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Pabouas nporpamma yueGHOro npeamMera pazpadoTaHa Ha OCHOBE:
- @enepallbHOTO TOCYAAPCTBEHHOIO0 O0pPa30oBaTENbHOIO CTAHIApPTa CPEIHEro
oOmiero o0pa3oBaHusi, YTBEPKJIECHHOTO NpHKa3oM MUHHUCTEpCcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepauuu ot 17 Mas 2012 r. Ne 413 (¢ u3MeHEHUSIMU U
JOTIOJTHEHUSIMU );
- peKOMEHJAaMil MO OpraHU3alMK MOJYYEHHUsI CPEJAHEro oOuiero odpa3oBaHUs B
npezesax OCBOEHUs 00pa30BaTENbHBIX MPOTrpaMM CpeIHEro mpodeccuoHaIbHOIO
oOpa3zoBaHus Ha 0a3e OCHOBHOro oOmiero oOpa3oBaHUS C Y4YETOM TpeOOBaHUM
(denepanbHbIX TOCYJApPCTBEHHBIX O0PAa30BaTENbHBIX CTAHAAPTOB M MOJy4aeMOU
npodeccud WM CHEHHAIbHOCTH CPEIHEro MpOoQPEeCcCHOHAIBHOTO 00pa30BaHUS
(mucbmo JlemaprameHTa TroCyJapCTBEHHOM TOJUTUKH B cdepe MNOATOTOBKHU
pabouux kaapos u 10 MunoopHayku Poccun ot 17.03.2015 Ne 06-259);
- TNpUMEpPHOW mporpamMMmbl  00HIe00pa3oBaTENbHOM Y4eOHOW  JUCHUIUIMHBI
«Maremartuka: anreOpa M Hayalla MaTeMaTUYECKOrO aHalIu3a; FEOMETpUsD s
npodeccroHaIbHBIX 00pa30BaTENbHBIX OpraHu3alui, pexomeHaoBaHHoi OI'AY
«®UPO» (mpotoxon Ne 3 ot 21 wmrons 2015 1., perucTpalOHHBIA HOMED
peuensuu 377 ot 23 wutong 2015 r. DI'AY «OUPOy»),
- TNpPUMEpPHOM OCHOBHOW 0O0pa3oBaTENbHOW MPOTPAaMMBI CpPEAHEro OOIIero
oOpa3oBaHus, 0J00peHHOU pelmieHueM ¢GeaepalbHOr0 Y4eOHO-METOIUYECKOTO
o0benMHEeHUS 110 001IeMy 00pa3oBaHuio (TTpoTokoi oT 28 utoHs 2016 1. Ne 2/16-3)

Opranuzanusa-pazpadotuuk: ['ocygapcTBeHHOE OrOKETHOE NPOodhEeCcCHOHAIBHOE
oOpazoBarenbHOe yupexaenue PecnyOnmuku Kpbim «Cakckuii TEXHOIOTUYECKUM
TEXHUKYM»

Pazpabotuuk: Pomaniok Wrops BacunbeBuu,  mnpenogaBaTellb MaTEMaTUKHU
['ocymapcTBeHHOTO  OIOPKETHOTO  MPO(ECCHOHATBHOTO  00pa30BaTEIHHOTO
yupexaenuss Pecnyonuku  KpbeiM  «CakcKuit  TEXHOJIOTHUECKHN TEXHUKYM,
BbICIIAs KBaTU(UKALIMOHHAS KATETOPHsI
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1. HOACHUTEJIBHAS 3AIINCKA

1.1. Ieau yyedHOro npeamera

Conmepxanne paboueil mporpaMMmbl Y4YeOHOTO TMpeAMeTa HamNpaBlIeHO Ha
JTOCTH)KCHUE CIEeTYIOMNX LeJieii:
e obecnieueHue CHOPMHUPOBAHHOCTH  MPEACTABICHUW O  COLMAJIBHBIX,
KyJbTYpPHBIX U UCTOPUYECKHUX (haKTOpaX CTAHOBJICHUS MAaTEMAaTHKH;
e obecnieueHue CGHOPMUPOBAHHOCTH JIOTHYECKOTO, AJITOPUTMUYECKOTO H
MaTeMaTHYCCKOTO MBIIIICHUS;
e  obecrieyenne chOPMUPOBAHHOCTH YMEHHN MPHUMEHATH MOJyYCHHBIC 3HAHUS
NIPH PEIICHUY Pa3IMYHBIX 33]1a4;
e  obecrieyeHrne CPOPMUPOBAHHOCTHU TMPEACTABICHUA O MaTeMaTHKE KaK YacTh
OOIIIeUeIOBEYECKON KYIbTYPhl, YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJISIONIEM
OIKCHIBATh U U3YYaTh PEabHBIC MPOLIECCHI U SBICHHUS.

1.2. O0masi xapaKkTepuCTHKA y4eOHOI 0 NpeaMeTa

N3zydenne MaTeMaTHUKH B ['ocynapcTBeHHOM OO IIKETHOM
npodeccuoHaIbHOM — OOpa3oBaTesibHOM  yupexxaeHuu  PecnyOnuku — Kpbim
«CakCKull TEXHOJIOTMYECKUH TEXHHUKYM», pEaM3yIoleM 00pa30BaTeIbHYIO
nporpamMmy cpenHero oomiero oopasoanus B npeaenax ocsoenus OITOIT CIIO na
6a3e OCHOBHOro 00I1Iero 00pa3oBaHUs, UMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH
OT TEXHOJOrM4eckoro mnpoduis npodeccruoHambHOrO 00pa3oBaHUs. ITO
BBIp@YKAETCsl Yepe3 cojlepkaHue OoOy4deHHs, KOJIMYECTBO YacOB, BBIJEISEMbIX Ha
U3y4YEeHHE OTIEIbHBIX TEM IMPOTrpaMMbl, TTYOMHY UX OCBOCHHUS OOYyUYaIOIIMMHUCH,
gyepe3 00BbEM U XapaKTep MPaKTHUYECKUX 3aHATUH.

N3yuenne mMaTremMaTWKy  3aBEpPIIACTCS  MNPOMEKYTOUYHOM  aTrTecTanuen
CTYJICHTOB B (hopMe dK3aMeHa.

I[Ipu  ocBoenmn  mpodeccuit  CIIO  TexHOMOrMYeckKoro  mpoduis
npodeccroHaabHOrO0 00pa3oBaHUs MaTEeMaTHKa W3y4aeTcs Ha yriyOJICHHOM
YpOBHE KaK MPO(HUIBbHBIN yUeOHBIN MpeMeT.

1.3. MecTo y4yeOHOro npeamera B ydeOHOM IJIaHe

VYuebnsniii npeqmer YI1.04 MatemaTka OTHOCUTCS K OOIIMM y4eOHBIM
mpeaMeTaM U3 00s3aTenbHOM  mpeaMeTHoW — oOmactu  «Marematuka U
nHpopMaTuka» 00IIC00pa30BaTEILHOTO IIMKJIA YYeOHOro IJaHa OCHOBHOM
npodeccruonansHO 00pa30BaTEIBLHON MTPOTPaAMMBI CPETHETO TPO(ECCHOHATHEHOTO
oOpa3zoBanus  (MpoOrpaMMbl  TOATOTOBKH  KBATHU(HUIIUPOBAHHBIX  pabOUMX,
cayxkamux) mo mnpodeccun 08.01.25 Macrtep OTAETOYHBIX CTPOUTEIBHBIX U
JIEKOPATUBHBIX PadoT.



2. IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
NPEAMETA

OcBoeHHe cojlepKaHus Y4eOHOTO TpeAMeTa OOECNEeYUBAET JIOCTUIKEHUE
CTYJIEHTAMU CJICAYIONINX Pe3yJbTATOB:

® JIUYHOCHIHBIX:

- c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA O MaTEMaTHKE KaK YHUBEPCAIHHOM
SI3bIKE HAYKH, CPEJCTBE MOJICITUPOBAHMS SBICHUH M IPOIECCOB, HACAX W
METOJIaX MaTEMaTHKH,

- TOHMMaHWEe 3HAYMMOCTH  MATEMAaTHKH IS  HAYYHO-TEXHHUYCCKOTO
nporpecca, cOPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KaK K YacTH
00IIEYeIIOBEYCCKON KYJbTYphl Yepe3 3HAKOMCTBO C HMCTOPHCH pa3BUTHSA
MaTEMaTUKH, IBOJTFOIIUEH MAaTEMaTHICCKUX UICH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaKCHMS,
QITOPUTMHUYECKONW  KYJIBTYPBI, KPUTHYHOCTH MBIIUICHUS Ha  ypOBHE,
HEeoOXoauMoOM s Oyaymed mpodecCHOHANbHOW — JICSATEIBHOCTH, IS
IIPOJIOJIKEHUST 00pa30BaHUS U CaMOOOPa30BaAHMS;

- OBJIaJICHWC MAaTEMAaTHYCCKUMHU 3HAHMSIMU M YMEHUSIMH, HCOOXOJIUMBIMHU B
MIOBCCTHCBHOM JKM3HHW, JUIAI OCBOCHHUS CMEXKHBIX €CTECTBCHHOHAaYYHBIX
TUCHMIUIMH ¥ JUCHUIUIMH TMPO()EeCCHOHAIBHOTO IHMKIA, JUIS TIOJYYCHHUS
oOpa3oBaHus B 00JacTAX, HE TPeOYOIIUX YriayOJeHHOW MaTeMaTHYeCKOM
TIOJITOTOBKH;

- TOTOBHOCTh M  CIOCOOHOCTh K O0Opa3oBaHWIO, B TOM  YHCIE
caMo00pa3oBaHUIO, HA MPOTSHKEHUU BCEH KU3HU; CO3HATEIILHOE OTHOIICHHE K
HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHIO YCIICITHOW MPOo(ecCHOHATBHOW U
OOIIIECTBEHHO IeATEIHHOCTH;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEIIBHOM TBOPYECKOM W
OTBETCTBEHHOW JIEATCIIEHOCTH;

- TOTOBHOCTh K KOJIJIEKTUBHOW paboTe, COTPYAHUYECTBY CO CBEPCTHHKAMU B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IIOJIE3HOH, Y4YeOHO-HCCIIeT0BATEIBCKOM,
IPOEKTHON U APYTUX BUJIAX JESITEIbHOCTH;

- OTHONICHHE K MPO(PECCHOHATBEHOMN AESITEILHOCTH KaK BO3MOKHOCTH Y4aCTHS
B PEIICHUH JIMYHBIX, OOMIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAIIMOHATBHBIX
npooem;

* MemanpeoMemHuplx:

- YMEHHE CaMOCTOATEIILHO OMNPEACTATh IEIU JESITEILHOCTH M COCTaBIISThH
IJIaHBl JICSITEILHOCTH; CaMOCTOSITEILHO OCYIIECTBIISITh, KOHTPOJHMPOBATH H
KOPPEKTHUPOBATh JCSATEIbHOCTh; MCIIOJIB30BAaTh BCE BO3MOXKHBIE PECYPCHI IS



JOCTUKEHUSI TIOCTaBJIEHHBIX LEJed W peaau3alud IUIAaHOB JEATEIbHOCTH;
BbIOMPATH YCHEIIHbIE CTPATETUU B PA3JIMYHbBIX CUTYALUsX;

- yYMEHHE NPOAYKTHBHO OOIIATbCsl W B3aUMOJECHCTBOBaTH B IpoLEcce
COBMECTHOM JAESATENbHOCTH, YUYUTHIBaTh TMO3ULIHMHU JAPYTHX YYACTHUKOB
NeATENbHOCTH, I3P(HEKTUBHO pa3peliaTb KOH(PIUKTHL;

- BJAJCHUE HABbIKAMHM IIO3HABATEJIbHOM, y4eOHO-UCCIENOBATENbCKON U
IPOEKTHON NESATEeIbHOCTH, HAaBBIKAMH pPA3pelieHHs] MpoOseM; CIOoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY TOMCKY METOJOB PEIICHHS] MPAKTHYECKUX
3a/1a4, IPUMEHEHHIO PA3IMYHbIX METOI0B MMO3HAHMS;

- TOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOM UWH(OPMAIMOHHO-
NO3HABATEIbHON JI€ATENbHOCTH, BKJIIOYAas YMEHHE OpPHEHTUPOBAThCA B
pa3NUYHBIX ~ WMCTOYHMKAX  MH(OpManuu, KpPUTHUECKH  OLEHUBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO, MOTYyUYaEMYI0 U3 PA3IMYHBIX HCTOYHUKOB;

- BJAQJCHHUE S3bIKOBBIMM CpPEJICTBAMU: YMEHHUE $SICHO, JIOTUYHO M TOYHO
U3JaraTh CBOIO TOUYKY 3PEHUS, UCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;
- BIaJCHUE HABBIKAMHM TO3HABATENBbHON pedekcuu Kak OCO3HaHUs
COBEpIIAEMbIX JIEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTaTOB U
OCHOBaHMWIA, TPaHUI] CBOETO 3HAHUS U HE3HAHUS, HOBBIX IMO3HABATEIBHBIX 3a/1a4
U CPEJICTB JUISl X JOCTUKEHUS;

- IIeJIEyCTPEMIIEHHOCTb B IMOMCKAX M NPUHATUU PEIIeHUH, COOOPAa3UTEIBbHOCTD
U UHTYWLMSA, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX NPEJCTABIECHUMN; CIIOCOOHOCTH
BOCIIPUHUMATh KpPacoOTy U TapPMOHUIO MUDA;

* npeomemHbvix:

- c(pOpMUPOBAHHOCTb MPEACTABICHUN O MaTeMaTHUKE KaK 4YacTH MHUPOBOU
KyJbTYpbl M MECT€ MaTeMaTUKH B COBPEMEHHON IUBWIM3AIMM, CIIOCO0ax
OIMCAHUS SBJICHUN pealbHOTO MHpa Ha MAaTEMAaTUYECKOM SI3BIKE;

- c(OpMUPOBAHHOCTb IMIPEACTABICHUNH O MaTEeMATUYECKUX MOHATUAX Kak
BOXHEHUIINX MAaTEMaTUYECKUX MOJENAX, MO3BOJSIOUIUX ONMUCHIBATh U U3ydYaTh
pa3HbIE MPOLIECCHl U SBJIEHHUS; NOHMMAaHUE BO3MOYKHOCTH aKCMOMATHYECKOIO
OCTPOECHUSI MAaTEMAaTUUECKUX TEOPUI;

- BIAJCHUE METOJAMHU JO0Ka3aTeIbCTB M AJTOPUTMOB DPEIICHHS, YMEHHE HX
IPUMEHSATH, IPOBOANTH J10KA3aTEIIbHBIE PACCYXKACHUS B XOJ€ PELICHUS 3a/1a4;

- BIAJEHUE CTaHJAPTHBIMH [pHUEMaMH  PELIEHUS  palMOHAIBHBIX U
UPpPALMOHAIBHBIX,  MOKA3aTEJIbHbIX,  CTENEHHBIX, TPUTOHOMETPUUYECKHUX
YPaBHEHMI W  HEPAaBEHCTB, WX CHUCTEM;  HCIIOJIb30BAaHUE  T'OTOBBIX
KOMIIBIOTEPHBIX IpOrpamMM, B TOM 4YHCIE Uil MOHMCKAa IYTH PEIICHHUS H
WUTIOCTPALIMU PEILICHNS YPABHEHUI U HEPABEHCTB;

- c(hOpMHUPOBAHHOCTh IpeICTaBICHUN 00 OCHOBHBIX HOHSITUAX
MaTeMaTU4ecKoro aHajau3a U WX  CBOMCTBax, BIAJCHHE YMEHUEM
XapaKTepU30BaTh MOBEACHUE (DYHKIMI, MUCIIOJIb30BAHUE IMOJYYEHHBIX 3HAHUUN
JUISl ONIMCAHUS U aHAJU3a PeabHbIX 3aBUCHUMOCTEN;



- BJAJCHUE OCHOBHBIMU IIOHATUAMU O IUIOCKUX M IIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (QUrypax, UX OCHOBHBIX CBOMICTBax; C(QOPMHUPOBAHHOCTH
YMEHHs pacro3HaBaThb I'€OMETPUYECKHE (PUIypbl HA YepTexax, MOJEISAX U B
peanbHOM MUpE; MPUMEHEHHE M3YYEHHBIX CBONCTB re€OMETpPUYECKUX (UTYp U
GopMyn Juisl peuieHuss TE€OMETPUYECKUX 3aJad M 3a7ad4 ¢ IPAKTHYECKUM
COJIEP)KaHUEM;

- c(OpMHUPOBAHHOCThH MPEJCTABICHUN O MpOLEccax U SBICHUSAX, MUMEIOIIUX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEAIBHOM
MHUpE, OCHOBHBIX IIOHATHUAX DJIEMEHTAPHOU TEOPUM BEPOSTHOCTEU; YMEHUU
HaXOAUTh M OLIEHMBAaTh BEPOSITHOCTU HACTYIUIEHHS COOBITUH B MPOCTEHIIMX
IIPAKTUYECKUX CUTYyaLUAX U OCHOBHBIE XapPAKTEPUCTUKHU CIYYaANHBIX BEJIIUYNH;

- BJQJCHUE HABBIKAMM MCIIOJIb30BAHUSA TOTOBBIX KOMIIBIOTEPHBIX IIPOTpPamMM
IIPY PELICHUH 3a/1a4.



3. COAEPKAHUME YYEBHOI'O IIPEJIMETA

BBenenue

Matematrka B Hayke, TEXHHKE, YKOHOMUKE, HHPOPMAITMOHHBIX TEXHOJIOTHUIX
U TPaKTHYECKON naearenpbHOCTH. llenmm W 3amaum W3ydeHHS MAaTeMaTHUKUA IIpH
ocBoeHuu npodeccuit CII0.

Tema 1. PazBuTHe NOHATHS O YHCJIE

Llenbie 1 pannoHanbHbIC yKcaa. [leiicTBuTenbHbIe uncia. [IpubAuKeHHbIE
BBIYHCACHULI. KOMIIA€KCHBIE YHCAA.

IIpakTuyeckue 3aHATHSA

Llenpie uncna.

PanyonanesHbIC yncna.

JleMCTBUTENBHBIEC YHCIIA.

[Tpubnu>xeHHbIC BEIYUCICHHUS.

Tema 2. KopHu, cTeneHu u Jorapupmsl

Kopnu u crenenn. KopHu HaTypaldbHOM CTENEHHM W3 YMCIIA U UX CBOMCTBA.
CreneHn ¢ palMoOHAJbHBIMM TOKa3aTelsMU, UX cBoWcTBa. CreneHu ¢
JIEUCTBUTEIBHBIMA MOKa3zareiaMu. CBOMCTBA CTEIIEHU C OEHCTBUTEALHBIM
nokasateaeM. Jlorapudm. Jlorapupm uucia. OcHOBHOE sorapudmuyeckoe
TOXJeCTBO. JlecsTuuHble W HaTypajibHbie jorapudmel. llpaBuna neicTBuil ¢
norapudmamu. [lepexos kK HoBoMy ocHOBaHHUIO. [IpeobpazoBanue anredpanyeckux
BeIpakeHU. [IpeoOpa3oBaHue palMOHANBHBIX, UPPALMOHATIBHBIX CTENEHHBIX,
MOKAa3aTeIbHBIX U JTOrapU(PMUIECKUX BBIPAKECHUH.

IIpakTH4eckue 3aHATHS

[ToHsiTHE KOPHS CTENEHHU .

KopHu 4eTHOM ¥ HEUYETHOM CTEIICHEN.

CBoiicTBa KOpHEW CTENEHU 1.

CBoiiCTBa CTENEHU C PALIMOHAIBHBIM.

Kopsu, crenenu.

CaoticTBa orapumMoB.

[Toka3aTenpHbIE YPABHEHUS.

Jlorapudgmudeckne ypaBHEHUS.

[Toka3zaTenpHbIE HEPABEHCTBA.

Jlorapudmudeckrne HepaBEHCTBA.

Tema 3. IIpsimMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
B3anmHoOe pacnonoxxkeHue AByX NpsMbBIX B NpocTpaHcTBe. [lapanmnenpHOCTb
npsiMOM M TUIOCKOCTH. [lapayuienbHOCTh IIOCKOCTEH. [lepneHauKyIsIpHOCTh



NpAMON M TIOCKOCTH. [lepneHauKylisgsp M HAKJIOHHAsA. YTOJd MEXKAY MPSIMON U
IUIOCKOCTBIO. JByrpaHHbIi YTOJL. Yron MEXKIY TUIOCKOCTSIMU.
[lepneHauKyISIpHOCTh ABYX IUIOCKOCTEH. ['eoMerpuueckue mnpeodpa3zoBaHUs
IIPOCTPAHCTBA: IMAPAIJIEIbHBIA MEPEHOC, CUMMETPUS OTHOCUTEIBHO IUIOCKOCTH.
[TapannenbHOe mnpoekTUpoBaHue. llaomaznes OPTOTOHAABHOM IIPOEKIIHU.
N300pakeHne npoCcTpaHCTBEHHBIX QUTYP.

IIpakTnyeckue 3aHATHS

AKCHOMBI CTEPEOMETPHH.

[TapannenbHOCTD NPSAMBIX.

[TapamienbHOCTh NPSIMOM U TNIOCKOCTH.

[TapamienbHOCTh NPSIMBIX, PSIMOU U INIOCKOCTH.

B3anMHOE pacnonokeHue npsMbIX B TPOCTPAHCTBE.

Yron Mexay AByMs IPSIMbIMH.

[lepneHAUKYISAPHOCTD NPAMON U MIIOCKOCTH.

[lepneHanKyIIsSIp U HAKJIOHHBIE.

VYros Mexly IpsIMOi U TIIIOCKOCTBIO.

Tema 4. KomOunaropuka

OcCHOBHBIC TIOHSITUS KOMOWHATOPWKW. 3aJaud Ha TOJCUET 4YHuCia
pa3MelleHni, TIepecTaHOBOK, coueTanuii. Perenue 3a1a4 Ha nepeOop BapuaHTOB.
®opmyna Ouwnoma HproToHa. CpoiicTBa OWHOMUHAIBHBIX KO3 (GUIIMEHTOB.
Tpeyronsuuk Ilackas.

IIpakTH4eckue 3aHATHS

MHoxecTBa 4ncen.

ITepectanoBku. Paszmenienusi. CoueTanus.

Tema 5. KoopauHaTbl 1 BEKTOPbI

[IpssMmoyronbHas (aekapToBa) cucTeMa KoopauHat B mpoctpancTBe. @opmyna
pPacCTOSIHUSI MEXAy JABYMsl TOYKaMH. YpaBHEHUs cdepbl, IIAOCKOCTH H
npamoii. Bektopel. Monyns BekTopa. PaBeHcTBO BEKTOpPOB. CllokKEHNE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. PasiiokeHue BEKTOpa IO HANPaBICHUSM. YTOJ
MEXay AByMs BekTopamu. lIpoexuuss Bexkropa Ha ocbk. KoopauHatsl BekTopa.
CkansipHoe npou3BeieHue BEKTOpoB. Mcnonb30BaHne KOOPIUHAT U BEKTOPOB MPHU
pPELICHUN MATEMAaTHYECKUX U MPUKIIAIHBIX 3a]1a4.

IIpakTu4eckue 3aHATHS

CnoxeHue U BBIYUTaHUE BEKTOPOB.

YMHOKEHNE BEKTOPA HA YUCIIO.

KomrmnanapHbie BEKTOPBI.

Yron mexay Bekropamu. CKaJasipHOE MPOU3BEAECHNUE BEKTOPOB.

CxansapHO€ IpOU3BEAEHNUE BEKTOPOB.

Brruncnenue yrioB MexXay BEKTOPAMMU.



Beruncnenue YTJIOB MCKAY NPAMBIMHU U IINIOCKOCTAMMU.

Tema 6. OCHOBbI TPUTOHOMETPHUH

Pannannas mepa yrima. BpamarensHoe asumxkeHne. CHHYC, KOCHHYC, TAHI'€HC
n KoraHreHc uucia. Dopmynsl npuBeneHus. Popmynbl ciaoxeHUs. Popmybl
yaBoeHuss PopMyabl IIOAOBHHHOIrO yraa. [peobpasoBaHus npocTemLumx
TPUrOHOMETPUUYECKUX BbIpa)XeHUM. [Tpeo6pazoBaHue CYMMBI
TPUTOHOMETPUYECKUX (PYHKIMH B MPOU3BEICHUE M MPOU3BEACHUS B CYMMY.
BripaxkeHre TpPUTOHOMETPHUYECKUX (PYHKIHUH dYepe3 TaHIEHC
IIOAOBHUHHOI'O  aprymeHTta. lIpocreiinue TPUTOHOMETPUYECKHE
ypaBHeHud. IIpocreiinnine TPUTOHOMETPUYECKHE HEPABEHCTBA.
OO6patHble TpUroHoMeTpuieckue GyHKIUU. APKCUHYC, apKKOCUHYC, apKTaHI'€HC.

IIpakTHyeckue 3aHATHS

Panunannas mepa yria.

Onpenenenue cuHyca U KOCHHYCa yIia.

[IprumMeHeHne OCHOBHBIX (POPMYIT JIJIS Sin oL B PELICHUU 3a]1a4.

[IprmeHeHne 0CHOBHBIX (POPMYIT JIJISt COS O B PELICHUU 3a]1a4.

Ornpenenenue TaHreHca U KOTaHTeHcea yria.

OcHoBHbIe (hOopMyIIBI 17151 tZ oL U Ctg aL.

Omnpenenenne TaHreHca U KOTaHI€HCA YIUIA.

Kocunyc pasHOCTH 1 KOCUHYC CYMMBI JIBYX YIJIOB.

CHHYyC CyMMBI U CHHYC Pa3HOCTH JBYX YTJIOB.

CymMa 1 pa3HOCTb CUHYCOB U KOCUHYCOB.

@opMyJibl 11 IBOWHBIX U ITOJIOBUHHBIX YIJIOB.

Tema 7. ®yHkuum u rpapuku

Oynkiuu. O61acTh ONpeAesieHns 1 MHOXECTBO 3HaUeHUM; rpaduk QyHKIUH,
NoCTpoeHHE IpaPuKOB (HYHKIMMA, 3alaHHBIX pa3TuYHbBIMU criocobamu. CBoicTBa
¢byHkimu. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHUYECHHOCTb, IEPHUO-
TUYHOCTH. [IpomMexyTku Bo3pacTaHus W yObIBaHUS, HAMOOJbIIEE W HAaUMEHBIIEE
3HAuUeHWsA, TOYKH OKcTpemMyma. ['paduueckas wuHTEeprpetanus. I[Ipumepsr
(GYHKIIMOHAIBHBIX ~ 3aBUCMMOCTEH B  pealbHBIX TPOIECCaX U  SBICHUSX.
Apudmernyeckue onepanuu HaJ GyHKIUIMHA. CrokHass QYHKIUS (KOMIIO3UITHS).
[TouarTue o HemnpepbIBHOCTH (QyHKIMU. OO6paTHble (QYHKIIUU.
OOnacTh ompeneAeHUS M 00AACTb 3HAYEHHUH oOpaTHOW (YHKITHH.
pacduk obparHoit QyHKIHH. OnpeneiacHus QYHKIUH, WX CBONCTBA H
rpaduku. IlpeobOpazoBanusi tpadukoB. I[lapamienbHbII TEpPEeHOC, CUMMETPHS
OTHOCHUTEIHHO OCEH KOOPJAWHAT WU CUMMETPHsSI OTHOCHTEIHHO Hadayia KOOpJWHAT,
CUMMETpPHSI OTHOCHUTEIBHO MPSMOW Yy = X, PACTSDKCHHE W CKAaTHE BIOJIb OCEH
KOOpJINHAT.



IIpakTHyeckue 3aHATHS

IHocTpoenue rpapukoB JMHEHHBIX QYHKIUIA.
ITocTpoenue rpapuKoB KBaAPATUYHBIX (PYHKUMH.
IHocTpoenue rpapukoB KyOu4ecKuxX PpyHKuM.
OobJs1acTh onpenesieHUs M 00J1aCTh M3MEHEHUs! PYHKIUH.
YeTHOCTH, HEYETHOCTD, NEPUOANYHOCTL PYHKIIMH.
Hccnenopanne GpyHKUMH U IOCTPOEHUE UX IPadUKOB.
OcHoBHBIE c110Cc00BI Tpeodpa3oBaHus rpaguKoB.

Tema 8. MHOrorpaHHUKHM U KpYyIJible TeJaa

Bepiunbl, pebpa, rpanu MHOrorpanHuka. PazBepTka. MHOrorpaHHbIE YTJIBL.
Beinyknble MHOrorpannuku. Teopema Oinepa. Ilpusma. Ilpsimas u naxnounas
npusma. [lpaBunbhas npusma. Ilapamnenenunen. Ky0. Ilupamuna. IlpaBunbHas
nupamuga. YcedeHHas nupamunaa. lTerpadap. Cummerpun B KyOe, B
napajuienenurene, B npusMe u nupamuiae. CedeHus Ky0a, MpU3Mbl U THPAMU/IBI.
[IpencraBneHne O NpPaBUIBLHBIX MHOTOTPAHHHKAX (TeTpa’zpe, KybOe, OKTadJpe,
nojaekadipe u ukocadape). Lumuuap u konyc. YcedeHHslld koHyc. OCHOBaHUE,
BbICOTA, OOKOBasi TMOBEPXHOCTh, OOpasyromas, pa3pepTka. OceBble ceYeHUS U
ceueHwusi, napayenbHble ocHoBaHuto. Illap m cdepa, ux ceuenus. KacarenpHas
IUIOCKOCTh K cdepe. O0bem u ero usmepenue. Uurerpansuas ¢opmyna oobema.
dopmyibl 00beMa Kyda, IPSIMOYTOJIBHOTO Mapajiefenuneaa, Tpu3Mbl, IIUIHH]IPA.
®opmynbl 00beMa TUpamMuAbl U KOHyca. Dopmynbl TUIOMAAM TOBEPXHOCTEH
IIMH]Ipa U KoHyca. PopmMynbl oObema mapa u riomanau chepsl. [logodue ter.
OTHolIeHUs I0IaIeH TOBEPXHOCTEN U 00BEMOB TTOJIOOHBIX TETI.

IIpakTH4eckue 3aHATHS

[TocTpoeHue pu3Msl.

[Tpu3ma, moma s TOBEPXHOCTH MPU3MBI, 00bEM MPSMOUN TPU3MBI.

[TocTpoeHne nmupamMubl.

[TocTpoeHne yceueHHOW MUpPaMu/Ibl.

Haxosxnenue muiomnaan moBepXHoCcTd 1 00beMa MHOTOTPAaHHHKA.

[TocTpoenne nunuHapa.

[Tnomaas MOBEPXHOCTH U 0OBEM IMIIUHIIPA.

[Tnomaas 60KOBOI MOBEPXHOCTH U 0O0BEM KOHYCA.

[Tmomaae 6OKOBOM MOBEPXHOCTH U 00BEM YCEUEHHOT'O KOHYCA.

[Tnomane chepsl u 00BEM HIApA.

Tema 9. Hayana MaTreMaTH4eCKOr0 aHAIM3a

[locnenoBarenpbHocT.  CrocoObl  3alaHUss W CBOMCTBA  YMCIIOBBIX
nocienoBatenbHocTeil. [loHATHME O© 1HIpemese IMOCA€LOBATEABHOCTH.
CyiecrBoBaHUue npenesa MOHOTOHHOM OTPaHUYEHHOU
IIOCAEOBATEABHOCTU. CyMMHUpOBAaHHME IOCIEIOBATEIBHOCTEN. beCKOHEUHO



yOBbIBarOIIasl reoMeTpuyeckast nporpeccus u ee cymma. llpousBoanas. [lonstue o
MIPOU3BOJHON (DYHKLHMH, €€ T€OMETPUUYECKUNA U (PU3UUECKUI CMBICH. YpaBHEHHUE
KacarenpHOM K rpaguky @yHkuuu. IIpou3BogHble CyMMBI, Pa3HOCTH,
pou3BeAeHUs, YacTHblE. [IpOM3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (HYHKLIHM.
[IpuMeHeHne Npou3BOIHON K MCCIETOBAaHUIO (DYHKIMI U MMOCTPOEHUIO Tpa(UKOB.
[IpousBomubie oOpaTHOM (QPYHKIIMUM U KOMIIOZUIMHN (PYHKIINH.
IIprMepsl UCIIONB30BaHUS MPOU3BOJIHON ISl HAXOXKIACHHUS HAWIYYIIETrO pELICHUs
B MPUKIIAJHBIX 3a7a4ax. Bropas nmpousBoaHas, ee reoMeTpUuYecKuil 1 pu3anyeckui
cmblcia. HaxoxaeHne ckopocTH s Ipoliecca, 3aJaHHOro (hOpMyJIoi U rpaduKOM.

IIpakTnyeckue 3aHATHS

CymMa n nepBbIX YIEHOB apu(PMETHUECKOM MPOTrPecCuu.

CyMMa n nepBbIX WICHOB F€OMETPUUYECKON IPOrpeECCUn

IIponsBoaHast CyMMBI.

IIponsBoaHas pa3HOCTH.

[Ipon3BoaHast TPOU3BEICHUS.

[Ipoun3BoaHast 4aCTHOIO

[IpousBoaHas 3IeMEHTAPHBIX (YHKIIUMA.

Tema 10. HHTerpaa H ero IpHMeHEHHE

[IpuMeHeHnEe ONpeNeNeHHOro HHTerpajga JUisl HaXOXACHUS IUIOIIAAH
KpUBOJIMHEWHOW Tpanenuu. Popmyna Herotrona—IJleitOnuna. Ilpumepsr mpu-
MEHEHUs MHTerpaja B (U3MKe U TEOMETPHUH.

IIpakTH4eckue 3aHATHS

Haxosxnenue nepBooOpa3Hoit 1 GyHKIIUH.

3ameHa nepeMeHHOM.

HNuTerpupoBaHue 1o 4acTsM.

[nomaas KpUBOJIMHEMHOW TPATICIIUH.

OrnpenesneHHbIN HHTETPAI.

Omnpenenenune unterpaia no Gopmyne Hetotona-Jleitbumua.

CBoiicTBa ONpeAeIeHHOr0 NHTErpaa.

Tema 11. DjieMeHTBI TeOPUN BEPOATHOCTE U MAaTEMATHYECKOI
CTATHCTHKH

CoObiTHe, BEpPOSTHOCTH COOBITHS, CIOXKEHHE M YMHOXEHHE BEPOSATHOCTEH.
[lonsiTue o He3aBUCUMOCTH COOBITUM. JlUCKpeTHas ciaydyaiiHas BEJIMUMHA, 3aKOH €€
pacnpeneneHusa. YnucioBble XapaKTEPUCTHKH JTUCKPETHOM CIy4YaliHOM BEJIMYHMHBI.
[lonsiTue o 3akoHe Oonpmiux uyucen. IlpencraBienue naHHBIX —(TaOJHUILIB,
auarpamMmbl, rpaduKu), TeHepajbHas COBOKYIHOCTb, BBIOOpKa, CpellHEee
apupmeTrueckoe, Menuana. lloHsTue o 3agayax MaTEeMaTHUYECKON CTAaTUCTUKHU.
Pelienrie npakTuyecKkux 3ajay ¢ IPUMEHEHHEM BEPOSITHOCTHBIX METOJIOB.

IpakTnyeckue 3aHATHS



BepogaTHOCTH COOBITHS.

CBoiicTBa BEpPOATHOCTEYN COOBITUMH.

[IpencraBAaeHUE NAHHBIX (TAOAUIIBI, AUArpaMMBbl, IpadUuKH).

I'enepasbHaga COBOKYIIHOCTb, BBIOOpKA, cpenHee
apudmMeTUuIecKoe, MearuaHa.

PaBHOCHIIBHBIE TPE0Opa30BaHUs YPABHEHUIA.

PaBHOCHIIBHBIE TPE0Opa30BaHUS HEPABEHCTB.

Pemienue ypaBHEHHH C TIOMOIIBIO CUCTEM.

Penienrie HEPaBEHCTB C OMOILBIO CUCTEM.

Tema 12. YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUSI M CHUCTEMbl YpaBHEHMU. PanuvoHanbHbIC, HpPpaLMOHAIBHEIE,
MOKA3aTeJIbHbIE U TPUTOHOMETPUUECKHE YPABHEHUSI U CUCTEMBbI. PaBHOCUIBHOCTD
ypaBHEHUI, HEPABEHCTB, cucTeM. OCHOBHBIC MPUEMBbI UX PEIICHUs (Pa3JIOKEHUE
HA MHOXHUTEJW, BBEJCHHUE HOBBIX HEU3BECTHBIX, IOJICTAHOBKA, TrpaduuecKuit
meton). HepaBenctBa. PanumonanbHble, HppalnMOHANbHBIE, TMOKa3aTEIbHbIE MU
TPUTOHOMETPUYECKHE HepaBeHCTBAa. (OCHOBHBICE TIPUEMbI HMX PEHICHUS.
Hcnons3oBanue cBOMCTB U rpadukoB GyHKIUN MpU PEIICHUU YPaBHEHUN U Hepa-
BEHCTB. Metoq wuHTepBanoB. HM300paxkeHue Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PELICHHWI ypaBHEHUWW M HEPABEHCTB C JIBYMs NEPEMEHHBIMH U HX
CUCTEM.

IIpukaagnbie 32124

PaBHOCHIIBHBIE TPE0Opa30BaHUS YPABHEHU .

PaBHOCHIIBHBIE TPE0Opa30BaHMS HEPABEHCTB.

Pemenune ypaBHEHU C TIOMOIIBIO CUCTEM.

Peuienrie HEpaBEHCTB C TOMOILBIO CUCTEM.






4. TEMATUYECKOE INIAHUPOBAHUE, B TOM YHUCJIE C YYETOM PABOYEM NPOT'PAMMBI BOCIIUTAHUSA C
YKA3AHUEM KOJHUYECTBA YACOB, OTBOJIJUMBIX HA OCBOEHUME KAXKJIOU TEMbI

O0bem yueOHOro npeamMera u BUAbI y4eOHOH padoThI

Buab1 yue6Hoii pa6oThI O0bém yacos UTOI0
I kype IT xypce III kype
1 2 3 4 ) 6
CEMECTP CEMECTP CEMECTP CEMECTP CeMeCTp CeMeCTp
O0bem yuyeOHOro nmpeamera 51 51 51 51 42 42 288
8 M. Y. 8 hopme npaxmuueckou noo02omoeKu* - 1 - 1 1 - 3
O0bem padoThl 00y4AKOIIUXCH BO B3aUMOAEHCTBHH C 51 51 51 51 42 42 288
npenoaaBaTe/ieM 10 BHIAM Y4eOHBIX 3aHATHIA, BCETO
U3 HUX:
- YPOK/ 8 m.u. 8 8ude npaxkmuueckol no020mosku™* 37 34/1 38 30/1 28/1 35 202/3
- IEKIUS/ 8 M. 4. 8 UOe NPAKMUYECKOU NO020MOBKU *
- MPAKTHYECKOE 3aHATHE/ 8 M. Y. 8 8UOe NPAKMUYECKOU 14 17 12 20 12 7 82
no02omosKu™
- Ta0OPATOPHOE 3aHIATHE/ 8 M. 4. 8 UOe NPAKMUYECKOLL
noo2omoexKu™
- KOHCYJIbTAIIHSI 0 0 1 1 2 0 4
- ceMuHap/ 6 m.u. B BUJE MPAKTHUCCKOMN TOJATOTOBKH *
CamocrosiTeibHass padoTa 00y4arOIMXCH

IIpome:xyTouHast arTecTauus B ¢popme 3K3amMeHa

*-YKaSBIBaeT Ci KOJIMYCECTBO 4aCOB IIPpHU HAJIUYUU




BBIYMCIICHUA»

Ne HaszBanue pasznenos u Kop muunoctabix | Kos-Bo Ne Ha3Banue TeMbl yaeOHOTO 3aHSATHUS Jomarnee
pasznena, TeM pe3yIbTaTOB 4acoB | y4eOHOTO 3aJlaHue
TEMBI peanuzanuu 3aHSITHS
MIPOrPAMMBI
BOCIIMTAHUS
| kype (1 cemecTp)
BBenenne JJP1,4,12,13 4 1 MaremMartuka B HayKe U MPAKTUUYECKON JACSTEIHHOCTH.
2 JuarHoctuueckasi KOHTpOJbHasg pabota (BXOJHOU
KOHTPOJIb)
3 AHanmm3 KOHTPOJIEHON PabOTHI
4 lemn wn 3amaum mM3ydeHus: MaremMaTuku npu ocBoeHuu | Ne 1.23, 1.24
npodeccuit CI10
1 Pa3Butune nmousitusg o JIP 4,12, 13 13 5 TTousTre neficTBUTEIBHOTO YHCIIa Boeryauts
qucie oTIpe/ICIICHUS
6 Llenpie yncna Pemuts 3amaun
7 PanmonansHble uncia Pemuts 3amaun
8 [TpuGnv>keHHbIEC BEIYUCIICHUS Ne 1.5, 1.6
9 [TpuGnvyKeHHbIC BEIYMCIICHUS No 1.7
10 KommiekcHbie uncna Boeryauts
onpeeneHus
11 [Ipaktuueckoe 3anarue Ne 1 o Teme «Lenbie uncnay
12 [IpakTuueckoe 3ansitue Ne 2 mo teme «ParnmonanbHbIe
YHCIIa
13 [IpakTuueckoe 3ausatue Ne 3 mo teme «JleiicTBUTENbHBIE
YHCIIay
14 [Ipaktuueckoe 3austue Ne 4 nmo teme «lIpubnmxeHHbIC




15 PannonanbHbIe ypaBHEHHS U HEPABEHCTBA» Ne 4.27 (a-1),
2.47
16 PannonanbHbIe ypaBHEHUS U HEPABEHCTBA Ne 4.23 (a,0),
2.48
17 Konrtponrnas padora Ne 1 no teme «Pa3Burue noHsTus
0 YHCIIe»
Kopuu, crenenu u JIP 4,12, 13 34 18 [TonsiTue KOpHA cTeneHu N 83.3,
Jorapugpmbl No3.24,3.27
19 Kophu ueTHO# 1 HedeTHOM creneHei 83.4,
Ne3.41,3.43
20 Kophu ueTHO# 1 HedeTHoM creneHei 83.4,
Ne3.42,3.44
21 Apudmernueckuii KOpeHb 83.5,
Ne3.53,3.55
22 CBoiicTBa KOpHEH CTENeHH N 83.6,
Ne3.67,3.69
23 CBoiicTBa KOpHEH CTENeHH N 83.6,
Ne3.68,3.70
24 [ToHsiTHE CTENEHU C palMOHATBHBIM MMOKa3aTeJIeM §4.1, Ne4.2,4.3
25 CBo¥iCTBa CTENEHHU C PAIIMOHATBLHBIM TIOKa3aTeieM 84.2,
N4 17,4.19
26 [TonsaTHe npeaena mocnen0BaTeIbHOCTH 84.3,
N4 .24.,4.25
27 Yucno e §4.6, Ned .47
28 CreneHb ¢ UppaIMOHATBHBIM TTOKa3aTeIeM 84.4,
No4.35,4.36
29 Crenens ¢ MppaliOHAIBHBIM [10Ka3aTEIEM §4.4, Ne4.37
30 [Tpaktuueckoe 3anatue Ne 5 o Teme «lloHsITHE KOPHS




CTEIICHU N»

31 [IpakTnueckoe 3anarue Ne 6 no teme «KopHu 4eTHOH U

HEYETHOM CTENECHEN»
32 [IpakTnueckoe 3anarue Ne 7 no teme «CBolicTBa KOpHEH

CTETeHH N»
33 [TpakTuueckoe 3anstue Ne 8 mo Teme «CBoiicTBa

CTETICHU C PAIlMOHAILHBIM ITOKa3aTeJIEM»
34 [IpakTnueckoe 3ansrue Ne 9 no Teme «KopHu, cTenenn»
35 [TonsiTne norapugpma §5.1, Ne5.3,5.7
36 CaoiicTBa jorapupmMoB 85.2,

Ne5.11,5.17

37 CgoiicTBa orapupmoB §5.2, No5.18
38 [Tpaktrueckoe 3anstue Ne 10 mo Teme «CBolicTBa

norapumMoBy
39 Jlorapudmuueckas GyHKIUSI 85.3,

Ne5.32,4.33

40 ITokazaTenpbHBIC ypaBHEHUS §6.1, Ne6.4,6.5
41 ITokazaTenpbHBIC ypaBHEHUS §6.1, Ne6.8
42 [Ipaktuueckoe 3anarue Ne 11 mo treme «IlokazarenbHbie

yYpaBHEHUS»
43 Jlorapudmuueckue ypaBHEHUS §6.2, Ne6.10
44 Jlorapudmuueckue ypaBHEHHS §6.2, Ne6.12
45 [IpakTnueckoe 3anarue Ne 12 o reme

«Jlorapu¢muueckue ypaBHEHUS»




46 [TokaszarenbHBIC HEPABCHCTBA 86.4,
Ne6.31,6.33
47 [Toka3zarenbHble HEPAaBEHCTBA §6.4, Ne6.32
48 [Ipaktuueckoe 3ausitue Ne 13 o teme «llokazarensupie | 4
HEPABEHCTBA»
49 Jlorapudmuueckue HepaBeHCTBA 86.5,
Ne6.39,6.40
50 [Ipaktuueckoe 3austue Ne 14 o reme
«Jlorapupmuueckrie HepaBeHCTBaY
o1 Kontponsnas pabora Ne 2 o teme «Jlorapugmel.
JlorapudmMudeckue ypaBHEHUsI 1 HEPABEHCTBA
| kype (2 cemecTp)
IIpsAMble U MIOCKOCTH B JIP 4,12, 13 23 52 Beenenwne. [Ipeamer crepeomeTprn. AKCHOMBI 81,2
NPOCTPAHCTBE CTepEeOMETPUN
53 AKCHOMBI CTEpEOMETPHH No4
54 HekoTtopsie crnefcTBUs U3 aKCHOM Ne 7
55 Pemenue 3a1ay Ha mpuMeHEHHE akcuoM cTtepeomerpun | Ne 12-14
U UX CIIEICTBUH.
56 [TapamienbHOCTD MPSAMBIX, PSMOM U TIOCKOCTH
57 [TapamienbHOCTD MPSAMBIX, MPSMOM U TIIOCKOCTH
58 [TapaninenbHOCTh NPSMBIX, IPAMOU U MJIOCKOCTH Ne 18, 20
59 Pemrenne 3a1a4 Ha napayieIbHOCTh MPSIMOU U 81,4-6
IUIOCKOCTH Ne 19, 22
60 [Ipaktuueckoe 3anstue Ne 15 o reme «AKCHOMBI
CTEPEOMETPUL»
61 [IpakTuueckoe 3anstue Ne 16 mo reme «llapannenbHOCTh
MPSIMBIX)
62 [Ipaktuueckoe 3anstue Ne 17 mo reme «llapannenbHOCTh

HpﬁMOﬁ " IJIOCKOCTH»




63

[IpakTnueckoe 3anstue Ne 18 no reme «llapannenbHoCTh
IPSIMBIX, IPSIMOM U TUIOCKOCTH»

64 Pemenue 3a1a4 Ha mapayIeIbHOCTD MPSIMOH | 81,4-6
IUIOCKOCTH Ne 27, 30

65 B3anmHoOe pacrnonoxeHue npsMbIX B IPOCTPAHCTBE §2, Ne 34, 36,
40,46 a

66 Yron Mexy AByMs MPSIMBIMU §2, Ned40, 46a

(npaxmuueckas no020mosKa)

67 [IepneHIMKyYISIPHOCTD NPSAMON U IIJIOCKOCTH §1,2,Ne 123-
126

68 Pemenne 3a1a4 Ha IEPICHIUKYISIPHOCTD IPSIMOH 1 §2, Ne 132, 133

TUTOCKOCTH
69 [NeprienauKynsip ¥ HAKIOHHBIE. YTOJI MEXIY IPSIMO 1 §2,Ne 140,
IUIOCKOCTBIO 1636,164
70 [Tpaktrueckoe 3anstue Ne 19 nmo teme «B3zanmHoe
pacmoJio;KeHUe IPSIMBIX B IPOCTPAHCTBE
71 [Ipaktrueckoe 3anstue Ne 20 mo Teme
«llepneHIuKyJIIpHOCTh MPSMOM U TIOCKOCTHY
72 [IpakTueckoe 3austue Ne 21 no teme «lleprneHaukyssp
Y HAKJIOHHBIE)
73 [IpakTuyeckoe 3austue Ne 22 o teme «Yroa Mexmay
PSIMON U TUIOCKOCTHIO»
74 Kontposbnas padota Ne 3 o teme «IIpsimbie
IUIOCKOCTH B IIPOCTPAHCTBE
KomOunaTopuka JIP 4,12,13 75 OcCHOBHBIE IOHATHS KOMOMHATOPUKHU. VicTopus pa3suTus | 81.2-1.4
KOMOMHATOpPHKU. MHOKeCTBa YHCel.

76 [TepecranoBku. Pa3menenusi. BBIYYHTH
bopmyibl,
olpeieNeHus

77 Coueranus BBIYYHTH

¢dopmybl,




OIpe/IeICHUS

78 Pemenue 3a1a4d Ha onpeiesicHre pa3MeIICHUN, 81.2-1.4
COYETAHMM U NTEPECTAHOBOK

79 Pemenue 3a1a4 Ha onpeiesicHre pa3MeIICHUN, 81.2-1.4
COYETAHMM U N1EPECTAaHOBOK

80 ®opmyna 6uHoma Hetotona. Tpeyronsuuk [ackans Ne 2.25 (a-m),

2.26

81 [IpakTuueckoe 3anstue Ne 23 o reme «MHOXKecTBa
YHCEI»

82 [IpakTnueckoe 3anarue Ne 24 o teme «IlepecTraHoBKH.
Pasmemennsa. Coueranus»

Koopaunatel u JIP 4,12, 13 20 83 [TonsiTne BEKTOpa B MPOCTPAHCTBE §1, Ne 320, 321
BEKTOPBI

84 IToctpoenne BekTopoB. C0KEHUE U BBIYUTAHUE No 322,324
BEKTOPOB No 327, 329

85 YMHOXEHHE BEKTOpa Ha YUCIIO §2, Ne330, 333

86 KomrmtanapHbie BEKTOPBI §3, Ne 355, 358

87 Paznoxxenue BeKTOpa 1Mo TpeM HEKOMIUIaHAPHBIM §3, Ne 361, 368
BEKTOpam

88 YT0J] MEXIy BEKTOpaMu §3, No 441, 442

89 CkasipHO€ MMPOU3BEICHUE BEKTOPOB §3, Ne

443(r,n,e)

90 CkaJsipHO€ MPOU3BE/ICHUE BEKTOPOB §3, Ne 459

91 Brluncienue yrioB Mexay BEKTOpaMu §3, Ne 451 (B-e)

92 Breluucnenue yrios Mexay IPSIMbIMU U INIOCKOCTAMHU §3, Ne 465, 466

93 Pewenne 3agau o reme «CkansipHOE MPOU3BEICHUE §3, Ne,456, 464
BEKTOPOB» (a)

94 [IpakTnueckoe 3anarue Ne 25 o reme «CiioxkeHue U

BBIYUTAHUC BCKTOPOB»




95

[IpakTuueckoe 3anarue Ne 26 1o reMe «Y MHOXKEHUE
BEKTOpA Ha YHCIIO»

96 [Ipaktryeckoe 3ausTre Ne 27 o Teme «Komruranapaeie
BEKTOPBD»
97 [Ipaktuueckoe 3anstue Ne 28 o TemMe «Yroa Mexay
BekTopamu. CKaJIIpHOE MTPOU3BEACHUE BEKTOPOB»
98 [IpakTuueckoe 3anstue Ne 29 no reme «CkansipHoe
IIPOU3BEICHNE BEKTOPOBY
99 [Mpaktuueckoe 3ansatue Ne 30 mo Teme «Brrauciienne
YIJI0B MEXKJY BEKTOPAMI»
100 [Ipaktrueckoe 3austue Ne 31 o teme «Brraucienne
YTIJIOB MEX]TY IPSIMBIMH U TUIOCKOCTSIMIDY
101 Pemenne 3a1a4d nmo Teme «BeKTOPHI B MPOCTPAHCTBEY No 444, 457
102 KoHnTtpoasHas padora Ne 4 o Teme «BekTopbl B
IPOCTPAHCTBE»
Il kype (3 cemectp)
OcHOBBI JIP 4,12, 13 51 1 [TonsTne yrna §7.1, Ne 7.4,7.7
TPUTOHOMETPUH
2 Pannannas mepa yria. BpamarenbHoe IBHKEHUE. §7.2, No 7.16,
7.21
3 IIpakTnueckoe 3anstue Ne 1 no reme «Paguannas mepa
yriaay
4 Onpenenenrue cuHyca U KOCMHYyca yria §7.3, No7.28
5 Omnpenenenne cuHyca ¥ KOCUHYyca yria §7.3, Ne7.11
(6,r,e), 7.14,
7.30
6 [IpakTnueckoe 3anarue Ne 2 o teme «Onpenenenne
CHUHYCa ¥ KOCHHYCA YTJIa»
7 OcHoBHbIE (HOPMYIBI TS Sin 0L ¥ COS 0O §7.4, Ne 7.52,7

.56




[IpakTnueckoe 3anarue Ne 3 no teme «OCHOBHbIE
(GbopMyIBI Sin o B pEIICHUH 3a]1a9»

9 [IpakTuueckoe 3ansatue Ne 4 o Teme «OCHOBHBIS 87.4
(GOpMYIIBI COS 0L B pEIICHUH 337124y
10 ApKCUHYC, QpKKOCHHYC YHCIIa 87.5,7.6
11 ApKCHUHYC, apKKOCUHYC YHCIIa §7.5,7.6, Ne
7.64
12 Ornpezenenne TaHTeHca U KOTAaHTEHCa yriia §8.1, Ne 8.4,
13 Onpenenenne TaHTE€HCa U KOTaHT€HCa yria §8.1, Ne 8.14
14 ITpakTrueckoe 3anstue Ne 5 o reme «OnpeneneHue
TaHT'€HCA U KOTaHT€HCa YIJiay
15 OcHoBHbIE (HOPMYITBI IS tE o U Ctg o §8.2, No 8.32,
8.34
16 [IpakTrueckoe 3anstue Ne 6 mo reme «OCHOBHBIE
dbopmysl I tg o 1 ctg oy
17 [Tpaktrueckoe 3anstue Ne 7 mo teme «OnpeneneHue
TAHT'€HCA U KOTAHT€HCA YTJIa
18 [IpakTuueckoe 3anstue Ne 8 no reme «OnpeaeneHue
tg a u ctg a»
19 OO6parnbple GyHKIMM 15 tg o 1 ctg o 88.3,8.4
20 OOparnble GQyHKIMH 15 tg o 1 ctg o §8.3, 8.4, Ne
8.39
21 KocunHyc pasHOCTH M KOCUHYC CYMMBI JIBYX YIJIOB §9.1, Ne9.9
22 Kocunnyc pa3HOCTH 1 KOCUHYC CYMMBI JIBYX YIJIOB §9.1, Ne9.12
23 [IpakTnueckoe 3anarue Ne 9 o teme «Kocunyc
Pa3HOCTH U KOCUHYC CYMMBI IBYX YIJIOB»
24 DopMyisl Ul JOTIOTHUTEIBHBIX YTIIOB §9.2, Ne 9.20,

9.22




25 CuHyc CyMMBI U CHHYC Pa3HOCTH JIBYX YIJIOB §9.3, Ne 9.28,
9.29
26 CuHYC CyMMBI U CUHYC Pa3HOCTHU JBYX YIJIOB §9.3, N2 9.35
(x,3), 9.32 (a,0)
27 [IpakTuueckoe 3anarue Ne 10 mo reme «CUHYC CyMMBI U
CHHYC Pa3HOCTH JIBYX YTJIOBY
28 CymMa ¥ pa3HOCTh CHHYCOB U KOCUHYCOB §9.4, Ne 9.35,
9.39
29 DopMyIbl Ui JBOMHBIX U NTOJIOBUHHBIX YITIOB §9.5, Ne 9.47,
9.49
30 DopMyITbl TSI IBOWHBIX M TIOJIOBUHHBIX YTIIOB §9.5, Ne 7.70
(a-B), 9.23 (a-n)
31 [IpakTnueckoe 3anarue Ne 11 mo reme «Cymma u
pa3HOCTh CHHYCOB ¥ KOCHHYCOB)»
32 [Ipou3BeneHre CHHYCOB U KOCUHYCOB §9.6, Ne 9.66
33 [Ipou3BeneHre CHHYCOB U KOCUHYCOB §9.6, Ne 9.68
34 [IpakTuyeckoe 3austue Ne 12 no reme «PopMyiibl 1715t
JTBOMHBIX U MOJIOBUHHBIX YTIIOB)
35 DopMyIbl TSl TAHTEHCOB §9.7, Ne 9.73
36 DopMyIbl TSl TAHTEHCOB §9.7, Ne 9.82
37 DopMyJIbI CII0KEHHUS, YABOCHHS B PELICHUU 3a1a4 §9.7, Ne 9.8
38 DopMyIbl CI0KEHUS, YABOCHUS B PEIICHUH 3a7a4 Ne 7.46 (a,0),
7.47 (a)
39 dyHKIHA Y = Sin- X §10.1, Ne 10.4,
10.6
40 OyHKIUA Y = COS X §10.2, Ne 10.12




41

Oyuknua y =tg X

§10.3, Ne 10.20

42 @yHkuus y = ctg X §10.4, Ne10.28
43 [TocTpoeHune TpUrOHOMETPUUECKUX PYHKIINUN §I1.1, Ne 11.2,
11.4

44 [IpocTeiinme TPUrOHOMETPUYECKHE YPABHEHUS U §11.2, Ne 11.8
HEPAaBEHCTBA

45 [Ipocreitmme TPUTOHOMETPUUECKHUE YPAaBHEHUS U §11.2, Ne 11.9
HEPaBEHCTBA

46 YpaBHeHUs, CBOAANIMECS K TPOCTEHIIINM 3aMEHOM §11.3, Ne 11.15
HEU3BECTHOTO

47 VYpaBHEHHUsI, CBOIAIINECS K IPOCTEHIITUM 3aMEHOM 811.3, Noe 11.5
HEH3BECTHOTO (a-3)

48 Tpuronomerpudeckue hopmyIbl B perieHun ypaBHenuii | §11.4, Nel1.26
Y HEPAaBEHCTB

49 Tpuronomerpudeckue GopMyIibl B perieHu ypaBaenni | §11.4, Ne 11.27
Y HEPaBEHCTB

50 Koncynbranms

51 Kontpospras padorta Ne 1 o teme

«Tpuronomerpuyeckue GyHKIUN»

Il xypc (4 cemecTp)

DyYyHKUUH U TPaPUKHU

JP 4,12,13

20

52 [TapannensHblil nepenoc. CUMMETPHSI OTHOCUTEIBHO
ocell KOOp/IMHAT, Havala KOOPAWHAT

53 Onementapubie pyHkiuu. [loctpoenne rpadukos §I.1, Ne 1.1,1.4
SIIEMEHTApHBIX (QYHKIMN

54 [IpakTnueckoe 3anarue Ne 13 no reme «Iloctpoenune
rpauKOB JMHEHHBIX QYHKIHIT»

55 [IpakTnueckoe 3anarue Ne 14 no reme «Iloctpoenune

rpauKOB KBAaAPATUYHBIX (DYHKIIUI




56

[IpakTuueckoe 3anstue Ne 15 no reme «Iloctpoenue
rpauKoB KyOMUECKUX (DYHKIIUN»

57 OO6nacTh onpeaeneHUs U 00JaCTh 3HAYCHUS (DYHKITUU §1.2, Ne 1.8,
1.10
58 [Ipaktuyeckoe 3ansTre Ne 16 mo reme «O0macTh
oTIpesieNieHust ¥ 001acTh 3HAUCHUS (PYHKITHI»
59 YeTHOCTh, HEYETHOCTD, IEPUOINYHOCTh (PYHKLIUN §1.3, Ne 1.18,
1.20
60 [MpakTuaeckoe 3anstue Ne 17 mo reme «HeTHOCTS,
HEYETHOCTh, IEPUOTUIHOCTD (DYHKIIUI»
61 [IpomexxyTku Bo3pacTaHusi, yObIBaHUS, 81.4, No 1.41,
3HAKOMOCTOSIHCTBA U HYJIH (QYHKUINU 1.44
62 HccnenoBanue GpyHKIMIA U IOCTPOCHUE UX TpaUKOB 81.5, No 1.54,
1.55
63 [Ipaktrueckoe 3anstue Ne 18 mo eme «lccnenoBanme
GYHKIIUN U IOCTPOCHUE UX TPA(UKOB»

64 OcHoBHBIE CITOCOOBI MPeoOpa3oBaHus TPaPuKoOB 81.6, Ne 1.60
65 I'paduxu bynkumii, conepxanux Mmoayau. ['paduku 81.7, Ne 1.78,
CJIOKHBIX (yHKIHI 1.85

66 [IpakTueckoe 3ausatue Ne 19 o teme «OCHOBHBIE
crocoObI mpeoOpa3zoBaHus rPapUKOB»
67 [IpakTueckoe 3ausatue Ne 20 o teme «OCHOBHBIE
crocoObl mpeoOpa3oBaHus rPaPUKOB»
68 [Tonstne npenena ¢pynkunu. OJHOCTOPOHHHE MTPEILIIBI §2.1, N0 2.2,2.4,
2.6
69 CoiicTBa mpenenoB (QyHKIIHA §2.3, Ne 2.15
70 [TonsiTue HenpepriBHOCTH GyHKIMHU. HempepbsIBHOCT 82.4, No 2.25,
JIeMEeHTapHbIX QYHKUMN. Pa3pbiBHBIC QYHKIMH 2.34
71 KonTponbHas padota Ne 2 o reme « DyHKIIMH U




rpadukn»

MHoOrorpaHHuKH
KpYyIJible Tejia

JIP4,12,13

24

72 [TonsiTe MHOTOTpaHHUKA rin.3, 81, Ne 219

73 [Mpu3ma, miomans NOBEPXHOCTH MPU3MBbI, 00beM TpsiMoi | 1i1.3, 81, No
npusmsbl. [locTpoenue npusMbl 218, 223

74 [IpakTuueckoe 3anstue Ne 21 no reme «IlocTpoenue
TIPU3MBD»

75 [IpakTuueckoe 3ansrue Ne 22 o teme «lIpuzma,

TJIOMIAb IOBEPXHOCTH
IPHU3MBI, 00hEM MPSIMOU TTPH3MBD»
76 [Mupamuna. [TocTpoenue mupaMu bl rin.3, 81,Ne 239,
243

77 [Ipaktnueckoe 3ansTue Ne 23 o teme «lloctpoenue
MUPAMHUIBD)

78 [IpaBunpHas nupamuIa rin.3, 82, Ne 248

79 VYceuennas nupamua. [loctpoenue yceueHHO#M ri.3, 82, Ne
MTAPaMU b 257, 260

80 [IpakTueckoe 3austue Ne 24 o teme «Iloctpoenue
YCEUEHHOU NMUpaMuIb»

81 IIpaBuabHbIe MHOTOrpanunku. Onpenenenne rin.3, 83, Ne
TLUIOIA/TH TTOBEPXHOCTH U 00beMa MHOTOTPAHHHKA. 276, 279
(npakmuueckaa no020moeKa)

82 [Ipaktuueckoe 3anstue Ne25 o reme «Onpenenenue
I0MIa1d, 00beMa MHOTOTPaHHUKA

83 Kontponsnas padora Ne 3 o Teme « MHOTOTrpaHHUKI»

84 Humuaap. Thiomank moBepxXHOCTH U 00bEM IUJIMHIPA .6, 81, Ne

525, 527

85 [IpakTnueckoe 3ansarue Ne 26 o reme «Iloctpoenune
WTHH]IPA

86 [Ipaktnueckoe 3ansitue Ne 27 o teme «llnomans




IMMOBCPXHOCTHU U 00BeEM MUJIMHAPA»

87 Konyc. [Tnomanaps 60KOBOM TOBEPXHOCTH M 00bEM 1.6, 82, Ne547,
KOHYycCa 562
88 [IpakTuueckoe 3anstue Ne 28 o reme «Ilmomanp
0OOKOBOI OBEPXHOCTH M 00BEM KOHYCa»
89 Yceuennslit konyc. [lnomans 60KOBOI TOBEPXHOCTH H .6, §2, Ne
00bEM YCEUEHHOTO KOHYCa 567, 572
90 [IpakTnueckoe 3anarue Ne 29 o reme «Ilnomanp
OOKOBOM MOBEPXHOCTH M 00BEM YCEUEHHOTI'O KOHYCay
91 Cdepa u map. [Tnomans chepsl u 00beM mapa 1.6, 83, Ne
573, 575
92 [IpakTnueckoe 3anarue Ne30 no teme «llnomans ceps
1 00BbeM 1apay
93 B3anMHoe pacrosiokenue chepsl U INIOCKOCTH, chepsl 1 | T71.6, 83, No
psIMOit 583, 584
94 Koncynbramms
95 Kontposbnas padota Ne 4 o teme «{unmuaap. Konyec.
[Tap»
Hauana JIP 4,12,13 29 96 YucoBas mociaea0BaTeIbHOCTh. AprudMeTHuIecKas
MaTeMAaTHYeCKOTr0 nporpeccust
aHaM3a 97 CyMMa n MepBBIX WICHOB apu(PMETHIECKON MPOTPECCUu
98 [IpakTnueckoe 3anarue Ne 31 o reme «Cymma n
NIEPBBIX YWICHOB apU(METHUECKON TIPOTPECCUU
99 ['eomeTpudeckas mporpeccus
100 CyMMa n epBhIX YWICHOB T€OMETPHUCCKONM IPOTPECCUH.
101 [IpakTnueckoe 3anarue Ne 32 o reme «Cymma n
HEPBbIX YJIEHOB T€OMETPUUYECKON POTrPECCHI»
102 BbeckoHeuHo yObIBarolasi reoMeTpudecKas Iporpeccus 1

ee CyMMa

111 xkypc (5 cemecTp)




Hauana
MaTeMaTH4YeCKOoro
aHaju3a
(mponoJrxenue)

JIP 4,12,13

1 [TonsiTue Mpon3BOAHOM §4, Ne 4.3, 4.12
2 [Ipon3BoiHasE CyMMBI U pa3HOCTH §4.2, Ne 4.17,
4,19, 4.21
3 [Ipaktuueckoe 3ausitue Ne 1 1o reme «lIpousBoanas
CYMMBI»
4 [Ipaktuueckoe 3austue Ne 2 o reme «IIpousBoaHas
pPa3HOCTH
5) [Ipown3BoiHas Mpou3BeIEHUS §4, Ne 4.29,
4.33
6 [Ipaktnueckoe 3ansTue Ne 3 o reme «IIponsBoaHas
IPOU3BEICHUS»
7 ITpou3sBoHAas YacTHOTO 84, Ne 4.35
8 [Ipaktnueckoe 3anstue Ne 4 o reme «IIponsBoaHas
YaCTHOTO»
9 [IpounzBoHAs AIIEMEHTAPHBIX (PYHKITUI §4.5, Ne 4.32
(a-n)
10 [IpounzBoHas HIIEeMEHTAPHBIX (PYHKITUI §4.5 Ne4.34
(a,r), 4.36
11 [IpakTueckoe 3austue Ne 5 no treme «IIpousBoiHas
AJIEMEHTAPHBIX PYHKIUK»
12 [TpousBogHAs CIOKHOHM (HYHKITUN §4.6, Ne 4.53
13 [Tpoun3BogHAs CIOKHOM (HYHKITUN §4.6, Ne 4.55
14 [IpuMeHeHnne nponu3BoOIHOM. §5.1, Ne 5.2
15 MakcuMyM 1 MUHUMYM (DYHKIIH §5.1, Ne 5.7
16 VYpaBHeHUE KacaTeIbHOU §5.1, Ne 5.12
17 Bospacranue u yobiBanue GpyHKuuu §5.5, Ne 5.52
18 IIpon3BOIHBIE BBICIINX MOPSIKOB §5.6, Ne 5.64




19

[Moctpoenue rpadhukoB QyHKIHA ¢ IPUMEHEHUEM
IPOM3BOJIHBIX

§5.11, Ne 5.113

20 [Moctpoenue rpadukoB QyHKIHIA ¢ TPUMEHEHUEM §5.11, Ne 5.115
IIPOM3BOIHBIX
21 Koncynpranus
22 Kontponsnas pa6ora Ne 1 no teme «Hauana
MaTEMaTHIECKOTO aHAIIN3a
10 HNuTerpan u ero JIP 4,12,13 20 23 [TonsTHE TIEpBOOOPA3HOM §6.1, Ne 6.2
npUMeHeHHe
24 Haxoxzaenue nepBooOpazHoit A1 GyHKIMH §6.1, Ne 6.6
25 [Tpaktrueckoe 3anstue Ne 6 mo reme «Haxoxnenue
NepBOOOPaA3HON TS (PYHKITHH»
26 3ameHna nepemMeHHo#. IHTerpupoBaHue Mo 4acTsam §6.2, Ne 6.19
27 [Ipaktrueckoe 3anstue Ne 7 mo teme «3amMeHa
MIepEMEHHO»
28 [TpakTuyeckoe 3austue Ne 8 no reme «MHTErpUpoBaHue
10 YaCTSIM)
29 [Tnomraab KpUBOJWHEHHOM TPANICIIUH (NPAKMULECKAS §6.3, Ne 6.27,
n0020MOoBKa) 6.28
30 [Ipaktuueckoe 3anstue Ne 9 o Teme «Ilnomane
KPUBOJIMHEHHOW TpaICIim)
31 OrnpenenieHHbIN HHTErpall §6.4, Ne 6.32
32 OmnpeneneHHblil HHTErpai §6.4, Ne 6.33
33 [IpakTnueckoe 3anarue Ne 10 o reme «OnpeneneHHbIN




UHTETPA

34 ®opmyna HeroTona-Jleitbunna §6.6 Ne 6.67
(a,0), 6.68
35 [IpakTuueckoe 3anarue Ne 11 o reme «OnpeneneHue
uHTerpana no popmyne Herorona-JleliGaumna»
36 CBoiicTBa OTIPEICIEHHOTO HHTErpaia §6.7, Ne6.64
37 CBoiicTBa OonpeIeIeHHOr0 HHTErpaila §6.7, Ne6.67
38 [MpakTuueckoe 3ansatue Ne 12 mo reme «CBoiicTBa
OTIPEJICTICHHOTO WHTETPaay
39 [IpumeHneHnue onpeeeHHbIX HHTETPAJIOB B §6.8, Ne6.75
TeOMETPUIECKUX U (PU3UIECKUX 3aadax
40 [Monsatne muddepeHMATEHOTO YpaBHEHHS. 3a1a4H, 86.9, 6.10
NpUBOSAIINE K AU depeHITnaTbHBIM YPaBHSHUSIM No6.83, 6.88
41 Koncynbramnms
42 Kontposbhas padota Ne 2 o teme «Hauvana
MaTEeMaTHYECKOT0 aHaIIN3a»
111 kypc (6 cemecTp)
11 DJIeMeHTbI TeOPUH JIP 4,12, 13 15 43 [ToHsATHE BEpOSTHOCTH COOBITHS §12.1, Ne12.2
BEPOSATHOCTEN U
MaTeMaTH4YeCKOu 44 [Ipaktuueckoe 3ansitue Ne 13 o reme «BeposiTHOCTD
CTATUCTHKHU COOBITHS)
45 CBoiicTBa BepoATHOCTEN COOBITHIA §12.2, Nel12.19
46 [ToBTOpHBIE NcnbiTanus. Ciy4aiiHas BeIUYMHA 812.2
47 [IpakTnueckoe 3anarue Ne 14 o reme «CBoiicTBa
BEPOSITHOCTEH COOBITHIN
48 OTHOcHTeNbHAS YaCTOTa COOBITUS 813.1




49 VYcnoBHas BeposiTHOCTh. HezaBucuMBbIe cOOBITHS §13.2, Nel13.2
§14.1, Nel13.5
50 MareMaTHuecKkoe 0XKUIaHNS §14.1, Nel4.4
51 ®opmyna beprymim §14.1, Ne14.14
52 [IpencraBnenue gaHHBIX (TAOIUIIBI, TUATPAMMBI, §14,Tabnuirel,
rpadukm) JIMarpaMmBel
53 [Ipaktuueckoe 3ausitue Ne 15 o teme «Tabmutrsl,
JarpaMMbl, TpadQuKI»
54 ['enepanbHasi COBOKYITHOCTb, BBIOOPKA, CpeHEe §14, Ne 12.20,
apudMeTnIecKoe, MearuaHa 12.22,12.26
55 [IpakTuueckoe 3anstue Ne 16 o treme «I'eHepanbHast
COBOKYITHOCTb, BEIOOPKA, CpeiHee apu(PMETHIECKOEe,
MeIHaHa»
56 [NoHsATHE 0 3aMa4ax MaTEMATUYECKON CTATUCTUKHU 814
57 Pemenne npakTuueckux 3a1ad ¢ MpUMEHEHHEM 814
BEPOSITHOCTHBIX METOJIOB
12 YpaBHeHus u JIP 4,12, 13 27 58 PaiimonanbsHble, HppalmoHaIbHbIC, TOKA3aTEIbHbIC U §7.1
HepaBeHCTBa TPUTOHOMETPUUECKHE YPaBHEHUS
59 PaBHOCHIIbHBIE TTPEOOpa30BaHUs YPABHCHUI 87.1, Ne7.3
60 PaBHOCHIBHBIE TPE0Opa30BaHUs YPABHEHHIA 87.1, Ne7.7
61 [Ipaktuueckoe 3anarue Ne 17 o reme «PaBHOCUIIBHBIE
npeoOpa3oBaHus ypaBHEHUIN
62 PaBHOCHIIBHBIE TPEOOpa30BaHMsI HEPABEHCTB 87.2, Ne7.19
63 PaBHOCHIIBHBIE TPEOOpa30BaHMsI HEPABEHCTB 87.2, No7.24




64 [TonsiTe ypaBHEHUs-CIEACTBUS 88.1, Ne8.2

65 OcHOBHbBIE IPUEMBI PELIEHUS YPaBHEHUN Ne 7.5

66 OcHOBHbIE IPUEMBI PELIEHUS YPaBHEHUIN Ne 7.6

67 Bo3sBenenne ypaBHEHUS B YETHYIO CTEIICHb 88.2, Ne8.8

68 Pemenne norapudmMudecknx ypaBHEHUH 88.3, Ne8.14

69 Pemenune ypaBHEHHI ¢ TOMOIIIBIO CHCTEM 89.2, §89.3,
Ne9.10

70 [IpakTuueckoe 3anstue Ne 18 no reme «Pemienne

YPaBHEHUH C TIOMOIIIBIO CHCTEM»

71 Perrenre HepaBEHCTB € MOMOIIBIO CHCTEM 8§95, §9.6,
Ne9.53

72 Pernrenrie HepaBeHCTBO C IOMOIIIBIO CHCTEM §9.5,89.6,
Ne9.54

73 [Ipaktrueckoe 3anstue Ne 19 o teme «Pemenue

HEPABEHCTB C IOMOIIBIO0 CHCTEM»

74 Bo3Benenne HepaBeHCTB B YETHYIO CTETICHB §11.2, Nel1.6

75 YpaBHEHUS ¢ MOAYIISIMHU. §12.1, Nol12.1

76 HepaBenctBa ¢ MoynssMu Ne 9.13 (a-r),
9.14 (a-1)

77 MeToa MHTEPBAJIOB IS HETIPEPBIBHBIX (YHKITUN §12.2, Ne12.10

78 PaBHOCHIBHOCTH CUCTEM 84.3, No14.3

79 Merto1 3aMeHBI HEU3BECTHBIX 814, Ne14.28

80 VYpaBHeHuUs ¢ mapaMeTpom 815, Ne15.3

81 HepagenctBa ¢ napameTpom 815.1, Ne15.13

82 Cucrembl ypaBHEHUH C TapaMeTPOM 815.2, Ne15.26

83 3aauu ¢ yCIOBUAMU §15.3

84 KonTponeHas padota Ne 3 o teme «YpaBHeHUS U

HCPAaBCHCTBA»




5. YCJIOBUA PEAIM3ALIUN YYEBHOI'O ITIPEJMETA
5.1 MarepuainbHO-TeXHHYECKOe O0ecIrieyeHne
OcBoenne mporpammbl  yueOHoro mnpenmera YIIL.04  MaremaTtuka
npeanosaraer Hanuuue B I'BIIOY PK «Cakckuil TEXHOJIOTHUYECKUN TEXHUKYM))
KaOHWHETa MaTeMaTUKH.
O6opynoBaHue yuyeOHOTO KaOUHeETa:

cTysbst — 30 mrt.;

napTel — 15 mr.;
YUHUTENIBCKANA CTON — 1T,
YUHUTENIbCKAN CTYJ — | mT.;
Jocka — 1 mr.;

HaOOp TeOMETPUUECKHX TET,

YepTexKHbIE UHCTPYMEHTHI;
HOYTOYK — 11T,

9KpaH -1 mr;

CTEH/IbI.

5.2. OcHoBHas1 yueOHas1 auTeparypa

1. Maremaruka: anreOpa M Havajlla MaTeMaTHYCCKOTO aHajau3a, TIeOMETPHSI.
Anrebpa m Havarma maTemarhdeckoro aHamm3a: 10 kimacc: 0a30BbI YpOBEHB:
yueOnuk/ I'.K. Mypasun, O.B. MypaBuna. — 9-e wusnm., crep. — Mocksa,
[Ipocsemenue, 2022. — 285.

2. Marematuka: anrebpa W Hadajga MaTeMaTHYECKOTO aHaINW3a, TEOMETPHSL.
Anrebpa W Hayanma maTeMmaTthdeckoro ananm3a: 11 kiacc: 0a30BBI ypOBEHB:
yueonuk/ I'.K. Mypasun, O.B. Mypasuna. — 9-¢ um3a., crep. — Mockaa,
IIpocsemenue, 2021. — 188.

3. MaremaTuka: anrebpa W Hadajga MaTeMaTHYEeCKOTO aHaJIHW3a, TECOMETPHS.
I'eomeTrpus. 10-11 xmaccel: 6a3oBbIl ypoBeHb: yueOHuK/ N.®. Illapeirun. — 9-¢
u3., crep. — Mocksa, [IpocBemenune, 2021. — 237.

5.3. JlonosHuTe/IbHAA y4eOHAasl JIUTEPATypa

1. Aranacsau JI. C., Byry3oB B. ®@., Kagomues C. b.,Kucenesa JI.C., [lo3usik
D.I'. Maremarnka: anrebpa W Hayalla MaTeMaTHYECKOTO aHAIW3a, T€OMETpPHS.
I'eometpust 10—11 xmaccesl: yueO. nisi oOnieoOp30BaT. OpraHu3anuii: 0a30BbIA U
yriyou. ypoBau. — M.: IIpocsemienue,2014.

2. Huxonsckmii C.M., IloramoB M.K., Pemernuxkos H.H., Illeskun A.B.
Maremaruka: anrebpa u Hayajga MaTEeMaTHYECKOrO0 aHaliu3a, reoMeTpus. Anredpa
M Hayajia MaTeMaTtumdeckoro aHammsa. 10 kmacc. : y4ueO. mns obmieoOpa3oBar.
opraHuzanuii: 6a3oBsiil 1 yrinyoa. yposau. — M.: [Ipocsemenue, 2014.

3. Huxonbckuii C.M., IloranmoB M.K., Pemernukos H.H., IlleBkun A.B.
MaremaTuka: airedpa U Havajla MAaTEMaTUYECKOIO0 aHaIKN3a, reoMeTpusi. Anredpa
M Hayajla MaTeMaTH4ecKoro aHammza. 11 kmacc. : y4ue6. mns obmieobap30Bar.



opraHu3auuii: 6a3oBbii U yriyou. yposau. — M.: IIpocsenienue, 2014.

5.4. D1eKTpOHHbBIC U3JAHUS U HHTEPHET-PeCypChl
1. http://www.edu.ru — ®enepanbublii mopran Poccuiickoe oOpa3oBaHue.
2. http://www.school.edu.ru — Poccuiickuii 06111€00pa3oBaTeIbHBIN MOPTAJL.
3. www.1september.ru — «MaTemMaTukay - IPUIOKEHUE K razere «1ceHTsIOpsi».
4. http://school-collection.edu.ru —  emudHas  KOJUICKIUS  IH(POBBIX
00pa30BaTEIbHBIX PECYPCOB.
. http://vschool.km.ru Bupryanbnas mkona Kupuiia u Medoaus.
. http://ege.yandex.ru/mathematics — oH-iaiiH TeCTHpOBaHHE.
. http://ege-online-test.ru/lconn.php — on-naiiH TecTupoBaHue.
. http://www.school-tests.ru/online-ege-math.html — ou-naiin TecTupoBaHue.
. http://pemryers.pd — caiit moarorosku k EI'D.
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