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1. O0masi xapakTepucTHKA NPUMEPHOii pado4eil NporpaMmmbl
0011e00pa30BaTe/IbHOI AUCHHILVINHBI «MaTeMaTHKa

1.1. MecT0 AMCUMIUVIMHBI B CTPYKType npodeccHOHANbHOH 00pa3oBaTesibHOI
nporpammsbl CIIO:
Matematuka sBisseTcsl  (PyHAAMEHTAJNBbHOW  00INeoOpa3oBaTeNbHOW  AMCLUUIUIMHOW  CO
CJIOKUBLIUMCS] YCTOMYUBBIM COZEpKaHUEM U OOLIMMU TPeOOBAHHUAMH K MOATOTOBKE OOYYaOLIHXCSI.
OOweoOpaszoBarenbHasi OUCHMIUIMHA — «MaTtemaTuka» siBsieTcss  00s3aTeNbHONH — 4acThIO
001eo0pa3oBaTebHOrO HKKIIA 00pa30BaTENIbHOM MPorpaMmbl B cooTBeTCTBUU ¢ PI'OC
IIporpamma paspaborana Ha ocHose TpeboBanuit @I'OC, POOII cpemnero obimero
obopazoBanus, PI'OC  CIIO  cmenmampHOocTH  26.02.06.  «OKcmiyatauusi  CyIOBOTO
3JeKTPOOOOPYAOBAHUS 1 CPENCTB ABTOMATHKID

1.2. Illenu U njIaHUpPyeMble Pe3yJabTaTbl 0CBOCHUS AUCHHUIIUHDI:

1.2.1. leab AUCUMILIUHBI

Conepsxanue mporpammsl 001eoOpa3oBaTENbHON TUCHUILINHBI «MaTeMaTHKay HanpaBIeHO
Ha JOCTH)KEHUE PE3yJIbTATOB €€ U3ydeHUus: B cooTBeTcTBUU ¢ TpeboBanmsimu @I'OC COO ¢ yuyerom
npodeccuonansHol HanpasieHHoctr ®I'OC CIIO, a umeHHO:

- olecnevyenue c(hOPMHUPOBAHHOCTH MPEACTABICHUI O COLUATBHBIX, KYJIbTYPHBIX U
UCTOPHUECKHX (PaKTOpPax CTAaHOBJIEHHUS] MATEMATHKH,

- obecneueHne Cc(HOPMHUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHYECKOTO M MaT€MaTHYeCKOTO
MBILIICHUS;

- obecrieueHne CHPOPMUPOBAHHOCTH YMEHUH MNPUMEHSTh MOJyYeHHbIE 3HAHUS MNPU PELICHUH
Pa3ITUUHBIX 33734,

- obecrnieueHue chOPMUPOBAHHOCTH MPENCTABICHUI O MaTEMaTHKE KaK 4acTH OOIIeUYeI0BeYeCKOM
KYJbTYpbl, YHHBEPCAJIbHOM S3bIK€ HAyKH, MO3BOJISIOLIEM OMKChIBATH U H3Y4aThb peaibHbIe
MPOLIECCHI U SIBJICHHS.

IIpu oceoenun mnpodeccuit CIIO u cnenmanpHocTelt CIIO TexHUveckoro mnpodus
npodecCHOHaIbHOrO 00pa3oBaHUsl MaTeMaTHKa H3ydaercst Oosee yriyONeHHO, Kak TpodruibHas
yueOHast JUCLUUIUTNHA, YUUTHIBAIOLIAsK CIELU(PHUKY OCBAMBAEMbIX Mpodeccuii Wik CreuuaTbHOCTeH.

DTO BBIpaXKaeTCsi B COAEPIKaHUKM OOy4YEeHHUs, KOJIUYECTBE YaCOB, BBIACISEMbIX Ha U3yYECHHE
OTAEJbHBIX TEM MPOTrPaMMBbI, [NTYOHHE UX OCBOSHHS CTYJeHTAMH, 00beMe U XapaKkTepe MPaKkTHYSCKUX
3aHATUH, BUJAX BHEAYAUTOPHON CAMOCTOSITENIbHONH pabOThI CTYAEHTOB.

OO1mue ueny U3y4eHusi MAaTEMAaTUKU TPATULIMOHHO PEANU3YIOTCSl B YEThIPEX HANpPaBICHUSX
1) obuiee npencrasienue o0 HaSSIX U METOAX MATEMATHKH,

2) UHTeNIeKTyaJbHOE Pa3BHUTHE;

3) oBnaneHue HEOOXOIUMBIMH KOHKPETHBIMHU 3HAHUSIMU M YMEHHSIMH,

4) BOCIHTATENLHOE BO3AEHCTBHE.

[Ipopunmsauus neneit MaTeMaTHYECKOro 00pa3oBaHMsI OTPAKAETCS HAa BHIOOPE MPHOPHUTETOB
B OpraHM3alMu Yy4eOHOW JeATeNbHOCTH oOydaromuxcs. st  TeXHUYeCKOro, COLHMaJbHO-
SKOHOMHUYeCKOoro mnpoduueil npodeccuoHanbHoro obOpa3zoBaHHs BbIOOP Lenel CcMeIaercs B
NparMaTUYeCKOM HaMNpaBJICHHH, MPEAyCMAaTPUBAIOIIEM YCHJICHHE M pACLIMPEHHE MPUKIATHOIO
XapakTepa M3yueHHs MaTeMaTUKH, NMPEUMYLIECTBEHHOH OPHUEHTALMH Ha aJrOPUTMUYECKUH CTHIIb
NO3HABATEIbHON  AESTEeNbHOCTH. JIIs1 TyMaHUTAPHOrO M €CTECTBEHHO-HAy4YHOro mpodueit
npodeCCHOHATLHOTO 00pa3oBaHus 0oJiee XapaKTEpHBIM SIBIISIETCSl YCUJICHHE OOIIEKYJIbTYypHOMN
COCTaBJIAIOLIEH yueOHOM TUCIMIUIMHBI C OPUEHTALNEeNH Ha BU3yalIbHO-00Pa3HbBIN U JIOTUYECKHA CTHIIH
yueOHOI paboThl.



Wsydyenne mMatemaTwku Kak mpoduibHON 00Ieo0pa3oBaTenbHON y4eOHOW TUCIUTIIMHBIL,
yuuTBIBarOLIeH cnennduky ocBanBaeMbix cryneHTamu npodeccuii CIIO mnu crienmansHocT CIIO,
obecrnieunBaeTcs:

- BBIOOPOM PA3JIMYHBIX TOAXOIOB K BBEIIEHUIO OCHOBHBIX ITOHSTHH;

- (opmupoBaHueM cucTeMbl yUeOHBIX 3aaHui, odecneunBaronX 3P (GEKTUBHOE OCYINECTBICHHE
BBIOPAHHBIX LIEJIEBBIX YCTAHOBOK;

- oforameHueM CriekTpa CTwiIeH y4eOHOH NesTeNbHOCTH 32 CUET COIJIACOBAHHS C BEOYLIMMHU
IesITeIbHOCTHBIMH XapaKTepUCTHKAMHU BbIOpaHHON npodecchu / CrieraibHOCTH.

IIpodunbHas cocraBisomas OTpakaeTcsi B TpeOOBAHHUAX K IOATOTOBKE OOYYArOIUXCS B
YacTH:

- oO0wieli cuCTeMBI 3HAHUI: COMEPIKATEIbHBIE MPUMEPBI UCTIONb30BAHUS MATEMATHYECKUX UNIeH U
METOZIOB B MPO(heCCHOHATBHON NesITeTbHOCTH,

- YMEHHI: pa3jnyue B ypOBHE TPEOOBAHUH K CIOKHOCTH MPUMEHSIEMBIX aJIrOPUTMOB,;

- MPaKTUYECKOTO MCIIOJIb30BAHMS MPHUOOPETEHHBIX 3HAHUH 1 YMEHUN: HHIUBUYJIbHOTO
y4eOHOro OMBITA B ITOCTPOSHUH MATEMATUIECKIX MOZEJIEH, BBIMOJIHEHNH UCCIIEIOBATEbCKIX
MPOEKTOB.

Takum oOpasom, peanuzauust conepKaHWs y4eOHOH NUCHMIUIMHBI OPHEHTHPYET Ha
NPUOPUTETHYIO POJb MPOLECCYATbHBIX XaPAKTEPUCTHK yueOHOH padoThl, 3aBUCAIIUX OT Mpoduis
npodeccuoHaIbHOrO  00pa3oBaHUs, TMOJYYEHHS  ONbITA  HCHOJB30OBAHUS  MAaTEeMAaTUKU B
COIEPKATENbHBIX W TPO(PECCHOHATBHO 3HAYMMBIX CHTyalUsSX 10 CPaBHEHHIO C (HOpMaibHO-
YPOBHEBBIMH PE3yJIbTATUBHBIMU XaPAKTEPUCTUKAMHU OOYUIECHHUSI.

Conepxanne y4ueOHOH HNMCHUIUIMHBI pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
COIEPIKATEIBHBIMH JJMHUSMHU OOYYEHUSI MATEMAaTHKE:

* anreOpandeckast TUHU, BKJIIOYAIOINAs CUCTEMATH3AIMIO CBEIEHUH O YHCIIaX; N3YYeHHE HOBBIX U
o0o0mmeHne paHee W3yYEHHBIX oOnepaunuil (BO3BENEHHE B CTENEHb, H3BJICYCHHUE KOPHH,
JorapupMUpPOBaHNE, CHHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC U OOpaTHBIE K HUM), H3Y4€HHE HOBBIX
BUIOB YHCIIOBBIX BBIPAKEHHH M (POPMYJ;, COBEPIIEHCTBOBAHHE IPAKTUYECKUX HABBIKOB U
BBIUUCIIUTENIbHONW KyJBTYPBl, PACIIUPEHHE M COBEPLICHCTBOBAHUE ANreOpandecKkoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOH INKOJIE, U €ro MPUMEHEHHE K PELICHUI0 MAaTeMaTHYECKUX MU
NPUKJIATHBIX 337124,

*  TeOpeTUKO-(QYHKIMOHAIbHAS JIMHUS, BKIFOYAIOIIAsi CHCTEMATU3ALNIO U PaCUIUPEHUE CBEICHHH O
(YHKIMAX, COBEPLICHCTBOBAHWE IpaUUeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMU HAESIMU U
METOlaMH MAaTeéMaTUYEeCKOro aHajn3a B O0BbEME, MO3BOJSIIOIIEM HCCIIENOBATH 3JIEMEHTapHBIE
($YHKIMHU U peraTh NPOCTeHINe reOMeTpuIecKre, (pr3nuecKkue u Apyrue NpuKJIaaHble 3a1a4y,;

* JIMHUS YPaBHEHUH W HEPABEHCTB, OCHOBAHHAS HA MOCTPOSHHUH U UCCIIEIOBAaHIH MAaTEMAaTHUECKUX
MoJieNeli, mepeceKaromasics ¢ anredpanyeckod U TEOPeTHUKO-(QYHKIHNOHAIBHOW JUHUSAMH U
BKJIFOYAIOIIAasi PA3BUTHE M COBEPIICHCTBOBAHUE TEXHHUKH ajredpanyuecKkux mnpeodpa3zoBaHUN s
pelIeHnsl ypaBHEHWH, HEpPaBEeHCTB M CHCTeM, (HOPMHUPOBAHUE CHOCOOHOCTH CTPOHTH H
HCCIIEIOBATh MPOCTEHINE MATEMAaTHUECKUE MOJIENIN TIPH PEIIEHUH MPUKJIAIHBIX 3a/1a4, 3a/1a4 U3
CMEKHBIX U CHIEHAJIbHBIX TUCLIUILINH,

*  TEOMETPHYECKAasi IMHUS, BKIFOYAOLIAsi HATJSIIHBIE MPEICTABIEHHS O MPOCTPAHCTBEHHBIX (PUrypax
U M3y4€HHUEe UX CBOHCTB, OpMHUPOBAHHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKEHUS, Pa3BUTHE
CHOCOOOB T€OMETPHUECKUX H3MEPEHUH, KOOPIMHATHOTO W BEKTOPHOTO METOAOB JJIsI PEIlEHUS
MaTeMaTHYECKUX U TPUKIAIHBIX 3a/1a4,;

* CTOXAaCTHYECKas JIMHWS, OCHOBAHHAsl HAa PAa3BUTHU KOMOMHATOPHBIX YMEHUH, MPEICTABJIEHUH O
BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYIKAIOIIEro MHUPA.

Paznensl (TeMbl), BKITFOUEHHBIE B COZIEpKaHNE YUeOHOU TUCITUTUTAHBIL, SBJISTFOTCS OOIIMMH JTJIs
BCcex mnpoduneil mpodecCHoHaTbHOrO 00pa3oBaHUS U NPU BCeX OObeMax ydeOHOro BpeMEHH
HE3aBUCHMO OT TOTO, SIBJSIETCS JIM ydeOHas nucuuruinHa «MaTtemaTukay 0a30BOH WU MPOQUIBHOM.

B Temarmueckux miaHax TNporpaMmbl y4ueOHBIH MaTepuan TMpeacTraBieH B (opme
YepEenyIOIIerocs: pa3BePTHIBAHUS OCHOBHBIX COJEPIKATEIBHBIX JIMHUH (anreOpandeckoil, TeopeTHKo-
(YHKIMOHATBHOH, YpaBHEHHUH U HEPABEHCTB, ME€OMETPHUECKOH, CTOXACTUYECKOH), YTO MO3BOJISIET



rHOKO UCTIOJIB30BATh UX PACIIONOKEHHE H B3AUMOCBSI3b, COCTABIISITh PA0OY M KaJeHIapHBIN IJIaH, 1O~
pasHOMy uepenysl yueOHbIe Tembl (TJaBbl ydeOHHKA), y4UTBIBas Mpoduib NpodeccHOHaTbHOTO
obpaszoBanus, cnenudpuky ocsauBaeMoil mpodeccun CIIO wunmu cnenumanpHocTu CIIO, rnyOuny
U3yUYSHHs MaTepHalia, yPOBEHb IMIOATOTOBKH CTYEHTOB IO PEAMETY.

Uzyuenue oOmeobpasoBarenbHOil yueOHON AuCUMIUIMHBL «MaTteMaTuka» 3aBeplIaeTcs
MOJIBEJIEHUEM HTOTOB B (JOpMeE IK3aMeHa.

1.2.2. MecTo ANCHUIUVIMHBI B CTPYKType mnpodeccHOHANBHONH 00pa3oBaTe/ibHOI
nporpammsl CIIO:

OOmmeoOpa3oBarenbHass AMCUUILIMHA «MaTeMaThka» SBJsIETCSl OOs3aTeNbHON  4acThiO
001e00pa3oBaTeIbHOrO UKJIA 00pa3oBaTeNbHON mporpaMmbl B cooTBeTcTBUU ¢ PI'OC cpennero
obmero oOpa3oBaHwsI.

B npodeccronanbHbIx 00pa3oBaTeIbHBIX OPraHU3aLHSX, PEATU3YIOLMX 00pPa30BaTEIbHYIO
nporpamMmy cpemHero ooOimero obpasosanus B npenenax ocsoeruss OIIOIT CITO nHa 0a3e oCHOBHOTO
obmero obpasoBanusi, ydeOHas aucuuruinHa «MareMaTnkay n3ydaercs B 00ImeoOpa3oBaTebHOM
mukite yuednoro rurana OITOIT CITIO nHa 6asze ocHoBHOro obmero oOpa3oBaHUsI C IOJYYEHHEM
cpenHero odrmiero oopa3oBaHusI.

VueOHasi aucuuruinHa «MaremaTtuka» BXOAUT B COCTaB oOImuxX 00Ieo0pa3oBaTebHbIX
yueOHBIX TUCHHIUIMH, (OPMHUPYEMBIX M3 00si3aTeNbHBIX mpenMeTHbix obmacteit ®I'OC cpemHero
obmero obpaszosanus, At npodeccuii CI1O mmu cneunansrocteii CITO cooTBeTCTBYOMETro MPOGUIIs
npo¢heCCHOHATLHOTO 00pa3OBaHUSI.

1.2.3. Ilnanupyemblie pe3yJibTAThl OCBOEHHSI 00me00pa3oBATEeJbHOH JAHUCHUIJIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

OcBoenne coxmep:xkaHusi yueOHOH AuCIMIUTMHBI «MartemaTtuka» 00eCredYrBaeT IOCTHIKEHUE
CTYIEHTAMH CIIEIYIOIINX pe3y/lbmMaAno8:

* JAUYHOCMHBIX:

- ¢(hopMHUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUKE KaK YHUBEPCAJbHOM SI3bIKE HAYKH, CPENCTBE
MOJICJTUPOBAHUS SIBJICHHI U MPOLIECCOB, UAESX U METOAAX MAaTEMATHKHU,

- MOHUMaHHWE 3HAYUMOCTH MAaTEeMATHKH JJIsl HAYYHO-TEXHHUYECKOTO Mporpecca, ChopMUPOBAHHOCTD
OTHOLICHHsS K MaTeMaTHKe KaK K HYacTH OOMIEYEeNOBEYECKOW KYJBTYPhl Yepe3 3HAKOMCTBO C
HCTOPHUEN Pa3BUTHS MATEMATUKH, SBOJIOLUEH MATEMAaTHUYECKUX UIEH,

- pa3sBUTHE JIOTUYECKOTO MBIIIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKEHHS], aJTOPUTMHUYECKOM
KYJIbTYPbI, KpUTHYHOCTH MBILIJICHHS HA YPOBHE, HEOOXOAMMOM JiJist Oyayinei npodeccrnoHanbHON
NEeSITeIbHOCTH, JJIsI TPOJOJIKEHHsI 00pa30BaHUS U CaMOOOPa30BAHMS,

- OBJIQJICHWE MAaTEMATHYECKUMHU 3HAHUSIMU U YMEHHUSIMHU, HEOOXOAMMBIMHU B TIOBCETHEBHOH KU3HHU,
IUIST OCBOSHHSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCHUIUIMH U AUCLUILINH TPOPECCHOHATBHOTO
LIUKJIA, JJIs1 TIOJy4eHUs1 00pa3oBaHus B 00JacTsIX, He TPeOYOUIHNX yriTyOJeHHONH MaTeMaTHIeCKON
MOJITOTOBKH,

- TOTOBHOCTH W CIIOCOOHOCTh K OOpPA30BaHUIO, B TOM YHCJIE CaMOOOPa30BAHHIO, HA MPOTSKEHUH
BCEH KM3HU, CO3HATENIbHOE OTHOIICHHE K HEMMPEPBIBHOMY OOPa30BAHUIO KaK YCIOBUIO YCIEITHON
npodeCCHOHATTLHOM U OOIIECTBEHHON AESITETbHOCTH,

- TOTOBHOCTH U CITIOCOOHOCTB K CAMOCTOSITEIbHON TBOPUECKOH M OTBETCTBEHHOM AESITEIbHOCTH,

- TOTOBHOCTh K KOJUIEKTUBHOH paboTe, COTPYOHHUYECTBY CO CBEPCTHHKAMHU B 0OOpa30BaTENbHOM,
00IIeCTBEHHO MOJIE3HOMN, YueOHO-UCCIeN0OBATENIbCKOMN, IPOSKTHOMW U APYTUX BUAAX NEATEITBHOCTH,

- OTHOLIEHHUE K MPOdeCCHOHATBHON NeATEIbHOCTH KaK BO3MOKHOCTH YYaCTUS B PEIICHUHN JIMYHBIX,
00IIeCTBEeHHBIX, TOCYNAPCTBEHHBIX, OOIEHAIIMOHATBHBIX POOIIEM,



* MemanpeomMenmHbix:

YMEHHE CaMOCTOATENIBHO ONPEAENATh LEeIN AEATEIbHOCTH U COCTABJATH IJIAHBbI ACSITENBHOCTH,
CaMOCTOATENBHO  OCYLIECTBJISATh, KOHTPOJIUPOBATH M  KOPPEKTUPOBATb  AEATENBHOCTD,
HCIIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI [JIs1 JOCTHKEHUS MOCTABJIEHHBIX LEIel U peanusannuu
TJIAHOB JAESITeIbHOCTH, BBIOMPATH YCIEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIUSIX;

yYMEHHE MPOIYKTHBHO OOINATHCS U B3aUMOJEHCTBOBATH B MPOLIECCE COBMECTHOH NESTEbHOCTH,
YYHUTBIBATH TO3UIMH JPYTHX YIYACTHUKOB NEATETBHOCTH, 3P (PEKTUBHO paspernaTb KOH(IUKTHL,
BJIA[ICHHE HABbIKAMH NO3HABATEJIbHOM, yUeOHO-HCCIIENOBATENbCKON U MPOSKTHON AeSITeIbHOCTH,
HABBIKAMH pa3pelueHusi MnpodsieM;, CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIBHOMY IOHMCKY
METOZIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METOAOB MO3HAHUS,
TOTOBHOCTb U CIIOCOOHOCTb K  CAMOCTOSITENIbHOW — MH(OPMAIMOHHO-TIO3HABATEIbHON
NEeSITEIbHOCTH, BKJIIOYas yMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HH(OpMALVH,
KPUTUYECKH OIICHUBATb M MHTEPIIPETUPOBATh WH(POPMALMIO, MOJYHAEMYI) H3 Pa3IUYHbIX
HWCTOYHUKOB;

BJIAZICHUE 3bIKOBBIMU CPEACTBAMU: YMEHHE SICHO, IOTHYHO U TOYHO M3JIaraTh CBOXO TOUKY 3PEHUS,
HCIIONIb30BATh J€KBATHBIE SI3BIKOBBIE CPEACTBA,

BJIQJICHUE HABBIKAMHU TIO3HABATENHLHOW pedJIEeKCUM KaK OCO3HAHHS COBEPIIAEMbIX ACHCTBHUA U
MBICJIUTEJIbHBIX MPOLIECCOB, UX PE3YJBTaTOB M OCHOBAHWM, IPAHULl CBOETO 3HAHUS W HE3HAHUS,
HOBBIX [TO3HABATENBbHBIX 33744 U CPEACTB AJIs UX JOCTHXKECHHUS,

LEJIEYCTPEMIICHHOCTh B TIOMCKAaX M TMPHUHATUU PELICHUH, COOOpPa3sUTENbHOCTh W HHTYHLUS,
Pa3BUTOCTh TPOCTPAHCTBEHHBIX NPEACTABICHUH, CHOCOOHOCTh BOCIPHHUMATH KpPacoTy H
TFapMOHHUIO MUPA;

* npeomMemmbIx:

c(pOPMHPOBAHHOCTh TPEACTABICHUN O MaTeMAaTHKE KaK YacTH MHPOBOH KYJbTYPBI M MECTE
MaTeMaTHKH B COBPEMEHHOW IMBHJIM3ALMH, CIIOCOOaX OMHMCAHUs SIBICHUH pPEaJbHOTO MHpa Ha
MaTEMaTUYECKOM SI3BIKE,;

C(OPMHPOBAHHOCTh NPEACTABICHUH O MaTEeMAaTHYECKUX TOHSATHSIX KaK  BaKHEHIINX
MAaTEMAaTUYECKUX MOZENSX, MO3BOJSIOINX OMUCHIBATh U U3Y4YaTh PA3HbIE MPOLECCHI U SBJICHUS,
MOHUMAHUE BO3MOKHOCTH aKCHUOMATHYECKOIO MOCTPOEHUsI MAaTEMaTHYECKUX TEOPUH,

BJIAZICHUE METOAAMU AOKA3aTEJIbCTB U AITOPUTMOB PELICHUs], YMEHHE UX PUMEHSTh, IPOBOIUTD
NOKa3aTeNbHbIE PACCYKACHUS B XO/€ PELISHNUs 3a/1aY,

BJIAICHUE CTAaHAAPTHBIMU IPUEMAaMHU  PELICHUS PALUOHAIBHBIX W  HPPALUOHAJBHBIX,
MOKA3aTeNbHbIX, CTENEHHBIX, TPUIOHOMETPUYECKUX YypPAaBHEHUN W HEPABEHCTB, HUX CHUCTEM,
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YHUCJIE JJIsl IOMCKA NYTH PELICHUsS U
WJUTIOCTPALIK PELIEHUs] YPABHEHUIN U HEPABEHCTB;

cpOPMHPOBAHHOCTh NPEACTABICHUN 00 OCHOBHBIX MOHATHSIX MATeMaTHUECKOTO aHaIN3a U HX
CBOWCTBAaxX, BJAIACHHE YMEHHEM XapaKTepPU30BaTb TMOBeNeHHE (YHKUUH, HCIIONb30BAHHE
MOJIy4€HHBIX 3HAHUM U OIIMCAHUS U aHAIN3a PEAIbHBIX 3aBUCUMOCTEH;

BJIQICHUE OCHOBHBIMU MOHSITHSIMU O TUIOCKUX U MTPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, ux
OCHOBHBIX CBOWCTBax, C()OPMHUPOBAHHOCTh YMEHHs PaClO3HABATh I€OMETpUYecKne (QUrypsl Ha
4YEepTEKax, MOAENSAX U B PEAJbHOM MHpE, NPUMEHEHUE W3YYEHHBIX CBONCTB N€OMETPUYECKUX
buryp u popmy s perreHns TeOMETPUYECKHX 3a/1a4 U 3371a4 C MPAKTHYECKIM COZIEPKaHUEM,
c(pOPMHPOBAHHOCTh MPEIACTABIECHUI O TMpPOLEccaX W SBICHHSX, HMEIOLINX BEPOSTHOCTHBINA
XapakTep, CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B pEaJbHOM MHpPE, OCHOBHBIX MOHSTHSX
3JIEMEHTAPHOU TEOPHUH BEPOSITHOCTEN, YMEHNUN HAXOOUTD U OLIEHUBATh BEPOATHOCTH HACTYILICHUS
COOBITHII B MPOCTEUINUX MPAKTHUYECKUX CUTYAIUSX U OCHOBHBIE XAPAKTEPUCTUKH CIy4alHBIX
BEJINYMH,

BJIAJICHUE HABBIKAMH HCIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOrPAMM MPH PELICHUH 3a7a4.

B mporpammy BKJIFOUEHO COep KaHNe, HAMIPABIECHHOE HAa ((OPMUPOBAHHUE Y CTYEHTOB KOMITETEHLINH,
HeoOXomuMmbIx st kadecTBeHHOro ocBoeHust CIIO Ha Ga3e ocHOBHOro oOImero oOpa3oBaHUS C
MOJIy4eHUEM CpeaHero o0Iero oOpa30BaHUs; MPOrPaMMbl IMOATOTOBKH KBATU(HUIIMPOBAHHBIX
pabouux, Cy>Kalux; MPOrpaMMbl MOATOTOBKHU CIIELUATMCTOB CPETHErO 3BEHA.



O0ue KOMNeTeH MU

OK 01.

Beibupath crnocoObl pemerus 3agad  NpO(ecCHOHANTBHON NeSTeTbHOCTH
NPUMEHHUTENBHO K PA3JIMYHBIM KOHTEKCTAM

OK 02.

Hcnonb3oBaTh COBPEMEHHBIE CPENCTBA TMOUCKA, aHANW3a M HHTEPIPETAIIUH
uHpopmanmy, U MHPOPMALMOHHBIE TEXHOJIOTUH MJI BBITOJHEHHUS 3a7ad
po)eCCHOHAITLHON JeSITEIbHOCTH

OK 03.

[InanupoBaTh © peaNn30BBIBATE COOCTBEHHOE TNPOJEcCHOHATBHOE W
JIMYHOCTHOC Pa3BUTHCE, NpEeANPUHUMATEIBCKYHO ACATCIIBHOCTD B
npodecCUOHANBHONM  cepe, HUCMONB30BaTh 3HAHUS MO  (PUHAHCOBOWA
I'PaMOTHOCTU B PA3JIMYHLIX JKU3HEHHBIX CUTYAllUAX

OK 04.

O} dexTrBHO B3aUMONEHCTBOBATH M PaOOTATh B KOJUIGKTHBE U KOMAaHJIE

OK 05.

OCYH_IGCTB.]'IﬂTb YCTHYIO U MUCBbMEHHYIO KOMMYHHKAIIUKO Ha TOCYAaApCTBEHHOM
s3pike Poccuiickolt ®@epepaunu ¢ y4eToM OCOOEHHOCTEH COLMAIBHOTO H
KYJIETYPHOI'O KOHTEKCTA

OK 06.

IIposiBAATE  Ipa’kAaHCKO-NATPUOTHUYECKYIO IMO3ULMIO, JE€MOHCTPUPOBATH
OCO3HAHHOE IIOBEJCHHE Ha OCHOBE TPAAUIHMOHHBIX OOIEUeIOBeUeCKHX
LIEHHOCTEH, B TOM YHCJE C Y4Y€TOM TFapMOHM3ALUHU MEXHALUOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOLIEHUN, NPUMEHSTh CTAHAAPThl aHTUKOPPYILIMOHHOTO
MOBEACHUS

OK 07.

ConelicTBOBaTb COXPAHEHHIO OKPYXKAIOIIEH Cpembl, PecypcocOepekeHHIO,
MNPUMCHATE 3HAHUA 00 W3MEHEHUH KJIMMaTa, MMPUHLIUIIBL 6epe)KJ'II/IBOFO

MPOU3BOACTBA, () ()EKTHUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSIX

JINYHOCTHBIE Pe3yabTAThI Koa nuunocTHBIX

peaiH3alii IPOorpaMmbl BOCIIHTAHHUSA pPe3yJIbTATOB

{Oeckpunmopuol) peaTH3anHH

NpOrpamMmbI

BOCIHTAHHSA
Ipossastomuii u ACMOHCTPUPYIOIIUN VBAXKCHUC K TIOISIM TPYAA, OCO3HAIOIINH

LEHHOCTh coOcTBeHHOro TpyAa. CrpeMsmmiics k (OPMUPOBAHHIO B CCTCBOH JIP 4

CpeJe TUIHOCTHO B NPodecCHOHATEHOrO KOHCTPYKTHBHOTO «LUGBPOBOTO CIICAA

2. CTpykTypa u cogep:kaHue 0061eo0pa3oBaTe/IbHOIM JHCHUILTHHBI

2.1. O6beM AUCHHUIUINHBI H BUAbI Y4eOHOH padoThl

Bun yueOHol paboThI O6mbem vacos
O6bem 00pa3oBaTeNbHON MPOrpaMMBbl TUCITUTLTHHBI 272

B TOM YHUCJIE!

OcHOBHOE coaep:KaHue

TEOPETUYECKOE OOYIEeHUE 216
[IpodeccronanbHO-OpUEHTHPOBAHHOE CONEPIKaHUE (COepIKaHue 36
NPUKJIAHOTO MOJTYJIs)

HWuauBunyanpHbll NPOEKT 10
Ilpome:kyTouHasi arrecTanusi (3K3aMeH)

2.2. TemaTH4eCKHUil IJIaH U COAEPRKAHHE THCLHHIIINHBI

HaumenoBanme Coaep:kaHue yueOHOro marepuasia (OCHOBHOE H

Oo0nem

pa3iesioB H TeM npogecCHOHATBHO-OPHEHTHPOBAHHOE), J1IA00PATOPHbIE U 4aCcoB




NPaKTHYeCKHe 3aHSTHS, IPUKJIATAHOH MOAYyab (MPH

HAJTUYHH)
1 2 3
Ocnosnoe cooeprrcanue
Pasnen 1. I[loBTOpeHHe Kypca MATEMATHKH OCHOBHOH IIKOJIbI 20
Tema 1.1 Conep:xanne yueOHOro MaTepuaa
Llenb u 3anaun Llenb n 3amaun MaTEMaTUKU IIPU OCBOEHUHN CIIELUATIBHOCTH.
MAaTEMaTHKU ITPU | ba3oBbIe 3HAHUS U YMEHHSI [10 MaTEMaTHKE B MPO(eCCHOHANBHOM
OCBOCHUH U B IOBCEAHEBHON AESTENBHOCTH.
CHEHabHOCTH. | JlelicTBUS Hall MOJOXKUTENbHBIMU U OTPULIATEIbHBIMU YHCIIAMH, C
Yucna un OOBIKHOBEHHBIMH U IECATHUYHBIMU APOOSMH.
BBIUHCIICHUS JlelicTBUs CO cTeneHs MU, (POPMYIIBI COKPALIEHHOTO YMHOXKEHUS
KombunanpoBaHHOE 3aHsTHE 6
Tema 1.2 Conep:xanne yueOHOro MaTepuaa
IIpoueHTtHbIe [IpocTble TPOLEHTHI, pa3Hble CHOCOOBI WX  BBIYHCIICHUS.
BBIYUCJICHUSL. JluneliHble, KBaapaTHbIE, IPOOHO-TMHEWHBbIE YpPaBHEHUS W
VYpaBHeHus u HEPaBEHCTBA
HEPaBEeHCTBA KomOuHnpoBaHHOE 3aHsTHE 4
Tema 1.3. LIpogheccuonanvno-opuenmuposannoe cooepaicaniie
IIpoueHTHBIE (cooepoicaniie NPUKIAOHO20 MOOYJIs1)
BBIUNCJICHUS] B IIpocTeie u cioxHble poLeHThl. [IpoLieHTHbIE BEIYUCIEHNS B
npodecCHOHANBH | MPOhECCHOHANBHBIX 3a1a49ax
bIX sajiatax IIpakTuueckoe 3aHsTHE 4
Tema 1.4 Conep:xanne yueOHOro MaTepuaa
Pemenne 3anayq. Boemucnenuss u npeobpa3oBaHusi. YpaBHEHHs M HEPABEHCTBA.
Bxonnon I'eomerpus Ha MIOCKOCTH
KOHTPOJIb KomOuHnpoBaHHOE 3aHsTHE 4
KonTponpHas pabora 2
Pa3zgen 2 Ilpsmble n miockocT B nmpocrpaHcTrse. Koopaunarel M BeKTOpHI B 30
NPOCTPAHCTBE
Tema 2.1. Conep:xanne yueOHOro MaTepuaa
OcHoBHbIE IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, IpsMasi,
MIOHSITUS IUTOCKOCTB, IPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHHL.
CTEPEOMETPUH. Ilepecekaromuecs, napauiebHble U CKPELIUBAIOIINECS NPSIMBIE.
Pacnonoxenune Yron Mexay NpsIMbIMH B NMPOCTPAHCTBE. llepnenankynsspHOCTD
NPSIMBIX U npssMbIx. OCHOBHBIE ITPOCTPAHCTBEHHBIE (PUTYPHI
MJIOCKOCTEN KomOuHnpoBaHHOE 3aHsTHE 4
Tema 2.2. Conep:xanne yueOHOro MaTepuaa
IapamnensHocts | [TapamrensHble npsiMast u miiockoctb. Onpenenenne. IlpusHak.

MPSIMBIX, MPSIMON

CaoiicTBa.
[Mapannensusie iockoctu. Onpenenenue. [Ipuznak. CeoiicTBa.




Y TITIOCKOCTH,

Terpasap u ero snementel. llapannenenunen u ero 3J1€MeHTBL

MJIOCKOCTEN CpolicTBa  NPOTUBOMNOJIOXKHBIX  IpaHed U JAMaroHanei
napamenenunena. [Ioctpoenre OCHOBHBIX CEUEHUMN
KomOuHnpoBaHHOE 3aHsTHE 6
Tema 2.3. Conep:xanne yueOHOro MaTepuaa
Ilepnennukynsapn | [lepnenaukyssipHeie  npsimple.  [lapajuenbHble  TpsIMBIE,
OCTb MPSAMBIX, NepNeHANKYISpHbIE K MIJIOCKOCTH. IIpusnak
IpsIMOH U NEePNEeHAUKYJIAPHOCTH NPSIMOM U IIIOCKOCTU
MJIOCKOCTH, KomOuHnpoBaHHOE 3aHsTHE 4
IJIOCKOCTEN
Tema 2.4. Conep:xxanne yueOHOro MaTepuaa
Ilepnennuxynsp
1 HAKITOHHASL IlepneHaukynssp ¥ HAKJIOHHAs. Teopema o0 Tpex
Teopema 0 Tpex NEePHEeHAUKYJIApax. Yol MEKAY NPAMON U MIOCKOCTBIO.
HepIeHAUKY DA VYroa Mexay miockoctsmu. llepnenaukynspHble MIOCKOCTH.
X PaccrosiHus B mpocTpaHCTBE
KomOuHnpoBaHHOE 3aHsTHE 4
Tema 2.5. Conep:xanne yueOHOro MaTepuaa
Koopaunate! u JlexapTOBBl KOOpAMHATBI B IPOCTPAaHCTBE. BekTopel B
BEKTOPHI B npoctpaHcTBe. ClojkeHne U BbIMUTaHHE BEKTOPOB. Y MHOKEHHE
MIPOCTPAHCTBE BekTOpa Ha uuncio. CkanspHOoe NPOU3BENEHUE BEKTOPOB.
IIpocreiimue 3ana4n B KOOpAUHATAX
KombOuHnpoBaHHOE 3aHsTHE 4
Tema 2.6. lIpogheccuonanvno-opuenmuposannoe cooepaicaniie
IIpsimbie u (cooepaicaniie NPUKIAOHO20 MOOYJIs1)
MJIOCKOCTH B B3anmuHoe  pacnonoxeHue — IpsIMBIX B NPOCTPAHCTBE.
MPAKTUYECKUX ITapannenbHOCTs NOPAMOM W IJIOCKOCTH, MNapajuIeIbHOCTb
3amaqgax MJIOCKOCTEN, MEePNEeHIUKYISPHOCTD IJIIOCKOCTeN. PacnonoxeHue
NpsAMbIX M TUIOCKOCTEH B OKpyXKaroumem Mupe (Ipupone,
apXUTEKType, TeXHUKe). PemeHne npakTHKO-OPUEHTHPOBAHHBIX
3a1a4
IIpakTuueckoe 3ansTHE 6
Tema 2.7 Conep:xanne yueOHOro MaTepuaa
Pemenue 3agau. Pacrionoxkxenue mnOpsMbIX M IUIOCKOCTEH B MNPOCTPAHCTBE.
IIpsimble u IlepneHaUKYIAPHOCTD U NAPAIENBHOCTD MPSIMBIX U INIOCKOCTEM.
IJIOCKOCTH, JlexapTOBBl KOOpAMHATBI B IPOCTPAaHCTBE. BekTopel B
KOOpPJAHMHATHI U npoctpaHcTBe. ClojkeHUE U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOPHI B BEKTOpa Ha 4ynucio. Koopaunate! BekTopa
MIPOCTPAHCTBE KomOuHnpoBaHHOE 3aHsTHE
KonTponpHas pabora 2
Pa3agen 3. OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckue GyHKIUH 30

Tema 3.1
Tpuronomerpuue
ckue QpyHKIIH

Conep:kanue yq4eOHOro MaTepHasa

Pannannas wmepa yrma. IloBopor TO4YkKM BOKpPYr Hadajia

koopauHat. OmpeneneHue CcHHyca, KOCHHycCa, TaHIe€Hca U

KOTaHreHca. 3HAKU CHUHYCA4, KOCUHYCAa, TAHI'CHCA U KOTAHI'€HCA T10




IIPOU3BOJILHOTO YeTBEPTAM. 3aBUCUMOCTb MEXIy CHHYCOM, KOCHHYCOM,
yIJia, Yucia TAHI€HCOM M KOTaHI€HCOM OJJTHOTO U TOTO K€ yIJia
KomOuHnpoBaHHOE 3aHsTHE 4
Tema 3.2 Conep:xanne yueOHOro MaTepuaa
OcHoBHbIE Tpuronomerpuueckue TOXIECTBA. IIpeobpasosanus
TPUTOHOMETPHUYEC | MPOCTEHIINX  TPUTOHOMETPUUECKMX  BbIpakeHuUi.  CHHYC,
KM€ TOXAECTBA KOCHHYC, TAHI€HC U KOTAHT'€HC yIJIOB O U - 0,
KomOuHnpoBaHHOE 3aHsTHE 6
Tema 3.3 Conep:xxanne yueOHOro MaTepuaa
Tpuronomerpuue | Ob6nactb OIpeneNICHUs u MHOXECTBO 3HAYEHUI
ckue QpyHKIUH, TpUroHomerpuueckux  (pyHkuuii. YETHOCTH, HEYETHOCTD,
UX CBOICTBA U NEPUOJUIHOCTb TPUTOHOMETPUIECKUX (DYHKIIH.
rpadpuku CaoticTBa u rpaduku PyHKIMIA Y =COS X, Yy =SIN X, y =tg X, y =
ctg x. CxxaTue U pacTsiKeHHe rpapuKOB TPUTOHOMETPHUECKUX
byHKUUHA.
[IpeobpazoBanne rpa@IKOB TPUTOHOMETPHUYECKUX (PYHKLIUH
KomOuHnpoBaHHOE 3aHsTHE 6
Tema 3.4 Conep:xanne yueOHOro MaTepuaa
Ob6parHbie Ob6partnble Tpuronomerpuueckue QyHkuuu. Hx cBolicTBa H
TPUTrOHOMETpUYEC | rpaduKH.
ke QyHKIuu KomOuHMpOBaHHOE 3aHSITHE 4
Tema 3.5 Conep:xanne yueOHOro MaTepuaa
Tpuronomerpude | YpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHeHUe tg X = a,
CKH€ YpaBHEHHS U | ctg X = a. PelneHue TpUroHOMeTpUYECKHUX YPaBHEHUH OCHOBHBIX
HEPaBEHCTBA TUINOB.  MpOCTedIIne  TPUrOHOMETPUUYECKHE  YpaBHEHU,
CBOIALIMECS K KBaJpPaTHbIM., pellaeMble pas3JIoKeHUEeM Ha
MHO>KUTENH, OJJHOPOJIHBIE.
IIpocTeiimue TPUrOHOMETPUYECKHE HEPABEHCTBA
KomOuHanpoBaHHOE 3aHsTHE 6
Tema 3.6 Conep:xanne yueOHOro MaTepuaa
Peuenue 3anay. [IpeobpasoBanne TPUTOHOMETPUYECKHUX BBIpAKEHHH. PerneHue
OcHoBBI TPUTOHOMETPUUYECKUX YPaBHEHUN M HEPABEHCTB B TOM UYMCIE C
TPUTOHOMETPHUH. | UCTIOJBb30BAHUEM CBOWCTB (DYHKIUMN
Tpuronomerpuye | KoMOMHHPOBaHHOE 3aHSATHE.
ckue GyHKLHH KonTponbHas paboTa 4
Pasnen 4. [IpousBoaHas u nepBoodpa3Hasi PyHKIUH 54
Tema 4.1 Conep:xanne yueOHOro MaTepuaa
IlonsaTne IIpupamenue aprymenta. Ilpupamenue ¢ynkuuu. 3anaun,
MIPOU3BOAHOM. MPUBOMASIIINE K TMOHATHIO mnpou3BomHoW.  OmpeneneHue
®opmyJibl U MPOU3BOAHON. AJITOPUTM OTBICKAHHSI MPOU3BOAHON. DPOpMyIIbI
npaBuia muddepernuponanus. [Ipasuna nuddepeHnrpoBanms
anddepenyposa | KoMOMHUPOBAaHHOE 3aHATHE 8

HHUA




Tema 4.2
IlousTHe o
HETPEPBIBHOCTH
¢bynkunu. Meron

Conep:kanue yq4eOHOro MaTepHasa

[Tonsitne HempepbiBHOH (QyHkumMu. CBOWCTBA HENPEPBIBHOM

byHKUIMH. MEXTY
mddepeHIUPYEeMOCTRIO QYHKIMH B TOUKE. AJITOPUTM PeIleHUs

Cas3p HEIPEPBIBHOCTHIO 51

UHTCPBAJIOB HEPaBEHCTB METOAOM HUHTEPBAJIOB
KomOuHnpoBaHHOE 3aHsTHE
Tema 4.3 Conep:xanne yueOHOro MaTepuaa
I'eomerpuuecknii | ['eoMeTpudeckuii CMBICT TPOU3BOAHONW (PYHKIMH — YIJIOBOH

u  usndeckui

ko3 uument kacarenbHON K TpaduKy (YHKIUH B TOUKE.

CMBICT VYpaBHEHHE KacaTeNbHOW K Tpaduky GYHKIOUH. AJrOpUTM
IIPOU3BOAHOMN COCTABJIEHHUs] YPaBHEHHUS KacaTeNbHOH K rpaduky (QyHKIHH
y=t(x)
KoMOuHupoBaHHOE 3aHSTHE
Tema 4.4 Conep:xanne yueOHOro MaTepuaa
MOHOTOHHOCTB Bospacranne n yOpiBaHue (HyHKIMH, COOTBETCTBUE BO3PACTAHHUS

¢ynkunu. Touku

1 yOpIBaHUS (QYHKIIUH 3HAKY IPOM3BOJHOMN. 3a71a41 HA MAKCUMYM

JKCTPEMyMa U MUHUMYM. AJITOPUTM HCCIIENOBaHUS (YHKIIMU U TOCTPOEHHSI €€
rpauka ¢ TOMOIIBIO TTPOU3BOAHON
KomOuHnpoBaHHOE 3aHsTHE
Tema 4.5 Conep:xanne yueOHOro MaTepuaa
Hccnenosanue
. UccnenoBanne (QyHKUIMHM Ha MOHOTOHHOCTD U TOCTPOCHHE
(byHKIUH 1
rpaduKoB
MOCTPOCHHE
KombOuHnpoBaHHOE 3aHsTHE
rpaduKoB
Tema 4.6 Conep:xanne yueOHOro MaTepuaa
Haubonbinee u Haxosxnenne HaubobIero 1 HAMMEHBIIETO 3HAYeHUH (DYHKIINIA,
HaVMEHbIIIee NocTpoeHue  rpaukoB  C  HCIIONB30BAHMEM  ammapara
3HAYCHHUS MaTEeMaTHYECKOTO aHAJIN3a
byHKLIUHT KOMOMHUPOBAHHOE 3aHATHE
Tema 4.7 lIpogheccuonansno-opuenmuposannoe cooeporcanue
Haxoxnenue (cooepoicanie NPUKIAOHO20 MOOYJIs1)
ONTHMAJIbHOTO Haumensbiniee u Hanbospinee 3HaYeHHE QYHKIIUN

pesyJibTaTa ¢
MOMOLIBIO
MIPOU3BOAHOM B

IIpakTuueckoe 3ansTHE

NPAKTHYECKUX
3amadax

Tema 4.8 Conep:xanne yueOHOro MaTepuaa

ITepBooOpaszHas O3HakOMJICHHE C TOHSTHEM HWHTerpaja W MepBOOOpasHON Jyist
(GyHKIUH. ¢bynkunn y = f(x). Pemenne 3agau Ha cBsi3b epBOOOpa3HON U ee
IIpaBuna NPOM3BOMHON, BBIUHCIEHHE TEPBOOOPA3HON sl  JaHHOM
HAXOJKACHUS ¢ynkunu. Tabnauma Gopmyn Uit HAXOXKASHHUS TEPBOOOPA3HBIX.
nepBooOpasHelx | M3yueHue npaBuiia BEIYMCIEHHUS TIEPBOOOPA3HOM

KoMOuHupoBaHHOE 3aHSTHE

Conep:kanue yaeOHOro MaTepHasia




Tema 4.9

3amauu, NPUBOASIINE K TIOHITHIO OMPEACIICHHOTO HHTErpajia — O

IInomans BBIYMCJIEHUH IUIOLIAAN KPUBOJMHEWHON Tpaneuuu. llonsTtue
KPUBOJMHEHHON | OmpenenéHHOro uHTterpaina. [ eoMerpudeckuii U (U3MYECKHI
Tpanenuu. CMBICNT ompenenaeHHoro wuHrerpaina. ®opmyna Herotona -—
Dopmyna JleiiGHnna.
HetoTOHA — Pewenue 3agau Ha npuMeHeHUe HHTerpajga s BbIYMCIEHUS
JleiibHnna ($u3NUeCKUX BETMYNH U TUIOIAACH
KomOuHnpoBaHHOE 3aHsTHE 4
Tema 4.10 Conep:xanne yueOHOro MaTepuaa
Pewenue 3anau. @opmynel u mpaBuwina aupdepenunposanus. Mccnenosanue
IIpoussonnas u ¢byHknmii ¢ momombro  npomwsBopHOH.  Hambonbmee u
nepBooOpasHas HAaVMEHbIIIee 3HAYCHUS (PyHKIIIH.
byHKUIMH. Brruucnenue nepsoodpasnoii. [lpumenenune nepsooOpasHOi
KoMOuHupoBaHHOE 3aHSTHE 2
KonTponpHas pabora 2
Pasnen S. MHOrorpaHHHKH M TeJla BpalleHHsI 34
Tema 5.1 Ilpmsma, | Conep:xanue yueOHOro MaTepuaa
napamnenenunen, | Ilpusma (HakiOHHAs, TpsiMasi, MpPaBUJbHAsA) U €€ 3JIEMEHTHI
ky0, mupamuna u | [Mapannenenunen. CaoiicTBa MPSIMOYTOJIBHOTO
UX CEYEeHMUsI napawenenunena. Kyb. ITupamuna u e€ snementsl. IlpaBunbnas
nupaMmuza
KoMOuHupoBaHHOE 3aHSTHE 8
Tema 5.2 Conep:xanne yueOHOro MaTepuaa
IIpaBunbHbIE [Inowans  MOBEPXHOCTH  MHOTOrpaHHUKOB.  lIpoctelimue
MHOTOTPaHHMKH B | KOMOWHAIIMM ~ MHOTOTPAHHUKOB.  BBbIUHCIEHHE  3JEMEHTOB
JKU3HU NPOCTPAHCTBEHHbIX  uryp (pébpa, OUAroOHANHM,  YIJIbI).
IIpaBunbHbIE MHOTOTPaHHUKH
KomOuHnpoBaHHOE 3aHsTHE 4
Tema 5.3 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Humueap, KOHYC, | (codeporcaniie nPUKIAOH020 MOOYIs)
map 4 ux Humuuap, konyc, chepa u map. OCHOBHBIE CBOHCTBA MPSMOTO
CeueHus KPYTrOBOTO LIMJIMHIPA, IPSMOTO KPyroBOro konyca. Mzo0paxkenne
TeN BpauleHuss Ha riockocth. llpencraBienne o6 yced€HHOM
koHyce. CeueHuss KoHyca (mapajuielbHOE OCHOBAHUIO W
NPOXOIsIIee Yepe3 BEPLINHY ), CEUeHUS IIITMHIPA (MapajuiebHO
U TIEPIICHIUKYJSIPHO OCH), CeUeHIsIX mapa. Pa3BépTka muimuHapa
U KOHyca
IIpakTuueckoe 3ansTHE 4
Tema 5.4 O6bemn! | Conep:xanue yueOHOro MaTepuaa
u miomwany | O6pseM mnpsiMoyrosgpHOro mapamienenunena. OOvem  kyoOa.
MOBEPXHOCTEN OO6vembl npsiMoii mpu3Mbl B LutHHAPA. OOBEMBI MUPaMUABI U
TN koHyca. O6pem mapa
KoMOuHupoBaHHOE 3aHSTHE 8
Tema 5.5 lIpogheccuonansno-opuenmuposannoe cooeporcanie
ITpumepsnt (cooepaicaniie NPUKIAOHO20 MOOYJIs1)




CUMMETpPUH B

[ToHsiTHE O CUMMETPHH B MPOCTPAHCTBE (LEHTPAJIbHAS, OCEBAas,

npodeccuu 3epKajbHas).
O6o0uieHne npencTaBieHU O MPABHIIBHBIX MHOTOTPaHHUKAX
(TeTpasmp, KyO, OKTa’Ap, MOAEKASP, UKOCAIP).
IIpumeps! cumMmeTpuii B mpodeccuu
IIpakTuueckoe 3ansTue 4
Tema 5.6 Conep:xanne yueOHOro MaTepuaa
Pemenne sanad. OO0pemMBl W TUIOIAAHM TIOBEPXHOCTH MHOTOTPAHHHKOB M TeJ
MHoOrorpaHHuKH BpareHs
H TeJa BpallieHHA KombOuHnpoBaHHOE 3aHsTHE 4
KonTponpHas pabora 2
Pa3zgen 6. Crenenn u xopuu. CreneHHasi, Noka3aTeJibHasi U Jorapupmuyieckasi 42
dyHKuMH
Tema 6.1 Conep:xanne yueOHOro MaTepuaa
Crenennas IlonaTHEe KOpHA N-O CTENEHW H3 MNEUCTBUTENBHOIO YHCHA.
Gynxuus, ee @yHKIIUU Y = Vx wux cBoiicTsa u rpaduku. CBOICTBAa KOPHS Nn-
CBOMCTBA. oii crenenu. [IpeoOpazoBanre HPPALIMOHATBHBIX BhIPAKEHUN
IIpeobpasosatue KoMOuHupoBaHHOE 3aHSTHE 4
BBIPaXXEHUII C
KOPHSIMU N-OU
CTEeTeHU
Tema 6.2 Conep:xanne yueOHOro MaTepuaa
CaoiicTBa ITonsiTHE cTeneHu ¢ palMOHalbHBIM IoKaszareneM. CTeneHHbIe
CTEIEHU C (byHKIMH, UX CBOWCTBA U rpaduKu
pauuoHaabHbIM U | KoMOMHUpOBaHHOE 3aHATHE 6
NENCTBUTEJIbHBIM
MOKa3aTelsIMU
Tema 6.3 Conep:xanne yueOHOro MaTepuaa
Pemenne PaBHOCUNIBHOCTE HpPPALIMOHAIBHBIX ypaBHeHUH. Meroasl ux
UPPALMOHAIbHBIX | peleHuUs
ypaBHEHUI KomOuHHpOBaHHOE 3aHSITHE 4
Tema 6.4 Conep:xanne yueOHOro MaTepuaa
ITokazarenpHas CreneHbp C MPOU3BOJIbHBIM J€HCTBUTENBHBIM IIOKa3aTeeM.
byHkUus, ee Onpenenenue mMokKa3aTeNpHOW (YHKIMH W €€ CBOMCTBA.
CBOMCTBA. 3HaKOMCTBO C IPUMEHEHHUEM MOKa3aTeNbHONH PyHKLIMH. Perenue
ITokasaTenbHble MOKAa3aTeNbHBIX YPABHEHUH METOIOM YPABHUBAHUS NTOKA3aTeleH,
ypaBHEHUs U METOIOM BBEICHHsS HOBOH NEpEeMEHHOH, (PYHKLHMOHAIBHO-
HEPaBEeHCTBA rpaduueckumM MeTooM. PermeHne noka3aTeabHbIX HEPABEHCTB
KomOuHnpoBaHHOE 3aHsTHE 8
Tema 6.5 Conep:xanne yueOHOro MaTepuaa
Jlorapudm uncna. | Jlorapupm  umcima.  CsoiictBa  jorapupmos.  Omneparust
CaoiicTBa norapuMupoBaHus
norapudpmMoB KombOuHanpoBaHHOE 3aHsTHE 6

Conep:kanue yq4eOHOro MaTepHasa




Tema 6.6 Jlorapudpmuueckast ¢QyHkuuss u ee cBoiicrBa. IloHsTHE
Jlorapudmuuecka | norapudmuueckoro ypaBHeHHs. Omnepauusi MOTEHIHUPOBAHMUS.
s QyHKIHS, ee Tpu OCHOBHBIX METOJA PEIICHUS JOrapu(PMUIECKIX YPaBHEHHH:
CBOMCTBA. (byHKUNOHATBHO-TPAPUUECKUI, METON MOTEHUUPOBAHUS, METON
Jlorapudmuueckn | BBeeHHs HOBOH nepeMeHHo. JlorapudpMuieckne HepaBeHCTBA
€ YpaBHEHMUI, KomOuHnpoBaHHOE 3aHsTHE 8
HEPaBEeHCTBA
Tema 6.7 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
Jlorapudmsl B (cooepoicaniie NPUKIAOHO20 MOOYJIs1)
IPUPOLE U [Ipumenenne norapupma. Jlorapudpmuyeckass cnupanb B
TEXHUKE npupone. Ee MaTemaruueckue cBoiicTBa
IIpakTuueckoe 3ansTue 4
Tema 6.8 Conep:xanne yueOHOro MaTepuaa
Pemenne 3anauq. CrenenHasi, mokasarejbHas H JorapupmMudeckas (GyHKIHH.
CrenenHas, Pemenne ypasnenuii
nokasatenbHas 1 | KomOuHMpOBaHHOE 3aHATHE
norapupmudecka | KonTtposbHas paboTa 2
st QyHKUIUU
Pa3gen 7. DneMeHTBI TEOPUH BEPOSATHOCTEH H MATEMATHYECKOH CTATHCTHKH 32
Tema 7.1 Conep:xanne yueOHOro MaTepuaa
CobpbiTHE, CoBMecTHbIe U HECOBMeCTHbIe coObiTHsi. Teopembl 0
BEPOSITHOCTD BEPOSITHOCTH  CyMMbI  COOBITMHA.  YCIIOBHasT  BEPOSITHOCTb.
COOBITHSI. 3aBUCHUMBIC W HE3aBHCHUMBIC COOBITHS. TeopeMbl O BEPOSITHOCTH
CioxeHue u MPOU3BENEHUS COOBITUIN
YMHOKEHHUE KomOuHnpoBaHHOE 3aHsTHE 8
BEPOSATHOCTEMN
Tema 7.2 lIpogheccuonanvno-opuenmuposannoe cooeporcanue
BepositHOCTE B (cooepoicanie NPUKIAOHO20 MOOYJIs1)
npodeccroHanbH | OTHOCHTENIBHAS YacTOTa COOBITHSI, CBOHCTBO €€ YCTOHYMBOCTH.
BIX 3a/a4ax CraTuctuueckoe onpeneaeHue BEPOSITHOCTH. Ouenka
BEPOSITHOCTH COOBITHSI
IIpakTuueckoe 3aHsTHE 8
Tema 7.3 Conep:xanne yueOHOro MaTepuaa
JuckpeTHas Buget cnyuaiineix  BenmumH.  OmnpeneneHue  AUCKPETHOM
chayJaiiHas CIy4allHOM BENWYUHBI. 3aKOH pacHpeneeHus] IUCKPETHOU
BEJIUYMHA, 3aKOH | Cly4alHOW BeJN4YuHBL. Ee 4iCioBbIe XapaKTepUCTUKU
ee KomOuHnpoBaHHOE 3aHsTHE 8
pacnpeneneHus
Tema 7.4 3anaun | Conep:xanue yueOHOro MaTepuasa
maremaTuueckor | Ilepuunas oOpaboTka CTaTUCTHYECKUX [MaHHBIX. UMCIOBbIE
CTaTUCTHUKH. XapaKTEPUCTHKH (CpeaHee apupMeTndeckoe, MeANaHa, pa3Mmax,
mucriepcusi). Pabora ¢ Tabianuamu, rpadpukaMu, 1uarpaMMamMu
KombOuHanpoBaHHOE 3aHsTHE 6




Tema 7.5 Buner cobbiThii, BeposTHOCTE COOBITHH. CIIOXKEHNE U YMHOXKEHNE
DNeMeHTbI BEPOATHOCTEN. [lUCKpeTHas ciydaiiHash BeNWYMHA, 3aKOH €€
TEOpUU pacnpeneneHus. 3aaaun MaTeMaTUYECKOM CTATUCTUKU.

BeposiTHOCTel U | KontposnbHas pabora 2
MaTEeMaTU4YECKON

CTaTUCTUKH

HWunusBunyanapHbI NPOEKT 10
IIpomexyTounas arrectauus (Jx3ameH)

Bcero: 252
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23.
24.
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30

2.3. BOIPOCHI ATOIOBOI'O KOHTPO.ISI 3HAHUI 11O YYEBHOI
JANCHUIIVINMHE «MATEMATHUKA»

Auareopa.

[MonsiTre nepuoaUuecKoi GyHKIMH, TPUMED, HIUTIOCTPALIUS Ha rpaduke.
CBolicTBa CTeNeHel ¢ pallMOHABHBIM MOKazaTesieM. Jloka3aTenbCTBO ONI0M 13 TeopeM (1o
BBIOODY ).
[TonsiTue o Toukax MakcuMyMma (MUHIMyMa) GYHKIHHU, TPUMED, TpadudecKast WO CTPALIHSL.
BeiBon obmelt popmyibl KOpHEH ypaBHEHHS Sin X = d.
IlonaTHne apkcuHyca 4ucia, NpuMep.
OCHOBHO€ CBOWCTBO MEPBOOOPA3HOH, €r0 TeOMETPHUYECKast HILTFOCTPALIHS.
[TonsiTue apkKOCHHYyCa YHCIa, TPUMED.
ITokazarenbHas PpyHKIHUS, €€ cBOHCTBA U rpaduk. JloKa3aTenbCTBO OMHOTO U3 CBOMCTB (110
BBIOODY).
[TonsiTMe apKTaHTeHCA YUCIa, IPUMED.
. Jlorapupmmgeckast GpyHKIHs, €€ cBoiicTBa U rpaduk. Jloka3aTeNbCTBO OIHOTO U3 CBOWCTB
(10 BBRIOODY).
. IloHsATHE IPOU3BOAHOMN, €€ MEXaHUYECKHUI CMBICII.
BeiBon o61melt popmybl KOpHEH YpaBHEHUST COS X = d.
IlonaTHE NPON3BOAHON, €€ FEOMETPUUECKUI CMBICIL.
BeiBon o61melt popmyIibl KOpHEH ypaBHEHHS 1g X = d.
CaoticTsa norapugpmos. JlokazaTeabcTBO OMHOH 13 TeopeM (0 BEIOOPY).
[Tonsitue o0 nepBooOpa3HON PYHKIUH.
OyHKIWS TAHTEHC, €e CBOMCTBA U rpaduk. Jl0ka3aTeabCTBO OMHOTO U3 CBOMCTB (IO BHIOOPY).
[TousiTue o6 uHTErpAeE.
OyHkMs CHHYC, €€ CcBOMCTBA U rpaduk. J[oka3aTenbcTBO OJHOTO U3 CBOUCTB (TI0 BBIOODY).
Dopmyna Hetotona — Jlefibanna. [Ipumep nprumeHeHst GOPMYJIIBbI 111 BEIYHUCICHHS
HUHTErPajioB.
OyHKIMS KOCUHYC, €€ CBOMCTBA U rpaduk. Jloka3aTeNnbCTBO OOHOTO U3 CBOKCTB (IO BBIOOPY).
[IpaBuno HaxoxaeHus HauboIbIIero (HauMeHbInero) 3Hadenus GyHkuuu. [pumep.
[onsitue sxcTpemyma ¢pyHkuun. Ipumep.
IIpusHak mocrosiHCTBa QYHKIMM Ha poMexyTke. [Ipumep, rpadudeckas HILTFOCTPALIHSL.
Teopema 0 BEIMHCICHUH TUIOIAAN KPUBOJUHEHHON TPATEIIHH.
dopmya 1St BBIYUCICHUS IPONU3BOIHON CIOKHON (PYHKIIMH.
Haxoxnenue neppoodpasubix. J{oka3aTenbCTBO OAHOTO U3 TPABUIL
Teopema 0 mpOU3BOIHON CYMMBI ABYX () YHKIIH.
Uucno e. HarypanpHslii torapudm.
. HocraTounsle ycinoBusi Bo3pactanus (yObBaHus) QyHKLIAH.



31. KacarenbHas. BeiBog ypaBHEHUs KacaTenbHOH K rpaduky nuddepeHuupyeMoit GyHKINH B
NAHHOH TOYKE.
32. JlocTaTouHble yCIOBHA MaKCUMyMa (MUHUMyMa) (DYHKIIHH.

I'eometpus.

BsanmHoe pacnonoskeHue IBYX MPSIMBIX B MMPOCTPAHCTBE ((POPMYITHPOBKH U IPUMEPHI).

KacarenbHast IIIOCKOCTB K 1Iapy.

BsanmHoe pacnionoskeHue IBYX IIOCKOCTEH ((hOPMyITUPOBKH U TIPUMEDHI ).

IIpusHak nepneHauKyISIPHOCTH NPSIMOM U TIIOCKOCTH.

Bsaumuoe pacnionoskeHue npsiMoi 1 IMIIOCKOCTH B MPOCTPAHCTBE ((hOPMYTHUPOBKHU H

TIPUMEPBI).

6. OO6béM umHapa.

7. CBolicTBa NapajuIEIbHBIX TUIOCKOCTEH ((POPMYIHPOBKA U TPUMEPHI).

8. Teopema o 6OKOBOW MOBEPXHOCTH MPU3MBIL.

9. TlepneHAMKYJISIP M HAKJIOHHBIE K TUIOCKOCTH ((OPMYIHPOBKH U TPUMEPHI).

10. CpoiicTBa MPOTUBOJIEKAIINX IPAHEH MapaJUICNICIIUIICA.

11. PaccTosiHue MEXy CKPEIIMBAOLTUMHUCS MPSIMBIMH ((POPMYJIUPOBKH U TIPUMEPHI).

12. TInomans GOKOBOH MOBEPXHOCTH KOHYCA.

13. Yroa Mexny CKpeIuBaro LUMHUCS IPSMbIMU ((popMyTHpOBKa U IPUMED).

14. O6BbéM pU3MBL.

15. Yroa mexny npsiMoit M TIOCKOCTBIO ((popMynpoBKa U IpuMep).

16. O6béM UpaMuIHI.

17. Yroa Mexny riockocTsIMH ((GOpMyTUPOBKa U MIPUME).

18. Tlnomans chepsbl.

19. JIsyrpanHslii yroi. JInHEHHBIH yros AByrpaHHOro yria (GopMyJIUpOBKU U TPUMEPHI).

20. Teopema 0 OOKOBOI MOBEPXHOCTH MPABUIIBHON MUPAMUIBI.

21. Ilnomans GOKOBOH MOBEPXHOCTH [UJIUHAPA.

22. IIpuzma (hopMyJTHPOBKA U IPHMEPHI).

23. Ilpu3Hak nepneHaAnKyJIPHOCTH MIOCKOCTEN.

24. Tlpsimast v ipaBUIIbHAS IPU3MBI ( POPMYITUPOBKH U TIPUMEPHI).

25. CpoiicTBa NEPIEHANKYISIPHOCTH TPSIMON U TNIOCKOCTH (JIOKA3aTEIbCTBO OJHOTO U3 HHX).

26. IMapannenenunen. [Ipsmoyronbublil napamenenunen (Gopmynuposku u npumepsr) [IpusHak
MapajIebHOCTH IIOCKOCTEM.

27. Ilupamuzna (GOpMyJTUPOBKH U TPUMEPHI).

28. O6béM KoHyCa.

29. IlpasunpHas mupamuaa (GOpMyIHPOBKHU U TPUMEPHI ).

30. Humuaap (popMyIHpOBKH U IPUMEPHI).

31. Konyc (popmynupoBKH 1 IpUMEPHI).

MBS

3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEGHOM AEATEJIBHOCTH

CTYJAEHTOB
Copepxkanue XapaKTepHCTHKA OCHOBHBIX BH/AOB eSITEJIbHOCTH
o0y4eHHUs CTYAEHTOB
(Ha ypoBHe Y4eOHbIX AeficTBHIH)
Beenenne O3HakOMIIEHHE C POJIBI0 MATEMATHKH B HAYKE, TEXHUKE,

SKOHOMUKE, HH(OPMAIIMOHHBIX TEXHOJIOTHSIX M MPAKTUIECKON
nesitenbHOCTH. O3HaKOMIIEHHE C LEISIMU U 3a/la4aMy U3Y4eHUs]
MaTteMaTHKH npu ocBoeHun npodeccuii CI1O u cnenpanpHoOCTEH
CIIO

AJI'EBPA




Pa3Burtue noHATHA O
qHCcJIe

BemonaeHne apudmMernyeckux NeHCTBHIA HAl YUCIAMH, COUeTast
YCTHbIE U MUCbMEHHBIE TPUEMBI.

Haxoxxnenne npuONMKeHHbIX 3HAUEHUH BETMYUH U
MOTPEIIHOCTEH BBIMUCICHHUH (a0COIIOTHON U OTHOCHTENBHOM);
CpaBHEHHE YHCIIOBBIX BBIPAKEHUH.

Haxoxnenne omubok B mpeoOpa3oBaHUSX U BBIYHCICHUSX
(OTHOCHTCS KO BCEM NYHKTaM MPOrPaMMBbl)

KopHu, crenenn, nora-
pudmbI

O3HakoMJIeHHE C IOHATUEM KOPHsI /-1 CTETIeHU, CBOIICTBaMHU
paauKanoB U MPaBUIaAMU CPABHEHHsI KOPHEH.
DopMyIHpPOBAaHKE ONPENEIICHNsI KOPHsI U CBOUCTB KOPHEH.
Brmucnenue u cpaBHEHNE KOPHEH, BBINOJHEHNUE TPUKUIKH
3HadeHus KopHs. [IpeobpazoBaHue YUCIOBBIX H OYKBEHHBIX
BBIPAKEHUM, COAEPIKALINX PAJUKAIIBL.

BeimonaeHne pacueTos o GopMyiam, COAepKAIUM PaTHKAIIBL,
OCYILIECTBIISIST HEOOXOIUMBIE TIOACTAHOBKH U NIPE0OPa3OBaHMSI.
Omnpenenenue paBHOCUIbHOCTH BbIPAXKEHU C pajuKalaMu.
Pemenne uppannoHanbHbIX YPaBHEHUI.

O3HakoMJIeHHE C IOHATHEM CTENEeHU C AeMCTBUTEIbHBIM
MOKAa3aTeNIeM.

Haxoxnenue 3HaueHUN CTENEHU, UCIOJb3Ys IPU
HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuceiBaHNE KOPHS N-H CTENEHU B BHIE CTENIEHU C TPOOHBIM
MoKa3aTeieM U Hao0OopoT.

DopMyHpOBaHKE CBOWUCTB CTeNEeHel. Bruuciaenue crenexen ¢
pauMOHANBHBIM [TOKA3aTENEM, BBITOIHEHUE NPUKUAKHA 3HAYEHUS
CTEINEHU, CPABHEHUE CTENIECHEN.

IIpeobpazoBanne YNCIOBBIX U OYKBEHHBIX BBIPAKEHHIH,
ConepaKalMX CTENEHU, IPUMEHs CBONUCTBA. Pelenne
MOKA3aTeJIbHBIX YPABHEHU.

O3HakoMJIeHHE ¢ IPUMEHEHHEM KOpHel U cTereHel npu
BBIYMCJICHUH CPEAHUX, JEICHUN OTPE3KA B «30JI0TOM CEUCHHUM.
Pemenre npukyIagHbIX 3a/1a4 Ha CIOXKHBIE IPOLIEHTHI

IIpeodpa3oBanue anre-
Opanueckux
BbIPAKEHHH

BeinonaeHne npeobpa3oBaHmii BEIpAKEHUH, TPUMEHEHHE
(dbopMy 1, CBSI3aHHBIX CO CBOWCTBAMU CTEMEHEH U JIOrapu(pMOB.
Omnpenenenue o0nacT JOMYCTUMBIX 3HAYCHUN
JorapugMUUECKOro BbIpakeHus. Perenne norapuMuaeckux
ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUHN

OcHOBHBIE IOHATHSA

HsyueHne paauaHHOIO METO[A U3MEPEHMUS YIVIOB BPALEHUS U UX
CBSI3M C TPaAyCHOU Mepoii. M3o0pakeHue yrioB BpallleHus Ha
OKPY’KHOCTH, COOTHECEHHE BEJTUIMHBI yTJIa C €r0
PacIOJIOKEHUEM.

Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BUI0B AeATEJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBbIX JeliCTBHIl)

DopmyTupoBaHUE ONPENeIeHUN TPUTOHOMETPUIECKUX (PyHKIIHIA
IUIs1 YIJIOB MMOBOPOTA U OCTPBIX YIVIOB MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA U OOBICHEHNE MX B3aHUMOCBS3H

OcHoBHBIE TPUTOHOME-
TPHYeCKHe TOXKIeCTBa

HpI/IMeHeHI/Ie OCHOBHBIX TpI/IFOHOMeTpI/ILIeCKI/IX TOXAOCCTB OJIA
BBIYUCIICHHSI 3HAYCHUH TPUTOHOMETPUIECKHUX (PYHKIHI 1O
OIHOM U3 HUX

IIpeo6pa3oBanus npo-
CTeHIIHX

HzydeHne OCHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYJITBI
CJIOJKEHHUS], YIBOCHMSI, TPEOOPA3OBAHMS CYMMBbI




TPHTOHOMETPHYECKHUX
BbIPAKEHHH

TPUTOHOMETPHUECKUX (PYHKLUH B MPOU3BEAEHHIE U
MPOU3BEAEHUS B CYMMY U NPUMEHEHHUE IIPU BBIMUCICHUH
S3HAUCHUA TPUTOHOMETPUUICCKOT'O BBIPAXKCHUA U YIIPOILICHUSA €T0.
O3HakoMJIeHHE CO CBONWCTBAMU CUMMETPUH TOUEK HA €IUHUIHON
OKPY’KHOCTH | MTPUMEHEHHE UX JJIs1 BBIBONA (POopMYyT
MPUBCACHNSA

IIpocTeiimmne TPUroHo-
MeTpH4YeCKHe YPABHe-
HMS U Hepasencmea

Pemenue no ¢popmynaM U TPUrOHOMETPUUECKOMY KPYTY
MPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHU.

[IpumeHeHne oOIMX METOOB PEIIEHHs ypaBHEHHH (TIpUBEICHNE
K JINHEHHOMY, KBaAPAaTHOMY, METOJI Pa3JIOKEHUsI HA MHOXKHUTEIIH,
3aMEeHBI IEPEMEHHON) MPU PELICHUH TPUTOHOMETPHUIECKUX
YpaBHEHUN. YMEHHE OTMEYaTh Ha KPyre PEeIIeHUs] MPOCTENIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

Apxkcunyc,
APKKOCHHYC,
APKTAHI€HC YHCJIA

O3HakoMIIEHHE C MTOHITHEM OOPATHBIX TPUTOHOMETPUUIECKHX
(byHKIMA.

Hzyuenue onpeneneHuii apkCuHyca, apKKOCHHYCa, apKTAaHTeHCa
yrcia, GOpMyJIUPOBAHNE HX, H300pakeHNEe Ha €IMHUYHOM
OKPY’KHOCTH, IPIMEHEHHNE NTPU PELICHUN YPABHEHUH

®YHKINU, UX CBOUCTBA U TPAOUKH

DyHKIUH.
Ilonsitue o
HeNpepLIBHOCTH
byHxuun

O3HakoMIIEHHE C MIOHITHEM NIEPEMEHHOMH, pUMepaMu
3aBUCHUMOCTENH MEKAY NePEMEHHbBIMU.

O3HakoMIIEHHE C TOHITHEM rpaduKa, ONpeneseHue MPUHAIIEK-
HOCTH TOUKH rpaduky ¢yHkuuu. Onpenenenue no Gpopmye
npocTeiiell 3aBUCIMOCTH, BUia ee rpaduka. Beipaxkenne no
(dbopMyJie OHON MepeMeHHON Yepe3 ApyTrue.

Os3HakomiieHHe ¢ onpeneneHrneM GyHKINH, GOPMyITHPOBaHUE
ero. Haxosknenue obnactu onpenesienns u 00acTi 3HaUYSHUH
byHKIIUN

CaoiicTBa pyHKIHM.
I'pa¢guueckas narep-
nperauus. lIpumepsl
(pyHKHHOHANBHBIX 32-
BHCHMOCTEH B
peaIbHBIX MPOLECCAX H
SIBJICHHSIX

O3HakomiieHHe ¢ mpuMepaMu (yHKIIMOHAIBHBIX 3aBHCUMOCTEH B
peanbHBIX MPOLECCaxX U3 CMEKHBIX TUCHHITINH. O3HAKOMIIEHHUE C
JOKa3aTeJIbHBIMH PACCY KACHUSIMH HEKOTOPBIX CBOWCTB
JTMHEWHON M KBaIpaTUIHON (PyHKIUH, MpOoBENeHNE NCCIIeNo-
BaHMSI IMHEHHOM, KyCOYHO-TMHEWHON, TPOOHO-TMHEHHON U
KBaJPaTUYHON (PYHKIHH, TOCTPOCHUE UX TPaHKOB.
IToctpoenue u ureHue rpadukos GpyHkuuii. Uccnenopanue
byHKIMH.

CocraBnenne BUIOB (PyHKIHUH 110 TaHHOMY YCJIOBHIO, PEIICHNE
3a7a4 Ha SKCTPEMYM.

BeinonaeHne npeobpaszoBanmii rpaduka GyHKIUN

OopaTHble pyHKUHH

Uzyuenue nonamus obpamnoil pynkyuu, onpeneneHne Buaa u
nocmpoenue 2paguxa oopamuoii GyHxyuu, HaxoHcoenue ee
obnacmu onpeoenenusn u obnacmu 3nayenuii. IlpuMmenenne
CBOWCTB (PyHKLMH MPHU UCCIEIOBAHUH YPABHEHUH U PELICHUN
3a7a4 Ha 9KcTpeMyM. O3HAKOMIIEHHUE C TIOHATHEM CJIOKHOM
dyHKIIMHU

CreneHHble, MNOKa3a-
TeJbHBIE, JJIorapupmu-
YyeCKHe H TPHTOHOMe-
TpHYeCKHe (PYHKIHH.
Oo0paTHble TpUroHome-
TpHYecKHe (PYHKIUH

Bouucnenne 3HaueHH QyHKIMIA 10 3HAYEHUIO apTyMEHTa.
Omnpenenenne NOJOKEHUS TOUYKH Ha Tpaduke 1o ee
KOOpIMHATaM U HAa00OpOT.

Ucnonp3oBanne CBONCTB (PyHKIUH 151 CPABHEHUS 3HAUEHHI
cTeneHei u jorapudmos.

IMocTpoenue rpaduKoB CTEMEHHBIX U JIOTAPU(PMUIECKIX
(byHKIHHA.




Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BUI0OB AeATEJIbHOCTH
CTYAEHTOB (HA YPOBHE Y4eOHBbIX J1eiiCTBHIl)

Pemenne nokasarenbHbIX U JOrapupMUIECKUX YPaBHEHUN U
HEPABEHCTB IO U3BECTHBIM AJITOPUTMAM.

O3HakoMJIeHHE C IOHATHEM HENPepbIBHON NepUOIUYECKON
¢byHkuMu, GopMyIMpOBaHUE CBOMCTB CHHYCA U KOCHHYCA,
MOCTPOEHUE UX rPpadUKOB.

O3HakoOMIIEHHE C MOHITHEM rapMOHHYECKUX KOJIeOaHUH
NpUMeEPaMHU TrapMOHHYECKUX KOJICOaHUHN ISl ONTHUCAHUS
NPOIIECCOB B (PU3MKE U IPYTUX OOIACTAX 3HAHMUS.
O3HakoMJIeHHE C IOHATHEM Pa3pbIBHOM NMEPUOANYECKON
¢bynkumu, popMynupoBaHue CBOMCTB TAaHI€HCA U KOTAHTEHCA,
MOCTPOEHUE UX rpadUKOB.

IIprmeHeHne CBOMCTB (PYHKUMH JIs1 CPABHEHUST 3HAUCHHI
TPUTOHOMETPHUECKUX (PYHKLUUHN, pEIIEHUs] TPUTOHOMETPHUECKUX
ypaBHeHUH. [locmpoenue epaghuxos odpammwix
mpueoHoMempuyeckux QynKyuii u onpeoenenue no
epaguram ux ceoticme. BpinonHeHne mpeodpa3oBaHus

rpa¢uKoB

HAYAJIA MATEMATHYECKOT'O AHAJIM3A

IMocaenoBaTeIbHOCTH

O3HakOMJIEHHE C MIOHATHEM YHCIIOBOH ITOCIEA0BATENbHOCTH,
crioco0aMu ee 3aaHusl, BBIUMCICHHSAMH €€ YICHOB.
O3naxomaenue ¢ nouamiuem npeoena

nociaeoosamenvrocmu. O3HAKOMIJIEHHE C BBIYHUCICHUEM CYyMMBbI
OeCKOHEYHOTO YHCJIOBOTO Psiia Ha MPUMEPE BbIUMCIICHHS CYMMBbI
0ecKOHEeuHO yOBIBaIOLIEH reOMETPUIECKOMN MPOrPECCHH.
Peruenne 3ana4 Ha npuMeHeHue HOPMYJIbI CYyMMbI OECKOHEUHO
yObIBaIOIEH T€OMETPUIECKON POTrPeCcCHH

IIpoussoanas u ee
NpPHMEHEHHE

O3HakoOMIIEHHE C TIOHSITHEM MPOU3BOIHOM.

Uzydenue u GopMyIHpOBaHHUE €€ MEXAHUIECKOTO U
reOMETPHUYECKOTO CMBICIIA, H3YUEHNE aJITOPUTMA BBIYHCIICHUS
MPOM3BOJHON Ha MPUMEPE BIMUCIEHHSI MTHOBEHHOH CKOPOCTH U
YIJIOBOTO KO3((ULIMEHTA KacCaTeIbHOM.

CocraBiieHue ypaBHEHUS KacaTeNIbHOH B 00IIeM Buze. Y CBOEHUE
npasun auddepeHurnpoBanus, TaOIUIBI TPOU3BOIHBIX
3JIEMEHTAPHBIX QYHKIUH, TPUMEHEHHUE IS
mddepenHnmpoanus GyHKUNH, COCTABICHNUS YPABHEHUS
KacatenapbHOH. M3ydeHue TeopeM O CBsI3U CBOMCTB (QYHKIIMH U
MPOM3BOIHON, POPMYIUPOBKA HX.

[IpoBeneHue ¢ MOMOIIBIO TPONU3BOIHOM UCCIIENOBAHMS (YHKIIHH,
3aIaHHOH (POPMYJION.

Y CcTaHOBJIEHUE CBSA3H CBOMCTB (PYHKLIMH U MPOU3BOAHOM IO MX
rpadukam.

IIpumenenne Npon3BOIHON AJIS PELICHUS 3a]1a4 Ha HAXOXKICHHE
HanOOJIbIIEr0, HANMEHBLIETO 3HAYSHHS U Ha HAXOXKICHHE
JKCTPEMyMa

IlepBooOpa3nas u
HHTErpaj

O3HakoMIIeHHE C IOHITHEM HHTETpasa v epBooOpasHOM.
UzyueHue npasuiia BEIYHCICHNUS IEPBOOOPA3HOIN U TEOPEMBI
Hrerorona— JleliOanma.

Pemenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ MTPOU3BOIHOM,
BBIYHCJIEHIE IEPBOOOPA3HON It JAHHOH (DYHKIIHH.




YpaBHEHUS U CUCTEMbI
ypaBHEHN
HepaBeHCTBa 1 cucTe-
Mbl HEPABEHCTB C
ABYMS NepeMEHHbIMM

CopepxxaHune 0byyeHus

PelleHve 3aa4 Ha NPUMEHEHWE NHTerpana 4/1f BblYMC/eHNS
(hM3MYECKNX BEIMYMH W NOLagein
YPABHEHNA N HEPABEHCTBA
O3HaKoM/IeHMe C MPOCTENLIVMMN CBEAEHUSMUN O KOPHAX
anrebpanyeckmx ypaBHeHuWin, NOHATUAMU UCCNeL0BaHNS
YPaBHEHWUIA 1 CUCTEM YpPaBHEHWIA.
3yyeHune Teopmmn paBHOCU/ILHOCTM YpaBHEHWI 1 ee
npumMeHeHuns. MOBTOPeHME 3anncK peLleHns cTaHAapTHbIX
YypaBHEHUI, NpMemMoB Npeobpa3oBaHNA ypaBHEHWI 41 CBeAeHUS
K CTaH4apTHOMY YpaBHEHUIO.
XapaKTepucTmKa OCHOBHbIX BUAOB AeATENIbHOCTW CTYAEHTOB
(Ha ypoBHe y4YebHbIX AeACTBUN)
PelleHve paLMoHanbHbIX, MppaLMOHaIbHbIX, NOKa3aTe/lbHbIX U
TPUTOHOMETPUYECKNX YPaBHEHWUIA N CUCTEM.
cnonb3oBaHve CBOMCTB M rpanKoB (DYHKLWIA A1 peLleHuns
ypaBHeHWi1. MoBTOpPeHE OCHOBHbLIX MPUEMOB PELLEHNS CUCTEM.
PelleHve ypaBHeHWI C MPUMEHEHMEM BCEX MPUEMOB
(pa3noXKeHNs Ha MHOXMWTENN, BBEAEHUS HOBbIX HEU3BECTHbIX,
MOACTAHOBKW, rpauyecKoro Metoja).
PelleHve CMCTEM YpPaBHEHWI C MPUMEHEHNEM Pa3INYHbIX
cnoco6os. O3HaKOMJIEHUME C 06LLMMMN BONPOCAMU PeLLEHUS
HepaBeHCTB 1 NCNONb30BaHMe CBOMNCTB U FpaKoB PYHKLWI
NPy peLleHnn HepaBeHCTB. PelleHne HEPaBEHCTB M CUCTEM
HEpaBEHCTB C MPYMEHEHVEM Pa3NYHbIX COCOOOB.
MpuMeHeHne maTeMaTUYeCKNX METOLOB AN peLleHns
coAepXaTeibHbIX 3afa4 13 pa3iMuHbIX 061acTell HayKu U
NPaKTUKWN. VIHTepnpeTnpoBaHmMe pesynbTaToB C y4eToM
peasibHbIX OrpaHuyeHunin

3NNIEMEHTbI KOMBEVUHATOPUKW, TEOPVWN BEPOATHOCTEIN U

OCHOBHbIE MOHATUSA
KOMOUHaTOPUKM

3NeMeHTbI Teopum
BEPOATHOCTEN

MpeacTaBneHne JaHHbIX
(Tabnuupl, guarpammbl,

rpagukmn)

CTATUCTUKN

N3yuyeHne npaBuna KOMOMHATOPUKU U TPUMEHEHNE
npu peleHnm KoMOMHaTOPHbIX 3ajau.

PeweHne KOMOMHATOPHBIX 3aa4y MeToA0M nepebopa

M MO NPaBuly YMHOXEHUS.

O3HaKOM/IeHWEe CNOHATUAMMWN KOMOUHATOPUKMN:
pasMeleHNAMM, COYeTaHUAMMN, NepecTaHOBKaMmM n
hbopmynamm NS UX BbIYUCNEHUS.

Ob6bACHEHUEe U NPUMEHEHME GOPMYN ANA BbIYNCNEHNSA
pasMelleHWUiA, NepecTaHOBOK U COYETAHUI Npwn
peweHnn 3agau.

O3HakoMneHne ¢ GUHOMOM HbHOTOHA U TPEYroNbHUKOM
Mackans. PelweHne npakTUYeCKNX 3ajayd C
MCNONb30BAHMEM NOHATUW U NPaBUN KOMOUHATOPUKHU

N3yuyeHne Knaccmyeckoro onpefeneHns BeposaTHOCTH,
CBONCTB BEPOATHOCTU, TEOPEMbI O CyMMe
BEPOATHOCTEN.

PaccMOTpeHMe MPUMEPOB BbIYNC/IEHUSA BEPOATHOCTEA.
PeweHmne 3agay Ha BblYUCNEHNE BEPOATHOCTEN COObITU

O3HaKOMMeHMWe C NpeAcTaBNEHUEM YMCNOBbIX JaHHbIX
M UX XapaKTepucTukKamm.



MpaAMble 1 NIOCKOCTU
B MPOCTpPaHCTBE

OCHOBHbIe MOHATUA
KOMOUHATOPUKN
CopepxaHue
00y4eHuns

MHOrorpaHHuKu

PeweHne NnpakKTMYeCKNX 3ajay Ha 06paboTKy
YMNCNOBbIX AaHHbIX, BbIYNCNEHNE UX XaPaKTEPUCTUK
FTEOMETPUNA
®opMynnpoBKa 1 NpuBeAeHWe L0Ka3aTeNbCTB NPU3HaKOB
B3aMMHOI0 PacroIOKEHNS NPAMbIX U NIOCKOCTEN.
Pacno3HaBaHVe Ha YepTeXxxax U MOLENAX pas/InyHbIX Cly4vaes
B3aMMHOI0 PacrofIOKEHNA NPSAMbIX U NIOCKOCTENR,
aprymMeHTMpOBaHMe CBOUX CYXAeHWiA. dopmynuposaHme
onpegeneHnin, NP3HaKoB 1 CBONCTB NapanienbHbIX 1
nepneHANKYNAPHbIX MAOCKOCTeN, ABYTPaHHbIX U IMHEAHbIX
yI/10B.
BbInonHeHMe NOCTPOEHMS YII0B MeXAY NPsSMbIMUA, NPSMON 1
MAOCKOCTbIO, MEXAY NJIOCKOCTAMYU MO ONUCAHUIO U
pacrno3HaBaHue UX Ha MOLeNsX.
MpuMeHeHNe NPU3HAKOB M CBOMCTB PacroNOXeHNA NPSMbIX U
MAOCKOCTEN NpU peLLeHny 3agau.
N306paxeHne Ha pUCyHKax U KOHCTPYUpPOBaHUe Ha MOAENSaX
neprneHANKYNAPOB U HAKMOHHBIX K NA0CKOCTH, MPAMbIX,
napannenbHbIX MNAOCKOCTER, YINI0B MeXAy NpAmMoii 1
MAOCKOCTbIO Y 060CHOBaHMe NOCTPOEHUS.
PelleHve 3afay Ha BbIYMC/IEHNE TEOMETPUYECKNX BENNYVH.
OnucbI-BaHWe PacCTOAHUS OT TOYKM 40 NAOCKOCTH, OT MPAMOiA
[0 NAI0CKOCTU, MEXAY MNOCKOCTAMU, MEXAY CKpeLyMBaroLLMMucs
NPAMbIMUW, MEXAY NPOU3BO/IbLHBIMU (Urypamu B MPOCTPaHCTBE.
XapaKTepucTKa OCHOBHbIX BULOB eATEeNIbHOCTM
CTYAEHTOB (Ha YPOBHe Y4eOHbIX AeNCTBUIA)

®opMynnpoBaHne 1 A0Ka3blBaHe OCHOBHbIX TEOPEM O
paccTosHUAX (TeopeM CyLLecTBOBaHMUS, CBOMCTBA).
N306paxeHne Ha YepTexax U MOAensx pacCcTosHUA U
060CHOBaHWe CBOUX CYyX/eHWin. OnpegeneHvie U BblYUCIEHNE
paccTosHWI B NpPOCTpaHcTBe. MNMprMeHeHne hopMyn 1 TEOpeM
NNaHUMETPUN AN peLleHns 3aaau.

O3HaKoM/IeHMe C MNOHATUEM Mapas/ieNIbHOr0 MPOEKTUPOBAHNSA U
ero cBovicTeaMmu. ®opmynIMpoBaHume TeopeMbl 0 Nnowaau
OpTOroHaNbLHON NPOEKLNN MHOTOYTONbHUKA.

MpumeHeHWe Teopun 418 060CHOBaHWS MOCTPOEHUI 1
BblUMC/IEHWIA. APryMEeHTUPOBaHME CBOMX CYXXAEHWI O B3aMHOM
PacroioXeHMN NPOCTPAHCTBEHHbIX (Uryp

OnucaHue 1 XxapakKTepUCTMKa pasnnNyHbIX BUO0B
MHOFOrPaHHWKOB, MEPeYncieHne nx 3j1IeMeHTOB ¥ CBOMCTB.
N306paxxeHne MHOrorpaHHMKOB U BbINO/IHEHWE NMOCTPOEHUSA Ha
N306pAXKEHUAX U MOAENAX MHOTFOrpaHHUKOB.

BbluncneHne NMHeHbIX 31eMEHTOB U YI/I0B B
MPOCTPAHCTBEHHbIX KOH(UTypauuax, apryMeHTpoBaHue CBOMX
CYXXAEHWNIA. XapaKTepucTunka 1 n3obpaxeHve
CeyeHust,,pa3BepT KN MHOTOrpaHHWKOB, BblYUCNEHME NoLwasei
MOBEPXHOCTEN.

MocTpoeHne NPOCTeALINX CeYeHNiA Kyba, NpusMbl, NMpaMuibl.
MpumeHeHNe PaKTOB M CBEAEHMWI U3 NNAHUMETPUN.
O3HaKOM/IeHMe C BUAaMU CUMMETPUIA B NPOCTPAHCTBE,



(dbopMyTUpOBaHHE ONPEESICHUN U CBOMCTB. XapaKTepUCTHKA
CUMMETPHUH TeJ BPALEHNUsI U MHOTOTPAaHHUKOB.

IIpumeHneHune CBOMCTB CUMMETPUH MPU PELICHUH 3a7a4.
Hcnonp3oBarne NpuoOpEeTEHHBIX 3HAHUH [T UCCIIEIOBAHMS U
MOJZIEJIUPOBAHUS HECJIOKHBIX 3aa4.

H300paskeHne OCHOBHBIX MHOTOTPAHHUKOB H BBITOJIHEHUE
PUCYHKOB IO YCJIOBUSIM 33734

Tena u noBepxHoOCTH
BpalleHHs

O3HakoMIIEHHE C BUAMH TeJ BpaLeHus, (POPMyJIHPOBAHNE HX
ONpEeAESICHUN U CBOMCTB.

DopMyIMpOBaHUE TEOPEM O CEUEHHUH 1apa MJIOCKOCTHIO U
IUTOCKOCTH, KacaTeJIbHOH K cepe.

XapakTepucTHKa 1 N300pakeHNe TN BPALICHUs, HX Pa3BEPTKU
CEeueHUs.

Pewenue 3a1a4 Ha MOCTPOEHUE CEUEHU, BBIUUCIEHUE JIJTUH,
paccTosiHuH, yrios, miomaneil. [Iposenenue nokasaTeabHbIX
PacCy KAEHUN NPU PELICHUH 3a1a4.

IIpuMmenenue CBOMCTB CUMMETPHUH NPH PELIEHUH 33724 Ha TeJa
BpaLIeHNsI, KOMOMHALIUIO Tel.

H300paskeHne OCHOBHBIX KPYTJIBIX TEJ U BBINOJHEHUE PUCYHKA
10 YCJIOBHIO 3a7a4u

2

HU3mepenus B
reoMeTpHu

O3HakoMIIEHHE C MIOHATHAMH TUIOIIAAN U 00beMa, aKCHOMaMH U
CBONCTBaMH.

Pemenue 3a1a4 Ha BBIYMCISHHUE TUTOIIAACH TUIOCKUX QUTYP C
NPUMEHEHHEM COOTBETCTBYIOIINX (popmya U pakToB U3
UIaHUMeTpHH. M3yuerne TeopeM O BEIMUCIEHHH 00 BEMOB
NPOCTPAHCTBEHHBIX TEJI, pEIICHUE 3a1a4 Ha MPUMEHEHHUE
¢dopmy BerancieHust oobeMos. M3yuenue Gopmya amst
BBIYUCIICHUSI TJIOIIAIeH MTOBEPXHOCTEH MHOTOIPAHHUKOB H TEJ
BpALICHHUSI.

O3HakoOMIIEHHE C METOJIOM BBIMUCIIEHHS TUIOLIAIN TIOBEPXHOCTH
ceprl. Pemenne 3amad Ha BBIUMCIICHUE TUIOLIA el TOBEPXHOCTH
POCTPAHCTBEHHBIX TEJI

Koopaunatel u

O3zHakoMJIeHHEe ¢ IOHATHEM BekTopa. M3ydeHue nexkapToBoi

BEKTOPbI CHUCTEMbI KOOPAMHAT B MPOCTPAHCTBE, IIOCTPOEHHE 10 3aJaHHBIM
KOOpAMHATaM TOUEK U MJIOCKOCTEH, HaXOXKIeHNEe KOOPANHAT
TOYEK.
Copepkanue XapakTepuCcTHKA OCHOBHbIX BH/IOB J1esITeJIbHOCTH
o0y4eHHs CTY/IeHTOB (Ha ypOBHe Y4eOHbIX JeiicTBHIl)

Haxoxxnenne ypaBHEHUH OKPYIKHOCTH, ChEPBI, TIIOCKOCTH.
Brrucnenue pacCToOAHUN MEXIy TOUKAMHU.

HsyueHne cBONCTB BEKTOPHBIX BEJIUYMH, IPABUII PA3JIOKECHHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUJI HAX OXKACHUS
KOOPJAMHAT BEKTOPa B MPOCTPAHCTBE, MPABUJI AEHCTBUN C
BEKTOpPAMH, 33JaHHbIMH KOOPJANHATAMHU.

IIpumenenue Teopun Npu peLIeHNH 3aa4 Ha JEHCTBHS C
BEKTOpaMu. M3yueHne CkalsspHOro NpoOU3BENEHUSI BEKTOPOB,
BEKTOPHOIO YpaBHEHUs MPsIMON U 1tockocTu. [Ipumenenune
TEOPHUU MPH PELICHUH 3a7a4 Ha JEHCTBHsI C BEKTOPAMH,
KOOPJAMHATHBINA METOA, IPUMEHEHNUE BEKTOPOB AJI1 BBIUYUCIICHUS
BEJIMUUH YIJIOB U paccTossHUM. O3HaKoOMIIEHHE C
JOKA3aTeJIbCTBAMU TEOPEM CTEPEOMETPUH O B3AUMHOM




PacIMOJIOKEHUH NPSIMBIX U TUIOCKOCTEN € UCIIOJIb30BAHUEM
BEKTOPOB

3.1. HHJIUBUAYAJIBHBIA TPOEKT

WUHpouBuoyandpHBII TPOEKT MpencTaBiseT coOol yueOHbI mpoekT wuiam  ydeOHoe
HCCIIEIOBAHNE, BBIMOJIHAEMOE 00yUaIOIIIMCS B pAMKaX OJHOT'O WJIM HECKOJIBKUX YI€OHBIX TUCLIUITIIIH
C LIETIbI0 TPUOOPETEHHSI HABBIKOB B CAMOCTOSITEIbHOM OCBOEHUH COZIEPKaHHS U METOIOB M30PaHHBIX
oOJyacTeil 3HAaHUH W/WUJIM BUIOB ACATENBHOCTH, WIIM CAMOCTOATEIBHOM NPUMEHEHUH MPHOOPETEHHBIX
3HaHUH U COCOOOB ACHCTBUI MPU PELICHUH MPAKTHUYECKUX 3a/1a4, a TAKXKE Pa3BUTHSI CIIOCOOHOCTH
NPOEKTHPOBAHUS W OCYLIECTBIIEHHS] LEJIECOOOpasHOH ©  Pe3yJIbTATUBHOW  JESITEIBbHOCTH
(O3HaBATENLHOM, KOHCTPYKTOPCKOH, COLMANBHOM, Xy103KeCTBEHHO-TBOPUYECKON, HHOM).

IIpoekTHast nEATENbHOCTb CTYACHTOB SBJISIETCS OJHUM M3 METOAOB Pa3BUBAIOIIEIO
(TMYHOCTHO-OPUEHTUPOBAHHOTO) OOyYeHHMs, HaMpaBjeHA Ha BbIPAOOTKY CaMOCTOSITENbHBIX
HCCIIEIOBATEIbCKIX YMEHHH (ITOCTAaHOBKA MpoOieMel, cOop u 00padoTka nH(pOpMaIuy, NpoBeneHUE
SKCIIEPUMEHTOB, AaHAJIHM3 IMOJNYYCHHBIX pe3yJbTaTOB), CIIOCOOCTBYET PAa3BUTHIO TBOPYECKUX
CHOCOOHOCTEH M JIOTMYECKOrO MBILIUICHHS, OOBENUHSIET 3HAHUS, MOJyYeHHbIE B XOIe Yy4eOHOro
nporiecca, U NpruodIIaeT K KOHKPETHBIM JKU3HEHHO BaKHBIM U MPO(ECCHOHANBHBIM MpodieMaM.

IIpoekTHast HESATENBPHOCTb SIBJIACTCST OO0S3aTENBbHONH HacThlO YUEeOHOH JeATeNbHOCTH
CTYAEHTOB mepBoro kypca. CTyneHTHl BBINOJNHSIOT WHAWBUAYAJIbHBIE MPOEKTHI 32 CUET BPEMEHH,
OTBEIEHHOT'O Ha CAMOCTOSITENIbHYIO PaboTy.

Bo03MOKHBI CrieAyIoLIe THITBI HHIUBUYJIBHBIX TPOEKTOB:

— wuHpOpPMALMOHHBIE U MPOOIeMHO-pedepaTrBHbIE PAaOOThI, HAMMCAHHBIE HA OCHOBE HECKOJBKHX
HAYYHBIX U JJUTEPATYPHBIX UCTOUHUKOB U MPEATIONATAIOLINE COMOCTABIEHUE TaHHBIX M3 Pa3HbIX
UCTOYHUKOB M HA OCHOBE 3TOT'0 COOCTBEHHYIO TPAKTOBKY IOCTABJICHHON MPOOJIEMBI,

— BKCMEePHMEHTAJIbHBIE Pa0OThI, HANTMCAHHBIE HA OCHOBE BBITIOJHEHHUS SKCIIEPUMEHTA, OMTUCAHHOTO
B HayKe M HUMEIOINEr0 HW3BECTHBIH pE3yJbTaT, HOCIT CKOpee HIUTFOCTPATUBHBIA XapakTep MU
NPEATOIaraloT CaMOCTOSITENIbHYIO TPAKTOBKY OCOOCHHOCTEH pe3yjbTaTa B 3aBUCHMOCTH OT
U3MEHEHUsI UCXOHBIX TAHHBIX;

— HATYpPaJUCTHYECKHE U OIUCaTebHbIE pPaloThl, NpeAcTaBisomue coboil HabmoneHue W
Ka4eCTBEHHOE OMUCAHNE KaKOTrO-THOO SIBJICHUS,

— HCCIENOoBaTeNbCKUE padOThI, BBIMOJIHEHHBIE C MOMOIIBI0 KOHKPETHBIX METOIUK M HMEIOLIHe
COOCTBEHHBIH HKCIEPUMEHTAIBHBII MaTepua], Ha OCHOBAHHMHM KOTOPOrO AENAETCs aHaIu3 U
BBIBOZIBI O XapPaKTEPE UCCIEAYEMOTO SIBJICHUS,

— TMPaKTHKO-OPUEHTHPOBAHHBIE PAOOTHI, MPEAMONATAONINE H3TOTOBIEHHE MATEPHATIBHOTO 00 BEKTa
(Mopmeny, MakeTa WM HHOTO KOHCTPYKTOPCKOTO U3EIIHS).

le/IMeprle TE€Mbl HHAUBUAYAJIbHBIX MPOECKTOB

1. Kanenpapb: OT APEBHUX BPEMEH 0 HALIUX JHEH

2.Korna nossBUIINCh OTPULIATENIbHBIC YUCIIA

3.M3y4deHne CTapUHHBIX MEp U UX NPUMEHEHUE B COBPEMEHHOMN IIKOJIEe
4 Kto m306pen apabckue unudpe! 1 ynucaa?

5.KT0 kak cuuraer

6.Kypbesbl, copusmbl, napagokcsl B MATEMAaTHKE

7.KppuiaTele MATEMaTHYECKUE BBIPAKEHUS

8 Maremaruka JIpesnero Boctoka

9.Maremaruka B [{pesHelt 1 pennun



10.Maremartnka HapOAOB MUpa

11.MaremaTuku 1 UX OTKpBITUSA B roasl Benukoit OtedecTBeHHOMN BOIHBI
12 Marematuku U MaTeMaTHKa B roabl Benukoit OteuecTBeHHON BOHHBI
13 . Marematuueckue Taiinel Jlpesnero Erunra

14 Marematuueckoe Hacneaue Jlpesneit Pycu

15.Meroasl pelieHns: ypaBHEHHH B cTpaHax JlpeBHero mupa

16. Hexotopele Bexu pa3BUTHSI MAaTEMaTUKHU

17.0 cekpere mpoucxoxaeHus apadckux mudp

18.0003HaueHne YnceN y pa3HbIX HAPOIOB

19 IlosiBeHNE U pa3BUTHE YUCTIA

20."TIpenaHpst cTapuHbI aNEKOH" (peleHne CTApUHHBIX 3a1a4)

21 .TanHCcTBEHHAs! UCTOPUSI COBEPLIEHHBIX YUCE

22 PoxneHue cuyera

23.CnaBsiHCKasi HyMepaLusl

24 TlepBblii pyCCKUN yUeOHUK JJI1 CAMOM TOYHOUM HAYKH — MaTEMATHKU
25 IlpoucxosxaeHue reoMeTpun

26 IlpoucxosxxaeHrue reOMETPUYECKUX TEPMUHOB

27 Benukue reHuy OpoLioro

28.Benukue JKeHIIUHbI-MaTEMATUKH

29 Benukue MaTeMaTUKU MPOLIIOTO

30.Benukue yueHble-MaTeMaTHKH

31.Bxian CoBerckux MaTeMaTHKOB, hr3ukoB 1 MexaHUKOB B [1oGeny Han I'epmanueii B 32 Benukoi
OTteuecTBEHHOI1 BOliHE

33 .BiusiHuEe HCTOPUYECKUX COOBITHI HA PAa3BUTHE MATEMATHKH

34 BO3HUKHOBEHHE CUETA

35.BO3HUKHOBEHHE YUCET

36.Bo3HukHOBeHHE U(P U apUPMETUIECKUX 3HAKOB

37 BocnuTtaHue MpUMEpPOM: JIFOOOBH B JKU3HH BEJIMKHX MAaTeMaTUKOB

38 .Brigaromuecs >keHIUHbI-MaTEMaTUKH

39 I'anepes BEIUKUX MaTEMaTUKOB

40.I'eomerpus B Jlpesem Erunre

41 I'eomeTpus OT IPOLIJIOrO K HACTOSILEMY

42 H3BecTHbIE KEHIIUHBI-MAaTEMAaTUKN

43 Hcropuyeckue 3a0a4u

44 Uctopudeckue CBEECHUs O MaTEMaTHUKeE

45 HVctopusi BOSHUKHOBEHHS alreOphl

46 . Mctopusi BOSHUKHOBEHUSI T€OMETPUH

47 Vctopusi BOSHUKHOBEHHSI Ipobei

48 Mctopusi BOSHUKHOBEHUsI MATEMATUKH

49 Hctopust BOSHUKHOBEHUsI MaTeMAaTUKU Ha Pycu

50.McTopusi BOSHUKHOBEHUS] HATYPAJIbHBIX YUCEI

51.McTopusi BOSHUKHOBEHUS] OTPULIATEIbHBIX YUCEN

52 HUcTopusi BOSHUKHOBEHUS TaOJIHIBI YMHOKEHUS

53.HcTopust BOSHUKHOBEHUS YHCEIL.

54 Hcropusi reoMeTpun

55 .HUcropust necsaTuaHbIX Apodeit

56.Uctopus npeBHel apudmeTuku

57 Uctopus npobeii

58 Ucropus norapudmor59.Codrsi Bacunbesna KoBanesckasi: mepsasi sKeHITUHA-MATEMATHK
60.Benukas xeHmuHa-Marematuk [ unarust Ajexcannpuiickas6 1. MccienoBatenbckue padoThI:
Jleonapno @udonauum

62.A H. KonmMoropos — pa3sHOCTOPOHHSIS TINYHOCTh XX B.



63.AHApeit HukonaeBny Konmoropos — y4yeHblil--mateMaTtuk64.0puramm n reoMeTpums
65.0pTOTPEYro/ibHNK 1 ero CBOWCTBa

66.0C06eHHOCTI NOCTPOEHUS Ha KNeTYaTon bymare

67.0T oTpe3Ka [0 BeKTOpa

68.0T napannenorpamMmma 4o 30/10TOr0 CeYeHUs.

4. YcnoBus peanmsauuy nporpaMmbl 06w,eo6pasoBaTenlbHOM AUCLUNANHDI

4.1. Ona peanusaumy nporpammbl AUCLUNAUHBI LO/MKHbI ObITh MPefyCMOTPeHbI ChnefytoLne
cneynanbHble NOMeLLeHUS:

Peanusauua nporpammsl AUCUUNANHBLI TPeOyeT HaMyns y4ebHOro KabuHeTa MaTeMaT UK.
O6opypfoBaHme y4yebHOro KabuHera:

- N0CaZl04HbIe MeCTa Mo KOMYecTBY 00y4aroLmMXCs;

- paboyee MecTO npenojasaTens;

- KOMMNEKT y4ebHO-Harnsa4HbIX N0CoOuiA;

- KOMMNJIEKT 3/1eKTPOHHbIX BUAeOMaTepUanos;

- 33/laHNS 4N KOHTPOJIbHbIX pabor;

- NPO(heCcCMOHaNbHO OPUEHTUPOBAHHbIE 3a[aHNS;

- MaTtepuanbl 3K3ameHa.

TexHnyeckune cpeacTea 00yyeHus:

- NepCOHasIbHbIV KOMMbIOTEP C INLLEH3MOHHBIM MPOrpaMMHbIM 06ecrneyYeHnem;

- MPOEKTOP C 3KPAHOM.

4.2. VIHhopmayMoHHoe o6ecneyeHne peanmsalymm nporpaMmbl

PEKOMEHAYEMAA NNTEPATYPA
OcCHOBHag:

1 boromonos, H. B. Martematuka :y4yebHMK Ans cpefHero npogeccnoHanbHOro o6pasoBaHmns /
H. B. boromonos, N. V. CamolineHko. — 5-e n3g., nepepab. u gon. — MockBsa : /3haTenscTBo
KOpaiiT, 2023. — 401 c. — (MpodeccmoHanbHoe obpasoBaHne). — ISBN 978-5-534-07878-7. —
TeKCT : aneKTPOoHHbIN // Obpa3oBaTtensHas nnatgopma KOpanT [cant]. —

URL.: https://urait.ru/bcode/511565 (gaTa obpaiieHns: 04.06.2023).

2. boromonos, H. B. Martematuka. 3aaumn ¢ pelieHusamu : y4yebHoe nocobue ans cpefHero
npoeccroHansHoro obpasosaHusa / H. B. boromonos. — 2-e u3g., ucnp. n gon. — MOCKBa :
WN3paTtenbcTBo KOpaiiT, 2023. — 755 ¢. — (MpodeccnoHansHoe o6pasoBaHmne). — ISBN 978-5-534-
16211-0. — TeKCT : 3aNeKTPOHHbIN // ObpasoBaTensHas nnatdopma KOpainT [caiT]. —

URL.: https://urait.ru/bcode/530620 (gaTa obpatieHns: 04.06.2023).

3. Martematuka: yuebHuk / M./.bawmakos, - 2-e nsg., crep. Mockea: KHOPYC 219. - 394 c. -
(CpepfHee npodeccnoHanibHOe 06pa3oBaHue).

4. l'eomeTtpua. 10 - 11 knaccbl: yyeb. [nsa o6uieo6pa3oBaT.yupexaeHunii : 6a3oBbiii 1 npodun.
YposHu / [/1. C. AtaHacsH, B. ®. bytysos, C. b. Kagomues v ap.] 22-e n3g. - M. :TlpocseLyeHue,
2022. - 278 c.: vn. - (MTIY - wkone). - ISBN 978-5-09-024966-9/


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

5. Mopakosuud A.I'. Anrebpa u Hauaina Matemarudeckoro aHanmuza. 10 — 11 knaccel. B 24, YueGHUK
TS yqamuxcst o0meo0pa3oBaTeNbHbIX yupekaeHuit (6a3oBbiii yposenb) / A. I'. Mopakosud. — 13-e
u3a., crep. — M. :MuemosuHna, 20017. —719c. : un.

ISBN 978-5-346-03812-2.

@

10.

I1.

12.

13.

14.
15.

16.

17.

18.

26.
27.

28.

JAonoJHUTeIbHAS:

AmmmoB IILLA. u ap. Marematuka: anrebpa U Hadaja MaTeMaTHUYECKOTO aHAIM3a, T€OMETPHSL.
AnreOpa u Hadaja MaTeMaTH4ecKoro aHanusa (0a3oBbIil U yriayOneHHbIi ypoHH). 10—11 kjac-
cel. — M., 2014,

Aranacsn JI. C., byrysoB B. @, Kagomues C.b. u ngp. Marematuka: anreOpa m Havana
MaTreMaTHueckoro aHanusa. I eomerpus. I'eomerpust (6a30Bblil 1 yrayOneHHbIH ypoBHH). 10—11
kjaccel. — M., 2014,

bammakoB M. . Maremaruka: y4eOHUK AJist CTYA. yUpexkneHui cpen. mpod. oOpa3oBaHus. —
M, 2014.

bammakos M. . Maremaruka. COopHHK 3a71a4 npouIbHON HampaBIeHHOCTH: y4ed. mocodue
IUTA CTYI. YUpeKAeHui cpen. npod. odpasosanus. — M., 2014,

bammako M. M. Marematuka. 3agadynuk: y4ed. mocobue st CTyA. yupeskaeHuil cpen. npod.
obpaszoBanusi. — M., 2014.

bammakos M. M. Maremarnka. DIeKTPOHHBIA yued.-MeTOA. KOMIUIEKC JUIS CTY. YUpEeKISHHI
cpen. npod. obpazosanusi. — M., 2015.

Bbammakos M. M. Matemaruka (0a30BbIii ypoBeHb). 10 knacc. — M., 2014,

Bbammakos M. M. Matemaruka (0a30BbIii ypoBens). 11 kinacc. — M., 2014,

I'yces B.A., I'puropres C.I'., UBonrnaa C.B. Martemaruka s npodeccuil 1 CrieuagbHOCTEH
COLIMAJIbHO-3KOHOMHYECKOTO Mpoduiist: yueOHUK Uil CTY. yupexneHuit cpea. mpod. odpasosa-
Huss. — M., 2014,

Konsirua FO. M., Tkauesa M. B, @eneposa H. E. u np. Martemaruka: anrebpa u Hadana mare-
MaTH4YeCKOro aHanmu3a. Anredpa U Havyajla MaTeMaTHYecKoro aHann3a (6a30Bblid U yriayOneHHbIH
ypoBHu). 10 knace / mox pea. A.b. Xuxuenko. — M., 2014,

Konsirua FO. M., Tkauesa M. B., ®eneposa H. E. u ap. MaremaTtuka: anrebpa v Ha4yajia mMare-
MaTHYEeCKOro aHain3a. Anredpa U Hadyajla MaTeMaTHYeCKoro aHann3a (6a30Bblid U yriayOIeHHbIH
ypoBHu). 11 knacc / mox pea. A. b. XKwmwkuenko. — M., 2014.

Boromosos, H. B. Ilpaktuueckue 3aHsATHS 10 MaTeMaTHke: yaeOHOe mocodue st cpenHux npod.
yueb.3aBenennii / H. B. boromonos. — 10-e u3z., nepepab. — M.: Beicm. mk., 2008. — 495 c.
Boromonos, H. B. Marematuka: yuebuuk nist ccy3os / H. B. boromornos, I1. . Camotiinenko. —
5-e w3x., crepeorun. — M.: [lpoda, 2008. — 395 c.

Banyus M.H., Marematuka s texuukymos, Mocksa «Hayka», 1990

Konsirun, FO. M. Matemaruka: yueOnuk mns CITO B 2-x ku.: kH. 1 / FO. M. Kogsirun, I'. JL
Jlykankun, I'. H. Sxosnes. — 5-e uzn. — M.: Mup u O6pa3zosanue, 2008. — 656 c.

Konsirun, FO. M. Maremaruka: yueOnuk mist CITIO B 2-x ku.: kH. 2 / FO. M. Kogsirun, I'. JL
Jlykankun, I'. H. Sxosnes. — 5-e uzn. — M.: Mup u O6paszosanue, 2008. — 592 c.

Maukesuu W.IL.. Cupun I'I1., Teopust BeposiTHOCTEN U MaTeMaTHYecKasl CTaTUCTUKA, MUHCK
«Bwicinast mikona», 1993

IMexneuxwuit, K. JI. Maremaruka: yaeOnuk mist CITO / W, J1. Tlexnenkuii. — 7-e U31., CTEPEOTHIT. —
M.: Akanemus, 2011 . —304 c.

JJis1 mpenogasaresien:

®Denepanbhblii 3aK0H OT 29.12.2012 Ne 273-®3 «O06 obpaszosanuu B Poccuiickoii Deneparumy.
[Ipuka3z MunncrepcrBa obpazoBanuss U Hayku PD ot 17.05.2012 Ne 413 «O6 yTBep:kIeHUH
(benepaapHOro rocyAapCTBEHHOTO 00Pa30BaTENIbHOTO CTAHAAPTA CPEAHETO (TIOJTHOr0) 00mero 00-
pa3oBaHUY.

IIpuka3z MunucrepcrBa obpasosanusi U Hayku P® ot 29.12.2014 Ne 1645 «O BHeceHUU W3-
meHenuit B [Ipuka3z MunuctepcTsa obpasoBanus u Hayku Poccuiickoit @eneparu ot 17.05.2012



29.

30.
31
32.
33.
34.
35.

36.

37.

38.

39.
40.

41.
42.
43.

44.
45.
46.

47.
48.
49.
50.

Ne 413 «"OO yrBepkneHuu (enepaibHOrO rocyJapCTBEHHOTO OOpa3OBaTENIbHOTO CTAaHAAPTA
cpenHero (MoHOro) obimero odpa3zoBaHus'"».

ITucemo JlenmapramMeHTa rocynapCTBEHHOH MOJUTHKU B cepe MOArOTOBKH PabOYMX KaIpoB H
JIIO Munucrepcta obpasosanusi u Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHmaumu 1o
OpraHu3alliil  TOJy4YeHHsT cpemHero obmero oOpa3oBaHusT B TpeAesax  OCBOCHUS
o0pa3oBaTeNbHBIX MPOTrpaMM CpenHero NmpodecCHOoHATPHOr0 oOpa3oBaHus HA 0ase OCHOBHOTO
o0mrero oOpa3oBaHus ¢ yueToM TpeOOBaHUH (enepabHbIX rOCyJapCTBEHHBIX 00pa30BaTEIbHbIX
CTaHIAPTOB W TOJNy4aeMOH MpoecCHH WIH CHEHHATBbHOCTH CPEOHEro MpoheCCHOHATBHOTO
oOpa3oBaHUs.

Bbammakos M. M. Matemartuka: KH. ISl Ipenoasaressi: MeTod. mocobue. — M., 2013
Bbammakos M., [{piranos 111 1. Metonuyeckoe mocodue st noarotosku k EID. — M., 2011,
Brironckuii M A, CripaBounuk no siemenTapHoii matematuke. M. Ilpocsemmenue, 2009 r.
Breironckuii M. A. CnipaBouHuk no Beiciieii matematuke. M.:Pockrura,2009

3aiineB 1. A. Briciias Mmatematuka: y4ueO. s By3os. — M.: [Ipoda, 2005r.

Kanman . A., Ilycteinaukos B. . IlpakTukym o Beicineii MaTeMaTHKe: B 2 T.: yueOHOE ocodue.
—M.: Dxcmo, 2006 T.

Jlucuukua B.T., Conosetiunk M.JI. Marematuka: YuyebHoe mocodue IjIsi TEXHUKYMOB —M:
Beic.mik., 1991-480 ¢ wn.

HanassH A A. Coopauk 3amad no marematike. M.: @OPYM: MH®PA-M, 2005. -252c¢. (cepus
«IIpodeccrnonansHoe 0Opa3oBaHue).

HanasH A.A. Maremaruka: Yuebuuk. - M.: ®OPYM: MH®PA-M, 2005. -552c.- (cepus
«IIpodeccuonansHoe 0Opa3oBaHue).

Kypnan «MaTeMaTuka B LIKOJIEY.

Kypnan «Marematuaeckoe oOpa3oBaHUE).

HuTepHeT—pecypchl:

www.feior.edu.ru (MHEpOpMaLMOHHBIE, TPEHUPOBOYHBIE U KOHTPOJIBHBIE MATEPUAIIbI).
www.sehool-eolleetion.edu.ru (Eaunast kojutekiuu nu)poBbIX 00pa30OBaTEIBHBIX PECYPCOB).
Exponenta.ruhttp://www.exponenta.ruKommanusSoftline.

OO0pa3zoBarenbHbII MaTeMaTHYECKHH CaiiT. Marepuansl Ayl CTYASHTOB. 337audl C PELICHHSMH,
CMPAaBOYHHUK 110 MATEMATHKE, SJIEKTPOHHbBIC KOHCYJIbTALHH.

Martematuka B OTKpreITOM Kosiemke http://www.mathematics.ru

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

MOCKOBCKMI  LIEHTP  HENpephlBHOIO  MaTematudeckoro  oOpasosanuss  (MIIHMO)
http://www.mccme.ru

Allmath.ru - Bcs MmaTematnka B oqHOM Mecte http://www.allmath.ru

lazera «Matematukay «u3garenbckoro nomay «llepBoe ceHTsaOpsi» http://www.1september.ru
Obmepoccutickuii MaTematrueckuii moprai Math-Net Ruhttp://www.mathnet.ru

Bcs anementapnas matematuka: CpenHsisi MaTeMaTU4eckasi MHTEPHET — IIKkoJia www.bymath.ru


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

5. KoHTpoJIb U OLIeHKA Pe3yJIbTATOB 0CBOEHHsI 00111e00pa30BATEeIbHOMH JUCIHIIHHBI

KoHTposib 1 oueHKa pe3yapTaToB OCBOCHHS 00IIc00Pa30BaTCIbHON JTUCIIUILIHHBI PACKPBIBAIOTCS YCPE3
JUCLUIUTMHAPHBIC PE3YJIbTAThl, HAMPABICHHBIC Ha (OPMHPOBAaHHEC OOMUX W NPOECCHOHATBHBIX

KOMIICTCHIIMH 0 Pa3AciaM U TeMaM COACPKAHUsI YIeOHOTO MaTepHaa.

Oowmas/npodeccuonans Paszgen/Tema Tun oueHOYHBIX
HAS KOMIIETEHIUS MepONPHATHS
OK 01. BeiGupats P1,Tema 1.1, 12, 1.3 T-0/c!, 1.4. Tectuposanue

CIoCOOBI PEIICHUS 334
poheCCHOHATPHOMN
JCATCIBHOCTH
OPUMCHHUTCIIBHO K
Pa3IUIHBIM KOHTCKCTaM

P2 Tems2.1,2.2,23,24,25, 2610/, 2.7

P3, Tems3.1,3.2,33,34,3.5,3.6

P4, Tempi 41,42, 43,44, 45,46, 4.7T-o/c, 4.8,
49,410

P5, Tems 5.1,5.2,53-0/c,5.4,5.5,5.6

P6, Tems 6.1,6.2,63,64,65,6.6,6.7-o/,

6.8

VYerHsIi onpoc
MareMaTHUCCKUN
JUKTAHT
HNanusunyaneHas
CaMOCTOSITC/IBHAS
paborta
IIpencraBnenue
PE3YIBTATOB
MPAKTHYCCKUX
padot

3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHIYATbHBIX
MMPOCKTOB
KonTponsnas
pabota
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE

OK 02. Ucnionws3oBarh
COBPEMCHHBIC CPEACTBA

P1, Temal.l, 12, 13 o/, 1.4,
P3, Tems3.1,3.2,33,34,35,3.6

Tectuposanue
VYerHsIi onpoc

TIOUCKA, aHATTN3a U P6, Temrn 6.1,62,63,64,65,6.6,6.711-0/c, 6.8 MareMaTHUYCCKUN
HUHTEPIPETALINU P7, Temnt 7.1, 7.2 I1-0/c, 7.3, 7.4 JUKTAHT
vHpOPMALUH, U HNuausuayanbHas
nH(OPMAITUOHHBIC CaMOCTOSITC/IBHAS
TCXHOJIOTHH TSI pabota
BBITIOJTHCHUS 32124 IIpeacraBacHuUCe
poheCCHOHATPHOM PE3YIBTATOB
JCATCIIBHOCTH MPAKTHYCCKUX
padot
3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHIYATbHBIX
MMPOCKTOB
KonTponsnas
paborta

! Ipo(heccHoHATBHOC -0 PUCHTHPOBAHHOS COACPIKAHIC




Brimonnenue
3aJaHUN Ha
HK3aMCHC

OK 03. ITnanuposats u
pCann30BBIBATE
COOCTBEHHOE
poh)eCCHOHATPHOE U
JUYHOCTHOC PA3BUTHC,
NPE AMPUHAMATEITBCKYIO
JCATCIBHOCTD B
poheCCHOHATPHOMN
cdepe, UCTIOIB30BATh
3HaHM 10 (PUHAHCOBOK
IPaMOTHOCTH B
Pa3TUIHBIX KU3HCHHBIX
CHTYALHSX

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

P2 Teme 2.1,22,23,24,25,2.611-0/c,2.7

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

P4, Tembr 4.1,42,43,44,45,4.6,4.71I1-o/c, 4.8,
4.9,4.10

Po6, Temr 6.1,62,6.3,6.4,6.5, 6.6, 6.7 [1-o/c,

6.8

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

Tectuposanue
VerHsIi onpoc
MareMatnueckuia
JUKTAHT
HNanusunyaneHas
CaMOCTOSITCIBHAS
pabota
IIpeacraBacHuUC
PE3YIBTATOB
MPAKTHYCCKUX
padot

3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimonacHme
3aJaHUN Ha
3K3aMCHE

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

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

P2 Tems2.1,2.2,2.3,24,25,2.6 -0/, 2.7

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

P4, Tempi 41,42, 43,44, 45,46, 4.7T-o/c, 4.8,
49,410

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

Tectuposanue
VYerHsIi onpoc
MareMaTtnueckuia
JUKTAHT
HNanusunyaneHas
CaMOCTOSITCIIBHAS
paborta
IlpencraBnenue
PE3YIBTATOB
MPAKTHYCCKAX
padot

3amnmra
TBOPYCCKHX PadoT
3ammra
WHIUBHYATbHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimonacHMEe
3aJaHUH Ha
3K3aMCHE

OK 05. OcymecTBsats
YCTHYIO U IIUCBMEHHYIO
KOMMYHHKAIIHAIO Ha
TOCYapCTBCHHOM SI3BIKE

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

P3, Tems3.1,3.2,33,34,3.5,3.6

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
VerHsIi onpoc
Maremarnueckuit
JVAKTAHT




Poccuiickoit ®eaepanmu ¢

HNanusunyaneHas

YUETOM OCOOCHHOCTEH CaMOCTOSITC/IBHAS
COLIMATBHOTO U pabota
KyJbTYPHOTO KOHTCKCTA IpeacraBncHue
PE3YIBTATOB
MPAKTHYCCKUX
padot
3amnmra
TBOPYCCKHX PadoT
3amnmra
WHIUBHIYATBHBIX
MMPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
3aJaHUN Ha
3K3aMCHE
OK 06. I'posiBrisaTe P1, Temall, 1.2, 1.311-0/c, 14. Tectuposanue
rPakAaHCKO- P4, Temor 4.1,42,43,44,45,4.6,4711-0/c, 4.8, | Ycrusiii omnpoc
MaTPUOTUUYECKYIO 49,410 Marematnueckuia
TIO3UIIHIO, P35, Temsr 5.1,5.2,5311-0/c,54,55,56 JUKTAHT
JCMOHCTPHUPOBATH WNuausuayanbHas
OCO3HAHHOC MOBCACHUC CaMOCTOSITCIIEHAS
HA OCHOBC TPAIUIIMOHHBIX paborta
OOIICUCTOBEUSCKUX IpeacraBncHue
LCHHOCTCH, B TOM YHCIIC C PE3YIBTATOB
YUETOM rapMOHHU3AIHH MPAKTHYCCKUX
MEKHAIIMOHAIbHBIX H pabot
MEKPETUTHO3HBIX 3amuta
OTHOIICHUH, MPUMCHSITh TBOPUYECKUX paboT
CTaHAAPTHI 3ammra
AHTHKOPPYIILHOHHOTO WHIUBHIYATbHBIX
MOBCICHUS MMPOCKTOB
KonTponsnas
paborta
BrimomHeHHE
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
OKpVYXKaIOIIEH cpeabl, 49,410 MareMaTtnueckuia
PECYPCOCOCPEIKCHIUIO, P35, Temsr 5.1,5.2,5311-0/c,54,55,56 JUKTAaHT
MMPUMCHSTh 3HAHUS 00 P6 Temr 6.1,62,63,64,65,6.6,6.711-0/c, 6.8 HNuanusunyaneHas
M3MCHCHUU KJIMMATA, CaMOCTOSITCIBHAS
MPUHLIMITEL OEPEIKITHBOTO pabota
TIPOM3BOACTBA, IlpencraBnenue
3¢ dEKTHBHO IEHCTBOBATh PE3VIBTATOB
B YPC3BBIMANHBIX MPAKTHYCCKAX
CUTYALAX padort




3amnmra
TBOPYCCKHX PadoT
3amnmra
HHIUBUIYAITBHBIX
MMPOCKTOB
KonTponsnas
paborta
BrinmomHeHHE
3aJaHUN Ha
3K3aMCHE

JTONOJITHEHUSI U UMEHEHUS B PABOUYEI ITPOT'PAMME

JIOoTONTHEeHNsT 1 I3MEHEHHsI B padoueil mporpamme 3a / y4eOHBIH o1,

B pabouyro mporpammy mo gucuuruimHe «Maremartuka: anrebpa M Havana
MaTeMaTHYeCKOro aHalln3a; FeOMETPUsD» BHOCSTCS CJAEAYIOLINE TOTOIHEHNs U H3MEHEHUS:

I[OHOJ'IHGHI/UI u HU3MCHCHUA BHEC

(nomxHOCTh, ©.U.O., mOANHNCEH)

Pabouast mporpamma nepecMoTpeHa U 000peHa Ha METOJUYECKOM COBETE KOJLIEIKA.

« » 20 T.

3am. nupekropa no YMP konnemska

(nonuucs) (@H.0)
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