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1. TACHOPT PABOYEM MPOI'PAMMbBI YYEBHOI'O ITIPEMETA
1.1. Ob6sacTh NPUMEHEHHUS TPOrPAMMBI

[IporpaMmma yueGHOro TmpeAMeTa SABISETCA YacTbIO MPOTpamMMbl  MOATOTOBKH
CHELHAINCTOB cpefaHero 3BeHa B coorBercTBUU ¢ PI'OC cpennero mnpoeccHoHaTIBLHOTO
obpazoBanus no crenraibHocTH 09.02.07 MHbOpMaMOHHBIE CHCTEMBI M IIPOTPaMMHUPOBAHHUE.

1.2. MecTo IMCHUILUIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CIIELHAJINCTOB CPeIHero
3BEHA:

[Tpeamer otHOcHUTCS K 0a30BBIM AMCLUIUIMHAM M BXOAUT B 00I1€00pa30BaTENbHbIM LUK
texundyeckoro npoduius IIMICC3 mo cnemmansrocTr 09.02.07 MHopMaioHHble CHCTEMBI U
IPOrpaMMHUPOBaHHE.

1.3. Heau 1 3a1a4u npeaMera — TpeOOBAHUSA K pe3yJbTATaM OCBOCHUS INpeaMeTa:
OcBoeHue conepkanus yueOHoro npeamera «MareMaTuka» 00eCTieunBaeT JOCTHKCHHE

00y4JaroIUMUCS CIETYIOIIUX PE3yIbTaTOB:

JIMYHOCTHBIX:

— chOpMHUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKEe KaK YHHUBEPCAIBHOM S3bIKE HAYKH,
CPEJICTBE MOJICIUPOBAHUS SIBJICHUN U IPOLIECCOB, UAESIX U METOAAX MAaTEMAaTUKH;

— TIOHMMaHHE 3HAaYUMOCTH MAaTEeMaTHKU I HAyYHO-TEXHUYECKOro  Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIICHHS K MaTeMaTUKE KaK K dYacTH OOIIeYeI0OBEYECKON
KYJIbTYpbl uepe3 3HaKOMCTBO C HCTOpUEH pa3BUTHS MaTEeMaTHKH, SBOJIOIHUEH
MaTeMaTHYCCKUX HJICH;

— pa3BUTHE JIOTUYECKOTO MBIIJICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaXKeHUS,
QITOPUTMUYECKON KYJIBTYpPbl, KDUTUYHOCTH MBILUIEHHUS] HA YPOBHE, HEOOXOAUMOM JUIs
Oynymeil mnpodeccuOHANbHON NeATeIbHOCTH, [UIsl MPOJIOJKEHHS 00pa3oBaHUS U
camMo00pa3oBaHus;

— OBJIaJICHHE MAaTeMAaTUYECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOXOJUMBIMU B TIOBCETHEBHOM
JKU3HU, JUISI OCBOEGHHS CMEXKHBIX €CTECTBEHHO-HAYUYHBIX IUCUUIUIMH WM JUCLMILIUH
npohecCHOHANBFHOTO IUKJIA, JJIS MOTYYeHHUs 0Opa3oBaHMs B 00JIaCTAX, HE TPeOYIOMUX
yriayOJIeHHON MaTeMaTUYeCKOM MOArOTOBKH;

— TOTOBHOCTb M CIIOCOOHOCTb K OOpa30BaHHIO, B TOM YHCJIE €aMOOOpa3oBaHMIO, Ha
IPOTSKEHUH BCEH JKU3HM; CO3HATENIbHOE OTHOILLIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(dheccCHOHaIbHONM U O0IECTBEHHOM JesITeIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEJIbHOW TBOPYECKOW W OTBETCTBEHHOM
JESATEIILHOCTH;

— TOTOBHOCTh K KOJUJIEKTUBHOH paloTe, COTPYAHMYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOH, YyUeOHO-HCCIe10BaTeNbCKON, MPOEKTHON U
JIpYTUX BUAaX AESTEIbHOCTH;

— OTHOUICHHE K NPO(eCcCHOHATBHON AeATEIbHOCTH KaK BO3MOXXHOCTH y4acTUsl B PELICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATIBHBIX ITPOOIIEM;

MeTanpeAMeTHbIX:

— YMEHHE CaMOCTOSATEIbHO OIpeNesaTh LEeNH JEATEIbHOCTH W COCTAaBJIATH IUIAHBI
JESATEIIBHOCTH; CAMOCTOATEIBHO OCYHIECTBIIATH, KOHTPOJIMPOBaTh M KOPPEKTHUPOBATH
JeSITENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JJOCTUKEHHS TOCTABIEHHBIX
Heneil W peanu3alUM IUIAHOB JIEATENBHOCTH; BBIOMpaTh YCHENIHbIe CTPAaTeruu B
pa3IMYHBIX CUTYaIUsX;

— YMEHHME MpOJIYKTHBHO OOIIaTbCs M B3aUMOJCHCTBOBaTH B IPOLIECCE COBMECTHOMN
JeSITEIbHOCTH, YYUTHIBaTh MO3ULUU JAPYTUX YYACTHUKOB JESTENbHOCTH, 3(P(PEKTUBHO
pazpemniaTh KOHQIUKTHI;

— BJaJIcHWE HaBbIKaMH II03HABATENbHOM, Yy4eOHO-HCCIEeIOBAaTeNIbCKOW U IPOEKTHOM
NeSITeIbHOCTH, HABBIKAMU pa3pellieHus MpoOiieM; CIOCOOHOCTh M TOTOBHOCTh K



CaMOCTOSITEIBHOMY IIOMCKY METOJOB PCIICHUS INPAKTHYECKHUX 3alad, HNPUMEHEHHIO
Pa3IMYHBIX METOOB ITI03HAHMS;

TFOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOATENBbHOM HH(OPMAIMOHHO- I103HaBaTEIbHOMN
JEATEIbHOCTH, BKJIKOYas YMEHHME OpPHUEHTHPOBATHCS B  Pa3JIMYHBIX HMCTOYHHKAX
UH(pOPMAaLIMU, KPUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATh MH(OPMALIHIO, [10JTy4aeMYIO
U3 pa3JINYHbIX HCTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMU CPEACTBAMU: YMEHHUE SICHO, IOTUYHO U TOYHO U3J1araTh CBOIO TOUKY
3pEHMs], UCIIOIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPELICTBA;

BJIAJICHUE HaBbIKAaMM I103HABATEJIbHONW pE(IEKCUM KaK OCO3HAaHHUS COBEpLIaeMbIX
JIEMCTBUM U MBICIMTENBHBIX MIPOLIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, IPAHUI] CBOEIO
3HAHUS U HE3HAHUS, HOBBIX [I03HABATEIIBHBIX 3a/1a4 U CPEICTB JJI UX TOCTHIKEHUS;
[EJICYCTPEMIICHHOCTD B IMOMCKAX U MPUHIATUN PEIICHHH, COOOPa3UTEIbHOCTh M MHTYHIIHS,
Pa3BUTOCTb MPOCTPAHCTBEHHBIX PECTABICHUN; CIOCOOHOCTh BOCIIPUHUMATh KPAacoTy U
TapMOHHIO MUDA;

NnpeaAMETHBIX:

c(OPMHPOBAHHOCTh TPEACTABICHUI O MaTeMaTWKEe KaK 4acTH MHUPOBOM KYIbTYpHl H
MecTe MaTeMaTHKM B COBPEMEHHON UUBWIM3ALUMHU, CIOCO0aX ONMCAaHUS SBICHUH
peaIbHOTO MUpPa HA MATEMAaTUYECKOM SI3BIKE;

c(OPMHUPOBAHHOCTh MPEJCTABICHUA O MaTeMaTMYeCKMX MOHATUSAX KaK BayKHEHIIMX
MaTE€MaTUYECKNX MOJEISX, MO3BOJSIOIIMX OIMUCHIBATH M M3y4aTh pa3HbIC IIPOLIECCHl U
ABJICHUS; IOHUMAHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO IOCTPOCHHUS MATEMATHUUYECKUX
TEOPUL;

BJIAJICHUE METOJaMHU JOKa3aTeNbCTB M AJTOPUTMOB PEIICHUS, YMEHUE UX NPUMEHSATH,
IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BIQJICHUE CTAaHAAPTHBIMU IpUEMAMH DELIEHUS pPAlMOHAIBHBIX M HUPpalMOHAIbHBIX,
II0OKa3aTEJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, UX CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCJIE Ul MOMCKA IIyTH
peleHus U WUIFOCTPALMK PELICHUSI YPABHEHUN U HEPABEHCTB;

c(OPMHPOBAHHOCTh MPEJICTABICHUH 00 OCHOBHBIX MOHATHAX MAaTEMAaTUYECKOIO aHAJIN3a
M WX CBOMCTBAax, BIAJEHHE YMEHHEM XapaKTEepHU30BaTh IOBeAEHUE (DYHKIIHIA,
UCIIOJIb30BAaHUE MTOJIYYCHHBIX 3HAHUM IJI OIIMCAaHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;
BIIQJICHUE OCHOBHBIMHU IOHATHAMHU O INIOCKHX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKHUX
¢urypax, HX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTb YMEHMS pAacCIO3HABATh
reoMerpuueckue (Urypsl Ha uyepTekax, MOJEISAX U B PEAbHOM MHpE; MPUMEHEHHUE
U3YyYEHHBIX CBOMCTB reoMeTpHuecKuX (puryp u ¢Gopmys Ijs peleHus] TeoMeTpHUECKUX
3a/1a4 ¥ 33J1a4 C PAKTUYECKUM COJICPKAHUEM;

c(OPMHPOBAHHOCTh  NPEACTABICHUH O mpoleccax U SBJICHUAX, HMEIOIIUX
BEPOSITHOCTHBIA XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHpE,
OCHOBHBIX IIOHATHAX DJJIEMEHTAPHOW TEOPUHM BEPOSTHOCTEHM; YMEHHM HaxXOAUTb H
OLICHUBATh BEPOSATHOCTH HACTYIJIEHUSI COOBITUH B MPOCTEUIINX MPAKTUYECKUX CUTYAIUAX
Y OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHbIX BEJINYUH;

BIIQJICHUE HABBIKAMU MCIIOJb30BaHUS T'OTOBBIX KOMIBIOTEPHBIX IIPOrpamMM IIPU PELICHUN
3a/1a4.

1.4. PekomeHnayemoe KOJIM4YECTBO YaCOB HA OCBOCHHE NIPOIPAaMMBI NIpeMeTa:
MaxkcumanbHas yueOHasi Harpy3ka o0Oyuatrolerocsi cocrapisieT 246 yaca, B TOM 4uciie
oOsi3aTenbHas ayAUTOpHas yueOHas Harpyska — 234 yaca.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0beM yueOHOro npeaMera M BUABI y4eOHOI padoThI

Bup yueOHoii paboTbl

O0BeM yacoB

MakcumanbHas yueOHAas Harpy3Ka 246
O0s13aTe/ibHAs ayAUTOPHAs Y4eOHas HATPY3Ka 234
B TOM YHCJIE!
Jlexknuu 140
MPAKTUYECKUE 3aHSATHUS 94
Hrorosas arrecrauus - 3K3aMeH 12




2.2. TemaTu4yecKuil IJIAH U COAEPKaHNe y4eOHOro mpeamera MaTtemMaTuka

HanMenoBanme Coaepsxkanue y4eOHOro MaTepuaa, NpakTHYeCKUe 3aHATHS, O6Lem YpoBenn
PAIEIIOn H TeM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst YACOB OCB(;eHI/I
1 2 3 4
Brexenie MaremaTika B HayKe, TEXHUKE, HH()OPMAIIMOHHBIX TEXHOJOTHSAX M TMPAKTHYECKOM ) 1
nesitenibHOCTH. Lenu u 3agaun n3y4eHusi MaTeMaTUKY ITPU MOATOTOBKE CHEIUAINCTOB.
Pa3nen 1. Anredopa 92
Cogepkanne ydeOHOro Marepuasa 4
1 | UcTopus pa3BuTHs NOHATUS ynciaa. [eiicTBUTENbHBIE YUCIIA. 2
Tewa 1.1. Passurue 2 | HecsaTuuHble NpUOIMKEHUS 1EHCTBUTEIbHBIX YHCEIL. 2
IIOHSTHSL O YUCIIE
[IpakTrueckue 3aHATUS
1 ‘ [TorpenHocTy NpUOINKEHHBIX 3HAUEHUH YHCe. 2
Coneprkanue ydeOHOro Marepuana 8
1 | CremneHsb ¢ palliOHATBHBIM U JEHCTBUTENBLHBIMU MTOKA3aTESIMH, UX CBOMCTBA. 2
2 | Kopau HaTypaJbHON CTENIEHH U3 YHCIIA U UX CBOWCTBA. 2
T 12 K 3 | Jlorapucmser u ux cBoiictBa. OCHOBHOE JIoTapu(PMHUIECKOE TOXKIECTBO. 2
CTGEZ/II?H,'H;)M%% Ij;hjm 4 | JlorapudmupoBaHue 1 MOTEHIIMPOBAHUE BBHIPAKCHUH. 2
[TpakTryeckue 3aHsATHS 6
1 | CreneHu u UX CBOICTBA.
2 | Kopan 1 ux cBOMCTBA.
3 | Jlorapudmsl 1 ux cBOMCTBA.
CopepxaHue yaeOHOro MaTepuana 6
1 UucnoBas ¢yukuusa. ['papux ¢dynkuuu. Ilpocteiimme npeobpazoBanus rpadukos )
GyHKIIH.
CpoiicTBa (yHKLIHMH: MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTb M HEYETHOCTb,
Tema 1.3. @yHkuumy, 2 MIEPUOIUYHOCTb. 2
X CBOHCTBA U 3 | O6parubie hyHkuuu. I'paguk oOpaTHON GYHKIMH. 2
rpaguKy ITpakTHYeCcKue 3aHATHS 6
1 | IlocTpoenue rpadukoB ¢ MOMOIIbIO TPe0Opa30BaHU.
2 | ®yHKIUHU, UX CBOKWCTBA U TPAPUKH.
3 | OOparHble GyHKINHU, UX CBOMCTBA U TpaduKH.
CopepxaHue yaeOHOro MaTepuana 14




Tema 1.4. CteneHssle,
[OoKa3aTeJIbHbIE U
norapupMUUEcKue

byHKIHIHA

Crenennas GbyHKIus, €€ rpa@ ik ¥ CBOKCTBA.

[TokazaTenpHas GyHKIMS, €€ TpaKu U CBOWMCTBA.

ITokazaTenbHbIC YPABHEHUS.

IlokazaTennHBIC HEPAaBCHCTBA.

Jlorapudmuueckasi pyHkiwms, e€ rpaguku U CBOHWCTBA.

Jlorapudmuueckue ypaBHEHUS.

NN N[ [W|N—

Jlorapudmuueckrue HepaBeHCTBA.

NN (NN |||

[IpakTrueckue 3aHATHS

1

Crenennast GyHKIHSL.

2

IlokazarennHBIC YpaBHCHHA 1 HCPABCHCTBA.

3

Jlorapudmuueckue ypaBHEHUS] 1 HEPABEHCTBA

4

[TokazarenpHas u morapudmuueckas GQyHKIUU.

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

CopepxaHue yaueOHOro Marepuana

1

Panuannas mepa yrna. CuHyc, KOCHHYC, TaHT€HC M KOTaHTeHca uucia. VX 3HaKw,
YHCIIOBBIC 3HAYCHUSI.

CoOTHOUICHUSI MEXKIY TPUTOHOMETPUIECKUMHU (DYHKIUSIMHU OJHOTO apTyMEHTA.

V=8l X,V =COsX

Tpuronomerpuieckue GyHKIUH ° , UX TpaK1 ¥ CBOMCTBA.

Vv =fgx, v = cigx, N
Tpuronomerpuieckue QyHKIUH * : uX rpaMKu ¥ CBOMCTBA.

ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC, aDKKOTaHT€HC YHCIIa.

[Ipocreiinye TPUrOHOMETPUUECKHUE YPAaBHEHUSI.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA.

DopMyJsIbl IPUBENCHUS.

O |0 (I[N |WwWIN

TpuroHomerpuyeckue  QyHKIMM  CyMMbl W pPa3HOCTH  JIByX  apryMEHTOB.
Tpuronomerpuueckre GyHKIUHN YABOSHHOIO M MMOJOBUHHOIO apryMEHTOB.

—_—
S

[IpeoOpa3oBanue NpPOU3BEAECHHUS] TPUTOHOMETPUUYECKUX (YHKIUH B anreOpanydeckyro
CYMMY.

11

IIpeoOpa3oBaHue CyMMBI M pa3HOCTHU IBYX OJTHOUMEHHBIX TPUTOHOMETPUUECKUX (PYHKIUH
B [IPOU3BE/ICHHUE.

22

NN NN N

\S}

HpaKTI/I‘{eCKHe 3aHATUA

1

CuHyC, KOCUHYC, TAHT'€HC M KOTaHI'€HCa YUCIIA.

TpI/IFOHOMCTpI/I‘-ICCKI/IC (bYHKI_II/II/I YHUCJIOBOI'O apryMCHTA.

ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC, aPKKOTaHT€HC YHcJIa.

Pemenue TPUTOHOMCTPHICCKUX ypaBHeHHfI.

2
3
4
5

Pemenue TPUTOHOMCTPHICCKUX HCPABCHCTB.

16




[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BBIPAKEHHUM C MOMOLIbI0 (POpPMYJ MPUBEACHMUS,

6
(bopMyIT CHOKEHHUS.

7 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUN C MOMOIIBIO (POPMYJ yIBOCHHOTO U
HOJIOBUHHOT'O apTyMEHTOB.

g [IpeoOpazoBaHre TPOU3BENCHUS, CYMMBI M Pa3HOCTH JIBYX TPHIOHOMETPHYECKUX

GyHKIMH.

JAundpepeHupoBaHHbIN 3a4eT

Pa3pen 2. Hayajia MaTeMaTH4eCcKOro aHaJIu3a

58

Tema 2.1 Teopus
IpEJesoB

CopepxaHue yaueOHOro Marepuaa

1

beckoneunas aucioBas IIOCJIICA0OBATCIBbHOCTD. Hpenen YHCJIOBOM IIOCICI0OBATCIIBHOCTH.

2

[Mpenen ynxmuu. Teopemsl o mpenenax ¢yHkuuid. [IpaBuia BBIYMCICHHS TNPEIEIIOB.
3ameuaTesbHbIE MPEEIIbI.

3

HenpepeiBHOCTS (pyHKIIMM B TOYKE M Ha MHpoMexyTke. Touku paspeiBa. (CBoicCTBa
HEMPEPBIBHBIX (PYHKIIHIA.

IIpakTueckue 3aHsATUs

1

IIpenensr.

2

HenpepbBHOCTh QYHKITNH B TOYKE M HAa IPOMEXKYTKE. TOUKH pa3pbIBa.

Tema 2.2.
[IponsBonHas u eé
MIPUIIOKEHUS

CopepxaHue yaueOHOro MaTrepuana

1

[MpousBomnass ¢Qyaknumu, e€ reoMeTpudeckuid u Qusuueckuii cmbica. [IpaBuia
muddepeHmpoBaHus.

[Tpou3BomHasi cTeneHH C MPOU3BOJILHBIM TOKa3zareneM. [IpaBuio muddepeHipoBanus
CJIO’)KHOW (DYHKIIMH.

ITpon3BoiHbIE TOKA3aTENbHOM U TorapupmMuyeckont GyHKIUH.

[Ipon3Bo/IHbIE TPUTOHOMETPUUYECKUX U OOpAaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHI.

@u3nyecKue U reOMeTpUYECKUE MPUIIOKEHUS IPOU3BOAHON. YPaBHEHNE KACATEIbHON K
rpaduky GyHKIUU.

Jludpdepennnan GyHKIMU U €ro T€OMETPUUYECKUI CMBICIL.

YcnoBust Bo3pacTaHus M yObIBaHUSI QYHKUIMHU. DKCTPEMYM (PYHKIUH.

oo = [(\| W W [\

Bropas npousBoaHas u e€ gusnueckuii cMpicia. BeimykinocTs rpaduka yHkiuu. Touku
neperuba. VccnenoBanue QyHKIHMH.

16

N NN DN (NN N

IIpakTueckue 3aHsATHS

1

[TpousBosaHas GyHKIHUU.

[Ipon3BoIHbIE TPUTOHOMETPUUECKUX U 0OpAaTHBIX TPUTOHOMETPUUECKHUX (DYHKITHI.

Jndpdepenunan GyHKImH.

2
3
4

[IponsBoHas Broporo nopsiika. Bermykinocts rpadguka ¢pyaxiuu. Touku neperu6a.

10




5 \ HccnenoBanme GpyHkumii 1 noctpoeHue rpadukos.

Copeprkanne ydeOHOro Marepuana 14
1 [TepBooOpasnas. Heomnpenenéunuplii mHTErpam u ero cpoiictBa. OCHOBHBIE (HOPMYIIBI )
WHTETPUPOBAHUSI.
2 | 'eomerpuueckue u pu3nyecKue NPUI0KEHUS HEONPeIeIEHHOIO HHTETpaa. 2
3 | UuTerpupoBannre METOJI0OM 3aMEHbBI IEPEMEHHOM. 2
4 WNurerpupoBanne no wyactsaM. VHTerpupoBaHHEe HEKOTOPBIX TPUTOHOMETPUUYECKUX )
GyHKIHH.
Tema 2.3. Unterpan u | 5 Ol'[peI[CJ'{:éHHBIfI HMHTETpaJl W €ro reoMeTpuyeckuid cmbicii. OCHOBHBIE CBOMCTBA )
€ro MPHIIOHKEHHS ONpEAENCHHOr0 MHTErpaa. _
6 | Briunucnenue onpenenéHHOro MHTErpajga METOJaMHU 3aMEHbI IEPEMEHHOM, 110 YaCTSIM. 2
7 | [IpumeHneHue onpeAenéHHOr0 UHTErpaia Juis BHIYUCICHUS TUIOIIa e IocKuX (uryp. 2
[IpakTuueckue 3aHATUS 8
1 | Heommpenen€nuelii mHTETpA.
2 | OnpenenéHHblil HHTETpAJL.
3 | MaTerpupoBanue METOI0M 3aMEHbI IEPEMEHHOM.
4 | Beruncnenue miomasei miockux ¢uryp.
Pazjnen 3. 'eomerpus 64
CopepxaHue yaueOHOro MaTrepuana 6
1 OcCHOBHBIE TIOHSTHSI U AKCHOMBI CTEPEOMETPUHU, CIEACTBUA M3 akchoM. [IpsmMbie B )
npoctpanctTie. [IpsiMast 1 MIIOCKOCTh B MPOCTPAHCTBE.
2 | IITOCKOCTH B MPOCTPAHCTBE. 2
Tema 3.1. IIpsamble u 3 | [la o I o 2
TOCKOCTH B pajienbHOE MPOEKTUPOBAHUE U €ro cBoMcTBa. [1omaas opToroHanbHON IPOEKIUH.
NpoCTpaHCTBe IIpakTHueckue 3aHATUS 6
1 | CroiicTBa mapayljIeIbHOCTH MPSAMBIX U TNIOCKOCTeN. [lepneHaukynsap u HaKJIOHHAS.
TeopeMa o0 TpEX NepHeHANKYIIIpax.
2 | IlpsiMble B IPOCTPAHCTBE.
3 | [ImockocTH B IPOCTPaHCTBE.
Cogepkanne ydeOHOro Marepuana 16
| [TonsiTre o Muororpanuauke. [Tpusma. [Tnomanu 60K0BOM U MOTHON MOBEPXHOCTEH MPU3M. >
Tema 3.2. CedeHusi NPU3MBI.
MHororpaHHuKH 2 | Ilapannenenumnen, NpsiMOYroJIbHOW MapaieJenuIe]], uX CBOMCTBA. 2
3 [Mupamupa. Ilnomanu OOKOBOM M TOJMHOM mMOBepXHOCTeW nHpamuisl. IlocTpoenue 2

MIAPAaMUJIbI U €€ MIOCKUX CEUCHHM.




CBOMCTBO mMapaJUIebHBIX CEYEHH B mnupamuie. Yceu€HHas nupamuga. [lmomaam

4 OOKOBOH M MOJIHOW MOBEPXHOCTEH YCEUCHHOM NMUPaMU/IbL. 2
5 | IlpaBuibHas nupamMujaa. 2
6 | IIpaBriIbHBIE MHOTOI'PaHHUKH. 2
7 [lonsTne oO0BEMA W IUIOHMIAAM TOBEPXHOCTH TeoMmeTpuyeckux Tel. OO0BbEMBI )
napajuleJenune1a, IpU3Mbl.
8 | O0BEMBI MUpaMuIbl, YCEUEHHON TUPAMUJIBI. 2
[IpakTHueckue 3aHATHS 10
1 | CoiicTBa npu3Mbl U MapajieienuIea.
2 | CoiicTBa NUpaMHJIbI.
3 | IIpaBriibHBIE MHOTOTPAHHUKH.
4 | O0ObEmbI NapajuieIenune1a, IPU3MBbL.
5 | O6bémMbl nUpaMubl, YCEYEHHON TUPaMU/IBbL.
CopepxaHue yaueOHOro Marepuana 12
1 | HQununanap. Cedenus munuHapa. Brnicannas u onucaHHasi IpU3MBl. 2
2 | Konyc. Ceuenus konyca. Bnicannast u onvcaHHasi TupamMubl. 2
3 [Map. Ceuenue mapa. KacarenbHas IJIOCKOCTh K Iapy. BrucaHHble U ONMCaHHBbIE )
MHOTOTPaHHUKH.
4 Obmas dhopmyna st 06bEMOB Ten BpamieHus. O0bpém nunuHapa. [lnomann 60xoBoii 1 )
Tema 3.3. Tena u IIOJIHOM ITOBEPXHOCTEH LUIMHJPA.
TTOBCPXHOCTH 5 OO0BéMBI KOHYCa, yceu€HHOro konyca. Ilmomaau OOKOBOH M TOJIHON HOBEpXHOCTEH 2
BpamCcHH KOHYCa, YCEUEHHOI0 KOHYCA.
6 O0BvéMm mapa u ero uyacreil. Ilmomanp cdepsl M cepuueckoil 4acTH MOBEPXHOCTH )
11apOBOT'0 CEKTOPA.
[TpakTHdeckue 3aHsATH 6
1 | Tena u NOBEpXHOCTU BpALLIEHUSI.
2 | [Inomaam noBepXHOCTEN TeJl BpallleHusl.
3 | OOBEMBI Ten BpaleHHsl.
Coneprkanue y4eOHOro MaTepuana 4
1 BexTops! B mpocTpancTse. [IpsiMoyrosibHbIe (JeKapTOBbI) CUCTEMBI KOOPMHAT. )
JIBM>KEHME U napajuieabHbI IEPEHOC B IPOCTPAHCTBE.
Tema 3.4. Koopaunarsl ) Onepanyu Haj BEKTOpaMH, 3aJaHHBIMM CBOMMH KOODJMHATAMH HA IUIOCKOCTH M B )
U BEKTOPbI npocrpancTse. CKallipHOE POU3BENEHNE BEKTOPOB U €70 CBOMCTBA.
[TpakTHyeckue 3aHsTH 4

1

BekTopsl B MpoCTpaHCTBE.

2

CKaﬂﬂpHOC IMMPOU3BCACHUC BCKTOPOB U CT'0 CBOICTBA.
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Paznea 4. KomOuHaTOpPHUKA, CTATHCTHKA M TEOPUS BEPOSITHOCTE

18

Copeprkanne ydeOHOro Marepuana 4
1 | OcHOBHBIE TOHATHS KOMOMHATOPUKH. Pa3menieHus, mepecTaHOBKH, COUETAHHUS.
Tema 4.1. DnemeHTbI =
®opmyna 6unoma Herorona. CoiicTBa OMHOMUAIBHBIX KOA(PQPHUIHMEHTOB. TpeyroapHUK
KOMOWHATOPUKH 2
[Tackass.
ITpakTHueckoe 3aHsATHE 2
1 | Onementsl komOunaropuku. bunom Hetotona. Tpeyronbauk [lackans.
Cogepkanue y4eOHOro Marepuaa 6
1 [Ipenmer Teopun BepositHocTel. CoObITHE, BHIBI CiydailHBIX coObITHil. Knaccudeckoe
oIpeziesIeHUE BEPOSITHOCTU COOBITHS.
2 | TeopeMbl CI0XKEHUS 1 YMHOKEHUSI BEPOATHOCTEH.
Tema 4.2. DnemeHTbI
N [IpencraBnenne  naHHbIX. ['eHepalibHas  COBOKYNHOCTb,  BBIOOpKA,  cpelHee
TEOPUHU BEPOSATHOCTEH | 3 9 N
N apudmernyeckoe. Jluckpernas ciayvaiiHasi BEJIMYMHA U €€ XapaKTEPUCTUKH.
U MaTeMaTUYeCKOU
IIpakTuueckoe 3aHsiTue 6
CTaTUCTUKHU "
1 | DnemeHTH TEOPUH BEPOSITHOCTEH.
2 | TeopeMbl CIOXKEHUS U YMHOKEHUSI BEPOATHOCTEH.
3 UucnoBble XapaKTEPUCTUKU CIIy4ailHOM BEJIMYMHBI: MAaTEMaTUYECKOE OKHUJaHUE U
JCTIEpCHsl.
IIpomMe:xxyTOUYHAs aTTecTALUSA 12
Bcero: | 246

11



3. YCJIOBUS PEAJM3AIIMA PABOYEH TIPOTPAMMBI YYEBHOI'O
INPEJIMETA

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUYECCKOMY o0ecnevYeHuIo

Peanu3anus nporpamMmel ipeMeTa TpeOyeT HaTM4Ius KaOuHeTa «MaTeMaTHKa.
O6opynoBanue kabuHeTa 1 pabOINX MECT KaOWHeTa:

— TI0CaJ0YHBIC MECTA IO KOJIMYECTBY 00 YyJAIOIINXCS;

— pabouee MeCTO MperoaaBaTers;

— IIeYaTHBIC MOCOOUS: TEMATHUCCKUE TAOIHIIBI IO MAaTEMaTHKE (CTEHJIBI).
TexHUYECKHE CPEACTBA OOYICHHUS:

— KOMIIBIOTEP C JIMIICH3UOHHBIM IPOTrPAMMHBIM 00ECIICYCHUEM;

—  MYJIbTUMEIHAPOCKTOP.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus
Ilepeyenb pexoMeHayeMbIX Yy4eOHBIX H3AaHMi, WUHTepHET-pecypcoB, IONOJHUTEIbHOMN

JMTepaTypbl

OCHOBHBIE UCTOYHUKU:

l. bamvakoB M.M. Matematuka: yuebnuk / baimmakoB M.1. — Mocksa: KuoPyc, 2021.
— 394 c. — ISBN 978-5-406-08166-2. — URL.: https://book.ru/book/939220.
2. bammvakos, M.M. Maremaruka. [Ipaktukym: yaeOHO-TIpakTHUecKoe rmocobue / bammvakos

M.U., Outuna C.b. — Mocksa: KnoPyc, 2021. — 294 ¢. — ISBN 978-5-406-05758-2. — URL:
https://book.ru/book/939104.

JlomoTHUTETbHBIC HCTOYHUKU

1. boromono H.B. [IpakTuueckue 3aHATHS 110 MaTeMaTHKe: Y4yeOHOe TocoOue 1Jis
CpeIHUX CIIeNUATbHBIX YaeOHBIX 3aBeneHui/H.B. boromonoB. — 6-e u3z., ctep. — M.: Brici.
mkK., 2003. — 495 c.
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4. KOHTPOJIb U OILEHKA PE3YJIIBTATOB OCBOEHUS YUYEBHOI'O
MHPEAMETA
KoHTposb 1 o11eHKa pe3ybTaTOB OCBOCHHS MPEAMETA OCYIIECTBIISETCS MPEeIoaBaTeaeM
B IIpollecCe MPOBEACHUS MPAKTUYECKUX 3aHITHM, TECTUPOBAHHUSA, a TAaKXKE BBINOJHEHUS
00yJaronMMHUCS MHIUBUAYATBHBIX 32JIaHUM, IPOCKTOB, UCCIICTOBAHUM.

®opmMa KOHTPOJIS Kputepun oueHKH pe3yJibTaTOB
pe3yJabTaTOB 00y4eHHsI o0yueHust
[IpoBepounas pabora, — «OTJIMYHO» BBICTaBIseTCA oOyuaromemycs, eciu paborta
KOHTpOJIbHast paboTa BBIMIOJTHEHA  IOJHOCTBIO, WJIM B  HEH  HUMEITCH

HECYIIECTBCHHbIE  OIIMOKM; HA  KAueCTBEHHbIE |
TEOPETUYECKHE BOIPOCH JAH IOJIHBIA, HCUEPIbIBAOILUI
OTBET JIUTEPATYPHBIM SI3BIKOM C COOJTIOJICHUEM TEXHUYECKOM
TEPMUHOJIOTHH B OIpeIeIEHHON JIOTMYEeCKON
MOCJEIOBATEIbHOCTH,  NMPHUBOJUT  HOBBIE  IIPUMEDHI,
YCTAQHAaBIMBAaET CBSI3b MEXAY M3y4aeMbIM U  paHee
U3Y4EHHBIM MAaTEpUaIOM 10 KypCy, YMEeT HPHUMEHUTH
3HaHUs B HOBOM CUTYyallUy;

— «XOpOILIO» BBICTABIsETCA oOOydwarolemycs, eciu pabdora
BBITIOJIHEHA IOJIHOCThIO MM He MeHee ueM Ha 80 % or
o0beMa 3aJaHus, HO B HEH MMEIOTCS HEIOYeThl U
HECYIIECTBCHHbIC OMIMOKM; OTBET Ha KAYeCTBCHHbBIC H
TEOpEeTUYECKHE BOIIPOCHI yJIOBJIETBOPSIET
BBIIICTICPEUNCIICHHBIM ~ TPeOOBaHMUAM, HO  COJEPIKUT
HETOYHOCTHU B U3JI0KEHUU (DAKTOB, ONpEeIICHUH, TOHATHUH,
OOBSICHEHUN B3aUMOCBS3€H, BBIBOAAX M PEIICHUM 3a/1ad;
y4aluics UCIBITHIBAET TPYAHOCTH B IPUMEHEHUH 3HAHUN B
HOBOH CUTyallMH, HE B JJOCTATOYHOU MEPE UCIIOIb3YET CBA3H
C paHee U3y4eHHBIM MaTEPHUAJIOM.

—  «YJOBJIETBOPUTEJIBHOY BBICTABISETCSA 00YUaIOLIEMYCS, €CITU
BBINTOJIHEHA B OCHOBHOM BEPHO (00BEM BBITIOTHEHHOW YaCTH
cocTaBJIsIeT He MeHee 2/3 oT 0011ero o6bema), HO T0MYIIECHBI
CYILIIECTBEHHbIE HETOUHOCTH; 00y4Jaromuiics oOHapyKUBaeT
NOHMMaHWe Yy4yeOHOro Mmarepuana IpH HEJOCTaTOYHOM
IIOJIHOTE YCBOEHUS IOHATHA M 3aKOHOMEPHOCTEW; yMeeT
OPUMEHSATH IOJIyYeHHbIE 3HAHUS NPU PEIIEHUH IMPOCTHIX
3aJjad €  WCIOJNIB30BaHUEM TOTOBBIX  (OpPMYIN, HO
3aTpyIHSAETCSl TpPH pEIIeHUH KauyeCTBEHHBIX 3aJad U
CJIO’KHBIX KOJIMYECTBEHHBIX 3ajad, TpeOyrommx
npeoOpa3oBaHus GOPMYIL.

— «HEYAOBJIETBOPUTENILHO» BBICTABIsETCA OO0ydJaromemycs,
ecin pabora B OCHOBHOM HE BbINOJHEHa (00beM
BBIMIOJIHEHHOM YacTh MeHee 2/3 oT ofmero ob6sema
3a/1aHusl); OOYUYAOIIMIICS TTOKa3hIBACT HE3HAHUE OCHOBHBIX
MOHATUI, HEMOHWMAaHHE H3YYEHHBIX 3aKOHOMEpPHOCTEH H
B3aWMOCBSI3€i, HE YyMEET pemarh KOJUYECTBCHHBIE W
Ka4yeCTBEHHBIE 3a/1a4H.

TectupoBanne OnennBaercst nupHepeHIIMPOBAaHHO B COOTBETCTBUH  C

KPUTEPHUSIMH OLICHOK (CM. TabJIuIly U3 I1.5)
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YceTHBII onpoc

«OTJIMYHOY» BBICTABJISICTCS 00YUAIOMIEMYCs, €CITH OH TOJHO
PacKpbLI coJiep>KaHue MaTepuana B 00BeEME,
MPEIYyCMOTPEHHOM — IPOrPaMMOM;  HM3JIOKHI  MaTephal
IPAMOTHBIM  SA3BIKOM B OIPEACICHHOH  JIOTMYECKOHN
MOCJICI0BATEIbHOCTH, TOYHO UCIIOJIb3YS MATEMATHYECKYIO H
CHCLII/IaJ'II/I3I/IpOBaHHyIO TCpMI/IHOHOFI/IIO 58 CI/IMBOJ'II/IKy;
MPABWJIBHO BBIMOJIHKUII IpaduuecKkoe M300pakeHUe U WHBIC
4epTe)KH M TpauKH, COMYTCTBYIONINE OTBETY; IOKa3al
YMEHHE WJUTFOCTPUPOBATH TEOPETHYECKHE ITOJIOKCHHS
KOHKPETHBIMU IIpUMEpamMH, I[PHUMEHATh HUX B HOBOWU
CUTyalldd TIPH BBINOJHCHUM IPAKTUYCCKOTO 3a/IaHUS;
MPOJEMOHCTPUPOBA  yCBOGHHWE  pPaHEEe  W3YYCHHBIX
CONYTCTBYIOIIUX  BOMPOCOB,  CHOPMUPOBAHHOCTH M
YCTOMYMBOCTb HCIOJIB3YEMBIX IIPM OTBET€ YMEHUU U
HaBBIKOB, OTBEYaJl CaMOCTOATEILHO 0€3 HaBOIAIIMX
BOTIPOCOB.

«XOpOIII0» BBICTABISICTCS O0YyYarOMIEMyCsl, €CIH OTBET
UMEET OJMH W3 HEJOCTAaTKOB: B H3JIOKECHUH JOMYIICHBI
HeOOJbIIMEe MPOOEThl, HE WCKA3WBIIUE JIOTHYECKOTO H
MH(OPMALIMOHHOTO COJCPIKAHUS OTBETA; HET ONPECIICHHOM
JIOTUYECKOU TOCIIEA0BATEIHHOCTH, HETOYHO HCIIOIh3YeTCS
MaTeMaTHUYeCKas M CICIHATIN3UPOBAHHAS TCPMUHOJIOTHS H
CHUMBOJIMKA, IIOHYHIGHI)I OJWH-IBA HEIO0YCTA HpI/I OCBCUICHHU N
OCHOBHOI'O  COJICp)KaHUS OTBETa, HCIPABICHHBIC 110
3aMEUYaHHIO TIPEToAaBaTeis; JOMYIICHbI OIHOKa Wil Oojee
JIBYX HEJIOYETOB TMPH OCBEIICHHH BTOPOCTEIICHHBIX
BOHpOCOB WX B BBIKJIaAKaXx, JICTKO I/ICHpaBJIeHHI)IG 110
3aMEYaHUI0 WJIK BOIIPOCY MPEIoIaBaTelIs.
«YJIOBJICTBOPUTEILHOY BBICTABIISICTCSI 00 YYAIOIIIEMYCSI, €CITH
HETOJIHO WJIM HEMOCIIEI0BATEIIFHO PACKPBITO COACPKAHHEC
MaTepuana, HO TMOKa3aHO oOllee MMOHMMaHUE BOIMPOCaA,
NMCIINUCH 3an}IZ[H€HI/I$I N I[OHYIHGHI)I OHII/I6KI/I B
OTpeIeIeHUH TOHSITHM, HCMOJIB30BAHUN TEPMHHOJIOTHH,
yeprexax, OJIOK-CXeM W BBIKIIAJKaX, HCIIPABICHHBIC TIOCTIE
HECKOJIbKUX  HABOJSIIMX  BOIMPOCOB  MpernojaBaTens;
00yJaroIuiics HE CHPAaBWICS C NMPUMCHCHHEM TEOPHH B
HOBOI CUTYyaIlMH TIPU BHIIOJHEHUHU MPAKTUYECKOTO 3aJaHMs,
HO BBIMTOJHIJI 3a/IaHUsT 0053aTEIIBHOTO YPOBHS CIIOKHOCTH
M0 JaHHOW TeMe; MPH 3HAHWU TEOPETUYECKOTO MaTepuana
BBIABJICHA HEOIOCTATOYHAS C(l)OpMI/IpOBaHHOCTI) OCHOBHBIX
YMEHHH U HaBBIKOB.

«HEYIOBIETBOPUTENIBHO» BBICTABIACTCA OOydaroleMycs,
€CId HE pACKpPhITO OCHOBHOE COJIEpKaHHWE Yy4eOHOTO
MaTepuana; OOHApYKEHO HEe3HAaHWe WM HEMOHUMaHHUe
oOygaronuMcs OoJblield WM HauOoOJiee BaXKHOW YaCTH
yueOHOro MaTepualia; JOMYIIeHBl OMUOKUA B OINpeIeICHUH
HOHHTI/If/i, HpI/I HNUCITOJIBb30BAaHUHN TepMI/IHOJ'IOFI/II/I, B qepTexcaX,
ONOK-CXeMaxX M WHBIX BBIKJIAJIKaX, KOTOPhIE HE UCIPABICHBI
MOCJIe HECKOJIBKMX HABOJISANIUX BOITPOCOB MPETOJIaBATEIIS.
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(98]

AN

10.
11.

12

15

21
22

33.
34.
35.
36.
37.
38.

39.
40.
41.

5. ®OHJAbI ONEHOYHBIX CPEJACTB
1 cemecTp 00yuenusi. ®opma koHTpOIs — «/IuddepeHunpoBannblii 3a4eT)
Bonpocs! qia nposenenus auddepeHnnpoBaHHoro 3adera 3a I cemectp.
Hecartuunple TpUONMKEHUS JCHCTBUTEIBHBIX dHCEN. AOCOJTIOTHAE ¥ OTHOCHTENBH
MOTPEIIHOCTH, UX TPAHULLBI.
Kopnu u crenenu. KopHu HaTypajlbHON CTEIIEHU U3 YMCIIA U UX CBOWCTBA.
CreneHsb ¢ pallMOHAIBLHBIM U ACHCTBUTEIbHBIMU IIOKA3aTEIAMHU, €€ CBONCTBA

as

Omnpenenenne uncinoBoit pynknus. ['padux Gynkuuu. [Ipocreiimme npeodpazoBanus rpadguxos

GYHKIHA.

CaoticTBa yHKIUI: MOHOTOHHOCTB, OTPAHUYEHHOCTh, YETHOCTh U HEUETHOCTD, TIEPUOTUYHOCTD.

O6parnsie pyukuu. ['paduk odpaTHON DyHKITHH.

Crenennas pyHkuus y =x” ¢ HaTypaJbHBIM [TOKa3aTelIeM CTENEeHH, e€ rpaduKu U CBOICTBA
1

V= x~In — —
Crenennast QyHKIUsE x*" ¢& rpaduk u cBOMCTBA
_ —n-1) _ _1
y X pin—l

Crenennas GyHKIUS e€ rpaduk u cBOMCTBA
m . o
CrenenHas pyHkuuss y =x", 20e r = —> 1, x>0 e€ rpaduk u cBOKCTBa

m . )
Crenenast pyHkuust y =x", 20e 0 < - < 1, x > 0. e€ rpauk u cBOMCTBA

m . o
. Crenennas QpyHkuus y=x",r=-— — ¢€ rpaduK ¥ CBOICTBA

13.
14.

[TokazarenbHas pyHus y=a*, rae a>0, a#l, e€ rpaduk u cBoiicTa
[TokazarenpHas pyaknus y=a*, rae 0<a<l, e€ rpaduk u cBolcTBa

. @ynkmus y= loga.x, roe a>0, a#1, e€ cBoiicTBa U rpaduk.
16.
17.
18.
19.
20.
. Perienue nokasaTebHbIX HEPABEHCTB.

. Pemenue norapudmMudeckux ypaBHEHHH.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

Oynkuus y= logux, rae 0<a<l, e€ cBoiicTBa u rpaguk.
[TonsTue norapugma. CpoiicTBa gorapugpmoB.

[Tonstue norapudma. JlecaTHIHBIE U HATYpAJIbHBIC JIOTAPH(MBI.
JlorapugmupoBaHue 1 NOTEHIIUPOBAHUE BBIPAKEHHH.

Pemenne nokasarenpHbIX ypaBHEHHI.

Pemenue norapupmMuueckux HEpaBEHCTB.

CooTHOIIEHNs MeX Y TPajyCHON U paJuaHHOW MEpaMHU YTJIOB.
Tpuronomerpudeckue GyHKINUN YUCIOBOTO apryMEHTa, 3HAKU X 3HAUYCHUI.
CooTHOIIEHNS MEX 1Yy TPUTOHOMETPUUYECKUMHU (PYHKIUSIMHU OJHOTO apryMEHTa.
@opMyIbl IPUBEACHHUS.

Tpuronomerpuyeckue GyHKIIMH CYMMBbI U Pa3HOCTH JBYX YIJIOB.
Tpuronomerpuueckue GyHKLIUHU IBOMHOIO yria.

Tpuronomerpruyeckue GyHKIMH [TOJOBUHHOTO apryMeHTa.

@opMyIbl TOHWKEHUS CTETICHH.

[IpeoOpazoBaHne CymMMbl M Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPUYECKUX (PYHKIMMA
IIPOU3BEICHUE.

Tpuronomerpuueckast QyHKIUSA y = sin x , €€ TpauK U CBOICTBA.

Tpuronomerpuueckast yHKIUS y = cos x , €€ IpayK U CBOMCTBA.
Tpuronomerpudeckast GyHKIHS y = rgx , €€ TpaUK U CBOMCTBA.

Tpuronomerpudeckas GyHKIHA y = crgx , €€ IpaUK U CBOMCTBA.
[TonsiTue apkkoTanreHca uncia. QyHKIUSA y = arcctgx  , €€ TpadUK U CBOMCTBA.
[TonsiTre apkkoTaHreHca uncia. OyHKIUS y = arcctgx  , €€ TpadUK U CBOMCTBA.

[Tonsitue apkcunyca uncna. OyHkuus y = arcsin x,e€ rpadux 1 CBOKWCTBA.
[TonsiTue apkkocunyca uncia. OyHKIus y = arccos x, e€ rpaduk U CBOICTBA.
Pemenne nmpocTednx TPUrOHOMETPUYECKUX YPAaBHEHUM.
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42.
43.
44.
45.

N SR -

*

10.
11.

12

13.

14.

15.
16.
17.

18.

19.
20.
21.
22.

23.
24.
25.
26.

27.
28.
29.
30.

31.

32

Pemenune TPUTOHOMETPHUYCCKHUX HEPABCHCTB sin x < a, sin x > a.
Pemenue TPUTOHOMCTPHUYCCKUX HCPABCHCTB cos x < a, c¢cos x > a.
Pemrenne TPUTOHOMCTPHUYECCKHUX HEPABCHCTB 1gx < a, 1gx > a.
Pemrenne TPUTOHOMETPHUYCCKUX HEPABCHCTB cigx < a, cigx > a.

2 cemecTp 00yyeHusi. PopmMa KOHTPOJIS — «IK3aAMeEH»

Bomnpoce! u1st mpoBeeHNs SK3aMeHa 3a 2 ceMecTp

[Toka3zarenbHas ¢pyHkuMs, e€ rpaduk u cBoMcTBa Perienne nokazaTesbHbIX YpaBHEHHI.
[Tonsarue norapugma. CpoiicTa JorapudmoB. Pemienne norapuMuuecKiux ypaBHEHUH.
@DopMyJibl TPUTOHOMETPUUYECKUX BBIPAKEHUIH.

Pemenne npocTenmmx TpPUroHOMETPUIECKUX YPABHEHUN

[Ipenen GyHKIIMU B OECKOHEYHOCTH.

Brraucnenue npenena ¢pynkuuu B Touke. [IpaBuia packpbITust HeONpeAenEHHOCTH BUA %.

Boeruncnenue npenena Gpynkuuu B OeckoHewHOCTH. [IpaBuia pacKpwITHsS HEONpeHenEHHOCTEH

[ve]
BUJA — U o — .
o0

[TpousBosHas pyHKIUH, €€ reOMeTpUUYECKUN 1 (PU3MUECKUI CMBICI.

[IpaBuna muddepeHnrpoBaHUsl CyMMBI, Pa3HOCTH, MPOU3BEICHHS, YACTHOTO IBYX (DYHKITHIA.
VYpaBHeHHE KacaTeIbHON K TpauKy GyHKINU.

[TpaBuno muddepeHnnpoBaHmst CIOKHON QYHKIIH.

dopmysl aAuddepeHInPOBaHHUSL.

. YcnoBus Bo3pacTaHusl U yObIBaHUS (PYHKIIHH.

OkcrpemyMm  ¢yHkuuu. McciaenoBaHue (QYHKIMH Ha SKCTPEMYM C IIOMOLIbIO IEpBOH
IIPOU3BOJHOM.

Bropas npousBogHas u e€ ¢usmueckuil cmbici. MccnenoBaHue (QyHKIMU Ha 3KCTPEMYM C
IIOMOILBIO BTOPOX ITPOU3BOAHOM.

IlepBooOpaznas. Heonpenen€HHblil HHTErpai U ero cBoiicTaa.

OcHoBHbIE (OPMYJIBI UHTETPUPOBAHMUSL.

Onpenen€HHbI UHTETPAT U €r0 F€OMETPUUECKUN cMbIcI. OCHOBHBIE CBOMCTBA OINPENEIEHHOIO
MHTErpaja.

Bbluuciienne  omnpenenéHHOro MHTErpajla METOJOM 3aMEeHbl IEepeMEeHHOH, ¢dopmyna
MHTETPUPOBAHUS IO YACTSIM.

Beruucnienue miomaaei miockux Guryp ¢ moMouibo onpeaenéHHOro HHTerpaa.

[TonsTre BekTopa. JIMHEHbIE Onlepauy HaJ BEKTOPAMH M UX CBOWCTBA.

CkansipHO€E TPOU3BEIEHNE BEKTOPOB U €TI0 CBOMCTBA.

Onepanuu HaJl BEKTOPAMH, 3a/laHHBIMH CBOUMHU KoopanHaTaMu. @opMyIbl KOOpAUHAT CEPEIHbI
OTpe3Ka, pacCTOSTHUS MEXKy IBYMs TOUKaMH, KOCHHYCa YIJla MEXly BEKTOpaMU B KOOPAMHATAX.
VY ¢n0BUs KOJUIMHEAPHOCTH U MEPIICHIUKYISIPHOCTH BEKTOPOB.

OCHOBHBIE MIOHATHUSA U aKCUOMBI cTepeoMeTpuu. CIIeCTBUS U3 aKCUOM CTEPEOMETPUN
B3aumHoe pacnionoxeHnue IByX OpsiIMbIX B pocTpaHcTBe. [Ipu3Hak napaiiesbHOCTH MPSMBIX.
B3aumHoe pacnonoxeHue npsAMON M IUIOCKOCTH B MIpocTpaHcTBe. lIpu3Hak napamienbHOCTH
IIPSAMOM M TNIOCKOCTH.

B3aumHoe pacrionoxeHnue AByx IockocTed. [Ipu3Hak napamienbHOCTH JBYX MIOCKOCTEH.
CyliecTBoBaHME MIIOCKOCTH, MTApaUIeIbHON JAHHOM MJIOCKOCTH.

CaolicTBa napasuieabHbIX TNIOCKOCTEH.

Yron Mexay npsMbIMH B TpocTpaHcTBe. [lepneHAuKYISpHOCTh MPSMBIX B IMPOCTPAHCTBE.
CBOIiCTBO NEPIEHANKYISPHBIX NPSAMBIX.

Yrom Mexay mpsAMON M IUIOCKOCTHIO. [leprneHnnKkynspHOCTh NpssMONM M IIIOCKOCTH. [Ipn3Hak
NEPIEHIUKYJIIPHOCTU MPSIMON U TUIOCKOCTH.

. CpoiicTBa neprneHuKyIIpHOCTH IPSIMOM U MIIOCKOCTH.
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44,
45.

46.
47.
48.
49.
50.

. Ilepnienqukyisap u HakiIOHHAs. Teopema 0 TPEX NMEPIEHIUKYIIApax.
. Yron Mexay IuiockocTamu.  llepnenaukynsgpHoOcTh  ABYX — Iiockocteil.  [Ipu3Hak
NEPIEHIUKYJIIPHOCTHU IUIOCKOCTEH.
[TapannenpHOoe NPOEKTUpPOBaHME U €ro cBoiicTBa. OpTOroHanbHOE NPOELUPOBAHUE HA
IUIOCKOCTB. [Ilmomans opToroHanbHON NIPOEKIUN MHOTOYT OJIbHHKA.
[Tonsitue o Muororpanuuke. [pusma. Bunsr npusm. O0BEM U 0116 TOBEPXHOCTH TUPAMHIBI.
O06BEMbI TO00HBIX TNl boKOBasi OBEPXHOCTh NPSAMON IPU3MBI.
[Tapamtenenunen, ero BUAbI U CBOKWCTBA.
[IpsimoyrosbHBIN NTapajuiesienuIie]l U €ro CBOMCTBA.
[Mupamua. Buast nupamua. CBoiicTBa napamienbHbIX OCHOBAaHUIO cedeHul B nupamujie. O0bEM
U IUI0LIA/(b TOBEPXHOCTH NUupaMuibl. OObEMBI TOIOOHBIX TE
IIpaBunbHas nupaMua. bokoBas MIOBEPXHOCTH MPABUIIBHOW ITUPAMUBL.
[IpaBuiIbHBIE MHOIOIPaHHUKH.
Hununaap. Cedenus muIMHApPA MI0CKOCTAMU. OOBEM U MJI0LAAb TOBEPXHOCTH LUIMHIpA
Konyc. Cedenus konyca miockocTsiMu. O0bEMBI U IO 1 IOBEPXHOCTEH, KOHYCa, yCEUEHHOTO
KOHYCa.
[ap. Ceuenue mapa miockocteio. O0bEMBI mapa u ero yacteil. [Inomans cdepsr.
Kacarenbnast miockocts k 1mapy. Ilepeceuenue aByx cdep. BnucanHble W onucaHHbIE
MHOTOTPaHHUKH.
[TonsiTue o codbITHAX. Busl cirydaitHpx coObITHil. YacToTa 1 BEPOSTHOCTH COOBITHSI.
DneMeHTbl KOMOMHATOPUKH.
TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.
®opMyIibl IOJIHOM BeposTHOCTH, baiieca. ®opmyna bepuymiu.
MareMarnueckoe 0KMIAHUE U TACIIEPCHUS.

OneHka MHIUBHIYaJbHBIX  00pa3oBaTENbHBIX  JIOCTIKEHHMM IO  pe3yibTaraMm
IIPOMEKYTOUYHOM aTTECTallMy IIPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:

IIpouent KauecTBeHHas1 OLleHKAa MHANBHUAYAJIbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTeIbHBIX JOCTH/KCHUH
(mpaBHJILHBIX OTBETOB) 0aJ171 (0TMETKA) BepOaJbHBINA AHAJOT
90 +100 5 OTIIMYHO
80 + 89 4 XOpOI110
70 =79 3 YIOBJIETBOPUTEIHHO
MeHee 70 2 HEYZOBJIETBOPUTEIBHO

Kpurepuu oneHku:

— 90 + 100% (5 6amioB) MpUCBaUBaeTCs 00YYAIOIIEMYCS, €CJIM OH MOJHOCTHIO BBITOTHIIT
3a/laHue SK3aMEeHAIIMOHHOTO OuieTa: Aall MPaBUJIbHBIE OTBETHI HA BCE BOMPOCHI U PEIINI
BCE 3a/1a4H;

— 80+ 89% (4 6amta) mpucBanBaeTCsi 00 yJarOIIEMYCsl, €CJIM OH TTOJIHOCTHIO BBITIOJIHUII OJTHO
NPaKTUYECKOe 3a/JaHue DSK3aMEHAI[MOHHOTO OmieTa W Jajl TPaBWIBHBIA OTBET Ha
TEOPETUYECKHI BOMPOC, JTUOO BBHIMOTHUI JBa MPAKTUYECKUX 3aJaHHs, HO HE CMOT
IMpaBUJIbHO OTBETUTH HA TeOpeTI/I‘-IeCKI/Iﬁ BOIIPOC;

— 70+79 % (3 6anna) mpucBanBaeTCs 00yJarOIIEMYCsl, €CJIA OH IMOJTHOCTHIO BBITIOJIHIII OJTHO
MPAKTUYECKOe 33JaHUE YK3aMEHAIMOHHOTO OUJIETa U JTOMYCTHII CYIECTBEHHBIC OLTHOKU
P OTBETE HAa TEOPETHISCKUIA BOTIPOC;

— w™enee 70% (2 6amna) mpucBanBaeTCsl 00yJarOIIEMYCsl, €CJIM OH HE CMOT BBITIOJIHUTH HU
OJIHOTO MPAKTUYECKOTO 33/I1aHUs YK3aMEHAIIMOHHOTO OmIIeTa.
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6. AIANITAIIAA PABOYEN IPOI'PAMMBI JIUIA JIMI[ C OTPAHUYEHHBIMU
BO3MOXHOCTAMM 3/10POBbS (OB3)

AnanTupoBaHHas Iporpamma pa3palaThlBacTcs IPU HAJIUYMU 3asBJICHUS CO CTOPOHBI
oOyuaromierocsi (poauTenei, 3aKOHHBIX MpPEICTaBUTENCH) W MEIULMHCKUX IOKa3aHUH
(pexkoMeHaUUAMHA  [ICUXOJIOTO-MEIUKO-IIEJaroruueckoil  komuccuu). g uHBanMI0B
aJlanTUpOBaHHas  oOpa3oBaTelbHas IporpaMMa pa3paOaTbIBaeTCsl B COOTBETCTBUM €
MHAMBUAYaJIbHON pOrpaMMoi peaduIuTaluu.
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