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1.0BIIAS XAPAKTEPUCTUKA YYEFHOU JUCITATLIAHBI
OY /.10 MATEMATHUKA

1.1 MecTo0 IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

Jucturmumaa OY/[.10 MaTtematuka BXOAUT B 00111€00pa30BaTENbHbIA y4eOHBINA ITHKII
[TITKPC xak o6rmias yueOHas JUCIUTUINHA (MTpOodUIbHAs).

PaGouas mporpamma y4eOHOM TUCIHUILTAHBI SBISETCS YaCThIO MPOTPaAMMBbI TOJIOTOB-
KM KBaJU(UIIMPOBAHHBIX pabounx ® ciayxkamuxB cooTrBeTcTBUU ¢ ®I'OC mo mpodeccun
15.01.20 Cnecapb 110 KOHTPOJIBHO-U3MEPUTEILHBIM PUOOPAM U aBTOMATHKE.

1.2 Iesap 1 niIaHUpPYyeMble Pe3yJIbTaThl OCBOCHUS AU CIUILIMHbI:

Conepxanne mporpamMmbl yaeOHoOM muctuminael OYJ[.10 MaTtematuka HampaBIeHO
Ha JIOCTH>KEHUE CIIETYIOIINX IIeNeH:

— obecrieueHre cPOPMUPOBAHHOCTH TMPEACTABICHUN O COIMAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (haKTOpax CTAHOBJICHHS MAaTEMAaTUKH;

— obecrieueHre CHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUIECKOTO H MaTeMaTude-
CKOTO MBIIICHUS;

— obecrieyeHre cHOPMUPOBAHHOCTH YMEHUN MPHUMEHSTH IOJYYEHHbIE 3HAHUS MpU
peIIeHUH Pa3InYHbIX 3a/1a4;

— obecrnieueHre cOPMUPOBAHHOCTU TPEACTABICHUN O MaTeMaTHKE KaK 4acTH 0OIe-
YEJIOBEUECKOU KYJIbTYpPbI, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJSIONIEM OMHUCHIBATH U U3Y-
YaTh pealIbHbIE MPOIIECCH U SIBJICHUS.

OcBoenne coaepxkanust yaeOHou mucrumumnabl OY /(.10 Maremaruka obecriednBaeT
JTOCTHKEHNE 00YJaroIMMHUCS CIETYIOIINX PEe3yIbTaTOB:

JUYHOCMHBIX:

— chopMHpPOBAaHHOCTH MPEACTABIECHUN O MaTEMAaTUKE KaK YHUBEPCATIbHOM SI3bIKE Hay-
KU, CPEJICTBE MOJICIIUPOBAHMUS SIBICHUN U MPOIIECCOB, UAEIX U METOAAX MaTeMaTUKH;

— MOHUMAaHUE 3HAYMMOCTH MAaTEeMATHUKH ISl HAYYHO-TEXHUYECKOro mporpecca, chop-
MHUPOBAHHOCTH OTHOIIEHHS K MaTeMaTHUKe KaK K 9acTU OOIIeUeIOBeUeCKOr KyIbTYphI uepe3
3HAKOMCTBO C MCTOpPUEHN PA3BUTHSI MATEMATUKH, SIBOJIFOLIUEN MaTEMAaTUYECKUX HUJIEH;

— pa3BUTHE JIOTHUYECKOTO MBIIUIEHHUS, TPOCTPAHCTBEHHOTI'O BOOOPaKEHHUSI, aITOPUTMH-
YECKOW KYJIBTYpPbI, KpUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIUMOM JJisi OyayInel mpo-
(beccuoHaNBHOM NeATeIbHOCTH, IS ITPOIOKEHHS 00pa30BaHUs M CaMOOOpa30BaHUS;

— OBJIQJICHUE MAaTEeMaTHYEeCKHUMH 3HAHUSMH U YMEHUSMHU, HEOOXOIAMMBIMU B TIOBCE-
JTHEBHOM >KU3HH, JJIi OCBOCHHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUIUIMH U TUCIUILUINH
poeCCHOHATBLHOTO LKKJIIA, JJIS MOJydYeHHst 00pa30BaHUs B O0JACTAX, HE TPeOYIOIUX YT-
TyOJIEeHHON MaTeMaTHIECKON TTOATOTOBKY;

— FOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH >KU3HH; CO3HATENFHOE OTHOIIECHUE K HEMPEPHIBHOMY 00pa30BaHUIO Kak
YCJIOBHIO YCTICIITHON MTPO(ECCHOHAIIBHON U 00IIIECTBEHHOU JIeATEeIbHOCTH;

— F'OTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITETTLHOW TBOPYECKOW M OTBETCTBEHHOM JesI-
TEJIbHOCTH;

— F'OTOBHOCTh K KOJUIEKTMBHOW paboTe, COTPYAHUUYECTBY CO CBEpCTHUKAMHU B 00pa3o-
BaTeIbHOM, OOIIECTBEHHO TMOJIE3HOM, YI4eOHO-NCCIEA0BATEIbCKOM, MPOSKTHOW U JIPYTUX BHU-
Jax JIesTebHOCTH;

— OTHOILIEHUE K NMPOPECCUOHANBHON JEATENbHOCTH KaK BO3MOKHOCTH Y4acTUS B pe-
HIEHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOLIEHAIIMOHATIBHBIX MTPOOIIEM;
MemanpeomemHulx.

— YMEHHE CaMOCTOSITENILHO OINPEAETSATh LENH JIeATENbHOCTH U COCTABIIATh IUIAHbI Aes-
TEIbHOCTH; CaMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH JESATEINb-



HOCTb; HCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI ISl TOCTHKEHHUS MOCTABJIEHHBIX LIEJIEH U
peanu3aluy MIaHOB JIeATEILHOCTH; BEIOMPATh YCTICIIHBIC CTPATETHH B PA3TMYHBIX CUTYaIlH-
X

— YMEHHE TPOJYKTHBHO OOIIAThCS M B3aUMOJICHCTBOBATH B IPOIIECCE COBMECTHOM
JESTEIIbHOCTH, YYUTBIBATH MO3UIUHU JIPYTHX YYACTHUKOB JIEATEIHHOCTH, (D (HEKTHUBHO pas3pe-
maTh KOHMIUKTHI;

— BIIQJICHHEC HAaBBHIKAMU MO3HABATENIbLHOHM, y4eOHO-HCCIIEeIOBATEILCKOH U MPOCKTHOU
JESITEIIbHOCTH, HAaBBIKAMHU DPa3pelieHus] mpobiieM; CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSI-
TEJIbHOMY MOKMCKY METOJIOB PEIICHUS MPAKTUUYECKUX 3a7ad, MPUMEHEHUIO Pa3JIMYHBIX METO-
JIOB TIO3HAHHS;

— TOTOBHOCTh M CITOCOOHOCTBH K CaMOCTOSITeIbHON WH()OPMAIMOHHO-TIO3HABATEIHPHOM
NeSATeTLHOCTH, BKIIIOUas YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMAInu,
KPUTHYECKH OLICHWBATh U HHTEPIPETUPOBATH NH(DOPMAIIHIO, TTOTYIAEMYI0 U3 Pa3IHUYHbIX HC-
TOYHHUKOB;

— BJIQJICHUE SA3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTb CBOKO
TOYKY 3pEHUS, UCIIOJIb30BATh A/ICKBATHBIE SI3bIKOBBIE CPEACTBA;

— BJIQJICHHE HaBBIKAMHU ITO3HABATEIBHOW pedIEeKCHH KaK OCO3HAHMsI COBEPIIAEMBIX
JIEUCTBUUA M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB U OCHOBAHUI, 'PAHUI] CBOETO 3HA-
HUS U He3HaHUS, HOBBIX NTO3HABATEIIbHBIX 33/a4 U CPEICTB JJIsl UX JOCTUKEHUS;

— IEJICYCTPEMJICHHOCTh B TIOMCKaX M MPHUHSATHU PEIICHHH, COOOpa3UTEIPHOCTh U HH-
TYHIUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUI; CIIOCOOHOCTh BOCTIPHHUMATh Kpa-
COTY M TapMOHHIO MHPA;

NpPeoOMemHbIX.

— chopMHEpPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YacTU MUPOBOW KYJIbTYPHI U
MEeCTe MAaTeMaTHKH B COBPEMEHHOW ITUBUIIM3AINH, CIIOCO0AX ONMUCAHMS SBJICHUU PeabHOTO
MHpa HA MAaTEMATHYECKOM SI3bIKE;

— chopMHPOBAHHOCTH MIPEJCTABICHUNA O MATEMATHUYECKUX MOHSATUSAX KaK BaKHEUIIIIX
MaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX OMKUCHIBATh U M3y4aTh Pa3HbIC MPOLIECCHl U SIBIIE-
HUSI; TOHUMAHUE BO3MOKHOCTH aKCUOMATUUYECKOTO MOCTPOEHUSI MATEMATHUYECKUX TEOPUI;

— BJIAQJICHUE METOJaMHU JI0Ka3aTeJbCTB M aJTOPUTMOB PEUICHUS, YMEHUE UX IpPUME-
HATh, IPOBOJIMTH JOKA3aTEIbHbBIE PACCY)KICHUS B XOJI€ PEIICHUS 3a]1ay4;

— BJIQJICHHE CTAHJAPTHBIMH MPUEMaAMH PEIICHUS! PALIMOHANIBHBIX U UPPALMOHANIBHBIX,
MOKa3aTeJbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUU M HEPABEHCTB, X CHUCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPaMM, B TOM YHCIIE JIJI IOUCKA MMYTH PEIICHUS
Y WUTIOCTPALIMK PEUICHUs] YpaBHEHUN U HEPABEHCTB;

— c(OPMHUPOBAHHOCTh TPEJCTABICHUNH OO0 OCHOBHBIX TOHATHSIX MaTEMaTHYECKOTO
aHaJM3a MW WX CBOWMCTBAaX, BJIAJICHUE YMEHHUEM XapaKTepHU30BaTh MOBeAeHUE (DYHKIIMH, HC-
MOJIb30BaHUE MOJYYSHHBIX 3HAHUM /1JIs1 OMMCAaHUS U aHAIN3a PEaIbHBIX 3aBUCUMOCTENH;

— BJIQJICHUE OCHOBHBIMU MOHSTHUSMHU O TJIOCKMX M MPOCTPAHCTBEHHBIX FeOMETpUYe-
CKHX (UTypax, iX OCHOBHBIX CBOMCTBAX; COPMHUPOBAHHOCTh YMEHHUS PaCIO3HABATh T€OMET-
pudeckue (UTYpbl Ha 4YepTekax, MOJENISIX U B PEalbHOM MHUPE; MPUMEHEHHE W3YYCHHBIX
CBOMCTB reoMeTpuueckux Guryp u Gopmys 1jis pemeHrss reOMeTpUIeCKUX 3a71ad U 3a/1a4 C
MPAKTUYECKUM COAECPIKAHUEM;

— cOpMHPOBAHHOCTh TPEACTABICHUI O TMpoIleccax M SBICHUAX, UMEIOIIHUX Bepo-
SATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE, OCHOBHBIX ITO-
HATUSIX 3JIEMEHTapHOU TEOPUM BEPOSTHOCTEH; YMEHUN HAXOJUTh U OI[EHUBATH BEPOSTHOCTH
HACTYIUICHHS COOBITUH B MPOCTEHIITNX MPAKTHICCKUX CUTYAIMSIX U OCHOBHBIC XapaKTEPUCTH-
KU CITy4allHbIX BEJIMYMH,;



— BJIaJICHUE HaBBIKAaMH HCIOJIb30BAHUS FOTOBBIX KOMIBIOTEPHBIX MPOTrpamMMm IpH pe-
LIEHUY 3a]1a4.

B pesynbrare ocBoeHus1 yueOHOW AMCHUIUIMHBI 00YYArOIIUIACS TOKEH YMeTh:

Anreopa

— BBIMOJIHATH apU(PMETHUYEeCKUe NEHCTBUS, coueTasl yCTHbIE U MHCbMEHHBIE MPHUEMBI,
IPUMEHEHNUE BBIYMCIUTENBHBIX YCTPONCTB; HaXOAUTh 3HAUEHUS] KOPHsI HaTypajbHOM CTere-
HU, CTENEHU C pallMOHAJIBHBIM IOKa3aTeleM, Jiorapudma, UCIONb3ysd MNP HEOOXOAMMOCTH
BBIUMCJIUTEIbHBIE YCTPONCTBA; M10JIb30BATHCS OLEHKON M IPUKHUIKON MPU MPAaKTUUECKUX pac-
yeTax;

— MPOBOJIUTH MO U3BECTHBIM (POPMYJIaM U MpaBUiIaM Mpeodpa3zoBaHus OYKBEHHBIX BbI-
pakeHUil, BKIIOYAIOIIUX CTETIEHH, pauKaibl, JOrapu(pMbl 1 TPUTOHOMETpHUYECKUE (DYHKITNH;

— BBIYHCIIATH 3HAUEHUSI YUCIIOBBIX U OYKBEHHBIX BBIPAKEHHUH, OCYILECTBISAS HEOOXO-
JUMbI€ TTOJICTAHOBKHU U MPeo0pa3oBaHMUs;

— HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUSA U YMEHUS B MPAKTUYECKOH JIEATETbHOCTH U
MIOBCEIHEBHON KU3HU JJIA:

— MPaKTUYECKUX PACUYETOB MO (GopmyiiaM, BKIItoUas GOpMyIibl, COAEpKAIIUE CTETICHH,
paauKainsbl, JorapudMbel U TPUTOHOMETpHUUECKHE (YHKIIMH, UCHIOIB3Ys MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MaTEPUANIbl U MPOCTEUILINE BEIUUCIUTEIbHBIE YCTPONUCTBA.

DOyHKIUM U rpadpuku

— OMpeAesATh 3HaueHHe (PYHKIMU M0 3HAUSHHUIO apI'yMEHTa IPU Pa3IMYHbIX CIOco0ax
3aanus QyHKIINH;

— CTPOUTH I'paUKU U3yYCHHBIX (PYHKINHT;

— OMHCHIBATh MO TpauKy MOBEJICHHE M CBOMCTBAa (PYHKUUH, HAXOAUTH MO rpaduKy
¢GyHKIMN HaMOOJBIINE U HAUMEHBIINE 3HAYCHUS;

— pemaTh ypaBHEHHMS, MPOCTEHIIINE CUCTEMbl YPaBHEHUH, HCIIOIB3Ysl CBOMCTBA (DYHK-
IUH ¥ UX rpaduKu;

— HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOH JIEATETbHOCTH U
MIOBCEIHEBHON KU3HU JJIA:

— ONUCAHUS C TOMOIIbIO (GYHKIMI pa3IUYHBIX 3aBUCUMOCTEH, MPEICTaBICHUS HX
rpagu4ecKu, UHTEPIPETANH TPadUKOB.

Havana mareMaTH4eCKOro aHaJIu3a

— BBIYHCIIATH NMPOU3BOJIHBIE PJIEMEHTAPHBIX (PYHKIMHA, UCIIONIb3Ys CIIPAaBOYHBIE MaTe-
puaibl;

— HCCIIEZIOBATh B MPOCTEHIINX ciaydasx (YHKIMM HAa MOHOTOHHOCTb, HAaXOJWUTh HaW-
0oJbIIME U HaWMEHbIINE 3HAYeHUsS (YHKIHM, CTPOUTH IpadKi MHOTOUYJIEHOB C HCIIOJIB30-
BaHUEM alnapaTa MaTeMaTHYECKOr0 aHaIn3a;

— HCIIONIb30BaTh MPUOOPETEHHbIE 3HAHUSI U YMEHUSI B MPAKTUYECKON JEATENLHOCTH U
MIOBCEJHEBHOM KU3HM JUISPEIICHHUs TNPUKIAJHBIX 3a4a4, B TOM 4YHUCJIE COLHMAIBHO-
HYKOHOMHUYECKUX U (PU3UYECKUX, HA HAWOOJbIINE U HAUMEHBIINE 3HAaYCHUs, HA HAXO0XKJICHHUE
CKOPOCTH U YCKOPEHHUSI.

YpaBHeHUs M HEPABEHCTBA

— pemiath palyoHalIbHbIE, MOKa3aTelbHbIe U Jlorapu(MHUUecKue ypaBHEHUs U Hepa-
BEHCTBA;

— COCTaBJIATH YPAaBHEHHUS [0 YCJIIOBHUIO 3a/1a4H;

— HCIOJB30BATh JJIS NMPHOIMKEHHOTO pElIeHHs] YPaBHEHUI M HEPaBEHCTB rpadude-
CKUH METOJI;

— M300paXkaTh Ha KOOPJWHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUI TPOCTEUIITUX ypaB-
HEHHI U UX CHCTEM;
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— HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOH JIEATETbHOCTH U
MOBCEIHEBHOM KU3HU JJIANOCTPOCHHS M UCCIEA0BAHUS MPOCTEUIIINX MaTeMaTHUYECKUX MOJIe-
JEen.

J1eMeHThl KOMOMHATOPUKHU, CTATUCTUKHA U TEOPUHU BEPOSTHOCTEH

— pemiaTh MpocTellne KOMOWHATOPHbBIE 3aJaud METOJIOM Iepedopa, a TakKe ¢ HUC-
MOJIb30BAaHUEM H3BECTHBIX (OPMYIT;

— BBIYHCIIATH B MPOCTEUIIUX CIIy4asX BEPOSTHOCTU COOBITUH HA OCHOBE IOJICUETa
YHCJIa UCXOJIOB;

— HCIOJB30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUYECKOH JEATENbHOCTH U
MOBCETHEBHOM KU3HU JUIslaHAIM3a PEAIbHBIX UYUCIOBBIX JaHHBIX, MPEICTABICHHBIX B BUE
quarpamm, rpadukoB; aHanu3a HHGOOPMAaLMK CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

— pacrio3HaBaTh Ha YepTekax M MOJAENSAX MPOCTPAHCTBEHHbIE (POPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300paKEHUSIMHU;

— OIMCBIBATh B3aUMHOE PACIIONIOKEHHE MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

— aHAJIM3MPOBATH B MPOCTEHUIINX CIy4asX B3aUMHOE pPacloyoKeHUE OOBEKTOB B TPO-
CTpPaHCTBE;

— M300pakaTh OCHOBHBIE MHOTOTPAHHUKU M KPYTJIbIE TEJNa; BBIIOJIHATH YEPTEKH IO
YCIIOBUSM 3ajiay;

— pemiath MIaHUMETPUYECKHE U MPOCTEHIINe CTePeOMETPUYECKUE 3a/1aul Ha HAXO0XK-
JIEHWE TEOMETPUUYECKUX BETUYHH (JIJTMH, YIJIOB, TJI0MAeH, 00BEMOB);

— HCIOJIB30BATh MPHU PEIICHUH CTEPEOMETPUUECKUX 3aj1au IITaHUMETpUYecKre (aKThl
Y METOJIbL;

— MPOBOJUTH JI0Ka3aTeNbHbIE PACCYK/IEHUS B XOJI€ PEIICHUS 3a/1a4;

— HCTIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUSI U YMEHUSI B MPAKTUYECKON NEATEILHOCTH U
MOBCEIHEBHOM KU3HU JUIsI UCCIIEOBAHUS (MOAEIMPOBAHUS) HECTOKHBIX MPAKTUYECKUX CH-
Tyaluil Ha OCHOBE U3YYEHHBIX (OPMYII U CBOICTB uryp;

— BBIYHCIIEHUSI 00BEMOB U TUIOMIAEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH pe-
IIEHUH TPAaKTUYECKUX 33/1a4, UCIIOb3YsI PH HEOOXOIUMOCTH CIPABOYHHUKH M BBIYMCIUTEb-
HbIE YCTPOUCTRBA.

B pesymprare OCBOEHHS ~ y4eOHOH  AMCUMIUIMHBI — OOydYaroOUIMiics  JTOJKEH
3HATH/IIOHMMATh!

- 3HaYeHHE MATeMaTU4YeCKOW HayKd JUIsl PEelIeHUs 3a/lady, BOSHUKAIOIIUX B TEOPHUH U
IPAKTUKE; IIUPOTY U B TO K€ BpPEMsl OIPAaHUYEHHOCTb IPUMEHEHUS MaTEMaTHUYECKUX METO-
JIOB K aHAJIM3Y U UCCJIeI0BAHUIO MTPOLIECCOB U SBJICHUH B PUPOJIE U OOILIECTBE;

- 3Hau€HHE MPAKTUKH U BOIPOCOB, BOZHUKAIOUIMX B CaMOM MaremaTuke /i (popmu-
POBaHHUS U Pa3BUTHsI MaTeMaTHUYECKON HAYKU; UCTOPHUIO PAa3BUTHS MOHATHS YUCIA, CO3/IaHUS
MaTEMaTUYECKOT 0 aHaJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;

- YHHUBEpCaJbHBIA XapaKTep 3aKOHOB JIOTMKHM MAaTeMaTHYECKHX pPAaCCyXIEHUH, HUX
IPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUYECKOH NI TeNbHOCTH;

- BEpOSITHOCTHBIN XapaKTep pa3InyHbIX MPOLIECCOB OKPYKAIOIIEro MUPA.

B pe3ynbraTe n3ydeHus yaeOHOH JUCIUTIIMHBI CO3/Ial0TCS YCIOBUS JIJIsl (POPMUPOBAHHUS
obmux kommnereHiui (nanee - OK):

[Tepeuenb 00X KOMIETSHIIHIA

OK 1. | [loruMaTe CyITHOCTh W COIMATBHYIO 3HAYMMOCTH CBOEH Oymyrieil mpodeccum,
IIPOSIBJISITH K HEW YCTOWYMBBIA HHTEPEC.

OK 2. Oprann30BbIBaTh COOCTBEHHYIO JCSATEIHHOCTh, UCXOJS W3 M U CIIOCOOOB €e
JOCTHUIXKCHUAA, onpe;[eneHHHx pyKOBOI[I/ITeJIeM.
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OK 3. | Araimm3upoBaTh pabo4yr0 CHUTYaIUIO, OCYIIECTBIISATh TEKYIIMH W UTOTOBBIA KOH-
TPOJb, OLEHKY M KOPPEKIUI0 COOCTBEHHOW IEATENLHOCTH, HECTH OTBETCTBEH-
HOCTb 3a pe3yJIbTaThl CBOEH pabOTHI.

OK 4. | OcyiecTBisTh MOUCK HHPOPMAITIH, HEOOXOAUMOU JTsi 3PHEKTUBHOTO BHITIONHE-
HUS Tpo(heCcCHOHANBHBIX 3a/1a4.

OK 5. | Ucnonb3oBaTh MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIIOTUH B TIPOQeccro-
HaJILHOU JIEITEIHHOCTH.

OK 6. | Pabotarp B komaH[e, 3((HEeKTUBHO OOIIATHCS C KOJJIEraMHu, PyKOBOJICTBOM, KJIH-
CHTaMH.

1.3 Kosin4ecTBO 4acoB HA OCBOEHHE NMPOTPAMMBbI Y4€OHOH AUCUUIJIMHBI:
MaKCUMaJIbHOU y4eOHOM Harpy3ku oOyuaromierocs3764acoB, B TOM YHUCIIE:
00s13aTeIbHON ayIUTOPHON yueOHOM Harpy3ku o0ydarorierocsl7649acos;
TEOPEeTUYECKUX 3aHsITHi 176 4acos;

npakTuyeckux 3ansatuii 200 yacos.




2. CTPYKTYPA U COAEPXKAHUE YUYEBHOM JUCIIUILINHBI

2.1 O0bem yueOHOM AMCUMILIMHBI U BUABI Y4eOHOI padoThl

Bun yaeOHO# paboThI O0Bem B yacax

O0bem 00pa3zoBaTeIbHOM MPOrpaMMbl 376

B TOM 4YHCJIC:

TEOPETHUECKOE 00yUeHne 176

200

MPAKTUYCCKUC 3aHATUA

Ilpomesrrcymounas ammecmayuns coopme oughghepenyuposanno2o 3auema u 3K3ameHa




2.2. TemaTnueckuii I1aH U coaepxanue yyeOHoi gucuuminabsl OY/1.10 MaremaTuka

HaumenoBanue pa3- | Coaep:xkanue y4eOHOro MarepuaJia, NpaKTHYecKHe 3aHATHS, CAMOCTOsAITeJbHasA padora o0y- | O0bem Koasb! kommne-
1eJI0B H TEM YA0IUXCH 4acoB TeHUHu, popmu-
POBaHHUIO KOTO-
PBIX CIOCOOCT-
BYyeT 3JIeMEHT
NPOrpamMmbl
1 2 3
BBenenne MareMaTka B Hayke, TEXHUKE, DKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJOTHSX M MPAKTHUYECKOU OK 1, OK 4, OK
nesitenbHOCTH. Llenn m 3amaum u3ydeHus MateMatuku npu ocBoeHuu npodeccuii CIIO u cnenu- 2 6
ansHOcTel CIIO.
Pa3nea 1. Anredpa 46
Tema 1.1. Copep:xxanue y4e0HOro marepuaJja
PassurHe nonsitusa o | 1 [{enblie ¥ paMOHAIbHBIEC YUCIIA.
qucie. 2 | JIeficTBUTENbHBIE YHCIIA. 6
3 | [IpubnwxeHHBIC BHIYMCICHHS.
4 KomrmiekcHble uncia. OK 2, OK 3, OK
IlpakTHyeckune 3aHATHSA 6 4,0K 6
1 | [Ipaktrueckoe 3austie Ne 1 Apudmerndyeckue AeWCTBUS HAJl YUCIAMH. 2
2 | llpaktuaeckoe 3anstue Ne 2 HaxoxaeHue nmpuOIMKeHHBIX 3HAYEHUH BEIMYHH U TTOTPEITHO- )
CTeH BBIYHCIICHUS (A0COIFOTHON M OTHOCHUTEIHHON)
3 | IIpaktrueckoe 3ansitue Ne 3 CpaBHEHHE YHCIOBBIX BHIPAKECHHIA. 2
Tema 1.2. Copep:xxanue y4e0HOIro MmarepuaJja
Kopunu, crenenu u jo- | 1 | KopHu HaTypajabHOM CTENEHH U3 YHCIIA U MX CBOWCTBA.
rapu¢msi. 2 | Crenenu ¢ palioHaJIbHBIMU NOKA3aTEISIMU, UX CBOMCTBA.
3 | Crenenu ¢ J€MCTBUTEIBHBIMU [TOKA3ATEISIMU, UX CBOMCTBA.
4 | Jlorapudwm. Jlorapudm gncna. 14 OK 2,0K 3, OK
5 | OcHOBHOE TOrapu(MUIECKOE TOKIECTBO. 4,0K 6
6 | Hecaruunble 1 HaTypaibHble jJorapudmel. [IpaBuna netictBus ¢ norapudpmamu. Ilepexon k
HOBOMY OCHOBAHHIO.
7 | llpeoOpa3oBanue anredpamdeckux BelpakeHHH. [IpeoOpa3zoBaHue panMoHaATBHBIX, HPPALIUO-

HaJIbHBIX CTCIICHHBIX, ITIOKAa3aTCJIbHBIX 1 J'IOl"apI/I(l)MI/I‘IeCKI/IX BBIpa)KeHI/II\/'I.
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IIpakTnyeckue 3aHATHS 20
1 [Ipaktuueckoe 3ausitue Ne 4 Boruucienue u cpaBHeHHE KOpHEH. BrinmonHeHne pacyeTos ¢ pa- ’
JUKAJIAMU.
2 | Ilpaktnueckoe 3ansaTue Ne 5 PemeHne uppalioHaJIbHBIX YPaBHEHUH.
3 [IpakTrueckoe 3anarue Ne 6 HaxokaeHue 3HaUEHUN CTENEHEN C pallMOHAIbHBIMU MTOKa3aTe-
asimMu. CpaBHEHHE CTENIEHEM.
4 | Ilpaktuueckoe 3ausatue Ne 7 [IpeoOpa3oBanne BhIpaKEHUM, COEpKAIIMX CTEMEHU. Permenne )
II0KA3aTEJIbHBIX YPABHEHU.
5 IIpakTrueckoe 3anstue Ne 8 Penienne npukiaaHbIX 3a1a4. 2
6. | [Ipaktuueckoe 3anatue Ne 9 HaxoxaeHue 3Ha4eHMI torapudma 1mo mpon3BOJILHOMY OCHOBA- )
Huto. Ilepexos1 OT 0IHOTO OCHOBaHMS K APYTOMY.
7. | Ilpaktrueckoe 3anstue Ne 10 Beruncinenue u cpaBHeHHE JTOTapu(dMOB. 2
8. | lIpakruueckoe 3austre Ne 11 JlorapudmupoBanue 1 NOTEHIIMPOBAHUE BHIPAKECHU. 2
9. | llpaktuueckoe 3austue Ne 12 [TpubnvrkeHHbIE BEIYUCICHUS U PEIICHUS PUKJIAHBIX 3a71a4. 2
10. | [IpakTrueckoe 3ausTie Ne 13 Pemenue norapuMuuecKux ypaBHECHHIA. 2
Paznen 2. OCHOBBI TPMTOHOMETPHH 70
Tema 2.1. OcHoBuble | Conepxxanue yueOHOro MarepuaJjia
NMOHATHSA 1 | Paguannas mepa yrna. BpamarensHoe nBukeHue. CHHYC, KOCHHYC, TAHT€HC M KOTaHIE€HC 4
YHUCIIA. OK 2, 0K 3, OK
IIpakTHYeckue 3aHATHSA 2 4,0K 6
1 [IpakTuueckoe 3anstue Ne 14 PagmanHblii METOJ U3MEPEHHUS YIJIOB BPAILIEHUS U CBS3b C Tpa- )
JYCHOM MepO.
Tema 2.2. OcHoBuble | Conepxxkanue yueOHOro MarepuaJjia
TPUrOHOMeTpHYecKue | 1 @opMmyisl npuBeeHus. PopMyiisl yaBoeHUs:. DOpMyIIbI IOJOBUHHOIO yIJIa. 10
TOKIECTBA 2 DOopMYJIbI CIT0KEHUS. OK 2, OK 3, OK
IIpakTnyeckue 3aHsATHS 10 4 OK 6
1 | Ilpaktnueckoe 3ansTue Ne 150CHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 4 ’
2 | IIpaktuyeckoe 3anatre Ne 16DopmMyIibl CIOKEHUS. 4
3 | Ilpaktuueckoe 3ansitue Ne 17@opmyibl yABOEHUS. 2
Tema 2.3. IIpeodpa3zo- | Conep:xxanue yueOHOro marepuaja 10 OK 2, OK 3, OK
BaHus npocreimmx | 1 ‘ IIpeoOpa3oBanue CyMMBbl TPUTOHOMETPHUYECKUX (DYHKIHMI B MpOU3BeIeHNE U TPOU3BECHNS B 4, 0K 6
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TPUTOHOMETPHYECKHUX
BbIPAKEHHH

CYMMY.

2

BripakeHne TpUroHOMeTpruIecKuX (PyHKIMI Yyepe3 TAHTeHC MOJOBUHHOTO apryMEHTa.

IIpakTnyeckune 3aHsATHSA

1

[Tpaktuyeckoe 3anstre Ne 18[IpeoOpazoBaHHe CyMMBbI TPHUTOHOMETPHUECKUX (DYHKIUH B
IIPOU3BEJICHHUE.

2

[Tpaktuyeckoe 3anstue Ne 191IpeoOpazoBaHue MPOU3BEICHUS TPUTOHOMETPUUECKUX (DYHK-
LU B CyMMY.

Tema 2.4. Tpurono-
MeTpHYecKHe YpaB-
HEHUS U HEPABEHCTBA

Con

ep:kaHMe y4eOHOro MaTepuajia

IIpocreiire TPUrOHOMETPUYECKUE YPABHEHUS.

[Ipocreitimme TpuroHoMmeTpuyeckne HepaBeHCTBA. OOpaTHBIE TPUTOHOMETpUYECKHE (YHK-
UMU. APKCUHYC, apKKOCHUHYC, apKTaHT€HC.

10

IIpakTHYeckHne 3aHATHA

16

1

[TpakTrueckoe 3anstue Ne 20IIpocreiirie TPUrOHOMETPUYECKUE YPABHEHUS.

2

ITpakTuueckoe 3anarue Ne 211Ipocreiiniie TPUroHOMETPUUECKHE HEPABEHCTBA

3

[Tpaktrueckoe 3anstre Ne 2200paTHbIe TPUTOHOMETPUYECKHE (PYHKITUU: apKCHUHYC, apKKO-
CUHYC, aDKTAHT'€HC.

OK 2,0K 3, OK
4,0K 6

Pa3ne 3. @yHk1um, MX CBOMCTBA U rPaUKH

26

Tema 3.1. ®ynkuumn,
HX CBOMCTBA M rpa-
buxn

Con

ep:KaHHe Y4eOHOro MaTepuaJia

1

Oyuknun. O0nacTe ompeAeNeHuss U MHOXKECTBO 3HaUeHUH; rpaduk (QyHKIHH, TTOCTPOCHUE
rpadgukoB PyHKINH, 3aJaHHBIX PA3TUYHBIMH CTIOCOOAMHU.

CpoiictBa (QyHKIMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTh, OTPAHUYEHHOCTb, MEPUOANY-
HOCTb. [IpoMexyTku Bo3pacTaHus U yObIBaHUsI, HAHOOJIbIIEE U HAUMEHbIIIee 3HAUE€HUs1, TOUKU
skcTpemyMa. I'paduueckas unTepnperanys. [Ipumepsl QyHKIMOHAIBHBIX 3aBHCUMOCTEH B
pealIbHBIX Tpolleccax U ABleHUsAX. Apudmernyeckue omnepanuu Haj GyHKUuAMU. CloxHas
¢bynkuus (kommnosunyst). [ToHsiTre 0 HeMPepbIBHOCTH (PYHKITHH.

2

Ob6parnbie pynakmuu. O6macTh onpeneneHus U 00J1IacTh 3HaYeHU oOpaTHOUW (QyHKIuuU. [ 'pa-
¢uk oOpaTHON HyHKIUU.

IIpakTnyeckue 3aHsATHS

10

1

IIpakTuueckoe 3ansaTue Ne 23 [lpumepbl 3aBUCMMOCTEN MEXIY NEPEMEHHBIMH B PEATbHBIX
npoleccax U3 CMeXHbIX auciuming. [loctpoenue u yteHune rpagukoB QyHKIMH.

2

ITpaktuyeckoe 3anstue Ne 24 OOparnble GQyHKINU U UX TPa(UKH.

OK 2,0K 3, OK
4,0K 6
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3 | [Ipaktrueckoe 3anstue Ne 25 IlpeobpazoBanus rpaduka GyHKIUH. 4
4 | Ilpaktuueckoe 3anarue Ne 26 'apmonundeckue xonebanus. [IpukinagHpie 3a1auu. 2
Tema 3.2. Ctenennblie, | Conepxxanne yueOHOro Mmarepualjia
NoKa3aTe/lbHble, 10- | | | Onpenenenust GyHKIUH, UX CBOMCTBA U rpaUKH.
rapupmMuyeckue u 2 | IlpeobpazoBanus rpadukoB. [lapamiensHblil TepeHOC, CHMMETPHUS OTHOCUTEIBHO OCEH KOOp- 4
TPUTOHOMETPUYECKHe JVHAT ¥ CUMMETpPHsI OTHOCUTENIBHO Hadyajla KOOPAWHAT, CHMMETPHUsI OTHOCUTEIILHO NPSIMON Yy
¢ynkuun. Oo6paTHbie = X, PACTSDKEHHUE U CKATHUE BAOJIb OCE KOOpIUHAT. OK 2, 0K 3, 0K
TPUroHOMeTpHYecKHe | [IpakTuuecKkue 3aHATUS 8 4, OK 6
byHkuun 1 | paxtuueckoe 3anarue Ne 27 UccnenoBanue Gpynkumu. CBoiicTBa JIMHEHHOHN, KBaApaTHYHOH,
KYCOYHO-JTMHEHHON U apoOHO-TuHelHoN (yHkuuii. HenpepbiBHbIE U TIepuoanydeckue QyHK- 6
1. CBOMCTBA U rpaduKy CHHYCa, KOCHHYCAa U KOTaHT'eHCa.
2 | Ilpaktuaeckoe 3austue Ne 28 OOpaTHBIC TPUTOHOMETPHUECKUE (D YHKIIUH. 2
IIpomexyTounas arrecrauus B popme 3k3amMeHa (2 cemecTp) 0
Paznen 4. YpaBHeHUus1 1 HEPABEHCTBA 44
Tema 4.1. YpaBHenus | Conep:kanue y4eO0HOro Mmarepuajia
U cUCTeMbl ypaBHe- | 1 VYpaBHEHUsI U CHUCTEMBI ypaBHEHHU. ParmoHanbHbIE, MppalMOHANbHBIC, MOKa3aTEIbHbIE U
HMIA. TPUTOHOMETPUUECKHNE YPABHEHHUS U CUCTEMBI. 12
2 | PaBHOCWJIBHOCTb YpaBHEHMI, HEPABEHCTB, CUCTEM.
OcCHOBHBIE NIPUEMBI UX peLIeHMsI (pa3sIoKEHHE Ha MHOKUTENH, BBEJICHHE HOBBIX HEU3BECT-
HBIX, TTOJICTAHOBKA, TpaIeCKuil METO). OK 2. OK 3. OK
IIpakTnyeckue 3aHsATHS 12 4’ OK 6’
1 | paxtuueckoe 3austie Ne 29Kopuu ypaBaenuii. PapHocunbsHOCTh ypaBHeHui. [IpeoOpaso- ) ’
BaHUE ypaBHEHUM.
2 | Ilpaktuueckoe 3anatue Noe 300CHOBHbBIEC TPUEMBI PEIICHUSI YPAaBHEHUH. 2
3 | IIpaktrueckoe 3anstre Ne 31Pemienne cuctemM ypaBHEHUN 2
4 | Ilpaktuueckoe 3anatue Ne 32TTokazarenbHble, JorapuGMUiYecKue ypaBHEHHUs 4
5 | Ilpaktrueckoe 3ansitue Ne 33 TpuroHoMeTpu4eCcKre ypaBHEHUS 2
Tema 4.2. HepaBencr- | Cogepxanne yueOHOro MmarepuaJjia
Ba. 1 | HepaBeHncTBa. PannoHnanbHble, MppanyoOHaiIbHbIE, [IOKA3aTEIbHbIE U TPUTOHOMETPUUYECKUE
8 OK 2, OK 3, OK
HEpaBEHCTBA. 4 OK6
OCHOBHBIE IPUEMBI PEIIEHNS HEPABEHCTB. ’
IIpakTnyeckue 3aHsATHS 6
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1 [Tpaxtrueckoe 3anstue Ne 34ITokazarenbHbie, JorapuMUUECKIEe HEPABEHCTBA 4
2 | Ilpaktnueckoe 3anstue Ne 35TpUuroHoMeTpuyecKue HEpaBeHCTBA 2
Tema 4.3. Ucnoaib30- | Conepxxanne yueOHOro Marepualjia
BaHHe CBOMCTB U 1 Vcnonb3oBaHne CBOWCTB M TpauKoB (PYHKIMI MPH pelIeHnH ypaBHEHUH U HepaBeHCTB. Me-
rpa¢gukoB pyHKUUI TOJl UHTEPBAJIOB. 4
IPH PELIeHUH ypaB- N300pakeHre Ha KOOPJAMHATHON TUIOCKOCTH MHOKECTBA PELICHUN YpaBHEHUN M HEPAaBEHCTB OK 2. OK 3. OK
HEHHH U HEPABEHCTB. C IByMsI IEPEMEHHBIMH M UX CHUCTEM. 4’ OK 6’
IIpakTHYecKkHe 3aHATHA 2 ’
1 [TpakTrueckoe 3anstue Ne 36/ cronp30Bane CBOMCTB U TpadUKOB (PYHKITUN ISl pEIICHUS )
YPaBHEHUI U HEPABEHCTB.
Pa3nes 5. KoMOMHATOpPHKA, CTATHCTHKA M TEOPHS BEPOSITHOCTH 42
Tema 5.1 Copep:xxaHue y4e0HOro Mmarepuaja
DJieMeHThI KoMOMHa- | | OcHOBHbBIE TIOHATUS KOMOMHATOPUKHU: MEPECTAHOBKU, 33Ja4Yl HA MOJCYET YHCIA pa3Melle-
TOPMKH HUH, IepeCTaHOBOK, coueTaHuil. Pemenne 3ai1a4y Ha nepeOop BapHaHTOB. 8
2 | ®opmyna O6unoma HprotoHa. CBoiicTBa OMHOMHHANBHBIX KO3(hduuueHToB. TpeyroabHHUK
Hacrans. OK 2, OK 3, OK
IIpakTHYecKkHe 3aHATHA 10 5 OK 6
1 [Tpaktrueckoe 3austue Ne 37VcTopus pa3BuTHS KOMOMHATOPUKH, €€ POJIb B PA3IMYHBIX Ce- ’
pax ueynoBedecKou ku3HenesTeabHocTH. [IpaBuna komOuHatopuku. Pemenne koMOMHATOP- 4
HBIX 3aJa4. Pa3zMelenus, coueTanus U IepeCTaHOBKHU.
2 | Ilpaktnueckoe 3ansaTue Ne 38bunom Herotona u TpeyronbHuk Ilackans. 2
3 | Ilpaktuueckoe 3anstue Ne 391IpuxiagHele 3a1auu. 4
Tema 5.2. Copep:xxanue y4e0OHOro marepuaJja
DJIeMeHThI TeOpHH 1 CoOpbITHE, BepoATHOCTH COOBITHS. CI0XKEHNE M YMHOKEHUE BEPOSITHOCTEH 3
BEPOSATHOCTH 2 | Ilonarue o He3aBUCUMOCTH COOBITUH. JIUCKpeTHas ciaydaiiHas BEJNIMYMHA, 3aKOH €€ pacrpe-
neneHus. YucioBble XapaKTepUCTUKHU JUCKPETHOHN CllydalHOW BenuduHbl. [IoHsATHE O 3aKOHE
OOJIBIINX YHCE. OK 2, 0K 3, OK
IIpakTHYeckue 3aHATHSA 6 5,0K6
1 [IpakTnueckoe 3ansatue Ne 40Kiaccuueckoe omnpeneneHue BepoATHOCTH. CBOMCTBAa BEpOAT- )
HOCTEH, TeopeMa 0 cyMMe BeposiTHOCTEN. CI10’KeHNE U YMHOKEHHE BEPOSTHOCTEH.
2 | Ilpaktnueckoe 3ansTue Ne 41BpruncieHne BeposiTHOCTEN. 2
3 [IpakTrueckoe 3anstue Ne 421 Ipuknanseie 3agaum. 2
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Tema 5.3.
JJIeMEeHThI MAaTEeMA-
THYECKON CTATHCTHKH

Copep:xxanue y4e0HOro MmarepuaJja

1

[IpencraBnenue NaHHBIX (TAOIUIBI, JUArpaMMBbl, rpaduKu), TeHepaabHast COBOKYITHOCTb, BbI-
Oopka, cpenHee apudmerndeckoe, meauana. [IoHsaTHe 0 3aa4ax MaTEMaTHYECKON CTaTUCTH-
KH. Penenne npakTuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOOB.

IIpakTnyeckue 3aHsATHS

1

‘ ITpakTnueckoe 3anarue Ne 431IpencraBienue yncinoBbiX JaHHbIX. [IpukianHble 3a1auun

OK 2,0K 3, OK
5,0K 6

IIpomexxyTounasi arrecranusi B popme nuddepeHnmpoBannoro 3adera (3 cemectp)

(SRS

Pa3zgen 6. Hauaja MaTeMaTU4eCcKOro aHaJn3a

Tema 6.1. IlocsienoBa-
TeJIbHOCTH

ConepxxaHue y4eOHOro Marepuasa

1

CriocoOBI 3aJaHus, CBOMCTB YMCIOBBIX MTOCIIENOBATEIHLHOCTEN.

2

Iloustue o nmpeaciic mocjaca0BaTCIIbHOCTU. CyH.[GCTBOBaHI/IG npeacia MOHOTOHHOM OorpaHu-
YEeHHOM IIOCJICA0BATCIBHOCTHU

CymmupoBaHue moclieoBaTeabHOCTeH. beckoHeuHO yObIBaromasi reoMeTpudeckas mporpec-
CHs M €€ CyMMa.

IIpakTHYecKHe 3aHATHA

1

[Tpaktrueckoe 3ansatue Ne 44YucnoBas mociie0BaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BBIUKC-
JICHHUS YJICHOB ITOCJICA0BATCIIBHOCTHU

2

[Tpaktuyeckoe 3anstue Ne 45IIpenen mocnenoBarenbHOCTH. beckoHeuHO yObIBaromas reo-
METpUYECKasl IPOTrPECCUsL.

OK 2, OK 3, OK
5,0K6

Tema 6.2. Ilpoussoa-
Hasl

ConepxxaHue y4eOHOro Marepuasa

[TonsiTHe 0 MPOM3BOHOM, €€ TeOMETpHUECKUI 1 (pr3nueckuii cMbici. [Ipon3BoHas d1eMeH-
TapHBIX (QYHKIUH.

YpaBHeHUe KacaTeJIbHOU K rpaduKy HYHKITIH

IIpon3BOHBIE CYMMBI, pa3HOCTH, IIPOM3BEICHMS], YACTHBIE.

[Tpon3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKITHA.

[TpuMeHeHre TPON3BOIHON K UCCIIETOBAHHIO (DYHKIMIA U TOCTPOCHHUIO TPaHKOB.

ITpon3BoiHbIE 00PATHBIX (PYHKIMI U KOMITO3UITMH () YHKITHHA.

N[0 |I[ N[N |

[Ipumepsl UCHONB30BaHUS MPOU3BOAHOMN ISl HAXOXACHUS HAWIYUIIEro pelleHusl MpUKIaji-
HBIX 3a/1a4ax.

o0

Bropas nmpousBogHas, ee reoMmeTprudecKuil 1 GU3HIECKUN CMBICIL.

O

HaxoxaeHne ckopocTH sl mpoiiecca 3aJaHHoro (GopMyioi 1 rpagukom.

18

OK 2, 0K 3, OK
5,0K 6
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IIpakTnyeckue 3aHATHS 14
1 | Ilpaktnueckoe 3aHaTHe Ne 46MexaHMYECKMM M T'€OMETPUYECKUN CMBICI MPOU3BOAHOM. )
YpaBHeHHE KacaTeIbHOW B 00IIIEM BHJIE.
2 | Ilpaktuueckoe 3ausitie Ne 47IIpaBuna u dopmynsl nuddepeHupoBanus, TabIuIa Mpous- 6
BOJIHBIX 3JIEMEHTapHBIX QYHKIUI
3 | [Ipaktuueckoe 3anstue Ne 48l ccnenoBanne GpyHKIMA ¢ momoIibio nponsBoaHoil. Haxoxne- 6
HUE HauOOoJIbLIero, HAMMEHBIIEr0 3HAYE€HUs M SKCTPEMAJIbHBIX 3HaUY€HUH (QyHKIMH.
Tema 6.3. IlepBoo0- | Conep:kanne yueOHOro MmarepuaJia
pa3Has M uHTerpaa | 1 [IpumeHneHne onpeneseHHoro HHTerpana Juisli HaXO0KICHUS TUIOIIAA KPUBOJIMHEWMHONW Tparie-
LY. 10
2 | ®opmyna Hetorona-Jlelibauna.
3. | Ilpumepsl npuMeHeHUs HHTerpayia B (U3HKE U TEOMETPHH. OK 2, OK 3, OK
IIpakTHYeckue 3aHATHSA 12 5,0K6
1 [Tpaktrueckoe 3anstue Ne 491 uTerpan u nepoodpazHas. 4
2 | Ilpaktuueckoe 3ausitie Ne S0Teopema HetoTona-JleiiOnuma 4
3 | [Ipaktrueckoe 3austue Ne 51 IlpumeHeHne nHTErpaia K BBIYHCICHUIO (DU3UUYECKUX BEIUYUH 4
U TUIOIIAJIEN.
Pa3nea 7. I'eomerpus 76
Tema 7.1. Copep:xxanue y4e0HOro marepuaJja
IIpsimble ¥ m1ockocTy | 1 B3anMHOe pacnosnokeHue IByX IPsIMBIX B IpocTpaHcTBe. [lapamienbHOCTh NpsSMOM U IUIOC-
B IIPOCTPAHCTBE KocTH. [lapamienbHOCTh IIOCKOCTEH.
2 | IlepieHauKyJIApHOCTh MPSAMOM M IUIOCKOCTH. lleprneHauKkynsp M HakJIOHHAs. YTOJI MEXAy
NpSAMON U TIJIOCKOCTHIO. JIByrpaHHbIM yroia. Yroia Mexay IiockocTsamu. llepneHnuxyisip- 8
HOCTb JIBYX IJIOCKOCTEM. _ OK 2. OK 3. OK
3 | 'eomerpuueckue mpeoOpa3oBaHUs MPOCTPAHCTBA: MAPAJIICIBHBIA MMEPEHOC, CHMMETPHS OT- ’ 6 ’
HOCUTENBHO IUIOocKOCTH. [lapamiensHoe npoektupoBanue. Ilnomans opTOroHaJIbHONW MPOEK-
nun. M300pakeHne npoCcTpaHCTBEHHBIX (PUTyp.
IIpakTHYecKkHe 3aHATHA 18
1 [Ipaktnueckoe 3ansitue Ne 52IIpu3Haku B3aUMHOTO PACHOJIOKEHHUS MPSIMBIX. YTOI MEXIY )
IIpsIMBIMU. B3aMHOE pacronoKeHue MpsIMBIX U MJIOCKOCTEM.
2 | Ilpaktueckoe 3ansatue Ne 531IepnenauKyinsp U HAKJIOHHAs K IUIOCKOCTH. YTOJI MEXAY Mpsi- ’

MOWU U IIJIOCKOCTBIO
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[IpakTrueckoe 3anstue Ne 54TeopeMbl 0 B3aMMHOM PACHOJIOAKEHUHM MPSIMON U TIJIOCKOCTH.
Teopema 0 Tpex nepneHauKysispax.

4 | [Ipaktuueckoe 3anstue No 55IIpu3Haku M CBOMCTBA MapajuieNIbHBIX M MEPHEHIUKYISIPHBIX
TJIOCKOCTEM.

5 [IpakTrueckoe 3anstue Ne S6PaccTossHUE OT TOYKHM J10 TJIOCKOCTH, OT MPSAMOM J0 IJIOCKO-
CTH, PACCTOSIHUEC MCXKAY IIIOCKOCTAMU, MCIKAY CKPCIIMBAIOIIIUMHACSA NPAMBIMU, MCIKIY ITPOU3-
BOJIbHBIMU (DUTYpPaMHU B IPOCTPAHCTBE.

6 | [Ipaktuueckoe 3ansitue Ne S7IlapamiensHoe MPOEKTUPOBAHUE M €ro CBOMCTBA. Teopema o

TUTOIIAI OPTOTOHAIBHOM MPOEKIIMK MHOTOYTOJIbHUKA. B3auMHOe pacrosiokeHue mpocTpaH-
CTBEHHBIX QUTYD.

Tema 7.2.
MHOrorpaHHuKH

Copep:xxaHue y4e0HOro Mmarepuaja

Bepuunsl, pebpa, rpanu MHOTOTpaHHUKA. PazBepTka. MHOTOrpaHHbIe YIiIbl. BhIyKibie MHO-
rorpaHHuku. Teopema Dusepa.

2 | llpusma. [psimas u HakinonHas npusMma. [lapamnenenunen. Ky6. [Tupamuna. [lpaBunsHas nu-
pamuza. ¥YceueHHas nupamuaa. Tetpasap
3 | Cummetpus B KyOe, B mapajienenumnese, B npusme u nupamuae. CeueHus ky0a, Ipu3Mbl U OK 2, OK 3, OK
UpaMUJIbI. 6
4 | IlpencraBinenre o MPaBHIIBHBIX MHOTOTPAHHHUKAX (T€Tpadape, KyOe, OKTadipe, T0JAeKadIpe).
IIpakTHYecKHe 3aHATHA
1 [Tpaktrueckoe 3anstue Ne 58Paznuunbie BUIbI MHOTOTpaHHUKOB. X m3o00pakenus. Cede-
HUS, Pa3BEPTKU MHOIOIPAaHHUKOB
2 | IIpaktuyeckoe 3ansatue Ne S9Buasl cummeTpuii B mpoctpancTBe. CUMMETpUsT MHOTOTPaHHU-
KOB.
Tema 7.3. Tesia m mo- | Conepxxanne yueOHOro Mmarepualjia
BEPXHOCTH BpamieHus | 1 Humaap u koHyC. YcedeHHbIH KOHYC. OCeBbIE€ CEUEHHUS] U CEYEHUS, MapaJljieIbHbIe OCHOBA-
HHIO.
2 | lap u chepa, ux ceuenus. KacarenbHas miockocTh K cdepe OK 2, 0K 3, OK
IIpakTHyeckne 3aHATHS 6

1

[IpakTrueckoe 3anstue Noe 60CuMmeTpus T BpallleHHUS .

Tema 7.4.A3mepennst
B reOMeTpHuu

Copep:xxanue y4e0HOro marepuaJja

1

‘ O6wem u ero uamepenue. MurerpansHas dpopmyna oobema. Dopmyssl oobeMa Kyda, mpsmMo-
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YrOJBHOTO MapaslieNienuIe/ia, IPU3Mbl, IHIHHIpPa U KoHyca. Dopmysbl oO0beMa Iapa u mio-
manu cepesl.

2

[Togo6ue Ten. OTHOIEHNE TUIOMAEH TOBEPXHOCTEN U 00BEMOB MTOJOOHBIX TEJ.

IIpakTHUyeckne 3aHATHSA 8
1 \ [Tpaktrueckoe 3anstue Ne 61 Bprancienue miomnanei 1 00beMoB 8
Tema 7.5. Koopanna- | Coaepaxanue y4eOHOIo MaTepuaJia
ThI H BEKTOPBI 1 [IpsimoyronbHas (ekapToBa) CUCTEMa KOOpAWHAT B IMpocTpaHcTBe. DopMmyna paccTOsSHUs
MEXY ABYMSI TOUKaMH. Y paBHEHHE CHEPBI, IUIOCKOCTH U MPSIMOIA.
2 | Bexropsl. Moaynb BekTopa. PaBeHcTBO BeKkTOpOB. Cll0KEHHE BEKTOPOB. Y MHOXKEHHE BEKTO- 6
pa Ha yucno. PaznoxkeHue BeKTOpa MO HAmpaBJICHHUSIM. YTOJ MEXAy BekTopamu. [Ipoekuus
BEKTOpa Ha OCh
3 | Koopaunatel BekTopa. CkansgpHOe MpOU3BEICHHE BEKTOPOB. Mcmosib30BaHME KOOPAWHAT U
BEKTOPOB IIPH PELIEHUH MAaTEMaTHUECKHUX M MPUKJIAJHbBIX 3a/1a4. OK 2, OK 3, OK
IIpakTHYeckHe 3aHATHA 10 6
1 | Ilpaktuueckoe 3anstue Ne 62]lelicTBusl ¢ BeKTOpaMH. [ekapToBa cucTreMa KOOpAMHAT B MIPO- )
CTPAHCTBE.
2 | Ilpaktruaeckoe 3austue No 63YpaBHEHHE OKPYKHOCTHU, CHEPHI, MITOCKOCTH. 2
3 | IIpaktuueckoe 3anstue Ne 64Paccrositnue Mexay Toukamu. JIeHCTBHUSI C BEKTOpaMH, 3ajaH- 4
HBbIMH KoopauHaTamMu. CKaJsIpHOE IPOU3BEAECHUE BEKTOPOB.
4 | [Ipaktuueckoe 3ansTue Ne 65BekTopHOE ypaBHEHHE MPSIMOM U TIJIOCKOCTHU. Vcmons3oBaHue )
BEKTOPOB IIPH J10KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.
IIpome:kyTouHasi atTecTanusie hopme 3x3amena(4 cemectp) 0
Bcero 376

le/IMepHaﬁ TEeMAaTUKA HHAUBUAYAJIBbHBIX ITPOEKTOB

NN WD =

OOBEeMBI U TUTOIIAIN IOBEPXHOCTEH MPaBUIIBHBIX MHOTOTPAHHUKOB U TEJ BPAIICHUSI.
Marematuueckuii OUIbsIp/I.

I'eomerpudeckre hopMBI B UCKYCCTBE.

['eomeTpuyeckue MoIeTH B €CTECTBOZHAHUMU.

KomrmiekcHpIe Yrciia ¥ MX Pojib B MaTEMaTHKE.

CuMMeTpus B IpUPOJE.

3aragku [Iukimonasl.
duHAHCOBAs MaTeMaTHKa.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

[[TapHUpHBIE MEXaHU3MBI.

Maremartunka 6e3 Gopmyi, ypaBHEHHI U HEPABCHCTBR.

WuTerpait u ero mprMeHEHHUE B KU3HU YEI0BEKa.

I'padsr 1 ux KUcmoNB30BaHUE.

Matpuynast anredpa B 3JKOHOMUKE.

HepeBo 3Hanuii (anredpa).

3araKku MApaMUIb.

Benukue oTKpbITHS (MaTEMaTUKN).

Bupycer u 6axrepun (I'eomerpudeckas popma, pacrosioKeHHE B POCTPAHCTBE, POCT YHCICHHOCTH).
3amaun MexaHudeckoro npoucxoxaeHus. (I'eomerpus Macc, SKCTpeMabHbBIE 3aJa4H).
Pousb 1 MecTo MaTeMaTHKH B HH()OPMAIIMOHHBIX TEXHOJIOTHUAX.

3aramounsIii Mup (ppakTanos.

. 30710TasA MPONOPIIHSL.
22.
23.
24.
25.

3HaKOMCTBO ¢ rpadamu.

I'padsl ¥ X TPUMEHEHHUE B apXUTEKTYPE.
DJIEMEHTBI CTATUCTUKH.

Bennkue MaTeMaTHKK U UX BEJIHKHE TECOPEMBI.
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3.YCJOBUS PEAJIN3ALIMUIIPOT PAMMBI YYEFHOM TUCIUTLIMHBI

B mensx peanusanuy KOMIIETEHTHOCTHOTO NOJAXOJa MPU M3YYEHHUU TUCHMILUIMHBIO-
V1.10 MaTtemMaTHKanucIoab3y0TCsl aKTUBHBIE (DOPMBI TPOBEICHHS 3aHATHI C UCIIOJIH30BAHMU-
€M TPYIIOBBIX JUCKYCCHI B COYETAaHHH C BHEAYJUTOPHOM pabOTOM, KPYIJbIX CTOJIOB, padoT
B MaJIbIX IPyHIax, «MO3TOBOTO HITYpMay.

[Tpumenenne Ha y4eOHOM 3aHATUU AKTUBHBIX ()OPM pabOTHl CTUMYIHPYET IO3HaBa-
TEIbHYI0O MOTHBAIMIO OOyYalOIIUXCs, IMOMOTaeT MOAJEp)KaTh MOTHBALMIO OOYYaroIlIUXcs K
MOJyYEHUIO 3HAHWI, HAJIa)KMBAHUIO MO3UTHUBHBIX MEXKINYHOCTHBIX OTHOILIEHWH, IIOMOIaeT
YCTaHOBJICHUIO JOoOpokenareabHoi arMocdepsl. UHUIMupoBaHue U MOAIepKKa HUCCIeI0Ba-
TEJIbCKOW JIeATENPHOCTH O0Yy4aroIuXCss B paMKax peaju3allid MMHU HMHIUBHIYaJIbHBIX H
TPYNIOBBIX UCCIEA0BATENbCKUX MPOEKTOB JAA€T BO3MOKHOCTh MPUOOPECTH HABBIK CaAMOCTOS-
TEJILHOTO PEIICHUs1 MPOOJIEMbl, HABBIK T€HEPUPOBaHUA U O(OpPMIICHHUS COOCTBEHHBIX HJIEH,
HaBbIK YBAKUTEJIHHOTO OTHOIIIECHHUS K UY>KUM HESIM, HaBBIK ITYOJIUYHOTO BBICTYIIJICHUS TIEPE]T
ayIUTOpHEN, apryMEHTUPOBAHUS U OTCTauBaHUsl CBOEM TOUKU 3pEHUS.

JUis  TO3UTUBHOTO BOCHPHUATHS OOyyarouuMmucs TpeOoBaHUIl MpernoaaBaTes,
NpUBJIEYCHNST MX BHUMAHHUS K OOCY)KJaeMoil Ha 3aHATHM WH(POPMAIUH, aKTUBU3AIMHU HX
MO3HABATEIbHOW JEATENIbHOCTH Ha YYEOHBIX 3aHATUSIX MEXIy MpernojgaBareieM |
00y4arOIMMHCS YCTaHABINUBAIOTCS IOBEPUTEIHHBIC OTHOIICHUS.

Ha yueOGHOM 3aHATHU COONIIOMAIOTCS OOIIECTIPUHATHIE HOPMBI TIOBEICHHUSI, TIpaBUia 00-
HICHUST CO CTapmuMH (MIperojaBaTesieM) U CBEPCTHUKAMH (OOYYaIOIIUMUCS), TPHHIIUITHI
y4eOHOM TUCIUIIMHBI U CAMOOPTaHU3alIHH.

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 0

Peanuzanus yaeOHON AUCIUIUIMHBI O0ecTIedyeHa:
Kabuner MartemaTuku [Uisi TMPOBENCHUS JIEKUMOHHBIX (TEOPETHUYECKHUX) HIPAKTHUECKUX
3aHATHN, JUCUMITIMHAPHOM MoAroToBKH, Ne 412
VYMK 1o aucuuminiHe JuaakTHYeCKUil MaTepural.
L. [IK, mynbeTuMeuitHoe 000pyIOBaHue
Komnerorep — 1 mr.
II. JInieH3MOHHOE IPOTrPaMMHOE OOECTIEUeHUE
MicrosoftWindows (moroop Ne 7810 ot 14.09.2021 no 30.11.2022), MicrosoftOfficeProfes-
sionalPlus (moroBop Ne 7810 ot 14.09.2021 mo 30.11.2022), Zoom (6ecrmaTHas BepCus) —
cB0oOOTHO-pacnpocTpansemoe [10.
3.2 UnopmannonHoe odecnieyeHne pean3aliu NpPorpaMmbl

Jlist pean3aniiu IporpaMmbl y4eOHOM TUCIUTIINHBI OMOJIMOTEYHBIA (HOHJ UMEET Tie-
YaTHbIE, JICKTPOHHBIC U NH(POPMAIMOHHBIE PECYPCHI
3.2.1 OCHOBHBIC HCTOYHUKHU:
1. AnreOpa 1 Havyana mMaTemarudeckoro anamusa. 10 - 11 kmaccsl : yueOHUK 111 00pa3zoBa-
TEIbHBIX OpTaHu3aIuii : 6a30BbIN U yriyonéuusiii ypoau / 1. A. Anumos, FO. M. Konsrus,
M. B. TkauéBa [u np.]. - 7-e uznanue. - Mocksa : [Ipocsemenue, 2019. - 464 c. : rpad. -
(Maremaruka: anreOpa, Hayajga MaTeMaTHYEeCKOro aHanuza, reomerpus). - ISBN 978-5-09-
071729-8. — TekcT : HENOCPEACTBEHHBII.
2. boromosnos, H. B. Maremaruka : yueOHUK i1 CpeaHETo MpodecCHOoHATbHOTO 00pa3oBa-
uus / H. B. boromonos, I1. 1. Camoiinenko. — 5-e u3zn., nepepad. u gon. — Mocksa : U3na-
tenscTBO [Opaiit, 2022. — 401 ¢c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-
534-07878-7. — Tekct : anexTpoHHbI // OOpa3oBarensHas mnatdopma HOpailt [caliT]. —
URL: https://urait.ru/bcode/489612 (nata o6pamenus: 08.06.2022).
3. Kpemep, H. III. MaremaTuka A KOJUIeJDKEH : yaeOHOE mocoOue ajsi cpeaHero mpodec-
cuoHanpHOro obpazoBanus / H. III. Kpemep, O.T. Koncranturoa, M. H. ®punman ; pen/
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H. II. Kpemep. — 11-e uzn., nepepad. u nom. — Mocksa : U3narensctBo FOpaiit, 2022. —
362 c. — (Ilpodheccuonansuoe obpazoanue). — ISBN 978-5-534-15601-0. — Texcr : 21ek-
TPOHHBIN // O6pa3zoBarenbHas mwiardopma Opaiit [caiiT]. —  URL:
https://urait.ru/bcode/509126 (mara obpamenus: 08.06.2022).

4. Maremaruka : anreOpa ¥ Hadalla MaTeMaTHYeCKOro aHaniu3a, reomerpus. ['eomerpust. 10 -
11 xmaccel : yueOHUK mJis 001ieo0pa3oBaTeIbHBIX OPraHU3alii : 0a30BBIM M yriayOJeHHBIN
yposuu / JI. C. Aranacsu, B. ®@. byry3os, C. b. Kagomues [u ap.]. - 8-¢ uzganue. - Mocksa :
[Tpoceemenue, 2020. - 288 c. : rpad. - ISBN 978-5-09-073883-5. — Tekcr : HemoCpeACTBEH-
HBIN.

5. lllunages, B. C. Marematuka : y4eOHUK W TIPAKTUKYM ISl CPETHETO TPOPECCHOHAITBHOTO
obpazoBanus / B. C. lllunaues ; pen/ A. H. TuxoHoB. — 8-¢ uzn., nepepad. u gomn. — Mock-
Ba: MzmarenbctBo IOpaiit, 2022. — 447 c. — (IIpodeccuonansuoe oOpa3zoBaHue). —
ISBN 978-5-534-13405-6. — Texkct : anexTponHbIi // O6pazoBaTensHas miardopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/489596 (nara obpamenus: 08.06.2022).

3.2.2 /lonoJTHUTEIbHbIE HCTOYHUKU:

1. Jamunrep, B. A. T'eomeTpusi: crepeoMeTpHUECKUE 3a/1adyd Ha TIOCTPOCHUE : ydeOHOE T10-
cobue ans cpenHero mpodeccuoHanbHOTO oOpazoBanus / B. A. Jlamuarep. — 2-¢ u3a. —
Mocksa : U3narensctBo Opaiit, 2022. — 189 c. — (IlpodeccronansHoe obpa3oBaHue). —
ISBN 978-5-534-05735-5. — Texkct : anexTponHsbIi // O6pazoBaTenbHas iardopma KOpaiit
[caiiT]. — URL: https://urait.ru/bcode/493214 (nara obpamenus: 08.06.2022).

2. lanunrep, B. A. Maremaruka: 3aga4u ¢ MOAYJIeM : y4eOHOE MOCOOUE ISl CPETHETO MPO-
deccuonanpHOTrO OoO6pazosanus / B. A. Jlanmunarep. — 2-e u3a., ucnp. u gom. — Mocksa : W3-
natenbcTBO FOpaiit, 2022. — 364 ¢. — (IIpodeccuonanproe oopazopanue). — ISBN 978-5-
534-04793-6. — TekcT : anmexkTpoHHbIN // OOpa3oBarenbHas tuiargopma FOpait [caiit]. —
URL: https://urait.ru/bcode/492899 (nara obpamenus: 08.06.2022).

3. Hamunrep, B. A. MaremaTtuka: norapudpMUUecKie ypaBHEHUS W HEPABEHCTBA : yuyeOHOE
nocobue st cpeaHero mnpogeccuoHansHoro obpasoBanusi/ B. A. Jlanunrep. — 2-e usm.,
uctp. u jgon. — Mocksa : U3znarensctBo FOpaiit, 2022. — 176 c. — (Ilpodeccuonansrnoe
obpazoBanue). — ISBN 978-5-534-05316-6. — Tekct : anekTpoHHbIH // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492730 (nmata oOparmeHus:
08.06.2022).

4. Namuarep, B. A. MaremaTuka: TpUTOHOMETPHUYECKUE YpPaBHEHUS W HEPABEHCTBA : y4eO-
HOe mocobue aJs cpeHero npogeccuoHansHoro odpasosanus / B. A. Jlanunrep. — 2-e us .,

uctp. u jgorn. — Mocksa : U3narensctBo FOpaiit, 2022. — 136 c. — (Ilpodeccrnonansrnoe
obpazoBanue). — ISBN 978-5-534-08453-5. — Tekct : anekTpoHHbIH // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/492901 (nmata oOparienus:
08.06.2022).

5. Hamunarep, B. A. Meroauka oOydeHHs] CTEPEOMETPUHU IOCPEACTBOM pEIISHUS 3ajad :
yuebHOoe Tocobue aisi cpearero npodeccuonansHoro oopazosanus / B. A. Jlanunarep. — 2-¢
u3J., uchp. u gorn. — Mocksa : U3mparensctBo FOpaiit, 2022. — 370 ¢. — (IIpodeccronans-
Hoe oOpazoBanue). — ISBN 978-5-534-04873-5. — Tekcr : anexkrponHsiit // O6pazoBaTeinb-
Has tuiatrdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/493111 (mata oGparmenwus:
08.06.2022).

6. Jlapun, C. B. Anrebpa: MHOTOUJIEHBI : Y4eOHOE MOCOOHe I cpeaHero npodeccuoHalb-

HOoro oOpazosanwmsi/ C. B. Jlapun. — 2-e usa., ucnp. u jgom. — Mocksa : M3naTenbcTBo
FOpaiir, 2022. — 136 c. — (Ilpodeccrnonansuoe odpazoanue). — ISBN 978-5-534-07828-
2. — Texkcr : snextponHblii // OOpa3oBarenbHas miardopma HOpaiir [caiit]. — URL:

https://urait.ru/bcode/493544 (nara obpamenus: 08.06.2022).
3.2.3UHdopManOHHbIE peCypChl:
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1. Jlexuu 1o BeICIIEH MaTemaTtuke : [cait] - http://www.mathelp.spb.ru/index1.htm -
(mata ooparmenus:08.06.2022). — TekcT: 3JIeKTPOHHBIH.

2. Matematuka : [caiit] - http://energy.bmstu.ru/gormath/mathan2s/mainlist.htm -
(mara obpamienus:08.06.2022). — TekcT: 3JeKTPOHHBIH.

3. Marematuka : [caiir] - http://www.bymath.net/index.html - (mara oGpamie-
H1s:08.06.2022). — TeKCT: 2IeKTPOHHBIH.

4. Marematuka : [caiiT] - http:/www.intuit.ru/courses.html - (mata oOparie-
H1:08.06.2022). — TeKCT: 2IeKTPOHHBIH.
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOHN

JUCHUIITINHBI
Pe3ysibTaThl 00yUeHHs Kpurtepuu oneHku MeTo/bI OLIEHKH
Ymerb
BBINOJIHATE ~ apu(MeTndeckue | BbIMONHAET apudmernue- | Texymuii KOHTposb B hopme
JefcTBUsA, coueTas YCTHBIE U | CKHE JeHCTBHUsA, coueTas BBINOJIHEHUS! TPAKTUYECKUX

MUCbMEHHBIE TPUEMBI, TMpPUMeE-
HEHUE BBIYUCIMTENIBHBIX YCT-
pOMCTB; HAXOOUTh 3HAYCHUS
KOpHSI HaTypajJbHOW CTENEHHU,
CTENEHU C palMOHAIbHBIM I10-
KazateneMm, Jorapudma, Hc-
NOJB3ys TPU HEOOXOAUMOCTH
BBIYHMCIIUTENIBHBIE  YCTPOMCTBA;
IIOJI30BaTbCA OLIEHKOW W IIpHU-
KHMJIKOM MpU MPAKTUYECKUX pac-
yeTax

OK2,0K 3,0K4,0K6

YCTHBIE U TUCbMEHHBIE
MpUEMBbl, IPUMEHEHHUE BbI-
YUCJIUTENIbHBIX YCTPOUCTB;
HAXOJUT 3HAUYEHUS KOPHS
HATypaJbHOU CTENEHHU,
CTETEeHHU C PAllMOHAIBHBIM
mokasaresem, jJorapudma,
WCIIONB3YS TIPH HEOOXO-
JTUMOCTH BBIUUCITUTEb-
HbIE YCTPOMCTBA; MOJIb3Y-
€TCs OLICHKOM U MPUKUI-
KOW P MPaKTUYECKUX
pacuerax

3aHaTui Ne 23-28;
Ne 36, Ne 46-48

IPOBOJNTH TI0 U3BECTHBIM (Op-
MyJaM M TpaBuiaM mpeolpaso-
BaHMS OyKBEHHBIX BBIPAKEHUH,
BKJTFOYAIOIIUX CTEICHH, PajIH-
Kaibl, JOrapu(Mbel U TPUTOHO-
MeTpHYecKue QyHKIUU

OK 2,0K 3,0K 4, OK 6

MIPOBOAUT TIO H3BECTHBIM
dbopMyrnaM U mpaBUIaM
npeoOpazoBaHus OyKBEH-
HBIX BBIPAXXCHUH, BKIIO-
YaloIIUX CTEeMeHH, paau-
KaJjbl, JJorapuMbl U TpU-
TOHOMETpUYeCcKue (yHK-
17041

Tekymuit KOHTPOJL B hopme
BBIITOJIHCHHUA TPAKTUUCCKHUX
3aasaTui Ne 1-22, No29

BBIYHCIIATh 3HAUYCHHS YHCIIOBBIX
U OyKBEHHBIX  BBIPAXKCHHUH,
OCYIIECTBIISS HEOOXOMMBIe
MOJICTAHOBKM U TmpeoOpa3oBa-
HUS

OK 2, 0K 3, OK 4, OK 6

BBIUMCIISICT 3HAUEHUS Y-
CJIOBBIX U 6yKBeHHbIX BbI-
paXXE€HHI,  OCYIECTBIASL
HE00X0TUMBIE noJicTa-
HOBKH ¥ Ppe0oOpa3oBaHUs

Tekymuit KOHTPOJIL B hopme
BBIITIOJIHCHHUA TPAKTUUCCKHUX
3aHsaTul Ne 49-50

UCIIOJIb30BaTh MPHOOPETEHHBIE
3HAaHWUS U YMEHHS B TpaKTHUe-
CKOM JeATEeNbHOCTH U IIOBCeE-
JTHEBHOW JXKU3HU JJI TpaKTHYe-
CKHX pacdeToB 1o (opmyiam,
BKJIIOYass (OpPMYIJIbI, COAEprKa-
M€ CTeNeHH, paJuKalibl, Jora-
pUGbMBI U TPUTOHOMETPUUYECKUE
(GYHKIIUM, UCTIONIB3YSI TIPH HEO0O0-
XOJJUMOCTH CIIPaBOYHBIE Mate-
pHalibl M TPOCTEeHIIne BbIUUC-
JIUTENbHBIE YCTPOMUCTBA

WCIIONB3YEeT MPUOOPETEH-
HbIC 3HAHUS U YMCHHUS B
MPAKTUYECKON NIeSITEIBHO-
CTU U MOBCEJHEBHOM XKU3-
HU I8 [PaKTHYEeCKHX
pacueToB 1o (QopmyIam,
BKJIIOYask (HOpMyJibl, Co-
JepKaliue CTeneHu, pa-
TUKaNbl, Jiorapupmel U
TPUTOHOMETPUIECKHE

(GYHKIIUHU, UCHONB3YS MPHU
HEOO0XOMMOCTH CIPaBOY-

Tekymuii KOHTPOJL B hopme
BBIITIOJIHCHHUA TPAKTUUCCKHUX
3aHATHi Ne 23-28;

Ne 36, No 46-48

OK2,0K3,0K4,0K5, 0OK6 |Hble Marepualibl U MpoO-
CTEHUIIINE BBIYUCIINTCIIb-
HbIC YCTPOMCTBA.
OTIpeNieNATh 3HaueHHe (YHKIUU | OnpeaesnseT 3HavyeHue | Tekymuid KOHTpoIb B opme
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10 3HAYCHUIO apryMeHTa IIpu
Pa3IUYHBIX CIIOco0ax 3agaHus

byHKIUHA
OK 2,0K 3, 0K 4, OK 6

GyHKIMH 1O 3HAYCHHIO
apryMeHTa TIpU pa3Jny-
HBIX cIoco0ax 3amaHusd
GbyHKIIIHN

BBITIOJTHEHUST MTPAKTHYECKUX
3aHaTui Ne 23-28;
Ne 36, Ne 46-48

CTpPOUTh TpaUKU H3YYEHHBIX

byHKIUI
OK 2,0K 3,0K 4, OK 6

CTPOUT TpapuKu H3y4YEH-
HBIX (YHKIUI

Tekymuit KOHTPOJL B hopme
BBIITOJIHCHHUA TPAKTUUCCKHUX
3aasaTuit Ne 30-35;
No 37-45, Ne 52-65

OIKCHIBATh TIO TpaduKy TOBe-
JIeHUEe W CBOMCTBAa (DYHKIIMIA,
HaxoJUTh 10 TpaduKy QyHKIUN
HauOoNpIINE M HAUMEHbIINE
3HAYCHUS

OK 2,0K 3,0K4,0K6

OMHUCBHIBACT 0 TpadpuKy
MOBEJICHUE W CBOMCTBa
GyHKIMA, HAXOOUT TI0
rpaduky GyHKIMM Hau-
OolbpIIE W HaWMEHBIINE
3HAYCHUS

OTIPEJICNATh 3HAYCHUE (PYHKIINH
10 3HAYCHUIO apryMeHTa IIpu
Pa3IUYHBIX CIOcO0ax 3amaHus

byHKIUHA
OK 2,0K 3, 0K 4, OK 6

orpesenseT 3HAYCHUE
GyHKIMM 1O 3HAYCHHIO
apryMeHTa TIpU pPa3JIdy-
HBIX cIocobax 3amaHusd
GbyHKIIMHN

Texymmii KOHTpPOJIb B popme
BBINOJIHEHUSI TPAKTUYECKUX
3aHaTui Ne 23-28;

Ne 36, Ne 46-48

CTpPOUTh TpaUKU H3YYEHHBIX

byHKIII
OK2,0K3,0K 4, OK 6

CTpPOUTH TpadUKu U3ydeH-
HBIX (QYHKIUI

Tekymuii KOHTPOJL B hopme
BBIITIOJIHCHHUA TPAKTUUCCKHUX
3aHsaTu Ne 49-50

OINHKCBHIBaTh MO TpaduKy MoOBe-
JIeHWe W CBOWCTBA (YHKIIHH,
HaXOJUTh MO TpapuKy QpyHKIUU
HauOoONbIINE W HAWMEHbIINE
3HAYCHHUS

OK 2,0K 3,0K 4, OK 6

ONUCBIBaET TO TpapuKy
IOBEIECHUE W CBOWCTBA
GbyHKIMH, HaXOOUT IO
rpaduky GYHKIUH HaW-
0oJbIIe W HAWNMEHBIITNE
3HAYCHUS

Texymmii KOHTpPOJIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTui Ne 30-35;
Ne 37-45, Ne 52-65

pematb ypaBHEHMs, IPOCTEH-
1€ CHUCTEMBbl YpPaBHEHHH, HcC-
NOJIb3ys CBOWCTBA (DYHKIMHA U
ux rpaduKu

OK 2, 0K 3, OK 4, OK 6

pelaeT ypaBHEHHs, IpO-
CTEUIIINE CHUCTEMBI YpaB-
HEHHUW, WCIOIb3Yys CBOW-
cTBa (YHKIHMH M HX Tpa-
bukn

Texymmii KOHTpPOJIb B popme
BBINOJIHEHUS! TPAKTUYECKUX
3aHaTui Ne 1-22, No29

UCITIOJIb30BaTh NPUOOpETEHHBIE
3HAHUA U YMGHI/I}I B HpaKane-
CKOM JeATEeNbHOCTH U IIOBCeE-
I[HCBHOﬁ JKNU3HU IJIA OITMCAHUA C
MOMOIIBIO (YHKIIMHA Pa3InIHBIX

3aBUCUMOCTEH, IIPEJICTABICHUS
uXx rpau4ecku, HHTEepIpeTaun
rpaduKoB

OK 2,0K 3,0K4,0K5,0K 6

UCTOJIB3yeT MpHOOpeTeH-
HbIE 3HAHUS U YMEHHUS B
MPAKTUYECKON NIeSITENBHO-
CTH U IIOBCEIHEBHOM XXH3-
HU I OIIMCaHus C IIO-
MOIIbI0 QYHKIMHA pa3iny-
HBIX 3aBHCUMOCTEU, Tpe-
CTaBlIeHHS UX Tpaduye-
CKHM, WHTEpIIpETallu Tpa-
¢buKoB

Texymmii KOHTpPOJIb B popme
BBITTOJIHEHUST TPAKTHYECKUX
3aHsaTui Ne 23-28;

Ne 36, No 46-48

BBIYHCIIATh MPOU3BOJHBIE 3Jie-
MEHTapHbIX (QYHKIMI, HCHOJb-
3ys CIIPABOYHBIE MATEPUATIBI
OK 2,0K 3,0K4,0K6

BBIUUCIIACT TPOU3BOIHBIC
dJIeMEHTapHBIX (D YHKIIHH,
HCIIOIB3ys.  CIPaBOYHEIE
MaTepHaIbl

Texymmii KOHTpPOJIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTui Ne 30-35;
Ne 37-45, Ne 52-65

UCCIENOBATh B MPOCTEUIIMX
ciydasix (pyHKIMU Ha MOHOTOH-

ucciaeayer B IPOCTEHIINX
ciydasx (pyHKIMM Ha MO-

Texymmii KOHTpPOJIb B popme
BBIITOJTHEHUS]  TTPAKTUYECKUX
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HOCTb, HAXOJIUTh HauOOJbIINE U
HalMEHBIINE 3HAYeHUs (QyHK-
Ui, cTpouTh rpaduKku MHOTO-
YWIEHOB C HCIIOJIb30BAaHMEM all-
rnapata MaTeMaTHYeCKOro aHa-
am3a

OK2,0K 3,0K4,0K6

HOTOHHOCTb, HaXOJIUT
HauOOJbIINEe U HAUMEHb-
mue 3HaueHus (QYHKIHH,
CTpOUT TpaUKH MHOTO-
YJICHOB C UCTIOJIh30BAHUEM
amnmapara MaTeMaTH4eCcKo-
T0 aHaIn3a

3aHsaTui Ne 23-28;
Ne 36, Ne 46-48

UCTIOJIBb30BaTh NPUOOpETEHHBIE
3HAHUS U YMEHUS B IpaKTU4e-
CKOM JIESATEIIBHOCTH M IIOBCE-
JTHEBHON JKU3HM Ul peIICHUs
NPUKIAJHBIX 337a4, B TOM YHC-
J€e COIMAIbHO-3KOHOMUYECKHX
U (pU3NYecKnx, Ha HauOOJbIINE
U HaVMEHbIIME 3HA4YeHHs, Ha
HaXOXXJCHUE CKOPOCTU U YCKO-
peHus

OK 2,0K 3,0K4,0K5,0K6

UCTOJNB3yeT MpHUOOpeTeH-
Hble 3HAHUS U YMEHHUS B
MIPAKTUYECKOU JEeATEIbHO-
CTH U MOBCEIHEBHOM XHU3-
HU JUIsI  pPEUICHHS TIpHU-
KIAAHBIX 33/a4, B TOM
qucle COIIMAITLHO-
SKOHOMUYECKUX U (U3H-
YEeCKHUX, Ha HauOOJbIINE U
HauMEHbIINE  3HAuYCHUS,
Ha HAXOXJECHHUE CKOPOCTHU
U YCKOPEHUS

Texymmii KOHTpPOJIb B popme
BBINOJIHEHUS! TPAKTUYECKUX
3aHaTui Ne 1-22, No29

pelarh palvoHAIbHbIE, TOKa3a-
TelIbHBIE M JIOTapu(pMUUYECKHE
YPaBHEHUS U HEPABEHCTBA

OK 2, 0K 3, 0K 4, OK 6

pemaer  parroHaJIbHBIE,
MOKa3aTeNnpHble M JIora-
pupMHUECKUE YpaBHEHUS
Y HEPaBEHCTBA

Texymmii KOHTpPOIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3anaTui Ne 49-50

COCTaBJISITh yYpaBHEHHUS MO YcC-
JIOBUIO 3a7a4d
OK 2,0K3,0K4,0K6

COCTABJISIET YPaBHEHUs I10
YCIIOBHIO 3a1a4U

Texymmii KOHTpPOJIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTHi Ne 23-28;

Ne 36, Ne 46-48

UCTIOJIb30BaTh JJIsi IPUOIINKEH-
HOTO pEIIeHNs] ypaBHEHUH U He-
paBeHCTB rpapUuecKuii METO.
OK 2,0K 3,0K 4, OK 6

UCTOJNB3yeT UIs TpuoIu-
KCHHOTO PpEUICHMs ypaB-
HEHHUM U HEPABEHCTB Ipa-
(buueckuii MeTo

Texymmii KOHTpPOJIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsATHi Ne 23-28;

Ne 36, Ne 46-48

n300pakaTb Ha KOOPAWHATHOM
IUIOCKOCTH MHO>KECTBA pelle-
HUW NPOCTEHIINX YpPaBHEHUU U
UX CHCTEM

OK 2,0K 3,0K4,0K 6

n300pakaeT Ha KOOpJU-
HAaTHOM IUIOCKOCTU MHO-
KECTBAa pEUICHUN  Ipo-
CTEUIIINX YpaBHEHUU U HX
CUCTEM

Texymmii KOHTpPOIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTui Ne 30-35;
Ne 37-45, Ne 52-65

HCIIOJIB30BaTh TMPHUOOPETCHHBIC
3HAHUA U YMGHI/I}I B HpaKTI/I‘-Ie-
CKOM JIIeATEeNbHOCTH U IIOBCeE-
JIHEBHOM KW3HU JUIsl TIOCTPOE-
HUSI U UCCIEOBAHUS TPOCTEH-
IInX MaTEMAaTHYCCKUX MOI[CHCﬁ
OK 2,0K 3,0K4,0K 6

WCIIONB3YEeT TMPUOOPETEH-
HbIE 3HAHUS U YMEHHUS B
MPAKTUYECKON NIeSITENBHO-
CTH ¥ MOBCEIHEBHOM XU3-
HH U1 IOCTPOCHUSI U HC-
CJIEIOBAHUS IPOCTEUIINX
MaTeMaTHYECKUX MOJEIeH

pemare mpocTeimure KoMOuHa-
TOpPHBIC 3a7a4ll METOJIOM Iiepe-
0opa, a TakKe C HCIOIh30BAHU-
€M U3BECTHBIX (popmy

OK 2,0K 3, 0K 4, OK 6

pelaeTr npocTenmme KoM-
OWMHATOpHBIE 3a7a4d Me-
TOJIOM Tiepedopa, a Takxke
C HWCHOJH30BAaHHEM W3-
BECTHBIX (hOpMYIT

Texymmii KOHTpPOJIb B opme
BBIITOJTHEHUST  TTPAKTUYECKUX
3aHsATHH Ne 23-28;

Ne 36, Ne 46-48

BBIUNCIIATh B MPOCTEHIINX CIIy-
YasiX BEPOSITHOCTH COOBITHH Ha

BBIYUCIISIET B MPOCTEHIINX
CllydasiX BEpPOSITHOCTH CO-

Texymmii KOHTpPOJIb B popme
BBIITOJTHEHUS]  TTPAKTUYECKUX
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OCHOBE IIOJICUETa YHUCJIA HCXO-
JI0B
OK 2,0K 3,0K4,0K 6

OBITHII Ha OCHOBE IOJICYE-
Ta YHCJIa UCXOL0B

sapsaTuil Ne 49-50

UCIIONIb30BaTh MPUOOPETECHHBIE
3HAHUS U YMEHUS B IMpaKTHYE-
CKOM OeATeIbHOCTH U IOBCE-
JHEBHOM JKW3HHM IS aHalIu3a
peaTbHBIX YHUCJIOBBIX JIAHHBIX,
MPEJCTABICHHBIX B BHJIE JUa-
rpammMm, rpadUKOB U aHaIU3a
nH(pOpMaAIIU CTATUCTUYECKOTO
Xapaxkrepa

OK 2,0K 3,0K4,0K 5, 0K 6

UCMOJIB3yeT MpHOOpeTeH-
Hble 3HAaHUS M YMEHHS B
MIPAKTUYECKOU JEeATEIbHO-
CTH U MOBCEIHEBHOM XU3-
HU JUIS aHAJIM3a pealbHBIX
YUCJIOBBIX JTaHHBIX, Mpe.-
CTaBJICHHBIX B BHJE JHa-
rpamMMm, TpaukoB W aHa-
nu3a uHpOpMalUU CTaTH-
CTHYECKOI'0 XapakTepa

Texymmii KOHTpPOJIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTui Ne 30-35;
Ne 37-45, Ne 52-65

pacro3HaBaTh Ha uepTeXax u
MOJETSIX ~ TPOCTPAHCTBCHHBIE
(GOpMBI; COOTHOCUTH TpEeXMep-
HBIE OOBEKTHI C UX ONHCAHUSAMH,
U300paKEeHUSIMHI
OK2,0K3,0K4,0KS5,0K6

pacro3HaeT Ha depTexax
U MOJAENSIX NPOCTPAHCT-
BEHHBIE (OPMBI; COOTHO-
CHUT TpeXMEepHBIE 0OBEKTHI
C HUX OIIMCaHHuAMH, H30-
OpaKeHUSIMHU

Texymmii KOHTpPOIb B popme
BBINOJIHEHUSI TPAKTUYECKUX
3aHaTui Ne 1-22, No29

ONMCHIBATh B3aUMHOE PacCIOJIO-
KEHHE NPAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE
OK2,0K3,0K4,0K6

ONMCHIBAECT B3aUMHOE pac-
MOJIOKEHNE TPSIMBIX U
IUIOCKOCTEN B IPOCTpPaH-
CTBE

Texymmii KOHTpPOJIb B popme
BBIITOJTHEHUST TTPAKTUYECKUX
3aHsATHH Ne 23-28;

Ne 36, Ne 46-48

AQHAJIM3UPOBATh B IPOCTEUIIMX
CIIy4asX B3aHMHOE DPAacIIOJOXKe-
HHUE 00BEKTOB B IPOCTPAHCTBE
OK2,0K3,0K4,0K6

aHAIM3UpPYEeT B IIPOCTEH-
OIMX CIy4asX B3auMMHOE
pacmoyokeHue OOBEKTOB
B [TPOCTPAHCTBE

Texymmii KOHTpPOIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTui Ne 30-35;
Ne 37-45, Ne 52-65

n300pakaTh OCHOBHBIE MHOTO- | H300pakaeT ocHoBHbIe | Tekymuit KOHTposb B hopme
TPaHHUKHU U KPYTJble T€Ja; Bbl- | MHOTOTPAHHUKH W KPYT- | BHIIIOJIHEHUS MPaKTHYECKUX
MOJIHATh YEPTEXH IO YCJIOBUSM | JIble  TeNa;  BBINOJHSET | 3aHATHH Ne 23-28;

3aja4 yepTexu 10  ycioBusM | Ne 36, No 46-48

OK 2, 0K 3, OK 4, OK 6 3aja4

pemiate IJIaHUMETPUYECKHE WU | pemiaer  riaHumeTpuye- | Tekymuii KOHTpoib B opme
NpOCTEHIINEe  CTepeOMETpHYe- | CKH€ W TPOCTEHIINE CTe- | BBIMOJHEHHUS TPaKTHYECKUX
CKME 3a/laud Ha HaxXO0XXJICHHUE | peoMeTpruueckue 3agaud | 3aHAThil Ne 1-22, No29
TreOMETPUYECKUX BEJIMYMH | HA HAXOXJEHHE TeOMeT-

(nmuH, yraoB, TUIomanei, o0be- | pUYECKUX BETWYUH (IJIMH,

MOB) VIJIOB, TUIOIMIANEH, 00be-

OK 2,0K 3, 0K 4, OK 6 MOB)

UCTIOJIb30BaTh TPU  PEIICHUH | UCIONB3YeT MpH peuieHuu | Tekymmid KOHTpoib B Gpopme

CTEPEOMETPUYECKUX 3aJay IlIa-
HUMETpHUYECKUE (aKThl U METO-
ZbI

OK 2,0K 3,0K4,0K 6

CTEPEOMETPUYECKUX 337124
IUTAaHUMETpUYecKue  Qax-
TBI ¥ METO/IBI

BBITIOJTHEHUST TIPAKTHYECKHUX
s3ausaTuii Ne 49-50

MPOBOJIUTH JIOKA3aTEIbHBIE pac-
CYXKJIGHUSI B XOJIe PEIICHUS 3a-
a4

OK2,0K3,0K4,0K6

MMpOBOAUT OOKA3aTCIBbHBIC
paccykIeHHus B XOne pe-
MICHUA 3a4a4

Texymmii KOHTpPOJIb B popme
BBITTOJTHEHUST  TTPAKTUYECKUX
3aHsaTHi Ne 23-28;

Ne 36, Ne 46-48

UCITIOJIb30BaTh NPUOOpETEHHBIE
3HaHWS M YMEHHUS B IpaKTHue-

UCTOJIB3yeT MpHOOpeTeH-
HblC 3HAHHS M yMCHUS B

Texymmii KOHTpPOJIb B popme
BBIITOJTHEHUS]  TTPAKTUYECKUX
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CKOM JeATEeNbHOCTH M IIOBCeE-
JTHEBHOM >KWU3HU IS HCCIIEIO-
BaHMs (MOJIETUPOBaHUS) He-
CJIOKHBIX MPaKTUYECKUX CHUTya-
UM Ha OCHOBE M3YUYEHHBIX
dbopMyn U CBOWCTB (DUTYp; BBI-
YHCJIEHNS 00HEMOB H IUIOIIaAeH
MOBEPXHOCTEH MPOCTPAHCTBEH-
HBIX TeJl MPU PEIICHUU MPaKTH-
YECKHUX 3a/1au, HUCIHOJIb3Yys MpH
HEOOXOAMMOCTH CITPABOYHUKH U
BBIYHMCIIUTENbHBIE YCTPONCTBA

OK2,0K3,0K4,0K5,0K6

MPAKTUYECKON NIeSITEIBHO-
CTU U MOBCEIHEBHOM XKU3-
HU JUIS  HCCIeIOBaHUs
(MonenupoBaHus) HE-
CIIOKHBIX ~ TPAKTHYECKUX
CUTyallUi HA OCHOBE HU3y-
YEHHBIX dbopmyn "
CBOUCTB (huryp; BeIUHUCIIE-
HUS 00BEMOB U IUIOLIAIEH
MOBEPXHOCTEN IPOCTpPaH-
CTBEHHBIX TeJI MpHU pelle-
HUU MPAKTHYECKUX 3ajad,
WCIIONB3ysl TpPU  HEoO0XOo-
JUMOCTH CIIPAaBOYHUKU U
BBIUHCIIUTENbHBIE YCTPOM-
CTBa

3aHsaTui Ne 23-28;
Ne 36, Ne 46-48

3HaTh:

3HAYCHHUE MaTeMaTHYeCKOU
HAyKU JJIA pelIeHus 3a7ad, BO3-
HUKAIOUIMX B TEOPUU U MPAKTHU-
Ke; IMHUPOTY U B TO XK€ Bpems
OTPAaHUYEHHOCTh  MPUMEHEHUS
MaTEMAaTHYECKUX METOJIOB K
aQHAJIM3y M HUCCIEIOBAHUIO MPO-
LIECCOB U SBJICHUM B NPUPOJE U
o0I111eCTBE;

OKI1,0K2,0K 3,0K4,0K 6

OCO3HAeT 3HAYCHHWE MaTe-
MAaTHU4YECKOW HAyKHA IS
pelleHusl 3aaad, BO3HU-
KaroluX B TEOPUH U MpaK-
THKE;

MOHUMAET MIUPOTY U B TO
K€ BpeMs OrpaHHYCH-
HOCTh TPUMEHEHHUS Mare-
MaTHYSCKHX METOJO0B K
aHAIM3y M HUCCIIEI0BAHUIO
MPOLECCOB U SBJICHUU B
pUpoJe U OOIIECTBE;

Tekymuit KOHTPOJL B hopme
BBIITIOJIHCHHUA TPAKTUUCCKHUX
3agsaTuit Ne 30-35;
Ne 37-45, Ne 52-65

3HAYEHUE IPAKTUKA M BOIPO-
COB, BO3HHKAIOIIMX B cCaMOM Ma-
TeMaTuke i1 GOPMHUPOBAHUS U
pa3BUTUS MaTEMAaTUYECKOW Hay-
KH; UCTOPHUIO Pa3BUTHS NOHITHS
4yucia, CO3JaHMsl MaTeMaThde-
CKOTO aHaJIN3a, BO3HUKHOBEHHUS
U Pa3BUTHSI T€OMETPUH;

OK1, 0K 2,0K 3,0K 4, OK 6

[IOHMMAET 3HAYEHUE IIPaK-
TUKH ¥ BOIPOCOB, BO3HU-
KAIOIIUX B CaMOM MareMa-
TUKE A1 (OPMHPOBAHUS
U Pa3sBUTUSA MaTeMaTH4e-
CKOH HayKH;

3HAeT MCTOPHUIO DPa3BUTHUSA
MOHATHS YMCTIA, CO3/IaHUs
MaTEeMaTHYECKOr0 aHallu-
3a, BOSHUKHOBEHUS U pa3-
BUTHUS TEOMETPHH;

Tekymuit KOHTPOJL B hopme
BBIITIOJIHCHHUA TPAKTUUCCKHUX
3aHATHi Ne 23-28;

Ne 36, No 46-48

YHUBEpCAJIbHBIM Xapakrep 3a-
KOHOB JIOTUKH MaTeMaTHYECKUX
pacCcyXIeHHi, UX NPUMEHHU-
MOCTh BO BCeX 00JIacTSIX dYeno-
BEUECKOU JesITEeIhHOCTH;
OK1,0K 2,0K3,0K4,0K 6

IIOHUMAET YHUBEPCAIIb-
HbIA XapakTep 3aKOHOB
JIOTUKHK MaTEeMaTHYCCKUX
pacCcyXIeHHi, UX Mpume-
HUMOCTh BO BCEX o0iac-
TIX YeJIOBEUECKOH nes-
TEJIbHOCTH,;

Texymmii KOHTpPOJIb B opme
BBITTOJTHEHUST  TTPAKTUYECKUX
3anaTui Ne 49-50
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BEPOSITHOCTHBIN XapakTep pas-
JUYHBIX TPOIECCOB OKPYXKAF0-
IEeT0 MHpa.

OK1, OK 2, OK 3, OK 4,

OK 5, 0K 6

OCO3HAET BEPOSTHOCTHBIN
XapakrTep pa3INYHbIX
MIPOLIECCOB OKPYKAIOLIETO
MHpa.

Texymuit KOHTPOIBL B popme
BBIITIOJIHCHHUA TPAKTUUCCKHUX
3aasaTuit Ne 30-35;
Ne 37-45, Ne 52-65
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