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PaGouas mporpamma yuebGHOTro mpeaMera pazpaboTana Ha OCHOBE (henepanbHOro ro-
CyJIapCTBEHHOTO 00pa30BaTEIHLHOTO CTaHJAApTa CpeaHero obiero oopazoBanus, Geaepaib-
HOU 00pa30BaTEIbHON MPOTPAMMBI CPEAHETO OOIIETO 00pa30BaHUS C yUYETOM MOTydaeMOn
CHEIHATbHOCTH (efepaIbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPETHETO
npodeccronanbsHoro oopazosanus no cnenuaibHocT 40.02.04 FOpucnpyneHuus

PazpaboTunku:
EBcrokoBa Enena MuxaiinoBHa, mpenoaBaTeib, BbICIIAs KBATH(PUKAIIMOHHAS KaTETOPHS
3akommna EBrenus ['eHHaapeBHA, IPEMOaBaTENh, BRICIIAS KBATU(UKAITMOHHAS KATETOPHUS

PabGouass mporpamma ydyeOHOro mpeaMera paccCMOTpeHa U PEKOMEHJI0BaHa K yTBEp-
KJICHUIO Ha 3aCeJJaHWH MTPEIMETHO-IIUKIOBOW KOMUCCHH 00IIe00pa3oBaTeIbHBIX U TYMaHH-
TapHBIX JAUCIIUILINH.
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[Ipencenarens npenMeTHO-LUUKIOBOU

KOMUCCHUU E.M. EBcrokoBoii




1. O61as xapakrepucTka padoyeil mporpaMmsl y4€OHOTO peaMeTa

1.1. MecTo y4yeOHOro npeameTa B CTPYKTYpPE OCHOBHOM 00pa30BaTesIbHON MPOrpamMMbl

Y4eOHbIif mpeameT «MareMaTuka» sSBISETCS 00s13aTeIbHOM 4acThio 0011e00pa30BaTeIbHOTO yueo-
HOTO IIMKJIa OCHOBHOUM oOpasoBarenbHON mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo crnernuanbHOCTH
40.02.04 FOpucnpyneHuust

1.2. Llenb ¥ maHUpyeMbIe pe3yJIbTaThl OCBOCHHUS y4eOHOTro IpeMeTa:

Ilens ocBoeHus yueOHoro npeamera «MaTtemaTrka»: OCBO€HHE 00yUYaIOIIUMUCS COJEpKaHus yueo-
HOTO npeameTa «MaremMaTuka» U JIOCTUKEHUE Pe3yJIbTaTOB €€ U3yUeHHs B COOTBETCTBUHU C TPEOOBAHUAMHU
dI'OC COO c¢ yuerom npodeccuonansHoi HanpasienHoctu GI'OC CIIO.

Pe3ynbraThl H3yueHHs yu4eOHOTO MpeIMeTa:

JMYHOCTHBIE:

1) rpa’kJaHCKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTH TPAKIAAHCKOM MO3UIIMKA 00YYAFOIIEroCs KaKk aKTUBHOTO M OTBETCTBEHHOTO UJIe-
Ha POCCUICKOro 00IIecTBa, MPEJCTaBICHUE O MAaTEeMAaTHUECKUX OCHOBAaX (P)YHKLIIMOHUPOBAHUS pa3IMYHBIX
CTPYKTYp, SIBJICHUI, IPOLEAYP IPa’KIaHCKOro 0011ecTBa (BbIOOPHI, OMPOCH! U IPYroe), YMEHUE B3aUMOIEH-
CTBOBAaTh C COLIMATBHBIMA HHCTUTYTAaMH B COOTBETCTBUU C UX (PYHKIUSAMH U Ha3HAYCHUEM;

2) maTpUOTHYECKOTO BOCTIMTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON IPa)K1aHCKOM MIEHTUYHOCTH, YBaXXEHHUS K MPOILUIOMY U HACTOS-
IEMy POCCHICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCHHUCKAX MAaTEMaTHKOB H
POCCHIICKON MaTeMaTHYeCKON IIKOJbI, WCHOJIb30BAHUE 3TUX JOCTHXKEHUH B IPYTUX HayKaX, TEXHOJIOTHSAX,
chepax S5KOHOMHUKH;

3) 1yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHHUE AYXOBHBIX LIEGHHOCTEN POCCUICKOT0 Hapoaa, chOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HA-
HUSI, STUYECKOTO TIOBEJICHHUS, CBSI3aHHOTO C MPAKTUUYECKUM NPUMEHEHUEM JOCTHKEHUH HAyKU U JesTelb-
HOCTbHIO YYEHOI'0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyayIIero;

4) 5CTETUUECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIFOYAsi SCTETUKY MaTEeMaTHIECKAX 3aKOHOMEPHOCTEH, 00BEK-
TOB, 3a/1a4, PEIICHUH, pacCy AeHuI, BOCIPUUMYUBOCTh K MaTEeMaTHUYECKUM aCHEeKTaM Pa3JINYHBIX BUIOB
HCKYCCTBa;

5) ¢pu3nUecKoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKUE 3HAHHUS B MHTEpECax 370pOBOro u 0e3-
OTacHOTr0 00pa3a KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (340pOBOE MHUTAaHHE, COANaHCH-
POBaHHBIN PEXUM 3aHATUH U OTIBIXA, pETyJspHas pU3NUECcKasi aKTUBHOCTD), (PU3NIECKOE COBEPIIEHCTBO-
BaHHE [IPU 3aHATHUIX CIIOPTUBHO-030POBUTEIHHOMN 1€ATEIbHOCTBIO;

6) TPyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYZY, OCO3HAaHUE LIEHHOCTH TPYIOJIIO0Ms, HHTEPEC K pa3IUuHBIM cdepam mpodec-
CHOHAJIBHOM JIeSTEIbHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPHUIIOKEHUSIMHU, yMEHUE COBEPIATh OCO3HAH-
HBI BbIOOp Oynaymied mpodeccuu | pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpPa30BAaHMIO HA MPOTSKEHUHU BCEH JKU3HM, IO-
TOBHOCTb K aKTUBHOMY YYaCTHIO B PEIIEHUH MTPAKTUYECKHUX 33a4 MaTeMaTU4eCKOi HalpaBJIeHHOCTH;

7) SKOJIOTUYECKOTO BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh 3KOJIOTUYECKON KyJIbTYphl, IOHUMAaHUE BIMSIHUSA COLMATIbHO-?KOHOMHYECKUX
IPOLIECCOB Ha COCTOSIHUE MPUPOJHON U COLMAILHOM Cpelibl, 0OCO3HAHUE INI00ATBHOIO XapaKTepa IKOJIOTH-
YecKMX NpoOjeM, OpUeHTalusl Ha IPUMEHEHHUE MaTeMaTHUeCKUX 3HAHUM AJI pelleHus 3a1ad B 00JacTu
OKpY’KaloIIel Cpebl, INIAaHUPOBAHHUE TIOCTYITKOB M OLIEHKH MX BO3MOKHBIX ITOCIIEICTBUH IS OKpY Karomen
cpenbl;

8) IEHHOCTH HAYYHOTO TTO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
¥ 00IeCTBEHHON MPAKTHKH, TOHUMaHHE MAaTEMaTHYECKONW HAyKH KakK Cepbl 4eT0BEUECKOM NeSTeTLHOCTH,
9TanoB €€ pa3BUTUS U 3HAYMMOCTU Ul Pa3BUTHs LIMBUIN3ALMY, OBJIAJICHHUE S3bIKOM MAaTEMAaTUKU U MaTe-
MaTHYECKON KyJIbTYypOH KaK CPeJCTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTH MMPOSKTHYIO M HCCIIe-
JIOBaTEJIbCKYIO 1€ATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIE.

MeTalpeAMETHBIE:
a) 0a30BbIE JIOTMUECKHE JIEHCTBUS KaK 4acTh [I03HABATEIbHBIX YHUBEPCATIbHBIX YUEOHBIX I€HCTBU:



BBISIBJIATh U XapaKTE€PH30BaTh CYIIECTBEHHbIC PU3HAKA MAaTEMATUYECKHX OOBEKTOB, MOHATHM, OT-
HOILIEHUH MEXIYy MOHATUSAMHU, (POPMYIMpPOBATH ONpPENEICHUS MOHATHUN, YCTaHABJIMBATH CYLIECTBEHHBIN
MIPU3HAK KJIaCCU(PUKALIMU, OCHOBAHUS Il 0OOOIEHUS U CPaBHEHU, KPUTEPHH ITPOBOIMMOIO aHAJIN3a,;

BOCIPUHUMATh, (GOPMYIIMNPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE U OTPULIATENb-
HbIE, €IUHIUYHbIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJISITH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U M MPOTHBOpeUHs B (aKkTax, JAHHBIX,
HAOJIOACHUAX U YTBEPKACHUX, MpeaaaraTb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH U NMPOTUBOpE-
Unii;

JIeJIaTh BBIBOJBI C UCIIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U MHIYKTHUBHBIX YMO3aKIIO4e-
HH, YMO3aKJIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITEJILHO J0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KAEHUHN (IIpsIMBbIE U OT IPO-
TUBHOT0), BEICTpanuBaTh apryMEHTALNIO, TPUBOJUTH IPUMEPHI ¥ KOHTPIIPUMEPDI, 000CHOBBIBATH COOCTBEH-
HBIE CY>KJIEHUS U BBIBOJBL;

BbIOMpaTh croco0 penieHust yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEILLEHUS, BHIOU-
paTh HanboJee MOAXOAIIIUN ¢ YYETOM CaMOCTOSITEIbHO BBIZICICHHBIX KPUTEPHEB).

0) 6a30BbIC HCCIEAOBATEIbCKUE JCHCTBHSI KaK YacTh MMO3HABATEIBHBIX YHUBEPCAIBHBIX YUEOHBIX
JIICUCTBUIL:

UCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATELCKUN MHCTPYMEHT NO3HAHMUSI, (HOPMYIHPOBATH BOMPOCHL,
(bukcupyomue npoTUBOpeUne, NpodieMy, yCTaHaBIMBATh MCKOMOE U JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MMO3ULMIO, MHEHHUE;

MPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIA HKCHEPUMEHT, UCCIEAOBAHHUE 10 YCTAHOBJICHUIO
0COOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBJICHHUS, MPOIIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXIy 00BEK-
TaMH, SIBIICHUSIMU, IPOLECCAMMU;

CaMOCTOSTENILHO (POPMYITUPOBATH 000OIIEHNUS U BBIBOJBI MO pe3ysibTaTaM MPOBEAEHHOTO HA0M01e-
HUS, UCCTIEOBaHMS, OIICHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHU;

IIPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MTPOLECCA, & TAKXKE BBIIBUTATh IIPEAIIONIOKEHUS O €r0 pa3Bu-
TUH B HOBBIX YCIIOBUSIX.

B) paboTa ¢ uHpopMaIueil Kak 4acTh MO3HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:

BBISIBJIATH JAe(PULINTHI HH(POPMAIMHU, JAHHBIX, HEOOXOIUMBIX JUUIsl OTBETa Ha BOIIPOC U JJIS PELICHUS
3a7a4m;

BbIOMPATh MHPOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, AHATM3UPOBATH, CUCTEMATU3HPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3ITUYHBIX BUIOB U (HOPM TPEICTABICHUS;

CTPYKTYPHPOBATh HH(POPMAIHIO, IPEACTABIATH €€ B Pa3IMUYHBIX (POPMaX, WILTFOCTPUPOBATH Ipadu-
YECKH;

OLICHUBATh HA/I&KHOCTh MH(POPMAIMH TI0 CAMOCTOSATENLHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

B) YMEHHMs OOLICHUS KaK YaCTh KOMMYHHMKATUBHBIX YHUBEPCAJIBHBIX YUeOHBIX JeHCTBUIL:

BOCTIPUHUMATH U ()OPMYITHPOBATH CYKIIECHHS B COOTBETCTBUH C YCIOBUSAMH H LEISIMU OOIIECHHS, SIC-
HO, TOYHO, 'PAMOTHO BBbIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NIMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 X0y PEIICHHUs 3a]Ja4l, KOMMEHTHUPOBATh MOJIYUYEHHBIN PE3YJIbTaT;

B X0/ie 0OCYX/I€HHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAA€MOM TeMbl, IPOOJIEMBI, peraeMon
3aJ1a4M, BBICKa3bIBaTh UJIEH, HAIIEJIEHHBIE HA TOMCK PEIIEHHUS, COITOCTABIISATh CBOU CYXKACHHUS C CYKIECHUIMU
JpYTUX YYaCTHUKOB Juajiora, oOHapy>KMBaTh pa3inyhe U CXOACTBO MO3UIMHA, B KOPPEKTHOH (popme dop-
MYJIIPOBAaTh Pa3HOIJIACHS, CBOU BO3PAKEHNUS;

IIPEJCTABIIATh PE3YNbTAThl PEIICHUs 3a]a4M, SKCIEPUMEHTA, UCCIEIOBAHUS, IPOEKTa, CAMOCTOsI-
TEJIHO BBIOMPATh (hopMaT BHICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAIIMH U OCOOEHHOCTEH ayJUTOPHUH.

I') yMEHMSI CAMOOPIraHU3alMK KaK 4acTh PETYJIATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUIA:

COCTABJIATH IIJIaH, aJITOPUTM PELICHUS 3a/1a4M, BBIOMpATh CIOCO0 peleHusl ¢ y4€TOM MMEIOLUXCs
pecypcoB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBI PELIEHUH ¢
y4€TOM HOBOM MH(pOpMAIHH.



1) YMEHUSI CAMOKOHTPOJIS KaK YacTh PErYJISTUBHBIX YHUBEPCAIbHBIX YUEOHBIX JICHCTBUIA:

BJIa/IETh HAaBbIKAMU MIO3HABATENbHOM pedIeKCUN Kak OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U MBICIH-
TEJIHBIX MPOIIECCOB, UX PE3YIbTATOB, BIAAETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoliecca U pe-
3yJIbTaTa PEIICHNUs] MaTEMaTHYECKOM 3a1a4H;

MIPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPHU PELICHUH 3a1a4l, BHOCUTh KOPPEKTHUBBI B
NeSITeNIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJEHHBIX OIINOOK, BHISIBIIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3yJbTaTa LEIH U YCIOBHSM, OOBSICHATH NPUUYMHBI JTOCTHMIKEHUS WIN
HEJOCTUKEHUSI pE3yJIbTaTOB JI€ATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

€) YMEHHsSI COBMECTHOM JIeATETLHOCTH:

MOHUMATh U UCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIBHON paOOTHI MPU PEIICHUU
y4eOHBIX 3a7a4, MPUHUMATh I1€]Ih COBMECTHOH ACATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOMU
paboThI, pacrpeaensiTh BUABI padoT, JOTOBAPUBATHLCS, 00CYKAATH MPOLIECC M PE3yNbTaT paboThl, 0000IIaTh
MHEHHS HECKOJILKUX JIIOJICH;

y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYKACHHS, 0OMEH MHEHHI, «MO3TOBbIEC IITYPMBD) U
WHBIE), BBITIOIHATH CBOIO YacTh PA0OTHI M KOOPAMHUPOBATH CBOM JACHCTBUS C NIPYTUMH WICHAMHU KOMaHJIbI,
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM yUACTHUKAMU
B3aMMOJICHCTBHS.

peIMETHBIE:

1) B1ageHne METOAaMHU JOKA3aTeNbCTB, alTOPUTMAMM PELICHHs 3aJad; yMeHue (opMyIHpOBaTh
OTIpeJIeJICHUS, aKCHOMBI U TEOPEMBI, IPUMEHATH HX, IPOBOJUTH JJOKA3aTEIbHBIC PACCYKICHUS B XOJIE pe-
LICHUs 3a7ay;

2) yMeHHUE ONepupoBaTh MOHATUSIMU: CTEIICHb YUCIIA, JIOTapu(M YUCIIa; YMEHUE BBITIOTHSTH BEIUUC-
JIeHHE 3HaUYeHUI 1 peoOpa3oBaHusl BEIPAXKEHUIN CO CTENEHSIMHU U Jiorapudmamu, npeoOpa3oBaHus JpoOHO-
palMoOHaIBFHBIX BBIPAKCHUH;

3) yMeHue onepupoBaTh MOHATHSIMHU: PAllMOHAJIbHBIC, UPPALMOHANIbHBIE, TOKAa3aTeIbHbIC, CTEIECH-
HBIE, JIoTapu(hMUIECKHEe, TPUTOHOMETPHUECKUE YPaBHEHUS U HEPABEHCTBA, X CHCTEMBI;

4) ymMeHHe onepupoBaTh MOHATHAMM: (YHKLUS, HEMpepbIBHAs (YHKLHUSA, IPOU3BOIHAS, IEPBOOO-
pas3Hasi, OTpeeTICHHbI WHTETPa; YMEHHE HAaXOAUTh MPOU3BOJHBIE DJIEMEHTAPHBIX (YHKIWH, HCIIONB3YS
CIPaBOYHBIE MaTEPUAIIbl; UCCIIEA0BATh B MPOCTEHIINX ClTyyasX GYHKIUU HA MOHOTOHHOCTh, HAXO/IUTh Hau-
OoJpIINie U HAaNMEHBIINE 3HAYeHUs1 (DYHKIHA; CTPOUTH Tpad)MKd MHOTOWICHOB C MCIIOJIb30BAaHUEM arlma-
paTta MaTeMaTUYeCKOro aHaIW3a; MPUMEHSTh MPOU3BOJHYIO NP PELICHUM 3a/1ad Ha JBI)KEHHUE; pellaThb
MPAaKTUKO-OPHEHTHUPOBAHHBIE 33aJ]aui HAa HAWOOJbIINE M HAaWMEHbBIINE 3HAYCHHS, Ha HAaXOXKICHHE IYTH,
CKOPOCTH M YCKOPEHHS;

5) ymMeH#He OnepupoBaTh MOHIATHSIMU: pallHoHaIbHAs (QYHKIHS, TOKa3aTelbHast GYHKIUS, CTETICHHAS
¢bynkus, norapudmudeckas (yHKIUS, TPUTOHOMETpUYeckne (GyHKuuH, oOpaTHble (YHKIMH; YMEHHUE
CTPOUTH TpapUKU M3yYCHHBIX (DYHKIIHIA, UCTIONB30BaTh TPAPUKH MPH H3YYCHUH MPOIECCOB M 3aBUCHMO-
CTEH, IpU PELICHNH 3aJad U3 APYTHX y4eOHBIX MPEAMETOB U 3a/1a4 M3 PEaTbHOW JKU3HH; BBIpaXKaTh Qop-
MyJIaMH 3aBHCUMOCTH MEX/Ty BETHINHAMH;

6) yMEeHHE pelaTh TEKCTOBBIC 33/1a4M PA3HBIX THUIOB (B TOM YHMCIIE HA MPOLEHTHI, JOJIX U YacTH, Ha
IBIKEHHUE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 337a4il U3 00JIaCTH yNpaBJICHUS JTHYHBIMHU U Ce-
MEWHBIMHU (PHAHCAMH); COCTABIISAITh BBIPAXKCHUS, YPAaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBHIO 3a-
JIa4yM, UCCIIE0BATh NOTy4YE€HHOE PELICHUE U OL[EHUBATh IPaBAONO0A00HOCTh PE3YJIbTATOB;

7) yMeHHEe ONepUpOBaTh MOHATHAMU: CpeaHee apu(hMeTHIecKoe, Meinana, HanboJbIIee 1 HAUMEHb-
IIee 3HaYCHHUs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKJIOHEHUE YHCIIOBOTO HA0OPa; yMEHHE U3BIIEKaTh, UH-
TepIpPETUPOBaTh MH(OPMALIUIO, IPEACTABICHHYIO B Ta0OJUIIAX, HA AUAarpaMMax, rpagukax, OTpakarouryto
CBOWCTBA pEAIbHBIX MPOIIECCOB U SBICHUN; MPECTABIATh HH()OPMAIIHIO C TOMOIIBIO TAOIUI] M TUATrPAMM;
YICCIIEIOBAaTh CTAaTUCTUYECKUE JaHHBIC, B TOM YUCIIE C IPUMEHEHUEM IpapUYecKUX METOJOB U IJIEKTPOH-
HBIX CPEJICTB;

8) ymMeHue onepupoBaTh NOHATHUSMH: CIIyYalHBIH OMBIT M CIIy4aifHOE COOBITHE, BEPOSTHOCTD CITy-
YaifHOTO COOBITHS; YMEHUE BBIUUCIIATH BEPOATHOCTH C HCITOJIb30BaHUEM Ipa)UIeCKIX METOI0B; IPUMEHSTh
(OpMYIIBI CIOKEHUSI 1 YMHOKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (DaKThl U (hOPMYIIBI TIPH PEIICHUHN 3a-



Jla4; OLCHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUI; 3HAKOMCTBO CO CIyYalHBIMU BEJIMYMHAMH; YMEHHUE MTPH-
BOJMTD MIPUMEPHI MPOSIBICHUS 3aKOHA OOJIBIINX YKCEN B IPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSX;

9) yMeHHe oneprupoBaTh NOHATUSAMH: TOUKA, MPsiMasi, IUIOCKOCTh, IIPOCTPAHCTBO, ABYTPaHHBIHN yrod,
CKpEIIMBAOIIKECS MPsIMble, MApAJUIENbHOCTD U NMEPIEHIUKYISIPHOCTh NPSAMBIX U IJIOCKOCTEH, YTOJl MEXIY
MPSIMBIMH, YTOJI MEXY IPSAMOH U INIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JI0 IIOC-
KOCTH, PaCCTOSIHUE MEXAY MPSIMBIMHU, PACCTOSIHHE MEXKIY IIIOCKOCTSIMU; YMEHHE HCIIOJIb30BATh MIPH pelile-
HUM 33]a4 U3y4YeHHbIe (PaKThl U TEOPEMbI IUIAHUMETPUH; YMEHUE OILICHUBATh pa3Mepbl 00BEKTOB OKpYXKa-
IOLIET0 MUPA;

10) ymeHue onepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, CEYEHHE MHOTOTPAHHUKA, Ky0, mapasuiene-
nunena, npu3Ma, nupamua, purypa u NoBepXHOCTh BpallleHus, IMIUHIP, KOHYC, ap, chepa, cedeHus Gpu-
TYpbl BpallleHHs], INIOCKOCTb, Kacaromasics chepbl, IUINHIPA, KOHYCa, IUIOIMAb TOBEPXHOCTH MTUPAMUIbI,
MIPU3MBI, KOHYCAa, IWIMHIPA, JI0MaAb chepbl, 00beM Kyda, MpSIMOYToJbHOTO Napajulejenunea, nupamu-
161, TIPU3MBI, IWIMHIPA, KOHYCA, IIapa; YMEHHEe N300pakaTh MHOIOIPAaHHUKH U TIOBEPXHOCTH BpallleHUs,
UX CEYEHHUS OT PYKH, C IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPECTB; YMEHHUE paclo3Ha-
BaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHHUE PAaCIIO3HABATh PABUIbHBIE MHOTOTPAHHUKH;

11) ymenue omepupoBaTh MOHSATHSMH: JBH)KEHUE B MPOCTPAHCTBE, MOJ0OHBIE (QUIYpPHI B IpO-
CTPAHCTBE; MCIIOJIb30BaTh OTHOILIEHHUE IUIOIAAEH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (GUTyp MPH pele-
HUU 3a]1a4;

12) ymeHue BBIUUCIATh TEOMETPUUECKHUE BETUUMHBI (UIMHA, IO, IUIOMaab, 00beM, IUIOMab Mo-
BEPXHOCTH ), UCIIOJIB3YS U3yUYEHHbIE (POPMYJIIbI U METOIBL;

13) ymenue onepupoBaTh MOHATUAMH: MPSIMOYTOJbHAS CHUCTEMa KOOPIMHAT, KOOPJAMHATHI TOUKH,
BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE, YTOJI MEXKAY BEKTOpAMH, CyMMa BEKTOPOB, ITPOU3-
BEJICHUE BEKTOpa Ha YHUCIIO; HAXOAUTh C MOMOIIBIO U3YyYEHHBIX (POPMYJT KOOPAMHATBI CEpelMHbl OTPE3Ka,
paccTOsIHUE MEX]TY IByMSI TOUKAMU;

14) ymenue BbIOMpaTh MOIXOAALINI U3yUYSHHBIN METOA IJs PELIeHUs 3a/1a4M, paclo3HaBaTh MaTe-
MaTudeckue (QakThl U MaTEMaTHUYECKUE MOJEIU B IMPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHME IPUBOJUTH IPUMEPHI MATEMAaTUUYECKUX OTKPBITUN POCCUICKOM M MUPOBOM MAaTeMAaTUYECKOM Hay-
KH.

OO0111e KOMIIETEHIINH:

OK 01. Beibupats cioco0sbl perieHus 3aaa4 npo(eccuoHaNnbHON NesITeIbHOCTH TPUMEHHUTEIBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA IOMCKA, aHAIN3a U MHTEpIIpeTaluy HH(opMaIuu U HH}op-
MAaIOHHBIE TEXHOJIOTHH JIJIsl BRITIOJTHEHUS 33124 MPO(heCcCHOHANBHON eI TeTbHOCTH;

OK 04. D¢} dexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE U KOMaHJIE.

2. CTpykTypa u cofepxaHue yueOHOro rnpeamera

2.1. O6beM yueOHOro mpeaMeTa U BUbl y4eOHOM paboThI

Bunx yuebnol paboThl OO6Bem B yacax

O6nem 00pa3zoBaTeNbHON IPOrPAMMBbI YIEOHOTO MpeaMeTa 290
O0beM pabOThI CTYACHTOB BO B3aUMOJICHCTBUU C TPEITIOIaBaTEIeM 252
B TOM YHCIIE:

172
TeopeTuuecKkoe o0ydeHue

80
MPaKTHYECKUE 3aHATHUS
1ab0opaToOpHbIC 3aHATHS -
KOHTPOJIbHBIE PAOOTHI )




Kypcogoii mpoext (pabota)
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CaMOCTOSITEeNIbHAs paboTa

2(2)
HpOMe)I(YTOIIHaﬂ aTTeCranus B (l)opMe OK3aMC€Ha




2.2 TemaTuyecKui TIIaH U COAEp)KaHUE Y4eOHOTO MpeaMeTa

HaumenoBanwue pa3enoB u Coneprxanue yueOHOTro MaTepuaia u (hOpMbI OpraHU3AIMH ACITEIEHOCTH O0BéM B Konpst
TeEM CTyJE€HTOB yacax KomIe-
TEHIUH
dop-
MHUPO-
BaHHUIO
KOTOPBIX
CII0Cc00-
CTBYET
DJICMCHT
nporpam-
MBbI
1 2 3 4
Pazgen 1 «YHucna u BEIYUCTCHUS
Tema 1.1. Copneprkanue yueOHOTo MaTepuana 2 OK 01,
«AnrebpandecKkue Bbl- 1. HatypanibHbie U 11e51bI€ ynciia. ParmonanbHbIE U Hppanuo- OK 02,
PAXKEHUS HAaJIbHBIC YHCJIIA. OK 04
B TOM 4ncIie npakTHYEeCKUX 3aHATUI 2
1.IlpakTudeckoe 3anstue «JlericTBuTebHBIC ynciaa. Apudme-
TUYECKUE ONEPALNHU C IEHCTBUTEIBHBIMU YHCIAMMU.)
CamocTrosaTtenbHas paborta cTyaeHToB [Ipumenenue npobeit u 4
MPOLIEHTOB ISl PEILICHUS MPUKIIAHBIX 3a/1a4 U3 Pa3InYHbIX
OTpaciiell 3HAHUM U peabHOMN KU3HU.
[TpubmkE€HHBIE BHIYMCICHUS, PABUJIA OKPYTIICHUS, TPUKUIKA
U OLIEHKA pe3yJibTaTa BIYUCIECHUH.
Tema 1.2. Conepxanue yaeOHOTO MaTepralia 8
«Kopenb n-oii crenenu, | 1.Apudmerrndeckuii KOpeHb HATYpaIbHOW CTETICHH.
CTETICHb, JIOTapupM» 2.CTeneHb ¢ pallMOHAJIbHBIM I10Ka3aTeleM.
3.Jlorapudm yucna. JlecaTuynble 1 HaTypajabHbIE JOrapu(MBbI.
4.CpoiicTBa Jiorapu@mos.
B TOM 4ncie npakTUYeCKUX 3aHATUIA 10
1 .IIpakTuueckoe 3anarue «CBolCTBa KOPHS.
2.IlpakTudeckoe 3anaTue «JleicTBUsA ¢ apudMEeTUIECKUMHU
KOPHSIMHM HaTypalbHON CTETICHW».
3.IIpaktuueckoe 3ansTHe «CBONCTBA CTEIICHI.
4. IlpaxTrueckoe 3anstue «lIpeoGpasoBaHue BbIpakeHUH, CO-
JIEpKAIINX CTENEHU C PAllMOHAJIBHBIM MIOKA3aTeIeM».
5.I0paktuueckoe 3anstue «IIpeobpaszoBanue BeIpaKeHUH, CO-
JIep KaIIMX JOrapudMbD».
CamocrostenbHas paboTta cTy1eHTOB Vcronb30BaHHE TOX0- 2
nsmiei GopMbl 3aMUCH 1eHCTBUTENBHBIX YUCEI ISl peICHHS
IPAKTUYECKUX 33Ja4 U IPECTABICHUS JaHHbIX.
Tema 1.3. Coneprkanue yueOHOTo MaTepuaa 12 OK 01,
«OcHoBbI TpuroHomeT- | 1. Pagnannas mepa yria. [IoBopoT Touku BOKpYT Hadajia Koop- OK 02,
pun» VHAT. OK 04

2. TpuroHoMeTpudeckast OKpy>KHOCTb, OIIPEIeIIEHIE TPUTOHO-
MeTpHYEeCKHX (DYHKIUI YHCIOBOTO apryMeHTa.

3.CuHycC, KOCHHYC U TaHT'€HC YMCJIOBOTO apryMeHTa. TpUroHo-
METPHYECKUE TOXKIECTBA.




4.0OcHOBHbIE TPUTOHOMETPUYECKHE (HOPMYIIBI.
DopMyJIbl CTOKEHUS.

5.CuHyc, KOCHHYC, TAHT€HC JABOWHOIO yIJIa.
@DopMyJIbl TOJIOBUHHOTO yTJIA.

6.DopMyJIBI IPUBEICHMSL.

B TOM 4ncie npakTUYEeCKUX 3aHATUI

1.IIpakTuaeckoe 3austue «IIpeoOpazoBaHne TPUTOHOMETPHUYE-
CKHMX BBIPaXXCHUID.

2. Ilpaktraeckoe 3austue «IIpeoOpazoBaHust CYMMBI TPUTOHO-
METpUYECKUX (PYHKIIHM B IPOU3BEACHNUE U TIPOU3BEICHUS B
CYMMY».

Paznen 2 «AnreGpay

Tema 2.1.
«YpaBHEHUS U HEpa-
BEHCTBa»

1.ToxxaecTBa 1 TOXKIECTBEHHBIE TPEOOPA3OBaAHUSI.
PaBHOCWIIBHOCTB ypaBHEHUI U HEPABEHCTB.

2. CucTteMbl 1 COBOKYITHOCTHU PAIlMOHAJIBHBIX YPABHEHUM U He-
PaBEHCTB.

3.IlokazaTenpHble ypaBHEHHUS.

4.IToka3aTeybHbIC HEPABEHCTBA.

5.Jlorapudpmudeckue ypaBHEHHS.

6.JlorapumMuyueckre HepaBeHCTBA.

7. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO apryMEHTA.
8.Perienne TpUroHOMETPUUECKUX YPaBHEHUIA.

9. [IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.
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B ToM uncne npakTH4eCKUX 3aHATHI

1.ITpakTuyeckoe 3ansaTue «Pemenne neabix u ApoOHO-paIuo-
HaJbHBIX YPaBHEHUIN.

2.Ilpaktudeckoe 3aHATHE «METOA NHTEPBAIIOBY.
3.IIpakTtrdaeckoe 3ausTHe «PereHune menpx u IpoOHO-paIno-
HaJIbHBIX HEPABEHCTBY.

4 .ITpaktrnueckoe 3anHsTHe «Pelenne npparmoHAIBHBIX YpaB-
HEHUI.

S.IIpaktuueckoe 3ansTrue «Pemenne nppanmoHaabHbIX HEpa-
BEHCTBY.

6.IIpakTnueckoe 3ansATHE «Penenne nppanroHalbHbIX ypaB-
HEHUI U HEPABEHCTBY.

7.1lpakTnueckoe 3aHsATHE «PenieHne noka3aTeabHbIX YpaBHe-
HUHI U HEPABEHCTBY.

8.IlpakTrueckoe 3austue «Pemenue norapupmuueckux ypas-
HEHUI U HEPABEHCTBY.

9.IlpakTtrueckoe 3ausiTe «CUCTEMBI TMHEHHBIX YPaBHECHUI.
10.IIpakTrueckoe 3ansaTue «Pemenre TpUroHOMETpUYECKUX
YPaBHEHUI».

24

11.ITpaktrueckoe 3aHsTHe «CHUCTEMBI JIMHEWHBIX YPABHCHHIL.)
12 IlpakTuueckoe 3anstue «Pemienre TpUroHOMEeTpUYECKUX
YpPaBHEHUH U HEPABEHCTBY

CamocrosiTenpHas paboTa CTy/IE€HTOB

VYpaBHeHHE, KOPEHb ypaBHeHUs. HepaBeHCTBO, penieHne Hepa-
BEHCTBA.

[IpuMeHEHHE CHUCTEM K DPEIIEHUI0 MaTEMaTHMYECKHX 3ajad U
3a[a4 U3 Pa3NUYHBIX 00JaCTel HAYKU U pealbHOU KU3HH.
[TpuMeHeHNEe ypaBHEHUI M HEPABEHCTB K PEIICHUI0 MAaTEMATH-

OK 01,
OK 02,
OK 04




YEeCKUX 3aJ1a4 U 33]1a4 U3 Pa3TUIHbBIX 00JaCTei HAyKH U peaib-
HOM >KU3HHU.

Tema 2.2.
«DyHKIUU U TpapUKm»)

Coneprxkanue yueOHOro MaTepuana

1. @yHk1us, crnocods! 3aganus ¢pyHkiuu. O6nacts onpeaene-
HUS ¥ MHOXXECTBO 3HaueHUH QyHkimu. ['paduk hyHKIUN.
B3anMHo oOpaTHbIe PYHKITHH.

2. Oyukuwys, ee cpoiicTBa. UETHBIE U HEUETHBIC, TEPUOINYE-
CKHe, MOHOTOHHBIE (DYHKIIUH.

3. MakcuMyMmbl 1 MUHUMYMBI QyHKnnd. Haumbonbiiee n Hau-
MEHbIIIee 3HaUeHUE (PYHKIIMH Ha IPOMEXYTKE.

4.CrenieHHast QyHKIHSI C HATYPAIBbHBIM U IIETTBIM TIOKA3aTeIeM.
E€ croiicTBa u rpaduxk.

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

6.IToka3arenpHast QyHKIUS, CBOMCTBA U TpaduKy.

7. Jlorapudmudeckasi GyHKIIUHN, CBOHCTBA U TpaduKu.

8. TpuronomeTpuueckue QyHKIIUH.

9. Tpuronomerpuueckue PyHKIUHN y=Sin X U y=COS X, HX
CBOIICTBa U rpauKH.

10. Tpuronomerpuyeckre GyHKIMHA y=tg X M y=ctg X, UX
CBOIICTBa U rpauKH.
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B ToM uncie npakTH4eCKUX 3aHATHI

1.ITpaktuyeckoe 3ansatue «Vcnoap3zoBanue rpagukoB QyHK-
LU JUIsl pELIEHUS] YPAaBHEHUH U JINHEUHBIX CUCTEM.
2.Ilpaktuyeckoe 3ansatue «McnonapzoBanue rpagukoB (yHK-
LU JUIsl pELICHUS] YPAaBHEHUH U JINHEUHBIX CUCTEM.

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

4. ITpaxktuyeckoe 3ansatue «McnonabzoBanue rpagukoB (yHK-
LU JUIsl UCCIIEIOBAHUS IIPOLIECCOB U 3aBUCUMOCTEHN, KOTOPBIE
BO3HHKAIOT NPH PELLICHUHU 3aJ]a4 U3 IPYIUX Y4eOHBIX Mpeame-
TOB UM PCaJIbHOM KU3HM.»

CamocrostenbHas paboTa CTy/I€HTOB

Hcnonp3oBanue rpadukoB GyHKINN IJIs1 HCCIIEIOBAHUS TIPO-
LIECCOB U 3aBUCUMOCTEM, KOTOPbIE BO3HUKAIOT IIPU PELLIECHUU
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U PEATTbHOM KU3HU.

Paznen 3 «I'eomerpusi»




Tema 3.1.
«ITpsimMble U MIIOCKOCTH
B IPOCTPAHCTBE

Copneprxanue yueOHOTO MaTepuana

1. OcHOBHBIE OHATHS cTepeoMeTpur. Touka, mpsimas, ImiIoc-
KOCTb, IpOCcTpaHcTBO. [ToHsATHE 006 aKCHOMAaTHYECKOM MTOCTpOe-
HUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3
HUX.

2.B3anMHO€ pacnoJiokKEHUE MPSIMBIX B IPOCTPAHCTBE: Mepece-
KAIOLIUECs, IapaJIJIC/IbHbIE U CKPELUBAIOIIMECS IPSIMBIE.
3.I1apamienbHOCTh IPSMBIX U TJIOCKOCTEW B MPOCTPAHCTBE:
napajuleJbHbIE MIPSIMBIE B IPOCTPAHCTBE, apalIeIbHOCTh TPEX
IPSIMBIX, NAPAJICIBHOCTD NIPSIMOU U INTIOCKOCTH.
4.ITapanyenbHOCTh IUNIOCKOCTEN: MapaljieNIbHbIE IJIOCKOCTH,
CBOICTBA MapaJIEIbHBIX MIOCKOCTEH.

5.IlapannensHoe NpOEKTUPOBAHUE U €ro cBoicTBa. M300paxke-
HHE [IPOCTPAHCTBEHHBIX QUTYp.

6.YTIIBl ¢ COHANPaBICHHBIMU CTOPOHAMHU, YIOJ MEKIY IIPSIMbI-
MU B IIPOCTPAHCTBE.

7.11eplIeHIUKYIIAPHOCTD NPSAMOU U IJIOCKOCTH: IEPIICHIUKY-
JSIpHBIE NIPSIMBIE B IPOCTPAHCTBE, IPSIMbIE MapaUIeNIbHbIE U
NEPIEHIUKYJISPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHAUKYIISIPHO-
CTH IIPSIMOM U IUTOCKOCTH.

8.IleprnieHAUKyIApHOCTD MPSIMON U TUNIOCKOCTH, TEOPEMA O TIPsI-
MOH NEPIEHIUKYJIIPHON TUIOCKOCTH.

9.IlepneHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSTHUE OT MPSIMOM J0 MIIOCKOCTH, MPOEKIIHS
¢Gurypsl Ha MIOCKOCTb.

10.Yrael B IpoCTpaHCTBE: YToa MEXIY NPSIMOM U MIIOCKOCTHIO,
JBYTPaHHBIN YToJl, INHENHBIA yToJl ABYTPAaHHOI'O yIJia.
11.IlepneHauKyIsIpHOCTD IIJIOCKOCTEMN: IPU3HAK ITEPIIEHIUKY-
JISIPHOCTH JIBYX IUIOCKOCTEH.
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B ToM umncne npakTH4eCKUX 3aHATHI

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

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

Copneprxanue yueOHOTO MaTepuraa

1. BekTop Ha MIIOCKOCTH U B npocTpaHcTBe. CII0KEHHUE U BbI-
YUTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpA HA YUCIIO.
2.Pa3noxenue BEKTOpa 1o TpéM HEKOMILIAHAPHBIM BEKTOPaM.
IIpaBuino nmapasuienenuiena.

3.IIpssmoyronbpHas cuctemMa KoopauHaT B rpocTpaHcTse. Koop-
JIMHATHI BEKTOpA.

B Tom uncne IPAKTUICCKUX 3aHATHH

1. Ilpaktuueckoe 3ansTue «Pemienune 3amad, CBI3aHHBIX C MPHU-
MEHEHHEM IIPAaBUJI JEUCTBUN C BEKTOPAMM.

2. [Ipaktnueckoe 3ansitue «IIpocreiime 3aa4m B KOOpIUHA-
Tax».

3.IIpakTrueckoe 3aHsATHE «YTOJI MEXAY BekTopaMu. CKasip-
HOE MPOMU3BEACHUE BEKTOPOB. BriuncieHue yrioB Mexay npsi-
MBIMHU M IIOCKOCTSIMH. »

CamocrosiTenbpHas paboTa CTy/I€HTOB
KoopauHaTHO-BEKTOPHBIN METOJ] IPU PEIIEHUN F€OMETprUYe-
CKHX 3aJau.

OK 01,
OK 02,
OK 04

Tema 3.3.

Cogepxanue yueOHOro Marepualia
1.IlonaTrie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTpaH-
HUKAa, BBIITYKJIbIE U HEBBITYKJIble MHOTOTPAHHUKH, Pa3BEPTKA




«MHOrorpaHHUKN»

MHOTOTpaHHMKA.
2. [Tonsitue npusmel. [Ipusma: n-yronasHas npu3mMa, rpaHy U
OCHOBAHMS IPU3MBI, IPsIMasi ¥ HAKJIOHHAs PU3MBbI, OOKOBast U
II0JIHASl IOBEPXHOCTD IIPU3MBL.

3. IIpusma. IIpaBunbHas npuzma. IloBepXHOCTB. DIEMEHTHI
IIPU3MBI.

4.ITapannenenunen, NpsAMOYIroJbHBIA apaJUIEIEIUIE] U €T0
cBoricTBa. Ky0.

5.CeueHnus npusMsl.

6.Ilupamuia: n-yrojqpHas nupaMuia, rpaHd U OCHOBAHUE TTH-
paMu/bl, OOKOBas U MOJIHAS TTOBEPXHOCTh MUPAMU/IBI, IPABHIIb-
Has 1 yCeu€HHas NUpaMuga. Teopema o VIO yCeYEHHOM
IIUPAMHUIBL.

7. CeueHust nupaMu/ibl.

8.ITpaBuiIbHbIE MHOTOI'PAaHHUKHU: IOHSTHE IPABUIIBHOTO MHOI'O-
T'PaHHUKA, IPABWIbHAS IIPU3Ma U IIpaBUIIbHAS INPAMUA, IIPa-
BWJIbHAS TPEYTOJIbHAS MUPAMU/IA U MPABHIILHBINA TETPadp, KyO.
9.IlpencraBneHue o NPaBUIBHBIX MHOTOTPAHHUKAX: OKTAdIP,
JIOJIEKadIp U UKOCadIp

10.CummeTpust B IpOCTPAHCTBE: CHMMETPHS OTHOCUTEIIBHO
TOYKH, IPSIMOM, TNIOCKOCTH. DJIEMEHTHI CAMMETPUU B ITMPAMU-
Jlax, napajuiesenuneiax, IpaBUIbHbBIX MHOTOTPAaHHUKAX.
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B TOM uncie npakTH4ECKUX 3aHATHN

1.ITpakTuyeckoe 3aHsTHe «BbluncieHne 3J1eMeHTOB MHOTO-
IrpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBoii mo-
BEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIA]b
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH IMPSIMON IPU3-
MBD».

2. Ilpaktryeckoe 3aHATHE «DJIEMEHTHI TMPpaMuabl. Berancienne
3JIEMEHTOB MHOTOTPaHHUKOB: p&Opa, TMaroHaiu, yribh».
3.IIpocreiimue npoctpanctBeHHble «IIpocTeitmue npo-
CTPaHCTBEHHBIE (PUTYPHI HA MIIOCKOCTH: TETPa’Ip, KyO, mapai-
JeTIeTuIe ], IOCTPOCHUE CeueHU. BhIuncienne 371eMeHToB
MHOT'OI'pPaHHHMKOB: pEOpa, IMaroHaIu, yribh.

CamocrosiTensHas paboTa CTyICHTOB DJIEMEHTHl CHMMETPHUH B
nUpaMuIax, napajuieenuneaax, NpaBuiIbHbIX MHOTOTpaHHU-
Kax.

Tema 3.4
«Tena BpameHus»

Copneprxanue yueOHOTo MaTepuana

1. Humuuap: ocHOBaHMS 1 OOKOBast MIOBEPXHOCTh, 00pa3yromias
U OCb, IJIOMIA b OOKOBOI U MOJIHOM MoBepxHOCTH. Llnnmuuapu-
YyecKasi HOBEPXHOCTh, 00pa3yrolue MUINHAPUIECKON MoBepX-
HOCTH, OCh LMJINHIPUYECKON OBEpXHOCTH. CeueHns IUINH-
npa (mapajuieabHO U NePIIEeHINKYISIPHO OCH. )
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OK 01,
OK 02,
OK 04

OK 01,
OK 02,
OK 04




2.KoHyc: ocHOBaHME U BEepIIMHA, 00pa3yoIas U 0Ch, TUIOMIAb
OOKOBOM M MOJTHOM MoBepxHOCTH. KOHMYecKast TOBEPXHOCTb,
o0pa3yronire KOHHIeCKOM MOBEPXHOCTH, OCh U BEPIINHA KOHH-
yecko moBepxHocTu. CeueHuns KoHyca (mapajieTbHOe OCHO-
BaHUIO U TIPOXOJISINEe Yepe3 BEPIIUHY ).

3.YceuéHHblil KOHYC: 00pa3yrolue U BHICOTa, OCHOBaHUS U 00-
KOBasi TIOBEPXHOCTb.

4.Cdepa u map: meHTp, paauyc, IMaMeTp, IIOMAIs TOBEPXHO-
ctu ceprl. B3aumHoe pacnonoxenne chepsl U TUIOCKOCTH,
KacaTellbHasl TNIOCKOCTh K cdepe, momaas chepbl. CedeHus
nrapa.

5.Ilonstre 06 06bEMe. OCHOBHBIE CBOMCTBA O0BEMOB Te.
[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY I1JI0-
Ia/IsIMU TIOBEPXHOCTEH, 00BEMaMHU MOAOOHBIX TEJI.

6.Teopema 06 06bEME MPSIMOYTOIBHOTO NapaJlJIeNenuesa u
CIIECTBUA U3 HEE.

7.00béM npu3Mbl. O0bEM HUITHHIIPA.

8.00bEM tupamuasl. OObEM KOHYCA.

9.00béM 1mapa M ImIoImab chepsol.

B TOM 4nciie npakTUYEeCKUX 3aHATUN

1.IIpakTraeckoe 3ansatue «300pakeHne Ten BpalieHus Ha
IUI0CKOCTH. Pa3BépTka LuIMHApa U KOHyCay.
2.Ilpaktuyeckoe 3anstue «KomMOUHaLUU Te BpallleHus: U
MHOT'OI'paHHUKOB. MHOTOTrpaHHUK, OMUCAHHBINA OKOJIO C(epsl,
cdepa, BiucaHHasi B MHOTOTPAHHUK, UM TEJIO BPAIIECHUS».
3.Ilpaktuueckoe 3anstue «Ilo1o0HbIE TETa B IPOCTPAHCTBE.
CooTHoIIeHHs MeX/1y TUIOIIAIIMHU IOBEPXHOCTEH, 00bEMaMu
M0JI0OHBIX TEN.)»

Pa3znen 4 «AnreOpa u Hayajla MaTEMaTUYECKOTO aHAJIN3a»

Tema 4.1 Hauaa mare-
MaTHYECKOIr'0 aHaIn3a.

Coneprxkanue yueOHOro MaTepuasa

1. [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIEA0BATEIHHO-
cTeil. MOHOTOHHBIE MOCIEI0BATEIILHOCTH.
2.ApudmeTrnydeckas 1 reoMeTpruecKas rnmporpeccuu. beckoneu-
HO yOBIBaromas reomeTpudeckas nporpeccusi. Cymma 6ecko-
HEYHO YOBIBAIOIIEH reOMETPUUECKOM MPOTPECCHH.

3. IlpousBogHas pyHkuuu. Dopmysbl HAX0XKIAESHUS IPOU3-
BOJIHOM CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKITHIA.

4. ITpon3BoIHBIC NIEMEHTAPHBIX (PYHKINH.
5.'eomeTpuyecKkuii CMBICI MIPOU3BOTHOM.

6.DU3NYECKUN CMBICIT TPOU3BOTHOM.

7.1IpuMeHeHre MPOU3BOIHOM K UCCIIETOBAHMIO (DYHKIIMA HA
MOHOTOHHOCTh

8.IIpuMeHeHne MPOU3BOTHON K UCCIICTIOBAHMIO (DYHKIIMA HA
KCTPEMYMBI.

9.IlepBooOpa3nas. [IpaBuia BEIYUCICHUS IEPBOOOPA3HOM.
10.Taburma nepBooOpa3HbIX.

11.WUnTerpain.

12.®opmyna Herorona—Jleitbnuna.

13.MnaTerpai, ero reoMeTpUYEeCKUM CMBICII.

14.1HTerpai, ero reoMeTpu4eCcKiil CMbICII.

15.UuTerpai, ero Gu3u4ecKuidi CMBICII.

30

B ToM 4ncie npakTHYEeCKUX 3aHATUI
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OK 01,
OK 02,
OK 04




1.IIpaktuueckoe 3anarue «HaxoxaeHuss NpOM3BOAHON CYMMBI,
NPOM3BEACHUSA U YACTHOTO (DYHKIIHM.».

2.Ilpaktuyeckoe 3anstue «lIpuMeHnenue npon3BoaHON K UC-
CJIEZIOBaHUIO (PYHKLIUI HA MOHOTOHHOCTb M 3KCTPEMYMBD).
3.Ilpaktuueckoe 3anarue «HaxoxaeHne HanOOIbIIETO U HAU-
MEHBILIET0 3HAYCHHsI QYHKIMM Ha OTPE3KEM.

4.IIpaktnueckoe 3ansatue «uTerpan. Beruncienue narerpa-
na».

5.I0paktuyeckoe 3ansTue «Borancnenue unrerpana mo gpopmy-
ne Herorona—JIeliOHuIa.»

CamocrostenbHas padorta cTyneHToB Mcnonb30Banue nporpec-
CHUU JIJISl peUIeHHs] pealbHbIX 3a/1a4 MPUKJIAJHOTO XapaKkTepa.
@®opMmyJia CII0KHBIX ITPOLIEHTOB.

HenpepriBable GyHKITUH.

[TpumeHeHne NpOM3BOJHON I HAX0XACHNS HAaWITydIlero pe-
[IEHUS B MIPUKJIAIHBIX 3a[a4ax, 7S ONpeieeH s CKOPOCTH
npoliecca, 3aIaHHOr0 (OpPMYIIOi MK rpa)uKOM.

Pa3zgen 5 « MuoxecTBa u

JIOT'UKa»

Tema 5.1.
«MHOXeCTBa 1 JTOTUKa»

CogepxaHnue yueOHOro Marepuala

1. MHOXeCTBO, oriepaliuu HajJ MHOKecTBaMu. J{narpammer Dii-
nepa—Benna

2.0npeaeneHue, TeopeMa, CISIACTBUE, JIOKAa3aTeIbCTBO.

1.CamocrositensHas pabota ctyneHToB [IpumeHeHmne Teopetu-
KO-MHO>KECTBEHHOTO arapara JJisi OMUCaHUs PEaIbHBIX TIPO-
[IECCOB U SIBIICHUH, TP PEIICHUHU 33]1a4 U3 IPYTHX yUeOHBIX
MIPEJMETOB.

Pazgen 6 BepOHTHOCTL 1 CTaTUCTHUKA.

Tema 6.1.
«CyJaifHpie COOBITHS
U BEPOSITHOCTI

CogepxaHnue yueOHOro MaTepralia

1. KomOunaropHoe npaBuio ymHoxeHHs. [lepectanoBkY 1
daktopuan. Yucio coueTaHuid.

2.CnyyaifHble SKCTIEpUMEHTHI (OTIBITHI) U CITy4YaifHbIe COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCX0/b1). BeposTHOCTH ci1yyaitHOro
coObITHS. BIU30CTh 4acTOTHI M BEpOATHOCTH coObITHH. City-
YaifHbIE OMBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBI-
TUSMU. BeposTHOCTH COOBITHIA B ONIBITAX C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU.

3.0Onepanuu HaJ COOBITUSIMU: TIEpecedeHre, 00BETMHEHNE,
MIPOTHUBOIIOJIOXKHBIE COObITHS. J[narpammel Diinepa. Dopmyia
CJIO’KE€HHUS BEPOSTHOCTEMN. Y CIIOBHAsI BEPOATHOCTD. Y MHOKCHHE
BepoATHOCTeH. JlepeBo ciyuyaiiHOro s3xcnepumenta. opmyna
OJIHOM BeposiTHOCTH. He3aBucuMble COOBITHS.

B Tom uncne MMPAKTUICCKUX 3aHATHH

1.ITpaktrueckoe 3anstue « Tpeyronpauk [Tackang. opmyna
ounomMa HeroToHay.

CamocrositenpHas padora cryaeHToB [IpencraBneHne JaHHBIX
¢ TIOMoOIIIbI0 Tabnuil 1 auarpamm. CpeaHee apupmMeTHIecKoe,
Me/naHa, HanOoJIbIliee M HAMMEHbIIICE 3HAYCHHS, pa3Max, JHC-
nepcusa U CTaHAAPTHOC OTKIIOHCHUC YU CIIOBBIX Ha60p013.
Crny4aifHbIe OTIBITHI C PABHOBO3MOXXHBIMH JIEMEHTApHBIMU CO-
ObITHSIMU. BeposTHOCTH COOBITHI B OTBITaX C PABHOBO3MOX-
HBIMH 3JIEMEHTapHBIMU COOBITHSIMH. JlepeBo ciy4aiftHOro JKc-
MIEPUMEHTA.

Tema 6.2.

Cognepkanue yueOHOro MaTepuasa

OK 01,
OK 02,
OK 04




«Crnyyvaiinble BesinuuHbl | 1. BuHapHBIi ciyyaiiHbli ONBIT (MCIIBITAHKE), YCIIEX U HEYa-

U 3aKOH OOJIBIINX YH- ya. He3aBucumsle ucnsitanus. Ceprs He3aBUCUMBIX UCIIBITA-
cem. HU 710 nepBoro ycnexa. Cepust HE3aBUCUMBIX UCTIBITaHUI bep-
HYJUIH

2.YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIMYUH: MaTEMaTH-
YECKOE 0XKMJIaHUE, TUCIIEPCHS U CTAHIaPTHOE OTKJIOHECHHE.
MaremaTiueckoe OKuaHue OMHAPHOM CITy4aifHOW BEJIUYHHBI.
MaremaTHyecKoe OKHIAHUE CYMMBbI CITyYailHbIX BEIUYMH. Ma-
TEMaTUYeCKOe OXKHJIAaHUE U IUCTIEPCUS] TEOMETPUUYECKOT0 1 OH-
HOMHUAJIBHOTO PaclpeeIeHUMn.

3.3aKk0oH OOJIBIIMX YUCEN U €r0 PoJib B HAYKE, IPUPOJIE U 001IIe-
cTBe. BEIOOPOYHBIN METOT MCCIICIOBAHHUI.

CamocrostenpHas padora cryaenToB CiyyaiiHas BeIUYHHA. 6
Pacnpenenenue BeposTHOCTEM. J{Marpamma pacrpeaeneHus.
IIpumepsl pacnpeiesIieHul, B TOM YHCIIe, TEOMETPUIECKOE U
OMHOMMAJIBHOE.

ITprMephl IPUMEHEHHSI MATEMAaTUYECKOTO 0)KMJIAHUS, B TOM
YHCJIE B 33J]a4aX U3 IIOBCETHEBHOM KU3HH.

IIpuMepsl HENpEpBIBHBIX CIIy4alHbIX BeanyuH. [lonsaTue o
IUIOTHOCTH paclpenencHus. 3aaadu, IPUBOAIINE K HOpMaJlb-
HOMY pacrpezaeneHuto. [IoHsaTue o HopManbHOM paclpenese-
HUHU.

[TpomexyTouHas aTrrectanus B GopMe 3K3aMeHa 2(2)

Bcero: 290

3. YcnoBus peanuzanuu yueOHOro mpeamMera

3.1. Jlns peanu3anuu mporpaMMbl y4eOHOTO TIpeaIMeTa JOKHBI ObITh MPEIyCMOTPEHBI CIEAYIOIINE

crnenranbuble noMelleHus: B coorserctsun ¢ ®1'OC CIIO u ITOOIT:
Kabunet o6meobpazoBaTenbHBIX TUCIUILINH, OCHAIIICHHBIN 000pYy1I0BAaHUEM:

MOCAIOYHBIC MECTa TI0 KOJUYECTBY OOydYarommuxcs; padbodee MecTo IperoaaBarelis; HH(GpOpMaHOHHBIC
CTEHJIbI; MOJICJIM MPOCTPAHCTBEHHBIX TEN; HATJISIHBIE MOCOOUS (KOMIUIEKTHI Y4eOHBIX TaONuIl, MIAKaToB,
MTOPTPETOB BBIAAOIINXCS YUEHBIX- MATEMATHKOB), TEXHUICCKUMH CPEJCTBAMH OOyUYCHUS: MYJIbTUMEIHI-
HbIM 000pyZOBaHUEM, MOCPEICTBOM KOTOPOIO YYACTHHKH OOpa30BATENBHOTO IMpoliecca MPOCMATPUBAIOT
BH3YaJIbHYI0 HH(DOPMAIHIO IT0 MaTeMAaTHKE, CO3/Ial0T MPE3CHTAINH, BUICOMATEPHAIIbI, HHBIC JOKYMEHTBI,
KOMITBIOTEP C JIMIIEH3MOHHBIM MPOTPaMMHBIM OOecrieueHueM, UHTEPAKTUBHAS JI0CKa, 3aTEMHEHHUE, TOYKa
JOCTyTIa B HHTEPHET.

3aHATHS POBOJATCS C MPUMEHEHUEM DJIEKTPOHHOTO OOyUYeHHUsS U JAMCTAHIIMOHHBIX 00pa3oBaTelb-
HBIX TEXHOIOTHH.

3.2. HudopmanmonHoe oOecrieueHNE peaanu3aiiy MporpaMMbl

OCHOBHbIE TIEYaTHbIE U SJICKTPOHHbIE N3TaHUS:

1. Anrebpa u Haudana marematuyeckoro ananuza. 10-11 kmaccel. ba3oBblit U yriyGieHHbI ypoB-
HU : yueOnuk / 1. A. Anumos, FO. M. Konsrun, M. B. Tkauesa, [u ap.]. - 12-e uzn., crep. - Mocksa : [Ipo-
ceemienue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Texct : »snekrponHbif. - URL:
https://znanium.ru/catalog/product/2157448 (nata obpamenus: 19.06.2024). — Pexxum noctyna: 1mno noj-
TTUCKE.

2.MaremaTuka: anredpa ¥ Hayaiaa MaTeMaTHYeCcKOro aHanuza, reomerpus. ['eomerpus. 10-11 kiac-
cbl (0a30BBIN U yriyOneHHbIl ypoBeHb): yueOHuk / JI. C. Aranacss, JI. C. Kucenesa, 3. I'. [To3usk [u ap.].
- 7-e u3n., nepepaboTanHoe u nomnoiaHeHHoe - MockBa : Ilpocsemenue, 2022. - 287 c. - ISBN 978-5-09-
099446-0. - Tekct : anextponusbiid. - URL: https://znanium.com/catalog/product/1927208 — Pexxum nocty-
na: Mo MoJIIMUCKe.



https://znanium.com/catalog/product/1927208

3. www.feior.edu.ru (MupopmaiioHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIC MATEPHAJIBI).

4. www.sehool-eolleetion.edu.ru (Enunas komnexkunu nudpoBbIx 00pa30BaTEIbHBIX PECYPCOB).

JIOnOJTHUTEIbHbIE HCTOYHHUKH:

1. bammmaxkog, M. 1., Maremartuka : yaueOnuk / M. U. bammmakoB. — Mocksa : KnoPyc, 2024. — 394
c. — ISBN 978-5-406-12450-5. — URL.: https://book.ru/book/951555 (nata obpamenus: 19.06.2024). —
TekcT : 3MeKTPOHHBIN.

2. bammaxkos, M. 1., Maremartuka. [Ipaktukym : yueOHO-nipakTHueckoe nocooue / M. U. bamma-
koB, C. b. DurnHa. — Mocksa : KnaoPyc, 2024. — 294 c¢. — ISBN 978-5-406-13247-0. — URL:
https://book.ru/book/955149 (nata obpamenus: 19.06.2024). — TekcT : 31EKTPOHHBIN.

3. boromornos, H. B. Anre6pa u Havyana aHanu3a : yueOHoe mocobue AJis cpeHero npodeccroHaib-
Horo obOpazoBanusi / H. B. boromosnoB. — Mocksa : U3narensctBo FOpaiit, 2022. — 240 c¢. — (IIpodec-
cuoHanbHOe oOpaszoBanue). — ISBN 978-5-534-09525-8. — Texkct: anexTpoHHblid // OOpa3oBarenbHas
mwiardopma FOpaiir [caiit]. — URL: https://ezpro.fa.ru:3217/bcode/489977

4. boromonos, H. B. T'eometpust : yueGHOE TocoOue 1t cpenHero npodeccuoHaaIsHOTO 00pa3oBa-
nus / H. B. boromonoB. — Mocksa : UznatensctBo FOpaiit, 2022. — 108 c. — (IlpodeccuonansHoe 06-
paszoBanue). — [SBN 978-5-534-09528-9. — TekcT: anextponHslii // ObpazoBatenbHas miaatdopma FOpaitt
[caiiT]. — URL: https://ezpro.fa.ru:3217/bcode/489978

5. boromornog, H. B. Tlpaktudeckue 3anstus mo maremaruke B 2 4. Yacts 1 : yueOHOe mocobue asis
cpeanero npodeccuonaabHoro oopaszosanus / H. B. boromonos. — 11-e u3z., nepepab. u nomn. — Mock-
Ba : M3marensctBo IOpaiit, 2022. — 326 c. — (Ilpodeccrnonansuoe obpazoBanue). — ISBN 978-5-534-
08799-4. Texkct: osnextpoHHbli // OOpa3oBatenpHass 1uargpopma HOpaiitr  [caiit].
URL.: https://ezpro.fa.ru:3217/bcode/490666

6. boromonos, H. B. Ilpaktnueckue 3aHsaTus no MmatemMatuke B 2 4. Yacts 2: yuebHOe mocobue aiis
cpennero npodeccuonanbHoro odpaszosanus / H. B. boromonos. — 11-e u3a., nepepad. u mpomn. — Mock-
Ba : UznarensctBo IOpaiit, 2022. — 251 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
08803-8. Tekct: onexktponHbii // OOpasoBatenbHas 1uiatrgopma  Opaitt  [caiit].
URL: https://ezpro.fa.ru:3217/bcode/490667 28.08.2022).

4. KoHTpOIb U OLEHKA Pe3yJIbTaTOB OCBOCHUsSI y4EOHOr0 IIpeaMeTa
KoHTpoib 1 O11eHKa pe3yIbTaTOB OCBOSHHS y4€OHOI0 IpeMeTa OCyIECTBIIAETCS PernoaaBaTeIeM
B IIpoliecCe NMPOBENEHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHMSI, @ TAKXKE BBIMOIHEHUS CTYEHTaMH UHIN-
BUAYaJIbHBIX 3a/laHUM, IPOEKTOB, HCCIIEIOBAHUH.

Pe3ynbrarel 00y4eHMs Kpurepuu oneHku MeTozpl OIICHKH

1) BnaneHue MeTogamMu J10Ka3zareibCTB, airo- | [loaHora npogemoncTpu- | TectupoBanue, Bo-

pUTMaMu peLIeHUs 3ajad; yMeHHe (HopMyIupoBaTh
OTIpEJICIICHUs, aKCHOMBI M TEOPEMBI, IPHUMEHSATh UX,
MIPOBOJIUTDH JIOKA3aTEeIbHbIE PACCYKACHUS B XOJI€ pe-
IICHUs 3371a4;

2) yMeHHUe ONepupoBaTh MOHATUSAMU: CTETIEHb
qrcia, JorapugM YMCIa; YMEHUE BHITTOJIHATH BBIYHC-
JIeHWE 3HAUYEHUH U npeoOpa3oBaHMs BBIPAXXEHUI €O
CTCTICHSIMH | JiorapudMamu, IpeoOpa3oBaHus Ipoo-
HO-PaLlMOHAIbHBIX BBIPaKEHUIA;

3) yMeHue onepupoBaTh MOHATHUSMHU: PALUO-
HaJIbHbIE, HMPpPALMOHANbHbIE, IOKa3aTelbHbIe, CTe-
NIEHHBIEe, JIoTapu()MUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHHE OnepupoBaTh MOHATHAMH: (PYHK-
1Us1, HeMpepbiBHAs (DYHKIMS, MPOU3BOJHAS, MEPBO-
oOpa3Hasi, ONpeNeIeHHBI WHTETPajl; YMEHUE Haxo-
JUTh TPOU3BOJIHBIE 3JEMEHTApHBIX (YHKLUUH, HC-

POBaHHBIX 3HAHUH U
yMEHHUE TPUMEHSATh UX
MIPH BBINOJHEHUU MTpaK-
TUYECKUX paboT.
OneHka «5» cTaBUTCS
MIPH TIOJTHOTE OTBETA WU
pewenus B oobeme 90%
- 100%,

OrneHka «4» cTaBUTCS
MIPH TIOJTHOTE OTBETA WU
peuenus B oobeme 70%
- 89%,

OrneHka «3» cTaBUTCS
MIPH TIOJTHOTE OTBETA WU
pemienus B ooveme 51%
- 69%,

O1eHKa «2)» CTaBUTCS

IIPOCHI K 3K3aMCHY.



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

MOJIB3Yysl CIPaBOYHBIE MaTepHalbl; HCCIEIOBaTh B
NPOCTEHIINX Ciy4asX (PYHKIMM HAa MOHOTOHHOCTb,
HaXOJUTh HAWOONBIIMNE M HAUMEHbIINE 3HAYCHUS
(GyHKIHA; CTPOUTH rpa)uKK MHOTOWICHOB C MCTIOJb-
30BaHHMEM amrapaTa MaTeMaTHUYEeCKOTO aHAIN3a; IIPH-
MEHATh MPOU3BOJHYIO NPHU PELICHUU 3a/ad Ha JABH-
KEHHUE; pelaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4n
Ha HanOOoJbIIMEe U HAMMEHBIINE 3HAUYEHUs, HA HaXo-
KJIEHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue onepupoBaTh MOHATHIMMU: PaLHo-
HaJIbHAs (QYHKLUS, IOKA3aTeNbHas (PYHKLUS, CTECIICH-
Hasg (yHKOus, Jorapudmudeckas (yHKIHS, TPUTO-
HOMeTpudeckre PyHKIMH, 00paTHbIe (PYHKIMU; yMe-
HUE CTPOUTH I'paMKU U3YUEHHBIX (QYHKLUHI, UCTIONIb-
30BaTh rpa)uKyd MpU U3YyYEHHH IMPOLECCOB M 3aBH-
CHUMOCTEH, IPU PELICHUH 33734 U3 APYIHX y4eOHBIX
NPEeIMETOB U 3aJa4 U3 PealbHOM JKHU3HU; BBIpAXaTh
(dbopMyIaMu 3aBUCUMOCTH MEXK]Ty BETHUYNHAMU;

6) yMeHHue peliaTh TeKCTOBbIE 3a/1a4M pa3HbIX
TUTIOB (B TOM YHCJIE Ha TPOIICHTHI, JOJIH M YacTH, Ha
JBIKEHHE, paboTy, CTOMMOCTh TOBApOB U yCIYT, Ha-
JIOTH, 3a/1a4d W3 OOJIACTH YIIPABICHUS JIMYHBIMH H
ceMeWHBIMU (PUHAHCAMMU); COCTABIIATH BBIPAKECHHUS,
ypaBHEHUsI, HEPABEHCTBA U MX CHCTEMBI 110 yYCIOBHIO
3aJjau, MCCIEN0BaTh MOJYYEHHOE pEIleHHe U OIle-
HUBATh MIPABJIOTIOIOOHOCTD PE3yIIhTATOB;

7) yMeHHue OnepupoBaTh MOHATHIMHU: CpelHEe
apupMeTHIeCKOe, MeIaHa, HanOoJIbIIee 1 HANMEHb-
Iiee 3HAuYeHWs, pa3Max, AMUCIEPCHUs, CTaHIApTHOE
OTKJIOHEHHE YMCIIOBOTO HAa0Opa; yMEHUE M3BJICKATh,
MHTEPIPETHPOBATh WH(POPMAILIMIO, MPEICTABICHHYIO
B TaONUIAX, Ha TUarpaMMax, rpadukax, oTpaxkaro-
IIyI0O CBOWCTBA peabHBIX IPOLECCOB M SBICHMIA;
MPEJCTaBIATh HHOOPMAIMIO C MOMOIIBI0 TAOIHIl U
JMarpaMM; UCCIIeIOBaTh CTATUCTUYECKUE JaHHBIC, B
TOM YHCIIE C IPUMEHEHUEM IpaUIeCKUX METOJOB H
3JIEKTPOHHBIX CPEJICTB;

8) yMeHue oneprupoBaTh MOHITUSIMHU: CIIydaii-
HBI{ OMBIT U CIIy4aifHOE COOBITHE, BEPOSITHOCTD CITY-
YaifHOTO COOBITHS;, YMEHHE BBIYHCIISTH BEPOSITHOCTD
C HUCHOJb30BaHUEM IpaUUECKUX METOAOB; MPUME-
HATh (DOPMYJIBI CIIOKEHHSI U YMHOKCHHUSI BEPOSTHO-
cTel, KOMOMHATOpHBIE GaKThl U (HOPMYIIBI IPU perie-
HUH 33]1a9; OIICHUBATh BEPOSTHOCTH PEATbHBIX COOBI-
THUI; 3HAKOMCTBO CO CITy4ailHBIMHM BETMUMHAMHU; yMe-
HUE TPHUBOJUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJIBLINX YHCENl B MPUPOAHBIX M OOLIECTBEHHBIX SB-
JICHUSX;

9) ymenue onepupoBaTh MOHATHAMHU: TOUKA,
npsiMasi, IJIOCKOCTh, TIPOCTPAHCTBO, JBYTPAHHBIN
yTroJl, CKpeLIUBaroIUecs IpsMble, apaIeIbHOCTh U
NEPIEHAUKYISAPHOCTh TPSMBIX U TUIOCKOCTEH, yrou
MEXIY NPSMBIMH, YIoJ MEXIYy MpsIMOH U IUIOCKO-
CTBIO, YTOJI MEX]TY TUNIOCKOCTSIMH, PACCTOSIHUE OT TOY-

IIpU MMOJTHOTE OTBETA UJIN
pemienus B oobeme 50%
U MCHee.




KM JI0 TUIOCKOCTH, PACCTOSTHUE MEXAY IPSIMbBIMH, pac-
CTOSIHHE MEX/Y INIOCKOCTSIMU; YMEHHE UCIIO0Ib30BaTh
IIPU PEIICHUH 3a/a4 U3yueHHbIE (DAKThI U TEOpPEMbI
IUIAaHUMETPUM; YMEHHME OLIEHUBATh pa3Mepbl 00bEK-
TOB OKPY>KaOILIEro MUPA;

10) ymeHue onepupoBaTh MOHATUSIMU: MHOTO-
IpPaHHMK, CEYEHUE MHOTOTPAaHHUKA, KyO0, mapasuiese-
nunes, npusma, nupamuaa, Gurypa U MnoBEpXHOCTb
BpallleHHs, HUIMHIpP, KOHYC, map, chepa, cedeHus
(urypsl BpaleHus, TNIOCKOCTh, KacarIasics c]epsl,
LWIMH]pA, KOHYyCa, IJIOLaAb IOBEPXHOCTH NMHUpaMU-
Ibl, TIPU3MBI, KOHYCa, LWIMHIPA, IUIOIAAb CQEepHl,
o0beM Ky0a, NPSMOYTOJILHOTO IapaulesienuIiesaa,
NUPaMU/Ibl, IPU3MBL, IUIMHIPA, KOHYCA, 11apa; yMme-
HUE H300pakaTb MHOTOTPAHHUKU U IOBEPXHOCTHU
BPALLEHMS], X CEYEHUS OT PYKH, C IOMOIIBIO YEPTEXK-
HBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE
pacrno3HaBaThb CUMMETPHUIO B IIPOCTPAHCTBE; YMEHUE
pacrno3HaBaTh NIPaBUIIbHBIE MHOTOTPAHHUKY;

11) ymenue onepupoBath MOHITHSIMH: IBUXKE-
HUE B IPOCTPAHCTBE, IMOJOOHBIE (UTYPBI B TPO-
CTPaHCTBE; UCI0JIb30BATh OTHOILLIEHUE TUIOMIA/IEeH Mo-
BEPXHOCTEHN M 00BEMOB MOJOOHBIX (PUTYpP TIPH pelie-
HUU 3a7a4;

12) ymeHue BBIYMCIATH T€OMETPUUYECKHE Be-
JUYUHBI (IJIMHA, YTOJ, IUIOIIaab, 0ObeM, IUIOIab
MOBEPXHOCTHU), HCHOJb3YsI M3Y4YeHHBbIE (HOpMYIBI U
METO/IbI;

13) ymeHue onepupoBaTh MOHATUSAMU: NIPSIMO-
yrojbHasl CUCTEMa KOOpPJIMHAT, KOOPAWHATHI TOYKH,
BEKTOP, KOOPJIMHATBl BEKTOpA, CKAJISIPHOE IPOU3BE-
JICHHE, YroJl MEXIy BEKTOpaMHu, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOpA HA YUCIIO; HAXOIUTH C IIOMO-
IIbI0 U3YYEHHBIX (OPMYJT KOOPJIMHATBHI CEPEIUHBI
OTpE3Ka, PACCTOSTHUE MEKIY ABYMs TOUKaAMU;

14) ymenue BpIOMpATh MOAXOASIIUN U3YyUYEH-
HBIM METOX I PELIEHUs 3aJayd, paclio3HaBaTh Ma-
TeMaTu4eckue (pakThl 1 MaTeMaTU4YECKHE MOJEIU B
NPUPOJHBIX U OOILIECTBEHHBIX SBJICHHSX, B HCKYC-
CTBE; YMEHHE MPUBOAUTH MPUMEPHl MAaTEMAaTHUYECKUX
OTKPBITUN POCCUMCKON U MUPOBOM MAaTe€MaTUYECKON
HayKH.




