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IHosicHuTeIbHAA 3aIUCKA

[Iporpamma IOATOTOBHUTENBHBIX KypCOB NpeAHa3HadyeHa il ydammxes 11-x
KJIACCOB CpeAHeil (MOJHOM) IIKOJbI M BBITYCKHUKOB PAa3HBIX JIET U MOXKET OBbITh
MCITOJTh30BaHa JJ1s MoATOTOBKH K cnade EI'D. Kypc paccunran Ha 64 gaca.

eab MOArOTOBUTENBHBIX KYpCOB IO MAaT€MaTUKE — IIOMOYb a0UTYypUEHTY
MOBTOPHUTH yUeOHBIA MaTepHal U MOJAHITh YPOBEHb OCMBICIICHHSI KOHKPETHBIX 3HAHUH J10
TaKoro, KOTOPBIM ITO3BOJIUT YCIICIIHO CIATh SK3aMEH.

UT0oOB! JOCTUYD [TOCTABJIEHHOM L1€TH, HEOOXOIMMO PEUINTh Psij 3a1ay:

— co37aTh INTyOOKUH M MpOYHbIN (QyHAAMEHT O0leMaTeMaTHUYEeCKUX 3HAHWM, Ha
KOTOPBIN OYAyT ONUPATHCS 3HAHUSI KOHKPETHBIX MaTEMaTHYECKUX TUCLIUIUINH;

— CyIIECTBEHHO TMOJHATH YypPOBEHb 3HAHUM B 00JACTH JTHUX KOHKPETHBIX
TUCIMILTUH anreOpbl, TEOMETPUN U Haual MaTeMaTHYECKOTO aHaIN3a;

— BbIpa0OTaTh HABBIKM UYETKOI'O M3JIOKEHHMsSI 3HAaHUM, a TakkKe YyMEHHE
aHaJIM3UPOBATh U 0000IATh NOJYyYEHHBIE PEILICHUS;

— BeIpabOTaTh MOTHUBAIIMIO K 00yueHuto B Jlumiomarnueckoit Akagemun MU/,

[Iporpamma 0XBaTbIBa€T BCE TEMBI IIKOJBHOTO Kypca 3JIEMEHTAPHOU MaTeMaTHKH,
KOTOpbIE JOJDKEH 3HaTh AaOUTYpUEHT Uil YCHEIIHOM MOJArOTOBKM K €AUHOMY
rocyapCTBEHHOMY DK3aMEHY.

[IporpaMmma npenHa3sHaueHa ISl 3aKPEIUICHUS 3HAHUN, YMEHUW W HABBIKOB
ClIyliaTesied KypcoB IPHU MOJATOTOBKE K cllay€ €IMHOr0 TOCYAapCTBEHHOTO 3K3aMEeHa 3a
KypC ITOJTHOM CPEIHEN IIKOJIBI.

OcHoBHas 3ajaya Mmporpammbl — (OPMHUPOBAHUE LEIOCTHOIO MPEACTABICHUS O
MaTeMaTU4YeCKOM HayKe IMOCPEACTBOM NMPHUMEHEHMS 3HAHWW M HABBIKOB IO PA3JIMYHBIM
T€MaM B PEIlIEHWU HEOpAMHApHBIX 3afaHuil. KauecTBeHHas MOAroToBKa aOUTYpHUEHTOB
BO MHOT'OM 3aBUCHUT OT YMEHUS IPUMEHSTh HAKOIUICHHBIE 3HAHUS [TPU PELLIEHUH 3a1aHNM,
TpeOyIOIMX KOMIUIEKCHOTO TMOAXO0/Ja, M HCHOJIb30BaHUS CHCTEMbl HaBBIKOB W3
Pa3IMYHBIX Pa3AeJIOB LIKOJIBHOW MaTEMATHKHY.

[IporpamMmMa paccuMTaHa Ha MPEIOCTABIEHUE BO3MOXHOCTU aOUTypUEHTaM
00BEKTHBHO OLICHUTh YPOBEHb CBOMX 3HAHUM, a TAKKE ONPEIETUTH CBOE MECTO (PEHUTHHT)
Cpeld MHOKECTBA aOUTYPUEHTOB, MPETEHAYIOIIMX HA MOCTYIJIEHUE B BY3.



TPEBOBAHMUSA K YPOBHIO IOAI'OTOBKH BbBIITYCKHUKOB

B pe3ynomame uzyuenus mamemamuru Ciyuiameiib Kypcoe 00J1HCeH

3HaTh/MMOHUMATH

— 3HAYCHUE MAaTeMAaTHYECKOW HAYKH JUIsl PEIICHHs 3a/1ad, BOSHUKAIOIIUX B
TEOPUH W TIPAKTUKE, IMIUPOTY U B TO K€ BPEMS OTPaAaHUYCHHOCTH MPUMEHEHUS
MaTEMaTUYECKUX METOJIOB K aHAIM3y W HMCCIIECIOBAHUIO MPOIECCOB U SIBIICHUN B
IpUpOJIe U OOIIECTBE;

— 3HaYCHME MPAKTUKH U BOIIPOCOB, BOZHUKAIOIIMX B CAaMOW MaTeMaTHKE IS
dbopMUPOBaHUS U PA3BUTHUSI MAaTeMaTUYCCKONW HAYKH; HCTOPUIO PA3BUTHUSI OHITHS
qyuciaa, CO3JIaHUs MaTeMaTHYECKOro aHajn3a, BO3HUKHOBEHUS MW Pa3BUTHUS
TCOMETPHH;

— YHUBEpPCAJIbHBI  XapakTep  3aKOHOB  JIOTHKM  MaTeMaTHYECKHUX
paccyXJIeHni, UX MPUMEHUMOCTh BO BCEX 00J1aCTIX YEIOBEUCCKOU MeATEILHOCTH;

— BEPOSATHOCTHBIM XapaKkTep Pa3IMUHBIX MPOIIECCOB OKPYIKAIOIIETO MUPA;

AJITEBPA

yMeTh

— BBINIOJIHATh apU(pMETHUECKHE JEUCTBUSA, COUETas YCTHbIE U MUChbMEHHbBIE
MPUEMbI, IPUMEHEHUE BBIYUCIUTEIBHBIX YCTPOMCTB; HAXOJUTh 3HAUYCHHS KOPHS
HATypaJbHOM CTEIMEHU, CTENEeHH C paIMOHAIBHBIM IOKa3aTesieM, Jorapudma,
UCTIONB3YSl TPH HEOOXOAMMOCTH BBIUYMCIHUTEIBHBIE YCTPOMCTBA; TMOJIB30BATHCS
OLICHKOW W NMPUKHUIKOM ITPU MPAKTUUECKUX pacyeTax;

— MPOBOJUTH IO W3BECTHHIM (QopMyJiaM U TpaBuiaM MpeoOpa3oBaHUS
OYKBEHHBIX BBIPOKXEHHUH, BKIIOUAIONIUX CTETICHH, pPaaUKabl, JIOTapUPMBI U
TPUTOHOMETpUUYECKUE QYHKIUY;

— BBIYUCIISITh 3HAYEHUSI YUCIOBBIX U OYKBEHHBIX BBIPAXKEHUH, OCYIIIECTBIISS
HE0OXO0MMbIC TTOJICTAHOBKHU U NIPEOOPA30BAHUS;

— MCMOJIb30BATh NMPHOOpPETEeHHbIe 3HAHUSI U YMEHHUS] B NMPaAKTHYECKOii
eATEJHLHOCTH U NMOBCETHEBHOM KU3HHU IS

— MPaKTUYECKUX pacyeToB Mo ¢popMyiiaM, BKIItouas popMyJibl, coaepKaliue
CTETICHU, PaJIUKAJIBI, JIOTAPU(PMBI i TPUTOHOMETPUUIECKUE (PYHKITUHU, UCTIOJIB3YSI TIPH
HEOOXOJMMOCTH CIPABOYHbIE MaTE€pHalbl W MPOCTEHIINE BBIYUCIUTEIbHBIE
YCTPOWCTBA;

GOYHKIUU U TPAOUKU

yMeTh

— ONpENeNsITh 3HaUeHHE (PYHKIIMU 110 3HAYECHUIO apTyMEHTa MPU Pa3INIHbIX
criocobax 3aaHus QyHKIUU;

— CTPOUTH TpadUKN U3yUYCHHBIX (PYHKITUH;

— OIKCHIBATh N0 TpaUKy MOBEACHUE W CBOMCTBA (YHKIMA, HAXOIUTH TIO
rpaduky GyHKIIMYA HAUOOJIBITHE U HAUMEHBIITNE 3HAYCHUS;

— pemaTh ypaBHEHUS, MPOCTEUIINE CHUCTEMbl YpaBHEHUH, MCIOJIb3Ys
cBoMcTBa (DYHKIMH U UX TpaduKoB;



HCMOJIb30BATh NMPHOOPETEHHbIe 3HAHUS W YMEHHSI B NPAKTHYECKOil
NAeITeJIbHOCTH U MOBCETHEBHOM KM3HU JIJIs

— ONMCaHUA C TOMOIIbI0  (YHKIMA  pa3IMYHBIX  3aBUCUMOCTEH,
Ipe/ICTaBlICHUs UX TpaduuecKk, MHTepIIpeTaluu rpaduKoB.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

yMeTh

— BBIUYUCIIATH  TPOW3BOJHBIE  DJIEMEHTAPHBIX  (QYHKIHHA,  HCIOJB3YS
CIIPaBOYHBIC MaTEPUAIBI,

— HCCJIeIOBaTh B TPOCTEHINIMX ciydasx (QYHKIMM HAa MOHOTOHHOCTH,
HaXOAWTh HaWOOJNbIINEC W HAMMCHbBINNE 3HAYCHHS (PYHKIMHA, CTPOUTH TpaduKu
MHOTOWICHOB M TPOCTEHIINX palMOHAIBHBIX (YHKIHM C HCHOJb30BaHUEM
anmapara MaTeMaTH4eCKOro aHaln3a;

— BBIYUCIIATH, B TIPOCTEHIMX CIydasx IDIOMIATd C HCIIOJIh30BaHUEM
epBOOOPA3HOM;

HCMOJIb30BaTh NPHOOPETEHHbIe 3HAHUS W YMEHHSI B NPAKTUHYECKO
NAeSITeJIbHOCTH U MOBCEAHEBHOM "KU3HU JJIs1

— pElLICHUs NPUKIATHBIX 3a7a4, B TOM YUCJE COLMAIbHO-DKOHOMUYECKUX U
bu3nUecKux, Ha HanOOJIbIITNE U HAMMEHBIITNE 3HAYCHUS, HA HAX0XKICHUE CKOPOCTH
U YCKOPEHUS,



YPABHEHUS U HEPABEHCTBA

yMeThb

— pemaTh palMoHalbHbIE, TOKa3aTeIbHbIC U JIOTapu(PMHUUECKUE YpaBHEHUS U
HEpaBEHCTBA, MPOCTENIITINE UPPAIMOHANbHBIE U TPUTOHOMETPUUECKUE YpaBHEHMUS,
UX CUCTEMBI;

— COCTaBJISITh YPAaBHEHUS U HEPABEHCTBA IO YCIOBUIO 33/1a4H;

— WCTOJB30BATh JJIsi MPUOMKEHHOTO PElICHUs YPaBHEHUN U HEPABEHCTB
rpaduueckuil MEeToI;

— n300paxkaTh Ha KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUIM
MPOCTEUIINX YPAaBHEHUN U UX CUCTEM;

HCIIO0JIB30BaThb HpHOﬁpeTeHHLIe SHAHUSI M YMCHHUS B HpaKTl/IquKOﬁ
HCATCJIBbHOCTH " HOBCCI{HeBHOﬁ KM3HMU 111
— IIOCTPOCHUA U UCCIICAOBAHUA HpOCTGI;’IIHHX MAaTCMaTHICCKHUX MOIICJIGﬁ;

3JIEMEHTBI KOMBUHATOPUKHN, CTATUCTUKN U TEOPUU
BEPOSITHOCTEM

YMETh

— peliath NpocTenme KOMOMHATOPHBIE 3a/1a4u METOI0M Iepedopa, a TaKkKe
C UCIOJIb30BAaHUEM M3BECTHBIX (HOPMYII;

— BBIYUCIIATh B MPOCTEHIIMX CIydasX BEPOSTHOCTH COOBITHMII Ha OCHOBE
ImoacdcTa 4yncjia nCxXod0B,

HCIO0JIb30BaTh NPUOOPETEHHBbIE 3HAHUSL M YMCHHUS B NPAKTHYECKOH
NeATeJIbHOCTH U MOBCEHEBHOM KM3HHU JUIS:

— aHaJIM3a PeasIbHbIX YHCIIOBBIX IAHHBIX, IPEICTABJIEHHBIX B BUJIE IUarPaMM,
rpaduKoB;

— aHaJIM3a UHPOPMALIMK CTATUCTUYECKOTO XapaKTepa;

IFEOMETPUSI

yMeTh

— pacrio3HaBaTh HA 4YepTEkaX M MOJECIAX TMPOCTPAHCTBEHHBIC (HOPMBL;
COOTHOCHTH TPEXMEPHBIC 0OBEKTHI C UX ONMUCAHUSIMU, H300PKESHUSIMU;

— ONMCHIBATh B3aMMHOE PACIOJIOKCHHE TMPSAMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE, ApI'YMEHTHPOBATH CBOM CYXJICHHUS 00 3TOM PACIIOIOKCHHH;

— aHAJM3UPOBAaTh B TPOCTCUINMUX CIyJasX B3aWMMHOE PAaCIOJIOKEHUE
00BEKTOB B MPOCTPAHCTBE;

— M300pakaTh OCHOBHBIC MHOTOTPAaHHUKHA W KPYIJIbIE TEJa; BBITIOJHATH
YEPTEXKH 110 YCIOBHSIM 3a/1a4;

— CTPOUTH NPOCTEHINNE CEUCHUS Ky0a, IPU3MbI, TUPAMHU/IBL;

— pelIaTh MIAHUMETPUYCSCKUE U MTPOCTEHIINE CTEPEOMETPHUICCKHIE 3a/1a4H Ha
HAXOXKJICHUE TEOMETPHUYCCKUX BEIMYUH (JJIUH, YIJIOB, IUIOMIAIeH, 00bEMOB);

— HCIT0JIb30BaTh npu peleHun CTEPEOMETPUICCKIX 3a1a4
TUTAHUMETPUYCCKHE (DAaKThl M METO/IbI;



— IPOBOJAMTH JTOKA3aTEIIbHBIC PACCYKICHUS B XO/I€ PEIICHU 3a/1a4;

HCIO0JIb30BaTh NPUOOPETEHHBbIE 3HAHUS M YMEHHS B INPAKTHYECKOH
AeATeJbHOCTH U MOBCEIHEBHOM KM3HHU IS

— HCcClIe0BaHus (MOAEIIMPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYalluid Ha
OCHOBE U3YYEHHBIX (POPMYI U CBOWCTB (PUTYp; BHIYMCICHUS O0BEMOB M ILTOMIAICH
IIOBEPXHOCTEN NPOCTPAHCTBEHHBIX TEJI IPU PEIICHUHM IPAKTUYECKUX 3a1ad,
UCITOJIb3YsI IPU HEOOXOAMMOCTH CIIPABOYHHMKHU U BBIYHCIIUTEIbHBIE YCTPOUCTBA.

O®OPMA OPTAHU3BAIIUU YYEBHOI'O NIPOLECCA

[Iporpamma mpegycmaTpuBaeT U3ydeHUe MpaBwil caadd EI'D, 3HakoMuUT co
cnenudukanueit KMMoB, M0O3BOJIIET OpraHM30BaTh W3YYEHUE M IOBTOPECHHE
Marepuana OJokamMu B COOTBETCTBUM ¢ Tunamu 3afganuit EI'D. Ilporpamma
MpeanojaraeT HUCIOJIb30BaHUE pPa3HOOOpa3HbIX (opM  pabOThI:  DIIEMEHTHI
JICKIIMOHHBIX 3aHATUHI MO0 TEOPETUUECKOMY OJIOKY 3HAHUMU, TPAKTUYECKUE PAOOTHI C
3aJlaHUSMHM PA3HOM CIIOKHOCTH, CaMOCTOSITEeNIbHAsi paboTa cirymaTesei Kypcos,
IIPOBEICHHE KOHTPOJIbHBIX Cpe30B B popMare 3ananuii EI'D.

INJIAHUPYEMBIE PE3YJIBTATHBI

B nmnpouecce oOydeHusi, oOyyamumuecss MNPUHOOPETAT CJIeAYyIOIIHE
yMeHHS:

— pemiaTh ypaBHEHHUs, HEPABEHCTBA U MX CHUCTEMBI, H300pa)kaTh Ha
KOOPANHATHOM MJIOCKOCTH MHOXECTBA PEIICHHUIA;

— UCCJIEI0BaTh YPaBHEHMUSI, HEPABEHCTBA;

— peuarh 3a1a4u NOBBIIIEHHON CIO0KHOCTH;

— OBJIQJIETh OOIIMMHM METOJAMH IeOMETpuu (MpeoOpa3oBaHUil, BEKTOPHBIH,
KOOPJAMHATHBIN) U MPUMEHSTh UX MPU PEUICHUU FTeOMETPUUYECKUX 3a/ady;

— aHAJIM3HUPOBATH MOJYYEHHBIN PEe3yNbTaT;

— OPUMEHATh HECTAHJAPTHBIC METOABbl TNPU PEUICHUU YypPaBHEHUH,
HEPABEHCTB, 33/1a4.

B pesynomame o0yuenus yueHux O00HCEH UCNONIb308aAMb NPUOOpemeHHble
3HAHUS U YMEHUS 8 NPAKMUYECKOU 0esmeabHOCMU U NOBCEOHEGHOU JHCUHU O

— MPaKTUYECKUX PacdyeToB o ¢popMyiiaM, BKIItoUas GopMyJibl, coaepKaline
TPUTOHOMETpUUYECKUE QYHKIUY;

— ONMCaHUd C T[OMOIIbIO  (YHKUMM  pa3iMyHbIX  3aBUCHUMOCTEH,
MpeCTaBICHUs UX TpaduuecKu, UHTEpIpeTaK rpaduKoB;

— peuleHusl NPUKIAJHbIX 33/a4, B TOM YHUCJIE COLUATbHO-9KOHOMUYECKUX U
bu3nUecKux, Ha HanOOoJIbIINE U HAMMEHBIINE 3HAYEHUS, HA HAX0XKIEHHE CKOPOCTH
U YCKOPEHUS,

— BBIYHCIICHUS] 00BEMOB U IIOIIAJIEH TOBEPXHOCTEHN MPOCTPAHCTBEHHBIX Tl
IIPU PELIEHUU NPAKTUYECKUX 3a/aY;

— MOCTPOCHHUSI U UCCIEAOBAHUS MPOCTEHIITNX MATEMATHYECKUX MOJCIICH.



IIporpamma

1. Beegenue (2u). [lenu v 3agaun n3yyaeMoro Kypca. 3HaKOMCTBO C OCJIeAHEN
neMoBepcuert, komudpukatopom u crenupukamuern EI'D. OOydeHue 3amoaHEHHUIO
onankoB EI'D. IToaroroBka k 3agaHusiM ypoBHs B.

2. IIpeodopa3oBanue apupMeTHYECKUX U AJIre0panyecKuX BbIpakeHui (24.)

HauGonpmuii oOumuii  genurTenb, HaWMEHbIIee oOmiee KkpatHoe. Moyib
(aOcomoTHasi BeIMYMHA) JNEHCTBUTEIBHOTO YHUCIA U €r0 T'€OMETPUYECKHI CMBICIL.
[Ipouentsl, mnpomnopiuu. YucinoBele U OyKBEHHBbIE BbIpaKE€HUs. PaBEHCTBO W
TOX1€CTBO. POPMYJIbI COKPAILIEHHOTO YMHOXKEHUA. CBOICTBA CTENEHEN U IEUCTBUS C
apudpmernyeckumu  kopHsMu. CrTemeHb C  palMOHAIBHBIM  [OKA3aTEJEM.
Apudmernueckuii kopeHb. [elicTBusa Hax apudMeTHdeCKUMHU KOpHIMH. Boinenenue
NOJTHOTO  KBajapaTa B  IOJKOPEHHbIX  BbIpaxkeHHsx. OcBOOOXKIeHHE  OT
UPPAIMOHATIBHOCTH B 3HAMEHaTeNe. YIPOIIeHHEe UPPALMOHAIBHBIX alreOpandecKux
BBIPAKEHUI U BBIPAKEHUMN, COACPIKAIINX HEU3BECTHOE O] 3HAKOM MOIYJIS.

3. [Iporpeccun u TekcToBbIe 3a1a4u (4 4.)

[loHsiTHE © YHMCIOBOM MOCIENOBAaTENbHOCTH M CHOco0ax ee 3aJaHusl.
Apudmernueckasi mporpeccusi, omnpeeieHiue u cpoiictBa. PopMmyna n-To 4jieHa U
CYMMBI IIEPBBIX 7 YJIEHOB Iporpeccud. ['eomerpruyeckas nporpeccusi, onpeneacHue,
cBorictBa. opMyia n-ro 4jeHa U CyMMBI IIEPBBIX /1 YJIEHOB Iporpeccuu. beckoHeuHo
yObIBarolas reomeTpuyeckas nporpeccusi, ee cymma. Cxema pemeHus TEKCTOBBIX
3aJa4. 3aJadd, CBSA3AHHBIE C IIOHATHEM «KOHLIEHTPALMS» U  «IPOLEHTHOE
coJepkaHue». 3a1auu Ha ABMKEHUE, pab0Ty U MPOU3BOAUTENBHOCTD TPYAA. 3aauu Ha
MPOIEHTHBIN IPUPOCT U BBIYUCIIEHUE CI0KHBIX MTPOLIEHTOB.

4. PaninoHanbHble ypaBHeHHd (2 4.)

PaBeHnctBO, TOXHECTBO, ypaBHeHHE. KopeHb ypaBHeHUsA. PaBHOCWIIBHBIE
YpaBHEHUS! W HEPABHOCWUJIbHBIE TMPe0oOpa3oBaHUsl MPU PEIICHUH YpaBHEHUH.
Pacmupenne u cyxeHue oOJacTH MOMYyCTHMBIX 3HAaYeHUW ypaBHeHUs. JIuHelHbIC
ypaBHEHHMs. YpaBHEHMs C mnapaMmeTpoM. KBanapaTHbeie ypaBHeHHs. J[MCKpUMHHAHT.
@opmyna Uil pelieHus KBAaJApaTHBIX ypaBHeHuW. Teopembl Buera, mpsmas u
oOpatHas. Pa3znoxeHue KBaJpaTHOrO TpeXwIeHAa Ha JMHEWHbIE MHOKHUTEIH.
bukBanpatHele ypaBHEHMs. PanuoHanpHble ypaBHEHHs. MHOTOWIEH C OJHOU
nepeMeHHoOW. KopeHb MHorousnena, teopemMa besy, pasnokeHHe MHOTOYIEHAa Ha
MHOXHUTEIH.

5. AnredOpanvecKkue ypaBHEeHUsI M CUCTeMbl YPaBHeHHH (2 4.)

WppanuronanbHble ypaBHEHHUS, 00J1aCTh TOMYCTUMbBIX 3HaYEHUN. YpaBHEHUS C
napaMeTpoM M ypaBHeHUss ¢ MojayieMm. Cucrembl ypaBHeHUWA. COBMECTHBIE U
HECOBMECTHBIE CHUCTEMbI ypaBHEHUH. OTNpeesiecHHbIE U HEOIPEIACICHHBIE CUCTEMBI
ypaBHeHHI. CuUCTEMBl JBYX JIMHEWHBIX YpPaBHEHUW C JABYMS HEHU3BECTHBIMH.
I'paduueckuii cnoco6 pemenus. JluHeilHble cucTeMbl ¢ mapameTpoMm. Pazmuunbie
CUCTEMBI ypaBHEHUH (pallMOHANbHBIE W MppalMoOHaiIbHbIe). CHCTEMBl YpaBHEHHH C
apaMeTpoM.

6. PaiquonajbHble HepaBeHCTBA (24.)

UucnoBele HEpAaBEHCTBA, UX CBOWCTBA. HepaBeHCTBAa ¢ ONHOW INEPEMEHHOM,
paBHOCWIIbHBIE TPe0oOpa3OBaHUsS HEPABEHCTB. PelleHue KBaJpaTHBIX HEPABEHCTB,
palMOHAJIHBIX ~ HEpaBeHCTB. Meton wuHTepBasioB. (CHCTEMBl  palMOHAIBHBIX



HepaBeHCTB. PaBHocuiibHbIE mpeoOpazoBanus cucteM. COBOKYNMHOCTh CHCTEM
HepaBeHCTB. HepaBeHCTBa ¢ mapaMeTpom.

7. AnreOpandyecKkue HepaBeHCTBA (24.)

UppanmonanbHble HepaBeHCTBA W HMX cucTeMbl. OOnacTh AOMYCTUMBIX
3HaueHuil. HepaBeHcTBa, coaepkalye 3HaK MOYJIsl, U UX CUCTEMbI. CXEMBbI pELLICHHUS.
PaBHOCHIIbHBIE TTPe0Opa3OBaHusl HEPABEHCTB M CHUCTEM HEPABEHCTB, HEPABEHCTBA C
apameTpoM.

8. [IpeoGpa3oBanne TPUTOHOMETPHUYECKUX BbIpaKeHHUit (24.)

[lonsiTwe yrma v ayru, uxX rpaaycHas W paaudaHHas Mepel. OmnpezneneHue
TPUTOHOMETPUYECKUX (PYHKIMI YMCIOBOTO apryMEeHTa: CHHYCa, KOCUHYCa, TAHI'€HCA U
KoTaHreHca. [I[poMexyTKu cOXpaHEHHUsS 3HaKa Ui TPUTOHOMETPUYECKUX (PYHKIUH.
Borunciienne 3HauyeHuil TPUTOHOMETPUUYECKUX BhIpAXKEHUI 0e3 Tal0aull. 3aBUCUMOCTD
MEXIy TPUTOHOMETpPHUYECKUMHU GYHKIUSIMH OAHOrO aprymeHta. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. YETHOCTh, HEUETHOCTh. [IeproIuYHOCTb.

®opmyinbl cnoxkenus. opmynel npuBeaeHus. Tpuronomerpudeckne QyHKIUU
JBOMHOrO U TMOJOBUHHOrO aprymenra. [IpeoOpazoBaHue CyMMmbl M Pa3HOCTH
TPUTOHOMETPUUYECKUX (PYHKIIMN B MPOU3BEICHUE U OOPATHO.

Omnpenenenue OOpaTHBIX TPUTOHOMETPUYECKUX  (PYHKIMI:  apKCHHYCA,
apKKOCHHYCA, ApKTAaHI€HCa, apKKoTaHreHca. HaxokIeHne TpUTrOHOMETPUYECKHUX
GbyHKIUNA OT OOpAaTHBIX TPUTOHOMETPUUYECKUX (YHKIIUM.

9. TpuroHomeTpuyeckue ypaBHeHHsI M1 HepaBeHCTBA (24.)

Pemienne npocTedmmnxX TPUTOHOMETPUYECKUX YypaBHEHUU. OCHOBHBIE THUIIBI
TPUTOHOMETPUUYECKUX YPABHEHUM M METOJbI UX PELICHUS: METOJ JOIOJIHUTEIBHOIO
yIJIa; 3aM€Ha MEPEMEHHOM B YPAaBHEHMSX BHJA ; MOHM)KCHUE CTENIEHW YpPaBHEHUS
MEPEXOIOM K KpaTHBIM yIVIaM; OJHOPOJHBIE TPUTOHOMETPUYECKUE YPaBHEHUS;
BbIpaXEHHE TPUTOHOMETPUUECKUX (PYHKIIMIA Yepe3 TAHI'CHC MMOJIOBUHHOTO apryMeHTa.
VYpaBHeHwus, coJieprKalnue oOpaTHbIC TPUTOHOMETPUUYECKHUE byHKIIUN.
TpuroHoMeTpryecKrue HEPaBEHCTBA.

10. IIpeoOpa3oBanmne Jorapu(pMu4ecKux U NMOKA3aTeIbHbIX BbIPAKEHUH
(24.)

JlorapudMmsbl, pAecATUYHBIE U  HaTypajlbHble Jorapudmbl. Jlorapudmsl
MIPOU3BEICHUS, YACTHOTO, CTETIEHN 1 KOpHS. OCHOBHOE JIOTapU(PMUIECKOE TOXKIECTBO.
[Tepexonx k HOBomy ocHOBaHMI0. [ToTeHnmpoBanue. [IpeoOpazoBanme mokazaTeIbHBIX
BbIpaxkeHU. [IpeoOpazoBaHne cMelaHHBIX BHIPAKEHUH.

11. Jlorapudmuyeckue U noxkasatejibHble ypaBHeHus (24.)

[lokazatenbHble ypaBHEHUs, Jjorapudmuyeckue ypaBHeHus. [Ipocreiimiee
ypaBHeHue. [IpueMbl cBeieHNs ypaBHEHHs K npocTerimeMy. CMelllaHHbIe YpPaBHEHUS
Y YPABHEHHUS C MAPAMETPOM.

12. Jlorapu¢gmuueckue M MNOKa3aTeJbHble HEPABEHCTBA H CHCTEMbI
ypaBHeHHii (24.)

[TokazatenbHble HepaBeHCTBa. Jlorapupmuueckue HepaBeHCTBA. CMelIaHHbBIE
HepaBeHcTBA. Jlorapupmuyeckue ©  MOKa3aTeIbHBIE CHUCTEMBl  YpaBHEHUH.
HepasencTBa ¢ napamerpoM. CHUCTEMBI YpaBHEHUH C TapaMETPOM.

13. ®ynkuun u ux rpadpuxu (24.)

[Tonarre umcnOBOM (QYHKIMH, CHOCOOBI 3aJaHusi, O00JACTh OMPEACIICHUS,
obnmacte 3HaueHuidl QyHKuU. [paduk dynkmuu. OOmMe cBoiicTBa (YYHKIUH:



MIPOMEXKYTKHA  3HAKOIOCTOSHCTBA, MOHOTOHHOCTb, OIPAaHUYEHHOCTb, YETHOCTb,
HEYETHOCTh, NMEPUOAUYHOCTh. [loHsTHE OOpaTHOUW ¢yHKUMU. ['paduku mpsMoi u
obpatHoi pyHKIMK. DeMeHTapHbie GyHKImU. [IpeodpazoBanus rpadukoB QyHKITHI:
CABUI BJIOJb OCEH KOOPIAMHAT, PACTSKEHHME M CXKATUE BIOJIb OCEM KOOPAMUHAT,
npeoOpa3oBaHusl, CBA3aHHbIEC C HATMYKUEM 3HaKa MOAYJIS Y apryMeHTa Wi (QyHKIUH.

14. UccaenoBanue pyHkumii (24.)

VYpaBHeHue KacaTeNbHOM K rpaduKy QyHKIUU.

[IpaBwiia BBIYMCIEHUS NTPOU3BOJAHBIX: MPOU3BOJHBIE CYMMBI, Pa3HOCTH,
npou3BelieHUs] U yacTHoro AByX (yHkuuil. Tabnuma npousBoansix. IIpousBoanas
CJIOKHOM (PyHKIIMH. MaKCUMyMbl 1 MUHUMYMBI (3KCTPEMYMbI ) PYHKIIHUU, TPOMEKYTKU
Bo3pacTaHusi u yObiBanus. OOmas cxemMa MOCTpoeHUsi TrpaduKoB (PYHKIUH.
Haxoxxnenue HauOONbIIET0 W HAUMEHBIIETO 3HAYeHUM (YHKIMM Ha OTpe3Ke.
[IprMeneHue npOU3BOAHOM I pEelIeHUs 3a1a4.

15. IlnanumeTpusi. OcHOBHBbIE MOHATHSA (44.)

CMexHbIe U BEpTHKAJIbHBIE YTJIbI, UX CBOMCTBA. llepneHauKysp 1 HaKJIOHHAS.
CBOWCTBO CEpEIUHHOrO MEpHEeHAUKYJsipa K oTpe3Ky. [Ipu3Haku mnapamieabHOCTH
npsambixX. Teopema @aneca. CBONCTBO CpeiHEN JIMHUU TPEYTObHUKA. TPEeyroibHUKHU.
[Ipu3Haku paBeHCTBa TPEYroJbHUKOB. [IpaBUNbHBIN TpeyroibHUK. PaBHOOEIPEHHBIIM
TPEYTOoJbHHK U €T0 CBOMCTBA. Menuana, OuccekTpuca, BbIcOTa TpeyroyibHuka. Cymma
BEJINYMH BHYTPEHHUX YIJIOB TPEYTOJIbHUKA U BBIYKIOrO MHOTOYrojibHUKa. Teopema
O BHEIIIHEM yIJie TpeyroibHuKa. CBOMCTBA YIJ0OB C COOTBETCTBEHHO MapaJuleIbHBIMU
U IEpIECHIUKYJSIPHBIMA CTOPOHaMH. Te€OopeMbl CHHYCOB M KOCHUHYCOB. PereHue
TPEYTOJIBHUKOB. [IpsMOYTOJIbHBINA TPEYTOJBHUK U METPUYECKUE COOTHOLIEHUS B HEM.
Karer u rumoreny3a. Teopema Ilucdaropa. Ilpusnaku paBeHCTBa MPSMOYTOJBHBIX
TPEYroJIbHUKOB. OKPYKHOCTb, KPYT.

16. Ilnanumerpus. Paszinynbie reomerpuyeckue Gpurypbl Ha NJIOCKOCTH
(44.)

[Tapannenorpamm, CBOMCTBA M MPHU3HAKK NapajuiesorpamMma. [IpsmoyronbHuk,
pomO, kBaapat, Tpanenus. Cpeausis nuHus Tpaneuud. CBOMCTBO TuaroHanel B pomoe.
BrnucanHple W ONMCaHHbIE MHOTOYTOJIbHUKH. (CBOWCTBO YETHIPEXYTOJbHUKA,
BIIUCAaHHOTO B OKPYXHOCTb. (CBONCTBO YETHIPEXYTOJIbHUKA, OMUCAHHOTO BOKPYT
OKpY>KHOCTH. OKPY>KHOCTb, BHUCAaHHAs! B TPEYTOJIbHUK, €€ LIEHTp U paauyc. [nomanp
TpPEYroJibHUKa, TMapauiesorpaMma, poMOa, NpsIMOYTOJdbHUKA, Tpamnenuu. JlmuHa
okpy>xHocTH. [omaas kpyra, mwionaabs CEKTopa.

17. BekTOpbI HA IIVIOCKOCTH M B NIPOCTPAaHCTBE (24.)

Bektopel Ha TUIOCKOCTM W B MPOCTPAHCTBE, JMHEWHBIC OINEpallUd HaJ
BEKTOpAMU: CJIOKEHHE, BBIYMTAHHE, YMHOXEHHWE Ha 4YHUCIO. MeToJ KOOpJIWHAT Ha
IUIOCKOCTM M B NPOCTpaHCTBE. PaccTosiHMe MeXIy TOYKaMH Ha IUIOCKOCTH U B
npocTpaHcTBe. JIMHEHbIE onepaluy HaJl BEKTOpaMU B KOOpAuHATHOU Gopme. [lnHa
BekTOpa. CKaasipHOE MPOU3BEACHUE BEKTOPOB, €TI0 CBOMCTBA. YTOJI MEXKYy BEKTOPAMHU.
YcnoBus NEpNeHIUKYISIPHOCTH U KOJJIMHEAPHOCTU BEKTOPOB.

18. Crepeomerpus (8 4.)

[IpsiMble ¥ TUIOCKOCTH B MPOCTpPaHCTBE. B3auMHOE pacnonokeHue AByX NpsIMbIX,
JIBYX IUIOCKOCTEW, MPSIMOM M INIOCKOCTH B MPOCTPAHCTBE. YTOJI U PACCTOSTHUE MEKIY
CKpEIIMBAOIMMHUCS NpAMBbIMHU. [IpH3HAKM MapayieNbHOCTH MPSAMOW U IUIOCKOCTH,
JIBYX IUTOCKOCTEH. [Ipru3HaKk neprneHaAnuKyJIApHOCTH NPSMOW U IUIOCKOCTU. Teopema o



TpeX MEepHeHIUuKYIsIpax. Yrol MexAy TMNpsAMOM U IUIOCKOCThIO. [Ipu3Hak
NEPIIEHAUKYJIIPHOCTH ABYX IUIOCKOCTeN. MHororpanHuku. Ilpusma, Buasl npusm:
npsiMasi U paBWIbHAs MPU3MBIL, MApAUIEIEIUIE ], NIPAMOYTOIbHbINA MapauieIenunes.
[Tupamupa. ITnonaas NOBEPXHOCTH U 00BbEM IPU3MBI, TApAILJIEJIECTIUIIEA U TUPAMUIBI.
Tena Bpamenus (MUIXHIP, KOHYC U map). [L1omaas mToOBEpXHOCTH U 00BEM IIIIHHAPA,
KOHYyca, yceueHHOro konyca. Cdepa, mapoBoii cekTop, mapoBoii cermeHT. [Inomanp
MOBEPXHOCTH Cepbl, 00hEM IIapa.

19. Komnuekcnasi moaroroeka k EI'D (16 uy). Tpenunr B dpopmare EID.
WNuauBuyanbHas KOPPEKLUs OLIHOOK.
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