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HOACHUTEJBHASA 3AIINCKA

B o6mieo0pa3zoBaTenbHbIX opranuzaiusax benroponckoit obmactu ¢ 1 ceHTAOps
2016 roma B 10-11 kmaccax MareMaTvka M3ydaercs Kak MPEAMET, OObEIMHSAIONINI B
cebe aBa MOIyJs: «AnreOpa 1 Hayalla MaTeMaTUYECKOTO aHanu3a» 1 «l'eomMeTpus».

Pabouas nporpamma no yueOHoMy npeametry «MaTemMaTuka» Ui yriyOJE€HHOTO
m3yuenuss B 10-11 xmaccax cocrtaBineHa B coorBerctBuH ¢ @I'OC COO Ha ocHOBe
aBTOPCKHUX MPOrpaMMm:

1. AnreOpa u Hauana MaTemMaTHueckoro ananusa. COOpHUK pabouuX MPOrpaMM.
10-11 xmaccel: yueb. mocobue i o61eo0pa3oBaT. OpraHu3aiuil : 0a30BBIM U yIIIyOl.
ypoBHH / [cocT. T.A. Bypmuctposa]. — 2-¢ u3za. nepepad. — M.: Ilpoceemienue, 2018. —
143 c. — ISBN 978-5-09-053869-5;

2. T'eomerpusa. COopHuk pabouux mporpamm. 10-11 kmaccel: yue6. mocobue
I o01eoOpa3oBar. opraHu3anuii: 0a30BbId W yrayos. ypoBHu / [cocT. T.A.
bypmuctposa]. — 2-e u3za. nepepad. — M.: [IpocBemenne, 2018. — 143 ¢. — ISBN 978-5-
09-053868-8.

Pabouass mporpaMMa mo MaTeMaTHKE HalpaBJIeHA Ha pean3aluio CUCEeMHO-
0esimeIbHOCMHO20 N00X00d K Npo1eccy o0ydeHus, KOTOPbIi 00eCTIeYBaET:

* TIOCTPOEHUE O00pa30BaTEIBHOTO TMpollecca C YYETOM HMHIUBUIYATBHBIX
BO3PACTHBIX, TICUXOJIOTHYECKHUX, (DU3UOJOTUUECKUX OCOOCHHOCTEH U  370pOBbS
oOyyJarommxcs;

* (GopMHpPOBaHWE TOTOBHOCTH YYAIIUXCS K CaMOPa3BUTHIO M HETPEPHIBHOMY
00pa30BaHMUIo;

* hopMHpOBaHKE AKTUBHOUN Y4EOHO-TTO3HABATEILHOMN JACSITEIBHOCTH yUalUXCS;

* hopMHpPOBaHKE TTO3UTUBHOTO OTHOIICHHUS K MIO3HAHUIO HAYYHOW KapTUHBI MUPA;

* OCOBHAHHYI0 OPraHU3aIMI0 YyYalluXcs CBOEH NEeATeTbHOCTH, a TaKkXKe
aJCKBaTHOE €€ OLICHUBAHME;

* IOCTPOCHHE PA3BUBAIOIIECH 00pa30BaTEIILHON Cpeibl 00YUCHUSI.

W3ydyeHnne ™MaTeMaTHK{A HAMpaBIEHO HA JOCTIDKEHUE CICAYIOIIUX uesell

00yueHus:

* cucmemHoe v OCO3HaHHOE YCBOEHUE Kypca MaTeMaTHKU;

* popmuposanue MaTeMaTUYECKOTO CTHIISI MBILUICHUS, BKIIIOYAIOMIET0 B ceOs

WHIYKITATO
U JIeIyKIio, 0000IIeHne U KOHKPETU3AIHI0, aHAIU3 W CHUHTE3, KIACCHU(PHUKAIUIO0 H
CHCTEMAaTH3alNI0, a0CTpAarupoOBaHNE U aHAIOTHIO;

* pazeumue VHTEpeca 00yJaronuXcs K U3YYECHUI0 MAaTEeMATHKY;

* UCNONb306AHUE MATEMATHUYECKUX MOJICJICH JJIsl PEIICHUs MPUKIAIHBIX 3aj1ad,
3aJ1a4 U3 CMEKHBIX JUCITUTUINH;

* npuoOpemenue  ONbITA  OCYIIECTBICHHS  y4eOHO-HCCIIEIOBATEILCKOM,
MPOCKTHOU 1 MH(POPMAITMOHHO-TIO3HABATEIILHON JESTEIHHOCTH;

* pazeumue WHIVBUIYATHHOCTU U TBOPUYECKUX CIIOCOOHOCTEM, HAMpaBIEHHOE HA
MOATOTOBKY BBIMMYCKHUKOB K OCO3HAHHOMY BBIOOPY mpodeccumu.

3aoauu odyuenusn:

| ‘HpI/I06peTeHI/Ie MaTEMaTUYECKUX 3HAHUW U YMEHUU;

" OBIIazieHHe 060OIIEHHBIMH CIIOCO6AMHU MBICTUTEIBHOM, TBOPUECKO AEATENbHOCTH;

“ocBOeHHE KOMITETEHIIAM (yueOHO-TI03HaBaTEILHOM, KOMMYHHUKATHUBHOM,
pedIeKCUBHOM, JUYHOCTHOTO CaMOpPAa3BUTHA, HWHOOPMAIMOHHO-TEXHOJIOTMUYECKOM,
EHHOCTHO-CMBICJIOBO ).



N3yuenne MareMaTUKu MO JTAHHOM MporpamMme crocoOCTBYET (GOPMHUPOBAHUIO Y
yUYalMXCsl JUYHOCTHBIX, MeTANPeIMETHBIX U MPeAMETHBIX Pe3yJabTATOB 00yUYeHUS,
COOTBETCTBYIOIIKX TpeOoBaHUsAM DeepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero (IOJIHOro) o0IIero 00pa3oBaHusl.

JTuunocmmuuie pezyiomamot:

1) BocriuTaHWE POCCHUHCKOW TPaKTAHCKOW HIEHTHYHOCTH: MATPUOTHU3MA,
yBakeHUs: K OTe4yecTBY, OCO3HAHUA BKJIaJa OTEUECTBEHHBIX YUYEHBIX B Ppa3BUTHE
MHPOBOU HAYKH;

2) (hopMHpOBaHWE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

3)OTBETCTBEHHOE OTHOIICHHWE K OOYYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K

CaMOpa3BUTHUIO
¥ cCaMOOOpa30BaHUI0O Ha TMPOTSKEHUU BCEW KU3HU;, CO3HATEIbHOE OTHOIICHUE K
HEIMPEPHIBHOMY O00pa30BaHUI0 KaK YCIOBUIO YCHEIIHOW NPO(PEecCHOHANBHON U
OOIIECTBEHHOU JICATCIILHOCTH;

4) oco3HaHHBIA BBIOOP OyAyIIeH TPodhecCHOHATBLHOW NeATeIbHOCTH Ha 0Oase
OpPUEHTUpOBaHUS B Mupe mnpodeccuii u nOpodecCHoHANBHBIX MNPEANOUYTECHUM;
OTHOIIIEHHE K MNpO(EeCCHOHAIIBHOU JEeATebHOCTH KAaK K BO3MOXKHOCTU Yy4yacTHUsl B
pElIeHNN JTUYHBIX,

OOILIECTBEHHBIX, TOCYJAPCTBEHHBIX M OOIIECHAIMOHAIBHBIX Mpo0ieM; (pOpMHUpPOBAHHE
YBOKUTEIIBHOTO OTHOILICHUS K TPY/y, Pa3BUTHE OMbITA YYACTUSI B COLMAIBHO 3HAYUMOM
TpyZe;
5) yMeHHE KOHTpPOJIMPOBATh, OICHUBATh M aHAJIM3UPOBATh MPOILECC U PE3yJIbTaT
yueOHOMH
Y MaTeMaTUYECKOU JIEITEIIbHOCTH;

6) yMeHHE YIpaBIIsATh CBOCH MO3HABATEIILHOW JESITEIBHOCTHIO;

7) yMeHHE B3aUMOJCHCTBOBaTh C OJHOKJIACCHUKAMH, JCTbMH  MIIAJIIICTO
BO3pacTa W B3pOCJIBIMH B 00pa3oBaTelIbHOM, OOIIECTBEHHO-TIOJIE3HOM, Y4YeOHO-
HCCIIEIOBATENbCKOM, MPOEKTHOM U APYTUX BUAAX NESITEIHHOCTH;

8) KPUTUYHOCTh MBINIJICHHUS, WHUIMATHBA, HAaXOIYMBOCTb, AKTUBHOCTH IPH
pelIeHNH MaTeMaTUYECKUX 3a1ay.

Memanpeomemmnbwie pe3yromamol:

1) yMeHHE CaMOCTOSITEILHO ONMPEACIATh IEH CBOCH JEATEIbHOCTH, CTAaBUTh H
dbopmynupoBaTh 1 ceOst HOBBIC 3a7a4M B yu€Oe;

2) yMEHHE COOTHOCHUTh CBOM [JCHCTBHS C IUIAHUPYEMBIMH pPE3YJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEW AESATEIbHOCTH B MPOLIECCE TOCTUKEHUS PE3yiIbTara,
OMPENEIIATh CIIOCOOBI

JEUCTBUN B paMKaxX MPEJIOKEHHBIX YCIOBUU U TpeOOBaHUMN, KOPPEKTUPOBATh
CBOH JIECTBUS B COOTBETCTBUHU C U3MEHSIOLICHCS CUTYAIUEN;

3) yMeHHEe CaMOCTOSATECILHO MPHHUMATh PEIICHHUs, MPOBOAWTH aHAIU3 CBOCH
NEATEeIIbHOCTH, PUMEHSITh Pa3JIMUHbIC METO/IbI TTO3HAHMUS;

4) BlajeHUC HaBbIKAMHM  TI03HABATEILHOM, Yy4eOHO-HMCCIICIOBATCIIbCKOW U
MIPOEKTHOM JEATEIIbHOCTH;

5) <¢opMmupoBaHHE MOHATUHHOrO armmapata, YMEHHs CO3JaBaTh O000OIIEHUS,
yCTaHABJIMBATh aHAJIOTUU, KJIACCUPUIIUPOBATH, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS
U KpUTEPUH 17151 KIlacCU(DUKaAIUY;



6) yMmeHue ycTaHaBIMBATh MPUYMHHO-CIICCTBEHHBIC CBS3H, CTPOUTD JIOTHUECKOE
paccyxaeHue, yMo3akiroueHue (MHIYKTUBHOE, STyKTUBHOE U 10 aHAJIOTUM) U JIeNIaTh
BBIBOJIBI;

7) dbopmupoBaHHe KOMIIETEHTHOCTH B obJsactu HCHOJIb30BaHUSA
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA;

8) yMeHHe BHIETh MATEMAaTHICCKYIO 33J1a4y B KOHTEKCTE IPOOJIIEMHOM CUTYaIluu
B IPYTUX TUCIUTIINHAX, B OKPYKAIOIICH KU3HU;

9) yMeHHE CaMOCTOSITEIIBHO OCYIICCTBIIATH IOUCK B Pa3IMUHBIX HMCTOYHHUKAX,
oTOOp, aHaJIW3, CUCTEMATH3alMI0 U KiIaccudukaiuo uHGopMaluu, HeoOXOTUMON s
pelIeHnus] MaTeMaTHYECKUX MPoOJieM, IPEACTaBIATh €€ B MOHATHOU (hopMe; TPUHUMATD
pellieHre B YCIOBHSX HEMOJHOW WM HW30BITOYHON, TOYHOW WM BEPOSTHOCTHOM
uHpopMalMy; KPUTUYECKH OICHHWBATh M  HMHTEPHPETHUPOBATH  MH(OpPMAIIHIO,
MOJTy4aeMyI0 U3 Pa3IMYHbIX UCTOYHUKOB;

10)yMeHHEe HCIIOJIB30BaTh MAaTeMAaTHYCCKUE CPEACTBA HAIIIHOCTH (rpaduKw,
TaOHIIBI, CXEMBI U AP.) IS WUTIOCTPAINHA, HHTEPIPETAINH, apTyMEHTAINN;

11)yMeHue BBIBHraTh THIIOTE3bl TNPU  PCIICHUW  3a7a4d, ITOHHMATh

HEOOXOIMMOCTb X
MIPOBEPKH;

12) moHMMaHKE CYIIHOCTH  aJTOPUTMHYCCKUX MPEINUCAaHUH W yMCHHE
JIEHCTBOBATH B COOTBETCTBUH C TIPEIJIOKCHHBIM aJITOPUTMOM.

Ilpeomemmnuwie pe3yromamot:

1)oco3HaHKe 3HAUYCHUSI MATEMATHKH B IIOBCEIHEBHOM KM3HH YEIOBEKa,

2)IpeACTaBICHUE O MaTEeMaTHYECKOH Hayke Kak cdepe MareMaTHYeCKOH
JeATEeIIBHOCTH, 00 dTanax e pa3BUTHs, O €€ 3HAYMMOCTH JIJIS1 PA3BUTHUS IIUBUITN3AIINHY;

3) yMeHHE OIHUCHIBaTh SIBJICHHS PEAJbHOTO MHpPAa Ha MAaTEMaTUYECKOM S3BIKE;
MPEACTAaBICHHE O MaTEeMaTHYECKUX TOHATHUAX M MaTEeMaTHYECKUX MOJACISIX KakK o
BOKHEHIIIEM HHCTPYMEHTAPUH, TTO3BOJISIONIEM OMUCHIBATh M M3y4aTh Pa3HbIC MPOIICCCHI
U SIBJICHUS,

4)npeacTaBieHre 00 OCHOBHBIX MOHATHSX, HISAX U METOJIaX T€OMETPHH;

5) BiajeHWe METOJAaMH JIOKA3aTeIbCTB W aJrOPUTMaMHU PEIICHUS, YMEHHUE HX
MIPUMEHSTh, IPOBOJUTH JOKA3aTEIbHBIC

pacCyXIeHus B XOJe pemieHus 3amad; 6) MpPaKTHUYEeCKH 3HAYMMbBIC
MaTeMaTUYeCKHEe YMEHHUS W HaBBIKH, CIOCOOHOCTh WX MPUMEHEHHUS K PEIICHUIO
MaTeMaTHYECKUX U HEMAaTEMaTUUECKHUX 3a70a4;

7) BIaJieHHEe HAaBBIKAMHM HCIOJIH30BAHUS KOMITBIOTEPHBIX IPOrPpaMM  IIPHU
pEIIeHN MaTeMaTHISCKUX 3a1a4.

Ilpakmuueckas  3Hauumocms  WIKOJABHOTO  Kypca anreOpsl W Havail
MaTEMaTUYECKOTO aHalln3a/ TEOMETPUU 00YCIIOBJICHA TEM, UTO €€ OOBEKTaMH SBIISIOTCS
byHIaMEHTAIbHBIE CTPYKTYpbl/ TIPOCTPAHCTBEHHBIE (OPMBI W KOJIHMYECTBEHHBIC
OTHOIIICHHS JICUCTBUTEILHOIO MHpa. MaTemaTrhdyeckas MOJArOTOBKA HEOOXOoauMa s
MOHUMAHUS TPUHIUIIOB yCTPOMCTBA W WCIOJB30BAHUS COBPEMEHHON TEXHHKH,
BOCIIPHUATHUS HAYYHBIX U TEXHHUECKUX TIOHATHHA U HUjel. MaTteMaThuKa sSBISICTCS SI3bIKOM
HayKd ¥ TeXHUKH. C €€ MOMOIIBI0 MOJCIUPYIOTCS U U3YYAIOTCS SBJICHUS W TPOIIECCHI,
MIPOUCXOISAIINE B IPUPOJIE.

Kypc maTreMaTuku SBISETCS OJHUM W3 ONMOPHBIX KYPCOB CTAapIIEH IIKOJBI: OH
oOecrieunBalOT U3y4YCHHUE JIPYTHX AUCHUIUIMH. B TepByr0 odepenb 3TO OTHOCUTCS K
npeaMeTaM eCTECTBEHHO-HAy4YHOrO IMKJIa, B YacTHOCTH K (Qusuke. PaszButue



JIOTUYECKOTO MBIIUICHHUS YYallluXcsd TMpU H3YYEHUHM MATEMaTUKH CIOCOOCTBYET
YCBOCHUIO IMIPEIMETOB T'YMAHUTAPHOIO LMUKIJIA. lIpakTMueckue yMmeHHsT U HaBbIKU
MaTEMaTUYECKOTO XapakTepa HEOOXOAWUMBI Il TPYAOBOW U TpodhecCHOHATLHOM
MMOJATOTOBKH IIKOJIbHUKOB.

PazButne y ywammxcsi TPaBUIBHBIX TMPEICTABICHUM O CYIIHOCTA W
MPOUCXOXKJICHUM  MATEMAaTHYECKUX  aOCTpaKiMi, COOTHOILICHUH PEaJIbHOTO U
UJICATIBHOTO, XapaKTepe OTPAKEHUsI MATEMATUYECKOW HAyKOW SIBIICHUM M IIPOLIECCOB
pEalbHOTO MHpa, MECT€ MATEMATUKH B CHCTEME HAYK M POJIM MATEMATUYECKOTO
MOJICIMPOBAHUSl B HAYYHOM IIO3HAHMHM M B MPAKTHUKE CIOCOOCTBYET (POPMHUPOBAHHUIO
HAyYHOTO MHUPOBO33PEHHS y4alllMXCs, a Takke (OPMHUPOBAHUIO KAUECTB MBIILJICHUS,
HEOOXOAUMBIX JIJISl afjanTallii B COBPEMEHHOM HH(OPMAIIMOHHOM OOIIECTBE.

TpeOysi OT ywammMxcsi YMCTBEHHBIX W BOJIEBBIX YCWJIMH, KOHIEHTpaIuu
BHHUMAaHMs, aKTUBHOCTH, BOOOpaXKEHUs, MaTeMaTUKa Pa3BUBAET HPABCTBEHHBIEC YEPThI
JUYHOCTH  (HACTOMYMBOCTh,  LENCYCTPEMIIEHHOCTh, TBOPYECKYIO  aKTUBHOCTD,
CaMOCTOSITETIbHOCTb, OTBETCTBEHHOCTb, TPYAOJIIO0ME, MUCHUIUIMHY U KPUTUYHOCTh
MBIIIUICHUSI) U YMEHUE apTyMEHTHUPOBAHO OTCTaWBaTh CBOU B3IJISABI U YOCXKIACHUS, a
TaKXe CIOCOOHOCTh MPUHUMATh CAMOCTOSATEIIbHBIC PEIICHUS.

N3ydyeHne MateMaTHKy CYIIECTBEHHO PACIIMPSIET KPYro30p y4Yalluxcs, 3HAKOMS
WX C UHAYKUMEH U JAeAykiuend, oO0OOIIeHMEM U KOHKpETH3allMeW, aHaIu3oM |
CUHTE30M, KiaccupuKalued u cucremMaTusainuend, abCTparupoBaHHEM, aHAJIOTHEH.
AKTHBHO€ HCIOJB30BAaHME 3a/lad Ha BCEX JTamax ydeOHOro mnpolecca pa3BUBACT
TBOPUYECKHUE CIIOCOOHOCTH YYaIIUXCH.

[Ipu oOydeHun matemaTuke (QOPMUPYIOTCS YMeHUss U HABLIKU YMCTBEHHOTO
TpyJa — MJIAHUPOBAHUE CBOEU paOOTHI, MOUCK PAIIMOHAIBHBIX MyTeW €€ BBITTOJHECHHUS,
KpUTHUYECKass OIICHKa pe3yiabTaToB. B mporecce 00ydeHUs IMIKOJBHUKH JOJDKHBI
HAy4YUTbCS W3JIaraTb CBOM MBICIM SICHO M MCYEPIBIBAIOIIE, JIAKOHUYHO U EMKO,
NpUOOpPECT  HABBIKM  YETKOrO, AaKKypaTHOTO M  TPAaMOTHOTO  BBITIOJIHEHUS
MAaTEMATUYECKUX 3aMUCEH.

Baowcneniweri  3a0aueii KOIBHOTO Kypca MaTEMAaTHKU SIBIISETCS Pa3BUTHE
JIOTUYECKOTO MBIIUICHHS ydamuxcs. CaMu 00bEKThl MATEMATUUECKUX YMO3AKITIOUCHUM
U TpUHATBIE B MaTeMaTUKE TMpaBWia WX KOHCTPYUPOBAHUS  CHOCOOCTBYIOT
dbopMUpPOBaHUIO YMEHUI OOOCHOBBIBATH U JOKA3bIBaTh CYXKICHHS, MPUBOJIUTH YETKUE
ONPEAEIICHUS, PA3BUBAIOT JIOTUYECKYI0 MHTYULHIO, KPATKO W HAIJISIAHO BCKPBIBAIOT
MEXAHU3M JIOTHYECKUX MOCTPOCHUN U y4aT UX MPUMEHEHHIO. TeM caMbIM MaTeMaTHKa
3aHMMAaeT Beayliee MecTo B (OPMHPOBAHWU HAYYHO-TEXHHUYECKOTO MBITUICHHS
IIKOJIbHUKOB. PackpbIBas BHYTPEHHIOIO TAPMOHHUIO MaTeMAaTHUKH, (OPMUPYS TOHUMAHHE
KpacoThl M U3SIIECTBA MAaTEMAaTUYECKHX PACCYKJICHUM, CIOCOOCTBYS BOCIPHUSATHIO
MaTeMaTudeckux (opMm, MaTeMaTHKa TEM CaMbiM BHOCHT 3HAYUTEJBHBIA BKJIaa B
ACTETUYECKOE BOCIUTAHUE IIKOIHHUKOB. EE wm3ydeHne pa3BUBAaeT BOOOpaKCHHE
IIKOJIbHUKOB, CYIIIECTBEHHO 000TaIaeT X MPOCTPAHCTBEHHBIC MPECTaBICHUS.

B coorBerctBum ¢ npuHsAtod KoHuenuuen pa3BUTHS MaTEMaTHYECKOTO
oOpazoBanus B Poccuiickoit deaeparuu MareMaTHYeCKoe OOpa30BaHHUE JIOHKHO
pelaTh, B YaCTHOCTH KIH04egble 3a0au.

- MPEJCTABIATh KXJIOMY OO0Yy4YarolieMycsi BO3MOXKHOCTh JOCTHXKCHHUSI YPOBHS
MaTeMaTUYECKUX 3HAHUM, HEOOXOIUMOTro Il JalbHEMIIeW yCIHemHOW >XU3HU B
OOIIIECTBE;



- olecreynBaTh HEOOXOJUMOE CTpPaHE YHUCJIO BBIMYCKHUKOB, MaTeMaTU4YecKas
MOJATOTOBKA KOTOPBIX JOCTaTOYHA HJisi NPOJOJDKEHHS O0O0pa3oBaHUs B Pa3IMUHBIX
HaIpaBJICHUSX
U I8 TPaKTUYECKOM  AEATEeNbHOCTH, BKJIIOYas MPENoJaBaHue MaTeMaTHKH,
MaTeMaTHYeCKUEe UCCIIeJOBaHusI, paboTy B chepe nHDOPMAIIMOHHBIX TEXHOJIOTUH H JIp.;

- IpeaycMaTpUBAeT B OCHOBHOM M CpEeIHEM oOlEeM 00pa30BaHUM MOATOTOBKY
oOy4aromuxcss B COOTBETCTBHM C WX 3allpocaMd K YpPOBHIO TMOATOTOBKH B cdepe
MaTEeMaTHYeCKOro 00pa3oBaHMsL.

COOTBETCTBEHHO BBIJICISIOTCS TPU HaNpaBieHUsT TpeOOBaHUN K pe3ylbTaTaM
MaTEeMaTUYECKOro 00pa30BaHMUS:

1. IlpakTHKO-OPUEHTUPOBAHHOE MaTeMaTUYeCKoe O0Opa3oBaHHEe (MaTeMaTHKa

TS YKU3HHM).

2. Marematuka [nJsi HCMOJb30BaHMS B Mpodeccud, HE CBS3aHHOW C
MAaTEMATUKOU.

3. TBopueckoe HampaBji€HHE, Ha KOTOPOE HAICJCHBl  OO0ydJarommecs,
IJIAHUPYIOUIME 3aHUMAThCS TBOPUYECKOM M HCCIIEIOBATEIILCKOM paboTol B
00JacTH MaTeMaTUKH, (PU3UKH, SKOHOMUKH U JPYTUX 00JIaCTAX.

B cootBerctBuM ¢ 3akoHOM «O0 oOpa3zoBanun» B PO (ct. 12 . 7) opranuzanuu,
OCYUIECTBIISIIOIME O0pa30BATENbHYIO JAESITENbHOCTh, PEAIU3YIOT 3TU TPeOOBAHMS B
oOpa3oBaTeILHOM TIpollecCe€ € YYETOM MPUMEPHOW OCHOBHOM 0Opa3oBaTeIbHOM
porpaMMbl KaKk Ha OCHOBE Y4Y€OHO-METOJUYECKHUX KOMIUIEKTOB COOTBETCTBYIOILETO
ypoBHsI, BXoAsammx B DenepanbHblil iepeueHb MUHHUCTEPCTBA 00pa30BaHUs M HAYKH
P®, Tak 1 ¢ BO3MOXXHBIM
WCIIOJIb30BAaHUEM HHBIX HMCTOYHUKOB Yy4ueOHOW wuHbopmaruu (ydeOHO-METOANYECKHE
nocoOusi, 00pa3oBaTeIbHbIE MOPTAJIBI U CANTHI U JP.)

IIpoecpamma y2nybnénnoeo ypoens npedHasHaueHa OJisi NpOPUIbHO20 U3VUEeHUs.
mamemamuxu. Ilpu evinonweHuu 3moti nNpocpammvl npeovAGNAIOMCs mpebo8aHus,
coomeemcmeylowue  HANpPAagleHuro  «Mamemamuxa — 011 NpoghecCUOHANbHOU
OoessimenvHocmuy. BMmecte ¢ TeM BBIIYCKHUK TMOJIY4YaeT BO3MOXHOCTb HW3YYHTh
MaTeMaTUKy Ha Topa3fo Oojiee BBICOKOM YpOBHE, 4YTO CO34acT (PyHIaMEHT JUIsl
JabHEHNIIEero cepbE3HOr0 U3y4eHHsI MaTEMaTHUKU B BY3e€.

YuyeOHO-MeTOoAMYeCKUIl KOMILIEKT:

1. Huxonvcxuu C.M., Ilomanos M.K., Pewwemnuxkos H.H. w np. MaremaTuka:
anredpa U Havajga MaTeMaTHUYECKOro aHaiu3a, reomeTpus. Anredpa u Havana
MaTemaTuueckoro ananuza. 10 kiacc. ba3oBbiit 1 yrimyOnéHHbINH yPOBHU

2. Huxonvckuti C.M., Ilomanose M.K., Pewemnuxoe H.H. n np. Maremaruka:
anrebpa U Havajga MaTeMaTUYECKOTo aHaIM3a, reoMeTpus. Anredpa U Havana
MaTemaTHueckoro aHanusa. 11 kimacc. ba3oBbiit u yriyOonéHHbIA ypOBHU

3. llomanos M.K., Illeexun A.B. Anreb6pa u Havalla MaTeMaTHYE€CKOTO
aHanmu3a. Jlumaktuueckue wmartepuanbl. 10  kmacc. baszoBwiit
yrayOnEHHbIN YPOBHU

4. Illenenesa KO.B. Anrebpa v Hayaia MaTEMaTUYECKOTO aHau3a. TeMaTuueckue
tecThl. 10 knacc. ba3oBblil 1 yriyOn€HHBINA YPOBHU

5. llomanose M.K., lllesxun A.B. AnreOpa W Haudajla MaTeMaTUYECKOTO
aHanmu3a. Meroauueckue pexkomeHpanuu. 10 xmacc. ba3oBeiil u
yIIIyOJIEHHBIN YPOBHU



6. Ilomanos M.K., Illeskun A.B. AnrebOpa ¥ Haudajia MaTeMaTUYECKOTO

aHanmu3a. Jlumaktuueckue wmarepuanbl. 11 kmace. ba3oBeiil  m
yrayOnE€HHBIN YPOBHU
[. Lllenenesa FO.B. AnreOpa u Hauajla MATEMaTUYECKOIO aHalu3a. TeMaTH4ecKue
TecThl. 11 kacc. ba3oBblit 1 yrimyOnéHHBIN ypOBHU

8. Ilomanos M.K., llleskun A.B. AnreOpa u Havama MaTeMaTHYECKOTO
aHanuza. Meroauueckue pekomeHpanuu. 11 kmacc. ba3oBbiii u
yrayOnE€HHBIN YPOBHU

9. Amanacan JI.C., Bymy3oe B.®@., Kadomyes C.b. u np. I'eomerpus. 10-11 knacchl.

ba3oBblii 1 TpoGUIBEHBINA YPOBHU

10./ nasxo6 FO.A., FOouna U.U., bymyzoe B.®. I'eometpusi. Pabouast tetpajs.

10 xnacc. ba3zoBblii 1 TpodUIBLHBINA YPOBHU
11.bymy306 B.®., [nazrkoe FO.A., FOouna U.U. T'eometpus. Pabouast TeTpaib.
11 xnacc. ba3zoBblit 1 MpoGUIBHBIN YPOBHU

12.3u¢ b.I" T'eomerpus. Jdumaxtuueckue marepuanbl. 10 xmacc. ba3oBwii u

npO(UIbHBINA YPOBHU

13.3ue¢ b.I'. T'eomerpusa. [unmaktuueckme matepumanbl. 11 kmacc. bazoBeii u

npoQHIbHBIA YPOBHU

14.Caaxan C.M., Bymy3oe B.®. V3yuenue reometpuu B 10-11 xmaccax

VY4eOHbIl IIaH 11 W3ydeHus mnpeamera «MaTtemaTuka» 10 JaHHOU

IporpamMMe OTBOJUT Ha YIIIYOJIEHHOM ypOBHE 6 y4eOHBbIX 4acoB B Hexeao B 10-11

kiaccax. Ha n3ydyenue anreOpbl U Hayald MaTeMaTUYECKOro aHaliv3a OoTBoauTcs 4

Y4eOHBIX YacOB B HEJIENIO B TEUEHUE KAXKJI0T0 roja o0ydenus, Bcero 140 ypokos B

10 xmacce u 136 ypokoB B 11 kmacce. Ha usyuenume reoMeTpuu OTBOIUTCA 2

Y4eOHBIX Yaca B HEJENIO B T€UCHUE KaXJ0ro rojaa oOydeHus, Bcero 70 ypokoB B

10 kmacce u 68 ypokos B 11 kiacce.

B aBTOpCKYIO0 IPOrpaMMy BHeceHbl H3MEHEHHS.

B cooTBeTcTBHM C TUIAHOM BHYTPUM TMMHA3MYECKOTO KOHTPOJS C LEIbI0 U3yUYEHHUS
KauecTBa MpPernoJaBaHMs MPEIMETOB, BBIHOCUMBIX Ha UTOTOBYIO aTTECTAIIUIO, 100aBICHbI
KOHTPOJIbHBIE pa0OTHI: BXOJHAs KOHTPOJIbHAsI padorta (3a kypc 9 kmacca, 10 kmacca) u
NpOMEXYyTOUHass KOHTpoibHas pabota (3a | momyromme B 10-11 kimaccax), Takxke
3aITaHMpPOBaHa MPOMEXKYTOUHAsI UTOrOBas arrectanus (MTOroBas KOHTpOJIbHas padora
(3a kypc 10 kiacca)) u uroroBasi KOHTpOJIbHAs paboTa 3a Kype 11 kiacca.

IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA
(Yrury0JIéHHBIM YPOBEHB)

JIJist yCTIeTIHOTO MPOAOIKEHHUST 00pa30BaHUSs 0 CIIEIUATLHOCTSIM, CBSI3aHHBIM C
NPUKIAIHBIM  HWCIOJb30BaHMEM  MaTeMaTuku (1-ii  ypOBEHb  IJIAHUPYEMBIX
pPE3YJbTATOB), BBHITYCKHUK HAYYHUTCSH, a TAKXKE MOJYYUT BO3MOKHOCTHh HAYYHUThCS
JUIs 00ECTIEUEHHUs YCIEIIHOTO TPOJODKCHHUS O0O0pa30BaHUS M0 CHEIHATBHOCTSIM,
CBSI3AHHBIM C OCYIIIECTBICHUEM HAYYHOM M HCCIEAOBATEIBCKOW JESITEILHOCTH B
00JlacTU MAaTEeMaTUKH M CMEXHBIX HayK (2- ypOBE€Hb IUIAHUPYEMbBIX PE3YJIbTaTOB,
BBIJICJICHO KYPCUBOM).

AJITEBPA MU HAYAJIA MATEMATHYECKOI'O

AHAJIN3A DJjieMEeHTHI Te€OPpHMH MHOKECTB M _MAaTEeMaTH4YeCKO

JIOTUKH




- CBoOoOAHO omepupoBaTh TMOHSTUSIMHU: MHOXKECTBO, IIyCTO€, KOHEYHOE,
OECKOHEYHOE MHOKECTBA, DJIEMEHT MHOXKECTBa, IOJMHOXECTBO, IepeceyYeHHue,
00BbEeIMHEHNE U PA3HOCTh MHOXKECTB;

- IPUMEHATHh YHUCJIOBBIE MHOJKECTBA HA KOOPAWHATHOW MPSAMOW: OTPE30K,
UHTEpPBAJ, TMOJIYUHTEPBAJI, TMPOMEXKYTOK C BBIKOJOTOM TOUYKOW, Tpadudeckoe
IpeICTaBICHUE MHOKECTB Ha KOOPAMHATHOM MJIOCKOCTH;

- IPOBEPSTH MPUHAIICKHOCTD JIEMEHTa MHOXKECTBY;

- HAXOJUTh TE€pPeceueHue M OOBEIMHEHUE MHOXKECTB, B TOM YHCIIC
MPEICTABICHHBIX IpadUYECKU Ha YUCIOBOM MPSIMON U HA KOOPJIMHATHOM TUIOCKOCTH;

-3aJ1aBaTh MHOKECTBA MEPEUYUCICHUEM U XapaKTEPUCTUUECKUM CBONCTBOM;

- OIEpPUPOBATH MOHATUAMU: YTBEPKIACHUE, OTPUIIAHUE YTBEP>KICHUS, UCTUHHBIC
U JIO’KHBIE YTBEPXKIEHUS, TPUUMUHA, CIEACTBUE, YACTHBIN CIy4yall 00IIero yTBepKIACHHUS,
KOHTPIPUMED;

- TPOBOJUTH JIOKa3aTelIbHbIE YTBEPKIEHUSA I OOOCHOBaHUSI HCTUHHOCTH
YTBEPKIACHN;

- Onepuposamv NOHAMUEM ONpeoeneHusl, OCHOSHbIMU BUOAMU OnpeoereHul U

meopem,

- HOHUMAMb CYMb KOCEEHHO20 00KA3AMENbCMEA;

- Onepupo8ams NOHAMUAMU CUEMHO20 U HECUEMHO20 MHOMCECMEBA,

- NPUMEHAMb  Memoo  MAmeMamuyeckou  UHOYKYyuu Ol NpPOoBeOeHUsl
paccysicoeHull U 00KazameibCme npu peueHuu 3a0ay.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHH APYTrUX MPeIMETOB:

- UCIIOJIb30BaTh YHUCJIOBbIE MHOXECTBA Ha KOOPJAMHATHOM MpsMOM H Ha
KOOPJIMHATHOM TUIOCKOCTH JJISI OMTMCAHUS PEATbHBIX MPOIECCOB U SBIICHUI;

- TIPOBOJIUTH JI0KA3aTEIbHBIC PACCYKICHHS a CUTYallUSIX MMOBCEIHEBHOW >KU3HHU,
MIPU PEUISHUH 3aJ]1a4 U3 APYTUX MPEAMETOB;

- UCNONL3068AMb  MEOPEeMUKO-MHONCECMBEHHBI  A3bIK U  A3bIK  JIO2UKU Ol
ONUCAHUSL PeaNbHbIX NPOYecco8 U sGNeHUll, Npu peuleHuu 3a0ay Opyeux y4eOHvix
npeomemos.

Yucsa U BbIPAKEHUS

- CBOOOIHO OmMepupoBaTh TOHATHUAMH: HATYpPaJIbHOE YHUCIO, MHOXXECTBO
HATYpaJIbHBIX YHCEN, 11eJI0€ YHCII0, MHOXKECTBO IEJIBIX YUCEN, OOBIKHOBEHHAs APOOb,
JecsTHYHas Jpo0b, CMEIIAHHOE YHCIO, PAaldOHAIBHOE YHCIO, MHOMXECTBO
palMoHANBHBIX YWCEN, UPPANMOHAIBHOE YHCIIO, KOPEHb CTEMEeHH N, JCHCTBUTEIHHOE
YUCJIO, MHOXECTBO JEACTBUTEIBHBIX YHCEN, TeOMETpUUYecKas HWHTEPIpeTaIus
HATypaTbHBIX, IEJIBIX, PAIMOHATBHBIX, TEUCTBUTEIBHBIX YHUCEIT;

- IOHUMAaTh W OOBACHATH PA3HUILY MEXKIY IO3UIIMOHHOW W HEMO3UIIMOHHOMN
CUCTEMaMU 3aIKCH YNCET;

- IEPEBOIUTH YMCIIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMBbI CUYUCIICHHS) B IPYTYIO;

- JIOKa3bIBaTh M HMCIOJB30BaTh MPU3HAKUA JETUMOCTH, CYMMbI U TPOU3BEACHUS
TIPY BBIMTOJTHCHUH BBIUMCIICHUH U PEIICHUH 3a]1a4;

- BBITIOJHATH OKPYTJICHUE PAIMOHABHBIX ¥ UPPAIMOHATBHBIX YUCEIN C 3aJaHHOM
TOYHOCTHIO;

- CPaBHHMBATh JEHCTBUTEIbHBIC YUCIIa PA3HBIMH CIIOCOOAMH;

- yIIOPSAI0YMBaTh YHCJIA, 3alMCAaHHBIC B BHUJIC OOBIKHOBEHHOW W JECATUYHOM
po0Ou, yncia, 3anicaHHble ¢ UCMOJIb30BaHUEM apu(METHUECKOr0 KBAJAPATHOTO KOPHS,
KOpHEH cTerneHu 00JIblle BTOPOH;




-naxoauth HOJl u HOK pa3ubiMu crioco6aMu ¥ UCIOJIb30BaTh UX MPHU PEUICHUU

3azay;

- BBINIOJIHATH BBIYUCICHHS W TPeoOpa3OBaHMs BBIPAKECHHUM, COJEPIKAIINX
JEWCTBUTEIBHBIE YUCIIA, B TOM YHCIIE€ KOPHU HAaTypalibHbIX CTEICHEH;

- BBINOJHATD CTaHJIapTHBIC TOXJIECTBEHHBIC npeoOpa3oBaHUs
TPUTOHOMETPHUECKUX, JTOTAPUPMUIECKUX, CTETICHHBIX, UPPAITMOHATBHBIX BBIPAKECHUN;
- C80O00HO ONepupoB8amsd YUCI08bIMU MHOHCECMBAMU NPU PEUleHUU 3a0aY,

- HOHUMAMb NPUYUHBL U OCHOBHbBLE UOCU PACUIUPEHUS YUCTOBBIX MHONMCECE,

- g1ademb OCHOBHLIMU NOHAMUAMU Meopuu  O0elUMOCMU NpU  peuleHuu

CMAaHOAPMHBIX
3a0ay;

- umems 6a306vle NPeOCMABIeHUsI 0 MHONCECHEe KOMNIEKCHbIX YUCe];

- €c80000HO BbINONHAMD MocoecmeeHHbvle npeobpazo8anus
MPUSOHOMEMPUYECKUX, T02APUDMULECKUX, CMENEHHBIX GbIPANCEHUL,

- 61ademo hopmynou ounoma Horomona;,

- NPUMEHAMb NpU peuleHuu 3a0ay meopemy o aureunom npeocmasienuu HO/J,
Kumatickyro meopemy 06 ocmamxkax, Manyio meopemy @epma;

- NpUMeHAmMb NpU peueHuy 3a0ad MmeopemuKo-4uciogvie @QYHKYuu: Yucio u
cymma oenumernei, hyukyuro Jdinepa,

- NpUMeHAMb  Npu  peuleHuu  3a0ay  yenHole  OpoOU, MHO20YNeHbl  C
oeticmeumenbHbIMU U YeablMu Ko duyuenmamu,

- 811ademsb NOHAMUAMU. NPUBOOUMbLE U HENPUBOOUMbLE MHOSOUNEHbL, NPUMEHSMb
UX npu peulenuu 3a0au,

- npumenamos npu pewieHuu 3a0ay OCHOBHYIO meopemy aneeopwvl; npocmeuuiue
@YHKYUU KOMNIEKCHOU NePeMeHHOl KaK 2eoMempuieckue npeoopazosanusl.

B noBceaHEeBHOI KU3HU M NIPU U3YYEHHH IPYTUX NMPEAMETOB:

- BBITIOJHATh U OOBSICHATH PE3YNbTaThl CPABHEHHS PE3YJIHTATOB BBIUMCICHUN
NpU PEIICHUU MPAKTUYECKUX 3a7ad, B TOM YHUCJIE NPUOIMKEHHBIX BBIYUCICHUH,
UCIIOJIB3YS pa3Hble CIOCOOBI CPaBHEHMUI;

- 3aIIUChIBATh, CPABHUBATh, OKPYTJISITh YUCJIOBBIC JIAHHBIE;

- COCTaBJIITh M OILICHUBATh Pa3HBIMU CIIOCOOAMU YHUCJIOBBIE BBIPAKECHUS TIPHU
pelIeHNU MPAaKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYrux yueOHBIX MPEIMETOB.

YpaBHeHMs M HEPABEHCTBA

- CB00OOIHO OTEepUPOBaAThH MOHITUSIMU: YPAaBHEHUE; HEPABEHCTBO; PABHOCUJILHBIE
YpaBHEHUSI U HEPABEHCTBA; YpPaBHEHUE, SIBIISIONIEECS CIEACTBUEM APYroro; ypaBHEHUS,
PaBHOCWJIbHBIC HA MHOYKECTBE; PABHOCHIIbHBIE TTPEOOPa30BaHUs ypaBHEHU;

- pemaTh pa3Hble BHUJbl YPABHEHUW M HEPABEHCTB M MX CUCTEM, B TOM YHUCJIE
HEKOTOpbIE ypaBHEHUS TPEThell W YETBEPTOW CTEIMEHEeW, IPOOHO-paIMOHATIBHBIC H
UppalmoHaIbHBIE;

- OBNAJCTh ~ OCHOBHBIMM  THUIIAMH  TIOKa3aTEJIbHBIX,  JOTAPU(PMUUYECKHUX,
UppalMoHaIbHbIX, CTETICHHBIX YPAaBHEHHM M HEPABEHCTB M CTaHAAPTHBIMU METOJaMU
WX PEIICHUIN U MPUMEHATh UX MPU PEIICHUH 3a/1a4;

- IPUMEHATH TeopeMy be3y K pelieHnio ypaBHEHNU;

- IPUMEHATH Teopemy Buera i pelieHuss HEKOTOPBIX YPaBHEHHUM CTENEHEU

BBIIIIE
BTOPOM;




- MIOHUMATh CMBICII TEOPEM O PaBHOCUIBHBIX U  HEPABHOCUIIbHBIX
npeo0pa3oBaHUAX YPABHEHUM U YMETh UX JI0KAa3bIBATh;

- BIIaJICTh METOJIaMU DEIICHUSI YPaBHEHHI, HEPAaBEHCTB W HX CHUCTEM, YMETh
BBIOHMpATh METO/ PEIICHUsI U 0OOCHOBBIBATH CBOM BHIOOD;

- ACIIOJIb30BAaTh METOJ] MHTEPBAJIOB [JIsl PEIICHHS HEPAaBEHCTB, B TOM YHCIIC
JIPpOOHO-PALIMOHANIBHBIX U BKIIOYAIOIINX B ce0s MPPallMOHAILHBIC BHIPAKEHUS;

- pemath anreOpanveckre ypaBHEHHS M HEPABEHCTBA W HX CHCTEMBI C
napaMeTpaMu aireOpandeckum U rpauueckum METoaMu;

- BIAJIETh pa3HbIMH METOJaMU J0Ka3aTeIbCTBA HEPABEHCTB;

- peliaTh ypaBHEHUS B LIEJIbIX YHCIIAX;

- u300pakaTh Ha  IJIOCKOCTM  MHOJKECTBa, 3aJlaBaéMble  ypaBHEHUSIMH,
HEPaBEHCTBAMHU U UX CUCTEMaMUu;

- CBOOOJTHO MCIOJIb30BaTh TOXKJIECTBEHHbIE MPEOOpa3OBaHUsl TMPU PEIICHUH
YPaBHEHUM U CUCTEM YPABHECHUU,

- C80000HO onpeoensimb Mun u eblOUpams Memoo peuieHus NOKA3amenbHbIX U
J102apuUPMUYEcKUx YpasHeHull U HepageHcms, UPPAYUOHANbHbIX VPAGHEHUU U
HepaseHcme, MpUSOHOMEMPUYECKUX YPABHEHUU U HEPABEHCME U UX CUCTEM,

- C800O00HO peuiams CUuCmembl TUHEUHbIX YPAGHEHULL,

- peuiams OCHO8HbLEe MUNbL YPAGHEHUU U HEPABEHCME C NAPAMEmMpPaMU;

- npUMeHAMsb npu peweHuu 3aoad nepasencmea Kowu-bynsakoeckozo, bepuynnu.

B noBceiHeBHOM KU3HM M IPH U3YUYEHUHU APYTUX NPeIMETOB:

- COCTaBJISITh M pellaTh ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI IMPHU PEIICHUU
3aJa4 U3 IpYrux y4yeOHbIX PEAMETOB;

- BBIMIOJIHATD OLIEHKY MPaBIONOAO00US pe3ylbTaToB, MOIYYaeMbIX MPHU PEIICHUU
3aJa4 U3 Ipyrux y4yeOHbIX MMPEIMETOB;

- COCTaBJISITh U PEIIaTh YPaBHEHUS U HEPABEHCTBA C IMapaMeTpamMu MpHU perieHun
3a]a4 U3 IpYrux y4yeOHbIX MPEIMETOB;

- COCTaBJISITh YypaBHEHHWE, HEPABEHCTBO WM WX CHCTEMY, OIMCHIBAIOIINE
pealbHyI0 CHUTYallMi0 WM TPUKIATHYI0 3a7ady, WHTEPHpPETUPOBATH IMOJyUYEHHBIC
pE3yNbTaThI;

- ICTIOJIB30BaTh TPOTPAMMHBIE CpPEICTBA IMPH PEIICHWH OTACIBHBIX KJIaCCOB
YPaBHEHUI U HEPABEHCTB.

DYyHKIUU

- Brnagetp moHATHSIMH: 3aBUCUMOCTh BEJIMYWH, (QYHKIIUS, apTYMEHT U 3HAUYCHUE
dbyHKuu, 0OJACTh OMNpEACTCHUs] W MHOXKECTBO 3HA4YeHWH (QyHKIuu, rpaduk
3aBUCUMOCTH, TIpauk (QYHKUHH, HYTU (QYHKIUH, MPOMEKYTKH 3HAKOMOCTOSIHCTBA,
BO3pacTaHWE Ha YHUCIOBOM IPOMEXKYTKE, yObIBAHME HA YHCIOBOM IPOMEXKYTKE,
HauOoNblllee W HaUMEHblLIee 3HaueHUs (YHKUMHM Ha YHUCIOBOM IPOMEXKYTKE,
nepuoanyeckast QyHKIs, IEPUOI, YETHASI M HeUETHAS (PYHKITUU; YMETh MPUMEHSTh 3TH
MOHSATHS TIPH PEIICHUH 3a71a4;

- BIAJIETh TOHSATHUEM: CTEMeHHas QYHKIH; CTpOoUTh €€ Tpaduk U YMETh
NPUMEHSATH CBOMCTBA CTETIEHHOUW (DYHKIIMU TIPH PEIICHUH 3a]1aY;

- BIAJeTh TMOHATHEM: T[IOKa3aTtenbHas (yHKIMA, DSKCIOHEHTAa; CTPOUTh HX
rpadvKu U yMETh IPUMEHSITh CBOMCTBA MOKA3aTeIbHON PYHKIIMK TIPH PEIICHUH 3a]1a4;

- BJAJETh MOHATHUEM: JIoTapudmuueckas GyHKLIHS; CTPOUTH €€ TpauK U yMeTh
MPUMEHSTH CBOMCTBA JorapupMuyeckor GyHKIMY MPU PEIICHUH 3a/1a4;



- BJIaJIETh MOHATHEM: TPUTOHOMETpUUYECKHe (YHKIHMH;, CTPOUTh UX TpaduKu U
YMETh IPUMEHSTH CBOMCTBA TPUTOHOMETPUUECKUX (DYHKIIMI MPU PEIICHUH 3a/1a4;

- BIAJCTh MOHATHEM: oOpaTHas (PYHKITUS; MPUMEHSTh 3TO TOHITHE TIPU PEIICHUH

3aj1ay;

- IPUMEHATh TPU  pEIICHWH 3aJad  CBOWCTBA  (YHKIWNA:  YETHOCTD,
MEePUOINIHOCTD, OTPAHUYEHHOCTH;

- IPUMEHATD MIPH PEIICHUH 3a7a4 peoOpa3oBanus rpadukoB QyHKIINHI;

- BIIQJIETh TOHATHUSIMU: YHUCJIOBBIC IOCIIEIOBATEILHOCTH, apupMeTUYecKas |
reoMeTpuYecKas Mporpeccuu;

- TMPUMEHSATh NPU PEIICHUU 3aJad CBOWCTBA U TMPU3HAKU apUPMETHUYECKON u
r€OMETPUUECKOU TTPOrPECCUM;

- 81a0emb NOHAMUEM: ACUMNIMOMA, YMemb €20 NPUMEHAMb NPU PeuleHUU 3a0ay;

- NPUMEHAMb Memoobl peuleHusi npocmetuiux ouppepeHyuanbHblX YpagHeHUll
nep8ozo u 86Mmopo2o NOPsioKoa.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHH APYTHUX NMPEIMETOB:

- OTIPEIEIATh MO TpauKaM W KCIIONB30BATh MPH PEIICHUU TPHUKIATHBIX 3a7a49
CBOMCTBa pEaJbHBIX IMPOIECCOB M 3aBUCUMOCTEH (HAMOOJBIIME W HAUMEHBIIINE
3HAYCHUS, TPOMEKYTKHA BO3pACTaHUS M YOBIBaHHS, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
ACUMIITOTHI, TOUKH Ieperuoda, mepruoa u T.11.), HHTEPIPETUPOBATh CBOWCTBA B KOHTEKCTE
KOHKPETHOM NPAKTUYECKON CUTYaIUU;

- OTIpENIEATh, 10 TpaduKkaM TIPOCTEHITNE XapaKTEPUCTUKU MEPHOIUUECKHIX
MPOIIECCOB B OMOJIOTUH, SKOHOMHKE, MY3bIKE, PAAMOCBSI3U U T.II. (AMIUIUTYAQ, IEPUO U
T.IL.).

DJIeMEHTBI MATEMATHYECKOT0 AHAJIN3A

- Briagers monsiTHEM: OECKOHEYHO YyOBIBaIOIIas reOMETPUYECKast MPOTPECCUsi U
YMETh IPUMEHSTH €r0 TP PEUICHUU 33]1a4;

- IPUMEHSTH ISl pEIICHUS 3a71a4 TEOPHIO TIPEIEIIOB;

- BJIAQJCTh MOHATHUAMH: OECKOHEYHO OOJIBIIINE YHCIIOBBIC IMOCIEAOBATEIILHOCTH H
OCCKOHEYHO MaJlble YHMCIIOBBIE ITOCJIEIO0BATEILHOCTH; YMETh CPAaBHHBATh OECKOHEYHO
OoJbIIMe U OECKOHEYHO MaJlble MOCIEA0BaTEIbHOCTH;

- BIAJICTh TIOHATHSIMU: TIPOU3BOIHAS (DYHKITMU B TOUYKE, MPOM3BOAHAS (YHKIIUM;

- BEIYHCIIATH MPOU3BOIHBIC dJIEMEHTAPHBIX (PYHKITUN U UX KOMOWHAIIHIA;,

- MCCIenoBaTh (PYHKITMM HA MOHOTOHHOCTD U SKCTPEMYMBI,

-CTPOUTHh TpaduKh W TPUMEHATH WX K PCEIICHUI0 3a7ad, B TOM YHCIE C

napameTpoM;

- BJIQJICTh TOHATHEM: KacaTelbHas K rpaduky (QPyHKIIUU; YMETh MPUMEHSTH €T0
IIPY pEIICHUY 3a]1a4;

- BIAJICTh TOHSITHSIMU: TIEPBOOOpA3HAasi, ONPEACIEHHBIA HHTETPAT;

- ipuMeHsTh TeopeMmy Hrrotona-Jleitoauia u e€ cneAcTBuUs 1)1 pEIIeHUs 3a/a4;

- €60000HO 61ademb CMAHOAPMHLIM ANNAPAMOM MAMEMAMUYecKo20 aAHAIU3A
0J151 BIYUCTCHUSL NPOUZBOOHBIX (DYHKYULL OOHOU NepeMeHHOU;

- CB0000HO  NpUMEHAmMb  annapam  Mamemamuieckoeo  aHamusa Ol
uccnedo8anusi QYHKYUut u nocmpoeHus: 2paguxkos, 8 MmMoMm 4Yucie UcCCied08aHusi Ha
8bINYKIIOCMb,

- Onepuposams NOHAMUEM Nepeo0OPA3HOU Ol peuleHUsl 3a0al,

- 061a0emb OCHOBHbIMU c8edeHuasMU 00 unmezpane Hviomona-Jletionuya u e2o
NPOCMetUUx NPUMEHEeHUSX,




- ONepuposams 6 CMAHOAPMHBIX CUMYAYUSIX NPOUZBOOHBIMU BbICULUX NOPSOKO8,

- yMemb NPUMEHAMb NPU peuleHul 3a0ay C8oLUCMEa HenpepbléHbIX QYHKYULL,

- yMemb NPUMeHAms npu peulenuu 3a0ay meopemsl Beliepwmpacca,

- ymMemb  8bINOIHAMbL  NPUOIUNCEHHBIE — BLIYUCTEHUS — (MemOObl  peueHuUs
VPaBHeHUl, 8bIYUCIEHUSI ONPEOeNIEHHO20 UHmMe2paa);

- YyMemb NpUMEHAMb NPUNONHCEHUS NPOUZBOOHOU U ONPEOEeNEHHO20 UHMe2pala K
peuienuio 3a0a4 ecmecmeo3HaAHUsL,

- 81a0emb NOHAMUAMU. 8MOPAs NPOU3BOOHAs, BbLINYKIOCMb 2paghuxa QyHKyuu,
yMemby uUcciedo8ams QYHKYUIO Ha GbINYKILOCHb.

B noBceHeBHOM KU3HHU M NPH U3YYEHUH APYTUX MPEIMETOB:

- pemiath TPUKIAIHBIE 3a/addl U3 OWOJIOTHH, (DU3WKH, XUMHU, SKOHOMHKH H
JIPYTHX TPEAMETOB, CBSI3aHHBIE C HCCICAOBAaHHEM XapaKTEPUCTUK TIPOIECCOB,
WHTEPIIPETUPOBATH MMOJTYICHHBIC PE3YJIbTATHI.

KomMOuHATOpUKA, BEPOATHOCTh U CTATUCTUKA, JIOTHUKA U Teopus rpados

- OnepupoBaTh OCHOBHBIMH OIHUCATEIHHBIMH XapAaKTEPUCTHKAMHU YHCIIOBOTO
HaOopa; MOHATUSAMU: TEHEPATbHAS COBOKYITHOCThH M BRIOOPKA,;

- OTICpUPOBATh TOHATHUSMHU: YacCTOTAa W BEPOATHOCTh COOBITHS, CyMMa W
MIPOU3BEIICHUE BEPOSTHOCTEH; BBIYHUCIATH BEPOSITHOCTH COOBITHI HAa OCHOBE IMOJCYETA
YHUCIIa HCXOJIOB;

- BJIQJICTh OCHOBHBIMH IOHATHUSAMH KOMOWHATOPUKH M YMETh MPUMEHATH UX MPHU
pEIICHNH 3a/1a9;

- UMETb TPE/ICTABICHHE 00 OCHOBAX TEOPUU BEPOSITHOCTEH;

- MMETh MPEJICTABICHUE O TUCKPETHBIX U HETPEPHIBHBIX CIYYaHBIX BEITUIHMHAX
U pacrpeeieHus X, 0 He3aBUCUMOCTHU CITyYalHbIX BEJIUYUH;

- UMETh TMPEJCTaBICHUE O MaTEeMaTUYECKOM OXHUIAHUM W JUCIEPCHH

CIIy4alHbIX
BCJIMYHH;

- UMETh MPEACTABICHHE O COBMECTHBIX PACTIPEICICHUSIX CITyYaliHBIX BEIIMYNH;

- TIOHMMATh CYTh 3aKOHA OOJBIIMX YHUCET W BBIOOPOYHOTO METOJIa W3MEPCHHUS
BEPOSATHOCTEW;

- MMETH MPEACTABICHHE O HOPMAJIBLHOM pacipee/ieHuH U MpuMepax HOpMaJIbHO
pacnpenenEHHbIX CIyYalHbIX BEJIUYWH;

- UMETh TIPEICTABIICHUE O KOPPEISAIUN CTy4YalHbIX BEJINYNH;

- uMemsb npedcmasierHue 0 YeHMpaIbHoOU NPeoeilbHOl meopeme;

- umems npeocmasieHue 0 BblOOPOUHOM KOIppuyuenme ropperayuu u
JIUHEUHOU pecpeccuil;

- umems npedcmasieHue O CMAMUCMUYECKUX 2UNome3ax U npogepke
CMAamuCmuyecKou 2unome3sl, 0 CMamuUcmuKe Kpumepusl u e€ yposHe 3Ha4UMoCmu,

-umMemv  NpeocmasieHue 0 - C6A3U  OMNUPUYECKUX U  1MeopemuieckKux

pacnpeodenenuti,

- UMems npedcmasierue 0 KoOOUpo8aHuu, 0BOUYHOU 3aNUCU, OBOULHOM Oepese;

- 81a0emb OCHOBHLIMU NOHAMUAMU Mmeopuu 2pagos (epag, eepuwuna, pebdpo,
cmenenb GepullHblL, NYMb 8 2page) u ymems NPUMeHImMd Ux npu peueHul 3a0ay,

-uMems npeocmasgienue 0 0epesvix U yMemb NPUMEHAMb e20 NpU peuleHuu

3a0au;

- gnademv NOHAMUEM. CEA3ZHOCMb, YMeMb NPUMEHAMb KOMNOHEHMbl CE3HOCTU
npu peutenuu 3a0ay,




- yMemb 0Cyujecmensams nymu no péopam, 06xoovl péoep u epuun epagha;

- umemsv npeocmasieHue 06 OJineposom u I amurbmonogom nymu, umems
npeocmaeienue 0 mpyoHocmu 3a0ayu Haxoxcoenus I amunbmonosa nymu,

- g1a0emsb NOHAMUAMU. KOHEUHble CUEMMHbLE MHONCECMBA,; CUEMMHbLE MHOMNCECMEBA,
yMemb NPUMEHAMb UX NPU peueHuy 3a0a4;

- yMemv NPUMEHAMb MeMo0 MAmMeMamuyeckol UHOYKYUU,

- yMemv npuMeHams npunyun Jupuxie npu peueHuu 3a0ay.

B noBce1HeBHOM KM3HU M NIPH U3yYE€HHUH APYTUX NMPeAMETOB:

- BBIYHCJIATh WK OIICHUBATh BEPOSITHOCTU COOBITUN B PEAIbHON KU3HH;

- BHIOMPATh METO/IbI MOAXO/ISIIETO MPECTABICHUS U 00paOOTKH TaHHBIX.

TexcroBbIe 3a1a4U

- PemaTe pa3nbie 3a7a4u MOBBIIIEHHOW TPYIHOCTH;

- QaHAJIM3UPOBATH YCIOBHME 3a/1aud, BbIOMpATh ONTHUMAIbHBIA METOJ PEIICHHUS
3aJlayu, pacCMaTpUBas Pa3InIHbIe METObL;

- CTPOUTH MOJENb PEIICHUs 3a/Ja4yd, MPOBOAUTH MOKA3aTeIbHBIC PACCYKICHUS
TIPY pEIICHUH 3a]1a9H;

- pemaTh 3aa4u, Tpedyrolue nepedopa ONTUMAIBHOTO Pe3yIbTara;

- aHAJIM3WPOBATh W HWHTEPIPETUPOBAHUS TOJYYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 337]a4, BEIOMPATh PEIICHUs, HE MPOTUBOPEUAIIe KOHTEKCTY;

- IEPEBOJUTH TPU PEIICHUU 3a7aud WHPOPMAIMI0 U3 OAHOW (OPMBI 3aIUCH B
JIPYTYI0, HCIIOJB3YS TPU HEOOXOUMOCTH CXEMBI, TAOMUIbI, TpAQUKH, JUATPAMMBI.

B noBceHeBHOM KNU3HU M NIPH U3yYE€HHH APYTrUX MPeIMETOB:

- pemaTh NpakTUYECKUe 3a7a41 U 3a/1a4d U3 JPYTUX MPeIMETOB.

IF'EOMETPUA

- Bnanmers reomeTpuuecKMMH TOHSATHUSMU TPU PEHICHUM 33724 U MPOBEIACHHUH
MaTEeMaTUYECKUX PACCYXKIACHUM;

- CAMOCTOSITEILHO  (POPMYJIIMPOBATH  OMPEICICHUSI TEOMETPUYECKUX (Uryp,
BBIJIBUTATh THIIOTE3bl O HOBBIX CBOWCTBAX M TMpPHU3HAKAX TEOMETPHUECKUX (GUTYp |
00OCHOBBIBATh WJIM OIPOBEPraTh MX, 0000IIATh WM KOHKPETU3UPOBATh PE3yIbTaThl Ha
HOBBIE KJIacChl (PUTYp, TIPOBOAUTH B HECIOXKHBIX CIydasx Kiaccuukanuio Quryp mo
pa3TUYHBIM OCHOBAHUSIM;

- ICCNIEIOBaTh ~ YEPTEXKH, BKIOYas  KOMOWHAIMM  (GuUryp,  HU3BICKATh,
WHTEPIIPETUPOBATH U MTPEOOPa30BHIBATH HHPOPMAIUIO, TIPEJCTABICHHYIO Ha YEPTEKE;

- pemaTh 3a7add TE€OMETPUUYECKOTO COJECp)KaHUs, B TOM YHCIIE B CHUTYallUsX,
KOT/Ia QJITOPUTM PEIICHUS HE CJIETYyeT SIBHO U3 YCIIOBUS, BHIMIOIHATH HEOOXOUMBIC JIJIs
pelieHus] 3aJa4d  JIOTIOJIHUTENbHBIE TOCTPOCHUS, WCCIEAOBATh BO3MOXKHOCTH
MIPUMEHEHUS TeopeM U HOPMYJ I PEIICHHS 33714,

- YMETh (JOPMYJIMPOBATH U JOKA3HIBATH TECOMETPUUECKHUE YTBEPIKICHHUSI,;

-BJIaJICTh TOHATHUSIMU CTEPEOMETPHH: TMpU3Ma, MapajUieJenunes, Mupamuia,

TeTpadp;

- IMETh TPEJCTaBIIEHUSI 00 aKCHMOMaxX CTEPEOMETPUH U CIEACTBHUSIX M3 HUX U
YMETh IPUMEHSTh UX MPU PEIICHUH 3a/1a4;

- YMETh CTPOUTH CEUEHUS MHOTOTPAHHUKOB C WCIOJB30BAaHUEM Pa3TMYHBIX
METOJIOB, B TOM YHCJIE METO/Ia CJIC/IOB;

- IMETh TPEACTABICHUE O CKPEIIMBAIOIINXCS MPSAMBIX B MPOCTPAHCTBE U YMETh
HAXOJIUTh YTOJI U PACCTOSIHUE MEXY HUMU;




- MPUMEHSTH TEOPEMBI O MAPAIIICITBHOCTH MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
NIPH PEIICHUH 3a]1a4;

- YMETh MPUMEHSITH MapajIeIbHOE IPOSKTUPOBAHUE ISl H300paxkeHus Guryp;

- YMETh MPUMEHITh NEPICHAUKYISIPHOCTH TPSIMOM M TUIOCKOCTH TPH PEIICHUN

3ajady;

- BIAJCTh TOHSTHSIMHU OPTOTOHAJIBHOTO TPOSKTHPOBAHWS, HAKIOHHBIX W HUX
MPOCKITNH, YMETh IPUMEHATH TEOPEMY O TPEX MEPIICHINKYIISIpaxX MPHU PEIICHNUHN 3a]1a4;

- BJIAQJICTHh MOHATUSMHU PACCTOSHUSA MEXTY (UTYpaMu B MPOCTPAHCTBE, OOIIETO
MEPIICHIUKYIIApA JIBYX CKPEHIMBAIOMIMXCS TPSMBIX W YMETh NPUMEHSATH WX TIpU
pEIICHNY 3a]1a9;

- BIIQJICTh TIOHATHEM yTJIa MEXKY MPSIMOH U TUIOCKOCTHIO U YMETh MPUMEHSTH €TO0
IIPH PEIICHUH 3a]1a4;

- BIIQJCTh TMOHATHUSAMH JBYTPAaHHOTO VyIja, yria MEXIy I[JIOCKOCTSIMH,
NEPHEHANKYIISAPHBIX IJIOCKOCTEN U YMETh MIPUMEHSTh UX MPU PEIICHUH 3a/1a4;

- BJAQJCTh MOHATHUSAMHU IIPHU3MBI, IMapajuIielienuIea U MPUMEHSATh CBOHWCTBA
napasuieNienumnea Ipyu peleHny 3a1ag;

- BJIAJICTh MOHSATHEM TMPSIMOYTOJHHOTO MapaJUICIICIUIICIa U IPUMEHSITh €T0 TIPH
pEIICHNUH 3a/1a9;

- BIAJCTh TOHATHUSIMU THPAMUIbLI, BUABI MHPAMHJ, DJIEMEHTOB NPABUIHHOU
MUpaMUIbl 1 YMETh MPUMEHSITh HX TP PEIICHUH 3a]1a4;

- umMemsb npedcmasierue o meopeme Jiijiepd, PaBUIHHBIX MHOTOTpAaHHUKAX;

- BIAJCTh TOHATHEM IUIOMAAM TIOBEPXHOCTEH MHOTOIPAaHHUKOB U YMETh
MPUMEHSITH €ro NP PEIICHUN 3a]1a4;

- BIAJCTh TOHSATUSAMM Tejla BpalleHUs, CEUeHUs IWIMHIpA, KOHyca, Iapa u
cdepsl 1 yMETh TPUMEHSThH UX MPU PEIICHUH 3a]1ay;

- BIIQJICTh TIOHSATHEM KacaTeIbHBIX MPSMBIX W TJIOCKOCTEH W yMETh MPUMEHSTh
€ro IpH pelieHu  3ajady;

- IMETh TIPEACTABJICHUS O BIMCAHHBIX U OMMMCAHHBIX c(hepax W yMeTb NPUMEHSTh
WX MPU PEIICHUH 3a/1a9;

- BIQJICTh TOHATHAMH O00BEMA, 0O0BEMOB MHOTOTPAHHHMKOB, TEJI BpaIlecHUS M
MPUMEHSTh UX MPU PEIICHUH 3a/1a9;

- UIMETh TPEJCTaBICHHWE O pa3BEPTKE IWIMHAPA ¢ KOHYyca, TUIOIIATU
MMOBEPXHOCTH IMIIMHJIPA M KOHYCA U YMETh PUMEHSTH €T0 TIPH PEIICHUH 337124,

- UMETh MPEACTABJICHHE O TUIOMAAN CPEphl U YMETh MPUMEHSTH €T0 TIPU PEIICHUH

3ajay;

- YMETh peniaTh 3aJja4i Ha KOMOWHAIIMK MHOTOTPAHHUKOB U TEJI BPAIICHUS,

- UMETh IPEJICTABIICHUE O MOJAOOMH B IPOCTPAHCTBE M YMETh PEIIaTh 3a/1auyu Ha
OTHOIIIEHUE 00BEMOB U TUIONIA/ICH MTOBEPXHOCTEH MOAOOHBIX (DUTYD;

- umemsv npeocmasienue 06 aKkCUOMamuiecKkom memooe,

- 81a0emb NOHAMUEM 2e0MEeMPUIECKUX Mecnm Mo4eKk 8 NPOCMpAaHcmee u ymems
NPUMEHAMb €20 OJIA peuleHus 3a0a4,

- yMemb npuMeHsams OJis peuleHust 3a0ay C80UCMBA NIOCKUX U 08Y2PAHHBIX V2ll08
MPEXSPAHHO20 Yeld, meopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yela,

- 81a0emb NOHAMUEM NePREeHOUKYIAPHOLO CeUeHUs NPUMbL U YMemb NPUMEHIMb
€20 npu peweHuu 3a0ay,

- umemsv npedcmasierue 0 080UCMBEEHHOCMU NPABUTbHBIX MHO202PAHHUKOB,



- 81a0emv NOHAMUAMU YEHMPATbHO20 NPOEKMUPOBAHUS. U NAPALIENIbHO20
NPOEKMUPOBAHUSL U NPUMEHAMb UX NpU NOCMPOCHUU CeYeHUll MHO202PAHHUKOS
MemoooM NpoeKyutl;

- uMemb npedcmasienue o0 pa3eeépmKe MHO20SPAHHUKA U Kpamyauuiem nymu Ha
HOBEPXHOCNU MHO202PDAHHUKA,

- uMemb npedcmasieHue 0 KOHU4EeCKUX CeUeHUsIX,

- UMemb npeodcmasiienue o Kacarowuxcs cgepax u KoMouHayuy mei 6paujeHus u
YMemyb NPUMEHAMb €20 NPU peueHul 3a0ad,

- NPpUMEHAMb NpU  peuleHuu 3a0ay  QOPMYLy pACCMOAHUS OM  MOYKU OO

NIOCKOCIU,

- gnadems PA3HLIMU CNOCOOAMU  3A0AHUSL NPAMOU YPABHEHUAMU U YMemb
NPUMEHAMb UX NPU peuleHUuU 3a0a4,

- NPUMEHAMb NpU peuleHuu 3a0a4 U 00KA3amenrbCmee meopem GeKmOpPHblil
Memoo u Memoo KOOPOUHAN,

- umembs npeocmasiieHue 00 aKkcuomax o6véma, npumeHsIms Gopmynvl 00vEMO8
NPAMOY20/IbHO20 NApajlielenunedd, npumsvl U NUpPamudsvl, mempadropa npu peuleHuu
3a0au;

- NPUMEHAMb MeopeMbl 00 OMHOULEHUSX 00BEMOB NPU peueHuU 3a0ad,

- NpUMEHAMb UHMe2pan Ol BblYUCIeHUs 00bEMO8 U NoGepXHOCmel mei
8paujenus, 8bIYUCIeHUS NIOUAOU CHepuyecko20 nosaca U 00bema waposozo Closi;

- uMemb npeocmasgieHue O OBUNCEHUSIX 6 NPOCMPAHCmeEe: NapaiieibHOM
nepeHoce, CUMMEMpPUU OMHOCUMENbHO NIOCKOCMU, YEHMPAIbHOU CUMMempuUll,
no8opome OMHOCUMENbHO NPIAMOU, SUHMOBOU CUMMEMPUU — U YMemb NPUMEHIMb €20
npu peulenuuy 3a0ay,

- uMemb npedcmasgierue o niouaou OpMmoSOHAILHOU NPOEKYUU,

- uMemsb npeocmaegienue 0 MpEXSPaAHHOM U MHO2OCPAHHOM Yele U NPUMEHSIMb
CBOUCMBA NIOCKUX Y2TI08 MHO202PAHHO20 Vella NPU peuleHul 3a0ay,

- UMemv npeocmasieHue 0 Hnpeoobpaz’08anuu NOOoOUs, 20MOmMemuu U ymemso
NPUMEHAMb UX NPU PeUeHUU 3a0ay, YyMemsb peulams 3a0ayu Ha NI0CKOCMU Memooamu
cmepeomempuu,

- yMemb NpUMeHsms hopmynsl 00bEM08 Npu peueHuu 3a0ay.

B noBce1HeBHOM KM3HU M TIPH U3yYE€HHHU APYTUX NMPEIMETOB:

- COCTaBIIATh C  HWCIOJb30BAHHEM  CBOMCTB  T€OMETPHUYECKUX  (PUTYD
MaTEeMaTHYeCKHE MOJIENH IS PEIICHUs 3aJad MPaKTUYECKOTo XapakTepa W 3adad U3
CMEXHBIX JUCIUILUINH, HWCCIEAOBATh TOJYYCHHBIE MOJEIN W HHTEPIPETHPOBATH
pe3ynbTar.

BeKTOpbI M KOOP/IMHATHI B IPOCTPAHCTBE

- BnageTs moHATHSIMU BEKTOPOB U MX KOOPJIUHAT;

- YMETh BBITIOJHSATH OTIEPAllUU HAJl BEKTOPaMU;

- ICTIOJIB30BAaTh CKAJIIPHOE MPOU3BEICHUE BEKTOPOB IIPH PEIICHUH 337124,

- IPUMEHATh ypaBHEHUE ILJIOCKOCTH, (POPMYIIy PACCTOSHHS MEXKIY TOYKAMH,
ypaBHEHUE Chepsl ITPH PEIICHNUHN 3a/1a4;

- IPUMEHSATH BEKTOPHI K METOJ] KOOPJAWHAT B TIPOCTPAHCTBE NIPH PEIICHUH 3a]1a4;

- Haxo0ums 00vbEéM napanieirenuneoa U mempa’0pd, 3a0aHHbIX KOOPOUHAMAMU

CBOUX
BEPUIUH,
-3a0a8amv NPAMYI0 8 NPOCMPAHCMEe,




- HAX00UMb paccmosiHue om Mmo4ku 00 NIOCKOCMU 8 cucmeme KOOPOUHAm,

- HAX00UMb PACCMOSIHUE MeNHCOY CKPeWUBAIOWUMUC NPAMBIMU, 3A0AHHLIMU 8
cucmeme KOOpOUHam.

HcTopus U MeTOAbI MATEMATHKH

- IMeTh mipeAcTaBICHUE O BKJIAJIC BBIAAIONTUXCSI MAaTEMaTUKOB B Pa3BUTHE HAYKH;

- TOHUMATh POJIb MATEMATUKH B pa3BUTHU Poccuu;

- HCIIOJh30BaTh OCHOBHBIC METOJIBI JI0KA3aTEIbCTBA, MPOBOJIUTH JOKA3aTEILCTBO
Y BBITIOJHATH OITPOBEPIKEHNUE;

- IPUMEHATH OCHOBHBIC METO/IbI PEIICHUSI MaTEMaTHIECKHX 3a71a4;

- Ha OCHOBE MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJE XapaKTepU30BaTh
KpPacoTy W COBEPIICHCTBO OKPYXKAIOIIETO MHUPa U MPOU3BEICHUI UCKYCCTBA;

- MPUMEHATh  TMPOCTEHINME  MPOrpaMMHBIE  CPEICTBA H  DJIGKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TTPH PEIICHUN MAaTeMAaTHYECKUX 3a/1a4;

- TIOJIb30BAThCSA NPUKIAJHBIMU TPOrpaMMaMH U TPOrpaMMaMU CHUMBOJIBHBIX
BBEIYHCIICHUN JJTSI ICCIICTIOBAHUS MaTEeMaTHIECKIX 00BbEKTOB;

- NPUMEHAMb MamemMamuyecKue 3HaAHUs K UCCIe008AHUI0 OKPYHCAIOWe20 MUpa
(MoOenuposanue Gusuyeckux npoyeccos, 3a0aiu IKOHOMUKLU).

COAEPKXAHUE KYPCA
AJITEBPBI U HAYAJI MATEMATHUYECKOI'O AHAJIUM3A
(yriiy01éHHbIH YPOBEHb)

DJIEeMEHThI TEOPUH MHOKECTB M MATEMAaTHYCCKOM JIOTUKH

[Tondatre MHOXeCTBa. XapaKTEPUCTUYECKOE CBOWMCTBO, 3JIEMEHT MHOXECTBA,
MycToe, KOHEYHOe, OeckoHeuHoe MHOkecTBa. (CrmocoObl 3alaHusi MHOXECTB.
[TogMHOXkecTBO. OTHOIIEHUS TPUHAJIEKHOCTH, BKIIOYEHUs, paBeHCTBa. Onepanuu
HaJl MHOXXECTBaMH, HX WIUIIOCTpPAllUM C TOMOIILI0 KpyroB Oiinepa. Cuémuvie u
HecuémHvle MHOMCeCmad.

WNctuHHBIE ¥ JIOKHBIE BBbICKa3bIBaHWS  (YTBEPXKJICHHS), OINEpalvu  Haj

BBICKA3bIBAHUSIMH.

KBaHTOpHI CylIeCTBOBAaHUS U BCEOOIIHOCTU. A1eebpa 8b1CKA3bIBAHUII.

3akoHbl JOTUKU. OcHoBHbIe no2udeckue npasuia. PemeHne JOruuecknx 3aaad C
MCIMOJIb30BaHUEM KPYroB Dujepa.

YmozakmoueHuss. OO0OCHOBaHME U JI0KA3aTEIbCTBO B MaTeMaTuke. OrnpeeneHus.
Teopembl. Buowi Ooxazamenvcms. Mamemamuueckasi unOyKyus. Y TBEPKICHUS:
oOpaTHOE MaHHOMY, NPOMUBONONOIHCHOE, 0OpamHoe NpomugonoioxcHomy. llpusHak u
CBOMCTBO, HEOOXOUMBIC U IOCTATOYHBIC YCIOBHSI.

Yucaa U BbIPAKEHUS

MHoOXkecTBa HaTypalbHbBIX, LEJNbIX, PAMOHAIBHBIX, JICHUCTBUTEIBHBIX YHCEN.
MHOK€ECTBO KOMIUIEKCHBIX YHCeN. [[eMCTBUS C KOMIUIEKCHBIMU YucaaMu. KoMILIEKCHO
COMpsDKEHHBIE 4uciaa. Monaynb W apryMeHT 4Yucia. IpucoHomempuyeckas @opma
KOMNJEKCHO20 YUCa.

Pannannas mepa yrna. TpuroHomerpuueckass OKpy>XHOCTh. CHHYC, KOCHHYC,
TaHFeHC U KOTaHTeHC uucia. TpuroHomerpudeckue (opMynbl TPUBEICHUS U
CIOXKeHMs, (OpMYJIbI JBOWMHOTO M MOJIOBUHHOTO yria. IIpeoOpa3oBaHue CymMMBbI U
pPa3HOCTH  TPUTOHOMETPUYECKMX  (YHKIIMH B  TPOU3BEACHHUE U OOpaTHBIC
npeoOpa3oBaHuUs.




Crenenbp C JEWCTBUTEIBHBIM IIOKa3aTEleM, CBOWCTBa cTeneHd. Ywucimo e.
Jlorapudwm, cBoiicTBa siorapudma. J[ecsITUHUHBIN 1 HATYpaIbHBIN JOoTrapru(MbI.

ToxxnecTBeHHBIE TPeOOpPa30BaHUS TPUTOHOMETPUUYECKUX, JOTAPUPMUUYECKHUX,
CTEIICHHBIX U UPPAMOHATBHBIX BBIPAKCHUIM.

Metoa MaTeMaTU4eCKOM MHTYKIIUH.

Ocnoenas meopema apugpmemuxu. Ocmamxu u cpasnenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamxax. Manas meopema @epma. Cucmemvl cuucienus,
omauuHvle om OecamuuHvlx. QPyuKkyus Duaepa, UYUCIO U CYyMMA Oerumenell
HamypaibLHO20 YUcCida.

OcHosHasa meopema anzeopwi. [Ipueooumvie u HenpusoOUMbLE MHO2OUIEHBL.
Cummempuueckue MHo2ouensl. Llenouuciennvie u Yyeio3HauHvle MHO20UIeHbL.

YpaBHeHUS U HEPABEHCTBA

YpaBHEHUE, ABISIOLIEECS CIEACTBHEM JPYroro YpaBHEHUS; YpPaBHEHUS,
PaBHOCHJIbHBIE HA MHOXECTBE, PABHOCHIIbHBIE PE0Opa30BaHusl yPABHEHHM.

Tpuronomerpuyeckue, MokKazaTeiabHbIe, JOrapu(pMUUYECKUEe U HUPpPALMOHAIbHBIE
YPAaBHEHMS U HEPABEHCTBA. TUIIbl ypaBHEHNU. Pelienne ypaBHEHN 1 HEPABEHCTB.

Metoa MHTEpBAJIOB JJis PEIICHUsT HEpaBeHCTB. ['paduueckrue METOAbl pPeIIeHUs
YPaBHEHUM W HEPAaBEHCTB. PelleHne ypaBHEHHM W HEPABEHCTB, COAEP KaIMX
IIEPEMEHHYIO IO/ 3HAKOM MOJYJIS.

CucteMbl TPUTOHOMETPUYECKUX, MOKA3ATENbHBIX, JOTAPUPMUUECKUX H
uppaluoHaibHbIX ypaBHeHUU. CHCTEMBI TPUTOHOMETPUYECKUX, TOKa3aTEIbHBIX,
JorapuMUUYECKUX U UPPAYUOHATIbHBIX HEPABEHCTB.

YpaBHEHMs, CHUCTEMBl ypaBHEHUW C Iapamerpamu. Hepasencmea ¢

napamempamu.

Pewenue ypasnenuii cmenenu 6vluie 6mopou cneyuanvbHvix 6uoos. Popmyivi

Buema.

Teopema be3y. [luogpanmoswi ypasnenus. Peuienue ypasHenuti 8 KOMNJIEKCHbIX YUCIAX.

Hepasencmea o cpeonux. Hepasencmeo beprynnu.

DYyHKIUU

OyHKIMS U €€ CBOMCTBA; HYIM (DYHKIHUHU, TPOMEXYTKH 3HAKOIMOCTOSHCTBA,
MOHOTOHHOCTh. HaumbOonbpliee u HauMeHbluee 3HaueHUs QyHkuuu. [lepumonnueckas
byHkius U e€ HauMeHbIIUM mnepuos. YETHble U Heu€THble (QyHKUMH. DyHKyuu
«OpobOHas wacms YuCIa»

U «yenas 4acmov Yuciar»

B3aumuo oOpartnbie ¢yHkiuu. ['paduku B3amMHO 0OpaTHBIX (QYHKITHI.
Tpuronomerpuueckre (PyHKIIMU YKUCIOBOTO apryMeHTa , ,

CpoiictBa u rpaduku  TpUroHOMeTpuueckux  (Qynkruii.  OOpaTHBIC
TpUTOHOMETpHUUECKHE (PYHKIIUU, UX TIIaBHBIC 3HAYCHUS, CBOMCTBA U TpaduKu.

CrerneHHas, TOKaszarenbHas, Jorapupmudeckas (QYHKIMUA, WX CBOWCTBA U

rpaduku. [IpeoOpa3zoBanus rpagukoB (GYyHKIHA: CIBUT, YMHOXXEHHUE HA YHCIIO,

CUMMETPHUS
OTHOCHUTEJNIBHO KOOPJIAMHATHBIX OCEN M Hayana KOOpJIUHAT.

JIEMEHThl MATEMATHYECKOI0 AaHAJIN3a

beckoHeuHo Masnble U OECKOHEUHO OOJBIIME YHUCIOBBIE MOCIEAOBATEIILHOCTH.

IIpenen
YUCJIOBOM  TOCIIEOBATENbHOCTA.  beckoHeuHO  yObIBarolas  IreoMeTpUyecKas
IIpOrpeccHsl.




[Tonarue mnpenena ¢yHKIUU B Touke. [lonamue npedera yukyuu 8
beckoneuHocmu.
Acumnmomul epaguxa ¢ynxkyuu. HenpepriBHOCTS hyHKIMU. Céolicmea HenpepvieHbix
@yHKyuil.
Teopema Betiepuwmpacca 0ns Henpepvl8HbIX (HYHKYUIL.
Huddepenuupyemocts ¢pyHkiuu. [IponsBoanas Gpynkuuu B Touke. Kacatenbnas
K rpapuky ¢yHknun. [eomerpuueckuii W (PU3NYECKUN CMBICT TPOU3BOJHOM.

Ilpumenenue
npouzeoonol 6 @usuxe. Ilpou3BojgHbIe dSJeMeHTapHbIX (QyHKumd. I[lpaBuia
nuddepeHupoBaHus.

Bmopas npouszeoonas, eé ceomempuueckuil u pusuyecKuii CMulCI.

Touku sxcTpemMyma (MakcumMyma U MUHUMyMa). MccrnenoBanue sneMeHTapHBIX
GyHKUMNA HA TOYKH SKCTpeMyMa, HauOoJblllee U HaMMEHbIlIee 3HaYEHUs C MOMOIIBIO
NpoU3BOAHOU. [locmpoenue epaguxos @ymkyuii ¢ NOMOWBIO  NPOU3BOOHBIX.
IIpumenenue npouzso0Hol npu pewieHuU NPUKIAOHBIX 3a0ay HA MAKCUMYM U MUHUMYM.

ITepBooOpaznas. Heomnpenenéuusiit unrerpan. IlepBooOpasHbie 3jIeMEHTapHBIX
¢bynkumid. Ilnomaas kpuBosuHelHOM Tpaneuud. Dopmyna Herortona-JleloHuna.
Onpenenéuupiii uHTErpai. BeruucieHue miomanei miockux QUryp u oo6wémos men
8pawenusl ¢ NOMOWbIO UHMe2pad.

Hugepenyuanvuvie ypasnenus nepeoco u 6mopozo nopsoxa.

KoMOMHATOPHKA, BEPOSITHOCTH U CTATUCTHKA,

JIOTMKA ¥ Teopus rpados

[IpaBuno mnpousBenaeHuss B komOuHatopuke. CoenuHeHuss 0e€3 MOBTOPEHUH.
Coueranus u ux cpoiictBa. bunom Herotona. Coeournenus ¢ nosmopenusmu.

BepositHocTh  coObiTsi. CymMma  BEpOSTHOCTEH HECOBMECTHBIX  COOBITHH.
[IpoTuBOMOIOKHBIE COOBITUS. YCIOBHAs BEPOATHOCTh. He3aBucuMbIe COOBITHS.
[IpousBenenne BeposSTHOCTEN HE3aBUCUMBIX coObITHH. Dopmyna bepuymnu. @opmyina
nojHoM BepositHocTu. Dopmyna balieca.

Beposmnocmuoe npocmpancmeo. Axcuomvl meopuu 6eposmHocmen.

JIUCKpETHBIE CIly4allHble BEIWYMHBI M UX pacnpenencHus. (CoBMECTHbIE
pacripenenenus. PacnpeneneHre CymMMbl M HPOU3BEICHHS HE3ABUCUMBIX CIy4alHBIX
BEJIMYMH. MaremMaTndyeckoe OXUJAaHUE U JUCIEPCHUS  CIYyYallHOW  BEJIMYUHBI.
MaremMatnieckoe OKHAaHUE U TUCIIEPCUS] CYMMBI CITYYalHBIX BEJIMYHH.

bunapnas cnywaliHas BelW4ynHA, pacnpenesieHne beprymm. ['eomerpuueckoe
pacripenenenue. bunomuanpHOE pacupenesieHue U ero CBOMCTBA.

HenpeppiBHble ciyyaliHble BenuduHbl. IImoTHOCTE BeposTHOCTH. DyHKIUA
pactpenenenus. PaBHomepHoe pacnpeneneHue.

Hopmansnoe pacnpenenenue. @ynkiusa Jlamraca. IlapameTpsl HOpMaIbHOTO
pacnpenenenud. [IpuMepsl ciiydyaliHbIX BEJIWYHH, TOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY
(mOTrpenIHOCTh U3MEPEHUM, POCT YEIIOBEKA).

3axon 6onvuwiux uucen. BvloopouHviti memoo usmepenus eeposamuocmeu. Ponv
3aKOHA DOILUIUX HUCeTl 8 HAYKe, npupooe u oduecmae.

Koppensuus nByx cinydaitHbix BeanduH. [lousTue o koadduiiuenTe Koppesiuu.

Cmamucmuueckasa sunomesza. Cmamucmuyeckue kpumepuu. Cmamucmuieckas

3Hauumocmo. [Iposepka npocmetiuiux cunomes.

OcHosHble nousimusi meopuu epaghos.




COAEPKAHUE KYPCA ITEOMETPUH
(Yriy0JiéHHbBII YPOBEHD)

OCHOBHBIC TIOHSITUSI TEOMETPUU B MPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U
CIIECTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

[locTpoeHne cedyeHHii MHOTOTPaHHUKOB METOAOM cienoB. lleHTpaibHOE
IpoeKkTHupoBanue. llocTpoeHni cedeHuid MHOTOIPAHHUKOB METOJOM MPOEKIUU.
Teopema Menenas onss mempasopa.

CkpemuBaronecs: npsMble B MPOCTPAHCTBE. YTOJ MEXIy HUMH. TeopeMbl 0
MapajuleIbHOCTH  MPSAMBIX W IUIOCKOCTEH B mpoctpaHcTtBe. llapamiensHoe
NPOCKTUpOBaHUE U u300paxeHue uryp. [eomempuueckue mecma mouex 8
npocmpancmae.

[leprieHAUKYISIPHOCTh MPAMON U MIOCKOCTU. OPTOroOHaIbHOE MPOECKTUPOBAHUE.
Haxnonnsle n mpoekuuu. Teopema 0 TpE€X NEpHNEHAUKYJsApax. PaccToAHUS MEXAy
dburypamu B nipoctpaHcTBe. OOMUN NEPIEHAUKYISP IBYX CKPEIIUBAIOUIUXCS MPSIMBbIX.
Memoowl Haxoocoenust paccmosHULL MeHcOy CKPeUUBAOWUMUCS NPSAMBIMU.

Yrael B mpoctpaHcTBe. llepneHAMKyIsipHBIE TUIOCKOCTH. 1péxepaumnvii U
MHuo2oepannbiy  yenvl. Ceoucmea nAOCKUXx yeno8 muocozcpanunoz2o yena. (Ceoticmea
NIIOCKUX U O8YV2DAHHBIX Y2lI08 MPEXSPAHH020 Yena. Teopemvl KOCUHYCO8 U CUHYCO8 O
MPEXSPAHHO20 Yaad.

Buael  mHOrOrpanHukoB.  IIpaBWibHBIE =~ MHOTOIpaHHUKH.  Paseépmku
MHo2oepannuka. Kpamuauwue nymu Ha nogepxnocmu MmHoz2oepanHuka. Teopema
Dilnepa. /[eolicmeeHHOCMb NPAGUTLHBIX MHO202PDAHHUKOS.

[Mpusma. Ilapamnenenunesn. napamienenunes. Haxnonueie [lepnenouxynsapuoe
ceuenue npusmol.

CaoiictBa mapamnenenunena. [IpsMoyronbHblid Npu3Mbl. [l10wyads opmozoHanbHOU
npoeKyuu.

ITupamuga. Buasl nupamua. DJIeMEHTHl MpaBUiibHOW nmupamubl. [TupamMuasl ¢
PaBHOHAKJIOHEHHBIMU pEOpaMH M TpaHsIMH, UX OCHOBHBIE CBOWCTBA. Buouwl
mempa’0pos. OpmoyeHmpudeckutl mempa’0p, KApKAcHvlll mempal’op, paeHOSPAHHbILL
mempad’dp. Ilpsmoyeonvrviti mempasdp. Meduanvl u Oumeouanvt mempal’opa.
Jlocmpausanue mempasopa 0o napaiieienuneod.

Tena BpameHusi: UWIUHAP, KOHYC, mwap U cpepa. CedeHus LHUIMHIpPA, KOHYCA,
mapa. IllapoBoii cermeHT, MIApOBOM CJIOW, MIAPOBOM CEKTOp (KOHYC). Yceu€HHas
MUpaMKia U YCEUYEHHBIA KOHYC.

KacartenbHple mpsiMble M IIJIOCKOCTH. BrmcanHble ©  omucaHHbIE CQeEphI.
Kacarwowuecss cgepvi. Kombunayuu men epawenus. nemenmuvl cepuyeckoi
eeomempuu. Konuueckue ceuenusi.

[Tnomanu MOBEPXHOCTEH MHOTOTPAHHUKOB. Pazeépmka yuiuHopa u KoHycA.
[lnomans moBepXHOCTH IWUIMHIApPA W KoHyca. [lmomans cdhepwl. [lrowaos
cpepuueckozo nosca. O0veéM wapoeoco cosl.

[Tonsitue o6bvEMa. OOBEMBI MHOTOTPaHHUKOB. OOBEMBI TEJ BpallleHUs. AKcuoMbl
00véma. Bvieoo Gopmyn 06vEM08 npAMOY20NbHO20 napaieienunedd, NpusMvl U
nupamuost. Dopmynvl 0as  HaAxoddcOeHuss o00véma mempal’opa. Teopemwvl 00
omHowleHusix 00vémos. llpunooicenus ummezspana K 6bIUUCIEHUIO 00BEMO8 U
nogepxHocmen mejl 8paAuieHUsl.

KoMOuHaium MHOTOIrpaHHUKOB M TeJl BpaIlleHUs!.



[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB U IUIOMIAJEH IMOBEPXHOCTEH
noAoOHbIX uryp. Ilpeobpazosanue nooobus, comomemusi. Pewenue 3aday Ha
NIIOCKOCMU C UCNONIb30BAHUEM CIMEPEOMEMPUYECKUX MEMOOO08.

Leudicenusi 6  npocmpauncmee:  NApauieNbHull  NEePEeHOC,  CUMMEMPUs.
OMHOCUMENbHO NJIOCKOCMU, YEHMPANbHASL CUMMEmpuUs, No80POmM OMHOCUMENbHO
npSAMOU.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl n koopauHatel. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpPA HA YUCIO. YTOI
Mexk 1y BeKTopamu. CKalsipHOE NPOU3BEICHHUE.

VYpaBHenue miockoctu. Popmylia pacCTOSTHUA MEXIAYy TOYKaMH. YpaBHEHHUE

cdephl.

CDopMsza paccmosdrnusl  om moUKu 00 NI0CKOCMU.

VPABHEHUAMU.

Cnocobvl  3a0anus  npamou

Pewenue 3aoau u ookazamenbcmeo meopem € NOMOWBIO 8EKIMOPOS U
MemooomM KOOpOUHam. DieMenmbl 2eoMempuu Macc.

INPUMEPHOE TEMATHYECKOE IINTAHUPOBAHHUE

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A
(Yyriay6aéHHblii ypoBeHb — 4-yacoBasi IporpaMmma)

Yacel
Ne m/n Haumenosanue pasiena, Tema yuebHoro | XapakrepucTHMKA OCHOBHBIX BHIOB JA€ATEIbLHOCTH
BpeMeHHU o0yyaromuxcs
10 kaacce
I'nasa I. Kopuu, crenenu, jorapugmsol 72
§1.I[ei/'ICTBI/ITeJIBHbIe qyucjia 12 BEIOJTHATE BBIYHMCIIEHUS C JAESHCTBHUTEIHLHBIMU
1.1 |IloHsATHE NEHCTBUTEILHOTO 2 MUCIIAMU (Tounble ¥ OPUOIKEHHBIE),
qHca npeoOpa3oBbIBATh YHCIIOBBIC BBHIPAKEHUS. 3HATH U
> MPUMEHSTh 0003HAUYCHUSI OCHOBHBIX MTOJIMHOXKECTB
1.2° | Muoxecrsa uncen. Coiictea 2 P - A
N MHOYKECTBa JEHCTBUTETBHBIX qrcen,
JICICTBUTEIIBHBIX YHCE
= = 0O3HAYCHUSI YHUCIIOBBIX MTPOMEKYTKOB.
1.3 Metoa maTemMaTH4YECKOM 1 ~ o
B PUMEHSATh METOJT MaTeMaTWYeCKOH HHIAYKIUH
UIss  TOKa3aTenbCTBAa  PAaBEHCTB, HEPAaBEHCTB,
1.4 |[IlepectanoBku 1 YTBEPXKIEHUM, 3aBUCAIIMX OT HaTypaabHOro N,
15 Pasmernenus 1 OnepupoBath dbopmynamu T YHCIIa)
1.6 CoueTanuga 1 [EPECTAaHOBOK,  PAa3MELICHWM W  COYETaHUil.
1_7* I[OKa3aTeHBCTBO YUCIIOBBIX 1 HOKaE}BIBaTI) YHCJIOBBIC HCPABCHCTBA. HpI/IMeHﬂTB
HEPABEHCTB CBOMCTBA JIETMMOCTH (CPAaBHUBATH 110 MOIYJIFO M),
1.8 | JlemumocTh NenbIx qncen 1 CIIOUUCIICHHOCTh HEHM3BECTHBIX MPH PEHICHUH
o ajaq
1.9 CpaBHEHUS 10 MOAYJIIO M 1
1.10* |3amauu c HEIOYUCIECHHBIMHA 1
HEU3BECTHBIMU
§ 2. PanmoHanbHbIe ypaBHEHHUS U 18 JlokaspiBath (opmyidy OwHOMAa HbrOTOHA U
OCHOBHBIE KOMOWHATOPHBIE COOTHOIIEHUS Ha
HEPaBEHCTBA OMHOMHMAJIBHBIE Koatb(%nunemm. ITons30BaTH,
2.1 PanponanbHbIC BEIPAKCHUS 1 TpeyronpaukoM Ilackans st pemeHus  3aaad
2.2 | ®opmynsl buHOMa Hpl0TOHA, 2 0 OMHOMHUATLHBIX Koo dumenTax.
_ Or1ieHUBATh YHCIIO KOpHei EJIOT0
CYMMBI U Pa3HOCTH CTEIECHEHN aIreOpanveckoro  ypaBHCHHS. Haxomuthb
2.3% | [lerenie MHOTOWICHOB C _ KpaTHOCTh KOPHEH MHOro4ieHa. YMETh JCJIHTh,
oeratkoM. Anronnty EBKIIa MHOTOYJIEH Ha MHOTOWIeH (YroJIKOM WM TIO
- AJITOp TR cxeme ['opuepa). MHcnonp3oBaTh  jAeneHue
2.4* | Teopema Besy - MHOTOYJICHOB C OCTAaTKOM JUIsl  BBIACJTICHUS
< Hmeio  9acTh  ajreOpamdeckoil apoOu mpH
2.5 Kopenb MHOrOwICHa . pelleHnH 3aJad. YMeTh peuiarbh panroHaIbHBIC
7R DarrrrArramr rrr vA xHAATTTATITY -~ ]




YpPaBHCHUSA n nux CHUCTCMEI. HDI/IMGHHTI)
2.7 | CucreMsl pariioHATbHBIX 2 pa3InYHbIC MIPUEMBI pelIeHus LENBIX
ypaBHEHUI anreOpanvecKuX ypaBHEHHUM: moa00p IIENbIX|
KOpHEH; pasloKeHHe Ha MHOKHATEIH(BKIIOYAs
2.8 Meron uHTEpPBAIIOB pEIIEHUS 3 METOJ  HEOMPEAEHEHHBIX  KO3()(HUIIMEHTOB);
HEPABEHCTB MOHWKEHUE CTETIeHU YpaBHEHUS;
59 |p 3 MOACTaHOBKa(3aMeHa HEM3BEeCTHOro). HaxomuTh
: allMOHAJIBHBIC HEPABCHCTBA YHMCJIOBBIE  MIPOMEKYTKH, COAEPIKAIIME KOPHH
2.10 Hectporue HepaBeHCcTBa 3 anreopanvIecKux YPaBHEHUHU. Pemratp
2 11 CH 1 palrOHaJIbHBIC HCpaBCHCTBa METOAOM
: CTCMBI palTHOHATIbHBIX MHTEPBANIOB. PeIlaTh CHCTEMbI HEPABEHCTB
HEPABEHCTB
KonTposbnas padora Nel
«Paunonanbﬂme YpPaBHCHHUA A
HEPABCHCTBAa» 1
§ 3. Kopenn cremenu n 12 DopMyIHpoBaTh ompeneneHus (yHKIHH, e€
31 I - 1 rpaduka. @opMyIHPOBATh U YMETh TOKa3bIBATh
: oHsTHC QyHKIMH U € rpapuka cBolicTBa QyHKIMH. DopMyTUpOBATH
OIPEACIICHU KOPHA CTCIICHU 1,
apu(MeTHIecKoro KOpHS CTETIeHH n.
DopMyIUpOBaTh CBOMCTBA KOPHEN U IPUMEHSTD
UX IIPH IPEOOpa30BaHUM YUCIOBBIX M OYKBECHHBIX
BhIpa)KEeHHI. BHIMONHATE TpeoOpazoBaHust
UPPAaLMOHAIBHBIX BbIpakeHUH. DOpMyIHpPOBAThH
3.2 | DyHkums 2 cBOICTBA (DYHKLIMH, CTPOUTH rpaduK.
3.3 |IlonsiTre KOpHS cTENEeHHU N 1
3.4 | Kopuu y€THOl 1 HEUETHON 2
CTEIIeHEeH ,
3.5 | Apudmernueckuii KOPCHb 2
3.6 | CoiicTBa KOpHEH cTerneHu N 2
3.7* | Dynkuus (x 0) 1
3.8* | Oynkus -
3.9* | Kopens crenenn N u3 -
HATYpaJIbHOTO YHCJia
KonTpoubnas padora Ne2
«Kopensb crenenn nN» 1
§ 4. CTeneHb N0J0KUTEILHOT0 YHCJIA 13 DopMyIHpOBaTh ONPEACTICHHS CTENEHU C PAI[MOHAIBHBIM
mokasateneM. DopmyIHpoBaTh CBOICTBA CTEMEHH  C
4.1 Crenenb ¢ paloHaTbHBIM 1 pAlMOHATILHBIM TIOKAa3aTelleM M MPUMEHATh WX IPH
TMOKa3aTeJICM npeoOpa3oBaHUU YHCIIOBBIX M OYKBEHHBIX BBIPAKEHHH.
4.2 CBOMNCTBA CTEIIECHH C 2 DopmynupoBaTh OIpeJeICHUs CTENEHU ¢
UPPALMOHATIBHEIM [TOKa3aTeNieM U e€ CBOHCTBA.
paiOHaJIbHBIM I1OKAa3aTCJIEM dopmynupoBaTh oTIpeieNieHIe npeznena
4.3 Tlonsitue mnpeacia 2 MIOCJIEI0BATENILHOCTH, MPUBOIUTH TPUMEPBI
MOoCJICA0OBATCIbHOCTHU MOC/IE0BATEIbHOCTEH, MIMEIOIUX IPe/eN U He UMEIOIUX
™ = mpezesa, BBIYACIATH HECTIOXKHBIE MPENesbl, pPelarh
4.4 CBolicTBa IpeEenoB 2 3a]1a49M,CBA3aHHBICCOECKOHETHOY OBIBATOIIEH
45 beckoneuno y6I>IBaIOHIa${ 1 reoMeTpUYECKON Iporpeccueil.
FeOMETPHYECKast IIPOTPECCHS cDOpMyJ'II/Ip.OBaTb CBOKCTBA MOKA3ATENBHOH byHKIMH,
ctpouts eé rpaduk. [To rpaduky nokasarenbHOU GyHKIHH
4.6 Yucno e 1 onuchIBaTbeécBoiicTBa. [IpUBOAUTHIIPUMEPEI
4.7 IlonsiTue crenenu ¢ 1 MOKa3aTeabHOM QYHKITNH (3aIaHHO ¢ TTOMOIIBIO TpaduKa
MpPALMOHABHBIM [OKa3aTeseM ;l,J'II/I (hopmyibl), 06IagaroIICH 33/IAHHBIMH CBOHCTBAMM.
METb TI0JIB30BATHCS TEOPEMOH O TIpererne MOHOTOHHON
4.8 ITokazarenbHas (bYHKHI/ISI 2 OTPaHUYEHHOM MOCIIEI0BATENLHOCTH
Kontpoabnas padora Ne3
«CTeneHb MOJIOKUTETHHO
YHCIIA» 1
§ 5. .JIOl"apl/ld)Mbl 6 DopmynHupoBaThOTIpEIeICHuETOTapr(Ma,3HATH
CBOHCTBa sorapu()moB. Jloka3biBaTh CBOHCTBa
5.1 Ilonstue norapupma 2 J0rapiu)MOB U IPUMEHATH CBONCTBA IIPU PE0OPa30BaHIN
5.2 CBolicTBa JIOFapI/I(bMOB 3 YHCIIOBBIX ¥ OYKBEHHBIX BBIPAXKEHHHA.
5.3 Jlor apI/Id)MI/ILIeCKaSI d)yHKI_II/IH 1 BeImonasars npeoOpazoBaHus CTEMEHHBIX u
* JIorapu(pMUYECKUX BBIPAKEHUI.
5.4 JecsiTuyHble orapumMsl - ITo rpaduky gorapudmudeckoil GyHKIME OMHUCHIBATH e&
5.5* CremneHHBIE (byHKLII/II/I - cBoiictBa. IIpuBOAMTH MpHUMEPHl JIOrapuPpMUUECKUX




(yHKIH# (3a1aHHBIX ¢ TOMOIIBIO rpaduKa Wi GOpMyJIbI),
00J1aIaoNIMX 3aJaHHBIMU CBOWCTBAMHU

§ 6. Iloka3zaTeabHbIE U 11 Pemrath npocreiiiie nokazaTenbHbBIC U JOrapu(QMUIecKie
Horapumueciue ypasuens u e et 1 e e
HEPaBCHCTBA 3aMEHbI HEU3BECTHOTO
6.1 |IIpocreiimue mokazareabHbIC 1
YpaBHEHUS
6.2 |IIpocreiimue norapudmudeckue 1
YpaBHEHUS
6.3 | YpaBHEeHUS, CBOASIIMECS K 2
MPOCTEUIIIUM 3aMEHOMN
HEU3BECTHOTO
6.4 |IIpocTeiimme noka3zaTeIbHBIE 2
HEPABEHCTBA
6.5 |IIpocteitmue norapupMudeckue 2
HEPABEHCTBA
6.6 |HepaBeHncTBa, cBOASIIMECS K 2
MPOCTEUIIIUM 3aMEHOMN
HEU3BECTHOTO
KonTpoabsnas padora Ned
«IToka3aTreabHble
Jorapupmuyeckre ypaBHeHUsI
H HEPABEHCTBA» 1
I'1aBa I1. Tpuronomerpu4eckue
bopmyabl. Tpuronomerpuuyeckue
(byHKIUH 59
§ 7. leyc M KOCHHYC VIJIa lé DopMyIHpOBaTh OMpEAENICHHE YIa, HCIOIb30BaTh
71 HOHHTHe yrﬂa 1 ;r;)aaz.[;,[;lg:y}g Mepyp;l?;:ﬂ;y;annaﬂﬂy}g?;{)%;?ﬂo. Hepenote
7.2 PaI[I/IaHHaH MEpa yriia 1 DopMyIHpOBaTh ONpPEIeNICHUs] CHHYCa U KOCUHYCa yIJIa.
7.3 Onpez[eneHI/Ie CHMHYCa 1 KOCHUHYCa 1 3HaTh OCHOBHBIC ()OPMYJIBI TSI Sin U COS U IIPUMEHSATH
yrna g;pamgP?;Iﬁ HpeOGpa?:OBaHI/II/I TPUTOHOMETPUYECKUX
7.4 OcHOBHBIC (bOpMyHBI AJIA sin u 2 DopMyIHpoBaTh ONpEAEIeHNs apKCUHYCa U apKKOCHHYCa
COS 4uciia, 3HaTb U NPUMECHATH q)OpMyJ'ILI IUId apKCuHyCa "
7.5 | Apkcunyc 1 Aprrose
7.6 | ApkKocuHYC 1
7.7* | IIpumepsl UCTIOIB30BAaHUS -
apKCHUHYCa U apKKOCUHYCA
7.8*% | @opmyIisl U1 apKCHHYCA U -
ApKKOCUHYCA
§ 8. TaHreHc u KOTaHIreHC yrJjia 6 DopMyaHpoBaTh ONPEAETICHUs TaHTeHCa M KOTaHTeHca
8.1 | Onpestenerme Tanrenca i T PR
KOTaHI'CHCA yTIJia TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
8.2 OcHOBHEBIE dZ)O‘pMYJ'II)I I tg n 2 DopmyaHpoBaTh OIpeleIeHUs apKTaHIreHca u
ApKKOTaHI'€HCa 4Yuciia, 3HaTb U IIPUMCHSATH (i)OpMyJ'II)I JJIs1
Ctg apKTaHI'¢HCA U AapKKOTaHI'CHCa
8.3 | ApkranreHc 1
8.4* | ApkkoTaHreHc 1
8.5* | IIpumeps! UCTIONB30BaHUS -
APKTAHTEHCA W AQDKKOTAHTEHCA
8.6* | ®opmybl A apKTaHTeHCa U -
apKKOTAHTEHCa
[KonTpoabnass pabora NeS
«Tpuronomerpuyeckue
(popmy.ibl.
[Tpuronomerpuyeckue 1




|(l)yHKIII/II/I»

§ 9. ®o MYJIbI CJO0KCHHUSA 11 3Hatb (hOpMyJIbI KOCHHYCA PAa3HOCTH (CYMMBI) IBYX YIJIOB,
9.1 | Kocwy passocti n Kocusye N B oI b i
CYMMEBI JIBYX YI'JIOB KOCHHYCOB, (DOpPMYJIBI 171 IBOMHBIX U ITOJIOBUHHBIX YIJIOB,
9.2 (DO‘pMYJ'IBI T JOIIOJIHUTCIIbHBIX 1 MPOU3BEIICHHUSI CHHYCOB W KOCHHYCOB, (DOPMYJIBI JIst
TaHT'€HCOB.
YIJIOB BBINOIHATH peoOpa3oBaHus TPUTOHOMETPUYECKHUX
9.3 CHHyC CYMMBI U CUHYC Pa3HOCTH 2 BBIpKEHUH IIPH OMOLTH (HOpMyIT
JIBYX YI'JIOB
9.4 |Cymma u pa3HOCTh CHHYCOB U 2
KOCHHYCOB
9.5 | Dopmynsl s ABOMHBIX U 2
ITOJIOBUHHBIX YI'JIOB
9.6* |IIpousBeneHure CHHYCOB U 1
KOCHHYCOB
9.7* | @opMyIIbl U TAHTEHCOB 1
§ 10. TpHFOHOMeTpH'leCRPIe d)yHRIlPIH 9 3HaTh ONpEAENCHUS  OCHOBHBIX  TPUIOHOMETPUYECKUX
(hyHKIUI, NX CBOIMCTBA, YMETh CTPOHUTH UX rpaduku. I1o
YUCJI0BOI'0 aprymeHrTra rpaduKaM TPUTOHOMETPUIECKUX (PYHKIIUI OMUCHIBATH HX
10.1 | Odyskius 2 cBoifcTBa
10.2 | Oyskus 2
10.3 | Odyskus 2
104 | Oyskus 2
KonTtpoabnas padora Ne6
«Tpuronomerpuieckue
(pyHKUMH YHCIIOBOIO
aprymMeHTa» 1
§ 11. TpI/IFOHOMeTpl/I‘IGCKHe YPABHCHUA 12 Pemarp mpocreiiniye TpUTOHOMETPUUYECKUE YpPaBHEHUS,
HEPaBEHCTBA, a TaKke YpPaBHEHUS M HEPAaBEHCTBA,
H HEPABCHCTBA CBOASINMECS K TMPOCTEHIIMM TMpU TOMOUIM 3aMEHbI
11.1 HpOCTGfIH.II/IC 2 HEU3BECTHOIO, peuarb OJIHOPOJHBIE  YpaBHEHUS.
TPUTOHOMETPHUUYCCKHUEC YPABHCHUA [IpuMeHsTH Bce N3y4YEHHBIE CBOMCTBA U COCOOBI PeIICHHS
TL2 | Vpasmernna, cromies I N T T
MMPOCTCUIIINM 3aMCHOU TPUTOHOMETPHUYECKHE ypPaBHEHHs, HEPABEHCTBA IIPH
HCEU3BCCTHOI'O IIOMOIIIM BBEJCHUS BCIIOMOIaTE€IbLHOIO YyIJia, 3aMEHBI
11.3 |IIpumeHEeHUE OCHOBHBIX 2 HemspecTHOro L= SiN X+ Cos X
TPUTOHOMETPHUUYECKUX (HOPMYIT
JUIS] peIICHUs] YPABHEHUN
11.4 | OgHOpoAHbIE YpaBHEHHUS 1
11.5* | [Ipocreiinne HepaBeHCTBA [Tt 1
CHHYCa U KOCUHYCa
11.6* |IIpocreiimue HepaBeHCTBA IS 1
TaHT'€HCAa U KOTaHI'CHCa
11.7* | HepaBeHcTBa, CBOASIINECS K 1
MPOCTEUIIIUM 3aMEHOMN
HEU3BECTHOI'O
11.8* | Beenenue BCrioMOraTeIbHOTO 1
yria
11.9* |3amena HemsBecTHOTrO t = SIn X + 1-
COS X
KonTtpoubHnas padora Ne7
«Tpuronomerpuyeckue
YPABHEHUS M HEPABEHCTBA) 1
I'nasa II1. DjeMeHTHI TCOPHHU 8 [IpuBoauTe HpUMEPH CIy4YalHBIX BEIWYMH (YUCIIO
neposrrmocrei i
§ 12. Bep0ﬂTHOCTL COOBITHS 6 3aBUCHMOCTH OT CIIy9aiHBIX OOCTOSITENBCTB M T.IL.).
12.1 | [Tonsitue BCPOATHOCTHU COOBITHS 3 Haxomure MmaremaTtnyeckoe OXUAaHME W JHUCIEPCHIO




cnyqaﬁﬁoﬁ BCJIMYMHBI B CJIyda€ KOHCEYHOI'O YHCJa

12.2 CaoiicTBa BGpOSITHOCTCfI 3 HCXOJ0B. YCTaHaBIMBATh HE3aBUCHMOCTH CIIydalHBIX
coOBITHI BenuurH. Jlematb 0OOCHOBaHHBIC TIPEIIONOKEHHS O
§ 13*. Yactora. YCI0OBHAS BEpPOSITHOCTD 2 HE3aBUCHMOCTH CIyYalHBIX BEJIMYMH Ha OCHOBAaHUH
CTaTHCTUYECKUX JaHHBIX. VIMETh MpEeICTaBIEHHE O 3aKOHE
13.1* | OTHOCHTEIbHAS YacTOTA 1 OOJILIINX YHCENl JJIA ITOCIIEN0BATEILHOCTH HE3aBUCHMBIX
COOBITHS CIly4aliHBIX BEJIMYMH, B YAaCTHOCTU IPEACTaBIATH cede
* MOPSIIOK TUIUYHOTO OTKJIOHEHUSI OT CPEHET0 3HAYEHHUS B
13.2 YcnosHas BCPOATHOCTD. 1 3aBHCHMOCTHOTYHCIIAUCIIBITAHIIA. BEIYHCIISITE
HesaBucumbie cOOBITHS BCPOATHOCTb IIONYYCHHS K YCIEXOB B HCIBITAHMSIX
§ 14*. MaTeMaTI/l‘-IeCKOf OKHMJIaHue. - bepnymiu ¢ mapamerpamu p, g
3aKoH 00/1bIIMX YHCeJ
14.1* | MaremaTuudeckoe OXHUIaHUE -
14.2* | CioXHBII ONIBIT -
14.3* | ®opmyna beprysmim. 3akoH -
OOJIBIIINX YHCEIT
HTorosoe noBropenune 10
Konrposbnas padora Ne§ (uToropas) 1

1
OroT maparpad u3ydaercs NpHu HATMYHH JOTIOIHUTEIEHOTO Y4eOHOTO BPEMEHH.

Ne i/ Yacel XapakTepHCTHKA OCHOBHBIX BH/I0B J1eSITEJIbHOCTH
HaumenoBanue pazaesia, Tema y4e6HOro odyuaouuxcs
BpeMeHU
11 xknace
I'nasa 1. ®ynkuun. [IpousBoanbie. 60
HNuTerpaJsl
§ 1. DyHKuMu 1 ux rpadpuxkn 9 3HaThONpEAeNIeHH A IeMEHTapHOHQyHKIHY,
OrpaHUYCHHOI, 4E€THOM (HEUETHOM), TIEPUOANYECKOM,
11 3J'IeMeHTaprIe (byHKHHH 1 Bo3pacTaroniell (yoOwiBarorieil) ¢yHknuu. J{okas3pBaTh
12 OO6nacThb OIIpCACIICHUA U o0acTh 1 CBONCTBA GbyHKIHH, HCCJIEIOBATh byHKINH
HN3MCHCHUA d)yHKIII/II/I. 3JICMCHTAPHBIMHU CPEICTBAMHU.
BbimonHsite mpeoOpasoBaHus TPadUKOB  3JIEMEHTAapHBIX
OrpannyeHHoCTh (I)yHKHHH (YHKUMIA: CIBATH BIOIb KOOPJAMHATHBIX OCEH, CKaTHE U
13 qéTHOCTB, He‘léTHOCTB, 2 pacTsbKeHue, OTpakeHHE OTHOCHTEIBHO OCEH, CTpOUTH
MNEPUOOAUYHOCTDH (1)YHKI_II/II>'I rpaduKd  (QYHKOHH, COAEPKAIIMX MOAYIH, TpaduKH
CJIOXKHBIX (QYKIHHA.
14 HpOMeX(}’TKI/I BO3pacTaHus, 1 Mo rpaduxkam ¢yHKOMIE omuCHIBATH HMX  CBOMCTBA
y6I>IBaHI/I$[, 3HaKOIIOCTOsIHCTBA U (MOHOTOHHOCTb, HAIMYHE TOUEK MAKCUMyMa, MUHUMYMa,
HYIIH q)yHKHI/H/I 3HQYCHHS MAKCHMYMOB W MHHMMYMOB, OTpaHHYCHHOCTD,
— YETHOCTb, HEYETHOCTD, NEPUOANYHOCTD)
1.5 | HccnenoBanue GyHKIMHN 1 1
MOCTPOEHUE UX TpadUKoB
SJICMCHTAPHBIMU METOJJaMU
1.6 | OcHOBHBIE CIOCOOBI 1
npeoOpa3oBaHus rpaguKkoB
1.7* |I'paduku ¢pyHKIMA, cogepKamux 1
MOJYJIN
1.8* | I'padmku cnokHBIX GyHKINH -
2.11 eae HKIIUA U 5 OOBSICHATH U WLTIOCTPHUPOBATH IOHATHE IIpeaeia (PyHKINN
2 pHp p Y
B TOuke. [IpuBOAUTH MpHMepbl (GYHKLIHUHA, HE MMEIOINX
HENIPEPLIBHOCTD npezena B HEKOTOPOH Touke. 3HaTh M IPUMEHATH CBOMCTBA
2.1 IlonsiTue npeaciia d)yHKI_II/II/I 1 Ipe/eIIOB, HEMPEPHIBHOCTh (DYHKIMHU, BBIYUCISATh IPEACIBI
2.2 OnpHocT OPOHHUEC IIPECACIIBI 1 ¢byHKOMI. AHaTM3MpOBAThH TMOBeAeHHE  (QYHKOWI TIpH
= = X , IpA X
2.3 | CBoticTBa mpeesioB G yHKIui 1 P
2.4  |TloHsiTHe HETIPEPHIBHOCTH 1
byHKIIMHN
2.5 | HenpepbsIBHOCTH 3JIEMEHTApPHBIX 1

byHKIMI




2.6*

| PaspeiHbIe dyHKIHH

§ 3. O6paTHbIe dyHKIHNn 6 3HaTh onpeneneHne GyHKIUU, 0OpaTHON NaHHOH, yMETh
) HaxoauTh (opmyiy ¢yHKIMH, 0OpaTHOW MaHHOMW, 3HATH
3.1 ITonsaTue O6paTHOI/I (bYHKLII/II/I 1 omnpeneneHuss QyHKIUHA, 0OpaTHBIX YETHIPEM OCHOBHBIM
3.2* Bzanmno O6paTHbIe (byHKLII/II/I 1 TPUTOHOMETPUYECKUM  (YHKIHSAM, CTPOUTH Tpaduk
3.3* | O6paTHbIC TPUTOHOMETPUUCCKHE 2 06paTHOIT (GyHKIHMH
byHKIUHA
3.4* | IlpumMepsl UCTIOIB30BaAHUS 1
00paTHBIX TPUTOHOMETPHUIECKUX
byHKIMHA
KonTposbsnas padora Nel
«DYyHKIMI) 1
§4. HpOI/BBOIlHaﬂ 11 HaxoauTh MrHOBEHHYIO CKOPOCTh M3MEHEHHUS (DYHKIUH.
o Beruucisats TpUpalieHue (YHKLIMH B TOUKE. Haxoauts
4.1 |[IloHsTHE TPOU3BOIHOU 2 .
HpeeN NpupaieHnst — . 3HaTh ONPEAENICHHE IPOU3BOTHON
p pup p p
4.2 |IIpousBogHasi CyMMBl. 2 )
¢yHKIMHN. BRUUCIATE 3HaUCHNE TPON3BOAHON (QYHKIINH B
IIpou3sBogHas pa3HOCTH TOYKe (IO ONpE/ENICHNI0). BRIBOANTE M HCIOIB30BATH
4.3 HenpepriBHOCTD d)yHKIII/II/I, 1 MIpaBUJIaBbIYUCIEHUAIPOU3BOIHOW. HaxonuTh
MMEIOLIEil IPOH3BOAHYIO. NPOU3BOJIHBIC CYMMBI, NPOU3BEACHUS IBYX (GYHKIMI H
4acTHOro. HaxomuTh NPOM3BOAHBIC 3JIEMEHTapHBIX
I[I/I(l)(bepeHHI/IaH ¢ynknuii. HaxoanTe mpoW3BOIHYIO CIOXKHOH (GYHKIHUH,
4.4 | IlpousBoHas MPOU3BEICHMUS. 2 06paTHON PyHKIUH
IIpon3BoHAs 4aCTHOTO
4.5 | I[IpousBonHbIE 31€MEHTAPHBIX 1
byHKUIMMA
4.6 | IIpousBonHas cioxHON HYHKIIMI 2
4.7* | IlpousBogHast OOpaTHOM -
byHKIUN
KonTpoJsbnas pabora Ne2
«IIpousBogHas» 1
5. IlpuMeHnenune n OI/ISBOIIHOﬁ 16 HaxoguTe TOYKHM MakCMMyMa W MHHHMYyMa HKIHH.
§ y yma by
Haxonutb HanGosbliiee 1 HaUMEHbIIee 3HAYCHNS QDYHKIHN
5.1 MaKCHMyM 1 MUHAMYM d)yHKHHH 2 Haotpeske. HaxonurbyriosoiikosddunmeHt
5.2 YPaBHeHI/Ie KacCcaTeJIbHOU 2 KacaTeJdbHON K rpaduky (QyHKIMHM B TOYKE C 3aAaHHOW
5.3 H‘pI/I6J'II/I)KéHHBIe BBIYMCIICHUA 1 abcuuccoit 3anuceiBaTh  ypaBHEHUE KacaTelbHOU K
rpaduky GYHKOMHM, 3aJaHHOH B TOYke. I[IpHMeHSTH
5.4* TeOpeMLI O CpCAHEM - MIPOU3BOIHYIO ISl TPUOIMIKEHHBIX BHIYHCICHHH.
55 B03paCTaHI/I€ u y6I>IBaHI/I€ 2 Haxomute mpoMeXyTKH BO3pacTaHUS M YOBIBaHUS
Kiuu. JIoKka3bIBaTh, 4TO 331aHHAs KIIMS BO3PACTaeT
DyHKIHH dym i dyn p
(yObIBaeT) Ha yKa3aHHOM IIpOMexyTke. Haxomutb
5.6 HpOI/ISBO,[LHLIe BBICIIIUX IOPAJIKOB 1 HanOoJblIee M HaMEHbIIee 3HAYCHHUS (DYHKIIUH.
5.7* BBIHyKJIOCTL rpadea d)yHKIII/H/I - Haxonute BTOpyto MpOM3BOJHYIO H YCKOPEHHE TpoIiecca,
* OIHCBIBAEMOTO npu nomoum dopmyiel. Hcecnenosath
5.8 3KCTpeMyM (1)\’}/HKIII/II/I ¢ . 2 (YHKIHMIO C TOMOUIBIO TPOM3BOIHOM U CTPOUTH €€ rpaduk.
CAUHCTBCHHON KPUTHUYCCKOU IIpuMeHATs IPOU3BOIHYIO IIPH PELICHUH T'€OMETPUIECKHX,
TOYKOM (HUBHYECKUX U APYTHX 3374
5.9 |3amaum Ha MAaKCHUMyM H 2
MHWHUMYM
5.10* | AcumnToTsl. JIpoOHO-TMHEHHAS 1
byHKIIHS
5.11 [Iloctpoenue rpagukoB GyHKIHI 2
C MPUMCHCHUEM ITPONU3BOAHBIX
” T
5.12 | ®opmyna u psia Teiiopa -
Kontpoabnas padora Ne3
«IIpuMeHeHHe NPOU3BOIHOIN» 1
§ 6. Ile BOOﬁpaSHaﬂ U HHTErpaJa 13 3HaTh U NPUMEHATH OIpelesieHue NepBOOOpa3HO U
o HEOMpeIeIEHHOT0 WHTerpaia. Haxomaute mepBooOpasHbie
6.1 TonsTre HepBOO6pa3HOH 3 sneMeHTapHbIx GyHKIwmi, nepBoobpasusie f(X)+g(x). kf([) u
6.2* |3amena IEPEMECHHOM. - f(kx+b). UuTterpupoBars QYHKIMH PH TTOMOIIH 3aMCHBI
I/IHTCFpI/IpOBaHI/Ie 10 4aCTAM NEPEMEHHOM, MHTETPUPOBAHUSA 1O 4YacTAM. Bbrumciare
T o IomaabKpUBOIMHEHONTpanenun. Haxonuts
6.3 [Inomane KpUBOIMHENHOM 1 NpUOIMKEHHBIE 3HAYEHHS MHTETPAoOB. BBUUCIATH




Tpaneuuu

IUIOLAIbKPUBOIMHEHHONTPAe MU, UCTIONb3Y S

6.4 Ol‘[p e/IeTEHHbIN HHTErpa 2 TEOMETPUUECKUN  CMBICI OMpeAeNEéHHOro  MHTerpaina,
- — — BBIYUCIIATh OMNPENCNEHHBI HMHTErpain IpH [OMOILH
6.5 [TpubnnxEHHOE BHIUMCIICHHUE 1 ¢dopmynsl Hetorona-JleliOHuia. 3HaTh W IPUMEHSTH
onpez[enéHHoro HHTCIpaia CBOICTBaoNpeIeIEHHOrOUHTErPaa, IPUMEHATh
i onpeenéHHbIe MHTErPaibl IIPU PEIICHAN T€OMETPUIECKHX
6.6 dDoinIyna HHOTOH?’ Jletibnuna 3 Hu3HYecKiX3a1a4. PermaTeHecnoxKHbIe
6.7 CaoiicTBa OnpeaACIICHHOIO 1 quddepeHansHble ypaBHEHUS, 3a4adM, MPUBOIAIINE K
HMHTCIpaJia nuddepeHInaTbHBIM ypaBHEHHIM
6.8* | [IpuMeHeHHe onpenenEHHbIX 1
HHTCIpajIOB B TCOMCTPHUICCKUX U
bu3nYeCKUX 3a1a4ax
6.9* |Ilonsarue quddepeHInaILHOTO -
1
ypaBHEHUS
6.10* | 3agaum, mpUBOASIINE K -
nudhepeHIanbHBIM
1
YPaBHCHUAIM
KonTpoabsnas padora Ned
«IlepBooOpa3Has 1 HHTErpaI» 1
I'naBa II. YpaBuenus. HepaBencrsa. S7
Cucrembl
§ 7. PaBHOCHJILHOCTD ypaBHeHnﬁ u 4 3HaThONpeaACICHUE PaBHOCUIIBHBIX ypaBHEHUI
(HepaBEeHCTB) M Hpeobpa3oBaHMs, IPHBOSILKE NAHHOS
HEPAaBCHCTB ypaBHECHUE (HepaBeHCTBO) KPaBHOCHIILHOMY,
7.1 PaBHOCHIBEHEIE HpCOGDaSOBaHI/I}I 2 YCTaHABIMBATh PABHOCUIBHOCTh YPaBHCHUN (HEPaBEHCTB)
ypaBHEHUH
7.2 | PaBHOCHIIbHBIE TPEOOPA30BAHUS 2
HCPABCHCTB
_§ 8. YPaBHeHI/Iﬂ'CJIeIlCTBI/Iﬂ 8 3HaTh onpeeseHre YpaBHEHUsI-CIEACTBUS,
8.1 ITousTue YpaBHCHUA-CICACTBUA 1 npeoOpa3oBaHys, NPHUBOIAIINE [AHHOE ypaBHEHHE K
YPaBHEHHIO-CIEACTBUIO. PeliaTh ypaBHEHHUs IPH OMOLIH
8.2 Bf)SBe)IeHI/IG YPaBHCHHA B 2 Hepexo/a K ypaBHEHHUIO-CIIEICTBHIO
YCTHYIO CTCIICHB
8.3 | IloreHuupoBanme 2
Jorapu(pMUUECKUX ypaBHEHHUH
8.4 | lpyrue npeobpa3oBaHus, 1
MPUBOJAAIINEC K YPABHCHHIO-
CJIICACTBHIO
8.5 |IIpumeHeHNe HECKOIBKUX 2
npeoOpa3oBaHUi, MPUBOISIINX K
YPaBHEHUIO-CJIC/ICTBUIO
§ 9. PaBHOCHJILHOCTD ypaBHelmﬁ Hu 13 Pemats ypaBHEHMS IEPEX0JOM K PaBHOCHIIBHOM CUCTEME.
Peurats ypasaenuns Buma f( (x)) = f( (x)).
HEPAaBCHCTB CUCTEMaM Perrath HEpaBEHCTB MEPEXOIOM K PABHOCHIBHOM CHCTEME.
9.1 (OCHOBHBIC ITOHSATHS 1 Pemars Hepasencts Buga f( (X)) > f( (x)).
9.2 |PemeHne ypaBHEHUIT ¢ TOMOIIBIO 2
CHUCTEM
9.3 |Pemenne ypaBHEHUI ¢ TOMOIIBIO 2
cucreM (TIPOJI0JDKEHNE)
9.4* | Ypasuenus Buma f( (x)) =f( (x)) 2
9.5 |Pemienue HepaBeHCTB ¢ 2
IIOMOIIIBIO CHUCTEM
9.6 |Pemenue HepaBeHCTB C 2
IIOMOIIIBIO CHUCTEM
(mpoomKeHue)
9.7* | Hepasencrtna Buza f( (X)) > 2
f(_(x))
§ 10. PaBHOCHJILHOCTH YPAaBHCHHUH HA 7 Pemats ypaBHEHHsI MpU MOMOIIM PAaBHOCHIIBHOCTH Ha

MHONKECTRAYX

MHOXECTBAX




10.1 | OcHOBHBIE TOHSITHS 1
10.2 | Bo3Benenue ypaBHEHUs B 2
YETHYIO CTENEHD
10.3* | YMHOXEHHME YypaBHECHUS HA 1
byHKITHIO
10.4* | Apyrue npeobpa3oBaHus 1
ypaBHEHUH
10.5* | [IpumeHeHne HECKOIbKHUX 1
npeoOpa3oBaHUid
10.6* | YpaBHEHUS ¢ JOMOTHUTEIHHBIMH -
YCJIIOBUSIMU
KonTposbHnas pabora NeS
«PaBHOCHJILHOCTH YPABHEHM
Ha MHOZKeCTBaX» 1
§ 11. PaBHOCHJILHOCTH HEpPaBEHCTB Ha 7 Pemars HepaBeHCTBa IpH MOMOIIM PaBHOCHUIBHOCTH Ha
MHOKEeCTBAX MHOKecTBax. PemaTth HECTPOrue€ HEPABECHCTBA
11.1 | OcHOBHBIC OHATHS 1
11.2 | Bo3BeacHuE HEPABCHCTB B 2
YETHYIO CTENEHD
11.3* | YMHOXECHHE HEpaBCHCTBA Ha 1
byHKIHIO
11.4* | Ipyrue npeoOpa3oBaHus 1
HEPaBEHCTB
11.5* | [IpumeHeHNE HECKOIBbKUX 1
npeoOpa3oBaHUi
11.6* | HepaBeHncrBa ¢ -
JIOTIOJTHUTEILHBIMH YCIIOBUSIMHU
11.7* [ Hectporue HepaBeHcTBa 1
§ 12. METOH NMPOMEKYTKOB J1JIsA 5 Pemarp ypaBHeHHs (HEepaBeHCTBA) ¢ MOJYJSIMH, pelIaTh
o HEPaABCHCTBA Ipu  MMOMOIIHA METOAa WHTCPBAJIOB  IJIA
YPABHCHMM U HCPABCHCTB HETIPepIBHBIX (pyHKIHH
12.1 | YpaBHEHUS ¢ MOAYJISIMU 1
12.2 | HepaBeHcTBa ¢ MOAYJISIMU 1
12.3 | Metox UHTEPBAJIOB IS 2
HENPEPBIBHBIX (DYHKIINH
KonTposbHnas padora Ne6
«MeToa NPpOMeKYTKOB 1151
YPABHEHHIi U HEPABEHCTBY 1
§ 13*. Ucnosib30BaHHe CBOMCTB 5 Hcnomnb3oBath CBOWCTBa byHKIHI (obnacrei
e —— cyecosas _ WeSTDULETONAOCT, OrpaieniorT)
HEPABCHCTB 3a71a4ax.
13.1* | Mcnonp3oBaHue 001acTen 1 Hcmons30BaTh MOHOTOHHOCTh U OKCTPEMYMBI (DYHKITHH,
CymeCTBOBaHI/Iﬂ q)yHKHI/II\;I CBOHUCTBA CUHYCa U KOCUHYCa
13.2* | cnonb3oBaHue 1
HEOTPHUIATENIbHOCTU QYHKIUHI
13.3* | Ucnonp3oBaHue OTpaHUYEHHOCTH 1
byHKIMMA
13.4* | Mcnonb30BaHHE MOHOTOHHOCTH U 1
HKCTPEMYMOB (DYHKITHI
13.5* | Ucnonb30BaHue CBOICTB CHHYCA 1
1 KOCHUHYyCa
§ 14. Cuctembl ypaBHeHI/lﬁ C 8 3HaTh ONpenesieHne PABHOCHWIBHBIX CHCTEM YpaBHEHUM
npeoOpa3oBaHus, MPHUBOASAIIME JAHHYI0O  CHUCTEMY K
HECKOJbKHMH HEU3BECTHBIMU PaBHOCHJIBHOM. PelaTs CHCTEMBI YPaBHEHHUH MPU TIOMOLIU
14.1 | PaBHOCHMIBHOCTH CHCTEM 2 nepexoja K paBHOCWIBHOM cucteme. IIpumeHsTH




14.2 CI/ICTeMa-CJ'IeI[CTBI/Ie 2 pacCyXIAeHUsI C YUCIOBBIMU 3HAYECHUSAMHU IIPU PELICHHUUA
14.3 | MeTroj 3aMeHBI HEU3BECTHBIX 2 YPABHCHII I HEpaBercTs
14.4* | PaccyXI€HHS C YUACTOBBIMHU 1
SHAYCHUAMMU IIPHU PCIICHUU
CHUCTEM YpaBHEHUHI
KonTpoabsnasi padora Ne7
«CucremMbl ypaBHeHHUIl ¢
HECKOJIBbKHUMMH HEU3BCCTHBIMM) 1
§ 15%. ypaBHeHI/lﬂ, HEPaBCHCTBA U - CucreMaTU3upoBaTh 3HAHUS O PEHICHUHM 3aJad C
CHCTEMBI ¢ IAPaMeTPaMu HapamMeTpaMy, OJIYYeHHbIE B IIIKOJIE
15.1* | YpaBHeHus ¢ napameTpom -
15.2* | HepaBeHCTBa ¢ mapamMeTpoM -
15.3* | Cucremsl ypaBHEHHUH C -
mapamMeTpoM
15.4* | 3agaum ¢ ycrnoBusiMu 1
I'masa II1. KommiekcHble 4uciia
- ITpuMeHsTh pas3ianyuHble (OPMBI 3AIUCH KOMIUICKCHBIX
§ 16*. Anrespamccxas popma n e o
reoMeTpuieCKasg HHTEpIpeTanusd CJIO)KEHHE, BBIYUTAHNE, YMHOKEHHE, JICICHUE, BO3BEICHUE
KOMIIJICKCHBIX YHCEJI B HaTYPAJIbHYIO CTEIECHB, U3BICYEHUE KOPHS CTEIEHN N,
Anre6pandeckas hopma BHIGHPAs TOAXOANLYIO (HOPMY 3AMACH KOMILISKCHBIX
16.1* [kommuiekcHOro YMCITa - umcen.
16.2* [ConpsikeHHBIE KOMIUIEKCHBIE YHCITA - ITepexoauTs OT aireOpandecKkol 3aluch KOMIUICKCHOTO
[coMeTprueckas MHTEPIpEeTaLus yucna K TPUTOHOMETPUYECKOHM M IOKAa3aTeNbHOM, OT
16.3* [ROMILIICKCHOTO 1HC1a - TPUTOHOMETPHYECKON M TIIOKa3aTelnbHOH (OpPMBI K
§ 17*. Tpuronomerpuyeckasi popma - anreGpandeckoi.
KOMIIJICKCHBIX YHCEJI Jloka3bpIBaTh CBOMCTBA KOMILIEKCHO COTPSIKEHHBIX YHCEIL.
171> Tp HUTOHOMETPHUICCKAT cbopMa ) E;(;/?lg;};z;oﬁnngzﬁgziﬁﬁlenepnpgiﬁsoBaTLHaTOqKaMH h
KOMIIJICKCHOT'O Y1 CJIa KOMIUIEKCHOW TIJIOCKOCTH apU(METHUECKHe NEHCTBUS C
KOpHI/I U3 KOMIIJICKCHBIX YHCECII 1
17.2* |wux cBoiicTBa - KOMIUIEKCHBIMU YK CIIAMH.
®dopMyHpoBaThE OCHOBHYIO TeOpeMy airedpbl. BeiBoanTs
§ 18*. KOpHH T T, . HPOCTEHIIHNE CIECTBUS U3 OCHOBHOI TEOPEMBI anredps!
Iloka3aTtenbHas (popMa KOMILJIEKCHBIX
quceJa
18.1* | KopHu MHOTO4IEHOB -
18.2* | Iloka3arenbHas popma -
KOMIIIICKCHBIX YHCCII
HTorosoe noBropeHue 17
KonTposabnas padora Ne§ (urorosas) 2

IHNPUMEPHOE TEMATHNYECKOE IINTAHUPOBAHUE

I'EOMETPUSA

(Yyriy0/1éHHBIN YPOBEHB)

XapaKTepMCTmca OCHOBHBIX BHA0B 1€ATCJIbHOCTH

Ne i/ HaumeHnoBanue pasjaejia, Tema 06yqaloumxcn
Yacel
y4eOHOro
BpeMeHHU
10 knacc
I'naBa VIII. HexkoTopsble cBeeHus u3 12 |




IJIAHUMETPUH

§ 1 Yriael u OTpE3KU, CBA3AaHHBIC C 4 DopmMynrpoBaTh U AOKA3bIBATh TEOPEMBbI 00 yIJie MEXIY
KacaTeJIbHOM M XOpAoH, 00 OTpe3Kax MepeceKarouIuxcs
OKPYKHOCTBIO XOpJ, 0 KBajipaTe KacaTeNbHOIl; BBIBOAUTH (YOPMYIIbI AT
BBIUHCIICHUS YIJIOB MEXKAY ABYMs IEpeceKarollUMUCS
XOpIaMH, MEXIY OBYMS CEKyIIMMH, IPOBEIEHHBIMU U3
OIHOHTOYKH;(hOPMYIHPOBATEHIOKA3BIBATE
YTBEP)KACHUA O CBOMCTBAaX M IPHU3HAKAX BIMCAHHOIO U
ONHMCAHHOIO YETBIPEXYTOJBHUKOB; pELIaTh 3aJaud C
UCIIOb30BAHIEM U3YIEHHBIX TEOPEM H HOpPMYI
§ 2 Penrenune TPEYroJbHUKOB 4 BbIBOIMTH(GOPMYJTBL, BEIpAKAIOIIUEMETHAHY U
OHCCEKTPHCY TPEYTOJIbHHUKA Yepe3 ero CTOPOHEL, a TAKXKe
Ppa3InuHBIe()OPMYIIBILIONAJUTPEYTONEHHKA,
¢opMyIMpOBaTH UM IOKa3bIBaTh YTBEPXKICHUS 00
OKpYXKHOCTH U IpsAMOH Oinepa; pemaTs 3a1ayu,
HCTIOJb3YsI BBIBEICHHBIE (DOPMYIIBI
§ 3 TGODEMa Meneaas u YeBbl 2 DopMyIHpoBaTh U 0Ka3bIBaTh TeOpeMbl MeHenas 1 UeBsl
U MCI0JIb30BaTh UX IPHU PELICHUY 3a1a4
§4 3.)1.]11/11‘[0, rnnepﬁona u 2 DopMyaMpoBaTh ONPEACICHUS 3JUIMIICA, THIEPOOJIBI U
nmapabosl, BBIBOAUTh WX KAHOHHYECKHE YPaBHEHHS U
napaﬁo.na n300paXkaTh ST KPUBbIC HA PHCYHKE
Beenenue 3
1 IIpenmer cTepeomerpuu 1 INepeuncnaTe OCHOBHBIE (DPUTYPHI B IPOCTPAHCTBE (TOUKA,
2 A HpsiMasi, INIOCKOCTH), (POPMYIIPOBATh TPH aKCHOMBI 00 HX
KCHOMBI CTCPCOMETPUH B3aUMHOM PAaCIIOJIOKCHUU M WIUIIOCTPUPOBATh 3TH
AKCHOMBI IPHUMEPAMH U3 OKPYKAIOIIeH 00CTaHOBKU
3 HCKOTODBIC CJIIEACTBHUA U3 aKCHUOM 2 DopMyIHpoOBaTh U JIOKA3bIBAaTh TEOPEMY O IJIOCKOCTH,
MIPOXOSIICH Yepe3 MPSIMYI0 U He JISKaIyI0 Ha Hell TOUKY,
U TeopeMy O IIOCKOCTH, IpOXOIsIed depe3 nBe
HEPECEKAIONINECS IPSIMBIE
I'naga I. [IapanjieJbHOCTh NPSAMBIX M 16
IJI0CKOCTEeH
§ 1 Ha])aJIJIeJILHOCTb NMPAMBIX, 4 DopMynHpoBaTh ONpEJEICHUE MapajUIeIbHBIX IPSAMBIX B
. HPOCTPAHCTBE, (POPMYIINPOBATH U JOKA3bIBaTh TEOPEMBI O
NPAMOU M IJIOCKOCTH HapaJuieJbHBIX MPSMBIX; OOBSCHATH, KaKHe BO3MOXKHEI
4 HapaJ'IJ'IeJ'ILHLIe IIpsAMBIC B cllyyad B3aMMHOTO PACHOJI0XKEHHsI IPSIMON U INIOCKOCTU B
IPOCTPAaHCTBEC MIPOCTPAHCTBE, U IPUBOANUTDH MILUTFOCTPUPYIOIIHE IPUMEPBI
~ H30KpYsKarolei 00CTaHOBKHY; OpMYJIUPOBATh
5 HapaJ'IJ'IeJ'ILHOCTB TPEX NPAMBIX i (opwyztip
6 Ha‘paJ'IJ'IeJ'II)HOCTB HpSIMOP'I n onpeJieNicHUe IapauleNIbHBIX MpPSIMOM M IUIOCKOCTH,
UIOCKOCTH ¢dbopmyupoBaTh ¥ Jl0Ka3bIBaTh YTBEPKACHUA O
MapayIeTbHOCTH TPSIMOM M IUIOCKOCTH (CBOMCTBA H
MPU3HAK);pelIaTh3a a4 HaBbIYNCIICHUECH
JI0Ka3aTeNbCTBO, CBSI3aHHBIC co B3aUMHBIM
pacIoIoXKEHUEM NPSMBIX U INIOCKOCTEH
§ 2 B3auMHoOe pacnoJioskeHue 4 OOBSCHATh, KakhMe  BO3MOXHBI CIy9au B3aHMHOTO
pacmoyioXKeHUs: JABYX  IpsAMBIX B IIPOCTPAHCTBE, H
NPsIMBIX B IPOCTPAHCTBE. Yroa MPUBOANTS MILTIOCTPHUPYIOIINE IIPHMEPHI; HOPMyITHPOBATH
MEKAY IBYMSA NPAMBIMUT OTIpeIeNICHUE CKPEIUBAIOIINXCS MPSIMBIX, (HOPMYITHPOBATH
7 CerH_[I/IBaIOH_[I/IeC}I MpAMBIC W JOKa3blBaThb  TEOPEMY, BBIP@XKAIOIIYI0  NPU3HAK
3 Y CKPEHIMBAIOIIUXCSA NMPSAMBIX, MU TEOpPEMY O  IIIOCKOCTH,
TJIBI C COHANIPABIICHHEIMU MPOXOIAIlEeH Yepe3 OHY U3 CKPEIUBAIOMINXCS IPSAMBIX U
CTOPOHAMM HapajuleIbHONH Jpyroil MmpsMoi; OOBSACHATH, Kakue [Ba
9 Yron Mexay npsiMbIMU JIyda Ha3bIBAIOTCS COHAIPABIEHHBIMH, ()OPMYINPOBATH U
JIOKa3bIBaTh TEOpeMy 00 yriax ¢ COHampaBJeHHBIMH
CTOpOHAMH; OOBSICHATH, YTO HA3bIBAETCS YIIIOM MEXKTY
HEePECEKAIOIUMUCITIPIMBIMUUYTIIOMMEKIY
CKpCHIMBAIOIIUMUCS MpPAMBIMYU; pEIIaTh 3aJa4d Ha
BBIYHCJICHUE U 10KA3aTEeNIbCTBO, CBA3aHHBIE CO B3aUMHBIM
PacroyIOKEHUEM ABYX IPSMBIX U YIJIOM MEKIAY HUMH
Kounrpoabsnas padora Nel (20 mun)
§ 3 HapaJIJICJILHOCTb IJIOCKOCTeM 2 DopMyIMpOBATH OIIpEIETICHUE napaiebHbIX
IUTOCKOCTEH, (hOPMYIHUPOBATH U TOKA3bIBATh YTBEPIKACHHS
10 HapaJ'IJleHLHLIC ITIOCKOCTH 0 TNpHU3HAKE U CBOMCTBAX MNapajljIelbHBIX IUIOCKOCTEH,
11 CBoiicTBa napaJjijiCJIbHbIX HCIIOJIL30BATh OTH YTBEPKICHMS IIPU PELICHUH 3a1a4
IIJIOCKOCTEN
§4 Terpasap u napaJjiesienumnen 4 OOBACHATh, Kakas (Urypa Ha3bIBAeTCS TETPAdAPOM H

12

Terpasap

13

[Tapannenenunen

Kakas MapajulelenunesoM, MOKa3blBaTh Ha dYepTexax U
MOZEISIX MX JJIEMEHTHI, W300pa)kaTh 3TH (QUIYpHl Ha
PHCYHKaX, WITIOCTPHPOBATh C UX IMOMOIIBIO pa3IHUYHbIE




14 3amaun Ha MOCTPOECHUE CEUCHMI

ClIydad B3aNMHOTO PACIIOJIOKEHHUS MPSMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE;(hOPMYIUPOBATH M  JIOKA3bIBaTh
YTBEPXKICHHS O CBOMCTBAX HapauleeNHIena; OObsICHSTD,
YTO HA3bIBACTCS CEUCHUEM TeTpadapa (IapajuleNenuIesa),
pemaTh 3amaddl Ha MOCTPOCHHE CEYCHHH TeTpa’iapa U
napajulesieMIe1a Ha YePTEexKe

KontpoJsbHas pabora Ne2 1
3auér Nel 1
I'nasa II. IlepneHnKyJIAPHOCTH 17
NPAMBIX U IJIOCKOCTEH
§ 1 HepHeHL[I/IKy.J'IHpHOCTL I[pﬂMOﬁ 5 DopMyIpoBaTh OIpeacIcHue NEPIEHIUKYIISIPHBIX
1 ILIOCKOCTH HPSMBIX B TIPOCTPAHCTBE; (HOPMYIUPOBATH U JOKa3hIBATH
JIeMMYy O MEepIEeHAMKYISIPHOCTH [BYX HapasuleNbHbIX
15 HepHeHI[I/IKyJI}IpHI)Ie IIpsAMBIC B OPSIMBIX K TPEThel MpsiMOit; GOPMYIHPOBATH ONPEACIICHUE
IIpOCTPAHCTBEC IPSMOM, ePIEHIUKYISIPHOH K INIOCKOCTH, U IPUBOJUTH
UJUTIOCTPUPYIOLIUE NIPUMEPBI u3 OKpy KaroLen
16 HapannenLHHe NpsAMBIC, 00cTaHOBKH; (HOpPMYJIUpOBaTH M JOKa3blBaTh  TEOPEMBI
HNCPIICHAUKYIIAPHBIC IIPAMBIC K (IpsiMyI0 M 0OPATHYIO) O CBSI3U MEXTy NapaJLICIEHOCTBIO
IINIOCKOCTH NpsAMBIX U UX NEPIEHAUKYIAPHOCTBIO K IUIOCKOCTH,
TEOPEMy, BBIPKAIONIYIO MPU3HAK MEPHEHAUKYIAPHOCTH
17 IIpusHaK nepneHMKyISAPHOCTH NPAMOIf M TUIOCKOCTH, H TEOPeMy O CyIICCTBOBAHHH 1
HpHMOﬁ U IINIOCKOCTH
€IMHCTBEHHOCTU TIPSIMOW, MPOXOJAIIeN uepe3 TaHHYIO
18 TeopeMe 0 HpHMOfI, TOYKY Y NEPIEHIUKYJIAPHOM K JaHHOU IUIOCKOCTH; PElIaTh
N 3ala4d Ha BBIYMCIIEHUE M JI0Ka3aTeNbCTBO, CBA3aHHBIE C
TNICPICHAUKYIIIPHOUN K IIJIOCKOCTU NEPIECHIUKYISIPHOCTHIO NPSMOH U IJIOCKOCTH
§2 Hepneﬂumcynﬂp U HAKJIOHHBIC. 6 OOBSACHATH, YTO TaKOe MEPHCHAMKYISAP M HAKIOHHAA K
- IJIOCKOCTH, YTO Ha3bIBaeTCA IPOEKLUEH HAKIIOHHOH, YTO
Yron MENIY MPSIMOH U Ha3bIBAECTCS PACCTOSIHUEM: OT TOUYKH 10 MIIOCKOCTH, MEXIY
IJIOCKOCTBIO NapaJuIeIbHBIMUA IIJIOCKOCTAMH, MEXAY NapaljIcIIbHBIMU
19 PaCCTOﬂHI/Ie OT TOYKHU 0 NpsIMOH U IJIOCKOCTBIO, MEXAY CKPEIIUBAIOUIMMUCS
NPSIMBIMH; (HOPMYITHPOBATH U JOKa3bIBATh TEOPEMY O TPEX
ITOCKOCTH — NEPIEHAMKYJIIIPaX U IPUMEHATh €€ IPU PELICHUH 3a/a4;
20 TeopeMa 0 TpEX OOBSACHATH, YTO TaKOE€ OPTOTOHANBHAS MPOEKIHS TOYKU
NEePpICHAUKYIIIpax (durypsl) Ha INIOCKOCTb, H JOKA3bIBaTh, YTO MPOCKINCH
” OpsAMOM Ha IIOCKOCTb, HE HEPIEHAMKYIIPHYIO K JTOH
21 Yron MCXKAY MPSIMOU U MPSIMOM, SIBJISICTCSI TpsiMasi,  OOBSICHATh, YTO  HA3BIBACTCS
IIJIOCKOCTBIO YIJIOM MEX]y MPSIMON M MJIOCKOCTBIO U KAKMM CBOMCTBOM
OH 00Ja7aeT; OOBACHATH, YTO TaKOE ICHTPaJbHAs
HpOEKIMs TOUKH (PUrypbl) Ha IIIOCKOCTD
§ 3 JIByrpaHHBIH yroJ. 4 OOBSACHATH, Kakash PUrypa Ha3bIBAETCS JBYTPAHHBIM YIIIOM
U KaK OH H3MepseTcs; J10Ka3blBaTh, YTO BCE JIMHEHHBIE
Hep l'leHIll/IIny'lﬂpHOCTb YTJIBI IBYTPAHHOTO yTJIa PAaBHEI APYT APYTY; OOBICHATH,
IJIOCKOCTCH YTO TAKOE€ YToJI MEXAY MEePECEKAIOIMUMHUCS IIOCKOCTAMU U
22 I[Byr‘paHHHﬁ yroun B KaKuMX Hpeenax OH HU3MeHsercs; (HopMyInpoBaTh
23 T OINpeJieNIcHHe B3aUMHO IEPIEHAUKYISIPHBIX —IJIOCKOCTEH,
PHU3HAK MEPICHIUKYIIAPHOCTH (hopMyIMpOBaTh M JIOKA3bIBATH TEOPEMY O HpH3HAKE
ABYX IINIOCKOCTCH MEPICHANKYISIPHOCTH ABYX IUIOCKOCTEH; OOBSCHSTH,
24 HpﬂMOYFOJ‘ILHHﬁ KakoM TIapaJuleNIeNnIes Ha3bIBACTCA NPSAMOYTOJBHBIM,
(hopMyIHMpOBaTh W JIOKA3bIBAaTh YTBEPXKICHUS O €ro
ITapaJIICJICIIMIIC T CBOMCTBax; OOBACHATH, Kakas (GUrypa Ha3bIBaeTCA
25 TpéXFpaHHLIfI yroui MHOTOTPaHHBIM (B YaCTHOCTH, TPEXTPAHHBIM) YTJIOM U KaK
26 MHOTOTrPaHHBIN VIO Ha3bpIBAIOT  €r0 2JEMEHTHl, KAKOM MHOIOIPAHHBIA  Yroil
p yT Ha3bIBA€TCS BBIITYKJIbIM; (bopmym/lposan) U OOKa3bIBATh
YTBEPXKACHUE O TOM, 4YTO KaXAbI IUIOCKMH Yrodi
TPEXTPAHHOIO yIJIa MEHBILE CyMMBI ABYX APYTHX IUIOCKHX
YIJIOB, U TEOPEMY O CyMME IUIOCKHX YIJIOB BBIIYKIIOTO
MHOI'OI'PaHHOr'0 yrijia; p€aTh 3aJa41 Ha BBIYUCIICHUE U
JI0Ka3aTeIbCTBOCHCIIONb30BAHUEMTEOPEMO
NEPNICHAUKYJIAPHOCTU MPSAMBIX U l'lJ'[OCKOCTeI‘/JI, a TaKXe
3aJayl Ha MOCTPOCHHE CEYEHHH IPSIMOYIOJLHOIO
NIapaJuIesIeNnIEla Ha YEPTEXKE
Hcnonp30BaTh KOMIBIOTEPHBIE IPOrPaMMBbI IPU U3Y4E€HHH
BOIIPOCOB, CBA3aHHBIX CO B3aWMHBIM PAaCIIOJOXCHUEM
NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE
KoutpoJabHnas pa6ora Ne3 1
3auér Ne2 1
T'aasa I1I. MHOrOrpaHHUKH 14 OObsicHATh,  Kakas (Urypa Ha3bIBAeTCs MHOTOI'PAHHUKOM,
1 KakK Ha3bIBAKOTCs €r0 3JICMCHTBI, KaKO# MHOTOT'paHHUK
§1 | IloHsiTHE MHOTOTPAHHHKA. 3 HasLIBACTCS

BBIITYKIIBIM, MPUBOAUTH pUMEPBI




27 IlonsaTre MHOTOrpaHHUKA

28 ['eomeTpuueckoe Tesno

29 Teopema Ditnepa

30 [Tpusma

31 IIpocTpaHcTBEeHHas Teopema
[Tudaropa

MHOT'OTPaHHHUKOB; O6"b5[CH5[TL, YTO TaKOC F€OMETPHUIECKOE

Telo; GopMyJIIpOBaTh U IOKA3bIBATh TEOpeMy Dinepa Uit
BBITYKJIBIXMHOT OTPaHHHKOB; 00 BSICHATH,KaKOH
MHOTOTPaHHHK Ha3bIBA€TCS MPU3MOM, U KaK Ha3bIBAIOTCS

e€ DIEeMEHThI, Kakas IpU3Ma Ha3bIBaeTCsS MNPSIMOI,
HAaKJIOHHOHM,  TpaBWIBHOHM, W300pakaTh NpHU3MBI  Ha
PHCYHKE; OOBSICHATD, YTO Ha3bIBACTCS IUTOMIABIO TTIOJTHOM
(O0KOBO¥1) MOBEPXHOCTH MPHU3MBI, ¥ JOKa3bIBaTh TEOPEMY O
mwiomand OOKOBOM TOBEPXHOCTH MPAMOU MPU3MBL;
BBIBOJUTH (hOPMYJTY IUTOLIAA OPTOrOHAIBHOH IPOSKINH
MHOTOYIOJIbHMKAa U JOKa3blBaTh  IPOCTPAHCTBCHHYIO
Teopemy Iludaropa; pemars 3agaun Ha BBIUHCICHHE U
JI0Ka3aTeIbCTBO, CBS3aHHBIC C IPU3MOM

§ 2 anaMn}la 4 OOBACHATH, KAKOI MHOTOTPaHHHK HA3bIBACTCS THPAMUJION,
2 U KAaK Ha3bIBAIOTCSA €€ DJJIEMEHTBI, 4YTO  Ha3bIBAETCS
3 HI/IpaMI/II[a IUIOIIA/BI0 MOJHOHM (OOKOBOW) MOBEPXHOCTU MUPAMHIBL;
33 HpaBI/IJ'IBHaH IIHUpaMuaa ] OOBSICHATh, Kakasg MHpPaMUAA HA3bIBACTCS TMPABUIBHOM,
34 VYceuéunas nmupamMuyga JIOKa3bIBaTh YTBEPKICHHE O CBOMCTBaX €€ OOKOBBIX pébep
u OOKOBBIX TpaHEH W TEopeMy O IUIOmAaAu OOKOBOH
MOBEPXHOCTH IIPABUILHOMN MTHPaMUJIBI; 00BSICHSTH, KaKOit
MHOT'OTPaHHUK Ha3blBaeTCsl yCeUEHHOM MUpaMuaoi U Kak
Ha3bIBAIOTCS €€ DJIEMEHTHI, JI0Ka3blBaTb TEOPEMY O
Iomaay OOKOBOW MOBEPXHOCTH MPABIIBHOHN yCeUEHHON
NUpaMuzbl;, pellaTh 3aladyd Ha BBIYHCIEHUE U
JIOKa3aTeNIbCTBO, CBA3aHHBIE C INMpPaMHUIaMH, a TaKkKe
3a[a4y Ha IOCTPOCHUE CEYCHUI IIMPAMUJL Ha YEPTEXKE
§ 3 HpaBHJIBHbIe MHOI'OI'PAaHHUKH 5 OOBsICHATD, KakWe TOYKM HA3BIBAIOT CHMMETPHYHBIMU
OTHOCHUTEIIBHO TOYKH (IpsIMOH, TIIOCKOCTH), YTO TaKoe
35 CI/IMMeTpI/I}I B ITDOCTPAHCTBE LEHTP (OCh, INIOCKOCTh) CHMMETPHH (UTYPBI, IPHBOIUTH
36 IlousTue IMpaBUJIBHOT'O npuMeps! GHUTYp, 00JIaaloMUX dJIEMEHTaMH CHMMETPHH, a
MHOI'OrpaHHHUKa TaK)K€ INPUMEPHI CUMMETPUU B apXUTEKTYpE, TEXHHKE,
npupoje; oOBACHATh, KaKOH MHOTOIPAaHHHUK Ha3bIBACTCS
37 DNeMEeHThI CUMMCTPUHU MPaBUILHEIM, JOKa3bIBATh, YTOHECYIECTBYET
IMpaBHUJIbHBIX MHOTOT'PaHHUKOB NPaBUILHOTOMHOI Ol PAHHHMKA,I'PAHSIMUKOTOPOI0
SIBIISIIOTCS TIPABUJIBHBIC N-YTONBHUKA IPU N 6; OOBSICHATS,
KaKHe CYLECTBYIOT BUbI IPABUIIbHBIX MHOTOTPAHHUKOB, U
KaKIMH JIEMEHTAaMH CHUMMETPHH OHH 001a1aloT
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPAMMBI IPU U3Y4YE€HHU
TeMbl «MHOTOIrpaHHUKN
KonTtpoJsbHasi paGora Ne4 1
3auér Ne3 1

3ak/II04uTeIbHOE TOBTOPEHHE Kypca
reomerpuu 10 ki1acca

Yacel
yuedHoro XapaKTepHCTHKA 0CHOBHBLIX BUI0B AesITeIbHOCTH
Nen/n  [HammeHoBamme pasjaena, rema BPEMEHU 00y4aroImuxcst
11 kjaacc
I'maBa VI. nimuap, KOHYC M map 16

§1 Huaunap 3 OOBACHATH, YTO TAKOE LIUINHAPUYECKAst IOBEPXHOCTb, €&
o0pazyrolye U 0Cb, KAKOE TeJI0 Ha3bIBAETCS IIMIMHAPOM U
59 HonsTue OWIMHIPA KaK Ha3bIBAIOTCS €T0 3JIEMEHTBHI, KaK MOJYYUTh LAJIUHIP
60 Hnomam; IMMOBCPXHOCTHU yTEM BpallleHHUs NPsAMOYTOJIbHUKA: H300paXkaTh LIUIMHIP
OUJIMHApPA U €ero Ce4eHusl IJIOCKOCThIO, MPOXOAsIIe yepe3 och, U
IUIOCKOCTEIO, TIEPIICHIUKYIISIPHON K OCH; OOBICHSATD, YTO
MPUHUMAETCA 3a IUIOMAAb OOKOBOW ITOBEPXHOCTH
OWIMHIPA, W BBIBOAUTH (OPMYIBI U BBIYHCICHUS
Iomaeil 60KOBOH M TOJHOW TTOBEPXHOCTEH IMIIHHIPA;
pemaTte 3a7adyd Ha BBIYKMCIEHHE M J0Ka3aTeIbCTBO,
CBSI3aHHBIC C IWJIMHIPOM
§2 Komnyc 4 OOBACHAT, YTO TAKOE KOHMYECKAasl NMOBEPXHOCTb, €&
61 T oOpasyronye, BepIIMHAa M OCb, KaKoe TeJO0 Ha3bIBaeTcs
OHATHC KOHYCa KOHYCOM M KaK Ha3bIBAIOTCS €T0 3JIEMEHTHI, KaK MOJIyYUTh
62 Hnomam; IIOBCPXHOCTHU KOHYCaA KOHYC IMYTEM BpallleHUs IPSIMOYTOJIbHOIO TPEYTOJbHHKA,
63 Y ceuEHHBIM KOHYC n300pakaTb KOHYC M €ro CEUYeHHsl IUIOCKOCTBIO,
MIPOXOAIIEH yepes 0Ch, u IJIOCKOCTBIO,




HEPNEeHUKYISIPHOM K OCH; OOBSICHITh, YTO IPHHUMAETCS
3a IyIoNa s GOKOBOM MOBEPXHOCTH KOHYCA, U BEIBOJUTH
(hopMyJIBI AT BEIYUCIICHUS IUIOIaiel OOKOBOIT U MOTHON
MOBEPXHOCTEH KOHYCa; OOBSICHATH KaKOe TENO Ha3bIBAETCS
YCEUEHHBIM KOHYCOM M KaK €ro HOJIY4YUTb IIYyTEM
BpAILEHUs] IPSIMOYTOJIBHON Tpaneiy, BEIBOAUTH HOPMyYITY
JUISL BBIUHCIEHMS IUIOIAIU OOKOBOH IOBEPXHOCTH
yCeu€HHOTO KOHYCa; pellaTh 3aJayd Ha BBIYHCICHHE U
JIOKa3aTeNIbCTBO, CBS3aHHBIE C KOHYCOM M YCEUEHHBIM
KOHYCOM

§ 3 Cd)epa ! DopMynHpOBaTh OTPENeNCHHs CPephl U Mapa, HX NEHTPA,
panuyca, JameTpa; HCCIIEI0BaTh B3aUMHOE
64 C(bepa u 1rap pacronoxenue cepbl U IIOCKOCTH, (HOPMYIUPOBATH
66 B3aumuoe PacCIIOJIOKCHHUEC C(bepbl ompeieNIieHIeKacaTeNbHOMIIOCKOCTHRCdepe,
U IINIIOCKOCTH (hopMyIHpOBaTh M JIOKA3BIBATH TEOPEMBI O CBOICTBE M
NpU3HAKe KacaTeNIbHOW IUIOCKOCTH; OOBSCHSATBH, HYTO
67 KacarenbHas nja0cKoCTh K C(l)epe MPUHUMAETCS 3a IUIOIMAAb chephl H KaKk OHA BhIPAXKACTCS
68 IInomane C(])epBI gyepespaaunycchepsl;uccie10BaTbB3auMHOE
69 BsanMuoe DPACIIOIOKEHHE C (1) epbl pacnonoxeHue chepsl M IpsIMOi; 00BICHSTH Kakast cdepa
. Ha3bIBACTCS BIMCAHHOW B IMJIMHAPHUYECKYIO (KOHUYECKYIO)
" IpsAMOUN MOBEPXHOCTh M KaKH€ KPHUBBHIC ITOJIy4AIOTCSI B CEUYCHUSIX
70 C(,’pepa, BIIMCAaHHAas B UHWIHHAPUYECKONRU KOHUYECKOH MOBEPXHOCTEMN
pa3IMYHBIMU  IUIOCKOCTSIMM; pellaTh 3aJadd, B KOTOPBIX
LIHTTMHAPUICCKYTO TIOBECPXHOCTD ¢GuUrypupyoT KOMOMHAIMM MHOTOTPAaHHHKOB W Tel
71 Cdepa, BircanHas B BpaIIeHHUsT
KOHHUYCCKYIO IIOBEPXHOCTb
12 CeueHus UJIMHIPUIECCKOM
ITIOBCPXHOCTH
73 CeueHHs KOHHYECKOM
IIOBEPXHOCTH
Hcnonb3oBaTh KOMIBIOTEPHBIE IPOrPaMMBbI IIPU U3YUEHUU
MIOBEPXHOCTEN U TeJ BpaIlCHUs
KoutpoJsbHas padora NeS 1
3auét Ned 1
I'naBa VII. O0bémbI Te1 17
§ 1 O0BéM NpAMOYIoJbHOI0 2 OOBACHAT, KaK M3MEPAIOTCS 00BEMBI Tel, MPOBOIL

mapajuenenumena BoPMYIDOBATS, CoHORNE CBOHCTSA O65EMOR H BHBOIIHTS
74 HapannenLHHe IIPSAMBIC B ¢ ux mnoMompi QopMyry 00BEMa MPSIMOYTOIBEHOTO
IIPOCTPAHCTBC napajuleenuIena
75 [lapasienbHOCTh TPEX MPSIMBIX
§ 2 O0BéM IlpﬂMOﬁ IMPU3MBbI U 3 DopMynpoBaTh U JI0Ka3bIBaTh TEOpeMbl 00 00BEME

HUJIMHApPA

OpsAMOi TMpH3MBl M 00BbEME LWIMHAPA; pelarh 3aJaud,
CBSI3aHHBIE C BBIYNCIICHHEM 00BEMOB ITHX TeI

76 O0BEM NpsIMOI TPU3MBI
77 O06BEM ITUITHH]IpA
§3 O0bEM HAKJIOHHOM NpU3MBbl, 5 BreiBoguTh MHTETpaNbHYIO (OPMYITY AJSl BBIYHCICHHS
00BEMOB TeJ U JOKa3bIBATH C €€ MOMOIIBIO TEOPEMBI 00
NUpaMHIbI U KOI.{'yca 00bEMe HaAKIIOHHOW IPU3MBI, 00 00bEME MUpaMHIbl, 00
78 Brruncienue 00EMOB Te € 00BbEME KOHYyCa; BBIBOJUTH (DOPMYIBI JJIsI BEIYHCICHUS
IIOMOIIIBIO UHTErpajia 00BEMOB YCEUEHHOW TMHPaMUABI M YCEUYEHHOTO KOHYCa;
o o peuarth 3aga4u, CBA3aHHLIC C BBIYUCIICHUEM OGLéMOB OTHUX
79 O0BEM HAKJIOHHOH PU3MBI Tor
80 O0BEM upaMu bl
81 O06BEM KOHYCa
§ 4 O0Bem mapa 1 mjaomaab 5 ®DopMyHpOBaTh U I0Ka3kIBaTh TEOpEMy 00 00BEMe mapa
chenn ¥ ¢ e€ MOMOIIBIO BBIBOJUTH (HOpMYITy Tutomanu chepsl;
(l) p BBIBOJIUTH ()OPMYITY ISl BEIMHCIICHNS! 00BEMOB IITAPOBOTO
82 O0BéM apa CerMEHTa W IIapoOBOr0 CEKTOpa; pelarbh 3axadyu ¢
83 OO0BEM IIapOBOTO CETMEHTA, npuMeHeHneM GopMyJ1 0GBEMOB pasTHIHBIX TEl
IapoBOTO CJIOA U IIapOBOIO
CEeKTOpa
84 [Tnomank chepsr
KonTtpoJsbHasi paGora Ne6 1
3auér Ne5 1




I'naBa IV. BekTopbl B IpocTpaHcTBe

§1

IlonsiTue BeKTOpPa B
NPOCTPAHCTBE

[ @2}

38

IlousTue BCKTOpa

39

PaBencTBO BCKTOPOB

®OpMyHHpOBaTb OIIpeACICHUE BEKTOpa, €ro MAJIHWHBI,
KOJUIMHEAPHBIX U PABHBIX BEKTOPOB, IPUBOJAUTL MMPUMEPLL
(1)I/I3I/I‘ICCKI/IX BEKTOPHBIX BEJINYNH

§ 2 CioskeHne H BLIYUTAHHE 2 OOBACHATH, KaK BBOIATCS AEHCTBUS CIOKEHUS BEKTOPOB,
BEKTODOB. YMHOMKECHME BBIYMTaHKW BEKTOPOB M YMHOMKEHHMS BEKTOPAa Ha 4YMCIIO,
POB. KaKMMH CBOMCTBaMH OHHU 00JIaJal0T, YTO TAKOE MPABHUJIIO
BEKTOpa HA YUCJI0 TPEYroJIbHUKA, MPAaBUIIO IapajuleiorpaMMa U IIPaBUIIO
40 Crno’keHne 1 BEIYUTaHHUE MHOI'OYTOJIPHUKA CJIOKEHUSI BEKTOPOB; peIllaTh 3a1ayd,
CBSI3aHHBIC C JCHCTBUAMU HaJl BEKTOPaMU
BCKTOPOB
41 CyMMa HECKOJIbKUX BEKTOPOB
42 YMHOKEHUE BEKTOpa Ha YHCIIO0
§ 3 KOMI[JIaHapHLIe BCKTOPbI 2 OOBSACHATH, KaKHE BEKTOPHI HA3BIBAIOTCS KOMIUIAHAPHBIMU;
(hopMyIHPOBATH U OKAa3bIBAaTh YTBEP)KICHHUE O IPHU3HAKE
43 KOMHJIaHaprIe BCKTOPEI KOMIUTAaHApPHOCTH TPEX BEKTOPOB; OOBSICHATH, B UEM
44 HpaBI/IJ'IO IapajyICJICIIHUIICaa COCTOUT MpaBWIO MapajuleNIeluIeNa CIOXKEHHU TPEX
45 Paznoxxenue BCKTOpa 110 T‘péM HEKOMILIaHAPHBIXBEKTOPOB;(hOPMYIHPOBATHU
JTOKa3bIBATh TEOPEMY O PA3JI0KEHUH JIF0OOTO BEKTOPA 110
HCKOMILIAaHAPHBIM BCKTOpaM TpEM [MaHHBIM HEKOMIUIAHAPHBIM BEKTOPaM; MPUMEHSTH
BEKTODBI IIPU PEILICHUU '€OMETPUUYECKUX 3a1a4
3auér Neb6 1
T'maBa V. MeTOIl KOOpAUHAT B 15 OOBACHATh, KaK BBOJHUTCS TNPAMOYTOJNbHAs CHCTEMa
KOOpAMHAT B IPOCTPAHCTBE,KAK  ONPEACIAIOTCS
IMPOCTPAHCTBE. JIBI/DKCHI/IH KOOpPAMHATBHl TOYKH M KaK OHHM Ha3bIBaIOTCSH, Kak
§ 1 KOOp}]I/IHaTbI TOYKH U 4 OTIPENIENISTIOTCS KOOPAMHATHI BEKTOpPa; (hopMymnupoBath H
KOOPJAMHATHI BEKTOpPAa JIOKa3bIBaTh YTBEP)KICHUA: O KOOPAMHATAX CYMMBI H
Pa3HOCTH JBYX BEKTOPOB, 0 KOOpJUHATax IIPOU3BEIEHHs
46 HpﬂMoerHI’Ha’I cucTeMa BEKTOPAa Ha 4YMCJIO, O CBA3U MEXKIy KOOpPAMHATAMH U
KOOpJZIMHAT B IIPOCTPAHCTBEC KOOpJAMHATaMH €ro KOHIIa W Hayaja, BBIBOAUTb H
47 KOO‘pI[I/IHaTI)I BCKTOpa HCIIOB30BATh NPH PEIICHNH 331a4 (OPMYIIBI KOOPIHHAT
CepeHbI OTPE3KA, UIMHBI BEKTOPA U PACCTOSHUS MEKIY
48 CBs13b MCKAY KOOpJUHaTaMu JIByMsI TOYKaMH; BBIBOJAMTH ypaBHEHHE c(hepbl JaHHOTO
BCKTOpPA U KOOpAWHATAMHU TOUYCK pazuyca ¢ LEHTPOM B JaHHOM TOYKe
49 [Ipocreitmume 3agauu B
KoopAauHaTax
65 YpaBHeHue chepsbl
§ 2 CKaJIﬂpHOG NMPoOU3BECACHUC 6 OOBSCHATh, KaK OIpENeNsieTcss Yroll MEXKAY BEKTOpaMu;
(hopMyIHpPOBATH OIPE/IeNICHNE CKATIPHOTO IPON3BEACHUS
BEKTOpPOB BEKTOPOB; (OPMyTHPOBATh U JTOKA3bIBATh YTBEPIKICHUS O
50 Yron MCKAY BEKTOpaMU €ro CBOMCTBAxX; OOBSICHATH, KAK BEIYHCIUTD YTOI MEXIY
51 CKaJ'IprHOC INpOU3BCIACHHUC JIByMs NIPSIMBIMHU, @ TaKXKe Yrojl MeXAy MNpsMOH M
IUIOCKOCTBIO, HCTIONIB3ys  BBIPAXKEHHE CKaJIAPHOTO
BCKTOPOB MPOM3BEIEHHS BEKTOPOB YEPE3 MX KOOPAWHATEI, BEIBOAUTH
52 Brruncienue YIJ10B MCXKIY YpaBHEHUE IUIOCKOCTH, IPOXOAAIIEH uepe3 JaHHYI0 TOUKY
IMPSAMBIMHA U IINIOCKOCTAMUA U TIEPIICHONKYIAPHON K NAHHOMY BEKTOPY, H (OpMyITy
paccTosiHusl OT TOYKM [0 IUIOCKOCTH; IPUMEHATH
53 YPaBHeHI/IC IIJIOCKOCTH BEKTOPHO-KOOPANHATHBIIIMETOANPUPELLICHU !
T€OMETPUYECKHUX 3a1a4
8§83 JIBusKeHUs! 3 OOBSCHATb,  4YTO Takoe OTOOpakeHHWe MPOCTPAaHCTBA Ha
54 ceOs ¥ B KakOM CIydae OHO Ha3bIBae€TCAd  JABIDKCHHEM
HeHTpaJTLHaSI CHMMETPHA MPOCTPAHCTBA; OOBACHATH, YTO TAaKOE IEHTpaIbHas
55 OceBas CUMMCTPHA CHUMMETpPHS, OCEBasi CHMMETPHS, 3€PKaJIbHast CHMMETPUS U
56 3epKaJ'IBHa$I CUMMCTPHUA napanienbHbIi MepeHoc, 000CHOBBIBATh YTBEPXKACHHS O
= TOM, YTO 3TH OTOOpaXKeHHs IMPOCTPAHCTBA Ha cels
57 HapaJ'IJ'IeJ'IBHHH MEPEHOC SBIISIOTCSAABHKEHUSIMM ;00 bICHATE, YTOTAKOE
58 HpeoGpa30BaHI/Ie o00Ms HeHTpalnbHOE Momobue (TOMOTEeTHs) W HpeoOpa3oBaHHe
moao0us, Kak ¢ MOMOIMIBI0 TpeoOpa3oBaHHs MOA0OUS
BBOJUTCS TIOHSATHE MOMOOHBIX (UTYp B HMPOCTPAHCTBE,;
IPUMEHSTh JIBIDKCHHS M MpeoOpa3oBaHHs MOJo0us mpu
pELICHNU TeOMETPUYECKUX 3aa4
Kourpoabnas padora Ne7 1
3auér Ne7 1
3aKI04nTeIbHOE IOBTOPEHUE NPH 14

MOJATOTOBKE K UTOT0BOI ATTECTALIMH 10
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