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1. Obmas xapakTepucTHka padouei mporpaMMbl yueOHOro NpeaMeTa

1.1. Mecto yuebHoro npeaMera B CTpyk1ype OCHOBHOH 00pa3oBaTeNbHOR MpOrpaMMBl

YyeOHbIil nmpeaMeT «MaremaTuka» SBISCTICS 00s13aTeMbHOM 4acThiO 001Ie00pa3oBaTEILHOTO
y4eOHOTro0 IIMKIa OCHOBHOM 00pa3oBarenbHoM nmporpaMMsl B cooTBeTcTBUE ¢ PI'OC CIIO mo cneruans-
HocTH 38.02.01 DxoHOMUKa U OyXTrailTepcKuit y4eT (110 OTpacysiM).

1.2. Llenp ¥ muaHUpyeMble pe3yJIbTaThl OCBOSHUS YUeOHOro peaMeTa:

Llens ocBoeHus ydeOGHOro mpeaMera «Maremalwka»: OCBOCHHE OOYUArOIMMHUCS COJEpKaHUS
yueOHOro mpeamera «MaTeMaTuka» U JOCTHKEHUE Pe3yNbTaTOB €€ U3yUeHHUs] B COOTBETCTBUHU C Tpedo-
BanusMu OI'OC COO ¢ yuetrom npodeccuonansHoi HanpaBreHHocTd @I'OC CIIO.

Pe3ynpTathl H3yueHus yueOHOro npeamera:

JUYHOCTHBIE!

1) rpaxxJaHCKOTO BOCITUTAH U

cOPMHUPOBAHHOCTD I'PaK/TAHCKON MO3MIMH 00yUaroIIerocss Kak akTUBHOTO K OTBETCTBEHHOTO
YJieHa pOCCHUCKOro OOIIECTBA, NpEeACTaBIeHUe O MaTeMaTHUECKUX OCHOBaX (PyHKIMOHHMPOBAHUS pa3-
JIMYHBIX CTPYKTYD, SBIEHUI, IPOLEAYP TPAXKAAHCKOT0 001IecTBa (BBIOOPHI, ONIPOCH U IPYTOL), YMEHUE
B3aMMOJIEHCTBOBATH C COLMANILHBIMU HHCTUTYTAMH B COOTBETCTBUM C X (YHKIMSIMHU M Ha3HAUCHUEM;

2) MaTpUOTHYECKOIO BOCITUTAHHUS:

COPMHPOBAHHOCTH POCCUUCKOM I'pa)IaHCKONH UACHTUYHOCTH, YBaXKCHMS K IMPOIUIOMY U Ha-
CTOSIIIEMY POCCUMCKONH MaTeMAaTUKHU, IEHHOCTHOE OTHOLIEHUE K TOCTH)KEHUSIM POCCUHCKHUX MaTeMaTH-
KOB M POCCHICKON MaTeMaTH4eCKOH ITKOJIBI, UCIIOJB30BAHUE 3TUX AOCTHKCHHH B IPYTUX HayKaxX, TeX-
HOIOTHUSIX, Cepax 3KOHOMHKY;

3) 0yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHME NYXOBHRIX IIEHHOCTEH POCCHUCKOro Hapoa, ChOpPMUPOBAHHOCTh HPABCTBEHHOIO CO-
3HAHHUS, ITHYECKOTO IOBEJCHHMS, CBI3aHHOTO C IPAKTUYECKUM [IPUMEHEHUEM TOCTUKESHUI HayKH U Jes-
TEJIBHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO BKJIaZia B IOCTPOSHUE YCTOHYHUBOTO Oy Iy1IEro;

4) 3CTETUYSCKOTO BOCITUTAHHUS

SCTETHYECKOEe OTHOIIEHHE K MHpPY, BKIIIOYass 3CTETMKYy MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJay, pellueHUH, pacCyXIeH!H, BOCIPUMMUMBOCTh K MaTeMAaTHYECKUM aCllEKTaM Pas3jidy-
HBIX BUJIOB HCKYCCTBA;

5) ¢bu3UUECKOro BOCIIUTAHMUS:

chOpMHPOBAHHOCTE YMEHHUS IPUMEHSATh MaTeMaTHUECKHE 3HaHUs B HMHTEpecax 3J0pPOBOIO H
0e30macHoro oopasa *HU3HHU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[OPOBBIO (300pOBOE NMUTaHUE, cOa-
JIAHCHPOBAHHBIA PEXUM 3aHITHI M OT/AbIXA, peryispHas ¢pu3uueckas aKTUBHOCTb), GHU3UUECKOE COBEP-
IIICHCTBOBAHUE TIPU 3aHSATUSAX CIIOPTUBHO-03/10POBUTENBHOM NEATENBHOCTBIO;

6) TPyZOBOIO BOCIIUTAH US:

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH TPYNOMOOUs, HHTEpeC K pa3IHyHbIM chepaMm mpo-
(heccroHANBHON NesSTeIBbHOCTH, CBI3aHHBIM C MaTeMaTUKOH H €€ NPHIIOKEHUAMHM, YMEHHE COBEPINAThL
OCO3H4HHRIA BBIOOP OyayIlei mpodeccuu ¥ pearu30oBbIBATh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI, TOTOB-
HOCTb M CIIOCOOHOCTh K MaTeMaTU4YecKoMYy 00pa30BaHMIO M caMOOOPA30BAHMIO Ha NPOTSIKEHUH BCEH
JKM3HH, TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEUICHUH MPAKIMYSCKUX 3a7ay MaTeMaTH4eCKOH HalpaB-
JICHHOC 141}

7) 3KOJIOTMUYECKOT O BOCIIM TAHUA:

CchOPMHUPOBAHHOCTh SKONOTUYECKOH KyJIbTYpbl, IOHUMAHUE BIHMSIHMSA COLMAILHO-3KOHOMHYE-
CKHX IIPOIIECCOB Ha COCTOSIHHE MPUPOJHOM M COLMATBHOM Cpe/ibl, OCO3HAHWE INI00aIbHOIO XapakIepa
9KOJIOTHYESCKHX MPOOIIEM, OpHEHTal(Msl HAa IPUMEHEHHE MaTeMaTUYeCKUX 3HaHWHU AN pelleHus 3a1a4 B
o0NacTH OKpy’KaKIIEH Cpeabl, IIAHUPOBAHUE MOCTYNIKOB U OLEHKM MX BO3MOJKHEIX IOCAEACTBUN IS
OKPYKaroLIEH CPENbI;

8) IEHHOCTH HayYHOIO MO3HAHUS:

C)OPMHPOBAHHOCThE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3sBUTHS
HAYKH U OOIIIECTBEHHOM MPAaKTHKH, MIOHUMaHWe MaTeMaTHUECKOH HayKH Kak cepbl YeNnOBEYECKOH nes-



TEJILHOCTH, 3TAIlOB €€ pa3BUTHA U 3HAYUMOCTHU IJIs pa3BUTHA UBUIIH3aUH, OBJIQJICHUE S3BIKOM Mare-
MaTUKu U MaTeMaTI/I‘ISCKOﬁ Ky.]II:T}’pOﬁ KaK CpEeICTBOM [I03HAHUusl MHUpa, TOTOBHOCTD OC)/H.[GCTBJISITI:
npoexmy}o U HCCIIe0BATEIbCKY IO JesTeJIbHOCTD WHIMBUAYaJIBbHO 1 B rpynme.

MeTanpeIMETHbIC!
a) Da30BbIC JIOTH1CCKHUE JeHCTBHS Kak 4acTh [I03HABATEIIBHBIX YHUBEPCAJIBHBIX y4eOHBIX eH-
CTBUIA:

BLISBIATH ¥ XapaKTePH30BaTh CYINECTBEHHBIC NpU3HAKKM MATEeMaTHHICCKHUX 0OBEKTOB, TIOHATHH,
OTHOLICHUHM MEKIY NOHATHAMH, popMyIUpOBATh ONPEACICHIT [TOHSITHH, YCTAHABJIMBATh CYIICCTBCH-
HBIH TIPU3HAK xnaccuuKayu, OCHOBaHUA JULA 06001eHNs ¥ CPABHEHMS, KDHTCPHH IpOBOAUMOro aHa-
u3a;

BocanHumaTB, dopMynupoBaTh U Ipeo0pa3oBbIBATE CYKACHHS: yTBEepAUTEIBHBIE W OTpHLA-
TeNbHbIE, €AMHUYHBIE, YaCTHBIC 1 ob1Ke, yCIIOBHBIE;

BLIBISATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEUHUS B ¢axrax, HaH-
HBIX, HAOMIONISHUAX U yTBEPKACHHIAX, npejiaraTb KpUTEpHU UL BLIABIIEHUS 3aKOHOMEPHOCTEH U MpO-
TUBOPEUHH;

neNiaTh BLIBOBI C MCIIOJIB30BAHHEM 3AKOHOB JIOTMIKH, JEIYKTHBHBIX ¥ MHIYyKTHBHBIX YMO3aKJIO-
qeHuit, yMO3aKIIOUEHUH 110 aHAJIOTHH,

IPOBOJUThL CaMOCTOSTEIBHO Z0Ka3aTeNbcTBA MAaTeMaTHYCCKUX yTBEPXKIEHUH (mpsMBIe U OT
POTHBHOIO), BBICTPaUBATh apryMeHTalHIo, IPUBOJHUTE IpUMEPbl U KOHTPIPHMEPEL, 000CHOBBIBATh
CcOOCTBEHHBIE CYKIEHUS ¥ BRIBOIBL,

BBIOHpATh CIOCO0 PEIICHUS yueOHOH 3a71a4H (cpaBHUBATh HECKOJIBKO BapHaHTOB PELICHHUS, BbI-
Gupath Hauboee TOJXOSIIIMI ¢ Y4ETOM CaMOCTOATENIHHO BBIIEJIEHHBIX KPUTEPHEB).

6) Ga3oBblE UCCIENOBATEIIECKUC JeACTBUS KakK JacTb o3HaBaTEJIbHBIX YHHUBEPCAJIbHBIX y4ed-
HBIX JEUCTBUM:

HCIONB30BATh BOIIPOCH! KakK JCCIIenoBaTeILCKUM HHCTPYMEHT TO3HAHHS, popmynupoBaTk BO-
poCHI, HUKCUPYIOIIIC IIPOTUBOPEUUE, npoGneMy, yCTaHaBIUBaTh JHcKOMOE M napHoe, GopMHUpoBaTh
CUMOTE3Y, APTYMEHTUPOBATH CBOIO [O3ULHI0, MHEHUE,

[POBOAUTHL CAMOCTOATENBHO CITAHUPOBAHHBIN IKCIIEPUMEHT, JccliefoBaHyie O yCTaHOBJICHUIO
ocobGenHOCTEH MaTeMaTH4eCKOTO 0OBeKTa, SBIEHHsA, NPONECCa, BBIABJICHHUIO 3aBHCHUMOCTEH MEXIY
00BbeKTaMHU, IBICHUAMHU, IPOLICCCaMHU,

CAaMOCTOSTENBHO (POPMYIHPOBAThH 0G0OIIeH:s] U BBIBOALI IO pe3yjbTaTaM IIpOBENEHHOTO Ha-
GIIOIEHNS, NCCIeNoBaHMS, OUCHMBATD JIOCTOBEPHOCTD OTYIEHHBIX pe3yNbTaTOB, BHIBONIOB H 06006111€E-
HUM;

IPOrHO3UPOBATh BO3MOKHOE pasBUTHE IIpOIeCca, a TAKKE BBIIBUraTh IPEIIONIOKEHHS O €ro
Pa3BUTHHM B HOBBIX yC/IOBHAX.

B) padoTa ¢ uH(popManuel kaK 4acTb MO3HABATELHBIX YHHBEPCATIbHBIX yueOHbIX AeUCTBHIL:

BBISBIATD Je(QUIMTEl HH(OPMALAH, JaHHBIX, HeoGXOMAMBIX U1 OTBETA Ha BOMPOC U A petIe-
HUS 3a0a4H;

BEIGMPATh MH(QOPMALUIO W3 UCTOTHMKOB pa3JMYHBIX THIOB, aHAIH3HPOBATD, CHCTEeMaTU3UpO-
BaTh X MHTEPIPETHPOBATH NHPOPMALKO PASTHIHEX BUIOB K (OPM IIPEACTaBICHNU;

CTPYKIypHpOBATh HHPOPMALIHIO, TIpeaCTaBIATh €€ B PasInIHbIX dbopmax, HINTFOCTPUPOBATh Ipa-
(hrrdecKu;

OLIEHMBATh HAJEKHOCTh NH(OPMALUH TIO €aMOCTOSATEBHO CHOPMYTMPOBAHHBIM KPUTEPHSIM.

B) yMeHHUs OOLIEHUS KaK 4acTh KOMMYHHMKATHBHBIX YHUBEPCAJIBLHAIX yueOHbIX AeUCTBHIL:

BOCIIPMHMMATH ¥ (POPMYITUPOBATE CYKACHUA B COOTBETCTBMH C YCTIOBUAMHU M LCTIMHU o0ImeHus,
SCHO, TOUHO, TPAMOTHO BBIPAXKATH CBOXO TOUKY 3peHus B yCTHBIX ¥ IMCBMEHHBIX TEKCTaX, JaBath I0sIC-
HeHHMs IO XOLy PEelleHus 3aadu, KOMMEHTHPOBATh TIONyYeHHBIH pe3yJIbTaT;



B X0Z1e 00CYICHHS 3aaBaTh BOIPOCHI MO CYIIECTBY 0OCYXIAEMOH TeMbI, IPOGIEMBI, pelae -
MOH 3a/1a4y, BHICKA3bIBATh MICH, HALIEJIEHHBIE HA TIOUCK PEIIICHHs, COMOCTABISTH CBOM CYXICHHS C CY -
KCHUAMY IPYTUX y4aCTHHKOB HaJIOra, OOHApY KMBATH Pa3IMYMe ¥ CXOACTBO MOWIWH, B KOPPEKTHOMH
dopme hopMyIHpPOBATE pasHOTIACKS, CBOU BO3PAXKEHHS;

NPENCTaBMATE PE3yIbTATEI PEIICHUS 3a1aUH, SKCIIEPUMEHTA, HCCIIEIOBAHHUS, IIPOEKTA, CAMOCTOS -
TEJIBHO BBIOUPATh HOpMAT BBICTYILIEHHS C YUETOM 3a1a4 IPE3eHTALUM U 0COOSHHOCTERH ay IUTOPHH.

I) YMEHHS CAMOOPraHU3al UK KaK JaCTh PErYJIATHBHBIX yHUBEPCATBHBIX YUEOHEIX AEHCTBHIA:

COCTaBJIA1B ILIAH, AJITOPUIM PELICHUA 3aa49H, BRIOMPATH CIIOCOO pellieHHs C yYETOM HMEIOLIHX -
€S PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPHAHTHI PELIEHHH
C Y4€TOM HOBOM HHpOpMAIHH.

1) YMEHHA CaMOKOHTPONS KK YaCTh PeryIATHBHBIX YHHUBEPCAIBHBIX y4eOHBIX NEUCTBHIA:

BIAJIETh HABBIKAMHM IO3HABATEIBHON pE(IEKCHMM KaK OCO3HAHHS COBEPINAEMBIX ACHCTBHH H
MEICTIHTENBHBIX TPOLECCOB, HX PE3yNbIaTOB, BIAACTh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOMS MPO-
Liecca M pe3ylibTaTa pelleHUsl MaTeEMAaTUUECKOM 3a1a4H;

IPEABUICTD TPYAHOCTH, KOTOPBIE MOTYT BOSHMKHYTh NP PEIICHHUH 3afa4yd, BHOCHTH KOPPEKTH -
BBl B NIEATENPHOCTE Ha OCHOBE HOBBIX OOCTOATENBCTB, NAHHBIX, HAWJEHHBIX OMIMOOK, BBISBIEHHBIX
TPYOHOCTEM;

OLIEHUBATh COOTBETCTBHE PE3yJIbTAaTa LENU U YCIOBHIM, OOBSICHIT IIPUYHHBI JOCTHXKESHUS HUJIU
HENOCTHACHHS Pe3yJIbTaTOB ACATENIBHOCTH, HAXOAUTh OMHUOKY, JaBaTh OLEHKY MPHOOPETEHHOMY OIbI-

Ty.

€) YMEHHSI COBMECTHOH I TEILHOCTH

MIOHAMATh U KCTIOMB30BaTh NPEUMYIECTBA KOMAHIHON ¥ MHIMBHAYAIbHOM paboThl IpH pelle-
HUHM y4eOHBIX 3a/a4, IPUHAMATD €I COBMECTHON ICSTENbHOCTH, IJIAHHPOBATh OPraHM3AIHI0 COB-
MECTHOH padoTEI, pacIpe/IesiTh BU/BI padoT, TOTOBAPHBAThCS, OOCYKIATh MPOIECC H Pe3yIbTaT pado-
ThI, 00001aTh MHEHHS HECKOJIBKHX JIFOEH;

Y4acTBOBaTh B TPYMIOBLIX (GopMax paboTbl (00CYKaeHHUs, OOMEH MHEHHH, «MO3TOBBIE IITYp-
MBI H MHBIC), BBINOJIHSATH CBOKO YaCTh Pad0Thl X KOOPAMHHPOBATL CBOU NEHCTBUS C APYTMMH WICHAMH
KOMaH[Ibl, OLCHHBATL KA4ECTBO CBOCTO BK/IALA B OOLIMH IIPOMYKT MO KPUTEPHSAM, CHOPMYITHPOBAHHBIM
y4aCTHHKaMH B3aUMOACHCTBHS.

IIpeMETHBIE:

1) BllazieHre METONAMH JOKA3aTebCTB, AITOPUTMAMH PEIIEHUS 3214, YMEHHE bopMymHpoBaTh
ONpPeNENCHHUs, AKCHOMBI ¥ TEOPEMBI, IPUMEHATh UX, MPOBOJMTS NOKA3aTEIBHBIE PACCYKIECHUS B XOJe
pelleHus 3a1ad;

2) yMeHHe OepHpOBaTh MOHATHAMH: CTENEHb YHCIA, JTOTApU(M JHCHIA; YMEHHE BBITONHATE BbI-
HHCIIEHUE 3HAYCHUI U IIPE0OPa30BaHUA BBIDAKEHWH CO CTENEHSIMHU M JIOrapudMamu, peodpasoBaHus
JApOOHO-PAIMOHATBHBIX BBIPAKEHHUH;

3) yMeHHe OnepupoBaTh MOHATHAMHU: PALMOHAIbHBIE, HPPAMOHATBHbIE, [IOKA3aTENbHbIE, CTe-
TeHHBIE, JIOTapU(QMUYECKHE, TPHTOHOMETPHIECKHE YPABHEHUS U HEPABSHCTBA, HX CHCTEMBIL,

4) ymeuue ONepupoBaTh MOHATUAMH: (YHKIHS, HENPEpbIBHAs GyHKIMSA, TTPOU3BOHAS, [1EPBO-
o0pasHasi, ONpPe/eEHHbIH HHTETPANl; YMEHHE HAXONUTH NIPOM3BOJHBIE JITEMEHTAPHBIX (GYHKLHH, M-
OMB3YS CIIPABOYHRIE MATEPHAINBI, HCCIIENOBATh B MPOCTEHIINX CIy4yasX (pyHKIWH Ha MOHOTOHHOCTb,
HaXOJUTh HAHOOJIbIINE U HAUMEHBIIME 3HAYCHHS QYHKIMIA; CTPOUTH TPaQHKH MHOTOUYICHOB C HCIIOMb-
30BaHHMEM alnnapara MaTeMaTH4YECKOTO aHaIM3a; IIPUMEHS 15 IIPOM3BOAHYIO IIPH PEIIEH UM 3a7ay Ha J(BH -
KEHHE; PEIaTh NPAKTUKO-OPUEH TMPOBAHHBIE 3a]a4l Ha HauOOJIbIIINE U HAUMEHBLIME 3HAYEHUS, HA Ha-
XO0XKIAEHHE Iy 11, CKOPOCTH U YCKOPEHHS;

5) yMeHHe ONIEepHPOBATh MOHATHAMH: PALMOHATBHAS (YHKIMS, TOKA3aTeNbHAs (ByHKINS, CTe-
neHHast QyHKuMs, norapumudeckas GyHKIMS, TPHIOHOMETPHYECKHE (BYHKIMH, 0OpaTHbIE QYHKIMK;
YMEHHUE CTPOHMTH IPaQUKK M3yueHHBIX (YHKIMH, HCIIONB30BaTh rpaduKy NPH U3yUeHHH MPOLECCOB U



3aBHCHMOCTEH, IPY pelIeHUH 3a1ad 13 JpyTux yueGHBIX TIPEIMETOB ¥ 3aJatd 13 peabHOM XU3HW; BBI-
paxaTh HOpMyIaMH 3aBHCHMOCTH MEKIY BEJTHIMHAMH,

6) yMeHHe pelaTh TeKCTOBbIC 331311 pasHBIX TUIOB (B TOM YHCJIC HA IPONEHTEL, IOJH U JacTH,
Ha JBIKEHUE, PAOOTY, CTOUMOCTD TOBAPOB H yCIIyT, HAJIOTH, 3a/a9d U3 o6nacTy yrpaBleHUs JTHIHBIMH
U ceMeHHEBIME (PHHAHCAMHU); COCTABMATE BHIPOKCHHUA, ypaBHEHHUs, HEPABEHCTBA U MX CHCTEMBI 110 yCIIo-
BUIO 3a/IAUH, UCCIIENOBATH IONYYEHHOS PEIICHHIE 1 OLIEHHBATh NIPABIONON00OHOCTh PE3YNBTATOB,;

7) yMeH#ue ONepupoBaTh NOHATHAMH. cpenHee apiupMETHISCKOE, MEana, pauOonbllee ¥ HaH-
MeHbIICe 3HAUEHUS, pasMax, JUCIepCHs, CTaHAapTHO® OTKJIOHEHHE YHCI0BOro Habopa; yMEHHE H3BJIC-
KaTh, AHTEPIIPSTUPOBATE pHGOpMALHIO, IPEJICTABICHHYIO B Tabmunax, Ha JarpaMmmax, rpadukax, oT-
PAKAIOLLYI0 CBOHCTBA PeallbHBIX IIPOLIECCOB U ABNCHUH; MPSACTABIATE wHPOPMALKIO C IOMOIIBIO Ta-
GITAIl M QMArPaMM; HCCIIENoBaTh CTATHCTHIECKHS JIAHHBIE, B TOM YHCIIE C MPUMEHCHUEM rpaduyecKux
METOJIOB M DJIEKTPOHHBIX CPEACTB,

8) ymeHHE ONepUpOBATh [MOHSTUAMH: CJIy4aifHbli OIBIT H cilydaiiHoe coObITHE, BEPOATHOCTD
CIy4aiHOro COOBITHSA; yMCHHE BBIYUCIIATH BEPOSTHOCTb C HCIOMB30BAHUEM rpaguUecKuX METONOB;
puMeHsTh (OpPMYJIbl CIIOKCHAS 1 YMHOZKEHHUS BEpOATHOCTEH, KOMOMHATOPHEIC (axTsl ¥ GOPMYJIBI IPH
peleHrd 3a1a4; OueHUBaTh BEPOSI'HOCTH peallbHbIX cOBBITHIT; 3HAKOMCTBO CO CIIy4aiHbIMU BEeTUYHHA-
MM, yMEHHE TPUBOJUTE IPUMEPEL IPOsIBJICHUS 3aKOHA BOBIIMX YHCEN B IPUPOAHBIX U 001eCTBEHHBIX
ABJICHUAX;

9) yMeHHEe OIEepHpOBaThH MOHATHUAMH: TOuYKa, PAMast, IIOCKOCTh, MPOCTPAHCTEO, JBYrpaHHBIH
yToJI, CKpemUBaomuecs MpAMBIC, napajuIeNibHOCTE | [IepHIEHANKYIAPHOCTD MPAMBIX 1 IIIOCKOCTEH,
YTOM MesIy MPAMBIMH, YOI MEKIY PAMOM U IIOCKOCTBIO, YTOJ MEKIY [UIOCKOCTSIMH, PACCTOAHAE OT
TOUKH 0O IUIOCKOCIH, PACCTOAHUE MEKILY TIPAMBIMHU, PACCTOAHUE MEKILY [IOCKOCTSIMH; YMEHHE HC-
[10TB30BATD NIPY PELIEHHMH 3a/ad U3yHCHHBIC (bakThI ¥ TEOPEMBI IIAHUMETPHUH, yMeHUe OLEHMBATh pas-
Mepbl 00BEKTOB OKPYIKAIOIEro Mupa,

10) yMeHHE OINEpPUpOBaTh MOHATHAMY. MHOTOIPAHHHUK, CEYEHNE MHOTOTPaHHAKA, Ky0, mapanie-
Jenuren, npusma, MupamMuia, durypa u MOBEPXHOCTD BPALICHIS, ATAHJIP, KOHYC, LIap, cdepa, ceue-
Husl (Urypsl BpALCHUA, [IIOCKOCTD, kacaromasics cdepbl, LATMHAPA, KOHyca, NJIOIIAab TOBEPXHOCTH
IUpaMuJpl, TPU3MBL, KOHYCa, [TMEIpA, TUIOMAnb cheppl, 0GBeM Kyba, PSIMOYTOJIPHOTO Iapajliese-
[Uea, MUPaMH/Ibl, PU3MBI, LATMHIPA, KOHyca, 1apa; YMEHHC w306pakaTh MHOTOrPAHHUKH M T10-
BEpXHOCTH BPAILECHHUSA, UX CECHCHUA OT PyKH, C IOMOLIBIO HEPTEHKHBIX MHCTPYMEHTOB H 3JIEKTPOHHBIX
CpelCcTB; YMEHHME paclo3HaBath CHMMETPUIO B IPOCTPAHCTBE; YMEHMC pacro3HaBarh IPaBHJIBHbIC
MHOTI'OTPaHHHUKH;

11) yMenue OTepUpOBATh NOHATHAMIL. JIBUKEHME B MPOCTPAHCTBE, nonooHble GUIypHl B IIPO-
CTPAHCTRE; UCIONB30BATH OTHOILIEHUE MUIOIIALCH MoBepXHOCTEH 1 00BEMOB mono0HBIX GuUryp npu pe-
HIEHMH 3a1aY; '

12) yMeHue BBIYUCIATE FeOMETPUUECKHE BENUIUHDI (nnuHa, yroi, nyomane, o0neM, IuIomanb
[OBEPXHOCTH), HCTIOMB3Y 1 U3YHEHHDIC GopMy bl X METOMIBL

13) yMeHME ONEPHPOBATH [OHSTHAMHU: IIPIMOYTOJbHAsA CUCTEMA KOOPJIMHAT, KOOPJMHATBI TO-
KU, BEKTOP, KOOPIMHATHI BEKTOPA, CKAJIPHOE TIPOM3BENCHHUE, Yol MEKIY BEKTOpaMH, CyMMa BEKTO-
pOB, IIPOM3BENECHHUE BeK1Opa Ha YUCII0; HAXOMWTH C MOMOLIBIO A3YUCHHBIX ¢opMyJ KOOPAHHATH! CEPE-
JUAHBI OTPE3Ka, PACCTOSHIE MEKILY JIBYMA TOUKAMHU;

14) ymeHue BHIOMPATH [IOAXOISAIIMI M3y deHHbI MCTOA [UIA peleH s 3a/iaus, Pacio3HaBarh Mma-
remaruueckye (GaKThl ¥ MaTeMaTHICeCKUe MOJIE/H B IPUPOHBIX B OOIMECTBEHHBIX SIBJIEHUSX, B HCKYC-
CTBE, YMEHHE NIPHBOJUTE NPHMEPDI MaTeMaTHIeCKUX OTKPBITHH poccuiickoil H MHpPOBO} MaTeMaTh4e-
CKOH HayKH.

O6ure KOMIETSHLMH:

OK 01. Beibuparh crocodbl pemenus sanad npodecCHOHANBHOM AEATENBHOCTH IPUMEHUTENBHO K pa3-
JAMYHBIM KOHTEKCTaM;

OK 02. Mcrnonb30BaTh COBPEMEHHBIC CPE/ICTBA [IOKCKA, aHaJli3a ¥ HHTepIpeTalii uHpopMaluy 1 HH-
(popMalMOHHBIE TeXHOJIOTHY JUTs BBIIOJHEHU 3a]1ad 1podeccHOHATBHOM NeATebHOCTH;

OK 04. Db deKTUBHO B3aMMOJIEHCTBOBATD 1 padOTaTh B KOJUICKIUBE 1 KOMaHIE;



2. CTpykTypa ¥ cofepxkanue yuedHoro mpeamera

2.1. OOpeM y4yeOHOro mpeaMeTa U BHABI yueOHOM padoThl

Bun yueGHo#t paboThl O0bwemM B yacax
Obwem 00pazoBaTENpHOM IPOrpaMMBI YUeOHOr0 IpeaMeTa 290
OOpeM padoThI CTYICHTOB BO B3dUMOJICHCTBUH C IIPEIOAaBaTENIEM 252
B TOM 4HCJIE:
TESOPETHYECKOE 00yUEHUE 172
80

NMPAKTHYECKUE 3aHATHUA

J1ad0PaTOpHbIE 3aHS U -

KOHTPOIIbHBIE PabOTEI

Kypcosoii mpoekr (padoTa)

34
camMocCTosATENbHAst paboTa

2(2
[TpomesxyTOuHas arTecTauus B Gopme sK3aMeHa 2)




2.2 TeMaTHYECKUH TJIAH M CONEPXHKAHUC yueOHOro npeaMera

Haumenosauue pasnenoB u | Conepwanue yueGHoro matepuana u GopMbl OpraHu3aliu nesteiapHocTH cTy- | OOBE Kons!
TeM OEHTOB MB KOMIIe-
qacax TSHIHHU
bop-
MHpPOBa-
HHUKO KO-
TOPBIX
crocob-
CTBYET
3JIEMCHT
oporpaM-
MBI
1 2 3 4
Pasnen 1 «Hucna u BEIYUCTICHUD)
Tema 1.1. Conepsanue y4eOHOro Marepuaa 2 OK 01,
«AnreGpanyeckue Bbl- | 1. HaTypanbHBIC M LEJBIE THCTA. ParrosaipHble U HPPALIHO- OK 02,
PaKESHUS» HaIbHbIE YMCIA. OK 04
B TOM 4uCJIe MPAKTAYSCKHX 3aHITHH 2
1 Ilpakruueckoe 3ansiue «[IeiCTBUTEIBHbIC THCIA. Apudpmern-
yecKpe Ollepaliy ¢ ASHCTBUTEIbHBIMA YHCIAMU. »
CamocTosiTenbHas padoTa CTyICHTOB
[Ipumenenue ApoOeH U MPOUESHTOB AL PEIICH I MPUKJIAJHBIX 33- | 2
i@y U3 PasITHUHbIX OTpaciel sHaH!H U peabHOM JKU3HHU.
[Ipu6ITHKEHHBIE BBIMUCICHUS, IPABHIIA OKPYTICHHA, IPUKHIKA | 2
OlIEHKA Pe3yJIbTaTa BhIMHCIICHHH.
Tema 1.2. ConeprxaHue y4edHOro MaTepraa .
«KopeHb n-o# CTSNEHH, 1. ApubmMeTHIECKHH KOPEHP HATypaJbHOM CTCTICHH. 2
CTeTleHb, JIorapugm» 2.CTerneHp ¢ paLMOHAIbHBIM IIOKA3aTCIIEM. 2
3.Jlorapu¢m urcia. JlecsTHHbIE U HATYPIbHBIC norapuMal. 2
4.CpoiicTna JlorapumMoB. 2
B TOM 4HCIie TPAKTHYECKHX 3aHATHH
] IIpaxTryeckoe 3auaTie « CBOHCTBA KOPHA. 2
2 IlpaxTuueckoe 3ausTHe « [IeHCTBUS C apu(pMETHUECKUMH KOD- 2
HSIMU HATypaJIbHON CTEIIEHM.
3.ITpaKTU4ECKOE 3aHATUC «CBOJCTBA CTENEHMN. 2
4 JlpakTuueckoe 3ausTue «IIpeodpasoBanue BBLIP@XXEHUH, COCP-
JKALMX CTEIIEHH C PallMOHATBHBIM IIOKA3aTeJIEMD. 2
5.TIpaKTHYECKOE 3aHATHE «ITpeodpasoBaHue BRIPAKEHUH, COACP-
KAILMX JIOTapAYMbBD». 2
2

CamocTosiTeNTbHas pa0oTa CTYAEHTOB

Vcmop30BaHue MOAXOAALIEH (OPMBI 3aIACH JEHCTBUTCIBHBIX
ypceN IS PelIeHUs MPAKTHUSCKHX 3384 M PE/ICTaBIeHIs AaH-
HBIX.




Tema 1.5.

Conep:xanue yueOHOro Marepuania

«OcHoBbl TpuroHoMeT- | 1. Pannannas Mepa yria. [JoBopoT To4ku BOKPYT Hagajia KOODIH- 2
PUI» HarT.
2. TpuroHOMeTpHYecKas OKPY/KHOCTB, OIPEIENIeHHE TPHIOHOMET- 2
prYeCKUX QyHKIMH YHCIOBOTO apryMeHTa.
3.CuHyc, KOCHHYC M TaHT€HC YHCIIOBOrO apryMenTa. Tpuroso- 2
METPHUUECKUE TOXKIECTRA.
4.OCHOBHEIE TPUTOHOMETPUYECKHE (OPMYJIBL. 2
DOpMYJIBI CITOKEHHSI.
5.CHHycC, KOCHHYC, TAHT€HC JBOWHOrO yIJia. 2
DopMy Bl TOJIOBUHHOTO yTJIA.
6.QopMyIBI IPUBEACHHUSL. 2
B ToM 4ncnie mpaKTHYECKHX 3aHATHI
1.IIpaktuyeckoe 3ausaTue «[IpeobpazoBanue TPUroHOMETpUYE-
CKHX BBIPaXKCHUMW». 2
2. INpaktuyeckoe 3ansaTue «IIpeobpazoBaHust CyMMEI TPUTOHO- 5
METPUYECKUX (hYHKIMH B MPOU3BENCHHE U IPOU3BENEHHS B CyM-
My».
Paznen 2 «Anrebpa»
Tema 2.1. 1. ToxnecTBa ¥ TOXKISCTBEHHBIE MIPEOOPa30OBAHHUS. 2
«YpaBHEHHU U Hepa- PaBHOCHIBHOCTE YpaBHEHHU U HEPABEHCTB.
BEHCTBa» 2. CHCTeMBI ¥ COBOKYITHOCTH PALlHOHATLHBIX YPABHEHHH U HEpa- 2
BEHCTB.
3.Iloxa3arenbHble ypaBHEHHSI. 2
4.IloxazaTenbHbIE HEPABSHCTBA. 2
5.JIorapugmuueckue ypaBHeHUS. 2
6.Jlorapudmuyeckre HepaBeHCTBA. 2
7. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO apryMeHTa. 2
8.PenicHue TPUrOHOMETPHYECKHUX ypaBHEHUH. 2
9. IlpuMeps! TPUTOHOMETPUUECKHUX HEPABEHCTB. 2
B ToM yHcie npakTHYSCKUX 3aHATHI
1.IIpakTryeckoe 3aHsATHE «Pelnenne Hensx 1 ApoOHO-paruo- 2
HaJIBHBIX YPaBHESHUI.
2.Ilpaktuueckoe 3aHaTHE «MeTO UHTEPBAIIOBY. 2
3.IIpaxkTHueckoe 3aHATHE «PelieHue HebIx U qJpoOHO-palyo-
HAJIBHBIX HEPABEHCTBY. 2
4 IlpakTyeckoe 3aHATHE «Perenne HppaliOHANBHBIX YPaBHE-
HUiD». 2
5.IIpaxkTuyeckoe 3aHaTHE «PeleHrne uppaloHaIbHBIX Hepa- 2
BEHCTB.
6.IIpakTHueckoe 3aHaTHE «Pelnenne ppanoHAIBHEIX YpaBHE- 2
HUH ¥ HEPABEHCTBY.
7.11paxktuueckoe 3aHaTHE «PeleHne moKa3aTenbHbIX ypaBHEHUIH 2
U HEPABEHCTBY.
8.IIpaxTuueckoe 3anatue «Pemenue TorapupMHUIECKHX ypaBHe- 2
HUI U HEPABEHCTBY.
9.Ilpaxtuueckoe 3aHsTHE « CHCTEMBI IMHEHHBIX YPABHEHHUI). ;

10.ITpax rugeckoe 3ans1ue « PelieHue TpUroHOMeTpHYECKHUX
YPaBHEHUI».

OK 01,
OK 02,
OK 04

OK 01,
OK 02,
OK 04




Tema 2.2.
«DyHKLUH U TpaQuKm»

Paspmen 3 «I eoMeTpUs»

11.JIpakTHuecKOe 3aHATHE «CrcTeMBbl JIMHEHHBIX ypaBHEHUH.»
12.JIpakTH4ecKoe 3aHATHE «PereHre TPUrOHOMETPUICCKAX
ypaBHEHNHA ¥ HEPABCHCTEY
CamocTosTenbHas padoTa CTy ICHTOB
YpaBHeHHE, KOPEHb ypaBHEHHUA. HepaBeHCTBO, PSIIEHUE HEpa-
BEHCTBA.

~

3 pa3TMUHEIX 00NacTe! Hay kil 1 peasibHOM XKH3HU.

| cxux 3amay ¥ 3aJa4 U3 pasIutiHbX o6nacTeil HayKu U peabHOH
JKH3HU.
Conepixatue yueOHOro MaTepuaia

M MHOJKECTBO 3HAUYCHUH QYHKIUHU. I'paduk GyHKIUH. B3auMHO
obpatHbie (yHKUHAH.

2. OyHKus, €€ CBOACTBA. UsTHbIE ¥ HEUSTHBIE, IEPHOJMHCCKHUS,
MOHOTOHHBIC QYHKIHMH.

MeHbLIee 3HAUeHUE PYHKIMH Ha IPOMEKYTHE.

4 CrenenHas QyHKLKA ¢ HATYPAJIbHBIM H 1[eJIBIM MOKa3aTeIIEM.
Eé cpoiicTBa ¥ rpaduk.

5.CpoiicTBa ¥ rpadyK KOpH: N-O¥ CTENEHH.

6.TTokaszaTenpHas QyHKIUA, cBOMCTBA ¥ FpadUKH.

7. Jlorapupmuyeckast yHKIHMH, CBOHCTBA H rpauKH.

8. TpUrOHOMETPHUCCKHIE (Y HKIHH.

cTBa U rpaduKu.

10. TpUroHOMETPHICCKHE gyuxuun y=tg x H y=ctg X, HX CBOH-

CTBa U IpauKH.
B ToM 4Hciie TPAaKTUYECKUX 3aHATUH

1 .JIpakTHuecKoe 3aHATHE «Vicrionp3oBanue rpahKoB QyHKIMHA
JUIsE peLUEHUS ypaBHEHWH U JINHEHHBIX CUCTEMD.
2 JIpak1uyecKoe 3aHATHE «Mcronb3oBanue rpaQukoB byHKIUA
JUIsl pELIEHUs ypaBHEHUH U JIMHEHHBIX CHCTEM.
3. TIpaKkTU4eCKOe 3aHATHE «Vicnonp3opanue rpaduKos pyHKIMHA
JUIsl pEIeHUs ypaBHEHNH U IMHEHHBIX CHCTEMD.
4. TIpaKTHueCcKOe 3aHATHE «Vlcnonp30Banue rpapuKoB GyHKIMA

KaroT NIPY pelIeHNH 3a/iad U3 JpyTUX yueOHBIX TPEIMETOB U pe-
AJIbHOM XKU3HHU.»

HpHMeHeHI/Ie CUCTEM K pemeﬂmo MaTeMaTH4eCKUX 3a7a4 4 3a1ad

[IpuMeneHue ypaBHeHHH 1 HEPABEHCTB K peIIeH IO MaTeMaTuie- 2

1. OyHKIMS, crioco0n! 3agadus QyHKIMA. O65acTh ONpPEeAC/ICHUS 2

3. MakcuMyMbl B MHUHHAMYMBbI GyHKUAH. Haubonpluice U Hau- | 2

9. TpuroHOMETPUICCKUE dynkuuy y=sin X 1 y=COS X, UX CBOH-

1a)s:! ACCJIEI0OBAH U HpOIJ,eCCOB H SaBMCI/IMOCTCﬁ, KOTOPEBIC BO3HHU-

N

[NSJN NI ST\

[\

CaMmocTosTenbHas paboTa CTy ICHTOB

Wcnonp3oBanue rpadhuxoB DyHKLHH Ui HCCIIEAOBARMS TIpOLEC-
COB ¥ 3aBHCHMOCTEH, KOTOPbIC BOSHAKAIOT TPH pelleHnH 3a]a4
13 Apyrux y4eOHBIX NPEAMETOB 1 peaslbHON YU3HU.




Tema 3.1.
«IIpsiMBIE M ITOCKOCTH
B IIPOCTPAHCTBE»

Copnepxanue yueOHOro Matepuaia

1. OCHOBHBIE IOHATHS CTEPEOMETPUH. T04Ka, psMasi, IIoc-
KOCTb, IPOCTPaHCTBO. [IoHATHE 00 aKCHOMAaTHYECKOM IOCTPOE-
HWH CTEPEOMETPUM: AKCHOMBI CIEPEOMETPUH H CIEACTBUS U3
HUX.

2.B3aumMHoOeE pacnonosKeHUe NpsIMBIX B IPOCTPAHCTBE: Mepece-
KAIOLUECS, IapAJUIEIBHBIE U CKPEIIMBAIOIIUECS IIPSIMBIE.
3.ITapannenbHOCTh NPSAMBIX U IJIOCKOCTEH B MPOCTpaHCTBE: Na-
paJlIeNIbHBIE TIPAMBIE B IIPOCTPAHCTBE, TAaPAJUIENBHOCTh TPEX Mps-
MBIX, IapaUIeJbHOCTh NPSIMOMN U MJIOCKOCTH.

4.]Tapa/ieTpHOCTD IUIOCKOCTEH) : TapaslyieIbHble ITOCKOCTH, CBOMH-
CTBA I1apaJUIENbHBIX IJIOCKOCTEH.

5.IapamnensHoe NpoeKIMpOBAHUE U €ro cBOMcTBA. M300pakedue
IIPOCIPAHCTBEHHBIX (QUTYD.

6.YTJIBI C COHAPARIEHHBIMU CTOPOHAMMU, YTOI MEKIAY NPSIMBIMU
B IPOCTPAHCTBE.

7.1lepneH UKy ISpHOCTD NPSAMON U IUIOCKOCTH: NIEPIEHAUKYISAP-
HBIE IIPSIMBIE B IIPOCTPAHCTBE, NIPSIMBIE NIapajuIeIbHbIE U IIepIeH-
JUKYJIIPHBIE K IJIOCKOCTH, MPU3HAK NIEPIEHIUKYIIPHOCTH Tpsi-
MO H IUIOCKOCTH.

8.IlepneH UKy ISPHOCTH IPIMOH U IIIOCKOCTH, TEOpEMa O Mpsi-
MO NEPIEHAUKYISPHOMN IUIOCKOCTH.

9.IlepnenaMKyIIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO ILIOC-
KOCTH, PACCTOSIHHE OT NPAMON J0 IJIOCKOCTH, IIPOEKIUS (DUTYPEI
Ha IJIOCKOCTb.

10.Yri1sl B IPOCTpaHCTBE: YIOJI MEXAY IPIMOU U IJIOCKOCTBIO,
JBYTPAHHBIN yroJl, JUHEHHBINA YTOJ ABYTPAHHOTIO yIJIa.
11.IleprnieH UKy IIpHOCTD IIIOCKOCTEH: MPU3HAK NEPIECHIUKYISIP-
HOCTH JBYX MJIOCKOCTEH.

B Tom uncie npakTuyecKux 3aHATHH

1. IIpakTudeckoe 3anstiue « Teopema o TpEX MEepHeHAUKY IIPaxy.

Tema 3.2.
«BekTopb! 1 KOOpIKHA-
TBI B IPOCTPAHCTBE»

Copnepxanue yueOHOro Matepuaina

1. BexTop Ha MIOCKOCTH U B mpocTpaHcTBe. CIOKSHHUE U BRIYHTA-
HUE BEKTOPOB. YMHOKEHUE BEKTOpa Ha YUCIIO.

2.Pa3noxenue BexTopa 110 TpEM HEKOMIIJIaHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena.

3.IlpsamoyronpHas cucteMa KOOpAUHAT B MpocTpaHcTBe. Koopau-
HaThl BEKTOPA.

B ToM 4ncie nmpakTU4YeCKUX 3aHATHH

1. [IpakTuueckoe 3ansaTue «Perienue 3agay, CBI3aHHBIX C IPHU-
MEHEHHEM IPaBUJII JEHCTBUA C BEKTOPAMUY.

2. IlpakTnyeckoe 3anarue «lIpocreitne 3agauu B KOOpAUHa-
Tax».

3.IlpakTrnyeckoe 3aHiaTHE « YTOI MEXTY BekTOpamu. CKaspHOe
MIPOU3BENEHHE BEKTOPOB. BEIYUCIIEHUE YyITIOB MEXAY NPIMBIMU U
MJIOCKOCTSIMH. )

CamocrosTensHas paboTa CTyIeHTOB
KoopanHaTHO-BEKTOPHBIN METOJT IIPU PELIEHHH TEOMETPUIECKIX
3aJ1a4.

OK 01,
OK 02,
OK 04




Tema 3.3.
«MHOTOTPaHHUKM

Coneprkanue y4eOHOro Marepuana

1 TIOHSTME MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOIDaHHH~
Ka, BBIIYIUIBIE U HEBBILYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKaA
MHOTOTPaHHUKA.

2. ousTtue npusMbl. [Ipu3Ma: n-yrojbHas npu3Ma, rpaHl ¥ OCHO-
BaHUs IPU3MBI, IPAMasi ¥ HAaKJIOHHAs PU3MBL, OOKOBAs U MOJTHAS
IIOBEPXHOCTH IIPU3MBI.

3. Ipusma. IpaBunbHas npusma. [1oBepxHOCTE. DJIEMEHTHI
NPU3MBI.

4 Tlapannenenumen, IpAMOYyTOJbHbIH Napajeennne]l 1 ero
cpoiicraa. KyO.

5.CeuyeHus IpU3MBIL.

6.[lupamu/a: n-yronbHas NUpamMua, TpaHd U OCHOBAHHE ITHpa-
MM /IBI, OOKOBas U IIOJTHAS TOBEPXHOCTH NHUPAMUJIBI, IPABUIIbHASL U
yceuéHHas TUPaMUIa. TEOpeMa O ILIOMAnH yCESYEHHOM IMMpaMH-
JBL.

7. CeueHusl MUPAMUIBI.

8.IIpaBuiibHBIE MHOTOTPAHHWKH: ITOHATHE NIPABHIBHOTO MHOTO-
rpaHHHMKA, IPABHIIbHAA IPU3Ma 1 IPABUJIbHAS THPaMUAA, Ipa-
BUJIbHASL TPEYTOJTBHAS IMPAMKJIa ¥ IPABUIBHEIA TETPAdAP, KyO.
9.ITpescTaBieH e O IPABMIIBHBIX MHOTOTPaHHHMKAX: OKTa3/Ip, 10~
JIEKad P U UKOCAdAP

10.CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOY-
KH, TIPAMO}A, [IIOCKOCTH. DJIEMEHTbI CHMMETPHU B TMpaMHTIaX,
napasuIeNeunesax, IPaBUIbHbIX MHOTOrPaHHAKAX.

B ToM uucie IPpaKTHYCCKUX 3aHATHHR

1.ITpakrudeckoe 3aHATHE « BEIYUCICHUE JIEMCHTOB MHOTOTpaH-
HHUKOB: p&Opa, AMaroHaiy, yrisl. Iliomans OOKOBOH IIOBEPXHO-
CTH U TIOJTHOH NMOBEPXHOCTH NPAMOH IPU3MBL, IIJIOIIAAL OCHOBA-
Huit, TeopemMa 0 GOKOBOH MOBEPXHOCTH MPSMOH MPU3MBD).

2 TTpakTrdeckoe 3aHATHE « DJIEMEHTHI TMPAMHBL. Brruucnenue
3/IeMEHTOB MHOTOIPAaHHUKOB: p&dpa, THaronaiu, yribn.
3.IIpocTeiiye NpOCTPAHCTBEHHEIC «IIpocretinne npo-
CTpaHCTBeHHbIE (UTYpPBI Ha INIOCKOCTH: TETPASP, KyO, mapajijie-
JIeNUIIe ], IOCTPOEHHE ceueHui. BEIYUCIEHUE 2IEMEHTOB MHOTO-
IpaHHUKOB: p€0pa, MaroHalu, yriabn.

CamocTosTenbHas padoTa CTyICHTOB
DieMEeHTBI CHMMETPUH B IUpaMHU/IaX, apajulelienunenax, npa-
BIJIbHBIX MHOTOTPaHHUKAX.

OK 01,
OK 02,
OK 04




Tema 3.4
«Tena BpatieHus»

Conepzkanue yueOHOro MaTepuana

1. Llunuuap: ocHOBaHUs M OOKOBask HOBEPXHOCTD, 00pasyromas 1
OCb, MyI0LIaAb OOKOBOH M MONHOH MOBEPXHOCTH. L{uauHapuye-
CKasi IOBEPXHOCTh, 00pa3yoLUHe HMIMHAPHUECKOM TOBEPXHOCTH,
OCh IUJIMHAPHYECKOH MoBepXHOCTH. CeueHus nunuuapa (mapai-
JIENIHO U NIEPIEHAMKYJISIPHO OCH.)

2.Konyc: ocHOBaHHE U BEpLIHHA, 00pasyrowas U 0Ch, IUIOMAIb
OOKOBOM M NONHOM MOBepXHOCTH. KOoHHYecKas IOBEPXHOCTE, 00-
pasyrolue KOHMYECKOH MOBEPXHOCTH, OCh M BEPIITMHA KOHHYE-
ckoi moBepxHocTH. CeueHus KoHyca (apaie/ibHOE OCHOBAHHUIO
Y IIPOXOJALIEE Yepe3 BEPUINHY ).

3.Yced€HHEIit KOHYC: 00Pa3yIoIKe U BLICOTA, OCHOBAHUS ¥ GOKO-
Basl IIOBEPXHOCTb.

4.Cdepa 1 mwap: HeHTp, paguyc, AMaMeTp, IIOMAb OBEPXHOCTH
ceprl. BaaumHoe pacnonoxeHue chephbl ¥ IUIOCKOCTH, KacaTellb-
Hasl IITOCKOCTD K cdepe, miomans chepsl. CeueHus mapa.
5.ITonsaTre 06 06béMe. OCHOBHBIE CBOMCTBA OOBEMOB Tell.
ITonoGuele Tena B mpocTpancTBe. COOTHOIIEHHA MKy ILIOIIA-
JSIMH [TOBEPXHOCTEH, 00BEMaMu MO JOOHEIX TEJI.

6.Teopema 06 00bEMeE IPAMOYTONBLHOrO Napaeenuena 1
CJIEICTBUSA U3 HEE.

7.06bEM npusMbl. OOBEM NUITHHAIpA.

8.00béM nupamunsl. OOBEM KOHyCA.

9.061éMm mapa u mwiommans chepsl.

NN N

B TtoMm uuncne IIPAaKTHYCCKHUX 3aHATUH

1.IIpaxTuueckoe 3anaTue «M300paxkenne Ten BpaleHus Ha IIIOC-
KOCTH. PasBEépTKa NMIHMHApA U KOHYCay.

2.IlpakTyeckoe 3ansaTHe « KoMOHHAIMHK TeN BpalleHHus 1 MHOTO-
TpaHHUKOB. MHOrOrpaHHHUK, OIHCAHHEIN OKOJI0 cheprl, chepa,
BITHCAHHAs B MHOT'OTPAHHUK, HJIH TEJO BPAILEHHSIY.
3.IIpaxruyeckoe 3anarue «1TogoGusle Tena B mpoctpancTse. Co-
OTHOIICHUS MEKAY IUIOMAASIMU [TIOBEPXHOCTEH, 0OBEMaMH
IIONOOHBIX TEJI.»

Paspmen 4 «AnreSpa 1 Hayana MaTeMaTHYECKOrO aHATH3a»

OK 01,
OK 02,
OK 04




Tema 4.1 Hauana mate-
MAaTH4IEeCKOTO aHallu3a.

Cozepxanue y4eOHOro Marepuaia

1. Tloce0BaTEIbHOCTH, CIIOCOOb! 3a{aHHA MOC/Ie10BaTENLHO
cteil. MOHOTOHHBIE OCEI0BATENNBHOCTH.

2.ApudMeTHuecKas 1 IeOMETPHUECKas MPOrpecc. beckoHe4yHO
yOBIBAIOII A TEOMETPUUECKAs IPOrPeCcCusl. Cymma OECKOHEUHO
yGpIBarOLIEN rEOMETPHUECKON MIPOTPECCHH.

3. [IpousBoanas QyHKIMH. DopMyJIbl HAXOKACHUSA TIPOU3BOA-
HOM CyMMbl, IPOM3BE/ICHHSA U YaCTHOIO GbYHKIMH.

4. TIpon3BOAHBIC NEMEHTAPHBIX byHKIMUH.

5. eOMETPUUCCKH M CMBICIT IIPOM3BOAHOM.

6.OU3MUECKUil CMBICI IPOU3BOIHOM.

7 IlpuMeHeHue MPOM3BONHON K MCCIEOBAHUIO yHKIHMH Ha MO-
HOTOHHOCTb

8. ITpuMeHeHNe IIPOU3BOIHON K UCCIICNOBAHMIO (yHKLMHA HA 9KC-
TPEMYMBI.

9.ITeppoodpasHas. [IpaBuna BEIMHCIICHUA nepBoOOPa3HOM.
10.Ta6nuua IepBoodpasHBIX.

11.Muterpai.

12.®opmyna HetoTona—Jlei0HuIA.

13.VHTerpal, ero reOMETPUYECKHH CMBICIL.

14 . MuTerpa, ero reoMeTpUdecKui CMBICI.

15./uTerpan, ero Gu3M4ecKui CMbICIL.

N NN

[\
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B ToM uucie npakru4eCKux 3aHATUHN

1 TIpakTuueckoe 3anaTue « HaxoxaeHu IIPOM3BOJHON CYyMMBI,
IpOU3BEEH!s U YaCTHOTO GyHKIMHA.».

2 ITpaxTH4eCcKOoe 3aHATHE «IIpumeHeHue IPOM3BOIHOM K HCCTIE-
[OBaHMIO (QYHKIMH Ha MOHOTOHHOCTE U 9KCTPEMYMBD).
3.TIpakTHUECKOE 3aHATHE «HaxoxaeHyue HanOoIbIIEero 1 Hau-
MeHbIIEro 3HaueH!sT QyHKUIUK Ha OTPE3Ke).

4 JlpaxTuueckoe 3anstue « HTerpa. BprunciieH|Me HHTETpasiay.
5.Ilpaxra4yecKoe 3aHATHE «Bpraycrenye naTerpaga mno gopmyne
Herotona—Jleitdnuua.»

[\SI\S)

CamocTosTeNnbHas padoTa CTy ICHTOB

VICHOb30BAHME IPOrPECCUH AT PELICHHUS PEATbHBIX 3a/1ad IIpH-
KTaqHoro xapakrepa. GopMya clI0KHbIX MPOLEHTOB.
HenpepbIBHBIE QYHKLAY.

[IpHMeHeH e IPOU3BOIHOM I HAXOKACHHA HaMJIy4LIero peme-
HUS B IPUKITATHBIX 3a[a4ax, Al ONPENENICHI CKOPOCTH IpoLec-
ca, 3aaHHOr0 HOopMyIJIOH UIIA rpauKOM.

Pasnen 5 «MHOZKECTBA U JIOTHKa»

Tema 5.1.
«MHOECTBa H JIOTUKa»

Copep:xanue y4eOHOro MaTepuaila

1. MHOKECTBO, Ollepallui HaJl MHOXECTBAMH. JlnarpamMMsl D#e-
pa—Benna

7.OmpeneneHue, TEopeEMa, CIIEJICTBUE, JI0KA3aTeIbCTBO.

[\9]

1.CamocTosTenbHas paboTa CTYAEHTOB

[IpuMeHeHHe TEOPETHKO-MHOXKECTBECHHOTO anmapara Juls omuca-
HUsl pealbHBIX [IPOIECCOB 1 ABIEHHH, TIPH PELCHAH 3aa4 U3
JPYTHX y4eOHbIX IPEIMETOB.

Pazzmen 6 BeposiTHOCTh Y CTATUCTUKA.

OK 01,
OK 02,
OK 04




Tema 6.1.
«Cnyyalinple COOBITHS
U BEPOSTHOCTH

Conepxanue yueGHOro MaTepuana

1. KombuHaTopHOE npaBniio yMHOXeHusL. [lepecTaHOBKY U (hak-
Topuait. Hucmo couetaHui.

2.CryuaiiHble 5KCIIEPUMEHTSI (OIBITHI) M CIyYaiiHble COOBITHS.
DJieMeHTapHble COOBITHSA (MCXO/bI). BEpPOSTHOCTE CIIy4aifHoro co-
OBITHS. BIM30CTh YaCTOTBI M BEPOATHOCTH cOBBITHIL. CiryyaiiHble
OIIBITBI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU. Be-
POATHOCTH COOBITHIL B ONBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAp-
HBIMU COOBITHSIMH.

3.0nepauunu Hax COOBITUSIME: [IEpeCeUeH e, 06bEIUHEHHE, po-
TUBOIIOJIOKHBIE COOBITHS. JlnarpamMmer Ditepa. DopMyira cloxe-
HUS BEPOATHOCTEH. Y COBHAS BEPOATHOCT. Y MHOKEHHE BEPOSIT-
HoCTeH. [lepeBo ciyualiHoro skcnepumenTa. MopMyJIa MOTHOMH

| BEpOATHOCTH. HezaBucumble coOBITHS.

B ToM 4ucIe IpakTHYeCKHX 3aHATHIH

1.IlpakTnueckoe 3austue « Tpeyronasuuk [lackas. ®opmyna Ou-
HoMma HeroToHay.

CamocTosTe bHas paboTa CTyIEHTOB

IpencTapienne naHHBIX ¢ IOMOMIBIO TabIHI M AuarpamM. Cpes-
Hee apu(METUYECKOE, MEAMAHA, HaHOOIbIISE 1 HAaMEHBIIIEE 3HA-
YCHHs, pasMax, IUCIEPCUS U CTaHAAPTHOE OTKJIOHEHUE YHCITO-
BBIX HaOOpPOB.

CiryuaiiHple OTBITBI ¢ PABHOBO3MOKHBIMHE 3J1EMEHTapHBIMU COBbI-
TUSMH. BeposTHOCTH COOBITHIT B OMBITAX ¢ PABHOBO3MOXKHBIMH
3JIEMCHTAPHBIMU COOBITUSIMU. J[€PEBO CIy4aifHOro IKCIIepUMEH-
Ta.

Tema 6.2.

«CryqaiiHble BeJIMYHHEI
Y 3aKCH OOJIBIIMX YH-
cemy.

Conepixanne yuebHOro MaTepHana

1. BunapHblit cyyaitHbLi ONBIT (MCIIBITAHKE), YCIIEX U Heynaya.
HesaBucumele ucnbitanust. Cepust He3aBUCUMBIX HCIIBITAHUH 10
nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIBITAHMI BepHymn
2.Yucr0BEIE XapaKTEPUCTHKY CTyYaifHBIX BEIMYKH: MATEMaTHYe-
CKO€ O’KMJaHUE, TUCIIEPCUS U CTaHIAPTHOE OTKJIOHEHHE. Mate-
MaTHYECKOC OKUAaHUuE OUHAPHON Cy4yaiHOM BeTMYnuHBL. Marte-
MaTHU4ECKOE O)KUJITAaHHE CYyMMBI CITy4YalHbIX BEJIMUMH. MaTeMaTu-
YECKOE OXKHMIAHUE U AUCIIEPCUS TEOMETPUIECKOTO U OMHOMHUAb-
HOTO pacnpeneneHui.

3.3aKoH 6OJTBUIMX YHCET H €r0 POTb B HAYKe, IPHPOAE U 00IIe-
cTBE. BRIGOPOYHBI METOM HCCIIEOBAHMIA.

CamocrosTenbHas paboTa CTyJeHTOB

Cry4alinas BenuyuHa. Pacnipesenenue BeposiiHOCTEA. Huarpam-
Ma pacnpenenesns. [Ipumepsl pacnpeseneduit, B TOM YuCIe, reo-
METPUYESCKOE H OUHOMUAIBHOE.

IIprMepe! MPHIMEHEHHS MATEMATHYIECKOTO OKHUNAHUS, B TOM YHC-
JIe B 3a[1a4ax U3 TIOBCETHEBHOM YKH3HHU.

IIpuMeprI HeNpepBIBHBIX CIlyYalHBIX BETMYHH. [I0HSITHE O MIOT-
HOCTH pacnpeseeHus. 3aauu, IPUBOASIIME K HOPMAILHOMY

pacnpeacIicHUO. [Tonsarue o HOPMaJbHOM PACIIPEACITIEHUHU.

OK 01,
OK 02,
OK 04

IIpomesyToyHas aTrecTauds B GpopMe 3K3aMeHa

2(2)

Bceero:

290




3. Yeaopus peaiusaliii yueOHOTO NpeaMeTa

3.1. Jljns peanusalyy TIpOrpaMMBl yueGHOro NpeAMeTa JOJKHBI OBITH npe Iy CMOTPEHBL CIC/YI0

pe crienanbHbIe JOMEILEHHs: B COOTBETCTBUM € ®roC CIO u [TOOILL:

KaOuHeT MaTeMaTUKH, ocHAIIEHHBIA 000py IOBAHHEM:

[OCAOUHBIE MECTa [0 KOTUHECTBY 00y 4aroIUXCS; pafouee MeCTO rpernoaaBarelist; nH(OPMAINOHHBIC
CTEeHBI; MOACTH [POCTPAHCTBEHHBIX TSI HArJULIEbIE TI0C00MS (KOMTIIEKTE! yueGHBIX TaOmull, niaKa-
TOB, MOPTPETOB BBLIAIOIMXCA yYEHBIX- MATEMATHKOB), TEXHAUECKAMH cpeacTBaMu 00y ICHAS: MYJIbTH -
MeuiHBIM 000pyA0BAHUEM, MOCPeNCTBOM KOTOPOTO y4aCTHUKH 06pa3oBaTENbHOrO mpoliecca Hpo-
CMATpUBAtOT BU3YaAIBHYIO pH(pOpMALIHIO 1O MaTeMATUKe, CO3[AI0T MPE3CHTAlMH, BHACOMATEPHAIID,
AHBIE JOKYMEHTBI, KOMIIBIOTED € ALEH3UOHHBIM IIPOrpaMMHBIM oGecreueHIEM, HHTSPAKTHBHA J0CKa,
saTeMHeHue, TouKa gocTyna B HWHTEPHET.

aHaTHS TPOBOAATCA C IpUMEHEHUEM 5eKTPOHHOT0 00yHeHHA JACTAHIIMOHHBIX o0pa3zoBa-
TeIbHBIX TEXHOMOTHH.

3.2. VnpopMalnOHBOC oBecrieueHue peaansainm porpamMMmbl

OcCHOBHBIE NIEUATHBIC 1 5JeK TPOHHBIE H3aHUA:

1. Anrebpa u nadajia MATEeMATHUEeCKOro aHanusa. 10-11 xJracchl. ba30BbIf # ymy6neHHLIﬁ ypOB-
au. VueOHUK : yueOHUK /111 A. AnumoB, 0. M. Konsarus, M. B. Tkau€sa [u ap.]. — 13-¢ 34, CIeP-
- Mockga : [IpocBeICHHE, 2025. - 465 c.—ISBN 978-5-09-127034-1. - Texet : 5IeKTPOHHBIIL. -
URL: https://znanium.ru/ catalog/product/2220137 (mata oOpaIeHU: 23.06.2026). — Pexum 10CTY-
ma; 1o MOMIUCKE.

7 Aranacsin J1.C. ['eoMeTpHs. 10-11 xaccel. ba3oBbIH 1 yrny6ném{bn71 ypOBHH. DJIEKTPOHHAT
dopma yueOHUKA / Aranacsi JI.C., byTy30B B.®d., Kagomues C.b., - 13- u3i. - M.:.TIpOCBEIICHUC,
2026. - 288 c. - ISBN 978-5-09-103139-3. - TekeT : HICKTPOHHBIA. - URL:
https://znanium.ru/catalog/product/2246907 (nara oOparueHus: 13.06.2026). — Pexum focTyna: 1o
TIOATIACKE.

3. www.feior.edu.ru (MudopmaluOHHBIC, TpEHUPOBOYHDIC A KOHTPOJIBHBIE MaTepUabl).

4., WWW sehool-eolleetion.edu.ru (EmuHas KOJIEKIUA HUpPOBBIX o6pasoBaTeNbHbIX pecypcoB).

JIOMONMHUATETBHbIC FICTOYHMKH:

| Bammaxos, M. V. MatemaTika . yueOnuk / M. 11. BammaxoB. — MocCKBa KuoPyc, 2026. —
394 ¢. — ISBN 978-5-406-15043-6. — URL: https://book.ru/book/958781 (mata oOpaIeHHA:
23.06.2026). — TexcT : 3eKTPOHHBIA.

2 Bammakos, M. Y. MaTemaTiKa. I1paKkTHKyM : yueOHO-IPAKTHHECKOC nocooue / M. M. barma-
xoB, C. b. DOHTHHA. — Mocxsa : KuoPyc, 2026. — 294 ¢c. — ISBN 978-5-406-15539-4. — URL:
https://book.ru/book/%OS32 (nata oOpareHu: 73.06.2026). — TekcT : 3JIEKTPOHHBIH.

3. Boromonos, H. B. Anrebpa 1 Hayala anajnsa : yuebHoOe Hocobue Ui CPEAHEro npodeccHo-
HampbHOTrO 00pasoBaHK / H.B. BoroMojioB. — Mocksa : 31aTenbCTBo JOpatit, 2022. — 240 c. —
(ITpodeccnonanbroe oGpa3oBaHue). — ISBN 978-5-534-09525-8. — TexcT: NeKTPOHHDIA /| O6pazo-
paTenbaas marhopma JOpaiiT [calt]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4. Boromonos, H. B. Teomerpus : y4eOHOE mocobue s CperHero npodeccHOHAIBPHOTO 06-
paszosanus / H. B. BoroMonos. — Mocksa : V31aTelbeTBO fOpaitt, 2025. — 108 ¢. — (TIpodeccno-
Habaoe 00pas0BaHKe). — ISBN 978-5-534-09528-9. — TeKcT: SNEKTPOHHBIA // ObpazoBaTebHad
nmatdopma FOpanT [caitT]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. Boromornos, H. B. [IpaKTHuEeCKUe 3aHATHA [0 MaTeMaTHKe B 2 4. Yacts 1 : yuebHOE nocodue
JUIsl CPEMHETO npodeccHoBanbHOro o0pa3oBaHusl / H. B. boroMoJ0oB. — 11-e w3, nepepad. 1 JOM. —
Mocksa : V31arenseTBo fOpaitt, 2025. — 326 ¢. — ([IpodeccHonanbhoe oGpa3zoBaHue). — ISBN 978-
5.534-08799-4. — TexeT: 5eKTpoHHbI  // O6pasoparenbHasd marpopma TOpaut [cafit]. —
URL: https://ezpro.fa.ru:32l7/bcode/490666

6. Boromonos, H. B. [IpaKTHUECKUE 3aHATHA 1o MaTeMaTHke B 2 9. YacTh 2: yueOHOE focobue
JUISl CPEIHETO npodeccrOHaIbHOro 0Gpa3oBanus / H. B. BoroM0JIOB. — 11-e m3n., mepepad. u Aom. —
Mockga : V3AaT1enbeTB0 Opaitr, 2025. — 151 ¢. — ([Tpodeccronanbhoe 0Gpa3oBaHue). —— ISBN 978-
5.534-08803-8. — TexeT: snexTpoHHbi# 1/ O6pasosareibHad mwiargopma [OpaiT [catiT]. —
URL: https://ezpro.fa.ru:3217/bcode/490667 ).



4. KoHTpoIIb 1 OLIeHKa pe3yIbTaToB OCBOEHHUS yU4eGHOro peMeTa
KoHTpois 1 onenka pesynsTatoB 0cBoeHUs yueGHOro npemMera OCYIIECTBIIIETCS MIPEIogaBa-
TEJIEM B NPONIECCE MPOBEACHNS NPAKTU IECKUX 3aHATHI, TECTUPOBAHUS, & TAK)KE BBIIOIHEHHS CTY ICHTA -

MU HHOUBHU Y aJIbHBIX 3a)1aHm71, MPOEKTOB, UCCIICAOBAHUH.

Pesynprars! 00y4yenus

Kputepun onenku

MeToap! OLIEHKH

1) BIaieHHe METOIaMHU JIOKA3aTeIbCTB, ajl-
TOPUTMaMH PEIIeHUs 3a1a4; ymMeHue GhopmyIapo-
BaTh OINPENCIICHHUsI, aKCHOMBI U TEOPEMbI, IpUME-
HATh HX, NPOBOAMTL JOKasaTeIbHBIE pacCyxue-
HHUS B XOJI€ PELICHHUS 3a1au4;

2) yMeHHe ONEPHPOBaTh HOHATHIAMU: CTe-
IIEHb 4YHUCIIA, JIOTAPH(M - UHCIIA;, YMEHHUE BBIIOJ-
HATH BBIYUCIICHHE 3HAYEHUU W NpeoOpa3oBaHMs
BBIDA/KCHUM CO CIENEHAMHM U Jiorapudmamu,
fpeodpasoBanus JPOOHO-PALUHOHATLHBIX BBIPA-
KEHWH;

3) yMEHME OIepUpOBaThH HOHATHAMH: pa-
HUOHAJIbHBIE, MppaUHOHAIbHBIE, MTOKA3aTellbHbIE,
CICHEHHEIE, JIOrapH(QMHUYECKUE, TPHTOHOMETpUYE-
CKNE YPAaBHEHHs U HEPABEHCTBA, HX CUCTEMEL

4) yMeHHe ONepupoBaThb IOHSITUSMHU:
(yHKLMSA, HeNpephIBHAs GYHKIHUS, IPOU3BOIHAS,
nepBOOOpasHas, ONpEIEIeHHBIN WHTEIpal; yMe-
HHE HaxOIUTb IPOM3BOAHBIE BIEMEHTAPHBIX
(GyHKIME, HCIONB3ys CHOpPaBOYHBIE MaTepHAIIbL
HCCIIEIOBATh B MPOCTEHINHUX CIydasx GYHKIMH Ha
MOHOTOHHOCTh, HAaXOAUTh HAMOONBIIME W Hau-
MEHBIIKE 3HAYeHHs (QYHKLMA; CTpOUTH rpaduku
MHOTOYJICHOB C MCIIOJIb30BAaHUEM ammnapara mare-
MaTHYeCKOr0 aHallM3a; NPHMEHSTh IIPOU3BOAHYIO
IpH peIeHUH 3a/1a4 Ha IBHJKEHUE; pellaTh Ipak-
THKO-OPHEHTUPOBAHHBIE 33aJa4d HA HAUOOIBIIHE
¥ HaUMEHbIINE 3HAYEHUs], Ha HaXOXICHHE IIyTH,
CKOPOCTH U YCKOPEHHS,

5) YMEHHE OIEPHPOBATH MOHATHIMM: pa-
OMOHANIbHAA (DYHKIHMS, [TOKaszaTesbHast (byHKIHS,
crenenHas ¢QyHKUMs, Jorapudmudeckas QyHK-
1¥sl, TPUTOHOMETPHYECKHE (DYHKIMH, oOpaTHhIE
(GyHKUMYU; yMeHHE CTPOMThL rpadUKU H3yYEHHBIX
(GyHKURNH, HCIOMB30BaTh rpaUKU PH U3YUEHHH
NPOLECCOB U 3aBMCUMOCTEH, IPU pEUIeHNnH 3a1ay
Y3 IpYIdX y4eOHBIX IPEAMETOB U 3a/a4 U3 peailb-
HOM JKM3HH; BBIpaKaTb (OPMYJIaMH 3aBHCUMOCTH
MEAKY BEIMYHHAMH;

6) yMeHHe pewaTb TEKCTOBBlE 3aJauH
Pa3HRIX THTOB (B TOM YHCJIE Ha MPOLEHTRI, 0IH U
4aCTH, Ha JBHKEHHE, padoTy, CTOUMOCTh TOBAPOB
W yCIyT, HAJIOTH, 3aJa4l U3 00Jac1y yIpaBieHUus
JIMYHBIMHU ¥ CEMENHBIMU (PHHAHCAMMU); COCTABIATh
BLIDA/KCHHS, ypaBHEHUS], HEPABEHCTBA U UX CHCTe-
MBI [10 YCJIOBMIO 3a[a4yM, UCCIEAOBATh IIOJyYEH-

[TonHoTa MpoaeMOHCTpHpO-
BAHHLIX 3HAHUN U yMEHHE
IIPUMEHSATh UX IPH BEIIOJ-
HEHHH [IPaKTUYECKUX pa-
6oT.

Ouenka «5» craBuTcs npu
IIOJIHOTE OTBETA MJTH pellle-
Hus B 00beMe 90% - 100%,
Ouenka «4» cTraBUTCS IpH
TIOJIHOTE OTBETA HJIM peLle-
Hus B odbeme 70% - 89%,
OueHka «3» cTaBUTCS TIpH
IIOTHOTE OTBETA WU penie-
HUA B 00beMe 51% - 699%%,
Ouexka «2» CTaBUTCS IIpH
IIOJIHOTE OTBETA UJIH pellle-

Hus B odneMe 50% U MeHee.

Tectuposanue,
BOIPOCEI K 3K3a-
MEHY.




o€ pemeﬁne A OLIEHUBATD HpaB}IOHOJIO6HOCTb

23yAbTATOB;

7) yMeHUe ONEpUpOBaTE MOHSATUSAMU: Cpel-
ee apupMETHIECKOE, MenuaHa, Hapbonpluee M
apMeHblIee  3HAdeHHd, pasMax, MUCHepcus,
TAHZApPTHOE OTKJIOHCHHE quCIoBOro  Habopa;
‘MeHUE W3BJIEKATh, UHTEPHIPETHPOBATE nndopma-
110, TIPECTaBJICHHYIO B TaGnuuax, Ha auarpam-
1ax, rpadukax, OTPaxaroulyto CBOWCTBA peaslb-
IBIX MTPOLIECCOB 1 aBJIEHMH; MpEACTABIATE uHdop-
VIAIMIO C TTOMOLIBIO Tabaui ¥ Adarpamm; uccie-
OBaTh CTATUCTHHCCKHIE JlaHHbIEe, B TOM 4HCIC C
IPUMEHCHHEM rpaduuecKux METONOB H 3JIeK-
TPOHHBIX CPENCTB;

8) yMmenue OneprpoBaTh [TOHATHSIMH: CIIy-
yalHpId OMNBIT M ciryyaiHoe COOBITHE, BEPOIT-
HOCTH CJIy4aiHOrO coOBITHS, YMEHHE BBIUMCIATE
BEPOSITHOCTH € ACIIOJTB30BAHNHEM TPaduHecKux
METOIOB;, IPUMEHATH dopmyJIBl  CIIOKSHUA I
YMHOKCSHHA BEPOSITHOCTEH, KoMOUHATOPHBIE haK-
Bl ¥ GOpMYJIbL TIPH PEHICHMH 3ayad; OLEHUBATh
BEpPOATHOCTH PEAIbHBIX COOBITHIL, 3HAKOMCTBO CO
clydaiHBIMA  BETUYMHAMIL, yMeHue MPUBOIMTD
IpUMepb! POABNCHHUS 3aKOHa OOTBIIKMX YUCET B
IPUPOIHEIX 1 OOLIECTBEHHBIX SBICHUAX,

9) yMeHHEe OIepupoBaTh MOHATUSIMHU: TOY-
Ka, TpsAMas, MIOCKOCTD, IIPOCTPAHCTBO, ABYIPaH-
HBIIl YTOJ, CKpEIMBAIOMUMECs npsMble, Mapas-
JeJbHOCTH M TIEPIEHIUKYISPHOCTE NpsMBIX U
[LTOCKOCTEH, Yol MEKIY MPSAMBIMH, yroJjl MeXIy
MpAMOM ¥ TIOCKOCTDIO, YroJ Mesly MIOCKOCTA-
MY, PACCTOSHNE OT TOUKH 0 [UIOCKOCTH, paccTos-
Hyle MeJKIy TpSMBIMH, PACCTOAHHME MeEZKIy IIoC-
KOCTAMM;, yMEHHE HCTIONb30BATH IIPH pereHu 3a-
a4 u3ydeHHble GaKThl ¥ TeopeMbl MITAHUMETPHH;
yMeHue OLEHUBATE pasmepbl 00BEKTOB OKpY Karo-
11Ier0 MUPA;

10) ymenue omnepuposare MIOHATHSMU:
MHOTOTPAHHHMK, CEHCHHUE MHOTOIPaHHUKA, Ky0,
napajuiesenunes, npuMa, nupamuaa, gurypa u
MIOBEPXHOCTh Bpameﬂm; [MJMHApP, KOHYC, map,
chepa, ceUeHUS (urypsl BpalICHUA, IJIOCKOCTB,
kacarorascs cepbl, LAIHHIPA, KOHYCa, TI0Ab
[TOBEPXHOCT! MHPAMHUIBL, MpU3MBI, KOHYCA, LH-
AUHApa, ILIOmAnb cheppl, 00BEM KyOa, MmpsMO-
YIONBHOTO napasiesienunena, IMpPAMHAIbL, MPHU3-
MBI, IAMMHApA, KOHYyCa, Iapa, ymeHue u300pa-
KaTh MHOTOrPAHHUKY ¥ MOBEPXHOCTH BpalleHys,
JX CeucHWs OT PYKH, ¢ TIOMOLIBIO yepTEKHBIX
UHCTPYMEHTOB M JIEKTPOHHBIX CpEACTB; yMEHUC
pacIio3HABATh CUMMETPHIO B [IPOCTPAHCTBE; yMe-
Hye PACTO3HABATH PABUIIBHBIC MHOIOL YaHHUKWY;




11) ymeHue ONEPUPOBATH TOHITHAMM:
JBUsKEHWE B MPOCTPAHCTBE, MONOOHBIE burypsl B
IIPOCTPAHCTBE; HCIOJB30BATh OTHOLICHUE TIIOIIA-
Jleit oBepXHOCTEl U 00BEMOB IOJOOHDIX buryp
Mpu peLIeHny 3a1ad;

12) ymeHHe BBIMUCIATH TEOMETPUUECKHE
BeIMUYMHBl ([JTHHA, YroJi, IIomank, o0BeM, IJI0-
@b TOBEPXHOCTH), HCIOMB3Y s H3YUCHHBIC dop-
MYJIbI 1 METO/B;

13) yMense ONEPUPOBATH IOHATHAMA:
[IpSIMOYTONbHAs CUCTEMa KOOPHHMHAT, KOOpAMHA-
TBI TOUKH, BEKTOP, KOOPAMHATHI BEK10pa, CKaIAP-
HOE TIPOM3BEJCHUE, YTON MEKIY BEKTOPaMH, CyM-
Ma BEKTOpPOB, MPOHM3BENEHHE BEKiOpa Ha YHCIIO;
HAXOIUTh C [IOMOIIBIO U3YUEHHBIX (POPMYJT KOOP-
JIMHATBl CEPEIMHBI OTPE3Ka, PacCTOSHUE MEMKIY
JBYMS TOUKaMU; :

14) ymenue BHIOMpATH MOAXOMSIIUA U3Y-
JeHHBIM METON JUld pelleHMs 3a7add, pacrosHa-
BATh MaTeMaTuuecKue (HaKThl ¥ MaTEMaTHHECKHE
MOJIENTM B IPUPOJHBIX U OOIIECTBECHHBIX ABICHH-
9X, B UCKyCCTBE; yMEHUE MPHUBOAMTH MPHMEPDI
MaTeMaTHUeCKAX OTKPBITHH POCCHHACKON H MHUPO-
BOI MaTEMaTHUECKOM HayKH.




11) yMmeHue ONEpHpOBaTh MOHATUAMH:
JBMKSHYE B IPOCTPAHCTBE, II000HBIE QUIYPHI B
[[POCTPAHCTBE; HCIOb30BATh OTHOIICHUE IIJIOHIA-
feit roBepxHOCTeH H 00BHEMOB nonoOHBIX QUIyp
Ipy PELIEHKH 3a/1a,

12) yMeHHe BBIYUCIATH I'COMETPUHICCKHC
BeJIMUUHBI (ITHHA, yToJl, MIomanb, 00BeM, IJIO-
HiaJb OBEPXHOCTH), HCMOMB3Yysl M3yICHHbIE dop-
MYJIbI U METOIbI;

13) ymenue ONEpMpOBaTh [IOHATHAMH:
PAMOYTONbHAS CHCTEMa KOOPMHAT, KOOPIMHA-
TBHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPa, CKaJIAP-
HOE IIPOU3BELCHHE, YTOJl MEKIY BEKTOPAMH, CyM-
Ma BEKTOPOB, IPOM3BEJCHME BEKIOpa Ha HHCIIO;
HAXOIUTH C TIOMOLIBIO M3YYeHHBIX GOpMYJT KOOP-
JIMHATB! CEPEMHBl OTPE3KA, PACCTOSHWUE MEKIY
JBYMS TOUKaMU;

14) ymenue BBIOMpATh MOAXONAIINN U3Y-
YeHHBIM METOJ Ul PEelleHus 3aqadH, paclo3Ha-
BaTh MareMaTHueckue (paxkrbl ¥ MaTeMaTHHECKHUe
MOJIETH B IPUPOIHBIX ¥ OOIIECTBEHHBIX SBJICHH-
94X, B MCKYCCTBE; YMEHME NPUBOIUTH NPHMEPLI
MaTeMaTHUECKHX OTKPHITHI POCCHHACKOM M MHPO-
BOM MaTEMaTUUECKOM HAYKH.




