MusnucreperBo oopazoBanus u Hayku Poceniicxoi ®enepanun
@enepaTbHOE rOCYIaAPCTREHHOE OFOKCTHOE 00pa3oBaTebHOE YIPCKIACHHE
BEICIIETO 00pa30BatHsl
«BragHMHDCKHH rocyJapcTBeHHbI YHHBEPCHTET
uvenn Auekcanapa I'puropsesnua u Hukonas I'puropeeBnaa CrosieToBbix »
(BaI'y)

PABOYAJS ITPOI'PAMMA
YUYEBHOU JIMCLIUTTJIMHBI OBII[EOBPA30BATEJILHOI'O IIUKJIA
MATEMATHUKA: AJITEEPA H HAYAJIA MATEMATHUYECKOI'O AHAJTU3A;
ITEOMETPHUA

JlAs crienuansHOCTH CpeIHEro MPoheCCHOHANTBHOrO 00pa3nBaHus
CONHATBHO-YKOHOMHIECKOro MpodHIs
43.02.10 «Typuzm»

Bragnvup, 2016r.



TTporpamMma y4eGHOM AMCUMILIMHEL pa3pabotaHa Ha ocHoBe @I'OC cpenHero (mOIHOro)
obmero o6pazoBanus (yTBEPKAEHHBIM NprKa3oM MuHHCTepCTBa 00pa3oBaHus U Haykd P® ot
17.05.2012 r. Ne 413) u Ha OCHOBE MPUMEPHOM MpOrpaMMbl 061Ie06pa3oBaTeNbHOM yueOHOM
mucnumnasl - MATEMATUKA:  AJITEBPA U HAYAJIA  MATEMATHUYECKOI'O
AHAJIM3A; TEOMETPUS mns 1poecCHOHANBHBIX — 00pa3oBaTeNbHBIX —OpraHU3allui,
ono6pennoii Hayuno-metomuueckum cosetoM  LleHTpa mpodeccHOHaNIEHOro 06pasoBanus
®I'AY «®UPO» U peKOMEHIOBAHHOW JUIs pealH3alldd OCHOBHOH MPO(heCcCHOHAIBHOMI
06pa3oBaTeNbHON MPOTpaMMBI cpeHero npodeccuonansHoro obpazopanus (nanee - CI10) Ha
6a3e 0OCHOBHOTO 061110 00pa30BaHus C MOIYYEHHEM CPEHETo 001ero 06pa3oBaHusl, NPOTOKOJ
Ne 3 o1 21.07.2015 r., no cnenuansroctd CIIO conMambHO-9KOHOMHYECKOro IPOQHIIs

43.02.10 «Typuzm»

Kadenpa-paspaborunx: Komnemk HHHOBAaIIMOHHBIX TEXHOJIOTHH U NPEANPHHAMATENIbCTBA
Bal'Y.

PaGouyio nporpaMMmy COCTaBHIL: /
Snmaposa U.C., crapmuii npenoaasaTeib KOJUIEMKa, i

ITporpamMma paccMoTpeHa u 0f06peHa Ha 3aceqanuy Kosiemka HHHOBAMOHHBIX TEXHOJIOTHH 1
npeanpuHuMarenscTsa Bal'y

mpotokon Ne 7 or «AL» 08 20/ rona
Jiupexrop KUTII Bal'Y //%/ 10./1.Koporozos

7 ®M.0., yuenas cTenenb, 3BaHuE, NOMHCH

cgl/f_{’ 2/9 Gttt 7 /féymff/ﬁfmj’/ﬂa ‘
un AOlF- %’zdﬂ (oves ﬂ.zy /'L/m//n.t’/mx, w7 om

QM L/A’lmcf/ fedidi P TY (QJ% //l/ﬂ/l 07’% of 0K

37. 08, 77,



COJEP)KAHUE

CTp.
1. TIACIIOPT PABOYEU [TPOT'PAMMEBI VYEBHOM 4
JUCLUTIIMHBI
2. CTPYKTVYPA U COJEPXAHME YYEBHOU JUCLIAITIINHBI 7
3. XAPAKTEPUCTUKA OCHOBHBIX BHUJOB VUYEBHOU 17
JESTEJILHOCTU CTYJIEHTOB
4. VCJIOBUS PEAJIM3ALIMM YUYEBHOU JVCLIMIUIVHBI 23
5. KOHTPOJIb W OLEHKA PE3VJIbTATOB OCBOEHMS 25
YUEBHOU JUCLIUIIINHBI




1. IACIIOPT PABOYEM ITPOT'PAMMBI YYEBHOM JUCIHUTLIAHBI
MATEMATHKA: AJITEBPA 1 HAYAJIO MATEMATHYECKOTI'O AHAJIN3A;
IF'EOMETPUSI.

1.1. Ob6aacTh NpUMEHEeHHUS TPOTPAMMBI:

[Tporpamma o61eoOpa3oBarTesibHON yueOHOM qucuuiuinHa «MaremaTuka: aiaredpa 1 Hadasa
MaTeMaTHYECKOT0 aHAJIN3a; TEOMETPHSI» MPEIHA3HAYCHA JIJIsl U3YYCHUSI MATEMaTHKH B
npodeccnoHanbHbIX 00pa3oBaTenbHbIX opranu3anusax CIIO, peanusyromux o6pa3oBaTeIbHyO
nporpaMMy cpenHero oomero oopasosanus B npeaenax ocsoenus [IIICC3 CIIO na 6aze
OCHOBHOT0 00111ero o6pa3zoBanus o cnenuaibHocTi CI1IO conpanbHO-3KOHOMHYECKOT0 IPOQHIIs
43.02.10 «Typuszm»

1.2. MecTo yueOHo# nucuuniannbl B crpykrype HHIICC3:

VYuebnas qucuuruaa «MaremaTrka: aaredpa 1 Hadyaia MaTeMaTHYeCKOT0 aHAIN3a; TEOMETPHI»
ABJISIETCS y4EOHBIM IPEIMETOM 00s13aTeIbHOM NpeAMeTHOM obsiacTu «MaTtemaTuka u
unpopmaruka» GI'OC cpeanero obiero o0pa3oBaHMsL.

VYuebHasa aucuuiuinHa «MaremaTuka: anredpa 1 Hadanaa MaTeMaTHYeCKOro aHaJIN3a; FeOMETPHSI»
u3ydaercs B oomeoOpasoBarensHoM 1ukie yueonoro miana OITOIT CITO na 6a3e ocHOBHOTO
o0riero o0pa3oBaHus U ABJISIETCS MPOPUIBLHON TUCIUITIIMHOM.

1.3. Heaun m 3agaum y4eOHOH IMCHUILUIMHBI — TPeOOBAaHHSI K Ppe3yJbTaTaM OCBOEHHS
Y4eOHOH IMCUMILINHBI:

Copneprkanue mporpaMMbl HaIIPaBJIeHO Ha JOCTH)KEHUE CIIETYIONNX HeJIeH:

® obecrieueHue C(bOpMI/IpOBaHHOCTI/I Hpe,[[CTaBJ'IeHI/Iﬁ 0 COIMAJIbHBIX, KYJIbTYPHBIX 1
HCTOPUUYCCKUX (baKTOan CTaHOBJICHUA MaTCMAaTHUKU,

® obOecrieueHue C(bOpMI/IpOBaHHOCTI/I JIOTHYCCKOIro, aJirTOPpUTMHUICCKOI0O U MaTCMAaTUYCCKOT'O
MBbIINIJICHUSA

® obecrieueHue C(bOpMI/IpOBaHHOCTI/I YMeHI/Iﬁ IIPUMCHSATD MOJIYUCHHBIC 3HAHUS IIPU
PCIICHNHU pa3JIMYHBIX 3a1a4,

® obOecrieueHue C(bOpMI/IpOBaHHOCTI/I Hpe,[[CTaBJ'IeHI/Iﬁ 0 MaT€MaTHUKEC KaK 4aCTH

00111e4YeI0BEUECKOM KYIbTYpPhl, YHUBEPCAIILHOM SI3bIKE HAYKH, MTO3BOJISIFOIIIEM ONKUCHIBATH U
M3y4aTh pEAIbHBIE MPOLIECCHI U SIBJICHUS.

OcBoeHue COACPIKaHUA y‘-Ie6HOI7I JAUCITUITIIMHBI obecrieunBaeT JOCTUIKCHUC CTYACHTAMU
CICAYIOIIUX Pe3yJbTaToB:

® JIMYHOCTHBIX

— cGOpMHUPOBAHHOCTH MPECTABICHUN O MaTeMaTUKe KaK YHUBEPCAJIbHOM S3bIKE HAYKH,
CpCACTBC MOACIINPOBAHUA SIBJIEHUU U mponeccoB, UACIAX U METOAAX MATEMATUKU;

— TOHUMAaHUE 3HAYUMOCTH MaTeMaTHKH JJI HAyYHO-TeXHHYECKOro Imporpecca,
C(bOpMI/IpOBaHHOCTI) OTHOILICHUSA K MAaTEMATUKE KaK K 4aCTHUu 06IHGHGHOBC‘ICCKOPJI KYJIbTYPbI
4yepes 3HAaKOMCTBO C HCTOpUEN Pa3BUTHUSI MATEMATHUKH, YBOJIIOIIMEH MaTEMAaTHUECKUX HJICH;

- Pa3BUTHUC JIOTHYCCKOI'O0 MBIIIJICHUS, ITIPOCTPAHCTBCHHOTI'O 13006pa)1<eH1/1${,
AITOPUTMUYECKON KYNbTYpPbI, KPUTUYHOCTH MBILUIEHUS HA YPOBHE, HEOOXOAMMOM i Oyayieit
MpoeCCHOHAIBHON NeATETHHOCTH, JIJIS MPOJOJKEHHUSI 00pa30BaHUs M CaMOOOpPa30BaHNS;

—  OBJIaJICHUE MaTeMaTHYECKUMU 3HAHUSMU U YMEHHUSIMH, HEOOXOIMMBIMH B ITOBCETHEBHON
KN3HU, JJI1 OCBOCHUA CMEKHBIX CCTCCTBCHHO-HAYUYHBIX JUCHUIIJIMH U AUCIUIIIINH
po(hecCHOHANBFHOTO IUKIIA, ISl TOTy4eHHUs] 00pa30BaHUs B 00JIACTIX, HE TPEOYIONUX
yrayOJIeHHONH MaTeMaTHIECKOM IMOATOTOBKH;

— TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHMIO, B TOM YHUCIIE CAMOOOPa30BaHUIO, Ha
MPOTSHKEHHUH BCEH JKM3HU; CO3HATEILHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCTIEUTHON MPpodhecCHOHANBbHOM U 00IIECTBEHHON ASSITENFHOCTH;



— TOTOBHOCTH M CITOCOOHOCTB K CAMOCTOSITENIbHON TBOPUECKOW U OTBETCTBEHHOU
JESTEIIBHOCTH;

— TOTOBHOCTb K KOJUIEKTUBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMHU B
00pa30BaTebHON, OOIECTBEHHO 10JIE3HON, y4eOHO-NCCIIeA0BATENBCKON, IPOEKTHOM U APYrHX
BHJIaX JACSITEIbHOCTH;

—  OTHOLIEHHE K NPOPeCcCHOHATBHOMN NeATETbHOCTH KaK BO3MOKHOCTH Y4aCTHUS B PEILICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYAaPCTBEHHBIX, OOIIEHAIIMOHATILHBIX TPOOIIEM;

. METaNnpeIMETHBIX

—  YMEHHE CaMOCTOATENIBHO ONPEAEIATh LENH ASATEIbHOCTU U COCTABIIATh IJIaHBbI
JESTEIIbBHOCTH; CAMOCTOSATEIBHO OCYIIECTBIIATh, KOHTPOJIUPOBATH U KOPPEKTUPOBATH
JeSITEIbHOCTD; UCIIOIb30BATh BCE BO3MOKHBIE PECYPCHI AJIS JOCTUKEHHUS IIOCTABJICHHBIX Lienen
U peasin3aliuy IJIaHOB JEATEIbHOCTH; BHIOMPATh YCIICIIHbIE CTPATETHH B PA3IMYHBIX CUTYAIHUX;

—  yMeHHe IPOAYKTUBHO OOIIATHCS U B3aUMOJIEHCTBOBATh B ITPOLIECCE COBMECTHOM
JeSITeIbHOCTH, YIYUTHIBATH MO3UIMU APYTHX YYACTHUKOB JCATEIBHOCTH, 3()(HEKTUBHO
paspematb KOH()IUKTHI;

—  BJI3/ICHHUE HaBbIKaMH I103HABATEIbHOM, yUeOHO-UCCIIEIOBATEIbCKON U IPOEKTHON
JeSITeIbHOCTH, HaBBIKAMU pa3peleHus IpodiieM; CioCOOHOCTh M TOTOBHOCTb K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METO/I0B TIO3HAHUS;

— TOTOBHOCTH M CITOCOOHOCTB K CAMOCTOSITEIIbHON HH(POPMAITMOHHO-TTO3HABATEIBHOM
NeSITeIbHOCTH, BKIIFOYAsi yMEHHE OPUEHTUPOBATHCS B Pa3IMYHbIX UCTOYHUKAX UH(OpMAIHH,
KPUTHYECKH OLICHUBATh U HHTEPIIPETUPOBATH UH(POPMALIHIO, TIOTYIaeMYIO U3 Pa3IU4HbIX
UCTOYHUKOB,;

—  BJIQ/ICHUE S3BIKOBBIMH CPEACTBAMU: YMEHHE SCHO, IOTUYHO U TOYHO M3JIaraTh CBOIO
TOYKY 3pEHHUs, UCIIOIb30BATh a/IEKBATHBIE SI3bIKOBbIE CPECTBA;

—  BIJIaJICHHE HaBBIKaMU IMO3HABATEIHHON pe(hIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX
JNeMCTBUIM M MBICIUTEIbHBIX IIPOLIECCOB, UX PE3Y/IBTATOB U OCHOBAHUH, IPAHUI] CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIbHBIX 3a/1a4 U CPEJICTB JJIs UX TOCTUKEHUS;

—  I1IeJeYCTPEMJIEHHOCTh B IIOMCKaX U MPUHITUHU pEeIIeHul, co0Opa3uTeNbHOCTh U
MHTYULUS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEICTABICHUN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy U FapMOHHIO MUPA;

. IIPEAMETHBIX:

—  ¢(hOpMHUPOBAHHOCTH MPEACTABIEHUIN O MaTEMaTHKE KaK YaCTU MUPOBOM KYyJbTYpHI U
MecTe MaTeMaTHKU B COBPEMEHHOMN LIMBUIIM3AIINH, CIIOCOOAaX OMUCAHUS SIBIEHUN peabHOTO
MHpa Ha MaTEMaTUYECKOM SI3BIKE;

—  c(OpMHUPOBAHHOCTH NMPEICTABIECHUI 0 MaTEMaTUYECKUX MOHATHAX KaK BaKHEHIIINX
MaTEMaTUYECKNX MOJEIISIX, O3BOJISIONIMX ONKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI U SIBJICHUS;
MIOHUMaHUE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOECHUS MATEMATUYECKUX TCOPUN;

—  BJIQJICHHE METOJaMH J0Ka3aTeIbCTB U aJITOPUTMOB PEILICHUs, YMEHUE UX IPUMEHSITH,
IIPOBOJIUTH JOKA3aTEIIbHBIE PACCYXKICHUSA B XO/I€ PEIICHU 3a/1a4;

—  BJIQJICHHUE CTAHJAPTHBIMM PUEMAMHM PELICHUS PAllMOHAIBHBIX U HPPAMOHAIBHBIX,
[IOKa3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUHN U HEPABEHCTB, UX CUCTEM,;
WCITOJIb30BaHNE FOTOBBIX KOMIIBIOTEPHBIX MTPOTpaMM, B TOM YHCJIE IS IOMCKA ITYyTH PELICHUS U
WJUTFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

—  ¢(hOpMHUPOBAHHOCTH MPEACTABIEHNN 00 OCHOBHBIX MOHATUSAX MAaTEMaTUYECKOT0 aHaIN3a
U MX CBOMCTBAX, BJIaJICHUE YMEHHUEM XapaKTePH30BaTh MOBEACHNE (PYHKIUH, HCIIOIb30BAHNE
MTOJIYYEHHBIX 3HAHUM U1 OIMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BJIQJICHUE OCHOBHBIMH IOHATUAMU O INIOCKUX U IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX
¢durypax, uX OCHOBHBIX CBOMCTBax; C(hOPMHUPOBAHHOCTh YMEHUS PaCliO3HABATh T€OMETPUUECKUE
(GuUrypsl Ha yepTeKax, MOJICNIAX U B peaIbHOM MUpE; IPUMEHEHHE N3YUYEeHHBIX CBOMCTB



reoMeTpuueckux GUryp u GopMyII Ui pelIeHUs TEOMETPUUYSCKUX 3a/1a4 U 33144 C
MPAKTUYECKUM COJIEP)KAHUEM;

—  ¢(hOopMHUPOBAHHOCTH MPEACTABICHUH O MPOIIECCaxX U SBICHUIX, HMEIOIIIX
BEPOATHOCTHBIN XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUPE, OCHOBHBIX
MOHSATHUSAX IJIEMEHTAPHON TEOPUHU BEPOSITHOCTEH; YMEHUM HAXOAUTH U OLIEHUBATh BEPOATHOCTHU
HACTYIUICHHSI COOBITUI B MPOCTEUIIIUX MPAKTUYECKUX CUTYAIUSX U OCHOBHBIE XapaKTePUCTUKU
CIIyYaHBIX BEJIUYMH;

—  BIIQJICHUE HABBIKAMU HCIIOJIb30BAaHMUS T'OTOBBIX KOMIIBIOTEPHBIX MPOTPaMM MPHU PELICHUH
3azad.

1.4. Ko/iu4ecTBO 4aCOB HA OCBOEHHE NMPOrpaMMbl Y4eOHOM AU CHMIIIUHBI:
MaKCHUMaJIbHON ydeOHOU Harpy3ku oOyuatomierocs - 351 yac, B ToM uuce:

00s13aTeIbHON ayIUTOPHOHN yueOHOW Harpy3ku oOydatomerocs - 234 yaca,;
CaMOoCTOsITeNIbHON paboThl oOyyaromerocs - 117 gacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILIVHBI

2.1. O0beM yueOHOI IMCUMIIVIMHBI M BUABI Y4eOHO# padoThI

Bun yueOHo# padoThI Oovem uacos

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 351
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 234
B TOM YHCJIE:

JIEKIIUHI 118

MPAKTHYECKHE 3aHATHUS U KOHTPOJIbHBIC PAOOTHI 116
CamocTrosiTejibHas padoTa o0yuyarierocs (Bcero) 117
B TOM YHCIIE:

BHEAYJUTOPHAs CaMOCTOsITEIbHAs paboTa 77

WHVBUIYAIbHBIN POCKT 40
Hmozcosas ammecmayus 6 popme: IK3aMeH




2.2. TemaTuyeckuii njan u coaep:xkanue ydyeoHoi nucuumimabl MATEMATUKA: AJITEBPA U HAYAJIO MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUSI.

HaumenoBanue pasgenos | Copaep:kanue y4eOHOro MaTepHaJia, JeKIMU H IPAKTHYECKHE 3aHATHSA, CAMOCTOATEIbHAasI Oo6bem YpoBens
U TeM padora 00y4aImmxcs. 4acoB 0CBOEHMS
1 2 3 4
BBenenue Conep:kanue y4yeOHOro Martepuasa (JIeKIHH) 2
Martemaruka B Hayke, TEXHUKE, SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTHUSIX U
IIPAKTUYECKOH AesaTenbHOCTH. Llenu u 3aaaun n3ydyeHuss MaTeMaTUKH IPU OCBOEHUU 1
CIEHNAJIBbHOCTH.
Paznea 1. Pa3BuTHe NOHATHSA 0 UM CIE 10
Tema 1.1. Coaep:xxanue yueOHOro Mmarepuasa (JIeKIHH) 4
Yucaa. [Ipudiaun:keHHbl1e HarypainbHsle, nienble U paiMoOHAIBHbBIE YHCIIA. 1
BbIYMCJICHUS JleiicTBUTENbHBIC YHCTIA. 2
[TpuGnuxeHHbIE BEIYNCICHUSI. 1
Ipubnusicennoe 3HayeHue eIUYUHbL U NOSPEULHOCTIU NPUOTIUINCEHUL. 1
Komnnexcnvie uucna. 1
IIpakTHyeckue 3aHATHA. ApudMeTHUECKUE IEHCTBUS HAJl YUCIIaMU, HaX0XKJIEHHE 6
NpUOIMKEHHBIX 3HAYEeHUH BEJTMYMH U OTPEIIHOCTEN BbIUMCICHUH (a0CONMIOTHON U
OTHOCHTEJIbHOM), CPABHEHUE YHCIIOBBIX BBIPAKECHUH.
CamocrosiTesibHas padoTa o0yuyarwuuxcsi. Berauciaenus: ¢ npuOIuKeHHBIMHI YACTAMU. 4
JlelicTBUS ¢ KOMIUIEKCHBIMU YHCJIaMU B airedpandeckoit popme.
Paznea 2. OCHOBBI TPUTOHOMETPUH 44
Tema 2.1. Conep:xxanue yueOHOro marepuaja (JeKuuu) 10
Tpuronomerpunueckune Panuannas mepa yria. BpamatenbHoe 1BUKEHUE. 1
(yHKUIMH YHCI0BOTO CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC YnCIa. 2
apryMeHra. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA. 2
DopMyIIbl IPUBENEHUS. 2
®opmyibl cnoxeHus. DopMyIibl yABOSHUS. DopMyibl NOJIOBUHHO20 Yed. 2
[TpeoOpa3oBanue CyMMBbl TPUTOHOMETPUUECKUX (PYHKIMI B TPOU3BEACHUE U
MIPOU3BENICHUS B CYMMY. Buipaswcenue mpueconomempuyeckux yHKyuil uepes mauzenc 2
NONO0BUHHO20 AP2YMEHMA.
IIpakTuyeckue 3ausTUA. PagranHblil METO U3MEPEHUS YIJIOB BPAILICHHS U CBS3b C TPaJyCHON 10

Mepoil. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIBI CIIOKEHHS, YBOCHUS,
npeoOpa3oBaHUe CYMMbI TPUTOHOMETPUUECKNX (DYHKIIMI B TPOU3BECHUE, TPEOOPa30BaHNE
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MPOU3BEICHUS TPUTOHOMETPUYECKUX PYHKINNA B CyMMY. YTPOILIEHHE TPUTOHOMETPUYECKUX
BBIPAKCHU.
KontposbHas padora. OCHOBHbIC TPUTOHOMETPUYECKHE (DOPMYJIBI.

CamocrosiTeibHasi padoTa o0yuawmmxces. TpuroHoMeTpuuecKue npeoopa3oBaHuUs.

Tema 2.2.
DYyHKUMH, UX CBOMCTBA U
rpaguxu.

Conep:xanue yueOHOro Matepuasia (JIeKIHN)

CpoiicTBa U rpa)Ku TPUTOHOMETPUUYECKUX (YHKIIUH.

UYucnosbie pyHakuuu. O0IaCcTh ONMpeaeIeH!s] 1 MHOKECTBO 3HAUYCHU; rpaduK QyHKIUH,
noctpoenue rpadhukoB GyHKINH, 3aJaHHBIX Pa3IMYHBIME CIIOCOOAMHU.

CBoiicTBa (yHKIIMU: MOHOTOHHOCTbD, Y€THOCTh, HEYETHOCTh, OTPAHHYCHHOCTb,
NepHOANIHOCTb. [IpoMexyTkH Bo3pacTanusi 1 yObIBaHUS, HAMOOJIbIIIEE M HAUMEHBIIICE
3HAYCHUs1, TOUKH IKCcTpeMyMa. ['paduueckas untepnperanus. [Ipumepsl QyHKIIMOHATBHBIX
3aBUCHMOCTEH B pEeaTbHBIX MPOIIECCaX U SIBICHUSX.

Apudmernueckue onepanuu HaJl GyHKIUAMU. CroxHas QyHKIHS (KOMIO3UIHSA).

Ilonamue o nenpepvisHocmu pyHKyuuU.

Obpamuvie ¢hynxyuu. Obracms onpedenenuss u 061acms 3HAYeHULl 0OpAmMHOU PYHKYUU.
I'paghux obpamnou ¢ynrxyuu .

[IpeoOpa3zoBanus rpadukos. [lapaienbHbIi IEPeHOC, CAMMETPHSI OTHOCUTEIBHO OCEH
KOOPJMHAT U CUMMETPHUS OTHOCUTEIILHO HadaJia KOOPJUHAT, CHMMETPHSI OTHOCHUTEIBHO TIPSIMOM
y = X, pacTsShKeHHE U C)KaTHe BJIOJb OCel KOOpJMHAT.

[EEN

IIpakTuyeckue 3anaTus. CBoiicTBa U rpaduKH CUHYCa, KOCUHYCA, TAHT€HCA U KOTAHT€HCa.
[Tpumepsl 3aBHUCHMOCTE MEX/1y IEPEMEHHBIMU B pealIbHBIX MPOLIECCAX U3 CMEXHBIX
muctuminH. Onpenenenue ¢pyHkiuil. [loctpoenne n urenne rpadpukoB QyHKIUH.
HccnenoBanue ¢pynkuuu. CBoiicTBa IMHEHHOM, KBaJpaTUUHOM, KYCOUHO-TUHEHHOM U T1pOOHO-
nuHeiHoi ¢yHkiuil. HempepriBHbIe U nepuoanyeckue GyHkiuu. O6patHeie QyHKINN U UX
rpa¢uku. [IpeobpazoBanus rpaduka pyHkuuu. ['apmonndeckue konedanus. [Tpuknaansie
3ajauu.

CamocrosiTeibHas padoTa o0yuyarommxcs. Pemenue 3a1a4y Ha IOCTPOEHHUE U YTEHUE
rpaukoB QYHKIMH.

Tema 2.3.
Tpuronomerpuyeckue
YPABHEHHSA U
HEepaBeHCTBa

Conep:xxanue yueOHOro Matepuasia (JIeKIHN)

ApKcHHYC, apKKOCUHYC, apKTaHI€HC YnCIa.
[Ipocreiime TPUroHOMETPUUECKHE YPABHEHMUS.
PelreHne TpUroHOMETPUYECKUX YPABHEHUN.
IIpocmeriwue mpuzonomempuueckue HepaseHCmed.
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IIpakTuyeckue 3anaTHA. OOpaTHBIE TPUTOHOMETPHUECKHE (DYHKIIUU: apPKCUHYC, apKKOCHUHYC,
apkranresc. [Ipocreiiime TpUroHOMETpUUECKUE YPaBHEHUSI 1 HEPABEHCTBA.
KonTpoabHas padora. TpuroHoMeTpru4eCKue ypaBHEHUS.

CamocrosiTeibHas padora o0yuyarommxcsi. PerieHue TpuroHoMeTpu4ecKuX ypaBHEHUH U
HEPaBEHCTB.

Pasznea 3.

Hauana MmaTeMaTH4e€CKOI0 aHAJIH3A

40

Tema3.1.
ITocienoBaTeILHOCTH

Conep:kanue y4eOHOro MaTtepuasa (JIeKIMU)

CriocoOblI 3a/1aHKsI U CBOMCTBA YMCIIOBBIX MIOCIIE10BATEIbHOCTEH.

Ionusmue o npeodene nocnedosamenvrnocmu. Cywecmeoganue npeoena MOHOMOHHOU
OZPCIHMHBHHOZZ 1noC1e008amenbHOCU .

CymMMupoBaHuE MOCIE10BATEIIBHOCTEN.

beckoHeuHO yObIBarolIasi FeOMETPUYECKasi IPOrPECCUsi U €€ CyMMA.

N

IIpakTuyeckue 3aHATHA. YncaoBast 10CIE0BATENBbHOCTbD, CIOCOOBI €€ 3a/1aHN1S, BBIUNCICHUS
4JICHOB NocienoBaresbHocTu. [Ipenen nocnenoBareabHOCTH. beckoHeuHo yObIBatomas
reOMEeTpHUECcKas IPOrpeccusl.

CamocTosiTeIbHAS paGOTa OﬁyanOHIHXCH. Brruucnenue IIpCaciIOB HOCJIG,HOB&TCJIBHOCTGIZ.

Tema3.2.
IIpousBoanas u ee
NpUMEHeHHe

Conep:xxanue yueOHOro Mmarepuajia (JIeKIHN)

ITonsATHE O MPOU3BOJHOMN PYHKIMH, €€ TEOMETPUUECKUN U (PU3HMUECKUI CMBICI.

VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUH.

ITpon3BoiHBIE CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

[Ipon3BoIHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKLIUH.

[TpumMeHeHMne TPOU3BOIHON K UCCIEI0BaHNIO (DYHKIIMHA U TOCTPOEHUIO Ipa(UKOB.

IIpouzeoonvie 0bpamuou hyuKyuu u KOMNO3UYUU QYHKYUU.

[Tpumepb! HCTIONB30BaHMS TPOU3BOIHOM Il HAXOXKAECHUS HAUTYYIIEro pelieH s B
NPUKIIAIHBIX 3a/1a9aX.

Bropas npousBoHasi, ee reoMeTpUIeCKUi U PU3NUECKUI CMBICI.

HaxoxaeHue ckopocTu aj1s npoiiecca, 3aJaHHoro (Gopmysoi u rpagukom.

10

NPNWEFEL WMNDNDN PR

IIpakTyeckue 3ansaTus. [Ipons3BoaHas: MEXaHUYECKUI U T€OMETPUUECKHUM CMBICIT
MIPOM3BOJHON. YpaBHEHUE KacaTeslbHOM B o0mieM Bujie. [IpaBumna u popmysist

Qg depeHMpoBanus, TabIUIa MPOU3BOIHBIX 3JIeMEeHTapHbIX QyHKIMH. MccnenoBanue
(GYHKIMH ¢ TOMOLIbI0 Tpou3BogHON. Haxoxienne HanOobIIero, HAaMMEHBIIET0 3HAaYeHUS U
HKCTPEMAaNIbHBIX 3HAYCHUN (PYHKIINU.

10

CamocrosiTeibHas padora odyuarmmxcs. VcciaenoBanue GyHKIMN U ocTpoeHHEe rpadUKoB.
Pemenune IMMPUKJIIAJHBIX 3a71a4.

Tema3.3.

Conep:kanue y4eOHOro MaTtepuasa (JIeKIMH)
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IlepBooOpa3nas u
HHTErpaji

[TepBooOpasHast u HHTETpaI.

[IpuMeHeHne OnpeneIEeHHOrO NHTErpalla 1l HAX0KICHMs IUIOLaAu KPUBOJINHEUHON
TpaIenny.

®opmyna Herorona—IJleitbnuna. [Ipumepsl npuMeneHus uaTerpaia B pusuke u
TCOMETPHH.

IpakTuyeckue 3anaTus. [leppooOpazHast U HHTETPAIL.

Teopema Hprorona—Jleiionuna. [IpumeHeHne nHTErpaga K BBIYUCICHUIO (U3MYECKUX BETHYUH
Y IUIOLIAJCH.

KonTpoasHnas padora. [IponsBoaHas u uHTErpas.

CamocrosiTesibHas padoTa o0yyawmuxcs. Penienue npukiiaHbIxX 3a1a4.

Pasznea 4.

KopHu, crenenu u jorapugmsi

28

Tema 4.1.
KopHnu u crenenu

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHHN)

KopHu HaTypanpHOM CTENEHU U3 YUCiIa U UX CBOMCTBA.

Crenenu ¢ palMOHAIBHBIMU TTOKA3aTEISIMU, UX CBOMCTBA.

CreneHu ¢ AedCTBUTENLHBIMU HoKa3zaTesiMu. Ceolicmea cmenenu ¢ 0etcmeumenbHbim
nokaszameem.

WppanmonanbHble ypaBHEHUS U HEPABEHCTBA.

w

IIpakTHyeckne 3aHsATHA. BpiuncieHne u cpaBHEHNE KOpHEN. BBINIOJIHEHHE pacyeToB ¢
panukanamu. Haxoxx/ieHue 3HaueHni CTENEHEN ¢ pallMOHAIBHBIMU MToKa3arensiMu. CpaBHEHHE
creneneit. [IpeoOpa3zoBanus BRIpaXEHUH, COIEPKAIIMX CTEIIeHU. T0X/IeCTBEHHBIE
npeoOpa30BaHus CTENEHHbBIX U UPPALMOHAIBHBIX BBIPAKEHUN. PerieHre nppannoHaabHbIX
YpaBHEHUH U CUCTEM.

CamocrosiTeibHas padora o0y4yarommxcsi. MppalnoHaibHble BBIPAKEHUS, YPABHEHMS,
HEPaBEHCTBA.

Tema 4.2.
IHoka3aTenbHas,
Jorapupmuyeckas u
cTeneHHast PyHKIUM

Coaep:xanue yueOHOro Mmarepuaya (JIeKIHH)

[TokazarenbHast pyHKIMSI, €€ CBOWCTBA U TpaduK.
[Toka3zaTenbHblEe YpaBHEHUS U HEPABEHCTBA.

Jlorapudm yncna. OcHOBHOE JIoTapu(pMUIECKOE TOKIECTBO.
CoiictBa norapudmos Ilepexon kK HOBOMY OCHOBAHHIO.
JlecATUYHBIC JTOTapU(MBI.

Jlorapudmuueckast pyHKIUS, €e CBOUCTBA U TpaduK.
Jlorapudmuueckie ypaBHEHHS U HEPAaBEHCTBA.

Yucno e. HarypanbHblil morapugm.

[Ipou3BoHas moka3aTeIbHON U JJorapuPMUUECKON (PyHKIIHM.
CrenenHast GyHKLUS, €€ IPOU3BOIHASI ¥ IEPBOOOpa3Hasl.

10
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WNHuTterpupoBanne QyHKIUH.

IIpakTnyeckue 3aHATHA. TOXIECTBEHHBIE TPEOOPA30BAHUS TOKA3ATEIbHBIX U
norapupMUUECKUX BeIpaXeHUU. Perienre noka3zaTenbHbIX U JorapupMUIecKux ypaBHEHHUH U
HepaBeHCTB. JuddepeHnnpoBaHne MoKa3aTeIbHO!, IOTapUMUUISCKON U CTETICHHON (DyHKITHIA.
WNHuTterpupoBanne QpyHKIUH.

Kontpoabnasi padora. Kopuu u crenenu. [lokasarenbHble u jorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA.

10

CamocrosiTeibHasi padoTa o0yuarommxces. [Toctpoenue rpadukos. IlokazarenbHbie u
J0rapu(pMHUUECKUE BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA.

Pa3pea 5.

ypaBHeHI/Iﬂ U HEPABCHCTBA

20

Tema 5.1.
YpaBHeHus u
HepaBeHCTBa

Coaep:xxanue yueOHOro Mmarepuaya (JIeKIHHN)

PaBHOCWIIBHOCTD ypaBHEHUI, HEPABEHCTB, CUCTEM.

PanmonaieHble, MppalMOHAIBHBIE, TOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE YPABHEHHUS
u cucteMbl. OCHOBHBIE ITPUEMBI UX pelleHUs (pa3ioKeHNuEe Ha MHOKUTENH, BBEJICHUE HOBBIX
HEN3BECTHBIX, [I0ICTAHOBKA, rpauueckuii MeTox).

PannonaneHbIe, MppalOHAIBHBIE, ITOKA3ATEIBHBIC U MPUSOHOMEMPUYECKUE
Hepagerncmea. OCHOBHBIE IPUEMBI UX PELICHHUS.

Hcnonb3oBanue cBOMCTB U rpadukoB PYHKUIMN IpU PELLIEHUN YPAaBHEHUHM U HEPABEHCTB.
Merton unTepBanoB. M300paxxeHue Ha KOOPAMHATHOM MIIOCKOCTH MHOXECTBA pEeIIeHH
YPAaBHEHUI U HEPABEHCTB C JBYMS IIEPEMEHHBIMHU U UX CUCTEM.

IIpuMeHeHre MaTeMaTHYECKUX METOJOB JJIs PELICHUS CONEP KATEIbHBIX 3a1a4 U3
pa3IUYHBIX 00JaCTe HayKu U MpakTUKU. HTepripeTanus pe3ynprara, y4eT peajbHbIX
OTpaHUYECHUM.

10

[EEN

IIpakTunyeckue 3anaTus. Kopuu ypasHenuii. PaBHocunbHOCTh ypaBHeHuil. [IpeoOpa3oBanue
ypaBHeHU. OCHOBHBIE NPUEMBI PELLIEHUS ypaBHEHUN. Pelienue cucreM ypaBHEHUN.
Vcnonp3oBanne cBOMCTB U rpaduKoB (PyHKUIMN AJis pelieH!s] ypaBHEHHUI U HEPaBEHCTB.

10

CaMmocrosiTeibHasi padoTa o0yuarommxces. Pemenne cozepkaTebHbIX 33124 U3 pa3InyHbIX
oOyactell HayK! U MPaKTUKU.

Pa3znen 6

JIeMeHTbl KOMOMHATOPUKHU, TEOPUH BEPOSATHOCTEH M MAaTEMATHYECKOH CTATHCTHKH

12

Tema 6.1.
JIeMeHThbI
KOMOUHATOPHKH, TEOPHHU
BEPOSITHOCTEI U
MaTeMaTH4eCKoM
CTATUCTUKH

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHHN)

OcHOBHbIE MOHATHSA KOMOMHATOPUKH. 3a/1a4yl HA MOJICYET YUCIIa pa3MelIeHHH,
NepeCTaHOBOK, coueTanuil. Perenune 3a1a4 Ha nepebop BapuaHTOB.

®opmyna ounoma HeroTona. CBolicTBa OMHOMUHAIBHBIX KO GUIIMEHTOB.
Tpeyronsuuk [Tackas.

CoObITHE, BEpOSITHOCTH COOBITHS, CIIOKEHUE U YMHOKEHUE BEpOSTHOCTEH. [lonamue o

12




Hezasucumocmu coovimuil. JJuckpemnas cryyanunas 6eluiuHd, 3aKoH ee pacnpeoeieHus.
Yucnosvle xapaxmepucmuku OUCKPemHOU CIyYauHou sequyunsl. Ilonamue o 3axone 601buUX
yucer.

[TpeacraBnenne NaHHBIX (TaOIUIBI, TUATPAMMBI, TPaQUKN), ceHepanbHas COBOKYNHOCb,
8bl00pKa, cpedree apughpmemuueckoe, meouana. [lonamue o 3adauax mamemamuieckou
CMAamuCmuKu.

Pewenue npakmuyeckux 3a0au ¢ npumenenuem 8eposimHOCHHbIX MEMo008.

IIpakTnyeckue 3auaTus. Mcropus pa3BuTrs KOMOMHATOPUKH, TEOPUU BEPOATHOCTEH U
CTAaTUCTHKH U UX POJIb B Pa3IMUHBIX chepax uenoBedeckoil xxusHenesTenpHoctu. [Ipasuna
KOMOMHaTOpUKH. PeleHre kKoMOMHATOPHBIX 33/1a4. Pa3melienus, coueTanus U IepecTaHOBKH.
bunom Herorona u tpeyronsuuk [lackans. [Ipuknannsie 3agaun. Knaccuueckoe onpenenenue
BEPOATHOCTH, CBOICTBA BEPOSITHOCTEH, TEOpEMa O CyMME BEPOSITHOCTEN. Boruncienue
BeposiTHOcTeW. [Ipukitannble 3anaun. [Ipeacrasienue 4nciioBbIX JaHHBIX. [IpukitagHble 3aqa4n.

KonrpoabHnas padora. YpaBHeHUs U HepaBeHCTBA. KoMOnHaTopHbIe 3a1aun. BeposTHOCTH
COOBITHS.

CamocTosiTeIbHAs pa60Ta Oﬁyqamnmxm. Pemenue MPAKTHYCCKHUX 3a1a4 C IIPUMCHCHUCM
BCPOSATHOCTHBIX MCTOOOB.

Pa3znen 7

I'eomerpus

66

Tema 7.1.
IIpsimble U MI0CKOCTH B
NPOCTPAHCTBE

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHH)

AKCHOMBI CTEPEOMETPHH.

B3anMHOe pacnonokeHue IByX IpsMBIX B IIpocTpaHcTBe. [lapamienbHOCTh IPAMON U
miockocTy. [TapamiensHOCTh 1ockocTel. [lepneHuKynsIpHOCTh NPAMON U IIIIOCKOCTH.
IlepneHAuKyIIAp U HAKJIIOHHASA. YTOJ MEXAY IMPSAMOH U IUIOCKOCTBIO. JIBYIrpaHHBIN yroJl. YToi
MEXAY MJIOCKOCTAMU. [lepnenauKyIsIpHOCT ABYX INIOCKOCTEMN.

I'eomeTpuueckue mpeodbpa3zoBaHus NIPOCTPAHCTBA: MapalUIeIbHBIN IEPEHOC, CHMMETPHS
OTHOCHUTEIIBHO IIOCKOCTH.

[TapannenbHoe mpoeKkTUpoBaHue. I1nowads opmozonansrot npoekyuu. YI300paxenne
MPOCTPAHCTBEHHBIX QUTYD.

10

IIpakTuyeckne 3aHsATHA. [IpU3HaKK B3aHMHOIO PaCIIOJIOKEHUS MPAMBIX. YTOI MEXAY
psAMBIMU. B3anMHOe pacronoxeHnue NpsaMbIX U I1ockocTel. [lepneHaukyisip u HakJIIOHHas K
IIJIOCKOCTH. YTOJI MEXKIY MPSMOM U INIOCKOCTBI0. TeopemMbl 0 B3aMMHOM PaCIIOJIOKEHUHN IIPIMOM
Y IUIOCKOCTH. Teopema o Tpex nepneHauKkyisapax. [Ipu3Haku 1 cBOMCTBA NapaylIeNbHBIX U
NEPIEHAUKYJIAPHBIX INIOCKOCTEN. PacCTOsIHUE OT TOYKHU [0 IIJIOCKOCTH, OT IIPSIMOM 10
IIJIOCKOCTH, PACCTOSTHUE MEXKAY IUIOCKOCTAMH, MEXKIY CKPEIIMBAIOLIUMHUCS MPIMBIMH, MEXKIY
POM3BOJILHBIMU (UrypamMu B IpocTpaHcTBe. [lapamienbHoe NPOEKTUPOBAHKE U €0 CBOMCTBA.

10
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Teopema o nnowaou opmo2oHaAIbHOU NPOEeKYUU MHO20Y201bHUKA. B3anMHOe pacnonoxeHne
IPOCTPAHCTBEHHBIX (pUTyYD.

CamocrosiTesibHasi padoTa o0yuawmmxcs. PerieHue crepeoMeTpuyecKux 3aaad.

Tema 7.2
Koopaunartsl n BeKTOpbI

Conep:kaHue yueOHOro Mmarepuaia (JeKIHu)

[IpsimoyrosbHas (IekapToBa) cUCTEMa KOOpAUHAT B mpocTpancTBe. Gopmyna
paccTOSHUS MEX]Y IBYMSI TOUKAMHU.

VYpaBuenus cepsl, niockocmu u nPAMOLU.

Bexkropsl. Koopaunatel BekTopa. Monyns BekTopa. CiokeHrne BEKTOPOB. Y MHOKEHHUE
BEKTOPA Ha YUCIIO0. YTOJI MeXAY AByMs BekTopamu. [Ipoekius Bekropa Ha ock. CKaasipHOe
MIPOU3BEICHNE BEKTOPOB.

Hcnonbs3oBanne KOOPAUHAT U BEKTOPOB MPHU PEIICHUH MATEMAaTHYECKUX U MPUKIIATHBIX
3ajad.

N

IIpakTuyeckue 3ausaTus. Bexropsl. [leiicTBusa ¢ BekTopaMu. [lekapTroBa cucteMa KOOpIANHAT B
IPOCTPaHCTBE. Y PaBHEHUE OKPYKHOCTH, Cephl, INIOCKOCTH. PaccTosiHMe MEX Ty TOUKAMH.
JleiicTBUS ¢ BEKTOpaMH, 3aJaHHbIMU KoopauHaTaMu. CKalIIpHOE TPOU3BEIEHUE BEKTOPOB.
BekTopHoe ypaBHEeHUE NPsAMOI U IIIIOCKOCTH. Mcrionb3oBaHue BEKTOPOB IIPH 10KA3aTEIbCTBE
TEOPEM CTEPEOMETPUHU.

CamocTosiTeibHasi pa6oTa o0yuawmmuxcsi. Pemenne 3a1a4 ¢ MOMOIIBI0 KOOPAUHAT U
BEKTOPOB.

Tema 7.3.
MHOrorpaHHUKH

Coaep:xanue yueOHOro Mmarepuasa (JIeKIHH)

Bepuunsl, pebpa, rpanu MHOTOTpanHuKa. Pazeepmra. Muozoepannvie yenvl. Buinykivie
MHo202panHuku. Teopema Jiinepa.

[Tpusma. [psamas u nakronnas npusma. [pasunsHas npusma. [apannenenunen. Kyo.

[Mupamuna. [IpaBuiibHas nupamuaa. Yceuennas nupamuoa. Terpasap.

CumMerpu B KyOe, B apajljiesIeIuIee, B npusme u nupamuoe.

Ceuenus Ky0a, IPU3MBbI U THPAMU/IBL.

[Ipencrarnenue o MpaBUILHBIX MHOTOTPaHHUKAX (TETpadape, Kyde, OKTasape,
JIOACKAdIpe U MKOCAYIpe).

NN DNDNDDNDN

IIpakTnyeckue 3aHATHSA. PazanuHble BUIbI MHOTOrpaHHUKOB. VX n3o0paxenus. Ceuenus,
pa3BepTKU MHOTOIpaHHMKOB. [ monmaaes noBepxHOCTH. Bupl ciMMeTprii B MPOCTPAHCTBE.
CuMMeTpHsl MHOTOIPaHHHUKOB.

CamocrosiTejibHasi padoTa o0yuaruuxcsi. Pemenre 3a1aq Ha MHOTOTpaHHHKH.

(o]

Tema 7.4.
Tena u moBepxHoCTH
BpalleHUus

Conep:xxanue yueOHOro Marepuasia (JIeKIHHN)
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Hunuuap u koryc. YcedeHHbI KoHyc. OCHOBaHUE, BHICOTA, OOKOBAs TOBEPXHOCTb,
oOpasytomas, pazpepTka. OceBble CEUCHUS U CEUEHUS, MapajlieIbHbIE OCHOBAHHUIO.
ap u cdepa, ux ceuenus. KacarenbHas miockocTs K chepe.

IIpakTuyeckue 3ansiTus. Tena Bpamenus. Mx mzobpaxenus. Ceuenus, pazpeptku. [Linomanp
noBepxHOCTU. CUMMETpPHUSI TeJl BpAIICHUSI.

CamocrosiTesbHasi padora o0yuawimmxcs. Kpyrible Tena. PelieHue npukiIaaHbix 3aaad.

Tema 7.5.
HN3mepeHus B reomeTpun

Conep:kanue y4eOHOro marepuasa (JIeKIHuu)

O6beM u ero m3mepenue. MaTerpansHas popmyna oobema.

dopmyiel 00beMa Ky0a, IPSIMOYTOJIBHOTO MapajuieieuIe/a, IPU3MbI, [HIHHPA.
®opmysbl 00beMa NUpaMUbl U KOHYCA.

@dopmMyITbI TUTOIIAM TOBEPXHOCTEH IHIIMHIPA U KOHYCA.

®opmyiel 00BeMa HIapa u IIoMmaan chepsbl.

[Tono6ue Ten. OTHOLIEHNS MIIOMIAJEH MOBEPXHOCTEN U 00BEMOB MOJAOOHBIX TEII.

NN DNNDNDDN

IIpakTnyeckue 3aHATHSA. Berancienuss 00beMOB U IUIOMIAIeH TTOBEPXHOCTEH
IIPOCTPAHCTBEHHBIX TEIL.
Koutpoabnas padora. O6beMbl U TUIOLIAAN TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI.

CamocrosiTe/ibHast padoTa o0yuaromuxcs. Beraucienus o00eMOB U TUIONIAACH MOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI MPH PEIICHUU MPAKTUYECKUX 3a/a4.

Pa3znen 8

O06o0malonee NOBTOpPeHUE

12

Tema 8.1
O0o0aromee
NOBTOpPeHHE

Conep:xxanue yueOHOro Marepuaia (JIeKIHN)

KoMOuHMpoBaHHBIE 3a/1a41 110 BCEM pa3fiesiaM Kypca.
3ajaur MOBBIIIEHHOTO YPOBHS CIOXHOCTH.

HpaKanecm[e 3aHATHUA. HOBTOpeHI/Ie TCOPCTUUICCKOTO MaTCpUralia. Pemenne 3amag mo Bcem
pa3aciiaM Kypca, B TOM YUCJIC ITOBBINICHHOT'O YPOBHS CIIOKHOCTH.

CamocrosiTeibHas padora o0y4yawommxcsi. THOMBUAYaIbHBIN IPOEKT

40

Bcero:

351

JI1s XapaKTepUCTUKH YPOBHS OCBOCHMSI yU€OHOTO MaTepHaia UCIOIb3YIOTCS CIEAYIOIINE 0003HAUCHHUS:
1 — o3HakOMUTENbHBIN (y3HABaHUE paHEe U3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2 — PenpOIYKTUBHBIN (BBHITIOJHEHUE ICATEIIHOCTH 110 00pa3Ily, HHCTPYKIIUHU HITH ITOJT PYKOBOJCTBOM)
3 — MPOJYKTUBHBIN (MJITAHUPOBAHUE U CAMOCTOSATENILHOE BBIMOJIHEHUE JEATEIBHOCTH, PELIEHNE TPOOIEMHBIX 3a/1a4)

B nporpaMmMme KypcHBOM BBIJEIIEH MaTEPUAIl, KOTOPBIN IIPU U3YYEHUH KOHTPOJIIO HE IIOJICHKUT.
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3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YUEBHOM JEATEJIBHOCTH

CTYAEHTOB

Coaepixanue o0yueHust

XapakTepuCcTHKA OCHOBHBIX BU/JIOB /1eAITEJIbHOCTH
CTYJ1€HTOB(HA YPOBHE Y4eOHbIX JeilCTBHIl)

BBeaenue

O3HakoMIJIEHHE C POJIbIO MAaTEMATUKH B HAyKe, TEXHHUKE,
HSKOHOMHUKE, HH()OPMALIMOHHBIX TEXHOJOTUSAX U MIPAKTHUECKON
nesTeabHOCTH. O3HAKOMIICHUE C LEISIMU U 33/la4aMu U3YYeHUS
MaTeMaTUKU Ipu ocBoeHuu cnenuainbHocteit CI10.

AJI'EBPA

Pa3zButHe nousiTus o
qyuciie

Boinonnenue apudpMeTnueckux AeMCTBUI HAJl YUCIAMU, COYETast
YCTHBIE U NUCbMEHHBIE IPUEMBI.

Haxoxzaenue npuOImKeHHbIX 3HAYCHUHM BEIMYUH U OTPEIIHOCTEN
BBIYHCIICHUH (a0COTIOTHON U OTHOCHTEIBHOM); CpPaBHEHUE
YHCIIOBBIX BBIPAKECHU.

Haxoxnaenue omnbok B npeoOpa3oBaHUAX U BBIUMCIEHUSIX
(oTHOCHUTCS KO BCEM MYHKTAM MPOTPaMMBI)

KopHu, crenenu,
Jorapu(pmsl

O3HaKOMJIEHHE C IOHITUEM KOPHSI N- i CTENEHHU, CBOMCTBAaMU
paZvKaJIOB U MPaBUJIaMHU CPaBHEHUS KOPHEH.

DopMyIMpPOBAHKE OIIPEAECIICHHS] KOPHS U CBOUCTB KOPHEM.
Boruncnenue u cpaBHEHHE KOPHEH, BHIIIOJHEHUE IPUKUIKA
3HAQ4YEHMSI KOPHS.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
CoJlepKaIIMX PaaUKaIbI.

Brinonnenue pacueToB 1o ¢popMmysiam, CoaepKaluM paJuKabl,
OCYILIECTBIISI1 HEOOXOUMbIE IIOJICTAHOBKH U peoOpa3oBaHMUsl.
Omnpenenenne paBHOCUIBHOCTH BBIPAXKECHUN € PaJUKaIaMH.
Pemenue nppanroHanbHbIX YpaBHEHHUI.

O3HaKOMJICHHE C IOHATHEM CTEIEHHU C AEUCTBUTEIbHBIM
IIOKA3aTeJeM.

HaxoxxaeHue 3HaueHul cTeneHy, UCI0b3ysl TPH HE0OXOMMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchIBaHUE KOPHS N-i CTENIEHH B BUJIE CTENIEHU C JPOOHBIM
TOKa3aTeeM U Ha00O0poT.

DopMynMpOBaHHUE CBOUCTB CTENECHEN. BrIunciaenue crenexen ¢
palMOHAIBHBIM ITI0KA3aTEIEM, BBIITOJIHEHNE TPUKNAIKY 3HAYCHUS
CTEIIEHU, CPABHEHUE CTEIICHEN.

[Ipeobpa3oBaHre YMCIOBBIX U OYKBEHHBIX BBIPAXKECHUMH,
coJiepaKallMX CTENEHHU, IPUMEHs CBOMCTBA. Pemenue
ITOKA3aTEeIbHBIX YPABHEHUM.

O3HakOMJIEHHE ¢ TPUMEHEHUEM KOPHEN U CTENIEHEN IpU
BBIYMCIICHUM CPEHUX, IEJIEHUN OTPE3KA B «30JI0TOM CEUEHHUM.
PelreHne NpukIIagHbIX 3a/1a4 Ha CJII0XKHBIE IIPOLICHTEI

IIpeoOpa3oBanue
aJredpanvecKux
BbIPaKEeHHU I

BrimonHenue npeobpa3zoBaHuii BEIpAXKEHHH, MpUMEHEHHE (PopMyII,
CBSI3aHHBIX CO CBOICTBaMU CTENEHEN U JTorapu(mMoB.

Onpenenenue o01acTu JOMYCTUMBIX 3HAYEHUH JTIOrapu(pMUIECKOTo
BbIpakeHus1. Penenue sorapudMudeckux ypaBHeHUI

OCHOBBI TPUTOHOMETPUHA

OcCHOBHBIC IOHATHSA

N3ydeHnne painaHHOro METO/Ia U3MEPEHUS YIJIOB BpAIllEHUs U UX
CBSI3U C TpagycHOM Mepoid. I300paxkeHue yriioB BpaiieHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJINYMHBI YIJIA C ET0 PACIOJIOKEHHUEM.
dopmyarpoBaHuE ONpeeeHNI TPUTOHOMETPUYECKHUX (QYHKIUN
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JUISL YTJIOB TMOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO
TPEYTOIbHUKA ¥ O0OBSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIE IIpuMeHEeHrEe OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECTB IS
TPUITOHOMETpPHUYECKHE BBIUMCIICHUS 3HAUYCHUH TPUTOHOMETPUIECKUX (PYHKIUH 110 OAHOM
TOKAECTBA U3 HUX
IIpeodpa3oBanus W3yuenmne 0CHOBHBIX (POPMYII TPUTOHOMETPUU: (HOPMYITBI
NpoCTeHIuX CJIO’KEHUSI, YIBOCHHUS, TPe0OPa30BaHUs CyMMbI
TPUTOHOMETPHYECKUX TPUTOHOMETPUYECKHUX (PYHKIUH B IPOU3BECHUE U MIPOU3BEICHHS
BBIPaKCHU I B CyMMY U IIPUMEHEHUE MPU BBIUYUCICHUH 3HAYEHUS
TPUTOHOMETPUYECKOT0 BBIPAKEHUS U YIIPOLICHUS €rO.
O3HaKOMJICHHE CO CBOMCTBAMU CUMMETPUU TOYEK HA €IUHUYHON
OKPY>KHOCTH M IPUMEHEHHE UX JJIsl BBIBO/Ia ()OPMYIT IPUBEICHUS
IIpocreiimmue Pemenue no ¢popmynam 1 TpPUrOHOMETPUUYECKOMY KPYTy
TPUTOHOMETPHUYeCKHe MIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUH.
YPABHEHHA U [IpumeHeHMe 00IIMX METOJ0OB PELICHNUs ypaBHEHUH (IIpUBEAEHUE K
HepaBeHCTBA JIMHEHHOMY, KBaJPaTHOMY, METOJI Pa3JI0KEHHs HA MHOYKUTEIH,

3aMEHbI IEPEMEHHO) IPU PEIICHUU TPUTOHOMETPUIECKIX
YpaBHEHUH.

YMeHue oTMeuaTh Ha Kpyre peleHus IpOoCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APpKCHHYC, aDKKOCHHYC,
APKTAHI€HC YK c/Ia

O3HakoMIIeHHE C IOHATHEM OOPATHBIX TPUTOHOMETPUYECKUX
(GyHKIHH.

N3yuyenue onpeneneHuii apkCUHyca, apKKOCUHYCa, apKTaHI'€HCa
qucna, GopmyIupoBaHHE UX, N300paKeHNe Ha eAMHUYHON
OKPYKHOCTH, IPUMEHEHHE IPU PELICHUU YPaBHEHUI

Y

HKIIUU, UX CBOMCTBA Y TPA®UKH

®Oyukuuu. [Housitue o
HeNpepbIBHOCTH
(pyHkumMu

O3HaKOMJIEHHE C IOHATHEM IIEPEMEHHOM, IpUMEpaMu
3aBUCHUMOCTEN MEXIy IEPEMEHHBIMHU.

O3HakoMJIEHHE C TTOHATHEM IpaduKa, onpeaesieHue
MPUHAIIISKHOCTU TOUYKH rpaduky pyHkimu. OnpeaeneHue no
(dbopmyIe mpocTeiel 3aBUCUMOCTH, BUJIa e rpaduka.
Bripaxkenue no ¢opmyiie 01HON nepeMeHHON Yepe3 JpyTue.
O3HakomiieHHe ¢ onpezeneHreM GyHKINU, GOpMyIUPOBaHHE €ro.
Haxoxpaenue obiaactu onpenenenns u o01acT 3Ha4YeHUH pyHKINUK

CpoiicTBa QyHKIHMH.
I'pagpuueckast uurep -
nperanus. IIpumepsl
(pYHKIHOHAIBHBIX
3aBHCUMOCTEH B
peajIbHBIX Mpoueccax u
SIBJICHUSAX

O3HakoMJIeHHE ¢ TpUMepaMH (PYHKIIMOHAIbHBIX 3aBUCUMOCTEN B
peaJIbHBIX MpoLeccax U3 CMEXHBIX TUCHUIUIMH.

O3HakOMJIEHHE € JOKAa3aTEIbHBIMU PACCYXIEHUSIMH HEKOTOPBIX
CBOMCTB JIMHEITHON U KBaJpaTUYHON (QYyHKIUH, TPOBEIEHUE
UCCIIeIOBaHMsI TMHEHHON, KyCOUHO-TMHEHHON, TPOOHO-TMHEHHOI
U KBaJipa -TUYHON (YHKIIHH, TOCTPOEHHUE UX IPAPUKOB.
IToctpoenue u urenue rpapukos pynkuuii. MccnenoBanue
GbyHKIUY.

CocraBieHune BUI0B QYHKIUI 110 TaHHOMY YCJIOBHIO, PEIIEHUE
3a/1a4 Ha DKCTPEMYM.

Brinonnenue npeobpaszoBanuii rpadguka QyHKIMH

Oo0paTHble pyHKIMH

Wzydenue nousmus obpamuoul yynxyuu, onpedeierue uoa u
nocmpoerue spaguxa 0opamuou hynKyuu, HaxoxdcoeHue ee
obnacmu onpedenenus u obnacmu 3navenuil . Ilpumenenue
CBOMCTB (DYHKIIMIA TPU UCCIIEIOBAaHUHU YPAaBHEHHUM U pellIeHUU
3a71a4 Ha SKCTPEMYM.

O3HaKOMIICHHE C TOHATHEM CIIOKHOU QYHKIHH

CreneHHble,

Brruncienue 3HaueHUH (I)yHKI_II/Iﬁ 110 3BHAYCHHUIO apryMCHTA.
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MOKa3aTeJIbHbIe,
Jorapupmuyeckue u
TPUITOHOMETPHYECKHE
¢pynkuun. O0paTHbie
TPUITOHOMETPHYECKHE
GyHkumnu

Onpenenenue Mo0KEeHNs TOYKU Ha Tpaduke Mo ee KOopArUHATaM U
Hao000pOT.

Hcnonws3oBanne cBOMCTB GYHKITUN JUIsl CPABHEHUS 3HAYECHU
cTereHen u orapudmos.

[Toctpoenue rpaukoB CTENEHHBIX U JOTapUPMUUECKUX PYHKIIHA.
Pemienue nmokaszaTesbHBIX U JIOrapu(PMHUECKUX YPAaBHEHUHN U
HEPaBEHCTB 10 U3BECTHBIM AJITOPUTMAaM.

O3HaKOMJIEHHE C IOHSITUEM HENPEPHIBHON NEPUOANUECKOMN
¢byHKIMH, GOpMYITHpPOBAHUE CBOWCTB CHHYCA U KOCHHYCA,
MMOCTPOCHHE UX TPAPHUKOB.

O3HakOMJICHHE C TOHSITHEM TAPMOHMYECKUX KOJIeOaHUH 1
MpUMEpPaMU TAPMOHHUYECKUX KOJICOAHUH JIJIs1 OIMCAHUS POLIECCOB
B u3uKe u Ipyrux o0JacTsIX 3HAHUS.

O3HaKOMJICHHE C TIOHSATHEM Pa3pbIBHOM MEPUOANYECKON (PYHKITUH,
(dhopMynMpoBaHHE CBOICTB TAaHI€HCA U KOTAHT€HCa, TOCTPOSHUE UX
rpauKoB.

[Ipumenenue cBOMCTB (PYHKIMIA ISl CpAaBHEHUS 3HAUSHUN
TPUTOHOMETPUYECKHUX (PYHKIUH, PEIICHHUS] TPUTOHOMETPHYECKIX
YpaBHECHUH.

Ilocmpoenue epaghuxos oopammuvix mpuecoHoMempuyecKux
@yHKYyUll U onpedenenue no 2pagpuKam ux c8oLUCms .

Brinonnenue npeoOpa3oBanus rpagkoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HaKOMJIEHHE C IOHSTUEM YHMCIIOBON MOCIIEA0BATEIbHOCTH,
crioco0amH ee 3a/laHusl, BBIYMCICHUSIMH €€ YJICHOB.
O3naxomnenue ¢ NOHAMUEM npeoena nocie008ameIbHOCHU.
O3HaKOMJIEHHE C BBIYUCICHUEM CYMMbI OECKOHEYHOI'O YHUCIOBOTO
psiia Ha IPUMEpEe BBIUMCIICHUSI CYMMBI OECKOHEYHO yOBIBaIOICH
Tre€OMETPUUYECKOM IPOTrPECCHH.

Pemenue 3a1a4 Ha mpuMeHeHue POPMYIIBI CyMMBI OECKOHEYHO
yOBIBaOIIEH reOMETPUUECKOI POrpeccuu

IIpousBoanas u ee
NpUMEHeHHne

O3HaKOMJIEHHE C TOHSTHEM IIPOU3BOJHOM.

N3zyuenue u GopMynupoBaHUE €€ MEXaHUYECKOT0 U
reOMETPUUYECKOTO CMbICHIA, U3YYEHHUE aIrOPUTMa BbIUHUCICHUS
IIPOU3BOIHOM HA IPUMEPE BBIYMCIIEHUSI MTHOBEHHOM CKOPOCTU U
YTJI0BOTO KOd(PHIlMeHTa KacaTeIbHOM.

CocraBieHue ypaBHEHUs KacaTelbHOH B 0011eM BUIE.

VYcBoenue npaBun auddepeHnpoBaHus, TaOIUIIBI TPOU3BOIHBIX
3JIEMEHTApHBIX (QYHKIMH, TpUMEeHeHue 1 TuddepeHIMpoBaHus
(yHKIUH, COCTaBJIEHUS YPAaBHEHHUS KacaTelbHOM.

N3yuenue TeopeM 0 CBS3HM CBOMCTB (DYHKIIMU U IIPOU3BOTHOM,
(hopMyIIMpOBKaA HX.

[IpoBeeHue ¢ MOMOIIBIO0 TPOM3BOIHON HCCeI0BaHUs (DYHKIINY,
3a1aHHON (hopMmyIoil.

YcTaHoBIIeHUE CBA3H CBOMCTB (DYHKIIMU U MPOU3BOAHOM 10 UX
rpadukam.

IIpumeHneHne Mponu3BOIHON Ul PEIIEHNUS 3a]]a4 HA HAX0XK/IEHUE
HauOOJIbIIET0, HAUMEHBILIETO 3HAYEHUS U Ha HaX0XACHHE
JKCTpEMyMa

IlepBooOpa3nas u
HHTErpaJ

O3HakoMJICHHE C TIOHSATHEM MHTETpaia U MepBOOOPA3HOM.
N3ydenue mpaBuiia BEIYUCICHUS IEPBOOOPA3ZHOM U TEOPEMBI
Herorona—JleiiOHuma.
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Pemenue 3amad Ha CBsA3b IEPBOOOPA3HON U €€ MPOU3BOIHOM,
BBIUMCIICHUE [TEPBOOOPA3HOM JUIs TAaHHOH (PYHKITHH.
Pemenue 3a1a4y Ha MpUMEHEHNUE UHTETpalia AJis BHIYUCICHUS
(U3MYECKUX BETMYMH U TUIOIAAeH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs U CHCTEMBI
YPaBHeHU
HepaBencTBa u cucreMbl
HEePaBeHCTB C AByMS
nepeMeHHbIMH

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJECHUSAMH O KOPHAX
anredpanvyecknux ypaBHEHUH, MOHATUSMU UCCIEIOBAHUS
YPaBHEHUH U CUCTEM yPaBHECHUM.

N3yuenune Teopun paBHOCUIBHOCTH YPAaBHEHUU U €€ TPUMEHEHUS.
[ToBTOpEHME 3anMCH pELIEHUS CTAaHAAPTHBIX YPABHEHUH, IPUEMOB
npeoOpa3oBaHUs YpaBHEHUM JJis CBEJCHUS K CTAaHIaPTHOMY
YPaBHEHUIO.

Pemrenne panuoHanbHbIX, HpPAMOHAIBHBIX, [I0KA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Hcnonws3oBanue cBOMCTB U rpadKOB (GYHKITUN I PEIICHUS
ypaBHeHUH. [I0BTOpEHHE OCHOBHBIX IIPUEMOB PEILICHUS CUCTEM.
Pemenne ypaBHeHUl ¢ MpUMEHEHUEM BCEX MPUEMOB (pa3oKeHUS
Ha MHOYKUTEJIN, BBEJICHUSI HOBBIX HEU3BECTHBIX, MIOJCTAHOBKH,
rpaguIecKoOro METo/1a).

Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM Pa3IM4YHBIX
CHoco00B.

O3HakoMIIEHHE C OOIUMH BOIIPOCAMU PEIICHUS] HEPABEHCTB U
HCIOJIb30BaHNE CBOMCTB U IpauKoB (PYHKUUN IPU pelIeHUU
HEPaBEHCTB.

Pelrenne HepaBEeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CITIOCOOOB.

[IpuMeHeHne MaTeMaTHYEeCKUX METOJI0B JJIs pELICHUS
COJZIepKaTeNbHBIX 3aad U3 Pa3IMYHbIX 00JacTell HayKH U
npakTuku. lHTepnpernpoBanue pe3yabTaToB ¢ yUETOM PEAIbHBIX
OTpaHUYCHUUN

3JEMEHTbI KOMBUHATOPUKH, TEOPUU BEPOAITHOCTENU U CTATUCTHUKH

OcHOBHBIC TOHATHUSA
KOMOMHATOPUKH

N3yuenue npaBmiia KOMOMHATOPUKYU U IPUMEHEHHE ITPU PELICHUN
KOMOWHATOPHBIX 33/1a4.

Pemenne koMOMHATOPHBIX 33/1a4 METOAOM Iepedopa U MO MpaBHIly
YMHOXCHHSL.

O3HaKOMJIEHHE C TOHATUSAMHU KOMOMHATOPUKHU: Pa3MEIIEHUIMH,
COYETaHUSIMH, IEPECTAHOBKAMH U (hOpMyIaMHU JJis UX
BBIYHCIICHUS.

OOBbsicHeHHE U TpUMeHeHre HOpMYIT JUTsl BBIYHCIECHUS
pa3MelIeHH, TepecTaHOBOK M COUYETaHUM MpHU PELICHUH 3a/1a4.
Osnakominenue ¢ OuHoMoM HeroToHa 1 TpeyronsHukoMm [lackans.
Pemenue npakTuyeckux 3aj1ad ¢ UCIOJIb30BaHUEM TOHATUN U
IPaBUI KOMOMHATOPUKHU

JJIeMEeHTHI TEOPUH
BEPOATHOCTEH

N3yueHne Ki1acCHYecKoro OIpeaesIeHNs BEpOSTHOCTH, CBOMCTB
BEPOATHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.

PaccmoTpenue npuMepoB BEIYHUCICHUS BEPOSITHOCTEN. Penienne
3a/1a4 Ha BBIUMCIICHHE BEPOSITHOCTEHN COOBITHI

IIpencraBiienne JaHHBIX
(TabuIbl, MATPAMMBI,

rpagpuxn)

O3HakoOMIJIEHHE C PEICTABICHUEM YHUCIIOBBIX TaHHBIX U UX
XapaKTEPUCTUKAMH.

Pemenne npaktudyeckux 3aaad Ha 00pabOTKY YUCIIOBBIX JaHHbIX,
BBIYHMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUSA
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IIpsiMble U MJIOCKOCTH B
NMPOCTPAHCTBE

DopMyIUpPOBKA U IPUBEACHUE A0KA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PACIOJIOKEHUS IIPSIMBIX U IUIOCKOCTeN. Pacnio3HaBanue
Ha 4EpTEKax U MOACIAX Pa3INYHbIX CIy4acB B3aHMHOIO
PAaCIIOJIOKEHUS MIPSAMBIX U INIOCKOCTEN, ApIyMEHTUPOBAHUE CBOUX
CYXKJICHUU.

DopmMyJIMPOBAHUE ONIPEAECIEHUN, IPU3HAKOB U CBOKCTB
NapajuIeIIbHBIX U MEPIEHANKYIISAPHBIX IIJIOCKOCTEH, IBYTPaHHBIX U
JIMHEUHBIX YIJIOB.

BeinosHeHne nocTpoeHus yriloB MEKIy MPSIMBIMH, IPSIMOU U
IIJIOCKOCTBIO, MEXAY IJIOCKOCTSIMU I10 OIIMCAHUIO U PACIIO3HABAHUE
UX Ha MOJIEIIAX.

[IpuMeHeHne IPU3HAKOB U CBOMCTB PACIIOJI0KEHUS IIPSIMBIX U
IJIOCKOCTEH MPU PELICHUM 3a/1a4.

N300pakeHne Ha pUCYHKAX U KOHCTPYUPOBAHHE Ha MOJIEIISX
HEPIECHIUKYJIAPOB U HAKJIIOHHBIX K INIOCKOCTH, IIPSMBIX,
NapajuIeIbHbIX INIOCKOCTEH, YIJIOB MEKAY NPSAMOU U IJIOCKOCTBIO U
000CHOBaHHUE MOCTPOCHUS.

Pemrenne 3a1a4d Ha BBIYHMCIIEHNE TEOMETPUYECKHUX BEJIMYMH.
OnuceiBaHKUE PACCTOSIHUS OT TOYKHU J0 IUNIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEXKAY IUIOCKOCTSIMH, MEXAY CKPEILMBAIOIIUMUCS
MPSIMBIMHU, MEX]Ty IPOU3BOJIBHBIMU (PUTypaMu B IIPOCTPAHCTBE.
DopMyIMPOBAHUE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYILECTBOBAHMUSI, CBOICTBA).

N300pakeHne Ha yepTexax U MOJIENIX pacCTOSIHUA U 000CHOBaHUE
cBouX cyxaeHui. OnpenencHue U BEIYUCICHNUE PACCTOSHUM B
npoctpaHcTBe. [Ipumenenue Gopmyi 1 TeopeM IIIaHUMETPUN TS
peuieHus 3a1ad.

O3HaKOMJIEHHE € IOHATHEM NAPAJUIEIBHOTO IPOCKTUPOBAHUS U €T0
cBoricTBaMu. POPMYIUPOBAHUE TEOPEMBI O TUIOLIATN
OpPTOTOHAJILHOW MPOEKIIMA MHOTOYTIOJIbHUKA.

[Ipumenenue Teopuu a1 000CHOBAaHUS OCTPOCHUN U
BBIYUCIICHUM.

ApPryMEHTHpPOBAaHHE CBOUX CYXKIEHUH O B3aHMHOM PacCIOJIOKEHUHU
IIPOCTPAHCTBEHHBIX (pUTYD

MHuororpaHHuKHu

Onucanue U XapakTepUCTHKA Pa3INYHbIX BUJJOB MHOTOI'PaHHUKOB,
MIEPEUNCIICHUE UX DJIEMEHTOB U CBOMCTB.

N300paxeHne MHOrOIpaHHUKOB U BBIIOJIHEHNE IOCTPOEHUS Ha
N300pakeHUSIX U MOJIEISIX MHOTOI'PaHHHUKOB.

Boruncnenue nuHENHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOHUrypanusx, apryMeHTUPOBaHUE CBOUX CYXKICHUH.
XapakTeprucTuka u N300pakeHNe CEUEHUs], pa3eepmKu
MHO202PAHHUKOG , BBIUNCIIEHHE IIJIOLIA/Ie TOBEPXHOCTEN.
[TocTpoenue mpocredmux ceueHui Kyo0a, Npru3Mbl, TUPAMUIBL.
[IpumeHeHue (HakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HakoMJIEHHE ¢ BUJaMU CUMMETPHIl B IPOCTPAHCTBE,
(bopMyIMpoBaHUE ONPEIENCHUI U CBOUCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHUsI U MHOTOTPAaHHUKOB.

[IpumeHeHne CBOMCTB CUMMETPHH IIPU PELIEHUH 3a/1a4.
Hcnonws3oBanre mpruoOpEeTEHHBIX 3HAHUHT TSI HCCIICIOBAHUS U
MOJIETMPOBAHUS HECIIOKHBIX 3a/]1a4.

N3006paxkeHne OCHOBHBIX MHOTOI'PAaHHUKOB U BBIIIOJIHEHHE
PUCYHKOB I10 YCJIOBUSIM 33]1a4
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Tejia 1 MOBEPXHOCTH
BpAallleHUus

O3HakoOMJIEHHE C BUJaMH TeJl BpalleHus, popMyIupoBaHUE HX
ONPEACIICHUN U CBOWCTB.

@opMyIHpPOBAHHUE TEOPEM O CEYEHUU 1Iapa MIIOCKOCTBIO U
TUIOCKOCTH, KacaTelIbHOU K cdepe.

XapakTepucTuka U n300pakeHre Tell BpallleHus1, UX Pa3BepTKH,
CEUEHUS.

Pewrenue 3a1a4 Ha NOCTpOEHUE CEUEHMI, BBIYMCIECHUE JJINH,
paccTosHuM, yrios, miomaaci. [IposeaeHne nokazarebHbIX
paccyXIaeHuit

IIpU pELICHUH 3a/1au.

[IpuMeHeHne CBOWCTB CUMMETPHM MPU PELICHUH 337a4 Ha Teja
BpaIleHHsI, KOMOWHAIHIO TEIL.

N3006paxkeHre OCHOBHBIX KPYTJIBIX TEJ U BBIINOJIHEHNE PUCYHKA 110
YCJIOBUIO 33J]a4l

N3mepenusi B reomeTpun

O3HakOMJICHHE C TOHATUAMH IJIOLAAN U 00BbeMa, aKCHOMaMU U
CBOMCTBaMH.

Pemenue 3a1a4y Ha BBIYMCIICHHE MJIOMIAACH MIIOCKUX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIOIIUX (GOpMYIT U (PAKTOB U3
IJIAHUMETPUH.

N3ydeHue TeopeM 0 BBIYMCICHUN 00bEMOB IPOCTPAHCTBEHHBIX
TeJ, peleHue 3aa4 Ha IpuMeHeHne GopMys BBIYUCIICHUS
00BEMOB.

Nzydenue hopmyn 11si BBIYMCIEHUS TUIOMIA/IeH TOBEPXHOCTEM
MHOTOTPaHHUKOB U TE€J BPAILCHMUSL.

O3HaKOMJICHHE ¢ METOJIOM BBIYMCIICHUS TIOIIAIU IIOBEPXHOCTH
cepsl.

Pemenuie 3a1a4 Ha BEIYMCIICHHE IJIOMIA/ICH TOBEPXHOCTH
[IPOCTPAHCTBEHHBIX TEI

Koopaunatbl 1 BEeKTOPBI

O3HakoOMJIEHHE ¢ IOHATHEM BeKTopa. M3yueHne nexapToBoit
CUCTEMBI KOOPAUHAT B IIPOCTPAHCTBE, ITIOCTPOEHHUE 110 3aJaHHBIM
KOOpAMHATAaM TOYEK U IIJIOCKOCTEH, HaX0KIEHUE KOOPAUHAT TOYEK.
Haxoxnenue ypaBHeHUN OKPYKHOCTH, c(hepbl, TNIOCKOCTH.
Beluncnenue paccTossHUN MEXYy TOYKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEIUMYHH, IPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IIPABUII HAXOXKICHUS
KOOPAMHAT BEKTOPA B MPOCTPAHCTBE, PABUJI JEHCTBUMN C
BEKTOPAaMH, 3aJaHHBIMA KOOPAUHATAMM.

[IpuMeHeHne Teopuu NpU PELICHUH 3a7a4 Ha JEHCTBHUS C
BEKTOPAMH.

N3yueHne ckalsipHOTO IPOU3BEICHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUs MIPSAMON U IUIOCKOCTHU. [IpuMeHeHne teopun npu
peuIeHny 3a/1a4 Ha IEUCTBUS C BEKTOPaMH, KOOPJANHATHBIN METOI,
IIPUMEHEHHE BEKTOPOB Ul BBIYMCIICHUS BEJIMYUH YIJIOB U
pacCTOSAHUM.

O3HaKOMJIEHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPUH O
B3aMMHOM DPACMOJI0KEHUH MPAMBIX U IUNIOCKOCTEN C
HCIIOJIb30BAHUEM BEKTOPOB
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4. YCJIOBUS PEAJIM3AIIAU YYEBHOM JUCHUILJIAHBI

4.1. TpeGoBaHUSI K MUHUMAJIbHOMY MAaTePHAIbHO-TEXHHYECKOMY 00ecrevyeHn o

OcBoenmne mporpamMmbl y4yeOHOW aucuuIuimHbl «Martematuka: anredpa W Havaia
MaTeMaTHUYeCKOTO aHalii3a; TeOMETpHs»  MpeanojiaraeT Haluyue y4eOHOro kaOuHETa, B
KOTOPOM MMEETCS BO3MOXHOCTh 00ecreunTh 00yJyaronumcs cBoOOOAHbIN gocTyn B IHTepHET BO
BpeMsl y4eOHOT0 3aHATHUS U B IIEpUO/I BHEYUEOHOU JeSITeIbHOCTH.

[Tomemnienue kabuHeTa AOMKHO OBITH OCHAILIEHO THIIOBBIM 000pY/I0BaHUEM, B TOM YHCIIE
CHEUAIM3UPOBAaHHON yueOHOUW MeOenbl0 U CpelcTBaMu OOydYeHHUs, JOCTAaTOYHBIMHU st
BBITOJIHEHUS TPEOOBAHUH K YPOBHIO IIOATOTOBKU O0YJAIOIIIXCSI.

B kabuHere MOMKHO OBITH MYIBTUMEIUWHOE OOOPYIOBAaHHE, TOCPEICTBOM KOTOPOTO
YYaCTHUKH 00pa3oBaTeIbHOTO MpOIecca MOTYT IPOCMATPHUBATh BU3YaJIbHYIO MH(OPMALUIO 110
MaTeMaTHKe, CO3/1aBaTh MPE3EHTALNH, BHICOMAaTEpUAIIb, MHBIC IOKYMEHTHI.

B cocraB y4eOHO-METOAMYECKOTO W MaTEpHATBbHO-TEXHHYECKOTO OOecredeHus
nporpaMmel  yueOHoOW aucuuiuinHbl «MaTtemartuka: anrebpa M Hauyajza MaTeMaTHYECKOTO
aHaJINM3a; TeOMETPHUS» BXOJSAT:

MHOTO(YHKIIMOHATbHBIA KOMIUIEKC MIPENOaBaTels;

HarJsAHbIe TOCOOUs (KOMIUJIEKTHI y4eOHBIX TaOHIl, TIAKaTOB, MOPTPETOB BBIIAIOIIUXCS
YUEHBIX-MaTEeMaTUKOB U Jp.);

MH(POPMALMOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

HKpPaHHO-3BYKOBBIE TTOCOONS;

KOMIUIEKT TEXHUYECKOH JOKYMEHTAIMH, B TOM YHCIIE MAclopTa Ha CPEICTBA OOy4YCHHS,
MHCTPYKIIUH 110 MX HCIIOJIb30BAHHIO U TEXHUKE 0€301TacHOCTH.

4.2. UndopMmaunoHHoe odecriedeHne 00yUeHust
IlepeueHb pekoOMeHAYeMbIX Y4eOHbIX U31aHUI, T0NOTHUTEIbLHON JIUTEPATYPHI:
OcHoBHas nTuTeparypa:

Anrebpa u Hayasia MateMarnueckoro ananuza. 10-11 xmacceel. B 2 9. U 1. YueOnuk muist
y4JaIuxcst 00pa3oBaTeNbHBIX YUPEKICHUH C MPUIOKEHHEM Ha 3JIEKTPOHHOM HocuTene. — M.,
2013. -. 384 c. ISBN 978-5-09-031129-8

Anrebpa n Havana maremarudeckoro ananmsa. 10-11 kraccer. B 2 4. U 1. YueOHuk s
y4JaIuxcst 00pa3oBaTeNbHBIX YUPEKICHUH C MPUIOKEHHEM Ha 3JIEKTPOHHOM HocuTene. — M.,
2012. -. 384 c. ISBN 978-5-09-031129-8

[Toropenos A. B. I'eometpus: 10 - 11 kiacces! : yueOHUK JU1st 00111€00pa30BaTeNbHbBIX
opranu3zaiuii: : 6a3oBblil u npoguasHbI ypoBHH / A. B. IToropenos .— 13-e uza. — Mocksa :
[Tpocsemienue, 2014 .— 175 c. ISBN 978-5-09-032026-9.

JlononmHUTENbHAS TUTEPATYpA:

BammakoB M.U. Matemartuka: yq4eOHUK /s HAYaIBHOTO | cpell. mpod. oOpa3zoBaHws./
M.U. Bammmakos. - - 9-e uzn. crep. — M.: Akagemus, 2014 — 251 c. wi. — ( [IpodeccronanpHoe
obpa3zoBanue. O6meoopazoBarenpHble qucnuiuInabl) ISBN 978-5-4468-0742-0.

bammakoB, M.1. Maremaruka. 3aiaqHuk: yaeOHOE mocoOue Jjisi Ha4albHOTO
po(hecCuOHANBHOTO U cpesiHero npodeccuonanbHoro oopazosanus / M. U. bammakos .— 4-e
u3., ctep. — Mocksa : Akanemust, 2014 .— 414 c. : un., Tabn. — (Ilpodeccuonansrnoe
oOpa3zoBanue. O6meodpazoBarenbHble AucuuIInHb) .— ISBN 978-5-4468-0722-2.

Anrebpa u Hauana mareMaTuueckoro aHanuza. 10-11 kmacchl: yueOHUK JUis
00pa3oBaTeNbHBIX OpraHU3aluii ¢ MPUIOKEHUEM Ha 3JIeKTpoHHOM HocuTene. [lox pen.
Konmoroposa A.H., 22-e uzn. — M.: I[Ipocsemenue, 2013. — 384 c.,ISBN 978-5-09-031301-8, -.
ISBN 978-5-09-031129-8 (CD-ROM).

HNuTepHeT-pecypcesr:

www.fcior.edu.ru (MHdopmanioHHbIe, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MAaTEPUAJIbI).

www. school-collection . edu . ru (Enunas koyutekius nudpoBbIX 00pa3oBaTeIbHBIX

pECYpCOB).

22



5. KOHTPOJIb U OIIEHKA PE3YJIBbTATOB OCBOEHUS YUEBHOM

TACIATIIAHBI

KOHTpOo/Ib M OlleHKA Pe3yabTaTOB OCBOCHUS y4eOHOM JUCIUIUIMHBI OCYIIECTBIISETCS
IpernoJiaBaTesieM B Ipolecce MPOBEICHHs TPAKTUUECKUX 3aHATHH, TECTUPOBAHUS, a TAKKE

BBIINTIOJIHCHUA O6y‘-IaIOIJ_[I/IMI/ICSI HHJAUWBUIYAJIbHBIX 3aI[aHI/If/'I, I/ICCJIGILOBaHI/If/'I.

Pe3yabTarnl 00yyeHus
(ocBOEHHBbIE YMEHUSI, yCBOCHHbIE 3HAHWS)

@®opMbI U METOAbI
KOHTPOJISA
OLIEHKH
pe3yJabTaToB
00y4eHust

OcBoeHue cosiepkaHus y9eOHOU JUCIUILTUHBI 00eCTIeYHBACT
JOCTH>KEHHE CTYACHTAMU CJIEAYIOLIUX IPEIMETHBIX PE3yIbTaTOB:

—  cOopMHPOBAHHOCTH MPE/ICTABICHUI 0 MaTeMaTHKE KaK YacTh
MHUPOBOM KyJIbTYpbl U MECTE€ MATEMAaTUKH B COBPEMEHHOU
LMBUJIM3ALUH, CII0CO0aX ONMCAHUS ABJICHUI pealbHOI0 MUpa Ha
MaTEMaTUYECKOM S3BIKE;

—  ¢c(hOpMUPOBAHHOCTh IPECTABICHUN O MaTEMaTHUECKUX
MOHATHUAX KaK BaXKHEHIIMX MaTEeMAaTUYECKUX MOJEIISAX, TO3BOJISIOIINX
ONUCHIBATh U U3y4aTh Pa3HbIC MIPOLIECCHI U SBJICHUS; IOHUMAaHHE
BO3MOKHOCTH aKCHOMAaTHUYECKOI'O MOCTPOEHUS MATEMATHYECKUX
TEOPUL;

—  BJIQJICHUE METOJAaMU J0Ka3aTeJIbCTB U aJITOPUTMOB PEILICHHUS,
yYMEHUE UX IPUMEHSTh, IPOBOAUTH JOKa3aTEIbHbIC PACCYKICHUS B
XO0JI€ pelIeHus 3a/1ay;

—  BJIQJICHUE CTAHJAPTHBIMH MPUEMAMH PEIICHUS PAIMOHATBHBIX
Y UPPALMOHAJIBHBIX, TOKA3aTeNIbHbIX, CTETICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB, UX CUCTEM;
MCII0JIb30BAaHNUE FOTOBBIX KOMIIBIOTEPHBIX POTPaMM, B TOM YUCIIE AJIs
MOMCKA MYTH PEIICHUS U WIUTIOCTPAIIUH PEIICHUS YPaBHEHUHN U
HEPaBEHCTB;

—  c(OpMUPOBAHHOCTH MIPEJICTABIICHUN 00 OCHOBHBIX MOHATHIX
MaTeMaTUYeCKOro aHalln3a U UX CBOMCTBAX, BIaJCHHUE YMEHUEM
XapaKTepU30BaTh MOBe/IeHNE (DYHKIINI, UCTIOIB30BAHKE TTOTYyUYEHHBIX
3HAHUM JJI1 ONMCAHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BJIQJICHUE OCHOBHBIMH MOHSTHUSIMU O IIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTYpaX, UX OCHOBHBIX
CBOICTBax; C(hOPMUPOBAHHOCTH YMEHUS PACIIO3HABATH T€OMETPUUECKUE
burypsl Ha yepTexax, MOJCIIAX U B PEAIbHOM MHUPE; TPUMEHEHUE
M3YYEHHBIX CBOMCTB reoMeTpuieckux Guryp u Gopmysn st perieHus
FeOMETPUUYECKUX 3ajay U 3ajau C MPAKTUYECKUM COJIEPKaHUEM;

—  c(hOpMHUPOBAHHOCTH MPEACTABICHUH O MPOIECCaxX U SBICHHSIX,
MMEIOIIHNX BEPOSTHOCTHBIN XapaKTeP, CTATUCTUYECKUX
3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE, OCHOBHBIX TOHITHSIX
AJIEMEHTAPHOU TEOPUH BEPOSITHOCTEN; YMEHHI HAXOJAUTh U OIIEHUBATh
BEPOSATHOCTH HACTYIIJICHUS COOBITUI B IPOCTEUIIIUX MPAKTUIECKIX
CUTYAIUSX ¥ OCHOBHBIE XapaKTEPUCTUKH CITYIalHBIX BEJINYWH;

—  BJIQJICHUE HaBbIKAMU UCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX
MporpamMm IpH pelieHUH 3a1ad.

Camocmosmenvhvie
U KOHMPOIbHBLE
pabomul,
UHOUBUOYATIbHbLE

3a0aHU.

Dxzamen.
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PELIEH3US
Ha pabo4yio IporpaMMy 1o JMCHHIUIHEE «MaTemaTuka: anrebpa U Havasa
MaTeMaTHYECKOro aHaIH3a; FeOMETPHUS»
A cnennanbHocTd CITO 43.02.10 «Typusm»

IIporpamma y4eGHO#M muciumnmBb «Matemaruka: anrebpa M Havaa MaTeMaTH4eCKOro
aHaJln3a; reoMeTpus» pazpaborana Ha ocHoBe ®I'OC cpennero (OIHOr0) 06ImIEro
oGpa3soBanus (yTBepK/IeH npukazoM MunncTepcTBa obpa3zoBauus u Hayku P® ot 17.05.2012
r. Ne 413) u Ha OCHOBE IPUMEPHO# IPOrPaMMbI 06meo6pa3oBaTebHON y9eOGHOM AHCIUILIHHEL
«Maremaruka: anre6pa 1 Hayana MaTeMaTHYECKOrO aHATH3A; TEOMETPHS) IS
npodecCHOHATBHEIX 06pa3oBaTebHBIX OpraHH3aLMiA, ono6pennoi Hayuno-meToamueckum
coBeToM llentpa npodeccrnonamsroro obpasopanus ®IAY «DHUPO» (mpotokon Ne 3 ot
21.07.2015 r).

[Iporpamma paccuntana Ha 351 yac MakCHMATBEHOH y4eOHO# Harpy3Kku npu
00s3aTesIbHOM ayIMTOPHOM y4eGHO#M Harpyske 234 yaca (B ToM 4HcIie TeKiuH — 118 qacos.
TNpaKTHYECKHE 3aHATHA — 116 9acoB) 1 caMoCTOATEBHOM BHEay IMTOPHOI paboTe 117 wacos B
COOTBETCTBHH C TPeOOBaHUSIMH Y4eOHOTO MIIaHa.

PaGouas nporpamma npezmonaraer pacnpeienienne TeM i H3ydeH#He MarepHaa 1o
paznenam:

Beenenue.

Pasnien 1. Pa3Butue noHATHS 0 9HCIE.

Pazzien 2. OcHOBBI TPHTrOHOMETpHH.

Pasnien 3. Havana maremMaTHueckoro anaumsa.

Pasnien 4. Kopuu, crenenu u norapudyMer.

Pasnen 5. VpaBHenus u HepaBeHCTBa.

Pasjien 6. DnemenTE KOMGHHATODHKH, TEOPHH BEPOSTHOCTEH M MATEMATHYECKOH CTATHCTHKH.
Paszen 7. 'eomerpus.

Pazzen 8. O6o6maromee nosropenwue.

Bcee pasnensr paGoueit mporpaMmsl Hanpasiiens! Ha YOPMHPOBAHHE 3HAHMI 1 YMEHHH,
B I10JIHOH Mepe OTBEYaKOT TPeGOBAHMSAM K PE3y/IbTaTaM OCBOCHHS y4eGHOH AMCIMILTHHEL
Kaxp1it paszien mporpaMMB! pacKphIBaeT paccMaTpHBaeMbie BOIIPOCHI B JIOTHYECKOM
MOCTIEZI0BATETBHOCTH.

B nporpamme n1aeTcs XapakTepHCTHKa OCHOBHBIX BHIOB AESTENTHHOCTH CTY/JEHTOB (Ha
YPOBHE y4eOHBIX NeHCTBHIT) 110 BceM paszienam Kypca.

[Iporpammoii pe1ycMOTpeH TeKyIHii KOHTPOTL 3HAHMI H yMeHHil B popme
KOHTPOJIbHBIX, CAMOCTOSATEIIbHBIX paboT, MHIMBHIYaIbHBIX 3aaHuii. [IpoMeskyTouHast
aTTeCTAllMsl ¥ OLIEHKA Pe3yJIbTaTOB OCBOEHHUS yUeOHON MHCIUILUIMHBI OCYIIECTRIISIOTCS B
opme sk3amena. DOPMEI H METOIBI IO3BOJSIOT B TOJTHOM MePe OCYIIECTBIATh KOHTPOJIb U
OLEHKY pe3yJbTaToB 00y4eHHs (OCBOCHHBIX YMEHHH, YCBOCHHBIX 3HAHHIA).

Ilepeuenn pekoMeHryeMBIX yueGHBIX H3aanuit, UHTEpHET-peCypCoB, OCHOBHOM 1
JIOIOJTHUTEIIEHOM JIATEpaTyphl BKIIOYaeT HCTOYHUKH 2012 — 2014r.1.

Jannas paGoyas mporpaMma MOXeT GbITh PeKOMEHIOBAHA JUIsl H3yYeHHS AMCIIHILTHHET
«Martemaruka: anre6pa H Havaia MaTeMaTHIECKOTO aHATH3a; TeOMeTpHs» B Kosemke
HMHHOBAIIMOHHBIX TEXHOJIOTHH M NpeANnprHUMaTeabcTBa Bal'Y.

Penensenr: )
Jouent kadenper «Aul» Bal'Y %/% 0O.B.KpanrenunarkoBa
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