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IHosicuuTenLHAA 3aNIUCKA

KaxxnoMy u3 Hac IpuxoauTCs pelaTh T€ WK UHbIE TPOOIEMbI, KOTOPBIE 3a4aCTYIO MBI
Ha3bIBaEM «3aJadaMu». OTO MOTYT OBbITh OOIIErOCyJAapCTBEHHBIC 3aJaud, 3a7auu
ONPENEIIEHHBIX KOJUIEKTMBOB M TPYyIIl, a TakXKe 3aJaud, KOTOpPbIE CTOAT IIepex
onpeaenéHHbIMUA JTUUHOCTIAMHU. [Ipobiema pemieHus 3aa4 Kak YuCTO MaTeMaTHYECKHUX, TaK
W 3a]1a4, BOSHUKAIOUINX TEpe]l YEIOBEKOM B MPOIIECCE €r0 MPOU3BOJACTBEHHON MM OBITOBOI
NESATENIbHOCTH, H3ydaeTcs u3AaBHa. J[iIs >KU3HM B COBPEMEHHOM OOLIECTBE Ba)KHBIM
sBiseTCs (OPMHUPOBAHME MATEMaTUYECKOIO CTWISI MBIIUICHUS, NPOSBISIOLIETOCS B
ONpeeIEHHBIX YMCTBEHHBIX HAaBBIKAX MBIIUICHUSA, YMEHHsS pacCykJaTb M JenaTh
JIOTUYECKUE BBIBOJBI.

Pa3pabGoTanHblil 31eKTUBHBINA Kypc «IIpakTHKyM MO pemieHr0 MaTEMAaTUYECKUX 3a7aud»
npenHazHadyeH Uit yyamuxcs 10 u 11 kiaccoB. OcHOBOM 17151 pa3pabOTKU IPOrpaMMBbl Kypca
SBIISIIOTCA METOJIMYECKUE PEKOMEHAAINU JUId MOAroToBKU K EI'D, koTopsle copepxkaT obmmue
PEKOMEHJIallK, TPUMEPBl 33aJaHU M KOHTPOJIbHBIX HW3MEPUTEIBHBIX MAaTEPHUATIOB 10
MaTeMaTHKe MPOILIbIX JIET, pa300p UX pelIeHu, 3a1aHus Ui CaMOCTOSATEIbHON pabOThI.

[To pe3ynpraram ananusa pesyinbTaToB EI'D mimaHnmmerpuyeckue 3a1auul BbI3bIBAIOT
TPYJHOCTH Yy YYalllUXCSA C Pa3IMYHBIM YPOBHEM MOATOTOBKHU. IInaHmmeTrpuueckue 3anadu
TpeOYIOT IPUMEHEHHUST HEOOJIBIIIOTO YKCIa TeOMETPUUECKIX (DAKTOB M3 IIKOJBHOTO Kypca B
U3MEHEHHOW CHUTYalluM, a BBIYMCIICHUS HE COAEpKaT JJIMHHBIX BBIKJIAIOK. Pemias Takyro
3a/1a4y, YYEHHUK JOJDKEH B IEPBYIO OYEpENb MPOAHAIM3UPOBATH IMPEUIOKEHHYIO B 3aJa4e
KOH(QUTYypalMio U YBUAETh T€ CBOMCTBA, KOTOPbIE HEOOXOUMBI IIPU PEIICHUU.

BbIXo10M M3 CIOXKUBUICHCS CUTYallMM PacCMOTPEHHE B paMKax Kypca HEKOTOPBIX
BOIIPOCOB, KOTOPBIE YAaCTO BCTPEYAIOTCS B 33JaHUAX HMTOIOBOW aTTECTALMM U KOTOPBIE
BBI3BIBAIOT 3aTPYIHEHUS.

Kypc «lIpakTukyM MO pelIEHUI0 MaTEeMaTUYECKUX 3alauy» SBISETCA NPEIMETHO —
OPHUEHTHPOBAHHBIM, ONMPAETCS HA 3HAHUS LIKOJbHUKOB, ITOJYYEHHBIE B KypC€ MaT€MaTUKU
5-9 kmaccoB. OH HampaBlIeH HAa pPa3BUTUE CHUCTEMbl paHee MPUOOPETEHHBIX 3HAHUIA.
JlaHHBIN KypC MO3BOJIUT YYalllUMCS TOBTOPUTH M CUCTEMATU3UPOBATH OOJIBIIOE KOJIUYECTBO
MaTepuana, MO3HAKOMHUTBbCS C OoJiee CIOXKHBIMU 3ajladyaMH, BbIpa0OTaTh HAaBBIKH,

HEO0OX0IMMOE JIJIsl YCTIEITHOM cIauM dK3aMeHa U JaJIbHEHIIIEro 00ydeHusl.



Peanuzaiysi MOTUBALIMOHHOTO KOMIIOHEHTA MPU MU3yYE€HUU MpeJjIaraeMoro Marepuana
OCYIIECTBIISIETCS 3a CUET CO3JaHMsl OOIIEH aTMOC(epbl COTPYIHUYECTBA, MCIOIB30BAHUS
paznuyHbIX (OPM OpraHu3aluu JACSTENIbHOCTU yyaluxcs (MHIMBHIyalbHas, IapHasd,
TPYIIOBas), MOKa3a 3HAYMMOCTH TpuoOpeTaeMbix 3HaHWU. [Ipeamonaraercs auanoroBas
dbopma 00yueHusl.

[Iporpamma paccumtana Ha 34 yaca B 10 kmacce m 34 ugaca B 11 kmacce. @opma
MPOBEJICHUS 3aHATHI — ypOUHasl.

B kadecTBe JOMOIHUTENBHOW JUTEPATYPHl MOTYT OBITh HMCHOJB30BAHBI CTAHIAPTHHIC
IIKOJIbHBIE YYEOHUKH [0 MaTeMaTHKe, a TakKe I[MOocoOusl JIsi MPOBEIACHUSI KPY¥KKOB,
(bakyIbTaTUBOB MO MaTEMAaTHKE, METOIWYECKUE PEKOMEHIAIMU JJIs yUWUTEeH, CTaThu U3
KypHanoB «Marematuka B 1mkoine», «KBaHT» u ra3zerbl «MaremaTMka B IIKOJIE»

(mpuioxenue k razere «IlepBoe ceHTIOps).

ConepxaHue NporpaMmel

Tema 1. CteneHb ¢ IeMCTBUTEIBLHBIM MOKa3aTenem. (3 4.)

Apudmernuecknii KOpeHb HaTypalbHOW CTENeHUu U ero cpoiicTBa. Ilpumenenune dopmyn
COKpAIIEHHOIO0 YMHOXEHHUS I NpeoOpa3oBaHUs BbIpaXXeHUM ¢ paaukainamu. CBoiicTBa
CTEIIEHW C HaTypaJbHbIM IOKa3areneM. OrnpeneneHne CTENeHu C JIEUCTBUTEIBHBIM
II0KA3aTeJIeM, MCIOJIb30BAHUE CBOWCTB B YIIPAXHEHHUSIX HA BBIUKMCICHUE, YIPOILECHUE
BBIPAKCHU M.

Tema 2. 3amauun, CBSI3aHHBIE C KBAIPATHBIM TPEXWICHOM. (5 4.)

[lonstue kBagpatHoro tpexuieHa. KopHu kBagpaTtHoro TtpexuieHa. PasznoxeHue
KBaJIpaTHOTO TpEX4JeHa Ha JIMHEWHbIE MHOXHUTEIM PAa3HBIMHU criocoOamu. PacmonoskeHue
KOpPHEMN KBaJpaTHOro TpexwieHa. KBaJpaTHbI TpEXWICH U IapaMeTp.

Tema 3. Uncna u ux cBoricTBa. (5 4.)

[loBTOpEHNE CBOMCTB M NPU3HAKOB JEJIMMOCTH Hamleno. PemieHue ypaBHEHMH B LEJBIX
yuciax. 3agayd o Habopax Ha KapTOyKax, ClOKeTHble 3anauu. [locnemoBaTenbHOCTH M
IIPOTPECCHH.

Tema 4. Pemienne TeKCTOBBIX 3a1a4. (7 4.)

[IoBTOpEHME OCHOBHBIX BHIOB 33Ja4 HAa IPOLECHTHI, MOHATUH «IPOCTOM MPOLIECHTY,
«CJIOKHBIN MPOLEHT». Pemenne 3a1a4 ¢ HCNOIb30BaHUEM TaKUX MOHATHH, KaK pacnpoIaxa,
CKHJIKa, Tapudsl, mTpadbl, OIOHKET, 3apIuiaTa, KOHIICHTPAIHs U MPOIICHTHOE COJIep KaHHe
BEII[ECTBA, COBMECTHAs paboTa..

Tewma 5. [lokazatenpHas GpyHKIud. (4 4.)
[Toka3zaTenbHast PyHKIMS, €€ CBOMCTBA. PerieHne nokasaTenbHbIX YpaBHEHUN U HEPABEHCTB
Pa3IMYHBIMH CIIOCOOAMHU



Tema 6. Jlorapudmudeckast pyHkuus. (8 4.)

ToxnecTBeHHbIE npeoOpa3oBaHus JorapupMUIECKUX BBIPAKCHHIA. Permenne
Jorapu(pMHUUECKUX ypaBHCHHM U HEPABEHCTB pa3HBIMU crocobamu  (TpaduveckH,
aQHAJIUTUYECKH ).

Tema 7. Moaynu (4. 2)
Omnpenenenue u coiictBa Moayns yucna. [loctpoenue rpadukoB QyHKUIMNA ¢ MOIyJEM C
MTOMOIIIBIO MPEe0Opa3OBaAHMIA.

Tewma 8. Tpuronomerpuueckue GpyHkuuu. (4 4.)

OOnacTh onpenesneHuss 1 MHOKECTBO 3HAUEHUN TpUrOHOMeTpudeckux (yHkuuid. CoiicTBa
TPUTOHOMETPUUYECKUX (PYHKIMM U UX rpadukun U npeodpazoBaHue rpauKoB.
TpuronomeTpruyeckue ypaBHEHUSI 1 HEPAaBEHCTCTBA.

Tema 9. Pemenue 3a1a4 no miaHuMeTpuu. (84.)

MeTpudeckue COOTHOIICHHS! B TPEYTOJIbHUKAX U YETHIPEXYrojbHUKaX. OCHOBHBIE TEOPEMBI
Kypca reoMeTpuu 7-9 ki1accoB. MeTpuuecKre COOTHOLICHUS MEXKAY OTPE3KaMHu M MPSIMBIMU
B OKPYXHOCTHU. BriricaHHbIE ¥ OMIMCaHHBIE OKPY>KHOCTH.

Tewma 10. Pemenue 3agay no crepeomerpuu. (12 4.)

[lapamenbHOCTh W MNEPHEHIUKYJISIPHOCTh B MPOCTPAHCTBE. YTJIBl M PACCTOSIHUS B
npocTpaHcTBEe. MHOTOTrpaHHUKHU, UX BUABL. BhlunciaeHne 371€eMEHTOB MHOTOIPAHHUKOB. Tena
BpanieHus. KoopamHaTHO-BEKTOPHBIN METO/I PEIICHHS CTEPEOMETPUUECKUX 3a/1ay.

Tema 11. dunancoBas maTeMartuka. (6 4.)

dopmyiia CI0XKHBIX MIPOIICHTOB. 3a/1a4M Ha BKJIAJbI, KPEAUTHI, OaHKHU. [IpuMeHeHne
MIPOM3BOJIHOM ISl HAXOKICHHUSI HAaNOOJIBIIIETO M HAUMEHBIIETO 3HaUeHUH (DyHKIMU. 3a1aun
Ha ONTHMM3AIIHIO.

Tema 12. IlpumeHneHne nporu3BOAHOMN K HCCIIeIOBaHMIO (PYHKIHMH. (4 4.)

Bo3pacranue u yObiBaHue (QyHKIUH. OKcTpemyMbl (yHkiuil. IIpousBoaHas BTOpOro
NopsJiKa, BBIMTYKJIOCTh U TOYKM mepernda, acuMntoTsl. [loctpoenne rpadukoB QpyHKUIUN €
npuUMeHEeHueM npor3BoaHoM. Haunbomnbiee 1 HaMeHblee 3HaYeHUsT QyHKIUU

[Tporpamma coctout u3 12 pasznenos:
. CreneHb ¢ JeHCTBUTEIBLHBIM ITIOKA3aTEIIEM.
3ajauu, CBSI3aHHbBIC C KBAJAPATHBIM TPEXUJICHOM.
. Uucna u ux cBoiicTBa
. Perienne TekCcTOBBIX 3a/1a4.

[ToxazarenbHast PyHKLIUA.

o U~ W N P

. Jlorapudmuueckasi GyHKITHA.



7. Momynu.

8. Tpuronomerpuyeckue GyHKIUH.
9. Pemienue 3aa4 1o miIaHUMETPUH.
10.Pemenue 3ama4 Mo CTepeOMETPHHN.
11.®unancoBas MaTeMaTHKa.

12.IIpumeHeHre MPOU3BOHON K UCCIEAOBAHUIO (YHKITUN

JUist pemieHUss MHOTHX 3aJad U3 Pa3jUYHBIX pa3/ieIoB MaTeMaTUKd HeoOXOJUMO
BBINIOJIHATh alireOpanyeckue mnpeoOpazoBanus. llens »Tux mnpeoOpa3zoBaHuii — 3ameHa
CJIOKHBIX U TPOMO3JIKMX BBIPOKECHHI 00Jiee MPOCTHIMU U HarsIHbBIMU. B Teme 1 «Ctenens ¢
JNEUCTBUTEILHBIM  TOKa3aTeleM» pa30uparoTCs palMOHANbHBIE TPUEMbl BBIYUCICHUS
3HAQYCHUN YUCIOBBIX BBIPAKEHUMN, J10KA3aTEIbCTBO TOXJIECTB, MPEOOPA30BaHUS YUCIOBBIX
BBIPDOKEHUM, OCHOBAaHHbIE Ha WCIOJB30BaHUU (HOPMYJ COKPAIIEHHOTO YMHOXEHHS,
CBOMCTBax apuU(PMETUUYECKOTO KOPHS N-W CTENEHU, CTENEeHH C palMOHAIBHBIM U
NEWCTBUTEIBHEIM  ITOKa3zareieM. CucreMarus3anus U 000OIeHHe 3HAaHWU II0 DTOH TEME
HEO0OXOIUMO JUTsI TajbHEHIIeH YCIEeITHOM NeSITEIbHOCTH TI0 MPEAMETY.

OCHOBHOM LENBIO 3a1aHUN pa3aena 2 «3agadu, CBA3aHHBIE C KBaAPATHBIM TPEXUICHOM)
SBJISIETCS TOBTOPEHUE TMOHSTHS  KBaJpaTHOTO TpEeXuJieHa, TMPUMEHEHHUE CBOMCTB
KBaJpaTHOTO TpexuwieHa. Oco0oe BHUMaHWE CIAEAYET yACTUTh BBITTOJHEHHUIO YIIPAXKHEHUHN C
napaMeTpaMmu, T. K. BJIaJICHUE MpUEMaMU PEUICHUs TaKWUX 3aJlad BaXKHO JUISl TOATOTOBKHU K
YCHENIHOMY BBIMOJHEHUIO pabot EI'D.

Tema 4 «Pemenne TekCTOBBIX 3amauy». HeoOXoAMMOCTh pacCMOTPEHUS TEXHUKU
pelIeHusl TEKCTOBBIX 3aJad OOyCJIOBJIEHA TE€M, YTO YMEHHE pelliaTh 3a7ady SBISAETCS
BBICILIUM 3TarlOM B MO3HAHWM MATEMATHKU W Pa3BUTUU ydamuxcs. C MOMONIIbI0 TEKCTOBOU
3aaun (HOPMUPYIOTCSI BakHbIE 00IIe y4eOHBbIE yYMEHUS, CBSI3aHHBIC C AHAJIM30M TEKCTa,
BBIJICJICHWEM TJIABHOTO B YCIIOBUM, COCTAaBJICHUEM IUIAaHA PEIICHUs, MPOBEPKOU
MOJYYEHHOTO pe3yjbTaTa W, HAKOHEN, pa3BUTHEM peuu yyaumierocs. B xoxe peuieHus
TEKCTOBOM 3a7auu GOPMUPYETCS yMEHUE MEPEBOJAUTH €€ YCIOBUE Ha MAaTEMAaTUUECKUI SI3bIK
ypaBHEHWH, HEPABEHCTB, UX CHUCTeM, rpadudecKux o0Opa3oB, T.€. COCTABIISITH
MaTeMaTUYeCKyl0 MoAelb. PernieHue 3aad CHOCOOCTBYET pPa3BUTHIO JIOTHUECKOTO U

00pa3HOTr0 MBIIUICHHS], MOBBIMIAET 3(PPEKTUBHOCTh OOYyUEHHS] MAaTEMAaTUKE U CMEKHBIM



qucuuiivHaM. B gaHHOM  pasnene pa3OuparoTcss 3aJauyd Ha IPOCThIE M CIOXKHBIE
HPOLIEHTHI, 33]Ja4ul Ha COBMECTHYIO paloTYy.

Marepuanst  Tembl 5 «lloka3arenpHas (QyHKUMS» JOHOJHSIOT COAEpIKAHHE

MPAaKTUYECKUX 3aJaHUi Yy4YeOHMKAa MATEMATHKU IIOKa3aTeJIbHBIMU YPABHEHUSIMU U
HepaBeHcTBamMH. OCHOBHas 1efb paOOTHI HaJ YNPAXHEHUSIMH — IMOKAa3 Pa3HBIX CIOCO00B
pelIeHus1, BBIpaOOTKa HAaBBIKOB OCO3HAHHOTO BBIIIOJHEHUS 3aJaHUM.
[Ipu pemenun 3amanuii Tembl 6 «Jlorapudpmudeckas QyHKIUS» ydaliuecs C OMOPOMl Ha
NpUOOpETEHHbIE HA YypOKax 3HaHUSA  3HAKOMATCS C pa3HbIMH CIOco0aMu pEIIeHUs
Jorapu(MHUUECKUX YpAaBHEHUH M HEPABEHCTB, NPHUMEHSIOT IMOJYYEHHbIE 3HAHUS NpU
pELIEHNH 3a7]a4 MOBBIIIEHHOW CIIOKHOCTU. PEKOMEHIyeTCsl paCCMOTPETh 3a/1a4 110 JaHHOU
TE€Me€, BKJIIFOUEHHBIX B KOHTPOJIBHO-U3MEPUTENbHBIE MaTepransl EI'D nponuibix jer.

B temy 8 «Tpuronomerpuyeckue (QyHKIUM» BXOAAT 3aJaHUs, CBS3aHHBIE CO
CBOMCTBaMH W  rpadukamMu  TPUTOHOMETpHUYECKMX  (YyHKIMA U OOpaTHBIX
TPUTOHOMETPUUECKUX (YHKUUI: 00JacTb ONpeneseHUs] M MHOXECTBO 3HAUYEHUH
TPUTOHOMETPUUECKUX (PYHKIMM, YETHOCTh, HEYETHOCTD, IEPUOIUMYHOCTL. B Xone pemeHus
YIPa)KHEHUH MTOBTOPSETCS paHee U3YUEHHBIM MaTepuai 10 TPUTOHOMETPUH, IPUMEHSIOTCS
3HaHUA N0 (QYHKUUSAM, NPUOOpEeTEHHbIE B XoAe u3ydyeHus ¢yHkuud B 9 u 10 xmaccax.
OcHoBHast 1enb pabOTHl HaJl YHPAXHEHUSMH — BbIPA0OTKAa HaBBIKOB INPEoOpa3oBaHMs
TPUTOHOMETPUUECKUX  BBIPAKEHHUI, TOKa3  pa3HbIX  CHOCOOOB peLIeHMS
TPUTOHOMETPUUECKUX ypaBHeHUI. Ocoboe BHMMaHuEe oOpallaeTcsi Ha pelIeHHUE 3aJlaHui,
BKJIIOUYEHHBIX B TEKCThI EI'D mponuisix jer.

Tema 9 «Pemenue 3agady mo TUIAHUMETPUMY» BKIIIOYACT 3aJaHusi 00Jie€ BBICOKOTO
YPOBHSI, UeM MpeyCMaTPUBACT M3yUCHHE MaTepHUalia B IIKOJbHOM yUY€OHUKE T€OMETpUH 7 -
9 na 06a3zoBoM ypoBHe. I[loBTOpsieTCS W CHCTEMATU3UPYETCS TEOPETHUUYECKUM MaTepual,
pazOuparorcs pa3Hble KOH(UTYypallud F€OMETPUUYECKUX QUTyp.

B teme 12 « IlpumeHeHHE NPOU3BOIHON K HCCIEAOBAHMIO (PYHKIUI» 0c000e

BHUMaHUE YJEsAETCS MCCISAOBAHUIO (YHKIMA M TOCTPOCHUIO TpaUKOB pPazIUUHBIX
GyHKIIUHA C moMoIIblo mpou3BoAHOM. I[lokaspiBaeTCs NPUMEHEHHE MPOW3BOIHOM IS
pelIeHUs PUKJIIAIHBIX 3a7a4.

Heab Kypca:

1. pa3BuBaTh MaTEMaTUYECKHE CIOCOOHOCTH YYaIlIMXCsA, CIIOCOOCTBOBATh PAa3BUTHUIO
JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, aJTOPUTMHUECKOM
KYJIBTYPBI, KPUTUYECKOTO MBIILICHUS,

2. BOCIIUTAHUE CPEJCTBAMH MpeaMeTa JIMYHOCTH, TOHUMAIOIIEH 3HAaYMMOCTh MaTE€MaTHUKHU

AJI TIporpecca, OTHOICHUA K MaTEMATHKE KaK K 4aCTHU O6H.[€‘ICJ'IOBC‘ICCKOI>1 KYJbTYPEI.



3agaum Kypca:

1. TOBTOPUTH W CUCTEMATHU3UPOBATH PaHEE U3YUYCHHBI MaTepHal, PaCHIMPUTh U yIIyOuTh
3HaHUS MO OTAEJBHBIM TeMaM Kypca;

2. (bopmMupoBaTh YMEHHS MPUMEHSThH MOJYYCHHBIC 3HAHUS B CTAHAAPTHBIX U M3MEHEHHBIX
CUTYyaIUsX;

3. Y4YHUTbh MOJIETUPOBATH peabHbIC CUTYAIUH, INIAHUPYSI CBOIO JACSTEIIbHOCTD;

4. co3maTh YCIOBUS [JJi1 OBJAQACHUS 3HAHUSIMH W YMEHUSMH, HEOOXOJIUMBIMH B
MOBCEAHEBHOM XKU3HU, NIl U3yUYEHUS IIKOJBbHBIX €CTECTBEHHOHAYYHBIX AUCIUILIAH, JIJIS
POJOJKEHUs 00pa30BaHMUS;

5. pa3sBUBaTh KOMMYHUKATUBHBIC YMCHUS

O>kutaeMblil pe3ybTaT:
B pesynbrate u3yueHus Kypca ydaniecst J0JKHbI:

® JUCHOJb30BaTh (POPMYJbl  COKPALEHHOIO yMHOXEHHs Ui  IpeoOpa3oBaHUs
anredpanyecKnX BhIPAKECHHI;

® BBIMOJHITH TOXK/IECTBEHHBIEC TPEOOPa30BAHNUS BEIPAKEHUI;

® IPUMEHATH CBOICTBA PaJMKAJIOB U CTETICHEH;

® 3HATh ONpPECIICHUE KBAJIPaTHOIO TPEXWIECHA, YMETh pellaTh KBaJpaTHbIC YpaBHEHUS
pa3HBIMH criocobamu;

® pemaTh KBaJpaTHBIC YPABHEHUS C TApaMETPOM;

® pemaTh MOKa3aTeNbHBIE W JIOTApU(MUUYECKUE YPAaBHEHHS U HEPABEHCTBA Pa3HBIMU
criocodamu;

® TIOHMMAaTh COJEPKATENbHBIN CMBICIT TEPMHUHA IIPOLIEHT» KaK CHEIUAIBbHOTO crocoda
BBIPXEHUS J10JIM BEJTMYUHBI,

® 3HATh IMUPOTY MPUMEHEHHs MPOLEHTHBIX BBHIYMCICHUN B U3HU, PEIIaThb OCHOBHBIC
3aJ]a4M Ha TIPOIEHTHI, MPUMEHSATH (POPMYITy CIIOKHBIX IPOIEHTOB;

® 3HATh TPUTOHOMETPUUYECKUE POPMYIIBI;

® pelaTh TPUTOHOMETPUUECKHE YPaBHEHUS Pa3HbIMU CIIOCO0aMU;

® TPUMEHATH 3HAHWS TO TEOMETPUH TPU PEIICHWH 3a]ad Pa3IdnIHOTO YPOBHS
CII0)KHOCTH, B TOM YHCJI€ TP PEIICHUH 33/a4 €IMHOTO TOCYAapCTBEHHOTO IK3aMEHa,
IIPU PEIICHUU CTEPEOMETPHUIECKHX 3a/1ad.

Tun ypoka: YUHM — ypok uzyuenust HoBoro Matepuana KY — xomOunupoBanusiii ypoxk YKII3 —
YPOK KOMIUIEKCHOT'O TPUMEHEHHUSI 3HAaHUI

YKK3 — ypok kouTpons u koppekiuu 3Hanuii YOUC3Y — ypok 0000IIeHHS U CHUCTeMaTH3aIl|H
3HaHUU U yMeHUH [IM — HONOJHUTENBHBIN MaTepran



VY4eOHO-TeMAaTUYECKUH TIJIaH

N HaumeHnoBaHnue pa3nenoB U Tem Bcero B ToMm uncie
qacoB | Teopernueckue \ ITpakTuyeckue
10 kJaacc
1 | CreneHs ¢ I€HCTBUTEILHBIM ITIOKA3aTEIEM 3 3
2 | 3amaum, CBSI3aHHBIE C KBaIPATHBIM 5 2 3
TPEXWICHOM
3 | Yucna 1 uxX CBOMCTBA 5 2 3
4 | Pemnrenue TEKCTOBBIX 3a1a4 7 2 5
5 | [lokasarenpHasi QyHKIHS 4 1 3
6 | Jlorapudmuueckas QyHKIUS 8 2 6
7 | Monymu 2 1 1
34 10 24
11 kaace
1 | Tpuronomerpuueckue GyHKIUN 4 2 2
2 | Pemenue 3a7a4 1o riaHUMETPUU 8 3 5
3 | Pemenne 3aga4 1o cTepeoMeTpun 12 2 10
4 | duraHcoBas MaTeMaTHKa 6 2 4
5 | IIlpumeHeHne nNpou3BOIHOM K 4 1 3
HCCIIeTOBaHUIO (DYHKITUI
34 10 24




KanennapHo-remaTu4deckuii niax

No Hassanue Coneprxkanue Komu- |Tum ypoka| TpebGoBaHus K Nudop| Pop |Hara
pasznena, M3y4aeMOro MaTepuana B | 4eCTBO YPOBHIO TOJATOTOBKH| M. ma
TEMBI COOTBETCTBUHU 4acoB yyaluxcs comp. | YPOKa | Tlo | dakr
¢ ®I'0C OO [UTaHY)|
10 kanacc
CTeneHpb ¢ JeHCTBUTEILHEBIM IOKa3aTeJIeM 4
1 [Ipuémsl palOHAIBHBIX BEIUNCICHUN [IpeoOpa3oBaHus BBIpaKEHHIH, VYKII3  |Yuaimuecs J0mKHE yMeTh [P
HaXOOWUTh 3HAYCHUSA —
2 [3amaHus Ha BBIYMCIICHHS YUCIIOBBIX BKJIFOYAOLINX VKII3  |yucnoseix sipasernii - A 1P
BI)Ipa)KeHI/Iﬁ apI/I(bMeTI/I‘IGCKHe onecpanuu, a BBIIIOJIHATH TOKIECTBEHHbIE % §
- S
3 |Ilpeo6pa3oBaHue YHUCIOBBIX BHIPAKEHUIH TAKKE ONCPALMH BO3BEACHHS YKII3  [rpeoopasosaris =5 = IIP
BbIPAYXKCHUU, | z
B CTEIICHb. ’ = °
~-[IPOBOAUTH E 3 o
peoOpa3oBaHUs YUCIOBBIX 'é( Q b‘g
1 OYKBEHHBIX BRIpOKEHHH, | B =
BKJIIOYAIOIINX CTEIICHH, %
[paAMKaIbI =
3agaun, CBA3aHHbIE ¢ KBAJPATHBIM 1 crionb30Banye CBOUCTB U 5 'Yaamuecst 1ODKHBI
TPEXUJICHOM rpadukoB QpyHKIUN TpH YMETh
4 |CymecTBOoBaHHE KOPHEH KBaApaTHOTO [pEIIeHNN YpaBHEHUHN U VKII3 [-ompenensith I1P,UP
YpaBHEHUS HepaBeHCTB. Meron KOJIMYECTBO KOPHE
5 [3Haku KOpHEeW KBaJIpaTHOTO ypaBHEHUS uHTEpBanoB. M300paxeHue Ha VKII3 |[KBaIpaTHOTO IIP,
KOOPJAMHATHOMU MJIOCKOCTH YPaBHEHHMS, PEIIaTh | & UP
) ~ <
6 |PacnonoxeHue KopHel KBaJpaTHOTO MHOKECTBA PCIICHUH VKII3 [KBaApaTHbIC = E .| 3
TpéxuneHa YpaBHEHUI U HEPABEHCTB C YpaBHEHUS C B2
)
NBYMSI TIEPEMEHHBIMU U UX MpUMEHEHUEM =g
7 |YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C YKII3 20 2 Jl
5 CUCTEM. dbopMyI u 1o 223
napamMeTpaMH | CII bl UIX PEIICHHS
apametpa croco petie Teopeme Buera; e =
<
-COOTHOCHTD =
8 |YpaBHeHUs, HEPaBEHCTBA U CHCTEMBI C YKII3 pereHus JI
napaMeTpaMH U CIOCOOBI UX PEIIeHUs KBA/PATHOTO
YpaBHEHUS C
Orpapukom

c0OOTBETCTBYIOIIETO




KaJ[paTHOTO
TPEXUIICHA;
-IIOHUMATh CMBICII
pelieHus
YpaBHEHUH,
HEPABEHCTB C
napaMeTpamu

Yuciaa 1 MX CBOMCTBA

CBolicTBa ACIIUMOCTH Hal €10, IPU3HAKH
JACIINMOCTHU

10

Umncna u ux cBOMCTBa

11

PemieHne ypaBHEHUH B LEJBIX YUCIIAX

12

[locnenoBaTenbHOCTH U IPOTPECCUU

13

YucnoBble HAOOPHI HA KAPTOUKAX

Z[GJ'II/ITGJ'IB qyHucjia, 4aCTHOC
oT JCIICHUA, B3aMMHO

MIPOCTHIC qyucia,
HanOOIBIINI o0
JIeJIUTEb, CBOMCTBA

JIETUMOCTH CYMMBHI,

Pa3HOCTH W TPOU3BEACHUS
qyucen

JleneHue ¢ ocTaTKOM.
[Ipu3Haku nenuMocTy Ha 2,
10, 5, 25,4,3,9, n- 3HauHOE
HaTypaJbHOE YUCJIO,
MpHU3HaK JenuMoctu Ha 11.
VYpaBHeHue Buaa ax + by =

c, L(EJIOYUCIICHHOE
peuieHue ypaBHEHUS,
B3alMHO IIPOCTBIE YHUCIA,
hopmys 1IEJIOYUCTICH-
HBIX peUICHUN

Pemmenue 3a1aq c
HCIIOJIb30BAHUEM  CBOKCTB
quCell u CUCTEM

CUHCIICHHUA, JCITINMOCTHU

YKII3

‘Vyaniecs JTOJDKHBI
YMETh TPUMEHSATD

VKII3

IIOHATHA, CBA3aHHBIC
C JCJIIUMMOCTBIO

YKII3

LIEJIBIX YHCEL, IIPU
peleHnn

YKII3

MATEMATHUYCCKHUX
3aga4

VKII3

ITP

I1P

I1P

ITP

Pemienune TeKCTOBBIX 32124

10




14 |3agaum Ha IPOIICHTHI (TOBAPHI) [Ipumenenue VYKII3 |Yyammecs nomkabl | Tabman| TIp
MaTEeMaTHYCCKUX METOJI0B - OIIpeACHsITh TUII bl —
TUTS perieHus TEKCTOBBIX 3a7a4; T1aKaThbl
COJEpIKATENBHBIX 3a1a4 M3 - ipoBoauTE pasdop |IPE3CHT
Pa3IMYHbIX obnacrei 3aJlaui, - BBIOMpPATh Kaupm
apTOYK
HayKu " MIPaKTUKHU. CIIoCco0 perieHus pH
Wurepnperanus 3a/auu;
15 (3agaum Ha porneHTHI ((hMHAHCHI) pripetal ; YKII3 AatH, JI
pe3ynbTara, y4€T - IHTEPIIPETUPOBATh
peabHBIX OTPAHUYCHUH. [1OJTy4YCHHBII
16 [Bamaum Ha MPOLIEHTHI (CMECH U CILJIABHI) VKII3 [PCe3YIpTaT € TOUKN I1P
3pEHUs YCIOBUA U
BOIIpOCa 3a/1a4u
17 [Bamaum Ha coBMECTHYIO paboTy YKII3 JI
18 [PemeHne TEKCTOBBIX 3a7a4 Pa3IMYHBIX BHJIOB VKII3 I11P
19 |PemeHre TEKCTOBBIX 33734 Pa3JINYHBIX BUIOB VYKII3 I1P
20 |Perenue TEKCTOBBIX 3a7]au PA3IMYHBIX BUIOB VKII3 1P
IlokasaTeabHas pyHKIUSA
21 [l[Ipocreiimme mokazaTelbHbIe YPABHEHUS U Kopenp cremenn 1 > 1 un Yyuammecs: gommkHbl | Taban JI
HEPaBEHCTBA ero cBoiictBa. CremneHb ¢ YMETD bl —
22 |lIpocreiimme mokazaTelbHbIe YPAaBHEHUS U patMOHAIBHEIM - ITOKA3aTCICM VKII3 |[-HaxoauTh 3HaueHws | 1aka | [Tp
HepaBeHCTBa n €c CBOI/ICTBZl. IToustue o BBIpa)KeHHfI, 1_ITLI
o CTCIICHU C CHUCTBUTCIbHBIM €3¢C
23 |PemieHne moKa3aTeIbHBIX YPaBHEHUN s N VKII3 |- BBIIOTHATH P 1P
6 OKa3aTeJIEM. CsoiicTBa O IeCTBEHHELE HTAILH
as/TMHHBIMH CIIOCOLAMH CTCIICHU C }:[eﬁCTBHTCJ'IBHBIM 6 u
24 |PemieHme MMOKa3aTeIbHBIX HEPABEHCTB HOKA3ATEIIEM. VKII3 [opeo pa301v33HI/I$I Kapro I1P
PasIHYHBIMU CIIOCOOAMH ITokazarenbHas QyHKIHS BbIDAKCHHH, YKU
(9KCIIOHEHTa), €€ CBOMCTBA U ~IIPOBOJIUTH
rpaduk. peoOpa3oBaHus

YU CJIOBBIX U

11




OYKBEHHBIX
BBIPAKECHU,
BKJIFOUYAIOIIUX
CTETICHU, PaIUKaIbI

Jlorapudmuyeckas GpyHKuus

25 [[Ipocreiimme norapupMudeckue ypaBHeHus u | Jlorapudm uncna. OcnoBHOE VYKII3 [Yyamwuecs gomwkubl | Tabmum|  JI
HEPABEHCTBA norapuMuUIecKoe YMETh bl —
26 [[Ipocreiiume norapudmuueckue ypasHerus u | TOKACCTBO. Jlorapupm VKII3 |[-HaxoauTh 3HaueHwus |IWIAKaTel  TTp
HEpaBeHCTBA TIPOU3BCACHUA, HaCTHOTO, BLIDKEHHUI HA IIpesent
27 [3amaHus HA TOXKJIECTBEHHBIE IIPEOOPa30BAHUS CTCTICHIL, TICPEXOAL K HOBOMY VKII3 [ocHoBe onpexenenns| JI
o OCHOBaHMIO. J{eCATUYHBIN U . Kaproux
norapu(pMUYECKUX BhIPAKEHUN s — norapudma; - 0
28 [3agaHus Ha TOXKJIECTBEHHBIE IPEOOPA3OBAHUS | yycro e. VKII3 [BBIIOIHATH up,
norapu(pMHYECKUX BBIPAKCHUN IpeobGpasoBannus TOXICCTBCHHBIC TP
29 [BagaHus Ha TOXKJIECTBEHHBIC TPEOOPA30BAHMS | BBIPAKEHHIA, BKIIOYAIONIHX VKII3 [mpeobpasoBanus 1P
norapu(pMHUECKUX BBIPAKCHUN apu(pMETUYECKHE ONIEPALINH, HOFaPH(bMIE‘ieCKHX
a TaKKe Ooreparun BHIPAKEHUI;
30 |[PasHbIe CIIOCOGHI PEMICHHS TOTapUYMUUECcKHX | bObCACHIA B CTCIICHE 1 VKII3 [TPOBOAMTE TP
ypPaBHEHMI U HEPABEHCTB JlorapuQMUpOBanHs. npeodpasoBaHus
31 |Pa3Hble cOCOOBI pelIeHus JIOrapu(PMUIECKUX VKII3 [1HCTOBBIX 1 up,
YPaBHEHUI U HEPABEHCTB 6yKBeHHH)§ I'P
32 |Pa3Hble cIOCOOBI pelIeHuUs JIOrapu(PMUIECKUX YKII3 [PPIPACHHIH, 1P
YpaBHEHUI U HEPABEHCTB BRIIFOTAIOIINX
CTETICHU, paIUKaJIbl,
norapugmsl;
Monayu
33 [[IpeoGpa3oBaHue BbIpAXKEHUH, COEpKAILUX Omnpenenenue u cBoOMCTBa VYKII3 | Vuammuecs JI
3HAK MOJYJIS MOTY IS qHca. JIOJDKHBI YMETh:
34 [[Mocrpoenue rpadukoB Gpynkimii ¢ mogyiaem | IIpeoOpasoBanus VKII3 | -HaXxoAuTb MOAYIb I1P
rpadukoB GbyHKIUH, qucna 51
COJIepKALINX 3HAK MOJTYJIS. BBIpA)KEHUS,
AHanmuTHaeckue " -CTPOUTHh TpaduKu
rpaduueckue CHocoOBI GyHKUIHNH,
peteHus 3agad c COJZIepIKAIINX 3HAK
napaMeTpamH. MOJTyJIs,

12




-p€iuath 3aaa4yu C

napameTpamu
rpagu4ecKkuM |
AHATTUTHYECKUM
crocobamu
34 4.
11 kaacc
Tpuronomerpuyeckue GyHKuuu 4
CoiictBa TpuroHomerpuieckux Gpynkmuii u | [IpeodpasoBanus VKII3 | Yuammecs TP Tabmursr
ux rpaQuxu rpaduKoB:  TapauieIbHBINA JOJIKHBI YMETh — IJIaKaThI
TIpeobpasoatiis padKoB yHKI Tepexoc, cuMMeTpHs VK3 | - CTPouTh rpaduxu TP HPC;;HTaH
OTHOCHUTEIILHO ocelt OCHOBHBIX
(cIBUT MO OCSIM, PACTSKEHUE U CIKATHUE) Kaprouknu
KOOPAWHAT W CHUMMETPHS TPUTOHOMETPHUEC
Pemenue ypaBHeHU, HEPABEHCTB U UX OTHOCHTCIIEHO Ha"aia KUX QyHKIHIT 1
cucTeM TpaduIecKuM criocodom KoopAuHart, CUMMCTpUs 00paTHBIX
Pemenne ypaBHeHUH, HEPABEHCTB U UX OTHOCHTEJILHO NMPAMOH y = TPUTOHOMETPHUIEC
CUCTEM TpadUUECKUM CIHOCOOOM X, PaCTLKCHHC M CKATHC KUX (YHKLHI;
BJIOJIb OCEU KOOpJUHAT. - BBITIOJIHSATH
aHaJIN3 BUIA
byHKIUY 1715
[IOCTpOEHUs €€
rpaduka c
UCTIOJIb30BaHUEM
npeoOpa3oBaHui
rpauKoB
Pemlenue 3a1a4 no nJaHuMeTpuH 8
Tpeyronbauku. MeTpudeckue CBOHCTBO GMCCEKTPHCHI yriia VKII3 | Yyammecs 1P Tabmuub!
COOTHOLLIEHUS B IPSIMOYTOJIbHBIX Ipzyrgiiﬁi; p ETIZI;P;; e JIOJDKHBI YMETh — IUIAKATHI
TPEYTOJIBHUKAX 6€IC§KTPHC’ \CAHaH, BBICOT. - COOTHOCHTb Hpesenran
YeThIpexyroabHUKU. MeTpudeckue pAJIAYCOB BITHCAHHOI 1 VKII3 | miockue UP,T 1H
COOTHOHICHUA B YCTBIPCXYT'OJIbHUKAX OIMCAaHHOH OKPYKHOCTEH. TCOMETPHUICCKUC P Kaprouxu
OxkpyxHOCTb. MeTprueckue cooTHOLIEHUs | POpMyIb! miomam VKII3 | Gurypsl u [P
MEKITy JUIMHAMH XOP/I, OTPE3KOB TpeyroabHuka: Gpopmyna I'epona, TPEXMepHbIC

KacCaTCJIbHBIX 1 CeKYH_Ieﬁ .

BBIPAXCHUE TIJIOITAIN

00BEKTHI C UX

13




Pemenne 3aaa4 Ha OKPY>KHOCTH, BITUCAHHBIC
1 O CAHHBIC OKOJIO TPCYI'OJIbHUKOB

9 | Pemenue 3a1a4 Ha OKPY>KHOCTH, BIUCAHHBIE
Y OITUCAHHBIC OKOJIO TPSMOYTOJIbHBIX
TPEYTOJIHLHUKOB

10 | OKpYXHOCTH M YETHIPEXyTrOJIbHUKH.

11 | Inomamy 4eThIpEXYTONbHUKOB, BIIMCAHHBIX
1 OMHMCAHHBIX OKOJIO OKPYKHOCTH

12 | Pemenue 3a1a4 1o TUIAHUMETPUH

Pa3JINIHBIX BUAOB

TpPEYroJbHUKA Yepe3 painyc
BIMCAaHHOW U ONTMCAaHHOMU
OKPYXHOCTEH.

Brluucienue yrios ¢ BEpIIMHON
BHYTPHU U BHE KPYTIa, yria MEXIy
XOpIOW U KacaTeJIbHOM.

Teopema o npou3BeeHUN
0Tpe3KoB xopA. TeopeMma o
KacaTelbHON U CeKyIIEH.
Teopema o cymme KBapaToB
CTOPOH U AuaroHanei
napajuiesiorpamMmma.

Bnucannble U onucaHHbIE
MHOToyrojapHuku. CBoOHCTBa 1
MPU3HAKU BIIUCAHHBIX U

OIIMCAHHBIX IIeTI:IpéXyl"OJ’ILHI/IKOB.

['eoMeTpHryecKre MECTa TOUYCK.
PerieHre 3a1a4 ¢ OMOMIBIO
TEOMETPUYCCKIX
npeoOpa3oBaHuii u
TeOMETPUYECKUX MECT.
Teopema Uesbl u Teopema
Memnenas.

Dnune, runepboia, napadoia
KaK TeOMETPUIECKHEe MECTa
TOYEK.

HepaspemumocTsb K1acCu4ecKux
3aj1a4 Ha MOCTPOEHHE.

YKII3

YKII3

YKII3

YKII3

YKII3

ONUCAHUSMH,
YepTeKaMu,
HN300paKCHUSIMU;
- pa3iauyath U
aHAJIM3UPOBATh
B3alMHOE
pacroioxKeHue
uryp;
-M300paXkaTh
reOMETPUUYECKUE
burypsl u Tena,
BBITIOJIHSTH
4epTEK MO
YCIIOBUIO 33J1a4H;
-pelath
reOMEeTpPUUYECKUE
3a/1a4u, ONUPASAChH
Ha U3yYEHHBIE
CBONCTBa
MJIAHUMETPUIECKU
X ¢uryp u
OTHOUIEHUW MEXTY
HUMH, TPUMEHSA
anredpandeckuil u
TPUTOHOMETPHUYEC
KM anmnapar;
-IIPOBOIUTH
JIOKa3aTelIbHbIE
paccyXaeHus pu
pelIeHnu 3a1a4,
-TIPUMEHSITh
KOOPJAMHATHO-
BEKTOPHBIN METOJT
JUIs1 BBIYACTIEHUS
OTHOIIICHUH,
pacCTOSIHUM U

I1P

ITP

I1P

I1P

I1P
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YTJIOB;

Pemenue 3aga4 nmo crepeoMeTpun

12

13 | Teopembl 0 B3aMHOM PACIIOJIOKCHUH
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE

14 | MHOrorpaHHUKH U UX BUJbL. Beruncienue
9JICMEHTOB MHOTOI'PaHHUKOB

15 | Beluucienue 31€eMEeHTOB MHOTOTPAaHHUKOB

16 | BeruucieHne 3JIeMEHTOB MHOTOTPAaHHUKOB

17 | PemieHue cTepeoMeTpUIECKUX 33124
TCOMETPHUYECKUM ITyTeM

18 | Pemienue cTepeoMeTpUUECKHX 33124
TCOMETPHUYSCKUM ITyTeM

19 | PenreHue cTepeoOMEeTPUICCKIX 331a9
r€OMETPUUYECKUM MTyTEeM

20 | KoopauHaTHO-BEKTOPHBINA METOJI PELICHUS
3a/1a4

21 | KoopauHaTHO-BEKTOPHBIM METO/I pelIeHuUs
3a1a4

22 | PemeHne cTepeoOMETPUISCKUX 3a/1a4
KOOPJIUHATHO-BEKTOPHBIM ITYTEM

23 | Pemenne cTepeoMeTpUISCKUX 3a/1a4
KOOPJMHATHO-BEKTOPHBIM ITYTEM

24 | PerieHne CTepeOMETPUYECKUX 3a/1a4

KOOPAWHATHO-BECKTOPHBIM ITYTEM

JlexapToBbI KOOPAUHATEI B
npocrpanctee. opmyna
PAcCTOSIHUM MEXAY ABYMs
TOYKAMH.

ITepecekaronuecs,
napajuJiejabHble U
CKpEIIMBAIOIINECS IPSIMbIE
B IIPOCTPAHCTBE.
[TapannenbHOCTD U
NEPIEeHIUKYJIIPHOCTD
MPsIMOM M IJIOCKOCTH,
IIPU3HAKU U CBOMCTBA.
MHoOrorpaHHuKH, Telna
BpaIeHus1, UX BUJIbI,
AJIEMEHTHI, TIJI0IAIN
MMOBEPXHOCTEN

YKII3

YKII3

YKII3

YKII3

VKII3

VKII3

YKII3

YKII3

VKII3

YKII3

YKII3

VKII3

VYyamuecss JOJHKHBI
YMETh

-COOTHOCHTh
IUIOCKHE
reoMEeTPHYECKHE
¢burypst u
TpEXMEPHBIC
00BEKTHI €  HX
ONMCaHUsIMHU,
YyepTeRaMH,
M300paKeHUSAMU;
pasimyars u
aHAJU3UPOBATh
B3aUMHOE
pacrooxeHne
uryp;

-M300paxaTh
reOMETPUYECKHE
¢urypel u  Tena,
BBIMOJIHATD  YEPTEX
TI0 YCJIOBUIO 3a/1a4H;
-pemarb
reoMeTpHYECKHe
3aJauy, ONUPasiCh Ha
HN3YUYCHHBIC
CBOMCTBA
TUIAHUMETPUIECKUX
u
CTEPEOMETPHUECKIX
¢Gburyp u oTHOLICHUN
MEXTY HUMH,
NIPUMEHAA
anreOpanveckuii U
TPUTOHOMETPUYECKU
W anmapar;

I1P

ITP

I1P

ITP

ITP

I1P

I1P

ITP

I1P

I1P

ITP
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-IIPOBOAUTH
JTOKa3aTeITbHbIE
paccyXaeHus  IpH
pelieHnn 3ajad,
JTIOKA3bIBATh
OCHOBHBIE TEOPEMBI
Kypca,

-BBIYHCIISATh
JIMHEHHBIE
AJIEMEHTBI U YTJIBI B
MPOCTPAHCTBEHHBIX
KOH(UTYpanusiXx,
00BEMBI U IUIOLIATNA
[IOBEPXHOCTEN
MPOCTPAaHCTBEHHBIX
Tenl u ux
MPOCTEUILINX
KOMOUWHAIINI;
-IPUMEHSIT
KOOPJMHATHO-
BEKTOPHBIM  METOJ
JUTST BBIYHCIICHUS
OTHOIIICHUH,
PacCTOSIHUH U YIJIOB;
-CTPOUTh  CEUYCHHS
MHOTOTPaHHUKOB U
n300paxkaTh CEUCHUS
TeJ BpallleHNs

duHaHCcoBasi MaTeMaTHKa

25 | ®opmyna CIOKHBIX MPOLEHTOB. 3a/1a4u O
BKJIaJax

26 | 3amaun Ha aHHYUTETHYIO CXEMY BBITUIATHI
KpeauTa

27 | 3apaun Ha U HEepeHIUPOBAHHYIO CXEMY
BBITUIATHI KPEIUTA

28 | Pemmenue 3a1a4 pUHAHCOBOM MaTeMaTHKH
Pa3INYHBIX BHJIOB

29 | Pemenue 3a1a4 pUHAHCOBOM MaTeMaTHKH

Dopmyiia CII0KHBIX
MPOLIEHTOB. 3a1a4H O
BKJIa/laX, KpeauTax, OaHkax.
Dopmyna CyMMBbI Y4JIEHOB
apudMeTHYeCKOl 1
T€OMETPUUYECKON ITPOrPeCCUil.
Hcnons3oBanue Npon3BOIHON
JUTA HAXO0XKIACHUA
HauOOJBIIETO U HAUMEHBLIETO
3HaYeHUH QyHKIHH.

VKII3

VKII3

VKII3

VKII3

VKII3

Yyamnmecs T0KHBI
YMETh:

-peuaTh 3aJa4u Ha
MIPOIICHTHI,
-peuaTh 3aJa4u Ha
ONTHUMH3AIINIO,
permarTh 3a71a4u o
BKJIAJIaX, KPEIUTAX,
OaHKax

I1P

I1P

I1P

I1P

Tabnuibl — IJ1aKaThI

IIpesenranmm

Kaprouku
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Pa3IMYHBIX BUAOB

30 | 3amayy HA OIITUMU3ALIUIO VYKII3 I1P
IIpuMeHeHne NPOU3BOAHOM K 4
HCCJIe0BAHNI0 PyHKIMI
31 | Bo3pacranue u yObiBaHue (QyHKIUI. IIpumeHeHne NpoU3BOAHOM K VKII3 | Yuammecs JOmKHBI B
3KCTpeMyMBI (byHKLII/II?'I WCCJICJIOBAHUIO (DYHKITUH U YMETh
32 | Iloctpoenue rpapuxos GyHKIM ¢ MOCTPOCHHUIO TPadUKOB. n;]c;i;co?;; .
NPUMeHEHHeM TIPON3BOJTHOI Hcnonp3oBanne MPOU3BOMIHBIX S TeMEHTADHEIX
33 | PenreHre TEKCTOBBIX 34, TPH PEIICHHHN yPABHCHHI 1 dynkumit u
Jla4y Ha HaXx0XKJICHUE YHKII
HEPaBEHCTB, TEKCTOBBIX,
HauOOJIBIIEr0 U HAMMEHBIIETO 3HAYCHUS brsmaeckux u MHTErpaIbl, TPUMEHS
q)yHKHI/H/I IpaBuJjia BBIYUCIICHUSA _
_ _ T€OMETPUYECKHX 337124, NPOM3BOIHBIX; =
34 | Pa30op 3amanuii o mpoussoaHoi u3 KUMoB | gaxosxnenne nanGonbirero u YKII3 | jccnenosars @O0, S <
HaMMEHBILIETO 3HAYECHUM. (YHKINU U CTPOUTH YO g Er 5
rpaduKH ¢ TOMOIIBIO ‘: E z
MIPOU3BOJHOM; 52 a
-pelaTs 3a1a4u ¢ E 2, ;cz
MMPUMCHCHUEM \E l::
YpaBHeHHs! S
KacaTelbHOHU K
rpaduky QyHKIUH;
-pelath 3a/1a4u Ha
HaXO0XJICHUA
HanOOITBIIIETO U
HauMCHBIICTO
3HA4YCHUS (QYHKIIUHN Ha
OTPE3KC
34 u,

Tunonocusa ypokoe

1.Ypoxk uzyuenust HoBoro Matepuaina (YMHM)

Lenv ypoka — uzyuenue u nepeuyHoe 3aKpenieHue Hoblx 3HaHUlL

2. Ypoxku 3akperuienust 3HaHui u popmuposanus YY1 (Y33udVYVY /)
L]env ypoka — evipabomxa ymeHui no npUMeHUIo 3HaHUll

3. ¥Ypok kommiekcHoro npuMenenust 3Hanui (YKII3)

lle]lb - 6blpa60m1<'a yMeHMlZ CamMoCmoAimeslbHO NPUMEHAMb SHARUA 6 KOMNJEKCe, 8 HOBbIX )YCI0BUAX

4.Ypoxk 0006mienus u cuctemaruzarmu 3HaHni(Y OuC3)

Lenv —0006wenue eOuHUYHBIX (hpasmMeHmMapHbIX, S1eMeHMaPHLIX) 3HAHULL 8 CUCTNEM).
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5. Ypok KOHTpOJIsI, OlleHKH | Koppekiwu 3HaHuid 1 Y Y [ ygammxcs (YKOK3uVYVY /)
Llenv — onpedenums yposernsb 00CMUNCEHUS NIAHUPYEMBIX Pe3YTbMamo8

®opma ypoka: /I3 — muddepenuupoBannsie 3amanusa, K3 — koppekuus 3nanuit, JI — nmexuus, 1P — npaktukym, T — tectupoanue, KCP —

KOHTPOJIMPYIOIIasi camocTosTeNnbHas padora, P — uccinenoBarensckas pabora, @O — dpoHTaNbHBINA onpoc, YO — ycTHBIN onpoc, I'P — rpynmosas
pabora, up - WHIAUBUAYAIbHAS paborta.

18



CnMCOK JINTepaTyphbl 1JIfl YUYUTE/ISI U YHAIIUXCSH:

. Anre6pa u Havana aHanm3a. 10 kiiacc: yaeOHHK Jij1s1 00111e00pa3oBaTeIbHBIX
yupexaenuit/ FO.M. Konsirun u gp. — M.: Maemosuna, 2007. — 346 c.: ui.
AnreOpa u Hauana aHanu3a. 11 kimacc: yueOHUK 115 001eo0pa3oBaTeIbHbIX
yupexaenuit/ FO.M. Konsrun u ap. — M.: Maemo3suna, 2007. — 346 c.: ui.

. Anrebpa u Hayajia aHajauza. 10-11xmacc: 3aJaUHUK T
obmeoOpa3zoBarenbHbix yupexaeauit/ A.I'.  MopakoBua u np. — M.:
Muemosusa, 2004. — 375 c.: ui.

. EI'D: marematuka: 2004-2005: KOHTPOJIBHBIE U3MEPUTEITHLHBIC MaTEpPHAIIb/
JL.O. lenuiena u ap. - M.: IIpocsemienue, 2005.- 80 c.

. Marematuka. EI'D.  KoHTponbHbIE  U3MEpUTENbHBIE  MaTEpHUabl.
MeTtoauueckue yka3zanus 1o noarotoBke. TecroBeie 3aganus./ JI.J1. Jlamro,
A.B.Mopo3zos, M.A.TIlonos. - M.: U3narenbcTBO «IK3amen», 2020. — 224 c.
. Coopnuk 3amauy no matemaruke ¢ pemenusmu. /Ilon pen. M. U. Ckanasu.-
M.: U3narensckuii JJlom OHUKC: Anbsne — B, 1999. — 624 c.

. Cuctema TpPEeHUPOBOYHBIX 33Jlad M YIOPAKHEHWH MO Marematuke./A. .
Cumomnos, /. C. bakaes, A. I'. Dnenbman u apyrue — M.: Tlp., 2020.-208 c.

. Co6oub b.B. u ap. [Tocobue nns noaroroBku k EI'D u nieHTpanu3oBaHHOMY
TEeCTHUPOBaHMIO 110 MatemaTuke. - PocroB H/Jlony: ®ennke, 2003.-352 c.

. YueOHO-TpEHUPOBOUHbIC  MaTepuanbl  Jyisi  noarotoku k  EID.
Marematuka./ Jlenumena JI.O. u ap. — M.:Uuremnekt — Llentp, 2004. 176 c.



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 coctabisul 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 cocrasisuia 2000p. 3arem 3apnaty noBsicviin Ha 20%, a
BcKope noHu3uin Ha 20%. CKOJIbKO CTajl MOoJay4aTh CIyKalii?
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.BeruncimTs:
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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