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1. MOACHUTEJIBHAS 3AIINCKA
Pabouas nporpamma y4yeOHOW AUCHUIUIMHBI PEJHA3HAYEHA JJIs1 CTYJEHTOB,
oOyuaroruxcst 1no  mpodeccun  13.01.10 DnekTpoMOHTEp 1O PEMOHTY U
00CITY’>KUBAHUIO 3JEKTPOOOOpyAOBaHUS (IO OTpacisiM) W MOJYYalolUX CpelHee
oO1ee oOpazoBaHue B Mpejenax 0cBoeHus: oopazoBarenbHoi nporpammbl CIIO (nanee
- OIT CIIO) na 6a3e 0CHOBHOTO 001IeTO0 00pa30BaHUSI.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpemnero
oOmiero oOpa3oBaHUs, MPEIBABIIEMBIX K CTPYKType, COACPNKAHUIO W pe3ybTaTam
OCBOEHHUS y4eOHOU AUCIUIUIMHBI «MaremaTukay (nanee - ydeOHas TUCIMIUIMHA) B
COOTBETCTBUHM C PexomMeHAamusMu IO OpTaHMU3aIluu IOJTYYCHUS CpPEIHEro OOIIEro
oOpa3oBaHMsI B Mpeleraax OCBOEHUS 00pa3oBATENbHBIX MPOrpaMM CPEIHETO
po)eCCHOHATEHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO 00IIero 00pa30BaHUs C y4eTOM
TpeOoBaHMil (eepalibHBIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB U
nojiyduaemMoil mpodeccud CpeaHero Mpo@ecCHOHAIBHOTO 00pa3oBaHusi (IIMCHMO
JlemapramMeHTa TOCyIapCTBEHHON MOJUTUKU B cepe MOJATOTOBKM paboyuX KaJpoB U
JITTO Muno6pHayku Poccuu ot 17.03.2015 Ne 06-259).

Conepxanue yuyeOHOW JUCHUIUIMHBI HAMPABICHO HA JIOCTHUKEHHUE CIIEIYIOIINX
L eTIeH:

e obecreuenrne chOpMUPOBAHHOCTH TPECTABICHUN O COIMATBHBIX, KYJIbTYPHBIX H
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMAaTHKH;

e oOecrieyeHue  cOPMHUPOBAHHOCTH  JIOTUYECKOTO,  AJITOPUTMUUYECKOTO U
MaTEMaTUYECKOTO MBIILJICHUS;

e oOecreueHrue cHOPMUPOBAHHOCTU YMEHUU NMPUMEHSATH MOJYyUYCHHbIE 3HAHUS TPU
PEIICHUH Pa3InYHbIX 3a]1ay;

e obecneuenue cHhOPMHUPOBAHHOCTH TMPECTABICHNN O MaTeMaTHKe KaK 4acTu oO1ie-
YEJIOBEUECKOU KYJIbTYPhlI, YHUBEPCATHHOM SI3bIKE HAyKH, MO3BOJISIOIIEM OIUCHIBATH U
M3ydaTh pPeaJbHBIC TIPOIECCHI U SBJICHHUS.

[IporpaMmMa B cBOEH CTpyKType HMEET cojepkaHhue y4eOHOro MaTepuarna,
MOCJICIOBATEIPHOCTh €r0 HM3YyUCHHMs], pachpeeieHrue Y4eOHbIX YacoB, TEMATUKY
pedepaToB, HHAUBUIYATBHBIX MPOEKTOB, BUJIBI CAMOCTOSITENIbHBIX PabOT, YUUTHIBACT
cnenuduKy MporpaMM TOJATOTOBKM KBaTU(HUIIMPOBAHHBIX pPabOUYUX, CIyXKallluX,
ocBamBaeMou podeccun.

2. OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIIATIJINHBI
MATEMATHKA

Marematuka siBnsieTcsi GyHIaMEHTAIBHOM 00IIe00pa30oBaTeIbHON JTUCIUILUITMHON
CO CIOXXHMBIIMMCS YCTOWYMBBIM COJIEp)KAaHHMEM | OOIMMH TpeOOBaHUSIMH K
MOJTOTOBKE 00YYaIOIINXCS.

B mnpodeccrmoHanbHBIX  00pa30BaTENBHBIX  OpraHU3AIUAX, PEATU3YIOIMINX
00pa3oBaTeIbHYI0 TPOrpaMMy CpPEIHEro OO0Iero oOpa3oBaHUs B IpeieiaXx OCBOCHUS
OIl CIIO, u3yueHwe MaTeMaTHKH HMEET CBOM OCOOCHHOCTH B 3aBUCHUMOCTH OT
npodust mpodheCCUOHATIBHOTO 00pa30BaHUsI.

DTO BBIpaXKaeTCsl B COJAEPKAHUHM OOYYCHHsI, KOJTMUYECTBE YacOB, BBIICISIEMbBIX Ha
M3Yy4EHUE OTMIETBHBIX TEM MIPOTPAMMBI, TIIyOMHE UX OCBOCHUS CTYJIEHTaMU, 00beMe U



XapakTepe NPAaKTHUUECKUX 3aHATUH, BHMJAX BHEAYJUTOPHOM CAMOCTOSITEIBLHOU
paboThI CTYIEHTOB.

OOmue nemu M3ydyeHuss MaTEMATUKU TPAJULMOHHO PEATU3YIOTCS B YETBIPEX
HalpaBJICHUAX:

o011ee MmpecTaBiIeHUe 00 HAESX U METOJaX MaTeMaTHKY;

WHTEJUIEKTYaJIbHOE Pa3BUTHUE;

OBJIaJICHHE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSAMU U YMEHUSIMU;

BOCIIMTATEIbHOE BO3/ICHCTBHE.

CopnepxaHue yueOHOW JUCIUILIMHBI pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMU

CoJIepKaTeIbHBIMU JIMHUSAMU 00yUeHHUsI MaTeMaTHKE:
e anreOpanyeckasi JUHMS, BKIIOYAIOIIAs CHCTEMATH3aIllMI0 CBEICHUN O YHUCIIaX;
M3y4EHUE HOBBIX U 0000IEHNE paHEe U3YUYEHHBIX olepanuil (BO3BEICHUE B CTENEHb,
U3BJICUCHUE KOpPHS, JIOTapu(pMUPOBAHUE, CUHYC, KOCHMHYC, TAaHI'€HC, KOTAaHI'€HC U
oOpaTHbIE K HUM); U3Y4Y€HHE HOBBIX BUJOB YMCIIOBBIX BBIpaXEHUIN U (hopmyIt; coBep-
IIEHCTBOBAHUE MPAKTUUYECKUX HABBIKOB U BBIYMCIUTEIBHON KYJIbTYpPBI, paCIIUPEHUE U
COBEpUICHCTBOBAHUE alreOpanvecKkoro amnmapara, c(pOpMHPOBAaHHOTO B OCHOBHOM
IIKOJIE, U €r0 IPUMEHEHHUE K PEIICHUIO0 MaTEMaTHUECKUX U MPUKJIAJIHbIX 33]1a4;

® TCOPETUKO-(PYHKIIMOHAIbHAS JIMHUS, BKJIIOYAIOIIAs CUCTEMATH3alUI0 U
paciiMpeHre CBeIeHWH O (YHKIMIX, COBEPIICHCTBOBaHWE TpadUUYECKUX YMEHUIl;
3HaKOMCTBO C OCHOBHBIMH HJICSIMH U METOJaMH MaTeMAaTUYECKOTO aHajiu3a B 00beMe,
MO3BOJIAIOIIEM HCCIIEOBAaTh JJIEMEHTapHble (YHKIMH M peliarh MPOCTEUIINe
reoMeTpuydeckue, Gu3NIECKre U Ipyrue MpUKIa HbIe 3a1a4H;

® JIMHMS YPAaBHEHUH U HEPAaBEHCTB, OCHOBaHHAsI HA MOCTPOCHUU U UCCIIEIOBAaHUU
MaTeMaTUYeCKUX MOJIelel, mepecekaromasics ¢ anreOpauuyeckodl U TEeOpEeTUKO-
(PYHKIIMOHAJIBHON JTUHUSIMH U BKJIIOYAOILAsl Pa3BUTHE U COBEPILIEHCTBOBAHUE TEXHUKU
anreOpandyeckux MpeoOpa3oBaHUN sl PELICHMs] YpaBHEHHM, HEPaBEHCTB U CHCTEM;
(dopMHpOBaHKE CHOCOOHOCTH CTPOUTH M MCCIIEAOBATh MPOCTEHIINE MAaTeMATUYECKHE
MOJIETIM TIpY pEIICHUH NPUKIATHBIX 3a7ad, 3a7ad W3 CMEXHBIX U CHEIHaTbHBIX
JTUCIHTLINH;

® TeOMeTpHUYEeCKass JIMHUS, BKIIIOUAIONIAs HArJIAAHBIE TPEACTABICHUS O
IPOCTPAHCTBEHHBIX (UTYpax M H3Y4YEHHE UX CBOMICTB, (JOPMHUPOBAHHE U PaA3BUTHE
IPOCTPAHCTBEHHOTO BOOOpPaXXEHUsI, pa3BUTHE CIIOCOOOB I€OMETPUUECKUX U3MEpPEHUl,
KOOPAMHATHOTO M BEKTOPHOTO METOOB JUIsl PEIICHNUS MaTeMaTHUYECKUX U MPUKIIAIHBIX
3ajady;

® CTOXaCTHYECKasl JIMHMs, OCHOBAaHHAs Ha Pa3BUTUHM KOMOMHATOPHBIX YMEHUH,
MPEACTABICHUN O BEPOSTHOCTHO-CTATUCTHUYECKMX 3aKOHOMEPHOCTSIX OKPY>KAIOLIETO
MUpa.

N3yuenune o00meoOpa3oBaTeibHOW y4eOHOW JUCHMIUIMHBI «MaTtemaThka
3aBeplIaeTcs IMOJABEICHHEM HTOTOB B (hOpMe dK3aMEHa B paMKaxX MPOMEXYTOYHOMN
arrecraimu ctyAeHToB B mnpouecce ocBoeHus OIl CIIO ¢ momyueHunem cpegHero
oO1ero o6pa3oBaHwsl.



3. MECTO YYEBHOH JUCIHUIIJIMHBI B YYUEEHOM ILJIAHE
YyeOHas quctumuinHa « MaTeMaTHKa SBIACTCS y4eOHBIM PEIMETOM
o0s13aTennbHOM mpeaMeTHoM obnactu «O01eo0pazoBaTeibHble TPOPUIbLHBIE YUeOHbBIC
muctumuHby @I'OC cpennero obiero oopa3oBaHusI.

YyeOHas aucuuiinHa «MaTemMaThkay n3yvdaeTcs B 001eo0pa3oBaTEIIbHOM ITHKIIC
yaebHoro minana OIT CITO na 6a3e ocHOBHOTro 00111er0 00pa30BaHMs B COCTaBE OOIINX
0011e00pa3oBaTeNbHBIX yUEOHBIX UCHUILINH, (OPMUPYEMBIX U3 00S3aTEIBHBIX
npeameTHbIX obaacteit ®I'OC cpennero obmero oopa3oBaHusI.

4, PE3YJIBTATBI OCBOEHUSI YYEBHOM JUCIHUITIJIAHBI

OcBoeHue cojepaHus y4eOHOW IUCHUIUIMHBI  OOECIEYUBAET JOCTHXKECHHE
CTYJICHTaMHU CIEAYIOIINX Pe3yaTbmamaos:

JUYHOCMHBIX:

v' chOpMHPOBAHHOCTb MPEACTABICHHH O MareMaTHKe KaK YHHBEPCAJIbHOM
SI3bIKE HAayKH, CPEJICTBE MOJICTUPOBAHUS SBJICHUN U MPOLECCOB, UAELAX U METOJIaX Ma-
TEMAaTHUKH;

v/ IOHUMaHHWE 3HAYMMOCTH MAaTEMAaTHUKH JJIs Hay4HO-TEXHUYECKOTO Iporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHUSI K MaTeMaTHUKE KaK K 4YacTH OOIIeYeI0BEYECKOM
KyJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPUEH pa3BUTHSI MaTEMaTHUKH, 3BOJIIOIUEH
MaTeMaTUYECKUX UJIEH;

v pasBUTHE JIOTMYECKOTO MBIILIEHHUS, IPOCTPAHCTBEHHOTO BOOOpPaAKEHMS,
AITOPUTMHUYECKOU KYJIBTYPbl, KPUTUYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOIUMOM LIS
Oynyuield npodecCHuOHANBHONW JeATeNbHOCTH, IS TMPOJODKEHHS O0Opa3oBaHUs H
caMmo00pa30oBaHus;

v OBJIajJiecHHe€ MATEMATHYECKHMMH 3HAHUAMH W YMEHHSIMH, HEOOXOIMMBIMH B
MOBCEIHEBHOM KU3HM, JJII OCBOCHUSI CMEXHBIX €CTECTBEHHOHAYUYHBIX NHUCIUIUIMH U
JUCHUIUIMH NPOGEeCCUOHAIBHOTO LMKJIA, JIJIs MOJy4YeHUsl 00pa3oBaHus B 001acTsAX, HE
TpeOyronuX yriyOJeHHOW MaTeMaTHYeCKOM MOJITOTOBKY,

TOTOBHOCTh M CIOCOOHOCTH K  O00Opa3oBaHHMIO, B TOM  4YHUCJE
caMOOOpa30BaHMIO, HA TMPOTSKEHUU BCEH IKU3HM; CO3HATEJIIbHOE OTHOIIEHUE K
HETIPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEHNIHONW MpodheCCUOHATIBHOU U
OOIIECTBEHHOU JICATCIIHLHOCTH;

v\ TOTOBHOCTH M  CHOCOOHOCTH K  CaMOCTOSITEJIBHOW  TBOPYECKOW U
OTBETCTBEHHOU AESATEIbHOCTH;

v' TOTOBHOCTH K KOJUIEKTHMBHOM pa0oTe, COTPYAHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HCCIIeIOBATEIbCKOM, MPOSKTHON
U IPYTUX BUJAX JIEATEILHOCTH;

v OTHOIIEHHE K MPOPECCUOHATBHON AEATENBHOCTH KaK BO3ZMOXKHOCTH YYaCTHUS
B PCIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYJAapCTBEHHBIX, OOIIEHAIIMOHAIBHBIX
npoOJieM;



MemanpeomemHosix:

v\ yMEHHE CaMOCTOSTEIBHO ONPEACNATh LENU JAESITEILHOCTH M COCTABIIATH
IUTaHBbI JESATENBHOCTH; CAMOCTOSTENBHO OCYLIECTBIATh, KOHTPOJIUPOBATh U KOPPEKTH -
pOBaTh JEATENBHOCTH;, MCIOJB30BaTh BCE BO3MOXKHBIE PECYpPCHI I JTOCTHIKCHUS
IOCTABJICHHBIX II€JIEd U pealn3aliy IUIAHOB JAESITENBbHOCTH; BBIOMPATH YCIEIIHBIE
CTPATETUU B Pa3IUYHbIX CUTYaLHsX;

v\ yMeHHEe MPOIYKTHBHO OOINATHCS U B3aMMOICHCTBOBATH B MPOIIECCE
COBMECTHOM J1€ATEIbHOCTH, YUUTHIBATh MO3UIUHU APYTUX YYACTHUKOB JIEATEIbHOCTH,

s pexTUBHO pa3pemarb KOH(PIUKTHL

BJIQJICHHE HAaBBIKAMU T[I03HABATEIbHOM, Y4EOHO-MCCIEIOBATENbCKON U
MPOEKTHON JEATENBHOCTH, HaBBIKAMH pa3pelieHusi mpoljeM; CIOCOOHOCTh W
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PELICHUS MPAKTUYECKUX 3a/]ad,
MPUMEHEHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS;

v\ TOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSITENBHOM HH(POPMAIHOHHO-
[IO3HABATEJIBHOM JE€ATEIBbHOCTH, BKJIIOYAs YMEHUE OPUEHTUPOBATHCS B Pa3IUYHBIX
UCTOYHMKAX  MH(POpMallMu, KPUTUYECKHM  OLEHUBaTh U  HHTEPIPETUPOBATH
UH(POpPMAaIUIO, IOTYyYaEMYI0 U3 Pa3InYHbIX HCTOYHUKOB;

v/ BIajJieHHE S3BIKOBBIMH CPEACTBAMH: YMEHHE SICHO, JIOTHYHO W TOYHO
U3JIaraTh CBOK TOUYKY 3PEHUs, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPE/ICTBA;

v\ BIaJicHWE HABBIKAMH II03HABATEIBHOW pEPICKCHH KaK  OCO3HAHHUS
COBEPILIAEMBIX JEHCTBUNA M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUH,
IPaHMI] CBOETO 3HAHUS M HE3HAHWsS, HOBBIX MTO3HABATENIbHBIX 33/1a4 U CPEJICTB JUISl X
JOCTHKEHUS,

v/ 1IeJeyCTPEMICHHOCTD B MOWCKAaX U MPHHATHU PEIICHUI, COOOPa3UTEIBHOCTE
U MHTYULHS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEICTABIECHUN; CIHOCOOHOCTH BOC-
MIPUHUMATh KPACOTy U TApMOHHUIO MUPA;
npeomemHulx:

v cOpPMHUPOBAHHOCTL TPEJACTABICHUM O MareMaTHKE KaK YacTH MHPOBOM
KYJIbTYpbl U MECTE MAaTeMAaTUKH B COBPEMEHHOM LMBWJIM3ALMH, CIIOCO0AX OMUCAHMS
SBJICHUM peajIbHOrO MUPA HA MAaTEMATHYECKOM SI3BIKE;

v cOpPMHUPOBAHHOCTL TPEACTABICHUH O MAaTEeMAaTHYECKHX IOHATHSIX Kak
BXKHEHIINX MAaTeMaTHUYECKUX MOJEISX, MO3BOJISIOIINX ONKCHIBATH U U3y4aTh PA3HbIE
MpOLIECChl U SIBJCHUS; MOHUMAHHWE BO3MOXKHOCTHM aKCMOMAaTHYECKOTO MOCTPOEHUS
MaTeMaTUYECKUX TEOPUH;

v/ BIaJCHHE METOAaMH JIOKAa3aTEeIbCTB W aITOPHUTMOB DPEIICHHS, YMEHHE HX
MPUMEHSTh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKIICHUS B XO/€ pELICHUS 3a/1ay;

v BIaJCHHWEC CTAHAAPTHBIMH TPHEMaMHd  PEIICHUS  PalUOHATBHBIX U
MPPALMOHAIBHBIX, MOKA3aTENIbHBIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YPABHEHHUN U
HEPABEHCTB, UX CUCTEM; MCIOJIb30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX MPOrpamMm, B TOM
quCcIIe JUIsl IOUCKA IYTH PELICHNS M WILTIOCTPALMU PELICHNS YPAaBHEHUI U HEPABEHCTB;

v cOpMHUPOBAHHOCTE IIPEICTABICHUIM 00 OCHOBHBIX MOHATHUSAX
MaTe€MaTUYeCKOr0 aHaJi3a M WX CBOMCTBax, BIAJCHUE YMEHUEM XapaKTEPH30BaTh
noBeieHne (QYHKUUN, UCTIOJIb30BaHUE TMOJTYUYCHHBIX 3HAHUM A7 ONMMCAaHUS W aHaIHu3a
pEAbHBIX 3aBUCUMOCTEN;



v/ BajJicHHe OCHOBHBIMH MOHATHSAMH O IUIOCKHX U TPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUrypax, UX OCHOBHBIX CBOMICTBaX; C(OPMHUPOBAHHOCTb YMEHUS
pacrno3HaBaTh reOMETpUYeCcKUe (UIypbl Ha 4EpTEXKaxX, MOJEISIX U B pEealbHOM MUPE;
IPUMEHEHUE W3YYEHHBIX CBOMCTB I€OMETpPUUYECKUX (uryp m Gopmyn s pelieHus
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

V' cOpPMHUPOBAHHOCTH TMPEACTABICHUN O TMPOIECCaX W SIBICHHIX, UMEIOIIHX
BEPOSATHOCTHBIA XApAaKTEP, CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEaJIbHOM MHUDE,
OCHOBHBIX IOHATHSAX DJIEMEHTAPHOM TEOPUM BEPOATHOCTEM; YMEHHMM HAXOIWTh U
OLICHMBATh BEPOSTHOCTH HACTYIUIEHHS COOBITUM B NPOCTEHIIMX MPAKTUYECKUX
CUTyalUsX U OCHOBHBIE XapaKTEPUCTUKH CIIyYaWHBIX BEJINYHUH.

S. COJIEPKAHUE YYEBHOUW JUIIUIIJIAHBI

BBenenne

MareMaTtuka B HaykKe, TEXHUKE, IKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJOTHUAX U
NPAKTUYECKON AesTenbHOCTH. Llenu u 3agaun U3ydeHuss MaTeMaTUKH MPU OCBOEHUHU
npodeccuii CIIO.
Aureopa
Pa3BurHe NOHATHS 0 YUCIE

[leapie u panvoHaneHble uucna. JledicTBurensHbie uncna. [IpubnmkeHHbIE
BbIuncieHus. KommiekcHble yucna.

Kopuu, crenenm u Jgorapugmbl Kopuu u crenenn. KopHu HaTypanbHOU
CTEIIEHW W3 YHWCla U UX CBOMCTBA. CTENEHH C PAMOHAIBHBIMHU IMOKA3aTEISIMU, UX
cBoiicTBa. CTerneHu ¢ JACUCTBUTEIBHBIMU TNOKa3arenasiMu. (CBOMCTBA CTEIEHU C
JIICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm. Jlorapubm uyucia. OcHOBHOE JIOrapu(PMHUYECKOE TOXKJIECTBO.
Hecsatuunble W HaTypajbHble Jorapudmbl. llpaBuna nelctBuil ¢ aorapupmMamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

[IpeobOpazoBanue anredpandecKux BBIPAKEHUM. [IpeobpazoBanue
palMOHAIBHBIX, UPPAIMOHAIBHBIX CTEICHHBIX, TTOKA3aTEeNbHBIX U JIOTapU(MUUECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamus

ApudmMernueckre JACUCTBUS HAJ YUCIAMH, HAXOXKICHUE MPUOIMKEHHBIX
3HAYECHUN BEJIMYWH M MOTPEUTHOCTEH BBIYUCICHHUM (a0COIIOTHOW M OTHOCUTEIHHOM),
CpPaBHEHHE YHCJIOBBIX BBIPAKCHUN. BpIunciieHMe M CpaBHEHHE KOpHEHW. BbInosHeHue
pacueToB C paaukanamu. PemeHue uppalMOHANBHBIX ypaBHeHUW. Haxoxnenue
3HAQYEHUM CTENEHEH C pAalMOHANBHBIMU IOKa3zaressiMu. CpaBHEHHE CTEICHEM.
[IpeoOpa3zoBaHusi BBIpAKEHUN, COAEpPXKAIIMX CTENEHH. PellleHne Mnmoka3aTeabHbIX
ypaBHeHUH. Pemienue npuknagHbiX 3aaad. HaxokaeHue 3HaueHHil jorapudma mo
IPOU3BOJILHOMY OCHOBaHHIO. [lepexon oT 0AHOro OCHOBaHHUS K ApyroMy. Beraucienue
U cpaBHeHue sorapudmoB. JlorapupmupoBaHue U TNOTEHIMPOBAHHUE BBIPAKECHUM.
[Ipubn>keHHbIE  BBIYMCICHHWS W pEIICHUS MPUKIAIHBIX — 3amad.  PemieHue
norapu(MUUECKUX YpaBHEHUH.

OCHOBBI TPUTOHOMETPHUU
OCHOBHBIE MOHSTHSI.

Pannannas mepa yria. BpamarensHoe npuxenue. CUHYC, KOCUHYC, TAHT€HC U
KOTAHI'€HC YHCIIa.



OcHOBHBIC TPUTOHOMETPUYECKHUE TOXKIECTBA

®opmyinbl nipuBeneHUs. Popmysibl  CiokeHUsA. PopMysbl yaBoeHUss DopMylibl
MIOJIOBUHHOTO yTJIA.
IIpeoGpa3zoBaHus MPpOCTEHIIUX TPUTOHOMETPHUYECKUX BbIPAKEHUH

[IpeoOpazoBanure CyMMbl TPUTOHOMETPUYECKHX (GYHKUUNA B TPOU3BEACHHUE U
POU3BEICHUSI B CyMMY. BbIpakeHHne TPUTOHOMETPUYECKUX (DYHKIMI Yepe3 TaHTeHC
ITOJIOBUHHOT'O apryMEHTA.
Tpuronomerpunyeckue ypaBHeHHs1 1 HEPaBeHCTBA

[Ipocrenimue TPUTOHOMETPUYECKUE YpaBHECHUS. IIpocrenmmue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpaTtHbIEe TPUTOHOMETPUYECKHE PYHKIMU. APKCUHYC, aDKKOCHHYC, apPKTaHT€HC.
Ilpakmuueckue 3anamusn

PanuaHHbBII METOJ M3MEpPEHHUs YTIJOB BPAIICHHS M CBS3b C TI'PAaTyCHOW MEpOM.
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA, (POPMYIIbI CIOKEHHUS, YIBOCHUS, TPEOO-
pa30BaHUE CYMMBbI TPUTOHOMETPHUUECKUX (DYHKIIMI B MpOU3BEICHUE, TPeoOpa3oBaHue
OPOU3BEJICHUSI  TPUTOHOMETpHueckux  (pyHkumii B cymmy.  [Ipocreiimme
TPUTOHOMETPUUYECKUE YpaBHEHMsI M HepaBeHCTBa. OOpaTHbIE TPUTOHOMETPUUYECKUE
(YHKIIMH: apKCUHYC, apKKOCUHYC, apKTaHI€HC.
DYyHKIUHU, UX CBOMCTBA U rpaduxku

@yukuuu. O0acTh ONpeNeneHus U MHOXECTBO 3HaueHWi; rpaduk (QyHKIuUH,
MOCTpoeHue rpauKoB GyHKLIHMA, 3aJaHHBIX PA3JIMYHBIMH CIIOCOOAMH.

CaoiicTtBa ¢QyHKIIMHM. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTb, OTPAaHUUYEHHOCTb,
nepuonyHOCTh. [IpoMexkyTkr Bo3pacTanus U yObIBaHMSI, HAMOOJIbIIEE U HAUMEHbIIEE
3HAUYEHHs, TOYKH JIKcTpemyma. ['paduueckas  uHTepnperauus. IIpumepsr
(YHKUMOHANBHBIX ~ 3aBUCHMOCTE B  pEaJbHBIX  MpoIeccax U  SBICHUSX.
Apudpmernueckue omnepanuu Haja (QyHkuousMu. CroxHas QyHKOUsS (KOMITO3WLINA).
[Tonsitue o HenpepsiBHOCTH GyHKIMU. OOpaTtHbie QyHKIMH. O0IaCTh ONpEACIICHUs U
obnacTh 3HaueHui oopaTHoi PpyHkiuu. ['padux oOpaTHON QyHKIIHH.

CreneHHble, MNOKa3aTeJbHbIC, Jorapupmuueckue H TPHUIOHOMETPHYECKHE
¢pynxuun. O0paTHbIe TPUTOHOMETPHYECKHE (PYHKIIMH.

Omnpenenenus QyHKIMM, UX CBONCTBA U TpadUKH.

IIpeoOpazoBanms rpadukoB. [lapamienbHpI IEPEHOC, CHMMETPHS OTHOCUTEIIBHO
ocel KOOpAMHAT M CUMMETPHUS OTHOCUTEIBHO Hauyajga KOOpPAUHAT, CUMMETpPHs
OTHOCUTEJILHO MPAMOM Y = X, paCTsHKEHHUE U CKaTUE BJIOJIb OCEH KOOPIUHAT.
Ilpakmuueckue 3anamus

[Ipumepsl 3aBUCUMOCTEM MEXIy IEPEMEHHBIMU B pEaJbHBIX IMpoleccax U3
cMexHbIX aucuuiuiuH. Onpenenenue ¢yHkuuid. [locTtpoenue u uTeHue rpadukoB
¢ynkuuid. UccnenoBanue (ynkuuu. CBolcTBa JIMHEHMHOW, KBagpaTUYHOW, KYCOYHO-
JTUHENHOUN U npoOHOo-MuHenHoN GyHkuuil. HenpepbiBHbIE U niepuoanyeckue GyHKIUU.
CaoiicTBa U rpaduku cuHyca, KOCUHyca, TaHTeHca U KoTaHreHca. OOpaTHble PyHKIIMU
u ux rpaduxu. OOpaTHbie TpUroHomeTpuueckue Gpynkmuu. [IpeodpazoBanus rpaduka
¢yakiuu. [apmonumueckue xkoneOanus. Ilpuxnanaeie 3amaun. I[lokaszaTenbHble,
JorapuMuuecKrue, TPUrOHOMETPUUECKUE YPABHEHUSI U HEPABEHCMEA.



Havana mareMaTH4eCcKOro aHaJIu3a

ITocnenoBarenpbHOocTH.  CrocoObl  3aJaHUsl M CBOMCTBA  YMCIIOBBIX
nociuenoBarenbHocTe. [lonamue o npedene nocaedosamenvhocmu. Cywecmsosanue
npedena  MOHOMOHHOU  O2paHuuenHou  nociedosamenviocmu. CyMMHUpOBaHUE
HocJe10BaTeNbHOCTEN. beckoHeuHO yObIBaroIlas reoMeTpuueckas Mporpeccus U ee
CyMMma.

[TpousBognas. Ilonstue o mPOM3BOAHONW (YHKUIMH, €€ TEeOMETPUYECKHH U
¢uznyeckuil cMbICI. YpaBHEHHUE KacaTelabHOW K rpaduky ¢yHkiuu. [IpousBoaHbie
CYMMBI, pa3HOCTH, ITPOU3BEACHUS, YaCTHbIE. [[pOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuii. [IpuMeHeHre NPOM3BOAHONM K MCCIEAOBAHUIO (YHKIUH M TOCTPOCHUIO
rpadukoB. Ilpouzeoousvie 06pamuol hynKyuu u KOMno3uyuu QyHKyuu.

[IpuMepsl UCIIOIB30BaHUs MMPOU3BOAHON JUIS HAXOXKACHUS HAWIYYILIETO PEIICHUS
B MPUKIAIHBIX 3a1adax. BTopas mpousBojHasi, €€ TeOMETPUYECKUl U (PU3NUECKUil
cmblca. HaxoxaeHne ckopocTu Ais mpolecca, 3aJaHHOro (popMysioi U rpaguKom.
[lepBooOpa3Has u wuHTerpan. lIpuMeHeHue ONpPENENEeHHOT0 HWHTEerpana s
HAXOXJCHUS TUIOMIAAN KpUBOJIMHEWHON Tpaneuuu. @opmyrna Heiorona—JleliOHuna.
[Ipumepsl npUMEHEHMsI UHTErpaja B PU3UKE U TEOMETPUH.

Ilpakmuueckue 3anamus

YucnoBas MOCIENOBATENbHOCTh, CHOCOOBI €€ 3aJaHusi, BBIYHMCICHHUS YJICHOB
nocnenoBarenbHocTd. Ilpegen mnocnenoBarensHOCTH. beckoHeyHO — yObIBaromias
reoMerpuueckass nporpeccus. [Ipoum3BogHAs: MEXaHMYECKUM W TE€OMETPUUYECKUU
CMBICJI TIPOU3BOAHON. YpaBHEHHE KacaTenbHOW B oOuiem Buae. IlpaBuna u Gpopmyiibl
mupdepeHurpoBanusi,  TabauMUAa  MPOU3BOJHBIX  DJIEMEHTAPHBIX  (YHKLHUM.
HccnepoBanne (yHKIMM C TOMOLIBIO MNPOM3BOJHOM. HaxoxkaeHue HamOoJblIero,
HAaVMEHBILIETO 3HAYE€HHs M OKCTPEMaJbHBIX 3HaueHWil (QyHkuuu. HMHTerpan wu
nepBooOpazHas. Teopema Heriorona—IJleiiOnuna. IlpumeHnenue wuHTErpana K
BBIUMCJICHUIO (PU3NYECKUX BETUYMH U TUIOIAJCH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEHUST MW CHCTEMBI ypaBHEHHUW. PamnmoHanbHble, UpPpaLMOHAIBHBIE,
[IOKA3aTEIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS MU CUCTEMBl. PaBHOCHIIBHOCTH
YPaBHEHUI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE TPHEMBbl WX pPEIICHUs (Pa3l0KEHHE Ha MHOKUTEIHU, BBEICEHHE HOBBIX
HEU3BECTHBIX, MIOJICTAHOBKA, rpa)uueCcKuil METON).

Hepasencrsa. Panmonansheie, VppaloHaIbHBbIE, ITOKA3aTEIIbHbBIC 151
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Hcnonb3oBaHre CBOMCTB U rpauKOB (DYHKIMI MpHU pEelIeHUH YPaBHEHHU U Hepa-
BEHCTB. MeToj unTepBasioB. M300pakeHre Ha KOOPJAUHATHON IJIOCKOCTH MHOXKECTBA
pEeLIECHN YPaBHEHUI U HEPABEHCTB C JBYMS IEPEMEHHBIMU U UX CUCTEM.
Ilpuxnaonwvie 3a0auu

[IppuMeHeHne MaTEMAaTUYECKUX METOJOB Ul PELICHUS COAEP KATEIbHBIX 3a1ad W3
pa3IMYHBIX 00JIacTel HayKu W MpakTUku. HTepripeTanus pe3ynbprara, y9eT pealbHbIX
OrpaHUYCHUM.
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Ilpakmuueckue 3anamusn
Kopnu ypaBHenuit. PapHocunbHOCTh ypaBHeHU. [IpeoObpa3zoBanme ypaBHEHUH.
OcHOBHBIE NIPUEMBI PELIECHNS YPAaBHEHUH. PellieHne cuCTEM ypaBHEHU.
Hcnonb3oBanne cBONCTB U rpaduKoB (PYHKIUN I pelIeHUs] ypaBHEHUW U Hepa-
BEHCTB.
KomOuHaToOpuka, CTAaTUCTHKA U TEOPUSl BEPOSITHOCTEM
DJIeMeHTbl KOMOMHATOPUKH

OcHOBHbBIE TOHATHS KOMOMHATOPUKHU. 3aJadyd HAa TOJCYET 4YHCia pa3MEIICHHI,
MEePECTaHOBOK, coueTaHmii. Permenue 3amad Ha epebop BapruanToB. @opmyiia OmHOMA
Herorona. CBoiicTBa OuHOMHUHATIBHBIX K03 uirentoB. Tpeyronsuuk [lackamns.

DJIeMeHTbI TEOPHHU BePOSITHOCTE
CoObITHE, BEpPOATHOCTh COOBITHA, CIOKEHHE U YMHOXXEHHE BEPOSTHOCTEH.
llonsimue o neszasucumocmu cobvimuti. /[uckpemuas cry4yaunas 6eIuduHd, 3aKOH ee
pacnpedenenus. YHucnogvie xapakxmepucmuku OUCKPEMHOU CAYYAUHOU BelUYUHbL.
Ilonsmue o 3axkone 6onbuwIUX YUCe.
JIeMEeHThI MaTEMATHYEeCKON CTATHCTUKHU

[IpeacraBnenrie maHHBIX (TaONMUIBI, JOUAarpamMMbl, TpaduUKH), ceHepalbHas
COBOKYNHOCMb, 8bI00PKA, CPeOHee apugdmemuyeckoe, MeOuanda.

Pewenue npakmuueckux 3a0au ¢ npumeHenuem 8epoImHOCMHBIX MEMOO08.
Ilpakmuueckue 3anamus

Hcropust pa3BUTHS KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEW M CTATHUCTHKU M HX
posiib B pa3aMYHBIX cdepax UeNOoBEeUeCKOW ku3HenearenbHocTH. [IpaBuia
KOMOMHATOpuKku. PemeHne KOMOMHATOpHBIX 3a1ay. Pa3melieHus, coyeTaHuss u
nepectanoBkd. buHoM Hprotona m tpeyrompHuk llackans. Ilpukimansele 3anaym.
Kiraccuueckoe onpeneneHne BEpOSATHOCTH, CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CyMME
BeposATHOCTEW. Bpruncnenue BepostHocTen. [lpuknamgneie 3amauun. IlpencraBienne
YUCJIOBBIX JaHHbIX. [[puKkitagHbIe 3a1a4n.

I'eomerpus

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

B3anmHoe pacnosiokeHHe AByX MNpsMBIX B IpocTpaHcTse. [lapaimnenpsHOCTh
npsMou U 1IockocTu. [lapamnensHoCTh IocKoCcTer. [leprieHAuKyIspHOCTD NPSIMOU U
IUIOCKOCTH. lleprnieHauKyssp W HAaKJIOHHAs. YTOJ MEXAYy HOPSAMOW MU IUIOCKOCTHIO.
JIByrpaHHbplii yroj. YTroja MeXAy IUIOCKOCTAMHU. llepneHauKyIapHOCTh ABYX
IJIOCKOCTEN.

['eomeTpuyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MapajlieIbHBIM TNEpPeHoc,
CUMMETPHS OTHOCUTENIBHO IIOCKOCTH.

[TapannensHoe  mpoekTUpoBaHue. [l1owads  OpmMOCOHANLHOU  NPOEKYUU.
N300pakeHre NpoCTpaHCTBEHHBIX (UTYP.

MHororpaHHuKH

Bepmmnbl, pebpa, rpanu MHOTOTpaHHHKA. Pazeepmka. Muocoepanmvie yenol.
Buvinyknvie mnozoepannuxu. Teopema Jiinepa.

[Ipusma. Ilpamas u wakrounnas npusma. llpaBunpHas npusma. Ilapannenenunen.
Ky6. Ilupamupa. IlpaBwibHas mnupamuga. YcedeHHas mHUpaMuaa. lerpasap.
Cummerpun B KyOe, B mapajenenurene, B npusMe u nupamuzge. Cedyenus KyoOa,
npu3Mbl U upamusl. [IpeacTaBieHue O NpaBUIBHBIX MHOIOTPaHHUKAX (TeTpa’pe,
KyOe, OKTadJIipe, H0JeKadApe U UKOCAdAPE).
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Tesia 1 MOBEPXHOCTH BpallleHUA

Humuaap u  koHyc. YcedyeHHbld KoHyc. OcHOBaHHME, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3zyromias, pa3BepTka. OceBble CEUCHUS U CEUYEHMS, MapasuiesibHbIe
OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenbHasi miIockocTh K cdepe.

N3mepenust B reoMeTpuu

O6bem u ero m3Mmepenue. MuaterpanpHas dopmyna odsema. Dopmynsl oObema
Ky0a, MpsSMOYTOJLHOTO Napajulefienunena, mpu3Mel, muauHapa. dopmynbsl oObema
nApaMuabl M KOHyca. Popmylbl IUIOIIAAM IOBEPXHOCTEW LWIMHApPA U KOHYyCa.
®opmysibl 00beMa 11apa U MIomaau chepsl.

[Togo6ue Ten. OTHOLIECHHS TUIOIIAIEH TOBEPXHOCTEN U 00BEMOB MTOAOOHBIX TEI.
KoopanHaTthl 1 BeKTOPBI

[IpsmoyronbHast (ZeKkapToBa) CHCTEMa KOOpAMHAT B MpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXIY ABYMS TOUKaMH. Y paBHEHUs CPEPDI, HIOCKOCMU U NPAMOU.

Bekropel. Mogayne BekTopa. PaBeHcTBO BekTOpoB. (CllokE€HHE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha 4ucio. Pa3nokeHne BEKTOpa MO HANPABICHUSAM. YTOJI MEXIY
nByms BekTopamu. IIpoexumst Bektopa Ha ock. KoopamHatel BekTtopa. CkansipHoe
IIPOU3BEICHUE BEKTOPOB.

Hcrnons3oBaHne KOOPAMHAT W BEKTOPOB IIPU PEIICHHH MATEMAaTHYECKUX U
MPUKJIAAHBIX 33]1a4.

Ilpakmuueckue 3anamus

[Ipr3HaKy B3aMMHOTO PACIIONIOKEHUS NMPSIMBIX. YTOJ MEXAY IPAMBIMA. B3anMHOe
PACIIONIOKEHUE NPSMBIX U INIOCKOCTEW. [leprneHnuKynsp U HaKIOHHAS K IUIOCKOCTH.
Yron Mexay npsSMON U IJIOCKOCTBEIO. TeopeMbl 0 B3aMMHOM PAaCHOJIOKEHUH IPSIMOM U
IJIOCKOCTU. TeopemMa 0 Tpex MEepIEeHINKYIISIPaX.

[Ipr3HaKHU ¥ CBOMCTBA MApAJUIEIBHBIX U NEPIEHANKYISPHBIX INIOCKOCTEM.
PaccrosiHre OT TOYKM 10 IJIOCKOCTH, OT NPSAMOW J0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IUIOCKOCTAMM, MEXAY CKPEIIMBAIOIIUMUCA NPSIMBIMH, MEXAY MPOU3BOJBHBIMU
¢urypamu B mpoCTPaHCTBE.

[TapannensHO€ MNPOEKTUPOBAaHME W €ro CBOMCTBA. leopema o niowaou
OpPMO20HANLHOU npoexyuu MHO20)201bHUKA. B3anmnoe PacCIIOJIOKEHHE
IPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie Buabl MHOrorpaHHukoB. Mx wuzoOpaxenus. CeuyeHus, pa3BepTKH
MHOTOrpaHHHMKOB. [lmomane mnoBepxHOCTH. Buasl cuMMmeTpuii B TPOCTPAHCTBE.
CummeTpust Ten BpalleHUs | MHOTOTPaHHUKOB. Brruucienue miomanei 1 00beMoB.

Bekropel. [leiictBust ¢ Bektopamu. JlekaproBa cuUCTEMa KOOpAHMHAT B
IIPOCTPAHCTBE.

VYpaBHeHUE OKpYKHOCTHU, chephl, IIIOCKOCTU. PaccTosHune Mexay Toukamu. JlercTBus
C BEKTOpAMH, 3aJJaHHBIMHA KoOpAnHaTaMu. CKalsipHOE NPOU3BEICHUE BEKTOPOB.

JInsi BHEayAMTOPHBIX 3aHATUN CTyJAEHTaM HapsAy C pelleHueM 3a7ad H
BBINIOJIHEHUS PAKTUYECKUX 33JaHUI MOKHO MPEMIOKUTH TEMbI UCCIIEIOBATEIBCKUX U
pedepaTuBHBIX pPabOT, B KOTOPBIX BMECTO CEpUN OTHEIbHBIX MEJKHX 3adad |
yOpaXHEHUH MpeIaratoTcsl CIO’KETHBIE 3a/1aHus, TPeOyIOIMe IIUTEeNbHON paboThl B
pamMKax OJHOW MaTeMaTHYeCKOM CHUTyallud. OTH TeMbl MOTYT OBbITh Kak
VHJVBUAYyAJIbHBIMU 33JaHUSIMU, TaK W TPYIIIOBBIMU JIJII COBMECTHOI'O BBINOJHEHUS
UCCIIEOBAHUS.
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6. TEMATHUYECKOE IINTAHUPOBAHHUE
[Ipu peanuzanuu coaepkanust oOIe00pa30BaATENbHON YUEOHOM JTUCUUILITUHBI

«Maremaruka» B mpeaenax ocBoenus OIIOII CIIO na 6a3e OCHOBHOIO OOIIETO
o0pa3oBaHusl C MOJYYEHUEM CpeJHero o0iiero oOpa3oBaHUs MaKCUMallbHas ydeOHas
Harpy3ka oOyuarommuxcs coctapisier 500 yacoB, B TOM YHUCIIeE:

v O0s13aTenbHas ayIuTopHas Harpyska — 340 gacos

v' Tlpaktuueckue 3ausaTus - 240 yacos

v' Jlexuuonnsie 3ausTus - 100 gacos

v CamocrosrtenbHas paborta - 160 gacoB

/. TEMATHUYECKHWH IVIAH YYEBHOM JIUCOUTLIMHBI

Bun yueOHOI paOOThI \ KosmmuectBo vacos

AyAUTOpHBIC 3aHATHUS

Copeprxanue 00ydeHus

BBeneunue 4
Pa3BuTHe MOHATHS O YHCIe 24
QDYHKIMU U UX TpaQuKu 14
OCHOBBI TPUTOHOMETPUH 20
Koopaunatel 1 BEKTOpBI 14
[IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE 14
MHOrorpaHHHKH 26
Tena v MOBEPXHOCTU BpaIICHUS 24
KomOunHaropuka, 31eMEHThI TEOPUU BEPOSITHOCTEN U 14
MaTEMaTHYECKON CTaTUCTUKU

Hauana MmaremaTnyeckoro ananusa 42
WNHTterpan u ero npuMeHeHue 16
Kopnu, crenenn, norapudmol 28
CremnenHble, MOKa3aTeabHbIC, TOTapUOMUIECKIE 32
byHKIIMHN

N3mepenus B reoMeTpun 28
PanmonaneHbie, nppalmoHagbHbIe, TOKa3aTENbHEIE, 40

JorapupMUUECKUEe ypaBHEHUSI, HEPABEHCTBA U CUCTEMBI

Hroro 340

BHeaynuropHas camocTosiTesnbHas padboTa

[TonroroBka BBICTYIUIEHUH MO 33JJaHHBIM TEMAM:
JOKJIaJI0B, pedepaToB, IcCe, MHAUBUIYATBLHOTO MPOEKTa 160
C MCIOJIb30BaHUEM MH(POPMAITMOHHBIX TEXHOJIOTUN

[TpomexxyTounas arrecranus B popMe dK3aMeHa

Bcero 500
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8. XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYJAEHTOB

Coneprxanue XapakTepucTUKa OCHOBHBIX BUJIOB JESATEIHHOCTU CTYICHTOB (Ha
00yUeHUsI yYpOBHE yUEOHBIX JICHCTBUIA)

BBenenue O3HakoOMJIEHHE C POJIbI0 MaTeMaTHKM B HayKe, TEXHUKE,
SKOHOMUKE, WH()OPMAITMOHHBIX TEXHOJIOTHIX W TMPAKTHICCKOU
aesitenbHOCTH. O3HAKOMIIEHHUE € LEISIMH U 33Jja4aMH U3y4eHUs
MaTeMaTuKu mpu ocBoeHuu npodeccuii CI1O

Auredpa
PazButne Brimonaenne apudmeTrndeckux IeHCTBUIA HAJl YHCIIaMHA, COUETas

IIOHATHA O YUCJIIC

YCTHBIC U TUCbMEHHBIE IPUEMBI.
Haxoxxnenne ~ mpuONMKEHHBIX — 3HAYEHUM  BEJIMYMH U
MOTPEIIHOCTEH BBIYUCICHUN (aOCOJIIOTHOM M OTHOCHUTEIBHOM);
CPaBHEHHUE YKCIIOBBIX BbIPAKECHHU.

Haxoxnenune ommbOK B NpeoOpa3oBaHUSX W BBIYUCICHUSX
(OTHOCHUTCSI KO BCEM ITyHKTaM MPOTrpaMMbl)

Kopnu, crenenu,
norapupMbl

O3HaKOMJICHHE C TIOHSITHEM KOPHA N-Ml CTENEHU, CBOWCTBAMU
paavKaIoOB U MPABWJIAMU CPABHEHHS KOPHEM.

@OopMyJIMPOBAHUE ONPEIACICHUS KOPHS W CBOMCTB KOpPHEM.
Bpruncnenne u cpaBHEHHE KOPHEH, BBINOJHEHUE MPUKUAJIKA
3HaYeHus1 KopHA. [IpeoOpa3oBaHHE YHUCIOBBIX U OYKBEHHBIX
BBIPAKCHUH, COACPKAIINX PATAKAIIBI.

BrinonHenue pacyeToB 1o GpopMysiaM, COAECPKAIIUM PaTUKaIIbI,
OCYIIECTBJISI HEOOXOAUMbIE TIOJICTAHOBKH U TPeoOpa3oBaHU.
OrnpeneneHrue paBHOCWIBHOCTH BBIPAXXEHUN C paJdKalaMHu.
Pemenne uppanimoHanbHbIX YpaBHEHUM.

O3HakOMJICHHE C TIOHATHEM CTENEHU C JIEUCTBUTEIbHBIM
IIOKA3aTENEM.

Haxoxnenue 3HAYEHHU U CTENEHU, HCTIONb3YS npu
HEO0OXOJMMOCTU UHCTPYMEHTAJIBHBIE CPEJICTBA.

3anuchIBaHUE KOPHS N-U CTENEHW B BUJE CTEMEHU C JPOOHBIM
nokaszaresieM U Ha000pOoT.

@opMyIIMpPOBAaHHUE CBOWCTB CTENEHEN. BhIUKCIIEHNE CTENEHEN ¢
palMOHATIbHBIM MTOKA3aTEIEM, BBITOJIHEHUE TPUKUIKN 3HAYCHUS
CTEIIEHH, CPABHEHNE CTETICHEN.

[IpeoOpazoBaHre YHUCIOBBIX U  OYKBEHHBIX BBIPOKCHHH,
CoIEpXkalllMX CTEIEeHW, MpPUMEHsAs CBOMCTBA. PemeHue
MOKa3aTEJIbHbIX YPABHEHUH.

O3HakoMJIeHHE C TPUMEHEHUEM KOpHEW U CTENEeHEH Mpu
BBIUHCIICHUHU CPEJTHUX, ICJICHUU OTPE3KA B «30JI0TOM CEUCHUN.

[IpeoOpazoBanue
anreOpanyecKux
BBIPAXKCHUN

Brimonnenne mpeoOpa3oBaHu  BBIpAKECHHH, MPUMEHEHHE
dbopmyIl, CBSI3aHHBIX CO CBOMCTBAMU CTETEHEHN U JJorapu(dmMoB.
Onpenenenue oOnacTu JOTTYCTUMBIX 3HaAYCHUH
Jorapu@mMuyecKoro BeipakeHus. Pemenue jorapuMudeckux
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‘ YpPaBHECHUU

OCHOBBI TPUTOHOMETPHUH

OcHOBHBIE N3ydenune paamaHHOTO METO/a M3MEPEHHMS YIJIOB BpPAIICHUS U
MTOHATHS UX CBSI3U C TpaaycHOM mepoil. M300pakeHue yriioB BpalleHUs
Ha OKpPYXXHOCTH, COOTHECEHME BEJIIMYMHBI yrida C €ro
PACIIOJIOKEHUEM. DopMyIMpOBaHKE ONPEIECIICHUN
TPUTOHOMETPUUYECKUX (YHKIUI JJI YTIOB MOBOPOTA U OCTPBIX
yIJIOB TMPSAMOYTOJBHOTO TPEYTOJbHHKA U OOBSICHEHHE HX
B3aUMOCBSI3H
OcHOBHBbIE [IpruMeHEHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIECTB IS
TPUTOHOMETPUYEC | BBIYMCICHUS 3HAYEHHM TPUTOHOMETPUUECKUX (QYHKIUH 10
KHE TOXKJIECTBA OJTHOW U3 HUX
[IpeoOpazoBanust | M3yueHne OCHOBHBIX (OpMYJ TPUTOHOMETPUU: (POPMYIIBI
MPOCTENIINX CJI0KEHMUS, YABOECHUS, npeoOpa3zoBaHus CYMMBI
TPUTOHOMETPHU- TPUTOHOMETPUYECKUX  (DYHKIMI B NPOU3BEACHHE  H
YECKUX MPOU3BEICHUA B CYMMY U TPUMEHEHUE MPU BBIYUCIECHUU
BBIPAKCHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAXKEHHUS U YIIPOIIEHUS €TO0.
O3HakOoMJIECHME CO CBOMCTBAMM CHMMETPUM TOYEK Ha
€AMHUYHON OKPYKHOCTU U MMPUMEHEHHUE UX ISl BBIBOJAa (PopMyIl
TIPUBEICHUS
IIpocrenmmue Pemenne mno ¢QopmynaM UM TPUTOHOMETPUUYECKOMY KpYyTy
TPUTOHO- IIPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUM.
METpUYECKUE [Ipumenenne  OOIIKMX  METOJOB  pELICHUS  YpaBHEHUU
YpaBHEHUS U (mpuBelieHUE K JIMHEMHOMY, KBaJIpaTHOMY, METOJ Pa3JIOKEHUS
HepaseHcmea HA MHOXHUTENIM, 3aMEHbl TIEPEeMEHHOW) TMpU  PEIICHUH
TPUTOHOMETPUYECKUX YPAaBHECHUH. YMEHHE OTMEUaTh Ha Kpyre
pEeLIEHNs NPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcuHyc, O3HaKOMJIEHHE C TOHSTHEM OOpATHBIX TPUTOHOMETPHUUECKHUX
apKKOCHHYC, (GyHKUIUH.

APKTAaHT'CHC YH1CJia

N3yuenue onpeneneHnili apkCUHyca, apKKOCUHYCa, apKTaHTeHCca
yucaa, (GOpMyJIHpOBAHHE WX, H300paKEHHWE HA EIUHUYHOU
OKPY>KHOCTH, IPUMEHEHHUE NP PEIICHUN YpaBHEHUIN

DYyHKIUH, UX CBOHMCTBA U rpadpuku

OyHKIUH. O3HakoMJICHHE C TOHSTUEM TNEPEMEHHOW, MpUMEpPamMu

[Tonstue o 3aBUCUMOCTEN MEXKY IIEPEMEHHBIMU.

HEIMPEPHIBHOCTU O3HakoMIIEHHE C IOHATHEM TpaduKa, onpeaeIeHrue IpPUHAIIIEK-

byHKIAA HOCTH TO4YkM Tpaduky ¢yHkuuu. OnpeneneHue no Qopmyie
npocTeliell 3aBUCUMOCTH, BUAA ee rpaduka. BeipaxkeHue mno
dbopmysie oHOM IEpeMEeHHON Yepes3 Ipyrue.
O3zHakomiieHHe ¢ onpejaesieHneM (GyHKUUH, (POPMYIHPOBAHUE
ero. HaxoxneHnue oGnactu ompejeneHus U 00JacTh 3HAYCHUN
byHKIIIHU

CaoiicTBa O3HakOMJIEHHE C TpUMEpaMH (PYHKIIMOHATBHBIX 3aBUCUMOCTEH

byHKIUH. B PEAIBHBIX MPOLECCAX U3 CMEXHBIX AUCLMILINH.

['paduyeckas O3HaKOMJIEHHE C JOKA3aTEJbHBIMU PACCYXKIACHUSIMUA HEKOTOPBIX
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MHTEPHpPETALINS.
[Tpumepsl

(G YHKITMOHATBHBIX
3aBUCHUMOCTEH B
peATbHBIX
MpolLeccax u
SIBIICHUSIX

CBOWCTB JIMHEHMHOW W KBaJApaTWUYHOW (YHKIUNA, TPOBEJCHUE
UCCIICJIOBAHUSI  JIMHEHHOW,  KyCOYHO-JIMHEWHOM,  JApoOHO-
JUHEWHOW M  KBQJAPAaTHYHOW (PYHKIMH, TOCTPOCHHE HX
rpadukoB. Iloctpoenne u uTeHue TpaduKOB (PYHKIIHA.
UccnenoBanue GhyHKIUU.

CocraBnenre BHIOB (PYHKIUH 1O JAHHOMY YCJIOBHIO, PEIICHUE
3a1a4 Ha SKCTPEMYM.

Brinmonnenune npeoOpa3oBanuii rpaduka GyHKIHH

OGpatHbie
byHKIAHA

N3ydenne moHsTUs 00paTHON GYHKIMHU, ONpeeiIeHue BUaa U
nmocTtpoeHue rpaduka oOpaTHOW (YHKIIUH, HAXOXKJICHHE €€
obmactu ompeneneHuss M o6nacTu 3HaueHui. llpumenenue
CBOWCTB (YHKIIMI TIPH WCCIEAOBAHWN YPAaBHCHUN W PEHICHUH
3a7ady Ha JKcTpeMyM. O3HAKOMIJIEHHE C TIOHSTHEM CJIOXKHOM

byHKIIIU

CreneHHEbIE,
MoKa3aTesbHbIE,
JorapuMUUYECKre
1 TPUTOHOMET-
pudeckue GyHKIUH.

Boruncnenne 3HaueHUM (QYHKIMM IO 3HAUEHUIO apryMEHTa.
OnpeneneHue TMOJIOKEHUS TOYKM Ha Tpaduke 1o ee
KOOpAWHATaM U Ha000POT.
Hcnonbs3oBaHue CBOMCTB (PYHKUMH 171 CPAaBHEHHS 3HAUYCHHI
CTereHeu u orapupmMoB.

OOpartHbie [locTtpoenne rpaUKOB CTENEHHBIX U  JIOTApU(PMHUUECKUX

TPUTOHOME- (O YHKITHI.

TPUYECKUE Pemienne mnokazarenbHbIX W JIOTAPU(PMUUYECKUX YpABHEHUH H

byHKIMH HEPaBEHCTB 10 U3BECTHBIM aJITOPUTMAM.
O3HakoMJIEHHE C TIOHATHEM HENPEPBIBHOM IEPUOANYECKON
(GyHKIMM, (QOpPMYIMpPOBAHUE CBOWMCTB CHHyca M KOCHHYCA,
MOCTPOEHUE UX IPAPUKOB.
O3HakOMJIEHHE C TMOHATHEM TapMOHUYECKHX KojeOaHul W
OpUuMepaMu  TapMOHHUYECKUX  KOJeOaHWW Ui  ONHUCAHMS
IPOLIECCOB B (PU3UKE U APYTUX 00JIACTIX 3HAHMUS.
O3HakOMJIEHHE C TIOHATHEM DPa3pbIBHOW IEPUOAUYECKOU
GyHKUMU, POPMYIUPOBAHUE CBOMCTB TAaHT€HCA M KOTAHIEHCA,
MOCTPOCHUE UX IPadUKOB.
[IpumeneHne cBOMCTB (DYHKIIMI 1711 CpAaBHEHUS 3HAYECHUI
TPUTOHOMETPUUECKUX (DYHKIIH, perieHus
TPUTOHOMETPUUYECKUX YPABHEHUH.
Brinonnenue npeobpazoBanus rpadgukon

Havana maTeMaTH4eCKOro aHAJIN3a
[TocnenoBaremns- O3HakOMJIEHHE C TOHSATHEM YHCIOBOM MOCIEN0BATEIbHOCTH,
HOCTH croco0aMu ee 3aJIaHusl, BIYMCICHUSAMHU €€ YJICHOB.

O3HaxomlieHue ¢ nouamuem npeoeia nocied08ameibHOCMu.
O3HakOMJICHHE C  BBIUMCICHHEM CYMMBI OECKOHEYHOTO
YUCJIOBOTO Psijia Ha MPUMEPE BBIYHCICHUS CYMMBbI O€CKOHEYHO
yOBIBAOIIEH TreOMETPUUECKOM MPOTPECCUH.
Pemenue 3amau Ha npuMeHeHre (GOPMYIIbI CYMMBI O€CKOHEYHO
yOBIBAIOIIECH Tr€OMETPUUECKON MPOTPECCUU
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[IpousBoaHas u ee
MIPUMEHECHUE

O3HAaKOMJIEHHE C MOHSATUEM MTPOU3BOIHOM.

N3yuenne u  ¢GopMynupoBaHHE €€  MEXaHUYECKOro H
r€OMETPUYECKOI0 CMbICIA, M3YYEHUE aIrOpUTMa BBHIYMCIICHHUS
IPOU3BOIHON HA IPUMEPE BHIYUCICHUSI MTHOBEHHOM CKOPOCTH U
yrI0Boro ko3¢ duiiMeHTa KacaTeIbHOM.

CocTaBlieHHE ypaBHEHHUS KacaTeIbHOU B 00IIIEM BHJC.
VYcBoenue MIpaBUII muddepeHnIupoBaHus, TaOIHIIBI
MPOU3BOJHBIX OJEMEHTAPHBIX (PYHKIMHA, NPUMEHEHUE IS
muddepeHuupoBanuss  QyHKIMHA, COCTaBICHUS  YpaBHEHUS
KacaTeJIbHOM.

W3ydenne TeopeM O CBS3M CBOMCTB (DYHKIIMHM W TPOU3BOIHOM,
(bopMyITHUpOBKA HX.

[IpoBeaenne ¢ TOMOIIBIO  TMPOU3BOAHOM  UCCIEIOBAHUS
byHKIUY, 3aJaHHON POpMYJIOi.

YcraHoBI€HUE CBSI3U CBOMCTB (DYHKIIMHM U MPOU3BOJHOM MO UX
rpadukam.

[IpumeHeHne npou3BOIHOM Ui pelIeHHs 3a]ja4 Ha HaX0XKJICHUE
HauOONbIIEr0, HAUMEHBIIETO 3HAUYCHHA M Ha HAXOXKJICHHUE
HKCTpEMyMa

[lepBooOpa3zHas u
WHTETpaj

O3HaKOMIIEHHE C MMOHATUEM MHTErpaia U IEPBOOOPA3HOM.
N3yuenue mnpaBuia BBIUKCIEHUS NEPBOOOPA3HONM M TEOPEMBI
Herotona— JleliOuuna.

Pemienue 3amay Ha CBsI3b MEPBOOOPA3HONW U €€ MPOU3BOIHOM,
BBIYKCIIEHHE NTEPBOOOPA3HOM JJI1 JAaHHOW PYHKIUU.

Pemenne 3amad Ha NPUMEHEHHWE MHTErpayia JUIsl BBIYMCIICHHS
(u3MYECKUX BEJIMYMH U IUIONIa/IeH

YpaBHeHMS U HEPABEHCTBA

YpaBHeHUs u
CUCTEMBbI
YpaBHEHUI
Hepasenctsa u
CUCTEMBbI
HEPaBEHCTB C
JIBYMSI
MEpPEMEHHBIMU

O3HakoMJIEHME C IPOCTEUIIMMH CBEICHHUSIMH O KOPHSX
anreOpadyeckux  YpaBHEHUW, TMOHATHUAMHM  MCCIEIOBaHUSA
YPAaBHEHHUU U CUCTEM YPABHECHUI.

N3yuyenne TteopuM PaBHOCHIBHOCTH ypPAaBHEHHMM H €€
npuMeHeHus. [loBTopeHMe 3amucH peleHus CTaHAApPTHBIX
ypaBHEHUH, TMPUEMOB MpeoOpa3oBaHMs  ypaBHEHUH  Uid
CBEJICHUS K CTaHJApPTHOMY  YPaBHEHHUIO. Pemienune
palMOHAJIBHBIX, VPPaLMOHAIbHBIX, NIOKAa3aTeJIbHbIX 17}
TPUTOHOMETPUUECKUX YPABHEHUU U CUCTEM.

Hcnonp3oBanre CBONCTB M rpaduKoB (YHKIMA IS PEIICHUS
ypaBHeHMU. [IoBTOpeHNE OCHOBHBIX IIPUEMOB PELICHUS CUCTEM.
Pemienne ypaBHEeHWiI € TNIPUMEHEHHMEM BCEX IPUEMOB
(pa3yioKeHUs Ha MHOYKWUTEM, BBEICHUS HOBBIX HEWU3BECTHBIX,
MOJICTAHOBKH, rpa)ideCKOr0 METO/1a).

JJIeMeHTbl KOMOMHATOPHKH, TEOPUH BEPOSITHOCTEH U MATEMATHYECKOMI

CTAaTUCTUKHU

OCHOBHBIE
HOHATUS

N3yuenune mpaBuia KOMOMHATOPUKM U MPUMEHEHUE TIPH
peleHn KOMOMHATOPHBIX 3a]1a4.
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KOMOMHATOPUKHU

Pemienne kOMOMHATOPHBIX 3aJady METOJIOM Iepedbopa U IO
NIPaBUITy YMHOXKECHUSL.

O3HakOMIJIEHHE C TOHSTHSIMU KOMOMHATOPUKH: pPa3MELIEHUSIMU,
COUETAHUSMH, TMEpecCTaHOBKAMH U  (opmylramu s HX
BburciieHus. OObsicHeHHEe W TpuMeHeHue Gopmya s
BBIYMCJICHUS Pa3MELICHUN, NEPECTAaHOBOK M COYETAaHWU IpHU
peLIeHNH 3aaa4.

O3nakomisienne ¢ OuHOMOM HbIOTOHA W TPEYroJbHUKOM
[Tackans. PemieHne mNpakTHYECKHX 3a4a4 C MCIOJIb30BAHUEM
MIOHATHUI U MPaBUI KOMOUHATOPUKHI

DneMEeHThI TEOPUH

N3yuyeHune KI1accuyeckoro onpeieeHus: BEpOsITHOCTH, CBOMCTB

BEPOSITHOCTEN BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.

PaccmoTrpenune npuMepoB BEIYMCIICHHS BEPOSTHOCTEN. Perenne

3aJ1a4 Ha BbIUYMCIICHHE BEPOSITHOCTEN COOBITHI
[IpencraBnenue O3HakOMIJIEHME C NPEACTABICHUEM YHCIOBBIX JTAaHHBIX M HX
JaHHbIX (TaOJMLBL, | XapaKTEPUCTUKAMHU.
JarpaMMBl, Pemenne mpakTthyeckux 3amad  Ha 0O0pabOTKYy YHCIIOBBIX
rpaukn) JAHHBIX, BBIYMCICHUE UX XaPAKTEPUCTUK

I'eomeTpus

[Ipssmble 1 @opMyIMpOBKa W TPUBEICHHE JOKA3aTEIbCTB IPU3HAKOB
IIJIOCKOCTH B B3aMMHOI'O  pPACIOJIOKEHUA  NPSAMBIX M IUIOCKOCTEH.
IIPOCTPAHCTBE PacniosHaBaHue Ha 4deprekax U MOJEIAX Pa3/IMYHBIX CIIy4aecB

B3aMMHOTO  PACIOJOKEHUS  NOPSIMBIX U IUIOCKOCTEH,
apryMEHTHUPOBaHUE CBOMX CYyXKJIE€HH. DopMyIHupOBaHUE
ONpENENICHN, TPU3HAKOB M CBOWCTB MapajuIebHBIX U
MEPIEHIUKYIJISPHBIX TUIOCKOCTEH, ABYIPAHHBIX W JMUHEWHBIX
YTJIOB.

BrinonHeHne mocTpoeHus YIiioB MEXAY MPSAMBIMH, NPSIMON U
IUIOCKOCTBIO,  MEXAYy IUIOCKOCTSIMH 110  ONMCAaHHIO |
pacIio3HaBaHHUE UX HA MOJETISX.

[IpumeHeHne MPU3HAKOB M CBOMCTB PACIIOIOKEHUS MPSIMBIX U
TJTIOCKOCTEN MPHU PEIICHUU 3a7a4.

N300paxkeHre Ha PUCYHKaX UM KOHCTPYMPOBAHHME HA MOJAEIAX
MEPIEHIUKYJIIPOB M HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX,
MapaJUICIbHBIX  IUIOCKOCTEH, VYIJIOB  MEXIAy NpsSAMOU W
IUIOCKOCTBIO U 00OCHOBAHUE MOCTPOEHUSI.

Pewienne 3agad Ha BBIUMCICHHE TE€OMETPUYECKUX BEIUYMH.
OnucbiBaHUE PACCTOSAHUS OT TOYKH A0 IUIOCKOCTH, OT MPSAMOM
10 IIJIOCKOCTH, MEXK Y IIOCKOCTSIMH, MEXKY
CKpPCILMBAIOIIUMUCS  TPSMBIMH, MEXAY MPOU3BOJbHBIMU
¢burypamu B MpoCTPaHCTBE.
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Q@opMyIMpPOBaHHE W JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TeOpeM CyIIECTBOBAHUS, CBOMCTBA).
N300paxkenne Ha deprexax M MOJENSAX PACCTOSHUS U
000CHOBaHUE CBOUX CyxAeHHH. OrnpeneneHue U BBIYUCICHUE
paccTostHuil B mpoctpaHcTBe. [Ipumenenue dhopmyn u TeopeM
TUTAHUMETPHU JJIS1 PEIIEHUS 3a/1a4.

O3HaKOMJICHHE C TTOHSATUEM MAPAIJIECITBHOTO MTPOCKTUPOBAHUS U
€ro CBOMCTBaMH.

[Ipumenenue Teopuu Jjisi OOOCHOBaHUSA MOCTPOCHUU U
BBIUYHCIICHUNA. APryMEHTUPOBAaHWE CBOHUX CYXKICHUA O
B3aMMHOM PACITOJIOKEHUU IPOCTPAHCTBEHHBIX (huryp

MHororpaHHUKH

Onucanue u XapaKTepUCTHKA Pa3IMYHbBIX BUJIOB
MHOT'OTPaHHHUKOB, IEPEYUCIIEHUE UX IJIIEMEHTOB U CBOWCTB.
N300pakeHrie MHOTOIPAaHHUKOB W BBINOJIHEHUE MOCTPOEHUSI Ha
U300PKEHUSX U MOJIEIISIX MHOTOTPAHHUKOB.

Brruncnenne TMHENHBIX 3JIEMEHTOB U YIJIOB B
IPOCTPAHCTBEHHBIX KOHPUTYpAIUAX, APTYMEHTUPOBAHUE CBOUX
CyXIeHMM. XapaKTepuCcTUKa U U300pakKeHNE CCUCHUS,
pPa3BEPTKH MHOTOTPAHHUKOB, BBIYMCICHUE THIOIIAJECH
MMOBEPXHOCTEM.

[Toctpoenue mpocTelmux cedeHud KyOa, MPU3MbI, MHUPAMUIBIL.
[Ipumenenue HakToB U cBeACHUMN U3 NIAHUMETPUHU.
O3HakOMJICHHE C BUAAMUA CUMMETPHUHN B IPOCTPAHCTBE,
dbopMyIUpOBaHUE ONPEICTICHUM U CBOMCTB. XapaKTepUCTUKA
CHMMETPHUHU TEJ BPALLICHUS U MHOTOTPAaHHUKOB.

[IprimeHeHnEe CBOMCTB CUMMETPUU IIPU PELICHUU 3aa4.
Hcnonp3oBanre mpuoOpEeTEHHBIX 3HAHUM JJIS1 UCCIIEIOBAHUS U
MOJIEJIMPOBAHUS HECIOKHBIX 3a]1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U  BBITIOJTHCHHE
PHUCYHKOB 10 YCIIOBUSIM 3aJ1a4

Tenan
MMOBEPXHOCTH
BpalllCHUS

O3HakoMIIEHHE C BUAAMH TEJ BpalleHUs, (OPMYIHPOBAHUE UX
ONPEAECTICHUIN U CBOMCTB.

@opMyIMPOBAHME TEOPEM O CEYEHHHM Iapa IUIOCKOCTBIO U
MJIOCKOCTH, KacaTebHOU K cepe.

XapakTepucTUKa U U300paKeHHUE TEJ BPALLEHUS, UX PAa3BEPTKH,
CEUCHMUSL.

Pemenne 3agau Ha MOCTPOEHHWE CEYEHHM, BBIYMCIICHUE JJIMH,
pacCTOSIHUM, YIJIOB, IUIomaacu. IIpoBeneHue mgoka3aTelIbHBIX
paccy X IeHul Mpy pelIeHUHU 3a1a4.

[IpumeHeHne CBOMCTB CUMMETPUHU MPU PELICHUM 3aJa4 Ha Telia
BpaleHNs, KOMOMHAITUIO TEI.

N300pakeHre OCHOBHBIX KPYTJIBIX TET W BHITIOJIHEHHE PUCYHKA
110 YCJIOBHUIO 3aa41

N3mepenus B
r€OMETPUHI

O3HaKoOMJICHHE C ITIOHSTUAMH IIOIIAAN U 00beMa, aKCHOMaMH 1
CBOMCTBaMH.
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Pemenwne 3aa4 Ha BEIYMCIICHHE TJIOMIAACH TIIOCKUX QUTYD C
IPUMEHEHHUEM COOTBETCTBYIOIIUX POpMYT U (PAKTOB U3
utaHuMeTpun. M3ydeHne TeopeM O BEIYHUCICHHH 00bEMOB
IIPOCTPAHCTBEHHBIX TeJl, pEIICHNE 3a/1a4 Ha TPUMCHCHHE
dbopmyi BerunciieHus: o0beMoB. M3ydueHnue hopmyn ais
BBIYHCIICHUS TUIOIIA/IEH TOBEPXHOCTEH MHOTOTPAHHUKOB | TEJl
BpaICHUS.

O3HAKOMJICHHE ¢ METOJIOM BBIYHUCIICHUS TUTOMIAAN TOBEPXHOCTH
cheppl. Pemenme 3amad Ha  BBIYMCICHHE  IUIOIIAJCH
MMOBEPXHOCTH MIPOCTPAHCTBEHHBIX TEJ

Koopaunate! u O3HakoMJIeHHE C TIOHSITUEM BeKTopa. M3ydeHuwe aexkapToBOM

BEKTOPBI CHUCTEMBI KOOPJIMHAT B ITPOCTPAHCTBE, IOCTPOEHUE MO 33JaHHBIM
KOOpAMHATaM TOYEK M IUIOCKOCTEH, HAaXO0XKIACHUE KOOPAUHAT
TOYEK.

Haxoxnenue ypaBHEHUM OKpPYXKHOCTH, cC¢epbl, IUIOCKOCTH.
Brruucnenue pacCcTossHUN MEXIY TOYKaAMU.

N3ydyeHne CBOMCTB BEKTOPHBIX BEJIWYHH, MPABUJI PA3JIOKECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUI HAXOKICHUS
KOOpJIMHAT BEKTOpAa B TMPOCTPAHCTBE, NpPAaBWJI JCHCTBUU C
BEKTOPaMH, 33IaHHBIMA KOOPJAUHATAMM.

[IpumeHeHHE TEOpUM TMpPH PEIICHWM 3ajJa4 Ha JCUCTBUS C
BEKTOpaMH. l3ydeHue CKajasipHOrO NPOU3BEIACHHUS BEKTOPOB,
BEKTOPHOTO YpaBHEHHS NPSMOW M IUIOCKOCTU. [IpumeHeHue
TEOpUHU TIPU PEIICHWH 3a7a4 Ha JCUCTBHUS C BEKTOPaMH,
KOOPAMHATHBIA METOJ, IPUMEHEHUE BEKTOPOB JJIsI BBIUYMCIICHUS
BEJIMYMH  YraoB W paccrossHuil.  O3HAaKOMIIEHHE  C
JI0KA3aTeIbCTBAMA  TEOPEM  CTEPEOMETPUM O  B3aMMHOM
pAcCloOJIOKEHUU MPSIMBIX M IUJIOCKOCTEM € MCIOJIb30BAHUEM
BEKTOPOB

Q. YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHUE TPOI'PAMMBI YYEBHOM JTUCIUILIJIMHBI
MATEMATHUKA
OcBoeHne  mporpaMmbl  y4eOHOM  JUCHMIUIMHBI  OCYIIECTBISICTCS B

CIICHUAIU3UPOBAHHOM yuyeOHOM KaOuHeTe. Y4eOHBIM KaOWHET MaTeMaTHKH,
TEXHUYECKOTO uepueHus. B kaOuHeTe MMeeTcss KOMITbIOTEP, MYJIBbTUMEINA TTPOCKTOP,
ayIMTOpHAsl JIOCKa, JKpaH, oOydaroniue Meauapecypchl. JleMOHCTparmoHHBIA |
pa3naTOYHbId y4eOHBIM MaTepual (3aJa4HUKH, YYCOHHKH, CTEHIbI, MYJSDKA
reOMETPHUYECKUX (QUTYP, YePTEIKHBIC HHCTPYMEHTHI U . ) [Tomemenne kabuHeTa
COOTBETCTBYeT  TpeOoBaHUsM  CaHUTapHO-3MHUAEMHUOJIOTHYECKUX  MPaBWI U
HopmaTuBoB (CaunlluH 2.4.2 Ne 178-02) m OCHaIIEHO THUIIOBBIM OOOPYIOBAaHUEM,
yKa3aHHBIM B HACTOSIIMUX TPEOOBAHUSAX, B TOM YHCIIE CHEIUATU3UPOBAHHON YyUeOHOM
MeOeIbpl0 U CpeACTBAaMU OOY4YEHUS, JOCTATOYHBIMU JIJISi BBHITIOJHEHUS TPeOOBaHUU K
YPOBHIO MOATOTOBKHU 00yJaroIuxcsl.
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10. HCHOJIb3YEMAS JIMTEPATYPA
ANA CTyAEHTOB
1. Amamor III.A., Komsrua IO.M., Tkauea M.B. m np. Anrebpa u Hauama
MaremaTuyeckoro aHanuza 10-11 kimacc — M., [Ipocsemenue, 2019
2. byty3oB B.®., IlpaconoB B.B. /mog penakmueit Cagosauuero B.A. I'eomerpus 10-
11 knacc — Ilpocsemenue, 2019

Jla mpenonaBarenei

1. ®enepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanumn.

2. Ilpuka3 MwunucrtepctBa oOpa3zoBanus u Hayku PO ot 17.05.2012 Ne 413 «O06
yTBepXKACHUH (DeaepaqbHOr0 TOCYAapCTBEHHOr0 00pa3oBaTeNIbHOTO  CTaHIapTa
cpemHero (ITOJTHOTO0) 001Iero 00pa3oBaHUsD.

3. Ilpuxaz MunucrtepctBa oOpa3oBanust u Hayku P® ot 29.12.2014 Ne 1645 «O
BHeceHMH u3MeHeHuil B Ilpuka3 MunucrepcTtBa oOpa3zoBaHus M Hayku Poccuiickoi
Oenepanuun ot 17.05.2012  Ne 413 «O06  yrBepxkaeHuu  (enepanbHOro
rocyAapCTBEHHOro 00pa30oBaTENbHOTO CTaHJAapTa cpeaHero (MOJHOTO) OOIIero
00pa3oBaHUs.

4. Ilucemo JlemaprameHTa rocyJapCcTBEHHOM MOJUTUKH B cepe MOATOTOBKH pabodmx
kaapoB u IO MunucrtepcrBa o6pazoBanus u Hayku PD ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1O OpraHU3alliu TOJYYeHHUsS CpeaHero ooimero oOpa3oBaHUsS B
mpejesiax OCBOCHUSI 00pa3oBaTENbHBIX MPOrPaMM CPEIHEro MpoPeCCHOHAIBHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHUS C Y4E€TOM TpeOOBaHUU
benepalibHbIX TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB U  IMOJy4yaeMOu
npodeccur WK CHEeIUaIbHOCTH CPeAHEro MPodhecCHOHAIBLHOTO 00pa3oBaHMUs.

5. I'yce B.A. Marematuka i npodeccuidi M CHEUUATbHOCTEM COLUATbHO —
AKOHOMUYECKOT0 npoduiis, 2012

6. bammakos M.U. Matematuka. Akagemus, 2012

/. bammakoB M.M. Maremaruka. COOpHUK 3a1ad TpOQPUILHON HAMPaBICHHOCTH.
Axanemus,2012

NHTepHeT-pecypceel

1. http://www.edu.ru

2. http://www.mat.ru

3. T'azera «MaremaTuka» «U3aTEIBCKOrO JOoMa» «IlepBoe CEHTSOPs»
http://www.1september.ru

4. Maremaruka B OTKpBITOM KOJuTemke http://www.mathematics.ru

5. OGmepoccuiickuit MaTemarndeckuii moptaa Math-Net.Ru http://www.mathnet.ru
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[Tpunoxenue 1

IIpumepHbIe TEMbI HHAMBUAYAJBHBIX IPOEKTOB pedepaToB U A0KJIAT0B

Benukue maTeMaTUKu IpeBHOCTH

['eomeTpryeckue MOJENN B €CTECTBO3HAHUH.

['eomeTpus EBknmnaa kak nepsas HayyHas CUCTEMA.

["'eomerpus JlobaueBckoro

['eomeTprss MHOTOTpaHHUKOB

I'paduku sneMeHTapHbIX (PYHKINN B PUCYHKAX

Benukue MmaTeMaTUKU U UX BEJIUKUE TEOPEMBI.

3ameuaTelbHbIE MATEMAaTUYECKUE KPUBBIE: PO3bI U CIIUPAJIH.

. 30J10Tast IPONOPLU

10 KpacuBebie 3aj1aun B MaTeMaTHKe

11.KommieKCHbIE U TUIEPKOMIUIEKCHBIE YHCIA.

12.JIo6aueBckuii H.U. «Konepauk reometpumn»

13.Maremaruka u ¢punocodpus

14.Bce 3aranku u npumenenue byteuiku Kneitna.

15.I'eomerpuueckue (popMbl B UCKYCCTBE.

16.I'eometpust JIo6baueBCKOTo Kak MpUMEpP aKCHOMAaTHIECKON TEOPHH.

17.I'padbl 1 X IPUMEHEHUE B APXUTEKTYpE.

18.3aranku LlukironbL.

19.3aragounsie rpaduxu

20.UccnenoBanue yieHThl MéOuyca u €€ CBOWCTB: TOMOJOTMYECKHM Kyphe3 WM
YIUBUTEIBLHOE OTKPHITHE B MUPE HAYKH?

21.Jlorapudmuueckas GyHKIUSA U €€ TPUMEHEHUE B KU3HU YEIOBEKa.

22.Marudeckre KBaJIpaThl

23.Matematuka B apxutektype. [lmatoHoBel Tena. CUMMETpuss M TapMOHHUS
OKpY’KaIoIIero Mupa.

24 MatemaTHKa Ha IIaXMaTHOM JJOCKeE.

25.MatemaTrueckas JOTHKa U €€ JOCTHKEHHUSL.

26.IToctpoenne rpadukoB GyHKINN, COAEPIKAIIMX MOTYTb.

wCoNoGkWNE

22



