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PaGouas nmporpamma auciuIuHbl «MareMaTuka» pa3padoTaHa Ha OCHOBE:

®denepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 (pen. ot 23.05.2025) «O6 obpa3oBanuu
B Pocculickoit @enepanuny;

@DenepalibHOTO TOCYIAPCTBEHHOI0 00pa30BaTeNIbHOTO CTaHapTa CpeIHEro o0IIero oopa-
3oBaHud (yrBepkaEéH Ilpukazom MunucrepcrBa odpasoBanust U Hayku Poccuiickoit @enepa-
un ot 17 mast 2012 1. Ne 4130, pen. ot 27.12.2023);

®denepallbHOTO TOCYAapCTBEHHOTO oOpasoBartenbHOro crangapra (®@I'OC) cpegnero mpo-
deccuonanpHOr0 06pazoBanms mo cnernuanbHocTH 19.02.12 «TexHomoruss MPOayKTOB IMUTAHMS
KUBOTHOI'O NpoucxoxaeHus» (yreepxknaeH IIpuxazom Mununcrepcrtsa npocsemenust Poccuii-
ckort @enepanmu ot 18.05.2022 1. Ne 343, pen. ot 03.07.2024);

[TpumepHoii paboueil mporpaMmbl CpeIHEro oo1ero oopazoBanus «MareMaTuka.

[IpumepHoit paboueit mporpammbr Bocnutanus ([Ipunaro pemenumem O®YMO CIIO
19.00.00 ITpomsinuienHas sxonorus u ounorexuonorus (Iporokomn ot 14.08.2023 Ne 4).

CocraBuTellb: Cnupuna H.I'.

Pabouas nmporpaMma paccMOTpeHa U YTBEpIKJCHA Ha 3aceJaHnU Kadeapbl T'yMaHUTapHBIX
¥ €CTECTBEHHO-HAYYHBIX AUcHUIUIHH (mpoTokoin Ne8ot 22.05.2026r.)

g /] ) g i
3aBenyrommii kageapou / /57@/6’/&1/“ 2 Bacuiaenko
O.B.

Pabouas mporpamma paccMOTpeHa U yTBEp KAE€HA Ha 3aceJaHUU IPEIMETHON (IIMKIOBOM)
komwuccuu (Ne8 ot 22.05.2026 1.)

IMpencenaresnb npeaMeTHoON (LIUKJI0OBOM) KOMUCCUHM 3apasummna H.B.

Bpuo nexana ¢akynbrera cpegHero .
npodeccnoHanTpHOTr0 00pa3oBaHuUs C.A. I'opnanos



1. HACIHHOPT PABOYEM ITPOT'PAMMBI JUCHUITJINHBI
C0OO0.01.03 «MaTeMaTuKa»

1.1. O6aacTh NPpUMEHEHUS POTrPaMMBbI
Pabouas mporpamma aucrumiuasl COO.01.03 «MaremaTnkay sIBISETCS YacThbIO MPO-
rpaMMbI MOATOTOBKH creruanuctoB cpeanero 38eHa (IIIICC3) B coorBercTtBun ¢ ®PI'OC CIIO
no coeruanbHocTd 19.02.12 «TexHOoJI0orus NPOAYKTOB HUTAHUS KUBOTHOIO HPOUCXOKICHUS))
(nanpaBsieHHOCTh TEXHOJIOTHs MICHBIX [TPOJYKTOB).

1.2. Mecto aucuunjuubl B cTpykrype OII CIIO
Juciummmaa  COO.01.03  «MaremaTuka» sBISeTCS 00sS3aTEIbHOM  JTUCIMILUIMHON
npeaMeTHou obnactu «MatemaTtuka U nHpopmarukay OI'OC cpennero obmero oopazoBaHus U
0a30BOM IUCHUILUIMHON 001eoOpa3zoBaTesnbHol noaroroBku CIIO u peanusyercs B | u Bo I
ceMecTpax IpH CpOKe MOIY4YeHHs] CpeaHero npodeccuoHalibHOro obpasoBanus 3 roga u 10
MECSIIEB.

1.3. Henu 1 3aga4u JUCHHUIJIMHBI, IVIAHUPYeMbIe Pe3yJIbTAThl 0CBOECHHS
AUCHUTLINHBI

Heasavu o6yuenus no qucoummiuae COO0.01.03 «MaTtemaTukay SBISIOTCS:

- (hopMHpOBaHKE IEHTPATHHBIX MATEMATUYCCKUX TMOHITHHA (YMCIO0, BEIMYUHA, TCOMET-
pudeckas Gpurypa, nepeMeHHas, BEpOsSTHOCTb, (YHKITHS ), 00ECIIEYHBAIOIINX IPEEMCTBEHHOCTD U
MEPCIIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHUs 00YyJarOIINXCS;

- MO/IBEJICHHE O0YYArOIIUXCsI Ha JIOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEeMaTUKU M OKPY>KAIOIEro MUpa, MOHMMaHHEe MaTeMaTHKU KaK YacTH OOIIel KylbTypbl de-
JIOBEUYECTBA;

- pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OOyyaroumuxcs, Mo3HaBa-
TEIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX YMEHUI, KPUTUYHOCTH MBIIICHUS, HHTEpECA K U3Y-
YEHHUIO MAaTEMaTUKU;

- (¢opMupoBaHue (YHKIIMOHATBHOW MaTeMaTUYeCKOW T'PAMOTHOCTH: YMEHHS Paclio3Ha-
BaTb MAaTCMATHYCCKUC ACIICKTBI B PCAJIBHBIX JXU3HCHHLIX CHUTyallUAX W IPU U3YYCHHUU APYTrUX
JTUCIIUTIINH, IPOSIBJICHUSI 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, (POpMyIUpOBaTh UX HA S3BIKE Ma-
TEMATUKH U CO3AaBaATb MATEMATUYCCKHUEC MOACIIN, IPUMCHATD OCBOCHHEIM MaTeMaTHYECKUN all-
napar JUIsl pemieHus MPaKTUKO-OPUCHTHPOBAHHBIX 33714, 3a/1a4 MPO(HeCCHOHATLHOW JIeITeIhHO-
CTU, UHTCPHIPECTUPOBATE U OUCHUBATD IMOJIYYCHHBIC PE3YJIbTAThI.

Huctunmuaa COO.01.03 «MaremaTtnka» OpUEHTHpPOBAHA Ha JOCTHIKEHHUE CIIEIYIONINX
3a/1a4:

— cpOpMHPOBATH IEIOCTHOE TPEACTABICHWE O MaTEMaTHKE, €€ POJM B COBPEMEHHOU
CUCTEME 3HaHWI U MUPOBOH KYJbTYPE;

— HU3YYUTb OCHOBHBIC MATCMATHYCCKUC TIOHATHA, MHCIIOJIIB3YEMbIC [JIsI OIIMCAaHUSA
pa3IMYHBIX MPOIECCOB U SBJICHHUIA,

— C(bOpMI/IpOBaTI) HaBbIKM TIPUMCHCHUSA MATEMATUUCCKHUX MCETOJ0B I PCHICHUSA
MPAKTUYECKHX 3a7au.



IInanupyemMble pe3yibTaThl OCBOCHHMS AUCHHUIINHBI:

Hﬂal{l/lpyeMble PE3YJAbTATbI OCBOCHUA TUCHUIIJIMHBI

Oomme |

JAMcuMILIMHAPHBIE

OK-01. Boioupams cnocoowl peuwienus 3a0ay npogheccuonanbHoil 0eameabHOCIU RPUMEHUMENTbHO K
PAa3IUYHBIM KOHMEKCIAaM

JInyHOCTHBIE Pe3yJIbTATHI:
- TOTOBHOCTB K TPY/y, OCO3HAHHE [ICHHOCTH MaCTep-
CTBa, TPYAOIIO0OHE;
- TOTOBHOCTh K aKTHBHOH AESITETHHOCTH TEXHOJOTH-
YeCKOH W COIMAIBLHOM HaIpaBICHHOCTH, CITOCO0-
HOCTh HWHMIIMMPOBATh, IUIAHUPOBATH M CaMOCTOS-
TEJIHHO BBHIMTONHATH TAKYIO NESTEIFHOCTS;
- HHTEPEC K Pa3IudHBIM chepaM MpodecCHOHaATHLHON
JESATSILHOCTH,

MeTtanpeaMeTHble pe3yJbTAThI:
- CaMOCTOSITETILHO (hOPMYJIMPOBATh U aKTyaIU3UPO-
BaTh Npo0JIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN MPHU3HAK WIIH OCHO-
BaHUS I CPaBHEHWs, KiIaccH(UKAUU U 0000IIe-
HUSI;
- OMpENeNsATh LEIH ACSTeIHHOCTH, 3aJaBaTh Mapa-
METPBI i KpUTEPUH UX JTOCTIKEHHUS;
- BBISABJISITH 3aKOHOMEPHOCTH U MPOTUBOPEYHS B Pac-
CMaTPUBAEMBIX SIBIICHUSX;
- BHOCHTH KOPPEKTHBHI B AESITEIHHOCTh, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB LIEJSIM, OIICHHBATH PUCKH|
MOCJIEACTBUN IEATCILHOCTH;
- pa3BHBATh KPEaTUBHOE MBINIICHUE MPH pEIICHUH|
KU3HEHHBIX MIPOOIIEM
- BJIQJICTh HAaBBIKAMU Y4COHO-HCCIICIOBATEILCKON U
MPOEKTHOM JEATEIbHOCTH, HAaBBIKAMU pa3pelleHus]
pooieM;
- BBISABJISTH MPUYUHHO-CJICICTBEHHBIC CBS3U U aKTY-
AIU3UPOBATh 33/1a4y, BEIIBUTATh TUIIOTE3Y €€ pele-
HUS1, HAXOAWTH apTyMEHTHI JUIS JI0Ka3aTelhCTBA CBO-
WX YTBEP)KICHHIA, 3a]aBaTh MapaMeTpPhl U KPUTEPHUH|
pEIlICHUS;
- QHAJIM3WPOBATH TIOJNYYCHHBIE B XOJE PEIICHUS 3a-
Jla4d pe3yNbTaThl, KPUTUIECKH OLEHUBATH MX JOCTO-
BEPHOCTh, MPOrHO3UPOBATh H3MEHEHHE B HOBBIX|
YCIIOBHSX;
- yMeTh MEepPEHOCUTh 3HAHWS B TMO3HABATEIHHYIO U]
MIPAKTUYECKYIO 00JIACTH KU3HEACATEIHPHOCTH;
- YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IPEIMET
HBIX 00JIaCTel;
- BBIJBUTATh HOBBIC HJICH, IpeIaraTbh OPUTHHAIIb-
HBIE MOJIXO/IbI U PEIICHNUS;
M CIIOCOOHOCTh WX HCIOJB30BaHMS B ITO3HABATEIIb-
HOH ¥ COLMAaIbHON MpaKTUKe

- BJIaJICHUE METOJAMH J0Ka3aTeNIbCTB, aJrOPHTMa-
MU pelleHHs 3ajad; yYMeHHe (OpPMYIUPOBATH
OTIpEICJICHHsI, aKCHOMBI M TEOpPEMbI, MPHUMEHSTH
nX, TPOBOIUTH JIOKA3aTEIbHBIE PACCYKICHUS B
XOJIe peleHus 3a1ad;

- YMEHHE ONEepUPOBATH MOHATUSIMH: CTEIECHb YHCH
Ja, JorapudmM 4YMCIiia; YMEHHE BBITIOJIHATH BBIUHCH
JICHUE 3HaYCHUH 1 IpeoOpa30BaHMs BEIPAKEHUH CO
CTeTIEHSIMH M Jorapudmamu, mpeoOpa3oBaHHs]
IpoOHO-paOHATTBHBIX BBIPAYKCHH;

- YMEHHE OIEpHpOBATh HOHATHSAMHU: PALHOHAIb-
HblE, UppalMOHAIBHBIC, MOKa3aTelbHbIE, CTEICH-
Hble, JoTapu(pMHUUECKHE, TPUTOHOMETPUUYCCKHE
yYpaBHEHHS M HEPABEHCTBA, X CUCTEMBI;

- YMEHHE ONepUPOBATH MOHATUSAMHU: (DYHKIHS, He-
npepeIBHAsS (QYHKIMS, MPOU3BOIHAS, MEPBOOOPa3-
Hasl, ONPE/ICIICHHBI MHTETpall; YMEHUE HAXOJHTH
MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMH, HCIONb-
3ysl CIIpaBOYHBIC MaTEPUAIIBI; HCCIEAOBATh B MPO-
CTeWIMX ciydasX (QYHKIMM Ha MOHOTOHHOCTb,
HaXOJHUTh HaWOOJbIINE M HAaUMEHBIINE 3HAYCHUS]
(hyHKIM; CTPOUTH TpaUKH MHOTOUYICHOB C HC-
M0JIb30BaHUEM ammapaTa MaTeMaTHIeCKOTO aHalH-
3a; IPUMEHATH NMPOM3BOIHYIO IIPH PEIICHUH 3ajay]
Ha JIBIKECHUE; pemats MPaKTHKO-
OPHCHTHUPOBAHHBIC 33/1a4M Ha HauOONbIIUE U
HavMEHbIIIME 3HAYCHHS, HAa HAXOXKACHUE IIyTH,
CKOPOCTH U YCKOPEHHS;

- YMEHHE OTIepUPOBAThH MTOHATUSIMH: pAllHOHATIbHAS]
¢dbyHKIUMs, TOKazaTenbHas (YHKIMS, CTEleHHas]
dbyakus, morapudmudeckas (yHKIHS, TPUTOHO-
MeTrpudeckue GpyHKINHU, oOpaTHbIE PYHKIUN; yMe-
HHUE CTPOUTH TpadUKy W3yYeHHBIX (YHKIWH, HCH
MOJIb30BaTh IpaduKu MpU U3YYEHHH IPOILECCOB U]
3aBUCHMOCTEH, NpPU PEUICHUH 3a/1a4 W3 JPYTrHX|
yUeOHBIX MIPEIMETOB U 3aJ1a4 U3 PeabHOM KHU3HMU;
BhIpaXaTh (POPMYIIaMHU 3aBHCUMOCTH MEXKIY BEIH-
YHHAMU;

- YMEHHUE pellaTh TEKCTOBBIC 33]]aui pa3HBIX THUIIOB
(B TOM uHcle Ha TPOIEHTHI, JIOJU M YacTH, HA
JBIDKEHHE, padoTy, CTOMMOCTb TOBApOB U YCIYT,
HAJIOTH, 337a4l U3 00JacTH yNpaBlieHHs JIUMYHBIMY]
U CceMeWHBIMH (DMHAHCAMH); COCTAaBJIATH BBIpaXKe-
HUS, YpaBHEHHs, HEPAaBEHCTBA U HMX CHCTEMBI IO
YCJIOBUIO 3a/1a4M, UCCIICAOBATh MOIYYEHHOE pelle-
HUE U OLICHUBATH MPABJIONOI00HOCTD PE3YJIBTATOB;
- yYMEHHE OIEepHpPOBATh TMOHATHSIMU: CpEIHEE
apupmeTHyeckoe, MeauaHa, HauOoblee U
HauMEHbIIee 3HAYCHHMS, pa3Max, TUCIEePCHs, CTaH-
JApTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHHE)
W3BJIEKaTh, HMHTEPIPETUPOBATH  MH(POPMALHMIO,




MPEICTAaBICHHYID B Ta0lMIaX, Ha auarpamax,
rpagukax, OTPAXKAIONIYI0 CBOWCTBA pealbHBIX
MPOLIECCOB U SIBIICHMIA, TPEJCTABIAT, HH(OpMA-
LU0 C TOMOINIbIO TAOJUIl M TUarpamMm; UCCIEIO-
BaTh CTaTUCTHYECKWE JaHHBIE, B TOM YHUCIIE C TIPH-
MEHEHHEeM TpapUIecKUX METOJOB M IIEKTPOHHBIX
CpPEACTB;

- YMCHHE OIECPUPOBATh TMOHATHSIMH: CIYYaWHBIN
OTBIT W CIy4ailHOE COOBITHE, BEPOSTHOCTH CITy-
YaHOTO COOBITUS; YMEHHE BBIYUCIIATH BEPOST-
HOCTh C WCIOJb30BaHHEM TIpaMUECKUX METOJIOB;
MIPUMEHATH (OPMYIBI CIOXKEHHS W YMHOXKEHUS
BEpOATHOCTEH, KOMOWHATOPHBIE (PAKTHl U QOpPMY-
JBI TIPY PEIICHUU 3a/1ay; OIICHUBATH BEPOSTHOCTH
peaNbHBIX COOBITHIl; 3HAKOMCTBO CO CIyYailHBIMU
BEITMYMHAMH; YMEHHE MPHUBOJUTH MPHUMEPHI IPO-
SIBJICHUSI 3aKOHA OOJIBIIMX YHCEN B MPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUIX;

- YMEHHE ONepHUpOBaTh MOHATHUSAMH: TOYKA, IPS-
Masi, TUIOCKOCTh, MTPOCTPAHCTBO, IBYTPAHHBIA YToI,
CKPCIMBAIOLIUECS] TPSIMbIC, MapalICIbHOCTh H
MIEPICHIUKYIIPHOCTh MPAMBIX U TUIOCKOCTEH, YToil
MEXIy MPSIMBIMH, YTOI MEXIY MPSIMOH M TIOCKO-
CTBIO, YTOJl MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT|
TOYKH /IO TIJIOCKOCTH, PACCTOSHUE MEXIY MPSIMBI-
MU, PACCTOSHUE MEXAY TUIOCKOCTSMH; YMEHHUE HC-
M0JIb30BaTh MPH PEIICHUU 3a]1a4 U3ydcHHbIE (ak-
Thl XU TCOPEMBI IUIAHUMETPHH, YMCHUE OLICHUBATh,
pazMepsl 00BEKTOB OKPY KAOIIIET0 MHPA;

- YMEHHE OICPUPOBATH TMOHATHSIMH: MHOTOTPAH-
HUK, CCUCHHUE MHOTOIpaHHMKaA, Ky0, mapaiielienu-
rej, Ipu3Ma, mupamuna, Gurypa M MOBEPXHOCTH,
BpallleHus1, WIUH/P, KOHYC, Iap, chepa, cCeueHus
(burypsl BpalleHHs, TUIOCKOCTbh, Kacaromascs cde-
pbl, LWJIUHApPA, KOHYCa, IUIOIIAIh ITOBEPXHOCTH
MMMPaMHUJIBI, TIPU3MBI, KOHYCa, IWIHH/PA, TUIOIIATh
cdepbl, 00beM Ky0a, MPSIMOYTOJILHOTO IMapasiiesie-
nuIena, MUpaMuibl, IPU3MBI, IWIXHAPA, KOHYcCa,
mapa; yMeHne M300paxkaTb MHOTOTPAHHHUKH H T10-
BEPXHOCTH BpAIICHUs, UX CEYCHHS OT PYKH, C TIO-
MOIIBI0 YEPTEKHBIX HHCTPYMEHTOB U 3JICKTPOH-
HBIX CPEJICTB; YMEHHE PACIiO3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE; YMEHUE PACIIO3HABAThH MPABUIHHBIE
MHOTOTPaHHUKH;

- YMEHHE OICPUPOBATH MOHATHIMHM: IBH)KCHHE B
MIPOCTPAHCTBE, MOMOOHBIE (QUTypHl B IPOCTPaH-
CTBE; HCIIOJB30BATh OTHOIICHWE IUIOIMAACH 10
BEPXHOCTEH U 00BEMOB MOIOOHBIX (GUTYP MPH pe-
[ICHUH 33]1aY;

- YMEHHUE BBIYUCISTh TEOMETPUYECKHUE BEIUYHHBI
(mmuHAa, yrou, Tiomanb, 00beM, IUIOMAAb TOBEPX-
HOCTH), UCIIONb3Yysl U3yYEHHBbIE (OPMYIBI U METO-
JIbL;

- YMEHHME OIEPHUPOBATH MOHATUSIMH: PIMOYIOJIb-
Has CUCTeMa KOOPAMWHAT, KOOPJAMHATHI TOUKH, BEK-
TOp, KOOPJAHHATHI BEKTOPA, CKAJISIPHOE MPOU3BE/IC-
HUE, Yrojl MEXIYy BEKTOpaMH, CyMMa BEKTOPOB,




MPOU3BEJICHUE BEKTOpPA HA YKCIIO; HAXOJIUTh C IO-
MOIIBIO M3YYEHHBIX (JOPMYI KOOPAMHATHI CepeIn-
HBI OTPE3Ka, PACCTOSIHUE MEXKY TBYMS TOUKAMU;

- YMEHUE BHIOMPATh MOAXOJANIMA M3YYCHHBIN Me-
TOJ JUIsl pEeLICHUs 3aJa4yd, Pacro3HaBaTh MaTeMa-
THYEeCKHe (aKThl W MaTeMaTHYeCKHE MOJIENH B
MIPUPOJIHBIX U OOIIECTBCHHBIX SBJICHUSX, B HCKYC-
CTBE; YMEHHE MPUBOAUTH MPUMEPHl MaTeMaTH4e-
CKUX OTKPBITMM POCCHMCKON M MHUpPOBOM MaTema-
THUYECKON HAYKH.

1.4. O0mas TPyA0eMKOCTb JMCIUIIIHHBI.

YueOHas Harpy3ka (Bcero) 232 yaca, B TOM YHCJIE:

- o0s13aTenbHas ayauTopHas yueOHas Harpy3ka — 208 gacos;
- KOHCYJIbTAllUU — 2 4Yaca;

- IPOMEXKYTOYHAS aTTeCTalMsI — 6 YacoB.

2. CTPYKTYPA U COAEPKAHUE JTUCTIUITJIMHBI
2.1. O0bEM JUCHUILIMHBI H BHbI y4e0HOH padoThl

Bup y4yeonbIx 3aHaTHii O0béM yacoB
cemMecTp Hroro
1 2
YueOHass Harpy3kKa (Bcero) 78 154 232
O0s13aTeJibHasl ayINTOPHAS HATPYy3Ka (BCEro), B TOM YHCJIE: 68 140 208
- IEeKLIUU 34 69 103
- IPAaKTUYECKHUE 3aHATHUS 34 69 103
CamocTrosiTeqibHasi padoTa 10 8 18-
KoHncyasTanmuu - 2 2
dopMa NMPOMEKYTOYHOH ATTECTAIMU MO TUCHUTIIINHE - +
-1 GepeHInpOBaHHbIH 3a4eT + + +
-9K3aMeH 6 6




2.2. TemaTnuecknii miiad u cogepxanue gucuuminabl COQO0.01.03 «MaTemaTuka»

HaumeHoBaHue pa3/iesioB U TeM

Conep:kanue y4eOHOIro MaTepuasia, J1adopaTopHble U MPAKTUYECKHUE
3aHATHS, CAMOCTOSITe/IbHAasI padoTa 00y4yalouuxcs

Oo0LeMm
4acoB

dopmMupyemblie
KOMIIeTeHI[UN

1 cemecTp

Pa3zgen 1. HOBTOpeHI/Ie Kypca MaTECMaTUKHU OCHOBHOI1 IKO0JIbI

Tema 1.1
Hean 1 3a1a4un MaTeMATUKH NPU
OCBOECHHMM CIEIHAILHOCTH.
MHo:xecTBa H JIOTHKA

Conep:kanue y4eOHOIro MaTepuaa
]_IGJII) M 3ala4yd MaTCMAaTUKW IpHU OCBOCHUHU CIICHUAJIBHOCTH. bazoBrie
3HAHUA W YMEHUA [0 MaTreMaTuke B MNPOPECCHOHAIBHOH U B
HOBCGI{HGBHOﬁ JACATCIIBHOCTH. MHO)KCCTBO, Oorncpanr HaJl MHOKCCTBAMMU .|
Juarpammbl  Oiinepa—Benna. Omnpenenenue, Teopema, CIEACTBUE,
JI0Ka3aTeJIbCTBO

IIpakTHyeckoe 3aHsiTHe. VICnOIB30BaHNE TEOPETUKO-MHOKECTBEHHOTO
anmapara JUld  OIUCAaHUS pPEAlbHBIX IPOLIECCOB M  SIBICHUH B
npoeCCHOHATTBHON JIEATENIbHOCTH, TPH PEIICHUH 3a1ad4 U3 JIPYrux
JUCLIUILINH.

OK-01

Tema 1.2.
Yuciaa ¥ BEIYUCJIEHUA

Conep:xxanue y4eOHOro MaTepuaa

Harypanbuble u nensle uucna. I[IpusHaku IeIMMOCTH LEIBIX YHCEN.
Pannonanehblie yncia. OObIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOLIEHTHI,
OeCKOHEUHbIe  MepHoJHuecKue Japodu. JleHcTBUTENbHbIE  YHCIIA.
PanmonasibHble ¥ HppallMOHANILHBIE YHCIIA.

IMpakTuyeckoe 3aHATHE. Apudmernueckue onepauuu v
paloHaIbHBIMUA YHCIAMH, TPEeoOpa3OBaHUs YHCIOBBIX BBIPAKEHUMH
Apudmernueckue olepauuu c JIEHCTBUTEIIbHBIMU 4YHCIIAMU.,
[TpuOnmxEHHBIE BEIYMUCICHHUS, TIPaBUIIa OKPYTIICHHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYUCIEHUN

OK-01

Tema 1.3.
ToxkaecTBa U TOXKIECTBEHHbIE
npeodpa3zoBaHusi. YpaBHeHHS U
HepaBeHCTBa

Conep:xanue yueOHOro MaTepuaJa
ToxnaecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHH
ypaBHeHus. HepaBeHcTBO, pemieHne HepaBeHCTBa. CHUCTEMBI W
COBOKYITHOCTH palOHAIBHBIX ypaBHeHPIfI U HCPAaBCHCTB. CucreMms]

JIMHEUHBIX YPaBHEHUN

OK-01




IIpakTuyeckoe 3aHsTHe. Meron uHTEpBaIoOB. PemieHue MHenbix u
IpOOHO-pallMOHATIBHBIX ~ YpaBHEHUW U HepaBeHCTB. [IpumeHeHue
YpPaBHEHUN U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a7a4 U 3a/1a4 u3
Ppa3IMYHBIX

o0ractell HAyKH U pealibHOM JKU3HU. PelieHre npuKkiaHbIX 3a1a4

C TIOMOIIBIO CUCTEMBI JIUHEHHBIX YPABHEHUN

Tema 1.4 Coaeprxanue yueOHOro MaTepuasa 2 OK-01
IlocienoBaTeIbHOCTH H [locnenoBarenbHOCTH,  cHOCOOBI  3aJaHUsl  IOCJIEIOBATEILHOCTEH.
Nporpeccuu MoHOTOHHBIE 10CJIEI0BATENbHOCTH. Apudmerndeckas u
reomMeTpuueckas nporpeccuu. beckoneuyHo yObIBarolasi reoMeTpu4ecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TeOMETPHUYECKOM
nporpeccuu. @opmysia CI0KHBIX IPOLIEHTOB.
IIpakTnyeckoe 3ansTHE. 2
Vcnonb3oBaHue Mporpeccud  JUlsl  pelleHHus  pealbHbIX  3ajad
MIPUKJIAHOTO XapaKTepa
Tema 1.5 Conep:xanue yueOHOro MaTepuaJa 2 OK-01
@OyHKIUHN U TPadUKH @OyHkius, cnocoObl 3anaHus ¢yHkuuu. ['paduk Qynxuu. Bzaumuo
oOpatubie ¢GyHKIHH. OO0NaCTh OMpeNeNeHUsT U MHOXXECTBO 3HAYEHUU
¢ynkuuu. Hynmu ¢yakiun. I[TpomexxyTku 3HakonoctostHCTBA. UETHBIE U
HEYETHbIE PYHKIMU
IpakTuYeckoe 3aHsITHE. 2
Kontponbnas padota mo pazaeny 1
Paznen 2. Crenenu u kopHu. CteneHHas, nokasarejbHasi U Jorapupmuydeckast pyHKIH
Tema 2.1. IIpakTHyeckoe 3ansATHE. 2 OK-01
ApudmMeTndyeckuii KopeHb N—oii | ApudMeTHUeCKril KOpeHb HaTypalbHOM cremeHu. JlelcTBus ¢
CTeNeHH. apu(pMETHYECKUMH KOPHIMU N—OU CTETIEHU




Tema 2.2.
Crenenu. CrannaptHas ¢popma
3a0MCH JeHCTBUTEJIHLHOI0 YHCJIA

Conep:xkanue y4eOHOTro MaTepuaa

Crenmenr ¢ 1uensiM  mokaszarenem. CranmapTHas ¢opMma  3amucu
neicTBuTensHOro yrcna. Vcnonb3oBaHue moaxoasiied (Gpopmbl 3amucH
HGfICTBI/ITCJIbHBIX YUCCII IJId PCIICHHUA ITPAKTUICCKUX 3ada4

U TIpeJcTaBieHus JaHHbIX. CTeneHb ¢ palliOHAIBHBIM [TOKa3aTeseM.

OK-01

CBoiicTBa cTEIEHU

IIpakTH4yeckoe 3aHATHE.
[IpeoOpa3oBaHre BBIPAKECHUN, COACPIKANIUX CTEIICHU C PallMOHAIBHBIM
MOKa3aTeleM

Tema 2.3. Conep:xanue yueOHOro MaTepuaJia OK-01
Crenennasi pynkums CrenenHass (QyHKIOUS C HaTypajJbHbIM M LEJIbIM IOKa3zareneMm. EE
cBoiicTBa U rpaduk. CBoiicTBa U rpaduK KOpHS N-0i CTENEeHU
Tema 2.4. IIpakTHYecKkoe 3aHATHE. OK-01
HppannonajbHble ypaBHeHus M | PemeHne npparoHaabHBIX YpaBHEHHH U HEPABEHCTB
HEepPaBeHCTBA
Tema 2.5. Coaeprxanue y4eOHOro MaTepuasa OK-01
IMoka3arenbHble ypaBHeHusi 1 | [lokazaTenbHbIe ypaBHEHUSI U HEPABEHCTBA
HEepaBeHCTBA
IIpakTHYeckoe 3aHATHE.
[Toka3zaTenbHBIE YpaBHEHUS U HEPABEHCTBA
Tema 2.6. Coaepixanue y4eOHOro MaTepuasa OK-01
Jlorapu¢gm uucaa. CoiicTBa Jlorapudwm yucna. [lecaTuunbie U HATYpaJIbHbBIC JTOTAPU(PMBI.
Jorapu¢pmon IIpakTnyeckoe 3ansiTue.
[IpeoOpa3oBanue BbIpaxeHU, CoAepKALIUX JTOTapUPMBbI
Tema 2.7. Coaeprxanue yueOHOro MaTepuasa OK-01

IHokazaTenbHas U
Jorapupmuyeckas pyHKIHUH,
YpPaBHEeHHUS, HEPABEHCTBA

[TokazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TpadUKHU.
Jlorapudmuuecke ypaBHEHHs 1 HEPAaBEHCTBA

IIpakTHYeckoe 3aHATHE.
[TokazarenbHas u norapudmuyeckas GyHKIUU, X CBOMCTBA U TpadUKHU.

HOFapI/I(I)MI/I‘-ICCKI/IC YpaBHCHUA U HCPABCHCTBA
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Tema 2.8.
Jlorapugmsl B npupoae
U TEXHHKeE
IIpuMeHeHne ypaBHEHHUH, CHCTEM H
HEPAaBEHCTB K PELICHHIO 3a/1a4

Conep:xkanue y4eOHOTro MaTepuaa

[Ipumenenne  norapudpma.  Hcropust  pa3BUTUS ~ MaTEMaTHKH.
Jlorapudmuueckas cnupaib B npupoje. Ee MmaremaTnueckue CBOMCTBA.
Hcnonb3oBanue rpadukoB (QYHKIMA A7 UCCIEIOBAaHUS IMPOLECCOB U
3aBMCHUMOCTEM, KOTOPHIE BO3HUKAIOT IIPY PEILIEHUH 3a1a4 U3 Pa3IMYHbIX

OK-01

obJyacTell HAyKW U PeasIbHOW KU3HH.
Hcnonb3oBanue rpadukoB GyHKIUN A7 pelieHus] ypaBHEHUH U
JMHEWHBIX CUCTEM.

IIpakTH4yeckoe 3aHATHE.

[IpuMeHeHHe ypaBHEHMiI, CHUCTEM M HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3a7ad M 3a4ad U3 pa3IMyHbIX oOnacTel Hayku WU
peanbHON KU3HU

Pa3nea 3. [IpsiMble U IJIOCKOCTH B nipocTpancTBe. KoopanHaThl M BeKTOPHI B 1T

OCTpPaHCTBE

Tema 3.1
IloBTOpEHUE MIIAHUMETPUH.
OcHOBHbBIE IOHATHSI CTEPEOMeTPUM

Conep:xanue yueOHOro MaTepuaJia
OcHoBHbIe Gurypsl, (akTel u Teopembl IuaHUMETpHH. (OCHOBHBIC
NOHATHUS cTepeoMeTpud. Touka, npsMasi, JI0CKOCTh, IPOCTPAHCTBO

2

IIpakTH4Yeckoe 3aHATHE.
[TonsiTe 00 aKCMOMAaTUYECKOM IOCTPOEHUU CTEPEOMETPHUM: AKCHOMBI
CTEPEOMETPHUH U CIEACTBUA U3 HUX

OK-01

Tema 3.2.
IIpsiMble ¥ 10CKOCTH
B nnpoctpanctie. [lapamienbHocTh
NPSAMBIX, IPAMOM U IJIOCKOCTH,
IJIOCKOCTEH

Copep:xaHue yueOHOr0o MaTepuasa

B3auMHoe pacrnosnoxkeHue MpsMBIX B MPOCTPAHCTBE: IepeceKaromuecs,
napajieNIbHbIe U CKPEUIUBAIOIIUECS MpsiMble. [lapaiensHOCTh MPSMBIX H
MJIOCKOCTEH B MPOCTPAHCTBE: MapajlieNbHbIE MPSMbIE B MPOCTPAHCTBE,
MapayIeIbHOCTh TPEX TMPSAMBIX, MapaIebHOCTh MPSIMON M TUIOCKOCTH,
Yriael ¢ COHampaBlICHHBIMH CTOPOHAMH, Yroll MEXIy MPSMBIMU B
npoctpancTBe. [lapamuieIbHOCTh TUIOCKOCTEH: MapaiebHbIe TUIOCKOCTH,
CBOMCTBA MapaIeNbHBIX TUIOCKOCTEH.

IIpakTH4Yeckoe 3aHATHE.
[Ipocreiimme nmpocTpaHCTBEHHbIE (PUTYpBI HA TUIOCKOCTH: TETpa’ip, KyoO,

napaJjiieJICuIic, HOCTpOCHUC CeUYeHU

OK-01
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Tema 3.3
IlepnieHAUKYASPHOCTH NPAMBIX
M IJI0CKOCTEeH

Conep:xkanue y4eOHOTro MaTepuaa

[leprieHAMKYASAPHOCTE TOPSAMOM M IUIOCKOCTH:  MEPHEHAUKYISPHBIE
MpsiIMbIE B IIPOCTPAHCTBE, MPsIMbIE NTapaJUIeIbHbIE U NEPIICHIUKYISIPHBIC K
IUIOCKOCTH, MPHU3HAK [MCPICHAUKYIAPHOCTU HpSIMOfI 1 IINIIOCKOCTH,
TeopeMa O MPSIMON MEPIEHIUKYIIPHOM MII0CKOCTH

OK-01

Tema 3.4

Conep:xanue yueOHOro MaTepuaJia

OK-01

Yribl Mekay NpSIMbIMU
U MJIOCKOCTAMU

VYIiIbl B IPOCTPAHCTBE: YroJl MEXAY MPSAMOU U INIOCKOCTBIO, ABYI'PaHHBIN
yroja, JIMHEWHBIA yroja JABYrpaHHOro yria llepneHaukyispHOCTH
IJIOCKOCTEH: MPU3HAK MEPIEHAMKYISAPHOCTH IBYX ILIOCKocTel. Teopema
0 TPEX MEPIECHAUKYIIIpax

IIpakTH4yeckoe 3ansTHE.
[leprieHAMKYASAP W HAKJIOHHBIE: PACCTOSIHUE OT TOYKHA JO IJIOCKOCTH,
paccTosiHue OT MPSIMOM A0 TUIOCKOCTH, MPOEKIHsI (PUTYPBI HA TIOCKOCTb.

Tema 3.5.
KoopauHatbl 1 BEeKTOPbI
B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJa

Bexktop Ha mimockoctu u B mpoctpaHcTBe. ClOXKEHHE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4MCIIO. Pasnoxenue BekTopa 1o Tpém
HEKOMITJIaHapHBIM BekTopaM. IlpaBuno mnapamienenunena. Pemenue
3aaa4, CBA3aHHBIX C TPUMCHCHHEM IIpaBHII I[CI\/'ICTBI/II\/JI C BCKTOpaMH.
IIpsimoyronbHas cucreMa KoOOpJIMHAT B IPOCTPAHCTBE

IIpakTH4Yeckoe 3aHATHE.
Koopaunartsl Bexktopa. [Ipocrelimme 3agauu B KOOpAMHATAX. YTOJI MEKY|
BeKTOpamMH. CKaJsIpHOE IPOU3BENECHUE BEKTOPOB. BplunciieHne yrios
MEXKY NPSAMBIMU U TIOCKOCTAMH. KOOPAMHATHO-BEKTOPHBIN METO/ MPH
pELICHUU TEOMETPUYECKUX 3a1a4

OK-01

Tema 3.6.
Pemienue 3agau. Ilpsimbie
1 IUVIOCKOCTH, KOOPAUHATHI
U BEKTOP

IIpakTH4Yeckoe 3aHATHE.
Pemenne 3a1a4 Ha HaXO0XJICHUEC TCOMETPHUICCKUX BCJIMYHUH C
MCIOJIb30BAHUEM allllapaTa BEKTOPHOM anredpsl
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Tema 3.7. IIpakTHYeckoe 3aHATHE. OK-01
IIpsiMble U MJIOCKOCTH PacrnionosxeHne npsMBIX U IUIOCKOCTEN B OKpY’KarollleM Mupe (Ipupone,
B IPAKTHYECKHX 3a]a4ax UCKYCCTBE, apXUTEKType, TEXHHUKE). Pemenune IPAaKTHUKO-
OpPUEHTUPOBAHHBIX 3a7a4
CamocrosiTesibHas padoTa 00y4alOIIMXCs
IToaroToBka K CEMHMHAPCKUM 3aHATUSAM C UCIOIb30BAHUEM METOJUYECKUX PEKOMEHIalUi pernoaaBaTes. 10
Pabora Hag noki1agoM (cocraBieHue MmIaHa paboTel, HOJ00p MaTepHraia B COOTBETCTBUU C IIJIAHOM, U3yUEHHE
U cHCTeMaTu3alus cOOpaHHOro Marepuana, ohopmieHue paboThl, BHICTYIICHHE 10 TEME JOKJIa/1a).
Bcero 1 cemecTp 78
2 cemecTp
Paznen 4. OcHoBbl TpuroHomMerpun. Tpuronomerpuueckue pyHKuH
Tema 4.1. Coaep:xanue yueOHOro MaTepuaJia OK-01
OCHOBBI TPUTOHOMETPHHU CuHyCc, KOCHHYC M TaHI€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC,
apKKOCUHYC, apKTaHI€HC YMCIIOBOTO apryMeHTa
IIpakTH4Yeckoe 3aHATHE.
Tpuronomerpuueckas OKpy>KHOCTb, ONpe/IeIeHUEe TPUTOHOMETPUIECKUX
(GYHKIMI YKCIOBOTO apryMeHTa
Tema 4.2. Coaepixanue yueOHOIro MaTepuasa OK-01
OcHoBHbIe TpUTOHOMeTpHYeckue | OCHOBHbIE TPUTOHOMETPUUYECKHE (POPMYJIBI
TOKAECTBA
IIpakTH4Yeckoe 3aHATHE.
[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUI.
Tema 4.3 Coaepixanue yueOHOro MaTepuasa OK-01
Tpuronomerpuueckue pynkmun, | Oynkuus. [lepuoauueckue GpyHKIUM.
HX CBOMCTBA M rpaduxku
IIpakTH4Yeckoe 3aHATHE.
Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu
Tema 4.4. Coaep:xanue yueOHOro MaTepuaJia OK-01

Tpuronomerpnyeckne ypaBHeHust
U HepaBeHCTBa

Pemenue TPUTOHOMCTPUUICCKHUX
TPUTOHOMETPHYCCKUX HECPABCHCTB

YpaBHEHUM. IIpumepsl

IIpakTHYeckoe 3aHATHE.
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Pemenue TPUTOHOMETPUUYECKUX YpaBHEHUH. [Tpumepsl
TPUTOHOMETPUUECKUX HEPABEHCTB

Tema 4.5.
HUcnonb3oBanue
TPUTOHOMETPHU B
npodeccuoHaIbLHOM cepe.
Pemienue 3aqa4y TPUrOHOMETPHUH

Conep:xaHue yueOHOro MaTepuasa

[TpoBeneHne NMpaKkTHUECKHX PACYETOB IO (OpPMyJaM TPUTOHOMETPHUH.
Hcnonb3oBanue rpadukoB (YHKIMN U UCCIEJOBAHUS MPOIECCOB U
3aBUCHMOCTEH, KOTOPBIC BO3HHMKAIOT NPH PEHICHUH 33/a4 U3 JIPYTrUX
y4EOHBIX JUCHUIUIMH U PEATbHOM KU3HHU.

Tpuronomerpuueckue GyHKIMH, TOKAESCTBA U YPAaBHEHUS

OK-01

IIpakTH4yeckoe 3aHsTHE.
Pemenne 3amau TpuroHomMeTpun

Paznesn 5. MHOTOTpaHHMKH U TeJIa BPAIICHU S

Tema S.1.
MHOrorpaHHuKH

Conep:xanue yueOHOro MaTepuaJia

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHHKA,
BBIITYKJIBIC W HCBBIITYKJIBIC MHOT'OI'PAaHHUKU; pa3BépTKa MHOIr'OrpaHHUKa.
[Ipu3ma: n-yrosibHasi mpuU3Ma; 'paHU M OCHOBaHUS TPU3MBI, MpsMasl
HAKJIOHHAsA TIPU3MBI; OOKOBast ® IIOJHAA IMMOBCPXHOCTb IMPU3MBEIL.
[Tapannenenunen, MpsMOYTOJIbHBINA MapajiieNenune], U ero CBOWCTBA.
[Impammnpa: n-yronpHas nupamuga, I'PaHM W OCHOBAaHHWE ITMPaMUBL,
OOKOBas W TOJIHAS MOBEPXHOCTh MUPAMUIBI, MPABUIbHAS M yCeuEHHAas
nupamMuia. IEeMEHThI IPU3MbI U TUPAMMU/IbI

HpaKTI/I‘{eCKOC 3aHsATHE.
Brrunciaenue 31€eMEHTOB MHOT'OT'PaHHUKOB: pe6pa, AuaroHajiu, yribl

OK-01

Tema S5.2.
IIpaBubHBIC MHOTOTPAHHHUKH.
IL1omaas mnoBepxHOCTH
MHOI'OrPAHHHKOB

Coaepixanue yueOHOro MaTepuajia

[IpaBusabHBIE MHOTOI'PAHHHMKH: MOHSATHE MPAaBHIBHOTO MHOTOIPaHHHKA;
MpaBUJIbHAS TIPU3Ma W MIPAaBHIIbHAS TIHPAMHUJIA; TPABUIIBHAS TPEYTObHAS
NUpaMUIa U MPaBUIIBHBIN TeTpadp; Ky0. [IpencraBienue o mpaBUiIbHBIX
MHOTOTpaHHHUKAX: OKTa’ap, HoJeKa’ap M ukocayap u ap. Cedenus
PU3MBI U TUPAMUJIBI.

IIpakTHYeckoe 3aHATHE.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOJHOM TOBEPXHOCTH MpPSIMON

OK-01
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IPU3MBI, IUIOIIAJb OCHOBAaHUHM, TeopeMa O OOKOBOH IOBEPXHOCTH
npsmMoil mpusmbl. [lnomans OOKOBOH IMOBEPXHOCTH U TOBEPXHOCTH
IIPaBUIBHOM NHUpPaMHbI, TeopeMa O IUIouaau OOKOBOM MOBEPXHOCTH
YCEYEHHOW MUPAMUBI

Tema 5.3.
Tesa BpameHus

Conep:xanue yueOHOro MaTepuaJia

Hunuuapuyeckass  MOBEPXHOCTb,  OOpasyrolue  HUIUHAPUYECKON
IMOBEPXHOCTH, OCh LIUIMHAPUYECKON MOBEPXHOCTH. LnnuHap: ocHOBaHUS
u OOKOBasg IMOBEPXHOCTb, O0Opa3ymwllas U OCb, IJIOMAAb OOKOBOW U
MOJIHOM  moBepxHOCTH. KOHWYEcCKass IMOBEPXHOCTh, 0Opa3yrolme
KOHHAYECKOU

OK-01

IIOBEPXHOCTH, OCh W BEpPIIMHA KOHMYECKOW IoOBepxHOCTH. Konyc:
OCHOBaHHUE U BEpIIMHA, 00pa3yrollas U och, IUIOMAAb OOKOBOM U MOTHON
MIOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3ylolliie U BbICOTa, OCHOBAHUS U
6okoBast noBepxHocTb. Cdhepa U map: HEHTp, paauyc, AUaMeTp, IIIOLalb
MTOBEPXHOCTHU CHEPHI.

IIpakTH4yeckoe 3ansTHE.

B3aumHoe pacnonoxeHue cepbl U MIOCKOCTH, KacaTellbHas MI0CKOCTh
K cdepe, iomans chepsl. M300paxeHne Tea BpalleHUsT Ha TUIOCKOCTH.
Pa3Béprka nmimHapa U KOHyca

Tema 5.4.
O0bemMbl 1 NJIOIIAIM TOBEPXHOCTE
TeN

Conep:xanue yueOHOro MaTepuasa

[Tonsitue 06 00BEME Tenma B mpocTpaHcTBe. OCHOBHBIE CBOMCTBA 00HEMOB
Tten. Teopema 00 00bEME NPSIMOYTOJIBHOTO TMapajuleNenunena Hu
CIIEACTBUS M3 HeE. o0beM mnupamuabl U npu3Mbl. OO0BEM IMIMHIpA,
koHyca. OOBéM mapa u 1wiomans cdepol. IlogoOHble Tenma B
npoctpaHcTBe. COOTHOIICHHST MEXKIy IUIONIAIIMH  TIOBEPXHOCTEH,
00bEMaMU MOTOOHBIX TEll.

IIpakTHYeckoe 3aHATHE.

Ceuenust muIMHApa (MapajjielIbHO W MEPHEeHIUKYISIPHO OCH), CEUEHUs
KOHyca (mapayjielbHOe OCHOBAHUIO M TPOXOJSIIEe uepe3 BEepIINHY),
ceyeHHWs miapa. MHOTOTpaHHHMK, OIMCAaHHBIA OKOJO cdepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WITU B TEJIO BPAIICHHS

OK-01
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Tema 5.5.

JBuKeHNEe B IPOCTPAHCTBE.
Cevennsi ¥ KOMOMHALIUM TIPO-
CTPAHCTBEHHBIX puryp
B NpodecCHOHATBHBIX 3a/1a4aXx.
Pemenue 3aqau. MHOrorpaHHUKH
U TeJia BpallleHust

Conep:xanue y4ye0OHOro MmaTepuasa

CummeTpusi B TPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, TIPSIMOH,
IJIOCKOCTH. DJIEMEHThl CUMMETPUU B NMHUpaAMUJAX, MapauiesenuIenax,
MpaBUJIbHBIX MHOTOrpaHHuKax. CHMMETpUs B TPHUPOAE, ApXUTEKTYpE,
TeXHHKe, B ObITy, B mnpodeccun. Vcnomp3oBaHue [BWKEHUH B
MPOCTPAHCTBE  NpU  pemieHud  3axad.  llocTtpoeHue — cedyeHuid
MHOTOTPaHHUKOB M Ten BpameHus. Meroxn cinenoB. KomOunamms ten
BpalieHUss W  MHOTOrpaHHUKOB.  Mcmonb3oBaHne  KOMOWHAIIMIA
MHOT'OTPaHHUKOB U T€JI BPALLEHUS B IPAKTUKO-OPUEHTUPOBAHHBIX

OK-01

3agavax. IlocTpoeHne cedeHUld MHOTOIPaHHUKOB METOJIOM CIIEJO0B,
BBITIOJTHEHUE (BBIHOCHBIX) IUIOCKUX YEpPTEXEH W3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BH] CBEPXY, COOKY, CHU3Y

IIpakTH4yeckoe 3aHsATHE.
Beruucrienne BenmuuuH (IMHA, yroi, oObBEM, IUIOMIAAh TOBEPXHOCTH)
T€OMETPUYECKUX (PUTYp, UCTIONB3Ys N3ydeHHBIC (POPMYIIBI U METOIBI

Pa3nes 6. IIpon3Bognas u nepsoodpasHasi pyHKIMHU

Tema 6.1. Coaep:xanue yueOHOro MaTepuasa
MoOHOTOHHOCTD U IKCTPeMyMbI | [IpoMeXYyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MHUHUMYMBI OK-01
¢pynxnun. Toukun 3kcTpemyma byHKIUN
IIpakTHyeckoe 3aHsATHE.
HauOonpiiee n HauMeHbllee 3HaYeHNE (PYHKIUU Ha IPOMEKYTKE
Tema 6.2. Coaepixanue yueOHOIro MaTepuasa OK-01
ITonsiTue HeNMPEPbLIBHOCTH HenpepbiBHbIE QYHKITNH.
¢ynxkuun. Metox uHTepBaIOB | [IpakTHYECKOE 3aHATHE.
MeTtoa MHTEpBaJIOB ISl pEIICHNS HEPABEHCTB
Tema 6.3. Coaep:xanue yueOHOro MaTepuaJia OK-01

IIpousBoanas. I'eomerpuyecknii u
(¢usnyeckuii CMbICJ NPOU3BOAHOIM

[MpousBonuass ¢yHkmuu. [‘eomeTpudeckuit u  (HU3HUECKUN CMBICT
npou3BOAHON.  DOpMysbl  HAXOXKACHUS  MPOU3BOJHOM  CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PyHKIIUN

IIpakTHYeckoe 3aHATHE.
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[Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKIIUHA.

Tema 6.4 Coaep:xaHue yueOHOro MaTepuaJia OK-01
MonotonHocTh pyHknuu. Toukn | [I[pumeHenne  OpoW3BOTHOW K HUCCIEAOBAaHMIO  (QyHKIMIA  Ha
IKCTpeMyMa MOHOTOHHOCTb U SKCTPEMYMBI
IIpakTHyeckoe 3aHsTHE.
[IpumMeHeHne  MPOM3BOJHONM K  HCCIEAOBaHWUIO  (PYHKIMHA  Ha
MOHOTOHHOCTb U SKCTPEMYMBI
Tema 6.5 Conep:xaHue yueOHOro MaTepuaJia OK-01
Hau6osabiee 1 HaUMeHbIIIEE Haxoxxaenue HanOoJbIIero 1 HAMMEHbIIEro 3HaYeHus: QyHKINU H
3HaYeHusA PYyHKIUH a OTpe3Ke.
IIpakTH4yeckoe 3aHATHE.
[IpumMeHeHre MPOU3BOAHON Ui HAXOXKICHHS HAWIYYIIEro PEeleHHus B
MPUKJIAIHBIX 3a7a4daXx, s OlpeeeHHs] CKOPOCTH Mpoliecca, 3a1aHHOTO
dbopMmyIoit wim rpadukoM
Tema 6.6. Conep:xanue yueOHOro MaTepuaJia OK-01
IlepBooGpa3nas pyHkuuu [TepBoobOpaznas. Tabnuia nepBooOpasHbIX
IIpakTHyeckoe 3aHsiTHE.
ITepBooGpa3Hasi.
Tema 6.7. Coaep:xanue y4eOHOro MaTepuasa OK-01
Iliomaas KpUBOJIUHEIHOM Nuterpai, ero reomeTpuueckuii 1 GU3MUECKUI CMBICT.
Tpanennu. @opmysna Hel0ToHA — | [Tpakruueckoe 3ansiTue
Jeiionuna Berunicinenue unterpana no gopmyne Hoetorona-Jleitbnuna
Paznen 7. Teopusi BepoATHOCTEH M CTATUCTUKA
Tema 7.1. Coaepixanue y4eOHOro MaTepuasa OK-01
IIpeacraBienne JaHHBIX [IpencraBieHre naHHBIX € MOMOIIBIO TaOmui U auarpamm. CpenHee
U omucaTe/ibHAasl CTATUCTHKA | apupMeTHdeckoe, MeauaHa, HauOoibllee M HaUMEHbIIee 3HAuYeHUs,
pa3Max, Tucrnepcus, CTaHJapTHOE OTKIIOHEHHE YHCIIOBBIX HA0OpOB
Tema 7.2. Conep:xaHue yueOHOro MaTepuaJa OK-01

Cayuaiinble COOBITHS.
Onepanuu HAJA COOBITUAMH

CrayvaiiHple  SKCIIEPUMEHTHI  (ONBITBI) W CIy4yailHble  COOBITHS.
DnemMeHTapHbIe COOBITUS (MCXO0/bl). BEposSTHOCTD CllydallHOTO COOBITHSI.
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biu3octh 4acToThl W BEPOSATHOCTH COOBITHH. CiydailHbIE OIBITHI C
PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU. DopMyra CIOXKEHUs
BEPOATHOCTEH. YCJIOBHAs BEPOSTHOCTh. YMHOXKEHUE BEpPOSTHOCTEM.
JlepeBo cnydaiiHOro skcnepuMmenTta. Popmysna IIOJHOH BEPOSTHOCTH.
HezaBucumeblie coObITHS

IIpakTH4yeckoe 3aHATHE.
Oneparuu Ha COOBITHSIMU: repeceveHue, 00beIMHEHNE,
MIPOTHBOIOJIOXKHBIC COOBITHs. JlmarpaMmmbl Diinepa. BepostHocTn

COOBITHI B OIBITAX C PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMHA COOBITUSIMUA

Tema 7.3. Conep:xanue yueOHOro MaTepuaJia OK-01
DJjieMeHThl KOMOMHATOPUKH Komb6unaroproe mpaBuio ymHOxeHus. llepectaHoBku u (haktopual.
Yucno couerannii. Tpeyronpauk [lackans. @opmyna bnnoma HeroToHa
IIpakTH4yeckoe 3aHATHE.
Pemenue 3amau mo koMOMHATOpPUKE
Tema 7.4. Coaep:xanue yueOHOro MaTepuasia OK-01
Cepuu nociegoBaTebHbIX bunapHblii  cioy4aliHblii  ONBIT (MCHBITaHUE), ycleX M Heyjxaya.
UCTIBITAHUIA HeszaBucumele ncnbitanust. Cepust HE3aBUCHMBIX UCTIBITAHUH JI0 TIEPBOTO
ycnexa. Cepust He3aBUCHMBIX UCTIbITaHUN bepHymium
IIpakTH4Yeckoe 3aHATHE.
Cepuu nocine0BaTeNIbHBIX UCIIBITAHUH
Tema 7.5. Coaepixanue y4eOHOro MaTepuasa OK-01

CayuaiiHble BeJIMYMHBI H
pacnpenenenusi. Maremaruyeckoe
0KHIaHHE CIYYANHON BeJINYNHbI

Crnyuaiinast BenuuuHa. Pacnpenenenue BepositTHocTed. [uarpamma
pacnpeneneHus. YWCIOBBIE XapakTEPUCTUKH CIy4YalHBIX BEJINYMH:
MaTe€MaTHYeCKOE OYKHUJAHHE, JHUCIEPCHS W CTAHAAPTHOE OTKIOHEHHE.
MaremaTnueckoe  OXHJaHME OMHAPHOM  CilydyailHOM  BEIMYMHBIL.
MaremMatnueckoe  OXKHJAHHE€  CyMMBbI  CIyYalHbIX  BEJIWYMH.
MareMarnueckoe OXHUJAHHE W JUCIEPCUS TE€OMETPUYECKOTO U
OMHOMHUAJIBHOTO PaCIpe/IeTICHHI

IIpakTH4Yeckoe 3aHATHE.
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[Ipumepsl  pacnpezneneHuil, B TOM YHCIE, TEOMETPUYECKOE U
ounHoMuanbpHOE. [I[puMepsl MpUMEHEHUsT MATEMATHYECKOTO OXKUIAHUS, B
TOM YHCJIE B 3a/1a4aX U3 MOBCEAHEBHON KHU3HU.

Tema 7.6. Coaeprxanue yueOHOro MaTepuasa OK-01
3aKkoH 00JIbIIMX YHCeJI. 3akoH OONBIIMX YHCET M €ro posib B HayKe, MPUpOJE U OOIIecTBe.
HenpepbiBHbBIE ci1y4yaliHbIe Beibopounslii  MeTon — uccienoBaHuil.  IIpumepbl  HenmpephIBHBIX
BEJIMYUHBI (pacnpeaeseHusi) Clly4allHbIX BeNW4YMH. [IOHATHE O IJIOTHOCTM pacmpeneneHus. 3ajaud,
HopmanbHoe pacnipeaesienne | IPUBOJALINE K HOPMAJIbHOMY pacupeeneHuto. [lonarue o HopMaabHOM
pacnpeeneHun
Pa3nen 8. [IpodeccnonaibHO-OpHEeHTHPOBAHHOE COIePIKAHUE
Tema 8.1. Conep:xaHue yueOHOro MaTepuaJa OK-01
BeposiTHoCTh B OTHocuTeNnbHAsT YacTOTa COOBITHS, CBOWMCTBO €€ YCTONYMBOCTH.
npogeccnoHaAJIBHBIX 33/1a4aX Cratuctuueckoe ompezesieHue BepoATHOCTH. OLieHKa BEPOSITHOCTU
COOBITHSI.
IIpakTnyeckoe 3ansATHE.
BepositHOCT, TpoM3BOACTBa OpakOBaHHOW MPOAYKIHMH. BeposSTHOCTH
HecooTBeTcTBUS bXKY B cocTaBe nmpoaykra.
CamocrosiTesibHAs paboTa 00y4alOIIMXCs
[ToaroroBka Kk CEMUHAPCKUM 3aHATHUSIM C UCIIOJIB30BAHUEM METOAMYECKUX PEKOMEHIALNM MpernoaaBaTesl. 8
PaGota Hax moxmamom (cocTaBieHHe MiIaHa paboThl, TOA00p MaTeprasa B COOTBETCTBUU C TUIAHOM, U3YYCHHE U
CUCTEMaTHU3aIMsl COOpaHHOTO MaTepraia, oopMiIeHHE pabOThI, BRICTYIUICHUE TIO TEME JTOKJIaa).
KouncyabTanus 2
IIpomexyTouHas aTTecTALMSA 6
Bcero 2 cemecTp 154
Bcero 232
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3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI JUCHHUITJIMHBI

Peanuzanus nporpaMmbl JUCHMIUIMHBI TpeOyeT Hamuuus y4eOHOro kabmHeTa MaTeMaTH-
KH.

O6opynoBanne yueOHOTO KaOMHETA: HATJISAHBIE TOCOOMS (KOMILIEKTHI YIeOHBIX Ta0JIHII,
IUIAKATOB, MOPTPETOB BBIJAIOIINXCS MATEMAaTUKOB), WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIC
CpelCcTBa).

TexHuueckue cpelcTBa 0OyUYeHUS: MyJIbTUMETUHHBIA KOMIUICKC.

3.1. YueOHO-MeTOANYECKOE O0ecIIeYyeHue

CBC,I[GHI/IH 00 OJICKTPOHHBIX IMOJIHOTCKCTOBBIX pECypcCax, JOCTYIlI K KOTOPbIM obecneuynBa-
CTCA Ha OCHOBAHWU NPSAMBIX TOT'OBOPOB.

[TepeueHb JOKYMEHTOB, MTOATBEPKIAIONIUX HATHMYNE/TIPABO UCIIOIB30BaHUS ITUPPOBHIX (DJICK-
TPOHHBIX) OubIHoTeK, I5C

2026- | 1. Kontpaxt Ne 306/1Y ot 28.11.2025 (OBC 02.12.2025 - 01.12.2026
2027 «JIaHb)
2. Kontpakt Ne 77/1Y ot 13.04.2026 (3BC 13.04.2026 — 12.04.2027
«ZNANIUM.COM»)
3. Jlunen3uonnbiii KoHTpakT Ne 47/11YV ot 01.01.2026 — 31.12.2026
16.03.2026. (95C HOB eLIBRARY)
4. CyObnuuen3nonnslii KoHTpakT Ne 243/J1Y ot 26.09.2025 — 25.09.2026

18.09.2025 (ODY uznarenncTBa «IIpocBemeHue;
OBC «PykoHT»)
5. | Horosop Nel01/H3b/2097 ot 28.03.2017. (Haru- 28.03.2017 - 28.03.2022

OHaJIbHAs 3JIeKTpoHHas 6ubauoreka (HOB)) (mposioHranus 10
28.03.2027)
6. | AKT BBOJIa B 9KCIUTyaTalHIO DJIICKTPOHHON OMO- beccpouno

muotexu BI'AY Ne 33 o1 19.01.2016

ObecrieyeHHOCTh YUeOHOM IUTEpaTypol py peanu3auuu padbouei IporpaMmsl

3.1.1. OCHOBHBIEC UCTOUYHUKH:

1. bammakoB M.M. Marematuka: yue0. Al CTyI€HTOB yUpexJIeHHH cpel. mpod. odpa-
30BaHud. — M.: OO0 «O6pa3oBarenbHO-U3/1aTENbCKUI LEHTP «AKagemusi», 2025. — 288 c.

3.1.2. JIomOMHNTENBHBIC HCTOUYHUKH:

1. bapanymkun B. B. Dnementsl Bbicmield MaTematuku. YueOHuMK. B 2-x tomax. 1,
Maremaruka. DJeMeHTHI BhICIIe MaTeMaTuku: Yuyebnuk: B 2 Ttomax Tom 1. - Mocksa: OOO
«KYPCp, 2024 - 304 C. - [DU]. - Pexum JloCcTyIa:
<URL:https://znanium.com/catalog/document?id=353019>.

2. bapnymkun B. B. Dnementsl BbIcmIieli MaTeMaTHKu. YueOHuK. B 2-x Tomax. 2,
MaremaTtrka. DJI€eMEHTHI BbICIIeH Marematnku: YueOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KVYPCp, 2024. - 368 C. - [DU]. - Pexum JIOCTYyTIA:
<URL:https://znanium.com/catalog/document?id=346041>.

3. Hlunaues, B. C. Maremaruka: YueObnuk u npaktukyMm / Illumages B. C. ; moxn pen.
Tuxonoa A. H. - 8-e u3n., mep. u jgom .- DnekTpoH. naH. - Mocksa: M3natenbcrBo FOpaidr,
2024.- 447 c. - [DU]. - Pexxum nocryna: <URL:https://urait.ru/bcode/469417>.

4. I'yceB B. A. T'eomerpusi: Yuednoe nocodue / I'yce B. A., Koxyxos U. b., [Ipokodnen
A. A. - 2-e u311., UCTIp. | JI0M.- DIEKTPoH. AaH. - MockBa: U3znarensctBo KOpaiit, 2024.- 280 c. -
- [DH]. - <URL.:https://urait.ru/bcode/474920>.
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3.1.3. Meroanueckue u3JaHus:

1. MartemaTtuka [DJIEKTPOHHBIH pecypc]: METOIUYECKUE YKa3aHUs TI0 U3YUYCHUIO JTHUCITU-
IUTMHBL JUIsE OOYYaroIuXcs MO CHENHUATBHOCTSAM CpEeIHEro NmpodecCHOHAIBLHOIO 00pa3oBaHUs
19.02.12 «TexHOoJOTHS MPOMYKTOB MHUTAHHUS KUBOTHOTO MpoUcXoxaeHus», 36.01.02 «Berepu-
Hapus», 36.02.05 «Kunonorus» / [cocT.: A.A. Cenunxuna, H.I'. Cnupuna, A.A. Llemepxun-
ckuil]. - Boponex: BopoHexXckuil rocyaapCTBEHHbIM arpapHblii yHuBepcurtet, 2025. - Pexxum
JIOCTYyTIA: JUIsl aBTOPH30BAaHHBIX MMOJIb30BaTecil. - TekcroBeiid daitn. - Adobe Acrobat Reader
4.0. - <URL.:http://catalog.vsau.ru/elib/metod/m10867.pdf>.

3.1.4. [lepnoandeckue U3aaHUS

1. BectHuk BOpOHEKCKOTO TOCYyIapCTBEHHOI'O arpapHOro YHHUBEPCUTETA: TEOpETHYE-
CKUI MHAyYHO-TIPaKTHYeCKHii xKypHai / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

3.1.5. CaiiTel 1 HHPOPMAITMOHHBIE TOPTAITHI

1. http://Muno6puayku.pd/ - MunuctepctBo obpazoBanusi PO;

2. http:/edu.ru/ - ®denepaibHblii 00pa30BaTEIbHBIA MOPTAT;

3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 kiaccsr;

4. http://school-collection.edu.ru/ — DnekTpoHHBI yueOHUK «MaTeMaTHKa B IIKOJE,
XXI Bek».

5. http://fcior.edu.ru/ - wuHpOpPMAIIMOHHBIE, TPEHUPOBOYHBIE W  KOHTPOJbHBIC
MaTepUaIbL.

3.2. MaTepuajibHO-TEXHHYECKOE H MPOrPaMMHOe o0ecreueHue

CaeJnieHus 0 MPOrPaMMHOM OOECTICUSHUH O0IIer0 Ha3HAYCHUS

Ne HasBanue Pasmemenue
1 | Onepanuonnsie cuctemMsl MS Windows / Linux IIK B s1oKalBHOH ceTn
Br'AY
5 [Makets! opucHbix npunokeruit Office MS Windows / 1K B nokaibHOIi ceTn
OpenOffice BIrAy
3 | lporpammet st ipocmoTpa ¢aiinos Adobe Reader / DjVu [1K B JioKaIbHOM CETH
Reader BIr'AY
4 | bpayseper Sunekc bpaysep / Mozilla Firefox / Internet I1K B JIOKaJIbHOM CETH
Explorer BIrAy
[IK B noxanbsHOU ceTu
5 A DrWeb ES
HTUBHPYCHAs TpOrpaMma BLAY
. 1K B nokanbpHOM ceTn
6 | II - 7-Zi
porpammMa-apXuBaTop p BLAY
7 | Mynbrumenua npourpsisatens MediaPlayer Classic HK B sroxanbHoi cetn
Br'AY
8 | [lnardopma onnaitH-oOy4enus eLearning server TK B oxasHoit ceru
Br'AY
9 | Cucrema xommsroTepHOTo TecTupoBanus AST Test MK s HO};(?X’;OH cet

ITomemnenus s BeJeHNs 00pa30BaTeIbHOTO Mpolecca U 000pyAOBaHNE
Ne ni/r) HaumeHnoBanne 00BeKTa, MOATBEPkKAalO-| Apec (MECTOMONIOKEHHE) O0BbeKTa, MOATBEpPXKIa-
IIETO HaJINYue MaTepHaJbHO-|IOLIET0  HAJIMYHME  MAaTepUalbHO-TEXHHYECKOIO
TEXHUYECKOro OOecredeHus, ¢ nepedyHeM|odecnedeHus (C yka3aHneM HOMepa Takoro 00beKTa
OCHOBHOT'0 000pYy10BaHHUSL. B COOTBETCTBUHM C JOKYMEHTAMH 10 TEXHHUYECKOU
WHBEHTapU3aLIH).
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VYuebHas ayAuTOpHs Ui NMPOBEICHHS 3a-
HATUI BCEX BUJOB, B TOM YHCIIC TPYIIIO-
BBIX M HMHIMBHIYaTbHBIX KOHCYJbTAIHH,
TEKyIIEro KOHTPOIS W NPOMEXKYTOUHOH
aTTecTallid: KOMIUIEKT y4eOHOW meben,
JIEMOHCTPAIIMOHHOE 00O0pYyIOBaHUE, y4deb-
HO-HAaIJIsAHbIE TOCOOuSI.

394087, Boponexckas obnacts, r. Boponex, yi.
TumupszeBa, 21. 3ganue ydeOHOTO KOpITyca OTJe-
JICHHUSI CPeAHEro MpoeCCHOHANBHOTO 00pa3oBaHMUs
(Kopmyc CIIO, obmexutue Ne 6) Ayn. 107.

[Tomerienue uisi caMOCTOSITENBHOM pabo-
THI: KOMIUIEKT y4eOHON meOenw, JeMOH-
CTpallMOHHOE O0OpYyIOBaHWE W Yy4YeOHO-
HaTJISAHBIC TOCOOMS, KOMIBIOTEPHAS TEX-
HUKa C BO3MOXKHOCTHIO TOJKITIOUCHHS K
cetn «/HTEepHET» U 0OecreueHNEM JIOCTY-
na B DJCKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpely, HCHOIb3yeMOoe
nporpaMmHuoe obecriedenne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sumexc Bbpaysep/
Mozilla Firefox / Internet Explorer, ALT

394087, BopoHexckas obnacte, T. BopoHex, yiI.
TummupsizeBa, 21. 3nanne ydeOHOTO KOpIryca OT[e-
JIEHUSI CPeaHETo MpodeCCHOHAIBEHOTO 00pa30BaHUs
(Kopmrye CIIO, o6mmexutue Ne 6) Aya. 103.

Linux, LibreOffice

4. ®OHJ ONEHOYHBIX CPEJACTB, KOHTPOJIb U OLHEHKA PE3YJIbTA-

TOB OCBOEHUA JNCIHUIIJIINHBI

4.1. OueHka pe3yJabTaTOB 0CBOEHHUs JUCHHUILIMHBI

Koa u nHaumenoBanue ¢op-
MHPYeMbIX KOMIIeTeH Ui

®opMBI 1 METOJbI KOHTPOJIA U OLIEHKHU

OK-01. Bei6upats crnoco0b
pelieHus 3aaa4 npogeccu-
OHAITbHOM JeATeIbHOCTH
NPUMEHHUTENILHO K Pa3iny-
HBIM KOHTCKCTaM.

Dopmut KOHmMPOA 00yUeHun:

- [IPAKTUYCCKOC 3aJaHUC MPUMCHCHUA MAaTEMATUYCCKUX MECTOAOB JJId PCLIC]
HUS 33]1a4;

- YCTHI)II\/'I OIIpOC MO OCHOBHBIM MAaTCMATHYCCKHUM IMOHATUAM, UCIIOJIb3YCMbIN
JJId O CaHus Pa3jIMYHbIX IIPOIECCOB U HBHCHHﬁ;

- KOHTPOJIbHAS padoTa;

- TECTUPOBaHHE

Dopmbl OueHKU pe3yIbMAMUGHOCIU 00yUeHUs: TPAIUIMOHHAS CUCTEME
OTMETOK B Oayjiax 3a KaXIyl BBITIOHEHHYIO PabOTy, HA OCHOBE KOTOPHIX
BBICTABJISICTCS] HTOTOBAsi OTMETKA.

4.2. Kputepum OlleHKH pe3yJbTaTOB 00y4YeHust
4.2.1. KpuTepuu olleHKH IK3aMeHa

OneHka, ypoBeHb

Onucanne KpUTEpUEB

«OTIM4HOY,
BBICOKHIA YPOBEHb

OO0yuaromuiics ToKa3aj MPOYHbIC 3HAHKS OCHOBHBIX IOJIOKEHUHN yaeOHOM
JUCIUILTAHBI, YMEHHE CaMOCTOSTEIHLHO PEllaTh KOHKPETHBIE MpaKTHYe-
CKHE 33/1a4¥ TTOBBIIIICHHOMN CII0HOCTH, CBOOOIHO MCIOJIH30BATh CIPaBOY-
HYIO JINTEPATYPY, JiejaTh 000CHOBAHHBIC BHIBOIBI.

«Xopo1uio,
MOBBIIICHHBIA YPOBEHb

OO0yuaromuiics TOKa3ajl MPOYHbIC 3HAHKS OCHOBHBIX IOJIOKEHUH yaeOHOM
JICIMILINHBI, YMEHHE CaMOCTOSTEIHLHO PElIaTh KOHKPETHBIE MpPaKTHYe-
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CKHe 3a7a49H, MPEyCMOTPEHHBIC paboUeii MporpaMMoii, OPUEHTUPOBATHCS
B PEKOMEHIOBAaHHOW CIPAaBOYHOI JUTEpaType, YMEET NMPaBIIbHO OIICHUTH
MOJTYYCHHBIC PE3YNIBTATHI.

«Y NOBIETBOPUTEIIHLHOY,
MIOPOrOBBIA YPOBEHb

OOyuaromuiicst mokas3aja 3HaHWE OCHOBHBIX MOJOXKEHUH yuyeOHOW AWCIH-
IUTMHBI, YMEHUE MTOJIyYaTh C TIOMOIIBIO MPENoaBaTelis MPaBIIIbHOE perle-
HUE€ KOHKPETHOW MPaKTUYEeCKOW 3a/ladyl W3 YMCiIa TMPeIyCMOTPEHHBIX pa-
Oouell mporpaMMoid, 3HaKOMCTBO C PEKOMEH/IOBAHHOW CHPAaBOYHOH JHTeE-

partypoil.

«HeynoBneTBoputeabHO»
HU3KUH YPOBEHb

[Ipu oTBeTe 00yYarOMErocs BEISIBHINCH CYIECTBEHHBIE TIPOOEITBI B 3HAHU-
SIX OCHOBHBIX TOJOKEHUH Y4eOHOUM NUCIMIUIMHBI, HEYMCHHE C TIOMOIIBIO
MpernoaaBareis MOJyYUTh NPAaBUIBHOC PEIICHUE KOHKPETHOHM NpaKThde-
CKOM1 3a/1a4¥l M3 YHcIia MPETyCMOTPEHHBIX paboueil mporpaMMoi yaeOHOH
JCIIUTUTAHBIL.

4.2.2.

Kpurepun onenku aud¢epeHuupoBaHHOIO 3a4eTa

Onenka, ypoBeHb

Ornrcanre KpuTepueB

«3auTeHo (OTIUYHO)»,
BBICOKUU YPOBEHb

OO6yuaromuiicst TIyOOKO ¥ IIPOYHO YCBOMII BECH MPOTPaMMHBIN MaTepHa,
MCUEPIBIBAIONIE, TOCIEJOBATEIFHO, TPAMOTHO M JIOTUYECKH CTPOWHO €ro
U3JaraeT, He 3aTPYAHACTCS ¢ OTBETOM IIPH BHIOM3MEHEHUH 3a/laHMs, CBO-
0O/IHO CITPaBIAETCS C 3aJa4aMy U PAKTHUECKUMH 33JaHUSIMH, TIPABUIILHO
00OCHOBBIBACT MPUHSATHIE PEIISHNUs, YMEET CaMOCTOSITEIbHO 0000maTh U
M3JIaraTh MaTepua, He JOIycKas OMHUOOK.

«3auTeHo (Xopo1o)»,
MOBBIILICHHBIH YPOBEHB

OOy4aroImuicss TBEpO 3HACT MPOTPAMMHBIN MaTepHuaj, TPaMOTHO M IO
CYIIIECTBY M3JIaraeT ero, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OT-
BE€TE Ha BOIPOC, MOXKET MPABHIIEHO MPHUMEHSATh TEOPETHUECKHE ITOJIOKE-
HUS U BIaJeeT HEOOXOANMbIMA YMEHUSMH U HaBBIKAMU TIPH BBITIOJTHEHUU
MPaKTUYECKUX 3aJaHUM.

«3aureHo
(YIOBIIETBOPUTEIHHO)»
, IOPOTOBBIM YPOBEHb

OOy4aroIuicss YCBOWI TOJILKO OCHOBHOM MaTepuall, HO HE 3HACT OTICIIb-
HBIX JIeTalel, AOMyCcKaeT HETOYHOCTH, HEAOCTATOYHO MpaBWIbHEIE (op-
MYJHMPOBKH, HAPYIIAET MOCIEI0BATENbHOCTD B U3JI0KEHUU IPOrPAMMHOTO
MaTepI/IaJIa N HCIIBITBIBACT SaTPYILHeHI/IH B BBIIIOJIHCHUU HpaKTI/I‘IeCKI/IX
3aJaHUM.

«He3auTteHo
(HEYIOBIETBOPUTEIHHO)»
HU3KUH YPOBEHb

OOyuatommuiicst He 3HaeT 3HaYUTEILHONW YacTH MPOrpaMMHOI0 MaTepHaa,
JIOMTYCKAeT CYIIECTBEHHBIE OMIUOKH, ¢ OONBLIMMHU 3aTPyIHEHHUSIMH BBIOJI-
HSET MPAaKTUYECKHE 3aJaHMsl, 3aJa4H.

4.2.3. KpuTepuu oOlleHKH KOHTPOJIBHBIX padoT

OneHka, ypoBEHb

Onucanne KpUTEpHUEB

«OTan4aHOY,
BBICOKUI YPOBEHb

Pa60Ta, BBINIOJIHEHHAS MOJIHOCTHIO 0€3 OIIHOOK U HCIOYCTOB.

«XopoIioy, PaboTa, BBIMONIHEHHAS TOJHOCTHIO, HO MPU HAIWYHMU B HEW He Ooliee OHOM
MOBBIIIICHHBIN YPOBEHh  HErpyOo# onmiOKH W OJTHOTO HEeJIoveTa, He 0ojiee JBYX HEJIOYETOB.
«Y IOBIETBOPUTEIBHO»,  [OOy4YalOmIMICS MPaBHUJILHO BBHIMOJHUI HEe MeHee 2/3 Bcell pabOThI HIIH|

0a30BbIil YpOBEHB

momycTus He Oonee OHOM rpyOol OIMMOKU M JIBYX HEJOYETOB, He Ooiee
0J1HOM Tpy00il M 0J1HOM HEerpy0OOoil OIIMOKH.

«HeynoBneTBopHUTENBHO,
HU3KUN YPOBEHb

O0yJaroImuiics MpaBUILHO BHITIOJIHEHO MeHee 2/3 Bceld padoTEhI.

4.2.4. Kputepuu olleHKH YCTHOTO ONpoca

OrneHka, ypoBeHb

Onucanue KpUTEPUEB

«OT1naHOY,
BBICOKUN YPOBEHb

BrictaBnsercs, ecau OOy4arOLIMHCS IOCIEI0BATEIBHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30MMO0YHO M3JaraeT yueOHBId MaTepua; AaeT OTBET B
JIOTUYECKOHN TMOCIIEeIOBATEIHbHOCTH C UCIOJIB30BaHUEM NMPHUHITON TEPMHUHO-
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JIOTUM; TIOKAa3bIBaC€T IMMOHMMAHWE CYIIHOCTH PAacCMAaTPHUBAEMbIX IOHITHI,
SIBJIEHUA M 3aKOHOMEPHOCTEW, TEOpHil, B3aMMOCBS3€M; yMeEeT BBIIEIAThH
rJIlaBHOE, CAMOCTOSTENLHO TTOATBEPKAATh OTBET KOHKPETHBIMH IPUMEPAMH,
(akTaMu; caMOCTOSITEIFHO aHAM3UpPyeT W 0000IIaeT TEOpeTHUECKHd Ma-
Tepuai; CBOOOIHO yCTaHABIMBAET MEXIPEIMETHBIC (Ha OCHOBE paHee TpH-
0OpeTeHHBIX 3HAHWI) ¥ BHYTPHUIIPEIMETHBIC CBS3W; YBEPEHHO M 0e30IIn-
00YHO MpHUMEHSET TMONyYeHHbIC 3HAHWS B PELICHUH HOBBIX, paHee He
BCTPEYABILIMXCS 3a/1a4; PAllMOHATBHO HCIIONIB3YET CIPaBOYHbIE MaTepHAIT,
Y4eOHUK, JAOMOIHUTENBHYIO JIUTEPATYPy, PUMEHSIET YIOPAAOUCHHYIO CH-
CTEMY YCJIOBHBIX 0003HaueHHMH MpPU BEACHUH 3aIMCEH, COMPOBOXKIAIOIINX
OTBET; JOIMTyCKaeT B OTBETE HEAOUYETHI, KOTOPHIC JIETKO UCTIPABIISIET MO Tpe-
OOBaHUIO TIPETIOIABATEIIS.

«Xopoioy,
MOBBIIICHHBII YPOBEHD

BricraBnsercs, ecnn o0yJaromuiics MOKa3bIBa€T 3HAHWE BCETO M3y4YeH-
HOT'O y4eOHOTr0 MaTepuala; 1aeT B OCHOBHOM IPaBUIIBHBIA OTBET; yueO-
HBIH MaTepuall u3jaraeT B 000CHOBaHHOW JIOTHUECKOH MOCIEI0BATENb-
HOCTH, TIPH 3TOM JIOITyCKAaeT OAHY HErpyOyro omuOKy mim He OoJee IByX
HEAOYCTOB B MCIIOJIB30BaHUU TCPMUHOJIOIUH y‘Ie6HOI‘O nmpeamMeTra, KoTo-
pble MOXKET UCIPABUTh CAMOCTOSTENIBHO; aHAIU3UPYET U 0000IaeT Teo-
PETHYECKHI MaTepHalr; COOII0JaeT OCHOBHBIC TIPaBIIIa KYJIbTYPhl YCTHON
peuH; IpUMEHSET YIOPSIOUYECHHYIO CHCTEMY YCIOBHBIX 0003HAYCHUH MU
BEJICHUH 3aIIUCEH, COMPOBOXKIAIONINX OTBET.

«Y IOBIIETBOPUTEIBLHOY,
MOPOrOBBIA YPOBEHb

BrictaBnsercs, ecny 00y4aromuiics: 1EMOHCTPUPYET YCBOSHHE OCHOBHOTO
coflepKaHusl y4eOHOro Marepuana, UMeeT IMPOoOebl, He MPENsITCTBYIOMINE
JabHENIIeMy YCBOCHUIO y4eOHOrO MaTepHala; MPUMEHSET IMOJyYeHHbIC
3HAHMS [IPU OTBETE HA BOIIPOC, aHATHU3E MPEIJIOKEHHBIX CUTyalui 1mo 00-
pasily; JIOIMyCKaeT ONIMOKH B HCIOJIb30BAHHHM TEPMHHOJOTHH Y4eOHOTO
npeaMeTa; MOKa3bIBAaeT HENOCTATOYHYIO C(HOPMHPOBAHHOCTH OTIEIBHBIX
3HAaHUH U YMEHUU; BBIBOJIBI M O0OOIICHHS apryMEHTHUPYET C1abo, JIOIMycKa-
€T B HHUX OIIMOKY; 3aTPYyAHIETCS MPH aHAIN3e U 0000IIeHnH yueOHOTO Ma-
Tepuaja; JaeT HEeMOJIHbIE OTBETHI HA BOIIPOCHI MPENOAaBATENs WA BOCIPO-
W3BOJIUT COJIEp)KaHUE paHee MPOYUTAHHOIO Y4eOHOTO TEKCTa, ci1abo CBS-
3aHHOTO C 33JJaHHBIM BOIPOCOM; HCIIONB3yeT HEYMOPSJIOUYECHHYIO CUCTEMY
YCIIOBHBIX 0003HaYE€HHI PH BEJICHUH 3aITHCEH, COIPOBOMKIAIONINX OTBET.

«HeynoBieTBOPUTEIBHOY,
HU3KUH YPOBEHb

BeicraBnsercs, ecni oOy4aromuiics: HE PacKpbUl OCHOBHOE COJAEpKaHHE
y4eOHOro Marepuaia B Mpejenax MOCTaBIEHHBIX BOIPOCOB; HE YMEET MpHU-
MEHSITh UMEIOILIMECS 3HAHNS K PELICHNIO KOHKPETHBIX BOIPOCOB U 3a7a4 10
o0pa3iy; IoIycKaeT B OTBeTe Oosee ABYX IpyObIX OMIMOOK, KOTOpHIE HE
MOJKET UCTIPABHTB JIaXKe MIPU MIOMOIINA 00YYaIOUIMXCS U TIPEToaBaTelsl.

4.3. O1neHo4vHbIE CpeacTBa 1Jisl NPOBCACHUA TEKYIIEro KOHTPOJISA YCIIEBAEMOCTH

TecToBBIC 3a1aHNA

1.9nemMeHTOM MHOKECTBa HATYPAJIbHBIX YUCEN SIBISIETCA. . .

() 7
(2)0
(1) 173
(2) -2

2. Yucno 2,1 mpuHAUICKUT MHOKECTBY ...
(?)B={b|bez, —2<b<3}

(?) A={alaeN, 1<a<10}
(MHC={c/|ceR, —3<c<26}
(?)D={d|deQ, d<2}

1

3. Beruucnure: —15'81Z -19.
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IIpaBuiabHbIi oTBeT: — 64
3

4. Beryucnure: 255 —-0,25.
IIpaBuabHblii oTBeT: 124,75

5. Beruncure: 109, 0,04 +2log, 5.

IpaBuiabHbIii oTBeT:(

6. ana QyHKIMSA y — In(x2 — 5x + 6) + 3. lorja ee o0IacTbl0 3HAYCHUH SABJIACTCS

MHOXECTBO...
(?) [-5; +o)
(?) (—o052) U (3;+0)

(?) (/6 + 5;+x0)
() [3; +o0)

7. Beruncnure  16°°10%1°

(H10

L

(?7)0,5

(7)2

8. Pemnte ypaBuenue 10gp(2x-1) = -3
IIpaBuibHbIH 0TBET:9/16

9. Pemnte ypaBHEeHUE 271 = 1

IIpaBuabHbIi 0oTBeT:7/3

1
—log; 4
10. Beruucaure 32

IIpaBuabHbIH 0TBET:2

1
11. Pemmure HepaBeHCTBO 8% > =

IIpaBuabHbIH oTBET: X > —1

12. Pemmre HepaBeHcTBO  10Q4(7 - X) <3
IIpaBuabHbIi oTBET: X> —57,Xx<7

13. Pemnre ypasuenne 7% —14 7%=

IIpaBuiabHbIi oTBeT: -1
-1

14. ITnst ipoOHO-PAIIMOHATBHOM (HYHKIIAH T TOYKOM pa3pbiBa SIBISIETCA. ..
(?)x=2
(?) x=1
(H x=0
(?7)x=3
- FiM3x

Lim
15. 3nauenue npegena >0 4x paBHO...
™0
(?MH1/4
M1
MH3/4
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16. Haiitu yrinoBoit ko3hHIMEHT KacaTeIbHOW K KPUBOM y=x2 -4 B Touke, abcuucca Ko-

TOpOi paBHa 2

()4
(MH12
(?)8
()0

17. 3akoH OBMXKEHUS MaTEpUATBHOM TOUYKU MMEET BUJL

43 2
S(t)y=t" +t +t’mes(t)_KO_

OpIMHaTa TOYKM B MOMEHT BpeMmeHH t. Torja yckopeHue TOUYKM B MOMEHT BpeMeHu t = 1 paB-

HO...

(?)6
()8

()5
(?)3

18. B kakoii MOMEHT BpEMCHHN CKOPOCTb TOYKH, ,Z[BH)KymefIc;[ [0  3aKOHY

S(t)=t* — 4t +5 pasua 0?

()2
(7)1
(?)8
()0

19. 3anonnute npomnycku: Eciau nocinenoBaTeabHOCTb ....., TO OHA......
(? )MOHOTOHHA; CXOJIUTCS

(?) cxoguTcs; orpaHu4eHa

()MOHOTOHHA M OTPaHUYEHA; CXOJUTCS

(?) orpanuueHa; cXOAUTCS

20. TlocnemoBarenbHOCTH 3aJaHa PEKYPPEHTHBIM COOTHOIIEHHWEM A4 =a, *ad 4;

a, =—2,a, =1. Toraa 4eTBepTHIi YIEH STOHN MOCIEI0BATENBHOCTU (3 PABEH. ..

()5
(1)-2
(7)2
(?) 6
2

21.Haiitu nipenen xl_i)rllz %
IIpaBuiabHbIi oTBeET: -7

6—x—2x2

22. Haittu pezien lim —————
x—o00 3x“+11x+10

IpaBuabHbIii oTBET: -2/3

23. Haiijiute 3HaueHwe IPOU3BOIHON QYHKIMKM Y =€ B ToUKe Xo = 0
IIpaBuiabHbIi oTBeT: 1

24. BeryuciuTe 3Ha4€HHE POU3BOAHON (QYHKIMH y = SIN X — 2x B TOYKe X = 0.
I[IpaBuiabHbIi oTBeET: -1

25. B crage 50 xopoB. M3 Hux 15 kopoB 1-# mopoasl, ocTanbHbIe — 2-if iopoasl. Haiiaure

BCPOATHOCTH TOI'O, YTO CJ'Iy‘-IElfIHO BLI6paHHa$I Ha CTaZla KOPOBa OKAXKECTCA 2-i MOpOABbI.
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(7)04

(7)0,5
(7)0,6
(10,7
(7)52
26. YCTaHOBHUTE COOTBETCTBHE MEXKY (DYHKIMSIMU U XapaKTEPUCTUKAMH STHX (QYHKIUH.
DyHKIUHA XapakTepucTHKH
A. y=2x-3 1. @yHKIMS BO3pacTarouas
B. y=x"—x+2 2. Oynkims yobIBaromas
B. y=4x—x° 3. @yHKIMS UMEET TOUKY MUHUMYMa
I'. y=5-3x 4. OyHKIMS UMEET TOYKY MaKCUMyMa

IIpaBuabHbIii oTBeT: A-1, B-3, B-4, I'-2

27. YCTaHOBHTE COOTBETCTBHE MKy (QYHKIHAMU M XapaKTEPUCTHKAMM ITHX ()YHKIIHIMA
Ha oTpeske [2; 7].

DyHKIMH XapakTepuCcTUKH
A. y=15-Tx 1. ®yHKkMs BO3pacTaeT Ha oTpeske [2; 7]
B. y=—x"+6x—10 2. Oyukims yobiBaeT Ha oTpeske [2; 7]
B. y=x2—5x+7 3. @yHKIMS IPUHUMAET OTPULIATEIbHOE 3HaYe-
HHE B KOXJI0U TOUKe oTpe3ka [2; 7]
I'. y=12x-25 4. @yHKIUSA TPUHUMAET MOJO0XKHUTEIBHOE 3Ha-
YEHHUE B KXKJIOM TOUKE OTpe3ka [2; 7]

IIpaBuabHbIi oTBeT: A-2, b-3, B-4,I'-1

28. YCcTaHOBHTE NOCIIEI0BATEIBHOCT MacC BEIMYHMH 110 BO3PACTAHHIO
1. Macca ¢yr6oapHOTO Ms4a

2. Macca 1o aeBoi Karuin

3. Macca B3pocioro 6eremora

4. Macca cTupaabHON MaIIuHBI

IIpaBuabHblii oTBeT: 2,1,4,3

29. YcTaHOBHTE MOCIIE0BATEILHOCTD TUIOMIAIel BETMUUH 110 BO3PACTAHUIO
1. ITnomiaas 6ajgkoHa B KUIIOM JOME

2. Ilnomanp Tapenku

3. [Inomane Jlagoxkckoro ozepa

4. IInomaab 0JJHON CTOPOHBI MOHETHI

IpaBuabHbli oTBeT: 4,2,1,3

30. 13 momoka noy4daercst 21% CIMBOK, a U3 CITUBOK - 24% macina. CKOJBKO MOTYyIHTCS
Mmacina u3 600 1 monoka?

(?) 52

(?) 24

(130

(?) 78

31.IIpou3BOAUTENHHOCTH IEPBOTO MOJIOYHOTO 11eXa He mpeBbiaeT 950 mauek CIMBOYHOTO
Macia B CyTkH. [Ipon3BoAUTEIHLHOCTS BTOPOTO 11eXa cocTaBisieT 116 % oT mponu3BOIUTENb-
HOCTH 1epBoro 1exa. CKoJIbKO Mavyek Macia Mpou3BeayT 00a 1exa 3a Heelto, T.€. 32 CEMb

CyTOK?

(?) 22125
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(?) 12375
(1) 14364
(?) 10126

32. Kakoit 00beM MOJIOKa MOKET BOMTH B TETPAIAKET B BUJIE TUPAMUJIbI, OCHOBAHUE KOTO-
pO# PaBHOCTOPOHHUM TPEYTOJIBHUK CO CTOPOHOM 20cM, BbICOTOM 24CcM

(70,9

”1

14

(?)1,2

33. CpenHsas KUPHOCTH cuBOYHOTO Macia 80%, a monoka 4%. Ckonbko nmoTpedyeTcst Mo-
JIOKa JUIsl MOJIY4eHUsl 1 KT CIMBOYHOro Macia?

(?) 17

(?) 32

(M 20

(?) 24

34. ABTouucTepHa I IEPEBO3KU MOJIOKa uMeeT (opMy MIIUHApPA. BHyTpeHHMI Mra-
MeTp, KOTOporo paseH 1,4 M, a yinHa - 3,5 M. CKOJIBKO TOHH MOJIOKa MOKHO HaJIUTh B Ta-
KYIO LIUCTEPHY, €CIIM 3aMOJHUTh ee AoBepxy? IlnorHocTs Mosoka 1032 Kr/m>

(?) 6255

(?) 3500,2

(1) 5562,48

(?) 2447

35. Cyro4Has Mpon3BOAUTEIHHOCTh MOJIOKA HA MOJIOYHOM KoMOmHaTe coctaisier 250 000
auTpoB MoJioka. CKoJIbKO pacdacyercsi KopoOOK MOJIOKa BMECTHMOCTBIO 350 mit?

(?) 714

(?) 7142

(?) 71428

(1) 714285

Ycrublii onpoc

1. Uto Takoe 0ObIKHOBEHHAsA Ipo0b? 3anuch 0OBIKHOBEHHOU IpoO6u. OCHOBHOE CBOWCTBO
npo6u. [IpuBectu mpumepsl.

2. CnoxeHue u JieneHne 0ObIKHOBEHHBIX JIpo0eli ¢ pa3HbIMM 3HaMeHaTesssMu. [IpuBectu
IIPUMEPBHL.

3. YMHOXeHuEe M BBIYUTaHHE OOBIKHOBEHHBIX JApoOell C pa3sHbIMU 3HAMEHATEISIMH.
[TpuBecTu mpumepsI.

4. Yro Ttakoe aecstuuHas ApoOb? 3anuch aecsaTHUHOM Tpodu. [IpuBecTu npumepsl.

5. CnoxeHue U JiefeHne AeCATHUHBIX Apooeil. [IpuBectu mpumepsl.

6. YMHOXEHUE U BBIYMTAaHUE AECITUYHBIX apoOei. [IpuBectu nprumMepsl.

7. Yto Takoe anredpandeckas qpoOb. [IpuBecTr npumepsl.

8. OcHOBHOE CcBOWCTBO anreOpanydeckoit apodu. IlpuBectu mpuMepsl.

9. Cnoxenue u fenenue anredpandeckux apoodeit. [lpusectu mpumepsl.

10. Beruntanue u yMHOXeHUE anreOpandeckux apooeit. [IpuBectu npumMepsl.

11. Yro Takoe creneHp ¢ HaTypajJbHbIM NOoKa3arenaeM? CTENeHb MOJI0XKUTEIBHOTO YUCIIa
¢ moObIM mokazareneM. CTerneHb OTPHUIATENLHOIO YHCIIa C YeTHBIM Noka3artesneM. CTeneHb
OTPHULATENIBHOTO YNCIIa C HEYETHBIM NoKa3areneM. [IpuBectu npumepsl.

12. CBoiicTBa CcTeNEeHN C LeNbIM MoKaszaresaeM. [IpuBect npumepsl.
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13.

Uro Ttakoe ypaBHeHue? KopHu ypaBHeHHA? YUTO 3HAYUT pPELIUTh ypaBHEHUE?

[IpuBecTr npuMepsl.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
. Kakas ¢pynkuust Ha3pIBaeTCsl IEpUOAUYECKOMN?
32.
33,
34,
35.
36.
37.
38.
39,
40.
41.

31

Anroputm penieHusi ypaBHeHuil. [Ipusectu npumMepst.

Anroput™ peueHus ApoOHOro ypaBHeHus. [IpuBecTu npumepsl.
KBanpartubiii KopeHb. ApudMeTHuecKuil KBaApaTHbI KOopeHb. [IpuBecTu mpuMepsl.
CaoiicTBa apudmernyeckoro kBaapaTHoro kopHs. [IpuBectu npumepsl.
YpaBuenue x° = a u ero kopHu. [IpHBeCTH mpHMepBL.

CaoiicTBa KBaJipaTHBIX KopHel. [IpuBectu mpumep.

Kybunyeckunii kopens. [IpuBectu mpumepsi.

JlaiiTe onpeeneHue YucaoBOr PyHKITUH.

Yro Takoe apryMeHT QyHKIUHU?

Uro Ha3biBaeTcsa 00JaCTbiO ONpeaeacHUs GyHKIHU?

UYro Takoe 061acTh 3HaUCHUS (PYHKITUU?

Urto Ha3zwiBaeTcs rpadukom GyHKIUN?

Kakue npeoOpaszoBanus rpadukoB ¢pyHkuuii Bel 3Haere? Ilepeunciure.
Jaiite onpenenenue 46THON QYHKIIUH.

Kakas ¢yHKIMs Ha3pIBaeTCsl HEYETHOM?

HazoBute ocobeHHOCTh rpaduka 4€THOU PyHKINU.

KakoBa oco0eHHOCTB rpaduka Heu€THON QyHKIUI?

Kakas ¢yHKIMs Ha3pIBaeTCs BO3pacTaronieil Ha MHO)kecTBe P?

Kakas ¢yHkuMs Ha3piBaeTcs yObIBatolieid Ha MHOKecTBe P?

Kakas Touka Ha3bpIBaeTCsS TOUKOW MUHUMYMa (DYHKIHH?

Kakas Touka Ha3bIBaeTCs TOUKOM MakCUMyMa (GyHKLIUU?

Kak Ha3pIBarOTCA TOYKM max U min?

Cdhopmynupyiite onpeneneHue gorapugma, OCHOBHbIE CBOICTBA JIorapu(pMoB.

Yro Ttakoe panuaHHas Mepa yria?

CdhopmynupyiiTe OCHOBHbIE TPUTOHOMETPUUYECKUE TOXKIAECTBA.

Pemrenne npoctenmmx TpPUrOHOMETPUYECKUI YPaBHEHHMN.

Jaiite ompeneneHue Mpou3BOAHON (QyHKIMH, cHOPMYIUPYHTE OCHOBHBIE MpPaBUIIA

muddepeHIMpOBaHUS.

42.
43.
44.
45.

VYpaBHeHHe KacaTenbHOU K rpaduky ¢ yHKITUH.
CdopmynupoBath CBOWCTBA MapasuieIenuIeia

Jlatb onpenenenue TeTpasapa. Ha3zsaTe ero sneMeHTHI

Jate onpenenenue napamnenenunena. HazpaTe ero 3eMeHThbI

4.4. OueHo4Hble CpeaCcTBa /sl IPOBeAeHUs NPOMEKYTOUYHOM aTTecTAlNHU

Bonpocs! ns 1u¢pepeHUMPOBAHHOIO 3a4eTa

1. llenble U paniOHaNbHbBIE YKCIA.

2. JleficTBUTEIILHBIC YHCIIA.

3. IlpubnmkeHHbIC BBIYMCIICHHUS.

5. Apudmernyeckue onepanuy HaJl KOMITJIEKCHBIMHA YHCIIaMH.

6. OOnacte ompeneneHuss ¥ MHOXXECTBO 3HAYCHWH; TpapuK (QYHKIUH, MMOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.

7. MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh (DYHKIIUH.

8. Obnacth ompeneneHus 1 001acTh 3HaUEHUH 00paTHOM QyHKIMH.

9. I'paduk oOpaTHON QYHKIIUH.

10.

Kopensb n-oii crenenu.
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11.
12.
13.

KopHu HaTypanbHOH CTENEHN U3 YKCIa U UX CBOMCTBA.
[IpeobpazoBanue upparmoOHATHHBIX BEIPAKCHHM.
Crenenu ¢ palMoHaJIbHBIMU IIOKA3aTENSIMU, UX CBOMCTBA.

14. TIpeoOpa3oBaHue CTEIIEHHBIX BBIPAKEHUH, UCIIOJB3YysI CBOWCTBA CTECIICHEH.

15.
16.
17.
18.
19.
20.
21.

Crenenu c 1eHCTBUTEIbHBIMY [10KA3aTEISIMU, UX CBOMCTBA.
Jlorapudm. OcHOBHOE JOrapuHMUYECKOE TOXKIECTBO.
JlecATUYHBIEC U HATypaJIbHBIC JIOTAPU(PMBI.
[IpaBuna neicTBuii ¢ orapudmamu.
Onpenenenre noka3aTenbHON (YHKIINH, €€ CBOMCTBA U TpaduK.
Onpenenenus gorapudmuyueckoil GyHKIMH, ee CBOWCTBA U rpaduK.
Pemenne mnpocredmux MOKa3aTENbHBIX M JOTapUPMHUECKUX ypaBHEHHUA U

HEPAaBCHCTB.

23
24

BEKTODA.
25
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. Bzanmnuoe PACIIOJIOKCHUC IIPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE.
. CltoxeHne 1 BRIYMTAHHE BCKTOPOB. YMHOXKEHHIE BCKTOpa Ha 4YHCJIO. KOMHHaHapHBIe

. KOOp,I[I/IHaTbI TOYKHU U KOOPAHWHATBI BEKTOpA. CKaJ'ISIpHOG IMPOU3BCACHUC BCKTOPOB.

Bompocs! qust 3k3aMeHa

. IIpenen nocnenosarensHoctu. [Ipenen pynkuun.

. [lonsiTrie 0 Mpou3BOAHON PYHKIIMH, €€ TeOMETPUUECKHIl 1 (PU3NUECKUI CMBICTT.

. IIpon3BOHBIE CYMMBI, pa3HOCTH, IPOU3BEIECHHUS, YACTHOTO.

. [Ipon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIUH.

. YpaBHEHHE KacaTeIbHOM.

. Bozpacranue u yOpiBanue QpyHKIUNA. DKCTPEMYMBI PYHKIIHH.

. MOHOTOHHOCTB, Y€THOCTH, HEYETHOCTH (PYHKITHIA.

. Bropas mpousBoiHasi, ee reoMeTpUuecKuil U GU3NYECKUN CMBICI.

. [IpuMeHeHre TPOU3BOTHOM K HCCIICIOBAHUIO (DYHKITUI M IIOCTPOCHHUIO TPAPHUKOB.

. HpI/IMepLI HCIIOJIB30BaHMA HpOHBBOHHOﬁ AJI1 HAXOXKACHHUA HAWITYUHICTO pCHICHUS B

MPUKJIAAHBIX 3aaa4dax.

11
12
13
14

. IlepBooOpazHas, MpaBuiI0 HAX0XKICHHUsI, OCHOBHOE CBOICTBO NEpBOOOPa3HOM.

. HeonpeneneHHBIM U ONpeeeHHbIA U HHTETPAJL.

. ®opmyna HetoTona—JleiiOHuna. Beruncinenue HHTErpaos.

. [IpuMeHeHne onpeaesIeHHOro HHTErpala Juisi HaXOKACHUS IIJI0IA A KPUBOIMHENHON

Tpareuuu.

15
16
17

. OCHOBHBIE TTOHATHUSI KOMOWHATOPHKHU.
. 3a/1aun Ha MOJICUET YMCIIA Pa3MEIICHHM, TePEeCTaHOBOK, COUETAHUM.
. CoObITHE, BEPOATHOCTh COOBITHS, CIOKEHNE U YMHOXKEeHHE BeposiTHOcTel. [loHsTHE

0 HE3aBHCHMOCTH COOBITHIA.

18

. IlpencraBnenue naHHBIX (TaONUIBI, auUarpammbl, rpaduku), BbIOOpKa, cpeaHee

apI/I(i)MCTI/I‘leCKOC, MCJIMaHa, MOJia psaa. IlonsaTue o 3ama4ax MaTeMaTHIECKOM CTaTUCTUKU

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.

Pannannas mepa yrna.

CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YUCIIA.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

@opMyIIbI IPUBEAECHUS.

CHHYC ¥ KOCHHYC IBOMHOTO yIJIa.

ApKcHHYC, apKKOCUHYC, apKTaHI€HC YnCIIa.

[Ipocreiimme TPUroHOMETPUUECKUE YPABHEHMUS.
Tpuronomerpuueckue QyHKIUH, UX CBOICTBA U rpadUKH.
B3anMHOe pacnionoxeHue npsMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
IIpusma. IIpsamas u HaknoHHas npusma. IIpaBunbHas npusma.
[Tapannenenunen. Kyo.

IMupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.

29



31. Hunmuuap u KoHyc. Y CeUeHHBINH KOHYC.

32. lllap u cdepa, UX ceyeHUsI.

33. CoObITHE, BEPOSITHOCTD COOBITHS, CIOKEHNE U YMHOXKEHUE BeposTtHOcTel. [loHsTue
0 HE3aBHCUMOCTHU COOBITHIA.

34. YucnoBele XapaKTEPUCTUKH CIIy4alHBIX BEJIMYMH: MaTEMaTHYeCKOe OXHJIaHHE,
JMCIIEPCHS ¥ CTaHJAPTHOE OTKJIOHEHHE.

35. IlpexacraBnenue AaHHBIX (TaONWIBI, AUAarpaMMbl, TpauKu), BBHIOOpKa, CpeaHee
apudmeTHIecKoe, Menuana, Moja psijaa. [lonarue o 3agagax MaTeMaTHYECKOM CTATUCTUKU

Ipunoxenue 1
Jlner nepunoanvecKux nNpoBepok padoyeii nporpaMmmbl
1 MH(oOpMaLUsi 0 BHECEHHBIX M3MEHECHHUAX

[TorpebHoCTH
JoipkHOCTHOE NTHTIO, B KOPPEKTHPOBKE
IIPOBOMBIIIEE TIPO- Wudopmanus o BHECEHHBIX
ara YKa3aHUEM COOTBET-
Bepky: ©.1.0., U3MEHEHUAX

CTBYIOIIIUX PA3ICJIOB

JOJKHOCTh .
paboueil mporpaMMbl

30
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