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PaGouass mporpamma paspaborana Ha ocHoBe DenepasbHOr0 rocyaapCcTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTa CPEeIHEr0 NPOPEeCcCCHOHATBFHOIO 00pa30BaHus MO CIEHUATBHOCTH
22.02.06 (ITpuka3z MunoOpuayku Poccum ot 21.04.2014 Ne 360 «OO0 yTBepKICHHU
(benepasbHOro rocy1apcTBEHHOI0 00pa30BaTEIbHOTO CTAHIAPTA CPETHETO MPOPECCHOHATHLHOTO
obpazoBanus mo cneruanbHocTH 22.02.06 CBapouHOEe MPOM3BOJCTBO» (3aperucTPUPOBAHO B
Muntocte Poccun 27.06.2014 N 32877) u B COOTBETCTBUH:

- C MpUMEpPHOH mporpaMMoil 001e00pa3oBaTeNIbHON AUCHUILUIMHBL MaTeMaTHKa:
anreOpa, Hayajna MaTeMaTUYECKOTO aHaAIN3a, TEOMETPUs MPOPeCcCCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHu3anuit PEKOMEHI0BaHHOU ®denepalibHBIM rocy/1apCTBEHHBIM ABTOHOMHBIM
yupexaennem« OenepanbHblil HHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «®DUPO») B kauecTBe
NPUMEPHOM MporpamMmbl JUIsl pealu3aldd OCHOBHOM mpodeccHoHaIbHOH 00pa3oBaTEbHON
nporpammbl CITO Ha 6a3e ocHOBHOro o0mIero oOpa3oBaHMs C MOJYYCHHEM CPEIHErO OOIIero
obpazoBanus (IIpotokos Ne 3 ot 21 urons 2015 r., peructpaniioHHbIi HOMEp peneH3un 386 ot
23 urons 2015 ).

- ¢ llonoxenuem «O mopsake pa3pabOTKM U TpPeOOBAaHUSAX K COACPKAHHUIO U
oopmiernto pabounx MporpamMm Y4eOHBIX TUCHHIUIMH, MPO(PECCHOHANBHBIX MOy Ha
ochoBe @®I'OC B  KpaeBOM TOCYJapCTBEHHOM  OIOJDKETHOM  MPOQEeCCHOHATHHOM
oOpa3oBaTenbHOM yupexJeHuu «HOopuiIbCKMII TEXHHKYM IPOMBIIUICHHBIX TEXHOJOTUH U
CEpBHCa», YTBEPKICHHBIM MPHUKA30M AHpeKkTopa HOpUIBCKOro TEeXHMKyMa MPOMBIILIEHHBIX
TeXHOJIOTUi u cepuca oT 21 nexadpst 2018r. Ne01-11/297.

Opranuzanus-pazpadorunk: KPAEBOE I'OCYJAAPCTBEHHOE  BIOJDKETHOE
[MPOD®ECCHUOHAJIBHOE YUYPEXJIEHUE «HOPUJIBCKMNA TEXHUKYM
[MPOMBIIIJIEHHBIX TEXHOJIOT'U U CEPBUCA»
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1. TACHOPT PABOYEWM ITPOI'PAMMBI YUEBHOM JUCHUILIVNHBI
MATEMATHKA

1.1 O0aacTb npuMeHeHHs POTrPaMMbI

[IporpamMma y4yeOHON NUCHUIUIMHBI SBIISETCS YaCThIO OCHOBHOH MpodeccnoHanbHOM
obOpazoBarenbHO MTporpammbl B cootBeTcTBUU ¢ PI'OC no cnenmansHoctu 22.02.06, Bxoasien
B cocTaB ykpynHeHHou rpynnsl 22.00.00 TexHonaoruu maTepuaios.

1.2. MecTo y4yeOHOIl OMCHUILVIMHBI B CTPYKType OCHOBHOI mnpodeccHoOHAJIbHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbI: IUCLUIIIMHA BXOAUT B 00pa30BaTEIbHBINA UK U OTHOCUTCS K
npoUIbHBIM 00111€00pa30BaTEIbHBIM JUCITUILIMHAM.

VYyeOnas aucuumimHa «MaTemaTuka» OTHOCUTCS K 001eo0pa3oBaTebHOMY LUKITY
IporpaMMbl  cpeiHero  obmiero oOpa3oBaHMsl M HampaBieHa Ha  (OpMUpPOBaHUE
CJIEYIOIINX O0IMX KOMIETEeHIHIA:

OK 1. [ToHumaTh CyHnIHOCTh M COIMAJIBHYIO 3HAYUMOCTh CBOEH OymyIiei mpodeccuu,
IIPOSIBJIATH K HEH YCTOMYMBBINA MHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO J€ATEIbHOCTh, BBIOMPATh THIIOBBIE METOIbBI U
CTHIOCOOBI BHITTOJIHEHUS TPO()ECCHOHANIBHBIX 33/1a4, OLIEHUBATh UX 3P (HEKTUBHOCTH M KAYECTBO.

OK 3. [IpuHumarth perieHus: B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYAIUSX M HECTU 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh MOUCK M UCIHOJb30BaHHE HWH(GOpMALUU, HEOOXOTUMOUM s
3 PEKTUBHOTO BBIMOIHEHHUS MPOPECCHOHATBHBIX 331ad, MPO(PECCHOHATBHOTO U JTHYHOCTHOTO
pa3BUTHSL.

OK 5. Ucnonb3oBarthb MH(POPMALMOHHO-KOMMYHUKAITUOHHBIC TEXHOJIOTHH B
npohecCuOHANBHOM NeSTEbHOCTH.

OK 6. Paborates B KOJIeKTHBE W B KOoMaHne, 3((eKTHuBHO 00mATHCS € KOJUIETaMH,
PYKOBOACTBOM, OTPEOUTEIISIMH.

OK 7. bpatp Ha ce0st OTBETCTBEHHOCTb 32 padOTy WIEHOB KOMaH/bl (IOJUMHEHHBIX ), 3a
pe3yNbTaT BHIIIOJIHEHUS 3aJaHuil.

OK 8. CamOCTOATENIEHO OMpeneNaTh 3aJa4d MPOPECCHOHATHHOTO W JUYHOCTHOTO
pasBUTHs, 3aHUMATbCcd  caMOOOpa3OBaHMEM,  OCO3HAHHO  IJIAHUPOBATh  IOBBILICHHE
KBaJIM(DUKALIHH.

OK 9. OpueHTHpOBaThHCS B YCIOBUAX YACTOM CMEHBI TEXHOJOTHH B MpodeccHOHaNbHOM
JeSITEIbHOCTH.

1.3. Heau u 3aga4u yueOHON JUCHUILIMHBI- TPeOOBAHUSA K Pe3y/IbTAaTaM OCBOCHUS
AUCHHUILINHBI:

OO6mue 1enu n3ydeHus MaTeMaTUKU Pealn3yloTCs B UEThIPEX HAIPABJICHUSAX:

1) obG1iee npencraBieHue 06 UAEIX U METOJax MaTeMaTHUKH;

2) UHTEIJIEKTYyaJIbHOE Pa3BUTHE;

3) oBnajeHUe HEOOXOIMMBIMH KOHKPETHBIMU 3HAHUSMH M YMCHUSIMU;

4) BocUTaTEIHLHOE BO3/ICHCTBUE.

[Ipodwmnuzanuss 1ened MareMaTH4ecKoro oOpa3oBaHMs OTpa)kaeTcs Ha BbIOOpe
NPUOPUTETOB B OpraHU3alud y4eOHOM JesTenbHOCTH oOywaroumxcs. Jlias TeXHHYeckoro,
COLMAIbHO-9KOHOMHYECKOr0 TMpoduieil mnpodeccuoHanbHOro o0pa3oBaHUs BbIOOp  Ileneit
CMEIIAeTCs B MParMaTU4eCKOM HaIIPaBICHUH, MPEAYyCMATPUBAOLIEM YCUJIEHUE U PACIINPEHUE
NPUKIAJHOTO XapakTepa U3Y4YE€HHs MaTeMaTUKHM, NPEUMYIIECTBEHHON OpHEHTAllMM Ha
AITOPUTMUYECKUN  CTWIb  IO3HABATEIBHOM  JEATENbHOCTH. [l T'yMaHMTapHOTO U
€CTeCTBEHHOHAYYHOTO mpoduieil mpodeccuoHaabHOro o0pazoBaHus 0Oojee XapakTepHbIM
ABIISIETCSl yCUJIEHUE OOLIEKYIbTYPHOM cocTaBistoniell yueOHONH TUCIUIUIMHBI C OpUEHTAIe Ha
BU3YaJIbHO-00Pa3HbII U JIOTHYECKUN CTHIIN Y4eOHOH paboTHl.



W3yuenne MaTeMaTHKd Kak [podmibHOW  o0meoOpa3oBaTebHOM — yueOHOM
JTUCIUATIIIMHBI, YYUTHIBAIOIIEH crienu(UKy ocBauBaeMbIX oOydarommmucs crnenuanbHoctu CII1O0,
oOecrnieunBaeTcs:

v' BBIOOPOM Pa3IMYHBIX MMOAXOAO0B K BBEJICHUIO OCHOBHBIX MTOHSTHH;

v' (opMUpPOBaHHMEM CHUCTEMBbI Y4eOHBIX 3aJaHuii, obecrneynBaromx 3()PEKTUBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

v/ o0oraiieHueM CIEKTpa CTUIICH y4eOHOM NeATENbHOCTH 3a CUYET COTACOBAHMS C
BEJYUIMMHU JIeATEIbHOCTHBIMU XapaKTePUCTUKAMU BRIOPaHHOM Npodecc, CrienuanbHOCTH.

[MpodunpHas cocTaBisiromias oTpakaeTcssi B TPEOOBAHUAX K MOATOTOBKE OOYYaIOIINXCS
B YaCTH:

v’ o0mel cUCTeMbl  3HAHMH:  COJEP)KATEIbHLIE HPUMEPHI  MCIOJIL30BaHMS
MaTeMaTUYECKUX HJIel U METOAOB B Mpo(dheccHoHalbHOMN 1eATeNbHOCTH;

v’ yMeHuWil: pazaMyMe B ypPOBHE TPEOOBAHMN K CIOXKHOCTH HPUMEHIEMBIX
AITOPUTMOB;

v\ NpPaKTHYECKOr0  HUCIOJB30BAHUS  NPUOOPETEHHBIX  3HAHUM M YMEHHUIA:
WHAUBUAYAILHOTO y4eOHOIO OIbITa B MOCTPOCHUM MATEeMAaTHUYECKUX MOJENIeH, BBINOJIHEHUU
UCCIIETIOBATEIBCKUX MTPOCKTOB.

Takum oOpa3zom, peanu3zaius coAepkKaHHUs y4EOHOW TUCIUILUIMHBI OPHUEHTHPYET Ha
MPHOPUTETHYIO POJb TPOIECCYATbHBIX XapaKTEPUCTUK Yy4eOHOU paboThl, 3aBHCAIUX OT
npoduns npodeccHoHaIbHOr0 00pa30BaHus, MOTYYSHHsI OMBbITa UCMOJIB30BaHUS MAaTEMAaTHKU B
COJICPKATEBHBIX W TPOPECCHOHATHHO 3HAYMMBIX CHTYAIMsIX IO CPAaBHEHHIO ¢ (OpMajbHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMH XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxanne y4eOHOW IUCHUIUIMHBI pa3pab0TaHO B COOTBETCTBUUM C OCHOBHBIMH
COJIepKaTeNbHBIMU JIMHUAMU 00yUeHUsI MaTeMaTHKeE:

v’ aneebpauueckas uHUA, BKIIOYAIOIAs CHCTEMATH3AIMIO CBEICHHN O YHCIIAX;
U3Y4YeHHE HOBBIX U 0000IIeHHE paHee W3YYCHHBIX oOmepanuil (BO3BEIEHUE B CTEIECHb,
U3BJICYCHHUE KOPHS, JorapudMupoBaHUE, CHHYC, KOCUHYC, TAHTCHC, KOTAaHTCHC U OOpaTHBIE K
HUM); H3y4YCHHE HOBBIX BHJOB YHCIOBBIX BBIpOKEHUH U (OPMYI; COBEpPUICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB W BBIYUCIUTEIBHON KYJIBTYphI, PACIIUPEHHE W COBEPIICHCTBOBAHUE
anredpandeckoro ammapara, chOpMHpPOBAaHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K
PEIICHUIO MaTEeMaTHIEeCKIX U TIPUKIIAIHBIX 33/1a4;

v meopemuxo-yHKyuonaibhas JAuKUA, BKIIOYAIOIMAS CHCTEMATH3ALUIO W
pacumpeHue CBEJACHUH 0 QYHKIIMIX, COBEPIICHCTBOBAHKE TPadUICCKIX YMEHUH; 3HAKOMCTBO C
OCHOBHBIMH HJESIMH W METOJaMH MaTeMaTUYeCKOro aHaiu3a B O0BbeMe, MO3BOJISIOIIEM
UCCJICZIOBATh dJICMEHTApHBIC (DYHKIIMU M PEIIaTh MPOCTEHIIE reoOMeTprIecKre, GU3HIECKUEe U
IpyTrue MpHUKIaIHbIEe 3a/1a4H;

v\ Junua ypasHenuil u nHepagencme, OCHOBAHHAS HA NOCTPOECHHUU U UCCIIENOBAHUN
MaTeMaTHYECKUX MOJIENeH, epeceKaromiascs ¢ anredpandeckoi U TeOpeTUKO-(PyHKIIHOHATHHON
JUHUSAMH W BKJIIOYAIONIAs PA3BUTHEC W COBEPIICHCTBOBAHWE TEXHHKH aJIreOpanvecKux
npeoOpa3oBaHuil Ui pelleHus] ypaBHEHUH, HEPABEHCTB U CUCTEM; (P OPMUPOBAHHE CITIOCOOHOCTH
CTPOUTh M HWCCIENAOBATh MPOCTEHIIME MaTEeMaTHYECKHE MOJEIU TPH PEIICHUH MPHUKIAIHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CHEeIHATbHBIX JUCIUIUINH,

v\ 2eomempuueckas JAUHUA, BKIIOYAONIAS  HATJSAHBIE [PEJACTABICHHUS O
MPOCTPAHCTBEHHBIX (urypax u wu3ydyeHHE UX CBOWCTB, (GOPMUPOBAHME U pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpPAKCHHS, PAa3BUTHE CIIOCOOOB T'€OMETPUYECKHX H3MEPCHHIA,
KOOPJMHATHOTOM BEKTOPHOTO METOOB ISl PEIICHUS MaTEMAaTHUECKUX M MMPUKJIAIHBIX 33124,

v’ cmoxacmuueckas MuHuA, OCHOBAHHAsS Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHWIA,
MPEJICTABICHU O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIET0 MUpA.
Paznenbr (TeMbl), BKIIOUCHHBIC B COACP)KAHUE YUEOHOW TUCIUTUIMHBI, SIBISIOTCS OOIMMH IS
Bcex Mnpoduiei mpopeccuoHaTbHOr0 00pa3oBaHUs W MpPU BceX oObeMax y4eOHOro BpeMeHU
HE3aBHCHMO OT TOTO, SIBIIIETCS JM ydeOHas JucHUIUIMHA «MaremaTtuka» 0a30BOM HIIH
PO HIEHOM.



PE3YJbTATBI OCBOEHUSA YYEFHOM JUCITATIIMHBI

OcBoeHne coaepxaHus ydyeOHOW IUCHUIUIMHBI «Marematuka» oOecreynBact
JTOCTHKEHHUE CTYIEHTAMU CIIEYIOIIUX Pe3y/IbTaTOB:

* TUYHOCHHbBIX:

— c(OpPMHUPOBAHHOCTb NPEJCTABICHUN O MAaTeMaTUKE KaK YHHUBEPCAIbHOM S3BIKE
HAaYKH, CPEICTBE MOACTHPOBAHUS SBJICHUN U MPOLIECCOB, HIESIX U METOJIaX MATEMATUKH;

— TIIOHMMaHHE 3HAYMMOCTHM MaTEeMaTHUKW JJs HayYHO-TEXHHYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHUS K MAaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOH KYyJIbTYpPbI
yepes 3HAKOMCTBO C HCTOPHUEH pa3BUTHUSI MATEMATHUKH, SBOJIIOIIMEH MaTeMaTHUECKUX UCH;

—  pa3BUTHE JIOTMYECKOTO  MBINUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMUYECKON KYJIbTYpPbl, KPHTUYHOCTH MBIIIICHUS] HA YPOBHE, HEOOXOAUMOM JJisi Oyayuieit
po(ecCHOHATTLHOM e TEIILHOCTH, JUIS IPOIOJIKCHHSI 00pa30BaHUs U caMO00pa30BaHUS;

— OBJIAJICHUE MATEMaTUYECKUMHU 3HAHUSMU U YMEHUSIMH, HEOOXOAMMBIMU B
MOBCEHEBHOM JKM3HM, JMJIS OCBOCHHMS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIMIUIMH U
TUCIUIUIMH Mpo(ecCHOHANbHOTO IMKJIa, JJs MoilydyeHuss oOpa3oBaHusI B 00JIacTsX,He
TpeOyIOmuX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTbh U CIIOCOOHOCTh K 00pa3oBaHHIO, B TOM 4YHCIE CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUHM BCEH JKU3HHM, CO3HATEIBHOE OTHOIICHHWE K HEMpPEpHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHOMN MpodeccrnoHalbHOM 1 001IEeCTBEHHON e TEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTHh K CAMOCTOSATEIbHOW TBOPUYECKON M OTBETCTBEHHOM
JESITEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIeI0BATENLCKON, TPOSKTHOM U IPYTHUX
BUJAX JICATEILHOCTH;

— OTHOILIEHHE K MNpo(ecCHOHANBHON AeATEeIbHOCTH KaK BO3MOXKHOCTH Y4acTHs B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/IaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX PO0IeM;

* MemanpeomMemHblx:

— YMEHHE CaMOCTOSITEIBHO OIPENENATh LN JAEATEIFHOCTH W COCTABIATH IUIAHBI
NESTENIbHOCTH;  CaMOCTOSITEIBHO — OCYLIECTBJSTh, KOHTPOJHPOBAaTH U  KOPPEKTUPOBATH
NeSITeIIbHOCTD; MCIIOJIh30BATh BCE BO3MOXHBIE PECYPCHI JUIS JOCTHIKEHHSI TTOCTABICHHBIX IIeIer
U pealin3alluy MJIaHOB JEATeIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYalMsX;

— yMEHHE MNPOAYKTUBHO OOIIaThCs M B3aUMOJIEHCTBOBATh B IPOLECCE COBMECTHOM
NeSITeIbHOCTH, YUYUTBIBaTh MO3MLMU JAPYIHMX YYaCTHUKOB JIESITENBbHOCTH, 3()(HEKTUBHO
paspemniaTh KOH(IUKTHI;

— BJIaJICHUE HaBBIKAMH IIO3HABATEJILHOW, y4eOHO-MCCIEI0BATENBCKON U MPOEKTHOM
NEeSITETIbHOCTH, HAaBBIKAMH  pa3pelieHust mpoOyieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pellIeHUs MPaKTHUECKUX 3a]lad, IPUMEHEHUIO Pa3InYHbIX
METO/IOB TIO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOW MH(OPMALMOHHO-TI03HABATEIbHOM
NeSITeTIbHOCTH, BKJIIOYAsi YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAINH,
KPUTUYECKH OLIEHUBaThb M HWHTEPIPETUPOBATh HH(POPMALMIO, TOJIYYaeMyK M3 Pa3INYHbIX
UCTOYHUKOB,;

— BJIAJICHHE S3BIKOBBIMHU CPEJICTBAMU: YMEHHUE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHS, UCTIOIH30BATh a/IEKBATHBIE SI3IKOBEIC CPEICTBA;

— BIIaJICHUE HaBBIKAMH IO3HABATEILHOW peQUIEeKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUHN M MBICIIUTENILHBIX TPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUI, IPaHUI] CBOETO 3HAHUS U
HE3HaHM, HOBBIX MTO3HABATENbHBIX 3a]1a4 U CPEJICTB IS UX JTOCTHKCHHUS;

— IENIeYCTPEMJICHHOCTh B TIOMCKAaX WM TPHUHSATHH PEIIeHHWH, COOOpa3sUTEIbHOCTh M
UHTYUIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEJICTABICHUH; CIIOCOOHOCTh BOCIPUHUMATD
KpacoTy ¥ TApMOHHUIO MUPA;

*NPEOMEMHBIX:



— c(OpMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKE KaK YaCTH MUPOBOW KYIbTYpHI U
MeCTe MaTeMaTHUKH B COBPEMEHHOW IUBUIIM3AIMH, CIOCO0AaX OMHUCaHUs SIBJICHHM peabHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

— c(OPMUPOBAHHOCTH NPEJCTABICHUN O MAaTEMaTHYECKHX MOHATHSAX KaK BaKHEHUIIUX
MaTEeMaTUYECKUX MOJIEIISIX, MO3BOJISIONIMX ONMKUCHIBATh U U3Yy4aTh pa3HbIE MPOLECCHl U SIBIICHUS,
MOHMMAaHKE BO3MOXKHOCTH aKCHOMAaTHYECKOI'0 MOCTPOCHUS MaTEMaTHUECKUX TEOPHii;

— BJIQJICHHE METOJIAMH JI0KA3aTeNbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX IPUMEHSITD,
MIPOBOAMTD JJOKA3aTeNIbHbIE PACCYKACHUS B X0JI€ PELICHUS 3a1a4;

— BIIAQJICHUE CTAHJIAPTHBIMHU MPUEMaMH PEIICHUS PAlMOHAIBHBIX U UPPALHUOHATBHBIX,
MOKAa3aTeNIbHBIX, CTENEHHBIX, TPUTOHOMETPUUYECKHX YpPaBHEHUNH W HEPABEHCTB, MX CUCTEM;
MCIIOJIb30BAHHUE TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM, B TOM YHKCIIE IS TOMCKA MTYTH PEIICHUS U
WUTIOCTPALNK PEIlIeHUs] ypaBHEHUN 1 HEPaBEHCTB;

— c(OpPMUPOBAHHOCTh MPEICTABICHUI 00 OCHOBHBIX MOHATHIX MAaTEMaTHYECKOTO
aHalM3a M UX CBOWCTBaX, BIJIAJICHHE YMEHHEM XapaKTepu30BaTh IMOBEACHUE (DYHKIMIA,
MCIIOJIb30BAHUE MOTYYCHHBIX 3HAHUH /1711 OMUCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTE;

— BJIaJICHHE OCHOBHBIMU MOHATUSMU O TUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHHS PACO3HABATh T€OMETPUUECCKUE
burypsl Ha uyeprexax, MOJAENSAX U B peaJbHOM MHpE; MPUMEHEHHE H3yYEHHBIX CBOMCTB
reoMeTpuueckux Guryp u GopMys JUIS pPEHmICHUS TEOMETPHYSCKUX 3a7ad M 3aJad C
MPAKTUYECKUM COJICP)KaHUEM;

— c(hOpPMHUPOBAHHOCTh TMPEACTABICHUN O TIpoleccax U SIBICHHUAX, HMMCIOIINX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B pPEaTbHOM MHPE, OCHOBHBIX
MOHATHUAX AJIEMEHTAPHON TEOPHUH BEPOSTHOCTEW; YMEHUM HAaXOIUTh U OICHUBATH BEPOSATHOCTH
HACTYIUICHHSI COOBITHI B MPOCTEUIINX MPAKTHUECKUX CUTYAIUSX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYalHBIX BEJIUYMH;

— BJAJICHWE HAaBBIKAMH HCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX MPOTPaMM IPH
peLIeHNH 3a]1a4.

1.4. Kosim4yecTBO 4aCOB HAa OCBOEHHME MPOTrPaMMbl Y4eOHOM IMCUMILIUHBI:

MaxkcumanbHas yueOHas Harpy3ka — 351 vac
O0s3arenbHas ayquTopHas yueOHast Harpy3ka — 234 gaca
CamocrodrenbHas paborta odydaronierocs — 117 yacos



2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUILIAHBI

2.1. O0béM yueOHOI IMCUMIVIMHBI M BUABI Y4eOHO0#l padoThI

Bun yuyeOHo# padoThI

Oo6vem uacoe

MaxkcumasibHasi yueOHasi Harpy3ka (Bcero) 351
O0s13aTes1bHAs AyIMTOPHAs yueOHAas Harpy3ka (Bcero) 234
B TOM YHUCIJIE:
nabopaTopHbie pabOThI -
MIPAKTUYECKHE 3aHATHUS 134
KOHTPOJIbHBIE PAOOTHI 14
KypcoBasi pabota (Ipoekr) (eciu npedycmompero) -
CamocTrosiTesqibHasi padoTa odyuyaromerocs (Bcero) 117
B TOM 4MmcJie:
Ilpopabomka xoncnekma nexyui. Paboma ¢ yuebnvim mamepuaniom. 19
Omeemvl Ha KOHMPOJIbHBLE BONPOCHL.
Pewenue 3a0au. 51
Iloocomoska memamuyueckux coobujeHuil 16
Iloocomoexa memamuyueckux peghepamos 7
Buinonnenue unousudyanvHulx 3a0anuil 13
Paboma c oononnumenvnoi iumepamypoui 11

Hpomealcymoqua}l ammecmauus 6 ([)Opme IK3amena




2.2 Temamuueckuii naan u cooepacanue yueonou oucyunaunsvl «Mamemamuxa)

HanmenoBanmue Conep:xanue yueOHOro MaTepuaJia, NPaKTU4ecKue padoTbl, CAMOCTOSITEILHAS O0beM 4yacoB | YpoBeHb
pa3/iesioB U TeEM padoTa 00y4aImuxcs YCBOECHHUS
lloemopenue [ToBTOpEHME MaTepurana
2 2
BBenenue Matematuka B Hayke, TEXHUKE, SKOHOMHKE, HH(GOPMAIMOHHBIX TEXHOJOTUAX U 1
MPAaKTUYECKON aesTenpHOCTH. Llenn u 3amaud u3ydeHus MaTeMaTUKU IIPU OCBOCHHH 1
cuermanbaocter CI1O
Pasnen 1. Anreopa
Tema 1.1. Conep:xaHue y4eOHOro MaTepHuaJia 6
Pa3Burue noHaTHA 0 [{esible 1 pauMOHAIBHBIC YKCIIA
qHucsae JlelicTBUTENbHBIC YKCIIA 4 2
IIpubnusicennvie 8vluucieHus
Komnnexcrnoie uucna
Ilpakmuueckue 3anamusn:
v Apudmerndeckue AeMCTBUS HAJl YUCIIAMU, HAXOXKIECHUE TPUOIKEHHBIX 3HAUCHU I
Y MIOTPEUIHOCTH BBIYMCICHUM, CPABHEHUE YHCIIOBBIX BBIPAXKEHUI. 2
v [Ipubim>xeHHbIE BEIYUCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.
Camocmosmenvras paboma 00y4aouwuxcs.:
IIpopabomxka Koncnekmos 3auamuil.
Paboma c oononnumenvuoi aumepamypou. 3
Buinonnenue oomawnux 3a0anui
Tema 1.2. Kopnu, Coaepxkanue y4eOHOro MaTepuaa 18
creneny u gorapugmsel | KopHu HatypaiabHOW CTENEHHU U3 YMCIa U UX CBOMCTBA 1
CreneHu ¢ paliMoHaJIbHBIMU NOKA3aTENSIMU, UX CBOMCTBA 1
CreneHu ¢ NeWCTBUTENBHBIMU TMOKazaTtensiMu. Cgolicmea cmeneHu ¢ OeticmeumenbHbIM 1 5
noxkasamenem
Jlorapudm. Jlorapupm ymucna. OcHOBHOE NorapudMudeckoe TOXKIAECTBO. JlecaTuyHbie U 5

HaTypaJIbHbIE JIOTapU(PMBbI




[IpaBuna aeiictBuii ¢ orapudmamu. [lepexo kK HOBOMY OCHOBaHUIO 1

[IpeoOpasoBanue anreOpamueckux BblpakeHuil. [IpeoOpa3oBaHne palMOHANBHBIX, 1

UPPallMOHANIBHBIX, CTETIEHHBIX, IOKA3aTEeNbHBIX U JJOTapU(PMUUECKUX BbIPAKEHHM

KonTtpoJsabHas padora Nel 1

Ilpakmuueckue 3anamus:

v Brruncnenue u cpaBHeHHE KOpHEH. BoimonHeHne pacuéToB ¢ pajuKaiaMu.

v Pemenne nppaniuoHaIbHBIX YPAaBHEHUM.

v HaxoxneHnue 3HaueHHi creneHeil ¢ panroHaibHbIMU Toka3aTensamMu. CpaBHEHHE

crenieneid. [IpeoOpazoBaHus BEIpaXEHUI, COIEPIKAIUX CTEIICHH. 10

v Haxoxnenue 3HaueHuit sorapudma rno npou3BoibHOMY ocHOBaHUIO. [lepexon oT

OJTHOT'O OCHOBAHUS K IPYTOMY.

v Brruncnenue u cpaBHenue jgorapudmos. JlorapudpmMupoBanue u MOTEHIUPOBAHNE

BBIPA)KCHUI

CamocmosmenvHas paboma o0dyuarowuxcs:

Buvinonnenue oomawmnux 3a0anuii.

Ilpopabomxka koncnekmos. 6

Iloozomosums ucmopuueckyro cnpasky o pazeumuu NOHAMUS «KOPEHb» C NOMOUBIO

uHmepHema.

Paznen 2. ®Dynkuuu 26

Tema 2.1. @ynkiun. O61acTh ONpeieNeHuss 1 MHOKECTBO 3HauUeHUH; rpaduk GyHKIMU, TOCTPOCHUE
DyHKIHNHU, X CBOHCTBA | rpadUKOB QYHKIMIM, 3aJaHHBIX PAa3IMYHBIMU CIOCO0AMU
U rpadpuku CBoiicTBa yHKIIMU: MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,

MIEPUOTMIHOCTD

[TpomesxyTku Bo3pacTaHus U yObIBaHUS, HAUOOJIbLIIEE U HAUMEHbILIEE 3HAUYSHUSI, TOUKH

IKCTpEMyMa .

I'padmueckas nnTepnperanus. [Ipumeps! GpyHKIIMOHATBHBIX 3aBUCIMOCTEN B pEaIbHBIX

MIPOIIECCAX U SIBIICHUSX

Apudmerndeckue oneparyu Haja QyHKuusamu. CraoxHas QyHKIus (KOMITO3UIIHS).

Ilonamue o nenpepvisHocmu gpynkyui

Ob6parsbie Gyakuun. Odracmes onpeoeneHus U MHOMCeCmaE0 3HA4eHUll 00pamHoul

Gyuxyuu. I'padhux obpamuoil hynxyuu

Kontpoabnas padora Ne2 1
Tema 2.2 Onpenenenus GyHKIMN, X CBONCTBA U TpadUKH. 3

10




Crenennble,
nokKaszareJibHbIe,
Jorapupmuyeckne H
TPUTOHOMETPHYECKHE
¢ynkuun. Oo6paTHbie
TPUTOHOMETPHYECKHE
byHkun

[IpeobpazoBanus rpaduxoB. [lapanienbHbIi TEPEHOC, CHMMETPUSI OTHOCUTEIIBHO OCEi
KOOpAUHAT U CUMMCTPHA OTHOCUTCIIbHO Ha4YaJla KOOpAWHAT, CAMMETPUA OTHOCUTCIIBHO
NpsIMON Y = X, PacTsDKEHUE U C)KaTUE BAOJIb OCEl KOOPAMHAT

Ilpakmuueckue 3anamus:

v [Tpumepsl 3aBUCUMOCTEN MEXKIy IEPEMEHHBIMU B pealbHBIX MpoIleccax 13
cMeXHBIX qucuuiuinH. Onpenenenue Gynknuii. [Toctpoenne u ureHne rpaduKos
GbyHKIHi.

v Hccnenosanue GyHKIUH.

v CBolicTBa TMHEWHOI, KBaIPaTUYHOM, KyCOUHO-JIMHEHHOU U APOOHO-JIMHEHHOM
¢bynkuuii. HempepsiBHBIC U IepHOAMYECKIE (DYHKITHH.

v CgoiicTBa u rpaduku cuHyca, KOCUHYCa, TAHT€HCA U KOTAHT€HCa.

v Ob6parnble QyHKIIH U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE ()YHKITHH.

[Ipeobpa3zoBanus rpaduka pynkuuu. ['apmonnyeckue xonedanus. [Ipukianneie 3anauu.

v [TokazarenbHbIE, TOrapuPMHUECKUE, TPUTOHOMETPUIECKHE YPABHEHUS U
HEPaBEHCTBA.

14

Kontpoabnas padora Ne3

Camocmosmenvuas paboma 06y4aouuxcsi:

Buinonnenue oomawmnux 3adanuii.

Iloobop u npopabomka 0onoIHUMENbHOU TUMEPAMYDUL.
Ilpopabomka Koncnekmos 3aHamuil.

Iloo6op mamepuana onsa becedvl « Pazeumue nonsimus ynkyuuy

10

Pazoen 3. 'eomempus

Tema 3.1.
IIpsimble ¥ II0CKOCTH
B IIPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

18

B3anmHoe pacnosnokeHue AByX NpsIMbIX B TPOCTPAHCTBE

[TapannenbHOCTh NPSIMOM U TIIIOCKOCTH

[TapanienbHOCTh MIIOCKOCTEN

[lepneHMKyISpHOCTD NPSMON U IIIIOCKOCTH

HCpHeH,Z[I/IKy'J'I}Ip M1 HaKJIOHHas

YTl MeXAYy NPSIMON M TUIOCKOCTHIO. JIByrpaHHbIN yroJ

11




Vel MexAy MI0CKOCTAMHU. [lepneHauKyIIpHOCTh ABYX INIOCKOCTEM

I'eomeTpuueckue npeodpazoBaHus IPOCTPAHCTBA: TAPAJUICIBHBIA IEPEHOC, CAHMMETPHS
OTHOCHUTEJILHO MJIOCKOCTU

[TapannensHoe poekTHpoBaHue. /L10wadb opmozoHanvHou npoexyuu. 1300paxeHue
MIPOCTPAHCTBEHHBIX (QUTYD

KonTtpoJsbHnas padora Ne 4

Ilpakmuueckue 3anamus:

IIpu3Haky B3aMMHOTO PACIIOIOKEHHUS IPSAMBIX.

VYron Mexay npsaMbIMU. B3anMHO€E pacnosio;keHue NpsMbIX U INIOCKOCTEH.
[lepneHuKyIJIsIp ¥ HAKJIIOHHAA K IUNIOCKOCTH.

Yrois Mexay NpsAMOH U IUIOCKOCTBIO.

TeopeMbl 0 B3aMMHOM PacCIOIOKEHUH MPSIMOU U IIIOCKOCTH.

Teopema o Tpex nepneHAuKyIspax.

IIpu3Haky ¥ CBOMCTBA NApAJIEIbHBIX U IEPIEHANKYJIAPHBIX INIOCKOCTEH.
PaccTosiHME OT TOUKM 10 IJIOCKOCTH, OT MPSAMOH 10 INIOCKOCTH, PACCTOSIHUE MEXKIY
IIJIOCKOCTSIMHU.

v PaccTosHre MeXny CKpEIMBaIOIMMUCS IPAMBIMHU, MEXKAY IIPOU3BOIbHBIMU
¢burypamu B mpoCTpaHCTBE.

v [TapasuienpHOE TPOEKTUPOBAHKE U €TI0 CBOWCTBA.

v Teopema 0 TuIOMEAAM OPTOTOHAIBHON MPOEKIIMM MHOIOYTI'OJIbHHKA.

v B3anMHoe pacnosoxeHne NpoCTPaHCTBEHHBIX (QUTYP.

AN N N N NN

10

Camocmosmenvuas paboma 06y4aouuxcsi:

Buvinonnenue oomawmnux 3adanuii.

IIpopabomka KoOHCneKmMOo8 3aHamull.

Koncynomayusa no mpyonsim éonpocam yuebHo2o mamepuana.
Iloo6op u npopabomka 0onoIHUMENbHOU TUMEPAMYDUL.

Tema 3.2.
KoopauHarts! u
BEKTOPBI

Conep:xanue yueOHOro MaTepuaJia

13

HpHMOYF OJIbHas (,Z[CKapTOBa) CUCTCMaA KOOpAWHAT B IPOCTPAHCTB

dopmysia pacCTOSTHUS MEXIY JBYMSI TOUKAMHU

Bextopsl. Monyns Bekropa. PaBeHCTBO BEKTOpOB. Cll0)KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpA Ha YHCJIO

KOOpI[I/IHaTLI BCKTOpA. CKaJ’IHpHOG IMPONU3BCACHUC BCKTOPOB

12




YpaBHeHuUst cQepbl, INIOCKOCTU U TIPSIMOI

Paznoxenue BCKTOpPA 11O HAITPABJICHHUAM

Yron mexay aByms BekTopamu. [Ipoekius BekTopa Ha OCh

Hcnonbs3oBanue KOOpAUHAT U BEKTOPOB MPHU PEIICHUH MAaTEMaTUUYECKUX U MPUKIIATHBIX
3aa4

KonTtpoJsbnas padora Ned 1

Ilpakmuueckue 3anamus:

v JlexapToBa cuctema KOOpauHaT B MpocTpaHCcTBe. PaccTosiHie MeX Ay TOUKaMHU.

v JleiicTBUs ¢ BEKTOpaMH, 3alaHHbIMU KoopauHaTaMu. CKaJsipHOE [TPOU3BEIECHUE

BEKTOPOB. 6

v BekTopHoe ypaBHEeHUE PSAMON U IIOCKOCTH.

v YpaBHEHHUE OKPYKHOCTH, CPepBl, IITOCKOCTH.

v Vcnonp30BaHre BEKTOPOB IIPU JJOKA3aTEIbCTBE TEOPEM CTEPEOMETPHH.

Camocmosmenvhas paboma 00y4aowuxcs.:

110060p u uzyuenue OonoIHUMENLHOU TUMEPAMYPbL.

Buvinonnenue oomawmnux 3a0anuii. 9

Iloozomoska coobwenus «/lekapmossbi KOOPOUHAMbL 8 NPOCMPAHCTNGE»

Pa3nen 4. OCHOBBI TPUTOHOMETPHH 29

Tema 4.1. Panuannas mepa yria. Bpamarensnoe asuxenne. CHHYC, KOCHHYC, TAHT€HC U KOTaHTE€HC 1
OCHOBHBbIC NIOHATHSA qucna
Tema 4.2. @opMyutsl cinoxkeHus. PopMyIibl IPUBEICHUS
OcHoBHBIE 1
TPUTOHOMETPHICCKUE | 0\ 1y e yaBoeHHs DOPMYIIBI MONOBMHHOTO YIJIA.
TOKAECTBA 1
Tema 4.3. [IpeoOpa3oBanre CyMMbl TPUTOHOMETPUUYECKUX (PYHKLINH B TPOU3BEIEHUE U 1
IIpeoGpa3oBanue MIPOU3BEJICHUS B CYMMY
NPOCTEHIINX BripaykeHue TpuroHoMeTpuieckux (QyHKIUN yepe3 TAaHT€HC MOJI0BUHHOIO apryMEeHTa 1
TPUTOHOMETPHIECKUX | KoyrposnbHast paGoTa Ne6 1
BbIPaKeHH i
Tema 4.4 OO6patHble TpUroHOMeTpUdYeckre GyHKINN. APKCUHYC, apKKOCHHYC, apDKTaHI'€HC 1

13




Tpuronomerpuyeckue
YPaBHEHUS U
HepaBeHCTBAa

[Ipocreiine TPUrOHOMETPUUECKHE YPAaBHEHUS

[Ipocreiimme TPUroHOMETPUYECKUE HEPABEHCTBA

KonTtpouabsnas pabora Ne7

Hpaxmuuecxue 3aHaAmuUA:

OCHOBHBIE TPUTOHOMETPUUYECKHE TOKIAECTBA.

DOopMyJIbI CIOKEHUS.

@opMyIibl yABOCHHUS.

[TpeoOpazoBaHre CyMMBI TPUTOHOMETPUYIECKUX (DYHKITUH B IPOU3BEICHUE,
peoOpa3oBaHKe MIPOU3BEACHUS TPUTOHOMETPUUECKUX (PYHKIIUHI B CyMMY.

AN NN

=

[Tpocreiiiye TPUroHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA.
PemieHne TpUroHOMETPUYECKUX YPABHEHUI U CHCTEM

AN NI NN

Pannannsiii MeTOA U3MEPEHUS YITIOB BPAILLICHUS U CBSA3b C IPaJyCHON MEPOM.

OO6patHble TPUTOHOMETpUYECKHE (DYHKIIMU: aPKCHHYC, APKKOCHHYC, aPKTAaHTEHC

18

Camocmosmenvhas paboma 00y4aowuxcs.:

Buinonnenue domawnux 3a0anuil.

1loo6op u npopabomka 0OnOIHUMENbHOU TUMEPAMYPbL.

Paboma ¢ mabnuyamu.

IToocomosumsb coobwenus « Passumue mpuconomempuuy, « Tpueonomempuuecxkue

Gynryuuy

12

Pazoen 5. I'eomempus

ConepxaHue y4eGHOro MaTepuaJjia

14

Tema S.1.
MHoOrorpaHHuKu

Bepmmns! pebpa, rpaHu MHOTOTpaHHUKA. Pazgepmka.
Mmnoeoepannvie yenvl. Buinyknvie mnoeoepannuxu. Teopema Diinepa

ITpusma. [lpsamast u nakronnasa npusma. [IpaBunbHas npusma.

[Tapamnenenunen. Ky6

[Inpamunpa. IlpaBunbHas nupamuaa. Y ceuenHas nupamuja. Tetpasap

CI/IMMCTpI/II/I B KY6C, B IIapaJuICaCenuneac, B Ipu3Me U NipaMuac. CeueHns Ky6a, IMPU3MBI U

IMUpaMHnJibl

IIpencraBieHne O MpaBUJIBHBIX MHOTOIpaHHMKAxX (TeTpadp, KyO, OKTa’Ap, AOAEKa’ap M

14




HUKOCAdIP)

KontpoabHasi padora Ne 8

Ilpakmuueckue 3anamus:

IIpusma. Pewenue 3anau.

[Tapannenenunen. Pemenue 3amay.

IInpamupa. Pemenue 3anay.

Pemenue 3amau mo reme «Y ced€HHas mupaMuIar»
Pemenune 3amgau no reme «IIpaBusibHbIE MHOTOTPAHHUKK))

AN NN NN

Camocmosmenvuas paboma 00y4aouuxcsi:
Buvinonanenue oomawmnux 3aoanuil.
IIpopabomka KOHCnEKmMOo8 3aHsAmuil.
Koncyremayus no mpyouwsim onpocam yuebHo2o mamepuana.
Iloobop u npopabomxa 0onoaIHUMENbHOU TUMEPAMYpPbL.
Iloozomoska cooowenuii:
a) Ilpasunvhvie MHO2OCPAHHUKU
0) Ilnamonoswvl mena.

12

Coaep:xanue y4eOHOro MaTepHuaJia

10

Tema 5.2.
TeJsia 1 MOBEPXHOCTH
BpalleHus

Humaap. OcHoBaHuUE, BRICOTA, OOKOBasi MOBEPXHOCTh, 00pa3yromias, pa3BepTKa

Konyc. OcHoBaHue, BbICOTa, OOKOBast IOBEPXHOCTh, 00pa3yroImasi, pa3BepTKa

Y cey€HHBIl KOHYC

OceBoe ceucHue U CCUCHU, MapaJlJICJIbHBIC OCHOBAHHIO

lap u cepa. Mx ceuenus. KacaTenpHas na0ckocTh K cdepe

KonTtpoabnas padora Ne 9

Ilpakmuueckue 3anamus:

v Pemenue 3anau no teme «{umunaap»

v Pemenue 3anay no teme «Konyc»

v Pemenue 3anau no teme «Illap u chepa»

v [TocTpoeHue ceueHnii WIMH]Ipa, KOHYca, I1apa

Camocmosmenvhas paboma 06y4aOuuxcsi:
Buinonnenue oomawinux 3a0aHutl.

1lo06op u npopabomxa 0ONOIHUMENbHOU TUMEPAMYPUL.
IIpopabomxka KoHcnekmos 3aHAmuil.

15




\ Iloocomosums coobwenue « Tena spawjenusny

Pa3znen 6. Hayajia MaTeMaTH4e€CKOI0 aHAJIM3Aa

37

Tema 6.1.
ITociienoBaTeLHOCTH

CriocoOblI 3aJ1aHUs ¥ CBOKMCTBA YHCIIOBBIX IMOCIIEIOBATCILHOCTEH. [lonsamue o npedene
nociedosamenvrocmu. Cyuwecmsaosanue npeoeid MOHOMOHHOU 02PAHUYEHHOU
nociedosamenbHoCmu

CyMMupOBaHH€ MOCIEeI0BaTEIbHOCTEH. beCKOHeUHO yOBIBaIOIIask TeOMETPHYUECKAs
Iporpeccus 1 ee cymma.

Tema 6.2.
IIpousBoanas
byHkuun

[TonsiTHe 0 MPON3BOAHON (HYHKIIMH, €€ TEOMETPUUECKUN B PU3NUECKHUI CMBICIT

HpOI/I3BOI[HBI€ CYMMBI, pa3HOCTHU, NIPOU3BCACHH A, YACTHBIC

[Ipon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIUN

YpaBHeHHe KacaTeabHOU K rpaduky GyHKIIUN

[TpuMmeHeHne MPONU3BOTHON K HCCIISTOBAHUIO (DYHKIIMH U IIOCTPOSHUIO TPadUKOB

IIpouseoonvie obpamuou hyHKyuu u Komnouyuu QyHKyuu

HpI/IMepH HCIIOJIB30BaHUA HpOPI?»BO,Z[HOI‘/'I AT HAXOXKACHU A HAUTTYyUIICTr O PECUICHUA B
IMPUKJIAAHBIX 3aaa4ax

Bropas npousBojHas, ee reoMeTprUUecKuil 1 pru3ndeckuii cMbIci. HaxoxaeHne CKOpoCcTH
JUISL TIpoIiecca, 3a1aHHOTO (OPMYJIION U rpaduKOM

KonTtpouabHnas pa6ora NelO

Tema 6.3.
HHurerpaJ u ero
NpUMEHeHHne

IlepBooOpazHas 1 UHTETpa

[IpumeHneHue onpeeieHHOro HHTerpaja sl HaXOKICHHS TUIOIIA i KPUBOJIUHEIHHON
tpanenuu. @opmyna Herorona—Jleitoruna

ITpumMepsl IpUMEHEHUs MHTErpasia B pU3UKE U TEOMETPHH

KonTpoabnas padora Nell

Ilpakmuueckue 3anamus:

v YuciioBas 1Mociae10BaTeIbHOCTh, CIIOCOOBI €€ 3a1aHusl, BEIYUCIICHUS YJICHOB
nocnenoBarensbHOCTH. [Ipenen nocnenoarenbHOCTU. beckoHeuHo yObIBaroIast
T€OMETPUYECKAsI POTPECCHUS.

v [TpounsBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

v [TpaBuna u popmynsl 1uddHepeHInpoBaHUs.

v Tabnuia npon3BOIHBIX ANEMEHTAPHBIX (PYHKIIHA.

24

16




[Tpon3BoHAs CIOKHON (HYHKIIUH.

YpaBHEeHHE KacaTeabHOU B 00IIEM BHIC.

[Tpusnak Bo3pactanus (yObiBaHUs ) QYHKITHI

Haxoxaenrne HanOoIbIIero, HAMMEHBIIETO 3HAYCHUS M SKCTPEMAIIbHBIX 3HAYCHHIA
YHKIUH.

Hccnenoanve GyHKIIMH C TTOMOIIBIO TIPOU3BOIHOM.

Nurerparn.

[lepBooOpa3nas.

Teopema HproTrona—JleitoHu1Ia.

[TprMeHeHne nHTerpaia BEIYUCICHUIO (PU3NYSCKUX BEITUYHH U TUIOMIAJCH.

AV N N N N N N NN

Camocmosmenvrnas paboma 06y4aowuxcs:
Bouinonnenue oomauinux 3a0anuii.

Paboma ¢ 0ononnumenvrot aumepamypoii.
IIpopabomka mpyouvix mem npocpammol.
Ilpopabomka Koncnekmos 3ansamuii.

17

Pazoen 7. KomOMHaTOPHKA, CTATHCTHKA M TEOPHUs BEPOSITHOCTEM

14

Tema 7.1.
DJIEeMEeHTBI
KOMOMHATOPUKH

OcHOBHbIE OHATHSA KOMOMHATOPUKH. 3a7auu Ha MOACUYET Yncia pa3MelieHH,
[IePEeCTaHOBOK, COYETaHUI

Pemienue 3a1a4 Ha nepeOop BapuaHTOB

®opmyna 6unoma Herotona. CBoiicTBa OMHOMHHANBHBIX KO3 (UIIHEHTOB. TpeyronbHUK
TTackang

CamocmosmenvHas paboma 00yuaowuxcs:

Iloo6op u npopabomka 0OnOIHUMENbHOU TUMEPAMYPbL.
Buinoanenue domawnux 3a0anuii.

Iloocomoska coobwenus « M3 ucmopuu KomoOuHamopuxuy

Tema 7.2.
DJIeMeHTBI TeOpHH
BepOSITHOCTEM

CoOmITHE, BEpOSTHOCTH COOBITHS, CIIOKEHUE U YMHOXKEHNE BepOsITHOCTEH. [lonsamue o
Hezasucumocmu coobimuil. J{uckpemnas ciy4yaiunas eiuiuna, 3aKoH eé pacnpeoeieHusl.
Yucnosvie xapakmepucmuku OUCKpemHOoU cayuaiHou seauyunsl. Ilousamue o 3akone
oonvuux yucen
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Tema 7.3.
9J1eMEeHTHI
MaTeMaTH4YeCcKOMH
CTATHCTHKH

[IpencraBneHue TaHHBIX (TAOIUIIBI, TUATPAMMBI, TPA)UKN), ceHepanbHAsi COBOKYNHOCHIDb,
8b100OpKa, cpedHee apugmemuueckoe, meouana. Illonamue o 3a0a4ax mamemamuieckou
CMAamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6eposIMHOCIHBIX MEMO008

Ilpakmuueckue 3anamus

v Hcropus pa3BUTHA KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M CTATUCTUKHU U UX
POJIb B pa3IMYHbIX cepax YeT0BEUECKON JKU3HEACATEIbHOCTH.

v [TpaBuna komOuHaTOPHKH. Perienne KOMOMHATOPHBIX 3a1a4.

v Pa3memenus, coueTanus U NepecTaHOBKHU.

v bunom Herotona u tpeyronpHuk Ilackans.

v Kraccuueckoe onpeneneHue BEposTHOCTH, CBOWCTBA BEPOSATHOCTEN, TEOpEMA O
CyMME€ BEPOSITHOCTEN

v Brruncnenue BepositHocTel. [Ipencrasnenue unciaoBsix JaHHBIX. [Ipukinanasie

3aJa4u
v

Camocmosmenvhas paboma 00y4aowuxcs:

Buinonnenue domawnux 3a0anuil.

Ilpopabomka Koncnekmos 3ausmuil.

Iloozomosums coobuenue «llpoucxoscoenue meopuu epoamuocmetiy, « Cryuatinvie
BENUYUHDLY.

Pazoen 8.I'eomempusn

Tema 8.1.
HN3mepenus B
reoMeTpuH

Conep:xanue y4eOHOro MaTepuaJia

13

O6nem u ero namepenue. urerpanbHas popmynna oobema

dopmynbl 00beMa Ky0a, TPSMOYTOJIBHOTO MapasuIeNIeUIe1a, TPU3MbI, TUPAMHUIbI

cDOpMy.]'H:I o0BeMa HNUJIMHAPA 1 KOHYCa

q)OpMYJ'II)I rmjiom@aan MOBEPXHOCTHU NUIIMHAPA U KOHYCa

®opmyiiel 00beMa 11apa M IIomaan chepbl

[TogoOue Ten. OTHOIIEHUE TUIOMAEH TOBEPXHOCTEH M 00HEMOB MTOOOHBIX TEJ

KonTtpoJsbHasi padéora Ne 12

Hpaxkmuueckue 3anamus:
4 Haxoxnenne 00beMoB Ky0a, mapasiesenumneaa, MpU3Mbl
v Haxoxnenne o0béMa HPaMKIbI
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v Haxoxnenue o0beMOB IMIMH/IPA, KOHYCA U IIapa
v Haxoxaenue mioiaay noBepXHOCTH HHWJIMHAPA, KOHYCA U 1Iapa

Camocmosmenvuas paboma 06y4aOuuxcsi:
Buinoanenue domawnux 3a0anuil.
Iloobop u npopabomxa 0ONOIHUMENbHOU TUMEPAMY DL,

. 8
IIpopabomka KOHCnEKmMO8 3aHAMUU.
Iloozomosumu becedy « Mnmezpanvhule eenutunbly
Pa3zoen 9. YpaBHeHUs] H HEPaBEHCTBA 16
Tema 9.1. PaBHOCHIIBHOCTD ypaBHEHUM, HEPABEHCTB, CUCTEM
yPaBHeH"j’ H CHCTEMBI | OcHoBHEIE MPHEMBI MX pelIeHus (Pa3/I0KeHHe Ha MHOKUTEIH, BBEICHHE HOBBIX
YPaBHCHUH HEU3BECTHBIX, NI0JICTAHOBKA, rpapUuecKuii METO.) 4
PanmonaineHble, MppalMOHAIBHBIE YPABHEHUS U CUCTEMBI
Tema 9.2. PanmonainbeHble, nppalMoHanbHble HEPaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHUS
HepaBencrBa
Tema 3.3. Meron nHTEpBaANIOB
Hcnosb3oBanue N300pakeHre Ha KOOPIUHATHOW TNIOCKOCTH MHOKECTBA PEIICHUH ypaBHECHHIA U
CBOIICTB U rpadpukoB HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM
(bynxuuii npu [IpuMeHeHne MaTeMaTHYEeCKUX METOJIOB JJIs PELICHUS CONEPKATENbHBIX 33134 U3 2
pPeLICHNH YPABHEHUH H | pa3IMYHbIX 001acTeil HAyKHU U MPAKTUKU.
HEPaBEHCTB. WNHTtepnperanus pe3ypTara, y4eT pealbHbIX OTpaHUYCHUI
KonTpoabnasi padora Ne 13 1
Ilpakmuueckue 3anamus:
Kopuu ypaBHeHUI. PaBHOCHIIBHOCTD YpaBHEHUM.
[TpeobpazoBanue ypaBHeHU. OCHOBHBIE TPUEMBI PELLICHUS] YPaBHEHHH.
Pemenne panmoHanbHbIX YpaBHEHUM U CUCTEM YPaBHEHHUH. 9

Pemenne nppanvoHaabHbIX YPABHEHUN U CUCTEM YPAaBHEHMIA.
Perenne panuoHanbHbIX, UPPAMOHAIBHBIX HEPABEHCTB, CUCTEM.
Pemenne HepaBeHCTB METOJJOM UHTEPBAJIOB

ANANE NN NN
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v

Hcnonb3oBanne cBOWCTB 1 rpadMKoB (DYHKITUN JUTsl pelIeHUsT YpaBHEHUHN U

HEPaBEHCTB.

CamocmosmenvHasn paboma 06yyarowuxcs:
Buvinonanenue oomawmnux 3aoanuil.

Paboma ¢ oononnumenvuoil aumepamypou.
IIpopabomka mpyOHbIX mem NPOSPaAMMbI.
Ilpopabomka koHcnekmos 3ansamuil.

Pa3zoen 9. lloBTOopenue

Copep:kaHue y4eOHOro MaTepuaa

13

Hpakmultecmte 3anamus.

ANENENENENE NN

JleiicTBYs ¢ NEMCTBUTEIBHBIMU YUCIIAMHU.

JIeficTBHs ¢ KOMINUIEKCHBIMM YHCIIAMU.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIUX KOPEHb N-0i1 cTeneHu.
[TpeoOpa3zoBanue BbIpaXKEHHUM € pallMOHAIbHBIMU [10KA3aTENAMU.
Pemenue nokasarenabHbIX YPaBHEHUM U HEPABEHCTB.

Pemenune norapupMuveckux ypaBHEHH U HEPABEHCTB.
Pemenue 3ana4 no remam

«MHOrorpaHHUKN»

«Tena BpanieHusA»

«IIpon3BosHas U €€ IPUMEHEHUE)

«IlepBooOpa3Has 1 UHTErpa)

12

KonTtpoJsbHas padora Ne 14 (uTorosas)

Camocmosmenvras paboma 00y4aowuxcs.:
Buinoanenue oomawnux 3a0anuil.

Ilooecomoska x npomeofcymouﬂoﬁ ammecmayuu no mamemaniuke.

B TOM YHCJI€ KOHTPOJIbHBIE paboThl 14 yacos




3. YCJIOBUS PEAJIM3AIIAYU YUYEBHOM JJUCIIUTLIAHBI

3.1 MaTepua/JIbHO-TEXHHYECKOMY 00ecredeHH 0

Peanmuzanuss  yyeOHOM  NUCHUIUIMHBI — TpeOyeT Hamuuusi ydeOHOro KabuHeTa
«MaremaTtuka»

O6opynoBanue yaeOHOTo KabUHeTA!

. [TocamouHbIe MECTa IO KOJIMYECTBY O0YYaOIITHXCS;

. Pabouee mecto mpenogaBaTens;

. KoMmruiekT y4eOHO-HarISIHBIX TOCOOUH TI0 MaTeMaTHKE,

u I/IHTepaKTI/IBHaSI AO0CKa C JIMOCH3WOHHBIM IIPOI'paMMHBIM olecrieueHueM H#

MYJIbTEMEIHA MPOEKTOP (METOAUYCCKUN KAaOWHET)

3.2. UudopmanuonHoe odecrniedeHue 00ydeHust

OcCHOBHbBIE HICTOYHUKH:

M.U. bamMakoB «Marematukay». — M.: Akagemus, 2017

M.U. baimMmakoB «Martemartuka. 3agadyduky. — M.: Akagemus, 2017

A. H. Konmoropos «Anredpa u Hadana aHanusa, 10-11 kmace». — M.: [Ipocenenue,
2016

A.B. IToropenos «I'eomerpust, 7-11 xkmace». — M.: [IpocBemenue, 2016

JlonoJiHUTEe/IbHbIE HCTOYHUKM:

1. A.T. Mopakosuy, E. E. TynpunHckas «Anrebpa u Hauana aHaIu3a.
Konrpomnbusie pabote». - M.: Muemo3uHa, 2016

2. JL.W. 3BaBuy, JL.A. lnsanounuk, b.B. Kozynmun «KoHTposibHBIE U TPOBEPOUYHBIE
pabote». — M.: Ipoda, 2012

3.  T.B. Konecuuxona, O. H. KonecuukoB «Anredpa u Hauasna ananu3a. COOpHUK
3aJJaHui JIJI9 HOATOTOBKM K HTOTOBOM artecTtanmuuy. — M.: Dk3amen, 2015

4.  W. M. [lerpymenxo, B.U. IIpoxopenko, B. ®. CadonoB «COo0pHHK 33724 110
anredpe, reoMeTpuu 1 HayasiaM aHanuzay. — Cankt-IlerepOypr, Mocksa, KpacHonap: Jlans,
2013

WNudopmannoHHble cpeacTBa 00yueHHs:
https://my.1september.ru/



4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWSA YUYEBHOM
JUCHUIIIMNHBI
KoHTpo.1b M OlleHKA pe3yabTaTOB OCBOCHHUS y4EOHOM JUCIUIUIMHBI OCYIECTBIISCTCS
IpernoiaBaTeieM B IpoLiecce MPOBEIEHHSI CaMOCTOATENIbHBIX paboT, KOHTPOJIbHBIX PadoOT,
YCTHBIX OTBETOB 00YYArOIIUXCS, @ TAKXKE BBITIOTHEHUS 00YJIAIOIUMHUCS JOMAIIHUX 33 JaHHH.

Pe3yabTarnl 00yyeHus (0CBOCHHbIE YMEHUS,
YCBOCHHbIE 3HAHUS)

®opMbI M METOABI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00yUYeHusl

Vmenua:

v HaxOJUTh 3HAYCHUSI TPUTOHOMETPUYECKUX
BBIPAKCHHI Ha OCHOBE OINPEACIICHUS, UCIIONb3Ys IIPU
HE00X0JMMOCTH UHCTPYMEHTAJIbHbIE CPEJCTBA,
BBINOJIHATH IPE0O0pa30BaHMsI BEIPAXKEHUH, TPUMEHS
(bopMyIIbI TPUTOHOMETPHH;

@poHTANBHBIN U UHIUBULYATbHBIN
omnpoc. CamocTosaTenbHas padboTa.
Pemenune ynpaxuenuii. Ouenka p/o —
(bpOHTAIBHBINA U UHIUBUTYJIbHBIN
onpoc Bo Bpems ypoka. OreHka
PE3yJIbTaTOB CAMOCTOSITENLHOM
paboTHI.

v BBIUMCIIATh  3HAYECHUE GyHKIMH  TIO
3aIaHHOMY 3HAYCHHWIO apryMEHTa NpPH Pa3IMIHBIX
crocob6ax 3agaHus PyHKIIHH;

Pemenue ynpaxunenuii. [IuceMennas
camocrosTenbHas pabora. Oenka p/o
aHaAJIN3 U OLICHKA PE3y/IbTaTOB
BBITNIOJIHEHUS] CAMOCTOSATEIbHON
paboTHI.

v OTPENIETISATh OCHOBHBIE CBOMCTBA YHCIIOBBIX
GbyHKIM, WIUTIOCTPUPOBATH X Ha rpaduKax;

[Toctpoenwue rpapukos. UreHue
rpacdukoB. Ouenka p/o. AHanus3 u
OLIEHKA 3HAHWI NIPU BBIITOTHEHUN
YIPaXHEHUM.

v CTpoUTh TpaduKu W3YyYCHHBIX (QYHKIUH,
WIUTIOCTPUPOBATh o rpaduky CBOMCTBa
AIIEMEHTAPHBIX ()YHKIIHIA;

[Toctpoenwue rpapukos. UreHue
rpacdukoB. OueHka p/o. AHanu3 u
OlLlIEHKa YMEHHI paboTaTh C
rpadukamu.

v UCIOJIb30BaTh  NOHATHE  (PyHKUIUHU
ONMCaHUs U aHaJN3a 3aBUCUMOCTEH BEIIMUMH;
UCNO0JIb30BATHh NMPUOOpPEeTeHHbIe 3HAHUSA W YMEHUS
B NPAKTHYECKON NesTeJJbHOCTH H IOBCEIHEBHOM
JKM3HMU .

JJIA

CamocrosrenbHas padora. [loctpoenue
U YTeHHE TPapUKOB JBIXKEHUS,
n3MeHeHus temrepatyp. OueHka p/o.
OreHka HaBBIKOB PaOOTHI €
rpaduKamH.

4 Uit omucaHus ¢ momombio  GyHKiud | MaauBuayansHeii onpoc. OmeHka p/o
pa3MYHBIX ~ 3aBUCUMOCTEH, TIPEACTABICHUS WX | — OIICHUTh HABBIKU YTCHUS IPAPUKOB.
rpadu4ecKy, HHTEPIpEeTaluy rpaduKoB.

v pemarb npocreiimme | CamoctosiTenbHas padoTa.
TPUTOHOMETPUYeCKHe ypaBHeHusi, | KoutponbsHas padora. Onenka p/o.

TPUTOHOMETPUYCCKUEC YPaBHCHMSA, CBOAAIIMECH K
JUHEIHHBbIM U KBaJIPaTHBIM, a TAK/KE€ aHAJIOI'HYHbIC
HEPABCHCTBA U CUCTEMBI;

AHanu3 1 OlleHKa Pe3yIbTaToB
MUCHbMEHHBIX PaboT.

v OMHCHIBATh B3aMMHOE PACIIOIOKEHUE TPSIMBIX
B TIPOCTPAHCTBE, APeYMEHMUPOBAMb C80U CYHCOCHUS.
00 3MoM pacnonodceHu,

@pOoHTAIBHBIN OIIPOC.
WuauBuayansHelil onpoc. OneHka p/o
— aHaJIu3 U OLICHKA YCTHBIX OTBCTOB
00yJaromuxcs.

v AHAIM3UPOBaTh B  MPOCTEUIIMX  CIydasx
B3aMMHOE PACIOJI0XKEHNE OOBEKTOB B IPOCTPAHCTBE;

®poHTaneHEI onpoc. OneHka p/o.
O1neHuTh OTBETHI 00YJAIOIIHUXCS.

v OTIHCHIBATH B3aUMHOE pacroyioxeHue
IJIOCKOCTEH B MPOCTPAHCTBE, AP2YMEHMUPOBAMb CE0U

OpOHTAIBHBIN OIIPOC.
CamocrositenpHas padbora. Onenka p/o
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cyacoenusi 006 IMoM pacnoloHCeHUU,

v AQHAIM3UPOBaTL B  IPOCTEUIIMX  CIydasx
B3aMMHOE PaCHOJI0XKEHNE OOBEKTOB B IPOCTPAHCTBE;

@pOHTAIBHBIN OIIPOC.
NunuBuayansHeIi onpoc. OLeHUTH p/o
— OLIGHUTH OTBETHI 00YJAFOIIUXCSI.

v HAaXOOUTh  MPOM3BOAHBIE  AJIEMEHTapHbIX | Pemienue ynpaxHeHUH.

byHKUINi; CamocrositenbHas padboTa.
Kontponbnas padota. Ouenka p/o.
AHanm3 1 OlleHKa MHUChbMEHHBIX PaboT.

v UCIOJIb30BaTh MPOU3BOAHYIO Juisi u3ydeHus | OpoHTanbHbIN ompoc.

CBOWCTB (P)YHKLUH U MOCTPOSHHS IPaUKOB;

CamocrositenpHas padbota. OueHka p/o.
AHanu3 1 OlleHKa OTBETOB M paboT
00yJaroIuXcsl.

v MPUMEHATHh TPOU3BOJHYIO Ui IPOBEACHUS
OpUOMMKEHHBIX — BBIYMCIIEHUH, pemarh  3ajadu
MPUKJIIATHOTO Xapakrepa Ha Hax0XJIEHHUE

HAnOOJILIICTO 1 HAUMEHBIIIETO 3HA4YCHUA,

HCII0JIb30BATh IIpHOﬁpeTeHHbIe SHAHUA U YMCHHUSA
B l'[paKTI/I‘leCKOi/i JesTeJIbHOCTH M IOBCETHEBHOI
JKM3HM [JI1: PEIICHHA IIPUKIAAHBIX 3aaa4, B TOM
YHUCJIC COHMAJIbHO-O3KOHOMHWYCCKUX U (1)I/I3I/I‘-ICCKI/IX, Ha

Pentenune npukiaHpIX 3a1a4.
CamocrositenbHas padora.
Kontponbnas padota. Onenka p/o —
OIICHKA YCTHBIX OTBETOB, aHAIH3 H
OLIEHKAa ITMCbMEHHBIX PadoT
oOydJaromxcsi.

HauOOJIBIIINE n HauMCHBIIINC 3HA4YCHUA, Ha
HAaXO0XKXIACHUC CKOPOCTHU U YCKOPCHMU,
v paciio3HaBaTb Ha YCPTCIKAX W MOIACIIIX I/IH,Z[I/IBI/II[yaJ'IBHHﬁ n

POCTPaHCTBEHHBIE (POPMBI; COOTHOCHTH TPEXMEPHBIE
O00BEKTHI C UX OMUCAHUAMHU, U300PAKEHUAMHY;
H300pakaTh OCHOBHbIE MHOTOTPAHHUKH

(bpoHTATBHBIN ONPOC, TOCTPOCHHE
M300pakKEeHNI I MHOTOTPaHHHUKOB.
Omnenka p/o. OueHka yCTHBIX OTBETOB,
aHaJIM3 U OIICHKA TIOCTPOCHHUS
M300paKeHHI.

v BBITIOJIHSTh YEPTEKH 10 YCIOBUAM 337134, IToctpoenue ueprexeit. Onenka
p/o. O1leHUTH PaBUIBHOCTH U
Ka4yeCTBO YepTeKel.
v pemiaTh IUTAaHUMETpUUYECKHEe W mpocreiimme | MHauBuayanbHas padora.
cTepeoMeTpuyeckue  3afgaud  Ha  HaxoxzaeHue | CamoctosarenbHas padora. OueHka p/o.
reOMETPUYECKUX BETUYMH (JUIMH, YIJIOB, IUIOMIAAEH, | AHAJIM3 U OLIEHKA YCTHBIX OTBETOB U
00BEMOB); pe3yJIbTaTOB pEUIeHUs 3a/1a4.
v UCIOJIb30BATh npu pemenny | UHaMBHTyanbHbIN onpoc.

CTEpEOMETPUYECKHUX 3a/1a4 TUIaHUMETpUUECKre (HaKThl
U METOJBI;

®poHTaneHbI onpoc. OneHka p/o.
OrneHKa 0TBETOB 00YUAIOIIUXCSL.

v IIPOBOJIUTH JTOKA3aTENIbHbIE DPACCYXKICHUSA B
XOJI€ pelICHUs 3a/1ay;

Pemenue 3amau. Onenka p/o —
aHaJIU3 U OIIEHKA PaCCyXICHUM
00ydJaronmxcs.

v M300pakaTh KPYTJIbIE TENA; BHIOTHATh
YEPTEKHU 10 YCIOBUAM 3a7a4;

Brimonnenue pucynkos. [Iposepka p/o.
[IpoBepuTh NPaBUIBHOCTH BBITOJIHEHUS
PUCYHKOB.

v HCITOJIB30BaTh npu pereHnn
CTEpEOMETPUYECKUX 3aa4 UITAHUMETPUIECKUE (HaKThI
¥ METOJIBI;

®poHTaneHEI onpoc. OneHka p/o.
O1neHUTh OTBETHI 00YJAIOIINXCS

v MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKJCHUS B
XOJI€ pelIeHus 3a1aY;

HCNO0Jb30BATh NPUOOpPETeHHbIC 3HAHUSA W YMEHUS
B NPAKTH4YEeCKOH JeSITeJIbHOCTH U NOBCEIHEBHOI

WNunuBunyansHelii onpoc. IIposepka
p/o. O1IeHUTH OTBETHI OOYJAFOIITUXCS
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KU3HU.

v IS HCCIIEeI0BaHUS (MonenupoBaHus)
HECJIOKHBIX TPAKTHYECKUX CHUTyalluid Ha OCHOBE
U3y4EHHBIX (DOPMYI U CBOMCTB (UTYp;

CamocrosrenbHas padora. Onenka p/o
— OLICHUTH PE3yJIbTAThl BHIIIOIHCHUS
CaMOCTOSITENTbHOU PaOOTHI.

v BBIYHCIIATH 00BEMBI U TIOMIAIA TOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEJ IIPU PELICHUU MTPAKTUYECKUX
3a/1a4, UCIOMIb3Ys MPU HEOOXOAUMOCTH CIPABOYHUKHU
Y BBIYHCIIUTEIIbHBIE YCTPOICTBA;

Pewenne 3anau. @poHTAIBHBIN

onpoc. MuauBuayaabHbIA OMPOC.
Orenka p/o — OIEHUTH OTBETHI
00y4aroIuXxcst U pe3yabTaThl PELICHUS
3a/a4.

v BBIYHUC/ISATDH B POCTEHIINX CJAYy4YasX
IUIOIIA/IN U 00 beMbI C HCIOJIb30BAHUEM
onpeieIeHHOT0 MHTErpaJia;

Pemenue 3amau. [1poBepka p/o —
aHaJIM3 U OLICHKA pelIeHUs 3a/1a4.

v HaxO0JUTh 3HAUCHUS KOPHsI, CTETICHH; CamocrositenbHas paborta. OueHka p/o
— IPOBEPUTH U OLICHUTH
CaMOCTOSITENIbHbIE PAa0OTHI.

v BBITIOJHSATH MpeoOpa3oBaHus BBIPAXKESHUN, OpoHTANBHBIN OIpoC.

npuMeHsisi JOpMYITBI, CBI3aHHBIE CO CBOWCTBAMU
CTEIIeHEH;

WNunuBunyansHelii onpoc. Pemenue
3agau. [IpoBepka p/o — OLIEHUTb OTBETHI
oOyyJaroruxcsi. AHaJIM3 U OLIEHKa
pE3yJbTaTOB PEIICHUS 3a1a4.

v penaTh 0Ka3aTelIbHbIC YPAaBHEHMS,
CBOJALLIMECS K JIMHEWHBIM U KBaJIpaTHBIM, a TAK)Ke
AQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI,

@pOHTAIBHBIN OIIPOC.
CamocrostenbHas pabora. [IpoBepka
p/0 — aHANIN3 U OLIEHKA PE3yIbTaTOB
IHCBMEHHBIX padoT.

v HaXO0/UTh 3HaUEHUs Jorapudma Ha OCHOBE
OIpe/ieNIEHus, UCTOIb3Ysl P HEOOXOAUMOCTH
MHCTPYMEHTAJIBHBIE CPENICTBA; I10JIb30BaTHCS
IpUOIMKEHHOM OLIEHKOM MPHU MPaKTUYECKUX
pacyerax;

OpoHTATBHBIH OIPOC.
NuauBuyansHbIA Oonpoc.
CamocrositensHas padora. [IpoBepka
p/0 — aHaNU3 1 OIIEHKA KauyecTBa
BBITMIOJTHEHHSI MUCbMEHHBIX padoT,
OIICHKA YCTHBIX OTBETOB.

v BBINOJIHATE MPE0O0pa30BaHMsI BEIPAXKEHUH,
npuMeHsst POPMYITBI, CBSI3aHHBIE CO CBOMCTBAMU
J0rapugpMmoB;

Pewenne ynpaxxuenuii. OpoHTaIbHBIN
onpoc. [Iposepka p/o. O1ieHUTH yCTHBIE
OTBETHI M aHAJIU3 U OLIEHKA
pe3yJIbTaTOB MMCbMEHHBIX PaloT.

v pemarh JorapupMHUUecKue ypaBHEHMs,
CBOJISIIMECS K IMHEWHBIM U KBaIpaTHBIM, a TaK)Ke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

®poHTanbHEIN onpoc. Pemenue
ynpaxHeHuil. CamocTosaTenbHast
pabota. KonTponbHas paboTa.
[TpoBepka p/o — OLIECHUTH OTBETHI U
MCbMEHHBIE PaOOTHI.

v pemaTh MpOCTEHITNE KOMOMHATOPHBIE 3aa4H
METOJIOM Tiepedopa, a TakkKe ¢ MCIOJIb30BaHUEM
W3BECTHBIX (HOPMYIT;

®poHTanpHEIN onpoc. Pemenne
ynpaxHeHui. OLleHKa OTBETOB U
pEe3yJIbTAaTOB PEIICHUS YITPAXKHECHHUIA.

v BBIUMCIISITH B MPOCTEUIIINX ciyvasx
BEPOSITHOCTH COOBITUM Ha OCHOBE IOJCYETa YHCIIa
HCXOJIOB;

HCIIOJb30BaTh IIpHOﬁpeTeHHI)Ie SHAHUA U yMemm
B NPAaKTHYECKON NesTeJJbHOCTH M IOBCEJIHEBHOM
JKU3HU.

Pewrenne ynpaxxuenuii. @poHTAIBHBIN
onpoc. TaauBuyansHbIi onpoc.
IIpoBepka p/0 — OLIEHUTH OTBETHI
oOydJaroruxcsi.

v JUIsL aHallM3a pPEAJbHBIX YHUCIIOBBIX JIaHHBIX,
IIPEJICTaBJICHHBIX B BUJIE AMAarpaMM, IrpauKoB;

Urenue auarpamm, rpadukos.
[Tposepka p/o. O1IeHUTH OTBETHI
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o0ydJaronmxcs.

v aHAIM3a
Xapakrepa.

uHpopMaLnu

CTaTUCTHYCCKOI'O

®ponTaneHeI onpoc. [IpoBepka p/o.
O1IeHUTb OTBETHI 00YUYAFOIIHXCSL.
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