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HOACHUTEJIBHAA 3AIIUCKA

Jlannast pabodasi mporpaMMa OpMEHTHPOBaHA HA yuuTeneld matemaTuku, padotatommux B 10 — 11 kmaccax mo YMK I A.
AnuMOB U Ap. U pa3zpaboTaHa B COOTBETCTBHUH CO CJICAYIOMUMHA HOPMATUBHBIMU JIOKYMEHTAMH:

- ®enepanbHBIN TOCYIaPCTBEHHBIN 00pa30BaTeIbHBINA CTAaHAAPT CPeAHEro odiero oopasoBanus (yTB. MpUKa3oM MUHHCTEPCTBA
oOpazoBanwust u Hayku PD ot 17 mas 2012 r. N 413);

- OCHOBHOM 00pa3oBaTeIbHOM porpaMMbl cpeHero ooiiero oopazosanus (10-11 kmaccer) Ha 2018-2020 yu. T

- YMK: Anre0pa u Hauana Mmarematudeckoro anaimsa. 10-11 kmacchl.: yue0. juist o01ieoopa3oBart. opraHu3anuil : 6a30BbId U
yray6nennsiit yposens / .. A. Anumos, FO.M. Komxsrun, M.B. Konsrun, M.B. Tkauépa u ap. — M.: IIpocsemenue, 2018.

OOyueHne MaTeMaTuKe B cpeaHei 001eo0pa3oBaTebHON IIKOJIe HAMTPaBICHO HA JOCTIKCHUE CIIEAYIOIINX
neJed u3y4eHus:

e OBJIaJeHHe CUCTEMOM MaTeMaTU4YECKUX 3HAaHUN U YMEHUMN, HEOOXOIUMBIX I IPUMEHEHUSI B IPAKTUUECKON JEATENIBHOCTH,
U3yYEHUsI CMEXHBIX JUCLUILINH, IPOJIOJKEHUS 00pa30BaHMs;

® HHTE/LUIEKTYaJIbHOE pa3BuTHE, POPMHPOBaAHHE KAUE€CTB JTMUYHOCTH, HEOOXOJUMBIX UETOBEKY JJIs MOJHOIICHHOM KU3HH B
COBPEMEHHOM OOIIIECTBE: ICHOCTh U TOYHOCTh MBICIH, KPUTUIHOCTH MBILUICHUS, HUHTYUIHUS, JIOTHYECKOE MBIIIJICHUE,
AJIEMEHTHI aJITOPUTMUYECKOMN KYJIbTYPhI, IPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOJI0JICHUIO TPYIHOCTEH;

e (QopMupoBaHue NMpeacTaABJIEHUH 00 UIEAX U METOJIaX MATEMAaTUKU KaK YHUBEPCAIBHOTO SI3bIKA HAYKHU U TEXHUKH, CPEJICTBA
MOZCIIMPOBAHUSA SABJICHUHN U IIPOLIECCCOB;

e BOCHHUTAHHE KYJBbTYpbI INYHOCTH, OTHOLLIEHUS K MaTEMATUKE KaK K YaCTH OOIEUeIOBEYECKON KYJIbTYpbl, TIOHUMaHHUE
3HAYMMOCTH MAaT€MAaTUKH [l HAyYHO-TEXHUYECKOTO IPOrpecca;

e mnpuodpeTreHHe KOHKPETHBIX 3HAHHUI O MPOCTPAHCTBE M MPAKTUYECKU 3HAUUMbBIX YMEHUH, POPMHUpPOBAHUE SI3bIKA OMUCAHUS
00BEKTOB OKPY’KAIOIIEr0 MUPA, AJI Pa3BUTHUS IPOCTPAHCTBEHHOTO BOOOPAKEHHS U MHTYULIUU, MAaTEMaTUYECKOM KYIbTYpHI,
JUI 5CTETUYECKOT0 BOCIIUTAHUS 00yYarOIUXCsl.

1. B HaIIpaBJICHUHA JIUHHOCHIHO20 PA36UMUAL.



» Pa3BuTHE JIOTHYECKOTO ¥ KPUTHIECKOTO MBIIIICHUS, KyIbTYPhI PEUr, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

» @DopMHPOBaHHE Yy YYAIIUXCS WHTEUIEKTYAIbHON YeCTHOCTH U O0OBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOJIOJICHUIO MBICTUTEIBHBIX CTEPEOTUIIOB, BRITCKAIOIINX U3
OOBIZICHHOT'O OIBITA;

» Bocmnmranue KavecTB JIMYHOCTH, OOSCIICUMBAIOIINX COITUATBHYIO MOOHIILHOCTD,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEIILHBIC PEIICHHS;

» DopMHUpOBaHMS KAa4eCTB MBINIJICHHSI, HEOOXOIUMBIX JJIs aAaNTallid B COBPEMEHHOM
UH(OPMAIIMOHHOM OOIIECTBE;

» Pa3BuTue nHTEpECa K MAaTEMaTHYECKOMY TBOPUYECTBY M MATEMATHUECKUX CIIOCOOHOCTEH.
2. B .memanpeomemnom nanpasnenuu:

» @®opMHpOBaHKE MPEACTABICHUN O MATEMAaTHKE KaK 9acTH OOIIeUeI0BEUECKOM KYIbTYPHI,
0 3HAYMMOCTHU MAaTEMATUKHU B Pa3BUTHH LIMBWIIM3AIIMU U COBPEMEHHOT'O OOIIIECTBA;

» PaszBuTue npencTaBieHni 0 MaTeMaTHKE Kak (popMe OnmucaHusi U METO 1€ TIO3HAHMSI
JEHCTBUTEITHLHOCTH, CO3/IaHNE YCIIOBUM JJIsl MPUOOPETEHUSI IEPBOHAYATIHHOTO OIBITA
MaTeMaTUYECKOr0 MOJICIIMPOBAHUS;

» @opmupoBaHKE OOIUX CITOCOOOB HHTEIUICKTYAIBHOH IEATSIbHOCTH, XapaKTEPHBIX IS
MAaTeMaTUKH U SBIISIONIMXCS OCHOBOM MO3HABATEIBHON KYIbTYpPbl, 3HAUUMOM 1JIs
pasIUYHBIX chep YeTOBEYECKOMN eI TEITbHOCTH.

3. B npeomemmnom nanpagienuu:

» OBnajgeHne MaTeMaTUICCKIMH 3HAHUSIMU U YMEHHSIMH, HEOOXOTUMBIMH JIJIsI
POJOJKEHUsT 00YUYEHUs B CTApIIEH IIKOJIE WJIM UHBIX 00111e00pa3oBaTEIbHBIX
YUPEKACHUSIX, U3YUEHUSI CMEKHBIX JUCIUIUINH, IPUMEHEHHUS B TOBCETHEBHOM YKU3HH;

» Co3pmanue (GyHIaMEHTa I MAaTEMaTHYECKOTO Pa3BUTHs, (DOPMHUPOBAHHSI MEXaHU3MOB
MBIIIJICHUS, XapAKTEPHBIX JIJI1 MATEMATUYECKOMN JESITEIbHOCTH.

3anaum o0yvenus:

® CHCTEMaTHU3alusa CBGI[@HI/Iﬁ 0 4YHuCiIaX; HM3YYCHHUC HOBLIX BHJAO0B YHCJIOBBIX BI)Ipa)KCHI/Iﬁ u q)OpMy.II; COBCPHICHCTBOBAHUC
MMPAKTUYCCKUX HABBIKOB U BBIYHCJINTEIbHOU KYJIbTYPBI, PACHIMPCHUC U COBCPIICHCTBOBAHNC anre6pa1/1tlec1<oro daliriapara,
C(I)OpMPIpOBaHHOI‘O B OCHOBHOM IIKOJIC, U €T0 IIPUMCHCHHNEC K PCIICHHUIO MAaTEMATHUIYCCKUX U HCEMATCMATUYCCKUX 3a1a4;



® pacHIMpEeHUE M CHUCTEeMaTHu3alusl OOIIMX CBEAEHUN O (PYHKIUSAX, MOMOJHEHUE Kjacca U3ydaeMbIX (YHKIMHA, WILTIOCTpalus
IIUPOTHI IPUMEHEHUsS! QYHKIUH 7151 ONMCAHUS U U3yYEHUS pealbHbIX 3aBUCUMOCTEH;

® pa3BUTHE NPEJICTABICHUNA O BEPOSATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B OKPY’KAIOIIEM MHUPE, COBEPILIEHCTBOBAHHE
MHTEJUIEKTYaJbHBIX U PEUEBBIX YMEHHM IMyTeM 000TallleHHs] MaTeMaTHYEeCKOTO SI3bIKa, PA3BUTHSI JIOTHUECKOT'O MBIITUICHHUS.

Mecto npeamera: PaGouast mporpamma cocTaBieHa Ha OCHOBE ['OCynapCTBEHHOrO CTaHAapTa CPEAHEro (MOJIHOTro) OOIIero
oOpa3oBaHMs IO MaTeMaTUKE M B COOTBETCTBUHU C MPOTpaMMOM JUIsl 00IIe00pa3oBaTelbHbIX yupexxaeHuit mo anredpe 10 - 11
KJ1accel, coctaButenb: bypmucrposa T.A.-M.: [Ipocsemienne,2010.

[Tporpamma paccunrtana: B 10 knacce Ha 102 gacos, B 11 xiacce Ha 102 yaca (3 yaca B HeaeJs110).

I. Ilnanupyembie pe3yJbTaTbl OCBOCHUSA Y4YeOHOro mnpeaMera «AJredpa u
HayaJjia MareMaTuyeckoro anaausa 10 — 11 xkiaace»

Pabouas nporpamMma yyebHOro npeamera «Anredpa u Havajga maTematudyeckoro aHainusa 10 — 11 kmace» obecnieunBaeT
JTOCTHXKEHUE CIEAYIOINX Pe3yJIbTaTOB OCBOEHUSI 00pa30BaTeIbHOM MPOrpaMMbl CPETHETO O0IIEro 00pa3oBaHuUs:

Jluunocmmuoie pezyibmamot:
1. JInyHOCTHBIE Pe3yJbTAaThl B c(hepe OTHOUICHU 00yyarommXxcs K cede, K CBOeMY 3/10POBbIO, K TO3HAHUIO Ce0s:

- OpUeHTaIus OOy4YalolUXCSd Ha peaIu3alfio MO3UTHUBHBIX >XU3HEHHBIX IEPCIEKTHUB, WHUIIMATUBHOCTb, KPEATUBHOCT,
TOTOBHOCTH ¥ CLIOCOOHOCTH K JITYHOCTHOMY CaMOOTIPEIEIICHUIO, CTIOCOOHOCTh CTABUTH IICJIM U CTPOUTH KU3HCHHBIC TIJIAHBI,

- TOTOBHOCTb U CIIOCOOHOCTH OO€CIeuYuTh ceO0€ M CBOMM OJIM3KUM JIOCTOMHYIO >KM3Hb B IPOIECCE CAMOCTOSTEIHHOM,
TBOPYECKOW M OTBETCTBEHHOM JAECATEIIBHOCTH;

- TOTOBHOCTb U CITOCOOHOCTH 00YJArOIITUXCS K OTCTAUBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHUS;

- TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMUXCs K CAMOPA3BUTHUIO U CaMOBOCIIMTAHUIO B COOTBETCTBHM C OOIIEUETIOBEYECKUMU

LIEHHOCTSIMU U UJ€ajJaMU Ipa)kIaHCKOro OOIIeCTBa,;



2. JINYHOCTHBIE Pe3YJIbTAThI B c(pepe OTHOIEHNH 00Yy4AKIIMXCS C OKPYKAINMMH JIIOALMM:

- HPaBCTBEHHOE CO3HAHME W TOBEJEHUE HAa OCHOBE YCBOEHHUS OOUICYEIOBEYECKUX LIEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U
MOBEJICHUSI B TOJIMKYJBTYPHOM MHpPE, TOTOBHOCTH M CIHOCOOHOCTH BECTH AHAJIOT C APYTMMH JIOJbMHU, JOCTHTAaTh B HEM
B3aMMOIIOHUMAHMSI, HAXOJAUTh OOIIKE 1IeJIM U COTPYAHUYATD JUIsl X JOCTUXKEHUS,

- TPUHATHE TYMAHUCTHYECKUX IICHHOCTEHW, OCO3HAHHOE, YBAXHUTEIHHOEC M JOOPOKEIATEIHbHOE OTHOIICHHWE K JIPyromMy
YEJI0BEKY, Er0 MHEHUIO, MUPOBO33PEHHUIO;

3. JIu4HOCTHBIE pe3yJbTaThl B c(epe OTHOMIEHUI O0yYAIOUIUXCA K OKPYKAOIIEeMy MHPY, KUBOIl NpUpoae,
XYy/10:KeCTBEHHOM KYJIbTYpe:

- MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH, 3HAYMMOCTH HAayKH, TOTOBHOCTb K Hay4HO-
TEXHUYECKOMY TBOPYECTBY, BIAJEHUE JOCTOBEPHON HH(MOpMaIued O MepeAoBbIX AOCTHKEHUAX U OTKPBITUSX MHUPOBOU H
OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

- TOTOBHOCTb M CIIOCOOHOCTh K 00Opa30BaHUIO, B TOM YUCJIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUHM BCEH KU3HU; CO3HATEIIbHOE

OTHOIIIEHHE K HENMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIEITHON MPO(eCCHOHATBFHON U OOIIIECTBEHHOM 1EATEIbHOCTH.

Memanpeomemumuble pe3yibmamaol:

1. PeryisiTHBHBIC YHHBeEpPCAJbHbIe Y4eOHbIe NeiCTBHSA
BbInyCKHUK HAYYHUTCSH:
- CAMOCTOSITEIILHO ONPENEIATH 1NN, 3aaBaTh IapaMETPbl U KPUTEPUH, IO KOTOPBIM MOXHO ONPEAEINUTD, YTO LEIb JOCTUTHYTA;
OLICHMBATh BO3MOXKHBIE TOCIEACTBHS JTOCTHI)KEHHUS IOCTABICHHOW LIETH B ACSITEIbHOCTH, COOCTBEHHOM >KM3HM U KU3HU
OKPY>KAOIIUX JIOJIEH, OCHOBBIBASICh HA COOOPAKEHUSAX ITUKU U MOPAJIH;

- CTaBUTH ¥ (OPMYJIMPOBATH COOCTBEHHBIC 33/1a4M B 00pa30BaTEIbHOMN ACATEIHPHOCTH 1 KU3HECHHBIX CUTYAITUSX;



- OIICHUBATh PECYpPCHI, B TOM YHUCJE BpeMs U JApYyrue HeMaTepualbHbIe PeCypChbl, HEOOXOIUMBIE JUIsl JOCTHXKEHUS TOCTaBICHHON
LENH;
- BbIOMpaTh NYTh JAOCTHKEHMS LEIH, IUIAHUPOBATh pPEIICHHE TMOCTABICHHBIX 3aJad, ONTUMHU3UPYS MaTepUalbHbIE U
HEMATEpUAJIbHBIE 3aTPaThI;
- OpraHu30BBIBaTh 3()(PEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS JOCTHKEHHS IIOCTaBICHHOM 11EeIH;
- COIOCTABJIATH NOJYYEHHBIN PE3YJIBTAT AEATEIBHOCTH C IIOCTABJIEHHOM 3apaHee 1EIIbIO.

2. Ilo3HaBaTeIbHbIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBUS

BhInyCKHMK HAYYUTCH:

- UCKaTh U HAaXOJIUTh 00OOIIEHHBIE CIIOCOOBI PEIIeHUs 3a7a4, B TOM YHUCIE, OCYIIECTBIATh Pa3BEPHYTHIN MH(GOPMAIIMOHHBIN
MOKCK U CTaBUTh HA €r0 OCHOBE HOBbIE (YUueOHbIE U MTO3HABATEIbHbIEC) 3a/1a4H;

- KPUTUYECKM OIICHMBAThb M MHTEPHPETUPOBATH WH(GOPMALMIO C pa3HbIX MO3WIUH, paclo3HaBaTh U (UKCHPOBATH
IPOTUBOpEYHs B MHHOPMAIIMOHHBIX HCTOYHUKAX;

- HCIIOJIb30BAaTh Pa3IMYHbIE MOAEIBHO-CXEMAaTHUECKUE CPEJCTBA JJIsl PEICTABICHUS CYIIECTBEHHBIX CBSI3€l M OTHOILLIECHUM, a
TaK>Ke MPOTUBOPEUUH, BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOUYHUKAX;

- HaXOJUTh U MPUBOJIUTH KPUTUYECKUE APTyMEHThl B OTHOUIEHWU NEWCTBUUA M CYKJIEHUH APYroro; CIOKOMHO U Pa3yMHO
OTHOCHUTHCSI K KPUTHUECKUM 3aMEUYaHMSIM B OTHOILIEHUU COOCTBEHHOTO CY)KJIEHUS, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

- BBICTpauBaTh MHAUBHUIYyAbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U
PECYPCHBIE OrPAHUYEHHS;

- MEHATH U YJEPKUBATh Pa3HbIE MO3ULINH B TO3HABATEILHOM AEATEIbHOCTH.

3. KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIEe YUeOHbIE 1efiCTBUS



BbInyCKHUK HAYYHUTCH:

- OCYILIECTBJIATH JIEJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3pOCIbIMU (Kak BHYTpU 0Opa3oBaTesbHON
OpraHm3aliy, Tak W 3a €€ MpenejamMu), Noa0MpaTh MApPTHEPOB IS JAEJIOBOM KOMMYHHMKAIMM HCXOHA U3 COOOpakeHUi
pPe3yJIbTATUBHOCTH B3aUMOJICUCTBYS, @ HE JIMYHBIX CUMIIATHM;

- IPU OCYUIECTBJICHUU TPYNIOBON pabOThI OBITH KaK PYKOBOAMTEIEM, TaK M WICHOM KOMAHJbI B Pa3HBIX POJSX (FeHepaTop
uael, KpUTHK, UCIIOJIHUTENb, BBICTYIAIOIINM, SKCIEPT U T.1.);

- KOOPAUHUPOBATH U BHITIOJIHATH padOTy B YCIOBUSIX PEATbHOTO, BUPTYAIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOIEUCTBUS;

- pa3BEpPHYTO, JIOTUYHO W TOYHO H3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJb30BAHMEM aJIeKBATHBIX (YCTHBIX U NMHCbMEHHBIX)

SI3BIKOBBIX CPECACTB,

- pacCiio3HaBaTb KOHq)J'II/IKTOI‘CHHBIC CUTyalluu U NIpecaoTBpaliaTb KOH(bJII/IKTBI J0 HUX AKTUBHOM (1)8,351, BBICTpanuBaThb ACIOBYIO U

o0pa3oBaTenbHYI0 KOMMYHUKAIINIO, N30€erasi IMYHOCTHBIX OIICHOYHBIX CYKIESHUH.

Ilpeomemuoie pezyiomamaol:

Pazaen I1. BoInyCKHUK HAYYHTCH IV. BbIlyCKHUK NOJY4YUT BO3MOKHOCTH
HAYYHTHCH

Hean JUis yCcTIeHOr0 MPOJI0JIKEHUS] 00pa30BaHMs s obecneyenus 603MOACHOCMU YCHEUHO20

O0CBOCHMSH

NPOOOJIICEHUS 00PA3068AHUS NO
CNeYUAIbHOCMAM, CEA3AHHBIM C
ocyuecmsaeHuemM HayyHoU U UCCLe008aAMeNbCKOU
oesmenbHOCMU 8 001acmu MAmMeMamuKy U
CMEMHCHBIX HAYK

110 CrieuajJdbHOCTAM, CBA3aAHHBIM C IIPUKJIAAHBIM
HCIIOJIb30BAHHUECM MATCMATHKHU

npeaMeTa

TpedoBaHus Kk pe3yjabTaram




Inemenmot
meopuu
MHOIICECME U
mamemamuy
eCKOIlL 102UKu

— CBOGOIHO ONIEPHPOBATH TOHATHAMU: KOHEUHOE MHOXKECTBO,
AJIEMEHT MHOYKECTBA, [IOIMHOKECTBO, IIEPECEUCHHUE,
00BeIMHEHNE U PA3HOCTh MHOXECTB, YUCIOBbIE MHOYKECTBA
Ha KOOPAMHATHOM IIPSAMOM, OTPE30K, MHTEPBAJL,
IIOJIyMHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOUKOH,
rpauyecKkoe MpeacTaBIeHNe MHOXKECTB Ha KOOPAMHATHOM
IUIOCKOCTH;

— 3a7aBaTh MHOXXECTBA IIEPEUNCICHUEM U
XapaKTEpUCTUYECKUM CBOMCTBOM;

— OIEpUPOBATH NOHATUAMU: YTBEPKACHUE, OTPULIAHUE
YTBEPKIAECHUsI, HCTUHHBIE U JIOKHBIE YTBEPKACHUS, IPUUNHA,
CJIEJICTBUE, YACTHBIN ClIydaid 0OIIEro yTBep KIeHus,
KOHTpPIPHUMED;

— IPOBEPATH NPUHAIECKHOCTH JIEMEHTAa MHOXKECTBY;

— HaxOJUTh NEpECceUYEHNEe U 00BbEINHEHUE MHOXKECTB, B TOM
YHClie IPEICTaBICHHBIX rpapuuecKy Ha YUCIOBON MPSIMOH U
Ha KOOPAMHATHOM IIJIOCKOCTH;

— TMPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHUS A1 000CHOBAHUS
VICTUHHOCTH YTBEPKICHUM.

B nosceonesnoii orcuznu u npu uzyvyeHuu Opyeux npeomemos:

— MCIIOJIB30BATh YHMCIIOBBIE MHOKECTBA HA KOOPAUHATHOM
IIPSIMOM ¥ HA KOOPAMHATHOM IIJIOCKOCTH ISl OTIUCAHMS
peanbHBIX IPOLECCOB U SIBJICHUN;

— IIPOBOAMTH JI0KA3ATEIbHBIC PACCYKICHUS B CUTyalUsIX
IIOBCETHEBHOM KU3HM, P PEIICHUH 3aJa4 U3 IPYTUX
IIPEAMETOB

—  Jlocmuorcenue pezyrbmamos pazoena II;

— 0Onepupoeamv NOHAMUEM ONpeoeneHusl,
OCHOBHBIMU BUOAMU ONpedeleHUl, OCHOBHBIMU
suUOamMu meopem,

—  NOHUMAmMb CYyMb KOCBEHHO20
ookazamenbcmea,

— 0onepupoéamsv NOHAMUAMU CYEMHO20 U
HeCcuemHno20 MHOHCECMEa;

—  NPUMEHAMb Memoo MamemMamuiecKoll
UHOYKYUU OJIs1 NPOBEOEHUS PACCYIHCOCHUU U
00Ka3amenbCme U npu peueHuu 3a0ay.

B nosceonesHoul scuznu u npu u3yyeHuu opyeux
npeomMemos:

—  UCNONIL308AMb MEOPEMUKO-MHONCECTNEEHHbLU
A3bIK U A3bIK T02UKU OJIs1 ONUCAHUS PEeATIbHbIX
npoyeccos u s61eHUll, npu peueHuu 3a0ay
Opy2ux y4eoHblX npeomMenos

Yucna u
GbIPAXCEHUA

— CB0OOIHO ONEepUpOBaTh MOHATUSIMU: HATYPAJIbHOE YUCIIO,
MHOYXECTBO HATYpaJbHBIX YHACEII, LIEJI0€ YUCIIO, MHOXKECTBO

—  Jlocmuocenue pezyromamos pazoena II;
— c80000HO ONEpUPOBAMb YUCIOBLIMU




EJIBIX YHCell, OOBIKHOBEHHAs APO0b, ECATHUHAs APOOb,
CMELIaHHOE YMCJI0, PALMOHAIBHOE YHCIIO, MHOKECTBO
palMOHAIIBHBIX YHCEN, HPPALMOHAIIBHOE YHCIIO, KOPEHb
CTENEHU N, JEHCTBUTEIBHOE YHCII0, MHOXKECTBO
JNENUCTBUTEIBHBIX YUCEI, FTEOMETPUYECKAs] HHTEPITPETALUS
HATypaJTbHBIX, IEJBIX, PAIIMOHATBHBIX, TEUCTBUTEIHHBIX
YHCell;

MOHUMATh U OOBSCHATH Pa3HUILY MEXAY MO3ULIUOHHOMN U
HEMO3UILIMOHHOM cCHCTeMaMu 3aIlliCU YUCET,

NEPEBOIUTH YUCIIA U3 OJIHOM CUCTEMBI 3aITUCH (CUCTEMBI
CUMCJIEHHUS) B IPYTYIO;

JIOKa3bIBATh U UCIIOJb30BATh MPU3HAKHU IETUMOCTH CYMMBbI U
MPOU3BEJCHUS TP BHIMOJHEHUN BBIYUCICHUN U PEIICHUH
3a/1ay;

BBITIOJIHATh OKPYTJIEHUE PALIMOHANIBHBIX U UPPALIMOHATIBHBIX
YHCeJl C 3aJITaHHON TOYHOCTBIO;

CpPaBHHMBATh JICHCTBUTENIbHBIC YUCIIA PA3HBIMU CIIOCOOAMU;
yIOPSA0YMBATh YMCIIA, 3alIMCAHHBIE B BUJI€ OOBIKHOBEHHOH U
JNECATUYHOU IpoOu, YKciia, 3aliCaHHbIe C UCTI0JIb30BaHUEM
apu(PpMETUYECKOT0 KBaIPATHOTO KOPHSI, KOPHEW CTENEHU
OoblIe 2;

Haxoauth HOJ] 1 HOK pa3nbiMu ciocobamu u
UCITIOJIB30BAaTh UX IPU PELICHUH 33/1a4;

BBITIOJIHATH BBIYUCIICHUS U IPe0Opa30BaHMs BBIPAKECHU,
COZIepKAIIMX JEHCTBUTEIbHBIE YUCIA, B TOM YHCIIE KOPHU
HaTypaJIbHbIX CTEIICHEM;

BBITNIOJIHATH CTaHJIAPTHBIE TOXKIECTBEHHBIE MTPE0OPA30BAHMS
TPUTOHOMETPUUECKUX, JTOTapU(PMUYECKUX, CTETICHHBIX,
UPPALMOHATIBHBIX BBIPAKEHUI.

B noeceownesnou sxcuznu u npu uzyueHuu opyaux npeomemos:

MHOIHCECMBAMU NPU PeUleHUU 3a0ay;
HOHUMAMb NPUYUHBL U OCHOBHbLE UOeU
pacuuperus YUcilo8blX MHONCECME,

e1adems OCHOBHBIMU NOHAMUAMU MEeOPUl
0eUMOCmuU NpU peuteHuy CmanOapmMHbIX
3a0au

umems 6a308vle NPeOCmasieHus. 0
MHOJHCECBE KOMNIEKCHBIX YUCE]L,

C80000HO 8LINOHAMb MOHNCOECMBEHHbIE
npeoopazoeanuss mpuUeOHOMempU4ecKuXx,
JI02apumMuyeckux, CMmeneHHvlX blPaiCeHull;
enradems ghopmynou bunoma Horomona;
NPUMEHAMb NPU peuleHuU 3a0a4 meopemy o
nunetinom npedcmasnenuu HOJ;
npumMeHamv npu peutenuu 3a0a4 Kumaiickyro
meopemy 06 ocmamkax,

npumMeHams npu peutenuu 3aoad Manyio
meopemy Depma;

YMemb 8bINOIHAMb 3ANUCH YUCTA 8
HO3UYUOHHOU CUCIeEME CYUCTIeHUsL,
NPUMEHAMb NPU peuleHUU 3a0a4 meopemuKo-
YuCnosvie PYHKYUU: YUCio u Cymma
Oenumeneti, pynxyuio Jirepa;

NPUMEHAMb NPU peueHuU 3a0a4 yYenHvle
opoou;

NPUMEHAMb NPU peuleHUU 3a0aYMHO20UIeHb C
OeticmeumenbHbIMU U Yeablmu
Ko3ghpuyuenmamus;

eadems NOHAMUAMU NPUBOOUMBILI U
HeNnpusooOUMbLlL MHO20YLEH U NPUMEHAMb UX
npu peutenuy 3a0ay;




BBITIOJIHATH M OOBSICHSITH CPABHEHUE PE3YIBTATOB
BBIYUCIICHUH [TPH PEIICHUH MTPAKTHYECKHUX 33724, B TOM
qrcIie MPUOIMKEHHBIX BEIYMCIICHUH, UCTIOIB3YS Pa3HbIe
CIOCOObI CpaBHEHUH;

3aMUChIBaTh, CPABHUBATH, OKPYTIISATh YHCIOBbIC TaHHbBIC
pEabHBIX BEMUUH C HCIIOIB30BAHUEM PAa3HBIX CHCTEM
U3MEpEHHS;

COCTAaBIISITh U OIICHUBATh Pa3HBIMU CIIOCOOAMU YHMCIIOBBIC
BBIPKCHUS TIPU PEIICHUY MPAKTHUECKUX 33]a4 U 3a/1a4 W3
JPYTUX YU4eOHBIX IPEIMETOB

— npumenams npu peuwrenuu 3a0ay OCHOBHYIO
meopemy aneeopul;

— NpUMeHAmMb NPU peulenuu 3a0ay npocmeuue
@DYHKYUU KOMNIIEKCHOU NepemMeHHOU KaK
eeomempuieckue npeobpazoeanus

Ypaenenusn u
HepageHcmea

CB0OOHO OMEpUpPOBATH MOHITUSAMU: YPABHEHHE,
HEPaBEHCTBO, PABHOCUJIBHBIE YPAaBHEHHUsI U HEPABEHCTBA,
YpaBHEHUE, SBIAIOLIEECS CIEACTBUEM APYTrOro ypaBHEHUS,
YpaBHEHUS, PABHOCWIIbHBIE HA MHOKECTBE, PABHOCUJIbHBIC
peoOpa3oBaHusl ypaBHEHUM;

pemarb pa3Hble BUJIbl YPABHEHUI U HEPABEHCTB U UX CUCTEM,
B TOM YHCJIE HEKOTOPbIE YpaBHEHHMS 3-i U 4-i cTeneHeH,
JIPOOHO-pallMOHANIBHBIE U UPPALIUOHATIBHBIE;

OBJIAJIETh OCHOBHBIMH THIIAMH I1OKA3aTEIbHBIX,
Jorapu(pMHUECKUX, UPPALMOHAIBHBIX, CTETIEHHBIX
YPaBHEHUI U HEPABEHCTB U CTaHAAPTHBIMU METOJIAMHU UX
pEeLIeHUI U IPUMEHATh UX IIPU PEILECHUH 3a]1a4;
IIPUMEHSATH TeopeMy be3y K peleHnto ypaBHeHN;
NPUMEHSATH TeopeMy Buera [1s pereHns HeKOTOPbIX
YPABHEHUH CTEIICHHU BBILIE BTOPOM;

IIOHUMAThb CMBICII TEOPEM O PABHOCHJIBHBIX U
HEPAaBHOCWJIbHBIX NTPEOOPA30OBAHNUAX YPABHEHUN U YMETh UX
JIOKa3bIBATh;

BJIJICTh METOJIAMH PEIICHNS YPAaBHEHHUI, HEPABEHCTB U UX
CUCTEM, YMETh BHIOMPATh METOJ] PELICHHUS 1 00OCHOBBIBATH
CBOI1 BBIOOD;

—  Jlocmuocenue pezyrvmamos pazoena II;

— ¢80000HO onpedesimb Mmun U 8blOUPamo
Memoo peuleHusi NOKa3amenbHblX U
Jlo2apugmuyeckux ypasHeHuil U HepaseHcms,
UPPAYUOHATILHBIX YPABHEHUU U HEPABEHCMS,
MPUSOHOMEMPUUECKUX YPABGHEHUU U
HEepaseHCcme, Ux CUCmem,

— €60000HO pewams cucmembl TUHEUHbIX
VpasHeHUll,

— peuiams 0CHO8HblEe MUNbl YPAGHEHU U
HepaseHCcme ¢ napamempamu;

—  NpUMeHAmMb NPU peueHuu 3a0ay HepaseHCcmad
Kowu — Bynaxoeckoeo, bepuynnu;

—  umemwv npeocmasierue 0 HepageHCcmeax
MedHCOY CPeOHUMU CMEeNeHHbIMU




— HCIIOJIb30BAaTh METO]l MHTEPBAJIOB /ISl PEIICHUS HEPABEHCTB,
B TOM YHCJIe APOOHO-PAIIMOHATBHBIX U BKJIIOYAIOIINX B ce0s
UppaIMOHATIbHbIC BBIPAXKCHHUS;

— pemiarh anredpandeckue ypaBHEHHs 1 HEPaBEHCTBA U UX
CUCTEMBI C IApaMeTpaMu alIredpandeckum 1 rpapuueckum
METOJIaMU;

— BIAJETh Pa3HbIMM METO/IaMHU J0Ka3aTEIbCTBA HEPABEHCTB;

— pelath ypaBHEHUS B IIEJIbIX YHCIIAX;

— u300pakaTh MHOKECTBA Ha IUNIOCKOCTH, 3a/1aBacMble
YPaBHEHUSMHU, HEPABEHCTBAMHU U UX CUCTEMAMU;

— CBOOOJHO MCIOJIB30BaTh TOXKAECTBEHHBIE PE0Opa30BaHUs
IIPU PEIIECHUU YPABHEHUU U CUCTEM YPAaBHEHHUU

B nosceonesnoii orcuznu u npu uzyyeHuu opyeux npeomemos:

— COCTaBJISITh U PELIaTh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI
IPU PEIICHUH 3a]]a4 JPYTUX yYEOHBIX MMPEIMETOB;

— BBINIOJIHSATH OLIEHKY IPaBI0NO00uUs PE3yIbTaTOB,
NOJIy4aeMbIX IIPH PEUIEHUH Pa3IMYHbIX YPABHEHUH,
HEPABEHCTB U UX CUCTEM IIPU PEUIEHUH 3a4a4 IPYTHUX
y4€OHBIX MPEIMETOB;

— COCTaBJISITh U PELIATh YPAaBHEHUS U HEPABEHCTBA C
napamMeTpaMH MpyU PEeIIeHUH 3a1a4 APYruX yueOHbIX
IIPEAMETOB;

— COCTaBJIAATh YPaBHEHUE, HEPABEHCTBO WIIM UX CUCTEMY,
ONMCHIBAIOIINE PEANBHYIO CUTYALUIO WU IIPUKIIATHYIO
3a/1a4y, UHTEPIPETUPOBATD ITOIYyYECHHBIE PE3YJIbTATHI;

— HCHOJIb30BATh IPOrPaMMHBIE CPEJCTBA MPU PEILIEHUN
OTJICJIBHBIX KJIACCOB YPABHEHUI U HEPABEHCTB




Dynukyuu

- BJ'IEII[CTB IIOHATHUAMMA. 3aBUCUMOCTB BCJIMYHMH, (1)YHI(HI/Iﬂ,

apryMeHT ¥ 3HadeHue QyHKIUU, 00JIaCTh OTPEICTICHUS U
MHO>KECTBO 3HaUC€HUN QYHKIUH, TpaQHK 3aBUCUMOCTH,
rpaduk QyHKIMH, HYyTU QYHKIIUH, IPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAHUE HAa YMCIOBOM MPOMEXKYTKE,
yObIBaHUE HA YUCIIOBOM MPOMEKYTKE, HAUOOJIbLIEE U
HauMEHbIlIee 3HaYCHUE (PYHKIIMU HA YUCIIOBOM IIPOMEXKYTKE,
nepuoanyeckas QyHKLUsS, IEPUOJ, YETHAS U HEUETHAs
(YHKIMM; YMETh IPUMEHATh 3TH IOHATHS IPU PELIEHUU
3ajay;

BJIQ/IETh MOHATHEM CTETICHHAsI PYHKIIMS; CTPOUTH €€ rpapuK
¥ YMETh IPUMEHATH CBOICTBA CTENIEHHOU (QYHKIMHU TIpU
pelleHnn 3ajay;

BJIa/IETh MOHSATUAMH MOKa3aTeabHask PYHKIMS, SKCIIOHEHTA;
CTPOUTH UX TpaMKU U yMETh IPUMEHSTH CBONCTBA
NOKa3aTeNbHON (PYHKIMU NIPU PELICHUH 3a]1a4;

BJIA/IETh NOHATHEM Jorapupmuyeckas QyHKIUsS; CTPOUTh €€
rpaduk 1 yMeTh IPUMEHSATH CBOMCTBA JorapupMuueckoi
(GYHKIIMH IPU pEeLICHUH 3a]1a4;

BJIa/IETh MOHITUSAMH TPUTOHOMETpHUECKHUE (DYHKIIUU;
CTPOUTH UX TpaUKU U YMETh IPUMEHSTH CBONCTBA
TPUTOHOMETPUUYECKUX (PYHKIMH IIPU pELICHUHN 3a]1a4;
BJIQ/IETh NOHATHEM OOpaTHast PYHKLMS; IPUMEHSTH 3TO
HOHSATHE NIPU PELICHUY 3a]1a4;

IPUMEHATD MPH PEIICHUH 3a]]a4 CBONCTBA (PYHKIIHIA:
YETHOCTbh, IEPUOUIHOCTD, OTPAHUYCHHOCTD;

IPUMEHATH MIPH PEIICHUH 33]a4 MPeoOpa3oBaHus rpa(uKoB
byHKIMH;

BJIA/IETh NOHITUSMU YUCIIOBAs NIOCIIEN0BATENbHOCTD,
apu(meTrnyeckas ¥ reoMeTpuueckasi Iporpeccus;
IPUMEHSATH MPH PEIICHUH 33]1a4 CBOMCTBA M MPU3HAKH

—  Jlocmuoicenue pezyrbmamos pazoena II;

— 81a0emb NOHAMUEM ACUMNIMOMbL U YMemb €20
NPUMEHAMb NPU peuleHuu 3a0a4;

—  NPUMEHAMb Memoobl peueHUs nPoCmeuuux
ougppepenyuanbHbvIX YpasHeHuUll nepeozo U
8MOP0O20 NOPAOKOS




apu(pMeTHYECKON U TEOMETPUUECKOM MPOTPECCHIA.
B nosceonesnou srcuznu u npu uzyueHuu opyux y4eoHvix
npeomemos:

— ONPENENATh 110 rpaguKaM U UCIIONIb30BaTh JUIsl pEIICHUS
NPUKJIAJHBIX 33]]a4 CBOKWCTBA pEajbHbIX MIPOLIECCOB U
3aBUCUMOCTEHN (HauOOJbIINE U HAUMEHbBIINE 3HAYCHMUS,
IPOMEXKYTKH BO3pACTaHMsI U yObIBaHUS QYHKIUH,
IPOMEKYTKH 3HAKONOCTOSIHCTBA, ACUMITOTHI, TOUKU
neperuda, Nepuo 1 T.11.);

— HHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM
IPAKTUYECKON CUTYalluu;.

— ONPENENATh 10 rpapuKaM IpOoCTENIINE XapaKTEPUCTUKH
NEPUOANYECKUX MPOIIECCOB B OMOJIOTHH, SKOHOMHUKE,
MY3bIKE€, PAIHOCBS3U U JIp. (AMIUIMTYAQ, IEPUOJ U T.11.)

dnemenmul Brnagets nmoHsTreM 0ECKOHEUHO YOBIBaIOIIAsi TeOMETpUUYECKas | —
Mamemamuy POrpeccHsi U yMETh IPUMEHATDH €T0 MPHU PEIICHUU 33/1a4;
ecKo02o OPUMEHSTH ISl pELICHUS 33]1a4 TEOPHIO MIPEICIIOB;
ananuza BJIA/IETh MOHATUSIMU OECKOHEUHO OOJbIINE U OECKOHEYHO
MaJjible YUCIIOBbIE MOCIIEIOBATEILHOCTH U YMETh CPABHUBATD
OEeCKOHEYHO OOJIbIINE U OECKOHEYHO MaJlble
MOCJIEIOBATEIbHOCTH;
Texcmoevie | — Pemath pa3Hble 337a91 MOBHIIIICHHONW TPYIHOCTH; — Jlocmuorcenue pezynomamos pazoena Il
3a0auu — aHaJM3UpPOBaAThH YCIOBHE 33/1a4H, BHIOUPATH ONTUMATIbHBIN

MCTO/J PCIICHUA 3aaa49r, pacCMaTpuBas pa3jiIn4HbIC MCTOAbI,
— CTPOHUTb MOACJb PCUHICHUS 3a/la4u, IIPOBOAUTD
A0Ka3aTCJIbHBIC PACCYKACHHUA IIPpU PCHICHHUU 3a/1a1N,

— pemiath 3agaun, TpeOyroue nepedopa BapuaHToOB, MPOBEPKU

yCIIOBUH, BBIOOpA ONTUMAIBHOTO PE3yJIbTaTa;
— aHAJM3MPOBATH U UHTEPIPETUPOBATH ITOTYUYECHHBIE PELIICHNUS




B KOHTEKCTE YCJIOBHS 3a]1a4¥, BRIOUPATh PEIICHUS, HE
MIPOTUBOPEYAIINE KOHTEKCTY;

— TEpPeBOIUTH IIPH PEIICHUU 3a1a4l HHPOPMAIIHIO U3 OJHOU
(GhOpMBI 3aMKCH B IPYTYIO, UCIIOJIB3YSI PU HEOOXOAMMOCTH
CXEMBbI, TaOJHIIBI, TPaQUKH, THATPAMMBI.

B nosceonesHoul scuznu u npu uzyuyeHuu Opyeux npeomemos:

— pelaThb NPAKTHYCCKHUC 3aJ1d91 U 3a/Ia4U1 U3 JIPYTIUxX
npcaIMCTOB

I1. Conepskanue y4eOHOIr0 npeamMera
«AJiredpa n HaYaJ1a MaTeMaTu4deckoro anaau3a» 10 kinacc(102 v)

Tema 1. «IloBTOpeHue Kypca 7 -9 kiacca» (6 4)

YucioBble W OyKBEHHBIE BBIPAXKECHHUS. VYnpomienue BblpaxkeHuid. YpaBHeHus. Cucremsl ypaBHeHMH. HepaBeHCTBa.
DneMeHTapHble PYHKIUU.

Tema 2. «/leificTBUTeNbHBIE yncaa» (11 4)

[lenpie u panuoHaibHble uucna. JledicTBUTenbHBIE uKclia. beckoHeyHo yObIBawIIasi TeOMETpUYEecKas IPOrpeccus.
ApudmeTnueckuii KOpeHb HaTypajabHOU cTeneH. CTeneHb ¢ palluOHATBHBIM U JCHCTBUTENBHBIM MTOKA3ATEISIMHU.

OcHoBHBIC 11eNH: (HOPMHUPOBAHKE MPEACTABICHUIN O HATYPATbHBIX, IIEIBIX YHCIIAX;

0 IPU3HAKaX AEIUMOCTH, IPOCTHIX U COCTABHBIX YHCIIAX;

O palMOHAJIBHBIX YHCIIAX;

0 TepHoJIe, O MEPUOTNIECCKON TPoOHU, O TEHCTBUTEIBHBIX YUCIAX;

00 MppanMoOHaTLHBIX YUCTAX;

0 0ECKOHEYHOU JECATUYHON EePUOANIECKON ApOoOH;

0 MOJlyJI€ IEMCTBUTEIBHOTO YHCIIA;

(dbopMHUpOBaHNE YMEHUHN ONpPEAENsITh OECKOHEUHO YOBIBAIOUIYI0 T€OMETPUUECKYIO MPOrPECCUIO, BBIYUCIATH MO (HOpMyJie CyMMY
0EeCKOHEYHO yOBbIBAIOIIEH T€OMETPUUECKON MTPOTPECCUM;

OBJIAJICHUE YMEHUEM U3BJICUCHUS KOPHS I-i CTENEHU U MPUMEHEHHE CBOMCTB apu(PMETUUECKOT0 KOPHS HATYPaJIbHOU CTEINEHU;



OBJIAJICHUE YMEHHEM U HaBbIKAMHU pEIICHUS HWPPALMOHAIBHBIX YpPaBHEHUI, HCIOJb3Yys pa3jIMyHble METOJbl PEIICHUS
MPPALMOHAIIFHBIX YPAaBHEHUI 1 CBOMCTB CTETICHHU C JIFOOBIM IIETOUMCICHHBIM TTOKA3aTEeNIEM.

Tema 3. «Crenennass pynkuus» (12 1)

Crenennas QpyHkius, €€ cBoiicTBa u rpaduk. PaBHOCHIIbHBIE YypaBHEHHS U HepaBeHCTBA. VppannoHalibHble ypaBHEHHS.

OcHoBHbI€ 11e7U: (OPMUPOBAHKE TIPECTABICHUN O CTENIEHHONW (DYHKIIMU, O MOHOTOHHOM (DYHKIIHH;

dbopMupoOBaHHE YMEHHI BBINOJHATH MpPeoOpa3OBaHUE AAHHOTO YpPAaBHEHHS B ypaBHEHHUE-CIEACTBHE, pacIIUpPeHHs o00JacTu
ONpeaeeHUs], MPOBEPKHU KOPHEN;

OBJIaJICHHE YMEHUEM pellaTh UppallOHAIbHbIE YPABHEHUSI METOJIOM BO3BEICHMSI B KBaJpaT 00€UX YacTell ypaBHEHUs, IPOBEPKU
KOpHEW YPaBHEHUS;

BBINOJIHATh PABHOCWIBHBIE IPEOOPA30BAHNS YPABHEHHUS U ONPEAEIIATh HEPABHOCWIIBHBIE TPE0Opa30BaHUs YPABHEHMSL.

Tema 4. «Iloka3aTeabHas QyHkuus» (12 4)

[ToxazarenbHast QyHkuus, €€ cBoiictBa M rpaduk. IlokazarenbHble ypaBHeHus. llokazaTenbHble HepaBeHCTBA. CucTeMbI
NIOKAa3aTeIbHBIX YPABHEHUN U HEPABEHCTB.

OcHoBHbI€E 11enU: (GOPMUPOBAHNE NOHIATUN O MOKa3aTeIbHOU (PyHKIUH,

O CTEIIEHHU C MTPOU3BOJIBHBIM JIEHCTBUTEIBHBIM I0KA3aTENEM,

0 CBOMCTBax Moka3zareabHol (pyHKUKH, O Tpaduke PyHKINHA, O CHMMETPUHU OTHOCUTENILHO OCH OPAHMHAT,

00 »KcroHeHTe; (OPMUPOBAHME YMEHHs pellaTh I[OKa3aTejbHble YPAaBHEHHUS pPA3NIUYHBIMU METOJIAaMHU: YypaBHHUBAHUEM
MoKa3aTesield, BBEACHUEM HOBOW IEPEMEHHOM; OBJAJCHHUE YMEHHEM pEeIIaTh IT0Ka3aTeJIbHbIE HEPABEHCTBA Pa3JIMYHBIMU
METO/AMH, HCIIOJIb3Ysl CBOMCTBA PABHOCUJIBHOCTH HEPABEHCTB;

OBJIAJICHUE HAaBBIKAMHU PEILICHUS CHCTEM I10KA3aTEIbHBIX YPAaBHEHUU M HEPABEHCTB METOJOM 3aMEHbI IEPEMEHHBIX, METOAOM
[IOJICTAHOBKH.

Tema 5. «Jlorapupmudeckas pynkuusp (15 4)

Jlorapugmsl. CpoiicTBa jorapudmos. [lecsTuunble U HaTypasibHble Jorapudmel. Jlorapupmuueckass pyHkuus, €€ cBoicTBa U
rpaduxk. Jlorapudmuueckue ypaBHeHus. JlorapupmMuyeckue HEpaBEHCTBA.

OcHoBHbIE LenH: (POPMHUPOBAHUE IIPEJICTABICHUM O Jjorapudme, o0 OcHOBaHMHM Jorapudma, o jorapupMHpoBaHHH, O
JECSITUYHOM Jiorapugpme,

0 HaTypaJbHOM Jlorapugme, o popmyIie nepexona ot Jorapudma ¢ OTHUM OCHOBAHUEM K JIOrapu(pMy ¢ JpyrMM OCHOBAHUEM;

dbopMupOBaHHE YMEHUS IPUMEHITH CBOMCTBA JIOTapu(MOB:

Jorapudm npousBeAeHUS, JoraprudM 4aCTHOTO, JIOTapU(pM CTETIEHHU, IPU YIPOIIEHUU BBIPAKEHUN, COAEPKAIINX JOrapu(MbI;
OBJIaJICHE YMEHHMEM peIIaTh JIOTapu(pMUUYECKHE ypaBHEHHUS; MEPEXO0Jil K PaBHOCHWIBHOMY JOrapu(pmMUuecKOMYy ypaBHEHHUIO,
METO/]l OTEHIIMPOBAHUS, METO] BBEJCHHS HOBOI IMepeMEHHOMN, OBJIaJICHHE HaBbIKAMHU PEIICHUS JIOTapU(PMUIECKIX HEPABEHCTB.

Tema 6. «Tpuronomerpudeckue popmyasn (23 )



Pannannas mepa yria. [IoBopoT Toukn BOKpYT Hayana koopauHaT. OnpeneneHne CHHyca, KOCHHYCa M TaHI€HCa. 3HAKU CHHYCA,
KOCHHYCa M TaHI€HCA. 3aBUCUMOCTh MEKJIY CHHYCOM, KOCHHYCOM M TAHF€HCOM OJHOTO M TOrO € yria. TpUrOHOMETPUYECKHE
ToxaecTBa. CMHYC, KOCUHYC M TAaHI€HC YIVIOB O U o. DOpMysbl CIOKEHHS.. CUHYC, KOCHHYC M TAaHIE€HC ABOMHOrO yria..
®opmyibl npuBeAeHUs. Cymma U pasHOCTh CHHYCOB. CyMMa U pa3HOCTh KOCUHYCOB.

OcHoBHbIE 1IeNH: (OPMUPOBAHUE MPECTABICHUN O paaHHON Mepe yria,
O MepeBo/JIe paJuaHHON MEpHI YIJla B TPaJAyCHYI0 Mepy U HaoOOpoT;
O YHMCJIOBOM OKPYKHOCTH Ha KOOPJIMHATHOU INIOCKOCTH;
0 CHHYCE, KOCUHYCE, TAHI€HCE, KOTAaHT€HCE, UX CBOMCTBAX;

0 YETBEPTAX OKPYKHOCTH;

(dbopMHpOBaHNE YMEHHUH yNPOIIATh TPUTOHOMETPUUYECKUE BBIPAXKEHHSI OJHOTO apTryMEHTa;
JIOKa3bIBATh TOXK/IECTBA;

BBITOJIHATH IPpe0o0pa30BaHUE BbIPAXKEHUHN IIOCPEACTBOM TOXKAECTBEHHBIX ITPEOOPa30BAHUN;

OBJIaJICHUE YMEHUEM IIPUMEHSTH (POPMYJIBI CHHYCA U KOCHHYCa CyMMBI M Pa3HOCTH, (OPMYJIbl ABOWHOTO yIjla JUIsl YIPOIIEHUS
BBIPAKEHUM;

OBJIaJICHNE HaBbIKAMU MCIOJIb30BaHUs (DOPMYII TpUBEACHUS U (HOPMYIT TPeoOpa30BaHUSI CyMMbI TPUTOHOMETPUYECKUX (PYHKIIUIA
B [IPOM3BEJICHNUE.

Tema 7. «Tpuronomerpudeckue ypasHenus» (16 1)

VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tgX = a. Perenne TpuroHOMeTpUIeCcKux ypaBHEHHI.

OcHoBHbI€ 11eTU: (OPMUPOBAHKE TIPEJCTABICHUN O PEIICHUH TPUTOHOMETPUUYECKUX YPAaBHEHHUH HA YMCIOBOM OKPY>KHOCTH, 00
apPKKOCHHYCE, ApKCUHYCE, aPKTAHI€HCE, APKKOTAHT€HCE YUCIIa;
(GopMHpOBaHHE YMEHUN pEUIeHUs NPOCTEHIINX TPUTOHOMETPUUECKUX YpPAaBHEHUH, OJHOPOJHBIX TPUTOHOMETPHUUECKUX
YPaBHCHUM,

OBJIAJICHHE YMEHUEM DPEIIaTh TPUTOHOMETPUUECKUE YPABHEHUS METOAOM BBEACHMS HOBOW NEPEMEHHOM, METOAOM Pa3JIOKECHHUS
Ha MHOKHTEJIN;

paciupeHie U 00001eHNE CBENEHNI O BUJIaX TPUTOHOMETPUUECKUX YPaBHEHUIA.
HNTorosoe oBTOpeHne6 Kypca ajnredpbl 1 MaTeMaTudeckoro ananausa 10 kiacca (7 4)

Conep:xanue y4eOHOro npeamera
«AJiredpa m HaYaJ1a MaTeMaTu4deckoro anaausa» 11 kiaacce (102 v)

Tema 1. «IloBTOpeHue Kypca anredpsl 1 HayaJ aHaau3a 10 kinacca» - 2 yaca



YpoBeHb 00s13aTeILHOM MOATOTOBKH 00y4Yarouierocs

e VYMeTh peulath HecJIoKHbIe alredpandeckre, UppalroHalbHble, TOKa3aTeNIbHbIe, Iorapu(Mudeckue,
TPUTOHOMETPUUYECKUE YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI.
e 3HATh CBOMCTBA CTETIEHHOM, MOKa3aTeIbHOM, JorapupMudecko GyHKINUN U YMETh CTPOUTH UX TpaduKH.
Tema 2. «Tpuronomerpuueckue pyHkuumn» - 13 yacon

YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4aI01Ierocsi

HayuuTbcs HaxX0aAUTh 00JaCTh ONIPEIEIEHHUS TPUTOHOMETPUUECKUX (QYHKIIHI.

HayuuThcs HAaXOAUTH MHOKECTBO 3HAUEHUN TPUTOHOMETPUUYECKUX (PYHKIIHA.

HayuuTbcs onpeaensiTe 4eTHOCTb, HEYETHOCTh, IEPUOJUYHOCTh TPUTOHOMETPUUECKUX (DYHKIIUH.

3HAaTh CBOMCTBA TPUTOHOMETPHUCCKUX (DYHKIMA ) =COSX, Y =SInX, ) =1gX U YMETb CTPOUTh UX IpaduKu.
Tema 3. «IIpou3BoaHAas U ee reOMeTPHUUYECCKUH CMBbIC/ - 16 YacoB

YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4aK0LIerocsi

[ToHuMaTh MEXAaHUYECKUN CMBICII IIPOU3BOJHOM.
Haxonutb mpou3BOgHBIC SJIEMEHTAPHBIX (PYHKITUHN, TIOJB3YSACHh TAOIUIEH TIPON3BOTHBIX.
Haxonuth mpon3BOAHBIC SJIEMEHTAPHBIX (PYHKITUHN, TIOJB3YACH MpaBmiiaMu Tu(PEepeHITMPOBAHNS.
[ToHMMaTh TEOMETPUYECKHAN CMBICI ITPOU3BOIHOM.
Tema 4. «IIpumMeHeHUe NMPOU3BOAHOM K HcCJIeA0BaHUI0 QyHKIMD - 16 yacoB

YpoBeHb 00s13aTeILHOM MOATOTOBKH 00y4Yarouierocs

[IpuMeHsATh NPOU3BOAHBIC ISl KCCIIEIOBAaHUS (DYHKIIMIT HA MOHOTOHHOCTb B HECJIOXHBIX CITydasx.
[IpumeHsTh NPOU3BOAHBIE ISl KCCIIEIOBAHUS (DYHKIIMI Ha SKCTPEMYMBI B HECIIOKHBIX CIyYasx.
[IpuMeHATh TPOU3BOAHBIC ISl HCCIICIOBAHUS (DYHKIIMI M IIOCTPOCHUS MX TPA(PUKOB B HECTIOKHBIX CITydasX.
[IpuMeHATh MPOU3BOAHBIC JJIsI HAXOKACHHUS HAMOOBIINX U HAUMEHBIIIUX 3HAYCHUN (QYHKIIHH

Tema 5. «AnTerpas» - 13 yacon

YpoBeHb 00s13aTe/IbHOM MOATOTOBKH 00y4ar01Ierocsi



e HayuuThCcs HAXOAUTH NEPBOOOPA3HBIE, M10JIb3YACH TAOIULEH TIEPBOOOPA3HBIX.
e HayuuTbCs BBIUMCIIATH HHTETPAIBI B IPOCTHIX CIyYasix.
e HayuynTbCcs HaXOAWTH IUIOLIAb KPUBOJIMHENHON TPAICLIUH.
Tema 6. «jeMeHTHI KOMOMHATOPUKKN» - 10 YacoB

YpoBeHb 00s13aTeILHOM MOATOTOBKH 00y4Yarouierocs

e VYMeTh peniaTh KOMOMHATOPHBIC 3a/1a4H.
Tema 7. « 3HAKOMCTBO ¢ BEPOSITHOCTBHIO» - 7 4acoB

e VYMeTh HAXOJIUTH BEPOATHOCTU CIYUAHBIX COOBITHI B MPOCTEUIINX CIydasiX.
Tema 8. «ATOroBoe MOBTOPEHUE Kypca ajireOpbl 1 HAYaJI MATEMATHYECKOI0 AHAJIM32)» - 25 4yacoB

III. TemaTnyeckoe NMIAHUPOBAHHE MOAYJA «AJredpa M Ha4vajla MATEeMATHYECKOIO
a”Hajm3a» - 10 kaace

Ne XapakTepuCcTUKa OCHOBHBIX BUOB
m\n HaumenoBanue tembl Kou-Bo NEATEIIBHOCTH YYEHHKA
4acoB (Ha ypoBHE Y4EOHBIX NEHCTBUIN)
1 | IToBropenue kypca 7 -9 knacca 6u
(5+14)
1.1 | BXo1HOU KOHTPOJIb 1
2 | I'nasa lL. JlelicTBUTEeIbHBIE YHCJIA 114 Haxonuts cymmy OecKOHEUHO yObIBatOIIeH
[{enbie 1 palMOHAIBHBIE YHUCIIA. (10+14) | reomeTpuueckon nporpeccun. [lepeBoanuTs
JlericTBUTENBHBIE Ynciia. beckoHEeUHO OECKOHEUHYIO MEPUOINIECKYIO Tpo0h B
yObIBaroIasi TeOMETPUYECKasi IPOrPeccusi. OOBIKHOBEHHYIO APOOb.
ApudmeTnueckuii KOpeHb HATYPaTbHOM [IpuBoAUTH NpHUMEpHI (JaBATh ONPEIEICHUE)
creneHu. CTeneHp ¢ palMOHAIBHBIM U apu(MeTHyeCcKuX KOpHEH HATypaabHOU CTETICHH.
JNEUCTBUTEIBHBIM TOKA3aTEIISIMH. [TosicHATh Ha MpUMEpPax MOHSTUE CTENEHH C JIFOObIM




2.1 | llesnble u panmoHANIbHBIE YKCIIA 1 JNEUCTBUTEIBHBIM ITOKA3aTEIIEM.
2.2 | JIeiCTBUTENBbHBIE YUCTIA 1 [IpumeHnsTh paBuia AEUCTBUN C paAUKAIaMU,
2.3 | beckoHeuHO yObIBaroIIas reOMeTpHIecKast 2 BBIPAKEHUSMU CO CTENEHSAMM C PALIMOHAIBHBIM
IIPOrpeccust nokasaresiem (Jr00bIM 1eHCTBUTEIbHBIM
2.4 | ApubmMeTrdecKkuii KOpeHb HATypaITHHOM 2 MOKa3aTeJieM) TTPU BBIUUCIICHUSIX U MPE0Opa30BaHUIX
CTENEHU BBIPAKEHU.
2.5 | Crenens ¢ pallMOHAIBHBIM U 2 JIoka3pIBaTh TOXKIECTBA, COJIEPKALIAE KOPEHD
,Z[CﬁCTBPITCJIBHLIM [IoKazaTeiasIMHu HaTypaHBHOﬁ CTENEHU U CTEIEHH C JIFOOBIM
2.6 | Ypok 00001meHns u cucTeMaTu3aliy 3HaHun 2 JICHCTBUTEIIBHBIM IT0KA3aTeIIeM, IPHUMCHSIS
2.7 | Koumponvuas paboma Nel «Cmenens c 1 pasIuYHbIC CIIOCOOBL.
OeticmeumenbubiM NOKA3Amenem» [IpumeHsTh yMeHus peoOpa30BbIBATH BHIPAXKECHUS U
JI0Ka3bIBATh TOK/IECTBA MPHU PEIICHUH 3a7a4
TIOBBIIIIEHHON CJIOKHOCTH
3 |I'nmasa Il. Crenennast QyHKIUA 124 [To rpadukam creneHHbIX GyHKIUH (B 3aBUCUMOCTH
Crenennast pyHKIHs, €€ CBOMCTBA U TpauK. (11+14) | oT moka3aTessi CTENEHU) ONUCHIBATh UX CBOMCTBA
PaBHOCHIIBbHBIE ypaBHEHUS 1 HEPABEHCTBA. (MOHOTOHHOCTb, OTPAaHUYEHHOCTh, YETHOCT,
WppanmonanbHble ypaBHEHHUS. HEUYETHOCTB ).
3.1 | Crenennas GyHkius, €€ cBoiCcTBa U rpaduk 1 CtpouTth cxemaTnuecku rpadvk CTeeHHONW (DyHKITIN
3.2 | B3aumHo oOpaTHbie PyHKIIMU 1 B 3aBUCUMOCTH OT MIPUHAJICKHOCTH MOKa3aTeNs
3.3 | PaBHOCUIIbHBIEC YPAaBHEHHS U HEPABEHCTBA 1 CTEINEHH (B aHAIMTUYECKOM 3aIIUCH
paccMaTpuBaeMor (PYHKIIUK) K OJTHOMY U3
3.4 | VppauuoHabHbIe ypaBHEHUS 3 paccMaTpUBAEMbIX YUCIOBBIX MHOKECTB (IIPU
3.5 | VIppannonaibHbe HCDABCHOTEA — 3 MOKa3aTeIX, NPHHAIUIEHKAIINX MHOKECTBY LIEIbIX
v YHCe, PH JIFOObIX JIEWUCTBUTENIbHBIX MMOKA3aTENSIX) U
3.6 | Ypok 00001eHrs U cCUCTeMaTHU3alliy 3HaHU! 2 N N
MepevncisaTh €€ CBONCTBA.
3.1 | Kommponvuas paboma Ne2 «Cmenennas 1

DyHKYUAY

Onpenenstob, sBNsSETCs 1 QYHKIUS 00paTUMOIA.
CrtpouTts rpaduk caoxHOU QyHKINHU, IPOOHO-
paloHaIbHON (QYHKIIUHU 3JIEMEHTAPHBIMU
METOJIaMHU.

[IpuBOaUTE MpUMEPHI CTENEHHBIX (PYHKIINN
(3aAaHHBIX ¢ TOMOIIbIO (POPMYIIBI UJIH TpaduKa),
o0jaarluX 3alaHHbIMY CBOMCTBaMU (HaIlpuMep,




OrPaHUYEHHOCTH). Pa3bACHATH CMBICI
MEPEYHCICHHBIX CBOWCTB. AHAIM3UPOBAThH
noBeieHne (GYHKIUN Ha PAa3IMYHbBIX yUacTKax
o0JacTu onpezesieHus, CPaBHUBATh CKOPOCTHU
Bo3pacTtanus (yObiBaHus) QpyHKIni. POpMyIHpOBATH
OINpEJEICHUS EPEUYNCIEHHBIX CBONCTB.
Pacnio3zHaBaTh paBHOCWIIBHBIE peoOpa3oBaHMs,
peoOpa3oBaHus, IPUBOAIINE K YPABHEHUIO-
CJIEICTBUIO

Pemate npocreiimme uppaniroHaabHble YPABHEHUS,
VPpALMOHAJIbHBIE HEPABEHCTBA U UX CUCTEMBI.
PacniozHaBaTh rpauky U CTPOUTH IPAPUKU
CTENEHHBIX (DYHKLNH, UCTIOIB3YsI
rpadonocTporTeNH, U3y4aTh CBOMCTBA (PYHKIIHIA O
uX rpadukam.

@opMyIMpOBATH TUIIOTE3BI O KOJINYECTBE KOPHEN
YpaBHEHUH, COJEPKAIINX CTETICHHbIE (PYHKIINU, U
MPOBEPATH UX. BBIMOTHATH peoOpa3zoBaHUs
rpaUKOB CTENEHHBIX (PYHKIIMIA: MapaieTbHbIi
NIEPEHOC, pacTsHKEHUE (CoKaTue) BIOJIb OCH OPAUHAT
(moctpoeHue rpaMKoB ¢ MOAYJISIMH, IOCTPOCHUE
rpadurka oOpaTHON QYHKIUN).

[IpuMeHsTh CBOMCTBA CTETIEHHOW (PYHKIIMH MPU
pELICHUH NPUKIJIAIHBIX 3a/1a4 U 3314 [OBBILIEHHOU
CJIO)KHOCTH

4 | I'nmasa III. Iloka3aTenbHast QyHKUIHA 124
[TokazarenbHast pyHKIMS, €€ CBOMCTBA U (11+14)
rpaduk. [lokazarenpHble ypaBHEHUS.

[Toka3arenbHble HepaBeHCTBA. CUCTEMBI
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.
4.1 |IlokazarenbHas GyHKIUS, €€ CBONCTBA U 1

rpaduk

[To rpadukam mokaszareiabHOW (DYHKLIHU OMHCHIBATH
e€ cBOICTBA (MOHOTOHHOCTb, OTPAaHUYEHHOCT ).
[IpuBoauTh mpUMEpPHI MOKa3aTeNbHOW (YHKIUHU
(3amaHHOM C MTOMOILBIO bopmyiibl WIH
rpaduka),o0maaroneil  3aJaHHBIMA ~ CBOMCTBAMU
(Hanpumep, OrpaHUYEHHOCTH). PazbpACHATH CMBICIT
NIEPEUYUCIICHHBIX CBOMCTB.




4.2

Iloka3aresbHBIE YPAaBHEHUS

4.3

Iloka3aTenbHbIC HCPABCHCTBA

w

4.4

CucreMbl IOKa3aTeNbHbIX YPABHEHUN U
HEPABEHCTB

4.5

Ypok 00600111eHHs M CUCTEMATU3alUK 3HAHUM

4.1

Komwmponvuas paboma Ne3 «llokazamenvras
DyHKYUAY

AHanu3upoBath MoBeaeHne QYHKIUN Ha pa3TUYHbBIX
ydyacTKax  OOJacTH  OINpeAeNieHUs, CpPaBHUBATH
CKOpoCTH Bo3pacTanus (yObIBaHMs) PyHKITUH.
@opMyIHpOBaTh  ONPEAENIECHUS  [EPEUYUCICHHBIX
CBONCTB.

Pewmars npocreiimme noka3arenbHble YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.

Pemate mokaszaTenbHble YpaBHEHUS  METOJaMU
pPa3NOKEHUs HAa MHOXHTENM, CIOCOOOM 3aMEHbI
HEU3BECTHOTO, C UCTOJIb30BAHUEM CBOMCTB (DYHKIIUH,
pemiaTh ypaBHEHUS, CBOJSLIMECS K KBaJIpaTHBIM,
UPPALMOHATIBLHBIM.

Pemateh nmokasaTenbHble YpaBHEHUS, IPUMEHSIS
pa3IMYHbIE METOABI.

PacriosnaBate rpaduka  ©  CTpoUTh  Trpaduk
MOKa3aTeIbHOU byHKIMH, UCIIOJIB3YSI
rpadonocTporTeNn, U3y4aTh CBOMCTBA (HYHKIUU T10
rpadukam.

DopMynUpOBaTh THUNOTE3BI O KOJWYECTBE KOPHEH
ypaBHEHUH, COoiepkKaIINX MOKa3aTeIbHYI0 (PYHKIHUIO,
U TIPOBEPATH UX.

Breinonuates npeoOpazoBaHus rpadrka nokasaTeib-
HOM (PYHKIMU: NapajuieIbHbIN MEPEHOC, PACTIKEHUE
(cxaTue) BIOJIb OCH OpAUHAT (IMOcTpoeHue rpaduKoB
C MOIyIsIMH, TIOCTpoeHHEe rpaduka oOpaTHOMI
byHKIURN).

[IpumeHsTH CBOMCTBA MOKa3aTENbHON (PyHKIMU TpU
pELIEHNH MPUKIAIHBIX 33aa4 U 3a7a4 MOBBIIICHHON
CJIO)KHOCTH

I'nasa IV. Jlorapugmuyeckas pyHkuus
Jlorapudmpsl. CBoiicTBa TOrapu@moB.
JlecsiITHUHBIE U HATYpaJIbHbIE JIOTapU(PMBI.

154 (14
+14)

BrimonHsaTh npocTeiime npeoOpa3oBaHus
Jorapu()MUIECKUX BBIPAKECHUH C HCIIOJIB30BAHUEM
CBOMCTB siorapudmMoB, ¢ mOMOIbI0  dopmyd




Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U
rpaduk. Jlorapudmuuecknue ypaBHEHUS.
Jlorapudmuyeckrue HepaBeHCTBA.

5.1 | Jlorapudmbi

5.2 | CpoiictBa norapudmon

5.3 | JecsaTuunble 1 HaTypaidbHbBIE JOTAPUPMBI

5.4 | Jlorapupmuueckast pyHkuus, € CBOMCTBA U
rpaduk

5.5 | Jlorapudpmuyeckue ypaBHEHUS

5.6 | Jlorapudpmuyeckue HepaBeHCTBA

5.7 | Ypok 000011eHHs ¥ cucTeMaTU3aluy 3HAaHUH

5.1 | Kommponvuas paboma no Ned

«Jloeapupmuuecxas ynkyusy

nepexoaa.

Ilo rpadpuky  JorapuMuUecKoin byHKIIMN
OIHCHIBATh e CBOICTBa (MOHOTOHHOCT®,
OTPaHUYEHHOCTB). [IpuBoauTH pUMEpPHI

norapupmMudeckor QyHKINHU (3aJaHHOW C TTOMOIIBLIO
dbopmynel Wi Tpaduka),001aMar0MIeH 3aIaHHBIMU
CBOMCTBaMHU (Harpumep,

OTPaHUYEHHOCTH). PazbscusTh CMBICII
MEePEUYHUCIECHHBIX CBOICTB. AHanu3upoBaTh
noBeJicHue (PYHKIUMHA Ha pa3IMYHBIX Y4YacTKax
o0NacTu  ompeNesieHusl, CPaBHUBATh  CKOPOCTHU
Bo3pactaHus (yObiBaHUs) QYHKITUH.

@opMynHpOBaTh  ONpPEACNCHUS  MEePEUUCICHHBIX
CBONCTB.

Pematp npocTeiiimue norapudMuyeckie ypaBHEHUS,
jJorapuMUUECKUe HEPaBEHCTBA M WX CHCTEMBI.
Pemarp norapudmuueckue ypaBHEHUS pa3TuYHBIMU
METOJIaMHU.

PacriosnaBate rpadukd  u  CTpouTh  rpaduk
norapuMuIecKon byHKUINH, UCIIOJIb3YSI
rpadornocTpouTenu, U3ydyaTb CBOMCTBA (DYHKIIMH IO
rpadukam, GopMyIUpOBaTH TMIOTE3bI O KOJUYECTBE

KOpHEU YPaBHCHUH, coZepKaIUX
norapu(MUUecKyt0 (PYHKIMIO, ¥ MPOBEPSATH HX.
BreinonHaTh npeoOpa3oBaHuUs rpaduka
norapuMuIecKon byHKINH: napasuiesIbHbIN

MEPEHOC, pacTsHKeHue (C)katue) BIOJIb OCH OpAMHAT
(moctpoenue TpaduKOB C MOAYJISIMH, TOCTPOCHHUE
rpaduka oOpaTHON (QYyHKIUN).

[IpumensTh cBoiicTBa jorapuMuyecKorl (HyHKIUU
Opy peUleHUH TNPUKIAAHBIX 3a7ad W 33434
ITOBBIIEHHOM CJIOKHOCTH




6 | I'maBa V. Tpuronomerpudeckue (popmyJibl 23 4
Pannannas mepa yria. [IoBopot Touku (22+14)
BOKpYT Hayazna koopauHaT. OnpeneneHue
CHUHYCa, KOCHHYCa U TaHT'€HCa. 3HAKHU CHHYCA,
KOCHHYCa U TaHT'€HCA. 3aBUCUMOCTDb MEXIY
CUHYCOM, KOCHHYCOM U TAaHT'€HCOM OJIHOTO U
TOrO € yriia. TpuroHoOMETpUYECKHE
ToxAecTBa. CUHYC, KOCUHYC U TAHT€HC YIJIOB
a 1 -o. DopMyIIbl CI0KEHUSA. CUHYC, KOCHUHYC
Y TAHTE€HC JBOMHOIO yriia. @opMyibl
npuseneHns. CyMMa v pa3HOCTb CUHYCOB.

CyMMa 1 pa3HOCTbh KOCUHYCOB.
6.1 | PanquanHas Mepa yria 1
6.2 | [IoBOpOT TOUKM BOKpPYI Hayaja 1
KOOpAMHAT
6.3 | Onpenenenue cuHyca, KOCUHYyca 2
Y TAHT'€HCa yTJia
6.4 | 3Haku cuHYyca, KOCUHYCA U TaHT€HCa 1
6.5 | 3aBUCUMOCTb MEXly CUHYCOM, KOCUHYCOM U 2
TaHT€HCOM OJTHOTO U TOTO K€ yTIJia
6.6 | TpuroHoMeTpU4ECKUE TOKIAECTBA 2
6.7 | CuHyc, KOCHHYC U TAHT€HC YIJIOB O 1 -0 1
6.8 | DopMyisl CiOKEHUSA 2
6.9 | CuHyc, KOCUHYC U TAHT€HC JIBOMHOTO yria 2
6.10 | CuHyC, KOCUHYC U TAHT€HC TOJIOBUHHOTO 2
yria
6.11 | DopMyibl IpUBENCHUS 3

[lepeBoauTh rpagyCHYIO MEPY B paJUAHHYIO U
oOpatHo. HaxonuTe Ha OKPY>KHOCTH IMOJIOKEHHE
TOYKH, COOTBETCTBYIOILLEH JTAHHOMY
JNEUCTBUTEIBLHOMY UKCily. HaxoauTe 3HaKK 3HAaUEHUN
CHUHYCa, KOCHHYCA, TAHT€HCA YHCIIA.

BBIABIIATH 3aBUCUMOCTD MEXAY CUHYCOM,
KOCHHYCOM, TAHT€HCOM OJTHOTO U TOTO YK€ yIJIa.
[IprMeHATh JaHHBIE 3aBUCUMOCTH JIJIs1
JI0Ka3aTeIbCTBA TOXKAECTBA, B YACTHOCTH Ha
ONpeNeIEHHBIX MHOXKECTBAX.

[IpumeHsTh pu NpeoOpa30BaHUAX U BBIUUCICHUSAX
(GhopMyJIBI CBSI3U TPUTOHOMETPUYECKUX (DYHKITHN
YIJI0B O U -0, POPMYJIBI CHOKEHUA, HOPMYJIbI
JBOMHBIX U TIOJIOBUHHBIX YTJIOB, (POPMYJIBI
npuBeneHus, GOpMyJIbl CYMMBI U Pa3HOCTH CUHYCOB,
CYMMBI U Pa3HOCTH KOCUHYCOB, IPOU3BEICHHUSI
CHUHYCOB M KOCHHYCOB.

JloKa3bIBaTh TOXK/IECTBA, IPUMEHSSI pa3JINYHbIE
METO/IbI, UCIIOJIB3YS BCE U3yUEHHBIE (DOPMYIIBI.
[IpumeHsTh Bce U3y4eHHbIE CBOMCTBA U (HOPMYJIbI
IIPY PELIEHUY MTPUKIIAJIHBIX 3a]1a4 U 3a/1a4
MTOBBIIIEHHOM CJIOKHOCTH




6.12 | Cymma u pazHoCTh cHYcOB. CyMMa u 2
Pa3HOCTh KOCHHYCOB
6.13 | Ypok 0060011eHnst ¥ CUCTEMATU3AINK 3HAHUHT 1
6.14 | Konmpoavhas paboma Ne5 1
«Tpueonomempuuecxkue popmynvy
7 | I'maBa VI. Tpuronomerpuieckue 164 YMeTh HAXOIUTh APKCUHYC, aPKKOCUHYC, apKTaHI'€HC
YPaABHEHUS (15+14) | IENCTBUTEIBHOIO YUCIIA.

VYpaBHeHue cos X = a. YpaBHEHHUE Sin X = a. [IprMeHATh CBOMCTBA apKCHHYCA, APKKOCHUHYCA,
VYpaBHeHue tg X = a. Pemienue apkTaHrerca uucina. [[pumensts hopmysl 1i1s
TPUTOHOMETPUUECKUX YPABHEHHUIA. HAXO/IEHUsI KOpHEN YpaBHEHHI cOS X = a, sin X = a,

7.1 | YpaBHEHHE COS X = a 3 tg X = a. YMeTh peuarb TPUroHOMETPUUECKUE
7.2 | YpaBHeHue sin x = a 3 YPaBHEHHS: IMHENHBIE OTHOCUTEJILHO CUHYCA,
7.3 | YpaBHeHue tg x = a 2 KOCHHYCa, TAHT€HCAa yrJia (4uciia), CBOJSIINECs K
7.4 | PenieHre TPUrOHOMETPUUECKUX YPABHEHUN 3 KBaJIPaTHBIM U JPYTHM alreOpandyecKum
7.5 | Ilpumepsl perieHus npoCcTeNImx 2 YPaBHEHUSM I10CJIE 3aMEHBI HEU3BECTHOTO,
TPUTOHOMETPUYECKHUX HEPABEHCTB CBOAINIHUECA K ITPOCTCUIIUM TPUT'OHOMCTPHUICCKUM
7.6 | Ypok 00001eHrs U CHCTEMAaTHU3aIlii 3HaHU! 2 YPaBHCHHAM II0CJIC PA3IOKCHUA Ha MHOKHUTCIH.
71 1 Pemats ogHOpoiHBIC (TIEPBOM U BTOPOM CTEIICHH )
YPaBHEHHMS] OTHOCUTEJIBHO CUHYCa U KOCHUHYCA, a
TaKXe CBOJAIINECS K OAHOPOIHBIM YPaBHEHHUSIM.
Hcnonp30BaTh METO BCIIOMOTATEIBHOIO YIJIA.
[IpuMeHATH METO/ IPEABAPUTEIIBHON OLICHKH JIEBOM
Konmponvhas paboma Neb Y IPABOU YacCTEeH ypaBHECHUA. Y METh IPUMEHSATh
«1puzoHOMEMPUHECKIE yPASHERULY HECKOJIBKO METOJIOB MPU PELIEHUH YPABHCHMUS.
Pemiats HECHOKHBIE CUCTEMBI TPUTOHOMETPUUYECKUX
ypaBHEHMH. PemaTh TpPUroHOMeTpUIECKre
HEPABEHCTBA C MOMOILBIO €AUHUYHON OKPYKHOCTH.
8 | IloBTOpenme kypca aaredopsi 10 kiaacca 74

CreneHHasi, mokasareyibHas 1
norapudmuueckas Qynkuuu. Perenne




ITIOKA3aTEJIbHBIX, CTEIICHHBIX U
JorapuMuuecKkux ypaBHeHH. Pemenue
ITI0KA3aTEJIbHBIX, CTEIICHHBIX 1
JorapupMUUECKUX HEPABEHCTB.
Tpuronomerpudeckue GOpMyIIbl.
Tpuronomerprueckue ToxxaecTBa. Pemenne
TPUTOHOMETPUYECKUX ypaBHEHUN. Pemenue
CUCTEM TOKA3aTeNIbHbIX U JIOTapu(hMUYECKUX
ypaBHEHUM. TEKCTOBBIE 3a/1a4l HA MPOLIEHTHI,
JBH)KCHUE.

HUToro uacos
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TemaTuveckoe IVIAHUPOBAHKUE MOAYJIH «AJredpa M HaYaJIa MATEMATHYECKOr0 aHaau3a» - 11

KJacce
No
Paznen KosnuecTBo yacos e
/i
1. [ToBTOpEeHue Kypca anreOpsl ¥ Haval aHanu3a 10 kiacca 2
2. Tpuronomerpruueckne QyHKITUU 13
3. [Tpon3BoIHAS M €€ T€OMETPUYECKUIN CMBICI 16
4. [IpuMeHeHne MPON3BOIHON K MCCIIEAOBAHUIO (QYHKIIUI 16
5. WuTerpan 13
6. DneMeHThl KOMOMHATOPUKH 10
7. 3HAKOMCTBO C BEPOATHOCTBIO 7
8. Htororoe moBTopeHne Kypca anreOpbl M Hayal aHam3a, moAroroBka k EI'D. 25
Hroro: 102




KaJsiengapHo - TeMaTu4yeckoe mjiaHupoBanue no ajareope B 10 kiacceno yueOHuUKy AJIMMOBa
III.A. u ap., 3 yaca B Hexearo. Beero 102 y.

Ne Tema Kou - OnopHbie 3HAHUSA Hara
n/m BO NMpoOBeAeHUS
4acoB
Ilinan | ®akr
IloBTOpenue kypca 7 -9 kiacca 6 4
1 [YucnoBble ¥ OYKBEHHBIC BBIPAXKCHHUS. 1 3HaTh: UYucimoBble W OyKBEHHBIE BBIPAKCHHUS. 3.09
VYopoiienue  BbIpaxeHWil.  YpaBHeHUA. CucCTeMbI
2 |YmpolueHue BbIpaXEHUN 1 ypaBHeHui. HepaBeHcTBa. DiieMeHTapHbIe (PYHKIIUH. 5.09
3 |VYpaBHeHus. CucTeMbl ypaBHEHUM 1 7.09
4 [HepaBeHcTBa. 1 10.09
5 [OnemenrtapHbie QYyHKIUU 1 12.09
6 |BX0aHOIi KOHTPOJIbL 3HAHUH 1 14.09
I'naBa 1. /leiicTBUTEJIbHBIE YHCJIA 11 4
7 |Llensle U pauMOHANIBHBIE YUCTIA 1 3HATh: MOHSATUE PALMOHAIBLHOTO uHcia, OeckoHeuHou| 17.09
JNECATUYHOM  TEepUOAMYECKOM JpoOu; ompeneieHue
8 |[leiiCTBUTENIbHBIC YNCTIA 1 KOpPHS I-A CTENEHM, €r0 CBOWCTBA; CBOWCTBA CTEIEHU C 19.09
PalMOHAJIBHBIM [10KA3aTENIEM;
9 [beckoHeuHO yOBIBaroIast reomerpuueckasi|| yMeTb: TIPUBOTUTH TIPUMEPHI, OTPENesTh MOHSTHS, 21.09
rporpeccui noadupaTh apryMeHTH, (POPMYJIHMPOBATH  BHIBOJBI,
10 [beckoneuno  yObiBaromas — reomeTpueckas | NPUBOJUTD 1OKA3aTeNbCTBa, PasBépHyTo oGocHoBbBats| 2409
[TPOTPECCHS




11 |Apudmernyeckuit KopeHb HATYpaJIbHOM cTeneHu |l CYXKJICHUS; IIPEACTABIIATD oeckoneunyro| 26.09
NEPUONYECKYIO Np0oObh B BUIE OOBIKHOBEHHOW apOOH;
12 |ApudmMeTnyecknii KOpeHb HATypaJIbHOU cTeneHu |l HAXOIUTh CyMMy 6eCKOHEYHO yosBaromeii| 28.09
F€OMETPUYECKON IPOrPECCHH; BBIIIOJIHATh
13 |Crenens ¢ paMOHAIBHBIM [TOKA3aTENIEM 1 NPe0OPA3OBAHNS BEIPAXKEHHUI, COMEPKAIMX PATHKATIEL 1.10
14 |CreneHb ¢ 1€MCTBUTEIBHBIM MTOKA3aTEIEM 1 betatb 1p OCTEHILINE YPABHEHNA, CONCPHAIIHE KOPHH T1- 3.10
W CTerneHW; HAXOJUTh  3HAYEHUS  CTENEHU C
15 |Bpruucienue cTeneHu U apuPpMeTHIecKoro KopHs |l paltHOHAILHBIM T10KA3aTCICM. 5.10
16 [[ToBTOpeHue no Teme «/leiicTBuTenbHbIe unciay |l 8.10
17 |KonTpoabHasi paboTa 1o TeMe | 10.10
«JleCTBUTEIIbHBIC YHUCIIA»
I'naBa 2. CtenenHas pyHkuust 12 4
18 |Crenennas ¢pyHKUMHU, €€ CBOICTBA U Tpaduk 1 3HATh: CBoOMcTBa (QyHKUMK; cxemy wucciaenoBanus| 12.10
byHKUIMM; onpeeNieHne CTEeNEeHHOW (DYHKIIMU; TOHSTHE
19 |Crenennas ¢bynkuuu, e€ cBoicTBa U rpadux 1 MPPALHOHAIBHO YPABHEHHS, 15.10
yMeThb: CTPOUTHh TpadUKH CTENeHHBIX (YHKUHMN mpu
20 [Bsaumio oOpatHbie (yHKIHK 1 Pa3IMYHBIX 3HAYEHUSAX TTOKA3ATEIs; 17.10
21 |PaBHOCHIbHbIC ypaBHERNT 1 UCCJIEeNOBaTh (PYHKIUIO MO cXeMe (OMUChIBaTh CBOWCTBA 1910
GyHKUMHM, HAXOAWTh HAWMOONbIIME W HAUMEHBIINE
22 |PaBHOCHJIBEHEBIE HEPABEHCTBA 1 3HAUCHU); _ 22.10
pemiatb MpPOCTEWIME YpPAaBHEHHs] W  HEPABEHCTBA
23 |[MpparmoHaibHbIe YpaBHEHUS 1 CTaHAAPTHBIMU METOJAMH; HM300pakaTb MHOXECTBO| 24 1()
pELIEHUI HEPaBEHCTB C OJJHON MEPEMEHHOM;
24 [MppaurOHaJIbHBIE YPAaBHEHUS 1 OPUBOJIUTH  MpPHUMEpPHI, OOOCHOBBIBaTH  CyXAeHHs,| 26.10
noI0MpaTh apryMeHThI, (OPMYIHPOBATH BHIBOBL;
25 [UppanpnoHanbHbIC HEPaBCHCTBA 1 pelmaTh  palnuoHaNbHBIE  ypaBHeHms, npumenss| /-11
— dbopMynbl  COKpamIéHHOTO  YMHOXXEHHMsSI TNpU X
26 |PenieHue uppanuMoHaIbHBIX YPABHEHUHN U 1 YTIPOTIIHHY; 9.11

HEPABCHCTB




27 [PemieHre nppalMOHAIbHBIX YPABHEHUN U 1 pemars UppAlMOHAIBHBIE YyPaBHEHMS; COCTaBIATH| 12.11
HEPABEHCTB MaTEMaTUYECKUE MOJEIIH PEATbHBIX CUTYALIHI;

28 [[ToBTopenwue mo Teme «CTeneHHas QyHKIIH 1 JaBaTh OLEHKY MHpopManuu, ¢akTam, mpouecca,| 14.11
ONPEIEHATh UX aKTYaJIbHOCTb.

29 [KontpoJbHasi padora no reMe «CreneHHas 1 16.11

b yHKITHS
I'naBa 3. Iloka3zareabHast QyHKus 12 4

30 |[loka3zaTtenbHas GpyHKIUA, €€ CBOMCTBA U rpaduk |1 3HATh: ONpejecHue IMoka3zareJbHou ¢GyHkuu u e€| 19.11
CBOWCTBA; METObI PEUICHUS ITOKA3aTEIbHBIX YPABHEHUN

31 [[loka3atenbHast pyHKIUs, €€ cBOICTBA U Tpaduk |l ¥l HEPABEHCTB M UX CHCTEM; 21.11

yMeTh: ONPEACIATh 3HAUCHUs MMOKA3aTeNbHON (QYyHKIIUU

32 [[loxasaTelbHble ypaBHEHHS ! [0 3HAYEHUIO €€ apryMeHTa MpHU Pa3IMYHBIX CIOco0ax 23.11

33 [[Ioka3aTenbHble YpaBHEHUS 1 3anaHm QyHicIm, . ) 26.11
CTPOUTH TpaduK MOKA3aTEIbHON (DYHKIIHH;

34 [[Toka3aTenbHbIE HEPABEHCTBA 1 MPOBOJIMTH OMHMCAHNE CBOHCTB PYHKIINH, 28.11
UCIOJIb30BaTh TpadUK MMOKA3aTENbHOW (QYHKIUU IS

35 |[Toka3arenbHbIE HEPABEHCTBA 1 pCIUCHUS YPAaBHEHUH U HEPaBEHCTB rpaduaeckuM| 30.]1
METOJOM;

36 |[Toxa3arenbHbIE ypaBHEHHUS U HEPABEHCTBA 1 peliaTh MpOoCTEeUIINEe MOKa3aTelibHble ypaBHEHUS U ux| 3.12
CHUCTEMBI,

37 |PelieHne CUCTEM MOKA3aTEIbHBIX YPABHEHUN. 1 pelaTh  HOKa3aTelNbHbIC  ypaBHEHWs,  IpUMeHss| O-12
KOMOHMHAIINIO HECKOJIBKUX aJITOPUTMOB;

38 [PemeHue cucteM NoKa3aTeNbHbIX HEPABEHCTB. 1 pelaTh MPOCTEHIITe TIOKA3aTeNbHBIE HEPABEHCTBA 1 HX 7.12

39 |PelieHue nokazaTeabHbIX YPAaBHEHUN U | CHCTEMBI, 10.12

HepaBeHCTB pemarb  I[OKa3aTeJbHbIE  HEPABEHCTBA,  IPUMEHSS
KOMOHMHAIIMIO HECKOJIBKUX aJITOPUTMOB;

40 [[ToBropenue no teme «IlokazarenpHas GyHKIUI (1 12.12
CaMOCTOSITENIbHO MCKaTh U OTOMPATh HEOOXOAUMYIO IS
penieHust yueOHbIX 3a/1a4 HH(GOPMAIIHIO;

MIPEABUIETh BO3MOYKHBIE NTOCIEACTBUS CBOUX JIEUCTBUM.
41 [KontpoJbHasi padora no teMe «llokazarenpHas |l 14.12

b yHKITHS

I'nasBa 4. Jlorapupmuyeckas GyHkuus

154




42 |Jlorapudmbl 1 3HATH: MOHSITHE norapudma, ocHoBHOe| 17.12
Jorapu(pMuUEcKOe TOXIECTBO U CBOICTBA JIOTapr(pMOB;
43 lorapudmsr 1 dbopmyny mepexona; ompenenenue jorapudmmueckoir| 19.12
— byHKIMKM, €€ CBOICTBAa; MOHATHE JIOTAPHU(PMHUUECKOTO
44 (CpoiicTsa norapugmos 1 ypaBHEHMA M  HepaBEHCTBA; MeToabl  peimenns| 21-12
45 |Beramcienie Torapugmos 1 JorapupMUYECKUX ypaBHeHI/II.\/'I; QITOPHTM  PeLICHUA 7>
JorapupMUYECKUX HEPABEHCTB;
46 |[lecsaTu4yHBIC U HATYypPATbHBIC JIOTAPU(DMBI 1 YMETB: yCTAHABINBATL  CBASH  MEXKIY  CTCHCHBIO  H| 54 1)
jgorapuMoM;  BBIYMCIATH  Jiorapudm  4YHclia 1O
47 |lecsiTHaHBIC M HATYpaJbHbBIE JJOTApHU(PMBI 1 ONPE/IC/ICHUIO; IPUMEHSITh CBOMCTBA JIOTapH(MOB; 28.12
BBIpQ)KATh JIaHHBIA JorapudM uepe3 JeCATUYHBIA U
48 lorapudmuueckast pyHKIus, €€ CBOICTBA U | HaTypaJIbHBI; 14.01
rpadux OPUMEHATH OIpe/eeHne JorapupMudecko (yHKIUH,
49 [[Toctpoenue rpaduka JorapuGMUIECKom 1 €€ CBOMCTBA B 3aBUCHMOCTH OT OCHOBAHUS, 16.01
(GyHKIMN. ONpEeAeNATh 3HAaueHHWE (PYHKIMM TIO  3HAYCHHIO
50 |Torapudmudeckue ypaBHeHUs 1 apryMeHTa MpH Pa3IuIHBIX criocobax 3aaanus GyHKIuu;| 18.01
pelath NpocTeuine JorapupmMrUIecKie ypaBHEHUS, UX
51 |Pemenue orapupMHUUECKUX ypaBHEHUM. 1 CHUCTEMBI, 21.01
OPUMEHSATh  pa3iuyHble  METOAbl ISl  PEIICHUS
52 Vlorapudpmuyeckue HepaBeHCTBA 1 JorapuMUUYECKUX YpaBHEHUM; pemaTh MpOCTEHIIne 23.01
jorapupMUUYECKre HEPABEHCTBA.
53 |Pemenue sorapuMHUUIECKUX HEPABEHCTB. 1 25.01
54 |Pemenue norapuMUIECKUX HEPABCHCTB. 1 28.01
55 [[ToBTopenue no Teme «Jlorapupmuueckas 1 30.01
b yHKITUSDY
56 [KoHTpoJsbHas padora 1o Teme 1 1.02
«Jlorapudmudeckas GyHKIH)
I'naBa S. Tpuronomerpuyeckue GopmyJabl 234
57 |Papuannas mepa yria 1 3HATH: MOHATHUS CHHYCA, KOCHHYCA, TAHT€HCA, 4.02




58

[I0BOpPOT TOUKHM BOKPYT Hadajia KOOPIAWHAT

59

[I0BOPOT TOUKHM BOKPYT Hadajia KOOPIAWHAT

60

OmpeneneHne CHHyca, KOCHHYCa U TaHTEHCa yriia

61

OmpenienieHne CHHyca, KOCUHYCa U TaHTEHCa yriia

62

3HAKM CUHYyCa, KOCUHYCa U TAaHI'€HCa YIJIa.

63

3aBUCUMOCTB MEXI1Y CUHYCOM, KOCUHYCOM H
TaHI€HCOM OJJHOTO Y TOTO XK€ yTIila

64

3aBUCUMOCTB MEX/1Yy CUHYCOM, KOCUHYCOM U
TAHT€HCOM OJTHOTO M TOTO € yIJa.

65

TpUroHoMeTpuyYeCKHe TOXKIAECTBA.

66

TpI/IFOHOMeTpI/ILICCKI/IC TOXIOCCTBA.

67

CI/IHYC, KOCHHYC U TAHI'CHC YIJIOB O U -Q..

68

CI/IHYC, KOCHMHYC M TAHI'CHC YIJIOB O U -0L..

69

DopMyIIbI CIOXKEHUS

70

DopMyIIbI CIOKEHUS

71

CuHyC, KOCUHYC U TaHT'€HC ABOMHOIO yria

72

CuHyC, KOCUHYC U TaHT€HC ABOMHOIO yTJIa.

73

CI/IHYC, KOCHMHYC WM TAHI'CHC IIOJIOBUHHOI'O yI'JIa

74

DopMyIibl TPUBUACHUS

KOTaHT'€HCA NPOU3BOJIBHOTO yIJIa; PaJAUaHHON MEPHI
yIJIa; KaK ONPEIEIsITh 3HAKU CUHYCa, KOCUHYCa U
TAHT'€HCa MMPOCTOr0 apryMEHTA 110 YETBEPTSAM; OCHOBHBIE
TPUTOHOMETPUYECKHUE TOKIECTBA; I0KA3ATEIBCTBO
OCHOBHBIX TPUTOHOMETPUUYECKHUX TOXKIECTB; (POPMYIIbI
CHUHYCa, KOCHHYCa CYMMBbI Y pa3HOCTH JABYX YTJIOB;
dbopMyIbl JBOWHOTO yIJIa; BEIBOA (hOPMYJT IPHUBEACHUS;
yMeThb: BbIPaXKaTh paJuaHHyI0 MEpY yIJia B rpajycax u
HA00OPOT; BBIYUCIATh CHHYC, KOCUHYC, TAHT€HC U
KOTAHTE€HC yIJia; UCMOJIb3Ys YUCIOBYIO OKPY>KHOCTh
ONPENETATh CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
MPOM3BOJILHOIO YTJia; ONMPEAEIISATh 3HAKU CUHYCA,
KOCHHYCA, TAHT€HCA, KOTAHI'E€HCA 110 YETBEPTIM;
BBITIOJTHATH MMPE00pa30BaHMUE MPOCTHIX
TPUTOHOMETPUYECKUX BBIPAKECHUH; YITPOLIATh
BBIPAKEHUS C MPUMEHEHUEM TPUTOHOMETPUUECKHUX
dbopmy1; OOBICHATH U3yUEHHBIE TIOJIOKCHHS Ha
CaMOCTOSITEJIbHO TIOJIOOPAaHHBIX KOHKPETHBIX IPUMEPAX;
paboTaTh ¢ y4eOHHUKOM, OTOMPATh U CTPYKTYpUPOBATh
MaTepua; MoJb30BaATHCS SHIUKIONEAUEH, CIPABOYHOM
JIUTEPATYPOM; NPEABUIETH BO3MOXKHBIE IMOCJICACTBUS
CBOUX JICHICTBUM.

6.02

8.02

11.02

13.02

15.02

18.02

20.02

22.02

25.02

27.02

1.03

4.03

6.03

11.03

13.03

15.03

18.03




75 |@opMyIbl IPUBUIACHUS 1 20.03
76 |Cymma u pa3HOCTh CUHYCOB. 1 22.03
77 |Cymma 1 pa3HOCTh KOCUHYCOB. 1 3.04
78 [[ToBTOpeHue no teme « OCHOBHBIE 1 5.04
TPUTOHOMETPpUUYECKUE (DOPMYIIBD)
79 |KontpoabHasi padora 1o teme « OCHOBHbIE 1 8.04
TPUTOHOMETpHUUYECKHE (YOPMYIIBD)
I'naBa 6. Tpuronomerpudeckue ypaBHeHUs 16 4
80 |YpaBHEHHE COSX =a 1 3HATh: ONPEJICTICHNE apPKKOCHUHYCA, apKCUHYCA, 10.04
apKTaHreHca u (GopMyJibl JJisl peIeHUs] MPOCTEUIITNX
81 |PerueHue ypaBHEHHH BHJA COSX = 1 TPUTOHOMETPUYECKUX YPABHEHNUM; METOABI PELICHUS 12.04
_ TPUTOHOMETPUYECKUX YPABHEHUI;
82 |YpaHenne sinx =a ! YMeTh: pelIaTh NPOCTENIINE TPUTOHOMETPHIECKUE 15.04
83 |Pemenue ypaBHeHM BUIa Sin X =a 1 YPABHCHU 110 opMyIIan; perath KBaﬂpaT_HHe 17.04
YpaBHEHHSA OTHOCHTENIBHO SIn, COS, tg U ctg;
84 |PemeHue ypaBHEHUI BUIa COSX =a, SIN X =a 1 ONpEJENATH ONHOPOJHBIC YPAaBHEHUS [IEPBOIi 1 BTOPOH 19.04
CTENEHU U PEIlaTh UX M0 aIrOPUTMY, CBOJS K
85 [VpaBHeHue tgx =a 1 KBa/IpaTHOMY; MPUMEHSTh METO]] BBEJICHUS HOBOMN 22.04
NEePEMEHHOM, METOJ pa3JIoKEHUSI HA MHOKUTEIU TIPU
86 |Pemienue ypaBHeHU BUaa tgx =a 1 pEIIEHUY TPUTOHOMETPUYECKUX YPABHEHUH; 24.04
apryMEHTUPOBAHO OTBEYATh HA MOCTABJIEHHBIE BOMPOCHI;
87 [Pewienne ypaBHEHUH BUaa tgX =a 1 OCMBICIIMBATh OIMOKK U YCTPAHATH UX; caMocTosiTenpHo| 20.04
UCKAaTh U OTOMPATh HEOOXOIUMYIO JUIsl pEIICHUS
88 [[puroHomeTpuyeckue ypaBHEHHUs, CBOAAIIMECS K (1 yIeBHBIX 33,129 HHGBOPMAIIHIO. 29.04
KBaJIpAaTHBIM.
89 |VpaBHenue asinx+bcosx=c¢ 1 3.05
90 [PemieHue TPUTOHOMETPUUYECKUX YPABHEHUH. 1 6.05




91 |PemeHue TPUrOHOMETPUUYECKUX YPABHEHHH . 1 8.05
92 [[Tpumepsl peleHus MPOCTEMIINX 1 10.05
TPUTOHOMETPHUYECKUX HEPABEHCTB
93 |[[Ipumepsl peleHus MPOCTENIINX 1 13.05
TPUTOHOMETPHUYECKUX HEPABEHCTB
94 |[ToBTOpenue o teme « puroHomMeTpuyeckKue 1 15.05
YpaBHEHUS
95 |KonTpoabHasi padoTa 110 TeMe 1 17.05
«TpUrOHOMETPUYECKUE YPABHEHHSI
HTorosoe nopropenune Kypca ajaredpbl 1 Hayaja aHaiausza 10 kiaacca 74
96 |Cremnennas, mokazaTeiabHas U Jjorapupmuueckas |1 3Hamb: 3HAUCHUE MaTeMaTU4Yeckoi Hayku s pemenus | 20.05
(yHKIIH. 3a/1a4, BO3HUKAIOLIUX B TEOPUU U HA MPAKTUKE; LTUPOTY
97 [Pemenne noka3aTenbHbIX, CTENEHHBIX U 1 1 B TO e BPeMsi O'PAHHYEHHOCTb IPHMEHEHHS 22.05
lrorapu(MUYECKNX ypaBHEHUIN
OrapHQMHIECKHX ypaBHe MaTEMaTUYECKUX METOJIOB K AHAJIN3Y U UCCIIETOBAHHIO
98 |PemeHne MOKa3aTeIbHBIX, CTCIICHHBIX U 1 . 24.05
IPOILIECCOB U SIBJIEHUI B MPUPOE U OOILIECTBE; 3HAUCHHE
iorapu(p)MUUECKUX HEPABEHCTB ’
IPaKTUKHU U BOIIPOCOB, BOSHUKAIOIIHUX B CAMOI
99 [Tpuronomerpudeckue GOpMyIIbI. | p p ’ m 27.05
TpPUroHOMeTPHHUECKHE TOKIECTBA MaTeMaTHKe JIJIsl (POPMUPOBAHUS U PA3BUTHS
MaTEMaTUYECKON HAYKW; UCTOPUIO PA3BUTHUS MMOHATHUSA
100 [PemieHre TPUroHOMETPUUECKUX YPABHEHMUI. 1 YUCIIa, CO3/1aHus MaTeMaTUYECKOI0 aHaju3a, 29.05
BO3HMKHOBEHUS U PA3BUTHS T€OMETPUN;YHUBEPCATBbHBIN
101 [Pewmenne cucrteM noka3areybHbIX U 1 30.05
. XapaKTep 3aKOHOB JIOTMKHA MAaTeMAaTUYECKHUX
JorapuMUUECKUX YpaBHEHHII. .
paccyXIeHUul, NX TPUMEHUMOCTh BO BCEX 00JIACTAX
102 [TexcToBbI€ 3aa4n Ha MPOLIEHTHI. TEKCTOBBIE 1 31.05

3aJa41 Ha JIBHUXXCHHUC.

YEJIOBEUECKOU JIESITETbHOCTH; BEPOSITHOCTHBIN XapaKTep
Pa3JIMYHBIX IPOLIECCOB OKPYKAIOLIETO MUPA;YMENtb:
pelaTh paluoOHAJIbHbBIE, TOKA3aTEIbHbIE U
jgorapupMUYECKHE YPaBHEHHUS U HEPABEHCTBA,
MPOCTENIINE UPPALIUOHATBHBIE U TPUTOHOMETPUYECKHUE
YPAaBHEHMUS], UX CUCTEMBI;COCTABIIATh YPABHEHUS U




HEPABEHCTBA I10 YCIOBUIO 3a4a4M;UCIIOIb30BaTh IS
npUOIMKEHHOTO PEIICHNs YPaBHEHH U HEPABEHCTB
rpaduueckuit METO;u300paxaTh Ha KOOPAUHATHON
IUIOCKOCTH MHOXKECTBA PELICHUN MPOCTEUILINX
YPaBHEHHUI U UX CUCTEM;HUCIIONb30BaTh IPUOOPETEHHBIE
3HAHUS U YMEHHUSI B IIPAKTUYECKOUN NEATEILHOCTH U JUIS
IIOBCEHEBHOM KM3HU; PEIIATH IPOCTEUILINE
KOMOHMHATOPHBIE 33/1a4d METOAOM Iepedopa, a TakKe C
UCTIOJIb30BaHUEM M3BECTHBIX (POPMYJI;BHIUHUCIISTE B
IPOCTEHIINX CITydasix BEPOSTHOCTU COOBITUI Ha OCHOBE
N0/ICYETa YKCIIa NCXOI0B;aHAIIN3A PEaIbHBIX YMCIIOBBIX
JaHHBIX, IPEICTABICHHBIX B BUJIE AUarpamMmm, rpa(ukos;
aHaJIn3a NH(OPMALIUU CTATUCTUYECKOTO
XapaKTepa.IIOCTPOCHUS U UCCIEAOBaHUS IPOCTEUIINX
MaTeMaTHYECKUX MOJEIeHpelIaTh palliOHaIbHBIE,
NoKa3aTeNbHbIE U JIoTapu(PMHUUECKUE YPAaBHEHUS U
HEPABEHCTBA, TPOCTENIINE UPPALIUOHATIBLHBIE U
TPUTOHOMETPUYECKHAE YPABHEHUS, UX CUCTEMBI;
COCTAaBJISITh YPABHEHHsI M HEPABEHCTBA 10 YCIOBUIO
3aJ1a4M; UCII0JIb30BATh JUIsl IPUOIMKEHHOTO PELLICHUS
YpaBHEHHUI U HEPABEHCTB I'papuueCKuii
METO/I;M300paxaTh Ha KOOPJAMHATHOMN MIIOCKOCTH
MHOYECTBA PEIICHUHN IPOCTEUIINX YPABHEHUN U UX
CHCTEM.




KanengapHo - rTemaTuueckoe nmjiaHuposanue no ajareope B 11 kiacce
no yueOHuky Aaumona IlI.A. u ap., 3uaca B Heneaw.Beero 102y.

Ne Tema KoJu-Bo OnopHblie 3HAHUA Hara
4acoB
mjad | akr
IHoBTOpenue kypca 10 kiacca — 24
1 1
2 1
I'naBa 7. Tpuronomerpuuyeckue GpyHkuuu -13u
3-4 | O6nacTb onpeeneHus U MHOKECTBO 2 3HaTh: UTO siBIsieTcs 00IacThiO ONpEeIesIeHus,
3HAYEHUIN TPUTOHOMETPUUECKUX MHO’KECTBOM 3HAYeHUN (PyHKIUI y=sinX, y=COSsX, y= tgX.
byHKIIH
5-6 | UeTHOCTb, HEYETHOCTD, IEPUOTUIHOCTH 2 3HaTh: OnpeaeneHue NepuoANYECKON pyHKIMN
TPUTOHOMETPUUECKUX (PYHKIIHUI
7-8 | CBoiicTBa QyHKIIMHN Y=COSX U €€ rpaduk 2 3HaTb: CBOICTBAa QDYHKIIMH Y=COSX
YMmerb: Ctpouth rpaduk PyHKINN y=COSX, ONPEACIIATh
CBOMCTBA (DYHKIIUH 10 TPaPUKy
9- | CpoiicTBa QyHKIIMU y=sIinxX U ee rpadux 2 3HaTb: CBoiicTBa QyHKIIUHU y=Sinx
10 Ymern: Ctpouts rpadguk PyHKIIMH y=SINX ONPEACIAThH

CBOMCTBA (DYHKIIUH 110 TpaPuKy




11-

CpoiicTBa QyHKIIMH y= tgX U ee Tpaduk 2

3HaTb: CBoiicTBa QyHKIIUH y= tgx

12
Ymerb: Ctpouth rpaduk QyHKIUHN y= tgX, ONpeaesTh
CBOMCTBa (PYHKIIHHU 10 TpapuKy
13 | O6paTHBIC TPUTOHOMETPUIECCKUE 1 3HaTh: NOHATHE OOPATHBIX TPUTOHOMETPUUYECKHUX
byHKIMHA byHKIU]
14 | [ToBTOpEHUE MO TEME 1
«Tpuronomerpudeckre QyHKIHI
15 | KonrpoJgbHasi padoTa 1o reme 1
«Tpuronomerpuyeckue GpyHKuUMN»
I'naBa 8. IIpou3BoaHasi u eé reoMeTpUYECKH CMBICT - 164
16- | IlpousBoaHas 2 3uatb: [loHsTHE TPOU3BOIHON HYHKIIHH,
17 r€OMETPUYECKUN CMBICII IIPOU3BOJHOM.
YMeTh: HaXOUTh MIPOU3BOIHBIC (PYHKIIHMA
18- | IlpousBoaHas creneHHON QYHKITUN 2 3HaTb: ®opMyJIbl MPOU3BOIHON CTENEHHON (DYHKITUU
19 (xP)'=px"" 1 ((xkx + b)’)’ =pk(kx + b)""!
Ymersn: Ucnonb3oBaTh GOpMyIibl IPU HAXOKICHUU
MPOX3BOIHOM; HAXOJWTh 3HAYCHUE MPOU3BOTHOMN
(GYHKIIMM B TOUKE.
20- | ITpaBuna quddepennupoBanms 4 3nartb: [IpaBuna quddepeHnpoBaHNs CYMMBI,

23

MPOU3BEACHUS U YACTHOTO 2-X (DYHKUIUN, BBIHECEHHUSI




IIOCTOSAHHOI'O MHOXKHUTCJIA 34 3HAK HpOHBBOI{HOﬁ

Ywmers: [Ipumensats npasuia quddepeHuupoBaHms

24- | [Ipon3BoHBIE HEKOTOPBIX AIEMEHTAPHBIX 3 3HaTh: Tabuuily NpOU3BOJHBIX HEKOTOPHIX
26 | byHKIMH 3JIEMEHTapPHBIX (PYHKIUN
Ymersn: Ucnonb3oBaTh GOpMYIIbI IPU BBITIOJTHEHUN
YIIPAKHEHU N
27- | 'eoMeTprYeCKUil CMBICI POU3BOIHOM 3 3HaTh: ['eoMeTprUEeCKUl CMBICT TPOU3BOIHOM,
29 ypaBHEHUE KacaTeJIbHOU
Ymerh: 3anuchiBaTh ypaBHEHUE KAacaTEIbHON K rpaduky
byukuun f(x) B TOUKE X,
30 | [ToBTopenue no teme «lIpousBoaHas u ee 1
Tr€OMETPUYECKUNA CMBICID)
31 | KoutpoJjbHasi pa6oTa 1o reme 1
«IIpou3BoaHAas U €é reoMeTPUUYECKHU A
CMBICJI»
I'naBa 9. IlpuMeHeHMe MPOU3BOJHOM K UCCJIeI0BAHUIO PYHKIMI -164
32- | Bo3pacranue u yobiBaHue GyHKIIUU 3 3nartb: Onpenenenue Bo3pacTaroiiei (yobIiBaroIe)
33 GyHKIMU, TPOMEXYTKH MOHOTOHHOCTH

YmMmers: [lo rpaduky GyHKINHN BBISBISATH IPOMEKYTKU
BO3pACTaHus , yObIBaHUS; HAXOAUTH UHTEPBAJIbI
MOHOTOHHOCTHU (DyHKIIHH




34- | DxcTpeMyMbl (HYHKITHHA 3nartb: OnpezeneHre TOYEK MAaKCUMyMa U MUHUMYMa,

36 CTAllMOHAPHBIX, KPUTUYECKUX TOUYEK, HEOOXOIUMBIE U
JOCTAaTOYHBIE YCIOBUS IKCTpEMyMa
Ymets: [IpumMeHaTh HEOOXOUMBIE U TOCTATOYHBIC
YCIIOBHSI SKCTpEMyMa JJIsl HAXOKICHHSI TOUEK IKCTpeMyMa
byHKITUN

37- | IlpumeHeHne Nporu3BOAHOMN K 3HaTh:

39 | nmoctpoenuto rpadukoB GpyHKINN
YMmerb: CtpouTtsh rpaduk pyHKINN C TTOMOIIBIO
MIPOU3BOAHOMN

40- | HanbonpIiee u HanMeHbIIIEE 3HAUCHUS 3HaTh:

42 | pyHkIMm
¥Ymerb: Haxonute HaubobIIee, HAMMEHbIIEE 3HAYCHUE
byHKIIIN

43- | BeimykiiocTs rpaduka GyHKIUHA, TOUKH 3uaTh: [loHsTHE BRIMYKIOCTH rpaduka QyHKIIUUA, TOUKH

44 | meperuda. neperuoa.
Ymersb: [IpuMeHsATh 3TH MOHATHUS IPU MIOCTPOECHUU
rpaduka U ucciieJoBaHUU PyHKIIUU

46 | I[ToBTopenue no teme «lIpumenenue

MIPOM3BOJIHOM K UCCIIEIOBAHUIO
byHKITHTD
47 | KonTpoJbHasi padoTa 1o teMe «

IIpyuMeHeHue NPOU3BOAHOM K




HCCIeA0BAHUIO PyHKUIMID

I'naBa 10. Uurerpan - 134

48- | IlepBooOpa3zHas 2 3nartb: OnpenaeneHue nepBooopazHoi
49 Ymersn:
50- | [IpaBuia HaXOXJICHHUS IEPBOOOPA3HOI 3 3nartb: [IpaBuiia Hax0XACHUS MTEPBOOOPA3HBIX
52 YMmern: [IpumensaTs Tabnuily nepBooOpa3HbIX
53- 3 3narb: ®opmyny HoroTona-Jleitbauia
IInomaabs KpUBOJIUMHENHON Tpaneluu U . o
55 uHTerpan YMmertn: [Ipumensats popmyny Herotona-JlelbOnua,
n300pakaTh KPUBOJUHEHHYIO TPAICIIUIO
56- 2 3nartb: Tabnuiry mepBooOpa3HbIX
57 | BHIMHCIICHNC HHTCTPAJIOB. Ymertn: [IpuMeHsaTs TabauIly IepBOOOPa3HBIX IS
BBIYMCIICHUS TPOCTEUIINX UHTETPAJIOB
58 1 3nartb: Tabnuiry nepBooOpa3HbIX
Beruncnenue miomanei ¢ moMOLbIO
WHTETPAJIOB Ywmers: [IpumensaTs Tabauily nepBooOpa3HbIX s
BBIYMCIICHUS TPOCTEUIINX UHTETPAJIOB
59 | IloBTOpenue no teme «lHTerpan» 1
KQHTPOJIbHAsl padoTa 10 TeMeE
60 | 1

HTEerpajmn




I'maBa 11. JnemeHTHI KOMOMHATOPUKH - 104

3HaTh: 110HATHEC KOMOMHATOPHBIX 3aJ1a4

6] | KOMOMHATOPHEIC 3a1aun 1
Ymersn:
62 | 11epecTaHOBKHU 1 3nath: OnpeaeneHue nepecTaHOBKH
Ywmerts: [Ipumensats hopmyny
63- | Pa3MCIICHAT 5 3HaTh: UTNPEACICHIE pa3MCIICHUS 1
64 dbopmyny pa3zMeneHus
Ymern: [lpumenats popMyny pazMernieHus
65- | LOUCTaHUA U X CBOHCTBA 2 3nare: Onpe/enenue coueTaHus U UX CBOMCTBA
66
YMmertn: [Ipumensats popmyty
67- 2 3HaTb: bunomuaneayto popmyny HeioToHa
bunomunansHas gpopmyna Herotona
68 Ywmerts: [Ipumensats hopmyty
69 | TIOBTODCHHE M0 TEME «ITEMCHTEI 1
KOMOWHATOPHUKN»
70 HTPOJHHAs PapoTa 1o TeMe 1
«JIeMeHTbI KOMOMHATOPUKU»
I'naBa 12. 3HaKOMCTBO € BEPOSITHOCTHIO - 74
71- | BEPOATHOCTH COOBITHA 2 3HaTh: OnpeeneHue BEPOSTHOCTU COOBITHUS, (POPMYITy
72 YwMmertn: [Ipumensats Gpopmyny
73 | LIIOKEHUC BEPOATHOCTCH 1 3uarh: [IpaBuna HaXOXKICHHS




YMmern: [Ipumensats popmyty

74 | GEROATHOCTE HPOTHBOLIONONKHOTO €O- 3natb: Onpenenenue [IpaBuia HaXoXKIEHHUS
Ymern: [IpumensaTs popmyiny
¥ CIIOBHAA BEPOATHOCTE 3narn: Onpe/enenue yCI0BHON BEPOSATHOCTH
75
YMmern: [Ipumensats Gpopmyty
BEpOsTHOCTh 1JPOW3BECACHUSI HE3aBU- .
76 | CHMBIX COOBITHI 3narn:
YMmertn: [Ipumensats popmyity
77 | KQHTPOJILHAs padoTa 110 TEME
«BepoATHOCTDHY
IloBTOpEeHue. 254
78- | IToBTropenue: HNUCJIA. YMeThb BBHITIONHATH apu(MeTHYecKue AeCTBUSI, coueTas
79 YCTHBIE U MMCbMEHHbBIE TPUEMBI; BBITIOIHATH YCTHBIE U
NUCbMEHHbIE TPUEMBI C YUCIIAMHU
80- | AnreOpandeckue BhIPAKEHUS. YMeTh BBINOIHATH BEIYUCIICHUS alTreOpandecKkux
82 BBIPAKECHU I
83 | Crenennas pyHKuuA YMeThb onpeaesnsaTh 3HaueHHe (PyHKINUN M0 3HAUCHUIO
aprymeHra
84 | Jlorapudmuueckast QyHKIMS
85 | Tpuronomerpuueckue pyHKIINH.
y




86

YMernb pemiaTe panMoHaNIbHBIE, IOKA3ATENbHBIE,
JorapupMuuecKre, TPUTOHOMETPUIECKUE YPABHEHUS U

87 | PelieHue nokazaTeabHbIX YPABHECHUN
HEPaBEHCTBA
88 | Pemienue noka3aTeabHbIX HEPAaBEHCTB
89 | Pemenue norapudmMudeckux ypaBHEHHUI
90 | Pemenue nmorapugMuIecKuX HEPABEHCTB
91 | PewieHrne TpUrOHOMETPHUUECKUX
YPaBHEHUI U HEPABEHCTB
92- | IIpousBoanas. Ilpumenenue YMeTh BBIUUCIATE IPOU3BOAHBIC, IPUMEHSSA IIPaBUiIa
94 | mpousBoaHOU BBIYMCJICHUS IPOM3BOHBIX, UCIIOJIb3Ysl CIIPABOYHBIC
MaTepHuaJlbl
95 | BeluucieHue HHTErpaioB YMerb HaXOAUTH IJIOIIAb KPUBOJIMHENHON TPanelun
96 | Beluucnenue miomaan KpUBOJIMHEHHON
Tpaneuuu
97- | PelueHue TEKCTOBBIX 3a4a4 YMernb pemiaTe TEKCTOBBIE 3aa4U
100
101 | UtoroBast KOHTpoOJIbHAs paboTa




102

Oo0s13aTeIbHBI MUHUMYM CO/IEPKAHUS 00pa30BaTe/IbHOM 00J1acTH «AJire0pa M HaYajia MaTeMaTHYeCKOr0 aHAJIN3a)

Kopens crenenn n.

CreneHb ¢ paluOHAIbHBIM MTOKA3aTeIEM.

Jlorapugm.

CuHyc, KOCUHYC, TaHI€HC, KoTaHreHc. [Iporpeccun.

OO61ure npueMsl peieHus: ypaBHeHul. Perienne ypaBuenuid. Cuctembl ypaBHEHUH ¢ IByMs repeMeHHbIMU. HepaBeHcTBa
C OJHOW NIEPEMEHHOM.

ObmnacTh onpenencHust PyHKIHH.

Ob6nacTh 3HaUeHUN QYHKIIUU.

[TepuoguunocTs. UeTHOCTH (HEUETHOCTH). Bo3pacTanue (yObIBaHuE).
OxkcrpeMyMbl. Hanbomnbiiee (HauMeHbIlee) 3HaUYEHUE.

['paduku QyHKIMIA.

IIpounsBonHas.

UccnenoBanue GyHKIIMU C TTOMOIIBIO MPOU3BOHOM.
ITepBooGpaznas. Murterpan.

[iomaae KpUBOJIMHEWHOWN TPANCLVH.

Cratuctuueckas 00pabOTKa JaHHBIX.

Pelenne KoOMOMHATOPHBIX 3a/a4.

Crnyuaiinbie COOBITHSI M UX BEPOSITHOCTH.

YpoBeHb 00s13aTeIbHOM MOATOTOBKH 00y4al01erocsi

YMeTs:

® ONpeneNsTh 3HaueHue (PyHKIMH MO 3HAUCHUIO apryMeHTa MpU Pa3IudHbIX crloco0ax 3a1anus GyHKINU;




® CTPOUTH IPaUKH U3YYCHHBIX (PYHKIINH;

® OMUCHIBATH MO IpaduKy U B MPOCTEHUIIUX CIy4asx 1Mo popmyJsie MOBeIeHUE U CBOMCTBA (QYHKIUI, HAXOIUTH 1O TpaduKy
GbyHKIIMN HanOOJIbIIINE U HAUMEHBIIINE 3HAYCHUS;

® BBINOJHATH ApUPMETHUYECKHE ACHCTBUS, COUETasl YCTHbIE U MUCbMEHHBIE IPUEMbI, TIPUMEHEHNE BBIYMCIUTEIbHBIX
YCTPOMCTB; HAXOJUTh 3HAYCHUSI KOPHS HATypajbHOM CTENEHH, CTETIEHHU C PAllMOHAIBLHBIM ITOKa3aTeneM, Jiorapudma,
UCTIONB3YS IPU HEOOXOIMMOCTH BBIYMCIUTEIbHBIE YCTPOMCTBA; MOJIH30BATHCS OLEHKOW U MPUKUIAKON PU MPAKTUIECKUX
pacuerax;

® TIPOBOAMTH IO U3BECTHBHIM (POPMYJIaM U TIpaBHIaM PeoOpa3oBaHusi OYKBEHHBIX BHIPAKEHUHN, BKIIOYAIOIINX CTETICHH,
paauKabl, Jorapu(mbl 1 TPUTOHOMETPUYECKHE (PYHKIINU;

® BBIUKCIATH 3HAUECHUS YHCIOBBIX M OYKBEHHBIX BBIPAXKECHHM, OCYIIECTBIISII HEOOXOJUMBIE MTOICTAHOBKU U MPeoOpa30BaHus;

® BBIYHMCIATH POU3BOAHBIE U IEPBOOOPA3HBIE FTIEMEHTAPHBIX (PYHKUUH, UCIOIB3Ys CIIPABOYHbBIC MAaTEPUAIIbI;

® JCCceoBaTh B MPOCTEUIINX Cly4yasX (PyHKIIMM HAa MOHOTOHHOCTb, HAXOUTh HAauOOJbIINE 3HaYeHNUs (QYHKIIHA, CTPOUTH
rpaduKy MHOTOYJICHOB M MPOCTEHIINX PALIMOHAIBHBIX (DYHKIMH C UCTIOIB30BAHUEM allllapaTa MaTeMaTHUYEeCKOr0 aHAIIN3a,

® pelIaTh pallMOHANIbHBIC, TOKA3aTeIbHbIE U JOTapU(PMUUECKHE YPAaBHEHHUS U HEPABEHCTBA, IPOCTEHIIINE UPPAIMOHATIbHBIE
¥ TPUTOHOMETPHYECKUE YPABHEHUS, UX CUCTEMBI.

YpoBeHb BO3MOKHOM MOATOTOBKHU 00yUYaK0IErocst

pelaTh ypaBHEHUs, IPOCTEUINE CUCTEMbI YPaBHEHMM, UCTIOJb3Ys CBOWCTBA (DYHKLUI U UX IpaUKOB;

BBIUMCIIATH IJIOAAN C UCIIOJIb30BaHUEM NIEPBOOOPA3HOIL;

MCIIOJIb30BAaTh JJIsl NPUOIMKEHHOTO PEIICHNs YPaBHEHUN U HEPABEHCTB Ipa)uuecKuii MeTOs;

n300paxaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA PEIICHUHN MPOCTEUIINX YPaBHEHHUI U UX CUCTEM.

CTPOUTH IPAPUKU U3yUEHHBIX (QYHKIUH;

OINUCHIBATh MO TpaduKy U 1o GopMyJie NOBEIECHUE U CBOWCTBA (DYHKIMH, HAXOAUTH 1O rpaduKy GyHKIMU HAauOOJIbIINE U
HaVMEHBIIVE 3HAYCHUS;

HCIO0J1b30BATh NPUOOPETEHHbIE 3HAHNSA U YMEHHS B IPAKTHYECKOH 1eATEJbHOCTH U NOBCEAHEBHOM KU3HU JJIs:

® [IPAKTHUUYECKHUX PacyeToB IO (popmyiam, BKIroUas GopMysl, COAEpKaIINE CTENEHU, paJuKallbl, Jorapudmsl 1
TPUTOHOMETpHUECKHE (DYHKIUH, UCTIONB3Ys IPU HEOOXOAMMOCTH CIIPABOYHBIE MaTEPHAIIbI U MTPOCTEHIIINE
BBIYMCIIMTEIIBHBIE YCTPOUCTBA.

® OMMCaHUA C IOMOIIBIO PYHKIMH Pa3IMYHbIX 3aBUCUMOCTEH, IPEICTaBICHUS UX TpapUUeCKH, MHTEPIPETALINH IPa(UKOB;



® PCHICHUA ITPUKIIAJHBIX 3a1a4, B TOM YHUCJIC COIHAJIbHO-OKOHOMHWYCCKNX U q)HSI/I‘ICCKI/IX, Ha HanOOJIbIIIE ¥ HAMMCHBIIIHC
3HAYCHHUA, HA HAXOKICHHUC CKOPOCTHU U YCKOPCHMU,
¢ TIOCTPOCHMA N UCCIICAOBAHUA HpOCT@fIIHHX MaTEMaTH4YCCKHUX Moneneﬁ.
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