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IHosicHUTEIbHAA 3aIIHCKA
PabGouass mporpamma cocTaBieHa Ha OCHOBE MPHUMEPHOTO TEMaTUYECKOTO
IUTAHUPOBaHUS 175 ipoduiabHOro U 6a3oBoro odbyuenus maremaruke ais 10-11 kmaccos,
pexoMeH/1I0BaHHOTO ~ KHpOBCKMM  WHCTUTYTOM  TOBBIINICHHA  KBATMPHUKAIUK |
MEPETIOATOTOBKH PAOOTHUKOB 00Pa30BaHUS

Kareropus ygamuxcs nunes - 10-11 kmacc
Cpok peasin3anuu nporpaMmsl - 1Ba roga

KaxxgoMmy 13 Hac mpuxoaumTcs pelaTh T€ WM HWHbIE MPOOJIEMBI, KOTOPBIE 3a4aCTyIO
MBI Ha3blBa€M «3aJadyaMu». IJTO MOTYT OBITh OOIIEroCyJapCTBEHHBIE 3aJaud, 3aJadu
ONpEeleNEHHBIX KOJUIEKTUBOB MW TIPYyHNI, a TaKXe 3aJadd, KOTOpBIE CTOAT Iepen
onpeAenEéHHbIMU JTUYHOCTAMU. [Ipobiiema pelieHus 3a1a4 Kak YUCTO MaTEMaTUYECKUX, TaK
¥ 3a7a4, BO3ZHUKAIOUIMX IIEpPE]l YEJIOBEKOM B IIPOLECCE €ro INPOU3BOIACTBEHHOM WU
OBITOBOI JEATENbHOCTH, M3y4daeTcs H3JaBHA. [[I KM3HM B COBPEMEHHOM OOIIECTBE
BAYKHBIM SIBJISIETCS (POPMUPOBAHUE MATEMATUYECKOTO CTHIISI MBIIUICHUS, TPOSBIISIIOIIETOCS
B ONPENENEHHBIX YMCTBEHHBIX HABBIKAX MBIIUICHUS, YMEHHUS pacCykAaTb M JeJaTh
JIOTUYECKUE BBIBOBI.

Pa3paboTanublil 35eKTUBHBIN Kypc «II[pakTHKyM 1O pelIeHUI0 MaTEMATUYECKHUX 3a/1a4»
npenHasHaued i ydanmuxes 10 u 11 xmaccoB. OcHOBO#M it pa3pabOTKH IPOrpaMMbl
Kypca SBJSIFOTCI METOJMYECKHE PEKOMEHJAuuu Uil noarotoBku Kk EI'D, koropsle
coJlepkaT oOlIue PEeKOMEHJAIUHU, NPUMEphl 3aJaHUN U KOHTPOJBHBIX H3MEPUTENbHBIX
MaTepuajoB IO MaTeMaTHUKE MpOLUIbIX JeT, pa3dop HX pelleHud, 3aJaHusd i
CaMOCTOSITENIbHOM pabOTHl.

ITo pesynbraram aHanu3za pe3yiapraToB EI'D miaHnMerpuyeckue 3aaud BbI3BIBAIOT
TPYAHOCTH y y4YalllMXCsl C pa3IMYHbIM YpPOBHEM NOATOTOBKM. IInaHmMerpuueckue 3amadu
TpeOYIOT MPUMEHEHHSI HEOOIBIIIOTO YHCIia TEOMETPUUYECKUX (DAKTOB U3 IIKOJIHLHOTO Kypca B
U3MEHEHHOW CUTYyalluu, a BBIYMCIICHHS HE COAEp>KaT JJIMHHBIX BBIKJIAJOK. Pemas Takyro
3a/layy, YUYEHUK JIOJDKEH B MEPBYIO OYepelb MPOaHAIU3UPOBATh MPEIJIOKEHHYIO B 3a/1aye
KOH(Urypalnio U YBUIETh T€ CBOMCTBA, KOTOPbIE HEOOXOAUMBI MPU PEIICHHUH.

BbIX0/10M U3 CIOKMBIIEHCS CUTyallud PAacCCMOTPEHHE B paMKaxX Kypca HEKOTOPBIX
BOIIPOCOB, KOTOPBIE YAaCTO BCTPEUAIOTCS B 3aJaHUAX MTOTOBOM aTTECTAlMM U KOTOPHIE
BBI3BIBAIOT 3aTPYIHEHUS.

Kypc «lIpakTHKyM IO pEHIEHUI0O MAaTEMaTUYECKHX 3aJauy» SBJISETCA NPEIMETHO —
OPHUEHTHPOBAHHBIM, OIUPAETCS HA 3HAHUS IIKOJbHUKOB, TIOJyYEHHBIE B KypCce€ MaTeMaTUKN
5-9 knaccoB. OH HampaBieH Ha pa3BUTHE CHCTEMbl paHee NPUOOPETEHHBIX 3HAHUU.
JlauHBI KypC TO3BOJUT Y4YalllUMCA TMOBTOPUTh M CHUCTEMaTH3UPOBATh OOJbBIIOE
KOJIMYECTBO MaTepuaja, MO3HAKOMHUThCS € Oojee CIOXKHBIMU 3ajadyaMu, BbIpaOOTaTh
HaBbIKH, HEOOXOIUMOE JIJIsl YCIICIIHOM Clayl dK3aMeHa U JaJbHEHIIero 00y4eHusl.

Peanu3anysi MOTHBALMOHHOIO KOMIIOHEHTAa MPH HU3YYEHUM MPEIIaraéMoro
MaTepuaia OCYIIECTBIAECTCS 3a CYET cO3JaHus o0miell armocdepbl COTPYIHUYECTBA,
UCIIOJIb30BAHUSI ~ PaA3IMYHBIX  (QOpM  OpraHM3aluu  JEATEIbHOCTH  Y4YalllUXCs
(uHIMBUAYyalbHAs, TapHas, TPYININOBas), MOKa3a 3HAYMMOCTH NPUOOpPETAEMbIX 3HAHUMU.
[Ipeanonaraercs nuanorosas (popma oOydeHus.

[Iporpamma paccumtana Ha 68 yacoB B 10 kiacce m 68 ywacoB B 11 knacce. @opma
IPOBEICHUSI 3aHATUN — YPOUHasl.



B kaudecTBe NOMOJIHUTEIBLHOM JIUTEPATypbl MOTYT OBITH HCIIOJIB30BAHbl CTaHAAPTHHIE
IIKOJIbHBIE YYEOHUKM IO MaTeMaTuKe, a TakXke MocoOus Ui MPOBENEHHUS KPY>KKOB,
(bakynbTaTUBOB MO MaTEMaTHKE, METOJNYECKUE PEKOMEHIAIUH Il YYUTeNeH, CTaThbl U3
KypHaioB «Marematuka B 1mkone», «KBaHm» u razersl «Marematuka B IIKOJIE»
(mpunoxenue k raszere «llepBoe ceHTIOPs»).

Coaep:xanue nmporpaMmslI

Tema 1. CrenieHb ¢ AeHCTBUTENBHBIM TTOKa3aTeaeM. (4 4.)

ApudmMernuecknii KOpeHb HaTypaJibHOM CTeNeHW U ero cBoiicTBa. [IpuMenenue dhopmyn
COKpAIICHHOTO0 YMHOXEHHUsS NJisi MpeoOpa3oBaHUsl BbIpakeHUH ¢ pagukanamu. CBoiCTBa
CTEIIEHH C HATypaJbHbIM mMoka3zateneM. OnpeneneHue CTENEeHH C JACHCTBUTEIbHBIM
MOKA3aTeJIEM, HCIIOJIb30BAHUE CBOMCTB B YNPAXKHEHUSAX HA BBIUYHUCICHHUE, YIPOILICHUE
BBIPKECHUM.

Tema 2. 3agauu, CBI3aHHBIE C KBaJPATHBIM TPEXUWIEHOM. (6 4.)

[lonatne kBagpaTtHOro TpexwieHa. KopHu kBagparHoro TtpexwieHa. PasnoxkeHnwue
KBaJIPAaTHOTO TPEXWIECHA Ha JIMHEHHbIE MHOXHUTEIM Pa3HbIMHU criocobamu. PacronoxeHue
KOpPHEU KBaJIpaTHOTO TpexwieHa. KBapaTHBIN TpEXUIIEH U TapaMeTp.

Tema 3. Yucna u ux cBorictra. (6 4.)

[ToBTOpeHHE CBOMCT M MPU3HAKOB JCIMMOCTH Haleno. PermieHne ypaBHEHHMM B LIEJIBIX
yuciaax. 3agadyd o HabopaxX Ha KapToukaX, CHOKETHBIE 3amauyu. llociemnoBaTenbHOCTH H
MPOTPECCUH.

Tema 4. Pemenne TekcToBbIX 3aaa4. (10 4.)

[IoBTOpEHME OCHOBHBIX BHJIOB 33Jay Ha IPOLEHTHI, IOHITUW «IIPOCTOW ITPOLEHTY,
«CNOXHBIA MpoOLEeHT». PemieHue 3amay ¢ MCHOJb30BAHHMEM TaKUX TOHATHHA, Kak
pacnpojaxa, CKuaka, Tapudsl, mrpadbl, OIOHKET, 3apIuiaTa, KOHIEHTPALKs U MPOLIEHTHOE
coJiepKaHue BEUIECTBA, COBMECTHAs paldoTa..

Tema 5. ITokazarenbHas pynkuus. (10 4.)
[TokazarenbHas GyHKIMS, ee cBOMCTBAa. TOXIEeCTBEHHBIE MPeoOpa3oBaHus MOKA3aTEeIbHBIX
BbIpaKEHUI. Pellienne moka3aTeNbHbIX YPaBHEHUN U HEPABEHCTB PA3IMYHBIMU CITIOCOOAMU

Tema 6. Jlorapudmuueckast pynkius. (12 4.)

ToxnecTBEeHHbIE npeoOpa3oBaHUs norapuMUYECKUX BBIPAKCHUMU. Pemenune
JorapuMUYECKNX ypaBHEHUH ¥ HEPABEHCTB pa3HBIMH criocobamu (Tpaduyecku,
QHAJIUTUYECKH ).

Tema 7. Moaynu u napaMeTpsl. (8 4.)

Omnpenenenue u cBoiictBa Moayns uncna. [lonstue o 3amavax ¢ mapamerpamu. [loctpoenune
rpa¢ukoB (QYHKIMHA C MOAYJIEM C TIOMOIIbI0 MpeoOpa3oBaHuil. AHATUTUUYECKUN U
rpaduyuecKkuii METO/IbI pEeLICHUS 33]1a4 C MapaMeTpamu.

Tewma 8. TpuroHomeTpuuecKkre BolpaxxeHus: U ypaBHeHus. (12 4.)
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[ToBTOPUTH TpUTOHOMETpUUECKHE (HOPMYJIbl. YUUTh MPUMEHATh UX B IPEOOpa30BaHUSIX
TPUTOHOMETPUUYECKHUX BBIPAXKEHUH, I0KA3aTEIbCTBE TOXKAECTB.

PaccmotpeTps pemieHue TpUroHOMETPUYECKUX YPABHEHUM Pa3sHbIMHU CIIOCOOAMH, PELICHHE
CUCTEM TPUTOHOMETPUYECKHUX YPABHEHUIA.

Tema 9. Tpuronomerpuueckue Gpyskuuu. (6 4.)

OO6nacTh onpeaeneHusl 1 MHOXKXECTBO 3HAUCHUH TPUTOHOMETpUYECKUX QPyHKIMA. YETHOCTD,
HEYETHOCTh,  MEPUOJUYHOCTH Tpuronomerpuueckux  ¢yHkuui.  ColicTBa
TPUTOHOMETPUUYECKUX PYHKIMH U uX rpaduxu. OOpaTHble TPUTOHOMETPUUECKHUE (DYHKLIUU.

Tema 10. Pemienue 3amay no mianuMerpud. (16 q.)

MeTpudeckue COOTHOIICHHS B TPEYTOJIbHUKAX U YETHIPEXYroJibHUKaX. OCHOBHBIE TEOPEMBbI
Kypca reoMeTpun /-9 kimaccoB. MeTpudeckrue COOTHOIICHHSI MEXKIY OTPE3KaMH H MPSMBIMU
B OKPYXKHOCTH. BriucanHple ¥ OUCaHHBIE OKPY>KHOCTH.

Tema 11. Pemenue 3agau no crepeomerpuu. (12 4.)

[lapannenbHOCTP W NEPHNEHAUKYJISIPHOCTH B NPOCTPAHCTBE. YTIBI W PACCTOSHUS B
IIPOCTPAHCTBE. MHOIOrpaHHHMKH, WX BUIbl. BpUKMCIEHHE 3JIEMEHTOB MHOIOTPAHHHUKOB.
Tena Bpamennsa. KoopamHaTHO-BEKTOPHBIM METOJI PELIEHUS CTEPEOMETPUUECKUX 3a1a4.

Tewma 12. YpaBuenus u HepaBenctna. (10 4.)
VYpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaBHEHUH C IByMS U TPEMSI HEU3BECTHBIMH.
HepaBeHcTBa 1 cucTeMbl HEPABEHCTB C ABYMSI HEU3BECTHBIMH.

Tewma 13. ®unancoBas maTeMatuka. (12 4.)

dopmyra cI0XKHBIX IPOLEHTOB. Apr(MeTHIecKas U TeoMeTpruYecKas Iporpeccuu, Cymma
YWICHOB apu(PMETHUECKON U TEOMETPUIECKOM IIporpeccuii. 3aaun Ha BKJIAJIbI, KPEIUTHI,
Oanku. [TpumeHeHne Npon3BOIHOM JI1 HAXO0KIEHUSI HAUOOJIBIIEr0 U HAUMEHBIIETO
3HauYeHUU PyHKIMH. 3a7a4i Ha ONTUMHU3ALIHIO.

Tema 14. [IpumeHeHue MpoU3BOAHON K HccienoBannto GyHkiwmid. (12 4.)

Bo3pacranue u yObiBanue (yHKuuil. OkcTpemyMbl (QyHkiui. I[Ipon3BogHasi BTOpPOTO
NOpsJIKa, BBIYKJIOCTh U TOYKU Tepernda, acuMntoTsl. [loctpoenue rpadukoB pyHKUIUN €
IpUMEHEeHUEeM Ipou3BoAHON. Hanbosnblee 1 HauMeHblee 3HaUYeHUS! QyHKIUH

[Iporpamma coctout u3 14 pasnenos:
Crenenb ¢ JeHCTBUTENBHBIM TOKA3aTEIEM.
3agauu, CBS3aHHBIE C KBAJAPATHBIM TPEXUJICHOM.
Hucna 1 ux cCBOMCTBA
Pemenne TekCTOBBIX 3aa4.
[TokazarenbHast yHKITHS.
Jlorapudmuueckast pyHKIUS.
Monynu 1 mapaMeTpsl.
TpUroHOMETPUUECKHUE BBIPAXKEHUS U YPABHEHUS.
. TpuronomeTrpudeckue QyHKIIHUH.
10 Pemienue 3a1a4 mo rmiaHUMETPUH.

CoNoO~wNE



11.Pemenue 3a/1a4 1o CTEPEOMETPHH.

12.YpaBHeHUs U HEPABEHCTBRA.

13.dunancoBas MaTeMaTHKa.

14 .IIpumeHeHre NPOU3BOAHON K UCCIEAOBAHUIO (DYHKIIMIA

Jlig pelieHuss MHOTHX 3a/1ad M3 PA3IUYHBIX Pa3/ieJOB MaTeMaTHUKA HEOOXO0IUMO
BBITMIOJHATH anreOpandeckue mpeoOpa3oBanus. Llens 3TUX mpeoOpa3oBaHHil — 3ameHa
CJIOKHBIX M TPOMO3JKUX BBIpAXKEHUN OoJiee MpOCThIMU U HarysiiHbIMU. B Teme 1 «Crenens
C JEHWCTBUTEIBHBIM IIOKA3aTeIeM» pa30MparoTCs palloOHalIbHbIE NPUEMbI BBIUMCICHUSA
3HAYEHUI YMCIIOBBIX BBIPAKEHUI, 10Ka3aTE€IbCTBO TOXKAECTB, MPEOOPA30OBAHMS YUCIOBBIX
BBIPQKEHUM, OCHOBaHHBIC HA MHCIIOJIB30BAHUU (POPMYJ COKPAILEHHOTO YMHOXKEHHS,
CBOICTBaX apuU(PMETHUUECKOTO0 KOpPHA N-iI CTENEHu, CTENEHW C PALUOHAIBHBIM H
NEHUCTBUTENBHBIM MOKazareneM. Cuctemarusanus U 0000IIEHHE 3HAHMM MO 3TOM Teme
HEOOXOMMO I JaJIbHENUIIECH YCIEIIHOM 1eATEIbHOCTH 110 IPEIMETY.

OCHOBHOM LENBIO 3aJTaHUN pa3aena 2 «3aaauu, CBA3aHHbIE C KBAAPATHBIM TPEXUICHOM)
ABJISIETCSI TIOBTOPEHUE TMOHATUA KBAJpaTHOTO TPEXWIEHa, MPUMEHEHHUE CBOWCTB
KBaJpaTHOTo TpexuieHa. Ocoboe BHUMaHUE CIEAYET YACIUTh BBINOJIHEHUIO YIPAKHEHHM
C MmapaMeTpamu, T. K. BIAJEHUE NIPUEMaMH PEIICHUS TaKUX 3a7a4 BaXKHO U1 OArOTOBKH
K YCIEITHOMY BBINOJIHEHUIO padoT EI'D.

Tema 4 «PemeHue TeKCTOBBIX 3aaau». HeoOXOAMMOCTb pPACCMOTPEHUS TEXHUKH
pelIeHUs] TEKCTOBBIX 3ajady OOYyCJOBJIEHA TEM, YTO yYMEHHME pellaTh 3ajady SIBIIETCA
BBICIIMM 3TallOM B IIO3HAHUM MAaTEMAaTHUKHU U Pa3BUTHM ydanuxcs. C MOMOIIbIO TEKCTOBON
3ajaul (POPMHUPYIOTCSl BaskHbIE 00Ie ydeOHble yMEHHs, CBSI3aHHBIE C aHAJIM30M TEKCTa,
BBIJICJICHUEM TJIABHOIO B YCJIOBUHM, COCTAaBICHHEM IUIAHA PEIIEHUs, IPOBEPKOM
IIOJIy4YEHHOTO pe3yibTaTa M, HAKOHEL, PAa3BUTHEM peuM ydaumlerocs. B xozxe penieHus
TEKCTOBOM 3amaun (OpPMHUPYETCS YMEHHUE IEpPEBOJUTh €€ YCJIOBHE HAa MaTeMaTHYECKHii
A3bIK YpaBHEHHWM, HEpPaBEHCTB, HMX CHCTEM, rpapuueckux oOpa3oB, T.e. COCTaBISATh
MaTeMaTUYeCcKyl0 MoJenb. PelleHne 3anay CcrocoOCTBYET pPa3BUTHIO JIOTMYECKOTO H
00pa3HOro MBIIIJIEHUS, MOBBIIAET 3(PPEKTUBHOCTL OOYyUEHHUS] MAaTEMAaTHKE M CMEXHBIM
JucuuIUiMHaM. B maHHOM paszgene pazOuparoTcs 3afayd Ha MPOCTbIE U CIIOKHBIE
MPOLICHTHI, 33JJa41 HA COBMECTHYIO padoTy.

Martepuanst  tembl 5 «llokazatenbHas (QyHKUMSD AOMOJHSIOT COJAEpPKAHUE
MPaKTUYECKUX 3aJaHUil y4eOHMKAa MATeMAaTHKW [IOKa3aTeJIbHbIMU YPAaBHEHUSIMU U
HepaBeHcTBaMH. OCHOBHAs Lieidb paOOTHI HaJ YINPaKHEHUSIMU — IOKa3 pa3HbIX CHOCOO0B
pelieHus1, BBIpabOTKa HaBBIKOB OCO3HAHHOTO BBITIOJHEHUS 3aJaHUM.

[Ipu pemenun 3amanuii Tembl 6 «Jlorapudmuueckas QyHKIUsI» ydaluecs ¢ OMOpod Ha
npuoOpeTeHHble Ha YpOKax 3HAHWS  3HAKOMATCA C Pa3HbIMH CIIOCOOaMH pElIeHHUs
Jorapu(pMUUECKUX YpaBHEHUHW M HEPABEHCTB, MPHUMEHSIOT IOJIyY€HHbIE 3HaHUS TNPHU
pElIEHUH 337a4 IOBBIIICHHOW CJIOKHOCTH. PexkoMeHayeTcs paccMOTpeTh — 3aJadd 110
JAHHOM TeMe, BKJIIOYEHHBIX B KOHTPOJIBHO-U3MEPUTENbHbIE Marepuaisl EI'D mpomuisix
JIET.

3amanust Tembl 8 «TPUTOHOMETPUYECKUE BBIPAKEHUS U YPABHEHUS» JIOMOJIHSIOT

colepKaHUEe TMPaKTUYECKUX 3aJaHuil  ydyeOHMKa  MaTEeMaTHKH. 3anoMHuHaHKe
TPUTOHOMETPHUUECKUX  (popMy, ux 0e30mu00YHOe TIPUMEHEHHE BO3MOXXHO TpH
MHOTOKPAaTHOM HCIIOJIb30BaHUU B YHNPAXKHEHUSX pPa3nuyHoro Bujaa. OCHOBHas IeNb
paboThl  HaA  YOPAKHEHUSIMM  —  BbIpadOTKa  HAaBBIKOB  MpPeoOpa3oBaHUs



TPUTOHOMETPUUECKUX  BBIPDAXKEHUHM, IIOKa3  pPasHbIX  CIIOCOOOB peLIeHus
TPUTOHOMETPUUECKUX ypaBHeHUH. Oco0oe BHUMaHHE OOpallaeTcsl Ha pelIeHUE 3aJaHui,
BKJIFOYEHHBIX B TEKCTHI EI'D MponuibIx jer.

B temy 9 «Tpuronomerpuueckue QyHKIMH» BXOIAT 3aJaHUS, CBSI3aHHBIE CO
cBoiicTBAMM U TpadUKaMH  TPUTOHOMETPUUYECKUX  (QYHKIMM U OOpaTHBIX
TPUTOHOMETPUYECKUX (PyHKUIMNA: 00JacTh ONpeAeNeHUus] U MHOXECTBO 3HAYCHHM
TPUTOHOMETPUUYECKUX (DYHKIUH, YETHOCTH, HEUETHOCTD, MIEPUOUIHOCTE. B X0/1€ perenus
YIPAKHEHUH TIOBTOPSETCS paHEee U3yYECHHBIN MaTepuai 10 TPUTOHOMETPUH, IIPUMEHSIOTCS
3HAHUA 10 PYHKUMSIM, TPUOOPETEHHBIE B X0€ U3yueHus pyHkiuil B 9 u 10 kinaccax.

Tema 10 «Pemenue 3amau 1o MmiIaHUMETPUN» BKIIKOYAET 3aJaHUsl O0jiee BBICOKOTO
YPOBHS, UEM IIPEyCMATPUBAET U3yUEHUE MaTepUala B IIKOJIbHOM Y4eOHUKE F€OMETpUH 7 -
9 Ha 0a3zoBoM ypoBHe. [loBTOpsieTcs M CHCTEMaTHU3UPYETCS TEOPETUYECKUM Marepuail,
pa3buparoTcs pa3Hble KOH(QUTYypaIui T€OMETPUIECKUX (QUTYD.

B Teme 12 «YpaBHEHUsS U HEPABEHCTBa» MOBTOPSIOTCA M 0000IIAIOTCS 3HAHUA IO
YPaBHEHUSIM W HEpPABEHCTBAM, IIOJy4YEHHbIE B Kypce MaremaTuku S-11 Kiaccos.
Pa30buparoTcs pa3Hbie MOAXO0AbI K PEIICHUIO YPABHEHU U HEPABEHCTB.

B teme 14 « IlpuMeHeHHE NPOU3BOJHON K HCCIEIOBAHUIO (PYHKIUNH» 0c000€
BHUMAHHE YJEISETCS HCCIACAOBAaHUIO0 (PYHKIIMH W MOCTPOEHUIO TPa(UKOB pPa3IUUHBIX
GyHKUMA € TOMOLIBI0 Npou3BoAHOW. [lokaspiBaeTcss NpUMEHEHHE NPOU3BOJHON IS
pEILIEHUs NPUKIAAHBIX 3a4a4.

easb kypca:

1. pa3BuBaTh MaTeMaTUYECKHUE CIHOCOOHOCTH Y4YalllUXCsl, CIIOCOOCTBOBATh Pa3BUTHUIO
JIOTUYECKOTO  MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOpPaXKEHUs, aJIrOPUTMHUECKON
KYJIbTYPBl, KPUTHYECKOT'O MBIIUICHHUS;

2. BOCHHUTAHUE CPEJCTBAMH IPEAMETA JIMYHOCTH, TIOHUMAIOIIEH 3HAYMMOCTh MaTEMAaTUKH
IUI TIPOrpecca, OTHOLLEHUS! K MaTeMaTHKE KaK K YaCTH 0O0IEeYeIOBEYECKON KYJIbTYPHI.

3amayu Kypca:

1. MOBTOPUTH U CUCTEMATU3UPOBATh PaHEE U3YUYECHHBI MaTepua, paClluPUTh U yIIyOUuTh
3HaHUA IO OTAEJIBHBIM TEMaM Kypca;

2. (GhopMHUPOBATh YMEHUS MPUMEHSTH MOJYYCHHbBIE 3HAHUS B CTAHAAPTHBIX U M3MEHEHHBIX

CUTYaLUSIX;

YYUTh MOJEIUPOBAThH PEANBHBIE CUTYAIUH, TUIAHUPYSI CBOIO IEATEIBHOCTD;

co3JaTh YCJOBHMS JJisi OBJAJCHUA 3HAHUSIMU M YMEHUSAMH, HEOOXOJAMMBIMU B

NOBCEAHEBHOM JKW3HM, JUISI M3YyYEHHs LIKOJIBHBIX €CTECTBEHHOHAYYHBIX AMCIMUIUINH,

JUI IPOJOIKEHHS 00pa30BaHUS;

5. pa3BHUBAaThb KOMMYHHKAaTUBHBIC YMEHMUSI

B w

Oxunaemsblil pe3ynbTar:
B pe3ynbTaTte u3ydeHus Kypca ydamuecs JOJIKHBI:

® UCHOJb30BaTh (POPMYJBl COKPALICHHOIO YMHOXXEHHSA s npeoOpa3oBaHUs
anredpanyecKux BhIPAKEHHUI;

® BBHINOJIHATH TOXKJAECTBEHHBIE MPEOOPA30BAHMS BBIPAKEHUH;

® I[PUMEHSTH CBOMCTBA PAJMKAJIOB U CTENICHEM;

® 3HATh ONPEIEICHUE KBAAPATHOIO TPEXWIECHA, YMETh pelIaTh KBaAPATHbIE YPaBHEHUS
pa3HBIMU criocobamu;

® pellath KBaJpaTHbIE YPABHEHUS C TAPAMETPOM;
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peliaTh MmokKasarejabHble U JIOrapuMUUYECKHE YPaBHCHHS M HEPaBEHCTBA Pa3HBIMHU
crrocodamu;

MIOHUMATh COJIePIKATEIBHBIA CMBICI TEPMUHA IIPOIICHT» KaK CIICIUAIBHOTO CIIOco0a
BBIPAYKCHUS TOJIM BEJIHMYHHBI,

3HATh HIMPOTY IMPUMEHEHHUS MPOIECHTHBIX BBIYMCIICHUN B KM3HH, PEIIaTh OCHOBHBIC
3aJja4uM Ha IPOICHTHI, MPUMEHATH (POPMYITY CIIOKHBIX IIPOICHTOB;

3HATh TPUTOHOMETPHUUYCCKUE (DOPMYIIBI;

pelaTh TPUTOHOMETPUICCKUE YPaBHEHHS PAa3HBIMH CIIOCO0aMU;

IPUMEHATHh 3HAHUSA [0 TCOMETPHUM IIPH PEIICHUH 3aJad Pa3jIMYyHOrO0 YpPOBHS
CIIOKHOCTH, B TOM YHCJIC IIPH PEIICHUH 3a7a4 €JUHOr0 rOCyapCTBEHHOr0 dK3aMeHa,
IIPH PEIICHUU CTEPEOMETPHUCCKHX 3a/au.



VY4ebHO-TeMaTUYECKUH TIJTaH

N HaumenoBanue pa3nenos u Tem Bcero B Tom uncne
4acoB TeopeTnyeckue ‘ [IpakTnueckue
10 kaacc
1 CreleHs ¢ JeNCTBUTENLHBIM ITI0Ka3aTeIeM 4 4
2 3ajaun, CBSI3aHHBIC C KBAJIPATHBIM TPEXWICHOM 6 2 4
3 | Yucna v ux CBOMCTBA 6 2 4
4 Pentenue TekCTOBBIX 3a1a4 10 2 8
5 | [loka3atenbHast QyHKIHS 10 2 8
6 | Jlorapudhmuueckas GyHKIUS 12 2 10
7 | Monynu u napameTpsl 8 2 6
8 | TpuroHoMeTpuyeCcKre BEIPAKCHHS M YPaBHCHUM 12 2 10
68 14 54
11 kaacc
1 Tpuronomerpuieckue GyHKIIUHA 6 2 4
2 | Pemenue 3a1a4 1o niaHUMETPUHN 16 4 12
3 | Pemenue 3a1a4 1o cTepeoMeTpun 12 2 10
4 | YpaBHEHHS ¥ HEPABCHCTBA 10 2 8
5) duHaHCOBAas MaTeMaTHKa 12 2 10
6 [IpuMeHeHne MPOU3BOTHOM K UCCIICTOBAHHIO 12 2 10
byHKIUH
68 14 54
136 28 108




KanennapHo-remaTu4yeckuii niax

Ne HazBanue Cognepxanue Komu- |Tun ypoka| Tpebosanus k |HMudop| Pop | Hara
paszzena, M3y4aeMOro MaTepuaia B | 4eCTBO YPOBHIO IOJATOTOBKH| M. ma
TEMBI COOTBETCTBUU 4acoB ydaimxcs comp. |YPOKa | Tlo | dakr
¢ ®I'oC 00 IUIaHy
10 kaacc
CTeneHpb ¢ AeHCTBUTEILHELIM NOKa3aTeJIeM 4
1 [[Ipuémsbl panimoHAIBHBIX BEIYUCICHUN [IpeoOpa3oBaHus BEIpAKEHUH, VKII3  [Yuamuecs 10mKHEL yMETh I1P
HaXOOUTh 3HAYCHUA —
2 [3amaHus Ha BBIYMCIICHHS YUCIOBBIX BKJIFOYAIOIINX VKII3  |yucnossix seipasennii - 2 1P
BI)Ipa)KeHI/Iﬁ apHd)MeTI/I‘IGCKI/Ie orcpanuy, a BBIIIOJIHSATD TOKIECTBEHHBIE g E
= =
3 |Ilpeo6pa3zoBaHue YUCIOBBIX BHIPAKEHUH TAKKE ONCPAINK BO3BEIACHUS VKII3 [P e‘;ifizgf‘“” =5 g 0P
B CTECIICHb. P ’ I = 8
~-IIPOBOUTH E 8 =y
4 |[loka3aTeabCTBO YHUCIOBBIX TOXICCTB VKII3  [ipeodpasosanus mcnosbix | & @ & | [P
M OYKBEHHBIX BRIpOXKEHUH, | B =
IBKIIFOYAKOIIIMX CTCIICHH, %
[paauKabl =
3agauu, cBA3aHHBIE ¢ KBAAPATHBIM lcnionb30BaHKEe CBOMCTB U 6 Yyaiuecs 10JKHBI
TPEXYWICHOM rpadukoB QyHKIMHA Mpu YMETh
5 [CyuiecTBOBaHUE KOPHEW KBaJIpaTHOIO [pEIIEHUH YpPaBHEHUN U VKII3 [-ompenensiTh 1P,
YpaBHEHUS HepaBeHCTB. Meron KOJTMYECTBO KOPHEH | 3 NP
6 [3Haxku KOpHEH KBaApaTHOrO ypaBHEHUs MHTEpBaNoB. M300paxeHue Hay VKII3 [KBaapaTHOro g S o I1P,
KOOpJAMHATHOM TIOCKOCTH ypaBHEHHS, pemath | 5 £ | UP
o ~ =
7 |PacnonoxeHue KOpHeW KBaJpaTHOTO MHOKECTBA PCIICHUH VKII3 [KBaapaTHbIC L= é A3
o w0
TpéXUIeHa YPaBHEHUI U HEPABEHCTB C YPaBHEHMSI C = g S
8 [PacmonoxeHue KOpHeW KBapaTHOTO (IByM: IICPEMCHHBIMH 1 HX YKII3 [IpMMEHECHHEM L?Es = ITP
TpéxuieHa CHCTEM. (dhopMyI u o =
9 |YpaBHEeHUS, HEPAaBEHCTBA H CUCTEMBI C YKII3 [reopeme Buera; J
rapaMeTpamMH U CIIOCOObI UX PELIeHHUs ~COOTHOCHTR
[pelieHus




10 [YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C VYKII3 [kBampaTHOTO JI
MapaMeTpamMu U CIIOCOOBI UX PEIICHUS YpaBHEHUS C
rpagukomM
COOTBETCTBYIOIIETO
KBaJI[PATHOTO
TPEXUIICHA;
-IIOHUMATh CMBICIT
[peLICHUs] ypaBHEHUH,
HEPaBEHCTB C
rapamMeTpamu
Umuciia u MX CBOMCTBA
11 |CBoiicTBa 1eAMMOCTH HalENo0, IPU3HAKU Jenurens yucna, yacTHOE VYKII3 [Yuamuecs 10KHBI JI
NIEeTMMOCTH OT  JIeJIeHHs,  B3aUMHO YMETb PUMEHSTh
12 [HUucna 1 ux cBoiicTBa MPOCTBIE qucia, VKII3 |[noHSTUSA, CBSI3aHHBIC I1P
HanOOJIBIINAI o0t C IEIIMMOCTBEO
13 |Pemienue ypaBHEHHI B LIENBIX YHCIaX JIEJIATENb, CBOMCTBA VKII3 |HebIX YHCeIl, IIPU I11P
JEIUMOCTH CYMMBHI, [pelIeHun
14 [[locnenoBaTeabHOCTH U MPOTPECCUU PasHOCTH U IIPOU3BEACHUS VKII3 [MaTeMaTH4eCKUX I1P
qucen 3aja4y
15 [YucnoBbie HAOOPHI HA KAPTOUKAX Jenenue ¢ ocTaTKoOM. VKII3 [P
[Tpu3Haku AeMMMOCTH Ha 2,
16 |PemeHue CrOXKeTHBIX 3a1a4 10, 5, 25,4,3,9, n- 3naunoe VKII3 I[P

HaTypajabHOE YHCJIO,
IIPU3HAK JeIUMOCcTH Ha 11.
VYpaBHeHnue Buaa ax + by =
c, IIEI0YNCIICHHOS
pelienue YpaBHEHMUS,
B3aUMHO TMIPOCTHIE YHUCIA,
(bOpMyITBI IETTOYUCIICH-HBIX
pereHnit

Pemenue 3a7a4 C
HCIIOJIb30BAaHUEM CBOMCTB
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HHUCEI u CHCTEM
CUHCIICHUA, JCIIUMOCTHU

PenmeHnue TeKCTOBBIX 3aa4

17

3asa4u Ha IPOLIEHTHI (TOBAPHI)

18

3asauu Ha MPOLEHTHI ((PUHAHCHI)

19

3aia4u Ha IPOLEHTHI (CMECH U CILIABbI)

20

3a/1auu Ha MIPOLIEHTHI (CMECH U CILIABbI)

21

3aiaui Ha COBMECTHYIO paboTy

22

3aiaui Ha COBMECTHYIO paboTy

23

PelieHne TeKCTOBBIX 3a7a4 pa3JIMIHBIX BUAOB

24

Perrenne TeKCTOBBIX 3aa4 pa3jInuYHbIX BUAOB

25

Perrenne TeKCTOBBIX 3a1a4 pa3jInuYHbIX BUAOB

IIpumeHeHune
MaTEMaTUYECKUX METON0B
JUISL peleHus
COJZIEpKaTeNbHbIX 3a1a4 U3
pa3IMYHBIX obnacreii
HayKH U IIPAKTUKH.
WNuTtepnperanus
pesyibrara, yU€T

peabHBIX OTPAaHUYECHUM.

10

VKII3 |Yuamuecs 10JKHBI
- OIIPEIeISITh TUII
TEKCTOBBIX 33]1aY;
- IPOBOJIUTH paz0op
3agauu, - BRIOUPaTh
CIIOCO0 perIeHus

VKII3 pafaum;
- UIHTEPIPETUPOBATH
[TOJTy4YCHHBIN

VKII3 [Pe3YIbTaT C TOYKH
BpEHUs YCIOBHS U
BOIpOCa 3a/1a4U

YKII3

YKII3

YKII3

YKII3

YKII3

YKII3

Tabman | TIp
Bl —
TITaKaThI
IIpesent
anuu
Kaprouxk
"

[P
[P
[P
[P
Tp
1P
[P
[P
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26 [PemeHne TEKCTOBBIX 33]1a4 Pa3JIMYHBIX BHIOB VYKII3 I1P,
13

IlokasaTenbHass GQyHKUMA 10

27 [lokazarenpHast (QYHKIIHS, €€ CBOWCTBA Kopenp cremern 1 > 1 u Yyanmecst gookHbl | Tabmm | JI
rpaduk ero cBoictBa. CreneHp ¢ YMETh 1Bl —

28 [3agaHus Ha TOXKIECTBEHHbIE IpeoOpazoBanus | PAIMOHAIBHBIM  [OKA3aTCICM VKII3 |-HaxomuTh 3HaYeHus | V1aKa | TTp
aIreOpanyeCcKuX BHIPAKEHHNI m & ceolicrsa. llomdrue o BBIPAKEHHIA, bl

29 [BamaHus Ha TOXKAECTBEHHBIE TPEOOpPA30BAHUS CTCICHIT € ACHCTBHTCIbILIM VKII3 |- BBIIOJIHATH Hpese ITP

. IOKa3aTeJIEM. CBoiicTBa HTALU

aﬂre6pqueCKHX BbIp/KCHIH CTCIICHU C I[eﬁCTBPITCJ'IBHLIM [TOKACCTBCHHBIC n

30 [3azaHus Ha TOXIECTBEHHBIC IPEOOPABOBAHUSA | [1okazaTeriem. VKII3 Hp606P33013aHH’1 Kapro | 1P,
QIreOpanYCCKUX BBIPAKCHUH [TokazarenbHast QyHKIHS BBIPAKCHUN, akn | A3

31 [BagaHus Ha TOKIECTBEHHBIE MMPEOOPAZOBAHMS | (SKCIIOHEHTA), €& CBOICTBA 1 VKII3 [IpOBOAUTH I1P,
anreOpandecKuX BhIPAXKECHUN rpaduk. npeoOpa3oBaHUs 113

32 [[Ipocreiimue moka3aTelbHbIC YPABHEHUS U VKII3 [1MCIOBBIX 1 1P
HEpaBEHCTBA OYKBEHHBIX

33 |PemeHue moxka3aTeabHBIX YPaBHEHHN VKII3 [BBIP@XCHHIA, 1P
Pa3IMYHBIMHU CIIOCOOAMU BKIIIOYAIOINX

34 |Perienue nokazaTelbHbIX HEPABEHCTB VKII3 [(CTCICHH, paTiKaJIbI 1P

a3JIMYHBIMH CTIOCO0aAMU
35 [3amanus c mapameTpom YKII3 I1P
36 [3amaHus c mapameTpom YKII3 I1P
Jlorapudgmuueckas pyHKOus 12

37 lorapudmuueckas GyHKIUS, €€ CBOHCTBA Jlorapudm uncna. OcHOBHOE VKII3 |YVuammecs qomkaer | Tabmun | JI
rpadux siorapu(yMUIECKOe YMETh bl —

38 |O6nacts onpeaeneHus J0rapuGMUIECKOn ToxecTBO. Jlorapngum VKII3 |HaxoauTh 3HaueHus [[V1AKaThl TTp
q)YHKHI/H/I MMpoOU3BCACHUS, YaCTHOTO, Bpra)KeHI/II\/’I Ha Hp€3eHT

39 [Ipocreiimue norapudmMuyecKkue ypaBHEHUS U CTCTICHI, TIEPEXOIL K HOBOMY VKII3 [0CHOBE OmpeaeeHus am - Tep

OCHOBaHMUIO. J[eCSITUUHBIN U . Kaprouxk

HCPABCHCTBA HaTypasbHBIN JIOrapu(Msl, porapugma; - u

40 [Ipocreitmue norapudMuUecKue ypaBHEHUS U | yycerno e. VYKII3 [BBIIOJIHATH [P
HCPaBCHCTBA Hpeo6pa3OBaHI/151 TOXKIACCTBCHHBLIC

41 [BapaHus Ha TOXKIECTBEHHbIE MPEOOPA30BAHUS | BBIPAKEHHI, BKIIOYAFOIINX VKII3 [1peoOpasoBaHms I1P
norapu(MHUUECKUX BBIPAKCHUH apu(pMETHUECKHE OTIePALIUH, ImorapupmMUIeCcKIX
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42 [3amaHus Ha TOXIECTBEHHBIC MPEOOPA30BAHUS | A TAKKE ONEPALUK VKII3 [BbeIpakeHui; NP,
norapu(MUYECKUX BBIPKECHUH BO3BEJICHHUA B CTCIICHD U -IIPOBO/IUTH I'P
43 [BajaHust Ha TOKICCTBEHHBIC [IpeoGpasoBanys | IOTAPAPMIpOBAHIA. VKII3 [nmpeoOpa3oBaHus 1P
orapu(pMHUUECKUX BBIPKECHUI YHCIIOBBIX U
OYKBEHHBIX
44 Pa3Hble ciocOObI pelIeH s TOrapu(PpMUIECKUX VKII3 [BBIpAKCHHIA, 13
YPAaBHEHUN U HEPABEHCTB BKJTIOYAO X
45 |Pa3HbIe CITOCOOBI pelieHus Jorapu(hMUICSCKIX VKII3 [CTCICHH, palnuKallbl, NP,
YPABHEHU U HEPABEHCTB prorapu¢Mmsr; I'p
46 [Pa3Hblie CIOCOOBI PEUICHHUS JIOTAPHPMHUYECKIX YKII3 I1P
ypaBHCHHI U HEPABCHCTB
47 [Bapanus ¢ napamMeTpoM YKII3
48 [3amanus c mapameTpoM VKII3
Mony.iu 4 napaMeTpbl
49 OmnpenencHUe U CBONCTBA MOIYJIS Ormpenenenue U CBOMCTBA VKII3 | Vuamuecs JI
MOTYJIS qHCa. JIOJDKHBI YMETh:
50 [[Ipeobpa3oBaHue BbIpAKEHHI, COIEPIKALTIX [TpeoOpazoBanus VKII3 -HaXOJUTh MOJYJIb I1P
3HAK MOIYJIS rpadukoB byHKIHH, qyucia u
51 [[loctpoenue rpadukoB pyHKIMN ¢ MOAyTIeM | COACPIKALMIMX 3HAK MOIYJIS. VKII3 | BbIpaKCHHH, 1P
AHanuTHuueckue u -CTPOUTH IpauKu
52 [Pemenwue nmpocTelyX 3a7a4 ¢ mapaMeTpaMu rpaduyeckue Croco0bI VYKII3 Gynxuui, I1P
peLeHus 3a1a4 c coJiepXKalx 3HaK
53 [3amaum o pacnoyiokeHUH KOPHEH KBajpaTHoro| 1apaMeTpaMHu. VKII3 | Moay, [P
TpexuieHa -pemaTh 3ajauu C
54 [Cpadmueckuii criocod pemeHus 3anad ¢ VKII3 | Mapamerpamu 1P
1apaMeTpoM rpaguuecKkuM U
55 |AHamuTHYECKHE CIIOCOOBI PEIIeHNs 3a1a4 C VKII3 | HATHTHICCKUM I1P
apaMeTpom crnocobamu
56 [padmyeckue v aHATUTHYECKUE CIIOCOOBI YKII3 1P

[PCHICHUS 3a/1a4 C IMapaMCTpaMu
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Tpuronomerpnyeckue BbIPAKEHUA H
YPaBHEHUI

12

57 |HaxoxneHue 3HaYCHUH CHHYCA, KOCHHYCA, OcHoBHbIE VKII3 [Yuamwmecs nomwkusl | Tabmum | JT
TaHI'€HCA U KOTAaHI'€HCA IPOU3BOJILHOIO yriia | TPUIOHOMCTPUICCKHUC YMETb bl —
58 TpI/II‘OHOMeTpI/ILIeCKI/Ie TOXKIECTBA TOXICCTBA. q)OpMy'J'II)I yKH3 - HAaXOJUTbh 3HAUYCHUA |IIJIaKaTbl 11IP
TIPUBEICHUS. Cunyc, rpuroHomerpuyeckux |([IpeseHt
KOCHHYC, TAHTCHC CYMMBbI H BIpaKEHUH Ha OCHOBE alnu
59 [ToxpecTBeHHBIC MPEe0Opa3OBaHUS Y, Y YKII3 P . 1 I1P
o Pa3HOCTHU ABYX YTIJIOB. CI/IHyc OIIPECACICHNU, KapTqu
TPUTOHOMCETPUICCKUX BBIPAKCHUN U KOCHHYC HBOﬁHOFO yria. BBITIOJITHATDH n
60 (ToxnecTBeHHBIE MPeOOpPa3OBAHUS dopmymbl HOTOBHHHOLO YKII3  hosxnecreennsie [P
[TPUTOHOMETPUICCKUX BBIPAKCHUU yria. [IpeobpazoBanus peoOpa3oBaHus
61 [PermmeHne MPOCTEHIIMX TPUTOHOMETPUICCKUX | CyMMbI TPUTOHOMETPHYECKHUX TPUTOHOMETPUYECKUX [P
ypaBHCHUI (GYHKIMA B TIPOM3BEICHHUE W BBIPAKCHUIA;
62 |Pa3Hble cr1ocOObI pereHMs HpOM3BEICHMA B CyMMYy. VKII3 [TTPOBOIHTE I1P
TPUTOHOMETPHYECKUX YPaBHEHHIA BoipaseHue mpeobpasoBanys
TPUTOHOMECTPHUYCCKUX Y1 CJIOBBIX U
63 [PazHble criocoObI peleHus P METP VKII3 [P
PHrOHOMETpHIECKHX ypABHEHEH GyHKIMA ~ 4Yepe3  TaHTEHC OYKBEHHBIX
IIOJIOBUHHOT'O apryMeHTa. BBIPAXKEHUH,
[Ipocreiimne BKJIFOYAOIIUX
TPUTOHOMETPHUUCCKHUE CTCIICHH, paarKaJbl,
64 [PemeHne TPUTOHOMETPUUECKUX YPAaBHEHUH C | YPaBHEHHUSL. Perenmust VYKII3 [puronomerpuueckue 1P
HCCJIENOBaHUEM OI[3 TPUTOHOMETPHUUICCKUX BbIPAXKCHU S
v ABHEHUM. [Ipocreiiue
65 |PemieHre TPUTOHOMETPUYECKUX YPAaBHEHUI ¢ yp p YKII3 ITP
ICCIICIOBAHIEM OIL3 TPUTOHOMETPHUYICCKHUC
HEpPaBEHCTBA. Apxkcunyc,
66 (TpuroHomeTpuyeckue HepaBEHCTBA ApKKOCHHYC, ApKTaHTeHC, VKII3 1P
APKKOTAHTCHC YUCJa.
67 [3amaHus c mapamMeTpom YKII3 [P
68 [3amanus c mapameTpom YKII3 [P
68 u.
11 knace
Tpuronomerpudeckue pyHKIUH 6
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1 | CgoiicTBa TpuroHomerpudeckux Gynknuid u | [Ipeodpasopanus VYKII3 | Yuammecs P Tabmnupr
uX rpauku rpaduKoB:  MapayIeIbHBIA JTIOJKHBI YMETh — ILJIAKaThl

2 | IlpeoGpazoBanust rpaukoB QyHKIUI IIEPEHOC, CUMMETpUs VKII3 |- crpouts rpaduxu | IIP | lpesenTan
(CIBUT TIO OCSIM, PACTSDKEHHE U CIKATHE) OTHOCHTEJIBHO oceit OCHOBHBIX 1

KOOpDJWHAT W CHUMMETPHS TPUTOHOMETPHUEC Kaprouin

3 | IlpeoGpa3oBanus rpadukoB GyHKIUN OTHOCHTEILHO Hauaza YKII3 | kpx pynxumii u p
(CIIBHT 1O OCSIM, PACTSIKEHUE U CKATHUE) KOOP/IHHAT, CHMMeTpus 0GpaTHBIX

4 | O6paTHBIC TPUTOHOMCTPUYCCKHE PYHKIHH | OTHOCHTENBHO TPAMOI y = YKII3 | rpuronomerpuuec I1p

X, PAacTsDKEHHE H C)KaTHe KX (pYHKITHIA;

5 O6paTHbIe TPUTOHOMCTPHUYCCKUC (byHKI_[I/II/I BJIOJIb ocen KOOpAUHAT. VKII3 - BBIIIOJIHATH @

aHaJN3 BUIA

6 | Pemenue ypaBHeHUH, HEPAaBEHCTB U UX VKII3 | pyukuun s 1P
CUCTEM TpadUUECKUM CIIOCOOOM HOCTPOEHHUS eé

rpaduka ¢

UCTIOJIb30BaHUEM

npeoOpa3oBaHUi

rpadukoB
Pemrenne 3a1a4 no nJaHuMeTpUH 16

7 | TpeyronbHuku. MeTpudeckue CBOWCTBO GHCCEKTPHUCHL yTiia VKII3 | Yyamuecs 1P Tabmuue!
COOTHOIIEHUS B TPSIMOYTOJIBHBIX TpeyroibHuKa. Pemerne JIOJIKHBI YMETh — TJTaKaThl
TPEeyroJbHIKaX TPEYTOJILHUKOB. Beruucienue - COOTHOCHTE TTpesenTall

6HCC€KTpI/IC, MEIHaH, BBICOT,
8 | Tpeyronbuuku. MeTpudeckue PAJIAYCOB BITHCAHHOI 1 VKII3 | miockue 1P 1
COOTHOMICHUS B ITPOU3BOJIbBHBIX ONMCAHHOHN OKPY>KHOCTEM. reoOMCTPHUICCKUC Kaproxu
TPCYTrOJIbHHUKAX DopMyIBI IUIOMIAH burypsl u
9 | Pemenne 3anad o Teme «TpeyronbHukiy | PEYTOBHUKA: dopuyna [epona, VKII3 | TpéXxMepHbIe 1P
BbIpA>KCHHUE TIJIOIIAaAN
TPEYTOJIbHUKA Y€PE3 paanycC 06LeKTBI ¢ ux

10 | Pemenue 3aga4u mo teme «TpeyroabHUKN» BIMCAHHOI U ONMCAHHOM VKII3 | ONHUCAaHUIMH, 1P
OKpY>KHOCTEH. qepTeiKaAMHU,

11 | YeTsipexyroapbHUKH. MeTpHUECKre Bruncienne yrios ¢ BepUIMHOL VKII3 | U300paxeHusAMH; HUP,I'
COOTHOILEHHS! B YETHIPEXYTOJIBHUKAX :g}y)?; . ?;:a];réizo};{na Mexay - pa3IuYarth u P

12 | Yersipexyronbauky. [TapaienorpamMm Teopema 0 MPOU3BEICHHH VKII3 | aHalIu3UpOoBaTh I3

B3aNMHOE

oTpe3koB xopa. Teopema o
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13

UYetpipexyroabHuku. Tpanerus

14 | OkpyxHOCTh. MeTpruyeCKre COOTHOILICHUS
MEXy IJIMHAMH XOPJ, OTPE3KOB
KacaTeJbHbIX U CEKYIIECH.

15 | CgoiicTBa BIIUCAHHBIX YIJIOB. YTIIBI MEXIY
XOpAaMH, KacaTelbHbIMU M CEKYIIUMH.

16 | OKpYXHOCTH U TPEYTOJIbHUKHU.

17 | Pemenue 3aa4 Ha OKPY>KHOCTH, BIIUCAHHBIE
U ONHCAaHHBIE OKOJIO TPEYTOJILHUKOB

18 | Pemienue 3a7a4 Ha OKPY>KHOCTH, BIIMCAHHBIE
Y OIMCAaHHBIE OKOJIO MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB

19 | OkpyHOCTH U YETHIPEXYTOJIbHUKHU.

20 | YeThlpexyroJbHUKH, BIIMCAHHBIE U
OTHMCAHHBIE OKOJIO OKPYKHOCTHU

21 | IInomany 4eThIpEXYroJbHUKOB, BIMCAHHBIX
Y ONKMCAaHHBIX OKOJIO OKPYKHOCTHU

22 | Pemienue 3a/1a4 10 TNIAHUMETPUN

Pa3InYHbIX BUIOB

KacaTelbHOU U CeKyIIeH.
Teopema o0 cymMe KBaapaToB
CTOpPOH U AuaroHaaen
mapajjiesiorpaMma.
Brmcannbie 1 onMCaHHBIC
MHOTOyToNsHUKH. CBOMCTBA 1
TIPU3HAKN BOMICAHHBIX U

OITMCAHHBIX ‘{CTBIpéXyFOJILHI/IKOB.

I'eomeTpHryeckne MecTa TOYEK.
Pemenue 3a1a4 ¢ moMoLIbIO
TeOMETPUYECKIX
npeoOpa3oBaHuii u
reOMETPUYECKHX MECT.
Teopema UeBsl u Teopema
Menenast.

Ommmmnc, ranepOoia, mapadoina
KaK T€OMETPHIECKUE MECTa
TOYEK.

HepaspemmnmocTs K1acCHIecKux
3a/1a4 Ha [MOCTPOCHHUE.

YKII3

YKII3

YKII3

YKII3

YKII3

YKII3

VKII3

YKII3

VKII3

YKII3

pacroyioxKeHue
uryp;
-M300paXkaTh
r€OMETPUYECKUE
¢burypsl u Tena,
BBITIOJIHSTh
4epTEK MO
YCIIOBMIO 33]1a4H;
-peath
r€OMETPUYECKUE
3a/1a4u, ONUPASAChH
Ha U3YYCHHBIC
CBOICTBa
MJIAHUMETPUIECKU
X ¢uryp u
OTHOLIEHUN MEXIY
HUMH, IPUMEHSA
anredpandeckui u
TPUTOHOMETPHUYEC
KM anmnapar;
-IIPOBOJUTH
JI0OKa3aTelIbHbIE
paccykJeHus pu
peIIeHnH 3a/1a4,
-[IPUMEHSTh
KOOPJIMHATHO-
BEKTOPHBIN METOJT
JUIS1 BBIYUCIICHUS
OTHOIIICHUH,
pacCTOsHUM U
YTJIOB;

I1P

ITP

P,
I1P

I1P

ITP

I1P

ITP

I1P

ITP

I1P

Pemenne 3a1a4 1o crepeoMeTpuu

12
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TeopeMbl 0 B3aMHOM PacIiOJIOKEHUH
MPSIMBIX | TJIOCKOCTEH B MPOCTPAHCTBE

24 | MHOrorpaHHUKY U UX BUbI. Beruncienne
3JIEMEHTOB MHOT'OI'PaHHUKOB

25 | Boluncienue 3JeMeHTOB MHOTOTPaHHUKOB

26 | BbluncieHnue 3J€MEHTOB MHOTOTPaHHUKOB

27 | Pemenue crepeoMeTpUUECKUX 3a/1a4
re€OMETPUYECKUM ITyTEM

28 | Pemenue crepeoMeTpHUECKUX 33124
reOMETPUYECKUM ITyTeM

29 | Pemenue crepeoMeTpHUECKUX 3a1a4
F€OMETPUUECKUM ITyTEM

30 | KoopauHaTHO-BEKTOPHBIN METOJI PELICHUs
3aja4

31 | KoopauHaTHO-BEKTOPHBIN METOJI PEIICHUS
3a1a4

32 | Pemenue crepeoMeTpHUECKUX 33124
KOOPJMHATHO-BEKTOPHBIM ITyTEM

33 | Pemienue crepeoMeTprUUecKUX 3a1a4
KOOPJMHATHO-BEKTOPHBIM ITyTEM

34 | Pemenue crepeoMeTpUIECKUX 3a/1a4

KOOpAWHATHO-BECKTOPHBIM ITYyTCM

JlekapTOBBI KOOPJMHATHI B
npocrpancTee. Popmyna
pacCTOAHUN MEXAY IBYMsI
TOYKaMHU.

[Tepecekaromuecs,
napajuleJbHbIe U
CKpELIMBAIOIINECS MPSIMbIE
B IIPOCTPAHCTBE.
[TapannenbHOCTH U
NEPIEeHIUKYJIPHOCTD
MPsIMOM M MJIOCKOCTH,
IIPU3HAKU U CBOMCTBA.
MHoOrorpaHHuKH, Tena
BpaIeHUs!, UX BUJbI,
AJIEMEHTHI, IIJI0IAI1
MMOBEPXHOCTEN

YKII3

YKII3

YKII3

YKII3

YKII3

YKII3

VKII3

VKII3

YKII3

YKII3

VKII3

YKII3

VYuamuecss IOMKHBI
YMETH

-COOTHOCHTH
TUIOCKHE
TEOMETPHUIECKUE
¢burypst u
TpEXMEPHBIE
00BEKTHI € uX
OTIMCaHUsIMH,
YepTeKaMH,
M300paKCHUSMU;
paziuyaTh u
aHAIM3UPOBATH
B3aUMHOE
pacmojoXeHne
uryp;

-M300paxaTh
reoMeTpHYECKHE
burypel u Tena,
BBIIIOJIHATD  YEPTEK
0 YCJIOBUIO 3a/1a4H;
-pemaTh
TeOMETPHUYECKUE
3aj]]auu, OMUPasCh Ha
W3yUYCHHBIC
CBOMCTBa
TUTAHUMETPUIECKUX
u
CTEPEOMETPUIECKUX
¢buryp u OTHOIICHUH
MEXTY HUMH,
MPUMEHSS
anreOpanvyeckuii  u
TPUTOHOMETPUYECKU
i anmapar;
-IPOBOJIUTH

ITP

ITP

I1P

ITP

I1P

ITP

ITP

I1P

I1P

ITP

I1P
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JIOKa3aTeNbHbIE
paccy X aeHuss  TpH

perLeHun 3a1ad,
JIOKa3bIBaTh
OCHOBHBIE TEOPEMBI
Kypca;

-BBIYUCIISATH
JMHEHHBIE 3JI€MEHTHI
u YIIIBL B
MPOCTPAHCTBEHHBIX
KOH(QUTYpaLusIX,
00BEMBI U IUIOLIANNA
MOBEPXHOCTEMN
MPOCTPAHCTBEHHBIX
TeI u ux
MPOCTEUILLINX
KOMOUWHAIINI;
-IPUMEHSTh
KOOPIWHATHO-
BEKTOPHBI  METOJ
JUTSL BBIYUCIICHUS
OTHOIIICHUH,

paccTosiHUi U YIJIOB;
-CTpOUTh  CEUEHUS
MHOTOTPaHHUKOB MU
n300paxkaTh CeUEHUS
TeJ BpalleHNs

YpaBHeHHUS M HEPABEHCTBA

10

35 | Anrebpandeckue ypaBHCHHS H CITIOCOOBI UX
peleHus

36 | [TokazaTenpHBIC ypaBHEHUSI M HEPABEHCTBA
U CIIOCOOBI MX peIIeHUs

37 | JlorapupMudeckue ypaBHEHUS U
HEPaBEHCTBA U CIIOCOBI UX PEIICHHS

38 | Penienue cMenIaHHbIX YpaBHEHUH U

Hcnonb3zoBaHue CBOICTB U
rpadukoB QyHKIUH MpH
pEeLIEHUHN YpaBHEHUHN U
HepaBeHCTB. MeTon
uHTEpBaJoB. M300paxkeHne Ha
KOOPJIMHATHOM MJIOCKOCTH
MHOX€ECTBA PEIIEHUIN

18

YKII3

YKII3

VKII3

YKII3

Vyammecs JOKHBI
YMETh

-pemaTL ypaBHeHI/ISI
Y HEPABEHCTBA, UX
CHCTEMBI,
-n300paXkaTh Ha
KOOpJIMHATHOM

I1P

I1P

I1P

Taomuusl
— TUTaKaThbl
IIpe3enran

uu

Kaproukn




HEPABEHCTB YPaBHEHHIA U HEPABCHCTB C IUIOCKOCTH
39 | Pemenne HEpaBeHCTB METOIOM ABYMsI IEPEMCHHBIMH 1 MIX VYKII3 | MHOXecTBa [P
pALHOHATH3ALNHI cucrem. Meton peuieHuil ypaBHEHUI
40 | PemeHrie HEpaBEHCTB METOIOM PalHOHATH3AIIH VKII3 | M HOPaBCHCTB, [P
panroHaIn3auu “HAxXoMuTh
v MIPUOTKEHHBIC
41 | CucteMbl ypaBHEHUH € ABYMSI U TPEMs YKII3 e — 1P
HEU3BECTHBIMU U HX CHCTEM,
42 | CucteMbl ypaBHEHHM C ABYMS U TPEMSI VKII3 | ucnons3ys I1P
HEU3BECTHBIMU rpaduIecKuil METO/I;
43 | HepaBeHCTBA U CUCTEMBI HEPABEHCTB C VKII3 | -pemiath ypaBHCHUS, I1P
JByMs HEU3BECTHBIMU HEPaBEHCTBA H
44 | HepaBeHCTBA ¥ CHCTEMBI HEPABEHCTB C VKII3 | CHCTEMBIC 1P
JIBYMSI HEU3BECTHBIMH TTPUMCHCHHCM
rpaduaeckux
MPEACTABJICHUIH,
CBOWCTB (pyHKIHH,
IPOU3BOIHOM
duHaHCOBasi MaTeMaTHKA 12
45 | TlpocTeiinme TEKCTOBBIC 3aa4H HA dopmyra CI0KHBIX VKII3 | Yyammecs T0/KHEI Ja
MIPOLICHTHI HPOLICHTOB. 3381241 O YMETh:
46 | dopmyma ClOKHBIX TPOLEHTOB gcnanax, KpeauTax, OaHKax. VKII3 | -PemaTh 3a1a4u Ha TP
opMyJia CYMMBI YJIC€HOB IIPOLICHTHI
47 | Sanaun 0 BKIazIaX apI/IF()iOI\Z/eTI/Iq}éCKOﬁ u YKII3 —}feman, 3;12[21111/1 Ha 1P
48 | 3amaun Ha AaHHYUTETHYIO CXEMY BBITUIATHI reOMETPHUYECKOM TPOrPECCHid. VKII3 | onrumusario, [P =
KpeauTa Hcnonb3oBaHue MpOU3BOAHON peliaTth 3a7a4u o g = -
49 | 3agaun Ha AHHYUTETHYIO CXEMY BBITIIATHI AJL1 HAXOXKACHHA VYKII3 | BKIaAaX, Kpeaurax, [P =5 E
KpeauTa HaI/I6OJ'ILvH_IeF0 ¥ HAUMEHBIIIETO OaHKax ! % é
50 | 3agaun Ha AUQHEPEHINPOBAHHYIO CXEMY 3HauCHUH (yHKLUM. VKII3 TP é 8 S
BBITJIATHI KpEJUTa S =
51 | 3agauu Ha TUdPEpPEHITMPOBAHHYIO CXEMY YKII3 P | =
BBITIJIATHI KPEJUTa
52 | Pemenue 3a1a4 GUHAHCOBOW MaTeMaTHKN VKII3 I1P
pa3IMYHBIX BUJIOB
53 | Pemenue 3a1ay pUHAHCOBOI MaTeMaTUKU YKII3 I1P
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Pa3INYHbBIX BUIOB

54 | Pemenue 3a1a4 GrUHAHCOBOM MaTeMAaTHKHU VYKII3 I1P
pPa3ITUYHBIX BHJIOB
55 | 3agaun Ha OITUMU3ALIAIO VYKII3 I1P
56 | 3agaumM Ha ONTUMHU3AIUIO VKII3 1P
IIpuMeHeHne NPOU3BOAHOM K 12
uccjae10BaHnI0 GyHkumi
57 | ®u3nYeCcKuil CMBICI TPOU3BOTHOM [IprMeHEHNE TIPOU3BOIHOM K VKII3 | Yvammecs nomkHbl I
7 yYMeTh
58 nddhepeHIPOBAHNE DIIEMEHTAPHBIX HCCIIENOBAHMIO pyHKIMH 1 VYKII3 ITP
é)[ (blib Iff/'l p P MOCTPOCHUIO TPaUKOB. - BRIYHCILATS
59 ryH ! — — Hcronp30BaHme MPOU3BOIHBIX VK3 TIpOM3BO/HBIC P
€OMETPHUYCCKHI CMBICIT TTPOU3BOIHOM IpH PellIeHHH ypaRHEHHI H Z)J;:th}:;;;lnmx
60 | Bo3pacranue u yobiBaHue QyHKIIAN HEPABEHCTB, TEKCTOBBIX, VYKII3 HHTErpATbI, TPUMCHAS q;](()),
» (bH?’quCKHX u HpaBI/IHa BBIUHCJICHUA
61 | Dxctpemymbl GyHKIUI reOMETPHUYCCKHX 337134, VKII3 | npoussonnsix; [P
62 | Pasbop saanmii o npowssomHoi 3 KiMop | HAXOKACHHE HaubOIbIICTO 1 “HCCIIe/I0BATh 5
HAUMEHBIIETO 3HAYECHU. (GYHKIMU U CTPOUTH = =
63 | Pa36op 3amanuii o npoussoanoii u3 KMMos rpayKH ¢ TIOMOILBIO § S s
.. &
IIPOU3BOAHOU <
64 | IlpousBoHast BTOPOTO MOPAIKA, VKII3 ;I:emanﬂs ana"m . np ‘E £ g
- =
= O
BBIMTYKJIOCTh W TOYKH TIEPETUOa, ACUMIITOTHI —— 2 2 §«
65 | [Toctpoenue rpadukoB QyHKIUH C VYKII3 | yparnenns 1P = =
o o O
MPUMEHEHHUEM TTPOU3BOTHOM KacaTesbHOM K &
66 | ITocrpoenue rpadhukoB GyHKITHI ¢ YKII3 | rpaduxy gynxumm; 1P
. -pelaTh 3a1a4n Ha
MPUMEHEHHUEM TTPOU3BOTHON HAXOPK TCHIS
67 | Pemrenne TeKCTOBBIX 3a1a4 Ha HaXOXKICHUE VKII3 | nau6onbmero u 13
HanOOJIBIIEr0 1 HAUMEHBIIICTO 3HAYCHHS HAUMEHBIIETO
GyHKIUM 3HaueHMs] PYHKIIMU Ha
OTPE3KE
68 | Pemrenue TEKCTOBLIX 3a1a4 HA HAXOXKIEHHUE VKII3 p I11P
HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAYCHHUS
byHKIIIHN
68 u.
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Tunonozusa ypokos
1.Ypoxk uzyuenus nHoBoro mMarepuana (YNHM)
L]env ypoxa — uzyuenue u nepsuuHoe 3aKpenjieHue Ho8blxX 3HAHULL
2. Ypoxku 3akperuienns 3Hanui u popmupoBanus VY (Y33udVYVY /)
L]enw ypoka — ebipabomka ymeHutl o NPUMeHUIO 3HaAHUlL
3. ¥pok kommiekcHoro npuMenenust 3Hanui (YKII3)
L]env — svipabomka ymeHul camocmosimenbHo NPUMEHSINb SHAHUS 8 KOMIIEKCe, 8 HOBbIX YCI0BUSX
4.Ypok 0000menus 1 cuctemaruzaimu 3Hanuii(yY OuC3)
L]env —0606weHue eOUHUYHBIX ((hpacmeHmapHbIX, NIeMEeHMAPHBIX) SHAHULL 8 CUCEM).
5. Ypok KOHTpOJIsI, OlleHKH | Koppekiwu 3HaHuid 1 Y Y [ ygammxcs (YKOK3uVYVY )
Llenv — onpedenums yposensb 00CmudCenUs NIAHUPYEMbIX PE3VIbIMAMO8

®opma ypoka: /I3 — muddepenunpoBannsie 3axanusi, K3 — xoppekuus 3nanuit, JI — mexuus, [IP — npaktukym, T — tecrupoBanue, KCP —

KOHTPOJIMpYIOIIasi camocrosiTensHas pabora, P — uccnenoBarensckas padora, @O — ¢ponHTanpHeiii onpoc, YO — yctHeIi ompoc, I'P —
rpynmnoBas pabora, np - VHJIUBUYyAJIbHASA pabora.
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I[HIlaKTH‘IeCKHe MaTepHaJbl

Tema 1.

Boraucuts: a) { 6+2/6*¥6—2V5; ¢) §6-2/17* Y6+2/17,
Ynupocturs: a) (g ’Sﬁqjé’%j 0) 65[.0?,&4335]4.

Jlokasats, 4to: 1) 1?2 —Fa =c ?) == e

Tema 2.
[Ipy kakux 3HAYCHHSX a KOpHUM ypaBHeHust X2 - 2ax+(atl)(a-1) =0
NpUHAIEKAT IPoMexyTKy [~ 5:5]7
[Ipy kakom 3HaueHMM M cymMMa KBaJpaTOoB KOPHEW ypaBHEHHUS
X2+(2-m)x-m-3=0 MuHuMaIbHA?
JlokaxuTte, 4TO ypaBHeHUE (X*+2x+2)(x?-4x+5)=1 He UMeeT KOpHEH.
Tewma 3.
Pemute ypaBHEeHHE:
a) 9 +6 =2 () DSa-Ei=ua3C
Pemnts HEpaBEHCTBO:
a) 2x+2- >3 =322, §) F I C=gc 2%
Tewma 4.
Haiitu log 308, ecnu uzBectro, uto g 5=awu Ig3 =8
Pemmnts ypasrenue 2 Ig x* — Ig  (-x) =4
Pemmts HepaBenctBo log ;log 4, log 5 x >0
Tewma 3.
B nauane roma tapud Ha snextposHepruto coctaBisi 40 k. 3a 1 kBt-u. B
cepenune roaa oH ysennumiacs Ha 50%, a B koHile roaa — emie Ha 50%. Kak BbI
cuutaere, yBenuuuics au tapud Ha 100%, menee uem Ha 100%, 6osiee yem Ha
100%?
3apmara ciyxaiero cocrasisiia 2000p. 3arem 3apruiaty noBbicrii Ha 20%, a
BcKope noHu3uin Ha 20%. CKOJIbKO CTajl MOoJay4aTh CIyKalii?
B cexux siomokax 80% Boabl, a B cymieHbiXx — 20%. Ha ckonbko mpoIrieHToB
YMEHBIIIAeTCs Macca sI0JIOK MPH CYIIKe?
Tewma 6.
_1.JlokazaTh cipaBeJIMBOCTh PAaBEHCTBA:
16 sin °a - 20 sin *o + 5 sin o = sin 50
2.BerauciuTs:
a) tg 435° + tg 375°  6) tg x/2 , ecim Sin x — cos x = 1,4
3.Pemnth ypaBHEHUE:
a) 1 - cos 6x =tg 3x 6)1 +sinx + €0OS x + Sin 2x + oS 2x =0
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