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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN ITIPOTPAMMBI YYEBHOI
JUCIUIIVIMHBI

1.1. MecTo AcOMILVINHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl:
VYuebHas aucuuIuinHa MaTtematuka siBisieTcs: 0053aTeNbHON YacThI0 €CTECTBEHHOHAYYHOTO
IIUKJIa OCHOBHOU 00pazoBaTenbHO mporpaMmel B coorBercTBUU ¢ @I'OC no 43.02.10
«Typuzm»

1.2. leap ¥ niiaHupyemble pe3yJIbTaThl 0CBOCHHUS JMCIUIIJIMHBI:

OcBoenne cofepxkaHusi yueOHOM nuciumIuHbl «MartemaTHka» 00eCHeuynuBaeT JTOCTUKEHHE
CTYJIEHTaMH CIICAYIOLIUX Pe3yibmamog:
JAUYHOCHIHBIX

e c(hopMUPOBAaHHOCTH TNPEACTABICHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM SI3bIKE HAyKH,
CPEICTBE MOJEINPOBAHUS SBICHUN U MPOLIECCOB, UAEAX U METOAAX MAaTEMATHUKH;

e [IOHMMaHHWE 3HAYMMOCTM  MAaTEeMaTHKM Ui  HAYYHO-TEXHHYECKOro  IIporpecca,
c(OPMHPOBAHHOCTh OTHOILIEHHS K MaTEMaTHKE KaK K 4aCTH OOILIEUeIOBEYECKON KYIbTYPHbI
4yepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MAaTEMATUKHU, SBOJIIOLMEH MAaTEMATUYECKUX UJIEH;

® pa3BUTHUE JIOTUYECKOTO MBIIIICHHS, TPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aIrOPUTMHUYECKON
KyJIbTYypbl, KPUTHUYHOCTH MBIIUICHUS Ha YypOBHE, HEOOXOAMMOM [uid Oymaymie
npo¢ecCHOHATBLHON AEATEIIbHOCTH, JUIS MPOJOJDKEHHUS 00pa30BaHUs M CaMO0OPa30BaHNUS;

® OBJAJICHNE MAaTEMaTUYECKHMMHU 3HAHUSAMH M YMEHHSIMH, HEOOXOJMMBIMU B MOBCETHEBHON
KU3HH, i1 OCBOCHMS CMEKHBIX €CTECTBEHHOHAYUHBIX IUCLUIUIMH W JUCLUIUINH
npoeCcCHOHATIBHOIO IUKJA, Ui TMOJIydeHHUs] 00pa3oBaHMs B 00JacTAX, He TpeOyrommux
yriayOJieHHONH MaTeMaTHYeCKON OAr OTOBKH;

® TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCIIE CaMOOOpa3OBaHHIO, Ha
NPOTSDKEHUU BCEH KU3HH; CO3HATEIIbHOE OTHOLICHHE K HEMPEPHIBHOMY 00pa30BaHHUIO KAaK
YCIIOBUIO YCTEIITHON MPOpEeCCHOHATHHON U 00IIECTBEHHOM JIESTEIIEHOCTH;

® TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOATENIIHOM TBOPYECKOM W  OTBETCTBEHHOMU
JESITENILHOCTH;

® TOTOBHOCTh K KOJUJICKTHBHOM paboOTe, COTPYJHHYECTBY CO CBEPCTHHKAMU B
o0pazoBaTeNnbHON, OOIIECTBEHHO IOJE3HOH, Y4eOHO-MCCIIEeOBATENbCKOM, MPOEKTHON H
IPYTUX BUJAX AESITEIbHOCTH;

® OTHOUICHHE K MPO(EeCCHOHAIBHON NEATENbHOCTH KaK BOSMOXKHOCTH YYacTHsI B PELICHUU
JIMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAMOHATIBHBIX TPOOIIEM;

MemanpeomMemHublx:

® YMEHHME CaMOCTOATEIIbHO ONPENENATh LEId ACATEIbHOCTH M COCTaBJATH  ILJIAHBI
JNEATEIIbHOCTH; CaMOCTOATENIBHO OCYIIECTBIIATh, KOHTPOJHUPOBATH U KOPPEKTUPOBATH
NEATEIIbHOCTD; UCIIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTHKEHHUS IMOCTABIEHHBIX
[ene W pealu3aluyd IUIAHOB JIEATENILHOCTH; BHIOMpaTh YCHENIHbIE CTPAaTEeTHH B
Pa3IUYHBIX CUTYaUsX;

e yYMEHHE NPOAYKTHBHO OOIIAThbcs W B3aWMOJCHCTBOBAaTH B TMPOIECCE COBMECTHOM
JESITeNFHOCTH, YYHUTHIBATh TMO3HWIIMH JPYTHX YYAaCTHHKOB AEATEIBHOCTH, IPPEKTUBHO
pasperiatb KOH(IJIUKTHI;

e RBJAJICHUE HABBIKAMHU TI03HABATENBHOW, Y4EOHO-UCCIENOBATENIbCKOH H  MPOEKTHOMN
NESITENFHOCTH, HaBBIKAMH pa3pelieHuss MmpoOiieM; CIMocOOHOCTh M TOTOBHOCTh K
CaMOCTOATEIIBHOMY TIOMCKY METOJOB PELIEHUs NPAKTUYECKUX 3a7ad, ITPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHMS;

® TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENHbHOW WH(OPMAIMOHHO-TIO3HABATEILHOM
NEATENIbHOCTH, BKJIIOYass YMEHUE OPUEHTUPOBATHCA B  PA3JIMYHBIX HMCTOYHUKAX
nH(OPMALIUH, KPUTHIECKH OIICHUBATh U MHTEPIPETUPOBATh MH(POPMAIIHIO, MOIYIAEMYIO
W3 Pa3JIMYHbIX UCTOYHUKOB;

® BJIQJICHUE A3BIKOBBIMU CPEJICTBAMU: YMEHHUE SICHO, JOTMYHO U TOYHO M3JIaraTb CBOK) TOUKY



3pEHHUs], UCIIOIb30BATh AICKBATHBIE SI3bIKOBBIE CPEIICTBA;

e BJIAJICHUE HABBIKAMU IMO3HABATEIbHON pe(IeKCHU KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUI
U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJbTaTOB U OCHOBAHMM, I'PAaHUL] CBOErO 3HAHUA U
HE3HaHUs, HOBBIX ITIO3HABATEIIBHBIX 3a7a4 U CPEACTB I UX JOCTUKEHHUS;

® [IeJICYCTPEMIICHHOCTh B MIOMCKaX M MPUHATHU PEIICHUH, COOOPa3UTEIbHOCTh U MHTYHIIHS,
Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABICHUH; CIIOCOOHOCTh BOCIIPUHUMATH KPAacoTy U
TapMOHMIO MUDA;

npeomemmuuix:

¢ c(hopMHUPOBaHHOCTH MPEACTABICHUI O MaTeMaTHKe KaK YaCTU MUPOBOM KyJIBTYphl U MECTE
MaTeMaTUKU B COBPEMEHHON IIMBHIIN3AIMH, CIIOCO0AaX OMUCAHMS SABJICHUNA PeaJbHOr0 MUpa
Ha MaT€MaTUYECKOM SI3BIKE;

e c(hopMUPOBAaHHOCTh NPEACTABICHUA O MaTeMaTHMYECKHX IMOHATUAX KaK BaXHEHIIMX
MAaT€MAaTUYECKUX MOJEINX, MO3BOJSIOIIMX ONMCHIBATH U M3ydaTb pa3HbIE IIPOLECCHl U
SBJICHUS; ITOHUMAHUE BO3MOYKHOCTU AKCHOMAaTHYECKOTO ITOCTPOCHHUS MaTeMaTHYECKUX
TEOPHUiL;

e BJIAJCHUE METOAAMH JOKA3aTEIbCTB M AJITOPUTMOB DEIICHMS, YMEHHE HUX INPHUMEHSTH,
IIPOBOJUTH JI0KA3aTEIIbHBIE PACCYKICHUS B XO/€ PEILICHUS 3a/1a4;

e BJIAQJCHUE CTAHNAPTHBIMU IIPUEMAMH pPELICHUS PAaLHMOHAIBHBIX U HUPPALUOHAIbHBIX,
[I0Ka3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUM U HEPABEHCTB, UX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOrpamMM, B TOM YHCIE JUIs IIOMCKA IIyTH
peLIeHus U WUTFOCTPALIMY PELICHUS] YPABHEHUN U HEPABEHCTB;

¢ chopMUpPOBaHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOr0 aHAIIN3a U
UX  CBOWMCTBaxX, BIAJCHHE YMEHHEM  XapaKTepH30BaTh IOBEJCHHE  (YHKUUH,
HCIIOJIb30BAHUE ITOJYYEHHBIX 3HAHUH JJIs OIIMCAaHUsS U aHAJIU3a PealbHbIX 3aBUCUMOCTEN;

® BJIQJICHUE OCHOBHBIMU IOHATHAMHU O IUIOCKMX M IIPOCTPAHCTBEHHBIX TI€OMETPUYECKHUX
¢urypax, HuX OCHOBHBIX CBOICTBax; C(HOPMHUPOBAHHOCTb YMEHHUS paclo3HaBaTh
reoMeTpuueckue (pUrypsl Ha uYepTexax, MOJENSAX U B PEaTbHOM MHUpE; NPUMEHEHUE
M3YYEHHBIX CBOMCTB reoMeTpuuecKux (Guryp u ¢Gopmyn [Uis pelIeHHs reOMEeTPUYECKUX
3a/1a4 ¥ 33/1a4 C IIPAKTUYECKUM COICPKAHUEM;

¢ chopMUpPOBaHHOCTH MPEACTABICHUN O TpoOIleccax U SABJICHUAX, UMEIOIUX BEPOITHOCTHBIN
XapaKkTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MHUpPE, OCHOBHBIX IOHATHAX
JJIEMEHTApPHOW TEOPUU BEPOSATHOCTEH; YMEHHUM HAXOAUThb MU OLEHHUBAThb BEPOSTHOCTH
HACTYIUIEHUSI COOBITHMH B MPOCTEHIIMX MPAKTUYECKUX CHTYyallUIX U OCHOBHBIC
XapaKTEPUCTUKU CIIy4alHBIX BEIIMUUH;

® BJIQJICHUE HABBIKAMH HCIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOTPaMM IIPU PELICHUU
3a/1a4.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1 O6beM yueOHOii TMCUMIJIMHBI M BUABI Y4e0HOI padoThI

Bun yue6HO# paboTh O6bem yacoB
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl y4eOHOM M CHMIIJIMHBI 307
O0beM padoThI 00y4aIOIIMXCH BO B3aMMO/AEHCTBUY € MpenoiaBaTeieM 214

B TOM YHCIJIC:

TeopeTudeckoe oOydeHue 113
MPAKTUYECKHUE 3aHATHUS 95
CaMocTosiTe1bHas1 paboTa 93
IIpoMe:xxyToyHast aTTecTanus B popMe IK3aMeHA 2

KoncyabTanuu 4




2.2. TemaTnuyeckuii IVIaH M coAep:KaHue Y4eOHOM TMCIUILIMHBI MaTemaTiKa

HaunmenoBanue O0LeM YpoBeHb ycBOCHHs
Coaepxxanue yueOHOro MaTepuasia 1 GopMbl OPraHU3ANMH 1eSITeTbHOCTH 00y4AIOIIUXCH
pa3/iesioB H TeM 4acoB
1 2 3 4
BBoaHoe 3ansiTne 2 2
Marematnka B HayKe, TEXHHKE, JKOHOMHKE, HH()OPMAIMOHHBIX TEXHOJOTUAX M MPAKTUYECKOU
Brenennue 1 | AeATEMBHOCTH. Henmn w© 3amaud  W3y4eHUS] MaTEMaTHKH B YYPSKACHUSX HA4YaJbHOIO W  CPEOHErO
npogeccHoHaNbHOro 00pa3oBaHuUsl.
[ToBTOpEHME MKOIBHOTO Kypca MareMaTuku 3a 9 kiacc. Pelenue KBaapaTHBIX ypaBHEHUI U HEPABEHCTB.
VYnpouieHne BeIpaXKeHUH.
Pasnes 1. Pazutre nonsaTus o yncie. Kopuu, crenenun u jorapupmsl
Coaep:xanue yueOHOro MaTepuaJia 6 3
Henble, panuoHaJbHbIE U /1€ CTBUTEIbHbIE YHCIA
1 Omnpenenenne HaTypalbHBIX, LENBbIX, PAUHMOHAIBHBIX, JACHCTBUTENBHBIX M HWPPALUOHATBHBIX YHCEN.
Koneunas u Oeckoneunas aecsitmyHas apoOb. I[lepmogmueckue apoOu. llepeBox OOBIKHOBEHHOH ApoOH B
JECATHYHYIO Apo0b M HA000pOoT. YIpolieHHe BHPaKEHUH ¢ palliOHAIBHBIMU M UPPALMOHAIGHBIMHU YHCIIAMHU.
ApudmeTndecKnii KOpeHb HATYPAJIBLHOH CTeNeHH
Tema 1.1. 2 Omnpenenenne apudMeTHUECKOr0 KOpHS HaTypaibHOH creneHn. CBOHCTBa apu()METHYECKOTO KOPHS
PasBurne HATypaIbHOU cTeneHy. Pemenne ynpaxHeHHH coaep Kalyx apuMeTHUECKHi KOPEHb HATYPaIbHOW CTEIIECHH.
TMOHATHSA 0 YUCJIC. CremneHb ¢ panMOHAJIBLHBIM H JICHCTBUTEJIBHBIM NOKa3aTeasMHu. CBOiCTBA CTeNEeHH ¢ PALMOHAJBHBIM
KopHuu, crenenn. 3| AeiiCTBUTEIbHBIM NMOKA3aTeJsIMH
Omnpenenenne CTENEHN C palOHATILHBIM MOKazaTeaeM. CBOKWCTBA CTENICHN C PallMOHABHBIM MOKa3aTeIeM.
Pemienne ynpaxkHeHHH coepIKaliX CTENCHb C PallMOHANBHBIM IOKa3aTeIIeM.
IpakTHYecKue 3aHATHS: 4
1. TlpuMeHeHHEe CBOWCTB CTENEHH C PALMOHAIGHBIMH M JACHCTBUTENBHBIMH TOKA3aTeIsIMU Ul YIPOIICHUS
BBIPAKEHUN
2. IlpeoOpa3oBaHue BHIpRKEHHUH, COAEPKAIINX CTEIECHD C PAllMOHATIBHBIMU M JCHCTBUTEIBHBIMUM [TOKA3aTEISIMU
Coaep:xanue yueOHOro MaTrepuaJia 6 3

Tema 1.2.
Crenennas
bynxuus

CrenenHas gyHKuus ee cBoiicTBa M rpadpuk. MOHOTOHHOCTH QyHKIMHT
Omnpenenenne crenenHod pyHkuun. CBoiicTBa M rpadKu CTENEHHBIX (GYHKIHMH € TIOKa3aTeIs M P=2N, P= -

! 2n, p=2n-1, p= -(2n-1). Mcnonp30BaHue CBOWCTB CTEeNIeHHOW (DYHKIMM Uil cpaBHeHHs umceld. [loctpoeHue
rpa¢uKoB QYHKUHUH.
PaBHOcH/IbHBIE ypaBHEHMS U HepaBeHCTBA. ToKIecTBEHHbIE H HETOK/IeCTBEHHbIE Peodpa3oBaHus
2 Omnpenenennie paBHOCHIBHBIX YPaBHEHHH U HepaBeHCTB. O0IacTh ONpeecHNsl ypaBHEHHS U HEPaBeHCTBA.
[TocTopoHHHNE KOPHH.
HppanuonanbHble ypaBHEHUS]  HEPABEHCTBA
3 Omnpenenenne HPpPaMOHATIBHOTO YPaBHEHHS, HEPAaBEHCTBA. PemieHne NpOCTEHIINX HppadoOHATBHBIX

ypaBHeHI/Iﬁ 1 HCPABCHCTB. Pemenue HppanroOHaAJIbHBIX ypaBHeHHﬁ, COACPIKAIMX Ba paJguKaiad.




IIpakTH4eckne 3aHATHS: 6
3. Pemienne nppanuoHanbHbIX ypaBHEHUH
4. Pemenrie nppalnOHAIBHBIX HEPAaBEHCTB
5. Obmme MeTo bl PelIeHHs] HPPalHOHATBHBIX YPaBHEHHN 1 HEPaBEHCTB
Coaep:xanue yueOHOro MaTrepuaJia 6
1 Iloxka3zaTenbHasi pyHKIUSA, ee CBOicTBA M Tpaduk
Omnpenenenne nokazarenpbHol GyHkuuu. CBoiicTBa nokazarensHol GyHkuuu. Iloctpoenue rpadukos.
Iloka3arenbHble ypaBHeHUsI M HepaBeHcTBAa. (OCHOBHble MpHEMBbl pelIeHUS] MOKA3aTeJIbHBIX
YPaBHEHHI1 1 HEPABEHCTB
CucTeMbl TOKa3aTeIbHBIX yYpaBHEHUH M HepaBeHCTB. PeleHue mMpocTeHnX MOKa3aTelIbHBIX ypaBHEHHM.
Tema 1.3 5 Pemrenne moka3aTenbHBIX YpaBHEHUI C MOMOIIBIO BBHIHECEHHE OOIIET0 MHOXHTENS 32 CKOOKM W BBEICHUS
IokazarensHasn HOBOH TepeMeHHOH. PemeHne mpocTedmmx moka3aTebHBIX HEPaBEHCTB, UCIOJB3Ys CBOMCTBO MOHOTOHHOCTH
$yHxkums ¢yHkuuu. PerieHne mokasaTeNbHBIX HEPAaBEHCTB C MOMOILNBIO BBIHECEHHE OOLIETO0 MHOMXKHUTENS 332 CKOOKH U
BBEJCHUSI HOBOI mepeMeHHOH. PelneHue cucTeM MOKa3aTeNbHBIX YPaBHEHHWH M HEPAaBEHCTB Pa3InYHBIMU
crocobamu.
IIpakTHYeckue 3aHATHS 6
6. Pemenne nokaszaTeabHBIX YpaBHEHHH
7. Pemienne nokazaTeIbHBIX HEPABEHCTB
8. Obmme MeTo bl PelIeH s MOKa3aTeNbHbIX YPaBHEHUH 1 HEPAaBEHCTB
Coaep:xanue yueOHOro MaTrepuaJia 10
Jlorapugm 4guciaa. OcHoBHOe JiorapupMuyeckoe ToxkAecTBO. CBoMCTBa JIorapu(MoB
HecsaTuuHble U HaTypasibHbIC Torapudmel. PopMyiia mepexoaa K HOBOMY OCHOBaHHIO
1 Omnpenenenne norapupma uncia. BeluuciieHHe W yHpOILIEHHWE BBIPAKEHHH C TOMOLIBIO OIMpEeIeTeHHUs
norapudma ¥ IPUMEHEHHs] OCHOBHOTO JIOTapu(MHUECKOTO TOKAeCTBa. [IpiMeHeHne cBoOiCTB norapupmMoB st
npeoOpazoBaHus BbpakeHHH. OnpeneneHne NecITUIHOrO W HarypanbHoro jorapudma. dopmyna nepexona K
HOBOMY OCHOBAHHIO
Jlorapudmudeckas pyHKIOus ee CBOWCTBA U rpauK
2 Omnpenenenne norapudmMuueckoi ¢yHkuuu. Vcmomp3oBaHne CBOMCTB M Tpaduka JorapuMUUECKON
(YHKUWU JUT CpaBHEHHMS YMCell M pelieHus ynpaxkaennid. Haxoxaenue obsactu onpenencHus QyHKLIUH.
Tema 1.4. Jlorapu¢mudeckne ypaBHeHHsl, OCHOBHBIE IIPHeMbI pelleHusl JorapupMuIecKuX ypaBHeHH |
Jlorapudmsi, 3 Omnpenenenne Jorapu(MUUECKOr0 ypaBHEHHMS. PemieHne MpoCTeHIINX JOrapuMHUYECKUX YypaBHECHUMH,
JorapuMuUecKue WCTOJB3Ys ONpeAeIeHue JJorapugma i ero CBOHWCTB.
ypaBHeHHs U JlorapudmMuyeckue HepaBEHCTBA, OCHOBHbIE MPUEMbI pelleHusi
HepaBeHCTBA 4 Omnpenenenne JorapupMUUECKOro HepaBeHCTBa. PerieHue orapuMUUECKHX HEPABEHCTB, HCHOJb3Ys
orpeesieHue Joraprudma U CBOHCTBO MOHOTOHHOCTH JIOTapU(MUUECKON (PYHKIIHH.
IIpakTHYeckue 3aHATHS 8

9.VnpouieHune BeIpaKeHUI coaep KaluX JTOrapuQpMbl

10.Pemenue norapuMuiecKux ypaBHEHUH

11. Pemenne norapu(p)MUUECKIX HEPABEHCTB

12. Pemenne cucreM JorapuMuiIecKux ypaBHCHUH 1 HEPABEHCTB

Pa3zpnen 2. [Ipsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE




Conep:xanue yueOHOro MaTepuaJia

AKCHOMBI CTepEeOMETPUHA U CJICACTBUA U3 HUX
OCHOBHBIC TTOHSTHUS CTCPCOMCTPUH. AKCHOMBI CTCPCOMCTPHUU M MNMPUMCHCHUC UX I PCHICHHUA 3aad.

10

! Jloka3aTenbCTBO TEOpEM - CIENCTBHMA ( YCIOBHS Ui CYIIECTBOBAaHHS IJIOCKOCTH) W NPUMEHEHHE UX NpHU
pElIeHUH 3aa4.
IapanueabHble NpsiMbie B MpocTpaHcTBe. [lapanielbHOCTH Tpex NPAMBIX
2 Onpenenenne mnapalieNbHBIX NpPSIMBIX B IpocTpaHCTBE. TeopemMa O E€OUHCTBEHHOCTH MIPSIMOM,
napauiebHON 3amaHHOW. Teopema O MapayIeNbHOCTH TpeX NpsAMBIX. lIprMeHeHne TeopeMbl MpU peIIeHUN
3a]ad.
IMapanueabHOCTH NPSAMOI M IUTOCKOCTH. IIpH3HaK MapajIeIbHOCTH IPSAMOM U MJIOCKOCTH
3 Onpenenenne napauieaIbHOCTH MPSMON M IJIOCKOCTH. B3amMHOe pacrnoioskeHue NpsIMOM M IIOCKOCTH B
Tema 2.1. MpOCTpaHCTBE. JoKa3aTenbCTBO MpH3HAKa MapalIeIbHOCTH NpAMOM M miockocTu. [IpuMeHeHne mpusHaka npu
Hapa.n.ne.nbﬂble peLIeHnn 3aay.
npsaMbie U IMapanueabHble MI0CKOCTH. CBONCTBO Mapa/IeJbHBIX MI0CKOCTEH
IJIOCKOCTH B 4 Onpenenenne mapaulenbHBIX  MockocTed. Ilpu3Hak mapamiensHocTH — mitockocTe.  CBolicTBa
MPOCTPAHCTBE NapauIeIbHBIX MJIOCKOCTEN.
IIpakTHYeckue 3aHATHS 4
13.0mnpeneneHre B3aMMHOTO PAcIONOKEHHsI MPSIMBIX B MpOCTpaHcTBe. PelieHne 3aqay Ha mpUMEHEHHE TIpH3HaKa
CKPEILMBAIOIINXCS MPAMBIX
14. Terpasgp. Ilapamnenenunen. PermeHue 3aga4 Ha IOCTPOSHHUE CEUYCHUH M HAXOXKJCHHUE MJIOMIAAN CEUCHUS
Coaep:xanue yueOHOro MaTrepmuaJia 8
Iepnenaukyasipabie nmpsiMble B mnpocTpaHcTBe. IlapajsienbHble NpsiMble, NepHeHIUKYJSIPHBIE K
1 | maocKoOCTH
Onpenenenne NMepneHINKYIIpHBIX NPAMBIX B MpocTpaHcTBe. CBOMCTBa MapalIeNbHBIX MPAMBIX KOTOPHIE
NIEepPIEHINKYIISPHBI K TNIOCKOCTH. [IpuMeHeHne CBOWCTB, IPU PEUIEHHUH 3ajad.
IHepnenauKyJasipHOCTS NPSIMOI U MJI0CKOCTH. IIpH3HaK nmepneHMKyIAPHOCTH NPSIMON W MJIOCKOCTH.
IIpu3Hak neprneHIuKyJIAPHOCTH ABYX IIOCKOCTEH.
2 OnpeneneHne MNEpHNEHIUKYIIPHOCTH NpAMoil W miockoctu. CBoiictBa. IlpuMmeHeHMe mnpu3HaKa
MEPIEHINKYIIPHOCTH NMPSAMON U INTIOCKOCTH MPH A0KA3aTENbCTBAX U PELICHUH 3a/1ad. [loka3aTenbCcTBO MpHU3HaKa
Tema 2.2. MEePIEHINKYIIPHOCTH JIBYX INIOCKOCTEM, MPUMEHEHUE €T0 NPH PEIICHUH 3a/1a4.
IIpsiMoOyToBbHBIN MapaJIeIenuIe/
TlepneHNKYISIPHOCTE 3 OmnpeneneHne NPSMOYTOJBHOTO Mapajjiefienunena. OJIEMEHThl MPSAMOYTOJIBHOTO MapajljieNenunea.
NPSAMBIX H CsoiicTBa.
JI0CKOCTeil IlpakTHYecKHe 3aHATHS 4
15. Haxosxaenue paccTOsSHUSI OT TOYKH [0 TNTIOCKOCTH, HAKIIOHHOHM 1 MPOEKIWH HaKJIOHHOH Ha TJIOCKOCTb.
16. loka3aTenbCcTBO M IPUMEHEHHE TEOPEMBI O TPeX NEePIeHANKYISIpax sl JOKa3aTeJIbCTB U PEIICHHS 3a1ay.
Paspeut 3. DiieMeHThI KOMOMHATOPMKH H TEOPHH BePOSITHOCTEH
Tema 3.1. Copepxanue yueOHOT0 MaTepuaJia 4
JJIeMeHTBI 1 OcHoBHBIe TOHATHA KoMOMHaTopukH. [IpaBuio npon3BeneHus
KOMOHHATOPHKH. Omnpenenennie KOMOMHATOPUKH, €€ OCHOBHBIE 3a1auu. [lonarus komOunaropuku. [IpuMeHenne




®opmyJia ounoma HeroTona. CBoiicTBa O0MHOMHHAJNBHBIX K03¢¢punuenTos. Tpeyroasnnk Iackans

BosBenenue OmHOmMa B HaTypaibHylo crerneHb. @opmyna HeioToHa s HaxoxaeHHs OMHOMHHAIBHBIX
ko3 duumentos. IlpumeneHne CBOHCTB OMHOMUHAIBHBIX KOI((GHUIMEHTOB MAjsl BO3BEICHHA IBYWICHA B
HaTypalbHyto creneHb. Iloctpoenue TpeyronbHuka Ilackans. [IpumeHeHHe TpeyroiapHHKaA Ui HaXO0XKJICHHS
K03 PHILIMEHTOB.

IIpakTHYeckue 3aHATHS

Tema 3.2.
JJIeMeHTHhI
TEOPHH BEPOSITHOCTH

17. IlepecranoBku. Pasmemenus. Coueranus. Pemenne 3amay Ha MOACYET YKMCa NMEPECTAaHOBOK, pa3MEIICHUN U
coyeTaHui

18. Tpeyronbuuk Ilackans u ¢popmyna Ounoma HeioToHa

Coaep:xanue yueOHOro MaTrepuaJia

1 Co0bITusi. KomOuHanuu co0biTuii. [IpoTHBONOI0KHBIE COOBITHS

Omnpenenenne coObiTHs. CaydyaliHOE, JOCTOBEPHOE, HEBO3MOKHOE, TPOTHBOMOJIOKHBIE COOBITHSI.

IIpakTHYeckue 3aHATHS

19. Knaccuueckoe onpezaeieHne TeOpHH BEPOSITHOCTEH

20. ®opMyIIbl BEpOSITHOCTH CYMMBI COBMECTHBIX M HECOBMECTHBIX COOBITHIA

Pa3nes 4. OCHOBBI TPUTOHOMETPHH

Tema 4.1.
OcHOBBI
TPUTOHOMETPUH

Coaep:xanue yueOHOro MaTrepuaJia

1

Pagnannast mepa yria. Onpeaesnenne TPpHrOHOMeTPHYeCKUX (pyHKIMIA
Haxoxnenue koopAaMHaT TOYKM IPHU MOBOPOTE €€ Ha yrojl 0. BOKPYr Hadana koopauHar. OmnpeneneHue
CHHYCa, KOCHHYCa, TAHT€HCa OCTPOTo yria

3aBHCHMMOCTh MEXKIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO W TOro e yriaa. OcHOBHoe
TPUTOHOMETPHYECKOE TOKIECTBO

Haxoxnenue cuHyca, KOCHMHyca M TaHI'€HCa OCTPOrO yrija. BplunclieHHe 3HAa4eHWH BBIpAKECHHUI
COJIepKAIINX TPUTOHOMETpUYECKHe (YHKIHMHU. JJ0Ka3aTelbCTBO OCHOBHOTO TPUTOHOMETPHUYECKOTO TOXKIIECTBA,
IPUMEHEHHE TOXKJISCTBA JUIsl YIIPOIICHHS BRIPKCHUH U PEILICHUS 3a/1a4.

Cunyc, KOCHHYC, TAHT€HC JJIS YIJIOB ¢ U -0. ®opmyJibl ciokeHns. CHHYC, KOCHHYC TAHTeHC IBOHHOIO0
yria. ®opmyJisl npuBeaeHuss. @opMyJibl CYMMBI H PA3HOCTH CHHYCOB H KOCHHYCOB

YeTHOCTb TPUTOHOMETPUYECKUX (PYHKIHMHA W MPUMEHEHHE CBOMCTBA AJISl YIPOILCHUH BhIpaskeHHH. BriBox
(GopMyNBl CIOXKEHUS IJIsi TPUTOHOMETpHuYecKHX (yHKUum. BbpiBog ¢opmyn cuHyca, KOCHHYyca, TaHTEHCa
nBoiiHoro yria. llpumenenue ¢GopMmyn mpu ynpolleHHH BbIpaxkeHuid. BeiBox ¢opmyn mpuBenenus. BriBog
¢dopMyn CymMMBI W Ppa3HOCTH TPHUTOHOMETpUYecKUX QyHKumid. [lpumeHenune ¢opMyn mnpu ympouieHUu
BBIPAKEHUM.

IIpakTHYeckue 3aHATHS

21.
22.

HaXO)K}_'[eHI/Ie CHHYCa, KOCMHYCa U TaHTI'CHCAa OCTPOTo yrja. 3Haku KOCHHYCa, CHHYCa U TaHI'CHCA.
HaXO)KI[eHI/Ie CHHYCa, KOCHHYCA, TaHICHCA JId YIJIOB O U -0O. HpI/IMeHeHI/Ie (l)OpMYII CIOXKCHHA MU O

YIPOILIEHUS BBIpaXKEHU.

23.
24.

[Tpumenenue Gopmya JBOHHOTO yriia ISl YIIPOILCHHUS BHIPayKEHHUH.
[Tpumenenue GopMya TpUBEAEHUS VIS YIPOLIESHHS BEIPOKEHHUH.

Coaep:xanue yueOHOro MarepuaJia




Tema 4.2.
Tpuronomerpuye
CKHe YPABHeHUs!

Pemenne ypaBHeHmsi cOSX = &, SINX = a, tgx = a, ctgXx = a. Pa3amynble CcrmocoObI pemIeHHs!
TPUTOHOMETPHYECKUX YPABHEHMIl

Pemenne ypaBuennii o ¢gopmynam. OTOop KOpHEH M3 3aJaHHOTO IMpoMeXyTKa. PerieHue ypaBHeHHI 1O
¢dbopmynam, npuMeHsisi opMyJIIbl TPUTOHOMETPUH VIS YIIPOIIECHHS ypaBHEHHUH.

CpoiicTBa pyHKknmii y=cosx, y=sinx, y=tgx, y= ctgx u ux rpapuxu
2 Omnpenenenne PyHKIMHA y=COSX, y=Sinx, y=tgx, y= ctgx. CpaBHEHHE YnCE, HCIIOJb3Ys CBOWCTBA (QYHKIIHA.
[Toctpoenue rpadukos. Pemenne ynpakHeHHU.

IIpakTHYeckue 3aHATHS

25. Pemienue ypaBHEHHUs COSX = a, SINX = a.

26. Pemenme ypaBHeHus tgX = a, ctgx = a.

27. O0ume MeToAIbl pellieHrs] TPUTOHOMETPHYECKIX YPaBHEHUH

Paspes 5. MHororpaHHuKH U Tesia BpameHunsa. MeTroa KOOpAMHAT B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTrepuaJia

[Ipuszma. lIpsasmas n HakJIoHHAasA npu3Ma. IlpaBuabHast mpusMa

OnpeneneHnue MHOTOTpaHHMKA, pa3iM4YHbBIE pa3BEpPTKH. OJIEMEHThl MHOTOrpaHHMKOB. OmnpeneneHue
1 | npusmel. DneMeHThI pu3Mbl. OnpeneneHne IpsMol 1 HAaKIIOHHOM mpu3Mbl. OnpenenieHre MpaBUIbHON TPU3MBEI.
Pemenne 3amau ¢ mpuMeHEHHWEM CBOMCTB mpu3Mbl. llmomans OOkOBOH moBepXHOCTH Hpu3MbL [locTpoeHme
CEUEHUI MPU3MBI IIIOCKOCTBIO.

Mupamupa. lIpaBunbHas nupaMua. Y cedeHHasi MUpPaMHUAA
Onpenenenue nmupamupl. [Inomans momHON 1 OOKOBO# MOBEPXHOCTH MUPaMUIBL. 33aaui Ha BBIYUCIICHUE
miomaneii. OmnpeneneHue ycedeHHOW mupaMuipl. [Diomans moaHONH M OOKOBOW MOBEPXHOCTH YCEYCHHOM

Tema 5.1 nupaMupl. 3a1a4u Ha BRIUMCIICHUE TUTOIIACH.
MHoOrorpanHuk I[MousiTHe NPaBUJIBLHOTO MHOTOTPaHHUKA. [IpaBUIIbHBbIE MHOTOTPAHHUKHU
" 3 Tetpasrap, xky0, okTa’ap, HoAeKa’ap, ukocadap. OnpeneneHre MpaBUIbHOTO MHOTOTpaHHUKA. Pa3nuuHbie
NIpaBUJIbHBIC MHOTOTPAHHUKH, MX CBOMCTBA.
CumMMeTpus B IPOCTPAHCTBE. JJIeMEHThl CHMMETPHHU NMPABUJIBHBIX MHOTOTPAHHUKOB
4 Cummetpust B KyOe, apajuienenumese, Ipu3Me U Iupamu/ie.
OnpenencHue cuMmMmeTrpuu. [lpaBuibHBIE MHOTOTPAaHHUKH, WX OJJIEMEHTHl cUMMeTpuu. LleHTp, och
CUMMETPHH MHOTOTpaHHHKOB. OnpeieNieHne CHMMETPUH B KyOe, mapajenenunee, npusMe. Pemenue 3amauy.
IIpakTHYeckue 3aHATHS
28. TloctpoeHue ceueHu MPU3MbI U MUPAMUIBI TIOCKOCTHI0. BBIYHMCICHHE TUTOIIAN CCUCHHUS
29. PeieHuu 3a71a4 Ha HaXO0XKJICHUE 3JIEMEHTOB NPABUJILHON TUPAMHUJIBL.
Coaep:xanue yueOHOro MaTrepuaJia
Tema 5.2 IlonsaTHe BekTOpa B pocTpancTBe. Moay/ib BekTopa. PaBeHCTBO BEKTOPOB
Koop/uuaThi 1 HeiictBus Han Bektopamu. CIOXEHHE UM BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
BEKTOPDI 1 | Ompenenenue BekTopa. OrmpeneieHue MOMYJS BEKTOPa, PAaBHBIX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB.

Onpe}leneHI/Ie CYMMBI U Pa3HOCTHU U YMHOXXCHHA BCKTOpPA Ha 4YUCIIO. HOCTpOCHI/Ie CYMMBbI U Pa3sHOCTU BCKTOPOB
Pa3JIMYHBIMHA criocodamu.




IIpsiMoyrosbHas cucTeMa KOOPAMHAT B IpocTpancTBe. KoopanHaTel BekTOpa

Jnnna Bektopa. [leiicTBHS Haa BEKTOpaMH, 3aJaHHBIMH CBOMMH KoopauHataMmu. OnpeneneHue
2 | mpsIMOYTOJIBHOW CHUCTeMBI KOOpAWHAT. PemieHue 3amay KOOpIMHATHBIM MeTOAOM. HaxokaeHume KoOpIuHAT
BEKTOpa W ero UmMHB mo Qopmyrnam. HaxoxkneHne CyMMbl M Pa3sHOCTH BEKTOPOB, 3aJaHHBIX CBOMMU
KOOpAMHATaAMHU.

CxansipHoe mpon3BeeHUe IBYX BeKTOPOB

VYron Mexay BeKTopaMu. Berunciienue yriioB Mexy NpsIMBIMU U IIOCKoCTsAMH. Ompenenenre CKaasipHOTro
3 | mpou3BeAeHUsT BEKTOPOB. TeopeMa O CKaJspHOM MPOM3BEACHWHU IBYX BEKTOpoB. HaxoxaeHue yria Mexay
IByMsi BekTopamu 1o (opmyne. Ompenenenue yria Mexzny AByMs NpsAMbiMH. DopMmyna HaxOKACHHUS yria
MEKIY AByMs npsiMbiMU. Ee mpumeHenue.

IIpakTH4eckue 3aHATHS
30. JleticTBus Hag BekTopamu. CIIOKEHUE U BEIUNTAHHE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha YHCJIO.
31. Pemenne npocTedmux 3a1a4 B KOOPAUHATAX.

Tema 5.3.
Kpyrabie Tena

Conep:xanue yueOHOro MaTrepuaJia

Honsarue mummuapa. Ilimomans nosepxHoctn muanHApa. IlonsTue xonyca. Ilnomaas moBepxHocTH
KOHYCa
1 Onpenenenne NUIMHAPA. DIEMEHTHI IUIMHAPA, cBoiicTBa. PopMyJia IUIOIMIAN TOBEPXHOCTH IMIIMHApPA, €€
MpUMEHEHNE B pelleHuu 3anad. OnpenencHUE KOHyca, 3JEMEHThbI, cBoiicTBa. IIpuMeHeHHMe CBOWCTB, IS
BBIUMCIICHHSI TUIOMIAIeH ceueHui U pereHus 3a1a4d. PopMyiia O0OKOBOH U MOJHOK TTOBEPXHOCTH KOHYCA.

Y ceueHHBI KOHYC

OnpeneneHI/Ie KOHYCa U YCCUCHHOI'O KOHYCAa, 3JICMCHTHI, CBOMCTBa. HpI/IMeHeHI/Ie CBOﬁCTB, JJIs1 BBIYHMCIICHUA
nnoma}leﬁ CCUCHUH H peuicHus 3aaaq. ¢)0pMyna OOKOBOI M IOJHOI MOBCPXHOCTU KOHYCAa U YCCUCHHOI'O
konyca. [Ipumenenue GopmMya Ui BEIYMCICHUS IJIOUIaACH M peIICHHS 3a/1a4.

Coepa n map. Ilnomans chepsl. YpaBHeHnue cepol. BzanmHoe pacnosioxkenne cgepbl U MIOCKOCTH.
KacarenbHas njiockocTs k cdepe
3 Omnpenenenne cheprl. Qopmyna mmomanu chepbl. BeiBox dopmynsl ypaBHeHus cdepsl. OmpenencHue
KacaTenbHO# miockocTH K cdepe. CoiicTBO pagmyca cdepbl, IPOBEACHHOW B TOYKY KacaHus. [IpuMeHeHune
(dhopMyI ISl pelieHus 3a1a4.

IIpakTHYeckue 3aHATHS
32. Berunciienne GOKOBOM U MOJHON MOBEPXHOCTH KOHYCA, YCEYEHHOTO KOHYCa, BBIYMCIICHHUE TUIOIAAN CEUCHUSI.
33. CocraBienue ypaBHeHUH cepbl

Paspmes 6. Hauasna matemaTudeckoro ananusa. IHTerpasa u ero npuMeHeHue

Tema 6.1.
Hauagna
MaTeMaTH4YeCKOro
aHaJam3a

Coaep:xanue yueOHOro MarepuaJia

Ilonstue o mpousBoanoii pynkuuu. Ee ¢usnyeckmii cmbicia. IlponsBoanasi crenenHoil GpyHKoum.
IIpou3BoaHEbIe 31eMEeHTAPHBIX (PYHKIUH
1 Omnpenenenne mnpou3BogHod. Haxoxaenue mpousBogHoil (yHKIMKM 1O omnpeaeneHuto. OmnpeneneHue
(U3NUIeCKOro CMBICTA MPOU3BOIHON, NPUMEHEHHE ONpenesieHHs Ul HaX0XKICHHUS cpelHeil ckopocTH. BriBog
(dbopMyI IS HaXOKACHUS IPOU3BOAHON CTeneHHON GyHKIuH. BeBoa GopMyIt sl HAXO0XKIAESHHUS SIEMEHTAPHBIX
¢yHkumii. Haxoxxaenue mpon3BOIHBIX 3JIEMEHTAPHBIX (YHKLIHUH.




IIpaBuna nuddepennupoBanus
2 [IponsBogHast cyMMbl U pazHoCcTH. POpMyIBI UId HaXOXKACHUS MPOU3BOJHONW NMPOM3BEAECHUS U YaCTHOTO.
Pemenne 3aga4 ¢ npuMeHeHueM HOpMyII.

IIpousBomnas cnoxkuoi pynkuun. I'eomeTpuyecknii cMbICT NPON3BOIHOM. Y paBHEeHHE KacaTeIbHOM
3 dopmyrna A HaXOKIACHUS TPOW3BOMHOW CIOXKHOW (QyHKmU. OmpeneieHne TeOMETPHUUYECKOTO CMBICHA
MPOM3BOMHON. YTIIOBOH Kod(duimeHT KacarenbHOH. Yronm Mexnay kacatenpHo m ocamu OX um OY.
OnpenencHue KacaTeabHOW. BrIBOJ ypaBHEHHUs KacaTeIbHOI.

IIpakTHYeckue 3aHATHS

34.HaxoxxaeHne Nporu3BOAHBIX DIEMEHTAPHBIX QYHKIHHA.
35. IIpaBuna quddepeHppoBanus

36. IIpon3BoHast CIOKHON (PYHKLIUH

37. 'eomerpudeckuii 1 GU3NIECKUI CMBICI IPOU3BOIHOM.

Conep:xanue yueOHOro MaTrepuaJia

Bo3pacranne um yObiBanme ¢QyHknuu. IJIkcrpemymbl ¢yHkmuu. IIpuMeHeHme NpPOM3BOAHON K
HCCIeI0BAHUI0O GYHKIMI U MOCTPOEHUIO rpadgukoB
1 Omnpenenenrie MOHOTOHHOCTH QyHKIMH. OnpeneneHrne MOHOTOHHOCTH (PYHKIIMHU C TIOMOILBIO IIPOU3BOAHOM.
Onpenenenne Touek skcTpeMyma. Todukn MakcuMyMa M MUHHUMyMa. OmnpeneneHue poAa TOYEK IKCTpEMyMa C
MOMOILBIO TPOU3BOAHONW. AJTOPUTM HCCIENOBaHUS (YHKIMHM W TOCTpOCHHE Tpaduka (YHKIUU C MOMOIIBIO
MIPOM3BOTHOM.

Haxoxnenue Hau0oJbIIEr0o W HaWMeHbIIEro 3HauyeHusi ¢(yHkuuu. Bropasi npousBoaHasi, ee
reoMeTpHYecKHil M PU3NYECKHH CMBICT
ANTOpPUTM HaXOXJCHHUS HAMOOJBIIETO W HAMMEHBIIETO 3HAYCHHUS (YHKIMH HA MPOMEXKYTKE, MHTEpBAJC.

Tema 6.2. 2 Omnpenenenne BTOpod mpon3BoAHON. [IpuMeHeHme BTOpPON NPOM3BOAHOM Ml HAXOXKAECHUA HPOMEXKYTKOB
IIpumenenne BOTHYTOCTH W BBINyKIOCTH (yHKIMHU. ['eomerprudeckuil W (U3NYECKUH CMBICI BTOPOM MPOWU3BOIHOM.
NPOU3BOAHOI K [octpoenne rpadukoB GPyHKIMK C TOMOILIBIO MEPBOI M BTOPOI MPONU3BOIHOM.
HCCJIeIOBAHUIO [pakTnyeckue 3aHATHA
byHKmmn 38. HaxoxaeHue mpoMeKyTKOB BO3pacTaHus U yobiBaHus pyHKImH. HaxoxkaeHne Touek sKcTpeMyma
39. Haxoxnenue HauboIbIIEro 1 HauMEHBIIETo 3HAaYeHUS (PyHKIHH.
40. ITonHoe nccnenoBanne PYHKIUHN ¢ TOMOLIBIO MPOU3BOJHOM.
Coaep:xanue yueOHOro MaTrepuaJia
IlepBoobGpa3nast m unTerpaJ. IlpaBuia HaxoxkIeHHs NePBOOOPA3HBIX
1 Onpenenenue HeonpeaeaeHHoro nHTerpana. Onpenenenue nepsoodpasHoii. HaxoxaeHve nepBooOpa3Hoii ¢
Tema 6.3. MOMOIIBIO POPMYIL
HNuTerpan u ero Omnpenenennblii naTerpai. ®opmyaa Herorona- Jleiionnna. KpuposmHelinasi Tpanenus
NpUMEHEeHHe Omnpenenenne onpeaenenHoro naTerpana. ®@opmyna Heiotona-JleliOanLa A1l BEIYMCIEHUS ONPEIETICHHOTO

2 HUHTCrpaja. Pemenue ynpamHeHI/Iﬁ, BBIYMCJICHUC OMPCACIICHHBIX U HCOMMPCACICHHLIX NHTCIPAJIOB. OHpC)lCJ'ICHI/IC
KpI/IBOJ'II/IHef/’IHOf/i Tpancuunu. HaXO)K,Z[CHI/IC miomaiaun KpHBOHHHCﬁHOﬁ Tpaneuuu C MOMOLIBIO OMNPCACIICHHOTO
HWHTCIrpaJa.




IIpakTHYeckue 3aHATHS
41. Brruncnenne HeonpeAeIeHHBIX HHTETPAIOB.

42. Brruncienue onpeaeeHHbIX HHTEIPaloB. 6
43. Beluncienne miomany KpuBOJTHHEHHON Tpareiy ¢ MOMOIIBIO HHTErpaa.
Pazgen 7. O0bemsl Tea
Coaep:xanue yueOHOro MaTrepuaJia 6
IonsTHe 00BéMa. O0BeM MPAMOYTOJIBHOI0 NMApaJIeJIenunesa
1 Omnpenenenne o0bema. CpoiictBa 00beMoB. Teopema 00 o0beMe MPSIMOYTOJBHOTO Tapajuleienuesa.
CraencTBusi U3 TEOPEMBI.
2 O0bém kybda. O0BEM MpAMON MPU3MBI
Tema 7.1 ¢)0plt/'lyﬂa o0beMa Kyba I/I"HpHMOf/’I npusMsbl. [lpumMenenne hopMy ajisi HaX0XKICHUSI 00bEMOB.
O6BeMbI O0bém mummaapa. O0bEéM NUpaMuIbI H KOHYCA §
MHOTOTDAHHHKOB H 3 dopmyna obbema mwmHApa. [IpuMeHenue ¢GopMynsl i HaxOXAECHHS OOBEMOB. 96’beM HAKJIOHHOH
KpYTAbIX Test npu3Mbl. PopMylia HaXOKICHHUS] 00beMa mupamMuibl M Kouyca. Ciencreue. O0beM yCeueHHOH TUPaMHUIBL.
4 O0bem mapa n mJIomanb chepbl
Teopema 06 o0beMe mapa, miomaau chepsl. [Ipumenerne GopMyI1 Ipu pelICHAN 33/1a4.
IIpakTHYeckue 3aHATHS
44. Brruucnenue o0bEMa napansenenumeaa u mpru3Mbl. 5
45. Pemenue 3a1a4y Ha BRIYMCICHHE 00beMa IIIMHIPA U KOHYCA.
46. HaxoxxneHue o0beMa mapa u miouaay chepsl
Paspes 8. Di1eMeHTHI MaTeMaTHYeCKOH CTATHCTHKH
Coaep:xanue yueOHOro MaTepuaJia 4
CayyaiiHple BeJdW4YMHBL. YHcI0BBIe XapaKTepHMCTHKH JAUCKPETHOH CcIy4YailHOl BeJWYHMHBI
Otki0oHenne ot cpeaHero. CpeaHee KBaIpaTHYHOE OTKJIOHEHHE
Moga, Memmana u cpeaHee apudmermueckoe. Meprl pasOpoca. Paszmax. Ompenenenue cirydaifHOH
1 | Benuuunbl. Pacnpenenenue ciyvaitnoit BenmuuuHbl. [lonmuron wacror. OnpeaeneHue HEHTPATbHOW TEHACHIHH.
Omnpenenennie MOAbl, MeOWaHbl U cpegHero apudmerndeckoro. HaxokaeHne MoOIbI, MEIUaHBl CpPEIHETO
3HaueHus BeIOOpKH. [loHATHE O 3amadax mMareMaTndeckoil cratuctuku. OnpeneneHne OTKIOHEHHS OT CPETHETO.
Omnpenenenne cpeaHEro KBAPaTHYHOro OTKIOHeHHs. [ucnepeusi. 3aaun MaTeMaTH4eCKON CTaTHCTHKH.
IIpakTHYeckue 3aHATHS
Tema 8.1. 47. BeruucieHue MoJIbl, METUaHbl U CPEIHETr0 apu(METHIECKOTO. 4
DJIeMEHThI 48. Boluncienne OTKJIOHEHHS OT CPEIHET0, CPEAHEr0 KBaApaTHUYHOT'O OTKIOHECHHUS
MaTeMaTH4ecKon HTroro 208
CTaTUCTUKH KouncyabTanun 4
IIpomexyTounasi arTecranus B ¢popme IK3aMeHA 2
Bcero: 214




3. YCJIOBUS PEAJIM3AIIAU TPOTPAMMBI YYEBHOM JUCIATLIMHBI

3.1. MatepuajbHO-TEXHHYECKOE O0ecrieueHne

Jlnst peanu3anuy IporpaMMbl yueOHOM TUCIMIUIMHBI IPETYCMOTPEHbI YUeOHbIC ayAUTOPUH JUIS MPOBEACHUS
3aHATUH BCeX BHUAOB, MPEIYCMOTPEHHBIX 00pa3oBaTeNbHON MpOrpaMMoil, B TOM 4HCJIE TPYIIOBBIX H
WH/IMBUIYaTbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluH, a TaKkKe MOMELICHHsS JUIs
CaMOCTOSITENIbHOW PabOThI, OCHAIIEHHBIE 000PYAOBAaHHEM, TEXHHUYECKUMHU CPEJICTBAMH OOyUYeHHs W MaTepHallaMH,
YUUTBIBAIOIUMH TPEOOBAaHUS MEXTyHAPOTHBIX CTAH/IAPTOB!

® HarasAHbIE MOCOOMA (KOMIUIGKTHl Y4YeOHBIX TaOiMll, IJIaKaToOB, MOPTPETOB BBIJAIOMIMXCS YYEHBIX-

MAaTEeMAaTHKOB U Jp.);

¢ uHPOPMALMOHHO-KOMMYHHUKAaTUBHBIE CPE/ICTBA;

® HKPaHHO-3BYKOBBIE TIOCOOUS;

® KOMIUIEKT TEXHUYECKOW JJOKYMEHTAIlMH, B TOM YHCJIE ITaclopTa Ha CPECTBA 00yUeHUs, HHCTPYKIMHU M0 UX

MCTOJIb30BAHUIO U TEXHUKE OE30MIaCHOCTH;

e OubOnMoTeuHBIH POH/.

B Oubnnoreunsiii (GoHI BXOIAT Y4eOHHKH, ydueOHO-MeTonuueckue KoMruiekTsl (YMK), oGecneunBaroniue
OCBOCHHME Y4YeOHOW AUCIUIUIMHBI «MaremMaTuka», pPeKOMEHJIOBaHHbIE WM JIOMYyIIEHHBIE JUIS HCIIOJIB30BAaHUS B
poeCCHOHATBHBIX 00pa30BaTENbHBIX OPraHU3aLUAX, PEATH3YIOUIMX O00pa30BaTEIbHYI0 MPOrpaMMy CpPEIHETrO
obmiero oopazoBanus B npenenax ocoenus OITOIT CITO na 6a3e ocHOBHOTO 00IIero 00pa3oBaHMUs.

bubnuoreunsiii poHI TOTONHEH SHIMKIONEIUSIMH, CIIPAaBOYHUKAMH, HAYYHOM, HAyYHO-TIOMYJIIPHON U Ipyroi
JIUTEPaTypOM 110 MaTeMaTHUKe.

B mpouecce ocBoeHHsI mporpamMMmbl yueOHOM AMCHUIUIMHBI «MaremaTHKa» CTYIEHTHI UMEIOT BO3MOXKHOCTh
JOCTyNa K 3JEKTPOHHBIM Y4YeOHBIM MarepuanaM I10 MaTeMaTHKe, MMEIOUIUMCS B CBOOOJHOM JIOCTYNE€ B CETH
WHuTepHeT (371IEeKTPOHHBIM KHUTAM, IPAaKTUKyMaM, TecTaM, Matepuanam EI'D u np.).

3.2. UudopmanuonHoe obecrnedeHne 00y4eHus
Jlns peanmzanuy MporpamMMmbl OMOIMOTEUHBIH (OHA YKOMIUIEKTOBAH MEYAaTHHIMU U (MJIM) 3JIEKTPOHHBIMU
o0pazoBaTeNbHBIMU M MH(OPMAIIMOHHBIMHU PECYPCaMH, PEKOMEHIOBaHHBIMU JUTS HCIIOJIB30BaHUS B 00pa30BaTeIbHOM
nporiecce.
OcHoBHasi InTeparypa
1. baBpun, U. U. Matemaruka : yueObnuk u npaktukym s CIIO / U. U. baBpun. — 2-e uzn., nepepad. u gon. —
M. : UzparensctBo FOpaiit, 2017. — 616 c. — (IIpodeccuonansuoe obpazoanue). — ISBN 978-5-534-04101-9.
https://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFADIE
2. boromonos, H. B. Marematuka : yue6nuk mis CIIO / H. B. boromomnos, I1. M. Camoitnenko. — 5-¢ 3.,
nepepad. u gorn. — M. : M3parensctBo FOpaiit, 2017. — 396 c. — (IlpodeccuonanpHoe oOpazoBanue). — ISBN
978-5-534-02325-1. https://www.biblio-online.ru/book/D4B1DES57-5DCA-464F-9D73-2B57AACBD299
3. Koncrantunosa O.I'. Maremaruka Juist KOJUIe/DKeH: yaeOHOe MocoOue sl CpeHEeTo MpoPecCHOHATBHOTO
obpazoBanus / H.ILI. Kpemep, O.I'. Koncrantunosa, M.H. ®punman; nox penakmueit H.I1I. Kpemepa. — 11-e uzn.,
nepepad. u gomn. — Mocksa: M3narensctBo KOpaiit, 2022. — 362 c. — (IIpodeccronanbsnoe oOpa3oBaHue)

JlonoJIHUTeIbHAA JIUTEpaTypa

1. Hanasu A. A. Marematuka[ QnexTpoHHblii pecypc]: YueOnuk / A.A. Janasn. - 3-e u3a. - M.: @opym: HUIL]
NHO®OPA-M, 2013. - 544 c. - (IIpodeccuonansuoe oodpazoBanue). - ISBN 978-5-91134-460-3. - Pexxum mocryma:
http://www.znanium.com/. — 3ari. ¢ skpaHa.

2. Marematuka [OnektponHsid pecypc] / A. TI. Jlykamkun - M. : IDOTAP-Memua, 2014. -
http://www.studentlibrary.ru

3. boeomonos, H. B. Marematuka. 3ajauu ¢ pemeHusMu B 2 4. Yacts 1 : yueOnoe mocobue mis CIIO / H. B.
BoromonoB. — 2-e u3a., ucnp. u gorn. — M. : U3marensctBo FOpaiit, 2017. — 364 c. — (IlpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-02008-3. https://www.biblio-online.ru/book/EASEG67E8-39EB-4A22-9E07-
BD7637CAB26F
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4. bBoeomonos, H. B. Maremaruka. 3anaun ¢ pemeHussMud B 2 4. Yacth 2 : yueOnoe mocobue mist CIIO / H. B.
BoromonoB. — 2-e u3a., ucnp. u gorn. — M. : U3natensctBo FOpaiit, 2017. — 285 c¢. — (IIpodeccronanpHoe
obpasoBanue). — ISBN 978-5-534-02010-6. https://www.biblio-online.ru/book/0523A6DF-2657-4F49-8ACE-
1B790E30D8C8

IIporpammuoe odecnieyenne u UHTEepHET pecypchbl

©CoNoG~wWNE

science.narod.ru

Maremaryuka B OTKPBITOM KOJUIEIDKE - [ DieKTpoHHbIH pecypc]: http://www.mathematics.ru
Math.ru: Maremaruka u oOpazoBanue - [ DnekTpoHHbII pecypc]: htpp:\\www.math.ru
MoOCKOBCKHiT IEHTP HENPEPHIBHOTO MaTEMAaTHIECKOro 00pa3oBaHus - [DnekTpoHHbIH pecypc]: http:\\mccme.ru
Allmath.ru—scs maTemaTrka B 0THOM MecTe - [DnekTponHsiid pecype]: http:\\www.allmath.ru

EqWorld: Mup maremarudeckux ypaBHeHuH - [ DnekrpoHHsblit pecypc]: http:\\eqworld.ipmnet.ru

Exponenta.ru: o6pa3oBaTenbHbII MaTeMaTHIECKHI CalT - [ DneKTpoHHbIH pecypc]: http:\\www.exponenta.ru
['eomeTpuueckuii moptain - [ DnektponHsii pecypce]: htpp:\\ www.neive.by.ru
I'paduku GyHkimii - [Dnexrponnsiii pecypc]: http:\\graphfunk.narod.ru

Jlugaktudeckue MaTepuaibl 1o WH(OpMaThke M MareMaTHKe - [DneKTpoHHbI pecypc]: http:\\comp-

10. EI'D mo marematuke: MOArOTOBKA K TECTHPOBAHMUIO - [ DNEKTpOHHBIN pecypc]: http:\\www.uztest.r

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YYEFHOM JUCHUIJIAHBI

PesyabTarsl 00yyeHHs

Kputepuu oneHku

MeToanl OIEHKH

YMeHust

BBITIONTHATH apu(METHIECKUE NCHCTBUS HAJl YUCIIAMU,
couerasi YCTHbIE U MHCHbMEHHBIE MPUEMBbI; HAXOAUTh
NpUOIKCHHBIE 3HAUEHUS BEJIMYUH U TIOTPEITHOCTH
BBIYHMCIICHUN  (aOCONMOTHAsET W OTHOCUTENbHAs);
CPaBHUBATh YHUCIIOBbIE BBIPAKEHUS;

HAaXOJWTh 3HAYCHHUS KOPHS, CTEMeHH, Jorapudma,

TPUTOHOMETPUYECKUX  BBIPAKEHUHW  HA  OCHOBE
OIpeNICNICHUs,, HCIONIb3YS TpPU  HEOOXOTUMOCTH
UHCTPYMEHTAJIbHBIC CPEICTBa; II0JIb30BaThCs
OpUOIMKEHHOM  OIEHKOW  TpU  HPAKTUYECKUX

pacuerax; BBIIOIHATH MPEeoOpa3OBaHUs BBIPAKEHHIA,
npuMeHsisi (GopMyIibl, CBSI3aHHBIE CO CBOMCTBaMHU
CTENEHeH,  JorapumMoB,  TPUTOHOMETPHUUECKUX
(GYHKUIMH; HMCHOJB30BATh MPUOOPETEHHBIE 3HAHHUS H
YMEHUS B  TPAKTHYECKOW  JEATENBHOCTH U
IIOBCEIHEBHOU KU3HMU:

IUISL IPAKTHYECKUX PAacyeToB MO (GopMyliaMm, BKIIOYAS

CTyneHT IeMOHCTpUPYET YMEHHUE

BBIIIOJIHATh npeoOpa3oBaHue
BBIPQKCHUH,  HUCIONB3YyS  MpHU
HE00X0IMMOCTH CIpaBOYHbBIE
MaTepUabl u IIPOCTEUILNE

BBIYUCIIUTEIIBHBIC YCTPONCTBA

Texkymuii KOHTPOJIb!
Ompoc,
IIpaxTnueckue
s3agsatusa Nel-2, 9, 21-
24

IIpome:xyTouHast
arrecranus
DK3aMEHaIMOHHOE
3aJlaHue

dopMysbl,  colepXamiue — CTENEHH,  paJuKalbl,

gorapudmMbl M TPUTOHOMETPHUYECKHE  (DyHKIMH,

UCTOJNB3ys TNpPH  HEOOXOJUMOCTH  CIIPAaBOYHBIE

MaTepualibl M [POCTEHIINEe  BBIYUCIUTEIbHBIC

yCTPOMCTBA

BBIUUCIIATH 3HaueHHE (yHKIMHM 10 3agaHHOMY | CTyJeHT JaeMOHCTpupyeT ymeHue | TeKymmii KOHTPOJIb:

3HAYCHUIO AapryMeHTa TMpH pPa3IM4HbIX Ccrocobax
3amaHus QyHKIUH;

OTIpEJIENIATh OCHOBHBIE CBOMCTBA YUCIIOBBIX (DYHKIIHA,
WUTIOCTPUPOBATh UX Ha rpadukax;
CTPOUTH rpaduKu M3yYEHHBIX
WJUTIOCTPUPOBATH 1o rpaduKy
AJIEMEHTAPHBIX (PYHKIIHIA;

GyHKIHH,
CBOMCTBa

CTpOUTh  TIpaUKH  HU3YUYECHHBIX
GyHKUMHA, WIUTIOCTPUPOBATh  I10
rpaduKy CBOWCTBAa 3JIEMEHTAPHBIX
byHKIMI

Ompoc,
IIpakTrnueckue
paboter Ne3-8, 10-12,
25-27
IIpome:xyTouHas
arrecranus
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HUCIIOJIB30BATh ITOHATHUC (byHKI.[HH JJI1 OIIMCaHUuA H
aHajmM3a 3aBUCUMOCTEH BCIINYUH,

MCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS
B IPAaKTHYECKOM JEATEIIbHOCTH U IOBCEAHEBHOU
JKU3HU:

JUIS. OMTMCAHUS C MOMOIIBI0 (PYHKIIMH Pa3IMYHBIX

3aBUCUMOCTEH, TIPEACTaBICHUS WX TpaHuyuecKH,
MHTEpIpeTauy IrpapHKoB.
pemaThb panyoHaIbHbIC, MoKa3aTeJbHbIE,

norapupMUUEcKue, TPUTOHOMETPUUYECKHE YPAaBHEHHUS,
CBOJAIIMECS K JIMHEWHBIM M KBaJpPAaTHBIM, a TaKKe
AQHAJIOTUYHBIE HEPABEHCTBA U CUCTEMBI;

UCIOJIb30BaTh TpaprUECKUil METO

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS
B IPAaKTHYECKOM JEATEIIbHOCTH U IOBCEAHEBHOMU
JKU3HU.

JUIsl TIOCTPOCHHUSI M MCCIIEJOBAaHUS MPOCTEUIINX
MaTEMATUYECKUX MOJENIEH

CTyneHT IEMOHCTPUPYET YMEHHE

pelIeHus YpaBHEHUH u
HEPaBEHCTB;
n300pakaTh Ha  KOOPJMHATHOU

IUIOCKOCTH PELIEHUsl ypaBHEHUH,
HEPAaBEHCTB M CHUCTEM C JByMs
HEU3BECTHBIMU;

COCTaBJIATh U pEIIATh YPaBHEHUS U

HEpaBEHCTBA, CBSI3BIBAIOLINE
HEU3BECTHBIC BEJIMYUHBI B
TEKCTOBBIX (B TOM  4HCIE

MPUKJIAHBIX ) 3a/1a4ax.

DK3aMEHAIIMOHHOE
3aJaHUE

HaXOJUTh MPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKITHIA;
UCIOJIb30BaTh MPOU3BOAHYIO JJISI W3yUEHHs] CBOMCTB
(GYHKIUH ¥ TOCTPOEHUS TpauKoB;

IIPUMEHATh  [POU3BOJHYIO I IIPOBEACHHUS
NpUOJIMKEHHBIX  BBIUMCICHUH, pemath  3a1a4u
MIPUKIIATHOT O Xapakrepa Ha HaxO0XK/JeHUe

HanOOJIBIIETO U HANMEHBIIIETO 3HAYEHHUS

BBIUHUCIIATH B MPOCTEMIIMX ClydasX IUIOMAAU |
00BEMEL C HUCIIOJIL30BaHUEM ONPEACIICHHOT O
WHTETpaia; MCIONb30BaTh MPUOOPETCHHBIC 3HAHUS U
YMEHUSI B  IPAKTUYECKOM  JICATENBHOCTH U
MOBCEIHEBHOM KU3HU 1.

pelicHud IMPUKIAIHBIX 3aJa4, B TOM YHCIIC

CTyneHT JeMOHCTPUpPYET yMEHHe
HaXO/UTh MIPOU3BO/IHBIC
AIIEMEHTAPHBIX (DYHKITHIA;
UCTOJb30BaTh MPOM3BOJIHYIO IS
U3yYEHUS CBOWCTB (YHKIMHA U
MOCTPOCHUS TPaUKOB

Texkymuii KOHTPOJIb!
Ompoc,
IIpaxTrnueckue
paboter Ne34-43
IIpome:xyTouHast
arrecranus
DK3aMEHaIMOHHOE
3aJlaHue

COLIMAIbHO-)KOHOMHMYECKMX W  (pu3nyeckux, Ha

HauOoNbpIIME W  HAaWMEHBbIIME  3HAUCHHs, Ha

HAaXO0JICHUE CKOPOCTH U YCKOPECHHUS.

pemars  mpocreifmue  komMOuHaTopHble  3amaud | CTyJeHT AeMOHCTpupyeT ymenue | Tekymmii KOHTPOJIb:

METOZIOM TMepebopa, a Takke C HCHOJIb30BAHUEM
M3BECTHBIX (popMyII;

BBIUMCIATH B TPOCTEHIIMX CIIy4asxX BEpPOATHOCTH
COOBITHI1 Ha OCHOBE MOJICUETA YHCIIAa UCXO0B;

UCIIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS
B IPAaKTHUYECKOM JEATEIIbHOCTH U IOBCEAHEBHOU
JKU3HU:

JUIST aHAJIM3a PEAJbHBIX YMCIOBBIX JIAHHBIX,
MIPEJICTABJICHHBIX B BHJIE AUArpaMM, TpauKoB;

aHAIM3UPOBATH nHGOPMAIIHIO
CTaTHUCTUYECKOTO XapaKTepa

Ompoc,
IIpaxTruueckue
paboter Nel7-20, 47-
48

IIpome:xyTouHas
arrecranus
DK3aMeHaIMOHHOE
3aJlaHue

aHalm3a uHbopMaUH CTaTUCTUYECKOIO
Xapakrepa.
pacmo3HaBaTh Ha YyepTekax u mozeisix | CTyaeHT aeMoOHCTpupyeT yMeHHe | Tekymuii KOHTPOJIb:

MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIS
OOBEKTHI C UX OMUCAHUSIMH, U300paKECHUSIMHU;
OMKCHIBATh B3aMMHOE PACIOJIIOKECHHE TMPSMBIX U

peuiaTtb ITaHUMCTPHUICCKUC u
MPOCTEUIIINE CTEPEOMETPUUECKHUE
3a7a4u Ha HAXO0XKIEHUE

Ompoc,
IIpaxTruueckue
3anstust Nel3-16, 28-




IIJIOCKOCTEH B MPOCTPAHCTBE, AP2YMEHMUPOBAMb C80U | TEOMETPUUYECKUX BEIMYMH (UIUH, | 33, 44-46

cyaHcoeHuss 06 3Mom pacnoioNceHuu,; YTJIOB, IUIOMIAACH, 00BEMOB); IIpomexyToUHAas
aHAIM3UPOBATh B MPOCTEHIIMX Cly4yasx B3aHUMHOE arrecTanus
pacmoioxeHue 00bEKTOB B MPOCTPAHCTRE; DK3aMEHAILMOHHOE
n300paxaTh OCHOBHBIE MHOTOTPDAaHHUKHA M KpYTJbIe 3aaHue

TeJa; BBITIOJHATh YEPTEXKH MO YCIOBHUSIM 3a]1ay;
cmpoums  npocmevuiue  cevenusi Kyoa, npusmol,
nUpamuobl,

pemiaTh  IUIAHUMETPHYECKHE M MPOCTEHIne
CTEPCOMETPUYCCKUE  3aJa4d  Ha  HaXOXKJICHHE
TCOMETPUYCCKUX BEIUYMH (JJIMH, YIJIOB, TUIOMIAJCH,
00BEMOB);

UCIOJIb30BaTh MPU PEIICHHH CTEPEOMETPUUYCCKUX
33724 TNIAHUMETPHUECKUE (DAKThI U METOJIbI;
MPOBOJIUTH JIOKA3aTCNIbHBIC PACCYKICHUS B XOJC
peleHus 3a/1a4;

MCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS
B IPAaKTHYECKOM JEATEIIbHOCTH U IOBCEAHEBHOU
JKU3HH:

JUIsl UccNeoBaHus (MOIETUPOBAHUs) HECIIOKHBIX
MPAaKTUYECKUX CHUTYallMii Ha OCHOBE W3YyYEHHBIX
(bopMyn 1 CBOWCTB GUTYp;

BBIYHCIICHUS] 00BEMOB U TUIOIIA/ICH TOBEPXHOCTEM
MIPOCTPAHCTBEHHBIX TEJ MPHU PEIICHUH MPAKTUYECKUX
3a/1a4, MCIONb3ys MPU HEOOXOJUMOCTH CIIPABOYHUKHU
Y BBIYMCIIUTEINIbHBIE YCTPONCTBA.

BOHpOCbI K 3K3aMeHy mo TUCHUIIJINHE
«MaTeMaTuKa»

1. TlokazarenbHas ¢pynkuus. Ee cBoiicTBa, 00mmii BUI rpaduka mokasaTeabHON QyHKIMN
(a>1).
2. TloxazarenbHast pyHnkius. Ee cBoiicTBa, oOmuii Bua rpaduka nokasareabHoON QyHKIH
(0<a <1).
Jlorapugm. Onpenenenue. CBOMCTBA.
Jlorapudmuueckas ¢pynkuus. Ee cBoiicTBa, rpaduxk (a> 1).
Jlorapudmuueckas ¢pynkuus. Ee cBoiictBa, rpaduk (0 <a <1).

3
4
5
6. Tpuronomerpuueckue pyHkiuu. OnpeaeneHrne CHHyca, KOCUHYCa, TAHT'€HCa, KOTaHTeHCa.
7. Pagmannas mepa yrina. [lepexos oT rpaaycHON Mephl K paJldaHHON 1 HA000POT.

8. 3Haku cuHyca, KOCUHYCa, TaHT€HCa, KoTaHreHca. CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC YTJIOB O U —0..

9. 3aBHCHMOCTb MEX]Y TPUTOHOMETPUYECKUMHU (DYHKIUSIMHU OJHOTO YTJIa.

10. ®opmynbl 1BOIHOrO yria. @opMyIibl CIOKEHHUSL.

11. IlpaBuno npuBeneHUsl.

12. VpaBuenwue C0S X = a. OOmwmii ciydait. YacTHbIE caydau.

13. YpaBuenwue Sin X = o.. OOmmit cnyvail. YacTHbIC Cllydau.

14. YpaBHenue tg X = a. YpaBHeHue Ctg X = a.

15. TTonsiTue arccos o. Arccos orpuiarensHoro 3uaueHus. [lonstue arcsin o. Arcsin oTpuLaTeIbHOTO 3HAYCHUSI.

16. IMonsitue arctg a. Arctg orpunarensHoro 3uauenus. [lorsitue arcctg o. ArcCtg oTpuaTeTbHOrO 3HAYCHHUS.




17. ®dyHKIuMs Y = COS X, ee CBOWCTBA, TpaduK.

18. ®yHkuus Y = Sin X, ee CBONCTBA, TpaduK.

19. @ynkuus y = tg X, ee cBoicTBa, rpaduk.

20. ®ynkuusa Yy = Ctg X, ee cBoicTBa, rpaduk.

21. lIpousBoaHas GyHKLINH, ONPECTICHHE.

22. llpaBuna nuddepeHInpoBaHuUs.

23. 'eomeTpuueckuii CMBICI IPOU3BOJHON. YpaBHEHHE KacaTeNbHOU K TpaduKy (QyHKIHH

24. UccnenoBanue (pyHKIMHM Ha YObIBaHHE U BO3PACTaHUE

25. Touku 3KCTpeMyMa M SKCTpeMyMbl (pyHKIuH. MccnenoBanue Ha TOUKH SKCTPEMYMa M SKCTPEMYM (YHKIIHH.

26. [Ipeamer crepeoMeTpun. AKCHOMBI cTepeoMeTpun. CIeICTBUS U3 aKCUOM CTEPEOMETPHUH.

27. IlapannenbHble MpsiMbIe B TPOCTpaHCTBE. Teopema o mapayuieabHbIX MPSIMBbIX.

28. [lapannenbHOCTh MPSIMOM U TUIOCKOCTH. [IpU3HaK MapayuieIbHOCTH MPSIMO U TIOCKOCTH

29. B3anMHOe pacroyiokeHue MPsIMBIX B IPOCTPAHCTBE.

30. CkpemuBaromuecs npsimble. [Ipr3HaK CKpeIMBaIOMIMXCS IPSAMBIX

31. Yron Mexy npsIMBIMH B TPOCTPAHCTBE.

32. INapannenbHble MI0CKOCTH. [IpH3HaK mapayuieabHOCTH ABYX IIOCKOCTEN

33. [NapannenbHbie maockocTu. CBOMCTBA MapayUIeIbHBIX IIOCKOCTEH

34. lapannenenunen. JneMeHTH Mapauienenuneaa. CBoiicTBa napanienenunena

35. [leprienauKyngpHBIE TPSMBIEC B IPOCTPAHCTBE. JIeMMa 0 MepIeHANKYIAPHOCTH IBYX MapauIeIbHbIX IPSIMbIX
K TpETbEH NpsMOK

36. [leprieHAUKYIAPHOCTH MPSAMON U MIOCKOCTH. [Ipu3HaK MepHeHIUKYISIPHOCTH MPSIMOM U TIIOCKOCTH

37. lleprieHAUKYIISAp M HaKJIOHHAs. PacCcTosiHUE OT TOUKHU 0 TIOCKOCTH, MEXY HapalljIeIbHIMU TUIOCKOCTSIMH,
IIPSIMOM U NApAJLJIENIbHON €1 IIIOCKOCTBIO, MEXIY CKPELIUBAIOIIUMUCS IIPSIMBIMU

38. Yron Mex 1y npsMOil U TNIOCKOCTBIO

39. [NapannenbHble MI0CKOCTU. [IpU3HaK MapayieTbHOCTH JBYX IMIOCKOCTEH.

40. TIpssmoyronpHbli napaiienenunes. CBOHCTBa MPSIMOYTOJIBHOTO MapauIesenuIeaa.

41. Ilpusma. [Ipsimas u npaBusbHas pU3Ma.

42. Tpusma. [Tnomaab 60KOBOI U MOJTHOM MOBEPXHOCTU NPU3MbL. OOBEM MPU3MBI

43. Tlupamua. [IpaBunbpHas mupaMuaa.

44. Tlupamupa. [Tnomaas OOKOBOM U TIOTHOM MOBEPXHOCTH MUPaMUIbl. OObEM MUPAMHU/IBI

45. Hunuuap. OCHOBHBIE CEUEHUS UITMHAPA.

46. Hunmunap. [Tnomanb moBepXxHOCTH U 00BEM LUIHHIPA

47. Konyc. CeueHus KoHyca.

48. Konyc. Ilnomanb 60KOBOI U MOIHOM MOBEPXHOCTU U 00BEM KOHYCa

49. Chepa, map. O6bem mapa, miomaas chepsl.

50. Cdepa, map. Ceuenus mapa.

Onucanue mKaja OLlCHUBAHUA

CocraBns OIEHKU C®O®OPMUPOBAHHOCTHU 3YH
FOIIHE
KOMIIETEHIIHH Hey/10BJIETBOPUTEIbHO YAOBJIETBOPUTEIbHO XOpo1Io OTJIUNYHO
IToanoTa v . M v . YpoBeHb 3HaHUIA B 00BEME,
— pOBEHb 3HaHUI WHUMAJIEHO pOBEHb 3HaHUI COOTBETCTBYIOIIEM IIPOTPAMME




HIKE€ MUHUMAJIBHBIX
TpeboBanuii. Umenu

JIOITYCTUMBIA YPOBEHB

B 00BEME,

IIOATOTOBKH, I[or[ymeHo HCCKOJIBKO

3HaHui. [lomymieHo COOTBETCTBYIOIIEM
MECTO Ipy0bIe OIMOKH. MHOTO HETPYObIX nporpamme HECYIECTBCHHBIX OLINGOK.
OIIMOKH. ITOJITOTOBKH.
Jlomy1eHo HECKOIBKO
rpyObIX OHIMOOK
Hanuu

ne yMeHHuil IIpu pemenun IIponemMoHCTpHUpOBaH IIpomemoncTprpoBaH IIponemoHCTpUpPOBaHBI BCE
(HaBBIKOB) CTaHJApPTHBIX 3a7a4 HE bl OCHOBHBIC YMEHHSL. Bl BCE OCHOBHEIE

[IPOAEMOHCTPHUPOBAHEI
HEKOTOPBIE OCHOBHEIE
YMEHHS U HABBIKH.
HNmenmu mecTo rpyObIe
OIIMOKH.

Periens! TUITOBBIE
3a71a9d C HerpyObIMU
OIIMOKaMH.
BrmmonHeHs!I Bce
3alaHys HO HE B
IIOJIHOM O0BbeMe.

yMeHus. PelieHsl Bce
OCHOBHEIE 3aJ1a4H C
HETpyObIMU
OIIMOKaMH.
BrmmonHeHs!I Bce

3aJaHKs, HO C
HEKOTOPBLIMU
HEJ0YETAMHM.

OCHOBHBIEC YMCHHS, HEKOTOPBIE - Ha
YPOBHE XOPOIIO 3aKPEIJIEHHBIX
HaBBIKOB. PellleHsI Bce OCHOBHBIE
34144 C OTAEIEHEIMU
HECYIIECTBEHHBIMH OIIMOKAMM.
BrImoiHeHEI Bee 3a0aHus, B IIOJTHOM
00beMe, 0e3 HEIOUCTOB.
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