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Pabouas nporpamma aucuuIUIMHEL «MaTemaTuka» pazpaboTaHa Ha OCHOBE:

®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit de-
JepaLun;

®denepalibHOTO TOCYAAPCTBEHHOT0 00pa30BaTEILHOTO CTaHAapTa CpeAHEro oduiero o6-
pasoBanus (yrBepxnaéH [Ipukazom MunucrepcTBa oOpazoBanust 1 Hayku Poccuiickoit @enepa-
u oT 17 mast 2012 r. Ne 4130);

denepallbHOTO TOCYAAPCTBEHHOTO oOpasoBarenbHOro cranpapra (OI'OC) cpemnero
npodeccuoHaIbHOT0 00pa3zoBanHus 10 crenuaabHOcTH 25.02.08 «DKcruryaranusi O€CIUIOTHBIX
aBUALMOHHBIX CUCTEM» (YTBEpXKJIEH npukazoM MunucrepcTBa npocseuieHus Poccuiickoit ®e-
neparuu ot 09.01.2023 1. Ne 2);

[TpumepHoii paboueii mporpaMmbl CpeaHEro od1ero oopasoBanus «MareMaTHKa»

[Ipumepnoit mporpammel Bocniutanust ([Ipunsra pemennem OYMO CIIO 25.00.00
AbspoHaBuranys 1 SKCIUTyaTalus aBUAMOHHON U paKeTHO-KOCMUYECKOM TeXHUKH [IpoTokon ot
29.08.2023 Ne 16-6-5104).

CocTaBuTelb: M CenunxuHa A.A.

Pabouas nmporpaMma paccMOTpeHa U YTBEpIKJCHA Ha 3aceJaHnU Kadeapbl T'yMaHUTapHBIX
U €CTECTBEHHO-HAYYHBIX AucuuIuH (mpotokon Nel0 ot 26.06.2026 r.)

y -
3aBenyrommii kageapou / \ (/5762{‘_’,21%/ S Bacuienko O.B.

Paboyast mporpamma paccMOTpeHa M yTBEpIKACHA Ha 3aCeJaHUH MTPEAMETHOI (IIMKIOBOH)
komuccuu (mpotokoi Nel0 ot 26.06.2026 r.)
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IMpencenaresb npeaMeTHoON (LUKJI0BOH) KOMUCCHH a4t 3apasummna H.B.

Bpuo aexana ¢pakyabrera CIIO I'opaanos C.A.




1. HACIIOPT PABOYEM IMPOI'PAMMBbBI JJUCIIUTIJIUHBI
C0OO0.01.03 «xMaTreMaTHKa»

1.1. Ob6aacTh NpMeHEeHHUsI TPOTPAMMBI
Pabouas mporpamma nuctumimael COO0.01.03 «Marematuka» SBISETCS 4acThlO MPO-
rpaMMbl oAroToBku cnenuanuctos cpeanero 3seHa (IIIICC3) B coorserctBun ¢ ®I'OC CIIO
1o coeruanbHocTy 25.02.08 Dxcruryaranus OeCIIMIOTHBIX aBHALMOHHBIX CUCTEM.

1.2. Mecto aucuunjuubl B cTpykrype OII CITO
Juctummaa COQO.01.03 «MaremaTukay sBISETCS 00s3aTEIbHOM JIHCIMIUIMHON
npeaMeTHou obnactu «MatemaTtuka U nHpopmarukay OI'OC cpennero obmero oopa3oBaHus U
0a30BOM IUCHUIUIMHON 001meo0Opa3zoBaTenbHol noaroroBku CIIO u peanusyercs B | u Bo I
ceMecTpax MpH CpOKe MOIY4YeHHs] CpeaHero npodeccruoHaibHOro obpasoBanus 3 roga u 10
MECSIIEB.

1.3. Llesu ¥ 321244 AUCUUILUIUHBI, IVIAHUPYEMbIe Pe3yJbTaThl 0CBOCHHS AUCHHIIUHBI:

Conepkanue mporpaMmbl  00IIe00pa3oBaTEIbHON  AUCHUIUIMHBI — «MareMatukay
HAIpPAaBIIEHO HA JIOCTI)KEHUE PE3yIbTAaTOB €€ U3yueHUs B COOTBETCTBUU ¢ TpeboBaHus MU PI'OC
COO c¢ yuyerom npodeccuonansuoit HanpasieHHOCTH PI'OC CIIO. TlpuoputeTHIMH HEAAMU
o0y4YeHHsI MaTeMaTHUKE Ha 0a30BOM YPOBHE SIBIISFOTCSI:

- (dopMHpOBaHHWE ICHTPAIBHBIX MATEMATHYSCKUX TMOHITHHA (YUCIIO, BEIUYHHA,
reoMeTpuueckass  Qurypa, TEpEeMEHHAas, BEPOSITHOCTb, (QYHKIUS), OOCCICYMBAIOIIUX
IIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MAaTEMaTHYECKOT0 00pa30BaHMs 00yJaOLIIXCS;

- MOZIBEJICHHE O0YYAIOUINXCs HA JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MAaTCMAaTUKH W OKPYXaromero mupa, NOHMMAaHUEC MATECMATUKKU KaK YaCTU O6IlI€I>'I KYJIBbTYPbI
YeJI0BEYCCTBA,;

-  DPa3BUTHE HUHTEIJIEKTyaJlbHBIX M TBOPYECKMX CIOCOOHOCTEH OOywaroumxcs,
MI03HABATEJILHOM aKTUBHOCTH, UCCIIEI0BATENbCKIX YMEHUN, KPUTHUYHOCTH MBIIIJICHUS, HHTEpeca
K U3YYCHHUIO MAaTCMATUKH,

- ¢opmupoBaHue (yHKIMOHATBHOW  MaTEeMAaTH4YEeCKOH  TIpaMOTHOCTH:  yMEHHS
Pacrio3HaBaTb MATECMATUYCCKUEC ACIICKThI B PCAJIBHBIX KM3HCHHBIX CUTyallUAX W IIPU U3YUCHUU
JPYTUX TUCHMIUIMH, TPOSIBICHHS 3aBUCUMOCTEH U 3aKOHOMEpHOCcTeH, (opMynupoBaTh UX Ha
A3BIKC MATCMATHKM MW CO3[JaBaTb MAaTEMAaTHYCCKHUEC MOJACIH, JIIPUMCHATH OCBOCHHEIN
MaTeMaTHUYeCKUW ammapaT JUisl pelIeHUs MPaKTHKO-OPHMEHTHPOBAHHBIX  3ajad, 3aaad
npodeccuoHaNbHOM e TeIbHOCTH, UHTEPIPETUPOBATh U OLICHUBATH IOJYYEHHbIE PE3YJIbTaThI.



IInanupyemMble pe3yibTaThl OCBOCHHMS AUCHHUIINHBI:

Hﬂal{l/lpyeMble PE3YyJAbTATHI OCBOCHUA TUCHUIIJIMHBI

Oommue

| JucumimHapHblie

OK-01. Bvioupamp cnocoowt peutenus 3a0au npogheccuonanibHoi 0eameabHOCMU NPUMEHUMENbHO K
PAa3IUYHBIM KOHMEKCIAM

JInyHOCTHBIE Pe3yJIbTATHI:

- TOTOBHOCTb K TPYAY, OCO3HaHHWE LEHHOCTU Ma-
CTEpCTBa, TPYAOIIOOHE;
- TOTOBHOCTh K aKTUBHOW JNEATEIHHOCTH TEXHOJIIO-
THYECKOM W COIMaJIbHOM HamNpaBJI€HHOCTH, CIIO-
COOHOCTH MHUIIMAPOBATh, IUTAHUPOBATH U CAMOCTO-
SITETIFHO BBITTOHATD TaKyI0 NeSTEbHOCTB;
- MHTEpPEC K Pa3IudHbIM cdepam MpodecCHOHAT-
HOM NI TEILHOCTH,

MeTtanpeaMeTHbIE Pe3yJIbTATHI:
- CaMOCTOSITENIbHO (hOPMyNIHPOBaTh U aKTyaIH3H-
poBaTh Mpo0IIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTAaHABJIMBATh CYLIECTBCHHBIN MPU3HAK WIH OC-
HOBaHWsI JJIs1 CPABHEHUS, KIACCH(PHUKAIMHA H 0000-
IICHMS,
- ONpEACTATh 1N AeATeIHLHOCTH, 3aaBaTh Mapa-
METPBI i KpUTEPUH UX JTOCTIKEHHUS;
- BBIBIISATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B
paccMaTpuUBACMBbIX ABJICHUAX,
- BHOCUTb KOPPECKTHUBELI B JACATCIIbHOCTh, OLICHUBATH
COOTBETCTBHE PE3YJIHTATOB IENSIM, OLIEHUBATH PHC-
KU TTOCIIEACTBHA AESITETHHOCTH;
- pa3BHUBATh KPCAaTUBHOC MBINUICHHUEC IIPU PCIICHUU
KU3HEHHBIX MIPOOIIEM
- BJIaJIETh HAaBBIKAMH Y4eOHO-HCCIICIOBATEIHCKOW H
HpOCKTHOﬁ ACATCIIbHOCTH, HaBbIKaMH Pa3pCHICHUA
pooJIeM;
- BBISBJIATH NPUYWHHO-CIICCTBEHHBIE CBI3U M aK-
TyaJIu3upoBaThb 3aJjadyy, BBIABUIaTb THUIIOTE3Y €€
pemeHuA, HaXOJUTh ApryMCHTHI JId A0Ka3aTcClib-
CTBa CBOMX YTBEPXKJEHHH, 3a7aBaTh MapaMeTphl U
KpUTEPUU PEIICHHS,
- AaHaJIM3UpOBATh MOJYUYCHHBIC B XOA€ PCIICHHUA
3a/laydl Pe3yJIbTaThl, KPUTHYECKU OIEHUBATh HX
JIOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MEHEHHE B HO-
BBIX YCJIOBHUAX;
- YMCThb NICPCHOCUTL 3HAHUA B MMO3HABATCILHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEACITEILHOCTH;
- YMETb HUHTCIPUPOBATH 3HAHWA U3 pPa3HbIX IPECI-
METHBIX 00J1acTel;
- BBIJIBUTATh HOBBIC WJIEH, MPEAJaraTh OPUTHHATb-
HBI€ MTOJIXO/IbI U PEIICHUS;
W CIIOCOOHOCTh MX WUCIIOJIF30BAHUS B TI03HABATENb-
HOH ¥ COLMAaIbHON MpaKTUKe

- BJIaJCHHE METOJaMM J0Ka3aTebCTB, alITOPHUT-
MaMH peUICHUsl 3al1a4; yMeHHe (QopMyIUpOBaTh
OTIpeIeNICHHsI, aKCHOMBI M TE€OPEMBI, IPUMEHSATH
UX, NPOBOIUTH [OKa3aTElbHBIE PacCyKACHUS B
XOZIe PELICHNUs 3a1a4;

- YMEHHE OTNIEPUPOBATH MOHATHSIMU: CTETICHb YHC-
na, norapu¢M YMCIa; YMEHHUE BBIIOIHATH BBIYUC-
JICHUEe 3HAYCHUH W TIpeoOpa3oBaHUS BBIPAKECHUIH
CO CTEMeHsAMH M JiorapupmMaMu, npeodpazoBaHus
IpoOHO-paOHATTBHBIX BBIPAYKCHH;

- YMEHHE OIEpUpPOBaTh MOHATHAMU: PALUOHANb-
HbIE, UppalMOHANbHbIC, TTOKa3aTeIbHbIC, CTEIICH-
HBlE, JOTapu(PMUYECKUE, TPUTOHOMETPUUCCKUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHME OIEpPHpOBaTh MOHATHAMHU: (YHKIHS,
HeTpepbIBHAS (YHKIUS, MPOU3BOJHAS, TEPBOOO-
pa3Hasi, ONpeAeICHHBI WHTErpall; YMEHUE Haxo-
IUTH TPOU3BOAHBIE 3JIEMEHTapHBIX (QYHKLUH, UC-
NOJIb3Ysl CTIPABOYHBIC MAaTEPUANbl; UCCIEA0BATh B
npocTedmux cinydasx (QyHKIMA Ha MOHOTOH-
HOCTh, HAaXOAWTh HAWOOJbIIHME M HAUMEHbLINE
3HaueHUs (QYHKIWA;, CTPOUTh TpadUKh MHOTO-
YJIEHOB C HCIIOJL30BAHUEM alllapaTa MaTeMaTH-
YECKOI0 aHajn3a; NPUMEHATh IPOU3BOAHYIO IPHU
pelleHnHt 3a1a4 Ha JIBMKEHHE; PelaTh NPaKTHKO-
OpPHCHTHUPOBAHHBIE 3aJ]aud Ha HauOoNbIIME U
HavMEHbBIIIME 3HAYCHUS, HA HAXOXJCHHE IIyTH,
CKOPOCTH U YCKOPEHHS;

- YMEHHE OIepUpOBaTh MOHATHIMH: PalMOHANb-
Has (DyHKIUs, MOKa3arenbHasi (pYHKIHSA, CTEICH-
Has GyHKOHA, JTorapudmudeckas QyHKIUS, TPU-
roHOMeTpu4eckrne QYHKIUK, 0OpaTHhIe (YHKIIHUH;
YMEHHUE CTPOUTH I'padUKH W3YyUEHHBIX (QYHKIHA,
HCHOJB30BaTh rpa)uKu NPy U3yYEHUH IPOLIECCOB
W 3aBUCHMOCTEH, [P PELICHUH 3a/1a4 U3 JPYTUX
yueOHBIX MPEIMETOB M 33/1a4 U3 PEaNbHOM )KU3HU;
BhIpaXaTh (OpPMyJIaMH 3aBHCUMOCTH MEXIYy Be-
JTUYUHAMUY;

- YMEHHE peniaTth TEKCTOBBIC 3aJaudl Pa3HBbIX TH-
MoB (B TOM YHCIIE Ha MIPOIICHTHI, JIOJIU 1 YacTH, Ha
IBIDKEHHE, PadOTy, CTOMMOCTh TOBAapOB U YCIIYT,
HAJIOTH, 33/1a4d U3 OOJIACTH YNpaBIICHHS JIMUYHBI-
MH ¥ CEMEWHBIMH (pMHAHCAMH); COCTABIATH BHI-
paKkeHUsl, ypaBHEHHS], HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBHIO 33/Ia4M, HCCIIENOBATh MOJIYYEHHOE
pellieHre W OIEHHWBATh MPaBIONONIOOHOCTh pe-
3yJIbTATOB;

- YMEHHE ONEepUpOBaTh MOHATHAMHU: CpEAHEee
apupmeTnyeckoe, MenuWaHa, HauOonbliee U
HaWMEHbIlIeE 3HAYEHHs, pa3Max, JUCIEePCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;




yYMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH WHQOP-
MAalyo, NPEACTaBICHHYI0 B Ta0Jullax, Ha Jua-
rpamMmax, rpadukax, OTpaKaloUlyl0 CBOWCTBa pe-
QIBHBIX TPOLECCOB W SBIICHUIA; MpPEACTaBIATH
nH(POPMAITHIO ¢ TTOMOIIBIO TAOIUI] ¥ IHArPaMM;
HCCIIEI0BAaTh CTATHUCTHUYECKHE JAaHHBIE, B TOM
yucie ¢ MpUMEHEHHEM rpaduvyecKux METOAOB U
3NIEKTPOHHBIX CPENICTB;

- YMEHHUE ONEpPUPOBATh MOHATHUSIMH: CIy4alHBII
ONBIT U CIy4ailHOE COOBITHE, BEPOSTHOCTH CIIY-
YaifHOTO COOBITHS; YMEHHE BBIYHUCIATH BEPOSIT-
HOCTh C MCIIOJIb30BAHUEM I'PapUUECKUX METOAOB;
MPUMEHATH (POPMYJIBI CIOXKEHUSI U YMHOXKCHHUS
BEpOSITHOCTEH, KOMOMHATOPHBIE (aKThl U GopMy-
JIbI TIPY PELIEHUH 33/1a4; OLECHUBATh BEPOSTHOCTU
peabHBIX COOBITHIA; 3HAKOMCTBO CO CITYYalHBIMH
BEJINYMHAMU;, YMEHHE TPHBOAUTH MPUMEPHI MPO-
SIBIICHHSI 3aKOHA OOJIBIIMX YHCEN B NMPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSAX;

- YMEHHUE OIEPHPOBATh MOHATUSIMH: TOYKA, MpPS-
Masl, TJIOCKOCTh, TPOCTPAaHCTBO, JBYTrPaHHBIN
yroj, CKpEILMBAIOIIUECS IMpsMble, Napaieib-
HOCTb M MEPIEHANKYJIIPHOCTD MPSAMBIX U IJIOCKO-
CTEW, Yroi MeXIy NpPSIMBIMH, YTOJI MEXIY Ops-
MOW M IIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH,
paccTosiHue OT TOYKHU 10 IUIOCKOCTH, PACCTOSHHE
MEXIY NPSMBIMH, PAcCTOSIHAE MEXIy IUIOCKO-
CTSIMU; YMEHHE HWCIIOJIb30BaTh MpPU pPEIICHUH 3a-
Ja4d U3y4deHHbIE (PAKThl U TEOPEMBI IUIAHUMETPUH;
yYMEHHUE OIEHHBATh Pa3Mepbl OOBEKTOB OKpYXkKa-
IOILET0 MHPA;

- YMEHHE OINEepUpPOBATh MOHATHAMHU: MHOTOTPAH-
HUK, C€YEHHE MHOTOrpaHHMKa, KyO, mapassese-
nures, npu3Ma, mupaMuaa, Gurypa d MoBepX-
HOCTh BpallleHHs, IWIHHIP, KOHYC, map, cdepa,
ceueHHs (UTypHl BpalleHus, IJIOCKOCTh, Kacaro-
masicst cepbl, MUIMHIPA, KOHYCa, IUIOMAAb Mo-
BEPXHOCTH TMHPAMUBI, TPU3MBbI, KOHYCa, IHIHH-
Iipa, TUIOMIaah cdepbl, 00beM Kyba, IPSIMOYTOIb-
HOTO MapajuleNenunena, MupaMuabl, IPU3MBbI, -
JWHJpA, KOHYCa, 11apa; yMeHHe H300pakaTh MHO-
TFOrPaHHMKM M TOBEPXHOCTU BPALICHUS, X ceye-
HUSL OT PYKH, C IIOMOILBIO YEPTEKHBIX HHCTPY-
MEHTOB ¥ AJIEKTPOHHBIX CPEJICTB; YMEHHUE Pacrio-
3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE; YMEHHE
pacno3HaBaTh NpaBUIbHBIE MHOTOIPAaHHUKH;

- YMEHHE OTICpHPOBAThH MOHATHSIMU: JBIKEHHE B
MIPOCTPAHCTBE, MOAO00HBIE (UTYPHI B MPOCTpaH-
CTBE; MCIIOJb30BaTh OTHOIIEHHE IUIOMAACH IIO-
BEPXHOCTEH M 00BEMOB MOAOOHBIX GUryp Hpu
pelleHnH 3a/1a4;

- YMEHHUE BBIYHCIATH TE€OMETPUUECKUE BEITMUMHBI
(mHa, yrox, miomaab, o0beM, IUIOHIAAb TO-
BEPXHOCTH), UCIIOJIL3YsSI M3y4YeHHBbIE (QOpMynBl U
METOJIbI;

- YMEHHE OIIEPUPOBATh HOHATHUAMH: MPSIMOYTOJIb-
Hasi CHCTeMa KOOPJIMHAT, KOOPJHMHATHI TOYKH,




BEKTOP, KOOPAMHATEl BEKTOPA, CKAJSIPHOE MPOU3-
BeJIEHNE, YTOJ MEXIy BEKTOpaMH, CyMMa BEKTO-
POB, NPOU3BENEHUE BEKTOpa HA YUCIIO; HAXOIUTh
C TIOMOIIBIO HW3YYCHHBIX (OPMYN KOOPAMHATHI
CepeauHBl OTpe3Ka, PACCTOSHUE MEXIy ABYMS
TOYKAMH;

- yMEHHE BBIOMpATh MOIXOAAMIMN H3YYeHHBIN
METOJI JIsl pEeIlIeHUs 3a/1a4yl, Paclo3HaBaTh MaTe-
MaTudeckne (aKkThl 1 MaTeMaTUIEeCKHe MOJEIH B
MPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, B HC-
KYCCTBE; YMEHHME NpPHUBOAWUTH MPUMEpPHI MaTeMma-
TUYECKUX OTKPBITUH POCCUMCKONW U MUPOBOU Ma-
TEMaTUYECKON HAyKH.

1.4. O0mas TPy10eMKOCTb JMCIUIIHHbI
Yueonas Harpyska (Bcero) 340 yacoB, B TOM YuCIIe:
- o0s13aTeNbHAs ayIMTOpHAs yueOHas Harpy3ka oOydvaromierocs - 332 yaca;

- KOHCYJIbTallMU — 2 4aca;
- IPOMEKYTOYHAs aTTecTanus — 6 4yacos.




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0béM TUCHMTUINHBI U BUIbI Y4eOHO# paGoThl

Bup yyeOHbIX 3aHATHIT

O0BEéM yacoB

ceMecTp Hroro

1 2
YyeOHasi Harpy3ka (Bcero) 134 206 340
OO6si3aTeIbHAN AYITUTOPHASI HATPY3Ka (Bcero), B TOM YHCJIe: 134 200 334
- ICKIIUU 66 88 154
- IPAKTUYECKHUE 3aHATHS 68 110 178
CamocrosiTesbHasi padora - - -
KoncyabTanumn - 2 2
dopMa MPOMeKYTOUYHOIH aTTeCTANMHU MO THCIIHILIHHE 6 6
-nudepeHIpOBaHHBIN 3a4eT + - -
-9K3aMCEH + -




2.2. TemaTnueckunii miiad u cogepxanme gucuumianubl CO0.01.03 MaremaTuka

HaumeHoBaHue pa3aesioB U TeM Conepixanue yueOHOro MaTepuasa, jaboparopubie u npaktu-| O6bem dopmupyemble
yecKHe 3aHATHS, CAMOCTOSATeJIbHAsI padoTa 00y4aroluxcs 4acoB KOMIIeTEeHIIUH
1 cemecTp
Pa3znesa 1 [loBTOpeHne Kypca MaTeMaTUKHA OCHOBHOM IIKOJIbI
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK-01

Iesan 1 3a1a4u MaTeMaTHKHU NPUH ocBoeHuH L{enp 1 3a1a4n MaTeMaTHKHU MIPH OCBOSHHUH ClienMabHOCTH. ba3o-

CHenuaaIbHOCTH. BbIC 3HAHUSA M YMEHHUS MO0 MaTeMaTuKe B MPO(ECCHOHAIBHON U B

MHo:kecTBa U JIOTHKA MOBCETHEBHOM JIEATEIILHOCTH. MHOXECTBO, OTIEpalliy HaJl MHOXKE-

CTBaMHU, JHarpaMMbl Sﬁnepa-BeHHa. Hcnonb3oBaHue TCOPCTUKO-
MHOXXCCTBCHHOI'O almapara ajisd OIrMCaHusa pCaJIbHbIX NPOUCCCOB U
SIBJICHUM B HpO(bGCCI/IOHaJIBHOI‘/'I JACATCIIbHOCTH, IIPpHU PCIICHUUN 3a/la4
N3 APpYTHUX JUCHUIIINH.

IpakTHYecKoe 3aHsTHE. 2
MuosxkectBa. Onepanuu ¢ MHOKecTBamu. Ornepanyu ¢ MHOXe-
cTBaMu. Pemienue MPUKJIAJHBIX 3aaa4

Tema 1.2. Copepxxanue yueOHOro MaTepuasa 2 OK-01
Yuciia ¥ BbIYHMCIICHUSA Hatypanbnble u nensle uncna. [Ipu3Haku OeIMMOCTH LEIBIX YH-
cein. ParmonansHele yncna. OOBIKHOBEHHBIE U JECATUYHBIE 1POOH,
MPOLEHThI, OECKOHEUHblE NEepUOANYEcCKHE ApoOu. ApudmeTrnue-
CKHE Ollepalliid C palOHAIBHBIMU YHCIaMH, NpeoOpa3oBaHMs
YHCIIOBBIX BBIpAKEHUH. J[efiCTBUTENbHBIE Yynciia. PallioHaIbHbIE U
UppalnroHaibHble Ynuciaa. Apu(MeTHUecKrue ornepaunuu ¢ AeWCTBU-
TeIbHBIMU yuciaMu. [IpubnuxEHHBIE BBIYMCIEHUS, [paBUIIa
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

IpakTHYecKoe 3aHsTHE. 2
HeﬁCTBI/Iﬂ Haa ITOJIOXUTCIBHBIMH W OTPHULATCIBHBIMHU YHUCIIAMH,
OOBIKHOBEHHBIMHU M JECATUYHBIME ApoOsmu. JleficTBUs cO crere-
HSIMH, (POPMYJITBI COKPAIIEHHOTO YMHOKEHHSI.




Tema 1.3.
ToxknecTBa U TOKIeCTBEHHbIE TPe0dpa3o-
BaHUsl YpaBHEHUsI, HEPABEHCTBA U UX CH-
CTEMbI

Conep:kanue y4eOHOT0 MaTepHuaJa

ToxaecTBa M TOXIAECTBEHHBIE TpeoOpa3oBaHUsl. YpaBHEHUE, KO-
peHb ypaBHeHus1. HepaBeHCTBO, penieHue HepaBeHcTBAa. MeToa uH-
TepBAJIOB. Perenne nensix u ApoOHO-palMOHABHBIX YPaBHEHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHHMII M HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/ad M 3a/1a4 U3 Pa3IMuHbIX 00JIacTel HayKu U
peanbHOM kuU3HU. CHCTEMBI M COBOKYIHOCTH pallMOHAIbHBIX
ypaBHEHUN 1 HepaBeHCTB. CHCTEMBbI TMHEWHBIX ypaBHEHH. Perie-
HUE MPUKIATHBIX 3a/1a4 C MIOMOIBI CUCTEMBbI JIMHEHHBIX ypaBHE-
HUN

IIpakTH4eckoe 3aHATHE.
Pemenue nuHeNHBIX, KBaJIPaTHBIX, APOOHO-INHEHHBIX YpaBHEHUI
Y HEPaBEHCTB.

OK-01

Tema 1.4.
IIpoueHTHBIE BHIYMCIECHNS B IPodeccuo-
HAJBHBIX 321a49aX

Coaep:xxanue yueOHOro MaTepuaJia

[Tpumenenne apoOei U MPOLEHTOB JJIs PEIICHHs MTPUKIIAIHBIX 3a-
a4y U3 pazIMYHBIX OTpaciei 3HaHui U peabHON >ku3HU. [Ipubnu-
JKEHHBIC BBIYMCIICHUS, MPABWIA OKPYIJICHUS, NPUKUIKA U OLIEHKA
pe3yibTara BblUMCIEeHUH. Pa3Hble criocoObl BHIYMCIEHUS MPOLEH-
TOB. [IpolileHTHBIE BbIUMCIEHHMS B NPO(ECCHOHANBHBIX 3a7ayax.
IIpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MaTeMaThye-
CKMX 33aJla4 M 3a/a4y U3 pa3IM4HbIX 00JacTel HayKu M pealibHOM
YKU3HU.

IIpakTH4eckoe 3aHATHE.

[IpocTeie mpoLEHTHI, pa3Hble COCOObI X BbluKcaeHUs. ClI0KHbBIE
MPOLEHTHI. VCronb30BaHue MPOLICHTHBIX BBIUUCICHUN IIPU CBEZE-
HUU OyXranTepckoro ordyera. PemieHust cucrteM JUHEHHBIX ypaBHE-
HUH.

OK-01

Tema 1.5.
IMocsenoBaTeILHOCTH H MPOTPECCHU

Conep:xanue yueOHOro MaTepuaJia
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCJIENOBATEIILHOCTEM.
MOHOTOHHBIE TOCIEIOBATENLHOCTH. ApUdMETHIeCKass U TeOMEeT-

puueckasi mporpeccu. beckoHeuHo yObIBaromias reoMeTpudeckas

OK-01
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nporpeccusi. Cymma OeCKOHEYHO YOBIBAaIOIIEH TIe€OMETPHUUECKOM
nporpeccun. Popmylia CIHOXKHBIX MPOUEHTOB. Vcnonp3oBaHue
MPOTPECCUU JUISl PELICHHs PeabHBIX 3a/1a4 MPUKIATHOTO XapaKTe-

pa

IIpakTH4eckoe 3aHATHE.
OrnpeziesieHre YMCIIOBOM MOCIEA0BATEIbHOCTH M CITIOCOOKI ee 3aja-
HusA. CBOMCTBA YMCIIOBBIX MOCIEN0BATEIILHOCTEH.

Tema 1.6.
DyHKIUH U ITpaGUKH

Coaep:xanue yueOHOro MaTepuaJia
®Oynxys, criocoOs! 3ananus Gyaknun. ['paduk pyaknuu. Bzanm-
HO oOpatHble pyHKIMH. OONacTh onpeAeaeHus 1 MHOXKECTBO 3Ha-
yeHuit ¢ynkuuu. Hymn ¢yskmun. [TpomexyTkn 3HAKONOCTOSH-
ctBa. UéTHbIe 1 HEUETHBIE (PYHKITUU

IIpakTH4yeckoe 3aHsITHE.

[Toctpoenne rpadhukoB QyHKIHIA, 3aJaHHBIX Pa3THYHBIMHU CIIOCO-
O6amu. [Ipumepsl: rpaduKu JMHEHHBIX, KBaApaTUYHBIX, APOOHO-
nuHeHbIX QyHkuui. KonTponbHas pabota mmo pasaeny.

OK-01

Pasznea 2. Crenen

U 1 KopHU. CTeneHHas, NOKa3aTeJbHAasA U Jorapupmuyeckasi GyHKuus

Tema 2.1.
ApudMeTHYEeCKHI KOPEHb N—0H CTENeHH

Coaep:xanue yueOHOro MaTepuaJia
ApupmMeTHueckuii KOpeHb HaTypasibHOM creneHu. JleiicTBus c
apu(MeTHUECKUMH KOPHIMHU N—OW CTETIEeHHU.

2

HpaKTI/I‘IeCKOC 3aHATHE.
Brruncnenue KOpH:A N-OM CTENEHHU U3 ACHCTBUTEIBHOIO YHUCJA.

OK-01

Tema 2.2.
Crenenu. Crangaptaas ¢popma 3anucu
JeHCTBUTEJILHOI0 YHCJIA

Copaepxanue yyeOHOro MaTepuasa

Crenenb ¢ 1enbIM nokazateneMm. CtangaptHas popma 3amucu J1ei-
CTBUTENIbHOTO uncia. Vcnonp3oBanue noaxoasmen Gopmsl 3arucu
NEHCTBUTENBHBIX YHWCEJ JJIs PELIEHHs NPAaKTHUYECKUX 3a1ad U
npejcTaBieHus JaHHbBIX. CTEeNeHb ¢ PallMOHAIBHBIM IOKa3aTeeM.
CpoiictBa crenenu. IIpeoOpa3oBanue BBIpaKEHHM, COJEpIKaIIUX

OK-01
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CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJIEM.

I[IpakTuyeckoe 3aHsATHE.

Belunciienyre 3Ha4eHUI BBIPAXKEHUM, COAECPKALIUX CTEIEHU C Lie-
JBIM U palMOHATIBHBIM ToKazaTensmu. [IpeoOpazoBanue BbIpa-
PKEHUU C HMCIIOJIb30BAaHWEM CBOMCTB CTENEHEW. 3amuch 4yucen B
cTangapTHou ¢opme. Pemenne 3amad, TpeOyromux mpeacTaBiie-
HUS JaHHBIX B CTaHAApTHOU (hopme.

Tema 2.3. Coaep:xanue yueOHOro MaTepuaJia OK-01
Crenennasi pyHkuus CrernenHass (yHKIUSI C HATypaIbHBIM M IIEJBIM IMOKazareiaem. EE
cBoiicTBa U rpaduk. CBoiicTBa 1 rpauk KOpHS n-0i CTENEeHU
IIpakTH4yeckoe 3ansATHE.
Hcnonp30BaHnEe CBOWCTB CTENEHHONM (YHKIMHM HpPU PELIEHUU
YPaBHEHUI U HEPABEHCTB
Tema 2.4. Coaep:xxanue yueOHOro MaTepuaJia OK-01
HppaunuonajbHble ypaBHeHUsI U HepaBeH- |lIppannoHanbHble ypaBHEHUS! U HEPABEHCTBA
CTBa IIpakTH4eckoe 3aHATHE.
Pemenne nppanoHaIbHBIX YPABHEHU U HEPABEHCTB
Tema 2.5. Conep:xxanue yueOHOro MaTepuaJia OK-01
Ipumenenne cBoiicTB cTeneHHol pyHkuu |icronb3oBaHue CBOMCTB CTENEHHONM (YHKIMM TpU  peIIeHUH
YpaBHEHUM W HEPABEHCTB
IIpakTH4eckoe 3aHATHE.
[ToHsATHE cTemeHu ¢ JMOOBIM palMOHAIBHBIM Moka3aTteneMm. Cre-
NeHHble (QYHKIMHU, UX CBOMCTBA U TpauKH
Tema 2.6. Copaepxxanue yyeOHOro MaTepuasa OK-01

Iloka3aTenbHas pyHKIUsA, ee CBOKCTBA

[ToxazarenbHast pyHKLINS, €€ CBOWCTBA U TpaduK

IIpakTnyeckoe 3aHsATHE.

CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTENBHBIM INOKa3zarenaeM. Ompe-
NeJIeHre MOoKa3aTeabHOW (YHKIMM, €e CBOMCTBAa W rpaduk. 3Ha-
KOMCTBO C NPUMEHEHUEM I0Ka3aTeNbHOU (YHKIMU B mpodeccuo-
HaJIbHOM JIeSATEIHLHOCTH
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Tema 2.7.
Iloka3aTebHbIE YyPABHEHUS] M HEPABEHCTBA

Conep:kanue y4eOHOT0 MaTepHuaJa
IloxasaTenbHble ypaBHEHUS U HEPABEHCTBA

HpaKTI/I‘leCKOC 3aHATHE.
Pemrenne mmoka3aTebHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

OK-01

Tema 2.8. Coaeprxanue yueOHOIro MaTepuasa OK-01
IIpumeHeHne CBOMCTB MOKa3aTe/bHON  (PelleHne noka3aTesIbHbIX YPAaBHEHUHN U MIOKA3aTENIbHBIX HEPa-
pynxuun BEHCTB
IIpakTHyeckoe 3aHsATHE.
Pemenue II0Ka3aTeJbHbIX ypaBHEHUI (GYHKIMOHATIBHO-
rpaUIecKUM METOIOM
Tema 2.9. Conep:xanue yueOHOTro MaTepHaJia OK-01
Jlorapudgm unciaa. decatuunblii u Haty- [Jlorapudm uucna. JlecsaTuuHblil 1 HaTYpaIbHbIN JOorapupmMbl
PAIbHBIH JOrapu(pMbI IIpakTH4eckoe 3aHATHE.
Beruucnenue gorapugmon
Tema 2.10. Copaepxxanue yueOHOro MmaTepuasa OK-01
CsoiicTBa jorapugmos [IpeoOpazoBanue BeIpaKeHUH, COJIEPKAIUX JTOTaPHUPMBbI
IIpakTHyeckoe 3aHsATHE.
Beruucnenue gorapugmon
Tema 2.11. Conep:xxanue yueOHOro MaTepuaJia OK-01
Jlorapupmuueckasi pynkuusi, ee cBoiicrBa [J/lorapupmudeckas ¢pyHkuus, e€ cBoiicTBa U rpaduk
IIpakTH4eckoe 3aHATHE.
Pemenue 3aa4 Ha cBoicTBa Jorapu@mMuueckoit GyHKIIMN
Tema 2.12. Conep:kanue y4eOHOT0 MaTepuaJia OK-01
JlorapudMuyeckue ypaBHeHHsI U HepaBeH- Jlorapupmuueckue ypaBHEHHUs 1 HEPaBEHCTBA
cTBa IIpakTH4eckoe 3aHATHE.
Pemenue norapupmMuueckux ypaBHEHHI U HEPABEHCTB
Tema 2.13. Copaepxxanue yueOHOro MaTepuasa OK-01
IIpumenenne JorapuMoB K penieHuIo 3a- Pemienue gorapupMuyecKux ypaBHEHUN U HEPABEHCTB
Aaq IIpakTH4eckoe 3aHATHE.

Pemenue 3amgau ¢ norapudmamu. Konrposnbnas pabora mo pasne-
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Ty.

Pa3zgea 3. [IpsiMble U JIOCKOCTH B IPOCTPAHCTBE

Tema 3.1.
IHoBTOpenue nianumerpuu. OCHOBHBIE 0-
HATHS CTEpPeOMeTPUM

Conep:xanue yueOHOro MaTepuaJia

OcHoBHble (uUrypsl, GpaxTel U T€OpeMbl MIaHUMETPUU. OCHOBHbBIE
MOHATUSL cTepeomeTpur. Touka, mpsmas, IIOCKOCTb, MPOCTpaH-
cTBO. [loHsiTHE 00 aKCMOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHUU U CJICICTBHS U3 HUX

IIpakTH4eckoe 3aHATHE.
[Tpeamer crepeomerpuu. OCHOBHblE MOHATHS (TOYKa, MpsMasd,
IJIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPUHU.
[Tepecekatomuecs, napajuieibHble U CKPELIMBAIOIIUECS IPSIMBbIE.
[Tpu3Hak ¥ CBOMCTBO CKpEIIMBAIOIIUXCS NMPAMBIX. OCHOBHBIE IIPO-
CTPAHCTBEHHBIE (DUTYPBI.

OK-01

Tema 3.2.
IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE.
IHapanieJbHOCTh NPAMBIX, IPAMOH U
IJIOCKOCTH, IVIOCKOCTEH

Conep:xxanue yue0HOro MaTepuaJia

B3auMHoOe pacrosioxeHue MpsSMBIX B MPOCTPAHCTBE: TEpPECceKaro-
nIyecs, napaielbHble U CKpemuBaromuecs npsmeie. [lapannens-
HOCTh TPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajlieibHbIC
MpsIMbIE B MPOCTPAHCTBE, MapajlIeIbHOCTh TPEX MPSAMBIX, Mapal-
JIEJIbHOCTh MPSIMOM M TJIOCKOCTH. YTJIbl C COHANPaBJICHHBIMHU CTO-
pOHaMH, yroji MeXIy IpsIMbIMU B NpocTpaHcTe. [lapannenbHocTh
IJIOCKOCTEH: MapajielibHbI€ TJIOCKOCTH, CBOMCTBA MapajlIeIbHbBIX
wiockocTeil. [lpocTeiimue mpocTpaHCTBEHHbIE (UTYpPHI Ha TJIOC-
KOCTHU: TE€Tpa’ap, Ky0, nmapajuiesenumne], ToOCTPOCHUE CEUCHUN

IIpakTH4eckoe 3aHATHE.
[Toctpoenue ceuenunii. Pemenne 3amay.

OK-01

Tema 3.3.
IlepneHAUKYASIPHOCTH NPSAMBIX H IJIOCKO-
crei

Conep:kanue y4eOHOT0o MaTepHuaJia

[lepnieHIUKYIAPHOCT NPSIMON M IJIOCKOCTHU: MEPHEHANKYIISPHBIE
MpSIMBIE B MPOCTPAHCTBE, MPSIMBIE ITapayI€iIbHbIE U IIEPIECHIUKY-
JSpHBIE K IUIOCKOCTH, MPU3HAK NEPIEHIUKYISIPHOCTH NPSMON U
IIJIOCKOCTH, TEOpPEMa O MPSAMOM NEPIEHANKYIIIPHON IUIOCKOCTH.

IIpakTH4eckoe 3aHATHE.

OK-01
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Pemenne 3amay Ha MEPHNEHIUKYISIPHOCTh MPSMBIX, TPSIMON H
IUIOCKOCTH, INTIOCKOCTEH

Tema 3.4.
Yribl MeKIy NPIMBIMHA H II0CKOCTSIMH

Coaeprxanue yueOHOro MaTepuasa

VYTIibel B IPOCTPAHCTBE: YTOJI MEKIY NPSAMOM M IUIOCKOCTBIO, ABY-
TPaHHBIA YroJl, JMHEHHBIM yros AByrpaHHoro yria. Ilepnenauky-
JIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH 0 IUIOCKOCTH, PaccTos-
HUE OT MPSIMOHM 0 MJIOCKOCTH, MPOEKIHS (QUTYpPHI Ha TUIOCKOCTb.
[lepnieHIUKYIAPHOCTD IUIOCKOCTEWM: IMPU3HAK IEPHIEHIUKYIISIPHO-
CTHU JIBYX IJIOCKOCTeN. TeopeMa o TpEX mepneHInuKysapax

IIpakTH4yeckoe 3aHsITHE.
[IpyuHIUITEI U3MEPEHUS YTIIOB B IPOCTPAHCTBE

OK-01

Tema 3.5.
IIpsiMble ¥ MUIOCKOCTH B MPAKTHYECKHUX 3a-
aaqyax

Conep:xanue yueOHOTro MaTepHaJia

PacnionokeHrne MOpsSMBIX U IUIOCKOCTEH B OKPYXKAIOLIEM MHUPE
(mpupoje, UCKYCCTBE, apXUTEKType, TeXHHKe). PemieHue mpaktu-
KO-OpPHEHTHPOBAHHBIX 3a/1a4

HpaKTI/I‘IeCKOC 3aHATHE.
Permenue 3agad. HpHMHe H IJIOCKOCTH B ITPOCTPAHCTBE

OK-01

Tema 3.6.
OcHoBHbBIE MPOCTPAHCTBEHHbIE QUTYPBHI U
HX B3aMMOPAaCIoJI0KeHHe

Conep:xxanue yueOHOro MaTepuaJia
B3anMHOe pacronoxeHue nNpsMbIX U INIOCKOCTEN B MIPOCTPAHCTBE.
ITocTpoeHue ceyenuit

IIpakTH4eckoe 3aHATHE.
[TocTpoeHre KOMIO3HUIUMN TMPOCTPAHCTBEHHBIX (UTYP M TOCTpOe-
HUE CEUCHUH

OK-01

Pa3nen 4. KoopauHatbl 1 BEKTOPbI B IPOCTPAHCTBE

Tema 4.1.
BekTops!l B npocTpancrse. [leicTBuA ¢
BEKTOpaMH

Conep:kanue y4eOHOTr0 MaTepuaJa

BekTop Ha miockocTy U B mpocTpaHcTBe. ClI0)KEHUE U BBIUNTAaHUE
BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4MclIO. Pa3noxeHue BeKTOpa
110 TpEM HEKOMILIaHApHBIM BekTopaM. [IpaBuiio napamnenenunena.
Pemenne 3amay, CBSI3aHHBIX C NIPUMEHEHUEM IpaBUJ JEHCTBUH C
BEKTOPAMH

OK-01
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I[IpakTuyeckoe 3ansATHE.
IIpocreiiue 3axauu B KOOpAUHATAX.

Tema 4.2. Coaeprxanue yueOHOro MaTepuasa OK-01
Koopaunartsl B npoctpanctBe. IIpocreii- ([IpsmoyronpHas cucrema KoopauHaT B nmpoctpaHcTse. Koopauna-
1IMe 322494 B KOOPAMHATAX Thl BekTopa. [Ipocrelimme 3amaun B KOOpAMHATaX. YTOJI MEXAY
BeKTOpaMu. CKalsipHOE NMPOU3BEACHUE BEKTOPOB. Bhruncienue yr-
JI0OB MEXAY NPSIMBIMU M IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIH
METO/J] IIPY PEILIEHUU T€OMETPUYECKUX 3a1a4
IIpakTH4eckoe 3aHsATHE.
Pemenune 3ana4y. KoopauHaTsl U BEKTOPBI
Tema 4.3. Coaep:xanue yueOHOro MaTepuaJia OK-01
IIpakTHKO-OpHeHTHPOBAHHBbIE 321a4u HA (KOOpauHaTHAs IIJIOCKOCTh. BrIUnCIeHNE pACCTOSHUN M IIIOIIAAEH
KOOPAUHATHOM IJIOCKOCTH Ha KOOPAMHATHOM MJI0CKOCTH. Kom4yecTBEeHHbIE pacyeThl.
IIpakTH4yeckoe 3aHsITHE.
[Ipumenenue reorpauyecKkux KOOPAWMHAT B Pa3IMUHBIX cdepax
npodeccuOHaIbHOMN 1S TeTbHOCTH
Tema 4.4. Conep:xxanue yueOHOro MaTepuaJia OK-01
Peienne 3a1a4 Ha KOOPAUHATHI U BeKTOPbI KOOPIMHATHO-BEKTOPHBIA METOJ TPU PELIEHUH TeOMETPUYECKUX
3agad. PemieHue 3agad, CBSI3aHHBIX C NMPUMEHEHMEM IPABUJI JIE€H-
CTBUHM C BEKTOpaMH. 3aJauyl IUNIAHUMETPUN U CTEPEOMETPUM U Me-
TOJIbI UX PELIEHUS.
IIpakTuyeckoe 3anaTHe. Pemenue 3amad. KoopauHatel U BEKTO-
pBbI
Bcero 1 cemectp 134
2 cemecTp
Paszpnen 5. OcHoBbl TpUroHOMeTpUH. TpUroHoMerpuyeckue PyHKIUH
Tema 5.1. Conep:kanue y4eOHOT0 MaTepHuaJia OK-01

OCHOBBI TPUTOHOMETPHH

CuHYyC, KOCMHYC U TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC,
ApKKOCHHYC, apKTaHT€HC YHCJIOBOrO aprymMeHTa. TpUroHOMeTpH-
YyecKasi OKPY>KHOCTb, OIIpeielieHe TPUTOHOMETPHUECKUX (DYHKIIMHA
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YUCJIOBOI'O apryMCHTA.

IIpakTnyeckoe 3aHsATHE.
[ToBOPOT TOUKM BOKPYT Havaja KOOpAUHAT. 3HAKU CUHYCA, KOCHU-
HycCa, TAHI€HCAa ¥ KOTAHT€HCa MO YETBEPTSM.

Tema 5.2. Coaeprxanue yueOHOIro MaTepuasa OK-01
OcHoBHBbIE TPUTOHOMeTpHYecKHe ToxkIe- |[[peoOpa3zoBaHne TPUrOHOMETPUYECKUX BbIpakeHUH. OCHOBHbBIE
cTBa TPUTOHOMETPHUYECKUE (POPMYITBI.
IIpakTHyeckoe 3aHsATHE.
OcCHOBHBIE TPUTOHOMETPUUYECKUE TOXkAecTBA. POpMyJibl IpUBE-
ICHUS
Tema 5.3. Conep:xanue yueOHOTro MaTepHaJia OK-01
Mepuoanueckue pynkuuu. Tpuronomer- |dynkuusa. Ilepumoguueckne dynkuuu. Tpuronomerpuueckue
puyeckue pyHKUHHU (GyHKIMH, UX CBOWCTBA U rpapuKu
IIpakTH4eckoe 3aHsATHE.
OO6nacTp ompeneieHUs U MHOXKECTBO 3HaueHMH (yHkiuid. Yeér-
HOCTh, HEUETHOCTh, IEPUOIUYHOCTh (DyHKIHI. CriocoObl 3amaHus
byHKIUI
Tema 5.4. Coaepxxanue yuyeOHOIro MaTepuasa
IIpeo6pa3oBanue rpaduxos Tpuronomer- (Cxatue U pacTspKeHHE TPapUKOB TPUTOHOMETPUYECKUX (DYHKIMH.
puuyecKuX pyHKIui [Ipeo6pa3zoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIIMMA OK-01
IIpakTHyeckoe 3aHsATHE.
[TocTtpoenue rpa kOB TPUTOHOMETPUUYECKUX (HYHKINH.
Tema 5.5. Copaepxxanue yyeOHOro MaTepuasa
Onucanue NPoM3BOICTBEHHBIX MpoueccoB ¢|lIcronb30BaHne CBOWCTB TPUTOHOMETPUUECKHX (PYHKIMNA B Mpo-
NMOMOIILI0 IPauKOB PyHKIUI (deccnoHanbHBIX 3a1a4ax. Vcnonb3oBanue rpagukoB GyHKIMNA 115 OK-01

HCCIICOOBAaHUA MPOUCCCOB U SaBHCI/IMOCTeﬁ, KOTOPBIC BO3HHUKAIOT
IIpU PCIICHHUU 3aJa4 U3 APYTHUX y‘-IC6HBIX JUCHUIIIINH U peam,Hoﬁ
KU3HU
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IIpakTnyeckoe 3aHsATHE.
[TpuMeHeHHe TPUTOHOMETPUYECKUX (YHKUIUN B PEHICHUU HPSIMOM
1 00paTHOH 3a/1a4H.

Tema 5.6.
OoOpaTHble TpUTrOHOMeTpUYecKkre QyHKIIUN

Conep:xaHue y4eOHOro MaTepuasa
O6parsabie QyHkiuu. OOpaTHBIE TPUTOHOMETPHUYSCKHUE (YHKIIUH.
Wx cBoiicTBa 1 rpaduku

IIpakTH4yeckoe 3aHsITHE.
OO6parnble Tpuronomerpudeckue GyHknun. Pemmenue 3amayq

OK-01

Tema 5.7.
Tpuronomerpuuyeckue ypapHenus. Tpuro-
HOMETpHYeCKHe HEPABEHCTBA

Conep:xanue yueOHOIro MaTepuaJia

Pemenne TpuroHoMmerpuueckux ypaBHeHHU. [Ipumepsl TpUroHO-
METPUYECKHME HEpPaBEHCTBA. PernieHue npocTeInnx TPUTOHOMET-
pPUYECKHX HEPaBEHCTB B TOM YHUCIE C UCIOJIb30BAaHHUEM CBOMCTB

byHKIMMA

IIpakTH4eckoe 3aHsATHE.

PemeHne TPUTOHOMETPUYECKUX YPAaBHEHHM OCHOBHBIX THIIOB:
MIPOCTEUIINE TPUTOHOMETPUUYECKHE YpPAaBHEHMS, CBOJAIIMECT K
KBaJPAaTHBIM, PEIIAEMBIE PA3JIOKEHUEM HA MHOXKUTEIIH, OJHOPOL-
Hble. [Ipocreiimne TpUroHOMETpPUYECKUE HEpaBeHCTBA. PemieHue
TPUTOHOMETPUYECKUX HEPABEHCTB OCHOBHBIX THUIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKNE HEPABEHCTBA, CBOJSAIIMECS K KBaJpPAaTHBIM,
pelracMble pa3iIoKeHUEM Ha MHOKUTEIIN, OHOPOIHBIE.

OK-01

Tema 5.8.
Pemienue 3a1a4 TPUrOHOMETPHUH

Conep:xxanue yueOHOro MaTepuaJia
TpuronomeTpuyecKkue BIPaXKECHUS, ypaBHEHUS U HEPABEHCTBA

IIpakTH4eckoe 3aHATHE.
Pemenrne TpUrOHOMETPUYECKUX YPAaBHEHUN W HEPABEHCTB B TOM
YHCIIe C UCIIOJIb30BAaHUEM CBOMCTB (DYHKLIMH.

OK-01

Pasnea 6. IIpon3BogHas pyHKIMH, ee IPUMEHEHHE

Tema 6.1.
MoOHOTOHHOCTH QYHKIHH. DKCTPEMYMbI
¢pynkuun. Touku 3xcTpemyma

Conep:kanue y4eOHOT0 MaTepuaJa
[TpomMexyTKM MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl U MHHHUMY-
Mbl ¢pyHKIMU. Hanbosbiiee 1 HauMeHblllee 3HaueHue pyHKIUU Ha

OK-01
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MIPOMEXKYTKE.

IIpakTnyeckoe 3aHsATHE.
HccnenoBanue rpaKoB Ha SKCTPEMYMBbI 1 MOHOTOHHOCTb.

Tema 6.2. Coaep:xanue yueOHOro MaTepuaJia. OK-01
IMonsiTue o HenmpepbiBHOCTH pyHkuu |HenpepbiBHble QyHKIMK. MeToq MHTEPBAJIOB JUIsl pEIICHUsS Hepa-

BEHCTB
IIpakTH4yeckoe 3aHsITHE.
OmnpeneneHyre YUCIOBOM MOCIEI0BATENLHOCTH U CIIOCOOBI €€ 3a-
nanus. CBoicTBa YMCIOBBIX HocienoBatenbHocTedl. Onpenene-
HUE IpeJiena IMOClIe0BaTeIbHOCTU. Bhluncienue npeaenos mo-
cienoBatenbHocTeil. [Ipenen gpynkuum Ha Geckoneunoctu. Ilpe-
nen QyHKIUU B TOUKE.
Conep:xxanue yueOHOro MaTepHuaJia. OK-01
[TponsBonnas Qynkiuu. [Ipou3BoaHbIe 37€MEHTApHBIX (QYHKIUIL.
@opMysbl HAXOXKJEHUS MPOU3BOJHOM CyMMBI, NPOU3BEACHUS U

Tema 6.3. YacCTHOT'O

IIpousBoaHas pyHKIUH

IIpakTH4eckoe 3aHsATHE.
3agauu, NPUBOJAIINE K MOHATHIO MPOU3BOJHON. AJTOPUTM OTbIC-
KaHUs NPOU3BOTHON
Conep:xxanue yueOHOro MaTepuaJa. OK-01
["'eomMeTpHUEeCKHil CMBICI TPOU3BOJHON (PYHKIIMM — YTIIOBON KO-
¢unueHT KacaTenbHON K rpaduky QyHKIMH B TOYKE. YpaBHEHHE

TfMa 6.4. . |KacaTtenbHOM K rpaduky QyHKIHH

I'eomeTpuyecknii CMbICJ IPOU3BOXHOM

IIpakTH4eckoe 3aHATHE.
AJNTOPUTM COCTaBIIEHUSI YpaBHEHUs KacaTeIbHOM K Tpaduky
bynkuun y=f(x).
Conep:kanue y4eOHOTr0o MaTepuaJia. OK-01

Tema 6.5.
PDu3n4ecKHil CMBIC NPOU3BOAHOH B IIPO-
(peccuoHaIBLHBIX 3a1a4Uax

duzndeckuii (MEXaHUYECKH) CMBICT MPou3BOAHON. [IpuMenenue
MIPOU3BOJHON JUJISl ONPENENIEHHUS] CKOPOCTH IIPOLECCa, 3aJaHHOTO

bopmynoit unu rpaduxkom
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IIpakTnyeckoe 3aHsATHE.
duznueckuii (MEXaHUYECKU) CMBICT TTPOU3BOJAHON — MTHOBEHHAS
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

Tema 6.6. Coaep:xanue yueOHOro MaTepuaJia. OK-01
Ipumenenne Npou3BOIHOI K McciaenoBa- [Bo3pacranue u yobiBaHHe (yHKINH, COOTBETCTBUE BO3pACTAHHS U
HUI0O QYHKIHIi HA MOHOTOHHOCTD M 9KC- |yObIBaHUS (PYHKIUH 3HAKy Ipou3BoJHOU. [IprMeHeHne npousBo-

TpPeMyMBbI HOM K UCCIIEIOBAaHMIO (DYHKIMI HAa MOHOTOHHOCTB M SKCTPEMYMBI.
IIpakTH4yeckoe 3aHsITHE.
Pemrenue 3a1ay Ha MpUMEHEHHE aJTOPUTMOB HCCIIEIOBaHUS (DYHK-
LIUH C TIOMOILIbIO IIPOU3BOHOM.
Conep:xxanue yueOHOro MaTepHaJia. OK-01
AJNTOPUTM HCCIEOBaHUS (YHKUUN M MOCTPOSHHs €€ Trpaduka C
HOMOILBI0 Tpou3BoHON. IlocTpoeHne rpakoB MHOTOUJIEHOB €

Tema 6‘7; HCIIOJIb30BAaHMEM allllapaTa MaTeMaTH4ecKoro anammsa. Mcropus

HcciaenoBanue GQyHKUMHA M IOCTPOEHUE

Pa3BUTHSI MaTEMAaTUYECKOTO aHAIN3a

rpaguxos
IIpakTHyeckoe 3aHsATHE.
HccnenoBanue QyHKIIMM Ha MOHOTOHHOCTb U MOCTpOEHHE Trpadu-
KOB.
Conep:xxanue yueOHOro MaTepuaJa. OK-01
HaxoxneHne HamOoJIbLIEr0o M HAaWMEHBIEro 3HaueHus (QyHKIMH
Ha oTpe3ke. [IpuMeHeHHMe TNPOM3BOJHOM I HAXOXKICHHUS

Tema 6.8. HAWITYYIlIero peleHys B NPUKIAJHbIX 3ajadax, Uil ONpeaeeHHs

HanGommee n nanMenkIIee 3HAYCHAA CKOPOCTH Tpoliecca, 3aaHHOro (opMyIioil uiu rpadpukom
(pyHKIUM HA OTpe3Ke

IIpakTH4eckoe 3aHATHE.
Haxoxaenrne HauboIbIIero 1 HaMMEHbIIEro 3HaYeHU QyHKIUH

Tema 6.9. Conep:xxanue yueOHOIro MaTepuaJia. OK-01

HaxoxxnaeHue onTuMaJbHOIO pe3yJibTaTa ¢
NMOMOIIbI0 MPOU3BOIHONM B MPAKTHYECKHUX
3ajgadax

HpI/IKJ'Ia)IHI)Ie 3aJa4u, B TOM YHCJIC COIMAaJIbHO-O3KOHOMHWYCCKOI'O 1
(I)I/I3I/I‘-ICCI(OTO XapaKkTepa, UX PCIICHHUC CPCACTBAMU MATCMATHUYC-
CKOI'O aHa/JIM3a
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IIpakTnyeckoe 3aHsATHE.

3amaun Ha HaXO0XJIEHHE HAMMEHBIIEr0 U HauOOJIbIIET0 3HAYECHUS
GYHKIUM JU1s1 BBIYMCIICHUS TUIOMIACH y4aCcTKOB pa3InYHbIX I'eo-
MeTpUYecKuX (popm

Tema 6.10.
Pemrenue 3anau. Ilpoussognas pyHkumu,
ee IpUMeHeHue

ConepikaHue y4eOHOTro MaTepuaJa.
HuddepennmpoBanue ynkiuii. MccnenoBanue (GyHKIUNA € T0-
MOIIBIO TPOU3BOAHON. Hambomnpiiee M HauMEHbIlIEe 3HAYCHUSA

byHKIIUN

IIpakTH4eckoe 3aHsATHE.
3ajayM Ha MakCUMyM U MHUHMMYM. AJITOPUTM HCCIEIOBaHUS
(GYHKIMH U TIOCTPOEHUSI €€ TpaduKa ¢ HTOMOIIbIO IPOU3BOJHOM.

OK-01

Paspgen 7. MHOTOrpaHHHMKH U Tej1a BPAalLlCHUS

Tema 7.1.
MHOTOrpaHHUKH

Conep:xanue yueOHOTro MaTepHaJia

[ToHsATHE MHOTOTpaHHHMKA, OCHOBHBIC AJIEMEHTHI MHOTOI'DaHHHKA,
BBIITYKJIBIC W HEBBIITYKJIBIC MHOT'OT'PAaHHHKH, pa3BépTKa MHOT'O-
rpaHHHUKA

HpaKTI/I‘IeCKOC 3aHATHE.
Pemienue 3aga4 o MHOTI'OrpaHHUKax. HOCTpOCHI/Ie CEYCHHI.

OK-01

Tema 7.2.
IIpusma. [lpsimasi M npaBUIbHAS NPU3MBIL.
IMapanuenenunen, Kyo

Coaep:xxanue yueOHOro MaTepuaJia

[Tpusma: n-yrospHas npu3Ma; TpaHd U OCHOBAHHUS IPU3MBI; IIpsiMast
U HAaKJIOHHAs NMpHU3Mbl; OOKOBAs M IOJIHAsI MMOBEPXHOCTb MPU3MBI.
OnemeHTsl npu3Msbl. [IpaBunbHas npusma. [lapannenenunen, nps-
MOYTOJIbHBIN Napayenenune] u ero ceoiictea. Ky6. Ceuenue Ky-
0a, mapajienenumesa.

IIpakTH4eckoe 3aHATHE.
Pemenne 3amau ¢ npusmamu. [locTpoenue cedyeHuid. 3agadu o
napaenenunene u kyoe. Iloctpoenue cedeHuit.

OK-01

Tema 7.3.
Iupamupaa. [IpaBuiabHas nupamuga. Yce-
YeHHas1 NUpaMuaa

Conep:xanue yueOHOro MaTepuaJia

IInpamuaa: n-yroiapHas NUpaMHIa, TPAaHA U OCHOBAHUE NTUPaMU/IBL;
OOKOBasi U TOJIHAS TOBEPXHOCTh MHUPAMUIBI; MPAaBHIIbHAS U YCe-
qEéHHAasA nmupamMujaa. DJIeMEHTHI nupaMuabl. Brruncnenue >neMeHTOB

OK-01
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MHOTOTPaHHHUKOB: p&Opa, AUaroHasu, yribl

IIpakTnyeckoe 3aHsATHE.
Pemenne 3a1a4y o nupaMuie ¥ NOCTPOEHUE CEUEHUM ITUPAMMUIBI.

Tema 7.4. Coaep:xxkaHnue yueOHOIro MaTepHaJia OK-01
BokoBasi u mo/THAsI MOBEPXHOCTH MPU3MBbI, |[[1011a16 OOKOBOM MOBEPXHOCTH U MOJIHON IMOBEPXHOCTH MPSIMON
NUPaAMHUIbI IPU3MBI, IJIOIIAb OCHOBAaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
npsiMoi npusMbl. Ilnomans G0KOBOM MOBEPXHOCTH U MOBEPXHO-
CTH NpaBWIBHOW NUpaMuibl, TeOpeMa O IJIouaau OOKOBOW Mo-
BEPXHOCTH YCEUEHHOM MUpaMU bl
IIpakTH4eckoe 3aHsATHE.
Pemienue 3a1a4 Ha BBIYKCIIEHUE TUIOMAAN OOKOBOM U MOJHOMU MO-
BEPXHOCTH MPU3MBI, TUPAMUJIBI.
Tema 7.5. Conep:xanue yueOHOTro MaTepHaJia OK-01
JBuxkenue B mpocrpancree. Cummerpusi B |/[Bikenue B npoctpancTBe. CUMMETpHsI B IPOCTPAHCTBE: CUMMET-
NPOCTPAHCTBE pUsl OTHOCUTEIIBHO TOYKH, MPSAMOM, MIIOCKOCTU. DJIEMEHTBl CHM-
METPHUH B MUpaMUax, napasuienenunenax
IIpakTH4eckoe 3aHsATHE.
BelnmonHenue yeprexei.
Tema 7.6. Copaepxxanue yueOHOro MaTepuasa OK-01
IIpaBuiabHBIE MHOTOTPAHHUKH, UX CBOIi- |[IoHSATHE NpPaBUIBHOTO MHOTOIpAaHHUKA; NpaBUIbHAS MpU3Ma U
CTBa NpaBUIbHAS MUPaMUAA; NpaBUIbHAS TPEyrojbHas NHUpamMuiaa H

MpaBWIbHBIN TeTpa’ap; KyO. IIpencraBieHue o mpaBUIIbHBIX MHO-
rOrpaHHUKAX: OKTa’p, AOAEKa’Ap U UKocasap. [IBukeHue B Ipo-
CTPaHCTBE. DJIEMEHTHl CUMMETPUU B NPABWIBHBIX MHOI'OIPDAHHU-
Kax

IIpakTH4eckoe 3aHATHE.
Penrenue 3amau
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Tema 7.7.
Cummetpus B npoeccun. CeueHust MHO-
rOrpaHHUKOB B NMPOo(decCHOHAIBHBIX 3a/1a-
qax

Conep:kanue y4eOHOT0 MaTepHuaJa

CuMmMmeTpus B IpUpOJe, apXUTEKTYpe, TEXHUKE, B OBITY, B Ipodec-
cun. Mcnonp3oBaHue NBMKEHHH B IPOCTPAHCTBE IMPH PEIICHUH
npodeccuoHanbHbIX 331a4. CeueHus: npu3Mbl U nupamunsl. [lo-
CTPOEHHE CEYCHHWI MHOTOIPAaHHUKOB, HCIIONB3Yys METO] CJIEIOB.
BeimonHeHne BBIHOCHBIX IJIOCKUX YEpTEXEH U3 PUCYHKOB MpO-
CTBIX 00BEMHBIX (pUTyp (BUA CBEPXY, COOKY, CHUZY)

IIpakTH4yeckoe 3aHsITHE.

3aauy Ha BHIYMCIICHUE TapaMETPOB CUMMETPUYHBIX IPUPOIHBIX U
ApPXUTEKTYPHBIX 00BbEKTOB. Brruucienue ¢popmsl 1 pazmepa 3emiu
KaK T€OMETPUYECKOI 0O Tea.

OK-01

Tema 7.8.
unaunap, ero cocrapiasionue. CeueHue
unaueapa. Konye, ero cocrapiasiommue. Ce-
YyeHHe KOHYyca

Conep:xanue yueOHOTro MaTepHaJia

[unuaapuyeckas MOBEPXHOCTh, 00pa3yroOIIMe IMIMHIPUYECKOM
[IOBEPXHOCTH, OCh LWJIMHJPUYECKON MoBepxHOCTU. Llumuuap: oc-
HOBaHUS M OOKOBasi MOBEPXHOCThb, OOpasyrolias U OCh; IUIONIA/Ib
O0KOBOIl M TOJHOM mMoBepxHOCTU. M300pakeHue IWIMHApa Ha
wiockocTu. Pa3Béprka muwmmzapa. CeueHus LuIMHApa (MIIOCKO-
CThIO, TAPAJUICIHPHOW WM TEPIEHIUKYISIPHOW OCH IHJIMHIPA).
KoHnueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOH MOBEpXHO-
CTH, OCbh U BEpIIMHA KOHWYeCcKoi nmoBepxHocTH. KoHyC: ocHOBaHUE
U BepllrHa, o0Opa3yrolias U OCh; IJIONAAb OOKOBOW M MOJHOMN IMO-
BEPXHOCTH

IIpakTH4eckoe 3aHATHE.
ITocTpoenne ceuenunii nmnuHApa. [locTpoeHne ceyeHnit KoHyca.

OK-01

Tema 7.9.
Yceuennblii konyc. CeyeHne yce4eHHOT 0
KOHYCa

Conep:xkanue y4eOHOT0 MaTepuaJa

Y ceu€HHBIN KOHYC: 00pa3yrolie 1 BbICOTa; OCHOBaHUSA M OOKOBas
MOBEpXHOCTh. M300parkeHne KoHyca Ha miaockocTu. Pa3Béprka ko-
Hyca. CedyeHHsI KOHyca (INIOCKOCTBIO, NapajuleIbHOW OCHOBAHMUIO,
U TUIOCKOCTBIO, MPOXOIALIEH uepe3 BEpLUINHY)

OK-01
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IIpakTnyeckoe 3aHsATHE.
[TocTpoeHue ceueHnii yceueHHOT0 KOHYca.

Tema 7.10. Coaeprxanue yueOHOro MaTepuasa OK-01
lap u cepa, ux ceueHust Cdepa n map: neHTp, paguyc, AUaMETp; IUIOMIAAb MOBEPXHOCTH
cdepsl. Bzanmuoe pacronoxxenue chepbl U MIOCKOCTH; KacaTelb-
Has IUIOCKOCTh K cepe. M300paxenHue cdepsl, mapa Ha IIOCKO-
ctu. Ceuenus mapa
IIpakTH4yeckoe 3aHsITHE.
3agaun Ha BeUucieHne 00beMoB. [locTpoenue ceueHnit
Tema 7.11. Conep:xanue yueOHOTro MaTepHaJia OK-01
IMonsiTue 06 06bemMe Tesra. OobeMbl MHOTO- [ToHsTHE 00 00BEME. OcHOBHBIE cBOWCTBA 00BEMOB Ten. OO0BEM
rPAHHUKOB M TeJ BpameHusi. O0beMbl M [THPAMHJIBI, TPU3MBI IHIHHIPA, KoHyca. O0BEM Iapa ¥ IIIomans
IJIOIIA/IU TOBepXHOCTel moao0HbIX Tesr |chepsl. [lonobGHble Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXKAY
TJIOMIA MU TTIOBEPXHOCTEN U 00bEMaMHK MOJOOHBIX TEll
IIpakTH4eckoe 3aHsATHE.
Pemenue 3a1au Ha BbIUUCIIeHHMEe 00beMa M IJIOLIAIU TOBEPXHOCTH
MHOTOTPaHHHUKOB U TE€J BPAIlCHUS
Tema 7.12. Copepxxanue yueOHOro MaTepuasa OK-01
KoM0uHanmu MHOTOTPAHHUKOB U TeJ1  |MHOrorpaHHMK, OnucaHHbId okoyio cdeprl. Chepa, BnucaHHas B
Bpauenus. KoMOuHanuu reoMeTpu4ecKUX MHOTOIPAaHHUK WIH B TEJIO BpalleHHsl. MHOTOTpaHHUK, BIIMCAHHBIN
TeJl Ha IPAKTHKe B Teso BpaueHus. Mcrnonb3oBaHne KOMOMHAIMI MHOTOTPaHHUKOB
U TeJ BpallleH!Us Ha PaKTUKe
IIpakTH4eckoe 3aHATHE.
Haxoxnenue o6bemMa U IJIOMIAAM TOBEPXHOCTH (DUTYp, MOTYyUEH-
HBIX U3 KOMOMHAIIMM MHOTOI'PAaHHHUKOB U TeJl BpamieHus. Co3naHue
MOJIETIEN TEOMETPUUYECKHUX TEJI.
Tema 7.13. Pemienue 3axa4. Muororpanau- |Coaepxanue yueOHOro Marepuasa OK-01

KH 1 Te¢JIa BpallCHUSA

Bbruucnenyne BenuuuH (JJIMHA, yroj, 00beM, IUIONaab MOBEPXHO-
CTH) T€OMETpUYECKUX (UTYp, UCHIONB3YS U3ydEHHBIE (POPMYIIBI U
METO/IbI
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IIpakTnyeckoe 3aHsATHE.

Brrancnenve BenuuuH (AUHA, Yrod, 00beM, IJIOMAAh TOBEPXHO-
CTH) T€OMETpUYECKUX (UTYp, UCIOIB3YS U3yYEHHBIE (OPMYIIbI U
METOIbI

Pa3nean 8. [lepBooOpasnasi pyHkuMH, ee IPUMEHEHUE

Tema 8.1. Conep:xxkanue yueOHOIro MaTepHaJia OK-01
IlepBooOpa3znas pyHkuun [TepBooOpaznas. Tabmuia mepBooOpa3HBIX

IIpakTHyeckoe 3aHATHE.
Brruncnenue nepBooOpasHbIxX

Tema 8.2. Conep:xanue yueOHOTro MaTepHaJia OK-01

Iliiomanb KpUBOIMHEHHOM Tpanenuu. |[IHTerpai, ero reomeTpudeckuil ¥ Gpusnueckuii cMpici. Boraucie-
®opmyaa Heiotona — Jleiitouuuna HUe uHTerpana mo popmyne Hetorona-Jleiioamma

IIpakTHyeckoe 3aHATHE.
Brruncnenue onpeieieHHbIX HHTErPaioB

Tema 8.3. Copaepxxanue yueOHOro MaTepuasa OK-01

Omnpenenennblii nHTErpata B npodeccuo- (Pemenue 3a1ay Ha NPUMEHEHWE MHTErpajia Ui BBIYUCIECHUS Qu-
HAJIbHOM 1eATeIbHOCTH M KM3HH 3MYECKHUX BEJIMYMH U MJIOLIAeH

IIpakTHyeckoe 3aHsTHE.

Tema 8.4. Conep:xxanue yueOHOro MaTepuaJia OK-01

Pemenue 3aga4y Ha HaxXo:KAeHne nepBood- ([leppooOpasHas u UHTErpan
Pa3HOH M ee IPUMEHEHHe IIpakTH4eckoe 3aHsATHE.
Pemenue 3aau Ha MpUMEHEHHE UHTErpasia i BbIYUCIEHUs (hu-
3WYECKHUX BEJIMYHMH U TJIOMIA ICH
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATHUCTHKA
Tema 9.1. Copaepxxanue yueOHOro MaTepuasa OK-01

HpeIlCTaB.HeHI/le JAHHBIX MU olnmucaTreJibHast
cratuctuka. CocraBjeHHue Ta0JIUI H THA-
rpaMM Ha NMPaKTHKe

[IpencraBnenre JaHHBIX C TOMOIIBIO Tabmwil U auarpamm. Cpen-
Hee apudMeTndeckoe, MeaHa, Hauboblllee U HAMMEHbIIIEe 3Ha-
YeHUs, pa3Max, JHUCIEPCUs, CTaHJIAPTHOE OTKIOHEHHE YHCIOBBIX
HabopoB. IlepBuunas oOpaboTka cTaTHCTUYECKUX MaHHBIX. ['pa-

¢duueckoe uUxX TpeAcTaBieHHe. HaxoxaeHue CpemHuX XapakTepu-
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CTHK, HaOJII0JaeMbIX JaHHBIX. IIpuMEeHeHue CTaTUCTHYECKHX Me-
TOJIOB JUIS PEIICHUS POPECCUOHATBHBIX 3324

IIpakTH4eckoe 3aHATHE.

COop u mpeacTaBiICHUE JaHHBIX B BHJIC TAOJMUI] U JUarpamMm
(cronbyareie, KpyroBble, JWHEHHBIC). BBIYHCIEHUE CpeIHEro
apuMETUYECKOr0, MEAUaHbl, HAWUOOJBIIET0O W HAUMEHBIIETO
3HAYEHUM, pa3Maxa, TUCIIEPCUU U CTAaHAAPTHOTO OTKIOHEHUS IS
pa3IMYHbIX HAOOPOB JAaHHBIX. AHANM3 U UHTEpPHpETalus MOIy-
YEHHBIX PE3YJIHTATOB.

Tema 9.2.
Onepanum HAJA COOBITUAMM, HA/I BEPOATHO-
CTSIMHU. Y CJIOBHASI BEPOATHOCTH

Conep:xxanue yue0HOro MaTepuaJia

CrnyyaliHble SKCIEPUMEHTHI (OTBITHI) U CIIy4alHbIE COOBITHS. Diie-
MEHTapHble COOBITUS (MCXO0bl). BepoaTHOCTh ciydyallHOTO COOBI-
TUsA. BanM30cTh 4acTOThl U BEpPOSITHOCTH coObITHH. CiydaiiHble
OTIBITHI C PABHOBO3MOXKHBIMHU 3JIEMEHTapHBIMHU COOBITUSIMU. Bepo-
ATHOCTH COOBITUH B OIBITax C PaBHOBO3MOXHBIMHU 3J€MEHTAPHBI-
MU coObITusiMU. Omnepauuu Haj COOBITHAMM: TepecedeHue, o0b-
eMHEHUE, TPOTUBOMOJOXKHBIE COOBITHS. [luarpammbsl Oimepa.
dopmyna CIOXKEHHS BEpPOSITHOCTEH. YCIIOBHAas BEPOSITHOCTD.
YMHOKEHUE BEpOSTHOCTEU. JlepeBO ClydailHOTO 3KCIEPHUMEHTA.
dopmyna nonHoi BeposiTHOCTH. HezaBucumblie coObITHS

IIpakTH4eckoe 3aHATHE.
Pemenue 3a1a4 Ha BEpOATHOCTh COOBITHUS

OK-01

Tema 9.3.
DJIeMeHThI KOMOMHATOPUKH. BeposiTHOCTH
B Mpo(deccHOHAJILHBIX 32a4aX

Conep:xxanue yueOHOro MaTepuaJia

KomOunaTtopHoe npaBuiio ymMHokeHUs. [lepecTtaHOBKY U (hakTOpu-
an. Yucno coveranuit. Tpeyronpuuk Ilackans. @opmyna OuHoma
HeioTona. Beruncnenue BeposaTHOCTEH ¢ UCTIONb30BaHUEM (OpMYIT
KOMOMHATOpUKH. OlEeHKa BEPOSTHOCTU COOBITUS B MPOQeccHo-
HAJIbHOW JieATeNbHOCTU. Perienne npogeccHOHalbHBIX 3a/ad Hal
BEPOSITHOCTH COOBITHS

IIpakTH4eckoe 3aHATHE.
Pemenne 3a1a4 Ha NEpECTaHOBKHU, PA3MEILEHNUS, COYETAHNU.

OK-01

25




Tema 9.4.
Cepuu nocie10BaTeIbHbIX HCIIBITAHUMT

Conep:kanue y4eOHOT0 MaTepHuaJa

buHapHbIli ciy4aliHbIN ONBIT (MCHBITaHUE), ycnex U Heynada. He-
3aBHCHMBbIE HcbITaHusl. Cepusl HE3aBUCUMBIX MCIBITAHUM 10 IEP-
Boro ycrnexa. Cepusi HE3aBUCUMBIX UCIIBITaHUN bepHynnu

IIpakTuyeckoe 3aHsATHE.
Pemenne 3ama4 Ha pacueT BEpPOATHOCTU YCIIEXa B CEpUU HE3aBU-
CHUMBIX HUCTIBITAHUN bepHym.

OK-01

Tema 9.5.
CayuaiiHble BeJIMYMHBI U pacnpeaejieHusl.
MaremaTu4eckoe 0:KUAaAHHUE CIAYyIANHON
BeJIMYMHBI

Coaep:xanue yueOHOro MaTepuaJia

Cny4aitnas BennuuHa. Pacnipenenenue BepostHocted. Jluarpamma
pacnpenenenus. IIlpuMepsl pacnpeneneHuii, B TOM 4HCIE, T€OMET-
prueckoe U OMHOMHANbHOE. UNCIIOBBIE XapaKTEPUCTHKH CIydai-
HBIX BEJIMYMH: MaTeMaTH4YEeCKOE OKHUJAHHUE, IUCIEPCHS U CTaH-
IapTHOE OTKJIOHeHHe. [IpuMepsl NMpUMEHEHUS MaTeMaTH4eCKOro
OKHMJaHMs, B TOM YUCIIE B 3a/ladaxX U3 NOBCEJAHEBHOM >KU3HU. Ma-
TEMaTHUYECKOE OXKUJAAHUE OMHApHOM ciydailHON BenuuyuHbl. Mare-
MaTHYECKOE OKMJAHUE CYMMBI CIydalHBIX BEIMYMH. Maremaru-
YECKOE 0KUJAHUE U JUCIEPCUS T€OMETPUYECKOro U OMHOMHUAIIb-
HOT'O pacnpeneacHuin

IIpakTH4eckoe 3aHATHE.
Pacuer MaTeMaTHYECKOTO OKUIAHUS U JUCIIEPCUU JUIS Pa3THIHBIX
CIIy4aifHBIX BETUYHH (OMHOMHUAIbHOE, TEOMETPHUECKOE).

OK-01

Tema 9.6.
3akon 0oabmux ynucesa HenpeposiBHbIC ci1y-
yaiiHble BeJIMYMHBI (pacnpeaeieHus ).
HopmanbHoe pacnipeneienue

Conep:kanue y4eOHOT0 MaTepuaJia

3aKkoH OOJBIIMX YHCEN U €r0 pojib B HayKe, IPUPOJIE U OOILECTBE.
Breibopounsiit  Metoy uccienoBaHuil. [Ipumepbl HempepbIBHBIX
CIIly4alHbIX BenW4MH. DYHKIMS MJIOTHOCTH pacmpereseHus. Pas-
HOMEPHOE pacmpeleneHue u ero cporcrea. I[lonarne o Hopmab-
HOM paCIIpeIEeICHUN

OK-01
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IIpakTnyeckoe 3aHsATHE.

MIMUTallMOHHOE MOJIEIMPOBAHUE: IEMOHCTPAIUS 3aKOHA OOJBIINX
qrcesl Ha IpuUMepe mojdpachiBaHus MOHETHL. Pernenue 3amgau Ha
paBHOMEpPHOE paclpezesieHue. 3HAaKOMCTBO C HCIOJIb30BaHUEM
Ta0JIML HOPMAJILHOTO pacrpeziesieHus: (Ui CTaTUCTHUYECKUX IMpo-
rpaMM) JJIs peLIeHus 3aau.

Tema 9.7. Pemienue 3a1a4 KOMOMHATOPHUKH,
CTATHCTHKH U TEOPUHU BePOSITHOCTEI

Conep:xanue yueOHOTro MaTepuaJia
OnemMeHThl KOMOMHATOpUKH. COOBITHE, BEPOSTHOCTH COOBITHS.
CroxeHre ¥ YMHOKEHUE BEPOSTHOCTEH

IIpakTH4yeckoe 3aHsITHE.
Pemenne KOMIUIEKCHBIX 3a/a4, TPeOYIOIUX MPUMEHEHUs 3HAHHMA
13 KOMOMHATOPHUKH, CTATUCTUKU U TEOPUU BEPOSITHOCTEH.

OK-01

Paznea 10. IIpodeccrnoHabHO OPUEHTHPOBAHHOE COJEPIKAHUE

Tema 10.1.
JAudpepennnaibabie ypaBHEHHs U TeOpust
ylpaBJjeHUd

Coaep:xxanue yueOHOro MaTepuaJia

[uddepenumranpHple  ypaBHEHHUS, OIMCBHIBAIOIINE  JABW)KECHUE
BIUUIA (ynpomeHHble Monenu). JIuHeapusanusi ypaBHEHHIA.
VYcroitunBocth  cuctem. [IW]I-perymsitopsl.  ABTOMaTH4ecKoe
ynpasinenue BIIJIA (ynpasiieHue BBICOTOM, CKOPOCTBIO, OpUEHTa-
1uen)..

IIpakTH4eckoe 3aHATHE.

MonenupoBanue asuxenus BIIJIA ¢ ucnonb3oBanuem auddepen-
UalbHBIX ypaBHeHU#. Pazpaborka u Hactpoiika [TH/{-perynsropa
st yrpasiienns BeicoTor BITJIA. Ananu3 yCTOMYHMBOCTH CUCTEMBI
yIpasieHus. Peanusanus cUCTEMBbI aBTOMATUYECKOIO YIIPABIICHUS
BITJIA Ha cumynaTope Wiy peajbHOM YCTPOMCTBE.

OK-01

Tema 10.2.
Teopus BeposiTHOCTE U MaTeMaTH4YeCKast
CTATHCTUKA

Conep:kanue y4eOHOT0 MaTepuaJia

Cny4daiible BenuuuHbl. Pacripenenenusi BEposSATHOCTEN (HOpMaib-
HOE€, paBHOMEpHOE, 3KCIOHeHInanbHoe). O1eHKa mapaMeTpoB pac-
npexaenenuid. [Ipoepka rumnore3. dunbrpanus aaHHbIX. OneHka
TOYHOCTH U HAZJJCKHOCTH CUCTEMBI.

IIpakTnyeckoe 3aHsATHE.

OK-01
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AHanu3 OaHHBIX ¢ JaTyukoB BITJIA mig BeIABIIEHHS OIIMOOK U
HeucripaBHOCTeH. OlleHKa TOYHOCTU OIPEJCICHUS MECTOIOJIO-
skenus BITJIA ¢ ucnonb3oBanuem GPS. PaspaboTka anropurma
GuIbTpaUM JAHHBIX C JATYUKOB JUIS TOBBIMICHUS TOYHOCTH U
HAJeKHOCTH cHCTeMbl. OLIEHKa BEpPOSTHOCTH OTKa3a CHCTEMBI.
IIpunsTHE pelIeHn Ha OCHOBE CTATUCTUYECKUX JAHHBIX.

Koncyabranus 2
IIpomexyTouHasi aTTeCTALMA 6
Bcero 2 cemectp 206
Bcero yacos 340

28




3. YCJIOBUA PEAJIM3ZALINU ITPOT'PAMMBI INCHUIIJIMHBI

Peanuzanus nporpaMmbl JUCHMIUIMHBI TpeOyeT Hamuuus yueOHOro kabmHeTa MaTeMaTH-
KH.

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

TexHuueckue cpelcTBa 0OyUYeHUS: MyJIbTUMETUHHBIA KOMIUICKC.

3.1. YueOHO-MeTOANYECKOE O0ecIIeYeHne

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

[lepeueHb TOKYMEHTOB, MOJATBEPKIAMONIUX HAIUYHE/TIPABO UCIOIB30BAHMS ITUPPOBLIX (3ICKTPOHHBIX)
ouobanorex, Ob6C

1 | Kontpakt Ne 310/11Y ot 11.11.2024 (3bC «Jlanby) 11.11.2024 — 10.11.2025

2 | Koatpakt Ne 306//1Y ot 28.11.2025 (3bC «Jlaup») 02.12.2025 - 01.12.2026
Kontpakt Ne 114/]1Y ot 28.05.2024 (DITY. 10-11 k. U3n-

3 | Bo «IIpocBemenney. DnextporHbIi pecypc CIIO 31.10.2024 — 30.10.2025
«PROFo6pazoBanue»)

4 | Kourpakt Ne 327/11Y ot 25.11.2024 (OBC «IPRbooks») 25.11.2024 — 24.11.2025

Kontpaxt Ne 11771/24PROF/300/1Y ot 28.10.2024 (Dnex-

> tpouHEI pecypc CIIO «PROFo6pa3oBanue») 01.12.2024 -30.11.2025

6 HI/I].[GHSITIOHHLII‘/’I koHTpakT Ne 6/J1Y ot 07.02.2025 (3BC 01.01.2025 — 31.12.2025
HOF eLibrary).

7 Jluniensuonubii KoHTpakT Ne 47/J1Y ot 16.03.2026 (OBC 01.01.2026 — 31.12.2026

HOF eLibrary).

Kontpaxt Ne 28/11Y ot 17.03.2025 (3BC

2025- | B | (ZNANIUM.COMD) 17.03.2025 — 16.03.2026

2026

Kontpakt Ne 77/1Y ot 13.04.2026 (3BC B

9 «ZNANIUM.COM>) 13.04.2026 — 12.04.2027

10 Konrtpakt Ne 152/AT ot 30.06.2025 na npuobpereHue 1e- 01.07.2025 — 31.12.2025
PHOIMYECKHUX W3TaHUH

11 Konrtpakt Ne 358/AT ot 29.12.2025 na npuobpereHue me- 01.01.2026 — 30.06.2026
PHOAMYECKUX M3IaHUH

12 J'[HuevH3H0HHLH71 koHTpakT Ne 225/J1Y ot 05.08.2025 (3BC 05.08.2025 — 04.08.2026
IOpaiitr — CIIO)
Jlunensuonusiii koHTpakT Ne M1101-001807/224/1Y ot B

13 05.08.2025 (DDY Db «Axkanemusi») 01.09.2025 - 31.08.2026
CyOnuiie3uoHHbIi KoHTpakT Ne 243/J1Y ot 18.09.2025

14 (ODY m3natenncrBa «IIpocsemenney; I5C «PykoHT») 26.09.2025 - 25.09.2026

15 Horosop Nel101/H3b5/2097 ot 28.03.2017 (Haumonanenas | 28.03.2017 — 28.03.2022

anekTponHas oubinoreka (HOB)) (mposonrarus 1028.03.2027)
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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/2025/12/%D0%9A%D1%80%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-306-%D0%94%D0%A3-%D0%BE%D1%82-28.11.2025.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%96-11771-24PROF-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/2025/03/%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%96-6-%D0%94%D0%A3-%D0%BE%D1%82-07.02.2025-%D0%9D%D0%AD%D0%91-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2025/03/%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%96-6-%D0%94%D0%A3-%D0%BE%D1%82-07.02.2025-%D0%9D%D0%AD%D0%91-eLibrary.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%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%96-47-%D0%94%D0%A3-%D0%BE%D1%82-16.03.3036-%D0%9D%D0%AD%D0%91.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%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%96-47-%D0%94%D0%A3-%D0%BE%D1%82-16.03.3036-%D0%9D%D0%AD%D0%91.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-28-%D0%BE%D1%82-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2025/05/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-28-%D0%BE%D1%82-17.03.2025-1.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-77-%D0%94%D0%A3-%D0%BE%D1%82-13.04.2026-%D0%AD%D0%91%D0%A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2026/04/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-77-%D0%94%D0%A3-%D0%BE%D1%82-13.04.2026-%D0%AD%D0%91%D0%A1-Znanium.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-152-%D0%94%D0%A2-%D0%BE%D1%82-30.06.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-2-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2025-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/07/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-152-%D0%94%D0%A2-%D0%BE%D1%82-30.06.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-2-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2025-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-358-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-1-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2026-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2026/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-358-%D0%94%D0%A2-%D0%BE%D1%82-29.12.2025-%D0%BF%D0%B5%D1%80%D0%B8%D0%BE%D0%B4%D0%B8%D0%BA%D0%B0-1-%D0%BF%D0%BE%D0%BB%D1%83%D0%B3%D0%BE%D0%B4%D0%B8%D0%B5-2026-%D0%B3%D0%BE%D0%B4%D0%B0.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-225_%D0%94%D0%A3-%D0%BE%D1%82-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/08/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-225_%D0%94%D0%A3-%D0%BE%D1%82-05.08.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%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-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/09/%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-%D0%98%D0%A601-001807-224-%D0%94%D0%A3.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%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%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.pdf
https://library.vsau.ru/wp-content/uploads/2025/10/%D0%A1%D1%83%D0%B1%D0%BB%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%96-243%D0%94%D0%A3-%D0%BE%D1%82-18.09.2025.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

AKT BBOJIa B OKCIUTyaTaIHIO DJICKTPOHHON OMOIHOTEKH

16 BI'AY Ne 33 ot 19.01.2016

Beccpouno

O06ecrieyeHHOCTh YUeOHOM JIUTepaTypol IpU peanu3anuy padboueit mporpaMmsl

3.1.1.0cHOBHBIC UCTOYHHKHU:

1. bammakor M.M. Maremaruka: y4e0. i CTYACHTOB YUPEKIAEHUN cpen. mpod. odpa-
3oBanus. — M.: OOO «O06pa3oBaTenbHO-U3JATEIbCKUNA LEHTp «Akaaemus», 2025. — 288 c. -
[DU]. - Peskum mocryma: <URL: https://academia-moscow.ru>

3.1.2. JIONOIHUTEIbHBIC HCTOYHUKH:

1. Bapnymkua B. B. DneMeHTsl BbICHICH MaTemarwku. YdeOHWK. B 2-x Tomax. I,
MaremaTtrka. DJIeMEHTHI BbICIICH MaTeMaTuku: YueOHuk: B 2 Tomax Tom 1. - MockBa: OOO
«KYPCp, 2024 - 304 C. - [DU]. - Pexum
nocryna: <URL:https://znanium.com/catalog/document?id=353019>

2. bapnymkun B. B. Dnementsl Bbicmield MaTeMaTHKu. YueOHuK. B 2-x Tomax. 2,
MaremaTtrka. DJIeMEHTHI BbICIIeH Maremarnku: YdeOHuk: B 2 tomax Tom 2 - Mocksa: OOO
«KVYPCp, 2024. - 368 C. - [DU]. - Pexum JIOCTYTIA:
<URL:https://znanium.com/catalog/document?id=346041>

3. lumaues, B. C. Maremarnka: YueOouuk u npaktukym / llumaues B. C. ; mox pen.
TuxonoBa A. H. - 8-e usn., mep. u mon .- DnekTpoH. naH. - MockBa: M3narensctBo HOpaiir,
2024.- 447 c. - [DU]. - Pexxum moctyma: <URL:https://urait.ru/bcode/469417>.

4. T'yceB B. A. I'eometpusi: YuebHoe nocobue / I'yceB B. A., Koxxyxos 1. b., IIpokodses
A. A. - 2-e u311., UCTIp. | JIOTL.- DIIEKTPOH. naH. - MockBa: M3narensctBo KOpaiit, 2024.- 280 c. -
- [BU]. - <URL:https://urait.ru/bcode/474920>.

3.1.3. Meronuueckue U3gaHus:

1. MaremaTuka [DeKTpOHHBIN pecypc]|: METOIMYECKHE YKa3aHUs MO M3YYEHUIO JUCIIU-
TUTMHBI JUIsE OOyYaloluXcs 10 CIENHMaTbHOCTAM CpPeaHero mpohecCHOHATbHOTO 00pa3oBaHUS
21.02.20 «IIpuknagnas reone3us», 25.02.08 «Ikcmryaranus O0€CIUIOTHBIX aBHAIIMOHHBIX CH-
crem», 35.02.05 «Arponomus», 38.02.01 «Dxonomuka u Oyxyuer» / [cocT.: A.A. CeHUNXHUHA,
H.I'. Cniupuna, A.A. Llemepxxunckuii]. - Boponexx: BopoHexxckuil rocy1apcTBeHHbIN arpapHbIi
yHuBepcuteT, 2025. - Pexxum poctyna: A aBTOPU30BAHHBIX MOJb30Barenield. - TekcTOBbII
¢aiin. - Adobe Acrobat Reader 4.0. - <URL:http://catalog.vsau.ru/elib/metod/m10868.pdf>

3.1.4. Tlepuognueckue U3TaHUS

1. BectHuk BOpOHEXKCKOro rocyJapCTBEHHOI'O arpapHOro YHHBEPCUTETA: TEOpEeTHYE-
CKUIl MHAYYHO-TIpaKTHYeCKui sxypHai / BopoHex. roc. arpap. yH-T - Boponexx: B[AY, 1998-

3.1.5. CaiiTel u nHQOPMAITMOHHBIE TIOPTAITBI

1. http://mMmunoGpHayku.pd/ - MunucrepcTBo obpazoBanus PD;

2. http:/edu.ru/ - denepanbHblii 00pa30BaTEIBHBIN TOPTAT;

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

4. http://school-collection.edu.ru/ — DnekTpoHHBIH y4eOHHK «MaremaTnka B IIKOJE,
XXI Bex».

5. http://fcior.edu.ru/ - wuHQOpMANMOHHBIE, TPEHUPOBOYHBIE ¥  KOHTPOJIBbHBIC
MaTepHabl

3.2. MaTepuaIbHO-TeXHHYECKOe M MPOrpaMMHoe o0ecrnieyeHue

CBC,Z[CHI/ISI O IporpaMMHOM oOecrieueHNH 06H_[CFO Ha3Ha4YCHUA
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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://academia-moscow.ru/
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/m10868.pdf
http://минобрнауки.рф/
http://www.edu.ru/
http://www.kokch.kts.ru/cdo/
http://school-collection.edu.ru/
http://fcior.edu.ru/

No HasBanue Pasmenienue
. . IIK B nokansHOI ceTu
1 | Onepaunonnsie cuctemsl MS Windows / Linux
BI'AY
5 IMakeTs! opucHbx npuaoxenuit Office MS Windows / [1K B nokanpHOM ceTH
OpenOffice Br'AY
3 ITporpammer mist mpocMotpa datinos Adobe Reader / DjVu I1K B 10KaIBHOM ceTH
Reader Br'AY
4 Bpaysepsi Suaexc Bpaysep / Mozilla Firefox / Internet 1K B J1OKaIbHOM CETH
Explorer Br'AY
5 | AuruBupycuas nporpamma DrWeb ES TK B oKaIBHOH ceTn
BI'AY
6 | IIporpamma-apxusatop 7-Zip TK B noxansHoii cetn
BI'AY
7 1M : . IIK B toxanpHOI ceTn
yapTumesua npourpsiBarens MediaPlayer Classic
BI'AY
8 | m . . IIK B nokansHOU ceTn
nmaTdopma oHIIaHH-00y4eHus eLearning server
BI'AY
9 | C IIK B nokansHOI ceTu
ucTeMa KoMIbloTepHoro TectupoBanus AST Test
BI'AY
[Tomerenust a1 BeACHMS 00pa30BaTEIHHOIO MIPOIecca U 000PyA0BaHNE
No HanmeHoBaHne 00beKTa, TOATBEPIKAA- Anpec (MecTononoxeHne) 00beKTa, TOTBEP-
/o IOLIET0 HATMYMe MaTepHaIbHO- JKIAFOIIET0 HATMYME MaTePUAIbHO-TEXHUYCCKOTO
TEXHHYECKOTO 00eCIeveHus, ¢ mepeyHeM | obecriedeHns (C ykazaHneM HoMepa TaKoro 00b-
OCHOBHOTO 000pyIOBaHUS €KTa B COOTBETCTBUH C JOKYMEHTAMH IO TEXHHYE-
CKOI MHBEHTapH3alllN)

1 | YueOnast aymuropusi st mposeneHust | 394087, Boponexkckas obnacts, r. BopoHex,
3aHATHHA BCEX BUAOB, B TOM 4Hcie rpyn- | yi. Tumupszesa, 21. 3naHue yueOHOro KopIiy-
MOBBIX W WHJIUBUAYAIBHBIX KOHCYJBTa- | Ca OTJACICHHS CPEeTHEro NpodeccHOoHaTHLHOTO
IUH, TEKyIIero KOHTPOJsA M mpoMexy- | obpaszoBanus (Kopmyc CIIO, obmiexutue Ne 6)
TOYHOW aTTeCTaluu: KOMIUIEKT yueOHo# | Ayna. 107
Me0enu, JeMOHCTPAIMOHHOEe 000pya0Ba-

HUe, yueOHO-HATIISTHbIE TTOCOOS
2 ITomenienue st CaMOCTOSTEIBHOM 394087, Boponexckas o0iacTh, r. BopoHex,

paboThI: KOMIDIEKT ydeOHON Mebenw,
JIEMOHCTPAIMOHHOE 000pYIOBaHUE U
y4eOHO-HATJISIHBIC TOCOOUSI, KOMITbIO-
TepHasT TEXHUKA C BO3MOXHOCTBIO
NOJKITIOUeHus K cet «HTepHeT» u
oOecrieueHUeM JIOCTyINa B 3JICKTPOH-
HYIO UHPOPMAIMOHHO-
0o0pa3oBaTenbHyI0 Cpeay, HCIOJb3ye-
MO€ mporpaMMmHoe obecrneueHue MS
Windows, Office MS Windows,
Drweb ES, 7-Zip, MediaPlayer
Classic, fAunexc bpaysep/ Mozilla Fire-
fox / Internet Explorer, ALT Linux,
LibreOffice

yi. Tumupsizesa, 21. 3nanne y4eGHOro KOpIy-
ca OTHENIEHHsS CpEeAHEro MnpogecCHOHANTBHOTO
obpaszopanus (Kopmyc CIIO, obmexutre Ne 6)
Ayn. 103
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4. POHJA ONEHOYHBIX CPEJACTB, KOHTPOJIb 1 ONEHKA PE3YJIbTATOB

OCBOEHMA JIUCHUITJIMHBI

4.1. Ouenka pe3yJibTATOB OCBOEHHUS THCIHILIMHBI

Kox u HaumenoBanue popMupyeMbIX KOMIETEH-
i

(I)()prI U METO/1bl KOHTPOJIA U OLI€HKH

OK-01 BpeiOupats cmocoObl pelieHUs 3agad
npo(eCcCHOHATBLHON NESITEIBHOCTH MPUMEHUTEIIBHO

K pas3JIM4YHbIM KOHTEKCTaM

Dopmvl KOHMPOA O0YUEHUA:

- IPaKTUYECKOE 3aJaHUEC NMPUMEHEHHUS MaTeMa-
TUYECKIX METOAOB IS PEIICHHS 3a/1aY;

- YCTHBIH OTIPOC TI0 OCHOBHBIM MAaTEMaTHYECKUM
MOHSTUSAM, HUCHOJB3YEMBIM [IJISl OMHUCAHUS pPa3-
JUYHBIX MPOIECCOB U SIBICHUIA;

- KOHTPOJIbHASI paboTa;

- TECTUPOBAHUE

Dopmbl oyenku pezyrpmamusHocmu o0odyue-
HuA: TPAJIUIIMOHHAS CHICTEMa OTMETOK B Oaiiax
3a KaXAYI BBIIOJHEHHYI0 PadoTy, HA OCHOBE
KOTOPBIX BBICTABIISIETCSI UTOTOBAsI OTMETKA.

4.2. Kputepum olleHKH Pe3yJbTaTOB 00y4YeHust

4.2.1. KpuTepuu olleHKH IK3aMeHa

OueHka, ypOBEHb

Onucanue KpUTepueB

«OTIUYHOY,
BBICOKUI YPOBEHb

OOy4aromuiics mokasai MPOYHbIe 3HAHUS OCHOBHBIX ITOJIOKEHUHN yueOHOH
JUCHUINIMHBI, YMCHHUE CaMOCTOATCIBHO PpE€IIaTb KOHKPETHBIC IIPpAaKTUYC-
CKHE 3a7ja4yl HOBBIIICHHONW CIOXHOCTH, CBOOOJHO MCIOJIB30BAaTh CIPaBOY-
HYIO JIUTEPATYPY, AeaTh 000CHOBAHHBIE BHIBOIBL.

«Xopouioy,
HOBBIIICHHBIN YPOBEHb

OOy4aroIuics mokasaia NPOYHbIC 3HAHUS OCHOBHBIX ITOJIOKEHUH yueOHOH
JUCIMILIAHBI, YMEHHE CaMOCTOSTEIBHO pPellaTh KOHKPETHBIEC MpPaKTHYe-
CKHE 3aJ]auH, IPeyCMOTPEHHBIE paboyeii MporpaMMoi, OpUEHTUPOBATHCS
B PEKOMEHJIOBAaHHOM CIPABOYHOM JHUTEPATYpe, YMEET NMPABHIBHO OIICHUTH
IOJIyYEHHBIC PE3YJIbTATHI.

«Y IOBJIETBOPUTEIHLHOM,
MTOPOTOBBIN YPOBEHD

OOyuaromuiicst moka3aji 3HaHWE OCHOBHBIX MOJOKEHUH y4eOHOW JWCITH-
IUTMHBI, YMEHHE IOJTy4aTh C IIOMOIIBIO MPEoAaBaTeNs IPaBUIILHOE pellie-
HUE KOHKPETHOH MpaKTHYECKOW 3aJladud M3 YMCIa MPeTyCMOTPEHHBIX pa-
Oouell mporpaMMoii, 3HaKOMCTBO C PEKOMEHJIOBAHHOW CIPAaBOYHOM JIHTE-

paTypoil.

«HeynoBieTBOpUTEIBHO
HU3KUH YPOBEHB

IIpu oTBeTe 00yHarOLIErocs: BEISIBUIINCH CYILIECTBEHHBIE IPOOEIIBl B 3HAHU-
SIX OCHOBHBIX TOJOKEHUH Y4eOHOH NUCIMIUIMHBI, HEYMEHHE C TIOMOIIBIO
IpernoAaBaressl MOJyYUTh NMPAaBUIBHOE pEIleHHWe KOHKPETHOM mIpakThde-
CKOM 3aJa4M U3 YMClia MPEeIyCMOTPEHHBIX padodel mporpaMMoi yueOHOH
JVCTIUTIITNHBI.

4.2.2. Kputepuu oueHku 1u¢depeHIIIPOBAHHOIO 3a4eTa

Ornenka, ypoBeHb

Onucanne KpUTEPUEB

«3a4TeHo (OTIUYHO)Y,
BBICOKHIA YPOBEHb

O6yuatomuiicst TIyOOKO ¥ IPOYHO YCBOMJI BECh IPOTPaMMHBIN MaTepua,
HCYEpIBIBAIOLIE, TOCIEI0BATEIBHO, TPAMOTHO H JIOTHYECKH CTPOMHO €ro
W3JIaraeT, He 3aTPYAHIETCA C OTBETOM NP BUIOW3MEHEHUH 3aJaHMsl, CBO-
0OIHO CIIPaBISIETCS C 3aJa4aMH U IPAKTHUECKUMH 33JaHUSIMH, TIPABUIIBHO
00OCHOBBIBAET MPUHSATHIE PELICHUs, YMEET CaMOCTOSTEIbHO 0000IaTh U
M3JIaraTh MaTepuall, He JOIycKas OIIHOOK.
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«3auTeHo (XopoiIo)»,
MOBBIIICHHBIH YPOBEHb

OOy4Jaromuiicss TBEpIO 3HACT MPOTPAMMHEIN MaTepuall, TPaMOTHO U TIO
CYIIECTBY HM3JIaraeT e€ro, He IOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH B OT-
BETE€ Ha BOIPOC, MOKET MPABHIBHO NMPUMEHATH TEOPETUUECKUE TOIOMKE-
HUS U BJIJIeCT HEOOXOAUMBIMA YMEHUSMH U HABBIKAMU IMPY BBIMOJHEHUU
MPaKTUYECKUX 3aaHUH.

«3aureHo
(YIOBIETBOPUTEITHO)»,
MTOPOTOBBIN YPOBCHb

OO0y4aromuiicss yCBOWJI TOJIFKO OCHOBHOM MaTepual, HO He 3HAET OT/EINb-
HBIX JeTalel, AOMyCKaeT HETOYHOCTH, HEJOCTATOYHO MpPaBWIbHBIE (Op-
MYJIMPOBKH, HAPYIIAET MOCIEI0BATEIHHOCTD B U3NI0KEHUU IPOTPAMMHOTO
MaTepuansa U HUCHBITBIBAET 3aTPYIHEHUS B BBHITIOJHEHUU MPAKTUYECKUX
3aJIaHMH.

«HesaureHo
(HEYyIOBIIETBOPHUTEIIEHO)»
HU3KUI YPOBEHb

OOyuaromuiicss He 3HaeT 3HAYUTEIHHON YacTH MPOTPaMMHOTO MaTepuana,
JIOITYCKAET CYIICCTBEHHBIC OIIMOKH, ¢ OOJIBIITMMHE 3aTPyTHEHUSIMU BBIIIOJI-
HSIET MPAKTUIECKHE 3aJaHMsI, 3aJa49H.

4.2.3. Kputepuu olleHKH KOHTPOJILHBIX padoT

OueHka, Kpurepuu
YpPOBEHB
«OTINYHOY, Pa6oTa, BINOJHEHHAS ITOJIHOCTBIO 0€3 OIIMOOK U HEJOYETOB
BBICOKUH YPOBEHb
«Xopouioy, Pabora, BeINOIHEHHAs TIOJHOCTHIO, HO MPH HAJIMYUU B HeW HE 0osiee OaHOM

HIOBBIIICHHBIN YPOBEHb

Herpy0oii olMOKH U OAHOTO HeJloueTa, He Ooliee IBYX HEJ0UETOB

«Y IOBIETBOPUTEIHLHOY,
MIOPOrOBBIA YPOBEHb

OOyyaromuiicss MPaBUIGHO BBITIONHWI HE MeHee 2/3 Bcell paboOTHl WU
JIOIYCTHJI He OoJiee OMHOM rpyOOl OMMOKM M IBYX HEJ0UYETOB, HE Ooee
OJIHO¥ Tpy0OO0l 1 0IHOM Herpy0oit OIMOKH

«HeyoBneTBOpUTENBHOY
HU3KUN YPOBEHb

OO0yyaromuiics IpaBUIbHO BBITOJIHEHO MeHee 2/3 Beel paboThI

4.3.4. KpuTepnu olleHKH YCTHOTO Onpoca

OrneHka, ypoBeHb

OnucaHune KpUTEpUeB

«OTInaHOY,
BBICOKHI YPOBEHB

BricTaBnsercs, ecau OOyYarOLIMHCs IOCIENI0BATEILHO, YETKO, CBSI3HO,
000CHOBAaHHO M 0€30MIMO0YHO M3JaraeT yuyeOHBId MaTepua; AaeT OTBET B
JIOTUYECKOH MOCIIe0BATEIHbHOCTH C UCIIOIBb30BaHUEM NMPHUHITON TEPMUHO-
JIOTHH; TIOKA3bIBA€T MOHMMAaHUE CYIIHOCTH PACCMAaTPHBAEMBIX IOHITHH,
SBJICHUI M 3aKOHOMEPHOCTEH, TEOpHi, B3aMMOCBS3EH; yMEET BBIJEINATH
TJIaBHOE, CAMOCTOSITENILHO MOJITBEPKAATh OTBET KOHKPETHBIMH IPUMEPAMH,
(akTaMu; caMOCTOSTENFHO aHATM3UPyeT W 0000IIaeT TeOpEeTHUECKH Ma-
Tepuai; cBOOOTHO ycTaHABIMBAET MEXIIPEAMETHBIE (HA OCHOBE paHee Ipu-
0OpeTeHHbIX 3HaHWI) U BHYTPHIIPEIMETHBIC CBSI3HM;, YBEPEHHO U O€30IIH-
0O0YHO MpHMEHSET TONyYeHHbIC 3HAHWS B pEIICHUH HOBBIX, paHee He
BCTPEUABIIMXCS 33]a4; PAIOHAIBHO HUCIOIb3YET CIIPABOYHBIE MATEPUAIIBI,
y4eOHUK, JONOJHUTEIBHYIO JIUTEPATyPy, IPUMEHSET YIOPSAOUYEHHYIO CH-
CTEMY YCIIOBHBIX 00O3HAUYEHWH NPU BEIEHUH 3aIMCEH, COMPOBOKIAIOIINX
OTBET; AOIYCKAET B OTBETE HEIOYETHI, KOTOPBIE JIETKO UCIPABISET MO Tpe-
0OBaHMIO MTPETIOIaBaTEISL.

«Xopomoy,
MOBBIIIEHHBII YPOBEHD

BricTaBnsercs, eciii 00y9aromuiics MOKa3bIBAET 3HAHUE BCEr0 M3YYEHHOTO
y4eOHOr0 MaTepuana; TaeT B OCHOBHOM MpPaBUJIBHBIN OTBET; y4eOHBIN Ma-
Tepuas u3jaraeT B 000CHOBAaHHOW JIOTMUYECKON IMOCIEI0BATENLHOCTH, MPH
3TOM JOIYCKAeT OJHY HerpyOyro omuOKy min He Oojiee ABYX HEJOYETOB B
HCIIOJIb30BaHNU TEPMUHOJIOTUN yT-I66H0I‘O mnmpeamMeTa, KOTOPbIE MOXKET UC-
NPaBUTh CAMOCTOSITEIBHO; aHATM3UPYET U 0000IAeT TEOPETHIECKUN MaTe-
puain; cobrofaeT OCHOBHBIE NPaBWIIa KYJIbTYPhl YCTHOW pEeUYH; MPUMEHSET
YIHOPSIOYCHHYIO CUCTEMY YCJOBHBIX O00O3HAYCHHI MPU BEJACHHM 3aITUCEH,
COIPOBOXKAAIOIINX OTBET.
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«Y IOBIETBOPUTEIHHOY,
[IOPOrOBBIA YPOBEHb

BrictaBisiercsi, ecnu 00y4aromuiics: AEMOHCTPUPYET YCBOEHHE OCHOBHOTO
conepkaHusl yueOHOro Marepuasia, UMeeT MPOOeIbl, HE MPEMsITCTBYIONINE
JalbHEeHIIeMy YCBOGHUIO y4eOHOro MaTepHuaia; MPUMEHSET MOIyYeHHbIE
3HAHMS [IPU OTBETE HA BOIIPOC, aHATHU3E MPEIJIOKEHHBIX CUTyaluid 1mo o0-
pasily; AOMyCKaeT OMHMOKA B HWCHOJB30BAaHUHM TEPMUHOJOTHH y4eOHOTO
MpenMeTa; IMOKa3bIBaeT HEMOCTaTOYHYIO C(HOPMHUPOBAHHOCTH OTAEINBHBIX
3HAHWI U YMEHUI1; BEIBOJBI U 0000IICHUs apryMEHTHPYeT clabo, JomycKa-
€T B HUX OIIMOKH; 3aTpyAHSACTCA MPH aHaNn3e U 0000IeHNH y4eOHOTo Ma-
Tepuaia; JaeT HEMOJIHbBIe OTBETH Ha BOIPOCH! MPETOAABATENS WIH BOCIPO-
W3BOJIUT COJEpKaHUE paHee MPOUYUTAHHOIO Y4eOHOTO TEKCTa, c1abo CBS-
3aHHOT'O C 33JIaHHBIM BOIIPOCOM; HCIIOJIb3YET HEYNOPAJ0UYEHHYIO CHUCTEMY
YCIIOBHBIX 0003HAaYeHHH MTPH BEJCHHUH 3aITHCEH, COPOBOKTAIONTNX OTBET.

«HeynoBieTBOPUTEIBHOY,
HU3KUN YPOBEHb

BeicTaBnsercs, ecny 0Oy4aromMHCS: HE PacKpbUl OCHOBHOE COJIEp)KaHHe
yueOHOro Marepuana B Mmpejesiax MOCTaBICHHBIX BOIIPOCOB; HE yMEeT Npu-
MEHSITh UMEIOIIMECs 3HAaHNS K PELICHUIO0 KOHKPETHBIX BOIPOCOB M 3a7a4 0
o0pa3sity; JOMyCKaeT B OTBeTe Oosee ABYX IpyOBIX OMMOOK, KOTOpHIE HE
MOJKET UCTIPABHUTH JaKe MIPU MIOMOIINA 00YYaIOUIUXCS U TIPENoaaBaTelsl.

4.3. O1neHo4HbIE cpeacTea 1Jisl NPOBCACHUSA TEKYIIEIro KOHTPOJISA YCIIEBAEMOCTH

TecToBLIC 3a7aHUA

1.971eMeHTOM MHOKECTBA HAaTYpaJIbHbIX YUCCIT ABJIACTCH. ..

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

2. Yucno 2,1 npuHAUICKUT MHOXKECTBY ...
MNe-fwlbez, —2<b<3}

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

3. JlaHbI KOMIUICKCHBIC YHCTIa Z

(-5 —10i
(?) —-5-2i
(?) —1-si
(P11 - 2i

=1-2i, z., =4+ 2i,Torma 321—222 paBHO...

1 2

1

4. Borauenure: —15.814 —19.
IIpaBuiabHbIi oTBeT: — 64

3

5. Beruucnure: 25E —-0,25.
IIpaBuabHblii oTBeT: 124,75

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

IIpaBuabHbIi oTBeT:(

7. Jana ¢yHKIMSA y =In(x? —5Xx + 6) + 3. Torma ee 001acTbIO 3HAYEHWH SABJIAETCH

MHOKECTBO. ..
(7) [-5:+0)
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(?) (—0:2) U (3;+:)
(?) (\/g + 5;+00)
() [3;+)

8. Borunciure 16°°°%%°
(D10

(7)4

(0,5

(7)2

9. Pemunre ypaBuenue 10gp(2x-1) = -3
IIpaBuiabHblil 0TBET:9/16
1

10. Pemmmre ypaBuenune 27 = —
IIpaBuabHbIi 0oTBeT:7/3

iIog3 4
11. Berauciure 332

IIpaBuJjbHbBIH 0TBET:2

1
82x+1 > =

12. Petute HEpaBEHCTBO

IpaBuiabHbId oTBET: X > —1

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

14. Pemnre ypapuenne 7> —147°=5
IIpaBuiabHbIi oTBeT: -1
_oxt-1

y_x2+2x

15. JIns npoOHO-panioHanbHOU QyHKIUU
(?)x=2

(7)) x=1

(H x=0

(?)x=3

TOUYKOMN pa3pbIBa SBISETCS. ..

I FTH3x
i
16. 3nauenue npeena *—>0 4% papno...
(?)0

(2)1/4

(")l

(1)3/4

17. Haiitu yrinoBoit ko3¢ duiiueHT kacareabHON K KpUBOH y:X2 -4 B Touke, abcuucca Ko-
TOpOY paBHa 2

()4

(M12

(7)8

()0

3, 42
y S(t)=t" +t° +t
18. 3akoH JBUKEHHUSI MaTepHaAIbHON TOUYKH MUMEET BH]L , re S(t) — ko-
OpAMHaTa TOYKM B MOMEHT BpeMeHHM t. Torga yckopeHue TOUKM B MOMEHT BpeMeHH t = 1 paB-
HO...
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(?)6
()8

(7)5
(?)3

19. B xakoli MOMEHT BpeMEHHU CKOPOCTb TOYKH, JBWKYILIEWCS II0 3aKOHY
2
S(t)=t" — 4t + 5 pasna 0?

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

20. 3anonnure npomnycku: Eciau mociaenoBaTenbHOCTb . ...., TO OHA......
(? )MOHOTOHHA; CXOIUTCS

(?) cxomuTcs; orpaHnYeHa

()YMOHOTOHHA U OTpaHUYEHA; CXOIUTCS

(?) orpanmnuena; cCXOaUTCS

21. ITocnenoBaTenbHOCTh  3aJaHa PEKYPPCHTHBIM COOTHOHICHUCM a,,=a,-a,,

a, =—2,a, =1. Torna 4eTBepThIi YJIEH YTOM IOCIEN0BATEILHOCTU (3 PABEH. ..

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

o . 6—x—2x2
22 Haiitu mpepen lim —————
x——23x%2+11x+10

IIpaBuibHbIi oTBeET: -7

. . 6—x—2x2
23. Haiftu npenen lim —————
X—00 3x2+4+11x+10

IIpaBuiabHbIi oTBeT: -2/3

24. HaiinuTe 3HaUeHUE TIPOM3BOIHON QyHKIIMKH Yy =¢" B TOuKe Xg = 0
IIpaBuabHbIH oTBeT: 1

25. BerunciuTe 3Ha4€HHE POU3BOAHON QYHKIIMKA y = SIN X —2x B To4ke xp = 0.
IIpaBuiabHbIi oTBeT:-1

26. B crane 50 kopoB. 13 Hux 15 xopoB 1-it mopopl, octanbHble — 2-if mopoasl. Haiinute
BEPOATHOCTH TOTO, UTO CIy4ailHO BbIOpaHHAas Ha CTaJa KOPOBA OKaXeTCsl 2-i MOPOJIbI.

(7)0,4
(7)0,5
(?)0,6
(HOo,7
(7)52
27. YCTaHOBHTE COOTBETCTBHE MEXKTY (DYHKIMSIMHA U XapaKTEPUCTUKAMH dTHX (QYHKIIUH.
DyHKIUH XapaKTepuCTHKH
A. y=2x—3 1. ®yHkuMs Bo3pacTtaronias
B. y=x"—x+2 2. OyHK1us yobIBaromas
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B. F4X—X2 3. OyHKIMS UMEET TOYKY MUHUMYyMa
I'. y=5-3x 4. @yHKIUSA UMEET TOUKY MaKCUMyMa
IIpaBuabHbIii oTBeT: A-1, b-3, B-4, I'-2

28. YCTaHOBHTE COOTBETCTBHE MKy (QYHKIHAMU M XapaKTEPUCTHKAMM STHX (DYHKIIHMA
Ha oTpeske [2; 7].

DOyHKUNHN XapakTepucTHKH
A. y=15-Tx 1. ®yHK1Ms BO3pacTaeT Ha oTpe3ke [2; 7]
B. y=—x"+6x—10 2. OyHKuMs yobIBaeT Ha oTpeske [2; 7]
B. y=x2—5x+7 3. ®yHKUMS TPUHUMAET OTPULIATEILHOE 3HAYE-
HUE B KQXJI0W TOUKE oTpe3ka [2; 7]
I'. y=12x-25 4., OyHKIMS TPUHUMAET TOJIOKHUTEIIBHOE 3Ha-
YEHUE B KXKJIOM TOUKe oTpe3ka [2; 7]

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

29. YcTaHOBHTE MOCIIEIOBATEIFHOCTh MAacC BEIMYMH 10 BO3PACTAHUIO
1. Macca ¢yr6oiapHOTO Msua

2. Macca noxaeBou Karuiu

3. Macca B3pocioro 6eremMora

4. Macca cThupalibHOM MalluHbI

IIpaBuabHbli oTBeT: 2,1,4,3

30. YcTaHoBuTE NOCIEI0BATEIHLHOCTD IUIOMIA/ICH BEIMYUH IO BO3PACTAHHUIO
1. ITnomans OalKkoHA B YKHIJIOM JOME

2. Imomanp Tapenku

3. Inomane Jlagoxckoro o3epa

4. IInowaab OAHON CTOPOHBI MOHETHI

IIpaBuabHblii oTBeT: 4,2,1,3

Ycrubii onpoc

1. Yro Takoe 0ObIKHOBEHHAs ApoOb? 3anuch 0OBIKHOBEHHOU Apoou. OCHOBHOE CBOMCTBO
npo6u. [IpuBectu mpumepsl.

2. CroxeHue | JieJieHne OOBIKHOBEHHBIX Apo0eii ¢ pa3HbpIMH 3HaMeHaTelsiMu. [IpuBecTn
IIPUMEPBHL.

3. YMHOXEHHE W BBIYMTAHHWE OOBIKHOBEHHBIX JpOo0€i C pa3HbIMH 3HAMEHATEISIMU.
[TpuBecTu mpumepsl.

4. Yto Takoe necsatuyHas Apoos? 3anuck AecITHIHON Apoou. [IpuBecTu nmpumepsl.

5. CnoxeHue U JeneHne AecaTUUHbIX apooeil. [IpuBectu npumepsl.

6. YMHOXEHUE U BEIYUTAHUE JIECATHYHBIX Jpo0eit. [IpuBecTn mpumepsr.

7. Yto Takoe anredpandeckas qpoOb. [IpuBectu mpumepsl.

8. OcHOBHOE CBOMCTBO anreOpanyeckoit npodu. [IpuBecT npumepsl.

9. Cnoxenue u neneHue aredpandeckux apoodei. [Ipusectu mpumepsl.

10. Beruutanue 1 yMHOKEHHE anreOpandeckux apooeid. [TpuBecTr mpuMepsl.

11. Yro Takoe cTeneHb ¢ HaTypalbHBIM Moka3aTenemM? CTeneHb MONI0KUTEIIbHOTO YHCIIa
¢ moObIM mokazareneM. CTerneHb OTPHUIATENBLHOIO YHCIIa C YeTHBIM Noka3artesneM. CTeneHb
OTPHULATENIBHOTO YNCIIAa ¢ HEYETHBIM NoKa3areneM. [IpuBectu npumepsl.

12. CpoiicTBa cTENeHH C IEIBIM TTOKa3aTeseM. [IpuBecTr IpruMepsl.

13. Yro Takoe ypaBHeHnue? KopHu ypaBHeHus? UTO 3HAUUT pELIMTH YypaBHEHHE?
IIpuBecTn mpuMepBL.

14. Anroputm peuienus ypaBHeHUi. [IpuBectu npumepsl.

15. Anroputm penieHus ApodHoro ypaBHeHus. [IpuBectu npuMepsi.

16. KBagpaTHblit KopeHb. ApudMeTHuecKuil KBaJpaTHblii KopeHsb. [IpuBecTu mpumepsl.
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17. CpoiicTBa apu(pMeTHUECKOTO KBaApaTHOTO KOpHs. [IpuBecTn mpumepsl.

18. VpaBHenue X?=au ero KopHH. [IpuBecTH npumepsl.

19. CpoiicTBa kBagpaTHBIX KOopHEH. [IpuBecTn mpumep.

20. Kyouveckuii kopeHb. [IpuBecTr mpumepsl.

21. JlaliTe onpenencHue YUCIOBOU (DYHKIINU.

22. Yrto Takoe apryMeHT QyHKIIUN?

23. Uto Ha3bIBaeTCs 00JIACTBIO OmpeeeHuss (YHKIUU?

24. Yo Takoe 001acTh 3HaYCHUST QYHKIIHH?

25. Yro HazpIBaeTcs rpagukoM (HyHKIHU?

26. Kakue npeoOpa3oBanus rpadukoB ¢pyHKIui Bel 3Haete? [lepeunciure.

27. JlaiiTe onpenencHue YETHON (yHKITHH.

28. Kakas pyHKIMS Ha3bIBAETCSI HEYETHOM?

29. HazoBute ocobeHHOCTh rpaduka 4ETHOM (HYHKIIHMH.

30. KakoBa ocobeHHOCTh Tpaduka HeUETHON DYHKITHH?

31. Kakast hyHKIMS HA3bIBAETCS MIEPHOAMYECKON ?

32. Kakas (yHKIIMs HAa3bIBaeTCs BO3pacTaroliei Ha MHOkecTBe P?

33. Kakas ¢yHkms Ha3pIBaeTCs yObIBaromeld Ha MHOKecTBe P?

34. Kakas Touka Ha3bIBaeTCs TOUKOM MUHUMYyMa (pyHKIUN?

35. Kakast Touka Ha3bIBaeTCsl TOUKOM MakcuMyMa (yHKIUN?

36. Kak Ha3pIBalOTCS TOYKMA max U min?

37. ChopmynupyiiTe onpeaeneHue Jorapudma, OCHOBHBIE CBOWCTBA JIOrapru(MOB.

38. Uto Takoe paananHas mepa yriaa?

39. ChopmynupyiiTe OCHOBHBIE TPUTOHOMETPHUIECKUE TOXKIECTBA.

40. Penienre npocTeHIUX TPUTOHOMETPUIECKHU YpaBHEHUH.

41. Jlaiite ompejesieHUE NPOU3BOTHONW (DYHKIIUH, CPOPMYITUPYHUTE OCHOBHBIC IMpaBUIIA
nuddepeHIpoBaHuS.

42. YpaBHEHHUE KacaTeIbHOH K TpaduKy () yHKITHH.

43. ChopmynupoBaTh CBOMCTBA Mapasiesenunea

44. Jlats onpenenenue Terpadapa. Ha3BaTe ero anemMeHThI

45. Jlate onpeneneHue napamienenunena. Ha3BaTe ero sjeMeHThI

4.4. OueHo4Hble CpeacTBa /sl IPOBeAeHUs NPOMEKYTOYHOM aTTecTAlNU
Bonpocs! pus fupepeHuMpoBaHHOIO 3a4eTa
1. Llenple U paliioHaJIbHBIE YHCIIA.
2. JleficTBUTENbHBIC YHCIIA.
3. IlpubnuxeHHbIe BBIYMCICHHUS.
4. KoMIjieKkcHbI€ Yuca.
5. Apudmernueckue onepannuy HaJl KOMIIJIEKCHBIMHA YHCIIaMH.
6. OG6macte ompeneleHuss W MHOXKECTBO 3HAa4eHMH; rpa@uk (yHKIUH, MOCTPOEHUE
rpaduKoB QYHKIUH, 3aJaHHBIX PA3TUYHBIMU CIIOCOOAMH.
7. ObnacTh ornpeaeneHus U 006J1acTh 3HaUeHU 00paTHON QYHKIIUH.
8. I'papux obpaTHOI PyHKIMH.
9. KopeHb n-oii CTeTICHH.
10. KopHu HaTypaJlbHOM CTETIEHU U3 YMCa U UX CBOMCTBA.
11. TIpeo6pazoBanre UPPAMOHATEHBIX BHIPAKCHUI.
12. Crenenu ¢ panioHaJIbHBIMU TOKA3aTENISIMHU, UX CBOMCTBA.
13. [IpeoOpa3oBaHue CTENIEHHBIX BBIPAKEHHIA, UCTIONIB3YS CBOMCTBA CTETICHEH.
14. Crenenu ¢ 1eHCTBUTENbHBIMU MTOKA3aTEIsIMH, UX CBOMCTBA.
15. Jlorapudm. OcHOBHOE JTOTapr(PMHIECKOE TOXKIECTBO.
16. lecsaTuHBIEe M HaTypaJIbHBIE JIOTAapU(PMBI.
17. IlpaBuna neiicTBuil ¢ norapudmamu.
18. Onpenenenue nokasarenbHON QyHKIMH, ee CBOICTBA U rpaduK.
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19
20

. Onpenenenus norapugmuueckort GyHKIINHU, €€ CBOUCTBA U TpaduK.
. Pemienme mpocTeHIUX TOKa3aTeNBHBIX W JOTapU(MHUECKUX YpPaBHCHHH U

HEPaBEHCTB.

21
BEKTODA.
22

OO0 JIN DN W~

10

. Cl1oxeHne U BRIYMTAHHE BCKTOPOB. YMHOXKEHHIE BCKTOpa Ha 4YHUCJIO. KOMHHaHapHBIe
. KOOp,I[I/IHaTI)I TOYKHU U KOOPAHWHATBI BEKTOpA. CKaJ’IHpHOC IIPOU3BCACHUC BEKTOPOB.

Bonpocs! ais 3k3aMeHna

. Ilpenen mocnenoBatensHoctu. [Ipenen pyHkumy.

. [TonsiTHE O MPON3BOAHON QYHKIIMH, €€ TECOMETPUUECKHN M (PU3UUECKHI CMBICI.

. IIpon3BoHBIE CYyMMBI, pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

. [Ipon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.

. YpaBHEHHE KacaTeJIbHOM.

. Bo3pacranue u yosiBanue GyHKIUHA. DKCTPEMYMbI (D YHKITHH.

. MOHOTOHHOCTB, Y€THOCTH, HEYETHOCTH (DYHKITHIA.

. Bropas mpousBoiHasi, ee reoMeTpuuecKuil U GU3NYECKUN CMBICI.

. [IppMeHeHre TPOU3BOTHON K UCCIICIOBAaHUIO (DYHKITHI U MMOCTPOCHHUIO TPAPHUKOB.

. HpI/IMepLI HCIIOJIB30BaHUA HpOHBBOHHOﬁ AJI1 HAXOXKACHHU HAWITYUHICTO PCHICHUS B

MPUKJIAAHBIX 3aJa4dax.

11
12
13
14

. [lepooOpazHas, mpaBUIO HAXOKCHHS, OCHOBHOE CBOWCTBO IIEPBOOOPaA3HOIA.

. HeonnpeneneHHBIM U ONpeesIeHHBIN U UHTErpall.

. ®opmyna Hetorona—IJleitOHuia. Beruncnenue nuuTerpaios.

. [IpuMeHeHne onpeaesIeHHOro0 HHTErpala Uil HaXO0KACHUS IIJI0IA I KPUBOJINHENHON

Tpalcuuu.

15
16
17

. OCHOBHBIE TTOHATHUSI KOMOUHATOPHKHU.
. 3a71a4u Ha MOJCYET YUCia pa3MeIeHUH, IepecCTaHOBOK, COYCTaHUM.
. CoOpITHE, BEPOSITHOCTh COOBITHS, CIIOKCHHE U YMHOXCHHE BepoATHOCTEH. [ToHsaTHE

0 HE3aBHCHMOCTH COOBITHIA.

18

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

apI/I(i)MCTI/I‘leCKOC, MEJInaHa, MoJa psAaaa. ITonsTue o 3agavyax MaTeMaTUYECKON CTaTUCTUKHU

19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.

Pannannas mepa yrina.

CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YUCIIA.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

@opMyIIbl IPUBEACHUS.

CuHyC 1 KOCUHYC JIBOMHOIO yria.

ApKcuHyC, apKKOCUHYC, ApKTAaHI€HC YUCIIA.

[Ipocreiimne TPUroHOMETPUIECKUE YPABHEHMUS.
Tpuronomerpuueckre QyHKINHU, UX CBOICTBA U rpaduKH.
B3anMHOe pacnonoxeHue NpsMbIX U INIOCKOCTEN B TPOCTPAHCTBE.
IIpusma. IIpsamas u HaknoHHas npusma. IIpaBunbHas npusMma.
[Tapannenenunen. Kyo.

IIupamupa. IlpaBunbHas nupamuaa. Y ceueHHas nupamuaa. Terpasap.
[nnuHap u KOHYC. Y CEeYeHHBIH KOHYC.

[ap u cdepa, ux ceueHus.
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IMpuioxenue 1

JIncer nepnoguveckux nNpoBepok padoyeii NporpaMmmsbl
¥ HH(popManHsi 0 BHECEHHbIX M3MEHECHHUAX

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

[Hara

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

Nudopmanus o BHECEHHBIX
M3MEHEHUSAX
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