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IMosicuuTeILHASA 3aIMCKA.

PaGouas mporpamma pazpaboTanbl B cOoTBeTCTBUU ¢ [IpriMepHOi mporpaMmoii cpeIHero
(momHorO) OOpa3oBaHUs 1O MaTemMaTuke (0a30BBI ypOBEHb), C Yy4eTOM TpeOOoBaHUH
denepanbHOTO TOCYAapCTBEHHOTO O00pa30BATENBLHOTO CTAaHAapTa O0mero oOpa3oBaHUS U Ha
OCHOBE aBTOPCKHUX Iporpamm JiiHUKM Mopakosud A. I'. 1 CmupHoBoii 11.M.

KanennapHo-reMaTu4yecKuii IUIaH OPHEHTHPOBAH HA HCNOJb30BaHHE YUeOHUKOB:

1. MopnkoBuu A. I'., CemenoB I1.B. Anrebpa u Hagana maremarudyeckoro aHaimuza 10
kinacc (6a3oBblii u yriyOneHHelid ypoBeHb) / A. I'. Mopnkosuu, [1.B. CemenoB. — M.:
Mmuemo3suHa, 2019.

2. MopnkoBuu A. I'., Cemenos I1.B. Anrebpa n Havanma maremarndeckoro aHanmuza 11
kinacc (6a3oBblii u yriyOsneHHelid ypoBeHb) / A. I'. Mopakosuu, I1.B. CemenoB. — M.:
Muemo3zuHna, 2019.

3. .M. Cmupnosa, B.A. CmupnoB I'eomerpus 10-11 knaccel. ba3oBslii ypoBenb. — M.:
bunom. 2020

I'1aBHOM 1eJbI0 MIKOJBHOIO 00pPa30BAaHUsl SBISETCA pPa3BUTHE peOCHKA Kak
KOMIIETEHTHOH JINYHOCTH IIyTEM BKJIFOUEHHS €T0 B Pa3IMYHbIE BUIbI IGHHOCTHON 4€JI0BEYECKOM
NeSITeNbHOCTH: yueba, TO3HaHUs, KOMMYHHUKAIUs, MIpopecCHOHAIbHO-TPYI0BOH BBIOOD,
JMYHOCTHOE CAMOPA3BUTHE, IEHHOCTHBIC OPUEHTAIINH, TIOUCK CMBICIIOB XHU3HeaesTensHocTH. C
9THX NO3MLMN 00yueHHe paccMaTpHUBAETCs KakK MPOLECC OBJIAJCHHsI HE TOJIKO ONpe/eleHHON
CyMMOW 3HAaHMW M CHCTEMOM COOTBETCTBYIOIIMX YMEHHUH M HAaBBIKOB, HO M KakK IpPOLECC
OBJIa/ICHUS] KOMITETEHIIUAMHU. DTO ONPEAETUIO HeJan 00yUYeHHsI MaTeMaTHKH:

e hopMHpOBaHHe TPEACTABJECHMII O MaTeMaTHKe KaK YHHMBEPCAJIbHOM SI3bIKE€ HAYKH,
CpeACTBE MOJCIUPOBAHMS SIBIICHHI U TMPOILIECCOB, 00 HIESIX U METOJIaX MaTeMaTHKH;

® pa3BUTHE JOTHYECKOTO MBIIICHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHUs,
QITOPUTMUYECKOHN KYJIbTYpPbI, KpUTHYHOCTH MBIIIICHUS HA YPOBHE, HEOOXO0AUMOM JUisl OyayIien
npodeccCuoHaNBHOM e TENIbHOCTH, a TAKXKe IMOCJIEIYIOIIEro 00y4eHUsl B BHICIIEH IITKOJIE;

e OBJIaJleHHE MATeMATHYeCKMMH 3HAHMAMH W YMEHHMAMH, HEOOXOTUMBIMH B
MOBCEHEBHOM KM3HHU, JUI U3YUEHHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX JUCIUILIMH Ha 6a30BOM
ypOBHE, s IoidyuyeHuss oOpa3oBaHusi B o0jacTdx, He TpeOyrouux yriyoaeHHON
MaTeMaTHYeCKOM MOJIrOTOBKH;

e BOCNIMTAHUE CPEJCTBAMM MAaTEMAaTUKHU KYJIbTYPbl JIMYHOCTH, MOHHUMAHUS 3HAYMMOCTHU
MaTeMaTHKH JUI HAYYHO-TEXHWYECKOTO IPOrpecca, OTHOIICHHS K MaTeMaThKe Kak K 4YacTh
00I11e4eNTOBEYECKOW KyJIbTYyphl Yepe3 3HAaKOMCTBO C MHCTOpPHEH pa3BUTHS MaTEeMaTUKH,
DBOJIIOINEN MaTeMaTHIECKUX UIEH.

Ha ocHoBanuu tpeGoBanuii denepasbHOrO TOCYAAPCTBEHHOTO 00pPa30BaTENBHOIO
CTaHJapTa B COJAEpKaHMM KaJeHJapHO-TEMaTHYeCKOro IUIAHUPOBAaHUSA MpEeanoaraercs
peann3oBaTh AKTyajbHbIE B HACTOAIIEe BpeMs KOMIIETEHTHOCTHBIH, JIMYHOCTHO -
OpPUECHTHUPOBAHHBIH, NEATEIHHOCTHBIIN MTOIXO0IbI, KOTOPBIE OMPEILIISIOT 3a1a4H 00y YeH s :

® CUCTEeMAaTU3aluUsl CBEICHUI O YHCIIax; U3yYeHHEe HOBBIX BUJIOB YHCIIOBBIX BBIPAKEHUH U
GbopMyrT; COBEpIICHCTBOBAaHME TPAKTUYECKUX HABBIKOB W BBIYHCIHTEIBHON KYJIBTYPHI,
pacuiMpeHre M COBEPIICHCTBOBAaHHE aireOpanveckoro ammapara, CcHOpMHUPOBAHHOTO B
OCHOBHOM IIIKOJIE, M €r0 MPUMEHEHHUE K PEIICHHIO MaTeMATHIECKUX M HEMaTeMaTHUECKUX 3a71ad;

® pacmMpeHre M CHCTeMaTH3alus OOIIWX CBEICHUH O (YHKIMAX, TOMOJHEHHE Kiiacca
U3ydaeMbIX (PYHKIUH, WIUTIOCTpAIs UPOTH IPUMEHEHUs QYHKIMN U1 ONUCAHUS U U3YUYEeHUS
peabHbIX 3aBUCUMOCTEM;



® U3y4YEeHUE CBOICTB IPOCTPAHCTBEHHBIX TeN, (OPMHUPOBAHUE YMEHMS HPUMEHSThH
[I0JIyY€HHBIE 3HAHUS JUIsl PEILICHUS] IPAKTUUECKUX 3a/1ay;

® DAa3BUTHE MPEICTABICHUM O BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B
OKpY’XarolleM MHUPE, COBEPUICHCTBOBAHMWE WHTEIUIEKTYaJbHBIX M PEUYEBBIX YMEHUU IIyTeM
o0oramieH1s: MaTeMaTU4eCKOro A3blKa, Pa3BUTHS JIOTMUYECKOTIO MBIIIUICHHUS;

® 3HAKOMCTBO C OCHOBHBIMM HJ€SIMU U METOAAMH MaTEMaTHYECKOIO aHAJIN3A.

I eamn.

H3yuenue mamemamuxu 6 cmapuwien wikone Ha 0A3080M Ypo6He HANPAGIEHO HA
docmudiceHue cedyroumux yeeu.

e (popMHpOBaHHE NPeACTABJICHUH O MaTEMATUKE KAaK YHUBEPCAJIbHOM f3BbIKE HAYKH,
CpeACTBE MOJCIMPOBAHMS ABJICHUN U MPOLIECCOB, 00 MJIEAX U METOJIaX MaTEeMaTHKU;

e pa3BUTHe JIOTUYECKOTO  MBIIUICHHUS, TMPOCTPAHCTBEHHOTO  BOOOpaKeHUS,
QITOPUTMUYECKON KYyJbTYpbl, KPUTUYHOCTH MBILIUIEHUS Ha YPOBHE, HEOOXOJUMOM JJs
oOydyeHHs B BBICHIEM IIKOJIE IO COOTBETCTBYIOIIEH CIELMAIbHOCTH, B Oynyuein
npodecCHOHATIBLHOMN 1eATeNbHOCTH;

® OBJIAJlcHMe MaTeMAaTHYeCKMMH 3HAHUSIMM W YMEHHMSAMH, HEOOXOAMMBIMHU B
MIOBCEIHEBHOM XKU3HHU, VI U3YUYCHHUS IIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIUIUIMH Ha 6a30BOM
YpOBHE, M TONydyeHus oOpa3oBaHusd B oOnacTsaX, He TpeOyrolmx yriyOJeHHOH
MaTeMaTU4YeCKOI MOJATrOTOBKHY;

e BOCIIMTAHME CpPEICTBAMU MAaTEMAaTHKU KyJbTypbl JIMYHOCTU: OTHOLUEHUS K
MaTeMaTUKe KaK YacTH OOIEYeOBEUYEeCKON KyJIbTYypbl: 3HAKOMCTBO C MCTOpPUEW pa3BUTHUS
MaTEMaTUKH, JBOJIOLUEN MaTeMaTH4YEeCKUX UAECH, NOHMMAHHsA 3HAYMMOCTU MAaTEMAaTUKU JIs
0OLIECTBEHHOI'O IIpOrpecca.

Cornacno @enepanbHOMy 0a3MCHOMY Yy4yeOHOMY IUIaHy Juis 0Opa30BaTeNIbHBIX
yupexaenuit Poccuiickoii ®@enepanuu A 00s3aTeNbHOTO M3yYEHUsT MaTEMaTHKU Ha 3Tare
OCHOBHOTI'0 00111ero o0pa3oBaHusi OTBOAUTCA He MeHee 280 yacoB U3 pacdera 4 yaca B HEJEIIO.
[Tpu 3TOM mpenmonaraercs MOCTPOEHUE Kypca B (opMe MOCIeA0BATEILHOCTH TEMaTHUYECKHX
0JIOKOB C Uepe/J0BaHUEM MaTepualia o ajnredpe, aHaau3y, AMCKPETHOM MaTeMaTHKe, TEOMETPUH.

[Tporpamma paccuntana Ha 272 y4eOHBIX Yaca.

OO0u1e yyeOHbIEe yMEHHSI, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH.

B xozne ocBoeHus conepkaHusi MaTeMaTH4eckoro oOpa3oBaHUs ydalllMEeCs] OBJIAJIEBAIOT
pa3sHOOOpa3HBIMU CIIOCOOAMU 1A TENLHOCTH, TPUOOPETAIOT U COBEPIIEHCTBYIOT OIIBIT:

® IIOCTPOEHHUS U MCCIENOBAaHUS MaTEMaTHYECKUX MOJEIEH I OMMCAHMS M PELICHUS
MPUKIAIHBIX 3a7a4, 3a7a4 U3 CMEXHbBIX TUCIUIUINH;

® BBIIIOJHEHUS M CaMOCTOSITEJIBHOTO COCTAaBJICHHs AJITOPUTMUYECKUX NPEANUCAHUN U
MHCTPYKUMH Ha MaTeMaTHYeCKOM MaTepuaye; BBIMOJIHEHUS pPACYETOB IMPAKTUUECKOTO
XapakTepa; HCIOJIb30BaHUSA MaTeMaTHYecKuX (OpMysl M CaMOCTOSITEIBHOIO COCTaBJICHHUS
dbopMy Ha OCHOBE 00O0OIIIEHUST YACTHBIX CIIy4aeB U IKCIIEPUMEHTA;

®  CaMOCTOSITENIbHOM paboThl C HMCTOYHMKAMH UHPOpManuu, OOOOUIeHUs U
cUCTeMaTH3aluy OJTYyYeHHOM nH(pOpPMAaLUK, UHTETPUPOBAHHUS €€ B TMYHBIN OIBIT;

® [IPOBEJEHUS [OKA3aTENbHBIX PACCYKICHHUH, JIOrMUYEeCKOro OOOCHOBaHMS BBIBOJIOB,
pa3iavueHuss JOKa3aHHBIX W  HEAOKA3aHHBIX  YTBEP)KJIEHUH, apryMEHTUPOBAHHBIX U
HMOLIMOHAIBHO YOEAUTEIbHBIX CYXKICHUM;

® CaMOCTOSITEIbHOM U KOJIJIEKTUBHOM JEeSATENbHOCTH, BKJIIOYEHHSI CBOUX PE3YyJIbTaTOB B
pe3yabTaThl PabOThl TPYIIBI, COOTHECEHHWE CBOETO MHEHHMS C MHEHHMEM JIPYIMX YYaCTHHKOB
y4e0HOr0 KOJUIEKTHBA U MHEHHUEM aBTOPUTETHBIX HCTOUYHUKOB.

Cucrema ypoKOB yCIIOBHA, HO BCE K€ BBIIEISIOTCS CIEIYIOIINE BUBL:

Ypok-nexkuus. Ilpennonaraiorcss COBMECTHbIE YCWIMSI YUWUTENsl W YYEHHUKOB JJIs
peumieHuss oOmie mpoOieMHON TO3HaBaTeNbHOW 3amaun. Ha TakoM ypoke HCIosib3yeTcs
JEMOHCTPALIMOHHBIM MaTepuan Ha KOMIIbIOTepe, pa3paOOTaHHBIN ydHTEIeM WIM yYEeHUKaMU,
MYJIbTUMEANNHBIE IPOILYKTHI.



Ypok-npaktukyM. Ha ypoke ydammecs paOOTai0T HaJ pasiM4YHbIMM 33JaHUSIMH B
3aBHCUMOCTH OT CBOEH IMOATOTOBIEHHOCTH. Buabl paboT MOryT OBITH CaMBIMH pa3HBIMU:
IIMCbMEHHBIC HCCIECIOBAaHUA, pEIICHUE Pa3JIMYHBIX 3a7a4, W3Y4YCHHE CBOMCTB pPa3JIM4YHBIX
(GyHKIMH, TpaKTHYeCKOe MPUMEHEHHE Pa3JIMYHbIX METOJIOB pelieHus 3ajgad. Kommbrorep Ha
TaKUX YpPOKaxX HCIOJb3YeTCS KaK DJJICKTPOHHBIA KAJIBKYJATOP, TPEHAXKEP YCTHOIO CYETA,
BUpPTyalibHast 1a00paTOpHsi, UICTOYHUK CIIPABOYHON MH(POPMALIUH.

Ypok-ucciaegopanue. Ha ypoke yuammuecs pemaroT —NpoOJIEMHYI0 — 3aj1ady
HCCJIE0BATENIBCKOIO XapakTepa aHAIMTHUYECKUM METOJOM M C IIOMOILIBIO KOMIIBIOTEpA €
UCIOJIb30BAaHUEM Pa3IMYHbIX J1a00paToOpuil.

Kom0uHupoBaHHBII YPOK ITpeanoaracT BhIOJIHEHUE padoT U 3a1aHuil pa3HOTO BUA.

Ypok pemenus 3aaay. BeipabaTbIBaroTcsl y ywaluxcs yYMEHMs M HaBBIKM DPELICHUs
3alad Ha YpOBHE 00s3aTenbHOW HM BO3MOXKHOH MOATOTOBKE. JIt0OOW yuammiics MOKeT
UCIOJIb30BaTh KOMIIBIOTEPHYI0 HMH(OPMAIMOHHYI0 0a3y IO METOAAaM pELIeHHs pPAa3IUYHbIX
3ajad4, 0 CBOMCTBAM AJIEMEHTAPHBIX (DYHKIHA U T.1.

Ypok-tect. TectupoBaHHe NPOBOJUTCA C LEIbI0 TUATHOCTUKU IPOOETIOB 3HAHMM,
KOHTPOJISI ypOBHS OOYYEHHOCTH Yy4allUuXcs, TPEHUPOBKM TEXHUKE TECTUpPOBaHMs. TecTbl
IIpeJUIaraloTcs Kak B IIEYaTHOM TAaK U B KOMIIBIOTEPHOM BapuaHte. [IpyyeM B KOMIBIOTEPHOM
BApUAHTE BCErJa C OrPAHUYECHUEM BPEMEHH.

Ypoxk-3a4yer. YCTHBII OIIPOC YYaIUXCS IO 3apaHEe COCTABIECHHBIM BOIPOCAM, a TAKKe
peueHue 3a1a4 pasHoro YpoBHs 110 U3yYEHHOU TeMe.

Ypok-camocrositesibHast padora. Ilpennararorcs pasHbele BHIBI CaMOCTOSITENIBHBIX
paboT: JABYXypOBHEBasi — YPOBEHBb O0s3aTEIbHON MOATOTOBKU - «3», YPOBEHb BO3MOXKHOMH
MOATOTOBKH - «4» 1 «5».

Ypok-koHTpoabHAasA padoTa. [IpoBoanuTCcs HA IBYX YPOBHSX:

YPOBEHb 00513aTeJIbHON MOJATOTOBKH - «3», YpOBEHb BO3MOKHON MOATOTOBKU - «4» U «5».

KomnbrorepHoe oGecrieueHue ypokos.

B pazgene paboueit mporpammel «KommbioTepHoe oOecrneueHHe» CIUIAaHUPOBAHO
IIPUMEHEHNE UMEIOIINXCSI KOMIIBIOTEPHBIX MPOAYKTOB: I€MOHCTPALMOHHBIA MaTEpHall, 3aJaHus
JUIi  YCTHOTO OIpOCa YydYalluXcs, TPECHUPOBOYHBIE YIPAXKHEHUs, a TaKKe pasIu4HbIe
AIIEKTPOHHBIEC YUEOHUKH.

JleMOHCTpallMOHHBINA MaTepuan (CIaiIbl).

Coznaetrcst ¢ 1enbio OOecreyeHus] HarIsiAHOCTH TNPH HM3YyYEeHUH HOBOTO Marepuana,
UCIIOJIB30BaHUs IpU OTBeTax ydamuxcs. lIpumeHeHue aHMManuu 0pU CO3JNAHUM TaKOIO
KOMITBIOTEPHOT'O IPOAYKTAa IO3BOJSET pPAacCMaTpPUBaTh BONPOCHI MATEMATHYECKOW TEOPHH B
JIBIDKEHUH, 00ecneuuBaeT Jpyroil MoaxoJ K U3yYEeHHIO HOBOIO MaTepHuala, BbI3bIBAET
MOBBIIIEHHOE BHUMAHUE U UHTEPEC Y YUaIIUXCA.

N3ydeHne MHOTMX T€M B MaTE€MAaTUKE CBA3aHO C 3HAHHMEM M IIOHMMAaHHEM CBOMCTB
arieMeHTapHbIX (yHKIUH. PeleHne ypaBHEHUI, HEPABEHCTB, Pa3jMUYHbIX 3a7ad Mpeiroaraet
riyOOKoe 3HaHWE TOBEJIEHHs 3JIeMeHTapHbIX (yHKiui. HayuuThecs pacno3HaBarh rpaduku
Takux QYHKIHI, CyMeTh paccka3zaTh 00 UX CBOMCTBaX MOMOTalOT KOMIIbIOTEPHBIE CIAiIbI.

[Tpu pemienuu mOOBIX 337a4 UCHOJIB30BaHME TpauuecKol MHTEpPHpEeTalluy YCIOBUS
3aJjauM, €€ PEIICHUs IO3BOJSEeT Y4allluMCs MOHSATh MaTeMaTHUYeCKylO WJEI0 pellleHus, Oosee
rJ1yOOKO OCMBICIUTh TEOPETUYECKHI MaTepHall 10 JaHHOU TeMe.

3agaHus 10151 YCTHOIO cuyeTa.

OTH 3aJaHus JAlOT BO3MOXKHOCTb B YCTHOM BapHaHTe OTpabaThiBaTh pas3JIndHbIC
BOIIPOCHI TEOPUH W MPAKTHKH, IPUMEHSS NMPUHUMIIBI HATJSIHOCTH, JTOCTYMHOCTH. X MOXKHO
UCIIOJIb30BaTh Ha JIIOOOM ypOKe B peXXHME yUUTeNb — YUYCHUK, B3aUMOIIPOBEPKH, a TAKXKE B BUJIE
TPEHUPOBOYHBIX 3aHATU.



I[InanupyeMble pe3y/bTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa.

B pe3yabTare udyyeHuss MaTeMATUKHU HA 0230BOM YPOBHE YUEHHUK [10JIZKEH

3HAMb/NOHUMAMD .

® 3HAYCHUE MATEMATHUYECKOW HAyKW JJIsl pelIeHUs 3a7ad, BO3HUKAIOUIUX B TECOPUU H
MIPaKTUKE; IIUPOTY U B TO K€ BpEMsl OrPAHMYEHHOCTh IPUMEHEHUSI MATEMATUYECKUX METOJIOB K
aHaJM3y U UCCIIEIOBAHMIO MTPOLIECCOB U SABJICHHI B IPUPOAE U OOILECTBE;

® 3HAYEHUWE NPAKTUKH U BOIPOCOB, BO3HHUKAIOIIUX B CaMOM MareMmaTuke MJis
dbopMUPOBaHHUS M Pa3BUTHUS MATEMaTUUYECKOW HAyKW; HCTOPUIO Pa3BUTHUS TMOHATUS 4YHCIA,
CO3JJaHUsI MaTEeMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTUS T€OMETPUH;

® YHUBEpPCAJbHbII XapakTep 3aKOHOB JIOTMKM MAaTEMaTUYECKHX pacCyX ACHUH, HX
IPUMEHUMOCTb BO BCEX 00JIACTSAX YEIOBEUECKOM J1eATENbHOCTH;

® BEPOSITHOCTHBIN XapaKTEeP Pa3IMYHBIX MPOLIECCOB OKPYKAIOIIETO MUPA.

Anareopa

Ymemn:

® BBLINOJHATH apu(METHUYECKHe EHCTBUS, COYeTas YCTHbIE M MHUCHMEHHBIE MPUEMBI,
MIPUMEHEHUE BBIYUCIUTEIbHBIX YCTPONCTB; HAXOJIUTh 3HAYEHUs KOPHS HATypalbHOM CTEIEHH,
CTCTICHH C pAIlMOHAIBHBIM TIOKAa3aTelieM, JiorapudMa, HCHONIB3YS TpH HEOOXOIMMOCTH
BBIYHMCIIUTENIbHBIE YCTPOMCTBA; IOJIb30BAaThCA OLIEHKOM W MPUKUAKOM NpH IPAKTUYECKUX
pacuerax;

® IPOBOAWTH MO H3BECTHBIM (OpMyJIaM M MpaBuUiaM MpeodpazoBaHus OyKBEHHBIX
BBIPQXCHHH, BKJIFOYAIONIUX CTEIICHU, PAJUKAIIBI, Jorapu(PMbl ¥ TPUTOHOMETPUICCKHE (PyHKIINM;

® BBIUUCIATH 3HAUCHUS YHCIOBBIX M OYKBEHHBIX BBIPOKCHUN, OCYIIECTBIISISA
HE0OXO0IUMBIE TTOJICTAHOBKH U MPpeoOpa3oBaHus;

UCnOIb306amb NPUOOPEMEHHbLE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeIbHOCHU U
NO6CEOHEGHOU HCUSHU:

e ISl TPAKTUYECKUX pacdyeToB 1o ¢opmyiaM, BKIoYas (HOpPMYJIbI, CoJepiKaliue
CTENEeHH, paJAUKalbl, Jorapu@mbl U TPUTOHOMETpUYECKHE (YHKIUHU, HCIONB3YS MpHU
HEO0OXOAMMOCTH CTIPABOYHBIE MaTEPUAJIbl U TPOCTEUININE BHIYUCIUTEIbHBIE YCTPOIMCTRA.

DOyHKUMH U TPapuKH

Ymemo:

® OIpeAeNATh 3HAYCHHE (DYHKIMU MO 3HAYEHUIO apTyMEHTa IPH Pa3UYHBIX CIOco0ax
3aanus QyHKIUY;

® CTPOUTH IpapUKU U3yUEHHBIX (PYHKIIHIA;

® OIMCBIBATH 1O TPaAPUKY U 8 NPOCMEUUUX CLYUAAX HO gbop/vtyjze2 NIOBEJICHUE U CBOMCTBA
byHKIUHI, HaxoAUTh M0 TpaduKy GYHKIUN HAHOOJbIINE U HAUMEHbBIIINE 3HAYCHHUS;

e pelaTh ypaBHEHHMsI, IPOCTEHIINE CUCTEMBI YPaBHEHUH, UCTIONB3YS c80UCMEa (yHKYuil
U UX IpaUKoB;

UCnOJ1b308aMb NPUOOPEMEHHbIE 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0esAmeIbHOCMU U
NOBCEOHEGHOIL HCUZHU:

® ISl ONMCAHUS C MOMOIIBI0 (QYHKIMH pa3NUYHBIX 3aBUCHUMOCTEH, MpeICcTaBICHUS UX
rpaduuecku, HHTEpIpeTalu rpaduKoB.

Hayana maTeMaTH4eCKOro aHAJIN3a

Ymems:

® BBIUUCIATH TPOMU3BOJHBIE U NEpBo0OpasHvie SIEMEHTApHBIX (DYHKIUM, HCIONb3ys
CIIPaBOYHbBIE MaTEepUAIbI;



® 1CCIENOBAaTh B INPOCTEHININMX ClIy4asX (QYHKUMM HAa MOHOTOHHOCTb, HaXOJUTh
HauOoOJNbIINE ¥ HAaUMEHbIINE 3HAa4YeHUS (QYHKUUH, CTPOUTH TpadUKd MHOTOYICHOB U
npoCmeuuux payuoHaIbHblX GyHKYul ¢ UCTIOJIb30BaHUEM alapara MaTeMaTH4YeCKOro aHaJIN3a;

® GLIYUCTAMb 8 NPOCMEUWUX CYUASAX NIOWAOU C UCNONb308AHUEM NEPBOOOPAZHON,

UCnOIb308aMb NPUOOPEMEHHBIE 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeTbHOCU U
NOBCEOHEEHOIL HCUSHU:

e I pELIeHUs NPUKIAAHBIX 33Ja4, B TOM YHCIE COLUAIbHO-)KOHOMUYECKUX H
¢u3nyeckux, Ha HauOOJbIIME M HAMMEHBIIME 3HAYeHMs, Ha HAaXOXXICHHE CKOPOCTH U
YCKOPEHHUS.

YpaBHeHMsI M HEPABEHCTBA

Ymemo:

e pemaTh palMoHaNbHBIC, [OKAa3aTeNbHBIE M JIOTapU(PMHUUYECKHE YypaBHEHHUS U
HEPABEHCTBA, npocmenuiue uppayuoHalbHule U MpueoHOMempuiecKue ypasHeHus, ux Cucmembt,

® COCTaBJISITh YPAaBHEHMSI U HEPA8eHCmEa TI0 YCIOBUIO 33]1a4H;

® HCIIOJIb30BATh IS MPUOIMKEHHOTO PEIICHHUs YpaBHEHUH M HEPABEHCTB TpapUUECKHit
METOJ;

e uy300paxaTb HAa KOOPJAMHATHOW IJIOCKOCTM MHOXKECTBA PEIICHUNH MPOCTEHIINX
YPaBHEHUH U X CUCTEM;

UCnOJ1b306aMb NPUOOPEMEHHbIE 3HARUA U YMEHUA 6 NPAKMUYECKOU 0eAmenbHOCmU U
NnO6CEOHEGHOU HCUSHU:

® JIJIsl IOCTPOEHUS ¥ UCCIIEA0BaHUs IPOCTEHIINX MATEMAaTUYECKUX MOJIETICH.

DJieMeHTbl KOMOMHATOPUKH,
CTATHCTHKHU U TEOPHHU BEPOSATHOCTEH

Ymemo:

e pemiate MpOCTEHIIMEe KOMOMHATOpHBIE 3aJayd METOAOM Iepedopa, a TaKke C
MCII0JIb30BaHUEM U3BECTHBIX (POPMYII;

® BBHIYKCIIATH B IPOCTEHIINX CIy4yasiX BEPOATHOCTH COOBITUI Ha OCHOBE MOJCUETa YHclia
HCXOJIOB;

UCnOJ16b306aMb NPUOOPEMEHHbIEe 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeabHOCHU U
NnO6CEOHEGHOU HCUSHU:

e I aHANM3a PEAJbHBIX YKCIOBBIX JaHHBIX, MPEACTABICHHBIX B BHJE AMATPAMM,
rpauKoB;

e aHanM3a HHGOPMAILIUU CTATUCTUYECKOTO XapaKTepa.

I'eomerpus

Ymemo:

e pacro3HaBaTh Ha 4YepTeKax U MOJENSIX IMPOCTPAHCTBEHHbIE (OPMBI; COOTHOCUTH
TpeXMepHbIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUIMHU;

® ONKUCHIBATH B3aUMHOE PpACIOJIOKEHHE MPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,
ap2yMeHmupo8amy C60U CYHCOEHUs. 00 IMOM PACNOTIONCEHUU,

® aHANM3UPOBaTh B NPOCTEHIIMX CIyyasX B3aUMHOE pACHOJOXKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

e 1300pakaTb OCHOBHbIE MHOTOTPAaHHUKHM W KPYIJIbIE Te€Ja; BBINOJIHATH UYEPTEXKHU IO
YCIIOBUSM 3ajay;

® crmpoums npocmeuiuiue cevenus Kyoa, npusmbl, RUpAmMuobL,

e pemaTrh IUIAHUMETPUYECKHE U MPOCTEHIINe CTEepeoOMETpUYEeCKHe 3aJadyd Ha
HaXOJKJCHHE TeOMETPUUYECKUX BEIMYMH (JUTHH, YTJIOB, IUIOIIAAeH, 00bEMOB);

® JCTOJb30BaTh NMPU PEIICHUH CTEPEOMETPUUYECKUX 3ajiau IJIaHUMETpUYeCKHe (PakThl U
METO/IBI;

® [IPOBOJIUTH J0KA3aTEJbHbIE PACCYXKICHUS B XO/I€ PELICHMS 3a/1a4;

UCnONb306amb NPUOOPEMEnHble 3HAHUA U YMEHUA 6 NPAKMUUECKOU 0eAmMeTbHOCMU U
NO6CEOHEGHOIL HCUSHU:



® ISl MCCIIeIOBAaHMS (MOJICIMPOBAHNS) HECTIOXKHBIX PAKTHUECKUX CUTyalluii HA OCHOBE
U3yYeHHBIX (HOPMYIT U CBOMCTB UTYD;

® BBIYHCICHUS OOBEMOB U IUIOIIA/CH IOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEN IPH
pELICHUH IPAaKTUYECKUX 3a/1ad, MCHOJB3YyS TMPH HEOOXOAMMOCTH  CHPAaBOYHHKHA |
BBIYUCIUTEIbHBIC YCTPOMCTBA.



Conep:kanue y4eOHOro npeamera.

AJITEBPA (10 knacc)
IIpeoOpa3oBaHusi NpoOCTeHINX BbIPAKEHUH, BKIIOYAIOMUX apUPMETHICCKHE
oIepanuy, a Tak)Ke Olepaltio BO3BEACHUS B CTEIIEHb.

OcHoBbl TpUroHomMerpuu. CUHyC, KOCHHYC, TAHT'€HC, KOTAHT€HC MIPOU3BOJIBHOTO yTJa.
Paguannas wmepa yruma. CuHyC, KOCHHYC, TaHI€HC U KOTaHreHc uuncia. (OCHOBHbIE
TPUTOHOMETPUUECKHE TOXecTBA. DPopMmyJibl puBeaeHusl. CUHYC, KOCUHYC U TAaHI€HC CYMMBbI U
pazHocTu JABYX yrioB. CHHYC M KOCHUHYC JBOHHOro yria. @opmyivl NOI0BUHHO20 Y2id.
Ilpeobpaszosanus cymmvl MpUSOHOMEMpPUYECKUX (QYHKYUU 6 npoussedeHue u npou3eeoeHus 6
cymmy. Buipasicenue mpucoHomempuieckux QyHKyull uepe3 maHeeuc nolo8UHHO20 ap2yMeHmda.

[IpeoOpa3oBaHus NOPOCTEMIINX  TPUTOHOMETPUUECKHUX  BBIPAKEHUHU. IIpocmeiiwue
mpu2oHoMempuiecKue ypagHeHus. U Hepagencmed. Apkcunyc, apkkOCUHyc, apKmaH2enc Yucia.
OYHKIIU

Oynkuuu. OO6sacTb OmnpeAereHus U MHOXKECTBO 3HaueHMH. ['padux  yHKIuM.
[Toctpoenne rpadukoB (QyHKIWH, 3aJaHHBIX Pa3IUYHBIME criocobamu. CBoiicTBa (YHKIHWI:
MOHOTOHHOCTb, YE€THOCTb W HEYETHOCTb, INEPHUOJUYHOCTb, OIPAaHUYEHHOCTb. [IpomexyTku
BO3pacTaHusd U yObIBaHUS, HaAWOOJbIIEE W HAUMEHbIIEE 3HAYEHHUS, TOYKU OHKCTpeMyMa
(JlokampHOrO ~ MakcMMymMa M MuHMMyMa). ['paduyeckas wunHtepnperauus. [Ipumepst
(YHKIIMOHAJIbHBIX 3aBUCUMOCTEN B PEATIbHBIX MPOLECCAX U SIBICHUSAX.

Bepmuxanvnvle u copuzonmanvuvie acumnmomul epaguxos. I paguku opobHo-1uHelnblx
@ynxyuil.

Tpuronomerpuyeckue (QyHKIMH, MX CBOHCTBA U IpaMK; NEPUOAUYHOCTb, OCHOBHOMU
HEPUOA.

[TpeoOpa3oBanusi rpauKoB: NapajuledbHbI MEPEHOC, CUMMETPHUSI OTHOCUTEIIBHO OCei
KOOPJIMHAT U CUMMEMPUs OMHOCUMENbHO HAYANA KOOPOUHAM, CUMMEMPUs OMHOCUMENbHO
APAMOU Y= X, pACMANCEHUEe U Cocamue 8001b ocell KOOPOUHAM.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

Ilonamue o npedene nocnedosamenvnocmu. Cywecmeoganue npeoena MOHOMOHHOU
02panuyenHou nocieoogamenvhocmu. JlJIMHA OKPYKHOCTH M IUIOIIAAb Kpyra Kak Ipeienbl
nocienoBarenbHOCcTeN. beckoHeuHo yObIBaroIas reoMeTpuyeckast Iporpeccus u ee CyMmma.

Ilonamue o nenpepvigHocmu QyHKyuu.

[TonsiTHE O MPOU3BOJHON PYHKLUH, PU3MUECKHUI U TEOMETPUUYECKHI CMBICI TPOU3BOAHOM.
VYpaBHeHue KacaTeabHOU K rpaduky GyHkumu. [Ipou3BogHbIE CYyMMBI, pa3HOCTH, IPOU3BEACHNUS,
yacTHOro. [Ipon3BOAHBIE OCHOBHBIX AJIEMEHTApPHBIX (YHKIMHA. I[IpuMeHeHue MpOM3BOAHOM K
uccieIoBaHuI0 (QYHKUMH U MOocTpoeHuto rpaduxos. [Ipumepsl nMcnosib30BaHUs MPOU3BOJAHOMN
JUIL HAXOXKIECHMS HAWIIy4dlllero peleHWs B NPUKIAAHBIX, B TOM 4YHUCIE COLUAIbHO-
HPKOHOMMUECKUX, 3agadax. HaxoxkaeHue cKOpocTH A Ipolecca, 3aJaHHOTO (OpMYJION WU
rpadukom. Bropas npousBoaHas u ee GU3NUECKUN CMBICIT.

YPABHEHUA U HEPABEHCTBA
Pemenne TpUroHOMETpUYECKUX YPAaBHEHUM.

OcCHOBHBIE TIpUEMBl pELIEHHsS CHCTEM YpaBHEHHH: TIOJCTaHOBKa, anredpanyeckoe
CJI0’)KE€HHE, BBEJICHHE HOBBIX NEPEMEHHBIX. PaBHOCHIIBHOCTh ypaBHEHMI, HEPABEHCTB, CHUCTEM.
Pemlenne npocTEeHINUX CUCTEM YpaBHEHHM C JBYyMS HEW3BECTHBIMU. Pelienue cucrem
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

Hcnonb3oBanue CBOMCTB U rpaduKOB (PyHKILUI NP pelIeHNH YpaBHEHUH U HEpaBEHCTB.
Meton wunTepBanoB. M3o0pakeHne Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBA pEIIeHUN
YPAaBHEHU U HEPABEHCTB C JBYMS IIEPEMEHHBIMU U UX CUCTEM.

[IppuMeHeHnEe MaTeMaTHMYeCKUMX METOJOB Ul PEIICHUS COJEp KAaTeNIbHBIX 3a1ad W3
pa3NMYHBIX OOJIacTe HayKu W TNpakTHKH. MHTepmperanus pe3ynibTaTa, Y4YeT pealbHbIX
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OTpAaHUYECHUH.
TFEOMETPUSA

IIpsimMble U NJI0cKOCTH B mpocTpaHcTBe. OCHOBHBIC MOHSATUSL CTEPEOMETPUH (TOUKA,
npsiMasi, III0CKOCTh, MPOCTPAHCTBO).

[lepecekaromuecs, mapajjielibHble M CKPEIIMBAIOIIMECS TMpsIMbIe. YTOJI MEXIy
npsiMbIMH B TipocTtpaHctBe. l[leprieHnukynsipHocTh  mpsiMbix.  [lapamienbHOCT UM
NEPIEeHIUKYJISIPHOCTh NPSIMOM M IJIOCKOCTH, MPU3HAKU U CBOWCTBAa. TeopemMa O Tpex
nepneHauKysipax. llepnenaukyisp 1 HakJIOHHasA. YTOJI MKy IPSIMOU U IIJIOCKOCTBIO.

[lapanienbHOCTh IUIOCKOCTEW, MEPHEHAUKYJISPHOCTh IUIOCKOCTEH, TMpU3HAKH H
CBOWCTBA. J[8yepanHvlil Y20, TUHEUHbLU Y20 08YCPAHHO20 Y2id.

PaccrosiHnust oT TOUkM [0 TmJIOCKOoCcTU. PaccrosHme OT mnOpsAMON 10 MJIOCKOCTH.
Paccrostnue Mexay napasuieabHbIMU IUIOCKOCTSIMH. PaccTosiHMe MeXy CKpelMBatolUMUCS
PSIMBIMHU.

[TapannensHoe IIPOEKTUPOBAHHUE. 1Inowaow OPMO2OHANLHOU npoexyuu
MHo20y20nbHUKA. 300paxeHne MpoCcTpaHCTBEHHBIX (PUTyp.

MmHuororpannauku. Bepmunbl, pebpa, rpaHu  MHOTrOrpaHHuka. Paseepmka.
MHnoezoepannvle yenvi. Boinyxnvie mnocoepannuku. Teopema Dilnepa.

[Tpusma, ee ocHOBaHMs, OOKOBBIE peOpa, BbICOTA, OOKOBas MOBEPXHOCTH. lIpsimas u
Haknounas npuzma. lpaBunbHas npusma. [lapamnenenunen. Ky6.

[Mupamuyma, ee ocHOBaHHWE, OOKOBBIE pedpa, BBICOTA, OOKOBasi IOBEPXHOCTH.
Tpeyronbuas nupamuiaa. [lpapunsHas nupamuna. Ycevennas nupamuoa.

Cummerpun B KyOe, B mapajulelieniunene, 6 npusme u nupamuoe. Ilonamue o
cumMmempuu 8 npocmparcmee (YeHmpaibHas, ocesas, 3epkanvHas). Ilpumepsvt cummempuii 8
OKpYJHCaoujem mupe.

Ceuenus ky0a, IpU3Mbl, MTUPAMUJIBL.

[IpencraBnenue o MpaBHIIBHBIX MHOTOTPAHHUKAX (TE€Tpa’ap, KyO, OKTa’ap, A0JeKa’ap
1 UKOCa3p).

IInomaau moBepxHocTei Tel.

Koopaunatsl u BekTOpbl. Bektopel. Monynb BekTopa. PaBeHCTBO BEKTOPOB.
CrnoxxeHue BEKTOPOB M YMHOXEHHE BekTopa Ha yucio.KosmHeapHbie BeKTOphl. Pasznoxxenue
BEKTOpa MO JBYM HEKOJUIMHEApHBIM BekTOpaM. KoMrianapueie BekTopbl. Pa3noxkeHue mo tpem
HEKOMIUIaHapHBIM BEKTOpaM.. JlekapToBbl KOOpAMHATHI B IpocTpaHcTBe. DopMyna paccTosHUsS
MEXy IBYMS TOUKaMH. YpaBHeHHs chepbl u niockocmu. Dopmyna paccmosnus om moyku 00
NIIOCKOCMU.

Yron w™exny Bekrtopamu. Koopaunatel BekTopa. CKalspHOE IPOU3BENCHUE
BEKTOPOB.

Tesma m mnoBepxHoctm Bpamenusi. I[[wmHap u xonyc. Vceuenmwiti xomyc.
OcHoBaHue, BBICOTA, OOKOBasi MOBEPXHOCTh, oOOpasyromias, pasBepTka. Ocegvle ceueHus u
ceueHus napaiieibHvle OCHOBAHUIO.

[ap u chepa, ux ceueHus:, KacamenbHas NIOCKOCMb K cghepe.

O0bembl TeJ1 W IUIOIIAAWM WX TMOBepPXHOCTel. [lowamue 06 oOveme mena.
Omnowenue 06vemo8 no0o6HbIX mell.

®dopmynel 00beMa Kyba, MPAMOYTOJIBHOTO MapaljieNienuiesia, TPU3Mbl, IIHHIPA.
®opmynel o0beMa nHpaMuAbl U KoHyca. DopMylbl IMJIOLMAAM MOBEPXHOCTEH IWIMHIPA U
KoHyca. @opmynel 00beMa mmapa U miomanu chepsl.

AJITEBPA (11 kmacc)
Kopuu u crenenu. Kopenb crennenn N>1 u ero cpoiictBa. CTENEHb ¢ pallHOHAIIBHBIM
nokasaTeleM M ee cBoiictBa. [lomamue o cmenenu ¢ OelicmeumensHvlM noKasamenem’.

CBolicTBa CTENEHH C NEHCTBUTEILHBIM [TOKA3aTEIEM.

KprI/IBOM B TEKCTC BBIACIICH MaTepUall, KOTOpBIﬁ MOJAJCIKUT U3YUCHUIO, HO HE BKJIIFOYAC€TCS B Tpe60BaHI/I$I K YPOBHIO
IOATOTOBKHU BBIITYCKHUKOB.



Jlorapudm. Jlorapubm uncna. OcHosHoe nozapugpmuueckoe  MmMoHCOeCM8O.
Jlorapudm npousBeneHUs, YACTHOTO, CTEIICHH; nepexod K HO8OMY OCHO8aHUI0. JIeCATUYHBIN U
HaTypajbHbII JJorapuMbl, UUCIIO €.

IIpeoGpa3zoBanusi NpoCTEHIIMX BbIPAKEHUI, BKIIOYAIOMINUX apUPMETHIECKHE
OIlepallny, a TAKXKe ONEPALUIO BO3BEICHUS B CTEIIEHb U OIIEPaLUIO JIorapu(hMUPOBAHMSL.

OcHoBbl TpUroHomerpum. CuHyC, KOCHHYC, TaHT€HC, KOTAHI'€HC MPOU3BOJIBHOTO
yrina. Paguannas Mmepa yrima. CuHYC, KOCMHYC, TQHI'€HC M KOTaHreHc uucia. OCHOBHbIE
TPUTOHOMETpHUUYECKHE ToxaecTBa. DPopmyibl npuBeaeHus. CHHYC, KOCUHYC ¥ TAHTEHC CyMMBI U
pasHocTH JABYX yrioB. CHHYC M KOCHHYC JBOMHOro yria. @opmynvl HONOBUHHO2O Yeld.
IIpeobpasosanus cymmovl MpueOHOMEMPUYECKUX QYHKYULl 6 npouzeeoeHue u npou3eeoeHus 6
cymmy. Buipasicenue mpuzonomempuueckux @pynkyui uepe3 mauzeHc NOJ08UHHO2O ap2yMeHma.
ITpeoOpa3zoBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUIA.

[Tpocreiile TPUrOHOMETPUUYECKUE YypaBHEHUsA. PelleHus TpPUTrOHOMETPUUYECKHX
ypaBHEHUH. [Ipocmetiwiue mpuconomempuyeckue HepaseHcmea. ApKcunyc, apKKOCUHYC,
APKMAan2enc 4ucid.

OYHKLINU

@ynkuuu. OO6nacTh oOmpeneNeHuss U MHOXECTBO 3HaueHuil. I'padux ¢dyHKImu.
[Toctpoerne rpadukoB (QyHKIWH, 3aJaHHBIX pa3IMYHBIMU criocobamu. CBoiicTBa (YHKIMMA:
MOHOTOHHOCTb, YE€THOCTh M HEYETHOCTb, MEPUOAUYHOCTb, OIPAHUYEHHOCTh. I[IpoMexyTKu
BO3pacTaHus W yObIBaHUS, HauOOJbIlee W HAMMEHBIIEE 3HAYEHUS, TOYKHA OHKCTpEeMyMa
(JlokampHOIO  MakcMMymMa M MuUHMMyMa). ['padudeckas wuHTepnperauus. I[Ipumepst
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B PEaTbHBIX MPOIECCaX U SIBICHUSX.

Ob6patnas ¢Qyukuus. Obnacme onpedenenuss u o001acCmMb 3HAYEHUN 0OpaAMHOU
@yukyuu. I'padux oOpaTHON QyHKIUH.

CrenenHas (GyHKIHMS C HaTypaJlbHbIM IIOKa3aTesIeM, €€ CBOMCTBA U rpaduk.

Bepmukanvnvlie u 2opuzonmanvuvie acumnmomsl epaguxos. Ipaghuxu OpobHo-
JIUHEUHbIX QYHKYUIL.

TpuroHomerpuveckne (QyHKIMH, WX CBOWCTBA M TpapuKH; NEPUOTUIHOCTS,
OCHOBHOM IEPUOJ.

[ToxazarenbHast pyHKIMS (IKCIIOHEHTA), €€ CBOICTBA U rpaduk.

Jlorapugmuueckas pyHKIHUs, e CBONCTBA U TpaduK.

[IpeoOpazoBanusi TpadUKOB: MapalIeTbHBIA TEPEHOC, CUMMETPHUS OTHOCHTEIHHO
ocell KOOPIMHAT U CUMMEMPUs. OMHOCUMENbHO HAYAIA KOOPOUHAM, CUMMEMPUsL OMHOCUMETLHO
npAMOU Y = X, pacmsadicenue u cocamue 6001b 0cell KOOPOUHAM.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

Ilonamue 06 onpedenenHom unmezpaie KAk HAOWAOU KPUBOIUHEUHOU Mpaneyuu.
[TepBoobOpaznas. @opmyna Herorona-Jleitbuuna.

[Tpumeprl UCIOIB30BAaHUS MTPOU3BOIHON AJI HAXOXKICHMS HAWIYYILEro pPEIIeHUs B
MPUKIIAJHBIX, B TOM YHUCJE COLMAIbHO-DKOHOMMYECKHUX, 3a1adax. HaxoxkneHne cKOpoCcTH IS
npoiiecca, 3aaHHoro Gopmyioit uimu rpadgukom. IlpumMepsl npuMeHeHus: HHTErpaia B GU3NKE U
reoMmerpun. Bropast npousBoHas u ee pU3NUECKHUI CMBICIT.

YPABHEHUA U HEPABEHCTBA

Pemenne pannoHaNbHBIX, [OKa3aTeIbHBIX, JIOTApU(PMUYECKUX YpaBHEHUN U
HEPaBEHCTB. Penienne nppannoHaabHbIX ypaBHEHUH.

OcHOBHbBIE TPHEMBbI PELIEHUS CUCTEM YpaBHEHMil: IMOJCTAaHOBKa, alredpanyeckoe
CJIO)KEHME, BBEJCHUE HOBBIX IEPEMEHHBIX. PaBHOCHIIBHOCTh YpaBHEHMI, HEPABEHCTB, CHCTEM.
Pemenne mnpocTedmmMX CUCTEM YypaBHEHHWH C JBYMS HEHW3BECTHBIMU. PelleHune cucrem
HEPaBEHCTB C OJHOU IIEPEMEHHOM.

Hcnonp3oBaHne CBOMCTB U TpapuKoB (PYHKIMA NpU peHIeHUH YpaBHEHUH U
HepaBeHCTB. Metoa wuHTepBanoB. M300pakeHHe Ha KOOPAMHATHOM IIOCKOCTH MHOXECTBa
peleHnit ypaBHEHUI 1 HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.
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HpI/IMeHCHI/Ie MaTEMaTUYCCKUX MCETOAOB IJId PCHICHUA COACPKATCIBbHBIX 3aaa4d U3

pa3M4YHBIX oO0JacTell HayKd HW TpaKTHKU. VHTeprperamusi pe3yibTaTa, Y4eT peabHBIX
OTpaHUYECHUH.

3JIEMEHTHBI KOMBUHATOPUKH, CTATUCTUKHU 1 TEOPUU BEPOSITHOCTEHN

Tabnuunoe u rpaduyeckoe MpeJCTaBICHUE AAHHBIX. Yucinosvle xapaxmepucmuxu
PA008 OAHHDBIX.

[TooyepenaHslii U OJHOBPEMEHHBIM BHIOOP HECKOJIBKHUX SJIEMEHTOB K3 KOHEYHOTO
MHOXecTBa. POpMyJibl  4uCla I[IEPECTAHOBOK, COYETAaHWW, pa3MelleHuil. Pemenue
KOMOMHATOpHBIX  3amady. Dopmyna OuHoma Hprotona. CBoiicTBa  OMHOMHAJIBHBIX
ko3 duumentoB. Tpeyronbuuk [Tackas.

DneMEeHTapHBIEC U CIIOXKHBIE COOBITUSA. PaccMOoTpeHue ciyyaeB U BEpOSITHOCTh CyMMBbI
HECOBMECTHBIX  COOBITHH, BEPOSTHOCTb MPOTHBOIOJIOXKHOTO  COOBITHS. [lonamue o
He3asucumocmu coovimuli. Bepoamnocms u cmamucmuveckas yacmoma HACMYNJIEHUS
cobvimus. PerieHne NpakTHYECKHUX 3a]a4 ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.
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