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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA KYPCA

HaHHaﬂ mporpamma obecreynBaeT (bOpMI/IpOBaHI/Ie JIMYHOCTHBIX, METAIPCIAMETHBIX W INPEAMCTHBIX

pe3yJIbTaToB.

JINYHOCTHBIMH pe3yJbTaTaMi SABJISAIOTCA:

1.

10.

11.

CdopmrpoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH 1 OOLECTBEHHOM MPAKTUKH, OCHOBAaHHOI'O HA IUAJIOTe KYJIBTYP, a TAKXKE Pa3InYHBIX
(hopM 0OIIIECTBEHHOT'O CO3HAHUS, OCO3HAHKUE CBOETO MECTA B MOJIUKYIHTYPHOM MHUPE;
CdopMUpOBaHHOCTH OCHOB CAMOPA3BUTHS U CAMOBOCITUTAHUS B COOTBETCTBHH C
o0I11eueI0BeYECKUMH [IEHHOCTSMU U HJiealaMH IPaKIaHCKOTO 0OIECTBAa; TOTOBHOCTh U
CIOCOOHOCTH K CAMOCTOSITENTbHOM, TBOPYECKOM U OTBETCTBEHHOM J1€ATEIbHOCTH;

HaBbiku coTpynHuuecTBa CO CBEpCTHUKAMH, JIETBMU MJIAJIIETO BO3PACTa, B3POCIBIMU B
00pa30BaTeNbHOM, OOIECTBEHHO MOJIE3HOH, YIeOHOMCCIIEI0BATEIHCKOM, TPOSKTHOM H
IPYrUX BUAAX JAEATEIHHOCTH,

I'oToBHOCTB U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA
MIPOTSHKEHUH BCEH KU3HU; CO3HATENIbHOE OTHOIIECHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHIO YCTEIIHON MPOPECCHOHAIIBHON U 00IIIECTBEHHON JIEATEIbHOCTH;

YMeHue siCHO, TOUHO, TPAMOTHO U3JIaraTh CBOM MBICIIA B YCTHOM M MUCHbMEHHOM peuu,
MMOHUMATh CMBICI IOCTABJICHHOW 3aJ[aud, BBICTPANBAaTh apryMEHTAIINIO0, TPUBOAUTH TPUMEPHI
Y KOHTPIIPUMEPHI;

KputuunocTh MbIIIIEHUs, yMEHUE PACTIO3HABATH JOTHYECKA HEKOPPEKTHBIE BHICKA3bIBAHMS,
OTJINYATh TUNOTE3Y OT (aKTa;

[IpencraBieHne o MaTeMaTUYECKOM HayKe Kak chepe YeIoBeYeCKO NesTENbHOCTH, 00 dTanax
€€ pa3BUTHUS, O €€ 3HAYUMOCTH JJIs1 Pa3BUTHS LIUBUITU3ALINH;

KpeatuBHOCTH MBITIUICHHS, HHUITMATHBA, HAXOTYMBOCTh, AKTUBHOCTH TIPH PEIICHUHN
MaTeMaTUYECKUX 3a/1a4;

YMeHue KOHTPOIUPOBAThH MPOIECC U PE3yabTaT Y4eOHOI MaTeMaTHYeCKON AesITeNbHOCTH;
YMeHue mIaHupoBaTh ACSITENbHOCTh. Pa3BuTHE HHTEpEca K MAaTEMAaTUYECKOMY TBOPUYECTBY U
MaTeMaTHYeCKHUX CITOCOOHOCTEH;

CnocoOHOCTh K IMOIIMOHATILHOMY BOCTIPUSTHIO MaTEMAaTHIECKUX 00BEKTOB, 3a/1a4,

PELIEHHH, pACCYKICHUM;

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM SBIISIOTCS:

1.

YMeHne caMmoCTOSITEIILHO onpeaAcIATh HEIN NCATCIBHOCTH U COCTABJIATH IIJIAHBI
ACATCIIBHOCTH,; CAMOCTOATEIIBHO OCYIICCTBIIATE, KOHTPOJIHUPOBATH U KOPPECKTUPOBATH

ACATCIIbHOCTD, UCITOJIb30BATh BCC BO3MOKHBIC PCCYPChI IJI JOCTUIKCHUSA MMOCTABJICHHBIX



10.

LeJIed ¥ pean3aly IVIaHOB JesITeIbHOCTH; BBIOUPATh YCHEIIHbIE CTPATETUH B Pa3JIMYHbIX

CUTyalusX;

Brnanenue HaBbIKaMM TO3HABATENBHOM, y4eOHOUCCIIEIOBATENBCKON U IPOSKTHOM
JESITEIbHOCTH, HAaBbIKAMU pa3pelieHusl Mpo0seM; CioCOOHOCTh U TOTOBHOCTD K
CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PELICHMsI IPAKTUYECKUX 3a]1a4, IPUMECHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHHUS;

['0TOBHOCTB M CITOCOOHOCTH K CAMOCTOSITENIbHONW HH(POPMALMOHHOIIO3HABATEIHHON
NeSITeIbHOCTH, BKJIFOUAsi yMEHHE OPUEHTUPOBATHLCS B PA3IMYHBIX HCTOYHHUKAX HH(OpMAIH,
KPUTHYECKH OLIEHWBATh U MHTEPIPETUPOBATH HHPOPMALIUIO, TOIY4aEMYIO U3 Pa3InYHbIX
HCTOYHUKOB;

BrnaneHue s3bIKOBBIMH CPEACTBAMU — YMEHUE SICHO, JIOTHYHO U TOYHO M3J1araTb CBOIO TOUKY
3peHus, UCI0JIb30BaTh aJeKBATHBIE SI3IKOBBIE CPEJICTBA; BJIaJICHUE HABBIKAMU
MO3HABATEIBHON PeIICKCUH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U MBICIIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM, IPaHUL] CBOEIO 3HAHUS U HE3HAHUS, HOBBIX

MMO3HABATCIIbHBIX 3a/la4 U CPCACTB UX NOCTUIKCHHA.

HepBOHaanILHBIe MMpEACTaBJICHUA 00 naciax 1 0 METOJaX MaTCMAaTHKHU KaK 00

YHUBCPCAJIBHOM SA3BIKC HAYKH U TEXHUKH, O CPEACTBE MOJACITIUPOBAHU A SIBIICHUH U mponeccoB;

YMeHue BUeTh MaTEMaTHUECKYIO 33/1auy B KOHTEKCTE MPOOJIEMHON CUTYallMU B APYTUX

JAUCHUIIIIMHAX, B OKPY)KaIOHleﬁ KHN3HH,

YMeHue HaX0oAUTh B Pa3IMYHBIX UICTOYHUKAX HH(POPMAINIO, HEOOXOJUMYIO JUIsl pEIICHUS
MaTeMaTHYeCKUX MpobJieM, U MPEACTaBIATh €€ B MOHATHON (hopMe; MPUHUMATD pellieHue B

YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOYHOW U BEPOSITHOCTHOW MH(POPMALINY;

YMeHue noHuMaTh M UCII0JIb30BaTh MaTEMaTHUECKHUE CPEJICTBA HArISAHOCTH (rpadukwy,

AuarpamMmal, Ta6J'II/II_[I)I, CXEMBI U )Ip) AJIA WITIOCTpAaluU, MHTEPHIPETAINU, apryMCHTAIUU,

YMmeHue BBIIBUT'AaTh TUTIOTC3bI TP PCIICHUN Y‘-IC6HBIX 3a4a4 U IIOHUMAaTh HGOGXOZ{I/IMOCTL nux

MIPOBEPKH;

YMeHne npuMeHSITh HHAYKTHBHBIE U JCTyKTUBHbIE CIIOCOOBI pacCyKICHUN, BUIETh

PAa3JIMYIHBIC CTPATCTHUU PCUHICHUA 3aa4;



11.

12.

VYMeHne caMoCTOSTEIIFHO CTaBUTh neiu, BBI6I/IpaTI) M CO3J1aBaTh aJlrOPUTMBbI JJIA pEHICHUSA

y4eOHBIX MaTeMaTHYECKUX MpooIeMm;

YmMmenue IIAaHUPOBATh U OCYHICCTBIIATH ACATCIbHOCTE, HAIIPABJIICHHYIO HA PEIICHUE 3aa4

HCCICO0BATCIIbCKOI'O XapaKTepa,

Hpe}lMeTHLIMH pe3yJbTaTaMu ABJIAIOTCA:

1.

10.

Co3nanue GpyHaaMeHTa Uil MaTEMaTHYECKOTO Pa3BUTHsL, (HOPMUPOBAHUS MEXaHU3MOB
MBILJICHNS], XapaKTEPHBIX JJIs1 MAaTEMATUYECKOU JEATEIBHOCTH.

3HaYeHUE MaTEMaTUYECKON HAyKH JUIsl PELICHUs 3a/1a4, BOSHUKAIOUINX B TEOPUH U ITPAKTHUKE;
LIMPOTY ¥ OIPaHUYEHHOCTh IPUMEHEHUSI MaTEMATUYECKUX METOOB K aHAJIU3y U
HCCIIE0OBAHUIO TIPOIIECCOB U SIBICHUI B IPUPOJE U OOIIECTBE;

3Ha4YeHre MPAKTUKU ¥ BOIPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHKe, Uit (HOPMUPOBAHHS U
pa3BUTHs MaTEMaTUYECKON HaYyKH;

Wneun pacmivpeHus YUCIOBbIX MHOXKECTB KaK Crloco0a MoCTpOEeHUsI HOBOT'O MaTEMAaTH4YECKOTO
anmapara s PelIeHHs IPAaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a71a4 MATEMaTUKH;

3HaueHue ujed, METOI0B U Pe3yJIbTaTOB alredpbl U MaTEMaTHUECKOIr0 aHaJIu3a JIst
IIOCTPOEHHUSI MOZIEIIEN pealIbHBIX NIPOLIECCOB U CUTYALINH;

B03MO0XHOCTH r€OMETPUYECKOTO A3bIKa KaK CPEJICTBA ONUCAHUS CBOMCTB peaJIbHbIX
MIPEAMETOB M MX B3aUMHOT'O PACTIOIOKECHMS;

YHUBEpCATBHBIN XapaKTep 3aKOHOB JIOTMKA MaTEMAaTHYECKUX PACCYKIACHUN, UX
MPUMEHUMOCTb B Pa3IMYHBIX 00IACTAX YETOBEUECKOM 1eATEIbHOCTH;

Paznuuue TpeOoBaHul, MPEIbABISIEMBIX K I0KA3aTEIbCTBAM B MaTEMaTHKE, €CTECTBEHHBIX,
COLIMAJIbHO-?)KOHOMUYECKUX U TYMaHUTApHBIX HayKaxX, Ha MPaKTUKE;

Ponp akcnoMaTuKy B MaTEMaTUKE; BO3MOKHOCTD ITOCTPOCHUSI MATEMAaTUYECKUX TEOPUH Ha
aKCMOMAaTHUYECKOW OCHOBE; 3HAYCHHE aKCMOMATHKH JUIA APYTUX 001acTei 3HaHUs U JUIs
IIPaKTUKU;

BepoaTHOCTHBIX XapaKTep pa3InyHbIX MPOIIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUPA.

COJAEPKAHUE KYPCA
10 KJIACC
JeanmocTb yuce .
ITonsaTne nenumoctu. [lenumocTs CyMMBI U ipousBeacHus. Jlenenue ¢ ocrarkom. [Ipusnaku

nenuMocTH. CpaBHeHus. Pemienne ypaBHeHuH B 1enblx ynciaax. OcHOBHasI LEeIb —



03HAKOMHTb C METOJAMH PEUICHMs 3a/1a4 TEOPUH YHMCEJl, CBI3aHHBIX C IIOHATUEM JE€ITUMOCTH.
B nanHOM TemMe pacCMaTpHUBAIOTCSI OCHOBHBIE CBOMCTBA JEIIMMOCTH LIEJIBIX YUCEN Ha
HaTypaJbHbBIC YHCIIA U PELIAIOTCS 33aa4d Ha OmpeieieHne GpaKTa JeIMMOCTH YUCeIl C OTIOPOi
Ha 9TU CBOMCTBA U IIPU3HAKU IE€IUMOCTH. PaccmaTpuBaroTcs cBolicTBa cpaBHeHuM. Tak kak
CPaBHEHHE 110 MOAYJIIO T €CTh HE YTO MHOE, KaK «PaBEHCTBO C TOYHOCTBIO 1O KPATHBIX T», TO
MHOTHE CBOMCTBA CPABHEHMI CXOKU CO CBOMCTBAMM 3HAKOMBIX Y4aIIUMCS PABEHCTB
(cpaBHEHUS IO OTHOMY MOJIYJIIO IIOWIEHHO CKJIAbIBAIOT, BEIUUTAIOT, IEPEMHOKAIOT). 3aaun
Ha UCCJIEN0BAHNE IEITMMOCTH YHUCEII B TEOPUH YUCEII CUUTAIOTCS MEHEE CII0KHBIMU, YEM
3aJ1a4¥, BO3ZHUKAIOIINE IIPU CII0KEHUU U YMHOKEHUH HAaTypalbHbIX unceln. K TakuMm 3amadam,
HaIpuMep, OTHOCUTCs Teopema depma 0 NpeCTaBICHNUN N-1 CTENICHU YUCIIa B BUJE CYMMBI
I'C-X CTENEHEH ABYX JIpYyrux umucell. PacckaspiBas yyammmcs o npodjaemMax TEOpUH Ynced,
KeJaTeJIbHO COOOIINTH, YTO PEUICHHUIO YPAaBHEHHUH B IIETBIX U PALIMOHAIBHBIX YHCIAX (TaK
Ha3bIBAEMBIX TMO(AHTOBBIX YPAaBHEHHI) MOCBSIIEH OOJIBIION pa3aen TEOpUH Yucell. 31ech ke
paccMaTpuBaeTCs TeOpeMa O LIEJIOUNCIICHHBIX PEIICHUAX YPAaBHEHMSI IEPBOM CTEIIEHU C IBYMs
HEU3BECTHBIMH U IPUBOJIATCS IPUMEPBI PELLIEHUS B LIEJIBIX YUCIAX YPABHEHUsI BTOPOI
CTEIICHHU.

MHoro4J/ieHsbl.

Anrebpanueckue ypaBHeHHs MHOroOWwIeHbI OT 0JIHOro nepeMeHHoro. Cxema I'opuepa.
MmuorouneH P (x) u ero kopens. Teopema Besy. CnencrBus u3 teopeMsl Besy.
Anrebpanyeckue ypaBHEHHS. [[e1MMOCTh IBy4JIeHOB XT +aT Ha X +a. Cummerpuueckue
MHOT'OWwIeHbl. MHOTOWIEHBI OT HECKOJIBKUX MEPEMEHHBIX. DOpPMyIIbl COKPAILIEHHOTO
YMHOXEHMS JUIs cTapiiux creneneid. bunom Herotona. Cuctemsl ypaBHeHU. OCHOBHAS 1IE€IIb
— 0000MIUTE M CUCTEMAaTU3UPOBATh 3HAHUSA O MHOTOYJICHAX, U3BECTHBIE U3 OCHOBHOM
IIKOJIBI; HAYYUTh BBIMOJHATh JEJIE€HUE MHOTOYJICHOB, BO3BE/ICHHE JIBYWICHOB B HATYPAIbHYIO
CTEIEeHb, pelaTh aireOpandyeckue ypaBHEeHUs, UMEIOIINE LeIble KOPHHU, pelaTh CHCTEMBI
YPaBHEHUH, COJEpKAILKUE YPABHEHUS CTEIICHU BBILIE BTOPON; 03HAKOMUTH C PELICHUEM
YPaBHEHUN, UMEIOIINX palllOHaIbHbIE KOpHU. [Iponomxaercsa n3ydeHrne MHOTO4JIEHOB,
anredpanvyecknxX ypaBHEHUH U UX CUCTEM, KOTOPBIE PACCMAaTPUBAIUCH B IIKOJIBHOM Kypce
anredpel. OT paccMOTpEHUs JIMHEWHBIX U KBaJPAaTHBIX YpaBHEHUH ydaluecs NepexoisiT K
anreOpandeckuM ypaBHeHUAM ob1ero Buaa P(x) = O, rae P(x) — MHorouieH crenexu . B
CBSI3M C 9TUM BBOJSATCS IOHATHS CTENIEHU MHOTOWIEHA U €ro KOpHs. OThICKaHUE KOpHEN
MHOTO4JIEHA OCYIIECTBIISIETCS Pa3I0KEHUEM €r0 Ha MHOKUTENH. I 3TOro cHavasna
MOJIPOOHO paccMaTPUBAETCSl AITOPUTM JEJIEHHSI MHOTOWIEHOB YTOJIKOM, KOTOPBIH

UCTIOJIb30BAJICS B apu(hMETHKE MPH JICIICHUH pallMOHATbHBIX yuces. Ha KOHKpeTHBIX



puMepax MoKa3bIBAETCs, KaK mojrydaercs popmyia nenerus MHOrowieHoB P(x) = M(x) Q(x)
1 KaK C ee MOMOIIbIO MOXHO MIPOBEPUTH PE3YNIbTAThI JEICHNUS MHOTOUJICHOB.
Ora dopMyia IPUHUMACTCS B KAYECTBE ONPEICIICHUS ONIEPAliU JCTICHUSI MHOTOWICHOB TI0 aHAJIOTHU
C JIEJICHHEM HaTypaIbHBIX YUCEII, C KOTOPHIM yJalluecss 3HAKOMUJIUCh B Kypce apupMETHKHU.
Jlenenue MHOTOUYWIEHOB OOBIUHO BBIMIOJIHAETCS YTOJKOM Win 1o cxeme ['opHepa. MHoraa sTo ynaercs
cIeNaTh paszNioKEHUEM JIeTUMOro U AenuTens Ha MHokuTenu. Cxema ['opHepa He sBisieTcs
00s13aTeTbHBIM MAaTEPHUATIOM ISl BCEX yUaIlIUXCsl, HO, KaK MMOKA3bIBAET OMBIT, OHA JIETKO YCBAMBACTCS
U €€ MOXHO PacCMOTPETh, HE TPeOys OT BCEX YMEHUS €€ MPUMEHITh. MOKHO TaKKe UCIIOJIb30BATh
METO/]I HeolpeAeneHHbIX K03 uirenToB. Criocod penieHus anredpandeckoro ypaBHeHHUs
Pa3I0KEHUEM €T0 JIEBOM YaCTH Ha MHOKUTENH (DAKTHUECKU OMMPAETCS HA CIEICTBUS U3 TEOPEMBI
besy: «Ecnu x — kopenb ypaBHeHus P(x) = O, To MmHOrouwieH P(X) nenurcs Ha ABYWIEH X - ay.
Nzygaercs Teopema besy, GopMyaupyroTcs CISICTBUS U3 HEe, SBIISIOMNECS HEOOXOMMBIM U
JOCTATOYHBIM YCIIOBUEM JICTICHHUS MHOTOWICHA Ha IBYWIeH. PaccMarpuBaeTcs mepBhIid criocod
HAXOXJICHUS LIEbIX KOPHEH anreOpanieckoro ypaBHEHUs C LeIbIMU Kod(h(dULIMEHTaMH, €CIH TaKKe
KOPHH €CTh: UX CJIeyeT UCKAaTh CPEeIU JeNIuTeNe cBOOOJHOro wieHa. [l yJamuxcs,
WHTEPECYIOMINXCS MATEMATHKOMW, TPUBOIUTCS IIPUMEP OTHICKAHUS PAIIMOHAIBHBIX KOPHEH
MHOTOYICHA ¢ TIEPBBIM KO3 HUIIMEHTOM, OTIUYHBIM OT 1. Cpenn ypaBHEHUH, CBOISIITNXCS K
anredpanvdeckuM, pacCMaTPUBAIOTCS PAIMOHANBHBIE YPaBHEHHsI. XOTS MPHU PEIICHUH PaIlMOHATbHBIX
ypaBHEHUN MOTYT MOSIBUTHCS TOCTOPOHHUE KOPHU, OHU JIETKO 0OHAPYKUBAIOTCS MTPOBEPKOIA.
[TosTOMyY TTOHSITHS PABHOCUJIBHOCTH U CIIEACTBUS YPABHEHUS HA ITOM dTalle He SBIISIOTCS
HEOOXOIMMBIMHU; AT TIOHSATHUS BBOSITCS ITO3XKE MPU PACCMOTPEHUH HPPAIIMOHATBHBIX YPaBHEHUH U
HepaBeHCTB. PerieHne cucteM HEMMHEHHBIX YpaBHEHHUI MPOBOUTCS KAaK U3BECTHBIMH YUAITUMCS
crioco6amu (TIOJICTAHOBKOM WJIM CTIO’KEHUEM ), TaK U JICTICHUEM YPaBHEHMI U BBEJICHUEM
BCITOMOTATEIIbHBIX HEU3BECTHBIX.
3. CreneHs ¢ AelicTBUTEIBLHBIM NOKA3aTeJIEM.
JleiicTBuTenbHBIC YKcia. beckoHeuHO yOBIBaIOIIAsi TEOMETPUYECKAst IPOTPECCHsL.
ApudmeTnueckuii KOpeHb HaTypainbHOU cTeneHn. CTeneHb ¢ HaTypadbHBbIM U JICHCTBUTEIHHBIM
nokazatessiMu. OCHOBHaS 11eJ1h — 000OIIMTh U CUCTEMAaTU3UPOBATh 3HAHUS O JCHCTBUTEIBHBIX
guciax; copMUpoBaTh MOHITHE CTETICHH C JICHUCTBUTEIIPHBIM MTOKA3aTEIeM; HAyYUTh TPUMEHSATh
ornpeaeneHus: apuMeTHIecKoro KOpHs U CTENEHH, a TAKXKE X CBOIMCTBA MPH BBHIOJIHEHUU
BBIYHCIICHUH U TPE00pa30BaHUN BBIPAKEHUI; 03HAKOMUTH C TIOHATHEM TIpeieria
nocneaoBareabHocTH 1. HeoO0xomMocCTh paciivpeHusi MHOXKECTBA HaTypaIbHBIX YUCEI J0
NEHCTBUTENBHBIX MOTUBUPYETCS BO3MOKHOCTBIO BBITIOJIHATH IEUCTBUS, OOpPATHBIE CI0KEHUIO,
YMHOKEHHIO U BO3BEJICHUIO B CTENEHb, a 3HAYUT, BO3MOKHOCTBIO pelllaTh ypaBHEHUs X +a = b,

ax = b, xa ='b. PaccMoTpeHHbIif B Hauase TeMbl criocod oOparieHust 0eCKOHEUHO



MEePUONYECKON AeCATUYHON ApoOU B OOBIKHOBEHHYIO 0OOCHOBBIBAETCS CBOMCTBAMH CXOIALIUXCS
YHCIIOBBIX PSJIOB, B YACTHOCTH, HAXOXKJIEHUEM CYMMBbI OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccuu. JlefcTBus Hal MPPaLMOHAIBHBIMU YKCIAMU CTPOTO HE ONPEIEIAI0TCS, a
3aMEHSIOTCS IEHCTBUAMU HAJl MX MPUOIMKEHHBIMHU 3HAUYCHUSIMA — PAllMOHAIBHBIMU YHCIaMu. B
CBSI3M C PACCMOTPEHHEM TOCIIEI0BATENIbHBIX PAIIHOHATBHBIX MPUOIMKEHUN HPPALIUOHATIEHOTO
YHUCIIA, @ 3aTEM U CTEIIEHHU C UPPALMOHAIIBHBIM [T0KA3aTEeJIeM HA UHTYUTUBHOM YPOBHE BBOJIUTCS
MIOHATHE Ipeiesa I0CIeI0BaTeIbHOCTU. POPMYIUPYETCS U CTPOTrOE ONpEAEIEHUE IIPEIEa.
Pazbupaercs 3amaua Ha JOKa3aTeNbCTBO TOTO, YTO JAHHOE YUCIIO SBISETCS IPEeTIoM
MIOCJIeI0BATEIbHOCTH C IOMOMLIBIO ONpeneseHus npeaena. Ha qaHHoM 3tare 371eMeHThl TEOPUHU
MIpeieJIoB He U3ydaroTcs. ApupMeTHUECKUil KOPEeHb HaTypalIbHON CTETIEHHU 1T > 2 U3
HEOTPULATENILHOTO YNCIIA U €r0
CBOMCTBA M3JIaratoTCsl TPAAULIMOHHO. Y YalUecs TOJKHBl YMETh BHIYUCIISATH 3HAYEHUSI KOPHS C
MIOMOIIIBIO OTIPE/ICICHNUS 1 CBOIMCTB U BBIMIOIHATH TPEOOPa30BaHMUS BBIPAKEHHH, COJEPIKALIINX KOPHH.
Crenensb ¢ HppalMOHAIBHBIM [TOKA3aTENIEM MOACHIETCS HA KOHKPETHOM IIpUMepe: unucio 372
paccMaTpuBaeTCs Kak MOCle0BaTeIbHOCTh PallMOHANIBHBIX Mpubmmkenuit 31,4, 31,41, ... 3aechb xe
(bopMyIHPYIOTCS M TOKA3bIBAIOTCSI CBOMCTBA CTETICHHU C JICHCTBUTEIBHBIM MTOKa3aTeIeM, KOTOpbIe
OyAyT UCHOIb30BaTHCS MPU PELLICHUU YPaBHEHHM, HEPABEHCTB, UCCIIEI0BAHNN (YHKIIUI.
4. CreneHHasi pyHKIUS.

CrenenHas ¢pyHKLUs, ee cBoWcTBa U rpaduk. Bzaumuo oopatHbie pyHKIMH. CIoXKHBIE QYHKITUH.
JpobHo-nuHelHas ¢pyHKIus. PaBHOCHIIbHBIE ypaBHEHUS M HEpaBEHCTBA. VppannoHanbHbIe
ypaBHeHus. UppanmonanbHble HepaBeHCTBa. OCHOBHAs 11€71b — 0000IIUTh U CUCTEMATU3UPOBATh
U3BECTHBIE U3 Kypca alireOpbl OCHOBHOM IIKOJIBI CBOWCTBA (DYHKIUI; U3yYUTh CBOWCTBA
CTENEHHBIX (PYHKIMH U HAy4YUTh PUMEHATh UX MPHU PEIIEHNH YPaBHEHUN U HEPABEHCTB,;
chopMUPOBAThH MOHATHE PABHOCUIILHOCTH YpaBHEHUH, HEPABEHCTB, CUCTEM ypaBHEHUH U
HepaBeHCTB. PaccMoTpeHue CBOWCTB CTENEHHBIX (PYHKUUN U X IpadUKOB MPOBOAUTCS MO3TAITHO,
B 3aBUCHMOCTH OT TOT'0, KAKMM YHUCJIOM SIBJISIETCS IT0OKA3aTelb: 1) YETHBIM HaTypalbHBIM YHCIIOM;
2) HEeYeTHHIM HaTypaJbHBIM YHCIIOM; 3) YUCIOM, IPOTUBOMOIO0KHBIM YETHOMY HAaTypaJIbHOMY
quCciy; 4) YUCIOM, MPOTHBOIIOJIOKHBIM HEUETHOMY HAaTYpalbHOMY YHCITY; 5) MOJIO0KHUTEIbHBIM
HEIIETBIM YHCIIOM; 6) OTPUIIATELHBIM HeleabIM YyucioM. OOG0CHOBaHUS CBOMCTB CTEIIEHHON
(GYHKIIMU HE TPOBOJISATCS, OHU CIEIYIOT U3 CBOMCTB CTEMEHHU C JICHCTBUTENBHBIM MTOKa3aTeNIEM.
Hanpuwmep, Bo3pactanue QpyHKIIUH y = Xp Ha MPOMEKYTKe X > O, e p — MOJIOKUTEIBHOE
HeleJ0e Yncio, ciaeayet u3 cBoictBa: «Ecmm 0 <x1 <x2, p > 0, To xf < x.f». Ha nmpumepe
CTENEeHHbIX (QYHKIUHN yJaliuecs 3HaKOMATCS C TIOHATHEM OTpaHUYEHHON (QYHKIUH, ydaTcs
JI0Ka3bIBaTh KaK OrpaHMYEHHOCTb, TaK ¥ HEOTPaHUYEHHOCTh (PyHKIMHU. PaccmarpuBatoTcs

(GyHKINHU, Ha3pIBa€MbIe B3aMHO 0OpaTHBIMH. BakHO 0OpaTHTh BHUMaHKE HA TO, YTO HE BCSKast



dbyHKIMS TMeeT 00paTHyo. Jloka3pIBacTCsl CAMMETPHS TpauKOB B3aUMHO OOPaTHBIX (HYHKIIMH
OTHOCHUTEIILHO MPSAMO y = X. 3HAKOMCTBO CO CJIOKHBIMU U IPOOHO-TUHEHHBIMU (YHKIUIMU
HAYMHAETCS Cpasy Mociie U3y4eHHs B3auMHO 00paTHbIX QyHKIMI. BBoaATCS pasHbIe TEpMUHBI
TSt 0003HAYEHUS CIIOKHON PYHKIMH (CYTIePIO3HIIHSI, KOMITO3UIHS ), HO YIOTPEOIISIETCS JIUITh
OJIMH. DTOT MaTepuai B Kjiaccax 0a30BOT0 YPOBHSI U3y4aeTcsl UMb B 03HAKOMUTEIHHOM IUIaHE.
OOpariaercs BHUMaHUE yYallIUXCsl Ha OThICKaHHE 00JIACTH ONPEeICHUs CI0KHOM (PyHKINU U
IIPOMEXKYTKOB €€ MOHOTOHHOCTH. Jl0Ka3bIBaeTCsl TEOpEMA O IMPOMEKYTKAX MOHOTOHHOCTH C
OIOPO¥ Ha OMPEICIICHHUS BO3PACTAIONICH MIIH YOBIBAIOMIEH ()YHKIIMH, YTO TIO3BOJISIET U3IIOKUTh
CYTh QIITOPUTMA JI0Ka3aTeIbCTBA MOHOTOHHOCTH CIOXHOU (DYHKIIUU. Yyaliruecs 3HaKOMATCS C
IpoOHO-THHEHHBIMU (DYHKIHAMU. B OCHOBHOII 1IKOJIE yyalnuecsl yYuiIuch CTPOUTH rpaduk
¢bynkuun y = k/x u rpaduku QyHKIHA, KOTOPHIE MOTYYaTUCh CABUTOM TOTO TpaduKa.
Boiaenenue nenoit yactu U3 1poOHO-TMHEHHOIO BIPaXKEHHsI IPUBOAUT K 3HAKOMOMY YHaILIUMCS
Buay GyHkuuu. OnpeneneHus: paBHOCHIBHOCTH YPaBHEHUI, HEPAaBEHCTB U CHCTEM YPaBHEHUH U
CBOMCTB PaBHOCHIILHOCTHU JJA€TCS B CBSI3U C MPEACTOSIINM U3YYSHUEM UPPALlMOHATBHBIX
ypaBHEHUM, HEPABEHCTB U CHCTEM UPPALMOHANBHBIX ypaBHEHHI. OCHOBHBIM METOJIOM PEIICHUS
UppaLMOHAIIbHBIX YpaBHEHUH SIBJISIETCSA BO3BEJIEHUE 00EUX YacTell ypaBHEHUS B CTEIEHb C LIEIbIO
nepexo/ia K palioHaIbHOMY YPaBHEHUIO-CIIEACTBUIO JaHHOTO. C MOMOIIBIO IPpapUKOB peraercs
BOIPOC O HATMYUU KOPHEH U MX YHCIIE, a TAKXKE O HAXO0XKICHUU MPUOTIKEHHBIX KOpHEH, ecln
AQHATMTUYECKHU PEIIUTh YPABHEHUE TPYIHO.
N3ydeHne nppanmoHaabHbIX HEPABEHCTB HE SIBIISIETCS 00s13aTENIbHBIM JUIs BeeX yuyammxcs. [pu ux
M3Y4eHUH Ha 6a30BOM ypOBHE OCHOBHBIM CIIOCOOOM pELIEHMS SIBISIETCS CBEJICHNE HEPABEHCTBA K
CHCTEME pallMOHAIbHBIX HEPAaBEHCTB, PABHOCWIIBHOM NaHHOMY. [locie pemenns 3a1a4 1o 1aHHOM
TeMe ydalluecs BIBOAATCS Ha TEOpeTHYecKoe 0000IeHNe PelICHHs HPPAlMOHAIbHBIX HEPABEHCTB,
COJIep>KalliX B YCIOBUH €IUHCTBEHHBI KOPEHb BTOPOI CTETIECHHU.
5. IlokazarenbHasi yHKIMS.

[TokazarenpHas GpyHKIHs, ee cBoiicTBa U rpaduk. [TokazarenpHble ypaBHeHUs. [loka3aTenbHbIe
HepaBeHCTBA. CHCTEMBI TOKA3aTEIbHBIX YPAaBHEHHUI U HEpaBeHCTB. OCHOBHAS 11€JIb — U3YYUTH
CBOIMCTBa MMOKa3aTeabHONW (QYHKIIMU; HAYYUTh PEIIaTh MOKa3aTelbHbIE YPaBHEHUS U HEPABEHCTBA,
CUCTEMBI MOKa3aTeIbHbIX ypaBHeHUH. CBOMCTBA MOKa3aTeIbHON (DYHKIIUN y = aX MOJTHOCTHIO
CIIENYIOT U3 CBOMCTB CTENIEHU C JEMCTBUTEIbHBIM [TOKA3aTEIEM.

Pemienue OONBIIMHCTBA MOKA3aTENbHBIX YPABHEHHHM U HEPABEHCTB CBOJUTCS K PELICHUIO
npocTermux. Tak Kak B X0/i€ pEIICHUs MpejiaraéMbIX B 3TOM TEME MOKa3aTeIbHBIX YPaBHEHUH
PaBHOCHJILHOCTh HE HapyIlIaeTcs, TO IPOBEpKa HallIeHHbIX KOpHEW HeoOsA3aTeabHa. 3eCh CUCTEMBI
ypaBHEHMI U HEPABEHCTB PEIIAIOTCS C MOMOIIBIO PABHOCHIBHBIX PE0Opa30BaHUMN: TIOJCTaHOBKOH,

CJIOKCHUECM UJIM YMHOXCHUCM, 3aMEHOMI NEPCMCHHBIX U T. IO.



6. Jlorapudmudeckasi pyHKIHSA.
Jlorapugmsl. ColicTBa jorapu¢pmoB. JlecsTHUHBIE U HaTypallbHbIE JIOTapU(MBI.
Jlorapudmuueckas GpyHKIHs, ee cBoicTBa U rpaduk. Jlorapupmuyueckie ypaBHEHHS.
Jlorapudmuueckue HepaBeHCTBa. OCHOBHAS 11€1b — C(HOPMUPOBATH MOHATHE JIorapupMa YUCIa;
HAy4YMTb IPUMEHSTh CBOMCTBA JIOrapu(MOB NPH PELLICHUH YPaBHEHUI; U3yUUTh CBOMCTBA
norapupmMuuecKoil QyHKIIMM U HAYYUTh IPUMEHATH €€ CBOWCTBA MPH PEILICHUH
norapu(pMUUECKUX YpaBHEHUI U HEPaBeHCTB. []0 3TOI TeMbI B Kypce anreOphl H3ydaluch TaKkue
(GyHKINH, BBIYUCICHUE 3HAUCHUH KOTOPBIX CBOJIMIIOCH K YEThIPEM aprU(PMETUIECKUM JACHCTBUSIM
Y BO3BEJICHUIO B CTENEHb. J{JIs1 BIUMCIIEHUS 3HAUE€HUH JorapupmMuueckoi GyHKINN HY)KHO YMETh
HaXO/UTh JIorapu(Mbl YUCEI, T. €. BHIIOIHITH HOBOE JUIs y4yalluxcs JecTBue —
norapudmupoBanue. [Ipu 3HAKOMCTBE ¢ JTorapru(MaMu Yucesl ¥ UX CBOHCTBAMU TOJIE3HBI
110/IpOOHBIE U HATJISAHbIE OOBSICHEHUS JaXKe B IPO(PUIIbHBIX KIaccax. Jloka3aTreiabCTBO CBOMCTB
norapudma onmpaeTcs Ha ero onpenenenue. Ha npaktuke paccMaTpuBaroTcst JIorapudMel mo
Pa3IUYHBIM OCHOBAHUSAM, B YACTHOCTH 110 OCHOBaHUI0 10 (aecaTuuHbli torapudm) u mno
OCHOBAHHIO € (HaTypaJbHbIH JorapupM), 0TCI01a BOSHUKAET HEOOX0JUMOCTh (hOpMYyJIbl IIepexo1a
oT Jiorapr(dma 1o 0JTHOMY OCHOBAHHIO K JIorapu(My IO APYroMy OCHOBAHHIO. Tak Kak Ha
MHXEHEPHOM MUKPOKaJIBbKYJISATOpPE €CTh KiaBuily Ig u In, To 114 BerunciaeHus orapugma mno
OCHOBAHHUSM, OTJINYHBIM OT 10 U €, Hy’)KHO IPUMEHUTH Gopmyiy nepexoaa. CBoicTBa
norapupmMuuecKoi GyHKIIMHM aKTUBHO UCTIOJIB3YIOTCS MPHU PEIIEHUH JOrapupMHUUECKUX
ypaBHEHU U HepaBeHCTB. 3yueHne cBoicTB JorapupmMuueckoil pyHKIMH MPOXOIUT COBMECTHO
C pelIeHHeM ypaBHEHUH U HepaBeHCTB. [Ipu pemeHun morapupMuueckux ypaBHEHUN U
HEpPaBEHCTB BBIMOIHAIOTCS pa3IMuHble UX mpeoOpa3oBanus. [Ipu 3ToM yacTo Hapymaercs
paBHOCHIIBHOCTB. [lo3TOMY NpH pereHnn JorapupMUUEcKux ypaBHEHUH HE0OX01MMO 1100
JieNiaTh IPOBEPKY HaWIEHHBIX KOPHEH, INOO CTPOTo CIEAUTH 3 BHIIOJIHEHHBIMU
Mpeo0pa30BaHUSIMHU, BBISBIISAS [TOJYYEHHbIE YPABHEHUSI CIIEACTBHS U 0OOCHOBBIBAsI KaXKIbIN ATAIl
npeoOpaszoBanus. [Ipu permieHnn gorapupMUIEcKX HEPAaBEHCTB HYXKHO CIEAUTH 32 TEM, YTOOBI
PaBHOCHJIBHOCTH HE Hapylllajach, TaK KaK IIPOBEPKY

pelIeHUsT HEPaBEHCTBA OCYIIECTBUTH CIIOXKHO, & B PAJE CIIy4aeB HEBO3MOXKHO.
7. Tpuronomerpudeckue GpopmyJibl.
Panuannas mepa yrua. [ToBopoT Touku BOKpyr Hadasna koopauHaT. OnpeneneHue cuuyca,
KOCHHYCa M TaHI€HCa yIJla. 3HaK1 CHUHYCa, KOCUHYCa ¥ TAHI€HCa. 3aBUCUMOCTb MEXAY CUHYCOM,
KOCHHYCOM M TaHT'€HCOM OJIHOT'O M TOTO K€ yriia. Tpuronomerpuyeckue Toxaectsa. Cunyc,
KOCHHYC U TaHI'€HC YIJIOB OC U -a. PopMyiibl ciokeHusa. CHHYC, KOCHHYC U TAHTE€HC IBOWHOTO
yria. CHHYC, KOCUHYC U TaHT'€HC IT0JIOBUHHOTO yria. @opMyiibl npuBeeHus. Cymma u pasHOCTb

cunycoB. Cymma M pa3HOCTh KOCUHYCOB. [Ipou3Benienre cuHycoB U KOCuHYCcOB. OCHOBHasl 11€J1b



— c(OpMHPOBATH MOHATHS CUHYCA, KOCUHYCA, TAHI'€HCA, KOTAHI'€HCA YNCIIa; HAYYUTh IIPUMEHSTh
(bopMyIIbl TPUTOHOMETPUH [Tl BBIUMCIICHUS 3HAUCHUHM TPUTOHOMETPUYECKUX QYHKLIUHN U
BBINOJIHEHUS IPE0OPa30BaHUN TPUTOHOMETPUUECKUX BBIPAKECHUN; HAYUYUTh PelIaTh MpocTeime
TPUTOHOMETPUYECKHE ypaBHEHHUS SinxX = a, cosx =a npu a = 1, 1, 0. PaccmarpuBast onpenenenus
CHUHYCa ¥ KOCHHYCA IEHCTBUTEIBHOIO YHCIIA 4, ECTECTBEHHO PELIUTh CAMBIE IIPOCTBIC YPaBHEHUS,
B KOTOPBIX TpeOyeTcs HAalTH YMCII0 a, €ClIM CUHYC WM KOCUHYC €r0 U3BECTEH, HallpUMep
ypaBHeHus sin a = 0, cos a =1 u T. . [lockonbKy 1751 0003HAYECHUST HEU3BECTHOTO 110 TPATUIIHH
UCIOJIb3YyeTCs OYKBa X, TO 3TU ypaBHEHUS 3allMCHIBAIOT KaK 00bI4HO: sinx = 0, cosx=1 u T. In.
Pemenus 3Tux ypaBHEHMH HaXOJATCS C IOMOIIBIO EAMHUYHON OKpyxkHOCTU. 1Ipn n3ydyennn
CTeIeHel yrcesn paccMaTpUBAIMCh UX CBOMCTBa ap + q = ap aq, ap~q = ap : aq. [logo6HbIe
CBOICTBa CIIpaBeAJIUBBI U JUISl CHHYCA, KOCUHYCA U TaHT€HCa. DTU CBOMCTBA HA3bIBAIOT
bopmynamu cioxxeHus. [IpakTuuecky OHU BBIPaXKaIOT 3aBUCUMOCTD MEXKTy KOOpAHMHATAMH
CYMMBbI WJIM Pa3HOCTH JABYX uucel a U P uepe3 koopanHatel yucel a u (3. @opMyJibl CJI0KEHUS
JI0Ka3bIBAOTCS I KOCUHYCA CYMMBI WIIM Pa3HOCTH, BCE OCTAJIbHbBIE (DOPMYJIBI CII0KEHUS
MOJTy4aroTCs Kak cieCTBHs.. DOpMYJIbl CII0KEHUS SBISAIOTCS OCHOBHBIMH (hopMyIamMu
TPUTOHOMETPHH, TaK KaK BCE IPYrHe MOKHO IOJYUUTh KaK CIEACTBUS: (POPMYIbl ABOMHOTO U
ITOJIOBUHHOTO YTJIOB (I KJIACCOB 0A30BOT0 YPOBHSI HE SIBIISIIOTCA 003aTENbHBIMU), GOPMYJIBI
NPUBEJCHUS, IPe0Opa30BaHMs CyMMbI U Pa3HOCTH B IpousBeaeHue. 13 popmyn crnoxenus
BBIBOJATCS U (JOPMYJIbI 3aMEHBI TPOU3BECHNS CHHYCOB U KOCHHYCOB UX CYMMOH, YTO
MIPUMEHSIETCS [P PEICHUH YPaBHEHUH.

8. TpuronoMerpuuyecKue ypaBHeHHS.

VYpaBHeHUS cosX = a, sinxX = a, tgx = a. TpUroHoMeTpuyecKre ypaBHEHHs, CBOJIAIINECS K
anreOpandeckuM. OTHOPOIHBIE M TMHEHHBIE ypaBHEHUs. MeTo/ bl 3aMEHbl HEU3BECTHOTO U
pa3IoKEHUsI HA MHOKHUTENIU. MEeTOT OLIEHKH JIEBOM M IIPABOM YacTel TPUTOHOMETPHYECKOTO
ypaBHeHUs. CHCTEMbI TPUTOHOMETPUUECKUX ypaBHEHHUH. TpUroHOMeTprUecKre HEpaBEeHCTBA.
OcHoBHas 11€71b (6a30BbIi ypoBEeHb) — c(HOPMUPOBATh YMEHHUE pelIaTh MpocTeiime
TPUTOHOMETPUUECKHUE YPABHEHUS; 03HAKOMHUTH C HEKOTOPBIMU ITPUEMAMHU PEILIEHUS
TPUTOHOMETPUUECKHUX ypaBHEHUI. OcHOBHAs 11eJ1b (MPOGUIbHBIN YPOBEHb) — c(HOPMUPOBATH
MOHSATHSI apKCHUHYCA, apKKOCHHYCA, apKTaHI'€HCa YUCJIa; HAYYUTh peliaTb TPUTOHOMETPHUYECKHE
YPaBHEHUS U CUCTEMbI TPUTOHOMETPUYECKUX YPABHEHUH, UCIIONb3Ys Pa3IMYHbIE IPUEMBI
peLIeHNs; 03HAKOMUTH C IPUEMAaMHM PELIEHNs TPUTOHOMETPUUECKUX HepaBeHCTB. Kak u npu
peleHny anredpanyeckux, MOKa3aTesIbHbIX U JOrapu(pMHUUECKUX YPaBHEHUH, pelIeHue
TPUTOHOMETPUUECKUX YPAaBHEHUH IMMyTEM PA3JIM4HbIX IPe0oOpa30BaHUM CBOAUTCS K PEIICHUIO
MPOCTEUIINX: COSX = a, SinxX = a, tgx = a. PaccMoTpeHune npocTeimmx ypaBHEHHI HAUNHACTCS C

ypaBHEHHS COSX = a, TaK Kak (opMyIa ero KOpHei mpoiue, yeM GpopMyiia KopHel ypaBHEHHS sin



X = a (B MIX 3aIIMCH YaCTO UCIOJIb3yETCSI HEOOBIUHBIN I YYaIIUXCs yKa3aTesb 3Haka (-1)m).

Pemenue Gosnee COKHBIX TPUTOHOMETPUUECKUX YPaBHEHHH, KOT/1a BBIIOIHSIIOTCS

anredpandecKue u
TPUTOHOMETPUYECKHE MTPeoOpa3oBaHusl, CBOAUTCS K PEIICHUI0 pocTeimux. PaccmarpuBatorces
CJIEYIOIIKE TUIBI TPUTOHOMETPUYECKUX YPAaBHEHUI: TMHEHHbIE OTHOCUTEIBHO SiNX, COSX UITH tgX;
CBOJAIIUECS K KBaIPATHBIM U IPYTUM alreOpanyecKuM ypaBHEHUSIM IOCTIE 3aMEHbl HEM3BECTHOTO;
CBOJAIIHUECS K IPOCTEUILINM TPUTOHOMETPUYECKUM YPaBHEHUSAM IOCIE Pa3I0KEHUs HA MHOXKHUTEIH.
Ha npodunpHOM ypOoBHE TOTOTHUTEIEHO H3YYarOTCsl OJJHOPOIHBIC (TIEPBOM U BTOPOU CTENEHEH )
ypaBHEHHUS OTHOCUTENILHO SINX M COSX, a TAK)Ke CBOJALINECS K OJHOPOIHBIM ypaBHeHUSM. [Ipu sTom
UCIOJIb3YETCSl METOJ BBEICHUS BCIIOMOraTesbHOTo yria. [lpu yriny0neHHoM n3ydeHuun
paccMaTpuBAETCS METOJ TPEABAPUTEIILHON OLIEHKH JIEBOM M IIPaBOM YacTel ypaBHEHUS, KOTOPBI B
psijie cilydaeB MO3BOJISAET JIETKO HAMTH €ro KOPHU WIIM YCTAaHOBUTH, YTO UX HET. Ha mpoduisHOM
YpOBHE paccMaTpUBAIOTCSl TPUTOHOMETPUYECKUE YPABHEHHUSI, U1 PEILIEHUSI KOTOPBIX HEOOXOAMMO
MIPUMEHEHUE HECKOJIbKMX METOA0B. [loka3biBaeTcs aHanu3 ypaBHEHUs HE 110 HEU3BECTHOMY, a 110
3HAQUYEHMSIM CUHYCA U KOCUHYCA HEU3BECTHOT'O, UTO YaCTO CYy’KaeT MOMCK KOpHEN ypaBHeHUs. Takxke
MOKA3bIBACTCS METOJT 00bEIMHEHUSI CEpUN KOPHEH TPUTOHOMETPUUECKUX ypaBHEHUU. Pazouparotcs
MTOJIXOJIbI K PEIICHNIO HECTIOXKHBIX CCTEM TPUTOHOMETPUUYECKUX YpaBHEHUH. PaccmaTpuBaroTcs
IIPOCTENIINE TPUTOHOMETPUUECKNE HEPABEHCTBA, KOTOPBIE PEIIAIOTCS C IOMOILBIO €AUHUYHON
OKPYKHOCTH.
11 kuace
1. Tpuronomerpuueckue GyHKIUH COJEPKUT MaTepUai, KOTOPBIM MOMOXKET ydaluMmcs Tiyoxe
MOHATh MaTeMaTHUYECKUX METO/I0B B 3a/1a4ax (PU3UKU U reomeTpun. O6IacThb onpeneneHus 1
MHOYKECTBO 3HAUEHHUH TPUTOHOMETPUUYECKUX (QYHKINH. UeTHOCTh, HEYETHOCTh, IEPUOAUYHOCTD
TpUroHoMmerpuueckux ¢pyHkiuil. CroiictBa GyHKIMN y=cosx U e€ rpadux. CpoiicTBa QyHKIUU
y=sinx u e€ rpaduk. CoiicTBa GyHKIUHU y=tgx u e€ rpaguk. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢ynkunu. OCHOBHAS 1EJIb — U3YYUTh CBOMCTBA TPUTOHOMETPUUYECKUX (PYHKLNH, HAYYUTh yJaIlluXCs
MPUMEHSTH 3TH CBOICTBA IPU PEIICHUHU YpPaBHEHUH U HEPABEHCTB; HAYYUTh CTPOUTH IpaduKu
TPUTOHOMETPUYECKHUX (YHKIIMH, UCIOJIBb3YS pa3IMyHbIe TPUEMbI TOocTpoeHus rpadukoB. Cpenu
TPUTOHOMETPUUECKHUX (OPMYJI CIETYET 0CO00 BBIACTUTH T€ (POPMYIIbI, KOTOPbIE HEMOCPEICTBEHHO
OTHOCATCS K MCCJIEIOBAHUIO TPUTOHOMETPUYECKUX (PYHKUUI U MOCTpOeHHIO UX rpadukoB. Tak,
(bopmystbl sin(-X)=-sin X U cos(-X)=cOS X BBIPaXKAIOT CBOWCTBA HEYCTHOCTU U YETHOCTH ()YHKIIUH
y=Sin X ¥ y=COS X COOTBETCTBEHHO. [locTpoeHue rpadyukoB TPUTOHOMETPUUECKUX (DYHKITHI
MIPOBOAMTCS C UCIIOJB30BAaHUEM HX CBOIMCTB M HAUMHAETCS C MOCTPOeHUs rpadrka PyHKIUU y=COS
x.C nmomorpio rpaukoB TPUTOHOMETPHUECKUX (DYHKIMNA pelaroTcs IpocTenIme

TPUTOHOMETPUYECKHE ypaBHEHUS U HepaBeHcTBa. Ha 6a30BoM ypoBHE 0OpaTHBIE



TpUTOHOMETpHYECKHE QYHKIMN TAIOTCS B 03HAKOMUTEIBHOM IUIaHe. PeKoMeHIyeTces TakKke
paccMOTpeTh rpapuku QYHKIUH y= | cos X | , y=a+cos X, y= cos (x+a), y= cos ax, y=a cos X, Iie a —
HEKOTOpPOE YHCIO0. YueOHas 1e7b — BBEACHUE MOHATHSA TPUTOHOMETPUYECKON (PYHKITUH,
(dbopmMHupoBaHKE YMEHHI HAXOAUTh 00JIACTh OMPEACICHUS M MHOKECTBO 3HAUCHUS
TPUTOHOMETPUYECKUX (DYHKIUI; 00y4eHHe UCCIEIOBAHHIO TPUTOHOMETPUYECKUX (QYHKIMHA Ha
YEeTHOCTh M HEYETHOCTh M HAXOXKACHUIO Nepro/a GyHKINH; U3ydeHUE CBOWCTB (QYHKINHU Yy = COS X,
o0y4eHHe OCTPOCHUIO rpaduKa GYHKIUU U TPUMEHEHHUIO CBOMCTB (DYHKIIMU TPU PEIICHUN
ypaBHEHHI U HEPABEHCTB; M3y4CHHE CBOUCTB (DYHKIMHU y = sin X, 00ydeHHe MOCTPOSHHIO rpaduka
(GYHKIMH ¥ IPUMEHEHUIO CBOMCTB (DYHKIIMU NPH PELICHUH YPaBHEHHI U HEPAaBEHCTB; 03HAKOMIICHHUE
CO cBoiicTBaMH (QYHKIMH y = tg X M y = Ctg X, H3y4eHHEe CBOMCTB (PYHKIIMH y = COS X, 00yueHHE
MOCTPOSHHIO TPaUKOB PYHKIIUI 1 TPUMEHEHHIO CBOMCTB (DYHKIMI NIPY PEHICHUU YpaBHEHUH U
HepaBeHCTB; Ha mpouiibHOM ypOBHE TOTIOTHUTEIBHO U3YYalOTCsl OOpaTHBIE TPUTOHOMETPHUECKUMHU
(byHKIUSAME, UX CBOMCTBaMU U rpadukaMu. B pe3yinbrare n3ydeHus riaaBbl « T pUroOHOMETpUYECKHE
(bYHKIMMY» ydaryecs T0JDKHBI 3HaTh OCHOBHBIE CBOMCTBA TPUTOHOMETPHUECKUX (DYHKIMH, yMETb
CTPOUTH UX TPa(UKU U Paco3HaBaTh QYHKIMHU 110 TAHHOMY I'paHKy, yMETh OTBEYaTh Ha BOIIPOCHI K

TJIaBC, a TAKIKC pCUIaTh 3aJa4u 3TOIr0 THUIIA.

2. IIpon3BoaHas M €€ reOMEeTPHYECKUH CMBICJ H3JI0)KEHHE MaTepuaa BEJIETCs Ha HarJIsAIHO-
MHTYUTHBHOM YPOBHE: MHOTHE (DOPMYJIBI HE JOKA3bIBAIOTCS, a TOJIBKO MOSICHSIOTCS WU
MIPUHUMAIOTCS 0€3 T0Ka3aTeNlbCTB.

ITpunen nocnenosarensHoctu. HenpepbiBHOCTH pyHKIMU. Onpenenenue mpou3BoaHoi. Ilpasuio
muddepenumpoBanus. [IponsBoanas creneHHoi GyHKIuU. [Ipon3BoaHbIE 2IeMEHTAPHBIX (QYHKIIMH.
I'eomeTpuueckuit cmbica npou3BoAHON. OCHOBHAs LI€Tb — IMOKa3aTh yYalIUMCs 11€7€CO00pa3HOCTh
M3Y4EHHUs IPOU3BOJIHON U B JalibHENIIIEM MepBO0Opa3HOl (MHTErpajia), TaKk Kak 3T0 He0OX0IMMO MPU
pelIeHNH MHOTHX MPaKTHYECKUX 3a/1a4, CBSA3aHHBIX C MCCIeI0OBaHUEM (PU3UUYECKUX SBICHHMH,
BBIUMCIIEHUEM IUIOIIA el KPUBOJIMHEHHBIX (PUTYp U 00BEMOB TeJN € MPOU3BOJHBIMHU IPAHUIIAMH, C
noctpoenuemM rpadukoB pyukiuii. [Ipexae Bcero, ciaeayer mokasaTh, 4To GyHKIINUU, TpadukaMu
KOTOPBIX SIBJISIIOTCSL KPUBBIE, OMMCHIBAIOT BaXKHbIE (PM3UUYECKHE U TEXHUUECKHE MPOLIECChl. Y CBOCHHE
reOMETPHUECKOT0 CMBICIIA TPOU3BOIHON U HAIMCAaHUE YpaBHEHUS KacaTelbHOH K rpaduky QpyHKIUN
B 33JJaHHOM TOUKE SBJISIETCS 00s3aTEIbHBIM JUIs BeceX ydamuxcst. OCHOBHas 1emb (PO MIIbHBINA
YPOBEHb) JONOJIHUTEIBHO — 3HAKOMCTBO C ONPEEICHUEM Tpeiesia YMCI0BOM MOCII€0BaTEIbHOCTH,
CBOMCTBaMM CXOSIIUXCS MOCIE0BATEIBHOCTEN, 00yUE€HUE HaX 0K ICHHIO NTPEIEI0B
IIOCJIE0BATEIBHOCTEH, I0KA3aTEIBCTBY CXOAUMOCTH IIOCIEA0BATENBHOCTH K 3aJaHHOMY YHUCILY;

o0y4yeHHe BBIABICHHIO HEMPEPHIBHBIX (PYHKIUH C OMOPOi Ha onpe/iesieHle HEMPEPbIBHOCTH



(GyHKIMU; 3HAKOMCTBO € IIOHATHEM IIPOU3BOIHON (YHKIIMU B TOUKE U €€ (PU3MUECKHM CMBICIIOM,
(bopMHpOBaHKE HAYAJIBHBIX YMEHUH HAXOJUTh IPOU3BOAHBIE HIEMEHTAPHbBIX (DYHKIMHA HA OCHOBE
orpeiesieHus Mpou3BoAHOM. OBNaneHue nmpaBuiaaMu JuQGepeHIIMPOBAHUS CYMMBI, IPOU3BEICHHS U
YaCTHOTO ABYX (DYHKIIHI{, BEBIHECEHHS MOCTOSTHHOTO MHOKUTEJIS 32 3HAK MPOU3BOIHOM; 3HAKOMCTBO C
audQepeHIMpOBaHUEM CIOXKHBIX (YHKIMN U ITpaBUIIaM HAaX0KJIEHHsI TPOU3BOIHON 00paTHON
GbyHKIMK; 00yYEeHHE UCTIOIB30BaHMIO (hOPMYJIBI IPOU3BOIHOM CTeNeHHON GyHKIMH f (X) = Xp 1u1st
T000T0 IEHCTBUTENBHOTO P; POPMHUPOBAHUE YMEHUN HAXOIUTH TPOU3BOIHBIC DIIEMEHTAPHBIX
(GyHKIMH; 3HAKOMCTBO € TEOMETPUYECKHM CMBICIIOM MPOU3BOJHON 00YUEHHE COCTABICHUIO
ypaBHEHMH KacaTeabHOH K rpaduky pyHKIUH B 3aJaHHOM Touke. B pe3ynbrare u3ydeHus riaaBbl
«IIpousBosaHas 1 €€ reoMEeTPUUYECKHUM CMBICIT» Ydalliecs A0KHBI 3HAaTh ONpeeIeHUe IPOU3BOIHOH,
OCHOBHEIE ITpaBmiIa T GepeHIpoBaHUs U POPMYITBI TPOU3BOIHBIX 3JIEMEHTAPHBIX (PYHKITHIA;
MOHUMATh TEOMETPUIECKUN CMBICIT TIPOU3BOTHON; YMETh 3alMChIBATh YPAaBHEHHUE KacaTeIbHON K
rpaduKy GYHKIMH B 33JaHHOHM TOYKE pelIaTh yIPpaKHEHUS JaHHOTO TUNa. IMeTh npeacTaBieHue o
npejene nociie0BaTeNbHOCTH, ITpeJiesie U HEPEPIBHOCTH (PYHKIIUU U YMETh pelliaTh YIPaKHEHUs
Ha MPUMEHEHUE MOHSTUS IPOU3BOTHOM.

3. [IpumMeHeHne POU3BOAHOM K MCC/IeI0BAHUIO QYHKIMI TIpU U3yYEHUHU MaTepualia IMHPOKO
WCTIOJB3YIOTCS 3HAHMS, TIOTYYCHHBIC YJaITUMHICS B X0Ze padOThI HaJ Mpeasiaymiel Temoil. [Tokazars
BO3MOKHOCTH NPOU3BOAHOM B HCCIIEOBAaHUH CBOMCTB (DYHKIIMH U MOCTPOESHUH UX I'PaUKOB.
Bospacranue u yobiBanue GyHKIMH. DKCTpeMyMbl pyHKIM. HanbosnbIiee 1 HauMeHblee 3HaYeHUs
¢bynkuuu. [Ipom3BogHas BTOPOTO MOPSIKA, BRITYKIOCTh M TOUkH niepernda. [loctpoerne rpadukos
¢ysakuii. OcHoBHas 11eJb (0a30BbIM YpOBEHB) — SBISETCS IEMOHCTPAIUS BO3MOKHOCTEN
MIPOU3BO/IHON B MICCIIEIOBAaHUN CBOMCTB (PYHKUUH U MOCTPOSCHUN UX I'paUKOB U MPUMEHEHUE
MIPOM3BOIHON K PELICHUIO MPUKIIAJIHBIX 33/1a4 Ha onTuMH3anuo. OcHOBHas 1elb (MPodUIbHbIIHI
YPOBEHB) JIOTIOJTHUTEBHO — IPUMEHEHUE TeopeMbl Jlarpamxka st 000CHOBAaHHUS JTOCTATOYHOTO
YCIIOBHSI BO3pacTaHMsl U yObIBaHUS QYHKIINHU, TeopeMbl DepMa i e€ reoMeTpHIecKOMY CMBICTY, a
TaKXXe JJOCTATOYHOMY YCJIOBHIO SKCTPEMyMa, 3HAKOMCTBO C MOHSTHEM aCUMIITOTHI, IPOU3BOIHON
BTOPOTO MOpsAKa U €€ MPUIIOKEHNE K BBISBICHHIO HHTETPAJIOB BBITYKIOCTH (DYHKIMH, 3HAKOMCTBO C
pa3IMYHBIMHU

MPUKIIQHBIMHA TIPOTPAMMaMH, MTO3BOJISTFONIIIMH TIOCTPOUTH TpaduK GYHKIIUU U UCCIIEAOBATH €0 C
MIOMOIIBIO KOMIIbIOTEpa. YueOHas 11esb — 00ydeHHe IPUMEHEHUIO JOCTAaTOUHBIX YCIOBHM
BO3PACTaHMs U YOBIBAaHUS K HAXOXKICHUIO IPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMH; 3HAKOMCTBO C
MOHATUSAMH TOUYEK IKCTpEMyMa (PYHKLMH, CTALIMOHAPHBIX U KPUTUYECKUX TOYEK, C HEOOXOJUMBIMH U
JOCTaTOYHBIMU YCIOBUSIMH 3KCTpeMyMa (DYHKIMH; 00ydeHHE HaX0XKICHUIO TOUEK IKCTpeMyMa
¢byHKIMH; 00ydYeHHE HaXOXICHUIO HAUOOIBIIET0 U HAMMEHBIIETO 3HaUeHUH (PYHKIIMH ¢ TIOMOIIBIO

MIPOU3BO/IHOM; 3HAKOMCTBO C TOHATHUEM BTOPOI MPOM3BOAHON (PYHKIINH U €€ (PU3UUYECKHM CMBICIIOM;



C IPUMEHEHUEM BTOPOH IPOM3BOIHON AJIS1 HAXOXKIEHUS MHTETPAJIOB BBIMYKIOCTH M TOUYEK Mepernda
¢byHkuuu; GOpMUPOBAHNUE YMEHUSI CTPOUTH IrpaduKu GYHKLIUH — MHOTOWIEHOB € IIOMOLIbIO IEPBOH
IIPOU3BOJHOM, C IIPUBJICYCHHUEM allapara BTOPOU NPOU3BOJHOM. B pe3ynbraTe u3ydeHus riaaBbl
«[TpumeneHre MPON3BOIHON K UCCIIEIOBAHHIO (DYHKINI yJalrecs JOJDKHBI 3HAaTh, KAKHE CBOMCTBA
(YHKLNU BBIABISIOTCS ¢ IOMOIBIO IIPOU3BOIHOM, YMETh CTPOUTH I'papuku (PyHKIMIM, pemarsb
3aJ]auu Ha HaXOXKJCHUs HauOOJIbIIEro (HAMMEHbIIEr0) 3HaueHUsl (YHKLUHU JaHHOTO TUIIA
YIPA)KHEHUM.

4 . IlepBoo0Opa3Hasi M MHTEIPaJl pPAaCCMATPUBAIOTCS MEPBOOOPA3HbIE KOHKPETHBIX (PYHKIUH 1
IIpaBUJIa HAXOXKJIeHUs IepBooOpa3HbIX. IlepBooOpasnas. [IpaBuna HaxoxIeHHs IEPBOOOPA3HBIX.
[Inomans kpuBoNMHENHHON Tpanenuu. VHTerpan u ero Beluucienne. IIpuMeHnenue MHTErpanos JUist
pemenust puznueckux 3axad. OCHOBHAS 1Ie7Tb 03HAKOMIICHHE y4aIIUXCs C TIOHATHEM IIepBOOOpa3HON
1 o0yueHue HaX0XKJICHUIO TUIOIIaIel KpUBOJIMHEHBIX Tpanenuii. [1nomans KpuBonuHeHHOM
TpalelUny ONPeNeAeTCs KaK IIPEeAel MHTErPAIbHBIX CyMM. bosplioe BHUMaHue ynensercs
IPUIIOKEHUSAM UHTErPAIIbHOTO UCUYUCIICHUS K PU3NUECKUM U FeOMEeTpHUecKuM 3a1a4aM. CBs3b
MEX]y IEepBOOOPA3HO U IUIOMIAbI0 KPUBOJUHEWHOM Tpaleuy ycTaHaBIuBaeTcs GopMyion
Herorona-Jleitouuna. [lanee BO3HUKAET OMpPEACTICHHbBIN HHTETPal Kak MPeIel HHTErPaIbHOW CYMMBI;
pu 3ToM popmyna HeroTona-JIeliOHuIa Takke oka3biBaeTcs crpaBeuinBoi. Takum oOpas3om, 3Ta
¢dopmya sBIsSETCS TTIaBHOU: C €€ TOMOIIBIO BBIYUCIISIOTCS ONpeAeTIeHHbIE HHTETPaibl U HaXOAATCS
IUTIOIIAY KPUBOJMHEWHBIX Tparneuuii. 3HAaKOMCTBO C MpocTeHIuMu JudepeHIanTbHbIMU
ypaBHEHMSIMH. YueOHas 1ielIb — 03HAKOMIIEHUE C IOHATUEM N1EPBOOOPA3HOH, 00yueHHE HaX 02K ICHHIO
NepBOOOPA3HOM /JIsl CTETIEHEN U TPUTOHOMETPUYECKUX (DYHKIMI; 03HAKOMIIEHUE C TIOHATUEM
MHTETPUPOBAHUS U 00yueHHE TPUMEHEHUIO MTPABUII HHTETPUPOBAHUS MIPU HAXOXKICHUH
NepBOOOPa3HbIX; (OPMHUPOBAHUE MOHATHS KPUBOJIMHEWHON Tpanenuy, 03HaKOMIIEHHE ¢ TIOHATHEM
OTpeIeNIEHHOTO HHTEerpaia, 00yueHne BRIYMCICHUIO IO KPUBOJIMHEWHON Tpaney B
MPOCTEHIINX CITydasixk; O3HAKOMUTD YYAIIMXCS C MPUMEHEHUEM UHTETPAJIoB sl PU3NUECKHUX 3a/1a4,
HAy4uTh pelIaTh 3a/1a4d Ha JBIKEHHUE C IPUMEHEHNEM UHTETpalloB. B pe3ynbrare nu3ydyeHus riiaBbl
«IlepBooOpa3Has u MHTErpal» ydaliuecs T0JKHBI 3HaTh MIPaBUiIa HaX0XKICHHUS EPBOOOPA3HBIX
OCHOBHBIX 2JIeMEHTapHbIX QyHKIUH, popmyny HeioTona-JIeliOHMIa U yMETh UX IPUMEHSTH K
BBIYMCIICHHIO TUIOMIAJEH KPUBOIMHENHBIX Tpaneil IpX PELICHUH 33a4 JaHHOTO TUIIA.

5. KoMOuHATOpUKA COJIEPKUT OCHOBHBIE (POPMYIIBI KOMOMHATOPUKH, IPUMEHEHHE 3HAHUH MTPH
BbIBOJIE (hOpMyIT anreOpbl, BEPOSATHOCTh M CTATUCTHYECKAs YaCTOTa HACTYIUICHUS COOBITH. Tema He
HaChIICHA
TEOPETUYECKUMHU CBEICHUSAMH U J0Ka3aTeIbCTBAMH, OHAa UMEET, NIPEKIE BCEro, OOLIEKYIbTYPHOE U
obmeoOpa3oBarenbHoe 3HaUeHue. [IpaBuio npousseneHus. PazMemieHus ¢ moOBTOPEHUSIMH.

[lepectanoBku. Pazmemenus 6e3 moBropenuit. Coueranus 6e3 noBropeHuit u 6unom HeroToHa.



OcHOBHasl 11€J1b — 03HAKOMJICHHE ¢ OCHOBHBIMU (hOpMYyJIaMU KOMOMHATOPUKH U UX IPUMEHEHUEM NIPU
pelleHNH 3a1a4, pa3BUBaTh KOMOMHATOPHOE MBILJICHUE yYalllUXCs, O3HAKOMUTb C TEOpUei
coeanHeHui, 00ocHoBaTh hopmyny 6mHoma Hetotona. OcHOBHO# mpH BbIBOJE (popMylt uncia
MEPECTAHOBOK U PA3MELICHUN SBIISIETCS MPABUIIO YMHOKEHUS, IOHUMaHUE KOTOPOTO (POPMHUPYETCS
IIPU PELICHUU Pa3IMYHBIX MPUKIAJHbIX 3a7au. CBOWCTBA YUCIa COUETaHUM JOKa3bIBAIOTCS U 3aTEM
IIPUMEHSIOTCS NIPU OpraHU3aluKU U UCCIIeI0BaHUU TpeyroibHuKa [lackans. YueOHas nenp —
OBJIaJICHUE OJHUM U3 OCHOBHBIX CPEJICTB [I0/ICUETA YMCIIA PA3IMUHBIX COEIUHEHHH, 3HAKOMCTBO
y4aluXxcs ¢ pa3MELEHUsIMU C IIOBTOPEHUSIMU. 3HAKOMCTBO C IIEPBBIM BUJIOM COEIMHEHUN —
[IepEeCTaHOBKAMU; JIEMOHCTPALMs IPUMEHEHU ITpaBUiIa IPOU3BEICHHS IPU BbIBOAE (POPMYJIbl UHCIIA
NIEPECTaHOBOK U3 I1 3JIEMEHTOB. BBe/ieHre NOHATHUS pa3MelleHus 6e3 MOBTOPEHUH U3 M 3JIEMEHTOB 110
I1; CO3JaHUE MAaTEMaTUUECKON MOJIENIN Ul PellIeHNs: KOMOMHATOPHBIX 3a/1a4, CBOJAUMBIX K IOJCUETY
YuClla pa3MEelleHUI; 3HaKOMCTBO C COUYETAaHUSIMU M UX CBOMCTBAMU; pellIeHnE KOMOMHATOPHBIX
3aJ1a4, CBOJSILIMXCS K MOJICUETY YUCIIa COUETaHUHN U3 M 3JIEMEHTOB 110 I1; 000CHOBAaHHOE
KOHCTpYUpOBaHHe TpeyrojipHuka [lackans; oOydyeHue Bo3BeICHHUIO IByWIEHA B HATypallbHYIO
CTeIeHb ¢ ucrnoib3oBanueM popmyinsl Herotona. CoctaBiieHue MOps0YHBIX MHOXKECTB
(oOpa3oBaHUE MEPECTAHOBOK); COCTABJICHHUE MOPSOUYHBIX MIOJMHOKECTB JAHHOTO MHOKECTBA
(oOpa3oBaHu€e pa3MEIIEHHH ); TOKA3aTeIbCTBO CIIPABEITMBOCTH (GOPMYIT IJIs TTOACUETa YUCTa
IIEPECTAHOBOK C IIOBTOPEHUSAMH M UMCJIA COUETAaHUH C TIOBTOPEHUSIMH, YCBOCHHE TPUMEHEHNS METO/1a
MaTeMaTH4ecKoi nHAYKIuU. B pesynbrare n3ydenus rinassl «KoMOMHATOPHKAY ydaluecs TOJIKHbI
3HaTh, OCHOBHBIE (POPMYJIbI KOMOMHATOPUKH, YMETh HAXOUTh BEPOSTHOCTD CIIy4alHbIX COOBITHI B
MPOCTEHIINX CITydasix, UCIIOJIb30BaTh KJIACCUUYECKOE ONpeeIEHUE BEPOSITHOCTU U MPUMEHEHUS X
IIPU PELIeHNH 33/1a4 JaHHOT'O THIIA.

6. D1eMeHTBI TEOPHH BEPOATHOCTE B IPOrpaMMy BKIIFOUEHO W3YYEHME JIUILIb OTAEIbHBIX
3JIEMEHTOB TeopHuH BeposiTHOCTEH. [Ipu 3TOM BBECHHIO KaX/10T0 MOHATHUS IPEIIIECTBYET
HedopMaIbHOE 00BCHEHUE, PACKPBIBAIOIIEE CYITHOCTh JAHHOTO TIOHATHUS, €r0 MPOUCXO0XKIEHUE U
peanbHbIi cMbICcI. Tak BBOAATCS MOHATHS CIIy4alHBIX, JOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH,
CBSI3aHHBIX C HEKOTOPBIM UCIIBITAHUEM; ONIPEAEIAIOTCS U WITIOCTPUPYIOTCS ONIEPALUU HaJl
coObITusMU. BeposTHOCT coObITHS. CloKeHHe BepoITHOCTEH. BeposiTHOCTh mpon3BeeHus
HEe3aBHCUMBIX COOBITHI. OCHOBHas Liedb — CHOPMUPOBATDH MMOHATHE BEPOSITHOCTH CIIy4aifHOTO
HE3aBUCUMOTro coObITH. MccnenoBanne NpocTeHIINX B3aUMOCBSI3eH MKy pa3IMuHbIMU
COOBITHSIMH, @ TAK)KE HaX0XKJICHUIO BEPOSITHOCTEH BHJIOB COOBITHUI Uepe3 BEPOSATHOCTH IPYTUX
coObITH. Knnaccudeckoe onpezieneHre BEpOSTHOCTH COOBITUSI C pABHOBO3MOXHBIMH 3JIEMEHTaPHBIMU
rucxoaamMu GOpMUPYETCsI CTPOTO, U HA €T0 OCHOBE (C UCIOJIb30BAHWEM 3HAaHUH KOMOMHATOPHKH )
pemaercs O0NBIIMHCTBO 3a/1a4. [IoHATHE reOMeTpUYecKoil BEpOATHOCTH M CTATUCTHYECKOM

BCPOATHOCTU BBOJAUIIUCh HA UHTYUTUBHOM YPOBHC. HpI/I H3JI0KCHUHU MaTCpurajia JaHHOIO pa3acia



[IOTYEPKUBACTCA MPUKIIAJHOE 3HAUEHNE TEOPUU BEPOSITHOCTEHN B pa3IMUYHBIX 00JacTAX 3HAHUH U
IIPAKTUYECKOH EATEIIbHOCTH YesloBeKa. Y yeOHasl 11e/lb — 3HAKOMCTBO € pa3IMYHbIMU BUIaMU
COOBITH, KOMOMHAIIMAMU COOBITHIA; BBEICHHE OHATHS BEPOATHOCTH COOBITHS U 00y4YeHUE
HAXO0XKJICHUIO BEPOSTHOCTH CIY4aifHOTO COOBITHS C OUEBUIHBIMU OJIAarONPUSATCTBYIOIIMMHU HCXOIaMH;
3HaKOMCTBO C TEOPEMOI O BEPOSITHOCTU CYMMBI JIBYX HECOBMECTHBIX COOBITUH U €€ IPUMEHEHUEM, B
YaCTHOCTH NPU

HaXO0XJAECHUH BEPOSATHOCTH IIPOTHUBOIOJIOKHOIO COOBITHUS; U C TEOPEMOI O BEPOSATHOCTH CYMMBI JBYX
MIPOU3BOIHBIX COOBITUI; MHTYUTHBHOE BBEJICHHUE TIOHATHS HE3aBUCUMBIX COOBITHI; 00ydueHue
HaXO0XKJICHUIO BEPOSATHOCTH ITPOU3BEJCHU IBYX HE3aBUCUMBbIX COOBITUH. B pe3ynbrate u3ydeHus
rJ1aBbl «DJIEMEHTBI TEOPUH BEPOATHOCTEH» ydaluecs J0KHBl yMETh HAXOUTh BEPOSATHOCTH

CIIy4aHbIX COOBITHH C IOMOIIbIO KJIACCUYECKOTO OIPEIEICHHS BEPOSITHOCTH IPU PELLIEHUHU
yIpaXHEHUI TaHHOTO TUIIA, UMETh MIPEICTABICHHE O CyMME M ITPOU3BEJICHNUN JIBYX COOBITHI, YMETh
HaXOJUTh BEPOSITHOCTh IPOTUBOIIOIOAKHOTO COOBITHSI, UHTYUTUBHO OIPENEIATh HE3aBUCUMBIE
COOBITHS U HAXOJIUTh BEPOATHOCTh OJJHOBPEMEHHOI'O HACTYIIJICHUS HE3aBUCUMBIX COOBITHI B
3agayax.

7.* KomiuiekcHble yncjaa CloXeHHe 1 yMHO)KEHHE KOMIUIEKCHBIX uncesn. Moayiib KOMIUIEKCHOTO
yuciia. Beluntanue u qeneHne KOMIUIEKCHBIX YHcell. [ eomeTprueckasi HHTEepIpeTanus
KOMILIEKCHOTO yHcia. TpuroHomerpudeckas popma KOMIUIEKCHOT0 yrciaa. CBOHCTBa MOYJIS U
aprymeHTa. KBagpaTtHoe ypaBHEHHE ¢ KOMIUIEKCHBIM HEM3BECTHBIM. [IpriMeps! pemenus
anredpanveckux ypaBHeHUH. OCHOBHBIE LI€JM — 3aBepIIeHUE (OPMUPOBAHUS MIPEICTABICHUS O
quciie; o0yuyeHue IeUCTBUAM ¢ KOMIUIEKCHBIMU YHCIaMH U JEMOHCTpALMsl pEIIeHUH pa3InyHbIX
ypaBHEHMI Ha MHOKECTBE KOMIUIEKCHBIX uncesl. PaccMarpuBaroTcs 4eThIpe apupMETHIECKUX
JIeUCTBUS C KOMIUIEKCHBIMU YMCIIaMU, 3aJJaHHBIMU B anreOpanyeckoit popme. BBoautcs nonstue
KOMIUIEKCHOM MJIOCKOCTH, Ha KOTOPOH MILTIOCTPUPYETCS] TEOMETPUUECKHII CMBICIT MOTYJIS
KOMIUIEKCHOTO YHCJIa U MOAYJIA Pa3HOCTH KOMIUIEKCHBIX uncell. PaccmarpuBaercs nepexon ot
anreOpandeckoi K TPUTOHOMETPUYECKOM (popMe 3amrcy KOMIUIEKCHOTO YHCIIa M 0OpaTHBIHM mepexo.
XKenatensHo 00yUUTH yUaIIUXCsl TEXHUYECKUX U (PU3UKO-MAaTEMaTUYECKHX KIaCCOB BO3BEICHUIO B
CTENEeHb KOMITJIEKCHOTO YHUCIIa, 33JJaHHOTO B TPUTOHOMETpUUYECKOi popme. 7. YpaBHEHUS U
HEPaBEHCTBA C ABYMs IEPEMEHHBIMU  MTOCIEAHSS TeMa Kypca He HOBa JUIsl yUallIUXCsl CTapIInX
KJ1accoB. Pemienne cucrteM ypaBHEHHUH ¢ TOMOIIBIO Tpaduka 3HAKOMO LIKOJbHUKAM ¢ OCHOBHOM
mKoJbl. Teneps UM MPeICTOUT YIITyOUTh 3HAHHSI, IOJTYUCHHBIE PaHee, U 0O3HAKOMUTHCS C pEIIeHUEM
HEPaBEHCTB C IBYMs IEPEMEHHBIMU U UX CUCTEM. YUalllMecs U3y4aroT pa3InyHbIe METO/Ibl PELICHUS
YpaBHEHHH U HEPABEHCTB, B TOM YHCIIE ¢ TapameTpamu. JINHElHbIe YpaBHEHUS U HEPABEHCTBA C
IBYMs IepeMeHHbIMU. HennHeliHple ypaBHEHUSI U HEPABEHCTBA C IBYMs IepeMeHHbIMU. OCHOBHas

1eJ1b — 0000UIUTH OCHOBHBIE IPHEMBI PELLICHHS YPAaBHEHHI U CUCTEM YPaBHEHHM, HAYYHUTh yJaIXCs



n300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH MHOYKECTBO PEUICHUN JIMHEHHBIX HEPABEHCTB U CHCTEM
JMHEWHBIX HEPABEHCTB C IBYMsI IEPEMEHHBIMH, C(OPMHUPOBATH HABBIKU PEIICHUS 33134 C
napamMeTpamu, oKa3aTh MPUMEHEHHE MAaTEeMAaTHUYECKUX METOJIOB ISl PEIICHUs COAEePIKATEIbHBIX
3aJa4d U3 pa3IMYHBIX 00JacTel HAYKU M MIPAKTUKH. Y4eOHas 1eb — HAy4YUTh YJalIuXxcsi H300paxarb
Ha KOOPJIMHATHOW TUIOCKOCTH MHOKECTBO PEIICHUH JIMHEHHBIX HEPABEHCTB U CHCTEM JIMHEHHBIX
HEPaBEHCTB C JIByMsl IIEPEMEHHBIMU. B pe3ynbrare nzyueHus riiaBbl «Y paBHCHUSI M HEPABEHCTBA C
JBYMS TIEPEMEHHBIMIY YYaIMECs JTOJDKHBI YMETh pellaTh YpaBHEHHs, HEPABEHCTBA U CHCTEMBI
yYpaBHEHH U HEPABEHCTB C JBYMs IEPEMEHHBIMH. 3HATh U YMETh IPUMEHSITH OCHOBHBIE IIPUEMBI JIIS
pellieH s YPaBHEHHIA U CHCTEM YpaBHEHHI, peliaTh CUCTEMbI yPAaBHEHUN ¥ HEPABEHCTBA C TIOMOIIBIO
rpaduka.

8. UToroBoe noBTopeHue Kypca ajredpbl 1 Ha4aj MATEeMAaTHYeCKOr0 aHAIU3a.

Y pOKH UTOTOBOTO TIOBTOPEHHSI UMEIOT CBOEH LIENTBIO0 HE TOJIHKO BOCCTAHOBJICHUE B MAMSTH YUaIIUXCSI
OCHOBHOT'O MaTepuaia, Ho M 00001IeHre, YTOYHEHHE CHUCTeMAaTU3alluIo 3HAHUHN 110 anredpe u
HayvajaM MaTeMaTHYeCKOT0 aHaJIn3a 3a Kypc cpeliHel mkoiibl. [loBTopeHue mpeiaraetcesi MpOBOAUTD
110 OCHOBHBIM COZICP)KATEIIbHO-METOJMUCCKUM JIMHUSIM U 11eJIECO00Pa3HO BHICTPOUTH B CIICAYIOIIAM
MOPSI/IKE: BBIYMCIICHUS U TPeoOpa3oBaHusl, ypaBHEHUS U HEPAaBEHCTBA, PYHKIINHU, HaYaja
MaTeMaTHYeCKOTo aHaiu3a. [Ipu mpoBeeHrH UTOrOBOTO MTOBTOPEHUS MPEIIaracTCs MIMPOKOe
MCIOJIb30BaHNE U KOMOMHUPOBAHUE PA3IUYHBIX TUIIOB YPOKOB (JIEKIUH, CEMUHAPOB, TPAKTUKYMOB,
KOHCYJIbTAIIMH U T.€.) € IeIbI0 OBICTPOro 0XBaTa 60MIbIIOro o 00beMy MaTepuana. HeoOxoaumbim
AJIEMEHTOM YPOKOB UTOTOBOTO TIOBTOPEHHUS SIBJISIETCSI CAMOCTOsITeNIbHAs paboTa ydammxcs. OHa
MoJIe3HAa KaK CAMUM YYaIIUMCsI, TaK U YUUTEIIO ISl OCYIIECTBICHUST 00paTHOU CBsi3u. DOpMBI
IIPOBE/ICHUS] CAMOCTOSITEIbHBIX PAa0OT Pa3HOOOPA3HBI: OT TPAJUIIMOHHON pabOTHI C ABYMS, TPEMs
3aJJaHUSIMU JI0 TECTOB U paboT B hopme pabouelt TeTpaieil ¢ 3aroJHeHHeM NPoOesIoB B MPUBEAEHHBIX
paccyxneHusix. B pesympTaTe 00001aromero moBTOpeHus Kypca anreOpbl M Havaia aHaimn3a 3a 11
KJIaCC CO3JIaTh YCIIOBHS YYAIIMMCS IJISl BBISIBJICHHS: - BIIQJICHUS TIOHSATHEM CTETICHU C PAllHOHAIBHBIM
rokaszaTejieM, yMEHHUE BBITOIHATH TOXK/IECTBEHHbIE TPeoOpa3oBaHus M HAXOAUTh UX 3HAUEHUS; -
YMEHHUS BBITIOHSATH TOKACCTBEHHBIE MPE0Opa30BaHMsl TPUTOHOMETPUIECKIX, UPPAIIHOHATBHBIX,
MOKa3aTeIbHBIX, JIOTapH(PMUIECKIX BBIPAKEHHIA; - YMEHHS PEIIaTh CUCTEMbl YPaBHEHHIA,

COJIep KalINX OJTHO WM JIBa ypaBHEHUS (JIorapu(MUIECKUX, UPPAIIMOHATBHBIX,
TPUTOHOMETPUYECKHX ), pelIaTh HEPaBEHCTBA C OAHOM MePeMEHHON Ha OCHOBE CBOMCTB (DYHKIIMHM; -
YMEHUS HCII0JIb30BaTh HECKOJIBKO MPUEMOB TP PEIICHUH YPAaBHEHMI; - pellaTh YpaBHEHUS C
WCTIOJIh30BAaHUEM PABHOCWIILHOCTH YPAaBHEHUIT; HCIIOIB30BATh TpapyK (PYHKIIUH MPH PEIICHUH
HEpaBeHCTB (rpaUIECKUl METO/); - YMEHUS HaXOIUTh MPOU3BOIHYIO ()YHKIIMH; MHOKECTBO
3Ha4eHUH (PYHKUIUU; 00JIaCTh ONPEIEICHHUS CIIOKHON (DYHKIIMU; UCTIONb30BaTh YETHOCTD U

HEYETHOCTh (PYHKIIMH; - YMEHUS UCCIICIOBATh CBOMCTBA CIIOKHON ()YHKITNH; UCIIOIH30BaTh CBOWCTBO



MEePUOJNYHOCTH (PYHKLMU JJI PEIIeHUs 3a]a4; YUTaTh CBONCTBA (PYHKIIMHU 10 TpapuKy U
pacrno3HaBaTh rpaduKu JIeMEHTapHBIX QYHKIUH; - YMEHHS peliaTh U MPOBOAUTH UCCIIEJOBAHHE
pElIeHUs TEKCTOBBIX 33714 Ha HAXOXK/ICHUE HAMOOIbIIET0 (HAMMEHBIIIETO) 3HAUYSCHUS BEIIMYUHBI C
MIPUMEHEHUEM MPOU3BOIHOM; - YMEHHUS peliaTh 3aJa4u MmapaMeTpuuecKue Ha ONTUMU3ALIMIO; -
YMEHHS peniatb KOMOMHUPOBAHHBIE YPAaBHEHUS U HEPABEHCTBA; UCIOJIB30BaTh HECKOJIBKO TPUEMOB
IIPH PEIICHUN YPaBHEHUN 1 HEPABEHCTB; - YMEHUS U3BJIEKATh HEOOXOAUMYIO HH(OPMALIUIO U3

y4eOHO-Hay4YHBIX TEKCTOB; IPUBECTH NMPUMEPHI, TOA0OPATh APTyMEHTHI, C(POPMYIUPOBATH BHIBOIBI.
TemaTnyeckoe NIAHUPOBAHHE

10 xjaacce

Ne Obmree KoHTpons 3HaHU (BH)
n/m HaumenoBanue KOJIMYECTBO
pas3nenoB (UK TeM) 4acoB Ha
U3yYCHHE
1 Pasnen 1.I1oBTopenue. 3 CraproBast KOHTpOJIbHasI paboTa

2 | Pazgen II. [lemumocTs 12 KontponbHas pabora
YHCe Nelmo Teme « JlenmumocThb uncem»

3 | Pasmen Il 17 Kontponbshas pabota No2 1o Teme «
MHoOrouJseHsl. Anrebpanyeckue ypaBHEHUS
AnreOpanyeckue

4 | Pazgen IV. Crenens c 13 KonTtponbshas pabota Ne3 1o Teme «
JeWCTBUTEIBHBIM Crenenb ¢ IEHCTBUTENBHBIM ITOKa3aTEIEM»
nokasaresneMm

5 | Pazmen V. Crenennas 18 Kontponshas pabota Ne4 1o Teme «
GbyHKIIIHI CreneHHass QyHKUIMS» DK3aMEeHALMOHHAS

pabota 3a 1 momyrozaue.




6 | Pazmen VI. 15 Kontponsnass pabora Ne5 mo Teme
[TokazarenbHas «[lokazarenbHas QyHKIUS
byHKIHS

7 | Pazmen VII. 19 Kontposnbsnas padora Ne6 1o reme
Jlorapudmuyeckas «Jlorapudmudeckas GpyHKIHDY
byHKIHS

8 | Pazmen VIII. 27 KonTtposbHas pabora Ne7 no teme
Tpuronomerpudeckue «Tpuronomerpudeckue GoOpMyIIbD»
bopMyIbI

9 | Pazgen IX. 29 Kontponbnas padora Ne§ 1o teme
Tpuronomerpuueckue «TpUroHoMeTpuyecKre ypaBHEHUSD
ypaBHEHUS

10 | Pazgen X. 17 DKk3aMeHalnoHHas paboTa 3a rof
[ToBTOpEHue.

Hroro 170
TemaTnuyeckoe NJIaHMPOBaHUE
11 kaacc
Ne Obmee KonTpons 3nanuii (Bu)
n/n HanmenoBanue KOJINYECTB
paznesnoB (UK TEM) 0 4acoB Ha
W3yUYCHHE
1 |Pazmen 1. 22 Kontponbnas pabora Nel mo teme:
TpuroHomerpudeckue «Tpuronomerprudeckue QyHKIUN
byHKIIH




Paznen Il.

HpOI/I3BO,I[HaH n cc

19

Kontponbnas pabora Ne2 mo teme:

[IponsBogHas U €€ reOMETPUUECKUM

FE€OMETPUYECKUN CMBICII

Pazgen 11 17 Kontposbnas pabora Ne3 mo teme:

[Ipumenenue IIpuMeHeHne npou3BOJHON K

MIPOM3BOJHOM K UCCIICIOBAaHHIO (DYHKITUIDY

HCCJIEIOBAHUIO

P I

Paznmen IV. 15 KonTponbras padota Ne 4 1o treme:

[TepBoobOpaznas u [TepBooOpasHas u uHTErpa

UHTETpal

Paznen V. 10 KonTponbnas padota Ne 5 o teme:

Komb6unaropuka Komb6unaropuxka

Paznmen VI. 8 Kontponbaast pabora Ne6 mo Teme:

DneMeHTHI DJIeMEHTHI TEOPUH BEPOSITHOCTEM

TEOpUH

Pazpgen VII. 15 KonTponbnas padota Ne 7 o teme:

Komnnekchsie KommnekcHeie uncia

qrcia

Paznen VIII. 11 Kontponsnas padora Ne§ o teme:

VYpaBHeHus u VYpaBHEHHS U HEPABEHCTBA C IBYMs

HEpPaBEHCTBA C JIBYMS MIePEeMEHHBIMHU

MePEMEHHBIMU

Pasnmen 1X. Utorosoe 53

MTOBTOPEHHE DOK3aMeHaIMoHHas padoTa 3a roj
Hroro 170
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Ne Tema ypoka Hara Hara
n/n (Ne, Tema npakTu4eckoii padoTbi; Ne, TeMa KOHTPOJILHOI | IPOBe/IeHNs] | IPOBEACHUs
1 MHOKecTBa 3.09
2 Jloruka 4.09
3 Jloruka 6.09
4 [Tonstre nenmumoctu. JleeHne CyMMBI B IPOU3BEICHUS 7.09
5 [lonstue nenmumocTu. JleneHue CyMMBI M IPOU3BEICHUS 8.09
6 [lonsTue nenumoctu. JleaeHre CyMMbl U IPOU3BEIECHUS 10.09
7 JleaeHue ¢ oCTaTKOM 11.09
8 CrtapToBasi KOHTPOJIbHAsi padoTa 13.09
¢ JleneHue ¢ ocTaTKOM 14.09
10 [Ipu3Haku KeIMMOCTH 15.09
11 [Ipu3HaKy 1€IMMOCTH 17.09
12 CpaBHeHUs 18.09
13 Apudmernyeckuii kopeHb. PelieHre ypaBHEeHHUI B LETBIX 20.09
qrCIax
14 Perenne ypaBHEHUI B LIETIBIX YUCIIAX 21.09
15 Pemenne ypaBHEHUI B LIETBIX YUCITAX 22.09
16 KonTpoJbhas padora Nelno teme « Jlenrumocts uncen» 24.09
17 MHOTOWIEHBI OT OJIHOTO TEPEMEHHOTO 25.09
18 MHOTOWIEHBI OT OJIHOTO ITEPEMEHHOTO 27.09
19 Cxema ['opHepa 28.09
20 MHorouneH u ero kopeb. Teopema besy. 29.09
21 AnreOpandeckoe ypaBHeHHe .ClIeICTBUS U3 TEOPEMBbI 1.10
besy.
22 Perienue anreOpandeckux ypaBHEHHH pa3fioKeHUEM Ha 2.10
MHOKHUTEIIH.
23 Pemrenue anreOpandeckux ypaBHEHHHA Pa3IoKCHHEM Ha 4.10
MHO>KHUTEIN
24 Perienne anreOpandeckux ypaBHEHHH pa3ioKEHUEM Ha 5.10
MHOKHUTEIN
25 JlenmamocTh MHOTOuNEHa X' + a’' Ha x+a. 6.10
26 JlennmocTs MHOTOWIEHA X! + o' Ha x+a 8.10
27 CHMMeTpHUYECKUE MHOTOUJICHBI. MHOTOUJIEHBI OT 0.10

HCCKOJIbKUX TCPEMCHHBIX




28 DopMyITbI COKPAIIEHHOTO YMHOXKEHUS JIJIS1 CTapIINX 11.10
creneHeil. bunom HeroToHa.
29 DopMyIIbI COKPAIIEHHOTO YMHOXKEHUS JJISl CTapIIuX 12.10

cTeneHeii. bunom HerotoHa.




30  |CucreMbl ypaBHEHUI 13.10
31  |Cucrembl ypaBHEHUI 15.10
32  |Cucrembl ypaBHEHUI 16.10
33 [Ypok 06001IeH s U cHcTeMaTH3aIK 3HAHUN 18.10
34  |KoHTpoJsbHasi padoTa Ne2 mo TeMe « Ajiredpanveckue 19.10
YPaBHEHHSS»
35 JlelicTBUTEIHLHBIC YHCIIA 20.10
36  |beckoHeuHO yOBIBarOIasi FeOMETPHUECKast IPOrpeccust 22.10
37  [beckoHe4yHO yObIBaroIIas reoMeTpuyecKas mporpeccus 23.10
38  |Apudmernyeckuii KOpeHb HATYPAIbHOMN CTETICHU 25.10
39  |Apudmernyeckuii KOpeHb HATYPAIbHOMN CTETIEHU 26.10
40  |ApudmeTHueckuil KOpeHb HATYpaJbHOU CTETIEHU 27.10
41  |ApudmeTrueckuil KOpeHb HATYpaJbHOW CTENEHU 6.11
42  |CremeHb C pallMOHAIBHBIM U JIEHCTBUTEIEHBIM 8.11
43 |Crenens ghlsé:I'II/IOHaJII)HI)IM U JCHCTBUTEIIBHBIM 0.11
MOKa3aTeIsIMU
44 |[KoutpoabHas padora Ne3 no teme « Ctenens ¢ 10.11
NeiiCTBUTEJbHBIM MOKa3aTeJeM»
45  [Ypok 00001IeHHs U CHCTeMaTU3alluu 12.10
46  |CrenenHas (QyHKIHMs, ee CBOMCTBA U Tpaduk 13.11
47 |CrenenHas (QyHKIHMs, ee CBOUCTBA U Tpaduk 15.11
48  |CremenHast QyHKIHs, €€ CBOWCTBA U Tpaduk 16.11
49  |CrenenHas (QyHKIHMs, ee CBOMCTBA U Tpaduk 17.11
50  |CrenenHas (yHKUUs, €e CBOHCTBA U Tpaduk 19.11
51  [B3aumHo oOpatHble pyHkunu. CrnoxkHast QyHKIMsS 20.11
52  |B3aumHO oOpatHble hyHKIMU. CrioxkHast QyHKIHS 22.11
53  [B3aumuo oOpartHbie GpyHKimu. CiioxxHas QYyHKITUS 23.11
54 |JIpoObHO-NMMHEWHAsS PYHKITUS 24.11
55  [PaBHOCHIIbHBIE ypaBHEHUS U HEpABEHCTBA 26.11
56  |PaBHOCHIIbHBIC YpaBHEHHS U HEPABEHCTBA 27.11
57  |PaBHOCWJIbHBIC YPAaBHEHHSI 1 HEPABEHCTBA 29.11
58  |[UppannoHaibHBIC YpAaBHCHUH 30.11
59  [UppannoHaibHBIE YPAaBHCHUH 23.11
60  |MppamuoHaibHbIE HEPABEHCTBA 24.11
61 |ppanmoHaibHBIC HEPABCHCTBA 26.11
62  |[ppanmoHaibHBIC HEPABCHCTBA 27.11




63

HppauyoHaibHble HEPAaBEHCTBA

29.11

64

'Ypok 00001IeHUs U CHCTEMaTH3AIHH

30.11




65 Ypok 0000IIeHHS ¥ CHCTeMAaTH3aIH 1.12
66  |[[IpakTHKYM O pelIeHHIo 3a1a4 3.12
67  [IIpakTMKYM MO pellieHUI0 3a/1a4 4.12
68  |[[IpakTMKYM IO pelIeHHUI0 3a/1a4 6.12
69  [[IpakTMKYM MO pelIeHuI0 3a/1a4 7.12
70  |KonTpoubHas padora Ned nmo teme « CTeneHHas 8.12
byHKuMI»
71  [Jx3amMeHanmoHHas padora 3a 1 mosxyroame 10.12
72  [Dx3aMeHanHOHHas paGora 3a 1 mosryroaue 11.12
73  |PemieHHe NPpaKTHYEeCKHX M MCCIeI0BaTeNbCKHX 3a0a4.  (13.12
74 PemieHue NMpakKTHYECKUX U HCCI€I0BATEIbCKHX 3a/1a4. 14.12
75 Pemienne npakTHYECKUX U UCCJIEI0BATEIbLCKHAX 3a/1a4. 15.12
76  [[loxazaTenbHas (QyHKIHs, €€ CBOWCTBA U TpauK 17.12
/7  |[[loxazarenbHbIC YpaBHEHUS 18.12
78  [[loka3zaTenbHbIC YpaBHEHHS 20.12
79  [[loka3zaTenbHbIC YpaBHEHUS 21.12
80  [[Ioxa3zaTenbHbIC YpaBHEHHS 22.12
81  [[loxa3zaTenbHbIC HEPABEHCTBA 24.12
82  [[loka3arebHBIC HEPABCHCTBA 25.12
83  |Cucrembl MOKa3aTeNbHBIX YPAaBHEHUN M HEPABEHCTB 27.12
84  |Cucrembl MOKa3aTeNbHBIX YPAaBHEHUN 1 HEPABEHCTB 28.12
85  |Cucrembl MOKa3aTebHBIX YPAaBHEHUN M HEPABEHCTB 29.12
86  |CucTembl MOKa3aTeNbHBIX YPAaBHEHUN 1 HEPABEHCTB 10.01
87  [Ypok 06001IeHus U cucTeMaTH3al|H 11.01
88  |KonTpoabHasi padora Ne5 no teme «Iloka3arenbHast 12.01
byHkumMs»
89  Ulorapudmer 14.01
90  Ulorapudmer 15.01
91  [lorapudmsl 17.01
92  |CaoiicTBa jorapudmon 18.01
03  (CaoiicTBa norapudmon 19.01
94  |[lecsTuunble U HaTypaibHbIE Jorapudmel. Popmyna 21.01
nepexoza
95  |/lecarnunbie u HaTypaiabHbIC JorapudMel. Dopmyra 22.01




95

JlecsTuuHbIe M HATYpaJIbHBIC JTorapudmbl. Dopmyna

24.01




96  Ulorapudmudeckas GyHKIIMS, €€ CBOMCTBA U TpaduK 25.01
07  Ulorapudmmyeckas GyHKIHS, €€ CBOMCTBA U rpaduk 26.01
98  Ulorapudmuveckue ypaBHEHUS 28.01
99  Ulorapudmudeckue ypaBHEHUS 29.01
100 lorapupmMudeckue ypaBHEHUS 31.01
101 [lorapudmuueckue ypaBHEHHUS 1.02
102 lorapudmudeckue HepaBeHCTBA 2.02
103 lorapudmudeckre HepaBeHCTBA 4.02
104 lorapudmudeckre HepaBeHCTBA 5.02
105 [lorapudmudeckre HepaBeHCTBA 7.02
106 [Ypok 0000IIeHUS U CHCTEMaTH3AIHH 8.02
107 |Ypok 00001IeHNs U CUCTEMaTH3aIluN 9.02
108 |KonTposabHasi padora Ne6 nmo Teme «Jlorapupmuyeckas [11.02
byHKuMsa»
109 [loBOpOT TOYKH BOKPYT Hayayia KOOPIAHMHAT 12.02
110 [loBopOT TOYKH BOKPYT Hayayia KOOPAHHAT 14.02
111 |Omnpenenenue cMHyca, KOCHHYCa M TaHT€HCa yriia 15.02
112 |Omnpenenenue CMHyca, KOCHHYCA M TAaHTEHCA yIiia 16.02
113 [Bmaku cuHyca, KOCHHYCa M TaHTEHCa 18.02
114 [3aBUCHUMOCTb MEXKIY CUHYCOM, KOCUHYCOM U TaHT€HCOM 19.02
115 [3aBHCHMOCTb MEXKy CHHYCOM, KOCHHYCOM M TAHT€HCOM 21.02
116 [TpuroHomeTpuyecKue TOX/IECTBA 22.02
117 [TpuroHomerpuyeckue TOXJIECTBA 25.02
118 [TpuroHomeTpHUdecKHe TOXIECTBA 26.02
119 |CuHyc, KOCHHYC ¥ TaHT€HC YTJIOB a U -a 28.02
120 |DopMyIbl CIOXKESHHUS 1.03
121 |Dopmysnbl cIOXKEHUS 2.03
122 |DopMmynbl CIOXKEHUS 4.03
123 |CuHyc, KOCUHYC U TaHT€HC JIBOMHOTO yTiia 5.03
124 |CuHyc, KOCHHYC ¥ TaHT€HC IBOWHOTO yIjia 7.03
125 |CuHyc, KOCHHYC ¥ TaHTE€HC IBOWHOTO yrjia 9.03
126 |CuHyc, KOCHHYC ¥ TaHTE€HC TTOJIOBUHHOTO yTJia 11.03
127 |[®opmysabl IpUBEICHUS 12.03
128 |Dopmysibl mpuBeICHUS 14.03




129

CymMmMma 1 pa3HOCTb CUHYCOB. CymMMa U pa3HOCTh

15.03

130

Cymma 1 pazHocTh cMHYcoB. CyMMa U pa3HOCTh KOCHHYCOB

16.03




131 |[IpousBeneHne CHHYCOB M KOCHHYCOB 18.03

132  |Ypoxk 06001IeHUs U CUCTeMaTH3allu1 19.03

133 |KonTpoJbHasi padora Ne7 no reme 21.03
«Tpuronomerpuueckue Gopmyabb

134 |YpaBHeHHE COSX = a 22.03

135 |YpaBHeHHe cOSX =a 23.03

136 [YpaBHeHHE cOsSX = a 1.04

137 [VpaBuenue SiNX =a 2.04

138 VpaBuenue SINX = a 4.04

139 VpaBuenue SINX = a 5.04

140 |YpaBHenue tgX =a 6.04

141 |YpaBHenue tg X =a 8.04

142 |[TpuroHOMETpUYECKHE YpaBHEHHS, CBOISIINECS K 0.04
anreopanveckuM. OJJHOPOIHBIC YPaBHEHUSI.

143 (TpuroHoMeTpHYeCKHE ypaBHEHHUS, CBOISIIUECS K 11.04
anreOpandeckuM. OHOPOAHbBIE YPAaBHEHMUSL.

144  TpuroHomeTpuueckrue ypaBHEHHsI, CBOASIIUECS K 12.044
anreOpanueckuM. OTHOPOAHBIE YPAaBHEHHUSL.

145 [TpuroHoMeTpuYecKue ypaBHEHMS, CBOSIIINECS K 13.04
anreOpanueckuM. OTHOPOAHBIE YPAaBHEHHUSL.

146 [MeTozpl 3aMeHBI HEU3BECTHOTO U Pa3JIOKEHUS Ha 15.04
MHO>KHTEIH.

147 [Metozabl 3aMeHbl HEU3BECTHOTO M PA3JIOKEHHs Ha 16.04
MHOKHTEIIH.

148 Metozpl 3aMeHBI HEU3BECTHOTO U PA3JIOKEHHS Ha 18.04
MHO>KHUTEIH.

149 Metozapl 3aMeHBI HEU3BECTHOTO M PA3JIOKEHHSI Ha 19.04

MHOXXUTCIIN.




150 |MeTtoasl 3aMEeHBI HEU3BECTHOTO U PA3JIOKEHUS Ha 20.04
MHOHTEITH.
151 |MeToj OLIEHKH JIEBOM U MPAaBOW YacTeu 22.04
TPUTOHOMETPUYECKOTO YPAaBHEHHUSI.
152 |MeTox OLIEHKH JIEBOI U MPaBOM yacTei 23.04
TPUTOHOMETPUYECKOTO YPAaBHCHHUSI.
153 |Cuctembl TPUTOHOMETPUYECKUX YPABHEHHIA. 25.04
154  |Cuctembl TPUTOHOMETPUUECKUX YPaBHEHHIA. 26.04
155 |Cucrembl TPUTOHOMETPUYECKUX YPaBHEHHIA. 27.04
156 |TpuroHomerpuyeckue HepaBEHCTBA 29.0
157 |TpuroHomeTpuyeckue HepaBEHCTBA 23.04
158 [Ik3ameHanuoHHas padoTa 3a roja 25.04
159 [Dk3ameHanmoHHasi padoTa 3a roj 26.04
160 [Ix3amMeHanMOHHAs padoTa 3a roja 27.04
161 [Ix3amMeHalMOHHAN padoTa 3a roja 29.04
162 |TpuroHomeTpuyeckue HepaBEHCTBA 30.04




163 [TpuroHoMeTpuuecKue HepaBEeHCTBA 6.05
164 [Ypox 000OIIEHHUS U CUCTEMATHU3AIIUN 7.05
165 |KontpoubHas padora Ne8 mo Teme 8.05
«Tpuronomerpuyeckne ypaBHeHHD»
166 [IpakTUKyM 0 pelieHUIO 3a71a4 13.05
167 [IpakTUKyM o pelieHUI0 3a71a4 14.05
168 |[[IpakTHKYM O pemeHuIo 3a1a4 16.05
169 |Ypoxk 06001IeHNS ¥ CHCTeMaTH3aI[H 17.05
170 |[Ypox 00001IeHNS M CHCTEMATH3allUN 18.05
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Ne Tema ypoka Hara Hara
n/n (Ne, Tema nmpakTudeckoii padorbl; Ne, TeMa NMPOBe/JIEH | MPoBeIeHMsI
KOHTPOJIbHOI padoThl) us o ¢gakry
o IJIaHy
1-3 [ToBTOopenue kypca 10 kiracca
4 BxoHO# KOHTPOJIb
I'maBa |. Tpuronomerpudeckue QyHKIHU.
5 OO0nacTh onpeeneHuss 1 MHOKECTBO 3HaUCHUI
TPUTOHOMETPUUECKUX (PYHKLIUN
6 OO0nacTh onpeneIeHus] © MHOKECTBO 3HAYCHUN
TPUTOHOMETPHUECKUX (DYHKIIUH
7 YETHOCTD, HEUETHOCTH , IEPUOIUYHOCTD
TPUTOHOMETPUUECKUX (PYHKLIUN
8 YETHOCTH, HEUYETHOCTH , IEPUOANYHOCTD
TPUTOHOMETPHUECKUX (DYHKIUH
9 CaoticTBa (yHKIIUHU Y=COSX U €€ rpaduk
10 CaolicTBa (QyHKIIMHU Y=COSX U €€ rpaduk
11 CaoiicTBa (hyHKIIUHM Y=SINX 1 e€ rpaduk
12 CaoiictBa yHKIMu Y=SINX U €€ rpaduk
13, 14 CaoiicTBa QyHKIMM Y=tgX U €€ rpapuk
15,16 CaoiicTBa QyHKIMHN Y=CtgX U €€ rpapuk
17 OOpatHble TPUTOHOMETpUYECKHE (PYHKIIUU
18 OOpaTHbI€ TPUTOHOMETPUYECKUE (PYHKIINH
19 VYpok 00001IeHHS ¥ CHCTeMaTH3alluN 3HAHU I
20 KonTpoJubnasi pabora Nel mo reme
«Tpuronomerpuyeckue QyHKUHW)
I'maBa |l. IIpousBonHas u e€ reoMeTpUUECKHUI CMBICIL.
21 [Ipenen nmocnenoBaTeIbHOCTH
22 [Tpenen ¢pynkuun
23 [Mpenen pyHkIMN
24 HenpepbIBHOCT PyHKITHH
25 Onpeznenenne NpOU3BOIHON
26 [TpaBuna muddepeHmpoBaHus




27,28

[IpaBuna quddepeHirpoBanus

29 [Tpon3BoHas cTeneHHOHN QyHKINH
30,31 [Ipon3BoHAas cTENEHHON (QYHKIIUH
32 [Tpon3BoIHBIE IEMEHTAPHBIX (PYHKIUH
33 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
34 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI
35 I'eomeTpuyeCcKnid CMBICI IPOU3BOJIHON
36 ['eoMeTpruecKuii CMBICIT TPOU3BOJHOM
36 ['eoMeTpruecKuii CMBICIT TPOU3BOJHOM
38 Ypok 0000IIeHNS U CHCTeMAaTU3alNK 3HAHUN
39 KounrpoabHnas padora Ne2 mo reme: «IIpousBoanas n
€€ reoMeTpMYEeCKHid CMBICII»
I'naBa |l . [IpumeHeHne npou3BogHON
K HCCJICIOBAaHUIO (DYHKITUH.
40 AHaM3 KOHTPOJIBHOM pabOTHI.
Bospacranue u yobiBanue QyHKINH
41,42 BozpacTtanue u yObiBaHue QpyHKINU
43 DKCTpeMyMbl PYHKLIUU
44,45 DKCTpeMyMbl PYHKLIUU
46,47 HaubGonbiiee v HanMeHbIliee 3Ha4eHUs PYyHKITUN
48 HauOonbiiee n HauMeHblee 3Ha4YeHUs (QYHKIIUU
49 Haubonbiiee n HaMeHblIee 3HaYeHUsI (PYHKLIUN
50 [Tpou3BoHast BTOPOTo MOPSAIKA, BHITYKIOCTh U TOUYKU
neperuda
o1 [Ipou3BoiHas BTOPOTO MOPSIIKA, BHITYKIOCTh U TOUKH
neperuda
52 [Toctpoenue rpagukoB GyHKIMH
53 [Toctpoenne rpadukoB GyHKIIHIA
54 [Toctpoenue rpadgukoB GyHKIMH
55 [Toctpoenue rpadukoB QyHKIUI
56 Ypok 00001IeHHS ¥ CHCTeMaTH3alluN 3HAHU I




57

KonTtpoabsnas padora Ne3 no teme «IIpumenenne

NPOM3BOJHOM K HCCJIEI0BAHUIO QPYHKIHID)

I'maBa | V. IlepBooOpa3Has u UHTErpall.

58 AHaM3 KOHTPOJIBHOM pabOTHI.
[lepBooOpaznas
59 [IpaBuna HaXOXKACHUS IEPBOOOPA3ZHBIX
60,61 [IpaBuna HaXOXKACHUS IEPBOOOPA3ZHBIX
62 [Tnomane kpuBonMHENHHOM Tpaneuuu. MHTerpai u ero
BBIYUCIICHHE.
63,64 [Tnomans kpuBOIMHEHHOH Tpanenuu. IHTerpa u ero
BBIYUCIICHHE.
65 Brraucnenue miomaneit puryp ¢ moMoms0 HHTErpaioB.
66 Brrancnenue miuomaaei Guryp ¢ moMouist0 HHTErpaios.
67 Brrancnenue miuomaaei Gpuryp ¢ moMouis0 HHTErpaios.
68 [TprMeHeHne MHTETPAIOB sl perieHus (PU3MIeCcKux
3ajad.
69 [Tpocreiimme nuddepennnanbable ypaBHEHHUS.
70 VYpok 000011IeHHS ¥ CHCTeMAaTU3alluN 3HAHU I
71 VYpok 0000111eHUs U CUCTeMaTH3allMK 3HAHUH
72 | KontpoubHas padora Ne4 no teme «IlepBoodpasHas u
HHTErpamn
I'maBa V. KomOuHaropuka.
73 AHanu3 KOHTPOJIBbHOI paboThI.
ITpaBuio npousBenenus. Pa3mernienus ¢ moBTOPEHUSIMHU.
74 [IpaBuno npousBeneHus. PazmenieHns ¢ MOBTOPEHUSMU.
75 IlepecranoBkH
76 IlepecranoBkH
77 Pazmenienus 6€3 moBTOpEeHUIA
78 Coueranus 6e3 noBTopenuit u 6mHoM HproToHa
79 Coueranus 6e3 noBTopenuit u 6uHoM HproToHa
80 Coueranus 6e3 moBTOpeHUH u OmHOM HbloTOHA
81 Ypok 00001IeHNS U CUCTeMAaTU3aluK 3HAHUN
82 | KonTpoabHas padora Ne5 no teme «KomOnHaTtopukay»

I'maBa VI. DnemeHTHI TEOPHH BEPOSATHOCTEH.




83 AHanu3 KOHTPOJIBHON pabOTHI.
BepositHocTh coObITHS
84 BeposiTHOCTh cOOBITHS
85 CrnoxeHue BEpOSITHOCTEH
86 CrnoxeHue BEpOSITHOCTEH
87 BeposiTHOCTB pon3BeIeHHS HE3aBUCHMBIX COOBITHIA
88,89 ®opmyna beprymm
90 Ypok 00001IeHNS U CHCTeMAaTU3aluK 3HAHUN
91 KonrpoabsHnas padora Ne6 mo reme «jieMeHTbI
TeOPHUH BEPOSITHOCTEH
I'maBa VII. KommuiekcHbie uncna.
92 AHaM3 KOHTPOJIBHOM pabOTHI.
OmnpeneneHne KOMILICKCHBIX Yrcen. CIoXeHne 1
YMHOKEHHE KOMIUICKCHBIX YUCEIT
93 Onpenenenrne KOMIUIEKCHBIX uncet. CIoKeHue u
YMHOKEHHE KOMIUICKCHBIX YUCEIT
94 KommiekcHo conpsix€HHble unciaa. Moaynb
KOMIUIEKCHOTO yncina. Onepanuy BBIYUTAHUS U ACTICHUS.
95 KommuiekcHo conpsik€HHbIe yncna. Moayib
KOMIUTIEKCHOTO yrcna. Onepanuu BBIYUTAHUS U ACTCHUS.
96 KommiekcHo compspk€HHble yucna. Moy
KOMIUIEKCHOTO uncina. Onepanuy BBIYUTAHUS U ACTICHUS.
97 ['eomeTpuyeckass HHTEPIIPETalUsd KOMIIJIEKCHOTO YHCIIa
98 ['eomeTpuyeckast HHTEPIIPETALUS KOMIIJIEKCHOTO YUCIIa
99 Tpuronomerpuyeckas GpopMa KOMIUIEKCHOTO Yncia
100 YMHOXEHUE U IeJIEHUE KOMILIEKCHBIX YHCET,
3aMMCaHHbIX B TPUTOHOMETpUYeckoit popme. Dopmyna
Myagspa
101 VMHOXKEHIE U JIeJICHHE KOMIUICKCHBIX YHCEII,
3aMMCaHHbIX B TPUTOHOMETpUYeckoit popme. Dopmyna
Myagpa
102 KBaapaTtHoe ypaBHEHHE C KOMIUIEKCHBIM HEM3BECTHBIM
103 W3Bneuenne KOpHS U3 KOMIJICKCHOTO YUCIIa
104 Ypok 006001IeHNS U CHCTeMAaTU3aluy 3HAHUN




105 Ypok 00001IeHNS U CHCTeMAaTU3aluy 3HAHUN
106 KonTtpouabsnas padora Ne7 nmo teme «KomniiekcHblie
YHCIa»
I'maBa VIII. YpaBHeHHS 1 HEPABEHCTBA C IBYMS
NepEeMEHHBIMH.
107 AHaM3 KOHTPOJIBHOM pabOTHI.
JIuHeliHbIE ypaBHEHHS U HEPABEHCTBA C IBYMs
MIePEMEHHBIMH
108,1 JlunHeiiHble ypaBHEHHS U HEPABEHCTBA C ABYMSI
09 NepeMEHHBIMHU
110 Henunelinble ypaBHEHHsI M HEpABEHCTBA C IBYMs
MIePEMEHHBIMH
1111 Henunelinble ypaBHEHUs U HEPABEHCTBA C IBYMS
12 NepeMeHHBIMHU
113 YpaBHEHHMsI 1 HEPABEHCTBA C IBYMs IIEPEMEHHBIMU,
coJiep Kallie napaMeTpsl
114 YpaBHEHHS 1 HEPABEHCTBA C ABYMS MTEPEMEHHBIMH,
coJiep KaIIe mapaMeTpsl
115 YpaBHEHHsI 1 HEPABEHCTBA C IBYMs IEPEMEHHBIMU,
coJiep Kallie napaMeTpsl
116 VYpok 000011eHHS ¥ CHCTeMAaTU3alluN 3HAHU I
117 Koutpoabnas padora Ne8 no teme «YpaBHeHus U
HEPaBeHCTBA ¢ IBYMs MepeMeHHbIMM)
118- HToroBoe moBTopeHue Kypca areOpsl 1 Havyaga
122 MaTeMaTHYeCKOro aHallnu3a.
TekcToBbIE 3a1aun
123- ToxxaecTBeHHbIE TpeoOpa3oBaHus, COACpKAIIINE
128 CTENEeHb, Jorapu(pMbl 1 KOPEHb.
129- ToxxaecTBeHHbIE TpeoOpa3oBaHus, COACpKAIIINE
133 TPUTOHOMETPUYECKUE (DYHKITHH.




134-

IlokasaTenbHbIe YpaBHEHUS U HEPABEHCTBA

138

139- JlorapupmMuueckre ypaBHEHHS 1 HEPaBEHCTBA.
143

144- HppauroHainbHble ypaBHEHNS U HEPABEHCTBA.
148

149- TpuronomeTpuueckre ypaBHCHHsI 1 HEPaBEHCTBA.
153

154- KonTponbnas padora Ne9 mo teme: «torosoe
158 MTOBTOPCHHE.

159- | ®ynkumu, 061aCTh OMpPEIEICHHs, MHOKECTBO 3HAUCHUH.
165
166- Hrorosoe 3ansitue. [IponsBonnas. Materpan

170




