HHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma kypca matematuku s 10-11 kmaccoB cocraBieHa Ha OCHOBE
aBTOPCKOHM mporpammsbl: nporpammbl 5-11 kmaccer /[A.I°. Mepsnsak, B.b. Ilononckuii, M.C.
Sxup, JI.A. u 1.p.].- M.: Benrtana-I'pad, 2016. — 152 ¢. ISBN 978-5-360-07128-0/.

[Iporpamma o6ecneueHa YMK mo anre6pe st 10-11 kmaccoB aBropoB A.I'. Mep3isik,
B.b. Ilononckuii, M.C. Axup, .A. Homuposckuii, E.B. bynko.

[Tporpamma obecnieuena YMK mo reomerpun mist 10-11 kmaccoB aBropoB A.I'. Mep3iisik,
B.b. Iononckuit, M.C. Axup, .A. Homuposckuii, E.B. Byiko.

Ha u3y4enue npeamera marematuka B 10-11 kiacce B yueOHOM 1utane orBezieHo mo 170
yacoB B rojl. COOTBETCTBEHHO — 5 4acoB B Heaento (M3 HUX 3 ydaca — anrebpa, 2 yaca —
TEOMETpHS).

I[Inanupyemble pe3yJibTaThbl OCBOEHHS NpeaIMeTa

N3ydyenne maTemMaTHKud MO JaHHOM MporpamMme CIOCOOCTBYeT (HOPMUPOBAHHIO Y
yyalmxcs JIMYHOCTHBIX, MeTalpeAMeTHBIX U TMpPeIMETHBIX Ppe3yJbTaTOB OO0y4YeHUs,
COOTBETCTBYIOIIUX  TpeOOBaHUSM  (elepallbHOTO  TOCYAAPCTBEHHOTO  00pa3oBaTEIILHOTO
CTaH/apTa OCHOBHOI'O OOIIEro 0Opa3oBaHMUs.

Jluunocmmuuie pezyromamoi:

® BOCITUTAaHHE POCCUMCKON TpPa)kIaHCKOW HACHTUYHOCTH: MATPUOTHU3MA, YBOKEHHUS K
OteuecTBY, 0OCO3HAHUS BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

® OTBETCTBEHHOE OTHOLIEHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTh OOYYarolIuxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHMIO HA OCHOBE MOTUBAIIMH K OOYUEHHIO U TO3HAHUIO;

® OCO3HAaHHBI BHIOOP M TOCTPOCHHE JalibHEHIIell WHAMBUIYAIbHON TpPaeKTOPHH
o0pa3oBaHus Ha 6a3e OPUEHTUPOBKH

eB Mupe mnpodeccuil M NpPOoPEeCcCHOHANbHBIX MPEANOYTEHUNH € YYETOM YCTOMUYMBBIX
MIO3HABATENbHBIX UHTEPECOB, a TAK)Ke Ha OCHOBE ()OPMHUPOBAHUS YBAXKUTEIHHOTO OTHOILEHHS K
TPYAY, Pa3BUTHE OIBITA yYACTHS B COLMAIBHO 3HAYMMOM TPYJE;

e yMEHHE KOHTPOJIMPOBATh NPOLECC U pe3yJbTaT Yy4eOHOM M MaTeMaTH4ecKOi
JESTEIILHOCTH;

® KPUTUYHOCTh MBIIUICHUS, WHUIMATABA, HAXOIYMBOCTh, AKTHBHOCTH MPH PEIICHUH
MaTeMaTU4YEeCKUX 3a/a4.

Memanpeomemmnuie pe3yibmamol:

® yMEHHE CaMOCTOSATENbHO ONpEAeNsATh IeJId CBOEro oO0y4YeHus, CTaBUTh U
dbopmynupoBath 11l ceOsl HOBbIE 3a1auM B yu&Oe, pa3BUBaThb MOTHUBBI M HHTEPECHI CBOEH
MMO3HABATEIILHOM JESITEIIFHOCTH,

® yMEHHE COOTHOCHTH CBOU JACHUCTBUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIECTBIAThH
KOHTPOJIb CBOEW NESATENIbHOCTH B MPOIECCEe JOCTHKEHUS pe3ysbTaTa, ONpeneisTh CHOCOObI
NEeNCTBUI B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JAEHCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyaLNEN;

® yMEHHE OIpPEAENsATh MOHATHS, CO3/aBaTb OOOOIIEHMS, YCTaHABIMBATH AaHAJOTHUH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHHO BEIOMPATh OCHOBAHUS U KPUTEPHUHU VI KIIacCU(PUKALINN;

® yMEHHE YCTAHABIMBaTh IPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOMUTH JIOTMYECKOE
paccyX/1eHre, yMo3akiitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U TI0 aHAJIIOTHH) U JIeJIaTh BHIBObI;

® pa3BUTHUC KOMIICTCHTHOCTH B obactu HUCIIOJIb30BaHUA I/IH(I)OpMaI_[I/IOHHO-
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KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

e IEpPBOHAYANIbHBIC MPEACTaBICHUS 00 HAEIX U O METOJaX MaTeMaTHKU Kak o0
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJCIUPOBAHMUS SIBJICHUN U MPOIIECCOB;

® YMEHME BUJIETh MaTEMaTHUECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHON CUTYallUU B JPYTUX
JTUCIUILINHAX, B OKPYXKAIOIIEeH KU3HU;

® yMEHHE HAXOIUTh B PA3IUYHBIX HCTOYHHUKAX HH(POPMALNIO, HEOOXOIUMYIO JUIS
pelIeHUsT MaTeMaTHYeCKUX NpoOjeM, W TPEACTaBIsATh €€ B IMOHATHOH (opMme, NPUHUMATH
pelleHre B YCIOBUSIX HEMOTHOW MM U30bITOYHON, TOYHON MIJIM BEPOSITHOCTHON MH(pOpMAIUH;

® yMEHHE IOHUMATh M MCII0JIb30BaTh MAaTEMaTHUECKUE CPEACTBA HATTIAIHOCTH (rpaduKy,
Ta0JINLBI, CXEMBI U JIp.) Ul WUIIOCTPALMH, UHTEPIIPETALIUM, apTyMEHTALUN;

® YMCHHC BBIIBUTATh TUIIOTE3bI MPU PEHICHUH 33Ja4d, TOHUMATh HEOOXOAMMOCTh HX
MIPOBEPKHU;

® IOHUMaHHE CYIIHOCTH AalTOPUTMHUYECKUX NPEINUCAHUA U yMEHHE JeHCTBOBATH B
COOTBETCTBUU C MPEAJI0KEHHBIM aJITOPUTMOM.

Ilpeomemmnoie pesyromamol:

®  OCO3HaHHE 3HAUCHUS MAaTEeMATUKH JIJIs TOBCETHEBHOM KU3HU YEIIOBEKA;

e [peACTaBICHHME O MaTeMaTH4YecKol Hayke Kak cdepe MaTeMaTHudecKoil
JEeSTENIbHOCTH, 00 ATamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBUIIN3ALINN;

®  pa3BUTHE YMEHHI paboTaTh C yUeOHBIM MAaTEMaTHYECKUM TEKCTOM (aHAJIU3UPOBATD,
U3BJIEKATh HEOOXOIMMYyI0 WHGOpPMAIMIO), TOYHO M TPAMOTHO BBIpAXKaThb CBOU MBICIU C
MPUMEHEHHEM MaTeMaTUYecKOM TEPMUHOJOTMM ¥ CHMBOJHUKH, MPOBOIUTH KIIacCU(UKAIINU,
Joruyeckue 000CHOBaHMS,

e  BiajeHHE 0a30BBIM MTOHATHIHBIM alnapaToOM [0 OCHOBHBIM pa3/iesiaM COJAEPKaHus;

e cucTeMaTHYeCKHe 3HaHMS O PYHKIMSIX U UX CBOICTBAX;

® [PAKTUYECKU 3HAUYMMbIE MAaTEMAaTUYECKHE YMEHMS M HaBbIKM, UX NPUMEHEHUE K
pELICHNI0 MaTeMaTH4YEeCKMX U HEMaTeMaTHYeCKUX 3aJ1ay, MIPeIoJiaratoliee yMeHus:

v/ BBINOJIHATH BBIYUCIEHUS C JEHCTBUTEILHBIMH YHUCIAMU;

v pemiaTh ypaBHEHHUS, HEPABEHCTBA, CHCTEMBI YPaBHEHHI U HEPABEHCTB;

v/ pemiaTh TEKCTOBBIE 3324l apUPMETHIECKUM CIIOCOOOM, C TIOMOIILIO COCTABJICHUS U
pelIeHUs] ypaBHEHH, CHCTEM YpaBHEHUI U HEPABEHCTB;

v UCIIOJIB30BaTh AIreOpandyecKuii A3bIK IS OMUCAHMS TIPEIMETOB OKPYKAIOIIEro MUpPa
Y CO3/1aHUsl COOTBETCTBYIOINX MATEMAaTUYECKUX MOJIEIIEH;

v\ IpPOBOJWUTH TNPAKTHUECKUE PACUYETHI: BBIYKMCIEHHS C MPOLEHTAMH, BBLIYMCICHHS C
YUCIIOBBIMM  [OCJIEZIOBATEIbHOCTAMH,  BBIUMCICHHUS ~ CTaTUCTHUECKUX  XapaKTEPUCTUK,
BBITIOJTHEHHE MPUOIMKEHHBIX BEIUUCIICHUH;

v’ BBINOJIHATH TOXKJIECTBEHHBIE PEOOPA30OBAHMS PALMOHAIBHBIX BEIPAKEHHIA;

v/ BBINOJIHATH ONEPALUH HAJl MHOKECTBAMH;

v’ WccrenoBaTh GYHKIMH U CTPOUTH UX Tpa(uKH;

v\ 4YhTaTh M HCIOJB30BaTh WH(OPMAIMIO, TPEICTABIEHHYIO B BHJIE TaOJMIIBL,
JUarpammbl (CTon04YaTol Wil KpyroBoid);

v pemars npocTeiinme KOMOMHATOPHBIE 3aa4H.

®  OCO3HaHHE 3HAUEHUS T€OMETPUU JJIs TOBCEIHEBHOM JKU3HU YEIOBEKa,

e [IpejCTaBJICHUE O TEOMETPHUH Kak chepe MaTeMaTHUECKON eATeIbHOCTH, 00 3Tamnax
e€ pa3BUTHSL, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS [IUBUIIM3AIINH;



®  pa3BUTHE YMEHUH paboTaTh ¢ y4eOHBIM MAaTEeMaTHUYECKUM TEKCTOM (aHAIM3HPOBATH,
U3BJEKaTh HEOOXOAMMYIO MH(OpPMAIMI0), TOYHO M IPAaMOTHO BBIPAXKATh CBOU MBICIH C
IPUMEHEHHEM MaTeMAaTU4YEeCKON TEPMUHOJOIMM M CHUMBOJMKH, IPOBOJUTH KIACCU(PUKALMH,
Joruyeckue 000OCHOBaHMS;

e  BiaJcHHE OA30BBIM MTOHATUNHHBIM alapaToM [0 OCHOBHBIM pa3/iellaM COAECpPKAHUS;

e  cHCTEMaTHYecKHe 3HaHUS O GUTypax U UX CBOHCTBAX;

® [IPAKTUYECCKU 3HAYMMBIE I€OMETPUYECKUE YMEHUSA M HABBIKH, UX IPUMEHEHUE K
PELICHUIO TEOMETPUYECKUX U HEFEOMETPUUYECKUX 3a/1a4, IPEIIIONIAraolIlee YMEHUs:

v u300pakath QUrypsl HA IUIOCKOCTH;

v\ HCIOJIb30BaTh T'€OMETPHYECKHN SI3bIK JUIA ONUCAHUS MPEIMETOB OKPYKAIOIIETO
MUpa;
U3MEPATh JJIMHBI OTPE3KOB, BEJIMUUHBI YIJIOB, BBIYUCIATH IUIOIIAAN (GuUryp;
pacrio3HaBaTh U U300paxxaTh paBHbIE, CAMMETPUYECKHE U MOA00HbIE (PUTYPBHI;
BBINOJIHATH IOCTPOEHUS TE€OMETPUUECKUX (PUTYP C TOMOILBIO HUPKYJIS U JINHEHKY;
YUTaTh U UCIOJIb30BaTh HH(POPMAIUIO, IIPEJCTABICHHYIO Ha YepTekaxX U CXEMax;

ANENENENEN

IIPOBOJIUTH NTPAKTHYECKUE PACUYETHI.

Yuciia 1 BeJIHYUHBI

BbInyCKHUK Hay4uTCH:

* OIEpPUPOBATH IOHATHEM «paJMaHHAas Mepa YIJay», BBIIOJHATH NPEoOpa3OBaHUS
paZiiaHHOM MepBI B IPaJyCHYIO U TPajlyCHON MEpPBI B PaJUaHHYIO;

* OIepUpOBaTh IOHIATHEM «KOMIUIEKCHOE YHCJIO», BBINOJHATh apU(pMETHUUYECKHE
oIepanuy ¢ KOMIJIEKCHBIMH YUCIIAMU;

* wu300pakaTb KOMIUIEKCHBIE 4KC]a Ha KOMIUIEKCHOM IUIOCKOCTH, HaxOJUTh
KOMILUIEKCHYIO KOOpJMHATY YuCIa.

BbINyCKHUK MOJIYYUT BO3MOKHOCTD HAYUYMThCS:

* HCIOJIb30BaTh PA3JMYHBIE MEPbI W3MEPEHMUS YIJIOB NPHU PEUIEHUH TI'€OMETPUYECKHUX
3a/1a4, a TAaKXKe 3a1a4 U3 CMEXHBIX TUCLUIUINH;

* IPUMEHATh KOMIUIEKCHBIE YHCIIA JJIs PELICHUs alre0pandeckux ypaBHEHUH.
Beipaxxenus

BbInyCKHUK Hay4YuTCH:

* ONEpPUPOBAThH MOHATUIMH KOPHSI N-i CTENEHH, CTETIEHU C PAllMOHATILHBIM ITOKa3aTeleM,
CTENEHHU C ACHCTBUTEIbHBIM MTOKa3aTeleM, Jorapudma;

* NPUMEHATH MOHATHS KOpPHSA N-H CTENEHHU, CTENEHU C PallMOHAIbHBIM I10Ka3aTelleM,
CTETIEHU C JICHCTBUTENBHBIM IOKa3aTeseM, Jorapudma U MX CBOICTBAa B BBIUMCIECHUSX U IPH
pEILIEHNN 3a/]a4;

* BBIMOJHATH TOXJIECTBEHHbIE MPEoOpa30oBaHUsl BBIPAKEHHUM, COJEpKAlIUX KOpEeHb n-i
CTEIEHU, CTENEHU C PAalMOHAIBHBIM IIOKA3aTEJIEM, CTEIIEHH C JEHCTBHUTEIBHBIM IOKAa3aTelleM,
norapudm;

* ONEpPUpPOBATh NOHATUSMHU: KOCHHYC, CHHYC, TaHI€HC, KOTAHIE€HC Yyrja II0BOPOTAa,
ApPKKOCHHYC, ApKCHHYC, apKTaHI'€HC U aPKKOTAHI€HC;

* BBIMOJIHATh TOX/IECTBEHHbIE TPE0OPa30BaHUs TPUTOHOMETPUYECKUX BBIPAXKECHUH.

BbIyCKHHK MOJY4YHT BO3MOKHOCTD HAYUYHThCSH:

* BBINIOJHATH MHOTOLIArOBBIE MPEOOPA30BAHMsI BHIPAKECHUN, IPUMEHSISI IIUPOKUI HaObOp
CHOCco00B U PUEMOB;



* IPUMEHATH TOXJECTBEHHbIE MpPEOOpa3OBaHUs BBIPAKEHUN MAJs pEIIeHUs 3a7ad W3
pa3IMyYHBIX Pa3AesoB Kypca.

YpaBHeHusI 1 HEPaBEeHCTBA

BbinmyckHUK HayuHuTCs:

* pemaTth upparoHalbHbIE, TPUTOHOMETPUYECKHE, TOKa3aTeIbHbIE U JOrapu(pMUIecKie
YpaBHEHUS1, HEPABEHCTBA U UX CUCTEMBI;

* pemiath anredpandyeckue ypaBHeHHsI HA MHOXKECTBE KOMIUIEKCHBIX YHCET;

* [IOHMMAaTh YPaBHEHUE KAaK BAKHEUILIYID MATEMaTUYECKYI0 MOJENb Uil ONUCAaHUS U
M3YYEHHUS Pa3HOOOpa3HBIX pEANbHBIX CHUTYAllMi, pelarb TEKCTOBBIE 3a/laydl alredpanvdecKum
METOJI0M;

* IPUMEHSATH rpaduueckre NpeCTaBICHUs A1 HCCICIOBAHUS YPAaBHEHUH.

BbInycKHUK MOJIYyYUT BO3MOKHOCTD:

* OBJIAJETh NpUEMAMHU pELICHUs YpaBHEHUN, HEPABEHCTB M CUCTEM YpaBHEHMIA;
MPUMEHSTH anmapaT ypaBHEHUH Ui pelieHus pa3HOOOpa3HbIX 3a/1ay U3 MAaTEMaTHUKU, CMEXKHBIX
MPEAMETOB, IPAKTHKU;

* IPUMEHSATH TpadudecKue MpPeACTaBICHUs 1 UCCIeIOBAaHUS ypaBHEHUH, HEPABEHCTB,
CHUCTEM YpaBHEHHUH, COJAEPKALLNX TapaMETPBI.

DOYyHKIUH

BbinmyckHUK HayuHMTCs:

* TIOHMMAaTh ¥ HUCHOJB30BAaTh (DYHKIMOHAIbHBIE TIOHSTHS, S3bIK (TEPMHHBI,
CUMBOJINYECKUE 0003HAUEHU);

* BBIIOJHATH IOCTpOEHHE TIpadUKOB (YHKIMA C TIOMOILIBIO T'€OMETPHUECKUX
npeoOpa3oBaHuii;

* BBINOJIHATH MOCTPOEHHE IpaUKOB BHJIA Y = N X, CTENEHHBIX, TPUTOHOMETPUUECKHUX,
00paTHBIX TPUTOHOMETPUUECKUX, TTOKA3aTENbHBIX U JOrapupMUUECKUX (HYHKINH;

* icCJIeI0OBaTh CBOMCTBA (DYHKIIMIA;

* MOHMMATh (YHKIHUIO KaK BaXHEHIIYI0 MAaTeMaTH4eCKyl0 MOJENb JJsi ONUCAHUS
IIPOLIECCOB U SIBJICHUN OKPY’KAIOLEro MUpa, MPUMEHITh (DYHKIIMOHAIBHBIN S3bIK JJI ONMUCAHUS
U MCCIIEZIOBAHUS 3aBUCUMOCTEN MEXIy (PU3NUECKUMH BETUUMHAMHU.

BbInmycKHUK MOJIYYUT BO3MOKHOCTD:

* IPOBOJUTH UCCIIEOBAHMsI, CBSI3aHHBIE C U3yYEHHEM CBOMCTB (DYHKIIMI, B TOM UYHUCIIE C
HCII0JIb30BaHUEM KOMIIBIOTEPA;

* UCIOJIb30BaTh (DYHKIIMOHAJIbHBIE MPEICTABICHHUS M CBOMCTBA (DYHKIMH A perieHus
3a/1a4 U3 pa3InYHbIX Pa3JesIoB Kypca MaTEMaTHKH.

JJieMeHThl MaTeMaTH4eCKOI 0

BbInyCKHUK Hay4YuTCH:

* IOHMMAaTh TEPMHUHOJIOTHIO M CUMBOJIMKY, CBA3aHHYIO C MOHSTHUSIMH MPOU3BOIHOM,
nepBooOpa3HOI U UHTErpaa;

* pelaTh HEPABEHCTBA METO/I0M UHTEPBAJIOB;

* BBIUMCIIATH POU3BOJHYIO U MEPBOOOPa3HYIO QYHKIINH;

* WCIOJB30BATh MPOM3BOJHYIO JJISi MCCIENOBaHUSA M TOCTPOEHUS TpapuKoB (DYHKIIMIA;
aHaiu3a

* [IOHUMAaTh F'€OMETPUYECKUIN CMBICII IPOU3BOJHON U ONIPEAEIEHHOIO HHTErPasia;

* BBIYUCIIATH ONPEEAEHHBIN NUHTETPaL.

BpINyCKHUK MOJYYUT BO3MOKHOCTD:



* copMUpOBATH MIPEACTABJICHHE O TIpeiesie GYHKIIMU B TOUKE,

* chopMUpPOBATh MPEJCTABICHUE O MPUMEHEHIH T€OMETPHUECKOTO CMBICIIA TPOU3BOJHOM
U MHTETpaJia B Kypce MaTeMaTUKH, B CMEKHBIX TUCITUTUINHAX;

* chopMUPOBATh U YIITyOUTH 3HAHUS 00 UHTETpaJe.

BeposiTHOCTH M CTATHCTHKA.

BbINyCKHUK HAYYUTCS:

* pemaTh KOMOMHATOpHBIC 3a/ladydl Ha HaxOXICHHE KOJIUYeCcTBAa OOBEKTOB WIIU
KOMOMHAIIHIL;

* IpUMEHATH popmyny OuHoMa HeroToHa 1715 mpeoOpa3oBaHus BHIPAKEHHUI;

* HCIOJB30BATh METOJ MAaTEeMAaTU4YEeCKOH HMHIYKIMU IS JI0Ka3aTelIbCTBA TEOpEM H
pelIeHHs 3a1a4;

* UCTIOJIB30BAThH CIIOCOOBI IPEACTABICHHUS M aHAIN3a CTATUCTHYECKUX JAHHBIX;

* BBITIOJIHATH OIEPAIH HAJl COOBITUAMU U BEPOSTHOCTSIMH.

BbInyCKHUK MOJIYYUT BO3MOKHOCTD:

* HayYUTHCS CHEIUATBHBIM MPUEMaM pelIeHUsI KOMOMHATOPHBIX 33/1a4;

* XapaKTepU30BaTh MPOIIECCHI U SIBIICHUS, UMEIOIINE BEPOITHOCTHBIN XapaKTep.

Conep:xanue npeamera
Auare0dpa 1 HayaJIa aHAJIN3a
Yucaa u BeJTHYHHBI
Panuannas mepa yria. CBsi3b paluaHHONW MEpBI yIJia ¢ TPaJgyCHOM MEpOH.

BripakeHus
Kopens n-oit crenenu. Apudmernueckuii KOpeHb -0l crenenu. CBoHCTBa KOPHS -0l CTENEH .

ToxnecTBeHHBIE TPe0OPa30BaHMsI BEIPAXKEHHH, COAEpsKaIluX KOPHH 1-0i cTeneHu. Buecenue
MHOXUTEIIS [10/] 3HaK KOPHSL.

Crenens ¢ pallMOHAIBHBIM NTOKa3aTesieM. CBOWMCTBA CTENEHHU C pallMOHAIBHBIM [TOKa3aTENIEM.
ToxkecTBeHHBIE MPeoOPa30BaHKS BHIPKEHHIA, COIEPIKAIINX CTETICHH C PAIlHOHATBHBIM TIOKa3aTeNIeM.
Kocunyc, cunyc, TaHreHc, KOTaHTe€HC yriia ToBOpoTa. OCHOBHBIE COOTHOLIEHUS MEXIY
KOCHHYCOM, CHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJHOT'0 M TOTO K€ apryMeHTa. @opMyJIbl CI0KEHUS.

Dopmyinsl npuseacHUs. POpMyIbl JBOMHOTO U ITOJIOBUHHOIO yrioB. @OpMyJibl CyMMBbl U Pa3HOCTH
CHHYCOB (KocHHYCcOB) PopMyIibl peoOpa3oBaHus NPOU3BEICHUS B CyMMY. T0OXI€CTBEHHBIE
npeoOpazoBaHus BEIPAKEHHM, COEPKAIINX KOCUHYChI, CHHYCBI, TAHT€HCBI U KOTAaHT'€HChl. APKCUHYC,
ApPKKOCHHYC, apKTaHI€HC, apKKOTaHreHe. IIpocreiimye cBolCTBa apKCHHYCa, APKKOCHHYCA, apKTaHT€HCa
Y apKKOTaHI€HCA.

YpaBHeHMsl U HEPaBEHCTBA

Ob6nacte onpezaeseHus ypaBHeHHs (HepaBeHCTBa). PaBHOCHIIbHBIE ypaBHEHHs! (HEPaBEHCTBA).

PaBHOCUNBHBIE IPEe0Opa30BaHusl YpaBHEHUH (HEPaBEHCTB). Y paBHEHHE — CJIEACTBUE (HEPABEHCTBO —
cnenctaue.) Ilocroponane KOpHU.

UppaunonanbHele ypaBHeHUs (HepaBeHCTBa). MeTo/] paBHOCHIIBHBIX Pe0Opa3oBaHuil 1uis
peleHHs UPPAUOHAIBLHBIX YpaBHEHU (HepaBeHCTB). MeTol CIeICTBHIMA ISl pEIICHHsT UPPAMOHATBHBIX
YPaBHEHHUH.

Tpuronomerpuueckue ypaBHeHus (HepaBeHcTBa). OCHOBHBIE TPUTOHOMETPHUYECKHE YPABHEHHS
(HepaBeHCTBA) M METOMBI X PElIeHUs. TPUTrOHOMETPHUUECKUE YPABHEHUS, CBOJISIIIUECS K
anreOpanvyeckuM. OQHOPOIHBIE YpaBHEHMS TIEPBOW M BTOpPOH cTeneHel. PelieHue TpuroHoMeTpruuecKix
ypaBHEHUI METO/IOM PasIOKEHHS Ha MHOXHUTEIH.

DOVHKIHH

Haunbonpiee HaumeHnsIiee 3HadeHus1 GyHKIUH. YeTHbie 1 HeueTHbIe PyHKmuu. CBOMCTBa
rpaduKoB YETHOU U HEYETHON (HYHKITHH.



[Moctpoenue rpadukoB GyHKIIUH ¢ TOMOIIBIO TEOMETPHUCCKUX MIPEOOpa30BaHHIMA.

Ob6patumsie pyHknun. CBA3b BO3pacTaHUs U YOBIBaHUS ¢ €€ 00paTuMocCThio. B3anMHO oOpaTHBIE
¢yskimn. CBOHCTBAa B3aUMHO OOPATHBIX (hyHKIIHIA.

Crenennas ¢ynkuus. E€ cBoiicTBa u rpaduxk.

[epuoanueckue ¢pynkunu. [lepuon nepuonndeckoii pynkunu. ['masuslii nepuos. Coiictsa
rpaduka mepuoInIecKon GyHKIUH.

Tpuronomerpuueckue HyHKINH. 3HAKN 3HAUEHUH TPUTOHOMETPUIECKIX (PYHKITHH.
[lepnogMYHOCTH TPUTOHOMETPUUECKUX QYHKIMHA. YeTHOCTh, HeuéTHOCTh. CBOMCTBA U Tpaduku
TPUTOHOMETPUIECKIX (yHKITHA.

O6patnbie Tpuronomerpudeckre QyHxun. CBOHCTBa 00paTHBIX TPUTOHOMETPUYECKUX
¢byHkumit 1 ux rpaduku.

DJieMeHThl KOMOUHATOPUKH BEPOSITHOCTH U CTATUCTHKH.

MeTto MaTeMaTHYECKOW HHIYKIIMHU. Y TIOPSIIOYEHHOE MHOXECTBO. [lepecTaHOBKH, pa3MelieHus,
couetanus (kombuHarun). opmymna buaoma Hetotona. buHOMIanbHBIE KO3 PHUIMEHTH U TPEYTOTBHUK
ITackamns.

TEMATHYECKOE INTAHUPOBAHHUE

10 kaxace

Conep:xanue yue0HOI0 XapakTepucTHKa OCHOBHBIX BU/10B

marTrepuaJjaa AeATECJIbHOCTH YYCHUKA

(Ha ypoBHe y4eOHBIX AeHCTBHIH)

Homep naparpaga
KoJgnuyecTBo yacoB

IloBTOpEHUE M paclIpeHue CBeeHHUI 0 DopMynupOBaTh  ONPEJENICHUS HaWOONBIIETO U
GyHKUIMHU HaWMEHBIIEro 3HaueHUH (QyHKUMM, YETHOH U

[N
N

HauGonbiiee u HauMeHbIee 3HAYCHUS Heu€THON (GyHKuuiA. DOpMyIUpOBaTE TEOPEMBI O
¢ynkimy. YétHble M Heu€THbIC QYHKIIMU CBOMCTBaX rpaduKoB YETHBIX M HEUETHBIX (QYHKIMH.

=
w

2 [MocTpoenue rpadukoB GyHKIMNA Haxonute Hanbonbiee W HauMEHbLIEE 3HAYCHUS
c MOMOIIBIO reOMETPUYECKHX GyHKIMM Ha  MHOXeCcTBe 1O €€  rpaduky.
nipeoOpa3oBaHui UccnenoBate (yHKIMIO, 3aqaHHYI0 (OpPMYJIOH, Ha

-

3 OGpatHas GpyHKUUS 4yéTHOCTh. CTpouTh rpaduku (QyHKIHUH, HCIOIb3YSI
4ETHOCTD U HEYETHOCTb. BeinonssaTs

4 PaBHOCHIIBHBIE ypaBHEHHS U HEPABEHCTBA TEOMETPUUECKUE npeoOpa3oBaHus rpaukoB

(yHKUMH, CBSI3aHHBIE C TTApAJUIETbHBIMY IIEPEHOCAMH,

5 Merox unTepsanon PacTSDKEHUSIMH,  CKAaTUSAMH U CHUMMETPUSIMY,

OTHOCHUTEJILHO KOOPJIMHATHBIX oceil. PopMynupoBaTh
ompeneneHne obparumoil ¢yHkIEHM. Pacmo3HaBath
obpaTuMyIo byHKIIHIO 1o eé rpaduky.
YcranaBnmuBath oOparuMocTh (pyHKIMH 1O €€
BO3PACTAHMIO WM yOBIBaHHIO.

dopMmynupoBaTh ONpeneNeHne B3aUMHO OOPATHBIX
¢ynkiuid. [IpoBepsTh, SBIAIOTCS JM JIBE JaHHbBIE
¢yHKIMK B3anMHO oOpaTHbIMU. HaxoauTts oOpaTHYIO
¢yHKIMIO K JaHHOW oOparumoit ¢ynkuuu. Ilo
rpaguky JaHHOW  (QYHKIMHM  CTPOMTH  rpaduk
oOpaTHOW (yHKIIMH. YCTaHaBIMBATh BO3pacTaHUE
(yObiBanme) oOpaTHOW (YHKIIMHM TIO BO3PACTAHHIO
(yObiBanmioo) gnaHHOW (yHKIMKA. DOpPMYITHPOBATH
OIIPEACTICHUsT  00JIaCTH  ONpPEAEICHUs]  ypaBHEHHUI

= Wl NN

Konrponbnas pabora Nel

6




(HepaBeHCTB), PaBHOCHIIBHBIX ypaBHEHUH
(HepaBeHCTB), YypaBHEHHH-CIENCTBUN (HEpaBEHCTB-
CJIEAICTBUIT), MOCTOPOHHEr0 KOpHS. PopMynHpoBaTh
TEOPEMBI, OMMCHIBAIOIIHE PaBHOCHUJIBHBIE
peoOpa3oBaHus ypaBHEHUH (HEepaBeHCTB).
[IpuMeHsAT METOA PaBHOCWIBHBIX NPeoOpa3OBaHMI
JUIsL pelleHus ypaBHEHUH M HepaBeHCTB. Haxomuth
o0JlacTh ONpENeNeHNs] ypaBHEHHWH W HEPaBEHCTB.

IIpumensaTs MeTON  CAEACTBUA AN pELLEHUs
YpaBHEHUM. Pemats HEpaBeHCTBA  METOJOM
HMHTEPBAIOB
CrenenHasi pyHKIus 19 | opmynupoBarh onpeaencHNE CTENCHHOW (QYHKINN C
LIENBIM MoKa3areneM. ONUChIBaTh CBOMCTBA
6 Crenennas QyHKIHSA C HATYPAIbHBIM 1 CTETICHHOHN (PYHKIIUH C TCITBIM TIOKa3aTeJIeM, BBIICIISS
110Ka3aTejIeM Clly4ay 4YETHOU U HEUETHOU CTEIICHHU, a TAKXKE
7 | Cremennas QyHKIMS C HETBIM 2 | HatypanbHOIi, HyneBoii U Lol OTpULATETLHOI
[TOKa3aTeaeM crenenu. Ctpouth rpaguku GYHKIMH Ha OCHOBE
8 OmpenencHue KOpHs N-if CTETIEHA 2 rpaduka crerneHHoi (YHKIUH C LIEJIbIM IT0Ka3aTesIeM.
Haxoaute Haubobliee 1 HAaMMEHbIIee 3HAYCHHS
9 CBoiicTBa KOpHS N-# cTeneHU 3 CTEmeHuol
(YHKIMHY C LETBIM [TOKa3aTeNIeM Ha IPOMEXYTKE.
KowtponsHas pabora Ne2 1 DopMynupoBaTh ONpeneNICHNE KOPHS
10 | Onpencnenne u colictsa crenenn ¢ ) (apI/I(i)MeTI/I‘IeCKOFOVKOpHH) n-# CTETIeH , a TaKKe 5
DATHOHATHHBIM TOKA3ATEIEM TCOPEMEI O €T CBOMCTBAX, BHACILS CITydaH KOpHEH
4y&THOI 1 Heu€THOI cTenenn. Haxomute obnactu
11 | UppauuoHanbHble ypaBHEHUS 3 N N
OIIpe/IeIICHNsI BEIPAXKECHUI, COAepKALINX KOPHH N-i
12 | Meroa paBHOCHIBHBIX peobpasoBaHil 2 CTEICHHU. PemnaTL ypaBHEHHSI, CBOJISIIIUECS K
TIpY pettieHHHn ypaBHeHHO X" = a. Bl,monHﬂvTL TOXIECTBEHHBIC
HPPALHOHATHHBIX l;[pCOGpéBOBﬁHHH BBIP@XKEHUI1, COAEPIKALIMX KOPHH N-
ypaBHerHii #l CTENeHH, B MACTHOCTH, BEIHOCHTE MHOXHTEIb 13-
13 | Uppammonansasic HepaseHcTRa 2 1071 3HaKA KOPHS N1 CTETIEHH, BHOCHTH MHOKHTEIb
T10/] 3HAK KOPHS N-# CTENeHn, 0CBOOOXKIAThCS OT
KoutponbHas paGota Ne3 1 MPPalOHATIBHOCTH B 3HAMEHATEIE TPOOH.
OmnuceIBath cBOiicTBa (PYHKIMH y = N X, BBIICISA
Clly4au KOpHeH 4€THOW U HEUETHON CTEIEHH.
Crpouts rpapuku QyHKIIUH Ha OCHOBE TpaduKa
¢byHkmK y = n x. @opMynupoBarth onpeeneHne
CTEIICHH C PAIlMOHAIBHBIM [I0Ka3aTelleM, a TaKKe
TEOPEMBI O €€ CBOMCTBax. BhINONHATH
TOX/IECTBEHHBIE MPe00pa30BaHUs BbIPAKEHNUH,
COZIepIKAIIMX CTENEHH C PALMOHATIBHBIM
rokasaTesieM. PacriozHaBaTh nppanmoHaibHbIE
ypaBHEHHS M HepaBeHCTBAa. PDOpMyITUpOBaATH
TeopeMbl, 000CHOBBIBAIOIINE PABHOCHILHOCTh
ypaBHEHHI (HEpaBEHCTB) IPH BO3BEICHUU 00EHX
YyacTel JaHHOTO ypaBHEHHUs (HEpPAaBEHCTBA) B
HaTypaJIbHYIO CTelleHb. Pemars nppanuoHaibHbIe
ypaBHEHHS METOJIOM PaBHOCHIILHBIX IPe0Opa3oBaHmit
U METOJIOM clie[IcTBUM. Pemiats uppanuoHaibHbie
HEpaBEHCTBA METOJIOM PaBHOCHIIbHBIX
peoOpa3oBaHMIA
Tpuronomerpuyeckue GpyHKIHH 29 | ®opmynupoBaTh ONpe/elieHHE paIdaHHONH Mepsbl
yrna. HaxoanTh panuaHHyl0 Mepy yriia Io €ero
14 | Papnannas mepa yria 2 | rpaagycHoii Mepe M TpaayCHYIO Mepy yrjia IO ero
pamuaHHOM  Mepe.  BemumcnaTe  aumMHBL Ayr
15 | Tpuroromerpuueckue QpyrKun 2 | okpykHocteil.  opMynHpoBaTh  ONpeeleHus
1HCII0BOrO apryMeHTa KOCHHYyCa, CHHYCa, TaHI€HCa W KOTaHreHca yria
16 | 3Haku 3HAYEHUIl TPUTOHOMETPUUECKUX 2 I0BOPOTA. BLISCHATD 3HAK SHAYeHui
¢yHKmid. YETHOCTH M HEYETHOCTD TPUTrOHOMETPUYECKUX ()yHKLML.
TPUTOHOMETPUIECKHX yHKIHH Vopomars — TPUTOHOMETPHYECKHE  BBIPAKEHHS,
17 | Tlepnonmyeckue pyHKiuM 1 HCIOJB3Ysl CBOMCTBA YETHOCTH TPUTOHOMETPHYCCKHIX




18 | CgoiictBa u rpaduky GyHKIMII 2 (YHKIMH.
y=sinXMy=cosXx @dopmynupoBaTh  ONpEAENEHUs  IIEPUOJUYECKOM
19 | CaoiictBa u rpaduku GyHKIUH 2 ¢yHkuM, e€ TIIAaBHOrO Iepuoja.  YTpoIIaTh
y=tgxuy=ctgx TPUTOHOMETPUUECKHE BBIpaKEHUS, UCTIONB3Ys
Konrponbnas pabora Ned 1 CBOMCTBA  NEPUOAMYHOCTH  TPUTOHOMETPHUUECKHX
(GYHKIMH. OnuceiBaTh CBOMCTBa
20 | OcHOBHBIE COOTHOLICHUS MEXKIY 3 TpuronoMmeTpuueckux ¢yHknuit. Ctpouth Tpaduku
TPUTOHOMETPUIECKIUMHU (YHKIHUAMH (GyHKIMHA HAa OCHOBE TpaMKOB UYETHIPEX OCHOBHBIX
OJTHOTO U TOTO K€ TpuroHoMmeTpuueckux QyHkoui. I[IpeoOpa3zoBbIBaTh
aprymeHra TPUTOHOMETPHUYECKHE  BBIPQKEHHWS HAa  OCHOBE
21 | PopMyisl cnoKeHUS 3 COOTHOLUEHUI MEXKIY TPUTOHOMETPUIECKUMHU
(GYHKOMAMH OJHOTO M TOTO K€ aprymeHta. Ilo
22 | opmyIbl NIPUBEACHHS 2 3HAQUEHHUSM OJHOW TPHUIOHOMETPUYECKOW (QYHKIIMU
- HaXOJHUTh 3HA4YEHUS OCTaJIbHBIX
23 | PopMmyIBl ABOHHOIO U MIOJOBHHHOTO 4 TPUTOHOMETPUUYECKHUX (YHKIMH TOTO XK€ apryMeHTa.
YIIIOB [IpeoOpa3oBbIBaTH TPUTOHOMETPHYECKHE BBIPAKEHUS
24 | Cymma 1 pasHOCTb CHHYCOB 2 | ma ochose Qopmyn cioxkenus. Onmpasch Ha
(kocuiycoB) (GOpMyJIBI  CIOMEHMS,  JOKa3biBaTh  (hOPMYJIbI
25 | @opmy:a npeodpasoBaHms Mpo- 2 | npuBesenns, (opMyibl ABOIMHBIX YIIOB, (OPMyJIbl
M3BCACHNA TPUTOHOMETPIHICCKHIX CYMMBI U PasHOCTH CHHYCOB (KOCHHYCOB), (hOpMYJIbI
dyHKIMi B CymMy peoOpa3oBaHus TIPON3BEICHHS
Konrpombrast pabora Neb 1 TPUTOHOMETPUICCKHAX GbyHKIHIHA B CyMMYy.
[IpeoOpa3oBbIBaTH TPUTOHOMETPHUYECKHE BBIPAKCHUS
Ha OCHOBe (OpPMYJI TpHBeAeHHS, (GOPMYI IBOWHBIX U
NOJIOBUHHBIX YTJI0B, (OPMYJl CyMMBI U Pa3HOCTH
CHHYCOB (KOCHHYCOB), (opmysn mpeoOpa3oBaHuUs
NPOU3BEICHUS TPUTOHOMETPUYECKUX (YHKIHMHA B
CyMMY
Tpuronomerpuyeckne ypaBHeHHsI U 17 | ®opmynupoBarts OIpe/ieTICHUs apKKoCHHYca,
HepaBeHCTBA apKCHHYca, apKTaHreHca, apkkoTanreHca. Haxomure
26 | YpaBuenue cos X = b 2 3HA4YEHHs1 OOpAaTHBIX TPUTOHOMETPHYECKUX (pyHKumMit
B OT/ICNBHBIX TAOJIMYHBIX TOUKaX. McHonb3yst
27 | Ypasnenne sinx=b 2 MOHATHS apKKOCUHYCa, apKCUHYCa, apKTaHTeHca,
apKKOTaHIeHCa, pemarts npocreime
28 | Vpasuenustgx=bmuctgx=b 1 | tpuronomerpuueckue ypauenns. DopMympoBaTh
- CBOMCTBA OOpaTHBIX TPUTOHOMETPUYECKUX (PYHKIHH.
29 | @yHKumm y = arccos X, y = arcsin x, y = 3 Crpouts rpgqmm/l (IT)EHKL[HFI Hap OCHOBE (E)}Za(bI/IKOB
arctg x, y = arcctg X YeThIPEX OCHOBHBIX OOPATHBIX TPUTOHOMETPUYECKHX
30 | Tpuronomerpueckue YpaBHCHUAL, 3 GbyHkuuid.  YrpomaTe  BbIp@XKEHHS, COJEpKallue
CBOJANIMECH K alrebpaniecknm oOpaTHbIe TPUTOHOMETPHUYECKUE GbyHKIHH.
31 | Pemenne . TPUTOHOMETPHHUCCKUX 3 Pacrno3HaBaTh TPUrOHOMETPHUYECKHE YPABHEHUS U
YPAaBHCHHI — MCTOZOM  pasiOMCHIA  Ha HEepaBEHCTBA. Pemats TPUTOHOMETPUYECKHE
MHOKHATC/HN - ypaBHEHMs,  CBOJAIIMECS K  anreOpandeckum
32 | Pemenne NPOCTEHWAX | 2 | yoaphenusM, B YaCTHOCTH, pEIIATh OXHOPOIHBIE
TPHUTOHOMETPHHCCKNX HEPABEHCTB TPUTOHOMETPUYECKHUE YPABHEHHs NEPBOM U BTOPOU
Konrposbras padora Neb 1 CTEMEHH, a TaKXKe pellaTh TPUTOHOMETPUYCCKHE
ypaBHEHMS, TPUMEHSSI METOJ pA3JIOKEHHS Ha
MHOKHUTEIH. Pemats npocTeime
TPUTOHOMETPUUYECKHE HEPABEHCTBA
IIpousBoaHas M e€ NpUMeHEeHuUe 26 | Haxomuth npupaiiieHre apryMeHTa u npupalieHue
(GyHKIMY B TOYKE. BBIYHUCIIATH CPEAHIO CKOPOCTh
33 | Ilpencrasuenue o npezene GyHKIMH 2 JBIKEHUSI MaTepUaJIbHOM TOUYKHM IO 3aKOHY €€
B TOYKEC M O HENPEePbIBHOCTH (QYyHKUMH B JIBHKECHUSL. DopmyIMpoBaTh omnpeesieHne
TOYKE MPOM3BOHONW  (GYHKIMM B  TOYKe, MpaBUia
34 3ajayd O MIHOBEHHOHM CKOpPOCTH H 1 BBIYHMCIIEHUS] MPOU3BOJHBIX. HaxonuTh mpousBogHBIE
KacaTeNbHOH K rpauky QpyHKIMK GyHKIMHA,  ypaBHEHMs  KacaTelbHBIX  rpaduka
35 | IonsTre mpon3BogHON 3 (YHKIMM, MTHOBEHHYIO  CKOPOCTb  JIBMDKCHUS
_ MaTepuanbHON ToukH. Mcmonb30BaTh MeXaHUYECKUN
36 | llpaBuia BbIYMCIICHHS TPOM3BOIHOM 3 U TEOMETPUYECKHH CMBICI TPOU3BOJIHON B 3ajadax
- MEXaHMKU M reoMmeTpun. OopMynupoBaTh NpHU3HAKU
37 | YpaBHeHue kacaTenbHOM 3

TOCTOSIHCTBA, BO3pPAcCTaHUA W YOBIBaHUA (DYHKIIHH.




Konrponbnas pabora Ne7 1 Haxoaute npoMexXyTKuM BO3pacTaHusi M YOBIBaHUS
¢yHkuy, 3amaHHON Qdopmynol. dopmynupoBath
38 | IlpusHaku BospacTanus U yObIBaHMs 2 OTpeieNIeHUs] TOUKM MaKCUMyMa U TOYKM MUHUMYMa,
(yHkumn KPUTHYECKON TOYKH, TEOPEMBI, CBS3bIBAIOIINE TOUKHU
39 | Toukn skcTpeMyma QyHKIHH 3 | okcTpemyma ¢ mpomsBoaHoil. Haxomuth Toukm
9KCTpeMyMa (DYHKLUH, HauOoJblIee W HauMEHBIIIee
40 | Haubonpmee u HaummeHblliee 3HAYCHUSA 3 | sHauennss (yHKiEM Ha TpoMexyTKe. ccmenoBath
UEISIVY CBOWCTBA (DYHKIMM C IIOMOILBIO IMPOU3BOIHOU U
41 | Tlocrpoenne rpadukos QyHKImid 4 | crpouts rpadux GpyHKIMK
Kontponbnas padota Ne8 1
IMoBTOpeHne Kypca anredpbl 1 HAYAJ 3
MaTemMaTHueckoro anaiausa 10 kiacca
4?2 | YropaxHeHuss IS TOBTOPEHHMS Kypca 2
anreOpbl ¥ Havaus aHanu3a 10 kmacca
Urorosast KOHTpoJIbHAs paboTa 1
11 kaacc
- Coaep:xanue yueOHOTo @ XapakTepucTHKA OCHOBHBIX BU/I0B
< S
= MaTrepuaia g ACATCIbHOCTH YYCHHKA
g o N
= 2 (Ha ypoBHe y4eOHBIX el CTBHIA)
= 3
< 2
= =
T >
Hoxa3arenpHas u Jorapupmudeckas pyakoun | 28 | PopmynupoBaTs onpeaeacHHe N0Ka3aTeIbHON
¢yHkunu. OMUCHIBaTh CBOMCTBA MOKA3aTeIbHON
1 Cremnenb ¢ IIPOU3BOJIBHBIM 3 (GyHKINH, BBIIEISS CIIydail OCHOBaHUS, OOJIBIIETO
JEeHCTBUTEIBHBIM ITOKa3aTCJICM. €JIMHULIBI, ¥ CITy4ail MOJI0KUTEIbHOTO OCHOBAHUA,
HokasarenpHas QyHKIHs MEHBIIETO eUHHUIIBL. [IpeoOpa3oBEIBaTh BEIPAXKEHNUS,
2 | llokasaTesnbHble ypaBHEHHS 3 | coxepixamue CTENeHH ¢ AEHCTBUTETLHBIM
nokazareseM. Ctpouts rpaduku GyHKIUN Ha OCHOBE
3 [loxasarenbHbie HepaBeHCTBA 3 | rpaduka nokasarensHOH dyHKIMK, PacnosHaBaTh
KortponsHas pabora Nel 1 goxammnmme ypaBHEHHS M HEPaBEHCTBA.
OpPMYJIUPOBATh TEOPEMBI O PABHOCHIIEHOM
4 Tlorapadm 1 ero ceoficTsa 4 peoOpa30BaHNM MT0KA3aTENbHBIX YPABHEHUH 1
HepaBeHCTB. Pemars rokazaTenbHbIe YpaBHEHUS
5 Jorapudmuueckas  QyHKUHs M €8 4 1 HepaBeHCTBa. POPMYIHPOBAThH ONpEACTICHNE
CBOHCTBA sorapudma MoJIOKHUTEIHHOTO YUCIIa 110
6 Jlorapu(MHIECKHe ypaBHEHUA 3 MOJIOXKUTEIbHOMY OCHOBAHHIO, OTIIMYHOMY OT
€/IMHMIIBI, TEOPEMBI O CBOICTBax Jorapudma.
7 Horapn(bMquCKHe HEPABEHCTBA 3 l_[peo6pa30131)113aT1) BBIPpAXCHUA, COACPKAIUEC
norapupmbl. DOpMyIHPOBATh ONpE/CICHIEe
8 IIpousBonHsle NoKa3aTeIbHON u 3 norapu(pMUYecKoi (PYHKIIMN U OITUCHIBATH €&
sorapupmMIdecKor GyHKINH CBOMCTBA, BBIJIENSS CITyyail OCHOBAHMS, OOJIBIIEro
Konrponbhas padbora Ne2 1 €/IMHMIIBI, U CIIy4ai MOJIOKUTETLHOTO OCHOBAHMS,
MEHBIIIEro eAMHHUIBL. JJ0Ka3bIBaTh, 4TO MOKa3a-
TeNIbHAs ¥ JoTapupMuieckas QyHKINH SBISIOTCS
B3aUMHO 00paTHBIMU. CTPOUTH rpadMKK QYHKIMH
Ha OCHOBE JIOTapuPpMUIeCKO QYHKITHH.
Pacnio3HaBaTh norapudMuueckie ypaBHEHHS U
HepaBeHCTBa. POPMyITHPOBATh TEOPEMBI O PABHO-




CHIIHOM Npeo0pa3oBaHHH JIOTapU(YMUUECKUX
ypaBHEHHH M HepaBeHCTB. Pemath gorapupmudeckue
ypaBHeHUs U HepaBeHcTBa. DopmynupoBath
OTIpeJIeTICHUsI YHCIIa €, HaTYPaJIbHOro Jorapupma.
Haxoaute npousBoaHble PyHKIMH, COAEpIKaIIX
MOKa3aTeJbHYI0 (DYHKIHIO, JIorapru(pMUUECKYIO
(GYHKIHNIO, CTENICHHYIO (PYHKITHIO C ACHCTBUTEIHHBIM
HoKasareieM

HNHTerpan u ero npuMeHeHue

9 [lepBooOpasuas

10 | [paBuia HaxoxAeHUS IEPBOOOPA3HON

11 [Inomanb KpUBONMHEWHOM TpaneLy.
OnpenenéHHplil HHTErpai

AW

12 Brruncinenne 00bEMOB TeEI

[EEN

Konrponbnas pabora Ne3

DopMynHupoBaTh OTpeeICHIE IEPBOOOpa3HON
¢GbyHKINHN, TeOpeMy 00 OCHOBHOM CBOHCTBE
MIepPBOOOPA3HOM, TIpaBUIIa HAXOKICHUS
nepBooOpazHoifl. Ha ocHOBe TabIHIbI mepBooOpa3HBIX
1 TIPaBUII HAXOXKICHUS IMTePBOOOPA3HBIX HAXOIUTh
MepBOOOPa3HYI0, OOIIMK BUI IEPBOOOPA3HBIX,
HeonpenenéHHbli narerpai. [1o 3akoHy uaMeHeHus
CKOPOCTH JIBIDKEHUS MaTepuaIbHONH TOYKH HAXOJUTh
3aKOH JBMYKCHHS MaTEPHAIbHON TOUKH.
DopMyIUPOBATH TEOPEMY O CBSI3U TIEPBOOOPA3HOIA

U IUIOIIA Y KPUBOJIUHEIHON Tpalenuu.
DopMynHupoBaTh OTNPEACICHNE OMPEACIEHHOTO
uHTerpana. Mcemonssys popmyny Hetotona —
JleitOHMIIa, HAXOIWUTH OIIPENSIIEHHBII HHTETPA,
wromaau GUryp, OrpaHMYCHHBIX TaHHBIMH JIMHUSIMH.
Hcnonp30BaTh onpeaeeHHBI HHTETpal I Ha-
XOXKJICHUS 00BEMOB TEII, B YaCTHOCTH OOBEMOB TE
BpalICHUs

JJieMeHThI KoMOUHATOpHKH. BuHoM HeroToHa

13 MeTtox MaTeMaTHIECKOW WHITYKITHH

14 | IlepecranoBKu, pa3MeLLIEHUS

15 | Coueranus (KOMOWHAITUN)

16 | bunom HbroToHa

Kontpomnsnas pabota Ned
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DopmMynupoBaTh NOCIEI0BATEIbHOCTh ACHCTBUN
[IPU UCIOJIb30BAHUHU JOKA3aTENbCTBA METOI0M
MaTeMaTH4ecKoil HHAYKIMH. Vcronb30BaTh METO/
MaTeMaTU4eCKON MHAYKIUU AJId 10Ka3aTeIbCTBA
HEpPaBEHCTB, HAXOXJEHUSI KOHEUHbIX CYMM, IIPU
pelieHny 3a1ad 1o reopuu urcen. opmynuponaTh
ONpEJIeJICHUE TIEPECTAHOBKU KOHEUHOTO MHOXKECTBA.
DopMyIUPOBATH ONpPEAEIICHUE PA3MEILECHUS
N-3JIEMEHTHOrO MHOJKECTBA 110 K 371EMEHTOB.
DopMyIUPOBATH ONPEAEIIEHUE COYETAHUS
N-3JIEMEHTHOrO MHOJKECTBA I10 K 371EMEHTOB.
Ucnonb3yst GOpMyIIbl: KOJIMYECTBA TEPECTAHOBOK
KOHEYHOI'0 MHOXECTBA, Pa3MEILIEHUHN N-371EMEHTHOTO
MHOYKECTBA 110 K 2JIEMEHTOB M COUYETAHHIA Nn-
3JIEMEHTHOTO MHOYECTBA I10 K 3JIEMEHTOB, peliaTh
3aJ1a4d KOMOMHATOPHOTO XapakTepa. 3armuchiBaTh
¢dopmyny buHoMa HeroToHa.

DJIeMeHThI TEOPHH BePOSITHOCT eI

17 | Onepanuu Hag COOBITUSIMU

18 | 3aBUCHMBIC B HE3aBUCHMBIE COOBITHS

19 | Cxema bepnynau

20 CrnyuaiiHble BETUYHUHBI H UX
XapaKTePUCTUKU

Kontpomnsuas paborta Neb

|l I el B > B OC A B )

®dopMyIHpoBaTh ONpeesIeHHsT HECOBMECTHBIX
coOBITHI, 00BETUHEHNUS U TICPECeUCHUs COOBITHH,
JonoTHeHus1 coObITust. Menons3ys Gopmymy
BEPOSITHOCTH 00BETMHEHHSI IBYX HECOBMECTHBIX
coOBITHH, (OPMYITY, CBSA3BIBAIOIIYIO BEPOSITHOCTH
00beANHEHNS U TIepeceUeHHUs IBYX COOBITHH, (op-
MYJIy BEPOSITHOCTH JOTIOJIHEHUS COOBITHS, HAXOIUTh
BEPOSATHOCTH COOBITHIA. DOPMYyITHPOBaTH
OTIpe/iesIeHUsI 3aBUCHMBIX U HE3aBUCHUMBIX COOBITHIA,
YCIIOBHOHM BepOsITHOCTH. McHOb3ys TeOpeMbl O
BEPOSITHOCTH TIEPECEUSHHUS IBYX 3aBUCUMBIX U
HE3aBUCHMBIX COOBITHI, TEOPEMY O BEPOSTHOCTH
nepece4eHus HECKOJIBKIX HE3aBUCHMBIX COOBITHH,
HaXOAMTh BEPOSITHOCTH COObITHI. Pacrio3naBath
BEPOSITHOCTHBIE KCIIEPUMEHTBI, OITUCHIBAEMBIE C
nomonuipto cxeMmbl beprysumi. HaxoanTs BeposTHOCTD
COOBITHS, COCTOSILETO B TOM, 4TO B cxeMe bepryim
YCIIEXOM 3aBEPIIUTCS JAHHOE KOJIMYECTBO
ucnplTaHuid. PopMyIMpOBaTH ONPEIeTICHUS
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CIy4ailHOM BEIMYMHBI U MHOKECTBA €€ 3HaAUCHUH.
JI1st cmyyaliHOM BETMYMHBI C KOHEYHBIM MHOKECTBOM
3HAaYCHUH (POPMYIHUPOBATH ONPEACICHUS
pacpeleNeHus Cl1y4aiiHOM BEIMYUHBI U €€
MaTeMaTHYeCKOro oxxuganus. Haxoauts
MaTeMaTHYeCcKOoe OKUAaHUE CIyJailHOW BEITMUMHBI 110
€€ pacnpenenenuto. cnonb3oBaTh BEIBOABI TEOPUH
BEPOSITHOCTEN B 3a1ayax ¢ MPAKTHYECKUM
JKU3HEHHBIM COAEpKAHUEM

IloBTOpeHue Kypca ajaredpbl M Ha4aJl 41
MaTeMaTH4YecKOro aHaJIu3a
[ToBTOpEHUe 1 cucTeMaTH3anus y1e0HOTO 40

MaTtepHalia 3a Kypc areOpbl ¥ Hagal
MaTeMaTHYecKOro aHaIu3a

Kontponsras padota Ne6 1

I'eomeTpust
IInanupyemsie pe3yjbTaThl 00y4eHHS reOMeTPUH

BbpInyCKHUK HAy4YUTCH:

* OIIEpUPOBATh NOHATUSAMU: TOYKA, IIPSAMAas, INIOCKOCTh B MPOCTPAHCTBE, NAPAJIIEIBHOCTD
U NEPIEHAUKYIIAPHOCTD MPSAMBIX U IIJIOCKOCTEM;

* pacro3HaBaTh OCHOBHbIE BU/Ibl MHOI'OI'PAaHHUKOB (IpU3Ma, MUPAMUAA, IPSIMOYTOIbHBIH
napajuienenunes, kyo);

* 1300pakaTh TEOMETPUUYECKUE (PUTYPBI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

* u3BJIEKaTb MHPOPMALMIO O MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (QUTrypax,
MIPEACTABIICHHYIO HAa YEPTEXKAX;

* npuMeHsTh Teopemy Iludaropa mpu BBIYMCICHUM 3JIEMEHTOB CTEPEOMETPHUUECKHUX
uryp;

* HAXOAWUTh OOBEMBI W IUIOLIAJM TOBEPXHOCTEH MPOCTEUIIMX MHOTOIPAaHHUKOB C
npUMEHEeHHEM QOopMyIT;

* pacro3HaBaTh Tejia BpalleHHs: KOHYC, IMIUHAP, cQepy U 1map;

* BBIUKCIATH OOBEMBI U IUIOMIAAN MOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB U TEJ
BpAIIEHUS C TTOMOLIbIO POPMYII;

* OIIEPUPOBATH MOHATUEM «IEKAPTOBBI KOOPAUHATEI B IIPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIUH KyOa U MPsIMOYTOJIBHOTO Mapauiesenuena;

* HaxOOUTb IIPUMEpPHl MAaTEMAaTHYECKUX OTKPBITUH M HUX aBTOPOB, B CBS3H C
OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH;

¢ IOHUMATb POJIb MATCMATHUKHU B pa3BUTUU Poccum.
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B nosceonesnoui scuznu u npu usyuenuu opyaux npeomemos:

* COOTHOCHTH aOCTpakTHbIE T'E€OMETPUYECKHE TMOHATHA M (AKTBI C peaJbHBIMH
KU3HEHHBIMH O0BEKTAMHU U CUTYaAIUSIMH;

* HCIOJIb30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTYp A pelieHus
3a/1a4 IPAKTUYECKOTO COACPIKAHNUS;

* COOTHOCHTD IUIOIIAIN MTOBEPXHOCTEN TeNl OJJUHAKOBOM (DOPMBI U pa3IMYHOTO Pa3Mepa;

* oleHMBaTh (OPMY NPABHIBHOTO MHOTOTPAHHUKA IIOCIE CIWJIOB, CPE30B W T. II.
(ompenensTh KOJIUYECTBO BEPIIUH, péOep U rpaHeil MOoIy4eHHBIX MHOTOIPAaHHUKOB).

BpInyCKHUK NOJYYUT BO3MOKHOCTh HAYYUThCSH:

* IPUMEHSTD UL PEHICHUs 3a]a4 reoMeTpuieckue (pakThl, €CIU yCIOBUS MPUMEHEHUS
3aJaHbl B IBHOU (opme;

* pemaTh 3aJaud Ha HAXOXJACHHE TEeOMETPHUYECKHX BEIWYMH 10 oOpa3uaM Hiu
aNropuTMaMm;

* JIe7aTh IUIOCKHE (BBIHOCHBIE) YEPTEKH U3 PUCYHKOB OOBEMHBIX (HUTYp, B TOM YHCIE
pucoBaTh BUJI CBEPXY, COOKY, CTPOUTh CEUEHUS] MHOTOTPAHHUKOB;

* U3BJIEKATh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH UHPOPMAIIMIO O TEOMETPHUECKHUX
durypax, mpeJCcTaBIeHHYIO Ha YepTexax;

* IPUMEHATb TreoMeTpuueckue (axkThl A8 pelmeHus 3a7ad, B TOM 4YHCIE
MIPEANOJIAraloIUX HECKOJIBKO [Iar0B PEIEHNUS;

* OIIMCHIBATh B3aUMHOE PACIIOIOKEHUE NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

* opmynHrpoBaTH CBOWCTBA U MPU3HAKU PUTYD;

* I0Ka3bIBaTh T€OMETPUYECKUE YTBEPKICHNUS;

* 3371aBaTh IJIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIHMHAT;

* BIQJETh CTAaHIAPTHOM KiaccuuKame NPOCTPaHCTBEHHBIX GUryp (TMHUpaMUIBbL,
MPU3MBI, TApAJUICTICTUITC B );

* UCIOJIb30BaTh CBOMCTBA M€OMETPUYECKUX (QUTYp AJISl pelieHHs 3aJad MPaKTUYECKOTo
XapakTepa | 3a7a4 U3 Apyrux oodactei 3HaHW;

® peuiaTtb HpOCTCfIIJ.IHG 3aa4y BBCACHUCM BCKTOPHOI'O Oazmca.

Conep:xanue Kypca
[ToBTOpEeHME pernieHne 3a1ad ¢ MPUMEHEHHEM CBOMCTB (UTYpP Ha IUIOCKOCTH. 3a/layu Ha
JIOKa3aTeIbCTBO M IOCTPOCHHE KOHTpHpuMepoB. lcnonb3oBanue B 3ajavax MOpOCTEHIINX
JIOTUYCCKUX IIpaBHJIL. Pemenue 3aga4 C HCIOJIb30BAHHUEM TCOpPEM O TPCYroJbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.

Pemenne 3amau ¢ ucnosp3oBaHueM (akTOB, CBA3AHHBIX C OKPYXHOCTSAMHU. PemieHue 3amay Ha
12



M3MEpPEHMs Ha IUIOCKOCTH, BBIYMCICHUE [UIMH U IuIomaned. Pemenune 3axa4d ¢ MCNOJIb30BaHAEM
METO/1a KOOPAMHAT.

Harmsinnass  crepeomerpus.  @Durypsl u ux  u3zo0pakeHus  (IpAMOYTOJIbHBIN
napajjenenunes, Kyo, mupaMuaa, Hpu3Ma, KOHyc, HUIuHAp, cpepa). OCHOBHBIC MOHATHS
cTepeoMeTpuu U uX cBoiictBa. CeueHus kyOa M Terpasapa. Touka, mpsMas U IUIOCKOCTh B
IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX. B3anMHOE pacronoxeHue npsmMbix
U IUIOCKOCTeH B IpocTpaHcTBe. [lapamienbHOCTh NpAMBIX M IJIOCKOCTEH B IIPOCTPAHCTBE.
N300pakeHne mpoCTeHINX MPOCTPAHCTBEHHBIX (DUTYp Ha MJIOCKOCTH.

[TapanmnensHocth. PaccTosHus Mexay ¢urypamMu B [POCTPAaHCTBE. YTIJBI B
npoctpaHncTse. IleprneHuKynsapHOCTh NPAMBIX U IUIocKocTel. [Ipoekius purypsl Ha MI0CKOCTb.
IIpu3Haky NEepneHIUKYISPHOCTH NPAMBIX M IUIOCKOCTEM B IpocTpaHCTBE. Teopema o TpEX
NEPIECHIUKYIIApax.

Mpuororpanauku. Ilapamnenenunen. CpoiicTBa NpSAMOYTOJBHOIO IapajuieICUIEAa.
Teopema Iludaropa B mpocrpanctBe. llpm3ama w mnupamuna. [lpaBwibHas nupamMuga u
npaBwibHasg npusMa. [lpsmas nupamupga. OneMeHTbl npusMbl U nupamuiabl. Ilpocteimune
KOMOMHAIMM MHOTOTPAaHHUKOB U TeJ BpallleHUs. BbluncieHne 31eMeHTOB MpPOCTPaHCTBEHHbBIX
¢duryp (p€bpa, AMaroHaiu, yrisl).

Tena Bpamenus Hununzap, koHyc, cpepa u map. OCHOBHBIE CBOICTBa NPSIMOTO
KpYroBOT'0 LIMJIMHAPA, IPSIMOr0 KPyroBoro konyca. M3o0pakeHue Tenn BpalieHus Ha TIOCKOCTH.
[IpencraBiaenne 00 yce4EHHOM KOHYCE, CEUEHHUSX KOHyca (MapaulelbHBIX OCHOBAHUIO H
OPOXOJALIMX Yepe3 BEPUIMHY), CEYCHUSAX LMIMHApA (MapayieIbHO U MEePIEeHAUKYISIPHO OCH),
cedeHusax mapa. Pa3zséprka nununapa u xonyca. O0bémbl ten. Ilnomane cdepsr [Honstue o0
o0véme. OOBEM mnHpaMuMIbl M KOHyca, 0pu3Mbl M muiauHApa. OObEM mapa. u
NEepIEeHINKYIAPHOCTh B pocTpaHcTBe [lo00HbIe Tena B nmpocTpancTBe. COOTHOLICHUS MEXITY
IUIOINAASIMU TIOBEPXHOCTEH M 00bEMaMu MOAOOHBIX Ten. Ilnomans moBepXHOCTH MPaBUIIBHOM
MUPAMUJIBI U IPSAMOM NpU3MBI. [1110111a1h TOBEPXHOCTH MPSIMOI0 KPYTroBOTO HUIUHIPA, IPSIMOTO
KpYyroBOTo KOHYyca U 1apa.

KoopaunaTsl 1 BEKTOpBI B MPOCTpaHCTBE. JIBM)KEHUS B IPOCTPAHCTBE: MapauIeIbHBIN
IIEPEHOC, LIEHTPaJIbHAsl CUMMETPHUS, CUMMETPUS OTHOCUTENIBHO IIOCKOCTH, MOBOPOT. CBOMCTBa
nBwxeHn. [IprMeHeHne [BM)KEHUMM 0pU pPEIICHHH 3a7ad. BekTopsl W KOOpAMHATHI B
npoctpancTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO, YroJl MEXIy BEKTOPaMHU.
KonnuueapHble U KOMIUIaHapHbIE BEKTOpbl. CKalsipHOE NMPOM3BEIAEHHE BEKTOpPOB. Teopema o
pa3joXKEHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. CKallipHOE IPOU3BEICHUE
BEKTOPOB B KoopauHarax. I[IpuMeHEHHe BEKTOpPOB IpHM PEIIEHUH 3alad Ha HaXO0XKICHUE

PAcCTOSIHUH, IJIMH, TUIOIIAAeH U 00bEMOB. YpaBHEHUE IJIOCKOCTH B MPOCTPAHCTBE. Y paBHCHHE
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chepel B mpocTpaHcTBe. DopMyna i BBIYMCICHHS PACCTOSHHS MEXIYy TOYKaMH B
IIPOCTPAHCTBE.
TEMATHUYECKOE INIAHUPOBAHUE
10 xknacc
« Conep:xanue yueOHOT0 @ XapakTepucTHKa OCHOBHBIX BU/I0B
< S
=y MaTrepuaia ? ACATCJIbHOCTH YYCHHKA
=
< =] < o
= 2 (Ha ypoBHe yUeOHBIX JeilcTBHIA)
= 3
< 2
= =
T >
Beenenue B crepeoMeTpHIo 9 IlepeuncisiTh OCHOBHBIE IIOHATUSA CTEPEOMETPUU.
OnuceiBaTh  OCHOBHBIE IOHATHS ~ CTEPEOMETPUHU
1 OCHOBHBIC ~ NOHATHS ~ CTEPCOMETPHH. 2 (Touka, mpsiMas, IIOCKOCTh). ONUCHIBATH BO3MOKHBIE
AKCHOMBI CTEPEOMETPUH crocoObl  pacHoOJOXKEHHS  TOYeK, MpsAMBIX U
2 CrieicTBHS U3 aKCHOM CTEPEOMETPUM 2 wIockocteil B mpocTpaHcTBe. DopMynupoBath
AKCHOMBI CTEPEOMETPHH. PazbsicHATH u
3 Tpoctpanctsennsie durypel. Hauanbubie | 4 | yymocrpuposars  akcuombl.  DopMyIHpOBaTh U
TIPCACTaBJICHUA O MHOIOTpaHHHMKaX JIOKa3blBaTh TEOPEMBI — CIEACTBUS W3 aAKCHOM.
KonrposbHas padora Nel 1 DopMynupoBaTh CIOCOOBI 3aaHUS TIOCKOCTH
B mpocTpaHcTBe. llepeyncnarh W OIMCHIBATH
OCHOBHBIC  DJIEMEHTHl ~MHOTOTPAaHHHKOB:  pEOpa,
BepUIMHBI, rpaHd. ONUCHIBATH BUIIBI MHOTOTPaHHUKOB
(mpamuga, TeTpasap, MpHU3Ma, MNPSIMOYTOJIBHBII
napajulenienumnes, Ky0), a TakKe HX DIIEMEHTHI
(ocHoBaHus, OOKOBbIE TIpaHu, pEOpa OCHOBaHUS,
OokoBble péOpa). Pemate 3amaum Ha TOCTpPOCHHUE
CCUCHNIH MHOTOTPAHHHUKOB
IMapannensHOCTH B IPOCTPAHCTBE 15 | OnuceiBaTh BO3MOXHEIE CITIOCOOBI PACTIONOKEHUS
B IIPOCTPAHCTBE: ABYX HPSMBIX, TPSIMOH M TUIOCKOCTH,
4 BsanmHoe pacrnionoxenue AByX NpsMbiX B 3 JByX IIOcKocTed. POopMynHpOBaTh ONPENECIEHUS:
IIPOCTPAHCTBE HapauIe]IbHBIX MPSAMBIX, CKPELIMBAIOIUXCS MPSMBIX,
5 IapanieabHOCTh NPSIMO# U TLIOCKOCTH 4 napajuleNIbHBIX MPSMON U IJIOCKOCTH, NapauleIbHbIX
_ IUIOCKOCTEH, IpeoOpa3oBaHHe JBIXKCHMS, (UTYpBHI,
6 [MapanenbHOCTh MI0CKOCTEH 3 CHMMETPUYHOM OTHOCHUTEIILHO TOYKH, PABHBIX (DUTYD,
mpeoOpa3oBaHust TOAOOWMA. Pa3bsICHATH MOHATHS:
7 Iipeobpasosanye (uryp B HpOCTpAHCTRE. 4 npeobpa3oBanne QUryp, NapaUIedbHBIN TepeHoc,
[MapayuiensHOE TPOEKTHPOBAHUE
nmapajjielbHOe  TPOEKTUPOBAHWE,  MapajuiesbHas
KonrponsHas pabora Ne2 1 npoekius ( m3obpaxenue) ¢purypsl. PopMynupoBaTh
CBOMCTBA MapajuIeIbHOrO MPOEKTHPOBAHUSL.
dopmynHupoBarh u JIOKa3bIBATh TIPU3HAKH:
MapajuleIbHOCTH  IBYX NPSIMBIX, IapajuIeIbHOCTH
OpsSMOM M IUIOCKOCTH, NapajuIeIbHOCTH  JIBYX
wiockocreil.  DopmynupoBaTh M JJOKa3bIBaTh
CBOHCTBA: MapaJUICNbHBIX NPSMBIX, TNapaIeIbHbIX
mIockocTeit Pemate 3agaun Ha OCTPOEHUE CEYEHUI
MHOTOTPAaHHHMKOB, a TaK)Xe MMOCTPOEHHE H300pakeHUi
duryp
IlepneHIMKYISPHOCTH 27
B MPOCTPaHCTBe
8 VYron Mex 1y NpSIMBIMHA B TIPOCTPAHCTBE 2
9 IlepnenauKyNIIpHOCTH MPIMOM U 3
TUIOCKOCTH
10 | llepnenaukynsip ¥ HaKJIOHHAS 4
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11

Teopema o Tpéx nepneHUuKyIIpax

12

Yroa Mexay NpsMON U IIOCKOCTBEO

Konrponbnas pabora Ne3

13

JByrpaHHblil yroa. Yroa Mexay AByMs
IJIOCKOCTSIMU

14

HepHeHZ{I/IKyﬂﬂpHHe IIJIOCKOCTH

15

IInomans OpTOFOHaHLHOﬁ MMPOCKIUHN
MHOT'OYT'OJIbHHMKa

Konrponbnas pabora Ned

=N W

DopMynUpOBaTh ONPEAEICHUS: YIiIa MeXIY
MEePeCceKaroIUMUCS MPSIMBIMU; YTIIa MEKIY
CKPEIUBAOIIUMHUCS MPIMBIMH; IPIMOH,
NEPIEHIUKYISIPHOM MIIOCKOCTH; YIIa MEXAY IpAMOH
U TUIOCKOCTBIO; yIia MEXIY ABYMS TIOCKOCTSIMU;
HNEPIEHANUKYISIPHBIX INIOCKOCTEN; TOYEK,
CHMMETPHYHBIX OTHOCUTEIBHO INIOCKOCTH; HUTyp,
CUMMETPHYHBIX OTHOCHUTENILHO TUIOCKOCTH;
paccTosHUS OT TOYKH 10 (UTYPBI; pACCTOSIHUS OT
IpSMOH 0 mapaienbHOl el IITOCKOCTH; PACCTOSHUS
MEXAY MapaJuIeIbHBIMH IUIOCKOCTSIMHE; OOILETO
MEPNEHAUKYIISPA ABYX CKPELIIUBAOIINXCS PSAMBIX.
OnuceIBaTh MOHATHS: IEPIEHAUKYIIAP, HAKIOHHAS,
OCHOBaHHUE MEePHECHINKYIISIPa, OCHOBAaHUE HAKJIOHHOI],
MPOEKIHsI HAKJIOHHOM, OPTOTOHANBHAS IPOEKIHS
(UTYypBI, pacCTOSHUE MEX/TY CKPEIINBAIOIMMUCS
HOPSMBIMH, 3€pKajabHas CAIMMETPHS, IBYTPAHHBIN
yTOJI, TPaHb IBYTPAaHHOTO yIiia, pedpo IBYrpaHHOTO
yTia, TMHEHHBIN yToJl ABYTPAaHHOTO yria.
DOopMyJIUPOBATh U IOKA3bIBATh IPU3HAKU:
NEPHECHAUKYIIAPHOCTHU HpﬂMOﬁ " IIJIOCKOCTH,
MEePIEHUKYISPHOCTH IBYX IIJIOCKOCTEM.
DopMyIUPOBATH U JOKA3bIBATh CBOMCTBA:
MEPNEHAUKYIIAPHBIX NMPSAMBIX; IPSIMBIX,
NEPHECHAUKYIIAPHBIX IJIOCKOCTU,; IEPICHAUKYIIAPHBIX
miockocTeil. opMyIupoBaTh U JOKA3bIBAThH
TEOPEMBI: O NEPIEHINKYISAPE U HAKIOHHOM,
MPOBEAEHHBIX U3 OJJHOM TOUKH; O TPEX
HNEPHEHANKYIISPAX; O MIOMAIN OPTOrOHAIBHOMN
MPOEKIHH BBITYKJIOTO MHOTOYTOJIbHUKA.

Pemate 3a1aun Ha 10Ka3aTeNbCTBO, & TAKIKE
BBIYMCIIEHUE: YIJIa MEXKIY MPAMBIMH, yTJIa MEXIY
IPSIMOU U INIOCKOCTBIO, YIJIa MEXY ILIOCKOCTSIMH,
pacCTossHUA OT TOUKH OO0 HpHMOI)’I, pacCTossHusd OT
TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUS MEXKITY
CKpCIIUBAIOIIUMUCA IPAMBIMU, PACCTOSAHUA MEKTY
napajyiCIbHbIMU MJIIOCKOCTAMHU, IIJIOIIA A
OPTOrOHAJIBHON MPOEKIUU BBIITYKJIOTO
MHOTOYTOJIbHUKA

MHororpaHHUKH

16

IIpu3zma

17

[Tapannenenunen

18

[Mupamuna

20

VYceuénHas nupamuia

Kontpomnsuas pabota Neb

=N O W b

OnunchIBaTh NOHSATHUS: TEOMETPUIECKOE TEJIO,

coce/IHUe T'paHy MHOTOTPaHHUKA, IUTOCKUN yrou
MHOTOTPaHHMKA, IBYTPAaHHbIA IOl MHOTOTPaHHHKA,
IUIOLIA b TOBEPXHOCTH MHOTOTPAHHUKA, TUAarOHAJIbHOE
CeueHMe NMPHU3MBbI, IPOTHUBOJIEKALIE T'PaHU
napajuieJenuIe/a, AMarOHalbHOE CEYEHUE IPU3MBL U
nupaMubl, ycedéHHasd nupamuaa. PopMynuposarsb
OIIpeJIeNICHNsI: MHOTOTPaHHHKA,

BBIITYKJIOTO MHOTOTPaHHUKA, IPU3MBI, TIPSMOI
HPU3MBI, IPABUILHON NPU3MBI, apauleNenunesaa,
NUpaMUAbl, IPaBUIBHOMN MUPaMUIbI, TPABUIBHOTO
TeTPa’pa, BHICOTHI IPU3MBI, BBICOTHI TUPAMUJIBL,
BBICOTHI YCEUEHHOM MMPaMHIbI, ano(eMbl TIPaBUIIBHOM
nupamuabl. @opMyIHpPOBaTh U T0Ka3bIBATh TEOPEMBI: O
Iomany 60KOBOH IOBEPXHOCTH MPSIMOH TIPU3MBIL, O
JUAaroHaIsX Napaule/Ienue/a, O KBaJpaTe JUaroHaan

O0001meHNe U CHCTEMATH3aIUs 3HAHUH 1

YMeHHii yyamuxest

VYnpaxnenus 1 nosropenus kypca 10 knacca
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Wrorosast koHTpOJIbHAs paboTa 1
11 knace
« Conep:xanue yueOHOT0 @ XapakTepucTHKA OCHOBHBIX BU/I0B
= S
8 MaTepuaJia s JNeATeJbHOCTH YYEeHUKA
[ -
] =) “ "
= 2 (Ha ypoBHe y4eOHBIX JeilcTBHIi)
3
= )
= =
& =
= =
E S
KoopanHaThl 4 BeKTOPHI B IPOCTPAHCTBE 16 | OnucelBaTh NOHATHA: IPSIMOYTOJIbHAS CHCTEMA
KOOpAMHAT B IPOCTPAHCTBE, KOOPAUHATHI TOUKH,
1 JleKapTOBBI ~ KOOpIMHATBI ~ TOYKH B 2 BEKTOP, COHANpPaBICHHBIE U  IMPOTUBOIOJIOKHO
IIPOCTPAHCTBE HaIPaBJICHHbIE BEKTOPBI, IIapaJlIEIbHbIN IIEPEHOC HA
2 Bekropsl B ipocTpancTBe 2 BEKTOD, cymMma BEKTOPOB, TOMOTETHS C
K03 PHUINEHTOM, PaBHBIM K, yTOJ MEXIy BEKTOPaMH.
3 Crosxenne u BEIMUTAHHE BEKTOPOB 2 | ®opMyMpOBATH ONpEeICHNS: KOUINHEAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB, PA3HOCTH BEKTOPOB,
4 YMHO)KEHHe BEKTOpa Ha YHUCJIO. 3
MPOTHBOMOI0XKHBIX BEKTOPOB, MIPOU3BEACHUS
I'omoterus
5 C BEKTOpa M YHUCIIA, CKAISAPHOTO MNPOU3BEICHUS OBYX
KaJISApHOC HPOM3BCACHUE BEKTOPOB 3 BEKTOPOB, TeOMETPHUUECKOTO MecTa TOYeK,
OuccexTopa IBYTPaHHOIO yIJa, ypaBHEHUS (QUTYPHI.
6 I'eomeTpuueckoe MECTO TOYEK 3 pa ZABYTp yria, yp buryp
Jloxa3siBaTh (POPMYJIBL: PACCTOSHUS MEXIY ABYMS
IIPOCTPAHCTBA. Y PaBHEHHUE IIJIOCKOCTH
TOYKaMH (C 3aJaHHBIMH KOOPAMHATAMM), KOOPAUHAT
KonTponbHast padota Nol 1
CepeINHBI 0TPe3Ka, KOOPAMHAT CYMMBI U Pa3HOCTH
BEKTOPOB, CKaJISIPHOIO MIPOU3BEACHUS ABYX BEKTOPOB,
JUI BBIYUCIIEHHS KOCHHYCA yTila MEKIY ABYMsI
HEHyJNeBbIMM  BekTopamu.  DopMymupoBatb U
JIOKa3bIBaTh TEOPEMbI: O KOOpAMHATaX BeKTopa (IIpn
3aJaHHBIX KOOpJIMHATAaX €ro Hayajla W KOHNA), O
KOJIJTMHEAPHBIX BEKTOpax, 0 CKaJIIpHOM
MIPOU3BEACHUH JABYX NMEPIECHIUKYIISIPHBIX BEKTOPOB, O
I'MT, paBHOy#an€HHBIX OT KOHLOB OTpe3ka, 0 I'MT,
MPUHAAJECKAKUX JBYTPAaHHOMY VyIIy W PaBHO
yAaN€HHBIX OT €r0 rpaHeid, 00 ypaBHEHUH TIOCKOCTH,
0 BEKTOpE, NMEePIEeHANKYIIPHOM JaHHOH IJIOCKOCTH.
[TpuMeHATH N3ydeHHBIE ONPEAETICHNS, TEOPEMBI
1 opMyIBl K pelIeHHIO 3a/1a4
Tesia Bpamenust 29 | OnuceiBaTh TIOHSITHUSA: LUJTUHAD, OoKoBast
MOBEPXHOCTh IWIMHAPA, HOBOPOT (QUIYpHl BOKPYT
7 Humuaap 3 OpsMOM Ha JaHHBIA Yroj, TENO BpallleHHs, OCEBOE
CeueHHe IWIMHAPA, pa3BEPTKA LIMIMHIpPA, OOKOBas
8 | KomOnnauum uuimapa u npH3Mel 2 | noBepXHOCT KOHyca, OCEBOE CeueHHEe KOHYCa,
a3BEPTKA KOHYCa, YCEUEHHBI KOHYyC, ycedEHHas
9 Koyc 3 passep yea, 'y ye, y
MUIpamMuza,
10 | Yceuéunslii KOHYC 2
11 KomOunanmu xoHyca 3
1 THPaMHUIBI
Konrtposbnas pabora Ne2 1
12 | Cdepa u map. YpaBuenue chepsl 2
13 | B3aumnoe pacmosioskenue chepsl U 3
INIOCKOCTH
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14 | MHoOrorpaHHHKH, BIIMCAHHBIE B Chepy 3 OIMCaHHAasl BOKPYT yCEUEHHOr0 KOHYCa, yCeUeHHAs
NMpaMua, BIIMCaHHAasl B yCEYEHHBII KOHYC, Urypa
15 | MHOrorpaHHHKH, ONICAHHEIE OKOJIO 3 Kacaercs c(epsl. } dopmyaupoBaTh OmpeeIICHHU!
chepsr NPU3MBI, BINCAHHOH B LINIMHAP; PU3MBI, OMHCAHHOM
16 | KomOuHamm mamnapa u chepsl, 3 OKOJIO LWJIMHAPA; MUPAMHNBI, BIMCAHHOH B KOHYC
KomHyca 1 chepsl MUpaMUAbl, ONMCAHHOH OKOJIO KOHyca; cdepsl u
KoHTponbHas paboTa Ne3 1 mapa, a TaKkKe HX JJEMEHTOB; KacaTelbHOH
IUIOCKOCTH K cepe; MHOTOIPaHHHUKA, BIIMCAHHOTO B
cdepy; MHOTOTPaHHUKA, OIHMCAHHOTO OKOJIO C(EpHI;
IMJIMHAPA, BOMCAHHOTO B c(hepy; KOHyca, BIUCAHHOTO
B cepy; yced€HHOTO KOHYCa, BIIMCAHHOTO B cdepy;
IJIMHAPA, OMMCAaHHOTO OKoJo cdepsl, KOHYyca,
ONMCAaHHOTO OKOJIO c(epbl; YCEeYEHHOTO KOHYyca,
OIMCAaHHOTO OKOJIO cdepsl. J[oka3piBaTh (QOPMYJIbL:
TUTOLIAM MOJTHOW MOBEPXHOCTH LMJIMHIPA, TUIOLIA 1K
OOKOBOW MOBEPXHOCTH KOHycCa, IUIoOUIagu OOKOBOI
IIOBEPXHOCTU YCEUYEHHOT0 KoHyca. DopMynupoBaTh u
JIOKa3bIBaTh TEOPEMBL: 00 ypaBHEHUH c(epbl TAaHHOTO
pamyca ¢ IIEHTPOM B JQHHOM TOYKE, O KacaTeIbHOMH
wiockoctd K chepe m e€ cuencreue. [IpumeHATH
N3ydCHHBIE OIPEACICHUs, TEOPeMbl M (OPMYIBI K
PELICHHUIO 33134
O0bémpbl Tea. [lnomans chepbl 17 | PopmynupoBats onpeneneHus: 00bEMa Tena,
IUTOIIAM IOBEPXHOCTH mapa. Jloka3pIBaTh (GOpMyIIbL:
17 | O6bém Tema. DOPMYIIE! It BEITHCICHHS 3 00béMa npu3Mbl, 00bEMa MUpamMuIbl, 00bEMa
00BbEMA IIPAU3MEL yceu€HHO# mupaMubl, 00bEMa KOHyca, 00bEMa
18 | ®opmyIbl LISt BEMUCIEHUSA 00BEMOB 5 | yceuénnoro konyca, 06bEMa HUIMHAPA, 00BEMA
OUPaMHUJIBL, YCCIEHHOH THPaMUIbI mapa, mwiomany chepsl. [IpuMeHsTh H3y4eHHBIE
KontpoinbHas pabota Ned 1 OTIpe/IeNICHHS, TEOPEMBI U (HOPMYJTBI K PELIICHHIO
3a1a4
19 | OGBémbI Ten BpaleHus 5
20 | Ilnomans chepsr 2
Kontponpras padota Neb5 1
IloBTOpeHUeE U cHcTeMAaTH3ALMSA Y4eOHOT0 8
MaTepuazia
HToroBas KOHTposibHas paboTa 1
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