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1. O0masi xapaxkTepucTuKa NpuMepHoii pabo4eii mporpaMmal
001e00pa30BaTE/IbHOI AUCHHILINHBI « MaTeMaTHKa

1.1. MecTto aANCHUILIMHBI B CTPYKType mnpo(ecCHOHAJILHOI 00pa3oBaTeIbHOMN
nporpammsl CIIO:

Marematnka siBiusieTcss (pyHAAMEHTAJIbHOW 00IeoOpa3oBaTeNbHON TUCIHUILIMHON €O
CJIOKUBIIUMCA YCTOfIqHBbIM COACPKAHUEM U O6H_II/IMI/I Tpe6OBaHI/I$IMI/I K TIIOATI'OTOBKE
00yHaromuxcs.

OOmmeoOpa3oBarenbHass OUCHMIUIMHA «Maremartukay sBIsieTCs 00s3aTeIbHOH YacThIO
001eo0pa3oBaTeTIbHOTO UKJIA 00Pa30BaTEILHOM MPOrpaMMbl B cootBeTcTBHM ¢ DI'OC

IIporpamma pazpaborana Ha ocHoBe TpeboBanuii ®I'OC, ®OOII cpennero odmero
obpazoBanust, PI'OC CIIO criermanbHOCTH 26.02.03 «CynoBOXACHUEY.

1.2. Heau u njiaHUpPyeMbIe Pe3yJabTAThl 0CBOCHUS AUCHHUIIUHDI:

1.2.1. Heab AuCHUNIUHBI

Comepxxanvie  mporpaMmbl  OOIIEOOpPa3OBATENBbHON  MUCHUIUIMHBI  «MartemaTtuka»
HATpaBJIEHO Ha JOCTH)KEHHE PE3YJIbTATOB €€ M3yUYeHHsI B COOTBETCTBUM ¢ TpeboBaHusimu OI'OC
COO ¢ yuetom nmpodeccuonanbroit HanpasiaeHHocTn @I'OC CIIO, a umMeHHO:

- obecrieuenne chOPMHUPOBAHHOCTH MPEACTABICHIH O COLUAIBHBIX, KYJIBTYPHBIX
UCTOPUYECKHX (PAKTOpaxX CTAHOBJIEHUS MATEMAaTHKH,

- obecnieuerne CHOPMUPOBAHHOCTH JIOTMYECKOTO, AJITOPHUTMUYECKOr0 M MATEMaTHYEeCKOTO
MBILITEHUS;

- obecnieuerne c(HOPMHUPOBAHHOCTH YMEHHUH NMPHUMEHSTH IMOJYYSHHbIC 3HAHUS MPU PELICHUN
Pa3IMYHBIX 337124,

- obecnieuerne CGHOPMUPOBAHHOCTH TIPEACTABICHUII O MaTeMaTHKe Kak 4YacTu oOIue-
YeJIOBEUECKOH KYJIbTYpPbL, YHUBEPCAIbHOM S3bIKE HAYKH, IO3BOJIIIOLIEM OINHUCHIBATH U
U3y4aTh peajbHbBIE MPOLIECCHI U SIBJICHMUS.

IIpu oceoenun npodeccuit CIIO u cnenmanpHocTeit CIIO TexHUdeckoro mpodus
npodeccnoHaIbHOro 00pa3oBaHUs MaTeMaTHKa U3ydaercs: Oojiee yriryOJIeHHO, KaK MpoguiIbHas
yueOHass  OUCLUIUIMHA, yYUTBIBAIOLIAs CrHenuuKky OCBaMBaeMbIX  mpodeccuil WM
CIELHATIbHOCTEM.

DTO BBIPAXAeTCs B CONEPKAHUM OOYYEHHs, KOJMYECTBE YacOB, BBIACNISIEMBIX Ha
U3yUYEHHE OTIENIbHBIX TEM IPOTrPAMMBI, TTyOHHE UX OCBOCHHUS CTYIEHTaMH, 00BbeMe U XapakTepe
NPAaKTUYECKUX 3aHATUH, BUJaX BHEAYAUTOPHONH CAMOCTOSITENIbHON PabOThI CTYAEHTOB.

OO0mme 1menu U3y4eHWsT MAaTEeMAaTHKH TPAAULMOHHO PEANTU3YIOTCS B YeThIpex
HAIPaBJICHUSX
1) oOwee npencrasieHue o0 HAESSX U METOIAX MATEMATHKHY;

2) UHTeJIeKTyaJbHOE PA3BHUTHE;

3) oBnaneHue HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSMU M YMEHHSIMH,

4) BOCHHUTaTEIBHOE BO3AEICTBHE.

[Ipopunmzanms uenel MaTeMaTHYECKOro OOpa3OBaHUs OTPaXKaeTcs Ha BbIOOpE TpHU-
OPUTETOB B OPTaHU3ALMH YUeOHO! AesITeTbHOCTH 00yUaromuxcsi. J[jist TeXHU4eCKOoro, COLUaIbHO-
SKOHOMHUECKOro mpoduneli npodeccroHanbHOro o0pa3oBaHUs BBIOOpP HENeH CMeInaercs: B
NParMaTH4ecKOM HAaIIPaBJIEHUH, MMPEIyCMATPUBAIOIIEM YCHJICHHE U PACLIMPEHUE MPUKIATHOTO
XapakTepa U3y4EeHUsI MATEMAaTHUKH, IPEHMYIIECTBEHHON OPHEHTALIMHU Ha aITOPUTMUYECKUN CTUITb
NO3HABATENILHOW JAEATENbHOCTU. [l TyMaHHTapHOTO W €CTECTBEHHO-HAYYHOro mnpoduien
npodecCHOHabHOTO 00pa3oBaHus OoJiee XapaKTEPHBIM SIBIISIETCSl YCUJICHHE OOIIEKYJIbTYPHOM
COCTABIISIIOLIECH y4eOHOH NUCLUILTUHBI C OPUEHTAMeH Ha BU3YaJbHO-OOPA3HbIA U JIOTMYECKUN
cTuiH yueOHOH paboThl.
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N3yueHne MmaTeMaTHKH Kak popuiIbHON 0011e00pa3oBaTebHOM Y4eOHOH AUCIUILTHHBI,
yUUTBIBAIOIIEH crieruduKy ocBanBaeMbIx cryaeHTamu npodeccuii CIIO mwnmm cnenuaipbHOCTH
CIIO, obecrieunBaeTcsi:

- BbIOOPOM PA3JIMYHBIX TOAXOIOB K BBEIEHHIO OCHOBHBIX ITOHSTHI;

- (dopmupoBaHuemM cucTeMbl yuUeOHBIX 3amaHuil, obecrmeuuBaromux 3(QexkTuBHOE OCy-
IIECTBJIEHNE BHIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

- oforameHneM CHeKTpa CTHIeH yueOHOH NesTeNTbHOCTH 3a CUET COTIACOBAHMSA C BENYLIUMHU
IesATeIbHOCTHBIMH XaPaKTEPUCTUKAMU BIOPAHHON Npodecchy / CrernanTbHOCTH.

[IpodunbHas cocTaBsrOmas OTPaXKaeTcsl B TpEOOBAHUSX K IMOATOTOBKE O0YYAOIIUXCS B
YacTH:

- oOmeli cuCTeMBI 3HAHUI: COMEpPKATEIbHBIE MPUMEPBI UCTIONb30BAHMS MATEMATUIECKIX UIeH
U METOJIOB B MPO(ECCUOHATBHON 1EATENbHOCTH,

- YMEHHil: pa3jnyue B ypOBHE TPeOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aJITOPUTMOB,

- MPaKTUYECKOTO MCIIOJIb30BAHMS MPHOOPETEHHBIX 3HAHUH M YMEHUI: MHANBUIYaJIbHOTO
yueOHOro OMBITa B MOCTPOCHUN MATEMATUIECKUX MOJIETICH, BBITOJHEHHH HC-
CJIEIOBATENIbCKUX MTPOEKTOB.

Takum obpasom, peanmuzanusi comep:kaHus y4eOHOW NUCHHUIUIMHBI OPHEHTHUPYET Ha
MPUOPHUTETHYIO POJIb MPOLIECCYATBHBIX XaPAKTEPUCTUK YIeOHOH padOoThl, 3aBUCAIINX OT IPOQ s
npodeCcCHOHATBPHOrO O0pa30BaHUs, TIOJYYEHHUs] OIbITa HCIOJB30BAHUS MATEMaTUKH B
COIepIKATENbHBIX M MPO(ECCHOHATBHO 3HAYMMBIX CHTYyalMsAX IO CPABHEHUIO C (OpPMaSbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XaPAKTEPUCTUKAMHU OOYUEHUSI.

Copepxanne y4eOHOW IUCIMIUIMHBI Pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH
Coiep KaTeIbHBIMU JIMHUSMU OOyUEHUS] MATEMATHKE:

* anreOpanyeckasi JIMHUS, BKJIIOYAIOINAs CHUCTEMATHU3ALMI0 CBEACHUH O YNCIAX, HU3yUYeHHUE
HOBBIX M 0000IIeHNe paHee M3YYeHHBIX Omepanuil (BO3BENEHHE B CTEIIEHb, W3BJICUCHHUE
KOpHS, JorapuMUpOBaHHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC M OOpaTHblE K HHUM),
U3y4eHHE HOBBIX BHIOB YHCJIOBBIX BBbIpQKEHUH ©  (OpMYJN, COBEPIIEHCTBOBAHHUE
MPAKTUYECKUX HABBIKOB M BBIUHCIIUTENBHONW KYJIBTYPbI, PACIIUPEHUE U COBEPIIEHCTBOBAHHUE
anreOpandeckoro ammapara, cOpMHPOBAHHOTO B OCHOBHOH IIKOJIE, U €r0 NPUMEHEHHE K
PELICHUI0 MATEMATHIECKUX U MPUKJIIAIHBIX 331124,

*  TEeOpeTHKO-(QYHKIHMOHANbHAS JIMHUS, BKJIIOYAIOMIAs CHUCTEMATHU3ALMI W PACLIMPEHHE
CBeNEHUI O (YHKUUAX, COBEPLICHCTBOBAHHME TIpaUUECKNX YMEHUH,; 3HAKOMCTBO C
OCHOBHBIMH HIESIMH W METOAAMH MaTeMaTH4YeCKOro aHainu3a B OObeMe, MO3BOJISIOIIEM
HCCIIEIOBATD 3JIEMEHTAPHBIE (PYHKLINHU U pelaTh MPOCTEHIIINE reoMeTpHIecKue, Gu3nieckue
U pyrye NPUKJIaIHbIe 3314,

* JIMHUS YPaBHEHUH W HEPABEHCTB, OCHOBAHHAs HAa TOCTPOCHMH W HCCJIENOBAHUHM MaTeMa-
TUYECKUX MOJEJEH, TepeceKkarmasics ¢ anredpandeckodl U TeOpeTHKO-(QyHKIMOHAIBHON
JUHUASMH W BKJIIOYAIOINAS PA3BUTHE U COBEPIICHCTBOBAHWE TEXHUKU alreOpanyvecKux
npeoOpa3oBaHUil Ui PELICHUs YPaBHEHUH, HEPABEHCTB M CHUCTEM, (OPMHPOBAHUE CIIO-
COOHOCTH CTPOMTh M HCCIENOBaTh MPOCTEHIINE MATEMATHYECKHE MOJENU NPU PEIleHHH
NPUKJIAIHBIX 33714, 3a7a4 U3 CMEXXHBIX U CIIELUAbHBIX TUCIUILINH,

* TeOMEeTpUYECKasl JIMHHS, BKIIIOYANOINAs HAIVISAAHBIE MPENCTABIECHUS O MPOCTPAHCTBEHHBIX
durypax W u3ydYeHHE HUX CBOWCTB, (OPMHUPOBAHME M PA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUs, Pa3BUTHE CHOCOOOB TE€OMETPUYECKHX HW3MEPEHUH, KOOPAMHATHOIO U
BEKTOPHOT'O METOMIOB JUJIsl PEIIEHHSI MATEMAaTHUYECKHUX M MPUKIIAHBIX 337134,

*  CTOXaCTHYECKAas JIMHUS, OCHOBAHHAs HAa Pa3BUTHU KOMOMHATOPHBIX YMEHUH, MPenCTaBICHUI
O BEPOSITHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX OKPYIKAIOIIEro MUpa.

Paznmenbr (Tembl), BKJIIOUEHHBIE B CONIEpkaHHE Y4eOHOW AMCLUIUIMHBL, SIBISFOTCS
oOmumu 1J1st Beex npoduiieit mpodecCHOoHATBHOrO 00pa30BaHUs U MPU BCEX 00beMax y4eOHOTro
BPEMEHHU HE3aBUCHMO OT TOTO, SIBJISIETCA JIW yuebHas aucuuruinHa «MaTtemaTnkay 0a30BOH Hin
PO HITEHOMN.



B Temarmdeckux miaHax mporpaMmbl yueOHBIH MaTepuan TmpencraBieH B (opme
YepenyIoIIerocsi Pa3BEPTbIBAHUS OCHOBHBIX COMAEPIKATENIbHBIX JIUHHUHA  (anredpandeckoi,
TEOPETUKO-(PYHKLINOHATIBHOH, YPAaBHEHUH M HEPABEHCTB, T'€OMETPHUYECKON, CTOXaCTHYECKOH),
YTO TO3BOJIIET THOKO HCIOJNB30BATh MX PACIHOJOXKEHHE M B3aUMOCBSI3b, COCTABJATH PabOUHii
KaJICHIAPHBIN IJIaH, MO-pa3HOMY Yepenyst yueOHble TeMbl (TJIaBbl yUeOHHUKA), YIUTBIBAsK TPOPHITH
npodeccuonampHOro  oOpasoBanwusi, crnenuduky ocamBaemoii mnpodeccunn CIIO  wm
cneunanbHoctd CIIO, ryOuHy w3y4deHHMs MarTepualia, YPOBEHb IOATOTOBKH CTYIEHTOB II0
NpeaMETY.

Uzyuenue obuieobpazoBaTenbHON yaeOHON TUCHHMILIMHBI «MaTeMaTHKa» 3aBepIuaeTcst
MOJBEJICHUEM HTOTOB B (hOpMeE SK3aMEHa.

1.2.2. MecT0 AMCUMIUIMHBI B CTPYKType npo(ecCHOHAJIBHOH 00pa3oBaTe/IbHOI
nporpammbl CIIO:

OOweoOpasoBarenbHasi AUCUMILTHHA «Matemarukay siBisieTcss 00sS3aTeNbHON YacThiO
o01eo0pa3oBaTeIbHOrO IUKJIa 00pa30oBaTebHOM mporpamMmb B cooTBeTcTBHH ¢ ®I'OC cpenHero
ofrmiero oOpasoBaHwsI.

B npodeccroHa bHbIX  00pa30BaTeNbHBIX  OPraHU3ALMsX, peau3yoLx
o0pa3oBaTeNbHYI0 TpOrpaMMy cpemaHero oOmero obpaszoBanusi B mpernenax ocBoeHusi OITOIT
CIIO na 6a3e ocHOBHOTO 001Iero 0Opa3oBaHus, yueOHast TUCHUITIHHA «MaTeMaTHKa» U3y4aeTcs
B o0OmeobpasoBatenbHoM Lukie yueOHoro miuanHa OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHUs ¢ MOJIyYeHUEM CpeaHero o01ero oopa3oBaHusl.

VuebHas nuciumuinHa « MaTteMaTHKa» BXOAUT B COCTaB 00IMX 00ueo0pa3oBaTeIbHbIX
yueOHBIX AUCLUUIUINH, (OPMHUpPYEMBIX U3 00s3aTeNbHBIX npenMeTHbIX ooacteit @I'OC cpennero
obmero obpazosanwms, misi npodeccuit CIIO wmu cnenmanbHocTet CITO COOTBETCTBYIOIIETO
npoduist mpodecCHoHATBHOTO 00pa3OBaHUSI.

1.2.3. Ilnanupyembie Ppe3yJbTaTbl OCBOEHHSI 00mMeo0pa3oBaTeIbHOH JHCUHILUIHHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

OcBoeHune conepskanus yueOHON AUCHUIUTHHBI «MaTeMaTHKay 00eCcmeYnBaeT JOCTHIKEHHUE
CTYACHTAMH CJIETYIOIINX Pe3y/ibmaAmos:

* JIHYHOCHIHBIX:

- chopMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK YHHBEPCAJTbHOM SI3bIKE HAYKH,
CPenCTBE MOJEIUPOBAHMUS SIBJIEHUN U ITPOLIECCOB, UALSIX M METONAX MAaTEMATHKH,

- TIOHMMaHUE€  3HAYUMOCTH  MAT€MaTUKH U1 HAYYHO-TEXHUYECKOTO  Mporpecca,
c(OPMUPOBAHHOCTh OTHOIIEHHUSI K MAaTEMAaTHKE KaK K 4acTU OOINEYesIOBEUECKON KYJIbTYpPhI
yepes3 3HAKOMCTBO € UCTOPUEN Pa3BUTHUS MATEMATUKH, SBOJIOLIUEN MAaTEMAaTUYECKUX UIEH,

- pa3sBHUTHE JIOTHYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJTOPUTMHYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUST Ha YpOBHe, HeoOxomumoMm st Oymyrmei
poeCCUOHANTBHOM AeSITEIbHOCTH, IJIsI TPOAOJUKEHHST 00pa30BaHUs U CaMOOOpa30OBaHMS,

- OBJIAICHWE MAaTeMAaTUYeCKUMHU 3HAHWAMH U YMEHHUSIMH, HEOOXOJUMBIMH B TIOBCEIHEBHOM
JKU3HM, [UJII OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLUUIUIMH W JUCLUIUIUH
npo)eCCUOHANILHOTO IUKJIA, Ui TMONy4YeHHs OOpa3oBaHHsI B OOJNACTSIX, HE TPeOyIOIMX
yrIyOJeHHONH MaTeMaTUYeCKON MOATrOTOBKH,

- TOTOBHOCTb U CITIOCOOHOCTB K 0OPA30BaHUIO, B TOM YHCIIE CAMOOOPAa30BaAHUIO, HA TPOTSKEHUH
BCEH JKU3HM, CO3HATEbHOE OTHOIIEHHWE K HEMPEPBIBHOMY OOPAa30BAHHUIO KAK YCIOBHUIO
yCHeIHoW npodeccuoHaNbHON 1 O0IECTBEHHOM AesITENbHOCTH,

- TOTOBHOCTb U CITIOCOOHOCTB K CAMOCTOSITENIbHOIN TBOPYECKOUN U OTBETCTBEHHOH AESITEIbHOCTH,



TOTOBHOCTB K KOJUIEKTUBHOH padoTe, COTPYIHIUYECTBY CO CBEPCTHUKAMH B 00pa30BaTENIbHOM,
OOIIEeCTBEHHO TOJE3HOH, Yy4eOHO-UCCIIeIOBATENIbCKON, MPOEKTHOW M JPYyrUX BHIAX
TesTebHOCTH;

OTHOILIEHHE K MPOPECCHOHAIBPHON NESITeIbHOCTH KaK BO3MOXKHOCTH YYaCTHsl B PEIICHUU
JMYHBIX, OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOLICHAIIMOHAIBHBIX POOJIEM,;

* Memanpeomemmusix:

YMEHHE CaMOCTOSATENIBHO ONPEAENSITh LEeNHd JeSITEIbHOCTH W COCTaBJSITH  IUIAHBI
OESATEIbHOCTH, CaMOCTOATENBHO OCYIIECTBISATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
IeSTEIbHOCTD, HCIOJNB30BATh BCE BO3MOXKHBIE PECYPChl Il JNOCTIDKEHHS IMOCTaBJICHHBIX
Lesnell U peanu3aluy IUIAHOB ACATENbHOCTH, BBIOMPATh YCICIIHbIE CTPATETUH B Pa3IUYHBIX
CUTyalHsX,

YMEHHE TPOAYKTHMBHO OOIAThCS W B3aUMOJEHCTBOBaTH B MPOLIECCE COBMECTHOH
OEATEIbHOCTH, YYWUTBHIBATH IO3ULHUH JPYrHX YYaCTHHKOB [EATENbHOCTH, 3(PPEKTUBHO
paszpernaTh KOH(JIUKTHI,

BIaJICHNE HABBIKAMU  IIO3HABATEJBHOH, y4EeOHO-MCCIENOBATENBCKOW W MPOEKTHOH
NEATEIbHOCTH, HAaBbIKAMHM pas3pelleHus mnpobieM, CcrnocoOHOCTb H  TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHUS MPAaKTHYECKUX 3a7ad, MPUMEHEHHIO
Pa3JIMYHBIX METO/IOB MIO3HAHUS,

TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSATEIBHOH WH(POPMALMOHHO-TTO3HABATEIBbHON
IeSATEIbHOCTH, BKIIFOYasi YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WH(POPMALIUH,
KPUTUYECKH OLICHMBATh W WHTEPIPETHPOBATH WH(POPMALHMIO, MOJYyYAEMyI W3 Pa3IHMYHBIX
HCTOYHHUKOB,

BJIAJICHHE SI3BIKOBBIMU CPEICTBAMH. YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOUKY
3pEHMs], UCTIOIB30BATh a/IEKBATHBIC SI3bIKOBBIE CPEICTBA;

BJIaJICHUE HaBBIKAMH MO3HABATEIbHOM Pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMbBIX NEHCTBUN U
MBICJIUTEJIHBIX TPOLIECCOB, MX PE3YyJbTaTOB M OCHOBAHWH, TPAHMLl CBOETO 3HAHHUA H
HE3HAHMsI, HOBBIX MIO3HABATEJbHBIX 3a71a9 U CPENCTB ISl MX TOCTUKECHUS,
LIEJIEYCTPEMIICHHOCTh B MOMCKAX W MPUHITUU PEIleHUl, cOOOpa3sUTeIbHOCTb U MHTYHLIHS,
Pa3BUTOCTh IMPOCTPAHCTBEHHBIX TPENCTABJIEHHUH, CMOCOOHOCTh BOCIPHUHUMATH KPacoTy M
TapMOHHIO MUPA;

* npeoOMemuuIX:

c(pOPMHUPOBAHHOCTb MPEACTABICHUIH O MAaTEeMAaTHKE KAaK YaCTH MHPOBOH KYJbTYPBI H MECTE
MaTEeMaTHKH B COBPEMEHHOH LIMBUIIM3ALINH, CIIOCO0aX OMHMCAHUS SBJICHUN PEalbHOIO MUPA Ha
MaTEMaTHYECKOM SI3bIKE,

c(OPMHPOBAHHOCTh TIPEACTABICHUH O MAaTEMAaTHYECKHX TMOHATHSAX KaK Ba)KHEHIINX
MaTEMaTHYECKUX MOJIENAX, IMO3BOJIIIOIIMX OMNKCHIBATD W HM3y4aTb pPa3HbIE IMPOLIECCHl H
SIBJICHHSI, TMOHUMAaHHE BO3MOXKHOCTH aKCHOMATHYECKOrO TIIOCTPOCHHUS MAaTEeMaTHYECKHX
TEOpUl,

BJIaJICHHNE METOAAMH JOKA3aTEeJNbCTB M AJITOPUTMOB PELIEHHs, YMEHHE WX TNPHUMEHSTb,
MPOBOJUTH AOKA3aTENbHBIC PACCYKACHUS B XO/1€ PELICHNUS 33124,

BIaJICHHE CTAHOAPTHBIMH TPUEMaMU pELICHUS pPALlUOHAIBHBIX M HPPALHOHAIBHBIX,
MOKA3aTeJIbHBIX, CTENEHHBbIX, TPUTOHOMETPHYECKUX YPABHEHUH U HEPABEHCTB, X CHCTEM;
UCTIOJIb30BAHME TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJIIE 1JIS [IOUCKA ITyTH PEIIEeHUS
U WJUTIOCTPALIMY PEIIEHHs yPAaBHEHUI U HEPABEHCTB,;

c(pOPMHUPOBAHHOCTD MPENCTABIEHIH 00 OCHOBHBIX MTOHATHSAX MATEMATHYECKOTO aHAJIH3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTepU30BaTh INOBeACHUE (PYHKLUMH, HCMOIb30BaHHE
MOJIYYE€HHBIX 3HAHUHN JJIs1 ONMCAHUS M aHAJIN3a PEabHbIX 3aBUCHMOCTENH;

BJIaJICHNE€ OCHOBHBIMH TOHSATHSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPUUECKHX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS paCIO3HABATH
reoMeTpuyueckie (UIypbl Ha 4YepTerkax, MOAENSIX U B pPEAJTbHOM MHpE, NPHUMEHEHHE
U3yYEHHBIX CBOWCTB reOMETPUIECKUX (puryp u Gopmyst 1JIst peLIeHnst TeOMETPHUYECKUX 3a1a4
U 337124 C MPAKTUYECKUM COZIePIKaHUEM,
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c(OPMUPOBAHHOCTH MPENCTABICHUI O MPOLECcCaX U SBJCHUSIX, UMEIOIIUX BEPOSTHOCTHBIN
XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHUPE, OCHOBHBIX MOHSATHSIX
3JIEMEHTAPHON TEOpUM BEPOSITHOCTEN, YMEHUNW HaxOAUTh W OLEHUBATh BEPOATHOCTH
HACTYIUIGHHsT COOBITHI B TMPOCTEWINNX MPAKTHYECKUX CHTyallMsiXx W OCHOBHbBIC
XapaKTEPUCTUKU CIYYANHBIX BEJIUYHH,

BJIAJICHUE HAaBBIKAMH HCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MNPOTrpaMM MPHU PELICHUH
3a4a4.

MporpaMMy BKJIFOYEHO COIEp’KaHUe, HAMpaBJIeHHOe Ha (OPMHUPOBAHHE Y CTYIEHTOB

KOMITETEHIIMH, HEOOXOMUMBIX i KadecTBeHHOro ocBoeHuss CITO Ha Ga3e OCHOBHOIO OOIIEro
o0pa3oBaHusi C TIOJyYEHHEM CpeaHero oOInero oOpa3oBaHUs, MPOTPAMMbI TOATOTOBKU
KBaM(PHULIUPOBAHHBIX pabOYMX, CIYXKAIIHUX, MPOrpaMMbl MOATOTOBKH CIIELIUAIUCTOB CPEIHEro
3BEHa.

O0mue KOMIEeTEHLMH

OK 01. Beibupats cnocoObl pemieHust 3amad  NPO(PECcCHOHANBHON esSTeTbHOCTH

NMPUMEHHUTEIIBHO K Ppa3JIMYHBIM KOHTCKCTAM

OK 02. Hcnonb3oBaTe COBPEMEHHBIE CPEACTBA INOMCKA, AHAJIN3Aa U HUHTEPIPETALHUU

uHpopMauuy, M HWH(POPMALMOHHBIC TEXHOJIOTMU MJISI BBINOJHEHUS 3aaa4y
poheCCHOHAITLHOM esITeIbHOCTH

OK 03. [InanupoBaTh MW peanu30BBIBATE COOCTBEHHOE TNPOJECCHOHATBHOE W

JIMYHOCTHOC Pa3BUTHE, NPpEATIPUHUMATEIBCKYO ACATCIIbHOCTD B
npodeCCHOHANIBHOM  cpepe, HCIONB30BATh 3HAHUSA MO  (PUHAHCOBOMA
I'PaMOTHOCTH B PA3JIMYHBIX JKM3HCHHBIX CUTYalUAX

OK 04. OddexTuBHO B3aUMOIEHCTBOBATh M pabOTaTh B KOJJICKTUBE M KOMAHIE

OK 05. OcCy11ecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHHUKALIMIO Ha FTOCYAapCTBEHHOM

s3plke Poccuiickoli ®@emepanmn ¢ y4eTroM OCOOEHHOCTEH COLMAIBHOTO H
KYJILTYPHOI'O KOHTEKCTA

OK 06. IIposiBATE  Ipa’kAaHCKO-MATPUOTHYECKYIO IMO3ULUI0, AEMOHCTPHUPOBATH

OCO3HAHHOEC TMOBEACHUEC Ha OCHOBC TpadULIMOHHBIX 06Lueqen03eqec1<1/1x
LIeHHOCTefI, B TOM YHUCJIC C Yy4YCTOM TrapMOHH3alUH MEKHALIMOHAJIBHBIX H
MECKPCIIUTUO3HBIX OTHOH_IeHI/II\/'Ij NPUMEHATh CTAHAAPTBI AHTUKOPPYIIIUOHHOTO
ITOBCACHUA

OK 07. ComeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH CpeIbl, pecypcocOepekeHumto,

NPUMEHATh 3HAHUS OO0 W3MEHEHHWH KIUMAaTa, NPUHIUIBI OepexITHBOrO
MPOU3BOACTBA, YH(PEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CHTYAIIHSIX

JIMYHOCTHbBIE Pe3yJIbTATbI Koa nuunocTHbIX
PeATH3ALHH HPOrpaMMbl BOCIIHTAHHUS pe3ybTaTOB
(Oeckpunmopuol) peaau3anuH
NporpaMmbI
BOCIHTAHHSA

Ipossrsromuii 1 ICMOHCTPUPYIOIINHA YBAKCHUC K TIOASIM TPYAQ, OCO3HAIOIINH
LEHHOCTh coOcTBeHHOrO Tpyaa. CrpeMsiuuics K (GOPMUPOBAHUIO B CETCBOM JIP 4
Cpeae TMIHOCTHO U MPOGheCCHOHATEHOTO KOHCTPYKTHBHOTO «LU(POBOTO CIICAA)

2. CTpyKTypa u cogep:kaHue 001e00pa3oBaTe/IbHOIM JHCHHUILTHHBI

2.1. O6beM AMCUUNIHHBI U BHABI y4eOHOH padoThl




Bun yueOHol paboThl O6bem vacos
O6bem 0Opa3oBaTeIbHON MPOrPaMMBbl AUCHUTUINHBI 272

B TOM YHUCJIE!

OcHOBHOE conep:KaHue

TeOpeTHYecKoe 0O0yIeHHe 216
[IpodeccroHanbHO-OPUEHTHUPOBAHHOE COAEPIKaHUE (COMepIKaHue 36
NPUKJIATHOTO MOJTYJIs)

HWuanBunyanpHbIl NPOEKT 10
Ilpome:kyTouHasi aTTecTanusi (3K3aMeH)

2.2. TemaTn4yecKuH MJIaH U COAEPKAHHE TUCIHIIINHDBI

Conepxkanue yueOHOro marepuasia (OCHOBHOE H

HaumenoBanue npogecCHOHATBLHO-OPHEHTHPOBAHHOE), JIA00pPATOPHbIE H O6bem
pa3fesioB U TeM NPaKTHYeCKHe 3aHATHSI, IPUKJIAXHOI MoayJIb (IpH 4acoB
HAJTUYHH)

1 2 3
Ocnosnoe cooepricanue
Paspnea 1. IloBTOpenne Kypca MATEeMATHKH OCHOBHOH IIKOJIbI 20
Tema 1.1 Conep:xanue yueOHOro MaTepuaa
ens u 3anaun Ilens u 3amaun MaTeMaTUKH NPU OCBOEHUM CIIELIUATBbHOCTH.
MaTEeMaTUKU NPpU | ba3oBble 3HAHUS U YMEHUs 110 MaTEMAaTHUKE B IPOPECCHOHATBHOMN
OCBOEHUU U B IIOBCEJJHEBHOM N1€ATEIbHOCTH.
CHenUaIbHOCTH. | JlelicTBUsA HaJ MOJOKUTENbHBIMU U OTPULIATEIIbHBIMU YHCIIAMH, C
Yucna u OOBIKHOBEHHBIMH U IECATUYHBIMH APOOSIMHU.
BBIUHCJICHUSI JleiicTBus cO cTeneHsMH, (OPMYJIbI COKPALIEHHOTO YMHOXKEHUS

KombnHHMpOBaHHOE 3aHSITHE 6

Tema 1.2 Conep:xanue yaeOHOro MaTepuaa
IIpouentHbie IIpocTeie TPOLEHTBHL, pa3Hble CHOCOOBI WX  BBIYHUCICHUS.
BBIYUCJICHUSL. JluHeliHble, KBaapaTHbIe, IOPOOHO-ITMHEHHbIE YpaBHEHHUS U
YpaBHEHUS U HEPAaBEHCTBA
HEPABEHCTBA KomOunnpoBaHHOE 3aHsTHE 4
Tema 1.3. lIpogheccuonanvno-opuenmuposannoe cooepoicanue
IIpouentHbie (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
BBIUHCJIEHUS B IIpocTble u cinokHble MpOLEHTHL. [IpoLeHTHBIE BEIMUCIEHUS B
npodeCcCHOHANBH | PO ECCHOHABHBIX 3a1a49ax
bIX 3afiatax IIpakTudeckoe 3aHsATHE 4

Tema 1.4

Conep:kanue yueOHOro MaTepHasa

Beruncnenuss u npeobpa3oBaHusl. YpaBHEHHUs] M HEPABEHCTBA.
I'eoMeTtpus Ha MIOCKOCTH




Pemenue 3anauq. KombuHMpOBaHHOE 3aHSTHE 4
BxonHoit KonrponbHast pabora 2
KOHTPOJIb
Pa3zgen 2 Ilpsimble u nuockoctu B npocrpaHcTBe. KoopauHatel u BeKTOphbI B 30
NMPOCTPAHCTBE
Tema 2.1. Conep:xanue yueOHOro MaTepuaa
OcHoBHbIE IIpenmver crepeomerpuu. OCHOBHBIE MOHSTHA (TOYKA, MpPsMas,
MIOHSITUS IUIOCKOCTB, MPOCTPaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
CTEPEOMETPUN. Ilepecekaromuecs, napaiienbHble U CKPEIIUBAOLINECS MPSAMBIE.
Pacnonoxenune Yron mexny NpssMbIMH B NMPOCTPaHCTBE. IlepneHaukyasipHOCTD
NPSIMBIX U npssMbIx. OCHOBHBIE MPOCTPAHCTBEHHBIC (PUTYPHI
MJIOCKOCTEN KombOuHMpOBaHHOE 3aHSITHE 4
Tema 2.2. Conep:xanue yueOHOro MaTepuaa
IapamnensHocts | [Mapamnenprble npsiMast U miockoctb. Onpenenenue. IlpusHak.
NpsIMBIX, IpsiMoil | CBolicTBa.
U MJIOCKOCTH, ITapannensusie mnockoctu. Onpenenenue. Ilpusnak. CeoiicTsa.
MJIOCKOCTEN Terpasap u ero saemenTsl. llapannenenunen U €ro 3J€MeHTHL
CsolicTBa  MPOTHUBOMNOJOXKHBIX  IpaHed W AUaroHajei
napautenenunena. [loctpoenrie OCHOBHBIX CEUEHUM
KombOnHMpOBaHHOE 3aHSITHE 6
Tema 2.3. Conep:xanue yueOHOro MaTepuaa
Ilepnenpuxynsapn | [lepnenaukyisipaeie  npsimble.  llapamienbHble  TIpsIMBbIe,
OCTb NPSIMBIX, NEepPIEeHNKYISpHbIE K MJIOCKOCTH. IIpusnak
NPsIMOH U NEePNEHAUKYIAPHOCTH MPSIMOM U IJIOCKOCTU
MJIOCKOCTH, KomMbnHMpOBaHHOE 3aHSTHE 4
IJIOCKOCTEN
Tema 2.4. Conep:xanue yaeOHOro MaTepuaa
Ilepnenaukymnsip
U HAKIIOHHAS. Ilepnenaukynssp W HAaKJIOHHAs. Teopema o0  Tpex
Teopema o Tpex NEePNEHAUKYIAPax. YOI MEXAY NPSIMON U MIIOCKOCTBIO.
MePICHIUKYIAPA Yron Mexay NIOCKOCTAMH. IlepnenaukynsipHble MIOCKOCTH.
. PaccTostHus B IpoCTpaHCTBE
KombOnHMpOBaHHOE 3aHSTHE 4
Tema 2.5. Conep:xanue yaeOHOro MaTepuaa
Koopaunate! u JlexapToBbl KOOpPAMHATBI B INPOCTPAHCTBE. BeKTOpbl B
BEKTOPBI B npoctpaHcTBe. ClOJKEHHE U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHUE
MIPOCTPAHCTBE BekTOpa Ha uucjao. CkansgpHOe MpOU3BENEHHE BEKTOPOB.
IIpocreiimue 3ana4u B KOOpAUHATAX
KomOnHMpOBaHHOE 3aHSTHE 4
Tema 2.6. lIpogheccuonanvno-opuenmuposannoe cooepoicanue
IIpsimble u (cooepaicaniie NPUKIAOHO20 MOOYJIs1)

IIJIOCKOCTH B
MPAKTUICCKHUX
3agavax

BzauMHOe  pacnonoxkeHue — HpsIMBIX B [IPOCTPAHCTBE.

[MapannenbHOCTE OpPsIMOH M IUIOCKOCTH, MapaJUIEIbHOCTD

TJIOCKOCTEM, MEePNEeHINKYISIPHOCTD IUIOCKOCTeH. Pacnonoxxenue
OpsIMBIX M IUIOCKOCTEH B OKpyKaroliem wmupe (mpupone,
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apXUTEKType, TeXHUKE). Permenne npakTHKO-OpUEHTHPOBAHHBIX
3ama4

IIpakTudeckoe 3aHsATHE 6
Tema 2.7 Conep:xanue yueOHOro MaTepuaa
Pemenue 3anau. PacnionokeHue mpsMBIX M IUIOCKOCTEW B MIPOCTPAHCTBE.
[Ipsimbie u IlepneHaUKYISIPHOCTD U MAPaIENbHOCTD MPSAMBIX U MIJIOCKOCTEH.
IJIOCKOCTH, JlexapToBbl  KOOpPAMHATBI B INPOCTPAHCTBE. BeEKTOpbl B
KOOpAUHATHI U npoctpaHcTBe. ClOK€HHE U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOPBI B BeKkTOpa Ha uncio. KoopauHate! BekTopa
NPOCTPAHCTBE KombuHHMpOBaHHOE 3aHSTHE
KontponbHas padora 2
Pa3ngen 3. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GyHKIUUH 30
Tema 3.1 Conep:xanue yueOHOro MaTepuaa
Tpuronomerpuue | Pagmannass wmepa yria. [IoBopoT TOYKM BOKpPYr Hadaja
ckue QpyHKIuu koopauHar. OrpeneneHre CHHyca, KOCHHyca, TaHITeHCAa U
IIPOU3BOJILHOTO KOTaHI'eHca. 3HaKU CUHyCa, KOCUHYCa, TAHI€HCA U KOTaHIeHca 1o
yrjia, yucia YeTBEPTAM. 3aBUCHMOCTb MEXIYy CHHYCOM, KOCHHYCOM,
TAHI€HCOM U KOTaHI€HCOM OJTHOTO U TOT'O K€ yIJla
KombOnHMpOBaHHOE 3aHSITHE 4
Tema 3.2 Conep:xanue yueOHOro MaTepuaa
OcHoBHbIE Tpuronomerpuueckue TOXKIECTBA. IIpeobpazoBanus
TPUTOHOMETPHUYEC | IPOCTEHIINX  TPUTOHOMETPUYECKUX  BhIpakeHui.  CHHyC,
KM€ TOXKIEeCTBa KOCHHYC, TAHT€HC 1 KOTAHI'€HC yTJIOB O U - O
KombuHHMpOBaHHOE 3aHSTHE 6
Tema 3.3 Conep:xanue yaeOHOro MaTepuaa
Tpuronomerpuye | Obnactp ornpeaeneHus u MHO>KECTBO 3HauYeHUMN
ckue QpyHKIuH, TPUrOHOMETpHUECKNX  (PyHKUuA.  YETHOCTb, HEYETHOCTD,
UX CBOWCTBA U NEPUOIUIHOCTb TPUTOHOMETPUIECKUX (PYHKITHH.
rpaduku CaoticTBa 1 rpaduku PYHKIMI Yy = COS X, y =SIN X, Y =tg X, y =
ctg x. Cxkatue u pactsokeHHe rpaduKOB TPUTOHOMETPHUUECKUX
(byHKIUH.
[IpeobpazoBanne rpaguKOB TPUTOHOMETPHUECKIX (PYHKLINH
KombOnHMpOBaHHOE 3aHSTHE 6
Tema 3.4 Conep:xanue yueOHOro MaTepuaa
OGpatHsble ObGparnble Tpuronomerpuueckue QyHkumu. Mx cBoiicTBa o
TPUTOHOMETPHUUEC | rpaduKH.
xue QyHKIun KoMOuHMpOBaHHOE 3aHSTHE 4

Tema 3.5
Tpuronomerpuue
CKHE YPaBHEHUs U
HEPaBEHCTBA

Conep:kanue yueOHOro MaTepHasia

YpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHUE tg X = a,
ctg x = a. PerieHne TpUroHOMETPUYECKUX YPaBHEHUM OCHOBHBIX
TUIOB.  MpocCTeulne

TPUTOHOMETPUYECKHE  YPaBHEHWs,

CBOAALNUECA K KBaAPATHBIM., PpPCIIACMbIC Pa3JIOXKCHUEM Ha
MHOXUTEIN, OOTHOPOAHBIC.

IIpocTelinine TPUrOHOMETPUUYECKHE HEPABEHCTBA

11




KombuHMpOBaHHOE 3aHSTHE 6
Tema 3.6 Conep:xanue yueOHOro MaTepuaa
Pemenue 3anauq. IIpeobpa3zoBaHne TPUTOHOMETPUUYECKHX BBIpakeHHH. Pernenne
OCHOBBI TPUTOHOMETPHUECKUX YPABHEHUI M HEPABEHCTB B TOM YHCIE C
TPUTOHOMETPHUH. | HCIIOJIb30BAHHEM CBOWCTB (pyHKLIUH
Tpuronomerpuye | KomMOMHUPOBaHHOE 3aHSTHE.
ckue (pyHKIUH KonTponbHas pabora 4
Pa3nean 4. [Ipoussoanas u neppoodpa3Has pyHkuun 54
Tema 4.1 Conep:xanue yueOHOro MaTepuaa
IlonsaTne IIpupamenune aprymenta. Ilpupamenue ¢ynkuuu. 3anaun,
MIPOU3BOAHOM. MPUBOASIINE K TOHATHIO  mnpou3BomHod.  OmnpeneneHue
®opmysibl U MPOU3BOAHON. AJITOPUTM OTBICKAHHS MPOU3BOIHON. DOpMyIibI
npaBuia muddepentmposanus. [Ipasuna mudepeHnpoBanus
nuddepennnposa | KoMOMHUPOBAHHOE 3aHATHE 8
HUS
Tema 4.2 Conep:xanue yueOHOro MaTepuaa
Honsarne o [lonsitne HempepbiBHOW (QyHKIHKH. CBOWCTBA HEMPePbIBHOMN
HENPEPBIBHOCTH | dhyHKimu. Css13b MEXIY HENPEepPbIBHOCTBIO u
$yHkimn. Meroxn muddepeHIPyeMOCThI0 GYHKIIH B TOUKE. AJTOPUTM PEIIEHHS
WHTCPBAJIOB HEPaBEHCTB METOIOM MHTEPBAJIOB

KombOnHMpOBaHHOE 3aHSITHE 8
Tema 4.3 Conep:xanue yueOHOro MaTepuaa
I'eomerpuueckuii | ['eoMeTpuvecKuil CMBICT TPOU3BOMHOW (DYHKIMM — YIIIOBOM
U busnuecknii | koahGuUIMEHT KacaTenbHOW K rpaduky (GyHKIMM B TOYKE.
CMBICT VYpaBHeHHe KacarenbHOH K rpaduky (QyHKIUU. AJNTOPUTM
MIPON3BOIHON COCTABJICHUS] YPaBHEHHUS KacaTenbHOH K rpaduky (QyHKIUH

y=tx)

KomMbnHMpOBaHHOE 3aHSTHE 4
Tema 4.4 Conep:xanue yaeOHOro MaTepuaa
MOHOTOHHOCTB Bospacranue u yOpiBanne QyHKIMH, COOTBETCTBHE BO3PACTAHUS
dynxuuu. Touku | u yObiBaHus QYHKIMH 3HAKY TPOU3BOMHON. 3a1a41 HA MAKCUMYM
JKCTpEMyMa U MUHHMYM. AJITOPUTM HCCIIENOBaHUS (PYHKIIUH U IIOCTPOCHUS €€

rpaduka ¢ MOMOIIBIO TPONU3BOIHON

KombnHMpOBaHHOE 3aHsTHE 6
Tema 4.5 Conep:xanue yueOHOro MaTepuaa
Hccnenosanue

. UccnenoBanne (PyHKUMHM HAa MOHOTOHHOCTh M TIOCTPOCHHE

byHKIUH 1

rpa¢puKoB
MOCTPOCHHE
rpaduKon KomOnHMpOBaHHOE 3aHSTHE 6
Tema 4.6 Conep:xanue yaeOHOro MaTepuaa
Haubonbiee u Haxosknenue HanbobIero 1 HAMMEHBIIETO 3HAYeHUH (PyHKIIHIA,
HaNMEHbIIIEe NocTpoeHne  rpadukoB  C  HCIIONB30BAHHUEM  armapara
3HAYCHHUS MaTeMaTHYECKOT0 aHAIN32
byHKIIMN KOMOMHHPOBaHHOE 3aHSTHE 4
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Tema 4.7 IIpogheccuonanvno-opuenmuposannoe cooepoicanue
Haxoxnenue (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
ONTHUMAJIbHOTO Haumenbinee n HauboJbIee 3HaYeHUE HYHKIIAN
pes3yJsbTaTa C IIpakTuueckoe 3anaTue 6
MOMOLIBIO
MIPOU3BOAHOMN B
MPaKTUYECKHUX
3a1a4ax
Tema 4.8 Conep:xanue yueOHOro MaTepuaa
ITepBooOpaszHas O3HakOMJIEHHE C TMOHSTHEM HWHTEerpajga W MepBOOOpasHOW st
byHKIHH. ¢bynkumu y = f(x). Pemenne 3amau Ha CBsi3b EpPBOOOPA3HON U e
IIpaBuna NPOM3BOMHOM, BBIUMCICEHHE NEPBOOOPA3HON sl  JaHHOM
HAX O)KICHHUS ¢bysxkumnu. Tabnuma GopMmyn [ HaXOXKIEHHUsS] EPBOOOPA3HBIX.
nepBooOpasHbIx | M3yueHue npaBuiia BLIYUCIEHUS IEPBOOOPA3HOM
KombuHHMpOBaHHOE 3aHSTHE 4
Tema 4.9 Conep:xanue yueOHOro MaTepuaa
[Tnomane 3anauu, NpUBOASIINE K IOHATHIO OIpeNeIeHHOro HHTerpana — o
KPUBOJIMHENHON BBIYMCJECHUH IUJIOIIAAN KPUBOJMHEHHON Tpaneuuu. lloHsTtue
Tpaneuuu. OTNpeneeHHOro MHTerpana. [ eoMeTpudyeckuii U (PU3HUECKHI
dopmyna CMbBICH omnpeneseHHoro uHrerpana. ®opmyna HerooToHa -
HproToHA — JleiiOHuna.
JleiitOHuma Pemenne 3amau Ha NpUMEHEHHE HWHTErpajga IJisi BBIYMCIICHUS
(U3NIECKUX BETMYMH H TUIOIAAeH
KombuHHMpOBaHHOE 3aHSTHE 4
Tema 4.10 Conep:xanue yaeOHOro MaTepuaa
Pewenue 3anau. @opmynel u npaBuna auddepenuuposanus. Hccneposanue
IIponssonHas u byHKIMHA ¢ mOMOIBO —npou3BomHOW.  Hambompimee wu
nepBooOpazHas HAVMEHbLIee 3HAUECHUs (DYHKIIH.
(byHKIUY. Brraucnenue neproodpasznoit. [Ipumenenne nepsoodpasHoi
KomOnHHMpOBaHHOE 3aHSTHE 2
KontponbHas padora 2
Pasnen S. MHOrorpaHHHKH H TeJla BpallleHHUsI 34
Tema 5.1 IIpusma, | Comeprkanue yaeOHOro Marepuaia
napamnenenunen, | Ilpusma (HaxkioHHAsA, TpsMas, NMPABHJIbHAs) U €€ BJIEMEHTHI.
kyO, mupamuna u | Ilapannenenunen. CaoiicTBa MPSIMOYTOJIBHOTO
UX CeUeHUsI napamenenunena. Ky6. [lupamuna u eé€ sanementsl. I1paBunbHast
nupamMuiaa
KomOnHMpOBaHHOE 3aHSTHE 8
Tema 5.2 Conep:xanue yueOHOro MaTepuaa
IIpaBunbHbIE [Inowans  MmOBEPXHOCTHM  MHOrorpaHHukoB.  IIpocreiimue
MHOTOIPDaHHHMKM B | KOMOMHAIIMM ~ MHOTOTPAHHUKOB.  BBIUHCIEHHE  3JIEMEHTOB
JKU3HU NPOCTPAHCTBEHHBIX  uryp  (pébpa, IOuaroHamu,  yIJbl).
IIpaBunbHbBIE MHOTOTPAaHHUKHU
KombuaHMpOBaHHOE 3aHsTHE 4
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Tema 5.3
Iununanp, xonyc,
miap U ux
cedyeHust

IIpogheccuonanvno-opuenmuposannoe cooepaicanue

(cooeporcaniie NPUKIAOHO20 MOOYIsl)

Humuanp, konyc, chepa u map. OCHOBHBIE CBOWCTBA IMPSIMOTO
KPYTrOBOT'O LIJIMH/IPA, MIPSIMOTO KPYTroBOro KoHyca. MzobpakeHue
TeN BpalleHus Ha Iutockoctu. IlpencraBneHune o0 yce4éHHOM
koHyce. CeueHns KoHyca (mapauiebHOE OCHOBAaHHIO U
NpOXomsiee Yepe3 BEPLINHY), CeIeHNs NUINHAPA (MapajuieIbHO

U TIEPIIEHIUKYJISIPHO OCH), CEUEHUsX mapa. Pa3BépTka mmnHapa

U KOHycCa
IIpakTudeckoe 3aHsATHE 4
Tema 5.4 O6bemnl | Comepixanne yueOHOTO MaTepHaa
u miomany | O6beM mnpsiMoyronpHOro mapamienenumnena. OObem  KkyoOa.
MOBEPXHOCTEN O6mbembl npsiMoit Tpr3Mbl B LWIHHAPA. OOBEMBbI MUPaMUIBI
TeN koHyca. OObeM mapa
KombuHMpOBaHHOE 3aHSTHE 8
Tema 5.5 lIpogheccuonanvno-opuenmuposannoe cooepoicanue
IIpumepsl (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
CUMMETpUH B [ToHsiTHE O CUMMETPHUH B NMPOCTPAHCTBE (LIEHTPAJIbHAS, OCEBas,
npodeccuu 3epKajibHast).
OO6obuenne mpencTaBieHUH O NPAaBUIBHBIX MHOTOTPAHHUKAX
(Terpasnp, KyO, OKTadAp, AOACKAIP, HKOCAAP).
IIpumepr! cummeTpuii B mpodeccun
IIpakTudeckoe 3aHsATHE 4
Tema 5.6 Conep:xanue yueOHOro MaTepuaa
Pemenne sanad. OObemMBl W TUIOIAAM TIOBEPXHOCTH MHOTOTPAHHUKOB U TEI
MHororpaHHukH BpAIIeHHS
4 TeJ1a BpatleHIA KomMbnHMpOBaHHOE 3aHSTHE 4
KontponbHas padora 2
Pa3zgen 6. Crenenu u xopHu. CreneHHasi, moKa3aTeJbHas U Jorapupmuueckasi 42
byHxuun
Tema 6.1 Conep:xanue yaeOHOro MaTepuaa
Crenennas IlonaTHEe KOpPHS N-OM CTENEHU W3 ACUCTBUTEIBHOTO YHCIA.
ynkums, ee ®yukumn y = Vx ux cpoiictsa u rpaduxu. CBOHCTBA KOpHS n-
CBOMHCTBA. oii crenienu. [IpeobpazoBaHne NPPALMOHATIBHBIX BBIPAKEHHI
IIpeobpasoBanie | KoMmGHHIPOBAHHOE 3aHATHE 4
BBIPAXXEHUH C
KOPHSIMH N-OH
CTENeHU
Tema 6.2 Conep:xanue yaeOHOro MaTepuaa
CsoiicTBa ITonsTHE CcTenmeHW C palMOHANBHBIM MokaszareneM. CTeneHHbIe
CTENeHHU C ($yHKIMHU, UX CBOHCTBA U TpaduKH
pauuoHanbHbIM M | KoMOMHHUpPOBaHHOE 3aHsTHE 6

NEeNCTBUTEIbHBIM
[IOKa3aTEJSIMHU
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Tema 6.3 Conep:xanue yueOHOro MaTepuaa
Pemenue PaBHOCUIIBHOCTE HpPALMOHANBHBIX ypaBHEHUN. MeToapl HX
UPPALMOHANIBHBIX | PeLIeHMsI
ypaBHEHUI KoMOuHMpOBaHHOE 3aHSTHE 4
Tema 6.4 Conep:xanue yueOHOro MaTepuaa
IlokazarenbHas CreneHb C TNPOU3BOJIBHBIM JE€HCTBUTENBbHBIM IIOKa3aTelleM.
byHKUHSA, ee OnpeneneHne TMOKa3aTeNbHOW (YHKUMM M €€ CBOMHCTBA.
CBOJICTBA. 3HaKOMCTBO C MPUMEHEHNEM TOKa3aTeIbHON yHKIUH. Perenue
IlokazarenbHble MOKa3aTeNbHBIX YPABHEHUI METOAOM YPABHUBAHUS MTOKA3aTENeH,
ypaBHEHUS U METOAOM BBEICHHS HOBOH NEpEMEHHOH, (PyHKIHMOHAIBHO-
HEPaBEHCTBA rpadpuuecKuM MeTOOM. PeleHne moka3aTebHbIX HEPABEHCTB
KombuHMpOBaHHOE 3aHSTHE 8
Tema 6.5 Conep:xanue yueOHOro MaTepuaa
Jlorapudm uncna. | Jlorapupm  uucma.  CsoiictBa  norapupmos.  Oneparms
CsoiicTBa JorapupMUpPOBAHUS
aorapupmMoB KoMOHMHUPOBAaHHOE 3aHATHE 6
Tema 6.6 Conep:xanue yueOHOro MaTepuaa
Jlorapudpmuuecka | Jlorapudmudeckass GyHkuus wu ee cBoiictBa. I[lowHsiThe
s QyHKOHS, ee jorapupmMuueckoro ypasHeHHUs. Ornepauuss MOTEHIUPOBAHMUS.
CBOJNCTBA. Tpu OCHOBHBIX METOJa PELICHHUS JOrapUPMIUECKUX YPABHEHHIA:
Jlorapupmuuecku | GpyHKIMOHATBHO-TpaQUUECKHIi, METOI MMOTEHIIMPOBAHUS, METOL
€ YPaBHEHHH, BBEJIEHUSI HOBOU nepeMeHHoi. JlorapupMudeckrue HepaBeHCTBA
HEPaBEeHCTBA KombuHHMpOBaHHOE 3aHSTHE 8
Tema 6.7 lIpogheccuonanvno-opuenmuposannoe cooepoicanue
Jlorapudmer B (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
IPUPOAE U IIpumenenue sorapupma. Jlorapudmuueckass cCoupansb B
TEXHUKE npupoze. Ee marematndeckue CBONCTBA
IIpakTudeckoe 3aHsATHE 4
Tema 6.8 Conep:xanue yaeOHOro MaTepuaa
Pemenue 3anauy. Crenennasi, mokaszateinbHass H JorapudpmMuueckas (QyHKIHH.
CreneHnHas, Pemenne ypaBHeHui
nokasatejibHast U | KomOWMHMpOBaHHOE 3aHATHE
norapupmudecka | KonrtposibHas pabora 2
st pyHKIMN
Pa3ngen 7. JjieMeHTBI TeOpUHU BEPOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH 32
Tema 7.1 Conep:xanue yueOHOro MaTepuaa
CoOpbiTHE, CoBMecTHBIE ©  HECOBMECTHbIe coObITHs.  Teopembl O
BEPOSITHOCTD BEPOSITHOCTH  CyMMBI  COOBITHH. YCIIOBHas  BEPOSTHOCTb.
coOBITHS. 3aBHCHMBIC U HE3aBHCHUMbIE COOBITHS. Te€opeMbl O BEPOSITHOCTH
CnoxeHue u MPOU3BENCHUST COOBITHIA
YMHOK€EHHUE KombuaMpOBaHHOE 3aHsTHE 8
BEPOSATHOCTEM
Tema 7.2 lIpogheccuonanvno-opuenmuposannoe cooepoicanue

BeposTHOCTE B

(cooeporcaniie NPUKIAOHO20 MOOYIs1)
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npodheCCHOHATTBH

OTHOCHUTENBHAS YaCTOTa COOBITHUS, CBOWCTBO €€ YCTOWYHBOCTH.

BIX 3aJa4ax Craructuyeckoe orpezeneHue BEPOSTHOCTH. Onenka
BEPOSTHOCTH COOBITHS
IIpakTudeckoe 3aHsATHE 8
Tema 7.3 Conep:xanue yueOHOro MaTepuaa
JuckpeTHas Bunbl  cnyualinbix  BenuuuH.  OmnpepeneHue  TUCKPETHOMN
ciy4anHas CIy4aiiHON BeIMYMHBL 3aKOH paclpeneseHuss AUCKPETHOH
BEJINYMHA, 3aKOH | CJIy4aiiHON BeIMYUHBIL. Ee 4nCioBbIe XapaKTepUCTUKU
ee KombuHHMpOBaHHOE 3aHSTHE 8
pacnpeneneHus
Tema 7.4 3anaun | Comepkanne yueOHOTO MaTepuaa
mareMaTuueckoi | IlepBuuHast oOpaboTka CTaTHCTHYECKUX MAaHHBIX. UYHCIOBbIE
CTaTHCTUKH. XapaKkTEePUCTUKHU (CcpenHee apupMEeTHUECKoe, MEINaHa, pa3Max,
nucnepcust). Pabora ¢ Tabnunamu, rpadukamu, muarpamMmmamMu
KoMmOuHnpOBaHHOE 3aHSTHE 6
Tema 7.5 Bunbt cobbITHiA, BEpOATHOCTD COOBITHH. CIIOXKEHNE U YMHOXKEHHE
DneMeHTbI BEpOSITHOCTEH. [lUCKpeTHast ciydaiiHas BeJIWYMHA, 3aKOH €€
TEOpUHU pacnipeneneHus. 3agaund MaTeMaTUUECKON CTaTUCTUKU.
BepoaTHOcTel 1 | KonTponbHas paborta 2
MaTEeMaTU4YECKON
CTaTUCTUKH
HWunusuayaapHbIA OPOEKT 10
IIpomexyTounas arrectanus (JK3amMeH)
Bcero: 252
2.3. BOITPOCHI UTOTOBOI'0 KOHTPOJISA 3HAHUI 11O YUEBHOM
JUCIUIVIMHE «MATEMATHUKA»
Aure0pa.
1. TlonsTue nepuoamueckol GyHKIHMHU, MPUMED, WILTIOCTPALIUS Ha Tpaduke.
2. CsoiicTBa cTeneHel ¢ paluOHAIbHBIM MTOKa3aTeneM. Jloka3aTeabCTBO OA0N U3 TeopeM
(o BBIOODY ).
3. TlonsTue o TOUkax MakcMMyMma (MHHHMYMa) QYHKLUNH, TPUMEp, rpaduaeckas
WJUTFOCTPALIMSL.
4. BreBon oOmmeli popMyIbl KOpHEH ypaBHEHUS Sin X = d.
5. IlonsiTue apkcuHyca 4ucia, IpUMep.
6. OCHOBHOE CBOMCTBO MEepPBOOOPA3HOH, €0 T€OMETPHUYECKAsT HILTIOCTPALIUS.
7. llonsiTHEe apKKOCHHYyCA YMCNa, IPUMED.
8. TlokazarenbHas GyHKIMsA, €€ CBOMCTBA U rpaduk. J0Ka3aTeabCTBO OJHOTO U3 CBOHCTB
(o BBIOODY).
9. llonsTHe apKTaHreHca YHUCiIa, IPUMED.

10. Jlorapudmuueckas pyHkuus, e€ cBoricTBa U rpaduk. J[okasareapcTBO OTHOTO M3

CBOHCTB (110 BBIOODY).
11. IlonsiTHe MPOU3BOAHOMN, €€ MEXaHUYECKUNA CMBICI.
12. BeiBon o0me#t popmyIibl KOpHEH YpaBHEHUST COS X = d.
13. IlonsiTHE MPOU3BOAHOMN, €€ T€OMETPUIECKUN CMBICIT.
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14.

15

18.
19.

20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

halralb ol e

o~

15

21

BeiBon obmeit popmybl KOpHEH ypaBHEHUS 1gX = d.

. CoiicTsa norapupmos. J[okazareapCcTBO OMHOHN 13 TeopeM (IO BBIOOPY).
16.
17.

[MonsiTne o mepBoOOpa3HON HYHKIHH.

@DyHKIUS TAHTEHC, €e CBONCTBA U rpaduk. Jloka3areabcTBO OMHOTO U3 CBOMCTB (110
BBIOODY).

[TousiTe 06 nHTErpae.

@DyHKIUS CUHYC, €€ CBOMCTBA U rpaduk. J{0Ka3aTeabCTBO OJHOTO U3 CBOHCTB (110

BBIOODY).

®opmyna Hetotona — Jlefibuuna. [Ipumep npumeHerns GOpMyJIbI AJIs1 BBIYHCICHUS
HUHTETPAJIOB.

DyHKIUS KOCUHYC, €€ cBOiCTBa 1 rpaduk. [[oka3aTeapcTBO OTHOTO U3 CBOKMCTB (TI0
BBIOODY).

[IpaBuio HaXOXKAEHHST HAMOOJBIIETO (HAUMEHbBINET0) 3HaueHus pyHkuuu. [Tprmep.
[onsitue skcrpemyma ¢pyHkuun. Ipumep.

IIpusHak mocrosiHCTBa GYHKUMHU Ha TpoMeskyTke. IIpumep, rpadudeckas HILTFOCTPALIHSL.
Teopema 0 BBIMHUCICHUH TUIOIIAAN KPUBOJIMHEHHON TPANICIHH.

dopmyia 111 BBIMUCICHUS IPOM3BOJHON CIIOKHON (PYHKLIUH.

Haxosxnenne nepooOpasHbix. Jl0Kka3aTenbCTBO OOHOTO U3 IPABHIL

Teopema 0 mpoOU3BOAHON CYMMBI IBYX (DYHKIIHHA.

Uucro e. Harypanbasblii orapudm.

JlocTaTouHble yCIIOBUS Bo3pacTaHus (yObIiBaHMsA) (PYHKLIUH.

KacarenpHas. BeiBog ypaBHEHUS KacaTeIbHON K rpaduky auddepeHnpyeMon GyHKIT
B JAHHOH TOUYKE.

JlocTaTouHbIE YCIOBUS MaKCUMyMa (MUHUMYMa) QYHKLIAH.

I'eomerpus.

BsanmMHoe pacronoskeHue AByX MPsIMBIX B MTPOCTPAHCTBE ((POPMYNIUPOBKH U IPUMEPHI).
KacarenbHast I0CKOCTb K MIapy.

BsanmHoe pacrionoskeHue AByX mIockocTed (popMyTHpOBKU U IPUMEPHI ).

IIpusnak nepneHauKyIAPHOCTH MPSIMOM U INIOCKOCTH.

BsaunmHuoe pacrionoskeHue mpsiMOoi | MJIIOCKOCTH B MTPOCTPAHCTBE ((POPMYIHPOBKH U
TIPUMEPHI).

O0OBbéM uIHHIpA.

CroiicTBa mapanespHbIX MI0CKOoCcTel ((popMyTupoBKa U MPUMEPHI).

Teopema 0 OOKOBOIH MOBEPXHOCTH MPHU3MBL.

[TeprieHANKYIAP M HAKJIOHHBIE K TUIOCKOCTH ((OPMYIMPOBKH U IPUMEPHI).

. CBoiicTBa MPOTUBOJIEKAIMKNX IPAHEH MapaslieNenumnena.
1.
12.
13.
14.

PaccTosiHue Mexxy CKpeInBaroIMMHCS IPSMbIMU ((POPMYJIHPOBKH U TIPUMEPHI).
[Tnomanes OOKOBOM MOBEPXHOCTU KOHYCA.

VYTon MeXay CKpeLIBaIOIUMHUCS MPSIMBIMH ((hOPMYJIHPOBKA U IPUMED).

O06BEM NPU3MBL

. Yron Mexxay npsiMoi U TIOCKOCTHIO ((hOPMYJIHPOBKA M IPUMED).
16.
17.
18.
19.
20.
. ITnomanb GOKOBOM MOBEPXHOCTH IIIUHAPA.
22.
23.
24.
25.

O06BéM nupamMuabl.

Yron Mexay TIOCKOCTsIMH ((POPMYITHPOBKA U TTPUME).

[Tnomans chepsr.

JByrpansslii yrou. JInHeHHbII yroa IByrpaHHOro yria (GopMyIHPOBKH H TPUMEPHI).
Teopema o 60KOBOI MOBEPXHOCTH MPABIIIBHOW MTHPAMHIBL.

[Tpusma (popMyTUpPOBKA U IPUMEPHI).

[Ipu3HaK MePHEHINKYISIPHOCTH TUIOCKOCTEH.

[Ipsimas u npaBuiIbHAs TPU3MBI ( HOPMYITUPOBKU U IPUMEPHI).

CaoiicTBa epNEHOUKYIPHOCTH MPSIMOM U TUIOCKOCTH (I0KA3aTENbCTBO OJHOTO U3 HUX).
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26. Mapamnenenunen. [IpsmoyronbHblii napasuenenunesn (GOpMyITUPOBKU U IPUMEPHI)
ITpu3Hak nMapaeNnbHOCTH IIOCKOCTEHH.

27. Ilupamuna (hopMyIHPOBKH U TPUMEPHI).

28. O6béM KoHyCa.

29. IlpasunpHas nmupamuaa (GOpMyIHPOBKHU U TPUMEPHI ).

30. Humuuap (opMyIMpOBKH U TIPUMEPHI).

31. Konyc (popmynmupoBku 1 mpuMepsl).

3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEFHOM AEATEJIBHOCTH

CTYAEHTOB
Copep:xkanue XapaKkTepuCTHKA OCHOBHBIX BH/IOB IeSITeJIbHOCTH
o0y4eHuUs CTYAEHTOB
(HA YpOBHe Y4eOHBbIX AelCcTBHIH)
Beenenne O3HakOMIIEHHE C POJIbI0 MATEMAaTHKH B HAyKe, TEXHUKE,

SKOHOMUKE, HH(OPMALIOHHBIX TEXHOJOTHIX U MPAKTHYECKON
nesTenbHOCTH. O3HaKOMIIEHHUE C LeTSIMU U 3a/ladaMy U3yUeHHs
MareMaTHKu npu ocBoeHuu npodeccuit CI1O u cnenmanbHOCTEH

CIIO
AJITEBPA
Pa3Burue nousitust 0 |BeinmonHeHne apudMeTHUIECKUX NSHCTBUI HAJl YUCTIAMHU, COUETast
qHucIe YCTHBIE U MUCbMEHHBIE PUEMBI.

HaxoxneHnue npuOIKeHHbIX 3HAUEHUH BEJTMYUH U
MOrPEIIHOCTEH BEIMUCICHUH (a0OCOMIOTHON U OTHOCUTENBHOM);
CPaBHEHHE YHCIIOBBIX BbIPAKEHHI.

Haxoxnenue omnbok B mpeoOpa3oBaHUsIX U BIYUCICHUSAX
(OTHOCHTCSI KO BCEM MTYHKTaM IPOrPaMMBI)

Kophu, crenenn, jiora- |O3HaKoMIIEHHE C TIOHATUEM KOPHS H-if CTENIEHH, CBONCTBAMU
pudmsbI pPaauKanoB U MPABUIIAMHU CPABHEHUS] KOPHEH.
@opMyIHpPOBaHUE ONPENETCHUS KOPHS U CBONMCTB KOPHEH.
Brraucnenue u cpaBHEHNE KOPHEH, BBINOJHEHUE PUKUIKH
3HaueHus KopHs. [IpeobpasoBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAXKECHUH, COAEPIKALIUX PATUKAIIBL.

BeinmonHerne pacueTos 1o GopmMysiam, CoaepKaliuM paauKaibl,
OCYILECTBIISAST HEOOXOIMMBIE TIOACTAHOBKH U IIPe0Opa3OBaHUs.
OmnpeneneHyie paBHOCUIBHOCTH BBIPAXXKEHUH C paJuKalaMu.
Pemenne nppannoHanbHbBIX YPABHEHUI.

O3HakoMJIeHHE C TOHATUEM CTENEHU C JeHCTBUTEIbHBIM
MOKa3aTeseM.

Haxoxnenune 3Ha4eHUN CTeNeH!, UCIIONb3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceiBaHNE KOPHS N-H CTENEHU B BHIE CTENEHH C IPOOHBIM
MoKasarejeM U Hao0OpOT.

DopMyIMpOBaHKE CBOWUCTB CTeNeHel. Bruncienne crenexnei ¢
paLMOHANbHBIM [TOKA3aTENEM, BBINOIHEHUE TPUKUAKHA 3HAYCHUS
CTEINEHHU, CPABHEHUE CTEIIECHEH.

[IpeobpazoBaHne YUCIOBBIX M OYKBEHHBIX BBIPAYKEHHIH,

conep KalluX CTENEeHU, IPUMEHss CBolcTBa. Pemenune
MOKa3aTeJIbHbIX YPABHEHU.
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O3zHakoMJieHHEe ¢ TPUMEHEHHEM KOpHel U cTeneHel npu
BBIYMCJICHUH CPEHUX, IEJIEHUN OTPE3KA B «30JIOTOM CEUECHHUUY.
Pemenne npukiIagHbIX 3a1a4 Ha CIOXKHbIE IPOLEHTHI

IIpeodpa3oBanmue anre-
Opan4yecKux
BbIPA’KEHHH

BeinmonHerne npeoOpa3oBaHuii BbIpAXKEHUH, TPIMEHEHHE
(dbopMyI1, CBS3aHHBIX CO CBOWCTBAMU CTEMEHEN U JIOrapu(pMOB.
Omnpenenenne 00NMaCTH JOMYCTUMBIX 3HAUEHHUH
JorapupMUUECKOro BoipaxkeHus. Pemenne norapuMuaeckx
YpaBHEHUI

OCHOBBI TPUTTOHOMETPUUN

OcHOBHBIE TOHATHSA

Hsydenne paanaHHOTrO METOAa U3MEPEHUS YIJIOB BPALEHUS U UX
CBSI3M ¢ IpaayCHOU Mepoii. M300pakeHue yIioB BpalleHs Ha
OKPY’KHOCTH, COOTHECEHUE BEJIUYMHBI YTJIa C €ro0
PacIOIOKEHHEM.

Conep:xkanue
o0yueHust

XapakTepucTUKa OCHOBHBIX BH/IOB JAeATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiiCTBHIl)

dopmyupoBaHUE ONPeneIeHUH TPUTOHOMETPUIECKUX (DYHKIIHIA
IJIs1 YIJIOB MMOBOPOTA U OCTPBIX YIVIOB NMPSIMOYTOJIBHOTO
TPEYTOJIbHUKA U OOBSCHEHNE UX B3aUMOCBSI3H

OcHoBHBIE TPUTOHOME-
TpU4YecKHe TOKIeCTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/Il"OHOMeTpI/ILIeCKI/IX TOXOCCTB OJiA
BBIUUCIICHHS 3HAUYEHUH TPUTOHOMETPUIECKUX (PYHKIIHI MO
OIHOI U3 HUX

IIpeodpa3oBanus npo-
cTefmux
TPUTOHOMETPHYECKHUX
BbIPA’KEHHH

UzydeHne OCHOBHBIX (pOPMYJT TPUTOHOMETPHHU: (POPMYJIBI
CJIOJKEHUS, yIBOCHHS, IPEOOPA30OBAHUS CyMMBI
TPUTOHOMETPHUECKUX (PYHKUUN B IPOM3BENEHUE U
MPOU3BCACHUA B CYMMY U MPUMECHCHUEC TIPHU BBIYHUCIICHUN
3HAUCHUA TPUTOHOMETPHUYCCKOTO BBIPAKEHUA U YIIPOLICHUSA €I0.
O3HakoMJIeHHE CO CBOMCTBAMU CUMMETPUU TOUEK HA €IMHUYHON
OKPY’KHOCTH ¥ MIPUMEHEHHE UX AJIs1 BBIBOAA (OPMY.T
MPUBCACHUSA

IIpocTeiimue TPUIrOHO-
MeTpHYeCKHE YPABHe-
HMS M Hepasencmea

Pemenne no ¢popmynaM U TPUTOHOMETPHUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUI.

[IpuMmeneHue 00X METOIOB peIleHUs YpaBHEHUH (pUBeaCHNE
K JINHEHHOMY, KBaJPAaTHOMY, METOJ Pa3JIO>KEHHsI HA MHOKHUTEIIH,
3aMEHbI IEPEMEHHON ) MTPH PELICHHH TPUTOHOMETPUIECKHX
ypaBHEHHH. Y MEHHE OTMEYaTh HA KPYyre PEeLIeHHs MPOCTENIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

ApKcuHYC,
APKKOCHHYC,
APKTAHIeHC YU CJIAa

O3HakOMIIEHHE C TIOHSTHEM OOPaTHBIX TPUTOHOMETPUIECKIX
(byHKIUH.

H3yuenne onpeneneHuil apkcuHyca, apkKKOCHHYCa, apKTaHIeHCa
qrcia, GOpMyJIHPOBAHHE UX, H300pakeHHe HAa €IMHUYHOM
OKPY’KHOCTH, MPUMEHEHHE MTPH PELICHUH YPABHEHUH

®YHKINU, UX CBOUCTBA U T'PAOUKH

DyHKIHUH.
Ilonsitue o
HENpPEepPbIBHOCTH
dyHKuMH

O3HakoMIIeHHE C TIOHSTHEM IEPEMEHHOMH, TpUMepaMu
3aBUCHMOCTEH MEXy MEePEMEHHBIMH.

O3HakoMIIeHHE C TTIOHSTHEM TpaduKa, ONpeneIeHne MPUHAIICHK-
HOCTH ToukH rpaduky ¢pyHkmn. Onpenenenue no popmye
npocTeiiel 3aBUCUMOCTH, Buaa ee rpaduka. BeipaskeHue mo
(dbopmyIie OTHON MepeMEHHOM Yepe3 apyrue.

OsHakomiieHHe ¢ onpeneneHneM GyHKUUU, GopMyIupoOBaHUE
ero. Haxosknenue oOnactu onpeneneHus: 1 00JIaCTH 3HAYCHUN
byHKIMHN
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CpoiicTBa pyHKIHMH.
I'padpuueckas nuaTep-
nperauus. lIpumepnbl
(pyHKIHOHAIBHBIX 32-
BHCHMOCTEH B
peaIbHBIX NMPOLEcCax H
SIBJICHHSIX

O3HakomiieHHe ¢ mpuMepaMu (QyHKIIHOHAIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLIECCaX U3 CMEKHBIX TUCHUITINH. O3HAKOMIICHHE C
JOKa3aTeIbHBIMH PACCYKACHUSIMH HEKOTOPBIX CBOMCTB
JUHEWHOW U KBaPaTUIHOHN (PyHKIUH, TPOBENECHUE UCCIIEN0-
BAHUs IMHEHHOM, KyCOUYHO-TMHEHHOM, APOOHO-ITMHEHHOHN U
KBaJPaTUYHON (PYHKIIMHA, TOCTPOCHHE UX TPaUKOB.
IToctpoenue u ureHue rpadukos yHkunii. Mccnenosanue
byHKIUY.

CocraBnenne BUIOB (PyHKLHUH 11O TaHHOMY YCJIOBHIO, PELICHUE
3a7a4 Ha SKCTPEMYM.

BeinonHerne npeodpaszoBanmii rpaduka GyHKINN

Oo6paTHble pyHKUHH

Usyuenune nonamus obpamuoii hynkyuu, onpeneneHne Buaa u
nocmpoenue 2paguxa oopamuoil GyHKyuu, HAXOHCOeHue ee
obnacmu onpeoenenus u obnacmu 3nayenuii. [Ilpumenenune
CBOWCTB (PYHKLMH MPU HCCIEAOBAHNN YPABHEHHUH U PEIICHUN
3a7a4 Ha 3kcTpeMyM. O3HAKOMJIEHHE C TIOHSITHEM CJIOKHON
byHKIMH

CreneHHble, IOKA3A-
TeJbHbIE, JIOrapu(pmu-
YyeCKHe H TPUTOHOMe-
TpHYeCKHe (PYHKLHH.
Oo0paTHble TpUroHOMe-
TpHYecKHe (PYHKIHH

Beruncnenne 3HaueHUH QyHKIMHA 10 3HAYSHUIO apTyMEHTa.
OmnpeneneHne NOJOKEHNSI TOYKH HA rpaduke 1o ee
KOOpAWHATaM U Ha00OpOoT.

Hcnonp3oBaHue CBOWCTB (PYHKLMH JIsI CPABHEHUS 3HAUEHHI
cTerneHel u jorapudmos.

IMocTpoenue rpaMKoOB CTEMEHHBIX U JIOTapUPMUIECKITX
byHKIUH,

Conep:xxanue
o0yueHust

XapakTepucTUKa OCHOBHBIX BU0B 1eATEJIbHOCTH
CTYAEHTOB (HA YPOBHeE Y4eOHBbIX AeiiCTBHIl)

Pemenne nokasarenbHbIX U IOrapupMUIECKUX YPABHEHHH U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C TOHITUEM HENPEePhIBHON NepUOANYECKON
¢byHkunu, GopMyNIupoOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOCHUE X rpaduKoB.

O3HakoOMIIEHHE C TIOHSTHEM TaPMOHHYECKUX KOJIeOaHUH 1
NpUMEepaMu TAPMOHHYECKUX KOJIeOAHUH ISl OIMCAHUS
NPOIIECCOB B (PU3HKE U IPYTHX OONACTSIX 3HAHMSL.
O3HakoMJIeHHE C TOHATHEM Pa3pbIBHOMN MEPUOIUYECKON
¢byHkunu, GopMyIHpOBaHUE CBOMCTB TAHI€HCA U KOTAHTEHCA,
MOCTPOCHUE X rpaduKoB.

IIpumeneHue cBOMCTB (PYHKUMIN AJIsT CPAaBHEHUST 3HAUCHUH
TPUTOHOMETPHUECKNX (PYHKLIMH, PEIIeHUs] TPUTOHOMETPHUYECKUX
ypaBHeHUi. [locmpoenue epaguxose odpammwix
mpueoHoMempuyeckux QynKyuil u onpeoenenue no
epaguram ux ceoiicms. BpinonHeHue npeodbpa3zoBaHus
rpa¢prKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocienoBaTe/ ILHOCTH

O3HakOMIIEHHE C TIOHATHEM YHCJIOBOH MOCIE0BATENbHOCTH,
crioco0aMu ee 3a1aHus, BBIYUCICHUSIMHI €€ YJICHOB.
O3nakomienue ¢ nouamuem npeoena

nociaeoosamenvrocmu. O3HaAKOMIIEHHE C BBIYHCICHUEM CYMMBbI
OECKOHEYHOTr0 YMCIIOBOrO Psiia Ha MPUMEPE BBIYUCIECHHS CYMMBbI
0eCKOHEeUHO yOBIBaIOIEH reOMETPUIECKON MPOrPECCHH.
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Pemenne 3anau Ha npuMeHeHHE POPMYJIIBI CYMMBI OECKOHEUHO
yObIBarOIEH reOMETPUIECKON POrPecCHH

IIpousBoanas u ee
NpHMEHEeHHe

O3HakOMIIEHHE C TIOHSTHEM POU3BOIHOM.

Uzyuenne u GopMyIHpOBaHHE €€ MEXAHUIECKOTO U
re€OMETPHUYECKOTO CMBICIIA, U3YUEHHE aJITOPUTMA BBIYHCIICHUS
MPOM3BOIHON Ha MPUMEPE BIUHUCIIEHUS] MTHOBEHHON CKOPOCTH H
yIJI0BOro Ko3((pUIMeHTa KacaTeIbHOM.

CocraBiieHue ypaBHEHUS KacaTeIbHON B 00IIeM Bre. Y CBOEHUE
nipaBt AU( G epeHIUPOBaHUS, TAOIUIBI TPOU3BOIHBIX
3JIEMEHTAPHBIX (PYHKIHUH, MPUMEHEHHE AJIs
muddepeHmpoBanns GyHKUUN, COCTABICHHUS YPABHEHUS
KacatenbHOU. M3ydeHune TeopeM O CBsI3U CBOHCTB (pyHKIMH U
MPOM3BOIHOM, POPMYTUPOBKA UX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOIHOM UCCIIENOBAHMS (DYHKIIHH,
3aIaHHOH (POPMYJIOH.

Y cTaHOBJIEHUE CBSA3H CBOMCTB (DYHKIIMH U IPOU3BOIHOH 11O HX
rpaduxam.

IIpumenenune npon3BOIHOM A PELISHUs 3a/1a4 Ha HAXOXKACHUE
HanOOJbIIEr0, HAMMEHBILETO 3HAYSHHS U Ha HAXOXKICHHE
JKCTPEMyMa

IlepBooOpa3nas u
HHTErpaj

O3HakoMIIEHHE C TIOHSTHEM HHTErpasia 1 nepBooOpasHoi.
UzydeHune npaBuiia BEIMUCICHUS MIEPBOOOPA3HOIN U TEOPEMBI
Herorona— Jlefibanna.

Pemenne 3a1a4 Ha CBSI3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIUHCIIEHHE MTEPBOOOPA3HON [T JAaHHOH (DYHKIIHH.
Pewenue 3a1a4 Ha MpUMEHEHUE UHTErpaja sl BEIYUCIEHUs
(bU3NYECKUX BEJIMYMH M TUIOMAneH

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs] M CHCTEMBI
yYpaBHeHUil
HepaseHncTBa u cucre-
MBI HEPABEHCTB ¢
ABYMSI NIePEMEHHbIMH

O3HakoMJIeHHE C TPOCTEHIINMHU CBEEHUSIMHU O KOPHSIX
anreOpanvyecKix ypaBHEHUH, MOHATUSMHI UCCIICIOBAHUS
YPaBHEHMI U CUCTEM YPABHEHUM.

Hsydenne Teopun paBHOCUIBHOCTH YPABHEHUH U €€
npuMeHeHus1. [I0BTOpeHune 3anucH pereHust CTaHAaPTHBIX
ypaBHEHU, MpUeMOB NpeoOpa3oBaHUsl YPaBHEHUH [JIsl CBEICHUS
K CTAaHJaPTHOMY YPaBHEHUIO.

Coaepxanue 00yyeHHs

XapaKkTepHCTHKA OCHOBHBIX BH/I0B eSITEJIbHOCTH CTYAE€HTOB
(HA YpOBHe y4eOHbIX AelcTBHH)

Pemenne pannoHanbHBIX, HPPALIHOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPHUECKUX YPABHEHUN M CUCTEM.

Ucnonp3oBaHue CBOWCTB 1 rpauKoB (PyHKIU IS peLIeHUs
ypaBHeHuil. [ToBTOpeHNe OCHOBHBIX MTPHEMOB PEIIEHHS CUCTEM.
Pemenune ypaBHeHUI ¢ IPUMEHEHUEM BCEX MPUEMOB
(pa3noxeHus HAa MHOXKUTEIH, BBEICHHSI HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, TPapUIeCKOro MeTOa).

Pemenne cucrem ypaBHEHHI C IPUMEHEHUEM Pa3JINYHBIX
cnioco0oB. O3HaKOMIIEHHE C OOIIMMH BONPOCAMH PEIICHUS
HEPaBEHCTB U MCIIOJIb30BAHUE CBOMCTB U IpadUKOB PyHKIMH
NPU PEUICHUH HEPaBeHCTB. PeleHre HepaBeHCTB U CHCTEM
HEPABEHCTB C IPUMEHEHUEM Pa3IMYHBIX CITOCOOOB.
[IpMeHeHne MaTeMaTHIECKUX METOJIOB JUIsl PELICHUS
COIEPIKATENBHBIX 337a4 M3 Pa3IMYHbIX 00JacTell HAYKH U
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NpPaKTUKW. VIHTepnpeTupoBaHne pesyibTaToB C y4ETOM
peasibHbIX OrpaHNYeHni

3NEMEHTbI KOMBUHATOPWKW, TEOPUM BEPOATHOCTEN U

OCHOBHbIe MOHATUA
KOMOUHATOPUKN

ONeMeHTbI Teopumn
BEPOSATHOCTEN

MpeacTaBneHve AaHHbIX
(Tabnuubl, guarpammeil,

rpaukm)

lMpAMbIe 1 NI0CKOCTU
B NMpOCTpaHCcTBe

OCHOBHbIe MOHATUS
KOMOUHATOPUKN

CTATUCTUKWN

M3yueHune npaBnia KOMOMHATOPUKMN U MPUMEHEHNE
npu pewleHNN KOMBMHATOPHbIX 3a4au.

PewleHne KOMOMHATOPHbIX 3aja4y MeToLoM nepebopa

N NO NpaBuy YMHOXeHMUA.

O3HakKoM/IeHWe C MOHATUAMN KOMOUHATOPUKN:
pasMeLlleHNAMN, COYEeTAHNAMMK, NepecTaHOBKaMU ”
hopmynamMmun A48 UX BblUNCNEHUS.

Ob6bACHeHMEe U NPUMEHEHNE DOPMYN A1A BbIUNCNEHUSA
pasMeLleHUn, NepecTaHOBOK N coYeTaHU nNpu
pewweHnn 3ajay.

O3HakoMmneHue ¢ 6UHOMOM HbOTOHA U TPEYTO/IbHUKOM
Mackansa. PelweHne npakTU4ecKnx 3ajay c
NCNO/Ib30BaHMEM MOHATUIA U NPaBul KOMOUHATOPUKMN

M3yyeHne Knaccu4yeckoro onpegeneHns BEPOATHOCTH,
CBOWCTB BEPOSATHOCTU, TEOPEMbI 0 CyMME
BEPOSATHOCTEA.

PaccmMoTpeHMe NPMMEPOB BblYUCEHNS BEPOSATHOCTEIA.
PeweHne 3agay Ha BbI4YNCNEHNE BEPOATHOCTEN COObITUIA

O3HaKoM/IeHWe ¢ NpeacTaB/eHUeM YNCIOBbIX AaHHbIX
N NX XapaKTepucTUKamu.
PeweHne npaKTNYeCcKNX 3aay Ha 06paboTKy
YNCNOBbIX JAHHbIX, BblUNC/IEHMNE UX XapaKTepUCcTUK
FTEOMETPUA
dopMynMpoBKa 1 NpUBEAEHNE AOKA3aTeNNbCTB MPU3HAKOB
B3aVIMHOI 0 PacrnosiokeHNs NPAMbIX U M/I0CKOCTENA.
PacnosHaBaHWe Ha YepTexax U MOLENAX Pas/IMYHbIX C/ly4aeB
B3aVIMHOI 0 PacrnosoXeHNs NPsSIMbIX U MJI0CKOCTEN,
apryMeHTpoBaHMe CBOUX CYXXAeHWU. PopMyIMpoBaHme
onpegeneHniA, NPU3HaKOB 1 CBOWCTB MapasiiefibHbIX U
NepreHANKYSPHbIX NI0CKOCTEN, ABYTPaHHbIX U IMHENHbIX
YI/10B.
BbINosHEHWE MNOCTPOEHUS YI/I0B MEXAY NPAMbIMUI, NPSMONA 1
M/IOCKOCTbIO, MEXAY NIOCKOCTSAMW MO OMMUCaHUIO U
pacno3HaBaHue X Ha Mofensx.
MpriMeHeHVe NPU3HAKOB 1 CBOMCTB PacnoNOXeHNs NPAMbIX 1
NSIOCKOCTEN NPV peLLeHnn 3aay.
M306pakeHre Ha pUCYHKax 1 KOHCTPYMpOBaHWe Ha MOAeNsX
NeprneHanKYISPOB N HAKTOHHBIX K MI0CKOCTH, NPSMbIX,
napasinenbHbIX M0CKOCTEN, YI/I0B MeXay NpsMoi U
MI0CKOCTbIO 1 060CHOBaHWe NOCTPOEHMUS.
PeLLeHNe 334a4 Ha BbIUMC/IEHVE FEOMETPUYECKMX BE/TNUMH.
Onucbl-BaHMe PacCTOSAHUS OT TOYKM [0 M/IOCKOCTU, OT MPSIMOiA
[0 M/I0CKOCTW, MeXAy M/IOCKOCTAMU, MeXy CKpPeLLyBatoLLMMICS
APSMbIMK, MEXAY NMPOM3BOJIbHBIMU (IUrypamy B MPOCTPaHCTBE.
XapaKTepucTmKa OCHOBHbIX BUAOB LeATeNIbHOCTYU
CTY[EHTOB (Ha YPOBHE YYeOHbIX JeliCTBUIA)
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Conep:xxanue
o0yueHust

DopMyIUPOBaHKE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O
pPacCTOSHUAX (TEOPEM CYLIECTBOBAHMUS, CBOWCTBA).
HzobpakeHne Ha 4epTeKax U MOAEISIX PACCTOSHUS U
00OCHOBaHME CBOUX CyKAeHUH. OrnpeneneHue U BbIYICICHIE
paccTosiHui B pocTpaHcTse. [IpuMenenne hopmys u Teopem
MJIAHUMETPUH I PELICHUS 3a1a4.

O3HakoMJIeHHE C MTOHATHEM MapajljIeIbHOTO NMPOEKTUPOBAHUS U
ero coiictBamu. Qopmynuposanue meopemst 0 IOWAOU
OPMOCOHANbHOU NPOEKYUU MHO20Y2ONbHUKA.

[Mpumenenue Teopuu Ayt 0OOCHOBAHHUSI TOCTPOSHUH U
BBIUHCJIEHUH. APryMEHTHPOBaHUE CBOUX CY)KIEHUH O B3aUMHOM
PACIIONIOKEHUH TPOCTPAHCTBEHHBIX (Hryp

MHororpaHHUKH

Onucanue 1 XapakTePUCTUKA Pa3JINYHbIX BUIOB
MHOTOIPAHHUKOB, EPEUHUCIEHNUE UX 3JIEMEHTOB U CBOMCTB.
H300pakeHne MHOTOTPAHHUKOB M BBIIOJIHEHUE ITOCTPOSHHS Ha
H300paKEHISIX 1 MOJIEJISIX MHOTOTPAHHHUKOB.

BrruucneHue MTMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALIUSIX, ApTYMEHTHPOBAHIE CBOMX
CyXneHul. XapakTepucTuka 1 n3o0pakeHue
CEUYCHUS,PA36EPMKY MHO20CPAHHUKOS8, BIYUCICHUE IIOaAei
MOBEPXHOCTEH.

ITocTpoenue npocTeHnx cedeHnii Kyoa, MPU3MBbL, THPAMHIBL.
IIpumeneHue HaKkTOB U CBENEHUH U3 MIIAHUMETPUH.
O3zHakoMJieHHEe C BUJaMU CUMMETPUI B IPOCTPAHCTBE,
bopMyTHpOBaHKE ONPEIEICHU U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUU TeJI BPALLEHHUsI © MHOTOTPAHHUKOB.

IIpumenenune CBOMCTB CUMMETPUU IIPU PELIEHUU 3a7a4.
Hcnonp3oBanne npuoOpeTeHHBIX 3HAHUH [T NCCIIEAOBAHUS U
MOAEIUPOBAHUS HECIOXKHBIX 3a4a4.

H300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB H BBITIOJIHEHUE
PUCYHKOB IO YCJIOBUSIM 337134

Tena u noBepxHOCTH
BpAalleHHs

O3HakoMIIeHHE C BUIAMH TEJ BpalleHust, OpMYJTHPOBAHHE UX
ONpeAEJIEHU U CBONCTB.

DopMyJIHMpOBaHHE TEOPEM O CEUEHHUH Il1apa MIIOCKOCTHIO U
IUTOCKOCTH, KacaTeJIbHOH K cepe.

XapakTepucTHKa U U300paskeHUE TN BPALICHHS, UX Pa3BEPTKU
CEeueHUs.

Pelrenue 3a1a4 Ha MOCTPOEHUE CEUEHUH, BbIYUCIEHUE JITUH,
paccrossHui, yriaos, miowmaneil. [Iposeaenne nokasatenbHbIX
paccyXIeHU MpU pelleHnH 3aaau.

IIpumenenune CBOMCTB CUMMETPUH NIPU PELIEHUH 3a7a4 Ha TeJa
BpAaLeHNsI, KOMOWHALIUIO Tel.

H300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBIIOJHEHNE PUCYHKA
10 YCJIOBUIO 3a/1a4u

2

HN3mepenus B
reoMeTpHu

O3HaKOMJIEHUE C MMOHSITUSIMU IUIOLIAAN U 00beMa, aKCHOMaMH H
CBOMCTBaMH.

Pemnenue 3a1a4 Ha BRIMUCIIEHUE TUIOIIAAEH MIIOCKUX QUTYD C
MPUMEHEHHEM COOTBETCTBYIOIUX (Gopmyn u HakToB U3
iaHuMeTpun. M3ydeHne TeopeM O BBIUUCICHUH 00beMOB
MPOCTPAHCTBEHHBIX TeJI, PEUICHNE 3a/1a4 Ha MPUMEHEHHE
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¢dbopmyn BeranciaeHus: oobeMoB. Usyuenue popmyn ais
BBIUUCIIEHHSI IJIOIIAeH MOBEPXHOCTEH MHOTOIPAHHHUKOB U TEJ
BPALICHMUSI.

O3HakOMIIEHHE C METOJIOM BBIUMCIICHUS IJIOLIAIU TOBEPXHOCTH
cepbl. Pemenue 3ama4 Ha BEIMUCICHUE TUIOLIA/IEH TTOBEPXHOCTH
POCTPAHCTBEHHBIX TEJI

Koopaunartel u O3zHakoMiieHHe ¢ TOHATHEM BekTopa. M3ydueHue nekapToBoi
BEKTOPbI CUCTEMbI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOEHHUE M0 3aJaHHBIM
KOOpAMHATaM TOUEK U IJIOCKOCTEH, HaX0XAeHHe KOOPAUHAT
TOYEK.
Copep:xkanue XapakTepuCTHKA OCHOBHBIX BH/I0B J1eSITeJIbHOCTH
o0y4eHHUs CTY/IeHTOB (Ha YPOBHe YUeOHbIX AeiicTBHIl)

HaxoxneHnue ypaBHEHHH OKPYKHOCTH, Chepbl, INIOCKOCTH.
Brrancnenue pacCToAHUN MEXAY TOUKAMMU.

Hsyudenne CBOMCTB BEKTOPHBIX BEJIMYUH, IPABUIT PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPABUJI HAXOXKIACHUS
KOOPJHMHAT BEKTOPa B MPOCTPAHCTBE, MPABWII AEHCTBUMN C
BEKTOpPaMH, 3aJaHHBIMH KOOPANHATAMMU.

IIpumenenune Teopuu Npu peLIeHUH 3a7a4 Ha JEHCTBHUS C
BeKTOpaMu. M3yueHne CKasipHOro MPOU3BENEHUsI BEKTOPOB,
BEKTOPHOI'O YPaBHEHUs NPSIMOM U IIIOCKOCTHU. I Ipumenenue
TEOPHUU IIPU PELIEHUH 3a7a4 Ha JEHCTBHs C BEKTOPAMH,
KOOPJAHHATHBINA METOA, IPUMEHEHHNE BEKTOPOB ISl BBIYUCICHUS
BEJIMYUH YIJIOB U paccTosiHUil. O3HaKOMIIEHHE C
N0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPUHU O B3aMMHOM
PaCHONIOKEHUH MPSIMBIX U IJIOCKOCTEN € UCMOIb30BAHUEM
BEKTOPOB

3.1. HHJIUBUAYAJIBHBIA TPOEKT

WHnuBunyadpHBI MPOEKT MpPEACTaBisieT coOOW yueOHBIH MpOeKT wWiu ydeOHoe
UCCIIEIOBAHNE, BBIMONHAEMOE OOYYarOIUMCS B pPaMKax OFHOTO WM HECKOJbKHX Y4eOHBIX
IUCLUIUINH C LENbI0 NMPUOOPETeHHs HABBLIKOB B CAMOCTOSITEIbHOM OCBOCHHH COAEPIKaHUS U
METOJOB HM30paHHBIX O0JlaCTel 3HAHWUM W/WIM BUIOB NEATEIBHOCTH, I CAMOCTOSITEIIBHOM
NPUMEHEHUHN TPHUOOPETEHHBIX 3HAHUH U CITIOCOOOB IEHCTBHIA IPU PEIIEHUH MPAKTHYECKHX 3a/ad,
a TaKXKe pPa3BUTHS CIMOCOOHOCTH NPOEKTUPOBAHUS M OCYIIECTBIEHHS LEJIeCO0Opa3HOH U
pPE3yJIBTAaTUBHONW  JEATENbHOCTH  (TIO3HABATEJBHOH,  KOHCTPYKTOPCKOH,  COLMAJIBbHOM,
XYA0XKECTBEHHO-TBOPUECKOH, HHOK).

[IpoekTHast AESATETBHOCTh CTYNEHTOB SIBJISIETCS OIHHUM W3 METOIOB Pa3BHBAIOILETO
(JINYHOCTHO-OPUEHTUPOBAHHOTO) OOYYEHMsI, HAMpaBjJeHa Ha BbIPAOOTKY CaMOCTOSITEIbHBIX
UCCIIEIOBATENIbCKIUX YMEHHH (TocTaHOBKa mpoOnemel, cObop u obpaborka wuHpopManmy,
NPOBENEHUE SKCIEPHMEHTOB, aHAJIN3 IOJYyYEHHBIX PE3yJIbTATOB), CIIOCOOCTBYET Pa3BUTHIO
TBOPYECKHX CIIOCOOHOCTEN M JIOTHYECKOTO MBIIIICHHs, OObEANHSET 3HAHUS, TIOTyUYEeHHbIE B XO/e
yueOHOro mporecca, U NpuoOIaeT K KOHKPETHBIM JKU3HEHHO Ba)KHBIM M MPO(ECCHOHATBHBIM
npodaemMam.

[IpoekTHast NESTENBPHOCTh SBISETCS OOS3aTENbHOM YacThl0 Yy4eOHOW NeATeNbHOCTH
CTYZICHTOB epBOro Kypca. CTyAEHTHI BBIIOIHSIOT HHANBHAYAIbHbIE TPOEKTHI 38 CYET BPEMEHH,
OTBEACHHOTO HA CAMOCTOSITENIbHYIO padoTy.

B03MOXXHBI ClIeyIOLIIE TUITBI HHIUBUAYAIBHBIX POEKTOB:

— wuHbOpMAIMOHHBIE U mpoOneMHO-pedepaTuBHbIe pabOThl, HANHCAHHBIE Ha OCHOBE
HECKOJIbKUX HAYYHBIX U JIUTEPATyPHBIX MCTOYHHKOB U TNPEATIONArarolIue COMOCTABICHHE
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AAHHBIX M3 PA3HbIX HCTOUHUKOB U Ha OCHOBE 5TOI0 CO6CTBeHHy1'O TPAKTOBKY MOCTaBJIEHHO
npoOIeMsl,

SKCINEPUMEHTAJIBHBIC pa60TbIj HalmMCaHHBIC Ha OCHOBE BbIIIOJHCHHUA SKCIICPUMEHTA,
OMHUCAHHOT'O B HAYKE U UMCHOLIECTO M3BECTHBIN PE3YIBTAT, HOCAT CKOPEC HHHIOCTpaTI/IBHbeI
XapakTep W MPEAIoaraloT CaMOCTOSTENbHYIO TPaKTOBKY OCOOCHHOCTEH pe3yibraTa B
3aBUCHUMOCTH OT UIBMCHCHUA UCXOAHBIX JaHHBIX,

HATYypPAJIMCTUYECKUE W OIMHUCaTebHbIE PadOThI, MPEACTABISIOLIINE COOOW HaOmomeHue |
KaueCTBEHHOE OMHCaHNe KaKoro-i1nubo siBJICHUS,

HUCCICAOBATCIIBCKUE pa60TbI, BBITIOJTHEHHBIC C TIOMOIIBO KOHKPETHBIX METOAUK U UMEHOIIIUEC
COOCTBEHHBIN SKCIIEPUMEHTAJIbHBIN MaTepuas, Ha OCHOBAHUM KOTOPOTO JENAeTCsl aHAU3 U
BBIBOJIbI O XapaKTEPe UCCIIEAYEMOTO SIBICHHSI,

NPaKTHKO-OPUEHTUPOBAaHHbIE pPabOThI, MPEANOoNararliue H3rOTOBJICHHE MAaTePHUATbHOTO

00BeKTa (MOAEIH, MaKeTa UM HHOTO KOHCTPYKTOPCKOTO U3IEINHS).

le/IMeprle TEMbl HHAUBUAYAJIBHBIX IPOECKTOB

1. Kanennapb: OT ApEBHUX BPEMEH [0 HAIIWX AHEH

2 Korna nosiBUINCh OTPULIATENIbHBIE YUCIIA

3.M3ydeHne CTapuHHBIX MEp U UX NPUMEHEHHE B COBPEMEHHOMN IIKOJIEe
4 Kto uzobpen apabekue uudpor u yncna?

5. K10 Kak cuuraer

6 Kypbesbl, copu3mbl, napagokchl B MATEMATHKE

7 KprlnaTele MaTEMaTUUECKUE BBIPAYKEHUS

8 Marematuka JIpesuero Bocroka

9.Maremaruka B Jlpesneit I penun

10.MaremaTuka HapOAOB MUpPa

11.MatemaTuku 1 UX OTKpBITUSA B rofpl Benukoit OteuecTBeHHON BOHHbI
12 MatemaTuku U MaTeMaTHKa B roabl Bennkoit OtedecTBeHHOMN BOMHbI
13 Marematuueckue taiinel Jlpesnero Erunra

14 Marematuueckoe Hacyenue [pesneit Pycu

15.Metone! pelienust ypaBHeHH B cTpaHax {peBHero mupa

16 Hexkotopele Bexu pa3BUTHSI MATEMAaTUKHU

17.0 cexpere nporcxoxneHus apadckux nudp

18.0003HaueHne Yncen y pa3HbIX HAPOAOB

19 IlosiBeHne U pa3BUTHE YUCTA

20."IIpenanbst cTapuHbl fanékon" (pelIeHne CTApUHHBIX 3a1a4)

21 .TanHCTBEHHAs! UCTOPUSI COBEPLICHHBIX YUCE

22 Poxnenue cuera

23 .CnaBsiHCKast HymepaLus

24 IlepBbiii pycCKUil YUeOHUK AJIi CAMOW TOYHOM HAYKU — MaTEMATHKU
25 IlpoucxoxxaeHue reoMeTpun

26 IlpoucxoxaeHue reoOMeTpU4eCKUX TEPMUHOB

27 Benukue reHuy npoLjoro

28 Benukue JKeHIUHbI-MAaTEMATUKH

29 Benukue MaTeMaTUKU MPOLLIOTO

30.Benukue y4eHble-MaTeMaTUKH

31.Bxian CoBerckux MaTeMaTHKOB, pU3NKOB U MexaHUKOB B [1obeny Han I'epmanueii B

32 .Bemukoi OTeuecTBEHHOI BOIHE
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33 BiusiHue UCTOPUUYECKUX COOBITHI HA PA3BUTHE MATEMATUKH

34 BO3HUKHOBEHHE CUeTa

35.BO3HUKHOBEHHE YUCEN

36.BozaukHOBeHHE LU(P U apUPMETUIECKIX 3HAKOB

37 Bocniuranue npuMepoM: JTF0O0BE B JKU3HU BEJTUKHUX MAaTEMaTHKOB
38 Beigaromuecs >KkeHIIUHbI-MaTEMATUKH

39 I'anepes BEMMKUX MaTeMaTUKOB

40 I'eometpus B [Ipesaem Erunre

41 I'eomeTpus OT IPOULIOrO K HACTOALEMY

42 U3BeCTHBIE KEHIIUHBI-MAaTEMaTHKU

43 Hctopuueckue 3anauu

44 HUctopudeckue CBEACHHUS O MATEMATHKE

45 HMcropusi BOSHUKHOBEHHSI a1redppl

46 Mctopust BOSHUKHOBEHUsI F€OMETPUH

47 Vcropusi BOSHUKHOBEHHSI Apodeit

48 HcTopust BOSHUKHOBEHHS] MATEMaTUKHU

49 Mctopust BOSHUKHOBEHUsI MaTeMaTUKU Ha Pycu

50.McTopust BOSHUKHOBEHUS HATYPAIBbHBIX YUCEIT

51.McTopust BOSHUKHOBEHHS] OTPULIATEIBHBIX YUCEN

52 McTopust BO3HUKHOBEHHUS TAOJIHMLIbI YMHOKEHUS

53.McTopust BOSHUKHOBEHUS YHCEIL.

54 HUctopust reomeTpun

55 HUcTopust necsaTuIHbIX Apodeit

56 Uctopust npeBHel apudmMeTuku

57 Uctopust npobeii

58 Ucropust norapudmor59.Codbsi BacunbeBna KoBajeBckasi: mepsasi JKeHIIHA-MaTEMATHK
60.Benukas skeHimuHa-Marematuk [ unatus Ajekcannpuiickas6 1 Mccnenosarenbckue padoTh:
Jleonapno ®udonayun

62.A . H. Koamoropos — pa3HOCTOPOHHSIS TIHYHOCTb XX B.
63.Annpeit Huxonaesuy Konmoropos — yuenslii-mMateMatuk64. Opuramu 1 reoMeTpust
65.0pTOTpeyroNbHUK U €ro CBOMCTBa

66.0co0eHHOCTH MOCTPOSHUsSI Ha KJieT4aToii Oymare

67.0T1 oTpe3ka 10 BEKTOpa

68.0T1 napannenorpamma 10 30JI0TOIO CEUEHMUSI.

4. YcaoBus peajn3auiy NporpaMmal 001meo0pa3oBaTe/bHOM JHCHHILTHHBI

4.1. Jlna peanu3anMyd NPOrpaMmMbl JHCHHIUIMHBI JAOJUKHBI OBbITh NPeAyCMOTPEHbI
cjeayonue cnenuaaIbHbie MOMeeHHs
Peanm3auus nporpaMMbl JUCUUILUIHHBI TpeOyeT Hamn4us yueOHOro kabnHeTa MaTeMaTHKH.
ObopynoBanne yueOHOro kabuHeTa:
- MOCAJOYHBIE MECTA MO KOJMUYECTBY O0YUarOIUXCS;
- pabouee MeCTO IpenoaaBaTeds;
- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHAJIOB;
- 3aaHMs U1 KOHTPOJIBbHBIX PadoT;
- Mpo¢eCCHOHABHO OPUEHTHPOBAHHBIE 3a1aHUS,
- MaTepHUaJbl HK3aMeHa.
TexHuueckue cpeacTaa 00yUeHUs:
- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3HOHHBIM MPOrPaMMHBIM 00eCreueHUEM;
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- NPOEKTOP C 9KPAHOM.

4.2. VHdopmaLmoHHOe o0becneyeHre peainsaumm nporpammbl

PEKOMEHAYEMAA TNTEPATYPA
OcHOBHas:

1 Boromonos, H. B. MatemaTtuka : y4ebHUK 415 CpeaHero npodgeccuoHaibHoro obpasosaHus /
H. B. boromonos, M. . CamoineHko. — 5-e n3g., nepepab. u gon. — Mocksa : /13gaTenscTBo
FOpaiiT, 2023. — 401 ¢. — (MpodpeccroHansHoe obpasoBaHue). — ISBN 978-5-534-07878-7.
— TeKcT : 271eKTPOHHbIN // ObpasoBaTenibHasi niaTgopma KOpaiAT [caiiT]. —

URL.: https://urait.ru/bcode/511565 (gata obpatueHuns: 04.06.2023).

2. boromonos, H. B. MatemaTtuka. 3afayum ¢ pelleHMsMK : y4ebHoe nocobme ans cpeaHero
npogeccnoHasibHOro obpasosaHus / H. B. boromonos. — 2-e m3g., ucnp. u gon. — MockBsa :
WM3patenbcTBo KOpaiiT, 2023. — 755 ¢. — (MpodeccrnoHanbHoe obpasoBaHune). — ISBN 978-5-
534-16211-0. — TeKCT : 3/1eKTPOHHBbIN // ObpaszoBaTesibHas niatdopma KOpanT [caiiT]. —
URL.: https://urait.ru/bcode/530620 (gaTa obpatueHuns: 04.06.2023).

3. Martematumka: y4yebHuK / M.M.balumakos, - 2-e n3g., crep. Mocksa: KHOPYC 219. - 394 c. -
(CpenHee npodpeccroHasibHOe 06pasoBaHue).

4. I'eomeTpua. 10 - 11 knacebl: y4eb. [na o6eobpasoBaT.yupexaeHunii - 6a3oBbIii U NPoQu.
YpoBHu / [J1. C. AtaHacsH, B. @. byTtysos, C. b. KagomueB v ap.] 22-e u3g. - M. :
MpocseLleHue, 2022, - 278 c.: un. - (MI'Y - wkone). - ISBN 978-5-09-024966-9/

5. Mopgakosuy A.l". Anrebpa 1 Ha4yasna MmaTemaTmnyeckoro aHanmsa. 10 - 11 Knaccbl. B 2u.
Y4ebHUK N5 yyalmxcs 06LLeobpazoBaTe/ibHbIX yUpexaeHnin (6a3oBblin ypoBeHb) / A. T
Mopgakosud. - 13-e u3g., ctep. - M. :MHemo3nHa, 20017. - 719c. :wn.

ISBN 978-5-346-03812-2.

JononHnTenbHaNa:

1 Anunwmos LLLA. n gp. MaTtemaTtuka: anrebpa v Hadasia MaTeMaTUYeCKOro aHa/nsa, reoMeTpusi.
Anrebpa 1 Hadasia MaTeMaTMYecKoro aHamsa (6a3oBblil U Yry6/1eHHbIR ypoBHK).10— 11
Knaccel. — M., 2014.

2. AtaHacsH J1. C, bytysos B. ®., Kagomues C.b. u gp. MatemaTtvka: anrebpa v Hadana
MaTeMaTM4ecKoro aHamsa. FeomeTtpus. eomeTpust (6a30BbIA U YINy6/IEHHBINYPOBHN).
10— 11 knaccbl. — M., 2014.

3. BawmakoB M. V. MatemaTvka: y4ebHUK 418 CTYA. YUPEeXAeHU cpel. npod. o6pasoBaHus.
—M., 2014.

4. BawmakoB M. W. Marematvka. CO60pHMK 33afay NPOCUIbHOM HanpasfeHHOCTU: y4eb.
nocobvie Ans CTyd. yupexzaeHuii cpe. npod. obpasoBaHus. — M., 2014,

5 bBbawmakoBs M. V. MaTematuka. 3afayHuK: yyeb. nocobue Ans CTyA. YUPeXOeHUW Cpes.
npod. obpasoBaHuA. — M., 2014.

6. BbawmakoB M. W. Martematnka. ONEKTPOHHbIA Yy4eb.-MeTo4. KOMIMJIEKC A1 CTYL.

yupexaeHuii cpef. npod. obpazoBaHms. — M., 2015,

Bawmvakos M. V. MaTematuka (6a30Bbli1 ypoBeHb). 10 kiacc. — M., 2014.

BawwmakoB M. . MaTtematuka (6a30Bbli1 ypoBeHb). 11 knacc. — M., 2014.

© N
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10.

11.

12.

13.

14.
15.

16.

17.

18.

26.

27.

28.

29.

30.
31

32.

33

36.

I'yces B.A., TpuropeeB C.I', Heonrmna C.B. Maremarnka s npodeccuii u
CHEeLUANTBHOCTEH COIMAIbHO-3KOHOMUYECKOTO MPOGUIst: yIeOHUK ISl CTYA. YUPEKICHUI
cpen. nmpod. obpazosanusi. — M., 2014,

Konsirun FO. M, Tkauesa M. B, @eneposa H. E. u np. Marematuka: anrebpa v Hadajga MaTe-
MaTH4YeCKOro ananmsa. Anrebpa W Havana MaTreMaTHUecKoro aHanmm3a (0a3oBblii U
yrayosnennsiii yposau). 10 kinace / mon pen. A b. XKwmwxkuenko. — M., 2014,

Konsirun FO. M., Tkauesa M. B, @eneposa H. E. u np. MaremaTuka: anredpa u Hayasia Mate-
MaTU4YeCKOro ananm3a. Anrebpa W Havana MaTeMaTHUecKoro aHanusa (0a3oBbId H
yrayOnennsiid yposan). 11 kinace / mon pen. A. b. XKwxkdenko. — M., 2014,

Bboromonos, H. B. Ilpaktudeckue 3aHsITHA 10 MaTeMaTHKe: yaeOHOE mocodne sl CPeaHIX
npod. yuebd.3aBenennii / H. B. Boromonos. — 10-e uzn., mepepad. — M.: Beicmn. mik., 2008. —
495 c.

Bboromornos, H. B. Maremaruka: yaeOnuk st ccy3os / H. B. boromonos, I1. K. Camoiinenko.
—5-e m3x., crepeorumn. — M.: JIpoda, 2008. — 395 c.

Banymp MU, Matematuka ana tTexHukyMoB, Mocksa «Haykay», 1990

Konsirun, FO. M. Maremaruka: yueOnuk mst CITO B 2-x xH.: kaH. 1 / FO. M. Komsirun, . JL.
Jlykankumn, I'. H. SIxoBnes. — 5-e uzn. — M.: Mup u O6pazosanue, 2008. — 656 c.

Komsirun, 0. M. Marematuka: yueOuuk mist CI10 B 2-x xH.: kH. 2 / FO. M. Komsirun, I JL
Jlykankun, I'. H. SIxoBnes. — 5-e uzn. — M.: Mup u O6pazosanue, 2008. — 592 c.

Mankesuu WIIL. Csupun I'Il, Teopus BeposTHOCTEH M MaTeMaTU4ecKas CTaTHUCTHKA,
Munck «Bricinast mkona», 1993

IMexneuxuit, U. JI. Maremaruka: yuebnuk mns CIIO / U . Ilexneukwit. — 7-e u3m.,
crepeotun. — M.: Axkanemus, 2011 . —304 c.

JJis1 mpenogaBaresien:

@enepanbhbiii 3ak0H oT 29.12.2012 Ne 273-®@3 «O0 obpasosannu B Poccuiickoii
Denepanuny.

IIpuka3 MunncrepcTBa obpazoBanust u Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn
(denepaspbHOrO TOCYIaPCTBEHHOTO OO0OpPa30BaTEIBPHOTO CTAaHAApTa CpeaHero (TOJHOro)
o0rmrero o0pasoBaHUS.

IIpuka3 MunaucrepcTBa oOpasoBanust U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU u3-
menenuii B Ilpukas Munucrepctsa oOpasoBaHust m Hayku Poccuiickoii ®@epepanyu ot
17.05.2012 Ne 413 «"O0 yrBep:kneHnn penepasbHOro rocy1apCTBEHHOro 00pa3oBaTeIbHOTO
CTaHmapTa cpenHero (mojHoro) odmiero odpasoBaHus"».

IMucemo JlemapTameHTa TOCYIapCTBEHHON MOJIMTUKY B cpepe MOATrOTOBKH padounxX KaapoB
u JIITO Munucrepcrsa oOpasosanust 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu
[0 OpraHW3aluHi TOJYyYEHUs CpenHero oOdmero oOpa3oBaHUS B TMpeAesax OCBOSHHS
0o0pa3oBaTeNIbHBIX MPOrpaMM CpPeAHero mpodecCHoHATBHOrO o0pasoBaHus Ha 0ase
OCHOBHOrO obmiero obpa3oBaHusi ¢ yueToM TpeOOBaHMH (eaepasbHbIX roCyIapCTBEHHBIX
00pa3oBaTEeNIbHBIX CTAHAAPTOB W IOJNy4aeMOH mpodeccuu WiM CHenHuaibHOCTH CPEIHEro
poheCCHOHATLHOTO 00pa30BaAHUS.

Bbammakos M. . MaTtemartuka: KH. Jisl IperiofAaBaTesisi: Meroa. nmocodue. — M., 2013
bammakos M. U, Ilpiranos II1.U. Meronuueckoe nmocodue st moarotoBku k EID. — M.,
2011.

Briroackuit M. 4. CripaBounuk no sneMmentapHoii marematuke. M. Ilpocsemmenue, 2009 .

. Beironckuit M., CpaBouyHuk 110 Bbiciei MaremaTuke. M.:Pocknaura,2009
34.
35.

3aiiues 1. A. Bricimas matematuka: yueO. s By3os. — M.: [Ipoda, 2005r.

Kamnan M. A., IlycteinankoB B.U. Ilpaktukym 1o Bbicuield mareMaTHke: B 2 T.. yueOHOe
nmocodue. — M.: Dkemo, 2006 T.

Jucnukun B.T., Conoseitunk M.JI. Matemaruka: YueOHOe mocoOue 1i1st TEXHUKYMOB —M:
Beic.mik., 1991-480 ¢ wun.
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37

38.

39.
40.

41

42.
43.

44.
45.
46.

47.
48.

49.
50.

. Hanasta A A. COopauk 3anau no marematuke. M.: @OPYM: UHOPA-M, 2005. -252c¢. (cepust
«IIpodeccrnonanbHoe 00pa3oBaHUE» ).

Hanasia A A. Marematuka: Yuebnuk. - M.: ®OPYM: UH®PA-M, 2005. -552¢.- (cepust
«IIpodeccnonanbHoe 00pa3oBaHuE).

Kypnan «MareMaTuka B LIKOJIEY.

Kypnan «Marematuaeckoe 00pa3oBaHUE».

HuTepHeT—pecypchl:

. www feior.edu.ru (MH(pOpMaIMOHHBIE, TPEHUPOBOUYHBIE M KOHTPOJIbHBIE MaTEPHAJIBI).
www.sehool-eolleetion.edu.ru (Enunas komnexiuu nudpoBbix 00pa30BaTENbHBIX PECYPCOB).
Exponenta.ruhttp://www.exponenta.ruKommanusi Softline.

OOpasoBaTeibHBI MaTeMaTHUECKU caiT. Marepuanabl JJIsl CTYASHTOB. 3adadd ¢
peLIeHUsIMHU, CIIPABOYHHK MO MaTEMATHKE, JJIEKTPOHHbIE KOHCYJIbTALIUH.

Marematika B OTkpeITOM KOsuiemke http://www.mathematics.ru

Math.ru: Marematuka u odpasosanue http://www.math.ru

MOCKOBCKHMH LEHTP HENpepbIBHOrO MaTematuieckoro obpasosanmsa (MLIHMO)
http://www.mccme.ru

Allmath.ru - Bcs maTematuka B ogHoM mecTe http://www.allmath.ru

I'azera «MaremaTtuka» «U3ATENbCKOrO IOMa» «IlIepsoe CEHTSAOPs»
http://www. 1september.ru

Obmmepoccutickuii MmaTemarudeckuii mopran Math-Net Ruhttp://www.mathnet.ru

Bes  snemenTapHas Matematuka: CpenHsisi MaTeMaTH4eckas HWHTEPHET — LIKOJA
www.bymath.ru

5. KoHTpoJIb ¥ OLleHKA Pe3yJIbTATOB 0CBOeHHsI 0011e00pa3oBaTeIbHOMH JHCIHIIIHHBI

KoHTposib 4 oneHKa pe3yapTaToB OCBOCHHS 00IIc0o0Pa30BaTCIbHON JUCIIUILTHHBI PACKPBIBAIOTCS YCPE3
JUCLHIUTMHAPHBIC PE3YJIbTAThl, HAMpPABICHHBIE Ha (OPMHPOBaHHEC OOMUX W NPOdEeCCHOHATBHBIX

KOMIICTCHIIMI 0 Pa3AciaM U TeMaM COACPKaHUs YIeOHOrO MaTepHaa.

Oo6wmas/npodeccuonann Paszpen/Tema Tun oueHOYHBIX

Hasi KOMINETCHIIHSA MeponpudaTHUsa

OK 01. BeiGupats P1,Tema 1.1, 12, 1.3 T-0/c!, 1.4. Tectuposanue
CIocoObI PEIICHUS 3a1a4 P2 Temr 2.1,22,23,24,25,2.61l-0/c,2.7 Y crHbIH onpoc

poheCCHOHATPHOMN P3, Temsr 3.1,3.2,33,34,35,3.6 MareMaTHICCKUN
JESATCIIBHOCTH P4 Temer 4.1,42,43,44,45,4.6,4.711-0/c,48, | aukranr

MPUMEHHUTEIBHO K 49 410 HNanusunyaneHas
Pa3IUYHBIM KOHTEKCTaM P35, Temnr 5.1,5.2,5311-0/c,54,55,56 CaMOCTOSITCIbHAS

P6, Temr 6.1,62,63,64,65,6.6,6.7I1-o/c, paborta

6.8 IIpeacraBncHue
PE3yIbTATOB
OPAKTUICCKUX
pabot

3amnmra
TBOPYCCKHX PadoT
3amnmra
HUHIAUBUAYAJIbHBIX

MIPOEKTOB
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KonTponsnas

paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 02. Mcrionp3oBarh P1,Temall, 1.2, 131I1-0/c, 14. Tectuposanue
COBpPEMEHHBIE CPEACTBA P3, Temer 3.1,3.2,33,34,35,3.6 VY crHbIH onpoc
TIOUCKA, aHATTN3a U P6 Temrn 6.1,62,63,64,65,6.6,6.711-0/c, 6.8 MareMaTHUYCCKUN
HHTEPIPETALINU P7, Temrt 7.1, 7.2 I1-0/c, 7.3, 7.4 JUKTAHT
vHpOPMALUH, U WNuausuayanbHas
vH(OPMAITUOHHBIC CaMOCTOSITCITbHAS
TCXHOJIOTHH IS paborta
BBITIOJTHCHUS 321a4 IIpeacraBacHuUC
poheCCHOHATPHOM PE3VABTATOB
JCATCIBHOCTH MPAKTHYCCKUX
padot
3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHIYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 03. Inanuposarp u P1,Temall, 1.2, 131I1-0/c, 14. Tectuposanue
peaIn30BbIBATD P2 Temr 2.1,22,23,24,25,2.6Il-0/c,2.7 YcrHbIH onpoc
COOCTBEHHOE P3, Temnr 3.1,3.2,33,34,35,3.6 MareMaTHUYCCKUN
poh)eCCHOHATPHOE U P4 Temer 4.1,42,43,44,45,4.6,4.711-0/c, 48, | aukranr
JUIHOCTHOE PA3BUTHE, 49 410 HNanusunyaneHas
MPE JIMPUHUMATEIBCKYIO P6, Temn 6.1,62,63,64,65,6.6,6.7I1-o/c, CaMOCTOSITCIbHAS
JCATCIBHOCTD B 6.8 pabota
poheCCHOHATPHOMN P7, Temwnt 7.1, 7.2 11-0/c, 7.3,7.4 IIpeacraBncHuC
cdepe, UCTIOIB30BATD PE3VABTATOB
3HAHUS 10 (PUHAHCOBOM MPAKTHYCCKUX
IPaMOTHOCTH B pabort
Pa3IUYHBIX KU3HEHHBIX 3amuta

cUuTyanuax

TBOPYCCKHX PadoT
3ammra
UHIAUBUAYAJIbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimonacHMEe
3aJaHUN Ha
3K3aMCHE

OK 04. D¢ dexTrBHO

B3auMOICHCTBOBATh U

P1, Temal.1,12, 13 o/, 1.4,
P2 Temsi2.1,2.2,2.3,24,25,2.6T-0/c,2.7

Tectuposanue
VYerHsIi onpoc
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paboTarh B KOJUICKTHUBE U
KOMaH/IC

P3, Tems3.1,3.2,33,34,35,3.6
P4, Tempi 41,42, 43,44, 45,46, 47T-olc, 4.8,
49,410

P5, Tems 5.1,5.2,53T-0/c,54,5.5,5.6

MaremaTuuccKui
JHKTAHT
HNanusunyaneHas
CaMOCTOSTEIIbHAS
paborta
IIpencraBnenue
PE3YIBTATOB
MPAKTHYCCKUX
padot

3amnmra
TBOPYCCKHX PadoT
3amnmra
HHIUBUIYATBHBIX
MMPOCKTOB
KonTponsnas
paborta
BrinoaseHue
3aJaHUN HA
JK3aMEHE

OK 05. OcymecTBsatb
YCTHYIO U IUCbMCHHYIO
KOMMYHHUKAITUIO HA
rOCYIaPCTBEHHOM SI3BIKE
Poccwutickoti @eacparmm ¢
VIETOM OCOOCHHOCTEH
COLIHATBHOTO U
KYJBTYPHOTO KOHTEKCTa

P1, Temal.1, 12, 13 o/, 1.4.

P3, Tems3.1,3.2,33,34,35,3.6

P6, Tems 6.1,6.2,63,64,65,6.6,6.7T-o0/c, 6.8
P 7, Temsr 7.1, 7.2 Tl-o/c, 7.3, 7.4

Tectuposanue
VerHsIit onpoc
Marematnueckuia
JUKTAHT
HNanusuayaneHas
CaMOCTOSITCIIBHAS
pabota
IlpencraBnenue
PE3YIBTATOB
MPAKTHYCCKUX
pabot

3ammra
TBOPYCCKHX PadoT
3ammra
WHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
pabota
BrimonacHME
3aJaHUN Ha
3K3aMCHE

OK 06. Ilposgsnsars

rpask IaHCKO-
NATPHOTHYICCKYIO
MIO3HIIMIO,
JEMOHCTPHPOBATH
OCO3HAHHOE MTOBCIACHHUE
HA OCHOBE TPAAULMOHHBIX
00IIEYETOBEYC CKUX
HCHHOCTCH, B TOM YHCIC €

P1,Temal.l, 1.2, 1.311-0/c, 1.4.

P4, Tembr 4.1,42,43,44,45,4.6,4.7I1-o/c, 4.8,
4.9,4.10

P35 Temer 5.1,52,5311-0/c,54,55,5.6

Tectuposanue
VYerHsIi onpoc
MareMaTtnueckuia
JUKTAHT
HNanusunyaneHas
CaMOCTOSTENbHASL
paborta
IIpencraBnenue
PE3VIBTATOB
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YIETOM TapMOHU3ALINHI

OPAKTUICCKUX

MEKHAITUOHATbHBIX U pabor
MEKPETUTHO3HBIX 3amuta
OTHOIICHUH, MPUMCHSITh TBOPUYECKUX paboT
CTaHaAPThI 3amnmra
AHTHKOPPYIILIHOHHOTO WHIUBHIYATbHBIX
MOBCICHUS MMPOCKTOB
KonTponsnas
pabota
BrimonuacHme
3aJaHUN Ha
3K3aMCHE
OK 07. CogeticTBOBaTh P2 Temr2.1,22,23,24,25,2.6Il-0/c,2.7 Tectuposanue
COXPaHECHUIO P4, Temor 4.1,42,43,44,45,4.6,4711-0/c, 4.8, | Ycrusiii ompoc
OKpVKaIOILIEH cpebl, 49,410 MaremaTtnueckuia
PECYPCOCOCPEIKCHIUIO, P35, Temrr 5.1,5.2,5311-0/c,54,55,56 JHUKTAaHT
MMPUMCHSTh 3HAHUS 00 P6, Temrn 6.1,62,63,64,65,6.6,6.711-0/c, 6.8 HNanusunyaneHas
M3MCHCHHUH KJTMMATA, CaMOCTOSITCIIBHAS
MPUHLIMITEL OEPEIKITHBOTO pabota
IIPOM3BOACTBA, IlpencraBnenue
3¢ $EeKTHBHO IEHCTBOBATh PE3VIBTATOB
B YPC3BBIMANHBIX MPAKTHYCCKUX
CUTYALHAX pabort
3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBUIYATBHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimonacHmEe
3aJaHUN Ha
3K3aMCHE
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JTONOJIHEHUS U U3SMEHEHUS B PABOUEN ITPOTPAMME

JIOoTIONTHEeHNST 1 I3MEHEHHsI B padoyeil mporpamme 3a / y4eOHBIH o1,

B pa6oqy}0 nporpamMmy no AHUCUHMILIMHE «MaremaTuka: asarebpa M Hadasa MaTeMaTHUECKOTO
aHan3za; reomerpusa» BHOCATCA CICAYHOIIUEC NOIMOJHCHUA U USMCHCHUSA!

I[OHOJ'IHGHI/UI 1 U3MCHCHUA BHEC

(nomwxHoCTh, ©.U.O., moANHCH)

Pabouas nmporpamma nepecMoTpeHa U 000peHa Ha METOJUUECKOM COBETE KOJIICHXKA.

« » 20 T.

3am. nupekropa no YMP konnemska

(nonuucs) (@H.0)
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