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IHosicHuTeIbHAA 3aIUCKA
PabGouass mporpamma cocTaBieHa Ha OCHOBE MPHUMEPHOTO TEMaTHYECKOIO
IUTAHUPOBaHUS 751 TpoduiasHOrO0 M 6a30Boro obyuenus maremaruke ais 10-11 kmaccos,
pexoMeH/I0BaHHOTO ~ KHpOBCKMM  WMHCTUTYTOM  TOBBIINICHHA  KBATMPHUKAIMK |
MIEPETIOATOTOBKH PAOOTHUKOB 00Pa30BaHUS

Kareropus yuamnuxcs nunes - 10-11 kmacc
Cpok peanuzanuy OporpaMMmsl - Ba roja

Kaxxnomy 13 Hac mpUXOAMUTCS peliaTh T€ WJIA WHBIE MPOOJIEMBbI, KOTOpPbIE 3a4acTylO
Mbl Ha3blBa€M «3ajJayamMmu». DTO MOTYT OBITh O0OILEroCyJapCTBEHHBIC 3aJaud, 3aJlayu
ONPENCIEHHBIX KOJUIEKTUBOB M TPYIL, a TaKXKe 3aJayd, KOTOPBIE CTOST TNEepex
onpeneaEHHbIMU JTUYHOCTAMU. [IpoOnema perieHus 3aj1ay Kak YUCTO MaTEMaTHYECKUX, TaK
¥ 337a4, BO3HUKAIOUIMX IIE€pe] YEJOBEKOM B IPOLECCE €ro MpPOU3BOACTBEHHON WU
OBITOBOM JEATEIBLHOCTH, M3ydaeTcsi u3gaBHa. [l KU3HM B COBPEMEHHOM OOIIECTBE
BAXKHBIM SIBJISIETCS (POPMUPOBAHUE MATEMATUUYECKOTO CTHJIS MBIILJIEHUS, POSBIISIOIIETOC]
B ONpEACIEHHBIX YMCTBEHHBIX HaBbIKaxX MBIIIJICHUS, YMEHHUS pacCyXJaThb W JAeiaTh
JIOTUYECKUE BBIBOBI.

Pa3paboTanublil 35eKTUBHBIN Kypc «I[pakTHKyM 1O pelIeHUI0 MAaTEMATHYECKUX 3a/1a4»
npennasHavyed g ydammxces 10 u 11 xmaccoB. OcHOBOM aiisi pa3paOOTKU MPOTPaMMBbI
Kypca SBISIIOTCS METOJIMYECKHME PEKOMEHIAlWu M noAaroroBkn k EI'D, kotopsie
cojepxaTr oOIIrMe PEeKOMEHIAllUU, MPUMEPHl 3aJaHuid U KOHTPOJBHBIX H3MEPHUTEIIbHBIX
MaTepHaJioB [0 MaTeMaTHUKE TMPOIUIbIX JIeT, pa3dop uX penieHui, 3agaHus s
CaMOCTOSITENIbHOM pabOTHl.

ITo pesynbratam ananu3a pe3ynbTaToB EI'D mimaHuMeTpHuecKre 3a/lauyd BbI3BIBAOT
TPYAHOCTH y yYAIIMXCSl C Pa3IM4YHBIM YPOBHEM MOJArOTOBKH. [InmaHuMeTrpuueckue 3agayu
TpeOyIOT MPUMEHEHHSI HEOOJIBIIOTO YKCa TEOMETPUUECKHUX (DAKTOB U3 IIKOJBHOTO Kypca B
U3MEHEHHOW CUTyalluu, a BBIYMCIICHHS HE COAEp KaT JJIMHHBIX BBIKJIAIOK. Pemas Takyro
3a/layy, YUYEHUK JIOJDKEH B MEPBYIO OYepellb MPOaHAIU3UPOBATh MPEIJIOKEHHYIO B 3a/1aye
KOH(UTypalnio U YBUJIETh T€ CBOMCTBA, KOTOPbIE HEOOXOIUMBI MPU PEIICHUH.

BbIX0/10M U3 CIOXKMBIIEHCS CUTyallUM PAacCMOTPEHHE B paMKaxX Kypca HEKOTOPBIX
BOIIPOCOB, KOTOPBIE YAaCTO BCTPEUYAIOTCS B 3aJaHUAX MTOTOBOM aTTECTAlMM U KOTOPbIE
BBI3BIBAIOT 3aTPY/IHCHHSI.

Kypc «lIpakThkym 1HO pELIEHHI0 MAaTEMATHUYECKUX 3a/au» SIBISETCS IMPEIMETHO —
OPHEHTUPOBAHHBIM, OMMPAETCS HA 3HAHUSA IIKOJIBHUKOB, IOJIYYEHHBIE B KypC€ MaTEMaTUKHU
5-9 kmaccoB. OH HampaBlieH Ha pPa3BUTHE CHUCTEMbl paHee MPHUOOPETEHHBIX 3HAHUM.
JlaHHBI KypC TIO3BOJUT YyYalIuMCs TOBTOPUTh H CHCTEMATH3UPOBATh OOJBINOE
KOJIMYECTBO Marepuayia, IMO3HAKOMHTHCS C 00Jiee CIOKHBIMU 3aJadamMu, BBIpAOOTaTh
HABBIKH, HEOOXOAMMOE /ISl YCIICIITHOM Clayu dK3aMeHa U JadbHEHIero o0ydeHus.

Peanuzanusi MOTHUBAIMOHHOTO KOMIIOHEHTa MpPHU HU3YYEHUH TPEJIaraemMoro
MaTepuana OCYILECTBIAETCS 3a CYET cOo3JaHusi o0miell armocdepbl COTPYIHUYECTBA,
UCIIOJIb30BAHUSL ~ pA3JIMYHBIX  (OpPM  OpraHM3aluu  JIEATEIbHOCTH  y4alluXCs
(uHIMBUAYyalbHAs, TapHas, TPYININOBas), MOKa3a 3HAYMMOCTH NPUOOpPETAEMbIX 3HAHUM.
[Ipeanonaraercst nuanorosas (popma oOydeHHs.



[Iporpamma paccuutana Ha 68 yacoB B 10 kmacce u 68 wacoB B 11 kmacce. @opma
IPOBENICHUSI 3aHATUN — YPOUHas.

B kadecTBe MOMOIHUTENHHOM JTUTEPATyphl MOTYT OBITH HCIIOJIB30BAHBI CTaHAAPTHHIE
IIKOJIbHBIE Y4YEOHHKM IO MaTeMaTHKE, a TaKKe MOCOOMsS i TMPOBEACHUS KPY>KKOB,
(bakynbTaTUBOB MO MaTEMaTHKE, METOJMYECKUE PEKOMEHIAIUH Il YUUTENeH, CTaThbl U3
KypHaioB «Marematuka B 1mkone», «KBaHT» u raszersl «MaremMarnka B IIKOJIE»
(mpunoxenue k razere «llepBoe ceHTIOPs»).

Conepixkanue nporpaMmmbl

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

ApudmMernuecknii KOpeHb HaTypaJIbHOM CTENEeHW W ero cBoiicTBa. [IpuMeHnenue gopmyn
COKpAIICHHOT0 YMHOEHHUsS NJisi MpeoOpa3oBaHUsl BbIpaXeHUH ¢ pagukanamu. CBoiicTBa
CTEIIEHH C HaATypaJlbHbIM mMoka3zaTteneM. OnpeneneHue CTENEeHH C JACHCTBUTEIbHBIM
MOKa3aTesieM, HCIOJb30BAHME CBOMCTB B YINPAKHEHUSX HA BBIYMCICHHUE, YIPOUICHUE
BBIPAKEHUMU.

Tewma 2. 3agauu, CBA3aHHBIE C KBAPATHBIM TPEXWICHOM. (6 4.)

[Tonstue kBagpatHoro TtpexwieHa. KopHu KkBagpatHoro tpexwieHa. Pasznoxenue
KBaJIPAaTHOTO TPEXWIECHA Ha JIMHEHHbIE MHOXXHUTEIHM Pa3HbIMHU criocobamu. PacronoxeHue
KOPHEHN KBaJIpaTHOro TpexuieHa. KBajpaTHbI TpexdseH U napaMerp.

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

[ToBTOpeHHE CBOMCT M IPU3HAKOB ACIUMOCTH Halenao. PermieHue ypaBHEHUM B IIEJIBIX
yuciaax. 3agadyd o HabopaxX Ha KapToukaX, CHOKETHBIE 3amauyu. llociemnoBaTenbHOCTH H
MPOTPECCUH.

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

[loBTOpEHHE OCHOBHBIX BHJIOB 3aJay Ha MPOLICHTHI, MOHATHUUA «IPOCTON MPOIEHTY,
«CIIOXKHBIM MpOLEHT». PemieHue 3amad C KCMHOJB30BAHUEM TaKWUX TOHSITHH, Kak
pacnpopaaxka, ckuaka, Tapudsl, mTpadbl, OI0KET, 3apIuiaTa, KOHIICHTPAIUs U IPOIIEHTHOE
co/iep’KaHMEe BelleCTBa, COBMECTHas padoTa..

Tewma 5. [NokazatenbHas ¢pyakuus. (10 4.)
[TokazaTenbHast pyHKIMs, €€ CBOMCTBA. TOXIECTBEHHBIE MPE0OpPa30BaHMS MOKA3aTEIbHBIX
BbIpaKEeHUI. Pellienne moka3aTeNbHbIX YPaBHEHUN U HEPABEHCTB PA3IMYHBIMU CITIOCOOAMU

Tewma 6. Jlorapudmuueckas pynkius. (12 4.)

ToxnecTBEeHHbIE npeoOpa3oBaHMUs JorapupMUIECKIX BBIPAKCHUM. Pemenue
JorapuMUYECKUX ypaBHCHUH ¥ HEPABEHCTB pa3HBIMH criocobamu (Tpaduyecku,
AHAIMTUYECKH ).

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

Omnpenenenue u cBoiicTBa Moays uncna. [lonstue o 3amadax ¢ mapamerpamu. [loctpoenune
rpa¢ukoB (QYHKIUHA C MOAYJIEM C TMOMOIIBI0 MpeoOpa3oBaHUi. AHATUTUYECKUN U
rpaduyecKkuii METO/IbI pEeLIeHUs 33]1a4 C MapaMeTpamu.
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Tema 8. TpuroHomeTpHUeCKUE BbIpaXXKEHUs U ypaBHeHUS. (12 4.)

[ToBTOpUTH TpUTOHOMETpHUECKHE (HOPMYJIbI. YUUTh MPUMEHATh UX B MPEeoOpa3OBaHUSIX
TPUTOHOMETPUUYECKHUX BBIPAKEHUH, I0KA3aTEIbCTBE TOKIAECTB.

PaccmotpeTs penieHue TPUrOHOMETPUYECKUX YPABHEHUM pa3HbIMHM CIIOCOOAMH, PELICHUE
CUCTEM TPUTOHOMETPUYECKHX YPABHEHUIA.

Tema 9. Tpuronomerpuueckue GyHKIUH. (6 4.)

Oo6unacThb ornpeiesieHus U MHOKECTBO 3HAUCHUI TPUTOHOMETpUUECKUX QpyHKIMA. YETHOCTD,
HEYETHOCTh,  MEPUOJUIHOCTH TpuroHomerpuueckux  ¢ynkuuii.  CBoiicTBa
TPUTOHOMETpUUECKUX (PyHKIMI 1 ux rpaduku. OOpaTHbIE TPUTOHOMETPUYECKUE (DYHKIIHH.

Tema 10. Pemenue 3amau no mianuMerpu. (16 q.)

MeTpudeckue COOTHOIICHHS B TPEYTOJIbHUKAX U YETHIPEXYTobHUKAaX. OCHOBHBIE TEOPEMBI
Kypca reomeTpuu 7-9 knaccoB. MeTpuyeckre COOTHOIIEHUS MEXAY OTPE3KAMH U MPSIMBIMU
B OKPYXHOCTH. Brimcanspie 1 OnucaHHbIE OKPY>KHOCTH.

Tema 11. Pemenue 3agay no crepeomerpun. (12 4.)

[lapamenbHOCTh M MEPHNEHAUKYISIPHOCTh B MPOCTPAHCTBE. YIWIBI M PpPacCTOSHUSA B
IpPOCTPAaHCTBE. MHOTOTpaHHUKH, WX BHUJAbL. BBIUHCIEHHE 3JIEMEHTOB MHOIOIPAHHHUKOB.
Tena Bpamenusa. KoopinHaTHO-BEKTOPHBIA METOJ| PEIIEHUS CTEPEOMETPUIECKUX 3a1a4.

Tewma 12. YpaBuenus u HepaBenctna. (10 4.)
VYpaBHeHus u HepaBeHCTBa. CUCTEMbI YpaBHEHUM C ABYMs M TPEMS HEU3BECTHBIMHU.
HepaBeHcTBa 1 cucTeMbl HEPABEHCTB C ABYMSI HEU3BECTHBIMH.

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

dopMyiia CI0KHBIX MPOIEHTOB. ApudmMeTrueckas 1 reoMeTpruecKasi Iporpeccuu, Cymma
YJIEHOB apu(PMETHUECKON U TEOMETPUUECKOM Mporpeccuii. 3aaun Ha BKJIAIbl, KPEAUTHI,
O0anku. [TpumeHeHne Npon3BOIHOM AJI1 HAXOKAEHUSI HAUOOJIBILIEr0 U HAMMEHBILIETO
3HauYeHUU PyHKIMH. 3a7a4i Ha ONTUMHU3ALIHIO.

Tema 14. [IpuMeHeHHE TPOU3BOIHON K HccienoBaHui0 GyHKImi. (12 9.)

Bospacranne u yObiBanue QyHkiuil. OxcTtpemyMmbl (QyHKiui. IIpousBomnHas BTOpOro
MOPSIJIKa, BBIMYKIIOCTh M TOYKU Tiepernda, acuMnToTsl. [loctpoenue rpadukoB GyHKIUN €
npuMeHEeHueM Tpor3BoaHON. Haubomnbliee 1 HanMeHbIlIee 3HaYeHUS QYyHKIIUN

[Iporpamma coctout u3 14 pasznenos:
Crenenb ¢ JeHCTBUTENBHBIM TOKA3aTEIEM.
3agauu, CB3aHHBIE C KBAJAPATHBIM TPEXUJICHOM.
Yucna 1 ux cBOMCTBA
Pemenne TekCTOBBIX 3aa4.
[TokazarenbHast QyHKITHUS.
Jlorapudmuueckast pyHKIUS.
Moaynu u napamerpsl.
TpUroHOMETPUUECKHUE BBIPAKEHUS U YPABHEHUS.

NGO~ wWDE
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9. Tpuronomerpuyeckue GyHKIIUH.

10.Pemenue 3a1a4 1o niaHUMETPHUU.

11.Pemienue 3a1a4d mo CTEPEOMETPUM.

12.YpaBHeHUs U HEPABEHCTBRA.

13.®unaHcoBas MaTeMaTHKa.

14 .IIpumeHeHne NPOU3BOAHON K UCCIEAOBAHUIO (DYHKIIMIA

JIist pelieHuss MHOTHX 3a/lad U3 Pa3lIMYHBIX Pa3eioB MaTeMaTHUKA HEOOXOAMMO
BBINIOJIHATh airedpanyeckue mnpeodOpazoBanus. llenp sTux mnpeoOpa3zoBaHuil — 3aMeHa
CJIOKHBIX U TPOMO3JIKMX BBIpaXEHUM 0oJiee MpoCcThIMU U HarisiAHbIMU. B Teme 1 «Ctenenn
C JCUCTBUTEIBHBIM TIOKa3aTeleM» pPa30MparOTCsl pallMOHANIbHBIE MPUEMbl BBIYMCICHUS
3HAUYEHUI YMCIIOBBIX BBIPAKEHUH, TOKA3AaTEIbCTBO TOXAECCTB, IPeOoOpa30BaHUs YUCIOBBIX
BBIPDOKEHUI, OCHOBAHHBIE HA UCIOJB30BAHUU (POPMYJT COKPAIICHHOTO YMHOXKEHUS,
CBOMCTBax apu(METUYECKOrO0 KOpHSA N-H CTENEeHW, CTENEHU C paIlMOHAIBHBIM U
EUCTBUTENBLHBIM noOKazareieM. CucreMaTtusanus U 0000IleHHE 3HAHHUKU II0 DTOM TEME
HEO0OXO0IMMO ISl JaJIbHEHIIIEH YCTIETHOM AeSTEIbHOCTH 110 TIPEAMETY.

OCHOBHOM LENBIO 331aHUN pa3zena 2 «3agaqu, CBI3aHHbIEC C KBAAPATHBIM TPEXUICHOM»
SABJSICTCS TOBTOPCHHE TMOHATHS KBAAPATHOTO TPEXWIEHA, NPUMEHEHHUE CBOMCTB
KBaJpaTHOTo TpexujeHa. Ocoboe BHUMaHUE CIEAYET YACIUTh BBINOJIHEHHUIO YIPAKHEHHM
C mapaMeTpamu, T. K. BJAJCHHUE MPUEMAMU PEIIEHUS TAKUX 3a]1a4 BAXKHO JJIs1 OATOTOBKH
K YCIIEITHOMY BbITIOJIHEHUIO padoT EI'D.

Tema 4 «Pemenue TEeKCTOBBIX 3adau». HeoOXOAMMOCTh pPACCMOTPEHUSI TEXHUKH
pelIeHUs] TEKCTOBBIX 3a7a4 OOyCJIOBJIEHa TEM, YTO yMEHHUE peuiaTh 3a7ady SIBISETCS
BBICILIM 3TAllOM B MTO3HAHUU MAaTEMATHUKU U pa3BUTHU ydamuxcs. C MOMOMIbIO TEKCTOBOM
3aaun GOPMHUPYIOTCA Ba)KHBIE OOIIE Yy4eOHbIC YMEHUS, CBSI3aHHBIC C aHAJIM30M TEKCTa,
BBIJICJICHUEM TJIABHOTO B YCJIOBUHM, COCTaBJICHUEM IUIAaHA PEIICHUS, MPOBEPKOM
MIOJIyYEHHOI0 pe3yibTara M, HAKOHEL, Pa3BUTHEM peuyu ydauierocsa. B xoxe pemeHus
TEKCTOBOW 3ajauu (POpMUPYETCS yMEHHUE IMEPEBOJUTH €€ YCIOBHE Ha MaTeMaTHYEeCKUU
S3bIK YpaBHEHUM, HEPABEHCTB, UX CHUCTEeM, Tpaduyeckux oO0pa3oB, T.€. COCTAaBIATH
MaTeMaTUYeCKyl0 MoJenb. PelleHne 3anay CcrocoOCTBYET Pa3BUTHIO JIOTHYECKOTO H
00pa3HOTO MBIIUICHHS, MOBBIMIAET Y(HPEKTUBHOCT, OOYUYEHUS MATEMaTUKE U CMEKHBIM
JucuuIUiMHaM. B maHHOM paszgene pazOuparoTcs 3afayd Ha MPOCThIE U CIIOKHBIE
MPOLICHTHI, 33JJa41 HA COBMECTHYIO padoTy.

Martepuanst  tembl 5 «llokazarenpHasi GyHKUOUS JOMOJHSIOT COJEPKAHUE

MPaKTUYECKUX 3aJaHhil y4eOHMKAa MATeMATHKH I[IOKa3aTeIbHBIMUA YPaBHEHUSMU H
HepaBeHcTBaMH. OCHOBHAs 11€71b padOTHI HAJ[ YIPAKHEHUSIMH — TOKa3 Pa3HbIX CMOCOOOB
perieHus], BRIpadOTKa HABBIKOB OCO3HAHHOTO BBITTOJTHEHUS 3aJJaHUM.
[Ipu pemenun 3amanuii Tembl 6 «Jlorapudmudeckas GyHKIMS» ydaluecs ¢ OMOpod Ha
MpUOOpPETEHHBIE HA YpPOKax 3HAHUA  3HAKOMSTCS C Pa3HBIMU CHOCOOAMHU PEIICHUS
norapu(MUUECKNX YPAaBHCHHM W HEPABEHCTB, NPHUMEHSIOT TOJYYCHHBIC 3HAHUS TPH
pElIEHNH 3a7a4 TMOBBIINIEHHON CIOXKHOCTU. PexoMeHnayeTcs paccMOTpeTh  3aadyu 1o
JAHHOW TeMe, BKJIIOUEHHBIX B KOHTPOJIBHO-U3MEpPUTENbHBIE MaTtepuanbl EI'D mpouuibix
JIET.

3aganus Tembl 8 «TpUrOHOMETpUYECKHE BBIPAXKEHUS M YPAaBHEHUS» JOMOJHSIOT
COJIEp’)KaHME TMPaKTUYECKUX  3aJaHuil  y4eOHMKA MaTeMaTHKH. 3aroMHUHaHUE
TPUTOHOMETPUUECKUX  (POpMYyII, ux 0e30mHr00YHOe MPUMEHEHHE BO3MOXKHO TIIpH
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MHOTOKPAaTHOM HCIIOJIb30BaHUU B YIPAXKHEHUAX pa3nudHOro Buaa. OCHOBHas ILENb
paboTel  HaA  YNOpPaXHEHUAMH  —  BbIpabOTKa  HABBIKOB  MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX  BBIPAKEHWH, TMOKa3  pa3HbIX  CIOCOOOB peleHus
TPUTOHOMETPHUUECKUX ypaBHeHUH. Oco0oe BHUMaHUE OOpalllaeTcsl Ha pelIeHUE 3aJaHHi,
BKJIFOYEHHBIX B TEKCTHI EI'D MponuibIx jer.

B temy 9 «Tpuronomerpuueckue QyHKIMH» BXOIAT 3aJaHUS, CBSI3aHHBIE CO
cBoiicTBAMHM U TpaduUKaMH  TPUTOHOMETPUUYECKUX  (QYHKIMH U OOpaTHBIX
TPUTOHOMETPUUYECKUX (yHKUMH: 001acTh ONpEeNeNeHUuss U MHOYKECTBO 3HAYCHUI
TPUTOHOMETPUUYECKUX (PYHKIUH, YETHOCTb, HEUETHOCTD, IEPUOIMYHOCTE. B X0z€e pemenus
YIPAKHEHUH TIOBTOPSAETCS paHee U3yYECHHBIN MaTepuai 10 TPUTOHOMETPUH, IIPUMEHSIOTCS
3HAaHUA 10 PYHKUIMSIM, TPUOOpETEHHBIE B X0€ U3yueHus pyHkumii B 9 u 10 kiaccax.

Tema 10 «Pemenue 3agau 1o MjiaHUMETPUU» BKIIOYAET 3afaHusl 0oJjiee BBICOKOTO
YPOBHS, UEM IIPEyCMATPUBAET U3yUEHUE MaTepUala B IIKOJIbHOM Y4eOHUKE F€OMETPUH 7 -
9 Ha 0a3zoBoM ypoBHe. [loBTOpsieTcs M CHCTEMaTHU3UPYETCS TEOPETUYECKUM Marepuail,
pazOuparorcs pa3Hble KOH(DUTYpALIMH T€OMETPUYECKHUX (DUTYP.

B Teme 12 «YpaBHEHHS W HEPABEHCTBa» MOBTOPSIOTCA M 0000IIAIOTCS 3HAHUA TIO
YPaBHEHUSIM W HEpPABEHCTBAM, IIOJy4YEHHbIE B Kypce MaremaTuku S-11 kiaccos.
Pa30uparoTcs pa3Hbie MOAXO0AbI K PEIIEHUIO YPABHEHU U HEPABEHCTB.

B teme 14 « IlpuMeHeHHe NPOU3BOJHON K HCCIEIOBAaHUIO (YHKUUN» 0CO00€
BHUMAaHHE YJEISETCS HCCACAOBAaHUIO (PYHKIIMHA W MOCTPOEHUIO TPa(UKOB pPa3IUUHBIX
¢GyHKIMI ¢ moMomibio TNpou3BoAHOM. Iloka3piBaeTcsi NMpUMEHEHHE MPOU3BOJHOW MJis
pelIeHus NPUKIaJAHbIX 3aa4.

easb kypca:

1. pa3BuBaTh MaTeMaTUYECKHWE CIHOCOOHOCTH Y4YalllUXCsl, CIIOCOOCTBOBATh PAa3BUTHIO
JIOTUYECKOTO  MBIIUIEHUS,, IPOCTPAHCTBEHHOTO BOOOpPaXKEHUS, aJIrOPUTMHUECKON
KYJIbTYPbl, KPUTHYECKOT'O MBIIUICHHUS;

2. BOCHHUTAHUE CPEJCTBAMH IpEAMETa JIMYHOCTH, TIOHUMAIOIIEH 3HaYMMOCTh MaTeMAaTUKH
JUTS IpOTpecca, OTHOIIEHUS] K MAaTEMAaTHUKE KaK K 4YaCTH 00I1I€YEeI0BEYE€CKOM KYJIbTYPHI.

3agaum Kypca:

1. MOBTOPUTH U CUCTEMATU3UPOBATh PaHEE U3YUYECHHBI MaTepual, paCllupPUTh U yIIyOUuTh
3HaHUS MO OTAEIBHBIM TEMaM Kypca;

2. (GhopMHUpOBAaTh YMEHUS MPUMEHSTH MOJYYCHHbIC 3HAHUS B CTAHAAPTHBIX U U3MEHEHHBIX

CUTYaLUSIX;

YYUTh MOJEIUPOBATh PEAIbHBIE CUTYALUH, IUNIAHUPYSI CBOKO AESITEIBHOCTD;

4. co3maTh yYCIIOBUSL [JJs OBJAJCHUS 3HAHUSMU M YMEHUSAMH, HEOOXOAMMBIMU B
NOBCEAHEBHOM JKW3HM, JUISI M3YyYEHHs LIKOJBHBIX €CTECTBEHHOHAYYHBIX AMCLMUIUIMH,
I IPOJOIKEHUS 00pa30BaHUS;

5. pa3BUBaThb KOMMYHHUKAaTUBHBIE YMEHHSI

w

Oxunaemsblil pe3ysbTar:
B pesynbTaTe u3ydeHus Kypca ydamuecs JOJKHBI:
® UCIHOJNBb30BaTh (OPMYJIbl COKPAIICHHOTO YMHOXEHMSI Uil  MpeoOpa3oBaHUs
anredpanyecKnX BhIPAKEHHUI;
® BBHINOJIHATH TOXKJAECTBEHHBIE MPEOOPA30BAHMS BBIPAKEHUH;
® I[PUMEHSTH CBOMCTBA PAJMKAJIOB U CTEIICHEM;



3HATh OMpEJIEICHUE KBaJAPATHOTO TPEXUIeHa, YMETh PEIlaTh KBaJAPATHHIC YPaBHEHUS
pPa3HBIMU CITOCOOAMHU;

peraTh KBaapaTHbIC ypaBHEHUS C TAPAMETPOM;

pelaTh MOKa3aTelbHbIC W JIOTapU(PMUUYCCKUE YPaBHCHHUS W HEPABEHCTBA Pa3HBIMU
CII0CO0aMH;

MTOHUMATh COJICPKATCIIBHBIN CMBIC]T TEPMHUHA «IIPOILIEHT» KaK CIEIHUAILHOTO CIocoda
BBIPQKEHUS JIOJIA BEJTMYHHBI,

3HATh MIMPOTY NPUMEHEHHUS MPOICHTHBIX BBIYMCIICHUH B )KM3HH, PEIIaTh OCHOBHBIC
3aJ1a4u Ha MPOICHTHI, TPUMEHATH (POPMYITY CIIOKHBIX IIPOIICHTOB;

3HATh TPUTOHOMETPUYECKUE (DOPMYIIBL;

pemiaTh TPUTOHOMETPUICCKHE YPaBHCHHS Pa3HBIMHU CIIOCO0OaMU;

NPUMCHATHh 3HAHUS 110 TCOMETPHHM NPH PENICHWHM 331a4 Pa3IMIHOTO YPOBHS
CJIO)KHOCTH, B TOM YHUCJIEC TIPU PEIICHUH 3a7]a4 €IMHOTO TOCYIapCTBEHHOTO dK3aMeHa,
IIPY PEIICHUN CTEPEOMETPUICCKUX 3a]1ad.



VY4ebHO-TeMaTUYECKUH TIJTaH

N HaumenoBanue pa3nenos u Tem Bcero B Tom uncne
4acoB TeopeTnyeckue ‘ [IpakTuueckue
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 | Jlorapudpmuueckas 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) duHaHCOBas 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 OICPAINK BO3BEICHUS 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 lcnonb30BaHnEe 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 I1P,
KOOpJAMHATHOM TIOCKOCTH ypaBHeHHS, pemats | 5 £ | UP
o =2 =
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 KBaJpaTHOTO (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 VKII3 [Yuamuecs 10IKHBI JI
NEIMMOCTH 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

HaTypaJbHOE YHCJIO,
IpU3HAK JeaIuMocTH Ha 11.
VYpaBHeHnue Buaa ax + by =
c, IIEI0YNCIICHHOS
pelienue YpaBHEHUS,
B3aUMHO TMIPOCTHIE YHUCIA,
(bOpMyITBI IETTOYUCIICH-HBIX
pereHnit

Pemenue 3a7a4 C
HCIIOJIb30BAaHUEM CBOMCTB

10




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 OTPAHUYEHUM.

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

11




26 [PemeHne TEKCTOBBIX 3aJ1a4 Pa3JIMYHBIX BUIOB VYKII3 I1P,
13

IlokasaTenbHast GyHKIUA 10

27 [lokazarenpHast (QYHKIIHS, €€ CBOWCTBA Kopenp cremern 1 > 1 u Yyanmecst gookHbl | Tabmm | JI
rpaduk ero cBoictBa. CrTeneHp cC 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 |- BBIIIOJIHATH Hpese ITP

. IOKa3aTeJIEM. CBoiicTBa HTALU

QJIreOpanvyecKiX BhIPAKEHUI CTEMEHH ¢ NeHCTBHTENEHBIM TOKJECTBEHHBIE "

30 (Bajnanus Ha TOXKIECTBEHHBIE IPEOOPA3OBAHMSA | 1oxasareneM. YKII3 Hp606pa3013aHPIﬂ Kapro | IIP,
aIIreOpaneCKUX BBIPKCHHIL [Toka3zaTenbHast GyHKIMS BBIPKCHIN, 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 CITIOCOOAMU
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)YHKIH/H/I MMpoOU3BCACHUS, YaCTHOTO, BpraH(eHI/If?I Ha Hp€3eHT

39 [[Ipocreiimue norapupmMuveckre ypaBHEHuUs U CTCHICHH, TIEPOXOIL K HOBOMY YKII3 focHose onpenenerms| ™ [TIp

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

12




42 [3amaHus Ha TOXJICCTBEHHBIC MPEOOPA30BaAHUS | a TAKXKE ONEPALUK VKII3 [BbeIpakeHui; NP,
norapu(MUYECKUX BBIPKECHUH BO3BEJICHHUA B CTCIICHD U -IIPOBO/IUTH I'P
43 [BajaHust Ha TOKICCTBEHHBIC [IpeoGpasoBanys | IOTAPAPMIpOBAHIA. VKII3 [nmpeoOpa3oBaHus 1P
norapu(pMUIECKUX BBIPKCHUH YHCIIOBBIX U
OYKBEHHBIX
44 Pa3Hble ciocOObI pelIeH s TOrapu(PpMUIECKUX VKII3 [BBIpAKCHHIA, 13
YPAaBHEHUN U HEPABEHCTB BKJTIOYAO X
45 |Pa3HbIe crTOCOOBI pelieHus Jorapu(GMUIESCKUX 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 BBIpAKEHH, COIEPIKALITIX [TpeoOpazoBanus VKII3 -HaXOJUTh MOJYJIb I1P
3HAK MOIYJIS rpadukoB byHKIHH, qyucia u
51 [[loctpoenue rpadukoB pyHKIMN ¢ MOAyTIeM | COACPIKALMIMX 3HAK MOIYJIS. VKII3 | BbIpaKXCHHH, 1P
AHanuTHuecKkue 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 [Cpaduueckuii crocod 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

13




Tpuronomerpnyeckue BbIPAKEHUA H
YPaBHEHUI

12

57 |HaxoxneHue 3HaYCHUH CHHYCA, KOCHHYCA, OcHoBHbIE VKII3 [Yuamwmecs nomwkusl | Tabmum | JT
TaHI'€HCA ¥ KOTAaHI'€HCA IPOU3BOJILHOIO yriia | TPUIOHOMCTPUYCCKHUC YMETb bl —
58 TpI/II‘OHOMeTpI/ILIeCKI/Ie TOXKIECTBA TOXICCTBA. q)OpMy.TII)I yKH3 - HAaXOJUTh 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
TPUTOHOMCTPUHCCKIX BBIPAKCHAN U KOCHHYC HBOﬁHOFO yria. BBITIOJITHATDH n
60 (ToxnecTBeHHBIE MPeOOpPa3OBAHUS dopmymbl HOTOBHHHOLO YKII3  hosxnecreennsie [P
[TPUTOHOMETPUICCKUX BBIPAKCHUU yria. [IpeobpazoBanus peoOpa3oBaHus
61 [PermmeHne MPOCTEHIIMX TPUTOHOMETPUICCKUX | CyMMbI TPUTOHOMETPHUYECKHUX TPUTOHOMETPUYECKUX [P
ypaBHCHUI (GYHKIMA B TIPOM3BEICHHUE W BBIPAKCHUIA;
62 |Pa3Hble cr1ocOObI pereHMs HpOM3BEICHMA B CyMMYy. VKII3 [TPOBOIHTE I1P
TPUTOHOMETPHYECKUX YPaBHEHHIA BoipaseHue mpeobpasoBanys
TPUTOHOMECTPHUYCCKUX Y1 CJIOBBIX U
63 [PazHble criOoCcOOBI pelieHus P METP VKII3 [P
PHrOHOMETpHIeCKHX ypABHEHEH GyHKIMA ~ 49epe3  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 TPUTOHOMETPHUYICCKUC
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
Tpuronomerpudeckne pyHKIun 6

14




1 | CgoiicTBa TpuroHomerpudeckux Gynknuid u | [Ipeodpasopanus VYKII3 | Yuammecs P Ta6mmupr
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, PACTSDKEHHE 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 CBOMCTBO 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 ONHMCAHHOHN OKPY>KHOCTEM. reoOMCTPHUICCKUC Kaproxu
TPCYTrOJIbHHUKAX DopMyIBI IUIOMIAH burypsl u
9 | Pemenne 3anau no Teme «TpeyronpHukiy | 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 | YeTsipexyroapHUKH. MeTpuuecKkue 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

15




13

UYetsipexyroabHuku. Tpanenus

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

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

16 | OKpYXHOCTH B TPEYTOJIbHUKH.

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

18 | Pemienue 3a7a4 Ha OKPY>KHOCTH, BIIUCAHHBIE
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
MHOTOyToNsHHUKH. 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 TeOMETPHIECKHE 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
JIOKa3aTelIbHbIC
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
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TeopeMbl 0 B3aMHOM PacIiOJIOKEHUH
MPSIMBIX | TJIOCKOCTEH B MPOCTPAHCTBE

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

25 | Boluncienue 3JeMeHTOB MHOTOTPaHHUKOB

26 | BbluncieHnue 3J€MEHTOB MHOTOTPaHHUKOB

27 | Pemenue crepeoMeTpHUECKUX 33124
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 | Pemenne crepeoMeTpHUECKUX 331249

KOOpAWHATHO-BECKTOPHBIM ITYyTCM

JlekapTOBBI KOOPJMHATHI B
npocrpancTee. Popmyna
pPacCTOAHUN MEXAY IBYMsI
TOYKaMHU.

[Tepecekaromuecs,
napajuleJbHbIe U
CKpELIMBAIOIINECS MPSIMbIE
B IIPOCTPAHCTBE.
[TapannenbHOCTH U
NEPIEeHIUKYJIIPHOCTD
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 ITOMKHBI
YMETH

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

-M300paxaTh
reoMeTpHYECKHE
burypel u Tena,
BBIIIOJIHATD  YEPTEK
0 YCJIOBUIO 3a/1a4H;
-pemaTth
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 YpaBHEHUS M HEPABEHCTBA
U CIIOCOOBI MX peIIeHUs

37 | JlorapupMudeckue ypaBHEHUS U
HEPaBEHCTBA U CIIOCOBI UX PEIIEHUS

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 | TlpocTrelinme TEKCTOBBIC 3a1a4H 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 AUQHEPEHIUPOBAHHYIO 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 | 3agaunM 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 TIpOM3BOAHBIC 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 GyHKIHI 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 ¢ TIOMOILIBIO § 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 = =
9 o O
MPUMECHEHUEM TTPOU3BOTHON KacaTesbHOM K &
66 | ITocrpoenue rpadhukoB GyHKITHI ¢ YKII3 | rpaduxy gynxumm; 1P
. -pelaTh 3a1a4n Ha
MPUMEHEHHUEM TTPOU3BOTHON HAXOPK TCHIS
67 | PemeHue TEKCTOBBIX 3a/1a4 HA HAXOXKICHUE VKII3 | pau6onsmero u 13
HanOOJIBIIEr0 1 HAUMEHBIIICTO 3HAYCHHS HAUMEHBIIETO
GyHKIUM 3HaueHMs] PYHKIIMU Ha
OTPE3KE
68 | Pemrenue TEKCTOBLIX 3a1a4 HA HAXOXKIEHHUE VKII3 p I11P
HanOOJIBIIEr0 1 HAUMEHBIIIETO 3HAYECHHS
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 ymerul camocmosimenbHO NPUMEHSINb SHAHUS 8 KOMNIEKCe, 8 HOBbIX YCL0BUSX
4.Ypok 0000menus 1 cuctemaruzaimu 3Hanuii(yY OuC3)
L]env —0606weHue eOuUHUYHBIX ((hpacmeHmapHbIX, /IeMEeHMAPHBIX) SHAHULL 8 CUCEM).
5. Ypok KOHTpOJIsI, OlleHKH | Koppekiwu 3HaHuid 1 Y Y ][ ygammxcs (YKOK3uVYVY [I)
Llenv — onpedenums yposensb 00CmudCenUs NIAHUPYEMbIX PE3VIbIMAMO8

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

KOHTPOJIMpYIOIIasi camocrosiTensHas pabora, P — uccnegoBarensckas padora, @O — ¢poHTanpHeiii onpoc, YO — ycTtHbIi ompoc, [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 == — = —

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 MuHuManbpHa?
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 snextposnepruto coctaBisi 40 k. 3a 1 kBr-u. B
cepenune roaa oH ysennumiacs Ha 50%, a B koHile roaa — emie Ha 50%. Kak BbI
cuutaete, yBenuuuics i tapud Ha 100%, menee uem Ha 100%, Oosee yem Ha
100%?
3apmara ciyxaiero cocrasisiia 2000p. 3arem 3apruiaty noBbicrii Ha 20%, a
BCcKope NoHU3uIU Ha 20%. CKOJIBKO CTaJl MOMYy4YaTh CIyKau(ui?
B cexux siomokax 80% Boabl, a B cymieHbiXx — 20%. Ha ckonbko mpoIrieHToB
YMEHBIIIAeTCsl Macca sI0JIOK TPH 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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