOTO OOOpYIOBAHHS
(mpoekTop, 3KpaH, /HOYTOYK).

IIpome:xxyTounast arrecraums. J[ng mnpoBeneHus NPOMEKYTOYHOM arTeCTallUd IO
JUCLUIUIMHE HUCMOJIb3YIOTCS KOMIBIOTEPHBIE KJIACChl, OCHAIIEHHbIE KOMITBIOTEPHOM TEXHMKOH C
BO3MOXXHOCTBIO TOJKIIIOYEHHs] K ceTd HHTepHeTr u obecrneyeHHeM JoCTyla B 3IIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENbHYI0  CpeAy  yHUBEpCUTeTa  W/MIM  y4yeOHble  ayJIUTOPHH,
YKOMIUIEKTOBaHHbIE MEOENbIO U TEXHUUECKUMHU CPEICTBAMHU O0yUEHUSI.

CamocrositeibHasi pabora. IloMemeHuss Uit CaMOCTOATENBbHOM pabOThl  OCHAIICHBI
KOMITBIOTEPHONM TEXHHUKOM C BO3MOXHOCTBIO MOJAKIIOUEHUs K ceTu «HTepHeT» W A0oCTymom K
AJIEKTPOHHON  MH(OpPMAIIMOHHO-00pa3oBaTeNbHONM  cpene  yHHMBepcurera. Jlns — opraHu3anuu
CaMOCTOATEIbHON PabOThl 00yUYaIOIIHUXCS UCTIONB3YIOTCS:

- KOMITbIOTEPHBIE KJIACChl YHUBEPCUTETA;
- OumbOmmoreka (Memuasai), UMEIOMAs MecTa Jisl O0ydJaroIIuXcs, OCHAIICHHBICE KOMITBIOTEpaAMH C
JOCTYNOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

JyleKTpOHHAsT HH(OpPMAUMOHHO-00pa3oBaTejibHast cpeana yHuBepcutera (DUOC).
Kaxnp1iioOy4daronuiicsBTed4eHueBCeronepruoaao0yaeHus100eceyeHUH MBI 1y aJIbHBIMHEOT PAHUYCHHBI
M JOCTYIIOM K OJJICKTPOHHOW HWH(MOpMaAIMOHHO-00pa3oBaTenbHOM cpeae yHuBepcutera (DUOC)
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http://sdo.tolgas.ru/ w3 m00OW TOYKHM, B KOTOpPOH UMeEEeTCs JOCTyn K HUH(pOpMaHOHHO-
TEJICKOMMYHUKAIMOHHOW ceTu "MHTepHeT", Kak Ha TEppUTOPUU YHHBEPCUTETA, TaK U BHE €e€.



32

8. OCOBEHHOCTHU  OPTrAHM3AIIMM OBYYEHHUA A  JIAL C OI'PAHUYEHHBIMHA
BO3MOXHOCTSAMMU 3JO0POBbSI 1 UTHBAJIMOB

IIpu nHeoOxomumocTu pabouasi mporpaMma MOXKET OBITh aJanTHUpOBaHA Ui OOeCTeYeHUs
00pa3oBaTeNpHOro Mpolecca MHBAIUIOB U JIMIl C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbS, B TOM
qucie Ui AUCTAaHIMOHHOro oOyueHws. J{ist sToro Tpedyercs 3asBICHHE CTyIEHTa (€ro 3aKOHHOTO
MPEACTABUTEINS) U 3aKIIFOUEHUE TICUXO0JIOTO-MeIuKo-Tieaarorunyeckoit komuccuu (ITMIIK).

K npeaMeTHbIM pe3ysbTaTaM OCBOEHUS IUCLUIIIMHBI JOIOJIHUTEIBHO OTHOCSTCS:

1) muist crienbiX, cIabOBUASMIIMX 00YJarOITUXCS:

- ¢(OpMHUPOBAHHOCTH HABBIKOB MHChMa Ha OpailieBCKOH MMe4aTHON MallluHKeE;

2) i TIIyXUX, cIab0CIbIIIAIUX, TO3AHOOTIOXIINX 00yYatOIINXCs:

- c()OPMHPOBAHHOCTh M PAa3BUTHE OCHOBHBIX BUIOB PEUYEBOH JEATEIBHOCTH OOYUYarOIIMUXCS -
CIIyXO3pUTEJILHOTO BOCHPUATHS (C HCIOJIB30BAaHUEM CIYXOBBIX ammapaToB U (WIKM) KOXJIEapHBIX
HMILIAHTOB), TOBOPEHMSI, YTEHMUSI, TUCHMA;

3) nns oOyyaroIuXcsl ¢ pacCTPOUCTBAMU ayTUCTUYECKOTO CIIEKTpa:

-OBJIaJICHUE OCHOBHBIMHM CTHJIMCTHUYECKHMMH pECypcaMy JIEKCUKM M (pa3eosioTHH S3bIKa,
OCHOBHBIMH HOPMaMH JIUTEPATypHOTO S3bIKa, HOPMaMH PEYEeBOr0 STUKETa; MPUOOPETEHUE OMbITa HX
HCIIOJIb30BAaHUSl B PEUEBOM U albTEpHATUBHOW KOMMYHMKAaTUBHOM IPAKTUKE NPU CO3/IaHUU YCTHBIX,
MMCbMEHHBIX, ATbTEPHATUBHBIX BBICKA3BIBAHUN; CTPEMIIEHUE K BO3MOXKHOCTHU BBIPa3UTh COOCTBEHHBIE
MBICJIU ¥ UyBCTBa, 0003HAYUTH COOCTBEHHYIO MTO3ULUIO.

B cinyyae HeoOX0AMMOCTH, 00Y4aIOIIUMCS U3 YUCIA JIHI] ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSMU
310poBbsl (IO 3asBJIEHUIO OOy4alolerocs) a il WHBAJIUIOB TaKXe B COOTBETCTBUU C
MHIUBUAYAIBHON IPOrpaMMoOii peabuiIuTaIli HHBAIMA, MOTYT MIPeiaraTtbCs ClIeIyrolIne BapUaHThI
BOCHPUATHA Y4eOHOU MH(OPMALIMK C YUETOM UX UHJIUBUIYaTbHBIX ICUXOPU3NUECKUX OCOOEHHOCTEH,
B TOM YHCJIE C IPUMEHEHUEM JIEKTPOHHOTO O0yUYEHUS U IUCTAHIIMOHHBIX TEXHOIOTHIA:

- JUIS JIML ¢ HApyIICHWSMU 3pPCHHS: B TNeYaTHOH (opme yBenmyeHHbIM mpudToM; B dopme
ANEKTPOHHOTO JOKyMEHTa; B popme aynuodaiina (mepeBosl ydeOHbIX MaTepualioB B ayauodopmar); B
nedaTHOH (Qopme Ha s3bIke bpaing; WHIMBUAYalbHBIE KOHCYJIBTAIlMM C  IPUBJICYCHHEM
TU(IOCYpIOTIEPEBOAUNKA; UHIMBUAYaJIbHBIE 331aHUS1 M KOHCYJIbTAIUH.

- JUIA JIMIl C HapyUIEHMSIMHM CiIyXa: B IedaTHOM (opme; B GopMe 3JIEKTPOHHOIO JOKYMEHTA;
BUJEOMAaTepHaabl €  CyOTUTpaMH;  WHAMBUIYyalbHblE  KOHCYJAbTalUW C  INPHUBJICYCHUEM
CYpIOTIEpEBOIUNKA; WHANBUIYAIbHBIC 3a]JaHUS U KOHCYJIbTAIINH.

- IS JUI C HAapYLIEHUsIMU ONOPHO-ABUraTeIbHOIO almnapara: B MeyaTHoi ¢opme; B dopme
AIIEKTPOHHOTO JIOKYMEHTA; B (hopme ayamnodaiina; HHIUBUIYaTIbHBIE 3aIaHUST M KOHCYIJIbTAIIH.
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9. OLEHOYHBIE MATEPUAJIBI (®OHJ OLEHOYHBIX CPEJCTB) JUIs
MPOMEKYTOYHOI ATTECTALIUU

9.1. OIIeHO‘lHLIe MaTepHuaJibl 1Jisl TEKYHIETr0 KOHTPOJIA YCIIEBAEMOCTH

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

1 cemecTp

Pa3znen 1. Anre6pa u Hauajia aHau3a
Tema 1. Uncsia v BbIYMCIEHUSA

IIpakTnueckoe 3anusitue 1. Panmonanbueie yncia. OOBIKHOBEHHBIE U IECATUYHBIC JPOOH, IPOLICHTHI,
OeckoHeuHbIe neproanyeckre Apodu. [Ipumenenne npodei 1 MPOIEHTOB IS PEHICHUs TPUKIIaTHBIX
3a/1a4 U3 pas3lInyHbIX OTpaciel 3HaHuil u peanbHo xu3Hu. HOK u HO/I.

JencrBurensHble yncna. Mppannonansaelie yncina. Moayib qeHCTBUTEIBHOTO YHMCIIA U €0 CBOKCTBA.
[TpubnuxeHHbIE BRIYUCIICHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLEHKA pe3yIbTaTa BEIUMCICHHIA.
Teopernueckuii marepuai ctp. 3-15

[Maparpad 1 ctp. 3

Yupaxuenue 4,5

[Taparpad 2 ctp.8

VYnpaxuenue 6-10

[Taparpad 3 ctp.11

13,15,20

IIpakTnueckoe 3anaTHe 2. beckoHeuHo yObIBaoIIas reoMerpuueckas mporpeccus.Cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETpUUECcKOil mporpeccuu. ApupMeTHYecKuil KOpeHb HaTypalbHON
CTEIEHU U €ro CBOMCTBA.

Teopernueckuit marepuan ctp. 17-20
[Taparpad 4 ctp.21

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

1
7x-15 4x+3°

1.Haiinure KopeHb ypaBHEHUS

2. Haiinure xopen» ypaBHeHmst \—72+17X =X. Ecin ypaBHeHHe MMeeT Gojee OIHOTO KODHS,

YKa)XUTC MEHBIINN U3 HUX.

b) , eciu p(b):[b+%)-(3b+%)ﬂpﬂb¢o-

P(
(i)

3.Hatinure
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IIpakTuyeckoe 3ansaTue 3.. CTeneHs ¢ LenbM nokasatenem. bunom Hetorona. Mcnons3oBanue
NOIXOASIEH (GOPMBI 3aNUCH TEHCTBUTENBHBIX YUCEN JUIS PEILICHHs] TPAKTUYECKHUX 3a7a4 U
npeacTaBieHus JaHHBIX.CTeneHb ¢ JeHCTBUTEIbHBIM [10Ka3aTEIEM.

Teopernueckuii matepuan ctp. 24-30

[Taparpad 5 crp.30
VYnpaxnenue 57-61, 64-68, 72,76

5/10-5/16

1.Haiinute 3Ha4eHHE BBIPAKCHUS T .

m
2.HaiinuTe 3HaueHNE BRIpAKEHHUS —~—=—== Ipu M = 125
%m - Ym

22,5 . 35,5

3.HaiinuTe 3HaueHNE BBIpa)KEHUS e

IIpakTnueckoe 3ansaTue 4.. ToxecTBa 1 TOXK/IECTBEHHBIE ITPe0Opa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs. HepaBeHCTBO, pellieHre HEpaBeHCTBA.

HOKa?»aTB TOXACCTBO:

A)0,5nt+43nt=63nt+129nt

™ — 534-3

¥

B)z? — 1 oz
Pemnte ypaBHeHue:
2x* +3x%-5=0.
4x* -17x*-15=0

Pemmth HCPAaBCHCTBO:

1||x2 — by =834+ 2%
-2+ 8x+3x° = 1421

IIpakTnyeckoe 3auaTHe 5. Pemenne cuctem JIMHEHHBIX ypaBHEHUI. MaTpuila CUCTEMbI JIMHEWHBIX
ypaBHeHui. Onpenennurens MaTpuisl 2 X 2, €r0 TeOMETPUYECKHI CMBICI U CBOMCTBA, BEIYHUCIIEHUE €TI0
3HAYEHMs], IPUMEHEHHE ONIPENEIINTENS AT PEUICHUS] CUCTEMBI IMHEWHBIX ypaBHEHUN. Pemenne
MIPUKJIAHBIX 33/1a4 C [IOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHEHM. MccienoBanue moCcTpoeHHON
MOJIEJIH C MTOMOIIBI0 MAaTPHUIL U ONIPENETUTEIICH.

Pewmnts cucreMy ypaBHEHMI:
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Sx — 3y =17
2z + 3y =11

x—2y=2=6

20 — 4y = -8
2+ 3y =7
4z + 6y = 14

Tema 2. Ctenennasi pyHKIus

IIpakTnyeckoe 3ansitue 6. CreneHHas GyHKIUS ¢ HATYpaTBHBIM H IIeTIBIM ToKa3aTeneM. Ee cBoicTBa U
rpacduk. CBoiicTBa u rpaduK KOpPHSA N-0if cTEeNeHN KaK (YHKIIUKA OOPATHOH CTENEeHH ¢ HATypaIbHBIM
MoKa3areneM.

Teopernueckuii marepuan ctp.47-51
[Taparpad 7 ctp.51
VYupaxunenue 132, 133, 135

IMpakTuyeckoe 3aHsiTHE 7. PABHOCWIBHBIC YPAaBHCHUS U YPABHEHUS-CIIC/ICTBUSI.
Teopernueckuii MmaTepuai ctp.54-58

[Taparpad 8 ctp.58

VYupaxnenue 138, 142

IIpakTnuyeckoe 3ansaTue 8. MppanuonanbHele ypaBHeHUS. OCHOBHbIE METO/IbI pEeLIIEHHS
MppaLMOHAIIBHBIX YpaBHEHUN. M ppalinoHalbHbIE HEPABEHCTBA.
Teopernueckuii maTepuan ctp.60-62, 63-68
[Taparpad 9 crp.62
VYnpaxuaenue 152-159
[Taparpag 10 ctp.69
Yupaxuenue 167-172
Tema 3. [loka3aTeabHas GyHKIUA
IIpakTunueckoe 3ansaTue 9. [lokazarenbHas ¢pyHKLUs, e¢ cBOHCTBA. I paduknokasareabHON QyHKIUH.
Teopernueckuit marepuan ctp.72-75
[Taparpad 11 ctp.75
Yupaxuenue 192, 193, 195, 199

IpakTuyeckoe 3ansatue 10. IMokazatenbHble ypaBHeHHs. OCHOBHBIE METO/IBI PEIIICHUS
MOKa3aTelbHbIX ypaBHEeHUH. [loka3arenbHble HEpABEHCTBA.
Teopernueckuii MmaTepuain ctp.77-79, 81-83

[Taparpag 12 ctp.75
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VYnpaxuaenue 208-215
[Maparpad 13 ctp.83
VYnpaxuaenue 228-233

Ipakrunueckoe 3ansaTue 11. [TokazarenpHbie ypaBHeHHsI. OCHOBHBIE METO/IBI PEIICHUS TIOKA3aTEIbHBIX
ypaBHeHuii. [loka3arenbHblEe HEpAaBEHCTBA.

Teopernueckuii maTepuan ctp. 81-83

[Taparpad 12 crtp.75

Ynpaxunenue 216-226

[Maparpad 13 ctp.80

VYnpaxuaenue 233-239

[Taparpad 14 crp.83

VYupaxnenue 240, 241

Tema 4. Jlorapupmuyeckas GyHkuus
IIpakTnyeckoe 3ansatue 12. Jlorapudpm. [lousarue norapudma. Croiicta sorapudmos.
Teopernueckuii matepuai ctp. 90-92
[Maparpad 15 ctp.90
Yupaxuenue 267-277
[Taparpag 16 ctp.92
VYnpaxuaenue 281-286

Ipakrunuyeckoe 3ausaTue 13. Jlorapudgmuueckas pynaxmus. CoiicTa orapuMuieckoilpyHKINH.
I'padux norapupmudeckoit pyHKIUH.

Teopernueckuit marepuan ctp. 94-95, 96-98, 100-103

[Taparpad 16 ctp.95

VYnpaxuaenue 290-296

[Taparpad 17 ctp.98

VYupaxunenue 301, 308, 307

[Taparpad 18 ctp.103

VYupaxuenue 318, 321, 323

IIpakTnueckoe 3ansitue 14. Jlorapudpmudeckue ypaBHeHus. OCHOBHBIE METO/IbI PEILICHUS
norapudmudeckux ypaBHeHH. PaBHOCHIIbHBIE JIorapudMuyeckue ypaBHeHHs. MeTobpl perieHus

Jorapu(pMUUECKUX ypaBHEHHI.
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Teopernueckuii marepuan ctp. 105-107
[Maparpad 19 ctp.107
Yupaxkuenue 337-342

IIpakTuyeckoe 3ansaTue 15. Jlorapudmuyeckue HepaBeHCTBa. PaBHOCHIIBHBIC JTOTapu(MHUIESCKIE
HEpaBEHCTBA. MeTO/IbI pelIeHus Torapu(hMUIECKUX HEPABEHCTB.
Teopernueckuii matepuan crp. 109-111
[Taparpad 20 crp.111
Ynpaxnenue 356-364
Tema 5. Tpuronomerpnueckue GopmyJibl
IIpakTuyeckoe 3ansaTue 16. Pagunannas mepa yria. [loBopoT TOUKM BOKpYT HAYaIaKOOPAUHAT.
Koopaunatsl Touku okpyxHocTH. OnpeeneHne cuuyca, KOCHHyca U TaHTeHca yria. 3HaKu CHHYCa,
KOCHHYCa U TaHI€HCa yriia. 3aBUCUMOCTh MEXKIY CUHYCOM, KOCHHYCOM U TAHT€HCOM OJHOTO U TOTO
Ke yria.
Teopernueckuit marepuan crp. 117-120, 121-125, 126-130
[Taparpad 21 crtp.120
Yopaxuenue 407-415
[Taparpad 22 ctp.125
VYnpaxuaenue 416-423
[Taparpad 23 ctp.130
VYnpaxuenue 430-434

IIpakTuyeckoe 3ansaTue 17. Tpuronomerprudeckne ToxaecTBa. CriocoObl T0Ka3aTeIbCTBA TOXKICCTB.
[Ipeobpa3oBaHue TOKAECTB.

Teopernueckuit marepuan ctp. 132-133, 139-140

[Taparpad 24 crtp.133

Yupaxuenue 442-445

[Taparpad 26 ctp.140

VYnpaxuaenue 465-467

IIpakTuyeckoe 3ausaTue 18. Cunyc, KocuHyc, TAHTEHC, KOTAHTEHC YUCIIOBOTO aprymMenTa. Gopmyss
cinoxeHus. CHHyC, KOCUHYC, TaHI'€HC M KOTaHI€HC JBOMHOro yria. @opMyssl ABOMHOTO yIiia.
Teopernueckuit marepuan ctp. 135-137, 142, 144-146, 149-150

[Taparpad 25 ctp.137

VYupaxuenue 457, 458, 459
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[Taparpad 27 crp.142
Yupaxuenue 475
[Taparpad 28 ctp.146
VYnpaxnenue 481-484
[Taparpad 29 crp.150
VYupaxunenue 498,499

IpakTnyeckoe 3ausaTne 19. CuHyc, KOCUHYC, TaHT€HC U KOTAHT'€HC MOJOBUHHOTO yriia. DopMyibl
npuBeaeHus. Cymma u pa3HocTb cuHycoB. Cymma U pa3HOCTh KOCUHYCOB.

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

[Taparpad 30 ctp.154

Ynpaxuenue 514-520

[Taparpad 31 crp.159

Yupaxkuenue 524-527

[Taparpad 32 ctp.163

Ynpaxuenue 537-539

Tema 6. TpuronoMmerpruyecKue ypaBHeHHs] H HEPABEHCTBA
IpakTuyeckoe 3ansaTue 20. [IpocTeiinmme TpuroHoMeTpuYecKue ypaBHEHHS COS X = 8. ApKKOCHHYC
YHCIIOBOTO aprymeHTa. Pelienne ypaBHeHU# BUia: COSX=a.
Teopernueckuit marepuan ctp. 168-171
[Taparpad 33 ctp.154
VYnpaxuaenue 568-580

IIpakTnueckoe 3ansaTue 21. [Ipocreiinrie TPUroHOMETPUUECKHUE YPAaBHEHUS SIN X = a. APKCUHYC
YHCJIOBOTO apryMeHTa. Perienue ypaBHeHuid Buia: Sinx=a.

Teopernueckuit marepuan ctp. 173-177

[Taparpad 34 ctp.177

VYnpaxuaenue 586-595

IMpakTnyeckoe 3ansTue 22. [Ipocreiinive TpUroHOMETPUIECKHE ypaBHEHHUs tg X = a. ApKTaHTeHC
YKCIIOBOTO aprymeHTa. PelieHue ypaBHeHui Buja: tgx=a.
Teopernueckuii maTepuan crp. 179-183

[Maparpad 35 ctp.183
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VYnpaxuenue 607-612

IIpakTuyeckoe 3ansitue 23. Pemenne TpUroHOMETPUYECKUX YPABHEHUH CBOASIINXCS, KKBAIPATHBIM,
3aMeHa NePEeMEHHBIX.

Teopetnyeckuii matepuan ctp. 185, 186

[Taparpad 36 ctp.186

VYnpaxuaenue 620-623

IpakTuueckoe 3auaTue 24. Ypasuenue asinx+bcosx=0. YpaBHeHus, pelracMbiepas3ioKeHHEM JIEBOI
9acTH HA MHOXKUTEIIH.

Teopernueckuii maTepuan crp. 187-188

[Taparpad 36 crtp.186

Ynpaxuenue 624-627

IIpakTuyeckoe 3ausTHe 25. TpUroHOMETPUYECKOE HEPABEHCTBO. AJITOPUTM PEIICHUSI.
Pemenuie TpUroHOMETpUYECKUX HEPABEHCTB PA3IMYHBIMU CIIOCO0aMU

Teopernueckuii matepuan crp. 194-196
[Taparpad 37 ctp.196
VYnpaxnenue 648-654

YcTHBIH onipoc

1.KakoBa o6nacTb onpeneneHus apkcuHyca (apkkocunyca)?

2.KakoBa 065acTh 3HaYeHHUI apKKOCUHYCa (apKKOTaHTreHca)?

3.5IBnsieTcs MM apKTaHTeHC (apKCUHYC) BO3pacTaloield Win yobIBaromel GyHKIuein?

4.Pemmre ypaBHeHue arcsinx =0 [arCCOS X= 0].

V4
5.Pemute ypaBHeHue arccos X =z {arc tgx= —Z} .

V4 . /4
6.PemuTe ypaBHeHHE arcigx = 3 {arcsm X= —E} .

7.Yemy pasen arcsin0 [arccos 7] ?

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

Tema 7. Tpuronomerpuyeckne pyHKIHH
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IIpakTuyeckoe 3ansitue 26. O61acTh ONPEACICHNUS 1 MHOYKECTBO 3HAYCHUU TPUTOHOMETPHUIECKUX
¢bynkuuid. YeTHOCTh, HEYETHOCTD, IEPHOAMYHOCTH TPUTOHOMETPUIECKUX (PYHKITHI.
Teopernueckuii matepuan crp. 201-203

[Taparpad 38 ctp.203

Ynpaxuenue 691-696

IIpakTuyeckoe 3ansitue 27. CBoiicTBa TPUTOHOMETPUUECKUX (DYHKIMHA U MX TPaPUKH.
Teopernueckuii matepuan ctp. 204-207, 208-211, 213-215, 217-221

[Taparpad 39 crp.207

Yupaxuenue 700, 703

[Taparpad 40 ctp.211

Ynopaxuenue 709, 713-715

[Taparpad 41 crp.215

Yupaxuenue 720-723

[Taparpad 42 ctp.221

Yopaxuenue 736-741

YcTHbIi onpoc

1.KakoBa obsacTe onpeneneHus apkcunyca (apkkocunyca)?

2.KakoBa 00y1acTh 3HaYCHHI apKKOCUHYCa (apKKOTAaHTeHCA)?

3.5IBnsieTcs M apKTaHTeHC (apKCUHYC) BO3pacTarolieil uiu yosiBaromei GyHKiuei?

4.Pemmte ypasuenue arcsin x =0 [arccos x=0].

V4
5.Pemure ypaBHeHHe arccos X =7z {arc tgx= —Z} :

V4 . V4
6.Pemmte ypaBHeHue arctgx = 3 {arcsm X = —E} .

7.Yemy pase arcsinO [arccos 7] ?

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

Tema 8. [IpousBoanas
IIpakTuyeckoe 3ansaTue 28. Yncnopas mocieaoBaTenbHOCTD, CIOCOOBI €€ 3a/1aHus, OECKOHEYHO
MaJibI€ BCJIINYUHEI.

1. Chopmynupyiite mpaBmiIo, MO0 KOTOPOMY COCTaBJICHA Ka)XAasl MOCIEI0BATEILHOCTD,
HaWIMTe CIeAyIolee YMCIIO U YHCIIO, CTOAIIee Ha AecsIToM MecTe: a) 3, 6,9, 12, 15; ... ; 6) 20,
15, 10,5,0,-5, ...; B) 1024, 512, 256, 128, 64, ...;1) 10,8, 11,9, 12, 10, ...; 1) 2, 5, 10, 17, 26
2. Jlana mocnemoBareiabHoCTh: 1,5; 1,65; 1,8; 1,95; ...

a) YKaXuTe 3aKOHOMEPHOCTh U HAMINUTE YUCII0, CTOSAIIEE HAa CTO IEPBOM MECTE.



41

0) Ha xakoM mMecTe B 3TOM MOCIIeI0BATEIbHOCTA CTOUT YHCIIO 67

IIpakTuyeckoe 3ansaTue 29,30

[lepBas u Bropast npousBoaHble PyHKIUU. OnpeneneHue, TeOMeTpUIECKU U PU3NUECKHUI CMBICIT
npousBoaHoii [IpaBuna nuddepenunpoBanus. [IponsBoansie anemenTapabix GyHkuuid [IponsBoanas
BTOPOTI'O NOPSAKA U €€ IPUMEHEHHUE.

Teopernueckuii marepuan ctp. 242, 251-255

[Taparpad 44 crp.234

VYupaxunenue 811, 817

[Taparpad 48 ctp.255

Ynpaxuenue 857-860

IIpodeccrnonabHO — OPUEHTUPOBAHHOE 3a/IaHHE

IIK 3.2. BbInoJHATH Npouecc n3MepeHus XapaKTePUCTHK KOMIIOHEHT IPOrPaMMHOI0 MPOAYKTA
AJISl onpe/ieIeHUs1 COOTBETCTBHS 3a/IaHHBIM KPUTEPHAM.

I/ISMepI/ITeHBHHC MCTO/Ibl OLCHKH IIPpOrpaMM: Ha3HAUYCHUC, YCIOBUA IIPUMCHCHUA

TecTupoBanue
1.3anonHuTE IPONYCKU B ONPEEICHUN
[Tpon3BoHOM (hyHKIIMK Ha3bIBACTCS OTHOIIEHHUS byHKINU K
apryMeHTa, IIpu K HYJIIO.

2. TlpousBoaHas GpyHkuuM SINX WMeeT BUA:
1) sinx; 2) —sinx; 3) —COSX; 4)COS X .

3. CocTaBuTh ypaBHEHHE KacaTeIbHON K KPUBOH Y = B TOUKe X, =2,

+ X2

1) y=-0,5x+1 2) y=—%x+% 3) y=-0,5x
4.BriGepute onpeeneHue HEONPeIeIeHHOI0 HHTerpaa:
1) [f(x)dx=F(x) 2) [F(x)dx=F(x)+C 3) [ f(x)dx=f(x)+C 4)
[ f(x)dx=F(x)+C
b
5.Haiitu unTerpan I sin” x cos xdx .
0

1)% 2) 0 3)%

T
6.BerarciuTe HHTETpA I cos x dx.

-

Tema 9. IIpuMeHeHre NPOU3BOIHOM K HCCIEI0BAHUIO (PYHKIIUH
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IIpakTuyeckoe 3ansiTue 31. [[pumeHeHne Mpou3BOIHOM K UCCIEAOBAHUIO (PYHKIIMH Ha
MOHOTOHHOCTH. Bo3pacTanue u yobiBanue QyHKINU

Teopernueckuit marepuan ctp. 261-264

[Taparpad 49 crp264

Ynpaxuenue 900-902

IIpakTuuyeckoe 3ausTHE 32. DKCTPEMYMBbI GYHKIIUN
Teopernueckuii marepuai ctp. 265-269

[Taparpad 50 ctp269

VYnpaxuaenue 910-919

IIpakTnuyeckoe 3ansitue 33. YpaBHeHHE KacaTeabHOU K rpaduky ¢pyHkuuu. [Ipumenenue
IPOM3BOAHON K TIOCTPOCHHIO TPa(uKOB.

Teopernueckuit marepuan ctp. 271-276

[Taparpad 51 ctp. 276

Ynpaxkuenue 926-935

IpakTnuyeckoe 3ansaTHe 34. HaxoxaeHne HanOOJBIIETO U HAMMEHBIIETO 3HAYCHHUH HETPEPHIBHON
(GYHKIIMM Ha OTpE3Ke.
Teopernueckuii maTepuan crp. 277-208

[Taparpad 52 ctp280
Yopaxkuenue 936-945

IIpakTuyeckoe 3ausaTue 35. BemykinocTs rpaduka GyHKINN, TOYKH TIepernoa.
Teopernueckuii maTepuan crp. 283-286

[Taparpad 52 ctp287

Yopaxkuenue 953-955

IIpakTnuyeckoe 3ansitue 36. [IpuMeHeHne MPOU3BOJHOM JJISi HAXOXKJCHUS HAWIYUIIEro pelieHus B
MPUKJIAHBIX 3aJ1a4ax, JAJIs OMpeeNIeHNs] CKOPOCTH U YCKOPEHHS Ipoliecca, 3alaHHOr0 (GopMyson nin
rpaduKoM.

1. Ha craHnmm MeTpo paccTOsSsHHE OT TOPMO3HOM OTMETKH 10

OCTaHOBKH IepBoro BaroHa paBHo 80 M. C Kakoil CKOPOCTbIO MO€3/1 JOKEH

MMOJAOWUTH K TOPMO3HOM OTMETKE, €CIIN JAJIbIIIE OH JBUIAETCS PABHO3aMENJICHHO

¢ yckopenuem 1,6 m/c2?

2. MOXHO TpeIIOKUATh 00YJIaIONUMCS HAUTH TUTOIIA b 36MJIH, KOTOPYIO

KpecTbsaHuH [TaxoM nokynaer y 6amkupues B pacckaze JI.H. Toxacroro «Muoro nu

YeJI0OBEKY 3€MJIM HYKHO?». J{J1 IOCTaHOBKM MaTeMaTHYECKOH 3aauu HYKHO

UCIOJIb30BATh MPUBBIYHYIO ()OPMY AEATEINBHOCTH JJIS TAKMX 00Y4arOLUXCs:
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YTEHHE HY)KHOTO (parMeHTa MPOU3BEACHUS, PACCYKICHUSI.

3amanwue:1) Halimure B mpou3BeneHnn pparMeHT o MOKymke 3eMiau [Taxomom.
Boeruucnure nepumerp u miomaab 0003HaY€HHOTO y4acTKa.

2) OtBeThTe Ha Bompoc: «HaubompIas i miomiaab HaiiieHa?»

2 cemecTp

Tema 10. [lepBooOpa3nas
IIpakTuyeckoe 3ansaTue 1. [TepsooOpasHas, OCHOBHOE CBOMCTBO nepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxIeHUs TEpBOOOPA3HBIX
Teopernueckuit marepuan ctp. 291-295, 297-300
[Taparpad 54 crtp. 293
Ynpaxuenue 983-987
[Taparpad 55 crp. 295
VYnpaxuaenue 988-998
[Taparpad 56 ctp. 300
Yopaxuenue 999-1000

IIpakTuyeckoe 3aHsTHE 2. BRIUrcIeHNE ONpeieNIeHHOro nHTerpaia mno gopmyne HeroToHa-
JleiiOnua. Berancnenue miomaneii CrioMombio HHTETPAJIoB.

Teopernueckuit marepuan ctp.301-303

[Taparpad 57 crtp. 303

Yupaxuenue 1004-1012

IIpakTnueckoe 3ansitue 3. [IpuMeHeHne MHTErpana JUIsl HAXOXKAEHUS IUIoLael MIOCKUX GUryp u
00bEMOB IreOMETPUYECKHX TEJl.

Teopernueckuii matepuan crp.304-308, 309-313

[Taparpad 58 ctp. 308

VYnpaxuenue 1013-1020

[Taparpad 59 crtp. 313

VYnpaxuaenue 1025-1032

YcTHbIH onpoc.

1. Chopmynupyiite onpezaeneHre NepBOOOPA3HOM.

2. ChopmynupyiiTe NMpHU3HAK MOCTOSHCTBA (DYHKIMM Ha 3aaHHOM mIpomexyTtke. Chopmynupyiite
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOM.

3. ChopmynupyiiTe mpaBuiIa HAXOKICHHS IIEPBOOOPA3HBIX.
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4. Kakyto ¢urypy Ha3bIBalOT KPHUBOJWHEWHOW Tpareuuei? 3anmumure (GopMyiy i BBIYHCICHHS
IIJIOINAIM KPUBOJIUHEHHOMN TPaIlCLUH.

5. O0BsicHHTE, 4TO Takoe uHTerpai. 3anummure hopmyny Herotona-Jleiibuua.

Tema 11. KoMnjiekcHBIE YncJIa
IpakTuyeckoe 3anaTue 4. KomriekcHeie uncia. Anredpandeckast U TPUrTOHOMETpHUYECKast (hOpMbI
3aMmMcy KOMIUIEKCHOTO Yrciia. Apu(METHIECKIE ONepaliii ¢ KOMIUIEKCHBIME duciaMu. M300paxenue
KOMIUICKCHBIX YHCE Ha KOOPMHATHOM TIOCKOCTH.

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

2. Beruucnure:

S4i . Y
a) (3+4i)(6—5i) 6) +i (121 1-21

- B) ; -,
—4+31 1-21 1+21

IIpakTuyeckoe 3ansiTue 5. Popmyna Myaspa. KopHu n-oil cTeneHr U3 KOMILIEKCHOTO YUCJIa.
[TpuMeHeHne KOMIUIEKCHBIX YHCEN I PeIIeHNs GU3NIECKUX U TEOMETPHUYECKUX 3a]1ad.

1. Pemute ypaBuenue:iz = 2 — 3i.

2. Pemnte kBajipaTHOE ypaBHEHUE:!

a)z?—2z+5=0

6)z24+5z+9=0
B)z2 — (3—4i)z—1-5i = 0.

Tema 12. MHoKkecTBa U JIOTHKA
IIpakTnueckoe 3ansaTHe 6,7MHOXECTBO, ONEPALIMK HAJ MHOKECTBAMHU U X CBOMCTBA. /[narpammsl

Diinepa-Benna. [IpuMeHneHne TeOpeTUKO-MHOKECTBEHHOTO afapara JJis OMMCaHUs peabHbIX
MIPOLIECCOB U ABIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX yueOHBIX mpeameToB. Omnpeenenue, Teopema,
CBOMCTBO MaTEeMAaTHYECKOTO OOBEKTA, CIICJICTBHE, JOKA3aTEILCTBO, PABHOCHIBLHBIC YPAaBHEHUSI.
1.  Onpenenuts B SBHOM BUJE (TIEPEUUCICHUEM BCEX AIEMEHTOB) OyseaH (A) — MHOXKECTBO BCEX
ITOIMHOYKECTB COCTOSIIMX U3 3JIEMEHTOB AaHHOro MHOKecTBa A : A= {-1; 0; 1; 4}.
2. s muoxects 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} 3amomHuTh TabOIMIIY:

C=AUB|D=ANB|F=AB |G=B\A |y_ A |y=B |Z=AAB

MHO>KECTBO

MOIITHOCTDH

MHO>KECTBaA

3. JlokaszaTh paBEHCTBO MHOXECTB C ITOMOIIIbIO JuarpaMm Ditnepa — Benna:
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A\ (BwC)=(A\B) " (A\C).
4. Nawno: A={a,h,g}, B={1,2,4,8}. Haiitu:
Jlexaptoso npoussenenne A X B, 3anas ero nepeuncienuem nap u rpadgom
JexaproBo npoussenenue B X A | 3anaB ero nepeuncnenuem nap u tabiauuei
JlexkaproBo npoussencHue B X B, 3anas ero mepeuncnenueM nap M Ha KOOpPAMHATHOM

IIIIOCKOCTH

Pa3neu 2. BeposiTHOCTB U CTATHCTHKA
Tema 13. BeposiTHOCTH COOBITHI
IIpakTuyeckoe 3ausitue 8. I'pad, cBsa3Hbii Tpad, myrm B rpade: mukiasl U mend. CreneHb
(BasieHTHOCTB) BepmuHbL. ['padbl Ha 10CcKOCTH. [lepeBbsl.
Cay4aiiHbIe SKCTIEPUMEHTHI (OTBITHI) M CIIyYallHbIe COOBITHS. DIEMEHTapHbIE COOBITHS (MCXO/IBbI).
BeposiTHOCTB ciiydaiiHOro coObITHsA. BiInM30CTh YacTOTHI U BEPOSTHOCTH cOObITUH. CirydaiiHble ONbBITHI

C pPaBHOBO3MOHBIMHU 3JICMCHTAPHBIMU COOBITUSIMH

1. Ckonpko CyHIECTBYET pa3iMUYHbIX YETHIPEX3HAYHBIX YHCEN, B 3AIUCH KOTOPBIX MCIIOJIb3YHOTCS
TOJILKO YETHBIE U(PHI.

2. Ilpu BcTpeue KaxIblii U3 Apy3eil moxkan apyromy pyky. CKOJIbKO pyKOMOXKaTUii ObUIO CIIENaHo,
ecnu apy3ei Obu10 ueTBepo?

3. Ucnomb3ys mupper 0;2;4;6 , coctaBbTe Bce BO3MOKHBIE TPEX3HAUHBIE YMCIIA, B KOTOPBIX IU(PHI
HE TIOBTOPSIFOTCSI.

4. CKOJBKO CYIIECTBYET Pa3IMYHbIX YETHIPEX3HAYHBIX YHCEN, B 3alUCH KOTOPBIX UCIOJIB3YIOTCS BCE
uupsbl, pa3INYHbL.

5. [lpu BcTpeue KaxKawlii U3 Jpy3eil moxkan apyromy pyky. CKOJBKO PYKOMOXKAaTH OBLIO CleJaHo,
eclu Apy3ei ObUTo IATepo?

6. IlepeuncnuTh BCe TPEX3HAYHBIE YMCIIA, B 3allMCH KOTOPBIX ucnonbsyrores mudper 0;1;2 ) mpu
YCIIOBUH, UTO LU(MPHI B YUCIIaX MOTYT MOBTOPSITHCS.

Kapmouku — 3a0anusn

1. CoOpanne u3 80 uenoBek BBHIOMpAET MPEACTABHUTENS, CEKpETaps M 3—X UYICHOB PeIaKI[MOHHOM
KOMHUCCHH: CKOJIbKMMH CITIOCOOaMH MOHO 3TO CAENaTh?

2. B copeBHoBanmm yd4acTByroT 12 komaHJ. CKOJBKO CYIIECTBYET BapHAHTOB pacHpeeIICHUs
npu3oBbIX (1, 2, 3) mect?

3. CKOJIILKUMH CIIoco0amMu 6 4eI0BEK MOTYT CeCTh Ha b cTynbes?

4. CKOIBKMMH CIIOCOOAMH MOXHO CZeNlaTh TPEXIBETHBIH (ar ¢ TrOpU30HTAIbHBIMU IOJOCAMU

OHHHaKOBOfI IIHUPUHBI, €CJIM UMECTCA MAaTCPUs HICCTHU PA3JIMYHBIX HBGTOB?
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5. Ha mocke 3amucanbl / CYIIECTBUTENBHBIX, O TJIATOJOB M 2 MpUIAratelbHbIX. J[JIsi MpeioxKeHHs
HYXKHO BBIOpaTh MO OJHOMY CJIOBY Ka)KJOU M3 3TUX YacTel peun. CKOJIBKUMH CIIOCO0aMU 3TO MOXKHO

caenarh?

IIpakTuyeckoe 3ansTHe 9. YCIIOBHAsS BEPOSITHOCTh. ¥ MHOYKEHHE BEpOsATHOCTEH. [lepeBo cirydaitHOTro
skcriepumenTa. Dopmyna monHOW BepostHocTH. Dopmyna baiieca. HeszaBucumbie coOBbITHS.
bunapuplii crydaliHBIH ONBIT (MCHBITaHWE), ycrneX M Heymada. HesaBucumble ucnbiTanus. Cepust
HE3aBUCHMBIX MCIBITAaHUH 110 mepBoro ycmexa. llepecraHoBku u QaxTopuan. Yuciao coueTaHui.
Tpeyronbhuk ITackana. @opmysna Ounoma HeroToHa.

1.13 Tpex MHKEHEPOB U JEBATH SKOHOMHCTOB JIOJDKHA OBITH COCTABJIEHA KOMUCCHS U3 [ YEJIOBEK.
CKOITBKUMHU CIIOCOOAMH MOKET OBITh COCTaBJICHA KOMUCCHS, €CITU B HEE OJIKEH BXOAUTH OJIUH

WHXXEHED.
2.CKOJILKUMH CII0CO0aMU MOYKHO BbIOpaTh 5 OTKPHITOK u3 11 OTKPBITOK?

3.B kopsune nexar 8 Oenbix mapoB U 6 depHbix. CKOJILKUMU CIOCO0aMH MOKHO JOCTaTh M3 3TOH

KOp3WHBI 2 OeNbIX Imapau 2 YepHBIX?

4.B maxmMaTHOM KpyxKKe 3aHuMarorcs 16 denosek. CKOJIBKHMH CIIOCOOAMU TPEHEP MOXKET BHIOpAThH

U3 HUX JUIS IPEACTOSNIET0 TypHApa KOMaHy U3 4 4enoBek?

5.IlepednciIuTh Bce TPEX3HAYHBIE YKCIA, B 3alUCH KOTOPBIX ncnonbsyrores mupsl 0;1;2 . Iudps

MOTYT ITOBTOPATHCA.

6.CKOoJIBKO CYHIECTBYCT pPa3JIMYHbIX YCTBIPCX3HAUHBIX YHUCCI]I, B 3allUCH KOTOPBIX BCC I_[I/I(l)pbl

Pa3JINIHBI.

Tema 14. MaTeMaTHuecKasl CTATHCTHKA

IIpakTnueckoe 3ansitue 10. MaremaTndyeckoe oXKUJaHUE CIy4alHON BeMTUYMHBI (pacmpeneneHus).
[Ipumepbl TpUMEHEHHsT MaTeMaTHYECKOTO OXHJIaHUS (CTpaxoBaHHUE, JoTepes). MaremaTrndyeckoe
OXHUJaHue OWHApHOHM ciyyailHOM BedMYUHBL. MaremaTHuyeckoe OXXMJaHHE CYMMBbI CIIy4alHBIX

BEeJMYMH. MaTeMaTHYeCKOE OXKUaHNE TEOMETPUIECKOTO 1 OMHOMHUAIBHOTO PaCpe/IeICHUM.

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

VYupaxunenue 1115-1117

[Taparpad 66 ctp. 341

Yopaxuenue 1118-1123
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[Taparpad 67 crtp. 345
Yupaxuenue 1124-1128
[Taparpad 68 ctp. 349
VYnpaxunenue 1134-1139

IIpakTnyeckoe 3ansitue 11. HenpepeiBHble cinyualinble BennuuHbl. [Ipumepbl. @yHKIMS IIOTHOCTU
BEpPOSITHOCTH pacipeesieHrs. PaBHOMeEpHOE pacipeielieHUe U €ro CBOMCTBA. 3ajauyu, IPUBOASIINE K
[I0KA3aTEIbHOMY pACIpeeiIeHUI0. 3aaun, IPUBOASIINE K HOPMaJIbHOMY pacnpeaeneHno. OyHkuus
IUIOTHOCTH BEPOSITHOCTU IIOKA3aTENbHOTO paclpenieieHus, (YHKIHS TUIOTHOCTH BEPOATHOCTH
HOpMaJbHOTO pacnpezaeneHus. OyHKIMs MIIOTHOCTU U CBOWCTBA HOPMAJIbHOI'O PACIIPEAEICHUS.
3anaua 1. HempepbiBHas ciiydaiinas BeanurHa X 3a7aHa pyHKIHUEH pacrpeaencHus

BepositHocTel F(x) = C + d(X — 2)4 na untepaie (2;6) . HaiiTu: 3HaueHus MOCTOSHHBIX C U d ;
IJIOTHOCTB pacnpenenenus BepositHoctei f(X) ; P(5 < X < 6) ; MareMaTuueckoe 0>KHIaHHue

M (X)) ; mucniepcuto D(X )

3anava 2. Bce 3HaueHus1 paBHOMEPHO pacipeiesIeHHON ClIy4ailHOM BEeIMYHUHbBI X

nexar Ha otpeske [2;8] . HaliTu BeposTHOCTh MonagaHus cy4yaifHOM BeTUYUHbI X B

MPOMEXYTOK (3;5) .

3anayva 3. HaiiTu MaTemMaTHueCKOE OXKUAAHUE U AUCIIEPCHUIO CIIy4YaliHOM BETUYUHBI X ,
pacnpezesieHHO paBHOMEpHO B MHTepBaie (2;8) . Haiitu u moctpouts rpaguku GyHKIIMI
pacnpeesieHus U IUIOTHOCTH PaclpelelieHHs] paBHOMEPHOU HENIPEPBIBHOW CITy4aiiHON

BEJIUYMHBI X .

Paznen 3. 'eomerpus
JUia mpoBeneHHs — MPAKTUYECKUX 3aHATUI ucnoibdyercs ydeOHuk: ['eomerpus. 10-11 xmaccsl.
bazoBelii 1 npoduiIbHbIM ypoBHU : yueb. ans obuieobpasoBar. yupexaenuit / JI. C. Atanacsn, B. @.
Byry3os, C. b. Kamomries, JI. C. Kucenesa. - 20-e u3a. - Mockasa : [IpocBemenue, 2011. - 255 ¢. : mur. -
MI'Y - mkone). - Ilpeam. yka3. - ISBN 978-5-09-024966-9 : 180-60. - Tekcr : Tekcr
HenocpeacTBeHHbIH (M3 crincka OCHOBHOM JIUTEPATYpHI.)

Tema 15. [IpsiMble U NJIOCKOCTH B MPOCTPAHCTBE
IIpakTuyeckoe 3anaTue 12. OCHOBHBIE TNOHATHS CTepeoMeTpuu. Touka, npsmas, MIOCKOCTb,
npocTpancTBo. [IoHsATHE 00 aKCMOMATHYECKOM MOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U
CJIEZICTBHS U3 HUX
Teopernueckuit marepuan ctp.3-7
Beenenue ctp. 7

Yupaxuenue 1-7
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IIpakTuyeckoe 3anaTue 13. [lapamnensHpie mpsiMbie B MpocTpancTBe. [lapamienbHOCTh Tpex
IPSIMBIX, TAPAIIIEIBHOCTD NPSAMOI U I10cKocTH. [lapanienbHoe U HEHTpaIbHOE IPOEKTUPOBAHUE,
n3obpaxxenue puryp. OCHOBHBIE CBOWCTBA MApaLIEIBHOTO MPOeKTUpoBaHus. M300paxkenue ¢puryp B
napajyuiebHON MPOEKINH

I'naBa 1.

Teopernueckuii matepuan crp.9-11

[Maparpad 1.ctp 13

VYnpaxuenue 16-26

IIpakTnyeckoe 3ansaTue 14. [lapamienbHOCTh NPSMBIX U TUNIOCKOCTEH B IPOCTPAHCTBE.
I'naBa 1.

Teopernueckuii marepuan ctp.11-13

[Taparpad 1.ctp. 13

VYnpaxuaenue 27-33

IIpakTnyeckoe 3ansaTue 15. [Ipru3Haky cKpemMBaOMUXCS MPSIMBIX. YTIIBI C COHANIPABICHHBIMH
CTOPOHAaMU. YTOJI MEXAY NPSIMBIMHU B IIPOCTPAHCTBE.

I'maBa 1.
Teopernueckuit marepuan crp.15-18

[MTaparpad 2.ctp. 18
VYnpaxuaenue 34-42

IpakTuyeckoe 3ansaTue 16. [NapamrensHocTh uiockocTei. CBOMCTBA MapaiebHBIX MIIOCKOCTEH.
I'maBa 1.
Teopernueckuit marepuan crp.20-21
[MTaparpad 3.ctp. 21
VYnpaxHenue 48-62

IpakTuyeckoe 3ansaTue 17. Terpasrap.
I'maBa 1.
Teoperudueckuit marepuan ctp.24-25

[Taparpad 4.ctp. 29
Ynpaxuenue 66-73

IIpakTuyeckoe 3ansitue 18. [lapannenenunen.
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I'maBa 1.
Teopernueckuii MmaTepuai cTp.25

[Taparpad 4.ctp. 30
Yupaxuenue 74-78

IpakTuyeckoe 3ansiTue 19. 3anaun Ha MOCTpoeHUE CEUCHUH.

I'naBa 1.
Teopernueckunii marepuan cTp.27-29

[Taparpad 4.ctp. 31
Yupaxuenue 80-87

IIpakTuueckoe 3ansitue 20. CBoiicTBa nmapasuienenuIesa.

I'naBa 1.
Teopernueckuii Mmatepuai cTp.26-27

[Taparpad 4.ctp. 32
VYnpaxuaenue 88-93

IIpakTnueckoe 3ansiTue 21. [lepnenauKyssipHbIe IPsSMbIE B IPOCTPAHCTBE, MPSMbIEC Napayie/ibHbIE
U NEPIIEHIUKYIISPHBIE K IIJIOCKOCTH.

I'maBa 2.
Teopernueckuit marepuan ctp.34-36

[Taparpad 1.ctp. 39
Yupaxuenue 116-122

IpakTnyeckoe 3ausaTue 22. [Ipu3HaK MepreHAUKYIIPHOCTH MPSIMOI U TUIOCKOCTH.

I'naBa 2.
Teopernueckuit marepuan crp.36-38

[Taparpad 1.ctp. 39
Yupaxuenue 123-128

IIpakTnyeckoe 3ansiTue 23. Teopema o IpsAMOii, NEPIEHAUKYISAPHOHN K MIIOCKOCTH.

I'naBa 2.
Teopernueckuii marepuan ctp. 38

[MTaparpad 1.ctp. 39
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VYnpaxuenue 129-137

IIpakTuyeckoe 3ansaTue 24. PaccTossHUE OT TOYKH JI0 TIIOCKOCTH. OpTOroHaIbHOE MPOSKTHPOBAHMUE.
[leprnieHIuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IIOCKOCTH, PACCTOSIHUE OT IMPSIMOH /10
IJIOCKOCTH, MPOEKIIHS PUTyphl HA TNIOCKOCTh. TeopeMa o TpexXIepneHIuKyIspax.

I'naBa 2.
Teopernueckuii matepuan ctp. 40-42

[Taparpad 2.ctp. 44
VYnpaxuaenue 138-145

IIpakTuyeckoe 3ansaTHE 25. YTOI MEXAY NPSIMOI U MIOCKOCTHIO.

['naBa 2.
Teopernueckuii matepuai ctp. 43

[Taparpad 2.ctp. 44
Ynpaxkuenue 146-150

IIpakTuyeckoe 3ansaTue 26. Pemenne 3ama4y

1.CxonbKo rpaHeil MpoXoauT Yepe3: a) oJHy; 0) Be; B) TpU; ') YETHIPE

TOYKH, B3SThIE MPOU3BOJILHO Ha KyOe? CKOJBKO IIIOCKOCTEH MOKHO MPOBECTU 4Yepe3 Te ke TOUKHU?
OmnpepenuTes M IPU 3TOM TTOJIOKEHHE TUIOCKOCTH OHO3HAYHO? CrienaiTe pruCyHOK.

2.J1aHBI TOYKA U TIapa MepeceKaronuxcst NpsMbIX. CKOIBKO pa3IMYHBIX UIOCKOCTEH OHU OIPEeNSIOT?
Crnenaiite pUCyHOK.

3. JlaHbl Tpu MpsiMble, HE JeXKalllue B OJHOW IUIOCKOCTH M HMeroIue oOuryro Touky. CKOJIbKO
Pa3IMYHBIX TUIOCKOCTEH OHH OTPEICISIOT?

4.Toukn A;B;C nexar B kaxmoii U3 IBYX pasIMUHBIX IUIOCKOCTEH. JIOKAKMTE, YTO STH TOUKH JIEKAT
Ha oIHOU npsiMoil. CrenaiTe pUCyHOK.

S5.IIpameie @ u b mepecekarorcs B Touke M. Jlokaxkure, 4o mobas npsmas, mepecekaronas a
u D, uHe mpoxomsmias yepes Touky M , JIEKUT ¢ HUMH B OJTHOM TIOCKOCTH.

6.13 YCTBIPCX MOaHHBIX TOYCK OJHA HC JICKUT B IIJIOCKOCTH, OHpC,[[CJBICMOfI TpEM IOPYrumu.
I[OKa)KI/ITe, YTO 3THUM CBOMCTBOM 06na;1a10T BCC JAHHBIC TOYKH.

7. Touku M;N;P;K pacnonoxensr mo ommy cropomy or miaockoctn tpanenun ABCD.
[Mapannensusie otpesku AM ;BN ;CP; DK pasnbl coorserctBenno 3 cm; 4 em; 5 cm; 6 em . Kakoso
B3auMHoOe pacnojoxenue npsmeix MN u PK ?

8. Ilpsmas MN napamiensua auaronamd AC npsmoyromsauka ABCD . Haiigure kocunyc yria

Mexay npsmod MN u nmuaronansio BD, ecmu AB=5cu; BC=8 cm.
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9. Croporst OM;ON yrma MON coorsercraenno napamnensust npsmsiv AB u CD . Onpenenure

yron mexxy AB uCD, eciu Benmunna yrma MON pasua 106°.

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

12 Haiinure KBagpar paccTosiaust Mexxay Bepumaamu C 1 A, IpsMOYToIbHOTO Tapasiiesenurnea,

nis kotoporo AB=5; AD=4; AA =3. 1

13.Haiiaute paccrosiHue mexay Bepiunnamu Au C, MHOrorpaHHuka, 2

M300paXEHHOTO HA PUCYHKE.

Tema 16. MHOrorpaHHMKH
IIpakTuyeckoe 3ausTHe 27. [IByrpaHHbIi YTroJI. JIMHEHHBIN YTOJ ABYTPAHHOTO yria. TpexrpaHHblid u
MHOTrorpasssle yribl. CBOMCTBA IIJIOCKUX YIJIOB MHOTOIpaHHOro yria. CBOMCTBA MJIOCKUX U
JBYTPAHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB M CUHYCOB Ul TPEXTPAHHOTO YIJIa.

I'naBa 2.
Teopernueckuii matepuai ctp. 47-48

[Taparpad 3.ctp. 52
VYupaxuenue 166-175

IpakTuyeckoe 3ansaTue 28. [Ipu3HaK MePIEeHAUKYIIPHOCTH JBYX IIOCKOCTEH.

['naBa 2.
Teopernueckuii MmaTepuai ctp. 49-50

[Taparpad 3.ctp. 52
Yopaxuenue 177-182

IpakTuyeckoe 3ansaTue 29. [IpsMOyTroNbHBIN MapasuieIenune.

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

[Taparpad 3.ctp. 52
VYnpaxuaenue 189-193

IIpakTunuyeckoe 3ansiTue 30. [TonsTue MHOrorpanHuka. Buasl MHOrorpanaukoB. Pa3BepTka
MHOTOTpaHHHKA.

I'naBa 3.
Teopernueckuit marepuan ctp. 60-63

[Taparpad 1.ctp. 66
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VYnpaxuenue 218-223

IIpakTnyeckoe 3ansaTue 31. Ilpusma: n-yroiapHas npusma, npsMasi 1 HaKJIOHHAst TPU3MBI, OOKOBas U
II0JIHAsI TOBEpXHOCTh Ipu3Msl. [lapannenenunern, . [Tnomans noBepXHOCTH IPU3MBI

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

[Taparpad 1.ctp. 66
Ynpaxuenue 224-230

IIpakTuyeckoe 3ansiTue 32. [lupamua: n-yroyibHasi IUpaMH/Ia, IPABUIbHAS U yCEUECHHAs
nupamubl. CBoiicTBa pedep u OOKOBBIX IpaHel MPAaBUILHON MUPAMUIBIL.

['naBa 3.
Teopernueckuii MmaTepuai ctp. 69

[Taparpad 2.ctp. 72
Ynpaxuenue 239-246

IIpakTuyeckoe 3ausaTue 33. [IpaBunbHast mupaMuaa, MpaBUIIbHAS TPEYTOJIbHAS TUPAMUIA U
IIPaBUIIbHBIHN TeTpa’ap, KyO .

['naBa 3.
Teopernueckuii maTepuan ctp. 69-70

[Taparpad 2.ctp. 73
Yopaxuenue 247-259

IMpakTuyeckoe 3ausaTue 34. [IpencraBicHre O MPaBUIHLHBIX MHOTOTPAHHHUKAX: OKTAYP, TOJICKASIP
U MKOCa3Ip.
Ycedennas nupamuaa. [lnomanps moBEpXHOCTH yCEUEHHOUTTUPAMUIBI.

I'maBa 3.
Teopernueckuii matepuan crp. 71

[Taparpad 2.ctp. 74
VYnpaxuaenue 267-270

IIpakTnyeckoe 3anaTue 35. CHUMMETpUS B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUS B NPAaBWJIBHOM MHOTOIDAaHHUKE: CHUMMETpHs Mapajuleenunenaa,
CUMMETPUS MPABWIBHBIX TPU3M, CHMMETPHS MPABUILHONW MUPAMU/IBL.

I'naBa 3.
Teopernueckuit marepuan ctp. 75-79

[Maparpad 3.ctp. 79
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Ynpaxuenue 271-275

Tema 17. BekTOpbl 1 KOOPAUHATHI B IPOCTPaHCTBe. /IBU:KeHHE B MPOCTPAHCTBE.
IIpakTuyeckoe 3ansaTue 36. [loHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbI KOJUIMHEAPHbIE, COHAIIPABJIICHHbIE U INPOTHUBOIIOJIOKHO HAIPABIEHHBIE BEKTOPHI.
PaBeHCTBO BEKTOpOB. [IeHCTBUS ¢ BEKTOPaMU: CI0KCHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXEHHE BEKTOpa Ha uucio. CBOMCTBa CIIOKEHUS BEKTOPOB. CBONCTBA yMHOYKEHHS
BekTOpa Ha uucio. IloHsTHE KOMIUIaHapHbIE BEKTOpbI. IIpH3HAaK KOMILTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio napamnenenunena. TeopeMa o pa3ioXKEHUN BEKTOpPA IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronbHast cucreMa KoopAuHar B mpoctpaHcTBe. KoopaunaTel BekTtopa. CBSI3b MEXAY
KOOpJMHATaMH BEKTOpa W KOOpPJIMHATaMH TO4YEK. BekTopHoe yMHOXeHue BeKTopoB. (CBONCTBa
BEKTOPHOIO yMHOXeHus. [IpsiMoyrosbHass cucrema KOOpAMHAT B IpocTpaHcTBe. KoopamHaThl
BekTopa. Pasnoxenne BekTopa 1o 0Oasucy. KoopaumHaTHO-BEKTOpHBIH METOJ TPH PEIICHUU

reoOMCTPHUICCKUX 3aaa4Y.

1.DABC — Tetpasap. Touka M — cepenuna pebpa BC, Touka N — cepenuna orpeska DM. Bripazute
BEKTOp AN 4epe3 BEKTOpbl AB=a, AC=b, AD=c.
2. Memunans ABDC nepecekatorcs B Touke P, Touka K — CepenHa OTPE3Ka . AP (Touka A He IeXUT B

mnockocti BDC). Pa3noxkure BeKTop BK IO BEKTOpaM AB=a, AC=b, AD=c.
3. B napannenenunene ABCDA;B1C1D; M nexur na BB;, npuuem BM : MB; = 3 : 4, a P nexur

Ha B;Dy, npuuem B1P : PD; = 2 : 1. PaznoxuTe BEKTOp MP I10 BEKTOpaM BA, BC H BB, .

4. Menuansl rpanu DBC Tetpasapa DABC nepecekatotcst B Touke O, Touka R — cepennna oTpeska

AOQ. Pa3noxure BEeKTOp DR 1O BeKTOpaM AB=b, AC=c, AD=d .
5. Han mapammnenenunen ABCDA;B1C1D;. Touka M nexxur Ha AB, mpuaem AM : MB=5:2, a

K e ADy, mpuuem AK : KD; = 3 : 5. Paznoxxure BEKTOp MK 10 BEKTOpaM BA, BB,  BC.

IpakTuyeckoe 3ansitue 37. [Ipocreiimme 3a1a4n B KOOpAUHATAX. YTOJ MEXITY BEKTOPAMHU.
CxansapHoe npousBeieHre BEKTOpoB. OCHOBHBIE CBOMCTBA CKAISPHOIO MpOU3BeAcHUA. Briuncienue
YIII0B MEXAY IMPSIMBIMU U IIJIOCKOCTSIMHU

I'maBa 5.
Teoperuueckuit marepuan ctp. 102-107, 112-114

[Taparpad 1.ctp. 107
VYnpaxuaenue 400-412
[Taparpad 2.ctp. 114
VYnpaxuaenue 441-449
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Tema 18. Tesia BpameHus
IIpakTuyeckoe 3ansaTue 38. [lonsrue nunuaapa. [Inomans noBepxHoctTy nminHapa.. [lonsrue
KoHyca. [llmonmans MoBepxXHOCTH KOHYCA. Y Ce4eHHBIN KOHYC. [110111ap MoBepXHOCTH YCEYEHHOTO
KOHYycCa.

['naBa 6.
Teopernueckuii matepuan crp. 130-133

[Taparpad 1.ctp. 133

Ynpaxunenue 521-530

Teopernueckuii matepuan crp. 135-138
[Taparpad 2.ctp. 138

Ynpaxuenue 547-555

Teopernueckuii marepuan crp. 140-143
[Taparpad 3.ctp. 144

VYnpaxuaenue 573-580

IpakTuyeckoe 3anatue 39. [lonsrue chepol. YpaBueHnue chepol. BzanmHoe pacrionoxenue chepbl 1
wiockocty. [lonstue mapa. [lnomans chepsl u ee yacreit

I'naBa 6.

Teopernueckuit marepuan ctp. 143-144

[Taparpad 3.ctp. 145

VYnpaxuaenue 581-588

IIpakTnuyeckoe 3ansitue 40.. [Togobue B npoctpancTBe. OTHOLIEHNE 00bEMOB, TUIOIAAEH
noBepxHocTel mogooHbIX ¢puryp. [IpeodbpazoBanue nogodus, romoreTHs. Pemenue 3ai1a4 Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPHUUECKUX METO/I0B. B3anMHoe pacnonioskeHue cepsl 1
IJIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe. M300paskeHue Ten BpalieHus Ha miiockoctu. PazBepTka
HUIMHApA U KoHyca. CuMMeTpus cdepsl U mapa.

1. O6nem KoHyca paBeH 16. Uepes cepenHy BBICOTHI TTapaJIeIbHO OCHOBAaHUIO KOHYCa
MPOBEACHO CEYEHUE, KOTOPOE SIBISETCS OCHOBAaHMEM MEHBIIIET0 KOHYCa ¢ TOM ke BepmnHoil. Haiinure
00bEeM MEHBIIIETO KOHYCA.

2. [Inomane nmonHON MOBEPXHOCTU KOHYca paBHa 12. [TapannenbHO OCHOBaHHUIO KOHYCa
MIPOBEJICHO CEYEeHHUE, Aeisliee BhICOTY nomnosaM. Haliaure miomanp mojgHoM MOBEpXHOCTH
OTCEYEHHOI'0 KOHYCa.

3. Bo ckonbko pa3 yBenuuuTces 00beM Iapa, eciii ero paguyc YBeIUMYUTh B TpU paza? 2.
O06mwem onHoro mapa B 27 pa3 6ombiie oobeMa BTOporo. Bo ckoibko pa3 miolmiaib TOBEpXHOCTH
repBoro mapa 60Jblile oAl MOBEPXHOCTH BTOPOro?
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4. Bo CKOIBKO pa3 yBEIUYUTCS IUIOLIA/lb IOBEPXHOCTH OKTA3/[pa, €CIU BCE €ro pedpa yBeJINYUTh B 3
paza? 2. Jlan npaBWIIbHBIN TETpa’p, LEHTPHI €r0 IPAHEN CIIy’KaT BEPIIMHAMU HOBOT'O TETPA3/pa,

TOrJa UX 00BbEMBI OTHOCATCA. ...

IIpakTnueckoe 3anusiTue 41. IlocTpoeHue cedyeHHid MHOTOIPDAaHHUKOB U TEJI BpAIICHMS: CEUCHUS
UUIUHApa (MapauieIbHO U MEPHEHIUKYISIPHO OCH), C€YEHUsl KOHyca (MapauielbHO€ OCHOBAHHUIO U
MPOXO/sIIee Yepe3 BEPIINHY), CEUCHHUS I1apa, METObl TTOCTPOCHUSI CEUCHUN: METOJ CIIEJIOB, METO
BHYTPEHHET0 IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEH MI0CKOCTH.

3amaua 1 Ilnockocts 3amana Toukamu A ( Al), B(B1)u C (C1), roe

touku Al, B1, C1 - nmpoekiuu Touek A, B, C Ha rII0CKOCTh MPOEKLUNA (OCHOBHYIO

IIJIOCKOCTH); IaHa MPOEKTUPYIOIIasl MpsiMasi, COOTBETCTBYIOMIAst TOUKe X 1

IJIOCKOCTH MpoeKiuil. TpedyeTcs MOCTPOUTh TOUKY X MepecedeHUst STOM

npsiMoii ¢ iockoctbhio ABC.

3anayva 2 [locTpouTs ceueHre NATUYTOIbHON MPU3MBI IIJIOCKOCTBIO,

3aiaHHoM Tpemsi Toukamu A, B, C, mpon3BoJIbHO BEIOpAaHHBIMHU Ha €€

pebpax (puc. 42).

3agada 3 Ha noBepxHocTu nuinunapa gansl Toukd A, B u C. [Toctpouth

CEYEHHE IIIMH/IPA TUIOCKOCTHIO, MPOXOIAIIEH Yepe3 3Tu TOUKH (puc. 43).

Tema 19. O0BbéMBI TeT
IpakTuyeckoe 3ansaTue 42. O6peM npsmoii npu3Mbl. OObeM HaKJIOHHOW TPU3MBL. O0BeM HUITHHIpPA.

O6nem nupamuibl. O6beM konyca. O0beM mmapa.

1. Cocyx, nmerowuit GopMy MpaBUIBHOM TpeyronpHoit mpu3mel, Hammm 2 300 eu® BOJBI # TOrpy3Hty
B BOJLY JieTallb. [Ipr 3TOM YpOBEHD BOJIBI MOAHSIICS C OTMETKH 25 ¢M 10 otMeTku 27 oM. Haiiaute
06beM setamu. OTBET BHIPA3UTE Bem .

2. TlpaBuibHasl YETHIPEXYTOJIbHAS TIPU3Ma OIMKCAaHa OKOJIO IMJIMHAPA, PAJANYC OCHOBAHHUS M BBICOTA
KoToporo paBHbl 1. Halinute miomaas O0KOBOM MOBEPXHOCTU MPU3MBI.

3. OcHOBaHHEM TMPSIMOW TPEYTOJBHON MPHU3MBI CIY)XHT MPSIMOYTOJBHBIA TPEYTOJbHUK C KaTeTaMH
6 u 8, 6okoBoe pebpo paBHO S . Haiiaure 00beM IPHU3MBIL.

4. Haiiaute BBICOTY NpaBUILHON TPEYroJbHOM MUPAaMHU/Ibl, CTOPOHA OCHOBAaHHUS KOTOPOM paBHa 2, a

00BEM paBeH \/§ )

5. BeicoTa KoHyca paBHa 6 , a juamerp ocHoBanus — 16 . HaiiauTe 0Opasyronyro KoHyca.
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6. [nomiaas 6OKOBOI OBEPXHOCTH IWITMHAPA paBHa 217 , a tuamerp ocHoBauus paBed / . Haiimure
BBICOTY IIMJIMHJIPA.

7. Oxomno koHyca onucaHa cdepa (chepa comepKUT OKPYKHOCTh OCHOBAHHUSI KOHYCA U €r0 BEPIIUHY).
Ilentp cepsl HaxoaUTCA B LIEHTpe OCHOBaHMsI KoHyca. OOpa3yromias KOHyca paBHa 72 . Haiinure
paauyc cdepsl.

8. Ulap Bnucan B muiuHap. [lmomans moBepxHocTy mapa paBHa 111. Haiigute muomanb mogHON
MOBEPXHOCTHU LIMIUHJIPA.

9. Konyc Brucan B map. Pajuyc ocHOBaHUSI KOHyca paBeH paauycy mapa. O6beM KOHyca paBeH 6 .
Haiigure o6beM mrapa.

10. B ky6 ¢ pebpom 3 Brucan map. Haiiure 00beM 5TOro mapa, AeleHHbIi Ha 7T .

IIpakTnueckoe 3ansaTue 43. O6beM IAPOBOTO CETMEHTA, IAPOBOTO CJIOS U MIAPOBOTOCEKTOPA.
[Tnomane chepsr.

I'maBa 7.

Teopernueckuii marepuan crp. 174-177

[Taparpad 4.ctp. 177

Yupaxuenue 718-724

IIpakTnueckoe 3ansaTue 44. KomOMHamu e BpalieHUs 1 MHOTOrpaHHUKOB. [Ipu3ma, BiucanHas B
LWINHAP, ONKMCcaHHas okoJo unHApa. [lepeceuenue cdepsl 1 mapa ¢ miockocteto. Kacanue mapa u
chepsl IITOCKOCTHIO.

3amaua 1. B xy6 ¢ niuHoit pedpa 6 Bnucan map. Haiinure o6bem 3Toro mapa.

3anaua 2. B npsiMmoyrosibHBIN napaienenune] BorcaHda cepa paanyca 5 Haiinure niomians noiaHoi
MIOBEPXHOCTHU NapauIeIeIUIENa.

3amaua 3. Oxoio chepsl OnrcaH MPSMON MapalyIeNIeHIe], Y KOTOPOTO IUaroHaIl OCHOBAHUS PaBHBI
6 u 8 OnpenenuTe MOJHYIO MOBEPXHOCTH MapasuIeNIeUIe ia.

3anayva 4. Illap kacaercst Bcex rpaHell IpaBUJIBHOM TPEYroapHOM pu3Mbl. Haliaure oTHOLIEHHE
00BEMOB 11apa U MPHU3MBI.

3amaua 5. B xy0 Bniucan map paauyca 2. Haitaure o0bpem kybda.

IIpakTnueckoe 3ansitue 45. IloHsATHE MHOrOrpaHHHKa, OMMCAHHOTO OKoJO cdepsl, chepsl,

BIIMCAaHHOM B MHOT'OT'paHHUK WJIA TCJIO BPAILICHHA.

JBwxkenus mnpocTtpancTBa. OtoOpakenus. J[BwkeHuss u paBeHCTBO ¢uryp. OOmme CcBOICTBa

JIBWO)KEHUW. Buapl OBMKEHUI: NapaJUIeIbHbIA IMEPEHOC, LEHTpaJbHAs CHUMMETPHUs, 3€pKalbHAas
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CUMMETpHSI, TOBOPOT BOKPYT mpsimoii. [IpeoOpazoanus momgoous. [psimas u chepa Diinepa.
3amaua 1. Haiitu paguyc chepsl, BucaHHOH B Ky0, pedpa KOTOPOTo paBHHI 6.

3amaua 2. B xy6 Bnucan map paauyca 3 Haiiaure miomnaab moBepXHOCTH KyOa.

3amaua 3. [llap Bnucan B ky0. Haitnute paguyc mapa, eciiv quaroHaib Kyoa paBHa 8 3
3amaua 4. lllap Bnucan B ky0. Haiinure pedbpo ky0Oa, eciiu paauyc mapa paBeH 9 3

3anayga 5. Illap, o6BeM KOTOpOTO paBeH 367, BriucaH B Ky0. Halimute o0beM Kyoa.

3anayga 6. [Ipu nenTpanpHOl cuMMeTpun Touka A(2; -5; 3) oToOpaXkaeTcsi Ha TOUKY

A1(-4; 1; 7). Onpenenure, Ha KaKyr TOYKY IIPH CUMMETPHH C TEM KE

LeHTpoM oTobpaskaercs Touka B(0; 1; -1).

3amaua 7. Ilpu cuMMeTpUu OTHOCUTENHHO OCH OpPIMHAT TOYKa A 0TOOpakaeTcs Ha

Touky Al(-4; 4; 3). Haiinure nnuny otpeska AA1.

9.2. OueHo4yHble MaTepPUAJIbI JIs1 IPOMEKYTOUYHOIN aTTecTalluu

®opma IpoBEACHUS IPOMEKYTOYHOM aTTecTaluu MO JUCLUIUIMHE. KOHTpoJbpHas padota (1
CeMecTp), 3K3aMeH (2 cemecTp). Bua nmpomMexxyTo4dHOH arTecTanuy - IO HAKONUTEIbHOMY PEUTHHTY
WJIN TECTUPOBAHUE.

YcTHO-ucbMeHHas (opMa MO 3K3aMEHALMOHHBIM OumiieTaM MpeAroyaraercsi, Kak MpaBuilo,
JUIS ClJaud aKaJeMUYeCKON 3a10JKEHHOCTH.

KoHTposb U OLileHKa pe3yIbTaToOB OCBOCHUS JAUCLUILIMHBI B 4aCTH C(POPMUPOBAHHOCTH OOIINX
kommnereniuil u ux yactedt (OK 1, OK 2, OK 03, OK 04, OK 05) ocymiecTBisieTcs MpernoaBaTeieM B
XOJIe TEKYILEro KOHTPOJs YCHeBaeMOCTH (B Mpoliecce MpOBeIeHHs MpaKTUUeCKuX 3aHsTui). B xone
MIPOBEJICHUSI POMEXKYTOUHOM aTTecTalyl OCYLIECTBISIETCS KOHTPOJIb U OIEHKa pe3yibTaToB
OCBOEHHUS PO(ECCHOHATIBHBIX KOMIETEHIINN U UX YacTel.

IIpumepHBI BADHAHT KOHTPOJILHOK padoTsI (1 cemecTp)

KonTponbHast paboTa mpoBOIUTCS AJIs 3aKPEIUJIEHNS [TOJIyY€HHbBIX 3HAHUN U HallpaBiieHa Ha
paciupenue, yriiyojaeHne 1 CUCTeMaTH3aIMIo 3HAaHUH, TTosTydyeHHbIX pu u3ydyenuu OVYIL.07
«MATEMATUKA» obyuatormmmucs no cnenranbHoctu 09.02.07 «MHdopmaninoHHbIe CUCTEMBI U
IIPOrpPaMMUPOBAHUEY, ISl IPOMEKYTOUHON aTTECTALINN.

CopepxaHuie KOHTPOJIbHOU pabOThl COOTBETCTBYET TpeOOBaHUAM paboueil mporpaMmbl
yueOHoro npenmera u TpedoBaHusM, n310keHHBIM B I'OC CIIO no cnenuanbHOCTH.
enb KOHTPOJIBLHOM PabOThI COCTOUT B YCTAHOBJICHUH YPOBHS MOJATOTOBKH CTYJIEHTA K BBINOJIHEHUIO
npo¢eCCHOHATBHBIX 3a]1a4 M COOTBETCTBHUS €ro noarotoBku Tpedoanusim ®I'OC CIIO no
cneranbHocTH 09.02.07 «MHbOpMAIIMOHHBIE CUCTEMBI M IPOTPAMMHUPOBAHUE.

KontposnbHas paboTa COCTOUT U3 OTBETOB Ha BONIPOCHI OTKPBITOTO TUIA MO TEMaM y4eOHOTo
npenMera.

Tema 1. Uncna u Beiunciaenus (1) 2) 6)19) 20) 23) 32) 33) OK1-OK 5
1. 3anumuTe Gopmyny 6ECKOHEUHO yObIBaIOIEH T€OMETPUUYECKON MPOrpeccuu U GopMyiIy CyMMbI
0eCcKOHEUHO-yOBIBAIOIIEH reOMETPUUECKOI Tporpeccun

2. Beruncaute. 149 - 189

. 1
3.Haiinure KOpeHb ypaBHEHUS

7x—15 4x+3
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/10 -3/16

4. HaiiauTe 3HaY€HUE BBIPAKEHUS %

Tema 2. Crenennas ¢pynxuus 1)2)3)5)20) 21) 22) 32) 33) OK 1 - OK 5
7 2

1.IIpencraBbTe B BHJIE CTENICHH BHIpaXKeHHe 6 3 63
2. Pemmre ypaBHenne 3+ X —1=X

3. Haiinute xopeHb ypaBHeHus \—72+ 17 X = X
Tema 3. Mokasarenpuas dynxmus (1)2)3)5)19)21) 22) 32) 33) OK 1 - OK 5

1-x?
. 125
1. Ykaxxute MHOXECTBO BCEX PEIICHUM HEPABCHCTBA | — < E

2. Pemmte ypapuenne 3% —24-3*-81=0
Tema 4. Jlorapugmuueckas pynkuus (1)2)3)5)20)21)22)32)33) OK 1 - OK 5
1. Haiizre o6macts onpenenenns ¢pynxunn f (X) = log, (X2 —5X)
2. Penmnte ypasrenne log, (x—3)=3
Tema 5. Tpuronomerpuueckue gpopmyJsi (1)20)21)32)33) OK1-OK S

21w 217 341w 161
1. Onpenenute KOOPAMHATHI TOUEK: =7 3 .

2. Haiinure Bce TOUKM HA €IUHUYHON OKPY>KHOCTHU, YIOBJIETBOPSIONINE YCIOBUIO:
X>0.5
Y>0.5

3. Haiinure tg a, eciim sina:i 51 z<oz<7r.
A7 2

Tema 6. Tpuronomerpuyeckue ypaBHenusi u HepasenctTna (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. Tpuronomerpuueckue ¢pynkmun (1) 4) 5) 20) 22) 32) 33) OK 1- OK 5
1. TToctpotite rpaduk GyHKIHHA y:23in(x+%)+1
Tema 8. IIpousBoanasn (1) 4) 22) 24) 32) 33) OK 1 - OK 5

IIK 3.2. BpINOJIHATH NpPOLECC H3MEpPEeHHs XaPaKTePUCTHK KOMIIOHEHT IPOrpPaMMHOIO
NPOAYKTA JJIsl ONIpeeIeHUs] COOTBETCTBHS 3a/1aHHBIM KPUTEPHSIM.

1. Haiinure npousBoanyto pyHkiuu f(x) = 3x% - 6x

2. Haitnure npousBoauyo Gpynkuuu f(x) = (3 — 4X)3

Tema 9. [IpuMeHeHue NPOU3BOAHOI K MCCJIe0BAHUIO (PyHKIMI
(1) 4) 22) 24) 32) 33) OK1-0OK 5
1. Haiinure K03 GUIMEHT HAKJIOHA KacaTeIbHOU K TpaduKy QYHKIIUU Y =SiN X + COS X B TOYKE



o

10.
11.
12.

13.
14.

15.

16.

17.

N

59

IlepeyeHb BONPOCOB U 3aIaHUIi JJIS OATOTOBKH K IK3aMEHY:
Pa3nen 1. Auredpa n Havyas1a aHaJIn3a
Tema 1. Uncaa u Borunciaenus (1) 2) 6) 19) 20) 23) 32) 33) OK 1 - OK 5
beckoneuno yOsiBaromiasi reomeTpuyueckas nporpeccusi. Qopmyna CyMMBI
0eCKOHEUHO-yOBIBAIOIICH FeOMETPUIECKOM MPOrpeccun

Apudmerndeckuii KOpeHb HaTYpadbHOH cTeneHn. CBoiCTBa apu(hMETHUECKOTO
KOPHS HaTypaJIbHOW CTEICHH.

PammonanbHple  umcnma. OOBIKHOBEHHBIE U JECATHUYHBIC JIpOOW, IPOICHTHI,
OeckoHeuHble Tepuonuueckue aApodu. Ilpumenenue napoOeil W MPOIEHTOB IS
peLIeHUs] MPUKIATHBIX 3a/1a4 M3 PAa3JIMYHBIX OTPAciieil 3HAHWW M PeaJbHOM KHU3HU.
HOK u HOJ.

JencreurenpHble yncna. Mppannonansaele ynucna. Moayinb JEHCTBUTEIBHOTO YHCIIA
u ero cpoiicTBa. [IpuOiMKeHHbIE BBIYMCICHMS, IIPaBUIa OKPYIJICHHs, NMPUKUAKA U
OIIEHKA PE3yJIbTaTa BHIYMCICHHIA.

Tema 2. Crenennas ¢pynxuus (1)2)3)5)20) 21) 22) 32) 33) OK 1 - OK 5

CrenenHas QyHKIWS C HATYpAIBHBIM H IIEJBIM TOKa3areneM. Ee cBoiicTBa u rpaduk.
CgoiicTBa 1 TpadMK KOPHSI N-0i CTENEeHHN KaK PYHKIINK 0OPAaTHOW CTETIEHH C HATYypPaITbHBIM
[IOKa3aTeNeM.

HppanmonanpHele ypaBHEeHUA. OCHOBHBIE METO/IBI PEILIEHHS] MPPALIMOHAIBHBIX
ypaBHeHM. VIppanioHallbHbIE HEPABEHCTBA.
PaBHOCMIIbHBIE YpaBHEHUS U YPaBHEHUSA-CIIEICTBHUS.

Tema 3. [loka3zarenbnas ¢pyuknus (1)2)3)5)19)21) 22) 32) 33) OK1-OK 5
[ToxazarenbHast pyHK1MS, €€ cBolicTBa. I'paduk nmokazareabHON QyHKIUH.

OnpeneneHHe IMMOKa3aTCJIbHOTO YPaBHCHUA.

Tema 4. Jlorapudpmuueckas ¢pynkuus (1)2)3)5)20)21)22)32)33) OK1-0OK 5
Jlorapudwmsl. [TonsTue norapudma.

CgoiicTBa orapu@mos.

Jlorapudmuueckas ¢pynkuusa. CoicTBa orapupmudeckoi GpyHkuuu. I'padux
norapupMuUUecKor QyHKIHH.

Jlorapudmuueckue ypaBHeHus1. MeToAbl pelieH s Jorapu(pMUUecKuX ypaBHEHUH.
Jlorapugmuueckue HepaBeHCTBA.

Tema 5. Tpuronomerpudeckue gpopmyasi (1)20)21)32)33) OK 1 - OK 5
Panuannas mepa yria. [ToBopoT Touku BOKpyr Hayasia koopauHat. KoopauHatel
TOYKHU OKpYXHOCTH. OnpeieNieHne CHHyca, KOCUHYca , TAHT'eHCa YTIJa.

3Haku CHHYCa, KOCUHYCa, TaHI'€HCAa U KOTOHTCHMaA YyTja. 3aBHCHUMOCTh MCXKOY
CHHYCOM, KOCUHYCOM U TAHI'CHCOM OJIHOI'O U TOI'O K€ yTJIa.

Tpuronomerpuueckue ToxaecTBa. CriocoObl JOKa3aTeIbCTBA TOKAECTB.
[Ipeobpa3oBanue TOKIAECTB.
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18. Cunyc, KOCUHYC, TaHT€HC, KOTAHT€HC YHUCIOBOro aprymenTa. opmysibl CiiokKeHus..
Cunyc, KOCMHYC, TaHI€HC W KOTaHTE€HC ABOMHOTrO yria. ®opMysbl ABOMHOTO yria.

19. Cunyc, KOCUHYC, TAHTE€HC M KOTAHT€HC IOJIOBUHHOTO yria. GopMymIbITpUBEICHHUS.
CyMMa u pazHocTh cuHycOB. CyMMa M pa3HOCTb KOCUHYCOB.

Tema 6. Tpuronomerpuyeckue ypapHeHusi 1 HepaBencra (1)3)6)20)21)32)33) OK 1 -
OK 5
20. IMpocreiimye TPUrOHOMETPHUYCSCKHIE YPaBHEHHUs COS X = 8. APKKOCHHYC YHCIOBOTO
aprymeHTa. PemieHue ypaBHEeHUi BUa: cosx=a.

21. IIpocTeiine TPUrOHOMETPUYECKHE YPABHEHHUS Sin X = a. APKCUHYC YHCIIOBOTO
aprymeHnTa. Pemenue ypaBHeHu# Buja: Sinx=a.

22. IlpocrTeiinye TpUroHOMeTpUYecKre ypaBHeHus tg X = 8. ApKTaHT€HC YHCIOBOTO
apryMmeHnTa. Pemenue ypaBHeHuit Buaa: tgx=a.

23. TpuronomeTpuieckoe HEPaBeHCTBO. ANTOPUTM pelieHus. Perenne
TPUTOHOMETPUUECKUX HEPABEHCTB PA3JIMYHBIMU CIIOCOOAMH.

Tema 7. Tpuronomerpuueckue pynxuuu (1) 4) 5) 20) 22) 32) 33) OK1-OK 5
24. Ob6nacTh ONpeeICHUS 1 MHOKECTBO 3HAUCHUH TPUTOHOMETPUUYCCKUX (DYHKIIHH.
YeTHOCTh, HEYETHOCTD, IEPUOAUYHOCTh TPUTOHOMETPHUYECKUX (YHKIIUH.

25. CoiicTBa (QyHKIIMH y=COSX U €€ rpaduK.
26. CpoiictBa pyHknmu y=sinx u ee rpadpuk. CBoiicTBa pyHKIMH y=tgX U ee rpaduk.
27. OOpaTHbBIE TPUTOHOMETPUYECKUE (PYHKIIHH.

Tema 8. [IpousBoanasn (1) 4) 22) 24) 32) 33) OK 1 - OK 5

IIK 3.2. BbIIOJHATH NPOLecCc M3MEPEHUS XAPAKTEPUCTHUK KOMIIOHEHT NMPOrpamMMHOI0
NPOAYKTA 1JIsl ONpe/ieIeHHsl COOTBETCTBHS 3a/IaHHBIM KPUTEPUSAM.
28. YucoBas 1mociie0BaTeNIbHOCTh, CITOCOOBI ¢ 3a/1aHusl, 0ECKOHEYHO MaJIble BEIIMYHHEI.

29. [lepBas u BTOpas npou3BoaHble pyHKuKU. Onpenenenue, reoOMeTpUIecKuil 1
¢uznueckuit cmpicn npousBoHoH [paBuna nuddepenunposanus. [IpousBoaHsie
AJIEMEHTapHbBIX (PYHKLIUH .

30. IIpou3BoaHast BTOpPOro MopsiaKa U ee mpuMeHenne. JuddepeHimpoBanne CI0XHONH U
oOpaTHO! (yHKIHUH.

31. [Ipou3BoaHask TPUTOHOMETPUUECKUX (PYHKIIMIA, TorapudMudeckoit GyHKIuY,
MOKa3aTeIbHON U OOpaTHBIX TPUTOHOMETPUUYECKUX (PYHKLIMM, CTEIEHHON (pyHKINN.

32. [Ipon3BoHAs TPUTOHOMETPUIECKUX (DYHKITHIHA, TorapruMudeckoit pyHKITNH,

MOKa3aTeIbHON U 00pPAaTHBIX TPUTOHOMETPUYECKUX (DYHKIMHA, CTETIEHHON (YHKIUH.

Tema 9. [IpumMeHeHUe NPOM3BOAHOI K McCIeJ0BAHUIO PYHKIMIA
(1) 4) 22)24) 32) 33) OK1-OK 5
33. IlpumeHeHHe MPON3BOIHON K MCCIIENOBAHUIO (QYHKIIMH HA MOHOTOHHOCTb.

Bospactanue u yObiBaHue QyHKINU.
34. DxcTpeMmyMbl GYyHKIUN

35. YpaBHeHue kacatenbHOM K rpaduky GyHkiuu. [IpumeHenrne npou3BoHOM K



36.

37.

38.

39.

40.

41.
42,

43.

44,

45,
46.

47.
48.

49,

50.

51.

52.
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MTOCTPOEHHUIO TPadUKOB.

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYEHUsI HETIPEPhIBHOM (PyHKIINH Ha
OTpe3Ke.

[TpumMeHeHre TPOU3BOTHOM JIJISl HAXOXKICHUS HAWITYUIIIETO PEIICHUS B TIPUKIIAIHBIX
3ajauax, JIsl ONpeeNICHIs] CKOPOCTH U YCKOPEHHS Ipoliecca, 3aaHHoro GhopMyIon

WIH TPapUKOM.

Tema 10. [TepBoodpasunas (1) 4) 22) 24) 32) 33) OK1-OK 5
[lepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0Opa3HbIX. [lepBooOpasHbIe

asieMeHTapHbIX GyHKIMA. [IpaBuiia HaX0XKAESHUS TIEPBOOOPA3HBIX .
Brruucnenue onpeneneHHoro nHTerpaia mo Gopmyine Herotona-JleriOnuna.
Brruncnenue miomaaei CrioMoIs0 HHTETPaIoB.

I'eomeTpryeckoe NpuIOKEHUE HEOIPEAEIEHHOTO UHTETpaa.

Du3nYeCKUe NPUIIOKEHUS HEONIPEIETEHHOTO UHTErpAJIa.

[IpumeneHnue nuHTErpaia Ajig HaX0XACHU Iiomanei Gpuryp T 06beMoB

ICOMCTPHUUCCKUX TCII.

Tema 11. Kommiekcubie uyncia (1)2)5)32)33) OK 1 - OK 5
KoMIuteKCHOE YKCII0, CONPSKEHHBIE KOMILUIEKCHBIE YKCIIa, MOAYJIb U apT'yMEHT

KOMILUIEKCHOTO YHCJIA.

®dopma 3anucH KOMILIEKCHBIX YHCeN (FeOMeTpHUecKast, TPUTOHOMETpHUUYEecKas 1
anreOpanyeckas)

ApudmeTrnueckue IeHCTBUS ¢ KOMITJIEKCHBIMU YHCIIAMHU.

®opmyna Myaspa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO uncia. [I[pumenenne

KOMINJICKCHBIX YUCEI IJIA pCIICHUA (1)I/I3I/III€CKI/IX N rCOMCTPHUYCCKUX 3aaa4.

Tema 12. MuoskectBa u joruka (1)16) 17) 32) 33) OK 1-OK 5
Omnepanuu HaJT MHOXKECTBaMU. MHOXECTBA M OTHOIIICHUSI.

Huarpammsl Dlinepa-BenHa. [IpuMeHenne Te0peTHKO-MHOKECTBEHHOTO anmapara
JUIS. OIIMCAHMSI pEAJIBHBIX ITPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3314 U3 IPYTHX

Y4eOHBIX TIPEIMETOB

Tema 13. BepositHocTh codbiTHii (1)8) 16) 18) 32) 33) OK 1 - OK 5
I'pad, ces3ubiii rpad, nmytu B rTpade: mmukiasl u menu. CTeneHb (BaJICHTHOCTH)
BepunHbL. ['padsl Ha mockocTu. JlepeBbs.
CryvaiiHble S5KCIIEPUMEHTHI (OTBITHI) U Cy4aliHbIe COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxozsl). BeposTHOCTB ciy4aiiHOro coOBITHS. BIIM30CTh YacTOTHI U BEPOSITHOCTH
coObITuii. CyyaiiHble OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

VYcimoBHas — BEpPOSITHOCTb.  YMHOXKEHHE  BeposTHOCcTeM.  [lepeBo  cirydallHOro
SKCIIEPUMEHTA.

®opmyna mnonHOW BeposTHocTH. Popmyna baiieca. HesaBucumbie CcOOBITHSL.
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buHapHbIi ciy4aiiHbII ONBIT (MUCIIBITAHUE), YCIIEX U HEyAAUa.

53. HezaBucumbie ucnbiTanus. Cepusi HE3aBUCHUMBIX HCIBITAHWM J0 MEPBOTO ycIexa.
[TepecranoBku u dakropuan. Yucimo coueTaHui.

54. Tpeyronsuuk Ilackansa. ®opmyna Ounoma HeroToHa.

Tema 14. MaremaTuueckas craructuka 7) 16) 18) 25) 26)27) 32) 33)
OK1-0OKS5

55. MaremaTuueckoe OXKUIaHWE CilydalHOH BenuuuHbl (pacupeneneHus). llpumepst
IIPUMEHEHHSI MAaTEMATUUECKOT0 OKUJaHUs (CTpaxoBaHUE, JTOTEPES).

56. HenpepoiBHbIE ciiydaiinble BenuuuHbI. [IpuMepsl. OyHKIUS MIOTHOCTH BEPOSTHOCTH
pacnpezeneHus. PaBHoMepHOe pacrpe/ielieHne U ero CBONCTBA.

57.3agaun, NMpUBOASIIME K TOKAa3aTEIbHOMY paclpeAeNieHuI0. 3ajaud, MPUBOASAIINE K
HOPMAaJIbHOMY PACIIPEICICHUIO.

58. ®yHKUMSA MJIOTHOCTH BEPOSTHOCTH IIOKA3aTENbHOTO pacupeneneHus, QyHKIUSI
IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pacnpesaeieHus. DOYyHKUUS IUIOTHOCTH H
CBOWCTBA HOPMAJIBHOT'O PACIIPEICIICHUS.

Paszgea 2. 'eomerpus.

Tema 15. Beenenne B crepeomerpuio. [lapaieibHOCTh NPSIMBIX M IIOCKOCTEH
(1)9)12)14)15)28)29)30)32)33) OK 1 - OK 5
59. OcHOBHBIE TOHATHS CTepeoMeTpuH. Touka, MpsiMas, IUIOCKOCTh, IMPOCTPAHCTBO.
[TonsTHE 006 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHN U
CIICACTBHUA U3 HUX
60. IIpeamer crepeomeTpun. AKCHOMBI CTepeoMeTprur. HeKkoTopbie CeACTBHS U3 aKCUOM

61. [NapanenbHbIE TIPSIMBIE B TPOCTPAHCTBE

62. IlapannensHOCTh NPSAMOMN U MIOCKOCTH.

63. [NapamenbHOE U IIEHTpaTbHOE MPOSKTUPOBaHUE, N300pakeHue puryp. OCHOBHBIE
CBOMCTBA MapajuieIbHOTO TpoeKTUpoBanus. M3o00paxenue ¢puryp B napauieabHON
IIPOEKIIVH.

64. CkpemmBaroniuecs IpsMbie. YTIIbI ¢ COHANPABICHHBIMUA CTOPOHAMH. YTOJ MEXIY
MIPSAMBIMHU.

65. IMapamnensHOCTH TUTOCKOCTEH. CBOMCTBA MApAIIETBHBIX IIIOCKOCTEH.
66. Terpasnp.

67. IMapamnenenumnesn.

68. 3ajauu Ha MMOCTPOCHUE CCUCHHM.

69. CaoiicTBa napanienenurnesa.

70. IlepnieHAUKYISpHBIE IPSMBIE B IPOCTPAHCTBE.

71. Ilpu3HaK neprneHAnKYJIIPHOCTH MPSIMOM U TNIOCKOCTH.



72.
73.
74.

75.
76.

7

78.
79.
80.
81.
82.
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TeopeMa 0 IpsIMOM, IEPIIEHAUKYIISIPHON K INIOCKOCTH.
Paccrosnue ot Touku 10 miuockoctu. Teopema o Tpex nepneHuKyIsapax.

VYron Mexay nNpsaMoi U MIOCKOCTHIO

Tema 16. Muororpannuku (1)9) 13) 12) 14) 15) 28) 29) 30) 32) 33) OK 1 - OK 5
JByrpaHHbIi yro
[Tpu3Hak neprneHuKyIIpHOCTH ABYX IMIIOCKOCTEH.
[IpssMOyTONBHBIN NTapasuIeIeInIIe
[TonsiTie MHOTOTpaHHHKA
[Tpusma. [1nomaas MOBEpXHOCTH MPU3MBI
IInpamuna
[TpaBunbHas nupamuaa. Pemenue 3agauy.
Yceuennas nupamua. [lnomaas mOBEpXHOCTH YCEUEHHOM MUPaAMUIBL.

Cummertpus B npoctpaHcTBe. [loHATHE NPaBUIBLHOIO MHOTOTPaHHUKA.

Tema 17. Bektopn! B npoctpancree (1)12)13)14)15)28) 29)30)31)32)33) OK 1 - OK 5

84.

85.

86.

[lonstue Bexropa B nmpocTpaHcTBe ClI0)KEHHE M BbIUMTAHUE BEKTOPOB. Y MHOXKEHHE
BeKTOpa Ha uyucio. [loHsTHe KomnalaHapHbIX BEKTOpOB. Pa3noxeHue BekTopa IO
TpeM HEKOMIUIAHAPHBIM BEKTOpPaM.

JIeicTBUsI ¢ BEKTOpAaMHU: CIIO)KEHHE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOKEHHME BEKTOpa Ha uucio. CBOHCTBa ClI0KeHUs BEKTOpoB. CBOMCTBA

YMHOKCHHA BEKTOpPA HA YHCJIO.

HpOCTGfII.HHC 3alayi B KOOpJAWHaTax. VYron MCKAY BCKTOpaMH. CKaJ'ISIpHOG
IMPOU3BCACHUC  BCKTOPOB. OCHOBHBIE  CBOMCTBaA CKaJIAIpHOTrO  MMPOU3BCACHUA.

Breraucnenue YTJI0B MEKAY MPAMBIMUA U IINIOCKOCTAMHA

Tema 18. Tena Bpamenus (1)2)3)10) 11)12)14) 15)28) 29) 30)32)33) OK 1 - OK 5

87.
88.

89.

90.
91.

92.

[Tonsitue nunuuapa. [1momaas MOBEPXHOCTH HWJIMHAPA

[TonsaTne konyca. [nonaas NOBEpXHOCTH KOHYyca. Y cedeHHbIN KoHyc. [Imomanp
MIOBEPXHOCTH YCEYEHHOTO KOHYCA.

[Tonsarue chepsl. YpaBaenue chepsl. Bzaumuoe pacnonoxxenue chepsl U IIIOCKOCTH.

[Toustue mapa. [nomans cdeps! u mapa. Pemenne 3agay.

ITonoGue B mpocTpancTe. OTHOIIEHNE 00BEMOB, IIOIIA/IeH TOBEPXHOCTEH
no1o0HbIX (uryp. [IpeoOpasoBanue nogodus, romoteTus. Pemenue 3agau Ha
IIJIOCKOCTH C MCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

B3anMHoe pacnionoxkeHue cepsl U IIIOCKOCTH, KacaTeabHas INIOCKOCTh K cdepe.
N300pakeHue Tes BpallleHHsl Ha IIIOCKOCTH. Pa3BepTka IMHApa U KOHYcA.
CummMmetpus cepsl U mapa.
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Tema 19. Oobémbl Ten 12) 14) 15) 28) 29) 30) 31) 32) OK1-OK 5
93. O6bem npsmoii mpu3Mbl. OObeM HAKJIOHHOW MTPU3MBI.
94. O6bem mumuHApa. OO6BEM MUPaMUIBI
95. O6bem konyca. O0BeM IIapa.
96. O6BeM mapoBOro CErMEHTA, IAPOBOTO CJIOS M IIApOBOTo cekropa. [Inomans cdeps

97. IloHATHe MHOTOTPaHHMKA, OIKCAHHOTO OKOJO cdeprl, cdepbl, BIUCAHHOH B
MHOTOTPaHHHK WJIM TEJIO BPAIICHHUS.

98. JIpmwxkenus mpoctpanctBa. OtoOpakeHus. J[BrkeHus u paBeHCTBO Quryp. OOmme
CBOMCTBA JBHMKEHUI.

99. Buzibl JBWKEGHUH: TapauUIeIbHBIA TIEPEHOC, IEHTpaTbHAs CHMMETPHS, 3epKallbHas
CUMMETpPHUS1, TOBOPOT BOKPYT IPSIMOIL.

100..ITpeo6pazoBanus moxodwus. [Ipsmas u chepa Ditnepa.



