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1. O0mast xapakTepucTHKA NPUMEPHOi padoyeil nporpaMmmal
001e00pa30BaTE/IbHOI AUCHHILINHBI « MaTeMaTHKa

1.1. MecTto AMCUMIUIHHBI B CTPYKType npodeccHoHAIbHOII 00pa3oBaTe/IbHOH
nporpammsl CIIO:

Marematnka siBiusieTcsi (yHAAMEHTAJIbHOW o0meoOpa3oBaTeIbHON IUCLHUILUIMHONH CO
CIIOKMBIIMMCSl YCTOWYHMBBIM COZAEpXKaHUEM U OOIUMH TpPeOOBAHUSIMU K MOATOTOBKE
00yHaromuxcs.

OOmmeoOpa3oBarenbHass OUCHMIUIMHA «MaremMaTtika» SBJSIETCSl OO0sI3aTeIbHON YacThIO
0011eo0pa3oBaTeIbHOrO UKJIA 00Pa30BaATENBbHOM MporpaMmbl B cootBeTcTBIH ¢ PI'OC

IIporpamma paspaborana Ha ocHoBe TpeboBanuit @I'OC, ®OOII cpennero obmero
obpazoBanust, PI'OC CIIO cnenmanpHOCTH 26.02.05. «DKCIUTyaTalyst CyIOBBIX SHEPTETHUECKUX
yCTaHOBOK»

1.2. Heau u njiaHUpPyeMbIe Pe3yJabTAThl 0CBOCHUS AUCHHUIIUHDI:

1.2.1. Heap AuCHUNIUHBI

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

- obecrieuenne chopMUPOBAHHOCTH MPEICTABIECHUH O COLMAIBHBIX, KYJIBTYPHBIX
UCTOPUYECKHX (PAKTOpaxX CTAHOBJIEHUS MATEMAaTHKH,

- obecnieuerne CHOPMHUPOBAHHOCTH JIOTMYECKOTO, AJITOPUTMHUYECKOTO W MAaTeMaTHYECKOTO
MBILITEHUS;

- obecnieuerne c(HOPMHUPOBAHHOCTH YMEHHUH NMPUMEHSTH IMOJYYSHHbIC 3HAHUS MPH PELICHUN
Pa3IMYHBIX 337124,

- obecnieuerne C(HOPMUPOBAHHOCTH TIPEACTABICHUII O MaTeMaTHKe Kak 4YacTh oOIue-
YeJIOBEUECKOH KYJIbTYpbl, YHUBEPCAJIbHOM SI3bIKE HAyKH, MO3BOJISIOINEM OMNHCHIBATH U
U3y4aTh peajbHbBIE MPOLIECCHI U SIBJICHMUS.

IIpu oceoennn npodeccuit CIIO u cnenmanpHocTedt CITO TexHm4eckoro mpodus
npodeccnoHaIbHOro 00pa3oBaHUs MaTeMaTHKa U3ydaercs: Oojiee yriryOJIeHHO, KaK MpoguiIbHas
yueOHass  OUCHUIUIMHA, YyYUTBIBAIOIIAs CcrneuupuKy OcCBaWBaeMbIXx npodeccuii  nim
CIELHAJIbHOCTEMN.

DTO BBIpAKAeTCA B COMACPKAHMM OOYYEHUs, KOJIMYECTBE 4YacCOB, BBIACNISIEMBIX Ha
U3yUYEHHE OTIENIbHBIX TEM IPOTrPAMMBI, TTyOHHE UX OCBOCHHUS CTYIEHTaMH, 00BbeMe U XapakTepe
NPAaKTUYECKUX 3aHATUH, BUJAX BHEAYAUTOPHON CAMOCTOSITENIbHONH pabOThI CTYAEHTOB.

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

2) UHTeJIeKTyaJbHOE PA3BHUTHE;

3) oBnaneHue HEOOXOIUMBIMU KOHKPETHBIMHU 3HAHUSMU U YMEHHSIMH,

4) BOCHUTaTEIBHOE BO3AEICTBHE.

[Ipopunmzanms uenel MaTeMaTHYECKOro OOpa3OBaHUs OTPaXKaeTcs Ha BbIOOpE TpHU-
OPUTETOB B OPTaHU3ALMH YUeOHOH AesTeTbHOCTH 00yJaromuxcsi. st TEXHU4eCKoro, COLUaIbHO-
SKOHOMHYECKOro mpoduieli npodeccroHaibHOro 00pa3oBaHUs BLIOOpP HeNel cMemaercs B
NParMaTH4ecKOM HAaIIPaBJIEHUH, MMPEIyCMATPUBAIOIIEM YCHJICHHE U PACLIMPEHUE MPUKIATHOTO
XapakTepa U3Y4EeHUsI MATEMATHUKH, IPEHMYIIEeCTBEHHON OPUEHTALIMHN Ha aITOPUTMUYECKUN CTUITb
NO3HABATENILHOW JAEATENbHOCTU. [l TyMaHHTapHOTO W €CTECTBEHHO-HAYYHOro mnpoduien
npodecCHOHabHOTO 00pa3oBaHus OoJiee XapaKTEPHBIM SIBIISIETCSl YCUJICHHE OOIIEKYJIbTYPHOM
COCTABIISIIOLIEH y4eOHOH NUCIUILTUHBI C OPUEHTAlMeH Ha BU3YaJbHO-OOPA3HbIA U JIOTMYECKUN
cTuiH yueOHOH paboThl.



Nsyyenne maTeMaTUKH Kak IpoprIbHON 0011e00pa3oBaTeIbHOM YUeOHOM JUCLIUITTUHBIL,
yUUTBIBAIOIIEH crieruduKy ocBanBaeMbIx cryaeHTamu npodeccuii CIIO mwnmm cnenuaipbHOCTH
CIIO, obecrieunBaeTcsi:

- BbIOOPOM PA3JIMYHBIX TOAXOIOB K BBEIEHUIO OCHOBHBIX ITOHSTHH;

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

- oforameHneM CHeKTpa CTHIeH yueOHOH NesTeNTbHOCTH 3a CUET COTIACOBAHMSA C BENYLIUMHU
IeSATeIbHOCTHBIMH XapPaKTEPUCTUKAMHU BbIOPaHHON Mpodecchy / CrieaabHOCTH.

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

- oOmeli cucTeMbl 3HAHHH: COAEpPKATEIbHBIE MPUMEPHI UCTIOJIb30BAHHS MATEMATUIECKIX UIeH
U METOJIOB B MPO(ECCUOHATBHON 1EATENbHOCTH,

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

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

Takum obOpasom, peanuzanusi ComepKaHUs y4eOHOH AMCHUIUTMHBI OPUEHTHUPYET Ha
MPUOPHUTETHYIO POJIb MPOLIECCYATBHBIX XaPAKTEPUCTUK YIeOHOH padOoThl, 3aBUCAIINX OT IPOQ s
npodeCcCHOHATBPHOrO O0pa30OBaHUs, TIOJNYYEHHs] OIbITa HCIOJB30BAHUS MATEMaTUKH B
COIepIKATENbHBIX M MPO(PECCHOHATPHO 3HAYMMBIX CHTYyalMsAX IO CPABHEHUIO C (HOpMasbHO-
YPOBHEBBIMH Pe3yJIbTATUBHBIMU XaPAKTEPUCTUKAMHU OOYUEHUSI.

Copnepxanne y4eOHOW IUCHMIUIMHBI pPa3pabOTaHO B COOTBETCTBHHM C OCHOBHBIMHU
Coiep KaTeIbHBIMU JIMHUSMU OOyUEHUS] MATEMATHKE:

* amreOpanyeckasi JIMHUS, BKJIIOYAIOINAs CHUCTEMATHU3ALMIO CBEACHUH O YNCIAX, H3yUYeHHUE
HOBBIX M 0000IIeHNe paHee M3YYeHHBIX Omepanuil (BO3BENEHHE B CTEIIEHb, W3BJICUCHHUE
KOpHS, JorapupMUpPOBaHUE, CHHYC, KOCHHYC, TAHIE€HC, KOTAHI€HC M OOpaTHbIE K HUM);
U3y4eHHE HOBBIX BHIOB YHCJIOBBIX BBbIpQKEHUH ©  (OpMYJN, COBEPIIEHCTBOBAHHUE
NPAaKTUYECKUX HABBIKOB U BBIYUCIUTEIBHON KYJIBTYPBI, pACIIUPEHNE U COBEPIIEHCTBOBAHHUE
anreOpandeckoro ammapara, cOPMHPOBAHHOTO B OCHOBHOH LIKOJIE, U €r0 NMPUMEHEHHE K
PELICHUI0 MATEMATHIECKUX U MPUKJIIAIHBIX 331124,

*  TEeOpeTHKO-(QYHKIHMOHANbHAS JIMHUS, BKJIIOYAIOMIAs CHUCTEMATHU3ALMI W PACLIMPEHHE
CBeNEHUI O (YHKUUAX, COBEPLICHCTBOBAHHME TIpaUUECKNX YMEHUH,; 3HAKOMCTBO C
OCHOBHBIMH HIEIMH W METOAAMH MaTeMaTH4YeCKOro aHainu3a B OObeMe, MO3BOJAIOINEM
HCCIIEIOBATD 3JIEMEHTAPHBIE (PYHKLINHU U pelaTh MPOCTEHIIINE reoMeTpHIecKue, Gu3nieckue
U pyrye NPUKJIaIHbIe 3314,

* JIMHUS ypaBHEHWH W HEPABEHCTB, OCHOBAHHAs HAa TOCTPOCHUU W HCCJIENOBAHUHM MaTeMa-
TUYECKUX MOJEJEH, MepeceKkarmasics ¢ anredpandeckodl U TeOpeTHKO-()yHKIIMOHAIBHON
JUHUASMH W BKJIIOYAIOINAS PA3BUTHE U COBEPIICHCTBOBAHWE TEXHUKU alreOpanyvecKux
npeoOpa3oBaHUil Ui PELICHUs YPaBHEHWIN, HEPABEHCTB M CUCTEM; (POPMHUPOBAHHE CIIO-
COOHOCTH CTPOMTh M HCCIENOBaTh MPOCTEHIINE MATEMATHYECKHE MOJENU NPU PEIleHHH
NPUKJIAIHBIX 337124, 33724 U3 CMEXXHBIX U CIIEUATbHBIX JUCLUILINH,

* TeOMEeTpUYECKasl JIMHHS, BKIIIOYANOINAs HAIVISAAHBIE MPENCTABIECHUS O MPOCTPAHCTBEHHBIX
durypax W u3ydYeHHE HUX CBOWCTB, (OPMHUPOBAHME M PA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUs, Pa3BUTHE CHOCOOOB TIE€OMETPUYECKHX HW3MEPEHHUH, KOOPIWHATHOTO W
BEKTOPHOT'O METOMIOB JUJIsl PEIIEHHSI MATEMAaTHUYECKHUX M MPUKIIAHBIX 337134,

*  CTOXAaCTHYECKas JIMHUS, OCHOBAHHAs HAa Pa3BUTHH KOMOMHATOPHBIX YMEHUH, IIPEACTaBICHUI
O BEPOSITHOCTHO-CTATUCTUYECKHX 3aKOHOMEPHOCTSIX OKPYIKAIOIIEro MUpa.

Paznmensl (Tembl), BKIIOUEHHBIE B COnIEpKaHHE Y4eOHOW AMCLMIUIMHBL, SIBJISIOTCS
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 Temartmdeckmx miaHax mporpaMMbl y4eOHBIH MaTepuall NpencraBieH B (opme
YepenyIoIIerocsi Pa3BEPTbIBAHUS OCHOBHBIX COMAEPIKATENIbHBIX JIUHHUHA  (anredpandeckoi,
TEOPETUKO-(PYHKLINOHAIBHOH, YPaBHEHUH M HEPABEHCTB, T'€OMETPHUYECKON, CTOXaCTHYECKOH),
YTO TO3BOJIIET TMOKO HCIIONB30BATh MX PACHOJIOXKEHHE M B3aMMOCBSI3b, COCTABISATH pabounit
KaJICHIAPHBIN IJIaH, MO-pa3HOMY Yepenyst yueOHble TeMbl (TJIaBbl yUeOHHUKA), YIUTBIBAsK TPOPHITH
npodeccuoHampHOro  oOpasoBaHus, crnenuduky ocamBaemoii mnpodeccunn CIIO  wim
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
o0pa3oBaTeNbHYIO TporpamMmy cpemaHero oOmero obpasoBanus B mpenenax ocBoenus: OITOIT
CIIO na 6a3e ocHOBHOTrO 0011Iero 0Opa3oBaHus, yueOHas TUCUUITIHNHA «MaTeMaTHKay H3y4aeTcsi
B o0OmeobpasoBatenbHoM Lukie yueOHoro miuanHa OITOIT CITO Ha 6a3e OCHOBHOTO OOIIEro
o0pa3oBaHUs ¢ MOJIyYeHUEM CpeaHero o01ero oopa3oBaHusl.

VuebHas nuctuminHa «MareMaTHKa» BXOIUT B COCTaB 00LIMX 001eo0pa3oBaTeIbHbIX
yueOHBIX AUCLUIUINH, (OpMHUpPYyEeMBbIX U3 00s3aTeNbHBIX npeaMeTHbix odnacteit @I'OC cpenHero
obmero obpazosanwms, misi npodeccuit CIIO wmu cnenmanbHocTet CITO COOTBETCTBYIOIIETO
npoduist mpodecCHOHATBHOTO 00pa30BaHUS.

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 MPEACTABICHUH O MaTeMaTHKe KaK YHHUBEPCAJbHOM SI3bIKE HAYKH,
CPenCTBE MOJEIUPOBAHMUS SIBJIEHUN U ITPOLIECCOB, UALSIX M METONAX MAaTEMATHKH,

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

- pa3sBHUTHE JIOTHYECKOTO MBIIIJICHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJTOPUTMHYECKON
KyJIbTYpbl, KPUTUYHOCTH MBIIUICHUST Ha YpPOBHe, HeoOXomuMoM s Oyaymiei
poeCCUOHANTBHON AeSITEIbHOCTH, IJIsI TPOAOJIKEHHsI 00pa30BaHUs U CaMOOOPa30OBaHMS,

- OBJIAICHWE MAaTeMAaTUYeCKUMHU 3HAHWAMH U YMEHHUSIMH, HEOOXOJUMBIMH B TIOBCEIHEBHOM
JKU3HM, [UJII OCBOEHHUSI CMEXKHBIX €CTECTBEHHO-HAYYHBIX JUCLUUIUIMH W JUCLUIUIUH
po)eCCUOHANILHOTO IUKJIA, MJIs MONY4YeHHss OOpa3oBaHUs B 00nacTsAX, He TPeOyrOmMx
yrIyOJeHHONH MaTeMaTUYeCKON MOATrOTOBKH,

- TOTOBHOCTb U CITIOCOOHOCTB K 0OPA30BaHUIO, B TOM YHCIIE CAMOOOPAa30BaAHUIO, HA TPOTSKEHUH
BCEH JKU3HM, CO3HATEbHOE OTHOIIEHHWE K HEMPEPBIBHOMY OOPAa30BAHHUIO KAK YCIOBHUIO
yCHeImHo npodeccuoHaNbHON U O0IEeCTBEHHOH e TEeNbHOCTH,

- TOTOBHOCTb U CITIOCOOHOCTB K CAMOCTOSITENIbHOIN TBOPYECKOUN U OTBETCTBEHHOH AESITEIbHOCTH,



TOTOBHOCTB K KOJUIEKTUBHON padoTe, COTPYAHUYECTBY CO CBEPCTHUKAMH B 00pa30BaTENIbHOM,
OOIIEeCTBEHHO TOJE3HOH, Yy4eOHO-MCCIIEIOBATENIbCKOM, MPOEKTHOM H  JOPYrHX BHAAX
TesTebHOCTH;

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

* Memanpeomemmusix:

YMEHHE CaMOCTOSATEIBHO ONPEACISTh LENH JESTeIbHOCTH W COCTaBJIATb  IJIAHBI
OESATEIbHOCTH, CaMOCTOATENBHO OCYIIECTBISATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
IeSTEIbHOCTD, HCIOJNB30BATh BCE BO3MOXKHBIE PECYPChl Il JNOCTIDKEHHS IMOCTaBJICHHBIX
LeNnell U peanu3alyy IUIAHOB ACATENbHOCTH, BIOMPATh YCIEUIHbIE CTPATETHU B PA3IMYHBIX
CUTyalHsX,

yMEHHE TPONYKTHBHO OOINAThCS M B3aMMOIEHCTBOBaTH B IPOLIECCE COBMECTHOU
OEATEIbHOCTH, YYWUTBHIBATH IO3ULHUH JPYrHX YYaCTHHKOB [EATENbHOCTH, 3(PPEKTUBHO
paszpernaTh KOH(JIUKTHI,

BIaJICHNE HABBIKAMU  IIO3HABATEJBHOH, yUEOHO-MCCIENOBATENbCKOW W MPOEKTHOH
OESATEIbHOCTH, HAaBbIKAMH pa3pelieHus mnpodsieM, CrIocoOHOCT W 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 HCTOUHHKAX MH(POPMALIHH,
KPUTUYECKH OLICHMBATh W WHTEPIPETHPOBATH WH(POPMALHMIO, MOJYyYAEMyI W3 Pa3IHMYHBIX
HCTOYHHUKOB,

BJIAJICHHE SI3BIKOBBIMU CPEICTBAMH. YMEHHUE SICHO, JIOTHYHO M TOYHO H3JIaraTh CBOIO TOUKY
3pEHMsI, UCTIOIB30BATh aIEKBATHBIE 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,
LEJICYCTPEMIICHHOCTh B IOMCKAaX WU NMPUHITHU PEIIeHUH, cOOOpa3sUTeIbHOCTh U MHTYHULHS,
Pa3BUTOCTh IMPOCTPAHCTBEHHBIX TPENCTABJIEHHUH, CMOCOOHOCTh BOCIPHUHUMATH KPacoTy M
TapMOHHIO MUPA;

* npeoOMemuuIX:

c(pOPMHUPOBAHHOCTb NMPEACTABICHUH O MAaTEeMAaTHKE KaK YacTH MHPOBOH KYJIbTYPBI H MECTE
MaTEeMaTHKH B COBPEMEHHOH LIMBUIIM3ALINH, CIIOCO0aX OMHMCAHUS SBJICHUH PEaIbHOIO MUPa Ha
MaTEMaTHYECKOM SI3bIKE,

c(OPMHPOBAHHOCTh TIPEACTABICHUH O MAaTEMAaTHYECKHX TMOHATHSAX KaK Ba)KHEHIINX
MaTeMaTHYECKUX MOJENSAX, IMO3BOJISIIOIIMX ONHCHIBATD W HM3y4aThb pPa3HbIE MPOLIECCHl H
SBJICHHSI, TOHUMAaHHE BO3MOXXHOCTH aKCHOMATHUYECKOTO IOCTPOCHHS MAaTeMaTHYeCKUX
TEOpUl,

BJIaJICHHNE METOAAMH JOKA3aTEeJNbCTB M AJITOPUTMOB PELIEHHs, YMEHHE WX TNPHUMEHSTb,
MPOBOJUTH AOKA3aTENbHBIE PACCYKACHUS B XO/I€ PELICHHUS 33124,

BIaJICHHE CTAHOAPTHBIMH TIPUEMAMU pELICHUs pPALMOHAIBHBIX U HPPALHUOHAJIBHBIX,
MOKA3aTeJIbHBIX, CTENEHHBbIX, TPUTOHOMETPHYECKUX YPABHEHUH U HEPABEHCTB, X CHCTEM;
UCTIOJIb30BAHME TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B TOM YHCJIIE 1JIS [IOUCKA ITyTH PEIIEeHUS
U WJUTIOCTPALINY PEIIEHHs yPaBHEHUI U HEPABEHCTB,;

c(pOpPMHPOBAHHOCTD MPEACTABIECHIH 00 OCHOBHBIX IMOHATHUSIX MAaTEMATHYECKOTO aHAJIN3a U UX
CBOWCTBAX, BJIQJICHUE YMEHHEM XapaKTepU30BaTh INOBeACHUE (PYHKLUMH, HCMOIb30BaHHE
NOJIYYE€HHBIX 3HAHHUH /JIs1 OMMCAHUS M aHAJIN3a PEabHBIX 3aBUCHMOCTEH,

BJIaJICHNE€ OCHOBHBIMH TOHSATHSIMH O IUIOCKUX M MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHX
¢urypax, uX OCHOBHBIX CBOWCTBaX; C(HOPMHUPOBAHHOCTH YMEHHUS paCIO3HABATH
reoMeTpuyueckie (UIypbl Ha 4YepTerkax, MOAENSIX U B pPEAJTbHOM MHpE, NPHUMEHEHHE
U3y4YEHHBIX CBOWCTB reOMETPUIECKUX QUTYP U HOPMYJI IS PELICHHUS] T€OMETPUIECKHX 3a1a
U 337124 C MPAKTUYECKUM COAEPIKAHUEM,



B

c(hOPMHUPOBAHHOCTH MPENCTABICHUI O MPOLECCaX U SIBJICHHUSX, HMEIOIIUX BEPOSITHOCTHBIN
XapakTep, CTATUCTUYECKMX 3aKOHOMEPHOCTSAX B pPEAJIbHOM MHUPE, OCHOBHBIX MOHSATHSIX
3JIEMEHTAPHON TEOPUM BEPOSITHOCTEH, YMEHUH HAXOAUTh W OLEHUBATH BEPOSTHOCTU
HACTYIUIEHHsT COOBITHMII B TPOCTEHINMX MPAKTUYECKHMX CHUTYyalUsiX U OCHOBHBIC
XapaKTEPUCTUKU CIYYANHBIX BEJIUYHH,

BJIAJICHUE HAaBBIKAMH HCMOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX MNPOTrpaMM MPHU PELICHUH
3a4a4.

MporpaMMy BKJIFOYEHO COAEprKaHWe, HaNpaBJieHHOe Ha (OPMUPOBAHUE Y CTYIEHTOB

KOMITETEHIIMH, HEOOXOMUMBIX It KadecTBeHHOro ocBoenusi CITO Ha Ga3e OCHOBHOIO OOIINEro
o0pa3oBaHusi C TIOJyYEHHEM CpeaHero oOInero oOpa3oBaHUs, MPOTPAMMbI TOATOTOBKU
KBaTM(PHULIUPOBAHHBIX PabOYMX, CIYKAIIMX, MPOrPaMMbI NOATOTOBKH CIIELUAIUCTOB 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 NesITENbHOCTH

OK 03. [InanupoBaTh MW peanu30BBIBATE COOCTBEHHOE TNPOJECCHOHATBHOE W

JIMYHOCTHOC Pa3BUTHE, NPpEATIPUHUMATEIBCKYO ACATCIIbHOCTD B
npodeCCHOHANTBHOW  cpepe, HCMONB30BaTh 3HAHUS MO  (PUHAHCOBOWA
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

si3plke Poccuiickolt ®@emepanyii ¢ y4eTOM OCOOEHHOCTEH COLMAIBHOTO H
KYJIBTYPHOI'O KOHTEKCTa

OK 06. IIposiBATE  Ipa’kOaHCKO-NATPUOTHUYECKYIO  IMO3ULUI0, AEMOHCTPHUPOBATH

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

OK 07. ComeiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH Cpenbl, pecypcocOepekeHHnto,

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. CTpeMsiuuics K (GOPMUPOBAHUIO B CCTCBOM JIP 4
Cpeae THIHOCTHO U MPOGheCCHOHATEHOTO KOHCTPYKTUBHOTO «IU(POBOTO CIICAA

2. CTpyKTypa u cogep:kaHue 0061eo0pa3oBaTe/ibHOI JHCHHUILTHHBI

2.1. O6beM AMCUUNIHHBI U BHABI y4eOHOH padoThl

Bun yueOHol paboTsI O6bem uacos




OO6BeM 00pa30oBaTEIbHON MPOTPaAMMBbI TUCIHTLTHHBI 272
B TOM YHCJIE!

OcHOBHOE conep:KaHue

TeopeTnyeckoe oOydeHue 216
[IpodeccroHanbHO-OPUEHTHUPOBAHHOE COAEPKaHUE (COMepIKaHUe 36
NPUKJIATHOTO MOJTYJIs)

HWuauBuayanpHbIl NPOEKT 10
IpomexyTouHas arrecramus (3K3aMeH)

2.2. TemaTn4yecKuH IJIAH U COAEPKAHHE AUCIHILJIMHDBI

Conepxanue yueOHOro marepuaja (OCHOBHOE H

NPOCTPAHCTBE

HaunmenoBanue npogecCHOHATBLHO-OPHUEHTHPOBAHHOE), JIA00pATOPHbIE U O6bem
pa3fesioB U TeM NpPaKTHYeCKHe 3aHATHSI, IPUKJIAXHOI MoayJIb (IpH 4acoB
HAJTUYHH)
1 2 3
Ocnosnoe cooepricanue
Paspnea 1. IloBTOpenne Kypca MATEeMATHKH OCHOBHOH HIKOJIbI 20
Tema 1.1 Conep:xanue yueOHOro MaTepuaa
ens u 3anaun Llens u 3anaun MaTeMaTUKU NPU OCBOEHUH CIIELIUATBbHOCTH.
MAaTEMaTUKU NPU | ba3oBble 3HAHUS U YMEHHsI 110 MaTEMaTHKE B IPO(deCcCHOHANBHOM
OCBOEHUU U B IOBCEJJHEBHOM €ATEIbHOCTH.
CIEeUAIbHOCTH. | JlelicTBUS Ha/ MOJOKUTENBbHBIMU U OTPULIATEIbHBIMU YUCIAMHU, C
Yucna u OOBIKHOBEHHBIMH U AECATUYHBIMH APOOSIMHU.
BBIUHCJICHUSI JleiicTBuUs cO cTeneHsIMH, (OPMYJIbI COKPALIEHHOTO YMHOXKEHUS
KomMbnHMpOBaHHOE 3aHSTHE 6
Tema 1.2 Conep:xanue yaeOHOro MaTepuaa
IIpouentHbie IIpocTeie TPOLEHTHL, pasHble CrIOCOOBI WX  BBIYHCICHUS.
BBIYUCJICHUSL. JluHeliHple, KBaapaTHbIe, IOPOOHO-IMHEHHbIE YpaBHEHUS U
YpaBHEHUS U HEPAaBEHCTBA
HEPABEHCTBA KomOunnpoBaHHOE 3aHsTHE 4
Tema 1.3. lIpogheccuonanvno-opuenmuposannoe cooepoicanue
IIpouentHbie (cooepoicaniie NPUKIAOHO20 MOOYJIs1)
BBIUHCJIEHUS B ITpocTble u cnokHble MpoLEeHThL. [IpoLeHTHBIE BEIMUCIEHUS B
npodeCcCHOHANBH | PO ECCHOHABHBIX 3a1a49ax
bIX safiatax IIpakTudeckoe 3aHsATHE 4
Tema 1.4 Conep:xanue yaeOHOro MaTepuaa
Pemenue 3anauq. Beruncnenuss u npeobpa3oBaHus. YpaBHEHHUs] M HEPABEHCTBA.
Bxonnon I'eomeTpus Ha nmockocTu
KOHTPOJIb KombuaMpOBaHHOE 3aHsTHE 4
KontponbsHas padora 2
Pa3zgen 2 Ilpsmble u naockoctu B npocrpaHcTrse. KoopauHatel M BeKTOpbI B 30




Tema 2.1. Conep:xanue yueOHOro MaTepuaa

OcHoBHbIE IIpenmver crepeomerpun. OCHOBHBIE MOHSTHA (TOYKA, MpPsMas,
MOHSITUS IUIOCKOCTB, MPOCTPaHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
CTEPEOMETPHUH. Ilepecekaromuecs, napaaienbHble U CKPELIUBAIOIINECS PSMBIE.
Pacnonoxenune VYron mexny NpssMbIMH B NMPOCTpaHCTBE. IlepneHaukyasipHOCTD
NPSIMBIX U npssMbIx. OCHOBHBIE MPOCTPAHCTBEHHBIEC (DUTYPBI

MIJIOCKOCTEN KombOnHHMpOBaHHOE 3aHSTHE

Tema 2.2. Conep:xanue yueOHOro MaTepuaa

IapamnensHocts | [Mapamnenprble npsiMast U miockoctb. Onpenenenne. IlpusHak.

MPSIMBIX, MPSIMOI
U MJIOCKOCTH,

CaoiicTBa.
[Mapannensubie miockoctu. Onpenenenue. [Ipusnak. CroiicTaa.

MJIOCKOCTEN Terpasap u ero snaemenTsl. llapannenenunen U €ro 3J1€MeHTHL
CsolicTBa  NpPOTHUBOMNOJIOXKHBIX  IpaHed W AUaroHajei
napajuienenunena. IloctpoeHne OCHOBHBIX CeueHUN
KombuHMpOBaHHOE 3aHSTHE

Tema 2.3. Conep:xanue yueOHOTO MaTepuaa

Ilepnenmukynsapu | [lepnenaukynsipueie  mpsiMble.  [lapajyienbHble  TpsiMbIe,

OCTb MPSIMBIX, NepIeHNKYIpHbIE K IJIOCKOCTH. IIpusHak

npsiMOH 1 NEePIEeHIUKYIAPHOCTH NPSIMOMN U MJIOCKOCTU
IJIOCKOCTH, KoMmOuHnpOBaHHOE 3aHSTHE

MJIOCKOCTEN

Tema 2.4. Conep:xanue yueOHOTO MaTepuaa
Ilepnenaukymnsp

1 HAKJIOHHAas.
Teopema o Tpex

Ilepnenaukynasp W HAKJIOHHAS. Teopema o0  Tpex

NEePNEHAUKYIAPax. Y TOJI MEXAY NPSIMON U MIIOCKOCTBIO.
Yron Mexay NiIoCKOCTAMH. [lepnenaukynsapHbIe NIOCKOCTH.

NEePIEeHIUKYIApa

X Paccrostnus B mpoCcTpaHCTBE
KoMmOuHnpOBaHHOE 3aHSTHE

Tema 2.5. Conep:xanue yaeOHOro MaTepuaa

Koopnunate! u

JlexapToBbl  KOOpPAMHATBI B INPOCTPAHCTBE. BeEKTOpbl B

BEKTOPBI B npoctpaHcTBe. ClOKeHHE U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHUE
MIPOCTPAHCTBE BekTOpa Ha uucino. CKaJsipHOe NPOU3BEAECHUE BEKTOPOB.
IIpocreiimue 3ana4u B KOOpAUHATAX
KomOuHupoBaHHOE 3aHsTHE
Tema 2.6. lIpogheccuonanvno-opuenmuposannoe cooepoicanue
IIpsimble u (cooeparcaniie NPUKIAOHO20 MOOYJIs1)

IIJIOCKOCTH B
MPAKTUICCKHUX
3agavax

BzauMHOe  pacmnonoxkeHue — HOpsIMBIX B [IPOCTPAHCTBE.

[MapannenbHOCTE OpPsIMOH M MUIOCKOCTH, MapaJUIEIbHOCTD
TJIOCKOCTEM, MEePNEeHINKYISIPHOCTD IIOCKOCTEN. Pacnonoxxenue
NpsIMBIX M IUIOCKOCTEH B OKpyKaroliem wmupe (mpupone,
apXUTEKType, TeXHUKE). Pelenne npakTHKO-OpUEHTHPOBAHHBIX

3aaad

IIpakTudeckoe 3aHsATHE

Conep:xanue yueOHOro MaTepHasia




Tema 2.7
Pemenue 3amaq.
IIpsmele
IUIOCKOCTH,
KOOPAWHATHI U

Pacnonoxenue nNpsMbIX U IUIOCKOCTEH B INPOCTPAHCTBE.
IleprnieHAUKYIAPHOCTD U NAPAIENBHOCTD MPSIMBIX U IIOCKOCTEH.
JlexapToBbl  KOOpAMHATBI B INPOCTPAHCTBE. BeKTOpbl B
npoctpancTBe. ClOK€HHE U BbIUUTAHHE BEKTOPOB. Y MHOXKEHHUE

BekTOpa Ha uncyo. KoopauHaTel BeKTOpa

BEKTOPBI B KombOnHHMpOBaHHOE 3aHSTHE
HPOCTPAHCTBE KonTponbHas pabora 2
Pa3gen 3. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GyHKuUuH 30
Tema 3.1 Conep:xanue yueOHOro MaTepuaa
Tpuronomerpuue | Pagmannass wmepa yrina. [loBopoT TOYKM BOKpPYr Hadaja
ckue QpyHKIuu koopauHar. OrpeneneHne CHHyca, KOCHHYyca, TaHITeHCa U
IIPOU3BOJILHOTO KOTaHI'eHca. 3HaKU CUHYycCa, KOCHHYCa, TAHMeHCa U KOTaHIeHca 1o
yrjia, yucia YeTBEPTAM. 3aBUCHMOCTb MEXIYy CHHYCOM, KOCHHYCOM,
TAHI€HCOM U KOTaHI€HCOM OJITHOTO U TOT'O K€ yIJia
KombuHMpOBaHHOE 3aHSTHE 4
Tema 3.2 Conep:xanue yueOHOro MaTepuaa
OcHoBHbIE Tpuronomerpuueckue TOXKAECTBA. IIpeobpazoBanus
TPUTOHOMETPHUYEC | IPOCTEHIINX  TPUTOHOMETPUUYECKUX  BhIpakeHud.  CHHyC,
KM€ TOKIEeCTBa KOCHHYC, TAHI€HC U KOTAHI'€HC yTJIOB O U - O
KombOnHMpOBaHHOE 3aHSITHE 6
Tema 3.3 Conep:xanue yueOHOro MaTepuaa
Tpuronomerpuye | Obnactb ornpeneneHus u MHO>KECTBO 3HauYeHUMN
ckue pyHKIuH, TPUrOHOMETpPHUECKNX  (PyHKuuA.  YETHOCTb, HEYETHOCTD,
UX CBOWCTBA U NEPUOTUIHOCTb TPUTOHOMETPUIECKUX (PYHKIIHH.
rpaduku CaoticTBa 1 rpaduku PYHKIMI Yy = COS X, y =SIN X, Y =tg X, y =
ctg x. Cxxkatne u pacTsokeHHe rpadUKOB TPUTOHOMETPHUUECKUX
(byHKIUH.
[IpeobpazoBanne rpaguKOB TPUTOHOMETPHUECKIX (PYHKLINH
KomMbnHMpOBaHHOE 3aHSTHE 6
Tema 3.4 Conep:xanue yaeOHOro MaTepuaa
ObGpatHsble Ob6parnble Tpuronomerpuueckue QyHkuun. Hx cBolicTBa o
TPUTOHOMETPHUEC | rpaduKH.
xue QyHKIMn KoMOuHMpOBaHHOE 3aHSTHE 4
Tema 3.5 Conep:xanue yueOHOro MaTepuaa
Tpuronomerpuye | YpaBHeHUe cOs X = a. YpaBHEHHUE Sin X = a. YpaBHeHHE tg X = a,
CKH€ ypaBHEHUs U | ctg X = a. PelleHne TpPUroHOMETPUUECKUX YPABHEHUN OCHOBHBIX
HEPaBEeHCTBA TUINOB.  MpoCTedIne  TPUrOHOMETPUUYECKHE  YpaBHEHM,
CBOAALIMECS K KBaJpaTHbIM., pelLlaeMble pas3JIoKeHUEeM Ha
MHO>KUTENH, OTHOPOJHBIE.
IIpocTeiinine TPUrOHOMETPUUYECKHE HEPABEHCTBA
KombuaMpOBaHHOE 3aHsTHE 6
Tema 3.6 Conepxxanue yaeOHOro MaTepuaa
Pemenue 3anauq. [Ipeobpa3zoBanne TPUTOHOMETPUUYECKHX BBIpakeHHH. Pernenne
OcHoBBI TPUTOHOMETPUUECKUX YPaBHEHHM M HEPaBEHCTB B TOM 4MCIE C
TPUTOHOMETPHUH. | MCIIOJIb30BAHHEM CBOWCTB (PYHKLIUH




Tpuronomerpuue | KomOuHMpOBaHHOE 3aHsTHE.
cKue QYHKIIUH Konrtponbhas pabora 4
Pa3nean 4. [IpoussoaHas u neppoodpa3Has GyHKuun 54
Tema 4.1 Conep:xanue yueOHOro MaTepuaa
IlonsaTne IIpupamenune aprymenta. Ilpupamenue ¢ynkuun. 3anaun,
MPOU3BOAHOM. MPUBOASINNE K TOHATHIO  mnpou3BomgHON. OmpeneneHue
@opmyJibl U MPOU3BOAHON. AJITOPUTM OTBICKAHHS MPOU3BOIHON. DOpMyIibI
npaBuia muddepentmposanus. [Ipasuna nuddepeHnpoBanus
auddepenposa | KoMOMHMPOBAaHHOE 3aHSITHE 8
HUS
Tema 4.2 Conep:xanue yaeOHOro MaTepuaa
HowusTue o ITonsitue HenpepbiBHOW (yHkumu. CBolicTBa HempepbIBHON
HENPEPBIBHOCTH | dhyHKimu. Cps3p MEXIY HENPEPBIBHOCTBIO u
$ynxun. Meroxn nupdepeHIpyeMOCTbI0 (PYHKINU B TOUKE. AJITOPUTM PELICHUS
MHTEPBATIOB HEPaBEHCTB METOAOM HHTEPBAJIOB
KombuHHMpOBaHHOE 3aHSTHE 8
Tema 4.3 Conep:xanue yaeOHOro MaTepuaa
I'eomerpuuecknii | ['eoMeTprueckuil CMBICT TPOU3BOAHONW (YHKIMH — YIrJIOBOH
u dusnuecknii | koahGuIMEeHT KacaTenbHOW K rpaduky (GYHKIMM B TOYKE.
CMBICT VYpaBHeHue KacarenbHOH K rpaduky (QyHKIUU. AJNTOpUTM
NIPOM3BOIHON COCTABJICHUS] YPaBHEHHUS KacaTelbHOH K Tpaduky (QyHKIHH
y=tx)
KombuHHMpOBaHHOE 3aHSTHE 4
Tema 4.4 Conep:xanue yueOHOro MaTepuaa
MOHOTOHHOCTB Bospacranue u yOpiBaHue QyHKIHH, COOTBETCTBHE BO3PACTAHUS
dynxuun. Touku | u yObiBaHus QYHKIMK 3HAKY IPOU3BOMHOM. 3a1a4u HA MAKCUMYM
JKCTpEMyMa U MUHHMYM. AJITOPUTM HCCIIENOBaHUS (YHKIIMH U TIOCTPOSHUSI e¢
rpaduka ¢ MOMOIIBIO TPONU3BOIHON
KombOuHHMpOBaHHOE 3aHSTHE 6
Tema 4.5 Conep:xanue yaeOHOro MaTepuaa
Hccnenosanue
. UccnenoBanne (yHKUMM Ha MOHOTOHHOCTh U TOCTPOCHHE
GyHKIUH 1
rpa¢puKoB
MIOCTPOCHHE
rpaduKoB KombOnHMpOBaHHOE 3aHSTHE 6
Tema 4.6 Conep:xanue yueOHOro MaTepuaa
Haubonbiee u HaxoskneHue HanbobIIero 1 HAMMEHBIIETO 3HAYeHUH (PyHKIIHIA,
HaNMEHbIIIee nocTpoeHne  rpadukoB  C  HCIIOJNB30BAHUEM  armapara
3HAYCHHUS MaTeMaTHYECKOT0 aHAIN3a
byHKIIMN KOMOMHHPOBaHHOE 3aHSTHE 4
Tema 4.7 lIpogheccuonanvno-opuenmuposannoe cooepoicanue
Haxoxnenue (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
ONTHUMAJIbHOTO Haumenbinee n HauboJbIIee 3HaAYSHUE HYHKIIHN
pe3yJbTaTa ¢ [IpakTHueckoe 3aHsATHE 6

IIOMOIBIO




MIPOU3BOAHOMN B

MPaKTUUECKHUX
3a1a4dax
Tema 4.8 Conep:xanue yueOHOro MaTepuaa
[TepBooOpaszHas O3HakOMJIEHHE C TMOHSTHEM HWHTErpajga W MepBOOOpA3HOW st
byHKIHH. ¢bynkumu y = f(x). Pemenne 3amau Ha CBsi3b IEpPBOOOPA3HOM U ee
IIpaBuna NPOM3BOIHOW, BBIYHUCICHUE TMEPBOOOPA3HOW [IJIs1  JTaHHOM
HAX O)KICHUS ¢bynkunu. Tabnuma Gopmyn aiasi HAXOXKIEHHUsSI IEPBOOOPA3HBIX.
nepBooOpasHbIX | M3yueHue npaBuiia BLIYUCIEHHUS IEPBOOOPA3HOI
KombuHHMpOBaHHOE 3aHSTHE 4
Tema 4.9 Conep:xanue yueOHOro MaTepuaa
ITnomanp 3anauu, NpUBOASIINE K IOHATHIO OIPeNeJIeHHOrO HHTerpaa — o
KPUBOJIMHENHON BBIYUCJECHUM IUJIOIIAAN KPUBOJMHEHHON Tpaneuuu. lloHsTtue
Tpaneuuu. ONpeneeHHOro MHTerpana. [ eoMerpudyeckuii U (PU3HUECKHIA
®opmyna CMbBICH ompeneseHHoro uHrerpana. ®opmyna HerooToHa -
HproTOHA — JleiiOHuna.
JleiiOHuma Pemenne 3amay Ha NpPUMEHEHHE WHTErpajia AJjsl BBIYMCICHUS
(U3NIECKUX BETMYNH U TUIOIAAeH
KombOnHMpOBaHHOE 3aHSITHE 4
Tema 4.10 Conep:xanue yueOHOro MaTepuaa
Pewenue 3anay. @opmynel u npaBuna auddepenuuposanus. Hccneposanue
IIpoussonHas u byHkuMii ¢ momoupl  npousBoaHOH.  HamOompimee wu
nepBooOpazHas HAMMEHbLIee 3HAUCHUs (DYHKIUH.
(byHKIUY. Brraucnenue neproodpasznoit. [Ipumenenne nepsoodpasHoi
KomMbnHMpOBaHHOE 3aHSTHE 2
KontponbHas padora 2
Pasnen S. MHOrorpaHHHKH H TeJla BpallleHHUs 34
Tema 5.1 IIpusma, | Comeprkanue yueOHOTro Marepuaia
napajnenenunen, | Ilpusma (HaxkiOHHAsA, TpsSMas, NMPABHIJIbHAS) U €€ BJIEMEHTHI.
kyO, mupamuna u | Iapannenenunen. CaoiicTBa MPSIMOYTOJIBHOTO
UX CeUeHUs napamenenunena. Ky6. [lupamuna u eé€ sanementsl. I1paBunbHast
nupamMuia
KombOnHMpOBaHHOE 3aHSTHE 8
Tema 5.2 Conep:xanue yaeOHOro MaTepuaa
IIpaBunbHbIC I[Inowans  MNOBEPXHOCTHM  MHOrorpaHHukoB.  IIpocreiimue
MHOTOIPDaHHHMKM B | KOMOMHAIIMM ~ MHOTOTPAHHUKOB.  BBIUHCIEHHE  3JIEMEHTOB
JKU3HU NPOCTPAHCTBEHHBIX  uryp (pébpa, IOUAroHamu,  yIJbl).
IIpaBunpHBIE MHOTOTPAHHUKHU
KombuHaMpOBaHHOE 3aHsTHE 4
Tema 5.3 lIpogheccuonanvno-opuenmuposannoe cooepoicanue
Hunusap, KOHYC, | (codeporcaniie NpUKIaoH020 MOOYJis1)
miap 4 ux Humuaap, konyc, chepa u map. OCHOBHBIE CBOWCTBA IMPSIMOTO
CeueHus KPYTrOBOT'O HJIMH/IPA, MIPSIMOTO KPYroBOro konyca. MzobpakeHue

TeJN BpalleHuss Ha IUIocKocTH. llpencraBieHne o0 yceu€HHOM

koHyce. CeueHuss KoHyca (MapajulelbHOE OCHOBAHHUIO M




NPOXOZsLIee Yepe3 BEPUINHY), CEUEHUs LITNHAPA (MapajieIbHO
U TIEPIIEHIUKYJISIPHO OCH), CEUEHUsIX mapa. Pa3BépTka mmnHapa

U KOHycCa
IIpakTudeckoe 3aHsATHE 4
Tema 5.4 O6bemnl | Comepxanne yueOHOTO MaTepHaa
u miomwany | O6beM mnpsiMoyronpHoro mapamienenumnena. OObem  KkyoOa.
MOBEPXHOCTEN OO6bembl npssMoil pu3Mbl U LWIHHAPA. OOBEMbI MUPAMUABI U
TeN koHyca. OObeM mapa
KombuHHMpOBaHHOE 3aHSTHE 8
Tema 5.5 IIpogheccuonanvno-opuenmuposannoe cooepoicaniue
IIpumepsl (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
CUMMETpUH B [ToHsiTHE O CUMMETPHUH B NMPOCTPAHCTBE (LIEHTPAJIbHAS, OCEeBas,
npodeccun 3epKajibHast).
OO6o0uenne mnpencTaBieHUH O NPABUIBHBIX MHOTOTPAHHUKAX
(Terpasnp, KyO, OKTadAp, AOACKAIP, HKOCAMAP).
IIpumepr! cummeTpuii B mpodeccuu
IIpakTudeckoe 3aHsATHE 4
Tema 5.6 Conep:xanue yueOHOro MaTepuaa
Pemenne sanad. OObemMBbl W TUIOIAAM TIOBEPXHOCTH MHOTOTPAHHUKOB W TEI
MHororpaHHuKH BpAIIEHHS
4 TeJ1a BpatlCHIA KombOnHMpOBaHHOE 3aHSITHE 4
KontponbHas padora 2
Pa3zgen 6. Crenenu u xopHu. CreneHHasi, noKa3atejbHas U Jorapupmuueckasi 42
byHxuun
Tema 6.1 Conep:xanue yaeOHOro MaTepuaa
Crenennas IlonaTHEe KOpHS N-OM CTENEHW W3 ACUCTBUTEIBHOIO YHCIA.
ynkLms, ee ®yukummn y = Vx ux cpoiictsa u rpaduxu. CBOCTBA KOpHS N-
CBOMHCTBA. oii crenienu. [IpeobpazoBaHre NPPALMOHATIBHBIX BBIPAKEHHI
IIpeobpasoBanie | KomGHHIPOBAHHOE 3aHATHE 4
BBbIPAXXEHUH C
KOpPHSIMH N-OH
CTENeHU
Tema 6.2 Conep:xanue yaeOHOro MaTepuaa
CsoiicTBa ITonsTHEe CTemeHW C palMOHAIBHBIM MokaszareneM. CTeneHHbIE
CTEMeHHU C (byHKUMH, UX CBOHCTBA U IpaduKH
panuoHaIbHBIM U | KOMOMHHPOBaHHOE 3aHSITHE 6
NEeUCTBUTEJIbHBIM
MoKa3aTe MU
Tema 6.3 Conep:xanue yaeOHOro MaTepuaa
Pemenue PaBHOCHUIIBHOCTE HpPALMOHANBHBIX ypaBHEHUN. MeToapl HX
UPPALUOHATIBHBIX | pEINEHHS
ypaBHEHUI KomOuHMpOBaHHOE 3aHSITHE 4

Conep:xanue yueOHOro MaTepHasia




Tema 6.4
IlokazarenbHas
byHKIHSA, ee
CBOMCTBA.
IlokazarenbHbIE
ypaBHEHUS U

Crenenb ¢ MPOU3BOJIbHBIM HeﬁCTBHTeHbeIM IIOKa3aTejICM.

MOKa3aTeIbHONH (QYHKIMM M €€ CBOWCTBA.

3HAaKOMCTBO C MPUMEHEHNEM TOKa3aTebHON PyHKIUH. Pernenue

Onpenenenne

MOKA3aTeNbHBbIX YPABHEHHI METOIOM yPaBHUBAHMUS MOKa3aTENEH,
METOJIOM BBENEHUSI HOBOW MEePEeMEHHOW, (PYHKIHOHAIBHO-

Fpa(l)I/I"IeCKI/IM MCTOOOM. Pemenne nokasarenbHbBIX HEPABCHCTB

HEPaBEeHCTBA KombOnHHMpOBaHHOE 3aHSTHE 8
Tema 6.5 Conep:xanue yueOHOro MaTepuaa
Jlorapudm uncna. | Jlorapupm  uucma.  CsoiictBa  norapupmos.  Oneparnms
CsoiicTBa JorapupMHUpPOBAHUS
aorapupmMoB KoMOHMHUPOBAaHHOE 3aHATHE 6
Tema 6.6 Conep:xanue yueOHOro MaTepuaa
Jlorapudpmuuecka | Jlorapudmudeckass ¢yHkums wu ee cBoiictBa. [lowHsiTue
s QyHKOHS, ee norapudpmMuueckoro ypasHeHHus. Orepauusi MOTEHIUPOBAHMUS.
CBOIICTBA. Tpu OCHOBHBIX METOJIa PELICHHUS JOrapUPMIUECKUX YPABHEHHIA:
Jlorapupmuuecku | GpyHKIMOHATBHO-TpAQUUECKHIi, METOI MMOTEHIIMPOBAHUS, METOL
€ YPaBHEHHUH, BBEJIEHUSI HOBOU nepeMeHHoM. JlorapupMudeckre HepaBeHCTBA
HEPABEHCTBA KomOunnpoBaHHOE 3aHsTHE 8
Tema 6.7 lIpogheccuonanvno-opuenmuposannoe cooepoicaniue
Jlorapudmer B (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
IPUPOAE U IIpumenenue sorapupma. Jlorapudmuueckass coupanb B
TEXHUKE npupone. Ee maTemaTnueckue cBoiicTBa
IIpakTudeckoe 3aHsATHE 4
Tema 6.8 Conep:xanue yueOHOro MaTepuaa
Pewenue 3anau. Crenennasi, mnokaszateinbHass H Jorapudpmuueckas (QyHKIHH.
CrenenHas, Pemenune ypaBHeHuUi
nokasatejibHast U | KomOWMHMpOBaHHOE 3aHATHE
norapudmudecka | KonrposbHas pabota 2
st pyHKIMN
Pa3agen 7. JjieMeHTBI TeOpUHU BepPOSITHOCTEH H MATEMATHYECKOH CTATHCTHKH 32
Tema 7.1 Conep:xanue yaeOHOro MaTepuaa
CoOpbiTHE, CoBMecTHBIE ©  HECOBMECTHbIe coObITHs.  Teopembl O
BEPOATHOCTD BEPOSITHOCTH  CyMMBI  COOBITHH. Y CIIOBHas  BEPOSTHOCTb.
coOBITHS. 3aBUCHMBIC U HE3aBHCHUMbIC COOBITUS. TeopeMbl O BEPOSITHOCTH
CnoxeHue u MPOU3BENCHUST COOBITHIA
YMHOKEHHE KombuHHMpOBaHHOE 3aHSITHE 8
BEPOSATHOCTEI
Tema 7.2 IIpogheccuonanvno-opuenmuposannoe cooepoicanue
BeposiTHOCTD B (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
npodeccuoHanbH | OTHOCHTENBPHASI YaCTOTA COOBITHSI, CBOWCTBO €€ yCTONYHBOCTH.
BIX 3aJa4ax Craructuyeckoe orpezeneHue BEPOSITHOCTH. Onenka
BEPOSTHOCTH COOBITHS
IIpakTudeckoe 3aHsATHE 8

Conep:xanue yueOHOro MaTepHasa




Tema 7.3 Bunbl  cnyualinbix  BenuuuH.  OmnpepeneHue  TUCKPETHOMN
JuckperHas CIy4yalHON BEJNUYMHBL 3aKOH pacHpenesieHuss IUCKPETHOU
cly4anHas Clly4aliHOH BeIu4MHBL Ee 4nCIoBble XapaKTepUCTUKHU
BEJIUYMHA, 3aKOH | KoMOWHMpOBaHHOE 3aHATHE 8
ee
pacnpeneneHus
Tema 7.4 3anaun | Conmepkanne yueOHOTO MaTepuaa
mareMaTuueckoi | IlepBuyHast oOpaboTka CTaTUCTUYECKUX MAaHHBIX. YHCIOBbIE
CTaTUCTHUKH. XapaKTEePUCTUKHU (CpenHee apupMETHUECKOe, MEINaHa, pa3Max,
nucniepcusi). Pabora ¢ Tabnumamu, rpagukaMu, 1uarpaMMamMu
KomOuHnpOoBaHHOE 3aHSTHE 6
Tema 7.5 Bunbl coObITHIA, BEpOATHOCTD COOBITHH. CIIOXKEHNE U YMHOXKEHHE
DneMeHTbI BEpOSTHOCTEH. [luCkpeTHast ciydaiiHas BeJIWYMHA, 3aKOH €€
TEOpUHU pacnipeneneHus. 3agaund MaTeMaTUUECKON CTATUCTUKU.
BepoaTHOcTel 1 | KonTponbHas paborta 2
MaTEeMaTU4YECKON
CTaTUCTUKH
HWuavBunyanbHbI NPOEKT 10
IIpomexyTounas arrecranus (JK3amMeH)
Bcero: 252
2.3. BOITPOCHI UTOTOBOI'0 KOHTPOJISA 3HAHUI 11O YUEBHOM
JUCIUIVIMHE «MATEMATHUKA»
Aure0pa.
1. TlonsTue nepuoamueckol GyHKIHMHU, IPUMED, WILTIOCTPALUS Ha TpaduKe.
2. CpolicTBa cTeneHel ¢ palluOHAIbHBIM MTOKa3aTeneM. Jloka3aTeabCcTBO OA0N U3 TeopeM
(o BBIOODY ).
3. TlonsTue o TOukax MakcHMyMma (MHHMMYMa) QYHKUWH, TPUMEp, rpadraeckas
WJUTFOCTPALIMSL.
4. Beon oOmeli popMyIbl KOpHEH ypaBHEHUS Sin X = d.
5. IlonsiTue apkcuHyca 4ucia, IpUMep.
6. OCHOBHOE CBOWCTBO MEPBOOOPA3HOM, €r0 reOMEeTPUIECKas HILTFOCTPALIUS.
7. llonsTHE apKKOCHHYyCA YMCNIA, IPUMED.
8. TlokasarenbHast pyHKIMs, €€ cBOMCTBA U rpaduk. Jloka3aTebCTBO OAHOTO U3 CBOHCTB
(o BBIOODY).
9. TloHsTHE apKTaHTeHCa Yucia, mpuMep.

10. Jlorapudmuueckas pyHkuus, e€ cBoricTBa U rpaduk. J[okasareapcTBO OTHOTO U3

CBOHCTB (110 BBIOODY).
11. IlonsiTHE MPOU3BOAHOMN, €€ MEXaHUYECKUNA CMBICI.
12. BeiBon o0meit popmyIibl KOpHEH YpaBHEHUST COS X = d.
13. IlonsiTHE MPOU3BOAHOMN, €€ T€OMETPUIECKUNA CMBICIT.
14. BeiBon o0meit popmyIibl KOpHEH ypaBHEHUS 1gX = d.
15. CrotictBa norapudmos. Jloka3zaTenbCTBO OHOM U3 TeopeM (TI0 BEIOOPY).
16. ITonsiTre 0 nmepBOOOPa3HOM HYHKIIHMH.

17. dyHkuMs TaHreHe, ee cBoiicTBa U rpaduk. Jloka3aTenbCTBO OMHOTO U3 CBOWCTB (110

BBIOODY).




18.
19.

20.

21.

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

32.

MBS

=N

10.
I1.
12.

13

27.
28.
29.

[TousiTe 06 wHTETpae.

OyHKIMsI CUHYC, €€ CBOMCTBA U rpaduk. Jloka3aTelbCTBO OJHOTO U3 CBOMCTB (TI0
BBIOODY).

®opmyna Hetotona — Jlefibuuna. [Ipumep npumeHerns GOpMyJIbI AJIs1 BBIYUCICHUS
HUHTETpaJoB.

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

[IpaBuiio HaXOXKAEHHST HAMOOJBIIETO (HAUMEHbBINET0) 3HaueHus pyHkuuu. [Iprmep.
[Monsitue skcrpemyma ¢pyHkun. Ipumep.

IIpusHak mocrosiHCTBa QYHKUMHU Ha TpoMeskyTke. IIpumep, rpadudeckas HILTFOCTPALIHSL.
Teopema 0 BbIMUCIEHNH IUIOIIAAN KPUBOJIHWHENHHON Tpaneuuu.

dopmyia 111 BBIMUCICHUS IPOM3BOJHON CIIOKHON (PYHKLIUH.

Haxoxxnenne nepsooOpasHbIx. J{oka3aTeabCcTBO OAHOTO U3 MPABHIL.

Teopema 0 MPOU3BOAHON CYMMBI IBYX (DYHKIIHHA.

Uucro e. HarypanbHsblii torapudpm.

JlocTaTouHbIe yCIIOBUS Bo3pacTaHus (yObIiBaHMs) (PYHKLIUH.

KacatenpHas. BeiBon ypaBHEHUS KacaTeIbHON K rpaduky auddepeHnupyeMon GyHKIT
B JAHHOH TOUYKE.

JlocTaTouHbIE YCIOBUS MaKCUMyMa (MUHMMYMa) QYHKLIAH.

I'eometpus.

BsanmMHoe pacrionoskeHue AByX MPsIMBIX B MTPOCTPAHCTBE ((POPMYIUPOBKH U IPUMEPHI).
KacaTenpHast miIoCKOCTH K 1Iapy.

B3aumHoe pacrnonoxeHne IByX MIOCKOCTeH ((hOpMyTHUPOBKU U IPUMEPHI ).
IIpusnak nepneHauKyIAPHOCTH MPSIMOM U INIOCKOCTH.

BsanmHoe pacrionoskeHue mpsiMOoi U MIIOCKOCTH B MTPOCTPAHCTBE ((POPMYITHPOBKH U
TIPUMEPHI).

O0BbéM uIHHIpA.

CroiicTBa mapaniespHbIX MI0CKOoCcTel ((popMyTupoOBKa U MPUMEPHI).

Teopema o OOKOBOI MOBEPXHOCTH MPHU3MBL.

[TeprieHANKYIAP ¥ HAKJIOHHBIE K TUIOCKOCTH ((OPMYIMPOBKH U IPUMEPHI).
CBoiicTBa MPOTUBOJIEKAINUX MPAHEH MapasIeNeUIeaa.

PaccTosiHue Mexxny CKpeInBaroIMMHCS IPSMbIMU ((POPMYTHPOBKH U TIPUMEPHI).
[Tnomans OOKOBO MOBEPXHOCTU KOHYCA.

. Yron Mexay CKpEeIMBaAOLUMHUCS MPSIMbIMH (POPMYyJIHPOBKA U TIPUMED).
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

O6BEM MPU3MBL

Yron Mexay npsIMOH U TUIOCKOCTBIO ((hOPMYJTUPOBKA U IIPHMED).

OOBéM UpaMuIBbL.

Yron Mexay miockocTsiMu ((popMyTUpOBKa U TPUME).

[Tnomans chepsr.

JByrpansbIii yrou. JIMHEHHbIH yroa NByrpaHHOro yria (GopMyJIHPOBKH H TPUMEPHI).
Teopema o 60KOBOI MOBEPXHOCTH MPABIIIBHOW MUPAMHIBL.

[Tnomans OOKOBOM MOBEPXHOCTU LIUJIHHIPA.

[Tpusma (popMyTUpPOBKA U IPUMEPHI).

[Ipu3HaK MePHEHANKYISIPHOCTH TUIOCKOCTEH.

[Ipsimast u npaBuiIbHAs TPU3MBI ( HOPMYITUPOBKU U IPUMEPHI).

CroiicTBa IepNEHONUKYIAPHOCTH MPSIMOM U TUNIOCKOCTH (JI0KA3aTENbCTBO OJHOTO U3 HUX).
[Mapannenenunen. [IpsmoyronbHbli napamuienenunes (GOpMyJIHPOBKH U IPUMEPHI)
[Ipu3HaK MapayuIeTbHOCTH TUIOCKOCTEH.

[Mupamuna (popMyIHPOBKH M IPUMEPHI).

O0ObéM KoHyCa.

[IpasunpHast nmupamuna (GoOpMyIHPOBKH U MIPUMEPHI ).



30. Humuuap (popMyTUpOBKU U IPUMEPHI).
31. Konyc (popmymupoBku 1 mpuMepsl).

3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEGFHOM AEATEJIBHOCTH

CTYJAEHTOB
Copep:xkanue XapaKkTepuCTHKA OCHOBHBIX BH/IOB 1eSITEJIHbHOCTH
o0y4eHHs CTYAEHTOB
(HA YpOBHe Y4eOHBbIX AelcTBHH)
Beenenne O3HakOMIIEHHE C POJIbI0 MATEMAaTHKH B HAyKe, TEXHUKE,

SKOHOMUKE, HH(OPMALIIOHHBIX TEXHOJOTHSIX U MPAKTHYECKON
nesTenbHOCTH. O3HaKOMIIEHHUE C LIeTISIMU U 3a/ladaMy U3yUeHHsI
MareMaTHKH npu ocBoeHun npodeccuit CI1O u cnenuanbHOCTEH

CIIO
AJITEBPA
Pa3Burune nousitust 0 |BeinmonHeHNe apuMeTHIECKUX NSHCTBUI HAJl YUCIAMH, COUETast
qHucIe YCTHBIC U MUCbMEHHBIE IPUEMBI.

HaxoxneHnue npuOIMKeHHbIX 3HAUEHUH BEJIMYUH U
MOTPEIIHOCTEH BBIMUCICHUH (a0OCOMIOTHON U OTHOCUTENBbHOM);
CpaBHEHHE YHCIIOBBIX BbIPAKEHHI.

Haxoxnenue omnbok B mpeoOpasoBaHUsIX U BBIYUCICHUSAX
(OTHOCHTCSI KO BCEM MTYHKTaM NPOrPaMMBI)

Kophu, crenenn, jiora- |O3HaKoMIIEHHE C TOHATUEM KOPHS H-if CTENIEHH, CBONCTBAMU
pudmbI paauKanoB U NPABUIIAMHU CPABHEHUS] KOPHEH.
@opMyIHpPOBAHUE ONPEAETECHUS KOPHS U CBONMCTB KOPHEH.
Brruucnenue u cpaBHEHNE KOPHEH, BBIMOJHEHUE PUKUIKH
3HaueHus1 KopHs. [IpeobpazoBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHUI, COAEPIKAIIUX PAJUKAIIBL.

BeinonHeHne pacueTos 1o GopmMysiam, CoaepKaliuM paarKaibl,
OCYIIECTBIISAST HEOOXOIMMbIE TIOACTAHOBKH U IIPe0Opa3OBaHUs.
OmnpenesneHyie paBHOCUIbHOCTH BBIPAXKEHUH C paguKalaMu.
Pemenne nppannoHanbHbBIX YPABHEHUI.

O3HakoMJIeHHE C TOHATUEM CTENEHU C AeHCTBUTEIbHBIM
MOKa3aTeseM.

Haxoxnenue 3Ha4eHUN CTeNeH!, UCNIONb3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.

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

DopMyIMpOBaHNE CBOWUCTB CTeNeHel. Bruncienne crenexnei ¢
paLMOHANIbHBIM [TOKA3aTENEeM, BBINOIHEHNE TPUKUAKHA 3HAYCHUS
CTEINEHU, CPABHEHUE CTEIIEHEN.

[IpeobpazoBaHne YUCIOBBIX M OYKBEHHBIX BBIPAYKEHHIH,

cozep KalluX CTENEeHU, MIPUMEHss CBolcTBa. Pemenune
MOKa3aTeNIbHbIX YPABHEHUM.

O3HakoMJieHHEe ¢ TPUMEHEHNEM KOpHel U cTeneHel npu
BBIYMCJICHUH CPEHUX, IEJIEHUN OTPE3KA B «30JIOTOM CEUCHHUUY.
Pemenne npukiagHbIX 3a1a4 HA CIOXKHbIE IPOLEHTHI

IIpeoGpa3oBanue ajre- |BeimonHeHne npeoOpa3oBaHuil BEIpAKEHUH, TPUMEHEHHE
OpanyecKux (bopMyJ1, CBA3aHHBIX CO CBOHCTBAMHU CTETIEHEH U JIorapr(pMoB.
BbIPA’KEHHH Omnpenenerne 00NIaCTH JOMYCTUMBIX 3HAUEHHUH




norapudmudeckoro Beipaxkenus. Pemenne norapudmudeckux
YpaBHEHUI

OCHOBBI TPUTTOHOMETPUUN

OcHOBHBIE TOHATHSA

Hsydenne paanaHHOTrO METONA U3MEPEHUS YIJIOB BPALEHUS U UX
CBSI3M ¢ TpaayCHOU Mepoii. M3o0pakeHue yIioB BpalleHHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJTUIMHBI YTJIa C €r0
PacroIOKEHHEM.

Conep:xkanue
o0yueHust

XapakTepucTUKa OCHOBHBIX BH/I0B JAeATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiiCTBHIl)

dopmynupoBaHUE ONPeNeICHUH TPUTOHOMETPUIECKUX (DYHKIIHIA
IJIs1 YIJIOB MMOBOPOTA U OCTPBIX YIVIOB NMPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA U OOBSCHEHNE UX B3aUMOCBSI3H

OcHoBHBIE TPUTOHOME-
TpU4YecKHe TOKIeCTBA

HpI/IMeHeHI/Ie OCHOBHBIX TpI/Il"OHOMeTpI/ILIeCKI/IX TOXOCCTB OJiA
BBIYUCIICHHSI 3HAUYEHUH TPUTOHOMETPUIECKUX (PYHKIIHI 11O
OIHOM U3 HUX

IIpeodpa3oBanus npo-
cTefmux
TPUTOHOMETPHYECKHUX
BbIPA’KEHHH

HzydeHne OCHOBHBIX (pOPMYJT TPUTOHOMETPHHU: (POPMYJTBI
CJIOJKEHUS, yIBOCHHS, IPEOOPa30OBAHUS CyMMBI
TPUTOHOMETPHUECKUX (YHKUUN B IPOM3BENEHUE U
MPOU3BCACHUA B CYMMY U NPUMECHCHUEC TIPHU BBIYHUCIICHUN
3HAUCHUA TPUTOHOMETPHUYCCKOTO BBIPAKEHUA U YIIPOLICHUS €I0.
O3HakoMJIeHHE CO CBOMCTBAMU CUMMETPUU TOUEK HA €IMHUYHON
OKPY’KHOCTH ¥ MIPUMEHEHHE UX AJIs1 BBIBOAA (OPMY.T
MPUBCCHNSA

IIpocreiimue TPUIrOHO-
MeTpHYeCKHE YPABHe-
HMS M Hepasencmea

Pemenne no ¢popmynaM U TPUTOHOMETPHUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM.

[IpumeneHue 00X METOIOB peIeHNs ypaBHEHUH (pUBeACHNE
K JINHEHHOMY, KBaJPAaTHOMY, METOJ Pa3JIO>KEHHsI HA MHOXKHTEIIH,
3aMEHbI IEPEMEHHON ) MTPH PELICHHH TPUTOHOMETPUIECKHX
ypaBHEHHH. Y MEHHE OTMEYaTh HA KPYyre PEeLIeHHs MPOCTENIINX
TPUTOHOMETPUYECKHUX HEPABEHCTB

ApxcuHyc,
APKKOCHHYC,
APKTAHIeHC YU CJIa

O3HakOMIIEHHE C TIOHSTHEM OOpPaTHBIX TPUTOHOMETPUIECKIX
GyHKIUH.

H3yuenne onpeneneHni apkCuHyca, apKKOCHHYCa, apKTaHreHca
qrcia, GOpMyJIHPOBAHHE UX, H300pakeHNe Ha €IMHUYHOM
OKPY’KHOCTH, MPUMEHEHHE MTPH PELICHUH YPABHEHUH

®YHKINU, UX CBOUCTBA Y TPAOUKH

DyHKIHUH.
Ilonsitue o
HENpPepPbIBHOCTH
dyHxuMu

O3HakoMIIEHHE C TIOHSTHEM IEPEMEHHOMH, TpUMepaMu
3aBHUCHMOCTEH MEXy MePEMEHHBIMH.

O3HakoMIIEHHE C TIOHSTHEM TpaduKa, ONpeneIeHne MPUHAIICK-
HOCTH TOukH rpaduky ¢pyHkimn. OnpeneneHue no popmyie
npocTeiiel 3aBUCUMOCTH, Buaa ee rpaduka. BeipakeHue mo
(dbopmyIie OTHON MepeMEHHOM Yepe3 apyrue.

OsHakomiieHHe ¢ onpeneneHrneM GyHKUUU, GopMyInpoOBaHUE
ero. Haxosknenue oOnactu onpeneneHust 1 00JIaCTH 3HAYCHUN
byHKIMH

CpoiicTBa QpyHKIHMH.
I'padpuueckas narep-
nperauus. lIpumepbl
(pyHKkuHOHANBHBIX 32-
BHCHMOCTEH B
peaIbHBIX NMPOLECCaX H
SIBJICHHSIX

O3HakomiieHHe ¢ mpuMepaMu (QyHKIIHOHAIBHBIX 3aBHCUMOCTEH B
peabHBIX MPOLIECCaX U3 CMEKHBIX TUCHHUITINH. O3HAKOMIICHHE C
JOKa3aTeIbHBIMH PACCYKACHUSIMH HEKOTOPBIX CBOMCTB
JTMHEWHOW U KBaAPaTUIHOHN (PyHKIUI, MTPOBENEHUE UCCIIEN0-
BAHUs IMHEHHOM, KyCOUYHO-TMHEHHOM, APOOHO-ITMHEHHOHN 1
KBaJPaTUYHON (YHKIHHA, TOCTPOCHHE UX rpaduKoB.




IToctpoenue u ureHue rpadukos GyHkuuii. UccnenoBanue
(byHKIUH.

CocraBnenue BUIOB (PyHKUHUH 11O TaHHOMY YCJIOBHIO, PELICHNE
3a7a4 Ha SKCTPEMYM.

BeinonHerne npeodpaszoBanuii rpaduka GyHKINN

Oo6paTHble pyHKUMH

Usyuenune nonamus obpamuoii hynkyuu, onpeneneHne Buaa u
nocmpoenue 2pagurxa oo6pamuoil GyHKyuu, HAXoHCOeHue ee
obnacmu onpeoenenus u obnacmu 3nayenudi. IIlpumenenune
CBOWCTB (PYHKLUH MPU HCCIEAOBAHNU YPABHEHHUH U PEIICHUN
3ama4 Ha 3kcTpeMyM. O3HAKOMJIEHHE C TIOHSITHEM CJIOKHON
byHKIMH

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

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

Hcnonp3oBaHue CBOWCTB (PYHKLMI JIsI CPABHEHUS 3HAUEHHI
CTerneHel u jorapudmos.

IMocTpoenue rpaMKoOB CTEMEHHBIX U JIOTapUPMUIECKITX
(GyHKIUH.

Conep:xxanue
o0yueHust

XapakTepucTUKa OCHOBHBIX BU0B AeATEJIbHOCTH
CTYAEHTOB (HA YPOBHe Y4eOHBbIX AeiiCTBHIl)

Pemenne nokasarenbHbIX U IOrapupMUIECKUX YPABHEHHH U
HEPABEHCTB I10 U3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C TOHITUEM HENPEePhIBHON NEPUOANYECKON
¢byHkumu, GopMyIHpOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOEHUE X rpaduKoB.

O3HakoOMIIEHHE C TIOHSTHEM TaPMOHHYECKUX KOJIeOaHUH 1
NpUMEepaMu TaAPMOHHUYECKUX KOJICOAHUH ISl OIMCAHUS
NPOIIECCOB B (PU3HKE U IPYTHX OONACTSIX 3HAHMSL.
O3HakoMJIeHHE C TOHATHEM Pa3pbIBHOHN MEepUOIUYECKON
¢byHkunu, GopMyNIHpOBaHUE CBOMCTB TAHI€HCA U KOTAHTEHCA,
MOCTPOCHUE X rpaduKoB.

IIpumeneHue cBOMCTB (PYHKUMIN AJIsT CPAaBHEHUST 3HAUCHUH
TPUTOHOMETPHUECKNX (DYHKIMH, PEIIeHUS] TPUTOHOMETPHUIECKUX
ypaBHeHuit. [locmpoenue epaguxose odpammwix
mpueoHoMempuyeckux QynKyuili u onpeoenenue no
epaguram ux ceoiicms. BpinonHeHue npeodbpa3zoBaHus
rpa¢prKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocenoBaTe/ IbHOCTH

O3HaxoMIIEHHE C TOHATHEM YHCIIOBOH MOC/IEN0BATENbHOCTH,
criocobami ee 3aJaHuNsl, BBIUUCICHUSMH €€ YICHOB.
O3nakomienue ¢ nouamuem npeoena

nocaedosamensvnocmu. O3HAKOMIIEHHE C BBIYHCICHHEM CyMMBbI
0E€CKOHEUHOTr0 YHCIIOBOTO psiia Ha MPUMEPE BBIUNCIICHUS! CYMMBI
0ecKOHeuHO yOBIBarOIIEH reOMETPUIECKOH MPOrPECCHH.
Pemenne 3anay Ha npuMeHeHHE POPMYJIIBI CYMMBI OECKOHEUHO
yObIBarOIEH reOMETPUIECKON MPOrPecCHH

IIpousBoanas u ee
NpHMEHEHHEe

O3HaKOMIIEHHE C TIOHSTHEM POU3BOIHOM.

Nzyuenue u GopMyrpoBaHue ee MEXaHMYECKOTO U
rCOMETPHUYCCKOro CMbICJIA, U3YUCHUEC aJIT'OPUTMaA BBIMHUCICHUA
HpOHSBOI[HOfI Ha MPUMEPE BbIMHUCICHUA MTHOBE€HHOH CKOpPOCTH U
yrJoBoro ko3GuImenTa KacaTeIbHOM.




MepBoo6pa3sHas u
NHTerpan

YpaBHEHUA N CUCTEMbI
YpPaBHEHUI
HepaBeHcTBa 1 cucTe-
Mbl HEPaBEHCTB C
ABYMSI nNepeMeHHbIMU

CopaepxxaHue 06y4eHus

CocTaBfieHne ypaBHeHWs KacaTebHOl B 00LLeM BUAe. Y CBOEHMe

npasun gugpepeHLMpoBaHns, TabnmLbl NPON3BOLHbIX

3NeMeHTapHbIX PYHKLUMWIA, NpUMeHeHne ans

AndgepeHLMpoBaHnA PYHKLMIA, COCTaBNEHNA YpaBHEHUS

KacaTeNnbHO. V3yyeHne Teopem O CBS3M CBOMCTB (YHKLUN U

Npou3BOAHOW, POPMYINPOBKA UX.

MpoBeaeHVe C MOMOLLbI NPOV3BOAHON NCCNeA0BaHUA (DYHKLMK,

3afjaHHO (hopMynoiA.

YcTaHOBNeHWE CBA3W CBOMCTB (DYHKLMU 1 MPOM3BOLHONM MO MX

rpacvkam.

MpyMeHeHNe NPOM3BOAHON A5 PeLleHNs 3a4a4 Ha HaXxoXaeHne

Hanmb0bLIEro, HAMMEHbLLIErO 3HAYEHUS N HA HAXOXAeHNe

3KCTpeMyMa

O3HaKoM/IeHMe C MOHATMEM MHTerpana 1 nepBoobpasHoiA.

N3yyeHne npaBuna BblUMCEHNUS NePBOOOPA3HON 1 TEOpPeMbI

HbtoToHa— J1elibHuLa.

PelleHMe 3aaa4 Ha CBA3b NMepBO06OPa3HON 1 ee NPOM3BOAHONA,

BblUMCEHME NepBOOOPa3HOIN ANa LaHHON (YHKLMN.

PelleHMe 3aa4y Ha MPUMEHEHNE MHTerpana 41s BbluMCIeHNs

(hn3nyeckmx BeNNUYUH 1 NnoLLagei

YPABHEHWA N HEPABEHCTBA

O3HaKoM/IeHMe C NMPOCTEALNMU CBEAEHUSMWN O KOPHAX

anrebpanyeckmx ypaBHeHU, NOHATUAMU UCCeL0BaHNSA

YPaBHEHUI N CUCTEM YPaBHEHUIA.

3yyeHne Teopumn paBHOCU/ILHOCTY YpaBHEHWI 1 ee

npumMeHeHuns. MOBTOPEHNE 3anncK peLleHns cTaHaapTHbIX

ypaBHeHW, NpMemMoB Npeo6pa3oBaHns YpaBHEHWI 418 CBeAeHMS

K CTaHZapTHOMY YpPaBHEHUIO.

XapaKTepucTmKa OCHOBHbIX BUAOB AeATEIbHOCTW CTYLEHTOB
(Ha ypOBHe y4eOHbIX AeCTBUIA)

PelleHNe paumoHabHbIX, MPPaLMOHa/bHbIX, NOKa3aTebHbIX 1

TPUrOHOMETPUYECKUX YPABHEHUI U CUCTEM.

Wcnonb3oBaHye CBOWCTB U rpaiMKoB (hYHKLMWIA 415 peLleHuns

ypaBHeHWin. [10BTOPeHNe OCHOBHbLIX MPUEMOB PELLEHUS CUCTEM.

PelleHMe ypaBHeHWIA C NPUMEHEHMEM BCEX NMPUEMOB

(pa3noXKeHNs Ha MHOXWTeNN, BBEAEHUS HOBbIX HEU3BECTHbIX,

NoACTaHOBKM, rpayMyeckoro MeToza).

PelleHNe CMCTEM YpaBHeHUI C MPUMEHEHNEM Pa3/INYHbIX

cnoco6os. O3HaKOM/IEHUE C 06LLMMM BONPOCaMU PeLLeHus

HepaBeHCTB 1 UCNO/b30BaHNe CBONCTB U FpauKoB PYHKLNI

Npy peLleHny HepaBeHCTB. PelleHne HepaBeHCTB M CUCTEM

HepaBeHCTB C MPYMEHEHNEM Pa3/IMYHbIX CNOCOOOB.

MpyMeHeHne MaTeMaTUHeCKX METOLOB A1 peLleHus

cogepXaTefibHbIX 3afay 13 pas/iMuHbIX 061acTell HayKu 1

NpaKkTUKK. VHTepnpeTnpoBaHme pe3ynbTaToB C y4eTOM

peasibHbIX OrpaHUyeHui

3NEMEHTbl KOMBUHATOPUKW, TEOPUN BEPOATHOCTEN U

OCHOBHBbIE MOHATUSA
KOMOUHaTOPUKK

CTATUCTUKN

N3yyeHne npaBnNaKOMOGUHATOPUKN U NPUMEHEHMNE
Npu peleHMn KOMBUHATOPHBIX 3a4auy.

PeweHne KOM6MHATOPHbIX 3a4a4y MeToAOM nepebopa
M MO NPaBUNY YMHOXEHUS.



ANeMEHTbI TeOpUn
BEPOSATHOCTEW

MpeacTaBneHne fJaHHbIX
(Tabnuuybl, gnarpammsl,

rpagukmn)

MpsAMbIE M NNOCKOCTU
B NPOCTPaHCTBE

OCHOBHbIE MOHATUA
KOMOUHATOPUKM
CopepxaHue
00y4eHus

O3HaKOM/IEHNE CMOHATUAMWN KOMOUHATOPUKMN:
pasmMel,eHUAMMN, COYeTAaHUAMMK, NepecTaHOBKaMmn U
hbopMynamMu ANs UX BblYUCNEHUS.

O6bACHEHUE UMPUMEHEHNE POPMYN AN BbIYNCIEHUSA
pasMel eHNin, NnepecTaHOBOK U COYeTaHUI Npu
peweHnn 3agau.

O3HakoMeHue ¢ 6MHOMOM HbHOTOHA U TPEYTONbHUKOM
Mackand. PelweHne npakTUYECKMUX 3ajad C
MCNONb30BaHMEM MOHATUIN M NpaBU KOMOUHATOPUKHN

N3ydyeHune Knaccuueckoro onpegesnieHns BepOATHOCTH,
CBOMCTB BEPOSATHOCTU, TEOPEMbI O CyMMe
BEPOATHOCTEN.

PaccMOTpeHVe NPUMEPOB BbIYUCEHNS BEPOATHOCTEN.
PeweHMne 3afa4y Ha BblYUC/IEHNE BEPOATHOCTEW CO6bLITU

O3HaKOM/eHMe C NpeacTaBAeHNEM YUCOBbIX AAaHHbIX
M NX XapakKTepuUCcTUKamu.
PeweHne NnpakTU4yecKMx 3afia4y Ha 06paboTKy
YMNCNOBbIX AaHHbIX, BBIYUNCNEHNE UX XapPaKTEPUCTUK
FTEOMETPUNA
dopmynMpoBKa 1 NpUBeAeHNEe A0Ka3aTeNbCTB NPU3HAKOB
B3aVIMHOI 0 PacnoNOXeHUs NPAMbIX U NIOCKOCTENA.
Pacno3HaBaHVe Ha YepTexax ¥ MOAeNsx pasfiMyHbIX CyyaeB
B3aVIMHOI 0 PacnoNOXeHUs NPAMbIX 1 NAOCKOCTEN,
apryMeHTMpOBaHMe CBOMX CYXXAeHW. dopMynmpoBaHue
onpefeneHnii, NPU3HaKoB W CBOMCTB NapasenbHbIX U
nepneHanKyNSApPHbIX NIOCKOCTEN, ABYTPaHHbIX W IMHEHbIX
YrNoB.
BbinonHeHVe NOCTPOEHMS YIN0B MEXAY NPAMbIMU, NPAMOWA U
MN0CKOCTbIO, MEXAY NIOCKOCTAMU MO OMUCAHUIO U
pacrno3HaBaHue Nx Ha MOAeNsx.
MprvMeHeHMe NPU3HAKOB ¥ CBOMCTB PacnofioXKeHWs NPsiMbIX W
MAOCKOCTEel NpU peLeHnn 3agau.
N306paxkeHne Ha pUCYHKaxX U KOHCTPYMpPOBaHWE Ha MOAENsX
neprneHanKyNspoB M HAKNOHHbLIX K MI0CKOCTU, NPAMbIX,
napannesnbHbIX MNI0CKOCTEN, YINI0B MeXAY NPSAMON 1
MNOCKOCTbO 11 060CHOBaHWE MOCTPOEHUS.
PeLleHmne 3aaay Ha BbIYMCNEHNE FTEOMETPUYECKNX BEIMYMH.
Onucbl-BaHNE PacCTOAHMS OT TOUYKM 40 NIOCKOCTW, OT NPSIMOIA
[0 NIOCKOCTU, MEXAY NNOCKOCTAMU, MEXAY CKPELLMBAKOLLMMUNCS
NPAMbIMK, MEXAY NPON3BONbHLIMW (HUIrypaMun B MPOCTPAHCTBE.
XapaKTepucTKa OCHOBHbIX BUAOB feATeNIbHOCTH
CTYAEHTOB (Ha YPOBHe y4eOHbIX AeACTBNN)

dopmynupoBaHMe 1 LOKa3biBaHWE OCHOBHbIX TEOPEM O
paccTosHMAX (TeOpeM CyLLeCTBOBaHWS, CBONCTBA).
306paXkeHne Ha yepTexax 1 MOLeNsaX pacCTosHUA 1
060CHOBaHMe CBOMX CY)XAeHuin. OnpegeneHne v BbIYUCIEHNE
paccTosiHWI B NpocTpaHcTBe. MprMeHeHne hopMyn 1 Teopem
NNaHUMETPUN ANS peLleHns 3a4au.



O3HakoMJIEHHE C MTOHATHEM MapaieIbHOro NPOEKTHPOBAHUS U
ero ceoiictBamu. Qopmynuposanue meopemst 0 IOWAOU
OPMOCOHANbHOU NPOEKYUU MHO20Y2ONbHUKA.

[IpumeneHue Teopun 111 0OOCHOBAHHS MOCTPOSHHUH U
BBIUHCJIEHUH. APryMEHTHPOBaHUE CBOUX CY)KIEHUH O B3aUMHOM
PACIIOJIOKEHUH TPOCTPAHCTBEHHBIX PHryp

MHororpaHHUKH

Onucanune 1 XapakTePUCTHKA Pa3JINYHbIX BUOB
MHOTOIPAHHUKOB, EPEUHUCIECHNUE UX 3JIEMEHTOB U CBOMCTB.
H3o00pakeHne MHOTOTPAHHUKOB U BBIITOJIHEHUE ITOCTPOSHHS Ha
n300paKEHMSIX M MOJIEJISIX MHOTOTPAHHUKOB.

BrruucneHue NTMHEMHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPALIUSIX, ApTYMEHTUPOBAHIE CBOUX
CyXneHul. XapakTepucTuKa 1 n300pakeHue
CEUYCHUS,PA36EPMKY MHO20CPAHHUKOS8, BBIYUCICHUE IIIOaAei
MOBEPXHOCTEH.

ITocTpoenue npocTeHnx cedeHnii Kyoa, MPU3MBbL, THPAMHIBL.
IIpumeneHue GaKkTOB M CBENEHUH U3 MJIAHUMETPUH.
O3zHakoMJieHHEe C BUJaMU CUMMETPUI B IPOCTPAHCTBE,
(bopMyTHpOBaHKE ONPEIEICHUN U CBOWCTB. XapaKTePUCTHKA
CUMMETPHUH TeJI BPALLEHNUsI © MHOTOTPAHHUKOB.

IIpumenenune CBOMCTB CUMMETPHUU IIPU PELIEHUU 3a7a4.
Hcnonp3oBanne npuoOpeTeHHBIX 3HAHUH [T UCCIIEAOBAHUS U
MOJAEIUPOBAHUs HECIOXKHBIX 3a4a4.

H300pakeHne OCHOBHBIX MHOTOTPAHHHUKOB H BBITIOJIHEHUE
PUCYHKOB IO YCJIOBUSIM 337134

Tena u noBepxHOCTH
BpAalleHHs

O3HakoMIIeHHE C BUIAMH TEJ BpalleHus, OpMYJTHPOBAHHE UX
ONpeaeNeHN U CBONCTB.

DopMyJIHUpOBaHHE TEOPEM O CEUEHHUH Il1apa MIIOCKOCTHIO U
IUTOCKOCTH, KacaTeNbHOM K cepe.

XapakTepucTHKa U N300pakeHUE TN BPALICHHS, UX Pa3BEPTKU
CEeueHus.

Peienue 3a1a4 Ha MOCTPOEHUE CEUEHU, BbIYMCIEHUE JITUH,
paccrosiHui, yriaos, miowmaneil. [Iposeaenne nokasatenbHbIX
paccy»keHUI MpU pelleHnH 3aaau.

IIpumenenune CBOMCTB CUMMETPUH NIPU PELIEHUH 3a7a4 Ha TeJa
BpALICHNsI, KOMOWHALIUIO TeJl.

H300pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBIOJHEHNE PUCYHKA
10 YCJIOBUIO 33/1a4u

2

H3mepenus B
reoMeTpHu

O3HakOMIIEHHE C TIOHSITHAMH TUIOIIAN U 00beMa, aKCHOMaMH U
CBOICTBAMH.

Pemenne 3a1a4y Ha BIYUCISHHE TUIOINAAEH TUIOCKUX (UTYP C
NPUMEHEHHEM COOTBETCTBYIOLINX (OPMYIT U (PaKTOB U3
IaHuMeTpun. M3yuenne TeopeM o0 BBIMUCIEHUN 00BEMOB
NPOCTPAHCTBEHHBIX TEJ, PEIICHUE 3a/1a4 HA TPUMEHEHNE
¢dbopmyn BeranciaeHus: oobeMoB. Usyuenue popmyn ais
BBIUUCIICHHS IJIOIAei MOBEPXHOCTEH MHOTOIPAHHHUKOB U TEJ
BPALICHHUSI.

O3HakOMIIEHHE C METOJIOM BBIUMCIIEHUS IJIOLIAIU TIOBEPXHOCTH
cepbl. Pemenue 3ama4 Ha BEIMUCICHUE TUIOLIA1EH TTOBEPXHOCTH
IPOCTPAHCTBEHHBIX TEJ

Koopaunartel u
BEKTOPBI

O3zHakoMJieHHEe ¢ TOHATHEM BekTopa. M3ydueHue nekapToBoit
CHUCTEMBbI KOOPAWHAT B MPOCTPAHCTBE, MOCTPOEHUE MO 3aAHHBIM




KOOPAHMHATAM TOYEK U MJIOCKOCTEH, HAXO0XKICHHEe KOOPAUHAT
TOYEK.

Coaepxanue XapakTepuCcTHKA OCHOBHBIX BU0B AeATEJIbHOCTH
o0y4eHHUs CTY/IeHTOB (Ha YPOBHe YUeOHbIX AeiicTBHIl)
HaxoxneHnue ypaBHEHHH OKPYKHOCTH, C(hepbl, INIOCKOCTH.
Brrancnenue pacCTOAHUN MEXAY TOUKAMMU.

HsyueHnne CBOWCTB BEKTOPHBIX BEJIMYUH, IPABUIT PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPABUJT HAXOXKIACHUS
KOOPIHMHAT BEKTOPa B MPOCTPAHCTBE, MPABWII AEHCTBUM C
BEKTOpPaMH, 3aJaHHBIMH KOOPANHATAMM.

IIpumenenune Teopuu Npu peLIeHUH 3a0a4 Ha JEHCTBHS C
BeKTOpaMu. M3yueHne CKaJIipHOro MPOU3BENEHUsI BEKTOPOB,
BEKTOPHOT'O YPaBHEHUS NMPSAMON U IIIOCKOCTH. [IpuMenenue
TEOPHUU IIPU PELIEHUH 3a7a4 Ha JEHCTBUs C BEKTOPAMH,
KOOPAHHATHBINA METOA, IPUMEHEHHNE BEKTOPOB ISl BBIYUCIICHUS
BEJIMUUH YIJIOB U paccTosiHUil. O3HaKOMIIEHHE C
N0Ka3aTeNbCTBAMU TEOPEM CTEPEOMETPUHN O B3aMMHOM
PacHoONIOKEHUH MPSIMBIX U IJIOCKOCTEN € UCMOIb30BAHUEM
BEKTOPOB

3.1. AHJIUBUAYAJIBHBIA TPOEKT

UHnuBunyaapHBIA MPOEKT MpPEACTaBisieT coOOW yueOHBIH MpOeKT wWiu ydeOHoe
UCCIIEIOBAHNE, BBIMONHAEMOE OOYYarOIMUMCS B pPaMKax OFHOTO WM HECKOJbKHX Y4eOHBIX
IVCLUIUINH C LENbI0 MPUOOPETEHHsT HABBLIKOB B CAMOCTOSITEIbBHOM OCBOCHHH COAEPIKaHUS U
METOJOB HM30paHHBIX O0JlaCTe 3HAHWUM W/WIKM BUIOB NEATEIBHOCTH, WU CAMOCTOSITEIIHBHOM
NPUMEHEHUHU MPUOOPETEHHBIX 3HAHUH U CITIOCOOOB IEHCTBHIA MPU PEIIEHUH MPAKTUYECKHX 3a]ad,
a TaKXKe pPa3BUTHS CIOCOOHOCTH TNPOEKTUPOBAHUS M OCYIIECTBIEHHS LEJIeCOOOpa3HOW U
pE3yJIBTAaTUBHONH  JEATENbHOCTH  (TIO3HABATEJIBHOH,  KOHCTPYKTOPCKOH,  COLMAJIBbHOM,
XYA0XKECTBEHHO-TBOPUECKOH, HHOK).

IIpoekTHast AESATETBHOCTH CTYIEHTOB SIBJISIETCS OIHHUM W3 METOIOB Pa3BHBAIOILETO
(JINYHOCTHO-OPUEHTUPOBAHHOTO) OOYYEHMsI, HAMpaBjJeHa Ha BBIPAOOTKY CaAMOCTOSITEIbHBIX
UCCIIEIOBATENIbCKIX YMEHHH (TIocTaHOBKa mpoOnemel, cObop u obpaborka wuHpoOpManmy,
NPOBENEHUE SKCIIEPHMEHTOB, aHAJIN3 IOJYyYEHHBIX PE3yJIbTATOB), CIIOCOOCTBYET Pa3BUTHIO
TBOPYECKHX CIIOCOOHOCTEN M JIOTHYECKOTO MBIIIICHHS, OObEINHSET 3HAHUS, TTIOTyUYeHHbBIE B XO/E
yueOHOro mporecca, U NMpUoOIAeT K KOHKPETHBIM JKU3HEHHO Ba)KHBIM M MPO(ECCHOHATBHBIM
npodaemMam.

[IpoekTHast NESTENBPHOCTh SBISETCS OOS3aTENbHOM YacThl0 Y4eOHOW NeATENbHOCTH
CTYZI€HTOB epBOro Kypca. CTyAEeHTHI BBITIOIHIIOT HHANBHAYAIbHbIE TPOEKTHI 38 CYET BPEMEHH,
OTBEACHHOTO HA CAMOCTOSITEIIbHYIO padoTy.

Bo03MOXXHBI ClIeyIOLIE TUITBI HHINBUAYAIBHBIX TPOEKTOB:

— wuHpOpMAIMOHHBIE U mpoOneMHO-pedepaTuBHbIe pabOThl, HANHCAHHBIE Ha OCHOBE
HECKOJIbKUX HAYYHBIX U JIUTEPATyPHBIX MCTOYHHKOB U TMPEATIONAraroIie COMOCTABICHHE
TAHHBIX U3 PAa3HBIX HCTOYHUKOB U Ha OCHOBE 3TOT0 COOCTBEHHYIO TPAKTOBKY ITOCTABJICHHOM
npoOIeMBl,

— DOKCNEpPUMEHTAJbHbIE pPalOOThI, HANHUCAHHBIE HA OCHOBE BBIIIOJHEHHS] SKCIIEPHUMEHTA,
OIMHMCAHHOTO B HAYKE U MMEIOIIEro U3BECTHBIN PE3yJIbTAT, HOCAT CKOpEe WILTIOCTPATHBHBIHN
XapakTep W TPEAIONaraloT CaMOCTOSITENbHYI) TPAaKTOBKY OCOOEHHOCTEH pe3yibTarta B
3aBHCHUMOCTH OT H3MEHEHUS NCXOHBIX JaHHBIX,

— HATYPAJUCTHYECKHE U ONHCATEeJIbHbIE Pa0OThI, NMpEACTaBIsIoINe cobol HabmoneHne u
Ka4eCTBEHHOE OMUCAHNE KAaKOTO-TNOO SBJICHHUS,



—  HCCIIeNOBATENIbCKHUE PaOOTHI, BBIMOJIHEHHBIE C TOMOIIBIO KOHKPETHBIX METOIUK U UMEFOIIHNE
COOCTBEHHBIN 3KCIIEPUMEHTAIbHBIA MaTepHa, Hd OCHOBAHWH KOTOPOTO JENAeTCs aHAU3 U
BBIBOJIbI O XapaKTepe UCCIENyEeMOro sBIEHMUS,

— TMPaKTHUKO-OPUEHTHUPOBAHHBIE PA0OTHI, MPENINOJArarliie H3TOTOBJICHHE MATEePHAIBHOTO
00BeKTa (MOAETH, MaKeTa UM HHOTO KOHCTPYKTOPCKOTO U3IENHS).

le/IMeprle TEMbl HHAUBUAYAJIBHBIX IPOECKTOB

1. Kanennapb: OT ApEBHUX BPEMEH [0 HAIIWX AHEH

2 Korna nosiBUIINCh OTPULIATENIbHBIE YUCIA

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 MaTeMaTUYECKUE BBIPAYKEHUS

8 Marematuka JIpeBHero Bocroka

9.Maremaruka B Jlpesneit I perun

10.MaremaTnka HapOAOB MUpa

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

14 Marematuueckoe Hacnenue [pesneit Pycu

15.Mertone! pelienust ypaBHeHH B cTpaHax pesHero mupa

16 Hexkotopele Bexu pa3BUTHSI MATEMATUKH

17.0 cexpere nporcxoxneHus apadckux nudp

18.0003HaueHne Yncen y pa3HbIX HAPOAOB

19 IlosiBneHne U pa3BUTHE YUCTA

20."IIpenanbst cTapuHbl fanékoi" (pelieHne CTAPUHHBIX 3a1a4)
21.TanHCTBEHHAs1 UCTOPUSI COBEPLICHHBIX YUCEI

22 Poxnenue cuera

23 .CnaBsiHCKasl HymepaLus

24 IlepBbiii pycCKUN YUEOHUK AJIi CAMOW TOYHOM HAYKU — MaTEMATHKU
25 IlpoucxoxxaeHue reoMeTpun

26 IlpoucxoxaeHue reoOMeTpU4eCKUX TEPMUHOB

27 Benukue reHuy OpoLjioro

28 Benukue JKeHIIUHbI-MaTEMATUKH

29 Benukue MaTeMaTUKHU MPOLLIOTO

30.Benukue y4eHble-MaTeMaTUKH

31.Bxian CoBerckux MaTeMaTHKOB, pu3nkoB U MexaHuKoB B [lobeny Han I'epmanueii B
32.Benuxoit OTevyecTBeHHO BOiHE

33 BinsiHue UCTOPUUECKUX COOBITHI HA PA3BUTHE MATEMATUKH

34 BO3HUKHOBEHHE CUeTa

35.BO3HUKHOBEHNE YUCEN

36.BozaukHOBeHHE LU(P U apUPMETUIECKIX 3HAKOB

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

39 I'anepes BEMUKUX MaTEMaTUKOB

40 I'eometpus B [Ipesrem Erunre

41 I'eomeTpust OT IPOULIOTrO K HACTOALEMY

42 U3BeCTHBIE KECHIIUHBI-MAaTEMaTUKU



43 Hcropuueckue 3aga4u

44 HUctopudeckue CBEACHHUS O MAaTEMATHKE

45 Vcropusi BOSHUKHOBEHHSI a1redpbl

46 Mctopusi BOSHUKHOBEHUsI F€OMETPUH

47 Vctopusi BOSHUKHOBEHHSI Apodeit

48 HcTopust BOSHUKHOBEHHS] MATEMAaTUKHU

49 Mctopust BOSHUKHOBEHUsI MaTeMaTUKU Ha Pycu

50.McTopust BOSHUKHOBEHUS HATYPAJIbHBIX YUCEIT

51.McTopust BOSHUKHOBEHHS! OTPULIATEBHBIX YUCEN

52 HMcTopust BO3HUKHOBEHUS TaOJIHMLIbI YMHOKEHUS

53.McTopust BOSHUKHOBEHUS YHCEIL.

54 Hctopust reomeTpun

55 HUcTopust necsaTuIHbIX Apodeit

56 Uctopust npeBHel apudmeTuku

57 Uctopust npobeii

58 Ucropus norapudmor59.Codbsi Bacunberna KoBajesckasi: mepsasi JKeHIIMHA-MaTEMATHK
60.Benukas skeHiuHa-marematuk [ unatus Ajekcannpuiickas6 1 Mccnenoarenbckue padoTh:
Jleonapno ®udonay4n

62.A . H. Koamoropos — pa3HOCTOPOHHSIS TIUYHOCTb XX B.

63.Annpeit Huxonaesuy Konmoropos — yuenslii-mMateMatuk64. Opuramu 1 reoMeTpust
65.0pTOTpeyroNbHUK U €ro CBOMCTBa

66.0co0eHHOCTH MOCTPOSHHsSI Ha KJeT4aToil Oymare

67.0T1 oTpe3ka 10 BEKTOpa

68.0T1 napannenorpamma 10 30JI0TOIO CEUEHMUSI.

4. YcaoBus peajn3alii NporpaMmal 001eo0pa3oBaTe/IbHOM JHCHHILTHHbBI

4.1. Jlna peanu3anMu NPOrpaMmMbl JHCHHIUIMHBI JAOJUKHBI OBbITh NPeAyCMOTPEHbI
cjeayonue cnenuaaIbHbie MOMeeHHs

Peanm3zauus nporpaMMbl JUCUUILUIHHBI TPeOyeT Hamn4us yaeOHOro kabnHeTa MaTeMaTHKH.
ObopynoBanne yueOHOro kabuHeTa:

- MOCAJOYHBIE MECTA MO KOJMUYECTBY O0YHarOIUXCS;

- pabouee MecTO IpenogaBaTeds;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TTOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHAIIOB;

- 3aaHMs U KOHTPOJIBHBIX padoT;

- Mpo¢he€CCHOHABHO OPUEHTHPOBAHHBIE 3a/1aHUS,

- MaTepHUaJIbl HK3aMeHa.

Texuuueckue cpencrsa 00yUeHUs:

- IEPCOHATBHBIN KOMITBIOTEP C JIMIIEH3HOHHBIM MPOrPaMMHBIM 00eCIieueHUEM;

- IPOEKTOP C HKPAHOM.

4.2. UndopmanuoHHoe odecrneyeHue peajn3aluy NporpaMmbl

1. PEKOMEHAYEMASA JIMTEPATYPA

OcHoBHAaA:



1 boromornos, H. B. Martematuka : y4ebHUK Ans cpefHero npogeccnoHanbHOro obpasosanHus /
H. B. boromonos, M. M. CamoiineHko. — 5-e u3g., nepepab. n gon. — Mocksa : 13gatenbcTBo
FOpaiit, 2023. — 401 c. — (MpoeccnoHansHoe obpasosaHue). — ISBN 978-5-534-07878-7.
— TeKCT : 3NeKTPOHHbIN // ObpasoBaTenbHas nnaTgopma KOpanT [caiT]. —

URL.: https://urait.ru/bcode/511565 (pata o6pauieHuns: 04.06.2023).

2. boromonos, H. B. Martematuka. 3agauu c pelleHusMm : yyebHoe nocobue ans cpegHero
npogeccmoHanbHoro obpasosanus / H. B. boromonos. — 2-e u3g., ucnp. v gon. — Mocksa :
WM3patenbcTBo KOpaiiTt, 2023. — 755 c. — (MpodeccmoHanbHoe obpasoBaHme). — ISBN 978-5-
534-16211-0. — TeKCT : 3neKTPOHHbIV // ObpasoBaTenbHas nnathopma KOpainT [caiT]. —
URL.: https://urait.ru/bcode/530620 (nata obpawieHums: 04.06.2023).

3. Marematuka: yuyebHuk / M./.bawmakos, - 2-e u3g., crep. Mockea: KHOPYC 219. - 3% c. -
(CpepHee npodeccnoHanbHoe obpa3oBaHue).

4. l'eomeTtpus. 10 - 11 knaccbl: yyeb. 18 06uie06pa3oBaT.yupexaeHunii : 6a3oBbliin 1 npodu.
Yposuu / [J1. C. ATaHacsH, B. ®. byTty3os, C. b. Kagomues v gp.] 22-e n3g. - M. :
MpoceelueHne, 2022. - 278 c.. un. - (MIY - wkone). - ISBN 978-5-09-024966-9/

5. Mopakosuy A.l'. Anrebpa 1 Ha4yana matemMatmMyeckoro aHanmsa. 10 - 11 knaccel. B 2u.
Y4yebHUK Ans yyawmxca obuieobpasoBaTesibHbIX yUpexxaeHunin (6a3oBblil ypoBeHb) / A. T.
MopakoBuy. - 13-e n3g,., ctep. - M. :MHemo3nHa, 20017. - 719c. : un.

ISBN 978-5-346-03812-2.

JononHnTtenoHas:

1 Anumos LLLA. n gp. MaTemaTuka: anrebpa v Hayana maTemaTU4eCKOro aHanm3a, reoMeTpus.
Anrebpa 1 Hayana MaTeMaTU4eckoro aHanmsa (6a3oBblil U yraybneHHbIA ypoBHK).10— 11
Knaccoel. — M., 2014,

2. ArtaHacsH J1. C., byty3os B. ®., Kagomues C.b. n gp. Marematuka: anrebpa v Havana
mMaTeMaTM4yeckoro aHanmsa. Feometpusi. MeomeTpusi (6a30Bbli U YrNy6MEHHbIA YPOBHM).
10— 11 knaccel. — M., 2014,

3. bawmakoB M. . MaTtemaTuka: y4ebHUK AN CTYA. YUpexaeHuii cpef. npod). 06pasoBaHus.
—NM., 2014.

4. bawmakoB M. WN. Matematvka. COOpHMK 3aday MNpPOPUIbLHON HanpaBneHHOCTU: Y4eb.
nocobuvie Ana CTyA. yupexzaeHuii cped. npod. obpasosaHus. — M., 2014.

5 bawmakos M. L. MaTematuka. 3agadyHukK: yyeb. mocobue ans CTyd. YYpeXAeHWin Cpeg.
npo. obpasosaHus. — M., 2014.

6. bawmakoB M. W. MaremaTnka. INEKTPOHHbIA Yy4yeb.-MeTO4. KOMMMeKC Ans  CcTya,
yupexaeHuin cpef. npod. obpasosaHms. — M., 2015.

7. bawmakos M. . MaTemaTuka (6a30Bblii ypoBeHb). 10 knacc. — M.,2014.

Bawwmakos M. . MaTemaTuka (6a30Bblil ypoBeHb). 11 knacc. — M.,2014.

9. I'ycee B.A., Tpuropes C.I', WMBonrmHa C.B. Martematnka pana npodeccuin un
cneymnanbHOCTel CounanbHO-3KOHOMUYECKOTO NPOMUAsA: YYeOHUK AN1A CTYL. YYpexAeHUi
cped. npod. obpaszoBaHus. — M., 2014.

10. Kondarun KO. M., TkaueBa M. B, ®epgeposa H. E. n gp. MatemaTunka: anrebpa 1 Ha4yana mare-
MaTMyecKoro aHanmsa. Anrebpa ¥ Havyana MatemaTU4eckoro  aHanusa (6a3oBbii  ©
yrny6neHHbli ypoBHu). 10 knace / nog ped. A.b. XXmxyeHko. — M., 2014.

11. Kondarun KO. M., TkaueBa M. B., ®egeposa H. E. n ap. MaTemaTuka: anrebpa n Hayana mate-
MaTu4yeckoro aHanmsa. Anrebpa W Hayana MaremaTMyeckoro  aHanmsa (6a3oBbll U
yrny6neHHbIi ypoBHM). 11 knacc / nog pea. A. b. XXmxyeHko. — M., 2014.

12. boromonos, H. B. MNpaKTuyeckune 3aHATUA N0 MaTeMaTuKe: yyebHOe nocobue Ana cpegHux
npog. yyeb.3aBegeHuin / H. B. boromonos. - 10-e u3a., nepepab. - M.: Bbicw. wk., 2008. -
495 c.

©


https://urait.ru/bcode/511565
https://urait.ru/bcode/530620

13.

14.
15.

16.

17.

18.

26.

27.

28.

29.

30.
31.

32.

33

36.

37.

38.

39.
40.

41.
42.
43.

Boromornos, H. B. Maremaruka: yuebHuk 1151 ccy3os / H. B. boromonos, IT. 1. Camoiinenko.
— 5-e u3n., crepeorun. — M.: [Ipoda, 2008. — 395 c.

Banyws M.U1., Marematuka 115 TexHukymoB, Mocksa «Hayka», 1990

Konsirun, FO. M. Maremaruka: yueOnuk st CITO B 2-x kH.: kH. 1 / FO. M. Komsirun, . J1.
Jlykankumn, I'. H. SIxoBnes. — 5-e uzn. — M.: Mup u O6pazosanue, 2008. — 656 c.

Konsirun, FO. M. Marematuka: yueOnuk mnst CI1O B 2-x kH.: kH. 2 / FO. M. Komsirun, . J1.
Jlykankumn, I'. H. SIxoBnes. — 5-e uzn. — M.: Mup u O6pazosanue, 2008. — 592 c.

Mankesuu WIIL. Csupug I'Il, Teopus BeposTHOCTENH M MaTeMaTHdecKas CTaTUCTHKA,
Munck «Bricinas mkona», 1993

IMexneuxuit, U. JI. Maremaruka: yuebnuk mns CIIO / U. M. Ilexneukwit. — 7-e u3n.,
crepeorun. — M.: Akanemus, 2011 . —304 c.

JJis1 mpenogasaresien:

@enepanbhbiii 3ak0H oT 29.12.2012 Ne 273-®@3 «0O0 obpasosannu B Poccuiickoi
Denepanuny.

ITpuka3 MunncrepcTBa obpazoBanust 1 Hayku PD ot 17.05.2012 Ne 413 «O06 yTBepkaeHun
(denepaspbHOrO TOCYNaPCTBEHHOrO O0pPa30BaTEIBHOIO CTaHAApPTa CpeaHero (TOJHOro)
o0rmrero o0pasoBaHUS.

ITpuka3z MunaucrepcTBa oOpazoBanus U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU u3-
meneHuii B Ilpukas Mununcrepctsa oOpasoBaHust m Hayku Poccuiickoii ®@epepanyu OT
17.05.2012 Ne 413 «"O0 yrBepxkneHnH penepasbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOIO
CTaHpmaprta cpenHero (mojHoro) odmiero odpasoBaHus"».

IMucemo JlemapTamMeHTa TOCYapCTBEHHON MOJIMTUKY B cpepe MOATrOTOBKH padoUunX KaapoB
u JIITO Munucrepcrsa odpasosanus 1 Hayku P® ot 17.03.2015 Ne 06-259 «Pexomenmanuu
[0 OpraHu3aluh TOJyYeHUs cpemaHero odmero o0pa3oBaHUs B TMpenesiax OCBOCHUS
o0pa3oBaTeNIbHBIX MPOrpaMM CpPemHero mnpodeccHoHANbHOrO o0pa3oBaHus Ha 0Oase
OCHOBHOTO 00miero obpa3oBaHusi ¢ yueToM TpeOOoBaHHMH (enaepasbHbIX roCyIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U IOJNy4aeMOH Mpodeccuu WiIM CHeluajbHOCTH CPEIHEro
poheCCHOHATTLHOTO 00pa30BaAHUSY.

Bbammakos M. . MaTtematuka: KH. IJisl IperiofgaBaTesi: MeToa. mocodue. — M., 2013
Bbammmakos M. U, Ilpranos II1.U. Meronuueckoe nmocodue st moarotoBku k EID. — M.,
2011.

Brironckuit M. 4. CripaBounuk no aneMmeHntapHoii marematuke. M. Ilpocsemienue, 2009 r.

. Beironckuit M. A, CpaBounuk no Beiciieit marematuke. M.:Pockanra,2009
34.
35.

Zaities M. A. Bricimast matemaruka: yued. Jlns By3os. — M.: [Ipoda, 2005r.

Kamnan M. A, IlycteinaukoB B.U. Ilpaktukym mo BbIcuield mMateMaTHke: B 2 T.. yueOHOe
nmocodue. — M.: Dkcmo, 2006 T.

Jlucuukun B.T., Conoseituuk M.JI. MatemaTuka: YueOHOe mocoOue aisi TEXHUKYMOB —M:
Beic.mik., 1991-480 ¢ wun.

Hanasa A.A. Coopruk 3ana4 o Marematuke. M.: @OPYM: UH®PA-M, 2005. -252c¢. (cepust
«IIpodeccrnonanbHoe 00pa3oBaHUE» ).

Hanasia A A. Marematuka: Yuebuuk. - M.: ®OPYM: UH®PA-M, 2005. -552c¢.- (cepust
«IIpodeccrnonanbHOEe 00pa3oBaHUE» ).

Kypnan «MareMaTuka B LIKOJIE».

Kypnan «MaremaTuaeckoe 00pa3oBaHUEY.

HuTepHeT—pecypchl:

www.feior.edu.ru (MHpOpMaLMOHHBIE, TPEHHPOBOYHBIE U KOHTPOJIBHBIE MATEPUAIIBI).
www.sehool-eolleetion.edu.ru (Exnnas komekunu mugpoBeix 00pa3oBaTENbHBIX PECYPCOB).
Exponenta.ruhttp://www.exponenta.ruKommnanusiSoftline.

OOpasoBarenbHblii MaTeMaTUYeCKUi caiit. Marepuanel il CTYOSHTOB. 3a7add  C
peLIeHUsIMHU, CIIPABOYHHK MO MaTEMATHKE, JJIEKTPOHHbIE KOHCYJIbTALIUH.


http://www.feior.edu.ru/
http://www.sehool-eolleetion.edu.ru/
http://www.exponenta.ru/

44.
45.
46.

47.
48.

49.
50.

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

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

MOCKOBCKMH LEHTP HENpepbIBHOrO MaTemaruieckoro obpasosanmsa (MLIHMO)
http://www.mccme.ru

Allmath.ru - Bcs maTemarnka B oqHOM MecTe http://www.allmath.ru

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

Obmepoccutickuii MmaTemarudeckuii moptan Math-Net Ruhttp://www.mathnet.ru

Bes  snemenTtapHas Marematuka: CpenHsAs MaTeMaTHdeckas HMHTEPHET —  IIKOJA
www.bymath.ru

5. KoHTpOJIb ¥ OLleHKA Pe3yIbTATOB 0CBOEHHsI 0011e00pa30BaATEeNbHONH AUCLHILIHHbI

KoHTposib 1 oneHKa pe3yapTaToB OCBOCHHS 00IIc00Pa30BaTCIbHON JUCIIUILTHHBI PACKPBIBAIOTCS YCPE3

JUCLHIUTMHAPHBIC PE3YJIbTAThl, HAMPABICHHBIC Ha (OPMHPOBAHHEC OOMHUX W NPOECCHOHATBHBIX

KOMIICTCHIIMH 0 Pa3AcaaM U TeMaM COACPKAHUs YIeOHOTO MaTepHaa.

Oowmas/npodeccuonans Paszpen/Tema Tun oueHOYHBIX
HAsl KOMITETEH LU MEpPONpPHATHS
OK 01. BeiGupats P1,Temal.l,12, 1.31T-0/c!, 1.4. Tectuposanue
CIocoObI PEIICHUS 3314 P2 Temrs 2.1,2.2,23,24,25,2.6Il-0/c,2.7 VY crHbIi onpoc
poheCCHOHATPHOMN P3, Temsr 3.1,3.2,33,34,35,3.6 MareMaTHUYCCKUN
JESATCITIBHOCTH P4 Temer 4.1,42,43,44,45,4.6,4.711-0/c, 48, | aukranr
MPUMEHUTEIBHO K 49 410 HNanusuayaneHas
Pa3IUYIHBIM KOHTEKCTaM P35, Temstr 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, pabota
6.8 IlpeacraBacHue
PE3VABTATOB
MPAKTHYCCKUX
pabot
3ammra
TBOPYCCKHX PadoT
3ammra
WHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
pabota
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 02. Mcrionp3oBarh P1, Temall, 1.2, 1.31I1-0/c, 14. Tectuposanue
COBpPEMEHHBIE CPEACTBA P3, Temer 3.1,3.2,33,34,35,3.6 Y crHbIH onpoc
TIOUCKA, aHATTA3a U P6, Temr 6.1,62,63,64,65,6.6,6.711-0/c, 6.8 MareMaTHIYCCKUN
HWHTEPIPETALU P7, Temnt 7.1, 7.2 I1-0/c, 7.3, 7.4 JUKTAHT
vHpOPMALUH, U WNuausuayanbHas
MH(OPMAITUOHHBIC CaMOCTOSITCIBHAS
TCXHOJIOTHH TSI paborta

! Ipo(heccHoHATBHOC -0 PUCHTHPOBAHHOS COACPIKAHIC



http://www.mathematics.ru/
http://www.math.ru/
http://www.mccme.ru/
http://www.allmath.ru/
http://www.1september.ru/
http://www.mathnet.ru/
http://www.bymath.ru/

BBITIOJTHCHUA 3a4a41
poheCCHOHATPHOMN
JCATCIBHOCTH

IIpencraBnenue
PE3yAbTATOB
OPAKTUICCKUX
padot

3amnmra
TBOPYCCKHX PadoT
3amnmra
HUHIAUBUAYAJIbHBIX
MPOCKTOB
KonTponsnas
paborta
BrimonacHme
3aJaHUHI HA
3K3aMEHE

OK 03. ITnanuposats u
peann30BhIBATE
COOCTBEHHOE
poh)eCCHOHATPHOE U
JUYHOCTHOC PA3BUTHC,
[PE AMPUHAMATCITBCKYIO
JCATCIBHOCTD B
poheCCHOHATPHOMN
cdepe, UCTIOIB30BATh
3HaHMS 10 (PUHAHCOBOK
IPaAaMOTHOCTH B
Pa3IUIHBIX KU3HCHHBIX
CHTYALMSX

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

P2 Temer 2.1,2.2,23,24,25,2.611-0/c,2.7

P3, Tems 3.1,3.2,3.3,34,35,3.6

P4, Temb1 4.1,42,43,44,45,4.6,4.711-o/c, 4.8,
4.9,4.10

Po6, Temrr 6.1,62,63,64,6.5,6.6,6.7[1-o/c,

6.8

P7, Temer 7.1, 7.2 1-0/c, 7.3, 7.4

Tectuposanue
VYerHsIi onpoc
Marematnueckuia
JUKTAHT
HNanusunyaneHas
CaMOCTOSITCIIEHAS
paborta
IlpencraBnenue
PE3YIBTATOB
MPAKTHYCCKUX
padot

3amnmra
TBOPYCCKHX PadoT
3ammra
WHIUBHIYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimonuacHmEe
3aJaHUN Ha
3K3aMCHE

OK 04. D¢ dexTrBHO
B3auMOICHCTBOBATh U
paboTarh B KOJUICKTHUBE U
KOMAaH/Ie

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

P2 Tems2.1,2.2,23,24,25,2.6T-0/c,2.7

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

P4, Tempi 41,42, 43,44, 45,46, 47 T-olc, 4.8,
49,410

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

Tectuposanue
VYerHsIi onpoc
Marematnuaeckuia
JUKTAHT
HNuanusuayaneHas
CaMOCTOATEITbHAS
paborta
IIpencraBnenue
PE3yAbTATOB
MPAKTHYCCKUX
pabot

3amnmra
TBOPYCCKHX PadoT




3amnmra

WHIHUBUYATBHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 05. OcymecTBsatsb P1,Temall, 1.2, 131I1-0/c, 14. Tectuposanue
YCTHYIO U NIUCBMEHHYIO P3, Temsr 3.1,3.2,33,34,35,3.6 Y crHbIH onpoc
KOMMYHHUKAITHIO HA P6 Temn 6.1,62,63,64,65,6.6,6.711-0/c, 6.8 MareMaTHUCCKUN
rOCYAapCTBEHHOM S3BIKE P7, Temrt 7.1, 7.2 I1-0/c, 7.3, 7.4 JUKTAHT
Poccuiickoit deneparym ¢ WUnausnayansnas
YUETOM OCOOCHHOCTEH CaMOCTOSITCITbHAS
COLIMAIBHOTO U pabota
KyJbTYPHOTO KOHTCKCTA IIpeacraBacHuUC
PE3VABTATOB
MPAKTHYCCKUX
padot
3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHIYATbHBIX
MMPOCKTOB
KonTponsnas
pabota
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 06. I'posiBisaTe P1, Temall, 1.2, 1.311-0/c, 14. Tectuposanue
rPakAaHCKO- P4, Tempr 4.1,4.2,43,44,45,4.6,4711-0/c, 4.8, | Ycrusiii omnpoc
MAaTPUOTUUYECKYIO 49,410 Marematnueckuia
TIO3UIIHIO, P35, Temnr 5.1,5.2,5311-0/c,54,55,5.6 JUKTAHT
JCMOHCTPHUPOBATh HNuausuayanbHas
OCO3HAHHOC TTOBCACHUC CaMOCTOSTCITbHAS
HA OCHOBC TPAIUIIUOHHBIX pabota
OOIICUCTOBEYSCKUX IIpeacraBacHuUCe
LICHHOCTCH, B TOM YHCIIC C PE3VABTATOB
YUETOM rapMOHHU3AIHH MPAKTHYCCKUX
MEKHAITUOHATbHBIX U pabor
MEKPETUTHO3HBIX 3amuta
OTHOIIICHUH, MPUMCHSITh TBOPUYECKUX paboT
CTaHAAPTHI 3amnmra
AHTHKOPPYIILIHOHHOTO WHIUBHIYATbHBIX
MOBCICHUS MMPOCKTOB
KonTponsnas

paborta




Brimonnenue

3aJaHUH Ha
3K3aMCHE
OK 07. CogeticTBOBaTh P2 Temr 2.1,22,23,24,25,2.6Il-0/c,2.7 Tectuposanue
COXPaHECHUIO P4, Temor 4.1,42,43,44,45,4.6,4711-0/c, 4.8, | Ycrusiii omnpoc
OKpVKaIOIIEH cpebl, 49,410 MareMatnueckuia
PECYPCOCOCPEIKCHIUIO, P35, Temsr 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, CaMOCTOSITCIBHAS
MPUHLIMITEL OEPEIKITHBOTO pabota
IIPOM3BOACTBA, IIpencraBnenue
3¢ dEeKTHBHO JSHCTBOBATh PE3VIBTATOB
B YPC3BBIMANHBIX MPAKTHYCCKUX
CUTYALHAX pabort
3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha

OK3aMCHC




