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1. ITacopT padoueii nporpaMMbI
o01eo0pasoBaTe/ibHOM YUEBHOU JUCHUILUIMHBI MaTtemaTuka: ajredpa v Ha4ajo
MaTeMaTH4eCKOro aHAJIn3a, reOMeTPHUs
1.1. O6a1acTh NPUMEHEHUS] TPOTPAMMBbI

Pabouas nporpamma o0mreo0pazoBaTeIbHOM Y4eOHOM TUCIUTIINHBI

«Maremaruka:
asnredpa 1 Hayajlo MaTEMaTUYECKOTO aHAJIN3a, TEOMETPUS SIBIISIETCS YACThIO IPOTPaMMBbl
MOATOTOBKHU CIEUUAIUCTOB CpeaHero 3BeHa no crnennanbHocTh 34.02.01 CectpuHckoe
TEJI0

[Iporpamma oOmieoOpa3oBaTenbHOM  y4eOHOM aucuuIUIMHBL  «MaTemaTHka:
anredpa ¥ Ha4aJI0 MAaTEMaTUYECKOr0 aHAIN3a, TEOMETPHUS» MOXKET ObITh HCIOJIb30BAHA B
po¢heCCUOHATIBHBIX o0pa3oBaTeNbHBIX OpraHu3alMsIX, pean3yoImx
o0pa3oBaTeNbHyI0 MPOTpaMMy CPEIHEro oOIiero oOpa3oBaHUs B Mpeeiaax OCBOCHUS
OporpaMM MOJATOTOBKM KBaJU(UIMPOBAHHBIX PAOOUMX, CIYXAaIIUX M CIEHUATHCTOB
CPEIIHETO 3BEHA.

1.2. MecTo ANCUMILVIMHBI B CTPYKTYpe NPOrpaMMbl NOAT0TOBKHU

CIICNINAJINCTOB CPEAHEI0 3BCHA.

VYyeonas muctuminHa «MATEMATUKA: anreOpa v Havana MaTreMaTH4e€CKOTO
aHaju3a; TeOMETpUs Hu3ydyaeTcss B 0O0IIe00pa3oBaTeIbHOM IIMKJIE Y4€OHOro IuIaHa
[IIICC3 Ha 6a3e OCHOBHOrO OOIIEro 0Opa3OBaHMS C IMOJYYECHHUEM CPEAHEro OOIIEero
o0pa3oBaHUs.

VYuebnas guctumimaa «MATEMATUKA: anre6pa u Hayajga MaTeMaTHYE€CKOTO
aHaju3a; TEOMETPUs» BXOJUT B COCTaB 00s3aTEIbHON MpPEAMETHOM 00yacTH
«Marematuka u uapopmaruka» GI'OC cpennero obiero oopa3oBaHus.

B yuebHOM mnane mecto yueOHou aucuuruimabl «KMATEMATUKA: anrebpa u
Hayaja MaTeMaTUYeCKOTO aHaJIN3a; TEOMETPUs» — B COCTaBE 00I11€00pa30BaTEIbHBIX
y4eOHBIX AUCIUIUIMH TI0 BBIOOPY, (HOPMUPYEMBIX U3 00s3aTEIbHBIX MPEIMETHBIX
obnacteit DI'OC cpegnero obmiero ooOpaszoBanus, it cneunuanbHocte  CIIO
TEXHUYECKOTO Mpoduist mpodeccCHoHanbHOT0 00pa30BaHuUs.

JlucuuIuinHa BXOAUT B COCTaB MPOGUIBbHBIX JUCHUIUIUH 0011e00pa30BaTEeILHOTO
mukna [ HTICC3.

1.3. llesn u 321244 JUCHUIJIMHBI, Pe3YyJIbTATHI 0CBOEHUS TUCIUIJIMHBI:

B copepxanun y4eOHON AUCIUIUIMHBI KyPCUBOM BBIJICIIEH MaTepHall, KOTOPHIH
MpU M3YyYCHUM MaTeMaThka: ajredpa U Hayajao MaTeMaTHYECKOro aHalau3a, reoMeTpus
KOHTPOJIIO HE MOJJICKHUT.

Coneprxanue mporpaMMbl Y4eOHOM TUCIUMIIMHEI MaTtematuka: ainredpa u Hadaso
MAaTEMATUYECKOTO aHAJIN3a, TEOMETPUS HAIPABJICHO HA TOCTUKEHUE CIICIYIOIIMNX LeJIeH:

0 obecneuenre chopMUPOBAHHOCTH MPEACTABICHUIN O COIMATBHBIX, KyJIbTYPHBIX U
HUCTOPUYECKUX (PAaKTOpax CTAaHOBJICHUS MAaTEMaTHKH;
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O obecmeuenne CcHOPMUPOBAHHOCTH  JIOTHYECKOTO,  aTOPUTMUYECKOTO U
MaTeMaTHYECKOTO MBIIUICHUS;

0 obecneuenue chOPMUPOBAHHOCTU YMEHHUM NMPUMEHATH MOTYYEHHBIC 3HAHUS TIPU
pelIEHUN Pa3JIMYHbIX 3a]1ay;

O obecmeuenre cPOPMUPOBAHHOCTH TIPEIACTABICHUNA O MaTEeMaTHKE KaK YacTH
00IIIeueIOBEUECKON KYIbTYphl, YHUBEPCATHLHOM S3bIKE HAYKH, MO3BOJISIONIEM
OTHCHIBATHh M U3y4YaTh PEATbHBIC TTPOIIECCHI U SIBJICHUSI.

OcBoenne coaepkaHusi yueOHOM AMCHUIUIMHBI MaremaTuka: anreOpa U Hadaio
MaTEMaTHYECKOr0 aHajin3a, TeoMeTpus OOECIeunBaeT TOCTHKEHHUE CTyJI€HTaMH
CJIEYIOIINX Pe3yJIbTATOB!

JINYHOCTHBIE PE3yJAbTATBI OCBOCHUA TUCIHHUIIJINHDI:

O C(l)OpMI/IpOBaHHOCTB HpGIICTaBHCHHﬁ 0 MAaTCMATHUKC KaK YHHUBCPCAJIBHOM A3BIKC
HayKH, CpCACTBC MOACIHMPOBAHUA SIBJICHUM H poneccoB, HMACIAX WM MCTOJAX
MAaTCMAaTHKH,

0 noHuMmaHue 3HAYMMOCTM MATEMATHKU Ul HAYYHO-TEXHHYECKOIO Iporpecca,
c(OpMHUPOBAHHOCTh OTHOLIEHUSI K MaTEMATHKE KaK K YaCTH OOIIEYEI0BEUYECKOM
KYJIbTYpbl 4€pe3 3HAKOMCTBO C WCTOPHUEH pPa3BUTHUS MATEMATHUKHU, HBOJIIOLUEU
MaTeMaTU4YECKUX HUJIEH;

0 pasBuTHE JIOTMYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
ANTOPUTMHYECKOU KYJIBTYPBI, KPHTHYHOCTH MBIIJICHUS HA YPOBHE, HEOOXOIMMOM
1utst Oy ry1en npodecCuoHaNbHOU IeATeNbHOCTH, I MPOAOKEHUST 00pa30BaHMUs
1 caM000pa30BaHus;

0 ommameHne MaTeMaTHYCCKUMHU 3HAHUSAMH W yMEHUSMH, HEOOXOJAWMBIMHA B
MOBCEAHEBHOM  JKWU3HHM, JUISI OCBOCHHS CMEXKHBIX €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH W JUCHMIUIMH TMPOQPECCHOHATBHOTO IHUKJIA, JUIsl TOJyYeHUS
oOpa3oBaHusI B 00JIaCTSIX, HE TPEOYIOMMX YrIyOJEHHOW MaTeMaTU4eCKOM
MOJITOTOBKH;

0 roTOBHOCTH U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHuUI0, Ha
MPOTSDKCHUM BCEW JKW3HM; CO3HATEIBHOE OTHOIIEHHWE K HEMPEPHIBHOMY
00pa30BaHUI0 KaK YCJIOBHIO YCHEITHOW MPOoQecCHOHATBbHOW MU OOIIECTBEHHOM
NEeATEeIIbHOCTH,

0 TrOoTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEILHOW TBOPYECKON M OTBETCTBEHHOM
NEATEIbHOCTH;

0 roToBHOCTh K KOJUICKTHBHOW paboTe, COTPYIHHUYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO  TIOJIE3HOW, y4eOHO-UCCIEI0BATEIhCKOH,
IIPOEKTHOM U

O npyrux Bujax AesTEIbHOCTH;
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OTHOIIIEHUE K MPOPECCHOHATBHON NEATEIHPHOCTH KaK BO3MOXKHOCTH y4acTHS B
pEIICHNH JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIMOHAIBHBIX
poOJieM;

MeTaIIpe)IMeTHl)Ie PE3YJIbTATHI OCBOCHUA NUCITUIIJIUHBI:

YMCHHUC CaAMOCTOATCIBHO OIIPCACIIATHL HCIN ACATCIIBHOCTU W COCTABJIATH IINIAHBI
ACATCIBbHOCTH, CaMOCTOATCIIBHO OCYHICCTBJIATD, KOHTPOJHUPOBATH n
KOPPCKTHUPOBATL ACATCIBHOCTL; HCIIOJIIB30BATh BCC BO3MOJKHBIC PECYPChI JIA
JOCTHIKCHH A

ITOCTAaBJICHHBIX ueﬂeﬁ " pCaJIN3alluH IIJIAHOB ACATCIIbHOCTU, BI>I6I/IpaTL YCIICHIIHBIC
CTPAaTCTUH B PA3JIMYHBIX CUTYAlUAX,

YMEHHE MPOIYKTUBHO OOIIATHCS U B3aUMOJICMCTBOBATH B MPOIECCE COBMECTHOM
ACATCIBHOCTH, YYUTBHIBATh TO3UIUMU JIPYTUX YYaCTHUKOB JICSITCIIBHOCTH,
7 pexTUBHO pazpemaTbh KOH(PIUKTHL

BJIaACHNC HaBbIKaMH HO3H3B3TCJII)HOI>1, y‘l€6HO-HCCHeHOBaT€HBCKOﬁ u HpOeKTHOﬁ
ACATCIIBHOCTHU, HABBIKAMHU PA3PCUICHUA HpO6HeM; CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIbHOMY IIOUCKY MCTOIOB PCIICHUA IMPAaKTHYCCKUX 3aaay,
MMPUMCHCHHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHUAA,

TOTOBHOCTh M CIOCOOHOCTh K  CaMOCTOSITENbHOW  MH(OPMAIMOHHO-
[IO3HABATEJILHOM JEATEIBHOCTH, BKIIFOUAsl YMEHUE OPUEHTUPOBATHCS B PA3ITMYHBIX
UCTOYHMKAX HWH(GOpMalUU, KPUTUYECKH OLEHUBAaTh U HUHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYAEMYIO U3 PA3IUYHbIX HCTOYHUKOB;

BJIAICHUC S3BIKOBBIMHU CPCACTBAMH: YMCHHUC SICHO, JIOTMYHO W TOYHO H3JIaraTtb
CBOIO TOYKY 3PCHUA, UCIIOJIB30BATh aICKBATHLIC A3BIKOBBLIC CPCACTBA,

BJIa/ICHUE HAaBBIKAMU TIO3HABATENILHOM peieKCHM KaK OCO3HAHUS COBEpPLIAEMBIX
NEUCTBUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, IPAHUI]
CBOEr0 3HAHMUS W HE3HAHWs, HOBBIX IMO3HABATEJIBHBIX 3a/1a4 U CPEICTB IS MX
JNOCTHKEHUS,

LIEJIEYCTPEMJICHHOCTh B MOUCKAaX M NMPUHATHH PEIICHUH, COOOpPa3UTENbHOCTh U
MHTYUIUS, Pa3BUTOCTh NPOCTPAHCTBEHHBIX MPEACTABICHHUM; CIIOCOOHOCTH
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MUPA;

HpeI[MeTH]:Ie pe3yabTaTbl OCBOCHUSA JUCHMUILJIMHDBI:

c(hOpMHUPOBAHHOCTH MPECTABICHUIN O MAaTEMAaTHKE KaK YaCTH MUPOBOU KYJIbTYPHI
U 0 MECTE MaTEMaTUKW B COBPEMEHHOW LUBUJIU3AIMU, O CIIOCOOAX OMUCAHUS HA
MAaTEMATUYECKOM SI3BIKE SIBJICHUM PEATbHOIO MHUPA;

c(hOPMHUPOBAHHOCTh MPEJICTABICHUNH O MaTEMAaTHYCCKUX TIOHATHAX KaK O
BAKHEUIIINX MATEMATUYECKUX MOEISAX, MO3BOJISIONIMX OMMUCHIBATH M U3Yy4YaTh
pa3HbIE TPOLECCHl W SABJICHUSA; MOHMMAHUE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MOCTPOEHUSI MATEMATUYECKUX TEOPHH;
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O BJIaICHUC MCTOAAMM JOKAa3aTCJIbCTB MW AJTOPHUTMOB PCHICHUA, YMCHHEC HX
IMPUMECHATH, IPOBOANTH JOKA3aTCIbHBIC PACCYXKICHUS B XOA€ PCIICHUS 3aaa4;

0 BnageHue  CTaHIAPTHBIMM  TpPUEMaMU  pELIEHUS  pPAlMOHAIBHBIX U
UppalMOHAIbHBIX,  IOKA3aTENbHbIX,  CTENEHHBIX,  TPUTOHOMETPUUYECKUX
ypaBHEHUI M HEPABEHCTB, UX CHUCTEM; UCIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX
MporpaMM, B TOM YHCJIE JJIsl TIOUCKA MYTH PEHICHUS U WUIIOCTPAIUU PEIICHUS
ypaBHEHUI U HEPABEHCTB;

O C(I)OpMPIpOBaHHOCTB l'IpCI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMOHATHUAX, NACAX U MCTOJaX
MAaTCMATHYCCKOI'O aHaJIn34,

0 BnameHue OCHOBHBIMM MOHATUSAMU O IUIOCKUX M MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBAX; C(HOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTb Ha 4YepTexkax, MOACIAX U B PEAIbHOM MUPE I€OMETPUYECKHUE
(Uryphl; IPUMEHEHUE U3YUEHHBIX CBOMCTB T€OMETPUUECKUX (DUTyp 1 HOpMYIT I
pelIeHns TeOMETPUYECKUX 3a71a4 U 33]1a4 C IIPAKTUYECKUM COJEPIKAHUEM,

O cdopMupOBaHHOCTH MPEACTABICHUN O Mpoleccax U SIBICHUAX, HMEIOIINX
BEPOSATHOCTHBIA XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM
MUpe, 00 OCHOBHBIX MOHSTHUSAX 3JIEMEHTAPHOM TEOPUU BEPOSTHOCTEHN; yMEHUI
HaxXoJWTh U OLICHUBAThb BEPOSITHOCTH HACTYIUICHHS COOBITHMI B MpOCTEHIINX
IIPAKTUYECKUX CUTYALUSIX U OCHOBHBIC XapaKTEPUCTUKHU CIyYAHBIX BEJIMYNH;

O BJIAJICHUC HABBIKAMH HCIIOJIB30BaHWA TI'OTOBBIX KOMIIBIOTCPHBIX ITPOTpaMM IIpH
PCUICHUHU 3aa4

1.4. PexomeHnayeMoe KOJIM4YECTBO YACOB HA OCBOCHHE IPUMEPHOI MPOrpaMMbl
y4eOHOM TUCHUILINHBI:

MakcuMaibHas ydeOHas Harpy3ka cryaeHTa 276 Jaca, B TOM YHCTIE:
00s13aTEIbHON ~ ayAUTOPHOW y4eOHOW Harpy3Ku cTtynenta 212 dacos;
CaMOCTOATENLHOM paboThl CcTyAeHTa 64 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCIUIIJIUHBI:

2.1. O6beM y4eOHOI TUCHUIIMHBI U BUIbI YUeOHOH padoThl

10

Bupa yueOHoi1 padoThI O6bem

yacoB
MaxkcuMmanbHast yueOHast Harpy3Ka (BCero) 276
O0s3arenbHas ayTUTOpHAsE ydeOHast Harpy3ka (Bcero) 212
TeopeTnueckue+npakTudeckue 3aHsATHS 1 cemecTp 82
TeopeTnueckueHpakTUYECKUE 3aHATHS 2 CEMECTP 130
CamocrosiTenbHas paboTa CTyIeHTa 64

Hrorosas arrecrtanus - B popmMe IK3aMeHa

10
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2.2. TemaTuyeckuil mjiad u coaep:xxkanue yueOHou gucuumianabl OY/1.05S MATEMATHUKA: anreopa u
HavajJa MaTEMaTUICCKOIo aHa/in3a; reoMeTpust
HaunmeHoBaHue Copaepxanue yueOHOro MarepuaJa, O0bem | YpoBennb
pa3/1esioB U TeM NMpPaKTHYECKUE 3aHATHS, CAMOCTOSITeIbHAS padoTa CTYJIEHTOB JacoB OCBOEHHUA
1 2 3 4
Paznea 1. Pa3zBurue NOHATHA O YHCIE 31
Tema 1.1. Conep:xkanue y4eGHOro MaTepuasia 6(2/4) 1-2
JIeCTBUTEIBHBIC YHCTIA. Teopernyeckoe 3aHsATHE 2 1
[TpubnmxenubIe 1| Lemnbie 1 paruoHAIbHBIC YUCIIA.
BBITHCIICHUA 2| JlelicTBUTENILHBIE YHCIIA.
3| IIpubnmKkeHHbIC BBIYUCICHHS
4| Pemenue npumepoB
JencrBus c IIpakTH4yeckoe 3aHsATHE 4 2
JEHCTBUTENILHBIMU YUCIaMU. | 1| Ciio)KeHue, BBIUUTAHUE, YMHOKEHHUE U JIEICHUE OOBIKHOBEHHBIX U JECATUYHBIX APOOEH.
PaBHOCHIIbHBIE YPABHCHUSI U | 2| BecKOHEUHbIE MIePUOIUYECKHE JICCATHYHBIE IPOOH 1 OECKOHEUHO HEMEPHOIUICCKIE
HCPaBCHCTBA. JECATHUYHBIE TPOOH.
3| 3anuch OOBIKHOBEHHYIO JIPOOH JICCATUIHON U HA00OPOT.
4| IlpaBuiio OKpyTIeHUS
5| Pemenue npumepoB
Tema 1.2. Conepixanue yue0HOro MaTepuaJia 6 (2/4) 1-2
CreneHb ¢ pallMOHATIBHBIM U | TeopeTH4ecKoe 3aHsITHE 2 1
JCHCTBUTENBHBIMU 1| Crenens ¢ paniioHaIBHBIM MTOKa3aTEIeM
ITOKa3aTCIIAMMY. 2| CteneHsp ¢ AeCTBUTENBHBIM ITIOKA3aTEIIEM.
3| Pemenue npumepon
1 2 3 4
IIpakTH4yeckoe 3aHsATHE 4 2

11
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Crenens ¢ paunoHanbHeiM U |1. | CBoiicTBa apuMETHISCKOTO KOPHS N-OW CTEICHHU.
JEeWCTBUTEEHBIM
HOKa3aTeIAMH. 2.| CreneHsb ¢ paliOHAIbHBIM U JIEHCTBUTEIIBHBIM OKA3aTEIAMU.
Aqu’MeTquCKHﬁ KOpCHb 3.| CBoiicTBa CTENEHH C PAIlIOHAIBHBIM U JICHCTBUTEIBHBIM MTOKA3aTEIISIMH.
HaTypajlbHOM CTCTICHH. 4.| Apudmernueckuii KOpeHb HATYpaJIbHOM CTETIEHHU.
5. | Pemrenne 3agad.
Tema 1.3. Conep:xkanue y4eGHOro MaTepuasia 2 (2/0)
Hpenen yncnoBoit Teoperuyeckoe 3aHsITHE 2
ITOCJICIOBATCIPHOCTH. 1| IMpenen 4KCIOBOI MOCIENO0BATENLHOCTH.
CBoiicTBO MpeAeos. 2| CBOWCTBO MpeenoB.
beckoneuno yObIBaromas P
FeoMeTpiIecKas 3| beckoneyHO yOBIBaIOIIAs TEOMETPHYECKAs IIPOTPECCHSL.
MOCJIeIOBATEIBHOCTD. 4| Pewenue npumepos
Tema 1.4. Conep:xanue y4eGHOro MaTepuasia 2 (2/0)
Yucnoebie pynkimy 1 ux Teopernyeckoe 3aHATHE 2
rpaduKH. 1| Obnacts ompeneneHus U MHOXECTBO 3HA4YCHHH; rpaduk (QyHKIHH, TOCTPOEHUE TpapuKoB
(GyHKIUH, 3aJaHHBIX Pa3IMYHBIMUA CIIOCOOAMH.
2| CpoiicTBa GyHKIUU: MOHOTOHHOCTb, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTH,
MIEPUOTUIHOCTb.

3| [IpomexxyTku BO3pacTaHusl U yOBIBaHUS, HANOOJIBIIIEE U HANMEHbBIIIEE 3HAUCHHS.

4| I'paduueckast UHTEpIIpETALIHSL.

CamocrosiTeibHas padoTa CTYJEeHTOB 1O pasgeny 1: 11

1. Cucremarudeckasi mpopabOTKa KOHCIIEKTOB 3aHSATHSA.

2. Pemenne 3a1a4 o TeMaM pasjiena.
Pa3nea 2. CrenenHble, moka3atejbHble U Jorapupmuieckue pyHKIMU. 33
Tema 2.1 Conep:xanue y4eOHOro MaTepuasia 2 (2/0)
Crenennas ¢pyHkuus, ee Teoperuueckoe 3ansTHe 2
CBOHCTBA U TpaduK. 1| Crenennas pyHKIus

2| CpoiicTBa CTETIEeHHON (PYHKIINH.
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| 3‘ I'paduk crenenHol GyHKIIUU.
1 2 3 4

Tema 2.2 Conep:xkanue y4eOHOro MaTepuasia 2(2/0) 1
B3aumHo obpatHbie Teopernyeckoe 3aHATHE 2 1
yHKIHM. 1| O6parumast QyHKITHSL.

2| B3aumHo oOpaTHbIe (GYHKIIUN U CBOMCTBA.

3| Ob6nacTp onpeaeneHuss 1 MHOXXECTBO 3HaYCHHH; rpauK (yHKIUH.
Tema 2.3 Conepixanue yue0HOro MaTepuaJia 6 (2/4) 1-2
[lokazarenbhas GyHkuust €€| TeopeTHuecKoe 3aHATHE 2 1
CBOHCTBA U TpauK 1| Iloka3arenbHas GyHKIUS

2| CpoiicTBa OKa3aTEIbHON (PYHKIIMH

3| I'paduk nokazareabHOU QYHKIIUU
[Toka3zarenbHble ypaBHeHUs 1 | [IpakTHYecKoe 3aHsATHE 4 2
HCPaBCHCTBA. 1| Iloka3aTenbHbIE YpaBHEHMSI U HEPABEHCTBA.

2| CpoiicTBa CTENEHH MPH PELICHUH NTOKA3aTeIbHbIX YPABHEHUN 1 HEPABEHCTB.

3| CnocoOsl pelieHus noka3aTeIbHbIX YPaBHEHUH U HEPABEHCTB.

4| Pemrenne 3amad.
Tema 2.4 Conep:xanue yue0HOT0o MaTepuaja 6 (2/4) 1-2
Jlorapudmbr. CpoiicTBa TeopeTuvecKkoe 3ansTHE 2 1
norapumos. 1| Jlorapudmsi.

2| OcHoBHOE JTOTapu(HPMUIECKOE TOKIECTBO.

3| HecsTHuHbIe ¥ HATYpalbHBIE JIOTAPU(MEL.

4| CpoiicTBa norapu@mos.
ITpeoOpa3oBanue IIpakTHYeckoe 3aHsATHE 4 2
norapu(h)MUIECKUX 1| IlpeoOpazoBanue Jorapu(pMUUECKUX BbIPAXKEHHH.
BBIPAIKCHUH. 2| CpoiicTBa norapumMoB.

3| Pemenue 3amau.
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Tema 2.5
Jlorapudmuaeckas (GyHKIuUsA,
ee cBoiicTBa U rpaduk

Conepxanue yueOHOro Marepuasia

6 (2/4)

Teoperuveckoe 3aHATHE

2

1| Jlorapudmuueckas GyHKIUs

CgoiicTBa JjorapupMuIecKoi HyHKIIUHA

2
3| IMocTpoenue rpaduka
4

Pemenue 3amau.

1

Jlorapudpmuueckue
YpaBHEHHsSI 1 HEPAaBEHCTBA.

HpaKTI/I‘leCKOQ 3aHATHE

1| Jlorapudmuyaeckue ypaBHEHUSI.

2| JlorapudpMuueckrue HEpaBEHCTBA.

3| CaoiicTBa jorapudmMoBs.

4| Pemenue norapupMHUUECKUX ypaBHEHUN U HEPABEHCTB.

CamocrosiTeabHast paGOTa CTYAECHTOB I10 pa3jiey 2:

11

1.Cucremarnyeckas npopabOTKa KOHCIIEKTOB 3aHATHS.
2. Pemienue 3ajau o TeMam pasjena
3. Hanucanue pedeparoB Ha onHy U3 TeM: «Mctopust pa3BuTHs JorapugmoBy, «Hucno Ditnepar.

Pa3nes 3. OcHOBBI TPMTOHOMETPHH

65

Tema 3.1
OCHOBHBIE TIOHATHSA
TPUTOHOMETPHH

Conepxanue y4eOHOro Marepuasia

16 (4/12)

1-2

TeopeTuyeckoe 3aHATHE

4

Pangnannas mepa yria.

2

HOBOpOT TOYKHU BOKPYI' HavuaJla KOOpAUHAT.

Ormpenenenne cuHyca, KOCHHYCa, TAaHTCHCA.

3Haku CHHYCA, KOCMHYCa U TaHI'CHCA.

3aBHCHMOCTD MCKAY CHHYCOM, KOCUHYCOM U TaHI'CHCOM OOHOTI'0 U TOT'O KC€ yrIJia.

OcHoBHBIE POPMYIIBI
TPUTOHOMETPUHU

COPETUIECCKOC 3AHATHE

OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

NP oW

CuHycC, KOCHHYC ¥ TAHT€HC YTJIOB 0. 1 -Ql.
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3| ®opMyIIbl CIOXKEHUS.

4| CuHYC M KOCHHYC JBOMHOIO yria. @opMyJibl IOJIOBUHHOTO YIila

5| ®opmyIbl IPUBEIEHUS.

6| CymMma 1 pazHOCTh cuHYcOB. CyMMa U Pa3HOCTb KOCHHYCOB.
Tpuronomerpuueckue IIpakTHYeckoe 3aHsATHE 12 2
ToxaecTBa. PopmyIibl 1| ®opmynsl croxkeHwus. 4
CIIO3KCHUAL. 2| Pemenre THMMYHBIX 3a]1a4.
dopMyibl JIBOMHOT'O u| [IpakTuyeckoe 3aHATHE 4
IIOJIOBUHHOTO yrIJIa. 1| ®opmynsl aBoiiHorO yriua: Sin2x, Cos2x, tg2x, ctg?2x.

2| ®opMyIBbl IOJIOBUHHOTO YTIA.

3| Pemenne THIMYHBIX 3a/1a4.
1 2 3 4
DopMyitbl npusefenus. | [IpakTuyeckoe 3aHATHE 4
CyMMa 1 pa3HOCTb CHHYCOB. | 1| ®opMyIIbl IPUBEACHUS

2| ®opMysbl CyMMBI M pa3HOCTH CUHYCOB.

3| Pemenne THIMYHBIX IPAMEPOB U 3a/1a4
Tema 3.2 Conep:xanue yue0HOT0o MaTepuaja 14(2/12) 1-2
Tpuronomerpuyeckue Teopernueckoe 3aHsATHE 2 1
YPaBHCHHA 1| IIpocreiine TPUroHOMETPUUECKUE YPAaBHEHHS.

2 | Pemenne TpUrOHOMETPUIECKUX YPaBHEHHH.

3| ApKcuHyc, apKKOCUHYC, apKTaHT€HC YHCIIa.
Tpuronomerpuueckue IIpakTH4eckoe 3aHsATHE 12 2
YPaBHEHUS COSX=a 1| Pemenue Tpuronomerpudeckoro ypaBHenus Cosx=a. 4

2 | ®opmynsl KopHEH ypaBHeHHS Cosx=a,.

3| YactHble ciydau pemieHus ypasaenust Cosx=a npu a=0;1;-1.

IIpakTH4eckoe 3ansATHE 12 2
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Tpuronomerpudeckue 1| PemieHue TpUrOHOMETPUYECKOTO YPaBHEHUS Sinx=a. 4
yPaBHEHHS sinx=a 2 | ®opmyIibl KOpHE# ypaBHEeHHs Sinx=a.
3| YactHble ciydau perieHust ypaBHeHus Sinx=a mpu a=0;1;-1.
VYpaBHeHue tgx=a. IIpakTn4yeckoe 3ansiTue
1| YpaBuenue tgx=a. 4
2 | Pemenue ypaBHEHUH.
Tpuronomerpuueckue IIpakTn4yeckoe 3ansiTue 4
YPaBHCHHUS, CBOJAILUECS K 1| VpaBHeHusi CBOIAIINE K KBAJPATHBIM.
IIPOCTEHIINM. 2 | YpaBnaenus aSinx+bSinx=0
3| VYpaBHEHus, pemnaeMble pa3IoKEHUEM JIEBOW YacTH HA MHOKUTEIIH.
Tema 3.3 Conepixanue yue0HOro MaTepuaJia 2(2/0) 1
Tpuronomerpuyeckue TeopeTuyeckoe 3aHsITHE 2 1
HECPaBCHCTBA 1| Tpuronomerpuueckue HepaBEHCTBA
2 | Ilpumepsl penieHns NpOCTEUIINE TPUTOHOMETPUIECKUX HEPABEHCTB
Tema 3.4 Conep:xanue yuef0HOro MaTepuaJia 2(2/0)
CoiictBa pynkunn y=Cosx
Teopernueckoe 3aHsAATHE 2 1
CgoiictBa ¢yaknuu y=Sin x | 1 | OOnacTs onpeneraeHuss ¥ MHOKECTBO 3HAUCHH I
Caroiictea QyHKIMH y=tgX U | 2 YeTHOCTh, HEUETHOCTD, IEPUOIUYHOCTD
ee rpaduk 3 | Hoctpoenue rpapukon
Tema 3.5 Conep:xanue yue0HOro MaTepuajia 6(2/4) 1-2
TeopeTuyeckoe 3aHATHE 2 1
1 | Obnacte ornpeneneHuss © MHOXKECTBO 3HAUCHHH
2 | YeTHOCTb, HEUETHOCTh, IEPUOITUIHOCTD
3 | Hocrpoenue rpadukoB
OcHoBHBbIE CBOWCTBA IIpakTH4yeckoe 3aHsATHE 4 2

TPUTOHOMETPUYECKUX

1 | CpoiicTBa TpUrOHOMETPUYECKUX (PYHKIUHI y=sinx, y=cosX, e=tgx
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GbyHKIMHA y=Ssinx, 2 | I'padmku pyHKIMHA y=sinX, y=cosX, y=tgx
Y=CO0SX,y=tgx 3 | Pemenue 3amau.
Tema 3.7 Coaep:xaHue yue0HOro MaTepuajia 2(2/0) 1
I[IpeobpaszoBanus rpagukos | TeopeTnyeckoe 3aHATHE 2 1
TPUTOHOMETPUICCKUX 1 | IIpeo6pazoBanus rpaukoB TPUTOHOMETPHUIECKUX (PYHKITUH.
bymxuui. 2 | Iloctpoenue rpadukos
3 | Pemenune npumepos
CamocrosiTe/ibHas padoTa CTYIEHTOB IO pa3aeiay 3: 24
1.Cucremarnyeckas npopabOTKa KOHCIIEKTOB 3aHATHS.
2. Pemenne 3amau no remam: «TpuroHoMeTpu4eCcKue TOXKIECTBA», « T pUroHOMETprUYECKre
ypaBHEeHHsD», « [ pUTOHOMETpHUYECKHE HEPABEHCTBAY.
3. [Toctpoenue rpauKOB TPUTOHOMETPUUECKUX (DYHKIIUH.
Pa3nea 4. Hauyayia MaTeMaTHYe€CKOI0 aHAJIH3A. 52
Tema 4.1. Conepixanue yue0HOro MaTepuaJia 10 (2/8) 1-2
[TpounssoaHas, npaBuiIo TeopeTruyeckoe 3aHATHE 2 1
ﬂﬂq)(bepeHHHPOIiaHHﬂ- 1 | [IpousBonHas.
FeOMeTqueSKHH CMBICIL | 2 | TIpousBoHas cTenenHHo# (yHKIMM.
MPOUSBOAHOU. 3 | [IpaBuna nuddepeHpoBaHus.
4 | Ilpon3BoaHbIE HEKOTOPBIX AJEMEHTAPHBIX (PYHKIIHH.
5 | 'eomerpuueckuii CMbICT IPOU3BOJHOM.

1 2 3 4
IIpousBoHas cTENEHHON IIpakTH4yeckoe 3aHsATHE 8 2
¢bynkuu. [TpaBuna 1 | IlpousBojHast cTENEHHON (PyHKIMH. 4
muddepeHIpOBaHUSL 2 | IIpaBuna quddepeHurpoBaHus.

3 | Pemenue 3amau.
IIpakTHyeckoe 3aHATHE 4

17




18

[Tpon3BoaHBIE HEKOTOPHIX 1 | Tabauua npoU3BOJHBIX HEKOTOPHIX SIEMEHTAPHBIX (DyHKIIUI
3IIEMEHTAPHBIX (QYHKIUHA 2 | Pemenue 3aau.

3 | HaxoxneHue mpon3BOIHBIX HEKOTOPBIX AIEMEHTAPHBIX ()YHKITHIA.

4 | Pemenue 3amau4.
Tema 4.2 Conep:kanue y4eGHOro MaTepuasia 6(2/4) 1-2
[IpuMeHeHne TPOU3BOAHON K | TeopeTHUYecKoe 3aHATHE 2 1
IOCTPOCHUIO  IpapuKoB 1 | Bospacranue pyHKIUU.
byHKIM. 2 | YobiBanue QyHKIMH.

3 | DkcTpeMyMbl (QYHKIHH.

4 | HauOoupliiee 1 HauMEHbIIIEE 3HAUYEHUE PYHKIIMH.

5 | [IpumeHeHHE IPOU3BOTHON K TOCTPOCHUIO IPaUKOB (PYHKITHIA.
Bospacranue u yobiBaHue IIpakTnyeckoe 3aHATHE 4 2
GyHkMH. 1 | [Ipu3nak Bo3pacTanusi U yObIBaHUS (PYyHKIIHH.

HccnenoBanne 2 | Teopema 0 JOCTaTOYHOM YCJIOBHU BO3PACTaHUU (YHKIIUH.

(DYHKLMK HA MOHOTOHHOCTE | 3 | Pemenne 3aay.
Y 9KCTPEMYMBI (PYHKIIHH.
IToctpoenne rpapukoB
GbyHKIHI.
Tema 4.3 Coaep:xaHue yue0HOT0o MaTepuaja 6(2/4) 1
IIponsBozaHbIe BBICIIUX | TeopeTn4yeckoe 3aHATHE 2 1
ITOPANIKOB. BeinyknocTs | 1 | [Ipon3BoaHas BTOPOTO M BHICIIHX TIOPSIKOB.
rpapuxa  Qynkmmu.  Toukd [ 5 | [pyspax BIMyKIOCTH GYHKIMM.
neperuoa. 3 | Touku neperu6a.
Tema 4.4 Conepixanue yue0HOro MaTepuaJia 14(6/8) 1-2
[TepBooOpaznas. TeopeTuyeckoe 3aHATHE 6 1
[IpaBuna HaxoXIEHUS 1 | ITepBoo6pa3nas. 2
nepBOOOPA3HBIX. 2 | IlpaBuia HaxOXICHUsI TIEPBOOOPA3HBIX.
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3 | Pemenue npumepos

19

Heonpenenennslii unterpan. | 1 | Heonpenen€uublili uHTErpas. 2
IIpaBuiia HHTETPUPOBAHUSL. 2 | IIpaBuna HHTErpUpOBAHUS.
OcHoBHBIE hopmysl 3 | OcHoBHbIE (hOPMYJIBI UHTETPUPOBAHUS.
HHTCTPUPOBAHU. 4 | PemieHue npuMepoB
[Inomane KpUBOJIMHEWHON 1 | [Inowmaab KpUBOIMHEMHON Tpanenuy. 2
TpameuuH. 2 | ®opmyna HeroTona—IJleitbHuna.

3 | Boruncnenue uHTErpaos.

4 | Boluucienue mionaaeu ¢ moMoIubo HHTErPajioB.
Haxoxnenue IIpakTH4yeckoe 3aHsATHE 8
HEONPE/IeJICHHBIX 1 | Tabauia OCHOBHBIX HHTETPAJIOB. 4
HHTETPAIOB. 2 | IlpaBuia HHTETpUPOBAHUS

3 | Pemenue 3amay.
Boruncnenune omnpeneneHusix | [IpakTuyeckoe 3aHsATHE 8
UHTErpanoB 1nop Gopmyne | 1 | ®opmyna Herotona—Jleiibaumna. 4
Herorona-Jleibnuia. 2 | Beluucienue onpeneaeHHbIX HHTETPAJIOB.

3 | Pemenue 3amau.
Beruucnenune mnomane | [lpakTuyeckoe 3ansitue 4
IIOCKUX (GUIYp ¢ MOMOIIBIO | 1 | TInomans KpUBOJIMHEHHOM Tpanenuy.
HHTCrpajia 2 | Beruucnenue miomajei miockux (Guryp ¢ momMolibio HHTerpaia

3 | Pemenune 3amau.

CamocrosiTe/ibHasi padoTa CTYJEHTOB MO pa3aeiy 4: 16
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1.CucremaTtnueckas npopa60TKa KOHCIICKTOB 3aHATHA.

3. HaxoxaeHre HeonpeaeIeHHbIX HHTETPAJIOB.

4. BpraucneHue miomaaen miockux GUryp ¢ moMoIIbI0 HHTEeTpaa.
5. IloaroroBka cooOrmieHus o Teme: «OnpeaeneHHbI HHTErpa.
6. Pemienue 3amau 1o remMam paszena.

2. UccnenoBanue GyHKIMA MPUMEHSISI IPOU3BOIHYIO (DYHKIIMH, ITOCTPOUTH rpaduK (PyHKITUH.

20

Pazjnen 5. MaTpuusbl, onpeaeauresiu. 12
Tema 5.1. Conep:kanue y4e0HOro MaTepuaJia 2(2/0)
Martpuusl, onpeaennTenn
TeopeTruyeckoe 3aHATHE 2 1
1 | Onpenenenue Matpuilbl. JlelcTBUS HAJ MaTPUIIAMH
2 | OnpenenuTeny BTOPOTO U TPETHETO MOPSIAKA.
3 | CroiictBa onpenenurencii. OOpaTHas MaTpHIIA.
Tema 5.2. Copep:xanue y4eGHOro MaTepuaJjia 6(2/4) 1-2
Cucremsl Teopernueckoe 3ansTHE 2 1
JIMHEAHBIX 1 | Teopema Kpamepa
YPaBHEHHI. 2 | Meron I'aycca
Pemenne cucreM nuHenHbix | [IpakTu4yeckoe 3ansitue 4 2
ypaBHEHHH. 1 | Cucrema IMHENHHBIX YpaBHEHU ¢ IBYMS U C TpeMsl HEU3BECTHBIMU
2 | Pemenue cucrem JIMHEHHBIX ypaBHEHU MeTooM Kpamepa
3 | Pemenue cuctem NMMHEHHBIX ypaBHEHHI MeTonoM [aycca
CamocrosiTesibHas padoTa CTYAEHTOB IO pasaeny 4: 4
1.Cucremarnueckasi mpopaboTka KOHCTIEKTOB 3aHSTHS.
2. BbruucieHue onpeaennuTesis MaTpUIb.
Pa3nea 6. IIpsiMble M IJIOCKOCTH B POCTPAHCTBeE. 38
Tema 6.1 Conep:xkaHue yueOHOT0o MaTepuasia 4(0/4) 2
IpakTHyecKkoe 3aHATHE 4 2
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AKCHOMBI CTEPEOMETPHH. 1 | IIpenmet crepeomeTpun
PazOuenne  mpocTpaHCTBA | 2 | AKCHOMBI CTEPEOMETPHUH.
INIOCKOCTBIO  Ha ABa 3 | HekoTopsle CIIeICTBUS U3 aKCUOM
HOJYTIPOCTPAHCTBA.
1 2 3
4 | CymecTBOBaHHUE IJIOCKOCTH MPOXO/ISAIICH Yepe3 JaHHYIO PSIMYIO H JJAaHHYIO TOYKY.
5 |CyuiecTBOBaHUE IIIOCKOCTH, IPOXOIALIEH Uepe3 aHHbIE TPU TOUKH.
6 |Pa3OueHue MpoCTpaHCTBA IUIOCKOCTHIO HA JIBA IMOJIYIIPOCTPAHCTBRA.
7 |Pemenwue 3amad.
Tema 6.2 Conepixanue yue0HOro MaTepuaJia 4(0/4)
[MapannensHpie  HpsIMBIE B
IMpakTHyeckoe 3aHATHE 4
POCTPAHCTBE. [TpusHak
apajielIbHOCTH MPSIMBIX. 1. HapaHHeJII)HBIe IMMPAMBIC B IIPOCTPAHCTBC.
Ilpnsnak HApAJUICTABHOCTH 9 - I TTpysHak napauie bHOCTH MPSAMBIX.
NPSIMOM U TTOCKOCTH.
3. |IIpu3Hak mapaiebHOCTH MPSMOUN H IJIOCKOCTH.
4. |Pemenue 3amau.
Tema 6.3 Conepixanue yuef0HOro MaTepuaJia 4(0/4)
[TapannensHble m10cKOCTH. | [IpakTHYecKoe 3aHATHE 4
[Mpu3nak napajuieIbHOCTH -
. 1. |[Tpu3Hak mapauieIbHOCTH TIOCKOCTEH.
TUTOCKOCTEH.
2. |CymiecTBOBaHHE TUIOCKOCTH MapauIeIbHOMN TAHHOH IJIOCKOCTH.
3. |CBoiicTBa mapaieTlbHOCTH TIOCKOCTEH.
4.|Pemenue 3amay.
Tema 6.4 Conep:xanue y4eGHOro MaTepuasia 4(0/4)
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[MepnenaukynspHOCTh npsiMbIX | [IpakTHYecKoe 3aHATHE 4
B IIPOCTPAHCTRBE.
1. |[TeprieHAUKYIAPHOCTD MPSIMBIX B IPOCTPAHCTBE.
2. |Pemenue 3amad.
Tema 6.5 [Toctpoenue|Coaep:xkaHue yueOHOro MaTepuaia 4(0/4)
HEePICHAUKYISAPHBIX MPSIMON U
PICHAMIY AP p IIpakTHYeckoe 3aHsATHE 4
IUTOCKOCTH.
1. |ITocTpoeHue nepreHIUKYIAPHBIX MPSIMOM U IMIIOCKOCTH.
2.|Teopema 0 Tpex MepHeHIUKYIIIPax
1 2 3
3. |Pewrenue 3amay.
Tema 6.6 [Tpuznak Conep:kanue y4e0HOTo MaTepuaJia 4(0/4)
HEePICHIUKYIIPHOCTH
PHCHA vy p IIpakTHYeckoe 3aHATHE 4
IUTOCKOCTEHA.
1. |ITpu3Hak meprneHanKyISIPHOCTH TUTOCKOCTEH.
2. |Pemenue 3amad.
CamocrosiTeibHas padoTa CTYJEHTOB 1O pasaeny 6: 14
1. CuctemaTrnyeckas mpopabOTKa KOHCIIEKTa 3aHATHI, yueOHOU JIUTepaTyphl.
2. Perienue 3amav mo TeMam pasjena.
Paznen 7. BekTopbl. 6
Tema7.1 Conep:xanue y4eOHOro MaTepuasia 4(0/4)
BekTopsb! Ha MIIOCKOCTH U B
TpakTu4ecKoe 3aHsiTHE 4
POCTPAHCTBE

1.

Bexkropsl.
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2. |[lonsiTue BeKTOpa B MPOCTPAHCTBE.
3. |PaBeHcTBO BeKTOpOB. ClI0’KEHHE U BBIYUTAHUE BEKTOPOB.
4.|YMHOXEHHE BEKTOpa Ha YUCIIO.
5. |Koopaunars! BekTopa.
6. |CkansipHoe IPOU3BEICHUE BEKTOPOB.
7.|Pemenue 3amauy.
CamocrosiTesibHas padoTa CTYJEHTOB IO pa3jenay 7: 2
1. IIpopaboTka KOHCIIEKTA 3aHATHS, Y4COHOMN JIUTEPATYPHI.
2. Pemutsb 3a1aun o Teme «BeKTOpHI Ha MJIOCKOCTH U B MPOCTPAHCTBE
Pa3znen 8. MHororpanHukm. 32
Tema 8.1 Conep:xaHue y4eOHOT0 MaTepuasia 4(0/4)
BYXT'PaHHBIN
JByxrp L IIpakTHYecKoe 3aHsATHE 4
TPEXTPAHHBIN H
1. |IByxrpaHHbIii yrou.
1 2 3
MHOTOTpaHHbIE yrasl. (2. | TpexrpanHslit yrod.
MHoOrorpaHHux.
3.|MHororpaHHbI€ YIIbI.
4.|I'eomeTrpuueckoe Teo.
5. |[ToHsiTHE MHOTOTpAaHHUKA.
Tema 8.2 Conep:xanue y4e0HOro MaTepuaJjia 4(0/4)
[Tpuzma. [Ipsimas 51
P p IIpakTuyeckoe 3ansiTHE 4
HAKJIOHHAS TTPU3MBI.
[IpaBunbHas npusMma. 1. |IIpu3ma.
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. HpﬂMaﬂ W HAKJIOHHAA IIpuUu3Ma.

.|IIpaBunbHAsA pU3Ma.

24

Tema 8.3
[Mapamnenenunen. Ky6o

Conep:xanue yueOHOro MaTepuaJia

4(0/4)

IIpakTHyeckoe 3aHATHE

4

1.

[Tapannenenunes.

2.

Ky®6.

3.

Pemenue 3agay.

Tema 8.4
IInpamua.
VYceu€Hnas nupamuaa.

Conep:xaHue yueOHOro MaTepuaJia

4(0/4)

IIpakTH4yeckoe 3aHATHE

4

1.

ITupamupa.

.|[IpaBunbHAsA nmupaMua.

YceuéHnas nupamuaa.

2
3.
4

. |Pemienue 3agay.

CamocrosiTesibHAas padoTa CTYIEHTOB IO pasaeny 8:

1. CucremaTtuueckasi mpopabOTKa KOHCIIEKTa 3aHATUN, yUeOHOM JIUTepaTyphI.
2. Permuth 3a1auu 1o TemMam pasjena.

12

Pazgen 9. Tesia Bpamenus.

15

Tema 9.1
Humsap.

Conep:xanue yueOHOro MaTepuaJia

4(0/4)

HpaKaneCKoe 3aHsATHE

24



25

.|[TonsATHE UIUHIpA.

2.

OcHoBaHue, BbICOTa, OOKOBast MOBEPXHOCTh, 00pa3yroIasl.

3.

Pemrenue 3agau.

Tema 9.2
Konyc. YceueHHslii KOHYC

Conep:xanue yueOHOro MaTepuaJia

4(0/4)

IIpakTHyeckoe 3aHATHE

4

1.

[TonsiTue konyca

2.

VY ceyeHHbli KOHYC.

3.

Pemenue 3amay.

Tema 9.3
[ap. Coepa.

Conep:xanue yueOHOro MaTepuaJia

2(0/2)

HpaKTI/I‘{eCKOC 3aHsATHE

4

.|[Iap u chepa, ux ceueHus.

. |B3auMHoOe pacmosioxkenne chepbl U MIOCKOCTH.

.|KacarenbHast niaockocTs Kk cgepe.

A w[No] P~

. |Pemmenue 3amay.

CamocrosiTesibHas padoTa CTYAEHTOB IO pasaeny 9:

1. CucremaTtnueckas npopaboTKa KOHCIIEKTA 3aHATHH, y4eOHOM! JINTepaTyphl.

2. Pemmuth 3ala4u 110 TEMaM pas3aciia.
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Tema 9.4 1. O6beM npsiIMOi TPU3MBIL.

O0beMbl reomerpudeckux 2. O0BEM MPSIMOYTOJIBLHOTO MapalieiienuIeaa

TEJl. 3. O0beM upamMu/IbI.

[Tnomanm MOBEPXHOCTEH. 4. O6wem nunuuapa. [Inomnanak 60KOBOM MOBEPXHOCTH IMIIHMHIPA
5.00bem konyca. [Tnomans 60KOBOY MOBEPXHOCTH KOHYCA

6. O6wvem mapa. [1nomans cheps
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3. YCJIOBUSA PEAJIM3AIIUU YUYEBHOMU JUCHUIIINHBI
3.1. TpeOoBaHMS K MUHMMAJIbLHOMY MAaTePUAJIBLHO-TEXHUYECKOMY
o0ecrneyeHun10

Peanuzarus yueOHON TUCIUTUIMHEI TpeOyeT HaIW4usl yueOHOoro kabuHeTra « MaTemMaTHKay
Obopyoosarue yuebHO20 Kabunema:
« IOCAI0YHBIC MECTA MO KOJMYECTBY CTYJICHTOB,;
« KJIACCHASI JTOCKA;
- pabodee MecTo MPero1aBaTelis; 0 MeYaTHbIe MOCOOUS: O CTCHIBL; O MPE3CHTAIUH.
+ KOMIUIEKT Y4eOHO-HaIJSIIHBIX TMOCOOWMH 10 MareMaTuke; 7Texnuueckue cpedcmaa
00yueHus:
- MHTCPAKTUBHAs JOCKa C JIMIICH3MOHHBIM TPOTPAaMMHBIM  OOECIICYCHHEM U
MYJIBTUMEIHATIPOCKTOP.

NudpopmanuonHoe odecniedyeHue 00ydeHus1

Ilepeuyenn PEeKOMEeHIyeMBbIX Y4eOHbIX U31AHUI, HNuTepHer-pecypcos,
JTONOJIHUTEILHOM JTUTEPATYPHI
OCHOBHBIC HCTOYHUKH:

1. Amumos HI.A. u ap. Anre6pa u Hayana ananuza. 10 -11 k1. — M., 2023.

2. Iloropenos A.B, I'eomerpus 10-11 k1. — M., 2022

3. OnextponHas oubnunoreka JIAHD pia CIIO «M3natensctBo IIpocBemenuey.
JonojiHUTeIbHbIE HCTOYHUKHU

1. Komsrun KO.M. u np. Maremartuka (Kuaura 1). — M., 2015.

2. Konsrun FO.M. u np. Maremaruka (Kaura 2). — M., 2015.

3. Jlykaukun I'JL., Jlykankun A.I'. Maremaruka. Y. 1: yudeOHoe mnocobue s
yUpexAeHUI HauallbHOTO IIpodeccruonanbHoro oopazosanus. — M., 2016.
[Texnenkuit M.JI. Matemaruka: yueoHuk. — M., 2015,

CmupuoBa .M. I'eometpus. 10 -11 k1. — M.:, 2016.
bammakos M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2016.
bammakoB M.M. Maremaruka: 10 k. COopHuk 3a1a4: yue6. mocodue. — M., 2016.

N o g A

Meroanuyeckoe odecreyeHue
1. KoMIuiekT TecToB 10 BCEM TEMaM IPOrPAMMBI.
2. KommuiekT 3aanuil 11 KOHTPOJIbHBIX PadOT MO TeMaM NPOrpaMMBbl.
3. KOMIUIEKT MHAMBUAYaJIbHBIX KAPTOUEK-3aJaHUN.
4. KommuiekT Tabaui o anredpe U HavyajlaM aHaju3a v M0 Te€OMETPHH.
5. KommiekT ctepeoMeTpruuecKux Ted.
NuTepHer — pecypcebl:
o http://MunoGpHayku.pd/ - MunuctepcTBo oopazoBanus PO;
« http:/edu.ru/ - denepanbHbIil 00pa30BaTEILHBINA OPTAT
o http:/kokch.kts.ru/cdo/ -TectupoBanue online: 5 - 11 xmaccsr;
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https://www.google.com/url?q=http://%D0%BC%D0%B8%D0%BD%D0%BE%D0%B1%D1%80%D0%BD%D0%B0%D1%83%D0%BA%D0%B8.%D1%80%D1%84/&sa=D&ust=1453955606231000&usg=AFQjCNEc670UmyplMbJN9d_scpqJeiCDJA
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1453955606232000&usg=AFQjCNHhmrJdEbDM02r9f6nk1JPxdap1vw
https://www.google.com/url?q=http://www.kokch.kts.ru/cdo/&sa=D&ust=1453955606233000&usg=AFQjCNFPF671tkwCgRjJlZx20VkrLOMGaQ

http://school-collection.edu.ru/ — DaekTpoHHbIi yueOHUK «MaTreMaTHKa B IIKOJIE,

XXI Bex».
http://fcior.edu.ru/ - uapOpMaLIMOHHEIE, TPEHUPOBOYHBIE i KOHTPOJIHHBIC

MaTCpUaJIbI.
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https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1453955606234000&usg=AFQjCNHMG07Pxn6ut7mRWzvD0_r2XwP1ug
https://www.google.com/url?q=http://fcior.edu.ru/&sa=D&ust=1453955606234000&usg=AFQjCNGwb1GI2pDjK9xaQMIogW5CNS1blQ

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JACTOUTIIAHBI
KOHTpOJ'Ib H OLC€HKA PC3YyJIbTAaTOB OCBOCHHA yqe6H0171 AUCHUILUIMHBI OCYIICCTBIIACTCA
nperunogaBarciicM B IPOHCCCEC IPOBCACHUA TCOPCTHYCCKUX M IMPAKTHYCCKUX BaHﬂTHﬁ,

TECTUPOBAHMS, & TAK)KE BBIIIOJHEHUSI CTYJACHTAMU UHAUBUAYAJIBHBIX 33IaHUMN, IPOCKTOB,
UCCIIEeT0OBAHNH.

Pe3yabTaThl 00yuyeHus (0CBOEHHbIE YMEHHs], YCBOCHHbIE 3HAHUSA) DopMBbI U METOABI
KOHTPOJISl M OlIeHKH
pe3yJabTaToB 00y4eHHst
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3HATh:

3HAUYEHUE MaTEeMaTUYECKOW HAyKH JIJIsl pelIeHHs 3a/1a4,
BO3HUKAIOIIUX B TCOPHH U TIPAKTHKE, ITUPOTY U B TO )KE BpeMs
OTrPaHHYEHHOCTh IPUMEHEHHUS MAaTEMAaTHYECKUX METOJIOB K
aHAJIM3Y ¥ MCCIIEIOBAHUIO MTPOLIECCOB U SBIICHUH B TIPUPOJIE U
00I11eCTBE;

3HAYCHHE MPAKTHKH U BOIIPOCOB, BOZHUKAIOIIUX B CAMOM
MaTeMaTuKe i1 GOpMUPOBAHUS U PA3BUTHS MATEMaTHYECKOM
HayKH;

HCTOPHIO PA3BUTHSI IIOHATHSI YMCTIA, CO3/IaHHUS MAaTEMaTHIECKOTO
a"Haim3a YMeThb:

BBIIIOJIHATD apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBI/Iﬂ Haa 4yucjiaMH, Codc€Tas
YCTHBIC U MIMCbMCHHBIC IPUCMBI;

HAXO/UTh 3HAUCHHS KOPHS, CTEIICHH, JJorapudma,
TPUTOHOMETPUUYECKHUX BBIPA)KCHUH HA OCHOBE OIIPENIEIICHMUS,
UCIOJIBb3YS IPU HEOOXOIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA;
M10JIb30BaThCs NPUOIMHKEHHON OLIEHKOM MPU MPAKTUYECKUX
pacyerax;

BBINOJIHATH PE00pa30BaHMsI BEIPAXKEHUH, TPUMEHSS (OPMYIIbI,
CBSI3aHHBIE CO CBOMCTBAMHU CTEIEHEH, Jorapugmos,
TPUTOHOMETPHUECKUX (DYHKIIHH;

BBIUUCIIATH 3HaUCHUE (DYHKLMU 10 33JaHHOMY 3HAUE€HHUIO
apryMeHTa IpY Pa3IUYHBIX CIIOCO0ax 3a1aHusl PYHKIUH;
OTIpe/IEIIsATh OCHOBHBIE CBOMCTBA YNCIIOBBIX (DYHKIINH,
WUTIOCTPUPOBATh UX Ha Tpadukax;

CTPOUTH TPAPUKH N3YUIEHHBIX (DYHKIIHIA, WILTFOCTPHPOBATH IO
rpaduKy CBOMCTBA 371€MEHTAPHBIX (PYHKIIMIA;

BBIIIOJITHEHUE UHIUBUYAIbHBIX 3aJaHNUN, CAMOCTOATEIbHAS
paboTa B rpymnmnax, ONMCaHue ¢ MOMOIIBI0 (QYHKIMHA pa3InYHbIX
3aBHCUMOCTEM;

HaXO/UTh MPOU3BOIHBIE FTTIEMEHTAPHBIX (PYHKIIHIA;
MCI0JIb30BaTh MIPOU3BOIHYIO JUISl U3YyUEHUS] CBOUCTB (DYHKLUN U
MOCTPOEHUSI IPaUKOB;

peliaTh MOKa3aTCIbHBIC, J'IOFapI/I(l)MI/I‘-IeCKI/Ie, TPUTOHOMCTPHUYCCKUC

YpaBHEHUSI, CBOASIIMECS K JMHEWHBIM U KBaIpaTHBIM, a TAKXKe
aQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BATh TpapUUECKUil METO/] pelIeHUs] YpaBHEHUH U
HEPABEHCTB.

Oorenka BBIIOJIHEHUS
VH]IMBUIyaJIbHBIX
3aJIaHnM,

Oonenka 3a
CaMOCTOSITEIILHYIO paboTy
B Ipymmax,

OoweHka 3a BHIIOJTHEHUE
KOHTPOJIbHBIX paboT;

Oowenka 3a BBIIOITHEHNE
JIOMAaITHUX 3aJaHHi;

OOuenka 3a rpynmnoBbie
OTBETHI,

OOunenka urorosas 3a
3HaHUU Kypca anreopsl.
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KOHTPOJIbBHO-ONEHOYHBIE CPEACTBA
DK3aMeHAIIMOHHBINA OujieT Ne 1
1) OCHOBHBIC IMOHATHUS M AKCHOMBI CTepeoMeTpHH. B3anmMopacmoiokeHue MpsMbIX B

POCTPAHCTBE.

2) IlonsiThe O CTEMEHHU ¢ PallMOHAILHBIM MoKa3aTeiaeM. CBoHCTBa
1

[(x-1ydx
3) BbIuucauTh onpeieéHHbI HHTErpa: o

4) BeraucmuTs: Sin 16 cos 29 + sin 29 cons 16
JK3aMeHAIMOHHBIN OuiteT Ne 2
1) JJorapudpmuueckas pyukius. ['paduk dyakmuu. CpoiicTBa Jorapudmon
2) ®opmyJIsl TUIONIaIeH BCeX IIOCKUX (QUTYP.
3) YpocTuTs BeIpaskeHue oS> /8 — sin? ni/8
4) Pemuth ypaBHenue 1094 X = 10g4 (2-X)
JK3aMeHAIMOHHBIN Omter Ne 3

1) ITonsitue yobiBatomeld  (GyHKIUU, IPUMEp, Tpaduyeckas WLTIOCTpaIs.

2) B3aumHOe pacmnoioeHue NpsIMbIX B mpocTpaHcTBe. [Ipu3Hak mapamiebHOCTH
npsAMbIX. Teopema 0 napajieabHbIX IIOCKOCTAX

3) Pemmtsh norapudmMudeckoe HepaBeHCTBO

logys X + logs x + loge X < -1

4) Haiitit mpon3BOIHYIO (QYHKIITHH f(x) = (x+1) - ctg(x)

JK3aMeHAMOHHBIN Ouiet Ne 4

1) ®ynkums. O61acTh onpeaeneHus, 00aacTb 3HaueHus. CrocoObl 3a1aHust PyHKIIHM.
OcCHOBHBIC CBOWCTBA: YETHOCTh, HEUYETHOCTh, MOHOTOHHOCTD, MEPUOANIHOCTD. [loHsTHE
oOpaTHOU QyHKITUU

2) BekTopa Ha ITOCKOCTH U B TIpOoCTpaHCcTBe. JIeHCTBUS Ha BEKTOpaMU, 3aJaHHBIMHU
CBOMMU KOOPJIMHATAMHU.

3) PemmTh nokaszarensHOe ypaBHeHue: 2 X + 2% =3

- 5 _ 4
4) Haiitu npoussoauyto ¥ = 4x° — bx

JK3aMeHAIMOHHBbII OmyteT Ne §
1) Moxka3zatenpHas Gyukuus. ['paduk. CBoiCcTBA. MPUMEPHI
2) Yron mexay NpsMou U MIOCKOCThI0. Teopema o TpExX MmeprneHIuKysapax.

cos (Zx + EJd’x

3) Beiuncnuth uHTErpa ot 0 nol

4) Beraucants 8Y2 / (8 16 - 9 372)
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IK3aMEeHAIIMOHHBINA OnJjieT Ne 6

1) Crenennas ¢pyukuus. ['paduk crenennoi Gpynkuuii npu N=2K; -2k ,cBoiicTBa
2) Mmuororpannuku. [Ipusma. Bunasr npusm. [nomans moaHo NOBEPXHOCTH.
O06beM.
log, 2 +log_\/125
3) Berunciure: F) °
4) Haiinure npomexyTku Bo3pacTanus u yObBanus Gpynkuun:  $(x) = 12x —

DK3aMEHAIMOHHBLINA Onyier Ne 7

1) CkansipHoe mnpousBeaeHUE BEKTOpOB. (CBONCTBO CKaJSPHOTO MPOU3BEIACHUS
BEKTOPOB. Y CJIOBUE NEPIEHANKYIJIIPHOCTH U MApaIeIbHOCTH BEKTOPOB B IPOCTPAHCTRBE.

2) nponopiuu. OCHOBHOE CBOMCTBO MPOIOPIIMHU COCTABIIEHUE U PEIICHUE TPOTIOPIIUU

3) Pemute ypaBHeHue: 2sinx = —1.

3—=x 1-=x
4) Pemnte HEpaBEHCTBO: AT =40

IK3aMeHAIMOHHBIA OnJjieT Ne 8
1) CaolicTBa KopHeH U crenieHel. CTeneHb ¢ MPOU3BOJIBHBIM MMOKa3aTeIeM, €€

CBOMCTBa U rpaduk y=x*
2) [Tapamnenenunen. CpoiicTBa nuaronaneu. [lmomaae moBepxHocTr

napayenenunena. @opmysna oobema. mpumep .

X\ Z 1
3) Pemmire ypaBHEeHUE: sin [T) 2

4) Perite HepaBEeHCTBO METOIOM HHTEPBAIOB: X:(X+5):(6-X):(2X-3)-(4-5x)<0

JK3aMeHAllMOHHBI OusteT Ne 9
1) dynkims y=sin X, e€ cBoiicTBa U rpaduK
2) ITupamuia npaBusibHas (moJHas ). CeueHust TupaMu/Ibl III0CKOCTHIO, TapalIeIbHOM
ocHoBaHu10. [1o1manp MoaHON MOBEPXHOCTH MUPAMUJIBI.
3) PewwuTe ypaBHeHue: V3x+21 =3+x

4) HalinuTe miomaab GUrypbl, OrpaHUYEHHON JTUHUSIMHU
y=-x2+x+6 y=0
JK3aMeHAUMOHHBIN OusteT Ne 10
1) Jlorapudmel, OcHoBHOe JorapudgmMuueckoe ToxaecTBo. HarypanpHbie u
JECATUYHBIC JTOTapU(MBI.
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dopMmyna nepexosia K APyroMy OCHOBAHHIO

2) Tena BpaieHus: HMWIMHIP, KOHYC, yceu€HHbI KoHyc. CeueHus LWIMHIpa U
KOHYyca.

3) Haiitu HauMeHbIlIee 1 HauOoJIbllee 3HauYeHUs (HyHKIIMU
f(x) = x3 - 3x2 + 9x + 35 na [-4; 4]
4) PaccTosiHME MEXTY NBYMs Tele()OHHBIMU CTOI0AMH BHICOTON 6 M M 8 M COCTaBIISIET

12 m.
KakoBa 1yi1Ha MPOBOJIOKH, HATSIHYTOM Ha 3TH CTOJIOBI (MEXY 3TUMHU CTOJI0aMHM)?
IK3aMeHAIMOHHDBIN OnJeT Ne 11
1) ®yHKIMA BUJa y=x""N , T7I€ N-palliOHaIbHOE YUCIO. TpadUK. CBOICTBA.
2) [ToHsiTHE O MPABUIBHBIX MHOI'OTPAaHHUKAX.
3) CocTaBUTh ypaBHEHUE KacaTeabHOU K TpaduKy PyHKIIMU
$(x) = 2x — x*B TouKe ¢ abCIUCCOM Xo = 2.
4) OcHoBaHue nUpamMuabl — NPSIMOYTOJIBHUK CO CTOPOHAMH 6 CM U 8 cM.

Kaxxnoe 6okoBoe pedpo nmupaMuibl paBHO

13 cM. Beruncinre BBICOTY TUPAMHUIBI.

DK3aMeHAMOHHBIN Omjet Ne 12

1) Omnpenenenue cuHyca, KOCHHYCa, TaHr€HCa M KOTaHreHca yrioB. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO.

2) lap u chepa. [Tnomans cheprl. OObeM miapa.

3) Pemnth ypaBHEHUE

2sin?x +sinx-1=0

4) JIlmaroHasib 0OCEBOT0 C€YEHHUS MIIMHAPA 48 cM 00pa3yeT C IMIIOCKOCTHIO OCHOBAHMS
yroa 30.

Haitgure pagnyc OCHOBaHHS U BBICOTY LWJIMHAPA

DK3aMeHAIMOHHBINA Onyer Ne 13

1) PaamanHoe uaMepenue yriaoB u ayr. COOTHOIICHUS MEKIY TpagyCHOMN U
paJIraHHOM MEpaMu yria. Tpuronomerpuyeckne QPyHKITUN YUCIOBOTO
apryMeHTa. 3HaKU WX 3HAYCHUII.

CoOOTHOIIEHUS MEXAY TPUTOHOMETPUUECKUMHU (PYHKITUSIMH OHOTO
aprymeHra
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2) Ipuzma. Bunel npusm. O0bEM IPU3MbI
3) Pemute ypaBHenue: 2 X3 — 2% =112

3

jx\/x+1dx

4) Bpluuciaute UHTErpai o

1)
2)
3)

JK3aMeHAIIMOHHBIN OmJieT Ne 14

Hunuuanap. O6beM UUIUHIpA.

Boruncnure 3HaueHre MPOU3BOJHON PYHKIIUU

2 — [V}
i! X)= 3x 4x+5 B 3aJaHHOH TOYKC x=3.

4)

Vx = x?x—al

Pewmnre ypaBHeHueE:

®opmyinbl puBeAeHus. [IpaBuna npuMenenus GopmMyI1 IPUBEICHUS.

IK3aMeHAIIMOHHBINA Onjer Ne 15

1) Tlonsitue Bo3pacraromieit pyHKIMU, mpuMep, rpaguieckast WLTIOCTpaIus.

2) lllap u chepa. [Tnomans chepsl. O0beM miapa.
3) Kppimika 6amrau umeet GpopMy KoHyca. BeicoTa KpbIky 2M, TuamMeTp OalrHu

6M. HaiiiuTe moBEepXHOCTh KPBIIIIH.

4) Pemnte ypaBHEHHE:

1)
2)
HWJIUHIPA.

3)

4)

1)

Iagn (x +2x + 3) = Ingnﬁ

JK3aMeHAIIHOHHLIN OnJiet Ne 16

OyHkus y=tg X, ee cBoiicTBa U rpaduk

Humuaap. Onpenenenue u cBoicTBa. [nomans moaHas NnoBEpXHOCTH

Haiimre nponssoanyio dymkimm: f(X) = VX -(2x2-X)
X X

3)-(3) - 4

JK3aMeHAIIHOHHBIN OnJieT Ne 17

Pemure ypaBHeHue:

['eomerpuueckuit 51 buszngeckuit CMBICJI

MHTErpaJia. Y paBHEHHE KacaTeIbHOM.
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2)
3)

[TonsiTue o IMpaBUJIbHBIX MHOI'OI'PaHHUKAX: OXapaKTCPHU30BATb BCC 5 BHUOB.

OceBoe ceucHHE MUWJINHAPpA — KBaJApaT, AUAI'OHAJIb KOTOPOI'0 paBHA 20 cm.

Haiinmure o6beM numuHApA.

4)

1)

2)

X X _ . 3x? -1
Pemure ypasHenme: 2 ° =0.1:10

JK3aMeHAIIMOHHDBIN OnJjieT Ne 18

®ynkius Buga y=sin X, ee cBoiicTBa u rpadux

Hunuaap. Thnomans MOBEPXHOCTH IIHIHHIPA

3) Haiinure mioiaap KpUBOJMHEHHOW Tpareluyd OrpaHnIeHHON

oceio Ox, mpaMbeIMH X = —1, x=2Hy:9._x2

3

3x+1 ; 5x-2
4) PemmuTh ypaBHEHUE ! (? j B ( 3_)

JK3aMeHAIIHOHHLIN OnJieT Ne 19

1) dyHKIMSA y = COS X , €€ CBOMCTBA U TpaduK.
2) Konyc. Onpenenenue, cBoiictBa. O0beM konyca. [nomaas 00koBoI
MOBEPXHOCTH.
)(2 1 2x-3
3) Permmte HepaBeHCTBO: 2" = (?)
% dx
4) BeraucnuTe uHTETpAN: 2 (3x+1)
JK3aMeHAUMOHHBbIN OusteT Ne 20

1) [TokazarenbHast (PyHKIIUS, €€ CBOMCTBA, TpaduK.
2) [Tpuzma. Bunbl npusmel. [Inomians noBepxHocty mpu3Mbl. O0beM MPU3MbI

sin x +cos y =1,

sin? x + 2 sin x cos y=§
3) Pemmre cucremy: 4
4) OO6pazyromias kKoHyca paBHa 10M 1 COCTaBISET C TNIOCKOCTHIO OCHOBAHUS YTOJI

30°. HalimuTe 00bEM KOHYyCa
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DK3aMeHAIMOHHBIN OmyteT Ne 21

1) ®opmyma cioxenus sin(o+f); cos(o+p). PopMyITbl TBOHHOTO apryMeHTa.
2) IlepBooOpa3Has 1 HeolpeaeaACHHBINH HHTEerpall. Ta0Inia HHTErpaioB.

I \f —
3) Pemute norapudmuueckoe ypaBHEHHE: 09y x*+logy | x -15=0

4) Paguychl OCHOBaHHI yCEUEHHOTO KOHYca 3M U 7M, oOpa3yromas Sm. Hatiaure

Ijiomaab OCHOBHOI'O CCUCHMS.

IK3aMeHAIIMOHHBIH OnJieT Ne 22
1) [TonsiTHE IPOU3BOAHOM, €€ T€OMETPUUECKUI 1 (PU3UUECKHI CMBICTT.
2) Inomaas MOBEPXHOCTH MUPAMU/IBI (TIOJIHOM). 00BbEM.
3) CkoJIbKO pa3IUYHBIX TPEX3HAUHBIX YMCET MOKHO COCTaBUTH U3 1udp: 1, 2, 3?7
4) Ilap paguyca 41 nM nepecedy€H MIOCKOCTBIO HA PacCTOSTHUU 9 M OT LEHTpa.

Haiigure roniaas ceueHusl.
IK3aMEeHANMOHHBIN OuJieT Ne 23

1) CeoticTBa npou3BoaHO#. [Ipon3BoaHAS CYMMBI, IPOU3BEACHUS U YACTHOTO.
2) IMupamuna. [lnomaas MOBEPXHOCTH YCCUEHHOM MUPAMHUJIBI. 0OBEM.
3) Jansl BexTops: a ( 3; -5; 1), b (1; -1; 2), ¢ (2; 4, -3)
Haiigure BekTop: m=2-a—3-b +1/4-c.
4) Pemnre cucreMy YpaBHEHHIA
5x -Ty =3,
{6 x+by=17

JIK3aMeHAIIMOHHLIN OnJiet Ne 24

1) IMoka3atenbHas GYHKIIHMSA, €€ CBOWCTBA U rpaduK.
2) OrmnpeneneHre NpOLEHTA. pacyeT MPOLIEHTHON KOHLIEHTPALIMHU PaCcTBOPA.

3) B npsmMom napaiesienureie CTOpOHbI OCHOBAHUS 3CM U 8CM, yrosl MexKay HuMu 60°.

Bokosas nosepxHocts 220 cm?.  HaiiguTe NOaHYI0 MOBEPXHOCTS.

X2~

4) Pemnte METOI0OM HHTEPBAJIOB: 93X T
IK3aMeHAllMOHHBIN OujteT Ne 25

1) YpaBHeHus npsiMoil B IpOCTpaHCTBE. Y paBHEHUE KAacaTEIbHOM.
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2) Tena Bpamenus. [Ipumeps! u onpeeacHusl.

3) Pemmmrte ypaBuenue: Sin(2x + g) = %

4) B IpAMOYTOJILHOM MapasuielieNuIie/le CTOpOHbI OCHOBaHUS 7M U 24M, a BbICOTa

napautenenuneaa 8M. Haitaure miomaab 1MaroHaaIbHOTO CEYHUS.

JK3aMeHANMOHHBII OnsieT Ne 26
1) Onpenenéuublii uHTErpan u ero cporicrea. ®opmyna Herorona-Jleitonuia

2) IlpousBomHass TPUTOHOMETPUYECKHX (PYHKUUNA. YETHOCTb, HEYETHOCTb,
NEPUOANYHOCTD, TPUTOHOMETPUUYECKUX (PYHKIIUH.

3) BeicoTa npaBuIBHOW YETBHIPEXYTOJBbHOM NHUpaMUIbl paBHA 7 M, a CTOpPOHA
ocHoBaHus 8 M. Haitnure 60koBoe pedpo.

4) Pemnte ypaBHenue 2cosx — 1 = 0.

JK3aMeHAIIHOHHBIN OmJieT Ne 27

1) VYpaBHeHue COS X=a. yacTHbIN ciydait a=0, a=1. a=-1,
2) Jlorapupmuueckast pyHKIUs, €€ CBOMCTBA U TpaduK.
3) Bricora nununapa 6 cM, paguyc OCHOBaHUS SCM. HalWUTE MJIOIAAb CEUCHMUS,

IMPOBCACHHOI'O ITapaJIJICIIbHO OCHU HNUJIMHAPA Ha PACCTOSIHUN 4cM OT Hee.

—
4) Pemmre YpaBHEHHUE: WA —10x+25=2

JK3aMeHAUMOHHbIN Ouster Ne 28
1) [ToHsaTHsI TPOU3BOHOM B ONPEACICHUN BO3pACTaHUS U YObIBAaHUS (PYHKIIUH.

HccnenoBanrie pyHKIIMU HA MOHOTOHHOCTb.

2)  Hwnunnp. Inomans nonHou noBepxHoctu. O0beM

Z_BUZ 1 a+2aU26”2+8
61!2

d—a a’? _ 46"

a“
3)¥Ynpoctute (

4) JlnaroHaJib IpaBUIIbHOM 4-yOJIbHON TPU3MBI paBHa 3,5CM, a TuaroHaib OOKOBOMH
IpaHu 2,5¢cM.

HalJIUTe 00BEM ITPU3MBI

IK3aMeHALMOHHBINA OmJieT Ne 29
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1) Omnpenenenre NPoU3BOAHON. AJTOPUTM HAXO0XKI€HUE HaUOOJIBIIIETO U
HAaMMEHBIIIEr0 3HAYeHUH (PYHKIIUHU C IIOMOIIBIO TPOU3BOAHON

2) [Tap u ero wactu. opMyIIblI.

I'padux guneitHON QYHKUNU Yy = ——% x + b npoxoguT yepe3 TOU-

3) Ky (—2; 3). Haiitu b.

2% +v =32,
3% - =27,

4) Pemith cUCTEMY:

IK3aMeHAIIMOHHBIN OmjeT Ne 30
1) Tabawma npousBoaubIx. OnpeeieHne IpOU3BOIHOM.

2) YpaBHEHHE IPSIMOI B IPOCTPAHCTBE. KAHOHUYECCKHI BU. Y CIIOBHSI

napaJyieIbHOCTH U MEPIEHANKYIAPHOCTH IBYX NPSIMBIX. Y TJIOBON KO3(PPULIUEHT.

2an 2 x—1

3) Ynpoctute: 1-2cos’x

4) Pemute ypaBHenue: 10gos (5+2x) =1

DK3aMeHAIIMOHHBIN OmjteT Ne 31

1) ANTOPUTM HaXOXKIACHUE HAMOOJBIIIETO M HAMMEHBIIIETO 3HaYeHUsT (DYHKIINH

Ha MPOMEKYTKE C MOMOIIBIO IPOU3BOJHOMN

2) Tpuronomerpuueckue GopMyiibl ABoMHOTO yria. [Ipumep npuMeHnenus.
3) Pemmre ypaBaenue: 9" —4-3" -45=0
4) Hansl Touku A(1;-2), B(-1;-1).Hanucars ypaBHEeHHE TPSIMOIL B OTpe3Kax

IK3aMeHAIIMOHHBIA OnJjeT Ne 32
1) AJTOPUTM HaXOXIACHUS TPOMEKYTKOB BO3pACTaHUS U yOBIBaHUS (PYHKITUH,

TOYKHU IKCTpPEMyMa.

2) Konyc. O6veM koHyca. O0beM yCEUEeHHOTO KOHYCA.
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1 j :u:-24x

z) <8

3) Pemute HEpaBeHCTBO: (

cos 68"+ cos 22°

. o . [
sin 68 + sin 22

4) Brraucnure:
JKk3aMeHAIIMOHHBIN OnJieT Ne 33
1) Cdepa. hopmyna miomniaamn moBepxXHOCTU chepsl.
2) Oyuknus. CporictBa pyHkuu. Odnacte onpeneneHus. O01acTe 3HAYECHHUS.

CBOIICTBA: YETHOCTh, HEUETHOCTh, MOHOTOHHOCTb, IEPUOJAUYHOCTbD.
3) N3Mepenus npsiMOyToJIbHOTO MapaJUIeIICNUIIe/Ia paBHbl 3M, SM, 6M. HalAUTe
€ro IUaroHaib.

4) HaiinuTe unrerpai:

DK3aMeHAMOHHBIN OnjeT Ne 34

1) OKCcTpeMyMbl GYHKIIUUA. AJITOPUTM HaXOXKICHHE SKCTPEMYMOB (DYHKIIHH.

2) BszanMHOE pacoyioKeHHe MPSIMON U TUIOCKOCTH. [IpHu3HaK mapayuieTbHOCTH
PSAMOM U TIIOCKOCTH.

3) Panuycel ocHOBaHMii yceueHHOTO KOHyca 10 u SM, oOpa3syrolas HaKJIOHEHA K
MJIOCKOCTH OCHOBaHMs 1o yriioM 45°. Haitaute o0beM.

4) B smuke 6 Oenbix u 8 uyepHbix mmapoB. Hayram Oepyr 2 mapa. Kakosa
BEPOSITHOCTb TOTO,

4yTO0 004 1I1apa OKaXyTCs YEPHbIMU?

JK3aMeHAUMOHHBIN OuieT Ne35
1) YpaBHeHus sin X = a, 4aCTHbIN ciaydait a=0,a=1,a=-1

2) PaccTosiHne MeXIy TOUKaMu B IPOCTPAHCTRBE.
3) Brruucnute miomanas GUrypsl, OrpaHUUYCHHON TUHUSAMHU Y = X2 -3, X =

2,Xx=5,y=0
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i { i
4) PeluuTe HEPABEHCTBO: % 9
JK3aMeHAIIMOHHBIHN OnJ1eT Ne36

1) Onpenenennblii uHTErpait. Ilnomans KpUBOITMHEHHON TpaNCIUH.
2) IloHsiTUE CTENEHM C ACHUCTBUTEILHBIM MOKazaTeneM. CBOMCTRA.

3) Konyc. Paguyc ocHoBanus KoHyca 2M, a oOpasyromas 2,5 M. Halinure 066EM KoHyca.

4) Pelunte ypaBHeHue: V3x+21 =3+x

IK3aMeHANINOHHBINA OmieT Ne37

1) TIlepBooOpa3nas. Muterpan , CBoiictBa. [Ipumepsi.

2) BekTop B mpocCTpaHCTBE, KOOpAWHATHI BekTopa. JljinHa BekTopa. BhrumcieHue
yTJla MEXy BEKTOpaMHu.

x . . X
cosxcos— +sn xsm — =1
3) PewwuTte ypaBHeHue:

4) Pewute ypaBHeHVIeZhg"ﬁ 64=x

JK3aMeHAUMOHHBbIN Ouster Ne38
1) VYpaBHeHue NpsAMOI B MPOCTPAHCTBE, MIPOXOIAIIMIA Yepe3 IBE TOUKH.

OOmumii BUI, KAHOHUYECKUM BUJI, YpaBHEHUE B OTPE3KaX.
2) TloHsaTHe NpON3BOAHOM. TaOJIMIIA TPOU3BOTHBIX

3) Bbluucnure: J/log35 —2log ,10-log , 5 +log 10

4) BeruuciuTe miomiaab GUrypbl, OrpaHi4eHHON JTUHUAMU Y = X2 -3, X = 2, X

5y=0
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