[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: banammp3oes Hasum JinopnHoBMY

[lomxHocTb: PexTop

[ata nognucanus: 05.06.2025 18:40:101\/11/“_"}ICTe 6 P®
VHMKaNbHBIE MPOTDaMMHbI KNIOY: PC¢TBO HAYKHU U BLICIIET0 00pa30BaHUSA
20b84ea6d19eae7c3c775fccd8365441470edec/
———PeaepadibHoe FocyAapcTBeHHOE 010/7KeTHOe 00pa3oBaTe/ibHOE yUpeKIeHue

BbICIIEr0 00pPa30BaAHUSA

«JlarecTaHCcKuUil rocy1apCcTBeHHbIH TEXHUYECKUI YHUBEPCUTET»

PABOYAS ITIPOT'PAMMA YYEBHOM JUCHUIIINHBI

Juciuninnna OVY /.13 MaremaTuka

HMHJIEKC ¥ HAaMMEHOBaHKe aucuuIinael mo OITOIT

s crienuanbHocTH  15.02.17 MoHTaK, TeXHHYecKoe 00C/1y:KMBaHUe, IKCILTYyaTalus
U PEMOHT NMPOMBIILIEHHOT0 000pPY/10BaHUA (110 OTPACJISAM)

KO/I ¥ ITIOJTHOE€ HAUMEHOBAHHUE CIICIIUAJIBHOCTH

OCHOBHOe€ 00111ee 00pa3oBaHme,

ypoBeHb 00pa3oBaHus, Ha 6a3e koToporo ocsausaercs ITTICC3

¢punnan ®I'bOY BO «AI'TY» B 1. Kacnniicke,

HauMCHOBAHUE tbal(yaneTa, TJ€ BEACTCA JUCUMILIMHA

OTICIeHHE 001eo0pa3oBaTeIbLHBIX JUCHUIINH.

HAaMMEHOBAHUE OTACICHHUSA, 38 KOTOPBIM 3aKpEIjieHa JUCUUIIIINHA

dopma 00yueHust OYHAasA

O4YHasl, 3a04HAs

r. Kacrmiick - 2023






COJAEP)KAHUE

OBIIASl XAPAKTEPUCTHUKA PABOYEI ITPOTPAMMBI VUEBHOM
JIMCUATUINHEI

CTPYKTYPA U COJEPXXAHUE YYEBHOU JIUCLIMITJIMHBI

YCJIOBUS PEAJIM3ALIMM YUEBHOU JIMCLIUTIJIMHBI

KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOU JIUC-
HOUIDIMHBI

CcTp.

10



1.OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILINHBI

1.1. MecTo NMCHUIUIMHBI B CTPYKTYpe OCHOBHOI NpodeccHoHAIbHOI 00pa3oBaTeIbHOI
NpOrpamMMmbl

VYuebnas qucuumiuHa «OY J1.13 Martematruka» oTHOocUuTCs K yueoHoMy mukiny «COO. Cpennee
obmee obpazoBanue (OOmEeoOpa3oBaTeNbHbIC YUeOHBIC TUCIUILIMHEI)» paszaena «OIl. O6meobdpaso-
BareinbHasa nmoaroroskay ITICCS.

Pabouast mporpaMma AWCIHHILTAHBI SBJSIETCS YaCThIO OCHOBHOM MpodeccnoHaIbHON 00pa3oBa-
TenpHOM nporpammel B cootBeTcTBUU ¢ @I'OC no cnenunansHoctu CITO 15.02.17 MonTax, TexHu4e-
CKO€ OOCITy)KUBaHHE, SKCIUTyaTaldsi ¥ PEMOHT MPOMBIIUICHHOTO 000pYyJIOBaHUs (IO OTPACIsIM) ISt
OYHOTO 00YYEHHs CTYICHTOB, UMEIOIIMX OCHOBHOE 00111ee 00pa3oBaHue.

[Tporpamma paspabortana Ha ocHoBe TpeboBanuii I'OC cpexnero npodeccuonaabLHOr0 00pa-
3oBaHus 1 GI'OC cpemnero odmiero o0pa3oBaHus, MPEABIBISEMBIX K CTPYKTYPE, COACPKAHUIO H pe-
3yJIbTaTaM OCBOCHHSI YU€OHOM MTUCIMIUIHHBI «MaTemMaTukay.

1.2 O0masi XxapaKTepuCcTUKAa Y4eOHOM TUCHUIINHbI

W3ydeHne ydeOHON TUCIUIUIMHBI CIOCOOCTBYET 00ECIICUeHUIO0 CPOPMUPOBAHHOCTH TIPEICTAB-
JICHUW O COIMAJbHBIX, KYJIBTYPHBIX U UCTOPHUECKUX (AKTOpPaxX CTAHOBJICHUS MAaTEMAaTUKH; JIOTHYE-
CKOT'0, aJITOPUTMHUYCCKOTIO U MAaTEMATUUCCKOT'O MBIIIJICHU A, yMeHI/Iﬁ IMPUMCHATH MOJYUCHHBIC 3HAHUSA
IIPU PEIICHUM PA3JIUYHBIX 33J1a4; MPEJICTABICHUN 0 MaTeMaTHKE KaK YaCTH OO0IEYeI0BEYECKON KyIIb-
TYpbl, YHUBEPCAIILHOM SI3bIKE HAYKH, IIO3BOJIAIOIIEM OIMUCHIBATH U U3Yy4aTh PEAJIbHBIE IIPOLIECCH] U SB-
JICHUSL.

1.3 Heau u TpeboBaHMA K pe3y/JbTaTaM OCBOEHUsI 0011e00pa3oBaTeIbHOI y4eOHOMH qHC-
HHUILTHHBI

IIporpamMmma opueHTHPOBAHA HA TOCTHKEHHUE CJIEAYIOLIUX LeJIeii:

Coneprkanue nporpaMmbl «MatemaTiKay HalpaBiICeHHO HA JOCTHXKEHHUE CIEAYIOIINX LETIeH:

— ¢opMupoBaHUe y 00ydarOlUXCsl MPEACTABICHUI O POJIM M MECTE MAaTeMaTUKH B COBPEMEH-
HOM OO0IIIECTBE, O CIIOC00aX ONMMUCAHUs HA MATEMAaTHICCKOM SI3BIKE SIBIICHUH peaTbHOr0 MUPA,

— (hopmupoBanme y 00y4aromMXcs YMEHHH BIaJICHUSI METOIaMU JIOKa3aTENbCTB M AITOPUTMOB
pelICHUA; YMCHI/Iﬁ HUX NPUMCHATH AJId BBIIIOJHCHUSA HpO(i)@CCI/IOHaJII)HI)IX 3aaa4, IMpoBOAUTH JOKasa-
TEJIbHBIE PACCYKACHUS B X0JI€ PEIICHUS 3a/1a4;

— Pa3BUTUC Yy 06yqa101111/1xcs{ IMO3HABATCJIbHBIX MHTCPCCOB, MHTCIIICKTYAJIbHBIX TBOPUYCCKHUX
CIOCOOHOCTEH MyTeM OCBOCHHSI U MCIOJB30BaHUSI MAaTEMATUYECKUX METO/0B MPHU M3YYCHHUU Pa3iny-
HBIX Y4EOHBIX MTPEIMETOB;

— BIIQJICHHE MaTeMaTH4eCKOU KyJIbTYpO M MPOCTPAHCTBEHHBIM MBIIIIEHUEM, CIIOCOOHOCTHIO
AHAJIM3UPOBATh U OICHHUBATDH I/IHq)OpMaHI/IIO B Cpeac O6p330BaTeJ'IBHBIX 1 COIINAJIBHBIX KOMMYHI/IKaIII/H\/JI.

B pamkax mnporpamMmbl y4yeOHON MUCHUIUIMHBI OOYYAIOIIMMHUCS OCBAMBAIOTCS YMEHHS U

3HAHUS.
Koax OK

OK O1.

YMmenus 3Hanusa

Bribupath criocoOsI pe-
IICHHUS 337124 podeccuo-
HaJIbHOM JIeATENbHOCTH,
IMPUMCHUTEIIBHO K pas-
JIMYHBIM KOHTEKCTaM

V1 pacno3HaBath 3a1a4y u/Wid IpodiemMy
B NIPO(eCCUOHATTLHOM H/HIIH COIUATEHOM
KOHTEKCTE;

Y2 aHanu3upoBaTh 3aja4y W/HWIU TPO-
OJIeMy ¥ BBIJIENISATH €€ COCTaBHBIC YACTH;
VY3 onpenensaTh 3Tanbl pelieHUs 3a1a4u;
Y4 BeIABNATE M 3PPEKTHBHO UCKATh WH-
dbopmanunio, HEOOXOIUMYIO JUTS PEIICHHUS
3a/1a4¥l W/UIH IPOOIIEMBI,

V5 cocTaBuThb IIIaH ACHCTBUS,

Y6 onpenennTs HEOOXOIUMBIE PECYPCHI;
VY7 BnaseTh aKkTyaJbHBIMH METOAAMH pa-
00TBl B MPO(ECCHOHAILHON U CMEXHBIX
chepax;

V8 peann3oBaTh COCTABJICHHBIN TUIAH;

VY9 onenuBaTh pe3ysibTaT M MOCIEACTBUS
CBOMX JIEUCTBUI (CaMOCTOSITENIFHO WIIH C
MTOMOIIIbIO HACTABHUKA).

31 akTyaneHBIH TpodecCHOHATBHBIN U
COIMAIBHBI KOHTEKCT, B KOTOPOM
MPUXOTUTCS padOTATh U JKHTH;

32 OCHOBHBIE HCTOYHWUKH UH(OpMAIH
W pecypchl ISl pelieHus 3a/1a4 U Mpo-
6neM B mpo)eCcCHOHAIBHOM H/WIH CO-
[UATEHOM KOHTEKCTE;

33 anropuTMBl BBIMOJIHEHUS PabOT B
npodecCHOHANBHON U CMEXKHBIX 00J1a-
CTSIX;

34 MeTozpl paboThl B MPoeCCHOHab-
HOW M CMEXHBIX cepax;

35 cTpykTypy IUlaHa Ui PELIeHUs 3a-
nay;

37 TMOpANOK OLEHKH PEe3yIbTaTOB pe-
LIeHus 3a71a4 npodeccHoHanbHON Jes-
TEJILHOCTH




OcBoenue cojepkaHusi yuyeOHOH AUCHUIUIUHBI «MaTeMaTuka» 00ecreynBaeT IOCTH)KEHHE
CTYJIEHTaMH CIEAYIOIIMNX PE3YIbTATOB:
JIMYHOCTHBIX:

JI1  chopmupoBaHHOCTH IPAXKAAHCKONM MO3ULIMK O00YYArOIIErocs Kak akKkTUBHOTO U OTBETCTBEH-
HOTO 4JIEeHa POCCHICKOT0 O0IIECTBa;

JI2  npuHsATHE TPaIUIMOHHBIX HAI[MOHAJIBHBIX, OOIIEYEIIOBEYECKMX T'YMAHUCTUYECKUX W Jie-
MOKPaTHYECKUX LIEHHOCTEN;

JI3  ymeHue B3aMMOJENUCTBOBAThH C COLIMATLHBIMU MHCTUTYTaMHU B COOTBETCTBUHU C UX (DYHKIIHU-
SIMM Y HA3HAYEHUEM;

JI4  oco3HaHMe TUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOrO OyyILEro;

JI5 roToBHOCTH K TPYZy, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPY10JII00ue;

JI6 TOTOBHOCTH K aKTUBHOM JEATEIbHOCTH TEXHOJOTUYECKON U COIMAILHON HAIIPAaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMIOJIHITH TAaKyIO JAESITEIbHOCTD;

JI7 wHTepec K pa3iM4HBIM cdepam NpoPecCHOHATBHON IESITEeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BBIOOP Oynyiel mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

JI8 TOTOBHOCTH M CHOCOOHOCTH K OOpAa30BaHMIO M CaMOOOpA30BAHMIO HA MPOTSHKEHUHM BCei
KU3HH;

JI9  copMHpPOBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BH-
THS HaYKUd U OOIIECTBEHHOH MPAaKTHKH, OCHOBAHHOTO Ha JMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO-
3HaHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUDE;

JI10 oco3HaHME LIEHHOCTU HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTh IPOECKTHYIO U
HCCIIEA0BATENBCKYIO AESATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

MeTtanpeaMeTHBIX:

M1 - cmocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIFHOMY TIOMCKY METOJOB PEIICHHUs IpaKTH4e-
CKHX 3aJ1a4, IPUMEHEHUIO Pa3JINYHbIX METOJIOB [TO3HAHNUS;

M2 - ¢QopMupoBaHHE HAYYHOT'O THIIA MBIIUICHUS, BIAJACHNE HAYIHOW TEPMUHOJOTHEH, KI0Ue-
BBIMU MTOHATUSMU U METOAAMU;

M3 - aHanu3upoBaTh NOJYUYEHHBIE B XOJ€E PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUYECKH OLICHUBATh
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

M4 - paszpabaTbiBaTh IUIaH peLIEHUS MPOOJIEMBbI C YUETOM aHaIM3a UMEIOIINXCSI MaTepPUATIbHBIX
U HEMATEpHUAJIbHBIX PECYPCOB;

MS - ocymiecTBIsATH IEJCHANIPABICHHBIM TOUCK TMEPEHOCa CPEJCTB U CIOCOOOB ACHCTBUSA B
npodeccHoHaNbHYIO Cpeny;

M6 - KOOpIMHHPOBATH U BBINOJIHATH PadOTy B YCIOBHUSX PEATbHOr0, BUPTYaJIbHOTO U KOMOU-
HUPOBAHHOTO B3aUMOJICHCTBUS;

M7 - ocymecTBIATh MO3UTUBHOE CTPATETHUYECKOE MOBEACHNUE B Pa3IMUHbIX CUTYalUsX, MPOSB-
JSITh TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

MS8 - caMOCTOSITENIbHO OCYIIECTBISATh I103HABATEIbHYIO JIE€ATENbHOCTh, BBISIBIATH MPOOJIEMBI,
CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 33/a4M B 0Opa30BATENbHOM NEATEIBHOCTH U KU3HEHHBIX
CUTYalUsIX;

M9 - caMOCTOSITEIBHO COCTABIATH IJIAaH PELICHUs MPOOJIEMbI ¢ yYETOM MMEIOLINXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUII;

MI10 - naBaTh OLIEHKY HOBBIM CUTYalLHUsIM;

MI11 - pacmupsTh paMK{ y4eOHOTO TIPeMETa Ha OCHOBE JIMYHBIX TPEAMOYTCHHH;

M12 - nenaTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

M13 - oueHuBaTh NPUOOPETEHHBIN OIIBIT;

MI14 - naBaThb OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIBHOCTD, OLIEHUBATh CO-
OTBETCTBUE PE3YJIBTATOB LIEIISAM;

M15 - BnaseTh HaBBIKAMH [MO3HABATEIbHON pedIeKCHU KaK OCO3HAHMS COBEPIIAEMbIX JACHCTBUI
Y MBICJIUTENbHBIX IPOLECCOB, UX PE3YJILTATOB U OCHOBAHUI;

MI16 - yMmeTb OLICHMBAaTh PUCKU U CBOEBPEMEHHO TPUHUMATD PEILIEHUS 110 UX CHUKEHUIO;

MI17 - chopMHUpPOBAaHHOCTH CAaMOPETYJIUPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TTPUHHU-
MaTh OTBETCTBEHHOCTh 3a CBOE IOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIMOHAIBHBIM H3Me-
HEHUSM U MPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;



MI18 - yMeHHe NpHUHHMATh MOTUBBI U apryMEHThI APYTUX JIOAECH IPU aHAJIN3€ PE3yIbTaTOB €S-
TEIbHOCTH;
M19 - ymeHue npu3HaBaTh CBOE MPABO U MPaBO APYTHX JIIOJEH HAa OMIHOKH;
M20 - ymeHue pa3BUBaTh CIIOCOOHOCTb NOHUMATh MUP € TIO3ULIUH JIPYTOro YeIOBEKa.
IIpeameTHbIX:

I11 BnazeHue METOAAMH J10KA3aTeNbCTB, AJITOPUTMAMU pEIEHHs 3aad; yMeHue HopMyIupo-
BaTh OIPEAEICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH JOKA3aTEIIbHBIE PACCYXICHUS B
XOJI€ peUICHUs 3a/1ay;

I12 ymeHue onepupoBaTh MOHATUAMU: CTENIEHb YUCIIA, JOrapu(M UYUCIIa; YMEHUE BBIIOIHATH
BBIUUCIICHUE 3HAUYCHUI 1 MpeoOpa3oBaHMsl BHIPAKEHUH CO CTETIEHsAMH U Jorapudmamu, npeodpas3oBa-
HUS IPpOOHO-PAIMOHAJIBHBIX BBIPAXKEHUH;

[13 ymeHue onepupoBaTh IMOHATUSMU: pPaLMOHAJIbHBIE, UPPALMOHAJIbHBIE, IOKAa3aTEIIbHBIE,
CTEIEeHHbIE, JOrapu(PMHUUECKUE, TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

[14 ymenue omepupoBaTh MOHATUAMU: (PYHKIUS, HENpEpbIBHAS (DYHKIMS, TPOU3BOIHAS, TIEP-
BOOOpa3Hasi, ONpe/eIeHHbIH MHTErpaj; YMEHHE HAaXOAMTh NPOU3BOJAHBIE 3JIEMEHTapHBIX (DYHKIMMH,
UCTOJB3Yysl CIPAaBOYHBIE MaTepHAIIbl; MCCIEOBATh B MPOCTEHINNX CiydasX (YHKIUM Ha MOHOTOH-
HOCTb, HAXOJIUTh HAHOOJbIINE U HAUMEHbIINE 3HAYCHUs (QYHKIUH; CTPOUTH rpa)uKi MHOTOUJIEHOB C
HCII0JIb30BAaHUEM allllapata MaTeMaTHYEeCKOro aHalu3a; MPUMEHSATh IPOU3BOJHYIO MPU PEIICHUHU 3a-
Jla4y Ha JIBM)KEHUE; PelIaTh IPAKTUKO-OPUEHTUPOBAHHbIE 331a4l Ha HAauOOJbIINE U HAUMEHBIINE 3Ha-
YEeHMsI, Ha HaX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

II5 ymeHue omepupoBaTh MOHATUSAMH: pAaLMOHANbHAs (DYHKIUS, MOKa3arenbHas (yHKIuA,
creneHHast QyHKIHA, JorapudpmMudeckas GyHKINs, TPUTOHOMETpHUeCKUe (QyHKIMH, 0OpaTHbIE (PyHK-
LIU1; YMEHHE CTPOUTH rpaUKU U3y4EeHHBIX (QYHKLUH, UCIIOIb30BaTh rpauKy IPU U3YYEHUH MpoLec-
COB M 3aBHCHMOCTEM, MpHU PEILIEHUH 3a]1a4 U3 IPYrHX y4eOHBIX MIPEIMETOB U 3a/1a4 U3 peajbHOU JKu3-
HU; BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/1y BeJIMUNHAMM;

[16 ymeHue pemiaTh TEKCTOBBIE 33/1a4M Pa3HBIX TUIOB (B TOM YMCIIE HAa MPOLEHTHI, JOJIU U Ya-
CTH, Ha JABMXKEHHE, pabOTy, CTOMMOCTb TOBAapOB M YCIYI, HAJIOTH, 3aJaud M3 O0JAcTU YIpaBJICHUS
JIMYHBIMHU U CEMENUHBIMU (PMHAHCAMM); COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTe-
MBI IO YCJOBHIO 3aJlaud, UCCIIEZOBATh IMOJIyU€HHOE pEIleHUE U OLEHUBATh IPaBJONOJI00HOCTh pe-
3yJbTaTOB;

I17 ymeHue omnepupoBaTh HMOHATUSAMH: cpeiHee apupMeTHyYecKoe, MeJluaHa, Hauboubllee U
HauMEHbIlIee 3HAYeHUs], pa3Max, JUCIEpCHUsi, CTaHJapTHOE OTKJIOHEHUE UYMCIOBOTrO HaOopa; yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMAIIMIO, IPEICTABICHHYIO B Ta0IUIaX, HAa JUarpaMmMax, rpadu-
Kax, OTPaXKalolL[yl0 CBOMCTBA peallbHbIX IMPOLECCOB U SIBICHUN; IPEACTABIATh HH(POPMALIUIO C TIOMO-
IbI0 TAOJUIl U IUarpamMMm; UCCle0BaTh CTATUCTUYECKUE JJaHHBIE, B TOM YHUCIIe C IPUMEHEHHUEM Ipa-
(uYeCcKUX METOJI0B U 3JIEKTPOHHBIX CPE/ICTB;

I18 ymeHue onepupoBaTh MOHATHAMM: CIyYaiHbII ONBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTh
CIIy4aiilHOTO COOBITHS; YMEHUE BBIYMCIATH BEPOATHOCTH C HMCIOJIb30BAaHMEM IpaUuecKUX METOJI0B;
IPUMEHATH (OPMYIIBI CIOKEHUS U YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHATOpHBIE (DAKThl U (POPMYIIbI
IIpU PELICHUH 3a]1a4; OLEHUBATh BEPOSATHOCTH pEeaIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4yallHbIMU Be-
JMYMHAMM; YMEHHE MIPUBOAUTD NIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YHUCEN B MPUPOTHBIX U 001IIe-
CTBEHHBIX SIBJICHUSIX;

II9 ymeHnue onepupoBaTh NOHATHUSIMM: TOYKA, MpsMas, IJIOCKOCTb, MPOCTPAHCTBO, JBYIPaH-
HBIM YToJ1, CKpeluBarouifecs npsMple, napajieIbHOCTh U MEePHEeHANKYISIPHOCTh IPSIMBIX U IJIOCKO-
CTEH, yroJl MeXAy IPSIMBIMU, YTOJl MEXY MPSMOM M INIOCKOCTBIO, YTOJ MEXY IJIOCKOCTSIMHU, PacCTo-
SIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEX]Yy MPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMH; yMe-
HHUE UCIIOJIb30BaTh NPU PELICHUHU 3a/1a4 U3y4YeHHbIe (PAKThI U TEOPEMBbI INITAHUMETPUU; YMEHUE OLICHU-
BaTh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

I110 ymeHue onepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, CEYEHHE MHOTOrpaHHMKa, KyO, mapai-
JIeNenuIe]], Mpyu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpallleHHs], IUIMHAP, KOHYC, 1map, chepa, ce-
4yeHus1 GUrypsl BpalleHUs, IIIOCKOCTb, Kacaromascs cepsl, HIUIMHIPA, KOHYCa, IJIOLIa (b ITOBEPXHO-
CTH MUPaMUJIbI, TPU3MBI, KOHYCa, WIMHJpPA, TIIOIMaas ceprl, 00beM Kyda, IpSIMOYToJIbHOTO Mapai-
Jenenunena, TUpaMuibl, IPU3MbI, HWIMHAPA, KOHYCa, I1apa; yMEHHEe U300paxaTh MHOTOIPAaHHUKH U
MOBEPXHOCTH BPAIIECHHUS, UX CEYEHUS OT PYKH, C MOMOIIBI0 YEPTEHKHBIX HHCTPYMEHTOB U AJIEKTPOH-
HBIX CPEJCTB; YMEHHE PACIIO3HABATH CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE pAacliO3HABaTh PABUIIbHBIE



MHOT'OTPaHHUKY;

I111 ymeHue onepupoBaTh MOHATUSIMH: JIBH)KCHHE B NMMPOCTPAHCTBE, MOJA00HBIE (PUTYPHI B TIPO-
CTPaHCTBE; MCIOJIb30BaTh OTHOIICHUE TUIOMIAJICH TOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTYpP MPHU
peIIeHuY 3a/1a4;

[112 ymeHHE BBIYUCIATh TEOMETPUUYCCKUE BEIHUMHBI (JUTHHA, YTOJI, ILIOMAAb, 00HEM, TUIOIIAThH
MMOBEPXHOCTH ), UCIIOJIb3YsI H3YUYCHHBIC (DOPMYJIbI M METO/IBI;

[113 ymeHnue ornepupoBaTh MHOHATHUSMHU: MPSMOYTOJIbHAS CUCTEMa KOOPJIMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISPHOE MTPOU3BEICHUE, YTOJI MEXIY BEKTOPAMH, CyMMa BEK-
TOPOB, MPOU3BEACHUE BEKTOpPA HA YMCJI0; HAXOJIUTh C TIOMOIIBI0 H3YUYCHHBIX (HOPMYJI KOOPIUHATHI Ce-
pEeauHBI OTpe3Ka, PACCTOSTHUE MEXKAY ABYMS TOUKAMU;

[114 ymeHue BBHIOMPATHh MOAXOASAIIMN M3YyYEHHBIM METOH JUIsl PEIICHHS 3aJadd, paclio3HaBaTh
MaTeMaTH4ecKue (PakThl 1 MAaTEMATHYECKUE MOJICIIA B MIPUPOIHBIX M OOIIECTBCHHBIX SBJICHHSX, B HC-
KYCCTBE€; YMEHHUE MTPUBOAUTH MPUMEPhl MATEMATHYECKUX OTKPBITHH POCCUHCKONW M MHUPOBOW MaTeMa-
THUYECKOM HAYKH.

[115 ymMmeHwe omepupoBaTh MOHATHUSIMH: OIpPEACICHHE, aKCMOMa, TeopeMa, CJEACTBUE, CBOM-
CTBO, MIPU3HAK, JOKA3aTEILCTBO, PABHOCHILHBIC (POPMYITHPOBKH;, YMEHUE POPMYITUPOBATH 00paTHOE U
MIPOTUBOMNOJIOKHOE YTBEPKICHUE, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, UCIIOJIB30BaTh METO/ Ma-
TEMAaTUYECKOW WHIYKIIMU; TTPOBOJIUTH JOKA3aTEIbHbBIC PACCYXKIICHUS MPU PEIICHUH 3a7a4, OIICHUBATh
JIOTUYECKYIO MPaBUIBLHOCTh PACCYKICHUIA;

[116 ymenue omepupoBaTh MOHSTHSIMHU: MHOXKECTBO, MOJAMHOXKECTBO, OINEpAIllMy HAJl MHOXE-
CTBaMH; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar AJis OMUCAHHS PeabHBIX MPO-
1IECCOB U SIBJICHUU U TP PELICHUH 3a/1a4, B TOM YUCIIE U3 JIPYrUX YYEOHBIX MPEIMETOB;

[117 ymenue onepupoBaTh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, HMUKI, rpad Ha MIOCKO-
CTH; YMEHHUE 3aJ]aBaTh U OMHCHIBATH Tpadbl Pa3IUIHBIMU CIIOCOOAMMU; HCIIOJIB30BATh rpadsl MIpH pe-
[IEHUH 3a7a4;

[118 ymeHume CBOOOIHO ONEPUPOBATH MOHSATHSAMH: COYCTAHUE, MEPECTAHOBKA, YHCIO COYETa-
HUH, YUCIIO MEePECTaHOBOK; OMHOM HbIOTOHA; yMeHHEe MpUMEHATh KOMOUHATOPHBIE (DAKTHI U PACCYXK-
JICHUS JUTs peleHus 3a/1a4;

[119 ymenue onepupoBaTh MOHITUSIMH: HATYPaJbHOE YHUCIO, IEJI0€ YHUCIO, OCTATOK MO MOAY-
JIF0, PalMOHAIBHOE YHCIIO, UPPALMOHATFHOE YHCIIO, MHOXKECTBA HATYPAJIbHBIX, IEJIBIX, PallMOHAIIb-
HBIX, IEHCTBUTENBHBIX YUCEI; YMEHUE HCIIOJIb30BaTh MPU3HAKK ACTUMOCTH, HAUMEHBIIHI OOIIHiA /1e-
TUTENh U HAaMMEHBIIee o0IIee KpaTHOe, alropuT™M EBKIMIa Mpu pereHnu 3a1a4; 3HaKOMCTBO C pa3-
JINYHBIMA TO3UIIUOHHBIMU CHCTEMaMHU CUHCIICHUS,

[120 ymeHue cBOOOJHO ONEPUPOBATH MOHSTHUSIMM: CTENEHb C LEJIbIM IOKa3aTeleM, KOpEeHb
HaTypaJbHOM CTEINEHHU, CTENEHb C PAallMOHAJIbHBIM MOKAa3aTeseM, CTENEHb C JeHCTBUTENIbHBIM (Belle-
CTBEHHBIM) TIOKa3aTesieM, Jorapudm 4uciia, CHHYC, KOCUHYC U TAHT€HC TTPOU3BOJIBHOTO YHCIA;

[121 ymeHue omepupoBaTh MOHITUSIMH: TOKIECTBO, TOXKAECTBEHHOE MPeoOpa3oBaHue, ypaBHe-
HUE, HEPaBEHCTBO, CUCTEMa YpaBHEHUW W HEPABEHCTB, PAaBHOCUJILHOCTh YPAaBHEHMI, HEPABEHCTB U
CUCTEM, pallMOHANbHbBIE, UPPAIIMOHAIBHEIE, MTOKa3aTeIbHbIe, CTENCHHbIE, JorapudmMuueckue, TPUro-
HOMETPHUYECKHE YpaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA U CH-
CTEMBI C IOMONIBIO PA3JIMYHBIX TPUEMOB; PEIIATh YPABHEHUS, HEPABEHCTBA M CUCTEMBI C ITapaMeTPOM;
MIPUMEHATHh YpaBHEHUS, HEPABEHCTBA, MX CUCTEMBI JIJISl PEIICHUS MaTeMaTUYeCKHUX 3aJa4d U 3a7ad u3
pa3IMYHBIX 00JacTel HayKH U peallbHOM JKU3HH,

[122 ymenue cBOOOAHO ONEPUPOBATH MOHATHUAMU: Tpa@uK (YHKINH, oOpaTHas QYHKIUS, KOM-
no3uius QyHKIUH, TuHEeHAasS QyHKIUS, KBaJpaTudHast QyHKIHs, cTereHHas GyHKIIUS C IIeNIbIM MOoKa-
3aTesieM, TPUTOHOMETpHUUECKHe (PYHKITMU, OOpaTHBIE TPUTOHOMETpUYECKHE QYHKIIUH, TTOKa3aTeIbHAS
U norapudmudeckas (yHKIUU; YMEHUE CTPOUTH Trpa@uKu (QYHKIIHHA, BBINONHITH IPeoOpazoBaHUs
rpadukoB QyHKIHMI;

YMEHHE UCIOB30BaTh Tpaduku (GYHKIMN A U3yUeHUs MPOIECCOB U 3aBUCUMOCTEN TIPH pe-
IIEHUY 3a7[a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3 PeaTbHOMN KU3HU; BRIpAXaTh (POPMYJIaMH 3aBUCH-
MOCTH MEXIY BETMUYMHAMU;

yMEHHE CBOOOJTHO ONMEPUPOBATH MOHATHUAMH: YETHOCTh (DYHKIIUH, MEPUOAUIHOCTh (HYHKIIMH,
OTPaHUYEHHOCTh (DYHKIMHU, MOHOTOHHOCTh (YHKIHMH, OSKCTpeMyM (yHKUIMH, HauOonbliee U
HaWMEHbIIIee 3HAaUCHUS (YHKIIUH HA POMEXKYTKE; YMEHHE MMPOBOJANTH HCCIIeIOBaHNE (DYHKIINH;

YMEHHE HCIIOIh30BaTh CBOMCTBA U rpaduku (PYHKIMN ISl pelIeHUs] ypaBHEHUH, HEPaBEHCTB U



3aja4d ¢ mapameTpamu; M300paxkaTb Ha KOOPAMHATHOHM IUIOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHUH,
HEPaBEHCTB U UX CUCTEM;

[123 ymeHue cBOOOJHO ONEPUPOBATH MOHATHAMHU: ITOCIEA0BATEILHOCTh, apupMeTHdIecKas mpo-
rpeccus, reoMeTpuuecKas mporpeccusi, 06CKOHEUHO yObIBaroIasi TeOMEeTpHUecKasl Iporpeccusi; yMme-
HUE 3a/1aBaTh [1OCIEI0BATEILHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OpMYIT;

[124 ymenue onepupoBaTh NOHATUSAMU: HENPEPHIBHOCTh (DYHKIIMU, aCUMITOTHI rpaduka QyHK-
IIUH, TIEpBasi ¥ BTOpasi NPOU3BOIHAS (DYHKIIUU, TEOMETPUUECKUI M (PU3NUECKUN CMBICIT TPOU3BOTHOM,
nepBooOpasHasi, ONpeIeeHHbIA HHTErpajl; yMEHUE HaXOAUTh aCUMIITOTHI Ipaduka GyHKLUNU; yMEHUE
BBIUUCIIATh IPOU3BOJAHBIE CYMMBbI, MPOM3BEAEHUS, YAaCTHOIO M KOMIO3MLMHU (YHKUMH, HAXOAUTh
ypaBHEHHE KacaTeIbHOU K TpapuKy (QyHKINH;

YMEHHUE HUCIO0JIb30BaTh MPOU3BOIHYIO AJIS UCCIENOBAHUS (PYHKIUH, A7 HAX0XKIAECHUS HAaWIyd-
IIETO PEIIeHUs B MPHUKIAIHBIX, B TOM YHCJIE COIHATbHO-I)KOHOMUYECKUX M (PU3UUECKUX 3a7adax, Ui
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHMS; HaXOAUTh IJIOLIA U 00bEeMbI (PUTYp C ITOMOIIBIO HHTErpaa;
MPUBOAUTH MPUMEPHI MATEMATHYECKOTO MOICTUPOBAHMS C MOMOLIBIO TU(PepeHIMaIbHBIX ypaBHE-
HUH;

[125 ymeHue omnepupoBaTh MOHATHAMHU: KOMILJIGKCHOE YHCIIO, COMNPSIKCHHBIE KOMIUIEKCHBIC
qucia, MOAY/Ib U apryMEHT KOMIUIEKCHOTO 4yMcia, popMa 3alMCH KOMILIEKCHBIX 4YHcell (TeoMeTpuye-
CKasi, TPUTOHOMETPHYECKasi U aireOpandeckas); yMeTh HMPOU3BOIUTH apH(PMETHUECKUE ACUCTBUS C
KOMILIEKCHBIMU YU CJIaMU; IPUBOJUTH IPUMEPbI UCIIOJIb30BAHUS KOMIUICKCHBIX YHCEI;

[126 ymenme cBOOOJHO ONEPUPOBATH TOHATHAMHU: CpeaHee apu(MeTHdecKoe, MeInaHa,
HauOoJiplllee U HaMMEHbIIIee 3HAUCHUS, pa3Max, AUCHEePCHsi, CTAHJAPTHOE OTKIOHEHHE JUIsl OMMCAHUS
YHCIIOBBIX JAaHHBIX; YMEHHE UCCIIEI0BATh CTATUCTUYECKHE TAaHHBIE, B TOM YHCIIE C IPUMEHEHHEM Tpa-
(u4ecKux METOJOB M 3JEKTPOHHBIX CPEACTB; rpaUyecKu UCCIIE0BAaTh COBMECTHBIC HAOMIOIEHUS C
IIOMOILBIO AUarpaMM PacCEUBaHHUsS U IMHEWHON PETPECCUH;

[127 ymeHHe HaXOOUTb BEPOSTHOCTH COOBITMM C HCIONBb30BaHUEM TIpapUUECKUX METOJOB;
MPUMEHSTH JJISl pelieHus 3a1a4d (GOpMyIIbl CIIOKEHHSI 1 YMHOXKEHUSI BEPOATHOCTEH, (POPMYITy MOITHON
BEPOSATHOCTH, (popmyiy bepHyiim, komOuHaTOpHBIE (AKThl U (POPMYJIBL; OLIEHUBATh BEPOSITHOCTH pe-
QJIbHBIX COOBITHIA; YMEHHE ONEPUPOBATH MOHITUAMU: CIlydaiiHas BETUYMHA, PACIIPE/ICICHUE BEPOST-
HOCTEH, MaTeMaTH4ecKoe OXHJaHUe, JUCIIEPCUs U CTaHJApTHOE OTKJIOHEHUE CIy4ailHON BEeIMYMHBI,
(GyHKINU pacripe/ieNieHus] U TUIOTHOCTH PaBHOMEPHOTO, TIOKA3aTeIbHOTO U HOPMAaJIBHOTO pacipezese-
HUI; yMEHHE MCII0JIb30BaTh CBOMCTBA U3YyUEHHBIX paclpe/ieleHuil A peleHns 3a/1a4; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIINX YHCEN, METOABI BEIOOPOUHBIX MCCIIEIOBAHMIA; YMEHHUE MPHUBOIAHUTD IPH-
MEpBI MPOSIBICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUIX;

[128 ymeHue cBOOOAHO ONEPUPOBATH MOHATHUSMU: TOYKA, MpsiMasi, MIIOCKOCTh, MPOCTPAHCTBO,
OTpPE30K, JIyY, MJIOCKUN yrojl, ABYTPaHHbIM YroJ, TpeXI'paHHbIM yroJj, rnepecekarolirecs, napamienb-
HBIC ¥ CKPEIIMBAIOIINECS MPSIMbIE, MapaJUIEIbHOCTh U MEPIEHINKYISIPHOCTh IPSIMBIX U TIOCKOCTEH,
YroJl MEXy MPSIMBIMH, YTOJI MEXIY IPSIMOM U MIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH; YMEHHUE HC-
MOJIb30BaTh NPU PEIICHUH 3a/a4 M3ydeHHbIe (DaKThl U TEOPEMBI TUIAHUMETPHH, YMEHHUE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOLIEM MUPE; YMEHUE ONEPUPOBATh MOHATHAMU: MHOTOIPAaHHHK, CEYEHNE
MHOTOTpaHHHKA, TPaBHIBLHBI MHOTOTPaHHHUK, MTPU3Ma, TUpaMuIa, GUrypa 1 MoBEpXHOCTh BpaIICHUS,
LWINHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHUs KOHYCa U LWINHAPA, NapajelbHble
OCH WJIM OCHOBaHWIO, CEYCHHE INapa, IJIOCKOCTbh, Kacaromascs chepsl, NUINHIPA, KOHYCa; yMEHUE
CTPOUTH CEYEHHE MHOTOTPaHHUKA, U300pakaTh MHOTOTPAHHUKHU, (PUTYPHI U IOBEPXHOCTH BpAaIllEHUS,
UX CEYEHUS, B TOM YHUCIIE C TIOMOIIBIO DJIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSATH CBOWCTBA T€OMET-
puuUecKuX (Uryp, caMoCTOSTEIbHO (POPMYINPOBATH ONpEAETIeHNs U3ydaeMbIX (UTyYp, BBIIBUraTh T'H-
MOTE3bI O CBOMCTBAX W MPHU3HAKAX TEOMETPUIECKUX (HUTYp, 0OOCHOBHIBATH HIIM OIPOBEPraTh UX; yMe-
HUE MPOBOJIUTH KJacCH(UKaluio (GUTYp MO pa3TUYHBIM IPU3HAKAM, BBIIOJIHITH HEOOXOIUMBIE JI0-
MTOJTHUTEIIBHBIE TOCTPOCHHS,

[129 ymenue cBOOOIHO ONEPHPOBATH MOHATHAMM: IUIOMAAbL GUTYPBI, 00BEM PUTYpBI, BETUYNHA
yIi1a, pacCTOSTHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHIE MEXKITy MPSIMBIMHE, PACCTOSTHAE MEXKIY TUTOCKO-
CTSMH, IJIOUIa] b cepsl, MIOIIAAb TOBEPXHOCTH MHUPAMHU/IbI, IIPU3MBI, KOHYCa, IWIHHIPA, 00bEM Ky-
0a, TPSAMOYTOJBHOTO TapayUIeNienuIe/a, MMPaMuIbl, MPU3MbI, OWIMHIpPA, KOHYyca, IIapa, yMEHHe
HaXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX (PUTYD;

[130 ymenme cBOOOTHO OMEPHPOBATH TMOHITHSAMU: NBIKCHHE, MapaJICIbHBIA MEPEHOC, CUM-
METpHUS Ha IJIOCKOCTU U B MPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHue MoJ00Ms, MOJO0HbIE (UTYDHI;



YMEHHUE PaCIO3HABATh PaBHbIE U MOJO0HBIE (PUTYPBI, B TOM YHCJE B IPUPOJE, UCKYCCTBE, apXUTEKTY-
pe; YMEHHUE HCII0JIb30BATh T€OMETPUUYECKUE OTHOLICHHS, HAXOUTh T€OMETPHUUECKHE BEIUUMHBI (IITU-
Ha, YToJI, IJIO0MIA b, 00bEM) IPU PELICHUU 3a/1a4 U3 APYTHX YUYEOHBIX NMPEIMETOB U U3 PEATbHOM JKU3-
HU;

[131 ymenue cBOOOIHO OMEPHUPOBATH MOHATUSMH: NMPSAMOYTOJbHAs CUCTEMa KOOPIWHAT, BEK-
TOpP, KOOPAUHATHI TOYKH, KOOPAMHATBHI BEKTOPA, CyMMa BEKTOPOB, POU3BEACHUE BEKTOpPA HA YHUCIIO,
pasiokeHue BEKTopa Mo 0a3ucy, CKaIsIpHOE MPOU3BEACHUE, BEKTOPHOE MPOM3BEACHUE, YTOI MEXKIY
BEKTOPaMH; YMEHHUE MCIOJIb30BaTh BEKTOPHBIM M KOOPJAMHATHBINA METOJ ISl PELICHUs IeoMeTpuye-
CKUX 3a/1a4 U 3aJla4 JPYTuX y4eOHbIX MPEIMETOB; ONEpUPOBATh MOHATUAMU: MaTpula 2 X 2 u 3 x 3,
OINPEIEIUTENb MATPULIBI, TEOMETPUUECKUI CMBICII OIIPEIEIUTENS;

[132 ymMmeHHne MOJEIUpPOBATh PEaJbHbIE CUTYallUH HA SA3bIKE MAaTEMAaTHUKHU; COCTABIISATH BbIPAXKe-
HUsl, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 331a4U, UCCIIEA0BATh [IOCTPOCHHbIE MOJEIN
C UCIOJIb30BaHUEM alllapara anreOpbl, HHTEPIPETUPOBATh MMOTYUCHHBIN Pe3yabTaT; CTPOUTh MaTeMa-
THUYECKHE MOJEIU C IIOMOIIbI0 N€OMETPUYECKUX MOHATHM M BEIWYHUH, PEIIaTb CBSA3AHHBIE C HUMH
MIPAKTUYECKUE 3aJa4M; COCTaBJIATh BEPOATHOCTHYIO MOJENIb U MHTEPIPETUPOBATh IOJYYEHHBIM pe-
3yJbTaT; peulaTh NPUKIAIHbIE 3a1a4l CPEACTBAMU MATEMATUYECKOTO aHAIN3a, B TOM YUCIIE COLUalb-
HO-3KOHOMHYECKOT0 U (PM3UYECKOTO XapaKTepa;

[133 ymeHnue BpIOMpPATH MOAXOASIIMN METOJ JUIsl pPEUIEHMs 3ajaud; MOHUMaHHE 3HAYMMOCTH
MaTEMaTHKU B U3y4YE€HUU MPUPOJHBIX U OOIIECTBEHHBIX MPOIIECCOB U SIBICHUI; YMEHUE PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB MATEMAaTUKHA B MCKYCCTBE, YMEHHUE IPUBOJHUTH IIPUMEPHI MAaTEMaTHYECKUX OT-
KPBITUH POCCUKMCKON U MUPOBOM MaTEMaTUYECKON HAyKH.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JUCHUILIMHBI
2.1. O0beM yueOHOI IMCUMIIMHBI M BUABI Y4eOHO#l padoThI

O0beM B yacax
ouHasi popma o0yueHust

Bup y4eOHoii padoThI

O0beM 00pa3zoBaTeIbHOM IPOrPaMMBbI YUeOHOM

310
JAUCIHUTITHHBI
O0beM padoThl 00y4AKOIIUXCH BO B3aMMOAEHCTBHH € 310
npenosaBarTeyieM:
B TOM YHCIIE:
JIEKIUU 72/63
IPAKTUYECKHUE 3aHSITUSI 90/63

1a0opaTopHbIe pabOTHI

KOHTPOJIbHBIE paOOTHI

KypcoBasi paboTa (IpoeKT)

KOHCYJIbTAIIUU 4

CamocrosiTeJibHas paboTa

IIpumepHas TeMaTHKA KYPCOBBIX padoT (IpH HAJTHYHH)

IIpome:xxyTouHasi arTrectanusi B popMe 3K3aMeHa/3a4eTa 2 cemecTp/ak3ameH (18 u)




2.2 TemaTn4yecKkHi IUIAH U COJePKAHNE YUEOHON TUCHUNIMHBI

HaumeHnoBaHue Conep:xanue yueOHOro MaTepuasa, O0beMm | YpoBeHb
Pa3ieyoB U TeM JIEKIIUH, MPAKTHYECKUE U JIA00paTOpPHbIE 3aHITHUS 4acoB |OCBOCHHUS
1 2 3 4
Paznea 1. [loBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 12
Tema 1.1. Coaep:kaHue y4eOHOIro MaTepuaJia 2 1,2
IloBTOpenne kypca matema- |Llenu v 3a1a4¥ MaTEMATHKH TPH OCBOCHUU CIIEIIUAIIBHOCTH
THKH OCHOBHOIi IIKOJIbI IIpakTnyeckoe 3anstue 1. )
BxogHOM KOHTPOJIb.
Coaep:kaHue y4eOHOI0 MaTepHuaJia ) 1,2
Yucna v BerauciieHns. Beipaxkenus U ux npeoOpa3oBaHus
IIpakTHyeckoe 3aHsATHE 2. )
[TpakTHKO-OPUESHTHPOBAHHBIC 3aJIa4HM TEXHUIECKOT0 PO,
Coaep:kaHue yueOHOT0 MaTepuaJa ) 1,2
YpaBHeHus U HepaBeHCTBA. CHCTEMBI YpaBHEHUI
IIpakTHnueckoe 3ansaTue 3. 2
Teopema o Tpex neprneHANKYIIpax
Paznen 2. [IpsiMble M NJIOCKOCTH B MPOCTPAHCTBE 14
Tema 2.1. Beenenne B cre- |Coaep:xanue yu4eOHOro MaTrepHaJja 2 1,2
peoMeTpHIo OCHOBHBIE MIOHATHS CTEpeOMeTpHH. PacmionoskeHre mpsIMBIX M TNIOCKOCTEH
IIpakTHyeckoe 3aHsTHE 4. 2
OCHOBHBIE TIOHATHS CTEPEOMETPHUH.
IIpakTHueckoe 3aHsATHE 5. 2
Yroa Mexay NpsMOH U INIOCKOCTBIO
Tema 2.2. [IapannensHocts U |Coaep:kanue y4eOHOT0 MaTepuasia 1,2
NnepHeHANKYJISPHOCTH B mpo- ([lapamiensHOCTE IPsSMOI U TUIOCKOCTH. YTOI MEXKAY NpAMOi H tutockocThio. [lapamiensHocTs mmockoctei. I1a- 2
CTPaHCTBE pajsieTbHOE MMPOEKTUPOBAHNE
IpakTH4eckoe 3ansTHE 6. 2
ITapamtensHbIe, MEPIEHANKYISPHBIC U CKPEITUBAIONTUECS TIPSIMBIC B U3ICTUSIX M TPOTYKIIAN
Coaep:kaHue y4eOHOIro MaTepuaJia 1,2
IlepnieHAUKYISIPHOCTE NPSAMBIX, OPAMOM M IUIOCKOCTH. IlepneHauKkyisspHOCTH IUIOcKOcTed. IlepneHaukynsp u 2
HaKJIOHHAs
IIpakTH4eckoe 3ansiTHE 7. 2
TeopeMa 0 Tpex nmeprneHaNKyIsIpax
Paszpnen 3. KoopanHaTtel M BEKTOPBI B IPOCTPAHCTBE 18
Tema 3.1. Conep:kanne yueOHOI0 MaTepHaja 2 1,2
IIpsimoyrosibHast cucrema|JlekapToBBlI KOOPJIWHATEI B TPOCTPAHCTBE. PacCTOsIHIE MEXKTy TBYMSI TOUKaMHU
KOOpAMHAT B nnpocTpancTBe |[IpakTuyeckoe 3ansiTue 8. 2




Paccrosiare Mex Ty TByMsI TOUKAMHU
Tema 3.2. Conep:xanue yueOHOro MaTepuasa 2 1,2
BBenenne B Meroa Koopau-|BekTophl B MPOCTpaHCTBE
HAT I[pakTuyeckoe 3ansaTHE 9. )
OmnpeeneHne pacCTOSHUS MEXKY TOUYKaMH, MCITONIb3YSl METO KOOPIMHAT
IIpakTu4yeckoe 3ansaTue 10. 2
BekTophl B mpocTpaHCTBE
Conep:xaHue yueOHOT0 MaTepHaJa 2 1,2
Yron mexay BekTopamu. CKaJipHOE PON3BEACHIE BEKTOPOB
IIpakTnueckoe 3ansarue 11. )
CKaJIIpHOE IPOU3BEACHUE BEKTOPOB
Conep:xanue yueOHOro MaTepuaJa ) 1,2
PaznoxxeHnue BekTopa
IIpakTH4yeckoe 3ansaTue 12.
OmnpeneneHre U CpaBHEHHUE TEMIIOB POCTa HACEIEHHUS KPYITHBIX 110 YHCIEHHOCTH HACEIEHUs CTpaH, pErHOHOB MHpa 2
(bopma Qukcamm pe3yIbTATOB aHATN3a 0 BEIOOPY 00ydaronmxcs)
Paznen 4. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GyHKIUU 58
Tema 4.1. Conep:kanue y4eOHOr0 MaTepuaJia > 1,2
BBenennio B Tpuronomer- |Tpuronomerpuueckre GyHKIUH IPOU3BOIBHOTO yIiia, uncia. PaguanHas u rpagycHas mepa yria
puto. Tpuronomerpudeckue |[Ipakruyeckoe 3anstue 13.
(popmyanl PannaHHas u rpagycHas Mepa yria
Conep:kanme yueOHOIr0o MaTepHaja 2 1,2,3
OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA
IIpakTnuyeckoe 3ausarue 14. 2
Pemenne 3a/1a4 1o TPUTOHOMETPUIECKUM TOXKIECTBAM
IIpakTHuyeckoe 3ansaTue 15. 2
Pemenue 3a/1a4 1o TpUrOHOMETPUIECKUM TOXKIECTBAM
Conep:xanue yueOHOro MaTepuasa ) 1,2
DopMyIbl IPUBEACHHUS
IIpakTuyeckoe 3ansaTue 16. )
Pemenue 3a1a4 1o popmyniam mpuBeJICHUS
Conep:kanne yueOHOIr0 MaTepHaJja 2 1,2
CuHyC, KOCUHYC, TAHT€HC CYMMBI H Pa3HOCTH JIBYX YTJIOB
IpakTuyeckoe 3ansaTue 17. 2
Pemenue 3a/1a4 1o cymMMe M pa3HOCTH JIBYX YTJIOB
Coaep:kaHue y4eOHOT0 MaTepuaJia 2 1,2
CuHyC 1 KOCHHYC JIBOMHOTO yria. PopMysIsl HOJIOBUHHOTO yria
IIpakTuyeckoe 3ansaTue 18. 2
Perenue 3a1a4 1o gopMyniam MoJIOBUHHOTO yriia
Tema 4.2. Tpuronomerpuue- |Coaep:kaHue yueOHOTro MaTepuaja 2 1,2




cKHe (PyHKI MU

Tpuronomerpuueckue GyHKIUH, UX CBOHCTBA U IpadHKH

IIpakTuyeckoe 3anarue 19.
Tpuronomerpuueckre GYHKIIHH, UX CBOWCTBA

IIpakTnueckoe 3ausarue 20.
Tpuronomerprueckre GYHKIIUH, UX TPUMEHEHHE B IPpodecCHOHATLHON IS TeIhHOCTH

Conep:xanue yueOHOT0 MaTepHaJa
IIpeoOpa3oBanue rpa IKOB TPUTOHOMETPHUIECKUX (PYHKIIHUH

IIpakTnyeckoe 3ansaTue 21.
Pemenne 3agay Ha npeoOpa3oBanue rpadMKOB TPUTOHOMETPHUYECKUX (PYHKIHHA

1,2

Conep:kaHue yu4e0OHOI0 MaTepHaja
[TpeobpaszoBanue rpadukoB 0OpATHBIX TPHTOHOMETPUUECKUX (HYHKIUH

IIpakTH4eckoe 3ansiTHE 22,
Pemenne 3aa4 Ha mpeoOpa3oBaHre TpauKOB OOPATHBIX TPUTOHOMETPUUIECKIX (DYHKITHIA

1,2

Coaepsxanue y4e0HOro MaTepuaJia
ITpeobpazoBanue rpaduKOB OOPATHRIX TPUTOHOMETPHUECKUX (DYHKITHIA

IIpakTnuyeckoe 3ausarue 23.
Onwcanne Npou3BOJCTBEHHBIX MPOIIECCOB C MOMOIIBIO rpadukoB QyHKIMHA

1,2

Tema 4.3.
Tpuronomerpuyeckue ypan-
HEHHS 1 HEPABEHCTBA

Conep:kaHue y4eOHOI0 MaTepHaja
IIpocreiiye TPUrOoHOMETPUYECKUE YPABHEHHUSI

ITIpakTnueckoe 3ansarTue 24.
PemeHne npocTedMx TPUrOHOMETPUYECKUX YPABHEHUI

1,2

IIpakTnuyeckoe 3ausarue 25.
PernieHne mpocTelIMX TPUTOHOMETPHUYECKUX YPABHEHUH

1,2

Conaep:kaHue yueOHOIr0 MaTepHaJja
[IpocTeiinme TpUrOHOMETPUYECKHE HEPABEHCTBA

IIpakTHyeckoe 3anaTHe 26.
PemeHne npocTedIMx TpPUrOoHOMETPUYECKUX HEPABEHCTB.

1,2

Conep:kanme yu4eOHOro MaTepraja
Crioco0sI penieHusi TPUrOHOMETPUIECKIX YPaBHEHHN

IIpakTnuyeckoe 3ausarue 27.
PemeHne TpUrOHOMETPUYECKHUX YPABHEHUH Pa3IMYHBIMU CITIOCO0AMH

1,2

Copep:xanme y4e0HOr0 MaTepHaJIa
CucreMbl TPHTOHOMETPUYECKHUX YPABHEHUH

IIpakTyeckoe 3anaTue 28.
Peuienue cucrteM TPUrOHOMETPUYECKUX YPABHEHUIN

1,2

Paznea 5. Illpou3Bognas pyHKIIUN, ee MPUMEHEHHUE

68

Tema 5.1.
ITonsTHE POU3BOHOM

Copep:xanue y4e0HOro MaTepuaJaa

ITonsaTHe 0 Mpezere mociIe0BaTENbHOCTH. J[JTHHA OKPYKHOCTH U TUIOMIAAh KpyTa Kak MPeelTbl TIOCIeI0BaTeILHO-

cTen

1,2,3




IIpakTHyeckoe 3ansgTue 29.
Pemenue 3a1a4 Ha Tipeies MOCIEI0BATSILHOCTH

IIpakTu4yeckoe 3ansaTue 30.
OnpepesneHne JIMHBI OKPYKHOCTH M IUIOIIAAM KPYTa Kak IpeieNbl MociIe0BaTeIbHOCTEe!

Conep:xanue yueOHOT0 MaTepHaJa
[Tonsitre mponsBoaHoii. [IponsBoanbie GyHKIHN

IIpakTuyeckoe 3ansitue 31.
Omnpe/enenre MpOu3BOIHBIX (GYHKIHN

1,2

Coaep:xanue y4e0HOro MaTepraia
ITpou3BoHbBIE CYMMBI, PA3HOCTH

IIpakTnuyeckoe 3ansaTue 32.
OrnpeeneHre TPOU3BOIHBIX CYMMBI

1,2

Copep:xanme y4e0HOro MaTepuaJaa
ITpousBoHbBIE IPOU3BEACHMSL, YACTHOTO

IIpakTHueckoe 3anarue 33.
Omnpe/eneHre MPOU3BOIHBIX MMPOU3BEICHHUS, YACTHOTO

1,2

Coaepsxanue y4e0HOro MaTepuaJia
ITpousBoanble TpUroHOMEeTpHUYecKknX GyHKmiA. [Ipon3BomHas cinoxxHo# GpyHKIIMU

IIpakTHyeckoe 3anaTHE 34.
OnpeiesieHre MPOU3BOTHBIX TPUTOHOMETPHUESCKUX QYHKIHH

IIpakTuyeckoe 3anaTHE 35.
OnpeiesieHre MPOU3BOTHBIX CIOKHBIX QYHKIMH

1,2

Tema 5.2.
Du3nyecKuii 1 reomeTpuye-
CKHMid CMBICJI IPOU3BOIHOM

Conaep:kaHue yueOHOIr0 MaTepHaJja
[lonsiTue 0 HeNpepbIBHOCTH (YHKIMHA. MeTo HHTEpBaJIOB

IIpakTHueckoe 3ansaTue 36.
HempepriBHOCTH QyHKIINH

1,2

Conep:kaHue yueOHOIro MaTepHaJja
I'eoMeTpuyeCcKuii CMBICI IPOU3BOHOU

ITIpakTnueckoe 3angarue 37.
Mertoz MHTEpBAIOB

1,2

Tema 5.2.
Du3uvecKuii U reoMmeTpuie-
CKHIl CMBICJI TPOU3BOIHOM

Conep:kanme yu4eOHOro MaTepraja
YpaBHeHHe KacatenbHOM K rpaduky QyHKIMN

IIpakTnueckoe 3ansaTue 38.
CocTaBlieHHe YpaBHEHHUs KacaTelIbHOU K rpaduKy GyHKIMH

1,2

Copep:xanue y4e0HOro MaTepuaJia
PuU3NYEeCKUl CMBICI IEPBON MTPOU3BOAHOMN

IIpakTnuyeckoe 3ausatue 39.
PemieHue 3a/1a4 Ha IEPBYIO MPOM3BOIHYIO

IIpakTnueckoe 3auarue 40.
Pemienue 3a1a4 Ha IEPBYIO MPOM3BOIHYIO

1,2




Conep:kaHne yueOHOI0 MaTepHaja 2 1,2
DU3NYECKUI CMBICI BTOPOM TPOU3BOIHOM
IpakTuyeckoe 3anaTHe 41. 2
Pemenue 3a1a4 Ha BTOPYIO MPOU3BOAHYIO
Tema 5.3. Coaep:kaHue y4eOHOT0 MaTepHuaJia 2 1,2
IIpumeHeHnue npousBoaHoii |MoOHOTOHHOCTh PyHKIMHU. TOUKH SKCTPEMYMBI
npu ucciaenosanuu pynkuuii [Ipakrudeckoe 3ausitue 42. 2
OmnpeeneHre TOYEeK IKCTpeMyMa
Coaep:kaHue y4eOHOTro MaTepuaJjia 2 1,2
Hccnenoanue QyHKIMIA U IOCTPOSHHE IPpad)KOB
IpakTH4eckoe 3ansiTue 43. 2
Hccnenopanue QyHKIMIA
Coaep:kaHue y4eOHOI0 MaTepuaJia 2 1,2,3
I'paduku ApoOHO-TMHEHHBIX QYHKIMH
IIpakTnueckoe 3ansaTue 44. 2
HccnenoBanne npoOHO-TMHEHHBIX QYHKINH
IIpakTHueckoe 3ansaTue 45. 2
HccnenoBanne npoOHO-TMHEHHBIX QYHKINH
HTroro 3a 1 cemecTp 162
Tema 5.3. Conep:kaHue yueOHOIr0 MaTepHaJja 2 1,2
Ipumenenue npounsoaHoii |HanGonpliee n HauMeHblIee 3HaAYCHNS PYHKIUH
npu ucciaenosanu pynxumii IIpakruyeckoe 3anstue 46. 2
Onpenenenre HaUOOJBIIETO ¥ HAUMEHBIIET0 3HAYCHUH (DYHKIIUU
Coaep:kaHue y4eOHOT0 MaTepHuaJia 2 1,2
[TpumMeHeHus: MPOn3BOIHON QYHKIMH B IpodecCHOHATBHBIX 3a7a4ax
IIpakTnueckoe 3ansaTue 47. 2
HaxoxeHne onTuMalbHOro pe3ysbTaTa B 3aa4ax npodecCHnoHaIbHOrO Ipohuiis
Pa3znen 6. MHOrorpaHHMKHM U TeJia BpPALIEHUsI 64
Tema 6.1. Conep:kanue yueOHOIr0 MaTepHaja 2 1,2
MHoOrorpaHHuKHA Bepmmunael, pebpa, rpaHu MHOTOTpaHHHKA
IpakTHyeckoe 3ansiTue 48. 2
Bepuunsl, pedpa, rpaHi MHOTOTpaHHUKA
Coaep:kaHue y4eOHOI0o MaTepuaJia 2 1,2
IIpusma, ee COCTaBIISIFOIINE, CEUCHHE.
IIpakTH4eckoe 3ansaTHe 49. 2
[Ipsimast u IpaBUIIbHAS. TIPU3MBI
Conaep:kanue yueOHOI0 MaTepHaja 2 1,2
[Mapamnenenunen, ky6. Ceuenue kyOa, mapajuieenueaa
IIpakTHueckoe 3ansaTue 50. 2

CedeHne Ky0a, mapajureJenumneaa




Copep:xanme y4e0HOro MaTepuaJa
HI/IpaMI/I)la, €€ COCTaBJIAIOIINEC, CCUCHUC. HpaBI/IJ'II)HaSI HI/IpaMI/II[a.

IIpakTnyeckoe 3ansaTue 51.
YceueHHas nupamMuaa

1,2

Coaep:xkanue y4e0HOro MaTepuaia
BokoBas 1 MMoJIHas OBEPXHOCTH IPH3MBI

IIpakTHuyeckoe 3auarue 52.
BokoBas 1 MoJIHasA OBEPXHOCTD MUPAMUIBI

1,2

Coaep:xanue y4e0HOro MaTepraia
Cummerpust B KyOe, napajiesenumnesie

IIpakTnuyeckoe 3ausatTue 53.
CumMmMeTpus B IpU3Me, TUpaMuie

1,2

Conep:kanue yu4e0OHOI0 MaTepHaja
IIpaBubHBIE MHOTOIPAHHHMKH, UX CBOMCTBA

IIpakTH4yeckoe 3anaTHE 54.
IIpaBuIbHBIE MHOTOIPAHHHUKH, UX CBOMCTBA

1,2

Tema 6.2.
Tesa BpameHus

Conep:xanue yueOHOro MaTepuaJia
Hununap, ero cocrapisaimue. CeueHne NUIHHIPa

IIpakTHUyeckoe 3aHATHE 55.
CedeHune MUINHAPA

1,2,3

Conep:kanne yu4eOHOI0 MaTepHaja
Konyc, ero cocrasnstoniue. Ceuenre KoHyca

IIpakTH4ueckoe 3ansaTue 56.
CeueHne KoHyca

1,2

Conep:kaHue yueOHOIr0 MaTepHaJja
VYcedeHHsI KoHyc. CedeHHe YCEeYeHHOTO KOHyca

IIpakTHueckoe 3ansaTue 57.
Ceuenne yceueHHOT0 KOHyca

1,2

Conep:xanue yueOHOro MaTepuasa
Iap u chepa, ux cedeHus

ITIpakTH4yeckoe 3anaTue 58.
Iap u chepa, ux cedeHus

1,2

Copep:xanme y4e0HOr0 MaTepHaJIa
[Inomaau noBepxHOCTeH MMAMHAPA U KoHyca. Ilmomans chepsl

IIpakTnyeckoe 3ansaTue 59.
[Tnomane chepsl

1,2

Tema 6.3.
ITonsiTHe 00LeMa

Copep:xanme y4e0HOro MaTepuaJaa
TTousarue 06 o0beme Tenna. OTHOLIEHHE 00BEMOB ITOAOOHBIX TEN

ITIpakTnueckoe 3auarue 60.
OrHoleHre 00beMOB IHOJTOOHBIX TEI

1,2




Conep:xanue yueOHOro MaTepuasa 2 1,2
O0BEeMBI MHOTOTPDAaHHHUKOB,
IIpakTHyeckoe 3anaTHE 61. 2
ITnomanm noBepxHoCTe KOMOMHUPOBAHHBIX TEOMETPUUYCCKUX TEI
Coaepsxanue y4eOHOT0 MaTepuaJia 2 1,2
O0bpeMbl HWIMHJIPA U KOHYCA.
IIpakTu4yeckoe 3aHsTue 62. 2
3amaun Ha BEIYHCICHHE O0HEMOB
Coaepsxanue yue0HOT0 MaTepHuaJia 2 1,2
O0beM 11apa
IIpakTHYeCcKoe 3aHsTHE 63. 2
ITnomany n 00beMbl KOMOMHAPOBAHHBIX TEOMETPHUUCCKUX TEJ

Paznen 7. [lepBoodpazHast pyHKUMHU, ee IPUMEHEHHE 32

Tema 7.1. Conep:xanue yueOHOro MaTepuaJia 2 1,2

IMepBoodpasnas u Heonpene- |llepBooOpasHas GyHKLIUH.

JICHHBII HHTErpaJl IIpakTH4yeckoe 3aHsaTHE 64. 2
IlepBooOpa3Has GyHKIHU.
Conep:xanue yueOHOro MaTrepuasa 2 1,2,3
[TpaBusia HaXOXKAEHMSI IEPBOOOPA3HBIX
ITpakTHYeCcKOe 3aHsTHE 65. 2
Haxoxenue nepBoobpa3HbIX
Conep:xanue yueOHOro MaTepuasa 2 1,2
HeonpenenenHsplil uHTErpa
IIpakTHuyeckoe 3ansaTHe 66. 2
HaxoxaeHre HeolpeIeIeHHBIX HHTErPaIOB
Conep:xanue yueOHOro Marepuasia 2 1,2
Heonpenenennsplil uuTErpai
IIpakTHYecKoe 3ansTHE 67. 2
Haxoncz[eHHe HCOIMPEACICHHBIX UHTETPAJIOB

Tema 7.2. Coaepsxanue yueOHOro MaTepuaJia 2 1,2

OnpenesieHHbI HHTETPaJI Onpe/ieIeHHbIH HHTErpaJl.
IIpakTH4eckoe 3aHaTHE 68. 2
Brrurcnenue onpeeneHHOro HHTerpaia
Conep:kanue yueOHOIr0 MaTepHaJja 2 1,2
®dopmyna HeroTona-JleitOHuIa
IIpakTHYecKoe 3ansTHE 69. 2
[Tpumenenue dopmyssl Hetorona-JlerOHua
Conep:xanue yueOHOro MaTepuaJa 2 1,2
TTonsTre 006 onpeneIeHHOM WHTETpajie KaK IUIOMATH KPUBOJIMHEHHON QUTYPEI
IlpakTuyeckoe 3ansaTue 70. 2




[Tpumenenus nepBooOpazHOl GYHKIMH B TEXHHUECKHUX 3a/1a4ax

CoaepxaHue y4eOHOro MaTepuaja 2 1,2
ITonsiTre 00 onpeneeHHOM HHTErpajie KaK IUIONaad KPUBOIMHEHHON (uryphI
IIpakTyeckoe 3ansaTue 71. 2
Breruncienue miomaad KpUBOJIMHEHHON Tpanenuu
Paznen 8. Crenenu u kopru. Crenennast pyHkums 22
Tema 8.1. Conep:kaHue yueOHOr0o MaTepHaja 2 1,2
B3aumocBsa3b kopHs u cte- |CtemeHHast QyHKIMS, €€ CBOMCTBa
NeHHU YucIa IIpakTHyeckoe 3ansgTue 72. 2
HccnenoBanne creneHHON (DyHKITHH
Coaep:kaHue yueOHOTo MaTepuaJa 2 1,2
IIpeobpazoBanue BRIpaXKEHH C KOPHSIMH N-OW CTETICHU
IIpakTHyeckoe 3ansTue 73. 2
IIpeobpazoBanme BRIpaXKEHHI C KOPHSIMH N-OW CTETICHN
Coaep:kaHue y4eOHOI0 MaTepHuaJia 2 1,2
CBOﬁCTBa CTCIICHU C paHI/IOHaIH)HI)IM nu )Z[GI\/'ICTBI/ITCJ'H)HLIM IIOKa3aTeIaMunu
IpakTH4eckoe 3ansiTue 74. 2
HccnenoBanne cTeneHr ¢ pallioOHAIBHBIM MOKa3aTeIeM
Conaep:kaHue yueOHOIr0 MaTepHaJja 2 1,2
Pemenne nppanmoHaibHBIX YpaBHEHHH
IIpakTHueckoe 3ansgTue 75. 2
Pemenne nppanmoHaibHBIX YpaBHEHUH
Coaep:kaHue yueOHOIr0 MaTepHaJja 3 1,2,3
Peuienue nppaimoHaibHbIX HEPABEHCTB
IpakTH4eckoe 3ansiTue 76. 3
Peuienue uppaiimoHaibHbIX HEPABEHCTB
HToro 3a 2 cemecTp 126
KoncyabTanus 4
JK3aMeH 18
Bcero 310




3.YCJOBUS PEAJIN3ALIAN ITIPOTPAMMbBI YUYEBHOM JJUCHUILJINHBI

3.1. MatepuajibHO-TEXHHYECKOE O0ecreyeHne

Peanuzanus mporpaMMbl yueOHON TUCIUIUIMHBI OCYIIECTBIISETCS C MCIOJIB30BAHUEM CIICLHU-
anbHbIX mometeHui (B coorserctBun ¢ ®I'OC u OIIOI]): yueObHoro kabuHera.

O06opynoBaHue yueOHOro KabuHeTa:

- paboune MecTa 00ydJarOUINXCS;

- pabouee MeCTO MpenoaBaTes;

- HeoOxoauMas JUIsl TPOBEJICHUSI MPAKTUUYECKUX 3aHATUN METOJUYEcKasl U CIpaBOYHAs JIHTE-
paTypa (B T.4. B 2JIEKTPOHHOM B BUJIE).

TexHuueckue cpeacTBa 00ydeHHUs:

- KOMIIBIOTED;

- MyJIbTUMEIUUHBIN POEKTOP, IKpaH;

- MyJIbTUMEIUIHBIC TIPE3CHTALINH.

3.2. UapopMannoHHOe o0ecniedyeHne peain3aliu MporpaMmbl
Jns peanuzanuu mporpaMMbl OMOIMOTEeUHBIH (HOHA 00pa3oBaTENbHON OpPraHU3alUd HMEET
TIeYaTHBIC W/WIIN JIEKTPOHHBIE 00pa30oBaTelIbHBIC B HHPOPMAIIMOHHBIC PECYPCHI, PEKOMEHTyEeMBIE JIJIs
UCIOJIb30BaHUs B 00pa3oBaTeIbHOM MpOIiecce.
3.2.1. Ileuamnule uzoanusn
Hopmamueno - npagosvie 0oKymenmoi:
1. Koncturynusa Poccuniickoit ®enepanuu
Ocnoenas numepamypa:
3.2.2. Dnekmponnvie uzoanusn (3J1eKmpoHHblIE PECypChl):
1. Knénos, A. B. Maremaruka. Kpatkuii kypc nekuuii u npaktudeckue 3ananus / A. B. Knénos.
— Cankrt-IlerepOypr : Jlanp, 2023. — 140 ¢. — ISBN 978-5-507-45190-6. — Tekcr : s7ek-
TPOHHBIHN // Jlanb : AIEKTPOHHO-OMOJIMOTEYHAS cucrema. — URL.:
https://e.Janbook.com/book/292874
2. Jlucwukun, B. T. MartemaTuka B 3aga4ax c¢ pemenusvu / B. T. Jlucuukun, U. JI. ConoBeiuuxk.
— 10-e u3x., crep. — Canxrt-Iletepoypr : Jlans, 2023. — 464 c. — ISBN 978-5-507-46662-
7.— Texkct: »nexTpoHHbIH / JlaHb : 31ekTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.Janbook.com/book/314798
3.2.3. /lonoanumenvuvle uCMOUHUKU:
1. Caiit MunucrepctBa obpazoBanus u Hayku Poccuiickoit denepanuu http://minobrnauki.gov.ru
Caiit MununcrepcTBa IIPOCBEIICHUS Poccuiickon denepanuu http://edu.gov.ru



https://e.lanbook.com/book/292874
https://e.lanbook.com/book/314798
http://minobrnauki.gov.ru/
http://edu.gov.ru/

4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI YYEFHOM JJUCIIUTIINHBI
KOHTpOJIb " OLICHKA PE3YyJILTATOB OCBOCHUA JUCHUIIJIMHBI OCYIICCTBIIACTCA NPCIIOAaBaTCIICM B
mpoLecce MPOoBEACHUS MPAKTUYECKUX 3aHATUH, TECTUPOBAHNUS, & TAKXKE BHIMOTHEHHS 00yJarOIIUMHUCS
HUHAUBHUIYAJIbHBIX BaHaHHﬁ.
4.1. Pe3yabTaThbl 00yuyeHUs

®opMbI H METOAbI KOHTPOJISA
Pe3yabTarhl 00yueHus1 U OIleHKH Pe3yJIbTATOB
00y4eHHus1

KomnereHuuu

BxonHoW KOHTPOIIB:

— TECTHPOBAHUE;

Texymuii KOHTPOJIb:

— aHaNM3 OTBETOB OOydarommxcs (KaKk YCTHBIX,
TaK ¥ MMCbMEHHBIX);

OK 01 — aHAJIN3 U OLIEHKA NMPOLYKTOB ayIUTOPHOU Jesi-
TEJILHOCTH 00yYaroImuXxcs;

— aHaJIN3 OTYETOB O MPAKTHYECKUM 3aJaHUSAM;
IIpoMexyTouHas aTTecTarmys:

— OIICHUWBaHKME UHIUBHIYalbHOU yuyeOHOU pabo-
THI;

- DK3aMEH

JIMYHOCTHBIE Pe3yJabTAThI 00YYEeHUA

BxonHOM KOHTPOIIB:

— TECTUPOBAHHE;

Texymuii KOHTPOJIb:

— aHaNM3 OTBETOB OOydJarommxcs (Kak YCTHBIX,
TaK U MUCbMEHHBIX);

— aHaJKM3 ¥ Ol[EHKA MPOJYKTOB ayTUTOPHOMN Jesl-
TETBHOCTH 00YJaIOIUXCS;

— aHaJIM3 OTYETOB IO MPAKTUUECKUM 33JaHUSIM;
[IpomesxyTouHas aTTecTauus:

— OIICHWBaHKME UHIUBHIYalbHOU yueOHOU pabo-
TBI;

- DK3aMeH

JI1 -JI110

MeTanpeaMeTHble pe3yabTaTbl 00y4eHUs!

BxoziHOM KOHTPOIIB:

— TECTUPOBAHHE;

Texymuii KOHTPOJIb:

— KOHCHIEKTHPOBaHHE

— TUCKYCCHS

M1 -M20 [IpomexxyTouHas aTTecTanus:

— OLICHUBAHHUE WHAMBHUIYaJIbHOW yueOHOH pabo-
TBI;
— OLICHMBaHHME OTBETOB HA TEOPETUYECKUE BO-
MIPOCHI;

- DK3aMeH

IIpeaMeTHbBIE Pe3yJbTATHI 00YUeHHUs

BxoaHoii KOHTPOIIb:

— TECTUPOBAHUE;

Texyimii KOHTPONb:

- TECTUPOBAHUE

— aHaM3 OTBETOB OOydarommxcs (Kak YCTHBIX,
TaK Y NUCHMEHHBIX);

— aHaJIu3 ¥ OIICHKA MPOyKTOB ayIUTOPHOMN Iesi-
TENBHOCTH oOydarommxcs (cxeMm, TaOmuI, Xa-
PaKTEepHUCTHUK U TIP.);

[IpomexyTouHas aTTecTaIus:

— TECTUPOBAHUE;

— OLICHUBaHUE WHAMBHUIyabHOW yueOHOH pabo-
THI;

- DK3aMEH

I11 - 1133




4.2. Kpurtepuu oueHKH TeKylIero KOHTPOJIS U MPOMEe:KYTOYHOH aTTecTallul

B ®I'BOY BO «II'TY» mns oby4arommxcsi mo o0pa3oBaTeIbHbIM IporpaMMaM CpPEeIHEro Mpo-
(beccruoHaabHOrO0 00pa30BaHUs MPUMEHSETCS NATHOAUIbHAS [IKajda 3HAHWM, YMEHUN, IPaKTHYECKOTO
OIIbITA.

HIxaJuabl

OLICHUBAHMSA

o Kpurepun ouennBanus

o]
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. IToxa3pIBacT BBICOKMI YPOBEHb OCBOCHUS PE3YJIBTATOB, T.C.:

% — JIEMOHCTPUPYET INyOOKOe U MPOYHOE OCBOCHUE MaTEpUaa;

3 — HCYEPNBIBAIOILE, YETKO, IIOCIEAOBAaTEIbHO, I'PAMOTHO U JIOTMUYECKU
v 193 v

. CTPOMHO M3JIaraeT TEOPETUYECKUNA MaTepral;

S — TpaBWILHO (POPMUPYET OIPEICICHUS;

= v

E — JIEMOHCTPUPYET YMEHMsI CAMOCTOATEIbHOW paboThl € HOPMAaTUBHO-
o MIPaBOBOM JINTEPATYPOH;

— YMEET JeJaTh BbIBOJBI 10 M3JIaracMOMY MaTepHaly.
IToka3pIBaeT 1OCTATOYHBIN YPOBEHb OCBOCHUS PE3YJIBTATOB, T.€.:

S — JIEMOHCTPHMPYET AOCTATOYHO IIOJHOE 3HAHWE MaTepuaya, OCHOBHBIX TEO-
g PETUYECKUX TOJI0KEHUM;

= — J0CTaTOYHO IOCJIEOBATEIbHO, TPAMOTHO JIOTMYECKH CTPOMHO WM3J1aracT
3 MaTepua;

é — JEMOHCTPUPYET YMEHMsI OPUEHTHPOBATHCSI B HOPMAaTUBHO-IIPABOBOU JIU-
2 TepaType;

¥ — yMeeT JenaTh JOCTAaTOYHO O0OOCHOBAHHbBIE BBIBOJBI [0 M3J1araeMOMY Ma-

TepUay.

g IToxa3pIBacT MOPOTOBBIN YPOBEHb OCBOCHUS PE3YJIBTATOB, T.€.:

é — JIEeMOHCTpHUpYET o0liee 3HaHHe U3y4aeMOoro MaTepuara;

e — HCIBITBIBAET 3aTPYyIHEHHUs IPU OTBETAX Ha JIONOJHUTEIIBHBIE BOIIPOCHI;

3] o

g8 E, — 3HAET OCHOBHYIO PEKOMEHIYEMYIO JINTEPATYPY;

(= o

) é :“; — yMEEeT CTPOUTH OTBET B COOTBETCTBUM CO CTPYKTYPOM M3I1araeMoro mare-
=

o puana.

m

]

=

%

\ CraBuTcs B ciyyae:

S — HE3HaHUs 3HAYNUTEIBbHOHN YaCTH IPOTPaMMHOIO MaTepuaia;

B o — HE BIIQJICHUS MTOHATUHHBIM anmnaparoM JUCHUIIINHBL,

|}

§ % § — JIONYIIEHUs! CYUIECTBEHHBIX OMIMOOK MpPU M3JIO0KEHUH Yy4eOHOTOo MaTepH-

=N .

é ] g aﬂaa

g A el — HEYMEHHs CTPOUTHh OTBET B COOTBETCTBUHU CO CTPYKTYpOH HM3JaraeéMoro
% BOIIPOCA;

T — HEYMEHUs JIeJ]1aTh BbIBOJBI 110 U3J1araéMOMY MaTepHaiy.




