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1.OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILINHBI

1.1. MecTo NMCHUIUIMHBI B CTPYKTYpe OCHOBHOI NMpodeccHoHATILHOH 00pa3oBaTe/IbHOM
NpOrpamMMmbl

Yyebnas muctumimHa «COO 02.01 Marematuka» oTtHOocuTcs K ydeObHomy nukiry «COO.
Cpennee obmiee oopa3zoBanue» pazaena «OIl. O6meobpazoBarenbhas moaroroskay [MIICC3.

Pabouas nporpamMma AMCHMILINHBI SIBJISIETCS YaCThIO OCHOBHOM NpodeccroHallbHOi 00pa3oBa-
TenbHOM mporpaMMel B cooTBeTcTBUU ¢ PI'OC mo cnemmansroctr CITO 09.02.07 UudopmannonHsie
CUCTEMBI ¥ TPOTPaMMHUpPOBaHuE (KBATU(PUKALUS «IIPOTPAMMHUCTY) JJIsi OUHOTO OOy4YEHHS CTYICHTOB,
HMMEIOIINX OCHOBHOE 00I1Iee 00pa3oBaHue.

[Tporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpeanero mpodeccuonanpHOro odpa-
3oBanus U1 ®I'OC cpennero obmiero oOpa3zoBaHus, MPEIBIBISEMBIX K CTPYKTYpPE, COACPHKAHUIO U Pe-
3yJlbTaTaM OCBOEHUS y4eOHOU AUCUUILTHHBI «MaTeMaTHKa.

1.2 O0mast xapakTepuCcTHKA y4eOHOM JUCHUTINHBI

N3yuenue yueOHON AUCHUILIMHBI CIOCOOCTBYET 0OecneueHno c(hOpMUPOBAHHOCTH MPEACTaB-
JICHUH O CONIMAIBHBIX, KYJIbTYPHBIX U UCTOPHUECKUX (PaKTOpax CTAHOBJICHUS MAaTEMATUKU; JIOTHYe-
CKOT0, aJITOPUTMHUYECKOr0 ¥ MAaTEMAaTUYECKOT0 MBILIUIEHUS; YMEHUN NPUMEHSATH [10Jy4YeHHbIE 3HAaHUS
IIPU PELIEHUU Pa3IMuYHBIX 3a/1a4; NPEACTAaBIECHUI 0 MaTEMaTUKE KaK 4acTH OOIIEeUeI0BEYECKON KyIlb-
Typbl, YHUBEPCAJIBLHOM $I3bIKE HAyKH, TO3BOJISIOIIEM ONMMCHIBATh U U3Yy4aTh peajbHbIC MPOLECCH] U AB-
JICHHUS.

1.3 llesu u TpeGoBaHMs K pe3y/ibTAaTaM OCBOeHHs 0011e00pa30oBaTeIbHOH y4eOHOll auc-
HUTTAHBI

IIporpammMa opHEHTHPOBAHA HA IOCTHKEHHE CJIeTYIOIMX 1esIe:

Copepxanue nporpamMmmbl «MaTemaTukay HapaBlIEHHO Ha JOCTUKEHHUE CIETYIOIIUX IIeNIeH:

— ¢opMupoOBaHUE y O0yYAIONMUXCSI MMPEACTABICHUI O POJIM M MECTE MAaTEMAaTUKH B COBPEMEH-
HOM OOIIECTBE, O CITOCOOAX OMMCAHUS HA MATEMAaTHYECKOM SI3bIKE SIBJICHUH peallbHOTO MHUPA;

— hopmupoBaHUE y 00YJAONIMXCS YMCHHM BJIaJICHUST METOIaMH JIOKA3aTEIbCTB M AJITOPUTMOB
peIleHMsI;, YMEHUN WX TPUMEHSTH JJIsl BBIMOJIHEHUS MPO(ECCHOHAIBHBIX 3ajad, MPOBOJIUTH JOKa3a-
TCJIBHBIC PACCYKACHHA B X04€ PCUICHUA 3aaa4,

— pa3BuUTHE y OOY4YaIOIIMXCS MO3HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYalIbHBIX TBOPYECKUX
crrocoOHoOCTEH IIYyTEM OCBOCHHUSA U HCIIOJIB30BAHHUA MAaTEMATUUYCCKHUX MCETOJ0B IPHU U3YYCHHUU pa3Iny-
HBIX y4EOHBIX MPEIMETOB;

— BJI3JICHHE MaTeMaTH4eCKOW KyJIbTYpOH M MPOCTPAHCTBEHHBIM MBIIIJIEHUEM, CIIOCOOHOCTHIO
aHAIIM3UPOBATh U OIICHUBATh HH(POPMAIIHMIO B cpeie 00pa30BaTENbHBIX U COIIMATBFHBIX KOMMYHUKAILIUH.

B pamkax mporpamMmbl y4eOHOW AMCIUIUIMHBI OOYYArOIIMMUCS OCBAaWBAIOTCS YMEHHS H

3HAaHUIL.
Koa OK

YMmenus 3HaHud

OK O1.

Br16upats crocoOsI pe-
HIeHHS 33]1a4 MPOodheccHo-
HAIIbHOM JeATEeIbHOCTH,
NPUMEHHUTEIIBHO K pa3-
JMYHBIM KOHTEKCTaM

VY1 ananu3upoBaTh 3aja4y W/HWIU TpO-
0y1eMy U BBIIEIATH €€ COCTaBHBIE YaCTH;
Y2 onpenensars 3Tarbl peleHus 3a/1a49u;
Y3 BBIABIATh U 3PPEKTUBHO UCKATh HH-
dopmanuio, HEOOXOIUMYIO JUIS PEHICHUS
3a/1a4¥ U/ WU IPOOIJIEMBI;

VY4 cocTaBuTh IIaH ACHCTBUS,

V5 oueHuBaTh pe3ysibTaT U MOCIEICTBUS
CBOMX JIEUCTBUH (CaMOCTOSITENIHO WIIH C
MOMOIIbIO HACTABHUKA).

31 ocHOBHBIE HCTOYHUKHU UH(OpMAIK
U pecypchl sl pelieHus 3a1a4 ¥ mpo-
OreM B mpodeccHoHaIbHOM W/WIIH CO-
LUATbHOM KOHTEKCTE;

32 anropuTMBI BBITIONHEHHs paboT B
podeCCHOHANBHONW U CMEXKHBIX 00Ja-
CTSIX;

33 MeTozpl paboThl B MpodeccuoHab-
HOH U CMEXHBIX cdepax;

34 cTpyKkTypy IUIaHa Ul PEIICHUs 3a-
nad;

35 TOpSANOK OLEHKH PE3yJIbTAaTOB pe-
LIeHus 3a/1a4 npodeccuoHaIbHON aes-
TEJILHOCTH.

OcBoenue conepxanusi ydeOHOW IUCHHMIUIMHBI «MaTtematrnkay o0ecreuynBaeT IOCTHKEHUE
CTYJIEHTaMHU CIEAYIOIIHNX PE3YIbTATOB:

JIMYHOCTHBIX:
JI1

HOT'O YJIeHa POCCUHCKOTO 00IIEeCTRa,

C(bOpMI/IpOBaHHOCTB Fpa)I(I[aHCKOﬁ IIO3UIITHNHN 06yqa101ueroc;1 KaK aKTUBHOI'O U OTBETCTBCH-




JI2 npuHATHE TPaTUIMOHHBIX HAIIMOHAIBHBIX, OOIEYETOBEYECKUX T'YMAHHUCTHUYECKUX U Je-
MOKpPaTHYECKUX [IEHHOCTEN;

JI3  ymeHue B3aMMOJAEHCTBOBATH C COLIMATBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C MX (DYHKIIH-
MU 1 Ha3HAYCHUEM;

JI4  oco3HaHue JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYHUBOTO OYAYIIEro;

JIS TrOoTOBHOCTH K TPYyIy, OCO3HAHHE LIEHHOCTH MacTepcTBa, TPYA0I00ue;

JI6  TrOoTOBHOCTH K aKTUBHOM J1€ATEIBHOCTH TEXHOJIOTMYECKON U COLMANIbHON HaIpaBJIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH M CAMOCTOSATENIBHO BBIIOIHSTH TAKYIO AESATEIbHOCTD;

JI7 wuHTepec K pa3iMyHbIM cepam HPOoPEeCcCHOHATBHON NESITEeIbHOCTH, YMEHHE COBEpLIATh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peain30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

JI8 TOTOBHOCTH M CHOCOOHOCTh K OOpa30BaHMIO U CaMOOOPA30BAHUIO Ha IMPOTSHKEHUU Beei
KU3HU;

JI9  chopMHpPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BH-
TUSI HAYKU U OOILIECTBEHHOW MPAKTHKH, OCHOBAaHHOTO HA JMAJIOre KyJbTyp, CIOCOOCTBYIOLIETO OCO-
3HAHUIO CBOET0 MECTA B IOJIMKYJIBTYPHOM MUDE;

JI10 oco3HaHME LEHHOCTU HAy4YHOW AESITEIbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOEKTHYIO U
HCCJIEI0BATEBCKYIO ACSITEIIBHOCTh HHIMBUIYAIBHO U B IPYIIIIE.

MeranpeamMeTHbIX:

M1 - cnocoOGHOCTh U FOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUs MpakTHye-
CKHX 3aJ1a4, IPUMEHEHUIO Pa3JIM4YHBIX METOJIOB ITIO3HAHNUS,

M2 - ¢QopMupoBaHHE HAYYHOI'O TUIA MBIIUICHUS, BIaJCHUE HAYYHOW TEPMUHOJIOTHEH, Kiroue-
BBIMH MOHSATUSAMHU U METO/IAMU;

M3 - aHanM3upOBaTh NOJYUYEHHBIE B XOZE PEIICHU 3a/1a4M PE3YJIbTAaThl, KPUTHUYECKH OLICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

M4 - pa3pabaTbIBaTh IUIaH pEIIEHUS MPOOJIEMBbI C YIETOM aHaIN3a UMEIOLIUXCSl MaTepUalIbHBIX
Y HEMAaTepHUaAJIbHBIX PECYPCOB;

MS5 - ocymiecTBIATh LieNEeHANPABICHHBIH MMOMCK IEPEeHOCa CPEACTB U CHOCOOOB JEHCTBHS B
poecCHOHABHYIO CPey;

M6 - KOOPIMHMPOBATH U BBHINOJIHATH Pa0OTy B YCIOBUAX PEaTbHOI0, BUPTYaIbHOTO U KOMOU-
HHUPOBAHHOTO B3aMMOJICHCTBHS;

M7 - oCymecTBIATh MO3UTUBHOE CTPATETMUECKOE IOBEIACHHUE B PA3IIMYHBIX CUTYALUAX, IPOSB-
JISITh TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

M8 - caMOCTOSITEIbHO OCYLIECTBIISATh IO3HABATENIBHYIO JIEATENBHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJlayll B 00pa30BATEIbHOW JEATENBHOCTH M YKU3HEHHBIX
CUTyalusX;

MO - camMOCTOSTENIbHO COCTAaBJIATH IJIaH PEUIeHHs MPOOIEMBbl C YIETOM HUMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTEHUH;

M10 - naBaTh OLICHKY HOBBIM CUTYAIlUsIM;

MI11 - pacumpsaTh paMKH Y4eOHOTO IpeAMeTa Ha OCHOBE JIMUHBIX MPEIOYTEHUH;

MI12 - penaTh OCO3HaHHBINH BHIOODP, ApTyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

M13 - oueHuBaTh NPUOOPETEHHBIN OIIBIT;

M14 - naBaTh OILIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh CO-
OTBETCTBUE PE3YJILTATOB LIEIISAM;

M15 - BnaneTs HaBBIKAMH MO3HABATENbHON pediiekcHr Kak OCO3HAHMs COBEPILIAEMBIX JEUCTBUN
U MBICJIUTEJIBHBIX IPOLECCOB, UX PE3YJILTATOB U OCHOBAHUN;

MI16 - ymeTh OLIEHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

M17 - chopMuUpOBAaHHOCTh CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHHE MPUHU-
MaTh OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHE, CIOCOOHOCThH aJanTUPOBATHCS K AMOIIMOHAIBHBIM H3Me-
HEHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;

MI18 - ymeHne npuHUMAaTh MOTHBBI M apTyMEHTHI APYIUX JOJEH MPHU aHAIU3€ PE3yJbTaTOB Jes-
TEJIbHOCTH;

M19 - ymeHue npu3HaBaTh CBOE IIPABO U MPABO APYTUX JIOAEH Ha OMINOKY;

M20 - ymeHue pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C IO3HUILIMU APYrOro YeIOBeKa.

IIpeameTHbIX:
I11 BnameHue METOAAMHU J10Ka3aTeNbCTB, AITOPUTMAMHU pEILEeHHs 3aJad; yMeHue (HopMyIupo-



BaTh OIPEAEICHUS, AaKCUOMBI U TEOPEMBI, IPUMEHSTh UX, IPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHUS B
XOI€ pEeLIeHUs 3aa4;

[12 ymenue onepupoBaTh MOHATUAMU: CTEIIEHb YMCIA, JIoTapu(M YKCIa; YMEHHUE BBITOIHATD
BBIUMCIICHUE 3HAUYEHUH 1 NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHsAMH U Jorapudmamu, npeodpas3oBa-
HUS IPOOHO-PAIIIOHAIBHBIX BBIPAKCHU;

I13 ymeHue omepupoBaTh MNOHATUSAMH: PALMOHAJIbHBIE, MPPALMOHAIbHBIC, IOKa3aTeIbHbIC,
CTETIEHHBIE, JTOTapU(PMHUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

I14 ymeHue onepupoBaTh MOHATUAMU: (PYHKIUS, HEIpepbIBHAs (DYHKIMS, IPOU3BOIHAS, NIEp-
BOOOpa3Hasi, ONpe/eIeHHbI MHTErpaj; yMEHUE HaXOAUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKLHUH,
UCTOJB3Yysl CHPAaBOYHBIE MaTepHAIIbl, MCCIEN0BATh B MPOCTEHIINX Ciaydasx (yHKIMH HAa MOHOTOH-
HOCTb, HAXOJIUTh HaHOOJbIINE U HAUMEHBIINE 3HAYCHUS (PYHKIUI; CTPOUTH rpa)uKi MHOTOUJIEHOB C
HCIIOJIb30BAaHUEM allapara MaTeMaTHYECKOI0 aHajau3a; MPUMEHITh IMPOU3BOAHYIO IIPU PELIECHUH 3a-
7la4y Ha JBM)KEHUE; PelIaTh IPAKTUKO-OPUEHTUPOBAHHbIE 331a4ll Ha HAUOOJIbIINE U HAUMEHBIINE 3Ha-
YEHMsI, Ha HaX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

II5 ymeHue omnepupoBaTh NOHATUSAMH: palMOHANbHAs (DYHKIMS, MOKazaTeslbHas (YHKLHA,
creneHHast GyHKIMA, JorapudmMuieckas GyHKIUSA, TPUTOHOMETpHUYECKUE (DYHKIMU, OOpaTHBIE (YHK-
LIU1; YMEHHE CTPOUTH rpaUKU U3Y4EeHHBIX (PYHKLUH, UCIIOIb30BaTh rpauKy IPU U3YUYEHUH MpoLec-
COB M 3aBHCHMOCTEM, NP PEIIEHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEJIMETOB U 3a/1a4 U3 pealbHON KU3-
HU; BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/1y BeJIMUNHAMY;

[16 ymeHue pemiaTh TEKCTOBBIE 33Ja4d Pa3HbIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI, JOJIU U Ya-
CTH, Ha JABMXKEHHE, pabOTy, CTOMMOCTb TOBAapOB M YCIYI, HAJIOTH, 3aJaud M3 O0JAcCTHU YIpaBlICHHS
JIMYHBIMHU U CEMEUHBIMU (PMHAHCAMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX CUCTe-
MBI IO YCJOBHIO 3aJlaud, UCCIIEJ0BATh MOJIyYEHHOE PEIICHUE U OLIEHUBATh IPABJONOJA00HOCTh pe-
3yJIbTATOB;

I17 ymeHue omnepupoBaTh HOHATUSAMH: cpelHee apupMeTHyYecKoe, MeluaHa, Hauboubliee U
HaMMEHBIIEEe 3HAYCHUS, pa3Max, JUCIEPCHS, CTAaHAAPTHOE OTKJIOHEHHE YHMCIOBOrO HabOpa; yMeHHue
U3BJIEKaTh, HHTEPIPETUPOBATh HH(OPMAIIMIO, IPEICTABICHHYIO B TabIuIax, HAa quarpaMmmax, rpadu-
Kax, OTPaXKaloL[yl0 CBOMCTBA pealibHbIX IPOLECCOB U SIBICHUIN; IPEACTABIATh HH(POPMALIUIO C IOMO-
IIbIO TAOJUIl U MarpaMM; UCCIEI0BaTh CTATUCTUYECKUE JTaHHbBIC, B TOM YHUCIIE C IPUMEHEHHUEM Ipa-
(buYecKuX METO/I0B U 3JIEKTPOHHBIX CPE/ICTB;

I18 ymeHue onepupoBaTh MOHATHAMM: CIyYailHbII ONBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTh
CIIy4ailHOTO COOBITHS; YMEHHUE BBIYMCIIATH BEPOATHOCTH C MCIOJIBb30BAaHUEM IpaUyecKUX METOJIOB;
IPUMEHATh (OPMYIIBI CIOKEHUS U YMHOXKEHUSI BEPOSATHOCTEH, KOMOMHAaTOpHBIE (PAKTHI U (HOPMYJIBI
IIpU pEIICHUH 3aJ]1a4; OLEHUBATh BEPOSATHOCTH peasIbHbIX COOBITHI; 3HAKOMCTBO CO CIy4yallHbIMU Be-
JMYMHAMM; YMEHHE MTPUBOAUTD NPUMEPHI MPOSABICHUS 3aKOHA OOJIBIINX YMCEN B IPUPOAHBIX U 001I1e-
CTBEHHBIX SIBJICHUSIX;

II9 ymenue onepupoBaTh NOHATHUAMM: TOYKA, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO, JBYIPaH-
HBIM YroJ1, CKpelMBarouIiecs npsMble, MapajjieIbHOCTh U MEPHEeHAUKYISIPHOCTh MPSIMBIX U IJIOCKO-
CTEH, yroJl MEeXAY IPSIMBIMU, YTOJI MEXY NPSMOM U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH, PacCTO-
SIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMU, PACCTOSIHUE MEX]Y IJIOCKOCTSIMU; yMe-
HHUE UCIIOJIb30BaTh IPU PELICHUHU 3a/1a4 U3y4YeHHbIe (PAKThI U TEOPEMBI INITAHUMETPUU; YMEHHE OLICHU-
BaTh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

I110 ymeHue omepupoBaTh MOHATUSMH: MHOTOTPAHHUK, CEYEHHE MHOTOTpaHHMKa, KyO, mapai-
JIeNenuIe]], Mpyu3Ma, nupamuaa, Gpurypa u moBEepXHOCTh BpallleHUs, [IMINHAP, KOHYC, map, chepa, ce-
YeHus1 GUTyphl BpalleHUs, MIIOCKOCTb, Kacarommascs cepsl, HIUIMHIPA, KOHYCa, IJIOLIa (b ITOBEPXHO-
CTH MUPaMMJIbI, TPU3MBI, KOHYCA, IIWINHIPA, IIoMmaas cheprl, 00beM Kyda, MpSMOYToJbHOTO Mapall-
Jenenunena, TUpaMuabl, TPU3MBI, HWIKHAPA, KOHYCa, 1apa; yMeHHe N300pakaTb MHOTOI'PAaHHUKH U
MOBEPXHOCTH BPAIIECHHUS, UX CEUEHUS OT PYKH, C IMOMOIIBI0 YEPTEKHBIX NHCTPYMEHTOB U AJIEKTPOH-
HBIX CPEJICTB; YMEHHE PACIIO3HABATh CUMMETPHUIO B IPOCTPAHCTBE; YMEHHUE pAacliO3HaBaTh PABUIIbHBIE
MHOTOTPaHHUKU;

[T111 ymeHue onepupoBaTh MOHIATUSMU: IBUKEHUE B MPOCTPAHCTBE, MOJ00HBIE (PUTYPHI B ITPO-
CTpaHCTBE; MCIOJIb30BaTh OTHOIIECHUE IUIONIAJIeH MOBEpXHOCTEH M 00beMOB MOJOOHBIX (UTYp MpHU
pEILIEHNN 3314,

[112 ymeHwe BBIYHCIATh TEOMETPUUECKUE BEIMYUHBI (IUTHHA, YroJl, IIOIIA /b, 00BEM, TUIOIIA b
MOBEPXHOCTH), UCIIOJIB3Ys U3y4EHHBbIE (POPMYIIBI U METO/BI;



IT13 ymeHue omepupoBaTh MOHATHAMM: INPSMOYIOJbHAs CHCTEMa KOOPAMHAT, KOOPAMHATHI
TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEIEHHUE, YTOJI MEKYy BEKTOPaMH, CyMMa BEK-
TOPOB, NMPOU3BEJICHUE BEKTOPA HA YMCIIO; HAXOIUTh C IIOMOIIBIO U3yYEHHBIX (hOPMYJT KOOPIUHATHI Ce-
PEAMHBI OTPE3KA, PACCTOSIHUE MEXAY IBYMs TOUKAMH;

[114 ymenue BHIOMpATh MOAXOIAIIMKA M3YYEHHBIH METOJ Ui pEICHHs 3a7ayd, pacro3HaBaTh
MaTeMaTHyeckue (pakThl 1 MaTeMaTHUECKUE MOJIENIU B MPUPOIHBIX U OOLIECTBEHHBIX SIBICHHUSAX, B UC-
KYCCTB€; YMEHHE IIPUBOAUTH IIPUMEPbl MATEMATUYECKUX OTKPBITUM POCCUICKONM U MUPOBOM MaTeMa-
TUYECKOM HAYKH.

IT15 ymeHue omepupoBaTh MOHATHUAMHU: ONPEACICHUE, aKCHOMa, TEOpEMa, CIECICTBHUE, CBOM-
CTBO, MMPU3HAK, JI0KA3aTeIbCTBO, PABHOCUIbHBIE (POPMYITUPOBKU; yMEHUE (POPMYIHPOBATH OOpPAaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIACHUE, IPUBOAUTE NIPUMEPBI M KOHTPIPUMEPBI, UCIIOJIB30BATh METOJ Ma-
TEMaTU4YECKONH MHAYKLUHU; IIPOBOANUTH JI0KA3aTeIbHbIE PACCYKIEHUS MPU PELIEHUH 3a]1a4, OLIEHUBATh
JIOTUYECKYIO NTPaBUIIBHOCTD PACCYKICHUM;

[116 ymeHue onepupoBaThb HNOHITUSIMHU: MHOKECTBO, IOJMHOYKECTBO, ONEPALUU HAJ MHOMXKE-
CTBaMH; YMEHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJs OINUCaHHUs PEABHBIX IIPO-
LIECCOB U SIBJIEHUI U NIPH PELICHNUH 33]1a4, B TOM YHUCJIE U3 JPYTUX YUEOHBIX IIPEIMETOB;

I117 ymeHue omepupoBaTh MOHATUSAMU: rpad, CBA3HBINA rpad, AepeBo, LMKI, Tpad Ha IIIOCKO-
CTH; YMEHHUE 337aBaTh U OIMHUCHIBATh Tpadbl Pa3IUYHBIMUA CIIOCOOAMH; MCIIOIB30BaTh rpadbl MpH pe-
LICHUHM 3a/1a4;

[118 ymenue cBOOOJHO OINEPUPOBATH MOHATHAMH: COYETAHHE, NMEPECTAHOBKA, YUCIIO COYETa-
HUM, 4KUCII0 nepecTaHOBOK; OMHOM HbIOTOHA; yMeHue MPUMEHATh KOMOMHATOpHBIE (PAKTHI U paccyX-
JICHUS ISl peLIeHMs 3a/1a4;

IT19 ymenue onepupoBaTh NOHATUSAMM: HATYPAJIbHOE UMCIIO, LEJIOE YHUCIO, OCTATOK 10 MOAY-
JIX0, PAaMOHAIBHOE YHMCIIO, UPPALHOHAIBHOE YHCIO, MHOXKECTBA HATYpPaJbHBIX, LEJbIX, PALMOHAIb-
HBIX, IEUCTBUTEIBHBIX YUCEI; YMEHUE UCIOIb30BATh NMPU3HAKHU JAECITMMOCTH, HAUMEHbIINHN 001Ul ae-
JUTENIb U HaUMEHblee o0Ilee KpaTHOe, anroput™M EBKiIMJa npu penieHuu 3aj1ad; 3HaKOMCTBO C pas-
JIUYHBIMU MO3ULIIMOHHBIMU CUCTEMAMHU CUUCIICHUS;

[120 ymenue cBOOOIHO ONEPUPOBATH MOHATHAMHU: CTEIEHb C IIENBIM IOKa3aTejeM, KOpeHb
HaTypaJbHOM CTENEHH, CTENEHb C PAalOHAIBHBIM IOKa3aTeseM, CTEeNEHb C JIeHCTBUTENbHBIM (Bellle-
CTBEHHBIM) MOKa3aTelieM, JIOTapu(M dncia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[121 ymeHue onepupoBaTh MOHATHIMHU: TOXJIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHue, ypaBHe-
HUE, HEPAaBEHCTBO, CUCTEMa YpaBHEHHI M HEPaBEHCTB, PaBHOCUJIBHOCTb YpPaBHEHUN, HEPAaBEHCTB U
CHCTEM, pallMOHaJbHbIE, UPPALlMOHAIbHBIE, TTOKA3aTeNIbHbIE, CTENEHHbIE, JOrapu(pMHUUECKHE, TPUTO-
HOMETPUYECKHE YpaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE pelIaTh ypaBHEHUS, HEPABEHCTBA U CH-
CTEMBI C IIOMOILBIO PA3JIMYHbIX IPUEMOB; PEIIATh YPABHEHNUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPOM;
MIPUMEHSTh YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUs MaTeMaTHYeCKHX 3a/ad M 3aJad U3
pa3nuyHbIX 001acTell HAyKU U pealbHOM KU3HH;

[122 ymeHue cBOOOAHO ONEPUPOBATH MOHATUSAMU: rpapuK (YHKIMH, oOpaTHast QYHKIUS, KOM-
no3unus GyHKIMH, TuHeiHas QyHKIM, KBaJpaTu4Has QyHKINS, CTeTeHHast QYHKIUS C LIeIbIM OoKa-
3areseM, TPUrOHOMEeTpUUYecKrue QyHKIMN, 0OpaTHbIE TPUTOHOMETpUYECKHE (PYHKIIMHU, OKa3aTelbHas
u jorapupmuueckas QyHKIMH; YMEHHE CTPOUTH Ipaduku (YHKUUH, BBINOIHATH HpeoOpa3oBaHUsS
rpadukoB QpyHKIMI;

YMEHHUE HUCIOIBb30BaTh IrpaduKu GYHKIUI UId U3y4yeHHs MPOIECCOB U 3aBUCUMOCTEN IpuU pe-
IIEHUH 3aJ1a4 U3 IPYruX Y4eOHbIX MPEeIMETOB U U3 PeaJbHOM KU3HU; BhIpaXaTh (POpMyIaMH 3aBUCH-
MOCTH MEXAY BEIMUNHAMU;

yYMEHHE CBOOOJHO ONEpPUPOBATh MOHATHUSAMH: YETHOCTh (PYHKIIMH, TMEPUOAUYHOCTh (YHKIIUH,
OrPaHUYEHHOCTh (YHKLIMH, MOHOTOHHOCTh (YHKUMH, OSKCTpeMyM (yHKIHMM, HauOoibllee MU
HauMeHbIlIee 3HaYeHUs! PYHKIIMH Ha IPOMEXYTKE; YMEHHE TPOBOAUTH UCCIIEeI0BaHNE (PYHKIINH;

YMEHHE UCII0JIb30BaTh CBOMCTBA U TpapuKu GYHKIUHN A pEeLIeHNs YpaBHEHHI, HEPaBEHCTB U
3a/1ad ¢ MmapaMeTpaMu; U300pakaTh Ha KOOPJIWHATHOM IJIOCKOCTH MHOXKECTBA PEIICHU ypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

[123 ymeHue cBOOOIHO ONEPUPOBATH MOHATHIMU: MOCIEI0BATENbHOCTD, apuMeTnyeckas mpo-
rpeccus, reoMeTpruecKasl mporpeccusi, 0eCKOHEYHO yObIBarOIasi T€OMETpHUECcKasi Iporpeccusi; yMme-
HUE 3aJ1aBaTh M1OCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (hOpMyIT;

[124 ymenue onepupoBaTh MOHATUSAMU: HEMPEPHIBHOCTh (DYHKIIMU, aCUMIITOTHI Irpaduka QyHk-



IIUH, TIepBasi ¥ BTOpasi NPOU3BOIHAS (DYHKIIMU, TEOMETPHUECKUI U (PU3NUECKUN CMBICT TPOU3BOIHOM,
nepBooOpasHasi, ONpeIeeHHbI HHTETPajl; yMEHUE HaXOAUTh aCUMIITOTHI Ipaduka GyHKLINU; yMEHUE
BBIUUCIIATh MPOU3BOAHBIE CYMMBI, TPOU3BENEHUS, YACTHOTO M KOMIIO3UIUH (YHKUIUN, HAXOIUThH
ypaBHEHHE KacaTeJIbHON K IpapuKy (QyHKIMH;

YMEHHUE HUCIOIB30BaTh MPOU3BOIHYIO JJISl UCCIIEOBAHUS (DYHKIIUH, A HAXO0XKICHUS HAMITyd-
IIEro pelleHus B MPUKIAAHBIX, B TOM YHUCJIE COLHATBbHO-IKOHOMUUECKUX U (PU3UUECKUX 3a/Jadax, s
OIIpeJIeJIEHUs] CKOPOCTH M YCKOPEHHMS; HAXOAUTh IJIOMATN U 00bEeMbI (PUTYp C TIOMOLIBIO MHTETPaa;
IPUBOAUTH MPUMEPBHl MATEMaTHYECKOI0 MOJEIUPOBAHMs C MOMOULIbIO JU(QepeHIMaIbHbIX ypaBHE-
HUH;

[125 ymeHue omepupoBaTh NOHATUSIMH: KOMILJIEKCHOE YMCIIO, COIPSIKEHHbIE KOMIUIEKCHBIE
qucia, MOAY/Ib U apryMEHT KOMIUIEKCHOTO YKCia, popMa 3alicH KOMIUIEKCHBIX YHcen (reoMeTpuye-
CKasi, TPUTOHOMETPHYECKasi U aireOpandeckas); yMeTb HMPOM3BOIUTH apH(PMETHUECKHUEe ACUCTBUS C
KOMIUIEKCHBIMHU YHCJIaMU; IPUBOIUTH IPUMEPHI UCII0JIBb30BaHUSI KOMIUIEKCHBIX YHCEI;

[126 ymenue cBOOOJHO ONEPUPOBATH TMOHATHAMHU: CpeaHee apu(MeTHdecKoe, MeInaHa,
HauOoJipllIee U HaMEHbIIIee 3HAUCHMsI, pa3Max, AUCHEPCHUsi, CTAHJAPTHOE OTKIOHEHHUE /sl OIMCAHUS
YUCJIOBBIX JaHHBIX; YMEHHUE UCCIIE0BAaTh CTATUCTUYECKUE JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM I'pa-
(uyecKkux METOJI0B M 3JIEKTPOHHBIX CPEACTB; rpa)UyecKu UCCIIEN0BAaTh COBMECTHBIE HAOMIOJEHUS C
IIOMOILBIO AUarpaMM PaCcCEUBaHHUsS U IMHEWHON PETPECCUH;

[127 ymeHue HaXOIUTb BEPOSTHOCTH COOBITMM C HCIOJIBb30BaHUEM TIpapUUECKUX METOJIOB;
IMPUMEHSTH JJIs pelIeHust 3aa4 (OpMYJIbl CI0KEHUS U YMHOKEHUS BEpOSATHOCTEHN, (POpMyy MOITHON
BEpOSATHOCTH, (popmyny bepryiin, komOuHaTOpHbIE (DAKThl U (POPMYJIBL; OLIEHUBATh BEPOSITHOCTH pe-
QJIbHBIX COOBITUH; YMEHHME ONEPUPOBATh MOHATUSAMU: ClydyailHas BEJIMYMHA, PACIPEIEICHUE BEPOST-
HOCTEH, MaTeMaTH4YecKoe OXHJIaHUe, JUCIIEPCUsl U CTaHIApTHOE OTKJIOHEHHE CIy4alHOW BEIMYUHBI,
(GbyHKIMU pacripesiesieHus U TUIOTHOCTH PaBHOMEPHOT0, TIOKA3aTeIbHOTO M HOPMAJIBHOTO pacipeere-
HUI; yMEHHE MCII0JIb30BaTh CBOMCTBA M3YyYCHHBIX paclpe/ieleHui A pelleHus 3a/1a4; 3HaKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIIMX YHUCEJ, METOJIbl BEIOOPOYHBIX MCCIEAOBAHUN; YMEHUE NPUBOIUTH MPU-
MEpBI ITPOSIBICHUS 3aKOHA OOJIBIINX YKCE B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

[128 ymeHue cBOOOAHO ONEPUPOBATH MOHATHUSAMU: TOYKA, IpsiMasi, IIOCKOCTh, IPOCTPAHCTBO,
OTpPE30K, JIyY, MJIOCKUN yrojl, ABYTPaHHBIM YroJ, TpeXI'PaHHbIM Yroil, nepeceKkaroliuecs, napauieib-
HbI€ U CKpeIIMBaroIIMecs MpsiMble, NapajuIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX U IUIOCKOCTEH,
YroJl MEXy MPSIMBIMH, YIOJl MEKIY NPSIMON M IJIOCKOCTBIO, YIOJl MEKIY IJIOCKOCTSIMHU; YMEHHUE HC-
MI0JIb30BAaTh IPU PELIEHUU 3a7ad M3yuyeHHbIe (aKThl U TEOPEMBI MJIAHUMETPUH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOILIIEM MUPE; YMEHHE ONEpUpPOBATh MOHATUSAMHI: MHOTOTPaHHUK, CEUEHHE
MHOTOTpaHHHKA, MPaBUIIbHBIM MHOTOIpaHHUK, IpU3Ma, MUpaMuaa, (purypa u NoBepXHOCTh BpallleHUs,
LWINHAP, KOHYC, Iap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUCHUsI KOHYCa U IWIMHAPA, NapajljielbHble
OCH WJIM OCHOBAaHHIO, CEYEHME Iapa, IJIOCKOCTb, Kacaromascs cdepbl, HWINHAPA, KOHYCa; YMEHUE
CTPOUTH CEYEHHE MHOTOTPaHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpHI U IOBEPXHOCTH BpallleHUs,
UX CEYEHMs], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEICTB; YMEHHE MPUMEHSTh CBONCTBA I€OMET-
puuecKux (Uryp, caMocTosITeIbHO (POPMYINPOBATh ONpeAEIeHNUs U3ydaeMbIX (UTyp, BBIIBUraTh I'H-
MOTE3bl O CBOICTBAaX U MPU3HAKAX F€OMETPUUECKUX (UTYP, 0OOCHOBBIBATH WJIM OIPOBEPraTh UX; yMe-
HHUE MPOBOJIUTH KJAacCU(UKaLUI0 (UTYp MO pa3IMyHbIM MPU3HAKAM, BBINOJHATH HEOOXOAMMBbIE I0-
MOJIHUTENbHbBIE TOCTPOEHUS;

[129 ymenue cBOOOIHO ONMEPUPOBATH MOHATUAMM: IUIOMAAL (PUTYPBI, 00beM PUTYpBI, BETUYHHA
yria, pacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEX]Ty NMPSMBIMH, PACCTOSTHUE MEXY TIIOCKO-
CTSMH, TJIOHIa b chepsl, MIIOMIA b TOBEPXHOCTH MUPAMHUIbL, IPU3MBbI, KOHYCA, HIWIMH/pPA, 00BEM KY-
0a, MpsAMOYTOJBHOTO Mapajlieenurnena, TUPaMUJIbl, MPU3MbI, IWIMHIpPA, KOHYyca, 1Iapa; yMEHHue
HaXO/IUTh OTHOIIEHHE 00bEMOB MOIOOHBIX PUTYD;

I130 ymenume cBOOOIHO OMEPHPOBATH MOHATHSAMU: JIBIKCHHE, MapajlICIbHBIA TEPEHOC, CUM-
METpHUS Ha IJIOCKOCTH M B MPOCTPAHCTBE, IMOBOPOT, Mpeodpa3oBaHue Moaodus, mogoOHsle GUrypHl;
yYMEHHE paclio3HaBaTh paBHbIE U M0JI00HbBIE (GUTYPHI, B TOM YHUCIIE B MIPUPOJIE, UCKYCCTBE, apXUTEKTY-
pe; YMEHHUE UCIOJIb30BaTh N'€OMETPUYECKHE OTHOLICHHUS, HAXOAUTh T€OMETPUUYECKUE BETUUHUHBI (JUTH-
Ha, yTroJl, IIouaib, 00beM) MPH PELICHUH 3aa4 U3 JPYTUX y4eOHBIX MMPEAMETOB U U3 PEaTbHOM JKU3-
HU;

[131 ymeHue cBOOOJHO ONEpUPOBATh MOHATUSMHU: NPSIMOYTOJibHAs CUCTEMa KOOPJAWHAT, BEK-
TOp, KOOpJAUHATBI TOUKH, KOOPJUHATHl BEKTOPA, CyMMa BEKTOPOB, IIPOM3BEJECHUE BEKTOPA HA YHCIIO,



pasyiokeHue BEKTopa Mo 0a3ucy, CKalIIpHOE MPOM3BEACHUE, BEKTOPHOE MPOU3BEIACHUE, YIOJ MEXIY
BEKTOpaMH; YMEHHUE UCIOJIb30BATh BEKTOPHBIM U KOOPAMHATHBIA METOJ I pPEIIEHUs] reoMeTpuye-
CKHUX 3ajlay M 3ajla4y IpYrux y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATUAMH: MaTpuna 2 X 2 u 3 x 3,
OIpeIeJINTENIb MAaTPHILIbl, FEOMETPUUECKUI CMBICI OIIPEEIINTENS;

[132 ymeHHe MOAENMPOBATH PEATBHBIE CUTYallUU HA SI3bIKE MAaTEMATHUKH; COCTABJIATH BbIpaXKe-
HUSl, ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33/1a4M, UCCIIEA0BATh IOCTPOECHHBIE MOJIEIN
C UCIIOJIb30BAaHUEM amIapara aireOpbl, HHTEPIPETUPOBATH MOIYYEHHBIA Pe3yabTaT; CTPOUTh MaTeMa-
TUYECKHE MOJENINM C IOMOLIbI0 I'€OMETPUUYECKUX MOHATUN M BEJIUYUH, pEIlaTh CBS3aHHBIE C HUMHU
IIPAaKTUYECKHE 3aJaud; COCTABIATh BEPOATHOCTHYIO MOJIENb W MHTEPIPETUPOBATH IOIYYEHHBIH pe-
3yJbTarT; pelaTh NPUKIAAHbIE 3a/1a4 CPEICTBAMU MAaTEMaTUUECKOIO aHAIN3a, B TOM YHUCIIE COLUAIb-
HO-9KOHOMHYECKOT0 U (PU3UYECKOr0 XapaKTepa;

[133 ymenue BbIOMpATh MOAXOSAIIMN METOJ Ul PEIICHHs 3a/a4yM; MOHMMaHUE 3HAYUMOCTH
MaTeMaTHKU B U3Y4YE€HUU IPUPOAHBIX U OOLIECTBEHHBIX IMPOLIECCOB U SIBJICHU; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKHU B UCKYCCTBE, YMEHHE IPUBOJIUTH NPUMEPHI MAaTEMaTHUECKUX OT-
KPBITUI pOCCUICKONW U MUPOBOM MaTEMAaTUYECKON HAYKH.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUILIMHBI
2.1. O0beM yueOHOI TMCUMIIVIMHBI M BUABI YU4eOHO# padoThI

O0beM B yacax
ouHasi popma o0yueHust

Bup y4eOHoii padoThI

O0beM 00pa3zoBaTeIbHOM NPOrpaMMBbl YUeOHOM

310
JTUCIUTIINHBI
O0beM padoThl 00y4AKOIIHUXCH BO B3aMMOAEHCTBHH € 310
npenojaBaresieM:
B TOM YHCJIC:
JIEKIIAU 72/63
IPAKTUYECKHUE 3aHSTUS 90/63

n1abopaTopHbBIE PaOOTHI

KOHTPOJIBHBIC pa60TBI

KypcoBasi paboTa (IpoeKT)

KOHCYJIbTAIIUHU 4

CamocTrosiTeJibHAs paboTa

IlpumepHasi TeMaTHKAa KYPCOBBIX pa0doT (IpH HAJIHMYHH)

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




2.2 TemaTn4yecKkHi IUIAH U COJePKAHNE YUEOHON TUCHUNIMHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuasa,
JICKIIUH, IPAKTHYECCKUE U naﬁopaTopHme 3aHATHUSA

Oo0Lem
4acoB

YpoBeHnb
OCBOEHMS

1

2

4

Paznea 1. IToBTOpeHne Kypca MATEMAaTUKH OCHOBHOM IIKOJIbI

12

Tema 1.1.
IIoBTOpPEHME Kypca MaTeMa-
THKH OCHOBHOI1 IIKOJIbI

Coaep:kanme y4e0HOro MaTepuaia
Iean 1 3a7a4n MAaTEMAaTUKU IPU OCBOCHUH CIICIIHAILHOCTH

B TOM YHCJ/I€ NPAKTHYCCKHX 3aHSATHIA

IIpakTuyeckoe 3ansitue 1.
BxoJ1HOW KOHTPOIIb.

1,2

Coaep:xaHue y4e0HOT0 MaTepHuaJja
Yucna v BerauciieHus. Beipaxkenus U ux npeoOpa3oBaHus

B TOM YHCJI€ NPAKTHYECCKHUX 3aHATHI

IIpakTH4yeckoe 3aHATHE 2.
[TpakTHKO-OpHEHTHPOBAHHBIE 3814 TEXHUIECKOTO MPODHUIISL.

1,2

Coaepsxanue y4e0HOro MaTepuaJia
YpaBHeHus U HepaBeHCTBA. CHCTEMBI ypaBHEHHM

B TOM YHCJI€ MPAKTUICCKUX 3aHATHI

IIpakTHuyeckoe 3ansaTue 3.
TeopeMa 0 Tpex nepneHIUKyIIsIpax

[\

1,2

Paznen 2. [IpsiMble M NJIOCKOCTH B MPOCTPAHCTBE

Tema 2.1. BBenenue B cTe-
peoMeTpHiIo

Conaep:kaHue yueOHOIr0 MaTepHaJja
OcHOBHbIE NOHATHUSA cTepeoMeTpun. PacnosnokeHue nNpsiMbIX U MIIOCKOCTEM

B TOM YHCJ/I€ NPAKTHYCCKHX 3aHATHIA

IIpakTH4yeckoe 3anaTue 4.
OCHOBHBIE MOHSTHS CTEPEOMETPHH.

\S} PN o)

IIpakTHyeckoe 3ansTue 5.
Yron Mexay NpsaMou U MIOCKOCThIO

\S]

1,2

Tema 2.2. [IapanieabHOCTh U
NnepneHANKYJISIPHOCTH B MPO-
CTpaHCTBe

Conep:xanue yueOHOro MaTepuasa
TTapannensHOCTh NPAMON U IJIOCKOCTU. YTOJI MEXKTY NIPSAMOM U II0cKOoCThIO. [TapamiensHocTs miockocreil. Ila-
pajsieIbHOE MPOEKTUPOBAHNE

B TOM YHCJ/I€ NPAKTHYCCKHX 3aHATHIA

\S]

IIpakTHueckoe 3ansaTHe 6.
[TapayensHble, TEPICHIUKYISIPHBIE M CKPEIIMBAIOIINECS MPSMBIC B U3JICIUIX U IPOAYKIIUU

1,2

Conep:xanue yueOHOro MaTepuaJa
TlepneHAUKYISAPHOCTh MOPSMBIX, TPSAMONM M IJIOCKOCTU. llepneHauKynsapHOCTh TuiockocTed. Ilepnengukymnsip u
HaKJIOHHAs

B TOM YHUC/I€ NPAKTUYECCKHUX 3aHSATHI

1,2




IIpakTHUyeckoe 3aHaTHE 7.
TeopeMa 0 Tpex nmeprneHINKyIIpax

Pasnes 3. KoopauHaTtsl H BeKTOPHI B POCTPAHCTBE

Tema 3.1.
IIpsimoyro/ibHast cucrema
KOOPAMHAT B IPOCTPAHCTBE

Coaep:kanue y4e0HOro MaTepuaia
JlekapToBbl KOOPJIMHATHI B IPOCTPAHCTBE. PaccTosHie MEXY IBYMSI TOUKAMH

B TOM YMCJI€ NPAKTUHICCKUX 3aHSATHIl

IIpakTnueckoe 3ausarue 8.
Paccrosiare Mex Ty TByMsI TOUKaMHU

NN A~ |0

1,2

Tema 3.2.
BBenenue B MeTon KoOOpaH-
HAT

Conep:xanue yueOHOro MaTrepuasa
BekTopbl B IPOCTPAHCTBE

@)}

B TOM YHMCJIC NIPAKTHYCCKHUX 3aHATHI

IIpakTnuyeckoe 3ausarue 9.
OnpeiesicHUe PacCTOSHUSI MEKY TOYKAMH, HCIOJIB3Ysl METOJT KOOPJMHAT

IIpakTuyeckoe 3ausaTue 10.
BekTopsl B IpOCTpaHCTBE

1,2

Copep:xanme y4e0HOro MaTepuaJaa
Yroa mexay Bekropamu. CKaJIIpHOE POU3BECHHE BEKTOPOB

B TOM YHCJI€ MPAKTUICCKUX 3aHATHI

IIpakTHuyeckoe 3ausarTue 11.
CransipHOe TPOU3BEICHIE BEKTOPOB

1,2

Conep:xanue yueOHOro MaTepuaJia
PasnoxxeHne BekTopa

B TOM YHCJ/I€ NPAKTHYCCKHUX 3aHATHIA

IIpakTnueckoe 3ansarue 12.
OmnpeneseHne U CpaBHEHNE TEMIIOB POCTa HACEIEHHS KPYITHBIX TI0 YMCIIEHHOCTH HACENIEHNs CTPaH, PErHOHOB MHpa
(dbopma dukcalu pe3yIbTaTOB aHAJIN3a 110 BEIOOPY 00yUarONUXCs)

1,2

Pasnen 4. OcHoBbI TpuroHoMeTpuu. TpuronomMerpuyeckue GyHKIIUM

Tema 4.1.
Beenenuio B TpHrOHOMET-
pui. Tpuronomerpuueckue

hopmyJibl

Conep:kanme y4eOHOro MaTepuaja
Tpuronomerpudeckre GyHKIIMH TPOU3BOJIBHOTO YTiIa, yucia. PanquanHas u rpajgycHas Mepa yria

B TOM YHCJ/I€ NPAKTHYCCKHX 3aHATHIA

IIpakTnyeckoe 3anarue 13.
Panmuannast u rpagycHas Mepa yria

1,2

Copep:xanme y4e0HOro MaTepuaJaa
OCHOBHI)IG TpI/II‘OHOMeTpI/I‘-IeCKI/Ie TOXIOECTBA

B TOM YMCJI€ NPAKTUHICCKUX 3aHATHI

IIpakTnueckoe 3ansarue 14.
Penrenne 3aa4 1o TPUTOHOMETPHICCKAM TOXKIECTBAM

IIpakTnueckoe 3ansaTue 15.
Pemienue 3a1ay 10 TPUTOHOMETPUUYECKUM TOXKIECTBAM

1,2,3




Coaepsxanue yueOHOro MaTepuaJia
DopMyIbl IPUBEACHUS

B TOM YHCJ/IC NPAKTHYCCKHUX 3aHATHIA

IIpakTnueckoe 3ansaTue 16.
Pemienue 3a1a4 1o gopmyniam mpHuBEJCHUS

1,2

Coaep:kanue y4e0HOro MaTepuaia
CuHyc, KOCHHYC, TAHT'€HC CYMMBI H Pa3HOCTH JIBYX YIJIOB

B TOM YMCJI€ NPAKTUICCKUX 3aHSATHIA

IIpakTnuyeckoe 3anarue 17.
Peuienue 3a1a4 o cymMme U pa3HOCTH JIBYX YTJIOB

1,2

Conep:kanme yu4e0OHOI0 MaTepHaja
CuHyc 1 KOCHHYC JIBOIHOTO yria. @opMyIibl OJTOBUHHOTO yria

B TOM YHCJI€ NPAKTHYCCKHX 3aHSATHIA

IIpakTnuyeckoe 3ausarue 18.
Penienue 3a1a4 o gopMyniam MoJIOBUHHOTO yriia

[NSIRS)

1,2

Tema 4.2. Tpuronomerpuye-
cKHe (PyHKIMHU

Conep:kaHme yu4eOHOI0 MaTepHaja
Tpuronomerpuueckue GYHKIIUH, UX CBOHCTBA M IpadHKH

B TOM YHCJI€ MPAKTUICCKUX 3aHATHI

IIpakTHyeckoe 3anaTue 19.
Tpuronomerpuueckue GyHKIIUH, UX CBOWCTBA

N~

IIpakTnueckoe 3ausarue 20.
Tpuronomerpuueckre GYHKIUH, UX TPUMEHEHHE B IPodeCcCHOHATTLHON IS TeIbHOCTH

1,2

Conaep:kaHue yueOHOIr0 MaTepHaJja
[IpeobpazoBanue rpadKOB TPUTOHOMETPHYECKUX (DYHKITHI

B TOM YMCJI€ MPAKTUICCKUX 3aHATHI

ITpakTnueckoe 3ansarue 21.
Perenue 3a1a4 Ha npeoOpazoBaHue rpa@UKOB TPHTOHOMETPUIECKUX (DYHKITUH

1,2

Conep:kanme y4eOHOro MaTepuaja
[IpeobpazoBanue rpagukoB 0OpaTHBIX TPUTOHOMETPUUECKUX (HYHKLUIHI

B TOM YHCJ/I€ NPAKTHYCCKHX 3aHATHIA

IIpakTnyeckoe 3ansarue 22.
Pemenue 3aau Ha npeoOpa3oBaHue TpahUKOB OOPATHBIX TPUTOHOMETPUIECKHUX (DYHKIMH

|~

1,2

Conep:kanme y4eOHOro MaTepraja
[TpeobpaszoBanue rpadukoB 0OPATHBIX TPUTOHOMETPUYECKUX DYHKIIUH

B TOM YMCJI€ NPAKTUHICCKUX 3aHATHI

IIpakTyeckoe 3anarue 23.
Onvcanre MPOM3BOCTBEHHBIX MPOIIECCOB C MOMOIIBLI0 TPadUKOB GYHKIHIHA

NN B~ (o

1,2




Tema 4.3.
Tpuronomerpuueckue ypas-

Copep:xanme y4e0HOro MaTepuaJaa
HpOCTeﬁHIHe TpI/IFOHOMCTpI/I‘IeCKI/Ie ypaBHeHI/Iﬂ

1,2

HEHHS 1 HEPABEHCTBA B TOM YHCJIe MPAKTHYECKUX 3aHIATHH 4
IpakTHyeckoe 3ansaTHe 24. 2
PewieHne npocTedux TPUrOHOMETPUYECKUX YPABHEHUI
IIpakTu4yeckoe 3ansaTHe 25. 2 1,2
PewieHne npocTeduX TPUrOHOMETPUYECKUX YPABHEHUI
Conep:xaHue yueOHOT0 MaTepHaJa 4 1,2
IIpocreiinie TPUroHOMETPUYECKHE HEPABEHCTBA
B TOM YHCJI€ PAKTHYECKUX 3aHITHH 2
IIpakTu4yeckoe 3ansaTue 26. 2
PemeHne npocTedIMx TPUrOHOMETPUYECKUX HEPABEHCTB.
Conep:xanue yueOHOro MaTepuaJia 6 1,2
Crioco0BI pereHus] TPUrOHOMETPUIECKIX YPaBHEHHH
B TOM YHCJIe IPAKTUYECKUX 3aHATHI 4
IIpakTH4yeckoe 3ansaTue 27. 2
Pemenne TpUrOHOMETPUYECKUX YPABHEHUH PAa3IMIHBIME CITOCO0AMH
Coaep:kaHue y4eOHOT0 MaTepHuaJia 4 1,2
CucremMbl TPUTOHOMETPHUECKHUX YPaBHEHUH
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IIpakTHyeckoe 3anaTue 28. 2
Pemenne cucteM TPUrOHOMETPUYECKHUX YPABHEHUH

Paznen S. [IpousBoanas GpyHKIUN, ee MPUMEHEHHE

Tema 5.1. Coaep:kaHue yueOHOIr0 MaTepHaJja 4 1,2,3

INonsTHE MIPOU3BOAHOI [TonsiTHe 0 mpeaene mocae0BaTeIbHOCTH. J{TiHa OKPYKHOCTH U TUIOIIAAb KpyTa KaK Mpeaesbl MOCIeI0BaTEIHHO-
crei
B TOM YHCJIE MPAKTHYECKUX 3aHIATHH 2
IpakTHyeckoe 3ansiTue 29. 2
Pemenne 3a/1a4 Ha Tpeied MOCIIEI0BATEILHOCTH
IIpakTuyeckoe 3ansaTue 30.
Omnpe/eneHre NIUHBI OKPYXKHOCTH | IJIONIAIA KPYra Kak Ipeelibl ocIeI0BaTeIbHOCTEH
Conep:kanue yueOHOIr0 MaTepHaJja 4 1,2
[onstue npousBoauoii. [IponsBoansie GyHKUMA
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IIpakTHyeckoe 3ansTue 31. 2
Onpenenenre NpoOU3BOIHBIX (QYHKIHN
Coaep:kaHue y4eOHOIro MaTepuaJia 6 1,2
[Tpon3BoHBIC CYMMBI, Pa3HOCTH
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 4




IIpakTnyeckoe 3ansaTue 32.
Onpe/iesieHre MPOU3BOIHBIX CYMMBI

2
Conep:kaHne yueOHOr0o MaTepHaja 4 1,2
IIpon3BogHBIC IPON3BEACHHS, YACTHOTO
B TOM YHCJIe MPAKTHYECKUX 3aHATHH 2
IIpakTuyeckoe 3ansaTHe 33. 2
Omnpe/eneHre MPOU3BOIHBIX MPOU3BEICHHUS, YACTHOTO
Conep:kaHne yueOHOr0 MaTepHaja 6 1,2
[TpounsBoaHbIe TpUTrOHOMETpHUECKUX QyHKIMA. [Ipon3BoaHas cnoxHON GyHKIUU
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 4
IIpakTHYecKoe 3ansiTHE 34. 2
OnpeneneHre MPOU3BOTHBIX TPUTOHOMETPHUESCKUX (PYHKIHH
IIpakTu4yeckoe 3ansTue 35. 2
Omnpe/eneHre MPOU3BOIHBIX CIOKHBIX QYHKINH
Tema 5.2. Copnep:xanue yueOHOro MaTepuaJia 4 1,2
®dusznyeckuii u reomerpuye- |I[lonstue o HenpepbIBHOCTH GyHKIMH. MeTo HHTEpBaJIOB
CKHH CMBICJI POM3BOAHOI  |B TOM YHcje NPAKTHYECKUX 3aHATHI 2
IIpakTHYecKoe 3ansiTHE 36. 2
HenpepbIBHOCTh QYHKIMH
Conep:kanme yu4eOHOI0 MaTepHaja 6 1,2
I'eoMeTpuyeCcKuil CMBICT IPOU3BOJHOM
B TOM YHCJIe IPAKTUYECKUX 3aHATHI 4
IIpakTnueckoe 3ansarue 37. 2
MeTo1 HTHTEPBAJIOB
Tema 5.2. Coaep:kaHue y4eOHOI0 MaTepHuaJia 4 1,2
du3nyecKuii U reoMerpuye- |YpaBHEHUE KacaTeIbHOH K rpad UKy QYHKIUH
CKHI CMBICJI IPOM3BOAHON  |B TOM YHcJe MPAKTUYECKUX 3aHATHI 2
IIpakTH4eckoe 3ansaTHe 38. 2
CocTaBlieHue YpaBHEHHUs KacaTelIbHOU K rpaduKy GyHKIMH
Conep:kanue yueOHOI0 MaTepHaja 4 1,2
PuU3NYEeCKUl CMBICI IEPBON MTPOU3BOAHOMN
B TOM YHCJIEe MPAKTHYECKUX 3aHATHI 2
IIpakTHYeckoe 3ansTHe 39. 2
Pemenne 3a1a4 Ha IEPBYIO MPOU3BOTHYIO
ITpakTHyeckoe 3ausTue 40. 2
Pemenne 3a1a4 Ha IEPBYIO MPOU3BOTHYIO
Conep:kanue yueOHOI0 MaTepHaja 4 1,2

DuU3NYECKUl CMBICT BTOPOU MPOU3BOAHON




B TOM YHCJIC NPAKTHYCCKHX 3aHATHIA

IIpakTnueckoe 3ansarTue 41.
Pemienue 3a1ay Ha BTOPYIO MPOU3BOJHYIO

[NSJR\S)

Tema 5.3. Conep:kaHne yueOHOr0o MaTepHaja 4 1,2
IIpumeHeHnue npousBoaHoii |MoOHOTOHHOCTh PyHKIMHU. TOUYKH SKCTPEMYMBI
IpH HCCAeI0BAHUH (PYHKIMI |B TOM YHcjIe MPAKTUYECKUX 3aAHATHI 2
IIpakTHyeckoe 3ansaTue 42. 2
OmnpeeneHre TOYEeK IKCTpeMyMa
Conep:kaHne yueOHOr0 MaTepHaja 4 1,2
Hccnenoanue QyHKIMIA U IOCTPOSHHE IPad)KOB
B TOM YHCJIe MPAKTHYECKHX 3aHSATHIA 2
IpakTHyeckoe 3ansiTue 43. 2
Hccnenopanue QyHKITHIA
Coaep:kaHue yueOHOro MaTepHaJja 4 1,2,3
I'padukn gpoOHO-THHEWHBIX (HYHKIIHHA
B TOM YHCJIe PAKTUYECKUX 3aHATHI 2
ITIpakTHyeckoe 3ansaTue 44. 2
HccnenoBanue 1poOHO-TMHEHHBIX QYHKIMHA
IpakTHyeckoe 3ansiTue 45. 2
Hccnenopanre ApoOHO-TMHEHHBIX (DYHKIIMH
Hroro 3a 1 cemecTp 162
Tema 5.3. Coaep:kaHue y4eOHOT0 MaTepHuaJia 4 1,2
Ipumenenue npousBoaHoii |HanOonbiiee M HauMeHblIee 3HaAYCHUsT PYHKITUH
IpH HcCaeI0BAaHUU PYHKIUIA |B TOM YHC/le MPAKTHYECKUX 3aHSTHI 2
IIpakTnueckoe 3ansaTue 46. 2
Omnpenenenre HanOOJBIIETO U HAMMEHBIIET0 3HaAUYeHUH (PyHKITHU
Conep:kaHue yueOHOIro MaTepHaJja 4 1,2
[TpuMmeHeHus Npon3BoAHON QYHKITMH B MPo(ecCHOHATBHBIX 3a/1a4ax
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IpakTHyeckoe 3ansitue 47. 2
HaxoeHne onTuMalibHOro pe3yJibTaTa B 3aja4ax npodecCHoHaaIbHOro Ipoduis
Pasnesn 6. MHOTOrpaHHMKH U TeJia BpallleHUs!
Tema 6.1. Conep:kanue yueOHOIr0 MaTepHaja 4 1,2
MHoOrorpaHHuKHA Bepmuael, pedpa, rpaHu MHOTOTpaHHHKA
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 2
IIpakTHyeckoe 3anaTHE 48. 2
Bepuunsl, pedpa, rpaHi MHOTOTpaHHUKA
Coaep:kaHue y4eOHOI0 MaTepuaJia 4 1,2
IIpusma, ee COCTaBIISIIONINE, CEUCHHE.
B TOM 4YHCJI€ MPAKTHYECKUX 3aHATHH 2




IIpakTnyeckoe 3ansaTue 49.
[psimast ¥ npaBUIbHAS IPU3MBI

Conep:kaHue yueOHOr0o MaTepHaja 4 1,2
[Mapamnenenunen, kyo. CeueHue KyOa, napajuieenuneaa
B TOM YHCJIEe MPAKTHYECKUX 3aHATHIA 2
IIpakTHuyeckoe 3ansaTue 50. 2
Ceuenne Ky0Oa, mapajuieienuneaa
Coaep:kaHue y4eOHOTro MaTepuaJia 4 1,2
TIupamupa, ee coctapiustonue, ceueHue. IlpapuibHas nupamua.
B TOM YHCJIe MPAKTHYECKHX 3aHSITHIA 2
IpakTHyeckoe 3ansiTue 51. 2
YcedeHHas nupaMuia
Coaep:kaHue y4eOHOI0 MaTepHuaJia 4 1,2
BokoBas 1 oHAas MOBEPXHOCTH MPU3MBI
B TOM YHCJIe IPAKTUYECKUX 3aHATHI 2
IIpakTHuyeckoe 3ansaTHE 52, 2
BbokoBas 1 moHAas MOBEPXHOCTH MAPAMHUIBI
Coaep:kaHue y4eOHOI0 MaTepHuaJia 4 1,2
Cummerpus B KyOe, napajiesienumeie
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IpakTHyeckoe 3ansiTue 53. 2
CumMmmMeTpus B IpU3Me, TUpaMU/Ie
Conaep:kaHue yueOHOIr0 MaTepHaJja 4 1,2
[TpaBusIbHBIE MHOTOTPAaHHUKH, MX CBOMCTBA
B TOM YHCJIe IPAKTUYECKUX 3aHATHI 2
IpakTHYeckoe 3ansiTue 54. 2
IIpaBuibHBIE MHOTOIPAHHHUKH, UX CBOMCTBA
Tema 6.2. Coaep:kaHue y4eOHOIro MaTepuaJia 4 1,2,3

Tesa Bpamenust Hunuaap, ero cocrapnsomuye. CeueHue MUIMHIpa
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 2
IIpakTH4eckoe 3aHATHE 55. 2
CeueHue NWIMHAPA
Conep:kanue yueOHOIr0 MaTepHaJja 4 1,2
Konyc, ero cocrapnsomue. CeueHue KoHyca
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IpakTHYeckoe 3ansiTHE 56. 2
CedeHune KoHyca
Coaep:kaHue y4eOHOTr0 MaTepuaJia 4 1,2
¥YcedeHHbll KoHyCc. CedeHne yceueHHOro KoHyca
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 2




IIpakTHUyeckoe 3aHsaTHE 57.
CeueHue yCEUeHHOT0 KOHyca

Conep:xanue yueOHOro MaTepuasa 4 1,2
ap u chepa, ux ceueHust
B TOM YHCJIe MPAKTHYECKUX 3aHATHH 2
IIpakTHyeckoe 3ansaTue 58. 2
ITap u cdepa, UX cedeHus
Conep:xaHue yueOHOT0 MaTepHaJa 4 1,2
[Inomaan moBepxHOCTEH MUTMHAPA U KoHyca. [lmomans cdepsr
B TOM YHCJI€ PAKTHYECKUX 3aHITHH 2
IIpakTHYecKoe 3ansTHE 59. 2
[Tnomans chepst
Tema 6.3. Conep:xanue yueOHOro MaTepuaJia 4 1,2

IMousiTue 06beMa [TorsTre 06 00beMe Tenma. OTHOMEeHNEe 00HEMOB TTOTOOHBIX TEll
B TOM YHCJIe IPAKTUYECKUX 3aHATHI 2
IIpakTH4yeckoe 3ansaTue 60. 2
OTHoNIeHHe 00bEMOB TTOTOOHBIX TEIT
Conep:xanue yueOHOro MaTepuasa 4 1,2
O6beMbl MHOTOTPAaHHHUKOB.
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IpakTHyeckoe 3ansitue 61. 2
[1nomanm noBepxHoCcTe KOMOWHUPOBAHHBIX TEOMETPUIECKUX TEIl
Conep:xanue yueOHOro MaTepuaJia 4 1,2
O0beMbl NIWIMH]IPA U KOHYCA.
B TOM YHCJIe IPAKTUYECKUX 3aHATHI 2
IIpakTHYeCcKoe 3aHsITHE 62. 2
3ajaun Ha BEIYUCIIEHHUE 00bEMOB
Conep:xanue yueOHOro MaTepuasa 4 1,2
O06npem mapa
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 2
IIpakTH4eckoe 3ansaTHE 63. 2
[Tnomaay u 00beMbl KOMOMHUPOBAHHBIX TEOMETPHUIECKUX TEJ

Pazpnen 7. [lepBooOpa3Hasi GpyHKIUM, €€ IPUMEHEHHE

Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia 4 1,2

ITepBooGpa3nan u Heonpeae- |[lepBooOpaznas GyHKIIUH.

JICHHBIH HHTErpaI B TOM YHCJIE MPAKTHYECKUX 3aHIATHH 2
IIpakTHYecKoe 3aHsTHE 64. 2
ITepBooOpa3Has GyHKIIHH.
Conep:kanue yueOHOI0 MaTepHaja 4 1,2,3

[IpaBuia HaxoXKACHUS IEPBOOOPA3HBIX




B TOM YHCJIC NPAKTHYCCKHX 3aHATHIA

IIpakTH4yeckoe 3ansaTHE 65.
HaxoxneHre nepBoo0pa3HbIX

[NSJR\S)

Conep:xanue yueOHOro MarepuaJa 4 1,2
HeonpenenenHuplii UHTErpan
B TOM YHCJIe MPAKTHYECKUX 3aHATHIA 2
IIpakTH4yeckoe 3aHATHE 66. 2
HaxosxeHrne HeonpeIeICHHBIX HHTETPAIOB
Conep:xanue yueOHOro MaTepuasa 4 1,2
HeonpeneneHHbli HHTErpai
B TOM YHCJIe MPAKTHYECKHX 3aHSATHIA 2
IpakTH4eckoe 3ansiTue 67. 2
HaXO)K[ICHI/IC Heonpez[eneHme I/IHTCFpaHOB
Tema 7.2. Copnep:xanue yue0HOro MaTepuaJia 4 1,2

OmnpeaesieHHbIH MHTErpas OnpeneneHHbId HHTETPAIL.
B TOM YHCJIe PAKTUYECKUX 3aHATHI 2
IpakTHYeckoe 3ansiTue 63. 2
BrruncieHne onpeeeHHOro HHTerpaia
Coaep:kaHue y4eOHOT0 MaTepHuaJia 4 1,2
®opmyna Hetorona-JleliOanma
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IIpakTHuyeckoe 3ansaTue 69. 2
[Tpumenenue Gopmynsl HeroToHa-JleiibHuMIIA
Conaep:kaHue yueOHOIr0 MaTepHaja 4 1,2
[lonsiTre 00 oIpeIeIeHHOM HHTETpaJIe KaK IO Id KPUBOIHMHEHHOH (hUTYPBI
B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IpakTnyeckoe 3ansitue 70. 2
[TpumeHenus nepBooOpa3HOi HYHKIIMU B TEXHUYECKUX 3a/1a4ax
Conep:kanme y4eOHOro MaTepuaja 4 1,2
[TonsiTre 00 onpeneeHHOM HHTErpajie KaK IUIONA I KPUBOJIUHEHHOHN (UrypsI
B TOM YHCJIE NPAKTUYECKUX 3aHATHI 2
IIpakTuyeckoe 3ansaTue 71. 2
Briuucienue miomaaym KpUBOJIMHEHHON Tpaneuuu

Paznen 8. Ctenenu u kopuu. CteneHnas GpyHKuus

Tema 8.1. Coaep:kaHue y4eOHOI0 MaTepuaJia 4 1,2

B3aumocBna3b KopHs u cte- |CreneHHast QyHKIHMS, €€ CBOHCTBa

MeHu Yncia B TOM YHCJIE MPAKTHYECKUX 3aHITHH 2
IIpakTH4eckoe 3aHaTHE 72. 2

HccnepoBanue creneHHON GYHKIUH




Conep:kaHne yueOHOI0 MaTepHaja 4 1,2
IIpeoOpazoBaHue BEIpAXKEHHI C KOPHSIMU N-OW CTEIICHU
B TOM YHCJIE MPAKTUYECKUX 3aHATHIA 2
IIpakTH4eckoe 3anaTHE 73. 2
IIpeobpazoBanme BEIpAKCHUN ¢ KOPHSIMH N-0H CTETICHH
Coaep:kaHue y4eOHOT0 MaTepuaJia 4 1,2
CBOICTBA CTETICHH C PAIOHATLHBIM M JCHCTBUTEIHHBIM ITOKA3aTeIIIMH
B TOM YHCJIEe MPAKTHYECKUX 3aHATHIA 2
IpakTH4eckoe 3anaTHE 74, 2
HccnenoBanne cTeNeHr ¢ pallMOHATIBHBIM MOKa3aTesIeM
Coaep:kaHue y4eOHOIr0 MaTepHuaJia 4 1,2
PeleHne uppallioOHaJIBHBIX YPABHEHUI
B TOM YHCJIEe NPAKTUYECKUX 3aHATHI 2
IIpakTHueckoe 3ansaTue 75. 2
PelieHne nuppanoHanbHbIX YpaBHEHUN
Coaep:kaHue yueOHOIro MaTepHaJja 6 1,2,3
Pemenne nppaimoHa bHBIX HEPABEHCTB
B TOM YHCJIe IPAKTUYECKHX 3aHATHH 3
IpakTH4eckoe 3ansiTue 76. 3
Peuienue nppaiimoHaibHbIX HEPABEHCTB
HToro 3a 2 cemecTp 126
KoHncyabTamust 4
IK3aMeH 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 coorserctBuu ¢ ®I'OC u OIIOIN): yuebHoro xabunera.

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/WIIH JICKTPOHHBIC 00pa30BaTelIbHBIC M HHPOPMAIIMOHHBIC PECYPCHI, PEKOMEHTYEeMBbIE JIIS
UCIOJIb30BaHUs B 00pa30BaTeIbHOM IPOILIECCe.
3.2.1. Ileuamnule uzoanusn
Hopmamueno - npagosvie 0oKymenmoi:
1. Koncturynusa Poccuniickoit ®enepanuu
Ocnoenas numepamypa:
3.2.2. Dnekmponnvie uzoanus (31eKmpoHHbLE 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
IpoLecce MPOBEACHUSI MPAKTUYECKUX 3aHATHI, TECTUPOBAHUS, a TAKXKE BBIMOJIHEHUS 00YyJYaroIUMHUCS
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:

— aHaTU3 OTBETOB OOydJarommxcs (Kak yCTHBIX,
TaK U MUCbMEHHBIX);

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

— aHaJNW3 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
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. IToxa3pIBacT BBICOKMI YPOBEHb OCBOCHUS PE3YJIBTATOB, T.C.:

% — JIEMOHCTpUpYET ITy00KOe U MPOYHOE OCBOCHUE MaTEpUaa;

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

. CTPOMHO M3JIaracT TEOPETUUECKUI MaTepHuall,

S — TpaBWILHO (POPMUPYET OIPEICICHUS;

= v

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

— YMEET JeJaTh BbIBOJBI 10 M3J1aracMOMY MaTepualy.
IToka3pIBaeT 1OCTATOYHBIN YPOBEHb OCBOCHUS PE3YJIBTATOB, T.€.:

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

= — J0CTaTOYHO IOCJIEOBATEIbHO, IPAMOTHO JIOTMUECKU CTPOMHO WM3J1aract
3 MaTepua;

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

¥ — yMeerT JenaTh JOCTAaTOYHO OOOCHOBAHHbBIE BBIBOJBI [0 M3JIaraeMOMy 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.
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\ CraBuTcs B ciyyae:

S — HE3HaHUs 3HAYNUTEIBbHOHN YaCTH IPOTPaMMHOIO MaTepuaia;

B o — HE BIIQJICHUS NTOHATUHHBIM alnapaToM JUCHUIIINHBL,

|}

§ % § — JIONYIIEHUs! CYUIECTBEHHBIX OMIMOOK MpPU M3JIO0KEHUH Yy4eOHOTOo MaTepH-
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g A el — HEYMEHHs CTPOUTHh OTBET B COOTBETCTBUHU CO CTPYKTYpOH HM3JaraeéMoro
% BOIIPOCA;

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




