Kpacnonapckuii kpait
MynununansHoe 00pazoBanne bemopedeHckuil paiton
MyHunmnansHOe 0r0pkKeTHOE 001Ie00pa3oBaTeIbHOE YIPEKICHHE
cpenHsis obmeoopazoBarenbHas mkona Ne 21 umenu H.E.Ckobuenko

CT. bxenyxoBckoi

YTBEPXXIEHO
penieHue neaconera npoTokon Nel
ot 28.08.2023 rona
IIpencenarens neacosera

XamuioB M.JI.

PaGouas nporpamma
0 MaTeMaTHKe
YpoBeHb 00pazoBanus (Kjacc): cpennee oodiee oopazosanue 10-11 kmaccer
Kommgectro gacos : 340
VYuurtens :Kynamosa Enena AnekcanapoBHa

[Iporpamma pazpabortana B coorBeTcTBUM PI'OC COO ¢ yueToM npuMepHOH OCHOBHON 00pa30BaTeIbHON POrpaMMBbl
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H.E. ®énopora, M.U. lllabynnn(Anredpa u Hadaia MateMaruieckoro aHanuza. COOpHUK pabounx mporpamm. 10-11
knaccel. DI'OC/coct. T.A. Bypmuctposa - M.: IIpoceemienue, 2018, ¢ y4eToM miaHUPyeMOTro K UCIoib3oBanuo Y MK
AnreOpa u Hauana MmaTemarnieckoro aHanuza 10 -11 k. (6a30BbIit 1 yriuyOneHHsid yposan) AnmumoB 1L A., Komsrun
10. M., TkaueBa M. B., ®enoposa H. E., lllabynnn M. U. — M.: [Ipocsemenne, 2020 - I'eometpus 10-11 kmaccst
aBtopsbl: JI.C. AranacsH u np. (I'eomerpus. Coopauk padouux nporpamm. 10 - 11 kimaccer. ®T'OC/coct. T.A.
Bypmuctposa - M.: Ilpocsemienue, 2020, ¢ yueroM miaHupyemoro k ucnoib3oBanuio Y MK I'eomerpus 10 ki1. 6a30Bblit
n yrinyonenssiit yposan) Atanacst JI. C., Bytysos B. @., Kagomues C. b. — M.: Ilpocemenue, 2020



1. IInaHupyembie pe3yJbTaThl 0cBOeHHsI MaTeMaTuku B 10-11 kiaccax

ITporpamma obecrieunBaeT JOCTHKEHHE CIACIYIOIINX Pe3yIbTATOB OCBOCHHS 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO
o0rero oOpa3oBaHUs:

ﬂuuuocmnbtepesynbmambl ompajzcarom, 6 mom 4ucie 6 wacmu:
1. HampuomuquKoeo 6oCnuUmMAaHuA.

MPOSIBIICHHEM WHTepeca K MPOIIIOMY U HACTOSIIEMY POCCUHCKOM MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHHEM K
JOCTIDKEHUSAM POCCHUICKUX MaTEeMAaTUKOB U POCCUICKOM MaTeMaTHYeCKON IIKOJIBI, K UCTIOIB30BAHUIO 3TUX JOCTHUKCHUI
B JIPYTUX HAayKaX W MPUKIAIHBIX cepax.

2.1 pasicoancko2o 60CnUmMaHnus U HpaeCmMeeHHO20 OCRUMAHUSL 0emell HA OCHOBE POCCUTICKUX MPAOUYUOHHBIX
YeHHOCmell:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00513aHHOCTE! TpaykAaHUHA U pea3ally €ro Ipas, IPEICTABICHUEM O MaTEMaTHYECKIX
OCHOBaxX (DYHKIIMOHMPOBAHHS PA3IUUHBIX CTPYKTYP, SIBICHHUM, IPOLELYP IPaKAaHCKOTO 001iecTBa (BEIOOPHI, OIPOCH U
Tp.); TOTOBHOCTBIO K OOCYKJCHUIO 3THIECKUX MPOOIIeM, CBI3aHHBIX C TPAKTHYECKUMITPUMEHEHUEM JOCTIKEHUN HAYKH,
OCO3HAHUEM Ba>KHOCTU MOPAIbHO-3TUYECKUX IPUHLIUIIOB B ACATEIBHOCTU YUEHOTO.

3.zlonynapuzayuu Hayurvix sHaHul cpedu demeli (Llennocmu HayyHO20 NOZHAHU):

OpPHEHTAlMEH B JESTENbHOCTH HA COBPEMEHHYIO CUCTEMY HaY4HBIX MPEICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS YEIOBEKA, IPUPOABI U OOIIECTBA, IOHUMAaHUEM MAaTEMAaTH4YEeCKOH HAYKH Kak c(hepbl uenoBeyecKoi
JIEATEIbHOCTH, TANOB €€ Pa3BUTHS U 3HAUMMOCTH JUIS PA3BUTHUS LIUBUJIN3ALMH; OBJIAJCHUEM SI3bIKOM MaTEMATUKU U
MaTE€MaTHYECKOHN KYJIBTYPOH KaK CPEICTBOM IIO3HAHUS MUPA; OBJIAJCHUEM IPOCTEUIIMMH HaBbIKAMH UCCIIE0BATEIbCKOM
JESTEIBHOCTH.

4. Duzuueckoeo eocnumanus u GopmMupo8anus Kyabmypul 300po6bs

TOTOBHOCTBIO TPUMEHATh MATEMAaTHYECKUE 3HAHNS B MHTEPECAXCBOETO 3/I0POBBS, BEICHHUS 3I0POBOT0O 00pa3a KU3HU
(31m0poBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKHUM 3aHITHI U OTABIXA, peryispHas Gu3ndeckas akTHBHOCTB);
c(OPMHPOBAHHOCTHIO HAaBBIKA peQIIEKCHH, IPU3HAHAEM CBOETO paBa Ha OMIMOKY M TAKOTO K€ MpaBa J[Pyroro 4ejoBeKa.

5.Tpyoosoeo ocnumanus u NPoPecCcUOHATLHO20 CAMOONPEDeNeHUs

YCTAHOBKOWM Ha aKTMBHOE y4acTMe B PeLLEHUN MPAKTUYECKMX 33434 MAaTEMATUYECKON HanpaBAeHHOCTU, OCO3HaHMEM
BaYHOCTM MaTeMATMYECKOro 06pa3oBaHUA HA NPOTAXKEHUM BCEN KU3HU A8 yCnewHo NpodeccnoHanbHOM
[EeATeNbHOCTU U pa3BUTMEM HEOBXOAMMbIX YMEHWN; 0CO3HAHHbIM BbIBOPOM M MOCTPOEHNEM UHANBUAYAIbHOM
TpPaeKTopMM 06pa3oBaHMA U KUIHEHHDbIX NJAHOB C YYETOM/IMYHbIX UHTEPECOB U 0OLLEeCTBEHHbIX NOTPebHOCTEN.

6.9Kon02unueck020 60CNUMAHUS

OpHEHTaNNeH Ha TPIMEHEHNE MaTeMaTHUECKUX 3HAaHUN ISl pelIeHns 3a/1a4 B 00J1aCTH COXPaHHOCTH OKPY’KaloIIen
CpeJIbl, TUIAHUPOBAHUS MIOCTYIIKOB M OIIEHKH MX BO3MOXHBIX ITOCIIEACTBHN I OKPY’KAIOIIEH CpeIbl; OCO3HAHUEM
r1100aJILHOTO XapaKTepa 3KOJIOTHYeCKUX Mpo0iIeM U MyTei uX pelieHusl.

1.2cmemuyuecko2o 60CRUMAHUSL:

CIIOCOOHOCTBIO K SMOIIMOHAJIIBHOMY U 3CTCTUYCCKOMY BOCIIPUATHUIO MATECMATUYCCKUX O6’LGKTOB, 3aj1a4, pemeHHﬁ,
paccymz[eﬂnﬁ; YMCHHIO BUACTH MATCMAaTUYCCKNUEC 3aKOHOMEPHOCTH B UCKYCCTBC.

e  c(hOPMUPOBAHHOCTH LIEIIOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
KPUTHYHOCTh MBILIUICHNUS, YMECHHE PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIC BBICKA3bIBAHMUS, OTJINYATh TUIIOTE3Y
oT (aKTa;

e c(OPMUPOBAHHOCTH TOTOBHOCTHU M CIIOCOOHOCTH BECTH JUAJIOT C IPYTHMH JIFOJIbMHU, TOCTUTaTh B HEM
B3aUMOIIOHUMAHUSI, HAXOAUTh OOIIHE IIeTH U COTPYAHNYATD JJISl X JIOCTIIKCHUS,



e  copMHUPOBAHHOCTH TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CAMOOOPA30BaHUIO, HA
MPOTSDKEHUU BCEH JKU3HHU; CO3HATEIBHOE OTHOLICHUE K HENPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBHIO YCIIEITHON
npo(ecCuoHaIbHON M OOIIECTBEHHOM IEATEIIEHOCTH;

e  OCTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl 3CTETHKY OBbITa, HAYYHOTO U TEXHUIECKOTO TBOPUECTBA;

e  OCO3HaHHBIN BHIOOp OyaymIel mpodeccHu 1 BOSMOXXHOCTh peaTn3aii COOCTBEHHBIX KU3HEHHBIX IIJIAHOB;
OTHOIIICHUE K MPO(PECCUOHATLHON ACITESIHPHOCTH KaK BO3MOXHOCTH YYaCTHs B PEHICHUN JIMYHBIX,
00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IICHAIMOHAIBHEIX TTPOOJIEM;

B Memanpedmemuwn Hanpaeienuu:

e  YMEHHE CAMOCTOSATEIBHO OMPEICNIATh IS CBOCT0 00yUeHUs, CTAaBUTh U (DOPMYJIMPOBATH JiJisi ce0sl HOBBIC
3a/1a4n B yu€Oe U TIO3HABATEIHHOHN IEATENHHOCTH, Pa3BHBATh MOTHBBI 1 HHTEPECHI CBOEH MTO3HABATEIEHOM
eI TebHOCTH;

e  YMEHHE CAMOCTOSATEIBHO IUIAHUPOBATH ITyTH JOCTH)KCHUS TIeJIcH, B TOM YHCIIC alIbTEPHATUBHBIC, OCO3HAHHO
BEIOMpaTh Hanbosee 3 (eKTUBHBIE CITOCOOBI pelIeHns yIeOHbIX U MI03HABATENBHBIX 331a4;

e yMEHHE COOTHOCHUTH CBOM JICHCTBHS C IUIAHUPYEMBIMHU PE3yIbTaTaMH, OCYIIIECTBISTh KOHTPOJIb CBOEH
JESATSILHOCTH B TIPOIIECCE TOCTIIKEHUS Pe3yJibTaTa, ONPEACsATh CIIOCOObI ICHCTBUI B paMKaX MPEII0KEHHBIX
YCIIOBHH U TpeOOBaHUMN, KOPPEKTHPOBATH CBOU JICHCTBHS B COOTBETCTBHH C U3MEHSIOIICHCS CUTYAIUCH;

e yMEHHE OLIEHUBATh MPABWILHOCTh BEITIOJTHEHUS y4eOHOH 3a/1a4uu, COOCTBEHHBIE BO3MOXHOCTH €€ PEIIeHs;

e  BJAJICHHWE OCHOBAMH CAaMOKOHTPOJIIS, CAMOOIIEHKH, IPUHSATHS PEIICHUH M OCYIIECTBIEHIS OCO3HAHHOTO BHIOOpA B
y4eOHOM M MO3HABATEIILHOM JEATSILHOCTH;

e  yMEHHE IPOIYKTHUBHO OOMIATHCSA U B3aUMOJIEHCTBOBATH B IPOIIECCE COBMECTHOM AESITETFHOCTH, YIUTHIBATh
TTO3UINH JPYTUX YIACTHUKOB AEATEIBHOCTH, d3P(HEKTUBHO pa3pemaTh KOH(IUKTHI;

e  BJIaJICHUC HABBIKAMU TI03HABATEIIbHOM, yUeOHO-HCCIICI0BATEILCKOM U TPOSKTHON ACSITEIbHOCTH, HAaBBIKAMHU
paspeleHus mpo0sIeM; CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOUCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3INIHbIX METOIOB TIO3HAHNUS;

e TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITEIILHOM HH(POPMAIIMOHHO-TIO3HABATEIBHOMN NEATEIBHOCTH, BKIHOYAsI
YMEHHE OPUCHTHPOBATHCS B PA3JIMYHBIX UCTOYHUKAX MH(POPMAIIMH, KPUTUYCCKH OIICHUBATh U MHTCPIPETUPOBATh
WH(GOPMAITHIO, TTOTYIaeMY0 U3 PA3TUIHBIX UCTOYHHUKOB;

e  yMEHHE HCIIONB30BaTh CPEACTBA NH(OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TexHonoruid (MKT) B pemennn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHWU3alMOHHBIX 3aj1a4 C COOJIIOCHHEM TPEOOBaHUN 3PTrOHOMUKH,
TEXHHUKH 0€30TIaCHOCTH, TUTHEHBI, pecypcocOepekeHusl, TPaBOBBIX U 3THIECKUX HOPM, HOpM HH(POPMAIIHOHHON
0€3011aCHOCTH;

e  BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMH — YMEHHUE SICHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS,
KCIIOJIb30BaTh aJICKBATHBIC S3bIKOBBIC CPEJICTBA;

e  BJaJICHUE HABBIKAMU MI03HABATENBHOMN pedIeKCHH KaK OCO3HAHHUS COBEPIIAEMBIX TEHCTBUI U MBICTUTEIBHBIX
MPOILIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, IPAHHUI] CBOETO 3HAHUS M HE3HAHUS, HOBBIX IO3HABATENIBHBIX 33724 U
CPEJICTB UX JIOCTHKEHUS;

B npeomemnom nanpagnenuu:

e chopMUPOBAHHOCTH MPENCTABICHUH O HEOOXOAMMOCTH JIOKA3aTeNbCTB MPH 000CHOBAHUHM MAaTEMaTHUECKIX
YTBEPKICHHUI U POJIM aKCUOMATHKU B IMIPOBEICHUU JEAYKTHBHBIX PACCYKICHHUIA;

e chOpMUPOBAHHOCTH OHATHIHOTO amiapaTa [0 OCHOBHEIM pa3fiellaM Kypca MaTeMaTHKH; 3HAHUH OCHOBHBIX
TeopeM, GOPMYJ M YMEHUS HX IPUMEHSTH; YMEHHsI IOKa3bIBATh TEOPEMBI M HAXOJIUTh HECTAHIAPTHBIE CIIOCOOBI
peuieHus 3ajay;

e copMUPOBAHHOCTH YMEHHUH MOAEIMPOBATH PeaibHbIE CUTYAlH, UCCIIEA0BATh HOCTPOCHHBIE MOJIEIH,
HWHTEPIPETUPOBATh IIOJYyUYEHHBIN pe3yibTarT;

e c(hOopMUPOBAHHOCTH MPENICTABICHUN 00 OCHOBHBIX IMOHITHSIX MAaTEMAaTHYECKOTO aHAIIN3a M UX CBOHCTBAX,
BJlaJIcHHE YMEHHEM XapaKTepU30BaTh MOBeAeHUE (HYHKINH, NCIIONb30BaHUE NOTYUYEHHBIX 3HAHUHN JJIs1 OTIMCAHMS
U aHaJlu3a peajbHbIX 3aBUCUMOCTEH;

e  BJIaJICHUE YMEHUIMH COCTABJIEHUS BEPOSITHOCTHBIX MOJIEIIEH 110 YCIIOBHIO 33JJa4M U BBIYMCIICHUS BEPOSITHOCTH
HACTYIUICHUSI COOBITHH, B TOM YHUCIIE C IPUMEHEHHEM (HOpMYIT KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPHUU
BEPOATHOCTEN; UCCIIEAOBAHUS CITy4ailHBIX BETMYMH I10 UX PACIPENCICHHUIO.

e * chOPMHUPOBAHHOCTH MPEACTABICHUN O TEOMETPUH KaK YaCTH MUPOBOU KyJIbTYPBI M O MECTE TEOMETPUH B
COBpEMEHHOH IIUBUIIN3ALINH, O CIIOCO0aX OTMHMCAaHUS HA MAaTEMATHYECKOM SI3bIKE SIBJICHUN PEaTbHOTO MUPA;

e+ chOpMHPOBAHHOCTH MPEACTABICHUH O TEOMETPUUYECKUX MOHATHSIX KaK O BAKHEHUIITNX MaTEeMaTHIECKUX
MOJEJIAX, O3BOJIAIOIIMX ONKCHIBATH U U3Y4aTh Pa3HbIE IIPOLECCH] U ABIICHUS; IOHUMaHUE BO3MOXKHOCTU
AKCHOMAaTHYECKOT O IOCTPOCHHSI MATEMATHUECKUX TEOPUIL;



e  °* BIIaJICHHE T€OMETPUIECKIM S3BIKOM; Pa3BUTHE YMEHHS MCIIONIB30BATh €T0 JIJIsl ONTUCAHUA MTPEIMETOB
OKPYIKaIoIlero MUPa; Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUI, N300pa3UTENLHBIX YMEHUH, HABBIKOB
FCOMETPUYECKUX OCTPOCHU;

e °* BIIaJICHHE METOJaMH JOKA3aTEeIbCTB U aJTOPUTMOB PEIICHHUS; YMEHUE UX IIPUMEHSTh, IPOBOINTH
JOKa3aTeNbHbIC PACCYKICHHS B XOZIe PEIICHUS 3a/1a4;

e °* BJIaJICHNEC OCHOBHBIMHU MOHSATUSMU O TUIOCKUX U MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTypax, UX OCHOBHBIX
CBOMCTBaxX; CPOPMHUPOBAHHOCTh YMECHUS PACIIO3HABATH HA YEPTEIKAX, MOJICISIX U B PEAIbHOM MHUPE
reoMeTpuyeckue (pUrypsr; IpuMeHEeHNE N3YIEHHBIX CBOWCTB T€OMETPHIECKUX (QUTYP M (POPMYIT IUTS peTieHHs
TeOMETPHYECKUX 33124 U 33/1a4 C MIPAKTHIECKAM COIEepPKAHUEM;

e  * BIAJCHUC HaBBIKAMU UCIOJIH30BaHUS F'OTOBBIX KOMITBIOTEPHBIX MPOTPaMM IIPU PEIICHUH 3a/1a4.

10 xaacc

DJIEMEHTBI TCOPHUH MHOXKECTB U MAaTEMaTUYCCKON JIOTUKH

6bINYCKHUK HAYYUmMcs.

e OmepupoBaTb MOHATHSIMU: KOHEYHOE MHOKECTBO, OECKOHEYHOE MHOKECTBO, YUCIIOBbIE MHOKECTBA Ha
KOOPAWHATHOW TPSIMOH, SJIEMEHT MHOYKECTBA, IOJMHOKECTBO, MIepeceucHne 1 00beTUHEHNE MHOXKECTB, OTPE30K,
WHTEPBAI,;

e  HaxOAWTH IepeceuecHre U 00bEANHEHHE IBYX, HECKOIBKUX MHOXKECTB, IPEACTaBICHHBIX Tpaduyecku Ha
YHUCIIOBOM IPSIMOM, HA KOOPAUHATHON IIJIOCKOCTH;

e  CTPOMTH Ha YHCIOBOM NPSAMON MOAMHOXECTBO YHCIOBOTO MHOXKECTBA, 33JAHHOE MTPOCTEHIINMY YCIOBUAMU;

e  ONEpPUPOBATH HNOHATHUSAMH: YTBEP)KICHUE (BBICKAa3bIBAaHKE), OTPULIAHUEYTBEPKACHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHUS, CIEJCTBUE, YACTHBINCTyYai 00IIEro yTBep:KCHHUS, KOHTPIIPUMED;

®  pacro3HaBaTh JIOKHBIC YTBEP)KICHHUS, OIINOKH B PACCYKACHUAX, B TOMUHUCIIE C UCTIOJIb30BAHUEM
KOHTPIIPUMEPOB;

e  HayuyUTCs HAXOJUTH MPOMEXKYTOK C BHIKOJIOTOH TOUYKOH, rpadiuecKoe MpeIcTaBIeHHE MHOKECTB Ha
KOOPJMHATHOM IJIOCKOCTH;

e  TIPOBEPSTH MPUHAUIEKHOCTh 3JIEMEHTA MHOXKECTBY, 3aJaHHOMY OITUCAHHUEM;

B noBcexHeBHOM KM3HM M IPH M3YYEHUH APYTHX NpPeIMeTOB:
6bINYCKHUK HAYYUMCAL:
®  HCIOJBb30BATh YUCIOBbIE MHOXKECTBA HA KOOPAMHATHOM MPSIMOM M Ha KOOPAMHATHOM IJIOCKOCTH JUISl OTIMCAHUS
peabHBIX IPOLIECCOB U SBJICHUI;
e  TIPOBOJUTH JIOTUYECKHE, JOKa3aTeIbHbIE PACCYKACHNUS B CUTYAIHSIX TTOBCETHEBHON )KU3HH, TPH PEILICHUH 3a/1a4

W3 IPYTUX MPEIMETOB.

Yuciaa 1 BLIpaXKEHUS

Bbll’lyCKHMK Hayyumcst.

e  OnepupoBaTh NOHATUSIMH: HaTypaJIbHOE U IEJI0€ YUCIIO, IEIUMOCTD YHCEeN, OOBIKHOBEHHAs APOOb, NeCATHYHAS
IpoOb, paoOHATIBHOE YHCII0, UPPALMOHANBEHOE YHCIIO, NPUOMIKEHHOE 3HAYCHUE YHCIa, YaCThb, A0,
OTHOUICHHUE, MPOLIEHT, MacITao;

e  ONEpPUPOBATH MOHATHAMU: JOTAPU(PM YHCIIa, TPUTOHOMETPUYECKasi OKPYKHOCTb, paJInaHHAas ¥ TpaJyCcHas Mepa
yIila, CUHYC, KOCUHYC, TAHI€HC ¥ KOTAHI'€HC YIJIOB, UMEIOIIUX [IPOU3BOJIbHYI0 BEIUUHHY, YUCIA € U T,

*  BBIIOJHATH apUPMETHUECKHE ACUCTBHSI C LEIBIMHU U PallHOHAJIbHBIMH YHCIIAMH, COUYETasi YCTHBIE M MMCHbMEHHBIE
MIPUEMBI, TPUMEHSISI TPH HEOOXOJMMOCTH BBIYHCIUTEIbHBIE YCTPOHCTBA;

e CpaBHHBATh PAllHOHAIBHBIC YHCIIA MEXKITY cOOOIi; CPABHUBATH C PAIIMOHATBHBIMU YUCIAMH 3HAYCHUSI LIEJTbIX
CTeIleHeH uncell, KOpHEeH HaTypaJbHOH CTeTeH! U3 YHCel, JIOTapu(pMOB YUCEN B IPOCTHIX CIyYasiX;

e BBINOJHATH HECJIOXKHBIE IPEOOPA30BAHMUS YUCIOBBIX BBIPAKECHUH, COEPIKAIINX CTETIEHH YUCeTl, KOPHU U3 YHCell,
Jorapu@Mbl YUCENT, HAXOIUTh 3HAYCHUS KOPHS HATypaJIbHON CTETICHH, CTETIEHH C pallHOHAILHBIM [TOKa3aTeseM,
Jorapugma, UCIob3ys Ipu He0OOXOAUMOCTH BBIUMCIUTEIbHbIE YCTPOICTBA,;

e  TI0JIb30BAThCS OLEHKOW M MPUKUIKOM MPH MPAKTUUECKUX pacuérax;

e u300pakaTh TOYKAMHU Ha KOOPAMHATHOW MIPSIMOH IIEJIbIe M pallOHAIbHbIE YUCIIA; IIeJIble CTETIeHN YHCEeN, KOPHU
HaTypaJIbHOM CTENEeHH W3 YHCET, Jorapru(Mbl YUCEI B MPOCTHIX CIIydasx;

e BBIIOJHATH HECIOKHBIE TPEOOPA30BaHUs LENbIX U APOOHO-PAlMOHATIBHBIX OYKBEHHBIX BBIPAKCHUH;



e  BBIPAXXATb B MPOCTEHUIIINX CIIydasx U3 PaBEHCTBA OJHY IIEPEMEHHYIO Yepe3 IPYTHe;
e  BBIUMCIATH B IPOCTHIX CAyYasX 3HAUCHUS YHCIIOBBIX M OYKBEHHBIX BBIPAXKEHUH, OCYIIIECTBIISS HEOOX0AUMBbIE
MTOJICTAHOBKH M MTPE0Opa30BaHMS;

6bINYCKHUK HAYYUmMcs.

e  MPOBOJUTH IO U3BECTHHIM (HOPMYIIaM U MPABHIAM IMPeoOpa30OBaHNsA OYKBEHHBIX BBHIPAKEHUH, BKIFOYAIOIINX
CTETIECHH, KOPHH, JIOTapHU(PMBI ¥ TPUTOHOMETPHUYECKHE (POPMYIIBI;

e  HAXOJWTh 3HAYCHHS YUCIOBBIX U OYKBEHHBIX BBIPAXKEHHIA, OCYIICCTRIISAS HEOOXOAUMBIC MTOJICTAHOBKH U
peoOpa3oBaHus;

e  HM300pa)kaTh CXEMATHUYECKH YToJl, BEIMYMHA KOTOPOTO BBIPAXKEHA B IpaJycax WK PaaHaHax;

e  OIICHMBATh 3HAKH CHHYCA, KOCHHYCa, TAHTCHCA, KOTAHT€HCA KOHKPETHBIX YIJIOB; UCIIOIb30BaTh P PEIICHHN
3aj1a4 TaOJIMYHBIC 3HAUYCHHSI TPUTOHOMETPHUYCCKHUX (DYHKIHIA YIJIOB;

e  BBINOJHATH MIEPEBO BEIUYHUHBI YTIIa U3 PaJHaHHOW MEphI B TPayCHYIO H 00paTHO.

B noBcenHeBHOI JKM3HM M TPU M3yYeHUH APYTUX NPeAMeTOB:
6bINYCKHUK HAYYUMCA:

o BBIINIOJIHATH HCﬁCTBHH C YMCJIOBBIMU JAaHHBIMHU IIPU PCHICHUM 3ada4 MPAKTHUYCCKOr'o XapakTepa 1 3aaa4 u3
Pa3IMYHbIX obacrei 3HaHI/II71, HCIOJIB3YA IpU H€O6XOI[I/IMOCTI/I CIIpaBOYHbIC MAaTCPpHAJIbl U BEIYUCIUTCIbHBIC
YCTPOKCTBA;

e  COOTHOCHUTb pEajbHbIC BEIIMUYNHBI, XapaKTEPUCTUKN OOBEKTOB OKPY>KAIOIET0 MUPA C UX KOHKPETHBIMU
YHCJIOBBIMH 3HAYCHHUAMMU,

®  HCIOJIB30BAaTh METOJBI OKPYIJICHHS M IPUKHUIKHU MIPH PELICHUH MPAKTUYECKUX 3a7a4 [IOBCEIHEBHOM KU3HH;

e  OLICHMBATh, CPABHUBATDH U HCIOJIB30BATh IIPH PEIICHUH IPAKTUUECKMUX3a]au YHCIIOBbIE 3HAUCHUS pealbHbIX
BEJIMYMH, KOHKPETHBIC YHCIIOBBIEXAPAKTEPUCTHKH 00BEKTOB OKPYKAIOIIETO MHPA.

VYpaBHeHUS U HEpAaBEHCTBA

Bbll’lyCKHMK Hayyumcst.

e Pemath uHEHHbIC YpaBHEHUS U HEPABCHCTBA, KBAJPATHBIC YPaBHEHHS,

e  pemark JorapuMUUECKHUE U TIOKa3aTelbHbIe ypaBHeHus Buaaloga(bx + ¢) = d, a® * ¢ = d u nepaBencTBa Buia
l0ga X< d (rae d MOXKHO TIPEICTABUTh B BH/IEC CTEIIEHH C OCHOBAHUEM ) ;[IPUBOIUTH HECKOJIBKO IPHMEPOB
KOpHEW TPUTOHOMETPUYECKOTO YPaBHEHHUS BUIASIN X = a, COs X = a, tg X = a, ctg X = a, ;e a — TabimaHoe
3Ha4YeHUE COOTBETCTBYIOIIEH TPUTOHOMETPUIECKOH (DyHKIINY;

6bINYCKHUK HAYYUmcs.

e  pelaTh HECIIOXKHbBIE PAllMOHANBHBIC, TOKa3aTeIbHbIC, IOTapU(PMIUECKIE, TPUTOHOMETPUYECKUE YPABHEHHS,
HEPaBEHCTBA U MX CHCTEMBI, IPOCTEHIIINE HPPAllMOHATIbHBIE YPABHEHNS U HEPABEHCTBA;

e  NCIOJb30BaTh METOJBI PEIICHHS YPAaBHEHUN: IPUBEICHNUE K BUIY «IIPOU3BEICHUE PABHO HYIIIO» WU «9aCTHOE
PaBHO HYJIIO», 3aMEHA IIEPEMEHHBIX;

®  HCIIOJIB30BaTh METOJ MHTEPBAIOB JUIsl pELIEHUS] HEPABEHCTB;

®  HCIOJB30BaTh rpaduuecKuii MEeTO Uil NPUOIKEHHOTO PELICHUS] YpaBHEHUH 1 HEPABEHCTB;

e M300paxkaTh HA TPUTOHOMETPUYECKON OKPYKHOCTH MHOKECTBO PELICHUH TPUTOHOMETPHUYECKUX YPAaBHEHUN U
HEPABEHCTB.

B noBcenHeBHOI :KM3HM M IPH U3YYEeHUH APYTUX MPeIMeTOB:
Beinycxnuk nayuumcs:

e COCTaBJIATH U peliaTh YPaBHEHUS, CUCTEMbI YPABHEHUM M HEPABEHCTBA IIPU PELIEHUH HECIOXKHBIX PAKTHYECKHUX
3a]1a4 ¥ 3aj1a4d U3 APYTUX y4eOHBIX MTPEIMETOB;

e  UCIOJb30BaTh YPABHEHUS M HEPABEHCTBA AJIS IIOCTPOEHMS U UCCIEAOBAaHUS POCTEHIIINX MAaTEMAaTHIECKUX
MOJIETIEN pealIbHBIX CUTYallUii WIIN TPUKIIAJAHbIX 33ja4;

e  yMETb UHTEPIPETUPOBATH MTOIYUECHHBIN [IPU PELICHUN YPABHEHUS, HEPABEHCTBA WM CUCTEMBI pE3yJIbTarT,
OLIEHUBATH €r0 MPAaBIONOA00HEe B KOHTEKCTE 3a1aHHOM peabHON CUTYalluy WU IPUKIIQJAHON 3a1a4H.



DYHKIUU

Buinyckuux nayuumces:

e  OmneprpoBaTh NOHATUSIMH: 3aBUCHMOCTh BEIMYHH, (DyHKIIHS, apTyMEHT 1 3HaueHue (PyHKINH, 007IacTh
OTIpeIeTIeHHSI 1 MHOYKECTBO 3HAUeHUH (yHKINH, TpaduK 3aBUCUMOCTH, TpaduK QyHKIINU, HyIH (YHKIIHH,
MTPOMEXKYTKU 3HAKOMIOCTOSIHCTBA, BO3pACTaHKE U YObIBaHUE (DYHKIIMU HA YUCIIOBOM MTPOMEXKYTKE, HAMOOIBIIICe U
HauMeEHbIIIee 3HAYCHUS (DYHKIIMH HA YMCIIOBOM MPOMEXKYTKE, Iepruoudeckas QyHKIUs, IepHoJ], YETHAS U
Hed€THas (yHKITHH;

e  ONEPUPOBATH MOHATHIMHU: TIPSIMAst U 0OpaTHAs TPOIOPIIMOHAILHOCTD, IMHEHHAS, KBaJPATUIHAS,
sorapuMuyecKas v mokasaTelibHas (GYHKIIMH, TPUTOHOMETPHUYECKUE QPYHKIIUN;

e pacro3HaBaTh rpaduku GpyHKIHH IPSAMOIA 1 00PATHON MPOMOPIIUOHATHHOCTH, TMHEHHOW, KBaJJPaTUIHOM,
sorapu()MUIECKOH, TOKa3aTeIbHON M TPUTOHOMETPUIECKIX (PYHKIIMHA U COOTHOCHTD UX € (hOpMyTIamH,
KOTOPBIMU OHHU 33JIaHBbI;

e  HAXOAWTH MO TpaduKy MPUOTMHKEHHO 3HAUEHUS (PYHKINHU B 33JaHHBIX TOYKAX;

e  pelaTh ypaBHEHUs, MPOCTEHIINE CUCTEMbI YPaBHEHUH, NCIIONB3YS CBOMCTBA QYHKIMHA U HX TpaduKu.
B noBceHeBHOI )KM3HHM M IPH U3YYeHUH APYTUX Y4eOHBIX MPeAMETOB:
Bunyckunux nayuumces:
e  ONpEAETATH MO TpaduKaM M UCTIONB30BaTh JJIsl PELICHHsI MPUKIIaIHBIX 32
Jla4 CBOMCTBA peaibHBIX MPOLECCOB U 3aBUCUMOCTEN (HaubOoIbIINe U HAUMEHbIIINE 3HAU€HUs, TIPOMEXYTKH BO3PACTaHUS
1 yObIBaHHUS, IPOMEKYTKH3HAKOIIOCTOSHCTBA, aCUMIITOTHI, TIEPHOA U T. I1.), UHTEPIIPETUPOBATH CBOHCTBA B KOHTEKCTE

KOHKPETHOHN NMPAKTUYECKOU CUTYyaIN;

Hcropus 1 METOABI MATEMATUKHU

Buinycknux nayyumces:
e OmnuceIBaTh OTAEIBHBIC BBIIAIOIINECS PE3YIIbTATHI, IOJyYEHHBIE B XOJI€ Pa3BUTUS MATEMATUKU KaK HAyKH;

. 3HAThb [IPUMEPBI MAaTEMATHUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB B CBA3HU C OTEUYCCTBCHHOU U BCeMHpHOﬁ HCTOpI/IGﬁ;
NpEaACTaBJIATh BKJIaJd BIAAOIIUXCA MATEMATUKOB B Pa3BUTUC MATECMATHUKN U MHBIX HAYUYHBIX O6HaCTeﬁ;

o MMOHMUMATh POJIb MaTEMAaTUKU B Pa3BUTHU POCCI/II/I;

. MNPUMCHATH U3BECTHBIC MCTO/bI IPU PCHICHUU CTAHAAPTHBIX U HECTAHAAPTHBIX MATCMAaTUYCCKUX 3a/1a4;
HCIOJIB30BATh OCHOBHBIC METO/IbI JOKA3aTCIIbCTBA, IPOBOJAUTDH JOKA3ATCIbLCTBO 1 BBINIOJIHATH OIIPOBCPIKCHUC,

o 3aM€uaThb U XapaKTCPU30BATb MATEMATUICCKUC 3aKOHOMCPHOCTHU B 0pr>1<a}0u1e171 I[GﬁCTBI/ITGHBHOCTH " Ha X
OCHOBC XapaKTCpHU30BaTh KPAaCOTY UCOBCPUICHCTBO OKPYXKAIOIICTO MUpPA, a4 TAKIKE HpOPISBCILeHI/Iﬁ HCKYCCTBaA,

. MNPUMCHATDH HpOCTeﬁH.IHe IporpaMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTEMBI TP PCHICHUN
MaTEeMaTHYCCKHX 3aJ1ay.

Buinycknuk nayuumcsa:
T'eomempus

— ONIEPpUPOBATH IIOHATUAMU: TOYKA, IIPpAMad, IJIOCKOCTh, NAPaJIICJIBHOCTh U NIEPICHAUKYIIAPHOCTD IMPAMBIX U
IIOCKOCTEH;

— pacro3HaBaTh OCHOBHBIE BHIbI MHOTOTPAaHHHUKOB (TIpHU3Ma, MTHpaMUIa, IPSIMOYTOJIBHBIN MapaiieNenune, Kyo0),
BJIaJIeTh CTAHAAPTHOM KilaccuUKalMel MpOCTPpaHCTBEHHBIX (GUryp (MUpaMHIBI, IPU3MBI, apaJljIeIeUIe bl );

— U300paXkaTh U3y4aeMble QUTYpHI OT PYKH U C IPUMEHEHHEM IPOCTHIX YEPTEKHBIX MHCTPYMEHTOB;
- OTMCHIBATh B3aUMHOE PACIIOJIOKEHHUE NMPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

— MpUMEHATH Teopemy [Iudaropa mpu BEIUUCIECHIH SIIEMEHTOB CTEPEOMETPUIECKUX PHUTYP;



- HaXOJUTh ILJIOMIA/IA TIOBEPXHOCTEN MPOCTEUIITIX MHOTOTPAaHHIKOB, TEOMETPUUIECKUX TeJl C MPUMEHEHHEM (HopMyI;
— BBIYHCIIATH PACCTOSHUS U YTIIBI B IPOCTPAHCTBE;

— MPUMEHATh TeoMeTpruiecKre (haKThl I PEIICHHUs 3a/1a4, MPEIIOIaraloIInX HECKOJBKO IIaroB PEIISHIS, ECIIN
YCIIOBUS IPUMEHEHHS 3a/IaHBI B SIBHOH (hopme;

— pemiath 3a/1a41 Ha HAXOXKJICHUE TEOMETPHUYCCKHUX BEITMYHMH M0 00pa3liaM HMIIH aITOPUTMAaM;

— (hopMynupoBaTH CBOWCTBA U MPU3HAKU UTYD;

— JIOKa3bIBaTh T€OMETPUYECKHE YTBEPIKACHUSI.

B noBceiHEBHOM JKU3HU U TIPU U3YYCHHUH APYTHX MPEIMETOB:

— COOTHOCHUTH a0CTPAKTHBIC TECOMETPUICCKUE MTOHATHS U (HAKTHI ¢ PeaATbHBIMHU KU3HEHHBIMU O0BEKTAMH U CUTYAIUSIMU;

— HCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUICCKUX (DUTYP AJIS PEIICHUS THIIOBBIX 337a4 MPAKTUIECKOTO
COJep)KaHus;

— COOTHOCHUTH IUIOIIAAN NOBEPXHOCTEH TEI OANHAKOBOM (POPMBI Pa3IMIHOTO pa3Mepa;
— COOTHOCHUTH 00BEMBI COCYIOB OAMHAKOBOM (hOPMBI pa3IMYHOIO pa3Mepa;

— OLIEHUBAThH (OPMY MIPABUIBHOTO MHOTOIPAHHHUKA I1OCIIE CITUIIOB, CPE30B U T. 1. (ONPEAEsTh KOJTUYECTBO BEPILUH,
pEbep u rpaHei Moay4eHHBIX MHOTOIPAHHUKOB);

— WUCIIOJIb30BaTh CBOHCTBA T€OMETPUYECKUX (DUTYP AJIsl PEIIeHHs 3a/1a4 TPAKTUIECKOT0 XapaKTepa U 3aad u3 Jpyrux
o0Js1acTel 3HaHUH.

I/ICTOpI/ISI 1 MCTOAbI MATECMATHKH
——- OnuckiBaTh OTJCJIBHBIC BBIJAOIINECA PE3YJIbTAThI, [IOJIYUCHHBIC B XO0/JI€ Pa3BUTUA MATCMATHUKU KaK HAYKH,

— 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B CBSI3U C OTEUECTBEHHON U BCEMUPHON UCTOPUEN;
MPEICTABIIATH BKJIA]] BBIIAIOIIMXCS MATEMAaTHKOB B Pa3BUTHE MaTEMAaTUKU M MHBIX HAYYHBIX oOJacreii;

— INOHUMATb POJIb MAaTEMATHUKU B PA3BUTHUU POCCI/II/I;

-— MNPUMCHATH U3BCCTHBIC METO/IbI IPY PCUHICHHUU CTAHAAPTHBIX U HECTAHAAPTHLIX MaTEMAaTUYCCKUX 3aJiay;
HCIOJIB30BATh OCHOBHBIC METO/bI IOKA3aTCIbCTBA, IPOBOJAUTDH JOKA3ATCIbLCTBO U BBINIOJIHATH OIIPOBCPIKCHUC,

— 3aMeuaTh U XapaKTepU30BaTh MaTEMATHIECKUE 3aKOHOMEPHOCTH B OKpPY’KaloIIeH 1eHCTBUTEILHOCTH U HA HX OCHOBE
XapaKTepHU30BaTh KPacoTy U COBEPILIEHCTBO OKPY)KAIOIIETO MHpPA, a TAKXKe IMPOM3BEIEHUI HCKYCCTBA;

-IIPUMCHATH HpOCTeﬁH.IHG MMpOorpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMBI ITPHU PCIIICHUN
MaAaTEMAaTHYCCKHX 3aJa4.

11 kaacc

DJIEMEHTBI TCOPHUHU MHOXECTB 1 MaTEeMaTHICCKOM JTJOTUKHU

BbINYCKHUK HAYYUmMcs.

* ONIEPUPOBATH MOHATUSAMU: YTBEP)KICHHE (BBICKa3bIBAHUE ), OTPUIIAHUEYTBEPKICHHUS, HICTUHHBIE U JIOKHBIE
YTBEPXKACHHUSA, CIIEZCTBHE, YaCTHBINCITY4ail 00IIeTo yTBepKAECHHUS, KOHTPIIPUMED;

® pacCrio3HaBaTh JIOKHBIC YTBCPIKIACHUS, OIINOKH B PaCCyKIACHUAX, B TOM YHCJIC C UCIIOJIb30OBAHUEM KOHTPIIPUMEPOB,



e  ONEPHUPOBATH MOHATHEM OTPEAETICHHSI, OCHOBHBIMU BUIAMH OTIPEICTICHUIH TEOPEM;
B noBcenHeBHOIi :KM3HM M TPU M3YYEeHUM APYTUX NPeAMETOB:
BbINYCKHUK HAYYUMCA:
e  TIOCTPOEHUS U WCCIETOBAHUS MIPOCTEHITNX MAaTEMATHIECKIX MOIeIel
DOyHKINHU
Buvinycxuux nayyumces:
e  OMNpEAeNATH MO rpaduKy cBOMCTBA (YHKITUH (HYIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA, IIPOMEIKYTKH
MOHOTOHHOCTH, HAaOOIBIIFE N HANMEHBIITNE 3HAYSHUS U T. I1.);
e  CTPOWTH 3CKU3 rpadvka (HyHKIINH, yIOBICTBOPSIONIEH MPHUBEIEHHOMY HA0OPYYCIOBHUH (ITPOMEKYTKH

BO3paCTaHud U Y6I)IBaHI/I$[, 3HA4YCHHC (1)yHKI_II/II/I B 3aI[aHHOI>i TOYKE, TOUKU 3KCTPEMYMOB, ACUMIITOTELI, HYJIN

¢byHKIIHIH;
e  BIIQJICTh MOHITHUEM: TPUTOHOMETPHUECKUE (DYHKIINHU; CTPOUTh X TpaQUKUN yMETh IPUMEHSThH CBOICTBA
TPUTOHOMETPUYCCKUX (YHKIIMIA ITPH PEIICHUH 33134,

e  BIIAJETh MOHITHEM: aCUMITOTA; YMETh €T0 MPUMEHSThH MIPU PEIICHUN3a1aY;
B noBcenHeBHOM KM3HU U PU U3YYEHUH JPYTHX Y4eOHBIX IPEAMETOB:
Buinycknux nayuumecs:

e ONpeAemsATh MO TpaduKaM MpocTeHIINe XapaKTEPUCTHKH MEPUOJMUECKIXIIPOLIECCOB B OMOIOTHH, SKOHOMHUKE,
MY3bIKE, PaIMOCBA3HU U T. M. (AMILTUTY 1A, IEPUOJ H T. I1.).

DJIeMEHTHI MATEMATHYECKOT0 aHAIN3a

Bbll’lyCKHMK Haysumcst.

e OmnepupoBaTh MOHATHIMHU: TIPOU3BOIHAS QYHKIMH B TOUKE, KacaTelbHas Krpaduky QyHKIINHU, IPOU3BOTHAS
GbyHKIIH;

e  ONpEAETATH 3HAUCHHE NPOM3BOAHON (DYHKIMHU B TOUKE 110 M300paskeHUIOKAcaTeNbHOM K rpad UKy, NPOBEAEHHON
B OTOU TOYKE;

e  BBIYHCIATH IPOU3BOIHYIO OJTHOUIIEHA, MHOTOWICHA, KBaJJPaTHOTO KOPHS,IPOU3BOIHYIO CyMMBbI (DyHKIIWH;

e  BBIYHCIATH IPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKUINH U X KOMOMHALMIA,UCTIONB3YsI CIPABOYHBIE MAaTEpHAIIBI;

e HccienoBaTh (PyHKIMKM HA MOHOTOHHOCTB, HAXOAUTh HAaHOOJIbIINE HHAMMEHBINE 3HAYeHUS (PYHKIMHA, CTPOUTD
rpadMKi MHOTOWJICHOB MIPOCTHIX PAlMOHATBHBIX (DYHKIIMI € UCTIONBL30BAHMEM allllapara MaTeMaTun4ecKkoro
aHamsa.

B noBcenHeBHO KU3HU U IPU U3YYEHUH APYTUX Y4eOHbIX MPeIMETOB:
Buinycknux nayuumcsi:

e  TOJIB3YSCH TpadKaMu, CPABHUBATh CKOPOCTH BO3PACTaHMUs (POCTA, TIOBBIIICHNUS, YBETUUCHHUS U T. T1.) HITH
CKOpOCTH yOBbIBaHUS (NaleHNs, CHUYKEHUS], yMEHBILIEHHS U T. I1.) BEJIMYUH B PEANBHBIX MTpOIeccax;

e  COOTHOCHUTH Ipa(pmKu peasbHBIX MPOIECCOB U 3aBHCUMOCTEN C MX OMUCAHHUAMH, BKIFOYAIOIINMHI XapaKTEPUCTUKH
CKOpPOCTH M3MeHeHUs (OBICTPBII pOCT, IIIABHOE IOHKEHHE U T. 11.);

®  HCIONB30BaTh rPad)Ku peabHBIX MPOLECCOB AJIS PEIICHHUsT HECTOKHBIXIIPUKIAIHbIX 3a/1a4, B TOM YHCIIe
orpeneisis No rpaduKy CKOpoCTh XOAapolecca;

e  pemaTh NPUKIATHBIC 337a9i U3 ONOJIOTHH, (PU3UKH, XUMHUH, SKOHOMUKHHN JAPYTHUX IPEIMETOB, CBI3aHHBIE C
HCCIIEIOBAHNEM XapaKTEPUCTUK PEalIbHBIX MIPOLIECCOB, HAXOXKICHHEM HauOOJIBIINX N HAMMEHBLINX 3HAYCHUH,
CKOPOCTH U YCKOPEHHS U T. 1., UHTEPIPETUPOBATh MOITY4YEHHBIE PE3YIbTATHI.

CratucTuKka u TCOpUA BeDOﬂTHOCTeﬁ, JIOTUKA U KOM6I/IHaTODI/IKa

Buinycknux nayuumcs:



e OrmepupoBaTh OCHOBHBIMH OITUCATEIBHBIMU XapaKTEPUCTUKAMU YHCIOBOTOHA00pA: cpe/iHee apuhMeTHIECKOE,
MeZraHa, HanOoJIbIlIee U HauMEHbIIIee3HAUCHIIS,

e  ONEPUPOBATH MOHATHSIMHU: YACTOTA U BEPOSTHOCTH COOBITHS, CITYYalHBIMBBIOOP, OTBITH C PABHOBO3MOKHBIMHU
3JIEMEHTapHBIMH COOBITHIMU;

e  BBIYUCIATH BEPOATHOCTH COOBITHI HA OCHOBE MOACUYETA YMCIIA HCXOIOB;

L4 HUMETH MPEACTABICHUEC: O IUCKPETHRIX U HEITPEPBIBHBIX CHy‘IﬁﬁHBIX BCIIMYMHAX U paCpeCaACIICHUAX, O
HC3aBUCHUMOCTH CHy‘IaﬁHHX BCJIMYUH; OMAaTCMATUYCCKOM OXXUAAaHNU U JUCIICPCUA cnyqaﬁme BCJIIMYHUH,; O
HOPMAJIbHOM PACHPEACIICHNU U IIpUMEpax HOPMAJIbLHO paCHpCI[eJ'IéHHI)IX CJ'Iy‘IafIHI;IX BCJIIMYHH,

L4 MOHUMATH CYTh 3aKOHA OOJIBIINX YUCel U BI)I60pO‘IH01"O METOda USMEPCHUA BCpOHTHOCTCﬁ;

e  UMEThH IIPEJICTaBICHNE 00 YCIOBHOW BEPOATHOCTH M O TIOJTHOHN BEPOSTHOCTH, TPUMEHSATH HX B PEIICHUN 3ajad;
e  UMEThH NIPEJCTABICHNE O BYKHBIX YACTHBIX BUAAX paclpeesieHNi HIPIMEHATh UX B PEIICHUH 33134,
e  UMETh NPEACTABICHUE O KOPPEIISAIUHU CIIyIaliHbIX BEJIMYUH, O TUHEHHONU perpeccum.

B noBcenHeBHOI JKM3HM M IPH M3YYeHUH APYTUX NMPeIMeTOB:
Bunyckunux nayyumcea:
e  OICHMBATh, CPABHUBATDH U BBIUYUCIISATH B IPOCTHIX CIYYasX BEPOSTHOCTHCOOBITHI B peaNbHON KU3HHU;
e  YHTaTh, CONOCTABIATh, CPABHUBAThH, HHTEPIIPETUPOBATH B IIPOCTHIX CIydasxpeajbHble JaHHbIE, TIPeCTaBICHHbIE

B BHJIE TaOJINII, AUATpamMM, TpauKoB;

TekcToBBIE 3aJaUH

Buinycknux nayyumces:

e Pemarh HecI0XKHbBIE TEKCTOBBIE 3a[1a41 Pa3HbIX THUIIOB, PELIaTh 3aAa4MPa3HbIX THIIOB, B TOM YHUCIIE 3a1a4u
MOBBIILIEHHON TPYAHOCTH;

e BbIOMpaTh ONTUMAIBHBIN METOJ PELICHHS 3a/1a4l, pacCMaTpHBas pa3InyHbIE METO/IbI;

e  AHAJIM3HMPOBATH YCIOBHE 33Ja4l, CTPOUTH JJIS €€ pelIeH!s] MaTeMaTHUECKYI0 MOJIeNb, IPOBOIUTH JOKa3aTelbHbIE
paccyxaeHus;

e TIOHMMATh M UCIIOJB30BATH [l PEIICHUS 3a1a9u HH(POpMaInio, IPEACTaBICHHYIO B BUAE TEKCTOBOW U
CUMBOJILHOM 3aITUCH, CXeM, TaOJIHII, TUarpaMm, TpaduKOB, PUCYHKOB;

e  JICHCTBOBAThH 110 AITOPUTMY, COJICPIKAIIEMYCS B YCIIOBHH 3aJ1a4H;

e  WCHOJB30BATh JOTHYECKUE PACCYKICHHS MTPH PEIICHUH 3a]1a4H;

e paboTrarh C M30BITOYHBEIMH YCIOBUAMH, BEIOUpas U3 Bcel nHGOopMaIMiIaHHbIE, HEOOXOIMMBbIE JIJIS pEIIeHHUS
3a7a4M;

e  OCYIIECTBJIATH HECIIOXKHEIN 11epeOop BO3MOKHBIX PEIIEHUH, BRIOMPas H3HUX ONTUMAIIEHOE 110 KPUTEPHSIM,
c(hOopMyITUPOBAHHBIM B YCIIOBHU;

e  AHAJIM3HMPOBATH U UHTEPIPETHPOBATH MOJYyUSHHBIE PEIICHUS B KOHTEKCTE YCIOBUS 3a/1a4M, BRIOUPATh PELICHMS,
HE IPOTHBOPEUAIINE KOHTEKCTY;

e  pemaTh 3a/1a4M Ha pacyET CTOMMOCTHU TOKYIIOK, YCIIYT, TIOE3/I0K | T. IL.;

e pelaTh HECJIOXKHBIE 33/1a4M, CBSI3aHHEIE C JOJEBBIM y4acTHEM BO BIIaJICHUN GUPMOH, IPEITPUATHEM,
HEBHUKUMOCTEIO;

e  pemaTh 3a/1a4¥ Ha POCTHIEC MTPOLIEHTHI (CUCTEMBI CKUIOK, KOMUCCHUY) M HA BBIYUCICHUE CJIOXKHBIX ITPOLIEHTOB B
Pa3IMYHBIX CXeMaX BKIIA0B, KPEIUTOB U UTOTEK;

e peliaTh MPAKTHYECKUE 3a7a4uu, TPEOYIOIINE UCTIOIb30BAHUS OTPHUIIATEIbHBIX YMCEI: Ha ONpEACIcHUE
TEeMIIEPATYPhl, ITOJIOKEHUS Ha BPEMEHHOM OCH (710 HallleH 3pbI U T10CIIE), TITyOMHBI/BBICOTHI, Ha JBH)KEHUE
JICHES)KHBIX CPEACTB (PUXOA/pacXom) U T. 11.;

e  HCIOJIb30BATh ITOHIATHE MacIITada JJis1 HAXOXKJICHHSI PACCTOSHHUI U JIJIMH Ha KapTax, IJJaHaX MECTHOCTH, TIaHaX
MTOMEIIEHHH, BEIKPOHKaX, MpH padoTe Ha KOMITBIOTEPE .

B HOBCCZ[HeBHOﬁ JKM3HU U TP U3YYCHHUH APYIUX NIPEAMETOB:

Bbll’lyCKHMK Haysumcst.:



e  pemaTh MPaKTHYECKHE 33Ja9H U 33JIa4M U3 JPYTHUX MPEIMETOB.
e  pemaTh 3a/1a4u, TpeOyromue nepedopa BaprHaHTOB, TPOBEPKHU YCIOBHUH,

BBIOOpA ONTUMAITLHOTO PE3yIIbTaTa;
e  AHAIM3HWPOBATh U MHTEPIIPETUPOBATH PE3YIbTATHI B KOHTEKCTE YCIOBHSI 33]]a9H, BRIOUPATh PEIICHUS, HE
MIPOTUBOPEYAIUEC KOHTEKCTY;
e  TICPCBOAMTH MPH PEUICHUH 33]ja41 HHPOPMAIIUIO W3 OAHON POPMBI B IPYTYIO, UCTIOIB3YS MTPU HEOOXOJUMOCTH
CXEMBI, TaOJINIIBI, TPAQUKH, THATPAMMEBL.
Buinycknux nayyumcs:

T'eomempus

— pacno3HaBaTh OCHOBHBIC BUJIBI TEN BpalIeHUs (KOHYC, IMITUHIP, cdepa U 1map), BIaleTh CTaHIapTHOHN
KJIacCU(HUKAIeH MTPOCTPAHCTBEHHBIX (QUTYD

— n300paxkaTh n3ydaeMble (GUTYPHI OT PYKH U C IPUMEHEHHEM MIPOCTHIX YEePTEKHBIX HHCTPYMEHTOB;
— JenaTh (BBIHOCHBIC) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHUI CBEPXY, COOKY, CHU3Y;

— U3BJIEKATh, HHTEPIPETUPOBATH U MPEoOPa30BbIBATh MH(YOPMALIHIO O IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (PUrypax,
MIPE/ICTAaBICHHYIO Ha YepTeKax U PUCYHKaX;

— TpuUMeHATh TeopeMy [ludaropa npu BEIYUCICHUN 3JIEMEHTOB CTEPEOMETPUIECKUX (QUTYP;
-HaXOAUTh OOBEMBI U TUIOIIA/IN TIOBEPXHOCTEH TN BpallleHuUs, TeOMETPUIECKUX Tell C IPUMEHEeHHnEM Gopmyo,

— IPUMEHATH TeOMETpUUECKHUe (PAKThI ATl PELICHHUS 331, IPEATIONaraloIiuX HECKOIbKO LIaroB PeLeHHUs, €CIN
yCJIOBUS PUMEHEHHS 3aJaHbl B SIBHOH (opMme;

— peliaTh 3a/1a41 Ha HaXOXKIEHUE TEOMETPHUYECKUX BEIIMYHMH M0 00pa3liaM MIIH allTOpPUTMAaM;
— ¢ opMynHUpOBaThH CBOWCTBA U MPHU3HAKH QUTYP;

— JIOKa3bIBaTh TEOMETPUIECKHE YTBEPIKICHUSI.

- OTIMCHIBATh B3aUMHOE PACIIONIOKEHHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

-CTPOUTH CEUEHHS] MHOTOTPaHHHUKOB;

— - BBIYHCIIATH PACCTOSHUS U YTJIbI B IPOCTPAHCTBE;

— NPUMEHATH TeOMETpUUECcKUe (HaKThI ISl PEIICHHUs 33/1a4, IPEATIONAraloInX HECKOIBKO IIar0B PEIIeHHs, €CIN
YCIIOBHSI IPUMEHEHHUS 33]1aHbI B IBHOH QopMme;

— pelath 3a/1a41 Ha HaXOXKJ/IEHUE TEOMETPHUYECKUX BEITMUYHMH M0 00pa3liaM MIIH allTOPUTMAaM;
— ¢ opMyIHUpOBaTh CBOWCTBA U MPHU3HAKH QUTYP;

— JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHUS.

B noBceiHEBHOM )KU3HU U NIPU U3YUYEHUU IPYTUX MPEIMETOB:

BrinycKkHUK HAy4HTCS:

— COOTHOCHUTH aGCTpaKTHBIe TCOMECTPUUCCKUC ITOHATUA U (1)aKTLI C p€aJIbHBIMU ) XNU3HCHHBIMU 00beKTaMu U CUTyallusiMHU,



— HCIOJI30BaTh CBOMCTBA MMPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYP IS PEIICHUS TUITOBBIX 3a/1a4 MMPAKTHIECKOTO
COJIepKaHus;

COOTHOCHUTH OOBEMBI COCYJIOB OJIMHAKOBO (hOPMBI pa3IMYHOTO pa3Mepa;

— KCIOJIb30BaTh CBOWCTBA TEOMETPUIECKUX (DUTYp [UIs pEHICHHUS 33134 MPAKTHIECKOr0 XapaKTepa U 3a1a4 U3 IPyrux
o0sacTel 3HaHUH.

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

BrImyckHHUK HAy4IHTCS:

— OnepupoBaTh MOHATHUSAMU: I€KAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJMHATHI BEKTOPA, YTOJ MEKIY BEKTOpaMH, CKaJIIpHOE MMPOU3BEACHIE BEKTOPOB, KOJNIMHEAPHBIE U KOMITJIaHAPHBIE
BEKTOPBI;

— HaXOJIWUTh KOOpAWHATHI BEPUINH Ky6a U IPAMOYT'OJIBHOT'O IMapauIeenunena, paCCToIHUE MEKAY ABYMS TOYKaAMU,

— HAXOJIUTb CYMMY BEKTOPOB M POMU3BEICHUE BEKTOPA Ha YHCII0, YOl MEXIY BEKTOPaMH, CKaJSIPHOE IPOU3BEICHHE,
packiiabIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpaM;

— 3a/1aBaTh IJIOCKOCTh YPaBHEHHUEM B JJEKapTOBOM CHCTEME KOOPAMHAT;
— pewIaTs NpoCTeHIINE 3a1a4 BBEACHUEM BEKTOPHOTo Oasuca.

Hcropus 1 METOABI MATEMATUKHU

BbimyckHHMK Hay4IHTCS:

—- OnuchIBaTh OTAEIBHBIC BBIIAIOIINECS PE3YIbTAThI, IOJYyUCHHBIC B X0 Pa3BUTHS MATEMAaTUKU KaK HayKH;
— 3HaTh IPUMEPhl MATEMaTHYECKUX OTKPHITUI U MX aBTOPOB B CBSI3U C OTEUECTBEHHOW U BCEMUPHON UCTOPHEH;
— IOHUMATh POJIb MaTEeMaTHKH B pa3BuTun Poccuy;

— NPUMCHATH U3BCCTHBIC MCTO/IbI IPU PCHICHUU CTAHAAPTHBIX U HECCTAHAAPTHBIX MATEMATUYCCKUX 3a/1a4; UCTI0JIb30BATh
OCHOBHBIC MCTOJbI JOKAa3aTCIbCTBA, IPOBOJAUTH JOKA3aTCIIbLCTBO W BLIIIOJIHATH OIIPOBCPIKCHUC,

— 3aMeyaTh U XapaKTepU30BaTh MATEMATHYECKUE 3aKOHOMEPHOCTH B OKpY>KaroIel 1eHCTBUTEIBHOCTH M HA UX OCHOBE
XapaKTepHU30BaTh KPacoTy U COBEPILIEHCTBO OKPY)KAIOIIETO MHpPA, a TAKXKe IMPOM3BEIEHUI HCKYCCTBA;

-IIPpCACTABIATh BKIIA/ BBIAAIOINUXCA MAaTEMATHKOB B PA3BUTUC MATEMATHUKU U MHBIX HAYYHBIX O6HaCTeI>'I;

-IIPUMEHSTH POCTEUIINE TPOrPAMMHBIE CPENCTBA U ANEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI ITPU PELIEHUU
MaTE€MaTHYECKUX 3a/]ad.

2.1. Conep:xanue Kypca (Aareopa)
JJIeMeHThI TEOPUH MHOKECTB M MaTeMaTH4YeCKOH JIOTHKH
DneMeHThl TEOPUU MHOXKECTB M MaTEMATHIECKOI JIOTUKH
Koneunoe MHOXXeCTBO, 3IEMEHT MHOYKECTBA, TIOJMHOKECTBO, ITepecedeHren 00beITNHEHNE MHOYKECTB, YHUCIIOBbIE
MHOXECTBA HA KOOPAMHATHON NPSIMON,0TPE30K, HHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOM TOUKOM,

Fpa(bI/I‘IGCKOere,I[CTaBJIeHI/Ie MHO>KECTB Ha KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH.

VYTBepkaeHne (BbICKa3bIBaHKE), OTPULIAHUE YTBEPKICHHS, HICTUHHBIE WIOKHBIC YTBEP)KCHHS, CIIEICTBHE, YACTHBIN
cilyuail o011ero yTBep K 1eHUs, KOHTPIIPUMED, 10Ka3aTeIbCTBO.



Yucaa u BBIPA'KCHUSA

Kopens n-if ctenenu u ero cBoiictsa. [loHATHE TIpenena YUCI0BOM MMOCIIeI0BATENBbHOCTH. CTEIeHb ¢ ICUCTBUTEILHBIM
rokKaszarelieM, CBOMCTBa cTeneHu. JleMcTBUs ¢ KOPHAMU HATYpPAIbHOW CTENEHU U3 YUCEIN, TOXKIECCTBEHHBIE
MPeoOpa30BaHus BIPAKEHUH, BKIFOYAIOIIUX CTESIICHH U KOPHHU.

Jlorapudm uncna. Jlecsituunsie U HaTypajibHbIe Jorapudmel. Yucio e. Jlorapupmuueckue Toxaectsa. Jeiicteus ¢
JorapuMaMu Yuces; MPOCTeHIInenpeoOpa3oBaHus BEIPaKCHNH, BKIFOUAIOIINX JOTapr(pMBI.

N3o0paxeHne Ha YUCIIOBOM MIPSIMOH IEJBIX M PAIIMOHATLHBIX YMCEII, KOPHEH HATypalbHOMN CTEIICHU M3 YHUCEII,
JToTapru(hMOB UUCEIT.

Tpuronomerpudeckast OKpy>KHOCTb, panraHHas Mepa yria. CHHyC, KOCHHYC, TAHT€HC, KOTAaHT€HC TPOU3BOJIGHOTO YTJIa.
OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO H CIECTBHS U3 HETO. 3HAYCHHUS TPUTOHOMETPHUIECKUX (PYHKINH IS yTIIOB
0°, 30°, 45°, 60°, 90°, 180°, 270° .

DopMyIbl IpUBEAEHUSL, CIIOKEHHS, POPMYJIIBI ABOHHOTO U TIOJIOBUHHOTO yTIIa.
YpaBHeHNs M HEPABEHCTBA

YpaBHeHus ¢ oHON niepeMeHHOM. [IpocTeiiye uppanroHanbHbie ypaBHeHu. JlorapudpMuieckue 1 rokasareibHbIe
ypaBHenus Buza loga (bx + ¢) = d,a”* ¢ = d (rae d MOkHO NpeCTABUTH B BUJIE CTENEHH C OCHOBAHMEM a UPALMOHAIBLHBIM
MTOKAa3aTeNIeM) B UX pelleHus. TpUroHoMeTpuiIecKre ypaBHEHMsI BH/IA Sin X = a, COS X = a, tg X = a, rae a — TabaudHoe
3HAYCHHUE COOTBETCTBYIOICH TPUTOHOMETPUYICCKON (DYHKIIMH, U UX PEIICHUS.

HepasenctBa ¢ ogHO# iepeMeHHO# Bra loga X
DyHKINU

[Monstue ¢pynkum. Hynm GyHKIHMH, POMEXYTKH 3HAKOIIOCTOSHCTBA, MOHOTOHHOCTH. Hanbompiiee 1 HanMeHsbIee
3Hauenus Gpynkuuu. [Tepuonnunocts GyHkun. YETHOCTH M HEUETHOCTD (QYHKITHIA.

CrenenHast, mokaszaTtelibHas U JiorapupMuueckre GyHKIUH; UX cBoiicTBa Urpaduku. CloKHbIe QYHKIIUH.

TpuroHomerpuueckue GyHKIHUHN Yy = COS X, y = sin X, y = tg X. ®ynkuusy = ctg x. CoiicTa u rpaduku
TPUTOHOMETPUYECKUX QYHKIUI. APKKOCHHYC,apKCHHYC, apKTaHT'€HC YNCIIa, apKKOoTaHreHe yncia. OOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKINH, HX CBOMCTBA U TPApHKH.

JjIeMeHThI MATEMATHYEeCKOI0 aHAJIHN3a

[IpousBoanas ¢pyHkunu B Touke. Kacarenbnas k rpaduky dpyakuuu. I'eomerpuueckuii 1 pusndeckuit cMbICT
npousBogHoH. [IpousBoanble anemenTapHbIX GyHKIMA. [Ipon3BoIHAs CyMMBI, IPOU3BEACHNUS, YACTHOTO, IBYX (DYHKIIHHA.
[NonsiTie o HenpepbIBHBIX QyHKIHAX. TOUYKH SKCTpeMyMa (MakcuMyMa M MUHUMYMa). VccrieoBaHre 371eMEHTapHBIX
(GyHKLMI HAa TOYKH SKCTPEMYMa,HAXOXI€HIE HAanOOIbLIEr0 1 HAMMEHBIIET0 3HAYeHUH (YHKIINH C
nomortponpon3BoaHoi. [lepBoodpasnast. [lepBooOpaszHbie anemeHTapHBIX pyHKITHI. [IN0Ianp KPUBOTUHEHHO
tpaneunu. ®opmyna Heiotona—IJleitOnumna. OnpenenéHHbIA HHTETPAI.

CraTucTuka u TeoOpuUus BepOHTHOCTeﬁ, JIOTUKA " KOMﬁHHaTOpI/IKa

Yacrora 1 BEpOSITHOCTH cOOBITHS. JIOCTOBEpHBIE, HEBO3MOXKHBIC M CITydaiiHble cOOBITHS. BhIuncienne BeposaTHOCTEH B
OIBITAX C PABHOBO3MOXXHBIMUAJIEMEHTAPHBIMU UCX0AaMU. PellieHne 3a1a4 ¢ IpUMEHEHUEM

KOMOWHATOPUKHU. BepoATHOCTh CyMMBI ABYX HECOBMECTHBIX COOBITHH. [[pOTHBOIOI0KHOE COOBITHE U €T'0 BEPOSATHOCTD.
[IpaBuiio yMHOMXEHMS BEPOITHOCTEN.

2.2. Conep:xanne kypca (I'eomeTpus)

Iloemopenue. Pemienne 3a1a4 ¢ NpUMEHEHHEM CBOMCTB (Uryp Ha IJIOCKOCTHU. 3a/laud Ha JOKA3aTeIbCTBO U IIOCTPOCHHUE
KOHTpIIpUMepoB. Vcronp30Banme B 3aa49ax MPOCTEHIINX JIOTHYECKUX MpaBuil. Pemenne 3a1a4 ¢ UCIOIb30BaHIEM
TEOPEM O TPEYTOJIIbHUKAX, COOTHOIIEHHH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX, (JaKTOB, CBA3AHHBIX C
4eThIpEXYroJabHUKaMu. Pelenne 3a1ay ¢ ucronp30BaHueM (pakToB, CBI3aHHBIX C OKPY)KHOCTSAMH. Pemenne 3ama4 Ha



M3MEpPEHUsI Ha TJIOCKOCTH, BEIYUCIICHHE JITTMH U IUIOMaAeh. Pewenue 3a0ay ¢ nOMOWwbI0 6eKMopog it KOOPOUHAM.
Harmsagras crepeomerpust: GUTypHI 1 BX H300pakeHus (KyO, mupamMuaa, mpu3Ma).

Torma, npsaMas 1 IJIOCKOCTh B IIPOCTPAHCTBE, aKCHUOMBI CTEPECOMETPUHN U CIICACTBUA U3 HUX.

B3anmHoe pacnosioxkeHre MpsSMbIX U IJIOCKOCTEN B MpocTpaHcTBe. [lapanienbHOCTh MPSAMBIX U TJIOCKOCTEH B
MpocTpaHCcTBe. M300paxkeHne NpOCTEHITUX MPOCTPAHCTBEHHBIX (UTYP Ha TUIOCKOCTH. PaccrosHus Mexay Gurypamu B
MPOCTPAHCTBE. YTIIbI B MPOCTpaHCTBE. [lepneHIuKyIIpHOCTh NPSAMBIX U IDIOCKOCTEH. [Ipoekius purypsl Ha TIOCKOCTb.
[Ipu3Haky neprneHANKYIIPHOCTH IPSMBIX U IIIOCKOCTEH B TPOCTPaHCTBE. Teopema o TpEX MepreHanKyIsIpax.

Mmuororpannauku. [lapamnenenunen. CBoiicTBa MPsMOYTOIFHOTO Mapajiesenue1a

Teopema [Iudaropa B mpocrpanctse. IIpu3ma u nmupamuna. [IpaBunbpHas nupaMuaa ¥ paBwiIbHAs pu3Ma. [Ipsmas
nupaMuga. DIEMEHTHI IPU3MBI U THPAMUJIBIL.

Tema Bpammenus: TUIUHIDP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO MUJIMHPA, MTPSIMOTO
KpyroBoro KoHyca. M3o0paxenue Ten BpamieHus Ha miockoctu. [IpencraBnenue 00 yceu€HHOM KOHYce, CeUeHHs KOHyca
(TmapanmnenbHOEe OCHOBAHHIO M IMIPOXOIAIIEE Yepe3 BEPUINHY), CEUCHHS IMIHHPA (TTapauiebHO U MePIEeHANKYIIPHO
ocn), cedeHns mapa. Pa3séprka nninHIpa 1 KOHYCA.

[Ipocreitmme koMOWHAIII MHOTOTPAHHUKOB U TEJ BPAIIEHUS MEXITy COOOi.

BeIuncnienre 3eMeHTOB IPOCTPAHCTBEHHBIX Guryp (p&opa, nuaronasnu, yrisr). [Inomans NOBEpXHOCTH MPABUIILHON
MUPaMUJIBL U IPSIMOU npu3MBL. [1iomans TOBEpXHOCTH MPSMOTO KPYroBOTO LMJIMH/PA, IPSMOTO KPYTOBOI'O KOHYCa U
mapa. [Tonstre 06 00bEMe. OOBEM HpaMUIBI ¥ KOHYCA, IPU3MBI U IwnHApa. O0BEM Iapa.

Tlooobnwvie mena 6 npocmparcmee. COOTHOIICHUS MEXTY TUIONIAIIMHU TIOBEPXHOCTEH M 00bEMaMU MOAO0HBIX TEIL.

JIBrKeHUs B IPOCTPAHCTBE: NapAJUIENIbHBIN IEPEHOC, LICHTPaIbHasA CUMMETPHSL, CHMMETPUSI OTHOCUTENIBHO IIJIOCKOCTH,
noBopoT. CBoiicTBa ABMkeHUH. [IpuMeHeHne ABMKEHHM IPU PEIICHUH 3a1a4.

BekTopsl M KOOPAMHATEL B IIPOCTPAHCTBE

CyMMa BeKTOpOB, yMHO)KeHI/Ie BeKTOpa Ha 9ucCJo, yFOH Me)Kle BeKTOpaMI/I. KOJIHI/IHeaprIe n KOMHJIaHapHLIe BeKTOpBI.
CkassipHOe Tpou3BeficHre BEeKTOpoB. Teopema 0 pa3sioskeHHH BEKTOpa M0 TPEM HEKOMILTAHAPHBIM BekTopaM. CKalsipHOe
MPOM3BEICHIE BEKTOPOB B KOOpAnHATax. [IpuMeHeHrne BEKTOPOB MPY PEIIEHUH 3a7a4 Ha HAXO0XKICHHE PACCTOSHHUIA,
JUTHH, TIOIAeH 1 00BEMOB.

YpaBHEHUE TUIOCKOCTH B IIPOCTPAHCTBE. YpaBHEHUE chephl B pocTpancTBe. Dopmysia Jyist BHIYUCICHHS PACCTOSIHUS
MEXJTy TOYKaMH B IIPOCTPAHCTBE.

Coaepxanue o0ydenus (Auaredpa)
10kaace (102 4, 3 4 B HemeJI0)
1. Ctenensn c AeiicTBUTEIbHBIM MoKa3aTeaeM (134)

JeiicTBuTenbHbIe uncia. beckoHeuHo yObIBaroIas reoMeTprueckas nmporpeccus. ApupMeTnieckuii KOpeHb
HaTypanbHOU cTerneHn. CTeneHb ¢ paluOHAIBHBIM U ACHCTBUTEIILHBIM MOKa3aTesIMU. OCHOBHASL Ye1b-00001IUTh
WCHCTEMATU3UPOBATh 3HAHHS O JCHCTBUTENBHBIX YHCIax; cOPMUPOBATH TOHITHE CTETICHHU C JCHCTBUTEIBHBIM
MOKa3aTeseM; oKa3aTh IPIMEHEHHUE OIpeIeIeHus apu(hMETHIECKOTO KOPHS M CTENEHH, X CBOICTBA MPH BHITIOJTHEHUN
BBIYUCIICHUN 1 TPe00pa3oBaHUU BBIPAKEHNH; O3HAKOMHUTH C TIOHATHEM IpeJielia MOCIeI0BaTeIbHOCTH.

2. Crenennas pynknus (164)

Crenennas ¢yHkuus, e€ cBoiicta u rpaduk. Bzaumuo o6patasle Gynkumn.CnoxHast GyHxuus. JpoOHo-nuneitnas
¢yHkuus. PaBHOCHIIbHBIE YpaBHEHHS U HEPAaBEHCTBA. MppanuoHalibHbIE YpaBHEHHS.



Ocnosnas yeab — 0000IUTH M CUCTEMATH3UPOBATH H3BECTHBIE U3 Kypca OCHOBHOM IIKOJIBI CBOMCTBA (QYHKITHIA;, U3yYUTh
CBOWCTBA CTEIEHHBIX (YHKIUIA U HAYYUTh IPUMEHSATh UX MPH PEIICHUN YPABHEHUH 1 HEPABEHCTB; IaTh MIOHATHE
PaBHOCUJIBHOCTH YPaBHEHUM, HEPABEHCTB, CUCTEM YpaBHCHUIN U HEPABEHCTB.

3. Iloka3aTenbHast pynkuus (114)

Iloka3aTenpHas (1)yHKIlI/I$I, e€ CBOMCTBa U rpa(bHK. Iloka3aTenbpHBIC YpaBHCHUA. Iloka3aTenbpHbBIC HCPABCHCTBA. Cucremsbl
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

OcHoenas yenb- 03HAKOMUTH CO CBOMCTBAMU TIOKA3aTeIbHON ()YHKIIMH;, BBECTH CIIOCOOBI PEIICHUS MOKa3aTEIbHBIX
YpaBHEHUH M HEPABEHCTB, CHCTEMBI IOKA3aTEIbHBIX YPaBHEHHA.

4. Jlorapudpmuueckas pynxuus (174)

Jlorapudwmer. CoticTa norapudmos. JlecsaTuansie n HatypaibHbIe Torapudmel. Dopmyna nepexoxaa. Jlorapudmuaeckre
¢dyskmms, eé cBoiictBa u rpaduk. Jlorapupmudeckne ypaBHenus. Jlorapupmudeckne HepaBeHCTBA.

CHOBHAA 1eNb- MUPOBATh MOHATHE JIOTapA(PMa YHCIIa; BbI TaTh YMEHHE IPUMEHATh CBOMCTBA JIOTapU(PMOB IIPH
O cdo 0BaTh 110 e Jiora a yucna; aboTa eHHE e CBOHCTBa JIOTa 0
pellieHAN YpaBHEHUIA; U3yYUTh CBOHCTBA JIoTapu(MUIecKoi GyHKIUH U TIOKa3aTh IPUMEHEHUE €€ CBOHCTBA IIPU
peleHn! JTorapupMUUECKIX YPaBHEHUI 1 HEPaBEHCTB.

5. Tpuronomerpudeckue popmyianl (244)

Pannannas mepa yria. [IoBopoT Touku BOKpyT Hauana koopAauHat. OnpeneieHne CHHyca, KOCHHyca U TaHT'€Hca yIia.
3HaKu CHHYyCa, KOCHHYCa U TaHT'€Hca. 3aBUCUMOCTb MEKAY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOT'O M TOT'O )K€ YIJIa.
Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCHHYC M TAaHTCHC yIJIOB O M —0.. Dopmyibl cinoxenus. CuHyc, KOCHHYC U
TaHTeHC ABOWHOTrO yria. CHHYC, KOCUHYC M TaHT'€HC MOJIOBUHHOTO yria. @opMyiel mpuseneHus. CymMMa U pa3HOCTh
cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB.

OcHogHasi yeib - 03HAKOMHTH C TIOHATHAMH CHHYCA, KOCHHYCa, TAHTCHCA U KOTAHT'€HCa YUCIIa; BEIPadOTaTh yMEHHUS
HNPUMEHSATH (OPMYJIIBI TPUTOHOMETPHH JUTS BBIYMCICHUS 3HAUCHHI TPUTOHOMETPHUUECKHUX (DYHKIMH M BBITIOIHEHHUS
npeoOpa3oBaHMii TPUTOHOMETPUIECKHUX BBIPAKEHHIT; 03HAKOMUTD C PEIICHHEM MPOCTEUIIIMX TPUTOHOMETPUIECKUX
ypaBHeHHH sinx=a, cosx=a, npu a=1,-1.0.

6. Tpuronomerpuyeckue ypapuenus (184)
VYpaBHeHue COS X = . YpaBHeHue Sin X = a. YpaBHenue tg X = a. TpuroHoMeTpryecKue ypaBHEHHUs, CBOISIIHECS K
anredpandeckuM. OZHOPOHBIE ypaBHEHUS. MeTobl 3aMEHbl HEM3BECTHOTO U PA3JIOKEHUSI Ha MHOXKUTENH. MeTox

OLICHKH JICBOH M NIPABOH YaCTH TPUTOHOMETPHUECKUX YPABHEHHH.

OcnosHas yeib- 03HAKOMUTD C TIOHSATUSIMH aPKCUHYCA, aPKKOCHHYCA, apKTaHT€HCa YMCIIa; BBIPadOTaTh yMEHHE PELIaTh
TPUTOHOMETPUYECKHE YPABHEHUS , HCIIOJb3YS PA3JIMUHBIE IPUEMBI PELIEHUS.

7. AToroBoe noBTopenue (3u4)
[IpeobpazoBaHue palMOHATIBHBIX, CTENICHHBIX, UPPAIMOHAIBHBIX, JIOTAPU(YMUUECKUX, TPUTOHOMETPUIECKUX BBIPAKEHHH.

11 kaacc (102 4, 3 U B HexEII0)

1.Tpuronomerpuyeckue pynkuuu (184)

O6nacTh onpeieieHns] © MHOXKECTBO 3HAUYEHHUH TPUTOHOMeTpHUYecKuX (PpyHKIHNA. YETHOCTD, HEUETHOCTD, IEPUOTUIHOCTh
TpuronomeTpuueckux GpyHkimii. CBocTBO QyHKIMH Y = COS X U €€ rpaduk. CBOHCTBO GyHKIMHU Y = SiN X U €€ rpaduk.
CaoiicTBo U rpaduku GyHKIMiA Y = tg X u y=ctgX. ObpaTHbIe TPUTOHOMETPUIECKHE PYHKIIH.

OcnosHas yenb-03HaKOMUTB CO CBOMCTBAMH TPUTOHOMETPHUYECKHUX (PYHKIMH, BEIpaOOTaTh YMEHHE IPUMEHSTh STH
CBOMCTBA MPHU PELICHUH YPaBHEHUI U HEPABEHCTB; 00OOIINTE U CUCTEMATU3UPOBATh 3HAHUS 00 MCCIIEAOBAaHUN (PYHKIIUHA
AJIEMEHTAPHBIMU METOJIaMH; BBIPAOOTaTh YMEHUE CTPOHUTH TPa(UKN TPUTOHOMETPUIECKUX (DYHKIIUH, UCTIONB3YS
pa3IHYHbIe IPHUEMBI IIOCTPOEHHS IpaduKOB.



2. IIpousBoaHas u e€ reoMeTpuuecKuii cMbic (194)

[Ipenen nmocnenosarenbHocT. HenpepbiBHOCT GyHKIMU. OnpeaencHue mpousBoanoii. [Ipasuna auddepeHnmupopanusl.
[IpousBoanas creneHHON QyHKuuU. [Ipon3BoaHas seMeHTapHBIX QYHKIUI. ['€OMETpUICCKHI CMBIC POU3BOIHOM.

OcnosHas yenb-03HaKOMUTH € TIOHSATHEM IIpeJieia IOCIeA0BaTeNbHOCTH, IIpeaena (pyHKINN, TPOU3BOIHOMN; BRIPa0OTATh
yMEHHUE HaXOJIUTh MIPOU3BOJIHBIE C TIOMOIIBIO (hopMyn nuddepeHIUpOBaHNS; HAXOAUTh YPaBHEHHE KacaTelbHON K
rpaduKy GYHKLIUH, pelIaTh MPaKTHYECKHUE 33/1a4H Ha IPUMEHEHUE MOHATHUS IPOU3BOTHOH.

3. [IpuMeHeHHEe MPOU3BOAHOI K HccaenoBaHni0 Gpynknmii (134)

Bospacranue u yosiBanue GyHKIUU. DKcTpeMyMbl GyHkunu. Hanbomnpiee 1 HanMeHblee 3HaYeHUs (PyHKIMH.
IIpousBoaHas BTOPOro nopsiaxa, BEITYKJIOCTs U TOUKH neperuda. Iloctpoenue rpadukos GhyHKIuiL.

Ocnosnast yenb-TIoKa3aTh BO3MOXXHOCTH TIPOU3BOIHOM B HCCIIEIOBAHIH CBOWCTB (DYHKIIMH M IOCTPOCHUU UX TPa(UKOB.
4.IlepBooOpa3nasi 1 uHTEerpaa (134)

[lepBoobpa3znas. [IpaBua HaxoxaeHMs TIepBo0OpasHbIX. [Imomane KpuBoMMHEHOM Tpanennu. MHTErpan u ero
BbIuHcIeHHE. [IpuMeHeHre NHTEerpasoB Ajsl peleHns PU3MIeCKUX 3a1ad.

OcnosHas yenb-03HaKOMUTH C TIOHSATHEM MHTETpajla i MHTETPUPOBAHUEM Kak orepanueii, oopaTHon
Qg depeHIMPOBaHUIO; BBIPa0OTaTh yMEHNE HAXOUTh TUIOMAlb KPUBOJITUHEWHON Tpaneun, penaTh NpocTeiime
¢bu3nyeckue 3a1a41 ¢ IOMOILBIO UHTErpaa.

5. KomounaTopuka (114)

[IpaBuno npousseaenus. Pazmemenust ¢ moBropenusimu. [lepecranoBku. Pasmenienus 6e3 moBtopenuii. Coueranus 6e3
nmoBTOpeHu u OnHOM HeroTOHA.

Ocnosnast yenb-BrIpadaTHIBATE KOMOMHATOPHOE MBIIIICHHUE; O3HAKOMHUTH C TEOPUEH COCMHEHHIT; 000CHOBATH (POPMYITY
onnoma HeroroHa.

6. DJ1eMeHTBI TeopuH BeposiTHOCTel (94)

BepositHOCTh cOOBITHA. ClO’KeHHE BEpOsITHOCTEH. BeposTHOCTE Mpon3BeieHNsI HE3aBUCHUMBIX COOBITHH. .
OcnosHas yenb-03HaKOMUTH € TIOHSTHEM BEPOATHOCTH CIIyYaiHOTO HE3aBUCHMOTO COOBITHSI; BEIpa0OTaTh YMEHHUE
pemaTh 3aga4u Ha IPUMEHCHUEC TCOPEMBI O BEPOATHOCTU CYMMBI ABYX HECOBMECCTHBIX COOBITH U Ha HaXOXIACHUEC
BEPOATHOCTH NIPOU3BECHHSA JBYX HE3aBUCUMBIX COOBITHI.

7. AToroBoe noBTOpeHue Kypca anaredpbl M HayaJ anaan3sa (194)

DyHKIWMS, ONpeIeeHre, CIIoco0bl 3a/IaHus, CBOWCTBA (DYHKIINiA, CBE/ICHHBIE B OOIIYIO CXEMY HCCIICIOBAHUS (DYHKIIUH
(nmuueitHas, y=K\x, KBajpaTHUHas).

[loka3zarenbHas QyHKIMS, €€ cBOWCTBa U rpaduk. Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM CBOWUCTB (PYHKIHH.
Jlorapudmuyeckas ¢pynkuus y=logex , e€ cBoiicTBa u rpaduk. Pemenue 3aga4 ¢ UCTIONB30BaHUEM CBOMCTB (DYHKIIMH.

Tpuronomerpuueckue GyHKIUH (Yy=COSX , y =SinX ,y=tgx , y=ctgx), ux cBoMcTBa U rpaduku. Penrenue 3ajau c
WCIIOJIb30BAHUEM CBOUCTB (PYHKIIWH.

ToxnecTBeHHBIE IPEO0OpPa30BaHMsl CTETEHEH ¢ pallMOHATIBLHBIM [TOKa3aTelneM, HPPallMOHAIbHBIX U JOrapu(pMUIecKuX
BBIPA)KECHUM.

TO)KI[GCTBCHHBIC npeo6pa303aHI/1ﬂ TPUTOHOMETPHUICCKUX BBIpa)KeHHﬁ.

Pemenne padrOHAJIbHBIX U UPppAlMOHAJIBHBIX, TOKA3aTCIbHBIX U J'IOFapI/I(l)MI/I‘-IeCKI/IX ypaBHCHI/Iﬁ 1 UX CHUCTEM.



Penienue TpUuroHOMEeTpUUECKUX YPAaBHEHUH.

Ocnosnas yeab: 0000IIUTH U CUCTEMATU3UPOBATH CBENICHUS O BCeX BUIaX (DYHKIIMH, H3ydaeMbIX B Kypce MareMaTuke; o
BCEX BHJIaX YPaBHEHUH M BBIPAKECHHSX, M3yIaeMbIX B Kypce MaTeMaTHKe.

Copepxanue o0yuenus.I'eomerpus.
10 kaacc (68 yacos , 2 yaca B HeJleJII0).
1. Benenue. 3 4
[Ipeamer crepeomMeTprur. AKCHOMBI CTEPEOMETPHH.

OcHOBHas 11eJTb — MO3HAKOMUTH YYAITUXCA C COAePKaHUEM Kypca CTEPEOMETPHH, C OCHOBHBIMH MTOHSTHSMH H aK-
CHOMaMH, PUHATHIMU B TAHHOM KypcCe, BBIBECTH MEPBBIE CIECTBUS 3 AKCHOM, 1aTh PEACTABICHHE O TEOMETPUIECKUX
TeJaxX ¥ UX MOBEPXHOCTAX, 00 N300paKEHUU POCTPAHCTBEHHBIX (DUTYP Ha YESPTEKE, O MPUKIATHOM 3HAUYCHUH
TeOMEeTPHU

2.J1apaiieIbHOCTH NPSAMBIX M INIOCKOCTeM. 20 4
[TapannensHOCTH MPAMBIX, IPAMON U IIIOCKOCTH. B3anMHOe pacmonokeHne AByX NPsIMBIX B IPOCTPAHCTBE. YTOI MEXKIY
JAByMs NpsiMbIMA. [lapaiensHocTh miockocTel. TeTpasap u napajiesenumnen.

OcHoBHas 1eNTb — c(OPMHUPOBATH MTPEACTABICHHUS YUAIIMXCS O BO3MOXHBIX CIy4asx B3aHMHOTO PACIIOIOKEHHS JBYX
MIPSIMBIX B IPOCTPAHCTBE (MIPsIMBIE TIEPECEKAIOTCS, MPsIMbIE MTapallIeNIbHbL, IPSIMbIE CKPEIINBAIOTCA), IPSAMON U IIJI0C-
KOCTH (TIpsiMasi JIGKUT B IJIOCKOCTH, PSMAasi ¥ INIOCKOCTh IIEPECEKAIOTCS, IPAMAasi M IUIOCKOCTH MapajiesbHbl), H3YIUTh
CBOICTBA M MPU3HAKH MapaIEIbHOCTH MPSIMBIX U INIOCKOCTEN.

3.JlepneHAMKYJISIPHOCTH HPSIMBIX M IJIOCKOCTEl. 20 4
[TepnenAuKyJIApPHOCT NPSAMOM U TUIOCKOCTH. [IeprIeHIUKYIISIp M HAKJIOHHBIE. YTOJI MEKIY IIPSMOM U INIOCKOCTBIO. J[BY-
rpaHHbId yroiu. [lepneHauKyaspHOCTb MIIOCKOCTEN.

OcHOBHas 11eJ1b — BBECTH MOHATHS MEPIEHIUKYIIPHOCTH NPSMBIX U IIIOCKOCTEN, N3YyYUTh IPU3HAKY MEPIICH-
JUKYJSIPHOCTH NMPSIMON U MJIOCKOCTH, JBYX INIOCKOCTEH, BBECTH OCHOBHBIE METPUYECKHE MOHATHUS: PACCTOSHNE OT TOUKU
710 TUIOCKOCTH, PACCTOSHHE MEXYy NapaieIbHBIMH IJIOCKOCTAMH, MEX1y NMapajljebHBIMUA MPSIMOM U IIOCKOCTHIO, pac-
CTOSIHHE MEXY CKPEIMBAIOIIIMHUCS MPSIMBIMHU, YTOJI MEX/TY MPSIMON U TIIOCKOCTBIO, YTOJ MEXAY ABYMS INTIOCKOCTSMH,
M3Yy4HTh CBOWCTBA MPSAMOYTOJIBHOTO MapaJuIeeNHIEaa.
4.MHororpaHHuku. 16 4
ITonsitne mHOTOrpanHuka. [Ipusma. [Iupamuna. IIpaBunbHbIE MHOTOTpaHHHUKH.
OcHoBHas 1eJIb — MO3HAKOMHTh YYaIIUXCS C OCHOBHBIMHU BUJJAMH MHOTOTPaHHHUKOB (MIPU3Ma, TUPaMUAa, yCeUeHHAs
nupamuza), ¢ Gopmysoi Ditepa Ui BEITyKJIBIX MHOTOTPaHHHUKOB, C IPAaBUJIBHBIMH MHOIOT'PAaHHUKAaMH U 3JIeMEHTaMU
WX CHMMETpPHUH.
5.11oBTOopenue kypca 10 kiaacca. 9 4
[TapamtenbHOCTH NPSAMBIX U IUIOCKOCTEN. 1IepeHIUKyYISIPHOCTD NPSIMBIX U INIOCKOCTEH. MHOTIOIrpaHHHKH.

11 kaacc (68 yacoB: 2 yaca B Heled10).

1.Huaunap, kouyc, map. 16 u

IMoustre munuHapa. [lnomnans mnoBepxHocty nunuHapa. [loustre konyca. [lnomaas moBepXHOCTH KOHYCa. Y CEUCHHBIH
konyc. Cdepa u map. Bzaumuoe pacrnonoxenue cepsl u miockoctu. KacarenpHas miockocts K chepe. [Tnomians

cepsl.

OcHOBHas 11eJTb — JaTh YYAIMMCS CHCTEMATHUECKUE CBEICHHUS 00 OCHOBHBIX TENaX U MOBEPXHOCTSAX BPALICHUST —
HWIMHIpE, KOHYyCce, cdepe, mape.



2. O0neMbl Te1. 18 g

O0BeM IPSAMOYTOIBHOTO Mapautenenunena. O0beMbl IPSIMOU MPU3MBI U ITHHAPA. OOBEMbI HAKIIOHHOH MTPU3MBI, TTH-
pamuabl ¥ KoHyca. O0beM Iapa U miomanb chepol.

OcHoOBHas OCJIb — BBCCTH ITOHATHC 00beMa Tejia U BEIBECTH (I)OI)MYJ'ILI JJIs1 BBIYUCIICHUA 00BEMOB OCHOBHBIX MHOI'OrpaH-
HUKOB U KPYTIJIBIX TCJI, U3YYCHHBIX B KYypC€ CTCPCOMETPHUHU.

3.BekTOpHI B IpOCTPaHCTBE. 7 4

IlonsaTue BCKTOpa B IPOCTPAHCTBC. CroxeHre ¥ BEIYUTAHUC BCKTOPOB. YMHOXKEHHUE BCKTOpa Ha YUCJIO. KOMHJ’IaHapHI)IC
BCKTOPHBI

OcHOBHAs 1e/Tb- 3aKPEIUTH U3BECTHHIC U3 Kypca IIAHUMETPUH CBEICHUS O BEKTOPaxX U ACUCTBUIX HAJ HUMU, BBECTH
MOHSTHE KOMIUIAHAPHBIX BEKTOPOB B MPOCTPAHCTBE M PACCMOTPETH BOMIPOC O PA3I0KEHUH BEKTOPA IO TPEM JTaHHBIM
HEKOMILTaHAPHBIM BEKTOPAM.

4. MeToa KoopaAuHAT B pocTpaHcTBe. ABukeHus1. 144
Koopaunatel Touku u KoopauHaTHl BekTopa. CKalspHOEPOU3BEIeHIE BEKTOPOB. J[BHKEHMUS.

OcHoBHag 11e7Tb — c(OPMHUPOBATH YMEHHUE YUAIIUXCS IPUMEHSATh BEKTOPHO-KOOPIMHATHBINA METO] K PEIICHUIO 3a1a4 Ha
BBIYUCIICHHUE YTIIOB MEXY IPSAMBIMU U INIOCKOCTSMH U PACCTOSHUNA MEXAY ABYMs TOYKaMH, OT TOYKH JI0 INIOCKOCTH.

5. IloBTOopenue 13

Hunuanap, konyc, map. O0beMbl Tesl. MeTo; KOOpIAWHAT B MPOCTpaHCTBE.3aAa4l Ha pa3inyHble KOMOUHAIIUK KPYTIIBIX
TeJl U MHOTOTPaHHUKOB

Ocnosnas ueﬂb-0606H_II/ITL N CUCTEMATU3NPOBATH CBCACHUA O TCJIaX Bpallil€HUA, O HAXOXKICHUU UX O6”b€MOB;

MPUMEHEHUH METOJja KOOPIUHAT B MPOCTPAHCTBE.

4acCcoB, 0OTBOAMMBbBIX HA OCBOCHHEC Ka?l()]OI‘/‘I TEMbI

3. TemaTuuyeckoe NJIAHUPOBAHUE, B TOM YHCJIe ¢ Y4eTOM MPOrpaMMbl BOCIIMTAHUSA € YKa3aHHeM KOJIMYecTBa

B coorBercTBuM ¢ yueOHbIM mmaHoM MBOY COIII Ne21 um. H.E.Ckro0uenkobenopedeHCKkoro paliona Ha U3y4eHUE
anreOpbl 1 Havyan aHanu3a B 10-11 kimaccax Ha cTyneHH cpeHero oopazoBaHus oTBoAUTCS 204 y4eOHBIX 4acoB, B TOM
gucine B 10 kiacce 102 yueOHBIX "aca u3 pacdera 3 yueOHBIX Yaca B Hezelmo, B 11 kmacce 102 yyeOHBIX daca u3 pacuéra
3 yueOHBIX yaca B HEAEIIIO.

10 kaacc,aareépa

= OcHoB-
2]
= 2 = HbICHAIl
BN s b
v s s aB-
: Tembt : OcHOBHBIE BH/IbI IESITEJILHOCTH 00yYAKOIIUXCS JIeHUABO
& « (Ha ypoBHe YHHBePCAJIbHBIX Y4eOHBIX JIeiicTBHIA) cumura-
g 3 TeJbHOM
= = AeATe/Ib-
HOCTH
= 13 JleiicTBUTENBHEIE YHCIIA 1 HaxoanTts cymmy OeckoHEeIHO yOBIBatomIei 1,3,5
E BeCKOHe‘lHO y6LIBaIOIHaﬂ 2 TCOMETPHUUCCKOU ITPOTPECCUN. HepeBO}II/ITB 6CCKOHe‘IHyIO 2’4
é reOMETPUYECKas POrpeccus MIEPHOINIECKYIO IpoOb B OOBIKHOBEHHYIO. [IprBOANTE 5
v MIpUMEPEHI (JaBaTh ONpeeeHIe) apuPMETHIeCKUX KOpHEH
= Apudmerrueckuii KOpeHb PHMEP (}lv pen ) apu p 5,6
= o 4 HaTypaJbpHOH crenieHu. [10sCHUTE Ha mpUMepax MOHATHE
2 HATypaJIbHOU CTEIIEHU .
= CTEIEHH C JIIOOBIM JAeHCTBUTEIIHHBIM IT0Ka3aTesIeM. 37
= Crenenb ¢ palMOHATBLHBIM U 4 [IpuMensTH MpaBUIa AEUCTBUH ¢ pagUKaIaMH, J
= 3 JACUCTBUTEIbHBIM ITOKA3ATE/IAMU BBIP2KCHHUSIMHU CO CTEIICHSAMH C PALIMOHATBHBIM
: 5 Ypok 00001eHHs U 1 mokasaresneM (JIF0OBIM JIeHCTBUTEIEHBIM TIOKA3aTEeIIeM ) 24,7
= 5 CHUCTEMAaTU3ALIMK 3HAHUI IIPY BBIYUCIICHUSIX ¥ IPE0Opa30BaHMSX BBIPAKECHUH.
o
5 5 KOHTpOJ‘ILHaﬂ pa6OTa Ngl HOKaBBIBaTI) TOXKACCTBA, COACPIKAIIIUC KOPEHb 5
= 1 HATYypaJbHOH CTEIICHN M CTETIICHHU C JTF0OBIM
O = JEWCTBUTEIBHBIM ITOKA3aTENEM, TPUMEHSIS Pa3INYHbIC




CITOCOOEI.

cucTeMaTH3alluy 3HAaHUHN

16 Crenennast QyHKITHS, €€ . 3,6
. Mo rpadukam creneHHbIX GYHKIMH (B 3aBUCUMOCTH OT
CBOHCTBA M rpadHK 3 MIOKa3aTelsl CTETICHN) ONMCHIBATH MX CBOWCTBA
(MOHOTOHHOCTbB, OTPAHUYEHHOCTH, YETHOCTB,
HE4IETHOCTH).CTPOUTH CXEMATHYECKH rpauK CTETIEHHOH
B3anmHo oGpaTHbie 5 (YHKIMH B 3aBUCHMOCTH OT NPHHAJUIEKHOCTH NOKA3ATEN | 2 4
dynxun. Croxuas GpyHKIms CTENCHH (B aHAINTHIECKON 3aIIMCH PACCMaTPUBAEMON
(YHKIMN) K OTHOMY M3 PaCCMaTPUBAEMBIX YHUCIOBBIX
MHOXXECTB (TIpH TOKa3aTeNsX, IPUHAIIICIKALTIX
MHOXKECTBY LIEJIBIX YHCEJI, ITPH JIFOOBIX JIEHCTBUTEIBHBIX
JpobHo-nuHeiiHas QyHKIHs MOKa3aTelsix) U IepednciaTh e€ cBoiictBa. OnpeaensTh, 2,6
1 siBIIsieTcst 1M pyHKIMs ooparumoit. CtpouTs rpaduk
CIIOHOH (QYHKIIMH, TPOOHO-pAlMOHAILHOHN (hyHKIUH
PaBHOCHIIbHBIC YPABHCHHUS H D7EMEHTAPHBIMH METOTAMH. [TpuBoauTH MpHUMEPHI 1,7
HepaBeHCTBa CTETIeHHBIX (VYHKIHH (3aJaHHBIX C IIOMOIIBIO0 (hOPMYJITBI
3 i TpaduKa), 001aJaloNuX 3aJaHHBIMI CBOMCTBAMH
(HampuMep, OTpaHNYEHHOCTH). Pa3bsICHUTD CMBICIT
MIEPEYNCIICHHBIX CBOMCTB. AHAIN3UPOBATh [TOBEACHUE
HppannoHaibHble ypaBHCHHUA (GyHKIMH Ha pa3NUYHBIX yJacTKaxX 00JacTH ONpeeIeHus, 3.4
4 CpaBHMBAaTh CKOPOCTH BO3pacTaHus (YObIBaHUs) (QYHKIIHH.
DopMynupOBaTh ONPEAEICHUS IEPEUUCICHHBIX CBOKCTB.
§ VppaioHanbHble HePaBEHCTBA Pacnio3HaBaTh paBHOCHIIBHBIE TIPEOOPa30BaHMUA, 2,7
5 _ npeoOpa3oBaHusl, IPUBOJSIIUE K YPABHEHUIO-CIICICTBHUIO.
= PewaTte npocreiiniie UppalioOHaIbHbIE YPABHEHHUS.
S Pacnio3nars rpauku 1 CTpOUTH TpaduKy CTEIEHHBIX
> Ypoxk 06o0uIeH s U 5 GyHKIMHA, HCTIONB3YSA TPadONOCTPOUTENH, U3YUATh 2,5,7
E CHUCTCMATHU3allNH 3HAHNH 2 cBoMicTBa (PyHKIWIA 10 X Tpadukam. DopMyITupOBaTh
) THIIOTE3BI O KOIMYECTBE KOPHEH ypaBHEHHH, COJIep KaIINX
a:a CTENEHHbIC (DYHKLUH, U IPOBEPSTH UX. BRITOIHATH
Q npeoOpa3oBaHus rpa)MKOB CTENCHHBIX (YHKIHIL: 5
Kontponsnas pabora No2 1 HapauIeIbHBINA TepeHocC
= 11 TTokazarenpHas (IJYHKHPUI, eé 5 o rpadukam moka3aTeabHON (PYHKIIUHM OMKUCHIBATH €& 1.4
§ CBOIiCTBa M rpaduk. CBOMWCTBa (MOHOTOHHOCTb, OTpaHMUYEHHOCTH). [IpuBOAUTE
E TTokasaTenbHbIC YPABHCHHUS 3 MIPUMEPHI MTOKA3aTeIbHON (PYHKITUH (3guaHH0171 C 3 2.3
= ITokazarenbHbIe HEPABEHCTBA 2 TTOMOIIBIO (bOpr,yHH wm rpaguka), obaanaromeii 4,7
= CreToMEl TOKA3aTCBHEIX 3aJlaHHBIMH CBOMCTBaMH (HarmpuMmep, Ol']iaHI/I‘{eHHOCTI/I). 56
g N 2 Pa3bsICHATH CMBICH NIEPEUUCIICHHBIX CBOHCTB. '
= YPABHCHIHN U HCPaBCHCTB AHanu3npoBath noBejeHNe QyHKINI Ha Pa3IMUHbBIX
s VYpok 060061enus n 1 y4acTKax o0JacTH omnpeneneHus .Pemare npocreiiniie 1,5
g CHCTEMaTH3allM1 3HAHUN NOKa3aTeJbHbIE YPaBHEHUsI, HEPABEHCTBA U MX CUCTEMBI.
g KontponbpHas padora Ne3 Pernathb nokasaTelbHble ypaBHEHUS METOAMH 5
é Pas3IIoKEHUs] HAa MHOXKHTEIH, CIIOCOOOM 3aMEHBI
HEW3BECTHOI'0, C MCIIOJIb30BAaHUEM CBONCTB (DYHKIHH,
pelars ypaBHEHHUs, CBOASIINECS K KBaJIPATHBIM,
UppalroHaNbHbIM. Pacrio3HaBaTh rpad)uKu U CTPOUTH
rpaduK oKa3aTenbHON QYHKIINHU, UCTIONb3YS
rpadonoCTpOUTEINHN, N3y4yaTh CBOMCTBA (DYHKIIUH IO
rpadukam. @opMyIHPOBATH TUIIOTE3bI O KOJIMUYECTBE
KOpHEH ypaBHEHHUH, COAEPKAIIUX MTOKa3aTEIbHYIO
(YHKIMIO, ¥ IPOBEPATH UX. BrINosHATE peobpazoBanus
rpaduka nmoxasaresbHON QyHKIUH: TapauIebHbIA
MIEPEeHOC, PacTsHKeHUE(CKATHE) BAOJIb OCH OpJIMHAT.
[IpuMeHATH CBOMCTBA MOKA3aTENFHON (DYHKINHU IPH
pelLIeHUH NPUKIIAIHBIX 33/1a4.
17 Jlorapudmer 2 BhImonHsATs npocTeiiime npeodpasoBaHus 2,6
CBoiicTBa JIorapu¢pMoB 2 J'IOF%pI/I(i)MI/IquKI/IX BBIPAXKEHUI C UCIIOJIb30BAHUEM 57
JlecATHYHBIE 1 HATYPAIbHBIE CBOICTB norapmblidma, € MOMOMIBIO TIEPexo/ia. 1'[9 rpaduky 3,4
= norapudmeL. opmyia 2 sorapu(pMIYecKoi QYHKIMN OIHMCHIBATh €€ CBONCTBA
< (MOHOTOHHOCTb, OTPaHUYEHHOCTS). [IpUBOUTE IPHUMEPEI
§ ficpexona — norapumMudeckoil QyHKINH (3aJaHHOH C TOMOIIBIO
s HOFapI/I(i)N{‘I/I‘leCKI/Ie dynkims, e 3 ¢dopmynsl wim rpaduka), obaagarone 3a1aHHBIMI 2,6
E CBOJICTBA U rpauk CBOMiCTBaMHM (HAIIPUMEp, OTPAaHUYCHHOCTH). Pa3bsiCcHATH
'g" g Jlorapudmudeckrue ypaBHEHUS 3 CMBICTI IEPEYUCIICHHBIX CBOMCTB. AHAJIM3UPOBATh 2,34
= E Jlorapudmuueckue HepaBeHCTBa 2 noseeHne QyHKIUH HA Pa3IMYHBIX YIACTKaX 00IaCTH 57
5B Ypok 06061eH s U OIIpe/iesIeHHs, CPABHUBATH CKOPOCTH BO3PACTAHHMS 1,3
= & 2 (yObIBanms) pyHKumit. @opMyIHpOBaThH ONPEACICHUS




NepevYrCICHHBIX CBOMCTB. PemaTs npocTeiinue 5
norapu@MUYEecKie ypaBHEHHUS, TorapupMuIecKre
HEPaBEHCTBA M MX CHCTEMbI. PeliaTs orapuMuueckue
ypaBHEHHS Pa3IHYHBIMU MeTOaMu. Pacmno3HaBath
rpaduku u CTpouTh rpaduk iorapudmuueckoit GpyHKuny,
UCTIONB3YS TPadOIOCTPOUTEINH, H3ydaTh CBOHCTBA
¢yHKIMHN 10 TpaduKaM, GOpPMYIHPOBATH THIIOTE3HI O
KontponbHas padora Ned 1 KOJINYECTBE KOPHEW ypaBHEHHUI, COAEPIKALINX
JorapuMIYecKyto (YHKIHIO, ¥ TPOBEPATH HX.
BrmonHATs mpeodpa3zoBanus rpaduka JorapupMIIecKoi
(GYHKIMHA: TapayieNbHbIA IEPEHOC, pacTsDKeHUE (CHKaTHE)
BJIOJIb OCH OpJAMHAT (OCTPOEHHE rPaKOB C MOAYIISIMH,
noctpoeHue rpaduxa oopaTaoi pynkmn).[IpumensTs
cBoO¥icTBa MorapupmMudeckoil GQyHKIMH PU PEIICHAH
MPUKIHBIX 337124
24 | PanmanHas Mepa yria 1 [lepeBoanTh rpaycHYIO MEPY B PaJMaHHYIO U 0OpaTHO. 4.7
[ToBOPOT TOUKH BOKpYI Hayasa 5 Haxomuts Ha OKPY’KHOCTH MOJIOKEHHE TOUKH, 1,3
KOODMHAT COOTBETCTBYIOLICH JAHHOMY JCHCTBHTEILHOMY
OLDeICICHIC CHEYCA. KOCHAYCa yuciny.HaxonuTe 3Haku 3HaUSHU CHHYyCa, KOCHHYCa, 45
pedl yea, y 2 TaHTCHCA YKCIIa. BRSBTS 3aBUCHMOCTD MEXKIY CHHYCOM, |
W TaHI'€Hca yria
KOCHHYCOM, TAHT€HCOM OJJHOT'O M TOT'O K€ yra.
3HaKu CHHyca, KOCHHYCa 1 1 [IpuMeHATh JaHHBIC 3aBUCUMOCTH JUTS IOKA3aTeNIbCTBA 2,6
TaHIeHca ToXaecTBa. [IpUMEHSTE IpH TPpeoOpasoBaHUAX U
3aBUCUMOCTh MEXYy CUHYCOM, BBIUUCIICHUSX (POPMYJIbI CBA3H TPUTOHOMETPUYECKHUX 47
KOCUHYCOM U TAaHT'€HCOM 2 (GyHKIUN YTIIOB 0 ¥ —0., (JOPMYIIBI CIIOKEHUS, POPMYIIBI
OJIHOTO M TOTO K€ yIJia JIBOMHBIX W TIOJOBHHHBIX YIIIOB, GOPMYJIbI IPHBEACHHUS.
TPUrOHOMETPHUECKHE 3 [TpumeHsTh BCce N3ydeHHBIE CBOMCTBA U (YOPMYIIBI U 5,6
TOXIIECTBA pELIeHNH 3a71ad .
CuHyC, KOCHHYC ¥ TaHTE€HC 1 3,4
YTJIOB (L U1 -0
= DopMyIBI CII0KEHHUS 3 2,7
% Cunyc, KOCHHYC H TaHIeHC 5 3,5
2 JIBOMHOTO yria
£ CuHyC, KOCHHYC U TaHTE€HC 1 4,7
e IIOJIOBUHHOIO yIJia
§ DopMyIIbl TPUBEICHHS 2 6,7
T CymMa 1 pa3HOCTh CHHYCOB. 5 2,4
& CyMMa U pa3HOCTh KOCHHYCOB
2 [IponsBenenue cuHYCOB U ) 2,7
S KOCUHYCOB
e Ypok 06001meHus u 1 3,5
E.. CHUCTEMaTHU3allu1 3HAaHUMN
= KonTponphas pabora Ne5 1 S
18 YpaBHeHHe COsSX=a 3 Haxoauts apkcuHyc, apKKOCHHYC, apKTaHT'€HC 2,5
VpaBHeHue Sin X = a 3 JeHCTBUTENBHOTO YHCIIA, TPAMOTHO (hOpMyIHpPYs 6,7
VpasHenue g X = a 3 onpenenenue. [IpuMeHaTs cBoiicTBa apKcuHyca, 35
T apKKOCHHYcCa, apKTaHreHca yncia. [IpumeHsTs GopmyIibl 47
PHTOHOMETPHHCCKHC JUIsL HAXOKACHUSI KOPHEN ypaBHEHUM COS X = a, Sin x '
YPaBHCHIA, CBOIIMECAH K 4 = a,tg X = a .Pewate TpuroHOMeTpUYECKUE YpAaBHECHHS:
= anredpandeckuM. OTHOPOIHbIE JIMHEHHBbIE OTHOCUTEIBHO CUHYCa, KOCUHYCA, TAHT€HCa
= YPAaBHCHUA. yria (4ucna), CBOASAIINECs K KBaAPATHBIM U JPYTUM
2 MeTo/1bl 3aMEHBI HEU3BECTHOTO anreOpandecKuM YpaBHECHUSAM MOCIE 3aMEHBI 2,7
2 H Pa3JIOKEHUSI HA MHOXKUTENH. HEHM3BECTHOTO, CBOJISIINXCS K TPOCTEHIITM
& MCTO)I OILICHKU JIEBOU U npaBoﬁ 3 TPUTOHOMETPUICCKUM YPABHCHHUAM MOCJIC PA3JIOKECHUA HA
@ YACTH TPUTOHOMETPUUYECKHX MHOXHUTEIU. [IpUMEHATh Bce H3yUeHHbIE CBOWCTBA u
% ypaBHeHHii. CIOCOOBI PelICHHs] TPUTOHOMETPUYECKUX YPaBHEHUIT 1
2 CHCTEMBI TPHTOHOMETPHICCKHX HEpPaBEHCTB MPH PEIICHNH MPUKIAIHBIX 3a7a4. 15
E_ ypaBHEHUI
g TpuroHomerpuueckue )
S HEepPaBEHCTBA
e Ypox 060011eHus 1 1 2,6
i CHUCTEMAaTU3ALIMK 3HAHUI
&= KonTtposbHas pabora Ne6 1 5
~ 3 IIpeobpazoBanme 1 IpuMeHsTh NpaBmwia AHCTBUIA ¢ paJuKaIaMu, 5,7




paIoHaNbHBIX, CTETIEHHBIX,
MpparOHATBHBIX,
norapu()MHUYECKUX,
TPUTOHOMETPUUECKHUX
BBIPAXKEHUM.

BBIPKEHUSIMU CO CTETICHSIMHU C PALOHAIBHBIM
roKazaTesieM (JIF00BbIM JIeHCTBUTEIILHBIM [TOKa3aTeIeM)
TIPY BBIYUCIICHUSIX ¥ IPE0OpPa30BaHUSIX BBIPAKCHUH.
BrimonuaTe npocreiimue npeodpasoBaHus
Jorapu(p)MHYECKHUX BBIPAXKESHUH C HCIIOJIb30BAHUEM
CBOWCTB Jlorapu(MOB, C TIOMOIIEI0 Tiepexoaa. [IpumenaTs
IIpU IPeoOPa30BAHUIX U BBIYUCICHHUAX (POPMYJIIBI CBSI3H
TPUTOHOMETPUYECKUX (PyHKIHMI yIiioB o 1 —0, HOpMyIIsl
CIIOXKEHU, (POPMYIIBI IBOWHBIX M MOJOBHHHBIX YTJIOB,
(hopMyIIBI IPUBEIEHUS

Pemenne nppanuoHaibHbIX, 2,7
IMOKa3aTEbHBIX, PewaTe npocreiinme nppanuoHaibHbIE, TOKa3aTeNbHbIE,
norapu(hMUIECKIX 2 sorapu(MIYecKre, TPUTOHOMETPUUECKHE YPAaBHEHUS 1
TPUTOHOMETPUYCCKHUX HCPaBCHCTEA
YpaBHEHUI 1 HEPABEHCTB
11 kiace
5 OcHoBHBIC
% Kou Kou- HamnpaBJe-
£ _BO BO OcHOBHbBIE BUABI IeATETbHOCTH 00Y4AIOIIUXCS | HUSBOCIH
TeMbl (HA ypoBHe YHHBEPCAIbHBIX Y4eOHbIX Ta-
Ha- Haco JaeiicTBUi) TeJbHOU
COB B
aesiTelIb-
HOCTH
@ 2 35
= UucoBbIE MHOKECTBA.
2 o Pemenue ypaBHeHuii, 2
l__°= = HEPABEHCTB, UX CUCTEM
16 OG1acTb ONpe/IeNeHNs 1 ITo rpaduky GyHKIHI OMTUCHIBAT ux CBOMCTBa 1,6
MHOKECTRBO 3HAYCHHMI (MOHOTOHHOCTbB, OTPAHNYEHHOCTH, YETHOCTB,
2 HEYETHOCTB,IEPUOTNIHOCTE). MI300paxkats rpaduku
TpHrOHOMeTpH:I cckux CJIOKHBIX (PYHKIHH € TIOMOIIBIO rpad)ONOCTPOUTENEH,
ynKuit OIKCHIBATh UX CBOMCTBA. PemaTs mpocteiimue
YETHOCTD, HEYETHOCTD, TPUTOHOMETPUUYECKHE HEPABEHCTBA, UCIIONB3YS rpad K 3,4
HepI/IO,HI/ILIHOCTB 3 Q)yHKHI/II/I. Pacno3naBarb Fpa(i)l/‘I’KI/I
TPHTOHOMETPHUYECKIX Tpuronomerpuueckux Gynkuuii .CTpouts rpaduku
- dyHKumit 3JIEMEHTAPHBIX (QYHKLUH, HCTIONB3YS
§ CBOTCTBO (YHKIH Y = COS X rpa(bonoVCTpOHTenH, M3y4yaTh CBOMCTBA DJIEMEHTAPHBIX 57
Z - 3 ¢byHKUHit 0 ux rpagukam. BeImoaHATH
& - 1 €€ rpaduK - npeoOpa3oBaHus rpahuKOB dJIEMEHTAPHBIX HYHKIMNA:
= CgoiicTBo yHKIMH Y = SIN X 3 NapaJuIeNbHbIN TIEPEHOC. 16
o u e€ rpaduk
= CgoiicTBO U rpaduku 3 57
E GyHKImii y = tg X u y=ctgx
2, O6parHbie 2.4
d;J TPUTOHOMETPUYECKUE 1
S GbyHKIIIH
e VYpok 060011ieHus u 2 5
§_ CHUCTEMaTH3allM1 3HAHUN
&= KonTponbHas pabora Nel 1 5
19 [Tpenen mocaen0BaTeIbHOCTH 1 ITpuBOANTH NPUMEPBHI MOHOTOHHOW YHCIOBOM 2,5
- [Ipenen pynkuu - MIOCJIEI0BATENILHOCTH, UMEIOIIEH rpezes. Beraucisats 1,7
% HenpepbiBHOCTD QYHKIUH 1 mpeesbl Nocae10BaTeNbHOCTEH. BVI)IHCHSITI), SIBIIIETCSI 5,6
o = Ornpe/ieseHne PON3BOAHON 2 JIH TOCIIE/I0BATENLHOCTD CXOIALIEHCA. [IpuBoauTH 35
S = Tpasua npuMepbl QyHKIUH, SBISIOIUXCS HENPEPHIBHBIMH, 24
=N 3 MMEIOIINX BEPTHKAJIbHYO, TOPH30HTAIBHYIO
2 § AnpdepeHIHpoBanKA - acHMITOTY. 3alKUChIBATh YPABHEHHE KAXKIOW U3 ITHX
E E IIpoussonnas creneHHon 2 aCHUMIITOT. YMETh 10 rpaduKy QyHKIINH OTIPeeniTh 3,6
g = ynKIHIH MPOMEXYTKU HENPEPHIBHOCTH U TOYKH Pa3pbIBa, €CIIH
e S [pousBo/iHas sneMEHTaPHbIX 4 TaKHe UMEIOTCS. YMETh JOKa3bIBATh HENPEPHIBHOCTD 2.7
2 § (hyHKIMIA ¢ynkun. Haxonuts yrinoBoii koa¢guueHT
== I'eomeTpudeckuii CMBICIT 3 KacaTeJIbHOH K rpaduky (yHKIUH B 33/1aHHO TOYKe. 56




MpPCACTABJICHUC O 3aKOHC OOJIBIIKMX YUCEIL.

MIPOU3BOAHOMN HaxoauTh MrHOBEHHYIO CKOPOCTH JBUIKEHHS
VpoK 0606IIeHIs 1 MaTepuaibHOU Touky. HaxoquTh pou3BoiHbIe 1.6
CHCTEMATH3AIIHH 3HAHMIA JIIEMEHTAPHBIX (PYHKIINIA. HAXOAUTH [IPOU3BO/IHBIE
KoHTponsHas pabota Ne2 CYMMBI, IPOM3BEICHHS 1 HaCTHOTO JIBYX byHKIWH, 5
NPOU3BOAHYIO CoXHON (yHKImuy=f(kx +
b).ITprMeHATh TIOHATHE POU3BOIHOM MTPH PENICHUA
3aj1ad.
13 Bospacranue u yoriBanue HaxoauTb BTOpYIO MPOU3BOIHYIO U YCKOPEHUE 2,4
HPOIIECcCa, OMUCHIBAEMOr0 C IOMOIIBIO (HOPMYJIBL.
o YHKITUH p pMYy.
- DKCTPeMyMbI (PYHKLIUH Haxonuts II;pOMe)KYTKPI BO3pACTaHMs U yObIBaHMUSI 3,7
kimu. HaxoquTe TOYKM MUHHIMYMa W MAKCHMyMa
g = Haubosbliee 1 HauMeHblIIee by A y yM 57
= Ef N — ¢yakoun. Haxonute HanOombIee 1 HaMMEHbIIee
g & YHKI 3Ha4YeHHs GyHKIHUU Ha oTpe3ke. HaxoxanTs Hanbonbmee
= = lIpousBoaHas BToporo ¥l HauMeHbIITee 3Hauenns GyHKun. MccienoBats 34
2 & HopsaKa, BRITYKJIOCTb U (YHKIHUIO € TOMOIIBIO TPOU3BOIHON U CTPOUTH €&
= E TOYKHM nepernda rpaduk.
E = HOCTpOCUHI/Ie rpaduKoB 5.7
= 2 (hyHKIHI
= § Ypok 00001IeHUS 1 6,7
g S CHUCTEMAaTH3alliy 3HaHUH
= = KonTponsnas pa6ora Ne3 5
13 [IpaBuia HAXOKICHYSI BbluuciaTh NpUOIMKEHHOE 3HAUEHHUE TLIOIIA K 2,7
T1epBOOOPA3HEIX KpHUBOJIHHEIHOM Tpanenui. Haxoauts nepsoobpasHbie
o o i y=xP =3si = =
[loma s KpUBOIMHEHHOIM bynkumii: y=X, e peR, y = sin X, Y = cos x, y 1.5
Tpanewyy. MHTerpan 1 ero tgx.Haxoaute niepBoobpasubie Gpynximii: f(X) + g(X),
BEIUHCIICHIE kf(x) u f (kx + b).Bpramcinars mionaan KpUBOIHHEHHO
= Tpaneuuu ¢ nomousio Gopmysl Hetorona-Jleliouuma.
BhIumcienre miomaei 34
(uryp ¢ TOMOIIBIO
HWHTErPAJIOB.
[TpuMeHeHne HHTETPATOB IS 3,7
penieHns GU3NIECKUX 3ajad.
[Ipocreitmme 57
- middepeHInanbHbIe
s ypaBHEHUS
E Ypok 06001meHus 1 1,6
= CHUCTEMATU3ALIMH 3HAHUI
= KontponbsHas pabora Ned S)
11 MareMaTndeckas WHIYKITUS JIpuMeHsITh IPaBUIIO IPOU3BENCHHS [IPH BBHIBOJIE
TIpaBHIIO POHM3BEICHHSL. (bopmyiel urcia nepectanoBoK.Co3aaBath 45
PaSMeH_IeHI/Iﬂ c MAaTEMaTUICCKUE MOJCIIU JJId PCUICHUA
THOBTOPEHIAMHU KOMOHMHATOPHBIX 33124 C IIOMOILBIO TI0JICUETa YUCIIA
Ty — pa3MeIEeHU, IEPECTaHOBOK U coueTaHuil.IIpuMeHsaTs 16
2 — dhopmyny ounoma HeroToHa.Ilpu Bo3BeieHuH OHHOMA B !
§ Pa3MeH‘IeHHH 6e3 HOBTOpeHI/II/I HaTypaJibHYIO CTCIICHb HAXOJUTH OMHOMHAJILHEIE 3’4
§_ Coueranusn0e3 MOBTOPEHUH U K03 PHUINUEHTHI TPH MOMOIIHU TpeyronbHuKa [lackans. 5,7
S ouaoM HproToHa
g CoueTaHus ¢ IOBTOPEHUSIMU 3,6
- Ypok 00001IeHus U 2.5
Z CHUCTEMATU3ALIMH 3HAHUI
= KonTposbHas pabora Ne5 5
9 BepostTHOCT COOBITHSA [IpuBoIUTE NpUMEPHI CITYyHYalHBIX, JOCTOBEPHBIX U 3,7
CI10’KeHHE BEPOSTHOCTEH HEBO3MOKHBIX COOBITHI. 3HATB OIIPE/Ie]ICHHE CYMMBbI U 25
VCII0BHAS BEPOATHOCTS. pou3BeeHrs COOBITHIL. 3HATH ONpe/eeHne 3,7
= He3aBHCHMOCTS COGBITHIA BEPOSITHOCTU COOBITHS B KJIACCHYECKOM IIOHMMaHHH.
= B ITpuBOANTE MPUMEPHI HECOBMECTUMBIX COOBITHIA. 16
§ = CpOATHOCTE 1P OI/BBeHtem[ HaxonuTb BEpOSTHOCTH CYMMBI HECOBMECTHBIX !
2 HE3aBUCHMBIX COOBITHH coObITHH. VIMETh NpeJIcTaBIEHHE O HE3aBUCUMOCTH
E e ®opwmyina bepryiin COOBITHIA M HAXOJIUTH BEPOSTHOCTH COBMECTHOTO 3,7
= = Ypok 00001meHNs 1 HACTYIUIEHHS TaKuX coObITuit. Haxonuts 2,5
2 g CHCTEMATU3ALUN 3HAHUN CTaTUCTUYECKYIO BEPOSITHOCTD COOBITHIA B OIIBITE C
5 ? KonTponbHas pabota Ne6 GOJIBIIMM YHCIOM B HCObITAHHU. VIMeTh 5
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HToropoe noBTopenne Kypca

ToxxnecTBeHHEIE [IpumensTh NpaBuiIa JEHCTBUI C paauKaiaMu, 1,6
npeoOpa3oBaHus CTENeHel ¢ BBIP@KCHUSIMU CO CTETICHSIMU C PAl[MOHAIBHBIM
PALMOHATBHBIM [TOKA3aTeNeM NoKazaTeseM (JI00BbIM JeHCTBUTEIILHBIM IOKa3aTeIeM )
> v
MppALHOHATLHBIX 1 4 NpY BEMHCICHUSAX 1 peoOpa30BaHMAX BEIPAKCHUI.
BeimonssATh mpocreiinme npeodpazoBaHus
JTOTapUHMHIECKUX .
BBIDAKCHII norapu(pMUIECKNUX BBIPAXKEHHUH C UCTIOJIB30BAHIEM
P CBOMCTB JIOrapr(pMOB, C IOMOIIBIO EPEXOAA.

ToxnecTBeHHbIE [TpumeHnsTh NpH MPeoOpPa30BaHUIX U BHIYUCICHUSIX 2,4
peoOpa3oBaHus 4 (hopMyJIBI CBSI3M TPUTOHOMETPHUYECKHUX (DYHKIMH YIIIOB
TPUTOHOMETPUIECKUX o 1 —0, GOPMYJIBI CII0XKEHHSI, POPMYIIBI TBOHHBIX U
BBIPAKEHMIL. MIOJIOBHHHBIX YTJIOB, GOPMYIIBI IPUBEICHUS
Pemenue panroHanbHBIX U 1,4

. 3 Pemats parpoHansHble ¥ HppalOHAILHBIE YPaBHEHHS
UPPALMOHAIIBHBIX YPAaBHEHUI
Perienne nmoxasaTenpHbIX U 2,6

Pemats nokasarensHble U JloraprudMuueckue
JTOTapUOMHIECKUX 4
. ypaBHEHHS
YpPaBHEHUM
Pemenue Pewats npocreiiime TPUroHOMETPUUECKUE YPaBHEHUS 3,4
Yl )

TPUTOHOMETPHUICCKIX 4
YpaBHEHUI

Hroro | 204

KonTpoabHbix pador: 12

3. TemaTuuyeckoe NIAHUPOBAHUE, B TOM YHCJI€ ¢ Y4€TOM NPOrPaMMbl BOCIIUTAHUS ¢ YKA3aHUEM KOJIMYECTBA
YacoB, 0TBOJAMMBIX HA OCBOEHHE KAKIAO0H TeMbI

B cootBerctBum ¢ yuebupmm mianom MbOY COIII Ne21 um. H.E.Cxo0uenko benopeuenckoro paiioHa Ha n3y4eHne
reometpun B 10-11 kitaccax Ha cTyneHH cpegHero o0mero oopa3oBanust 0oTBoaAnTcs 136 yacos, B ToM uucie B 10 kiacce
68 y4eOHBIX yacoB U3 pacuera 2 yuyeOHBIX Yaca B Heemro, B 11 kiacce 68 yueOHBIX yacoB U3 pacyera 2 y4eOHBIX Yaca B

HEJENIO.
10 kaacc, reomeTpust
s OcHoBH
§ ble
Ko Hanpas
A Kou- P
Ja- JIeHUA
B0 | OcHOBHBIC BUJBI 1eAATEJIHLHOCTH 00y4YaloIuxcs (Ha ypoBHe
BO Tembl . . BOCITUT
4aco YHHBEPCAJIbHBIX Y4eOHBIX J1eiicTBUI)
yac B aTeJibH
0B oit
aesiTeslb
HOCTH
3 [Mpenmer 1 [epeuncasiTe OCHOBHEIE (PUTYPHI B IPOCTPAHCTBE (TOUYKA, 2,6
CTEpEOMETPHHU MPSMAas,ITOCKOCTB), POPMYIUPOBATh TPU aKCHOMBI 00 HX B3aHMHOM
PpacmoIOKCHNN U WITIIOCTPUPOBATD 3TU AKCUOMBI IIPpUMEPAMU 13
° AKCHOMEI OKpYyKaromielr 00cTraHoBKH. DOpMyIHPOBaTh U JIOKA3bIBATH TEOPEMY
E O IINTOCKOCTH, HpOXO,I[?IH.IGﬁ Hepe3 MpAMYIO U HE JICKAITYIO Ha Hel
5 CTEpPEOMETPUU .
= TOYKY, U TEOPEMY O IIJIOCKOCTH, MPOXOJIAIIEH Yepe3 ABe
() Hexotopsie cnencrBust 2 [IePEeCeKAIOIIUECS TIPSIMBIC. 14
= p p
as) 13 aKCHUOM
2 4 HapannenbHble 1 DopMyIHPOBATH OTIPEICIICHUE TTAPAIIICIIBHBIX MPSMBIX B 3,6
el
g § 3 npsiMbIC B MIPOCTPaHCTBE, (POPMYIUPOBATH U TOKA3BIBATH TEOPEMBI O
3 S E IIPOCTPAHCTBE MapajIeNbHBIX MPSIMBIX; OOBSICHATH, KAKHE BO3MOXHBI CIyYan
§" * g IMapaniensHOCTh TPEX 1 B3aUMHOI'0 PACIOJIOKEHUS MPSAMOMN U TUIOCKOCTH B MPOCTPAHCTBE, U 2,7
S j TIPSIMBIX MPUBOAUTH UILTIOCTPUPYIOIINE IPUMEPHI U3 OKpYXKaroIen




Ilepnenouxynsap u

[NapamiensHOCTh 00cTaHOBKH; (hOPMYIIMPOBATH ONPEJIENICHNE NAPAIIIEIBHBIX MPSMOI 1,4
IPAMOii U TIIIOCKOCTH W IUIOCKOCTH, (POPMYJIMPOBATH U JIOKA3bIBATh YTBEPHKICHHS O
NapauIeIbHOCTH NPSIMOH U IIIOCKOCTH (CBOMCTBA
NPU3HAK);peIIaTh 3a1a41 Ha BBIYHUCIICHHE U JI0Ka3aTeNIbCTBO,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJIOKEHUEM NPSIMBIX U TNIOCKOCTEH.
7 CkperniBaromuecs OOBSICHATD, KaKKe BO3MOKHBI CITy4an B3aUMHOTO PaCIIOIOKEHHS 1,6
IpsAMBIE JBYX MPSAMBIX B IPOCTPAHCTBE, U IPUBOIUTH MILUTIOCTPHPYIOIINE
npuMepbl; HOPMyIUPOBATH ONPENEICHNE CKPEIIIMBAOIIXCSI
. HPSAMBIX, (OPMYIHPOBATE U TOKA3bIBATH TEOPEMY, BHIPAKAIOIIYIO
= § MPU3HAK CKPEIINBAIONIINXCSI IPSAMBIX, H TEOPEMY O IUIOCKOCTH,
§ S MPOXOASAIIECH Yepe3 OAHY U3 CKPELIUBAIOIINXCS MPSIMBIX U
& ’i TapajuieIbHON IPYToi MPsIMOH; OOBSCHATH, KaKHe J1Ba JIyda
SRS Ha3bIBAIOTCS] COHATIPABICHHBIMY, ()OPMYIUPOBATh U JOKa3bIBATh
2 § TeopeMy 00 yIiiax ¢ COHAMPABICHHBIMU CTOPOHAMH; OOBSICHSITH, YTO
§ = Ha3bIBACTCSI YIIIOM MEXTy NEePECEKAIOIIUMUCS MPSIMBIMH U YIIIOM
23 MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMU; PELIATh 3aJa4l Ha
S
SN Yrasl ¢ BBIYMCIIEHHE M I0KA3aTENILCTBO, CBA3AHHbIE CO B3aUMHBIM 57
S
53 COHAIpPaBJICHHBIMU PAacIONI0KECHUEM JBYX HPSIMBIX B yTJIOM MEXIY HUMH.
S CTOpOHAMU
2 § P
S 3 3 Yroa Mexay 3,6
T 53 PSIMBIMU
= 8 g
SR 3 KontponsHas pabora 5
S g
R 55 Nel
S 3 [TapannensHbie DopMynHpoBaTh ONpeesICHUE MapaTICIbHBIX IIOCKOCTEH, 6,7
§ [UIOCKOCTH (hopMyTHpPOBATH U IOKA3bIBATh YTBEP>KACHHS O IPU3HAKE U
S § CBojicTBa CBOMCTBaX MapaJuIeNIbHBIX TJIOCKOCTEH, NCTIONIb30BATh ATH 4.7
1
& S MApALIETbHBIX YTBEPIKACHHS TP PEILICHUH 33/1a4.
R = IJIOCKOCTEN
7 Tetpasap OOBACHSTD, KaKas (Urypa Ha3bIBACTCS TETPASAPOM U KaKas 6,7
Hapaﬂneﬂenﬂneﬂ napajjiejicnuneaioM, rnoKasbiBaTb Ha YEPTEKAX U MOJCIIAX UX 1,6
3ajaun Ha OCTPOEHHE SIIEMEHTbI,U300paXaTh 3TH QUrypbl HA PUCYHKAX, WIIIOCTPHPOBATh | § 7
L
ceuenmil C MX MOMOLUIBIO Pa3JIMYHBIE CIy4ad B3aUMHOTO PACIOJIOKEHHUS
KOHThOILIa Da6oTa MPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE; (POPMYIMPOBATH 1 5
£ p p JIOKa3bIBaTh YTBEPXKJICHNS O CBOMCTBAX MapauIeIenHIe/a;
5 Ne2 OOBSCHSTH, YTO HA3BIBACTCS CEUEHUEM TETpasapa
: S Ypoxk 00001eHus u (mapatenenurieia), pemarh 3aJa9d Ha IOCTPOCHUE CEYCHUH 3,4
2 3 CHCTEMATHU3alluN TeTpaspa U napajiesenuneaa Ha YepTexe
2 E 3HaHUI
£
S 8
SR
20 Ilepnenouxynaprnocm DopMyMpoBaTh onpeesieHHe MePIeHIUKYISPHBIX MIPSIMBIX B
b npamoii u NpOoCTpaHcTBe; HOPMYIUPOBATH U IOKA3BIBATH JIEMMY O
naoCKOCmU MEePHEeHANKYISIPHOCTH JIBYX NapaIeibHBIX MPSAMBIX K TPEThEH
TlepreH MKy IspHbIe IpsIMOH; (POPMYJINPOBATH ONpEeNICHNE MPSIMOH, EPIEHANKYIIIPHON 57
= [IDSIMBIC B K INIOCKOCTH, ¥ IPUBOJNTH WILTFOCTPUPYIOLIHE TIPUMEPHI U3
o P OKpYyXaromiei 00CTaHOBKH; ()OPMYIIHPOBATh M JJOKA3bIBATh TEOPEMBI
o] MIPOCTPAHCTBE
s (npsiMyro 1 0OpaTHYIO) O CBSI3U MEXAY NMapaJIETBHOCTHIO MPSIMBIX U
= apannenpubre UX MEPIECHIUKYISPHOCTHIO K INIOCKOCTH, TEOPEMY, BHIPAKAFOIILYIO 3.6
= NpsAMBIC, [IPU3HAK NEPIEHIUKYJIAPHOCTH IPSIMOM U INIOCKOCTH, U TEOPEMY O
A MEPHEHIUKYISPHBIE K CYIIECTBOBAHUH U €IMHCTBEHHOCTH MPSIMOM, MPOXOIAILEH Yepes3
= TUIOCKOCTH JIAHHYIO TOUKY U MEPIICHUKYISIPHON K JAHHOW TNIOCKOCTH; PeliaTh
E_ I[pusnak 3aJ]a4M Ha BBIYHCIICHHUE U JIOKa3aTeIbCTBO, CB3aHHBIC C 4,7
g [epICH AUKY/SPHOCTH MEePHEeHANKYISIPHOCTBIO TPSIMO#t U TI0CKOCTU.OOBSCHSTh, YTO TAKOE
2 NPAMOIH H TLIOCKOCTH NEePIEeHANKYJIISP ¥ HAKIIOHHAS K MJIOCKOCTH, YTO Ha3bIBAETCs
§ fut = MpOEKLMel HaKJIOHHOM, YTO HAa3bIBACTCSl PACCTOSHUEM: OT TOYKH JI0 16
=33 Teopema o npsmon, ,
g3 N TUIOCKOCTH, MEK/1y MapauIeIbHBIMH IUIOCKOCTSIMH, MEXKTY
E. g TICPHCHNKYTIPHOM K CKPEIIMBAIONMMUCS NPAMBIME; (OPMYIUPOBATH U JOKA3BIBATH
E = INIOCKOCTH TEOPEMY O TPEX MEPIEHAUKYIAPAX U TIPUMEHSTE €& TIPU PELICHUU




HaK1o0HHble. Y20on
MeHcOy nPAMOU u
HJI0CKOCMbI0

3a1a4; OOBSCHSTH, YTO TAKOE OPTOTOHAJIbHAS MTPOCKIUS TOUKH
((urypsr) Ha MIOCKOCTD, U AOKa3bIBATh, YTO MPOCKLIUEH IPSIMOIT Ha
IUIOCKOCTh,HE IEPIEHIUKYIISIPHYIO K 3TON NPSAMOH, SIBIIETCS
npsAMast;00bSICHATD, YTO HA3bIBACTCS YIIIOM MEXAY MPIMOHU U

Ne4

CYIIECTBYIOT BHUJbI IIPABUJIBHBIX MHOTOTPAHHUKOB U KAKNUMHU
DJICMCHTAMH1 OHHU 06na11a}0T. Hcnonp30BaTh KOMIIBIOTCPHBIC

PaccrosHue ot TOUKH 1 . 3,7
TUIOCKOCTBIOM KaKUM CBOWCTBOM OH 00J1a/1aeT; OOBICHATH, YTO
JI0 TNIOCKOCTH
— TaKOCTIEHTPAIbHAS POSKINS TOUKH((PUTYPHI) Ha TNIOCKOCTh
Teopema o Tpéx 3 1.6
TEPIEHINKYIApax
Yroa Mexay npsaMoit 2 2.7
1 IUIOCKOCTBIO
Jleyzpannutii yzon.
Ilepnenouxynaprnocm
b nJaocKocmeil
JByrpaHHsIii yroJ. OOBsICHATD, Kakas (Urypa Ha3bIBaeTCs ABYTPAHHBIM yIJIOM M Kak oH | 57
ITpm3HaK U3MepseTCs; J0Ka3bIBaTh, YTO BCE JINHEHHBIE YIIIbI ABYTPAHHOTO 1,4
IepIECH UKy SPHOCTH yIJia paBHbI APYT APYTY; OOBSCHATH, YTO TAKOE YroOJI MEKILY
JIBYX MITOCKOCTed MepeCceKaroIMMHUCS TUIOCKOCTSAMH U B KAKHUX MpeieNnax OH
= n3MeHseTcs; GOpMyNIHpOBaTh ONpEIEICHHE B3aNMHO
[IpstMOyTONBHBIIH 2 o 5,7
MEePIEHANKYISIPHBIX TIIOCKOCTEH, (POPMYINPOBATH 1 IOKA3BIBATH
I1apaJIICIICIIHIIC TEOpeMy O NPHU3HAKE MEPICHANKYISIPHOCTH ABYX INIOCKOCTEH;
Kontponbhas pabora 1 OOBACHATE, KAKOH MapasuieseIiITe ] Ha3bIBAETCS MIPIMOYTOIBHEIM, 5
Ne3 (hopMyTHpPOBATH U IOKA3bIBATh YTBEP>KACHHS O €T0 CBOHCTBAX;
Ypok 06001meHus 1 1 pelIaTh 3a/1a4i Ha BBIYMCICHNE U JOKA3aTENbCTBO C 3,4
CHUCTEMATH3AINH UCIIOJIb30BAaHUEM TEOPEM O MEPIICHIUKYJISIPHOCTH NPSMBIX U
SHAHUI TUIOCKOCTEH, a TaKKe 3a7]a4y Ha OCTPOSHHE CeUCHHUI
NPSIMOYTOJIEHOTO Mapaiesenunea Ha ueprexe. Mcmnonbp3oBaTh
KOMITBIOTEPHBIE IIPOIPaMMBI IPH U3YYEHUH BOIIPOCOB, CBSI3AHHBIX CO
B3aUMHBIM PacIoI0KEHHEM MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
16 Ionamue OOBsICHATD, Kakas (Urypa Ha3bIBACTCSI MHOTOTPAHHUKOM M KaK
MHO202PAHHUKA. Ha3bIBAIOTCS €T0 3JIEMEHTHI, KAKOH MHOTOTPAaHHUK Ha3bIBAaeTCS
Hpusma BBITTYKITBIM, IPHBOMTE PHMEPBI MHOTOTPAHHHIKOB; 0OBACHATS, )
KaKOW MHOTOTPaHHUK HA3bIBACTCS MIPU3MON M KaK Ha3bIBAIOTCS €&
Ilousitue 1 3JIEMEHTHI, KaKasi TPU3Ma Ha3bIBACTCS MPSIMOH, HAKIIOHHOH, 2,7
MHOTOIPaHHUKA MPaBIILHOM, M300paXkaTh MPU3MBI Ha PUCYHKE; OOBSCHSTH, YTO
Tpusma 3 Ha3bIBAETCSI IUIOMIA/IbIO TOJHOW(OO0KOBO) MOBEPXHOCTH IIPU3MBI, U 3.6
JIOKa3BIBaTh TEOPEMY O IUION[a A OOKOBOI MOBEPXHOCTH MPSAMON
. MPU3MBbI; pelaTh 3a/1a4i Ha BEIYUCIICHUE U JI0Ka3aTeIbCTBO,
£ CBSI3aHHBIE C TIPU3MOI.
3 Hupamuoa 4
% [Mupamuga 1 OOBACHATH, KAKOM MHOT'OI'PAaHHHMK HA3bIBAETCS MMUPAMUIION M KaK 6,7
§ TIpaBunpHas 1 HA3IBAIOTCS €€ DIIEMEHTEL, UTO Ha3bIBACTCA .rmomazu,lo 3,4
5 nupamMua MOJTHOH(OO0KOBOIT) TOBEPXHOCTH THPaMUILL; OOBSICHATH, KaKast
= VceuéHnas MHpaMma 2 MHPaMH/Ia HA3IBACTCA MPABAIBHOM, 10Ka3HIBATh YTBEPIKICHHE O 26
CBOMCTBaxX €€ OOKOBBIX pEOEp M OOKOBBIX I'paHEl U TEOPEMY O
Ilpasunsnuie IO OOKOBOW MOBEPXHOCTH NPaBMILHOM MHpaMU/IbI;
MHO20ZPAHHUKU 0OBACHSTH, KAKOM MHOTOIPaHHUK Ha3bIBAETCS yCCUEHHON
NUPaMUION U KaK HAa3bIBAIOTCS €€ DJIEMEHTBI, I0Ka3bIBaTh TEOPEMY O
IUTOIAAN OOKOBOM MMOBEPXHOCTH MPAaBUIBHOHN yCeUEHHOM
MUPaMUJIbL; PeIIaTh 33241 Ha BBIYHCICHHE U J0KA3aTENbCTBO,
CBSI3aHHBIE C TIMPAMUJIAMH, 4 TAKXKE 331a4K Ha IOCTPOSHUE CeUEeHHUI
MHpaMUJI Ha YepTexe.
CummeTtpus B OOBSICHSTH, KAKUE TOYKH HA3BIBAIOTCSI CAMMETPUIHBIMHU 2.7
IPOCTPAHCTBE oTHOCUTENLHO TOoYKH (TIPSMOA, THIOCKOCTH), YTO TaKoe HEeHTP(OCH,
TOHSATHE IPABUILHOTO IUIOCKOCTh) CUMMETPHHU (PUTYpPBI, IPUBOIUTH IPHUMEPEI QUTYp, 1,6
MHOTOrpaHHHKA 00J1a1atoIuX 3JIEMEHTaMH CHMMETPHH, a TaK)Ke IPUMEPHI 3
CUMMETPHH B apXUTEKTYpe, TEXHHUKE, IPUPOAE; 00bsACHATh. Kakoi
DJIEMEHTbI CUMMETPUU 3,4
MHOTOTPaHHUK Ha3bIBa€TCs PABUIBHBIM, IOKA3bIBaTh, YTO HE
TIpaBHJIBHBIX CYIIECTBYET NPaBHIBHOI'O MHOTOI'PaHHHUKA, TPAHSIMH KOTOPOTO
MHOTI'OI'PaHHUKOB SIBIISIFOTCSI IPABHITBHBIE N-YTOJIBHUKH TIPU N>6; OOBACHATE, KAaKHe
KonTponbHas padora 5




Ypoxk 0600meHus u 1 MPOrpaMMBbI MPU U3y4YEHUHU TeMbl «MHOTOTPaHHUKHY. 2,4
CHCTEMaTHU3alNN
3HAHUH
ITapaiensHOCTD 1 6,7
MPSAMBIX U
= 5 TJIOCKOCTEM.
§ 2 [Mepniennukynspaocts | 5 3.4
2z IPSIMBIX M IUNIOCKOCTEH
q:> 2 MHororpanHuKu 3 2,4
= =
z 2
2 o
= =
< /A
< ©
A =
11 xnacc
= OcHoBH
%]
§ bl¢
o Ko HAIIpaB
Ja- Kou- JIeHusl
OcHOBHBIE BU/IbI 1€SITEJILHOCTH O0y4yaroumuxes (Ha
BO TeMmbl BO o . BOCITUT
YPOBHE YHHBEPCAJIbHBIX Y4eOHBbIX JeiicTBH)
yac 4acoB aTeJbH
0B o
JesiTe/ib
HOCTH
16 Hununop 4 OOBSICHATD, YTO TAKOE [HIMHAPHUYECKAS TIOBEPXHOCTD, ¢&
HOH;{TI/IG HI/IHI/IHHpa 1 06pa3yIOIIII/Ie 1 OCb, KaKO€ TCJIO HAa3bIBACTCA MUJIMHAPOM U 3,7
HHOIHaHB HOBerHOCTI/I 3 Kak .¥{a3LIBaIOTCH €T'0 DJICMCHTBI, KaK IMOJYYUTh HUJIAHAP 4,6
HIHHpA MyTEM BpallleHHsI IPSIMOYTOJIbHUKA; H300paXkaTh LIMIMHIP U
€ro CEYeHHUs IIOCKOCThIO, MMPOXOIAIIEH Yepes oCh, U
IUIOCKOCTBIO, IEPIIEHANKYIIPHOHN K OCH; OOBSACHSTH, UTO
MPUHUMAETCS 3a TUIOIIAAb OOKOBOU TIOBEPXHOCTH
LIJIMHAPA, ¥ BEIBOAUTH (DOPMYIIBI JIJISI BEIYHCIICHHS
OOKOBOH ¥ MOJTHOW TIOBEPXHOCTEH IIMIIMHIPA; PEIIaTh
3aj1a4M Ha BBIYHCIICHHE U JIOKA3aTEIbCTBO, CBI3AHHBIE C
[IJIMHAPOM
Konyc 4
=y ITonsiTHE KOHYCa 1 OOBACHATD, UTO TAKOE KOHHYECKAs TOBEPXHOCTH, €€ 15
g Hﬂomaﬂb IIOBEPXHOCTHU 2 06pa3yIOLL[I/Ie, BEPUINHA U OCbh, KAKOE€ TCJIO HA3bIBACTCA 6,7
= KOHyCa KOHYCOM H KaK Ha3BIBAIOTCS €T0 MIEMEHTI, KaK MOy HTh
3 " > KOHYC IyTEéM BpAILEHUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
> Y ceuéHHBI KOHYC 1 yeny pai PAMOY pey ’ 5,7
= n300pakaTh KOHYC M €r0 CEYEHHUS MIIOCKOCTHIO,
& MPOXOJISIIEN Yepe3 OCh, U MIOCKOCTHIO, MEPIEHMKYIIAPHON
E(: K OCH; O0BSICHSITh, YTO MPUHUMAETCS 32 TUIOIIA]b OOKOBO
= MOBEPXHOCTH KOHYCA, M BBIBOJUTH (OPMYJIBI JUIs
E BBIYKCIICHHS TUIONIa/Iel OOKOBOU M TIOJIHON MOBEPXHOCTEH
==r KOHYCa; O0OBSICHATH, KAKOE TEJIO HA3BIBAETCS YCEUEHHBIM
KOHYCOM U KaK €ro MOJy4UTh MyTEM BpaIlECHHs
MPSIMOYTOJIBHOM TpaIeuy, BHIBOAUTE GOPMYITY IJIs
BBIYHCIICHUS TUTOMAAN OOKOBOW MOBEPXHOCTH YCEUEHHOTO
KOHYCA; pelarh 3a/1aud Ha BEIYUCIEHUE U I0Ka3aTeIbCTRO,
CBA3aHHBIC C KOHYCOM U yCG‘-IéHHBIM KOHYCOM
Cepa 6
Cdepa u map 1 DopMynupoBath onpeaeeHus chepsl U mapa, ux IeHTpa, 2,3
B3anmHoe pacronoxeHne | 2 pamuyca, TuaMeTpa; UCCIe0BaTh B3aUMHOE PACIOI0KEHHE 4,7
cepbI U IIOCKOCTH cdepsl U IIOCKOCTH, POPMYIUPOBATH ONPE/IEIICHIE
KacarellbHOH II0CKOCTH K cdepe, HopMyITHpOBaTh U
JIOKa3bIBATh TEOPEMBI O CBOWCTBE M MPU3HAKE KacaTeIbHOM
KacarenpHast mrockoctb K | 1 1,6

ctepe

IIJIOCKOCTH, 06’I>$ICH$ITI:, YTO MPUHUMACTCA 3a IUIoaiab




1 KOOpJAWHATaMHM €TI0 KOHIIa U HavYajia, BBIBOOUTH U

ITnomanp chepbl 2 cdepbl ¥ KaK OHA BBIPAXKACTCsI Yepe3 paauyc chepbl; peraTh 2,6
KourponbHas pabora Nel | 1 3aJ1a4d, B KOTOPBIX (GUTYPUPYIOT KOMOHHAIMH 5
Vpok 0606meHns 1 1 MHOTOTPaHHUKOB U TeJl BpaiieHus. Mcrmoib308aTh 37
. KOMIIBIOTEPHBIC POrPaMMBbI P U3YYSHUH OBEPXHOCTEH U '
CHCTEMAaTH3allu 3HAHUUN P porp pH M3y P
TeJ BpaIleHHUs
18 00vEM nPAMOY2071bHO20 2 OOBACHATD, KaK U3MEPSIOTCS 00BEMBI TEIT, TPOBOJIS
napaﬂﬂeﬂenuneoa AHAJIOTHIO C U3MEPECHUEM HHOHIaI[eI\/‘I MHOT'OYT'OJIbHUKOB;
3 OpPMYJIUPOBATh OCHOBHBIE CBOMCTBA 00BEMOB M BBIBOIUTH
IonsiTre 006bEMa 1 topmynnp ) s A 1,6
= C MX MOMOIIBI0 HOPMYITy 00BEMA PSIMOYTOJIBHOTO
O0BEéM mpsimoyroneHoro | 1 m pMyTy pAMoyr 3,7
napautenenumnena. GopMyIHpoBaTh U A0Ka3bIBATh TEOPEMBI
napauICaCuicaa . o N .
= = 00 00BéMe IpsIMOit TPU3MBI M 00BEME IIIMHAPA: PeraTh
O0vémbl npamoit 3 3a/1a4y, CBA3aHHBIE C BEIYUCICHUEM 00BEMOB ITUX Tell.
RPU3MbL U YUIUHOPA BeIBOIMTH HHTErPATIBbHYIO HOPMYITY [UIS BEIYUCICHUS
O0BEM TIPSIMOH TTPU3MBI 1 00BEMOB TeJ M IOKa3hIBATh C €€ MOMOIILI0 TEOPEMBI 00 1,2
O0bEM LUIIMHAPA 2 00BEME HAKIIOHHO MPUMBIL, 00 00BEME MUpaMubl, 00 3,4
06bEMBL HAKLONNOI 7 00bEME KOHYCA; BRIBOJIUTEH (DOPMYIIBI TS BHIUMCICHUS
HpUIMBL, RUPAMUOBL U 00BEMOB YCEUEHHOM MUPAMUJIBI H YCEIEHHOTO KOHyca;
Konyca peliath 3aa4M, CBSI3aHHbIC C BHIYUCICHUEM 00BEMOB 3TUX
” Ten. PopMynHpoBaTh U JOKa3bIBaTh TEOpEMY 00 00bEMe
Brrunciienue 00EMOB 1 i 3,4
apa u ¢ e€ MoMOIIbIO BEIBOAUTE (OPMYIY ILIOIMIAAN
TeJI € MOMOIIIBI0 cdepsl; pemars 3a1a4u ¢ IpuMeHeHueM GopMyi 00bEMOB
HMHTErpaia Pa3IMYHBIX TeI
O0BEM HAKIIOHHOW 2 1,7
MIPU3MBI
O0BEM TUpaMuUIbI 2 3,6
O0BéM KOoHYCa 2 4,7
06vém wapa u niowaos | 4
ccheput
5 O0BEéM mapa 2 5,7
=
= ITnomans chepsr 2 1,6
2 KontposabHas pabora Ne2 | 1 5
S VYpok 06001meHus u 1 2,3
o cucTeMaTH3aluy 3HaHUM
7 Cioxkenue u 3 DopMyIHpOBaTh ONpeIe/ICHHE BEKTOPa, ero AJIHHBI,
BLIYHTAHHE BEKTOPOB. KOJUTMHEAPHBIX U PABHBIX BEKTOPOB, IPUBOUTEH MIPUMEPHI
YMHO:KeHHe BeKTOpa Ha (hHM3N9IECKUX BEKTOPHBIX BeTUUNH.OOBSICHATH, KaK BBOIATCS
qHeIo JICACTBUS CIIOKEHHUS BEKTOPOB, BEIYUTAHHE BEKTOPOB H
MHOKCHHE BEKTOPOB Ha YHCIIO0, KAKMMH CBOMCTBAMH OHH
IMousTre 1 Yy p , 17
001a1af0T, 4TO TaKOE MPABHUIIO TPEYTONBHHUKA, IPABUIIO
BeKkTOpa.PaBeHCTBO
napajiienorpaMmMa U MPaBuiio MHOTOYTOJBHUKA CIIOKEHHUS
2 BCKTOPOB BEKTOPOB; PEIIATh 3aa4H, CBI3aHHbIC C ACHCTBUAMH HaJI
E Cnoxenue u Beluntanue | 1 BEKTOpaMHU 2,5
g BeKTOpoB.CymMma
5 HECKOJIBKHX BEKTOPOB
2 VYMHOkeHne BekTopaHa | 1 1,7
: 4HCIIO
= Komnnanapuuie 3
= 6EeKmopbl
E Kommnanaphsie 2 OOBACHATD, KaKHE BEKTOPHI HA3bIBAIOTCS KOMILIAHAPHBIM, 5,7
=3 BekTOpHLIIpaBuno (hopMyITUPOBATH U JIOKA3bIBATH YTBEPIKICHHUE O TPU3HAKE
g TapasIeNenuIesa KOMILTAHAPHOCTH TPEX BEKTOPOB; OOBACHATD, B UM COCTOUT
Z ..
= PasioKeHne BEKTOPA 110 1 MPABUJIO TapaJlieNieTuIe/a CI0KEHUS TPEX 6.7
- - HEKOMILIAHAPHBIX BEKTOPOB; (DOPMYIIUPOBATH U IOKA3hIBATH
= TpE€M HEKOMILJIaHAPHBIM N
= TEOpEMY O Pas3lIoKEHUH JTFOO0TO BEKTOPA IO TPEM JAHHBIM
> BEKTOpaM HEKOMILJIAHAPHBEIM BEKTOPAM; PUMEHSTH BEKTOPHI ITPH
2 Ypok 0600meHust 1 1 pEILEHUH FEOMETPUYECKUX 3a/1aU 2,4
CHCTeMaTH3alluy 3HAaHUH
14 | Koopounamot mouxu u 4 OOBACHATD, KaK BBOJNTCS NPSAMOYTOJIbHAs CHCTEMA
I~} g Koopouuambl éexmopa KOOPAUHAT B ITPOCTPAHCTBEC, KaK OIPEACIISAIOTCA
=55 KOODPJIMHATHI TOYKH U KaK OHU HA3bIBAOTCS, KAK
S E X OMPEIeTSIFOTCSI KOOPIUHATHI BEKTOPA; (OPMYIHPOBATH U
§ 5 & JIOKa3bIBaTh YTBEPIKICHHUS; O KOOPIMHATAX CyMMBbI
S g [IpsmoyronbHas cucrema | 1 Pa3HOCTH JBYX BEKTOPOB, O KOOPAUHATAX MPOU3BEACHUS 6,7
2 & KOOpPIUHAT BEKTOpa Ha YKCIIO, O CBA3M MEXIY KOOPMHATAMH BEKTOpa




Koopaunatsl BekTopa

HCIO0JIb30BAaTh IMPU PCHICHUU 3a1a4 (bOpMyJ'ILI KOOpAuHAT

KOMOWHAINKU KPYTJIBIX
T€J U MHOTOTPaHHUKOB

UTOrOBOM aTTeCTALIUM 110 reoMeTpuun

3aKJII0YNTEIBHOE MOBTOPEHHE IMPH MOATOTOBKE K

CBSI3b MEXKIY CepeIMHbI OTPE3Ka, JITHHBI BEKTOPA M PACCTOSHUS MK Y 3,4
KOOP/IMHATAMH BEKTOPOB ZBYM5I TOUKAMH; BHIBOJIHTH YPABHEHHE cdepbl JaHHOTO
1 KOOD/IMHATAMH TOUEK pajmyca ¢ LIEHTPOM B IAHHOH TOYKE. QGL;ICH;{TL, KaK
TpocTeiimie sazaun B OIpeNesIeTCs Yroa MeXIY BEKTOPaMU; q)OpMyJ'II/Ip(?BaTL 5.7
OIIPE/ICIICHIE CKASIPHOTO TIPOU3BEACHNUS BEKTOPOB,;
KooOp/Hatax (bopMyIHPOBaTh U AOKA3BIBATH YTBEPIKACHHUS O €r0
CBOWCTBAX; KaK BBIYHCIHUTD YTOJI MEXIY ABYMS MIPSMBIMH, &
YpasHernne chepbl TAKXKE yroll MeXIY IPSIMOiL U IFIOCKOCTBIO, HCTIONB3YSI
Cranspnoe BBIPAKECHUE CKAIIPHOTO NPOM3BEICHHS BEKTOPOB Yepe3 HX
npoussedenue 6eKmMopos KOOP/AMHATHL; IPUMEHSTh BEKTOPHO-KOOPJMHATHBIH METO.

VTo MekIy BEKTOpaMH IpH PEIICHUH TeOMETPHIECKIX 3a1a4. OOBICHATH, 4TO 14
C Takoe 0TOOpaKeHHe MPOCTPAHCTBA Ha ceOs M B KAKOM 53
KaJIIpHOE . ,

Cllydae OHO Ha3bIBACTCS JABHKCHHEM MPOCTPAHCTBA,
NPOM3SBC/ICHHIC BEKTOPOB OOBACHSITH, YTO TAKOE LICHTPAIbHAS CHMMETPHSI, OCEBast
Beruncnenue yrios CHUMMETPHS, 3epKabHas CHMMETPHSI U ITapaslieIbHbIH 4,6
MEXAYy TIPSAMBIMH 1 MEepEeHOC, 0OOCHOBBIBATH YTBEPKACHHS O TOM, YTO 3TH
IUIOCKOCTAMHA 0TOOpaKeHHS IPOCTPAHCTBA Ha ceOs ABIAIOTCS
Jleuxncenus JBIOKCHHSIMU; IPHUMEHSITh ABMKCHHS U IIPeoOpa3oBaHusI
LleHTpanbHas HOM00USI IPU PEIICHIN T€OMETPHIECKUX 3a/1ad. 5,7
cumMmetpust.OceBas
CUMMETpPHUS
3epkanbHast 1,4
cumMetpus. I TapaiensHsl
U mepeHoc
KontponpHas pabora Ne3 5
Ypok 00001eHus 1 3,6
cucTeMaTH3aIny 3HaHUH

13 | Hummaap, KoHYyC, Iap 47
OOBEMEI TEII. 2,6
MeToa KOOpAUHAT B 3,4
MIPOCTPAHCTBE
3anaun Ha pa3TUIHBIE 2,7

HUroro 136
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