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HNOACHUTEJIBHAS 3AIIUCKA

PabGouas mnporpamma kypca wMatematuku i 10-11 kiaccoB cocraBieHa B
cooTBeTcTBUU ¢ 3akoHOM P® ot 29 nexabps 2012 roma Ne 273-®3 «O06 obpazoBaHuu B
Poccuiickoit  ®enepamuny», TpedoBanusmu DI'OC  obmero obpasoanusa, [Ipukazom
MunucrepctBa obpa3zoBanus U Hayku Poccuiickoit denepanun ot 31 nexadps 2015 . Ne 1577
«O BHECEHHMH HW3MEHEHHMH B (enepalbHBIi TOCYIAapCTBEHHBIH 00pa30BaTeibHbIN CTaHIApT
OCHOBHOTO 00I11ero o0pazoBaHUs, YTBEP)KIEHHBIM MPUKAa30M MHHHCTEpPCTBA 00pa3oBaHUS U
Hayku Poccuiickoit ®@enepanun ot 17 gexadbps 2010 . Ne 1897», yueOHbIM TutanoM MBOY
COIII No50 1a 2017—2018 yueOHbIi TO.

B ocHOBy pa3paboTku mnporpammbl IOJIOKEHA aBTOpCKas mporpamma: MaremaTHka:
nporpammel 5-11 kmacesl /A.I. Mepsnsak, B.b. [lononckuii, M.C. Sxup, [I.A. HomupoBckuii,
E.B. Byiko. - M.: Benrana-I'pad, 2014. — 112 ¢. ISBN 978-5-360-04539-7//.

[Tporpamma ob6ecrieueHa YMK 1o anredpe mist 10-11 xnaccoB aBropoB A.I'. Mep3isik,
B.b. Ilononckuit, M.C. Axup, .A. Homuposckuii, E.B. By1iko.

[Iporpamma obecrieuena YMK no reomerpuu ans 10-11 knaccoB aBropoB A.I'. Mep3isk,
B.b. Ilononckuii, M.C. Sxup, I.A. Homuposckuii, E.B. by1ko.

Ha uzyuenue npenmera matematuka B 10-11 kmacce B yue6HOM mimane MbOVY COIII
Ne50 orBeneno mo 170 gacoB B roj. COOTBETCTBEHHO — 5 4acoB B HeJeNi0 (M3 HUX 3 4aca —
anreOpa, 2 yaca — TeOMeTpHs).

VYuebHblll  Kypc mOCTpoeH Ha  ocHoBe  (dexepaqbHOrO0  roCyJapCTBEHHOT'O
oOpa3oBaTenbHOr0 craHaapra ¢ yuérom KoHienuuu wmareMatnyeckoro oOpa3oBaHUs U
OpUEHTUpPOBaH Ha TpeOOBaHUSA K pe3ynbTraraM oOpa3oBaHus, coiepxamumca B [IpumepHoit
OCHOBHOM 00pa30BaTeNbHOM MporpaMMe OCHOBHOro oOmiero obOpa3zoBaHus. B HEM Taxke
VUUTBHIBAIOTCS JTOMHHHUPYIOIIUE WU W TOJIOXKEHUS MPOTpaMMbl Pa3BUTHS U (OPMHUPOBAHUS
YHHUBEpPCAIbHBIX Y4YEOHBIX JEHCTBHM [UIsi OCHOBHOrO oOmIero o0pa3oBaHus, KOTOpbIE
obecreunBarOT (HOPMUPOBAHUE POCCUHUCKONW TPAKIAHCKON HACHTHYHOCTH, KOMMYHUKATHBHBIX
KaueCTB JUYHOCTH M CHOCOOCTBYIOT (DOPMHUPOBAHHMIO KIIFOUYEBONH KOMIIETEHIIMM — YMEHUS
YUUTHCS.

H3yuenue mamemamuxku Ha 0a3060m ypoeHe cpeoHezo (NOIHO20) o00uwezo
00pazoeanusn HanpaeIeHo Ha 0OCMUIICEHUE CIEOYIOUUX Helell:

e hopMupoBaHMe TpeICTABJEHUH O MaTeMaTUKE KaK YHHBEPCaJIbHOM S3bIKE HayKH,
CPEICTBE MOJEIUPOBAHMUS SIBJICHUN U MPOIIECCOB, 00 HAEIX U METOaX MaTEeMaTUKH;

e pazBuTHE JIOTUYECKOTO MBIIUICHHUS, MIPOCTPAHCTBEHHOTO BOOOpaKeHUs,

AITOPUTMUYECKON KYIbTYpPbl, KpHTUHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOIUMOM JUIst Oynyien
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Ipo¢eCCHOHATIBHOM IEATENLHOCTH, a TAKXKE MOCIEAYIOIero 00yueHus B BHICIICH LIKOJIE;

®OBJIA/ICHHE MaTeMaTHYeCKUMH 3HAHUSIMM M yYMEHUSIMH, HEOOXOAMMBIMU B
MOBCEIHEBHOM KM3HHU, JUI1 U3YYECHUS IKOJBHBIX €CTECTBEHHOHAYYHBIX JUCLHUIUIMH HAa 6a30BOM
yYpOBHE, /JJs TONXy4eHUs o0pa3oBaHMs B oONacTsaX, He TpeOyoUMX YyriyOJIeHHOH
MaTEeMaTHYECKON MOATOTOBKH;

¢ BOCIIUTAHHE CPEACTBAMU MATEMAaTUKH KYJIbTYpbl JUYHOCTH, [IOHUMAHUS 3HAYMMOCTH
MaTEMaTUKU JUIsl Hay4YHO-TEXHUYECKOIO IIPOrpecca, OTHOLIEHHMs K MaTeMaTHKE KaK K 4acTH
00I11€4esIOBeYECKOW KyNbTyphl 4Yepe3 3HAaKOMCTBO C MCTOPHEH pa3BUTHS MaTeMaTUKH,
ABOJIFOLIMEN MaTEMAaTUYECKUX UK.

Ha ocHoBanum tpeGoBanuii I'ocygapcTBEHHOro 00pa30BaTEIBLHOrO CTaHAApPTA B
COJIEpP’)KaHUU KAJICHJAPHO-TEMAaTUYECKOr0 IUIAHWPOBAHMS IIPEIIIOJIAraercs peann3oBarhb
aKTyaJlbHbIE B HACTOSIEE BpeMsA KOMIIETEHTHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIM,
JESTEIbHOCTHBIN MOJXO0/1bl, KOTOPBIE ONPEAEISAIOT 3a/1a4M 00yYeHusl

® [IpHOOpETEeHNE MaTEeMaTUYECKUX 3HAaHUH U YMEHUI;

® OBJIaJZICHHE 000OILEHHBIMHU CIIOCOOAMHU MBICIIUTEIIBHOM, TBOPUECKOM JeSITEIbHOCTEH;

® OCBOCHHME KOMIIETCHIIMI: y4eOHO-TI03HABaTEeIbHOW, KOMMYHUKATUBHOM, pehIeKCHBHOM,
JUYHOCTHOTO CaMOpPa3BUTHsL, LEHHOCTHO-OPHEHTAIIMOHHON M Npo(ecCHOHANIbHO-TPYAOBOTO
BBIOOpA.

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA MATEMATHUKU B 10 KJIACCE

W3yuenne MaTeMaTUKW 10 JQHHOM IporpamMme CHocoOCTBYeT (POpMHUPOBaHUIO Y
yUyalluXxcsl JIMYHOCTHBIX, MeTaNnpeAMEeTHBIXH NpeJIMeTHbIX pe3yJbTaToB 00yueHus,
COOTBETCTBYIOIIUX  TpeOOBaHUSAM  (elepaibHOTO TOCYAApCTBEHHOro  00pa30BaTENIbHOTO
CTaH/JapTa OCHOBHOI'O OOLIETro 00pa30BaHMUs.

Juunocmnule pesynomamal:

® BOCIIMTAHUE POCCUMCKOW TIpakIaHCKOM WJICHTHYHOCTH: NAaTPUOTH3MA, YBAXKECHUS K
OteudecTBY, 0OCO3HAHMS BKJIa/la OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOI HAYKU;

® OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOyYarommxcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO Ha OCHOBE MOTHBAIIMH K O0YUEHHIO U TO3HAHUIO;

® OCO3HAHHBIA BBIOOP M TOCTPOCHHME JalbHEHIIeH WHAMBUAYAJIbHONH TpaeKTOPUU
o0pa3oBaHus Ha 6a3e OPUEHTHPOBKH

eB Mupe npodeccuil U NpPoPecCHOHANBHBIX MPEANOYTEHUN € YYETOM YCTONUYMBBIX
MI03HABATEJBHBIX UHTEPECOB, a TAK)KEe Ha OCHOBE ()OPMHUPOBAHUS YBAXKUTEIHHOTO OTHOILCHHS K
TPYAY, Pa3BUTHE OIBITA y4aCTHs B COLUAIBHO 3HAYMMOM TPYAE;

e yMEHHE KOHTPOJHMPOBATh MPOIECC U pe3ylbTaT y4eOHOM M MaTeMaTHYeCKO



JIeATEIbHOCTH;

® KPUTUYHOCTh MBILUICHUS,, MHULHUATABA, HAXOJYMBOCTb, AKTUBHOCTb NPHU PELIECHUU
MaTeMaTUYECKHX 3a/1ay.

Memanpeomemmnule pe3yibmamaol:

® YMCHHE CaMOCTOSITEIBHO OMPEACNATh IIeIM CBOETO OOYy4YeHUs, CTaBUTh U
dbopmynupoBath 1 ceOsi HOBBIE 3amaun B yu&0e, pa3BUBaTh MOTHBBI M HHTEPECHI CBOCH
MIO3HABATEJIbHON JEATEIbHOCTH;

® YMEHHUE COOTHOCHUTH CBOM JIEUCTBHS C IUIAHUPYEMBIMH pPe3yJbTaTaMH, OCYLIECTBISATH
KOHTPOJIb CBOEU JMESATENbHOCTH B MPOIECCEe JIOCTHXKEHHUS pe3ylbTaTa, OMPEAeNsiTh CIOCOObI
NEHCTBUI B paMKax MPEeJIOKEHHBIX YCIOBHUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOU ACHCTBUS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTYyallUEH;

® yMEHHE OIpPEAENsATh MOHATHS, CO3/1aBaTh OOOOIICHMS, YCTaHABIMBATH AaHAJIOTHUH,
KJIACCHU(UITUPOBATE, CAMOCTOSATEIHLHO BEIOMPATh OCHOBAHUS M KPUTESPHUH TSI KJTacCU(DUKAIIHH;

® YMEHHUE YCTaHABIWBATh MPUUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH JIOTHYECKOE
paccyxeHne, yMo3aKJIIoueHne (MHIYKTUBHOE, AEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOJIBI;

®pa3BUTHC  KOMIICTCGHTHOCTH B  00JacTH  WCHOJB30BaHUS  HMH(DOPMAMOHHO-
KOMMYHHUKAITMOHHBIX TEXHOJOTHIA;

¢ [ICpBOHAYAILHBIC TPEACTABJICHHUS 00 HIEAX M O MeToJaX MaTeMaTHKH Kak o0
YHUBEPCAITHHOM SI3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOJICITHUPOBAHUS SIBJICHUHN U TIPOIIECCOB;

® YMEHHE BHUJIETh MATEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIIUHU B JPYTUX
JUCUHUILIIMHAX, B OKpYKalOLIEeH )KU3HU;

® yMEHHE HAXOJUTh B PaA3JIMYHBIX HMCTOYHUKAX HHGPOPMAIMIO, HEOOXOIUMYIO IS
pellleHusT MaTeMaTU4YeCKUX MpoOJeM, U MPEACTaBIsATh €€ B TMOHIATHOH Qopme, MPUHUMATH
peleHre B YCIOBHIX HEMOTHOW WM U30BITOYHON, TOYHOU WIIH BEPOSITHOCTHON MH(POPMAIINH;

® yMEHHE TIOHUMATh U MCIOIh30BaTh MATEMATUUECKHUE CPEICTBA HATTSAHOCTH (TpaduKH,
TaOJIUIIBI, CXEMBI U JIP.) I WLTIOCTPAINH, HHTEPIIPETAIIMH, apTyMEHTAIUH;

® yMEHHE BBIIBUTATh TUIIOTE3bl MPU PEUICHUH 33Ja4d, TMOHMMAaTh HEOOXOAMMOCTh HX
MIPOBEPKHU;

® [IOHUMAaHHE CYUIHOCTH QJITOPUTMHUYECKUX NPEANUCAHUM M yMEHHE [eMCTBOBAaTh B
COOTBETCTBHUU C MPEIJIOKEHHBIM aITOPUTMOM.

Ilpeomemmnoie pesyromamul:

®  OCO3HAHME 3HAYEHUS MAaTEMAaTHKH JJIs IOBCETHEBHOM KU3HU YEJIOBEKA;

e [peACTaBICHHE O MaTeMaTH4YecKol Hayke Kak cdepe MaTeMaTH4ecKOi

JACATCIIbHOCTH, 00 sTamax eé pasBUTHA, O €€ 3HAYMMOCTH I Pa3BUTHA HUBUIIN3AlIHUU,



®  pa3BUTHE YMEHUH paboTaTh ¢ yUeOHBIM MaTeMaTHUYECKUM TEKCTOM (aHAJIU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMI0), TOYHO M IPAaMOTHO BBIPAXKATh CBOU MBICIH C
NPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTHMM M CHUMBOJHMKH, HPOBOJUTH KIACCHU(PUKAIHIH,
JIOTMYECKHE 00OCHOBAHMUS;

e  BiajcHHE OA30BBIM MOHATUHHBIM aIlIapaToM IO OCHOBHBIM pa3/ieliaM COICp KaHus;

e  cuCTeMaTHYeCKHe 3HaHUS O QYHKLHUAX U UX CBOWCTBAX;

® [PaKTUYECKM 3HAYMMble MATEMaTHUECKUE YMEHMsS U HAaBBIKH, MX INPHUMEHEHHE K
PEILICHUI0 MaTEMaTUUYECKUX U HEMATEMaTUYECKUX 3a]1a4, IIPEII0JIaratollee yMEHUs:

V' BBINOJIHAT BHIYKCIICHUS C JICHCTBUTELHBIMHI YUCITAMH;

v/ pemiath ypaBHEHHUS, HEPABEHCTBA, CHCTEMbI YPABHEHHI U HEPABEHCTB;

v/ pemraTh TEKCTOBBIE 331249l apU(PMETUIECKAM CIIOCOOOM, C TIOMOIIBIO COCTABICHUS U
peleHus ypaBHEHUM, CUCTEM YPAaBHEHUIM U HEPABEHCTB;

v HCIOJIb30BaTh AITeOPAMYECKHI SI3bIK JUIS ONIUCAHMS MIPEJAMETOB OKPYIKAIOMIEr0 MUPa
U CO3JJaHMs COOTBETCTBYIOIIMX MaTEeMaTHUECKUX MOJIeIIEH;

v\ NPOBOMUTH MPAKTUYCCKHUE DPACUETHI: BBIYUCICHHS C MPOICHTAMH, BBIYMCICHHUS C
YUCIOBBIMU  IIOCJIEJIOBATEIbHOCTSAMH,  BBIUUCIEHHS  CTaTUCTHUECKUX  XapaKTEPHUCTUK,
BBITNIOJTHEHHE MPUOIMKEHHBIX BHIYUCIICHUH;

v/ BBINOJIHATH TOXJECTBEHHBIE TIPEOOPA3OBAHMS PAIHOHAIBHBIX BHIPAXKEHHUIA;

v/ BBIMOJIHATH OTEPAIUH HAJl MHOXECTBAMU;

v’ mccrenoBaTh GYHKIMH U CTPOUTH UX TpaduKH;

v\ uWrath W HCIOJNB30BaTh HMH(POPMAIMIO, MPEICTABIECHHYI0 B BHIE TaOJHIIbI,
Juarpammbl (CToi04yaTol WM KpyroBoi);

v/ pemrath MpoCTeie KOMOUMHATOPHbIE 3a1a4H.

®  OCO3HaHME 3HAUEHUS T€OMETPUU JJIs TOBCEIHEBHOM JKU3HU YEIOBEKa,

e [IpejCTaBICHHE O TEOMETPHUH Kak chepe MaTeMaTHUECKOH JeSTeNbHOCTH, 00 3Tanax
e€ pa3BUTHsL, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIIN3ALINY;

e pa3BuUTHE YMEHHUI paboTaTh C yueOHBIM MaTeMAaTHUYECKUM TEKCTOM (aHAIU3UPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMIO), TOYHO M TPaMOTHO BBIPAXXaTh CBOU MBICIH C
OPUMEHEHHEM MaTeMaTU4YeCKOH TEPMUHOJOTMM M CUMBOJHMKH, MPOBOJUTH KIACCHU(PHUKAIHIH,
JIOTHYECKHE 00OCHOBAHMUS;

e  BiajcHHE OA30BBIM MMOHATUHHBIM aNIapaToM IO OCHOBHBIM pa3jiesiaM CO/Iep)KaHus;

e cHucTEeMaTH4yecKHe 3HaHUS O GUTrypax U UX CBOMCTBAX;

® [PAaKTUYECKH 3HAYMMbIE T€OMETPUYECKHE YMEHHUS M HABBIKM, UX NPHUMEHEHHE K

PCHICHUTO TCOMETPUUCCKHUX U HCITCOMCTPUYICCKUX 3a/iad, MPCANOJIararomee yMCHUsA:



v uzo0paxarh (UIypHl Ha IIOCKOCTH;

v HCIOJIb30BaTh TE€OMETPUYECKHN SA3BIK JUIS OMHCAHUS HPEIMETOB OKPYXKAIOIIEro
MUDA;

v\ M3MEPATH JUIMHBI OTPE3KOB, BEIMYUHBI YITIOB, BHIUKCIIATD IIOMAAN (GUIyp;

v/ pacrnosHaBaTh U H300paXkaTh PaBHBIE, CHMMETPHUUYECKHUE U TIOJI00HBIE QUIYPHI;

V' BBINOJIHATD MTOCTPOCHUSI TEOMETPUIECKUAX (PUTYP C MOMOIIBIO [IUPKYJIS M JINHEHKH;

v 4UTaTh W UCTIOJIH30BaTh MH(POPMALIHIO, IIPEICTABICHHYIO HA YEPTEKAX U CXEMAX;

v IIPOBOIUTH MPAKTUYECKUE PACUETHI.

COAEPXAHUE YYEBHOI'O IIPEIMETA

AJredpa u HayajIa aHAJIN3a

[Iporpamma mo anrebpe W HavajlaM MaTEeMAaTHYECKOTO aHajiW3a HalpaBlieHa Ha
peanu3alMio  CHUCTEMHO-AEATENIbHOCTHOTO IMOAXO0Ja K Ipoleccy OOydeHHus, KOTOPBIH
o0ecreynBaeT: MOCTPOEHHE 00pa30BaTENBbHOTO Ipolecca ¢ YY4ETOM HHAMBHUIYAIbHBIX
BO3PACTHBIX, ICUXOJOTHYECKUX, (PU3UOTOTHUECKIX OCOOCHHOCTEH U 3M0POBBS 00YJIAIOIINXCS;

* (dopMHpOBaHHE TOTOBHOCTH OOYYaIOIUXCS K CaMOPAa3BUTHIO M HEMPEPHIBHOMY
00pa3oBaHUIO;

* (hopMupoBaHNE aKTUBHON y4eOHO-TO3HABATEIBHOMN JIEATEIBHOCTH 00yUatOLINXCS;

* (hopMupoBaHKE MO3UTUBHOTO OTHOIICHUS K MIO3HAHHUIO HAYYHON KapTUHBI MHPA;

* OCO3HAHHYIO OpPTaHU3AINI0 00yYArOIIUMUCS CBOCH NESTETHHOCTH, a TAKXKE aJIEKBATHOE
e€ ollcHMBaHUE;

* IOCTPOEHHE pa3BUBAIOILEH 00pa3oBaTeIbHOM cpeibl 00yUeHHS.

Nzyuenmne anreOpbl W Hadadl MaTEeMAaTHYECKOTO aHAIM3a HAMpaBJIEHO HA JIOCTHIKCHHE
CIEAYIOIIUX LETIEH:

* CHCTEMHOE M OCO3HaHHOE YCBOEGHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOro
aHamn3a;

* popMHpOBaHNE MATEMATHYECKOTO CTHIIS MBIIIUICHUS, BKIFOYAIOIIETO B C€0sl MHIYKIIHIO
U JIeAYKIUIO, O000IIeHHMe W KOHKPETH3aIMio, aHAIW3 W CHHTE3, KIACCUPUKAIUIO H
cucTeMaTH3alnio, abCTparupoBaHue U aHAJIOTHUIO;

* pa3BUTHE MHTEpeca OOYyYaroUIMXCS K M3YUYEHHUIO anreOpbl M Hayal MaTeMaTHYeCKOTro
aHan3a;

* MICTIOJI30BaHNE MaTeMaTHUECKUX MOJEJICH /ISl pelieHns MPUKIIaIHbIX 3a1ad, 3a71a4d u3
CMEXKHBIX TUCIMILINH;

* TIpuOOpeTEeHHE OMbITa OCYILECTBICHUS Y4eOHO-MCCIIEI0BATENLCKOM, MPOEKTHOM U

WH(pOPMaAITMOHHO-TIO3HABATEIHHOM JIEATETLHOCTH;



* pa3BUTHE HWHIUBUAYAIBHOCTH M TBOPYECKHX CHOCOOHOCTEH, HaIlpaBJIEHHOE Ha
MOJITOTOBKY BBIMTYCKHUKOB K OCO3HAHHOMY BEIOOPY PO ecCu.

Y4eOHbIii mpenaMeT «Asredpa U Hadajza MaTeMaTUYECKOrO aHAlIM3a» BXOAUT B IEPEUYCHb
yueOHBIX MPEIMETOB, 00s3aTENbHBIX AJISl U3YUEHUs B CpeHel 0011e00pa3oBaTeIbHOMN IKOJIE.

JlanHast mporpaMma mpeaycMaTpuBaeT U3yueHue npeamMeTa Ha 6a30BOM YpOBHE.

[IporpamMma peanu3yeTr aBTOPCKHE HIEH Pa3BHBAIOIICTO OOYy4YeHHs ainredpe W Hadaiaam
MaTEeMAaTHYECKOTO aHalln3a, KOTOPOE JOCTUTACTCS OCOOCHHOCTSMHU W3JIOKEHHUS TEOPETHIECKOTO
Marepuansa W CHUCTEMOM YINpPaXHEHUW Ha CpaBHEHUE, AaHalu3, BBIIEJICHUE TJIABHOIO,
yCTaHOBJICHHE CBsI3€il, KilaccuuKalnio, 00001IeHrne 1 CUCTeMaTH3aluIO.

Conepxkanne Kypca anreOpsl M Haday Maremarudeckoro aHanmm3a B 10—I11 kmaccax
MPEACTABICHO B BHUJIE CICAYIOIIUX COJEPKATEIbHBIX pa3ienoB: «YUuciaa W BEIUYUHBIY,
«BpIlpaxenus», «YpaBHEHUsI U HEpaBEHCTBa», «DyHKUHN», «DJIEMEHTbl MaTEMaTHYECKOIO
aHanuzay, «BeposTHocTh u craructuka. PabGota ¢ maHHbIMHY, «Anrebpa W Hayana
MaTEeMaTUYECKOr0 aHaJIn3a B UCTOPUUYECKOM Pa3BUTHI.

B pazgene «Uucna u BETWYUHBI) PACHIUPSIETCS MOHATHE YKCIA, KOTOPOE CIIYXKHUT
dbyHIaMeHTOM THOKOrO M MOIHOTO amnmapara, MCIOJIb3yeMOro B PEHICHHMH MaTeMaTHYeCKUX
33/lad U B PELIEHUHU 3a7ad CMEXHBIX JUCLUMIUIMH. Marepuan NaHHOTO pasjenia 3aBeplliaeT
COJIEpXKATENBHYIO JIMHUIO IIKOJIBHOTO Kypca MaTeMaTUKu «Yuciia U BETUYUHBI.

Ocob6eHHoCThIO pazjiena «BeIipakeHus» sIBISETCS TO, YTO MaTepUal U3y4aeTCsl B pPa3HbIX
Temax Kkypca: «llokazarenpHas u norapudmuueckas GyHKIuN», «TpUrOHOMETpHUYECKHE
byuknuny, «CrenenHas Qyukuus». [lpu u3ydeHun dToro paszaena  QGopMupyercs
MPEACTABICHUE O TMPUKIAJHOM 3HAYCHUU MATEMaTUKH, O TI€PBOHAYAIBHBIX MPHUHIIMIIAX
BBIYHUCIIUTEIILHON MaTeMaTUKHU. B 3amaun uzydeHus: pasjena BXOIUT Pa3BUTHE YMEHHS PEIIaTh
3a/1la4ydl palMOHATBHBIMU METO/aMH, BHOCHUTh HEOOXOAMMBIE KOPPEKTHUBBI B XOJE pEIlIeHUs
3a/1auu.

Oco0eHHOCThIO pazfiena «YpaBHEHUS W HEPABEHCTBa» SBISETCS TO, YTO MaTepHuall
u3ydaeTcsi B pa3HbIX TeMax Kypca: «llokazatenpHass w Jsorapumudeckas (QYHKIHN,
«Tpuronomerpuueckue GyHKIUN», «Crenennas GyHKIHS». Marepuall T1aHHOTO pa3/esia HOCUT
NPUKIATHON XapakTep M YUYUTHIBAET B3aUMOCBSI3b CHCTEMbl HAyUHBIX 3HAHUW U METOJAA
MO3HAHUSI — MAaTEeMaTUYECKOT0 MOJICIUPOBAHUSA, MPEACTABISCT IMIUPOKUE BO3MOXXHOCTU IS
Pa3BUTHSL AITOPUTMHYECKOTO MBIIIICHUS, 00ECIIEYMBACT OIBIT MPOIYKTUBHOM NEATETHHOCTH
JUTSL pa3BUTHS MOTHBAIIMH K OOYYCHHIO M MHTEJUICKTA.

Paznen «®yHKUMHU» paclIUpseT Kpyr 3JIEMEHTApHBIX (DYHKIUH, M3y4deHHBIX B Kypce
anreOpsl 7—9 KI1accoB, a TaKKE METOJIOB UX HccleqoBaHus. L{enpio n3ydeHns: JaHHOTO pas3zena

ABIIsIETCS (OPMUPOBAHUE YMEHUSI COOTHOCUTH PEANIbHbBIE 3aBUCUMOCTH M3 OKPYXKAIOUIeH KU3HU
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U U3 CMEXHBIX JUCLMIUIMH C JIEMEHTApHBIMH (YHKLUSAMH, HCIIOJIB30BaTh (DYHKIMOHAIbHbIE
npeicTaBieHus Uil pemieHus 3aaad. COOTBETCTBYIOIIMK MaTepuall CIIOCOOCTBYET Pa3BHTHUIO
CaMOCTOSITEJIbHOCTH B OpraHU3alluy U MPOBEIECHUU UCCIIEI0BAaHUM, BOOOPAKEHUS U TBOPUECKHUX
CHOCOOHOCTEH yyaIuxcs.

Marepuan pazaena «JIeMEHTbl MATEMaTHYECKOI0 aHAJIN3a», BKJIIOYAIOIIUN B ce0s TeMbI
«[IpomsBognass u e€ mnpumeHeHue» u «MHTErpanm M ero mnpumMeHeHue», GopMHUpPYET
npefcTaBieHus 00 O0mMX HIesiX M METoJaX MaTeMaTHYecKoro ananmmsa. Llems u3yueHus
paszjesia — IPUMEHEHHUE anmnapara MaTeMaTH4eCKOro aHalu3a Ul PEIEHUsT MaTEMaTUYECKUX U
IIPAKTUYECKUX 3a/ad, a TAKXKe I JOKa3aTeNbCTBA pslla TEOPEM MaTeMaTHYECKOrO aHaau3a U
T€OMETPHH.

Copepxanue pasnena «BepostHocTh M craTucTUKa. PaboTa ¢ JaHHBIMU» pacKpbIBacT
IIPUKIJIATHOE U IIPAKTUYECKOE 3HAUEHNE MaTEMaTUKU B COBPEMEHHOM Mupe. Marepuan gaHHOro
paszzena crnocoOcTByeT (OPMHUPOBAHUIO YMEHHUS BOCIPHUHHMMATh, MPEICTABIATh U KPUTHUUYECKH
aHAM3UpPOBaTh WHGPOPMALMIO, TPEJACTABICHHYI0O B pa3IuuHbBIX (opMax, TMOHUMAHHUIO
BEPOSITHOCTHOT'O XapaKTepa pealbHbIX 3aBUCUMOCTEH.

Paznen «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAINW3a B HMCTOPUYECKOM Pa3BUTHI
no3BOJsieT copMUPOBaTH TNPEACTABICHHE O KYIbTYPHBIX W HCTOPUYECKHX (hakTopax
CTAHOBJICHUS MAaTEMAaTHUKHU KaK HAyKH, O IEHHOCTH MaTeMaTHUYECKUX 3HAHUH U UX IPUMEHEHUH B
COBPEMEHHOM MHPE, O CBSA3M HAyYHOTO 3HAHUS U [ICHHOCTHBIX YCTAaHOBOK.

Mecto Kypca anreOpbl M Hayaja MaTeMaTHYeCKOro aHajau3a B 0a3MCHOM y4eOHOM IUIaHe

B ©Oa3zucHoM yueOHOM (0Opa3oBaTeslbHOM) IIJJaHE Ha H3Yy4YeHHE anreOppl M Haval
MaTemaruyeckoro aHainu3a B 10—11 kimaccax OCHOBHOM HIKOJIBI OTBEAEHO 3 y4eOHBIX Haca B
HEZIeII0 B TEYEHHE KaXKJA0ro rojia 00y4eHusl.

Ilnanupyemble pe3yJibTaThl 00y4eHHs ajredpe U HA4aJIaM MaTeMATHYECKOI0 aHAJIN3a

Yuciia ¥ BeJIHYNHBI

BbinmycKHUK HayuHnTCs:

* ONepUpOBaTh TOHATHEM «paJudaHHas Mepa YIia», BBIIOJIHATH MpeoOpa3zoBaHUs
pagraHHON MepHI B TPAyCHYIO U T'PaJyCHOM MEPHI B paJUaHHYIO;

* OIEepUpOBaTh IMOHITHEM «KOMIUIEKCHOE YHCIIO», BBINOIHATH apupMETHYECKHUE
OIepalMy C KOMIUIEKCHBIMU YHCIIAMU;

* wu300pakaTb KOMIUIEKCHBIE 4HCIIa Ha KOMIUIEKCHOM IUIOCKOCTH, HaxOJUTh
KOMILIEKCHYIO KOOpJMHATY YucJa.

BbInyCKHHK MOJYYHT BO3MOKHOCTD HAYUYUTHCS

* HCIIOJIB30BaTh DPA3JIMYHBIE MEPbl U3MEPEHUS YIJIOB IPU PELICHUH I€OMETPUYECKUX

3aJa4, 4 TaKXXEC 3a1a4 U3 CMEXKHBIX TUCHUIIIINH,



* IPUMEHSATH KOMIUIEKCHbIE YUCIIa AJIs PEeLIeHUs alreOpanvyeckiux ypaBHEHUH.

BbipaxkeHus
BbrinycKHUK HAy4YHTCH:

* OIIEPUPOBATH MOHATUSIMH KOPHS N-i CTENEHH, CTENICHU C PAMOHAIBHBIM ITOKa3aTeleM,
CTEICHHU C JICWCTBUTEIILHBIM ITOKa3aTeNeM, Jorapupma;

¢ IMPUMCHATH IIOHATHA KOPHSA n-i CTCIICHU, CTCIICHU C PAallMOHAJILHBIM ITOKAa3aTCJICM,
CTCIICHU C ﬂeﬁCTBHTeHBHBIM IIOKa3aTcJIEM, norapn(bMa W WX CBOMCTBA B BBIYMCICHUSIX H npu
peLIeHUN 3a1a4;

* BBINIOJIHATH TOXKJCCTBEHHBIE NMPEOOPa30BaHMs BBIPAXKCHUI, COAEPKAIIUX KOPEHb N-i
CTCIICHU, CTCIICHU C pallMOHAJIBbHBIM I10KAa3aTCJIEM, CTCIICHU C HeﬁCTBHTeHBHBIM II0Ka3aTcJIeEM,
aorapudm;

* ONEpHpOBaTh IMOHATUSMH: KOCHHYC, CHHYC, TaHI'€HC, KOTaHI'CHC yIJa MOBOPOTa,
ApKKOCHHYC, apKCHHYC, apKTaHT€HC U apKKOTAaHT'CHC;

¢ BBIIIOJIHATDH TOXIACCTBCHHBIC Hp606p330BaHI/Iﬂ TPUTOHOMCTPUYCCKUX BI)Ipa)KeHI/If/'I.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYUTHCA:

* BBITNIOJHATH MHOTOLIArOBHIE MPEOOPa30BaHMs BBHIPAKCHUN, IPUMEHSISI ITUPOKUI HAOOP
CIIOCO0O0B U PUEMOB;

* NPUMEHATh TOXKJECTBEHHBbIE IMPeoOpa3oBaHUs BBIPAKEHUN JUIs peIIeHUs 3aaad U3
Pas3INYHBIX Pa3/iesIoB Kypca.

YpaBHeHUs U HEPABEHCTBA

BbinycKHHUK Hay4YuTCs:

* pemiath UppanoHalbHbIE, TPUTOHOMETPUYECKHE, MTOKa3aTebHbIE U JOrapupMUUECKUe
YpaBHCHUA, HCPABCHCTBA U UX CUCTCMBI,

® peuiaTtb aJ'[F€6paI/I‘-I€CKI/Ie YpaBHCHHA HAa MHOKCCTBC KOMIIJICKCHBIX YUCCII;

* NIOHUMAaTh ypaBHEHHE KAaK BAXHEUIIYI0 MaTEeMAaTUYECKYI0 MOJENb Ul OIUCaHUS U
U3y4YeHHs] Pa3HOOOPA3HBIX pEaJbHBIX CUTYAIMi, peliaTh TEKCTOBbIE 33/a4M anreOpanvyeckuM
METOJIOM;

* IPUMEHSATH rpapuuecKue MpeICTaBIeHUs sl UCCIeI0BaHUsl ypaBHEHUI.

BbINyCKHHUK MOJYYUT BO3MOKHOCTb:

* OBIQJETh MNpPUEMAMHU pEIIECHUs YpaBHEHWH, HEPABEHCTB M CHUCTEM YpPaBHEHUM;
MPUMEHSTD anmapaT ypaBHEHUH Ui pelIeHUs] pa3HOOOpa3HbIX 3a7ayu U3 MaTeMAaTHUKH, CMEKHBIX
npeaAMETOB, ITPAKTUKH,

* IPUMEHSATH Tpaduueckre MpeaCTaBICHHsS Ul UCCIICAOBAaHUS YpaBHEHHUI, HEPABEHCTB,
CHCTEM YpaBHEHUH, COJIEpKAIUX MapaMeTpPHl.

DOyHKIUA



BbINyCKHUK HAYYUTCS:

* TMOHMMAaTh W UCHOJb30BaTh (YHKIMOHATbHBIC TOHATHSA, S3BIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUCHUS);

* BBINOJHATH TOCTPOEHUE TpaduKOB (PYHKIMA C TOMOIIBIO TI'E€OMETPUUYECKUX
npeoOpa3oBaHMiA;

* BBINIOJIHATH MOCTPOEHHE IpaUKOB BHJA Y = N X, CTEIIEHHBIX, TPUTOHOMETPUIECKHUX,
00paTHBIX TPUTOHOMETPHUYECKHUX, TTOKA3aTEIbHBIX U JOTapUPMUUECKUX (YHKINH;

* HCCIICJIOBATh CBOMCTBA (DYHKITUI;

* MOHMMATh (YHKIHUIO KaK BaXXHEHIIYI0 MaTeMaTHYECKyl0 MOJeNb MJisi ONHUCAaHUs
IIPOLIECCOB U SIBJICHUN OKPY’KAIOLEro MUPA, MPUMEHITh (QYHKIIMOHAIBHBIM S3bIK JJIS ONUCAHUS
¥ MCCJIEIOBAHUS 3aBUCUMOCTEN MEXIY (PU3NIECKUMHU BEITUYHMHAMHU.

BbInyCKHUK MOJYYUT BO3MOKHOCTD:

* IPOBOJUTH MCCIIEIOBaHMS, CBI3aHHBIC C U3YYEHHEM CBOMCTB (DYHKIIMIA, B TOM YHUCIE C
MCII0JIb30BaHUEM KOMIIBIOTEPA;

* UCIIOJIb30BaTh (DYHKIIMOHAJIBHBIC MPEJICTABICHHUS U CBOMCTBA (DYHKIMH AJIST pEeIICHHS
3a]1a4 U3 pa3IUYHbIX Pa3AesioB Kypca MaTeMaTUKH.

JIEeMEHTBI MaTEeMATHYECKOI 0

BhinycKHUK HAY4YUTCSH:

* IOHMMAaThb TEPMHUHOJIOTHUIO M CHUMBOJIMKY, CBS3aHHYIO C TOHATHUSMU NPOU3BOJHOM,
nepBOOOPa3HOI U MHTErpaa;

* pelaTh HEPABEHCTBA METOI0M UHTEPBAJIOB;

* BBIYMCIISATH IPOU3BOHYIO U IEPBOOOPA3HYIO QYHKIUH;

* HCIIOJIb30BaTh NMPOU3BOJHYIO JAJISl UCCIIEJOBAHUS M MOCTPOEHMS TpapUKOB (YHKIIHII;
aHajam3a

* IOHUMATh N'€OMETPUUECKHI CMBICII TPOU3BOJHON U ONPEAEIEHHOTO HHTETPAIIA;

* BBIYMCIIATH ONpeAeaEHHBIA HHTETpall.

BbInycKHUK MOJIYYUT BO3MOKHOCTD:

* copMHUPOBATh MIPEJCTABICHUE O Tpeene PYHKIIUN B TOUKE;

* c(hopMUpPOBATh MPEJICTABICHUE O TPUMEHEHHH T€OMETPHUECKOTO CMBICIIA TPOU3BOIHOM
U MHTETpajia B Kypce MaTeMaTHUKH, B CMEXHBIX TUCIUIUINHAX;

* chopmupoBaTh U YrayOuTh 3HaHUS 00 UHTETpalle.

BeposiTHOCTBL M CTaTHCTHKA.

BorinycKHUK HAy4YHUTCH:

* pemaTb KOMOHMHATOpHBIE 3a/adydl Ha HaxOXKICHHE KOJIUYecTBa OOBEKTOB WIIU

KOMOMHAIIHIL;
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* MpUMEHATH popmyny 6mHoma HrroToHa 111 mpeoOpa3oBaHus BEIPAKCHUIM;

¢® HCIIOJIB30BAaTh MCETOJ MaTeMaTHYECKOU UHAYKOHUU JIs1 J10Ka3aTCJIbCTBA TCOPEM U
peleHus 3a1aq;

* UCTIOJIH30BATh CIIOCOOBI IPEACTABICHUS ¥ aHAIN3a CTATUCTHYCCKUX JTAHHBIX;

* BBITIOJIHATH OIEPAIIMU HaJl COOBITUSMHU M BEPOSTHOCTSIMH.

BbINyCKHUK MOJYYUT BO3MOKHOCTh:

® HAYYUTHCA ClICHHUAJIbHBIM HpI/IéMaM peHICHUA KOM6I/IHaTOpHLIX 3aJa4,

¢ XapaKTEpU30BaTh IMPOLUCCCHI U ABJICHUSA, UMCIOIIUE BCpOHTHOCTHHfI XapakTep.

COAEPKAHME YYEBHOI'O IIPEIMETA
AJjredpa ¥ HaYa1a aHAJIN3A

Yucjia 1 BeJUYHHBI

Pannannas mepa yria. CBsi3b paguaHHOM MephbI yIiia ¢ rpalyCHON MepOoH.

Bripaxenus

Kopens m-oit crenenn. ApudmeTHaecKuil KOpeHb 1m-oi ctenern. CBOHCTBa KOPHSI IT-OU CTETIeHH.
ToxaecTBeHHBIE TTPe0Opa30BAHMS BEIPAXKESHHIA, COJEPKAIINX KOPHH -0 cTerneHu. BHecenne
MHOJKUTEIIS O] 3HAK KOPHSI.

Crenens ¢ pallMoOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTETIEHH C PaIlMOHAIBHBIM [TOKa3aTEeNIEM.
ToxkecTBeHHBIE MPeOOPa30BaHKS BRIPKEHHIA, COIEPIKAIINX CTETICHH C PAIlHOHATBHBIM TIOKa3aTeNIeM.

Kocunyc, cunyc, TaHreHc, KOTaHT€HC yIJia ToBOpoTa. OCHOBHBIE COOTHOIIEHUS MEXIY
KOCHHYCOM, CHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJHOTO M TOTO K€ apryMeHTa. DOpMyIIbl CIIOKEHUS.
Dopmyinsl npuseacHUs. PopMyIIbl JBOMHOTO U ITOJIOBUHHOIO yrioB. @OpMyJibl CyMMBbl U Pa3HOCTH
CUHYCOB (KocuHycoB) DopmMyIiel peoOpa3oBaHus MPOU3BEICHUS B CyMMY. TOX/IeCTBEHHBIE
npeoOpazoBaHus BEIPAKEHHM, COEPKAIINUX KOCUHYChI, CHHYCBI, TAHT€HCHI U KOTAaHT€HChl. APKCUHYC,
apKKOCHHYC, apKTaHIeHC, apkKkoTaHreHc. [IpocTeiinie cBoiicTBa apkCHHYyca, apKKOCHHYCa, apKTaHreHca
Y apKKOTaHTEHCa.

YpaBHeHNs M HEPABEHCTBA

OO6nacTh onpe/ieNieHus ypaBHeHUs (HepaBeHCTBa). PaBHOCHIIbHBIE YpaBHEHUS (HEPAaBEHCTBA).
PaBHOCHIIBHEIE TTpe0Opa3oBaHusl YpaBHEHUH (HEPaBEHCTB). Y paBHEHHE — CIIEICTBUE (HEPABEHCTBO —
cnencraue.) [loctoponHue KOopHU.

UppatnmonanbHele ypaBHEeHUs (HEpaBEHCTBA). MeTO1 paBHOCWIBHBIX IPeoOpa3oBaHui st
pelIeHns] UpPaMOHALHBIX YPABHEHUH (HEPaBEHCTB). MeTO/I CIIECTBHH [T PEIISHUS UPPAMOHATIBHBIX
YPaBHEHHUI.

Tpuronomerpuieckre ypaBHeHUs (HepaBeHCTBA). OCHOBHBIE TPUTOHOMETPUYECKIE YPABHEHUS
(HepaBeHCTBA) M METOMBI MX pelIcHHS. TPUTOHOMETPHUYECKUE YPABHEHUS, CBOISAIINECS K
anreopamdeckuM. OTHOPOTHBIC YpaBHEHHS TIEPBOM U BTOPOH CTeTIeHEeH. Pemrenne TpuroHoMeTpuIecKux

ypaBHEHUI METO/IOM Pa3IOKEHHSI Ha MHOXHUTEIH.
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DYHKUMHU

Haunbonbiee HaumeHnsIiee 3HadeHnst GyHKIuH. YeTHbie 11 HeueTHbIe QyHkmuu. CBOHCTBA
rpa¢uKoB YETHON 1 HEUETHOHN (PyHKIMH.

[Moctpoenue rpadmkoB QyHKIHN C TOMOIIBIO TEOMETPHUECKUX Pe0Opa3oBaHUi.

O6patumble pyHkun. CBSA3b BO3pacTaHusl U YObIBaHUs ¢ €€ 00paTUMOCThI0. B3anMHO 0OpaTHEBIE
¢yskiyn. CBOHCTBAa B3aUMHO OOPATHBIX (hyHKIIHIA.

Crenennas ¢ynkuus. E€ coiicTBa u rpaduk.

[epuoanueckue ¢pynkunu. [lepuon nepuonndeckoii pynkuun. ['maBubiii nepuos. CoiicTsa
rpaduKa mepuoInvIecKoi GyHKIUH.

Tpuronomerpudeckue GyHKINH. 3HAKN 3HAUEHUH TPUTOHOMETPUIECKIX (PYHKITHHA.
[leprogmuHOCTH TpUTOHOMETpHYECKUX (HYHKINHA. YeTHOCTh, HEYETHOCTH. CBONCTBA U TpaduKu
TPUTOHOMETPUUECKUX (PYHKIIIH.

Oo6patnsie Tpuronomerpudeckue GyHkauy. CBoOHCTBa 00paTHBIX TPUTOHOMETPUIECKUX
(GYHKIHHA 1 1X TpaduKy.

JeMeHThbl KOMOMHATOPHKH BEPOSITHOCTH M CTATHCTHKH.

Meroa MaTeMaTUYeCKON HHAYKIHMH. Y IOPSAIOUEHHOE MHOXKECTBO. IlepecTaHOBKY, pa3MelleHusl,

couetanus (kombuHarun). opmymna buaoma Hetorona. burnomuansable K03()DHUITMEHTHI M TPEYTOIBHHUK

ITackamns.
TEMATHUHYECKOE INTIAHUPOBAHUE
10 knacc
« Conep:xxanue yueOHOT0 @ XapakTepucTHKA OCHOBHBIX BU/I0B
= =
Q
g MaTrepuaJia ? ACATCJIBbHOCTH YYCHUKA
=
] =] o o
= & (Ha ypoBHe y4eOHBIX AeHCTBHIH)
= 9
=" =
g =
= =
S S
= =
IToBTOpEeHNne N pacIupenne cBeJeHHit 0 12 | ®opmynupoBarh ompeneneHus HAaWMOOJBLIETO H
GyHKIMHU HAaWMEHBIIETO 3HA4eHWH QYHKIUH, YETHOH U
1 HawnGonpiiee u HauMeHbIIee 3HAYCHUS 3 Heu€THON (yHKIMHA. DOpMyITHpPOBATH TEOPEMBI O
¢ysknnn. YEéTHBIC B HeUETHBIE PYHKITIH CBOWCTBaxX I'paUKOB YETHBIX M HEYETHBIX (YHKIUH.
2 IMocTpoenue rpadukoB GyHKIIH 1 Haxogute HanbGonbplee M HauMEHbIIEE 3HAYCHUS
c ITOMOIIBIO reOMETPHUYECKUX ¢yHKIMH Ha  MHOXecTBe 1o e€  rpaduky.
peobpa3oBaHuit UccrenoBate (QyHKINIO, 3aHaHHYI0 (QOPMYIIOH, Ha
3 OOpatHas QyHKIHS 2 y€tHOCTh. CTpOouTh TpaduKu (QYHKIUH, HCIONB3YS
YETHOCTH WIN HEYETHOCTD. BrmmonssaTtse
4 PaBHOCHIIBHBIE YpaBHEHUS M HEPABEHCTBA 2 reoMEeTPUYECKHE npeoOpa3oBaHus rpaguKoB
(GYHKIMIH, CBSI3aHHbIE C MapaiieIbHbIMU IEPEHOCAMH,
) Meron nnreppanos 3 pacTSKCHMAMM,  CKATUAMH U CHMMETPUAMH,
OTHOCHUTEIIbHO KOOPJIMHATHBIX oceil. dopMynnpoBaTh
Kontponbhas pabota Nel 1 | onpenenenne o6parnmoii dymxm. PacriosHaaTh
o0paTuMyIO dbyHKIIHIO 1o eé rpaduky.
YcranaBnmuBath oOpaTmMOcTh  (QyHKIMH 1O €€
BO3PACTaHMIO WK yOBIBAHHIO.
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dopmynupoBaTh ONpeneNeHne B3aUMHO OOPATHBIX
¢yakuuii. [IpoBepsiTh, SIBIAIOTCS JH JBE TaHHEIC
¢yHKIMN B3anMHO oOpaTHBIMU. HaxonmuTs 00paTHyIO
¢yHKIMI0O K gaHHOW oOpatmmoit  ¢ymkmuu. Ilo
rpadpuKky [aHHOH (YHKOHHM  CTPOHUTH  Tpaduk
oOpaTtHOH (YHKINH. YCTaHABIMBATH BO3pPACTAHUE
(yObiBaHmMe) oOpaTHON (YHKINH IO BO3pAaCTaHHIO
(yObiBanuoo) nanHod (QyHkumn. DopmynupoBath
OIpeeIeHUsT 00JIacTH  OIpEAETIeHUss ypaBHEHUI
(HepaBeHCTB), PaBHOCHIIBHBIX ypaBHEHHI
(HepaBeHCTB), YypaBHEHHH-CIeNCTBUN (HEpaBEHCTB-
CJIE/ICTBHI), TIOCTOpOHHEro KopHs. dopmynuposarth
TEOPEMBI, OIMCHIBAIOIINE PaBHOCHIIbHBIE
mpeoOpa3oBaHUL ypaBHEHHIA (HepaBeHCTB).
[IpuMeHATh METOX PaBHOCHIIBHBIX IPEoOpa3oBaHUI
JUISL pelIeHUs] ypaBHEHWH M HepaBeHcTB. Haxonauts
o0JlacTh ONpENeNieHNs] ypaBHEHHH W HEPaBEHCTB.
[IpumenaATsr MeTON  CHEACTBHM I pEUICHUs
ypaBHeHHH.  Pemate ~ HepaBeHCTBA  METOJOM
HMHTEPBAJIOB

CrenenHasi QyHKIHs

[EEN
O

CrenenHas QyHKIUS ¢ HATYPaIbHBIM
MOKa3aTenIeM

CrenenHas QyHKIUS C IETBIM
MOKa3aTeaeM

Omnpenenenye KOpHs n-il cTeneHu

Ol o N o

CaoiicTBa KOpHS N-if cTeneHu

KonrponbHas pabora Ne2

10

OHpe,I[CJICHI/IC H CBOMCTBA CTEIICHH C
pallMOHAJIBHBIM IMOKa3aTCJICM

11

HppanunoHaibHble ypaBHEHHUS

12

Merto/ paBHOCHIIBHBIX TIpe0Opa3oBaHmit
TIPU PEIICHUH

MpPPaLOHATIBHBIX

YpaBHEHUH

N W N P W N N -
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HppanroHanbsHbIe HEpaBEHCTBA

Kontponpras padota Ne3

dopmynupoBaTh onpeelieHHe CTENeHHOH QYHKINH ¢
1esIBIM HoKa3zareneM. ONuChIBaTh CBOICTBA
CTENECHHOHN (PYHKIMH C 1IEJIbIM HIOKa3aTeleM, BbI eI
Cily4yau 4YETHOM M HEUETHOM CTEIEHH, a TAaKKe
HaTypaJIbHOM, HYJIEBOU U LIEJIOM OTpULaTENbHOU
cterieHu. CTpouTh rpadmKu PyHKIHI Ha OCHOBE
rpaduKa CTeNeHHOW (DYHKIIMH C IIETBIM ITOKa3aTelIeM.
HaxonuTs HanbopIice 1 HANMEHbBIICE 3HAYCHUS
CTETNIEHHOHN

(YHKIHU C [ENBIM MTOKa3aTeeM Ha IPOMEKYTKE.
DopMyNnUpOBaTh ONpPEAEIEHUE KOPHS
(apudmernyeckoro KOpHs) n-il CTENEHU, a TAKKE
TEOPEMBI O €r0 CBOMCTBAX, BBIIEISAS C1ydau KOpHEN
4€THON M Heu€THOU cTeneHn. HaxoauTh obnactu
OIIpEJICIICHUS BBIPAXECHUM, COEPKALINX KOPHU N-i
cTeneHu. PemaTte ypaBHEHUs, CBOIAIINECS K
ypaBHeHHIO X" = a. BBIOJIHATE TOXK/IECTBEHHbIE
mpeoOpa3oBaHus BRIPAXKCHUHN, COICPKAIINX KOPHH N-
1 CTeNeHH, B YACTHOCTH, BBIHOCUTh MHOXKHUTEJb U3-
10/ 3HaKa KOPHS N-U CTENEeHU, BHOCUTh MHOXXHUTEIb
TOJT 3HAK KOPHSI N-1 CTETIeHH, 0CBOOOKIATECS OT
HpPAIMOHATHFHOCTH B 3HAMEHATEIIE IPOOH.
OnuceiBath cBOiicTBa QYHKIMH Y = N X, BBIIEISS
cily4yau KOpHed 4ETHOM U HEUETHOM CTENEeHHU.
Crpouts rpaduku QyHKIIHH Ha OCHOBE TpaduKa
¢yaKInn y = n X. DopMynupoBaTte onpeeneHne
CTETICHH C PAIlMOHANBHBIM IIOKa3aTeNeM, a TaKKe
TEOPEMBI O €€ CBOMCTBax. BRINOIHATH
TOXJIECTBEHHBIE TPe00pa30BaHUs BEIPAKCHUH,
COJEPKAIIUX CTENEHH C PAllIOHAIbHBIM
nokasareneM. PacrnosHaBaTe uppanuoHanbHbIe
ypaBHEHHUS U HEpaBeHCTBA. DOPMYyIUPOBATH
TeopeMbl, 000CHOBBIBAIOINE PABHOCHILHOCTh
ypaBHEHHI (HEpaBEHCTB) IIPH BO3BEICHUH 00EHX
yacTell TaHHOTO ypaBHEHHS (HEpaBEHCTBA) B
HaTypaJbHYIO CTENeHb. PermaTs uppaoHaisHbe
YpaBHEHHS METOAOM PAaBHOCHIIBHBIX IIPE0Opa3oBaHUi
U METOJIOM clie[IcTBUM. Pemats uppanuoHaibHbIe
HEpaBEHCTBA METOOM PABHOCUIIbHBIX
peoOpa3oBaAHMIA

Tpuronomerpuuyeckue GpyHKUMHU

29

®opMyIupOBaTh OMpENEICHUE paguaHHOW Mepbl
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14 Panuannas mepa yria 2
15 | TpuroHomerpuueckue GyHKIHN 2
YHUCJIOBOI'O apryMeHTa
16 | 3Haku 3HaYEHUIl TPUTOHOMETPUUECKUX 2
¢byHKmid. YETHOCTH M HEUETHOCTD
TPUTOHOMETPUYECKUX (PYHKIMI
17 | Hepuoguyeckue GpyHKIUM 1
18 | CaoiictBa u rpaduku GyHKIUHA 2
y=sinX "y =cosXx
19 | CaoiictBa u rpaduku GyHKIUH 2
y=tgxuy=ctgx
Kontponbnas padota Ned 1
20 OCHOBHBIE COOTHOLIEHUS MEXAY 3
TPUTOHOMETPUYECKUMHU (YHKIHUIMH
OJIHOT'O U TOI'O XK€
aprymeHra
21 | PopMyibl cIOKEHUSA 3
22 | ©@opMyiibl IPUBEAECHUS 2
23 ®opMysbl JBOMHOTO U MOJIOBUHHOTO 4
YII0B
24 | CymMa u pa3HOCTh CUHYCOB 2
(xoCcHHYCOB)
25 | ®opmyrna mpeodpa3oBaHuUS MPo- 2
U3BEJCHUS TPUTOHOMETPUIECKUX
(GyHKIUH B CyMMY
Kontponpras padota Neb5 1

yrna. Haxomute pamuaHHyl0 Mepy yriia MO €ro
rpagyCHOH Mepe M TpagyCHYI0 Mepy yIia IO €ro

paavaHHOI Mepe. Brruucnare JUIMHBl  OyT
OKPYHOCTEH. DopMynIupoBaThH ONpENEIICHUS
KOCHHYyCa, CHHyCa, TaHI€HCa M KOTaHIeHca yria
MIOBOPOTA. BriscHAT 3HAK 3Ha4YECHUHN
TPUTOHOMETPUUYECKHUX (DYHKIIHH.

Ynpomars TPUTOHOMETPUYECKHE BBIPaXEHUS,
HCIONb3ysl CBOMCTBA YETHOCTH TPUTOHOMETPUYECKUX
(GYHKIMH.

@DopMynupoBaTh  ONpPENECNIEHUS  MEPUOUYECKOU
¢yHkuM, €€ TIAaBHOrO Iepuoja.  YTpoIaTh
TPUTOHOMETPUYECKHE BBIPaXKECHUS, UCHONb3Y
CBOWCTBA  NEPHUOAMYHOCTH  TPUTOHOMETPUYECKHX
GyHKIHH. OmnwuceBaTh CBOIcTBa

TpuroHoMmeTpuueckux ¢yHkuuid. Ctpouts Trpaduku
(GyHKIMHA HAa OCHOBE TPaMKOB UYETHIPEX OCHOBHBIX
TpuroHoMmeTpuueckux Qynknui. I[IpeoOpa3zoBbIBaTh
TPUTOHOMETPUUYECKHE  BBIPQKEHHWS HAa  OCHOBE
COOTHOIICHUI MEXAY TPUTOHOMETPUUECKIUMHU
(GYHKIMAMH OHOTO M TOro e aprymeHta. [lo
3HAQUEHHUSM OJHOW TPHUTOHOMETPUYECKOW (QYHKIIMU
HaxOANTh 3HAYCHUS OCTaJIbHBIX
TPUTOHOMETPUUECKUX (YHKIMH TOTO XK€ apryMeHTa.
[TpeoOpa3oBEIBaTH TPUTOHOMETPHUYECKHE BBIPAKCHUS
Ha oOcHOBe Qopmyn croxenus. Omnupasce Ha
(GopMynBI  CIIOXKEHHWS,  JOKa3plBaTh  (POpMyIIBI
NpuBeeHNs, (OPMYIIBI TBOWHBIX YTJIOB, (OPMYIIBI
CYMMBI B Pa3HOCTH CHHYCOB (KOCHHYCOB), ()OPMYIIBI
IpeoOpa3oBaHus TIPOMU3BEACHHS
TPUTOHOMETPUUECKHX byHKIMi B CyMMy.
[TpeoOpa3oBbIBaTh TPUTOHOMETPHUYECKHE BBIPAYKEHUS
Ha OCHOBe (OpMYJI ITpHBeieHHs, GOPMYIT IBOMHBIX U
NOJIOBUHHBIX YIJI0B, (OPMYJl CyMMBbI U Pa3HOCTH
CHHYCOB (KOCHHYCOB), (opmys mpeoOpa3oBaHus
NPOU3BEICHUS TPUTOHOMETPUYECKUX (YHKIHMHA B

CyMMY
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TpuroHomerpuyeckue ypaBHeHUs U 17 | ®opmynupoBaTh OIIpEeCIICHUs apKKOCUHYCa,
HepaBeHCTBA apKCHHYca, apKTaHIeHca, apkkoTaHreHca. HaxonnTs
26 | YpaBuenue COSX=h 2 3HAYEHHs OOpATHBIX TPUTOHOMETPHUIECKUX (pyHKUImit
B OT/JENIbHBIX TaOJIMUHBIX Toukax. Mcrnone3ys
27 | Ypasuenne sinX=Db 2 | noHaTHs apkKOCHHYca, apKCHHYCA, apKTaHI€HCa,
apKKOTaHIeHCa, pemaTh mpocTeiuye
28 | Ypasnenustgx =buctgx=b 1 | tpuronomerpuueckue ypapuenns. POpMyIHpOBaTH
- CBOWCTBa OOpPaTHBIX TPUTOHOMETPUUYECKUX (YHKIHH.
29 | @ymKuma Y = arccos x, y = arcsin x, y = 3 Crpouts rpgq)mq/l gﬁxunﬁ H;) OCHOBE ?ga(bHKOB
arctg x, y = arcctg YEeTBIPEX OCHOBHBIX OOPATHBIX TPHTOHOMETPUYECKHX
30 | TpuroHOMeTpHIeCKHe YpaBHCHHL, 3 ¢byHKOMH. YOpomaTte BBEIpAKEGHHUS, COICpIKAIIIC
CEOJAMHECH K anrebpanieckim oOpaTHbIE TPUTOHOMETPUYECKHE (GyHKIHH.
31 | Pemenne . TPHTOHOMCTPHICCKIX 3 Pacro3HaBaTh TPUTOHOMETPHUYECKHE YPAaBHCHUS U
YPaBHCHHM — MCTOZIOM  paslOKCHIA  Ha HEpPaBEHCTBA. Pemats TPUTOHOMETPUYECKHE
MHOKHTCIH _ YpaBHEHHS,  CBOJSNIMECS K  anreOpandeckuM
32 | Pewenue NPOCTEHIMX | 2 | yhapHennsiM, B WACTHOCTH, peLIaTh OJHOPOHBIE
TPUTOHOMCTPHUHCCKNX HCPABEHCTB TPUTOHOMETPUYECKHE YPABHEHHS IEPBOM M BTOPOMH
Kontpossras padora Neb 1 CTCMEHH, a TaKXKe pellarh TPUTOHOMETPUUCCKHE
YpaBHEHMS, TPHMEHAA METOJ pa3loKeHUs Ha
MHOKUTEIH. Pemats npocTeiiune
TPUTOHOMETPHUYECKHE HEPABEHCTBA
IIpousBoaHas M eé NpUMeHeHHe 26 | HaxoxuTs mpupaimeHye apryMeHTa U pHpalleHue
(YHKIMY B TOUYKE. BEIYHUCIIATH CPEAHIOI CKOPOCTH
33 | Ilpencrasnenue o npenene GpyHKUUA 2 JBIDKCHUSI MaTEpUAbHOW TOYKH IO 3aKOHy €€
B TOYKE U O HENPEPHIBHOCTH (YHKLMH B JBUKCHHUS. DopMynHpoBaTh onpeJesieHue
TOYKE MPOU3BONHOW  (YHKOIMHM B  TOYKE, IIpaBUIA
34 3agaun O MTHOBEHHOH CKOpOCTH M 1 BBIYMCIIEHUS] POU3BOJHBIX. HaxonuTh mpousBoaHbIE
Kacare/bHOH K rpaduky GpyHkuuu GbyHKUMHA,  ypaBHEHMsI  KacaTelbHBIX  rpaduka
35 | IlonsTHe npousBoAHOMI 3 (GYHKIMHM,  MTHOBEHHYIO  CKOPOCTh  JIBIDKCHUS
MarepuaibHOi ToukH. Mcrnonb30BaTh MEXaHUYECKUM
36 | lpaBuna BeIYMCIICHHS HPOU3BOJIHOM 3 U TEOMETPUYECKUI CMBICI IIPOU3BOJHOM B 3ajadax
— MEXaHUKH U reoMeTpun. PopMynHupoBaTh NMPU3HAKH
37 | YpaBHeHue KacaTe/IbHOI 3 MIOCTOSIHCTBA, BO3pacTaHMA W yOBIBaHUS (QYHKLUH.
KonTposbHas pabora Ne7 1 Haxonute MPOMEKYTKH  BO3PACTAHUA U yOBIBaHUS
¢yHkuH, 3amaHHON dopmynoi. DopmynupoBarth
38 | [IpusHaky BO3pacTaHus U yOLIBAHUA 2 OnpejieNe s TOUKH MaKCHMYMa 1 TOUKH MHHIMYMa,
byHKIHH KPUTHYECKOH TOUKH, TEOPEMEI, CBA3IBAIOIINE TOUKH
39 | Touxn oxcrpemyma byHKImH 3 9KCTpEeMyMa C TIpoM3BOAHOW. Haxomuts TOUKHM
9KCTpeMyMa (DYHKLUH, HAauOOJblIee W HaUMEHbIIee
40 | HaubGonbmee u HauMeHbllee 3HAUCHUS 3 3HaueHHMs QYHKIMM Ha mpomexyrtke. Hccmenosate
yHKIIN CBOWCTBA (YHKIMH C TIOMOIIBIO TPOW3BOAHON W
41 | Hoctpoenue rpadhukoB GyHKIHI 4 CTPOMTE rpaduK PyHKIIH
Konrponbnas pabora Ne8 1
IToBTOpeHne Kypca anredpbl 1 Ha4YAT 3
MaTeMaTHyeckoro anajausa 10 knacca
4?2 | YropaxHeHus Il IIOBTOPEHMS Kypca 2
anreOpsl ¥ Havan aHanusa 10 kiacca
Hrorosast koHTpoJBbHAs paboTa 1
11 kaace
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Copepxanue yueOHOT0O

XapaKTepl/ICTI/IKa OCHOBHBIX BU0B

< =)
=y S
8 MaTepuaJia s JNeATeJbHOCTH YYeHUKA
[ -
< =) . .
= 2 (Ha ypoBHe yUeOHBIX JeilcTBHIi)
3
= )
=" <
4 =
= =
E =]
Hoxa3arenbHas u Jorapumuyeckas pynkuun | 28 | PopmyanpoBaTs onpeaeIeHHe N0Ka3aTeNbHON
¢yaknnn. OMUCHIBATh CBOMCTBA MTOKA3aTEIFHON
1 Crenens c [IPOU3BOJIBHBIM 3 (byHKIMH, BBIAEISS CIIydail OCHOBaHHMS, OONBIIEro
JACUCTBUTCIIbHBIM IoKa3aTeJICM. €IVHMLIBI, U CITydail OJO0KUTEIbHOTO OCHOBAHMS,
HokasarenbHas QyHKIHS MEHBIIIETro eAnHUIEL. [IpeoOpazoBbIBaTh BEIPAXKEHHS,
2 IMTokaszarenbHbIE ypaBHEHUS 3 COJIEPKALIUE CTEIIEHU C IEHCTBUTEIBHBIM
nokazateseM. Ctpouts rpaduku GyHKIUN Ha OCHOBE
3 TlokasarenbHbie HEPABEHCTBA 3 | rpaduka noxasatenbHOH dyHKIIK, PacnosHaBaTh
IoKa3aTeJIbHbIC YpaBHEHHS U HEPABEHCTBA.
Kontponpras paborta Nel 1 P P
DopMynHpOBaTh TEOPEMBI O PABHOCHUIBHOM
= npeoOpa3oBaHKM MTOKa3aTeNIbHBIX YPaBHEHUH U
4 Jlorapudm u ero cBoiicTBa 4 peoop M
HepaBeHCTB. PemaTh noka3aTenbHbIE YPaBHECHUS
5 Jlorapudmuueckass  QyHKUMS H €& 4 U HepaBeHCTBa. DOPMYNHPOBATh ONpEACICHHE
CROMCTBA noraprmMa HOJOKUTEINEHOTO YUCIa MO
6 JlorapudMutecKkue ypaBHeHUA 3 NOIOKUTENLHOMY OCHOBAHHUIO, OTIHMHOMY OT
€IMHMIIBI, TEOPEMBI O CBOMCTBAx Jorapudma.
7 Horapn(bMquCKHe HEPABEHCTBA 3 HpeO6pa3OBBIBaTL BBIpa>KCHUA, COACPIKALINC
norapumbsl. PopMyIHPOBaTH ONPEACICHHIE
8 IIpousBonHbIe [IOKa3aTeIbHOI u 3 norapu(pmMu4YecKkoi GyHKIMU 1 ONTUCHIBATH €&
sorapupMuIecKoi QyHKIMHA CBOMCTBA, BBIICISIS CITydaif OCHOBAaHUSI, OOJIBIIETO
Konrponbnas pabora Ne2 1 €IMHUIIBI, U CITy4dail MOJIOKUTEITFHOTO OCHOBAHUS,
MEHBIIETO eUHHUIIBL. J|0Ka3bIBaTh, YTO MOKA3a-
TeNIbHAs ¥ JorapupmMudeckas pyHKINH SBISIOTCS
B3auMHO 00paTHBIMU. CTPOUTH rpaduku GYHKINH
Ha OCHOBE JIorapu(MUUECcKOi QyHKIUH.
Pacnio3naBath norapudMuueckie ypaBHEHHS U
HepaBeHCTBAa. DopMyITHpOBaTh TEOPEMBI O PaBHO-
CHIJIbHOM Ipeo0pa30BaHNUN JIOTapH(OMUUECKUX
ypaBHEHHH 1 HepaBeHCTB. Pemars norapnpmudeckue
ypaBHEHHS U HepaBeHCTBA. POpMyIHPOBATH
OTIpeieNIeHus YUClia €, HaTypalbHOTO Jorapudma.
Haxoauth npon3BoaHble GpyHKIMI, COAEpIKALTIX
MOKa3aTeIbHYIO (PYHKITUIO, IOTApUPMHIECKYIO
(YHKIHNIO, CTENICHHYIO (PYHKITHIO C AEHCTBUTEIHHBIM
MOKa3aTeIeM
HHTerpan u ero npuMeHeHue 11 | PopmynupoBath omnpeseeHne nepBoodpazHOM
(byHKIMH, TeOpeMy 00 OCHOBHOM CBOMCTBE
9 IlepBooGpasHast 2 nepBo0Opa3HOM, MpaBUiIa HAXOXKICHHS
- nepBooOpasHoii. Ha ocHOBe Tabmuibl epBO0Opa3HBIX
10 | Ipasmia HaxOXACHNS NIEPBOOOPA3HOM 3 | u npaBuI HAXOKIEHHS IEPBOOGPA3HBIX HAXOIUTH
VR NepBOOOPa3HyI0, 00N BUI IEPBOOOPA3HBIX,
11 IInomanb KpUBOJIMHEMHOM Tpamnenuu. 4 . .
N N HeompenenéHubii naterpai. 1o 3akoHy M3MeHEeHUS
OnpenenéHHbl HHTErpa .
~ CKOPOCTH JIBIKCHHUS MaT€PHAIbHON TOUKH HaXOIUTh
12 Brrunciienue 006EMOB Ten 1 o
3aKOH JIBIKCHHS MaTePHAIBLHON TOUKH.
DopMynHpoBaTh TEOPEMY O CBSI3U ITEPBOOOPa3HOI
Kontposbras pabora Ne3 1 PMy 1P peMy P p

Y TIJIOIIA I KPUBOJMHEWHON Tpamneuu.
DopmynupoBaTh ONpeeIeHUE ONpPeeIEHHOTO
unrerpaia. Mcnonssys popmyny Herorona —
JlelibHuMIIA, HAXOUTH ONPE/ICIEHHBIH HHTETpall,
wiomaau GUryp, OrpaHMYCHHBIX TaHHBIMU JTMHUSIMU.
Hcnonb3oBaTh OnpeAeIeHHbIN HHTErpanl il Ha-
XOXKAeHUst 00bEMOB TeJ, B Y4aCTHOCTH 00BEMOB Tel
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BpalicHUs

JiieMeHThI koMOuHaTOpHKH. BuHoM HeroTona

13 MeTton MaTeMaTUYeCKOM UHIYKITUH

14 | IlepecranoBKHU, pa3MeLIEHUS

15 | Coueranus (koMOWHAITHN)

16 | bunom HeroToHa

Konrponbnas pabora Ned

= W W wiN

DopmMynupoBaTh NOCIEI0BATEIbHOCTD ACHCTBUN
[P UCIIOJIB30BAHUHU JOKA3aTENbCTBA METOIOM
MaTeMaTHYeCKOM MHAYyKUuU. Vcronb30BaTh METO
MaTeMaTHYeCKOM MHAYKLUU AJIs JOKA3aTeNbCTBA
HEPABEHCTB, HAXOXACHNUS KOHEUHBIX CYMM, IIPU
pelieHny 3aad 1o reopuu yucen. opmynuposaTh
OIPEIEIICHUE IEPECTAHOBKU KOHEUHOTO MHOXKECTBA.
DopmMynupoBaTh ONpEEICHUE Pa3MEILEHUS
N-3JIEMEHTHOTO MHOECTBa 10 k 37IeMEeHTOB.
DopmMynupoBaTh ONPEAEICHUE COUETAHUS
N-3JIEMEHTHOTO MHOECTBa 10 k 3JIeMEHTOB.
Hcnonb3ys (hopMyIbl: KOJHYSCTBA MEPECTAHOBOK
KOHEYHOI'O0 MHOXECTBA, PA3MEILEHUM N-3JIEMEHTHOTO
MHOYECTBa 10 K 3JIEMEHTOB M COYETaHHI N-
AIIEMEHTHOTO MHOYKECTBA IO K AIIEMEHTOB, pemaTh
3aa9 KOMOMHATOPHOTO XapakTepa. 3amichIBaTh
¢dopmyy buHOMa HrproToHA.

JJleMeHTbl TEOPHHU BePOSATHOCT el

17 | Omeparuu Hax COOBITUSMHE

18 | 3aBucuMBIC ¥ HE3aBUCHMBIC COOBITUS

19 | Cxema bepuynnu

20

CrnyyaliHble BETMUUHBI U UX
XapaKTePUCTHKH

Kontponpras padota Neb5

|l I el B > B GO B )

DopMyIUPOBATH ONPEAEIIEHUSI HECOBMECTHBIX
coOBITHI, 00BETUHEHNUS U TICpeCeUeHUs COOBITHH,
norroTHeHus coObITHs. Mcone3ys dpopmyty
BEPOSITHOCTH 00bEIMHEHHsI IBYX HECOBMECTHBIX
coObITHi1, (HOPMYITY, CBS3BIBAIOIIYIO BEPOSITHOCTH
00bEAMHEHNUS U TIepEeCeUeHHUs IBYX COOBITHH, (hop-
MYJIy BEPOSITHOCTH JAOTIOJIHEHUS COOBITHS, HAXOIUTh
BEPOATHOCTH COOBITHH. DOPMYyITHPOBATH
OTIpe/IeIICHNUS 3aBICHMBIX H HE3aBUCHMBIX COOBITHIA,
YCIIOBHOM BepOsITHOCTH. Mcronb3yst TEOpeMBI O
BEPOSITHOCTH NIEPECEUEHUS IBYX 3aBUCHUMBIX U
HE3aBUCHMBIX COOBITHIA, TEOPEMY O BEPOSTHOCTH
TIepeceueHIsI HECKOJIBKUX HE3aBUCHMBIX COOBITHH,
HaXOJIUTh BEPOATHOCTH coObITHI. Pacrio3HaBaTh
BEPOSATHOCTHBIE HKCIIEPUMEHTHI, OITUCHIBAEMEIE C
OMOLIBI0 cXeMbl bepHynnu. HaxonuTs BEposATHOCTH
COOBITHS, COCTOSIIIETO B TOM, UTO B cxeMe beprymin
YCIIEXOM 3aBEPIIUTCS JAHHOE KOJINYECTBO
ncnblTaHui. @OpMyIUPOBAThH ONPEACICHUS
CIy4yailHOW BEJIMYMHBI U MHOKECTBA €€ 3HAaUCHUM.
J1st cmyyaliHOW BETMYMHBI ¢ KOHEYHBIM MHOXECTBOM
3HAaYeHUH (POPMYIUPOBATh ONPEICICHUS
pacupenenenus ciay4aitHol BeIMYUHBL U e€
MareMaTHueckoro oxxunanus. Haxonuts
MaTeMaTHYeCKOe OKUAAHHUE CIyYallHONU BEIUUYMHBI 110
eé€ pacnpeaeneHuro. Mcnoib30BaTh BHIBOIBI TEOPUU
BEPOSATHOCTEH B 33/1a4ax C MPAKTHIECKUM
XU3HEHHBIM COJIepKaHUEeM

IToBTOpEHHE Kypca airedpbl M HaYaJ
MaTeMaTHYeCKOro aHAJIn3a

41

[ToBTOpEHUE 1 cucTeMaTH3anus y1e0HOTO
MaTepHaja 3a Kypc aireOpbl 1 Hadal
MaTEeMaTHYECKOTO aHAJIN3a

40

Konrponbhas pabora Ne6

I'eomeTpus

VYuebublii mnpeamer «l'eomeTpus» BXOAUT B MEPeYCHb Y4YeOHBIX MPEIMETOB,

00s13aTeNbHBIX 71 W3Y4YCHHs] B CpefHel (moiHoi) oOmieoOpazoBaTenbHON mikone. JlanHas

nporpaMMa mpeaycMaTprBaeT U3ydeHne TmpeaMera Ha 6a3oBoM ypoBHe. IIporpamMma peanmsyer
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AaBTOPCKHME UJEH Pa3BUBAIOIIETO0 OOY4YEHMs] T€OMETPHH, KOTOPOE JOCTUTaeTCs OCOOCHHOCTAMU
U3JIOKEHUSI TEOPETUYECKOro MaTepHalla U CHUCTEMOM YIpaKHEHH Ha JI0Ka3aTeJbCTBO,
CpaBHEHHE, IOCTPOCHUE, AHATIU3, BBIJICTICHHE ITABHOTO, YCTAHOBIICHUE CBSI3CH, KIIAaCCH(PUKAIUIO,
000011IeHNE U CUCTEMATU3ALUIO.

O01mas xapakTepucTuKa Kypca

Conepxxkanne kypca reomerpuu B 10—11 kaccax mpelcTaBiieHO B BHUAE CIEIYIOLIUX
cojiepxaTesbHbIX pa3nenoB: «Ilapajuie/ibHOCTH B MpocTpaHcTBe», «IlepneHauKyasIpHOCTH B
npocrpancre», «MHororpanHukmn», «KoopauHaTbl U BeKTOpPbI B NpocTpaHcTBe», «Tea
Bpamenus», «0O0bémbl Teu. [lnomans chepbny, «I'eomeTpusi B MCTOPUYECKOM Pa3BUTHM.

B paznene «IlapanjieJbHOCTh B MPOCTPAHCTBE» BBOAUTCS MOHSTHE MapaLICILHOCTH
OpsIMOM M TUIOCKOCTH, KOTOPOE€ CIYXKHUT (YHIaMEHTOM THOKOTO M MOIIHOIO amnmnapara,
HCIOJIb3YEMOT0 B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

B 3amaun wusydenus paznena «llepneHAUKYJIAPHOCTL B TNPOCTPAHCTBE» BXOIUT
pa3BUTHE YMEHHUS pelIaTh 3aJadyd PalMOHATBHBIMH METOJAMH, BHOCHTH HEOOXOJIMMEBIC
KOPPEKTHUBBI B X0OJI€ PEIICHUS 3aa4H.

OcoOenHocThi0 paznena «MHOTOIPAHHUKW» SBISETCS TO, YTO MaTrepHal JaHHOTO
paszziena HOCUT MPHUKIATHON XapaKTep U yYUTHIBAE€T B3aMMOCBS3h CHCTEMbl HAYYHBIX 3HAHHUMA U
METO0/1a TO3HAHUS — MaTEeMaTUYeCKOr0 MOJICTUPOBAHUs, 00J1aJaeT ITIUPOKUMHU BO3MOKHOCTSIMHU
JUIST  pa3BUTUA ~ AJITOPUTMUYECKOTO  MBINIIEHUS, OOECIEeUnBAeT OMBIT  MPOJAYKTHBHOMN
JESTENIbHOCTH, 00€CTIeYNBAIOIINIA Pa3BUTHE MOTHUBAIIMU K OOYUECHUIO U WHTEIIEKTA.

Paznen «KoopauHaThl M BEKTOPbI B MPOCTPAHCTBE)» PACIIUPSIET MOHITHS, U3YUYCHHBIE
B Kypce TeoMeTpuu 7—9 KJaccoB, a TakKe METOJbI ucclieqoBanus. L{enpio u3yueHust TaHHOTO
paznena sBiseTcss (GOPMHUPOBAHME YMEHMSI TMPUMEHSATH KOOPAWMHATHBIM METOJ JIJISl PEIICHHS
pa3IMYHBIX TEOMETPUUYECKUX 3a/a4.

Martepuan paznena «Tena BpameHus» criocoOCTBYET pa3BUTHIO CAMOCTOSITENILHOCTH B
OpraHW3ali W TPOBEJIECHWU WCCICIOBAHNUM, BOOOPAKEHHS W TBOPYECKUX CIIOCOOHOCTEH
YYaIIuXCs.

Martepuan paznena «O0bémsbl Tea. [lnomans chepbr» Gopmupyer mpeacraBieHus o6
00X UAesIX ¥ METO/JaX MaTeMaTUYeCKOro aHajan3a u reomerpuu. Llens usydenus pasaena —
MPUMEHEHNE MAaTeMAaTHYeCKOro ammapara s PElIeHHs] MaTeMaTUYeCKMX W TMPaAKTHUYECKUX
3a/1a4, a TaKXkKe JJIs JOKA3aTeIbCTBA PsiJia TEOPEM.

Pasznen «['eomeTpusi B HCTOPHUYECKOM Pa3BUTHH» TO3BOJISIET C(HOPMHUPOBATH
MPEJICTABICHUE O KyIbTYPHBIX U HICTOPHUECKUX (PaKTOpaX CTAHOBJICHUS MAaTEMATHKHU KaK HAyKH,
O LEHHOCTH MaTeMAaTUYECKUX 3HAHMW U HMX NPUMEHEHHH B COBPEMEHHOM MHpE, O CBSI3U

HAayY4YHOI'O 3HaHHUA U ICHHOCTHBLIX YCTaAaHOBOK.
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JInuHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE PE3YyIbTaThl OCBOCHUS

colep)kaHusi Kypca reoMmerpuu M3ydyeHune reoMeTpuM MO JaHHOM IporpaMme
CrocoOCTBYeT (DOPMHUPOBAHHIO Y YYAIIUXCS JIMYHOCTHBIX, METANpPeAMETHBIX, MPeIMeTHbIX
pe3yJbTaToB OOyueHUs, COOTBETCTBYIOUIMX TpeOoBaHusiM DenepanbHOro rocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CPETHETO 00IIEero 0Opa3oBaHusl.

JIMYHOCTHBIE Pe3yJIbTATHI:

1) BocnuTaHuE POCCUHCKON Tpa’kJaHCKOM HIAEHTUYHOCTU: NATPUOTH3MA, YBAKEHUS K
OtedecTBY, 0OCO3HAHMS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOI HAYKU;

2) ¢QopmupoBaHHE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHUS HAYKX U OOIIECTBEHHOM MPAKTUKU;

3) OTBETCTBEHHOE OTHOIIIEHHUE K O0YyUE€HUIO, TOTOBHOCTh M CIIOCOOHOCTH K CAMOPa3BUTHIO
¥ caMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH; CO3HATENILHOE OTHOIICHHUE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIIEUTHON MPoQecCHOHANBHON 1 001IeCTBEHHON eI TeNbHOCTH;

4) oco3HaHHBI BBIOOp Oyaymie MpoPecCHOHATBHOM JEATENHLHOCTH Ha 0asze
OpUEHTUPOBaHUs B Mupe mpodeccuii u Npo(ecCHOHATBHBIX MPEANOYTCHH, OTHOIICHHUE K
npodecCHOHANBHOM JEATeTbHOCTH KaK K BO3MOXKHOCTH YYacTUs B PEHICHUHM JIMYHBIX,
OOIIIECTBEHHBIX, TOCYJAapCTBEHHBIX U  OOIIEHAIIMOHAIBHBIX  MpoOieM; ¢GopMUpOBaHUE
YBXUTEIHLHOTO OTHOILIEHUS K TPY/Y, Pa3BUTHE OMBITA YUYACTUS B COIIMAIIBHO 3HAUUMOM TPY/IE;

5) yMeHHe KOHTPOJIUPOBaTh, OLIEHUBATh U aHAJIM3UPOBATh IPOLIECC U Pe3yibTaT yueOHOM
1 MaTEMaTUYECKOM AESTENbHOCTH;

6) yMeHUe yIpaBiIsaTh CBOEH MO3HABATENLHOM I€ATEIbHOCTHIO;

7) yMmMeHHe B3aUMOJIEHCTBOBaTh C OJHOKJIACCHUKAMM, JETbMH MIIAJIIET0 BO3pacra U
B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJE3HOM, Y4eOHO-MCCIIEeI0BATEIbCKOM,
MIPOEKTHOM U IPYyTruX BUAAX JEATEIbHOCTH;

8) KPUTUYHOCTb MBINUICHUS, WHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTb TPHU PEIICHUU
MaTeMaTUYEeCKUX 3a/a4.

MertanpeamMeTHble pe3yJibTaThl:

1) ymeHHe CaMOCTOATEIHHO OMPENENIsITh IEeTH CBOCH JeATEIbHOCTH, CTaBUTh U
dbopMynupoBath i cedsl HOBBIE 3a/1a4u B yuEoe;

2) yMeHHE COOTHOCUTH CBOU JEMCTBUS C IJIAHUPYEMBIMU PE3yJbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH JESATENIbHOCTH B MPOLECCE JOCTHKEHUS pe3ysbTaTa, OINpeNesTh CHOCOObI
JNENCTBUI B paMKax MPeJIOKEHHBIX YCIOBH U TpeOOBaHUM, KOPPEKTUPOBATH CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIOILIECHCS CUTYyallUEH;

3) yMeHHEe CaMOCTOSITENIbHO TPUHUMATh pEUIeHHs, MPOBOAMTH aHAU3 CBOEH

ACATCIIBHOCTH, IPUMCHSATH Pa3JIMYHBIC METOAbLI ITIO3HAHUSA,;
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4) BiaJiecHWE HaBBIKAMHU TTO3HABATEIIBHOW, y4e€OHO-HCCIIEIOBATEILCKOW W TMPOCKTHOM
JESITEIIbHOCTH;

5) dopmupoBaHuEe TOHATHHHOIO ammapara, YMEHHsS CO3[aBaTh OO0OOIICHUS,
YCTAQHaBJIMBATh AHAJOIMM, KJIacCU(UIUPOBATh, CAMOCTOSTENBLHO BBIOMPATh OCHOBAHUSA MU
KPUTEPHHU IS KIaccu(pUKaumy;

6) yMeHHE YCTaHaBIMBaTb IPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE
paccyX/eHue, YMO3aKIoueHUe (MHAYKTUBHOE, NEAYKTHBHOE M IO AHAJIOIMM) M JEJaTh BBI-
BOJIBI;

7) dopMupoBaHHMe KOMIIETEHTHOCTHM B 0O0JAacTH HCHOJIb30BAHUA HMH()OPMAIMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;

8) yMeHHe BHIETh MAaTEMaTHYECKYyI0 3a/auy B KOHTEKCTE MPOOJIEMHOW CUTYallMHd B
JPYTUX AMCLHUIIMHAX, B OKPYKAOIEH KU3HU;

9) yMeHME CaMOCTOSITEIbHO OCYIIECTBISATh IOMCK B PA3JIMYHBIX MCTOYHHUKAX, OTOOD,
aHalM3, CHCTEMATHU3aLWI0 W KiIacCupUKauio HHGOpMAIUK, HEOOXOAWMOW Ui pPEUICHHUS
MaTeMaTHYECKUX NpoOJeM, MPEACTaBIATh €€ B TMOHATHON (opme; MPUHUMATH pEIICHUE B
YCIOBUSAX HEMOJHON MM U30BITOYHON, TOUHON MM BEPOSATHOCTHON MH(OpMAIMK; KPUTHUUYECKH
OLIEHUBATh U UHTEPIPETUPOBATH MH(DOPMALIHIO, TTOJTyYaeMYIO U3 Pa3IMYHBIX HCTOUHHKOB;

10) ymeHue ucronb30BaTh MaTEMaTUYECKHUE CPEICTBA HATTISIAHOCTH (TpaduKu, TaOInLbI,
CXEMBI U JIp.) AJIs WUTIOCTPALK, HHTEPIIPETAlluY, apryMEHTallUH;

11) ymeHue BbIIBUTATh TMIIOTE3Bl IPU PELICHUU 337a4yH, MOHUMATh HEOOXOIUMOCTh MX
IIPOBEPKU;

12) noHMMaHuE CYIIHOCTH aJTOPUTMUYECKUX MPEANHCAHUA M yMEHHUE JEeWCTBOBaTh B
COOTBETCTBHUHU C MPEAJI0KEHHBIM aJITOPUTMOM.

IIpenmeTHbIe pe3yabTaThl:

1) oco3HaHMe 3HAUEHUS] MATEMAaTUKH B TIOBCEAHEBHOM KHU3HH YEIIOBEKa,;

2) npeacTaBlieHHE 0 MaTEMaTHUECKON Hayke Kak cepe MaTeMaTHUeCKON NesTeIbHOCTH,
00 sTamax e€ pa3BUTHS, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3ALINH;

3) yMeHHME OIUCHIBAaTh SBJIEHUS pEaTbHOrO0 MHpAa Ha MaTeMaTHYeCKOM  S3bIKE;
IIPEJICTABICHUE O MATEMAaTUYECKUX NOHATHUAX U MAaTeMaTHYECKMX MOJENAX KaK O BaKHEHIIEeM
WHCTPYMEHTAPUH, MIO3BOJISIONIEM ONMUCHIBATh U U3y4aTh pa3HbIe MPOLIECCHI U SBICHUS;

4) npencraBieHre 00 OCHOBHBIX MOHATHSX, UAESIX U METOJaX F€OMETPUH;

5) BIaJeHuWe METOJaMH JI0Ka3aTeIbCTB M aITOPUTMAaMHU pEIIeHUs; YMEHHE HX
IPUMEHSTH, IPOBOAMTD JOKA3aTEIbHBIE PACCYKIACHUS B XO/1€ PELLICHUS 3aay;

6) MpakTUYECKH 3HAYMMbIE MaTEMaTHYECKHE YMEHUS M HaBBIKHM, CIIOCOOHOCTh HX

MPUMCHCHUA K PCIICHUIO MATEMATUUCCKHUX U HEMATEMATHUYCCKUX 3aaa4;
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7) BianeHuE HaBBIKAMHM HCIIOJIb30BAHUS KOMIIBIOTEPHBIX MPOTpamMM IPH PELICHUH
MaTeMaTUYECKUX 3a/a4.

[Tnanupyemble pe3yabTaTbl 00y4eHUs] TEOMETPUN

BbINyCKHUK HAY4YUTCS:

* ONEPUPOBATH MOHATUSAMU: TOUKA, MIPsIMasi, INIOCKOCTh B MPOCTPAHCTBE, MAPAIICIbHOCTh
U NEePHEHANKYIISIPHOCTh MPSMBIX U IJIOCKOCTEH;

* pacIio3HaBaTh OCHOBHBIE BU/Ibl MHOI'OI'PaHHUKOB (IIpU3Ma, IUpaMKa, PsIMOYTOJIbHBIN
napajuienenunesn, Kyo);

* U300paXkaTh T€OMETPUYECKUE (PUTYPHI C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB;

* u3BIEKaTb MHGQOpPMALMIO O TPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (urypax,
IIPEJICTABICHHYIO Ha YepTEkKax;

* mpuMeHsTh Teopemy I[ludaropa mpu BBIYHCICHUM SJIEMEHTOB CTEPEOMETPHUYECKHUX
buryp;

* HaxoIuTh OOBEMBI W IUIOIIAJM IIOBEPXHOCTEH MPOCTEHUIIMX MHOIOIPAaHHUKOB C
IpUMEHEHUEM (OPMYIT;

* pacro3HaBaTh Tejia BpalleHHs: KOHYC, IUIUHAP, cQepy U map;

* BBIUUCIATH OOBEMBI U IUIOMIAAN MOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB U TEl
BpaIIeHUs C TOMOIIBI0 (OPMYIT;

* OIIEPUPOBATH MOHATHEM «1EKAPTOBBI KOOPJIAUHATHI B IPOCTPAHCTBEY;

* HaXOJIUTh KOOPAMHATHI BEPIIUH KyOa U MPSIMOYTOJIBHOTO MapaiieNenumnena;

* HaxXOJUTh MpPHUMEpPhl MaTEMAaTHUYECKUX OTKPBITHH M UX aBTOPOB, B CBS3H C
OTEYECTBEHHOW U BCEMUPHOW HCTOPUEH;

* IOHUMAaTh POJIb MATEMATUKH B pa3BUTUU Poccuu.

B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:

* COOTHOCHTH aOCTpakTHbIE T€OMETPUYECKHE TIOHATHS U (AKThl C pPeATbHBIMU
KU3HEHHBIMHA O0BEKTaMHU U CHTYAIHSIMHU;

* HCIOJIb30BaTh CBOWCTBA IMPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (UTYp Al pelieHus
3a/1a4 MPaKTUYECKOTrO COACPKaAHNUS;

* COOTHOCHUTD IUIOIIAIN TOBEPXHOCTEN TeNl OJJUHAKOBOM (DOPMBI U pa3IMUYHOTO pa3Mepa;

* oueHuBath (OpMy MNPaBUILHOTO MHOTOIPAaHHUKA IIOCJIE€ CIWJIOB, CPE30B M T. II.
(ompenensTh KOJIMYECTBO BEPIINH, pEOep U rpaHel MOoITy4eHHbIX MHOTOTPAaHHUKOB).

BbINyCKHUK MOJIYYHT BO3MOKHOCTH HAYUHThCS:

* IPUMEHATDH JJISl PEIICHUs 3a7ad FeOMETpPHUeCKHe (aKThl, €CIIA YCIOBUS MPUMEHEHUS

3aJIaHbl B IBHOU (popme;
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* pewmaTh 3aJaud Ha HAXOXJACHHE TIEeOMETPHUYECKHX BEJIWYMH 10 oOpa3uaM WIu
aJIropuTMam;

* JIe7aTh IUIOCKHE (BBIHOCHBIC) YEPTEXKH U3 PUCYHKOB OOBEMHBIX (HUTYp, B TOM YHCIE
pHCOBATh BUJ| CBEPXY, COOKY, CTPOUTH CEYEHHS] MHOTOI'PaHHUKOB;

* U3BJIEKATh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH UHPOPMAIIMIO O TEOMETPHUECKUX
¢urypax, npeacTaBICHHYIO Ha YepTexkKax;

* TOpPUMEHATh TeoMeTpHuecKkue (akThl Ui pelieHus 3agad, B TOM  YHCIE
MPEANOJaralouX HECKOJIBKO 11aroB PELEHNUS;

* OIIMCHIBATh B3aMMHOE PACIIOJIOKEHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

* (hopMynMpOBaTh CBOMCTBA M MPU3HAKH (PUTYD;

* 0OKa3bIBaTh FT€OMETPUUECKHUE YTBEPKICHHUS;

* 3371aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IMHAT;

* BIAQJETh CTAaHIAPTHOM KiaccuuKauel MpOCTPaHCTBEHHBIX GUryp (IUpaMubL,
IIPU3MBI, ApAJUIETICIUIIE]Ib);

* HCIIOJIB30BaTh CBOWMCTBA T€OMETPHUECKUX (UTYp U PEUICHHUs 3a/1a4 MPAKTHIECKOTO
XapakTepa ¥ 3a/1a4 U3 APyrux odsacteil 3HaHU;

* pemarh MpOCTEeHIINE 3a7jaui BBEIEHUEM BEKTOPHOTo Oa3uca.

MecTo Kypca reoMeTpuy B yueOHOM IJIaHe

B 6asucHom ydeOHOM (0Opa3oBaTenbHOM) IUTaHEe Ha mM3ydeHWe reomerpuu B 10—11
KJlaccax Cpe/iHel IIKOJbI OTBEJACHO 2 Y4eOHBIX yaca B HEJEeNI0 B TEUEHHE KaXKAO0ro Troja
o0OyueHusl.

Coneprxanne Kypca

[ToBTOpenue Pemienue 3amay ¢ npyMEHEHHEM CBOMCTB (pUryp Ha IJIOCKOCTH. 3aJauu Ha
JI0Ka3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. Mcnosb3oBaHnMe B 3afadax INPOCTEHIIMX
JOTUYECKUX TpaBui. PemieHwe 3agad C  HCIOJIB30BAHMEM TEOPEM O TPEYrOJIbHHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYroJbHUKAX, (PAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnosip30BaHueM (PakTOB, CBA3AHHBIX C OKPYXHOCTSAMHU. PerieHue 3amay Ha
M3MEpPEHMS HA IUIOCKOCTH, BBIYMCIEHUE JUIMH U IUIOMaAeil. Pemenue 3ax1au ¢ MCnoap30BaHuEM
METO/1a KOOPAHHAT.

Harnsgnas  crepeomerpus ®urypsl u  uX  u300pakeHuss  (IPSAMOYTOJBHBIM
napajuiesenunen, Kyo, nmupamuaa, OpusMa, KOHYC, UWIMHAP, cdepa). OCHOBHbIE MOHATHUS
cTepeoMeTpuu U HX cBoiictBa. CeueHus kyOa u Terpasapa. Touka, mpsMas M IUIOCKOCTh B
IIPOCTPAHCTBE, AKCUOMBI CTEPEOMETPUH U CIIEICTBUSA U3 HUX. B3anMHOE pacrosnoxeHue npsMbIx
M TUJIOCKOCTEW B mpocTpaHcTBe. [lapamienbHOCTh TPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE.

N306paxenue mpocTelmx NpOCTPaHCTBEHHBIX (GUTYp Ha IIOCKOCTH.
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[TapannensHocTh PaccTossaus Mexay Gurypamu B mpoCTpaHCTBE. YTIIBI B IPOCTPAHCTRBE.
[leprieHAUKYIAPHOCTh TPSAMBIX U MIIOocKocTed. [Ipoekius ¢urypsl Ha 1uiockocts. [Ipu3Haku
NEePHNEHAUKYJIIPHOCTH IPSMBIX UM IUIOCKOCTEM B  IpocTpaHcTBe. Teopema o0  Tpéx
NEPIECHIUKYIIApax.

Mpuororpanauku [lapamnenenunen. CpolcTBa NPAMOYTOJBHOTO —IapaljiesICUIEa.
Teopema Iludaropa B mpocrpanctBe. llpusma u mnupamuna. [lpaBunbHas nupamuga u
npaBwibHasg npusMa. Ilpsmas nupamupga. OneMeHTbl npusMbl U nupamuiabl. Ilpocteitmume
KOMOMHAIMM MHOTOTPAaHHUKOB U Te€J BpalLlEeHHs. BbluncieHne 371eMEHTOB MPOCTPAHCTBEHHBIX
buryp (péOpa, TMaroHaIM, yIibl).

Tena Bpamenuss Lwmuanp, konyc, chepa um map. OCHOBHBIE CBOICTBa MPSIMOTO
KpYyroBOro LIMJIMHAPA, IPSIMOr0 KpyroBoro konyca. M3o0pakenue Ten BpalieHus Ha IIOCKOCTH.
[IpencraBienne 00 yce4EHHOM KOHYCE, CEUEHHUSX KOHyca (MapajulelbHbIX OCHOBAHUIO H
OPOXOJALIMX Yepe3 BEpUIMHY), CEYCHUAX LMIMHApA (apayiesIbHO U MEPIEeHAUKYISIPHO OCH),
ceueHmsIx mapa. PasBépTka mwmHapa u koHyca. O0bémbl Ten. [lnmomane chepst [lonstue 06
o0béme. OOBEM mnUpamMuIbl M KOHyca, HOpu3Mbl M muiuHApa. OO0béM mapa. u
HEepHEHINKYIAPHOCTh B IpocTpaHcTBe [log00HbIe Tena B npocTpancTBe. COOTHOLICHUS MEXITY
IUIOINAASIMU TIOBEPXHOCTEH M 00béMaMu MOAO0OHBIX Ten. Ilnomans moBepXHOCTH MPaBUIIBHOM
MUPAMUJIBI U IPSAMON NpU3MBI. [1110111a1b TOBEPXHOCTH HPSIMOI0 KPYroBOro LMIUHAPA, IPSIMOTO
KpyroBOTro KOHyca U 1apa.

KoopaunaTsl U BEKTOpBI B NMPOCTPaHCTBE J[BM)KEHUS B MPOCTPAHCTBE: MapajUIeIbHBIN
NIEPEHOC, LIEHTPAJIbHAsl CUMMETPHUS, CUMMETPUS OTHOCUTENIBHO IIOCKOCTH, OBOPOT. CBOMCTBa
nBwxeHU. [IprMeHeHne NBMKEHUMM NIpU pPEIICHHHM 3a7ad. BekTopsl W KOOpAWHATH B
npoctpancTBe. CymMMa BEKTOPOB, YMHOXKE€HHE BEKTOpa Ha YHCIO, YroJl MEXIY BEKTOPaMHU.
KonnuueapHsle U KOMIUIaHapHbIE BEKTOPbl. CKalsipHOE NMpOM3BEIEHHE BEKTOPOB. Teopema o
pa3jIokKEHUM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. CKallipHOE IPOU3BEICHUE
BEKTOPOB B KoopauHatax. [IpuMeHeHHe BEKTOpOB MpU pEIIEHUH 3a/Jad Ha HaXOXKJIEeHUE
paccTosiHuH, JUIMH, TUIoIaael 1 00bEMOB. YpaBHEHHE MJIOCKOCTU B MPOCTPAHCTBE. Y paBHEHHE
cheppl B mpoctpaHcTBe. DopMmyna AisS  BBIYMCICHUS PACCTOSHHUS MEXIy TOYKaMH B
IIPOCTPAHCTBE.

IMoaroroka xk 'A

Moayib «ba3oBble HABBIKH

Urenne rpaduKoB H JHarpaMM pealibHBIX 3aBUCHMOCTEH. ApudmeTnueckne IeHCTBUS C
paloHaNBHEIMY YnciIaMi. KoHBepTanus eIUMHULl H3MEPEHNN, CPABHEHUE BEIWYWH, IPUKUKA U OLICHKA,
COOTBETCTBHS MEXIy BEIMYMHAMH M HUX 3HaYeHUSAMH. [IpakTmueckme apudmeTrndeckue 3amadn C

TEKCTOBBIM YCJIOBHEM. Ilonstue BEPOATHOCTH. HpaKTI/I‘IeCKI/Ie 3aJjadyd Ha BBIYUCIICHHUC BCpO}ITHOCTeﬁ.
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Moayib «AJreopay

Brruucnenne u npeodpazoBanue. YpasaeHus. TekcToBble 3agaun. HepaBeHcTBa.

Moayiab « DYHKIHS)

Oynknuu u rpadpuk pyHkuun. Yrenue rpadukos QyHKIUN

TEMATHYECKOE INTAHUPOBAHHUE

10 kiacce

Copepxanue yueOHOT0O

XapaKTepl/ICTI/IKa OCHOBHBIX BUI0B

] =]
< S
=y MaTepuaJia ? ACATECJIBbHOCTH YYCHUKA
=
< =] o o
= 2 (Ha ypoBHe y4eOHBbIX AeHCTBH)
= 3
< 2
= =
T 2
Beenenue B crepeomMeTpHio 9 [TepeuncnsiTe OCHOBHBIEC IOHSTHS CTEPEOMETPHH.
OnuchiBaTh  OCHOBHBIE TOHATHA  CTEPEOMETPHH
1 OcHoBHbIC TIOHATHA CTEPCOMETPUH. 2 (TouKa, mpsMas, IIOCKOCTh). OMHUCHIBATE BO3MOKHBIC
AKCHOMBI CTCPEOMETPUH crocoObl  pacHoOJOXKEHUS  TOYeK, MpsAMBIX U
2 CrienicTBHS U3 aKCHOM CTEPEOMETPUM 2 | mnockocreit B mpoctpaHcTBe.  DOPMYIMPOBATH
AKCHOMBI CTEPEOMETPHUH. Pa3bscHsTh u
3 | lpocrpanctsennbie ¢purypsi. Hasambueie | 4 | yngocrpuposats  akcuoMmbl.  DOpMyIHpoBaTh U
IIPENCTABICHHA O MHOI'OT'PaHHUKAX JIOKa3bIBaTh TEOPEMBI — CJIEACTBUS W3 AKCHOM.
KonrponbHas pabora Nel 1 DopMynHpoBaTh criocoObl 3aJaHus MIIOCKOCTH
B mpocTpaHcTBe. llepeywcnaTth W OIMCHIBATH
OCHOBHBIC  DJIEMEHTHl ~MHOTOTPAaHHUKOB:  pEOpa,
BEpUIMHBI, rpaHd. ONHCHIBATH BUIBI MHOTOTPAaHHUKOB
(mmpamuna, TeTpasAp, NPHU3Ma, HPSMOYTOJIBHBIN
napajulesienumes, Ky0), a TakKe HuX JIIEMEHTHI
(ocHOBaHUS, OOKOBBIE TpaHH, pPEOpPa OCHOBAHUS,
OokoBble péOpa). Pemate 3amaum Ha TOCTpPOEHUE
CE4EHU MHOIOTPaHHUKOB
IMapannensHOCTH B IPOCTPaHCTBE 15 | OmnuceiBaTh BO3MOXHBIE CIIOCOOBI PACTIONOKEHUSI
B IIPOCTPAHCTBE: JABYX HPSMBIX, IPSIMOU U TUIOCKOCTH,
4 | B3anMHOE PacroNOXeHHE JBYX MPSIMBIX B | 3 | ByX miocKocTell. DOpMyIHMpOBaTh OMpENeTeHHs:
IIPOCTPAHCTBE HNapajuIeJIbHBIX MPSAMBIX, CKPELIMBAKOIIUXCS MPSAMBIX,
5 IMTapamienbHOCTh IPSAMOM M IIJIOCKOCTH 4 MapauleNIbHBIX MPSMON U IUIOCKOCTH, MapallielbHbIX
_ IUIOCKOCTEH, IMpeoOpa3oBaHUE JBIXKCHMS, (UTYpBHI,
6 [lapannenbHOCTh nI0CKOCTEH 3 | cHMMeTpHUHOI OTHOCHTEIILHO TOUKH, PABHBIX (DHIYD,
npeoOpa3oBaHusl 1OA00Ms. Pa3bsiCHATH TOHATHS:
7 IpeoGpasoBanue Guryp B mpocTpancThe. 4 npeoOpa3oBaHue GUryp, HapajulebHBII IEepeHoc,
[TapasinesnbHOE IPOEKTUPOBAHUE
napajuleIbHOe  TIPOEKTHPOBaHME,  INapajielbHas
KontponsHast pabora Ne2 1 npoekius ( m3obpaxenue) ¢purypsl. PopMynHpoBaTh
CBOMCTBa napaJuiebHOro HNPOEKTHPOBAHMSI.
DopmyIHpoBaTh u JIOKa3bIBaTh MIPU3HAKH:
MapajuleIbHOCTH  ABYX MPSAMbBIX, [apajuielIbHOCTH
OpsSIMOM M TUIOCKOCTH, — HapaulelIbHOCTH  JIBYX
wiockocreif.  MopmynupoBath M JIOKa3bIBaTh
CBOWCTBA: MapaJUICNbHBIX NPSMBIX, MNapaIedbHbIX
uIockocTei PemaTe 3a1aum Ha MOCTPOEHHE CeUeHUI
MHOTOI'PaHHHKOB, a TaK)Ke MOCTPOCHNE M300paskeHn I
¢duryp
IepnenauKyJIsIpHOCTH 27
B MPOCTPAHCTBE
8 Yron MeXIy NpsiIMbIMHU B IPOCTPAHCTBE 2
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IepnenauKyNIIpHOCTH MPSIMOM U
TUIOCKOCTH

10

IepnenanKysip ¥ HAKJIOHHAS

11

Teopema o Tpéx mepHeHUKYIIpax

12

Yroa Mexay NpsMON U INIOCKOCTBEO

Kontponsras padorta Ne3

P W A~ W

13

JIByrpaHHbIi yroa. Yroa Mexay JByMst
IUIOCKOCTSIMH

I

14

[epnenanKyIsIpHBIE TUIOCKOCTH

15

[Imomans opTOroHaNBHOM NPOEKIMHU
MHOTOYT'OJIbHHKA

N W

Konrponbnas pabora Ned

DOopMyNIHPOBaTh ONPEAEICHUS: YTIIa MEXKIY
NePeCceKaroIUMUCS MPSIMBIMH; YTIIA MEXKIY
CKPEIUBAOIIUMHUCS MPIMBIMH; IPIMOH,
NEPIEHIUKYISIPHOM MIIOCKOCTH; yIiia MEeXAY NpsIMON
U TUIOCKOCTBIO; yIia MEXIY ABYMS IIOCKOCTSIMU;
HNEPIEHANKYISIPHBIX INIOCKOCTEN; TOYEK,
CUMMETPHYHBIX OTHOCUTEJIBHO TIOCKOCTH; (QUTyp,
CUMMCTPUYHBIX OTHOCUTEJIIBHO MJIOCKOCTH,
pacCTOsHUS OT TOYKH A0 (PUTYPBI; pACCTOSIHUS OT
IIPSIMOU JI0 NIapaJuIeIbHOM el INIOCKOCTH; PACCTOSHUS
MEXAY MapaJuIeIbHBIMH IUIOCKOCTSIMHE; OOILETO
MEPNEHAUKYIISAPA ABYX CKPEIIUBAOIINXCS IPSAMBIX.
OnwuceIBaTh NOHATHS: NEPIEHANKYIIAP, HAKIOHHAS,
OCHOBaHHUE NEPIEHIUKYISPa, OCHOBAaHHE HAKIIOHHOI],
MPOEKIMs] HAKJIOHHOM, OPTOTOHANIBHAS POEKLIUS
(GUTYypBI, paCCTOSHUE MEXTY CKPEIINBAIOIIIMUCS
HOPSMBIMH, 3€pKajabHas CAIMMETpHS, IBYTPAHHBIN
yroJ, TpaHb IByTrPaHHOTO yriia, pedpo IBYrpaHHOTO
yriia, JIMHEHHBIN yroJl ABYTPAHHOIO YIJIA.
DOopMyJIUPOBATH U I0OKA3bIBATh IPU3HAKU:
NEPHECHAUKYIIAPHOCTU HpﬂMOﬁ " IIJIOCKOCTH,
MEePIEHIUKYISPHOCTH JIBYX IMJIOCKOCTEH.
DopMyIUPOBATH U I0KA3bIBATh CBOMCTBA:
HNEPHEHAUKYIISIPHBIX IPSAMBIX; MPSIMBIX,
HNEPHIEHAUKYISIPHBIX INIOCKOCTH; NEPHEHIUKYIISIPHBIX
miockocTeil. @opMynIupoBaTh U JOKA3bIBAThH
TEOPEMBI: O NEPIEHINKYIAPE U HAKIOHHOM,
MPOBEAEHHBIX U3 OJJHOM TOUKH; O TPEX
HNEPHEHANKYIISPAX; O IIOMAIN OPTOrOHAIBHON
MMPOCKIIUH BBIIMTYKJIIOI'O MHOT'OYTI'OJIbHHUKA.

PemaTs 3a1a4n Ha J10Ka3aTEIbCTBO, a TAKKE
BBIYMCIIEHUE: YIJIa MEXKIY NPAMBIMH, yTJIa MEXIY
IPSIMOU U INIOCKOCTBIO, YIJIa MEXY ILIOCKOCTSIMH,
pacCTossHUA OT TOUKH OO0 HpSIMOi/’I, pacCTossHus OT
TOYKH JI0 MIOCKOCTHU, PACCTOSTHUS MEXKTY
CKPELUBAOIUMUCS IPAMBIMH, PACCTOSTHUS MEXIY
HapaebHbIMU MIIOCKOCTSIMH, MO U
OPTOrOHAJILHON MPOEKIUU BBIITYKJIOTO
MHOTOYTOJIbHUKA

MHororpaHHUKH

16

IIpu3zma

17

[Tapannenenunen

18

[Mupamuna

20

VYceuénHas nupamuia

Kontpomnsnas paborta Neb

= N o1 W b

OnuchIBaTh NOHATHS: TEOMETPUIECKOE TEIO,
COCEJIHUE TPAHU MHOTOTPAHHUKA, MJIOCKUH Yo
MHOTOTPAaHHMKA, IBYTPAHHBIA yTOJl MHOTOTPAaHHHKA,
TUTOIAAb TOBEPXHOCTH MHOTOTPAHHUKA,
JIMaroHAJIbHOE CEYEeHHUE MPHU3MBI, IPOTHUBOJIEKAIINE
TpaHy Mapajuiesienuea, JMaroHaIbHOE CeUeHHe
MIPHU3MBI ¥ THPAMHUIB], YCeUEHHAS TUPAMHULIA.
DopMynHpoBaTh OMPEAEICHUSA: MHOTOTPAHHHUKA,
BBIITYKJIOIO MHOTOTPAHHUKA, IPU3MBI, IPIMOM
MPU3MBI, IPAaBUIBHOMN MPU3MBI, Napaiellenunea,
MUpPaMUJbl, IPAaBUIBHOW MUPAaMU/bI, IPABUIBHOTO
TeTpa’ipa, BBICOTHI IPU3MBI, BEICOTHI MHPAMHU/IBL,
BBICOTBI YCEUEHHON MUPAMHIBI, alO(EeMBbI
IpaBUIbHOM nupaMuasl. PopMynHpPOBaTh U
JIOKa3bIBaTh TEOPEMBI: O IUIOMAAH OOKOBOM
MTOBEPXHOCTH MPSIMOM NPHU3MBI, O IUATOHAISAX
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napauenenunesa, o KBagpaTe JUaroHanu
O0001IeHe U CHCTEeMATH3alis 3HAHUN U 4
YMEHUH yyauuxcst
VYnpaxsHeHus A1 noBTOpeHus Kypca 10 kinacca 3
Wrorosast KOHTpoJIbHAs paboTa 1
11 knace
« Copepxanue yueOHOT0O @ XapakTepucTHKa OCHOBHBIX BU0B
= S
g_ MaTrepuaia s ACATCJIbHOCTH YYCHHKA
[ -
] =) “ "
= 2 (Ha ypoBHe y4eOHBbIX AeHCTBH)
)
= o
= =
& =
= =
E =]
KoopauHaTel 1 BeKTOPBI B IPOCTPAHCTBE 16 | OnuceiBaTh NOHATHSA: NPSMOYTOJIBHAS CUCTEMA
KOOPJHMHAT B IIPOCTPAHCTBE, KOOPANHATHI TOUKH,
1 JleKapTOBBI  KOOpJMHATBI ~ TOYKH B 2 BEKTOpP, COHAIPaBIE€HHBIE W  MPOTHBOIOJIOXHO
IIPOCTPAHCTBE HaNpaBJICHHbIE BEKTOPBI, MapaJIeIbHBIN IEPEHOC Ha
2 BexTtops! B mpocTpaHcTBE 2 BEKTOD, cyMMa BEKTOPOB, TOMOTETHS c
k03(duLneHTOM, paBHbIM k, yroi MeKay BEKTOpaMH.
3 | Cnoxenue u BHIMUTAHUE BEKTOPOB 2 | ®opMynMpOBATH ONPENEICHNS: KOIHHEaPHBIX
BEKTOPOB, PABHBIX BEKTOPOB, pa3HOCTH BEKTOPOB,
4 YMHOXKEHue BEKTOpa Ha 4HCIO. 3
MIPOTHBOIOIOKHBIX BEKTOPOB, MPOHU3BEICHU
I'omoTterus
G C BEKTOpa M YHCIA, CKAJSIPHOTO TNPOU3BEICHUSA IBYX
KaJISApHOC HPOM3BCACHUE BEKTOPOB 3 BEKTOPOB, TreOMETPHUUECKOTO MecTa TOYEK,
OuccekTopa IBYTPaHHOTO YIJIa, ypaBHEHUs (QUTYPBHI.
6 I'eomerpuueckoe MECTO TOYEK 3 pa IBYTp yia, yp buryp
Jloka3piBaTh (HOPMYJIBI: PACCTOSHHUS MEXIY IBYMS
MIPOCTpaHCTBa. YpaBHEHHE INIOCKOCTH
TOYKaMH (C 3aJaHHBIMH KOOPJMHATAMH), KOOPIUHAT
Kontponpras padorta Nel 1
CepeMHbI OTPE3Ka, KOOPIUHAT CyMMBI M Pa3HOCTH
BEKTOPOB, CKAJIIPHOT'O NPONU3BEAEHUS IBYX BEKTOPOB,
JUTA BEIYUCIICHHUS KOCHHYCA yTIila MEXIY ABYMs
HEHyNeBbIMH  BekTopamu.  DopMymupoBate U
JIOKa3bIBaTh TEOPEMBI: O KOOpAMHATAaX BeKTopa (Ipu
3aJaHHBIX KOOpAMHATaX €ro Hadajla W KOHI@), O
KOJITTHHEAPHBIX BEKTOpax, 0 CKaIApHOM
MIPOM3BEICHUH JABYX NEPIECHINKYIISIPHBIX BEKTOPOB, O
I'MT, paBHOyJaI€HHBIX OT KOHIOB OTpe3ka, 0 I'MT,
NPUHAANEKAIIUX JABYTPAaHHOMY YLy W PaBHO
yIaNEHHBIX OT €ro TpaHel, 00 ypaBHEHUH IIIOCKOCTH,
0 BEKTOpE, NEPINEHAUKYIIPHOM AaHHOH MIOCKOCTH.
IIpuMeHATH N3yueHHbIE ONpPEAEIEHHUS, TEOPEMBI
1 opMyIBl K pelIeHHIO 3a/1a4
Tesia Bpamenust 29 | OnuceiBaTh TIOHSITHUSA: LUJTUHAD, OoKoBast
MOBEPXHOCTh IMJIMHAPA, TOBOPOT (UTYPHI BOKPYT
7 Huiszp 3 OpsIMOW Ha JaHHBIA YroJ, TEJNO BpalllEHUs, OCEBOE
CedeHHe IWIMHIPA, pa3BEPTKa MWIMHIApPA, OOKOBAS
8 | KomOunarmi miiuHpa 1 MpH3Mbl 2 | noBepxHOCTb KOHyca, OCEBOE CeueHHE KOHYCa,
a3BEPTKAa KOHYCa, YCEYEHHBIH KOHYC, YCEUEHHas
paMua,
10 | Yceuénnslii konyc 2
11 | KomOunamum xonyca 3
U IMPaMHIBI
Konrpospnas pabora Ne2 1
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12 | Cdepa u map. YpaBuenue chepsl 2
13 | B3aumHoe pacnonoxenue chepsl 1 3
TUIOCKOCTH
14 | MHororpaHHHKH, BIIMCaHHBIE B Chepy 3 OIMCaHHasl BOKPYT YCEUEHHOTO KOHYCa, yCeUueHHAs
NMpaMua, BIIMCaHHAsl B YCEUEHHBIN KOHYC, pUrypa
15 | MHOrOrpaHHHKH, OTICAHHEIE OKOJIO 3 Kacaercs c(epsl. } ®dopmyaupoBatb OmpefeIeHHU:
chepsr TPU3MBI, BINCAHHOH B LINIMH/P; PU3MBI, OMHCAHHOM
16 | KomoGunammu mumpa u cheps, 3 OKOJO MWIMHAPa; MHPAMHBI, BIHCAHHOH B KOHYC
KomHyca 1 chephI MUpaMUAbl, ONHCAHHON OKOJO KOHyca; cdepsl u
KoHTponbHas paboTa Ne3 1 mapa, a TaKke HX JJEMEHTOB; KacaTelbHOH
IUIOCKOCTH K cepe; MHOTOTPaHHUKA, BIIMCAHHOTO B
cdepy; MHOTOTPaHHUKA, OMHCAHHOTO OKOJIO COEpHI;
IMJIMHAPA, BOMCAHHOTO B c(hepy; KOHyca, BIUCAHHOTO
B c(epy; yCe4EHHOro KOHyca, BIMCAHHOTO B cdepy;
LWIMHApA, OMHCAaHHOTO OKoJIo cdepbl, KOHYyca,
ONMCAaHHOTO OKOJIO c(epbl; YCEeYEHHOro KOHYyca,
ONMCAaHHOTO OKOJIO cdepsl. J[oka3piBaTh (OPMYJIbL:
iomaau MOJTHOM TMOBEPXHOCTU HUIIMHApPA, IJIOIaanu
OOKOBOW MOBEPXHOCTH KOHyca, IUIOUIagu OOKOBOI
MIOBEPXHOCTH YCEUEHHOTO KOHyca. DopMynnupoBats 1
JIOKa3bIBaTh TEOPEMBL: 00 ypaBHEHHH c(epbl JTaHHOTO
panuyca ¢ IIEHTPOM B JIaHHOM TOYKeE, O KacaTelbHOMH
wiockoctd K chepe m eé cnencraue. [IpumeHATH
N3ydCHHBIE OIPEACICHUs, TEOPeMbl M (OPMYIBI K
peLIeHUIo 3a1a4
O0bémbl Tea. [lnomans cdepbl 17 | PopmynupoBath onpeseneHus: o0béma Tena,
TUTOLIAa I IOBEPXHOCTH 11apa. Jloka3piBaTh GopMyIibL:
17 | O6bém Tema. DOpMYIE! It BEITHCICHHS 3 00béMa npu3Mbl, 00bEMa MUpamMuIbl, 00bEMa
00BbEMA IIPAU3MEL yCeu€HHOU nmupamubl, 00béMa KoHyca, 00bEMa
18 | ®opmyIbl ISt BEIMUCIEHUSA 00BEMOB 5 | yceuéunoro koHyca, 06bEMa HUIMHAPA, 00bEMA
OUPaMUJIbL, YCCIEHHOH THPaMU/IbI mapa, mwiomany chepsl. [IpuMeHsTh H3yueHHBIE
Konrponbnas pabora Ned 1 OTIpeZIeTIeHUs], TEOPEMBI U (POPMYIIBI K PEIICHHIO
3a1aq
19 OOBEMBI TET BpaleHUs 5
20 | Inomaxnp chepsbr 2
Kontponpras padota Neb5 1
IloBTOpeHUe U cucTeMaTH3auMA y4eOHOro 8
MaTepHaja
Hrorosas koHTposbHAs paboTta 1
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