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PaGouas mporpamMma y4uebHOTO mpeaMeTa pazpaboTana Ha OCHOBE (heepaibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHIAPTa CpeIHero odmiero oopasoBaHus, de-
JepaibHOI 00pa3oBaTEIbLHON TPOTrpaMMBbl CPEIHETO OOIIEro 00pa30BaHUs C YUETOM I10-
JTy4aeMon CIEUaNTbHOCTH (eAepaTbHOrO TOCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaH-
napTta cpeaHero nmpodecCHOHaIbHOTO 00pa3oBanus 1o crnenuaibHoctu 38.02.06 Du-
HAHCHI

Pazpabotuuku:

EBcrokoBa Enena MuxaiinoBHa, npenojaBaTeib, BbICIIAas KBATM(PUKALMOHHAS KATEro-
pus

3akonuHa EBrenust I'eHHaabeBHA, pemnolaBaTelb, BhICIIAs KBAIM(PUKALMOHHASA KaTe-
ropus

PaGouas mporpamma yueGHOTO IpeAMeTa pacCMOTPEHA U PEKOMEHI0BaHa K yTBEP-
KICHUIO HA 3aCEaHUU MPEAMETHO-IIUKIOBON KOMUCCUU 00Ie00pa3oBaTeIbHbBIX U TY-
MaHUTAPHBIX JAUCIUILIUH.

IIpoTokon ot «09» ssuBapst 2025r. Ne 6

[Ipencenarens npeaMETHO-LMKIOBOM

KOMUCCUH E.M. EBcrokoBa




1. Oburas xapakTepucTrka padboueil mporpaMmbl y4eOHOTO TIpeaMeTa

1.1. MecTo y4ebHOrO npeameTa B CTPYKTYpe OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMBbI

Y4eOHsblii nmpeamer «MareMaTuka» SBIsIETCS 00s13aTENbHON YacThi0 00Ie00pa30oBaTeNEHOTO
y4eOHOTr0 IIMKJIa OCHOBHOM 00pa3oBaTesbHOM mporpammel B cooTBeTcTBUM ¢ GI'OC CIIO no crenu-
anpHOCTH 38.02.06 ®UHAHCHI.

1.2. Llesb ¥ naHUpyeMble pe3yJIbTaThl OCBOCHHUS y4eOHOro IpeaMeTa:

Lenb ocBoeHMs yueOHOTO Tpeamera «MaTemMaTuka»: OCBOCHHE O00YYarOIIUMUCS COAEPIKaHUS
yuebHoro npeamera «MarteMaTHKay M JOCTH)KEHHE PE3yJIbTaTOB €€ U3yUeHHUs] B COOTBETCTBUM C Tpe-
6oBanmsivu @I'OC COO c yuerom npodeccnonanpaoit HanpasneHnoctn @I'OC CIIO.

Pe3ynbraThl H3yueHHs y4eOHOTO MpeaMeTa:

JMYHOCTHBIE!

1) rpa’kJaHCKOTr0 BOCITUTAHUS:

c(OPMHPOBAHHOCTH TPAXKTAHCKON TO3UIIMK 00YYArOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOro O0IecTBa, MPEICTaBIEHUE O MAaTEeMaTUYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS pa3-
JHYHBIX CTPYKTYD, SIBICHUH, IPOLIEYp IPaXkIaHCKOTO 00IIECTBa (BBIOOPHI, OIPOCH U IPYTOE), YMEHHE
B3aMMO/ICHICTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) NaTpUOTHYECKOIO BOCIIUTAHUSA:

Cc(OPMHUPOBAHHOCTh POCCUHCKON IPa’KAAHCKON MACHTUYHOCTH, YBXKEHHUsSI K MPOILIOMY U Ha-
CTOSIIIIEMY POCCHIICKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCHICKHX MaTema-
THUKOB U POCCUICKON MaTeMaTH4YEeCKOM LIKOJbI, HMCIIOJb30BaHUE 3TUX JOCTHKEHUN B APYTUX HayKax,
TEXHOJIOTHIX, cpepax IKOHOMHUKH;

3) 1yXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, CPOpPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HaHUS, ’TUYECKOI0 MOBE/ICHUS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JIOCTHKEHUN HAayKH U
JeSITeIbHOCTBIO YIEHOTO, OCO3HAHKE JINYHOTO BKJIAJIA B MOCTPOSHHUE YCTOMYUBOTO OYAYIIETO;

4) 5cTeTUUECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs CTETUKY MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PELICHUH, pacCcyXIeHUH, BOCIPUMMUYUBOCTD K MAaTEMAaTUYECKUM aCIeKTaM pa3iind-
HBIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh YMEHHS NPUMEHITh MaTeMaTHUECKUE 3HAHUS B MHTEPECAxX 3I0pPOBOTO H
6e30macHOro 0opa3a JKM3HHU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 37J0POBBIO (310pOBOE IUTAaHUE, cOa-
JTAaHCUPOBAHHBIN PEKUM 3aHATUH U OTABIXA, peTyJisipHas (U3NUecKas akTHBHOCTD), (pru3nyeckoe coBep-
IIIEHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-0370POBUTENBHON AEATEIBHOCTBIO;

6) TpyI0BOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYyZly, OCO3HaHUE LIEHHOCTH TPYJOII00Us, HHTEpEC K pa3iIMyHbIM cepaM Ipo-
(heccroHaNBbHON AEATENBHOCTH, CBSI3aHHBIM C MAaTEMATUKON | €€ MPUIOKECHUSIMH, YMEHHE COBEPILATh
OCO3HaHHBIN BBIOOP Oyayliel mpodeccu U peain30BbIBATE COOCTBEHHBIE KU3HEHHBIE IIaHbl, TOTOB-
HOCTB U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHUIO U caMOOOPa30BAHUIO HA MPOTSHKEHUN BCEH
KHU3HHU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PELICHUH NPAKTUYECKUX 3a/la4 MaTeMaTH4YeCKOI Halpas-
JICHHOCTH;

7) 3KOJOrMYECKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTH HKOJIOTHYECKON KYyJIbTYpPbI, IOHUMAHUE BIMSHUS COLMAIBHO-IKOHOMHUYE-
CKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOIHON U COLMATIBHOM CPe/ibl, 0CO3HAHKE IN100aJBHOI0 XapaKTepa
HKOJIOTHYECKUX MPOOJIeM, OpUEHTAHUA Ha IPUMEHEHNE MAaTeMAaTHYECKUX 3HAHUH JJIs pelieHus 3a1a4
B 00J1aCTH OKpY XKaroIlel cpe/ibl, INIaHUPOBaHKUE MOCTYIIKOB M OLICHKH MX BO3MOKHBIX MOCIIEICTBUH 1715
OKpYKarolle Cpebl;

8) LIEeHHOCTH HayYyHOI'O IIO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKHd M OOILECTBEHHOM MpPaKTUKH, NOHUMaHME MaTeMaTHYeCKOW HayKH Kak cgepbl 4eI0BEeYeCKON



JeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTU JUISl Pa3BUTHUS LIMBWIM3AIUMU, OBJIAJICHUE SI3bIKOM
MaTeMaTHKU U MaTeMaTU4YE€CKON KYJIbTYpOH Kak CpEJCTBOM IO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTh
MPOEKTHYIO U MCCJIEIOBATEIBCKYIO IEATeIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

MCTAINPCAMCTHELIC!
a) 0a30BbIe JIOTHYECKHUE IEUCTBUS KaK YacTh O3HABATENIbHBIX YHUBEPCAIbHBIX YUEOHBIX Jeii-
CTBUI:

BBISIBJISITh U XapaKTepPU30BaTh CYIECTBEHHbIE MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHUH,
OTHOILICHUNA MEXIy MOHATUSAMH, (OPMYIMPOBATH ONPEAETICHUS MOHATHH, YCTaHABIMBAThH CYILIECTBEH-
HBIM TpHU3HaK KiIaccu(UKAIMKM, OCHOBaHUS JJIs1 0000IIEHUs U CPaBHEHUS, KPUTEPUHU MPOBOIMMOIO
aHaIn3a;

BOCIPUHUMATh, (HOPMYJIUPOBATh U MPeoOpa30oBBIBATh CYXACHUS: YTBEPAUTEIbHBIE U OTpHUIIA-
TCJIIBbHBIC, CIUMHHUYHBIC, YAaCTHBIC U 06H_[I/Ie, YCJIOBHBIC;

BBISIBJISITh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHUBOpeuHsi B ¢akTax, J1aH-
HBIX, HAOJTIOICHUSAX U YTBEPIKICHUSAX, TIPEAJIaraTh KpUTEPUH JUTS BBIABICHHS 3aKOHOMEPHOCTEH U MPo-
TUBOPEUHIL;

ACJIaTh BBIBOJbI C UCIIOJIB30BAHUCM 3dKOHOB JIOTUKU, ACAYKTHBHBIX U HHAYKTUBHBIX YMO3aKIIIO-
YEHUM, YMO3aKJIFOYEHUI 110 aHAJIOTUU;

MNpOBOAUTL CAMOCTOATCIIBHO AOKA3aTCJIbCTBA MATCMATUUCCKHUX YTBep)KI[eHI/Iﬁ (HpﬂMLIe u OT
MIPOTUBHOT0), BBICTPAaWBATh apryMEHTAlIUIO, IPUBOJIUTH IPUMEPHl U KOHTPIIPUMEPHI, 0O0CHOBBIBATH
CO6CTB€HHLIC CYKIACHUA U BbBIBOJBI,

BBIOMPATH CIIOCO0 perieHust yaeOHo# 3a1a4n (CpaBHUBATh HECKOJIHKO BAPHAHTOB PEIICHUS, BbI-
O6upatb HanboJee MOAXOAIUN C yUETOM CAMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPHUEB).

0) 6a30BBIC HUCCIIEIOBATENILCKHIE JEHCTBUS KaK YaCTh MO3HABATEIBHBIX YHUBEPCAIBHBIX y4e0-
HBIX JTIEWCTBHIL:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUA MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH BO-
MPOCHI, (PUKCUPYIOIIHNE MPOTHUBOpPEUNE, TPOOIeMy, YCTaHABIUBATh UCKOMOE U JJaHHOE, (POPMUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3ULIMIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA KCIIEPUMEHT, UCCIEAOBAHUE I10 yCTaHOBJIIE-
HUIO0 0COOEHHOCTEW MaTeMaTHYeCKOro OObhEKTa, IBJICHHUS, MPOIIECCa, BBHISIBICHUIO 3aBUCHIMOCTEN MeX-
Iy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMU;

CaMOCTOSTENNLHO (OPMYIUPOBATh OOOOIICHHS] M BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHOTO Ha-
OJIFOICHM S, KICCIICTOBAHNUS, OIIEHUBATH TOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIHTATOB, BBIBOJOB M 0000111e-
HUM;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, @ TAKKE BBIIBUTATh MPEIIOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSX.

B) paboTa ¢ MH(pOpMaIueil Kak yacTh O3HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JI€HCTBUM:

BBISIBIIATH IEUIMTH HHPOPMAIINH, TAaHHBIX, HEOOXOAMMBIX JUUIsl OTBETA Ha BOIIPOC H JJIS pellie-
HUS 3a/1a4H;

BBIOMPATh MHPOPMAILIUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBAThH, CHCTEMATHU3HUPO-
BaTh U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (HOPM MpEACTaBICHUS;

CTPYKTYpHUPOBaTh MHPOPMALNIO, MPEIACTABIATh €€ B Pa3sNUYHBIX (hopMax, WILTIOCTPUPOBATH
rpaduyuecky;

OLIEHUBATh HAJAEKHOCTh HH(POPMAIMH TIO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

B) YMEHHUS OOLIEHUS KaK YaCTh KOMMYHUKAaTUBHBIX YHUBEPCAIbHBIX YU€OHBIX 1€HCTBUN:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXAECHUS B COOTBETCTBUU C YCIOBHSIMMU M LIEJISIMHU OOILe-
HUs, ICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOIK TOUYKY 3PEHMSI B YCTHBIX W IIMCbMEHHBIX TEKCTAX, AaBaTh
MOSICHEHUS 110 X0y PELICHUS 3a/1a4i, KOMMEHTUPOBATh IOJy4YEHHBIN PE3YyJIbTAT;



B X0JIe 00CYX/IEHUS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYkKIaeMO TEMbI, IPOOIEMBbI, perae-
MOW 3a/1a4¥, BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA MOWCK PEIICHUS, COMOCTABISTh CBOU CYXKICHUS C
CYKIEHUSMH JIpYTMX yYaCTHUKOB J1Majora, 0OHapy’>KMBaTh Pa3IMuUE U CXOJCTBO MO3ULUHI, B KOPPEKT-
HOM opme GopMyITHPOBATH PA3HOTIIACHS], CBOU BO3PAKEHUS,

MIPEJICTABIIATH PE3YJIbTAThI PEIICHUS 3a]]a41, YIKCIIEPUMEHTA, UCCIIEI0BAHUS, IIPOCKTA, CAMOCTO-
STEILHO BEIOUPATh (hOpMAT BHICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAIIMH U OCOOSHHOCTEH ayJUTOPUH.

') YMEHHUS CaMOOPraHU3aluy KaK 4acTh PEryJIATUBHBIX YHUBEPCAJIBHBIX YU€OHBIX JEHCTBUI:

COCTABJIATH IUIAH, aJTOPUTM PELICHUS 3aJaud, BBIOMPATh CIIOCOO peIIeHus] C y4éTOM HMEIo-
LIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATh BAapHAHTHI
pelieHuii ¢ y4éToM HOBOH MH(POPMAIIUH.

1) YMEHUSI CAMOKOHTPOJISA KaK YacTh PETYJISTUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBUIA:

BJIAJIeTh HAaBBIKAMM I103HABATEJIbHOM pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX NCHCTBUH U
MBICJIMTCIIBHBIX TPOLECCOB, UX PC3YyJIbTATOB, BIIAACTH criocobamu CaMOITPOBCPKHU, CAMOKOHTPOJIA MPO-
LIeCCa U pe3yJibTaTa PelIeHUs MaTeMaTHYeCKON 3ajauu;

MIPEABUIETEH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTE IIPU PELICHUU 3a4a4i, BHOCUTH KOPPEKTH-
Bbl B JICSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, AAHHBIX, HAHJEHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LU U YCIOBHUIM, OOBSICHATh IPUYUHBI JOCTHKEHHS WU
HEJIOCTHKEHUS PE3yJIbTAaTOB AEATEIbHOCTH, HAXOAUTh OMIUOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIbI-

Ty.

€) YMCHHS COBMECTHOM JICATCIILHOCTH

MOHUMATh U MCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIUBUAYaIbHOU pabOThI MPH pele-
HUW y4eOHBIX 3aJla4, MPUHUMATh IeJIb COBMECTHOM JICITEIHbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO COB-
MECTHOM paboThl, paclpeesiTh BUIbI pabOT, TOroBapuBaThcs, 00CYKIaTh MPOIECC U Pe3ybTaT pa-
00THI, 0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B TPYIIOBBIX GopMax paboThl (00CYKIeHHsS, 0OMEH MHEHUH, «MO3TOBBIE HITYp-
MBI» U UHBIE), BBITIOJIHATH CBOKO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMH
KOMaH/Ibl, OLIEHUBATh KAYeCTBO CBOETO BKJIa/ia B OOMIMIA MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
Y9aCTHUKAMU B3aHMOJICHCTBHS.

peIMETHBIE:

1) BnazieHne MeToJaM1 JI0Ka3aTeNIbCTB, AITOPUTMAMH PELeHU 3a1a4; yMEeHUe (popMyInpoBaTh
OTIpeIeNIeH s, aKCHOMBI ¥ TEOPEMBI, TIPUMEHSTh HX, TPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJIE
peleHus 3a1ay;

2) yMeHH€ ONepUPOBaTh MOHATUSMU: CTETICHb YMCIIA, IOTApU(M YKCIIa; yMEHUE BBITIOTHATH BBI-
YHCJICHUE 3HAYCHUH U NMpeoOpa30oBaHUs BBIPAXEHUN CO CTENIEHSAMHU U JiorapudmMamu, mpeodpa3zoBaHus
JTPOOHO-PAIMOHATBHBIX BRIPAKCHHI;

3) ymMeHue onepupoBaTh MOHATUAMU: pallMOHAIbHBIE, UPPALlMOHANIbHBIE, IOKA3aTeNIbHbIE, CTe-
TIEHHBIE, JTOrapUPMHUECKUE, TPUTOHOMETPUICCKHIE YPAaBHEHHS U HEPABCHCTBA, HX CUCTEMBI;

4) ymeHue onepupoBaTh MOHATUAMU: (DYHKIUS, HETIpephIBHAs (DYHKIMS, POU3BOIHAS, ITEPBO-
oOpa3Hasi, OTpE/IeICHHBI HHTETPAl; YMEHHUE HAaXOIUTh NMPOM3BOIHBIC JIEMEHTAPHBIX (QYHKIUH, HC-
MOJIb3Ysl CHPABOYHBIE MAaTEPUaIbl; UCCIEA0BATh B MPOCTEHIINX CilydasiX (YHKIMA HA MOHOTOHHOCTb,
HAXOJWUTh HAaNOOJIBIIE M HAUMEHBIIHNE 3HAaYeHUs (QYHKIHIA; CTPOUTH rpapuKu MHOTOUIICHOB C UCTIONb-
30BaHMEM ammapaTa MaTeMaTHYECKOro aHaJIW3a; NPUMEHATh MPOU3BOJIHYIO MPH PELICHUH 337ay Ha
JIBIDKEHUE; PeIaTh MPaKTUKO-OpUEHTHPOBAHHBIC 33/1a4H Ha HAaOOJIbIINE U HANMEHBIIINE 3HAYCHHS, Ha
HaXO0XKJCHUE IIyTH, CKOPOCTU U YCKOPEHHUS;

5) yMeHHe OmepHpoBaTh MOHATHIMH: PallMOHATIbHAS (QYHKIHA, TIOKa3aTenbHas (QyHKIUs, CTe-
neHHas (QpyHKus, JorapudmMudeckas QyHKIUSA, TPUTOHOMETpUUecKkrue GpyHKIMH, oOpaTHbIE PYHKLNY;
YMEHHE CTPOUTH rpauKu M3y4eHHBIX (PYHKIUH, UCIIOIF30BaTh TPAQUKU MPU MU3YYCHUH MPOIECCOB U



3aBUCHMOCTEH, IPU peIlIeHUH 331a4 U3 JPYTUX Y4eOHbIX IPEAMETOB U 33Ja4 U3 pealbHO KU3HU; BbI-
paxxaTh (OpMyJIaMHU 3aBUCUMOCTH MEXK/Y BEIMUMHAMU;

6) yMeHHe penaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM YHCJIE HA IPOLIEHTHI, 10JIU U YacTH,
Ha JIBUKEHUE, paboTy, CTOMMOCTh TOBAPOB U YCIIYT, HAJIOTH, 331a4H U3 00JIaCTH yNpaBJIE€HUS JTUYHBIMU
U CeMEeHHBIMU (pUHAHCAMM); COCTABIIATH BBIPAXKECHUS, YPaBHEHHsI, HEPAaBEHCTBA U UX CUCTEMBI I10 yCIIO-
BHUIO 33J]auy, UCCIIEZI0BATh MOJIyY€HHOE PEIICHUE U OLIEHUBATh NIPaBI0NOA00HOCTb PE3yIbTaTOB;

7) yMeHHe ONepupoBaTh MOHATUAMU: CpeiHee apupMeTHIecKoe, MeIuaHa, HanOoJbIlee 1 Hau-
MEHbIlIee 3HAYCHMS], Pa3Max, JUCIEPCUs], CTAHAAPTHOE OTKJIIOHEHUE YUCIIOBOrO HA0opa; yMEHHE U3BJIe-
KaTh, MHTEPIIPETUPOBATh MH(OPMAIMIO, MPEICTABICHHYIO B TaONMIaX, Ha JuarpamMmax, rpadukax,
OTPaKaIOIIyI0 CBOWCTBA PEAlbHBIX IPOLECCOB U SIBJICHHM; NMPEICTABIATh HHPOPMALIUIO C IIOMOIIBIO
TaOJMIl U AMarpamMM; UCCIIEOBAaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIE C MPUMEHEHUEM rpaduyie-
CKHX METOJOB U 3JIEKTPOHHBIX CPEIICTB;

8) yMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA OMBIT U CIydaifHOE COOBITHE, BEPOSTHOCTD
CJIy4alfHOTO COOBITHS; YMEHHUE BBIUUCIIATh BEPOATHOCTh C HMCIIOJIb30BAaHHEM I'papUUECKUX METOJOB;
MPUMEHATH (OPMYJIBI CIOKEHUS U YMHOXKEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (PAaKThI U (HOPMYJIBI
IIPU PELICHUU 3aJay; OLIEHUBATh BEPOATHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4yailHBIMH Be-
JUYUHAMU; YMEHUE IPUBOAUTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YHUCEN B MPUPOAHBIX U 0011Ie-
CTBEHHBIX SIBJICHUSAX;

9) ymMeHue onepupoBaTh MOHATUSAMHU: TOUKA, IPAMasi, INIOCKOCTh, IPOCTPAHCTBO, JABYI'PaHHBIN
YTOJI, CKPEIMBAOIIUECS MPSMBIC, MAPAJLIENBHOCTh U MEPIEHAUKYJIIPHOCTD MPSAMBIX U IUIOCKOCTEM,
YIOJ MEXKIY NPSAMBIMU, YTOJI MEKIY NPAMOU U IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSTHUE
OT TOYKH J0 IUIOCKOCTH, PACCTOSIHUE MEXKAY IPAMBIMH, PACCTOSHUE MEXKIY IJIOCKOCTSAMH; YMEHHE
WCIOJIb30BATh NP PEIICHUH 3a7a4y U3y4YeHHbIe (PaKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE OLICHUBAThH
pa3mepbl 00BEKTOB OKPY>KAOLIEr0 MUPA;

10) ymeHue onepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, CEYeHHE MHOTOTpaHHUKa, Ky0, napasuie-
Jenunen, npusma, nupamuja, GUrypa u moBepXHOCTh BpallleHus, HWIMHJIP, KOHYC, 111ap, cdepa, cede-
HUS (pUrypsl BpalleHus, INIOCKOCTh, Kacaromascs cepsl, IMIMHIPA, KOHYCA, IUIO0MIA/lb TOBEPXHOCTH
MUPaMHJIbl, TPU3MBI, KOHYCa, IMIUH/PA, TUIOMIalb cepbl, 00beM Ky0a, MpSMOYTroJIbHOTO Hapajuiese-
nunena, MUpaMubl, TPU3MBIL, WIKHAPA, KOHYCa, I1apa; yMEHHe M300pakaTb MHOTOIPaHHUKH U TO-
BEPXHOCTH BPAILEHUsS, UX CEUYEHUs OT PYKH, C IOMOLIBI0 YEPTEKHBIX HHCTPYMEHTOB M JIEKTPOHHBIX
CPEICTB;, YMEHHE PAaCIO3HAaBAaThb CHUMMETPUIO B IIPOCTPAHCTBE, YMEHHE PACIIO3HABATH IPABUIIBLHBIC
MHOTOTPaHHUKU;

11) ymeHue onepupoBaTh MOHATUSAMH: JBUKEHUE B MIPOCTPAHCTBE, MOAOOHbBIE (DUTYPHI B MIPO-
CTPaHCTBE; MCIOJb30BaTh OTHOIIEHHE IUIOMIAJIeH MOBEPXHOCTEH M 00beMOB MONOOHBIX (UTYp HpuU
pelIeHuy 3a1ay;

12) ymeHHe BBIUUCIATh TEOMETPUYECKHE BEIMYUHBI (UIMHA, YTOJ, IIIOMa b, 00beM, IIIOLIa1b
MOBEPXHOCTH), UCIIOJIB3Ys U3yUEHHBIE (POPMYIIBI U METOBI;

13) ymeHue onepupoBaTh NOHITUSIMU: IPSIMOYTOJIbHASL CUCTEMAa KOOPIUHAT, KOOPAUHATHI TOY-
KM, BEKTOP, KOOPJAUHATBHI BEKTOPA, CKAIIPHOE IIPOU3BEICHUE, YTOJI MEKIY BEKTOPAMH, CyMMa BEKTO-
POB, MPOU3BEJICHIE BEKTOPA HA YUCIIO; HAXOAUTH C MOMOIIBIO U3YUYEHHBIX (DOPMYIJT KOOPAUHATHI cepe-
JIMHBI OTPE3KA, PACCTOSHUE MEKIY ABYMs TOUKAMU;

14) ymeHue BbIOMpaTh NOAXOAAIIMMI N3yUEHHBIN METO sl peILIEHUs 3a/1a4H, PacllO3HaBaTh Ma-
TeMaTnyeckue (PakThl U MaTEMAaTHUYECKUE MOJIENTU B IIPUPOAHBIX U OOIIECTBEHHBIX SIBICHUSX, B UCKYC-
CTBE€; YMEHHME IIPUBOANTH IPUMEPHI MATEMATUUYECKUX OTKPBITHA POCCUNCKOW M MHUPOBOM MaTeMaTH-
YECKOM HAyKHU.

OOmue KOMIEeTECHIUH:

OK 01. BeiOupats crioco0sb! pemeHus 3a1a4 NpopecCUOHaIbHON AESITEIbHOCTH IPUMEHUTENBHO K pa3-
JIMYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHbIE CpPEICTBAa MOUCKA, aHAJIM3a W MHTEpIpEeTaluu HHPOpMALUHU U
MH(QOPMALIMOHHBIE TEXHOJIOTHH JJIsl BBIITOJHEHU 33a]1a4 IPO(QeCcCHOHATIbHOM eI TeTbHOCTH;

OK 04. O¢pdexTrBHO B3aUMOIEHCTBOBATh U padOTaTh B KOJUIEKTUBE U KOMaH/E.



2. CtpykTypa u coaepx)aHue yueOHOro mpeamera

2.1. O6bemM yueOHOTO TIpeIMeTa U BHJIBI YU4eOHOUM paboThI

Bun yuebnoi paboTsl O06bem B yacax
O0beM 00pa3oBaTENIbHON MPOTrpaMMBbl yUeOHOTO TIpeIMeTa 290
O0BeM pabOThI CTYACHTOB BO B3aWMOJICHCTBUU C TIPETIOaBaTEIEM 252
B TOM YHCJIE:
TEeOpeTUIecKoe o0ydeHne 172
80

IMPAKTUYCCKHUEC 3aHATHA

naGopaTopHLIe 3aHATUA -

KOHTPOJIbHBIE Pa0OThI

KypcoBoii npoekt (pabota)
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camocTosTeNbHas paboTa

2(2)

[IpomexyTounas arrectanus B popme 3K3aMeHa




2.2 TemaTU4eCKH TUIaH M COJIEPKAHUE YISOHOTO IIpeaMeTa

HanmMeHnoBanue pasnenos u Copeprxanue yueOHOTo MaTepuana u (YOpMBI OpraHU3AINH ACITEIEHOCTH O0béM B Ko
TeM CTYZC€HTOB yacax KoMmIe-
TEeHILAHN
op-
MUPO-
BaHHUIO
KOTOPBIX
CI0c00-
CTBYET
DJICMCHT
porpam-
MBI
1 2 3 4
Pazgen 1 «HUucna u BeIYUCIEHUA)
Tema 1.1. Copneprxanue yueOHOTO MaTepuraa 2 OK 01,
«Anrebpandeckue Bol- | 1. HatypanbHble u 11enble ynciia. PannoHansHBIE U HPPAIO- OK 02,
paxeHUs» HAJIbHBIE YNCIIA. OK 04
B ToM uucie npakTU4ecKuX 3aHATUN 2
1.ITpaktuyeckoe 3anstue «/leiicrButensHbie uncna. Apugme-
TUYECKHUE ONEPALNHU C ICHCTBUTEIbHBIMU YUCTIAMHU. )
CamocrositensHas paboTta ctyeHToB [Ipumenenue apoodeit u 4
IIPOLIEHTOB ISl pEIICHUs IPUKIAIHbIX 33]a4 U3 pa3IN4HbIX
oTpacyel 3HaHUM U peaJbHON KU3HU.
[IpnbnmxEHHBIE BBIYUCIIECHNUS, IPAaBUIIAa OKPYTIICHUS, TPUKHIKA
U OLIEHKA pe3yJIbTaTa BHIYUCICHUH.
Tema 1.2. Coneprkanue yueOHOTro MaTepuasa 8
«Kopensb n-oii ctenenu, | 1.Apudmerndeckuil KOpeHb HaTYpaTIbHON CTETICHH.
CTENEeHb, Jorapudm» 2.CreneHb ¢ pallMOHAJIbHBIM ITOKa3aTeleM.
3.Jlorapudm uncna. JlecaTUUHbBIE U HATypaJIbHBIE JTOTapH(PMBI.
4.CpoiicTBa JjorapudmoB.
B TOM uncie npakTH4ECKUX 3aHATHH 10
1.IIpakTuueckoe 3anarue «CBoCTBa KOPHS.
2 Ilpaxktuueckoe 3aHsATHE «/leiicTBUS ¢ apudmMeTnIecKUMHU
KOPHSIMU HaTypAJIbHON CTEIIEHN.
3.IIpakTuueckoe 3anaTne «CBOMCTBA CTEIIEHNY.
4.Ilpaktuueckoe 3ansatue «IIpeobpazoBanue BbIpaxeHHi, co-
JIEpIKaIIMX CTEIIEHN C PallMOHAIBHBIM I10Ka3aTEIEM.
5.Ilpaktudeckoe 3anstue «[Ipeodpa3zoBanne BrIpaKeHHH, CO-
JEpKaIIMX JOrapudMbD».
CamocrositensHas paboTta cTyeHToB Vcronp3oBaHue MOaX0- 2
Jset GopMbl 3aUcH IeHCTBUTEIbHBIX YACEN /TS pEIeHUs
PAKTHUYECKUX 33J1a4 U IPEJCTABJICHUS JaHHbIX.
Tema 1.3. Copneprxanue yueOHOT0O MaTepuana 12 OK 01,
«OcHoBbI TpuroHomet- | 1. Panuannas mepa yria. [IoBopoT Touku BOKpYT Havasia Koop- OK 02,
pun» JUHAT. OK 04

2. TpuronoMerpudeckas OKpy>KHOCTb, OIIPEIEIEHNUE TPUTOHO-
METPUUECKUX (DYHKIMI YHCIOBOTO apryMeHTa.




3.CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. TpUroHo-
METPUYECKUE TOXIECTBA.

4.0OcHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIIBI.

DopMyIIbI CIOKEHHUS.

5.Cunyc, KOCUHYC, TAHT€HC JIBOWHOTO yTJIa.

@DopMyJIbl TOJIOBUHHOTO yTJIa.

6.DOpMYIEI IPUBEICHUS.

B ToM uncne MNPAKTUICCKUX 3aHATUH

1.IIpakTuaeckoe 3austue «IIpeodpazoBaHne TPUTOHOMETPHUYE-
CKHX BBIPa)KCHUI.

2. llpakTraeckoe 3austue «IIpeoOpazoBaHust CYMMBI TPUTOHO-
METpUUYECKUX (PYHKIIHIA B IPOU3BEACHHUE U TIPOU3BEICHUS B
CYMMY».

Paznen 2 «Anrebpay

Tema 2.1.
«YpaBHEHUS U HEpa-
BEHCTBa»

1. ToxnecTBa U TOX/IECTBEHHbIE TPEOOPa30BAHUSI.
PaBHOCWIIBHOCTD ypaBHEHUI U HEPABEHCTB.

2. CHucTeMBbl U COBOKYITHOCTH PallMOHAJIbHBIX YPaBHEHUI U He-
PaBEHCTB.

3.Iloka3zarenbHble ypaBHEHUS.

4.Iloka3aTenbHbIC HEPABEHCTBA.

5.Jlorapudmuueckre ypaBHEHHUSI.

6.JlorapumMuyeckre HepaBeHCTBA.

7. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YUCIIOBOTO ApIyMEHTAa.
8.Perienye TpUrOoHOMETPUUYECKUX YPaBHEHHIA.

9. ITpuMepsl TPUTrOHOMETPUUECKUX HEPABEHCTB.
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B TOM 4nciie npakTUYEeCKUX 3aHATUN

1.ITpakTudeckoe 3anaTue «Pemienue Menbix U ApoOHO-paIo-
HaJIbHBIX YPaBHEHUI.

2.Ilpaktudeckoe 3aHsATHE «METOA NHTEPBAIIOBY.
3.IIpakTrdeckoe 3ausTHE «PereHune menpx u IpoOHO-paIno-
HaJIbHBIX HEPABEHCTBY.

4.IlpakTuyeckoe 3aHaTHe «Penenne nppaoHaIbHBIX YpaB-
HEHUI.

S.IIpaktuueckoe 3aHsTue «Pemenue nppannuoHaabHbIX HEpa-
BEHCTBY.

6.IIpaktuueckoe 3ansTue «Pemenne nppanmoHaaIbHbIX YpaB-
HEHUU U HEPaBEHCTBY.

7.IIpakTuueckoe 3ansTre «Pelenne nmoka3zareabHbIX ypaBHE-
HUI U HEPaBEHCTBY.

8.IlpakTnueckoe 3anstue «Pemenue morapuMUIecKux ypas-
HEHUU U HEPaBEHCTBY.

9.Ilpaktnueckoe 3aHsTHEe «CUCTEMBI JTUHEUHBIX YPAaBHEHUI.
10.IIpakTrueckoe 3ansaTue «Pemenne TpUroHoOMEeTpUYECKUX
YpaBHEHUI».
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11.IIpaktrueckoe 3ansTHE «CUCTEMBI TUHEUHBIX YPABHECHUIL.»
12.ITpakTnueckoe 3aHsATHE «Pemenre TpuroHoMeTpuIecKuX
YpaBHEHUI U HEPABEHCTB»

OK 01,
OK 02,
OK 04




CamocrosiTenpHas paboTa CTy/IE€HTOB

VYpaBHeHME, KOPEHb ypaBHeHUsA. HepaBeHCTBO, penieHne Hepa-
BEHCTBA.

[IpuMeHEHHE CHUCTEM K DPELIEHUI0 MAaTEeMaTHYECKHX 3ajJad U
3a[a4 U3 Pa3UYHBIX 00JaCTel HAYKU U pealbHOU KU3HH.
[IpuMeHeHrEe ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMATH-
YeCKHX 33/1a4 U 33J]1a4 U3 pa3INuHbIX 00J1acTell HAyKU U pealib-
HOW JKU3HH.

Tema 2.2. Coneprkanue yueOHOro MaTepuasa

«Dynkuuu u rpapukn» | 1. OyHkuums, cnocodsl 3aaanus Gpynkuun. O6macTs onpenese-
HUS ¥ MHOXXECTBO 3HaueHUN QyHkimu. ['paduk hyHKIUN.
B3anMHo oOpaTHbIe PYHKITHH.

2. Oyukuwys, ee cpoiicTBa. YUETHBIE U HEUETHBIE, TEPUOINYE-
CKHe, MOHOTOHHBIEC (DYHKIIUH.

3. MakcuMymbl 1 MUHUMYMBI QyHKIHH. Haubonbinee u Hau-
MEHbIIIee 3HaUeHUE (PYHKIIMH Ha IPOMEXYTKE.

4.CreneHHast QyHKIHSI C HATYPAIBHBIM U IIEITBIM TIOKA3aTEeIeM.
E€ cBoiictBa u rpaduxk.

5.CBoiicTBa u rpaduk KOpHS N-0i CTETICHHU.

6.ITokazarenpHast QyHKIUS, CBOMCTBA U TpaduKy.

7. Jlorapudmudeckasi GyHKIIUH, CBOHCTBA U TpaduKu.

8. TpuronomeTpuueckue QyHKIIUH.

9. Tpuronomerpuueckue PyHKIUN y=Sin X U y=COS X, HX
CBOIICTBa U rpaduKu.

10. Tpuronomerpuyeckre GyHKIMHA y=tg X M y=ctg X, UX
CBOIiCTBa U rpauKH.

B ToM uncne npakTH4eCKUX 3aHATHI

1.ITpaktruyeckoe 3ansatue «Vcnonap3zoBanue rpagukoB QyHK-
LU JUIsl pELIEHUS] YPAaBHEHUH U JINHEWHBIX CUCTEM.
2.Ilpaktuyeckoe 3ansatue «lcnonab3zoBanue rpagukoB (QyHK-
LU JUIsl pELIEHUS] YPAaBHEHUH U JINHEUHBIX CUCTEM.

3. Ilpaktuueckoe 3anarue «lcnonb3oBanue rpadukoB GpyHK-
LU JUIsl pELIEHUS] YPAaBHEHUH U JINHEUHBIX CUCTEM.

4. ITpaktuyeckoe 3ansatue «McnonabzoBanue rpagukoB (yHK-
LI JUIsSL UCCIIEIOBAHUS MIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPBIE
BO3HHKAIOT NPH PELLICHUHM 3aJay U3 IPYIUX Y4eOHBIX Mpeame-
TOB UM PCaJIbHOM KU3HM.»

CamocrostenbHas paboTa CTy/I€HTOB

Hcnonp3oBanue rpadukoB GyHKINN IJIs1 HCCIIEOBAHUS TIPO-
LIECCOB U 3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PELLIECHUU
3a/1a4 U3 IpYTruX y4eOHBIX IPEIMETOB U PEATIbHOM KU3HU.

Paznen 3 «I'eomerpusi»




Tema 3.1.
«IIpsiMbIE ¥ TIIIOCKOCTH
B IIPOCTPAHCTBE»

Copneprxanme yueOHOTO MaTepuraa

1. OcHOBHBIE IOHATUS CTEpeOMeTpUn. Touka, npsmasi, IIoc-
KOCTb, IPOCcTpaHCTBO. [ToHsATHE 00 aKCHOMAaTHYECKOM MOCTpOe-
HUU CTEPEOMETPUHN: aKCUOMBI CTEPEOMETPUN U CIIEICTBUS U3
HUX.

2.B3anMHOe pacrosokeHue NpsiIMbIX B IPOCTPAHCTBE: Iepece-
KaloIluecs, NapajielbHble U CKPELIUBAIOLINECS MPSMBIE.
3.ITapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE:
napajuleJbHbIE MIPSIMbIE B IPOCTPAHCTBE, NapalIeIbHOCTh TPEX
MPSIMBIX, NAPAJLIEIBHOCTb NPSAMOU U MIOCKOCTH.

4 IlapaynenbHOCTh IIOCKOCTEH: apaliebHble INIOCKOCTH,
CBOMCTBA MapajlIeIbHbIX INIOCKOCTEH.

5.I1apannensHoe MPOSKTUPOBAHUE U €r0 CBOMCTBA. M300pake-
HUE MPOCTPAHCTBEHHBIX (PUTYD.

6.YTIIbl ¢ COHANPaBICHHBIMU CTOPOHAMHU, YIOJ MEKIY IPSIMbI-
MU B [IPOCTPAHCTBE.

7.11epneHIUKYIIAPHOCTD NPSAMOU U IJIOCKOCTH: IEPIICHIUKY-
JSIpHBIE NIPSIMBIE B IPOCTPAHCTBE, IPSIMbIE MapajuiesIbHbIE U
NEPIEHUKYIISPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHANKYIISIPHO-
CTU NMPSMOI U TIIIOCKOCTH.

8.IlepnieHAuKyISApHOCTD MPSIMON U TUNIOCKOCTH, TEOPEMA O IPsI-
MOM MEPIEeHANKYISPHON TIIOCKOCTH.

9.IlepnieHIUKYJISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIOCKOCTH, MPOEKIIHS
¢urypsl Ha MIOCKOCTb.

10.Yrael B IpoCTpaHCTBE: YIoa MEXIY NPSIMOM U MJIOCKOCTBIO,
JBYI'PAaHHBIN yTOJI, JUHEHHBIN YIOJI JBYTPAHHOIO yIJIa.
11.IlepnenauKyJIIpHOCTD IUIOCKOCTEN: MPU3HAK NEPICHIUKY-
JSIPHOCTH JIBYX IUIOCKOCTEH.
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B TOM 4nciie npakTUYECKUX 3aHATUN

1. ITpakTrueckoe 3ansaTue «TeopeMa o TpEX NEPIEHIUKYIIS-
pax».

Tema 3.2.
«BekTophl 1 KOOpIUHA-
TBI B IPOCTPAHCTBE»

Coneprxkanue yueOHOro MaTepuasa

1. BexTop Ha MJI0CKOCTH | B npocTpaHcTse. CloKeHNe U BbI-
YUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA HA YHCIIO.
2.Pa3znoxenue BEeKTOpa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM.
IIpaBuino napasuienenuiena.

3.IIpsmoyronbHas cucteMa KOOpAUHAT B ipocTpancTBe. Koop-
JAHWHAThl BCKTOpA.

B ToM uncne IPAaKTUYICCKUX 3aHATUHN

1. [IpakTrueckoe 3ansTue «Penienue 3a1ay, CBI3aHHbBIX C IIPU-
MEHEHHEM IIPAaBUJI JEHCTBUNA C BEKTOPAMM.

2. [Ipaktrueckoe 3anstue «IIpocreiime 3aa4n B KOOpAUHA-
Tax».

3.IIpakTuueckoe 3aHsTHE «YTOJI MEXAy BekTopaMu. CKasip-
HOE [TPOU3BEICHNE BEKTOPOB. BhIuncieHne yIiIoB MEXAY Ipsi-
MBIMHU U IIOCKOCTSIMHU.»

CamocrosiTenpHas paboTa CTy/IE€HTOB
KoopanHaTHO-BEKTOPHBIH METO PH PELICHHH FeOMETpHYe-
CKHX 33/1a4.

OK 01,
OK 02,
OK 04

Tema 3.3.

Cogepxanue yueOHOro MaTepuala




«MHOrorpaHHUKN»

1.ITonaTrie MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPaH-
HUKa, BBIITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH, Pa3BEPTKA
MHOTOI'PaHHHKA.

2. llonstue npusmel. [Ipu3ma: n-yronbHas npusma, rpaHu U
OCHOBaHUS IPU3MBI, IPSIMasi U HAKJIOHHAS TPU3MBbI, OOKOBasI U
MOJIHAS! TOBEPXHOCThH MPU3MBI.

3. IIpusma. IlpaBunbHas npusma. [loBepXHOCTB. DIEMEHTHI
MIPU3MBL.

4 Ilapannenenunes, NpsMOYyTOIbHBIN MapasuIeNenuIe]l U ero
cBoricTBa. Ky0.

5.CeueHnus npusMsl.

6.Ilupamuna: n-yronbHas nupamuaa, TpaHd 1 OCHOBaHUE TTH-
pamuibl, 00OKOBAs | MOJIHAS MOBEPXHOCTh MTUPAMHU/IBI, TPABHIIb-
Has ¥ yceu€HHas MUpaMHia. TeopeMa O IO YCeUEHHOM
MUpaMU/IbL.

7. CeueHust mupaMuU/ibl.

8.IlpaBuUIbHBIE MHOTOTPAHHUKH: TTOHSITUE MPAaBUIBHOIO MHOTO-
rpaHHUKA, IPaBUIbHAS MTPU3Ma U NpaBUIIbHAS TUpaMUIa, IIpa-
BUJIbHAS TPEYTOJIbHAS TUPAMHUJIA U TIPABUIIBHBIN TETpadap, KyO.
9.IlpencraBneHue o MPaBUIbLHBIX MHOTOTPAHHUKAX: OKTad/Ip,
JIOJIEKadIp U UKOCadIp

10.CuMmeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
TOYKH, IPSIMOM, MIIOCKOCTH. DIEMEHThl CHMMETPUHU B MUPAMU-
Jlax, mapajuiesenuneiax, MpaBUIbHbBIX MHOTOTPaHHHUKAX.
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B TOoM uncne npakTH4eCKUX 3aHATHI

1.IlpakTuueckoe 3anaTHE «BBIUNCIEHNE 2IIEMEHTOB MHOI'O-
IrpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoi mo-
BEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOW MTPU3MBI, IUIOLIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMON TIPU3-
MBD».

2.IIpakTHdeckoe 3aHATHE «DJIEMEHTHI MUPaMUIbl. Berauciienue
3JIEMEHTOB MHOTOTPaHHUKOB: p&Opa, TMaroHaiu, yribh».
3.IIpocreitmme npoctpancTtBeHHbie «IIpocreitmme mpo-
CTpAaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: TETPadIp, KyO, mapai-
JeJeUIe ], TOCTPOSHNE CeYEHUI. BhIurclIeHne 3J1EMEHTOB
MHOTOT'PaHHHMKOB: pEOpa, IMaroHaIu, yIibh.

CamocTtosaTenbHast paboTa CTyJEHTOB DJIEMEHTbHl CAMMETPUU B
nUpaMuIaX, NapajuieNenuneaax, NpaBuiIbHbIX MHOTOTpaHHU-
Kax.

Tema 3.4
«Tena BpamieHus»

Copneprxanue yueOHOTO MaTepuana

1. Humuuap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTh, 00pa3yroIias
U OCb, IJIOMIA b OOKOBOI U MOJIHOM MoBepxHOCTH. Llnnuuapu-
YyecKasi IOBEpXHOCTh, 00pa3yroue MUINHAPUIECKON MoBepX-
HOCTH, OCh UMJIMHAPUYECKOH moBepXxHOCTH. CedeHus [UINH-
npa (mapauiebHO ¥ TEPICHIUKYJISIPHO OCH. )
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OK 01,
OK 02,
OK 04

OK 01,
OK 02,
OK 04




2.Konyc: ocHOBaHHE ¥ BepInHa, 00pa3yomias u 0Ch, IJIOMIA b
OOKOBO U MOJIHOW MOBEPXHOCTU. KOHMYeCKasi TOBEPXHOCTH,
00pasyrolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIHHA KOHH-
yeckoi moBepxHocTH. CeueHns KoHyca (MapajuieIbHOe OCHO-
BAaHMIO U MPOXO/IAIIEE Yepe3 BEPILIUHY).

3.Yceu€HHbII KOHYC: 00pa3yIoNIre U BHICOTA, OCHOBAHUS U 00-
KOBasi IOBEPXHOCTb.

4.Cdepa u map: eHTp, paauyc, TMaMeTp, TUIOIAAb TOBEPXHO-
ctu ceprl. B3aumHoe pacmonoxenne chepsl U TUIOCKOCTH,
KacaTelbHasl IUIOCKOCTh K cdepe, mionans chepol. CeueHus
nrapa.

5.Ilonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA OOBEMOB TEII.
[Toxo6HbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MY TLI0-
HIJIMH TTOBEPXHOCTEH, 00bEMaMH MTOIOOHBIX TEII.

6.Teopema 06 00bEME MIPAMOYTOIHHOTO MapaJUIeIICUIIE A U
CJIIEJICTBUS U3 HEE.

7.00bEM npu3Mbl. O0BbEM HUITHHIIPA.

8.00BEM mupamuapl. O0BEM KOHYCA.

9.00bEM 1m1apa M ImIoImaap chepsl.

B Tom uncne IPAKTUICCKUX 3aHATHH

1.IIpakTuaeckoe 3ansatue «300pakeHne Ten BpalieHUs Ha
10cKocTH. Pa3BEépTka HWIMHIpA U KOHYCa».
2.IlpakTudeckoe 3anaTue «KoMOnHanuu Teia BpameHus u
MHOT'OI'PaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA OKOJIO CQephl,
cdepa, BiucaHHasi B MHOTOTPAHHUK, UM TEJIO BPAIICHUS».
3.IIpaktuueckoe 3anarue «IlogoOHbIE Tea B IPOCTPAHCTBE.
CooTHoIeHHs MeX/1y TUIOIIAIIMU TIOBEPXHOCTEH, 00bEMaMu
10I0OHBIX T

Paznen 4 «Anrebpa 1 Hayaia MATEMaTHYECKOTO aHAITH3ay

Tema 4.1 Hauana mare-
MAaTHUYECKOTO aHaIn3a.

Coneprkanue yueOHOTo MaTepuaa

1. ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHU ITOCIIEA0BATEIbHO-
cTeil. MOHOTOHHBIE MOCIE10BATEIILHOCTH.
2.Apudmernueckas U reoMmeTpudeckas nporpeccuu. beckoneu-
HO yObIBaromas reometpuueckas nporpeccus. Cymma 6ecko-
HEYHO yObIBaroIell FeOMETPUYECKOM MPOrPECCHH.

3. IIpousBogHas pyHkuuu. Dopmysbl HAX0XKIAESHUS IPOU3-
BOJIHOW CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHH.

4. IIpou3BOIHbIE 3JIEMEHTAPHBIX (PYHKITHM.
S5.I'eoMeTprUUecKri CMBICII IPOU3BOJIHOM.

6.DU3NYECKUN CMBICIT IPOU3BOTHOM.

7 IlpuMeHeHne NPOU3BOJHOM K HCCIEI0OBaHNIO (DYHKIIMN Ha
MOHOTOHHOCTh

8.IlpumeHeHne Npou3BOAHOM K MCCIEI0BAHUIO (DYHKIIMN Ha
KCTPEMYMBI.

9.IlepBooOpaznas. [IpaBuiia BeIYMCIEHNS IEPBOOOPA3HOM.
10.Tabmuma nepBooOpa3HbIX.

11.NMuTerpan.

12.®opmyna Hetotona—JleitoHuma.

13.1nTerpai, ero reoMeTpu4eCKiii CMBICII.

14.1nTerpai, ero reoMeTpu4eCK1il CMbICII.

15.NuTerpai, ero (GU3N4eCcKuil CMBICII.

30

OK 01,
OK 02,
OK 04




B TOM uncie npakTH4eCKUX 3aHATHN

10

1.IIpaktuueckoe 3anarue «HaxoxaeHus NpoOM3BOAHON CYMMBI,
NPOM3BEACHUSA U YACTHOTO (DYHKIIMI.».

2.Ilpaktuyeckoe 3anstue «lIpuMeHnenue npou3BoaHON K UC-
CJIEZIOBaHUIO (PYHKLUI HA MOHOTOHHOCTb M 3KCTPEMYMBD».
3.Ilpaktuueckoe 3anarue «HaxoxaeHne HanOOIbIIETO U HAU-
MEHBILIET0 3HaYCHUsI PYHKIMM Ha OTPE3KEN.

4.IIpaktnueckoe 3ansatue «urerpan. Beruncienue narerpa-
aa».

5.Ilpaktuyeckoe 3ansTue «Bprancnenue unrerpana mo gopmy-
ne Herorona—JIeiiOHuIa.»

CamocrostenbHas padora ctyneHToB Mcnonb3oBanue nporpec-
CHM Ul PELIEHUs PealbHbIX 3a7a4 IPUKIAJHOIO XapaKkTepa.
dopMyIia CI0KHBIX IIPOLIEHTOB.

HenpepbiBHbIE QyHKIUH.

HpI/IMCHeHI/IC HpOHBBOI{HOﬁ AJId HAXOKACHU S HAUITYYIICTO pe-
IIEHUS B IPUKJIAJHBIX 33aJa4ax, AJIs ONPEesIeHHs] CKOPOCTH
mpolecca, 3aIaHHOr0 GOPMYIION WU TpadHKOM.

Pasnen 5 « MHOXeECTBA U JIOTUKA»

Tema 5.1.
«MHOXeCTBa U JTOTUKa»

CogepxaHnue yueOHOTo MaTepuala

1. MHOXeCTBO, oriepaniuu HajJ MHOKecTBaMu. J{narpammel Dii-
nepa—Benna

2.0npeaencHue, TeopeMa, CISIACTBUE, IOKAa3aTeIbCTBO.

1.CamocrositensHas pabota ctyneHToB [Ipumenenue Teoperu-
KO-MHO>KECTBEHHOTO ariapara JJisi ONUCaHUs PeaIbHBIX TIPO-
[IECCOB U SIBJICHUH, TP PEIICHUU 33]1a4 U3 IPYTHX yUeOHBIX
MIPEJAMETOB.

Paznen 6 BepOHTHOCTL K CTaTUCTHKA.

Tema 6.1.
«CnyJaifHpie COOBITHS
U BEPOSITHOCTI

Copepxanue yueOHOro MaTepuala

1. KomOunaropHoe npaBuino ymHoxeHus. [lepecTaHOBKY U
daktopuan. Uucio coueTaHuid.

2.CnyyaifHble SKCIIEpUMEHTHI (OTIBITHI) U CITy4YailHbIe COOBITHSI.
DOnemeHTapHbIe COOBITHS (MCX0/b1). BeposTHOCTD ciiyyaitHOro
coObITHs. BIU30CcTh 4acTOTHI M BEpOATHOCTH coObITHi. City-
YaifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBI-
TUSIMH. BeposTHOCTH COOBITHI B ONIBITAX C pABHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITHUSMHU.

3.0Onepanuu HaJ COOBITUSIMU: TIEpecedeHre, O0BETMHEHNE,
MIPOTHUBOIIOJIOXKHBIE COOBITHS. J[marpammel Diinepa. Dopmyra
CJIO’KE€HHUS BEPOSTHOCTEHN. Y CIIOBHAsI BEPOATHOCTD. Y MHOKCHHE
BepoATHOCTeH. JlepeBo ciydaitHOro skcnepumenta. opmyna
MIOJIHOW BeposiTHOCTH. He3aBHCHMBIC COOBITHS.

B Tom uncne IPAKTUICCKUX 3aHATHH

1.ITpaktrueckoe 3ansitue « Tpeyronpauk [lTackang. opmyna
ounoma HeroToHay.

CamocrositenpHas padora cryaeHToB [IpencraBnenne JaHHBIX
¢ TIoMoIIb0 Tabnuil 1 auarpamm. CpeaHee apupMeTHIecKoe,
Me/raHa, HanOoJIbIlIee M HANMEHbIIIEe 3HAYCHHS, pa3Max, JHC-
nepcusa U CTaHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60pOB.
Crny4aifHbIe OTIBITHI C PABHOBO3MOXXHBIMH JIEMEHTapHBIMHU CO-
ObITHSIMH. BeposSTHOCTH COOBITHI B OIIBITaX C PABHOBO3MOXK-

OK 01,
OK 02,
OK 04




HBIMH JJIECMEHTAPHBIMU COOBITUSAMH. JlepeBo ciydaifHOTO JKC-

HEPUMEHTA.
Tema 6.2. Coneprxkanue yueOHOro MaTepuaa 6
«Ciryuaiinble BenuuuHbl | 1. buHapHBIi ciydaiiHbIN ONBIT (MCHIBITAHKE), YCIIEX U HEya-
¥ 3aKOH OOJIBIINX YH- ya. He3aBucumble ucnsitanus. Cepus He3aBUCUMBbIX UCIIBITA-
cem. HUI 10 nepBoro ycnexa. Cepust He3aBUCUMBIX UCIIBITAaHUN bep-

HYJUIH

2.YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMUUH: MAaTEMATH-
YECKOEe 0’KMJIaHHUE, JUCIIEPCHUS U CTAHIAPTHOE OTKJIIOHEHUE.
MaremaTnueckoe okuaHue OMHApHOU CITydaiiHON BETMYHHBI.
MaremaTtnueckoe 0KUAAHUE CYMMBI CIIy4alHbIX BeJIMUnH. Ma-
TEMaTUYeCKOe OXKHJIaHHE U IUCIIEPCUsl TEOMETPUYECKOro 1 OH-
HOMHAJIBHOTO PacIpeaeICHUN.

3.3aKk0oH OOJIBIIMX YUCEN U €r0 poJib B HAYKE, IPUPOJIE U 001I1e-
cTBe. BEIOOPOYHEIN METOI MCCIIEIOBAHHIA.

CamocrosrenbHas pabota cryaeHToB CiyyaiiHas BelIUYHHA. 6
Pacnpenenenue BepostHOcTEN. [luarpaMma pacipeesieHus.
[Tpumeps! pacnipenesieHnii, B TOM YHCIIE, TEOMETPUIECKOE U
OMHOMUAIBHOE.

[TprMepsl IPUMEHEHHSI MATEMAaTUYECKOIO 0’KUJIaHUS, B TOM
4YHUCIIe B 3aJ]a4axX U3 MOBCEHEBHOW KU3HHU.

ITprMmepsl HENIPEPBIBHBIX ClTydalHbIX BenuuuH. [loHsaTue o
IUIOTHOCTHU paclpeaeneHus. 3aaauu, NpUBOAsIINE K HOpMallb-
HOMY pacrpeneneHuto. [IoHaTue o HopMaJbHOM pacipenee-
HUMU.

[TpomexxyTouHas arrectanusa B GopMe dK3aMeHa 2(2)

Bcero: 290

3. YcnoBus peanmzanuu yueOHOTO IpeIMeTa

3.1. lnsa peanu3anuu nporpaMmbl y4eOHOTO MpeAMeTa JTOJDKHBI OBITh MPEAYCMOTPEHBI CIIETy-

onMe cnenuaibaele noMenenusd: B coorserctsud ¢ ®I'OC CIIO u ITOOII:
Kabuner matemaTuku, OCHAIIEHHBIA 000pYA0BaHUEM:

[I0CaI04HbIe MeCTa MO KOJIMYECTBY 00ydaroluxcs; pabouee MECTO MpernoiaBareis; HHPOpMaIOHHbIE
CTECH/IbI; MOJICTIU MIPOCTPAHCTBEHHBIX TEIl; HATJIAIHBIC TTOCOOUS (KOMILIEKTHI YU4eOHBIX TaOIuIl, TUIaKa-
TOB, IOPTPETOB BBIJAIOIINXCS YUCHBIX- MATEMAaTUKOB), TEXHUYECKUMU CPEACTBAMH O0yUEHUs: MYJIbTH-
MEIUIHBIM 000pyAOBaHHEM, MOCPEACTBOM KOTOPOTO YYAaCTHHUKH OOpa30BaTENBHOTO Mpolecca Mpo-
CMaTPUBAIOT BH3YAJIbHYIO MH()OPMAIMIO [0 MAaTeMAaTHKE, CO3/Ial0T MPE3CHTAIMH, BUICOMATEPHAIIBI,
WHBIC JJOKYMEHTBHI, KOMITBIOTEP C JTUIIEH3MOHHBIM MMPOTPAMMHBIM 00€CIIeYeHHEM, HHTEPAKTUBHAS JTOC-
Ka, 3aTeMHEHUE, TOYKa JIOCTyIa B HHTCPHET.

3aHATHS POBOJISATCS C MPUMEHEHUEM JJIEKTPOHHOTO OOYYEeHHsI M TUCTAaHIIMOHHBIX 00pa3oBa-
TEJBHBIX TEXHOJIOTHH.

3.2. HHudopmarmonHoe oOecredeHre pealtn3alunuy NporpaMmbl

OCHOBHBIE TICUaTHBIC U JIEKTPOHHBIC H3TaHMUS:

1. Anrebpa u Hayaia mareMatudeckoro ananuza. 10-11 kinaccel. ba3oBslii 1 yrimyOieHHBIH ypOB-
Hu : yueOnuk / 1. A. Amumos, FO. M. Konsrun, M. B. Tkauesa, [u ap.]. - 12-e uzn., crep. - Mockga :
[Ipoceemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekcr : anekrpoHsbsii. - URL:
https://znanium.ru/catalog/product/2157448 (mara o6pamenus: 19.06.2024). — Pexum gocrtyma: 1mo
TIO/IMTUCKE.




2.Matematuka: anreOpa ¥ Havaja MareMaTHYecKoro aHaiusa, reomerpus. ['eomerpus. 10-11
KJ1acchl (0a30BbIN U yrinyOaeHHBIN ypoBeHb): yueonuk / JI. C. AtanacsH, JI. C. Kucenesa, D. I'. [To3nsk
[ ap.]. - 7-e uzn., mepepaboTanHoe u nomnonHeHHoe - Mocksa : [IpocBenienue, 2022. - 287 c. - ISBN
978-5-09-099446-0. - Tekct : anektponHubIit. - URL: https://znanium.com/catalog/product/1927208 —
Pexxum octymna: mo noamnucke.

3. www.feior.edu.ru (Mudopmarnmonssie, TPEHUPOBOYHBIE M KOHTPOJIHHBIE MaTEPHAJIBI).

4. www.sehool-eolleetion.edu.ru (Enunas xomuiekunu nudpoBbIX 00pa30BaTENbHBIX PECYPCOB).

JIOTIOTTHUTETBHBIE HCTOYHHUKH:

1. bammaxkos, M. ., Maremaruka : yueOuuk / M. U. bammmakoB. — MockBa : KuoPyc, 2024.
— 394 c. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555 (mara oOparmieHus:
19.06.2024). — TekcT : 37E€KTPOHHBIM.

2. bammaxkos, M. U., Matematuka. [Ipaktuky™m : yueOHO-TIpakTHueckoe nmocoodue / M. U. bami-
makoB, C. b. Outuna. — Mocksa : KuoPyc, 2024. — 294 c. — ISBN 978-5-406-13247-0. — URL.:
https://book.ru/book/955149 (nata ob6pamenus: 19.06.2024). — TeKCT : 3IEKTPOHHBIMN.

3. boromornos, H. B. Anre0pa u Hauana aHanu3a : yaeOHoe mocodue i cpeHero mpodeccuo-
HajmpHOTO OOpaszoBanusi/ H. B. boromonos. — Mocksa : U3natensctBo FOpaiit, 2022. — 240 c. —
(ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr: anexTponHslii / O6pa3zo-
BarenbHas matdopma FOpaiit [caiiT]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4. boromonos, H. B. I'eomerpust : yue6HOe mocobue sl cpenHero mpogecCHoHaIbHOro 00-
paszoBanusi / H. B. boromonos. — Mocksa : UznarensctBo FOpaiit, 2022. — 108 c. — (IIpodeccuo-
HanbHOE oOpaszoBanue). — ISBN 978-5-534-09528-9. — Tekct: anexkrponHslid // Obpa3oBarenbHas
matdopma FOpaiit [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. boromonos, H. B. Ilpaktuueckue 3anstus no marematuke B 2 4. Yacte 1 : yueGHOE mocobue
Ut cpennero npodeccuonansHoro oopasoanus / H. B. boromonos. — 11-e u3z., mepepab. u gom. —
Mockga : U3parensctBo FOpaiit, 2022. — 326 ¢. — (IIpodeccuonansHoe oOpazoBanue). — [ISBN 978-
5-534-08799-4. — Texkct: snexktpoHHbiii // OOpaszoBarenbHas tiatdopma HOpailt [caift]. —
URL: https://ezpro.fa.ru:3217/bcode/490666

6. boromonos, H. B. Ilpaktuueckue 3aHsaTus no Mmatematuke B 2 4. Yactsb 2: yueOHOe ocodue
Ui cpeqHero npogeccruoHansHoro odpasosanus / H. B. boromonos. — 11-e u3a., nepepab. u gomn. —
Mocksa : U3parensctBo FOpaiit, 2022. — 251 ¢. — (IIpodeccnonanpHoe oOpazoBanne). — [SBN 978-
5-534-08803-8. — Texct: anekrpoHHblid // OOpa3zoBatenbHas minatgopma IOpaiir [caiit]. —
URL: https://ezpro.fa.ru:3217/bcode/490667 28.08.2022).

4. KoHTpOIb U OILIEHKA Pe3yJIbTaTOB OCBOEHUsI yueOHOro mpeamera
KoHTpomb 1 o1ieHKa pe3yinbTaTOB OCBOCHMs Y4eOHOro MpeaMeTa OCYIIECTBIISIETCS MpenoiaBa-
TEJIEM B IIPOLIECCE MPOBEACHUS IPAKTUUECKUX 3aHATUN, TECTUPOBAHUS, @ TAKXKE BBITIOJIHEHUSI CTY/CH-
TaMH UHAMBUYaJIbHbIX 33JaHUH, IPOEKTOB, UCCIICAOBAHUIM.

Pe3ynbrarel o0yueHus

Kpurepuu oneHku

MeTtoabl oieHKH

1) BajgeHne MeToiaMu J10Ka3aTeIbCTB, allro-
pUTMaMu peLIeHUs 3ajad; yMeHHue (HhopMyIupoBaTh
OTIpEJIeJICHUs, aKCHOMBI M TEOPEMBI, IPAUMEHSATh UX,
MIPOBOJIUTH JIOKa3aTeIbHbIE PACCYKACHUS B XOJE pe-
IICHUS 3a71a4;

2) yMeHHe ONepUpoBaTh MOHATHIMU: CTEIICHb
qrcia, JorapuM YnCia; YMEHUE BITTOJIHATH BBIYHC-
JICHWE 3HAYEHHWH M TpeoOpa3oBaHMs BBIPAKECHUI CO
CTCTICHSIMH | JiorapudMamu, IpeoOpa3oBaHus Ipoo-
HO-PAIMOHAJBHBIX BBIPAKECHHIA;

3) yMeHue onepupoBaTh MOHATHUSMU: PALUO-
HaJIbHBIC, HMPpPalMOHAJIbHbIC, IOKAa3aTelbHbIC, CTe-

ITomuoTa poae-
MOHCTPHUPOBAHHBIX
3HaHUI U YMEHHE
MPUMEHATDH UX MPU
BBITIOJTHCHUH MTPAKTH-
YecKuX padorT.
Ouenka «5» cTaBuUTCS
IPU MIOJIHOTE OTBETA
WIH PEIICHUS B
06weme 90% - 100%,
Ouenka «4» cTaBUTCS
U MIOJIHOTE OTBETA

TectupoBanue, Bo-
IIPOCHI K DK3aMEHY.



https://znanium.com/catalog/product/1927208
https://ezpro.fa.ru:3217/bcode/489977
https://ezpro.fa.ru:3217/bcode/489978
https://ezpro.fa.ru:3217/bcode/490666
https://ezpro.fa.ru:3217/bcode/490667

NEHHBIe, JIorapu(MUYECKUe, TPUTOHOMETPUYECKHE
ypaBHEHHUS U HEPABEHCTBA, X CUCTEMBI;

4) yMeHHE OmNepupoBaTh MOHATHAMU: (PyHK-
s, HempepbIBHAsT (YHKIMS, TPOU3BOAHAS, MEPBO-
oOpa3Hasi, ONpeNeNeHHbI WHTETpajl; yMEHUE Haxo-
JIUTh TPOU3BOIHBIC AJIEMEHTApPHBIX (YHKIUH, HC-
MOJIB3Yysl CIPaBOYHBIE MaTEpHalbl; HCCIEI0BAaTh B
MPOCTEHIINX chay4yasx (PYHKUMH Ha MOHOTOHHOCTD,
HaXOJWUTh HAWOONBIIMNE M HAUMEHBIINE 3HAYCHUS
GyHKIUR; CTPOUTH TpaduKU MHOTOWICHOB C HCIONb-
30BaHHMEM amapaTa MaTeMaTH4YEeCKOTO aHAIN3a; IIPH-
MEHSATh MPOU3BOJHYIO MPHU PEIICHUU 3a7a4d Ha JBH-
KEHHUE; peraTh NPaKTUKO-OPUEHTHPOBAHHBIC 3a/1a4n
Ha HauOoJsblIMe ¥ HAUMEHbIINE 3HAUYCHUS, HA HaXo-
KJIEHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATHUSMU: PALUO-
HaJbHAs (PYHKLUS, TOKa3aTeNIbHAs (PYHKLHUS, CTCIICH-
Hasg (yHKus, Jorapudmudeckas (GyHKIHS, TPUTO-
HOoMeTpuyeckne PyHKIH, 00paTHbIe (HYHKIMH; yMe-
HUE CTPOUTH I'paUKH U3YUEHHBIX (PYHKIINN, UCTIONb-
30BaTh rpadKyu MpU U3YyYEHHH MPOIECCOB M 3aBH-
CUMOCTEH, MpU pElIeHUH 3aad U3 JAPYTuX y4eOHBIX
MPEeIMETOB U 33aJa4 U3 PeaNbHOM JKU3HU; BBIpAaXaThb
(dbopMyiaMy 3aBUCUMOCTH MEKy BETUUUHAMU;

6) yMeHHe pelaTh TEKCTOBBIE 3aJJa4H Pa3HBIX
TUTIOB (B TOM YHCII€ Ha MPOIEHTHI, JOJIU U YacTH, Ha
JBIKEHHUE, paboTy, CTOMMOCTh TOBApOB U yCIYT, Ha-
JIOTH, 3aJa4d U3 O00JIAaCTH yMNpaBICHUS JIUYHBIMH U
CeMEHBIMU (PUMHAHCAMHU); COCTABJISATH BBIPAKCHHS,
ypaBHEHHMsI, HEPABEHCTBA U UX CUCTEMbI IO YCJIOBHIO
3aJauu, MCCIEN0BaTh MOJYYEHHOE pEIIeHHEe U OIle-
HUBATh IPABI0NOJ00HOCTh PE3YIbTATOB;

7) yMeHUe ONepupoBaTh MOHATHIMHU: CpeIHEe
apupMeTHIecKoe, MeIMaHa, HanboJIbIIee 1 HANMEHbB-
1iee 3HAueHUs, pa3Max, AUCIEPCHUs, CTaHIAPTHOE
OTKJIOHEHHE YMCIIOBOr0 HaOOpa; yMEHUe U3BIEKaTb,
MHTEPIPETHUPOBATh WH(POPMAIMIO, MPEICTABICHHYIO
B Tabnuiax, Ha auarpammax, rpadukax, oTpaxaro-
LIyI0 CBOMCTBA pEaJbHBIX MPOLIECCOB U SBJICHUMN;
MPEACTABIAT, MH(DOPMAIHMIO C TIOMOUIBI0 TaOIUIl U
JMarpaMM; UCCIIE0BAaTh CTATUCTHYECKUE JaHHbIC, B
TOM YHCJI€ C IPUMEHEHUEM IrpapuuecKiuX METOJ0B U
JIEKTPOHHBIX CPEJICTB;

8) yMeHue oneprupoBaTh MOHITHSIMU: CIIydaii-
HBI{ OMBIT U CIIy4aifHOE COOBITHE, BEPOSITHOCTD CITY-
YaifHOTO COOBITHS, YMEHHE BBIYHCIISATH BEPOSITHOCTD
C HUCHOJb30BaHUEM TpaUUECKUX METOAOB; MPHUME-
HATH (DOPMYJITBI CITOKEHHSI U YMHOKEHHUSI BEPOSTHO-
cTel, KOMOMHATOpHBIE (GaKThl U (HOPMYIIBI IPU perIe-
HUW 3a]1a9; OIICHUBATh BEPOSTHOCTH PEATHHBIX COOBI-
THI{; 3HAKOMCTBO CO CIyYalHbIMM BEJTMUMHAMU; yME-
HUE TPHUBOJIUTH TPHMEPHl TPOSIBICHUS 3aKOHA

WM PEIICHUS B
o0owveme 70% - 89%,
Orenka «3» cTaBUTCS
IIPH TTOJIHOTE OTBETA
WM PEIICHUS B
00weMe 51% - 69%,
O1eHKa «2» CTaBUTCS
IIPH TTOJIHOTE OTBETA
WM PEIICHUS B
o0weme 50% U MeHee.




OOJIBIIINX YHCENl B TIPUPOAHBIX M OOIIECTBEHHBIX SIB-
JICHUSX;

9) ymenue onepupoBaTh MOHATUSMHU: TOUKa,
npsiMasi, IJIOCKOCTb, IPOCTPAHCTBO, JBYTPAHHBIN
yToJI, CKpEUIUBAIOUINECS IPSIMbIE, TapaJUIEIbHOCTD U
NEePIEHANKYISIPHOCTh HPSAMBIX U IUIOCKOCTEH, yroi
MEXy NPSMBIMHU, YIOJ MEXIY MPSIMOH U TUIOCKO-
CTbIO, YTOJI MEX]Ty IUNIOCKOCTSIMH, PACCTOSIHUE OT TOY-
KM JI0 IUIOCKOCTH, PACCTOSTHUE MEXAY IPSIMbIMH, pac-
CTOSIHHE MEX]Y INIOCKOCTSIMU; YMEHHUE UCIIO0Ib30BaTh
IIPU PELICHUH 3a/a4 U3yueHHbIE (PAKThI U TEOpEMBbI
IUIAHUMETPUH; YMEHHME OLIEHUBATh pa3Mepbl 00beK-
TOB OKPY>KalOIEro MUpa;

10) ymeHue onepupoBaTh NOHATHSAMHU: MHOTO-
IpPaHHMK, CEYeHHUE MHOTOTPAaHHUKA, KyO0, mapajuiesne-
nunes, npusma, nupamuyaa, Gurypa U noBEpXHOCTb
BpallleHus, UINHIpP, KOHYyC, map, chepa, cedeHus
(burypsl BpaleHus, TUIOCKOCTb, Kacartasics chepsl,
WIMHAPA, KOHYCA, IUIONab OBEPXHOCTH MHPAMH-
Ibl, TIPU3MBbI, KOHYyCa, LWIMHIPA, IUIOIAAb CQEepHl,
0o0beM Ky0a, MPSMOYTOJILHOTO TapaulesenuIesaa,
MUpPaMU/Ibl, IPU3MBI, IUIMHIPA, KOHYCA, 11apa; yMe-
HUE HU300pakaTb MHOTOTPAHHUKU U IOBEPXHOCTHU
BpALLEHMs, UX CEYEHUs OT PYKH, C TOMOIIBIO YEPTEXK-
HBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTb CUMMETPUIO B MPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;

11) ymeHue onepupoBaTh MOHATUSIMHE: IBHKE-
HUE B TPOCTPAHCTBE, MOJOOHBIE (UTYPHI B TPO-
CTPaHCTBE; UCIIOJIb30BaTh OTHOIIEHUE TUIOMAAEH 0-
BEPXHOCTEH M 00BEMOB MOJOOHBIX (PUTYp TIPH perie-
HUM 3a]1a4;

12) ymeHue BBIYMCIATH T€OMETPUUYECKUE Be-
JUYUHBI (UIMHA, Yroj, IUIOaab, 00beM, IUIOIAdb
MOBEPXHOCTH), HCIOJb3YsI M3Y4YCHHBbIE (HOpPMYIBI U
METOIbl;

13) ymeHue onepupoBaTh MOHATUSAMU: TIPSIMO-
yrojibHasi cucTeMa KOOPAUHAT, KOOPAMHAThI TOYKH,
BEKTOp, KOOPJAMHATHI BEKTOpPA, CKAJIIPHOE MPOU3BE-
JIEHHUE, YroJl MEXJIy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOM3BEACHNE BEKTOpA HA YKMCIIO; HAXOJUTh C TIOMO-
IIbI0 HM3YYEHHBIX (OPMYJ KOOPAMHATHI CEpEIUHBI
OTpEe3Ka, PaCCTOSIHUE MEXKIY JABYMS TOUKAMU;

14) ymenue BpIOMpATh MOAXOASIIUN U3YUYEH-
HBIA METOJ JJISl pelIeHus 3a/1a4M, Paclo3HaBaTh Ma-
TemMaTHdeckre (PaKThl U MaTEeMAaTUYECKHE MOJCIH B
NPUPOJHBIX U OOILIECTBEHHBIX SBIEHHSX, B HCKYC-
CTBE; YMEHHE MPUBOUTH MPUMEPHI MaTEMATHIECKIX
OTKPBITUHA POCCUICKON U MHUPOBOM MAaTe€MaTH4YECKON
HaYKH.







