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[HosicHuTeIbHAS 3alIUCKA
Pabouas nporpamma o npeamety «MaTtemaruka: anredpa ¥ Ha4ajao MaTeMaTHYECKOTo aHAIN3a,
reometpusi» s 10-11 kmaccoB  coctaBieHa B coorBerctBuu ¢ ®I'OC cpemnero ooOiero
o0pa3zoBaHusi, HA OCHOBE aBTOpckoi mporpammbl no marematuke C.M. Hukonwsckoro, M.K.
IToranora, H.H. Pemernukora, A.B. IlleBkuna. Anre6pa .10-11 kmaccel. / Coct. Bypmuctposa
T.A. - M.: IlpocBemenue, 2018 u aBropckoil mporpammsl maremaruke JI.C. ArtaHacsHa:
I'eomerpus. Coopuuk padounx mporpamm. 10 — 11 kmaccel. ba3oBbiii ¥ yriryOJICHHBIA. YPOBHHU:
nocodue A yuurteneil obmeoOpa3oBarenbHbix opranusanuii / coct.T.A. Bypmucrtposa. - M.:
[Tpoceemenue, 2018, coorBercTBYeT yueOHOMY miiany MbOY «CrapouBanoBckass COI».
Jannas pabodasi mporpaMma COCTaBJICHA JJIsl U3YYEHUS MpeIMeTa MO CIEAYIOMHUM y4eOHUKaM:
Maremartuka: anreOpa ¥ Hadajgo MaTeMaTHMYECKOTO aHajiu3a, reoMerpus, Anredbpa U Haudaia
MaTeMaTHYeCKoro aHanusa : yuel. ans 10 k1. obmeoOpazoBaTenbHBIX yUpEKICHHH: 0a30BbIH 1
yrayonennsiii yposuu /C.M. Hukonbckuii, M. K. IToranos, H. H. Pemernukos, A. B. IlleBkus. -
M.: Ilpocsemenue, 2020. Matemaruka: anreOpa M Hadajlo MaTEMATUYECKOTO aHajIM3a,
reoMerpusi, Anredpa U Hayalla MaTeMaTHYeCKOro aHaiuza: y4eO. ans 11k olmieobpasosar.
yupexaeHuit: 6a30Bblii u yriayoneHusiii ypoBau /C.M. Hukonbckuii, M. K. Iloramos, H. H.
PewernukoB, A. B. IleBkun. -M.: IIpocBemenne, 2019 JI.C.Aranacsn, B.®.byry3oBu np.
Marematuka: anreOpa 1 Ha4ajuI0 MaTeMaTHYeCKOro aHanusa, reometpus ,I'eomerpus 10-11 knacchl,
y4eOHHK /17151 00111e00pazoBarenbHbIX yupesxaenuii. M.: [Ipocsemenue, 2020r.
Cpoxk peanu3zanuu nporpammsl 2 rojaa.
B cooTBercTBUU ¢ 00pa3oBaTeabHON MPOrpaMMOil IIKOJIbI HA H3ydyeHne mateMatuku B 10 —
11 xnaccax orBoautcs 408 wacos (u3 pacuera 10 kimacc — 204 gaca, 11 kmacc - 204 gaca).

1. HﬂaﬂnpyeMue PE3yJabTAaThI U3YYCHUSL y‘leﬁHOl"O npeamera «MaTemaTuKa»
JMYHOCTHBIE:
- c(hopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKH,; KPUTHYHOCTh MBIIUICHUS, YMEHHE pAacCIO3HaBaTh JIOTHYECKH HEKOPPEKTHBIE
BBICKa3bIBaHMs, OTJINYATh TUIOTE3Y OT (PAKTa;
- TOTOBHOCTh M CIIOCOOHOCTh BECTH IHAJIOT C JPYTMMHU JIIOABMH, JOCTHTarh B HEM
B3aMMOIIOHUMAaHUS, HAXOIUTh OOIIME IIeNTH U COTPYAHUYATh JJIS UX JTOCTHXKEHHUS;
- HaBBIKM COTPYOHHYECTBA CO CBEPCTHHKAMH, JETHMH MIIAJIIIETO BO3pacTa, B3POCIBIMH B
o0pa3oBarenbHOM, OOIIECTBEHHO MOJIE3HOM, YueOHO-UCCIe10BaTeIbCKON, TPOSKTHON U APYTUX
BUIAX JIESATEILHOCTH;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CAMOOOPA30BaHMIO, HA MPOTSHKEHUH
BCEH KU3HU; CO3HATEIBHOE OTHOIIECHHE K HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO YCIICITHON
npodeccuOHaTbHON U 00LIECTBEHHOW JeSITEeIbHOCTH;
- DCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA,
- OCO3HaHHBIA BBIOOp Oymymielt mnpodeccu W BO3MOXHOCTH peau3aliil  COOCTBEHHBIX
YKU3HEHHBIX [UIAHOB; OTHOIIEHHUE K MTPO(HECCHOHANBHOM 1eATeIbHOCTH KaK BO3MOXHOCTH y4acTHUs
B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX, OOIIECTBEHHBIX MTPOOIIEM;
MeTanpeaMeTHbIe:
- YMEHHE CaMOCTOSATENILHO OMPEAEIATh 1IeId CBOero 00y4eHus, CTaBUTh U (POPMYIHPOBATH IS
ceOs1 HOBBIE 3a7a4n B y4€Oe W MO3HABATEILHON JEATEIIbHOCTH, Pa3BUBAaTh MOTUBHI U HHTEPECHI
CBOEH MO3HABATENILHOMN IEATEILHOCTH;
- YMEHHE CaMOCTOSTEIBHO MJIAHUPOBATh TyTH JOCTUKEHUS LIeJIeH, B TOM YHCIIE aJIbTEPHATHBHBIE,
OCO3HAaHHO BBIOMpaTh Hanbosee 3(peKTUBHBIE CIIOCOOB! pelIeHUs] YUEOHBIX U MMO3HABATEIbHBIX
3ajad;
- YMEHHE COOTHOCHUTbH CBOM JCHCTBHUS C TUNIAHUPYEMBIMU PE3yJIbTaTaMU, OCYIIECTBISITh KOHTPOJb
CBOEH JEATENIBHOCTH B MPOIECCE JOCTHKEHHs pe3ylbTara, ONpeneisTh CIocoObl NeicTBUN B
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paMKax MpeUI0KEHHbIX YCIOBUH U TpeOOBaHU, KOPPEKTUPOBATh CBOU JIEHCTBUS B COOTBETCTBUU
C U3MEHAIOLIEHCS CUTYalUEN;

- YMEHHE OLIEHUBATh MPaBUWIBHOCTH BBIIOJHEHUs Y4eOHOU 3a1a4n, COOCTBEHHbIE BO3MOKHOCTH
€€ pellIeHus;

- BJIaJICHUE OCHOBAMHU CaMOKOHTPOJIA, CaMOOLIEHKH, IPUHATHS PEIIEHUH M OCYIIEeCTBICHUS
OCO3HAHHOTO BHIOOpa B yUeOHOW | IMO3HABATEIILHOM JIEATEIHHOCTH;

- yMEHHE MTPOAYKTUBHO O0IIAThCs ¥ B3aMMOJIEHCTBOBATh B MPOLIECCE COBMECTHOM IEATEIBHOCTH,
YUUTHIBATh MO3UIMU APYTHX YYACTHUKOB JEATEIBHOCTH, 3)(HEKTUBHO pa3periaTh KOH(IUKTHI;

- BJQJICHUE HaBbIKAMU  I[103HABATEJILHOM, y4eOHO-MCCIEOBATENbCKOM U IPOEKTHON
NeSTeIbHOCTH, HABBIKAMU  pa3pelieHuss MpoOjeM; CIHOCOOHOCTh H  TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a]ay, NPUMEHEHHUIO Pa3INYHbIX
METOZOB [T0O3HAHUS;

- TOTOBHOCTh M CHOCOOHOCTH K CAMOCTOSITENIbHOH HMH(OpMALMOHHO-IIO3HABATEIbHON
NeSITeIbHOCTH, BKJIIOYasi YMEHHE OPUEHTHPOBATHCS B PA3IMUHBIX MCTOUYHUKAX HH(opMmammy,
KPUTUYECKH OLICHWBaThb M HHTEPIPETUPOBATh HH(OpMAIMIO, MOITYY4aeMylH U3 Pa3IMuHBIX
HCTOYHUKOB;

- YMEHUE HCII0JIb30BaTh CPeICTBA MH(POPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TexHoorui (MKT)
B PCIICHHH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3AlMOHHBIX 3a/ad C COONIOICHUEM
TpeOOBaHUI SPrOHOMUKHU, TEXHUKU 0€30MacCHOCTH, TUTHUEHBI, pecypcocOepexeHusl, PaBOBbIX U
ACTETUYECKUX HOPM, HOpM HH(POPMAIIMOHHON 0€301acHOCTH;

- BJIQJICHUE SA3BIKOBBIMM CPEICTBAMHM — YMEHME SICHO, JIOTUYHO U TOYHO W3JIararb CBOIO TOUYKY
3peHusl, UCIOJIb30BATh a/IEKBATHBIE SA3bIKOBBIE CPEJICTBA;

- BJIaJICHUE HAaBBbIKAMH [T03HABATEIILHOW pe(IeKCUN KaK OCO3HAHUS COBEPLIAEMBIX JIEHCTBUN U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3YJAbTATOB M OCHOBAaHUI, I'PaHMI] CBOETO 3HAHUSA U HE3HAHMS
HOBBIX IIO3HABATEIbHBIX 33]1a4 U CPEACTB UX JOCTHKEHUS;

npeaMeTHble (yIyOJIE€HHBIN YPOBEHB):

-c(hopMUPOBAHHOCTH NPEACTABICHUN O MareMaTuKe Kak 4acTH MUPOBOM KYJIBTYpbl U O MeECTe
reOMETPUH B COBPEMEHHOM IIMBWIIM3AIMM, O CIIOCO0aX OMUCAaHHS HAa MAareMaTHYECKOM SI3bIKE
SBJICHUH peajbHOIo MUPA;

- c(hOpMUPOBAHHOCTb IMPEJICTAaBICHU O MareMaTHMYeCKHX MOHATUSAX KaK O BaKHEHMIINX
MaTeMaTU4eCKUX MOJIENSX, MO3BOJISIIOIINX ONMUCHIBATh U U3ydaTh Pa3HbIE MPOLECCHI U SIBICHMUS;
MOHMMAaHNE BO3MOXXHOCTH aKCHOMAaTHYECKOT0 MOCTPOCHUS MaTEMATHYECKUX TEOPHUIL;
-c(hopMUPOBAHHOCTh MPEJCTABICHUA O HEOOXOJUMOCTH J0Ka3aTesIbCTB NMPH OOOCHOBAHUM
MaTeMaTUIeCKUX YTBEPKICHHUIA U PO aKCHOMATHKH B IPOBEJICHUH JISTYKTHBHBIX PacCyKICHUH;
- ¢(OpMHPOBAHHOCTb MOHATHIHOTO ammapara 1o OCHOBHBIM pa3jiesiaM Kypca TeOMETPUN; 3HAHUS
OCHOBHBIX TeopeM, pOpMyIT 1 YMEHHUS UX MPAUMEHSTh; YMEHHS TOKAa3bIBAaTh TEOPEMBI H HAXOTUTh
HECTaHJapTHBIE CIIOCOOBI PEIIeHUs 3a/1a4;

- c(OpMHPOBAHHOCTh YMEHUIN MOJEIUPOBATH PEalIbHbIE CUTYallMH, UCCIIEI0BaTh MOCTPOECHHBIE
MOJIETIN, UHTEPIPETHUPOBATH MOJyYSHHBIH pe3yIbTar;

- BJaJICHUE TEOMETPUYECKHM SI3BIKOM; pa3BUTHE YMEHHUS MCIIOJIIb30BaTh €ro JUIsl OMHCAHUS
OPEIMETOB  OKPY)KAIOIIEro  MHpa;  pa3BUTHE  IMPOCTPAHCTBEHHBIX  IPEICTaBICHU,
M300pa3uTENbHBIX YMEHHH, HABBIKOB T€OMETPUUYECKUX MMOCTPOCHU;

- BIIQ/ICHUE METOJIaMH JI0Ka3aTeIbCTB U aJITOPUTMOB PEILICHHS; yMEHHE UX TPUMEHSTh, IPOBOIUTD
J0Ka3aTeJIbHbIE PACCYKIECHUS B XOJI€ pPELICHHUs 3a/1a4;

- BJIaJICHUE OCHOBHBIMU TOHSATHSMH O MJIOCKHUX U MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUrypax,
UX OCHOBHBIX CBOICTBax; c(pOpPMUPOBAHHOCTh YMEHHMSI pacliO3HABaTh HAa YePTEkKaxX, MOJIEISIX U B
peasbHOM MHUpE reoMeTpHueckre (Urypbl; IPUMEHEHNE U3YYEHHBIX CBOMCTB reOMETPHUECKHUX
buryp u popmyn 11 pelIeHns TeOMETPUYECKUX 3a1a4 U 3314 C IPAKTUYECKUM COZIEp KaHUEM;
- BJIaJICHHE HaBBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX ITPOrPaMM IIPH PELLICHUHU 3a71aY;
- BIAQJEHUE CTAHJAPTHBIMH NpUEMAMM pEIIEHUS pPALUOHAIBHBIX W HPPALMOHAIBHBIX,
MIOKa3aTeNIbHBIX, CTENICHHBIX, TPUTOHOMETPUYECKIX YPABHEHUH 1 HEPABEHCTB, UX CUCTEM;



- c¢(OpMHUPOBAHHOCTh MPEACTABICHUI O Mpoleccax U SBICHUSIX, UMEIOIIMX BEPOSITHOCTHBIM
XapakTep, O CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pEajJbHOM MHUpPE, 00 OCHOBHBIX IOHATHUAX
JJIEMEHTApPHOM TEOpUM BEpOSTHOCTEH; CHOPMUPOBAHHOCTH YMEHHMH HAXOJUTh U OLIEHUBATb
BEPOSITHOCTH HACTYIUICHUSI COOBITHI B MPOCTEUIINX MPAKTHUYECKUX CHUTYalHMsIX U OCHOBHBIC
XapaKTEPUCTUKHU CIIyYalHbIX BEJINYUH;

- c(OpMHPOBAHHOCTDH MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MareMaTH4eCcKOro aHalu3a M UX
CBOMCTBax, BIIaJICHUE YMEHHEM XapaKTepU30BaTh IMOBeleHUE (YHKIMMA, HCIOIb30BaHHE
MIOJIyYEHHBIX 3HAHUH /711 ONMCAHUS U aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;

- BJIa/ICHHE YMEHUSIMU COCTABJIEHUS BEPOSITHOCTHBIX MOJENIEH IO YCIIOBHIO 33a4U U BEIYUCIICHUS
BEPOSITHOCTH HACTYIUICHUSI COOBITHI, B TOM YHCIE ¢ IPUMEHEHHEM (OpMYST KOMOMHATOPUKH U
OCHOBHBIX TEOpPEM TEOPUH BEPOATHOCTEH; HCCIENOBAHUE CIy4YalHBIX BEJIMYMH IO HX
pacupenencHuIo.

IIpeameTHble pe3yabTaThl H3y4eHHs yueOHOro npeamera ""Marematuka " B 10 — 11 kiaccax
Anredpa ¥ HaYaJIa MATEMATH4YECKOT0 AaHAJIN3A

DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH
BohinyCKHUK HAY4YHUTCS
e CBOOOJHO ONEpPUPOBATH TMOHATUSAMHU: KOHEUYHOE MHOXKECTBO, 3JIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, IepeceueHue, OOBbEIUHEHHE U Pa3HOCTh MHOXECTB, YHCIIOBBIC
MHO’KECTBA HAa KOOPJMHATHOM MPSIMON, OTPE30K, HHTEPBAJI, IOJYUHTEPBAJ, IPOMEKYTOK
C BBIKOJIOTOM TOYKOH, rpaduueckoe NpeacTaBlIeHHEe MHOXKECTB Ha KOOPAMHATHOM
IJIOCKOCTH;
® 33/1aBaTh MHOXKECTBA NIEPEYUCIICHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM;
® ONEepUpOBaATh NOHATUSAMU: YTBEPKICHUE, OTPULIAHUE YTBEPKICHUSI, ICTUHHBIE U JIOXKHBIE
YTBEpXKACHUS, TpPUYMHA, CIEICTBUE, YACTHBIM ciay4dail oOIIero yTBep)KIeHus,
KOHTPIPHUMED;
® TIPOBEPATH MPUHAJICKHOCTD AIEMEHTA MHOKECTBY;
® HaxOJUTh TNepecedyeHHe W OOBEAMHEHHWE MHOXKECTB, B TOM YHCJE MPEACTABICHHBIX
rpaduyecky Ha YMCIOBOM NPSAMOM U Ha KOOPAMHATHOM MJIOCKOCTH;
® [IPOBOJUTH JI0Ka3aTEIbHbIE PACCYKIEHUS A1 000CHOBAHUS HCTUHHOCTU YTBEPKJICHUH.
B nosceounesnoii soicuznu u npu uzyyeHuu Opyeux npeomemos:
® JCIOJIb30BaTh YMCIOBBIE MHOXXECTBA Ha KOOPAMHATHOW NPSIMOM M Ha KOOPAMHATHOU
IUIOCKOCTH JIJISl ONTMCAHUS peaIbHbIX MPOLIECCOB U SIBICHUN;
® T[POBOJUTH JOKa3aTeNbHBIE PACCYXJCHHUS B CHUTYalUsSX IOBCETHEBHOW >XU3HH, NpPU
pelleHny 3a7a4 U3 JpYTux IpeMeTOB
BhinyCKHUK MOJTYYHT BO3MOKHOCTh HAYYUThCS
e OINEepUpOBaTh MOHATHEM ONpPEETEHUs, OCHOBHBIMU BUJAMU OIPEIECICHUN, OCHOBHBIMU
BUJIaMH TEOPEM;
® ONEepUPOBATH MOHATHUSIMHU CYCTHOTO M HECUETHOTO MHOYKECTBA;
® TPUMEHATH METOJI MaTEeMaTHYECKOW WHAYKIMH [JIi TPOBEICHUS PACCYXICHUN W
JIOKa3aTeNIbCTB U MPU PEIICHUH 3aa4.
B moBceHeBHOM KU3HU U IPU U3YYEHUH APYTHX MPEAMETOB:
®  HCIOJIb30BaTh TEOPETUKO-MHOYKECTBEHHBIN SI3BIK U S3BIK JIOTUKH JIJISI OTMCAHUS PEATbHBIX
MIPOIIECCOB U SBIICHUH, P PEIICHUH 3a]1a4 IPYTHX YUCOHBIX MPEIMETOB
Yucsa v BbIpaKeHUs
BorinycKHUK HAy4YUTCSH
e (CB00OAHO OMEPUPOBATH TMOHSATUSMHU: HATypaIbHOE YHCIO, MHOXECTBO HATypaTbHBIX
YHCell, L[EJI0€ YUCII0, MHOKECTBO IIeJIbIX YHCel, OOBIKHOBEHHAs IPO0b, AeCITUYHAS Jpo0b,
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CMEIIaHHOE 4YHUCJIO, pAlUOHAIBHOE YHMCIO, MHOMECTBO PpAalUOHAIBHBIX YHCEN,
UPPALMOHAIBHOE 4YHUCJIO, KOpPEHb CTENEHU N, ACUCTBUTEIBHOE YMCIIO, MHOXKECTBO
JEUCTBUTEIBHBIX YHUCEN, TIE€OMETPUYECKas HWHTEPIPETAlMs HAaTypPAJIbHBIX, LENIbIX,
palMOHAIBHBIX, ICUCTBUTEIIBHBIX YUCEIL;

NOHUMATh U OOBACHATH PA3HUILY MEXAY MO3WIMOHHOW M HEMO3MIIMOHHON CHCTEMaMu
3aIIUCHU YHCEIT;

NEPEBOJUTH YMCIIA U3 OAHON CUCTEMBI 3aIIMCH (CUCTEMBI CUUCIIEHUS) B IPYTYIO;
JIOKa3blBaThb M MCIIOJb30BaTh IIPU3HAKU JEIUMOCTH CYMMBI U IIPOU3BEICHHUS IIpU
BBITNIOJTHEHUY BBIYMCIICHUM U PEILICHUN 3aa4;

BBINOJHATh OKPYIVICHUE pPAlMOHAIbHBIX W HPPAlMOHAIBHBIX YHCEI C 3aJaHHOU
TOYHOCTBIO;

CpaBHUBATh JICHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCOOAMU;

YIOPSAAOYMBATh YKCIA, 3alMCAHHBIE B BUAE OOBIKHOBEHHOM U IeCATUYHOM po0u, ynca,
3allMCaHHbIE C UCII0JIb30BaHUEM apu(METHUECKOr0 KBaJPaTHOIO KOPHS, KOPHEH CTeTIeHU
Oounblie 2;

Haxoauth HOJl 1 HOK pa3neiMu cioco6amMu U MCIIONIb30BATh WX MPH PEIICHUHN 33/1a4;
BBINOJIHATH BBIYUCICHUS U IPe0Opa30BaHUs BBIPAXKEHUH, COACPIKAIUX ACHCTBUTEIbHbIE
4uCia, B TOM YUCJIE KOPHU HATYPAIIBHBIX CTEIICHEM;

BBIMOJIHATh CTAHJAPTHBIE TOXKJIECTBEHHbIE IPEOOpPA30BaHUSl TPUTOHOMETPUUYECKUX,
JOrapu(pMHUUECKUX, CTEIIEHHBIX, UPPALIMOHATIBHBIX BBIPAKEHUH.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX IPEAMETOB:

BBIIIOJHATL W OOBSICHATH CPAaBHEHHWE pE3YyJIbTaTOB BBIYUCIEHUN TMpU pEIICHUU
NPAaKTHYECKUX 33/1a4, B TOM 4YHCJIE MPHUOJIMKEHHBIX BBIYMCICHUI, MCIONB3Ysl pa3HbIC
CIOCOOBI CpaBHEHUI;

3aIlMCbIBaTb, CpPaBHUBATH, OKPYIJIATH 4YHCJIOBBIC OAHHBIC PCAJIbHBIX BCJIWYHMH C
UCIIOJIb30BAaHUEM Pa3HbIX CUCTEM U3MEPEHUS;

COCTaBJIATh M OLIEHUBATh PAa3HBIMHM CIOCOOAMM YHCIIOBBIE BBIPAKEHHSI MPU PELICHUU
MPAKTUYCCKUX 3aaa4 U 3aJia4 U3 JPYIrux y‘~I€6HBIX npeaAMETOB

BBIHyCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCHA

CBO6OI[HO ONeprUpOBaTh YUCIIOBBIMHU MHOKCCTBAMU IIPU PCIICHUHN 3a1aY;
IMOHUMAThb MPUYHNHBI U OCHOBHBIC HACHU PACIIUPCHHA YHCIIOBBIX MHOKCCTB,

BJIaZICTb OCHOBHLIMU IMMOHATHAMUA TCOPUU ACIIMMOCTHU IPU PCIICHUU CTAHAAPTHBIX 3a4a4;
HMETh 0a30BBIC NpeaACTaBJICHUA O MHOXKCCTBC KOMIIJICKCHBIX YUCCIT;

CBOOOJTHO  BBITIOJIHATH ~ TOXIECTBEHHBIE MPEOOpPa30BaHUS  TPUTOHOMETPHUECKUX,
J0rapu(pMHUECKUX, CTETICHHBIX BBIPAKEHUI];

BiIazeTh hopmyrnoii 6nHomMa HeloToHa;

YMETh BBIMOJHATH 3alMCh YMCIA B IO3ULMOHHONW CHCTEME CUMCIICHHUS;

MPUMEHSTD [IPH PEIICHNH 3a]a4 LenHbIe Apoou;

NPUMEHATh TIPH PENICHWH 3a7ad MHOTOWICHBI C JCHCTBUTEIHHBIMH U IIEIBIMHU
Ko unreHTamu;

BJIAJI€Th MOHATHAMU NPHUBOAUMBIN M HEIPUBOJUMBIM MHOTOYIEH U NMPUMEHATh UX MPH
pEIICHUH 3324,

NPUMEHSTH MPH penieHny 3a1a4 OCHOBHYIO TEOpEeMY anreOpsl;

YpaBHeHUsS M HEPABEHCTBA
BbinyCKHUK Hay4YuTCS

CBoOosHO omepupoBaTh MOHATUSMHM: YpaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIE
YpaBHEHUsI U HEPABEHCTBA, YPaBHEHHUE, SABIIOLIEECS CIEACTBUEM APYIOro ypaBHEHUS,
YPaBHEHMsI, PABHOCHUJIbHBIE HA MHOXKECTBE, pAaBHOCUIIbHBIE TPE0Opa30BaHUs ypaBHEHUH;
pelaTh pasHble BUIbl YPABHEHWH W HEPABEHCTB U UX CHCTEM, B TOM YHCIIE HEKOTOPBIE
ypaBHeHHs 3-ii U 4-if cTeneneil, JpoOHO-pallOHATIbHBIC U UPPALMOHATIBHEIC,



OBJI/IETh OCHOBHBIMH THIIAMH TOKA3aTEIbHBIX, JOTapH(PMHUUECKUX, UPPALUOHATIBHBIX,
CTENEHHbIX YPAaBHEHMH W HEPAaBEHCTB M CTAHJAPTHBIMU METOAAMM HX PpEUICHUH U
IIPUMEHSATH UX IIPU PEUICHUU 33/1a4;

IIPUMEHSATH TeopeMy be3y K pelleHnI0 ypaBHEHHI;

IIPUMEHATH TeopeMy BueTa 1is peleHns: HEKOTOPhIX YPABHEHUI CTEIIEHHU BBIIIE BTOPOA;
MOHUMATh CMBICI TEOPEM O PaBHOCWIBHBIX U HEPAaBHOCWIBHBIX MpeoOpazoBaHUSIX
YPaBHEHUH U YyMETh UX JOKa3bIBaTh;

BJIAJICTh METOJIAaMH PEIICHUS ypaBHEHUH, HEPAaBEHCTB U UX CHUCTEM, YMETh BHIOMPATh
METO/I pelIeHHs] 1 000CHOBBIBATH CBOIl BHIOOD;

UCIIOJIb30BAaTh METOJl MHTEPBAJIOB I PEIICHHUS HEPaBEHCTB, B TOM 4Hcie APOOHO-
paLMOHATIBHBIX U BKIIOYAIOIINX B C€0sl UPPALIIOHAILHBIC BBIPAYKEHHS,

pemath anreOpanyuecKue ypaBHEHHS M HEPAaBEHCTBA W UX CHUCTEMBI C IapaMeTpaMu
anreOpandecKuM U TpapuuecKuM METOJaMU;

BJIQ/IETh Pa3HBIMU METOJIaMU JI0Ka3aTeJIbCTBA HEPABEHCTB;

pelaTh ypaBHEHHUS B LENbIX YUCIAX;

n300paxkaTb MHOXKECTBA Ha IJIOCKOCTH, 3a/1aBa€Mbl€ YPAaBHEHUSIMH, HEPABEHCTBAMH U MX
CHUCTEMaMU;

CBOOOZHO HCIIOJIb30BaTh TOXK/IECTBEHHBIE NMPEOOPa30BaHMsI MPU PEIICHUN YpaBHEHUN U
CUCTEM YpaBHEHUU

B HOBCGHHGBHOﬁ JKU3HU U IPHU U3YUCHUU APYTUX NPCIMETOB!:

COCTaBJIATh M pelllaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMbI IIPU PEIICHUH 3a]1a4 APYrHX
y4€OHBIX IPEIMETOB;

BBITIOJIHATH OLIEHKY MPABIONOI00HUS PE3YIbTAaTOB, OTyYaeMbIX IPH PEIICHUH PA3TUIHBIX
YpaBHEHUI, HEPABEHCTB U X CUCTEM IIPHU PELICHUH 3a/1a4 IPYTUX y4eOHbIX MPEAMETOB;
COCTaBJISITh U pElIaThb YpPaBHEHUS M HEPABEHCTBA C MapaMeTpaMy MpU pEUIeHUH 3a]ad
JPYTruX y4eOHBIX IPEMETOB;

COCTaBIIATh ypPAaBHEHUE, HEPABEHCTBO MM HMX CHUCTEMY, OIMCHIBAIOLINE PpEAIBbHYIO
CUTYaIMIO WM NMPUKJIAJHYIO 3a7ja4y, UHTEPIPETUPOBAThH NOJyYEHHbIE PE3YIIbTAThI;
HCIOJIb30BaTh NMPOTrPaMMHBIE CPEJICTBA MIPH PELIEHUHU OTAEIbHBIX KJIACCOB YpaBHEHUH U
HEPABEHCTB

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

CBO6OI[HO OnpeacisiTb TUII U BI)I6I/IpaTI> MCTOJ PpPCIICHUSA ITI0Ka3aTCJIbHBIX U
JOrapu(pMHUUECKUX YpaBHEHHMM M HEPAaBEHCTB, MPPALMOHAIBHBIX YpaBHEHMH U
HEPABCHCTB, TPUT'OHOMETPHUICCKUX ypaBHeHI/II\/'I 1 HCPABCHCTB, UX CUCTEM;

CBOOOJHO pelIaTh CUCTEMbI TUHEHHBIX YPaBHEHHUI;

penaTb OCHOBHBIE THUIIbI YPABHEHUI U HEPABEHCTB € ITapaMeTPAMU;

IIPUMEHSATH [P pEIIeHNN 3aa4 HepaBeHcTBa Ko — byHsakosckoro, bepnyiny;

DOyHKIUHA
BbinyCKHUK Hay4YuTCS

Brnanerp moHATUSAMU: 3aBUCUMOCTh BEJTMYMH, (DYHKIIMA, apTyMEHT U 3Ha4eHHE PYHKIIHUHU,
o0JacTh ompeAeNeHus U MHOXXECTBO 3HAYeHH (YHKINH, TpaduK 3aBUCUMOCTH, TpaduK
GbyHKIMY, HYIH (YHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAacTaHHE Ha YHCIOBOM
MPOMEXKYTKE, YObIBAHME Ha YHCIOBOM IMPOMEXKYTKE, HAWOOJbIIEe W HaWMEHBIIEe
3HayeHHe (PYHKIHUM Ha YHUCIOBOM IPOMEXKYTKE, Nepuoauyeckas (QyHKUHSA, NEpUO,
YyeTHas U HedeTHash QYHKIUU; YMETh IPUMEHSATh YTH MOHSATHS MPU PELICHUH 3a/1a4;
BJIAJCTh IOHATHEM CTENeHHas (YHKIMSA; CTPOUTH €€ rpaduK W yMETh HIPUMEHSITH
CBOMCTBA CTENEHHON (DYHKIIMH MPU PEIICHUH 3a/1a4,

BJIQ/IETh OHATUSAMU MOKa3aTellbHas QYHKIHUS, SKCIIOHEHTA; CTPOUTh UX TPaUKU U yMETh
NPUMEHSTH CBOMCTBA MOKA3aTENbHOM (DYHKIIMM MIPU PELICHUH 33/1a4;



® BIIAJICTh MOHATHEM JIorapupMudeckas GYHKIUS; CTPOUTH €€ TpaPuK U YMETh MPUMEHSTh
CBO¥iCTBA Jorapu(HhMUIECKON PYHKIIUH MIPH PELICHUHN 3a7ay;

® BIIAJICTh MOHATUSMU TPUTOHOMETpUYECKHE (YHKIUH; CTPOUTh MX TpadUKH U YMETh
MIPUMEHATH CBOMCTBA TPUTOHOMETPUYECKUX (DYHKIIMHA MPU PEIICHUH 3a/1a4;

® BJAJCTh MOHATHEM OOpaTHAs QYHKIIUS, MPUMEHSTH 3TO MOHATHE TP PEIICHUH 3a]1a4;
OPUMEHSTh TP  PEIICHWH 3aJad CBOWCTBA (PYHKIHMA: HYETHOCTh, IEPUOJIUIHOCTD,

OTPaHUYECHHOCTH;

® TIPUMEHSATH NP PEIICHUH 3aJ1a4y IpeoOpa3oBaHus rpapuKkoB PyHKITUI;

BIIQJICTh TOHSTHSIMH YHUCIIOBAas TIOCIEIOBATEIBHOCTh, apu(METHYEeCKass W T'eOMETpHYeCcKas

MpOrpeccust;

® TPHUMEHATH TMPU pENICHUMH 3ajlad  CBOMCTBA M TPU3HAKKM apUPMETUYECKOH U
F€OMETPUUYECKON TPOTPECCUN.

B noBcenHeBHOM )XKM3HU U MIPU U3YYCHHUH IPYTHX YYEOHBIX MPEAMETOB:

e ompeneniaTh Mo rpadukaM U HCIOJIb30BaTh JJIS PEUICHUs MPHUKIAJIHBIX 3a/1ad CBOWCTBA
peajbHBIX TPOIECCOB W 3aBUCUMOCTEH (HAWOOJIbIIME ¥ HAUMEHBIIUE 3HAYCHHS,
MPOMEXKYTKH BO3pacTaHUsl M YOBIBaHUS (PYHKIMH, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
ACHUMIITOTHI, TOUYKHU TIepernda, Iepuo 1 T.11.);

® UHTEPHPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM MPAKTUYECKON CUTYaLUH;.
OTIPECIIATH 10 TpadKaM MPOCTEUIITHE XapPAKTSPUCTHKN IEPUOMIECKUX MPOIIECCOB B
OHOJIOTUH, SKOHOMHKE, MY3bIKE, PAAHOCBA3H H JIP.

Buvinycknuk noayuum 603mo0MCHOCHb HAYYUMbCA

® BJIAJICTh OHATUEM ACUMIITOTHI U YMETh €r0 IPUMEHSTH IIPU PELIEHUH 3a/aY;

® [PUMEHSTH METOJBI PEIICHUsS MPOoCTEeHIMX AU PEpPeHINATHHBIX YPAaBHECHUH IEPBOTO U
BTOPOTO MOPSIKOB

9J1eMeHTBI MAaTEMATHYECKOIr0 aHAJIN3a
BoinycKHUK Hay4YuTCSH

e Biagerr moHATHEM OECKOHEUHO YOBIBAIOIIAs T'€OMETPUYECKash MPOTPECcCHs U YMETh
MIPUMEHSTh €r0 IPU PEIICHUU 3a/1a4;

® [IPUMEHSATH JIJIs PEUICHHUS 3a]1a4 TEOPUIO MPEJIEIIOB;

e BIAJETh IOHATHIMH OCCKOHEYHO OOJBIIHNE H OECKOHEUHO Majble YHCJIOBEIC
MOCIIE0BATEIHLHOCTH U YMETh CPaBHUBATh OECKOHEYHO OOJbIINE U OECKOHEYHO Majbie
IMOCJICIOBATEILHOCTH;

BIIAJICTh TIOHATUSAMU: TPOU3BOAHAS (DYHKIIMH B TOUYKE, TPOU3BOAHAS (YHKIIUM;
BBIYHCIISATH MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIIUN U UX KOMOMHAIIHIA;

UCCIe0BaTh (PYHKIIMM HA MOHOTOHHOCTh U DKCTPEMYMBI;

CTPOUTH TpadUKU U MPUMEHSTH K PEIICHUIO 3a]1a4, B TOM YHCIIE C TapaMeTPOM;

BJIQJICTh TOHATHEM KacareibHas K Tpaduky (YHKIMH U YMETh MPUMEHSTh €ro mpu
pEelIeHNH 3a/1ay;

® BJIAJICTh MOHIATHAMU NIEPBOOOpa3Has (PyHKIIHS, ONPECTICHHBIA HHTETPalT;

e TpuMeHATh TeopeMy HeroToHa—JIelOHMIIA U €€ CIIeICTBUS JIJIsl PEIICHUS 3a1a4.

B noBceaHeBHOM KU3HU U NIPU U3YYSHUH JIPYTHX YUYECOHBIX MPEAMETOB:
e pemiath NPUKIATHBIC 33Ja4d U3 OHONOTHH, (DU3UKH, XUMHH, JKOHOMUKH M JPYTUX
MPEAMETOB, CBS3aHHBIE C UCCIICIOBAHUEM XapPAKTEPUCTUK MPOLIECCOB;

® UHTEPHPETUPOBATH MOJIYUCHHBIE PE3YIIbTATHI
BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS

e CBOOOJHO BIIQJIETh CTAHAAPTHBIM aIlllapaTOM MaTEeMAaTHYECKOTO aHATN3a ISl BEIYMCIICHHS
MPOU3BOHBIX (PYHKIIMH OJHON TIEPEMEHHOIH;

e CcBOOOJHO MPUMEHSTH alMapaT MaTeMaTHYECKOTO aHanu3a AJIs UCCIIeJoBaHus (PyHKIUN U
MOCTPOEHUS IPadUKOB, B TOM YHCIIC UCCIEAOBAHUS Ha BBIMYKJIOCTb;

e OmepupoBaTh MOHATHEM NIEPBOOOPA3HON HYHKIIUU IS PEIICHUS 3a/1a4;



OBJIAJICTh OCHOBHBIMHU CBelIeHUSMU 00 wuHrerpaie Heroorona—JleliOHuma u ero
MPOCTEUIINX TPUMEHEHUSAX
YMETh MPUMEHSTH MPU PEUICHUH 3a/1a4 CBOMCTBA HEMPEPHIBHBIX (DYHKIIHIA;

CrarucTUKa ¥ TeOpUs BEPOSITHOCTEM, JIOTHKA 1 KOMOMHATOPUKA
BoinycKHUK HAy4YUTCS

OnepupoBaTb OCHOBHBIMH OIHUCATEIbHBIMH XapaKTEePUCTHKAMHU YHCIOBOTO Habopa,
HOHATHEM I'eHepallbHasi COBOKYITHOCTb U BBIOOPKOM U3 Hee;

OIEpUPOBATH MOHATHUAMHU: YacTOTa U BEPOSITHOCTb COOBITHS, CyMMa M IPOM3BEACHUE
BEPOSTHOCTEH, BBIYUCIISTH BEPOSATHOCTH COOBITUI Ha OCHOBE IOJICUETA YUCIIA HCXOJIOB;
BJIaJICTh OCHOBHBIMH MOHSATHSIMHA KOMOMHATOPUKH U YMETh UX MPUMEHSTH MPU PEIICHUN
3ajad4;

UMETh IIPEJCTaBIeHUE 00 OCHOBAaX TEOPUH BEPOATHOCTEI;

UMETh TPEICTABICHUE O JUCKPETHBIX M HENPEPBIBHBIX CIy4allHBIX BEJIMYMHAX U
pacnpeeseHusIX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJIMYNH;

MMETH NPEACTABIECHUE O MATEMATUYECKOM 0>KMJIAaHUU U TUCIIEPCUH CITy4aiHbIX BEJIUYHH;
MMETH MPEICTABICHNUE O COBMECTHBIX PACIPEICIICHUSAX CIy4YalHbIX BEIMUYNH;

INOHUMaTh CYThb 3aKOHAa OOJBIIMX YHCE] U BHIOOPOYHOIO METOJa HU3MEpPEHUs
BEPOSITHOCTEM;

MMETh IIPEACTABICHHE O HOPMAJIBHOM pACHpPEIEICHUU M IIpUMEpax HOPMAIBHO
pacnpeeIEHHBIX CIIy4aiiHbIX BEJIMYMH;

UMETH NPEICTABICHUE O KOPPEJALUH CIydaiHbIX BEJIMYUH.

B noBcenHEBHOM KU3HU U NP U3YyYEHUU APYTUX IPEAMETOB:

BBIYHCIISATH WM OLICHUBATH BEPOSATHOCTH COOBITHIA B pEalIbHOM JKU3HH,
BBIOMpATh METObI OIXOMASIIET0 MPeICTaBICHHs U 00pabOTKU JaHHBIX

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTDL HAYYUTHCHA

UMETh MPEJCTABIEHUE O CBA3HM SMIIUPHUUECKUX U TEOPETUUECKUX PACIPEICIICHUI;

UMETh MPECTABIIEHUE O KOAUPOBAHUM, TBOMYHOM 3aKCH, TBOUYHOM JIEPEBE;

BJIa/IETh OCHOBHBIMHM TMOHSATUSIMU TeopuH rpados (rpad, BepiinHa, pedpo, CTENeHb
BEPLINHBI, TyTh B Tpade) U yMeTb NPUMEHATh UX MIPH PELICHUHU 3ajay;

UMETH NPEICTABIECHUE O JEPEBbIX U YMETh IIPUMEHATH IIPH PEILICHUN 3a/a4;

BJIA/IETh NOHATUAMM KOHEYHBIE M CYETHBIE MHOXECTBA U YMETh WX INPUMEHATH NpU
pEILLIEHNN 3a/]a4;

YMETb IPUMEHATh METOJ MAaTEMaTUYECKONH UHAYKIINH;

YMETb IPUMEHATH NPUHLMN J(MpUXJIE IPU pELIEHUH 3a/1a4

Texcmoevie 3a0auu
BoinycKkHUK HAy4YUTCS

Pemrate paszHble 3ajauu MOBBILIEHHON TPYAHOCTH;

aHAJTM3UPOBaTh YCJIOBHE 3a/a4M, BBIOMpPATh ONTUMAIBHBIM METOJ peIIeHUs 3aJadH,
paccMaTpuBasi pa3iIHYHbIE METOIBI;

CTPOWTH MOJIENIb PEUICHHs 3aJadd, MPOBOAMTH JIOKA3aTENbHBIC PACCYXKICHUS TIpU
pELICHUH 3aJIauH;

pewmath 3ajnaud, TpeOylomue nepedopa BapuUaHTOB, NPOBEPKU YCIOBUHM, BBIOOpPA
ONTUMAJILHOTO PE3yNbTaTa;

aHAJTM3UPOBaTh M MHTEPIPETUPOBATH TMOJTYYEHHBIE DPELICHUS B KOHTEKCTE YCJIOBUS
3aJ1auu, BEIOWPATh PEUICHHUs, HE TPOTHBOPEYAINE KOHTEKCTY;

HEepeBOANTH MPU PEUICHUH 3afadd MHGOPMALUIO W3 OAHOW (OPMBI 3alMCH B JIPYTYIO,
UCTIONB3YS MPU HEOOXOMMOCTH CXEMBI, TaOIHIIbI, TPapUKH, THATPAMMBI.

B noBceiHEBHOM KU3HU U MTPU U3YYEHUH IPYTHX MPEIMETOB:

pelaTh IpaKTHYECKUE 3aJa4M U 33J]a4l U3 IPYTUX MPEeIMETOB



I'eomerpus
BpinycKHUK HAYYHTCS

Brnagere TreoMeTpHMUECKMMM TOHSATHAMH TIPH PEIICHWH 337a4 W [POBEICHUU
MaTeMaTHYECKUX PaCcCyKIACHUII;

CaMOCTOATENIFHO (OPMYIHPOBATH ONpPENEIICHUS T€OMETPHUECKUX (UTYD, BBIABHUTATH
THIIOTE3BI O HOBBIX CBOMCTBAX M MPHU3HAKAX FEOMETPUUECKUX (PUTYP U 0O0CHOBBIBATH WIIH
OIpoBepraTb HMx, 000OIIATh WM KOHKPETU3UPOBATH PE3yJbTaThl HAa HOBBIX Kiaccax
¢uryp, mpoBOAUTH B HECIOXKHBIX CIy4asX KIaCCU(PHUKAIMIO (GUTYp IO Pa3IUYHBIM
OCHOBaHUSIM;

UCCIIEI0BAaTh YEPTEXkH, BKIIOUasi KOMOMHAIMU (UTYp, U3BICKaTh, HHTEPIPETHPOBATH U
peoOpa3oBEIBATH HHPOPMAIIHIO, MPEACTABICHHYIO Ha YepTekKaX;

pemaTh 3aJa4d TeOMETPUYECKOTO COACp)KaHMs, B TOM YHCIE B CHUTyalHsaX, KOTraa
QJITOPUTM PEIICHHUS HE CIIeTyeT IBHO U3 YCIOBUS, BHITIOIHATh HEOOXOIUMBIE [T PEILICHUS
3aJ1a4u TOTIOJIHUTEIbHBIE TOCTPOSHHMS, HCCIIEIOBATH BOSMOKHOCTh PUMEHEHHSI TEOPEM U
bopMyn Ui pelieHus 3aaad;

yMeTb (hOPMYIIMPOBATh U JJOKA3hIBATh TE€OMETPHUYECKHE YTBEPIKICHUS;

BJIAJICTh MOHATUSMH CTEPEOMETPHUH: ITPU3Ma, apauIeIenuIe]], TUpaMuaa, TETPadap;
UMETh TPEJICTABICHUS 00 aKCHOMaxX CTEPEOMETPUM M CJIEACTBUSAX W3 HUX U YMETh
NPUMEHATH UX NPU PEIICHNH 3a/ay;

YMETb CTPOUTH CEYCHUSI MHOTOI'PAaHHUKOB C UCIIOJIb30BAHUEM PA3IMYHBIX METO/IOB, B TOM
YHCIIe ¥ METO/Ia CIIECOB;

UMETb MPE/ICTABICHUE O CKPEUIMBAIOIIUXCS MPSMBIX B MMPOCTPAHCTBE M YMETh HAXOAUTh
YrOJ U pacCTOSIHUE MEXIY HUMH;

IPUMEHATh TEOPEMBI O MapaUIEIbHOCTH MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE NPHU
pelIeHNH 3a1ad;

YMETh PUMEHSTH apaJlIeIbHOE TPOSKTHPOBAHUE [T N300paskeHus PUryp;

YMETh PUMEHSTH EPIIEHANKYISIPHOCTH MPSIMOI U TUIOCKOCTH TIPH PEIICHUH 33]1a4;
BJIAJIETh TIOHSATHSIMH OPTOTOHAIILHOE MTPOEKTUPOBAHNE, HAKIIOHHBIE U UX TIPOCKIINH, YMETh
NPUMEHSTH TEOPEMY O TPEX MEPIECHANKYISAPAxX MPH PEIICHUH 3a/1a4;

BJIAJIETh TOHATHAMH DPACCTOSHUE MEXAy GurypamMd B TPOCTPAHCTBE, OOIIUI
NEPHIEHIUKYISAP ABYX CKPELIMBAIOIIUXCS NMPSAMBIX M YMETh IPUMEHATh UX MPHU PELICHUN
3a1ad;

BJIAJICTh MOHATHUEM YTOJlI MEXKIY NMPSMOU M IJIOCKOCTBIO U YMETh NMPHUMEHSTH €ro TpH
peLIeHUH 3a]a4;

BJIAJICTh MOHATUSMH JBYTPAaHHBIN YroJl, yrojl MEXAy IUIOCKOCTAMH, NEPIEeHAUKYIIPHbIE
TUTOCKOCTH M YMETh TIPUMEHSTh UX TIPU PEIICHUH 3a/1a4;

BJIAJIETh MMOHITHSAMH TIPU3Ma, MTapajuIeNIeuIel ¥ IPUMEHITh CBOWCTBA MapaJuIesenue/ia
IIPU PELIeHNH 33/1a4;

BJIAJICTh MOHATHUEM NPSAMOYTOJIbHBIA MapajuleNienuIe]] U MPUMEHATh €ro MpH pelIeHuu
3ajay;

BJIAJICTh MOHSTHUSMHU THPAMHJA, BUIBl MHPAMHI, dJIEMEHTHI NMPAaBUIBHON TMHPaMHIBI U
yYMETh MPUMEHSTh UX MPH PELICHUHU 3a7ay;

UMETb MPEJCTaBICHNUE O TeopeMe Diliepa, MpaBUIbHBIX MHOTOIpaHHUKAX;

BJIAJICTh TIOHSATHEM ILIONIAN MOBEPXHOCTEH MHOTOTPAaHHUKOB W YMETh NMPHUMEHSTH €ro
IIPU PELIeHNH 33/1a4;

BJIAJICTh MOHATHIMH Te€Ja BpalleHus (IUIUHIP, KOHYC, IIap U cdepa), X CeYeHUs U yMETh
NPUMEHATH UX NP PEIICHNH 3a/1a4;

BJIQZICTh TOHATUSAMH KacaTelbHBIE NPSAMBIC M IUIOCKOCTH M YMETh NPHUMEHSTH U3 HpPHU
pELICHUH 3a]a4;



UMETh MPEACTABICHUS O BIIMCAHHBIX M OMHCAHHBIX Chepax M YMETh MPUMEHITh UX TPU
pEIICHUH 33]1aY;

BJIQJICTh MOHITUSIMH 00BEM, 00bEMbI MHOT'OTPAHHHUKOB, TEJI BPAIICHUS U MPUMEHSATh UX
NPU PEUICHUU 33/1a4;

UMETh TPEACTaBICHHE O pa3BepTKe HWIMHApPA M KOHYCa, IUIOIMAJAM TOBEPXHOCTH
[WIMH]IPA U KOHYCa, YMETh IPUMEHSATh UX NP PEIICHUU 33]1aY;

UMETH TPEJCTABICHUE O TUIOMIAAN ChEephl M YMETh MPUMEHSTH €0 MPU PEIICHUH 3a1a4;
YMETh pelIaTh 3aJ[a4i Ha KOMOMHAIIMA MHOTOTPAHHUKOB M TEJ BPAICHHUS,

UMETH MPEJICTABIICHIE O TI0J0OMY B TPOCTPAHCTBE M YMETh pellaTh 33ja4 Ha OTHOIIICHHE
00bEMOB U IIJIOIIA/ICH TOBEPXHOCTEH MOAOOHBIX (DUTYP.

B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX PEAMETOB:

COCTaBJIATh C UCIOJIB30BAaHUEM CBOMCTB TI'E€OMETPUYECKHX (UTYp MaTeMaTHYeCKue
MOJIEJH JUIsl pelIeHUs 3a]]a4 IPAKTUUECKOI0 XapaKTepa U 3a7ad U3 CMEKHbIX JUCLUILINH,
UCCIIEI0BATh MOJyYSHHbIE MOJIEN U MHTEPIIPETUPOBATh PE3yJIbTaT

Bbmycmum noJiyuum 603MO)NCHOCHIb HAYUUMbCA

Hmets npencraBieHne 00 akCHOMAaTHYECKOM METO/IE;

BIIQJIETh IIOHATHEM I'€OMETPUYECKUE MECTA TOUYEK B IIPOCTPAHCTBE U YMETh IIPUMEHATH UX
JUIsl pEIICHNUs 3a/a4;

yYMETb NPUMEHATH MJI PpELICHHs 3aJad CBOMCTBA IUIOCKUX U JIBYTPaHHBIX YIJIOB,
TPEXTPAHHOTO yIJIa, TEOPEMBI KOCHHYCOB U CUHYCOB JUJIsl TPEXTPAHHOTO YIJIA;

BIIQJICTh MOHATHEM IEPIEHAUKYISIPHOE CEUYEHHE IIPU3MBI U YMETh IPUMEHATH €ro IpU
pEILLIEHNN 3a]a4;

BJIA/IETh MIOHATUAMH LIEHTPAJILHOE U [TaPAJUIEIBbHOE IIPOEKTUPOBAHNE U IPUMEHSATD UX IIPU
IIOCTPOEHNH CEYEHUN MHOTOI'PAaHHUKOB METOJIOM ITPOEKIMH;

MMETh IIPEICTABIICHHUE O PAa3BEPTKE MHOIOTPAaHHUKA M KpaT4YalIlleM IIyTH Ha IIOBEPXHOCTH
MHOT'OI'PaHHUKA;

MMETH NPEJCTaBICHUE O KOHNYECKUX CEUCHUSX;

UMETh TNpEACTaBIECHUE O KacarolMxcs cpepax U KOMOMHALIMU TeNl BPALEHUS U YMETh
IIPUMEHSATDH UX IIPU PELICHUU 3a/1a4;

HOPUMEHSTH MIPU PELIeHNUH 3314 (POpMyITy pacCTOSIHUS OT TOUYKH J10 MIIOCKOCTH;

BJIAJIETh pa3HbIMU CIOCOO0AMM 3aJlaHMsl MPSIMON ypaBHEHUSMHU M YMETb MPUMEHATh MPHU
peleHnn 3a1ad;

IIPUMEHSATH NPH PELICHUU 334a4 U JI0KA3aTeIbCTBE TEOPEM BEKTOPHBIA METOJ U METOM
KOOPJMHAT;

UMETh TMpeJCTaBlIeHHe 00 akcuomax oO0bema, NpPUMEHATh (GopMynasl 00BEMOB
IIPSIMOYTOJIBHOTO IapajuleienuIlela, PU3Mbl U MHUPaMUJbI, TE€Tpajdapa IpU PELICHUH
3ajad4;

MPUMEHSTh TEOPEMbI 00 OTHOLIEHUSIX 00BEMOB MPHU PELICHUH 3a/1a4;

NPUMEHSTh HMHTErpajl JUisl BbIUMCIEHHUS OOBEMOB UM IOBEPXHOCTEH TeN BpalleHHUs,
BBIYUCIICHUS IIJIOIAIU chepruecKoro mosica 1 oobema mapoBoro cios;

UMETh IIPEJCTaBICHUE O [BWXKEHHUAX B IIPOCTPAHCTBE: IMApAIUICIBHOM IIEPEHOCE,
CUMMETPUU  OTHOCHUTEIIBHO  IUIOCKOCTH, LEHTPAJIbHOW CHMMETPHUH, ITOBOPOTE
OTHOCHTEJIBHO IIPSIMOM, BAHTOBOW CUMMETPHUH, YMETh IPUMEHATH UX IIPU PEILICHUH 3a/1a4;
MMETB INIPEACTABICHUE O IIJIOLIAAN OPTOrOHAIBLHOMN IPOEKIINH;

UMETh IIPEJCTaBICHUE O TPEXI'PAaHHOM M MHOTOIDAaHHOM YIJI€ U NPUMEHATH CBOMCTBA
IUIOCKHUX YIJIOB MHOTOTPAHHOTIO YIJIa IIPH PEILCHUN 3a/]a4;

UMETh IPEJCTaBICHNUs O MIPeoOpa3oBaHUM 1000US, TOMOTETUN U YMETh NPUMEHATh UX
IIPU PELLEHUN 3a/1a4;

YMETh IPUMEHSTH (POPMYIIbl 00BEMOB NPH PEIICHUH 33124

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE
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BpinycKHUK HAYy4YHTCSH

BJIA/ICTh NOHATUAMM BEKTOPBI U MX KOOPJAMHATBHI;

YMETB BBIIOJIHATH ONEpallU HaJl BEKTOPaMHU;

HCIIOJIB30BaTh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB IIPU PELICHUH 3a7a4;

OPUMEHATh YpaBHEHUE IJIOCKOCTH, (POPMYINy PACCTOSHUS MEXKIY TOYKAaMH, ypaBHEHUE
cdepsl IIpU peLICHUH 3a]1ay;

IIPUMEHATH BEKTOPBI U METOJ, KOOPAMHAT B IPOCTPAHCTBE IIPU PELICHUM 3a1a4

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA

3a/1aBaTh NPSIMYIO B IPOCTPAHCTBE;

HaXOJUThb PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH B CUCTEME KOOPAMHAT;

HaXOJUTh PACCTOSHUE MEXIY CKPELIMBAIOIIMMUCS IHPSIMbIMM, 33aJaHHBIMU B CHUCTEME
KOOpJUHAT

Hcemopusa mamemamuxu
BbINYCKHUK HAYYUTCS

HNmeTts MMPpEaACTAaBICHHUEC O BKJIAJIC BhIAAOIINXCA MAaTCMATHKOB B PA3BUTHUC HAYKHU,

MOHUMATh POJIb MAaTEMATUKHU B pa3BUTHHU Poccun
MeToabl MATEMATUKH
BrInycKHUK HAYyYHTCH

Hcnonb30BaTh OCHOBHBIE METOJbl JOKa3aTeNbCTBA, IPOBOJUTH [JOKA3aTelIbCTBO U
BBITOJIHATH OIIPOBEPIKEHUE;

IPUMEHSTh OCHOBHBIE METO/Ibl PELICHHS] MATEMaTUUYECKHUX 33/1a4;

Ha OCHOBE MaTe€MaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJAE XapaKTEpU30BaTh KPacoTy U
COBEPILEHCTBO OKPYXKAIOIIEro MUpa U MPOU3BEACHUIN UCKYCCTBA;

IPUMEHATh IPOCTEHIINE IPOrpaMMHBIE CPEIACTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPY PELLIEHUU MAaTEMaTUYECKUX 33]1a4;

HOJIb30BAThCS MPUKIATHBIMHU MTPOrpaMMaMU M IPOrpaMMaMi CUMBOJIBHBIX BBIYHMCICHUH
JUISL KCCTIEI0OBAaHUSI MAaTEMAaTUYECKUX 0ObEKTOB

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYHUTBCHA

OPUMEHSTh MaTeMaTHYeCKHe 3HaHWs K HCCIEAOBAHUIO  OKPYXKAIOLIETO MHpa
(MonenupoBaHue PU3MUECKUX MPOIIECCOB, 3aa4l SKOHOMUKH )
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2. Conep:xkanue yueoHOro npeamera «MaTtemaTuka: ajireopa u Hauaja MaTeMaTHYECKOT0
aHaju3a, reomerpus» B 10-11 kiaaccax
AJire0pa ¥ HAYAJIA MATEMATHYECKOI0 AHAJIN3A.

ba3oBrlil ypoBeHb
JJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKH
KoneuHoe MHOXECTBO, 3JEMEHT MHOXECTBA, IOIMHOXXECTBO, IepeceueHue U OO0beIUHEHHE
MHO’KECTB, YHCJIOBbIE MHOXKECTBA Ha KOOPIAUHATHON MPSIMOM, OTPE30K, UHTEPBAIL, HPOMENCYIMOK
C 8bIKOIOMOU MOYKOIL, 2paghuneckoe npedcmagienue MHOHCECms Ha KOOPOUHAMHOU NIOCKOCTU.
VYTBepkaeHue (BbICKa3bIBaHKE), OTPUIIAHUE YTBEPHK/ICHUS, UICTUHHBIC U JIOXKHBIC YTBEPKICHUS,
CJICZICTBHE, YACTHBIN CITy4ail 00Iero yTBep» aeHus, KOHTPIPUMED, J0Ka3aTeIbCTBO.
Yucsa u BbIpaKeHUs
Kopenp N-ii creneHu u ero cBoiictBa. [lowsmue npeodena 4ucnosou nociedo8amenbHOCHU.
CreneHb C JEWCTBUTENIBHBIM IIOKA3aTEIEM, CBOWCTBA CTENeHW. J[eHcTBUS C KOpPHAMH
HATypaJIbHOM CTENEHU U3 YHUCETI, MOAHCOeCmEeHHble NPeobpa308aHUs 8bIPANCEHUL, BKIIOUAIOUWUX
cmenenu u xopHu. Jlorapudm uucna. JlecaTuuHble W HaTypanbHble Jorapudmsl. Yucro e.
Jlorapudmmueckue ToxaecTa. JledcTBus ¢ orapudMamu 4ucem; npocmetiwiie npeoopazosanus
sblpadicenull, eKaOUaAWuUx aocapugmol. M300pakeHHEe Ha YHCIOBOM NPSAMON MEIbIX U
palMOHATBHBIX YHCEII, KOPHEH HATYpaIbHOM CTETICHU U3 YHCEIl, JJOrapru(MOB YHCEIL.
TpuronomeTrpuyeckas OKpy>KHOCTb, paduanHas mepa yena. CUHyC, KOCUHYC, TAHT€HC, KOMAH2EeHC
IPOU3BOJIbHOrO yrila. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO U CIEACTBUS U3 HETO.
3HaueHus: TpuroHoMmerpuueckux (ynkuui mis yrimo 0°, 30°, 45°, 60°, 90°, 180°, 270° (0,
T T T
)
YpaBHeHUs] M HEPABEHCTBA
VYpaBHeHHss ¢ omHOM  mepeMeHHOW. IIpocredmme  uppanMOHAaIbHBIE  YPABHEHUS.
Jlorapudmuueckue 1 mokaszaTtesbHbIe ypaBHeHus Bua loga (bX + €) = d, abx + ¢ = d (rne d moxHO
MPEJCTaBUThH B BUJIE CTEMEHU C OCHOBAHHEM & U PAIMOHAIBHBIM MMOKA3aTeJIeM) U UX PEIICHUS.
TpuronomeTpuyeckue ypaBHeHUS BUAA sin X = &, COS X = @, tg X = @, rae a — TabIuyHOoe 3HaUeHue
COOTBETCTBYIOILIE TPUTOHOMETPUUECKOW (QYHKIMHM, M UX peuieHus. HepaBeHcTBa ¢ omHOMN
nepeMeHHoO# Buaa loga X < d, ax < d (rae d MOXHO MPeCTaBUTh B BUE CTEIIEHH ¢ OCHOBAHUEM
a). Hecnooicnvle payuonanvhvie, nokasamenvHvle, 102apupmuyeckue, mpueoHOMempuyeckue
VDasHeHus, HepageHcmea U UX CUcmemvl, npocmeluiue UPPaAyUOHAlIbHble VYPAGHEHUs U
Hepagencmea. Memoo unmepeanos. I pagpuueckue memoowvl pewienus ypasHeHu U HepaseHcms.
Pewenue ypasnenuii u Hepagerncma, cooepacauyux nepemeHHyo noo 3HaKoM MoOyis. Ypasnenus,
cucmemvl YpagHeHUll ¢ Napamempom.
Dyukyuu
llonamue @ynkyuu. Hynu @yHkyuu, npomedcymku 3HAKONOCMOAHCMEd, MOHOMOHHOCMb.
Haubonvwee u maumenvuwiee 3nauvenus @yukyuu. Ilepuoouunocms ¢ynkyuu. Uémnocmv u
Heuémnocms hynxkyuu. Cmenennas, nokazamenbHas u 102apudmuieckue QyuKyul, ux ceoucmasa
u epagpuxu. Cnocuvie Qynxyuu. Tpueconomempuueckue Qynkyuu 'y = cos X, y = sin x, y = tg x.
Qyukyua y = ctg x. Ceolicmeéa u epaguku mpucoHomempuyeckux @QyHKyui. ApKrocumyc,
apKcumyc, apKmaueeHc uucida, apkkomaweenc ducia. Obpamuvie mMpucoHOMempuyecKue
¢dynkyuu, ux ceovicmea u epaguku. Ilpeobpazosanusi epagpurxos @yHKyuli. co8ueu 600Jb
KOOPOUHAMHBIX OCell, PACMANCEHUE U CHCAMUE, CUMMEMPUsL OMHOCUMENTLHO KOOPOUHAMHBIX OCell
u Hauana koopournam. I pagpuxu e3aumuo oopammusix QyHKyui.
Inemenmovl MamemamuiecKko2o aHaiu3a
IIpouszeoonas ¢ynkyuu 6 mouxe. Kacamenvuas k epaguxky @yuxkyuu. I'eomempuueckuti u
@uzuueckuii cmvic npoussooHou. Ilpouzeoonvie snemenmapnvix hyuxyuil. Ilpouzsoonas cymmul,
npouzeedeHus, 4acmHuo2o, 08yx @OyHKyui. Bmopas npouzeoouas, eé ceomempuyecKuii u
@uzuueckuti cmvica. Ilonamue o Henpepuvlgnvix Qynxkyusax. Touku skcmpemyma (Makcumyma u
munumyma). Hccnedosanue snemeHmapuvlx QYHKYUti HaA MOYKU IKCMPEMYMA, HAXOHCOeHUe
HauboIbWle20 U HAUMEHbUWIe20 3HAYEeHUll (QYHKYUU ¢ NOMOWwblo npouzeoonou. Ilocmpoenue
epagukos gyukyuli ¢ NHOMOWbI0 NPOU3800HbIX. lIpumenenue npousso0HOU NPU peueHuu 3a0ady.
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Ilepsoobpasnasn. Ilepsoobpasnvie snemenmapuvlx  @yukyuu. Ilnowads KpuosuHetHou
mpaneyuu. @opmyna Hotomona—Jletionuya. Onpedenénuviii unmezpan. Bovluucienue niowaoeii
RIOCKUX (hucyp u 06vEM08 mes 8paujeHusi ¢ NOMOWbI0 UHmMe2pada.

Cmamucmuka u meopus éepoamuocmeil, 102uKa U KOMOUHAMOPUKA

Yacmoma u eepossmHocme codvimus. [locmogepHble, HEBO3MOMNCHbIE U CAVYALHblE COOBLIMUSL.
Buviuucnenue eeposmnocmeii 8 onvlmax ¢ pagHOBO3MONCHLIMU INEMEHMAPHBIMU UCXOOAMU.
Pewenue 3aoau ¢ npumenenuem xombunamopuku. Beposmnocms cymmvl 08yX HeCO8MeCMHbIX
cobvimuti.  I[Ipomueononosicnoe codovimue u e2o eepoamuocmo. Ilpasuno ymuoodrcenus
seposimnocmeil. Popmyna noauoi eepoamuocmu. Pewenue 3aday c¢ npumenenuem oOepeea
eepossimnocmel. [[uckpemuvle ciyyaiinvie eiuyunbl U ux pacnpedenenus. Mamemamuueckoe
odicudanue, oucnepcus cryuatinou eenudutvl. Cpeonee keaopamuunoe omkioHenue. Ilonamue o
HOpManbHOM pacnpeodenenuu. [lpumepwvl cayuatineix eeaudut, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY
(noepewnocmos usmepenuil, pocm uenosexa). Illpedcmasnenue o 3axome 6onvuux uucen. Ponw
3aKoHa OoMvLWUX Yucen 6 Hayke, npupode u odbwecmee. CoemecmHvle HAOIOOEHUST O08)YX
cayyaiinslx éenudut. [lonamue o Koppenayuu.

¥Yri1y0/1eHHBbIH YPOBEHb.
DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH
[TonsiTHE MHOKECTBA. XapaKTEPUCTUUECKOE CBOMCTBO, AJIEMEHT MHOYKECTBA, IyCTOE, KOHEYHOE,
OeckoHneuyHoe MHoOXkecTBa. CmocoObl 3amaHusi MHOXkecTB. llogmHOXkecTBO. OTHOLICHHS
IPUHAJJIEKHOCTH, BKJIIOYEHMsI, paBeHCTBAa. Onepanuu HaJl MHOXKECTBAMU, MX WIIIIOCTPALUU C
MIOMOILIbIO KPYroB Didjepa.
Cuémmuvie u HecuémHuvle MHOCECMEA.
VicTuHHBIE ¥ JOXKHBIE BBICKA3bIBaHUA (YTBEPXKICHHS), OIMEpaliy HajJd BbICKa3bIBAaHUSIMHU.
KBaHTOpBI Cyl11€eCTBOBAaHUS U BCEOOIIHOCTH. A12e0pa evickazbléanuti. 3aKOHbI JOTUKU. OcHo6Hble
Jocuyeckue npasuna. PenieHue JOrMYECKUMX 3aJad C MCIOJIb30BAHMEM KpYroB OJidiepa.
YmMmozakmtouenusi. OO0OCHOBaHHE M JI0OKa3aTelNbCTBO B Maremartuke. OmpeneneHus. Teopemsbl.
Buowr Ooxazamenvcme. Mamemamuueckas unOyKyus. YTBEpKAEHUS: O0OpaTHOE JIaHHOMY,
NPOMUBONONIONCHOE, 0OpamHoe npomueononodxchomy. IIpu3Hak U cBOHCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIE YCIOBUS.
Yucia v BbIpaKeHH
MHoXecTBa HATypasIbHBIX, LEJbIX, PAalMOHAJIbHBIX, JEUCTBUTENBHBIX YHCEI. MHOXKECTBO
KOMIUIEKCHBIX uncen. JIecTBUS ¢ KOMIUIEKCHBIMU YKciaaMu. KoMIIEKCHO conpsiKEHHBIE Ynca.
Monynb u aprymeHT uncna. 7pueconomempuneckas popma Komniekcnozo yucaa. Paguannas mepa
yria. TpuroHomerpuyeckass OKpy»KHOCTb. CHHYC, KOCHHYC, TaHT€HC M KOTAHI€HC YHCIa.
Tpuronomerpudeckue GopMysbl IPUBEICHUS U CI0XEHUS, (OPMYJIbI IBOIHOTO U MOJIOBUHHOTO
yria. [IpeoOpa3oBaHue cyMMBbl U Pa3HOCTH TPUTOHOMETPUUECKUX (YHKIUI B MPOU3BEICHUE U
oOpartHble mMpeoOpa3oBaHus. CTeneHb C JAEHCTBUTEIBHBIM IIOKa3aTeleM, CBOWCTBA CTETEHHU.
Yucno e. Jlorapudm, cpoiictBa jorapudma. JlecATUUHBIE W HATypajbHBIA JIOTapU(PMBL.
ToxnecTBeHHble NPEOOPa30BaHUS TPUTOHOMETPUYECKHX, JIOTapU(PMHUUYECKHX, CTEIEHHBIX U
UPPALMOHATIBHBIX BBIPAXKEHUH.
Meton MaTeMaTUYECKON MHIYKIIUU.
OcHosnas meopema apugmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamkax. Manas meopema @Depma. Cucmemvl cyucieHusi, OmMiUuHble OM
oecamuunvlx. Pynkyus Jinepa, wucio u cymma oenumeneii HaAmypaibHo2o uucia. OcHoeHasl
meopema aneebpul. Ilpueooumvie u Henpugooumvie MHo2oyaeHbl. CuMMempuyecKue MHO20UIEHbL.
L]enouucnennvle u yenosHauHvle MHO2OUIEHbI.
YpaBHeHHUsS M HEpaABEHCTBA
VYpaBHeHHe, SBISIOLIEECS CIEACTBHEM JPYroro ypaBHEHHS;, YpaBHEHMs, PaBHOCUJIbHBIE Ha
MHO’KECTBE, PaBHOCHJIbHBIE npeoOpa3oBaHus YPaBHEHHUH. Tpuronomerpuueckue,
MoKa3arelibHble, JIorapupMUUYecKue M HppalloHalIbHbIE YpaBHEHUS W HEpaBEHCTBA. |HIIBI
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ypaBHeHUH. Perienne ypaBHEeHUN U HEPABEHCTB. MeTO1 MHTEPBAJIOB [IJIsl PELICHUS] HEPABEHCTB.
['paduueckue METOABI pelICHUs YpaBHEHUH W HEPAaBEHCTB. PelieHne ypaBHEHUN U HEPaBEHCTB,
colepKalluX IEpPEeMEHHYK 10J 3HakoM Monayiad. CucremMbl  TPUTOHOMETPHYECKHX,
NOKa3aTeJbHbIX,  JIOTApUMUYECKUX W  HUPpAlMOHANBHBIX  ypaBHeHHH.  CHCTEMBI
TPUTOHOMETPHUUYECKHX, TI0KA3aTENbHBIX, JOIrapUPMUUECKUX U UPPAYUOHATbHBIX HEPABEHCTB.
VYpaBHEHMs], CUCTEMbl ypaBHEHUH ¢ napamerpamu. Hepasencmea c¢ napamempamu. Pewienue
VPABHEHUll CMmeneHu evlule 8Mopou cneyuaivivlx 6udos. Dopmynvt Buema. Teopema besy.
Huoghanmoswi ypasnenus. Pewenue ypasnenuii 6 komniekcuvix uuciax. Hepasencmea o cpeonux.
Hepaeencmeo bepnynnu.

DOyHKIUUHA

OyHKIUsA ¥ €€ CBOMCTBA; HYIU (YHKLUHUHU, NMPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTb.
Haubosnpmiee 1 Hanmenbiiee 3HadueHus Gpynkmun. Ilepuogmueckas GyHKIuS 1 e€ HaMMEHBIINH
nepuon. YérHeie M Heu€THble QyHKUUH. PyHKyuu «OpobHas yacmov uuciay y = {X} u «yerasn
yacmsy uuciay y = [X]. B3aumuo obpataeie pyHkuuu. ['paduku B3auMHO OOpaTHBIX (YHKITHIA.
Tpuronomerpuueckue HYHKIIMU YUCIOBOTO apryMeHTa Yy = COS X, Y = Sin X, y = tg X, y = ctg Xx.
CpoiicTBa W TpapuKu TPUTOHOMETPUYECKUX (QyHKIMI. OOpaTHBIE TPUTOHOMETPHYECKUE
(GyHKLMM, WX TJIaBHble 3HA4yeHus, cBoiictBa u rpaduku. CreneHHas, I[OKa3aTelbHAas,
norapudmuueckas QyHKIUH, UX cBoiicTBa u rpaduku. [IpeobpasoBanusi rpadukoB QpyHKIUIL:
CIABUI, YMHOXXE€HUE Ha 4YHCJIO, CUMMETPUS OTHOCUTEIBHO KOOPAWMHATHBIX OCEH M Hayaia
KOOpJMHAT.

DJIeMEHTBhI MATEMATHYECKOI0 AHAIHU3A

beckoneyHo maibeie 1 6€CKOHEUHO OOJIBIINE YUCIOBBIE MOceaoBaTebHOCTH. [Ipenen yncioBoii
nocienoBarenbHOCTU. beckoHeuHo yObIBarolas reomeTpuueckas nporpeccus. Ilonsatue npenena
byakuun B Touke. [lowamue npedena ¢ymkyuu 6 OeckoHeuHocmu. Acumnmomsl epaghuka
@yuxyuu. HenpepbIBHOCTh (PYHKIUH.

Ceoticmea Henpepvignbix hyukyuil. Teopema Betiepuumpacca 051 Henpepvl8HbIX HYHKYUIL.
Huddepenuupyemocts ¢yHkuuu. IIpousBonnas ¢ynkuum B Touke. KacatenbHast K rpaduky
¢byukuu. ['eomerpuueckuii 1 GU3NUECKUI CMBICI NPOU3BOAHON. [Ipumenenue npoussooHoll &
@uzuxe. [IponsBoaHble aeMeHTapHbIX QyHKIMHA. [IpaBuia nuddepeHunpoBanms.

Bmopas npouseoonas, eé ceomempuyeckuii u pusuyeckuti cmMvici.

Touku skcTpemyMa (MakcuMymMa M MUHMMYyMa). VccienoBaHue sieMEHTapHbIX (DYyHKIMI Ha
TOYKM DJKCTpeMyMa, HauOoJiplliee W HaUMEHbIlee 3HAYEHHUS C TOMOIIBI0 IPOU3BOJHOM.
Ilocmpoenue epaguros ynkyuii ¢ nomowpio npou3eoonvix. llpumenenue npouzsoO0HOU npu
peweHuu NPUKIAOHbIX 3a0a4 Ha MAKCUMYM U MUHUMYM.

[TepBooOpaznas. Heonpenenéuusiii unterpan. IlepBooOpaszHble 31eMEHTapHBIX (QYHKLIHUH.
[Tnomane kpuBonMHEHHOW Tpamnenuu. @Popmyna Helotona—Ileitbanma. OnpenenéHABINA
uHTerpai. Beruncnenue momaneid miockux Guryp u o6v»émose men épawjeHusi ¢ nOMoubio
unmeepana. [uppepenyuanvruvle ypasnenus nepeoco u 6mopo2o nopsioxa.

KomOunaTopuka, BepOATHOCTh M CTATUCTHKA,

JIOTHMKA U Teopus rpa¢goB

[TpaBuno mpousBenenus B komOuHatopuke. CoenuHeHust 0e3 moBTopeHuid. CoueTaHus M HMX
cBorictBa. bunom Hprorona. Coedunenus ¢ nosmopenusmu. BepostHOCTh coObiTHs. Cymma
BEPOSTHOCTEH HECOBMECTHBIX COOBITUH. [IpOTHBOIONIOKHBIE COOBITHS. Y CIOBHAs BEPOSTHOCTb.
HezaBucumbie coObiTus. IlponsBeneHne BepOATHOCTEM HE3aBUCHUMBIX COObITUH. Dopmyna
bepnymm. @opmyna noinHon BepostHocTu. PopMmyia baiteca.

Bepoamuocmnoe npocmpancmeo. Axkcuomvl meopuu 8eposimHocmel.

JluckpeTHble cilydaliHble BEJIWYMHBI U MX pacnpenencHuss. COBMECTHBIE pPaCIpEAeICHUS.
Pacnipenenenne cyMMBI M IPOU3BEIECHUS HE3aBUCUMBIX CIIydalHBIX BEIMYMH. MaTemarnyeckoe
OKHMJaHHUE U AUCTIEPCUS CIIy4aliHON BETMYHUHBI. MaTeMaTn4ecKoe 0KUIaHNue U TUCIIEPCUS CYMMBI
CIy4yallHbIX BeIWYMH. buHapHas ciyyaliHas BeJW4YMHA, pacnpeaeneHue  bepHymnu.
I'eomeTpuueckoe pacnpeneneHve. bUHOMHaNbHOE pacOpeiciieHUE W €ro  CBOMCTBA.
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HenpepriBable ciydaiinble BequuuHbl. [1MOTHOCTH BepoATHOCTH. DYyHKIMS pacnpencsicHus.
PaBHOMEpHOE pacnipeneneHue.

Hopmanbnoe pacnpenenenne. @ynkuus Jlanmaca. [lapameTpbl HOpMallbHOrO pacnpeneieHusl.
[Tpumepsl cilydaiiHbIX BEIMUYUH, IOAYMHEHHBIX HOPMAJIIBHOMY 3aKOHY (IIOIPEUIHOCTh U3MEPEHNUH,
POCT YEJIOBEKa).

3axon 6onvuux yucen. BoibopouHwlil Memoo uzmepenus 8eposimHoOCmel.

Ponb 3axona 6onvuux uucen 6 nayke, npupooe u oowecmae.

Koppensus 18yx ciny4daifHbIx BennduH. [loHATHE 0 KO PHUIIMEHTE KOPPEIALUH.
Cmamucmuyeckasn cunomesa. Cmamucmuueckue kpumepuu. Cmamucmudeckas 3HAYUMOCb.
IIposepxa npocmetiuux eunomes. OCHOBHbIE NOHAMUSA MeOPUU 2paghos.

I'eomeTpus

Ba3oBblii ypoBeHb

Ilosmopenue. Pemenune 3amad ¢ NpUMEHEHHEM CBOWMCTB (UTYp Ha IUIOCKOCTHU. 3ajauyd Ha
JIOKa3aTelbCTBO W TIOCTPOCHUE KOHTPIpHUMEpoB. Mcmonp3oBaHuWe B 3ajgadax MpPOCTEHIINX
JIOTUYECKUX MpaBuil. Pelienue 3a1a4 ¢ HCIOIB30BAaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHU
B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYrodbHIKaMH. Pemenne 3anay
C UCHOJb30BaHUEM (DAaKTOB, CBS3AHHBIX C OKPYXKHOCTAMHU. PemieHue 3agay Ha M3MEpeHHs Ha
IUIOCKOCTH, BBIYMCIICHHE JUTMH U TUIOINAACH. Pewenue 3a0au ¢ noMowbIo eKmMopo8 u KOOPOUHAM.
Harnsignas crepeomerpusi: Gurypsl u ux nzoOpaxenus (Kyo, mupamua, mpusma).

I'eomerpus

Touka, IpsiMas ¥ IIOCKOCTh B MPOCTPAHCTBE, AKCMOMBI CTEPEOMETPHH U CIEJICTBUS U3 HUX.
B3anMHoe pacnonoxkeHne IpsSMBIX U TUIOCKOCTEH B mpocTpancTBe. [lapamienbHOCTh IpsSIMBIX U
IUIOCKOCTe B mpocTpaHCcTBe. M300pa)keHHe MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYp Ha
IUIOCKOCTH. PaccrosiHuMsT Mexny ¢urypamMu B TIPOCTPAHCTBE. YTIIBI B TPOCTPAHCTBE.
[leprieHAUKYIAPHOCTD MPSAMBIX U MI0ckocTel. [Ipoekius Gurypsl Ha MIOCKOCTb.

IIpu3Haky NEepneHAUKYISIPHOCTH MPSAMBIX M IUIOCKOCTEH B IPOCTpaHCTBE. TeopemMa O TpEX
neprneHaukynspax. Muororpanauku.  [lapamnenenumnen.  CBoiicTBa — IPSIMOYTOJIBLHOTO
napauenenunenaa. Teopema [ludaropa B mpoctpancte. [Ipusma u nupamuna. IlpaBuiibHas
nupaMuja U npaBuwibHas npusma. [Ipsmas mupamuna. DneMeHTH MPU3MbI U TUpaMusl. Tena
BpAIeHHS: IWIHHIP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTrOBOTO IMIMH/IPA,
MPsIMOTO KPYroBOoro konyca. M3o0paxkeHue Ten BpalleHusl Ha TIIOCKOCTH. [Ipedcmasnenue o6
VCeUEHHOM KOH)YCce, ceueHus Konyca (napaiieibhoe OCHO8AHUIO U NpoxXoosiujee yepe3 epuitiy),
ceueHus YUIuHopa (napaniieibHo u nepneHouKyIapHo ocu), cevenus wapa. Pazeépmra yununopa
u koHyca. Ilpocmetiuiue KOMOUHAYUU MHOLOSDAHHUKOG U Mel 8PAUeHUsL MeNHCOY COOOLL.
Brruncnenue 31eMEHTOB MPOCTPAHCTBEHHBIX ¢uryp (péOpa, nuaronanu, yriel). [Lmomans
MOBEPXHOCTH TPABHIBLHOW MUPAMHJBI U TPSIMOH TpH3MBL [LI0OIIaas MOBEPXHOCTH IMPSIMOTO
KPYroBOT0 IWJIMHApA, HPSIMOro KpyroBoro koHyca u miapa. Ilonstue o0 o0béme. OOBEM
MUpaMUIbl U KOHycCa, TpU3Mbl U mwmHApa. O0sEM mapa. [1o0obnvie mena 6 npocmpauncmae.
CooTHoOIIeHNsT MEXIY TUIOMIASIMH MOBEPXHOCTEH U 00BbEMaMU MOAOOHBIX Tel. J{euswcenus 6
npocmpancmee. NapaniesibHbulll NepeHoc, YeHMpPAalbHas CUMMEMPUs, CUMMEMPUsL OMHOCUMENIbHO
naockocmu, nogopom.Ceoticmea osudicenuti. IIpumenenue 08UICeHULl NPU peueHuu 3a0au.
BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

CymMa BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIIO, Yroll MEXAy BekTopamu. KomnnHeapHble U
KOMILTaHApHBIE BEKTOPBI. CKAIAPHOE npoussederue 6ekmopos. Teopema o paznodicenuu 6ekmopa
no mpém nexomnianapuvim eekmopam. CKansapHoe npouzeeoenue 8eKmopos 6 KOOPOUHAMAX.
IIpumenenue 6ekmopos npu peuwieHuu 3a0a4 HaA HAXOHCOeHUe pacCmosHUl, ONUH, niowaleu u
00véM08. Ypaenenue niockocmu 6 mpocmpancmee. Ypaeuenue cghepvl 6 npocmpancmee.
Dopmyna 015 8bIYUCIEHUS PACCMOAHUS MeNHCOY MOUKAMU 8 NPOCMPAHCIEE.
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Yray0éHHbId YPOBEHD

I'eomerpus

OcHOBHBIE MMOHATHUS TEOMETPUU B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.
IHonamue 06 axcuomamuueckom memode. IlocTpoeHUE CEYEHUH MHOTOTPAHHUKOB METOJO0M
cnenoB. LlenTpanbHoe npoektupoBanue. [loctpoeHne ceyeHNii MHOrOrpaHHUKOB METOIOM
npoekuuid. Teopema Menenas onsa mempasopa. CKpeUMBaIOUIUECS NPsSMbIE B IPOCTPAHCTBE.
Yron mexay HuMU. Teopembl O MapaieIbHOCTH MPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE.
[TapannensHoe MPOSKTHPOBaHWE M H300paxkeHue QGuryp. I eomempuueckue mecma mouex 6
npocmpancmee. IlepneHANKYISIPHOCTS NPSAMOH U IIIOCKOCTU. OPTOroHaIbHOE MIPOEKTUPOBAHUE.
Haxnounnsie u mpoekiun. Teopema o Tpéx nepreHaukysipax. Paccrosnus mexny ¢urypamu B
npoctpancTse. O0ImMiA NepneHANKYISAP ABYX CKPEIIMBAIOIINXCS MPSAMBIX. Memoouvl HaxoxcoeHus:
PACCMOANHUL MeHCOY CKPeWUBAIOUWUMUCA NPAMbIMY. YTIBI B IPpOCTpaHCTBe. [lepneHukynspHble
TJIOCKOCTH. Tpéxepannbiil u MHO2o2paHHblul yeavl. C80UCMBA NIOCKUX Y2108 MHO202PAHHO20 Veld.
Ceoticmea n1o0CKuX u 08Y2panHbIX Y2108 mpéxepanno2o yena. Teopemvl KOCUHYCo8 U CUHYCO8 Oisl
mpéxepannoz2o yana. Buael MHOTOTpaHHUKOB. lIpaBuUIbHBIE MHOTOTPpAaHHUWKH. Pazeépmiu
MHoz2oepannuka. Kpamuativuue nymu na noeepxnocmu mHozozpanHuka. Teopema Oiinepa.
soticmeeHnocmb npasUIbHBIX MHO202PAHHUKOS.

[Ipusma. [lapamnenenunen. CpoiicTBa mapasuienenunena. [IpsMOyronbHbIA Mapauienenume].
Haxnonnsle npusMmsl. I11owaos opmozonanvrou npoexyuu. IlepnenoukyiapHoe ceuerue npusmbl.
[Mupamuna. Bunel nupamua.  OneMeHThl  OpaBWiIbHOM — nupamuiel.  [Tupamuaer ¢
PaBHOHAKJIIOHEHHBIMU pEOpPAaMH M TPaHSIMH, WX OCHOBHBIC CBOWCTBA. Budvi mempa’opos.
Opmoyenmpuueckuti  mempal’dp,  KAPKACHuIL — mempa’sop,  PAGHOSPAHHLLU — Mempadop.
LIpamoyzonvHoliii mempasop. Meouanwvl u bumeouanvl mempasopa. Jocmpausanue mempasopa
00 napannenrenuneoa. Tena BpalleHUs: NUIUHAP, KOHYC, map u cdepa. CedeHUus MUIUHAPA,
KoHyca u 1mapa. lllapoBoii cerMeHT, mIapoOBOHM CIIOH, HIapoBOM cekTop (KOoHYC). Yced€HHas
nupaMujia U yced€HHbIN KoHyc. KacaTenbHble MpsiMble U IUIOCKOCTH. BrincaHHble U onycaHHbIe
chepsl. Kacarowueca cgepovi. Kombunayuu men epawenus. Onemenmuvl chepuieckori
eeomempuu. Konuueckue ceuenus. Ilmomaay MOBEpXHOCTEW MHOTOIPAaHHUKOB. Pazeéépmka
WIMHJpa U KoHyca. [lmomans moBepXHOCTH HWiIMHApa U KoHyca. [lnomane chepsl. Ilnowaos
chepuueckozo nosica. O6vém waposoeo cnos. Ilonstue o6bEmMa. OOBEMBI MHOTOTPAHHUKOB.
OOBéMBI Ten BpalleHUs. Axcuomvl 00véma. Bvieoo Gopmyn 00bémoe npamMoy201bHO20
napasnnenenuneoqa, npuzmvl U nupamuovi. Popmynsvl Ol HAXOHCOeHUs: 00véma mempal’ropa.
Teopembr 06 omuoweHusx 06vémos. Illpunodxcenus unmezpana K 6bIYUCIEHUN) 00bEMOS U
nosepxnocmeti men épauwjeHus. KoMOMHaIMM MHOTOTpaHHUKOB M Ten BpamleHus. [lomobue B
npoctpadcTtBe. OTHoOLIeHHE O0BEMOB U IUIOWIaJell TMOBEPXHOCTEW MOAOOHBIX (UTYp.
IIpeobpazosanue nooodus, zomomemus. Pewenue 3a0au Ha NIOCKOCMU C UCNONb308AHUEM
cmepeomempuyeckux memooos. Jleudicenuss 8 npocmpamcmee: NApaiieibHblll  NepeHoc,
cumMMempusi OMHOCUMENbHO NIAOCKOCU, YEHMPATbHASL CUMMEMpPUsl, NO8OPON OMHOCUMETLHO
NPAMOI.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTtopel 1 koopaunatbel. Cymma BEKTOPOB, YMHO)KEHHE BEKTOpAa Ha YUCIO. YTOJI MEXAY
BekTOpaMu. CKalsipHOE MPOU3BEICHUE. YpaBHEHHE IIIIOCKOCTH. DopMysa pacCTOSHUS MEXIY
TouKaMu. Y paBHeHue chepbl. Dopmyna paccmoanus om mouku 00 naockocmu. Cnocobwl 3a0anus
npamou ypasnenusmu. Pewenue 3a0au u 00Ka3amenscmeo meopem ¢ NOMOWbIO 8EKMOPO8 U
MemoOOM KOOpOUHam. DnemeHmbl 2eoMempu Macc.
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3. TemaTu4eckoe NIaHUPOBAHUE

Anredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN3A

10 kaace
Ne HasBanue temsl KonuuecTso OnekTpoHHbIE (LTU(POBHIE)
n/n 94acoB o0pa3oBaTebHbIC PECypChI
KopHu, creneHu, gorapugmbl 72
1. JlelicTBUTEIbHBIE YHCIIA 12
2. ParyoHanpHble ypaBHEHHUS! M HEpAaBEHCTBA 18
3. Kopens crenenu n 12
4. CreneHp MOJIOKUTETHHOTO YHCIIA 13
5. Jlorapudmer 6
6. [lokazarenbHbIe 1 TOrapupMIUUECKAe yPaBHEHHS 11
1 HEpaBEHCTBA
Tpuronomerpuyeckue GopmyJibl. 45
Tpuronomerpudeckue GyHKIUM.
7. CuHyC 1 KOCHHYC yTiia 7
8. TanreHc u KOTaHT€HC yTiia 6
9. DopMyITBI CIIOKEHHUS 11
10. | Tpuronomerpuyeckue (pyHKIINU YUCIOBOTO 9
aprymMesra
11. | Tpuronomerpuyeckue ypaBHEHHS U HEPABEHCTBA 12
DJieMEHTHI TEOPHH BEPOSITHOCTEMH 8
12. | BeposTHOCTBH COOBITHS 6
13. | YacroTa. YciioBHas BEpOSITHOCTb 2
HToroBoe moBTOpeHne 11
11 kaace
Ne Ha3Banue Temsl KomnuuecTtso DneKTpoHHbIE (IU(PPOBLIE)
n/n 9acoB o0pa3oBarebHbIE PECYPChI
@yukuun. [Ipouzsognnbie. UuTerpassl. 60
1. OyHKIMK U UX TpaduKH 9
2. [penen QyHKIMH U HEMPEPHIBHOCTD 5
3. O6patHbie GYHKINH 6
4. [IpownsBogHas 11
5. [TpuMeHeHne Mpon3BOIHON 16
6. [lepBooOpa3Hast M HHTETPAT 13
YpaBHenus. HepaBeHcTBa. cucTeMsl 57
7. PaBHOCMJIBHOCT YpaBHEHHMH 1 HEPABEHCTB 4
8. YpaBHEHUSA-CIIEACTBHS 8
9. PaBHOCHITBHOCTD ypaBHEHHI 1 HEPABEHCTB 13
crcreMam
10. | PaBHOCHJIBHOCTb YpaBHEHHH HA MHOXKECTBAX 7
11. | PaBHOCHJIBHOCTh HEPAaBEHCTB HA MHOXKECTBAX 7
12. | Merox npoMeXyTKOB JIJIsl ypaBHEHUH U 5
HEpaBEHCTB
13. | Ucnonb3oBanue CBOMCTB (YHKLMH IIPHU PELICHUH | S
ypaBHEHHUH 1 HEPABEHCTB
14. | Cuctemsl ypaBHEHHH C HECKOIBKUMHU 8
HEM3BECTHBIMU
HTorosoe noBropenne 19
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I'eomerpus

10 kaace
Ne HaszBanwue Temsr KonmuuectBo | Dnexrponnbie (iudpoBbie)
T1/T1 JacoB o0pa3oBaTeIbHBIE PECYPCHI
HexoTopble cBeieHHs1 U3 INIAHUMETPUH 12
1. YTIIBI ¥ OTPE3KH, CBSI3aHHBIE C OKPYKHOCTHIO 4
2. Pemenue TpeyroibHUKOB 4
3. Teopembl Menenas u YUeBbl 2
4. Ouuuric, runepbosia u napadosa 2
BBenenne 3
IMapa/uieJbHOCTH NPSIMBIX U IJIOCKOCTEH 16
5. [TapannensHOCTh MPAMBIX, IPAMOM U IJIOCKOCTH | 4
6. B3anmMHoe pacrionosxeHue npsiMbIX B 4
IIPOCTPAHCTBE
7. [lapamiensHOCTB TNIOCKOCTEH 2
8. TeTpasap v napajuienenumne;| 6
[epneHIUKYJISAPHOCTH NPAMBIX U IJI0CKOCTEl | 17
9. [lepieHIUKyIIPHOCTH MPSMON U TNIOCKOCTH 5
10. | IlepneHauKymsip ¥ HAKIIOHHBIE. YTOI MEXIY 6
HIPSIMOM U INIOCKOCTBIO
11. | AByrpannsiii yrou. [lepneHanKynsspHOCTh 6
IJIOCKOCTEH
MHOrorpaHHuKH 14
12. | lNonstue MHOTOTpanHuKa. [Ipusma 3
13. | Iupamuaa 4
14. | IlpaBunbHbIE MHOTOTPAaHHHUKH 7
IloBTOpEeHNne 5
11 kaace
Ne HazBanue Temsl KonnuectBo | DnexrponHbie (uudpoBbIe)
n/n 9acoB o0pa3oBarebHbIE PECYPCh
Huaunap, KOHyC U map 16
1. Hunmunamp 3
2. Konyc 4
3. Cdepa 9
O0beMBbI Tea 17
4, O06BeM IPSIMOYTOIHHOTO MapajuIeIeTuIeaa 2
5. O6beMBbI ITPSIMO PU3MBI B WIHHIPA 3
6. OOBbeMbl HAKJIOHHOH NMPHU3MBI, TUPaMHIBI 1 5
KOHyca
7. O0beM 11apa 1 wiomaas chepsl 7
BekTopbl B mpocTpaHCcTBe 6
8. [loHsiTHE BEKTOpa B MPOCTPAHCTBE 1
9. CroxeHue 1 BBIYMTAaHHE BEKTOPOB. YMHOXKEHHEe | 2
BEKTOpa Ha YUCIIO
10. | KoMIuiaHapHbIE BEKTOPEI 3
Metoa KOOpAUHAT B IPOCTPAHCTBE. 15
JABuxenust
11. | KoopauHaTel TOYKH ¥ KOOPAMHATHI BEKTOPA 4
12. | CkansipHOE MPOU3BEICHUE BEKTOPOB 6
13. | Jsmwxenus 5
IloBTOpEeHHNE 14
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3.1.Bocniurare/ibHbIN MOTEHIIHAJ YPOKA

Peammzanms neaarortdyeCKuMu pa6OTHI/IKaMI/I BOCIIMTATCJIBPHOIO IIOTCHHOHAJIa YpPOKa

IpeAaroaraet clenymoliee: yCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUN
MEK/1y IeIarOTHIEeCKUM PabOTHHKOM H €r0 00yJaroIIMMUCS, CIIOCOOCTBYIOLIMX TO3UTUBHOMY
BOCIPUSATHIO 00yJaroIuMHCS TpeOoBaHUI u pocso [earorn4eckoro

paboTHUKA, MPUBJICYCHUIO UX BHUMAHHS K 00CY»XJAaeMoi Ha ypoke MH(pOpMallnuy, aKTUBU3ALUU
UX MIO3HABATEIBHOM NESATEIHHOCTH;

noOyxJieHue o0yJarolmmxcs coO0IaTh Ha YpPOKE OOLIECHPUHSTHIE HOPMBbI MOBEICHUS,
MpaBHIIa oOmIeHus co CTaplIMMHU (megarornuecKuMu paboTHUKAMU)
u CBEpPCTHUKAMHU (oOy4arommmucs), TIPUHITUTIBI y4aeOHOU JUCITUTUTUHBI
Y CaMOOpraHHu3aluy;

MpUBJICYCHHUE BHUMAaHHUS OO0y4aroumxcsd K I[EHHOCTHOMY AacCleKTy HM3y4aeMbIX
Ha ypOKax SIBIICHHH, OpraHu3anys X paboThl C MOJy4aeMON Ha YpOKE COIHMAIbHO 3HAYMMOKN
uH(popMalliell — HMHULMUPOBAHUE €€ OOCYXICHHs, BBICKAa3bIBaHUS OOYUYAIOIIUMUCS CBOETO
MHEHHUS 110 €€ MOBOTY, BBIPAOOTKH CBOETO K HEH OTHOILICHMUS,

HCIOJIb30BaHNE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COJIepKaHusl yueOHOro IpeiMeTa uepes
JEMOHCTpAIMIO  OOYYaroIUMCsl TPUMEPOB OTBETCTBEHHOTO, TPAXKAAHCKOTO MOBEICHHS,
MPOSIBIICHUST YEIIOBEKOIMIOOUS U T0OpOCEPACUHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIUX TEKCTOB
JUTSL 9YTE€HUS, 3a]1a49 JJIs1 PeIIeHUs, TPOOIEMHBIX CUTYAIU I 00CYX/IEHUS B KJIacce;

MPUMEHEHHE Ha YpOKE MHTEPaKTUBHBIX (opM paboTl ¢  OO0y4YarOUUMUCS:
MHTEJUICKTYaJIbHBIX UTP, CTUMYJIHPYIONINX MO3HABATEIbHYIO MOTHBALIUIO 00yYarOIINXCS;
TUAAKTHYECKOrO  TeaTpa, TIJleé  I[OJYYeHHbIE Ha  ypOKe  3HAaHUS  OOBITPBHIBAIOTCS
B TeaTpajbHBIX IOCTAHOBKAX; JUCKYCCHH, KOTOpBIE [AlOT OOYYalOIMMCS BO3MOXKHOCTh
MPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOTO JUANIOTa; TPYIIIOBOM pabOThl Wik paboThI B Mapax,
KOTOpble y4daT oOOy4arommxcsi KOMaHTHOW paboTe ¥ B3aUMOJCHCTBHIO C JPYTUMH
00y4JaroIUMUCS;

BKJIFOYCHHE B YPOK HTPOBBIX INPOLEAYP, KOTOPHIE MOMOTAIOT MOAJEPKATH MOTHBAIIHIO
00yJaromuxcs K TOTy4EeHUIO 3HAHUH, HATAXKMBAHUIO TTO3UTHUBHBIX MEKJIMYHOCTHBIX OTHOIICHHIA
B KJIacce, IOMOTaloT YCTaHOBJIEHUIO JOOpOXkKenaTenbHON aTMOc(hepsl BO BpeMs YpOKa;

opranmzanus medcTBa  MOTHBHPOBAHHBIX UM JPYAUPOBAHHBIX  OOYYaIOIIUXCS
Ha/l UX HEYCHEBAOIIUMHU OIHOKIACCHUKAMH, IAFOIIETO OOYYAIOUIMMCS COIMATBHO 3HAYUMBIN
OTIBIT COTPYAHUYECTBA U B3aUMHOM ITOMOIIIH;

WHUIMMPOBAHUE W TIOJIEP)KKA HCCIIEAOBATENILCKON JIEATENIbHOCTH O0yJaromuxcst B
paMKax pealu3alud UMH WHIUBUIYaTbHBIX U TPYMIOBBIX HCCIEIOBATENBCKUX MPOEKTOB, YTO
JacT  oOyyaroluMCS  BO3MOXHOCTh NMPHOOPECTH HABBIK  CAMOCTOSITEIBHOTO — PELEHUS
TEOPETUYECKON MPOOJIEMBbl, HaBBIK T'€HEpUPOBaHUS M O(OpMIIeHHS COOCTBEHHBIX MJIEH, HAaBBIK
YBa)XXUTEIHLHOTO OTHOIICHHUS K Uy>KUM UJIesIM, 0POPMIIEHHBIM B paboTax Apyrux UccieaoBaTenei,
HABBIK yOIMYHOTO BBICTYIUICHUS TIEPE]] ayTUTOPUEH, apryMEHTHPOBAHUS U OTCTAaUBAHUS CBOEH
TOYKH 3PCHUS.
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