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Pabouas nporpamma nucuuminnael «MaTemaTuka» pa3zpaboTaHa Ha OCHOBE:

®enepanpHOro 3akona ot 29.12.2012 Ne 273-®3 (pen. ot 19.12.2023) «O6 oOpazoBanuu
B Poccuiickoii denepauny;

®denepalbHOr0 TOCy1apCTBEHHOI0 00pa30BaTEeIbHOrO CTaHAapTa CpeaHero oouiero o6-
pazoBanus (yrBepxkaéH [Ipukazom MuHucTepcTBa obpazoBanus u Hayku Poccuiickoit denepa-
uuu ot 17 mast 2012 r. Ne 4130, pen. ot 27.12.2023);

®enepanbHOro rocynapctTseHHoro odpazonarensHoro cranaapra(®I'OC) cpennero npo-
(eccronanbHOro 00pazoBanus No crnennanbHocTy 38.02.01 DkoHOMHKA U OyXTalTepCcKuil yder
(mo otpacnsim), YTBEpKICHHBIM MpUKa3oM MuHHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepaunn ot 05.02.2018 r. Ne 69;

[IpumepHoii paboueli mporpaMMel cpeiHero o01ero oopasopanus «MaTemMaTHKa;

[IpumepHoii paboueld nporpamMmbl BocnuTaHus (Ilpunsto pemennem ®YMO CIIO
38.00.00 Oxonomuka u ynpasienue [Ipotokoi ot 15.08.2023 Ne 5).

Sl Ly }
i -

CocTaBHTEIb: Cnupuna H.I'.

PaGouas mporpamMmma paccMOTpeHa U yTBEp:KJEHA Ha 3acelaHuM Kadeapbl r'yMaHUTap-
HBIX U €CTECTBEHHO-HayUHbIX AUCUMILINH (TpoTokoi Nell ot 18.06.2024 r.)

3aBenyromuii kapeapoi 4 W %57@(‘_’,&?/3/’ gt = Bacuaenko O.B.

Pabouast mporpamMma paccMOTpeHa M YTBEpXKIEHA Ha 3aceJaHuu MpeIMETHOU (IIUKJIO-
Boi) komuccuu (Nel2 ot 26.06.2024 r.)
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/// Topnanos C.A.

3aBenyromuii oraeaenuem CIIO

1. HIACHHOPT PABOYEN MIPOI'PAMMBbBI JUCHUIIINHBI
C00.01.03 «MareMaTHKa»



1.1. O61acTh NpUMeHEHUS POTPAMMBI
Pab6ouas nmporpamma nucuumummael COO0.01.03 «MartemaTuka sBJISIETCS YacThIO IMPO-
rpaMMbl IOAroToBKM creuuanuctoB cpeanero 3seHa (IIIICC3) B coorBerctBun ¢ ®PI'OC CIIO
o crenuansaocti 38.02.01 DxoHoMHUKa U OyXraarepckuii yuer (o oTpaciasam).

1.2. Mecto aucuuminnbl B ctpykrype OIIIICC3
JMucnummaa COO.01.03 «Marematuka» SBISETCS 00S3aTEIbHOW M CIUTUIMHON
npeaMeTHoi obnacti «Marematuka u uHpopMmatukay GI'OC cpegrero obmiero odpazoBaHus u
0azoBoil aucHUIUIMHON obmieoOpa3oBarenbHoi moarotoBku CIIO m peanmsyercs B | u Bo Il
ceMecTpax IMpU CPOKE MONydeHHUs CpelaHero mpodecchoHambHOro obpazoBanust 2 roma u 10
MECSIICB.

1.3. le1u ¥ 32124 JTUCUMILIMHBI, IJIAHUPYeMble pe3yJbTaThl 0CBOCHHUS AUCHHIIIHHBI

Heabro qucuunmmuasl COO.01.03 «MaremaTukay sBIsIeTCS pa3BUTHE MPEACTaBICHUN O
COLMAJIbHBIX, KYJIBTYPHBIX M  HCTOPUYECKUX (aKTOpax CTAHOBJICHHMS MAaTEMaTHKU;
(¢opMuUpOBaHHE  JIOTMYECKOrO, AJITOPUTMUYECKOr0O M  MAaTEMaTU4YECKOrO  MBILUICHUS;
(dopMupoBaHHE YMEHMH NPUMEHATh IOJIyYEHHBbIE 3HAHUS IIPU PELICHUM DPA3JIMYHBIX 3a7ady;
(dbopMupoBaHUE MPEACTABICHUNH O MaTEeMaTHKE KaK 4YacTh OOIIeUeIOBEYECKOl KYJbTYpPHI,
YHUBEPCAJIBHOM SI3bIKE€ HAayKH, MO3BOJSIOIIEM ONKCHIBATH M HM3ydaTh peajbHbIE MpPOLIECCHl U
SIBJIICHUS.

Hucunmumnaa COO.01.03 «MatemaTrka» OpUEHTHPOBAHA HA JOCTHXKEHUE CIEAYIOIIUX
3aja4:

— chopMUpPOBATH LIETIOCTHOE TMPEACTABIEHHE O MAaTeMAaTHUKe, €€ POIH B COBPEMEHHOMN
CHUCTEME 3HAaHUW U MUPOBOM KYJIbTYPE;

— MW3Y4YUTb OCHOBHBIE MAaTEMaTHYECKUE TIOHATUS, HCHOJIB3YyEMbIE JJI1 ONUCAHUS
pa3IMYHBIX IPOLECCOB U SBJICHUN;

— cdopMUpPOBaTh HABBIKM MPUMEHEHHUsS MaTEeMaTHUYEeCKUX METONOB I pelIeHUs
MIPaKTUYECKUX 3a/1ay.



H.HaHupyeM},le pe3yjabTaThbl 0CBOCHUA TUCHUIIJIMHBI:

Hﬂal—ll/lpyeMbIe PE€3YJIbTATHI OCBOCHUS TUCHUITIHHBI

Oo0mme

\ JAucumMmiimHapHbie

OK-01. Bvioupams cnocoosl peuwienus 3a0a4 npoheccuoHanbHoll 0eameabHoCmu RPUMEHUMENbHO K
Pa3IUUHbIM KOHMEKCIAM

JINYHOCTHBIE Pe3yJabTaThI:

- TOTOBHOCTh K TPYZAy, OCO3HAHWE IIEHHOCTH Ma-
CTEPCTBA, TPY/IOIIO0HE;
- TOTOBHOCTh K aKTUBHOU AESATCILHOCTH TEXHOJIO-
THUYECKOM W COLMAJIbHOM HANpPaBIEHHOCTH, CIO-
CO6HOCTL I/IHI/IHI/II/IpOBaTB, HJIaHI/IpOBaTI) n CaMOCTO-
STEIHFHO BBHITIOIHSTH TAKYIO JIEATEIEHOCTD;
- HHTEpeC K Pa3IM4HbIM chepam mpodhecCHoHaTb-
HOM ICATENbHOCTH

MertanpenmeTHble pe3yJibTaThI:
- CaMOCTOSTENEHO (OPMYJIMPOBATh U AKTYaIH3H-
poBaTh MpoOIIeMy, pacCMaTPUBATh €€ BCECTOPOHHE;
- yCTaHaBJMBaTh CYIIECTBEHHBIA NMPU3HAK MM OC-
HOBaHMS JJII CPAaBHEHUSA, KIIACCH(UKAIINKA U 0000-
IICHHS;
- OIIpEe/eNATh IEJN JEATENBHOCTH, 3a/1aBaTh Iapa-
METPBI ¥ KPUTEPUU UX TOCTHKEHHUS;
- BBIIBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEUUS B
paccMaTpuBaeMbIX SBJICHUSX;
- BHOCUTh KOPPEKTUBEI B JIEATENbHOCTD, OIICHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OIICHUBATh PUC-
KU TIOCJICICTBUN JIeATEIIbHOCTH,
- pa3BHBaTh KPCaTMBHOE MBINUICHUE MPU PEIICHUU
JKU3HEHHBIX MPOOIIEM
- BJIaJICTh HaBBIKAMU Y4eOHO-HCCIICI0BATEIBCKON 1
MPOEKTHOM JEeSTEIIFHOCTH, HAaBBIKAMH Pa3pelIeHHs
mpooeM;
- BBISABJISAATH HpI/I‘II/IHHO'CHe,ZICTBeHHBIe CBJI3HM U aK-
TyaJM3UpOBaTh 3a7ady, BBIIBHTATh THIIOTE3y €€
peHIeHI/IH, HaXOOAUTh aprMeHTBI IJIs1 10Ka3aTejib-
CTBa CBOMX YTBEPXJICHUM, 3aaBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;
- aHaIM3UpPOBaTh IOIYYCHHBIE B XOJI€ pCIICHUS
3ala4d pe3yJbTaThl, KPUTHYECKH OIEHUBATh HUX
JIOCTOBEPHOCTh, MTPOTHO3MPOBATh U3MEHEHHE B HO-
BBIX YCIIOBHSIX;
- YMeTh NEePEHOCUTh 3HAHHSA B MO3HABATENLHYIO U
MPAKTUIECKYIO 00JIaCTH JKU3HEACATECILHOCTH,
- YMEThb MHTETPHUPOBATh 3HAHUS U3 Pa3HBIX Mpe-
METHBIX 00JIaCTEH;
- BBIJIBUTATh HOBBIE WJEH, MIPEIaraTh OPUTHHAIb-
HBIE TTOJIXOBI ¥ PEIICHUS;
M CHOCOOHOCTH MX HCIOJIL30BAaHUS B MO3HABATEIIb-
HOH ¥ COUMAaJIbHOM MPAKTUKE

- BJaJiEHHE METO/aMH J10Ka3aTelbCTB, allfOPUT-
MaMH pemIeHus 33/1a4; YMEHHe (OpMYIHpOBATH
OIpeJiesieHNs, aKCHOMbI M TEOPEMBI, TIPUMEHSTH
WX, TPOBOIHUTH JOKA3aTeJbHBIE PAaCCYXKICHUS B
XOJIe peIIeHus 3a/1a4;

- YMCHHUE OIICPUPOBATH ITOHATHAMU: CTCIICHDb Y C-
na, orapu¢mM 4ucia; yMEHHUE BBITOJIHATh BBIYHC-
JIeHWEe 3HaYeHWH W MpeoOpa3oBaHMs BhIPAKEHUN
CO CTEMEeHsIMH M JorapupmMamMu, Ipeodpa3oBaHus
JpOOHO-PALIOHATIBHBIX BBIPAXKEHUH;

- YMEHHE OIEPHPOBATh MOHATUSMH: PaLMOHAb-
Hble, UppalioHalIbHbIE, TOKa3aTeIbHbIE, CTEICH-
Hble, Jorapu(MHUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

- yYMEHHE OIepUpoBaTh MOHATHAMHU: (YHKIHS,
HenpepbiBHAs (DYyHKLMS, IPOU3BOIHASI, TIEPBOOO-
pasHasi, ONpeNeNieHHbI UHTETpall; YyMEHHE HaXo-
IUTH TIPOU3BOAHBIC 3JIEMEHTAPHBIX (QYHKIHH, HC-
MOJIBb3YsI CIIPAaBOYHBIE MaTepHalibl; NCCIEOBATh B
IPOCTEHIINX CiTydasix (YHKIUH HA MOHOTOH-
HOCTb, HaxXOAWTh HaWOOJIBIIME W HANMEHBIINE
3HAYCHUS (QYHKIMI, CTPOUTH TI'paUKH MHOTO-
YJIEHOB C HCIIOJIb30BAaHUEM ammapara MareMaTH-
YEeCKOro aHaJli3a; MPUMEHSTH MPOU3BOIHYIO TIPH
pellleHNH: 3a7a4 Ha JBIIKEHUE; PelaTh MPaKTHKO-
OpPHMEHTHPOBAHHbIE 3aJa4d Ha HAWOOJBIINE W
HaMMEHbIIME 3HAYCHUS, Ha HAXOXKICHHE IIyTH,
CKOPOCTH U YCKOPEHHS;

- YMEHHE OIEpHPOBATh MOHATUSMH: PALMOHAb-
Hast QYHKIMS, MMOKa3aTeldbHas (YHKIHsI, CTEICH-
Has QyHKUMS, gorapugmMuueckass QyHKIUS, TPH-
TOHOMETpUYECKUe PYHKIIMU, 00OpaTHbIC (PYHKIINY;
YMEHHE CTPOUTH IrpadMKu W3YUYEHHBIX (QYHKIIHA,
UCII0JIb30BaTh I'pa(huKu MpH U3yUEHUN IPOLIECCOB
¥ 3aBUCHMOCTEH, ITPU PEILICHUH 3a7a4 U3 APYTuX
y4eOHBIX MPEIMETOB U 33134 U3 PEaTbHON KU3HU;
BBIPaXKaTh (OPMYJIaMH 3aBUCHMOCTH MEXIy Be-
JTMYNHAMUY;

- YMEHHUE pellaTh TEKCTOBBIC 3aJayd pPa3HbIX TH-
OB (B TOM YKCJIe Ha MIPOLEHTHI, T0JH U 4acTH, Ha
JBIKEHUE, paboTy, CTOMMOCTh TOBApOB M yCIYT,
HAJIOTH, 33/1a4d U3 O0JIaCTH yTpaBJICHHUS JIMYHbI-
MU U CEMEWHBIMU (PUHAHCAMU); COCTABJIATH BBI-
pakeHus1, ypaBHEHHsI, HEPAaBEHCTBA U UX CUCTEMBI
10 YCJIOBMIO 3aJladyd, HCCIIEN0BaTh IMOIy4YEHHOE
pelieHne M OIEHWBAThH IPABIONOIO00HOCTH pe-
3yJbTATOB;

- yMEHHE ONIEpPHpOBATH TOHATHIMH: CpEIHEee
apudmernyeckoe, MenuaHa, HauOombluee U
HAaUMEHBIIIEE 3HAUYECHUs, pa3Max, JUCIIEPCHS,
CTaHIAPTHOE OTKJIOHEHHE 4HMCIOBOro Habopa;




yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH HHGOP-
Maluio, MPEACTaBICHHYI0 B TabmWIax, Ha Jua-
rpamMMax, rpaukax, OTpakaroIlylo CBOICTBa pe-
aNbHBIX MPOIECCOB U SIBICHWA; MPEACTABIATH
MH(OPMALIMIO C TTOMOIIBIO TAOJUIl U JHarpaMMm;
WCCIIEIOBAaTh CTATHCTHYECKUE JAaHHBIE, B TOM
YyHclie ¢ MPUMEHEHHEM rpaduiyeckux METONOB U
ANIEKTPOHHBIX CPE/ICTB;

- YMEHHE ONEepUpOBaTh MOHATHSMH: CIydalHBIN
ONBIT M CIy4aiiHOe COOBITHE, BEPOSITHOCTH CITy-
YaifHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOST-
HOCTb C UCIIOJIb30BAHUEM I'papuUeCKUX METOMIOB;
MPUMEHSATH (POPMYJIBI CIOKEHHS] M YMHOMXCHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (aKThl U HopMy-
JIBI TIPU PELICHUH 33/1a4; OLIEHUBATH BEPOSITHOCTU
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIyYaifHbIMU
BEJIMYMHAMH; YMEHHUE MPUBOIAUTH MPUMEPHI IPO-
SIBJICHHSI 3aKOHA OOJIBIINX YHCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- YMEHHE ONEpUpOBaTh MOHATUAMH: TOUYKa, HpS-
Masi, IUIOCKOCTb, HPOCTPAHCTBO, JBYIPAHHBIH
yroj, CKpEIIUBAIOMIMECs MpsMble, Mapajuleib-
HOCTb U NEPHEHUKYISIPHOCTD MPSAMBIX U MJIOCKO-
CTEH, Yrol MeXIy MPSMBIMH, YrOJ MEXIy Mps-
MOH ¥ IUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSIMHU,
paccTosiHue OT TOYKHM /0 IJIOCKOCTH, PACCTOSHHE
MEXIYy HpPSAMBIMH, PACCTOSHUE MEXAY IUIOCKO-
CTSIMH; YMEHHE HCIOJIB30BaTh MPU PEIICHUH 3a-
Jla4 M3y4eHHbIe (aKThl U TEOPEMbI TIAHUMETPUH;
yYMEHHE OLICHHWBATh pa3Mepbl OOBEKTOB OKpYKa-
IOIIEr0 MHPA;

- YMEHHE OINEPHpPOBATh MOHSATUSMU: MHOTOTPAH-
HUK, CE€UeHHe MHOTOTpaHHHKa, KyO, mapaiiese-
nunen, nmpusMa, nupaMuaa, Gurypa um moBepx-
HOCTh BpAIlEHUs, IWIMHIDP, KOHYC, mwap, cdepa,
ceueHusl GUTyphl BpallleHHs, TJIOCKOCTh, Kacaro-
masicst ceppl, LMIMHAPA, KOHYCa, IIOMAab MOo-
BEPXHOCTH NMHPAMU[bI, TIPU3MBI, KOHYCA, IIMJIMH-
Iipa, TIomaas cepbl, 00beM Kybda, IpIMOYTob-
HOT'O Tapasulesienune a, MMpaMusIbl, IPU3MBI, IIH-
JMHJpA, KOHYCA, apa; yMeHre n300pakarb MHO-
TOTPaHHUKU M TOBEPXHOCTH BpAIICHUS, UX cede-
HUSL OT PYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPY-
MEHTOB M 3JICKTPOHHBIX CPEACTB; YMEHHE PacIo-
3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE; yMEHHE
pacmo3HaBaTh MpaBUJIbHBIE MHOTOIPAaHHUKH;

- YMEHHE ONEepPHPOBATH MOHSATUSIMU: JABHKCHHE B
POCTPaHCTBE, MOJO0HBIE (PUTYpBI B MPOCTpaH-
CTBE; HCIIONB30BATH OTHOIIEHUE IUIOMAACH ITO-
BEPXHOCTEW W 00BEMOB TOMOOHBIX (HUTYp TIpH
pelleHny 3ajay;

- YMEHHE BBIYMCIISTH TE€OMETPUUYECKUE BEINIUHBI
(nnuHa, yron, miOmaAb, 00BEM, MJIOMAAbL MO-
BEPXHOCTH), MCHONB3ys H3y4eHHBIE (OPMYIBI U
METO/IbI,

- YMEHHUE ONEPHUPOBATH MOHATHIMH: MPSIMOYTOIb-
Hasi CHCTeMa KOOPJWHAT, KOOPAWHATHI TOYKH,




BEKTOp, KOOPAUHATHI BEKTOPA, CKAISIPHOE IIPOU3-
BEJICHUE, YIoJl MEXIy BEKTOpaMH, CyMMa BEKTO-
POB, IIPOU3BENCHHUE BEKTOpa Ha YUCIIO; HAXOJUTh
C TIOMOIIBI0 HM3y4YEHHBIX (OPMYN KOOPIWHATHI
CepelMHBbl OTpe3Ka, PACCTOSIHUE MEXAY ABYMS
TOYKaAMH;

- yMEHHE BBIOMPaTh MOAXOAAIINNA W3y4eHHBIN
METOJ [UIsl peLleHUs 3a/1a4H, Paclio3HaBaTh MaTe-
Marrdeckre GakTbl 1 MaTeMaTHYeCKHUe MOJIENN B
MIPUPOIHBIX M OOILIECTBEHHBIX SIBJICHHUSX, B HC-
KyCCTBE; YMEHHE IPUBOJIUTH IPUMEPLI MareMa-
THYECKUX OTKPBITUHA POCCHICKONW M MHPOBOW Ma-
TEMATHYECKON HAYKH.

1.4. O6mas TpPy10eMKOCTh JUCIUIIIMHBI

Y4yeOnas Harpy3ka (Bcero) 340 yacoB, B TOM YHCIIE:

- o0s13aTenbHast ayAuTOpHas yaeOHas Harpy3ka oOydaromierocs - 320 4yacos;
- camocTosiTenbpHas paborta — 12 gacos;

- KOHCYJIbTallU! — 2 4aca;

- IPOMEXYTOUHAas aTTecTalus — 6 4acoB.




2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

2.1. O0BéM TMCHMIIMHBI ¥ BHABI Y4eOHOi padoThI

Bupa yyeOHBIX 3aHATHH

O0BéM yacoB

ceMecTp Hroro

1 2
YueOHas Harpy3Ka (Bcero) 150 190 340
O6s13aTesibHAsi AyINTOPHAsi HATPY3Ka (BCero), B TOM YucJe: 142 178 322
- IEKIUHA 70 88 158
- IPAKTUY €CKHUE 3aHATUS 72 90 162
CamocTosiTesbHasi padoTa 8 4 12
Koncyabranuu - 2 2
®opma NpoMeKYTOUHOI aTTeCTANMHU MO THCIHUTLIHHE
-mu G epeHIInPOBAHHBIN 3a4eT + 6
-9K3aMeH +

6




2.2. Temarnuyeckuii njian u cogep:xkanue nucuumiuabl CO0.01.03 MaremaTtuka

HaumeHoBaHue pa3iesioB H TeM Conep:xxanue yueOHOro MaTepuajia, 1adopaTopHble U NpaK- Oo0bem dopmMupyembie
THYeCKHe 3aHATHS, CAMOCTONATeIbHAsA padoTa 00yyarouuxcs 4acoB KOMIIeTeHIIUH
1 cemecTp
Pasznea 1 IloBTOpeHne Kypca MAaTeMaTHKU OCHOBHOM LIKOJIbI
Tema 1.1. Coaeprxanue yueOHOTro MaTepuasia 2 OK-01
ILeab u 3a7a4n MaTeMAaTHKH NPH ocBOeHHN (ba3oBblie 3HAHUS U YMEHHUS 10 MaTeEMaTUKE B NIPodeccuOHAIbHON
CHEeHATBHOCTH 1 B IOBCEIHEBHOU J1€ATEIbHOCTH.
Yucia u BpraucieHns. Boipaxkenus u npe- [Ipakruueckoe 3aHsTHe. 4
05Pa3OBaHHﬂ* JlericTBHUS HaJ IOJOXKHTECIHHBIMUA H OTpHULATCIbHBIMU YHCJIAMU,
OOBIKHOBEHHBIMH M JI€CTUYHBIMH Ipo0smu. JleiicTBus co cTeme-
HSIMU, POPMYIIBI COKPAILIEHHOTO YMHOXECHHUS.
Tema 1.2. Coaep:xxanue y4e0HOIo marepuaa 2 OK-01
I'eomeTpus HA IIOCKOCTH Buner  mmockux  Quryp w o ux  miomans.  [IpakTHko-
OpPUEHTUPOBAHHBIE 33/1a4l B Kypce F€OMETPUH Ha MIIOCKOCTH
IpakTHYecKoe 3aHATHE. 4
Pazmmunbie crmocoObl m300paxeHus cHEpUIECKON MOBEPXHOCTH
3eMJIM Ha TIJIOCKOCTH .
Tema 1.3. Coaepxxanue yueOHOro MmaTepuajia 2 OK-01
IIpoueHTHbIE BHIYUCIEHUSA™ [IpocThie MpoOLEHTHI, pa3Hble CmocoObl UX BbluucieHusd. Clox-
HbIe MPOLEHTHI. M cronb30BaHUe MPOLEHTHBIX BBIUUCIECHUN TIPH
CBEICHUU OYyXTaJTepCKOro OTYeTa.
IIpakTu4yeckoe 3aHATHE. 2
[Ipocthie mpoueHTHl, pa3Hble CcrocoObl UX BhUUCICHUSA. ClOX-
HBIE MTPOIEHTHI
Tema 1.4. Coaep:xkanue yueOHOT0o MaTepuasia 2 OK-01
YpaBHeHHs U HEpaBeHCTBA Jlunelinble, KBaJpaTHbIE, APOOHO-IIMHEHHBIE YPaBHEHHUSI U Hepa-
BEHCTBA
IpakTuyeckoe 3aHsiTHE. 2




Pemienue nmHENHBIX, KBaJIpaTHBIX, JPOOHO-TMHEHHBIX YypaBHE-
HUI 1 HEPABEHCTB

Tema 1.5. Conep:xanue yae0HOro MmaTepuaia OK-01
Cucrembl ypaBHeHMIi 1 HEPaBEeHCTB CriocoObl pelieHuss cucTeM JHHEHHBbIX ypaBHeHHMH. I[lonsaTus:
MaTtpuna 2x2 u 3x3, ompenenutens marpuipl. Merox Taycca.
Cucrembl HeNMHENHBIX ypaBHEHHUH. CHCTEMbl HEPaBEHCTB
IpakTnueckoe 3ansitve. PemieHus cUCTEM JIMHENHBIX YpaBHeE-
HHUI.
Pa3nen 2. [lpsiMble M IJIOCKOCTH B POCTPAHCTBE
Tema 2.1. Coaep:xxanue yaeOHOro MaTepuajia OK-01
OcHoBHBIEe TOHATHS cTepeomeTpun. Pacmo- Ilpeamer crepeomerpun. OCHOBHbIE NOHATUS (TOYKa, IpsMas,
JIOJKeHHe MPSMBIX U IJI0CKOCTeil IIJIOCKOCTb, MPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
[lepecekaromuecsi, napajjiebHble U CKPELIUBAIOIIMECS MPSMBbIE.
[Ipu3Hak U CBOMCTBO CKpeUIMBAKOIIUXCSH MNpsMbIX. OCHOBHBIE
MIPOCTPaHCTBEHHBIE (QUTYPHI.
Tema 2.2. Coaep:xxanue yaeOHOro Mmarepuajia OK-01
IMMapanneabHOCTh NPAMBIX, IpAMoii 1 |[[apayensHble npsmas u miockocTs. Onpenenenue. IlpusHak.
IJIOCKOCTH, IVIOCKOCTeH. CpoiictBa (c JokaszaTenbcTBoM). IlapamienbHble MJIOCKOCTH.
Omnpenenenue. [Ipusnak. CpoiicTBa (¢ goka3aTenbcTBoM). Terpa-
31p U ero syeMeHThl. [lapamnenenunen u ero snemeHTsl. CBOM-
CTBA IPOTHBOIOJIOXKHBIX I'paHEH M JuaroHajey mnapasienenurie-
na.
IIpakTHYyeckoe 3aHsATHE.
ITocTtpoenue ceuennii. Permenune 3anay.
Tema 2.3. Coaeprxanue yueOHOIro MaTepuajia OK-01

IlepnieHAUKYJIAPHOCTD NPSAMBIX, IPSIMOM U
IUIOCKOCTH, IJIOCKOCTEM

[Tepnenaukynspusie npsmeie. [lapannensHbie npsiMble, MepreH-
JUKYJISIPHBIE K TUIOCKOCTH. [IpU3HAK mepneHAuKYJISPHOCTH TIpsi-
MO M IocKocTH. [lokazarenbcTBo. [lepnenaukysisip U HaKIOH-
Had. [lepnenaukynsapHsle miockoctu. [Ipu3Hak neprneHauKysp-
HOCTH TTOCKOCTEH. PaccTOstHUS B TPOCTPaHCTBE




IIpakTHYeckoe 3aHATHE.
Pemenune 3amau Ha NEpHEHAMKYJSIPHOCTh MNMPSAMBIX, NPSAMON H
MIOCKOCTH, TIITOCKOCTEH

Tema 2.4. Coaepxxanue yueOHOro MmaTepuajia OK-01
Teopema o Tpex nepneHauKyjasipax™ Teopema o Tpex neprneHaukyisipax. Jloka3aTeabCTBO. Yol MExk-
Iy IPSIMOH U INIOCKOCTBIO. YTOJI MEXAY MIIOCKOCTIMHU
IIpakTH4yeckoe 3aHsATHE.
[TpuHLKIIBI U3MEPEHUS YIJIOB B IPOCTPAHCTBE
Tema 2.5. Conep:xxanue yaeOHOro MaTepuajia OK-01
IMapanneabHble, NepNeHAUKYISIPHbIE, |AKCHOMBI crepeoMeTpun. [IeprneHIuKyIIpHOCTh IPSIMOM U TUIOC-
CKpeluBalomuecs npsmMble KOCTH, NapaJuleIbHOCTh [JBYX IHPSMbIX, HEPIEHIUKYIAPHBIX
IIJIOCKOCTH, MEPHEHAUKYISIPHOCTD IJIOCKOCTEN
IIpakTnyeckoe 3aHsTHE.
Pemenue 3anay. [IpsiMbie ¥ ITOCKOCTH B TPOCTPAHCTBE
Pasnen 3. KoopanHatbl 1 BEKTOPbI
Tema 3.1. Copep:xkanue y4eOHOT0 MaTepuajia OK-01
JlekapToBbI KOOPAMHATHI B MPOCTPAaHCTBE. |[[ekapToBbl KOOpAMHATHI B NpOCTpaHCTBE. PaccrosiHMe MeEXIy
Paccrosinne Mexay 1ByMsl TOUKAMH. IBYMsI TOUKaMHU, KOOPAMHATHI CEPEANHBI OTPE3Ka
IIpakTH4yeckoe 3aHATHE.
[Ipocreiimme 3ajauu B KOOpAUHATAX.
Tema 3.2. Conep:xanue yaeOHOro Mmarepuajia OK-01

BexTophl B npocTpaHcTBe.
Yroa me:xay Bekropamu. CkajnsipHoe npo-
u3Be/JleHUEe BEKTOPOB

BekTtopel B mpoctpancTBe. Ci0K€HHE U BBIYMTAHHE BEKTOPOB.
YMHO)eHne BekTopa Ha yucio. Kommianapueie Bektopbl. Cka-
JIIPHOE IPOU3BEACHUE BEKTOPOB. Pa3iioxkeHHe BEKTOpa MO TPEM
HEKOMIUIaHApHBIM BeKTOpaM. KoopamHaTsel BEKTOpa, CKAISPHOE
MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXAY BEKTOpa-
MH, YTOoJd MEXIY HOpSIMOM M IUIOCKOCTBIO, YIOJl MEXAY IJIOCKO-
CTAMU. Y paBHEHUE IJIOCKOCTH.

IIpakTnyeckoe 3aHsATHE.

Pewenne 3aau. KoopauHaTel 1 BEKTOPBI
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Tema 3.3.
IIpakTHKO-OpHEHTHPOBAHHBbIE 321a41 HA
KOOPAMHATHOM MJIOCKOCTH™

Coaep:kanue yueOHOTro MaTepuasia
KoopannatHas nimockocTh. BelunciieHne paccTOsSHUN W MIiona-
el Ha INIOCKOCTH.

IIpakTuyeckoe 3ansTHe. [IpumMeHenne reorpapuueckux KOOp-
JVHAT B Pa3JIMUYHBIX cepax NpodeccroHaNbHON 1eITeIbHOCTH

OK-01

Paznen 4. OcHoBbI TpUTOHOMeTpUM. TpUroHOMeTpHYeCKHe PYHKIHHN

Tema 4.1. Coaeprxanue yueOHOTro MaTepuasia OK-01
Tpuronomerpuueckue pynkuuu npous- |Pagnannas Mmepa yria. IIoBopoT TOUkM BOKpYr Hadana KOOpPAH-
BOJIBHOTO yIJIa, ynuciaa. Pannannas u rpa- [Hatr. OmnpeneneHue cUHyca, KOCMHYca, TAaHI'€HCAa M KOTaHIEHca.
AyCHasi Mepa yrja 3HaKM CHHYCA, KOCHHYCA, TAHI'€HCA U KOTAHI'€HCa 110 YETBEPTSIM.
3aBUCUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHI€HCOM U KOTaH-
TEHCOM OJHOI'0 U TOr0 Xke yria
IIpakTH4yeckoe 3aHsATHE.
IToBOpOT TOUKM BOKpYT Hayaja KOOPAMWHAT. 3HAKU CUHYCA, KOCHU-
HyCa, TAHI€HCA U KOTAaHI'€HCa 110 YETBEPTSIM.
Tema 4.2. Coaep:xxanue yaeOHOro Mmarepuajia OK-01
OcHOBHBIC TPHTOHOMETPHYECKHUE OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIeCcTBA. POPMYIbI NpUBeE-
TOXKIECTBA. JeHUs
®opmyJIbl NPUBEIEHHUS IpakTnueckoe 3ansaTue. OCHOBHBIC TPUTOHOMETPUUECKUE TOXK-
nectBa. @opmyIibl MPUBEIECHUS
Tema 4.3. Coaeprxanue yueOHOTro MaTepuajia OK-01

Cunyc, KOCMHYC, TAHT€HC CYMMBbI H Pa3HO-
CTH ABYX yrJjioB. CHHYC U KOCHHYC ABOITHO-
ro yria. ®opmMyJibl IOJT0OBHHHOIO YIJia

CymMma 1 pa3zHoCTb cMHycoB. CymMMa M pa3HOCTh KocuHycoB. Cu-
HYyC U KOCHHYC JBOHHOro yria. ®opMyJbl MOJOBUHHOI'O YIJIa.
[IpeoOpazoBaHusi CyMMbl TPUTOHOMETPUUYECKUX (YHKUMH B IpoO-
U3BEJICHUE U NPOU3BEIEHUSA B CyMMy. BbIpakeHHE TPUTOHOMET-
puueckux (yHKUMH yepe3 TaHTE€HC IOJOBHHHOIO apryMeHTa.
[IpeoOpa3oBaHusT MPOCTEHININX TPUTOHOMETPHUUYECCKUX BBIpaXKe-
HUM

[IpakTHuyeckoe 3aHsITHE.
[IpeoOpa3zoBaHusT TPOCTEUIINX TPUTOHOMETPHUUECKUX BBIpAXKe-
HUH
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Tema 4.4.
Tpuronomerpuyeckue GpyHKIMHU, UX CBOM-
cTBa M rpaguku

Conep:xxanue yae0HOTo MaTepuaia

OOnacte ompeneneHus ¥ MHOKECTBO 3HAYCHUH TPUTOHOMETPH-
yeckux (GyHknuid. YETHOCTH, HEYETHOCTh, MEPUOIAUIHOCTL TPH-
roHoMmerpudeckux ¢yHkiuii. CoiictBa u rpadukn QyHKIUN y =
COSX,y=sInXx,y=tgXx,y=ctgX.

IIpakTuueckoe 3ansaTue. OONACTh ONMPENEICHUS W MHOXECTBO
3HaueHui (QyHkumit. YETHOCTH, HEUYETHOCTH, NEPHUOIUYHOCTH
¢bynkuid. CiocoObl 3aaHus QyHKITUH

OK-01

Tema 4.5. Conep:xxanue yaeOHOro Marepuajia OK-01
Onucanue MPOU3BOACTBEHHBIX MpoueccoB ¢ (Mcrnoabp30BaHue CBONHCTB TPUTOHOMETPHUUECKUX (YHKLUH B IpO-
NOMOIIbIO TPaPUKOB PYHKIMIA™ (beccuoHaIbHBIX 3a/1a4ax
IIpakTHyeckoe 3ansaTHe. [IpuMeHEHHE TPUTOHOMETPUYECKUX
(GYHKIUH B pEIICHUH NPSIMOM M 00OpaTHOM 3a1a4Hu.
Tema 4.6. Coaep:xxanue y4e0HOIo Mmarepuaia OK-01
Oo0parHbie TpuronomerTpudeckue pynkuun (O6paTHble TpUroHomerpuueckue ¢pynkuuu. Mx cBoiicta u rpa-
bukn
IIpakTuyeckoe 3ansTHe. OOpaTHbIE TPUTOHOMETPHUUECKUE
¢bynkuuu. Perenne 3agau
Tema 4.7. Coaepxxanue yuyeOHOro MmaTepuajia OK-01
TpuroHomMerpuyecKkne ypaBHeHHsI H Hepa- |YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHeE tg X = a,
BEHCTBA ctg x = a. OCHOBHbIE TUIIBI TPUTOHOMETPUUECKUX ypaBHEHUI
IIpakTH4yeckoe 3aHsATHE.
Pemnienne TpUrOHOMETPUUECKUX YPAaBHEHMH OCHOBHBIX THIIOB:
IPOCTENININE TPUTOHOMETPUUYECKHE YPAaBHEHMSI, CBOJISIIMECS K
KBaJIpaTHBIM, DEIIAEMbIE PA3J0KEHUEM Ha MHOXWUTEIH, OJHO-
ponnsle. [IpocTeiie TpPUroHOMETPUUECKUE HEPAaBEHCTBA
Tema 4.8. Coaep:xxanue y4e0HOIo Mmarepuaa OK-01

Pemenue 3agau.
OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuyeckue pyHKIUHH

[TpeoOpa3zoBaHrE TPUTOHOMETPHUCCKHX BBIPAKCHHH.

IIpakTHuyeckoe 3aHsTHE.
Peuienne TpUroHOMETPUUECKUX YPAaBHEHUN U HEPABEHCTB B TOM
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YHCJIe C UCIOJIb30BAHUEM CBOMCTB (DYHKLIUH.

Pa3gea 5. KommiekcHbIe YHcJIa

Tema 5.1. Coaep:xkanue y4eOHOT0 MaTepuajia OK-01
KoMniekcHble unciia [Tonsitne kommiekcHOro uwucia. CoONpsoKEHHBIE KOMITICKCHBIE
YHUClia, MOAYJIb U apryMeHT KOMILIEKCHOro urcia. dopma 3amucu
KOMITJIEKCHOT'O YHCJIa (TeoMeTpudecKasi, TPUTOHOMETpPHYECKas,
anreOpaunydeckast).
I[IpakTnuyeckoe 3aHsATHE.
ApudmMeTnueckue 1eMCTBUS ¢ KOMIIJIEKCHBIMU YHCIIAMU
Tema 5.2. Coaep:xkanue y4eOHOT0 MaTepuasia OK-01
IIpumeHeHHe KOMILTIEKCHBIX YHCeJT [Tpumeps! nC0TB30BAHUSI KOMITJIIEKCHBIX YHCEII.
IIpakTHuyeckoe 3aHsITHE.
BrlimoiHeHHE pacueToB € MOMOIIBIO KOMITJIEKCHBIX YK CEll.
Paznea 6. MuoskecTBA.
Tema 6.1. Conep:xxanue yae0HOTro Mmarepuaia OK-01
MHo:xecTBa [Tonstne Muoxectna. [logmuoxxecTBo. Onepanuu ¢ MHOXKECTBA-
MU.
IIpakTnuyeckoe 3ansiTue.
MuosxectBa. Onepannu ¢ MHOXECTBaMU
Tema 6.2. Conep:xxanue yueOHOro MaTepuajia. OK-01
Onepauunu ¢ MHOKEeCTBAMHU Omnepanuu ¢ MHOXECTBAMHU
I[IpakTnueckoe 3ansiTHe.
Onepaunu ¢ MHOXecTBaMHU. PellieHne npukiIagHbIxX 3a1a4
CAMOCTOATEJBHASA PABOTA OBYUHAIOLIUXCSA
[TonroToBka K CEMUHApPCKUM 3aHATHSAM C MCIIOJIb30BAHMEM METOAMYECKUX PEKOMEHJaluil npenonasateisi. Pe- OK-01
HIEHUE YIPaXXHEHUM U 3a/1a4.
Bcero 1 cemectp 150
2 cemecTp
Pasznen 7. IlpousBoaHas pyHKUMH, ee IPUMEHEHHE
Tema 7.1. Copep:kanue y4eOHOT0 MaTepuajia OK-01
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ITonsite mpou3BoaHO. ®OpMyJIbI U TP a-
BuiIa a1 depeHuupoBanus

Omnpenenenue 4UCIOBOM MOCIEA0BATEILHOCTH U CIOCOOHI ee 3a-
nanusi. CBOMCTBa YHUCIOBBIX MOcaeAoBaTenpbHOCTe. Onpenene-
HUE IIpefena MoCcaeN0BaTebHOCTH. Bhuncienne npenenos mo-
cnenoBarenbHocTeil. [Ipenen ¢pynknum Ha GeckoHewHocTH. IIpe-
nen ¢ynkuuu B Touke. Ilpupamenue aprymenta. Ilpupaimenue
¢byHkiuy. 3amayu, NPUBOMSNME K MOHATHIO MPOH3BOTHOM.
Omnpenenenne Npou3BOAHOM.

IIpakTHYeckoe 3aHATHE.
3agauM, NPUBOASIIME K IOHATUIO IIPOM3BOJHON. AJNropuTt™m
OTBICKAHMSI IPOU3BOIHOM

Tema 7.2. Coaeprxanue yuyeOHOIro MaTepuajia OK-01
IIpousBoaHbie cymMMbl, pasHocTu npousBe- [Dopmynsl auddepennuponanus. [IpaBuna audepenunpoBanus
A€HHs1, HaCTHOT'0 IIpakTHuyeckoe 3aHsATHE.
Pemenue 3anau ¢ nomoribio popmyin audepeHInpoBaHus
Tema 7.3. Conep:xxanue yae0HOro MmaTepuaia OK-01
IIpou3BOAHBIC TPUTOHOMETPHYECKHUX Omnpenenenue cnoxxHoi ¢GyHkuuu. [I[pon3BogHass TPUTOHOMETPH-
¢yuxumii. [IponsBoaHas ciaoxuoi Gpynkuuu ueckux GyHkuuid. [IponzBoanas cinoxHoON GyHKIUN
IIpakTHYeckoe 3aHATHE.
Pemenue 3aady Ha MPOU3BOJHYIO TPUTOHOMETPHUUECKUX (PYHK-
IUH TPOU3BOJIHYIO CIOKHOM QPyHKINN
Tema 7.4. Coaep:xxanue yaeOHOro Marepuajia OK-01
I'eomeTpnyecknii U puznyecknii cMpIca |['€OMETPUUECKUN CMBICT MPOU3BOAHONW (YHKIMM — YIJIOBOH KO-
NPOU3BOJHOM. 3¢ PUIMEHT KacaTeabHON K rpaduKy (QyHKIMH B TOUKE. YpaBHeE-
du3nyecKHil CMBICI MPOU3BO/IHON B MPO- |[HHUE KacaTelbHOM K rpaduKy QyHKIUH.
¢eccnoHaIBHBIX 3a1a4aX IIpakTHuyeckoe 3aHsiTHE.
AJNTOpUTM COCTaBJICHUS YypaBHEHUs KacaTelIbHOM K Trpaduky
¢y y=f(x). ®usnuecknii (MEXaHMUYECKHI) CMBICI TTPOU3-
BOJHOW — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHHU t: v = S’ (t)
Tema 7.5. Coaep:xanue yueOHOro Mmarepuaja OK-01
MonoronHocTh pyHknuu. Toukn 3xcTpe- Bo3pacTanue u yObiBaHHe (YHKIUHU, COOTBETCTBUE BO3PACTAHMUS
MyMa 1 yObIBaHUS (YHKLMU 3HAKY Mpou3BoaHON. [loHsTHE TpON3BOI-
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HOW BBICLLIETO MOPAIKA, COOTBETCTBUE 3HAKA BTOPOU MPOM3BOJI-
HOW BBINMYKJIOCTH (BOrHYTOCTH) (QyHKUMHU Ha oTpe3ke. IloHsatue
aCUMIMTOTHI, CMOCOOBI WX onpeneneHus. J[poOHo-nmuHENHHAs

byHKIUS

IIpakTH4yeckoe 3aHsITHE.
3ajaun Ha MakCUMyM U MHMHHMMYM. AJTOpPUTM HCCIEI0BaHUS
(YHKIMM U IOCTPOEHUS €€ TpadrKa ¢ OMOILBIO TPOU3BOIHOM.

Tema 7.6. Coaep:xxanue yaeOHOro Marepuajia OK-01
Uccnenoranue pynkuumii u mocrpoenne |lccnenoBanue QpyHKIMM Ha MOHOTOHHOCTb M IIOCTPOEHHUE T'pa-
rpagpuxkoB ¢ukoB. HaxoxxneHne HanOONBIIEr0o W HAaMMEHBIIETO 3HAYCHHM
Hawu6oJibiee 1 HauMeHbIee 3HaYeHuss  |GyHKuuil. ['paduku GyHKIUI IpH SKOHOMUYECKUX pacyeTax.
byHkunn™ IpakTHYeckoe 3aHATHE.
Hccnenoanne GpyHKINKM Ha MOHOTOHHOCTH M TIOCTPOEHHE Tpa-
¢ukoB. HaxoxneHnne HanOoIbIIEro U HaUMEHBIIEr0 3HAYCHUM
byHKIUH
Tema 7.7. Conep:xxanue yae0HOro MmaTepuaia OK-01
Haxo:k1eHue onTHMAabLHOTO pe3yabrara ¢ (Haumenblnee n HanOosbliee 3HaueHUE QYHKIUU B MPUKJIAJHBIX
MOMOIIbIO MPOU3BO/IHOM B MPAKTHYECKHUX [3a/1a4aX 110 DKOHOMHUKE
3agaqax™ IIpakTnuyeckoe 3anaATHE. 337a4M HA HAXOX/JICHUE HAUMEHbIIIET O
¥ HauOOINBIIEro 3HaUYCHUs QYHKIUH JIJIST BBIYMCIICHUS TUTOMIA e
YY4aCTKOB Pa3JIMYHBIX T€OMETPHUECKUX GopM
Pa3znen 8. MHOTOrpaHHUKM M TeJIa BpallleHUs
Tema 8.1. Coaep:xxanue yaeOHOro MaTepuajia OK-01

Bepuunsl, pedpa, rpaH MHOTOTPaAHHHKA.
IIpu3ma, ee cocraBasiromue, ceuenue. [ps-
Masi 4 NPABWIbHAS MPHU3MbI

[Tonsitne Muororpannuka. Ero snemeHTsl: BepmmHbl, pedpa, rpa-
Hu. Jluaronanb. CeueHue. BpImykible W HEBBIIYKJIbIE MHOIO-
rpanHukd. [lonstue npusmel. Ee ocHOBaHUS M OOKOBBIE T'paHU.
Bricota mpusmebl. IIpsmas u HakimoHHas mnpuzMma. [IpaBunbHas
npusMa. Ee ceueHue

[IpakTHuyeckoe 3aHsITHE.
Pemenue 3amay o MHOrorpannukax. [locrpoenne ceueHuit.
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Tema 8.2.
MMapannenenunen, kyo. Ceuenue kyoa, na-
panaenenunena. [lupammnaa, ee cocrabiisi-
wmue, ceuenne. [l papuiabHas nupamuaa.

Coaep:kanue yueOHOTro MaTepuasia

[MTapannenenwuren, cBOWCTBAa MPSIMOYTOJIBHOTO MapajuIeenuena,
ky0. Ceuenue ky0Oa, mapamienenumnena. [lupamunga u ee smemMeH-
Tbl. Ceuenne nupaMuipl. [IpaBunbHas nupamMuaa.

IIpakTnyeckoe 3aHsATHE.
Pemenue 3aay 0 MHOrorpannukax. [locrpoenue ceueHui.

OK-01

Tema 8.3. Coaep:xxanue yaeOHOro MaTepuajia OK-01
BoxoBasi ¥ MoJIHASI MOBEPXHOCTH Npu3Mbl, [[[101mans OOKOBOH 1 MOJHONW MOBEPXHOCTU MPU3MBI, TUPAMUIBI.
NMpPaMH/ABbI. CuMMeTpusi OTHOCUTEIBHO TOYKH, IPSIMOH, MiockocTH. CuMMeT-
CumMmeTtpus B Ky0e, napajijesenumneae, (pus B KyOe, napajuienenumnesne, npusme, nupamuie
npusMe, nupamuzie. IIpakTHuyeckoe 3aHsiTHE.
IIpaBuiibHBIE MHOTOTPDAHHMKH, MX CBOH- |Penienue 3a1a4 Ha BHIYMCIICHUE TUIOMIAM OOKOBOM M MOJIHOM 1MO-
CTBa BEPXHOCTHU IIPU3MBL, TUPAMHUEL.
Tema 8.4. Coaep:xxanue y4e0HOIo Mmarepuaia OK-01
IIpumepsl cuMMeTpHit CuMMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
IIpakTHuyeckoe 3aHsTHE.
3a/saun Ha BBIYUCICHHE TTapaMETPOB CUMMETPHYHBIX MTPUPOTHBIX
U apXUTEKTYpHBIX 00BEKTOB. Bbrumcnenue ¢Gopmbel U pa3mepa
3eMJIi Kak TeOMEeTpUYEecKoro Tena .
Tema 8.5. Coaep:xkanue yyeOHOro marepuana L{ywimHap u ero 3jaeMeHTHI. OK-01
HuauHap, ero cocrapiasiromue. Ceuenne |CedeHue IMHApa (MapajielbHOe OCHOBaHMIO U ocu). Pa3BepT-
HMJIMHAPA ka uuinuHapa. Konyc u ero anementsl. CeueHue KoHyca (mapaii-
Komnyc, ero cocraBasironme. CeueHne KOHY- [IEJIbHOE OCHOBAHUIO M IIPOXOASAIEE Yepe3 BEpIINHY), KOHUYeE-
ca ckue ceyeHus. PazBepTka KoHyca
IIpakTHYeckoe 3aHATHE.
[TocTpoenue cedeHuil HWINHpA U KOHYCA.
Tema 8.6. Coaep:xxanue y4e0HOIo Mmarepuaa OK-01

IIlap u cdepa, ux ceyeHus.
ITonsitue 00 00LeMe Tes1a. OTHOLIEHHE 00 L-
€MOB IIOT00HBIX TeJ

ap u cdepa. Bzaumuoe pacnonoxenue chepsl U IUIOCKOCTH.
Ceuenue mapa, chepsl. [Torsatrue 006 oobeMe Tena. O0beM Kyda u
MPSIMOYTOJILHOTO Mapauienenunena. O0beM TPU3MBI M UM H-
npa. OTHOIIEHHE 00bEMOB MOJOOHBIX TEl.
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IIpakTHuyeckoe 3aHsiTHE.
3aga4n Ha BBIYUCIIEHHE 00HEMOB.

Tema 8.7.

Coaep:kanue yueOHOTro MaTepuasia

O0beMbI M ITOIIAAHN TIOBepXHOCTel Tesr. |[O0beMbl nupaMubl U KoHyca. O6bem mapa. ITnomaau nmosepx- OK-01
KomM0nHAanmm MHOTOrpAaHHUKOB ¥ TeJI Bpa- HocTel Ten. KomMOMHanuyu reoMeTpuuecKkux Tei
IECHUSA IIpakTHyeckoe 3aHsTHE.
Pemenue 3agau Ha BeluuCIeHHE 00beMa U IJIOLIAN TTOBEPXH O-
CTH MHOTOTPAaHHUKOB M TeJl BPAICHUS
Pa3znen 9. [lepBooOpa3nas pyHKuMHU, ee IPUMEHEHHE
Tema 9.1. Coaep:xkanue y4eOHOT0 MaTepuasia OK-01
IlepBooOpa3nasi pyHKIHUU. 3ajgaya 0 BOCCTAHOBJICHUH 3aKOHA JABHMKEHHS 10 U3BECTHOU CKO-
IIpaBuia HaX0XKIEeHUSA poctu. Ilonsitue mHTerpupoBaHusi. O3HAKOMIJIEHHE C TMOHATHEM
1nepBoo0OpPa3HbIX. WHTerpasia u nepBoodpasHoit nns ¢pynkuun y=f(x). Pemenue 3a-
Iiomaap KpUBOJIMHEHHOM Jad Ha CBS3b MEPBOOOpPA3HON M €€ MPOU3BOIHON, BBIYUCICHUE
Tpaneumu. nepBooOpa3Hoit 1 naHHoM (yHkumm. Tabmuna dopmyn anus
®opmyaa Herorona — JleiioHuna HaxOXJEHUsI TepBOOOpa3HbIX. M3ydeHue mMpaBuiia BBHIYHCICHHS
epBo0Opa3HOi. 3agaun, IPUBOAIINE K MMOHATHIO OMPEIeTIeHH O-
ro UHTErpaia — O BIUKUCIECHUH TUIONIAI KPUBOJIMHEHHOM Tparme-
LMY, O NepeMelleHnn Touku. [loHsTHE onpenenéHHOro uHTerpa-
na. ['eomerpudeckuii U HU3NUECKHI CMBICT ONpPEAETCHHOTO MH-
rerpana. ®opmyna HeroTona - JleiioHuma
IIpakTnuyeckoe 3ansiTHE.
Brruncnenue nepBooOpa3HbIX U ONpeAeIEHHBIX MHTETPaJioB
Tema 9.2. Coaepxanue yueOHOIro MaTepuajia OK-01
Heonpenesiennslii u onpenenennblii uHTe- [[loHATHE HeonpeneneHHoro uHTerpana. OmpenencHHbI HHTE-
rpajsbil. rpajl B )KM3HU

IIpakTHYeckoe 3aHATHE.
Pemenne 3aJa4 Ha NIPUMCHCHUC UHTCTrpaia A1 BbIYUCIICHUA (1)1/1-

3UYCCKUX BCIIMYUH U Hnomaz[eﬁ

Pa3nen 10. Crenenun u kopHu. CtenenHasi GyHKumus
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Tema 10.1.
Crenennas GpyHKuMs, ee CBOiCTBA

Conep:xxanue yae0HOTo MaTepuaia

IlonsiTie KOpHSA nN-OM CTENEHU W3 JEHCTBUTEIBHOIO YHCIIA.
OyHKIMK Yy=nX HX cBoicTBa U rpaduku. CBoWCTBa KOPHS N-o
CTCIICHHU.

[IpakTHuyeckoe 3aHsITHE.
Brruucnenrne KOpHsS n-0i CTENEHU U3 IEMCTBUTEIBHOTO YHCIA.

OK-01

Tema 10.2. Coaeprxanue yueOHOTro MaTepuasia OK-01
IpeoGpa3oBanue BoipakeHuii ¢ kKopusiMu n-IIpeobpazoBaHue UppaLMOHATIbHBIX BbIPaKEHUH
oii cTeneHn IpakTHYeCcKoe 3aHATHE.
ITpeoGpa3oBanue nppallMOHAIBHBIX BHIPAXKEHUIN
Tema 10.3. Coaepixanue yueOHOTro MaTepuajia OK-01
CpoiicTBa cTeneHn [TonsTHe cTeneHu ¢ M0OBIM palMOHANBHBIM MoKazareneM. Cre-
¢ PALMOHAJIbHBIM MeHHbIe (PYHKIIMU, UX CBOWCTBA U rpaduKu
H IIpakTH4yeckoe 3aHsATHE.
JeHCTBUTETbHBIM Hcnonbp3oBaHue CBOWCTB CTENEHHOW (YHKIMM HpPU pEIICHUU
NOKa3aTeIAMH YpaBHEHHI 1 HEPABEHCTB
Tema 10.4. Conep:xxanue yae0HOro MmaTepuaia OK-01
Pemienne uppanmoHaibHbIX ypaBHeHHUil 1 |PaBHOCUIIBHOCTh MPPALMOHAIBHBIX YPAaBHEHUH U HEpPaBEHCTB.
HEPaBEHCTB MeTozps! UX pelieHusl.
IIpakTH4yeckoe 3aHsITHE.
Pemenune nppanroHanbHbBIX yPaBHEHUN U HEPABEHCTB
Pa3znen 11. Iloka3zareabHas pyHKIusA
Tema 11.1. Coaep:xkanue y4eOHOT0 MaTepuasia OK-01

IMoka3aTenbHas pyHKIUSI, ee CBOiicTBa™

CremeHb ¢ IMPOM3BOJIbHBIM I[CI\/'ICTBI/ITGIIBHLIM IIOKa3aTcCJIEM.
Omnpenenenue nokazaTtenbHONM (QYHKLNHU, €€ CBOMCTBA U Ipaduk.
3HAKOMCTBO C IMPUMEHEHHEM ITO0Ka3aTeJbHOH (YHKIHMH B TMPO-
(heccuoHaNbHON IEATEIbHOCTH

IIpakTHYeckoe 3aHATHE.
Pewienne  mokasaTelnbHBIX  yYpaBHEHUU (bYHKIMOHATBHO-
rpau4ecKuM METO10M
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Tema 11.2. Coaep:xkanue y4e0HOTro MaTepuasia OK-01
Pemienne nmoka3sareJbHbIX ypaBHeHH U He- |PellleHne MOKa3aTeNbHbIX YPaBHEHUI METOAOM YpPaBHUBAaHUSA I10-
PaBeHCTB KaszaTesieil, MeToJloM BBEIEHUS HOBOW IMEpeMEHHOW, (DyHKIMO-
HaJIBHO-Tpa(UUECKUM MeTOIoM. PelieHne mokaszaTenbHBIX HeEpa-
BEHCTB
IIpakTH4yeckoe 3aHsITHE.
Pemenune noka3aTeybHbIX YPABHEHUN U HEPAaBEHCTB
Tema 11.3. Coaep:xxanue yaeOHOro Marepuajia OK-01
Cucrembl Moka3aTeJbHbIX YpaBHeHHii  |Pemenue cucrem noka3aTelbHbIX YPaBHEHUN
IIpakTH4yeckoe 3aHsATHE.
Penienue cucteM nokaszaTenbHbIX YpaBHEHUM
Paszpgea 12. Jlorapugmsbl. Jlorapudgmudeckas GpyHkuust
Tema 12.1. Coaep:kanue yueOHOT0o MaTepuasia OK-01
Jlorapudm yucaa. lecaiTuunblii u Haty- |Jlorapupm uncna. JlecATMYHBIH M HaTypaJbHBIA JOrapu@msl,
PaibHBIHA J10rapugMbl, YUCJI0 € YUCIO €
IIpakTHyeckoe 3aHsTHE.
Brrancnenue norapudmon
Tema 12.2. Conep:xxanue yaeOHOro Mmarepuajia OK-01
CeoiicTBa JiorapugmoB. Onepanus jora- |CBoiicTBa sjorapudmos. Onepanus JorapumMupoBaHus
pupMupoBaHus IIpakTH4yeckoe 3ansaTHe. Boruncinenue norapupmon
Tema 12.3. Conep:xxanue yueOHOTro MaTepuaia OK-01
Jlorapudmuueckas pyHkuus, ee ceoiicra [Jlorapupmuueckas QyHKIUSA U ee CBOWCTBA
IIpakTHYeckoe 3aHATHE.
Pemienue 3aga4d Ha cBoiicTBa sjorapuMudeckoi GpyHKINH
Tema 12.4. Coaeprxanue yueOHOIro MaTepuajia OK-01
Pemenne norapupmuyeckux ypasuenuii u |[lonarue norapupmuueckoro ypasHeHus. Onepanus nOTEHIUPO-
HEPaBEHCTB BaHUS. Tpu OCHOBHBIX METOJA pEIICHHUsS JIOrapu(pMUYECKUX

ypaBHEHHI: (PYHKIIMOHAIBHO-TPAPUIECKUNA, METOHA MOTEHIUPO-
BaHMs, METOJ] BBEACHHUS HOBOH nepeMeHHol. Jlorapupmuuecknue
HEPaBEHCTBA
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IIpakTHuyeckoe 3aHsiTHE.
Pemenue norapupMuyeckux ypaBHEHUN 1 HEPABEHCTB

Pa3nen 13. DiieMeHTbI KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEI

Tema 13.1. Coaepxxanue yuyeOHOro MmaTepuajia OK-01
OcHOBHbIE IOHATHUS [lepecTaHOBKH, pa3MeIIEHUs, COYETAHHUS.
KOMOMHATOPHKH IIpakTnyeckoe 3ansiTHE
Pemenue 3a1au Ha NE€peCTaHOBKY, pa3MELEHHS, COUECTAHUS.
Tema 13.2. Conep:xxanue yaeOHOro Mmarepuajia OK-01
Co0bITHE, BEPOATHOCTH cOObITHS. Ciioke- |CoObITHE, BEPOSTHOCTH COObITHS. Cl10XKEHHE U YMHOKEHUE BEPO-
HUE U YMHOKEeHHE BEPOSITHOCTEM SITHOCTEHN
I[IpakTnyeckoe 3ansiTue.
Pemenue 3aa4 Ha BEpOSATHOCTb COOBITHS
Tema 13.3. Conep:xxanue yae0HOTro MaTepuaia OK-01
BeposiTHOCTH B IpodeccHOHANBHBIX 3a1a- |(OTHOCUTEIbHASI 4acTOTa COOBITUS, CBOICTBO €€ YCTOWYMBOCTH.
yax Cratuctuueckoe ornpejaeneHre BepossTHOCTH. OLeHKa BEpOsTHO-
CTHU COOBITUS
IIpakTHuyeckoe 3aHsTHE.
Pemienue 3a1a4 Ha OTHOCUTEINIBHYIO YaCTOTY COOBITHS
Tema 13.4. Copep:kanue y4eOHOT0 MaTepuasia OK-01
JlucKpeTHAas1 coIydaiiHasi BeJIMYUHA, 3aK0OH (Buapl cioyyaiiHeix BennuuH. OnpenesieHue AMCKPETHON ciydai-
ee pacupeaeaeHus HOM BEJIMYMHBI. 3aKOH pacHpelesieHus JAUCKPETHOW CIydalHOM
BeIMYMHBL. Ee uKciioBbIe XapaKTepuCTUKH
IIpakTHYeckoe 3aHATHE.
BrruucneHne YnucioBbIX XapaKTEPUCTUK JTUCKPETHON CIlydalHOM
BETTMYHHBI
Tema 13.5. Conep:xxanue yae0HOTro MaTepuaia OK-01

3agaun MaTeMaTHYeCKOH CTATHCTHKH

Bapuanuonnsiii psa. [lomuron wacror m rucrorpamma. Cratu-
CTHUYECKHUE XapaKTEPUCTUKH PsiJla HAOI0JaeMbIX JaHHBIX

IpakTHuyeckoe 3aHsiTHE.
3amaun MaTeMaTHYECKON CTATUCTUKU
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Tema 13.6. Coaep:xxanue yueOHOTro MaTepuaia OK-01
CocrapiieHue Tadaun u guarpamMm na  ([IepBuynas oO6paboTka CTaTHUCTUYECKUX AAaHHBIX. ['paduueckoe
NpaKkTHKe UX TpencTaBieHue. HaxoxaeHue CpeaHHX XapaKTepHuCTHK,
HAOJI0TAEMBIX TAHHBIX
IIpakTnuyeckoe 3ansiTue.
O06paboTKa CTATUCTUYECKUX JTAHHBIX
Pa3znen 14. YpaBHeHUsI U HepaBeHCTBA
Tema 14.1. Coaep:xxanue yaeOHOro MaTepuajia OK-01
PaBHOCHJIBLHOCTH YPABHEHHUIi M HepaBeHCTB. PaBHOCHIIBHOCTh ypaBHEHUN U HepaBeHCTB. Omnpenenenus. Oc-
OO0mue MeTOAbI peleHust HOBHBIE TEOPEMBI PABHOCWJIbHBIX MIEPEX0JaX B YPaBHEHUSAX U HeE-
paBeHcTBax. OOmIMe METOABl PEIICHUs ypaBHEHUH: MEpexon OT
paBeHCTBa (YHKIHI K PaBEHCTBY apryMEHTOB JJIi MOHOTOHHBIX
GbyHKIMIA, METON Pa3J0KEeHUS Ha MHOXKUTENU, METO]| BBEICHUS
HOBOH MepeMeHHON, (P yHKIIMOHAJIBLHO-TpapuyueCKUil METO
[MpakTHuyeckoe 3aHsiTHE.
MeTtonb! pemeHus ypaBHEHUN
Tema 14.2. Conep:xxanue yueOHOro MaTepuaja OK-01
I'padpuueckmii MeTox pelieHus ypaBHeHuii, (O0mue MeTOIbl pElIeHUs] HEPAaBEHCTB: IEPEeXOoi OT CpaBHEHHUS
HEPaBEHCTB 3HaYeHUH (YHKIHMI K CpaBHEHHUIO 3HAUYEHUI apryMeHTOB ISl MO-
HOTOHHBIX (YHKIMH, METOJ WHTEPBAIOB, (DYHKIIMOHAIBHO-
rpapuyeckuit meron. ['paduueckuil Meron pelieHUsl ypaBHEHUMN
1 HEPAaBEHCTB
IIpakTH4yeckoe 3aHsATHE. METO/bI pellIEHUS] HEPABEHCTB
Tema 14.3. Coaep:xkanue y4eOHOT0 MaTepuasia OK-01
YpaBHeHHs U HEPABEHCTBA Onpenenenue monynis. PackpbiTe MOIyNsl 1O ONpPENESEHUIO.
¢ MojayJieM [Ipocreiimue ypaBHEHUS M HepaBeHCTBa ¢ Moayiem. [Ipumene-

HUE PAaBHOCUIIBHBIX IIEPEXOJIOB B OINPEAEIEHHBIX THIAX YpaBHeE-
HUW 1 HEPABEHCTB C MOJYJIEM

[IpakTHuyeckoe 3aHsITHE.
Pemenne ypaBHeHMI1 1 HEPAaBEHCTB C MOYJIEM
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Tema 14.4. Conep:xxanue yueOHOro Mmarepuajia 2 OK-01
YpaBHeHHsI U HEPaBEeHCTBA VYpaBHEHUS U HEPABEHCTBA C TapaMeTpaMu
¢ napameTpaMu IIpakTHyeckoe 3ansiTHE. 2
VYpaBHEHUS U HEPABEHCTBA C MapaMeTpaMu
CAMOCTOATEJBHASA PABOTA OBYUYAIOIIUXCA 4
[ToaroroBka K CEeMHUHAPCKUM 3aHATHSAM C UCMOJIb30BAaHUEM METOIMYECKUX PEKOMEHIaluil mpenonasarens. Pe- OK-01
LICHHE YIPAKHEHUH U 3a1a4
KoncyabTanust 2
IIpome:xyTouHasi aTTecTAIUS 6
Bcero 2 cemecTp 190
Bcero yacoB 340

* [IpogheccuonanbHo-opueHmupo8antoe cooepicanue OmpaiceHo 8 CMpyKmype u memamuke RpaKmuidecKux 3aHamu
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3. YCJIOBUS PEAJIN3ALIUMA TPOT'PAMMBI TUCHUTIJINHBI

Peanm3zarus mporpaMMbl AUCHUIUIMHBI TPEOyeT HAJIM4YUs y4eOHOro KaOMHETa MaTeMaTHh-
KH.

O6opynoBanue yueOHOro KaOMHeTa: HarJsaHbIe MOCOOMS (KOMILJIEKThI YUeOHBIX TaOJIHII,
IJIaKaTOB, MOPTPETOB BBIJAIOLINXCSA MAaTEMaTHKOB); WH(GOPMAIMOHHO-KOMMYHUKAIIHOHHBIE
CpencTBa).

Texnuueckue cpencTsa 00y4eHUs: MyJIbTUMEIUITHBINA KOMILIEKC.

3.1. YuyeOHO-MeTOANYECKOE O0ecIeyeHue

CBeneHns 00 3JEKTPOHHBIX MOJHOTEKCTOBBIX pecypcax, JOCTYNl K KOTOPbIM 0OeClevyuBa-
€Tcs Ha OCHOBAHUU NPSAMBIX 10TOBOPOB.

[TepeueHb TOKYMEHTOB, MOATBEP)KIAIOIINX HAIMYME/TIPABO MCIIOIB30BaHUS IIM(PPOBBIX (3JEKTPOH-
HBIX) Oubmmorek, ObC

Konrpaxr Ne 146/]1Y ot 29.01.2024 (O5C
«ZNANIUM.COM»)

1. 29.01.2024 — 28.01.2025

JINIeH3UOHHBINA KOHTPAKT Ne
2. 10469/23PROF/362/]1Y (Di1eKTpOoHHBIA pecype 01.12.2023 — 30.11.2024
CIIO «PROFo0pa3oBanue»)

3 JInuensuonubli KoHTpakT Ne 226/11Y ot

25.07.2023 (9BC IOpaiir — CII1O) 05.08.2023 - 04.08.2024

Konrpakr Ne JT/11-014029/12/0014/415/4T ot

2024-

2025 4 29.12.2023 Ha mocTaBKy TOBapoB (Iepuoanye- 01.01.2024 — 31.03.2024
' CKHX M3/IaHUH)
Jorosop Nel01/HDB5/2097 ot 28.03.2017 28.03.2017 — 28.03.2022
5. (HarmmoHanpHas 9IeKTpOHHAS OMOIMOTeKa (mposnoHramnus 10
(HDOB)) 28.03.2027)

KonTpaxr Ne 34/4T ot 11.03.2024 Ha npuobdpe-
TEHUE NEePUOIMYECKUX U3TAHUN

01.04.2024 — 31.12.2024

7 AKT BBOJAa B OKCIUTYaTalUI) IEKTPOHHOM

GuGanorex BCAY Ne 33 ot 19.01.2016 beccpouro

ObecrieueHHOCTh Y4eOHOI TUTepaTypoil MpH peanu3anuu padbodei mporpaMmMbl

3.1.1.0cHOBHBIE UCTOYHUKHU:

1. MaremaTnka: ajareOpa W Hadaja MaTEMaTHYECKOTO aHaiM3a, reoMeTpus. Anredpa u
Hayaja MateMaTu4yeckoro anamusa. 10-11 kmaccel: 6a30BbIi U yriryOJIEHHBIA YPOBHU: y4€OHUK /
. A. Amumos, 0. M. Konsirun, M. B. Tkauésa [u np.]. - 12-e uzn. - Mocksa: [IpocBemenue,
2024. - 464 c. - ISBN 978-5-09-112136-0. - TekcT: 31eKTpOHHBIN // DIEKTPOHHBIN pecypc 1u -
poBoii  oOpasoBarenpHOM  cpenbl CIIO  PROFoOpasoBanue: [caiit]. - URL:
https://profspo.ru/books/132452

2. Matemaruka: anreOpa ¥ Hadajga MaTEMaTUYECKOro aHanlm3a, reomerpus. ['eomerpus:
10-11 xnaccel: 6a30BbIi U yriayOaEéHHbIN ypoBHU: yueOHUK / JI.C. AtanacsH, B.®. byry3os, C.b.
Kanomues [u nap.]. - 12-e u3n. - Mocksa: Ilpoceemenne, 2024. - 288 c. - ISBN 978-5-09-
112137-7. - TekcT: 2JIEKTPOHHBIN // DNeKTpOHHBIN pecypc Hu(poBoii 00pa3oBaTENbHON Cpebl
CITO PROFobpa3zoBanue: [cait]. - URL: https://profspo.ru/books/132455
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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/2023/12/%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%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%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%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/12/%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%96-362_%D0%94%D0%A3-%D0%BE%D1%82-30.11.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%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%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%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%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-%D0%94%D0%A2-%D0%9F-014029-12-0014-415-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2023.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/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/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.pdf
https://library.vsau.ru/wp-content/uploads/2024/03/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-34-%D0%94%D0%A2-%D0%BE%D1%82-11.03.2024.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
https://profspo.ru/books/132452
https://profspo.ru/books/132455

3.1.2. JIONOMHUTEIIbHbIC HCTOYHUKH

1. bapagymkun B. B. Dnementsl Bbicmield maTremMaTHku. YueOHuUK. B 2-x tomax. 1,
MaremaTtuka. DJIeMEHTHI BbIcIIel MaTeMaTnku: YdueOnuk: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCy, 2020 - 304 c. - [BU]. - Pexxum JlOCTyIa:
<URL.:https://znanium.com/catalog/document?id=353019>

2. bapaymkun B. B. DnemeHThl BbICHIel MaTeMaTuku. YueOHuk. B 2-x Tomax. 2,
MaremaTuka. DJIeMEHThI BbICIIEH MareMaTuku: YueOHuk: B 2 Tomax Tom 2 - Mocksa: OOO
«KYPCyp, 2020. - 368 c. - [BU]. - Pexum JlocTyna:
<URL.:https://znanium.com/catalog/document?id=346041>

3. lumaues, B. C. Martematuka: YueOnuk u npaktukyMm / [llumaues B. C. ; mox pexn.
TuxonoBa A. H. - 8-e u3a., mep. u gon .- DnekTpoH. AaH. - Mocksa: M3natensctBo OpaiiT,
2021.- 447 c. - [BU]. - Pexxum poctymna: <URL:https://urait.ru/bcode/469417>.

4. T'yces B. A. T'eomerpus: Yueonoe nocodue / ['yces B. A., Koxxyxos U. b., [Ipokodres
A. A. - 2-e u31., UCIIP. U JIOIL.- DJIEKTPOH. JaH. - MockBa: M3narensctBo KOpaiit, 2021.- 280 c. -
- [DU]. - <URL:https://urait.ru/bcode/474920>.

3.1.3. Meronuyeckue u3aaHus:

1. MaremaTuka: METOAMYECKHE yKa3aHWs IO OCBOCHUIO JIUCHMIUIMHBI |
CaMOCTOATENLHON paboTe NIt 00ydJaroImuXcsi Ha OCHOBE 0a30BOTO YPOBHSI OCHOBHOTO OOIIIErO
00pa3oBaHMsI TIO CIIEHHUATBLHOCTSAM CpeAHero npodeccuoHaibHoro oopasobanus / Boponexckuit
rOCyJapCTBEHHBI arpapHblii  yHUBepcuTeT, OTaeneHue cpeaHero MnpodeccuoHanTbHOro
obOpa3oBanms, Kadenpa rymMaHuTapHbIX M €CTECTBEHHO-HAy4HbIX aucuuiumH, / coct. H. T.
CnupuHa.- BopoHexx: BOpOHEXCKMH TrOCyIapCTBEHHBIM arpapHeiii yHusepcuter, 2023 .-
[BU].— Pexxum noctymna: <URL:http://catalog.vsau.ru/elib/metod/m7905.pdf>.

3.1.4. Ilepunoauyeckue U3TaHUs

1. BectHuk BOpOHEXKCKOro rocyqapcTBEHHOTO arpapHOro YHHUBEPCHUTETA: TEOpeTHde-
CKHIf MHAYyYHO-TIpaKTHUeCKuil s)xypHas / BopoHex. roc. arpap. yH-T - Boponex: B'AY, 1998-

3.1.5. CaiiTsl 1 HH(OPMALIMOHHBIE TOPTAJIBI

1. http://MmunoOpHayku.pd/ - MunucrepctBo odbpazoBanusi PO;

2. http:/edu.ru/ - denepanbHblii 00pa30BaTENBHBIA MOPTA;

3. http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 iaccer,

4. http://school-collection.edu.ru/ — DnexTpoHHbIli yueOHMK «MaTemaTHka B IIKOJIE,
XXI Bek».

5. http://fcior.edu.ru/ - wuHbOpPMANMOHHBIE, TPEHHUPOBOYHBIE H  KOHTPOJIbHbBIC
MaTepualIbl

3.2. MarepuajbHO-TEXHHYECKOe H POrpaMMHOe odecrieyeHne

Cenenusi 0 MporpaMMHOM 00€eCredeHUHN O0IIEro Ha3HAUYCHUS

Ne Hazpanue Pazmemenue
1 | Oneparronnsie cucreMel MS Windows / Linux TK B s0KaLHOM ceTn
BIr'Ay
2 [Makersr opucHbix nprnoxenuii Office MS Windows / 1K B nokansHO ceTn
OpenOffice BTAY
3 [Mporpammer amst mpocmotpa ¢aiinos Adobe Reader / DjVu 1K B noKaJIbHOI CEeTH
Reader BIr'AY
4 Bbpaysepst Snnexc bpaysep / Mozilla Firefox / Internet 1K B nokansHO ceTr
Explorer BIr'AY
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5 | AutuBupychas nporpamma DrWeb ES TK B sroxabHoit cern
BTAY
6 | IIporpamma-apxusarop 7-Zip HK B s0KaLHOM ceTn
BTAY
7 | Mynbtumenua npourpeBarens MediaPlayer Classic HK B nokansHoi cetn
BTAY
8 |11 o . IIK B s0KanbHOM ceTH
nardopMa oHNaiiH-00y4eHus el.earning server
BTAY
9 | Cucrema kommbroTepHoro TectupoBanust AST Test TIK B noKansHoi cetn
BTAY
[Tomenenust 17 BeeHUs 00pa30BaTENBHOTO MpoIiecca U 000pyTI0BaHNE
Ne HaumeHnoBanue o0beKTa, TOATBEPIKIA- Anpec (MecTornonoxeHnue) 00beKTa, MoJITBep-
n/n IOIIET0 HAJIMYUE MaTepHaIbHO- KJAIOILIETO HAINYNE MaTepUaIbHO-TEXHUIECKOTO
TEXHUYECKOro 00ecrieueHus], C mepeyHeM | obecrieueHus (C yka3aHHeM HoMepa Takoro 00b-
OCHOBHOT'O 000pYy10BaHHS €KTa B COOTBETCTBHH C JOKYMEHTaMH 110 TeXHUYE-
CKOW MHBEHTApH3AII1H)

1 | YueOnas aymurtopus ans mnposexenus | 394087, Boponexkckass obnacts, r. BopoHex,
3aHATHHA BCEX BUAOB, B TOM 4Hclie Ipyn- | yi. TumupszeBa, 21. 3manue y4yeOHOrO KOpMIy-
NOBBIX M HMHIMBUIYaJbHBIX KOHCYNIBTA- | Ca OTHENCHUS CPeAHEro NpogecCHOHATBHOIO
IAH, TEKYIIero KOHTPOJsS W MpoMexy- | oOpaszoBanus (Kopmyc CIIO, obmexutue Ne 6)
TOYHOW arTecTaluy: KOMIUIEKT ydeOHoW | Aya. 107
MebenH, JeMOHCTPAIIOHHOE 000pyI0Ba-

HUe, yaeOHO-HarJISTHbIe TOCo0us
2 Ilomemenue g1 CaMOCTOSTEIBHOMN 394087, Boponexckas o0yacTh, T. BopoHex,

paboThl: KOMITJIEKT Yy4eOHOW MeOew,
JICMOHCTPAIMOHHOE 000pYyJIOBaHUE U
y4eOHO-HATIISTHBIE TTOCOOUS, KOMITBIO-
TepHass TEXHHKAa C BO3MOXKHOCTBIO
noAKmoueHus K cetu «HTepHET» U
o0ecreyeHueM JI0CTyla B JJIEKTPOH-
HYIO WHPOPMAIIOHHO-
00pa30BaTeNbHYI0 Cpely, HCIONb3ye-
MO€ MporpaMMmHoe obecrneueHune MS
Windows, Office MS  Windows,
DrwWeb ES, 7-Zip, MediaPlayer
Classic, SIunexc bpaysep/ Mozilla Fire-
fox / Internet Explorer, ALT Linux,
LibreOffice

yn. Tumupssesa, 21. 3nanne ygyeOHOTO KOpIy-
ca OTAENeHHs CpeaHero mnpodeccuoHaTIbHOrO
obpazosanwust (Kopmyc CIIO, obmexutne Ne 6)
Ayn. 103

4. ®OHJI OHUEHOYHBIX CPEACTB, KOHTPOJIb U OHEHKA PE3VYJIbT A-
TOB OCBOEHUSA JUCHUIIJINHBI

4.1. OueHka pe3y/JbTaTOB OCBOEHHUS JUCIUIJIMHBI

Ko v HaumeHoBanue ¢gopMupyeMBbIX KOMIIETEH-

107074

(I)OprI 1 METOAbI KOHTPOJIA U OLCHKH

OK-01 BriOupats crocoObl pemieHUs 3aaad
npodeccruoHanbHON AESATENBHOCTH TMPUMEHUTEIHHO

K pa3JIMYHbIM KOHTEKCTaM

Dopmvl KOHMPOA 00yUeHUA:

- MpaKTHYECKOe 3a/IaHKE MPUMEHEHUs MareMa-
TUYECKUX METOJIOB ISl PElICHH 3a/1ay;

- YCTHBIA OIMPOC 10 OCHOBHBIM MaTEMaTHYeCKUM
MTOHSITUSIM, HMCIIOJB3YEMbIM JUIS OMHCAHUS pPa3-
JIMYHBIX MIPOLECCOB U HBHCHHﬁ;

- KOHTpOJIbHAsI padoTa;
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- TECTUPOBaHHE
Dopmbl ouenKu pe3yrbmamugHocmu 00yye-
HUA: TPATUIUOHHASI CHCTEMa OTMETOK B Oaiuiax
32 KaXIyH BBIIOJHEHHYIO pa0oOTy, Ha OCHOBE
KOTOPBIX BBICTABIISIETCS UTOTOBAsi OTMETKA.

4.2. Kputepuu oueHKH pe3yJbTaToOB 00y4eHUs

4.2.1. Kputepuu olleHKH 3K3aMeHa

Onenka, ypoBeHb

Onucanune KpuTepruen

«OTIMYHOY,
BBICOKHH YPOBEHB

OOyyaromumiicss oka3aa MPOYHbIC 3HAHWUS OCHOBHBIX IOJIOXKCHHH yueO-
HOHM MUCIWMIUIMHBI, YMEHHE CaMOCTOSITETIHHO peliaTh KOHKPETHBIE MpaK-
THYECKUE 33Jaud TOBBIIICHHONW CJIOKHOCTH, CBOOOJHO HCIIONb30BaTh
CIPaBOYHYIO JIMTEPATYPY, JieJaTh 000CHOBAHHBIC BHIBOJIBI.

«Xoporoy,
MOBBILIEHHBI YPOBEHB

OOyuatronuiicsi MoKa3an MPOYHbIC 3HAHWSI OCHOBHBIX TOJOXKEHHH yueo-
HOW ITMCUMIUIMHBI, YMEHHE CaMOCTOSITEJIBHO pellaTh KOHKPETHBIC MpakK-
THUYECKHE 3aJ[aud, IPeyCMOTPEHHBIE paboYeil porpaMMon, OpUEHTHPO-
BaThCsS B PEKOMEHOBAHHOW CIPaBOYHOM JIUTEPAType, YMEET MPaBUILHO
OLICHUTH MIOTYYCHHBIC PE3YJIbTATHI.

«Y IOBIIETBOPUTEIBHOD,
IIOPOTr'OBBIN YPOBEHb

OOyyaromuiicss TTOKa3aja 3HAaHHE OCHOBHBIX TTOJIOKEHUM YIeOHOM IUCIIH-
IJTMHBI, YMEHHE TONMy4YaTh ¢ MOMOIIBIO0 TPEnojaBaTelisi MpaBUIbHOE pe-
IIEHNE KOHKPETHOM MPAKTUUYECKOW 33Jaud M3 YUCIa IPETyCMOTPEHHBIX
pabodeil mporpaMMol, 3HAKOMCTBO C PEKOMEHIOBAaHHOW CITPAaBOYHOM JIH-
TEepaTypoil.

«HeynoBneTBOpUTENHHOM
HU3KUHA YpOBEHB

[Ipu orBere oOyuaromierocst BbISIBIUIMCH CYIIECTBEHHBbIE IPOOENbI B 3HA-
HUSX OCHOBHBIX MOJOKEHUH Y4eOHOH AWCIUIUIMHBL, HEYMEHHE C TIOMO-
LIbIO IIPENoaBaTess MOoJyYUTh IPaBIIIbHOE PEIleHNe KOHKPETHOM MpakK-
THYECKOW 3a7]adud W3 YHCIIA TMPEeAyCMOTPEHHBIX pabodel mporpaMMoit
yueOHOM JUCIUILIMHEIL.

4.2.2. Kputepum oueHKH 11 depeHIIHPOBAHHOIO 3a4eTa

OrneHka, ypoBeHb

Onucanve KpUTepUeB

«3a4TeHO (OTJIUYHO)Y,
BBICOKUH YPOBEHB

OOyuaronuiicst TITyOOKO M TPOYHO YCBOHII BECh MTPOTPAMMHBINA MaTepH-
aJI, ICYEPIIBIBAIOIIIE, ITOCIIEI0BATEIFHO, TPAMOTHO H JIOTHYECKH CTPOWHO
€ro M3JaraeT, He 3aTPY/HSETCS C OTBETOM IPU BHIOM3MCHCHUH 3a1aHuS,
CBOOOIHO CIIPABJISCTCS C 33Aa4aMH U MPAKTHYECKUMH 33IaHUSMH, TIpa-
BIWJIBHO OOOCHOBBIBACT IIPHHATHIC PEIICHHS, YMEET CaMOCTOSTEIBHO
0000111aTh U U3J1araTh MaTepual, He JIOMYCKasl OMMOOK.

«3a4TeHo (X0poIo)»,
MOBBIIICHHBIH YPOBEHB

OOyuaromuiicst TBEpAO 3HACT MPOrpPaMMHBIN MaTepuai, TPaMOTHO H IO
CYIECTBY M3JIaraeT €ro, He TOMYCKAeT CYIIECCTBEHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MOXKET MPAaBUIBHO IIPUMEHSTH TEOPETUIECKHE I10JI0-
JKEHHUS U BJIageeT HEOOXOAUMBIMH YMEHUSMU M HAaBBIKAMU HPU BBINOJ-
HEHUH NMPAKTUYECKUX 3aaHUN.

«3a4yTeHo
(YIOBIIETBOPHUTEIBHHO )»,
MIOPOrOBBIA YPOBEHB

OOyuaromuiicss YCBOMJ TOJBKO OCHOBHOW MaTepuall, HO He 3HaeT OT-
JIeJbHBIX AeTajed, OMYCKAaeT HETOYHOCTH, HEJTOCTaTOYHO MPaBUIIBHBIE
(GOpMYIHPOBKH, HapylIaeT IOCIEAOBATEIILHOCTE B HM3JIOKEHHH IPO-
IrpaMMHOTO0 MaTepHaja M HCHBITBIBAET 3aTPyJHEHHS B BBIIOJIHEHUU
MPAKTUYECKUX 3aJaHUI.

«Hezaureno
(HEYIOBIIETBOPHUTEIHHO )»
HU3KHHA YpOBEHB

OOyuaromuiicsi He 3HaeT 3HAYMTEIBHON YacTH MPOrPaMMHOIO MaTepua-
7a, JIOMYCKAaeT CYIIECTBEHHBIC OIMIMOKU, C OONBIINMH 3aTpPYIHCHUSIMH
BBITIOJIHSET IPAKTUUECKUE 3aJaHNs, 3a1a4H.
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4.2.3. Kputepuu olleHKH KOHTPOJIBHBIX padoT

Orenka, ypoBeHb

Onucanne KpUTEpUEB

«OTaI4YHOY, Pabota, BIITOIHEHHAS MOJHOCTEIO 0€3 OIMMOOK U HEAOUYCTOB
BBICOKHI YPOBEHb
«Xopomuoy, Pabora, BEITOMTHEHHAS TTOJIHOCTRIO, HO TIPY HAJIMYWK B Hel He Oonee

MOBBIILIEHHBIH YPOBEHb

OJHOW HerpyOoi OmMOKM W OJHOIO HeJodeTa, He Ooyiee IBYX
HEJI0YETOB

«Y IOBIETBOPUTEIILHOY,
MOPOTr'OBBIA YPOBEHb

OOyyaronumiicss TPaBHIILHO BHITIOJHIII HE MEHee 2/3 Bcel paboThl M
JOMYCTHII He Ooilee OmHOW TpyOoil OMmMOKA W JBYX HENOYETOB, HE
Oosiee 0JIHOI rpyOoli M OJTHON HErpyOol OIMIMOKH

«HeynoBneTBOpUTETBHO
HU3KUN YPOBEHb

OO0yyaromuiics MpaBUIIBHO BBITTOHEHO MeHee 2/3 Bcell paboTsl

4.3.4. Kputepuu ouleHKH YCTHOTO ONpoca

OrneHka, ypoBeHb

Onucanue KpUTEpHUeB

«OTIIMYHOY,
BBICOKHI YPOBCHB

BeicraBisiercs, eciu 00y4aromUiics IMOCIEA0BATENIBHO, YETKO, CBS3HO,
000CHOBaHHO M 0€30MMO0YHO M3JIaraeT yuyeOHBbIA MaTepua; JaeT OTBET B
JIOTUYECKOM TTOCIIEI0BATEIFHOCTH C MCIOIBb30BAHUEM TIPHHSATON TEPMUH O-
JIOTHH; TIOKa3bIBACT MOHMMAHUE CYIIHOCTH PAacCMaTPUBAEMBIX MOHSTHH,
SBJICHUH W 3aKOHOMEPHOCTEH, TEOpHi, B3aMMOCBS3CH; yMEET BBIICIATH
TJIaBHOE, CAMOCTOSITENILHO TIOATBEPIKAATH OTBET KOHKPETHBIMH TIPHMEPaMH,
(hakTamMu; CaMOCTOSATENILHO aHAIM3UPYET H 0000IIaeT TEOPETHUECKUA Ma-
TepHaJ; CBOOOAHO YCTAaHABJIMBACT MEXKIIPEIMETHBIE (Ha OCHOBE paHee IpH-
OOpeTeHHBIX 3HAHWI) U BHYTPUIIPESIMETHBIC CBS3U; YBEPEHHO U OE30LIM-
OOYHO TNPHMEHSET TONYy4YCHHBIC 3HAHUS B PEIICHUM HOBBIX, paHee HE
BCTPEUABILMXCS 3324, PAlOHAILHO UCIIONB3YEeT CIIPABOYHbIC MaTepHAIbI,
y4eOHHK, JOMOJHUTEIBHYIO JIUTEPATYpPy, MPUMEHSET YIOPSIJOYCHHYIO CH-
CTEMY YCIJIOBHBIX O0O3HAYEHHI TP BEJCHUM 3alUCEH, COMPOBOXIAIONINX
OTBET; JIOMYCKAET B OTBETE HEJ0YETHI, KOTOPBIE JIETKO MCIPABJISET MO TPe-
0OBaHMIO ITPEIO/IaBATEIIS.

«Xopouioy,
HIOBBIILIEHHBIH YPOBEHb

BrictaBnsiercs, ecnu o0y4aroluiicss MOKa3bIBaeT 3HAHME BCETO M3y4YcH-
HOro y4yeOHOro mMarepuana; 1aeT B OCHOBHOM INPAaBUJIBHBIA OTBET; yueO-
HBII MaTepuan u3JlaraeT B OOOCHOBAHHOM JIOTHYECKOM ITOCIIEI0BATEh-
HOCTH, [TPH 3TOM JIOIYCKaeT OJJHy HerpyOyro omuOKy WM He OoJiee IBYX
HEIOYETOB B MCIIOIb30BAHUN TEPMUHOJIOTHH Y4€OHOI0O MpeaMeTa, KoTo-
pble MOXET HMCIPAaBUTh CaMOCTOATENIHO; aHATM3UPYET U 0000IIaeT Teo-
peTHYECKU MaTeprai; CoOM0IaeT OCHOBHBIC IIPAaBUIIA KYJIBTYpPhl YCTHON
peuy; MpUMEHSET YIOPAA0UYEHHYIO CHCTEMY YCIOBHBIX 0003HaYEHUN TIPU
BEJICHUM 3aMHCEN, COMPOBOKAAIOIIMX OTBET.

«Y 1OBJIETBOPUTENBHOY,
[IOPOrOBBI YPOBEHB

BricTaBnsiercs, eciiu 00ydaromuics: JeMOHCTPUPYET YCBOCHUE OCHOBHOTO
COACpKaHUA yqeGHoro marepuajia, UMECT r[po6em>l, HC NPCIATCTBYHOIINE
JANTbHENIIEMy yYCBOGHUIO y4eOHOr0 MarepHana; NMPUMEHSET IMONyYeHHBIC
3HaHUS P OTBECTC HA BOIIPOC, aHAJIM3C MPCIAJIOKCHHBIX CI/ITyaHI/Iﬁ o 00-
pasily; JOoIycKaeT OMHMOKHA B HCIIOJIB30BAHMHM TEPMUHOIOTHU Y4eOHOTO
MpeMeTa; TOKa3bIBaeT HEAOCTATOYHYIO C(HOPMHPOBAHHOCTH OTACIBHBIX
3HAaHWH U YMCHHI; BEIBOJIBI H O0OOIIECHUS apryMEHTUPYET CJ1abo, JOmycKa-
€T B HUX OMMOKH; 3aTPyAHAETCS MPH aHaIHu3e U 00001IeHnN y4eOHoro Ma-
TepHaia;, 1acT HCIIOJHBIC OTBETHI Ha BOIIPOCHI MPETIOAaBaTCIIA NJIM BOCIIPO-
U3BOJUT COICPIKAHHE paHee MPOYUTAHHOTO Y4eOHOro Tekcrta, ciabo CBs-
3aHHOTO C 33/IaHHBIM BOIIPOCOM; HCIOJIb3YeT HEYHNOPSIOYCHHYIO CHCTEMY
YCIIOBHBIX 0003HAUCHHI TIPH BEJICHUU 3aIMCEeH, COMPOBOXKIAIOIINX OTBET.

«HeynoBneTBOpUTEIbHOY,
HU3KHHA YpPOBEHB

BrictaBnsiercst, ecimi oOydaronumiics: He pacKpbll OCHOBHOE COJEpIKaHHE
y4eOHOro Marepuasa B IpejiesiaX MOCTaBICHHBIX BOIIPOCOB; HE YMEET MpH-
MCHATH UMCIOIIHECA 3HaHUA K PCHICHNIO KOHKPETHLIX BOIIPOCOB U 3aj/ia4 110
o0pasiy; onmycKaeT B OTBeTe Oonee ABYX rpyObIX OHIMOOK, KOTOpPHIE HE
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| MOXET MCIIPABUThH JJAXKe TPH TTOMOIIHM 00YJarOIIMXCS U MIPEToaBaTesl.

4.3. OueHo4HbIe cpeICTBA /Il IPOBeIeHUsI TEKYIEro KOHTPOJIS yCIeBaeMOCTH

TecToBBIE 3a0aHUA
1.9H6M€HTOM MHOXECTBaA HaTypaanHx YHUCCII ABJIACTCA. ..

(?) V7
(?) 0
(1) 173
(?) -2

2. Yucno 2,1 npuHAIIISKAT MHOXKECTBY. . .
(P B={p|becz, —2<b<3}

(M) A={alacsN, 1<a<10}
MC={clceR, —3<c<26}
(?)D={d|deQ, d<2}

3. JlaHbI KOMILIIEKCHBIE YHCTIa 21 =1-2i, 22 =4+ 2i, Torna 321—222 paBHoO...

(N —5-10i
(?) —5—2i
(?) —1-si
(?)11-—2i

1

4. Beruucnure: —15- 81Z -19.

IIpaBuibHbIii 0TBET: — 64
3

5. Berancimre: 255 -0,25.
IpaBuabHblii oTBeT: 124,75

6. Berancimre: 109, 0,04+ 2log, 5.

IIpaBuiabHblii oTBeT:(

7. Jlana Qynkuus y =In(x?> —5x +6) + 3. Torga ee 001acTbIO 3HAYCHMH SBJIAETCA
MHOXECTBO...

(?) [-5;%0)

(7)) (—o0;2) W (3;+0)

(?) (/6 + Bi+o0)

(1) [3;+e0)

0,5l0g,10
8. Boruuciure 16°°°%

(110
(7)4
(2)0,5
(7)2

9. Pemmmte ypaBHenue 10gz(2x-1) = -3
IIpaBuabHbIil oTBeT:9/16
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10. Pemute ypasuenne 277" = L

81
IIpaBuabHbIi 0TBET:7/3
£I0g34
11. Boruuciure 32
IIpaBuiabHbIN 0TBET:2
1
12. Penmure HepaBeHcTBO 8% > 3

IpaBuabHbIM OTBET: X > —1

13. Perute HepaBenctBo  1004(7 - X) < 3
IIpaBuibHbIii 0TBET: X> —57,x <7

14. Pemnte ypaBuenne 77> —147*=5
IIpaBuibHbIii oTBeT: -1
x* -1

15. Jlsia npoOHO-paniMoHaaIbHON PYHKITUN g x4 2x TOYKOM pa3pbiBa ABJISETCA. ..
(?7)x=2
7)) x=1
(H x=0
(?)x=3
Sin3x

[im
16. 3nauenue npexena >0 4x PaBHoO. ..
LY
(7)1/4
(7)1
(1)3/4

17. Haiitu yrioBoii ko3dduimeHT KacaTeabHOW K KpUBOM y=X2 -4 B TOouke, abcIucca Ko-
TOpOM paBHa 2

(H4

(M)12

(7)8

()0

3, 42

18. 3akOH IBMKEHUSI MaTEepUAIbHOW TOYKHU UMEET BU]L S(U)=t"+1" +1 , rie S(t) — xo-
OpIuHaTa TOYKH B MOMEHT BpeMeHH t. Torga yckopeHue TOYKM B MOMEHT BpeMeHHu t= 1 pas-
HO...

(?)6

()8

(?)5

(7)3

19. B kakoii MOMEHT BpEeMEHH CKOpPOCTh TOYKH, JBWXKYIIEHCS 10 3aKOHY
S(t)=t* —4t +5 pasna 0?

()2

(M1

(7)8

(7)0
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20. 3anonuauTe nponycku: Ecinu mocnenoBaTeabHOCTS ....., TO OHA......
(? )MOHOTOHHA; CXOIUTCS

(?) cxomutes; orpaHUYeHa

()MOHOTOHHA U OrpaHUYEHA; CXOIUTCS

(?) orpannveHa; CXoIUTCS

21. IlocnenoBaTelbHOCTh 3a/laHa PEKYPPEHTHBIM  COOTHOIICHHEM

a, =—2,a, =1. Torna yeTBEpPTHIN YJIEH TOM MMOCIENOBATEIBHOCTH (3 PABEH. ..

(?)5
(1)-2
(?)2

(?) 6

o . 6—x—2x2
22 Hawiti penen lim ————
x——23x%2+11x+10

IIpaBuibHbIi 0OTBET: -7

. , 6—x—2x2
23. Haiitu penen lim ————
X—00 3x2+4+11x+10

IIpaBuibHBIi oTBET: -2/3

24. Haiigure 3HaueHUe IIPOU3BOAHON QYHKIMH Y = €e* B TOYKe Xo = 0
IIpaBuiabHbIi oTBeT: 1

a =

n+1

25. BeruuciuTe 3Ha4eHre MPOM3BOHON GyHKIMU y = SINX —2x B TOuke xp = 0.

IIpaBuabHbIi oTBeT:-1

a,-a,,;

n

26. B crane 50 xopoB. M3 Hux 15 xopoB 1-if mopoasl, octanbHble — 2-if Topoabl. Haiinurte

BEPOSTHOCTH TOT'O, YTO CITYYaifHO BRIOpaHHASI HA CTaJla KOPOBA OKAXETCs 2 - MOPOJIbI.

(M 04
(70,5
(7)0,6
(Ho,7
(7)52
27. YCTaHOBHTE COOTBETCTBUE MEXKAY (DYHKITUSMU U XapaKTEPUCTUKAMU ITHX (QYHKITHIA.
DOyHKINHA XapakTepuCTHKH
A. y=2x-73 1. ®ynkiusa Bo3pacraronias
B. y=x—x+2 2. OyHKIMA yOBbIBaIOMIAs
B. y=4x—x° 3. @yHKIUSI UMEET TOUKY MUHUMYyMa
I'. y=5-3x 4. OyHKIMA UMEeT TOYKY MaKCUMYyMa

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

28. YCTaHOBUTE COOTBETCTBUE MEXAY (DYHKIHMSAMH U XapaKTEPUCTHKAMHU ITHX (YHKIIHUH

Ha oTpeske [2; 7].

DyHKINH XapaKkTepUCTHKH
A. y=15-7x 1. ®yHKIUs Bo3pacTaer Ha oTpeske [2; 7]
B. y=x’+6x—10 2. ®ynkuus yobiBaeT Ha oTpeske [2; 7]
B. y=x2—5 x+7 3. @yHKIUS NPUHUMAET OTPULIATEIILHOE 3HAYe-
HUE B KOKJ0M TOUKe oTpe3ka [2; 7]
I'. y=12x-25 4. OyHKIMS IPUHUMAET MOJI0KUTEIbHOE 3HA-
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YEHHE B KaXKJ0M Touke oTpe3ka [2; 7]

IIpaBuabHbIid oTBeT: A-2, b-3, B4, I'-1

29. YcTaHOBHTE MOCIEI0BATEIHHOCTh MACC BETMYHH 10 BO3PACTAHUIO
1. Macca ¢yTOosibHOTO Msiya

2. Macca 10x/1eBoil Karuiu

3. Macca B3pocoro 6eremora

4. Macca cTupaJibHOM MAaIlIMHBI

IpaBuabHbiii oTBeT: 2,1,4,3

30. YcTaHoBHTE MOCIEA0BATEIBHOCTD IO [N BETUYHH M0 BO3PACTAHUIO
1. ITnomans OaJKoHA B KUJIOM JOME

2. IInomaas Tapenku

3. IInomans Jlagoxxckoro ozepa

4. I1nomans 0JHOM CTOPOHBI MOHETHI

IIpaBuiabHblii oTBeT: 4,2,1,3

YcrHblii onpoc

1. Yro Takoe 0ObIKHOBEHHAs ApoOb? 3anmuch OOBIKHOBEHHOM qpoOu. OCHOBHOE CBOHCTBO
npoowu. [IpuBecTr mpumMepsl.
2. CroxxeHue 1 JleleHue 0OOBIKHOBEHHBIX JIpo0ell ¢ pa3HBIMHU 3HaMeHatelsiMu. [IpuBectn

IIPUMEDPBI.

3. YMHOXeHHE M BBIYUTaHHE OOBIKHOBEHHBIX Jpo0eil C pa3HbIMU 3HAMEHATEISIMHU.
IIpuBectu nipumepsl.

4. Yro takoe aecatudyHas 1poos? 3anuck aecaTuuHON Apodu. [IpuBectu mpumepsl.

5. CnoxeHue U JeneHne AecaTUIHbIX Ipooeii. [IpuBecTu npumepsl.

6. YMHOXEHHE U BRIYUTAaHUE JECATUUHBIX Apobeit. [IpuBectu mpumMepsi.

7. Yto Takoe anredpandeckas apoos. [IpuBectn mpumMepsl.

8. OcHoBHOE cBOMCTBO anredpandeckoit 1podu. [IpuBect mpumMepsl.

9. Cnoxenue u nenenue anredpandeckux apodeit. [IpuBectu mpuMepsl.

10.
11.

¢ JIIOOBIM

Brrunranue u ymHoxeHue anredpanueckux npooeil. [IpuBect npumepsl.
UYro Takoe cTeneHb ¢ HaTypajbHbIM Hoka3aTeneM? CTeneHb MOJIOKUTEIbHOIO YHCiIa
nokazateneM. CreneHp OTPULATEIBPHOIO YHCJA C YETHBIM IOKa3areneM. CTeneHb

OTPULATCIIBHOI'O YHCJIa C HCUCTHBIM I1OKAa3aTCJICM. HpI/IBGCTI/I MNpUMCEPLbI.

12.
13.

CBoiicTBa CTENEHHU ¢ LIeJbIM MoKa3zaTeneM. [IpuBectu npumepsl.
Uro Takoe ypaBHeHue? Kopuu ypaBHeHusa? UTo 3HAUUT pemMTh ypaBHEHUE?

[IpuBectu npumepsl.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

AnroputMm peeHus ypasHeHull. [IpuBectu mpumepsl.

Anroputm peleHus IpodHoro ypaBHeHus. [IpuBectu npuMepsl.
KBanpathblil kopeHb. ApupMeTHuyecKuii KBagpaTHbIN KopeHb. IIpuBecTu npuMepsl.
CBoiicTBa apr(pMeTHIeCKOro KBaapaTHOro KopHs. IlpuBectu npumepsl.
YpaBHenne X° = a u ero KopHu. IIpHBECTH IPUMEpbL.

CaolicTBa KBaipaTHbIX KopHel. [IpuBectu npumep.

Kyb6uueckuit kopens. [IpuBectu npumMepsl.

JaiiTe onpeneneHye YUCIOBOM PYHKIIMH.

UYro Takoe apryMeHT QyHKIHH?

Uro Ha3pIBaeTcsl 007aCThI0 onpeneiaeHust GyHKIuu?

Uro Takoe 001acTh 3HaUCHUS QYHKIIHH?

Yro HazbIBaeTCs rpaduKoM QyHKIUH?

Kakue npeobpa3oBanus rpadukos pynkuuii Bel 3Haere? [lepeuncnure.
Haiite onpenenenue 4€THONU QyHKIUH.

Kakas @pyHkuus Ha3piBaeTcst HEUETHON ?

HazoBute ocobeHHOCTh rpaduka 4ETHONW (QyHKIMU.
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30. KakoBa ocoOeHHOCTb rpauka He4EéTHON QyHKIUN?

31. Kakast ¢yHKIMS Ha3bIBACTCS IEPHOAMYECKON ?

32. Kakas ¢pyHKIUS Ha3bIBaeTCs BO3pacTaoliell Ha MHOXKecCTBe P?

33. Kakas ¢pyHKums Ha3piBaeTcsl yObIBaroIIe Ha MHOKecTBE P?

34. Kakast Touka Ha3bIBa€TCS TOUKOW MHHUMYMa (DYHKITUHU?

35. Kakast Touka Ha3bIBa€TCsl TOUKOW MakcCUMyMma (QyHKIIUN?

36. Kak Ha3pIBalOTCS TOYKU Max v min?

37. ChopmynupyiiTe onpenenenue gorapudma, OCHOBHBIE CBOWCTBA JIOTapu (PMOB.
38. Urto Takoe paguanHas Mepa yria?

39. ChopmynupyiiTe OCHOBHBIE TPUT OHOMETPUUIECKHE TOXKIECTBA.

40. Pemenne mpocTeHmmx TpUT OHOMETPUIECKUI ypaBHEHUH.

41. Jlaiite ompenerneHne MPOU3BOAHON (DYHKIMH, CHOPMYIUPYHTE OCHOBHBIE MpaBUIiIA

muddepeHInpoBaHUSL.

42. YpaBHEeHUE KacaTeJIbHON K rpaduKy ¢ YHKIIHH.

43. ChopMynrpoBaTh CBOWMCTBA Mapajuieienuena

44. Jlatp onpeneneHue Terpasapa. Hazatb ero aneMeHTHI.

45. Jlate onpenenenue napauenenunena. Hazpars ero aneMeHTsl.

4.4. OueHoYHbIe CPEACTBA AJISl NPOBeJAEHUS MPOMEKYTOYHOI aTTecTalu
Bomnpocs! Aus nudgepeHIMPOBAHHOIO 3a4eTa
1. Ilenbie u palMoOHAJIbHBIEC YHCIIA.
2. JlelicTBUTEIIbHBIC YK CIA.
3. [IpnbnmxeHHbIe BBIYUCIICHUS .
4. KoMIiekcHbIE Ynca.
5. Apudmerndeckne ornepanuu HaJl KOMIUIEKCHBIMU YU CIIaMHU.
6. OOnacTh ompeneneHWs] ¥ MHOXECTBO 3HAaueHUH; Tpaduk (QYHKIHH, MOCTPOCHUE

rpadukoB (GYHKIUH, 32JaHHBIX PA3IMYHBIMUA CIIOCOOAMH.

7. MOHOTOHHOCTB, Y€THOCTb, HEUETHOCTh (DYHKIIHH.

8. Obnactb onpenenaeHus U 00JacTh 3HaYE€HUN 00paTHOM PyHKINU.

9. I'paduk oOpaTHOI HyHKINH.

10. KopeHnb n-oii cTeneHu.

11. KopHu HaTypaJIbHOH CTETIEHU U3 YKClla U UX CBONCTBA.

12. IlpeobpazoBaHre UPPAIMOHATIBHBIX BBIPAKEHUI.

13. Cremnenu ¢ pariioHaTHLHBIMU TTOKA3aTEISIMUA, KX CBOMCTBA.

14. TIpeobpazoBaHue CTENEHHBIX BbIPAXKEHH, NCIIOIB3Ys CBOWCTBA CTEMEHEH.
15. Crenenu ¢ AeiiCTBUTENLHBIMU [TOKa3aTEISIMU, UX CBOMCTBA.

16. Jlorapudm. OcHOBHOE orapruMUIECKOE TOKIECTBO.

17. lecsiTuunble U HaTypajbHBIE JOrapu(QMBI.

18. IpaBwiia geiicTBUi ¢ TorapupmMamu.

19. Onpenenenue moka3aTebHON (PYHKINH, €€ CBOHCTBA U rpaduK.

10. Onpenenenus torapu PMUIECKOr GYHKIUH, €€ CBOMCTBA U rpaduk.

21. PemieHue MPOCTEHINMX IOKA3aTEIbHBIX H JOrapu(MUYECKUX ypaBHECHUH U

HEPaBEHCTB.

22. PaguanHas Mepa yria.

23. CuHyC, KOCUHYC, TAH['€HC U KOTAHT€HC YUCJIA.

24. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK/IECTBA.

25. ®opMyIIbI IPUBEICHHUS.

26. CuHyC ¥ KOCHHYC JIBOMHOTO yria.

28. ApkcuHyC, apKKOCHHYC, apKTaHT€HC YUCIIa.

29. [IpocTeiinme TPUTOHOMETPUIECKUE YPaBHEHUSI.

30. Tpuronomerpuueckue GyHKINU, KX CBONCTBA U TPAPUKH.
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Bompocs! miist 3k3aMeHa

. IIpenen nocnenoatensHoCTH. [Ipenen GpyHkimm.
. IlonsiTue o mpousBoaHON (QyHKINH, €€ TEOMETPUUECKUN U PU3NUECKUI CMBICIL.
. IIpou3BoIHbIE CYMMBI, Pa3HOCTH, TPOU3BEAEHUS, YACTHOIO.
. ITpon3BOIHBIC OCHOBHBIX DJIEMEHTAPHBIX (PYHKIIHH.
. YpaBHEHHUE KacaTeIbHOM.
. Bo3pacranue u yobiBanue QyHKIIUH. DKCTPEMYMbI (QYHKIUH.
. Bropas npou3sBonHas, ee reoMeTpuuecKuil U GpU3NYECKUil CMBICI.
. [IpumeHeHne MPON3BOTHON K MCCIIEAOBAHUIO (DYHKIIMI M ITOCTPOCHHIO TPa(HKOB.
. IIpuMepsl MCMOJIB30BaHUS MPOU3BOAHON Ul HAaXOXACHMSI HAWIYUIIEro pEIIeHUs B
MPUKJIAAHBIX 3a7a4ax.

10. IlepBooOpa3Hast, paBUIO HAXOKIECHHUS, OCHOBHOE CBOHCTBO EPBOOOPA3HOIA.

11. HeompeneneHHbIi 1 ONpeaeIeHHbIA U HHTErpall.

12. ®opmyna HeroTona-JleiiOHuna. Beruncnenne nHTErpasios.

13. IlpumeHeHue onpeneeHHOro NHTerpaja sl HaX0XKeHUS TUIOIAIN KPUBOJIMHEWH O
TpareLuu.

14. PaBHOCUJIBHOCTD ypaBHEHUH.

15. OcHOBHBIE NpHEMBl pelIeHHs YpaBHEHMH (pa3ioKeHHEe Ha MHOXKUTENH, BBEIECHUE
HOBBIX HEM3BECTHBIX, MOJCTAHOBKA, I'papuUECKUil METON).

16. Cucremsbl ypaBHeHUI. PABHOCUIIEHOCTD CUCTEM YPaBHEHHIA.

17. PaBHOCHJIBHOCTH HepaBeHCTB. O0JIaCTh JOMYCTUMBIX 3HAYCHUH HEPABEHCTB.

18. OcHoBHbIE IPUEMBI pELIEHUS] HEPABEHCTB.

19. OcHoBHbIE TOHATUS KOMOWHATOPUKU.

20. 3aaun Ha O/ICYET YKCIia pa3MEelIeHUH, ePECTaHOBOK, COYCTAHU.

21. CoObITHE, BEPOSTHOCTH COOBITHS, CIOXKEHHE U YMHOXKEHHE BeposiTHocTel. [TonsTre
0 HE3aBUCUMOCTHU COOBITHII.

22. TlpencraBneHue AaHHBIX (TaONMUIBI, OUarpaMMbl, rpaduku), BbIOOpKa, cpeaHee
apudmernueckoe, Menana, Mmoaa paaa. [lonsarue o 3ajayax MaTeMaTUYeCKON CTaTUCTUKU

23. B3auMHOe pacroaoXeHue NpsMbIX U MIIOCKOCTEN B TPOCTPaHCTBE.

24. CnoxxeHre U BbIYMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uucio. KommianapHbie
BEKTODA.

25. KoopnuHaThl TOUKH M KOOPAUHATHEI BeKTopa. CKalsipHOE TPOU3BEICHNE BEKTOPOB.

26. [Ipusma. [Ipsmas u HaknoHHAs npusMa. [IpaBuibHas npu3ma.

27. IMapannenenunen. Kyo.

28. ITupamupa. [IpaBunbHas nupamuga. Y cedeHHas mupamMuaa. Terpasap.

28. [lunuHAp ¥ KOHYC. Y CEYEHHBIN KOHYC.

29. llap u cepa, uX ceueHUs.

OCoO~NOoO Ol WN P
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Hpunaoxenue 1

JIncr neproguveckux npoBepox padoyeii nporpamMmsl
U HHpOpMAaL¥s 0 BHECEHHBIX M3MEHEHHAX

JlomkHOCTHOE JINITO,
MIPOBOJIUBIIIEE TIPO-
Bepky: ®.1.0.,
JIOJKHOCTD

Jata

IToTpeOHOCTH
B KOPPEKTUPOBKE
yKa3aHHEM COOTBET-
CTBYIOIIMX Pa3/IeIIOB
paboueil mporpamMmsl

Wnpopmanus o0 BHECEHHBIX
W3MEH EHUSX
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