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N3meHennsi, BHOCMMBIE B IPOrPAaMMY B CBSI3H BO3MOKHBIM I1€PEX0/I0M HA JUCTAHIMOHHOE 00y4YeHHe

B cBs31 ¢ BO3MOYKHOCTBIO MIEPEX0/a B JAHHOM y4eOHOM roJly Ha AUCTAaHIIMOHHOE 00ydeHue OyIyT MCIOJIb30BAThCS CIEAYIOIINE THITBI YPOKOB:
Omn-naiiH ypok,

Omn-J1aiiH neKkuus

Buneoypoxk Ha snekrponHo# miuatdopme POII

Omn-J1aiiH 3KCKypCcHsl

Y POK-KOHCYNIbTALUA

Bbynyr BHecensl uzmenenus B KTII B paznen «Busl 1esTenbHOCTH, KOHTPOJIbY»: YPOK C UCIOJIb30BAHUEM BUJICOKOH(EPEHIICBA3H, YaT 3aHATHE, OOMEH
nH(popmalren, HAUBUTyadbHbIE KOHCYIbTAIIH, TUCTAHIIMOHHOE TECTUPOBAHUE,; OH- JIAH TECTUPOBAHUE, OH-JIAlH OTYET.

1.IVTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA YYUEBHOI'O IPEIMETA

JINYHOCTHBIE Pe3yJIbTAThI

Y oOyuaromerocs 0yayt c(popMHUpPOBAHDI:

OTBETCTBEHHOE OTHOUICHUIO K YUEHHUIO;

TOTOBHOCTb U CITOCOOHOCTh OOYUAIOIIMXCS K CAMOPA3BUTHIO K CAaMOOOPa30BaHHUIO HA OCHOBE MOTHBAIIUU K OOyUEHUIO U TMIO3HAHUIO,
CO3HATEJIbHOMY OTHOIICHHUIO K HETIPEPHIBHOMY 00pa30BaHUIO, KaK YCIOBUIO YCIIECIIHOM Mpo¢ecCHOHAIIbHON 1 0011IeCTBEHHON NesTeIbHOCTH;
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW U MUCbMEHHOMN peyH, TOHUMATh CMBIC] MIOCTaBICHHOM 3a[auu, BBICTPAUBATh
apryMeHTal1I0, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;

HavaJlbHbI€ HABBIKU aJaNTally B AMHAMUYHO U3MEHSIOIIEMCSI MUDE;

9KOJIOTMYECKas KyJIbTypa: IEHHOCTHOE OTHOILIEHHE K TPUPOIHOMY MUPY, TOTOBHOCTbH CJI€ZIOBATh HOPMaM IPUPOJO0XPAHHOTO,
3J10pOBbeCcOEepPEraroIiero noBeACHHUS;

CHOCOOHOCTH K SMOIIMOHAILHOMY BOCIIPUSITUIO MaTEMAaTUYECKUX 00BEKTOB, 3ajay, PELICHUHN, pacCyKICHUN;

yYMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yNbTaT yueOHOM MaTeMaTHYeCKON AeITeTbHOCTH;

HAaBBIKU COTPYIHHYECTBA B Mpoliecce yueOHOil, yueOHO-ICcCIe0BaTEIbCKOM, 00IIIECTBEHHON AeATEIbHOCTH.

CHOCOOHOCTh ¥ TOTOBHOCTh BECTU JAHMAJIOT C IPYTMMHU JIFOJIbMU B IIPOIIECCE COBMECTHOU JESTENbHOCTH.

HCCIIeIOBATENIbCKHE YMEHUS, HEOOXOIUMBIE B OCBOCHHUU OYIYIIMX TBOPUECKUX MPOGECCHit;

MeTtanpeaMeTHble pe3yabTaThl

Y obGyuarmerocs 0yayT chopMHpOBaHbI:

HaBBIKK (DOPMYIUPOBATh U yAEPKUBATH yUEOHYIO 3a/1a4y;

HaBBIKU BBIOUpATh JIEHCTBUS B COOTBETCTBUH C MTOCTABIEHHOM 3a/1a4eii U yCIOBUSMU peain3aliiy;

MyTU JOCTHKEHUS 1IeNiei, 0CO3HaHHBIA BhIOOp Hanbosee 3 heKTUBHBIE CIIOCOOBI pelIeHrs yYeOHbBIX U MMO3HABATENbHBIX 33/1a4;
HABBIKU COCTAaBIISATH IUIAH U MOCJIEI0BATEILHOCTD JCHCTBHIA,

YMEHHS OCYIIECTBIIATH KOHTPOJIb IO 00pa3Ily ¥ BHOCUTh HEOOXO0MMbIE KOPPEKTUBHI;



YMCHHA OICHHUBATH MMPAaBHUJIBHOCTH UJINA OIIMOOYHOCTH BBIIMOIHEHMNS y‘IC6HOfI 3aJa4u, eé OGLGKTI/IBHYIO TPYAHOCTDb U CcOOCTBEHHEIE
BO3MOKHOCTH €€ PEILICHHUS;
YMEHHSI CIIMYaTh CIIOCO0 EHCTBUA U €T0 Pe3yabTaT ¢ 3aJJaHHBIM TAJIOHOM C IIeTIbI0 O0OHAPY)KEHUSI OTKIOHEHUH U OTJIMYMI OT 3TAJNIOHA;
HaBBbIK OIIPCACIIATD MMOCICA0OBATCIILHOCTE IPOMEIKYTOUYHBIX ueneﬁ 1 COOTBCTCTBYIOIIUX UM I[ef/'ICTBI/Iﬁ C y‘-IéTOM KOHCYHOI'O pE3yJibTara,
HaBBIK IIPEABUAETH BO3MOKHOCTH IIOJIy4€HHSI KOHKPETHOTO pEe3yabTaTa P PELICHUH 3a1a4;
YMEHHUSI OCYLLECTBIIATh KOHCTaTUPYIOLINI U IPOTHO3UPYIOIUKA KOHTPOJIb 10 PE3YJIbTATy U MO CIIOCO0Y AEHCTBUS;
YMCHUA BBIACIATH U (1)0pMyJII/IpOBaTI) TO, YTO YCBOCHO M YTO HYXHO YCBOUTDH, OIIPCACIIATE KAYCCTBO U YPOBCHL YCBOCHUS
YMEHHE KOHLIEHTPUPOBATh BOJIIO AJIsl IPEOA0IEHHS NHTEUIEKTYaIbHbIX 3aTPYAHEHUN U (PU3HUECKUX NPENSTCTBUIM;
IIpeaMeTHBIE pe3ybTaThl

Yucisia ¥ BBIYUCICHUS

OnepupoBaTh MOHATUSAMU: HAaTYpaJbHOE, 1I€JI0€ YMCIIO; MCMOJIb30BaTh NMPU3HAKKU JIEIMMOCTH LEJIbIX YHCEN, Pa3joXKEeHUE Yucia Ha MPOCThIe
MHOXHTCIIN JI1 pCHICHUA 3a1a4.

OHepI/IpOBaTI) MOHATUCM!: CTCIICHb C PAllMOHAJIbHBIM IMOKA3aTCIICM.

OnepupoBaTh NOHATUAMU: JIOTapUdM YKcia, TECATUUHbIE U HaTypallbHbIE JIOTapU(pMBI.

YpaBHeHHUsI M HEPaABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHH 7S TPeoOpa30BaHus BbIpAXKEHUN; ONIEpUPOBATH MOHATHSAMU: NIOKa3aTelIbHOE ypaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBI€ THIIBI IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BrinonHsaTe npeoOpa3oBaHus BEIPAKEHUH, COIEPKAIIUX JIOTapU(PMbl; ONEPUPOBATh MOHATUIMHU: JorapudMUYECKOoe ypaBHEHUE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI IOTapU(PMHUUECKUX YPAaBHEHUHN 1 HEPABEHCTB.

Haxonute pemenus mpocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMH: CUCTEMA JMHEWHBIX YPAaBHEHUW U €€ PEIICHHE; HCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHHUH JIA PEUICHUS
MPaKTUYECKUX 3a]a4.

Haxonute pemienust mpoCcTeNINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh pealbHbIE CUTyallMd Ha SI3bIKE ajareOpbl, COCTABIISTH BBIPAXKEHHS, YpaBHEHUS, HEPABEHCTBA U CHCTEMBI [0 YCIOBHUIO 33J[auH,
UCCIIeIOBATh MOCTPOEHHBIE MOJIEH C UCIIOJIb30BAHUEM aIlapara ajireopsl.

DYyHKUUH U ITPaPUKHU

OnepupoBaTh MOHATHAMH: NepuoandecKkas (QYHKIUSA, MPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpemMyMa (YHKIUH, HauOoJbllee U
HauMeHbIIIee 3HaueHUs! GYHKIIMH Ha TPOMEXKYTKE; UCIOJIb30BaTh UX I UCCIEeN0BaHUS (GYHKIIMH, 33JaHHON TpaduKOM.

OnepupoBaTh MOHATUSAMU: TpadUKU MMOKA3ATEIBHOM, JOrapu(MUYECKON U TPUTOHOMETPHUECKUX (PYHKIINIA; U300pakaTh UX HA KOOPIUHATHOMN
IUIOCKOCTH M UCITOJIB30BaTh JUISl PEILICHUS YPABHEHUN U HEPABEHCTB.

N306paxaTh Ha KOOPIAUHATHOMN MIIOCKOCTH TpadUKK TUHEHHBIX YPaBHEHHUI U UCTIOJBL30BaTh UX JJIsl PEIICHUsI CUCTEMbI TMHEHHBIX YpaBHEHUM.

Hcnonb3oBath rpaduku QyHKIUN A UCCIIEOBAHUS POLIECCOB M 3aBUCUMOCTEHN U3 APYrUX yUeOHBIX TUCIUTUINH.



Hayana maTeMaTH4ecKoro aHajmu3a

OnepupoBaTh NOHATHAMU: HeENpepbIBHAS (QYHKIUS; TPOU3BOIHAS (YHKUUHU; HUCIOIb30BaTh TEOMETPUUYECKHH U (PU3UYECKUH CMBICH
IIPOU3BOIHOM M1 PELICHM 3a1a4.

HaxonuTh mpou3BoHbIE 31€MEHTapHBIX (DYHKIUN, BEIYUCISATH IPOU3BOIHBIE CYyMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIUH .

Hcnonp30BaTh MPOU3BOAHYIO Uil HCCIEIOBaHUSA (YHKIMHM HAa MOHOTOHHOCTh M OIKCTPEMYMBI, MPUMEHSTH pPe3yJabTaThl HCCIEAOBAHUS K
MOCTPOSHHIO TPa(hUKOB.

Hcnonp30BaTh MPOU3BOIHYIO JAJI HAXO0KICHHS HAMJIYYILIEr0 PENIEHUs B IPUKIIAHBIX, B TOM YHCJIE COLMAIBHO -3JKOHOMHUYECKUX, 3a/1a4ax.

OmnepupoBaTh NOHATUSAMHE: IIEPBOOOPA3HAS U HHTETPaJl; TOHUMATh TEOMETPUIECKUN 1 (PU3MUECKHIA CMBICIT HHTETpaa.

HaxonuTs mepBooOpa3Hbie 2IIEMEHTAPHBIX (QYHKIMH; BBIYUCIATh HHTErpal 1o popmysne Hetorona—JleitOnmua.

Pemats npukiaaHble 3aa4, B TOM YHUCIIE COLUAIIEHO-DKOHOMUYECKOT0 U (PM3MUYECKOT0 XapaKTepa, CPeACTBAMU MaTEMaTHYECKOIO aHaIN3a.

OnepupoBaTh MOHATUSIMH: LHUIMHAPUYECKAs MMOBEPXHOCTh, 00pa3yroUIie UINHAPUIECKON NOBEPXHOCTH; LIMIMH/AP; KOHUYECKas MOBEPXHOCTD,
o0pa3yrolre KOHHYeCKOH MOBEPXHOCTH, KOHYC; ceprudecKasi TOBEPXHOCTb.

Pacnio3naBatk Tena BpaieHus (LMIMHApP, KOHYC, chepa U map).

OOBACHATDH CIIOCOOBI MOJTYYEHUS TeJl BpallleHNUs.

KnaccudumupoBaTs B3auMHOE pacmosioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATHUSAMH: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBHICOTA CETMEHTA; IIapOBOM CIIOM, OCHOBAHME IIAPOBOIO CJOS, BBICOTA
LIApPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI 1 IUIOIAAN IOBEPXHOCTEH T BpallleHUsl, TEOMETPHUUECKUX TeJl C TPUMEHEHHEM (HOpPMYII.

OmnepupoBaTh NOHATUSAMM: MHOTOI'DaHHMK, BIMCAaHHBIA B cepy M OMMCAHHBIA OKOJIO cdepsl; cepa, BIUCAHHAS B MHOTOI'PDAaHHMK WIH TEJIO
BpallleHUs.

BbIuucnaTe COOTHOIIEHUS MEX Ty TUIOIIASIMU TIOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TEIl.

N306pakaTs u3ydyaemsble GUTYyphl OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHME YEPTEXH W3 PUCYHKOB IMPOCTBIX OOBEMHBIX (Uryp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUYEHHUs Tell
BpallleHUsl.

W3BnekaTb, MHTEPIPETUPOBATh M INPeoOpa3oBbIBaTh MHPOPMALUIO O MPOCTPAHCTBEHHBIX I'€OMETPUUYECKHX (UIypax, MPEICTABICHHYIO Ha
gyepTekax U pUCYHKax.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOnHATE eMCTBUSA CI0XKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB M YMHOXEHHS BEKTOpa Ha 4YUCIO, OOBACHATb, KAKUMHM CBOHCTBAMU OHH
00J1a1aroT.

[TpuMeHsATH NpaBUIIO Napasviesenunesa.

OnepupoBaTh MOHATUAMHU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YOI
MEXAY BEKTOPAMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

Haxonuts cymMmMy BEKTOPOB U MPOU3BEICHHE BEKTOPA HA YMCIIO, YTOJI MEXAY BEKTOPAaMH, CKAJIPHOE IIPOU3BEIEHUE, PACKIAAbIBATh BEKTOP 110
JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aznaBath IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomMeTprueckue (akThl JUIS PEIIeHUs] CTEPEOMETPUYECKUX 3ajay, MPEeNoarallliiX HECKOIbKO IIaroB PelieHus, eClid YCIOBUS
pUMEHEHMs 33J]aHbl B sIBHOH (popme.



Pemrates npocreiime reoMeTpUIecKue 3a1a4i Ha IPUMEHEHNUE BEKTOPHO-KOOPAUHATHOIO METOA.

Pemate 3aaun Ha MOKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOIIECHUH M HAXOXKJICHHE T'€OMETPUYECKHX BEIMYMH M0 00pas3laM WM ajJroOpuTMam,
IIPUMEHSISI U3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MaTEMATUYECKUX 3a/1a4.
IIpuMeHATH MpOCTENIINE IPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKALMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B IPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJy4YEHHBIE 3HAHWS HA NPAKTHUKE: AaHAIW3UPOBATh PEAJbHBbIE CUTyallud U IIPUMEHATh M3YyYEHHBIC IOHATUSA B IIPOLIECCE IOMCKA
peleHusl MaTeMaTHYeCKH CPOpMyIHpOBAaHHON NPOOIEMbI, MOACIHPOBATh PEaJbHBIE CHTYallMH Ha S3BIKE T'€OMETPUH, HCCIEIOBATh MOCTPOCHHBIC
MOJIENIM C HCIIOJIb30BAHMEM TI'€OMETPUUYECKUX IMOHATHI U TeopeM, ammapaTa aareOpbl; peuiarb NPaKTUYECKHE 3aJaud, CBA3aHHBIE C HAXOXKICHHEM
r€OMETPUYECKUX BEJINYUH.

Pa3)1e.11 BLIHyCKHI/IK HAY4YIMUTCH BI)IHyCKHI/IK IMOJIYYMT BO3MOKHOCTb HAYYUTLCH
Dnemenmot — CBOOOIHO OIEPUPOBATH TOHATHAMM: KOHEUHOE onepuposamv  NOHAMUEM  ONpeoeieHus, OCHOEHLIMU
meopuu MHOKECTBO, DJIEMEHT MHOXECTBA, MOIMHOXKECTBO, | 6UOAMU ONPeOeleHUl, OCHOBHbIMU 6UOAMU MeopeM,;
MHOIMCECME6 u EepECCUCHUC, O6’be,HI/IHeHI/Ie H pa3HOCTb MHOXXECTB, noHUMAambsv Cynib KOC6EHHO20 ooKazamenbcmed.
mamemamuyeckou YUCIIOBBIE MHO>KECTBA HAa KOOPJMHATHOUW MPAMOM, B noeceonesnou owcusHu u npu uzyuyenuu Opyeux
J102UKuU OTPE30K, HHTEPBAI, MOJIYUHTEPBAI, TIPOMEKYTOK C | IPeOMenos:
BBIKOJIOTOU TO‘IKOI\/'I, rpaq)nquKoe mpeaAcCTaBJICHUC Ucnojilb3oeams meopemuko-MHoofcecmeeHHbzﬁ A3bIK U
MHOXECTB HA KOOpﬂHHaTHOfI IIJIOCKOCTH, SA3bIK N02UKU OIS ONUCAHUS PEWIbHbLX npoyeccos u }ZGJZeHuﬁ,
— 3aJaBaTh MHOKECTBA MEePEYUCTICHUEM U | pu pewenuy 3a0ay Opy2ux y4eonvlx npeomemos
XapaKTepPUCTUYECKUM CBOWCTBOM;
— ONEpPUpOBATH MOHSATHSIMH: YTBEPXKJIECHHUE,
OTPUIAHUE YTBCPXKIACHUA, HUCTUHHBIC W JIOXKHBIC
YTBCPKIACHUA, IIpyuirHa, CJICACTBUC, YJaCTHEIN
CiTyJaii oOIero yrBepkieHus, KOHTPIIpUMED;
— IPOBEPATH MPUHAIICIKHOCTD DJICMECHTA MHOXCECTBY,
— HaxXOoJIuTb IICPCCCUCHUC U O6T>€I[I/IHCHI/IG MHOXKECTB,
B TOM 4YHCJIC IIPCACTABIICHHBIX rpacbnquKH Ha
YHCI0BOH HpHMOﬁ Hn Ha KOOpHHH&THOﬁ IIIOCKOCTH,
— IHIPOBOAUTH  NOOKA3aTCIbHBIC PACCYXICHUA  IJIA
000CHOBAHUSA UCTUHHOCTH YTBepH(HeHHﬁ.
Yucna u CB06OMHO OIEpPHPOBATh TOHATHIAMHU: HATYpPaJbHOE YHCIIO, c60000HO ONEPUPOBaAMb YUCIOBLIMU MHOHCECMBAMU NPU
8blpAIHCCHUA MHOKCCTBO HATypPaJIbHBIX YHCCI, LCJIOC YUCIO, MHOXKECTBO peueruu 36106111,'

OCJIbIX YHCCII, OOBIKHOBEHHAs ,I[p06b, JACCATHUYHAA Z[p06]':>,
CMCHIAHHOC  YHCJIO, pPAlUOHAJIBHOC  UYHUCIIO, MHOKCCTBO
PAallMOHAJIBHBIX YHUCCII, HPPALNUMOHAJIBHOC 4YHCIIO, KOPCHb

noHumambsv npuduHsvl U OCHOBHblE uoeu pacuiuperus
YUCTIOBbIX MHOJMCECMEB,
61a0emb OCHOBHBLIMU NOHIMUIMU meopuu oenumocmu




CTCIICHU n, ﬂeﬁCTBHTGHBHOC YqHucCJIo, MHOKECCTBO
I[ef/’ICTBI/ITeHBHBIX YHUCCII, I‘eOMeTpI/I'-IeCKaSI I/IHTepHpeTaL[I/IH
HaTypaJIBHBIX, OCIabIX, paL[I/IOHaJ'IBHBIX, I[eﬁCTBHTeHBHBIX
YHCElT,

BBITIOJTHATh OKPYIJICHUE DPAIIMOHAIBHBIX M HPPAlMOHATBHBIX
quceN ¢ 3aJJaHHO TOYHOCTBIO;

CpaBHHUBATH JICUCTBUTENIHHBIC YUCIIA PA3HBIMU CTIOCOOAMH;
YHOPSAI0YMBATh YHMCIIA, 3alIMCAHHBIC B BUJE OOBIKHOBEHHOU U
NECSITHYHON JIpoOM, YWCia, 3alMCaHHBIE C UCIOJIh30BAHUEM
apu(METUYECKOTO KBaJIpPaTHOTO KOPHS, KOPHEH CTeneHu
Oounblie 2;

Haxoautb HOJl u HOK pa3ubimu crioco6amMu ¥ UCMOJIB30BaTh
WX TIPU PEIIECHUH 33]1aY;

BBITIOJTHATh BBIUYMCICHUS W TMPE0oOpa3oBaHUS BBIPAKCHUH,
coJIepXKaluxX JACHUCTBUTEIbHBIE YHCIA, B TOM 4YHCJIE KOPHU
HaTypaJIbHBIX CTEIICHEW;

BBITIOJTHATE CTaHJAAPTHBIE TOXICCTBEHHBIE MpeoOpa3oBaHUs

npu peutenuu CmanoapmHulx 3a0ay,

C60000HO BbINONHANMb MONCOCCMEEHHbIE npeo6pa306aHuﬂ
mpucoOHOMEMPUUECKUX,

Jzoeapudmuuecmx, CmeneHHvlx

BbIPANCEHULL,

enademuv gopmynou bunoma Heromona;
npumensams npu peuwtenuu 3a0ay OCHOBHYIO meopemy

aneeopuol;

TPUTOHOMETPHUYCCKUX,  JIOTAPU(PMHUICCKHX, CTCTICHHBIX,
MppaIMOHAEHBIX BRIPAKCHUH.
Ypasnenusa u CBoboaHO OTIepUPOBATH TOHSATHSMU: yYpaBHEHUE, | — CB0000HO oOnpederamv mun u GvlOUpams Memoo
HepaseHcmea HEpaBEHCTBO, PABHOCWIIbHBIC YpaBHEHHS H HEPaBCHCTBA, peuilenus,  NOKA3AMENbHbIX U J102apuUPMuUiecKux

YpaBHEHUE, SABIISIOLIEECS CIEICTBUEM APYrOro ypaBHEHMS,
YpaBHEHUs, PaBHOCWIbHBIE HA MHOXECTBE, PaBHOCHJIbHbBIC
npeoOpa3oBaHusl ypaBHEHUM;

penaTh pa3Hble BUbl YPABHEHUN U HEPABEHCTB U MX CHUCTEM,
B TOM 4YHUCIIC€ HEKOTOpbI€ ypaBHEHUs 3-U W 4-U CTENeHel,
JPOOHO-PaLIMOHANIBHBIE U UPPALUOHAIILHBIE;

OBJAJAECTh  OCHOBHBIMH  TUIIAMH  TPUTOHOMETPUUYECKUX
YpaBHEHUH U HEPABEHCTB W CTAaHJAPTHBIMH METOJIAMU HX
pEIIEHNIT;

MPUBOJUTh HECKOJIBKO NPUMEPOB KOpPHEW MPOCTEHIIEro
TPUTOHOMETPUUECKOTO YpaBHEHHUS BUIA: Sin X = &, COS X = a,
tg x= a, Cctg X = a 2cde a — mabnuuHoe 3HaUeHue
coomeemcmayoujeli mpueoHoOMempuieckou QyHKyuu,
n3o0paxaTb  HAa  TPUTOHOMETPUUYECKOM  OKPYKHOCTH
MHOXECTBO PEIICHUH MPOCTEUIINX TPUTOHOMETPUUYECKUX

VPABHEHUU U HepaseHcms, UPPAYUOHANbHBIX YPABHEHUU
U HepaseHcms, MPUSOHOMEMPUUECKUX VPABHEHUU U
HepageHcmas, ux cCucmem,

CB80000HO peuams CUCmemMbl TUHEUHbIX YPABHEHULL,
peuiams OCHOBHble MUnvl YPABHEHUU U HEPABEeHCME C
napamempamui;

npumeHsams npu peuwteHuu 3aday Hepasencmea Kowu —
bynaxkoeckozo, bepnynnu,
umemsv  npeocmasiexue o
CpeOHUMU cmeneHHbIMU

HEepageHcmeax  Mexncoy




YPaBHEHUH U HEPABEHCTB;

—  BBIIOJHATH OTOOpP KOpPHEW ypaBHEHUN WM pElIeHUH
HEPABEHCTB B COOTBETCTBUM C JONOJHUTEIBHBIMU YCIOBUSAMU
U OTpaHUYEHUSIMHU.

— IIPUMEHATH TeopeMy Bumera Juisi pemeHus HEKOTOPBIX
YPaBHEHUH CTEIIEHU BBIIIE BTOPOH;

— IIOHMMAaTb  CMBICI  TE€OPEM O  PaBHOCWIBHBIX U
HEPaBHOCUJIBHBIX MPEOOPa30BaHMUSIX YPAaBHEHMM M YMETb UX
JIOKa3bIBaTh;

—  BJIAJIETh METOJAMM pPEUICHUS YPaBHEHUW, HEPAaBEHCTB U MX
CUCTEM, YMETh BBIOMpAaTh METOJI pEelIeHHs] U OOOCHOBBIBATH
CBOM BBIOOD;

—  HCIIOJIb30BaTh METOJ MHTEPBAIOB I PELICHUS HEPABEHCTB,
B TOM 4YHCJIE JPOOHO-PALMOHAIBHBIX M BKIIIOYAIOUINX B ce0s
HMpPALMOHAIBHBIE BBIPAKECHMS;

— pewaTh anredbpandeckue YpaBHEHHUS U HEPABEHCTBA U HUX
CUCTEMBl C MapaMeTpaMu ainreOpanyeckuM M TpapuuecKum
METOIaMU;

—  BJIAJAETh Pa3HBIMU METOJAMU J0KA3aTeIbCTBA HEPABEHCTB;

—  pelaTh YpaBHECHMs B LICJIBIX YHACTIAX;

— M300paxkaTb MHOXECTBa Ha IIJIOCKOCTH, 3a/laBacMble
YPaBHEHUSIMHU, HEPABEHCTBAMHU U UX CUCTEMAMH,

— CBOOOJHO MHCIIOJIB30BaTh TOXAECTBEHHbIE IPE0Opa3oBaHUs
IIPY PELICHUN YPAaBHEHUHN U CUCTEM YPABHCHMM.

Dynkyuu

BIAQJeTh MOHATHUSAMM: 3aBUCHUMOCTb BEJIWYMH, (yHKIMS,
apryMeHT W 3HaueHue (QyHKUMH, O0O0JNacTb ONpeAeieHUus MU
MHO’KECTBO 3HaueHWi (yHKuuu, rpaduk 3aBUCUMOCTH, rpaduk
GbyHkuMM, HYIM (QYHKIUM, [POMEXKYTKH 3HAKOIOCTOSIHCTBA,
BO3pacTaHHe Ha YUCIOBOM IPOMEXYTKE, YObIBAHHE HA YHCIOBOM
IIPOMEXYTKE, HauOoJIblllee U HauMEeHbIllee 3HaueHue QYHKIUHN Ha
YHUCIOBOM MPOMEXYTKE, Iepuoauyeckas (QyHKUUs, MEpUo,
4yeTHas U HeueTHas (PyHKIMU; yMETh IPUMEHSATh 3TU MOHITUS NIPU
pELIEHNH 3a]1a4;

BJIQJIeTh MOHATUSMHU TPUTOHOMETpUYecKue (YHKIUHU; CTPOUTH
uX rpauKu ¥ yMeTb NMPUMEHSATh CBOWCTBA TPUTOHOMETPUUYECKHX
(GyHKIUHI NP pelIeHuH 3a/1a4;

ONpeseNsATh N0 IpapuKaM U UCIOJIb30BaTh JUI PELICHUS
OPUKIAJHBIX 3aJ]ad CBOMCTBA pEaJbHBIX MPOLECCOB U
3aBUcUMOCTel (HauOoJbIIME W HAUMEHbIIWE 3HAYCHHUS,
OPOMEXYTKH  BO3pacTaHuss W yYObIBaHMS  (DYHKIMH,
IPOMEXYTKH  3HAKOIOCTOSIHCTBA,  ACHUMIITOTBI,  TOYKH
neperuda, nepuoi  T.IL.);

MHTEPIIPETUPOBATh CBOICTBA B KOHTEKCTE KOHKPETHOM
NPaKTUYECKON CUTYaINH;

OTpeseNsATh Mo TpaguKaM MPOCTEHIINEe XapaKTepUCTUKU
NEpUOIMYECKUX TIPOLIECCOB B  OHMOJIOTHMH, HKOHOMHUKE,
MY3BIKE, PaAHOCBSA3H U Jp. (AMIUIUTYZAA, IEPUOI U T.I1.).




BJIAJIETh TOHATHEM oOparHas (yHKUIUS;
MOHATHE TP PEIICHUH 33]1a4;

MPUMEHSATH TIPU PELICHUH 33a]a4 CBOMCTBA (DYHKIIMIA: YETHOCTb,
NEPUOAUIHOCTD, OTPAHUYECHHOCTB;

MPUMEHATh TIPU PEHICHUH 33734 NpeoOpazoBaHus TrpaduKoB
bynkmit;

BJIQJIETh  TMOHATHUSAMH  YHUCIOBAas  MOCJENOBATEIBHOCTb,
apupMeTHIeCcKast U TeOMETPUIECKasi IPOTPECcCHs;

NPUMEHATh MpPH PEUICHWW 3a/a4 CBOWCTBA M NPU3HAKH

apu(pMeTHyecKoil 1 reOMeTpPUUECKOM MPOrpeCcCUl.

IMPUMCHATL 3TO

Dnemenmul Brnagets moHsATHSMU: TIpOM3BOAHAS (DYHKIMH B TOUKE, Cc60000HO  6lademb  CMAHOAPMHLIM — ANNAPAMOM
Mamemamuueckoz | KacarenbHas K Tpaduky QYHKIUHM, TPOU3BOTHAS (DYHKIHH; | MamemMamuyeckoco anaiusa OJisi 8bIYUCTAeHUs. NPOU3BOOHBIX
0 ananuza BBIYHCIIATH MTPOU3BOTHYIO OJHOUYICHA, MHOTOYWICHA, KBAJIPATHOTO | hYHKYUU OOHOU NEePeMeHHOUL,

KOPHSI, IIPOU3BOIHYIO CYMMBI (DyHKITHIA; CB0O00HO NPUMEHAMb  ANNApam  MamemamuidecKo2o
—  BBIYHCIATH TPOM3BOJAHBIE DJIEMEHTAPHBIX (YHKIMH M WX | AHAIU3AQ O UCCNe006aHUs  (QYHKYu U NOCMPOEHUs
KOMOWHAITHI, UCTIOJIB3YSI CIIPABOYHBIC MaTSPHAIIHI; epaghuxos, 6 mom uucie uccied08anusi Ha GbINYKIOCHb,

— WCCIIeIoBaTh B  MPOCTEHIHMX  ciydasx (yHKOUM Ha onepuposams NOHAMUEM NEPBOOOPA3HOU DYHKYUU OJis

MOHOTOHHOCTh, HAaXOJWTh HAWOOJBIINE M HaWMEHbIINE | PeuleHus 3a0ay,
3HaueHMs (YHKUMH, CTPOMTH TpaQUKd MHOTOUIECHOB | 0811a0eMmb  OCHOBHBIMU  CBEOeHUsAMU 00 uHmezpae
NpOCTEHIINX pPalMOHANBHBIX (GYHKIMI ¢ Hcnons3oBaHueM | Horomona—Jleubnuya u e2o npocmeuwux npumeHenusx;
arnmnapara MaTeMaTH4eCKOro aHaJn3a. onepuposanio 6 CManOapmHbLX cumyayusx
NPOU3BOOHBIMU BLICUUUX NOPAOKOB;
yMemb NPUMEHAMb NpPU  peuleHuu 3a0ay Cceolucmea
HEeNnpepvleHbIX (YHKYULL,
yMemb NpUMEHSAMb NpU  peueHuu 3a0ay  meopemol
Beuepwmpacca,
YyMemb  GbINOIHAML — NPUOIUNCEHHbIE — BbIYUCTEHUS
(Memoovl peuieHus YpasHeHull, 8bIYUCIeHUS ONPeOeleHHO20
unmeepana);
yMemb  NPUMEHSAMb  NPULOJCEHUe  NPOU3BOOHOU U
onpeoeneHHo20 unmezpana K  pewenuro  3a0au
ecmecmeo3HaHus;
61a0emsb NOHAMUAMU 8MOPASl NPOU3BOOHAS, GbLINYKIOCHb
epaguxa yHKyuu u ymemv uccied08amv QGYHKYU Ha
8LINYKIOCTD

Texcmoegvie — Pemartsb pasHble 3a1a4u NMOBBILIEHHON TPYAHOCTH; pemrate MNPAKTUYCCKUE 3aMauyd H 3aJa4d U3 JIPYrux

3a0auu — aHaJIM3HUpOBaTh YCIOBHUE 3aJayH, BBI6I/IpaTL OIITUMAJBHEIN | IPEAMETHBIX obnacreit




METO/I PeIlIeHUs 3a]]a9i, PaCCMaTPHUBas PA3TUIHBIC METO/IbI;

—  CTPOUTH MOJIENb PEIICHUS 33]]a4i, TPOBOJIUTH JJOKA3aTECIIbHbBIE
paccyXAeHHUS MPU PEIICHUH 33/1a9H;

—  pemarth 3a7ayu, TpeOyrommue nepedopa BApHAHTOB, MPOBEPKH
YCIIOBUH, BBIOOpA ONITUMAIBHOTO Pe3yJIbTaTa;

—  AHAJIM3WPOBATH U MHTEPIPETUPOBATH MOJTYYCHHBIC PEIIICHHS B
KOHTEKCTE YCJIOBHSI 3a/layd, BBIOMpATh pEIICHUS, He
MIPOTHUBOPEYAIIHE KOHTEKCTY;

—  TEPeBOJUTH MPHU PEIICHUU 3aJa4i WH()OPMAIHMIO U3 OJHOU
(hopMBI 3amucH B JPYTryH0, UCIOJIB3YS MPU HEOOXOIUMOCTH
CXEMBbI, TaOJIUIIBI, TPaUKHU, AHArPAMMBI,

penIaTh 3a/1a4u Ha pacuyeT CTOMMOCTH IMOKYIIOK, YCIIYT, TTOE3/I0K
U T.IL.;

pemrath 3a7add Ha TPOCTBIE MPOIEHTHI (CHCTEMBI CKHJIOK,
KOMHCCHHY) ¥ Ha BBIYHCIICHUE CIIOKHBIX MPOIEHTOB B Pa3IUIHBIX
CXeMax BKJIQJIOB, KPEIUTOB U HITOTEK;

penrath MpakTHYeCKUe 3a7add, TPeOYIOIIHe HCIIOIb30BaHUS

OTPUIATCIILHBIX YHCENI: Ha ONpEICIICHHE TeMIepaTyphl, Ha

ompenesieHre TOJIOKEHUSI Ha BPEMEHHOW OCH (JI0 HaIIel 3pbl U

MocJje), Ha JBWKCHHE JIEHEXHBIX CPEICTB (TpUXOi/pacxoi), Ha

ompeeseHue TIIyOUHBI/BBICOTHI U T.11.;

— UCHOJIb30BaTh MOHATHE MacmTaba s HaXOXKACHUS
paccTOsHUN M AJUH Ha KapTax, IJaHaX MECTHOCTH, IUIaHax
MOMEILIEHUH, BBIKpOIKax, Mpyu paboTe Ha KOMIBIOTEPE U T.II.

Cmamucmuxka
u meopus
eeposamHuocmelil,
Jl02uKa u
KOMOuUHamopuka

OnepupoBaTh OCHOBHBIMU OIHUCATENILHBIMU XapaKTePUCTUKAMU
YHCIIOBOr0 Habopa, MOHATUEM TeHEpalbHAas COBOKYMHOCTb H
BBIOOPKOI1 U3 HEeE;

OTIEpUPOBATh MOHATUSMU: YACTOTa U BEPOATHOCTH COOBITHS,

CyMMa H  MPOU3BEIECHHUE  BEPOSTHOCTEH,  BBIUUCIATH

BEPOSITHOCTH COOBITHI HA OCHOBE IMOJICYETA YUCIIA UCXOOB;

—  BJAJIeTh OCHOBHBIMU MOHITHIMH KOMOMHATOPUKH U YMETh UX
MIPUMEHSTH NP PEIICHUH 33134,

—  UMETh MpejcTaBleHue 00 OCHOBAX TEOPUHU BEPOSTHOCTEH;

— HMETh MPEJCTaBICHUE O JUCKPETHBIX U HENPEPBIBHBIX
CIIy4ailHBIX BEJIMYMHAX U PACIpPEACNICHUSIX, O HE3aBUCUMOCTHU
CIydaifHbIX BETTUYHH;

Jlocmuoicenue pesynomamos pazoena ll;

umMemsv npeoCcmasieHue O YEHMPAIbHOU NPeoelbHOU
meopeme;

umMemsv npeocmasieHue 0 blOOPOUYHOM KOIDuyuenme
KOppensyuu u TUHeHOU pecpeccuu;

umMemsv npedCmagieHue 0 Cmamucmudeckux eunomesax u
nposepke CMamucmu4eckol 2unomesvl, 0 CMamucmuke
Kpumepusi u ee ypo8He 3HAYUMOCTIU,

umMemv NMpeoCmasieHue O C8A3U  IMNUPUHLECKUX U
meopemuyecKux pacnpeoeseHull;

umems npedcmasieHue O KOOUPOBAHUU, OBOUUHOU
3anucu, 080UYHOM Oepese;

671a0emsb  OCHOGHBLIMU NOHAMUAMU  meopuu  2paghos




HUMCTh NOPCACTABJICHUC O MATCMATHUYCCKOM OXWUIAAaHUU U
AUCTICPCUHA CquafIHbIX BCJINYHH,

WMETh TPEJACTABICHHE O COBMECTHBIX pacHpeleieHUsIX
CIy4alHbIX BEJIMYMH;

MOHUMATh CyTh 3aKOHA OOJIBIINX YHCET W BBIOOPOYHOTO
METO/Ia U3MEPEHUS BEPOSTHOCTEH;

WMETh TIPEJCTABJICHHE O HOPMAJIBHOM paCIpeieNieHud |
MpuMepax HOPMAIBHO PACIIPEACIICHHBIX CIyYallHbIX BEJIMYUH,
HWMETh MPEJCTABICHUE O KOPPEISIUHN CIIyIaliHbIX BETUYHH.

(epagh, eepwuna, pebpo, cmenenv epuiunsl, nymo 6 epage)
U ymems NPUMEHAMb UX NPU peulenuy 3a0a4;

umMems npeocmasieHue 0 0epesvbax U ymems NpUMeHsams
npu pewenuu 3a0ay,

61a0emsv NOHAMUEM CBAZHOCMb U YMemb HPUMEHAMb
KOMNOHEHMbl CEA3HOCMU NPU peuleHul 3a0ay;

YyMemb 0Cywecmeisims nymu no peopam, 00xoovl pebep u
sepuiun epagpa;

umems npedcmasienue 00 UNEPOBOM U 2AMUILINOHOBOM
nymu, umemv npeocmasieHue o0 MmMpYOHOCMU 3a0ayu
HAXOHCOEHUsL 2AMUTLINOHO8A NYMU,

— enademb  NOHAMUSAMU  KOHEYHble U  CYEMmHble
MHOJICECM8A U yMemb UX NPUMEHSMb NPU PeuleHuu
3a0ay,

- ymemsb NPUMEHAMb — MemoO  MameMamuyeckoll
UHOYKYUU,

—  ymemv npumeHsmv npunyun JJupuxie npu peuieHuu
3a0ay

T'eomempus

BrnaneTh reoMeTpHYeCKUMU TIOHSATHAMH TPH PEIICHUHU 3a7a4d
Y TIPOBEICHIUH MAaTEeMaTHYECKUX PACCYKIACHUH;

PACno3HABAMb OCHOBHbIE BUObl MHOC0ZPAHHUKOS (npuzmd,
nupamuoa, NpAmMoy2oIbHblil napaiienenuneo, Kyo),
uz06pasicams uzyuaemvle Gueypsl 0m pyKu U ¢ npuUMeHeHuem
NPOCMBIX YePMENCHBIX UHCMPYMEHMO8,

denamv  (8bIHOCHbIE) NJIOCKUE UYepmedcu U3 PUCYHKO8
npoCcmuvlx 00beMHBIX ucyp: U0 ceepxy, cOOKy, CHU3Y;
u381eKamy unpopmayuro 0 NPOCMPAHCMBEHHBIX
2eomempuyeckux (hueypax, npeoCmasieHHyio Ha 4epmedicax u
PUCYHKAX,

npumensimo meopemy Ilughazopa npu evluucienuu snemenmos
cmepeomempuyeckux gueyp;

Haxooumsv 00vbeMbl U NIOWAOU NOBEPXHOCMEN NPOCMEUUUX
MHO202DAHHUKOS C NPUMEHEHUEM hopMYIL;

PACno3HA8amMb  OCHOBHblE 6UObl  Mel  8paAujeHUss (KOHYC,
yuruHop, cpepa u wap),;

BIIAJIETh TIOHATUSMU TPU3MA, MApAIIIENENUIe]] U MPUMEHSThH
CBOMCTBA MapajuieNienuIeia pu pelieHnH 3a/1ay;

—  umemv npedcmasienue 00 AKCUOMAMUYECKOM Memooe;

—  elademb NOHAMUEM 2eoMempuyecKue Mecma mo4ex 6
npoOCMpancmee u ymenmv NPUMEHSMb UX ONsl PeuleHusl
3a0ay,

—  ymemb npumensmov OJsl peuleHus 3a0ay C80UCmed
NJIOCKUX U O8VZPAHHBIX Y2l08, MPEexepaHHo2o Yeid,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Veld,

—  enademvb  NOHAMUEM  NEPNEHOUKYIAPHOe  CedeHue
APUSMBL U YMEMb NPUMEHSMb €20 NPU PeuleHul 3a0ay;

—  umemv npedcmasienue 0 080UCMEEHHOCIU NPABUIbHBIX
MHO202PAHHUKOS,

—  elademv NOHAMUSMU YEHMPAIbHOE U NAPALIEIbHOE
NPOEKMUPOBAHUE U NPUMEHAMb UX HPU NOCMPOEHUU
CeYeHUl MHO20ZPAHHUKO8 MEMOOOM NPOEKYULL,

—  umemsv npeocmasieHue 0 pazeepmKe MHO2OSPAHHUKA U
Kpamuaiiuiem nymu Ha N08ePXHOCMU MHO202PAHHUKA,

—  umemsv npedcmasieHue 0 KOHUYECKUX CeUeHUsIX,

—  umemdv npedcmasieHue o Kacawwuxcsi cgepax u
KOMOUHAyUY meJjl 6paujeHusi U ymems NPUMEeHsImb Ux npu




BIIQJICTh TOHSATHEM TPSIMOYTOJBHBIN TapalieNenunes] |
MPUMEHSTH €T0 MPH PEIICHUH 331a4;

BIIAJICTh TOHATHSAMH MMHUPAMHA, BUABl MHPAMUI, SJIEMEHTHI
MPaBWIBHON MUPAMHJIBI U YMETh MPUMEHSATh UX MIPH PEIICHUU
3a/ad;

MMETh TPEICTABICHHE O TeopeMe OJuiepa, NPaBUIbHBIX
MHOTOTpaHHUKAX;

BIIJICTh IMOHSATHEM TUIOIIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB
¥ yMETh IPUMCHSITH €r0 IIPH PEIICHUH 3a1a4;

BIIQJICTh TIOHATUSAMU TeJa BpameHus (IFUIMHIP, KOHYC, Map 1
cdepa), UX CEUEHMS] U YMETh NPUMEHATh MX NPU PEUICHUU
3a1ad;

BIIQJICTh TMOHSATHUSMHU KacaTelIbHBIC NMPSMBIC W TUIOCKOCTH U
YMETh MPUMEHSTH U3 TIPH PEIICHUH 3a7a9;

MMETh TIPEJICTABJICHUS O BIHCAHHBIX W OMHMCAHHBIX cepax H
YMETh MPUMEHSTh UX TIPH PEIICHUH 33]1a9;

BIIQJICTh TIOHATHAMH O0BEM, 00OBEMBI MHOTOT'PAHHUKOB, TEJ
BpAIICHHS ¥ IPUMEHSTh WX IPU PEIICHUH 3a/1a4;

UMETh TIPEJCTaBICHUE O pa3BepTKEe NUIMHIpPAa W KOHYCa,
IUIOIIA M  TMOBEPXHOCTH [WIMHApPA W KOHYyCa, yMETh
MPUMEHSTH UX MPH PEIICHUH 33]1a4;

UMETh MPEJICTaBICHHE O IUIONIau chepbl M yMETh TPUMEHSTh
€ro MpH PEIICHUH 3a]1a4;

yMETh pellaTh 33Jauyd Ha KOMOHMHAIMd MHOTOTPAaHHHKOB M
TEJI BpAIllCHHS,

UMETh MPEJICTaBICHHE O MOJOOWU B MPOCTPAHCTBE U YMETh
pemaTh 3aJa4yd  HAa OTHOIICHHE OOBEMOB W IUIOINAACH
MOBEPXHOCTEN MOJA0OHBIX (HUTYD.

CaMOCTOSITEIILHO bopmyupoBaTh OTIpEeIeIICHUS
rCOMETPUYECKUX (UTyp, BBIABUTaTh THUIIOTE3bI O HOBBIX
CBOMCTBAX MW MpHU3HAKaX TEOMETPHYECKUX QUTYyp H
000OCHOBBIBaTh HIIM OMpOBeprarb uX, 0000marh WU
KOHKPETHU3UPOBATh pe3yabTaThl Ha HOBBIX Kiaccax (Guryp,
MPOBOJUTH B HECIIOKHBIX CIydasx KIacCHU(PHUKAIUI0 GUTYp IO
Pa3TMYHBIM OCHOBAHHUSIM;

WCCIIEIOBAaTh YEepPTEXH, BKIIOYAss KOMOWHAIIUU
W3BJICKATD, UHTEPIPETHPOBATH u

¢uryp,
peoOpa3oBLIBATh

peuieHuu 3a0au,

APUMEHAMb NPU peuleHuu 3a0ad Gopmyny paccmosHus
0Om MOUKU 00 NAOCKOCMU,

61a0emb  pa3HbIMU ~ CNOCOOAMU  3A0AHUS  NPAMOU
VPABHEHUAMU U YMemb NPUMEHAMb NPU PeUleHUU 3a0ay,
NPUMEHAMb NpU peulenuy 3a0a4 U O00KA3ameibCmee
meopem 8eKMOPHbIU Memoo U Memoo KOOPOUHAM,
umemsv  npedcmagienue 00  akcuomax — obdvema,
NpUMeHAmMb  QOpMYIbl  00bEMO8  NPAMOY20IbHO2O
napasnnenienuneod, npusmvl U HUPAMUObL, Mempa’sopa
npu peweHuu 3a0ay;

NPUMEHAMb meopembl 00 OMHOUIeHUAX 00beMo8 npu
peuieHuu 3a0au,

NpUMeHAMb UHmeepan Ol GbIYUCIEHUS 00beMos U
nogepxHocmell mein BPAWEHUs., BbIYUCTEHUS NI0UAOU
chepuueckozo nosca u 0b6vema wapo8oo Cios,;

umems npedcmasgieHue 0 0BUNCEHUAX 8 NPOCMPAHCMEE:
napaiieibHoOM NepeHoce, CUMMEmpUu OMHOCUMENbHO
NIOCKOCMU, — YEHMPAIbHOU — CUMMEMPUY,  NOBOPOmMe
OMHOCUMENbHO NPAMOU, GUHMOBOU CUMMEMPUL, YMemb
NPUMEHSAMb UX NPU PeUuleHUuU 3a0ay,

umemsv npeocmasieHue o0 NIOWAoU OpPMOSOHAIbHOU
npoexyuu,

umemv  npeoCmaeieHue O  MPeXepaHHOM U
MHO202DAHHOM Yelle U NPUMEHSIMb CEOUCMBA NIOCKUX
Yel08 MHO202PAHHO20 Yeld NPu PeueHuu 3a0ay,

umMemsv npeocmasienuss 0 npeoopazoearHuu noooodus,
coMomemuu U ymemv HPUMEHSIMb UX NpU peueHuu
3a0ay;

yMemb pewams 3a0ayu HA NIOCKOCMU Memooamu
cmepeomempui;

yMemb NpuUMeHsams Gopmynvl 00beMo8 npu peuleHuu
3a0au




nH(OPMALIHIO, TPEJICTABICHHYIO Ha YePTEIKAX;

peniaTh 3a/1a4u TeOMETPUIECKOTO COJIEPIKaHUsI, B TOM YHCIIC B
CUTyalludX, KOrJa aJlfTOPUTM PCHICHUA HE CICAYCT SBHO U3
YCJIOBUs, BBIIIOJIHATDH H€O6XOI[I/IMBIG IJI1 pCUICHHA 3aaavdu
AOIIOJIHUTCIIBHBIC TIOCTPOCHUSA, MCCICIA0BATH BO3MOXHOCTH
MPUMEHEHHS TeopeM U (GOPMYIT IJIsl pEHICHHUs 3a/ay;

yMeTh (QOpPMYIUPOBAaTH M JOKa3bIBaTh TI'€OMETPUUYECKHE
YTBEPKACHU;

WMETh TPEICTABICHHUS OO0 aKCUOMax CTEPEOMETPUU U
CICACTBHUAX M3 HUX H YMCTh NPUMCHATHL HX IIPHU PCIICHUU
3ajaq;

YMETb CTPOUTH CCUHCHUA MHOTOI'PAHHHUKOB C MCIIOJIB30BAHUEM
Pa3IUYHBIX METOJIOB, B TOM YHCJIE ¥ METOJIa CJIC]IOB;

HUMCTb TMPCACTABIICHHUEC O CKPCHIMBAIOMINUXCA TIPAMBIX B
MIPOCTPAaHCTBE U YMCTh HAXOJUTH YI'oJl U paCCTOAHUE MCEXKIAY
HUMU,;

IIPUMEHATh TEOPEMBI O MAPAUICIBHOCTH IPIMBIX U
IJIOCKOCTEH B TIPOCTPAHCTBE TIPU PEIICHUH 3a/1a4;

yMETh TIPUMEHSTh MapajuleIbHOC MPOSKTHPOBAHUE ISt
n3o0paxkeHus: puryp;

yMETh  TPUMEHSTh  MEPICHAMKYISPHOCTH  TMPSAMOH U
TUTOCKOCTH TIPU PEIICHUY 3a/1a4;

BJIQJICTh TMOHATHSIMU  OPTOTOHAIFHOE MPOCKTUPOBAHUE,
HAKJIOHHBIE W WX MNPOCKIHH, YMETh NPUMEHSITh TEOPEMY O
TpeX MEePIEeHANKYIISIpaxX NPy PEIICHUH 33134,

BIIQJICTh TOHATHSIMU PACCTOSIHUE MEXIy (QUrypamu B
MIPOCTPAHCTBE, oOrmii NePIEHINKYIISIP IBYX
CKPCIIMBAIOIINXCSA MPSIMBIX W YMETh INPUMEHATh HUX IMPH
peIlICHUY 3a]1aY;

BIIQJICTh MOHATHEM YroJl MEXKIY MPSMOW W TUIOCKOCTBHIO H
YMETh TIPUMEHSTh €r0 MPH PEIICHUH 33/1a4;

BIIAJCTh TOHSATUSMH JBYIPAHHBIM Yrod, Yroa Mexay
IJIOCKOCTSIMU, TMEPHEeHIUKYIAPHbIE IUIOCKOCTH U YMETh
MPUMEHSTH UX MPU PELICHUU 33/1a4;

Bexmoput
KoopOounamaul

OHepI/IpOBaTB HOHATHAMU JACKApTOBBI KOOpAWHATBI B
MPOCTPAaHCTBC, BCKTOP, MOJYJIb BCKTOPA, PABCHCTBO BCKTOPOB,

Haxooums 00vem napaiieienunedd u mempa’opa,
3A0AHHBIX KOOPOUHAMAMU CEOUX BEPULUH,




npocmpancmee

KOOpJMHATBl BEKTOPA, Yrojl MEXJIy BEKTOpaMmH, CKaJspHOE
IIPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

HaXxOJUTb PACCTOSHUE MEXIy JBYMS TOYKaMH, CyMMY
BEKTOPOB U IPOU3BEJICHHE BEKTOPA HAa YHCIO, YroJl MEXIy
BEKTOpaMH, CKaJspPHOE MPOU3BEACHUE, PAaCKIalbIBaTh BEKTOP
10 JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/laBaTh IUIOCKOCTh YpaBHEHHEM B JIEKapTOBON cHCTEME
KOOpJIMHAT;

pelaTh NpocTelIlne 3aJa4ul BBEIEHUEM BEKTOPHOro 0asuca

3a0a8amov NPAMYIO 8 NPOCMPAHCMEE;

UCNONb308aMb CKANAPHOE NPOU3BEOCHUE BEKMOPO8 NpuU
peuieHuu 3a0au,

NPUMEHAMb  YpaHeHue  NI0CKOCMU, Gopmyny
PAcCmosAnUs MexHcoy MOYKAMU, YpagHeHue chepvl npu
peuieHuu 3a0au,

NPUMEHAMb — 8eKMOpPbl U Memoo  KOOpOUHam 8
NPOCMPAHCMEe Npu peueHuu 3a0ay,

HAXo00Umb paccmosiHue om mouKU 00 NIOCKOCMU 8
cucmeme KOOpOUHam;

HAX00UMb PACCMOAHUE MeNCOy CKPeuUBaArUWUMUCS
NPAMBIMU, 3A0AHHBIMU 8 CUCEMe KOOPOUHAM.




2. COAEP)KAHME YYEBHOI'O IPEAMETA

IMoBTOpeHue kypca 11 kiaacca (3 yaca)?

Crenennasi, mokaszareiabHas M Jorapudmudeckas (QyHKIUH. PemieHue MOKa3aTeNbHBIX, CTENEHHBIX W JIorapu(MUYEeCKUX ypaBHeHUU. Pemienue
MOKa3aTeNbHBIX, CTEMEHHBIX W JIOTapu(MHUYECKHX HepaBeHCTB. Tpuronomerpuueckue (Gopmyibl. TpHroOHOMETpHUYECKHE TOXAecTBa. Pemienne
TPUTOHOMETPHUYECKUX ypaBHEHUH. Perienne cucteM moxka3aTeNlbHBIX U JIoTapu(pMUYeCKHX ypaBHEHUH. TEKCTOBbIEC 3aja4i HA MPOLCHTEHI, IBIKEHUE.
Bxo1HOM KOHTPOJIb

Tpuronomerpudeckue pynkuuu. Ooparubie pynknun. (20 yacon)

OO6nacte ompeneneHuss U MHOXKECTBO 3HAYCHUH TPUTOHOMETpHUYECKUX (yHKIMHA. UYETHOCTH, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPUUYECKUX
¢ynkuuii. CoiicTBa u rpaduku QyHKIUN y=COS X, y=sin X, y=tg X.

KonTponbnas pabora «Tpuronomerpuueckrue QyHKIUN

BekTopsbl B npocTpancTBe. MeTon KOOpIHHAT B pocTpaHcTBe(21 yacos)

[TonsiTre BexTopa B mpocTpaHcTBe. ClI0KEHHUE U BBIYUTaHHE BEKTOPOB. Y MHOKEHUE BEKTOpa Ha yKciao. KoMiianapHble BEKTOPBI.

KoopaunaTsl TOUKH 1 KOOpAWHATHI BekTopa. CKalsipHOe NMPOU3BEACHNE BEKTOPOB. JIBIKEHHUS.

KonTponbHas pabota «MeTo1 KOOpAUHAT B IPOCTPaHCTBE. [BHXKEHUS»

IIpounsBoaHas u ee reomerpuyeckuii cmbicia(11l yacos)

[Ipenen nocneposarensHOcTH. [IpomsBonnas. IlpoumsBognas crenenHod ¢yukuuu. IlpaBuna nuddepenunpoBanus. [1pon3BoaHbIE HEKOTOPBIX
aneMeHTapHbIX QyHKIUN. ['eoMeTpruUuecKnii CMBICI TIPOU3BOTHOM.

Kontponbras padota «IIpon3BoHas U €€ TEOMETPUICCKUN CMBICIT»

IpuMeHenne MPou3BOAHOI K MccaenoBaHuio Gynkuuii(16 yacos)

Bospacranue u yOwniBanue (yHKuuu. DKCTpemyMbl (pyHKumu. [IpuMmeHeHme Mpom3BOAHOM K ToCTpoeHWo rpadukoB ¢yHkuu. Hambonbpiiee u
HauMeEHbIIee 3HaueHUs QyHKIMU. Beimyknocts rpaduka. Touku neperuoda.

KounTponbnas pabora «[IpumeHeHre npou3BOIHOM K HUCCIET0BAHUIO (QYHKIUII

Huaunap, kouyc, map (16 yacos)

[Tonstne umnuuapa. [lnomanps nosepxuoctu munuuapa. Ilonsartue xonyca. I[lnomans moBepxHocTH KOoHyca. YceueHHbI koHyc. Cdepa u miap.
VYpasuenue chepsl. Bzanmnoe pacnonoxxenue chepsl u miockoctu. KacatensHas miockocts K cdepe. [Tnomans cdepsr

KonTponsnas pabora «{ununap, KoHyc, map»

Hurerpan(13 yacos)

[TepBooOGpa3nas. [IpaBuna HaxoxaeHus nepBooopasHbixX. [lnomane KpUBOIMHEHHOW Tpaneuuy U UHTerpai. BeluricieHue HHTErpasos.

Brruncnenue miuomasneit ¢ momMonipo uHTerpanoB. [I[pumeHeHe npous3BoAHON U HHTErpalla K PEIICHUI0 MPAKTHUECKUX 3a/1a4.

KonTponsnas paborta «HTErpam»

Oo0bembl Te (17 yacos)

O6bem npsimoyroJibHOTO napasienenunena. O0beMbl NPAMON MPU3MBI U IMIIMHAPA. OObeMbl HAKIIOHHON MPU3MBL, TUpaMUAbl U KoHyca. O0beM m1apa
U Toma ik ceprl. O6BEMBI IAPOBOTO CEKTOPA, IIAPOBOT0 CETMEHTA M LIIAPOBOT0 CIIOSL.

KonTtposnpHas padoTa « O6bEMBI TEI»

YpaBHeHus1, HePaBeHCTBA, CUCTeMbI. (57 YacoB)



PaBHOCWIBHOCTE ypaBHEHUH M HEPABEHCTB. YPaBHEHHUS-CIEACTBHs. PaBHOCWIBHOCTE YpaBHEHM M HEPAaBEHCTB cHUCTeMaM. PaBHOCHIIBHOCTB
YpaBHEHUN Ha MHO)KECTBaX. MeToJ NPOMEXYTKOB Ul ypaBHEHUIN U HEpaBeHCTB. CUCTEMBI ypaBHEHUI C HECKOJIBKUMHU HEU3BECTHBIMU.

HroroBoe noBropeHue Kypca ajredpbl 4 Ha4aj MATeMaTHYeCKOro aHaan3a.(24 yacon)

Tecroast padota no noarotoBke k EI'D « [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA»

Tecroast padoTa no noaroroske k EI'D « Jlorapudmuyeckne ypaBHEeHHUS U HEPAaBEHCTBAY

Tecroast pabota o noaroroske k EI'D "Tpuronomerpuieckne ypaBHEHHUSI M HEPABEHCTBA"

Tecroast paboTa no noaroroske k EI'D "Tpuronomerpudeckne GyHKIum»

Tecroast padota no noaroroske k EI'D "HccnenoBanne QyHKIMIA ¢ TOMOIIBIO TIPOU3BOTHON

Hroroas KoHTpOJbHASA padoTa

Pabouast nporpamma cocrasJiena ¢ yuerom Ilporpammbl BocniuTaHus.

3.TemaTnueckoe MIIAHMPOBAHHUE

No Tema KonuuecTtBo 3 nux Ha 20P
4acoB IMPOBCACHUC K.D.
1 | [loBTOpenue kypca marematuku 10 2 1 POIII
KJjacca
2 | Tpuronomerpuueckne GyHKITUN 19 1 PO
3
BekTopsl B mpocTpancTBe. Meton 20 1 PO
KOOPJIMHAT B MPOCTPAHCTBE
4 | IIpou3BoaHas U €€ reOMETPHICCKHI 10 1 POII
CMBICIT
5 | [Ilpumenenue MPOU3BOIHOM K 15 1 POII
WCCIICIOBAHUIO (PYHKIIHIA
6
Hununaap, KoHyc, map 15 1 POII
7 | UnTerpan 12 1 POII
8
OO6beMsI Ten 16 1 POII
9 | YpaBHeHHUs, HEpaBEHCTBA, CUCTEMBI 55 2 POIII
10 | UtoroBoe nmoBTOpEHUE Kypca 23 1 POIII
MaTeMaTHKU
Bcero 187 11







	2. Содержание Учебного предмета

