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1. TACHOPT PABOYEM MPOI'PAMMBI YYEBHOI'O ITIPEJMETA
1.1. Ob6aacTh NPpUMEHEHHUS TPOTPAMMBI

[IporpaMmma ydeGHOro TmpeAMeTa SBISETCS YacTblO MPOTpamMMbl  MOATOTOBKH
CHELMAINCTOB CcpefaHero 3BeHa B coorBercTBUU ¢ PI'OC cpennero mnpoeccHoHaIbHOTO
obpazoBanus no crenraibHocTH 09.02.07 MHbOpMaMOHHBIE CUCTEMBI M IPOTPaMMHPOBAHHUE.

1.2. MecTo IMCHUILVIMHBI B CTPYKTYpe NPOrpaMMbl NMOATOTOBKH CIIELHAJIMCTOB CPeIHero
3BEHA:

[Tpeamer oTHOcHUTCSA K 0a30BBIM AMCLUIUIMHAM M BXOAUT B 00I1€00pa30BaTE/IbHBIA LUK
texundyeckoro npoduius IIMICC3 nmo cnemmansrocTr 09.02.07 MHopManmoHHbIe CHCTEMBI U
IPOrpaMMUPOBAHUE.

1.3. Ile1u 1 3a1a4u npeaMeTa — TPe0OBAHHUS K pe3yJibTATaAM OCBOCHHS NpeMeTa:
OcBoeHue conepkanus yueOHoro npeamera «MareMaTuka» 00ecTieunBaeT JOCTHKCHHE

00y4aroIUMUCS CIEYIOIUX PE3YIbTAaTOB:

JIMYHOCTHBIX:

— c(opMHPOBAaHHOCTh MPEJCTABICHUM O MaTEeMAaTUKE KaK YHUBEPCAIbHOM S3bIKE HAYyKH,
CPEJICTBE MOJICIMPOBAHUS SIBJICHUN U IPOLECCOB, UAESIX U METOAAX MAaTEMAaTUKH;

— T[OHMMAaHUE 3HAYUMOCTH MAaTeMaTUKU JUIsl  HAyyHO-TEXHHYECKOTro  Iporpecca,
c()OPMHUPOBAHHOCTh OTHOIICHUS K MaTeMAaTHKe KaK K 4YacTh OOIICUeIOBEUECKOM
KyJbTYpbl uepe3 3HAaKOMCTBO C HCTOpPMEH pa3BUTUS MaTEeMAaTUKH, 3BOJIOLHUEH
MaTeMaTHYCeCKUX HJICH;

— pasBuTHE JIOTMYECKOT0 MBILICHUS, IPOCTPaHCTBEHHOI'O BOOOpakeHus,
ITOPUTMUYECKON KYJIBTYpbl, KpUTUYHOCTH MBILUIEHUS HA YpOBHE, HEOOXOIUMOM JUIs
Oyaymeit mnpodeccHOHaIbHOM JAEATENbHOCTH, Ui TNPOJOJDKEHUS 00pa3oBaHUs M
camMo00pa3oBaHus;

— OBJaJI€HHE MAaTeMAaTUYECKMMHU 3HAHUSAMHU U YMEHHUSIMU, HEOOXOIUMBIMU B ITOBCETHEBHOM
JKU3HU, JUISI OCBOEGHUS CMEXKHBIX E€CTECTBEHHO-HAYUYHBIX IUCUUIUIMH M JUCLMILIUH
npo¢eCCHOHATIBHOIO LUKJIA, Ul MOJIydYeHUs] o0pa30BaHUs B 00JacTsAX, HE TpeOyromux
yriayOJIeHHON MaTeMaTHyecKOi MOArOTOBKHY;

— TOTOBHOCTh M CIIOCOOHOCTb K OOpa30BaHHIO, B TOM YHCJIE€ €aMOOOpa3oBaHHIO, Ha
NPOTSKEHUH BCEH JKU3HU; CO3HATEIbHOE OTHOILLIEHUE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHIO YCTIEHIHOM NMpo(dheccCHOHaIbHONW U 00IIECTBEHHOM JesITeIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW TBOPYECKOM U OTBETCTBEHHOM
JESATEIBHOCTH;

— TOTOBHOCTh K KOJUJIEKTUBHOH paloTe, COTpPYAHMYECTBY CO CBEPCTHUKAMU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOU, yueOHO-HCCIe10BaTeNbCKON, MPOEKTHON U
JIpYTUX BUAAX AESITEIbHOCTH;

— OTHOUICHHE K NPO(ecCHOHANTBHON AEATENbHOCTH KaK BO3MOKHOCTH y4acTHUs B PELIEHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIIMOHATIBHBIX ITPOOIIEM;

MeTanpeAMeTHbIX:

— YMEHHE CaMOCTOSATEIbHO OIpeNesaTh LU JEATEIbHOCTH W COCTAaBJIATH IUIAHBI
JEATEIIBHOCTH; CAMOCTOATEIBHO OCYLIECTBIIATH, KOHTPOJIMPOBATh M KOPPEKTHUPOBATH
JeSITENIbHOCTD; UCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JJOCTUKEHHS TOCTABIEHHBIX
Heneil W peanu3alUM IUIAHOB JICATENIBHOCTH; BBIOMPATh YCHEUIHbIE CTpaTerdd B
pa3IMYHbIX CUTYaIUsX;

— YMEHHME MpOJIYKTHBHO OOIIaTbCs M B3aUMOJCHCTBOBaTb B IPOLIECCE COBMECTHOM
JeSITEIbHOCTH, YYUTHIBaTh MO3ULUU JAPYTUX YYACTHUKOB JESTENbHOCTH, 3(PPEKTUBHO
paspematb KOH(QIUKTHL;

— BJaJIcHWE HaBbIKaMH II03HABATEIbHOM, Yue€OHO-HUCCIIEOBATENbCKOM U MPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pellieHus MpoOsieM; CIOCOOHOCTh M TOTOBHOCTh K



CaMOCTOSITEIBHOMY IIOMCKY METOJOB PEIICHUs NPAKTHUYECKHUX 3aJad, MPUMEHEHHIO
Pa3IMYHBIX METOJOB ITI03HAHMS;

TFOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOATENBbHOM HH(GOPMAllMOHHO- I103HABaTEIbHOMN
JIEATEIbHOCTH, BKJIKOYas YMEHHME OpPHMEHTHPOBATHCS B  Pa3IMYHBIX HMCTOYHHKAX
UH(pOPMaLIUU, KPUTUYECKU OLIEHUBATh U MHTEPIPETUPOBATh MH(POPMALUIO, TOITy4aeMYIO
U3 pa3JINYHbIX HCTOYHUKOB;

BJIAJICHUE SI3bIKOBBIMU CPEACTBAMHU: YMEHHUE SICHO, JIOTUYHO U TOYHO U3J1araTh CBOIO TOUKY
3pEHMs], UCIIOJIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPELICTBA;

BJIAJICHUE HaBbIKAMM I103HABATEJIbHOM pE(IEKCMM KaK OCO3HaHMs COBEPIIAEMbIX
JIEHCTBUM M MBICIMTENBHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAaHUM, IPAHMIL] CBOEIO
3HAHUS U HE3HAHUS, HOBBIX II03HABATEIIbHBIX 33Ja4 U CPEICTB IS UX JOCTUKCHMUS;
[EJICYCTPEMIICHHOCTD B IMMOMCKAX U MPUHIATUN PEIICHHH, COOOPAa3UTEIbHOCTh M MHTYHIINA,
Pa3BUTOCTb MPOCTPAHCTBEHHBIX MIPEICTABICHUN; CHOCOOHOCTh BOCIIPUHUMATh KPacoTy U
TapMOHHMIO MUDA;

NnpeaAMETHBIX:

c(OPMHPOBAHHOCTh TIPEAICTABICHUI O MaTeMaTUKE KaK YacTH MHUPOBOW KyJbTYPHI U
MecTe MaTeMaTUKM B COBPEMEHHON LUBWIM3ALUM, CIIOCO0aX ONMCAHUS SBICHUN
peaIbHOTO MUpa HA MATEMAaTUYECKOM SI3BIKE;

c(OPMHPOBAHHOCTh MPEJCTABICHUA O MaTeMaTHMYeCKMX HOHATUSAX KaK BayKHEHIIMX
MaTE€MaTUYeCKUX MOJEISIX, MMO3BOJSIOIIMX ONMMCBIBATH M M3y4aTh pa3HbIC IPOLIECCHI U
ABJICHUS; IOHUMaHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO IOCTPOCHHUS MATEMATUYECKUX
TEOPUL;

BJIAJICHUE METOJAaMHU JOKa3aTelbCTB M AJTOPUTMOB PEIICHUS, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

BJIQJICHUE CTAaHAAPTHBIMU IPUEMAMH DELIEHUS pPALMOHAIBHBIX M HPpalOHAIbHBIX,
II0Ka3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH U HEPABEHCTB, X CUCTEM;
MCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOrpamMM, B TOM YHCIE Ul MOMCKA IIyTH
peleHus U WUIFOCTPALMK PELICHUS YPABHEHUM U HEPABEHCTB;

c(OPMHPOBAHHOCTh MPEJCTABICHUI 00 OCHOBHBIX MOHATHAX MAaTEMAaTUYECKOIO aHAJIN3a
U WX CBOMCTBAax, BIAJEHHE YMEHHEM XapaKTepPH30BaTh IOBEACHUE (DYHKIHIA,
UCIIOJIb30BAaHUE MTOJIYYCHHBIX 3HAHUM IJIs OIIMCAaHUA U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEH;
BIIQJICHUE OCHOBHBIMHU IOHATHSAMHU O IUIOCKUX M IPOCTPAHCTBEHHBIX I'€OMETPUYECKHX
¢urypax, HX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTb YMEHMS PpacIO3HaBaTh
reoMerpuueckue (Urypsl Ha uyepTekax, MOJEISAX U B PEAbHOM MHUpE; MPUMEHEHHUE
U3yYEHHBIX CBOMCTB reoMeTpruecKux (Gpuryp u ¢Gopmys Al peleHus: TeOMeTPUYECKIX
3a/1a4 ¥ 33J1a4 C PAKTUYECKUM COJICpKAHUEM;

cOPMHPOBAHHOCTh  NPEACTABICHUH O mpoleccax U SABICHUAX, HMEIOIIUX
BEPOSITHOCTHBIA XapakTep, CTAaTHCTHYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MHUpE,
OCHOBHBIX IIOHATHSAX DJJIEMEHTAPHOM TEOPUM BEPOSATHOCTEM; YMEHHMM HaxXOIWUTh U
OLICHUBATh BEPOSATHOCTH HACTYIJIEHUSI COOBITUH B MPOCTEUINX MPAKTUYECKUX CUTYAIUAX
Y OCHOBHBIE XapAKTEPUCTUKHU CIIyYalHbIX BEIMUUH;

BJIQJICHUE HABBIKAMU MCIIOJIBb30BaHUS TOTOBBIX KOMIBIOTEPHBIX IIPOrpamMM IIPU PELICHUN
3a/1a4.

1.4. PexomeHayeMoe KOJIMYECTBO YaCOB HA OCBOEHHUE POrPaMMBbI NpeAMeTa:
MakcumanbHas ydeOHas Harpy3ka oOydaronierocsi coctaBiseT 246 gaca, B TOM 4ucie
oOsi3aTenpHas ayAuTOpHas yueOHas Harpy3ka — 234 yaca.



2. CTPYKTYPA U COAEP/)KAHUE YYEBHOI'O INIPEJIMETA

2.1. O0beM y4yeOHOr0 mpeAMeTa M BUIbI Y4eOHOH padoThl

Bup yueOHoii padoThl

O0BeM yacoB

MakcumanbHas yueOHas Harpy3Ka 246
O06s13aTeJibHAsI ayAUTOPHAs y4eOHAasi HATPY3Ka 234
B TOM YHCIIE:
Jlexnun 140
MPAKTUYECKHUE 3aHATUS 94
HroroBasi arrecTanus - 3K3aMeH 12




2.2.

TemaTuyeckui UIaH U coAepKaHue y4eOHOro npeaMera MaTremMaTuka

HanneHoBAHIe Copep:xxaHue y4eOHOr0o MaTepuasa, IpaKTHYeCKHe 3aHATHUS, Obnen YpoBeHb
PAIEIIOn H TeM caMoCTOsITeJIbHAsI padoTa 00y4aroIMXcst YACOB ocm;eﬂn
1 2 3 4
Breenme MaremaTika B HayKe, TEXHUKE, HH(DOPMAIIMOHHBIX TEXHOJIOTUSX U TPAKTHYECKOH 5 1
nesitenibHOCTH. Lenu 1 3agaun n3ydeHusi MaTeMaTUKU ITPU MOATOTOBKE CHEIUAINCTOB.
Pa3nen 1. Anredopa 92
Cogepkanue y4eOHOro Mareprasa 4
1 | Wcropus pa3Butusi OHATHS yucia. JlelcTBUTEIbHBIC YHCTIA. 2
Tewa 1.1. Passurue 2 | Hecaruunble mpUOIMKEHUS JEHCTBUTEIBHBIX YHCE. 2
MIOHATHS O YHCIIe
[IpakTrueckue 3aHATUS
1 ‘ [TorpemHocTy NpUOINKEHHBIX 3HAUCHUI YHCE. 2
Coneprkanue ydeOHOro Marepuana 8
1 | CreneHs c parMoHaIbHBIM U IEHCTBUTEIBHBIMU MOKA3aTENIMU, X CBOICTBA. 2
2 | KopHu HaTypanbHOM CTENEHU U3 YUCiIa U UX CBOMCTBA. 2
T 12 K 3 | Jlorapudmer u ux cBoiictBa. OCHOBHOE JOTapU(PMHUUECKOE TOKIECTBO. 2
CTeﬁrﬁﬂ,'Héra%i IE)HI\ZH 4 | JlorapudmupoBaHue v MOTCHIIUPOBAHUE BBIPAKEHUH. 2
[TpakTuyeckue 3aHATHS 6
1 | Crenenu u ux cBOMcCTBA.
2 | Kopau u ux cBOMCTBA.
3 | Jlorapudmbl 1 BX CBOMCTBA.
CopepxaHue yaeOHOT0 MaTeprala 6
1 UYucnoBas ¢yuknusa. I'papux dynkuuu. Ilpocreiimime npeobpazoBanus rpadukos 2
GyHKIIH.
CpoiicTBa (yHKIMH: MOHOTOHHOCTh, OTPaHHYEHHOCTh, UYETHOCTh M HEYETHOCTH,
Tema 1.3. @yHkuumy, 2 MIEPUOUYHOCTb. 2
X CBOHCTBA U 3 | Obparrbie hyakmmn. ['paduk odpaTHOM QyHKIHH. 2
rpaguKy ITpakTHyeCcKue 3aHATHS 6
1 | IToctpoenue rpaduKoOB ¢ TOMOIIBIO MpeoOpa3oBaHMIA.
2 | OyHKIWH, UX CBOHCTBA M TpaduKy.
3 | ObpatHble (HyHKIMH, UX CBOMCTBA U TPaPUKH.
CopepxaHue yaeOHOTo MaTepuana 14




Tema 1.4. CteneHnsie,
IOoKa3aTeIbHbIE U
norapupMUIEcKue

byHKIHH

Crenennas GhyHKuus, €€ rpadku U CBOKCTBA.

ITokazarenpHas GyHKIMS, €€ Tpa KU U CBOMCTBA.

ITokasaTenbHbIC YPABHEHUS.

IlokazaTennHBIC HECPAaBCHCTBA.

Jlorapudmuueckas pyHkims, e€ rpaguku U CBOHWCTBA.

Jlorapudmuueckue ypaBHEHUSI.

~NOoOOHAWIN|EF

Jlorapudmuueckrue HEpaBeHCTBA.

NININININININ

[IpakTrueckue 3aHATUS

1

Crenennast GyHKIHSL.

2

IlokazaTennHBIC YpaBHCHUA 1 HCPAaBCHCTBA.

3

Jlorapudmuyeckue ypaBHEHUS] M1 HEPABEHCTBA

4

[TokazarenbHas u gorapudmuyeckas GyHKIUU.

Tema 1.5. OcHOBEI
TPUTOHOMETPUU

CopepxaHue yaeOHOro MaTrepuana

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

CoOTHOUIICHUSI MEXKIY TPUTOHOMETPUIECKUMHU (PYHKIUSIMHU OJHOTO apTyMEHTA.

V=Sl X,V =COsX

Tpuronomerpuieckue QyHKIUH ° , UX TpaKu ¥ CBOMCTBA.

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

ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC, aDKKOTAaHI€HC YnCJIa.

[Ipocreiime TPUrOHOMETPUUECKHUE YPAaBHEHUSI.

[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA.

DopMysIbl IPUBENCHUS.

O |ONoo| bW (N -

TpuroHomerpuyeckue  QyHKIMM CyMMbl W pPa3HOCTH  JIByX  apryMeHTOB.
Tpuronomerpuueckue GyHKIUHN YABOSHHOIO M MMOJOBUHHOI'O apTyMEHTOB.

[ERY
o

[IpeoOpa3oBanrue NpPOU3BEACHHUS TPUTOHOMETPUYECKUX (YHKIUH B anreOpanydeckyro
CYMMY.

11

IIpeoOpa3oBaHue CyMMBI M pa3HOCTH JIBYX OJTHOMMEHHBIX TPUTOHOMETPUYECKUX (HYHKIUH
B [TPOU3BE/ICHHUE.

22

NIN|IDN N DN

N

N

HpaKTI/I‘{eCKHe 3aHATUA

1

CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HCa YUCIIa.

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

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

Pemenue TPUTOHOMCTPHICCKUX ypaBHeHHfI.

o |

Pemenue TPUTOHOMCTPHYCCKUX HCPABCHCTB.

16




[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIPAXKEHHUM C MOMOLIBI0 (POPMYJ MPUBEACHMUS,

6
(bopMyIT CIOKEHHUS.

7 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKCHHUN C MOMOIIBIO (POPMYJT YABOCHHOTO U
HOJIOBUHHOT'O apTyMEHTOB.

8 [IpeoOpazoBanre NPOU3BEICHUS, CYMMBI M Pa3HOCTH JIBYX TPHIOHOMETPHYECKUX

(GyHKIHH.

JAnddepeHniupoBaHHbIH 3a4eT

Pa3pen 2. Hayajia MaTeMaTH4eCKOro aHaJIu3a 58
Cogepkanue ydeOHOro Marepuaa 6
1 | beckoHeuHas uuciIOBasi MOCIEAOBATENBHOCTD. [Ipenen yucaoBoil mocnen0BaTeIbHOCTH. 2
2 [Ipenen ¢ynkumu. Teopembl o mpenenax ¢yHkmuil. [IpaBuia BeIUUCICHUS TPEICTIOB. 2
Tema 2.1 Teopus 3ameyaTesbHbIC TTPECIIbI. _
HpeIeNioB 3 HenpepbiBHOCTh (yHKIMH B TOYKE M Ha NpoMexyTke. Touku paspbiBa. CBoiicTBa 2
HETPEPBIBHBIX (DYHKITHIA.
IIpakTnueckue 3aHsATUA 4
1 | IIpenensr.
2 | HermpeppIBHOCTD ()YHKIIMM B TOUKE U Ha MPOMEXKYTKe. TOUYKHM pa3pbiBa.
CopepxaHue yaueOHOro Marepuana 16
1 [MpousBomnas ¢Qyaknum, e€ reoMmeTpudyeckuid u ¢u3udeckuii cmbicn. [IpaBuia 5
muddepeHpoBaHus.
2 [Ipon3BonHas cTeneHu ¢ MPOU3BOJILHBIM MoKa3zareneM. [IpasBuiio nuddepennupoBanus 5
CJIO’)KHOW (DYHKIIMH.
3 | Ilpou3sBoiHbIE MOKA3aTEIbHOM U JIorapuGMudeckoi GpyHKIHiA. 2
4 | [Ipou3Bo/iHbIE TPUTOHOMETPUUECKHUX U OOPATHBIX TPUTOHOMETPUUYECKUX (PYHKIIUH. 2
Tena 2.2 5 @u3nYecKue U reOMETPUYECKUE MPUIIOKEHUS IPOU3BOJAHON. Y PaBHEHUE KAcaTEeIbHON K 2
. rpaduky GyHKIUU.
[IponsBonHas u eé 6 = 2
N Judpdepennnan GyHKIMU U €ro T€OMETPUUYECKUI CMBICIL.
7 | YcaoBus Bo3pacTaHus U yObiBaHUS QYHKIIMH. DKCTpeMyM (YHKIIMH. 2
8 Bropas npousBoaHas u e€ gusnueckuii cMpicia. Beimykinocts rpaduka yHkiuu. Touku 5
neperuba. VccnenoBanue QyHKIMH.
[TpakTHueckue 3aHsTH 10

1 | IIpousBoaHas GyHKIMH.

2 | Ilpon3BogHBIE TPUTOHOMETPHYECKUX U OOPATHBIX TPUTOHOMETPHUYECKUX (DYHKIINH.
3 | Auddepennman pyHkmmm.

4 | I[IpousBonHas Broporo nopsjaka. Bemmyknocts rpaduka pyakiuu. Touku neperuba.




9) \ Wccnenoanne GpyHkumii u nocrpoeHue rpadukos.

Cognepkanne y4eOHOro Mareprana 14
1 [TepBooOpasnas. Heomnpenenéuuplii mHTErpan u ero cBoiictBa. OCHOBHBIC (HOPMYJIBI 5
WHTETPUPOBAHUSI.
2 | 'eomeTrpuyeckue u Gpunveckre NPUIOKEHHsI HEONPEAeIEHHOT0 HHTErpasa. 2
3 | UHTerpupoBanue METOI0M 3aMEHbI IEPEMEHHOI. 2
4 WNurterpupoBanne no yactsaM. VIHTErpupoBaHHE HEKOTOPBIX TPUTOHOMETPUUYECKUX 5
(GyHKIHH.
Tema 2.3. Unterpanu | 5 Ol'[peI[CJ'{:éHHBIfI HMHTETpaJl W €ro reoMeTpuyeckuii cmbici. OCHOBHBIE CBOMCTBA 5
€ro MPHIIOHKEHHS ONpENENEHHOTr0 MHTErpana. _
6 | Beruncnenue onpenenéHHOro HHTErpajia MeToaaMu 3aMeHbl IEPEMEHHOI, 110 YacTsIM.
7 | [IpumeneHue onpeaenEHHOr0 UHTErpaia JUisi BBIYUCIECHUS TUIOMIA el MIIOCKUX Guryp. 2
[IpakTuueckue 3aHATUS 8
1 | Heonpenen€uuplil HHTErpal.
2 | OnpenenéHHbIN UHTETPAIL.
3 | UnTerpupoBanue METO10M 3aMEHbBI IEPEMEHHOM.
4 | Boruncnenue miomaziei miockux ¢uryp.
Paznen 3. leomerpust 64
CopepxaHue yaeOHOro MaTrepuana 6
1 OcCHOBHBIE TIOHSTHSI U AKCHOMBI CTEPEOMETPUM, CIEACTBUSA M3 akcuoM. [IpsmMbie B 2
npoctpanctie. [IpsiMast 1 MIIOCKOCTh B MPOCTPAHCTBE.
2 | TIIOCKOCTH B IIPOCTPAHCTBE. 2
Tema 3.1. IIpsamsble u 3 | TIa o I o 2
IOCKOCTH B pajuIeIbHOE IPOEKTUPOBAHKE U €ro cBoWcTBa. [itomans OpTOroHaIbHON MPOEKINH.
NpoCTpaHCTBE IIpakTHueckue 3aHATUS 6
1 | CgoiicTBa mapauieIbHOCTH MPSMBIX U TIOCKOCTeH. [leprieHauKymnsp u HaKJIOHHASL.
TeopeMa o0 TpEX nepneHANKYIIIpax.
2 | IIpsiMble B IpOCTpPaHCTBE.
3 | IlnockocTH B MPOCTPaHCTBE.
Cogepkanne ydeOHOro Marepuana 16
1 [TonsiTre o Muororpannuke. [Tpusma. [Tnomanu 60K0BOM U MONTHOM MOBEPXHOCTEN MPU3M. 5
Tema 3.2. CedeHusi NpU3MBI.
MHororpaHHuKH 2 | [Napannenenunen, NpsMOYTOJILHOM MapaieNenunes], X CBOWCTBA. 2
3 [Mupamuna. Ilnomanu OOKOBOM M TOJMHOM mMOBepXHOCTeW nHpamuisl. IlocTpoenue 5

MIAPaMUJIbI U €€ MIIOCKNUX CEUYCHHM.




CBOMCTBO MapaJUIEIbHBIX CEUEHHM B mNHpamuie. Yceu€HHas nupamuaa. llnomanu

4 OOKOBOH M MOJIHOW MOBEPXHOCTEH YCEUCHHOM MUPaMUJIBI. 2
5 | IIpaBwibHas nupamua. 2
6 | IlpaBuiIbHBIE MHOTOTPAaHHHKH. 2
7 Ilonatne o0O0bEMAa W IUIOIIAAM TOBEPXHOCTH reoMeTpudeckux Teia. OO0BEMBI 2
napajuiesienune/s1a, pu3Mbl.
O0BEMBI MMpaMK/JIbl, YCEUEHHOW TUPAMUJIBI. 2
[IpakTrueckue 3aHATHS 10
1 | CpoiicTBa mpU3MBbI U apaJIJICIICIHIICIA.
2 | CpoiicTBa MUpaMH/IBL.
3 | IlpaBusibHbIE MHOTOTPaHHUKH.
4 | O6bEMbI Napaieenue1a, IPU3MBbl.
5 | O6bémMbI nUpaMubl, YCEYEHHON TUPaMU/IBL.
CopepxaHue yaeOHOro MaTepuana 12
1 | Hummaap. Cedenus munuHIpa. Brivicannas u onucaHHas MpU3MBIL. 2
2 | Konyc. Ceuenus koHyca. BricanHasi 1 OnvicaHHAsI TAPAMH/IBI. 2
3 [Map. Ceuenue mapa. KacarenbHas IIOCKOCTh K Iapy. BrucaHHble M ONUCaHHbIE 5
MHOT'OI'PaHHHKH.
4 Obmas dhopmyna s 06bEMOB Ten Bpamienus. O0béM nunuHapa. [lnomaan 60xoBoii 1 5
Tema 3.3. Tena n IIOJIHOM IMOBEPXHOCTEH LUIMHJPA.
TTOBCPXHOCTH 5 OO0BéMBI KOHYCa, yceu€HHOro konyca. Ilmomaan OOKOBOM M TMOJTHON HOBEpXHOCTEH 5
BpamcHH KOHYCa, YCEUEHHOr0 KOHYCA.
5 O0BvéMm mapa u ero uyacreil. Ilmomanp cdepsl M cepuueckoil 4acTH MOBEPXHOCTH 5
IIIAPOBOTO CEKTOpA.
[TpakTHyeckue 3aHATHs 6
1 | Tena 1 MOBEPXHOCTH BpaIllEHHUSL.
2 | Il;momaim MOBEPXHOCTEH TEJ BpaIeHMSsL.
3 | O6BEéMmBI TEN BpallleHusl.
Coneprkanue y4eOHOro MaTepuana 4
1 Bekrops! B mpoctpancTBe. [IpsMoyrobHbIe (IEKapTOBBI) CHCTEMBI KOOPIUHAT. 5
JIBI>KEHHE U MapaJlle]IbHbIN IEPeHOC B TPOCTPAHCTBE.
Tema 3.4. Koopaunarsl 5 Onepanyu Haj BEKTOpAMH, 3aJaHHBIMM CBOMMH KOODJMHATAMH HA IUIOCKOCTH M B 5
U BEKTOPBI npoctpaHcTBe. CKalsipHOE MPOU3BEIEHUE BEKTOPOB U €r0 CBOMCTBA.
[TpakTHyeckue 3aHsATHs 4

1

BekTopsl B IpOCTpaHCTBE.

2

CKaJ'IprHOC IMMPOU3BCACHUC BCKTOPOB U CT'O CBOICTBA.
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Paznea 4. KomOuHaTOpPHUKA, CTATHCTHKA M TEOPUS BEPOSITHOCTEH

18

Cognepkanne y4eOHOro Mareprana 4
1 | OcHoBHBIE OHATHSA KOMOMHATOPUKU. PazMelieHus, nepecTaHoBKU, COYETaHHS.
Tema 4.1. DnemeHTbI =
®opmyna 6unoma Herorona. CoiicTBa OMHOMHUANBHBIX KO3 duureHToB. TpeyroapHUK
KOMOWHATOPUKH 2
[Tackass.
[IpakTnueckoe 3aHsATHE 2
1 | Dnements koMOuHaTopuku. bunom Hetotona. Tpeyronsuuk Ilackarns.
Cogepkanue ydeOHOro Marepuasa 6
1 IIpenmer Teopun BeposTHOCTE. CoObITHE, BUIBI Ciay4ailHbIX coObITHI. Kiaccuueckoe
OIIpeJIeJIEHUE BEPOSATHOCTU COOBITHSIL.
2 | Teopembl CIIOKEHHS] U YMHOKEHUS] BEPOSITHOCTEH.
Tema 4.2. DnemeHTbI
. IIpencraBnenne  paHHbBIX.  ['eHepanbHas ~ COBOKYNHOCTb,  BbIOOpKa,  cpejHee
TEOpHHU BEpOsTHOCTEH | 3 9 N
N apupmernueckoe. Jluckpernas ciydaiiHas BEIMYMHA U €€ XapaKTEPUCTUKH.
U MaTeMaTUYeCKOU
[IpakTHyeckoe 3aHsTHE 6
CTaTUCTUKH =
1 | DnemeHTHI TEOPUU BEPOSITHOCTEM.
2 | Teopembl CIIOKEHUS U YMHOKEHUS] BEPOSITHOCTEH.
3 YucnoBble XapaKTEpUCTUKU CIy4alHOM BEIMYMHBI: MaTEeMAaTUYECKOE OKUAAHUE U
JCIIEpCHsl.
IIpoMe:xyTOUYHAsI aTTecTANMS 12
Bcero: | 246

11



3. YCJIOBUSI PEAJIM3AIIMA PABOYEH ITPOTPAMMBI YYEBHOI'O
INPEJIMETA

3.1. Tpe6oBaHusl K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecredyeHn 0

Peanu3anus nporpaMmel mpeaMeTa TpeOyeT HaTM4Ius kKaOuHeTa «MaTeMaTHKa.
O6opynoBanue kabuHeTa 1 pabOYNX MECT KaOWHeTa:

— TI0CaJ0YHBIC MECTA IO KOJIMYECTBY 00YJAIOIINXCS;

— pabouee MeCTO MperoaaBaTers;

— IIeYaTHBIC MOCOOMS: TEMATHUCCKUE TAOIHIIBI IT0 MAaTEMATHUKE (CTECH/IBI).
TexHUYECKHE CPEACTBA OOYICHHUS:

— KOMIIBIOTEP C JIMIICH3UOHHBIM IMPOTrPAMMHBIM 00ECIICUCHUEM;

—  MYJIbTUMEIHATPOCKTOP.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus
Ilepeyenb pexomMeHaAyeMbIX Yy4eOHBIX H3AaHMi, UHTepHET-pecypcoB, IONOJHUTEIbHOMN

JMTEepaTypbl

OCHOBHBIE UCTOYHUKU:

1. bamvakoB M.M. Matematuka: yuebnuk / bammmakos 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 mocobue / bammvakos

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

JlonmoTHUTEIbHBIC HCTOYHUKH

1. boromonos H.B. [Ipaktuueckue 3aHATHS IO MaTeMaTuke: Y4eOHoe mocodue st
CpeIHUX CIIeNUANTbHBIX YaeOHBIX 3aBeneHui/H.B. boromonoB. — 6-e u3z., ctep. — M.: Brici.
mkK., 2003. — 495 c.
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4. KOHTPOJIb U OILEHKA PE3YJBTATOB OCBOEHUSA YYEBHOI'O

INPEJIMETA

KoHTposb 1 o11eHKa pe3yIbTaTOB OCBOCHHS MPEAMETA OCYIIECTBIISCTCS MperoaBaTeIeM
B IIpollecCe MPOBEACHUS MPAKTUUYECKUX 3aHITHM, TECTUPOBAHUSA, a TAaKXKE BBIMOJHEHUS
00yJarouMMUCS HHIUBUAYAIBHBIX 32JIaHUM, TPOCKTOB, UCCIICIOBAHUM.

®opmMa KOHTPOJIS
pe3yJabTaTOB 00y4eHHs

Kpurepuu onieHku pe3yabTaToB
o0yueHust

[TpoBepounas pabora,
KOHTpOJIbHas paboTa

— «OTIMYHO» BBICTABISIETCS OOydaromeMycs, eciau padora
BBIMIOJTHEHA  MOJHOCTBIO, WJIM B  HEH  HUMEITCH
HECYIIECTBCHHbIE ~ OIIMOKH; HA  KAueCTBEHHBIE W
TEOPETUYECKHE BOMPOCHI JaH MOJHBIN, HWCYEPIBIBAIOIIMIA
OTBET JIUTEPATYPHBIM SI3BIKOM C COOJTIOJICHUEM TEXHUYECKOM
TEPMHUHOJIOTUI B orpezesIeHHOM JIOTUYECKON
MOCJEIOBATEIbHOCTH,  NPHBOJUT  HOBBIE  IPUMEDHI,
YCTaHABIMBAaET CBS3b MEXIYy M3y4yaeMbIM U paHee
U3Y4EHHBIM MaTEpUAIIOM 10 KypCy, YMEeT HpPHUMEHHTH
3HAHUS B HOBOW CUTYallUu;

— «XOpOIIO» BBICTABISETCS OOydYaromemycsi, eciu padorta
BBITIOJIHEHA IOJIHOCTbIO MM He MeHee yeM Ha 80 % or
o0bemMa 3afaHus, HO B HEHl HMEITCS HEIO0YeThl U
HECYIIECTBCHHbIC OMIMOKM; OTBET HAa KAYeCTBCHHBIC H
TEOPETUYECKHE BOIPOCHI YIIOBJIETBOPSIET
BBIIICTICPEUNCIICHHBIM ~ TPeOOBaHMUAM, HO  COJEPIKUT
HETOYHOCTHU B M3JIOKEHHUH (PaKTOB, ONPEACTICHUI, OHATHIA,
OOBSICHEHUN B3aWMOCBS3EH, BBIBOJAX M PEHICHUH 33134,
YUaIUiiCs UCTIBITHIBAET TPYAHOCTU B IPUMEHEHUU 3HAHUH B
HOBOH CUTyalluH, HE B JOCTATOYHOU MEPE UCIIOIb3YET CBA3H
C paHee U3y4YeHHBIM MaTepPHaIOM.

—  «YJOBJIETBOPUTEIIBHOY BBICTABISAETCSA 00YUaIOLIEMYCS, ECITU
BBINTOJIHEHA B OCHOBHOM BEPHO (00bEM BBHITIOJTHEHHOM YacTH
cocTaBJIsIeT He MeHee 2/3 oT 0011ero o6bema), HO T0MYIIECHBI
CYILIECTBEHHbIE HETOUHOCTH; 00yJaromuiics oOHapyKUBaeT
NOHMMaHWe Y4yeOHOro Marepuana IpH HEJOCTaTOUYHOM
IIOJIHOTE YCBOECHUS IOHATHA M 3aKOHOMEPHOCTEW; yMeeT
OPUMEHSTH IOJIyYeHHbIE 3HAHUS TPU PELIEHUH MPOCTHIX
3ajad €  WCIOJNIb30BaHUEM TOTOBBIX  (OpPMYIN, HO
3aTpyIHSAETCST TpPH pEIIeHUH KauyeCTBEHHBIX 3a4ad U
CJIO’KHBIX KOJIMYECTBEHHBIX 3ajad, TpeOyrommx
npeoOpa3oBaHus GOPMYIL.

— «HEYAOBJIETBOPUTENILHO» BBICTABIsETCA OOydJaromemycs,
ecni  paboTa B OCHOBHOM HE BBIMOJHEHA (00BeM
BBIIIOJIHEHHOM YacTh MeHee 2/3 oT ofmero ob6sema
3a/1aHus); OOYUYAOIIMICS TTOKa3hIBAeT HE3HAHUE OCHOBHBIX
MOHATUI, HEMOHMMAaHHME H3YYEHHBIX 3aKOHOMEpPHOCTEH H
B3aMMOCBSI3€i, HE YyMEET pemarh KOJMYECTBCHHBIE W
Ka4eCTBEHHbIE 3a/1aUH.

TectupoBanue

OnenuBaercsi  nudepeHIMPOBaHHO B COOTBETCTBHH  C
KPUTEPHUSIMH OLICHOK (CM. TabJuUIly U3 I1.5)
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YceTHBII onpoc

«OTJIMYHOY» BBICTABJISICTCS O0yYAIOMIEMYCs, €CJIH OH TIOJTHO
pPacKpbLI coJiep>KaHue MaTepuana B 00BeEME,
MPEIYCMOTPEHHOM — IPOrPaMMOM;  HM3JIOKHJ ~ MaTephall
IPAMOTHBIM  SA3BIKOM B  OIPEACICHHOM  JIOTMYECKON
MOCJIC0BATEIBHOCTH, TOYHO UCIIOJIB3YS MAaTEMATHYCCKYIO H
CHCLII/IaJ'II/I3I/IpOBaHHyIO TepMI/IHOHOFI/IIO nu CI/IMBOJII/IKy;
MIPABHJIBHO BBIMOJIHKI Tpaduueckoe M300pakeHUEe U WHBIC
YepTeKU W TpauKH, COMYTCTBYIONINE OTBETY; IOKa3al
YMEHHE WJUTFOCTPUPOBATH TCOPETHYCCKHE ITOJIOKCHHS
KOHKPETHBIMH IIpUMEpamMH, I[PHUMEHATh HUX B HOBOWU
CUTyalldd TIPH BBINOJHCHUHM IPAKTUYCCKOTO 3a/IaHUs;
MPOJEMOHCTPHPOBAI ~ yYCBOGHHWE  paHEEe  W3YYCHHBIX
CONYTCTBYIOIIUX  BOMPOCOB,  CHOPMUPOBAHHOCTH W
YCTOMYMBOCTb HCIOJIB3YEMBIX IIPM OTBET€ YMEHUU U
HaBBIKOB, OTBEYaJl CaMOCTOATEILHO 0€3 HaBOIAIIUX
BOTIPOCOB.

«XOpOIII0» BBICTABISICTCS O0YyYarOMIEMYCsl, €CIH OTBET
UMEET OJMH W3 HEJOCTAaTKOB: B H3JIOKCHHH JOMYIICHBI
HeOOJbIIMe MPOOEThl, HE WCKA3UBIINE JIOTHUYECKOTO W
MH(OPMALIMOHHOTO COJCPIKAHUS OTBETA; HET ONPECIICHHOM
JIOTUYECKON TOCIIEA0BATEIFHOCTH, HETOYHO HCIIOIh3YETCS
MaTeMaTHUYeCKas M CICIHATIN3UPOBAaHHAS TCPMUHOJIOTHS H
CHUMBOJIMKA, IIOHYHIGHI)I OJIWH-IBA HEOIO0YECTA HpI/I OCBCUICHHUU
OCHOBHOI'O  COJICp)KaHUS OTBETa, HCIPABICHHBIC 110
3aMEUYaHHIO TIPEIoaaBaTelis; JOMYIICeHbI OMOKa ik Oojee
JIBYX HEIOYETOB TMPH OCBEIICHHH BTOPOCTEIICHHBIX
BOHpOCOB WX B BBIKJIaAKaX, JIETKO I/ICHpaBJIeHHI)IG j1(¢]
3aMEYaHUI0 WIIK BOIIPOCY MPEIoIaBaTelIs.
«YJIOBJICTBOPUTEIILHOY BBICTABIISIETCSI 00YYaIOIIEMYCSI, €CITU
HETOJIHO WJIM HEMOCIEI0BATEIIbHO PACKPBITO COACPKAHKEC
MaTepuana, HO TMOKa3aHO oOIllee MMOHMMaHUE BOIPOCaA,
NMCIIUCH 3any21H€HI/I${ niin I[OHyHIGHI)I OHII/I6KI/I B
OTpeIeIeHUH TOHSTHI, HCMOJIB30BAHUN TEPMHUHOJIOTHH,
yeprexax, OJIOK-CXeM W BBIKIIAJKAX, HCIIPABJICHHBIC TTOCIE
HECKOJIbKUX  HABOJSAIIMX  BOIMPOCOB  MpernojaBaTels;
0OyJaroImuiics HE CHPAaBWICS C NMPUMCHCHHEM TEOPHUH B
HOBOW CUTYyaIlMH TIPU BBIIOJHEHUH MPAKTUYECKOTO 3aJaHMs,
HO BBIMTOJTHIJI 33/IaHUsT 0053aTEIIBHOTO YPOBHS CIIOKHOCTH
M0 JaHHOW TeMe; MPH 3HAHWU TEOPETUYECKOTo MaTepuana
BBIABJICHA HEOIOCTATOYHAA C(i)OpMI/IpOBaHHOCTI) OCHOBHBIX
YMEHHH U HaBBIKOB.

«HEYIOBIETBOPUTENBHO» BBICTABIACTCA OOydaroleMycs,
€CId HE pacCKpPhITO OCHOBHOE COJIEpPKaHHWE Yy4eOHOTO
MaTepuana; OOHApYKEHO HE3HAaHWe WM HEIMOHUMaHHUe
oOygaronuMcs OoJblield WM HauOoJiee BaXKHOW YaCTH
yueOHOro Marepualia; JOMYIIeHbl OMUOKU B ONpEIeICHUH
HOHS[TI/If/i, HpI/I HNUCITOJIB30BaHUHN TepMI/IHOJ'IOFI/II/I, B qepTexcax,
ONOK-cXeMaxX M WHBIX BBIKJIAJIKaX, KOTOPhIE HE UCIPABICHBI
MOCJIE HECKOJBKMX HABOJISANIUX BOITPOCOB MPETOJIaBATEIS.
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10.
11.

12

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

39.
40.
41.

5. ®OH/JbI OHEHOYHbIX CPEACTB
1 cemecTp 00yuenusi. ®opma koHTpOIA — «/IuddepeHnnpoBaHHbIN 32a4eT)
Bonpocs! qisa nposenenus auddepeHmpoaHHoro 3adera 3a | cemectp.

I[CCSITI/I‘IHBIG HpI/I6JII/I)KCHI/I$I ,Z[GflCTBI/ITGJ'IbHBIX yucena. AOCOIIOTHAsE M OTHOCUTEIbHAS

MOTPEIIHOCTH, UX TPAHULLBI.
Kopuu u crenenu. KopHu HaTypaJbHON CTEIIEHU U3 YHCIIA U UX CBOKCTBA.
CreneHb ¢ pallMOHAIBLHBIM U AEHCTBUTEIbHBIMU IIOKA3aTEIAMHU, €€ CBONCTBA

Omnpenenenne uncinoBoit pynkuus. ['padux Gynkuuu. [Ipocreiimme npeodpazoBanus rpaduxos

G YHKIIHA.

CaoticTBa (yHKIUI: MOHOTOHHOCTD, OTPAHUYEHHOCTh, YETHOCTh U HEUETHOCTD, TIEPUOIUYHOCTb.

O6parssie pyukiuu. ['paduk oOpaTHON PyHKITHH.

Crenennast pyHkust Y =X P ¢ HaTypaibHBIM MIOKa3aTelieM CTEIeHH, ¢€ TpadMKu U CBOMCTBA

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
Crenennas pyHkuuss y=x", 20e r = —> 1, x>0 e€ rpaduk u cBOKCTBa

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

m . o
. CreneHnas pynkuuss y=x",r=-— — ¢€ rpaQuK ¥ CBOICTBA

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

[TokazarenbHas ynus y=a*, rae a>0, a#l, e€ rpaduk u cBoiicTa
[TokazarenpHast pyakuus y=a*, rae 0<a<l, e€ rpaduk u cBolicTBa

Oyukuus y= 10gaX, rae a>0, a#l, e€ cBoiicTBa u rpaduk.

Oyukums y= 10gaX, rae 0<a<l, e€ cBoiicTBa 1 rpaduk.

[Tonsitue norapudma. CporicTBa norapupMos.

[Tonsitue norapudma. JlecaTHUHBIE U HATYypaJIbHBIC JIOTAPU(PMBI.
JlorapudmupoBaHue 1 MOTEHIUPOBAHUE BbIPAKECHHII.

Pemenne nokasarenpHbIX ypaBHEHHI.

Pelenue noka3aTebHbIX HEPABEHCTB.

Pemenune norapupMuveckux ypaBHEHHIA.

Pemenue norapupMuuecKkux HEpaBEHCTB.

CooTHOIIeHNs MeX Y TPajyCHON U paJuaHHOW MEpaMHU YTJIOB.
Tpuronomerpudeckue GyHKIUN YUCIOBOTO apryMEeHTa, 3HaKU UX 3HAUYEHUI.
CooTHoOIIEHNS MEX1Yy TPUTOHOMETPUYECKUMHU (PYHKIUSIMHU OJHOTO apTryMEHTa.
@DopMybpl IPUBEACHHUS.

Tpuronomerpuyeckue GyHKIIMH CyMMBbI U Pa3HOCTH JBYX YIJIOB.
Tpuronomerpuyeckne GyHKIUHU IBOMHOIO yria.

Tpuronomerpruyeckue GyHKIIMH TOJOBUHHOTO apryMeHTa.

@opMyIIbl TOHWKEHUS CTETIEHHU.

[IpeoOpazoBaHne CymMMbl M Pa3HOCTH OJHOMMEHHBIX TPUTOHOMETPUYECKUX (PYHKIMMA
IIPOU3BENICHUE.

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

Tpuronomerpuyeckas GpyHKIHS Yy = cos x , €€ rpaduK U CBOICTBA.
Tpuronomerpuueckast GyHKIUS y = tgx , €€ TpaduK U CBOICTBA.
Tpuronomerpuyeckas GyHKIHA vy = ctgx , €€ rpaduK U CBOMCTBA.

[TonsiTue apkkoTaHreHca uncia. QyHKIUS y = arccigx  , €€ TpaduK U CBOMCTBA.
[TonsiTe apkkoTanrenca uncia. DyHkuus y = arcctgx  , €€ rpaduK 1 CBOICTBa.

[MousiTue apkcunyca unciaa. OyHkiwms Y = arcsin x,eé rpaduk u cBoicTaa.
[TonsiTue apkkocunyca uncia. OyHKIus Y = arccos X, e€ rpaduk u cBoicTBa.
Pemenne nmpocTedmyux TPUrOHOMETPUUECKUX YPABHEHUM.
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11.
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14.
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16.
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20.
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24,
25.
26.

27.
28.
29.
30.

31.

32

. Pemienue TpuroHOMETpUYECKUX HEPABEHCTB sin X < a, sin X > a.
. Pemienne TpUroHOMETpUYECKUX HEPABEHCTB COS X < &, COS X > a.
. PelieHne TpuroHOMETpUYECKUX HEPABEHCTB tgx < a, tgx > a.

. Pellienre TpUroHOMETPUYECKMX HEPABEHCTB Cigx < a, Ctgx > a.

2 cemecTp 00yueHusi. DopMa KOHTPOJIA — «IK3aMeH»

Bormpocs! 111 mpoBeaeHUs 3K3aMeHa 3a 2 CEMECTP

[TokazarenpHast pyHkus, e€ rpaduk U cBOCTBa Pemenne mokasarenbHbIX ypaBHEHUH.
[Tonstue norapudma. Cpoiicta orapudmoB. Pemenne morapupmMudecKkux ypaBHEHUMN.
DopMyJIbl TPUTOHOMETPUYECKUX BBIPAKEHUM.

Pemienue npocTeHnx TPUrOHOMETPUYECKUX YPaBHEHU I

[Tpenen pyHKIMU B OECKOHEYHOCTH.

Brruncnenue npenena gyHnkuuu B Touke. [IpaBuia packpbITHs HEONpe1eIEHHOCTH BUAA % .

Brruucnenne npeaena ¢yHkiuu B 6eckoHeuHocTd. [IpaBumiia packpbITusi HeornpeaenEéHHOCTeN

o0
BHIAa — U © — .
o0

[TpousBonHas PyHKIUH, €€ TEOMETPUICCKAN 1 (PU3HUECKUI CMBICI.

[TpaBuna nuddepeHunpoBaHUsl CyMMBbl, Pa3HOCTH, MPOU3BEICHUS, YACTHOIO ABYX (YHKIIMH.
YpaBHeHUE KacaTeNbHOW K TpaduKy () YHKIIHH.

[TpaBuiio nuddepeHupoBanus CI0NKHON HYHKIUH.

®opmyiel qudepeHITpoBaHusI.

VYcnoBust Bo3pacTaHusl U yObIBaHUS (PYHKIIUH.

OkcrpemyMm  ¢yaknun. VMcciaemoBanne (QyHKIMHM HAa OKCTPEMYyM C TIOMOLIBIO TEPBOU
MPOU3BOIHOM.

Bropas mpomsBonmHas u e€ ¢usmueckmii cMbich. MccnenoBanue (YHKIIMU Ha JKCTPEMYM C
MMOMOIIIBIO BTOPOU MPOU3BOIHOM.

[lepBoobOpaznas. Heonpenenénuplil HHTETpal U €ro CBOKWCTBA.

OcHoBHbIE (POPMYIIBI HHTETPUPOBAHHUS.

OmnpenenéHHbI UHTETPAl U €r0 reoMeTpuuecKkuil cMbicia. OCHOBHBIE CBOMCTBA OINpPENEIEHHOTIO
UHTETpaa.

Borluncnenne  omnpenenéHHOro  MHTErpaja METOJOM — 3aMEHbl  NepeMeHHOH, (dopMyia
WHTETPUPOBAHUS 10 YaCTSIM.

Boruncnenue miomaaei niockux GUryp ¢ moMoupo onpeaeEHHOro HHTerpaia.

ITonsaTue BekTopa. JINHENHbIE Onlepanuu HaJ BEKTOPAMHU U UX CBOMCTBA.

CkansipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBONCTBA.

Onepanuu HaJ BEKTOPAMH, 3alaHHBIMA CBOUMH KOoopanHaTaMu. @opMyIbl KOOpAUHAT CEPEANHBI
OTPE3Ka, PACCTOSHMS MEXKIY ABYMs TOUKAMH, KOCUHYCA YIJIa MKy BEKTOPAMH B KOOPIMHATAX.
VY ¢a0BUs KOJUIMHEAPHOCTH U MEPIICHIUKYISAPHOCTH BEKTOPOB.

OcHOBHBbIE IOHATHUS U aKCUOMBI cTepeoMeTpuu. ClIeICTBUS U3 aKCHOM CTEPEOMETPUN
B3aumHoe pacnionoxenue IByX NpsMbIX B pocTpaHCTBe. [Ipu3Hak napainebHOCTH NPSMBIX.
B3anMHOe pacnosiokeHue ImpsMOM M IIJIOCKOCTH B IMpOCTpaHCTBe. [IpH3Hak mapamiesnbHOCTH
IIPSIMOM U INIOCKOCTH.

B3anmuoe pacnonoxkenue AByX miockoctel. [Ipru3Hak napajuieIbHOCTH ABYX ITIOCKOCTEH.
Cy1ecTBoBaHUE MIOCKOCTH, NAPAJUIETbHON JaHHON IJIOCKOCTH.

CBolicTBa napajuIeNIbHBIX TUIOCKOCTEN.

Yronm Mmexnay OpsSMbIMM B IIPOCTpaHCTBE. [leprneHIUKYISpPHOCTH MHPSAMBIX B IPOCTPAHCTBE.
CBONCTBO NMEPIEHINKYISPHBIX IPSIMBIX.

Yronm Mexzay HIpsAMON U IUIOCKOCTBIO. [lepneHauKynsapHOCTh NpsAMOW M IIIOCKOCTH. [Ipu3Hak
NEPHEHANKYIIIPHOCTH IPSIMOM U TNTOCKOCTH.

. CBolicTBa nepneHANKYIIPHOCTH MPSMOM U MJIOCKOCTH.
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. IlepnienauKyisp u HakJIOHHAsA. Teopema 0 TpEX NepneHAUKYIAPaAX.
. Yron Mexay IulockocTamu.  [lepneHaumkynspHOCTH  IBYX — IulockocTed.  Ilpumsnax
NEPIEHIUKYJIIPHOCTHU IUIOCKOCTEH.
[TapannenpHOoe NPOEKTUpPOBaHME U €ro cBoiicTBa. OpPTOroHanbHOE NPOELUPOBAHUE HA
IUIOCKOCTB. [Iimomans opToroHanbHON NIPOEKIUN MHOTOYTOJIbHHKA.
[Tonsitue o Muororpanuuke. [lpusma. Bunsr npusm. O0BEM U MII0IIA16 TOBEPXHOCTH THPAMHIBL.
O0BEMBI TOA00HBIX TNl boKOBas HOBEPXHOCTh MPSAMON IPU3MBI.
[Tapamtenenunen, ero BUAbI U CBOKWCTBA.
[IpsimoyrosibHBIN NTapajuiesienuIie]l U €ro CBOMCTBA.
[Mupamuna. Buast nupamua. CBoiicTBa nmapamiebHbBIX OCHOBaHUIO cedeHuH B nupamujie. O0bEM
Y IIOLIA/(b TOBEPXHOCTH NupaMuibl. OObEMBI TOTOOHBIX TE
IIpaBunbHas nupaMuia. bokoBast MOBEPXHOCTH MPABUIIBHOW ITUPAMUBL.
[IpaBuiIbHBIE MHOIOIPaHHUKH.
Hununaap. Cedenus nunHApa MI0ckocTAMU. OOBEM U MII0LAAb TOBEPXHOCTH LUIMH]pA
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 u omnucaHHbIe
MHOT'OTPaHHMKH.
[TonsiTue o codbITHAX. Busl cirydaitHpix coObITHil. YacToTa 1 BEPOSTHOCTH COOBITHSI.
DneMeHTbl KOMOMHATOPUKH.
TeopeMsl CII0KEHUS U YMHOKEHHSI BEPOSATHOCTEN.
®opMyIibl IOJIHON BeposiTHOCTH, balieca. ®opmyna bepuymin.
MareMaTtnueckoe 0)KMIAHUE U TACIIEPCHUS.

OneHka MHIUBHIYaJbHBIX  00pa3oBaTeNbHbIX  JIOCTIKEHMM IO  pe3yibTaTaM
IIPOMEKYTOUYHOM aTTECTAalMU IIPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:

IIpouent KauecTBeHHas1 OLleHKAa MHAUBHAYAJIbHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTe/IbHBIX JOCTHKEHH I
(mpaBHILHBIX OTBETOB) 0aJ171 (0TMETKA) BepOaJbHBINA AHAJOT
90 +100 5 OTJINYHO
80 + 89 4 XOpo1IOo
70 =79 3 YJIOBJICTBOPUTEIHHO
Mmenee 70 2 HEYJI0BJIETBOPUTEIBHO

Kpurepun onenku:

— 90 + 100% (5 6amioB) MpUCBaUBaETCs O0YYAIOIIEMYCs, €CJIM OH MOJHOCTHIO BBITOTHIII
3a/laHue YK3aMEHAIIMOHHOTO OUiieTa: Aall MPaBUJIbHBIE OTBETHI HA BCE BOMPOCHI U PEIINI
BCE 3a/1a4H;

— 80+ 89% (4 6aymta) mpucBanBaeTCsl 00 yJarOIIEMYCsl, €CJIM OH MTOJTHOCTHIO BBITTOJIHUII OJTHO
NPaKTUYECKOe 3a/IaHue DSK3aMEHAI[MOHHOTO OmiieTa W Jajl TpaBWIGHBIA OTBET Ha
TEOPETUYECKHI BOMPOC, JTUOO BBHIMOTHWI JBa MPAKTUYECKUX 3aJaHMs, HO HE CMOT
IMpaBUJIbHO OTBETUTH HA TeOpeTI/I‘-IeCKI/Iﬁ BOIIPOC;

— 70+79 % (3 6anna) mpucBanBaeTCs 00yJarOIIEMYCs, €CIIA OH IMOJTHOCTHIO BBHITIOJIHIII OJHO
MPAKTUYECKOE 3aJaHUE YK3aMEHAIMOHHOTO OUJIETa U TOMYCTHII CYIIECTBEHHBIC OLTHOKHI
P OTBETE HAa TEOPETHISCKHUIA BOTIPOC;

— w™enee 70% (2 6amna) mpucBanBaeTcsl 00yJarOIIEMyCsl, €CJIM OH HE CMOT BBITIOJIHUTD HU
OJIHOTO MPAKTUYECKOTO 33/IaHUs YK3aMEHAIIMOHHOTO OHIIeTa.
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6. AJANITAIIMS PABOYEM ITPOI'PAMMBI JIJISI JIMIT C OTPAHUYEHHBIMUA
BO3MOXHOCTAMM 3/10POBbS (OB3)

AgnanTupoBaHHas IporpaMma pa3pa0aTbhIBacTcsi IPU HAJIWYUM 3asBJIEHUS CO CTOPOHBI
oOyuaromierocsi (poauTenei, 3aKOHHBIX MpPEICTaBUTENCH) M MEIUIMHCKUX IOKa3aHuH
(pexoMeHaUAMHA  [ICUXOJIOr0-MEIUKO-IIEJaroruueckoil  komuccuu). g uMHBanIMI0B
aJlanTUpOBaHHas — oOpa3zoBaTelbHas IporpaMMa pa3paOaTblBaeTCsi B COOTBETCTBUM €
MHAMBUYaJIbHON pOrpaMMoi peaduIuTaluu.
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