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1. MACHOPT PABOYEHM ITPOT'PAMMBI YYEBHOTI'O ITPEJIMETA

1.1. ObaacTs npuMeHeHus1 padoyell NporpaMMbl y4eOHOI0 peaAMeTa

Pabouass mporpamma yuebnoro mnpeamera OVYII.04 Maremartnka sBIISICTCSI YacThIO
OCHOBHOH mpodeccHoHANbHONH 00pa3oBarenbHO mporpaMmbl B cooTBeTcTBHH ¢ DPI'OC
CIIO cnemumansrHoctr 54.02.01 [uzaitn (mo otpacisam). CocTaBieHa Ha OCHOBE NPHUMEPHOU
nporpaMMbl yueOHoro npeamera «Martemartuka: anreOpa, Havala MaTeMaTHYeCKOTO aHAIN3a,
TeOMEeTpPHsI» AJIs CHEIHAIbHOCTEH cpeiHero mpohecCuoHaIbHOro 00pa3oBaHusl.

1.2. Mecto y4yeOHOro mpeaMeTa B CTPYKType TNpPOrpaMMbl IOJATOTOBKH
crnenuaancToB cpeaHero 3sena (IIMCC3):

B UIIOY «COLIMAJIBHO-TYMAHUTAPHBIMN  KOJUIEJDK»  peamusyromuii
o0pa3oBaTeNbHYIO MPOrpaMMy cpeaHero oOmiero odpaszoBanusi B npenenax ocBoeHus [MIICC3
Ha 6a3e OCHOBHOrO 00mero odpazoBanus, yueOHsiii mpenmer OVYIIL. 04 MaTtemaTuka nsydaercs
B 001eoopazoBaTeibHOM yaeOHOM 1uKie yuebnoro miana [IIICC3 Ha 6a3e 0CHOBHOTO 00IIIETo
obpazoBanus. B yueOHbix 1uranax IIIICC3 yuebnbiii mpeamer OVYII. 04 MartemaTuka s3bIK
BXOJHUT B COCTaB OOMMX 00IIeo0pa3oBaTeNbHBIX YYEOHBIX IPEIMETOB, (OPMHUPYEMBIX W3
o0s3atenpHbIX mpeaMeTHbIx obnacteir @I'OC cpennero obmiero oopasoBanus. M3yuyaercs Oonee
yriayOIeHHO KaK Npo(UIbHBIA yueOHBIN IpeIMeT.

1.3. Henu u 3a7a4u y4eGHOro mpeaMera
Copepxanne nporpammbl yueOHoro npeamera OVYIL. 04 Martemaruka HampaBieHO Ha
JOCTIDKEHUE CIIeTYIOIINX [EeNeH:

. obecrieyeHrne cOpMUPOBAHHOCTH MPEICTABICHUHN O COLIMATIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPaX CTAHOBJICHHUS MAaTEMAaTHKH;

. obecrieyeHne  COPMHUPOBAHHOCTH  JIOTHUECKOTO,  AJITOPUTMUYECKOTO U
MaTE€MaTU4YeCKOr0 MBILUICHHUS;

. obecrieyeHrne chopMUPOBAaHHOCTH YMEHUN MPUMEHATH MOTy4YEHHbIE 3HAHUS TPU
peLIEeHUN pa3IudHbIX 33/a4;

. obecrieyeHre CHOPMHPOBAHHOCTU NPEACTABICHUH O MaTeMaTHKE Kak dYacTH

00111eYeIOBEUECKOM KYIBTYpPhl, YHHUBEPCAIHHOM SI3bIKE HAaYyKH, TO3BOJISIONIEM OIKCHIBATH U
M3y4aTh pEAIbHBIE MPOLIECCHI U SIBJICHUS.

2. INTAHUPYEMBIE PE3YJIBTATDI

OcBoenne coaepxkanusi ydeObnoro mnpeamera OVIIL. 04 Marematuka oOecrednBaeT
JOCTH)KCHHE CTYACHTAMU CIIEAYIOIIUX PE3yIbTaTOB:

. JMYHOCTHBIX:

— JIlchopMuUpOBaHHOCTH TMPEACTABICHUNA O MaTEMaTHKE KaK YHHMBEPCAIBHOM SI3BIKE
HAyKH, CPEJICTBE MOJEIMPOBAHMS SIBIICHUN U MTPOLIECCOB, UAECAX U METOJaX MaTEMaTHKU;

— JI2 moHMMaHWE 3HAYMMOCTH MaTeMaTHUKHU JIS HAy4YHO-TEXHHUYECKOTO Iporpecca,
c(OpMUPOBAHHOCTh OTHOIICHHUS K MaTeMaTHKE KaK K 4YacTH OOIIeYeTOBEYeCKON KYIbTYphl
4yepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHUSI MAaTEMATUKH, IBOJTIOLIMEN MAaTEMaTUYECKUX UICH;

— JI3 pa3BuTHE JOTHYECKOTO MBIIIJICHHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMHUYECKOMN KYJIbTYPhI, KPUTUYHOCTH MBIIIJICHUS Ha YPOBHE, HEOOXOIUMOM I Oyaymen
npohecCHOHANBEHOM NeTeNbHOCTH, IS MTPOJOJKEHHUS 00pa30BaHus U caMO00pa30BaHUS;

— JI4 oBnmageHume MaTeMaTHYECKUMH 3HAHUSAMH WM YMEHHUSMH, HEOOXOIUMBIMH B
MOBCEHEBHOM JKM3HU, [JII OCBOEHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX JUCHUIUIMH U
JTUCIUTIINH TPO(PECCHOHAIIBHOTO IHKJA, I TOJMydeHUss o0O0pa3oBaHUS B 001acTsIX, HE
TpeOyIOMMX yrIyOJIeHHOW MaTeMaTH4eCKON TTOJITOTOBKH;



— JIS roTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJE CaMOOOpa30BaHUIO, HA
NPOTSKEHUH BCEW KU3HU; CO3HATEIbHOE OTHOIICHHE K HENMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICUTHOW MPOo(hecCHOHATLHOM U 0OIIECTBEHHON ACSITETLHOCTH;

— JI6 TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSATEILHON TBOPUYECKOM U OTBETCTBEHHOMN

e TEeIbHOCTH;

— JI7 roToBHOCTh K KOJUJIGKTUBHOW paldoTe, COTPYAHMUYECTBY CO CBEPCTHUKAMH B
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-HCCIeI0BATENbCKON, POSKTHOM U JPYTrUX
BUJIaX JESITENbHOCTH;

— JI8 orHomeHne K NMpo(heCcCHOHAIBHOW AEATENIbHOCTH KaK BO3MOXKHOCTH Y4YacTHS B
pEIIEHUH JIMYHBIX, O0IIECTBEHHBIX, TOCYAapCTBEHHBIX, OOIICHAIMOHAIBHBIX TPOOIIeM;

. MeTanpeIMeTHbIX:

— M1 ymeHue caMOCTOSITENIBHO ONpPENENsATh LEIU ACSATEIbHOCTH U COCTaBIATH ILIAHBI
JEATEIbHOCTH;  CaMOCTOSATENBHO  OCYHIECTBISATh, KOHTPOJHUPOBATH M  KOPPEKTHUPOBATH
JIEeATEIBbHOCTD; UCIIOJIb30BaTh BCE BO3MOXHBIE PECYPCHI JJI JOCTHXKEHUS MTOCTaBICHHBIX LEIei
U peayn3aluy MIAHOB JICATEIbHOCTH; BEIOUPATH YCIICITHBIC CTPATETHUH B PA3IUYHBIX CUTYAIIUSX;

— M2 ymeHue mpoayKTHBHO OOIIATHbCA M B3aMMOJICHCTBOBATH B IMPOIIECCE COBMECTHOM
NESTCIIbHOCTH, YYUTHIBATh [O3HWIMUA JIPYTMX YYaCTHHUKOB JEATEIbHOCTH, J(H(HEKTHBHO
pa3pemniaTb KOH(QIUKTHI;

— M3 BnasneHue HaBbIKAMU 103HABATENIbHOM, YyUEOHO-UCCIIEOBATEILCKON U MPOEKTHOM
NESTENIbHOCTH, HaBBIKAMU  pa3pelieHus MnpolieM; CcmocoOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TTOMCKY METOJOB PEIICHUS MPAKTHYECKUX 3a7ad, MPUMEHEHHUIO Pa3IMYHbIX
METO/I0B ITO3HAHUS;

— M4 roTOBHOCTH H CITOCOOHOCTB K CAMOCTOSITEIbHON MH(POPMAITMOHHO-TIO3HABATEIILHOM
NESTENIbHOCTH, BKIIIOYash YMEHUE OPHEHTHUPOBATHCA B PA3IMYHBIX HMCTOYHUKAX HH(POpMAIUH,
KPUTHYCCKH OIICHHBATh W HMHTEPIPETUPOBATH WHGOPMAIUIO, TOTYyIaeMYI0 U3 Pa3IMYHBIX
HMCTOYHHMKOB;

— MS5 BnaneHue SI3BIKOBBIMU CPEJCTBAMH: YMEHUE SICHO, JJOTUYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pPEHUS, UCII0JIb30BaTh aJICKBATHBIE S3bIKOBBIE CPE/ICTBA;

— M6 BnageHne HaBBIKAMH TI03HABATEIIbHONW pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, TPAHUL] CBOETO 3HAHUS U
HE3HaHMs, HOBBIX MTO3HABATEIBHBIX 3a/1a4 U CPEJICTB JJIsl X JOCTUXKEHUS,

— M8 ueneycTtpeMiaeHHOCTh B MOMCKAX WU MPUHSATHH PELIEHUH, COOOpPa3UTETbHOCTh U
WHTYHIUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX TMPEACTABICHUHN; CIIOCOOHOCTh BOCIPUHUMATH
KpacoTy U TapMOHHUIO MUDA;

. NnpeIMeTHBIX:

— II1 chopMUpOBaHHOCTH MPEACTABIECHUI 0 MaTeMaTHKe Kak 4YacTH MHUPOBOH KYJIbTYpPbI
M MECT€ MAaTeMaTUKW B COBPEMEHHOMW IMBUJIM3AIMM, CIIOCO0AX OMUCAHUA SBICHUNU PEaIbHOTO
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

— I12 chopmMupoBaHHOCTH TIPEICTABICHUM O MATEMAaTUUECKUX MOHATUSIX KaK BaKHEUIITUX
MaTE€MaTUYECKUX MOJEIISX, MO3BOJIAIOIIMX ONMKUCHIBATh U U3y4aTh Pa3HbIE MPOLECCHI U SIBIICHUS,
MMOHUMaHNE BO3MOXKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUSI MAaTEMAaTHYECKUX TCOPHU;

— [II3 BrnageHue MeToJaMHM JOKAa3aTE€IbCTB W AINTOPUTMOB pELICHUS, YMEHHE UX
MIPUMEHSTD, TPOBOJIUTH JJOKA3aTEIbHBIE PACCYXKICHUS B X0JI€ PEIICHUS 3a/1a4;

— 14 BnaneHue craHIapTHBIMU TPUEMaMU PEIICHHS PALIMOHATIBHBIX U UPPAllMOHAIbHBIX,
MOKa3aTeIbHBIX, CTEMEHHBIX, TPUTOHOMETPUYECKUX YpaBHCHUN W HEPABEHCTB, MX CHCTEM;
MCII0JIb30BaHHUE TOTOBBIX KOMIIBIOTEPHBIX MIPOrPAMM, B TOM UYHKCIIE JIsl TIOMCKA MyTH PEIICHUs U
WJUTFOCTPAIINY PEIIeHUsI ypaBHEHUN U HEPABEHCTB;

— II5 cdopMupOBaHHOCTh TPEICTABICHUNH OO0 OCHOBHBIX MOHSTHUSIX MaTEMaTHYECKOTO
aHajgM3a W WX CBOMCTBax, BIAJCHUE YMEHHEM XapaKTepu30BaTh TMOBEJACHUE (DYHKITUH,
MCII0JIb30BAaHUE MOTYYEHHBIX 3HAHUH /7151 ONTUCAHUS U aHAIN3a PeAJIbHbIX 3aBUCUMOCTEH;

— [II6 BrnageHue OCHOBHBIMH TOHSTHSIMH O IUIOCKHUX UM  TPOCTPAHCTBEHHBIX
TeOMEeTPHUECKUX (PUTYpaxX, UX OCHOBHBIX CBOWCTBAX; CHOPMHUPOBAHHOCTh YMEHUS PACIIO3HABATH
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reoMeTpuueckue (PUrypsl Ha YyepTekax, MOACISIX U B PeaIbHOM MUPE; IPUMEHEHUE U3YyUCHHBIX
CBOICTB reomerpuieckux Guryp u Gopmyn Uisl perieHHus TeOMETPUYECKUX 3aJad U 3a1ad C
IIPAKTUYECKUM COJIEP)KAHUEM;

— II8 cdopMUPOBAaHHOCTH MPEACTABICHUI O IMpoleccax M SBICHUSAX, HMEIOIINX
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKHX 3aKOHOMEPHOCTAX B pPEaJbHOM MHPE, OCHOBHBIX
MOHATUSAX AJIEMEHTAPHOM TEOPHM BEPOATHOCTEW; YMEHUM HAXOAUTh U OLEHUBATH BEPOATHOCTHU
HACTYIUICHHUSI COOBITUI B MPOCTEHIINX MPAKTUYECKUX CUTYAIMSIX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYNH;

— II9 BiageHue HaBBIKAMU HCIOJB30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX IpOrpamMMm IMpu
pelIeHny 3a1a4

3. OFBEM YYEBHOI'O ITIPEJMETA 1 BUJIbl YYEBHOM PABOTHI

Bun yueOHoi padoThI O0bem yacoB
MakcumajbHas yueOHasi Harpy3ka (Bcero) 234
Oo0s13aTesibHAsE ayIUTOPHAs yueOHAasi HATPY3Ka (Bcero) 156
B TOM YHCIIE:
TEOPETUIECKOe O0yUeHNE 39
IIPAKTHYECKUE 3aHATHS 117
CamocrosiTesibHas paboTa o0yuyawuierocs (Bcero) 78

[Tpomexxyrounas arrectanus B hopme auddepenunpoBanHoro 3adera B 1 cemectpe, 5K3aMeHa BO
2 ceMecTpe




4. TEMATUYECKOE INTAHTUPOBAHUE U COAEP KAHUE YYEBHOI'O IPEJIMETA

HanmenoBanmue pa3jiesioB u Conep:xanue yueOHOro MaTepuasa, JJaboparopHbie padoThl U Oo0bem Ilnannpyemble
TeM NpaKTHYECKHE 3aHATHS, CAMOCTOSITEIbHASI PA00Ta 00yYAIOIIMXCS ) JacoB pe3yabTaThl
1 2 3
| cemecTp
Pa3zgen 1. Pa3BuTHe NOHATHS 0 YHCJIE
1.1. Pa3BuTHe NOHATHS O Coaepixanue yueOHOro MaTepuaJa: 2 J1, JI2, M3,
qucIIe. 1. MaremaTuka B Hayke, TEXHUKE M IMPAKTHYECKOW AesTeapbHOoCcTU. Llenu u M4, 111, 114

3a/1aud M3YYCHHUs] MATEMAaTUKW B YYPEKICHUSX HAYAIBHOTO U CPEIIHETrO
poeCCHOHAITBHOTO 00pPa30BaHUS.

2. Lenple u panuoHanbHbie yKcia. JelicTBuTenbHble yncia. [IpubmmkeHHbIe
BbiuncieHus. [lpuOmibkeHHOe 3HAYeHHE BEJIMYMHBI W MOTPEIIHOCTH
IpUOIMKESHUH.

3. Ormpenenenne KomIuiekcHoro uyucna. CBolicTBa omepanuu  Haj
KOMIUIEKCHBIMH YHCIIAMHU.

IIpakTHYeckune 3aHATHSA: 4
«Pabora ¢ ueapiMM M palMOHAIBLHBIMU YHCIIAMH, MPOCTHIE ajareOpandeckue
JIEUCTBUS,

«HaxoxaeHne cCymMMmbl, pa3HOCTH, MPOU3BEICHUS M YaCTHOTO KOMIUIEKCHBIX
YHUCEI.

CamocrosiTe/ibHas padoTa 00yYaloUIUXCsi: 6
1. Pabora ¢ koHcrekTamu, y4yeOHOU nuTeparypoit (mo maparpadam, riaBam
y4eOHBIX TOCOOMI, yKa3aHHBIM IIpernoaBaTesieM ).

2. IloaroroBka K MPakTUYECKUM 3aHITHSAM C UCIIOJIB30BAHUEM METOJAMYECKUX
PEKOMEHIallUii TpeToaBaTelsi, BHIMOJHEHNE U O(OPMIICHHE MPAKTHYECKUX
pabor.

3. BeinmosiHEHWE TOMAITHUX 3aJaHui 10 pa3eny.

4. BrITloTHEHUE WHIMBUYaIbHOTO MMPOSKTHOTO 3aJaHUSI.

IIpuMmepHasi TeMaTHKA IOMALIHUX 32/IaHUI 110 pa3aeny:

Breimonnenue apudmeTnueckux IeHCTBUM ¢ apoOsMu. HaxoxaeHue cyMMbl,
Pa3HOCTHU, TPOU3BEJIEHUS U YACTHOTO KOMIUIEKCHBIX YHCEI.




Paszgea 2. Kopuu u crenenu u jorapugmbl

2.1 KopHu, crenenu, Conep:xanue yueOHOIro MaTepuasa: JI3, J14, M3,
HppanuoHaIbHble ypaBHeHus1 | 1. ApudmMernueckuii KOpeHb HATYpaIbHOU CTEIEHH. M6, 113, 14
2. Kopuu u crenenn. KopHu HaTypanbHOW CTENEHH U3 YUCIIA U MX CBOICTBA.
CreneHn ¢ palMOHAJIBHBIMHM IIOKa3aTelIsIMM M UX cBoWcTBa. CreneHu ¢
NEUCTBUTENBbHBIMU TIOKa3aTesiMu. CBOMCTBA CTENEHH C JICUCTBUTEIBHBIM
[OKa3aTeJeM.
3. [IpeoOpazoBaHue BRIpAKCHHM, COIEPIKANTUX CTETICHH H KOPHH
4. OnpeneneHue CTENEHHON QYHKINHU, €€ CBOMCTBA U TpaduK.
5. UppanmoHnanbHble ypaBHEHUS U HEPABEHCTBA.
IIpakTH4yecKkue 3aHATHS:
«[Ipeobpa3oBaHue BbIpaKEHUH, COAEPIKAILUX CTEIEHU U KOPHU;
«[IpeoOpazoBanue anredpanyecKux BoIPAKEHUN;
«[IpeobOpazoBanue palOHATBHBIX U UPPANNOHAIBLHBIX BBIPAKCHHI;
«MppannoHanbHble ypaBHEHUS
Konrtposbnass padora no teme: «KopHH, crTeneHu, HUppanuoOHaJIbHbIE
YpaBHEHUSD)
2.2 llokazaTenbHas pynkuus. | Cogep:kanue yueOHOro MaTepuaJia: JI3, J14, M3,
IMoka3arenbHbie ypaBHeHusi | 1. OnpeneneHue nokasareabHON QyHKIUM, €€ cBoiicTBa U rpaduk. Yucno e. Me, 113, 114

HepaBeHCTBA

2. TlokazatenmpHble ypaBHeHHs. OCHOBHBIE TIPHEMBI WX  PEIICHHA
(mpuBOIMMBIE K OJHOMY OCHOBAHHIO, Pa3JIOKEHHE HAa MHOXMWTEIH, BBEJICHUE
HOBBIX MEPEMEHHBIX, rpaduueckuii meron). Mcnonb3zoBanue cBOMCTB GyHKUINN
IIPY PELICHUN ypaBHEHUI.

3. Tloka3zarenbHble HepaBeHCTBA. VICIONb30BaHWE CBOMCTB (DYHKIUH TIpH
pELIEHNN HEPABEHCTB. METO | MHTEPBAJIOB.

4. CucteMbl IOKa3aTeJbHBIX YPaBHEHUI U HEPaBEHCTB.

IIpakTHYecKkHe 3aHATHSA:

«PemieHne noka3areabHbIX YPAaBHEHUNY;

«Perienne noka3areabHbIX HEPABEHCTBY,

«PemieHne cucTemM NOKa3aTeIbHBIX YPaBHEHUNY;

«Pelienne cuCTEM MOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTBY;




2.3. Jlorapupmuueckasi
(pynxuus. Jlorapupmuueckue
YPABHEHHS H HEPABEHCTBA

Conep:kanue yuyeOHOro MaTepuaJa:

1. Jlorapupm uymcna. OcHOBHOE JorapupMUUEcKoe TOXIecTBO. CBOHCTBa
Jorapu(dmMoB.

[IpeoOpazoBanust  JorapuMUYECKUX  BbIpaKeHHWd.  JlecATUUyHBIE U
HaTypajbHble Jorapudmsl. Ilepexos kK HOBOMY OCHOBaHHUIO.

2. Jlorapudmuueckast pyHKIHs, €€ CBOHCTBA, TpaduK.

3. Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE TIpUEMBl MX PpEILEHHUS.
Jlorapudmuueckne HepaBeHCTBA. lcmonb3oBaHue CBOWCTB (YHKIMU IIpH
peleHny JiorapuMUYecKux ypaBHEHMH M HepaBeHCTB. l3o00paxeHue Ha
KOOPJMHATHON ITPSIMOM MHOKECTBA PENICHUN HEPABEHCTB.

IIpakTH4yecKkue 3aHATHS:

«IIpeobpazoBanus TorapuPMUIECKIX BBIPAKEHHI

«/lecsatuunble u HaTypanbHbIe Jorapumsl. Ilepexon kK HOBOMY OCHOBAHUIO»
«Pemenne nmorapuMUIecKux ypaBHEHHUII»

«Penienune norapu(Mu4eckux HEpaBEeHCTBY

«Penienne nmokazaTeNbHBIX U JOTrapUPMHUECKUX YPABHEHUH, HEPABEHCTB

KonrpoibHass paGora mno Teme: «Jlorapudmsl. IIpeoGpazoBanue
BBIPAKCHHI»

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

1. Pabora c koHcrekTamu, yuyeOHOM JuTeparypol (mo maparpadam, riaBam
y4eOHBIX TOCOOUH, yKa3aHHBIM IIPETIO/1aBaTeNIEM).

2. IloaroroBka K MPaKTUYECKUM 3aHSTUSIM C UCIOJB30BAHUEM METOAMYECKUX
peKoMeHAalui MpenojaBares, BhIIIOJHEHHE U Oo(QopMIIeHHE MPAaKTUYECKUX
pabor.

3. BeinonHeHne TOMAalHUX 3alaHui 10 pas3fely.

4. BolnosHEHUE UHIMBUYaIbHOTO TPOEKTHOTO 3aJaHUsl.

5. Pabora ¢ koHcrekTaMu, y4yeOHOM nuTeparypoil (mo maparpadam, riaBam
y4eOHBIX TOCOOMI, yKa3aHHBIM IIpernoaBaTesieM ).

6. IloaroroBka K MpakTUUYECKUM 3aHATHSAM C UCIOJIB30BAaHUEM METOAMUYECKUX
peKOMeHIalui MpenojaBaress, BBIIOJIHEHHE U OQOPMIIEHHE MPaKTHYECKUX
pa0or.

7. DBBbINIOTHEHHE WHIMBUAYATBHOTO TMPOEKTHOTO 3aJaHus- CO3JaHHE
npeseHTalMii 1o TemaMm: «PelleHune IOKa3aTeNbHBIX YPaBHEHMH U
HEPABEHCTBY.
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J2, J13, J14,
M3, M5, M6,
113, I14




8. PaboTa ¢ koHCHekTamMu, yueOHOH JuTepaTypoi (mo maparpadam, riaBam
y4eOHBIX TOCOOUH, yKa3aHHBIM MPETIOAABATEIIEM ).

9. IloaroroBka K MPakTUUYECKUM 3aHATUSM C UCHOJIb30BAaHUEM METOIUYECKUX
pEeKOMEHalui TMpenoaBaTesis, BHIIOIHEHHE U O()OpMIICHHE MPAKTHYECKUX
pabor.

10. BbrinosHeHHE MHAMBUIYAJIBHOIO IPOEKTHOIO 3aJaHMsl - CO3JlaHUE
npe3eHTanmii mo Temam: «PemieHue sorapudMUUEcKUX ypaBHEHUH U
HEPaBEHCTBY.

IIpumepHasi TeMaTHKA JOMAIIHUX 3aJaHUH 110 pa3aeny:

Pemenne norapumuueckux ypaBHEHHH W HepaBeHCTB. M3o0paxeHue Ha
KOOpPJIMHATHON MPSIMON MHOXECTBA PEIICHUI HEPABEHCTB.

Pa3nes 3. OcHOBbI TPMTOHOMETPHH

3.1 OcHoBHBIE (POPMY.JIbI Conep:xanue yueOHOro MaTepuasa: JI3, J14, M3,
TPUTOHOMETPHH 1. Paguannas mepa yria. [IoBopoT Touku BOKpyr Hadana koopauHaT. Cunyc, Meé, 113, 114
KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC YUCJIAa. 3HAYEHUS U 3HAKU 3HAYCHUM.
2. OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKJIECTBA. TpPUTrOHOMETpPUYECKUE
GbyHKIUHM yriaoB & u - @ |
3. ®opmynbl IBOMHOIO M MOJOBHMHHOrO yria. CHUHYC, KOCHHYC M TaHI€HC
CYMMBbI U pa3HOCTH JBYX yriioB. CyMMa M pa3HOCTbh CHHYCOB U KOCHHYCOB.
@DopMysIbl IPUBEACHHUS.
4. IIpeobpa3oBaHusl IPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHUI.
IIpakTHYecKkHe 3aHATHSA:
«Perenne ynpaxHeHUN Ha OCHOBHbBIE TPUTOHOMETPUYECKHE TOXKIECTBAY;
«IIpeobpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH C HCIOJIb30BAHUEM
OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTBY;
«IIpeobpa3oBaHuss TPUTOHOMETPUYECKUX BBIPAKEHUH C HCIOJIb30BAaHUEM
(bopMyI1 IPUBEACHUSAY;
«IIpeobpa3oBaHrne TPUTOHOMETPUUYECKUX BBIPAKEHUH C MCIIOJIb30BAaHHEM
(GhOpMyI1 TPUTOHOMETPUIY.
KonTpoabnas padora: «Tpuronomerpuueckue GopmMyib»
3.2 TpuronomeTpuyeckune Conep:kanue y4yeOHOro MaTepuaJa: JI3, J14, M3,
YPaBHEHHUSA U HEPABEHCTBA 1. Apxkcunyc, apKKOCHUHYC, apKTaHT€HC qucia. IIpocreiimne Me, 113, 114,
TPUTOHOMETPUYECKNE YPABHEHUSI. I15
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2. Tpuronomerpudeckue ypaBHeHUs. CIOCOOBI PEIICHHMIA.
3. Ilpocreiimne TPUrOHOMETPHUYECKUE HEPABEHCTRA.

IIpakTuyeckue 3aHATHS:

«Pemienre npocTeNIINX TPUTOHOMETPUYECKUX YPAaBHEHUI;
«Pelenne TpPUroHOMETPUYECKUX YPAaBHEHUIN»;

«PelieHre TPUroHOMETPUYECKUX YPABHEHHUM Y HEPABEHCTBY.

KonTposabHas padora «Tpuronomerpuueckue YpaBHEHMUS,
TPUTOHOMETPHUSCKHUE (DYHKITUN

CamocTosiTesibHasi padoTa 00yYarOMXCsi:

1. Pabota ¢ koHCHeKkTamu, y4eOHOU TuTepaTypoil (o maparpadam, riaBam
y4eOHBIX TOCOOUH, YKa3aHHBIM IMperoaBaTesieM ).

2.IToaroroBka K MPaKTUYECKUM 3aHSATHSM C UCIOJIB30BAaHUEM METOAMYCCKUX
pPEKOMEHJIalluil MperoiaBatelisi, BBINOJHEHNE W O(opMIIeHHE TPaKTHYECKHUX
pabor.

3. BoinonHeHue 1OMalIHuX 33/1aHUK TI0 pa3aeity

IpumepHasi TeMaTHKa JTOMAIHHUX 3aaHMIT 110 pa3iesy:

[IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKEHUH C HCIIOJIB30BAHUEM
OCHOBHBIX TPHTOHOMETPHUYECKHUX TOXKICCTB, GOPMYJ TPUBEICHHUS, JBOHHOTO
yrma u  ¢Qopmyn crnoxeHus. HaxoxkIeHWe apKCHHYyca, apKKOCHHYCa,
apKTaHTEHCa W apKKOTaHTEHCa YHCIa.

Pemenne mpocTeWMX TPUTOHOMETPUYECKUX YPaBHEHHH 1 HEPABEHCTB

Pa3nen 4. ®ynkuuu, ux cpoiictsa u rpaguxku. Tpuronomerpunyeckue GyHKIuM

4.1 ®yHKUMHU, UX CBOHCTBA U
rpagpuxku

Coaepixanue yuyeOHOro MaTepuaJa:

1. ®ynkuuu. OO6nacTb OINpeNeseHus M MHOXECTBO 3Ha4yeHUH; rpaduk
¢yakuu, CBoiicTBa (YHKIMH: MOHOTOHHOCTh, YETHOCTh, HEUYETHOCTD.
IIpomexxyTku Bo3pacTaHus M yObIBaHHMs, HauOoJblllee W HauUMEHbIIee
3HAYEHUS.

2. OOparasie ¢yHkuuu. OO0macTh ompeneieHus W 00JIaCTh 3HAYCHHUH
obpartHoit ¢pynkuuu. I'paduk oOpaTtHON HyHKIUU.

UreHne cBOWCTB (QYHKIMHU MO rpapuKy ¥ MOCTPOCHUE TpapuKoB PYHKIUN 110
UX CBOMCTBAM.

JI3, J14, M3,
Me, 113, 114,
I15
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IIpakTuyeckue 3aHATHS:
«Yrenue cBOUCTB (pyHKIMH 1O rpaduKy W mocrpoeHue rpapukoB (yHKIIHNA
10 X CBOICTBaM»;

KontpoabHbie padoThi: «DyHKINH, UX CBOICTBA U rpaduKm»

4.2 TpuroHomerpuieckue Conep:kanue yuyeOHOro MaTepuaJa: J13, J14, M3,
bynxun 1. Obnacte ompenereHUs U MHOXKECTBO 3HAYCHHUH TPUTOHOMETPUYECKHX M4, 113, 114,
¢byakumii. YETHOCTH, HEYETHOCTh, MEPUOJAUYHOCTH TPUTOHOMETPUUYECKUX I15
(byHKIHH.
2. CsoiictBa QyHKIMU Y = COSX 1 e¢€ rpaduk. CBoiicTBa GyHKIHHU Y = SINX u
e€ rpaduk. CoiictBa pyHKuuu Y = tgX u e€ rpaduk.
3. IIpeoOpaszoBanus rpaduxo. [lapamnnenbHblii mepeHOC, paCTIKEHUE WU
CKaTHe BJOJIb OCEN KOOPAMHAT.
IIpakTH4yecKkue 3aHATHS:
«[loctpoenue rpadukoB TpuroHomeTpudeckux QyHKuui. IIpeoOpazoBaHus
rpauKoOB»
CamocrosiTesibHass padoTa 00y4arOIIMXCH:
1. PaboTta ¢ koHcnekTaMu, y4eOHOI nuTeparypoil (mmo maparpadam, riaBam
y4eOHBIX TOCOOUH, YKa3aHHBIM MPETIOAABATEIIEM ).
2. IToaroroBka K NPakTUYECKUM 3aHATHUSM C UCIOJb30BAHUEM METOAMUYECKUX
peKOMeHIalui MpenojaBaTess, BbIIOJIHEHHE U OQOPMIIEHHE MPaKTHYECKUX
pa0or.
3. BeinonHeHue JOMaITHUX 3aJJaHUH TIO pa3ieny.
IIpumepHas TeMAaTHKA JOMAIIHUX 3aJAHUM 110 pa3jiesy:
[TocTpoenue rpadukoB QyHKIIMN U TIepEUHCIIEHHe UX CBOMCTB. HaxoxmaeHue
¢bynkuuu, oOpatHoit Kk 1aHHOH. [locTpoeHue rpaguKOB TPUTOHOMETPUUECKUX
dbyHKIMI 1 epeuncienne nx cBorcTs. [IpeobpazoBanus rpadukos.
Pa3nes 5. [IpsiMble M IJIOCKOCTH B POCTPAHCTBE
5.1 lIpsaimbie u miiockoctu B | Coep:kaHue yueOHOro MaTepuaJa: JI3, J14, M3,
NPOCTPAHCTBE Akcuomsl crtepeoMeTpuu. B3anmMHOe pacrnonokeHne JByX IpsSMBIX B M4, M8, 113,
npocrpancTBe. IlapamienbHOCTh NpAMON M IUIOCKOCTH. CKpELMBaOLIMECS I16

MPsIMBIE, YTOJI MEXAY ABYMS IpsAMbIMU. [lapaninenbHOCTh MIIOCKOCTEN.
IlepneHIUKYIAPHOCTE MPSMBIX B IIPOCTPAHCTBE, IEPIEHIUKYISIPHOCTD
NpsAIMOM M IUIOCKOCTH. IlepneHauKynsip M HAKJIOHHAs K IUIOCKOCTH, €€
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IIPOEKIMs HA INIOCKOCTh. YTOJ MEXIy HpsIMOM M INIOCKOCThIO. Teopema o
TPEX MEPIEHIUKYISIpax

JAnddepennupoBanHbIi 3a4eT

Il cemecTp

5.1 llpsimMble U JIOCKOCTH B
NMPOCTPAHCTBE

Conep:kanue yuyeOHOro MaTepuaJa:

JIByrpaHHBIN yroil. Yroi Mexay IUIOCKOCTIAMU. llepneniuKyIspHOCTh ABYX
miockocreil. ['eomerpuueckue npeodbpazoBanus npocTpaHcTa. M3o6paxeHue
IPOCTPAHCTBEHHBIX (pUTyp

IIpakTuyeckue 3aHATHS:

«Pemienue 3a7a4 Ha MapajuIeIbHOCTh B POCTPAHCTBE

«Pemmenue 3a1a4 Ha MPUMEHEHHE TEOPEMBI O TPEX MEPIEHAUKYIISIPAX
«Pemienne 3a7a4 Ha MEPIEHIUKYISIPHOCTD B IPOCTPAHCTBEY.

KonTtpouabHnas padora no temam: «IlapajiebHOCTb NPSMBIX U IUNIOCKOCTEN»,
«IlepneH IUKYIIPHOCTD NPSIMBIX U IUIOCKOCTEN»

CamocrosiTesibHas padoTa 00y4YarOIUXC:

1. PaboTta ¢ koHcnekTtaMu, y4eOHOI nmuTepaTypoil (rmo maparpadam, riiaBam
y4eOHBIX TOCOOUH, YKa3aHHBIM MPETIOAABATEIIEM ).

2. [ToarotoBKa K MpakTUYECKUM 3aHSTUSM C MCIOJIb30BAHUEM METOUYCCKUX
pEKOMEHali MpernoaBaTens, BBIMOTHEHHE U OQOPMIICHHE MPAKTHYECKUX
pabor.

3. BeimonHeHne ToMalHuX 3aIaHuii o pas3zeny.

4. BpINOJIHEHUE WHAMBUAYATHLHOTO MPOCKTHOTO 3a/IaHMs: CO3JIaHUE MOJCIIEH
K 3a/1a4aMm, MPeAI0KEHHBIM MPENOaBaTENIEM.

IIpumepHasi TEeMATHKA JIOMANIHUX 3aIaHMI 110 pa3ey:

Pemenne 3amau Ha mapamienbHOCTh MPSIMBIX, MapalieIbHOCTh MPSMOU H
IUIOCKOCTH, TapajUIeIbHOCTh JIBYX IUIOCKOCTeH. Pemenwe 3amau  Ha
MEPIEeHIUKYISIPHOCTU MPSAMBIX, MEPIEHIUKYISIPHOCTh MPSIMON U IMIOCKOCTH,
MIEPIICHIUKYJIIPHOCTD JIBYX TUIOCKOCTEH.

J3, J14, M3,
M4, M8, 113,
I16

Pa3nen 6. MHOrOrpaHHUKH

6.1 MHOrorpaHHMKH

Coaeprxanue yueOHOro MmaTepuaJa:

1. Bepuunsl, pebpa, rpaHu MHOTOTpaHHHUKA. BBINyKiible MHOTOTpaHHHKH.
Teopema Ditnepa.

2. Ilpuszma. Ilpsmas wu HawioHHas npusma. llpaBunbHas npusma.

J13, J14, M3,
M4, M8, T13,
16
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[Tapannenenunen. Ky6. [ToBepxHOCTh MPU3MBI.

3. INupamuna. OcHoBHbIE 3neMeHTHI. [IpaBunbHas nupamuga. [loBepxHOCTH
MUpaMuIbl. Y ceUeHHas MUPaMua.

4. Ceuenus Ky0a, MPU3MBbl U TIUPAMU/IBL.

5. IlpeacraBnenue o nMpaBUIBHBIX MHOTOTPaHHHUKAX (TeTpa’ip, KyO, OKTadp,
J0JIEKadIp, UKOCAIP).

IIpakTuyeckue 3aHATHS:

«Pemienue 3a7a4 Ha HaX0XKJICHUE PJIEMEHTOB TIPU3M»;

«Pemenue 3a1ay Ha HAXOXKCHHUE PJIEMEHTOB U IIOBEPXHOCTH MIPU3M»;
«Pemienne 3a7a4 Ha HAXOXKJICHUE FJIEMEHTOB M TTOBEPXHOCTH MUPAMUIY;
«Pemenue 3a1a4 Ha BBIYUCIICHHE TOBEPXHOCTH MHOTOTPAHHUKOB)

KourpoJsbHnas padora no pasaeny: «MHOTOrpaHHUKI

6.2 Tesa u MOBEPXHOCTH Conep:xanue yueOHOIro MaTepuasa: JI3, J14, M3,
BpalleHus 1. Humuaap. OcHoBaHWe, BBICOTA, OOpasyroimmas, pas3Beprka. I[Lmomans M4, M8, 113,
MoBepXHOCTU IuMHApa. CedyeHHWs LMIMHApPA: OCEBOE U MapajielbHOe 16
OCHOBAHHUIO.
2. Konyc. OcHoBuble 3neMeHThl. CedeHns KOHyca: OCeBO€ M IMapaljielIbHOe
ocHoBaHu0. Pa3Beprka. [lmomans moBEepXHOCTH KOHYCA. Y CEYEHHBIN KOHYC.
3. lap u cdepa, ux ceuenus. I[lmomanes mnoBepxHoctH. KacarenbHas
TIJIOCKOCTH K cepe
IIpakTHYecKkHe 3aHATHSA:
«Pemenne 3amad Ha HAXOXKACHHE SJIEMEHTOB TEJN BPALICHHUS M IUIOIIAIN
MTOBEPXHOCTU.
KounrpoJabnas padora: Tena BpaieHus
6.3 U3mepenus B reomerpun | Cogep:kanue y4eGHOro MaTepuajia: JI3, J14, M3,
1. O6wveMm u ero uzmepenne. MarerpanpHas hopmysa oobema. M4, M8, 113,
2. @opmynsl o0bema Kyba, MPSIMOYTOJIBHOTO MapajjieNenuneaa, MpPU3MBbI, I16

LUIAHIpA
3. ®opmynel 00beMa TUPAMUJIBI U KOHYCA.
4. ®opmyiel 06beMa HIapa.
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IIpakTuyeckue 3aHATHS:

«Pemenne 3amady  Ha HaxoxkIeHHe o00béMa Kyba, MPSIMOYTOJIBHOTO
napajuieNienune1a, Ipu3Mbl U HIIMHIPAY;

« Pemenwe 3a1a4y Ha HaXOXAeHUE 00BEMA IIIMHAPA U KOHYCA;

«Pemenue 3a1ay Ha HaXOXKJeHHE 00bEMA TUPAMUIBL U KOHYCAY;

«Pemenune 3amad Ha HaXOXJACHHE OOBEMOB W IUIOMIAAM TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX (QUTYDPY.

KonTtpoJuabHnas pa6ora no teme: O0beMbl MHOTOI'PAaHHUKOB U KPYTJIBIX TEID»

CamocTosiTesibHasi padoTa 00y4arOMXCS:

1. Pabota ¢ koHCHeKkTamu, y4eOHOW JTuTepaTypoil (o maparpadam, riaBam
y4eOHBIX OCOOUH, YKa3aHHBIM IperoaBaTesieM).

2. IloaroroBKa K MpakTUYECKUM 3aHATHUSAM C UCHOJIH30BAHUEM METOIUYECKUX
peKOMEeHAalui MpenojaBaress, BbIIOJHEHHE U O()OpMIICHHE MPAKTUUYECKUX
pabor.

3. BeinosniHeHHe JOMAIIHUX 3aJaHUH IO pa3zeny .

4. BpIONHEHWE  WHIUBUAYAJIBHOTO  MPOEKTHOTO  3aJaHUSA-CO3/IaHUE
npeseHrauii  mo  temam:  «lIpusmey, «IIupamuasl»y, «lIpaBuibHbIe
MHOTOYTOJIEHUKI.

5. Co3nanue Mojieneid MHOIOrpaHHHUKOB.

6. Pabora ¢ koHcnekTaMu, y4eOHOI nuTeparypoil (1o maparpadam, riaBam
y4eOHBIX TOCOOUH, yKa3aHHBIM MPETOAaBATENIEM ).

7. IloaroToBKa K MPAaKTHYECKUM 3aHSATHUSM C UCTIOIH30BAHUEM METOIMYECKUX
peKOMeHalui MpenojaBaresns, BIIOJHEHHE U O()OpMIIEHHE MPAKTHYECKUX
pabor.

8. Pabora ¢ koHcmekTamu, yuyeOHOM nuTeparypoil (mo maparpadam, riaBam
y4eOHBIX TOCOOMI, yKa3aHHBIM MIPENOJaBaTEIIEM).

9. IloaroroBka K MPaKTUUECKUM 3aHATHUSAM C UCIOJIb30BAHUEM METOAMUYECKUX
pPEKOMEHIalMi TIpEernoaBaTels, BBIOIHEHHE W O(QOpMIICHHE TPAKTHIECKUX
pa0or.

10. Co3nanne npe3eHTanuy o teme: «Tena BpanieHus.

IIpuMepHas TeMaTHKa JOMALIHUX 32/1aHUM 110 pa3jesy:

Pemrenne 3amay Ha HaxOXJICHWE DJIEMEHTOB TNpHU3M. PemieHuwe 3amad Ha
HaXO0XXJCHHUE 3JIeMeHTOB nupamu/. [locTpoeHne ceueHuii MHOrOrpaHHUKOB.
Pemrenne 3amay Ha HaxOXKJEHHE JJEMEHTOB NWIMHIpA. PemreHne 3amau Ha

10

15




HAXOJK/ICHHE JICMEHTOB KOHYyca. PellicHre 3aau Ha HaX0XK/ICHHUE JIEMCHTOB
mapa u cephl.

Pemenne 3amady  Ha HaxoxaeHue 00béMa KyOa, MPAMOYTOJIBHOTO
napajuie/ienumea, Npu3Mbl M HWIMHAPA. PellieHHe 3aqad Ha HaXOXJICHHE
00bEMa MUpaMHIbl B KOHYCA.

Pemienne 3amay Ha HAxXOXJICHUE IUIOIIAJCH MOBEPXHOCTU IMJIMHIPA M
KOHYcCa.

Pemenwne 3a1ay Ha HaXOXACHHE 00BEMA IIapa U Mo chepsl.

Pasznes 7. KoopamHatbl 1 BEKTOPBI B IPOCTPAHCTBE

7.1 Koopannatsl 1 BeKTOpbI B | Conep:xaHue yueOHOro MaTrepuasa: JI3, J14, M3,
NMPOCTPAHCTBE [IpssmoyronbHas (gexkapToBa) cUCTEMa KOOPAUHAT B mpocTpaHcTBe. Popmyna M4, M8, 113,
pacCTOsIHUS MEXKIY IBYMsI TOUKAMH. I16
Bexktopsl. Koopaunartsl BekTtopa. PaBeHCTBO BeKTOpOB. CI103K€HUE BEKTOPOB.
YMHO)eHue BekTopa Ha uucio. CkalsipHOe INPOU3BEIECHUE BEKTOPOB. YTOJ
MEXly BEKTOpaMH.
IIpakTuyeckue 3aHATHA: «PemeHue 3amad ¢ INPUMEHEHHEM IOHATHMI
BEKTOPOB U KOOPAMHAT B IPOCTPAHCTBE
Konrposabnbie paGorbl mo Ttemam: «KoopauHaTel B INPOCTPaHCTBEY,
BekTops! B IPOCTPAHCTBE»
CamocrosiTesibHast padoTa 00y4alOIIMXCH:
1. PaGota ¢ KoHCHeKkTaMmH, yueOHON nuTepaTypoil (1o maparpadam, riaBam
y4eOHBIX TOCOOMI, yKa3aHHBIM MIPETOaBaTEeIIEM).
2. IloaroroBka K NPakTUYECKUM 3aHATHUSM C UCIOJb30BAHUEM METOAMUYECKUX
peKOMeHIalui MpenojaBaTess, BbIIOJIHEHHE U OQOPMIICHHE MPaKTHYECKUX
pabor.
3. BeinoHeHue JOMaITHUX 3aJaHUH TIO pa3ieny.
IIpuMepHas TeMaTHKa JOMALUIHUX 3a/1aHUM 110 pa3jesy:
Pemrenne 3amad Ha HaxOXAEHHE pacCTOSHUA MEXKIAY JBYMsS TOYKAMHU.
BrinosiHeHue onepanuii HaJ BEKTOpaMH.
Pa3nen 8. Hayana maTreMaTn4yecKkoro aHajaimsa
8.1 IlpousBoanas u eé Conep:kanue y4yeOHOro MaTepuaJa: JI1, JI3, J14,
NpHUMeHEeHHe 1. ITpousBoanas. ITonsTHE 0 MPOM3BOAHON QYHKIMH, €€ PU3NUECKHI CMBICI. M3, Mé, 113,
[Ipon3BOHBIE CYyMMBI, Pa3HOCTH, NMPOU3BENCHHUs, 4acTHOro. IIpon3BoaHBIE I15

OCHOBHBIX AJIEMEHTApHbIX (GyHKUMH. [Ipon3BOAHbIE KOMIO3UIUHU (DYHKITHH.
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2. TeomeTpuueckuii CMBICI NPOU3BOJHON. YTIOBOW  KOADDUIIMEHT.
YpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH.

3. Bospactanue u yObIBaHMe (YHKIHH. OKCTpeMyMbl (GyHKIUU. BTopas
MIPOU3BO/IHAS, €€ TEOMETPUUYECKHIA U (PU3NUECKUN CMBICI.

4. TlpumeHeHHE NPOW3BOJHON K HCCIEAOBAHHWIO (PYHKIIUH M TIOCTPOCHHIO
rpaduKoB.

5. HawuGonpmee um HauMmenbliee 3HaueHHs (yHkuuu. [IpuMepbl ncnonb30BaHHSA
HpOHSBOI[HOfI JUIA HaXOXJACHUA HAWJTYHIICTO PCIICHU A B IIPUKJIAIHBIX 3a1a49ax.

IIpakTHyeckue 3aHATHA: 6
«Haxoxnenue MIPOU3BOIHBIX byHKIUH, UCIIONB3YS npaBuUIIa
Qg epeHITMPOBAHUSY;
«Haxoxnenue yrioBoro kodd¢uiueHTa KacaTeJbHON K rpaduky GyHKIUU.
CocraBieHre ypaBHEHHUS KacaTeIbHON K TpaguKy GyHKIHUN;
«UccnenoBanue (GyHKIMI NpU TOMOIIM IMPOU3BOJHOM M TMOCTPOCHHE UX
rpauKoBy;
«HaxoxxneHre HanboIbIIero U HAMMEHBIIETO 3HAUCHUN (YHKITHI
Konrtpoabnbie padorsl 1no teme «lIpousBonnas», «llpousBonHas u ee 2
MIPUMEHEHHE U €€ IPUMEHEHHE)

8.2 IlepBooOpa3nas u Conep:xanue yueOHOro Matepuasa: 2 JI3, J14, M3,

HHTerpaJ 1. TIlepBooOpa3Has, TpaBuia HAXOXJICHUS, OCHOBHOE  CBOMHCTBO Me, I13, I15

epBOOOpa3HOI.
2. KpuBonuHeiiHas Tpanenus 1 € miomnaib.
3. Uurerpan. ®opmyna Herorona—IJleliOHuna. BolunciieHue MHTErpaios.
IIpuMeHeHNE ONpEeAENeHHOro MHTEerpaiga Uil HaxOXKACHHUS  IUIOLIaIn
KPHUBOJIMHEWHOM TPAINECIMH.
IIpakTnyeckue 3aHATHA: 4
«Haxoxnenue mionaau KpUBOJIMHEUHON Tpanenun;
«BpIuncienne HHTErpaioBy.
KounrpoJsbHnas padora no teme: «IleppooOpasHas u HHTETpaI» 2
CamocrosiTesibHast paboTa 00y4arOIIMXCH: 10

1. PabGora c KOHCIEKTamMH, y4eOHOH W CHENUAIBHOW SKOHOMHYECKOU
nuTepatypoil (mo maparpadam, riaaBamM Y4eOHBIX TOCOOWM, YKa3aHHBIM
MpernojaBaTenem).

2. IlogroroBka K MpakTUYECKHUM 3AHITHUSIM C UCIIOJIb30BAHUEM METOJIMYECKUX
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pEeKOMEHAaLU MpenoJaBaresl, BbIIOJIHEHHE U O(QOpPMIIEHHE NPAKTUYECKUX
pabor.

3. BeinosiHeHrE TOMAITHUX 3aJaHui 10 pa3ieny.

IIpumepHas TeMaTHKA IOMAIIHUX 32JAHUI 110 pa3jieay:

Pemienue 3anau Ha HaxoKAEHUE NMPOU3BOAHBIX (PYHKIUI UCIOIB3Ys MpaBUIIa
middepennpoBanus. PemeHne 3agady  Ha HAXO0XKICHHE MPOM3BOIHBIX
JIEMEHTapHbIX (QyHKUMH. Pemenune 3agad Ha HaxXOXKICHUE YIVIOBOTO
KodpdunrenTa kacarenbHOW K Tpaduky ¢yHknuu. Pemenue 3amay Ha
COCTaBJIEHHE YpPaBHEHUs KacaTeJbHOU K rpaduky ¢yHkuuu. Pemenue 3agau
Ha HaXO0K/IeHUE MPOMEKYTKOB MOHOTOHHOCTH (DYHKIIMH.

Pemenue 3a1ay Ha HaxoXJeHHE SKCTpeMyMoB (yHKUMHA. Pemenue 3amaq Ha
HaXOXJICHHE HaWOOJBIIET0 W  HAUMEHBIIETO 3HAYCHUH  (QYHKIUH.
HccnenoBanue ¢GyHKUMHA NpU MOMOIIM INPOU3BOAHONH U IOCTPOECHUE UX
rpaduxoB. Pemienue 3amau Ha HaXOXKJIEHUE IE€PBOOOPA3HBIX (PYHKLMM.
Bbruucnenne wuHTerpanoB. Pemienue 3amau Ha HaxOoXJIEHHE ILIOLIAJCH
KPHUBOJIMHEHHBIX TpallCLU.

Paznen 9. KomOunaropuka

9.1 Dy1eMeHTBI Conep:xanue yueOHOro MaTepuasa: JI3, J14, M3,
KOMOUHATOPHKH OCHOBHBIE TIOHATHS KOMOMHATOpPMKHM. 3agaud Ha IMOJCYET yYucia M4, 113
pa3MeIleHnii, TepecTaHOBOK, codeTanuil. Pemenune 3amau Ha mepedop
BapuanToB. @Popmyna OuHoma HploroHa. CBoiicTBa OMHOMHUHAIBHBIX
koa¢ddunmentos. Tpeyronbauk Ilackans.
IIpakTHYecKkHe 3aHATHSA:
«Pemrenue 3a1a4 0 MPIMEHEHUN OCHOBHBIX MOHITHH KOMOMHATOPUKIY,
Pa3nes 10. DiieMeHThI TEOPHH BEPOATHOCTEH 1 MATEMATHYECKON CTATHCTHKH
10.1 Dnementnl Teopuu Conep:xanue yueOHOro Matepuasa: JI3, J14, M3,
BEPOSAITHOCTEH CoObITHE, BEPOATHOCTH COOBITHSI, CIIO)KEHHE M YMHOXXEHHE BEPOSTHOCTEH. M4, 113, T18

[TonsiTe o He3aBUCUMOCTH COOBITUH. J[MCKpeTHas ciydyaiiHas BeJIMYMHA,
3aKOH €€ pacnpenencHuss. UuCIIOBbIE  XapaKTEPUCTUKU  JUCKPETHOU
ciydaiiHol BennynHbl. [loHATHE 0 3aKOHE OOJBIINX YHCE.

IIpakTHYecKkHe 3aHATHSA:
«Pemrenne 3a71a4 Ha COOBITHS, BEPOSITHOCTH COOBITHS».
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10.2 DnemeHTBI Conep:kanue yuyeOHOro MaTepuaJa: 2 JI1, JI3, M3,
MaTeMaTH4ecKoi [IpencraBnenre AaHHBIX (TaOMUIBI, JUArpaMMbl, TpaduKH), TeHEpaabHas M4, I11, I18
CTATUCTHKHU COBOKYIIHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, menuana. [lonarue o
3a/la4ax MaTeMAaTUYECKON CTaTUCTHKU.
PereHne npakTH4ecKHx 3a7a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB
IIpakTnyeckue 3aHATHA: 4
«Penienne npocreimux 3ajau MaTeMaTHYECKONW CTATUCTUKI.
CamocrosiTesibHass padoTa 00y4arOIIMXCH: 6
1. Pabora ¢ koHCnekTamu, y4eOHON nuTeparypoi (1o maparpadam, riaBam
y4eOHBIX TOCOOUH, YKa3aHHBIM MPETIOAABATEIIEM ).
2. IloaroroBKa K NpakTUYECKUM 3aHATUSAM C UCIOJIb30BAaHUEM METOJUYECKUX
peKOMEeHIaluui MpenojaBaTess, BbIIIOJIHEHUE U OPOPMIIEHHE MPaKTHYECKUX
pabor.
3. BrinoHeHue JOMAaIHUX 3aJJaHui 110 pa3aeny
IIpuMepHas TeMATHKA JOMAITHUX 3a1aHWI 110 pa3ieny:
Pemenue 3amay Ha MOACYET yKciia pa3MEIICHUM, EPECTAHOBOK, COYETAaHUM.
Pemenue 3amau Ha mepeOop BapuanToB. IlpumeHenue Qopmyibl GuHOMaA
Herotona npu pewenuu 3agad. PemieHne koMOMHATOpHBIX 3anay. Pemienue
IIPOCTENIINX 3a7a4 MAaTEMATHYECKOM CTaTUCTHKH.
Pasnen 11. YpaBHeHHsI H HEPABEHCTBA
11.1 YpaBHeHnus n Coaep:xanue yueOHOro MmaTepuaJa: 2 JI3, J14, M3,
HEpaBeHCTBA 1. PaBHOCHIIBHOCTD ypaBHEHUNH. OCHOBHBIE PUEMBI PELLICHUI YpaBHEHUH. Meé, 113, 114
2. CucreMsl ypaBHEHH. PaBHOCHIIBHOCTh CHCTEM ypaBHEHUM.
3. HepaBenctBa. OOnacTb JOMyCTUMBIX 3HAYEHHWH HEPABEHCTB, METOJIBI
pELIEHNS HEPABEHCTB
IIpakTnyeckune 3aHATHA: 8
«Pelenne ypaBHeHHI 1 HEPABEHCTBY.
KonTtpoJsabHbie padorsl: «PeneHne ypaBHEHUM 1 HEPABEHCTBY. 2
CamocrosiTesibHasi padoTa 00yYarOIMXCS: 6

1. Pabota ¢ koHCHekTamu, yueOHON nuTepaTypoil (o maparpadam, riaBam
y4eOHBIX TOCOOMI, yKa3aHHBIM MPENOJaBaTeNIEM).

2. IloaroroBka K MPakTUYECKUM 3aHSTHUSIM C UCIOJb30BAHUEM METOAMUYECKUX
peKOMEeHIalui MpenojaBaress, BhIIOJIHEHHE U OQOPMIIEHHE MPaKTHYECKUX
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pabor.
3. BeinonHeHue JOMaITHUX 3aJJaHU TIO pa3ieny.
IIpuMepHast TeMATHKA JOMAITHUX 3aJaHUH 10 pa3aesay:

PemieHne ypaBHEHUI U HEPABEHCTB Pa3INYHbIX BUIOB

Bcero

351
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5. YYHEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHHUE IMTPOTI'PAMMBI YYEBHOI'O ITPE/IMETA

5.1. TpeboBaHUs K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00ecneueHUuIo
Peanu3anus yuebHOTrO nipeameTa TpedyeT HaTn4us y4eO0HOTO KaOMHEeTa MaTeMATHKH.

O6opynoBanune y4eOHOro KabuHeTa:
- TOCAJI0YHbBIC MECTA MO KOJIHYECTBY CTY/ICHTOB;
- pabouee MeCTO MpenojaBaTes;

Texnuveckue cpeacTBa 00y4eHuUs:
- KOMIIBIOTEP C JIMLIEH3UOHHBIM [IPOrPaMMHBIM 00€CIIeUeHHEM;
- MYJIbTUMEMA IIPOEKTOP;

5. 2. NudopmanuonHoe odecrevyeHue 00ydeHUs
IlepeyeHb pexoMeHayeMbIX Y4eOHbIX U31aHuii, UHTepHeT-pecypcoB, J0NOJHUTEILHOM
JIUTEPATYPbI

OcHOBHbIE HCTOYHHKH:

1. MartemaTuka: anreOpa M Hayaja MaTeMaTHYECKOTO aHalu3a, reoMeTpusi. AnreOpa u
Hayaja Marematuueckoro asainu3a 10 xmace. 1 yacth:  VY4ueOHUK I yyammxcs
o01ieo0pa3oBaTenbHBIX Opranu3anuii (0a3oBblif U yriyoneHHbId ypoBHU) /  Mopakosuu ATl |
Ceménos I1.B. — M.: Muemo3suna, 2018.

2. MaremaTuka: anreOpa M Hayajla MaTeMaTHYECKOTO aHaiu3a, reoMerpus. AnreOpa u
Hayaja Marematuueckoro asaimm3a 10 kmacc. 2 yacth:  Y4UeOHMK JUIS  y4alluxcs
o0mieo0pa3oBaTenbHBIX Opranu3anuii (0a3oBblif U yriyoneHHbId ypoBHH) / MopakoBuu ATl |
Ceménos I1.B. — M.: Muemo3suna, 2018.

3. Maremaruka: anreOpa M Hayaja MaTeMaTH4ecKOro aHajiu3a, reoMeTpus. Anrebpa u
Hayaja MaremaTuueckoro asHamu3a 11  kmace. 1 wacte: VY4eOHUK i ydamuxcs
0011e00pa3oBaTeNbHBIX OpraHu3anuii (6a3oBbIi U yriayOsneHHbI ypoBHH) / Mopakosuu AT ,
Ceménos I1.B. — M.: Muemo3suna, 2018.

4. Marematuka: anredpa M Hayajla MaTeMaTHMYeCKOro aHalu3a, reoMmerpus. Ainredpa u
Hayaja MaremaTuMdeckoro asaimm3a 11 kmacc. 2 yacTh: VY4eOHHUK s ydaniuxcs
00111e00pa3oBaTeNbHBIX OpraHu3anuii (6a3oBbIi M yriayOsneHHbI ypoBHH) / Mopakosuu AT
Ceménos I1.B. — M.: Muemo3suna, 2018.

5. Teometpus. 10-11 xmaccel: yuyeOHUK Ay 00IIeoOpa3oBaT. opraHu3anuii: 0a30BBIA U
npodunbsHelid ypoBHU. / ATanacsH JI.C., B.®. byry3os, C.b. Kanomnes. — M.: IIpocsemenue, 2018

JlonoJHUTeIbHbIEe HCTOYHHKH:

1. Maremaruka : y4yeOHUK Ais mpukiagHoro Oaxanaspuata / H. B. boromonos, II. U.
Camotinenko.. —Mockasa : FOpaiit, 2018

2. IlpakTuyeckue 3aHATUS 110 MaTeMaTHke B 2 4. YacTh 1. yueGHOe mocobue Juist CpeaHero
npodeccuonanbHOro oopazosanus./H.B. boromosnos.-M.:lOpaiit, 2018

3. IlpakTrueckue 3aHATUS 1O MaTeMaTHKe B 2 4. YacTh 2. yueOHOe rmocodue st CpeHero
npodeccuonanbHOro oopazosanus./H.B. boromonos-M.:1Opaiit, 2018

HNHTepHET-pecypcebl:

3. http://www.math.ru/

4. http://www.bymath.net
5. http://free-math.ru/
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJOB YYEEHOU JEATEJIBHOCTHU

Copaepxanne o0yueHnst

Coxaep:xanue o0yuyeHnust XapaKTepHCTHKA OCHOBHBIX
BHU/I0B 1esITeJILHOCTH

Pa3BuTHe NOHATHS O YHCIIE

Brmmonaenne apudMeTHYeCKUX IEHCTBUHM HaA UHCIIAMH,
coueTas YCTHbIE M THUCHMCHHBIE MpHeMbl. HaxoxneHue
MpUOIDKEHHBIX  3HAYEHWH BEJIMYMH H  TOTPEUTHOCTEH
BBIYUCIICHHHA (a0CONFOTHOM W OTHOCHTENBHOW); CpaBHCHHE
YUCIIOBBIX  BbIpakeHuil.  Haxoxmenue  ommbok B
MpeoOpa3OBaHUSAX M BBIYUCICHUSX (OTHOCUTCS KO BCEM
ITyHKTaM [IPOTPaMMBI)

Kophu, crenenn, jorapugmobi

O3HakOMJIEHHE C TIOHATHEM KOpHS N-i CTENEHH,
CBOMCTBAMM pAJUKAJIIOB U MpaBUJIAMU CPaBHEHHUS
KopHeil. DOopMyJIHpOBaHUE ONPEACIICHUS KOPHSA U
CBOWCTB KOpHEH. BpIunciieHMEe W CpaBHEHUE KOpPHEH,
BBIIIOJIHEHUE IPUKUAKU 3HAYEHUS KODPHSL.
[Ipeobpa3oBanre YUCIOBBIX U OYKBEHHBIX BBIPAKECHUIA,
coJiepKallluX paauKalibl. BbllloHEHHE pacyeToB IO
dbopMynaM, coaepKalluM pPagUKadbl, OCYIIECTBISA
HEOOXOAWMBIE  TOACTAHOBKH ¥ IpeoOpa3oBaHUsl.
OnpenenieHne  PaBHOCUJIIBHOCTH  BBIPAXEHUHM  C
pagukamamMu. PenieHue MppanuoOHAIBHBIX YPaBHEHHM.

O3HaKOMJICHUE c IIOHSITHEM CTEIIEHU C
EeUCTBUTENBbHBIM MOKa3areieM. Haxoxxaenue 3HaueHu
CTEIICHH, UCIIONIb3YsI npu HE0OXO0OUMOCTH

WHCTPYMEHTAJIbHBIC CPEICTBA. 3alMChIBAHUE KOPHS Nn-i
CTENIEHW B BHUJC CTEMECHU C JIPOOHBIM IIOKa3zaTeleM M
HaoOopot. DopmynupoBaHHE CBOWCTB  CTEHECHEH.
Brrunciienue crenenei ¢ pauMoHadbHBIM I10KA3aTeNEM,
BBINOJHEHUE MPUKUJIKM 3HAYEHUsI CTETNIEHU, CPABHEHHUE
crenenet. IIpeoOpa3zoBaHre YHCIOBBIX U OYKBEHHBIX
BBID@XKEHUI,  CcolepKalllMX  CTENEeHH, MPUMEHSS
CBOICTBA.

IokazarenbHast GyHKIHA.
IToxa3aTenbHbIC ypaBHEHHSA U
HEPABEHCTBA

Pemenue noka3arenbHbIX ypaBHEHUH. O3HAKOMIICHHUE C
IIPUMEHEHUEM KOPHEH U CTENECHEH IpU BBIYUCICHUU
CpPEIHUX, IEIECHHH OTpe3Ka B «30JI0TOM CEYCHHHY.
PelreHne NpukiIagHbIX 3a/1a4 Ha CJII0XKHBIE IPOLICHTEI

Jlorapugmunuyeckas pyHkuus.
Jlorapugmnyeckue ypaBHeHHUd U
HEPaBEHCTBA

Hcnonb3oBanue cBOMCTB (YHKUMH [UIsl CpaBHEHUSA
3HaueHWi creneHed u sorapudmon. [loctpoenue
rpaUKOB CTENEHHBIX U JOTapUPMUUECKUX (YHKIUH.
Pemenne  mokaszaTenbHBIX M JIOTapU()MUYECKUX
YpaBHEHUH U HEPABEHCTB MO U3BECTHBIM aJIrOpPUTMaM

OcHoBHbIE hopmyabI
TPUTOHOMETPHH

N3yuenne paanaHHOTO METOAA U3MEPEHUsl YIJIOB
BpAllCHUSI M WX CBA3M C TPaJAyCHOM MEpOM.
N300paxkeHne yrioB BpalleHUS Ha OKPYKHOCTH,
COOTHECEHHE BEJIMUMHBI YTJIa C €T0 PACHOI0KEHUEM.
@opMyIHpPOBAHUE ONPEIEICHUN TPUTOHOMETPUUECKUX
GyHKIMA 17 yIII0B TIOBOPOTAa M OCTPBIX YIJIOB
MPSMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHHE UX
B3aUMOCBSI3H.

[Ipumenenue OCHOBHBIX TPUTOHOMETPUUECKUX
TOXKJIECTB JUTST BBIYHMCIICHHS 3HAYCHUH
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TPUTOHOMETPUIECKUX (PYHKITUH TTO OJTHOM M3 HUX
N3ydenne  OCHOBHBIX  (OpMynT  TPUTOHOMETPUH:
(GbopMyInbl  CIOXKEHUsS, YABOCHHUA, NpeodpazoBaHuUs
CYMMBI TPUTOHOMETPUUYECKUX byHKIU] B
MIPOU3BE/ICHNUE U NPOU3BEICHUS B CYMMY U IPUMEHEHUE
NP BBIUUCICHUM 3HAYEHUS TPUTOHOMETPUYECKOTO
BBIDQXXEHUSI M YyHpouieHus ero. O3HaKkoOMIIEHHE CO
CBOWMCTBAMH CHMMETPUHM TOYEK HA  EIMHUYHON
OKPY’XKHOCTH M MPHUMEHEHHE HX IJisi BhIBOJA (POpMys
MIPUBEICHUS

Tpuronomerpnyeckue ypapHeHUs U
HepaBeHCTBAa

Pemenne mno QopMmyinraMm M TPUTOHOMETPUYECKOMY
Kpyr'y HPOCTEHIIUX TPUIOHOMETPUYECKUX YPABHEHUM.
[IpumeHeHne oOIMX METOJOB pEIIEHUs YpaBHEHUM
(npuBeneHUE K JIMHEHHOMY, KBaJpaTHOMY, METOJ
pa30KeHUsI Ha MHOYKUTEIH, 3aMEHbI IEPEMEHHOI) pU
pELICHUN TPUTOHOMETPUYECKUX YPaBHEHUU. YMeEHUe
OoTMEYaTb  Ha  Kpyre  peleHus  HNPOCTEHIIMX
TPUTOHOMETPUYECKUX HEPABEHCTB

DyHKIUM, UX CBOIICTBA U rPaUKH

O3HakOMJICHHE C TIOHSATHEM IEPEMEHHOW, IpUMepaMu
3aBUCUMOCTEN Mexay nepeMeHHbIMU. O3HaKOMJIEHHE C
NOHSATHEM TrpaduKa, ONpEAeIeHHE IPUHAIIC)KHOCTH
Touku rpaduky Qynkmuu. Omnpenenenue mo ¢opmyse
npocTeiimeid  3aBHCUMOCTH, BHAa €€  rpaduka.
Bripakenne mo Qopmynie OJHON INepeMEeHHOW depes
apyrue. O3HaKOMJIGHHWE C OmnpeaeieHueM (yHKIUH,
dbopmymupoBanne  ero.  Haxoxknenwe — oOiiactu
olpezieJIeHUs] U 00JIaCTH 3HaYeHUH pyHKINUU

Tpuronomerpuyeckue QpyHKIUH

Bouncrienne 3HaueHuWd  QyHKOMA <TI0  3HAYCHHIO
aprymeHnra. OmnpeneneHue TIOJOXKEHHs TOYKHM Ha
rpagpuke O €€  KOOpAMHaTaM M  HAoOOpoT.
Hcnonb3oBaHne CBOWCTB (GYHKUMH [Jii CpaBHEHUS
3HaueHW cteneHed u Jorapudmon. IloctpoeHue
rpadMKOB CTENEHHBIX U JOrapuPMHUUECKUX (QYHKIIUHA.
Pemenne  mokazarenabHBIX U JIOTApU(MUYECKUX
YPAaBHEHUI M HEPABEHCTB 110 M3BECTHBIM AJITOPUTMAM.
O3HakomiieHHE c MTOHSATHEM HEeNpephIBHON
NepuonYeckoil (GyHKIUU, (OpPMYJIUpPOBAHHE CBOMCTB
CMHyca U KOCHUHYyCa, IIOCTPO€HHE UX TpauKOB.
O3HakoMJIEHHE C TIOHATHEM F'APMOHUYECKUX KOJIeOaHMi
U TOpUMepaMH TapMOHUYECKUX  KojeOaHud  ams
OINHCaHMsI TPOLIECCOB B (PU3MKE U JPYrux oO0IacTIX
3HaHHUA. O3HAKOMJIEHME C TMOHSATHEM pa3pbIBHOU
NepUondYeckoil (GyHKUUHU, (OpPMYJIUpPOBAHHE CBOMCTB
TAHI€HCa M KOTaHI€HCa, IOCTPOEHHE HX TIpadUKoB.
[Ipumenenne CcBOMCTB (QYHKUMH A CpaBHEHUS
3HAYEHUN TPUTOHOMETPUYECKUX (YHKIMHA, pelieHus
TPUTOHOMETPUUECKUX YpaBHEHUM. ITocTpoenue
rpaduKoB OOpaTHBIX TPUTOHOMETPUUYECKUX (YHKIUHN U
olpeJiesIeHue 1o rpad)ukaM UX CBOWCTB

IIpsimble ¥ IIOCKOCTH B
NPOCTPAHCTBE

dopMynupoBKa U TPHUBEACHUE  JIOKA3aTEIIbCTB
MPU3HAKOB B3aMMHOI'O PACHOJIOKEHUSI TPSAMBIX U
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IJIOCKOCTEN. Pacro3HaBaHue Ha 4epTexax U MOJEIAX
pPa3sIMYHBIX  CIy4aeB  B3aUMHOIO  PACIIOJIOKEHHUS
NpSAMBIX U IJIOCKOCTEH, apryMEHTHPOBAHHUE CBOUX
CYXKJICHUU. DopmyJIMPOBAHUE ONPEACIICHUH,
MIPU3HAKOB u CBOMCTB MapajuieIbHbIX u
NEPHEHIUKYJIAPHBIX  IIJIOCKOCTEH, JABYIPAaHHBIX U
JIMHEWHBIX YIJVIOB. BBbINOIHEHHME NOCTPOEHUs YIJIOB
MEXAY MNpSMBIMH, MNPAMOM U IUIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMU I10 ONMCAHUI0 M PACHO3HABaHHE WX Ha
Mozenax. I[IpuMeHeHMe  INpU3HAKOB U CBOWCTB
pPAacCIOIOKEHUSI MPSAMBIX U IUIOCKOCTEH NPHU pPELICHUU
3agad. M300paxkeHue Ha pUCYHKaX M KOHCTPYHPOBaHHE
Ha MOJENAX NEpPHeHAMKYJIIPOB U HAKIOHHBIX K
IIJIOCKOCTH, NPAMBIX, [aPAJUIEIIBHBIX INIOCKOCTEH, YTIIOB
MEXAy TMpsSMOM W IUIOCKOCThIO U 00OCHOBaHHE
OCTpoeHus. Pemenue 3agad  Ha  BBIYUCIICHUE
F€OMETPUUYECKHUX BeJIMUMH. ONUCHIBAHUE PACCTOSTHUSA OT
TOYKH JI0 IIJIOCKOCTH, OT IIPSIMOM 110 INIOCKOCTH, MEXKY
IUIOCKOCTSIMU, MEXAY CKPELIUBAIOLIUMUCS MPSMBIMU,
MEX 1y MPOU3BOIBHBIMU (PUTYpaMU B IPOCTPAHCTBE.
@OopMyIMpPOBaHUE U JOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHusAX (TEOpeM  CyIEeCTBOBAaHUS, CBOMCTBA).
N3o0pakeHne Ha YepTexax M MOJCISIX PACCTOSHUS H
000CHOBaHHE CBOMX CyxaAeHuid. OmnpeneneHue u
BBIYMCIICHUE PACCTOSHUN B IpOCTpaHcTBe. [Ipumenenue
dbopMynl U TeopeM IUIAHUMETPUU IJI PelIeHUs 3ajau.
O3HakoMJIEHHE c ITOHATHEM [1apajuIeIbHOIO
MPOEKTUPOBAHUS U €ro cBoicTBamMu. PopMyaupoBaHue
TEOpEMbl O IUIOIMIAJAM OPTOTOHAJIBHOM IIPOEKLUHU
MHOT'OYTI'OJIbHUKA. IIpumenenne TEOpUU Ui
000CHOBaHUS MOCTPOEHU N " BBIYHCIICHUM.
ApPryMEHTHpOBaHHE CBOMX CYXKIEHHMH O B3aUMHOM
Pacros0KEeHUU NPOCTPAHCTBEHHBIX PUTYD

MHOrorpaHHUKHU

Onucanne M XapakTePUCTHKA Pa3IWYHBIX BHJIOB
MHOTOTPAaHHUKOB, IIEPEYUCIEHUE UX DJIEMEHTOB H
CBOMCTB. N300paxkenue MHOTOTPaHHUKOB u
BBITIOJTHEHUE MTOCTPOCHUS Ha N300paXEHUSIX U MOJIEISIX
MHOTOTPaHHUKOB. BbIUuKClIEHNE JIMHEHHBIX 2JIEMEHTOB
U YIJIIOB B TPOCTPAaHCTBEHHBIX KOH(MUTyparusx,
apryMEHTHPOBAHHUE CBOUX CY)KJIEHUN. XapaKTepUCTHKA
1 U300pa’keHUE CEUYEHHUs, pa3BEPTKU MHOIOTPAHHUKOB,
BBIUMCIICHHE IUIOIIanell mnosepxHocTel. IloctpoeHne
MPOCTEHIINX CEYeHUH KyOa, MpU3MbI, HUPAMHIBI.
[Ipumenenune (akToB M CBEACHUH M3 IJIAHUMETPUH.
O3HakoMJIEHHE C BUJIAMH CUMMETPHUHI B MPOCTPAHCTBE,
¢bopmynupoBaHue olnpeaeIeHu i u CBOMCTB.
XapakTepucTuka CHUMMETPUM Tell  BpalleHus H
MHOTOTpaHHUKOB. [IpuMeHeHHe CBONCTB CUMMETpUU
IIpU pelleHnu 3afad. Vcnonab3oBanue npuoOpeTeHHbBIX
3HAHMUW Ul HCCIENOBaHUS M MOJEIUPOBAHHUSA
HECJIOKHBIX 3a/1ay. N3o06paxenune OCHOBHBIX
MHOTOTPAaHHUKOB M BBIIIOJIHEHUE PUCYHKOB IO
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YCJIOBUAM 3aJiayd

Tesia 1 MOBEPXHOCTH BpaleHUSA

O3HakoOMIJICHHE c BUJaMH TN BpalleHus,
dbopmynupoBaHME WX ONpPENCICHUH U  CBOWCTB.
@opMyJIMPOBAHME  TEOPEM O  CEYEHHM  IIapa
IJIOCKOCTBI0O M TUIOCKOCTH, KacaTellbHOW K cdepe.
XapakTepucTuka U HM300paKEHUE TeN BpAIICHHS, UX
pa3BepTku, ceueHus. PermieHue 3amady Ha IMOCTPOCHUE
CEUYECHHUI, BBIYUCIECHUE [UJIMH, pPACCTOSIHUM, YIJIOB,
mwonaae. [IpoBegenre qoka3aTeabHbIX PACCYKICHUN
IIpU peuieHuu 3aaad. [IpuMeHenre cBOMCTB CUMMETPUHU
MPU pEUICHUU 3a7a4 Ha Tejla BpalleHHs, KOMOWHAIIUIO
Ten. M3o00paxkeHne OCHOBHBIX KPYIJIBIX Tel U
BBINOJHEHUE PUCYHKA 10 YCJIOBUIO 3a]1a4u

HSMepeHHH B reoOMeTpumn

O3HakomJIeHHE C TIOHSATHSAMM IUIOMaId U o0beMa,
akcuoMaMM M cBoWcTBamM. Pemienue 3amau  Ha
BBIUMCIIEHUE  IUIOMIAJe  IUIoCKuX  ¢Guryp ¢
IIPUMEHEHUEM COOTBETCTBYIOIIUX (HOpMyI U (PAKTOB U3
mwiaHuMeTpun. M3ydyeHue TeopeM O BBIUMCIEHUU
00BbEMOB NPOCTPAHCTBEHHBIX TEJ, PElICHHE 3a7ay Ha
npuMeHeHne (GOpMyIT BBIYHCICHUS 00beMOB. M3yueHue
dbopMya s BBIYMCICHMS IUIOIIAZEH IOBEPXHOCTEH
MHOTOTPaHHUKOB M Tes BpauieHus. O3HaKOMIJIEHHE C
METOZIOM BBIYMCICHMS IJIOLIATU MOBEPXHOCTH chepsl.
Pemenne  3agad Ha  BBIYMCIEGHHE  IUIOLIAJCH
MIOBEPXHOCTU POCTPAHCTBEHHBIX Tell

KoopanHaThbl H BeKTOPHI B
MPOCTPAHCTBE

O3HakoMJIeHHME C TIOHATHEM BekTopa. I3yuenue
JEKapTOBOM CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE,
IIOCTPOCHHE 110 3aJaHHBIM KOOpAMHATaM TOYEK U
IJIOCKOCTEH, HaXOKACHUE KOOPAUHAT TOYEK.
Haxoxnaenne  ypaBHEHHH  OKPY)KHOCTH,  c(epsl,
IIJIOCKOCTH. BbIunciieHne pacCTOAHUM MEXAY TOUKaMHU.
N3yueHne CBOWMCTB BEKTOPHBIX BEJIWYWH, MPABHI
pa3lIoXKEHUSA BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
NpaBUJl ~ HAxXOXKIEHUs  KOOpAMHAT  BEKTOpa B
MIPOCTPAHCTBE, IMPAaBUJI JCHUCTBUH C  BEKTOpaMH,
3aJlaHHBIMA KOoopAuHaTamu. [IpumMeHeHne teopuu Inpu
pelIeHny 3a1a4y Ha JEUCTBUA ¢ BeKTopamu. M3ydeHue
CKAJIIPHOTO  NPOU3BEJIECHHUSI BEKTOPOB, BEKTOPHOTO
ypaBHEHUS NPAMOM U ILNIOCKOCTH. [IpruMenenne teopuun
IIpU pElIEeHWH 3aJad Ha JCUCTBUA C BEKTOpaMy,
KOOPAMHATHBIA METOJ, IPUMEHEHHE BEKTOPOB Ul
BBIYMCIICHUS]  BEIIMYMH  yIJOB U PACCTOSHUM.
O3zHakoMIIeHHE c JI0Ka3aTesIbCTBaMU TEOpPEM
CTEPEOMETPUN O B3aMMHOM PACIIOJIOKEHUH TPSMBIX U
IIJIOCKOCTEM C MUCIOJIb30BAHUEM BEKTOPOB

IIpousBoaHas U ee IPUMEHEHHUE

O3HakoMJIEHHE C MTOHATHEM NPOU3BOAHON. M3yueHnue u
¢bopmynupoBaHue ee MEXAHUUYECKOTO u
F€OMETPUUYECKOTO  CMBICTIA, HW3YYEHHE aJropuTMa
BBIYHCIIEHUS TPOM3BOJHON Ha IPUMEpPE BBIYUCIICHHUS
MTHOBEHHOW CKOPOCTH M YII0BOTrO Kod(dduimenrta
kacarenbHOW. COCTaB/IEHUE YPABHEHMsI KacaTelbHOU B
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obmeM Buzae. YcBoeHue mpaBwi auddepeHImpoBaHus,
TAONMUIBI TPOU3BOAHBIX  DJIEMEHTAPHBIX  (PYHKIIHIA,
npuMeHeHue ia  auddepeHnupoBaHus  QyHKIUH,
COCTaBJICHUS ypaBHEHHUsI KacareilbHOW. M3yueHue
TEOpEM O CBSI3U CBOMCTB (DYHKIMU M IPOU3BOJHOM,
dbopmynmupoBka ux. llpoBegeHme C  TOMOIIBIO
MIPOU3BOJIHOM  HCCIEeNOBaHUS  (PYHKIMH, 3aJaHHOU
(dbopMyIoii. YcTaHOBIIGHUE CBS3M CBOWCTB (DYHKIIUU U
mpou3BoMHOM 1o ux rpadpukaMm. I[Ipumenenue
MPOU3BOJHON JIs pelieHus 3a7ad Ha HaXO0XICHUE
HauOOJbIIET0, HAaWMEHBIIETO  3HAYEHHs U Ha
Hax0KJICHUE IKCTpEMyMa

IlepBooOpa3Hasi u MHTErpas

O3HakomieHrE c HNOHSATUEM WHTErpaja u
nepBooOpazHoi. 3yueHue mTpaBuia  BBIYUCICHUS
nepBoobOpazHoii u Teopembl Hprorona— JleliOHuIa.
Pemenune 3amau Ha cBsA3b IepBOOOpa3HOM U ee
MIPOU3BOJHOM,  BBIUMCICHHE  IEPBOOOpAa3HOM s
naHHOW (yHKkumMu. Pemenuwe 3amad Ha TNpUMEHEHHE
WHTErpana Jjs BbIYUCICHHUS (U3MYECKUX BEIMYUH U
IJI01a e H

DJIeMeHThl KOMOMHATOPUKHU

N3ydenue npaBuia KOMOMHATOPUKHU U IIPUMEHEHUE TpU
peuieHun KOMOMHATOPHBIX 3a/1a4. Pewenne
KOMOMHATOPHBIX 337ad METOJOM TMepedbopa H 1O
IpaBwily yMHOXEHHs. O3HaKOMJIEHHWE C TIOHATUSMU
KOMOMHATOPHKHU: pa3MeIleHUIMH, COYETaHUIMU,
MepecTaHOBKaMU MU (OpPMYJIaMy JJISl WX BBIYMCICHUS.
OObscHeHre U pUMeHeHue GOopMyI Ul BBIYMCICHUS
pa3MEIleHNM, TEPECTAHOBOK UM COYETaHWM IIpH
peuienuu 3ana4. O3HakomieHue ¢ ouHomoM HeroToHa 1
TpeyroapHukoM Ilackans. Pemenue mnpakTuyeckux
3a7a4 C HCHOJIb30BAHUEM IIOHATHM U IIPaBUI
KOMOMHATOPUKHU

JIEeMEHTBI TEOPHH BEPOSITHOCTEH

N3ydyeHne KIacCUYECKOrO ONPEIENIEHUs BEPOSTHOCTH,
CBOICTB BEPOSATHOCTH, TEOPEMBI 0 CyMMe
BEpOATHOCTEN. PaccMoTpeHne npUMepoB BBIYMCIICHUS
BEpOSATHOCTEM. PemieHue 3amady  Ha  BBIYMCIICHUE
BEPOSTHOCTEHN COOBITHIT

9J1eMeHTbI MaTeMaTH4YecKoii
CTATUCTHKH

PaccMoTpenune npumMepoB MaTeMaTUYECKON CTaTUCTUKH.
Pemienne 3amady Ha BBIYMCIEHUE MATEMaTUYECKOMN
CTaTHUCTUKH

YpaBHeHNd U HEPABEHCTBA

O3HakOMJIEHHE ¢ IPOCTEHIINMHU CBEACHUSIMH O KOPHAX
anredpanvyeckuxX ypaBHEHUN, HOHATUAMHU HUCCIIEIOBAHUS
YpaBHEHUN M CHUCTEM ypaBHeHUU. M3ydenue teopuu
PaBHOCHUJIBHOCTH YpPaBHEHMM M €€ IIPUMEHEHHs.
IToBTOpeHUnE 3aIUCU pelieHus CTaH/IapTHBIX
yYpaBHEHUI, IPUEMOB MPEOOpPa30BaHUs ypaBHEHUHN IS
CBEJEHUs K CTaHJapTHOMY YypaBHEHMIO. Pemnienue
palMOHANBHBIX, HWPPALMOHAIBHBIX, ITOKA3aTENIbHBIX W
TPUTOHOMETPUYECKUX YPaBHEHUI u CUCTEM.
Hcnonb3oBanue cBONCTB M TpadukoB (QYyHKUIUN i
peuieHusi ypaBHeHUH. I10BTOpeHHE OCHOBHBIX IPUEMOB
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pelenus cucteM. Penienne ypaBHEeHUN ¢ MPUMEHEHHEM
BCCX MMPHUCMOB (paBJIO)KeHI/IH Ha MHOXUTCIN, BBCACHUA
HOBBIX HEM3BECTHBIX, IOJICTAHOBKH, TIpauuecKoro
Meroza). Pelienue cucrem ypaBHEHUM C PUMEHEHHEM
pas3nuYHbIX crnoco6oB. (O3HakOMJIEHHE C  OOIIMMH
BOIMpoCcaMu pPCIICHHUA HCPABCHCTB W HCIIOJIb30BAHUC
cBOMCTB u rpadukoB (yHKUMH TpU  pelICHUU
HCPaBCHCTB. Pemenue HCPaBCHCTB u CHUCTEM
HEPAaBEHCTB C MPUMEHEHHEM pPa3IMYHBIX CIOCOOOB.
HpI/IMeHeHI/Ie MAaTCMaTUYCCKUX MCTOHNOB JIsI PCUICHUA
COJIep>KaTeNbHbBIX 3aJ]a4 U3 Pa3jIMyYHbIX 00JiacTell HayKu
U TnpakThuku. HWHTepnpeTupoBaHue pe3yiabTaTOB C
Y4ETOM peaIbHbIX OTpaHUYEeHUN
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