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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
U €CTECTBEHHO-HAaY4HbIX JUCHUILINH (mpoTtokon Nell ot 24.06.2025 r.)

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

Pabouas mporpamma paccMOTpeHa U yTBEPIKJICHA HA 3aCEAaHHUH NMPEAMETHOM (IIUKIIOBOM)
xomuccuu (mpotokoi Nell ot 24.06.2025 r.)
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IIpeacenarenn mpeaAMeTHOM (IIUKJI0BOI) KOMUCCHHT s 3apasmmmua H.B.

3aseayrommii otaenenuem CIIO - I'opianos C.A.



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

1.1. O6aacTh NpUMEHEHHsI IPOTrPaMMBbI
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))
(nampaBsieHHOCTh TEXHOJIOT U MSICHBIX [TPOJLYKTOB).

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-CIICICTBEHHBIC CBSI3U 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, IpeIaraTb OPUTHHAIb-
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 PACCYXKICHUS 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/ICICHHBI MHTETpall; YMEHHUE 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 NMPOM3BOHYIO 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, ToOKazaTenbHas (QYHKIHS, 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 PeabHON KHU3HH;
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 CeMeWHBIMH (DMHAHCAMH); COCTABJISATH BBIPAXKeE-
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, TUCIIEePCHs, 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 TOMOIIbIO TAOJHUIl M JUArpaMM; 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 TIpaUUECKUX 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 OOJIBIIKX 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 MEXKAY IUIOCKOCTSMH, 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 IMOHATHSIMU: 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, MWIHH/PA, TUIOIIAb
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 PACIO3HaBaTh CHUMMETPHIO 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 MMOIOOHBIX (GUTYP MPH pe-
[ICHUH 33]1a9;

- 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, CKAJISAPHOE MPOU3BEJIC-
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 IUIsl pEeLICHUs 3aJauyd, 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 COAEP KAHUE JUCHUIIJIMHBI
2.1. O0bEM TUCHUIINHBI U BUbI Y4eOHOH padoThl

Buj yueOHbIX 3aHATHIA

0O0nEéM yacoB

cemMecTp Hroro
1 2
YueOHas Harpy3ka (Bcero) 78 154 232
O0s3aTesibHAs AyANTOPHAsl HArpPy3Ka (Bcero), B TOM YHcJIe: 68 140 208
- IEKLUU 34 69 103
- MPAKTUYECKUE 3aHATHUS 34 69 103
CamocTrosiTeJibHasi padora 10 8 18-
KouncyabTanumn - 2 2
dopMa NMPoOMe:KYTOUHOH ATTECTAIMHU 1O TUCHUTIINHE - +
-1 GepeHInpOBaHHbIH 3a4eT + *6' *6'

-3K3aMCH




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 MNpPOoPEecCHOHAIbHOH 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.

HepequL JAOKYMCHTOB, ITOATBCPIKAAIOIIUX Ha.]'II/ILII/Ie/HpaBO HCIIO0JIb30BaHHA HPI(prBBIX

(anexkTpoHHBIX) 6ubIMOTEK, DBC

1 KonTpakt Ne 146//1Y ot 29.01.2024 (OBC 29.01.2024 -
«ZNANIUM.COMy) 28.01.2025
2 Jlunensnonnpiii kKoHTpakT Ne 190/]1Y ot 02.07.2024 05.08.2024 —
(OBC Opaiit — CI10) 04.08.2025
11.11.2024 —
3 | Kontpakt Ne 310//1Y ot 11.11.2024 (3BC «Jlanb») 10.11.2025
KonTpakt Ne 114/]1Y ot 28.05.2024 (DITY. 10-11 k1.
. 31.10.2024 —
4 | U3p-Bo «lIpocBewmienne». dnexkrponHslil pecype CI1O
30.10.2025
«PROFobpazoBanue»)
2025- 5 KonTpakt Ne 327/]1Y ot 25.11.2024 (OBC 25.11.2024 -
2026 «IPRbooks») 24.11.2025
5 KonTpakt Ne 11771/24PROF/300/AY ot 28.10.2024 01.12.2024 -
(Onexrponnslii pecypc CITO «PROFob6pa3zoBanuey) 30.11.2025
28.03.2017 —
7 Horosop Nel01/H2B/2097 ot 28.03.2017 (Hauumo- 28.03.2022 (mpo-
HaJbHas deKTpoHHas oudauoreka (HOB)) JIOHTaUs 10
28.03.2027)
KonTpakt Ne 417/]1T ot 28.12.2024 na npuobperenue | 01.01.2025 —
8 o
MEePUOIUYECKHUX U3TaHUM 31.12.2025
AKT BBOJIa B OKCILTyaTaInio DJIEKTPOHHON OubanoTe-
9 | BFAY Ne 33 o1 19.01.2016 beceportio

ObecrieyeHHOCTh YU4EOHOH TUTEpaTypoll Mpu peanuzaiuu pabodel mporpaMmsl
3.1.1. OCHOBHBIE UCTOUYHUKH:

1. bammakoB M.M. Marematuka: yued. Al CTyI€HTOB yUpexJIeHHH cpel. mpod. odpa-

3oBaaus. — M.: OO0 «O06pa3oBaTenbHO-U3AATEIBCKUHN TIEHTP «Akamemus», 2025. — 288 c.

3.1.2. JIomOMHUTENBHBIC HCTOUHUKH:

1. Bapnymkua B. B. DnemeHTsl BbIicHIel MaTemMaTwku. YueOHUK. B 2-x Tomax. I,
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https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-146-%D0%94%D0%A3-%D0%BE%D1%82-29.01.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-190-%D0%94%D0%A3-%D0%BE%D1%82-02.07.2024-%D0%AE%D1%80%D0%B0%D0%B9%D1%82-%D0%A1%D0%9F%D0%9E.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-310-%D0%94%D0%A3-%D0%BE%D1%82-11.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-114-%D0%94%D0%A3-%D0%BE%D1%82-28.05.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-327-%D0%94%D0%A3-%D0%BE%D1%82-25.11.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2024/11/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-11771-24PROF-300-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2025/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-417-%D0%94%D0%A2-%D0%BE%D1%82-28.12.2024.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf

Marematnka. D1eMeHTHI BhIciiel MaTematuku: YueOHuk: B 2 tomax Tom 1. - Mocksa: OOO
«KYPCp, 2024 - 304 c. - [BH]. - Pexum JlocTyIma:
<URL:https://znanium.com/catalog/document?id=353019>.

2. bapaymkua B. B. DnemeHTsl BbICHICH MaTeMaTHkH. Y4eOHHK. B 2-x Tomax. 2,
Maremarnka. DIEMEHTHI BbICIIeH mMareMaTuku: YueOHuk: B 2 Tomax Tom 2 - Mocksa: OOO
«KYPCp, 2024. - 368 C. - [DH]. - Pexum JloCTyIa:
<URL:https://znanium.com/catalog/document?id=346041>.

3. llunaves, B. C. Maremaruka: YueOHuk u npaktuky™m / [llumaue B. C. ; mox pen.
Tuxonoa A. H. - 8-e u3n., mep. u gom .- DnekTpoH. naH. - Mocksa: U3natenbctBo FOpaiir,
2024.- 447 c. - [DU]. - Pesxum moctyma: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. T'eomerpusi: Yuebnoe nocodue / I'yceB B. A., Koxyxos U. b., [Ipokodbes
A. A. - 2-e u31., UCHIp. U I01.- DJIEKTPOH. JaH. - Mocka: M3narenscTBo HOpaiit, 2024.- 280 c. -
- [@H]. - <URL.:https://urait.ru/bcode/474920>.

3.1.3. Meroanueckue u3JaHus:

1. Marematuka [D7eKTpOHHBINH pecypc]: METOAMYECKHE YKa3aHUS M0 U3YYCHHIO IUCIIH-
IUTAHBL JUTSE OOYYaroIUXCs MO CHENUATBHOCTAM CPEeIHEr0 MpOoecCHOHATHLHOrO 00pa3oBaHUs
19.02.12 «TexHonorust NpOAYKTOB MUTAHUS KUBOTHOTO MpoucxoxaeHus», 36.01.02 «Berepu-
Hapus», 36.02.05 «Kunonorus» / [cocT.: A.A. Cenunxuna, H.I'. Cnupuna, A.A. Llemepxun-
ckuil]. - Boponex: BopoHexkckuil rocy1apcTBEHHBIN arpapHblii yHHUBepcUTET, 2025. - Pexum
JOCTYyTIA: JUIsi aBTOPM30BAaHHBIX IMOJIb30BaTeei. - TekcroBeiii daitn. - Adobe Acrobat Reader
4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10867.pdf>.

3.1.4. [lepuoandeckue U3aHUS

1. BectHuk BOpOHEKCKOro TrOCyIapCTBEHHOTO arpapHOro YHUBEPCUTETA: TEOpeTHYe-
CKHUIl HHAYYHO-TIpaKTHYEeCKUi sxypHai / BopoHex. roc. arpap. yH-T - Boponex: B[AY, 1998-

3.1.5. CaiiTbl U MH(OPMAITMOHHBIE TOPTAIIBI

1. http://Muno6puayku.pd/ - MunuctepctBo obpazoBanus PD;

2. http:/edu.ru/ - denepanbHblii 00pa30BaTENbHBINA MOPTA;

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

4. http://school-collection.edu.ru/ — DnektpoHHbIi yueOHMK «MaTemaTtuka B MIKOJE,
XXI Bex».

5. http://fcior.edu.ru/ - wuHpOpMALMOHHBIE, TPEHUPOBOYHBIE W  KOHTPOJbHBIC
MaTepHabL.

3.2. MaTepuajibHO-TEXHHYECKOE H MPOrPaMMHOE o0ecrevueHue

CBezieHHs 0 MPOrpaMMHOM 00€CTIeUeHUH 00IIIer0 Ha3HAYCHUS

No HazBanue Pa3smemnienne

1 | Onepanuonnsie cuctemsl MS Windows / Linux HK B sroxanbHoi cetn

BIr'AY

5 [Makets! opucHbix npuaokeruit Office MS Windows / 1K B nokaibHOI ceTr
OpenOffice BIr'Ay

3 [Mporpammer it npocmoTpa daiito Adobe Reader / DjVu 1K B noKaibHOI ceTn
Reader BI'AY

4 bpayseps! SInnexc bpayszep / Mozilla Firefox / Internet 1K B noKaibHOI ceTn
Explorer BIr'Ay

IIK B nokajinLHOM ceTH

5 | AnruBupycnas nporpamma DriWeb ES BLAY
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https://znanium.com/catalog/document?id=353019
https://znanium.com/catalog/document?id=346041
https://urait.ru/bcode/469417
https://urait.ru/bcode/474920
http://catalog.vsau.ru/elib/metod/m10867.pdf
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

. IIK B oxanbpHOM cetn
6 | [Iporpamma-apxuBatop 7-Zi
7 | Mynbsrumenua npourpsisatens MediaPlayer Classic TK B jioxkanbHO# ceTn
BIrAY
8 | [lnardopma onnaiiH-oOy4enus eLearning server MK B 10xabHoi ceru
BIrAY
9 | Cucrema koMmbOTepHOro TectrupoBanus AST Test TK B noxkasbHO# ceTn
BIrAY
[Tomenienus s BeleHUs] 00pa30BaTENBHOTO MPOLecca U 000PyAOBaHNE
Ne /1 HamMeHoBaHMEe 00BEKTa, MOATBEPXkar0-| AJpec (MECTOIMOJIOKEHUE) O0BEKTa, MOJITBEPIKIa-

IIero HaJIM4ue MaTepHalIbHO-
TEXHUYECKOro obecredeHus, ¢ IMepeyHeM
OCHOBHOTO 000py10BaHUSI.

IONIEr0  HaIWYHe  MaTepHaJIbHO-TEXHUYECKOTO
obecrnedeHus (C ykazaHHEM HOMEpPaA TaKOTO 00beKTa
B COOTBETCTBUU C JIOKYMEHTaMH 10 TEXHHUYECKOM
WHBEHTApU3aIINN ).

1 |VYueGHas aymguropus Uis MPOBENSHUS 3a-
HATUI BCEX BUJIOB, B TOM YHCIIE TPYIIIO-
BbIX M HHJHUBUAYAJIBHBIX KOHCYJbTALIUH,
TEKYIIEro KOHTPOJS W IPOMEXKYTOYHOI
aTTecTallii: KOMIUIEKT y4eOHOW mebenw,
JICMOHCTPAIIMOHHOE 00O0PYIOBaHUE, y4eO-
HO-HAIJIAAHBIE TOCOOUS.

394087, Boponexckas obmacTts, T. BopoHex, yi.
TumupsizeBa, 21. 3nanne ydeOHOTO KOpITyca OT[e-
JICHUSI CPEAHEro MPOoeCCUOHAIBHOTO 00pa30BaHUs
(Kopmrye CIIO, o6mexutue Ne 6) Aya. 107.

[lomemenne st caMoOCTOSTENbHOM pabdo-
THI: KOMIUIEKT y4eOHON meOenw, MeMOH-
CTPallMOHHOE O0OpYJIOBaHHWE W Yy4eOHO-
HarjisiJHbIC HOCO6I/I$1, KOMIIBIOTCPpHAA TCX-
HUKAa C BO3MOXXHOCTBIO TOJKIIOYCHUS K
cetn «/HTEpHET» U ObecreueHneM JI0CTy-
na B DJIEKTPOHHYIO HMH(POPMAIMOHHO-
00pa3oBaTEIbHYI0 Cpeny, HCIOIb3yeMoe
nporpammHoe obecnieuenne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sumexc Bpaysep/
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice

394087, Boponexckas obmacts, T. BopoHex, yi.
TumupsizeBa, 21. 3nanne ydeOHOTO KOpITyca OT[e-
JICHUS CPEAHEro MPOoeCCUOHAIBHOTO 00pa30BaHUs
(Kopmyce CIIO, o6mmiexutue Ne 6) Aya. 103.

4. ®OHJ OHEHOYHBIX CPEJACTB, KOHTPOJIb 1 OLIEHKA PE3YJIbTA-
TOB OCBOEHMUSI JUCHUITJINHBI
4.1. OueHka pe3yJabTATOB 0CBOEHHUsI JUCIHHUILIHHBI

Koa u naumenoBanue ¢op-
MUPYeMBIX KOMNeTeHIn i

(I)OprI H METOAbI KOHTPOJIA U OIICHKH

OK-01. Bei6upars crnoco0b
perieHus 3a1a4 npogeccu-
OHAJIBHOU JEATEIHLHOCTH
IMPUMCEHHUTEIILHO K pas3jind-

HUA 3aa4a4;

Dopmbl KOnmpona odyuenu:
- MIPaKTUYECKOE 3aJaHue MPUMEHEHUSI MaTEMaTHYECKUX METOIOB AJI pellie

- yCTHBII>'I OITPOC MO OCHOBHBIM MAaTCMATHYCCKHUM IMOHATHUAM, UCIIOJIb3YCMbIN
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HBIM KOHTCKCTaM.

JUTSL OTIMICAHUS PA3JIMYHBIX TIPOIIECCOB U SIBIICHUH;
- KOHTPOJIbHAS padoTa;

- TECTUPOBAHUE

Dopmbl OueHKu pe3yIbMAmuUeHOCMU 00yueHus: TPAIUUHOHHAS CHUCTEM
OTMETOK B Oayiax 3a KaXIylo BBITIOJHEHHYIO pabOTy, Ha OCHOBE KOTOPHIX
BBICTABJISICTCSI UTOTOBasi OTMETKA.

4.2. Kputepum olleHKH pPe3yJbTaTOB 00y4YeHHUs

4.2.1. Kputepumn oieHKH 3K3aMeHa

OneHka, ypoBeHb

Ornrcanre KpuTepueB

«OT1InaHOY,
BBICOKUU YPOBEHb

OOy4aroIuics moka3an IPOYHbIC 3HAHUS OCHOBHBIX IMOJIOKEHUH yueOHOH
TUCIUIUTNHBI, YMEHHE CaMOCTOSTENFHO pellaTh KOHKpPETHBIE MpaKTHde-
CKHe€ 33/1a4¥ TOBBIIIIEHHOHN CII0KHOCTH, CBOOOIHO MCIOJIH30BATh CIPABOY-
HYIO JINTEPATypPy, JeJIaTh 000CHOBAHHBIC BEIBOJIBI.

«Xopoioy,
MOBBIIICHHBII YPOBEHBb

OO6yuaromuiicst Toka3an NPOYHbIC 3HAHWSI OCHOBHBIX MOJIOKEHUH yueOHOU
JUCLWIUINHBI, YMEHHE CaMOCTOSTENIBHO pPEIlaTh KOHKPETHBIE MpaKTHYeE-
CKHE 3aJaud, IpeayCMOTPEHHBIE paboyueii MPOrpaMMOid, OpUEHTHPOBATHCS
B PEKOMEHI0BaHHOW CIPAaBOYHOW JUTEpAType, YMEET MPABUIBHO OLIEHUTh
MIOJIyYEHHBIE PE3YIbTATHI.

«Y TOBIIETBOPUTEIILHOY,
IIOPOrOBBIA YPOBEHb

OOy4Jaromuiicss TIOKa3all 3HaHHE OCHOBHBEIX TMOJIOKEHUH y49eOHOW AHCIIN-
IJIMHBI, YMCHHEC IMOJIy4aTh C IIOMOIIBIO NPCIOAAaBaTECIIA NPaBUJIbHOC PCIIC-
HUE€ KOHKPETHOW MpaKkTU4eCKOHM 3a/ladydl W3 YKcia NpeayCMOTPEHHBIX pa-
0odeil mporpamMMol, 3HAKOMCTBO C PEKOMEHIOBAaHHOM CIPaBOYHOMN JIMTE-

partypoil.

«HeynoBneTBOpUTENBHOY»
HU3KUH YPOBEHb

[Ipu oTBeTe 00yvaroIIEeToCs BBISIBUIINCH CYILIECTBEHHBIE TIPOOEIBI B 3HAHU-
SIX OCHOBHBIX INOJOKEHUH y4eOHOM IUCHMIUIMHBI, HEYMEHUE C TIOMOLIBIO
IperoaBareis MOJyYUTh NMPAaBUIbHOE pEIIEHHE KOHKPETHON MpaKTH4e-
CKOW 3aJ1a4¥ U3 YMClia MPEeJyCMOTPEHHBIX padouell mporpaMmoil yueOHoH
JUCIMIIINHBI.

4.2.2.

Kpurtepun onenkn nudggepeHunpoBaHHOrO 3a4eTa

OneHka, ypoBEHb

OnucaHyne KpUTEpreB

«3a4TeHo (OTIUYHO)»,
BBICOKUI YPOBEHb

OO6yuaromuiicst TIyOOKO ¥ IIPOYHO YCBOMII BECh MIPOTPAMMHBIN MaTepHa,
HCUEpIbIBAIONIE, TTOCIEJOBATENIBHO, TPAMOTHO U JIOTUYECKH CTPOWHO €ro
W3JaraeT, He 3aTPYAHAETCS C OTBETOM IIPH BHIOM3MEHEHUH 3a/laHMUsl, CBO-
0O0JTHO CTIpaBJIseTCs C 3aJ]a4aMH U TIPAKTUIECKUMU 3aJaHUSIMHU, TPABUIIEHO
00OCHOBBIBAET MPUHSTHIE PEIICHUs], YMEET CAaMOCTOSTEIBHO 00001mAaTh U
U3J1araTh MaTepua, He JOMycKas OMHUOOK.

«3adreHo (Xoporo)y,
MOBBIIIICHHBIN YPOBEHB

OOyuatomuiicss TBepO 3HAET NPOrpPaMMHBIN MaTepuall, TPAMOTHO M IO
CYIIECTBY M3JIaraeT ero, He JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEN B OT-
BETE Ha BOIPOC, MOXKET MPABHIBHO MPHUMEHATh TEOPETHUYECKUE IOJIOKE-
HUS ¥ BJaJeeT HeOOXOANMBIMU YMEHHSIMU U HAaBBIKAMHU IIPH BBHIIOJIHEHUH
MPAKTUYECKUX 3aTaHuM.

«3a4yTeHo
(YITOBIETBOPUTEITHHO))
, IOPOTOBBIM YPOBEHb

OOy4aroImuiicss yCBOMJ TOJILKO OCHOBHOM MaTepuall, HO He 3HAeT OTJEIb-
HBIX JeTajlel, AOMyCcKaeT HETOYHOCTH, HEAOCTATOYHO MpaBUIIbHBIC (op-
MyJ'II/IpOBKI/I, HapymaeT IIOCIICJOBATCIBHOCTh B N3JI0OKCHUHU HpOFpaMMHOFO
MaTepuala M HWCOBITHIBAET 3aTPYAHEHHA B BBINOJHEHUHM MPAKTUYECKHUX
3aJaHUM.

«Heszauteno
(HEYZIOBIETBOPUTEIHHO)»
HU3KHH ypOBEHb

OO0yuaromuiics He 3HaeT 3HAYNTENBHON YacTH MPOrPaMMHOTO MaTepHuana,
JIOITYCKaeT CYLIECTBEHHBIE OIIUOKH, ¢ OONBLIMMHU 3aTPyIHEHUSIMH BBIIOJI-
HSET NMPAaKTUYECKUE 3aJaHMsl, 3aJaUH.

4.2.3. Kputepuu olleHKH KOHTPOJIBHBIX padoT

OrneHka, ypoBeHb

| Onucanne KpUTEpUEB
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«OTan4aHOY,
BBICOKUI YPOBEHb

IPaGoTa, BEIIOJHEHHAS ITOIHOCTLIO O€3 OIINOOK U HEJOYETOB.

«Xoporoy,
MOBBIIICHHBIN YPOBEHb

PaboTa, BBIMONHEHHAs TOJHOCTHIO, HO MPH HAIWYHMU B HeW He Ooiee 0JHOM
HerpyOoif OIMOKHM ¥ OTHOTO HeJo4eTa, He 0oJiee IBYX HEJTOYETOB.

«Y IOBIIETBOPUTEIBEHOY,
0a30BBIll YPOBEHb

OO0yvaromuiicss TPaBWIHHO BEHITIONHII HE MeHee 2/3 Bceil paboThl WiH
momycTua He Oonee OgHOHM rpyOol OMIMOKM M JIBYX HEIOYETOB, HE Ooiee
oTHOM Tpy00ii M 0JJHOM HEeTpy0OOil OIIMOKH.

«HeynoBierBoputenpHoO»,
HU3KUN YPOBEHb

O0yJaromuiics IpaBUIHLHO BHITIOJHEHO MeHee 2/3 Bcel paboTEHI.

4.2.4. KpuTepHuu OlleHKH YCTHOTO ONpoca

OrneHka, ypoBeHb

Onucanue KpUTEpUEB

«OTIaHOY,
BBICOKUH YPOBEHb

BrictaBnsercs, ecau OOyYaloUIWCs TOCTENOBATEILHO, YETKO, CBSI3HO,
000CHOBaHHO W 0€30MHMO0YHO M3NaracT yueOHBI MaTepuan; AaeT OTBET B
JIOTMYECKOH TOCIEN0BATEIbHOCTH C UCIOIb30BAHUEM IPUHITON TEPMHUHO-
JIOTUM; TIOKa3bIBA€T INOHMMAHUC CYHIHOCTHU paCcCMaTpUBACMBIX HOHﬂTHﬁ,
SIBJICHUM M 3aKOHOMEPHOCTEW, TEOPHUH, B3aMMOCBSI3EH; YMEET BBIICISTH
TJIABHOE, CAMOCTOSATENIHO OATBEPKAATh OTBET KOHKPETHBIMH IIPUMEPaMHU,
(hakTaMu; CaMOCTOSTENIFHO aHATU3UPYET U 0000IaeT TeOpeTHIecKuii Ma-
Tepuai; cBOOOTHO ycTaHABIUBAET MEXIIPEMETHBIE (HA OCHOBE paHee Ipu-
0OpeTeHHBIX 3HAHWI) U BHYTPHUIIPEIMETHBIE CBS3W; YBEPEHHO W 0e30mIn-
00YHO MpHUMEHSET IMOJyYeHHbIE 3HAHUS B PELICHUM HOBBIX, paHee HE
BCTPCUABHIMXCH 3a/lad; pallMOHAJIbHO MCHOJIB3YCT CIIPABOYHBIC MAaTCPUAJIbI,
yueOHUK, JONOTHUTENBHYIO JTUTEPATypy, IPUMCHSET YIOPSIIOUYCHHYIO CH-
CTeMy YCJIOBHBIX 0003HaueHHMH MpPU BEACHUH 3aIMCEH, CONMPOBOXKIAFOLINX
OTBET; AOITYCKAC€T B OTBETC HCAOYCThI, KOTOPLIC JICTKO UCIPABJIACT 11O TPEC-
0OOBaHHIO MPETIOIABATENS.

«Xopouioy,
MOBBILICHHBIN YPOBEHb

BeicTaBnsiercst, ecnu o0ydaromuiics MOKa3bIBaeT 3HAHUE BCETO M3YUCH-
HOTr0 y4eOHOIro Marepuala; 1aeT B OCHOBHOM IIPAaBWIIBHBIN OTBET; y4ueO-
HBIM MaTepuan u3jlaraeT B 00OCHOBaHHOHM JIOTMYECKON MOCIeI0BaTelb-
HOCTH, TIPY 3TOM JOITyCKaeT O/IHY HerpyOyro omuOKy uian He Oosee AByX
HEIOYETOB B MCIIOJIb30BAHUM TEPMUHOJIOTUU YY€OHOTO MpeaMeTa, KOTo-
pble MOXKET UCIPABUTH CAMOCTOSTEIBbHO; aHAIN3UPYET U 0000IaeT Teo-
peTHUYecKuii MaTepualt; coONI01aeT OCHOBHBIE TIPaBUiIa KYJIbTYPHl YCTHOM
peuu; IPUMEHSET YHOPSIIOUCHHYIO CUCTEMY YCIOBHBIX 0003HAYEHUH MpH
BEJCHUH 3aIIMCEH, CONMPOBOXKIAIONINX OTBET.

«Y 1OBIIETBOPHUTEIBLHOY,
MOPOTOBBIA YPOBEHb

BrictaBnsercs, ecny 00y4aromuiics: 1eMOHCTPUPYET YCBOSHHE OCHOBHOTO
coJiepKaHusl yyeOHOrO MaTepuala, HMeeT MpoOesbl, He MPEmSTCTBYIONINE
JabHEHIIIEeMy YCBOCHHUIO Y4EOHOrO Marepuaia; MPUMEHSET MOJTyYeHHBIS
3HAHWS [IPU OTBETE HA BOIIPOC, aHAIU3E MPEJIOKEHHBIX CUTYalui 1mo 00-
pasily; JOIycKaeT ONIMOKA B HCIOJb30BAaHUM TEPMUHOJOTHH Y4eOHOIO
npeaMeTa; MOKa3bIBaeT HENOCTATOYHYIO CHOPMHPOBAHHOCTH OTIEIBHBIX
3HAHWH ¥ YMEHHI; BBIBOJBI M 0000IIEHHS apryMEeHTHPYET ciiabo, JoIycKa-
€T B HUX OIIUOKH; 3aTPYAHSACTCS MPH aHANM3e U 0000IIeHNH Y4eOHOTO Ma-
Tepuaa; JaeT HETIOJHbIC OTBETHI HA BOMPOCHI MPETOJIABATENSI T BOCIPO-
M3BOJIUT COJEpKaHUE paHee MPOUYMTAHHOIO Y4eOHOTO TEeKCTa, ci1abo CBS-
3aHHOTO C 33JJaHHBIM BOIPOCOM; UCIIONIE3YET HEYMOPSIOUYECHHYIO CUCTEMY
YCIIOBHBIX 0003HaYEHHH NIPU BEJICHUH 3aIHCEH, COMTPOBOMK/IAIONINX OTBET.

«HeynoBneTBOpUTENBEHOY,
HU3KUH YPOBEHB

BricraBnsercs, ecnu oOy4aromuiics: HE PacKpbUl OCHOBHOE COJEpKaHHE
yueOHOro mMarepuana B mpejiesiax MOCTaBICHHBIX BOIIPOCOB; HE YMEET Npu-
MCHATHh UMCIOIIUECSA 3HAHNA K PCHICHUIO KOHKPETHBIX BOIIPOCOB U 3a/1a4d 110
o0pa3iy; JoIycKaeT B OTBeTe Oosiee JBYX TpyObIX OMIMOOK, KOTOPHIE HE
MOJKET UCIIPABHUTh AK€ IPU MIOMOIIX 00YYaIOLIUXCsl U IIPEenoaaBaTelsl.

4.3. OueHoYHbIE CPeICTBA /Il IPOBEIeHUs] TEKYIIEro KOHTPOJIS yCIeBaeMOCTH
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TecToBBIC 3a1aHUA
1.D5meMeHTOM MHOKECTBA HATYypaIbHBIX YHUCEN SIBIISETC. . .

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

2. Yucno 2,1 npuHAUICKUT MHOXKECTBY ...
(P B={b|bez, —2<b<3}
(N A={alaeN, 1<a<10}
MWC={clceR, —-3<c<26}
(?)D={d|deQ, d<2}

1

3. Beruucnure: —15'81Z -19.

IIpaBuabHbIi oTBeT: — 64
3

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

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

IIpaBuabHbli oTBeT:(

6. [lana QyHKUHA y — In(x2 — 5x + 6) + 3. lorja ee o0IacTbl0 3HAYCHUH ABJIAETCS

MHOKECTBO. ..
(?) [-5; +o0)
(?) (—o0;2) U (3;+0)
(?) (/6 + 5;+x0)
(M [3; +)
7. Beruncaure 16°°1°%1°
M10
(?)4
(7)0,5
(7)2

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

9. Pemiute ypaBHeHue 274" = 8_]2L
IIpaBuabHbIi 0TBeT:7/3

1
—logz 4
10. Berunciute 32

IIpaBuabHBIH 0TBET:2

11. Pemnte HepaBeHCTBO 8% >%

IIpaBuabHbIH oTBeT: X > —1

12. Pemure HepaBeHcTBO  10Q4(7 - X) <3
IIpaBuabHbIH OTBET: X> —57,Xx <7

13. Pemnre ypasuenne 7°°—147*=5
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IIpaBuabHbIi oTBeT: -1
x* -1

14. JIns apoOHO-panmoHaIbHOM (PYHKITUN d x4 2x TOYKOM pa3phiBa SBJISCTCS. ..
(?)x=2
M) x=1
(H x=0
(?)x=3
- Fim3x

Lim
15. 3Hauenue npegena U 4x paBHoO. ..
MO
(7)1/4
M1
(H3/4

16. Haiitu yrnoBoii ko3¢ uiMeHT KacaTeIbHOW K KPUBOM y:X2 -4 B Touke, abcuucca Ko-
TOpOi paBHa 2

(H4

(MH12

(7)8

(?)0

3, 42

17. 3akoH nBUXKEHMSI MAaTEPUATILHOW TOUKU UMEET BH]L S()=t"+1"+1 , re S(t) — xo-
OpAMHaTa TOYKM B MOMEHT BpeMeHH t. Torga yckopeHue TOUKM B MOMEHT BpeMeHu t = 1 paB-
HO...

(?)6

()8

(7)5

(?)3

18. B kakoii MOMEHT BpPEMEHHM CKOPOCTh TOYKH, JBWKYIIEHCS 1O 3aKOHY
S(t)=t* — 4t +5 pasna 0?

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

19. 3anonnuTte nponycku: Ecau nocinenoBaTeabHOCTb ....., TO OHA......
(? )MOHOTOHHA; CXOAUTCS

(?) cxomuTcs; orpaHUYeHa

(!)MOHOTOHHA M OTpaHUYEHA; CXOAUTCS

(?) orpanmueHa; CXOAUTCS

20. TlociemoBarenbHOCTH 3aJaHa PEKYPPEHTHBIM COOTHOINEHHWEM A, =a, " ad; 4;

aQ = —2, a, = 1. TOFI[a ‘-ICTBCpTBII\/'I qJIeH DTOU IMOCJICIOBATCIIBHOCTU A3 PaBCH...
(?)5
(-2
(7)2
(?) 6
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. , 6—x—2x2
21 Haiitu npenen lim —————
x——2 3X2+11x+10
IIpaBuiIbHBIH OTBET: -7

N . 6—x—2x2
22. Haiitn pezien lim ————
x—>00 3x2+11x+10

IpaBuabHbIii oTBET: -2/3

23. Haiiiure 3HaueHue MpOU3BOAHON QYHKIMK Y =€ B ToYKe Xo = 0
IIpaBuiabHblii oTBeT: 1

24. BelYuciIUTe 3HAYEHHE POU3BOAHON QYHKIMK y = SIN X — 2x B TOYKe X = 0.
IIpaBuabHbIi oTBeT: -1

25. B crage 50 xopoB. M3 Hux 15 xopoB 1-i mopoasl, ocTanbHble — 2-if mopoasl. Haiiaure
BEPOSTHOCTH TOTO, YTO CIy4aifHO BHIOpaHHAs Ha CTa/la KOPOBa OKaKeTCs 2-i MOpoIbl.

()04
(7)0,5
(7)0,6
(Ho,7
(7)52
26. YCTaHOBHUTE COOTBETCTBUE MEXKY (DYHKIMSMU U XapaKTEPUCTUKAMH 3TUX QYHKLHUH.
DyHKIUH XapakTepuCcTUKH
A. y=2x—3 1. @yHKIMS Bo3pacTarouas
B. y=x"—x+2 2. OyHKIus yobIBaroIas
B. y=4x—x° 3. @yHKIMS UMEET TOYKY MUHUMYMa
I'. y=5-3x 4. OyHKIMSA UMEET TOUKY MaKCUMyMa

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

27. YCTaHOBHTE COOTBETCTBHE MEXIY (YHKIUSMHU W XapaKTEPUCTHKAMH TUX (YHKIUH
Ha oTpeske [2; 7].

DyHKIUH XapaKTepuCTHKHU
A. y=15-Tx 1. ®yHKIMs BO3pacTaeT Ha oTpe3ke [2; 7]
B. y=—x"+6x—10 2. @yHK1us yObIBaeT Ha oTpeske [2; 7]
B. Fx2—5x+7 3. @yHKIMS NIPUHUMAET OTPULIATEIbHOE 3HaUe-
HUE B KQXJI0W TOUKE oTpe3ka [2; 7]
I'. y=12x-25 4. OyHKIUSA TPUHUMAET MOJO0XKHUTEIbHOE 3Ha-
YEHUE B KOKJI0OM TOUKe oTpe3ka [2; 7]

I[IpaBuabHbIii oTBeT: A-2, b-3, B-4, -1

28. YCcTaHOBHTE NOCIIEIOBATEIBEHOCTh MACcC BEJTMYUH 110 BO3PACTAHUIO
1. Macca ¢yr6onbHOro Ma4ya

2. Macca 10xneBoy Karuii

3. Macca B3pocioro 6eremora

4. Macca cTupaJIbHOM MallluHbI

IIpaBuabHblii oTBeT: 2,1,4,3

29. YcTaHOBHTE MOCIIE0BATEIFHOCTD TUIOMIA/IeH BETMYUH 10 BO3PACTAHUIO
1. ITmomans OaIKOHA B KWJIOM JOME

2. Ilnomanp Tapenku

3. Ilnomane Jlagoxkckoro ozepa

4. IInowmwaab 0AHON CTOPOHBI MOHETBI
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IIpaBuabHbIi oTBeT: 4,2,1,3

30. 13 mosnoka nomy4aercs 21% CIMBOK, a U3 CIUBOK - 24% macia. CKOJIBKO MOTYyYUTCS
macna u3 600 i1 mostoka?

(?) 52

(?) 24

(H 30

(?) 78

31.I1pon3BOAUTEIBHOCTH IIEPBOIO MOJIOYHOTO IIeXa He MpeBbiaeT 950 mayek CIMBOYHOTO
Macja B CyTKHu. [Ipon3BoauTeIbHOCTD BTOPOTO 1iexa cocTaisieT 116 % oT mpou3BoauTeNb-
HOCTH IepBoro 1exa. CKOJIbKO Mavyek Maciia IMpou3BeayT 00a 1iexa 3a HeelIo, T.€. 32 CEMb

CyTOK?

(?) 22125

(?) 12375

(1) 14364

(?) 10126

32. Kakoit 00beM MOJIOKa MOKET BOMTH B TETpPAIlaKeT B BUJIE MHUPAMUIbI, OCHOBAHUE KOTO-
POl paBHOCTOPOHHUM TPEYTOJIIBHUK €O CTOPOHOU 20CcM, BBICOTOM 24CcM

(70,9

”1

14

(?)1,2

33. CpenHsas KUPHOCTH cnuBOYHOTO Macia 80%, a monoka 4%. CkoiabpKo noTpedyercs: Mo-
JIOKa JUIsl MOJTY4YeHUsl 1 KT CIMBOYHOrO Macia?

(?) 17

(?) 32

(M 20

(?) 24

34. ABrouucTepHa /I IEpPEeBO3KM MOJIOKa UMeeT GopMy MHIHHApa. BHyTpeHHuit nua-
METp, KOTOpOro paseH 1,4 M, a nHa - 3,5 M. CKOJIBKO TOHH MOJIOKA MOYKHO HaJIUTh B Ta-
KYIO IIUCTEPHY, €CIIM 3aMOJHUTh ee AoBepxy? [lnoTHOoCTh Mosoka 1032 Kr/m®

(?) 6255

(?) 3500,2

(1) 5562,48

(?) 2447

35. CyTouHas MpOM3BOAUTEIFHOCTh MOJIOKA Ha MOJIOUHOM KoMOuHate cocrasisier 250 000
auTpoB MoJioka. CKoJIBbKO pacdacyercst KopoOOK MOJIOKAa BMECTUMOCTBIO 350 mi?

(?) 714

(?) 7142

(?) 71428

(1) 714285

YcrHbli onpoc
1. Uto Takoe 0ObIKHOBEHHas Ipo0b? 3anuch 0OBIKHOBEHHOW IpoO6u. OCHOBHOE CBOWCTBO
npodu. [IpuBecTu mpuMepsl.
2. CnoxeHue u JieneHne 0ObIKHOBEHHBIX JIpo0elt ¢ pa3HbIMH 3HaMeHaTessMu. [IpuBectu
IIPUMEPBHL.
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3. YMHOXEHHE U BBIYUTAHHWE OOBIKHOBEHHBIX JpOo0ei C pa3HbIMH 3HAMEHATEISIMU.
[IpuBecTr npuMepsl.

4. Yro Takoe aecaTuuHas ApoOb? 3amuck AecaTuuHON Apodu. [IpuBectu mpumeps.

5. CnoxeHue u elieHre AeCATHYHBIX Apooeii. [IpuBecTn mpumMepsl.

6. YMHO)XEHHUE U BEIYUTAHUE IECATHYHBIX qpooei. [IpuBecTn mpumepsl.

7. Yto Takoe anredpandeckas apoos. [IpuBectr mpumepsl.

8. OcHOBHOE CBOICTBO anreOpandeckoit apodu. [IpuBectr mpuMepsi.

9. Cnoxenue u aeieHue aaredpandeckux apooeit. [IpuBectr mpumepsl.

10.
1.

Brerunranve u yMHOKEHUE anredpandeckux Apodeit. [IpuBectu mpumepsl.
UYTto Takoe cTeneHb ¢ HaTypalibHBIM IoKa3aTeneM? CTeneHb MOJ0KUTEIbHOIO YHCiia

¢ mo0bIM moka3zareineM. CTencHb OTpULATCIIBHOI'0 4YHCjIa C YCTHBIM IIOKA3aTCIICM. CrerncHb
OTpULATEIILHOTO YHCJia C HEYECTHBIM I1OKa3aTCICM. HpI/IBeCTI/I IIPUMEPEIL.

12.
13.

CBoiicTBa CTeNeHH C 1eJIbIM TToKa3zaresieM. [IpuBectu npumMepsl.
Uto Ttakoe ypaBHeHue? Kopuu ypaBHeHuaA? UTO 3HAYUT peEMIUTh ypaBHEHUE?

IIpuBectu mpuMepsl.

14.
15.
16.
17.
. YpaBHeHue X° = a 1 ero KopHu. [IpUBecTH mpHMepbL.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

18

Anroput™ pewenus ypasHeHuil. [Ipusectu npumepsl.

Anroput™ pereHus ApoOHOro ypaBHeHus. [IpuBecTu npumepsl.

KBagpatHblit KopeHb. ApudmMeTnueckuil KBapaTHbIi KopeHs. [IpuBecTu npumepsl.
CBoiicTBa apu(phMeTHUECKOTO KBapaTHOTO KOpHs. [IprBecTr mpuMepsl.

CaoiicTBa KBaapaTHbIX KOopHel. [IpuBectu nmpumep.

KyOunueckuii kopens. [IpuBectu npumepsl.

JaiiTe onpeseneHne YMcIoBOi (QyHKIIH.

Yro Takoe apryMeHT QyHKIUU?

Urto Ha3pIBaeTCs 00J1aCThIO OnpeaeseHus PyHKIuu?

Yro takoe 001acTh 3HaUCHUS PYHKIUHN?

UYro HazpIBaeTcs rpagukoM GyHKIHUN?

Kakue npeoOpa3oBanus rpadukoB ¢pyHkuuii Bel 3Haete? [lepeuncure.
Haiite onpenenenue 4€THON PyHKINU.

Kakas ¢yHK1uMs Ha3pIBaeTCsl HEYETHOM?

HazoBute ocobeHHOCTh rpaduka 4ETHOM PyHKINU.

KakoBa ocoGeHHOCTb rpaduka Heu€THON QyHKIUN?

Kakas ¢pyHkuus Ha3bpIBaeTCs IEPUOIUYECKOM?

Kakas ¢yHK1uMs Ha3pIBaeTCsl Bo3pacTaroliei Ha MHOxecTBe P?

Kakas ¢pyHkuus Ha3piBaeTcsi yObIBaroliei Ha MHOkecTBe P?

Kakas Touka Ha3bIBaeTCA TOUKOW MUHMMYyMa (DYHKIIMU?

Kaxkas Touka Ha3pIBaeTCS TOUKON MakcUMyMa (PyHKITUU?

Kak Ha3piBaroTCst TOUKH max u min?

ChopmynupyiiTe onpeseneHue jorapudma, OCHOBHBIE CBOMCTBA JorapupMOB.
Yro Takoe pannaHHas Mepa yria?

ChopmynupyiiTe OCHOBHBIE TPUTOHOMETPHUECKHUE TOXKIECTRA.
Pemrenne npocTenimux TpPUroHOMETPUIECKUN YPaBHEHUMN.

Haite ompeneneHue MpoU3BOIHON (YHKIMU, CHOPMYIUPYUTE OCHOBHBIE TMpaBHIIA

Qg epeHIpoBaHUs.

42.
43.
44.
45.

VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUH.
CdhopmynupoBath CBOICTBa Mapayljienenunea

Jlate onpenenenue terpasapa. Ha3parh ero 3neMeHTsl

Jatb onpenenenue napamienenunena. Hazsate ero aneMeHTs
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4.4, OueHo4YHbIE CPeACTBA 1JIA MPOBeJACHUS MPOMEKYTOUYHOMH aTTeCTAlMHU

Bonpocs! nis 1u@pepeHUMPOBAHHOIO 3a4eTa

1. llenble U panoOHaNbHbBIE YKCIA.

2. JleiicTBUTEIBHBIC YHCIIA.

3. [IpubnmxeHHbIC BBIYUCICHUS.

5. Apudmernueckue omnepanuy HaJl KOMIJICKCHBIMHA YHCIIAMH.

6. OOnacte ompeneneHUss ¥ MHOXKECTBO 3HaueHWW; rpaduk (YHKIHH, MTOCTPOCHHE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMUA CIIOCOOAMH.

7. MOHOTOHHOCTbB, YETHOCTh, HEUETHOCTh (DYHKIIUH.

8. Obmnacts ompeneneHus u 001acTh 3HAUCHUI 00paTHOM (QYHKIHH.

9. I'paduk oO6paTtHOH HyHKIHH.

10. Kopensb n-o#i cTeneHw.

11. KopHu HaTypaJIbHOM CTENEHU M3 YMCIIa M MX CBOWCTBA.

12. IIpeoOpa3oBanue UPPATMOHAIBHBIX BBIPAKCHHIA.

13. Crenenu ¢ palMOHAILHBIMH [TOKA3aTEIsIMHU, UX CBOMCTBA.

14. TIpeoOpa3oBaHue CTENEHHBIX BBIPAKEHHI, UCTIONIB3YS CBOMCTBA CTETICHEH.

15. Crenenu ¢ AeiicTBUTEIHHBIMU TOKA3aTENISIMH, UX CBOWCTBA.

16. Jlorapugm. OCHOBHOE JIOTapH(PMHUECKOE TOKIECTBO.

17. lecsaTuunble U HATypaJIbHBIE TOTAPU(PMBI.

18. IpaBuna neiicTBuii ¢ norapudmamm.

19. Onpenenenue nokazarenbHOM PyHKINHU, €€ CBOWCTBA U rpaduK.

20. Onpenenenust sorapupMuUUecKoi (yHKIIMH, €€ CBOMCTBA U IrpaduK.

21. PemieHue MpOCTEHIIMX TMOKA3aTENbHBIX M JOTapU(PMHUUYECKUX ypaBHEHUH U
HEPaBEHCTB.

23. B3auMHOe pacroioKeHue MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

24. Ciio)xeHHE M BBIYMTAHHUE BEKTOPOB. Y MHOKEHUE BEKTOpa HA umcio. KomrmianapHbie
BEKTODA.

25. KoopanHAaTBI TOYKH ¥ KOOPAWHATHI BeKTOpa. CKaIsipHOE IPOM3BEICHUE BEKTOPOB.

Bonpocs! a5 3x3aMeHa

. Ilpenen nocnenoBarensHoctu. [Ipenen pyHkumu.
. [lonsiTvie 0 MPoU3BOAHON PYHKIIMH, €€ TeOMETPUUECKUI U (PU3MUECKUI CMBICIT.
. IIpon3BoHBIE CyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.
. [Ipon3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX (PYHKINH.
. YpaBHEHHE KacaTelIbHOM.
. Bozpacranue u yopiBanre pyHKIHUNA. DKCTPEMYMBI PYHKIIMH.
. MOHOTOHHOCTb, YETHOCTb, HEUETHOCTh (DYHKITHIA.
. Bropas nmpousBoiHas, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.
. IlpumeHeHne Npou3BOJHOM K MCCIeI0BaHNIO (DYHKIIMN U IIOCTPOEHUIO TPa(UKOB.

10. IIpumeps! MCTIOIB30BAHUS MTPOU3BOIHON JUTSI HAXOXKICHUS HAMITYYIIETO PEUICHUS B
IIPUKJIAIHBIX 3a7a4ax.

11. IlepBooOpa3Hasi, MpaBUIIO HAXOK/IEHUS, OCHOBHOE CBOICTBO MEPBOOOPA3HOMA.

12. HeomnpeneneHHbIH 1 ONPEIEICHHBIN U MHTErpall.

13. ®opmyira Hetorona—JleiOnuma. Berauciienne HHTErpajios.

14. TIpumeHeHHe ONpeIeNIeHHOT0 HHTerpaja Ul HaX0XK/ICHU TUIOIAIH KPUBOJIUHEHHOM
Tparneuuy.

15. OcHOBHBIE IOHATUSI KOMOMHATOPUKHU.

16. 3a1aun Ha MOACUYET YKCIIA pa3MEIICHHN, IEPECTaHOBOK, COUYCTAaHUH.

17. CoObiTHE, BEpOATHOCTH COOBITHS, CIOKEHUE U YMHOXKEHHE BeposiTHocTel. [lonsTue
0 HE3aBUCHUMOCTHU COOBITHH.
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18. IlpencraBieHue AaHHBIX (TaOMUIBI, AMAarpaMMbl, TpauKH), BBHIOOpKA, CpeaHee
apudmeTHueckoe, Meauana, Mmoja psjaa. [lonsatue o 3agayax MaTeMaTH4eCKOM CTaTUCTUKU

19. Pamuannas mepa yria.

20. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YuCIIa.

21. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA.

22. ®opMyIbl TPUBEICHUS.

23. CuHyC ¥ KOCHHYC JIBOWHOTO yTIIa.

24. ApKCHHYC, apKKOCHHYC, apKTAHI'€HC YHUCIIa.

25. [IpocrTeiine TPUroHOMETPUYECKHE YPAaBHEHHUS.

26. Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpadUKH.

27. BzanMHOe pacIoioKeHHe MPSIMbIX U IJIOCKOCTEH B IPOCTPAHCTBE.

28. [Ipusma. IIpsamas u HakoHHas npusma. [IpaBunbHas npusma.

29. TMapamnenenunen. Kyo6.

30. IMupamupa. [IpaBuiibHas mupamuaa. Y cedeHHas mupamuaa. Terpadip.

31. Hunmuuap u KoHyc. Y CeYeHHBINH KOHYC.

32. lllap u cdepa, UX ceYCHUSI.

33. CoObITHE, BEPOSITHOCTD COOBITHS, CIOKECHNE M YMHOXKEHUE BepostHOcTel. [loHsTre
0 HE3aBUCHUMOCTH COOBITUH.

34. YucnoBele XapaKTEPUCTUKH CIIyYalHBIX BEIMYUH: MaTEMaTHYeCKOe OXHJaHHE,
JMCIIEPCUS U CTaHAAPTHOE OTKJIOHEHHUE.

35. IlpexncraBneHue AaHHBIX (TaONWIBI, JUAarpaMMbl, TpapuKu), BBHIOOpKA, CpexHee
apudmeTHueckoe, Meauana, Moja psjaa. [lonsatue o 3ajauax MaTeMaTH4eCKOM CTaTUCTUKU
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punoxenune 1

JIner neprnoanvecKux nNpoBepok padoyeii NporpaMmmsbl
1 HHGopManys 0 BHECEHHbIX H3MeHEHHUIX

JIOKHOCTHOE JIUIIO,
MPOBOJIUBIIIEE MPO-
Bepky: ®.1.0.,
JIOJKHOCTh

Hara

[ToTpebHOCTH
B KOPPEKTHPOBKE
yKa3aHHEM COOTBET-
CTBYIOILIMX Pa3/IeJIOB
paboueii mporpaMMbl

Nudopmanus o BHECEHHBIX
HM3MEHEHUSX
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