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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma y4eGHOTO mpenMeTa «MaTeMaThuKay (Jajee — «MaTeMaTHKa») IMpeJHa3HaYeHa
Ui W3y4eHHsT MaTeMaTHKd B MpodecCHOHANBHBIX oOpa3oBarenbHbiXx opranuzamuax CIIO,
peanu3yomux 00pa3oBaTeIbHyI0 POTPaMMy CPEIHEro ooIero oopa3oBaHus B MpeeliaX OCBOCHUS
OCHOBHOM TpodeccruoHanbHo# 0opazoBarenbHoit mporpammel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO
oOmrero oopazoBanus 1o cnennanbHocTd 21.02.05 «3emenbHO — IMYIECTBEHHBIE OTHOIIICHUSD)

[Tporpamma pa3zpaboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMU:
- ®I'OC COO (IIpukaz Munucrepcra oOpazoBanus u Hayku P® or 17 mas 2012 . N 413 "O6
YTBEPXKJIEHHH (eepalbHOTO TOCYIApCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPETHEro OOIIero
oOpazoBanus" (C U3MEHEHUSIMH U TOTIOTHEHUAMH OT 29 nekadps 2014 r., 31 nexadpsa 2015 1., 29 utons
2017 r, 24 centsa0ps, 11 gexabpst 2020 r.), ¢ yd4eToM NpUMEPHON OCHOBHOM 00pa3zoBaTeNbHOMN
MporpaMMbl  cpeHero oOmiero oOpazoBanust (pemieHue (eaeparbHOro  y4eOHO-METOIUUYECKOTO
o0BearHEHUS TI0 001IeMy 00pa3oBaHuIo - TPoToKoI OT 28 utoHsa 2016 1. Ne 2/16-3).

- ¢ ydyetoM paboueil mporpaMmbl BocmuTaHus 1o crenuanbHocTH 21.02.05 «3emenbHO —

MMYIIECTBEHHBIE OTHOIICHUSD)

Coneprxanue mporpaMmmel «MaremaTHKa» HaIllpaBlIeHO Ha IOCTHYKEHUE CIICAYIOIINX HeJIeH:
e oOecnedeHre chOpPMUPOBAHHOCTH MPEACTABIECHUM O COLMATBHBIX, KYJbTYPHBIX U UCTOPUUYECKUX
(hakTOpax CTAaHOBJICHUS MAaTEMATHKH,
e oOecnieueHne CHOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYSCKOTO W MaTeMaTHYEeCKOTO
MBIIIJICHUS,
e o0OccrieueHne c(HOPMUPOBAHHOCTH YMEHUH TPHUMEHATH TIOJydEHHBbIC 3HAHHUS TpPU PEIICHUN
pa3IMYHBIX 337a4;
e obOecrieuenrne cHOPMUPOBAHHOCTH TIPEACTABICHUN O MaTEMaTHKE KaK YacTH OOIIEeYesIOBEYECKOM
KYJBTYPBI, YHUBEPCATLHOM SI3bIKE HAYKH, MO3BOJISIOIIEM OMUCHIBATh M U3y4aTh PEaTbHBIC MPOIECCHI
U SIBJICHUSI.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «MATEMATHUKA»

MaremaTrka sBiIseTCS  (QyHIAMEHTaIbHOW 00IIe00pa30BaTeIbHOW JUCHUIUIMHOW €O
CJIO’KUBIIMMCS YCTOWYMBBIM COICPIKaHUEM U OOIIUMH TPEOOBAHUSIMH K TIOATOTOBKE OOYYAIOIIMXCS.

B npodeccnonanbHbIX 00pa3oBaTEIbHBIX OPTraHU3AIMSIX, PEATH3YIONIUX 00pa30BaTEIbHYIO
nporpaMmy cpeaHero ooiero odpasosanus B npenenax ocBoenus OIIOII CITO na 6a3e 0CHOBHOTO
o0rmrero oOpa3oBaHus, U3YYCHHE MAaTEMAaTUKH UMEET CBOM OCOOCHHOCTH B 3aBHCUMOCTH OT MPO(uUIIs
poheCcCHOHANTBHOTO 00pa30BaHMUS.

IIpu ocBoenun cneuuanpbHocTelt CIIO TexHuueckoro mnpoduis MNpodecCHOHATHLHOTO
o0Opa3oBaHusi MaTeMaThKa W3y4aercsi OoJiee YriyOJeHHO, Kak NpoduibHas ydyeOHas AUCIUILIMHA,
YUUTBIBAIOIIAs CHEHU(UKY OCBAaMBAEMBIX CIEIHAIBHOCTEH. OTO BBIpaXKaeTcsl B COACpPKAHUU
00y4eHHUs, KOJMUYECTBE YaCOB, BBIACISICMBIX Ha M3YYEHUE OT/ACIBHBIX TEM MPOTPaMMBbI, TIYOHMHE HX
OCBOCHHUSI CTYyACHTaMH, OOBEME U XapaKTepe NPaKTHUUECKUX 3aHATHUH, BUAAX BHEAYAUTOPHOU
CaMOCTOSITENILHOM pabOThI CTYICHTOB.

OO01ue nenu u3ydeHus MaTeMaTHKU TPAJUIIMOHHO PEaM3yIOTCSl B YETHIPEX HAMPaBICHUSIX:

1) oOriee npeacTaBneHne 00 UIESX U METOJIaX MaTEMATHKH;

2) UHTEJJIEKTyaTbHOE PA3BUTHE;

3) oBnaieHNE HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocniUTaTeNIbHOE BO3JIEHCTBUE.

[Mpodumuzanus 1eneil MareMaTudeckoro oOpa3oBaHUs OTpa)xkaeTcs Ha  BBIOOpE
MPUOPUTETOB B OpPTaHM3AlUM YU4eOHOW NEeATENbHOCTH oOydaromuxcs. s TeXHU4ecKoro mpoguis
npodeccuoHaIbHOTO 00pa3oBaHUs BBIOOP IeNel CMeIaeTcs B MpParMaTUYeCKOM HAaIlpaBJICHUH,
MpeyCMAaTPUBAIOIIEM YCUJICHHE M PACHIMPEHHE MPUKIAJTHOTO XapakTepa HM3Yy4eHUs MaTeMaTUKH,
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MPEUMYIIECTBEHHOW OPUEHTAIIMH Ha aITOPUTMHUYECKHI CTHIIb IO3HABATEIBHOM eI TeIbHOCTH.

N3ydyeHne wMaremMaTHKu Kak MpoduiabHOM 0oO0Ieo0pa3oBaTenbHOM yueOHONW JIUCIHILINHBIL,
yUUTHIBaIoOIIeH cennduky ocBanBaeMoli cryaentamu cnenuansHoctu CI1O, obecnieunBaercs:

e BBHIOOPOM PA3IMYHBIX [TOJIX0JIOB K BBEJICHUIO OCHOBHBIX MTOHATHIA;

e (QopMHpOBaHHWEM CHCTEMBI Yy4eOHBIX 3aJaHui, oOecrmeynBarOmUX dS(P(PEKTUBHOE OCY-
[IECTBJICHUE BBIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

e 0oO0oTrameHueM CIeKTpa CTHIICH y4eOHOW JEATeIbHOCTH 33 CYET COTJIACOBAHUS C BEAYIIUMU
JEeATeTbHOCTHBIMH XapaKTePUCTUKaMU BEIOPaHHOW CHEIMATbHOCTH.

[IpodunbHas cocTaBisIONIas OTPAKAETCA B TPEOOBAHUAX K TIOJATOTOBKE OOYJAIOIIUXCS B YACTH:

e 00mieil cucTembl 3HaHUI: cojAepKaTelbHblEe MPUMEPHI MCIOJB30BAHUS MaTEMaTHUYECKHX
uae 1 MeTo10B B IPO(ECCUOHATBHON JAESITETbHOCTH;

e YMEHHUH: pa3inuue B ypoBHE TPEOOBAHUH K CI0KHOCTU IMPUMEHSEMBIX aITOPUTMOB;

® [IPAKTMYECKOTO HCIIOJIb30BAHUS TNPUOOPETEHHBIX 3HAHUN W YMEHMH: HHAMBHUAYaIbHOTO
y4eOHOro OmbITa B IOCTPOCHUHM MaTeMaTHYeCKUX MOJEJeH, BBIMOJIHEHUU HCCIIEN0BATEIbCKUX
MIPOEKTOB.

Takum o0pazom, peanu3anusi CoJAep)KaHHMs Y4eOHOro TIpeAMeTa OpHEHTUPYEeT Ha
MPUOPUTETHYIO POJIb MPOLECCYAIbHBIX XapaKTEPUCTHK Y4eOHOW padoThl, 3aBUCAIIMX OT MPOQHIIL
npodeccuoHaIbHOTO  00pa3oBaHMs, TMOJY4YEHHMs]  ONbITa  HMCIOJb30BAaHUS  MaTeMaTUKd B
COJIep)KaTeNbHBIX M MPO(ECCHOHAIBHO 3HAYMMBIX CHUTYyallUsX II0 CpPaBHEHHUIO C (QopmalibHO-
YPOBHEBBIMU PE3YJIbTaTUBHBIMHU XapaKTEPUCTHUKAMU OOydEHUSI.

Copepxanue y4eOHOro mpeameTa pa3pabOTaHO B COOTBETCTBHM C  OCHOBHBIMHU
coJiepKaTelbHBIMU JIMHUAMU 00y4eHUSI MaTeMaTHKe:

e anreOpanyeckasl JHMHHS, BKIIOYAIOIIas CUCTEMATH3alMI0 CBEJACHUN O YHUCIIAX; WU3y4YCHHE
HOBBIX U O0OOIIEHHE paHee M3YYECHHBIX oOlepaluil (Bo3BeIeHHE B CTENEHb, W3BICUCHHE KOPHS,
Jorapu(MUpOBaHUE, CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC M OOpaTHbIE K HUM); U3yUYE€HHE HOBBIX
BHUJIOB YHCIIOBBIX BBIPOKEHUH U (GOpPMYJI; COBEPIICHCTBOBAHHE MPAKTHUECKUX HABBIKOB U
BBIYMCIUTENIBHON KYyJIbTYpBl, PACIIMPEHHE W COBEPIICHCTBOBAHME alreOpanvyeckoro arrmapara,
cOpPMUPOBAHHOTO B OCHOBHOW WIKOJIE, W €ro MPUMEHEHHE K pELICHUI0 MaTeMaTH4YeCKUX U
MIPUKJIAIHBIX 33]1a4;

® TEOpeTUKO-(QYHKIMOHAIbHASA JIMHUSA, BKJIIOYAIOIIAs CUCTEMATU3allMI0 U pacUIMpeHue
CBeICHMI O (YHKIUSAX, COBEPIICHCTBOBAHUE TIpadUUeCKUX YMEHMi; 3HAKOMCTBO C OCHOBHBIMU
UIessMM W METOJaMH MaTeMaTHYeCKOro aHaiu3a B o0beMe, MO3BOJISIONIEM HCCIeA0BaTh
aJIeMeHTapHble QYHKIMH U pelIaTh IPOCTeHIIne reoMeTpuyecKue, pUu3nieckue u qpyrue npukiiagHbe
3a/1a4u;

e IMHHUA YPaBHEHMA U HEPaBEHCTB, OCHOBaHHAas Ha TIOCTPOCHHWU U HCCIEAOBaHUU
MaTeMaTHYEeCKUX MOJeNiel, IepeceKaromascs ¢ anreOpanyeckoil U TeopeTHKO-(PYHKIIMOHAIBHOMN
JUHUSMU ¥ BKJIIOYAION[as pa3BUTHE U COBEPIICHCTBOBAHME TEXHUKU  alreOpandecKux
npeoOpa3oBaHUid ISl PELICHUs ypaBHEHUH, HEPABEHCTB W cUCTeM; (opMHpoBaHHE CHOCOOHOCTH
CTPOUTH M HCCIEAOBATh MPOCTEHIINE MAaTeMAaTUYECKHEe MOJICNH MPU PElICHUU MPUKIATHBIX 3ajad,
3a/1a4y U3 CMEXHBIX U CHEeIHAIbHBIX IUCLMILINH;

® TEOMETPHUYECKAasl JIMHMS, BKJIIOYAIOIAs HAIJISIHBIE NPEACTABIEHUS O NPOCTPAHCTBEHHBIX
¢urypax M u3ydeHuUEe UX CBOMCTB, (OPMHUPOBAHHE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpa)KEHUS,
pa3BUTHE CIOCOOOB TE€OMETPUYECKMX H3MEPEHUH, KOOPIMHATHOTO U BEKTOPHOTO METOJIOB IS
pelIeHNns MaTeMaTHYeCKUX U MPUKIIAJIHBIX 3a/1aY;

® CTOXacTHYECKas JMHHS, OCHOBAHHAS HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH, MpeACcTaBIeHUI
0 BEPOSITHOCTHO-CTaTUCTHUUECKUX 3aKOHOMEPHOCTAX OKPYXKAIOLIET0 MUPA.

Nzyuenne yuebHOro mpeamera «MaremaTHkay 3aBepIlaeTcs IMOABEJCHHEM HTOTOB B (opme
9K3aMEHa B paMKax IPOMEKYTOYHON aTTECTAllMU CTYyJEHTOB B Ipouecce ocBoeHns: ocHoBHOW OIIOII
CIIO c momyyeHueM cpeaHero o0Iiero o0pa3oBaHMmsL.



MECTO YYEBHOT' O IIPEJIMETA B YYEBHOM IIJTAHE

«MaremaTkay SBISETCS Y4eOHBIM MpPEIMETOM O00s3aTeNbHOW TNpeAMETHOH o0nacTu
«Marematnka u uHpopmarukay PI'OC cpeanero obmero obOpasoBanus. B mpodeccrmonanbHbIx
00pa30BaTEeNbHBIX OPraHU3ANUAX, PEATH3YIOMIMX O00pa30BaTEIBHYI0 MPOTPAMMYy CPEIHETO OOIIero
oOpazoBanus B npenenax ocsoenus OIIOIT CITO Ha 6a3ze 0cCHOBHOTO 001IeT0 00pa3oBaHMs, yIeOHBIN
npeamer «MaremaTtuka» u3ydaercs B oOmeoOpazoBaTenbHOM ukie ydyeonoro miana OITOIT CITO
Ha 0a3e OCHOBHOTO 001Iero o0pazoBaHus C MOJlydeHHeM cpenHero obmero oopazosanus ([IIICC3). B
yueOnbix turanax [I[ICC3  yweOHbid mpenmer «MareMaTiKa» BXOIUT B COCTaB OOIIMX
o0m1eo0pa3oBaTeNbHbIX Y4E€OHBIX JUCHUIUIMH, (OPMUPYEMBIX W3 00s3aTENbHBIX MPEIMETHBIX
obnacteit ®I'OC cpennero obmiero odpazosanus, it npodeccuit CITO wnmm cnenmansHocteir CITIO
COOTBETCTBYIOIIETO TIPOPuIsi MpoheCcCHOHATHFHOTO 00pa30BaHuUS.

PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJIMETA

OcBoenme conepkaHus ydeOHOro mnpeamera «MaremaTuka» oOecleunBaeT IOCTHKEHUE
CTYIAEHTaMHU CIEAYIOIINX PEe3yabTaTOB:

e JIMYHOCTHBIX:

- chopMUPOBAaHHOCTH TIPEACTABICHUI O MaTeMaTHKE KaK YHUBEPCATLHOM S3BIKE HaYyKH,
Cpe)ICTBe MOJIeJ'II/IpOBaHI/IH HBJ’IeHI/Iﬁ nu HpOHeCCOB, nacax U METoaax MaTeMaTuKU,

- TIOHMMaHWE  3HAYUMOCTH  MaTeMaTHKA JUIsi  HAyYHO-TEXHWYECKOTOo  Iporpecca;
c(hOpMHUPOBAHHOCTh OTHOIIEGHUS K MaTeMaTHKE KaK K YacTH OOIIEeUYeTIOBEUYECKOM KYIbTYpPHI Uepe3
3HAKOMCTBO C UCTOPUEN Pa3BUTUSI MAaTEMATUKH, SBOJIIOIIME MAaTEMAaTUUYECKUX UIEH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS, aJTOPUTMHUUYECKON
KyJIbTypbl, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM I Oymaymied mpodeccHOHaTbHOM
NEeSTETLHOCTH, JIJIS1 IPOJIOJDKEHUS 00pa30BaHus U caM00Opa30BaHMUs;

- OBJIQJICHUE MATEeMaTHYCCKUMH 3HAHMSIMHU M YMEHUSMH, HEOOXOJWMBIMU B TIOBCEAHEBHOM
YKU3HH, JIJI1 OCBOCHHS CMEXHBIX €CTECTBEHHOHAYUHBIX IUCIUIUIMH U TUCIUTLIINH PO (HECCHOHATEHOTO
LUKJIA, JUIS TONMy4YeHHs: oOpa3oBaHHsS B 00MacTsIX, HE TPEOYIOIMMX YIITyOJICHHOW MaTeMaTH4eCKOM
MOATOTOBKH;

- TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHUIO, Ha TIPOTSIKEHUN
BCEH JKM3HM; CO3HATEIIbHOE OTHOIIEHHE K HEMPEepPHIBHOMY OOpa30BaHUIO KAaK YCIOBHUIO YCIICUITHON
npodeCcCHOHAIBHOM U 0OIIIECTBEHHOM JEATEIHbHOCTH,

- TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEILHOM TBOPUYECKOW U OTBETCTBEHHOH JIEATEILHOCTH;

- TOTOBHOCTH K KOJUIEKTMBHON paboTe, COTPYAHUUYECTBY CO CBEPCTHUKAMU B 00Opa30BaTENbHOM,
0OIIECTBEHHO MOJIE3HO, y4eOHO-UCCIeI0BATENBCKON, TPOEKTHOM U APYTUX BUJIAX NEATEILHOCTH;

- OTHONICHHE K MPO(ecCHOHATBLHOW AESITeTbHOCTH KaK BO3MOXKHOCTHU YYacTUsl B PEIICHUU
JUYHBIX, OOLIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATBHBIX TPOOIIEM;

e MeTampeIMeTHbIX:

- YMEHHUE CaMOCTOSITENILHO OTIPEIENIATh LeNH IEATEIbHOCTH U COCTABIIATH IJIaHbI
NeATeIbHOCTH; CaMOCTOSATENIBHO OCYILECTBIIATh, KOHTPOJIHUPOBATh U KOPPEKTUPOBATH JIEATEIBHOCTD;
HCIOJb30BaTh BCE BOZMOXKHBIE PECYPCHI ISl TIOCTUKEHUS TIOCTABJIEHHBIX LIeJel U pean3aluy MIaHO0B
NeATeNbHOCTH; BEIOUPATh YCIIEUIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

- yYMEHHME TMpPOJYKTUBHO OOWaTbcs M B3aMMOJAEHCTBOBATh B IPOLECCE COBMECTHOM
NEeATeNbHOCTH, YYUTBIBATh IMO3UIMMU JIPYTHX YYAaCTHUKOB JESATEIBHOCTH, 3(PQEKTUBHO pa3peuiath
KOH(JIUKTBI;

- BJaJICHHE HaBBIKAMU IIO3HABATENbHOM, y4yeOHO-HCCIENOBATENbCKOH UM MPOEKTHOM
NeATeIbHOCTH, HaBBIKAMH pa3pelieHus MpoOieM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
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IIOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHHIO PA3JIMYHBIX METO0B [IO3HAHNUS;

- TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOATEIbHOH HMH()OPMAIIMOHHO-TIO3HABATEILHON
NEATeNbHOCTH, BKIIOYAas YMEHHE OPHUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHKAX WH(OpMAIH,
KPUTHYECKH OLEHUBATb M HMHTEPIPETUPOBATh HH(MOPMAIMIO, TOIy4aeMyl W3  Pa3IHYHBIX
HUCTOYHUKOB;

- BJIAQJICHUE SI3BIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTMMHO M TOYHO M3Jararb CBOKO TOYKY
3pEHHUsI, HCIIOJIb30BATh A/ICKBATHBIC SI3bIKOBBIE CPEICTBA;

- BJIQJICHUE HaBBIKaMH I03HABATEJIbHOW pe(IEKCUU KaK OCO3HAHUS COBEpIIAEMbIX ACUCTBUN U
MBICJIMTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHMI, T'PAHULL CBOETO 3HAHUS U HE3HAHUS, HOBBIX
ITI03HABATENBHBIX 33Ja4 U CPEICTB U UX JOCTHKEHUS,

- IEJICYCTPEMJICHHOCTh B TMOWMCKAaX W MPHHATUU PEIICHHHA, COOOPa3UTEIBHOCTh M MHTYWIUS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX NMPEACTaBIEHUI; CIOCOOHOCTh BOCIPUHUMATH KPacoTy U TapMOHUIO
MHpA;

® MpeAMeTHBIX:

- cOpPMHPOBAHHOCTH MIPEICTABICHUI O MaTEMAaTUKE KaK YaCTH MUPOBOM KyJIbTYpPbI u
MeCTe€ MaTeMaTHKH B COBPEMEHHOM IMBUIM3ALMU, CIOCO0AX OMUCAHUS SIBJICHHI peaJbHOTO MUpa Ha
MaTeMaTHYE€CKOM SI3bIKE;

- cpOpMHUPOBAHHOCTH TMPEACTABICHUH O MaTEeMaTHYECKUX TMOHATUSIX KaK BaKHEHUIIHUX
MaTeMaTHYEeCKUX MOJEIAX, IMMO3BOJISIONIMX OINHUCHIBATh W HM3y4aTh pa3HbIC MPOIIECCHI W SIBIICHUS,
MMOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUUYECKOTO MOCTPOCHUSI MATEMAaTHUYECKIX TEOPHIA;

- BJAQJCHHE METOJaMH JIOKAa3aTeIhCTB W aJITOPUTMOB PEIICHUS, YMEHHWE WX TPUMEHSTH,
MIPOBOJUTH JI0KA3aTeIbHbIE PACCYKICHUSI B XOJ€ PEIlIeHUs 3a/1ay;

- BJIaJIeHUE CTaHJApTHBIMU MTPHEMaMU PELICHUs] PALlMOHAIBHBIX U UpPAllMOHATIBHBIX,  —
MOKa3aTeJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpPaBHEHUH W HEPABEHCTB, HUX CHUCTEM;
WCIOJIb30BAHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpPaMM, B TOM 4YMCJE ISl MOUCKAa MYTH pEHIeHUs U
WUTIOCTPAINK pEelIeHNs YPaBHEHUN U HEPABEHCTB;

- chopMHPOBAHHOCTH MPECTABICHUN 00 OCHOBHBIX MOHATHUSIX MaTEeMAaTUYECKOTO aHaIHM3a U UX
CBOMCTBaX, BJIaJIcHUE YMEHHEM XapaKTepH30BaTh MOBeJACHUE (DYHKIUM, UCIIOJIb30BAHUE TIOTYYEHHBIX
3HAHMMN U1 OTIMCAHUSI U aHAJIM3a PEaIbHBIX 3aBUCUMOCTEI;

- BIAJICHUE OCHOBHBIMU TOHSATUSMU O IUIOCKMX W TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢burypax, uX OCHOBHBIX CBOICTBAX;

- ¢()OpMUPOBAHHOCTh YMEHUS PaclO3HaBaTh T€OMETpUUECKHE (GUTYphI HA YepTexax, MOJACIAX U
B peaJIbHOM MUpE; IPUMEHEHUE U3YYCHHBIX CBOMCTB reOMeTpUUYECKUX QUryp u popmys AJsl perieHus
reOMEeTPHUYECKUX 33/1a4 U 33/1a4 C MPAKTUUECKUM COJIepKAHUEM;

- chOpMUPOBAHHOCTh MPEACTABICHUN O MpoleccaXx U SBICHUAX, UMEIOIINX BEPOATHOCTHBIN
XapakTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEeaIbHOM MHUPE, OCHOBHBIX MOHSTUAX dJIEMEHTApHOMN
TEOPUHM BEPOSITHOCTEH; YMEHUN HAXOAWTh W OICHHBATh BEPOSTHOCTU HACTYIUICHHUS COOBITUH B
MPOCTEHIINX MPAKTUYECKUX CUTYaLUAX U OCHOBHBIC XapaKTEPUCTUKH CITyJailHBIX BEJIUYUH;

- BIJIaJIcHHE HaBBIKAMU HCIOJIb30BAaHUS T'OTOBBIX KOMIBIOTEPHBIX MPOrpaMM  MpPH pElIeHUU
3aajau.

JIM4HOCTHBIE pe3ynbTaThl OCBOEHUS OCHOBHON 00pa3oBaTENbHON MPOTpaMMbl  JTOJKHBI
OTpaxarb:

1) poccuiickylo TpakIaHCKYIO HICHTHYHOCTH, MATPUOTHU3M, YBaXXEHHE K CBOEMY Hapoy,
YyBCTBAa OTBETCTBEHHOCTH Tmepen PoauHo#, ropaoctu 3a cBoil kpail, cBoio PoauHy, mpomiioe u
HACTOsIII[eée MHOTOHAIIMOHAIBHOTO Hapoaa Poccum, yBakeHHE TOCyAapCTBEHHBIX CHMBOJIOB (Tep0,
¢nar, TUMH);

2) TpaXJIaHCKYIO MO3UIIMI0 KaK aKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHUMCKOTO OOIIECTBa,
OCO3HAIOIIIETO CBOM KOHCTUTYIIMOHHBIC TIpaBa W OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBOIMOPSAIOK,
o0Jaaroero 4yBCTBOM COOCTBEHHOTO JTOCTOMHCTBA, OCO3HAHHO MPUHUMAIOMIETO TPaJAUIIMOHHBIE
HAI[MOHANIFHBIC U O0IIEYEIOBEYECKIE TYMAHUCTUIECKUE U IEMOKPATHUECKUE [IEHHOCTH;



3) FOTOBHOCTb K CiIy’kKeHHI0O OTEUECTBY, €0 3aLIUTE;

4) chopMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKH ¥ OOIICCTBEHHOHN MPAKTUKH, OCHOBAHHOTO Ha JUAJIOre KYIbTYp, a TAaKKe pa3IMuHbIX (hopMm
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHUE CBOETO0 MECTa B MOJUKYILTYPHOM MHUPE;

5) chopMHPOBAaHHOCTH OCHOB CAaMOpPa3BUTHUS M CAMOBOCHHTAHHS B COOTBETCTBHH C
00IIeYeIOBCUSCKUMH IICHHOCTSIMH U UIeajlaMH TPaXKJIaHCKOTO O0IIeCTBa; TOTOBHOCTh M CIOCOOHOCTH
K CaMOCTOATEJIbHOM, TBOPUYECKON U OTBETCTBEHHOM JIEATEIIbHOCTH;

6) TOJIEPAaHTHOE CO3HAHUE W MOBEACHHUE B TOJUKYJIHTYPHOM MHPE, TOTOBHOCTh M CIIOCOOHOCTH
BECTH JUAJIOT C JPYTUMU JIFOJBMH, JOCTHUTAaTh B HEM B3aMMOIOHMMAHHWS, HAXOJWUTh OOIMHE IENH U
COTPYOHHMYATh JJII WX JOCTHXKCHHS, CIOCOOHOCTh TIPOTHBOCTOSITh HJCOJOTHH JKCTPEMU3MA,
HAI[MOHANIU3Ma, KCeHO(OOWH, IUCKPHUMHHALMK [0 CONUAIbHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MTPU3HAKAM U JPYTrUM HETaTUBHBIM COITUATBHBIM SIBJICHUSIM;

7) HaBBIKH COTPYIHHUYECTBA CO CBEPCTHUKAMH, JACTBMH MIIAJIICTO BO3PACTa, B3POCIBIMH B
00pa3oBaTesIbHOM, 00IIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIIeI0BATEIBCKOM, MTPOCKTHOM U IPYrUX BUIAX
NeSITEIILHOCTH;

8) HpaBCTBEHHOE CO3HAHUE U TTOBEJICHNE HA OCHOBE YCBOCHUS 00II€UEIOBEUECKIX 1IEHHOCTEH;

9) roTOBHOCTB U COCOOHOCTH K 00pa30BaHMIO, B TOM UKCIIE caMOOOpa30BaHUIO, Ha TPOTSKEHUH
BCEH JKM3HH; CO3HATCIILHOE OTHOIICHHWE K HEMPEPHIBHOMY OOpPa30BaHHIO KaK YCIOBHIO YCIEITHON
poheCcCHOHANTBHOM U 00IIIECTBEHHOU IeATETLHOCTH;

10) scTeTHyecKkoe OTHOIICHWE K MUPY, BKIOYAas ICTETHKY ObITa, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIICCTBEHHBIX OTHOIICHHIA,

11) mpuHATHE W pealM3aluio IEHHOCTEeW 3M0pOBOTO0 M 0Oe30MacHOro oOpasza JKHU3HH,
MOTPEOHOCTH B (U3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSAX CIOPTHUBHO-03JI0POBUTEIIHHOMN
NeSITeNIbHOCTBIO0, HETIPUSITHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIOTPEOICHHS aJIKOr0Jisl, HAPKOTHKOB;

12) OepexHOe, OTBETCTBEHHOE UM KOMIICTEHTHOE OTHOIICHHE K (U3HUYECKOMY H
MICUXO0JIOTMYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYI'HX JIIOJIeH, yMEHHE OKa3bIBaTh MEPBYIO
MTOMOIIIb;

13) oco3HaHHBI BBIOOp Oymaymieid MpodecCHu U BO3MOXKHOCTEH peanu3alud COOCTBEHHBIX
YKU3HEHHBIX IJIAHOB; OTHOILIEHUE K MPO(ECCHOHANTbHON NESTENbHOCTH KaK BO3MOKHOCTH y4acTus B
PELICHNUU JMYHBIX, O0IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAIIMOHATBHBIX TPOOIIEM;

14) chopMHpPOBAHHOCTH HSKOJOTMYECKOTO MBIIUICHUS, I[OHUMAHUS BIUSHUS COLUAIBHO-
SKOHOMMYECKUX IMPOLIECCOB HAa COCTOSIHME MPUPOJHOM U COIMAIBHOM Cpelibl; MPHOOpeTeHue OmbITa
9KOJIOrO-HANPABIECHHON JEeSITENbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO TMPUHATHUS
[EHHOCTEH CeMENHON KU3HU.



TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanuszammu cojepxanus ydeOHOTO mpenMmeTa «MaremaThka» B TpefesaX OCBOCHHS
IIITICC3 CIIO xoau4ecTBO 4acoB, OTBEAEHHOE HA OCBOCHHE:

O0beM oOpazoBaTeNbHON Harpy3km cryaeHTta — 351 bac, wacth mporpamMmbl - 50 bacos,
peanmu3yercs B popMe MPaKTHUECKOW MOArOTOBKU M BKIIOUYaeT Jeknui 50 yacos, nmadoparopHsiit - 0
4acoB, MpakTu4yeckux — () gacos

OObeM Harpys3Kku CTyJIEHTa BO B3aUMOJICHCTBUM € IIpenojaBaTesieM -234 yaca, B TOM YHUCIIE:

Teopernueckoro oOyuenus — 234 vaca

[IpakTrueckoit noaroroBku — 50 yacos

JlabopaTopHbix padot — () yacoB

[IpakTueckux padot — 0 yacos

BueayauropHoii camocrositensHOM padoTsl — 117 yacos

OBBEM YYEBHOI'O IPEJIMETA

Bua yueOHo# padboThl Oovem uacoe
MakcumajibHasi yyeOHasi Harpy3Ka (Bcero) 351
Oobs13aTesbHAs ayAUTOPHAsl y4yeOHasi HATPy3Ka (Bcero) 234
Harpy3ka cTyjeHTa BO B3aMMO/1eiiCTBMH C NpernoaaBarejieM 234
B TOM YHCIJIE:

MpaKTHYecKas IMOArOTOBKa 50
CamocrosiTesbHast padora o0yuaroierocs (Bcero) 117
IIpome:kyTOoUHAsi aTTecTanMs NPOBOAUTCH B (popMe IK3aMeHA
8 4acoB 3K3aMeH + 8 4acoB KOHCYJIbTAILMS




TemaTn4deckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YIETOM paﬁoqeifl nporpaMmsbl BOCIIUTAHUSA

COJEP/KAHUME YYEBHOT' O ITIPEJIMETA Y/b.04 « MATEMATHKA»

HaumeHnoBanue pa3iesioB M TeM Coaepikanue yueOHOro MaTepuaia, NPaKTHYeCKUe 3aHATHS, CAMOCTONATeIbHAS O0bem Koambt
padora o0y4arommxcs. 4acos pe3yJibTaToB,
(¢popmupoBanuio
KOTOPBIX
cnocodcTByer
3JIeMEeHT
MPOrpamMMbl
1 2 3 4
Marematuka B Hayke, TE€XHHKE, 3KOHOMHKE, MH(POPMAIMOHHBIX TEXHOJOTHUSAX U JIP 4
Beenenne MPaKTUYECKON JiesTeNbHOCTH. Llenu u 3amaun u3ydeHus MaTeMaTUKH IPU OCBOCHHUHU 2
npodeccuit CIIO u cnernumansHocter CIIO.
12
Tema 1 Copep:xxaHue y4e0OHOro MmaTepuaJja 8 JIP 5
[lenble u panoHANIbHBIEC YKCIIA. [[eHCTBUTENIbHBIC YHCTIA. JIP 6
Pa3BuTuHe NOHATHSA O YHUCIE KomrmuiekcHble uncna. JIeMcTBUSI ¢ KOMIIEKCHBIMU YUCIaMU. JIP 7
[TorpemHoCcTs MPUOMIKEHHBIX 3HAUYCHUM umceln. [leficTBue Haa TPUOIMKECHHBIMHU JIP 8
3HAYEHHUSIMU YHCEJL. JP9
IlpakTHYeckasi MOAr0TOBKA 2
Apudmernueckue OEHCTBUS HaJ YHCIaMH, HaXOXXICHHE NPUOIMKEHHBIX 3HAYCHHI
BEJIMYMH U MOTPEIIHOCTEeH BhIUMCICHUN (a0COMIOTHON U OTHOCUTEIHHOM), CpaBHEHHE
YHCIIOBBIX BBIPAXKEHHIH.
IIpakTHYeckue 3aHATHS 2
Boinmonnenue mnpaktuyeckux paboT. AOCONIOTHAas W OTHOCHTENbHAs MOTPEHIHOCTb.
[Tpubnmxennble BeIuucieHus. J[edcTBUs ¢ KOMIUIEKCHBIMU YHCTIaMH.
CamocrosiTesibHAs padoTa 4
42
Tema Il Coaepikanue y4eOHOro MaTepuajia 28
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KopHu, crenenu u jgorapugmsl

KopHu HatypanbHOM cTeneHu W3 uucia U ux cBoiicTBa. CTeNeHH C pallOHaIbHBIMU
IoKa3aTeysIMH, UX cBoKMcTBa. CTEIICHU ¢ ACHCTBUTEIBHBIMH ITOKazaTelamu. CBoMCTBA
CTEIIEHU C JEUCTBUTEIBHBIM IMOKA3aTEIIEM.

Jlorapudm uymcna. OcHOBHOE Jorapu(MHUUECKOEe TOXISCTBO. JlecATHUHBIE W
HarypanbHbie Jorapudmel. [IpaBuna geficTBuii ¢ norapupmamu. [lepexon k HOBOMY
OCHOBAHMIO.

[IpeobpazoBanue panMoOHAIBHBIX, WPPALMOHAILHBIX CTENEHHBIX, MOKAa3aTeIbHBIX WU
norapu(GMUUECKUX BBIPAKCHHIA.

JIP 5
JIP 6
JP 7
JIP 8
JIP 9

IIpakTHyeckasi NOArOTOBKA 4

Pemrenne nmpukiagHeIX 3a7a4, CBA3aHHBIX C BBIIIOJHEHUEM PAacyeTOB C paJuKaIaMU U

aorapudmamu.

IIpakTHuyeckune 3aHATHS 10

Brruncnenue u cpaBHeHHE KOpHeEW. BbINIoNHEHNE pacyeToB ¢ paaukaiamu. Pemenue

MppalMOHAIBHBIX ypaBHEHUN. HaxokJeHue 3HaueHuM CTeneHEeH C pallOHaIbHBIMHU

nokazarensimMu. CpaBHeHue crerneHeil. [IpeoOpa3zoBaHus BbIpaXeHMI, COAEpIKALIUX

creneHu. PemieHne mnoka3aTenpHBIX YpaBHEHWW. PemleHue nDpuKIaaHbIX 3a]ad.

Haxoxnaenue 3HaueHuil jorapudma mo Mpou3BOJbHOMY OcHOBaHuio. I[lepexon ot

OJIHOTO OCHOBaHMA K JpyroMmy. BblumcieHne U cpaBHEHuE JiorapupMos.

JlorapugmupoBaHue U NOTEHIXPOBaHUE BhIpaxkeHUU. [IpnOnmkeHHbIe BEIUNCIIEHUS U

peleHus NPUKJIAAHbIX 3a1a4. Pemenue norapuMuueckux ypaBHEHH.

CamocrosiTeJibHAsi paboTa 14

JloKiagpl o TeMaM:

Hcropus OTKpBITHS YuCIIa €.

HcTopust oTKpbITHSA JIOTapU(PMOB.

[IpakTyeckoe npuMeHeHue Jorapupmos.

JlecsTUUHBIE U HATypaJlbHbIE JIOTapU(MBI.

30

Tema 11 Cojaep:xkaHue y4eOHOro MaTepuaJa. 20
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OcHOBHBIE NOHATHS CTEpEOMETPUH. B3auMHOE MOI0KEHUE MPSAMBIX U INIOCKOCTEN B JIP S
IIpsaMbIe U MJIOCKOCTH B MPOCTPAHCTBE. JIP 6
NPOCTPAHCTBE [TapannenpHOCTh NPSIMOM U IJIOCKOCTH. YTOJ MEXAY CKPELIUBAOIIUMUCS MTPSIMBIMHU. JP 7
IIpu3Hak nmapajuieIbHOCTH IBYX INIOCKOCTEH. JIP 8
[IepnenuKyisipHBIE IPSAMBIE K IITIOCKOCTH. JIP 9
[lepnenukynsp 1 HaKJIOHHas
Teopema o Tpex nepneHauKyIsIpax.
JIByrpaHHble ¥ THHEHHBIE YTibl. [1omans mpoeKIuu II0OCKOH GUTypHI.
[lepneniuKynsgpHbIE MIOCKOCTH.
MHororpasHsl€ yrisl.
l'eomerpuueckue mnpeoOpa3oBaHMsl  MPOCTPAHCTBA:  NapauIeIbHBIA  MEPEHOC,
CUMMETpHUsI OTHOCUTEIBHO IUIOCKOCTH. [lapamnenbHoe mpoexTupoBanue. Ilmomanmb
opToroHajibHOM npoekiuu. M306paxeHne npocTpaHCTBEHHbBIX (UTYD.
IIpakTHyeckas MOAroTOBKA 8
Pemenne mpukianHbIX 3aad, CBSI3aHHBIX C TMOCTPOECHHUEM MPSAMBIX U IIOCKOCTEH,
BBIYHCIIEHUEM PACCTOSIHUN U YIJIOB B IPOCTPAHCTBE.
IIpakTHYecKkue 3aHATHS 4
[Ipu3Hakyu B3aUMHOIO PACIOJIOKEHHUS MPSAMBIX. YTOJ MEXIy NpsAMbIMU. Bzaumuoe
pacIoyoKeHne NpsAMbIX U IIOcKocTel. [leprneHauKynsap U HakJIOHHAs K IUIOCKOCTH.
Yroa Mmexay npsiMoi U IJIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PACIOJIOKEHUH MPSIMON U
mwiockocTu. Teopema o Tpex neprneHAuKyspax. [[pusHaku u cCBOKMCTBA MapaieIbHbIX
U MEPHEHANKYISAPHBIX IIOCKOCTEH. PaccTosiHME OT TOYKU 10 IIOCKOCTH, OT IPSAMOM
0 IUIOCKOCTH, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU, MEXIY CKPEIIMBAOIIUMUCS
IPSIMBIMHU.
CamocrosiTesibHasi padoTa. 10
IIpe3enTarmuu:
Boruncnenue miomaay npoeKIuu miocKoi (GpUrypsl.
MHororpaHHsl€ yribl.
[IpuMeHeHre OpTOroHaJIbHOTO MPOEKTUPOBAHUS B TEXHUUECKOM YEPUCHHH.
CummeTpusi B IPOCTPAHCTBE.
24
Tema IV Coaepikanue y4eOHOro MaTepuaJa. 16
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KOOp)II/IHaTLI U BEKTOPbLI

[IpsmoyronpHas (nekapTroBa) cucrteMa KoopauHaT B IpocrpaHcTtBe. Dopmyna
paccTosiHUST MEXKIy ABYMSI TOYKaMH. YpaBHEHHs c(depbl, IIIOCKOCTH U TPSMOH.
Bexropel. Moaynb Bektopa. PaBeHcTBO BeKTOpOB. Ci10KEHUE BEKTOPOB. Y MHOKEHHE
BEKTOpAa Ha 4ucio. Pa3noxxeHue BEKTOpa IO HANPABICHUSAM. YTOJI MEXAY ABYMs
Bekropamu. Ilpoekuus Bekropa Ha ocb. Koopaunarsl BekTopa. CxanspHoe
pou3BeieHue BEKTOpoB. lcrnonb3oBaHue KOOpAMHAT U BEKTOPOB IIPU pEIICHUU
MAaTEMaTUUYCCKUX U NPUKIIAHBIX 3a/1a4.

HpaKTI/I'leCKaH noAroToBKa

Pemenune npuknaaHbIX 3a/ad, CBSI3aHHBIX C OIpPENEICHUEM KOOpJAMHAT Tejla B
npoctpaHcTBe. OmnpeneneHue pacCTOSTHUS MEXIy Todukamu. OrpeneneHue BeIUYUH
yTJIOB.

HpaKTI/I‘IECKI/Ie 3aHATUSA

Bexkropsl. [leiicTBus ¢ BekTtopamu. JlekapToBa crctemMa KOOPAMHAT B MPOCTPAHCTBE.
VYpaBHEHHE OKPYKHOCTH, Cepbl, TUIOcKocTH. PaccTosare Mexny Toukamu. JleicTBust
C BEKTOpaMH, 3aJaHHBIMH KoopauHaTaMH. CKaJISIpHOE MPOU3BEACHUE BEKTOPOB.
BektopHoe ypaBHeHME NpSAMOW U IUIOCKOCTH. M CMonb30BaHHE BEKTOPOB MpHU
JI0Ka3aTeJIbCTBE TEOPEM CTEPEOMETPHUH.

CamocrosiTesibHast padbora

Koncnektsl: BekTopHoe 3a1anie TpsIMBIX U TIJIOCKOCTEN B MPOCTPAHCTBE
Pemenue 3a1ay METOI0M KOOpIUHAT.
CmenmaHHO€e MPOU3BENICHHE TPEX BEKTOPOB U €r0 CBOMCTBA.

JIP 5
JIP 6
JP 7
JIP 8
JIP 9

Tema V

OCHOBBI TPUTOHOMETPHUH

47

Conep:xaHue y4e0HOro MaTepuaJa.

31

OcHoBHble mOHATUS. Pagmannas mepa yria. BpamarensHoe aukenue. CuHYC,
KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YHCIIa.

OcHoBHbIE TpUroHOMeTpHueckue ToxaectBa. dopmynel npuBeneHus. DPopmyibl
cnoxenusi. Dopmynsl yaBoeHus. @opmyiibl TOJOBUHHOTO yria.

[IpeoOpazoBanus MPOCTEHIINX TPUTOHOMETPUUYECKUX BbIpakeHui. [IpeobpazoBanue
CYMMBI TPUTOHOMETPHYECKUX (DYHKIUI B MPOU3BEICHHE U MPOU3BEACHUS B CYMMY.
Bripakenue TpuroHoMeTpudeckux (GyHKIUH Yepe3 TaHT€HC TIOJIOBUHHOTO apryMeHTa.
Tpuronomerpuuecke ypaBHeHUs U HepaBeHCTBA. [Ipocrelimme TpuroHoMeTpuyecKkue
ypaBHeHus.  [lpocreifmme  TpuroHoMmerpuueckue  HepaBeHcTBAa.  OOparHbIe
TPUTOHOMETPUYECKHUE GbyHKIHH. ApKcuHYC, apKKOCHHYC, apKTaHT€HC.
Tpuronomerpuueckue QpyHKIMHU, UX cBOcTBA U rpaduk. [IpeoOpasoBanus rpadukos
TPUTOHOMETPHUECKUX (PYHKIIHIA.

IIpakTHYeckas NOArOTOBKA

JIP 5
JIP 6
JIP 7
JIP 8
JIP 9
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Pemenne  mpuKnmaaHBIX  3aqad,  CBA3aHHBIX C  TOCTPOCHHEM  rpaduKoB
TPUTOHOMETPUUYECKUX (PYHKIUH U UX UCCIICIOBAHHEM.

IIpakTHYecKHe 3aHATHSA 14
Paguanuplii MeTON WM3MEpEHHs YIJIOB BpAIICHUS WU CBSI3b C TPAAyCHOH MeEpoil.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYIBI CIOXKEHHS, YIBOCHUS,
npeoOpa3oBaHWe CyMMBI TPUTOHOMETPHUYECKHX (QYHKIUH B  MPOU3BEACHHE,
npeoOpa3oBaHne MPOU3BEACHUS TPUTOHOMETpHUECKUX (DYHKIMIA B cyMMy. OOpaTHbIe
¢ynkuuun uw ux rpadukn. I[IpeoOpaszoBanus rpaduka ¢yakmum. ['apmonnyeckue
KosieOaHus. Pemenne mpuKIIaaHbIX 3a1a4.
CamocrosiTesibHAs padoTa 16
Joxnassr:
Hcropust OTKPBITUS TPUTOHOMETPUICCKHUX BEITHYNH.
O mpOoNCXOKICHUH SAUHUI] H3MEPEHHS YTIIOB.
27
Tema VI Cojaep:kaHue yueOHOro MaTepuajia 18
OO6nacTh ompeneNeHus M MHOXECTBO 3HAUYCHMH; rpapuk (QYHKUHH, MOCTPOEHHE JIP §
DyHKIUN U TPadUKH rpaduKoB PyHKINH, 3aJaHHBIX PA3TUYHBIMH CTIOCOOAMH. JIP 6
CpoiictBa (¢GyHKIIMH. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUUCHHOCTb, JP 7
MepUOIUYHOCTh. [IpoMexyTku Bo3pacTaHusi U yObIBaHUS, HauOosbliee W JIP 8
HauMeEHbIIlee 3HaUeHUs, TOUKH dKcTpeMyMa. ['paduueckas unrepnperanus. [Ipumepsr JIP 9
(YHKIIMOHATBHBIX ~ 3aBUCHMOCTEM B peaJibHbIX Ipoleccax U SBJICHHSX.
Apubmernueckune omnepanuu Haj (GyHkumsMu. CrioxHas (QyHKIUS (KOMITO3HUITHSA).
[Tonsitue o HenpepbiBHOCTH GyHKIUU. OOpatHbie GyHKIMH. OOIacTh ONpeaesieHus U
obsacTh 3HaUYCHUM oOpaTHOU PyHKIMH. ['paduk oOpaTHON DYHKIIHUH.
IlpakTHYeckasi MOAroTOBKA 4
Pemenune npukiagHbIx 3a7a4, CBSI3aHHBIX C 3aBUCUMOCTBIO MEXAY IMEPEMEHHBIMU B
peanbHbIX mporeccax. lloctpoenue u uyteHue rpa@ukoB QyHKIUH.
IIpakTHYecKne 3aHATHS 6

IIpumepbl 3aBUCHUMOCTEM MEXIy IEPEMEHHBIMM B pEAIbHBIX Ipollieccax U3
CMEXHBIX aucuumiuH. Onpenenenue QyHkuuid. IToctpoeHne u yreHue rpaduxon
¢ynkuuit. Wccnegoanme  ¢ynkuumu.  CBoiicTBa  TUHEWHOW,  KBaJIpaTUYHOM,
KyCOUHO-IMHEWHOM M JpOOHO-IMHEHHON  (QyHKIML. HemnpepsiBable 1
nepuonuyeckue QyHkuuu. CBoiicTBa W rpaduku cHHyca, KOCHHYCa, TaHT€HCa U
KoTaHreHca. O6paTHble (GyHKUMU U UX Tpauku. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢ynkuuu. [IpeoOpasoBanus rpaduka QyHKIUH. [apMoHHMYecKkHe KoJeOaHUs.
[Tpuknaaneie 3amaun. IlokaszarenbHble, JorapupMUyecKHe, TPUTOHOMETPHUYECKHUE
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YpaBHEHUS U HEPABEHCTBA.

CamocrosiTesbHasi padora 9
NunuBuayanenelie 3aganus: [locTpoenue rpadkoB GyHKITHIA.
IIpeobpazoBanue rpadukoB. Pemenne npukiaaHbIx 3a1a4.
39
Cojaep:kaHue y4eOHOro MaTepuaJa. 26
Tema VII Muororpanuukd.  Bepmmubl, pebpa, TpaHd  MHOTOTpaHHHWKa.  Pa3Beprka. JIP 5
MHororpaHnssle yribl. Beinykibie MHOrorpanHuku. Teopema Diinepa. JIP 6
MHOrorpaHHMKH M TeJa [Ipusma. Ilpsamas u HaknoHHas npusma. [IpaBunbHas npusma. [apamnenenunen. Kyo6. JIP 7
BpallleHUsA [Inpamuna. [IpaBunbsHas nupamuna. YceuenHas nupamuja. Terpasap. JIP 8
CumMMeTrpuu B KyOe, B apajjiesienuIesie, B IpU3Me 1 MUpamMmuIe. JIP 9
Ceuennst Kky0a, mpu3sMbl © mnupamuisl. llpeacraBieHne o0  MPaBUIBHBIX
MHOTOTpaHHUKaX (TeTpaszpe, Kyde, OKTaspe, 10JeKadIpe U UKOCadIpe).
Tena m MOBEPXHOCTH BpalIEHUsS: LWJIAHIP, KOHYC, YCEYEHHBIM KOHYyC. OCHOBaHHME,
BBICOTa, OOKOBAs TIOBEPXHOCTH, 00Opa3yromias, pa3BepTka. OceBble ceYeHUs U CeUCHUS,
napajuiesibHble OCHOBAHHUIO.
Map u chepa, ux ceuenus. KacarenpHas miockocTs k cdepe.
N3mepenus B reometpun. O6beM u ero usMmepenue. MaTerpansHas ¢gopmyna odObema.
®opmynel 00beMa KyOa, MPSMOYTOJIBHOTO Mapaiesienunesa, MpU3Mbl, LHUIMHApPA.
®opmynel  oO0beMa mHpamMuAbl ¥ KoHyca. DOpMyabl IIIOMAIM TIOBEPXHOCTEH
nuinuHapa 1 Konyca. @opmynel o0bema mapa u ruiomamu chepol. [logodbue Ter.
OTHoIeHus mIouaieil NOBEpXHOCTEH U 00bEMOB OJOOHBIX TEJl.
IlpakTHyeckasi MOAroTOBKAa 8
Pemenne npuknazHeIX 3a7ad, CBS3aHHBIX C  HapajlIeIbHBIM IMPOEKTUPOBAHHEM,
CEUEHHEM MHOIOI'PDAaHHHMKOB, BBIYMCICHMEM OOBEMOB M IUIOLIAAEH MOBEPXHOCTEH
paznnyHbIX puryp. CUMMeTpHs B IPOCTPAHCTBE.
IIpakTHYecKkne 3aHATHS 10
[lapannenpHoe MpoeKTUpOBaHME M €ro cBoiictBa. Teopema o  IUIOIIAAU
OPTOTOHAJIBHOM  MPOEKUUH  MHOTOYroJbHMKAa.  B3auMHoe  pacroiioxeHue
IPOCTPAHCTBEHHBIX (GUryp. PazmuuHble BUABI MHOTOrpaHHHUKOB. VX H300pakeHMUs.
Ceuenusi, pa3BepTKH MHOrorpaHHuKoB. [lnomans nmosepxHoctu. Bunel cummerpuii B
npoctpaHctBe. CUMMeTpHsi Tel BpallleHHMss M MHOTOIpaHHHMKOB. Bpluucienue
iomaaed u 00beMoB.
CamocrosiTesbHast padora. 13
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[Ipesenranuu:

[TapannensHble ceueHUs

[IpaBunbHBIE MHOTOTPAHHUKH BOKPYT Hac.

[TapannenpsHO€ MPOEKTUPOBAHUE.

[IpaBunbHbBIE U MOJIYTIPAaBUIIbHBIE MHOTOI'PAaHHUKU.

Konnueckue ceueHus 1 UX IPUMEHEHUE B TEXHUKE.

Brimonnaenune rpadu4eckux WLTIOCTPAUi pa3IMYHBIX MHOTOTPAaHHHUKOB.
Brimonnaenue rpaduyeckux WUTIOCTPAil CEYeHNH MHOTOTPaHHUKOB.
BoinosnHenue rpaguueckux WITIOCTPALUi TeJl BpallleHUH.

B3anMHOe€ pacnosiokeHue IIOCKOCTHU U 11apa.

KacarenbHast miockocTs K cepe.

Tema VIII

HauaJja MmaTeMaTH4ecKoro
aHaAJIN3a

36

Conep:xxanue yueOHOro Marepuaja

24

TlocnemoBaTeapLHOCTH. CriocoOsl 3aJaHusg Hu CBOMCTBA YHCIIOBEBIX
nocienoBarenbHocTed. [lonstne o mpenene mocnenoBatenbHOCTH. CylecTBOBaHUE
mnpezfesia MOHOTOHHOM — OrpaHMYEHHOM  mocienoBarenbHOCTH. CyMmupoBaHue
nocieaoBarenbHOCTed. beckoHeuHo yObIBarolasi reoMeTpuueckas Mporpeccust u ee
CyMMa.

[IpousBomnas. IlonstTe o TpoW3BOAHOW (YHKIIMH, €€ TEOMETPUUYECKUA U
(bu3uveckuil cMbICI. YpaBHEHHE KacaTelbHOW K rpaduky dyHkiuu. [IponsBoaHbie
CYMMBI, Pa3HOCTH, MIPOU3BEACHHUS, YacTHbIE. [IpOn3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢dbyaknumii. [IpuMeHeHne NMPOM3BOTHOW K HMCCICIOBAaHWIO (YHKIHUHA M TOCTPOSHUIO
rpaduxoB. IlponsBoausie oOpatHoi QyHKIUU KU KoMmo3uiuu (yHkuuu. [Ipumeps
UCIOJIb30BaHUS TPOU3BOTHON [T HAXOXKICHHS HAWTYYILIEr0 PEIICHHs] B IPUKIIAIHbBIX
3amayax. Bropas mnpou3BoAHAas, €€ TIeOMETPHUYECKUd U (UINYECKUH CMBICI.
Haxoxnaenue ckopoctu ajs mpoiiecca, 3aJaHHoro Gopmynnoi u rpadukom.

JIP 5
JIP 6
JIP 7
JIP 8
JIP 9

IlpakTH4Yeckasi MOArOTOBKA

Pemenue INpUKIIAHbIX 3a1a4, CBsJA3dHHBIX C YHUCI0BOM ocCJICA0BAaTCIbHOCTEIO,
criocobaMu ee 3agaHuA, BBIYUCICHHUC YJICHOB ITIOCICIOBATCIBHOCTH. Haxoxxnenue
HaI/I6OJ'ILHIerO, HaNUMCHBIICTO 3HAYCHUS U SKCTPEMAJIbHBIX 3HAUCHUMN (bYHKI_II/II/I

IIpakTHYecKHe 3aHATHSA

UucnoBas TOCIENOBATEIBHOCTb, CIIOCOOBI €€ 3aJaHus, BBIYMCICHUS YJICHOB
nocnenoBarenbHocTH. Ilpegen mocnenoBatensHOCTH. beckoHeuHO —yObIBaromias
reoMerpuueckas nporpeccus. [lpons3BomHas: MEXaHMYECKUH W TIE€OMETPUYECKHN
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelabHOH B oOmmeM Buje. [IpaBuna u Gopmysbl
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maddepeHuupoBanus,  TaONMIA  TPOM3BOAHBIX  AJIEMEHTAPHBIX  (DYHKIHIA.
HccnenoBanue (yHKIMU € TOMOLIBIO Mpou3BOaHOW. Haxoxknenwe HauOoJbIIero,
HAaMMEHBIIETO 3HAYCHUS ¥ SKCTPEMAIbHBIX 3HaUeHUH (QYyHKIUH.

CamocrosiTesbHasi padora 12
Koncnexrsr: [IponsBoaabie 00paTHBIX QYHKIHIA.
®opmyna Jlarpanxa.
[IpubnmxeHHbIE BBIYUCIICHUS.
IIpeszenranus. [Ipumenenus HenpepsIBHOCTH. MeTO 1 HHTEPBAJIOB.
Pedepar. [IpakTrueckoe nmpuaokeHUe MPOU3BOTHON B (U3BHKE U TEXHUKE.
Hoxnansl: Uctopus quddepeHumpoBanus.
Ucropuueckue cBenenus o Jlarpamxke.
Pa6ots! JleliOHMIa B 00J1aCTH MAaTEMAaTUYECKOTO aHAJIM3a.
27
Tema VIII Copepxanue yueOHOro Marepuaa 18
[TepBooOpa3znas u unTerpan. [IpumeHeHne onpeaeeHHOro HHTerpaia st JIP 5
HNHTerpa u ero npuMeHeHue HaxO0KJICHUS TUIONIAIM KpUBOJWHEHHOHN Tpanenun. @opmyna Herorona—IJleiibnua. JIP 6
[Ipumepbl npuMeHeHus! HHTerpajja B GU3MKE U T€OMETPHUH. JP 7
IlpakTHyeckasi MOAroTOBKA 3 JIP 8
Pemenne npukiaaHbIx 3a/1a4, CB3aHHBIX C MTPUMEHEHUEM MHTErpajia K BEIYMCICHUIO JP9
(U3NYECKUX BEJTMYUH U IJIOMIACH.
IIpakTHYeckHne 3aHATHS 8
HNuterpan u mnepBooOpasnas. Teopema Heriorona—IJleitOuuma. Ilpumenenue
MHTErpaja K BBIUMCICHUIO (PU3HMUECKUX BEJINYMH U TUIOMIAAEH.
CamocrosiTeJibHasi padoTa 9
Pedepatsi: ['eomerprueckue npuiiokeHus onpeAeaEHHOro HHTerpaa.
dusnyuecKue NpUIoKEHHs HEONpeIeIEHHOI0 HHTErpaa.
dusnyueckue NpUIoKEeHUs ONPEAEICHHOTO HHTErpaa.
Joxknan. 13 uctopuu UHTErpajbHOIO MCUUCIICHHSL.
18
Tema X Coaepikanue y4eOHOro MaTepuajia 12
OneMeHThl KOMOMHAaTOpUKH. OCHOBHbBIE TMOHSTHS KOMOMHATOPHKH. 3ajaud Ha JIP 5
KomoOunaropuka HOJICUET YKCcia pa3MelIeHuH, epecTaHOBOK, coueTaHuil. Pemenne 3a1a4 Ha nepebop JIP 6
BapuantoB.  @opmyna  O6uHoma  Hprorona.  CpoiicTBa ~ OMHOMHHAJIBHBIX JP 7
koapuuuentoB. Tpeyronpauk [lackans. JIP 8
IIpakTHyeckasi NOArOTOBKA 3 JIP 9
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Pemenne MPUKIIAJHBIX 3a7a4, CBA3aHHLIX C IMTPUMCHCHHUCM ITPABUJI KOM6I/IHaTOpI/IKI/I.

HpaKaneCRne 3aAHATUSA

Wcropus pa3BuThs KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH U CTATHCTUKH M UX POJIb B
pPa3IUYHBIX cdepax YeIOoBEUYECKOW KHU3HenesTenbHOCTH. [IpaBmia KOMOWHATOPUKH.
Pemenne koMOMHATOPHBIX 3a/a4. Pa3MeneHus, cCOYeTaHnus U MEPECTAaHOBKH. buHOM
Hprorona u tpeyronpHuk [Tackais.

CamocrosiTesibHAas paboTa

Pedepar. Hcmonp3oBaHHWE SJIEMEHTOB TEOPHUH BEPOSITHOCTEH TMPH  PEIICHUH
IMPUKJIAAHBIX 3aaa4.

Tema XI

DJIeMEeHTBI TEOPUH BEPOSTHOCTEH
U MAaTEeMaTH4YeCKON CTATHCTHKH

18

Conep:xxanue yueOHOro Marepuasa

12

DneMeHThl Teopuu BeposiTHOCTEeH. CoObITHE, BEPOSTHOCTH COOBITHS, CJIOXKEHUE H
YMHOXEHHUE BeposaTHOCTeH. [oHsATHE 0 He3aBUCUMOCTH COOBITHH. J{ucKpeTHast
Cly4ailHas BEJNMYMHA, 3aKOH ee pacnpeneneHus. UYucioBble XapaKTEPUCTUKH
JMICKPETHOM citydaiiHOM Benm4uHbL. [loHsATHE O 3aKOHE OOJIBIIMX YHCEN.

DneMeHThl MaTeMaTU4yeckol cTaTUCTUKU. llpencraBieHue naHHBIX (TaOIUIBL,
ouarpamMmel,  rpaduku), TeHepajdbHash  COBOKYIIHOCTh,  BbIOOpKa,  CpeaHee
apudmernueckoe, menuana. [loHsTHe O 3agavyax MaTeMaTUYECKON CTaTHCTUKH.
Pemrenne npakTrdeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/I0OB.

IIpakTnyeckasi NOArOTOBKA

Pemenne mnpuknagHbIX 3a4ad, CBS3aHHBIX C  IpUMeHEeHHueM (GOopMya TEOpUHU
BEPOSITHOCTEH U CTATHUCTUKH.

IIpakTnyeckmne 3aHATHS

Knaccuueckoe ompezneneHue BEpOSITHOCTH, CBOWCTBA BEPOSATHOCTEH, Teopema o
cymMMe  BeposiTHOCTe. Beruuciaenue  BepositHocTed.  I[lpuxnagneie  3amauu.
[IpencraBienne YuCIOBbIX AaHHBIX. [IpUKIagHbIC 3a0a4H.

JIP 13
JIP 15
JIP 18

CamocrosiTesibHas padoTa

KoncnekTsr: HpI/IHHI/IH MaTeMaTHUYECKOM HHAYKIUH.

Y auBUTEILHOE CBOMCTBO IrCOMCTPUYICCKOI'O paClIpcaAciICHUA BepOHTHOCTeﬁ.

3aKk0H OOJIBIIUX YHCEIL.

CnyqaﬁHoe COOBITHE H €T0 BEPOATHOCTDH

Pe(pepaT. Hcnonp3oBaHue 3IEMEHTOB TCOpHUHU BepOHTHOCTeﬁ Inpu  pCeHICHUU
IMPUKJIAJHBIX 3a4a4.

Tema XII

29

Conepxanue yueOHOro Marepuasa

19

PaI_II/IOHaJ'ILHLIC, HppauOHAJILHBIC, TIOKa3aTCIbHBIC u TPUTOHOMCTPUUICCKUC

JIP 13
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YPaBHeHI/IH N HEPABCHCTBA

YPaBHEHUS U CUCTEMBI.

PaBHOCWIIBHOCTH ypaBHEHUH, HEPABEHCTB, CUCTEM.

OcHOBHBIE IIpUEMBI PEUICHUS YPAaBHEHMM (pa3joKEHHE HAa MHOXKMTEIH, BBEACHUE
HOBBIX HEM3BECTHBIX, MMOJCTAHOBKA, TpaUIECKUil METO).

PanvonanbHble, UWppalMOHAIbHBIE, IIOKA3aTEIbHBIE W TPUTOHOMETPUYECKHUE
HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX PELICHMUSL.

Hcnonws3oBanne CBONCTB W rpadukoB (YHKIMH TpU pEIICHUH YypPaBHEHUH W
HepaBeHCTB. Meton wuHTepBasioB. M300pakeHne Ha KOOPAMHATHON IIOCKOCTH
MHOYKECTBA PEIICHUN YPABHEHNU W HEPABEHCTB C JIBYMs IEPEMEHHBIMH U UX CHCTEM.

JIP 15
JIP 18

IIpakTHYecKasi MOATOTOBKA 4
Pemrenne npukitagHeIX 3a/1a4 ¢ TOMOIIBIO YPABHEHUM.
ITpakTHYecKue 3aHATHS 6
Kopuu ypaBHenuii. PaBHOcuibHOCTH ypaBHeHUil. IIpeoOpazoBanHue ypaBHEHMIA.
OcHOBHBIE TIpHEMBI pEIICHHWS ypaBHEHHWW. PemeHne cucreM  ypaBHEHMII.
Hcnonb3oBanne cBOMCTB U TpadukoB QYHKUUN Uil pEHIeHHs YpaBHEHMH H
HEpaBEHCTB.
CamocrosiTejibHasi paboTa 10
Pegepar. [Ipumenenne MaTeMaTH4ECKUX METOJIOB Ml peIIEHUs MPO(eCCHOHANIBHBIX
3az1ad4.

Bcero: 351
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XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEFHOM JEATEJIBHOCTHA CTYJIEHTOB

Coaepixkanue o0yueHust

XapaKkTepuCcTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH CTYJACHTOB
(Ha ypoBHe y4eOHBIX JeiicTBHiA)

BBenenune

O3HakoMJIeHHE C pOJIbIO MaTeMaTUKH B HayKe, TEXHHKE,
9KOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTUAX U TPAKTHUECKON
nesTenbHOCTH. O3HAKOMJIGHHE C LEISIMU M 3aJadyaMH U3Y4YCHHS

matematuky pu ocsoernn npodeccuit CITO u cnenmansrocreit

CIIO.

AJITEBPA

Pa3Burtue noHsATHS O
yucJjie

Breimonnenue apupMeTHUeCKUX ICWCTBUN HaJa YUCIAMH, COYeTas
YCTHBIC U MUCHbMEHHBIC TPUEMBI.

Haxosxnenne npuOauKeHHbIX 3HAYCHUH BEJIMYUH U MOTPEIIHOCTEN
BBIYMCIICHUN  (a0COJIIOTHOM W  OTHOCUTEJBHOW); CpaBHEHUE
YHUCJIOBBIX BbIpakeHuid. HaxoxkaeHne ommoOoK B mpeoOpa3zoBaHUAX
Y BBIYUCJICHUSX (OTHOCHUTCSI KO BCEM ITyHKTaM IPOTPaMMBbI)

KopHu, crenenn,
Jorapu¢msl

O3HakoMJIeHHE C TMOHSATHEM KOpHS n-d CTENeHH, CBOMCTBAMH
paanKagoB U MIpaBUJIaMU CpaBHEHUS KOPHEH.

@OopMyNIHpOBAHUE OINPEIECIECHUS] KOpPHA M CBOMCTB KOpHEH.
Brruucnenue u cpaBHEHHWE KOPHEW, BBIMIOJHEHUE TMPUKUIKA
3HaueHHs KOpHA. I[IpeoOpazoBaHme 4YHCIOBBIX U OYKBEHHBIX
BBIpAKEHUH, COJIEPIKAIUX PATUKAIIBI.

Boinonnenue pacuetoB mo Qgopmynam, coAepiKalliM pauKalbl,
OCYILIECTBJISIS HEOOXOIUMBIE MOICTAHOBKHU U MPE0Opa30BaHUSL.
OnpeneneHne PaBHOCWIBHOCTH  BBIPAKEHUH C  paJuKalaMH.
Pemienne  wuwpparmoHanbHbIX  ypaBHEHHU. (O3HAKOMJIEHHE C
MOHSATUEM CTEIIEHU C JEHCTBUTEIBHBIM NIOKA3aTENIEM.

HaxoxaeHue 3Ha4eHU CTENEHU, UCIOJIB3YS MPU HEOOXOJUMOCTH
WHCTPYMEHTAJIbHBIE CPEACTBA. 3AMKMCHIBAHUE KOPHS N-H CTENEHU B
BU/JIE CTETICHU C IPOOHBIM MOKa3aTelIeM U Ha000pOT.
®opmyIUpoOBaHUE CBOMCTB CTENEHEH. BriunciieHne creneHen c
palMOHANBHBIM I10KA3aTEJIEM, BBINOJHEHUE NPUKUAKU 3HAYEHUS
CTerneHH, cpaBHeHHe cTeneHel. [IpeoOpa3oBaHue 4YHCIOBBIX U
OYKBEHHBIX BBIPOKEHUH, COJEp)KallUX CTENeHU, MPUMEHS
cBolicTBa. PelieHne nokasaTenbHbIX ypaBHEHUM.

O3HakoMjieHME C MPUMEHEHHUEM KOpHEH M CTeleHed IMpu
BBIYMCIICHUN CPEOHUX, JCJICHUH OTPE3Ka B «30JI0TOM CEUCHHM.
Penienne npukiiagHpiX 3a/1a4 Ha CJIOXKHBIE IIPOLEHTHI.

IIpeoOpa3oBanue
ajaredOpanveckux
BbIpasKeHH i

Brinonnenue npeoOpa3oBaHuil BEIpaKEHUH, TPUMEHEHHE (HOpMYyI,
CBSI3aHHBIX CO CBOWMCTBAMU CTETEHEN U JIOTapu(MOB.

Omnpenenenre 00J1acTU JOMYCTUMBIX 3HAYEHUN JIOTapHU(PMUIECKOTO
BbIpakeHus. Penenue norapuMudeckux ypaBHEHHUH.

OCHOBbBI TPUTOHOMETPUH

OcHOBHBbIC MOHATHSA

W3ydyeHne paguaHHOTO METOJA M3MEPEHUS YIVIOB BpAILlEHUS U UX
CBSI3U C TrpalycHOW Mepol. M3o00pakeHue yrioB BpallleHHs Ha
OKPY’KHOCTH, COOTHECEHUE BEJIMYMHBI yIJIa C €r0 PACIIOIO0KEHUEM.
dopMynTUpOBaHUE OMNpPENENIeHUN TPUTOHOMETPUYECKUX (DYHKIHIMA
JUId  YIJIOB TOBOPOTa W OCTPBIX YIJIOB  IPSIMOYTOJIBHOIO
TPEyroJibHUKa U 00BSICHEHNE UX B3aMOCBSI3H.

OcHOBHBIE
TPUTOHOMETPUYECKHe
TOKIECTBA

HpI/IMCHeHI/Ie OCHOBHBIX TPUTIOHOMETPUUYCCKUX TOXKIACCTB JIA
BHIUMCJICHUS 3HAYCHUM TPUTOHOMCTPHYCCKUX (I)YHKI_II/Iﬁ 0 OJHOM
13 HUX.
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IIpeoOpa3oBanus N3yuenne OCHOBHBIX (OpPMYT  TPUTOHOMETpUHU:  (HOPMYIIBI
npocTefmux CIIOXKEHMS, yJIBOEHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPHUYECKUX TPUTOHOMETPUYECKUX (DYHKIHMHA B IMPOU3BEACHUE M MPOU3BEACHUS
BbIPasKeHU B CyMMY U IpUMEHEHHE TpU  BBIUUCIECHUU  3HAYEHHUS
TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIIPOLLEHUS €TO.
O3HakoMJIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA €IMHUYHOMN
OKPY>XHOCTH M IPHUMEHEHHE UX JJIsl BBIBOIA ()OPMYIT TPUBEICHHS
IIpocreiimmue Pemenne mo QopMynaM W TPUTOHOMETPUYECKOMY  KpYTy
TPUTOHOMETPHYECKHE IPOCTEUIINX TPUTOHOMETPUYECKUX ypaBHeHUU. I[Ipumenenue
YPAaBHeHHS U 00X METOJIOB PELIEHUs] YpaBHEHUM (IIpUBEIEHUE K JTUHEHHOMY,
HepaBeHCTBa KBaJpaTHOMY, METOJl pAa3jOXKEHUS Ha MHOXHUTEIH, 3aMEHbI

NEPEMEHHOI) MPH PEIIEHUH TPUTOHOMETPUUECKUX YPABHEHUI.
YMeHne  oTMeuaTb ~Ha  Kpyre  pemeHus  NPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, aDKKOCHHYC,
APKTAaHI'€HC YHCJIa

O3HakoMJIEHHE C TOHATHEM OOpaTHBIX TPUTOHOMETPUUYECKUX
(byHKIMH.

N3ydenue omnpeneneHnii apkCHHYyca, apKKOCHHYCa, apKTaHTeHca
yucna, (OpMyIupoBaHME HX, H300pakeHHWE Ha E€AUHUYHOU
OKPYXHOCTH, TPUMEHEHHUE TIPU PEIICHUHN YpaBHEHUM

®YHKIIMA, UX CBOVCTBA U TPA®UKH

®yukuun. [lonsaTue o
HeNpepbIBHOCTH

byHkuun

O3HakOMJIECHWE C  TIOHATHEM  TIEPEMEHHOM,
3aBUCHUMOCTEH MEX]Ty TIEPEMECHHBIMHU.
O3HaKOMJICHHE c MOHATHEM rpaduka, oTIpesieIIeHre
MPUHAJISKHOCTH TOYKM rpaduky ¢ynkuuu. OmnpeneneHue Mo
dbopmyne TmpocTeiiier  3aBUCHMOCTH, BHAa €€ TIpaduka.
Bripaxenue o ¢popmysie 0JHOM MEpeMEHHON Yepe3 Apyrue.
O3HakoMJIEHHE C oTipeesieHneM (PyHKIUHU, (GOPMYITUPOBAHHE €TO.
HaxO0XJIEHUE 00JIacTH OTpeIeeHUsI U 00JacTH 3HaYeHUH QYHKIIUH

puMepamMmu

CroiicTBa pyHKUMH.
I'padpuyeckasn
HHTepnpeTanus.
Ipumepsbl
(GyHKIHOHAIBHBIX
3aBMCUMOCTEH B
peajbHBIX Mpoleccax u
SIBJICHUSIX

O3HakoMJieHHE C MpuMepaMH (YHKLIHOHAIBHBIX 3aBUCUMOCTEH B
peaIbHBIX MPOLIecCaX U3 CMEXHBIX AUCLHUILINH.

O3HakoMJIeHHE C JOKa3aTebHBIMH PACCYXJACHHUSIMH HEKOTOPBIX
CBOWCTB JIMHEHMHOW ©W KBaJApPaTUYHOW (YHKIUH, TPOBEIACHUE
WCCJICIOBaHUS JIMHEHHOHN, KYCOYHO-TMHEWHOH, IpOOHO-JIMHEHHON
U KBaJpaTUYHOU (PYHKIIMI, MOCTpOEHUE UX TPaPUKOB.

[Toctpoennie u urenue rpadukoB ¢GyHkumid. HWccmenoBanue
dbyHKIHH.

CocraBnenue BHIOB (PYHKIMII MO JaHHOMY YCIIOBHUIO, pEIlIEHHE
3a/1a4 Ha HKCTPEMYM.

BBINIOJIHEHHE MTpeoOpa3oBanuii rpaduka GyHKIUN.

OopatHble GyHKUIMHT

W3yuenune mnoHsATHs OOpaTHOM (QYyHKLUUH, OIpeleNieHHe BHAA U
noctpoenue rpaduka oopaTHOM QYHKIIMHU, HAXOXKIEHUE ee 001acTu
olnpeeNneHus 1 00JacTu 3HaueHHH.

IIpumeHeHne CBONCTB (YHKUMN NMPH UCCIEIOBAHUM YpPaBHEHUH U
pelmieHMH 3aady Ha JKcTpeMyM. O3HakoMJIeHHE C TOHITHEM
CJI0KHOM (hyHKLIMH.

CreneHHble,
NMOKa3aTeJbHbIE,
Jorapugpmuyeckue u
TPUTOHOMETPHYeCKHe
¢pynknnu. OdpaTHbie
TPUTOHOMETPHYeCKHe
dyHkuun

Brruncnenue 3HaueHni GyHKIMN IO 3HAYEHUIO apryMEHTa.
OmnpezeneHne NOJ0XKEHUsI TOUKU Ha rpaduke Mo ee KoopAuHATaM U
Ha000POT.

Hcnonbs3oBaHue CBONCTB (yHKUMH [ CpaBHEHUs 3HAUYEHUH
CTeleHel U Jorapu@mos.

[Toctpoenue rpaMKOB CTENEHHBIX U JIOTapu(PMUUECKUX PYHKIUH.
Pemienne mokazaTeNnbHBIX M JIOTApU(PMHUUECKUX YpaBHEHUH U
HEpPABEHCTB 110 M3BECTHBIM ayroputMaM. O3HakoMJIeHHE C
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IIOHATUEM HEIPEPBIBHOU [IEPUOIUYECKON byHKIUY,
(dbopmynupoBaHHE CBOWCTB CHHYCa M KOCHHYCA, MOCTPOEHHE HX
rpadukoB. O3HAKOMJICHHE C MTOHSATHEM TAPMOHHUYECKUX KOJICOaHMIA
U [puUMepaMM TapMOHMYECKMX KoJIeOaHMMl Juld  ONMCAHUA
MPOIECCOB B (PU3UKE U APYTUX OONACTIX 3HAHUSL.

O3HakoMIIEHHE C TIOHSATHEM Pa3pBIBHOM MEPHOIMUYECKON (HYHKIUH,
(dopMynupoBaHHUE CBOMCTB TaHT€HCA M KOTAHTE€HCA, MOCTPOCHHUE UX
rpaduKoB.

[lpumenenne CBOMCTB (YHKIMH s CpaBHEHUS 3HAYCHUH
TPUTOHOMETPUYECKUX (DYHKIUH, PEMICHUs TPUTOHOMETPUUECKUX
YpaBHEHUM.

[Moctpoenue rpadukoB 0OpPaTHBIX TPUTOHOMETPUIECKUX (PYHKIIUH
U ompeneneHue 1o rpadukaM HMX CBOWCTB. BrimomHeHue
npeoOpa3oBaHusi rpa(UKoOB

HAY

AJIA MATEMATHYECKOTI'O AHAJIN3A

IHocaenoBaTeILHOCTH

O3HakoMJIeHHE C TMOHSATHEM YHCJIOBOW TOCJIEI0BATENIbHOCTH,
crocobamu ee 3aJJaHusl, BBIYMCICHUSIMU €€ YICHOB.

O3HaKkoMJIEHHE C IOHSATHEM IpeJiena MOCIe0BaTeIbHOCTH.
O3HaKoOMJIEHHE C BBIYHUCICHHEM CYMMbl OECKOHEYHOI'O YHCIOBOTO
psiga Ha TpUMepe BBHIYMCIEHUS CyMMbl OECKOHEYHO YOBbIBarOIIeH
reoMEeTpUUYECKON mporpeccuu. PemieHne 3agad Ha TPUMEHEHUE
dbopMynaBl CyMMBI OECKOHEYHO YyOBIBAIONIEH T€OMETPUUYECKON
Mporpeccuun

IIpousBoaHas u ee
NpPHUMEHeHHue

O3HaKOMJICHHE C TIOHSTHEM TTPOU3BOTHOM.

N3yuenne u  QopmyiaupoBaHHE €€  MEXaHHYECKOTO U
F€OMETPUYECKOT0 CMBICHIA, H3YYE€HHE aJTrOpUTMa BbIUYKCICHUS
MIPOU3BOJIHON HA MpHUMeEpEe BBIUMCICHHUS MICHOBEHHON CKOPOCTH U
yri0BOTO KO3 uimeHTa KkacaTeabHOM.

CocraBiicHHE ypaBHEHHUs KacaTeJIbHOW B OOIIEM BUJE. YCBOEHHUE
TIpaBUII muddepeHupoBaHus, TaOIHIIBI MTPOM3BOTHBIX
AJIEMEHTapHBIX (YHKUIMM, NMpuMeHeHue s AudQepeHuupoBaHus
(GyHKIMH, cOCTaBICHUS YpaBHEHUS KacaTeIbHOM.

N3ydyenue TeopeM O CBSI3U CBOWCTB (YHKIHUU U TPOU3BOIHOM,
(hopMynupoBKa UX.

[IpoBenenue ¢ MOMOIIbIO MPOU3BOJHON HCCIENOBaHUS (YHKIINH,
3a/1aHHON (hopMmyIIOi.

YcTaHoBIIeHHE CBS3M CBOWCTB (PYHKIIMM W MPOU3BOJHON MO UX
rpadukam.

[IpumeHeHre TPOU3BOAHON ISl pElIEHUs 3a/ad Ha HaXOXICHHE
HauOOJbIIEr0, HAMMEHBIIEr0 3HAYEHHS U Ha HAXOXKJICHHUE
JKCTpEMyMa

IlepBooOpa3nas u
HHTErpaJ

O3HaKOMJIEHHE C MIOHATHEM HHTETpasia U MepBooOpasHOM.
W3ydyenne mnpaBuna BHIYHUCICHHUS TMEPBOOOpPA3HON U  TEOpPEMBI
Hrrorona—Jleiibnua.

Pemenne 3amau Ha CBSI3b MEPBOOOPA3HOW M €€ TMPOU3BOJIHOM,
BBIYHCIICHHE NTEPBOOOPA3HOM AJIsl JaHHON (PYHKIIUU.

Pemenne 3agauy Ha TpUMEHEHHWE WHTETrpana JUis BBIYUCICHUS
(bu3MYECKUX BEIMYMH U MJIOMIAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CHCTEMBI
YPABHEHUIl HEpaBEHCTBA
U CHCTEeMbl HEPABEHCTB C
ABYMSI IIepeMEHHbIMU

O3HakOMJIEHME C TNPOCTEHIIMMHU CBEACHMSIMH O  KOPHSX
anreOpandeckux YPaBHEHUH, MOHATUAMHU UCCIIEI0BAHNS
YPaBHEHUH U CUCTEM YPaBHECHMUIA.

N3yueHnue Teopuu paBHOCWIBHOCTU YPABHEHHMH U €€ IPUMEHEHUS.
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[ToBTOpEeHue 3amucu peleHns CTaHAAPTHBIX YPABHEHHUM, IPUEMOB
npeoOpa3oBaHus YpaBHEHHH [JIsi CBEICHUS K CTaHAAPTHOMY
ypaBHEHUI0.  PemieHue  palMOHANBHBIX,  HUPPALMOHAIBHBIX,
II0KA3aTEeIbHBIX U TPUTOHOMETPUYECKUX YPABHEHUMN U CUCTEM.
Hcnonbs3oBaHue CBOMCTB M TpapukoB (GYHKIUH Ui peIieHus
ypaBHeHUH. [I0BTOpEHHE OCHOBHBIX IPUEMOB PELLICHUS CUCTEM.
Pemenune ypaBHeHHI ¢ IPUMEHEHUEM BCEX MPUEMOB (Pa3JI0KEHUS
Ha MHOXXWTEJIM, BBEJICHUS HOBBIX HEHU3BECTHBIX, IIOJICTAHOBKH,
rpadpuueckoro Merona). PemieHue cucTteM  ypaBHEHHHA ¢
IPUMEHEHHUEM PA3JIMYHBIX CIIOCOOOB.

O3HakoMJIeHHE C OOIIMMH BOINPOCAMH PEIICHUS HEPaBEHCTB M
UCIIOJIb30BaHUE CBOWCTB M TpauKoOB (QYHKIHH TpU pEIICHUH
HEPaBEHCTB.

Pemrenne HepaBEeHCTB M CHUCTEM HEPABEHCTB C IPUMEHEHUEM
pa3IUYHBIX CITOCOOOB.

[IpuMeHeHne  MareMaTH4ecKHX  METOJOB Ul pEUICHUs
COJIepKaTeNbHBIX 3aJad M3 pa3IU4HbIX oOsacTteil Hayku u
MIPaKTHKH.

HNHtepnipeTupoBaHue  pe3yJbTaToB € Y4ETOM  peajbHBIX
OTpaHUYEHUN

3JEMEHTHI KOMEMHATOPUKHA, TEOPUU BEPOSITHOCTEN U CTATUCTHUKH

OcHOBHBIC MOHATHUSA
KOMOMHATOPUKH

N3ydenue npaBuia KOMOMHATOPUKHA U MPUMEHEHUE MPH PEUICHUH
KOMOMHATOPHBIX 3a/1a4.

Pemenne koMOMHATOPHBIX 33a]]a4 METOOM Iepedopa U Mo MpaBUITy
YMHO>KEHUSI.

O3HakoMJIeHHE C TOHATUSMU KOMOMHATOPHKHU: pa3MEIICHUSIMU,
COUETaHUSIMHM, TepecTaHOBKaMu MW  dopMyaamMu Uil HX
BBIYHCIICHUSI.

OObscHeHne W  mnpuMeHeHHe  (QopMyn Uil BBIYMCIICHUS
pa3MelleHn i, NEPECTAHOBOK M COUETAaHUM MPU PEIICHUHU 3a7ad.
O3HakoMJIeHHE ¢ OMHOMOM HBIOTOHA M TPEYTOJIbHUKOM MacKals.
Pemenune mnpakTuyeckux 3aiad C KCIOJIb30BAHHEM IMOHATHI U
paBUJI KOMOMHATOPUKH

JJieMeHTbI TEOPHHU
BEPOATHOCTEM

N3ydyeHne KIacCMYECKOTO OIpEeNeeHHUs] BEPOSITHOCTH, CBOWCTB
BEPOSITHOCTH, TEOPEMBI O CyMMe BeposiTHOCTeil. PaccMmoTpenue
IPUMEpPOB BBIYMCICHHUS BEpOSTHOCTEeH. Pemenue 3amau Ha
BBIUHCIICHHE BEPOSITHOCTEH COOBITUI

IIpeacraBiieHue JAHHBIX
(TadJauubl, TMArpaMMBbl,

rpaguxku)

O3HaKkoOMJICHHE C OpeaACTaBICHUECM YHCIOBBIX OAdHHBIX MW HX
XapPaKTCPUCTUKAMMU.

Pemenue MNPAaKTUYCCKUX 3ada4 Ha 06pa60TKy YU CJIOBBIX AAHHBIX,
BBIYMCJICHHUC X XaAPAKTCPUCTHK

I'EOMETPUA

IIpsiMble ¥ IJIOCKOCTH B
NPOCTPAHCTBE

@opMynMpoBKa M IPHUBEIEHUE  JOKA3aTEJIbCTB  IPU3HAKOB
B3alMHOI'0 PaCIOJI0KEHHS NMPSAMBIX U TNIOCKOCTEH.

PacniozHaBaHne Ha ueprexxax M MOJENAX pPa3IMUHBIX CIIydacB
B3aHMHOI'O PacrosIoXKEeHUs IIPSIMBIX U IJIOCKOCTEMH,
apryMEHTUPOBaHME  CBOHUX  CyxJaeHud.  DopMmynaupoBaHue
ONpPENEIICHN!, TPU3HAKOB M  CBOWCTB  MAapajUIEBHBIX U
NEPIIEHANKYIISPHBIX TUIOCKOCTEH, IBYIPaHHBIX U JIMHEHHBIX YIJIOB.
BbinonHeHne MOCTPOEHUS YIJIOB MEXIy HpPSIMBIMH, HPSIMOl U
IJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU IO ONMCAHUIO U Pacrlo3HaBaHHE
uXx Ha MoJeisax. [I[pumenenne npru3HakoB U CBOMCTB PACIIOJIOKEHHUS
NOpsIMBIX M IUIOCKOCTeM mpu pemieHuH 3anad. M3o0paxkeHue Ha

23



PUCYHKaX M KOHCTPYMPOBAHHE Ha MOJIEISAX MEPHEHIUKYISIPOB U
HaKJIOHHBIX K TUIOCKOCTH, MPSIMBIX, MapajUleIbHbIX IUIOCKOCTEH,
YIJIOB MEXIY MPSIMON M TUIOCKOCTHIO B 000CHOBaHKE TOCTPOCHUSI.
Pemrenne 3a1a4 Ha BEIYMCIICHUE T€OMETPUUECKUX BETUUMH.
OrnucbIBaHHE PACCTOSIHUS OT TOYKH JO IMJIOCKOCTH, OT IPSIMOM 0
IJIOCKOCTH, MEXAY IUIOCKOCTSIMH, MEXKAY CKpPEUMBAIOIIUMUCS
MPSIMBIMH, MEX/Ty MPOU3BOJIbHBIMU (DUTYpaMU B IPOCTPAHCTBE.
dopMynupoBaHHE W  JIOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpEeM CYIIECTBOBaHHUsI, CBOMCTBA). M300pakeHue
Ha YepTe)Kax W MOJENAX PACCTOSIHUS M OOOCHOBAaHUE CBOUX
cyknenuid.  OmnpeneneHue ¢ BBIUMCICHHUE  PACCTOSHUNA B
npoctpanctBe. [Ipumenenne GopMys U TEOpeM TUIAHUMETPUM ISt
pemieHus 3anad. (O3HAKOMJIEHHE C TIOHATHUEM MapajlIeIbHOTO
MPOEKTUPOBAHUS U €ro cBocTBaMU. DOPMyIHpPOBaAHUE TEOPEMBI O
TIJTOIA/IA OPTOTOHALHON MTPOEKIIMU MHOTOYT'OJIbHHUKA.
[Ipumenenne Teopuu jis  OOOCHOBAHUS  TMOCTPOEHUH U
BBIUHCIICHU M.

ApPryMEHTUPOBAHHUE CBOUX CYXICHUN O B3aMMHOM PAaCIOJIOKEHUU
MIPOCTPAHCTBEHHBIX (UTYD

MHOrorpaHHUKHU

Ommcanne n XapaKTCpUCTUKA pa3JIMYHBIX BUA0OB MHOTOTPaHHHUKOB,
MEePEYHCIICHUE UX DJIEMEHTOB M CBOMCTB.
I/1306pa>1<eHHe MHOT'OT'PAaHHUKOB W BBITNIOJIHEHUEC IIOCTPOCHUA HaA
1/1306pa)KGHI/I5[X 1 MOJECIAX MHOTOTPaHHHUKOB.
Briuncnenne nUHEHHBIX DJIEMEHTOB U YIJIOB B IMPOCTPAHCTBECHHBIX
KOH(pUTypanusx, apryMeHTUPOBAHUE CBOUX CYXICHUM
XapakTepucTuka U  H300paKeHHE CEUYeHHs, PpPa3BEPTKU
MHOTOTPAaHHUKOB, BBIYUCIIEHUE TIOIIA/ICH TOBEPXHOCTEMH.
[TocTpoenue nmpocTeHmmMx ceueHuit Kyda, MPU3MbI, TUPAMUJIBL.
[Ipumenenne GakToB U CBeICHUM U3 TUTAaHUMETpUU. O3HAKOMIICHUE
C BUJAMH CHMMETPHUIl B TPOCTpaHCTBE, (QOpPMYIHUpPOBAHUE
OTpeJeNiecHu M CBOMCTB. XapaKTEpUCTUKA CUMMETPUHM Tel
BpaIlleHUs U MHOTOTPAaHHUKOB.
[IpumeHeHre CBOWCTB CHMMETpUM TMPU  PpEHICHUH  3ajad.
Hcnonb3oBanue mnpuOOpPETEHHBIX 3HAHUW ISl UCCIENOBAaHUS U
MOJIETUPOBAaHUSl HECJOXKHBIX 3amad. l3o0pakeHne OCHOBHBIX
MHOTOTPaHHUKOB U BBIIOJHEHUE PUCYHKOB 110 YCIOBHIM 33134

TeJia 1 MOBEPXHOCTH
BpAalLllCHUs

O3HakoMJIeHHE C BHJIAMU Tel BpauleHus, (GOpMyIHpOBaHHUE HX
onpeneneHud U CBOWCTB. DOpPMYyJIIMPOBAHUE TEOPEM O CEUEHUH
1apa II0CKOCTBIO U IJIOCKOCTH, KacaTeJIbHOM K cdepe.

XapakTepucTuka U U300pakeHUE TeJl BPAIlCHUs, X Pa3BEPTKH,
CEUCHHS.

Pemienne 3amay Ha MOCTPOCHUE CEYCHUM, BBIUMUCICHHUE JIJIMH,
PACCTOSHUH, YIJI0B, IJIOLIAIEH.

[IpoBenenue noka3aTenbHbIX PACCYKICHUM IIPU PEILIEHUH 3a4a4.
[IpumeneHre CBOMCTB CUMMMETPUM MPHU PELICHWM 3aJay Ha Tena
BpallleHUs, KOMOMHAIIUIO TEI.

N300paskeHne OCHOBHBIX KPYTJIBIX T€J W BHITIOJHEHHE PUCYHKA 1O
YCJIIOBHUIO 33/1a4U

HU3mepenus B reomeTpuu

O3HakOMJIEHHE C MOHATHUAMHU IUIOIIAagd M 00beMa, aKCHOMaMU U
CBOMCTBaMHU.

Pemenne 3amau Ha BBIYMCICHHE IUIOMIAZCH TMIOCKUX (uryp c
MPUMEHEHHEM  COOTBETCTByOmUX (opmyn u  (HakroB u3
TUIAHUMETPUH.
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N3ydyeHne TeopeM O BBIYMCIEHUM OOBEMOB IPOCTPAHCTBEHHBIX
TEJN, pEIICHUuEe 3aJady Ha MpPUMEHEHHE (OpPMYyT BBIUUCICHUS
00BEMOB.

Wzydenne ¢opmyn uisi BBIYUCICHHS IUIONIAJCH IMMOBEPXHOCTEH
MHOTOTPaHHUKOB U TeN BpamieHus. O3HAKOMJICHHE C METOJIOM
BBIYHCIICHUS TUIOIIAIU TIOBEPXHOCTHU CEPHI.

Pemienne 3amay  Ha  BBIYMCIEHHME IUIOLIAJIEA MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJI

KOOp}II/IHaTbI U BEKTOPbLI

O3HakoMJieHHE C TOHSATHEM BekTopa. M3yueHue nexapToBOi
CUCTEMBI KOOPAMHAT B INPOCTPAHCTBE, MOCTPOCHUE IO 3aJaHHBIM
KOOPJMHATAM TOYEK M IUIOCKOCTEH, HAX0KACHUE KOOPANHAT TOYEK.
HaxoxneHnue ypaBHEeHUIN OKPY>KHOCTH, chepbl, IIIOCKOCTH.
Brruncnenue paccTossHUN MEKy TOUKAMH.

N3yuenne CBOMCTB BEKTOPHBIX BEIMYMH, IPABWI Pa3JIOKECHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, MPABWJI HAXOXKICHUS
KOOpJIMHAT BEKTOpa B MPOCTPAHCTBE, TMpPAaBUI JEUCTBUUA C
BEKTOPAMH, 33JAHHBIMM KOOPAWHATAMM.

[IppuMeHeHne TeopuM TpM pELIEHUM 3aJad Ha JIEUCTBUSA C
BEKTOPAMH.

N3yuenne cCkanspHOrO NPOM3BEACHUS BEKTOPOB, BEKTOPHOTO
yYpaBHEHUsl MpsMOM M IUIOCKOCTH. IIpumeHeHme Teopuu npu
peuIeHny 3a1a4 Ha JEUCTBUS C BEKTOPAMH, KOOPAVMHATHBIM METOJ,
IIPUMEHEHHE BEKTOPOB I BBIYMCICHUS BEIWYUH YIJIOB U
pacCTOSIHUM.

O3HakoMIIEHME C [OKa3aTelNbCTBAMHM TEOPEM CTEPEOMETPHUH O
B3aMMHOM  DACIOJIOKCHMHM  NIPAMBIX M IJIOCKOCTEH €
HICIIOJIb30BAHUEM BEKTOPOB
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YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
INPOI'PAMMBI YYEBHOTI'O IIPE/IMETA «MATEMATHUKA)>

OcBoenue mporpamMmbl ydeOHOTO mnpeamera «MartemaTwkay MpeArnojaraeT Haludue B
npodeccnoHaIbHON 00pa3oBaTeIbHONW OpraHHW3aIMK, PEATU3YIONICH 00pa30BaTEIbHYIO MPOTPaAMMY
cpennero oOmiero obpaszoBanusi B mpenenax ocBoenus OIIOIT CIIO na 6Gaze OCHOBHOTO OOIIEro
oOpa3zoBanusi, yueOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXXHOCTH OOECIIEYHTH OOYYaroUIMMCS
cBOOOHBIN JOCTyn B IHTEpHET BO BpeMsl y4eOHOTO 3aHITHS U TIEPHO] BHEYICOHOM IS TSIIBHOCTH.

[Tomemienne kabuHeTa I0JKHO YIOBJIETBOPATH TPEOOBAHUSAM CAHUTAPHO-IIHIEMUOJIOTUYECKUX
npaBun 1 HopmatuBoB (CAHIIMH 2.4.2 No 178-02) u ObITh OCHAIIEHO THIIOBBIM OOOPYIOBAaHHEM,
YKa3aHHbIM B HACTOAILIMX TPeOOBAaHMAX, B TOM YHCIIE€ CIELHUATU3UPOBAHHON yueOHON MeOenbio U
cpencTBaMu OOy4YeHUs, JIOCTATOYHBIMU JIJIsi BBIMOJTHEHUS TpPeOOBAaHMUA K YPOBHIO TOJTOTOBKH
00yJaronuxcs.

B xabuHere JOMKHO OBITH MYJIBTUMENIUNHOE 000PYAOBaHHE, TOCPEACTBOM KOTOPOTO YYaCTHUKH
00pa30BaTeNIbHOTO Mpollecca MOTYT MPOCMaTpUBATh BU3YalbHYIO HH(OPMALMIO MO MAaTEMaTHUKE,
CO3/1aBaTh MPE3CHTAINH, BUACOMATEPUAIIbl, UHBIE JOKYMEHTHI.

B coctaB y4eOHO-METOOMYECKOrO0 U MaTepUalbHO-TEXHUYECKOTO OO0ECIeYeHHs] MpOorpamMMbl
y4eOHOTO MpeaMeTa «MaTeMaTUKa» BXOT:

e  MHOTO(YHKIIMOHATHHBIM KOMIUIEKC TIPETIOIaBaTes;

® HarJsAIHBIE TOCOOUS (KOMIUIEKTHI Y9€OHBIX TaOJHII, IIAaKaTOB, TOPTPETOB BHIIAFOIINXCS
YYEHBIX-MAaTEMaTHUKOB H JIp.);

¢ WHPOPMAIMOHHO-KOMMYHHUKATHBHBIE CPEJICTBA;

® DKPaHHO-3BYKOBBIE TIOCOOUS;

® KOMIUIEKT TEXHUYECKOW TOKYMEHTAIMH, B TOM YHCJIe MMaclopTa Ha CpeacTBa 00ydeHHUs,
MHCTPYKIHMHU N0 UX MCIIOIb30BAHUIO U TEXHUKE 0€30MacCHOCTH;

e OuOMMOTEYHBIN GOHI.

B Oubmuoreunsiii GoHI BXOAAT yueOHHKH, ydueOHO-MeToauueckue Komiuiektel (YMK),
oOecrieyMBarOIIMe OCBOCHHE Y4EOHOro IpeaMeTa «MaTeMaTHKa», PEKOMCHJIOBAaHHBIC WU
JOIYIIEHHBIC I  HCIIOJB30BaHUS B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHH3aIUsiX,
pealM3yIoNIMX 00pa30BaTeIbHYI0 MPOrpaMMy CpeHEero oomiero oOpa3oBaHus B Mpeaeiax OCBOCHHS
OIIOII CIIO na 6a3e ocHOBHOTO 001Ier0 00pazoBanus. bubarnoreunbiit GoH MOKET OBITH AOTIOJTHEH
SHIUKJIONEIUSAMH, CIPABOYHUKAMHM, HAYyYHOM, HAyYHO-TIONMYJSPHOW M JPYrod JIMTEpaTypod IO
MatemMaThke. B mporiecce OCBOEHHS NIPOrpaMMbl y4eOHOTO IMpeJMeTa «MaTeMaTHKa» CTYICHTBI
JOJKHBI TIOJYYUTh BO3MOJXKHOCTH JOCTYIA K JICKTPOHHBIM y4eOHBIM MaTepuaiaM I0 MaTeMaTHKe,
HUMEIOIIUMCSL B CBOOOJIHOM JIOCTYIIC B CETH MHTEPHET (AJIEKTPOHHBIM KHHTaM, IPAaKTUKyMaM, TeCTaM,
MaTtepHaiam era  Jip.).

26



PEKOMEHAYEMASA JIUTEPATYPA

s cTyieHToB

Amumos LILA. u np. Maremaruka: anrebpa ¥ Hadala MaTeMaTHYECKOTO aHalIM3a, TeOMETpPHUS.
AunreOpa 1 Hayajla MaTeMaTHYeCKOTO aHamm3a (06a30BbIN U yriryOnaeHHbIH ypoBHN).10—11 Kmaccer. —
M., 2019.

Artanacsa JI.C., byryzoB B.®., Kamomnes C.b. m np. Maremaruka: anrebpa u Havana
MaTeMaTH4eckoro aHamuza. 'eomerpus. ['eomerpust (0Oa3oBbiii M yrmyOmeHHbld ypoBHH). 10—11
Kiaccel. — M., 2019.

bammakoB M.U. MaremaTuka: yaeOHUK 1 cTyn. Yupexaenuit cpen. [Ipod. O6pazoanms. —
M., 2017.

bammakoB M.U. Maremaruka. COopHUK 3a1a4 npoduiibHON HampaBiieHHOCTH: yueb. [locoOue
s ctyn. Yupexneanit cpena. [Ipod. O6pazosanus. — M., 2019.

bammakoB M.U. Maremaruka. 3agaunuk: yueO. [locobue mns cryn. Yupexaenuit cpen. [Ipod.
O6pazoBanus. — M., 2019.

bammvakoB M.U. MaremaTuka. DnexTpoHHbIH yued.-MeTon. Kommuieke it cryn. YupexaeHui
cpen. [Ipod. O6pazoanus. — M., 2017.

bammvakoB M.U. Martematuka (6a30BbIi ypoBeHs). 10 kimacc. — M., 2019.

bammvakoB M.U. Matematuka (6a30BbIi ypoBeHs). 11 kimacc. — M., 2019.

bammvakoB M.U. Anrebpa n Havana anHanu3a, reomerpus. 10 kmace. — M., 2019.

bammakoB M.I. Maremaruka (6a30Bsiif ypoBenb). 10 kmacc. COopHuk 3amad: y4ueb. [Tocobwue.
— M., 2019.

bammakoB M.U. Maremaruka (6a30Bbiii ypoBeHs). 11 kmacc. Coopruk 3amad: y4ued. [TocoOue.
— M., 2019.

boromonos H.B. , Camoiinenxo I1.11.

Maremaruka y4eb. s ccy3oB - M.: [Ipoda, 2018.

boromonior H.B.

[IpakTuueckue 3ansatus mo maremaruke. — M.: FOpaiit, 2018.

boromousios H.B.

COopHUK 3a/1a4 IO MaTeMaTHke: yued. mocodue s ccyzoB. — M.: JIpoda, 2017.

Komsarua FO.M., Tkauea M.B, ®enmepoa H.E. m np. Maremarumka: anreOpa W Havaia
MaTeMaTH4eCKOro aHaiuza. Anredpa ¥ Hadalla MaTeMaTUYecKoro aHanau3a (0a30Bbli U YriyOJIeHHBIN
ypoBHH). 10 kmacc / mox pen. A.b.JKmwkuenko. — M., 2017.

Komsarun HO.M., TkaueBa M.B., ®enepoBa H.E. m np. Maremaruka: anrebpa W Hauana
MaTeMaTH4eCKOro aHaiu3a. Anredpa ¥ Hadalla MaTeMaTUYecKoro aHaiu3a (0a30BbIi U YriyOJIeHHBIN
ypoBHH). 11 knacc / mox pea. A.b. X Kmwxkuenko. — M., 2017.

Jons mpenoxaBareJiei

®denepanbHblit 3akoH 0T 29.12.2012 Ne 273-®03 «O6 obpa3zoBanuu B Poccuiickoit denepamumy.
IIpuka3 MunuctepctBa oOpazoBanuss ¥ Hayku P® ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUU
(benepaabHOrO roCyJapCTBEHHOIO 00pa30BaTENbHOrO CTAaHAApPTa CpeaHero (TMOJHOro) ooOIero
o0Opa3oBaHU.

IIpuka3 MunucrepctBa obpasoBanus u Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUH
n3MeHeHni B [Ipuka3 MunuctepcTBa obpa3oBanust U Hayku Poccuiickoit @eneparun ot 17.05.2012
Ne 413 «*“O06 yrBepxieHNH (PeepalbHOTO rOCyIapCTBEHHOIO 00pa30BaTeNIbHOIO CTaHJapTa CPEIHEro
(momHOTO) 00IIIETO 00pa30BaHUS Y.

[Tucemo JlemaprameHTa rocyaapCTBEHHOM MOJMTHKH B cepe MOJIrOTOBKH pabO4YMX KaJpoB H
JIIO MunuctepcrBa oOpazoBanust u Hayku P® ot 17.03.2015 Ne 06-259 «Pexkomenmanmu 1o
OpraHu3aluM TMOJIy4eHHsI CpefHero oouero oOpa3oBaHus B IpeJiesiax OCBOCHHUS 00pa30BaTEIbHBIX
IIpOrpamMM CpeIHero npogeccuoHanbHOro o0pa3oBaHUs Ha 0a3ze OCHOBHOIO 00ILIero oOpa3oBaHUS C
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ydeToM TpeOoBaHUH (enepatbHBIX TOCYIApPCTBEHHBIX 00pa30BATEIIBHBIX CTAHIAPTOB M MOTydaeMOn
npodeccruy WK CIEeUATBHOCTH CPEIHEro MPpo(ecCHOHATBHOTO 00pa30BaHUS.

bammakoB M.M. Maremaruka: kH. [ns npenopasatens: meron. Ilocoowme. — M., 2013
bammakoB M.U., [{piranos I11.1. Metoaudeckoe mocodue st moarotoBku k EI'D. — M., 2011.

HNHuTepHeT-pecypcesl

www.fcior.edu.ru (Madopmanmonsbie, TPEHUPOBOYHBIE M KOHTPOJIBHBIE MAaTEPHAIIBI).
Www.school collection.edu.ru (Exunast kosiekiuu nupoBbIx 00pa3oBaTeIbHBIX PECypPCOB).
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