MUWHVCTEPCTBO OBPA30BAHMA 1 HAYKH YIMYPTCKOW PECITYBJ/IMKU
ABTOHOMHOE ITPO®ECCHNOHAJIBHOE OBPA3OBATEJ/IBHOE YUPEXJAEHUE
YAMYPTCKOW PECITYBJ/INKHA
«TEXHUKYM PAJINO3IEKTPOHUKU 1 UTH®OPMAIMOHHBIX TEXHOJIOT I
NMMEHMU AJIEKCAHJPA BACW/IBEBNYA BOCPECEHCKOI'O»

3.3.1. PABOUASA ITPOI'PAMMA YUYEBHOM JIVCITATI/IVHBI
OY .05 MaremaTHKa

npodeccust 09.01.03 Mactep 1o 06paboTke 1{UbpOBO UHPOPMALIUH
KBa/TM(HUKALMH BBINMyCKHUKA — ONepaTop 371eKTPOHHO-BLIUYMCIUTEIBLHBIX U BHIUUCIUTETLHBIX
MaIiiH
dopma 0OyueHust - OUHast

2024 r.



[Tporpamma yue6HOMY TipeaiMeTy pa3paboTaHa Ha ocHoBe dezepasibHOrO 0Opa3oBaTeTHLHOTO
CTaH/apTa cpeJjHero ob1iero ooOpa3oBaHusl.

Opranu3anusi-pa3paboTurik: ABTOHOMHOe TpodecCcHoHabHOe 00pa3oBaTe/lbHOE yUupeXKIeHue
Yamyptckoit Pecriy6iuku « TeXHUKYM pagu0371eKTPOHUKNA U MH(POPMAIIMOHHBIX TeXHOJOTHUN UMEeHU
A. B. BockpeceHnckoro» (nanee AIIOY YP «TPUT umenu A. B. BockpeceHCKOTr0»)

Pa3paboTumku:

1. Kpusonorosa E.A. nupektop AIIOY YP «TPUT umenu A.B. BockpeceHCKOro»

2. MockoBa O.M., 3am.gupektopa AIIOY YP «TPUT umenu A.B. BockpeceHCKOro»
3. KysHnenjoa 11.B., npennogasarenis AITIOY YP «TPUT umenu A.B. BockpeceHCKOTo»
4. ITonosa C.U., npenopaBaresib AIIOY YP «TPUT umenu A.B. BockpeceHCKOTro»

PekoMeHzi0OBaHa MeTOJUUECKUM 00be[HEHHEM 0011[e00pa30BaTe/ILHOTO IUK/IA
ITpotokon Ne_10 ot «__18 »__ WioHA 20_24 r.

COJAEPXXAHUE



HAMMEHOBAHUME PA3JIEJIA

CcTp.

. TIACIIOPT PABOYEM ITPOI'PAMMBI YUEBFHOM JUCLIMITIMHEI

CTPYKTYPA I COEPYKAHWE YUEBHOM AUCITATITIMHEI

12

. YCJIOBUSI  PEAJIM3ALIMA  IIPOTPAMMBI  YUEBHOH
NVCHUTIVHBI

. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOI
TVCIIWTIIAHBI

1. IIACIIOPT PABOYEN ITPOI'PAMMBI YUYEBHOW JUCITATTAHBI

OY .05 MaremaTuka




1.1. O6/1acTh IPUMEHEeHHUs MPOrPaMMbI

Pabouass mporpaMma yueOHOM JUCLIMIUIMHBI «MaremaThKa» SIB/II€TCS 4acTbio 00Opa3oBaTebHOM
nporpaMMbl B cooTBeTcTBHM ¢ ®I'OC mo mipodeccun 09.01.03 Macrtep no obpaboTke 1udbpoBoit
MyJ/IbTUMeANIHON WHGOpMallMK yrpaB/ieHrueM, BXOAsilell B YKPYITHEHHYIO TPYIIY ClieldaabHOCTei
15.00.00 MauHOCTpO€eHue.

1.2. MecTo [UCHMIUVIMHBI B CTPYKType OCHOBHOW mnpodeccHOHA/IbHOM o00pa3oBaTe/IbHOU
nporpamMmsI: nipodubHas obieobpa3oBaresbHasi AUCLUIIIMHA.

1.3. Ilesu ¥ 3aja4¥ AUCHUILIMHBI — TPeOOBaHUA K Pe3y/IbTaTaM 0CBOEHHSA JUCIUIUIUHBI:
V3yueHne MaTeMaTHKH Ha 0a30BOM ypOBHe cpejiHero (To/iHoro) obirero o6pa3oBaHus HaripaB/ieHO Ha
JIOCTIDKeHHe CIelyIOLUX 1iesieit:

* ¢opmupoBaHMe Npe/CTaB/eHU 00 HAesIX W MeToJaX MaTeMaTWKH; O MaTeMaThKe Kak
YHUBEPCATbHOM s13bIKe HayKH, Cpe/ICTBe MO/ZIe/TUPOBaHUS SIBJIEHUM U TIPOL[eCCOB;

e Ppa3BUTHE JIOTUUECKOTO MBbIIIEHUS, aArOPUTMHUYECKOW KYJ/bTypbl, MPOCTPAHCTBEHHOTO
BOOOpa)XeHUsI, MaTeMaTUUYeCKOTO MBbIIIIJIEHUsT W WHTYWUL[UH, TBOPYECKUX CIIOCOOHOCTEH,
HEOOXOJUMBIX /ISl TIPOZIOJDKeHUsi 00pa30oBaHUs U [JIsI CAMOCTOSITeSTbHOW JesiTe/TbHOCTU B
00/1aCTH MaTeMaTHKH U ee TIPUIOXKeHUH B OyAyiiieil mpodecCcOHaIbHOM AesTe/TbHOCTY;

e OBJIQJieHHe S3bIKOM MaTeMaTUKM B YCTHOM U TMHWCbMEHHOW (opme, MaTeMaTHUeCKUMU
3HAHUSMM M YMEHUSIMH, HeOOXOJMMBIMM /1 W3yUeHHUs IIKOJbHBIX eCTeCTBeHHOHAyUHBIX
JUCLIMIUTAH, TIPOJO/DKeHUs o0Opa3oBaHHSI W OCBOeHMs W30paHHOW CIIel[Ua/JibHOCTH Ha
COBPEMEHHOM yPOBHE;

e BOCHHUTaHMe CPeJCTBAaMU MaTeMaTUKU KYJbTYPbl JIAYHOCTH uepe3 3HAKOMCTBO C MCTOPUel
pa3BUTHS MaTeMaTWKW, SBOJIOL[MEN MaTeMaTUUeCKUX WjeHd; TMOHWMaHUs 3HAUMMOCTU
MaTeMaTUKH [/ HAyYHO-TeXHUYeCKOro Mporpecca.

V3yueHne yueOHOH [JUCIMILIMHBI HaIpaB/JeHO Ha peanu3aiuio TpeboBannii ®I'OC COO K

JOCTY)KEHUIO C/IeAYIOLIMX pe3yIbTaToB:
JIMYHOCTHBIE pe3y/IbTaThl OCBOEHUsS pa3ziesia «MareMaTHKa: aarebpa ¥ Hayaja MaTeMaTUYeCcKOTo
aHa/u3a, FeOMeTpUsI»:

e (QopmupoBaHHe TIpe/CTaBleHU 00 OCHOBHBIX 3Tarax HCTOPUHM W O Haubosiee Ba)KHBIX
COBpEMEHHBIX TeHJEeHLUSIX Ppa3BUTUsI MareMaTHUeCcKOW HayKd, O TpodecCcuoHaabHOU
JesiTe/IbHOCTU YUEHbIX-MaTeMaTUKOB;

*  CIIOCOOHOCTb K 3CTETHMUECKOMY BOCIIPUSITUIO MaTeMaTHUeCKHUX OOBEeKTOB, 3ajjad, pelieHuH,
paccy>xJieHuw;

e (QopmupoBaHue TOTpeOHOCTH B  CcaMOpeasv3alldd B  TBOPYECKOW  [IesTeTbHOCTH,
BbIP@KAOII[asiCsi B KPEaTUBHOCTU MBbIIIJIEHUs], UTHULIMATHBE, HAXOAUMBOCTU, aKTUBHOCTU TIPU
pellieHMM MaTeMaThyecKuXx 3a/ay;

e MOTPeOHOCTb B caM000OpPa30BaHUM, TOTOBHOCTb NIPUHUMATh CAMOCTOSITE/TbHBIE PEeIIeHUS].
IIpegMeTHbIe pe3yabTaThl M3yueHUs pa3fiena «MaremaTuka: anrebpa ¥ Hauaja MaTeMaTHUeCKOTro
aHa/i3a, TeOMeTpPUSI»:

e 00bsICHEHWE WJed W MeTOJa MaTeMaTMKH KaK YHMBEpPCAJbHOTO $3blKa HAYKH U TEeXHUKH,

CpeJCTBa MOJe/IMPOBAHUS SIBJIEHUH U MPOLIeCCOB; TIPUBe/IeHHe COOTBETCTBYIOIUX ITPUMEPOB;

e OINHUCAHME Kpyra MaTeMaTHUeCKWX 3a/ja4, [JIs1 pelleHHs] KOTOPbIX TpeOyeTcs BbIXOJ B
MHO>KeCTBO [IeHiCTBUTE/IbHBIX UKCe/ U BBe/leHHe HOBBIX MOHATUM (CTereHb, apumMeThuuecKuii
KOpeHb, jiorapudm; CUHYC, KOCUHYC, TaHT'eHC, KOTaHTeHC; apDKCUHYC, apKKOCUHYC, apKTaHI'€HC,
apKKOTaHTeHC) YW COOTBETCTBYIOLMX (DYHKI[MH; Mpou3BeZieHUe BLIUKMCAeHUs 10 (opmyram,
pellieHre TPOCTeHIINX ypaBHEHU U HEPaBEeHCTB, OIMCaHue CBOMCTB U MOCTpoeHue rpadrKoB
COOTBETCTBYIOLIUX (DYHKILIUIA;

e u300pakeHHWe U OMUCaHWe OCHOBHBIX CTePEOMEeTPUYECKUX TeJl; pellleHhe MaTeMaTUYecKhX
3a/la4 Ha HaXOXK/leHre TeOMeTPUUYeCKUX BeJTMUNH;

e TIpUBeJleHHe TPUMEPOB MPOCTPAHCTBEHHBIX U KOJIWUYECTBEHHBIX XapaKTePUCTUK peasbHbIX
00BEKTOB, [I/Is OMIMUCAHUS KOTOPBIX UCIO/Ib3YIOT MaTeMaTHUECKYH TEPMUHOJIOTHIO;

e 00bsICHEHMe Ha TIpUMepax UCTOPUUECKOU 00yC/IOBIEHHOCTH U MTPAKTUYeCKOH T0/Tb3bl METOZIOB
MaTeMaTUUeCKOro aHa/ii3a, TEOPUM BepOSITHOCTEH U CTaTUCTUKWY;



ONMCaHWe peanbHBbIX CUTyallMid Ha s3blKke MaTeMaTUKH; WCC/Ie[O0BaHUE I1I0CTPOEHHble X
MoZiesield C WCIOJb30BaHWEM amnmapara aireOpbl, reoMeTpWUHM, Hayaq aHaau3a, TeopHUu
BEPOSITHOCTeN U CTaTUCTHUKY;

pellleHWe TEeKCTOBBIX 3a/iay, IepeBOfsl TMpeJIOKEeHHsI PpPYCCKOrO s3blKa Ha  S3bIK
MaTeMaTHYeCKUX CUMBOJIOB, NpeZiCTaB/eHre COZleprKalliiecss B HUX KOJMUeCTBEHHBIX JaHHbIX
B Buzie hopmy, Tabui, rpadMKOB, AUarpaMM, WM 00paTHO, U3BJIeKask U3 HUX WH(OpMaLIO;
COCTaB/IeHHe YMC/IOBbIX BBbIDAKEHWM, YpaBHEHWM, HEpaBeHCTB U HaXOXKJeHHe 3HaueHUs
VICKOMBIX BeJIMYMH, UCXOZS U3 YCI0BUS 3a/lauy;

NIpOBe/leHue [l0Ka3aTe/bHbIX PacCy)X[eHWW IIpYU pelleHWd 3ajiauy, OLeHMBaHHe JIOTMYeCKOH
NIPaBUWIbHOCTU PacCy>XeHHH, pacrio3HaBaHue JIOTUYeCKH HEKOPPEKTHBIX pPacCy K eHUU.

MeranpeaMeTHble  pe3y/abTarThbl U3yueHWss  pas3fena «MaremaTvka: anrebpa ¥ Hadasa
MaTeMaTUUeCKOro aHa/iv3a, TeOMeTpUs»:

(opMUpOBaHMe TOHATUMHOTO arrapata MaTeMaTHUKA W YMeHHWs BUJETb TPUIOKeHHs
TIOJTyYEHHBIX MaTeMaTMUeCKUX 3HaHWM /i1 OMWCAaHWs U pelleHus MpobjieM B pPYyrux
JUCLIMTUTMHAX, B OKPY KaroIllel >KU3HHY;

(dbopMHpOBaHHEe WHTE/IEKTYya/lIbHOW KYJIbTYDPbI, BhIPAXKAIOIIEHCs B Pa3BUTUU aOCTPAKTHOTO U
KPUTUUYECKOTO MBIIIEHNs], B YMEHUU Pacrio3HaBaTh JIOTHYeCKH HEKOPPeKTHbIe BbICKAa3bIBaHUS,
OT/IMYaTh THIOTe3y OT (hakTa, TPUMEHATh WHIYKTUBHbIE W JIeJYKTUBHbIE CIIOCOOBI
paccyXaeHul, criocoOHOCTH SICHO, TOYHO W TPaMOTHO (OPMY/IMPOBaTh M apryMeHTHPOBAHO
W3/1araTb CBOM MBIC/IM B YCTHOM Y MMCbMEHHOM peun, KOPPEKTHOCTH B OOIeHHH;
topmupoBaHre HHGOPMALIMOHHON KYy/JbTYPbl, BbIDAKAIOLENCSI B YMEHUM OCYLLeCTBIISTh
TIOUCK, OTOOp, aHa/M3, CHUCTeMaTH3alMi0 M KiaaccuuKanuio WHGOPMALUMH, HCIOIb30BaTh
pa3/inyHble UCTOYHUKYA WH(POPMALIMK [I/1s pellieHus yueOHbIX TIpobieMm;

dbopMHpoBaHHe YMEHWS TPUHMMATh peIleHWe B YC/AOBUSIX HEIMOJHOW W W30bITOUHOM
vHdopMaluy;

dopMrpoBaHue TpeJCTaB/lieHUH O TMPUHIUIIAX MaTeMaTHyeckoro Mo/e/ITMpOBaHus U
niprobpeTeHNH HadyaIbHBIX HABBIKOB MCC/Ie/[0BATeTIbCKOM /1esiTe/IbHOCTH;

chopMupoBaHre YMeHHs BUJETh pa3/MuHble CTpPATerMu pellleHus 3ajjay, TUIaHUPOBAaThb U
OCYLL[ECTB/ISITh /IeATeNIbHOCTb, HArpaBleHHYI HAa WX pellleHde, TIPOBepsiTh W OLIeHWBATh
pe3y/ibTaThl JeATeTbHOCTH, COOTHOCS WX C TOCTaB/IEHHBIMU 1IeJIIMUA U JIMUHBIM >KU3HEHHBIM
OTBITOM, a TaK)Ke MyOJMYHO Tpe/CTaB/IsATh €€ pe3y/bTaThl, B TOM YKCJ/e C UCIOIb30BaHUEM
CpeACcTB UH(POPMAIIMOHHBIX ¥ KOMMYHUKALIMOHHBIX TeXHOJIOTHH.

XAPAKTEPUCTUKA OCHOBHBIX BUIOB YYEBHOM JEATEJIRHOCTHY OB YYAIOIIIMXCSA

CopeprxaHue XapakTepuCTHKAa OCHOBHBIX BH/IOB /1eATe/IbHOCTH CTYJAeHTOB
o0yueHust (Ha ypoBHe YueOHBIX /|efiCTBHU)
BBeaenue Os3HakOoM/IeHWe C PpOJIbI0 MaTeMaTMKHM B HayKe, TeXHHUKe, SKOHOMHKe,

I/IHCI)OPM&L[I/IOHHBIX TeXHOJIOTHUAX U HpaKTI/IT-IECKOi/JI AedaTeJIbHOCTH.
O3HakoMJ/ieHME C hneadaMu 1 3a/ila4aMU U3yUeHHsd MaTeMaTHUKHU IPKU OCBOEHHWHN

nipogeccuri CITO
AJITEBPA
Pa3ButHe noHATUA BeirosiHeHue aprudmeTrnyeckux AeHCTBUIN Hafl, YyMCIaMH, codyeTasl YCTHbIE U
0 yuce MUCbMEeHHbIe TIPHeMBI.

HaxoxxgeHuve mpuOMKeHHbIX 3HayeHWM BeMMUWMH W TIOTPEIIHOCTel
BbIUMC/IEHUH (aOCOMFOTHOM W OTHOCHUTENbHOM); CpaBHEHHWE UHC/IOBBIX
BbIpa>KeHUM.

HaxoxxaeHue ommbOOK B MpeoOpa3’0BaHUSX U BBIYMCIEHUSAX (OTHOCUTCS KO
BCEM ITYHKTaM MPOrpaMMbl)

KopHu, creneny,
Jiora-

pudMbI

O3HakoM/IeHHe C MOHATMEM KOPHS N-U CTeleHH, CBOMCTBaMU PaJIMKaloB U
NpaBWIaMH CPaBHEHUsI KOPHEM.

@dopmyMpoBaHye OmpejiesieHdss KOPHS M CBOMCTB KOpHeW. Brruncnenuve u
CpaBHeHHe KODHel, BbIMOTHeHe TIPUKU/IKY 3HaUeHHsI KOPHS.
[TpeoOpa3oBaHue UWC/IOBLIX W OYKBEHHBIX BBIDAKEHHH, CO/epIKaIx
pa/ivKasbl.

BbimonHenue  pacueTtoB 1o (opMysaM, COZepXKaliuM  pajivKalbl,
OCYILIeCTBJIsis HeOOX0/[MMBbIe MOACTaHOBKU U MIpeoOpa3oBaHMUs.




OmnpefienieHre paBHOCW/IBHOCTU BBIp&KEHUM C pafivKasaMy. PereHue
VppaLMOHa/IbHBbIX YPaBHEHUM.

O3HakoM/IeHHe C TIOHATHEM CTelleH! C JelCTBUTe/IbHBIM [I0Ka3aTesIeM.
HaxoxmeHne 3HaueHW CTereHW, WCIOMb3ys TpU  HEOOXOAUMOCTH
VHCTPYMeHTaJ/IbHbIe CPe/ICTBa.

3anuchIBaHUe KOPHSI N-i CTeTieH! B BH/le CTeTeHU C JpOOHBIM ToKa3aTtesiemM
1 HaobopoT. PopMyMpoBaHKe CBOMCTB CTereHell. BoruncieHne creneHeii c
paLMoHaIbHBIM [I0Ka3aTesieM, BbINOIHEHWe MNPUKWIKU 3HayeHWs CTereHH,
CpaBHeHHUe CTeleHeu.

[TpeoOpa3oBaHue UMWC/IOBBIX W OYKBEHHBIX BBIDAKEHHH, CO/epIKalX
CTeIreHH, IPUMeHsIsI CBOMCTBA. PellleHne oKas3aTe/IbHbIX YpPaBHEHUM.
O3HakOM/IeHWe C TpMMeHeHWeM KOpHeH W CTeleHell TNpU BbIYMC/IEHUU
Cpe[iHUX, JleJleHWHd OTpe3Ka B «30JI0TOM CeueHuMW». PellleHHe MpUKIafHbIX
3a7,a4y Ha CJI0’KHbIe MPOLIeHTHI.

IIpeoGpa3oBanue
a/iredpanyecKux
BbIPa)KeHUH

BrimonHeHne  mpeoOpa3oBaHM — BBIp@KEHWI, TpUMeHeHHe  (GopMyJ,
CBSI3aHHBIX CO CBOMCTBaMU CTeleHel U IorapugmMoB.
OmpenienieHie  00/1aCTH  JIOMYCTUMBIX ~ 3HAUeHWH  JIOTapruMHUUYECKOro
BbIpaKeHUsl. PellieHue iorapu()MmuuecKix ypaBHEHUH.

OCHOBBI TPUTOHOMETPUNA

OcCHOBHBIE IIOHATHS

V3yueHune pajuaHHOrO MeTOZa M3MepeHMs YIJIOB BpallleHUus U UX CBSA3M C
rpajiycHoli Mepou. M3o0pakeHue yrOB BpallleHUs] Ha OKPY>KHOCTH,
COOTHeCeHHe BeJIMYMHBI yIJjia C ero pacroyioyKeHUueM.

dopmMynrMpoBaHUe Orpe/ieNleHUil TPUTOHOMeTPUYECKUX (PYHKLMIA /1711 YIJIOB
TIOBOPOTAa M OCTPbIX YIJIOB MPSIMOYTOJIbHOI'O TPeyrojibHUKa U 00bsCHeHue
VX B3aUMOCBSI3U

OcHOBHbIE [IpiMeHeHHe OCHOBHBIX TPUTOHOMETPUUECKUX TOXAECTB [/l BHIUUC/I€HUS
TPUTrOHOMETPUYECKHEe | 3HAaUeHUM TPUrOHOMEeTPUUeCKUX (PYHKIIMM 10 OJHOM U3 HUX
TOXKAECTBa
IIpeoOpa3oBaHus N3yueHre OCHOBHBIX (HOpPMy/s TPUTOHOMETPUU: (DOPMY/bI CIOXKEHUs,
MPOCTEeHIINX yIBOeHUsl, TpeoOpa30BaHUsi CyMMbl TPUTOHOMETPUUECKHMX GYHKIUNA B
TPUTOHOMETPHUUYECKHX | TIPOU3Be/leHre U TIPOU3Be/leHHsI B CYMMY W TPUMeHeHHe NPU BbIYUC/IeHUU
BbIpa)KeHUH 3HaueHUs1 TPUTOHOMETPUYECKOT0 BHIPa)KEHUSI U YIIPOLLeHHs ero.
O3HakoM/IeHWe CO CBOWMCTBAMM CUMMETDUM TOYEK Ha eJUHUYHOU
OKDY’>KHOCTH ¥ IPUMeHeHHe UX /1Sl BbIBo/Ia (DOpMYJI TIpUBe/IeHus
IIpocreiimmue Perienve 1o ¢opMmysaM U TPUTOHOMETPUUECKOMY KpPYTy MPOCTeHIINX
TPUTOHOMETPHUYEeCKHe | TPUTOHOMEeTPUUeCKUX YPaBHEHUH.
ypPaBHeHHUSA U [IpumeHeHue OOIMX MeTONOB pellleHUsI ypaBHeHUU (TpuBeJeHHe K
HepaBeHCTBa MUHEMHOMY, KBa/[paTHOMY, METO/[| pa3/io’KeHUsI Ha MHOXXUTEeIH, 3aMeHbI
riepeMeHHOM) MNP pellleHU TPUTOHOMeTPHUUYeCKUX YPaBHEHU.
YMeHHe OoTMeYaTb Ha Kpyre pellleHds MPOCTEUIINX TPUTOHOMETPUUeCKHUX
HepaBeHCTB
ApKCHUHYC, O3HakoMJ/IeHHE C TTOHSTHEM 00paTHBIX TPUTOHOMETPUYECKUX (PYHKITHUM.
APKKOCHHYC, N3yueHue ompesesneHnid apKCHUHyca, apKKOCHMHYyCa, apKTaHTeHC YucIa,

dAPKTAHI'€HC YHC/Iad

dopmynupoBaHue uX, u300paKeHHWe Ha eQUHHUYHOW  OKPY)KHOCTH,
TIpUMeHeHNe TIPU pellieHUd YPaBHEeHU

®YHKIIVN, UX CBOMCTBA Y1 TPAOUKU

DyHKIHMH.
ITonsTne o
HelnpepbIBHOCTH

byskuuu

O3HakoMJIeHUe C TIOHSITeM TiepeMeHHOM, pUMepaMy 3aBUCUMOCTeN MeXy
repeMeHHbIMHU.

OsHakoMJ/IeHUe C TIOHSITHeM TpaduKa, ornpeziesieHre TIPUHA/IIE)KHOCTH TOUKH
rpaduky QyHkiuu. OmnpezeneHue 1o ¢opMysie MpocTeiiiei 3aBUCUMOCTH,
BUjla ee rpaduka. BripakeHue 1o (opmysie OAHON TlepeMeHHOM uepe3
Jpyrue.

OsHakoMmJsieHUe C onpeZiesieHreM (YHKLIWH, pOpMyIMpOBaHUe eTo.
HaxoxzieHre obs1acTy onpesienieHust ¥ 00/1aCTH 3HaYeHUH QYHKLUH

CaoiicTBa QyHKIMH.
I'paduueckas

O3HakoM/ieHHe C TpuMepaMy (PYHKLIMOHAIbHBIX 3aBUCUMOCTEN B peabHbIX
MpolLieccax U3 CMEXHbBIX AUCLIUIIVH.




HHTepIpeTalus. OsHakoM/IeHWe C J0Ka3aTelbHbIMU pacCyX[JeHUSMHU HEKOTOPbIX CBOMCTB
IIpumepsl MUHEMHOM W  KBaJpaTUYHOW (YHKLMM, T[IpOBeJleHue UCC/ael0BaHus
(yHKIMOHANBHBIX JIMHEWHOW, KyCOYHO-JTMHEWHOW, [JpOOHO-TMHEeHHOW U KBa/IpaTUYHOMN
3aBHCHMOCTeH B ¢byHKUMH, nocTpoeHue ux rpadukoB. [TocTpoeHue 1 uTeHUe
peabHbIX rpadukoB pyHKLMi. ViccienoBanue QyHKLMU.
npoueccax u CocraBneHve BUZIOB (DYHKIMI T0 JaHHOMY YCJIOBHIO, pellleHue 3a/ay Ha
SIBJIEHUAX 5KCTPEMYM.
BrinonHeHue ripeobpa3oBanuii rpaduka GyHKIMU
Oo6patHabie pyHknuu | Vi3yueHue moHsATUs 0OpaTHOM GYHKIMM, ONpeje/ieHde BU/a U TOCTPOeHHe
rpadvka obpaTHOM GYHKI[MM, Haxo)K[eHWe ee 00/IacTH oripefie/ieHUs U
obnacty 3HaueHwid. [IpuMeHeHMe CBOMCTB (PYHKIMH TIPU HCC/IEI0OBAHUM
ypaBHEeHUI U pellieHuH 3a/jau Ha SKCTPEMYM.
O3HakoMJ/IeHUe C TTOHATHEM CJI0)KHOU (PYHKLIMU
CreneHHbIe, Bbruncienue 3HaueHn! (DyHKLIMM 110 3HAUE€HUIO apryMeHTa.
N0Ka3are/bHbIe, OnpepeneHye TOMOXEHUsT TOYKM Ha rpaduke MO ee KOOpAMHAaTaM W
sorapupMuyeckue 1 | Ha000pOT.
TpUroHoMerpuueckue | lcronb3oBaHue CBONCTB (YHKLMI /711 CDaBHEHUs] 3HAUEeHUH CTereHell U
byHkIUNn. norapuhMoB.
OobpatHbIe [TocTpoeHue rpaMKOB CTETIEHHBIX U JIOrapUPMUUeCcKUX (QYHKLIMHI.
TPUrOHOMeTpUUecKHe | PellleHHe [TOKa3aTe/bHBIX U JIOrapu(PMUUYeCKUX YPaBHEHUN U HepaBeHCTB 110
(pyHkun M3BECTHBIM aJITOPUTMaM.
OsHakOoM/leHWe C TIOHSITUEM HeIpepbIBHOW IepruojuvYecKor (YHKLMY,
(dopmyMpoBaHKe CBONCTB CHHYCa U KOCMHYCA, TOCTPOeHHe UX IpaMKOB.
OsHakom/ieHHe C TIOHSITUeM TapMOHHMYeCKUX KosiebaHuM M IpuMepamu
rapMOHUYeCKHX Kose0aHuWil //Isi OTMMCaHUs MPOLIeCCOB B (H3MKe W IPYTUX
006/1aCTsIX 3HaHUS.
Os3HakoM/ieHWe C TIOHSITUEM Ppa3pblBHOW TMepUOJUuecKod (YyHKLMY,
(opmy/MpoBaHMe CBOMCTB TaHTeHCAa W KOTaHIeHCa, IIOCTPOeHHe UX
rpadMKoB.
[TprumMeHeHue CBOMCTB byHKIMM  Ass CpaBHEHHUsI  3HaUyeHWM
TPUTOHOMETPUYECKUX GbyHKLIMH, pellieHWss ~ TPUTOHOMETPUUECKUX
ypaBHEeHUH.
[TocTpoenne rpaguKoB OOpaTHBIX TPUTOHOMETPUUECKUX (YHKIUNA WU
orpejiesieHue I10 rpavkaM UX CBOWCTB.
BeirosiHeHMe ripeoOpa3oBaHusi rpaMKoB
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
ITocnnepoBarenbHOCcTH | O3HAaKOM/IEHHE C TIOHSATHEM UMC/IOBOM TIOC/Ie/I0BATEILHOCTH, criocobamu ee

3a/jaHusl, BBIYUC/IEHNUSIMU ee YJIeHOB.
O3HakoM/IeHHe C TIOHATHEM Ipejiesia [oc/1e0BaTe/IbHOCTH.

OsHakom/ieHHe C BbIYMCIeHHMeM CYMMbl OeCKOHEYHOro YMC/I0BOrO psifja Ha
TpyUMepe BBIUKMC/IeHUS] CyMMbl OeCKOHEUHO YOBbIBarolleil reoMeTphuecKoit
NIPOTPeCcCUH.

Pemienuie 3a/1a4 Ha ipuMeHeHHe (HOPMYJIbI CyMMbI O€CKOHEUHO yOBIBaroILeit
reoMeTpUUeCKOW IIPOrpeccuu

IIpousBojHas u ee
NpHUMeHeHue

O3HakoM/IeHHe C TIOHATHEeM NIPOM3BOHOM.

N3yueHne u QopMmynupoBaHHe ee MeXaHUUeCKOro U TeoMeTpPUUecKOro
CMbIC/Ia, W3y4YeHUWe aJropuTMa BbIUMC/EHUS TPOU3BOAHON Ha TpUMepe
BbIUMC/IEHUs] MTHOBEHHOM CKOPOCTM UM  YIJOBOro  Ko3d@uieHTta
KacaTeJIbHOM.

CocraBneHre ypaBHeHHs KacaTelbHOM B 0011ieM BU/e.

YcBoenwe  mpaBwi  AuddepeHIUpOBaHUsA,  TaOMMIBI  TTPOM3BOJHBIX
3/IeMeHTapHbIX (YHKLUW, puMeHeHUe A5 AuddepeHLpoBaHus GyHKLMMH,
COCTaBJ/IeHUs] yDaBHEHUsI KacaTebHOM.

N3yueHne TeopeM O CBSI3M CBOWCTB (YHKUUM UM  TIPOM3BOJHOM,
¢dhopMyMpOBKa UX.

[TpoBeieHre C MOMOIILIO TTPOM3BOAHON UCC/Ie0BaHUsl (DYHKIMM, 3aaHHOU




bopmynoii.

YcTaHOBeHWe CBSI3U CBOWCTB (DYHKLIMM M IPOU3BOJHOM M0 UX rpadukam.
[TprMeHeHMe IPOU3BOHOM /17151 pellieHus 3a/iau Ha HaxoxK/leHue
HarOOJIbIIIero, HAMMEHbBILETO 3HAUeHUsI U Ha HaXOXKeHHe IKCTpeMyMa

IlepBooOpa3Has
U MHTerpasi

OsHakom/IeHHe C TIOHSITHeM WHTerpasa v epBoobpa3Hoi.

V3yueHue mpaBu/Ia BbIUMC/IEHUs TiepBOOOpa3HOM M TeopeMbl HbroTOHa—
JletibHMIIA.

Perienue 3aziau Ha CBsi3b MepBO0Opa3HOl U ee MPOM3BO/IHOM, BLIUKC/IEHUE
riepBo0Opa3HOM AJ1s1 JAaHHOW (DYHKIH.

Pemienue 3aau Ha mpYMeHeHVe WHTerpasa /sl BbIUYMC/IeHUS] (QU3NUYECKUX
BEeJIMYMH U MJIOLLA/IeN

YPABHEHUSA 1 HEPABEHCTBA

YpaBHenust u
CHUCTeMBI

ypPaBHeHUM
HepaBeHcTBa u
CHUCTeMbl HEPAaBeHCTB
C AByMS
nepeMeHHbIMH

O3HakOoMJIeHWe C TIPOCTEHIMMHU CBE/IEHUSIMM O KOPHSIX ajreOpanydecKyx
ypaBHeHUH, MOHITUSIMU UCC/IeIOBaHUSI YPaBHEHUUM U CUCTeM ypaBHEHUH.
N3yueHre Teopuu paBHOCWIBHOCTU ypaBHEHHWM U ee TIPUMEHEeHHUsI.
[ToBTOpeHWe 3amucy pellleHWsi CTaHJapTHBIX YpaBHEHWH, TPUEMOB
nipeoOpa30BaHuUs YPaBHEHUH [I/isl CBe/IEHUS K CTaHAAPTHOMY YPaBHEHHUIO.
PelleHne  palMoOHa/bHBIX,  WPpAlMOHA/BHBIX,  TOKa3aTelbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.

Wcrnonb3oBaHue CBOWCTB U rpadMKOB (PYHKIUU [Jis pellleHus ypaBHEHUI.
[ToBTOpEHNE OCHOBHBIX IPUEMOB pellieHHsI CUCTEM.

PelieHve ypaBHeHMI C TIpUMeHeHHEM BCeX TpHUeMOB (pa3/io’KeHUs Ha
MHO>KWUTE/U, BBe/IeHHsI HOBBIX HEM3BECTHBIX, MOJCTAaHOBKH, rpaduueckoro
MeTOoZa).

PeriieHre cUCTeM ypaBHEHUH C IPUMEHEHHEM Pa3/IMUHBIX CIIOCOOO0B.
OsHakomsieHWe C OOMMMU  BOTMPOCAaMH  pellieHWs HepaBeHCTB U
WCII0/Ib30BaHKe CBOUCTB U rpavKoB (QYyHKILIMI TIPU pellieHUH HepaBeHCTB.
PellleHre HepaBeHCTB W CHUCTEM HepaBeHCTB C TPUMEHEHWeM pa3TMuHBbIX
Croco6oB.

[TpuMeHeHHe MaTeMaTUUeCKHUX MeTO/OB [jisi DeIleHHs] COZep>KaTebHbIX
3ajjau M3 pa3/MuHbIX 00/1acTell HayKU W TIPAKTUKWU. VIHTeprnpeTHpoBaHHUe
pe3y/bTaToB C YUETOM peasibHbIX OrpaHUYeHU

3JIEMEHTBHI KOMBMHATOPUKU, TEOPUY BEPOSITHOCTEM Y1 CTATUCTUKH

OcHOBHBIE OHATHS
KOMOHHATOPUKHU

V3yuenve mipaBWwia KOMOMHATOPUKM W TIpUMEHEHWe TIpYU pelLleHrur
KOMOMHATOPHBIX 3a/au.

PemieHrie KOMOWHATOpPHBIX 3a7jau MeTOJOM Iiepebopa W MO TpaBUIy
YMHO>KeHUS.

OsHakom/ieHWe C  TIOHATUAMH ~ KOMOMHATOPHKM:  pa3MelleHHsMH,
COYeTaHUsIMU, TlepeCcTaHOBKaMH U (opMy/iaMu JJIsi UX BbIYUC/IEHUSI.
OObsicHeHWe U TIpUMeHeHHe (OpMy/a [/l BBIUMC/IEHHS pasMelleHuH,
repecTaHOBOK U COUeTaHUM MpH pelleHuH 3a/au.

OsHakomsieHue ¢ 6uHOMOM HbroTOHA U TpeyroibHUKOM [Tackaris.

PemmeHne npakTUueckKyMx 3a/jad C HCII0/Ib30BAHWEM IIOHATUM W TpaBU/
KOMOWHATOPHKH

JJIeMeHTbI TeOpuH

N3yueHne  KjgacCMyeckoro  OmpeJie/ieHUsi  BEpOSITHOCTH,  CBOMCTB

BepOsATHOCTel BEpPOSITHOCTH, TEOPEMBI O CYMMe BEPOSITHOCTEH.

PaccmoTpeHne mprvMepoB BbIUMC/IEHUS BepOSTHOCTel. PellleHue 3azau Ha

BBIUKC/IEHHE BEPOSITHOCTEH COOBITHI
IlpeacraBiieHue O3HakOM/leHWe C  TpefCcTaB/AeHHMeM  UYUCIOBBIX  JA@HHBIX U HX
JAHHBIX XapaKTepPUCTUKAMU.
(Tabnunpbl, PertieHue npakTUueckux 3aZiau Ha 00pabOTKY UMC/IOBBIX JJaHHBIX,
AUarpamMmebl, BbIUKC/IEHUe UX XapaKTepHUCTHK
rpaukm)

I'EOMETPUSA

IIpsaMble u @dopmMy/IMpOBKa W TpHBeJeHMe [l0Ka3aTelbCTB T[PU3HAKOB B3aWMHOIO
IVIOCKOCTH pacronoXeHus: NMpsIMbIX M IIOCKOcTer. Pacrio3HaBaHve Ha ueprexax M




B IIPOCTPAHCTBE

MOJie/IIX Pas3/IMYHbIX CJ/yyaeB B3aWMHOIO PpacrlojOXKeHHs TMpsIMBIX U
MIJIOCKOCTEH, apryMeHTUPOBaHUE CBOUX CY>KJIeHUH.

@®opMynvpoBaHUe OIpejie/leHul, TIPU3HAaKOB U CBOWCTB IapasulefibHbIX U
NepreHVKY/ISPHBIX TVIOCKOCTe!, ABYTPAHHbIX Y JIMHEWHBIX YTJIOB.
BrbinonHeHne NOCTPOeHUs YTI0B MeXAY MPsIMbIMH, MPSIMOM U MJIOCKOCTbIO,
MeXX/ly TJIOCKOCTSIMU T10 OITMCAHUIO U pacrio3HaBaHUe UX Ha MOJeIsiX.
[TprMeHeHNe MPU3HAKOB U CBOMCTB PacrosioyKeHUsl MPSMbIX M IJI0CKOCTel
TIpU pellleHry 3a/au.

W3obpaxeHne Ha PpUCYHKaX W KOHCTPyWpOBaHWE Ha  MOJeJsX
MepreHVKy/IIpOB U HAK/IOHHBIX K IUIOCKOCTH, TPSMBIX, MapasulebHbIX
TJIOCKOCTEH, YIJIOB MEXy TPpsSMOM W TUIOCKOCTBIO U 00OCHOBaHHe
MOCTPOEHMUS.

Pemienne 3ajau Ha BbIYKMC/IEHME IeOMeTPUUYECKUX BeJW4MH. OnucbiBaHUe
pacCToOsIHUSL OT TOYKM [0 TUIOCKOCTH, OT TIPSMOM [0 TJIOCKOCTH, MEXIY
IIJIOCKOCTSIMH, MEeXJYy  CKpel[UBAIIIMMUCS  TPSIMbIMHY, MeXIy
MPOM3BOJIbHBIMU (PUT'YpaMH B IPOCTPaHCTBeE.

@®opMynvMpoBaHMe U [JOKa3blBaHHWE OCHOBHBIX TEOpeM O pacCTOSIHUSX
(TeopeM cy1LleCTBOBaHMSI, CBOWCTBA).

V300pakeHre Ha yepTe)kax U MOJeJIsIX PACcCTOsTHUS U 000CHOBaHWEe CBOWIX
cyxpenuii. OmnpefienieHVe YW BbIUMC/IEHWE PacCTOSSHUM B TPOCTPaHCTBeE.
[TpumeHeHue dhopMy/ U TeOpeM MJIAaHUMETPUH /IS pellleHus 3a/ay.
O3HakOM/IeHHe C TIOHATHMEM [apasule/IbHOrO TIPOEKTUPOBAaHUS U €ero
ceouctBamu. DopmynmpoBaHMe TeopeMbl O IUIOLAAY OPTOTrOHA/JIBHOM
MPOEKLIMA MHOTOYT'OJIbHUKA.

[TpumeHeHMe TeopuH AJisi 000CHOBAHUSI TOCTPOEHUM 1 BHIUMC/IEHUH.
AprymeHTUpOBaHWe CBOUX CY)XXJEHHH O B3aMMHOM pacIlo/IOKeHUU
TIPOCTPAHCTBEHHBIX (PUTYD

MHororpaHHHKH

OnvcaHve ¥ XapaKTePUCTHMKA pas3/iMuHbIX BHU/IOB MHOTOTPaHHUKOB,
repevynciieHre UX 3JIEMEHTOB U CBOWCTB.

N300pakeHre  MHOTOTDAaHHUKOB W BBIMOJIHEHWe  TIOCTPOEHUs  Ha
1300pa’keHUSIX ¥ MO/Ie/ISIX MHOTOT DAaHHHKOB.

Boluncnenue JIMHEWHBIX 95/IeMEHTOB W YIJIOB B TPOCTPaHCTBEHHBIX
KOH(Urypaiusx, apryMeHTHPOBaHKe CBOUX CY>KIEHUM.

XapakTepucTHKa W U300pa’keHHe CeueHHs, pa3BepPTKH MHOTOrPaHHUKOB,
BbIUMCJ/IEHHE TJIOIa/leld TOBEPXHOCTEN.

[TocTpoeHue rpocTedImx ceueHuid Ky0a, MpU3MbI, MUpaMuAbl. [IpruMeHeHHe
(hakKTOB U CBefleHHH U3 TIJIaHUMEeTPUU.

O3Hakom/IeHWe C BUJAMH CUMMETPUWM B MPOCTPAHCTBe, (POpMyJ/MpOBaHHeE
ornpeJieleHUM Y CBOMCTB. XapaKTepUCTUKa CHMMeTPHUU Tesjl BpalleHus U
MHOT'OTDaHHUKOB.

[IpumeHeHVe CBOMCTB CHMMETPHH TPU PeLLeHrH 3a/1au.

Wcrnonb3oBaHre  mpuoOpeTeHHBIX  3HAaHWW  [JIT  MCC/e[OBaHUSA U
MO/IeJIMPOBAaHUsI HeC/IOXKHBIX 3a/iau.

N306pakeHre OCHOBHBIX MHOTOTDAHHUKOB U BBITIOJIHEHHE DPUCYHKOB I10
YCJIOBUSIM 3a/iau

Te/a ¥ MOBEPXHOCTH
BpalleHus

OsHakom/jieHWe C BUAAMU TeJl BpaljeHWs, (OpPMyJMpOBaHHe UX
orpefieJleHUU U CBOMCTB.

dopMmynvMpoBaHue TeopeM O CeYeHUH llapa I[UIOCKOCTbIO U IIOCKOCTH,
KacaTeJIbHOM K cdepe.

XapakTepuCTHKa U U300paskeHre TeJl BpallleHHsl, UX pa3BepTKH, CeueHMsl.
PemieHue 3ajjau Ha MOCTPOEHHE CeUYeHWH, BBIUMC/IEHUe [JIMH, PACCTOSIHUMH,
yr/oB, miowazei. [IpoBefieHre 0Ka3aTe/IbHbIX PAaCCY>KeHUH NIPY peLleHnr
3ajau.

[IprMeHeHMe CBOWCTB CMMMeTPHU IPU peLleHuM 3a/ay Ha Tesla BpallleHus,
KOMOWHAITHIO TeJl.

Vi300pa)keHre OCHOBHBIX KPYIJIbIX TeJl M BbIIOJIHEHHE PUCYHKA 10 YCI0BUIO




3agauu

N3mepenus B
reoMeTpuu

Os3Hakom/ieHWe C TIOHSATUSMH TUIOL[@AM M o0bemMa, akCMoMaMu W
CBOMCTBaMH.

PerieHue 3a7iau Ha BbIUMC/IEHUe TIIOMIA el TVIOCKUX (UTyp C pUMeHeHneM
COOTBETCTBYIOLMX (hOpMy.I U (PaKTOB M3 MJIaHUMETPUH.

M3yueHue TeopeM O BBbIUMC/IEHUM OOBEMOB TIPOCTPAHCTBEHHBIX TeJl,
pellieHHe 3a7lay Ha MpUMeHeHHe (OPMYJT BbIUKMCIeHUs] 00BeMOB.

N3yuenne c¢opmyn A BBIUMC/EHWS — TUIoLafilell  TOBepXHOCTel
MHOT'OI'PaHHUKOB U TeJl BpallleHusl.

O3HakoMJIeHHe C MeTO/IOM BbIUMC/IeHUS TI/I0IIa i1 IOBEPXHOCTU Cdephl.
Perienue 3ajau Ha  BBIUMC/IEHUE n/jomazei  MOBepPXHOCTH
MIPOCTPAHCTBEHHBIX TeJl

Koopaunarte! u

BEKTOPbI

O3HakoM/IeHWe C TOHATHEM BeKTopa. V3yueHue [eKapTOBOW CHUCTEMbI
KOOpJMHAT B MPOCTPAHCTBE, TTOCTPOEHKE M0 33/laHHbIM KOOpAMHATaM TOYeK
Y TIJIOCKOCTeM, HaX0XK/JeHHe KOOPAWHAT TOYeK.

HaxoxzpeHre ypaBHEHMU OKPY)KHOCTH, C(epbl, MIOCKOCTH. BrlumcieHue
PacCTOSIHUM MeX/y TOUKaMH.

W3yyeHre CBOMCTB BEKTOPHBIX BeMUWH, MPaBU/ pPas/ioKeHUs BEKTOPOB B
TPeXMEPHOM TIPOCTPAHCTBe, MPABWU/ HAaXOX[EHWsS KOOPAWHAT BEKTOpa B
MPOCTPAHCTBE, NIPaBUJI AeCTBUN C BEKTOPaMH, 3aZJlaHHbIMU KOOp/MHATaMHU.
[IpyMeHeHre TeopUM MpH PeLleHUH 3a/au Ha JeMCTBUS C BEKTOPaMHU.
W3yuyeHne cKaasipHOrO MNPOU3BEJEHUS] BEKTOPOB, BEKTODHOI'O YpaBHEHMS
MpsIMOM Y TUIOCKOCTH. IIpumeHeHue TeopuM TIpU peLleHWHd 3a7ad Ha
JIeMiCTBUSI C BEKTOpaMH, KOODJWHATHBIA MeTOJl, IPUMEeHeHHe BEKTOPOB IS
BbIUMCJIEHUS BEJTMUMH YTJIOB U PACCTOSIHUM.

O3HakOM/IeHWe C Jl0Ka3aTelbCTBaMM TEOPEM CTEPeOMETPUU O B3aWMHOM
Pacro/ioKeHUH NPSMbIX M IJIOCKOCTeH C UCT0J/Ib30BaHUEM BEKTOPOB

B pe3sysibTaTe 0CBOEHHS JUCLMIUIMHBI Y 00yUaromuxcsi GOpMHUPYHTCH KOMIETeHI[UH:

Kop | Acniekrt HaumeHoBaHue pe3y/ibTaTa 00yyeHHs
OK1 [ToHUMaTh CYIIHOCTh W COLMA/IbLHYI0 3HAUMMOCTH CBOel Oyayiel mpodeccuy,
TMIPOSIBJISATh K HEM YCTOWUMBBIN UHTEpeC.
OK 2 OpraHu30BbIBaTh COOCTBEHHYHO [1eSITeJTbHOCTh, UCXOZsS U3 LIeJId U CII0CO00B ee
JIOCTKEHUS, OTIpe/ie/IeHHbIX PYKOBOJUTE/IEM.
OK 2.1 | IlnanupoBaHue [eATe/IbHOCTU
OK 2.2 | OnipesiesieHrie MeTOZIOB pellieHus TPo(eCcCMOHa/IbHbBIX 3a/au
OK 3 Ananu3vpoBaTh pabouyr0 CUTyalMi0, OCYIIEeCTB/SATb TEKYI[AHA W WUTOTOBBIN
KOHTPOJIb, OLIEHKY U KOPPEKLUUI0 COOCTBEHHOW [esTeJIbHOCTH, HeCTU
OTBETCTBEHHOCTh 3a Pe3y/IbTaThbl CBOEH paboThI.
OK 3.1 | Ananu3 paboueli cutyaryu
OK 3.2 | Tekylui KOHTPOJIb M KOPPEKLUs fAeATe/IbHOCTH
OK 3.3 | OueHka pe3y/ibTaToB JlesiTe/IbHOCTH
OK 4 OcymiectBnsaTe  TOUMCK  wHMOpMaluy, HeoOxomumon i1 3G GheKTUBHOTO
BBITIOJTHEHUS PO(eCCUOHAMBHBIX 3a/lay.
OK 4.1 | ITouck uH(popmaLmu
OK 4.2 | V3BneueHue 1 nepBuuHasi 06paboTka nHdopMaiu
OK 5 Wcnonb30BaTh MHGOPMaL[MOHHO-KOMMYHUKALIMOHHbIE TEXHOJIOTUX
/IS COBepILIeHCTBOBaHUsI MPo(deCcCMOHaIbHOU [eTeTbHOCTH.
OK 6 PaboTtate B KomaHjle, 3(h(HeKTUBHO OOIIAThCA C KOJIIETaMU, PYKOBOJCTBOM H
KJ/IMeHTaMH.
OK 6.1 | Pabota B KomaH/ie (TpyTirie)
OK 6.2 | DddekTrBHOE 00IIEHIE: MOHOJIOT
OK 6.3 | OddekTrBHOE 00IIIEHUE: THUAIOT




1.4. PekomeHiyeMoOe K0/IMYECTBO YaCOB HAa 0CBOEHHe NPOrpaMMbl AUCLUILINHBI:
MaKCHUMaJIbHOH yueOHOM Harpy3KHu obyuaroiierocs - 555 uacoB, B TOM UHCJIe:
o0s13aTe/IbHOM ayAUTOPHOU yueOHOM Harpy3ku obyuatoirierocs - 370 yaca;
CaMOCTOSITe/TbHOM paboThl 0Oyuarorerocs - 185 uyacos.



2. CTPYKTYPA U COJEPXXAHUE YUEBHOU JUCLHUIIVINHBI
2.1. O6peM yueOHOM AMCHUIUITMHBI U BU/IbI y4eOHO# padoThI

Buj yue0HOI padoThI O06vem uacos

MakcuMasibHasi yueOHasi Harpy3kKa (Bcero) 555

Oo0s3aTeibHasi ayUTOPHasi yueOHasi Harpy3kKa (Bcero) 370

B TOM UMCJie:

MPaKTUYECKUE 3aHITHUS 222

KOHTPOJIbHEIE pa6OTLI

CamocrosiTesibHasi pabora odyuaromerocsi (Bcero) 185

B TOM 4UHCJIe:

Cucremaruueckas npopaboTka KOHCIIEKTOB 3aHATHUH, yueOHOMH
JIATEpaTyphl.........

HO,Z[FOTOBKa K ITDAKTUYECKUM 3dHATHSAM.......

IToaroToBKa COOOIIEHUH, TOK/IAZIOB. .................

M3roToBsieHre yueOHBIX Mpe3eHTal[|il 110 TeMaM....

PeriieHre JOMaIIHUX MPAKTUYECKUX pabOT

PeltieHre NIpUK/IaZiHBIX 33/1ay. ..

HroroBas arrecraius B (hpopme 3K3aMeHa




2.2 TemaTHUeCKUH IVIaH U cojiep)KaHue yueoHo aucummnabl «cMATEMATHUKA»

HaumeHoBaHue Copep)xaHue yueOHOro MaTepuasa, NpakTHYecKue padoTbl, cCaMoOCTOsITe/IbHasi padoTa O6npem YpoBenn
pa3feioB M TeM o0yuarommxcs 4acoB OCBOEHUS
1 2 3 4
BBegenune 5
BBepenue CopepxaHue yueOHOro MaTepuasia 1
1 | MaremaTuKa B HayKe, B TeXHHKe, UHPOPMALIMOHHBIX TEXHOJIOTUSIX U MPAKTUUECKOH /1eATeTbHOCTHU. 1
Llesiu ¥ 3a7auM M3yUeHHsi MaTeMaTHKU B cpefiHeM MpodecCHoHaIbHOM 06pa30BaHMHU.
ITpakTHYecKue 3aHATUA 2
1 | Pewrenne anre6panueckux 3ajau.
BxopHasi KOHTpo/IbHasA pabora 1
CamocrosTenbHas pabora odyuarmuxcsa: MuHM - counHeHHe «[IprMeHeHre MaTeMaTHKK B PYTHX 1
JACLIATITAHAX»
Pa3gen 1. Pa3Butrie NoHATHSA 0 UKCIe
Tema 1.1. Cojep)xaHue yueOHOro MaTepuasia 7
PasButyre noHATHA O 1 | Lesble u paLjoOHaIbHbIe YMC/IA: TIOHATHE YUC/I0BOI0 MHOXKECTBA; MHOXKeCTBa HaTypa/IbHBbIX, L{eJIbX, 1
yucre palMoHa/bHBIX urcer. ApudmMeTryeckue onepanuu Haj, uicaamu. OCHOBHbIE CBOMCTBA OMepaLyy.
ParrioHasibHast poOb. OOBIKHOBEHHAs! IPOOb.
2 | [deiicTBUTE/bHBIE UKC/IA: TIOHSTHE CUCTEMBI IeHCTBUTE/IbHBIX YMCes; 6eCKOHeUHbIe TIepUOANYecKre 1
Y HeTleproiMueckrie 1po0u; MOHsATHE UPPALMOHAIBHOTO yncia. MoJy/b 4nc/ia ¥ ero CBOWCTBA.
3 | [IpubnkeHHbIe BEIUMC/IEHUS: TIOTPELTHOCTH MPUOIMKEHHbIX 3HAUeHUH UKCeT; TIOHSTHE BePHOU U 1
3Hauvallei [ pbI YKCIIa; MOHATHE aDCOMOTHON M OTHOCKTEIbHOM TorpetHOCTH. OKpyT/ieHre 1
MOTPeLIHOCTh OKPyIJieHUs. [1orpelHoCTH BEIUUC/IeHHN.
4 | KoMmruieKCcHbIe YKc/a: TIOHATHEe MHOYKeCTBa KOMIUIEKCHBIX uuncei; anredpanyeckast hoopma 1
KOMIIJIEKCHBIX yHcesl. ['eoMeTpruuecKast MHTepIipeTalusi KOMILIEKCHBIX UKCeJl.
IIpakTHyecKue 3aHATHS 10
2 | BoimosHeHWe apudMeTUUeCKUX AelCTBUM Hafl YMC/IaMHU.
3 | CpaBHeHHe YUC/IOBbIX BbIpaXKeHU.
4 | HaxoxgeHue IpUO/IMKeHHBIX 3HAUEHUH BeJTMUWH MOTPEITHOCTeN BBIUMC/IeHHUH (abCOTFOTHOH U
OTHOCUTEJILHOM).
5 | BeinosiHeHWe JelCTBUM HaJi KOMITJIEKCHBIMA YMC/IaMM.
6 | PelmmieHvie NpuK/IaJHBIX 3a/1a4
KonTtposibHas padora Nel no Teme: «Pa3BuTHe NOHATHS 0 UHC/Ie» 1

CamocrosTesibHasA pabora odyvawmuxcsa: [1oAroToBUTh MICTOPUUYECKYIO CITPABKY O MPOUCXOXK/IEHUN




TIOHATHSI YMCJIa; COCTaBUTh 8 TIPUMEpOB Ha [IeHCTBUS C KOMIIEKCHBIMU UMC/IaMH (C/I0)KeHHe, BbIYMTaHUe,
YMHO)XeHHe, JleJleHHe U BO3Be/leHHe B CTelleHb (2, 3, 4)) U pellnTh UX.

Pa3pen 2. KopHu, cTene

HM, JIOTapu(MbI

Tema 2.1 KopHy, CopepkaHue yueOHOro MaTepuasia 13
CTerneHu, J10raprudMbl 1 | KopHu HatypanbHOW CTeNeHU U3 Unciia: MOHSATHE apu(pMeTHUeCKOro KOPHS N-HOW CTereHu.
V3Bneyenune KOpHs n-oii cTeredu. CBoiicTBa apudmeTrueckoro kKopHsi. [Ipeobpa3zoBanue
VppaLMOHA/IbHBIX BbIpakeHW. VippaljMoHasbHble ypaBHEHHUSI.
2 | CreneHu C palMOHA/IbHBIMU U [JeMICTBUTE/IbHBIMU NTOKa3aTensiMu. Bo3BeZieHre uucsia B CTereHb C
palMoHaIbHBIM U [1eCTBUTE/IbHBIM MOKa3aTesieM. CBOMCTBA CTeleHel C paljoHaaIbHbIM 1
JeiCTBUTE/TbHBIM MOKa3arteseM. [Ipeobpa3oBaHue CTereHHbIX BHIPXKEHHH C pallMOHAIBHBIM U
JleiCTBUTE/bHBIM MOoKa3aTesieM. [loka3aTe/ibHble ypaBHEHUS.
3 | Jlorapudmsl ¥ UX CBOMCTBA: TIOHATHE JioraprudMa; OCHOBHOe JlorapupmMuyeckoe TOX/eCTBO;
cBolicTBa norapudMoB; repexo/ OT jorapu@ma no oiHOMy OCHOBaHHIO K JiorapudMy 1Mo ApyroMmy
OCHOBaHUM0. [lecaTHyHbIN norapudm uucia. Yucno e. HaTypasnbHbiii ioraprdm urcna.
ITpeobpa3oBaHue jorapuhMHUUecKUX BhIpaykeHHH. Jlorapudmuueckrie ypaBHeHHSI.
IIpakTHyecKue 3aHATHSA 24
7 | BeluncieHne v cpaBHeHWe KOpHed. BbirosiHeHre pacueToB C pajjMKaJlaMu.
8 | PemmeHue vppalMoHa/IbHBIX YPaBHEHUM.
9 | HaxoxzeHre 3HaUeHNs CTeIleHU C paljuOHaIbHBIM U C JeMICTBUTE/IbHBIM IT0Ka3aresieM. CpaBHeHVe
CTerneHexu.
10 | TTpeobpa3oBaHye BbIPRKEHHA, CO/IePIKALIMX CTEeIeHH.
11 | PenieHue moka3aTe/ibHbIX YDaBHEHUM.
12 | BoluncsieHre ¥ cpaBHeHHe JIoTapU(MOB.
13 | HaxoskaeHre 3HaueHUs jiorapudma o rnpo1usBo/IbHOMY OCHOBaHUH0. [lepexo/; OT 0ZJHOr0 OCHOBaHUs
K JIpyromy.
14 | JlorapudmupoBaHue U NMOTeHLMPOBaHUEe BbIpayKeHU.
15 | PerieHue jjorapu)MruuecKix ypaBHeHUH.
16 | Pewienue npukiaiHbIX 3a/1a4.
KonTtposibHas padora Ne2 no Teme: «KopHH, cTeneHH, JIorapupmbi» 1
CamocrosTenbHas pabora odyuarwmuxcsa: OTBETUTh Ha BOTIPOCKI, HAWTH WH(POPMALIUIO B CETH
HWHTEpHeT.
Paspen 3. IlpsaaiMble U IIJIOCKOCTH B IIPOCTPAHCTBE
Tema 3.1. CopepkaHue yueOHOro MaTepuasia 2
AKCHOMBI 1 | AKCHOMBI CTepeOoMeTpUH 1 TIpOCTeNilIre cieCcTBUs U3 HuX. [ToHsTe cTepeomeTpuru. [110CKOCTD.
CTepeoMeTpun AxkcnoMel crepeoMeTpyd. CyliecTBOBaHMe IVIOCKOCTH, NPOXOASILeH Yepe3 JaHHYIO MPSIMYIO U




JAHHYIO TOUKY, IlepeceueHye MpsIMOM TVIOCKOCTBIO, CyIIleCTBOBaHHe TUIOCKOCTH, TTPOXO/sIel uepe3
TPU TOYKH.

HpaKTI/I‘-IECKI/Ie 3AHATHUA:

17 | PewieHue 3a/jay ¢ UCII0/1b30BAHUEM aKCUOM CTEPEOMeTpHUH.

18 | Peiienue 3444 Ha MTPpUMEHEHHE CJIe,qCTBI/If/i N3 dKCHMOM CTepeOMETPHN

KoHTpospHast pabota

Tema 3.2.
[TapannenbHOCTb
TIPSIMBIX Y TIJIOCKOCTeH

CopepxaHue yueOHOro MaTepuasia

1 Hapa]l]le]]bHOCTb ABYX IPAMBIX B ITPOCTPAHCTBE. HapajmeanLIe IMpsAMbI€ B TIPOCTPaHCTBE. HPI/IBHaK
Mnapa/ijieJIbHOCTH IIPAMBIX.

2 ITousTue apa/ijiIeJIbHOCTH HpHMOﬁ U TTJIOCKOCTH. HpI/I3HaK Mapa/ijieJIbHOCTH HpHMOﬁ 1 IJIOCKOCTH.

3 | [TonsTue napannensHOCTH MI0CKOCTel. [Ipu3HaK napannensHOCTH  TWIOCKOCTed. CylllecTBOBaHue
TIJIOCKOCTH, Napa/ule/lbHOM JaHHOU MI0cKOCTU. CBOKCTBA Mapaslie/IbHbIX IVIOCKOCTeM.

ITpakTHYecKHe 3aHATHSA:

19 | Pelenue 3a/1au Ha Mapas/ieibHOCTh MPSIMBbIX B TIPOCTPAHCTBE

20 | PelieHue 3a/1au Ha MapasiielbHOCTb MPSIMOM Y TIJIOCKOCTU B MPOCTPAHCTBE

21 | PellieHue 3a/1au Ha Mapasiie/lbHOCTb IJIOCKOCTEM B TTPOCTPAHCTBE

KoHTtposibHasi padota Ne3 no Teme: «Ilapa/iieIbHOCTh NPSIMBIX M IJIOCKOCTEH»

Tema 3.3.
[TeprieHAUKY/ISIPHOCTD
MPSIMBIX Y TJIOCKOCTEN

CopepikaHue yueOHOro MaTepuasia

1 | IloHsiTHe TieprieHUKYJISIPHOCTU TIPSIMBIX B TIPOCTPAHCTBE.

2 | [TonaTve neprneH UKy/ISPHOCTH NIPSIMOM M IVIOCKOCTU. ITpr3HaK neprneHANKY/ISPHOCTH NPSIMOM U
n10cKoCcTU. CBOMCTBA NepIeHANKY/ISIPHBIX NPSIMOM U IVIOCKOCTH.

3 | B3auMHoOe pacriosio’keHHe MpsiMbIX B pocTpaHcTBe. CKpelUBaolyecs 1 repeceKaroiyecst
NpsiMble. YT0J1 MeXKIY TPSIMBIMHU.

4 | [epnieHAUKY/SIp ¥ HAaK/JIOHHAas. PaccTosiHye OT TOUKHU 0 TVIOCKOCTU. [ToHSTUS MepreHAuKY/Isipa,
HaKJIOHHOM U MPOeKLUU Hak/I0HHOW. TeopeMa o Tpex rnepreHuKysspax. CBolcTBa
TeprHeH/IUKY/ISIPOB U HAK/IOHHBIX.

5 | Yron mexay npsiMoOM M IJIOCKOCTBIO. [ToHATHe yriia Mexxay NpsIMOU Y TJIOCKOCTBEO, yTJIa MEXAY
HAKJ/JIOHHOM U TVIOCKOCTBIO.

6 | IloHATHe yr/1a MeXKAY MepeceKarlUMUCs IVIOCKOCTSIMU. [IByrpaHHbIe YIJIbL.

7 | IleprieHAUKYASPHOCTH MI0CKOCTel. [Ipr3HaK nepreH UKy IsIpHOCTH TIocKocTei. CBoMcTBa
TMepIIeH/IUKYISPHBIX TIJIOCKOCTEH.

8 | CuMMeTpuUsi OTHOCUTEILHO TOUKHA. CUMMeTpPUsI OTHOCUTENIbHO TJIOCKOCTH. [ToHsSITHe TapasiieslbHOro
nipoeKkTHpoBaHusi. CBOMCTBA Mapaies;lbHOTro MPoeKTHpoBaHusi. Vi3o0paxxeHue ¢GUryp Ha MI0CKOCTH.

IIpakTHUYecKue 3aHATHSA:

22 | Peitienue 3d4d4 Hd B3dMMHO€ PdCIIOJIOKEHHE TIDAMBIX 1 IJIOCKOCTeM B IIPpOCTPAHCTBE.




23 | PeweHue 3a/1au Ha HaxOXK/JeHYe ABYTPaHHBIX YIJIOB

24 | PellileHMe 3a/lau Ha HAaXOXKJ€HHE YIJIOB M PACCTOSTHAM B MPOCTPAHCTBE

KonTposbHas pabora Ned no Teme: «IlepneHJUKY/IIPHOCTb NPAMBIX U IJIOCKOCTeH»

CamocrosTenbHas padora odyuarwmuxcsa: Beimicats 4-5 BbICKa3bIBaHUI 3HAMEHUTBIX JTIOJel
TMPOLLJIOTO O TeOMEeTPUH; MOATOTOBUTE UCTOPUYECKYIO crpaBKy «CTapble M cOBpeMeHHble 0003HaueHus 1
CUMBOJIbI B TeOMeTPUM»; HalucaTh CKasKy «IIpuk/roueHus psiMou U IJIOCKOCTH B IIPOCTPAHCTBEY;
M3rOTOBUTH MakKeThl IBYTPaHHBIX YIJIOB, C 33/laHHOW IPajlyCHOM MepoM.

Pa3gen 4. KomOnHaTopuka

Tema 4.1. Cojep)xaHue yueOHOro MaTepuasia
OJ1eMeHThI 1 | Hayka kombuHaTOprKa. 3aaun KomOuHaTopuky. [ToHsTHE coerHeHus1. [ToHATHE MHOXKeCTBA U
KOMOMHAaTOPUKHU orepanuy HaJ HUMU.

2 | IlepectranoBku. Couetanusi. Pasmenienus. [Tonsitue gaxkropuana uucia. Ero cBoicTsa.
Pa3merrienus, nepecraHoBKY, coueTaHusa. PopMysia yncia rnepecraHoBok. dopmyiia uncia
repecTaHoOBOK C MMOBTOpeHUsIMU. DopMya [/ HaxOXKAeHHs YMc/la COUeTaHUM U pa3MellleHHH .
DopMyJIbl 11 HAXOXKAEHNs] YMC/Ia COYeTaHUU U pasMellleHUH C TIOBTOPeHUsIMHU.

3 | bunom HetoroHa. CBolicTBa GHOMUHANBHBIX K03 duieHToB. TpeyronsHuK TTackars.
Haxosk/JieHre urciia pa3/IMuHbIX BApUAHTOB.

HpaKTl/l‘-IECKI/lE 3dHATHA:

25 | ITpaBusia KOMOWHATOPHKH.

26 | PeiieHrie KOMOWHATOPHBIX 3a/iay. Pa3MellieHusi, cOueTaHusl U MepecTaHOBKM.

27 | bunom HerotoHa u TpeyrosibHUK Ilackans.

28 | PellileHWe NPUKJIaJHbIX 3a/1a4

KoHTposibHas padora Ne5 no Teme: «J1eMeHThI KOMOMHATOPHKH»

CamocrosTenbHasA padoTa 00y4arOIMXCA: COCTaBUTb U PELNTh 6 3a/1a4 Ha MPUMEHeHNH OCHOBHBIX
¢dopmys1 KOMOMHATOPUKHU.

Pa3pen 5. KoopanHaThl U BEeKTOPHI

Tema 5.1. Cojep)xaHue yueOHOro MaTepuasia

KooppauHatsl v 1 | BekTop B nipoctpaHcTBe. [I1Ha BekTopa. KosimmHeapHbie BeKTOpPHI. []eliCTBUSI HaJi BEKTOPaMU U UX
BEKTOpHI B CBOMCTBA.

TPOCTPaHCTBE 2 | KomruianapHsle BekTopa. [IpaBuio napanienenunesa. PasnoskeHre BeKTopa 10 TPEM

HEKOMIIJIaHdDHBIM BEKTOPdM.

3 | [IpsimoyrosibHas (fekapToBa) cucTeMa KOOp/AMHAT B MpocTpaHcTBe. OcK KOOpMHAT, Hayasio
KOOD/MHAT, KOOp/IMHATHBIE TVIOCKOCTH. M3006paskeHre Touek B TIpoCTpaHCTBe. [IoHATHE OpT-BeKTOpa.
PasnoykeHre BekTopa 1o opram. KoopauHaThl BeKTOpa.




4 | IIpocrenmue 3azaur B KoopArHaTax. @opmMysia paccTossHUA MeXAy ABYyMs ToUKamu. Popmyia
HaxO0KJeHUsl KOOPAMHAT CepeiMHbl OTPe3Ka.

5 | YpaBHeHus cdepsl, IJIOCKOCTH, IPSMOM B IPOCTPaHCTBE B KOOPAWHATHOU (popme.

6 | Yron mexny Bekropamu. CKajsspHOe Npov3Be/ieHre BeKTOPOB. BriuncieHye yria Mexzay
BeKTOpaMU. POpMyJIbl HAXOXKIEeHUs CKasIpHOrO Ipou3BesieHus. IIpuMeHeHe BeKTOPOB U
KOOD/JIMHAT MPY PellleHUH TeXHUYeCKHX 3a/ay.

7 | BblunciieHue yriioB Mexxzy NpssMbIMU U IJIOCKOCTAMU. [ToHATHE HanpaB/IsioL|ero BeKTopa.
DopMyJibl HAXOXK/EHHUS YTJIOB MEXKY MPSIMBIMHU Y TIJIOCKOCTSIMH.

8 | OcHoBHbIe BU/IBI ABMKEHUS B TIPOCTPAHCTBe: LieHTpajibHasi CAMMeTpHsl, 0CeBasi CAMMeTpHsl,
3epKajibHasi CHMMeTpHs], NTapaJljiesIbHbIN epeHoC

IIpakTHUYecKue 3aHATHSA: 14

29 | BeinosHeHWe oniepalivii HaJi BEKTOPaMU.

30 | PemreHvie NpoCTeUIINX 3a7ilay B KOOPAMHATAX

31 | CocraBieHHe ypaBHeHUH cephl, MJIOCKOCTU U MPSIMOM TTPOCTPAHCTBe.

32 | BeluncieHue yriioB MexxAy NpsMbIMU U IJIOCKOCTSAMU

KonTtposbHas padora Ne 6 mo Teme: «KoopAMHATBHI H BEKTOPHI B IPOCTPAHCTBE» 1

CamocrosTenbHasA paboTa 00yJyarwmMXcsa: HallTH B yueOHUKaX Crel[UaTbHbIX JUCLIATUIMH MTPUMephI

TIpUMeHeHUs] BEKTOPOB; COCTaBUTh MPUMeEPbI Ha BCe IEMCTBUSI C BEKTOPaMH ¥ 0DOPMUTh UX pelleHue.

Paszpen 6. Tpuronomerpus
Tema 6.1. CopepkaHue yueOHOro Marepuasia 19
OCHOBBI 1 | PaguanHas mepa yria. BpaiijatenbHoe aBrkeHue. [ToHsiTue pafivaHHOM Mephl yria. [Tepexog u3
TPUTOHOMETPUM rpajlyCHOM Mephbl yria B pafuaHHyro. EquHuyHas OKpyKHOCTh. II0BOPOT TOUKM €JUHUYHOU

OKDPY>KHOCTHM BOKDYT Hauasia KoopAuHat. COOTBeTCTBHE JelCTBUTEILHOIO YMC/Ia M TOUKU

e JMHUYHOW OKPY>KHOCTH.

2 | Ilonatue cuHyca, KOCMHYCa, TAHM€HCA U KOTaHTeHCa MPOM3BO/IbHOrO yria. VIx rpaguueckoe
n300paxeHe Ha eIMHIUYHOMN OKPY>KHOCTH. 3HAKH CHHYCa, KOCHHYCa U TaHreHca. OnpeesnieHue
3HayeHWW CMHYCa, KOCMHYCa, TAHI'e€HCA ¥ KOTaHr'eHCa Pa3/InYHbIX YIJIOB

3 | OCHOBHBIE TPUTOHOMETPUUECKUE TOXKEeCTBA U C/Ie/ICTBUA U3 HUX. 3aBUCUMOCTb MEX/y CUHYCOM U
KOCHHYCOM OJJHOT'O Y TOT'O Ke yIJa. 3aBUCMMOCTb MeX/ly TaH[€HCOM U KOTaHTeHCOM YTIJIa.
ToxxzecTBa, CBs3bIBaOLIMe TAHIeHC ¥ KOCUHYC YIVIa, CUHYC M KOTAaHT'eHC yIvia.

4 | ®opmyssl ipuBefeHus. CUHYC, KOCHHYC M TaHTe€HC YIJIOB a U -a. BelpakeHre cMHyca U KOCUHYCa
TIPOU3BOJIBHOTO YyIJla Yepe3 CUHYC U KOCUHYC OCTpOro yria. @opmyJisl IpyUBe/leHNs [I/11 CUHY(Ca,
KOCHHYCa, TAHT'eHCa U KOTaHreHca.

5 | ®@opmyisl cnoxxeHus. @opmyJibl CYMMbI M Pa3HOCTH YIVIOB [i/Is1 CUHYCA, KOCHYCa Y TaHT'eHca.

6 | PopMysbl JBOMHOTO M MOJOBUHHOIO yria. @opMyJibl CHHYCa, KOCUHYCa, TAHT'eHCa IBOWHOIO U




ITOJIOBUHHOTI'O YTJId.

7 | CyMMa, pa3HOCTb U NPOM3Be/leHre CUHYCOB, KOCUHYCOB. POpMYJIbl CYMMbI M pa3HOCTH CHHYCOB,
CYMMBI U Pa3HOCTH KOCUHYCOB. [IpeoOpa3oBaHusi CyMMbl TPUTOHOMETPHUUECKUX (PYHKIWH B
TIpOM3Be/leHre U NTPOU3Be/IeHUsI B CYMMY.

8 | BelpakeHue cvHyca ¥ KOCHMHYCa yepe3 TaHT'eHC M0JIOBUHHOrO yriia. @opMysibl BbIpaXKeHUsl CHHyCa U

KOCHHYCd Yepe3 TdHI'eHC ITIOJIOBMHHOTI'O yTIJld.

9 | IIpocretfimvie TpUroHOMeTpHUUeCKre YpaBHeHus1. [IpocTeiiilive TPUrOHOMeTpUUeCKHe HepaBeHCTBa.

Ob6parHble TpUroHoMeTpudeckre (PyHKIMK: aPKCUHYC, aPKKOCHHYC, apKTaHTeHC.

IIpakTHyecKue 3aHATHS: 30
33 | PaguaHHas mepa yriia
34 | BeruucieHusi CMHyca, KOCMHYCA, TAHI'eHCa U KOTaHreHca yria
35 | Ilpeobpa3oBaHue BbIPa)KEHHUH MPU TIOMOIIY OCHOBHBIX TPUTOHOMETPUYECKUX TOXK/ECTB.
36 | ITpeobpa3oBaHHe TPUTOHOMETPHUUECKHMX BhIPAKEHUH MPH MOMOIIH (hOpMYJT IPHUBEEHMUSI
37 | IlpeobGpa3oBaHue TPUTOHOMeTPUUYECKUX BbIpaXKeHHUH MPU TTOMOLIH (HOpMYJT C/I0XKeHHs1, TBOWHOTO
VY IOJIOBUHHOT'O apryMeHTa.

38 | Ilpeobpa3oBaHue CyMM M pa3HOCTel TPUTOHOMeTPUUYECKUX BbIPaXKeHHH B ITPOM3Be/IeHHe
39 | Ilpeobpa3oBaHue NMpOW3BeeHHI TPUTOHOMETPHUECKUX BBIPDA)KEHHH B CYMMBI
40 | Ilpeo6pa3oBaHue CUHYCa M KOCMHYCA Yepe3 TaHTeHC MOJIOBUHHOTO YIIa.
41 | Tlpeobpa3oBaHue Pa3/IMYHBIX TPUTOHOMETPUUECKUX BhIDAKEHHH.
42 | TlpocTeiiiivie TPUTOHOMETPUYECKHE YPaBHEHUST
43 | TlpocTelilvie TPUrOHOMETPUYECKHE HEPABEHCTBA
44 | PeuleHue NpUK/IaJHbIX 3a/a4
KonTtposibHas padora Ne7 no Teme: «OCHOBBI TPUTOHOMETPHH» 1
CamocrosTenbHasA paboTa 00y4arwMUXCs: MOATOTOBUT UCTOPUUECKYIO CIIPABKY O pa3BUTHUH
TPUTOHOMETPUH; ITOArOTOBUTE KAPTOUKU C 3a/laHUsMU 11 UIpbl « MaTemaTrueckoe JI0TO» I10 TeMe
«OCHOBHBIe TPUrOHOMeTpUYecKHe (HOpMYJIbl U TOXKIECTBa».

Pa3pen 7. ®yHKIUM, UX CBOMCTBA M rpauKu

Tema 7.1. CojepxaHue yueOHOro MaTepHuasia 5

@DYHKIIMH, UX CBOUCTBA
Y rpavKu

1 | IlonsaTHe GyHKUUN. APryMeHT U 3aBUCKMas riepeMeHHast. YacTHoe 3HadeHue ¢yHKUuH. ObmacTb
orpezie/ieHUs] U MHOXKeCTBO 3HaueHWM PpyHKimy. TabmuHbIi, rpadyUuecKyii ¥ aHaTUTUUeCKUN
criocoObI 3afanusi PyHKIUH.

2 | CroiictBa ¢yHKIMHU. [TOHSITHIE MOHOTOHHOCTH, YeTHOCTH, HEUeTHOCTH, OTPAHUYEHHOCTH,
MepUOIUYHOCTH GYHKIMHU. [IpOMEXyTKH Bo3pacTaHus U yObIBaHMs, HAUOO/IbIllee 1 HAUMEHbIIIee
3HaueHus, TOUKU IKCcTpeMyMma. I'pacrueckast UHTepripeTalysi CBOMCTB (PYHKI[WH.

3 | IIpeobpa3oBanus rpadukoB GyHKIMA. [TOHSTHE MapasieNIbHOTO TepeHoca rpaduika (pyHKIUH.




[Tapane/nbHbINA IEpeHOC BA0JIb 0CH abciuce u opauHar. I'paduueckast uaTepripetarys. IToHsTHE
cuMMeTpuu rpadukoB GyHKIMKU. CUMMeTPHsi OTHOCUTETBHO OCel KOOpAWHAT U CUMMETPHSsI
OTHOCHUTe/IbHO Hauasia KOOpAUHAT, CAMMETPHsI OTHOCUTE/ILHO MPSIMOM y=x. PacTsbkeHue U cxkaTue
rpaduKoB (DyHKIMI BA0JIb BCe ocy KoopauHart. I'paduueckasi MHTepripeTaLys.

4 | Tlousite obpartHoi dhyHKimy. O61acTh onpeziesieHust U 00/1aCTh 3HaUeHU 00paTHON (YHKIIWH.
I'padik 0O6paTHOM PYyHKIMH.
IIpakTHueckue 3aHATHA: 7
45 | YteHue rpaduka pyHKIMU
46 | ViccneoBaHre (PYHKIMU U IoCTpoeHUe rpaduvka hyHKIUN
47 | TIIpeobpa3oBanue rpaduika HyHKLUH
48 | ITocTpoenue rpadrika 06paTHOM DyHKIIMN
49 | BeinosiHeHWe apudMeTHUUeCKUX onepalivi Hajl QYHKIUSIMU
KoHTponbHast paboTa 0
CamocrosTesibHasi paboTa 00yJarmuxcs: UCC/ieloBaTh PYHKIUU U TIOCTPOUTD MX TPapUKy;
MOCTPOUTH rpadrKu 00paTHLIX QYHKIMK ¥ ITPOBECTH UX CPaBHUTE/IbHBIN aHA/IHU3.
Tema 7.2. Cojep)xaHue yueOHOro MaTepuasia 9
CreneHHble, 1 | TlonsaTtue crenieHHOW (YHKLIMU C Lie/IbIM U paljiOHa/IbHBIM TToKa3aTeseM. CBOWMCTBa CTelleHHOM
roKasaresbHble, (YHKIMM C 1|e/IbIM MT0Ka3aTesieM U ee rpaduk.
norapudMuueckre u 2 | OnpegeneHue NoKas3aTenbHOM (QyHKLMH, CBOMCTBA IOKa3aTe/bHOW (QYHKLMH, rpaduk
TPUTrOHOMETPHUECKHE ToKa3aTe/lbHOW (PYHKI[MH, MOCTpOoeHHe rpadrka nokasareabHON hyHKIUN
yHKI¥H 3 | Onpegenenve noraprMUUecKoOr (PyHKLIMH, CBOMCTBA J10rapu(MUUeCKON PYHKLMH, rpaduK
norapudmMuueckon (GyHKIMH, MocTpoeHHe rpaduka jiorapumudeckor (QyHKIUH
4 | TloHsiTve TpUroHOMeTpHUYecKUx PyHKIM. O61acTb orpeiesieHUs U MHOYKeCTBO 3HaueHUM
TPUTOHOMETPUUECKUX (PYHKLMU. YeTHOCTb, HEUeTHOCTb, TePUOAUUHOCTb TPUTOHOMETPUUECKUX
¢byskuui. O6nacTh onpeziesieHUst 1 MHOXKeCTBO 3HaueHU GyHKUMH ¥ = sin X; y = cosx. YeTHOCTb,
HEUeTHOCTh, IEPUOJIUYHOCTb QDYHKIMH Y = sin X; Y = cosX. [IpoMeXXyTKH Bo3pacTaHus ¥ yObIBaHUSI.
5 | CgoiictBa u rpadvku PyHKIMN y = tgx U y = ctgx. O6acThb onpezie/ieHHss U MHOXKECTBO 3HaUeHHH
GyHKUMH y = tgX U y = ctgX. UeTHOCTb, HEUETHOCTD, MEPUOAUYHOCT (PYHKLMI Y = tgX U Y = CtgX.
[TpomMeKyTKU BO3pacTaHUsl U YObIBaHUS.
6 | [Ipeobpa3oBaHue rpaKOB TPUTOHOMETPHUECKUX (QyHKLWH. ['apMOHMUecKre KoyiebaHus.
I'padmik rapmoHnyeckoro Kosebanusi. Pa3nmuuHbie mpeobpa3oBaHusi rpadKOB TPUTOHOMETPHUUECKUX
GbyHKIHUH.
IIpakTHUecKue 3aHATHSA: 14

50

[TocTpoeHue rpavKOB U UCC/e[loBaHUe CTerleHHON hyHKIMH

51

[TocTpoeHue rpadvKOB U MCC/Ie[lOBaHKe TTIOKa3aTebHON HYHKIMU




52 | TocTpoeHue rpauKoOB U MCCIefoBaHUe JIorapudMuuecKoi hyHKIUN
53 | WccnenoBaHre TPUrOHOMETPHUYECKHX (DYHKITMM U TTOCTpOeHre TpadyKoB
54 | Tloka3arenbHble, JorapuMUyYecKre, TPUTOHOMETPHUYeCKHe YpaBHEHHSI U HePaBEeHCTBa.
KonTposibHasi pabora Ne8 no teme: « DyHKIMH, X CBOMCTBA U rpapuku» 1
CamocrosiTesibHasA padora odyuarommxcs: [Toctpouts rpaduku jorapumMuueckux GyHKIUN U
MIPOBECTU UX CPaBHUTE/IbHBIN aHa/IU3; MOCTPOUTh rPaUKU MoKa3aTebHbIX (YHKLUN U POBECTU UX
CpaBHUTE/IbHBIM aHa/In3.
Paszpen 8. MHororpaHHMKHM M KpyIJible Teja
Tema 8.1. Cojep)xaHue yue0HOro MaTepuasia 8
MHororpaHHuKU 1 | Pébpa, BepiIMHBI, TPaHU U JXiarOHa/IM MHOTOTpaHHUKa. [ToHsITHe pa3BepTKH MHOTOTPaHHUKaA.
MHororpanHsble yribl. [T0HsITHe BBITYK/I0r0 MHOTOTPDaHHHUKA.
2 | Ilapannenenurnef u ero cBorcTBa. Buzbl napannenenurneos. [IpsMoyronbHbIi napasuienenurne.
Vi3mepenus mapasienenuresa. JJuaroHaspHble ceuenust. Kyo0.
3 | Ilonsarue npusmel. OCHOBHBIE IOHATUSA U oripefiesieHus. [IpsiMas U Hak/I0OHHas npusMa. Beicorta
ripusMel. [IpaBuibHble pu3Mebl. [ToHsATHE NpaBUIBHON NI-YTOJIbHOU ITPU3MBI.
4 | ITonstue nupamuzbl. OCHOBHBIE MOHATHS U OripefiesieHrs. Buzibl mupamug,.
5 | ITonsiTre u cBoiCTBa NpaBU/IbHBLIX Mpamuz. [Tonstre anodemsl. TeTpaszp.
6 | IlonsaTHe U cBoOICTBA yceueHHOU npamMu/bl. [ToHsITHe U CBOMCTBA MPaBUIbHON yCeUeHHOU
NYMpaMU/bl.
7 | Bugpl v mocTpoeHre ceyeHHi MHOTOrpaHHUKOB. CeueHust Ky0a, MPU3MBbI, TTMPaMU/IBL.
8 | IlonsaTue cummetpun. LleHTpanbHasi, oceBass CHMMETPUs], CHAMMETPHSI OTHOCUTE/IbHO MJIOCKOCTH.
Leutp cummerpun. Ocb cuMmmeTpud. I1mockocTe cummerpun. CUMMeTPUs B MHOTOIpaHHUKaX.
CummeTtpui B Kybe, B Mapasiienienuriefie, B pu3Me U nupamu/ie. [IpaBusibHbIe BBIMTyKIIble
MHOTOTPaHHUKH (TeTpas/p, Ky0, oKTasp, Aogekasap v nkocasyap) Teopema Ditnepa.
IIpakTHyecKue 3aHATHSA: 11
55 | PemeHue TpeyrojibHUKOB
56 | BbrunciieHMe 0CHOBHBIX 3JIEMEHTOB MPU3M
57 | Bblurc/ieHe OCHOBHBIX 3/IEMEHTOB TapaJiiesenurie/ioB.
58 | Bblunc/ieHre OCHOBHBIX 3/1EMEHTOB MUPAMU,.
59 | [TocTpoeHue ceyeHU i MHOTOTPaHHUKOB
KontposibHast paboTa 0
CamocrosTesibHasi pabora odyuarormuxcsi: [10Ar0TOBUTE UCTOPUYECKYIO CIIPaBKY:
1) onpepenenre nupaMyel ¥ pyusmel y EBknnza; 2) npaBuibHble «Tena [lyaHco»; 3) «ApxuMe0BbI
Tena»; 4) 06 yceuéHHOM TTMpaMu/ie B MOCKOBCKOM Tarnivpyce.
Tema 8.2. CopepkaHue yueOHOro MaTepuasaa 4




Tena BpallieHUs

1 | IlouaTue Tena u moBepxHOCTH BpalleHus. [TonsaTre qumuHApa. OCHOBHBIE TTIOHATUS U OTpe/ie/IeHus.
OceBble ceueHus LuInHApa. LleHTp cuMMeTpun uauHApa. KacatenbHast IJIOCKOCTh LUIUHAPA.
Pa3BepTka LuIMH/pa.

2 | ITonaTtue koHyca. OCHOBHbIe NTOHATHA U onpejeneHusa. OceBble ceueHUs KoHyca. [1mockocTu
cUMMeTpuH KoHyca. KacaTesibHast JI0OCKOCTb KOHyca. Pa3BepTka KOHyca. Y ceueHHbIN KOHYC.

3 | ousTue mapa. OcHOBHEBIe onpefienenys. [TIonsTue cdepsl. I[ToHsATHe 11apOBOT0 CerMeHTa.
B3aumHoe pacriosioxkeHue mapa 1 m10ockocty. CeyeHue 111apa IJIOCKOCTBIO. [luameTparbHast
nockocTb. CeueHue cepsl II0CKOCThI0. Bonbliias okpy>kHOCTb. KacaTesibHasi IJI0CKOCTS 111apa U ee
cBoicTBa. [ToHsTHE KacaTebHOW NPSIMOM K 111apy U ee cBOMCTBA. BrivicaHHasi 1 onvcaHHasi cepsl.

IIpakTHYecKHe 3aHATHSA:

60 | Belurc/ieHre OCHOBHBIX 3/IEMEHTOB LIWJIMH/IPA.

61 | BelurcyieHre OCHOBHBIX 3/IEMEHTOB KOHYCa U YCeueHHOr0 KOHyca.

62 | Belurc/ieHre OCHOBHBIX 3/IEMEHTOB I11apa.

KoHTpoJsibHast paboTta

CamocrosTenbHasA padora 00y4yarOIMXCsA: TTOATOTOBUTh UCTOPHUUECKYIO CIIPABKY O BO3HUKHOBEHUU
Ha3BaHWM reOMeTPUUeCKUX TeJl: IWINHJPA, KOHyCa, MTUpaMu/ibl, Cepbl, apasenenuresa, IpusMbl;
HanucaTb MMHU — COUYMHeHUe «['eoMeTpusi BOKPYT Hac»; U3TOTOBUTh MO/l MPaBU/IbHbIX
MHOTOTPaHHUKOB; U3TOTOBUTh MOJEJIY TeJl BPALLeHUSI.

Tema 8.3.
N3mepenns B
reoMeTpuu

Copep)xaHue yue0HOro MaTepHasia

1 | IoHsiTMe pa3BepTKM U TIOIIA M IOBEPXHOCTH MHOTOrpaHHUKa. [1o1ia/iu 60KOBO# U TIOTHOM
TIOBEPXHOCTH Ky0a, mapasuiesieniuriesia, Mpu3Mel. I1omazabs 60KOBO# 1 MOTHOM MTOBEPXHOCTH
TNPaBWIbHBIX TIPU3M.

2 | O6bEM reoMeTprUEeCKOro Tesia. AKCUOMBI 00beMa. [ToHsTHe 0O0beMa U ero CBOHCTBa. EAUHUITBI
n3MepeHus: oobeMa. Popmysbl 00beMOB KyOa 1 TIPSIMOYTO/ILHOTO Tlapasuienenurnea. @opmyia st
BBIUHC/IEHUS] 00beMa MPU3MBI.

3 | ®opmybl 7151 BHIYMCIEHHS TUTOLaid OOKOBOM U TOJTHOM TIOBEPXHOCTH LIUAMHpa. Dopmyia st
BbIUMC/IEHUsS 00beMa LUIUHApA.

4 | ®opmyibl A71s1 BBIUKC/IEHHS T1/10IaA1 OOKOBOM U MOJTHOM 1MOBEPXHOCTU NMIMPaMU/bI, TIPaBU/IbHOMN
MTUPaMU/Ibl, yCEUeHHOH MUPaMH/Ibl, KOHYCa, yCeUeHHOTr0 KoHyca. dopmyra /st BEIUMC/IeHus: o0beMa
NMpaMu/ibl, TPaBUIbHOM NMMPAMU/bl, YyCeUeHHOM MUpaMU/ibl, KOHYCa, YCeUeHHOr0 KOHyca.

5 | ®opmysbl 7151 BbIUKCIEeHUs: 0O0beMa 11apa U Mol chepsbl.

6 | OTHolIeHMs TIONIAZiel TTOBEPXHOCTEH U 00HeMOB MOAOOHBIX TeJl.

IIpakTHUYecKue 3aHATHSA:

63 | Beruncsienue miomazged 1 00b€MOB MHOTOTPaHHUKOB.

64 | BeruncieHye miomazei v 00bEMOB TeJT Bpall[eHHs.




65 | BbIunc/ieHure 11oIael 1 00beMOB CJIOXKHBIX TeJl.

KouTtposibHas padora Ne 9 no Teme: « MHOrOrpaHHHKH M KPYIJIble TeJla»

CamocrosaTenbHasA paboTa 00y4arwIMXCA: COCTaBUTD TecT u3 8 -10 BOmpocoB 1o TeMe «BeKTopbI B
nipocTpaHcTBe. OCHOBHBIE ITOHATHS U OTNPe/[e/IeHHsI»; TT0rOTOBUTh HCTOPHUYECKYIO CrpaBKy «Crapbie
PYCCKHe Mepbl: Mepbl JJTHHBI, MEPHI II0I[a1eH, Mephbl Beca U 00bEMa»; COCTABUTb OMOPHBINM KOHCITEKT
Tembl «[Tomo6ue Ten. OTHOIIEHUS TJIONIA e} MTOBEPXHOCTeH U 00bEMOB MOIOOHBIX Te».

Pas,uen 9. Hauajia MaTeMaTH4YeCKOro aHa/am3a

Tema 9.1. CopepkaHue y4eOHOro MaTepuasaa

[Tocnenosa- 1 | INoHsiTHe YKMCIOBOM TTOC/IeioBaTeTbHOCTH. CriocoObI 3a/jaHUSI Y CBOMCTBA YMC/IOBBIX

Te/IbHOCTH. 10c/1eJoBaTeIbHOCTEM.

HernpeprIiBHOCTD 2 | BeckoHeuHo yObIBaroIIasi reoMeTpuueckasi rporpeccus. ['eomerpuueckasi nporpeccus. Cymma

byHKIMN MepPBbIX N WIEHOB TeOMeTPUUeCKOU TIporpeccru. [ToHsTHe 6eCKOHEUHO YOBIBaroIIei
reoMeTpuuecKou mporpeccur. @opmysia CyMMbl O€CKOHEUHO yObIBaroIlleli TeoMeTpUuecKon
[IPOrpecCuu.

ITpakTHyecKue 3aHATHSA:

66 | Brruncnenue CYMMEI TTEPBLIX N 4JIEHOB FEOMETPHQECKOI‘;I Mporpeccuu.

67 | BelurcsieHne npeziesia noc/jieoBaTelbHOCTH

68 | BeiuncieHre cyMMbI OeCKOHEUHO yObIBarOLlel reoMeTpHUUeCKOM MPOrpecCcu.

KoHTposipHast pabota

Tema 9.2. Cojep)xaHue yueOHOro MaTepuasia

[TpousBozaHas 1 | INoHsiTHe nipUpalljeHust apryMeHTa U nipypaliieHust GyHKUMU. [ToHsITHe CKOPOCTH U3MeHeHUst
byHKIMY U eé ¢yskuyy. [ToHsTHE NPOU3BOAHOM (PYHKLIMU. ATOPUTM ONpe/iesieHrsl IPOU3BOJHON (DyHKLIUH.
rpUMeHeHue. CBsi3b MPOM3BOAHOM (QYHKIMU C HETIPEPhIBHOCTHIO.

2 | [IpousBozHas CyMMbl, pa3HOCTH, IPOU3BeeHus1, yuacTHOro (yHKImil. [Ipon3BoaHas GyHKIMY,
YMHO>KeHHOM Ha MOCTOSIHHBIM MHOKUTeJIb. @OpMYy/ibl BHIUYMC/IEHUS IPOM3BO/IHOM CTeNeHHOM,
rioKasaresbHOM, JiorapudMuUeckor, TPUTOHOMEeTPHUUYEeCKUX (DYHKLIWH.

3 | ®opmyna BeIUKMCIEHUs TPOM3BOAHOM C/I0’KHOM (PYHKLIMU.
4 | YpaBHeHue KacaTeabHOM K rpaduKy GyHKLMU.
5 | Ilpu3Haky Bo3pacTaHus ¥ yobiBaHUs (GYHKIMU. [locTaTOUHOE yC/I0BHe BO3pacTaHus U yObIBaHMUs

GbyHKIMM Ha uHTepBase. [IpoMeXXyTKH MOHOTOHHOCTH (PYHKLIMU. [ToHSITHe TOueK SKCTpeMyMa
dyskimn. HeobxoamMoe ycioBUe CylijeCTBOBaHUS 3KCTpeMyMa B Touke (Teopema depma).
CraijroHapHble U KpUTUUeCKHe TOUKUA QyHKLWU. JJocTaTouHbIe YCI0BUS CyIlleCTBOBaHUS
KCcTpeMyMa (yHKIIUU.

[ToHsATHE HaUOOJIBIIIEr0 Y HAUMEHBIIIETO 3HaUeHUs (PYHKI[UHM Ha OTpe3Ke. AJITOPUTM HaXOXKIEeHHsT
HauboJIbIIIero ¥ HauMeHblIero 3HaueHus GYHKIMY Ha OTpe3Ke.




6 | HpOI/IBBOAHaH B Cl)I/IBI/IKe U TeXHuKe. MrHOBeHHOe YCKOpPE€HHE TOUYKHU B 'Z[aHHbII\/JI MOMEHT BpEMEHMU.

ITpakTHyecKue 3aHATHSA:

69 | BeluncsieHMe NPOU3BOAHBIX OCHOBHBIX 3/IeMEeHTapHbIX (PYHKLIWN

70 | CocTaBsieHHe ypaBHeHU KacaTeabHOM K rpauKy GyHKLHU

71 | IlpumMeHeHHe TIPOU3BOAHON UCC/IeZIOBAaHUIO 1 TTIOCTPOEHHI0 rparKOoB (DYHKIUH.

72 | PelieHue NpUK/IaJHbIX 3a/ja4y
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KontposibHas padora Ne 10 o Teme: «IIpou3BogHas 1 eé NpUMeHEHHEe»

CamocrosTenbHasA pabora odyuarwmumxcsa: [10AroTOBUTh UCTOPUUECKHE CTTPABKH:

1) TTpoucxoskaeHue MOHSATUSI MPOU3BOAHOM; 2) CUMBOJIbI ¥ TEDMUHbBI IIPOM3BO/JHOM; TMOATOTOBUTH
KapTOUKY C 3a/lJaHusIMU [I/1s1 UTphl «MaremaTruueckoe JIOTO» 110 TeMe «HaxoskeHre IIpou3BOHbBIX
TPOCTHIX YHKLIAMN».

Paszpen 10. IaTerpan u

€ro NnpuMeHeHHe

Tema 10.1.
NuTerpan u ero
Tp¥MeHeHue

Copep)xaHue yue0HOro MaTepHasa

1 | IMousiTre mepBoobpa3Hoii. OCHOBHOE CBOMCTBO MepBooOpa3Hoii. Tpu npaBu/ia HAXOXKIEHHS
11epBo0Opa3HO.

2 | Onpenenennbiit uHTerpan. @opmyna HetoroHa-JleiibHuIIa. 3a1auM, TIPUBO/SIINE K TTOHSATHIO
onpejie/IeHHOr0 UHTerpana. KpuBonvHeiiHas Tpanenys. [11o1maab KpUBOJIMHENHOW TpaTeLyu.
[ToHsTHE MHTErpasbHOM CyMMBIL. [ToHSITHe 1 BbIUKC/IEHHEe OMpe/ie/IeHHOr0 UHTerparna.

3 | Criocobbl BEIYMC/IEHHST TUTOIA/IeH TUIOCKUX (DUTYP C TIOMOIIIbI0 HHTerpasioB. PU3nueckoe
TIPHJIOKEHKE OTpe/ie/IeHHOTr0 UHTerpasa. BeruncieHye myTH, POMeHHOr0 TOUKOM. BeiuncieHue
paboThI.

ITpakTHYecKue 3aHATHSA:

73 | BoluncieHve nepBoobpa3HbiX OCHOBHBIX 37ieMeHTapHbIX (QYHKIMMA

74 | BeluucieHus onpefenéHHOr0 UHTerpaa

75 | 'eoMeTpuyecKue TPUIOKeHUs onpeie/IEHHOT0 UHTerpasa

76 | PeleHne NpuK/IagHbIX 3a/a4y
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KontposibHas padora Ne 11 o Teme «VIHTerpasi ¥ ero npuMeHeHHe»

CamocrosTenbHas pabora odyuarwmuxcsa: COCTaBUTh alTOPUTM BBIUMC/IEHHS TIJIOIIAZel T/I0CKUX
¢buryp c nomolipio onpezenéHHOro uHTerpana. CoctaBuTh KPOCCBOP/bI 1o TeMe «Hauana
MaTeMaTU4eCKOro aHa/In3a».

Pa3pgen 11. DneMeHTHI TeOPHH BePOSITHOCTEH M MaTeMaTHUeCKOM CTaTHCTUKHU

Tema 11.1
OJ1eMeHTbl TeOPUU
BEpOSITHOCTeM

CopepxaHue yueOHOro Marepuasia

1 | Cnyuatinbie cobbiTHsS. BepossiTHOCTE cOObITUsA. TTOHSATHS COOBITHS, CTyUaliHOTO COOBITHS,
JIOCTOBEPHOTO Y HEBO3MOKHOTO COOBbITHSI. HeCOBMECTHBIE ¥ TIPOTHUBOIIOIOXKHBIE COOBITHS.
Knaccuyeckoe ornipejiesieHrve BepOSITHOCTH.




2 | TeopeMbl C/IO’KEHHSI BEPOSITHOCTEM HECOBMECTHBIX U COBMECTHBIX COOBITHUN. TeopeMbl YMHOKEHHSI
BEPOSITHOCTEHN He3aBUCUMBIX M 3aBUCHMBIX COOBITHIA.

3 | [duckpeTHasi cyuyaliHas BeJIMUMHA, 3aKOH ee pacripefiesieHdst. UMc/ioBble XapaKTepUCTUKH
JIMCKPeTHOM C/TyyaliHOM BesTMurHbL. [ToHsITHE 0 3aKOHe OOJIBIINX YHCeS.

INpakTHUecKHe 3aHATHA: 5
77 | BelunciieHve BepOSITHOCTEH.
78 | PemeHuve NpuKIagHbIX 3a/a4.
KoHTposibHasi pabora 0
CamocrosTesibHasi pabora odyuaromuxcs: [ToaroToBUTE COOOIEHHEe C UCITO/Ib30BaHUeM VIHTepHeT-
pecypcoB Ha TeMy: «Teopusi BepOSITHOCTH B >KU3HU U MPodeccum».
Tema 11.2. CopepkaHue y4eOHOro Marepuasia 4
O/eMeHTbI 1 | IlpepcraBneHuve JaHHBIX B BUZe rpadMKoB, Auarpamm, Tabsuil. [ToHsTHe BEIOOPKU, BapHUaHThI,
MareMaTH4eCKOu YaCTOThl U OTHOCUTEJTbHOM YacTOThI. OMIMpUUecKas (pyHKLMs pacripefiesienusi. [IpeficraBieHue
CTaTUCTUKU JIJAaHHBIX B BU/le TPaUKOB, Auarpamm, Tabauil. IToMuroH u ructorpaMma 4acTor.
2 | Bribopounble psifbl pacrpegeneHus. UncioBble xapakTepucTik. CpeHee aprdmMeTrueckoe
3HaueHUe MpU3HaKa BHIDOPOUHOM COBOKYITHOCTU, BEIOOPOYHAst AUCIIePCHS], Cpe/iHee
KBa/IpaTUUeCKOe OTKJIOHeHHe, MOJia.
IIpakTHyecKue 3aHATHS: 6
79 | PemleHne npuknafHbIX 3a7ja4 MaTeMaTUUeCKOM CTaTUCTHKHU.
KonTtposnbHas padora Nel2 o TeMe «3J/IeMeHTHI TeOPHH BEPOATHOCTEH M MaTeMaTHUeCKOU 1
CTaTUCTUKU»
Pa3pen 12. YpaBHeHMs M HepaBeHCTBA 30
Tema 12.1. CojepxaHue yue0HOro MaTepHasia 9
YpaBHeHus U 1 | PaBHOCH/IBHOCTE ypaBHeHU. O011iie MeTObI pellieHus ypaBHeHHid. CriocOObI perieH s CUCTeMbI
HepaBeHCTBa [IByX YpaBHEHUH C ABYMsl HEU3BECTHBIMHU: CTI0CO0 MO/ACTaHOBKHU, a/ire0panyecKoro C/I0KeHusl,
rpacduueckuii. [ToHsSITHE OJHOPOJHOM CUCTEMbI U HECOBMECTHOU CHUCTEMBI /IBYX TMHEMHBIX ypaB-
HEHUH C IByMsi IepeMeHHbIMU
2 | Metogp! pelieHust HepaBeHCTB. 300pakeHre Ha KOOPJMHATHOM TJIOCKOCTH MHO>KECTBA pelleHni
HEpaBeHCTB C /IBYMs [IepeMeHHbIMHU U UX CUCTEM.
3 | PaumoHanbHbIe ypaBHeHUs1 M HepaBeHCTBA. O0/1aCTh OTpe/iesieHus: ypaBHEHHI Y HepaBeHCTB.
MeTop! pellieHUs paljuOHaIbHBIX YpaBHEHUM (pa3/ioykeHHe Ha MHOXKUTEH, BBeJleHUe HOBBIX
HEeM3BeCTHBIX, MOCTaHOBKA, T'paruecKuii MeTo/]), HepaBeHCTB U MX CUCTEM.
4 | IlpuMeHeHHe MaTeMaTUUYECKHUX METO/IOB ISl pellleHusl CofleprKaTerbHbIX 3a/ay.
IIpakTHYecKHe 3aHATHSA: 20

80 | KopHu ypaBHeHUI. PaBHOCHIBHOCTD ypaBHeHUH. [IpeoOpa3oBaHye ypaBHEHUH.




81

OcHOBHBIEe IPHEMBI pellleHrs] YPaBHEHHUH.

82

PerieHuve cucreM ypaBHeHUM.

83

OcCHOBHBIE IMMpHEMBI pellieHUA HepdBEHCTB

84

Vicnionb3oBaHue CBOMCTB U rpauKoB (YHKLMM /17151 pellieH!s] ypaBHeHUM ¥ HepaBeHCTB.

85

PerieHue 3a/1a4 C MpakTUUECKUM COZlep>KaHUEeM

KoHTtposibHasi padota Nel3 mo Teme «YpaBHeHHsI U HePaBeHCTBa»

Koncynabmayuu

Bcero:

Hmozoeas ammecmayus 8 popme 3K3ameHa

* JIs XapaKTepUCTHUKH YPOBHSI 0OCB0EHUsl yuebHO020 Mamepuad ACTIONb3yIOTCS Cleytolrie 0003HaueHusI:

1- o3HaKOMUTe/IbHBIN (y3HaBaHUe PaHee U3yYeHHBIX 00beKTOB, CBOUCTB);

2- pPerpo/yKTHUBHBIH (BBITIOTHEHUE AeATeTbHOCTH 110 00pasily, MHCTPYKLMY WJIH 0[] PYKOBOZCTBOM);

3- MPOAYKTHUBHBIN (TJTAHUPOBaHUE U CAaMOCTOSITE/IbHOE BBITIOJIHEHUE eI Te/TbHOCTH, pellieHue MpobyieMHbIX 3aJau).




3. YCJIOBUSA PEAJIM3ALIAN ITPOI'PAMMBI JIUCLHIAIL/IMHBI
3.1. Tpe6oBaHus K MUHUMAa/IbHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecrieueHH o
Peani3aiiyisi MporpaMMbl AVCHUTUIMHBI TPeOyeT Hamnuusi y4eOHOTo KabrHeTa MaTeMaTHKH.

Ob6opyoBaHKe yueOHOro KabuHeTa:

- TI0Ca/J0UHbBIE MECTA T10 KOJTMYeCTBY 00yUaroIUXCs;

- pabouee MeCTO TpemnoiaBareJis;

- KOMIUTEKT yueOHO-Har/ISIIHBIX TOCOOMH, T/IaKaTOB 110 MaTEMATHKE;
- 00BEMHBIE MO/IE/T TeOMETPHUECKUX TeJT;

- KOMIUTEKT UePTEKHBIX HHCTPYMEHTOB;

TexHuueckre cpe/icTBa 00yJyeHusI:
- T[IK ¢ u11eH3UOHHBIM IPOrPaMMHbBIM 00ecIieueHreM
- uHTepakTuBHas Jocka SMART Board

13.2. indopmariuoHHOe obecrieueHHe 00ydeHust
IlepeyeHb PpeKOMEHAYeMbIX YUeOHBIX U3JaHul, VHTepHeT-pecypcoB, AOMOTHHUTE/IbHOU
JIuTepaTypsbl
OCHOBHbIE HCTOYHHKMU:
1. baimakoB M.U. Maremartuka, M., Akagemus, 2019 r.
2. BammakoB M.U. Maremartvka. COOpPHUK 3a7iau Mpo¢u/IbHON HampaBieHHOCTH. M., Akazemus,
2019r.
Jlono/iHUTe /IbHbIE UCTOYHHKU:
1. IIunora JI.A., IlIunos A.E. Marematuka. M., UH®PA-M, 2020 r.
2. Amumoga II1.A., Kanaruna FO.M. u ap. MaremaTtuka. AyireOpa v Havajia aHa/iu3a, reoMeTpusi. Ayirebpa u
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4. KOHTPOJIb 1 OHEHKA PE3YJ/IbTATOB OCBOEHUS JUCIIUITI/INHBI

KoHTpo/b ¥ oOmeHKa pe3y/ibTaTOB OCBOEHHs [WUCLUIUIMHBI OCYIIEeCTBJISIeTCS TperojlaBaTesieM B
Triporiecce MpoBeeHus TTPAKTUUeCKUX 3aHSTH, CaMOCTOSATETbHBIX U KOHTPOJIBHBIX paboT, MMChMeHHOU
9K3aMEeHAILIMOHHOM pPaboThl, a TaKXe BBINOJHEHUS OOYUaIOIIUMUCSI WHAWBUAYATbHBIX 3a/IlaHUMH,
TIPOEKTOB, UCC/Ie/IOBAaHUMN.

Pe3synbTaThl 00yueHust

@®opMbI ¥ METO/IbI KOHTPOJISI U OLIEHKH
pe3yJ/IbTaTOB 00yUeHUsI

JINUHOCTHBIE pPe€3y/1bTdThbl:

¢dopMrpoBaHre TIpe/CTaBeHHWI 00 OCHOBHBIX 3Tarax
WCTOPUH U 0 Hanbosiee BaXKHBIX COBPEMEHHBIX TeH/IeHLIUSIX
pa3BUTHUSI MaTeMaTUUeCKOW HayKu, 0 mpodeccuoHanbHOU
JlesITeIbHOCTU YYEHbIX-MaTeMaTUKOB;

CIOCOOHOCTh K 3CTeTUUECKOMY BOCTIPUSITUIO
MaTeMaTHUUeCKUX 00BEKTOB, 3a/a4, pelLeHuH,
pacCy>KJ|eHUH;

dopmrpoBaHre TOTpeOHOCTH B CcaMoOpeanu3aldu B
TBOPYECKOM JlesITe/TIbHOCTH, BbIpa)KaroL[asicst B

KpeaTuBHOCTHU MBILJIEHWA, HWHULIMATHBE, HAXOAUYWBOCTH,
dKTHMBHOCTH IIpH pEIIeHWH MaTeMdTUYeCKHX 3a/id4;
HOTpe6HOCTB B CaMOO6paBOBaHI/II/I, FOTOBHOCTBb IMPUHHUMATDH
CaMOCTOATEe/IbHbIE PDEIIeHN .

IIpepmeTHbIe pe3y/bTaThl:

oObsicHeHMe uJed W  MeToJa MareMaTHKM  Kak
YHUBEPCAIbHOrO $I3bIKA HayKl W TEeXHUKH, Cpe/CTBa
MO/Ie/IMPOBaHusl  SIBJIEHUM M TIPOLIeCCOB; TpHUBe/leHue
COOTBETCTBYHOLIMX IPUMEPOB;

OnvcaHWe Kpyra mareMaTU4yeCKMX 3ajjad, [/ peLleHust
KOTODPBIX TpeOyeTcsi BBIXO/, B MHOKECTBO JIeCTBUTETbHBIX
yrucell W BBeJleHMe  HOBBIX TIOHATUM  (CTereHb,
apu(MeTHUYECKUN KOpeHb, J0rapu(m; CHUHYC, KOCHUHYC,
TaHIeHC, KOTaHTeHC; apKCUHYC, apKKOCHHYC, apKTaHI'eHC,
apKKOTaHTeHC) u COOTBeTCTBYHOIUX byHKIMY;
NpoM3BeZleHre BBIYMC/AEHUs 10 (opMyJaM, pelleHHe
MPOCTEMIINX YypaBHEHUI U HEPAaBeHCTB, OMMCAHUe CBOWCTB
Y TIoCcTpoeHre rpadMKOB COOTBETCTBYIOLIMX (PYHKLIUIA;
n3o0pakeHre U OMucaHhe OCHOBHBIX CTePeOMeTpUUeCcKUX
TeJ; pellleHHe MaTeMaTHYeCKHUX 3a/lad Ha HaxoxJeHHue
reoMeTpUUeCKHX BeJIMYMH;

npuUBeJieHNe NIpYMepOoB MIPOCTPaHCTBEHHBIX u
KOJIMYeCTBeHHBIX XapaKTePUCTUK pealbHbIX 00beKTOB, s
ONHMCAHWsA  KOTOPbIX  UCIOJB3YyKOT  MareMaTh4yecKyro
TEePMUHOJIOTHIO;

00bsicHeHHe Ha npuMepax HCTOPUYECKOU
00yC/IOBJIEHHOCTH M TPAaKTUUeCKOW TIO/b3bl MeETO/IOB
MaTeMaTUUeCcKOro aHaau3a, TeOpUM BepOSITHOCTeH U
CTaTUCTHKY;

OlHMCaHWe peaslbHbIX CUTyallUid Ha si3blKe MaTeMaTHKU;
YCCrie/JOBaHue MOCTPOEHHbIe X Moziesnei C
WCII0/Ib30BaHMEM armapara anreOpbl, reoMeTpud, Hayasl
aHaJv3a, TeOPUM BEePOSITHOCTEN U CTaTUCTHUKY;

pellleHWe TeKCTOBBIX 3a/jay, I1epeBOAs Tpe/soKeHUs
PYCCKOTO $i3bIKa Ha $3bIK MaTeMaTU4YecKUX CHMBOJIOB,
Tpe/iCTaB/eHde COZiepKaliyecss B HUX KOJIMYeCTBEHHbIX
JaHHbIX B Bufe (opmys, Tabnuil, rpaduKoB, AUarpamm,
wii obpaTHO, Wu3BlAeKas U3 HUX HH(OPMALHIO;
COCTaB/€HWE  YMCJIOBBIX  BBIDAKEHUM,  ypaBHEHUH,

TeKyluil KOHTPOJIb:

CaMOCTOSITe/TbHbIe
BHEay/IMTOPHBIE 33/IaHMS:

rouck uHdopmaiuu B MIHTepHeT,
CO3[jaHKe TIpe3eHTalLi, COooOIeHus],
BBITOJIHEHHE CaMOCTOSITe/IbHOU
BHeayJUTOPHOU paboThI;

yuacTue B: Hay4yHO -
TpaKTUUeCcKon KOoH(bepeHLUH,
MaTeMaTHueCcKOu oJIUMIIHaze,
rpeJMeTHOU HeJiese.

Bx0H0I1 KOHTPOJIb:
KOHTpOJIbHast paboTa
TeKyluil KOHTPOJIb:
TIpaKTHUEeCKHe 3aHSTHS;
caMmocTosTe/TbHast paboTa.

IIpoMexyToUHbIN
KOHTPOJIb:
MpaKTHUeCKHe 3aHsTHS;
KOHTPOJIbHBIE paboThI.

HTOroBbIii KOHTPOJIb:
[TncemenHas
9K3aMeHallMOHHas paboTa.




HEPaBeHCTB M HaXOK/[eHue 3HaueHUsi UICKOMbIX BeJMUKH,
WCXO/Is U3 YCJIOBUS 3a/laul;

TpoOBeJleHNe [J0Ka3aTebHbIX PacCyKAEeHW TMpU pelleHrur
3a/a4, OLleHHBaHUe JIOTUUeCKOMU MpaBUILHOCTH
paccy/leHWl, pacrio3HaBaHUe JIOTUYeCKH HEeKOPPEeKTHBIX
pacCy K eHuH.

MeranpeaMeTHbIe pe3y/ibTaThl:

¢dopmMHpoBaHHe TOHSITUMHOTO anrapaTa MaTeMaTHKU U
yMeHHUS BUZIETh TIPUJIOKEHHUST MOy 4eHHbIX
MaTeMaTHUeCKWX 3HaHUM [T OMHUCaHUsT W pelleHUs
npo6sieM B APYTUX JUCLIMIUIMHAX, B OKPY’KaloLlel KU3HU;
dopmrpoBaHye VHTeJIeKTya/IbHOU KYJIbTYPBHI,
BbIDKAKOLeMcss B pa3BUTMM  aOCTPaKTHOTO U
KPUTUYECKOTO MBILUIEHUs, B YMEHMM pacrio3HaBaThb
JIOTUYeCKH HEeKODpEeKTHble  BbICKA3bIBaHHUS, OT/IMYATh
rurotesy OT (akra, TPUMEHSITb WHAYKTUBHbIE U
JelyKTUBHBIE CITOCOOBI pacCy’kKJeHnl, CIIOCOOHOCTH SICHO,
TOYHO W I'PaMOTHO (POpPMYJ/IMPOBaTh U apryMeHTHPOBaHO
y3/1araTb CBOM MbICJM B YCTHOM M NMCbMEHHOM peuy,
KOPPEKTHOCTH B 001I[eHNY;

dbopmMrpoBaHue rH(bOpMaLMOHHOM KYJbTYDBI,
BBIDAKAKOL[EICS B YMEHUH OCYIIEeCTBJISATh TMOMCK, 0TOOP,
aHasm3, CHCTeMaTH3aL1io u K/IacCU(UKaLo
vHpOpMalLMK, UCI0JIb30BaTh  pa3/idyHble  HWCTOYHUKU
vHbOPMaLWK /7S pellieHus yueOHbIX TIpobieM;
¢dbopmMHpoOBaHHe yMeHUs] IPUHUMATh pellieHhe B YC/IOBUSIX
HETIO/THOM U M30bITOYHOM MH(OpMAIH;

dopmrpoBaHye nipe/icTaB/eHui 0 TIPUHLMIAX
MaTeMaTH4yecKoro MOJIeIMPOBaHMSl W NpUobpeTeHNH
HauasbHbIX HAaBBIKOB MCC/Ie/|0BAaTeIbCKOM J1esiTe/IbHOCTH;
chopmMupoBaHue yMeHHs BHZETh pa3/MUHble CTPAaTeruu
pellleHUss  3aja4, IUJIAaHUPOBaTb M OCYLIECTBJISITh
JlesITeIbHOCTb, HallpaB/IeHHYIO Ha MX pellleHre, TIPOBepsTh
Y OLIeHMBaTh pe3y/bTaThbl [esSTeIbHOCTH, COOTHOCS MX C
TIOCTABJIEHHBIMH L|eJIIMA ¥ JIMYHBIM >KU3HEHHBIM OITBITOM,
a Takke MyOJIMYHO TIPEACTaB/IsATh €€ pe3y/bTaThbl, B TOM
YuC/Ie C WCTO/Ib30BaHHEM CPeZCTB MH(OPMALIMOHHBIX M
KOMMYHUKAIIMOHHBIX T€XHOJIOTHA.




