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PaGouass mporpamma paspaborana Ha ocHoBe DenepasbHOr0 rocyaapCcTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTa CPEeIHEr0 NPOPEeCcCCHOHATBFHOIO 00pa30BaHus MO CIEHUATBHOCTH
23.02.03 TexHuyeckoe OOCITy)KHBAaHHE M PEMOHT aBTOMOOMIBbHOro Tpancmopra (IIpukas
Munobpnayku Poccun ot 22.04.2014 Ne 383 «OO0 yrBepxkacHuH (eaepatbHOro
rOCy/IapCTBEHHOIO0 00pa30BaTEIbHOTO CTaHJApTa CpelHero npodecCHoHaIbHOr0 00pa3oBaHUs
no cnenuanbHoctd 23.02.03 TexHuueckoe OOCTYKMBaHHE M PEMOHT aBTOMOOMIBLHOTO
Tpancnopta» (3apeructpupoBano B Muntocte Poccun 27.06.2014 Ne 32878) u B COOTBETCTBHH:

- C TpUMEpHOW MporpaMMol 001Ie00pa30BaTEIbHON JUCHMIUIMHBI MaTeMaTHKa:
anredpa, Hayajla MaTeMaTUYECKOT0 aHajn3a, FeOMeTpHs MPOopeCCHOHATBHBIX 00pa30BaTEIbHbIX
OpraHu3anui PEKOMEHI0BAaHHOU ®denepalbHbIM roCyJapCTBEHHbBIM ABTOHOMHBIM
yapexaeHueM« denepanbHblil HHCTUTYT pa3BuTHs oOpazoBanus» (PI'AY «DUPOy») B kauecTBe
OPUMEPHOM MporpamMMbl JIsi pealu3alid OCHOBHOM NpoQecCHOHATIBHON 00pazoBaTeIbHON
nporpammel CITO Ha 6a3e ocHOBHOro oOmiero oOpa3oBaHHs C MOJTYYEHHEM CPEIHEro OO0Iero
oOpa3zoBanus (IIporoxos Ne 3 ot 21 urong 2015 r., peructpauoHHbIA HOMEp pelieH3uu 386 ot
23 urosst 2015 1).

- ¢ Ilomoxennem «O mopsiake pa3pabOTKM W TPeOOBAaHUSAX K COACPKAHHUIO U
opopMIICHHIO pabOYUX MpOrpamMM YYEeOHBIX TUCIUIUIMH, NPO(ecCHOHATbHBIX MOJYyJEH Ha
ocHope ®I'OC B  KkpaeBOM  TOCYAapCTBEHHOM  OIO/DKETHOM  IPO(EeCcCCHOHATBHOM
o0Opa3oBaTenbHOM yupexaeHuu «HOpHIbCKUII TEXHUKYM MPOMBIIIJIEHHBIX TEXHOJIOTHH U
CepBHCa», YTBEPKICHHBIM IPUKA30M IUpEeKTopa HOpMIIBCKOTO TEXHMKyMa MPOMBIIIICHHBIX
TexXHOJIOrui 1 cepBuca ot 21 gexabpst 2018r. Ne01-11/297.

Opranusauusi-paspadorunk: KPAEBOE TOCYIAPCTBEHHOE BIOJUKETHOE
[MTPOPECCHUOHAJIBHOE YUYPEXIEHUE «HOPWJIBCKNU TEXHUKYM
[TPOMBIINIJIEHHBIX TEXHOJIOT MU U CEPBUCA»
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1. TACHOPT PABOYEWM ITPOI'PAMMBI YUEBHOM JUCHUILIVNHBI
MATEMATHKA

1.1 O0aacTb npuMeHeHus1 IPOrpaMMbl

[Iporpamma y4eOHON IMCLMILIMHBI SBISETCA YacTbi0 OCHOBHOW NpOo(hecCHOHAIbHON
obOpasoBarenbHOi mporpammbl B cooTBercTBUM ¢ DPI'OC mno cneuuansHoctu 23.02.03
TexHuueckoe 0OCIyKMBaHHE U PEMOHT ABTOMOOMJIBHOI'O TPAaHCIOPTA, BXOZSIIEH B cocTaB
ykpynHeHHoH rpynmsl 23.00.00 TexHuka u TEXHOJIOTUH HA3EMHOT'0 TPAHCIIOPTA.

1.2. Mecto y4yeOHOW AUCHUILUIMHBI B CTPYKTYpe OCHOBHOI HNpogeccHoHAIbHOMI
o0pa3oBaTeIbHOI NPOrPaMMBbI: AUCLHUILUIMHA BXOAUT B 00pa30BaTeIbHbIN IIUKJI U OTHOCUTCS K
npoMIEHEIM 00111€00pa30BaTEIbHBIM JUCIUIUINHAM.

VYuyebHnasg aucuuiuinHa «MareMaTHKay OTHOCHUTCS K 00Ieo0pa30BaTeIbHOMY LHKIY
nporpaMMbl  cpeqHero  oOmiero  oOpa3oBaHHMsl W HampaBieHa Ha  (OpMHUpPOBaAHHE
CIEAYIOIMX 00IIMX KOMIIETEHIUI:

OK 1. [loHumarth CymHOCTh M COIMAIbHYIO 3HAYMMOCTh CBOCH Oyaymiei mpodeccuw,
HPOSIBIIATH K HEM yCTOMUYUBBINA UHTEpEC.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO JIESTEIBHOCTh, BBHIOMPATh THUIIOBBIE METOABI U
CH0COOBI BBIMOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTh U KaYECTBO.

OK 3. [lpuHnMats peuieHus B CTAaHIAPTHBIX M HECTAHIAPTHBIX CUTYAIMsIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4. OcyiiecTBisTh MOUCK M HUCIHOJIb30BaHUE HH(pOpMaLKK, HEOOXOIUMOUN i
3¢ (}EeKTUBHOIO BBINNOJHEHHs MPO(ECCHOHANBHBIX 3a]ad, MPO(PECCHOHANTBHOTO U JIMYHOCTHOIO
pa3BUTHSL.

OK 5. Mcnonp3oBathb UH(POPMALMOHHO-KOMMYHHUKAIIUOHHBIE TEXHOJIOTHH B
po(hecCuOHATILHON e TENIbHOCTH.

OK 6. PaGotarh B KOJJICKTHBE M B KOMaHie, 3(P(HEKTUBHO OOIIATHCS C KOJUIETaMH,
PYKOBOJCTBOM, OTPEOUTEISIMHU.

OK 7. bpatp Ha cebst OTBETCTBEHHOCTh 32 PabOTy WICHOB KOMaH/bl (MOTYMHEHHBIX ), 32
pe3yabTaT BHIOJHEHUS 3aIaHHH.

OK 8. CamocTOATENIBHO OMpeNeNaATh 3a4a4l NPOPECCHOHATBHOIO U JIMYHOCTHOTO
pa3BUTHS, 3aHUMAThCI  CaMOOOpa30BaHWEM, OCO3HAHHO  IUIAHHPOBAaTh  IOBBINICHHE
KB (DUKALIHH.

OK 9. OpueHTHpOBaTHCS B YCIOBUSAX YaCTOH CMEHBI TEXHOJOTHIA B Po(ecCHOHATBHOM
NeSITETbHOCTH.

1.3. deau n 3aga4n y4eOHON THCHUILINHBI- TPEOOBAHUSA K Pe3yabTaTaM OCBOCHUS
AUCHUTLINHBI:

OO01ue 1eny u3y4eHus MaTeMaTUKU PeaTn3yrTcCs B UeThIPEX HAMPABICHUSAX:

1) obmiee npeacTaBieHUE 00 UAETX U METOJaX MAaTEeMAaTHKU;

2) UHTENIEKTYyalbHOE Pa3BUTHE;

3) oBiafieHre HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;

4) BociMTaTEIbHOE BO3/ICHCTBHE.

[Ipodunmzanust 1eneld MaTeMaTHYECKOTOo O0Opa3oBaHUsS OTpakaeTcs Ha BBIOOpE
MPUOPUTETOB B OpraHU3alMd Y4eOHOW JesITeNbHOCTH oOydarommxcs. J{ias TeXHHYecKoro,
COITMATbHO-9KOHOMUYECKOTO Tpoduiied MpodecCHOHAIBHOTO 00pa3oBaHUsl BBIOOp Ienei
CMEIIaeTcss B MparMaTH4eCcKOM HAIpaBJICHUHU, MPEIyCMATPUBAIOINIEM YCHIICHHE U PaCIIMpEHUE
NPUKIAJHOTO XapakTepa W3yYEHHs MaTEMaTHKH, NPEUMYIIECTBEHHOW OpUEHTAalUH Ha
AITOPUTMUYECKUI  CTWUIh  [O3HABATENbHOW  JAeATENbHOCTH. J[Is  TyMaHuTapHOro U
€CTECTBEHHOHAay4YHOTo Tpoduiiel mnpodeccnoHanbHOro o0Opa3oBaHusl 0Oojee XapaKTepHBIM



SIBIISIETCS] YCHIIEHUE OOIIEKYIbTYPHOM COCTaBISIONIEH yueOHOW TUCIUTUIMHBI C OPUSHTAINEH Ha
BU3yaJIbHO-00pa3HBIN 1 JJOTUYECKUNA CTUITN y4eOHOUM paboTHI.

W3yuenne MaTeMaTHKW Kak nOpouipHOW  oOmeoOpa3oBaTenbHOW — y4ueOHOM
JTUCIUIUIMHBI, YIUTBIBalOIIEH crienn(uKy ocBanBaeMbIx oOyuarommumucs crenuaibHoctu CIIO,
oOecrnieunBaeTcs:

v' BBIOOPOM Pa3IMYHBIX MMOAXOIO0B K BBEICHUIO OCHOBHBIX MTOHSTHH;

v' (opMUpPOBaHHMEM CHUCTEMBI Y4eOHBIX 3aJaHuii, obecneynBarommx 3)PEKTUBHOE
OCYIIIECTBJICHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

v/ oboraiieHueM CHEKTpa CTHJIEH y4eOHOU JEATENBHOCTH 3a CYET COIVIACOBAHUS C
BEJYUIMMHU JIeATEIbHOCTHBIMU XapaKTePUCTUKAMU BBIOPaHHOM Mpodeccu, CrieuanbHOCTH.

[MpodunpHas cocTaBisronias oTpaXkaercs B TPEOOBAHUAX K IMOATOTOBKE 00YUaIOIINXCS
B YaCTH:

v’ o0mei cucTeMbl  3HAHMH:  COJEP)KATEIbHLIE IPUMEPHI  MCIOJIL30BaHMS
MaTeMaTHUYECKUX HJIel U METOOB B MpOo(deccCHoHalIbHOMN 1eATeNbHOCTH;

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

v\ OpPaKTHYECKOr0  HUCIOJB30BAHUSA  NPUOOPETEHHBIX  3HAHUM M YMEHHUIA:
WHAUBUAYAIbHOTO y4eOHOTO OIbITa B MOCTPOCHHHM MaTEMaTHUYECKUX MOJENIeH, BBINOJIHEHUU
MCCJIEI0BATENbCKUX MMPOEKTOB.

Takum o0Opa3zom, peanu3zaius coAepkKaHHs y4EOHOW TUCIHUIUIMHBI OPHUEHTUPYET Ha
MPUOPUTETHYIO POJb TMPOIECCYATbHBIX XapaKTePUCTUK y4eOHOW paboThl, 3aBUCAIIUX OT
npoduns npodeccHoHaIbHOr0 00pa30BaHus, MOTYYSHHsI OMBbITa UCIOJIBb30BaHUS MAaTEMATHKU B
COJICPKATENBHBIX W TPOPECCHOHATHHO 3HAYMMBIX CHTYAIMsIX IO CPABHCHHIO ¢ (OpMaibHO-
YPOBHEBBIMH PE3YJIbTATUBHBIMU XapaKTEPUCTUKAMU O0yUEHUSI.

Conepxanne ydeOHOM MUCHMIUIMHBI pa3palOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COJIepKaTeNbHBIMU JIMHUAMU 00y4eHUsI MaTeMaTHKE:

v’ aneebpauueckas uHUA, BKIIOYAIOIAs CHCTEMATH3AIMIO CBEICHHN O YHCIIAX;
U3Y4YeHHE HOBBIX U 000O0IIeHHEe paHee W3YYCHHBIX ormepanuil (BO3BEIEHUE B CTEIECHb,
U3BJICYCHHUE KOPHS, JorapuMHUpoBaHWE, CHHYC, KOCUHYC, TAHTCHC, KOTAHTCHC U OOpaTHBIE K
HUM); H3y4CHHE HOBBIX BHJOB YHCIOBBIX BBIpOKEHUH U (OPMYI; COBEpPUICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB W BBIYUCIIUTEIBHON KYJIBTYpHI, PACIIUPEHHE W COBEPIICHCTBOBAHUE
anredpandeckoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOW IIKOJE, M €ro MpPUMEHEHHE K
PEIICHUIO MaTEeMaTHIEeCKIX U TIPUKIIATHBIX 3a/1a4;

v meopemuxo-yHKyuonaibhas JAuKUA, BKIIOYAIOIMAS CHCTEMATH3ALHUI0 W
pacumpeHue CBeleHni 0 QYHKIUSIX, COBEPIICHCTBOBAHUE TpaUueCKUX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMHM HJESIMH W METOJaMU MaTeMaTH4YeCKOro aHaimu3a B O0beMe, MO3BOJISIOIIEM
MCCJIEI0OBATh JIEMEHTapHbIEe QYHKIIUU U periaTh MPOCTEHIITNE TeOMEeTpuIecKre, (GU3ndecKkrue u
JIpyrue MpHUKIaIHbIe 3a/1a4H;

v\ Junua ypasHenuil u nepagencme, OCHOBAHHAS HA MOCTPOCHHUU U UCCIIENOBAHUN
MaTeMaTHYECKUX MOJIENeH, epeceKaromiascs ¢ anredpandyeckoi U TeOpeTHKO-(PyHKIIMOHATHHON
JUHUSAMH ¥ BKJIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBAHWE TEXHHUKHU allreOpandecKux
npeoOpa3oBaHui Ui pelleHus] ypaBHEHUH, HEPABEHCTB U CUCTEM; (P OPMUPOBAHHE CITIOCOOHOCTH
CTPOUTH M HWCCIEIOBATh MPOCTEHININE MaTEMaTHUYECKHE MOJETH TPU PEIICHUH TPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX U CIIEIIUATbHBIX JUCIUIUINH;

v’ 2eomempuueckasa JAuUHUA, BKIOYAONIAS  HALJSJHBIE —[PEACTABIECHHS O
MPOCTPAHCTBEHHBIX (urypax u H3ydyeHHE UX CBOWCTB, (GOPMUPOBAHME U pa3BHUTHE
MPOCTPAHCTBEHHOTO  BOOOPAKEHMs, pa3BUTHE CHOCOOOB TEOMETPUUYECKUX H3MEPEHUH,
KOOPJMHATHOTOM BEKTOPHOTO METOOB ISl PEIICHUS] MaTEMaTHUYECKUX U MPUKIIAJIHBIX 33]1a4;

v’ cmoxacmuueckas MuHUA, OCHOBAHHAsS Ha Pa3BUTHH KOMOWHATOPHBIX YMEHHWIA,
MPEJICTABICHU O BEPOSTHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIET0 MUpA.
Paznenbr (TeMbl), BKIIOUYCHHBIE B COACpP)KAHWE YUEOHOW TUCIUTUIMHBI, SIBISIOTCS OOIIUMH JJIS
Bcex mnpoduiei mpopeccuoHaTbHOr0 00pa3oBaHUs W MpPU BceX oObeMax y4eOHOro BpeMEHU
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HE3aBUCUMO OT TOIro, ABJACTCA JIHU yqe6Ha;1 JUCHUIIIIMHA «MarteMaTuka 6&30BOI>'I 50104}
PO UITHHOM.

PE3YJbTATBI OCBOEHUSA YYEFHOM JUCITATLTAHBI

OcBoeHne coaepxaHus ydyeOHOW IUCHUIUIMHBI «Marematuka» oOecreunBact
JOCTHKEHHUE CTYIEHTAMU CIIEYIOIIUX Pe3yJIbTaTOB:

* TUYHOCHIHbBIX:

— c(OpPMHUPOBAHHOCTb NPEJCTABICHUNM O MAaTeMaTUKE KaK YHHUBEPCAIbHOM S3BIKE
HAaYKH, CPE/ICTBE MOACTHPOBAHUS SBJICHUN U MPOLIECCOB, HIESIX U METOJIaX MATEMATUKH;

— IIOHMMaHHE 3HAYMMOCTHM MAaTE€MaTHUKU I HayYHO-TEXHHYECKOro Iporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHS K MAaTeMaTHKE KaK K YacTH OOIIEYeIOBEYECKOH KYyJIbTYpPbI
yepe3 3HAaKOMCTBO C HCTOPHUEH pa3BUTHUSI MAaTEMATHUKH, SBOJIIOIMEH MaTeMaTHUECKUX HICH;

—  pa3BUTHE JIOTMYECKOTO  MBINUICHUS, MPOCTPAHCTBEHHOTO  BOOOpa)KeHUS,
AITOPUTMUYECKON KYJIbTYpPbl, KDHTUYHOCTH MBIIIICHUS] HA YPOBHE, HEOOXOAUMOM JJisi Oyayuieit
po(ecCHOHATTLHOM e TEIILHOCTH, JUIS IPOIOJIKCHHSI 00pa30BaHus U caMO00pa30BaHUS;

— OBJIAJICHUE MAaTEMaTUYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOAMMBIMU B
MIOBCEHEBHON JKM3HM, /IS OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCIHIUIAH U
TUCIUIUIMH Tpo(ecCHOHANBHOTO IMKJIa, JJs ToilydyeHuss oOpa3oBaHUsI B 00JIacTsX,HE
TpeOyIOmuX yriayOJeHHON MaTeMaTHYECKOM MOITOTOBKY;

— TOTOBHOCTh U CIHOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpPa30BaHUIO, HA
NPOTSDKEHUHM BCEH JKU3HHM; CO3HATEIbHOE OTHOIICHHWE K HEMpPEpHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCIIEUTHOMN MpodeccrnoHabHOM 1 001IeCTBEHHON e TEIbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSTEIbHOM TBOPUECKOH M OTBETCTBEHHOMU
NESITEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMH B
00pa3oBaTenbHO, O0IIECTBEHHO MOJIE3HOM, YueOHO-UCCIe0BATENLCKON, TPOSKTHOM U IPYTUX
BUJAX JICATEILHOCTH;

— OTHOILIEHHE K MNpo(ecCHOHANBbHON AeATEeIbHOCTH KaK BO3MOXKHOCTH YYacTHsl B
pEIIeHUH JTMYHBIX, OOIIECTBEHHBIX, TOCY/AaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEeM;

* MemanpeomMemHbix:

— YMEHHE CaMOCTOSITENIbHO OIPENENATh LENH JACATEIILHOCTH W COCTABISATH TUIAHBI
NeSITeIbHOCTH;  CAMOCTOSITENIbHO — OCYIIECTBJISATh, KOHTPOJMPOBATH U KOPPEKTHUPOBATh
NeSITeIIbHOCTD; MCTIOJh30BAaTh BCE BO3MOXHBIE PECYPCHI ISl JOCTHIKEHHS ITOCTABJICHHBIX IIeIeH
U pealin3aliuy MJIaHOB JEATeIbHOCTH; BBIOUPATh YCIIEIIHbIE CTPATETHH B Pa3IMYHBIX CUTYalMSX;

— yMEHHME MNPOAYKTUBHO OOIIaThCsl M B3aUMOJIEHCTBOBATh B IIPOLECCE COBMECTHOM
NEeSTeIbHOCTH, YUYUTBIBATh MO3MLUU JAPYIMX YYaCTHUKOB JI€STENbHOCTH, 3()(HEKTUBHO
paspemiaTh KOH(IUKTHI;

— BJIaJICHUE HaBBIKAMH IIO3HABATEJILHOW, y4eOHO-MCCIEI0BATENbCKON U MPOEKTHOM
NEeSITETPHOCTH, HAaBBIKAMU  pa3pemieHust mpoOyieM;  CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHMsI MPAKTHUYECKUX 3aj]au, IPUMEHEHHUIO Pa3IUYHbIX
METO/IOB TIO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITENIbHOW MH(OPMALMOHHO-TI03HABATEIbHOMN
NeSITeTIbHOCTH, BKJIIOYAsi YMEHHE OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHKAX HH(OpMAIUH,
KPUTUYECKH OLIEHUBaTh M HWHTEPHPETHUPOBATh HH(POPMAIUIO, MOJYyYaeMyI0 U3 Pa3IUYHBIX
UCTOYHUKOB,;

— BJIAJICHHUE S3BIKOBBIMHU CPEJICTBAMM: YMEHHUE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUS, UCTIOIH30BATh a/IEKBATHBIC SI3IKOBEIC CPEICTBA;

— BIIaJICHUE HaBBIKAMH IO3HABATENILHOW pEeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUN M MBICIIUTENLHBIX TIPOIIECCOB, UX PE3YIbTATOB M OCHOBAaHUI, TPAHUI] CBOETO 3HAHUS U
HE3HaHMS, HOBBIX MTO3HABATENbHBIX 3a/1a4 U CPEJICTB IS UX JOCTHKCHHUS;



— IEJNICYCTPEMJICHHOCTh B TOWUCKAaX M MPUHATHH pPEIICHHH, COOOpasUTEIbHOCTh U
UHTYHULMS, Pa3BUTOCTb INPOCTPAHCTBEHHBIX MPEICTABIECHUH; CIIOCOOHOCTh BOCIHPUHUMATH
KpacoTy U FapMOHUIO MUDA;

*NpeoOMemHbIX:

— c(OPMHPOBAHHOCTH MPE/ICTABICHUI O MAaTeMaTUKE KaK YaCTH MUPOBOU KYJIbTYpPHI U
MecTe€ MaTeMaTHKH B COBPEMEHHOW IMBWJIM3ALMM, CIIOCO0AX ONMCAHUSA SIBICHUH pealbHOro
MHUpPa Ha MaTEMATUYECKOM SI3BIKE;

— c(hopMUPOBAHHOCTH NPEACTABICHUN O MaTeMaTHYECKUX MOHATHSIX KaK Ba)KHEHIINX
MaTEMaTUYECKUX MOJEIAX, IO3BOJISIOIIMX OMMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCHl U ABJICHUS;
IOHUMaHHE BO3MOXHOCTH aKCHOMATHYECKOT0 TOCTPOSHHSI MaTEMAaTUYECKUX TEOpHil;

— BJIaJICHUE METOJaMH J0Ka3aTeJIbCTB U AJITOPUTMOB PELIEHMSI, YMEHUE UX IIPUMEHSTD,
IPOBOJUTH JJOKA3aTeIbHbIE PACCYKICHUS B XO/1€ PELICHUS 3aa4;

— BJIQJICHUE CTAaHAAPTHBIMU IPHUEMaMU PEIICHUs PalMOHAIBHBIX M UpPpalMOHAJIbHbIX,
[I0Ka3aTeJbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKMX YPABHEHUI M HEPABEHCTB, MX CHCTEM;
MCII0JIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IIPOTrPAMM, B TOM UHUCIIE JJIS IOMCKA ITYyTH PELIEHUS U
WITIOCTPALMK PELIEHNs YpaBHEHUI U HEPABEHCTB;

— C(OpPMHUPOBAHHOCTb MPEJICTaBICHUN OO0 OCHOBHBIX MOHATHSIX MaTeMaTUYECKOrO
aHalM3a ¥ MX CBOWCTBAaX, BIAJEHME YMEHUEM XapaKTepU30BaTh IOBEJCHHE (YHKIIHH,
MCII0JIb30BAaHUE MOJYYCHHBIX 3HAHUH JIJIs1 ONIMCAHUS U aHaJIN3a pealbHbIX 3aBUCUMOCTEN;

— BJIaJICHUE OCHOBHBIMHU MOHATUSAMU O IJIOCKUX U IPOCTPAHCTBEHHBIX N€OMETPUYECKUX
¢durypax, uX OCHOBHBIX CBOHCTBaX; C()OPMHUPOBAHHOCTh YMEHHUS paclo3HaBaTh T€OMETPUUYECKUE
burypel Ha dYepTekax, MOJENAX U B pEaJbHOM MHUpE; MPUMEHEHHE H3Y4YEHHBIX CBOWCTB
reomMeTpuueckux Quryp u QopMmyn s pemieHHs TeOMETPHUYECKHX 3aJady M 3agad ¢
IPAaKTUYECKUM COJCPKAHUEM;

— cpOpMHPOBAHHOCTh TMPEICTABICHUA O TpoIeccax U  SBICHHUIX, HMEIOIINX
BEPOSTHOCTHBII XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEaJbHOM MHpPE, OCHOBHBIX
HNOHSTUSIX AJIEMEHTApHON TEOPUHM BEPOSTHOCTEN; YMEHUM HAXOJIUTh U OLIEHHWBATH BEPOSITHOCTH
HACTYIUICHHUsI COOBITUIM B MPOCTEHIINX MPAKTUUYECKUX CUTYAIUSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIyYaHBIX BEJIUYMH;

— BIJIaJICHHE HAaBbIKAMM HCIOJb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM IpHU
peLIeHNH 3a]1a4.

1.4. Koin4ecTBO 4aCOB HA OCBOCHHE NPOIrPaMMbl y4eOHON AUCHHIINHBI:

MaxkcumanbHas yuebHas Harpy3ka — 351 yac
O0s3arenbHas ayquTopHas yueOHast Harpy3ka — 234 gaca
CamocrosrenbHas paboTta odydatoierocs — 117 yacos



2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCHUTLJIMHBI

2.1. O0béM yueOHOI IMCUMIVIMHBI M BUABI YU4eOHO#l padoThI

Bup yueOHoii padoThl Oobvem uacos
MaxkcumaJsbHasi yueOHasi Harpy3ka (Bcero) 351
Oo0s3aTeqibHAs AyIMTOPHAsA yueOHas Harpy3Ka (Bcero) 234
B TOM YHUCJIE:
nabopaTopHble pabOTHI -
IPAKTUYECKHUE 3aHATUS 134
KOHTPOJIbHBIE pabOTHI 14
KypcoBasi paboTta (mpoekT) (eciu npedycmompero) -
CamocrosiTesibHas padoTa o0y4yaromerocs (Bcero) 117
B TOM 4HcJIe:
IIpopabomka xoncnekma nexyui. Paboma c yuebnvim mamepuanom. 19
Omeemvl Ha KOHMPOJIbHBLE BONPOCDHL.
Pewenue 3a0au. 51
TIloocomoska memamuyueckux coobujeHutl 16
Iloocomoska memamuyeckux pegepamos 7
Buinonnenue unousudyanvHulx 3a0anuil 13
Paboma ¢ donornumenvrotll 1umepamypou 11

Hpomeofcymouna}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
Komnnexcnvie uucna
Ilpakmuueckue 3anamusn:
v Apudmerndeckue AUCTBUS HAJ YUCIAMHU, HAXOXKIECHUE TPUOIMKEHHBIX 3HAUCHUM
Y MIOTPEUIHOCTH BBIUMCIECHUN, CPABHEHUE YMCIIOBBIX BBIPAKEHUM. 2
v [Ipubim>xeHHbIE BEIYUCICHUS U PEIICHUS TPUKIIAIHBIX 3a]1a4.
Camocmosmenvras paboma 00y4aouwuxcs.:
IIpopabomxka Koncnekmos 3auamuil.
Paboma c oononnumenvuoi aumepamypou. 3
Buinonnenue oomawnux 3a0anuii
Tema 1.2. Kopnu, Coaepxkanue y4eOHOro MaTepuaa 18
crenenu u gorapugmsel | KopHu HatypaabHON cTENEHHU U3 YMCIa U UX CBOMCTBA 1
CreneHu ¢ paliMoHaJIbHBIMU NOKA3aTENSIMU, UX CBOMCTBA 1
CremneHu ¢ NeWCTBUTENBHBIMU TMOKazatensiMu. Cgolicmea cmeneHu ¢ OetcmeumenbHblM 1 5
nokasamejnem
Jlorapudm. Jlorapupm ymucna. OcHOBHOE NorapupmMudeckoe TOXKAECTBO. JlecaTuyHbie U 5

HaTypaJIbHbIE JIOTapU(PMBbI

10




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

[IpeoOpasoBanue anreOpamdeckux BblpakeHuid. [IpeoOpa3oBaHue parOHAIBHBIX, 1

UPPallMOHAIIBHBIX, CTEIIEHHBIX, I0KA3aTeNbHBIX U JJOTapU(PMUUECKUX BbIPAKCHUIH

KonTtpoJsabHas padora Nel 1

Ilpakmuueckue 3anamus:

v Brruncnenue u cpaBHeHHE KOpHEH. BoimonHeHne pacuéToB ¢ pajuKaiaMu.

v Pemenne nppaniuoHaIbHBIX YPAaBHEHUM.

v HaxoxneHue 3HaueHHi cTeneHeil ¢ panroHaibHbIMU Toka3aTensamMu. CpaBHEHUE

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. JlorapudmMupoBanue u NOTEHIUPOBAHUE

BBIPA)KCHUI

CamocmosmenvHas paboma o0dyuaowuxcs:

Buvinonnenue oomawmnux 3a0anuii.

Ilpopabomxka koncnekmos. 6

Iloozomosums ucmopuueckyro cnpasky o pazeumuu NOHAMUS «KOPEHb» C NOMOUBIO

uHmepHema.

Paznen 2. ®Dynkuuu 26

Tema 2.1. @Oynkiun. O61acTh ONpeieNeHns 1 MHOXKECTBO 3HaUeHUH; rpaduk QyHKIMH, TOCTpOeHHE
DyHKIHNHU, UX CBOHCTBA | rpaduKOB QYHKIMIA, 3aJaHHBIX Pa3IMYHBIMU CIOCOOAMHU
U rpadpuku CBoiicTBa yHKIIMU: MOHOTOHHOCTb, YeTHOCTh, HEUETHOCTh, OTPAHUYEHHOCTb,

MIEPUOTMIHOCTD

ITpomexyTku Bo3pacTaHusl U yObIBaHUS, HAUOOJIbIIIEE U HAUMEHbILIEe 3HAUE€HUS, TOUKU

IKCTpEMyMa .

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

MIPOIIECCAX U SIBIICHUSX

Apudmerndeckue oneparyu Haja QyHKuusamu. CraoxHas QyHKIus (KOMITO3UIIHS).

Ilonamue o nenpepvisHocmu gynxyuil

Ob6parsbie Gyakuun. Odracmes onpedeneHus U MHOMCeCmE0 3HA4YeHUl 00pamHOu

Gyuxyuu. I'padhux obpamuoil hynxyuu

Kontpoabnas padora Ne2 1
Tema 2.2 Onpenenenus GyHKINN, X CBOHCTBA U TpaUKH. 3

11




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 CXKaTUE BJIOJb OCEH KOOpIUHAT

Ilpakmuueckue 3anamus:

v [Tpumepsl 3aBUCUMOCTEN MEKTy IEPEMEHHBIMU B peajbHBIX 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 TepHOAMYECKUE (PYHKITUH.

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

v Ob6parnble QyHKIIH U UX Tpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE ()YHKITHH.
[Ipeobpa3zoBanus rpaduxa pynkuuu. ['apmonnueckue konebanus. [Ipuknannelie 3aaa4u.
v [TokazarenbHbIE, TOrapuPMHUECKUE, TPUTOHOMETPUIECKHE YPAaBHEHUS U
HEPaBEHCTBA.

14

Kontpoabnas padora Ne3

Camocmosmenvuas paboma 06y4aouuxcsi:

Buinonnenue oomawmnux 3adanuii.

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

Iloo6op mamepuana onsa becedvt « Pazsumue nousamus yHKyuu»

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

[lepneHMKyISIPHOCTD NPSMOMN U IIIIOCKOCTH

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

YTl MeXAYy NPSIMON M TUIOCKOCTHIO. JIByrpaHHbIN yroJ

12




Vel MexAy MI0CKOCTAMHU. [lepneHauKyIIpHOCTh ABYX INIOCKOCTEM

I'eomeTpuueckue npeodpazoBaHus MPOCTPAHCTBA: TAPATUICTBHBINA TEPEHOC, CHMMETPHS
OTHOCHUTEIILHO 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 NpsAMbIX U INIOCKOCTEH.
[lepneHuKyIJIsIp ¥ HAKJIIOHHAA K IUNIOCKOCTH.

Yrois Mexay NpsAMOH U IUIOCKOCTBIO.

TeopeMbl 0 B3aMMHOM PacCIOIOKEHUH MPSIMOU U IIIOCKOCTH.

Teopema o Tpex nepneHAuKyIspax.

IIpu3Haky ¥ CBOMCTBA NApAJLIEIbHBIX U NEPIEHANKYJSPHBIX IUNIOCKOCTEH.
PaccTossHME OT TOYKH 10 INIOCKOCTH, OT IPSMOM 10 INIOCKOCTH, PACCTOSIHUE MEXKAY
IIJIOCKOCTSIMHU.

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

v [TapasuienpHOE TPOEKTUPOBAHKE U €TI0 CBOWCTBA.

v TeopeMa o Tuionaau OPTOrOHAIBHON MPOEKIIUHA MHOTOYTOJIbHUKA.

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.
Iloobop 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. Cl10)KEHHE BEKTOPOB. Y MHOKEHUE
BEKTOpA Ha YHCJIO

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

13




YpaBHeHuUst cQepbl, INIOCKOCTU U TIPSIMOI

Paznoxenue BCKTOpPA 11O HAITPABJICHHUAM

Yron mexay aAByms 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 IPOU3BEACHNE

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 OOnONHUMENLHOU TUMEPAMYPbI.

Buvinonnenue oomawmnux 3a0anuii. 9

Iloozomoska coobwenus «/lekapmossbi KOOPOUHAMbL 8 NPOCMPAHCTNGE»

Pa3nen 4. OCHOBBI TPUTOHOMETPHH 29

Tema 4.1. Panuannas mepa yrna. Bpamarensnoe asuxenue. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'€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 TPUTOHOMETPUYECKUX (PYHKLIMI B IPOU3BENIEHNE 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 OOpatHble TpUroHOMETpUYecKHe PYHKINU. APKCUHYC, apKKOCHHYC, apKTaHT'€HC 1

14




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 TPUroHOMETPUUECKUE 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, aPKTAaHT€HC

18

Camocmosmenvhas paboma 00y4aowuxcs.:

Buinonnenue domawnux 3a0anuil.

1loo6op u npopabomka 0OnOIHUMENbHOU TUMEPAMYPbL.

Paboma ¢ mabnuyamu.

IToocomosumsb coobwenus « Passumue mpuconomempuuy, « Tpueonomempuueckue

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 MHOT'OIpAaHHHMKAX (TeTpa’ap, KyO, OKTa’Ap, AOAeKa’ap M

15




HUKOCAdIP)

KontpoabHasi padora Ne 8

Ilpakmuueckue 3anamus:

IIpusma. Pewenue 3anau.

[Tapannenenunen. Pemenue 3amay.

IInpamupa. Pemenue 3anay.

Pemenue 3amau mo teme «Yced€HHasi mupamMuIay
Pemenne 3agau no reme «llpaBusibHbIE MHOTOTPAHHUKU)

AN NN NN

Camocmosmenvuas paboma 00y4aouuxcsi:
Buvinonanenue oomawmnux 3aoanuil.
IIpopabomka KOHCnEKmMOo8 3aHsAmuil.
Koncyremayus no mpyouwsim onpocam yuebHo2o mamepuana.
Iloobop u npopabomxa 00NOIHUMENbHOU TUMEPAMYPbL.
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, 00pa3yrommas, pa3BepTKa

Y cey€HHBIl KOHYC

OceBoe ceucHue U CCUCHU, MapaJlJICJIbHBIC OCHOBAHHIO

lap u cepa. Mx ceuenus. KacaTenpHas na0ckocTh K cdepe

KonTtpoabnas padora Ne 9

Hpaxkmuueckue 3anamus:

4 Penrenue 3amau no reme «L{umuuap»

v Pemenue 3amau o teme «Konyc»

4 Penrenue 3amau no reme «Illap u chepar

4 [TocTpoeHue ceueHnii MIMHPA, KOHyCa, Iapa

Camocmosmenvhas paboma 06y4aOuuxcsi:
Buinonnenue oomawinux 3a0aHutl.

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

16




\ Iloocomosums coobwenue « Tena epawjenusn»

Pa3znen 6. Hayajia MaTeMaTH4e€CKOI0 aHAJIM3Aa

37

Tema 6.1.
ITociienoBaTeLHOCTH

CriocoOblI 3aJ1aHUs ¥ CBOKMCTBA YHCIIOBBIX IMOCIIEIOBATCILHOCTEH. [lonsamue o npedene
nociedosamenvruocmu. Cywecmseosanue npeoeia MOHOMOHHOU 0CPAHUYEHHOU
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, IPOU3BCACHH A, YACTHLIC

[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 HAXOXKACHHU A HAUTYUIICro pEeUICHUA B
IMPUKJIAAHBIX 3aaa4ax

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

KonTtpouabHnas pa6ora NelO

Tema 6.3.
HHurerpas 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 1Mociae10BaTelIbHOCTh, CIIOCOOKI €€ 3a1aHusl, BEIYUCIICHUS YJICHOB
nocnenoBarensbHOCTH. [Ipenen nocnenoarenbHOCTU. beckoHeuHo yObIBaroIast
T€OMETPUYECKAsI POTPECCHUS.

v [TpounsBogHasA: MEXaHUYECKUN U TEOMETPUUYECKUN CMBICI TPOU3BOIHOM.

v [TpaBuna u popmynsl 1udhepeHnpoBaHus.

v Tabnuia npon3BOAHBIX ANEMEHTAPHBIX (PYHKIIHA.

24

17




[Tpon3BoHAs CIOKHON (HYHKIIUH.

YpaBHEeHHE KacaTeabHOU B 00IIEM BHIC.

[Tpusnak Bo3pactanus (yObiBaHUs ) QYHKITHI

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

HccnenoBanue GpyHKIMH C TOMOIIBIO TIPOU3BOTHOM.

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,
[IEePECTaHOBOK, COUETAHUMN

Pemienue 3a1a4 Ha nmepeOop 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 KoMOUHAMOPUKUY

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 OUCKpemHoU CayuaiHol eauyunsl. Ilonamue 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 mMamemamuiecKou
CMAamucmuxu.

Pewenue npaxmuueckux 3a0a4 ¢ npumeHeHuem 6eposSMHOCIHBIX MEMOo008

Ilpakmuueckue 3anamus

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

v [TpaBuna komOuHaTOpHKH. Perienne KOMOMHATOPHBIX 3a/1a4.

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 y4eOHOIro 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 rmjom@aay MOBEPXHOCTHU NUIIMHAPA U KOHYCA

®opmyiiel 00beMa 11apa M Iiomaay 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 Haxoxnenrne o0b5eMOB IMIMHIPA, KOHYCA U 1I1apa
v Haxoxaenue mioiaay noBepXHOCTH HHWJIMHAPA, KOHYCA U 1Iapa

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

. 8
IIpopabomka KOHCnEKmMO8 3aHAMUU.
Iloozomoeumys becedy « Mnmezpanvhvie genudunbly
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, I10JICTAHOBKA, rpapUuecKuii METON) 4
PanmonanbeHble, MppalMOHAIBHBIE YPABHEHUS U CUCTEMBbI
Tema 9.2. PanmonainbeHble, nppalMoHanbHble HEPaBeHCTBA. OCHOBHBIC IPUEMBI UX PELICHUS
HepaBencrBa
Tema 3.3. Meron nHTEpBaANIOB
Hcnosb3oBanue N300pakeHre Ha KOOPIUHATHON TNIOCKOCTH MHOKECTBA PEIICHUH YpaBHEHHIA 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 pe3yapTara, y4eT pealbHbIX OTpaHUYCHUN
KonTpoabnasi padora Ne 13 1
Ilpakmuueckue 3anamus:
Kopuu ypaBHeHUI. PaBHOCHIIBHOCTD YpaBHEHUM.
[TpeobpazoBanue ypaBHeHU. OCHOBHBIE TPUEMBI PELLICHUS] YPaBHEHHH.
Pemenne panmoHanbHbIX YpaBHEHUM U CUCTEM YPaBHEHHUH. 9

Pemenve nppanvioHaabHBIX YPABHEHUN U CHCTEM YPaBHEHUH.
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.

CamocmosmenvHas paboma o0dyuawuxcs:
Buvinonnenue oomawnux 3a0anuii.

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

Pa3zoen 9. lloBTOopenue

Copep:kaHue y4eOHOro MaTepuaa

13

Hpakmultecmte 3anamus.

ANENENENENE NN

JleiicTBUs ¢ NEHCTBUTEIBHBIMY YUCIIAMH.

JIeficTBHSI ¢ KOMIUIEKCHBIMH YHCIIAMH.

[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

«MHOTrorpaHHUKN»

«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 mamemaniuxke.

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!

. [TocamgovHbIe MECTa IO KOJIMYECTBY O0YYArOIIUXCS;

. 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. UndopmaunonHoe odecrniedeHne 00yueHust

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 xmace». — 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. Konecuuxosa, O. H. KonecaukoB «Anre6pa u Hauana ananuza. 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. — Cankr-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
IpernoJiaBaTesieM B IpolLiecce MPOBEIECHUS CaMOCTOATENBHBIX pab0T, KOHTPOJIBHBIX PadoOT,
YCTHBIX OTBETOB 00YYArOIIUXCS, @ TAKXKE BBITIOTHEHUS 00YJIAIOIUMHUCS JOMAIIHUX 33 JaHHH.

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

®opMbI M METOABI KOHTPOJIS U
OLIEHKHM Pe3yJIbTATOB 00y4YeHusl

Vmenua:

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

@poHTANBHBIN U UHIUBULYATbHBIN
omnpoc. CamocTosTenbHas padboTa.
Pemenune ynpaxuenuit. 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 ynpaxuenuii. [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. OueHka p/o. AHanu3 u
OLIEHKA 3HAHWI NIPU BBITOJTHEHUH
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 UCTIONIB30BaTh  TMOHATHE  (QYHKIUHU
ONMCaHUs U aHaJIM3a 3aBUCUMOCTEI BEITMUMH;
UCNO0JIb30BATHh NMPUOOpPEeTeHHbIe 3HAHUSA W YMEHUS
B NPAKTHYECKON NesTeJJbHOCTH H IOBCEIHEBHOM
JKM3HMU .

JUIA

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

4 Ui onucaHus ¢ momombio  GyHKuud | 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.

TPUTOHOMETPUYCCKUE YPaAaBHCHHSA, 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, APYMEHMUPOBAMb 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.
O1eHuTh OTBETHI 00YJAFOIIHUXCSI.

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 PaCIOJI0KEHNE OOBEKTOB B IPOCTPAHCTBE;

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

v HaXOJWUTh  TPOU3BOJHBIC  AJIIEMEHTAPHBIX | PemeHue ynpaKHeHHUH.

byHKUINi; CamocrositenbHas padboTa.
Kontponbnas padota. Ouenka p/o.
AHanu3 U OlleHKa MMCbMEHHBIX padoT.

v WCIOJIb30BaTh MPOU3BOIHYI JUIsl H3ydeHHs | DpoHTaIBHBIN OIpocC.

CBOWCTB (P)YHKLUH U MOCTPOSHHS IPaUKOB;

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

v MPUMEHATHh TPOU3BOJHYIO Ui IPOBEACHUS
OpUOIMKEHHBIX — BBIYMCIICHUHM,  peliaTh  3aJayu
MPUKJIIATHOTO Xapaxkrepa Ha HaXOXJICHUE

HAnOOJILIICTO 1 HAUMEHBIIIETO 3HA4YCHUA,
HCII0JIb30BATh IIpHOﬁpeTeHHbIe SHAHUA U YMCHHUSA
B HpaKTH‘{eCKOﬁ JesTeJIbHOCTH M IOBCETHEBHOI
JKM3HM [JI1: PEIICHHA IIPUKIAAHBIX 3aaa4, B TOM
YHUCJIC COHMAJIbHO-O3KOHOMHWYCCKUX U (1)I/I3I/I‘-IGCKI/IX, Ha
HauOOJIBIIINE n HAauMCHBIINC 3HAa4YCHUA, Ha
HAaXO0XKXIACHUC CKOPOCTHU U YCKOPCHMU,

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

v pacno3HaBaTb Ha 4Yeprexax U MOJEIAX
IIPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCUTH TPEXMEPHbIE
O00BEKTHI C UX OMUCAHUAMHU, U300PAKEHUAMHY;
H300pakaTh OCHOBHbIE MHOTOTPAHHUKH

NunuBuayanbHbi 1

(bpoHTATBHBIN ONPOC, TOCTPOCHHE
n300pa’keHUH MHOT'OI'paHHHUKOB.
Omnenka p/o. OueHka yCTHBIX OTBETOB,
aHaJIN3 ¥ OLICHKA TOCTPOCHUS
M300paKeHHI.

v BBITIOJIHSTh YEPTEKH 10 YCIOBUAM 337134, IToctpoenue ueprexeit. Onenka
p/o. O1leHUTH PaBUIBHOCTH U
Ka4yeCTBO YepTeKel.
v pemiaTh IUTAaHUMETpUUYECKHMEe W mpocreiimme | MHauBuayansHas padora.
cTepeoMeTpuyeckue  3afgaud  Ha  HaxoxzaeHue | CamoctosarenbHas padora. OueHka p/o.
reOMEeTPUYECKUX BETUYMH (JIMH, YIJIOB, IUIOLIajeH, | 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. OueHka p/o.
OrneHKa 0TBETOB 00YUaAIOIIUXCSL.

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.
[TpoBepuTh NPaBUIBLHOCTH BBHITOTHEHUS
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 3a/aY;

HCIO0Jb30BATh NPUOOpPETeHHbIC 3HAHUSA U YMEHUA
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 QUTYP;

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 BBIYMCIIUTEIIbHBIE YCTPOMCTBA;

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. I1poBepka p/o —
aHaJIN3 U OLICHKA pelIeHMs 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. Pemenne
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 pabdora. [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.
NuauBuyansHbINA onpoc.
CamocrositensHas padora. [IpoBepka
p/0 — aHaNU3 1 OIIEHKA KauyecTBa
BBITMIOJTHEHHSI MUCbMEHHBIX padoT,
OIICHKA YCTHBIX OTBETOB.

v BBINOJIHATH MPE0OPa30BaHMsI BEIPAXKEHUH,
npuMeHsst POPMYITBI, CBSI3aHHBIE CO CBOMCTBAMU
J0rapugpMmoB;

Pewrenne ynpaxxuenuii. @poHTAIBHBIN
onpoc. [Iposepka p/o. O1ieHUTH yCTHBIE
OTBETHI M aHAJIU3 U OLIEHKA
pe3yJIbTaTOB MMCbMEHHBIX PaloT.

v pemaTh JorapupMuUUecKue ypaBHEHUS,
CBOJISIIMECS K IMHEWHBIM U KBaIpaTHBIM, a TaK)Ke
AQHAJIOTMYHBIE HEPABEHCTBA U CUCTEMBI;

®poHTanbHEIM onpoc. Pemenne
ynpaxHeHui. CamocTosTenbHas
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
ynpaxHeHni. OLeHKa OTBETOB U
pEe3yJIbTAaTOB PEMICHUS YIIPAXKHECHHUIA.

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

HCIIOJb30BaTh IIp]/lOﬁpeTeHHl)Ie SHAHUA U yMemm
B NPAaKTHYECKON NesTeJJbHOCTH M IOBCEJIHEBHOM
JKU3HU.

Pewrenne ynpaxxuenuii. OpoHTaIbHBIN
onpoc. MuauBuyanbHbIi onpoc.
IIpoBepka p/0 — OLIEHUTH OTBETHI
oOydJaroruxcsi.

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

Urenue auarpamm, rpaduKoB.
[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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