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1. IMosicHuTeIbHAA 3aNIMCKA

[Iporpamma no yueOHoM auciuiuinie «MaTeMmaTrkay pa3padoTaHa Ha OCHOBE:

denepanbHOro rocyAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro OOIIETO
oOpa3oBaHMsl, YTBEP)KICHHOTO NpPHUKa3oM MHUHHCTEpCTBAa OOpa3oBaHUS M HAyKH
Poccutickoit @eneparuu ot 17 masg 2012 1. Ne 413;

OpUMEpPHOM  mporpamMmbl  oOmieoOpa3oBaTeNbHONM  yueOHOM  AMCIUIUIMHBI
MaremaTtuka: anreOpa M Hayajga MaTeMAaTUYECKOTO aHalM3a; TEeOMETpHs s
po)eCCHOHATTBHBIX 00pa30BaTEeIbHBIX OpTaHU3aIii, pekoMeHaoBaHO DeneparbHBIM
rOCyJIapCTBEHHBIM aBTOHOMHBIM yupexjaeHueMm «®DeaepanbHblii UHCTUTYT PpPa3BUTHS
oOpazoBanus» (PI'AY «OPHUPO») B kauecTBe NPUMEPHON MPOrpamMMBbl IJIsl pean3aluu
OCHOBHOU TMpodeccnoHanbHONU 00pa3oBaTenbHOM mporpamMmbl CITIO Ha 6aze OCHOBHOTO
oOmero oOpa3oBaHus ¢ MOTYyYEHUEM CpeaHero oomero oopazoanus [Ipotokom Ne 3 ot
21 wurona 2015 r. Peructpanmonnsiii Homep penen3uu 377 ot 23 urona 2015 r. ®T'AY
«DOUPO».

Marematuka siBisieTcs: QyHIaMEHTaIbHOM 00111€00pa30BaTEIbHON TUCIIUILIMHOMN CO
CJIOKUBIIMMCS YCTOMYMBBIM COJIEp’)KaHUEM M OOIIMMH TpeOOBAaHUAMH K TOJATOTOBKE
00yJarommxcs.

Peanuzanus oOmux 1enel u3ydeHus: MaTeMaTUKU TPagUuIIMOHHO (OPMUPYETCS B
YeThIPEX HANPABJICHUSIX — METoAUYecKoe (001ee mpeacTaBieHue 00 uaesX U MeToaax
MaTeMaTUKH), UHTEJUIEKTyalIbHOE Pa3BUTHE, YTUIUTAPHO-NIPArMaTUue€CKOE HaMpaBJICHUE
(oBnasieHue HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMH U YMEHUSMH) U BOCIHUTATEIHHOE
BO3JIelicTBHE. B CBSI3M ¢ 3TUM JaHHas mporpamma yueOHOM JUCHUIUIMHBI « MaTteMaTrukay
OpUEHTHUPOBAaHA Ha IOCTHKEHUE CIECIYIONIUX HeJIei:

1) B Hanpasnenuu IUUHOCMHO20 PA3GUMUSL:

dbopmupoBaHUEe TPEACTABICHUM O MaTEeMaTHUKE KaK YHUBEPCAJTILHOM SI3bIKE HAyKH,
CpEeIICTBE MOJICITUPOBAHUS SIBJICHHUI U MPOIIECCOB, 00 HIIESIX U METO/IaX MAaTEMATUKH;

pa3BUTHE  JIOTUYECKOTO  MBIIUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpaKCHHS,
ANTOPUTMHYECKON KYJIbTYPhI, KPUTUYHOCTU MBIIIJICHUSI HA YPOBHE, HEOOXOJIMMOM JIJIs
Oynyimeld mpodecCHOHANBHON NESITeNbHOCTH, Uil MPOAODKEHHS o0pa3oBaHUsA U
caMmo00pa3oBaHus;

BOCIIUTAHUE CPEICTBAMU MATEMAaTUKH KYJbTYpPhl JIMYHOCTU: OTHOILIEHUS K
MaTeMaThKe KaK 4YacTH OOIICYEIOBEYECKON KyJIbTYyphl: 3HAKOMCTBO C HCTOpUEH
pa3BUTUSI MaTeMaTUKH, DBOJIIOIMEH MaTeMaTHYECKUX WA, MOHUMAaHHUS 3HAYMMOCTH
MaTEeMAaTUKH JJis1 00IIECTBEHHOI'O MPOTpecca;

2) B MemanpeomMemHom HanpasieHuu.

MJIAHUPOBAHUSI U OCYIICCTBICHUSI aJTOPUTMHUECKON JIeATEIHLHOCTH, BBITIOTHEHUS
3a/IaHHBIX U KOHCTPYUPOBAHMS HOBBIX aJITOPUTMOB,;

pelieHust pa3HooOpa3HbIX KJIACcCOB 3ajady M3 Pa3ju4HbIX Pa3AesioB Kypca, B TOM
quclie 3aa4, TpeOyIoIuX MOUCKa IMYTH U CIIOCOO0B PELICHHUS;

HCCIIEIOBATENIbCKOM NIEATEIbHOCTH, Pa3BUTUS UJECH, MPOBEICHUS 3KCIIEPUMEHTOB,
0000111eHUs, TOCTAHOBKH U (DOPMYTUPOBAHUS HOBBIX 33]1a4;

SCHOTO, TOYHOTO, TPAMOTHOTO U3JIOKEHUSI CBOUX MBICIIECH B YCTHOM U MUCbMEHHOU
peuu, UCIOJIb30BaHUS PA3IUYHBIX SI3IKOB MATEMATUKHU (CIOBECHOTO, CUMBOJHUYECKOTO,
rpaduyeckoro), CBOOOIHOTO MEPEXo/ia ¢ OJHOTO S3bIKA Ha JPYroW AJIsl WILTIOCTpPALIUH,
MHTEpIpETalK, ApTYMEHTALIMK U I0Ka3aTeJIbCTBA;

MPOBE/ICHUSI TI0KA3ATENbHBIX PACCYXKIACHUMN, apTyMEHTAIMH, BBIIBH)KEHHS TUIIOTE3
U UX 000CHOBAHUS;



MOKMCKa, CUCTEMaTu3alluy, aHaiM3a MW  Ki1accupukauud  UHQPOPMALIUH,
UCIOJIb30BaHUS Pa3HOOOPa3HbIX HHPOPMAIITMOHHBIX UCTOUYHUKOB,;

3) B npeomemHoM HANPABIeHUU.

OBJIaJICHHE MaTEMaTUYECKUMU 3HAHUAMH W YMEHUSIMH, HEOOXOJUMBIMU B
MOBCEAHEBHOM XKU3HU, N1 U3yUYEHHUS IIKOJIbHBIX €CTECTBEHHBIX AUCIHUILUIMH Ha 0a30BOM
ypOBHE, i TMOJy4deHuss oOpa3oBaHMsl B 00dacTsaX, HE TpeOyroUUX YriyoJeHHON
MAaTEMATUYECKON MTOATOTOBKH;

Pa3BUTH MPEACTABICHUS O YUCJIE U POJIM BBIYMCICHUN B YEIIOBEUYECKOW IMPAKTHUKE;
chopMHpOBAaTh  TNPAKTUYCCKAE  HABBIKA  BBIMOJTHEHWS  YCTHBIX, IHCHhMEHHBIX,
MHCTPYMEHTAIBHBIX BEIYMCIICHHUM, PA3BUTh BRIYUCIUTEIBHYIO KYJIBTYPY;

OBJIAJICTh ~ CHUMBOJIMYECKUM  SI3BIKOM  aireOphl, BbIpaboTath  (popMaabHO-
OTEpaTUBHBIC AJIreOpanvdecKue yMEHUS M HAYYUThCS NPUMEHSITh HX K PEHICHUIO
MaTeMaTUYECKHUX U MPAKTUYECKHX 3a/1a4;

U3YYUTh CBOMCTBA M TpadUKH AJIEMEHTApHbIX (YHKIWN, HAYYUTHCS HCIIOIH30BAThH
GbyHKUIHMOHATBHO-TpadUYECKUE MPEJCTABICHUS [IJIi ONMUCAHUS M aHalIM3a peajbHBIX
3aBUCHUMOCTEH;

Pa3BUTh MPOCTPAHCTBEHHBIC MPEACTABICHUS] U N300pa3uTEIbHbIE YMEHUS, OCBOUTD
OCHOBHbIE (AKTBI M METOJbl IUIAHUMETPUH, TO3HAKOMUTHCS C MPOCTEHUITUMU
IIPOCTPAHCTBEHHBIMU TEJaMM M MX CBOMCTBaMHU; IIOJYyYUTh NPEACTABICHUS O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbBHOM MHPE U O Pa3IMYHBIX CIOCO0ax HX
M3yueHHs, 00 OCOOCHHOCTSIX BBIBOJOB M MPOTHO30B, HOCSIIUX BEPOSITHOCTHBIN
XapakTep;

pPa3BUTh JIOTUYECKOE MBIIIJICHUE W PEYb — YMEHHUE JIOTUYECKHM OOOCHOBHIBATH
CYyXIEHHUS, MPOBOAUTh HECIIOKHBIE CHCTEMATU3AIMUA, MPUBOJUTH MPUMEPHI U KOHTP
MPUMEPHI, UCTIOIH30BATh PA3JIMYHBIE SI3bIKU MATEMATUKH (CJIOBECHBIN, CUMBOJIUYECKUH,
rpauyecKuil) sl WUTIOCTPALUK, MHTEPIPETALNH, apTYMEHTAIIUU U J0KA3aTeNbCTBA;

chopMHUpOBaTh TPEACTaBICHUS 00 U3y4aeMbIX TIOHATHSIX U METOJaxX Kak
BOXHEUILIMX CPEICTBAX MAaTEMaTHUYECKOTO MOJIECIMPOBAHUSA PEATBHBIX IPOLECCOB H
SIBJICHUM.

OcHOBY TporpamMMbl COCTABIJISIET COJIEpPKAHUE, COTJIACOBAHHOE C TPEeOOBAHUSIMU
dbenepaibHOTO ~ KOMIIOHEHTa TOCYJapCTBEHHOTO  CTaHJIapTa CpEIHEero  OOIIero
oOpazoBanusi 6a3oBoro ypoBHs. [Ipu m3yuennu yueOHOW mUCHUILTUHBI «MaTeMaTrukay
Ha 0a30BOM YypOBHE MPOAOJKAIOTCS M TMOJY4YarOT Pa3BUTHE COACPKATECIbHBIC JTUHUU:
anreOpanueckasi, TEOpPEeTUKO-(YHKIIMOHAIbHAS, JIMHWS YpPaBHCHUNW U HEPABEHCTB,
reoMeTpuYecKasi, CToXacTuyeckas, BBoauTcsd JuHUS «Hawana wmaremaTudeckoro
aHaJIu3ay.

B pamkax yka3aHHBIX COAEPKATEIbHBIX JIMHUHN PELIAtOTCS CIEAYIOLINE 3a0auu.

— CHCTEMATU3alMs CBEICHUU O YMCIIaX; U3YYEHHUE HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUN
U (opmys; COBEpPIICHCTBOBAHME MPAKTHUUYECKUX HABBIKOB W BBIYMCIMTEIbHON
KyJbTYpbl, pACUIMPEHHE M COBEPIICHCTBOBAHUE aJNreOpanyecKkoro arraparta,
c()OPMUPOBAHHOTO B OCHOBHOM IWIKOJIE, WU €ro MPUMEHEHHE K PEIICHHUIO
MaTEMaTUYECKUX U HEMAaTEMaTUYECKUX 3aa4;

— pacIIMpEeHHE U CHCTEMAaTH3alusl OOIMX CBEACHUM O (QYyHKIUAX, MOMOJIHEHUE Kilacca
M3y4aeMbIX (QYHKIWH, WIUTFOCTPAIUS IHUPOTHI MPUMEHEHHUsT (YHKUUN Al ONUCaHUS
Y N3y4YEHMS PEABHBIX 3aBUCUMOCTEM;



— H3yYEHHE CBOWMCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHME YMEHHUS NPUMEHSThH
NOJIyYEHHbIC 3HAHUS JJIS1 PELICHUS TPAKTUUECKHUX 3a/1a4;

— Ppa3BUTHE MPEICTABICHUNA O BEPOSATHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B
OKPY’KaIOIIEM MUPE, COBEPUICHCTBOBAHWE HHTEUICKTYaJIbHBIX U PEUYEBBIX YMEHUU
MyTeM 00OTalllEeHUs] MATEMATHYECKOTO SI3bIKA, PA3BUTHUS JIOTUUYECKOTO MBIIIJICHUS,

— 3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJJAMHU MaTEMaTUUECKOTO aHaIu3a.

W3yuenne  yuyeOHOM  aucuuruimHbl — «MaremMaTHkay  Kak — NPO(UIBHOTO,
OPHEHTUPOBAHHOTO HA TEXHUYECKUN POQHIIb, y4eOHOTO MTpeaMeTa 00eCIIeYnBaeTCs:

— BbIOOpPOM  pa3NMUYHBIX  MOAXOJAOB K  BBEACHUIO  OCHOBHBIX  IOHSTHI,
OpPUEHTHPOBAHHBIX HA TEXHUUYECKYIO COCTABISIONIYIO;

— ydeOHBIC 33/J1aHUS, OPUEHTUPOBAHBI Ha YPPEKTUBHOE OCYIIECTBICHIE BHIOPAHHBIX
[EJIEBBIX YCTAHOBOK;

— CIEKTp 3aJjaHUil OPUEHTUPOBAH Ha JEATEIBHOCTHBIE XapPAaKTEPUCTUKHU BBIOPAHHOM
CHELMAIbHOCTH.

[IpodpunbHas cocTaBistomas OTpakaeTcs B TpeOOBaHMSIX, K TMOATOTOBKE
00yyJaroImuxcs B 4acCTH:

oOmell  CcHUCTeMBl  3HAHHWHA:  COJEP)KATENbHBIE  TPUMEPHl  HCIIOJIB30BAHUS
MaTeMaTHYECKHUX UCH U METOIOB B TPO(PECCHOHAIEHOM ACSITEIBHOCTH;

YMEHUI: OPUEHTAIHSI Ha aJlTOPUTMUYECKUNA CTHITH TI0O3HABATEIHLHOM TSI TCIIEHOCTH;

MPAKTUYECKOTO  HMCIOJb30BaHUS  NMPUOOPETEHHBIX  3HAHWUA W YMCHUMU:
WHIUBUIYAIBHOTO yYeOHOTO ONbITa B IOCTPOSHWHW MAaTEMaTUYECKHX MOJIEIIEH,
BBITIOJTHCHUH WHIMBHIYAIBHBIX UCCIIEIOBATEIBLCKUX MTPOCKTOB.

Oco0eHHOCTH OpraHu3alMKu Y4eOHOro mporecca mo mnpeamery «MaremaTthkay:

ypOYHasi CUCTEMA.

OcHoBHBIE (hOpMBI OpraHU3alMK y4eOHOro mpouecca — (poHTagbHasA, rPYIIoBasd,
WHJUBUTyaJIbHASL.

B ngamHOM Kypce BeayuuMu MeTOAaMU OOyYEeHUs MPEIAMETY SBISIOTCS:
00BSICHUTEITLHO-UJUTFOCTPATUBHBIA M PENPOYKTUBHBIN, XOTS UCIIOIB3YETCS M YACTUYHO-
MOUCKOBBIN.

CamocrosiTenbHas paboTa SIBIASETCS OJHUM M3 BUIOB Y4yeOHBIX 3aHaTuil. [Ipm
M3YYEHUU y4eOHOU NUCUUTUTMHBI «MaTreMaTrukay oHa IPOBOIUTCS C LEJIbIO:

— CHUCTEMATM3allMM W 3aKpeIUICHHs TIOJyYEHHBIX TEOPETHUYECKUX 3HAHUU U
NPAKTUYECKUX YMEHHUM 00y4aromuxcs;

— YIUIyOJICHHS M pacCUIUPEHUs] TEOPETUUECKUX 3HAHUM;

— (opmupoBaHUS YMEHHI HCIOIb30BaTh CIPABOUYHYIO U CIELHUATIBHYIO JTUTEPATYPY;

— pa3BUTHA [O3HABATENIbHBIX CIOCOOHOCTE M AKTUBHOCTH  OOYYaroIIMXCS:

TBOp‘IGCKOfI HWHHUIIUAaTHUBBLI, CaMOCTOATECIIbPHOCTH, OTBE€TCTBCHHOCTHU n
OpraHU30BaHHOCTH,
- (I)OpMHpOBaHI/IH CaMOCTOATCIBHOCTH MBIIIJICHHA, CIIOCOOHOCTEH K

CcaMOpa3BUTHIO, CAMOCOBCPIICHCTBOBAHUIO U CaMOPCAJIN3allH;
— Pa3BUTHUA UCCICAOBATCIILCKUX YMGHI/Iﬁ



B nporpamme ydeOHOM nucuuriuHbel «MaTeMaTuka» MNpeayCMOTPEHbI TaKue
BUJIbl W (QOpPMBI BHEAYJUTOPHOM CaMOCTOSITENBHOM pabOThl OOydYarOMIMXCS Kak:
BBITIOJIHEHUE TPYMIOBBIX, WHIUBUIYAIbHBIX MPOEKTOB, HAIIMCAHWE TBOPYECKUX pPabOT
(moksamoB, cooOIIEeHUM), COCTaBICHUE U PEIICHHEe MAaTEeMaTUYECKHUX KPOCCBOPAOB Ha
MaTEMaTUYECKUE TOHATHUS M ONPENCICHUS, BBINOJHEHUE 3aJaHHi 10 aJlrOPUTMY,
COCTABJICHHE M 3allOJIHEHHE TaONuIl JJs CUCTEeMaTu3aluu Y4yeOHOro marepuarna,
M3TOTOBJICHUE MOJIENICe TeOMETPUYECKUX TeJl, MHAUBHAYaJIbHbIC TOMAIIHUE 3a/JaHus,
pabota ¢ yueOHOM uTepaTypoit u pecypcamu Internet.

KOHTpOJIL 141 OIICHKa PE3YIILTATOB OCBOCHMHA yr{e6Hoﬁ JAUCTTHUITIINHBI
OCYHCCTBIACTCA IIPCIIOAABATCIICM B IIPOLCCCC IIPOBCACHHUA IIPAKTHYCCKUX 3aHﬂTHﬁ,
KOHTPOJIBHBIX pa60T, AUArHOCTUYCCKOTIO TCCTUPOBAHHA, a TAKIKC BbIIIOJIHCHHA
O6y‘-IaIOH_[I/IMI/IC$I WHAWBUAYAJIbHBIX BaHaHHﬁ, ITPOCKTOB, HCCHGHOB&HHﬁ.

«MaremaTuka» B npo¢ecCHOHaIbHON 00pa30BaTEebHON OPraHu3aluyd U3y4aeTcs
Yy4€TOM TEXHUUYECKOI0 Mpouis MoayyaeMoro oopazoBanusi. B cBs3u ¢ HU3KUM ypOBHEM
3HAaHUU U MMO3HABATEIbHONU aKTUBHOCTHU CTYJEHTOB, JUIsl aKTUBU3ALIMY 3HAHUH BbIJICJICHBI
qachl [ MIOBTOPEHUSI paHee M3yuyeHHOro martepuana. [Iporpamma yyebHOro npeamMera
paccunMTaHa Ha MaKCUMaJbHYIO y4eOHYIO0 Harpy3ky — 427 4acoB, B TOM UHWCJE 3aHITUN
Ha ypokax — 285 yacoB, camocTosTenbHas padoTa o0ydarommxcs — 142 ygaca.

Nzydyenne yuebHOrO mpeamera «MaremMaTuka» 3aKaHYMBACTCS MHCHMEHHBIM
HK3aMEHOM.



2. O0masi xapaKTepuCcTUKA y4eOHOM TMCIUIJIMHBI, Kypca
Marematrka BXOIUT B MpeAMETHYIO obOnacTh «MareMatvka U HH(QOpMATUKA» U
J0JIKHA 00ECTIEYUTh:

—  cOpMHUPOBAHHOCTDH MPEICTABICHUM O COLUATBHBIX, KYJIbTYPHBIX U UCTOPUUECKUX
(pakTOpax CTaHOBJICHHUS MaTEMaTHKU;

—  c(OPMHUPOBAHHOCTH OCHOB JIOTUYECKOT'O, AJTOPUTMHUUYECKOTO M MATEMATUYECKOTO
MBILUICHUS;

—  cOpMHUpPOBAHHOCTb YMEHHUU NPUMEHATH TOJYyYEHHBbIC 3HAHUS TPU PELICHUH
Pa3JIMYHBIX 33]1a4;

—  c(OpMHUPOBAHHOCTDH MPEACTABICHUI O MaTeMaTHKE KaK YacTH OOIIEUEI0BEYECKON
KYJIbTYpPbl, YHUBEPCAIBHOM S3bIKE HAyKH, ITO3BOJIAIOLIEM OIIMCHIBATH M U3Yy4aTb
pealbHbIe IIPOLIECCHI U SIBICHUS.

—  cOpMHUPOBAHHOCTDH MPEJCTABICHUN O BIUSIHUA MHPOPMAIIMOHHBIX TEXHOJIOTUN HA
KU3Hb 4YEJOBEKa B OOIIECTBE; NOHMMAHHE COLMAJIBHOTO, 3KOHOMHYECKOTO,
MTOJIUTUYECKOTO, KYJIBTYPHOIO, FOPHIHYECKOTO, MPUPOJHOTO, IPTOHOMHUYECKOTIO,
MEIUIMHCKOTO U (PU3MOIOrMYECKOr0 KOHTEKCTOB MH(OPMAIIMOHHBIX TEXHOJIOTHIA.

Hucrummaa  «MaremaTtuka»  crmocoOcTByeT (OPMHUPOBAHHIO Y  CTYACHTOB
MaTeMaTUYeCKOTO ammapara JjIs PEelIeHHs] 3ajad W3 Pa3HbIX pPas3leiioB MaTEeMaTHKH,
CMEXHBIX TIPEIMETOB, OKpYXKAIOMeH peaabHOCTH. SI3bIK aireOpbl MOTYCPKUBACT
3HAYCHWE MAaTeMaTHUKA KakK S3bIKa JJI1 IIOCTPOCHUS MaTeMaTHYECKUX MOJeIeH
MIPOIIECCOB W SIBJICHUH peabHOr0 Mupa. B 3amaun m3ydeHus anreOpbl BXOMIT TaKKe
Pa3BUTHE AJTOPUTMUYCCKOTO MBINIJICHUS, HEOOXOUMOTO, B YaCTHOCTH, JIJII OCBOCHHUS
Kypca  WHGOPMATHKH,  OBJIAJICHUE  HABBIKAMH  JIEYKTUBHBIX  PACCYXKJICHUM.
[IpeoOpazoBanre CUMBOJBHBIX (OPM BHOCHUT cClenU(PUUecKuil BKJIaaA B pPa3BUTHE
BOOOpakeHUs 00yJaroluXxcsi, UX CIIOCOOHOCTEH K MaTeMaTu4ecKoMy TBOpuecTBy. B
OCHOBHOM IIIKOJE, KOTOPYIO YK€ TMpOoIIu oOydJaroniuecss KOoJulekKa, MaTepual
TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAXEHHUI, a BOT BOIPOCHI, CBA3aHHBIC C
UPPALMOHATFHBIMU  BBIPQKCHUSIMHA, C  TPUTOHOMETPUYECKUMHU  (QYHKIUSIMU U
npeoOpa3oBaHUsAMHU, BXOIAT B COJEpKaHHWE Kypca MaTeMaTHK{ CpeIHEero oOIIero
oOpa3oBaHHMsl B Tpenelax OCBOCHHsS OOpa3oBaTENbHBIX MPOTPaMM  CPEIHETO
po¢heCCUOHAIBHOTO 00pa30BaHUs.

Baxnspiii paznen «@®yHKOMH, UX cBoiictBa M rpadgukm». CoaepaHue 3TOro
pasjienia HaleJIeHO Ha TOJIydeHHE CTYJICHTaMHU KOHKPETHBIX 3HAHWUU O (PYyHKIIMHM Kak
BaKHEHIIIEH MaTeMaTUYeCKON MOJIENU Ui ONMUCAHUS U UCCIEAOBAHUS PAa3HOOOPa3HBIX
nporieccoB. M3ydeHue 3Toro marepuaia crocoOCTBYET Pa3BUTHIO y CTYACHTOB YMEHUS
WCIIOJB30BaTh  PA3IMYHBIC  SI3BIKM  MaTeMaTUKH  (CJIOBECHBIM, CHMBOJIMYECKUH,
rpaduyeckuii), BHOCUT BKJIaJ B (JOpMUpPOBAHUE MPEICTABICHUN O POJIM MaTEMaTUKU B
Pa3BUTUM LIUBUJIU3AIUU U KYJIbTYPHI.

Paznenet «KomOumHaTtopuka», «CraTHCTMKA M TeOPHS BEPOATHOCTH» —
00s13aTeNbHBIA KOMIIOHEHT CpEIHEro oOmero o0pa3oBaHus, YCWIMBAIOIUN €ro
OPUKIIAJHOE W TpakTUdeckoe 3HaueHue. IIpu mnomydeHun  npo¢ecCHOHaIbHOrO
oOpa3oBaHMsl OSTOT MaTepuans HEoOXOAUM, IpPeXAe Bcero, s (HOpMHUPOBAHMS
(YHKIIMOHAJIBHOW IPAMOTHOCTH — YMEHHS BOCIIPUHUMATh U KPUTUYECKH aHAIN3UPOBATh
uH(pOpMaIMIO, KOTOpas MpeACTaBIeHa B Pa3InYHBIX (opMax, MOHUMATh BEPOSATHOCTHBIM

8



XapaKTEep MHOI'MX pCalbHBIX 3aBHCHMOCTCﬁ, IMPOU3BOJNUTDH HpOCTCﬁH.II’IC BCPOATHOCTHBIC
pacCUCTEhL. I/IsyquHe OCHOB KOM6I/IHaTOpI/IKI/I IMO3BOJINT CTYACHTaAM OCYHICCTBIIATH
pacCMOTPCHUE CIIydacB, H€p€60p M IMoACUYCT 4YHCJIa BapWaHTOB, B TOM 4YHCIIC B
HpOCTGﬁIHHX IMPUKIIAIHbIX 3aaa49ax.

HpH HU3YUCHUN CTATUCTUKU W BCPOATHOCTH 060rama}0Tc;1 MNpcaCTaBJIICHUA O
COBpCMeHHOI\/’I KapTHHC MHpPa U MCTOJAAX €TI0 HCCIICAOBAHUA, q)OpMI/IpyeTCSI ITIOHUMAaHHC
poJit CTaTUCTUKH KaK NCTOYHHUKA COINAJIbHO 3HAYUMOM I/IHCI)OpMaI_[I/II/I, H 3aKJ1aAbIBarOTCsA
OCHOBBI BEPOATHOCTHOI'O MBIIIIJICHHA.

JuctumuinHa «MaTtemMaTuka» TeCHO CBS3aHa C TAKUMH YYeOHBIMU MpEeAMETaMH Kak
«Dumzuka», «upopmartuka», «TexHudyeckas MeXaHHKa», I[OITOMY IPH H3yYCHHUU
HE00X0MMO OOpalaTh BHUMaHUE CTY/ICHTOB Ha €€ MPUKJIAJAHON XapakTep, Ha TO, TJIe U
KOIJla M3ydyaeMble TEOPETUYECKHE IMOJIOKCHHUS W TMPAKTHYECKHE HABBIKU MOTYT OBITH
WCIIONIb30BaHbl B TMPAKTUYECKON JesTenbHOCTH. V3yueHume Marepuana HEOOXOIUMO
BeCTH B (opme, JOCTYITHOM NOHUMaHUIO cCTyAeHToB. HeoOxomumo cobionath
MPEEeMCTBEHHOCTh B OOY4YEHWH, E€IUHCTBO TEPMHHOJOTHHM H OOO3HAYCHUH B
COOTBETCTBHUH C JCHCTBYIOMMMU (heJiepaabHbIMU TOCYIapCTBEHHBIMU CTaHaapTamu. [1pu
MPOBEJCHUH 3aHITHIA CJIEIyeT HCIOIb30BaTh Y4eOHbIE MOCOOMS, TEXHHYECKHUE W
HarJIsiHbIE CPECTBA O0YUYEHUS, IOIb30BATHCS PU HEOOXOAUMOCTH KaIbKYyJISATOPOM.

B yueOHOM mpoliecce UCTIOIb3YIOTCA CAEAYIOMIME Me1arornYeCKUe TEXHOIOTHH:

—  TEXHOJOrus MpOOJEMHOro O0y4YeHHUs, C LEJbI0 IOMOYb OOyYaroUUMCs MOJIHEE
IOpPOSIBUTH CBOM CIIOCOOHOCTH, pa3BUBAaTh CaMOCTOSATEIbHOCTh, WHUIMATHUBY,
TBOPYECKUI MOTEHIMAII, UCCIIEIOBATENbCKIE HABbIKY;

—  TexHojorus quddepeHIIMPOBaHHOTO0 00YUYEHHUSI, C IIeJIbI0 00ydYeHUs 00YyUYarOIIMXCs
IUTAHUPOBATh CBOE BpEMsl JJs BBINIOJHEHHWS 3aJaHui, BBIOWpAaTh YPOBEHD
MOJITOTOBKU HA IAaHHOM JTarle;

—  TEXHOJIOTUS MPOEKTHOro OO0y4YeHHUs, ¢ 1eNbi0 (GOPMHPOBAHUA y OOYYaIOIIHUXCS
YMEHHH MOCTPOEHUSI MAaTEMaTHUECKUX MOJIEIEeH U3 pa3IuIHbIX MPOPECCHOHATHHBIX
chep;

—  MH(QOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH, C LEJIbI0 aKTUBU3HPOBATH
MO3HABATENIbHYIO JIEATENbHOCTh, CIHOCOOCTBOBAaTH paboOTe€ B CaMOCTOSITEIIBHOM
peXUME.

B pesynbrare uzyuenust yaeOHON AMCHUIUIMHBI «MaTtemMaTuka» CTYJEHT Hay4dUTCs

ITIOHUMATBh:

—  3HAYEHUE MATEMAaTUYECKOW HAYKH JUIsl PELICHMs 3a]1ad, BOSHUKAIOUIUX B TEOPUU U
NpPaKkTUKE, IIAPOTYy MW B TO JK€ BpEMS OIPAHUYCHHOCTb HPHUMEHEHHUS
MaTeMaTHYECKUX METOJOB K aHAIM3y W HMCCIEAOBAHUIO IPOILIECCOB WU SIBIICHUM B
pUPO/JIC U OOIIECTBE;

—  3HAYEHUWE IPAKTUKA W BOIPOCOB, BO3HUKAIOIIUX B CaMOM MAaTEMAaTHKE IS
(opMUpOBaHUS U Pa3BUTHUS MAaTEeMATUYECKON HAyKH; UCTOPHUIO Pa3BUTHUS MOHSATHUS
YuCaa, CO3JaHMs MaTEeMaTU4eCKOro aHaliu3a, BO3HHUKHOBEHMS W Pa3BUTHUA
r€OMETPUH;

—  YHUBEPCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MaTEMaTHYECKUX PACCYKICHHUM, HX
IPUMEHHUMOCTb BO BCEX 00JIACTSAX YEIOBEUECKOM IEATENBHOCTH;

—  BEPOSITHOCTHBIN XapaKTep Pa3IMYHBIX IIPOLECCOB OKPYkKAIOIIEr0 MUpA.



«AJITEBPA»

OBJaieeT yMeHUSIMH:

—  BBINOJHATH apuUMETHUYECKHE JCHCTBUS HaJ YHCIaMH, CcoO4YeTas YCTHBIE H
MUCbMEHHBIC TIPUEMbl; HAXOAUTh MPUOIMKEHHBIE 3HAYEHUS BEJIMYUH U
MOTPEIIHOCTH BBIYUCIICHUH (a0COMIOTHASL U OTHOCUTEIbHAS ); CPABHUBATH YUCIIOBBIC
BBIPAXKEHUS,

—  HAXOOWUTh 3HAYEHUS KOPHs, CTEMeHW, Jiorapudma, TPUTOHOMETPUUCCKHUX
BBIpQKEHUH HA OCHOBE ONPEACIICHHS, WCHOJB3ysS TMpU HEOOXOIUMOCTU
WHCTPYMEHTAJIbHBIE CPEJICTBA; II0JIb30BAThCS MPUOIMKEHHOM OIICHKOW IpHU
MPaKTHYECKUX pacyeTax;

—  BBINOJHATH TNPeoOpa3oBaHUsl BBIpAKEHUN, MpUMEHSS (DOPMYIBI, CBS3aHHBIE CO
CBOMCTBaMHU CTETEHEH, JIorapu(MOB, TPUTOHOMETPUIECKUX (PYHKIIHIA;

OyaeT HCHOJb30BATh NPHOOPeTEeHHbIe 3HAHWS M yYMEHHMSI B NPAKTHYECKOM

IeATEJLHOCTH U MMOBCEIHEBHOM KU3HHU J1JIA:

— TMPAKTUYECKUX pacyeToB mo (popmynam, BKiIroYas GOpMYJbl, COAECpPKAIIUE CTETICHH,
paauKaabl, JorapudMbl W TPUTOHOMETpPUUECKHE (YHKIMHM, WCHONB3Yys IpHU
HEOOXOJIUMOCTH CIPaBOYHBIE MaTepuadbl U MNPOCTEHIINE BBIUUCIUTEIIBHBIC
YCTPOMCTBA.

«®@YHKIIUU U T'PAOUKN»

OBJageer yMEHUsAMM:

—  ompenensaTh 3HaueHWEe (QYHKIMU 1O 3aJaHHOMY 3HAYEHUIO aprymMeHTa Ipu
Pa3IUYHBIX crioco0ax 3aaaHus QyHKIUN;

—  OIpelessTh OCHOBHbIE CBOMCTBA YHCIIOBBIX (PYHKIMH, WIIIOCTPUPOBATh UX Ha
rpadukax;

—  CTpOUTbH Ipa@UKH WM3YYEHHBIX (DYHKIMI, WLIIOCTPUPOBATH MO T'paduUKy CBOICTBA
ANIeMEHTapHbBIX (PYHKIUNA;

—  UCIOJIb30BaTh NOHATHE (PYHKIMU AJI ONMCAHUS U aHAJIN3a 3aBUCUMOCTEN BEJIUYMH;
OyJaeTr HMCHOJb30BATH NPHOOpPETCHHbIC 3HAHUS M YMEHHUSI B NPAKTHYECKOH

AeSTeJIbHOCTH U NIOBCEIHEBHOM KM3HHU JIS:

— IS OTIMCaHUS C TIOMOIIBIO (DYHKITMI pa3MYHbBIX 3aBUCUMOCTEH, TIPEICTABICHUS X
rpaguuecKu, HHTEPIPETAIIIU TPa(hUKOB.

«YPABHEHHUSA N HEPABEHCTBA»

OBJiageer yMEHUsIMM:

—  pewiath palMOHaJbHbIE, TOKA3aTeIbHbIE, JOTapuPMUUECKUE, TPUTOHOMETPUUYECKHE
YPAaBHEHMS, CBOIAIIMECS K JIMHEWHBIM M KBAJAPATHBIM, 4 TAaKXKE AHAJIOTUYHBIC
HEPABEHCTBA U CUCTEMBI;

—  UCNOJIb30BaTh [JIsl MPUOJIMKEHHOTO pEUIeHUS YpaBHEHUH U HEPABEHCTB
rpauuecKuii METOI;

—  u300paxkaTb Ha KOOPJMHATHOHN IUJIOCKOCTH PEIIEHUs YpPaBHEHW, HEPABEHCTB U
CUCTEM C IByMsI HEU3BECTHBIMU;

—  COCTaBJIITh M DPEIIATh yYpaBHEHUS M HEPABEHCTBA, CBS3bIBAIOIINE HEU3BECTHBIC
BEJIMUMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAJAHBIX) 33Ja4aX.
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OyaeT HMCHOJb30BATH NPHOOpeTeHHble 3HAHUSA M yYMEHUS] B NPAKTHYeCKOW

JeSITeJIbHOCTH U IOBCEIHEBHOM KU3HHU J1JIs:

AJI1 TIOCTPOCHUA U UCCIICAOBAHUS HpOCTCﬁMHX MaTCMaTHYCCKUX MOI[CJ'IGﬁ.

«HAYAJIA MATEMATHYECKOTI'O AHAJIU3A»

OBJaieeT yMeHUsSIMM:

BBIYUCIIATH NMPOU3BOJIHBIC U MEPBOOOPA3HBIC JIEMEHTAPHBIX (QYHKIIMH, UCTIOIB3YS
CIIPaBOYHBIE MaTEpHUaIbI;

WCIIOJIB30BaTh TMPOU3BOJIHYIO JIJIi HW3YyYCHHUS CBOWCTB (YHKIUA W TOCTPOCHUS
rpadukos;

MPUMEHSATH MPOU3BOIHYIO VISl IPOBEACHHS MPUOIMIKEHHBIX BBIYMCICHUHN, PEIIaTh
3a/1a4M TPUKIIQJHOTO XapaKTepa Ha HaxO0XXJICHHUE HAuOOJIBIIETO M HAMMEHBIIIETO
3HAYCHUSI,

BBIYUCIIATh B MPOCTEHIINUX CIIydasx IUIOMAaAd W OObEMbI C HCIIOJIb30BaHHUEM
OTPE/ICICHHOTO UHTErpaa;

OyaeT HCHOJb30BATh NPHOOPETEeHHbIe 3HAHWS M yYMEHHMSI B NPAKTHYECKOM

ACATCJIBHOCTH " HOBCCHHCBHOﬁ AKU3HU NJIAC

pelieHusT TPUKIAAHBIX 3a7a4, B TOM YHUCJIE COI[MaJIbHO-dPKOHOMHUUYECKUX U
du3nueckux, Ha HauOOJIbIIIME U HAUMEHbIIINE 3HAYEHUsI, Ha HAXOXKJEHUE CKOPOCTHU
U YCKOPEHUSI.

«KOMBUHATOPHUKA, CTATUCTUKA U TEOPUS BEPOSATHOCTEN»

OBJageer yMeHUsIMM:

pemate npocTeiliye KOMOMHATOPHBIE 3aJaud METOJOM Iiepebopa, a Takxke ¢
UCIOJIb30BaHUEM U3BECTHBIX (POPMYI;

BBIUMCIIATH B MPOCTEHIINX CIy4yasiX BEPOSTHOCTH COOBITUM Ha OCHOBE MOJCYETa
YHCJIa UCXO/I0B;

OyaeT HMCHOJb30BATH NPHOOpEeTeHHbIe 3HAHUSI M YMEHHUSI B NPAKTH4YECKOM

JACATECJIbHOCTH " HOBCCI[HCBHOi/i KU3HU JIA

JUTSI aHAJIM3a peajbHBIX YUCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUAC IUArPaMM,
rpaduKoB;
aHann3a uHGOPMAITUN CTATUCTHYECKOTO XapakTepa.

«TEOMETPUS»

OBJageer yMEHUsIMM:

pacro3HaBaTh Ha 4epTeKax U MOJENAX MPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHUTH
TpeXMepHbIE OOBEKTHI C UX OMUCAHUSIMU, U300pAKEHUAMU;

ONMCHIBATh B3aMMHOE PACMOJIOKEHUE MPSAMBIX U TUIOCKOCTEN B POCTPAHCTBE,
aHAIM3UPOBaTh B MPOCTEUIIMX CIIy4asX B3aMMHOE pACMOJOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

M300pakaTb OCHOBHBIE MHOT'OTPAaHHUKU M KPYTJIbIE TEJIA; BBINOJIHATH YEPTEXKH IO
YCIIOBHSIM 3a/1a4;

pemiaTh IUIAHUMETPUYECKHE MW IPOCTEHIIME CTEPEOMETPUYECKHE 3aJaud Ha
HaXO0JIEHUE T€OMETPUUECKUX BETUYHH (JIJIUH, YTJIOB, IJIOIAAeH, 00BEMOB);
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HCIIO0JB30BAaTh IIPU PCHICHHUUN CTCPCOMCTPHUUCCKUX 3aaa4 IIIIAaHUMETPHUIYCCKHC q)aKTbI
N METO/JBI,

IMPOBOJUTEL AOKA3aTCIIbHBIC PACCYKACHHUA B XOAC PCIICHUA 3a1a4;

6yueT HCIIOJIb30BaThH HpHOﬁpeTeHHbIe SHAHUSI U YMEHUA B HpaKTquCKOﬁ

ACATCJIBHOCTH " HOBceHHeBHOﬁ KU3HU NJIsA:

JUIsL UCCIIENOBaHusA (MOAEIMPOBAHUS) HECIOKHBIX IMPAKTHUYECKUX CHUTyaluld Ha
OCHOBE U3y4YEHHBIX (POPMYII U CBOKCTB (HUTYP;

BBIYKCIICHUS OOBEMOB M IUIONIA/IEH MOBEPXHOCTEHW MPOCTPAHCTBEHHBIX TEN IMPHU
pEIICHUN MPAKTUYECKUX 3a/lay, MUCIOJb3Yys MPU HEOOXOJAMMOCTU CIPABOYHUKU U
BBIYMCIIMTEIIbHBIE YCTPOUCTBA.
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3. MecTo y4eOHOM TUCHUILUINHBI B y4eOHOM IJIaHe

VYyebnas  gucuurmumHa —«MaTtemaTuka» — ABISIETCS  YYEOHBIM — MPEAMETOM
o0s3aTenbHONM TpenMeTHON oOmactu «Marematuka u nHpopmatukay PI'OC cpemHero
o0111ero oOpa3oBaHus.

B mpodeccnonanpHbIx  00pa3oBaTENbHBIX  OpPTaHU3ALMAX, PEATH3YIOIIUX
o0pa30BaTeNpHyI0 MPOrpaMMy CpEIHEro OO0IIero oOpa3oBaHHs B MpEIEax OCBOCHHUS
OIIOIT CIIO na ©6a3e OcCHOBHOTO o0O0mero oOpa3oBaHus, y4yeOHAs AUCHUIUIMHA
«MaremaTuka» u3ydaercs B 00meoOpa3zoBaTesbHOM Iukie ydeOnoro mmiana OITOII
CIIO na 6a3e OCHOBHOTO 00IIero oOpa3oBaHHA C TOJYYEHHEM CpPEHEro OOIIero
obpazoBanus (IITIKPC, TITICC3).

B yuebnpix mranax IIIIKPC, IIICC3 yyeOnas auciurimHa «MaTeMaTHKa
BXOJHUT B COCTaB OOIIMX 00II€00pa30BaTeIbHBIX YUEOHBIX JNUCIUIUINH, (POPMHUPYEMBIX
u3 o0s3arenbHbIX npeaMmeTHbix obrnacteit ®I'OC cpegnero oOiiero odbpasoBaHwus, s
npodeccuit CITO coorBeTcTBYIOMIEr0 TPodHiis MpoPhecCuOHAIBHOTO 00pa30BaHMUS.
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4. JInyHOCTHBIE, MeTANIPeIMETHbIE U MPeAMETHbIE Pe3yJbTaThl 0CBOECHHS
y4eOHOH JAUCHUILIHHBI, Kypca

OcBoeHue COACPKAHUA y‘{C6HOI?I JUCHUITIIMHBI «MareMmaTuka» oOecIieurBacT
JOCTIOKCHHUC CTYACHTAMU CIICAYIOIIHUX PE3YJIbTATOB!

® JIUYHOCHIHDBIX:

— c(pOpMUPOBAHHOCTh MPEJCTABICHUNA O MAaTeMaTHKE KaK YHUBEPCAIbHOM S3bIKE
HayKH, CpPEICTBE MOJECIUPOBAHUSA SIBICHUW M MPOLECCOB, HACIX M MeEToAax
MaTeMaTUKH;

— TIOHMMaHHE 3HAYUMOCTH MATEMaTUKH [IJIi HAay4YHO-TEXHUYECKOIro IMporpecca,
c(OPMHUPOBAHHOCTh OTHOIIECHMSI K MaTEeMaTHUKE KaK K 4YacTh OO0IIeuesOBEYECKOMN
KyJIbTYypbl 4Y€pe3 3HAKOMCTBO C HCTOPUEW pa3BUTHUS MaTEMAaTHUKH, 3SBOJIOIUEH
MaTeMaTUYECKUX UJIEH;

— pa3BUTHE  JIOTMYECKOTO  MBIIUICHUS,  IPOCTPAHCTBEHHOTO  BOOOpPAKEHUS,
AITOPUTMUYECKON KYJIbTYpbl, KDUTUYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIUMOM
1St Oyayien npodhecCUOHAIBHOU JAEATEbHOCTHU, IS TPOJAOJIKEHUS 00pa30BaHUs U
caMo00Opa30BaHMS;

— OBJAQJCHUE MATEMAaTUYECKUMU 3HAHUSIMU W YMEHMSIMHU, HEOOXOJIUMBIMH B
MOBCEIHEBHOM KU3HU, 1JI1 OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX AUCIUIUINH U
JUCIUIUIMH TPOQPECCUOHAIBHOTO IUKJIA, ISl MOJIyYeHUs] 00pa3oBaHUsl B 00JIACTSIX,
HE TpeOYyIOUUX YIriIyOJICHHON MaTeMaTUYECKON OITOTOBKHY;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCJIE CamMOOOpa30BaHHIO, Ha
MPOTSKEHUM BCEU JKU3HM, CO3HATEILHOE OTHOIICHHE K HEMPEPHIBHOMY OOPa30BaHHUIO
KaK YCJIOBHIO YCTICIIHOM MPO(HEeCCHOHATILHON U 00IIIECTBEHHOM JESITETbHOCTH;

— TOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOW M OTBETCTBEHHOU
NeATEIIbHOCTH;

— TOTOBHOCTh K KOJUIEKTHBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJE3HOM, Y4eOHO-UCCIIeI0BATENbCKOM, MPOSKTHOMN
U JPYTUX BUJAX JACSATEIbHOCTH;

— OCO3HaHHBIA BHIOOP Oymymiel mpodeccrr W BO3MOXKHOCTH PealTu3alldd COOCTBEHHBIX
KU3HEHHBIX TUJIAHOB; OTHOIIEHWE K MNPo(PEecCUOHAILHOM  EATEIhHOCTH  Kak
BO3MOXKHOCTH Y4YacTHsl B PEIICHWW JIMYHBIX, OOIIECTBEHHBIX, TOCYJIapCTBEHHBIX,
0O0ITICHAIIMOHAIILHBIX TIPOOJIEM;

® MemanpeomemHuix:

— YMEHHE CaMOCTOSITENIbHO OIpPENeNsATh LEMH JACATEIbHOCTH M COCTaBJISTh TUIAHbBI
JESITENbHOCTH; CAMOCTOSATENIBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH
JeSITENbHOCTD; UCTIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JUISl TOCTHXKEHUS MOCTABJICHHBIX
Hene W peanu3allid IUJIAHOB JESTENbHOCTH; BBIOMpaTh YCHEIIHbIE CTpaTernyd B
Pa3IMUHBIX CUTYaLUsIX;

— yMEHHE TMpPOAYKTHBHO OOIIAThCS W B3aHMOJICHCTBOBATH B IPOIIECCE COBMECTHOU
JEATeNIbHOCTH, YYUTHIBATh MO3MLMHU JPYTUX YYACTHUKOB JESTENbHOCTH, 3PPEKTUBHO
pasperaTb KOH(IUKTBL;

— BJIQJICHUE HABbIKAMM I[103HABATEJIbHOW, Y4YEOHO-MCCIIENOBATEILCKOW U MPOEKTHOM
JEATENIbHOCTH, HaBbIKAMM pPa3pelleHusi IMpoOJeM; CIOCOOHOCTb M TOTOBHOCTH K
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CaMOCTOSITEIIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3ajad, MPUMEHECHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHUS;

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIBHOM HWH(OPMAIMOHHO-TI03HABATEIEHOU
NCSITETIPHOCTH, BJIQJICHUE HABBIKAMH TIOJydeHHs] HEOOXomuMmon uHOopMalyd U3
CIIOBapeil pasHbIX THIIOB, YMCHHE OpPHCHTUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX
uHbOpMAINK, KPUTHYECKH OIICHUBAaTh M  WHTEPIPETHPOBATH  HWH(MOPMAIIHIO,
MOJTy4aeMYyTO M3 Pa3INIHBIX UCTOYHUKOB,

YMEHHE UCTIOJIb30BaTh CPEICTBA MH(GOPMAIIMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTHIA
(manee — UKT) B pellieHUM KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a1a4 C COOJFOJICHUEM TPEeOOBAaHUI SPrOHOMMKH, TCXHHKH O€30IMaCHOCTH, TMTHCHBI,
peCypcoCcOepeKEeHUs, MPABOBBIX W ATHYCCKMX HOPM, HOPM HH(POPMAIMOHHOM
0e30MIacHOCTH;

YMEHHE CaMOCTOSTCIBHO OICHMBATh W TPUHUMATh PEHICHUS, OIPEICIISIONTHE
CTPaTETHIO ITOBEICHUS, C YIETOM TPAKIAHCKAX W HPABCTBEHHBIX IIEHHOCTEH;

BJIaJICHUE S3BIKOBBIMH CPEACTBAMH — YMEHHUE SICHO, JJOTMYHO W TOYHO H3JIaraTtbh CBOIO
TOUKY 3PCHHS, HCIIOJIL30BATh a/ICKBATHBIC SI3BIKOBBIC CPE/ICTBA,;

BJIaJICHWE HAaBBIKAMU II03HABATEILHOM peQIIeKCMH KaK OCO3HAaHHS COBEPIIIAEMBIX
JEHUCTBUM U MBICIIMTEIILHBIX ITPOIIECCOB, UX PE3YJbTATOB U OCHOBAaHWH, IPAHUI] CBOETO
3HAHUS U HE3HAHMS, HOBBIX MTO3HABATEIILHBIX 3a7a4 M CPEJICTB UX JOCTHKCHUS,
IIEJICYCTPEMJICHHOCTh B IIOMCKaX M MPUHATHH PEIICHUH, COOOpa3UTEIIbHOCTh H
WHTYUIWS,,  Pa3BUTOCTh  TPOCTPAHCTBEHHBIX  MPEICTABICHWH;  CIIOCOOHOCTH
BOCIIPHHUMATh KPAacoOTy U TAPMOHHIO MHPA;

npeoMemHulx:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MAaTEMAaTUKE KaK YaCTU MHUPOBOW KYJIBTYpPHI U O
MECTE MaTeMaTUKd B COBPEMEHHOW IMBUIM3AIMM, O CIOCO0axX OMHMCaHUs Ha
MaTeMaTHYECKOM SI3bIKE SIBIICHUHN PEATbHOTO MUPA;

c(hOpPMHUPOBAHHOCTH TPEJICTABICHUNA O MAaTEMaTHUECKUX TMOHSATHSAX KaK O BaKHEUIINX
MaTEMaTUYECKUX MOJIENSAX, MO3BOJISIIOIIMX OMUCHIBATh U M3Yy4aTh Pa3HbIE MPOLECCHl U
SIBJICHUS; TTOHUMAHUE BO3MOKHOCTH aKCHOMATHYECKOIO MOCTPOCHHS] MAaTEMaTHUYECKUX
TEOPHUIA;

BJIQ/ICHUE METOJAMHU JO0KA3aTeIbCTB U AITOPUTMOB PEILICHUS; YMEHUE UX MPUMEHSTh,
MIPOBOJIUTH JI0KA3aTeIbHBIC PACCYKICHHUSI B XOJIE PEIICHUS 3a/1a4;

BJIQJICHUE CTaHIAPTHBIMU TpUEMaMH PEIICHUS PALMOHAIBHBIX M HPPAlMOHATLHBIX,
MOKA3aTeNIbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKMX YpPaBHEHHWHW W HEPABEHCTB, HUX
CUCTEM; UCIOJIH30BAHUE TOTOBBIX KOMITBIOTEPHBIX MPOTPAMM, B TOM YHUCIIE JJIsl IOMCKA
IIyTH PEILIECHUS U WUTIOCTPAIUH PEIICHUS] YPABHEHUI U HEPABEHCTB;

c(hOPMHUPOBAHHOCTh TPENCTABICHUI 00 OCHOBHBIX TIOHSTHSIX, HACIX W METoJax
MaTEeMaTUYECKOT0 aHalIn3a; BIIaJIcHUe YMEHUEM XapaKTepu30BaTh MOBeIeHUE (DYHKITUH,
UCTOJb30BAaHUE TIOMYYEHHBIX 3HAHMW JUISI  OMNMCAHWS M aHaM3a  PeabHbIX
3aBUCHUMOCTEM;

BJIaJICHUE OCHOBHBIMU TOHSITUSMHU O IJIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
¢urypax, mx OCHOBHBIX CBOWMCTBaX; C(OPMHUPOBAHHOCTh yMEHHS pacrlo3HaBaTh Ha
JepTekax, MONENAX W B PEAbHOM MHpE TeOMeTpudeckne (PUryppl; NMpHMEHEHHE
M3YyYEHHBIX CBOWCTB T€OMETPUUECKUX (GUTYp U (HOPMYIT IJIsl PEIICHHS] TEOMETPHUECKIX
3aJ1a4 1 3a71a4 C MPaKTUUYECKUM COJIEPIKAHUEM;
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C(POPMUPOBAHHOCTh ~ NPEACTABICHUHM O NpOLECCax U SBICHUIX, HMEIOLINX
BEPOSITHOCTHBIM XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATBHOM MHpE, 00
OCHOBHBIX IIOHATHAX DJIEMEHTAPHOW TEOPUU BEPOSATHOCTEH; YMEHUU HAXOAWUTh U
OLICHUBAaThb BEPOATHOCTH HACTYIUIEHUS COOBITMM B MPOCTEMIIMX MPAKTHYECKHX
CUTyalUsAX Y OCHOBHBIC XaPAKTEPUCTUKHU CITy4alHbIX BEJIMYUH;

BJIA/ICHAE HAaBBIKAMH HCITOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX POTrPaMM IPU PELICHUH
3a1a4.
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5. Conep:xxaHue y4eOHOM TMCUUTIMHBI

IToBTOpenue. Beenenue (9 4.)

OCHOBHBIE IOHATUS, ONpeAeaeHHs], GOPMYJIbI 32 KypC OCHOBHOM (HEMOIHOM) LIKOJIBL.
Matematuka U Hay4yHO-TEXHMUYECKUH mporpecc. MaTemaThka B HayKe, 3KOHOMUKE,
MHPOPMALIMOHHBIX TEXHOJOTMSX W NPAKTHUUECKOM jaedarenbHocTH. (CoBpeMeHHas
AJIEKTPOHHO-BBIUMCIUTEIbHAS TEXHUKA U €€ IPUMEHEHHNE B PEAIbHOM JKU3HH.

JIOJKEH 3HaTh: OCHOBHBIE IOHSTHS U OIPENEICHUS 32 Kypc OCHOBHOM (HENOJIHOM)
IIKOJIBI.

JloJDKEH yMEThb: MPUMEHATh OCHOBHBIE (DOPMYJIBI 32 KYpC OCHOBHOW (HEMOIHOW)
IIKOJIBI PY PELICHUH 3a/1a4.

Konumpononasa paboma Ne 1. Bxoonoii KoHmpoiw

Pa3nen 1. PazButue nousitusi o uncJe (12 4.)

JleficTBUTENbHBIE 4YMCIIa; OPUOIMKEHUE JEHCTBUTEIBHBIX YHCEN KOHEYHBIMU
JNECATUYHBIMH JPOOSMHU; MOTPEUTHOCTH MPHUOIMKEHUNH W BBIUYMCICHUH; MPAKTUYECKUE
NpUEMBI  BBIYMCICHUM € TpHOIMKEHHBIMH JAHHBIMH; BBIUYMCICHUS C IOMOIIBIO
MUKPOKAJIBbKYJIATOPOB; BBIUMCIICHUS 3HAYCHUN BBIPAXKCHUM; YPABHEHUSIX U HEPABEHCTBA
C OHOM IIEPEMEHHOU.

JIOJOKEH 3HaTh: UCTOPHUIO Pa3BUTHUS 4YHMCIa, 0003HAYEHMsI 1I€JIbIX, PAllMOHAIbHbIX,
JNEUCTBUTEIBHBIX M KOMIUIEKCHBIX YMCEN; OIpPEACIICHUE JEHCTBUTEIBLHOIO YHCIIA,
aOCONIOTHOM M OTHOCUTENIbHOM MOTPEIIHOCTH NPUOIMKEHUM; MPaKTUUECKUE MPUEMBI
BBIYMCIICHUM C TPUOIMKEHHBIMU JAHHBIMH; CIIOCOOBI PEIICHUH JTMHEHHBIX YpaBHEHUHN U
HEPAaBEHCTB C OJHOW IIEPEMEHHOM, KBAJPATHBIX YPAaBHEHUHW W  HEPABEHCTB,
MppalOHAIbHBIX YPaBHEHUM.

JloJIKEH yMETb: BBINOJHATH apU(PMETHUYECKUE NEHCTBUA HAJ YUCIaMH, coueras
YCTHbIE M THUCbMEHHbIE NPUEMBI; HAXOAUTh MNPUONMKEHHBIE 3HAYEHUS BEJIUYUH H
MOTPEUTHOCTH BBIYMCICHHM (A0COJIOTHAsE MU OTHOCHUTEJIbHASA); CPaBHUBATH YHUCIIOBBIE
BBIPA)KEHMSI; BBITIOJHATH TPeoOpa30BaHus BbIPAKEHUN, MPUMEHSs (DOPMYJIbl, CB3aHHbBIE
CO CBOMCTBAMHU 4YHCEN; TMOJIb30BATHCS MPUONIKEHHOW OIEHKOW MpHU MPAKTUYECKHUX
pacuerax.

UCNOIb3068aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCmU
U NOBCEOHEeBHOU HCU3HU: TSl IPAKTUUECKUX PAcYETOB MO MpaBwiIaM U GopMmyiam, s
BBICTPAMBAHUS apTyYMEHTALIMM MPU JOKA3aTEIbCTBE W B AUAJIOrE, JJIs PACIO3HABAHUS
JIOTUYECKN HEKOPPEKTHBIX PACCYkKICHUN.

IIpaxmuueckoe 3ansimue Ne 1. [leticmeus ¢ uppayuoHaibHuIMU U YeabiMu YUci1amu

lIpaxmuuyeckoe 3ansimue Ne 2. [leticmeus Ha0 KOMAIEKCHLIMU YUCIAMU

Paznen 2. Kopuu, crenenu u jorapugmsi (30 4.)

[IpeobpazoBanue anreOpanueckux BbipaxkeHui. KopeHb n-oil CTENeHUM U €ro
cBoricTBa. CTeneHb C JACHCTBUTENIBHBIM TOKa3aTeaeM U ee cBoicTBa. [IpeobpazoBanue
BBIPXKEHUM, COepKAIIX CTENEeHU U paaukansl. Jlorapudmsl n ux cpoiictBa. [IpaBuna
norapupmupoBanus. IIpeoOpazoBanue BBIPDAKEHUW, COAEPXKAIIUX CTENEHU U
ngorapudmbl. VIMeTh mpencTraBieHHE O CTENEHU C MPOU3BOJIBHBIM JIEHCTBUTEIBHBIM
nokasareieM H e€ CBOWCTBAaX; O MpeoOpa3oBaHUSIX U BBIYUCICHUU 3HAYCHHM
MOKAa3aTeNbHBIX BBIPAXKEHUM; O JsorapupmMax M HUX CBOMCTBAX; O HATypaIbHbBIX
jgorapudmax; o AECITUYHBIX JIorapudmax, 0 Ipeodpa3oBaHUN U BHIYMCICHUU 3HAYCHUN

Jorapu(pMHUECKUX BBIPAKECHUH.
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Jl0JKEeH 3HATh: MOHATHE CTENEHU C ACHCTBUTEIIBHBIM NTOKA3aTENEM U €€ CBOMCTBA;
onpeneneHrue KopHs, Jiorapudma, UX OCHOBHBIX CBOMCTB; O MAaTeMaTHUYECKUX METOAax
pELIeHUs CoJIep KaTeNIbHBIX 3a/1auax U3 pa3IuvHbIX 001acTel HayKu U MPaKTUKU;

JOoJKeH yMeTh: BBINOJHATH JEWCTBUA HAJl CTEINEHSIMHU, HAXOIUTh 3HAYCHUS
KODHSI; BBIYMCIATh 3HAYEHUS IIOKA3aTEIbHBIX BBIPAKECHUI; BBIYUCIATH 3HAUYCHUE
norapupma HAa OCHOBE OIpEACNICHUs, HCMOJIb3ysl TMpU  HEOOXOJIUMOCTHU
MHCTPYMEHTAJIbHBIE CPEJCTBA; BBINOJIHATh MPEOOpPa30BaHUsI BBIPAKEHUN, TPUMEHS
dbopMyIibl, CBsI3aHHBIE CO CBOMCTBAMM CTENEHEH, Jorapu(MoB; pemiath MPOCTEHIIHE
UppalMoHaJIbHbIC, COIEPIKAIIUE CTENCHb, JIOTapU(MUIECKIE YPaBHEHUS 1 HEPABEHCTBA,
CBOJSIIIMECS K JIMHEHHBIM W KBaJpaTHBIM; COCTAaBIIAThH M peEIIaThb YpPaBHEHUS U
HEPaBEHCTBA, CBSA3BIBAIOIIME HEU3BECTHBIC BEIMYHMHBI B TEKCTOBBIX (B TOM YHCIIE
MPUKIAJAHBIX) 3a7a49ax.

UCNONIb308aMb NPUOOPEMEeHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKoU 0esimelbHOCuU
U NOBCEOHEBHOU JiCU3HU: Il TPAKTUYECKUX pacueToB 1o QopMmyiaM, BKIHOYas
dbopMysbl, coiepiKalue CTENEHW, paJuKaibl, JOrapu(pMbl, HCIOIB3YS IpPHU
HEO0OXOJMMOCTH CIIPABOYHBIEC MAaTepUaJIbl U MPOCTEHINNE BHIYUCIUTENBLHBIE YCTPOUCTBA,
IUIsL  BBICTpAWBAaHUsl AaApTyMEHTAallMM TPU JOKAa3aTelIbCTBE M B JHAJIOrE, IS
pacrio3HaBaHUsl JIOTUYECKH HEKOPPEKTHBIX PACCYKICHUMN.

IIpakmuuecxkoe 3amamue Ne 3. Ilpeobpazosanue GvipadxceHuli, CcooepHCAUjux
paouxavl

llpakmuueckoe 3anamue Ne 4. [Ipeobpazosanue 6vipadicenuil, CoOOEPHCAUUX
cmeneHu ¢ OpOOHLIMU U OMPUYAMETLHBIMU NOKA3AMETAMU

llpakmuueckoe 3anamue Ne 5. I[Ipeobpazosanue 6vipadcenutl, CcoOOEPHCAUUX
cmeneHu u 102apughmul

Ilpaxmuueckoe 3aumsmue Ne 6.  Pewenue noxazamenvHulx, 102apUPMU4ECKUx
VpaeHeHutll, HepageHCcms U CUCIeMm

Koumponvnas paooma Ne 2. Cmenenu, Kopuu u nozapugpmot

Konumponvnas paooma Ne 3. Hmozoewiit konmpons 3a | nonyzooue

Paznen 3. [Ipsimble M MJIOCKOCTH B MpocTPaHCcTBeE (23 4.)

AKCHOMBI CTEpPEOMETPUM M IPOCTEUINME CIEICTBHS W3 HHUX. B3aumHoe
PaCIIOJIOKEHHUE ABYX IPSIMBIX B IIPOCTPAHCTBE. YTOJI MeXAy npsiMmbiMu. [lapannensHoCcTh
IIPSIMOU U TNIOCKOCTH, NMAPAIIIETBHOCTD IIJIOCKOCTEH.

[TapannensHOe TPOSKTHUPOBAHWE H €ro cBoiicTBa. M3o0pakenue ¢uryp B
crepeomeTpuu. llepneHOuKYyIApHOCT MNpAMOM M IMIOCKOCTH. CBA3bL  MEXIy
MapajuIeIbHOCTBIO U MEPHEHAUKYISPHOCTHIO MPAMBIX M IUIOCKOCTEN. OpTOroHAIBHOE
MIPOEKTUPOBAHME. [IepneHaMKYIsAp M HAKIOHHAS. YTOJI MEXIY NPSIMOM U TUIOCKOCTBIO.

JIByrpaHHblii yrojl. YToJl MeXAy IUIOCKOCTAMU. [lepneHaukynspHOCTh ABYX
IJIOCKOCTEH.

Nmetb mnpencrtaBieHue o0 aKCMOMaxX CTEPEOMETPUM W CJIEACTBUSIX M3 HUX; O
B3aMMHOM pPACIIOJIOKEHUU JBYX IPSAMBIX, NPAMOM M INIOCKOCTH, IABYX IUIOCKOCTEW B
MPOCTPAHCTBE; O CBSI3U NApaUIETbHOCTU U MEPHNEHAMKYISIPHOCTH B MPOCTPAHCTBE; 00
OPTOrOHAJIBHOM IPOEKTUPOBAHUU; O ABYI'PAHHOM YyIJIE — YIJI€ MEXAY IUIOCKOCTSAMH; O
IIEPIIEHIUKYJIIPHOCTH IIOCKOCTEM.

JIOJDKEH 3HAaTh: OCHOBHBIE MOHSATUS CTEPEOMETPUHU; AKCHOMBI CTEPEOMETPUH H
CIIEICTBHSl W3 HUX; B3aUMHOE DPACHOJOKEHHE MPSIMBIX, IPSIMOM M IJIOCKOCTH, JABYX
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IUIOCKOCTE B MPOCTPAHCTBE; OCHOBHBIE TEOPEMBI - O MAPALIEIBHOCTU MPSMOU U
IUIOCKOCTH,  MapajUIeIbHOCTH  ABYX  IUIOCKOCTEH;  CBOMCTBAa  MapauiesIbHOIO
POEKTUPOBAHUS U UX MPUMEHEHUE JJIs1 U300paxeHus: PUryp B CTepeOMETPHUH; MOHATHE
yria MeXay OpsIMBIMH, yrjla MEXAy MpsSMON M IUIOCKOCTHIO; OCHOBHBIE TEOPEMBI O
NEPHEHAUKYISIPHOCTH MPSAMOM U MIIOCKOCTH; TOHSTHE ABYTPAHHOTO YTiia, yIilda MEXIy
IUIOCKOCTAMH; TIOHATHE JIMHEHHOTO yIja; NpHU3HAK MEPHEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEHN.

JI0JDKEH yMETh: yCTaHABIIMBATh B MPOCTPAHCTBE MapaUICIbHOCTh MPSMBIX, MPIMOU
U TUIOCKOCTH, JBYX IUIOCKOCTEH, HCIOJB3Yysl MPU3HAKK W OCHOBHBIE TEOPEMBI O
MapajuieIbHOCTH; MPUMEHSTh MPU3HAK MEPIECHANKYISIPHOCTH MOPSIMOM M TIJIOCKOCTH,
MIPUMEHSTh TEOPEMY O TPEX MEPIECHAUKYISIpaxX JIsl BEIYMCICHUS YTJIOB U PACCTOSIHUM B
MIPOCTPAHCTBE; BRIUUCIIATH YIJIbl MEXKIY MJIOCKOCTSIMHU.

UCNONIL308aMb NPUOOPEMEeHHbIe 3HAHUSL U YMEHUsT 8 NPAKMUYECKOU 0esimelbHOCU.
JUIs  BBICTpAMBAaHMSI apryMEHTAIlMM TpU JIOKa3aTelbcTBE M B AWalOre, IS
pacrio3HaBaHMs JOTUYECKU HEKOPPEKTHBIX PACCYkKIACHUMU, IS MPAKTUYECKUX PAaCUETOB,
UCIIOJIB3Ysl PU HEOOXOAMMOCTH CIIPABOYHBIC MAaTEPHAIIBI.

lIpaxmuueckoe 3anamue Ne 7. Bzaumnoe pacnonodicenue niockocmeu

IIpakmuuecxoe 3ausamue Ne 8. Pewienue 3a0au na HaxodcoeHue 08YePanHbIX Y208

IIpakmuuecxoe 3ansamue Ne 9. Ilepnenoukynaprocms niockocmet

lIpaxmuueckoe 3ansmue Ne 10. [locmpoenue npoexyuti

Konmponvnaa pavoma Ne 4. Ilapannensnocms npamvlx u niockocmei

Pa3znea 4. KomOunaropuka (14 u.)

[IpaBuno npoussenenus. [lepectanoBku. Pazmemenusa. CoueTanust U nX CBOMCTBA.
bunom HreroToHa. VMmeTh mnpeacTaBieHHE O pa3IMYHBIX CHOCO0aX OMHMCAHMS BCEX
BO3MOJKHBIX 3JEMEHTapHbIX COOBITHMM B pa3IMYHBIX THUIIAX CIy4ailHOrO OIbITa; O
MEepecTaHOBKE M (pakTopuasne 4yuciaa; 0 KOMOMHATOPHOM IPABUJIE YMHOXKEHUS U YHCIIE
COYETaHUMU.

JIoJoKeH  3HaTh: TOHSATHUS  IIEPECTAHOBKM,  pPa3MELIEHUs, COYETaHUs U
COOTBETCTBYIOIIME (DOPMYJIBI JJIsl UX MOjcUeTa; (GOPMYIHPOBKU (Ha MPOCTHIX, MOHATHBIX
Y 3alIOMUHAIOUINXCS IPUMEPAX U3 JKU3HHU, a HE B (JOpMaJIbHBIX TEPMUHAX NEPECTaHOBOK
Y COYETaHU# U T.I.); METOJ IPOCTOro nepedopa u odpamiar BHUMaHUE, YTO €r0 MOKHO
MCIIOJIb30BAaTh JJIsl IOBEPKU MPUMEHSIEMON (OpMYIIbI, €CIIH 1epedop HE BENHK;

JloJbKeH yMeThb: yMETh METOAOM IepeOopa HaxOAUTh OTBETHl B KOMOMHATOPHBIX
3aayax Juisi HeOOMbIIUX 00BEMOB Mepedopa; YMETh BBIYUCIIATH YUCIIO YIOPSAOYEHHBIX
nap, MHoJIb3yACh MNPaBUJIOM YMHOXKEHHUS, YMETh BBIYMCIATH N!; 3HaTH (hakTOpHasbl
HaTypaJbHbIX Yucen A0 5! 1 yMeTh MoJib30BaThCs Tabnuiei ¢pakropuanos 10 10!; ymers
HaXOJUTh YHUCJIO TEPECTAHOBOK JJIEMEHTOB IPOU3BOJIBHOTO KOHEYHOIO MHOXKECTBA;

ni
kI(n—k)!
MpOCTENIINE 3a7]a4M, B KOTOPHIX YHMCIIO OJaronpHUsTCTBYIONIUX AJIEMEHTAPHBIX COOBITUH
HaXOJUTCS KaK YUCIIO COUYETAHMM.

UCNONIL308aMb NPUOOPEMeHHble 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esimenbHOCU
U NOBCEOHeBHOU JHCU3HU: JUIsl BBICTpAUBAHUS apryMEHTAllMU IPHU J0Ka3aTeIbCTBE U B
JMajnore, JJil paclio3HaBaHUsSl JIOTMYECKH HEKOPPEKTHBIX PACCYXKACHUH, M1 pELIEHUs
y4eOHBIX M MPAKTHUYECKUX 33/1a4, TPEOYIOIINX CUCTEMATHYECKOro rnepedopa BapuaHTOB,
JUIS CPAaBHEHUSI IIAHCOB HACTYIICHUS CIIy4aliHbIX COOBITHIA.

9) k
yMeTh BBIYHCHATH(C , TONB3YAch (opMmyIIoit C.= yMEThb peuarhb
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Ipaxmuuecxoe 3anamue Ne 11. Pewenue npocmeiuiux KoMoOUHamopHvix 3a0ay
Konmponvuaa paboma Ne 5. Inemenmut KomOunamopuxu

Paznen 5. KoopauHatbl M BeKTOPHI (22 4.)

BexTopbl Ha MIIOCKOCTH U B IpocTpaHcTBe. [elicTBus Haj BekTopaMu. Paznoxxenue
BEKTOpa Ha cocTrapisitomue. [IpsMoyroibHble KOOpAWHATHI HA IUIOCKOCTH U B
npoctpaHcTBe. JIeHCTBUSA HaJl BEKTOpaMH, 3aJaHHBIMH KoopJauHaTaMu. Dopmynbl s
BBIUKCIICHUS JJIMHBI BEKTOpa, yria MEXAY BEKTOPAMH, PACCTOSHUS MEXIY ABYMS
Toukamu. VMeTh mpelncTaBiIC€HUE O BEKTOpAaX Ha IUIOCKOCTH W B MPOCTPAHCTBE; O
NEUCTBUSIX HAJl BEKTOpaMHM; O pa3JIOKEHHH BEKTOpa II0 HAMNpaBJICHUSIM, O
MPSIMOYTOJIBHBIX KOOPAMHATaX Ha IMJIOCKOCTH U B MPOCTPAHCTBE; O MpaBUJiax JCUCTBUI
HaJ] BEKTOpaMH B KOOPAWMHATHOU (hOpME; O BBIYMCICHHUH JIMHBI BEKTOPA, YIiia MEXIY
BEKTOPaMH, PACCTOSTHUS MEXITY TOUKAMH.

JloJbKeH 3HaTh: ONpEACNICHUE BEKTOpa, JACHCTBUS HaJl BEKTOpAMH; CBOWCTBA
NEUCTBUI HaJ BEKTOPAMHU; MOHITUE MPSIMOYTOJIbHON JEKapTOBOM CHUCTEMBI KOOPAMHAT
Ha IJIOCKOCTH W B MPOCTPAHCTBE; NpaBWja ACHCTBUM HaJ BEKTOPaMHU, 3aJaHHBIMHU
KOOpJIUHATaMK; (POPMYJIbI JJIS BBIYMCIICHUS JJIMHBI BEKTOPA, yIila MEXIY BEKTOPaMH,
PACCTOSIHHS MEXKIY IBYMsI TOUKAMHU.

JIOJDKEH yMETb: BBINOJHATH JEUCTBUS HAJ BEKTOpAaMH; paszjiaraTb BEKTOp Ha
COCTABJIAIOIIUE; BBIYUCIATH YIOJl MEKly BEKTOpPAMHU, NIMHY BEKTOPA;

UCNOIb308aMb NPUOOPEMEHHbIe 3HAHUSL U YMEHUs. 8 NPAKMUYECKOU 0esimelbHOCIU.
JUTSl TPaAKTUUECKUX PAcu€TOB, UCTIOJIb3Ys TPU HEOOXOAUMOCTH CIIPABOYHBIE MaTEpPUAIbI.

Ilpakmuuecxoe 3anamue Ne [12. Hcnonv3osanue 6exkmopos npu peuieHuu
NPUKTIAOHBIX 3A0aY

lIpaxmuuecxoe 3anamue Ne 13. Ckansaproe npousgedenue 6eKmopos

lpaxmuueckoe 3anamue Ne 14. Koopounamer éekmopa. /[nuna eekmopa. /leticmaus
HAO 8eKmMopamu

Ilpakmuueckoe 3amamue Ne 15. Hcnonvsoeanue koopounam npu peuieHuu
Mamemamuyeckux u NPUKIAoOHbIX 3a0ay

Konumponvnas paboma Ne 6. Koopounamut u eexmopot

IloBTOpenue 3a | kypc (9 u.)

[IpeoOpazoBanue anreOpandeckux BblpakeHuil. Jlorapudmbl U uX CBOWCTBA.
[IpeoOpazoBanne  BBIpAKECHHUI, COJAEPKAIUX CTENEHU U Jorapu@mbl. AKCHOMBI
cTepeomMeTpuu. B3anmHOe pacronokeHue ABYX MPSAMBIX, MPSIMON U MIIOCKOCTH, ABYX
IJIOCKOCTEN B MpOCTpaHCTBE. [lepecTaHOBKH, pa3MEIIeHUsl, COUETaHUsI U UX CBOMCTBA.
[IpsiMoyrosibHBIE KOOpPAMHATHI Ha IUIOCKOCTH M B mpocTpaHcTBe. [lokaszaTtenbHas,
norapupMuyecKasi, CTeTeHHast PyHKIUU, UX CBOWCTBA U IPAPUKH.

J10JDKEH 3HaTh: 0 MaTeMaTUYECKUX METOJIax PEeIIeHUs COJIepKaTeIbHbIX 3a/lauax 13
pa3IMUHBIX 00JIaCTeM HAyKW W TMPAKTUKH; OCHOBHBIE TEOPEMBI O MapaICIBHOCTH M
MEPIICHIUKYJIIPHOCTH TPSIMOM U TIJIOCKOCTH; TOHSTUSI TIEPECTAHOBKHU, pPa3MEIICHUS,
COYETaHUsI U COOTBETCTBYIOIIME (HOPMYIBI JI UX TOJCYETa; MpaBwiia ACHCTBUM HaL
BEKTOpaMHU, 3aJlaHHBIMA KOOPJMHATAMH, CBOMCTBA W TpaduKud TMOKA3aTEIHHOM,
JorapupMUUECKO U cTeneHHON (QYHKIUH.

JloJbKeH yMeTb: pemiaTh MNPOCTEWIlNe UppallMOHaNIbHBIE, COAEpPKAIINE CTEIEHb,
norapuMHUIECKHe YPaBHEHUS U HEPABEHCTBA, CBOMAIIMECS K JIMHCHHBIM U KBAJPATHBIM;
MPUMEHSThL TEOPEMbl [l PENICHUs MPHUKIAJHBIX 3aJad B MPOCTPAHCTBE, YMETh
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HaXOJUTh OTBEThl B KOMOWHATOPHBIX 3ajadyax; BBIMOJIHATH JEHCTBUSA HAJl BEKTOPAMH;
HaXOJUTh OOJACTh OMNpeeseHus] (PYHKIUU; HAXOAUTh 3HaueHue (YHKIHMH, 3aJlaHHON
aHATUTUYECKHU W rpapUUecKu, MO 3HAYCHHUIO apryMeHTa U Ha000pOT.

UCNONIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKoU 0esimelbHOCuU
U NOBCEOHEBHOU JHCU3HU: JJIA MPAKTUUYECKUX PACUETOB, UCMOJb3Ys MPU HEOOXOAUMOCTH
CIIPABOYHBIE MaTEPUAIIbI U MPOCTEHININE BHIYMCIUTENbHBIE YCTPOICTBRA.

Konmponvnaa paooma Ne 1. Hmozoewtii konmpons 3a | Kypc

Pa3nes 6. OcHoBbl Tpuronomerpuu (36 4.)

Panmnannoe wusMmepenue yrioB u  ayr. COOTHOUIEHUS MEXIy TpaayCHON U
paauanHoi Mepamu  yria. CHHYC, KOCHUHYC, TaHI€HC, KOTAaHI'€HC 4YHCIa.
Tpuronomerpudeckue (yHKIIUM YHUCIOBOTO AapryMEHTa, 3HAKM MX 3HAYCHUH.
CooTHOIIEHUST MEXIy TPUTOHOMETPUYECKMMHM (DYHKLIHSAMU OJHOTO AapryMEHTa.
®opmynbl npuBeaeHUS. YETHOCTb M HEYETHOCTb TPUTOHOMETPUYECKUX (YHKIHI.
®opmysl cioxeHus. PopMyIibl IBOWHOTO U MOJIOBUHHOTO aprymeHTa. [Ipeodpa3oBanus
CYMM TPUTOHOMETpHUYECKUX (YHKIMI B mpou3BeneHus. [IpeoOpa3zoBaHue npous3BeacHUN
TPUTOHOMETPUUECKUX (YHKUUH B CyMMbl. llepnoanyHOCTE TPUTOHOMETPUUECKUX
¢yHkiuii.  BbluMcneHue — 3Hau€HMH U TOXKAECTBEHHbIE  NPEoOpa3OBaHMS
TPUTOHOMETPUUECKUX BbIpakeHU. OOpaTHble TpUroHomeTpuyeckue GyHkuuu. Mmertsb
MIPEACTABICHUE O E€AUHUIAX H3MEPEHUsS YIJIOB U JAYyr; O  COOTHOIICHHSX MEXIY
IpagyCHOM U palMaHHONW MEpamMH YIJIOB; O TPUTOHOMETPUUYECKUX (PYHKUIHUAX YHCIOBOTO
apryMeHTa, 3HaKaX WX 3HAYEHUH; O COOTHOLICHUSX MEXIY TPUTOHOMETPHUYECKUMU
(GYyHKUMSIMU OJTHOTO apryMeHTa; 0 (opMyJiax MPUBEIEHUSA; O YETHOCTU U HEUYETHOCTH
TPUTOHOMETPUUECKUX (YHKLIMIA; 0 QopMynax ciioxeHus; o ¢opmyiax IBONHOrO u
MOJIOBUHHOTO apryMeHTa; 0 Mpeo0pa3oBaHUAX CyMM TPUTOHOMETPUYECKUX (DYHKLIMHA B
NPOU3BENIEHUS; O MPeoOpa3OBaHUU TMPOU3BEACHUN TPUTOHOMETPUUYECKUX (QYHKIUI B
CyMMBI, O TIEPUOJUYHOCTH TPUTOHOMETPUUYECKUX (PYHKIUH; 00 oOpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHIX.

JloJbKeH 3HaTh: onpezesieHue paauana, (opMyJibl IepeBoia TpadyCHOM Mephbl yria
B paJMaHHYI0O U OOpaTHO; OIpeNeeHHs] CHHYca, KOCHMHYCa, TaHIeHCa W KOTaHI€HCa,
CEKaHCa M KOCEKaHCa YHUCJa; OCHOBHbIE (POPMYJIbI TPUTOHOMETPHHM; MOHSATUS OOPATHBIX
TPUTOHOMETPUUECKUX (YHKIIH;

JlODKeH YMeTh: BBIYUCIATH 3HAYEHUS TPUTOHOMETPHUECKUX (DYHKIUH C 3aJaHHON
CTENEHBI0O TOYHOCTH; MPEOOPA30BBIBATH TPUTOHOMETPUUYECKHE BBIPAKEHUS, UCIIONb3YS
TPUTOHOMETPHUYECKUE (HOPMYIIBI.

UCNONIL308aMb NPUOOPEMeHHble 3HAHUA U YMEHUS 8 NPAKMUYECKOU 0esimenbHOCmuU
U NOBCEOHEBHOU JHcU3HU: JJIA MPAKTUUYECKUX PACUYETOB, UCMOJB3YS MPU HEOOXOAUMOCTH
CIIPaBOYHBIE MaTepualbl W MNPOCTEHIINE BBIUYMCIUTENbHBIE YCTPOWCTBA, IS
BBICTpAaUBaHUSl apryMEHTAllMU MPHU J0Ka3aTelbCTBE U B JAMAJIOrE, AJI Paclo3HABaHMS
JIOTUYECKH HEKOPPEKTHBIX PaCcCyKICHUH.

IIpakmuyeckoe 3anamue Ne 16. Tpueonomempuueckue gpynxyuu y2no6 nogopoma

IIpakmuuecxkoe 3aumamue Ne 17. IIpeobpaszosanue mpucoHomMempudeckux
8bIPAIICEHUN

lIpakmuueckoe 3ansamue Ne 18. Pewenue npocmetuuux mpucoHOMempudecKux
ypasHenuu
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IIpakmuueckoe 3ansamue Ne 19. Peuwienue 00HOpOOHBIX MPUSOHOMEMPUYECKUX
ypasHeHuul
Koumponvnaa paboma Ne 8. Ocnoebl mpuzonomempuu

Pasznen /. ®yukuuu u rpapuku (24 4.)

UYucnoBas ¢yukuua. CnocoObl 3amanus QyHkuud. [paduku  PyHKIui.
[Ipocreiimue npeoOpazoBanus rpaduxkoB GyHKIHA. MOHOTOHHOCTh, OTPAaHUYEHHOCTb,
YETHOCTh U HEYETHOCTD, EPUOAUYHOCTh GyHKIMU. OOpaTHAst PYHKIHS.

[TokazarenbHas, orapupmMuueckas, CTENEeHHas (YHKIUHU, WX CBOWCTBA H
rpaduku. [locTtpoenne TpaduKOB MOKA3aTEIBHBIX, JOTAPUPMUICCKAX U CTEIEHHBIX
GbyHKIHA.

CuHyC, KOCHHYC, TaHT€HC, KOTaHTE€HC, Yucia. TpuroHoMeTpuyeckue (QyHKIAN
YUCJIOBOTO  apryMeHTa,  3HAKM WX  3HAYCHHM. CoOTHOIIIEHUSI ~ MEXIY
TPUTOHOMETPHICCKUMHU GYHKIASIMA OJTHOTO apryMeHTa. [TepromnaHOCTH
TPUTOHOMETpUUECKUX  (QYHKIMNA. Bpluucienune 3HauyeHUW W TOXKIECTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPUYECKUX BbIpaxkeHU. OOpaTHbIE TPUTOHOMETPUYECKUE
¢bynkuuu. VMiMeTh mpelcTaBlieHHEe O TOKa3aTelbHOM, JoTapu(MHUUECKOM, CTEHeHHOMH,
GyHKIMSIX, UX BUJAX, CBOWCTBAX W rpadukax; 0 MOCTPOCHUHM T'paUKOB CTEMEHHBIX,
MOKa3aTeNIbHBIX M Jiorapumuueckux  (QyHKIUH; O CHHYCE, KOCHHYCE, TaHTEHCE,
KOTAHI'€HCE YHCIIa; O TPUTOHOMETPUUYECKUX (PYHKIIMAX UYMCIOBOTO apryMEHTa, 3HaKax
WX 3HAYEHUW; O TEOMETPUYECKOW HWHTEPHpPETAllMM B COOTHOIICHUSX MEXIY
TPUTOHOMETPHUECCKUMHU (YHKIHMSIMU OJHOTO apryMeHTa; O YETHOCTH M HEUYETHOCTH
TPUTOHOMETPHUIECKUX (PYHKITHI HA OCHOBE CHMMETPHH;

JlokeH 3HaTh: cBoOMcTBA M rpaduKH MOKa3aTeabHOM, JorapupMUUEecKod u
CTENEHHOW (PYHKIMI; mpocTenine mpeoopa3oBaHus rpa@uKoB (QyHKIIHMA.

JloJkKeH yMeTbh: HaXOJuTh 00JIacTh ompeneiaeHus (PYyHKUUHU; HAXOAUTh 3HAUCHHE
GyHKIMHA, 3aJaHHON aHATUTHYCCKH WIM Tpaduueckd, MO 3HAYCHHIO apryMEHTa |
Ha000pOT; CTPOUTH TpadUKU M3BECTHHIX CTEMEHHBIX (YHKIUN; MO Tpaduky GyHKIUU
yCTaHaBJIMBATh €€ Ba)KHEWIME CBOWCTBA (MOHOTOHHOCTH, OTPAHUYEHHOCTh, YETHOCTH,
HEYETHOCTh, MEPUOAUYHOCTh, HEMPEPBHIBHOCTH); CTPOUTH TpadUKH TOKA3aTEIbHBIX,
norapu(MUUECKNX, TPUTOHOMETPUYECKUX (DYHKIMI MPU Pa3IMYHBIX OCHOBAHUAX M Ha
HUX WUTIOCTPUPOBATH CBOMCTBA (DYHKIIMI; BHIYUCIATh 3HAYCHUS (YHKIMHA C 3aJaHHOU
CTENEHBI0O TOYHOCTU;, TPUMEHITH TE€OMETpUYECKHE TmpeoOpa3oBaHus (COBUT U
nedopMaInio) Ipu MOCTPOSHUHU TpaUKOB.

UCNONIL308aMb NPUOOPEMEHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKoU 0esimenlbHOCuU
U NOBCEOHEe8HOU JHCU3HU. I BBICTPAUBAHUS apTyMEHTAIlMU TIPU JI0KA3aTeIhCTBE U B
aUanore, I pacro3HaBaHWUS JIOTMYECKHM HEKOPPEKTHBIX  PACCYXKACHUH, IS
MPAKTUYECKUX PACUYCTOB, WCITOJIB3YsI MPU HEOOXOIUMOCTH CIPABOYHBIC MaTepUabl U
MPOCTENIINE BIYUCIIUTEIBHBIE YCTPOUCTBA.

Ilpakmuueckoe  3anamue Ne  20.  Ceoticmea  @yHkyuu:  4YemHOCHb,
HeYyemnocmns, NepuooOUdHOCMb

IIpakmuuecxoe 3ansamue Ne 21. Bospacmanue u yovleanue @yukyui. Ixcmpemymol

Ilpakmuuecxoe 3ansamue Ne 22. Hccnedosanue ¢hynxyuti. Ilocmpoenue epaghuxos
@yHKYuLL

Koumponovnaa paboma Ne O. @yukuyuu u zpaghuxu

Pa3nen 8. MHOrorpaHHMKH M KpyrJibie Tejaa (26 4.)
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[ToHATHE O TEOMETPUUECKOM TEJIE€ U €r0 MOBEPXHOCTU. MHOrorpanHuku. IIpuzma.
[Tapannenenunen u ero cpoiictBa. [Iupamuma. CBolcTBa mnapajie€lbHBIX CEYEHHUM B
nupamuse. [loHsATHE O TmpaBWIBHBIX MHOTOTpaHHMKax. IwmeTep mnpencraBieHue o
FEOMETPUYECKOM TeJl€ M €ro IOBEPXHOCTHM; O MHOTOTPAHHHMKAx: [MpHU3ME,
napajulelieunee U UX CBOWCTBAX; O MUPAMHIE; O CEUCHHUSIX B MHOTOIPAHHHUKAX; O
NpaBWIbHBIX MHOrorpaHHukax. [loBepxHocTh BpaunieHus. Teno Bpamenus. Hunmuaap u
koHyc. CeueHuss nuiauMHApa U KoHyca miockocteio. Illap u cdepa. Bzaumnuoe
pacmojyiokeHue IockoctTd W mapa. KacarenpHass miockocTh K cdepe. Hmets
MIPEICTABICHUE O MOBEPXHOCTH BpAIICHMS, O TEJI€ BPAILECHHs; O BUJAX TEJN BPAIICHUS:
HUWIMHAPAX, Mapax, chepax, KOHycax U T.[.

J10J>KEH 3HATh: MOHSITHUE MHOTOTPAHHHKA, €T0 MTOBEPXHOCTH, MOHATHE MTPABUIHHOTO
MHOTOIPAHHMKA; ONPEAESICHUs MPU3MBI, MapajuieJenuneaa; BUIbl IPU3M; ONpPEACICHHUE
NUpaMUJibl, TPABWIBHOW NUPaMU[bl; TIOHITHE TeEla BpAIICHUS M TOBEPXHOCTH
BpalleHUS; ONpECIICHUs] TUIUHApPA, KOHYyca, 11apa, cepbl; CBONCTBA MEPEUUCICHHBIX
BBIIIIE TEOMETPUUECKUX TEI.

JloJIKeH YyMEeTh: BBIYMCIATh U M300pa)kaTh OCHOBHBIC AJIEMEHTHI MPSIMBIX MPHU3M,
MAPaMHUJ; CTPOUTh  MPOCTEHUIINE CEYEHHUS] MHOTOTPAHHHMKOB, YKAa3aHHBIX BBIIIIE;
BBIYHCIIATH TUIOIIAJM CEUYCHHM; BEIYUCIATh U N300payKaTh OCHOBHBIC DJIEMEHTHI TIPSIMBIX
KPYTOBBIX IWIMHAPOB, KOHYyCa, Iapa; CTPOUTh MNPOCTEUIIHNE CEYEHUS KPYIJIBIX TeET,
YKa3aHHBIX BBIIIE; BHIYUCIATH IJIOMIAJAN 3TUX CEUCHUM.

UCNOIL308aMb NPUOOPEMeHHble 3HAHUSL U YMEHUsl 8 NPAKMUYECKOU 0esimelbHOCU.
JUISl IPAKTUYECKUX PacueTOB, UCIIONIB3YSl TP HEOOXOAMMOCTH CIIPAaBOYHBIE MAaTEPHUAIIbI,
JUISL  BBICTpAMBaHUs apryMEHTallMM TIpU  JOKa3aTeJdbCTBE MW B JAHaiore, Jyis
pacrio3HaBaHUsl JIOTHYECKH HEKOPPEKTHBIX PACCYKICHUM.

lIpakmuueckoe 3anamue Ne 23.  HaxooicOenue 60K060U U NOIHOU NOBEPXHOCHIU
npu3mbl

Ilpakmuueckoe 3anamue Ne 24. Ilapannenenuneo

Ilpakmuuecxoe 3ausamue Ne 25. [lupamuoa

Ipaxmuueckoe 3anamue Ne 26. 3aoauu na nocmpoenue ceuenuti

IIpakmuuecxoe 3ansamue Ne 27. Tena u nosepxnocmu epaujerus

Koumponwvnas paooma Ne 10. Muozozpannuku, mena u nogepxHocmu epauieHus1

Pa3nen 9. Hauana matemaTuueckoro anajau3a (30 4.)

IpousBoanasn (13 4.)

IIponsBoHas, €€ reOMETPUUYECKUNA U MEXAHUYECKUN CMBICI. [Ipon3BOIHBIE CYMMBI,
MPOU3BEICHUS W YacTHOro JBYX (yHkiuil. IIpomsBogHas cTeneHHON QYHKUUU C
HaTypajlbHbIM ToKa3areneM. lIpousBomHas TpuroHomerpuueckux QyHkuui. IIpaBuio
muddepeHurpoBaHusl CI0KHONM U oOpaTHOW ¢yHkuui. [Ipon3BoaHbIE MOKAa3aTENBHOM,
norapu(pMHUUECKO U 0OpaTHBIX TPUTOHOMETpUUECKUX (QyHKIUK. Bropas npousBoHas,
e€¢ ¢duzmueckuit cmbica. JuddepeHnuman (yHKIUA U €r0 T€OMETPUUYECKUNA CMBICI.
[Tpunoxenue muddepennnana k npuOIMHKEHHBIM BeIUUCICHUSAM. [TlocTpoenue rpadukon
TPUTOHOMETPUUECKNX (DYHKIMI C TIOMOIIBI0 MPOW3BOAHON. MIMeTh mpencraBieHre O
IIPOU3BOJIHON, €€ IeOMETPUYECKOM U MEXAaHWYECKOM CMBICIIE; O NMPOU3BOJHOU CyMMBI,
MPOU3BENEHUSI U YAaCTHOTO JABYX (QYHKIHMI; O MPOU3BOAHOM CTENEHHOW (PYHKIMU C
HATypaJbHBIM TOKa3aTeleM; O MPOU3BOJHOW TPUTOHOMETPUUYECKUX (DYHKIMIA; O
npaBwiax AuQGQEepeHInpPOBaHUS CIIOXKHOM W 00paTHOW (PYHKIMIA; MOKa3aTEeIbHOM,
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norapu(MUuecKor 1 0OpaTHBIX TPUTOHOMETPUUECKUX (DYHKIIMI; O BTOPOW MPOU3BOIHON
u e€ pusnueckoM cmeicie; o nuddepennnane QyHKIIUA U €r0 TEOMETPUUECKOM CMBICTIE.

JlomKeH 3HaTh: OIpelesieHUue NPOU3BOJAHOM, I'€OMETPUYECKUNA UM MEXaHUYECKUU
CMBICII TIPOM3BOJHOM; mpaBwia U QopMynbl auddepeHIupoBanus  (QyHKIIHI;
onpeneneHue auddepeHmana GyHKIUNA U €ro TeOMETPUUECKOT0 CMBICIIA; ONpeieTICHUuE
BTOPOU MPOU3BOAHOM, €€ (PU3UIECKOTO CMBICTIA.

JlomxkeH ymeTh: nuddepeHnupoBaTh GYHKINH, UCTIONB3Ys TaOIUILy MPOU3BOIHBIX
u mnpaBwia audQepeHIUpoBaHns, HAXOAUTh MPOW3BOAHBIC CIIOXKHBIX (DYHKITHI;
BBIYHMCIIATh 3HAYCHUE TPOW3BOMHON ()YHKIIMM B YKa3aHHOW TOYKE; HaXOIUTh YTJIIOBOU
KOd((PUITMEHT W yroa HaKJIOHAa KacaTelbHOH, COCTaBIISATh ypaBHEHUE KacaTeIbHOU W
HOpMaM K Tpaduky (YHKIIMH B MaHHOW TOYKE, HAXOIWUTh CKOPOCTh W3MEHEHUS
GYyHKIMHA B TOYKE; TPUMEHSTH MPOU3BOAHYIO TSI UCCIEAOBAHMS PEANThHBIX (PH3NICCKUX
IpoLEeCCOB (HAXOXKJEHUS CKOPOCTH HEPaAaBHOMEPHOIO JBUKEHHS, YIJIOBOM CKOpPOCTH,
CWJIbl TEPEMEHHOTO TOKa, JUHEHHOW TIUIOTHOCTH HEOJHOPOIHOTO CTEpXKHS U T.1.);
HaXOJUTh MPOU3BOJHBIE BTOPOrO MOPSAKA, HNPUMEHSTh BTOPYIO MHPOU3BOJHYIO IS
perieHus: GpU3NUECKUX 3a/1a4.

UCNONIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMUYeCKoU 0esimelbHOCuU
U NOBCEOHEBHOU JHCU3HU: I MPAKTUUECKUX PACUYETOB, UCTIONB3YS MPU HEOOXOAUMOCTH
CIIPAaBOYHBIE MATE€PUAJIbl U MPOCTEUIIINE BHIUUCIUTEIbHBIE YCTPOMCTBA.

Ilpakmuuecxoe 3aumsmue Ne 28. Buviuucnenue npouzsoonoit. ¢ nomowwbio
onpeoenenus

Konumponvnaa paooma Ne 11. Hmozoewtii konmpoas 3a 3 nonyzooue

IpousBognas (7 4.)

IIponsBonHas, €€ reoMeTpuYECKU 1 MEXaHUYECKNW cMBbICIL. [Ipon3BOAHBIE CYyMMBI,
MpPOU3BEIEHUSI W YacTHOro JBYX (yHkiuil. IlpousBojmHas creneHHON (QYHKIMU C
HaTypalbHBIM TOKa3areneM. [IpomsBomHas TpuroHomerpudeckux (QyHkiui. [IpaBuino
muddepeHnpoBaHusl CI0KHON U oOpaTHOUM ¢yHkiui. [IponsBogHbIE MOKAa3aTEIHHOM,
norapuMUIecKord U 00paTHBIX TPUTOHOMETpHUECKUX (PyHKIUN. Bropas nmpousBoaHas,
e€¢ ¢dusuueckuit cmbica. Juddepeniman QGyHKIMA U €r0 TE€OMETPUUYECKUNA CMBICT.
[Tpunoxenue muddepennnana k npuOIMHKEHHBIM BeIUUCICHUSAM. [locTpoenue rpadukon
TPUTOHOMETPUUECKUX (DYHKIMI C TOMOIIBIO MPOU3BOAHON. MMeTh mpencraBieHre o
MPOU3BOJAHON, €€ TEOMETPUYECKOM M MEXaHMYECKOM CMBICIE; O MPOU3BOAHOU CYMMBI,
MPOU3BEJCHUS M YAaCTHOrO ABYX (PYHKUMH; O MPOU3BOJHON CTENEHHON (DYHKIMH C
HaTypajJbHbIM TIOKa3aTeJleM; O MPOU3BOJHON TPUTOHOMETPUUYECKUX (GYHKUUNA; O
npaBwiax auddepeHIMpoBaHus CJIOKHOW W oOpaTHOM (QYHKIMI; TMOKa3aTeIbHOM,
norapu(pMuYecKor u 0OpaTHBIX TPUTOHOMETPUUYECKHUX (DYHKIIMIA; O BTOPOW MPOU3BOAHOM
u e€ ¢puznueckoM cMmbicie; o quddepenunane GyHKIUA U €r0 FTEOMETPUUECKOM CMBICIIE.

Jlo/KeH 3HaTh: OMpPEAESICHUE MPOU3BOJHOW, T'€OMETPUYECKUA U MEXAHUYECKUMN
CMBICII TIPOM3BOJHOM; mTpaBwia u QopMmynsl auddepeHpoBanus  (QyHKITHI;
onpeneneHue auddepeHimana GyHKIMNA U €ro TeOMETPHUECKOTO CMBICIIA; OTIPeIeTICHUE
BTOPOI MTPOU3BOAHOM, €€ (PU3UIECKOTO CMBICTA.

JlomkeH ymMeTh: Au(QepeHunpoBaTh PyHKINH, UCIOIB3YS TAOIUIly MPOU3BOIHBIX
u mpaBwia guddepeHIpoBaHUs, HAXOAWTHb TMPOU3BOAHBIC CIOXKHBIX (YHKIIHI;
BBIUUCTIATh 3HAUEHHUE MPOM3BOJHON (DYHKIMU B yKa3aHHOW TOUYKE; HaXOIUTh YIJIOBOM
KO3 (DUIIMEHT U yroa HakJIOHA KacaTelbHOM, COCTaBISTh ypaBHEHHE KacaTelIbHOW W
HOpMalu K Tpaduky (YHKIMM B JAHHOM TOYKE; HAXOJUTh CKOPOCTb HW3MEHEHUS
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(GyHKIMH B TOUYKE; TPUMEHSTh MPOU3BOIHYIO JUIsl KCCIAEAOBAHUS PEaTbHBIX PU3NYECKUX
poLEeCcCOB (HAXOXKJEHUS CKOPOCTH HEPAaBHOMEPHOIO JABUKEHHS, YIJIOBOW CKOpPOCTH,
CWJIbl TMEPEMEHHOTO TOKa, JUHEHHOW TIUIOTHOCTH HEOJHOPOJHOTO CTEPXKHS W T.1.);
HAXOJUTh MPOU3BOJHBIE BTOPOTO MOPSAKA, MPUMEHATH BTOPYIO MPOU3BOJHYIO [IJIS
perieHus: GU3NUECKUX 3a/1a4.

UCNONIb308aMb NPUOOPEmMeHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKoU 0esimelbHOCuU
U N0BCEOHeBHOU JHCU3HU: JJI TIPAKTUUYECKUX PAcueTOB, UCIIONB3Ys MPU HEOOXOAMMOCTH
CIPABOYHBIE MATEPHUAIIBI M MPOCTEMIINE BHIYUCIUTENIBHBIE YCTPOICTBA.

Ipaxmuuecxoe 3anamue Ne 29. Ilpouzeoouvie mpuecoHoMempuyuecKux u Cl0HCHbIX
@yHKYyuLl

Ilpakmuuecxoe 3anamue Ne 30. [eomempuueckuil u MeXaHuyeckKutl CMbICI
npPOU3800HO

Konmponsnasa paboma Ne 12. Ilpouseoonas

IIpuMeHeHne NPOU3BOAHOM K HccaeN0BaHUI0 pyHKuM (10 4.)

[Ipuznaku Bo3pacTanuss W  yObIBaHUS  (PYHKIUU. OKCTpeMyM  (YHKIIHH.
Uccnenoanue QyHKIMKM Ha SKCTpEeMYyM. BBITYKIOCTh U BOTHYTOCTh Tpaduika (pyHKIUH.
Touku mneperuda. IlpumeHeHHe MNPOU3BOAHON K MOCTPOCHUIO TPaPUKOB (YHKIIUU.
HauOonbiiee u HamMmeHblliee 3HayeHUss (YHKIMM Ha MpoMexyTke. Haxoxmenue
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHUN (PYHKIMU C MOMOIIbI0 MPOU3BOAHON. MmeTh
MIPE/ICTABICHUE O BO3pPACTAHWU U YOBIBaHUU (PYHKIMU; 00 dKCTpeMymax (DYHKIMH; O
BBITTYKJIOCTH M BOTHYTOCTH rpaduka (QyHKIHH; O TOYKax Ieperuda; o MpUMEHEHUHU
MPOU3BOJIHOM K TOCTpOCHMIO TpadukoB (YHKIMU, O HAWOOJBIIEM U HAUMEHBILIEM
3HAUYCHUAX (QYHKIUA HA TIPOMEKYTKE; O HAXOXKJICHUH HAWOOJBIIETO W HAUMEHBIIIETO
3HAYECHUU (PYHKIIMHU C TOMOUIBIO TPOU3BOAHOM.

Jl0JKEeH 3HAaTh: HEOOXOJMMBIE U JIOCTATOYHBIC YCIIOBHSI BO3pacTaHUs U YOBIBAaHUS
(yHKIIMU, CYIIECTBOBAHUS OSKCTPEMyMa; HEOOXOIUWMBIE U JIOCTaTOYHBIC YCJIOBUS
BBITTYKJIOCTH M BOTHYTOCTH Tpaduka (yHKIMHU; ONpEAeIICHHEe TOYKU meperunda; oOIryro
CXeMy TmocTpoeHuss rpadukoB GYHKIUNA C TOMOIIBIO TPOU3BOJAHOM; TPABUIO
HAXOK/JIEHUSI HANOOJIBIIIEr0 U HAUMEHBIIIEr0 3HAYCHUs PYHKITUU HA TIPOMEKYTKE.

JloJKeH yMeThb: MPUMEHSTh TPOU3BOJHYIO JUIS HAXOXJIEHUS MPOMEKYTKOB
MOHOTOHHOCTH W OKCTPEMyMOB (DYHKIIMH; HaxXOJUTh C TIOMOIIBIO TIPOU3BOJIHOMN
MPOMEKYTKA BBIMYKJIOCTH M BOTHYTOCTH rpaduka GYHKIHH, TOYKUA Ieperuoda;
MPOBOJIUTH MUCCIEAOBAHUS U CTPOUTH IPaQUKU MHOTOUJICHOB; HAXOJIUTh HAUOOJIbIIEE U
HavMCHbIIIee 3HaYeHUs (HYHKIIMH, HEMPEPHIBHON HAa MPOMEXKYTKE; PEIIaTh HECJIOKHBIC
MPUKJIAAHBIC 33J1a9U Ha HAXOXKJICHWE HAUOOJBIINX U HAUMEHBIITUX 3HAYCHHH PeabHBIX
BCJTUYMH.

UCNONIL308aMb NPUOOPEMEHHble 3HAHUS U YMEHUs 8 NPAKMUYEeCKoU 0esimelbHOCuU
U NOBCEOHEBHOU HCU3HU: JJISI IPAKTUUECKUX PACUYE€TOB, UCIOJIB3YS MPU HEOOXOAUMOCTH
CIIpaBOYHBIE MaTepUabl M  TPOCTEHINME BBIUYUCIUTENbHBIC YCTPOWCTBA,  JIJIst
BBICTpAWBaHUSl apTYMEHTAIIMA TIPU JI0KA3aTEIbCTBE M B JUAOre, JUIsl PAacliO3HaBaHUS
JIOTUYECKHA HEKOPPEKTHBIX PACCyKICHUH.

Ilpakmuuecxoe 3awamue Ne 31.  HUccneoosanue pynxkyuu u nocmpoenue eé
epaghuxa

Ipakxmuueckoe 3anamue Ne 32. Haubonvuwee u naumenvuiee 3HaveHus QyHKyuu

Koumpononaa paooma Ne 13.  Ilpumenenue npouzeo0Hoil K UCCE008AHUIO

¢dynxkuyuu
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Pasznen 11. UnTerpan u ero npumerenue (17 4.)

IlepBooGpa3nas u marerpas (10 4.)

OnpenenéHHplii MHTETPAl U €ro I€OMETPUYECKUM CMbICT. OCHOBHBIE CBOWMCTBA
onpenenéHHoro wuHTerpana. CrnocoObl BBIYMCICHUS  OINPEACNIEHHOTO HWHTErpana.
Boluucnenue miomaned IJIOCKUX (QUTYp € TMOMOIIbIO ONPEeIEHHOr0 MHTErpaa.
Boruucnenne 0o0bEMOB Ten BpailleHUd. PelieHune NpUKIAAHBIX 3a7ad C MOMOIIBIO
onpenenéHHoro uurerpaia. IMets npejacraBieHure 00 onpeAeiEHHOM UHTErpasie, O €ro
r€OMETPUYECKON MHTEPIPETANN; 00 OCHOBHBIX CBOMCTBAX ONPEAEIEHHOTO MHTErpala;
0 crmoco0ax BBIYUCIICHHS; O NMPUMEHEHUU OIPEACIEHHOTO MHTETpaja K BBIYUCICHHIO
TJIOMIAEH TUIOCKHUX (DUTYp U 00BbEMAX TEN BpaIeHUS.

JIOJDKEH 3HATh: ONPENEICHUE ONPENEIEHHOIO HMHTETPalla, €ro IeOMETPUYECKHUU
CMBICI W CBOWCTBA; CIOCOOBI BBIYHUCICHUS OMPEACIEHHOTO WHTETpasia; TOHATHE
KPUBOJMHEHHON Tpameuu, CrnocoObl BBIYUCICHUS IUIOMIAJEH KpPUBOJMHEHHBIX
Tpanenui ¢ MOMOIIBI0 ONPEACIEHHOTO WHTErpasia; CrocoObl BEIYUCICHUS 00BEMOB Tel
BpAILIEHHS] C IOMOILBIO ONPEACIEHHOTO UHTErpaa.

JIOJDKEH yMETbh: BBIYUCIATH ONPEACIEHHBIM HMHTETpall C IMOMOUIIBIO OCHOBHBIX
cBoMcTB U Gopmynsl HproToHa-JIeiOHUIIA;, HAXOAWTh IUIOMIAANM KPUBOJIMHEHHBIX
Tpanenui; HaXoAUTh OOBEMBI TEJI BPAILIEHHUS; PEIIaTh MPOCTEHINNE MPUKIIAIHBIE 33/1a4H,
CBOJISILIIMECS K HAXO0XKJICHUIO UHTErpaJa.

UCNOIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMU4ecKou 0esmenbHOCmu
U NOBCEOHEeBHOU JHcU3HU: I MPAKTHUECKUX PACUYEeTOB, UCIOIb3Ysl P HEOOXOIUMOCTH
CIIPaBOYHBIE MaTE€pHUaIbl U MPOCTEUIIINE BRIUUCIUTEIIbHBIE YCTPOMCTBRA.

Ilpakmuuecxoe 3ausmue No 33. Bviuucnenue nepsoodpasuvix ¢yukyuil

Ipaxmuuecxoe 3anamue Ne 34. Buvluucnenue onpedenennoz2o unmezpaia

llpaxmuueckoe 3anamue Ne 35. Bvruucnenue niowaoeti niockux gueyp

Koumponvnas paboma Ne 14. Ilepsoobpaznas u unmezpan

N3mepenus B reomerpun (/4.)

[Tmomanas MOBEPXHOCTH TreoMeTpUYecKoro tena. Ilmomans MOBEPXHOCTH MPHU3MBI,
MUpaMKJIBI, IIMHAPA, KOHyca U 1mapa. O0bEM reomerpudeckoro tena. O0bEM Mpu3Msl,
MUpaMUJIBI, ITWIMHIPA, KOHYyca, mapa. IMeTs mpeacTaBlieHue O IUIOMIaAN TTOBEPXHOCTH
TCOMETPUYECKHUX Tel; 00 00BEME Tell, 0 crmocobax U3MEpeHus: 00bEMOB, O BBIUHMCICHUH
00BEMOB.

JloJKeH 3HaTh: TUIOMIAAM TOBEPXHOCTU TEOMETPUYECKOTO Tena; (HOpMYJIbl IS
BBIYMCJICHUS TUIOMIAJEH ITOBEPXHOCTEH TCOMETPHUYECKHX TeJ, ICPCUYUCICHHBIX B
coJiepKaHUU y4eOHOTO MaTepHalia; MOHATHS 00bEMa TeOMETPUUECKOTo Tea; GopMyIIbl
JUISL BBIYHCIICHHUS OOBEMOB T'€OMETPUYECKHX TeEJ, TEPEUHUCICHHBIX B COJCpPKAHUU
y4eOHOro Marepuana.

JIoJbkeH yMeTh: HaXOJUTh IUIOIIAJAA TIOBEPXHOCTEH TMPHU3MBI, ITHPAMUJIBI,
UJIUHAPA, KOHyca W IIapa; HaXxOIUTh OOBEM MPSIMOW MPU3MBI, TUPAMHJIBI, MPSIMOTO
KpyTOBOTO IMWJIMHAPA U KOHYCa, Iapa.

UCNOIb308aMb NPUOOPEMEeHHble 3HAHUS U YMEHUs 8 NPAKMUYeCcKoU 0esimeilbHOCmuU
U NOBCEOHEBHOU JHCU3HU: I MPAKTHUECKUX PACUYETOB, UCIIOIB3YS MPU HEOOXOIUMOCTH
CIIPaBOYHBIE MaTepHalbl W MPOCTEUININE BBIUYUCIUTENBHBIC YCTPOWCTBA, IS
BBICTpPAMBaHUs apTyMEHTAIMKM TP JO0Ka3aTeIbCTBE W B JUAJOTe, JUIsl PAcIO3HABAHUS
JIOTUYECKHA HEKOPPEKTHBIX PACCyKICHUH.
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Ilpakmuuecxoe 3awamue Ne 36. I[lpumenenue umnmezpaia O GbIYUCTICHUS
naowaoei u 00vbEMo8
Konmponovnan paboma Ne 15. Hzmepenusn ¢ ceomempuu

Pa3znen 12. DsieMeHTHI TeOpUM BEPOSTHOCTH M MATEMATHYECKON CTATHCTUKHU
(10 u.)

CoObiTust, xkoMOMHaIusi coObiTHil. [IpoTuBOMONOXKHOE CcOObITHE. BeposTHOCTBH
coObiTusi.  CrnoxeHue  BepositHOcTel.  HeszaBucumble  coObITHS.  YMHOMKEHHUE
BeposiTHOcTe. CiyyailiHple BelIMYMHBL. VIMeTh MpeAcTaBlIeHHE O CIy4alHbIX,
JIOCTOBEPHBIX W HEBO3MOXHBIX COOBITHSX; O COOTHOIICHHWH IOHSATHUN BEPOSTHOCTH M
JIOCTOBEPHOCTH; O MpoOJieMe BEIOOpa HAMTYYIIIETO W3 HECKOJIbKUX BAPUAHTOB PEIICHUS.

JIOJDKEH 3HATh: KJIACCHYECKYI0 BEPOSITHOCTHYIO CXEMY; CTaTHUCTHYECKOe U
KJIACCUYECKOE OMPEACIICHUSI BEPOSATHOCTH; (POPMYJIbI KOMOUHATOPUKH; METOJIBI PEIICHUS
MPOCTEUIITNX BEPOSTHOCTHBIX 3a7a4.

JloJKeH yMeTh: TpyNnupoBaTh HHPOPMAIMIO B BHUJE TaOJNWI]; YMETh peliaTh
MIPOCTEHIIINE 3a/1a4M Ha OTHICKAHHUE BEPOSTHOCTEH CIIy4alHBIX COOBITHIA.

UCNONIb308aMb NPUOOPEMeHHble 3HAHUS U YMEHUs 8 NPAKMUYeCKoU 0esimelbHOCuU
U NOBCEOHEBHOU HCU3HU O/ TIPEACTABICHUS O CIPABEAJIMBOCTA U HECTIPABEIJIMBOCTH B
Urpax U B PEAIBbHBIX KU3HEHHBIX KOJUIM3UAX, BBICTPAMBAHUS apryMEHTAlUU [pU
JIOKa3aTEIbCTBE U B IUAJIOTE, pACTIO3HABAHUS JJIOTHUECKN HEKOPPEKTHBIX PACCyKICHUM.

IIpakmuuecxoe 3ausamue Ne 37. Pewenue 3a0au 6eposimHoCMHbLMU MeMoOamMu

IIpakmuueckoe 3ansmue Ne 38. Pewenue 3a0ay mamemamuyieckou CmamucmuKy

Konmponvnaa paboma Ne 16. Cmamucmuka u meopus eepoamuocmeii

Pa3nen 13. YpaBHenusi u HepaBencTBa (20 4.)

Bunbl 1 cnocoObl pemieHus ypaBHEHUW U cucTteM ypaBHeHud. KopHu ypaBHEHUH.
CnocoObl  pemieHus MppaldOHANbHBIX ypaBHEHWH. Buasl M cnocoObl perieHus
HEPAaBEHCTB C OJHOM MNEpEeMEHHOM. ['eoMeTpuuecKkas WHTEpIPETALNs PpPELICHUS.
[lokazaTenbHble U JorapupmMuyeckue ypaBHeHHs. CHOcOObl pelieHus TPOCTEUIINX U
CBOJAIIMXCSA K HUM IMOKa3aTeNbHBIX U JIorapupMuueckux ypaBHeHu. [lokazaTenbHblie U
jgorapuMuuecKkue  HEpaBeHCTBAa. PemleHwe  MpOCTEHIIMX — MOKa3aTeNbHbIX U
jgorapuMuuecKux HepaBeHCTB. VMeTh mpeacraBieHHe 00 YpaBHEHUSX, O KOPHAX
YpaBHEHHUsA, O BHUAAX M croco0ax pelIeHUs YpaBHEHWH, O HEpPaBEHCTBaX C OJHOM
NEePEMEHOM, O pEelIeHHH HEpPaBEHCTB, O BUAAX M CHoco0ax penieHHi HEpaBeHCTB, O
r€OMETPUYECKON UHTEPIIPETALMU PELICHMUS.

JloJKeH 3HaTh: CHOCOOBI PEIICHUN JIMHEWHBIX YPAaBHEHUW M HEPABEHCTB C OJHOMU
MEPEMEHHOM,  KBaJpaTHBIX YpPaBHEHMH M  HEPABEHCTB; CHOCOOBI  pelIeHUuH
MPPALMOHAIBHBIX YPAaBHEHM; CIOCOOBI pelIeHUs NPOCTEHIINX IMOKa3aTeNbHbIX U
norapu(pMUUYECKUX YpaBHEHUI; CIOCOOBI pEUICHUS MMOKA3aTENbHBIX U JTOTapU(MUUECKUX
HEPABEHCTB.

JIoOJDKEH yMeTh: peliaTh JIMHEWMHBIE W KBAJpaTHBIE YpPaBHEHHWS W YpaBHEHMS,
MPUBOJAILIMECS K HUM; pELIaTh JIMHEHMHbIE M KBAaJApPATHBIE HEPABEHCTBA, CHCTEMBI
HEpPABEHCTB; peILIaTh IMPOCTEHIINE HUPPALMOHAIBHBIE YPABHEHUS; pPEIIaTh HECIIOKHBIE
YPaBHEHMS, IPUBOAUMBIE K BUIAM:

a®@=2a"™, a™=bh; log, f(x) =log . g (x), log . f (X) = b;
pelaTh HECJIOKHBIE HEPABEHCTBA, IPUBOJUMBIE K BUAAM:
a™ > a9 log , f (x) > log, g (X).
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UCNONIb308aMb NPUOOPEmeHHble 3HAHUS U YMEHUs 8 NPAKMUYecKou 0esimenlbHOCuU
U NOBCEOHEBHOU JHcU3HU: JJIA MPAKTUUYECKUX PACUYETOB, UCIOJb3YS MPU HEOOXOAUMOCTH
CIIPaBOYHBIE MaTepualbl W MNPOCTEHIINE BBIYMCIUTENbHBIE YCTPOWCTBA, IS
BBICTpaMBaHUSl apryMEHTAllMU TPU J10KA3aTEIbCTBE U B JUANOre, JJIS paclo3HaBaHUS
JIOTUYECKU HEKOPPEKTHBIX PacCy>KIECHUM.

IIpakmuueckoe 3anamue Ne 39. Pewenue uppayuoHanoHbix ypagHeHutl

IIpaxmuuecxoe 3anamue Ne 40. Pewenue payuonanvhvix ypasHeHuli U Hepagencma

llpakmuuecxkoe 3anamue Ne 41, Pewenue noxaszamenvnvix ypasnenuii u
HepaseHcme

Ilpakmuuecxoe 3anamue Ne 42.  Pewenue noeapugpmuveckux ypasweHut u
HepaseHcme

Konumponvnaa paboma Ne 17. Ypaenenus u nepasencmea

Iloemopenue 1l kype (3 u.)

JloJI’KeH 3HaTh: OCHOBHBIE MIOHATHUS, ONIPEIETICHUS, TEOPEMBI, POPMYIIBI Kypca.

JloJKeH yMeThb: MIPUMEHSTH MOJIyYeHHbIC 3HaHUSI TIPU BBIMOJIHEHUHN YIPAKHEHUHN U
pEIIeHUH 3aja4.

Koumponovunas paboma Ne 18. Hmozoewvtit koumpons 3a |1 kypc
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6. Kputepuu oneHKH 3HAHUI, yMEHU CTY/IeHTOB

OMBHKCI YCMHbIX omeemoe

OTBeT OlIeHUBAETCSI OTMETKOM «5» (OTJIMYHO), €CIIU CTY/ICHT:

v/ [IOJJHO PAacKpbLI COJEP)KaHWE Marepuajga B O0bEME, MPEIyCMOTPEHHOM
IpOrpamMMon U y4eOHUKOM,

v M3JI0KWII Marepuajl TPaMOTHBIM SI3bIKOM B OINpPEAEIEHHOM JIOTHYECKOM

MOCJIE0OBATEIbHOCTH, TOYHO HCIONb3Ysl MAaTeMAaTUYECKYyI0 TEPMHHOJIOTHIO U

CUMBOJIUKY;

MPABUWJIHHO BBITIOJHUI PUCYHKH, YEPTEXKHU, TpaUKH, COMyTCTBYIOIINUE OTBETY;

MOKa3ajl YMEHHE WUIIOCTPUPOBATH TEOPETUUYECKHUE TOJIOKEHUSI KOHKPETHBIMHU

puMepaMu, IPUMEHSTh UX B HOBOM CUTyallUd NP BBINOIHEHUN MPAKTUYECKOTO

3a/1aHus;

v/ NIPOIEMOHCTPUPOBAT YCBOCHHE paHEe HM3YYEHHBIX COIYTCTBYIOIIMX BOIIPOCOB,
c(hOPMUPOBAHHOCTh U YCTOMUYMBOCTh HCIOJB3YEMBIX MPHU OTPaOOTKE YMEHHUM U
HaBBIKOB;

v/ OTBeYaJl CaMOCTOSTENLHO 0€3 HaBOIAIIMX BOIPOCOB. BO3MOXKHBI OIHA - JBE
HETOYHOCTH IPU OCBELICHUH BTOPOCTEIEHHBIX BONPOCOB WM B BBIKJIAJKaX,
KOTOPBIE YYaIIUICS JIETKO UCITPABHIL

AN

OTBeT O1IeHUBAETCSI OTMETKON «4» (XOPOII0), €CIIH OH yIOBJIETBOPSIET B OCHOBHOM
TpeOOBaHUAM Ha OIICHKY «5», HO IIPU 3TOM UMEET OJIUH U3 HEJOCTATKOB:

v’ B MBI0KEHHUH JOMYLIEHBI HEOOJIBIINE TPOOEIIbI, HE MCKA3UBIIME MATEMATHIECKOE
coJiepKaHue OTBETA;

v’ JIONYIIEHB OJMH - JBa HEJOYETa IPU OCBEIIEHHWH OCHOBHOIO COIEpIKaHUS
OTBETA, UCTIPABJICHHBIE M0 3aMEYaHUIO MPENOoAaBaTENs;

v jomymeHsl ommbka wiaM  6ojee  IBYX  HEMOYETOB IIPH  OCBELICHHUU
BTOPOCTENEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, JIETKO WCIPABJICHHBIC I10
3aMEUYaHuIo.

OtMmeTka «3» (YA0BJIETBOPUTEJIbHO) CTABUTCA B CIIEAYIOIINX CIIyYasx:

v HENOJIHO WJIM HEMOCJEIOBATEIbHO PACKPBITO COACPXKAHUE Marepuana, HO
MOKa3aHo oOIlee TOHMMAaHWEe BOMpPOCa € MPOJACMOHCTPUPOBAHBI yMEHUS,
JOCTAaTOYHbIC 1A JAJbHEHMIIEro yCBOEHUS NPOrpaMMHOIO  MaTepualia
(ompenenennbie « TpeOOBaHUSAMH K MATEMATHUYECKONM MOJATOTOBKE YUAIIUXCS»);

v\ MMEJNCh 3aTPyJHEHUs WM OIYIIEHBl OIMIMOKM B ONPENEIEHUM IOHSITHI,
UCIIOJIb30BAHUM ~ MAaTeMaTH4YEeCKONW TEPMHUHOJIOTHM, YEepTeKax, BBIKJIAAKaX,
UCITpaBJICHHBIE MTOCJIE HECKOJBKUX HABOSAIINX BOIIPOCOB;

v’ 00yuaroluiics He CIpPaBHICS C IPUMEHEHHEM TEOPHH B HOBOM CHUTYalldM IIPH
BBITIOJIHGHUM TPAKTUYECKOTO 3aJlaHusl, HO BBIMOJHWI 3aJaHusi 00s3aTeIBHOTO
YPOBHS CJIO)KHOCTH T10 JaHHOU TeMe;

v Ipu  3HAaHMKM  TEOPETHYECKOrO0  MaTepuala  BBISBIECHA  HEJOCTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHU U HABHIKOB.

OtmeTka «2» (Hey/A0BJIETBOPHUTEIbHO) CTABUTCS B CICAYIOUINX CIydasix:
v/ He PACKPHITO OCHOBHOE COJIEPKAHUE yIEOHOI0 MaTepHaa;
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v 00Hapy’KeHO HE3HaHWE WM HEMOHHMAaHWEe OOyYaromMMCs OOJbIIEH WM
HauOoJiee BaXKHOM YacTu yueOHOTO MaTepHaa;

v/ JONyIIeHbl OMMOKA B  OMNPENEeJeHHM TOHATHH, TPH  KMCIOJB30BaHUN
MaTEMaTHYEeCKOW TEPMHUHOJIOTUH, B PHUCYHKaX, dYeprexax WU Trpadukax, B
BBIKJIQ/IKaX, KOTOPbIE HE MCIPABJICHBI MOCJIE HECKOJBKUX HABOISIIMX BOIPOCOB
IpernoaBaTes.

QOuenka nucoMeHHvix pabom

OTtMeTKa «5» CTaBHUTCS, SCIIN:
v paboTa BHIMIOJIHEHA MTOJTHOCTHIO;
v B JIOTUYECKUX PACCYKICHHSIX W OOOCHOBAaHUM PEIICHUS HET MPOOEIIOB U
OIIIHOOK;
v B PCIICHWH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXHA OJHAa HETOYHOCTD,
OTMCKa, HE SIBJSIONIASCS CISJACTBHEM HE3HAHUS WX HEMOHWMAaHHUs y4eOHOTo
Marepuana).

OtmeTka «4» cTaBUTCS, €CIIN:

v paboTa BBINOJHEHA MOJHOCTHbIO, HO OOOCHOBAaHHWS IIArOB pPELICHUS He-.
JOCTaTOYHbl (€ciM yMeHue OOOCHOBBIBaTh PACCYXACHUS HE  SBISIIOCH
CHenuaIbHbIM 00OBEKTOM MPOBEPKH);

v JOMyIeHa OJIHa OIIMOKa WM JBa-TPU HEJOYETa B BBIKIAAKAX, PUCYHKAX,
yeprexax Win rpadukax (ecium 3TH BHUIbI paOOThl HE SIBISUIMCH CIELHMAIBHBIM
00BEKTOM MTPOBEPKH).

OtMmeTka «3» cTaBUTCS, €CIIU:
v JOTyIIeHbl Oosiee OMHOM omuOKku wiu Oojee ABYX-TpeX HEIOYETOB B
BBIKJIQ/IKaX, YepTekax WM rpadukax, HO ydYalIUWCs BiIaJieeT 00sS3aTebHBIMU
YMEHUSIMU 110 TPOBEPSAEMOM TEME.

OTMeTKa «2» CTaBUTCS, €CIIH:

v AOIIYHICHBI CYHMICCTBCHHEBIC OHII/I6KI/I, IIOKa3aBIHC, 4YTO CTYACHT HC BJAACCT
00s3aTEIBbHBIMHU YMCHUAMMU I10 )IaHHOﬁ TEME B MOJIHOM MCpPEC.
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7. TemaTn4ecKui miaH
TemaTnyeckuii mjiaH
y4eOHOM NUCIUIUIMHEI MaTeMaTuka
2021 — 2023 yueOHbIl roj
I'pynmal-6,2-6
[Tpodeccus: Crapuiuk (py4HON ¥ YaCTHYHO MEXaHU3UPOBAHHOM CBapKH (HAILIABKH))

OO0s3arenbHas yueOHas
Maxke. BueaynuropHas Harpyska
Ne HaumenoBanue pa3zaenon cGHas | CAMOCTOATENbHAS
TEMBI U TeM 1 pabota Beero B TOM “HCIIC
HarpysKa 00yYJarOIIUXCs . | 1a0. mp.
3aHATUA K/p
pab. | pa0.
1 kypc 178 59 119 19 11
1 cemecTp 77 26 51 8 6
[loBTOpEHME 14 S) 9 2
1 | Pa3Burue nousAtus o uucie 18 6 12 2
2 Kopuu, crenenu u 45 15 30 6 4
Jorapu@msl
2 cemecTp 101 33 68 11 5
3 [IpsiMbIE ¥ TUIOCKOCTH B 34 11 23 5 1
MIPOCTPAHCTBE
4 | Kombunaropuka 21 7 14 2 1
5 Koopaunatsl u BEKTOpBI 33 11 22 4 1
IToBTOpenue 3a | kype 13 4 9 2
2 Kypc 249 83 166 28 16
3 cemecTp 148 49 99 14 7
6 | OCHOBBI TPUTOHOMETPUU o4 18 36 4 2
7 | dyHKUMHU U rpaduKu 36 12 24 3 2
3 MHOTOTrpaHHHUKH U KPYTIIbIe 39 13 26 5 5
Tena
9 Havana marematndeckoro 19 5 13 1
aHaym3a
4 cemecTp 101 34 67 14
9 Hauana maTemaTiueckoro 26 9 17 4 5
aHam3a
10 WNHurerpai u ero o5 8 17 4 5
IPUMEHEHHE
DJIEMEHTHI TEOpUU
11 | BeposTHOCTH X 15 5 10 9 1
MaTeMaTHIeCKOM
CTaTUCTHKH
12 | YpaBHeHUs U HEPABEHCTBA 30 10 20 4 2
IToropenue Il kypc 5 2 3 2
UTOIrO 427 142 285 47 27
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7. TemaTu4eckoe MIAHUPOBAHUE € ONpee/ieHHEM OCHOBHBIX BUI0B Y4eOHOI 1esiTeJIbHOCTH CTYI€HTOB

Coaeprxanue y4eOHOro MaTepuaJia, JJabopaTopHbie paéoThl U

HaumeHnoBanune O0bem .
NPaKTUYecKHe 3aHATUSI, BHEAYAUTOPHAs CAMOCTOSITeIbHasI OcHoBHbIe BH/bI Y4eOHOIi 1esITeIbHOCTH CTYAeHTOB
pa3aenoB U TeM 4acoB
padoTa CTyAeHTOB
1 2 3 4
IloBTOpEHUE Copep:xkanne yueOHOTO MaTeprana 9
O3HakOMJIEHHE C pOJbIO MAaTEeMAaTUKd B HayKe, TEXHUKE,
9KOHOMHKE, HH(OPMALMOHHBIX TEXHONOTUSIX M  MPAaKTUYECKOH
Beenenue 1
JeSTeNTbHOCTH.
O3HaKOMJICHHUE C LESIMU U 3a/1a4aMH U3YYEHHUsI MaTeMaTHKU
BrimonHenne npeoOpa3oBaHWi BBIPAXKEHHA, MPUMEHSS (HOPMYIIBI
U3 Kypca anreOpbl; pelleHHe anreOpanuecKue YpaBHEHHH U
[ToBTOpEeHME Kypca anreOphl U TeOMETPUH 6 HEPaBEHCTB; IPOBEJEHUE J0Ka3aTElIbHBIX PACCYXJEHUH B XOje
pelieHus 3anad; BIaJCHHE OCHOBHBIMHM IOHATHSIMH O IUIOCKHX
reOMEeTPHUYECKIX PHUrypax
. Pemenue anreOpanueckie ypaBHEHUH M HEPaBEHCTB; MPOBEIICHHUE
Kontpossnas padora Ne 1. BxoaHoit KoHTpOIIb 2 p P P > TIPOBedl
JIOKa3aTeJIbHBIX PACCYXKACHUH B X0JI€ pelleHHsI 3a1a4.
BueaynuTopHasi camocTosiTeIbHAsi pa00Ta CTYACHTOB! 5
. @opMHpOBaHHE OCHOBBI CaMOPa3BUTHS W CAMOBOCIIMTaHUS.
Pentenne TeCTOBBIX 3aJaHUI. 2 o
OpraHunzanysi B3aUMOIPOBEPKY BBINOJIHEHHOW paloThl. Bramenue
Pemmenue 3ajau Ha MOBTOPEHHE Kypca MaTeMAaTHKH 2
. N OCHOBHBIMHU HOHSTHSAMH O IJIOCKUX T€OMETPUUYECKUX (DUTYypax
Pabora co cnpaBoyHOH IUTEPaTYpOI 1
Pazpean 1. Copnepxanue yueOHOro Marepuana 12
Pazeutne Brimonnenue apudMeTHyeckux JEHCTBUN HaJ YMCIAMH, cOodyeTas
TOHSATHSA 0 YHCJIe YCTHBIE ¥ TUCHbMEHHBIE TPHEMBI.
Haxosxnenne npuOIMKeHHBIX 3HAY€HUH BEIWYMH U HOTPEIIHOCTEH
Tema 1. 2. PazBuTre NOHATHS O YHCIIE 10 . . .
BbIUMCIICHUHA  (a0COJNIIOTHOM M OTHOCHUTEIBbHOM); CpaBHEHHE
YHCIIOBBIX BBIPAXKEHUM.
Haxosxnenue ommnOok B npeoOpa3oBaHMsIX U BEIYUCICHUSIX
Ipakxmuueckoe sanamue Ne 1. ]JleficTBUS C HWPPALMOHAIBHBIMH U
1 Haxoxnenune ommnOok B npeoOpa3oBaHUsIX U BEIYUCICHUSAX
EJTBIMU YUCIIaMH
Ipaxmuueckoe 3anamue Ne 2. JIeficTBUS Hal KOMIJIEKCHBIMH YHCIIaMHU 1 Haxoxaenne ommOoK B mpeoOpa3oBaHUAX U BEIYHUCICHUSIX
BHeaynuTopHasi camocTosiTeIbHAsi padoTa CTYAeHTOB! 6 OrneHuBaHWE COOCTBEHHBIX YCIIEXOB B Y4YEOHOU JIEATEIHHOCTH.
CocraBieHue KapTOYKHM — KOHCYJNbTAlMM, TaOiIMIbl (KpaTKui 1 [IposiBeHNe WHHOBAIIMOHHOTO IOJIXO/Aa K PEHICHHIO Y4EOHBIX H
CHOPaBOYHBIN Marepuan, MNOpUMEpPHl peIIeHUs] THUIOBBIX 3aJlaHHH, MPAKTUYECKUX 3a7ad.
3alaHus JUIsl CaMOCTOSITENIbHOW paboThl) Ha Temy «Ymcma» wuimm [Tornmanne nHGOpMAIHH, TPEICTABIEHHON B BUJE TEKCTA, CXEMBI,
3aIroJHeHKE TOATOTOBICHHON NpernoaaBaTeneM TaOIHLbL. TaOJMMLBL, JOMOJNHATH TAaONWIBl  HEAOCTAIOMIMMHU  JaHHBIMHU.
Pemenne mnpakTthdeckux 3ajaHui, 3amad mo Teme «YwucioBbie 2 OpraHuzanysi B3aUMOIPOBEPKY BBIIIOJHEHHOW paboThl. YMeHHe

IOCJICA0OBATCIIBHOCTU.

BEBITIOJIHATH apI/I(i)MCTI/I‘ICCKI/Ie JICHCTBUSA C YHCIIAMH.




[MoxroroBka cooOmIcHUS Ha oaHy wu3z Ttem: «Ucropus 2
MIPOUCXOXKJIEHUS] KOMIUIEKCHOTO dYuciay win «VcTopus pa3BuTHs
ymcnay, «[IporeHTHIe BEIYUCICHUS B )KU3HEHHBIX CUTYAIHIX).
JHopaboTka KOHCHEKTa JeKIMHA ¢ TIpUMECHEHHEeM YyueOHHKa, 1
METOUYECKOH TNTePaTyPHI.
Paznen 2. Copep:xanne yueOHOTO MaTepuala 30
KopHu, crenenu u O3HAaKOMIICHHE C TIOHATHEM KOPHS N-H CTENeHH, CBOMCTBAMHU
Jorapudpmbl paAMKaJIOB U IIpaBUJIaMU CPAaBHEHUS KOPHEH.
@opMyIUpPOBAaHUE ONPEAEIICHUS] KOpPHS M CBOWCTB KOpHEM.
Tema 2. 1. Kopau u crenenu 8 Briunciienue W CcpaBHEHHWE KOpPHEW, BBIMOJHEHUE MPUKHUAKU
3HaueHus: KopHsA. OmnpenesieHue paBHOCWIBHOCTH BBIPAXKEHUH C
panukanamu.  O3HakOMJIeHME C  TIOHSATHEM  CTENeHH  C
JIEHCTBUTEIHHBIM TIOKA3aTeJIeM.
[IpeobpazoBanne  YHCIOBBIX W  OYKBEHHBIX  BBIPaXCHHIA,
Ilpaxmuueckoe 3anamue Ne 3. TlpeoOpa3zoBaHue BBIpAKCHHIA, 1 coJiep)KallluX paJuKaibl. BeimonHeHne pacueToB mo (opmynam,
COJIePIKAIINX PaHKAIIBI COJIepIKaIlliM PaJUKAIIBI, OCYIIECTBIISAS HEOOXOANMEIE TIOJCTAHOBKH
1 ipeoOpa3oBanus. Pernienre nppanroHaIbHEIX YPaBHEHHN.
Ilpakmuuecxkoe 3anamue Ne 4. IlpeoOpazoBaHue BBIpaKEHUH, [Tpeobpasosamme ~ HMCIOBLIX W OYKBEHHBIX  BbIpaxcHuil,
CONCPANMX  CTeMeHH ¢ ADOGHLIMH ¥ OTpHUATEBHEIMH 1 coJiep)KallluX CTeleHW. BrImonHeHne pacueToB 1O  Qopmymnam,
HOKA3ATEISIMIL COJIEPIKaIINM CTETICHH, OCYIIECTBIISAS HEOOXOIUMBIE ITOICTAHOBKH H
peoOpa3oBaHusl.
Tema 2. 2. Jlorapudms! 5 OsnakomiieHue ¢ moHsTHeM Jorapudma. [IpumeHeHue CBOWCTB W
npaBuI JTIOTapu(MUPOBAHUS [T PELICHUS 3a]1a4.
Ipaxmuuecxoe 3anamue Ne 6. IlpeoOpazoBaHue BbIpaXCHUH, 2 Boruncnenne  morapu¢moB.  Brimonanenue — mpeoOpasoBaHMi
COJICPIKaIINX CTETIEHU B JIOTapU(PMBI BBIPKEHHUH, TPUMEHSST (DOPMYIIBL.
BrinosiHeHue mpeoOpa3oBaHuii BEIpAXKEHUH, IPUMEHEHHE (HOPMYII,
KonTpoabnas padora Ne 2. CtenieHu, KOpHU U Jiorapru(MbI 2 CBS3aHHBIX CO CBOHCTBaMHU cTereHed u jorapudmoB. Perienue
[TOKa3aTeNbHBIX, JIOTApHPMHUECKUX YPaBHEHUH.
BrinosiHeHue mpeoOpa3oBaHuii BEIpaXKEHHUH, IPUMEHEHHE HOPMYII,
CBSI3aHHBIX CO CBOMCTBaMHU CTEIICHEH U Jlorapu(MOB.
Tema 2. 3. I[lokazarenpHble W JOrapuMUYECKHE ypaBHEHUS U 7 0 6 N
HepaBeHCTBA npeneneHre 00IacTH JOMYCTUMbIX 3HAUEHUH JIOrapupMHUIECKOTO
BbIpakeHHMs.  PemieHne — moka3aTenbHBIX,  JIOrapu(pMUUYecKux
ypaBHEHUI, HEPABEHCTB U CHCTEM.
Ilpakxmuueckoe 3anamue No 5. PemeHne mnoka3arenbHBIX, 2 P .
. eleHre TI0Ka3aTeNbHBIX, JIOTapUPMHUECKIX YPaBHEHUH.
JorapupMUIECKUX ypaBHEHHUH, HEPAaBEHCTB M CUCTEM
Haxoxxnenne ommbok B mpeoOpa3oBaHUSIX M BBIYHCICHUSX.
KonTtpoasnas padora Ne 3. Mtorossiit KoHTposb 3a | monyroaue 2 Bomosmenue npeodpasosanuii shipaxenuii, npuveneue dopmyl,

CBJA3aHHBIX CO CTCIICHAMU H JIOI‘apI/I(i)MaMI/I. Pemenne 3aga4 Ha
BBIYHUCJICHUC TCOMCTPHUICCKUX BCINYNH.
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BHeayauTopHas camocTosiTeJIbHAsI padoTa CTYJAeHTOB: 15
CocraBneHne  KapTOYKHA-KOHCYJIBTAlMHA,  TaOMUIBI  (KpaTKHAH 6
CHPABOYHBII Marepuan, MPHUMEpPhl PpEIIeHUs TUIIOBBIX 3allaHMH,
3aJaHusl IS CaMOCTOSTENIbHOM DPa0OThl) HAa OAHY WM HECKOJIBKO
TeM: «KopHM HaTypajbHON CTeNEHM U3 4YKCia U WX CBOMCTBaY,
«CreneHn ¢ [JOCHCTBUTENBHBIMHM IOKazaTemsiMu», «CTemeHn c
panvoHaNbHBIMU TIOKa3aTeNsIMH, WX CBOWCTBa», «lIpeoOpazoBanue dopMupoBaHHE OCHOB CaMOpa3BUTHS W CaMOBOCHHUTAaHUS B
anreOpanveckux BbIpaxeHui», «lIpeoOpa3oBaHue paHOHATBHBIX H COOTBETCTBHU C OOLICUYENOBEYECKHMMHU IIEHHOCTSIMH U HJeallaMH
HppaAMOHATHHBIX BBIpKCHUID, «JIorapudm. OcHOBHOE TPKIAHCKOTO o01ecTna; MMOHUMaHue  WHGOPMAIIHH,
JorapuMuUiIeckoe TOXKAECTBO», «JlecaTnuHble W HaTypalbHBIE MpeCTaBICHHOW B BHJE TEKCTa, CXEMBI, TaOJIWIbl; JOMOJHEHHUE
norapudMe, «IIpaBuia norapupMUPOBAHU. Ta0IHIIBI HEIOCTAOUIUMU JIAHHBIMU; BBITIOJIHEHUE
TBopueckoe 3amaHue. CocTraBieHUe KpOCCBOpJa Ha TEMY 5 apu(pMeTHIecKIX NeUCTBUSL
«CreneHu, KOPHH, JIOTapUPMbBD»
JlopaboTka KOHCIEKTAa JEKIWA C MpPUMEHEHHEM Yy4eOHHKa, 1
METOANYECKOH aurepaTypbl. [loaAroToBKa K MpakTH4eCKOMY 3aHATHIO.
BrimonHenne WHAWBUAyabHON paboTel Ha TeMmy «CBOHCTBa 2
norapugmoB».
Pemenre TecTOBBIX 3aJaHHI. 1
Pazpnen 3. Copnepxanue yueOHOro Marepuana 23
Ipsimble dopMynUpoBKa W NPHUBEICHHWE JIOKA3aTENbCTB  IMPHU3HAKOB
TJIOCKOCTH B napaieNbHBIX TPSAMBIX M IUIOCKOCTel. Pacno3HaBanme Ha
MPOCTPaHCTBE geprekax M MOJEIAX IMapalllIEIbHOTO PACIIOI0XKEHHS MPSIMBIX H
IUIOCKOCTEH, apryMEHTHPOBAaHUE CBOUX CY>KICHUI.
Tema 3. 1. [lapamnensHOCTh MIIOCKOCTEHN 11 DOpMyJIMpOBAaHUE  ONPENEJIEHUIN, IPU3HAKOB U CBOMCTB
NapaJlJIeNIbHBIX IUNIOCKOCTEM.
Uzo0pakeHne Ha yepTexax U MOAEISIX PACCTOSIHUS M 000CHOBaHHUE
cBouX CyxaeHuil. llpumenenune ¢opmyn u TeopeM IUIAHUMETPUU
JUISL pellieH s 3a/1a4.
Pemenne 3a7a4 Ha BbIYUCJICHHUE TCOMETPUYCCKHUX BEJIMYUH.
Ipaxmuueckoe 3ausmue Ne 7. BzauMHOe pacnoioKeHHE MII0CKOCTEN 2 [IpuMeHeHne TPU3HAKOB U CBOMCTB DPACIOJIOKEHHS NPSIMBIX U
IIJIOCKOCTEH NP pEeIISHUH 3aay.
ApPryMeHTHpPOBaHNE CBOUX CYKJIECHUH O B3AUMHOM PACIIOIOKEHUHT
MPOCTPaHCTBEHHBIX (uryp. DopmynupoBaHHe H [1OKa3bIBaHHE
OCHOBHBIX TEOPEM O pacCTOSHUSIX (TEOpeM CyLIECTBOBAHMS,
Tema 3. 2. TlepleH MKy IAPHOCTS IIOCKOCTSHl 6 cBoiicTBa). DOPMYNHPOBAaHNE OMpEACICHIH, MPU3HAKOB M CBOWCTB

NEPIEHAUKYIISIPHBIX IJIOCKOCTEH, BYIPAHHBIX M JIMHEHHBIX YTJIOB.
O3HaKkoOMIIEHHE C TOHATHEM NapajlIeIbHOTO MPOEKTUPOBAHNUS U €TO
cBoiictBamu.  dopMmynupoBaHHE ~ TEOpeMbl O  IIOUIAaU
OpPTOTrOHAJIbHOM MPOEKIIMU MHOTOYI'OJIbHUKA.
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Ilpakmuuecxkoe 3anamue Ne 8. Pemenue 3agad Ha HaXOXKICHHE

BrimosTHEeHNE TIOCTPOCHHS YTIIOB MEXIY TNPSMBIMH, MPSIMONH U
IDIOCKOCTBIO, MEXKTY IIOCKOCTSIMH IO OTMCAHUIO M PACcIIO3HABAHHE

1 HX Ha MOJENAX. BBINOMHEHNE MOCTPOCHUS YIII0B MEXAY MPSMBIMH,
JIBYTPaHHBIX yIJIOB N
NpsIMOM M TUIOCKOCTBIO, MEXAY IUIOCKOCTSMHU IO ONHUCAHMIO U
pacrno3HaBaHUE UX HA MOJCIISX.
W3obpaxenne Ha pHUCYHKaX W KOHCTPYHPOBAHHE Ha MOJEISIX
Ipaxmuueckoe 3auamue Ne 9. IleprieHqUKYIIPHOCTD IIOCKOCTEH 1 TCPIICHAMEYIAPOS M HACIOMHBIX ~ K TIOCKOCTH, ~ TPAMBIX,
NapajuIeIbHBIX TUIOCKOCTEH, YTTIOB MEXTy MPSAMOM M MIIOCKOCTBIO U
000CHOBaHHE TTOCTPOCHHUS.
Ipaxmuueckoe 3anamue Ne 10. TlocTpoeHne IPOEKITHit 1 Pemenue 3ajad  wHa | MOCTPOCHHC - TIPOCKINH. Hoctpoenue
OpPTOTOHAJILHBIX MPOEKIIUH
[Ipumenenue Teopuu Uit  OOOCHOBAaHUS  IMOCTPOCHUH U
Kontpoabhas paGora Ne 4. [TapanienbHOCTh NPSMBIX U INIOCKOCTEN 1 BbluMclIeHUd. OnpenereHUe W BBIUKACICHUE PACCTOSIHUM B
MPOCTPAHCTBE.
BueaynuropHasi caMmocTOsITeJIbHAsA Pa00Ta CTYI€HTOB: 11 YMeHue KOHTPOJIUPOBATh MPOLECC U PE3YIBTAT CAMOCTOATEIbHOM
CocraBneHue KapTOUYCK-KOHCYJIbTAIUH, Ta0IHI (xpaTkmii 3 MaTEeMaTUYECKON AeSITEIbHOCTH; (DOPMHUPOBAHUE CIIOCOOHOCTH K
CIIPABOYHBI MaTepuaji, NOPUMEPbl PEUICHUS TUIIOBBIX 3aJaHUM, SMONMOHAIIEHOMY BOCIIPHSITHIO MAaTEMATHIECKUX OOBEKTOB.
3aJlaHus AJIsl CAMOCTOSTENbHOM paboThl) HAa oHY U3 TeM: «Terpasap u [Nonnmanue nHOpMaIHHY, IPEICTABICHHONW B BU/IC TEKCTA, CXEMBI,
napayuienenumnen», «llepneHaukynsapHOCTs OPSAMON U IJIOCKOCTH. TaOJHIIBL;, JOTIOJTHEHUE TaOIHIIBI HETOCTAIOIINME JaHHBIMU;
PaccrosHue oT ToOukM 0 IOCKocTHY, «llepneHaukymnsp u Brmmonaenune apudmeTndeckux OEHCTBUN ¢ YHCIIAMHM, BIIaICHHC
HaKJIOHHasl. YTOJl MEXAy NpAMOM M IUIOCKOCTBIO», «J{ByrpaHHbIN OCHOBHBIMU MOHSTHSMHU O IUIOCKMX M [POCTPAHCTBEHHBIX
yroi. Yroin MexAy ABYMS IUIOCKOCTAMN», «llepmeHauKynspHOCTh reOMETPUUYECKIX (PUTYpax, UX OCHOBHBIX CBOMCTBaX.
JIBYX IJIOCKOCTEM», «KOOpAHHATHI U BEKTOPBLY.
Pedepat «llapannenpHoe MPOSKTUPOBAHNE U €TO CBOMCTBAY. 4
Pemenue 3anau 1o teme « llepneHauKysp 1 HAKIIOHHAS» 4
Paznen 4. Copepxanue yueOHOTro Marepuaa 14
KomOunaTopuka Wzydyenne mnpaBuia KOMOMHATOPUKH W TIpUMEHEHHE WX TMpH
penieHn KOMOWHATOPHBIX 3a]1ad.
Tema 4. 1. OCHOBHBIE MOHATUSI KOMOMHATOPHUKH 6 O3HakOMJIGHHWE C TOHSATHAMH KOMOWHATOPUKH: pPa3MEIlCHHSIMHU,
COYETaHUSIMHU, IEPECTAHOBKAMH U (POPMYJIaMHU JJISI HX BEIYUCIICHHS.
Osnakomsienue ¢ ounoMoM HproToHa u TpeyronsHukoM Ilackans.
Pemenne koMOMHATOPHBIX 337]a4 METOJIOM TIepedopa U 10 MPaBHILy
Tema 4. 2. Permenne koMOMHATOPHBIX 33124 5 ymMHOXKeHH. OObICHEHNE U IpUMEHEHNe (POPMYIT T BEIYNCIICHUS
pa3MelIeHNH, IepECTAaHOBOK U COUETaHUH ITPH PEILICHUH 3aaY.
Illpakmuueckoe  3auamue Ne  [I. Pemenwe  mpocTedmmx 2 Pemienrne mnpakTHuecKuX 3aJad C HUCIOJB30BAHMEM IOHSITHH U
KOMOMHATOPHBIX 33734 MIpaBHJI KOMOWHATOPHKHU
Pemenne mnpakTH4ecKWX 3aad C HCIOJB30BAHUEM TOHATHH U
KonTpoabnas padora Ne 5. DieMeHTH KOMOWHATOPHKHU 1
MpaBUJI KOMOWHATOPUKHU
BHeaynuTopHasi camocTosiTeIbHAsi pab0oTa CTYACHTOB: 7 KoHnTposnnpoBanue mpouecca W pe3yipTaTa  CcaMOCTOSITEIbHOU
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CocTaBiieHue  KapTOYEK-KOHCYJIbTAIMK,  TaOIHUI (kpatkwmii 2 MaTEeMaTHYECKOW JIEATENILHOCTH; (HOPMUPOBAHUE CIIOCOOHOCTH K
CIIPABOYHBIM MaTepuaji, IPUMEPHl PpEUICHUS TUIIOBBIX 3aJaHUM, SMONMOHATFHOMY BOCIIPHSTHIO MaTEMaTHIECKUX OOBEKTOB, 3a/1a4.
3alaHus JUIA CaMOCTOSATENBHOM paboThl) Ha OfHY U3 TeM: «OCHOBHBIE [Tormmanne nHpOpMAIHH, IPEICTABICHHON B BUJE TEKCTA, CXEMBL,
MIOHATHUSL KOMOMHATOpUKMY», «[lepecTaHOBKH, pa3MeICHHs, COUCTaHU TaOJIUIIBL; JOMOIHEHUE TaOIUIBI HEJTOCTAOIIUMU TaHHBIMHU.

Y UX CBOMCTBa. Brimonaenne apuMeTHIECKUX ASHCTBHM ¢ IUCIIaAMH

HopaboTka KOHCIEKTa  JIGKIMA C TPUMEHEHHeM ydeOHWKa, 1
METOIUYECKOH INTEPaTyPBHI.

BrinmonHeHnue MpakTUYECKUX 3alaHU  PEMPOAYKTUBHOIO THIMA 4
(O0TBETHI HA BOTIPOCHI, TPEHUPOBOYHBIE YIIPAKHEHNUS, 33/1a49H, TECTHI).

Paznen 5. Copep:kanne yueOHOTO MaTeprala 22
Koopannatel u IToBTOpEeHHE OCHOBHBIX TMOHSATUH W3 Kypca CpeIHEH IIKOJBI.
BEKTOPLI Tema 5. 1. BexTops! B mpocTpaHcTBE 8 O3HakoMJIeHHE C TOHATHEM BeKTopa. l3yueHue CBOWCTB
BEKTOPHBIX BEJINYUH.
Ilpakmuuecxoe 3aumamue Ne [2. Vcnonb3oBaHWE BEKTOPOB IPH 1 IIpuMeHeHrne TeopuM NpU pELICHHMH 3aJad Ha JEHUCTBUA C
peIIeHUH MPUKIATHBIX 33724 BEKTOPAMHU.
MN3yyeHne JeKapTOBOM CHCTEMBI KOOpPJAWHAT B TNPOCTPAHCTBE,
IIOCTPOCHUE MO 3aJaHHBIM KOOpAMHATAM TOYEK M IUIOCKOCTEH,
HaxO0XJIEHUE KOOpAMHAT TouyeK. I3yueHue CBOWCTB BEKTOPHBIX
BEJIMYMH, TPaBWJI  pA3JOXKEHUs BEKTOPOB B  TPEXMEPHOM
NPOCTPAHCTBE, NPABWJI HAXOXKICHUS KOOPAUHAT BEKTOpPAa B
Tema 5. 2. [IpsiMoyroiipHas cucTeMa KOOPJIAMHAT B IPOCTPAHCTBE 9 MPOCTPAHCTBE, MpaBWi JEUCTBUA C BEKTOpaMH, 3aJaHHBIMHU
KOOpAMHATaMHU.
MN3yueHue CKalpHOTO TPOU3BENCHUS BEKTOPOB, BEKTOPHOI'O
ypaBHEHUsT  OpsAMOM  ©  miIockocTd.  O3HAaKOMIIEHHE  C
JIOKa3aTeNIbCTBAMH  TEOPEM  CTEPEOMETPUHM O  B3aWMHOM
pPaCHOJIOKEHHUH MPSIMBIX U TNIOCKOCTEH C HCIIOJIb30BaHHEM BEKTOPOB
IIpuMeHeHrne TeopuM NpU pEIIEHHH 3aJad Ha JEHUCTBUA C
Ilpaxmuuecroe 3ansamue Ne 13. CkalgspHOE IPOU3BEICHUE BEKTOPOB 1 BEKTOpaMH, KOOPAUHATHBIA METOJA, MPUMEHEHUE BEKTOPOB IS
BBIYHCIICHUS BETMYUH YTJIOB U PACCTOSHUM.
Ilpakmuuecxkoe 3ausmue Ne [4. KoopamHatel BekTopa. JlmwmHa 1 Haxoxxmenne ypaBHEHHUH OKpPYKHOCTH, CQEpbhl, IUIOCKOCTH.
BeKkTopa. JlelicTBUsI HaJl BEKTOpaMu Briuucnenue paccTosiHUI MEXTy TOUKAMHU.
Ilpakxmuuecrkoe 3anamue Ne [5. Vicnonp3oBaHHME KOOPAWHAT TpHU 1 HaxoxneHne ypaBHEHWIl OKpPYXHOCTH, c(epbl, IUIOCKOCTH.
pEIIeHNN MaTeMAaTHIeCKUX M TIPUKIIATHBIX 3a/1ad Brruncnenne paccTosiHIH MEXKTy TOUKAMH.
IIpuMeHeHre TeopuM NpH pPELICHMM 3aJad Ha JEHCTBUA C
Koutpoabnast pa6ora Ne 6. KoopauHaThl U BEKTOPBI 1 BEKTOpaMH, KOOPAUHATHBIA METOJ, MPUMEHEHHE BEKTOPOB IS
pereHus MPUKIAIHBIX 33134
BHeaynuTopHasi caMoCTOsITeJIbHAsA Pa0oTa CTyI€HTOB: 11 KonTponupoBaHue mporecca M pe3yibTaTa CaMOCTOATEIbHOU
CocTaBiieHue  KapTOYEK-KOHCYJIbTAlMK,  TaOIHUI (kpatkuii 2 MaTEeMaTHYECKOW JIeATENIbHOCTH; (HOPMUPOBAHUE CIIOCOOHOCTH K

CHpaBO‘lHBIﬁ Matcpuajl, MPUMCPblI PCHICHHA THUIIOBLIX BaﬂaHHfI,

OMOIMOHAJIbHOMY BOCIPUATUIO MATCMATUYCCKUX 06’LCKTOB, 3agad.
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3alaHusl Ui CaMOCTOSTENIBHOM pa0OThl) HAa OJHY W3 TEM:
«BplTioTHEHHEe AeCTBUM HaJ BeKTOpamMmu», «lIpocteiiiue 3amauu B
KoopauHaTax», «CKalsipHOE MPOU3BEICHNE BEKTOPOBY.
Coznanue npe3eHtanuu mo reMe «KoopauHaTel U BEKTOPHI
BrimorHenne nomManrHel KOHTPOJIBHOH paboTh «BEKTOPBDY

w o

[Monumanue uHpOpMAIVH, IPECTABICHHON B BUJIE TEKCTA, CXEMBI,
TaOIUIIBL; JOTIOTHEHNE TaOIUIIBI HETOCTAIOIINMH TaHHBIMHU.
Brimonaenne apuMeTHIECKUX ASHCTBHM ¢ IHCIIaAMH

IToBTOpenue 3a I
KYpc¢

Copep:xanne yueOHOTO MaTeprala

TloBTOpEHNE OCHOBHBIX MOHATUN

Y4er OpHEeHTHPOB, MJaHHBIX TIPEIoJaBaTelieM, MpPH OCBOCHUHU
yueOHOrO0 Marepuana; BJIaJeHHE HaBBIKAMH [O3HABATEIbHOM
pedrmekcmm  Kak ~ OCO3HAHHWS  COBEPIIAEMBIX  NEHCTBUH |
MBICITUTENFHBIX MPOIECCOB, MX PE3yIbTAaTOB W OCHOBAaHWH, TPAHMII
CBOCIrO 3HaHHA MW HC3HAHHWA, HOBBIX IIO3HABATCIBHBIX 3aJad H
CpE€ACTB UX NOCTHKCHUA.

dopmupoBaHHEe YMEHHUS 33JaBaTh BOMPOCH C ILEIHIO MOTyYeHUS
HYXHOI HHpOpMaLIUH.

KonTpoasnas padora Ne 7. MtoroBslii KoHTpoJib 3a [ Kype

PaGora ¢ wmenblMH, panMOHATBHBIMH H  HPPAlMOHATIHHBIMH
YUCIIaMH; CpPaBHEHHWE YHCJOBBIX BBIPRKCHHUH;  BBITOIHEHHUE
peoOpa3oBaHuil BBIPAKCHUN, MPUMEHSS (OPMYJIIBI, CBSI3aHHBIE CO
CBOMCTBaMH 4YHCEN; pEUIeHHEe MaTeMaTH4YeCKUX YpaBHEHUH U
HEPaBEHCTB.

[IpumeneHne TeopeM Ui pelleHus] MPUKIATHBIX T€OMETPUIECKIX
3aJ1a4 B IPOCTPAHCTBE

BreaynnTopHasi camocTosTeIbHasi Pad0Ta CTY/ICHTOB:
Odopmnenne nepBold 4YacTH MPoeKTHOH pabotel «lllmapranku mo
MaTeMaTHKE»

HpOHBHeHPIe MHHOBAlMOHHOI'0 MOAXO0Ja K PCHICHUIO y‘Ie6HI>IX u
MPaKTHYECKUX 33/1a4.

Briagenue HaBbIKaMu NO3HABAaTEIBHOW pedIeKCHN KaK OCO3HAHUS
COBEpIIaCMbIX I[eﬁCTBHfI U  MBICIUTCIBHBIX IMPOHECCOB, HX
pe3yJabTaTOB W OCHOBAHWH, T'paHWIl CBOECTO 3HAHWS W HE3HAHWS,
HOBBIX NTO3HABATEINIFHBIX 3a]a4 U CPEJCTB MX JOCTHIKEHHUSI.

Pemienne  anrebpandeckux ypaBHEHWH, HepaBeHCTB; paboTa ¢
CIIBIMU, panroOHaIbHBIMHA u nppanroHaJIbHbBIMU YHUCJIaMH,
CpaBHEHHE YHCJIOBBIX BBIPa)KEHHIA; BBINIOJHEHHE NPeoOpa3oBaHUM
BBIpQKEHUH, NpUMEHSs (OpPMYNbI, CBSI3aHHBIE CO CBOMCTBaMH
qHCell.

Paznean 6.
OcHOBBI
TPUTOHOMETPHUH

Coneprkanue yueOHOr0 MaTepuasia

36

Tema 6. 1. OCHOBHBIE TPUTOHOMETPUUECKHUE TTOHATHUS U TOKIECTBA

M3yuenue pagmaHHOro METOAa U3MEPEHUS YIIIOB BpAILCHUS U UX
CBS3H C TpaaycHoW Mepoil. M3o0pakeHune yriioB BpaileHUS Ha
OKPY>KHOCTH, COOTHECEHNE BETMIMHBI YTJIa C €r0 PACMOI0KEHHEM.
DopMyIMpOBaHKUE OIPENEICHUH TPUTOHOMETPUYECKHX (DyHKITUI
Ui  YIJIOB TOBOPOTa M OCTPHIX YIJIOB  MIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA M OOBSICHEHIE X B3aNMOCBSI3H
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Ilpaxmuueckoe 3ansmue Ne 16. TpuroHomerpuueckue (QyHKIMN

H]’_)I/IMGHCHI/IC OCHOBHBIX TPHUIOHOMCTPUYCCKUX TOXICCTB JIA

1 BBIYHCJICHUS 3HAUYEHUH TPUTOHOMETPUYECKNX (DYHKIMHA 1O OTHON
YTJIOB [TOBOPOTA
13 HUX
Uzyuenne OCHOBHBIX (OPMYNT  TPUTOHOMETpHU:  (POPMYJIIBI
CIIOKEHHA, YABOEHUS, npeoOpa3oBaHUs CYMMBI
Tema 6. 2. [IpeoOpazoBaHue TPUrOHOMETPUUECKUX BBIPAKEHHI 11 Zgiﬁ;OMeTqueCKHX byt B IPOM3BEACHHC 1 NPOM3BEACHHA B
O3HaKkoOMIJIEHHE CO CBOWCTBAaMH CHMMETPHUH TOYEK HAa €AMHUYHON
OKPY’KHOCTH Y IPUMEHEHHE WX IS BBIBOJA (hOPMYI IPUBEACHUS
Ilpakxmuueckoe  3auamue Ne  17. [IpeobpazoBanue 1 IIpumeHeHre MpU BBIYMCICHUM 3HAYEHUSI TPUTOHOMETPUYECKOIO
TPUTOHOMETPUYECKUX BhIpAXKEHUN BBIPKEHHS U YIPOILICHHUSI €T0 OCHOBHBIX ()OPMYJ TPUTOHOMETPUHN
[MpumeHeHne oOMIMX METONOB pEIICHHS HEPABEHCTB, ypaBHEHHI
(mpuBeneHre K JMHEWHOMY, KBaJpPaTHOMY, METOJ Pas3lIOKEHUS Ha
MHOKHTEIH, 3aMEHBI TIEPEMEHHO ) npu pelieHnn
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB.
Tema 6. 3. TpUroHoMeTpUUECKUE YPABHEHHSI U HEPABEHCTBA 10 ApKCHHYC, apKKOCUHYC, apKTaHI'€HC YUCIa
OzHakOMJIGHHE C TIOHSATHEM OOpaTHBIX TPHUTOHOMETPUIECKIX
¢byHkuuii. M3ydeHue ompeneneHuld apKCHHYyca, apKKOCHHYCA,
apKTaHreHca 4uciaa, (GOPMYJIMpPOBaHHME WX, W300paXKCHUE Ha
€AMHNYHON OKPY>KHOCTH, IPUMEHEHHE TIPH PEIICHUH ypaBHEHUHA
Illpakmuueckoe  s3auamue Ne 18. Pewienue  mpocreiiux 1 Pemenne 10 QopMyaaM M TPUIOHOMETPMYECKOMY  KPYIy
TPUTOHOMETPUYECKUX YPABHEHHUN IIPOCTEUINNX TPUTOHOMETPUUECKUX YPABHEHUM
HpaKmull€CKO€ 3aHAmue No 19. Pemenue OAHOPOAHBIX 1 VYMeHue OTMEYaTh Ha Kpyre peureHus Hpoc]‘eﬁmnx
TPUTOHOMETPUYECKUX HEPABEHCTB TPUTOHOMETPUIECKIX HEPABEHCTB
[MpumeHeHne oOIMX METOJOB TIPU BBIYMCICHUHM 3HAYCHHUH
KonTpoabnas padora Ne 8. OCHOBBEI TPUTOHOMETPUU 2 TPUTOHOMETPUYECKUX BBIPQXKEHHH W PEHIEHHMH MPOCTEHIINX
TPUTOHOMETPUYECKHUX YPABHEHUH HEPABEHCTB
BHeayauTopHas caMocTosITeJIbHAsI padoTa CTYJAeHTOB: 18 [IposiByieHMEe WHHOBAIMOHHOTO MOJXOJa K PEIICHUI0 YYEOHBIX U
PaGora ¢ ydeOGHOW nHTEpaTypoOit mo Teme «[paduk 6 MIPAKTHYECKUX 3a]1a4.
TapMOHHYECKOTO KonieOaHus», «DopMyIibl OJOBUHHOTO apryMEHTa. Brnanenue HaBbIKaMH MO3HABAaTEIbHON pedIeKCHN KaK OCO3HAHHS
DopMyIIBI YTIIOBY» COBEpIIAeMbIX JEUCTBUH W MBICIUTENBHBIX TPOIECCOB, UX
Brimonnenne pedepata Ha Temy: «lcTOopusi CTaHOBIIEHUS H 5 pe3yNbTaTOB M OCHOBAHWM, TPAaHUI] CBOErO 3HAHWS W HE3HaHUS,
Pa3BUTUS TPUTOHOMETPUI. HOBBIX ITO3HABATENBHBIX 337a4 ¥ CPEICTB UX JOCTHXKEHUS.
Pemenne  3amau = MOBBINIEHHOHM ~ CIOKHOCTH  TI0  TEME 7 YMenue npu3HaBaTh COOCTBEHHBIE OLIMOKH.

«TpuroHomerpuueckue (QyHKIIMKM YUCIOBOTO apryMeHTay, «MeTojbl
pEIIEHUs] TPUTOHOMETPUUECKUX YpaBHEHHI», «lIpuMeHeHne cBONCTB
0o0paTHBIX TpUTrOHOMeTpHdYeckux G(yHkIMi», «OTOOp KOpHEH B
TPUTOHOMETPUIECKHIX YPaBHEHUSAXY, «Cucremsl

PewieHne TpUrOHOMETPUUYECKUX YPABHEHHUH, HCIOJIB3YsS MOJIEIb
TPUTOHOMETPHUUYECKOIO KpyTa.
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TPUTOHOMETPUUECKUX YPaBHEHHUID»

Paznen 7.
DyHKUNU U
rpaguxku

Copep:xanne yaeOHOTO MaTepuana

24

Tema 7. 1. Yucnosble QyHKIIMK ¥ UX CBOWCTBA

OzHakOMJIGHHE C  TOHSATHEM  TIEPEMEHHOW,  IpUMepaMu
3aBUCUMOCTEH MEXIy NepeMeHHbIMU. O3HAKOMJICHHE C MOHITHEM
rpaduka, onpeesieHIe TPUHAICKHOCTH TOUKH TpaduKy HYHKIUH.
Ompenenenre 1o (opMysie TPOCTSHIIEH 3aBHCUMOCTH, BHIa €€
rpaduka. Beipaxenne mo ¢dopmyne OIHONW MEpeMEHHOH dYepes
IpyTHe.

O3HAKOMIICHHE ¢ OmnpeneacHrueM QYHKITUH, (GOPMYITHPOBAHUE €TO.
Haxoxxmenne o6acTi onpeneeHust 1 00IacTH 3HAYCHUH (DYHKITHH.
O3HakoMJIEHHE C MpUMepaMH (YHKIMOHAIBHBIX 3aBUCHMOCTEH B
pC€ajlbHBIX IPOHECCaxX M3 CMCKHBIX AWCHUIIIHNH. O3HaKOMIJIEHHE C
JIOKa3aTeIbHBIMU PACCYKJIEHUSIMH HEKOTOPBIX CBOMCTB JIMHEHHOMN U
KBaJIpaTUYHOW (DYHKIIMHA, MPOBEIACHHE HCCIICIOBAHUS JIMHCHHOM,
KYCOYHO-JIMHEHHOM, APOOHO-TMHEHHON 1 KBaJIpaTHUYHON (YHKIIUH,
IIOCTPOCHUE MX TPaPUKOB.

Ilpaxmuueckoe sanamue Ne 20. CpoiicTBa (yHKINH: YETHOCTH,
HEYETHOCTb, IEPUOTUIHOCTD

IToctpoenne u vurenune rpadukoB Gyuknmid. ccnemoBanue
¢yHkunu. Beimonnenue npeodpazoBannii rpaduka QyHKIHH

Ipakxmuuecxoe 3anamue Ne 21. Bo3pactanue n yOsiBanue (QyHKITHI.
OKCTPEMYMBI

CocraBnenue BUIOB (YHKLUMI 1O NAHHOMY YCJIOBHIO, PELICHHE
3aJa4d Ha 9KCTPEMYM.

Tema 7. 2. CreneHHble, NOKa3aTelbHbIE, JorapuMuueckue u
TPUTOHOMETpUYECKUE HYHKIIUU

10

Uzyuenne moHsTHS oOpaTHOW (YHKIWH, ONpENeIeHUEe BHIA H
roctpoenune rpaduka oOpaTHOW (YHKIIMH, HAXOXKICHUE ee 00IacTu
orpeiesieHHs U 00J1acTh 3HaYeHUH.

O3HaKOMJICHHUE C TIOHSATHEM CJIOKHOU (DYyHKIINH.

Brruncnienve 3HaueHMid QYHKIUI 110 3HAYEHUIO apTyMEHTa.

OmnpenenenHue MoI0KEHN TOUKH Ha rpad ke 1Mo ee KOOpAUHATaM U
HA00OPOT.

Hcnonb3oBaHne CBOWCTB (YHKIUA sl CpaBHEHHWS 3HAUYCHHN
CTeINeHeH U JJorapugmoB.

Ilpakmuueckoe 3anamue Ne 22. UccnenoBanne QyHKINIA.
[octpoenune rpadukoB GpyHKIHHA

[Ipumenenne cBOWCTB (GYHKUHUI NpPH UCCIEIOBAaHUM YPaBHEHHN U
pelIeHny 33/1a49 Ha SKCTPEMYM
[MocTpoenne rpadMKoB CTENEHHBIX U JIOTapUPMUIECKUX DYHKIINH.

Kontpoannas padora Ne 9. dynkunu u rpaguku

[Ipumenenne cBOWCTB (YHKUHUI NPH MCCIEIOBAaHUM YPaBHEHHN U
pELIeHNH 33/1a4 Ha S9KCTPEMYM
[MocTpoenne rpadMKOB CTENEHHBIX U JIOTapUPMHIECKUX DYHKIHH.

BHeaynuTopHasi caMmocTosiTeIbHAsi pad0oTa CTYAEHTOB:
CocraBieHue  KapTOYeK-KOHCYNbTauui,  Tabmuu  (KpaTKuii
CIIPAaBOYHBIN MaTepual, TNPUMEpPbl pEelmIeHUs] THUIOBBIX 33JaHUH,

12

[IposiBneHre MHHOBAIIMOHHOTO TOJXOJa K PEIICHHI0 YYeOHBIX U
MIPAaKTUYECKUX 3a]1a4.
Bragenne HaBBIKaMy TIO3HABATEIHHON pe(IeKCHH KaK OCO3HAHHUS
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3a/laHus IS CAaMOCTOSTENILHON paboThl) Ha onHYy U3 TeM: «CBOHCTBA

COBCPHIACMBIX HCfICTBPIfI U MBICIIUTCIBHBIX IIPOOCCCOB, HX

¢byakmum», «CreneHHass QYHKOHS, €€ CBOWcCTBA W Tpaduiy, pe3yIbTaTOB M OCHOBAaHWM, TPAaHUI] CBOETO 3HAHWSA W HE3HAHUS,
«llokazarenpHast ~ ¢yHKOHMA, €€  CBOWCTBA W rpaduk», HOBBIX ITO3HABATENBHBIX 3371a9 M CPEJICTB UX JOCTHXKEHUSI.
«Jlorapupmuueckass  (yHKIUSA, e¢  CBoWcTBA U Tpaduky, YMenue npu3HaBaTh COOCTBEHHBIC OLIHOKH.
«IIpeobpazoBanus rpadyuKOBY. Brimonaenne apuMeTHIECKUX ASHCTBHM ¢ IHCIIaAMH
Brmmonnenne rpadudeckoir  pabotel  «llocTpoeHme TpaduKoB 3
sorapu()MUYECKUX U MOKA3aTENbHBIX (HYHKITHI.
Homamnsiss  KoHTpoJdbHass  pabora  «CBolicTBa  (hyHKUHUH. 2
HccnenoBanne cBOWCTB (PYHKITHH 11O TpaduKy».
Co3manue mpe3eHTalMU Ha OAHY u3 TeM: «CBolcTBa (QyHKIHMN», 3
«cnonb3oBanue CBOMCTB M TpadukoB (YHKIUN TpU PEIICHUU
ypaBHEHUIT W HepaBeHCTB», «llocTpoeHne rpadukoB (QyHKOHHA C
MOMOIIbIO TIpeoOpa3oBaHuity, «Jlorapudmer B Hamel KU3HWY,
«Jlorapudmuueckas crimpaib. Yto 3107,
BrimonmaeHue rpadudeckon paboTsl «'padukn 3
TPUTOHOMETPUIECKUX (DYHKITHID.
Pa3nen 8. CopepxaHue yueOHOTro Marepuaia 26
MHororpaHHUKH OnwucaHne U XapaKTepUCTUKA MHOTOTPaHHUKA, MEPEUUCICHHE ero
U KPYIJble Tejaa JJIEMEHTOB H CBOMCTB.
N3o0paxenne MHOTOTpaHHUKAa M BBITIOJHEHHE TOCTPOSHHUS Ha
Tema 8. 1. Mpusma 3 U300paKeHUAX U MOJIEIISX.
XapakTepucTHKa W HM300pak€HHE  CEYEHHs,  Pa3BEPTKH,
BBIYHCJICHHE TUIOIIAJICH TOBEPXHOCTEH.
Hcnonb3oBanne NproOpPETEHHBIX 3HAHWHA JUIS HCCIEAOBAHHSA H
MOJICJTUPOBAHUS] HECJIIOKHBIX 3aj1ad.
Ilpakxmuuecxoe 3anamue Ne 23. HaxoxneHrne OOKOBOW M IOITHOW 1 Briuucnenue TUHEHHBIX 3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX
MTOBEPXHOCTH MPU3MBI KOH(UTYpalUsX, apTyMEHTHPOBAHUE CBOUX CYKJICHHH.
Onwucanyne W XapaKTepUCTUKA MHOTOTPaHHUKA, MEPEUUCIICHHE ero
3JIEMEHTOB U CBOWCTB.
Tema 8. 2. Mapamenennmes 3 N3o0paxenne MHOTOTpaHHUKA M BBINIOJHEHHE IOCTPOSHHUS Ha
M300paXKCHHUAX U MOJICIISX.
XapakTepucTHKa W HM300pakeHHe  CCYeHHs,  Pa3BEepPTKH,
BBIYHCJICHHE TUIOIIAJICH TOBEPXHOCTEH.
[IpumeHeHne CBOWCTB CHUMMETPHUM TIpU  PEIICHUM  3ajad.
Ipaxmuueckoe 3anamue Ne 24. Tlapamnenenunresn 1 M3o0paxeHnne OCHOBHBIX MHOTOTPAaHHMKOB W  BBINIOJIHEHHUE
PHUCYHKOB MO YCIIOBUSIM 33124
Onucanne u XapaKTepUCTHKAa MHOTOTPAHHUKA, IIEPEUUCIICHUE €ro
Tema 8. 3. [Tupamuna 4 3JIEMEHTOB M CBOICTB.

I/Iso6pa>1ceHI/Ie MHOI'OT'paHHMKA W BBIIIOJIHCHUC IIOCTPOCHHUA Ha
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M300paKCHUAX W MOJICTISX.

XapakTepucTuka W W300pakeHHWE  CEYeHHUs,  Pa3BEpPTKH,
BBIUUCIICHHE IUTOMMIAAeH TOBEepXHOCTEH. M300pakeHre OCHOBHBIX
MHOTOTPAaHHHUKOB U BBITIOJIHEHUE PUCYHKOB MO YCIOBUSM 3a/1a4

Ipakmuueckoe 3anamue Ne 25. Tlupamuna

HpI/IMGHGHI/Ie CBOICTB CUMMCETPUHU opu  pCIICHHUHA 3aJga4.
I/I3o6pa>1<eHHe OCHOBHBIX MHOI'OI'PaHHHUKOB n BBIIIOJTHCHHUC
PUCYHKOB I10 YCJIOBUAM 3a/1a4

Ipaxmuueckoe 3ansimue Ne 26. 3amadyu Ha IOCTPOCHHE CCUCHUI

[TocTpoeHue mpocTeHmuX ceYeHuil KyOa, MPU3MBI, MUPAMUIBL.
IIpumenenre (hakTOB M CBEICHNUN W3 TNIAHUMETPHH.

Tema 8. 4. lunuHp, KOHYC

O3zHakOMJIGHHE C BHJAMHU Tell BpaIleHus, (popMynHpoBaHHE WX
ONPEAEIICHUIN U CBOWCTB.

XapakTepucThKa U M300paKEHUE TeJ BPAICHHUS, UX Pa3BEPTKH,
CEUCHHUS.

Pemenue 3agay Ha TOCTPOCHUE CEUEHMM, BBIYMCICHHUE JUIHH,
paccTodaHuil, yriaoB, IMiomaacil. IIpoBeneHne moKa3aTeNbHBIX
paccyXJIeHUH NPy pelIeHny 3aad.

Tema 8. 5. Illap, chepa

OzHakOMJIGHHE C BHIAaMH TeN BpalleHHs, (OpMyIHpOBaHHE WX
ONPEAEIICHUI U CBOWCTB.

@opMyIHpOBaHHE TEOPEM O CEYEHHWH IIapa IUIOCKOCTBIO U
IDIOCKOCTH, KacaTeNbHOM K cepe. XapaKTepUCTHKA U H300paKeHNE
TEJ BpPAIICHHUs, NX Pa3BEPTKH, CEUSHMUSI.

Ipaxmuuecxoe 3anamue Ne 27. Tena u nogepxHocmu epaujeHus

Pemenune 3agau Ha TOCTPOEHUE CEUEHMM, BBIYMCICHUE JUIMH,
pacctostHul, yrioB, miomaneid. IIlpoBenenne goka3aTeNnbHBIX
paccyXJIeHUH NpH peleHny 3aad.

Kontpoasnas padora Ne 10. MHororpaHHUKH, TeJla U TOBEPXHOCTH
BpaLICHUs

Hcnonb3oBaHne NpHOOPETEHHBIX 3HAHUM U1l HMCCICAOBAHUS H
MOJCIINPOBAHUS HECIIOKHBIX 3a7a4.

[IpuMeHeHne CBOMCTB CHMMETPUH IPH PEIICHUM 337ad Ha Telna
BpaIleHNs], KOMOMHALHIO TeJl.

Nzo0pakeHre OCHOBHBIX KPYIJIBIX TEJ U BBIOJHEHUE PUCYHKA TI0
YCIIOBHIO 331a4U

BaeaynuropHasi caMocTOsITeJIbHASA pa00Ta CTyI€HTOB:

CocraBneHue KapTO4EK-KOHCYJIbTAIUH, Ta0IuIL (kpatkwuii
CIIPAaBOYHBI MaTepuajn, IPUMEPHl PpEUICHUS THIIOBBIX 3aJaHUM,
3a/laHus JUIsl CAaMOCTOSTEIbHON paboThl) HA onHY U3 Tem: «lIpu3ma.
IIpsmas u HaknonHas npusMma. [lpaBunbHas mpusmay, «llupaMupsl.
IIpaBunbHas nUpaMuIay, «CeueHus MHOTOTPaHHHUKOB),
((HpaBI/IHI)HBIe MHOTI'OI'PaHHUKW).

ITonaroroBka coobmienusi «lIpaBuibHBIE MHOTOI'PDaHHUKMA Ha
KapTUHAX BEIUKUX XYIO0XKHHUKOB, B IIPUPOJE, B apXUTEKType H

13

Bnagenue OCHOBHBIMHU MOHSTHAMHU 0 IUIOCKUX |
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (GUrypax, HX OCHOBHBIX
CBOICcTBax; (hOpMHUpOBaHHWE YMEHHS paclo3HaBaTh Ha 4YepTekax,
MOJEJIIX M B PEAIBHOM MHpPE TeOMETPHUYECKHE (UTYPBI;
MPUMEHEHUE W3YYEHHBIX CBOWCTB TI'EOMETPUYECKUX OGUryp H
dbopMyn ans  pelIeHWsT TEOMETPHYECKHX 3a7ad W 3ajad ¢
MIPAKTHYECKUM COJEPKAHHEM.

Brnanenne HaBbIKaMu MO3HABATENBHON pedIeKCHU KaK OCO3HAHHUS
COBEpIIAeMbIX JEWCTBUH W MBICIUTENBHBIX TPOIECCOB, WX
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CTPOUTEIILCTBEY. pe3yabTaTOB M OCHOBAHWI, I'paHHI CBOETO 3HAHHUS W HE3HAHUS,
WsroroBienne pa3BEPTOK M MOIETIEH MHOTOTPAHHUKOB 3 HOBBIX ITO3HABATENBHBIX 3371a9 M CPEJICTB UX JOCTHXKEHUSI.
IlogroroBka COOONICHWA K 3aHIATHSIM, COCTABJIICHHE KpPOCCBOpIA 1 YMeHne pu3HaBaTh COOCTBEHHBIC OITHOKH.
«MHOTOrpaHHUKI [IpumeHeHne W3yYEHHBIX CBOWCTB T'€OMETpHUYECKHX (uryp u
CocraBineHne  KapTOYCK-KOHCYIbTAIldH,  TaOJHI (kpaTkuii 1 dbopMyn NS pemieHHs TEOMETPHYSCKHMX 3adad W 3amad ¢
CIIPaBOYHBIN MaTepuai, TNPUMEpPbl pEemIeHNs] THIOBbIX 33JaHuH, MIPAKTHIECKAM COJEPKAHHEM.
3aJaHus JUIS  CaMOCTOSITENbHOW paboThl) Ha Temy: «Duryps
BpALICHUD.
BrimorHeHNe TPaKTUYECKUX 3aJaHUil  PENpOAYKTHBHOTO THIIA 1
(OTBETHI Ha BOIIPOCHI, TPEHUPOBOUHBIC YIIPAKHEHUS, 3a4a4H, TECTHI).
JopaboTka KOHCIIEKTa JCKIUU C TPUMCHCHHEM Y4eOHHKa, 3
METOJUYECKON JIMTEepaTyphl, COCTaBIEHHE KpoccBopAa «DUrypsl
BpaIeHUs.
Paszgen 9. Hauana | Coneprkanue yaeOHOro MaTepualia 20
MaTeMaTH4YeCcKOoro O3HakOMJIGHHE C TIOHSATHEM YHCIOBOW TIOCIEJOBATEIbHOCTH,
aHaJm3a. crocobaMu ee 3a/laHusl, BRIYACICHUAMHA €€ WIieHOB. O3HaKOMIICHHE
IpousBoanas Tema 9. 1. TT0CHCAOBATETHHOCTH 1 HPEACIHI 4 C TIOHSATHEM TIpeJieia IOCIe0BaTEIEHOCTH.
O3HaKOMJICHHE C BBIYMCICHHEM CYMMBbI OECKOHEYHOTO YHCIIOBOTO
psAna, Ha TpUMeEpEe BBIYHCICHHUS CYMMBI OSCKOHEUHO YOBIBaIOIIEH
F€OMETPUYECKON IPOTrPECCUMU.
KonTpoabnas padora Ne 11. MTOroBbIil KOHTpOIB 32 3 OJIyroane 1 31;[5 ;MeHeHHe HOJYHCHHBIX SHAHIH TPH PEIICHHH MATCMATHHCCKHIX
O3HaKOMIIEHHE C TOHATHEM TIPOU3BOIHOM.
Wzyuenne wu  dopmynmpoBaHme ee  MEXaHMYECKOTO U
FEOMETPUUYECKOTO CMBICIA, H3YYEHUE aITOPUTMA BBIYMCIICHUS
Tema 9. 2. Tpoussosmas GyHKIMK 11 NPOM3BOJHON Ha MpHUMeEpe BBIYHCIICHNS MTHOBEHHOW CKOpPOCTH W
yTI0BOTO K03 rimeHTa KacaTeIbHOH.
YcBoenue npaBuwil qudGepeHINPOBaHus, TaOIHUIIBI TPOU3BOIHBIX
JJIEMEHTapHBIX (QYHKIMHA, nMpuMeHeHne s AuddepeHIupoBaHus
($yHKUUH, cocTaBlIeHNs ypaBHEHUs! KacaTeJbHOH.
Ilpakmuuecxoe 3awamue Ne 28.  BrlumcneHne NpPOW3BOIHOW C N
1 Penrenue 3a1au Ha npUMEHEHME ONIPE/eNICHHS IPOU3BOIHOM
TIOMOIIBIO OTPE/ICTICHUS
Hpaxmuuecxoe 3auamue Ne 29. Tlpou3BoaHbIE TPUTOHOMETPUUECKUX 1 Hpmverierine Hpasii b pep CHIMPOBARHA, TabIHIILT
1 CHOKHbIX (hyHKIii TPOM3BO/IHBIX SNIEMEHTAPHBIX ¢byHKUMd 11 quddepeHnnpoBaHms
(hyHKIMI
[MpuMeHeHHEe MEXaHWYEeCKOT0 M T'€OMETPHYECKOTO  CMBbICTA,
Ipaxmuueckoe 3anamue Ne 30. Teomerpuueckuii 1 MeXaHHYECKHH 1 W3yYeHHE QITOPHTMA BBIYUCIICHHUS MPOU3BOJHON Ha TpuUMepe

CMBICJI HpOH3B0}.‘[H0ﬁ

BBIYHCJICHUSI MTHOBEHHOW CKOPOCTH W YIJIOBOTO Ko3((uIueHTa
KacaTeJILHOM.
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CocrapieHue YpaBHCHUSA KacaTeJlIbHOU B O6H_ICM BUIC.

IIpumenenue TIpaBUI muddepeHIrpoBaHus, Ta0IHIIBI

KonTposabhas padora Ne 12. TlpousBonHas 1 MIPOM3BOAHBIX 3JEMEHTapHBIX (QyHKIMi mns auddepeHnmpoBanus
(hyHKIMI
BHeaynuTopHasi camocTosiTeIbHAsi pa00Ta CTYAeHTOB: 10 OBnaneHue npaBUIaMy HayqHOH OpraHu3aluu Tpyza.
CocraBieHne  KapTOYCK-KOHCYNIbTAIldH,  TaOJHI (kpaTkuii 3 Haxoxxmenne mnpow3BOAHBIX (YHKIWNA;, TMOHWMaHWEe, dYTO C
CIIPaBOYHBIN MaTepuai, TPUMEpPbl pEemIeHNs] THIOBBIX 33JaHUH, IIOMOIIBI0 TIPOM3BOJHON MOXHO OBICTPO W TIPOCTO pemaTh
3aJaHus Ui CaMOCTOSITENIbHOM paboThl) Ha OOHY U3 TeM: ¢uznueckue 3agaun.
«IlocnenoBarensHoCcTH. llOHATHE O TIpenene MOCIEAOBATEIHHOCTHY,
«IIpaBuina muddepenmmpoanus. [Ipon3BoaHas CIOKHOW (PYHKITHN,
«IIpousBoaHsble HEKOTOPBIX 3JIEMEHTAPHBIX byHKIHIY,
«"'eoMeTpUUYECKUI CMBICI MTPOU3BOJHON. YpaBHEHHE KacaTEeJIbHOM K
rpaduky GyHKIHIY.
[MoaroroBka nokiagoB u pedepatoB no Temam: «lIpunoxenue 7
¢buznueckux npoueccony, «Mccnenopanne pu3nMIECKUX MPOIIECCOBY.
Pa3znen 9. Hauana | Cogeprxkanue yueOHOro Marepuana 10
MaTeMaTH4YeCKOro WzydeHne TeopeM O CBSI3U CBOWCTB (PYHKIIMU W TIPOM3BOIHOM, WX
aHaJIM3a. Tema 9. 3. Ilpumenenue mNPOW3BOAHONW K HCCICIOBAHUIO Ha 4 (hopMyMpoBKa.
IIpumenenue MOHOTOHHOCTb U 3KCTPEMYMBI YcraHoBNeHHE CBSI3U CBOMCTB (YHKIUHM W TPOU3BOAHOM MO HX
NPOU3BOAHOM K rpadukam.
HCCJIeIOBAHHIO Tema 9. 4. Ortbickanue HauOONBIINX W HAUMEHBIINX 3HAYEHUH 3 Uzyuenne TeopeM O CBS3M CBOWCTB (YHKUUM U HPOU3BOAHOM,
pyHKIHN GyHKIMH (hopMynHpOBKa HX.
Ilpakxmuueckoe 3auamue Ne 31. UccnenoBanve QyHKOMH U 1 [IpumeHneHnne POM3BOHON ISl peIIeHrs 3a[a4 Ha HCCIEOBaHNe
nmocTpoeHue e€ rpaduka hyHKIMI
Ilpakmuuecxoe 3amamue Ne 32. HanGosnplllee U HauMeHbIIIEE TIpumeneHne NpousBOIHOM As PEMICHMS 33/ Ha HAXO)KICHHC
B — 1 HauOOJbIIETO, HAWMEHBIETO 3HAYCHUS W Ha HAaXOXIEHHE
JKCTpeMyMa
Kontponbnass padora Ne 13. [IpumeHeHne NPOU3BOIHON K 1 [IpoBeneHne ¢ MOMOMIBIO MPOM3BOAHON HCCIEAOBaHUS (PYHKIIWH,
WCCJICJIOBAHUIO (DYHKITHH 3aJIaHHON (HOPMYJIOM.
BHeaynuTopHasi camocTosiTeIbHAsi pad0oTa CTYAEeHTOB: 5 Brnagenne HaBbIKaMu MO3HABATENHHOW pedieKCHH Kak OCO3HAHUS
CocraBieHue  KapTOYEK-KOHCYNbTaUWi,  Tabmuu  (KpaTKuii 1 COBEpUIAEMBIX JACWCTBUH M  MBICIUTENBHBIX IPOLIECCOB, UX
CIIPAaBOYHBIN MaTepuan, MPUMEPHl pPELICHUS THUIOBBIX 33JaHUH, pe3yJIbTaTOB M OCHOBAHMM, T'PaHUI] CBOErO 3HAHWSA W HE3HAHUS,
3aaHusl Ui CaMOCTOSATENBbHOM paloThl) HAa OJHY W3 TEM: HOBBIX ITO3HABATENBHBIX 337[a4 M CPEICTB UX JOCTHXKEHUSI.
«Bo3pactanre u yObIBaHHE (QYHKIHMUA. OKCTPEMYMbI (YHKIHH, YMeHnue npusHaBaTh COOCTBEHHbBIE OIIHOKH.
«[IlpuMeHeHre TPOM3BOAHONH K  MCCICAOBAHMIO (QYHKUMH H
MIOCTPOEHUIO rpaduKoBy, «OcHOBHBIE (hopMyITBI
b dhepeHIIUPOBAHUSD).
BrimonHeHre MHAMBUYa bHBIX 3aMaHuil Ha TeMy «lIpou3BomHas», 2

«I/ICCJ'IG,Z[OBaHI/Ie (byHKI_II/II/I C IOMOIIBIO HpOH3BOﬂHOﬁ))
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CamocrosiTenbHOe BBITIOJIHCHHE MIPAKTUICCKUX 3alaHuit 2
PENpPOAYKTUBHOTO THMA (OTBETHI Ha BOMPOCHl, TPEHHPOBOYHBIE
VOpaKHEHHs, 3amadd, TecThl) 1o TeMe «lIpomsBomgnas. Eé
(hU3HUYSCKUH ¥ TEOMETPUICCKUI CMBICT
Paznen 10. Copepxanue yueOHOTO MaTepuana 17
HNHuTterpan u ero Tema 10. 1. TlepBooGpasHas 2 O3HaKOMIICHHE C MOHATHEM nepBooOpa3Hoii. M3ydenne mpaBuia
npuMeHeHue BBIYHCIICHHS MTEPBOOOPA3HOM.
Ipaxmuueckoe 3awamue Ne 33. BwluucieHue mepBOOOpPa3HBIX 1 Pemenue 3amau Ha CBS3b NEPBOOOPA3HOH W €€ IMPOU3BOHOM,
dyHKIHI BBIYHCJICHHE TICPBOOOPA3HOM JIJIsl TAHHOW (DYHKITUH.
OzHakoMJIGHHE C TIOHATHEM WHTerpama. V3ydeHme Teopemsl
Tema 10. 2. Vnterpan 4 Herotona— JleiGmuma,
dopMHUpOBaHHUE MPEACTABICHHUS 00 OCHOBHBIX MOHATHAX, UACIX U
METOJIaX MAaTEMATHYECKOTO aHAIIM3A.
Ilpakmuuecrkoe 3auamue Ne 34.  BbluuclieHHE OIpPEAEIEHHOrO 1
Pemienue 3amay Ha BIYUCIICHUE UHTETpajia
WHTerpana
Ipaxmuuecxoe sanamue Ne 35. BbluncieHne Tomanei MiIOCKUX 1 Pemenue 3agau Ha NOpUMEHEHUE HHTErpajga JJisl BBIYUCICHUA
¢buryp (hM3MyuecKuX BEIMYWH W IDIOMIA e
KonTpobnas padora Ne 14, TlepsooGpasas u HHTerpa 1 Pemenne 3ama4 Ha prMeHEHHE HepB006paSI—£0f/'I Y MHTEerpaja JyIs
BBIUMCIICHUS (U3NYCCKUX BEJIMYUH U TUIOIIACH
BueaynuropHasi caMmocTOsITeJIbHASA Pa00Ta CTyI€HTOB: 5 KontponupoBanue mporiecca u pe3yiabTaTa CaMOCTOSTEIBHOU
CocraBnenue KapTOYEeK-KOHCYIIbTAIUH, Ta0IuIL (xpaTkwuii 1 MaTeMaTHYECKOW JeATeNbHOCTH; (HOPMHUPOBAaHUE CIIOCOOHOCTH K
CIIPAaBOYHBIN MaTepuai, TPUMEpPhl pemIeHUs] THUIOBBIX 3a/IaHUH, SMONMOHAIILHOMY BOCIIPHSITHIO MaTEMaTHUECKUX OOBEKTOB, 33/1a4.
3aJaHus  JUIS  CaMOCTOSTCNIbHOM pa0oThl) HAa OIHY H3 TEM: [Tonumanue uHpoOpMaIVK, IPEICTABICHHON B BUJIE TEKCTA, CXEMBI,
«ITepBooOpaznas 171 WHTETpall. [IpaBuna HaXO0XKJIEHUS TaOIUIIBL; JOTIOTHEHUE TAOIHUIIBI HEJTOCTAOIIUMU TaHHBIMHU.
nepBooOpa3Hbix», «Beruncnenne wHTErpanos. @opmyna HerotoHa— Brimonnenue apudmeTnyeckux AeHCTBUM ¢ YHCIaMH
JleitoamIay, «BRauciaeHNE MIOMIAIeH ¢ TTIOMOIIBIO0 HHTETpajay.
Cocrasiienue tecta «IlepBooOpazHasy». 1
Brimonnenue rpaduveckoit paboThl «BrluucneHne Iiomanen c
MTOMOIIBI0 HHTETPAJIa.
OdopmiieHre BTOpPOH YacTH NPOEeKTHOW padoThl «llInmapranku mo 2
MaTemaruke. Anrebpa v Hadajga aHaIH3ay.
O3HakOMJICHHE C TIOHATHSAMU TUIOIIATN M O00beMa, aKkCHOMaMU U
CBOMCTBaMHU.
W3yueHrne TeopeM O BBIYHCICHHMH O0BEMOB IIPOCTPAHCTBEHHBIX
Tema 10. 3. [Tnomaas moBepxHOCTH Te BpatieHus. O0beMbI Tel 5 TCX, PCMICHHE 33Ja4 HA NPUMCHCHHC  (OPMYIT  BEIMMCICHHS

00BEMOB.

Wzyuenue hopmyit Uit BHIYMCICHUS 00bEMOB MHOTOTPAHHUKOB U
TEJT BPAIICHHUS.

O3HaKOMJICHHE C METOJIOM BBIYHCICHHS TUIONAJN TOBEPXHOCTH
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cdepsl.

Ilpakmuueckoe 3amsmue Ne 36. IlpuMmeHeHue wuHTErpaga s

Pemienne 3amau  Ha BBIUMCICHHE IUIOHIAACH TMOBEPXHOCTH

BBIYHCJICHHS IIJIOIIAIei 1 00bEMOB ! MIPOCTPAHCTBEHHBIX T
KonTpo:bnast pabora Ne 15. VisMeperis B reoMeTpun 1 [Ipumenenue ¢hopMyn A1l BBIYUCICHUS 00bEMOB MHOTOTPaHHUKOB
1 TeJ BpallleHHS.
BHeayauTopHasi camocTosiTeIbHAasi Ppad0Ta CTY/IEHTOB: 3 KontponupoBanue mpouecca M pe3yibTaTa CaMOCTOSITEIbHOM
CocraBneHnue KapTOYCK-KOHCYIbTAITHH, TaOIHI(KPATKHI 1 MaTeMaTHYECKOH IeATETBHOCTH; (POPMUPOBAHHE CIIOCOOHOCTH K
CHpaBOYHBIN Marepuan, MpUMEpPhl pEelICHUs] THIIOBBIX 3aJlaHH, SMOIMOHATEHOMY BOCIPUSTHIO MaTEMAaTHUECKUX OOBEKTOB, 3a/1a4.
3aJaHus AJIsl CAMOCTOSATENbHOM paboThl) Ha oqHy M3 TeM: «llmomamu Brimonnenne — apudmMeTmueckux — ACHCTBHIA ¢ YHCIaMu;
HOBEpXHOCTEH reoMeTpudeckux Guryp», «OO0BEMBI TeOMETPUIECKIX ¢dbopMupoBaHHe yYMEHHS MOJICTHPOBATH pPEAIbHBIE CHTYaIlHH,
¢duryp», «O0bema mapa u miomaiab cheph». UCCIIEIOBAHUE  TOCTPOCHHBIX  MOJeNel, HHTepIpEeTUPOBaHUC
Wnu noaroroBka nmpe3eHTanuu «V3MepeHus B reOMeTpUm». NOJYYEHHBIX PE3YyNbTAaTOB, YMECHHE HX NPUMEHSTH;, MPOBEICHHE
Odopmrnenne TpeTheil gacTu MpoekTHOH paboThl «lllmapraiku mo 2 JI0OKa3aTeJbHbIX PACCYKICHUI B X0J€ pEUICHUS 3a1a4.
MareMatuke. ['eomeTpusy.
Pa3zpmen 11. CopepxaHue yueOHOTro Marepuaia 10
DJIeMEHTBI UzyueHne KIacCHMUECKOTO ONPEACICHUSI BEPOSTHOCTH, CBOWMCTB
Teopuu Tema 11. 1. DneMeHTHI TEOPHH BEPOATHOCTEN 4 BEPOSITHOCTH, TEOPEMBI O CyMME BEPOATHOCTEM.
BEPOSITHOCTH U PaccMoTpeHre IpuMepoB BEIYKCIICHUS BEPOSITHOCTEH.
MaTeMaTHYeCKOil | [Ipakmuueckoe sansamue Ne 37. PemieHue 3amad BepOSTHOCTHBIMU . .
CTATHCTHKH METOTAMH 1 Pemenne 3a1a4 Ha BEIYHCIICHHE BEPOSTHOCTEH COOBITHI
. O3HakOMJIGHHE C TPEACTAaBICHHEM YHCIOBBIX JAHHBIX M UX
Tema 11. 2. DeMeHThI MATEMAaTHYECKON CTATUCTHKH 3
XapaKTepUCTUKAMH.
Ilpakxmuueckoe sanamue Ne 38.  Pemenne 3amad mMaTeMaTH4ecKou 1 Pemrenue mpakTHuecKUX 3aqad Ha 0OpaOOTKY YHCIIOBBIX JaHHBIX,
CTaTHCTHKH BBIYHCIICHHE HX XapAKTEPUCTHK
o Pemenne mpakTHYeCKMX 3a1ad Ha BBIYMCICHHE BEPOSTHOCTEH
Kontpoannas pa6ora Ne 16. CraTiucTrKa 1 TEOpHSI BEPOSTHOCTEH 1 N
COOBITHIA U 00pabOTKY YMCIIOBBIX JIAHHBIX
BueayauTopHasi camocTosiTeTIbHasi padoTa CTY/IeHTOB: 5 Brnaynenne HaBbIKaMy MO3HABATENBHON pedieKCHU KaK OCO3HAHUS
CocraBneHne  KapTOYEK-KOHCYNbTaUMH,  TaOmum  (KpaTKuid 1 COBEpIIAEMBIX JCHCTBUH M  MBICIUTEIBHBIX IIPOIECCOB, HX
CIIPaBOYHBII MaTepHal, NPHMEPhl PEUICHUs THUIIOBBIX 3aJaHHH, pe3yJIbTaTOB M OCHOBAHWH, TPAaHUIl CBOEr0 3HAHMS M HE3HAHUS,
3aJlaHusl JIJISl CAMOCTOSITENIbHOM paboThl) Ha OaHYy U3 Tem: «CoObITHe, HOBBIX TIO3HABATEIHHBIX 33/1a4 U CPENICTB UX JOCTHIKEHUSI.
BEPOSITHOCTh COOBITHS, CJIOXECHHE W YMHOXCHHE BEPOSTHOCTEH. Breimonnenne — apudmMeTHueckux — JCHCTBHHA ¢ YHCIIaMHU;
[lonaTHEe O HE3aBHCUMOCTH COOBITHIY», «3ajaud MaTeMaTHYeCKOH HaXOXXICHUE M OLEHWBAaHUE BEPOSTHOCTH HACTYIUICHHS COOBITHIA;
CTaTUCTUKI. (hopMHpOBaHUE OCHOBBI CAMOPA3BUTHS H CAMOBOCITUTAHUSI.
Wnu noaroToBka COOOIICHUS K 3aHSATHIO, MPE3CHTAIIMY HA OJHY W3 2

TeM: «McTOpUsi CTAaTUCTHKU ¥ TEOPUU BEPOSTHOCTEH», «Poib
CTAaTHCTUKA B HAay4YHOM HCCIenoBaHuM», «Bumel nuarpamm
(cTonOyarbie, KPyroBble, PacCEMBaHUs) M WX HCIOJb30BaHHE IPH
00pa0OTKE JaHHBIX HAYYHBIX HCCJICIOBaHMHA 1O (U3MKE, XUMUH,
Oouonornn u reorpadpumy, «CiydaiiHas HM3MEHYMBOCTH B JKHUBOM
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IpUpOaALCH.

Odopmnerne dveTBEPTON YacTH MPOEKTHOH paboThl «lllmapraiku 2
o MaTeMaTHKe. KomMbunaropuka. Crarucrturka. Teopus
BEPOSTHOCTEMNY.
Paznmen 12. Copepxanue yueOHOTO MaTepuana 20
YpaBHeHus u O3HakOMJIGHHE C MPOCTEHIIMMH CBEACHUSIMH O  KOPHIX
HEpPaBeHCTBA anreOpanvyecKux ypaBHEHUH, OHATHAMH HCCIEIOBAaHMUs YPaBHEHUN
Y CUCTEM ypaBHEHHI.
Tema 12. 1. YpaBHEHUS U CHCTEMbI YpaBHEHUH 8 N3ydeHue Teopun paBHOCUIILHOCTH YPaBHEHUM U €€ MPUMEHEHHA.
[ToBTOpeHMe 3amucy pelIeHus CTaHIapTHBIX ypaBHEHUI, IPUEMOB
npeoOpa3oBaHMsl ypaBHEHUH [UIsi CBEJCHUS K CTaHIApTHOMY
ypaBHeHU10. [loBTOpeHne OCHOBHBIX PUEMOB PEIICHHUS] CUCTEM.
Pemenue panmoHaNbHBIX, MPPALMOHAIBHBIX, IOKAa3aTEIbHBIX U
Ilpakmuuecxkoe szanamue Ne 39. Pemenne wupparmoHanbHbEIX P > Mppan ’
ABHOHII 1 TPUTOHOMETPUUECKUX YpaBHEHHH U cucteM. lcmonb3oBaHue
yp CBOWCTB U TrpaduKoB QYHKIMIA 1715l pelIeHHs ypaBHEHUH.
O3HakoMJIeHHE € OOLIMMH BONPOCAMH DEIICHUS HEPABEHCTB M
Tema 12. 2. HepaBeHcTBa 6 WCTIONIb30BaHUE CBOWCTB M TpadukoB (PYyHKIWH TpU peHIeHHH
HEPaBEHCTB.
. Pemenne HepaBeHCTB M CHUCTEM HEPABEHCTB C INPUMEHEHHEM
Ilpaxmuuecroe 3anamue Ne 40. Penienue panloOHaJIbHBIX YpaBHEHUH 9
1 pasnuuHbIX ~ cnocoOoB.  PemeHwe  cucteM  ypaBHEHHUH — C
Y HEpaBEHCTB
[IPUMEHEHUEM Pa3JInYHBIX CIIOCO00B.
. Pemenne cucreM ypaBHEHMH C TIPUMEHEHHEM pa3IHMYHBIX
Ipaxmuueckoe 3anamue Ne 41. PenieHne Moka3aTelbHBIX ypaBHEHUN
1 croco0oB. PemieHne HEpaBeHCTB W CHCTEM HEPaBEHCTB C
Y HEpaBEHCTB
[IPUMEHEHUEM Pa3JInYHBIX CIIOCO0OB.
[IpumeHeHne  mareMaTH4ecKUX  METOAOB  JUIA  PELIeHHs
Ilpakmuueckoe 3anamue Ne 42. Pemrenne norapupmuueckux 1 CoJlep’KaTeNbHBIX 33/]ad W3 pa3jMyHBIX o0JacTeil Hayku U
YpaBHEHUH W HEPABEHCTB npakTuku. VHTEpnpeTupoBaHne pe3yibTaTOB C YYETOM pealbHbIX
OTrpaHUYEHUI
Pemenne ypaBHEeHHI ¢ MpUMEHEHHEM BCEX MPUEMOB (Pa3yIoKEeHUS
HAa MHOXXHUTEIM, BBEJCHUS HOBBIX HEWU3BECTHBIX, IIOJICTAHOBKH,
KontpoanHas padora Ne 17. YpaBHeHuUs 1 HepaBEeHCTBA 2
rpaguueckoro Merosa). Permenne HepaBeHCTB U CUCTEM HEPABEHCTB
C IPUMEHEHHUEM Pa3IUYHbIX CIIOCOO0B.
BHeaynuTopHasi caMOCTOAITeIbHASA pad0Ta CTYIEHTOB: 10 Brmonaenne apudmeTrdecknx MEWCTBUNA ¢ YHCIAMHE; BJIaJICHHC
CocTaBeHne  KapTOUYEK-KOHCYIbTAIUil TabIIunI KpaTKui 2 CTaHJAPTHBIMH  NPHEMaMH CIICHUS AllMOHAJIBHBIX U
Y, )
CHOpPaBOYHBII Marepuan, MNOpUMEpPhl peIIeHUs] THUIOBBIX 3aJlaHMH, HppanroOHaIbHBIX, MOKa3aTeNbHBIX, CTETICHHBIX,

3aJaHus U1 CaMOCTOSTENILHOM pa0oThl) Ha oAHy U3 TeM: «OCHOBHBIE
MPUEMBI  PELICHHUS ypaBHEHUIl (paszNoXeHHEe Ha MHOXXHUTENH,
BBEICHNE HOBBIX HEU3BECTHBIX, MIOJICTAHOBKA, Tpaduyeckuii MeTon)»,
«HMcnonp3oBanne cBoicTB W rpadukoB (YHKUMH NpU  PEHICHUH

TPUT'OHOMCTPHYCCKUX ypaBHCHI/Iﬁ n  HCPAaBCHCTB, HX CHCTCM,
HCIIOJIB30BaAHME T'OTOBBIX KOMIIBIOTCPHLIX MpOorpamMm, B TOM YUCIIC
AJI IOUCKAa MYTU PCIICHUSA U UWIITHOCTPALMN PCIICHUA ypaBHeHI/Iﬁ n
HCPAaBCHCTB.
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ypaBHEHUII U HepaBeHCTB. MeTon uHTepBaioB», «PemieHue
UPPALHOHATIBHBIX ypaBHEHMI», «PemieHue  MOKa3aTeIbHBIX
ypaBHeHUI», «Pemenune norapudMudecknx ypaBHEHUN», «Pemrenne
CHCTEM ypaBHEHU».

HopaboTka KOHCHEKTa JEKIWHA C TpUMEHEHHeM Y4eOHUKa, 2
METOANYECKOI TUTEPaTypBhI.
Pemienne TeCcTOBBIX 3aaHUI. 2
CocraBnenne Tecta «llokasarensHple ©  JorapuMUUECKHE 4
YPaBHEHUS 1 HEPABEHCTBAY.
IoBTOpenue |1 Copep:kanne yueOHOTO MaTeprala 3
Kypc IIpuMeHeHne npaBui JEHCTBUS HAJ YUCIAMH; HCIOJIb30BaHHE
YCTHBIX U TUCbMEHHBIX MPHEMOB;
Pemenue ypaBHEHMIi; COCTaBJICHUE U pelICHHE OOPAaTHBIX 3a4ad.
O6obmaromiee nosropeHue. Pemenue 3anau 1 - :
[IpoBeneHmne noKa3aTeIbHBIX PACCYKICHUN B XOJI€ pEeIlIeHUs 3a/]1ay;
BJIaJICHHE OCHOBHBIMH MOHATHIMH O TUIOCKHX M TPOCTPAaHCTBEHHBIX
reoMeTPUUYEeCKUX (PUrypax, MX OCHOBHBIX CBOMCTBAX;
KontpomsHas padora Ne 18, Hrorossiit kortpors 3a Il kype 2 31;[I}[)£IM6HGHPI6 MOJTyYECHHBIX 3HAHUH IPU PELICHUH MaTeMaTH4eCKUX
2 dopMmupoBaHHEe YMEHHS MOJICIUPOBATh pealbHBIE CUTYallWH,

BHeayauTopHasi caMoCTOsITeIbHAA Pad0Ta CTYAEHTOB:

IIpociymnBanue y4eOHBIX ayIHO3aINCEH, IIPOCMOTP
BHJICOMATEPHUAIIOB IO IPOUIEHHBIM TEMaM Kypca MaTeMaTHKa.

Odopmrnenne npoekTHOHN padoThl «lllmapramku o MareMaTuke.

HCCIEIOBAHHE  IIOCTPOEHHBIX  MOJEIEH, HHTEPIPETUPOBAHHE
MTOJIyYEHHBIX PE3yJIbTaTOB, YMEHUE UX IIPUMEHSATh.

DOopMHpPOBaHUE YMEHHs PACIIO3HABATh HA YEPTEXkKaxX, MOACIAX U B
peasbHOM MHpE TeOMEeTpHUECKUe (DUTYDPBI; TPUMEHEHHE N3YyUECHHBIX
CBOWCTB reoMmerpuyeckux ¢uryp U GopMyn maiusi peleHus
FeOMETPUYECKHX 3aJ[a4 U 33]1a4 C IPAKTHYECKUM COACPKAHUEM.

Brinonnenne apudMeTHIecKuX ASHCTBHI C YHCIaMU
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8. IlepeyeHb 1a00pPaTOPHBIX, NPAKTHYECKUX U APYTUX BHIOB PadoT

Konuuecmeo pabom:18
Konuuecmeo uacos:27

Ne Ne . KoJu-Bo
Ha3zBaHne KOHTPOJILHOH PadoThI
K/p | pa3nena 4acoB
1 Bxoouoii konmponw 2
2 2 CmeneHu, KopHu u j102apugmol 2
3 2 HUmoeosuwiii koumponw 3a | nonyzooue 2
4 3 llapannenvnocms npsimulx u n10CKocmeu 1
5 4 Inemenmol KOMOUHAMOPUKU 1
6 5 Koopounamwi u sekmopul 1
7 HUmoeosuwiii koumponw 3a | kypc 2
8 6 OcHogbl mpuconomempuu 2
9 7 Dyuxkyuu u epaguxu 2
10 8 Munoeoepannuku u kpyaivie meia 2
11 9 Hmozcoswiil koumpons 3a 3 nonyeooue 1
12 9 IIpoussoonas 1
13 9 lIpumenenue npouzeo00HOU K UCCIE008AHUIO (DYHKYUU 1
14 10 llepsoobpasznas u unmeeparn 1
15 10 H3mepenus 6 ceomempuu 1
16 11 Dnemenmuvl meopuu 6epoOSMHOCIU U MATNEMAMUYECKOU 1
CMAamucmuxu
17 12 Ypasnenus u nepaserncmea 2
18 HUmoeoswiii koumpoas 3a Il kypc 2
Konuuecmeo pabom:42
Konuuecmeso uacos: 47
Ne Ne KoJu-Bo
Ha3BaHue NpakTHYeCKOTr0 3aHSITHS
n/p | paszgena 4acoB
1 1 leticmsus ¢ uppayuonanbHLIMU U YeablMu YUCIAMU 1
2 eticmeus HAO KOMNIEKCHBIMU YUCTAMU 1
3 IIpeobpaszosanue svipadcxicerull, cOOepAICAUUX PAOUKATbL 1
4 IIpeobpazosanue 6vipadicenuti, cooepicawjux CMmeneHu c 1
OpOOHBIMU U OMPUYAMETIbHBIMU NOKA3aMeSMU
5 2 IIpeobpazosanue vipadiceHutl, cooepicawyux cmeneHu u 9
Jl02apupmol
5 Pewenue noxasamenvhulx, nocapugmuyeckux ypaeHeHull, 9
HepaseHcme u cucmem
7 Bzaummnoe pacnonosicenue niockocmeti 2
8 3 Pewenue 3a0ay na naxoscoenue 08yepanHvlx Y208 1
9 Ilepnenouxynapuocme niockocmeti 1
10 Ilocmpoenue npoexyutl 1
11 4 Pewenue npocmetiwiux komounamopHwix 3a0ay 2




Hcnonvzosanue 6EKMopo6 npu peuterHuu npumadelx

12 1
3a0au
13 Ckansipnoe npouszgedeHue 8eKmopos 1
14 5 Koopounamer eexmopa. /[nuna eexmopa. /leticmeus Hao 1
8eKmopamu
15 HUcnonvzosanue KOOpOUHam npu peutenuu 1
Mamemamuyeckux U NPUKIAOHbIX 3a0ay
16 Tpueonomempuuecxue hynkyuu y2n08 nosopoma 1
17 5 lIpeobpaszosanue mpuecoHoMempuyecKux 8blpaiceHul 1
18 Pewenue npocmetiuiux mpuecoHomempuieckux ypasHeHull 1
19 Pewienue 00HopoOoHbIX mpueconomempuiecKux ypagHeHull 1
20 Ceoucmesa dyHKyuu: YemHoCmeo, 1
HeYyemHoCmb, NepuoOUYHOCHb
21 ! Bospacmanue u yovieanue ¢hynkyui. Ixcmpemymol 1
22 Hccneoosanue ¢pynxyuii. [locmpoenue epaghuxos ¢hynkyui 1
23 Haxooicoenue 60k0601i u no1HOU NOBEPXHOCMU NPUBMbL 1
24 llapannenenuneo 1
25 8 Ilupamuoa 1
26 3aoauu na nocmpoenue ceyeHuli 1
27 Tena u nogsepxHocmu 8pawjenus 2
28 Buiuucnenue npouzeo0onoii ¢ nomowpio onpeoeeHust 1
29 9 Hpous’eov()Hbze MPUCOHOMEMPUHECKUX U CTIONCHBIX 1
Gdyuryuil
30 Teomempuueckutl u MexanuuecKuil CMvlCll NPOU3BOOHOU 1
31 Hccneodosanue gpynkyuu u nocmpoenue eé epagpuxa 1
32 Haubonvuee u naumenvuiee snavenus Gynkyuu 1
33 Buiuucnenue nepeoobpasznvix ¢hynkyuil 1
34 Buviuucnenue onpeodenennoco unmezpana 1
35 10 Buviuucnenue niowaoei nnockux gpueyp 1
36 Ilpumenenue unmecpana Ons 6vlYUCTEHUA NAOWAOel U 1
06EM08
37 11 Pewenue 3a0au eeposmnocmuvimu memooamu 1
38 Pewenue 3a0au mamemamuueckou cmamucmuxu 1
39 Pewenue uppayuonanvhvix ypasHeruil 1
40 12 Pewenue payuonanvhvlx ypasnenutl u Hepagencma 1
41 Pewenue noxazamenvbHulx ypagueHull U HepaseHCma 1
42 Pewenue nocapugpmuueckux ypasnenutl u Hepagencmea 1
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Q. Y4eOHO-MeTOAMYECKOE U MATEPUAILHO-TEXHUYECKOE o0ecneueHne

TpeﬁoBaHnﬂ K MaTePHAJTbHO-TEXHUICCKOMY o0ecrneyeHHuI0

Peanuzanusa nporpaMmbl JUCHUILIUHBL TpeOyeT Haauuusg ydeOHOro kaOuHeTa
MaTEeMaTHKU.

O6opynoBanue yueOHOro KabuHeTa:

Mebenb U craimoHapHOe OOOPYJIOBAHME: CTOJBI W CTYJbsl JJIsi CTYAEHTOB (110
KOJIMYECTBY OOy4aroluxcs), JOCKa ayAUTOpHas, CTOJ MPErnoAaBaTeNIbCKUil, CTYI
IIPENOAABATENS.

Texauueckue cpenctBa o0ydeHus; npoekrop, [1K, myapTumenna.

CpenctBa 00yueHus:

* JUIs CTYJIEHTOB: Y4YeOHUKH, pabouue TEeTpaau; JIEMOHCTpAllMOHHBbIE TaOIMIIbI;
MaKeThl T'€OMETPUYECKUX (UTYp; AUIAKTUYECKUI MaTepuan (KapTOYKH, TECThI);
TEXHUYECKHE CpeACTBa OOyueHHs (MyJIbTHUMEIUa HPOEKTOp, KOMIIBIOTEp) Jis
ucnosb3oBanus Ha ypokax UKT;

* QI OpernojaBaTrels:  KHUTH, METOAUYECKHME PEKOMEHJAIMM, IpOorpaMma,
HOYypOYHOE IJIaHUpOBaHue, komnbtoTep (MHTEpHET).

* HEKOTOpBIE Pa3Jeiibl TUCHUILIMHBI 3aKPEIUIIOTCS nocpeactsoM tectoB Ha [IK. [l
ATOrO0 HMCHOJIb3yeTCd NakeT NpukiagHeix nporpamm Microsoft Office u YMK
JXKuBas maremMaTuka — 3TO KOMIIbIOTEPHAs CUCTEMA MOJIETUPOBAHHUS, UCCIIET0OBAHUS
Y aHaJIM3a IHUPOKOro Kpyra 3a7ad MaTeMaTUKH.
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10. Cnmcok JuTepatypsl IJIsl CTYI€HTOB W NpPenogaBaTeJis.

1.

2.

1.

2.

JIJIst 00VYAIOIIMXCS .

bammvakoB M. WM. Maremaruka: y4eOHUK ISl CTYA. YUPSXKICHUU cpeld. mpod.
oOpazoBanus. — M., 2018.
bammvakoB M. . Matemaruka. 3agauyHuk: y4ued. mMocoOue I CTYA. YUpEKICHHUI

cpen. mpod. odbpazoBanuss. — M., 2018.

g npenoaaBaTeJiei:
®denepanbubiil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
denepanum».
[Ipuka3z MunuctepctBa obOpa3zoBanus u Hayku PD ot 17.05.2012 Ne 413 «OO06
YTBEPKJICHUU (PeepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa
cpeaHero (IoJIHOro) o01Iero oopa3oBaHus.
[Ipuka3 MunucrepctBa oOpa3zoBanusd U Hayku PD ot 29.12.2014 Ne 1645 «O
BHeceHMM wu3MeHeHuid B Ilpuka3 MuHucTtepcTBa 00pa3oBaHUs W HAyKu
Poccuiickoii @enepannn ot 17.05.2012 Ne 413 «*“O0 yTBepxkaeHUN (eaepaTbHOTO
rocyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CpeaHero (IMOJIHOro) OOIIero
00pa3oBaHus».
[Tucemo [lemapramMeHTa TrOCYyIapCTBEHHOM MOJUTUKKA B cdepe MNOATOTOBKU
pabouux kaapoB u JIIO MunucrepctBa o6pa3oBanus u Hayku PO ot 17.03.2015
Ne 06-259 «PexomeHpaliiu 1O OpraHU3alldd TIOJYYCHHUS CPEIHETro OOIIero
oOpa3oBaHMsi B TIpe/esiax OCBOEHHUs OOpa30BaTENbHBIX MPOrPaMM CPEIHETO
nmpodeCcCHOHAILHOTO 00pa30BaHUsl Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHHS C
ydyeToM TpeOoBaHUM  (enepaibHBIX TOCYJAPCTBEHHBIX  00pa30BaTENbHBIX
CTaHAAPTOB M TMOJy4yaeMoW mpodeccud WM  CIENUATBHOCTH  CPEIHETO
npodeccruoHanbHOTO 00Pa30BAHUS.
bammakoB M. . MaremaTuka: KH. JjIsl IpenojaBatesis: MeToJl. mocobue. — M.,
2014
bammvakos M. U., Leranos 1. . Metoagumdeckoe mocodue sl MOATOTOBKH K
EI'D. — M., 2014.

HNuTepHer-pecypcenl

1.

2.

http://www.fcior.edu.ru (MudopmannoHHble, TPEHUPOBOYHBICE M KOHTPOJBHBIC
MaTepuaibl).

http://www.school-collection.edu.ru (Enunas KOJUICKIIMH IPPOBBIX
o0pa3oBaTeNbHBIX PECYPCOB).

Exponenta.ru http://www.exponenta.ru Kommnanus Softline. OG6pa3oBarenbHbIii

MaTEMaTUYE€CKUN CauT. MaTepI/IaJ'IBI A CTYACHTOB: 3aJa4u C PCUICHUAMU,

CIIPABOYHUK MO MATEMAaTUKE, SJIEKTPOHHBIE KOHCYJIbTAILINH.
["azeta «Marematuka» M3narensckoro goma «IlepBoe ceHTAOPS»
http://mat.1september.ru
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http://www.exponenta.ru/
http://mat.1september.ru/

5. Maremaruka B OTkpbITOM KoJutemke http://www.mathematics.ru

6. Maremartuka u oopazoBanue http://www.math.ru

/. MOCKOBCKHMIA LIGHTP HEMPEPHIBHOTO MaTeMaTtuyeckoro oopazosanus (MLIHMO)
http://www.mccme.ru

8. Allmath.ru — Bcs marematuka B ogaom Mecte http://www.allmath.ru

9. EqWorld: Mup MatemaTuueckux ypaBHeHuii http://eqworld.ipmnet.ru

10.Bcst smemeHTapHass MmateMatuka: Cpemdsii MaTeMaTH4ecKas WHTEPHET-IIKOJIA
http://www.bymath.net

11.T'eomerpudeckwmii moptan http://www.neive.by.rul

12.I'paduku ¢pynkiuii http://graphfunk.narod.ru

13./lugakTHIecKue MaTepraibl Mo HHPOPMATHKE U MAaTEMaTHKE
http://comp-science.narod.ru

14 JluckpetHass matematuka: aiaroputmsl (mpoekt Computer Algorithm Tutor)
http://rain.ifmo.ru/cat/

15.EI'D no MareMaTuke: NOJAr0OTOBKA K TECTUPOBAHHIO

http://www.uztest.ru
16.3amauHuK I IOATOTOBKH K oJiMMIIManaM o maremaruke http://tasks.ceemat.ru

17.3aHMMaTenbHass MaTeMaTHKa — ITKOJIBHUKAM (OJMMIIHAIbI, UTPBI, KOHKYPCHI T10
MareMatuke) http://www.math-on-line.com

18.MuTepHeT-npoekT «3amaun» http://www.problems.ru

19.Maremartndeckue 31061 http://www.etudes.ru

20.Martematuka on-line: cnpaBo4yHas UWHGOpMAIMs B  TOMOIIb  CTYJCHTY
http://www.mathem.h1.ru

21.MaremaTHKa B MOMOIIb IIKOJIBHUKY U CTYIEHTY (TecThl Mo maremaTuke online)
http://www.mathtest.ru

22.MatemartuKa IS IIOCTyIaromux B By36 http://www.matematika.agava.ru

23.Maremartuka: KoHCYNbTallUOHHBIN IIEHTP TpenoaBareyieil 1 BoIMTYCKHHUKOB MI'Y
http://school.msu.ru

24 . MaremaTuka u nporpammupoBanue http://www.mathprog.narod.ru

25.MaremaTrueckue OJMMIIMAAbLI M OJMMIIMaaHbIe 3agauyn http://www.zaba.ru

26.Mex1yHapoaHbIM MaTeMaTUYECKUI KOHKYpC «Kenrypy»
http://www.kenguru.sp.ru

27 .MockoBcKkas MaTeMaTH4YecKast OJIMMITHA]IA IITKOJIbHIUKOB
http://olympiads.mccme.ru/mmo/

28.PemeOnuk.Ru: Bricimas matemaTka M OKOHOMETPHKA — 3aJa4yd, PEIICHHUS

http://www.reshebnik.ru
29.Caiit sieMenTapHoi Mmarematuku Imutpus I'ymuna http://www.mathnet.spb.ru
30.Typuup ropomoB — MexayHapomHas MaTeMarhdeckas OJuMIHaga  JUls
mKoJIbHUKOB http://www.turgor.ru
31.Caiit MOuH P® http://www.edu.ru
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http://www.mathematics.ru/
http://www.math.ru/
http://www.mccme.ru/
http://www.allmath.ru/
http://eqworld.ipmnet.ru/
http://www.bymath.net/
http://www.neive.by.ru1/
http://graphfunk.narod.ru/
http://comp-science.narod.ru/
http://rain.ifmo.ru/cat/
http://www.uztest.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.problems.ru/
http://www.etudes.ru/
http://www.mathem.h1.ru/
http://www.mathtest.ru/
http://www.matematika.agava.ru/
http://school.msu.ru/
http://www.mathprog.narod.ru/
http://www.zaba.ru/
http://www.kenguru.sp.ru/
http://olympiads.mccme.ru/mmo/
http://www.reshebnik.ru/
http://www.mathnet.spb.ru/
http://www.turgor.ru/
http://www.edu.ru/

32.http://www.mat.ru

33.006mepoccuiickuii MmaremaTtrueckuii mopran Math-Net.Ru http://www.mathnet.ru

34.Penretutop no matemaruke: http://ege-ok.ru/category/c2-2012/

35. EI'D> mnopran .IlonmHbli Kypc TeopuM ¢ TpakTUKu aist  pemieHuss C2
http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-
resheniya-s2.html

36.Caiir: InternetUrok.ru http://www.interneturok.ru/ru/school/geometry/10-
klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
37. Caiir: decTrBanb IIEJarOTHYECKUX uaen «OTKpBITBII YPOK».

http://festival.1september.ru/search/?cx=partner-pub-
6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-
8&g=¥Yromtmexay+mnockoctamu&sa=Ilouck&siteurl=festival.1septembe

38. TpenupoBouHble U auarHoctudeckue padorst or MUOO Ha 2014-2015 yu.rogn.
http://www.ctege.info/chto-nado-znat-0-ege-2013/grafik-trenirovochnyih-
idiagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-
polugodiya-zadaniya-otvetyi-kriterii.html

39.Caiitr MUDU: http://live.mephist.ru/show/mathege-solutions/C2/
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http://www.mat.ru/
http://www.mathnet.ru/
http://ege-ok.ru/category/c2-2012/
http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.html
http://4ege.ru/online-matematika/3364-polnyy-kurs-teorii-i-praktiki-dlya-resheniya-s2.html
http://www.interneturok.ru/ru/school/geometry/10-klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
http://www.interneturok.ru/ru/school/geometry/10-klass/itogovoe-povtorenie-kursa-geometrii-10-klassa/dvugrannyj-ugol-0
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-8&q=%D0%A3%D0%B3%D0%BE%D0%BB+%D0%BC%D0%B5%D0%B6%D0%B4%D1%83+%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8&sa=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA&siteurl=festival.1septembe
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-8&q=%D0%A3%D0%B3%D0%BE%D0%BB+%D0%BC%D0%B5%D0%B6%D0%B4%D1%83+%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8&sa=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA&siteurl=festival.1septembe
http://festival.1september.ru/search/?cx=partner-pub-6780034326581067%3Aeicgkp-n6ye&cof=FORID%3A9&ie=UTF-8&q=%D0%A3%D0%B3%D0%BE%D0%BB+%D0%BC%D0%B5%D0%B6%D0%B4%D1%83+%D0%BF%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8&sa=%D0%9F%D0%BE%D0%B8%D1%81%D0%BA&siteurl=festival.1septembe
http://www.ctege.info/chto-nado-znat-o-ege-2013/grafik-trenirovochnyih-i-diagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-polugodiya-zadaniya-otvetyi-kriterii.html
http://www.ctege.info/chto-nado-znat-o-ege-2013/grafik-trenirovochnyih-i-diagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-polugodiya-zadaniya-otvetyi-kriterii.html
http://www.ctege.info/chto-nado-znat-o-ege-2013/grafik-trenirovochnyih-i-diagnosticheskih-rabot-mioo-na-2012-2013-uchebnogo-goda-pervoe-i-vtoroe-polugodiya-zadaniya-otvetyi-kriterii.html
http://live.mephist.ru/show/mathege-solutions/C2/

Ipunoxenne Ne 1

MunrcrepcTBo 06pazoBanus 1 HAyKH KpacHosipckoro kpas
KpaeBoe rocynapcteenHoe GromkeTHOe 06pasoBaTebHOe YUpexaeHue
«KaHCKuii TEXHUKYM OTpPacieBbIX TEXHOIOTHI U CEbCKOTO X03SiCTRAY

PACCMOTPEH YTBEPXJIEH
Ha 3aCe/laHHH METOAUYECKOH KOMHCCHH H.o0 3amectuteng/aupexropa no YP
ITporokon Ne 5
oT «11» urons 2021 r. i O.A. Peiinrapar
y « O/ » N O0g 2021 r.
t}‘%’"ﬁ/ 10. A. Actadnesa
/

KoMiutexkT 3amanHuit 1is mpoBeeHus SK3aMeHa
110 JUCIMIIMHE MaremaTtuka

Paspaborana:  Cemeukuna K. B.
®.U1.0. npenonasarens

r. Kanck, 2021 r.

54



IHosicHUTEeNLHAA 3aANIUCKA

Jns  mpoBeAeHMS MHCbMEHHOTO JK3aMEHa MO0 JUCIHUIUIMHE Maremaruka
HCIIONB3YETCSl OTKPBITHIA MEPEUYeHb dK3aMEHAlMOHHBIX paloT. Ilepedens BkIo4aeT 96
paboT, cocTaBiIeHHBIX W3 u3gaHui «COOpHMKA 3a/laHui I MPOBEJACHUSI MUCbMEHHOIO
sK3aMeHa 1o maTtemaTtuke (Kypc A) m anreOpe m HavarmaMm aHanusa (Kypc B) 3a kypc
cpenneit mkonbl. 11 kmace» (aBropsi: I'.B. Jlopodees, I.'K. Mypasun, E.A. Cenoga,

U3/1aTeNIbCTBO «/JIpodar).

Oo6pazen opopMIIEHHS TUTYJIBHOTO JIMCTa MMCbMEHHOM 3K3aMEHAlMOHHOMN pa0OThI
[TucbMeHHas 3K3aMeHalMOHHas paboTa
o IucuuIimHe MaremaTuka
Bapuant Ne

Boinonauit: 00y4aromuics rpynmsl

(ORYH
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KpuTtepun oieHOK K NHCbMEHHOH 3K3aMeHALMOHHOM padoTe 10 IMCUUIIHHE
MaremaTuka

[TucbMeHHas PK3aMeHaIMOHHAs padoTa Mo AUCHUIUIMHE MaTtemaThka COCTOUT U3
JBYX 4aCTeM:

llepsas yacms (3amanus 1-7) BKIIOYAeT MATh 3aJaHUM MO anredbpe M HavaliaM
aHajaM3a M JBa TEOMETPUYECKUX 3aJaHHs. YPOBEHb CIOXHOCTA IJTHX 3aJaHUMN
ompenensiercsi  «TpeboBaHMSIMH K YpPOBHIO  TOATOTOBKA  OOYYarOIIUXCS,
IPeTyCMOTPEHHBIMU TPOTPAMMOM.

3agaHus TEpBOM YacTH HE TPEOYIOT TPOMO3JAKUX BBIYMCICHUM, CIIOMKHBIX
npeoOpa3oBaHUil M HECTAaHJAPTHBIX yMO3akiatoueHui. Jlns ux pelieHus JOCTaTOYHO
YMETh HCIOJb30BaTh OCHOBHBIC OIPEACNICHUs, BJIaJ€Th MHUHHUMAJIBHBIM HA00pOM
dbopMysl U anTOPUTMOB. 3aJaHUs MO T€OMETPUU TPeOYIOT, IOMUMO 3HAHUA (POopMyT U
YMEHUSI HUMH  TOJIb30BaTbCsl,  ONPEACIEHHOTO  YpPOBHS  CTEPEOMETPHUYECKUX
MpEeACTaBICHU, yMEHHUsT  paboTaTh C  HM300paXEHUSAMH  IPOCTPAHCTBEHHBIX
KoH(urypanuii. B To xe BpeMsi ypoBeHb J0Ka3aTEIbHOCTH MPU BHITIOJTHEHUU 3aJlaHUM
MPEANOoIaraeTcsi MUHUMAaJIbHBIM.

Bmopas uacmb 3k3aMEeHALIMOHHON pabOThl IO JUCUUIUIMHE MaremMaThKa COCTOUT
U3 TEOMETPUYECKOTO 3a7aHus (3amanue §), 3aaHus MO anrebpe W HadalaM aHaIM3a
(3amanue 9) u 3amaHus 10 TeMe «DJIEMEHThI TEOPUU BEPOSITHOCTEH M MaTeMaTHUeCKOU
CTaTUCTUKWY (3aanue 10).

Btopasg wacTth cocraBieHa W3 CTaHIAPTHBIX 33JaHUW, YPOBEHb CJIOKHOCTH
KOTOPBIX HECKOJIBKO BHIIIE, YEM B IIEPBON YaCTH.

Jnst momydeHus: OTMETKH «3» (yAOBIETBOPUTEIBHO) OOYYaIOIIUNCS, JTODKECH
MPaBUJILHO BBITIOJHUTE JIOOBIE TSATh 3amanuil. OTMeTka «4» (XOpOII0) BHICTABISETCS
MIPU BBIMIOJIHEHUM JIIOOBIX cemH 3afaHuid. OTMeTka «5» (OTJIIMYHO) CTaBUTCA 3a JACBATH

BCPHO BBIIIOJIHCHHBIX SaﬂaHHﬁ.
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IInucsMeHHas 3K3aMeHAMOHHAas1 padoTa mo MaTtemaTuke
Bapuant 1

1. PemnTe HepaBeHCTBO

2
X®—=3X+2 y0
6 + 3x
2. Pemiure HepaBeHCTBO
log, (1—-3x) < 2.

3. Jloka:KuTe TOKIECTBO

1-2c0s’ a
T T —tga-clga

SIN COS &
4. ®ynknus y=f(X) 3amana ceoum rpapukom. YKakure:
a) obnacTh onpeaesieHus (PyHKIUY;

0) npu kakux 3HaveHusX x f(x)>0;

B) INPOMEXKYTKHM, Ha KOTOPBIX MPOU3BOJHAA MPUHUMAET MOJOKUTEIbHBIE,
OTPULIATENBHBIE 3HAUYCHUS;

I') KOOPJAWHATHI TOUEK rpaduka, B KOTOPHIX KacaTeJIbHbIE K HEMY IMapaljieIbHbl OCH
abcruce;

1) HauOOoJIbIIIee ¥ HAMMEHBIIIeE 3HaYCHUS (PYHKITUH.

5. HaiiTu ToOYKH IKCTpeMyMa PyHKIMHU

f(X)=3x"—4x> +2
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6. B npaBuiIbHON YETHIPEXYTOJbHON MUPAMUJIE IPOBEACHO CEYCHHE Yepe3 CepeIHbI
JIByX CMEXKHBIX CTOPOH OCHOBaHHSA M CEPEIUHY HECMEXKHOIO C HUM OOKOBOIO
pedpa. KakuM MHOTrOyroJbHUKOM sIBisieTcs 3TO cedeHue? Crenaiite pucyHOK U
OTMETBTE PABHBIE CTOPOHBI MHOI'OYTOJIHUKA.

7. Pagmyc oOcCHOBaHHs KOHyca paBeH 5 cM, a oOpa3yrolias KoHyca paBHa 13 cwm.
Haitnure o6beM KoHyca.

2
8. HJ'IOHIaI[B OCHOBAaHH:A IHUpAMUIBI pPaBHA I ™" HHOCKOCTL, ImapaJuiCiibHasia
OCHOBAHHIO ITUPAMHUAbI, ACIIUT e€ Ha ABC PaBHOBCIIMKHUC 9aCTH. HaﬁHHTC IIomanb
CCUCHMS ITUPAMHUABI.

9. PemmnTe ypaBHeHMe
37 -3 =2

10. B ¢upme Takcu B 1aHHBI MOMEHT cBOOOAHO 10 MammuH: 5 yepHsbIx, 1 xenras u 4
3eneHbiX. [lo BBI30BY BbIeXaja OJIHA M3 MAalllUH, CIy4ailHO OKa3aBIasicsi OJIMKe
BCEro K 3aka3unky. Hainute BEepoOsSITHOCTH TOTO, YTO K HEMY MPHUEACT KEITOe
TaKCH.

Kpurepum ouenkmu:
OtmMmeTka «3» - IATh JIIOOBIX BEPHO BBITOJHEHHBIX 3aJaHUM;
OtMeTKa «4» - ceMb JIF0OBIX BEPHO BBITTOJTHEHHBIX 3aJaHUMH;

OtMeTKa «5» - ACBATHh JIFOOBIX BEPHO BBIITOJTHEHHBIX 3aJaHUM.
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IInucsMeHHas 3K3aMeHAMOHHAas1 padoTa mo MaTtemaTuke
Bapuant 2

1. Pemure HepaBeHCTBO

(X—6)(4x+7) <0
9-x

2. Pemiute ypaBHeHUe

27—5x _ (%)2x+l — 0

3. HaiinuTe KkopHM ypaBHeHHS

3tgX = —v'3, mpunamnexamue orpesky [0;2m].
4. ®yuknus y=f(X) 3amana ceoum rpapukom. YKakure:

a) o0nacTh onpeaesieHus PyHKIUY;

0) npu Kakux 3HaYeHUAX X f(X)>2;

B) IPOMEKYTKHU, BO3PACTAHUA U TPOMEKYTKH YOBbIBaHUS (QYyHKLNU;

I') KOOpAWHATHI TOYEK rpadrka, B KOTOPBIX KacaTeIbHbIE K HEMY MapallIeIbHBI OCH
abcruce;

1) HauOoJIbIlIee U HAUMEHbIIIEE 3HaUYCHUS (PYHKIIUH.

5. Maua ¢pynxumst f(X) =3+5x+3x*, Haiiaure KOOpAMHATHI TOUKU €& rpaduKa, B

KOTOPOH yrioBOM KOA(PPUITMEHT KacaTeTbHON K HEMY paBeH -7.
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6. Toukm K, L, M wu N npunamgmexar pebpam, H300paKCHHONW Ha PHUCYHKE
nupamuasl. Onpenenure, nepecekarorcss au npsimbie KL 1 MN, otpeskn KN u L

/. Haiinure miomanb cedeHus mapa paauyca 41 cM MIOCKOCTHIO, POBEIEHHON Ha
paccTosiHAM 29 CM OT LIEHTpa 1mapa.

8. B mpsimoyronsHUK co cTopoHamMu 12 ¢cM W 8 cM B MEpBBI pa3 CBEPHYT B BUIE
OOKOBOW MOBEPXHOCTH MPAaBUIIBHON YETHIPEXYTOJbHON MPU3MBbI BBICOTON 8 cM, a
BO BTOPOW — MpPaBUJIBHOM MPU3MBI C TaKOW k€ BbICOTOU. CpaBHUTE OOBEMBI ITHX
MIPU3M.

9. Pemmute ypaBHeHHE

log,(x+1)+log, x=1

10. B ¢wupwme Takcu B naHHbIN MOMEHT cBOOOAHO 10 mMammH: 5 yepHbIX, 1 xenTas u 4
3eneHbIX. [1o BRI30BY Bblexaja OJHA W3 MAIllMH, CIIy9allHO OKa3aBIIasiCsl Oymxke
BCEro K 3aKa3uumKy. HaliguTe BEpOSATHOCTH TOTO, YTO K HEMY IPHEACT 3€JICHOC
TaKCH.

Kpurepuu ouenku:
OtmeTka «3» - TSATh JIFOOBIX BEPHO BBHITIOJTHCHHBIX 3a[aHUM;
OtmMmeTka «4» - ceMb JIF0OBIX BEPHO BHITIOJIHEHHBIX 3aaHUi;

OtMmeTKa «5» - JCBATDH JTHOOBIX BCPHO BLIINMOJIHCHHBIX SaHaHHﬁ.
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[puioxenne Ne 2

IIpuMepHbIe TeMbI peepaToB (A0KJIAA0B), HHIANBUAYAJIBHBIX IPOEKTOB

e HenpepsiBHbIE ApOOH.

e [IpuMeHeHHE CIOKHBIX MPOLIEHTOB B 3KOHOMUYECKHUX pacyeTax.
o [lapamiensHoe NPOEKTUPOBAHUE.

e (CpenHue 3HAYCHUS U UX PUMEHEHHE B CTATUCTHKE.

e BekropHoe 3a/1aHne MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE.

e (Cll0)KEHUE TapMOHUYECKUX KOJIEOaHU M.

e ['paduueckoe pernieHrue ypaBHEHHI U HEPABEHCTB.

e [lpaBunbHbIE U OTYNPABUIHLHBIE MHOTOIPAHHUKH.

e KoHuueckue ce4eHus U UX MPUMEHEHUE B TEXHUKE.

o [lonsarue nuddepenimana u ero NPUIOKEHHUS.

e (CXxembl NIOBTOPHBIX UCNIBITAHUN bepHymm.

L4 HCCJ’IGI{OB&HI/IC ypaBHeHI/Iﬁ N HCPABCHCTB C IIapaMCTPOM.
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Ipuaoxenne Ne3d

Hepequb JUYIHOCTHBIX PE3yjabTaToB C YIETOM BOCIIUTATEIbHOM HamnpaBJCHHOCTHN

Bocnurtanue siBiseTcss 0JHON M3 BaKHEUIIIMX COCTABISIONIMX 00pa30BaTEIbHOTO
nporiecca. COBpPEeMEHHBI  HAllMOHAJIBHBIM ~ BOCHUTATENbHBIA  HJ€al —  3TO
BBICOKOHPABCTBEHHBIM, TBOPYECKUM, KOMIIETEHTHBIN rpaxiaanuH Poccun. JloctrkeHue
o0IIMX KOMIIETEHUMH M JIMYHOCTHBIX pe3ynbTaToB, npenycMoTpeHHbix PI'OC CIIO
[IIIKPC, sBnsgercs uenpio padboyell mnporpaMmbl BocnuTaHus. B cBowo ouepenb,
colepkaHue y4eOHOW JAMCHMIUIMHBI ~MaremaTtuka oOecreyuBaeT JIOCTHUKEHUE
0Oy4aroIMMUCs CIAEAYIOIUX JIMYHOCTHBIX PE3yJIbTaTOB:

Koxa HaumenoBanmne pe3dyJjibTaTa BOCIUTAHUA

ChopMUpOBaHHOCTb OCHOB CaMOpa3BUTUSI M CAMOBOCIHUTAHHUS B COOTBETCTBUHM C
JIP 5 | oOmieuenoBedyeCKMMU HEHHOCTSAMHA W HJeallaMH TPaKIAHCKOTO OOIIeCTBa; TOTOBHOCTHh H
CIIOCOOHOCTH K CAaMOCTOSITEIBHOM, TBOPYECKOI U OTBETCTBEHHOM JESITEIHHOCTH.

TonepanTHOE CO3HAHUE U MOBENECHUE B MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTb U CIIOCOOHOCTH
BECTU JUAJIOT C JPYTMMHM JIIOJbMM, JIOCTUraTh B HEM B3aMMOIIOHMMAaHMsI, HAXOJUTh OO0IINe
LUeJIW M COTPYAHHMYATh IS HUX JOCTHXKEHUS, CHOCOOHOCTh IPOTHUBOCTOATH HJICOJIOTHH
OKCTpEMHU3Ma,  HAaIMOHANW3Ma, KceHopoOWM, TUCKPUMHUHAIMKA 10  COIHMAJIBHBIM,
PEJIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MPU3HAKaM U JPYT'MM HEraTUBHBIM COLIMAJIBHBIM
SIBJICHUSIM.

JIP 6

HaBbiku coTpynHuUYecTBa CO CBEPCTHHKAMH, JE€ThMH MIIAJIIET0 BO3PacTa, B3POCIBIMHU B
JIP 7 | oGpa3oBaTenbHOM, OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIEN0BATEIbCKOM, MPOCKTHON W
Apyrux BuJaax JCATCIbHOCTH.

JIP 8 HpaBCTBeHHOe CO3HAHUC U ITOBCACHUC HAa OCHOBC YCBOCHUS O6H_Ie‘leJ'IOBe‘{eCKI/IX LIEHHOCTEH.

['oToBHOCTE ¥ CHOCOOHOCTH K 0Opa3oBaHHWIO, B TOM YHCIE CamMoO0Opa3oBaHWIO, Ha
JIP9 | mpoTshKkeHUH BCEW >KU3HU; CO3HATEIILHOE OTHOIICHHE K HENPEpPhIBHOMY OOpPa30BaHUIO Kak
YCIIOBUIO yCIIENTHON MPOo(dhecCHOHANBEHOM U 00IIECTBEHHOU e TEIEHOCTH.

OCTETHYECKOE OTHOIICHHE K MHDPY, BKIIO4Yasd ICTCTUKY 6BITa, HAaYYHOTO W TCXHHUYCCKOI'O

JIP 10 .

TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIICHUH.

Oco3HaHHBI BBIOOp Oymymieil mpodeccuu W BO3MOXKHOCTEH peanu3aliud COOCTBEHHBIX
Jip 3 | AKMSHEHHBIX IIAHOB; OTHOLICHHE K MPOoECCHOHATIEHON JESATENHPHOCTH KaK BO3MOXKHOCTH

y4acTHUs B pEIIEHUH JMYHBIX, OOIIECTBEHHBIX, TI'OCYJApCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
pooeM.
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IIpunoxenue Ned
Coaep:xaHue TUCHUILIMHBI ¢ Y4€TOM NPO(decCHOHAIBHON HANIPABJIECHHOCTH

[IpenonaBanne oOIIE00pa30BaTEIbHON TUCHMIUIMHBI MaTeMaTuka ¢ y4eToM
npodeccuOHaTbHON HANPaBICHHOCTH OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMM CPETHETO
npodeccuoHambHOTO O0pa3oBaHMsl, pealn3yeMbIX Ha ©0a3e OCHOBHOTO OOIIETO
oOpasoBanus (yrB. Pacopspokennem Munnpocsenienust Poccunt ot 30.04.2021 Ne P-98)
OCYIIECTBIISIETCS 3 CYET BHEAPEHHSI B pab0Uyr0 MporpaMMy NPUKIIAIHbBIX 33aHUN:

B cBsa3u ¢ 3tuM B CTpyKTypy paboueil mporpammsl mo o0iieodpa3oBaTeiabHOI
AMCUUIUIMHE MaremaTtuka B TPAaKTUYECKHE 3aHSATHS BKIIOUEHBI TEKCTOBBIC 3ajauH,
COOTBETCTBYIOIIHNE PO ECCHOHATBHOW HAPABICHHOCTH.
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