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1. IACIIOPT PABOYEI IMPOr'PAMMBI YVYEBHON JUCHUILJINHBI
MATEMATUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A;
ITEOMETPUS

1.1. O6aacTh NpHMEHEHUs] IPOrPaMMbl:

Iporpamma oGuieobpasoBatenbHON yueOHOH mucumummnbl «MaremaTnka: anreOpa 1 Havazia
aHATM3a; TEOMETPHS» TpeIHA3HAYEHa Ul W3YYeHMs MaTeMaTHKM B IPO(eCCHOHATbHbIX
00pa3oBaTe/IbHBIX OPraHM3aAlMAX, PEATH3YIOUHX 00pa30oBaTEIbHYIO NPOrpaMMy CpeIHEro
ob1ero o6pa3zoBaHus B Mpe/esiaX OCBOEHHs NPOrpaMMbl MOArOTOBKH CIELHUAIUCTOB CPE/IHEro
3BeHa Ha 0a3e OCHOBHOIO OOIIEro 00pa3oBaHMs IO CHENHATBHOCTH TEXHHYECKOIO MpOQHIls
cpemnero npodeccruonanbHoro odpaszosanus 20.02.04 «Iloxkapras 0e3011aCHOCTE)

1.2. Mecro y4e0HOIT AUCHUILIHHBI B CTPYKTYpe NpPOrpamMmbl MOANOTOBKH CHEUHATNCTOB
CpeHero 3BeHa:

Vuebnas aucuuninHa « Matematuka: anredpa 1 Hayajla MaTeMaTHYeCKOro aHalln3a,

reOMETpPHS» SBISETCS y4eOHbIM MIPeIMETOM 00s3aTebHOM IpeMeTHOH obactn «Maremarnka

u undopmatuka» @PI'OC cpeanero obuiero 0OpasoBaHus.

1.3. Heau m 3agaud y4eOHOIl JAMCHMIVINHBI — TpPeDOBaHUA K pe3yJbTaTaM OCBOCHHS
y4eOHOil IUCHUIIHHBL:
[IporpamMmMa OpHEHTHpPOBaHa Ha JOCTHIKEHHE CIIE/IYIONIHX LeleH:

e ofecneuyenne chOPMUPOBAHHOCTH PEJCTABICHHH O COLHATbHBIX, KYJIbTYPHBIX H
HCTOpHYECKUX (PAaKTOpax CTAHOBIIEHHS MAaTEMATHKH;

e oOecrneueHue c(pOpMUPOBAHHOCTH JIOTHYECKOT 0, QITOPUTMHUYECKOIO u
MaTeMaTHYECKOr0 MbILLICHHS,

e ofecrieyenne CHOPMUPOBAHHOCTH YMEHHH MPHUMEHSATH [MOJYYEHHbIC 3HAHWSA [PH
peLIeHUH pa3IMYHbIX 3a/1a4;

e obecreueHue CHOPMHPOBAHHOCTH IPEACTABICHHH O MaTeMaTMKe Kak 4acTu
00111eYeIOBEYECKOH  KYJNbTYphl, YHHBEPCAJILHOM  $3bIKE€ HAYKH, [O3BOISIOLIEM
OIHCHIBATh U U3Yy4aTh peajbHbIC MPOLECCH] U SBJICHHUS.

[Mpodunuszanus ueneil MaTeMaTH4ecKoro oOpa3soBaHus OTpaKaeTcsi Ha BHIOOPE MPHOPHTETOB B
opraHuzaiu y4eOHOM JiesTenbHOCTH oOyuaromuxcs. JUIst  TEXHHYECKOro, COLHMalbHO-
SKOHOMHYECKOro mpoduieil mpodeccHoHaIbHOr0 00pa3oBaHHs BBIOOp LETeH CcMelaercs B
nparMaTiyeckoM HarpaBlIeHHH, NMPEJ1yCMATPUBAIOLIEM YCHICHHE W PACHIMPEHUE MPHKIIaAHOrO
XapaKTepa HM3y4eHHs MaTeMaTHKH, [PEHMYLIECTBEHHOH OpHEHTAlMH Ha aIrOPHTMHYECKUH
CTHJIb TTO3HABATE/ILHOM NEATEIIBHOCTH.

Conepxkanue  yueOHONH  JAMCHMIUIMHBI  pa3paboTaHO B COOTBETCTBHH C  OCHOBHbBIMH
coaep:KaTeIbHBIMH JIHHUAMH 00YYeHHs MaTeMaTHKE!

e auzebpauyeckas Aunusl, BKIIOYAIOLIAS CHCTEMATH3AIMIO CBEACHUN O YHC/IaxX; H3ydeHHe
HOBBIX W 00001IIeHHe paHee H3YYCHHBIX onepaluil (Bo3BeIEeHHE B CTENEHb U3BICYCHHE
KOPHS$, Torapu)MUpOBaHNEe, CHHYC, KOCHHYC, TAHI€HC, KOTAHT€HC W 00paTHLIE K HUM);
M3yYeHHE HOBBIX BHJOB YHCIOBBIX BBIPOKEHUH H (QOpMYJ; COBEPLICHCTBOBAHHEC
NPaKTUYECKHX  HABBIKOB M BBIUMCIHTENBHOM  KYJBTYPBl,  paclIMpeHHe U
COBEpLICHCTBOBAaHHE airedpandeckoro ammapara, CQOPMHPOBAHHOIO B OCHOBHOH
IIKOJIE, U €r0 MPUMEHEHHE K PELICHUIO MATEMAaTHYEeCKUX U IIPHKIIAJIHBIX 3a/1a4;

. meopemuko-YHKYUOHANbHAA AuHUs, BKIIOYAIOWIAsi CHCTEMATH3alMI0 W pacUIMpeHHE
cBeJeHHM O (QYHKUMSX, COBEPIUICHCTBOBaHHE IpaUyecKuX YMEHHI; 3HAKOMCTBO C
OCHOBHBIMHM HIESMH M METOJaMH MaTeMaTH4YeCKOro aHaju3a B 0O0beMe, IMO3BOJSIOIEM
HCCIeN0BaTh  djeMeHTapHble  (YHKUMH ¢ pelaTh [pOCTEHIIHe TreoMeTpHYecKue
,Qu3HUeCKHe U Ipyrue NpUKIaaHbIe 3aa49n;
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e uHus ypasnenuil U HepageHcms, OCHOBaHHAs Ha MOCTPOCHUHM M HCCIIE0BaHUH
MaTeMaTHUECKMX MOJeNel. Iepecekamouascs ¢ ajreOpaudyeckod H  TEOPETHKO-
(yHKUMOHANBHON JIMHMAMHM M BKJIIOYAIOLIAs PasBUTHE W COBEPUICHCTBOBAHWE TCXHUKH
anreOpauveckux MpeoOpasoBaHuil sl pEIIEHUs YPAaBHEHHWi, HEPABEHCTB M CHCTEM;
GopmMupoBaHHe CHOCOOHOCTH CTPOMTH M HCCIENOBAaTh MPOCTEHIIHE MaTeMaTHYeCKHUe
MOJICJIM TIpH pEINeHHH [PHUKITAIHBIX 3a1ad, 3a1a4 M3 CMEKHBIX M CHCHHATBbHBIX
JUACLIUIIIIVH

o 2eomempuyeckas auHusl, BKIIOYAIOLIAs HATJISAHBIE MPEICTaBICHUs. O NPOCTPAHCTBEHHbIX
gurypax # H3ydeHHEe HX CBOHCTB, (OPMHpOBAaHHE H Pa3BHUTHE IMPOCTPAHCTBEHHOIO
BOOOp@KEHUS, PAa3BHTHE CHOCOOOB I€OMETPHYECKHMX M3MEPEHHH, KOOPIAMHATHOIO H
BEKTOPHOTO METOOB /ISl PEIICHHs MAaTEMAaTHYECKUX ¥ IPUKIIAJHBIX 3a1ad;

. cmoxacmuyeckas — Aunus, OCHOBaHHAs HA Pa3BUTHH  KOMOMHATOPHBIX — YMEHHI,
MpeICTABICHUH O BEPOSTHOCTHO-CTATUCTHYECKHX 3aKOHOMEPHOCTAX OKPYKAIOLIETO MUPA.

OcBoeHue cojepkanus y4eOHOI aucuuiumuel «MaTtemartuka» oOecrevnBaeT JIOCTHKEHUE
CTYZIEHTAMH CJICAYIOLIUX Pe3yJIbTATOB!
* IHYHOCTHBIX:
— ¢pOpPMHUPOBAHHOCTD MPEJICTABICHHI O MaTEMATHKE KaK YHUBEPCAIbHOM $3bIKE
HAYKH, CPEJICTBE MOJCINUPOBAHNS SIBICHUIT H IPOLIECCOB, HACSX K METOAX MATEMATHKH,
— [IOHUMAHHUE 3HAYMMOCTH MaTeMaTHKH A/ HayYHO-TEXHHYECKOTO rmporpecca,
¢(OPMHUPOBAHHOCTH OTHOLICHMS K MATEMAaTHKE KaK K 4acTH 00lIeyeI0BeYeCcKOM
Ky/JIbTYPbl Yepe3 3HaKOMCTBO ¢ HCTOPHEH pa3BUTHs MaTEMATHKH, IBOIIIOLIHEH
MaTeMaTHYECKUX HJIEH;
— pasBUTHE JIOTHYECKOIO MBILLICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHH S, AITOPHTMHIECKOM
KyJAbTYPbl, KPUTHYHOCTH MBILUUICHHS HA yYPOBHE, HeoOXomMMOM Juis  Oyayuiei
npoecCHOHAIBHOI IeATeILHOCTH, JUTs IPOIOJIKEHH 00pa3oBaHus U CaMO00pa3oBaHHs;
— OBJIaJIEHNE MATEeMATHYECKUMH 3HAHUSIMH U YMEHUSIMU, HEOOXOAMMBIMH B T10-
BCEIHEBHOI JKH3HH, JUTSI OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCUHIUIHH H
JUCLUIUINH TTPO(ECCHOHAIBHOTO IUKIIA, VTS IOTy4eHus 00pa3oBaHus B 001aCTsX,
He TpeOyIomuX yriy0jeHHOH MaTeMaTHYeCKOH 1O ITOTOBKH;
— FOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caM000pa30BaHHIo,
Ha NPOTSUKEHUH BCei JKH3HH; CO3HATEIbHOE OTHOIIEHHE K HEMPEPBIBHOMY 00pa3soBaHUIO Kak
YCIIOBHIO YCIIEITHOM Mpo(eccHOHaNbHON 1 00IIECTBEHHOM AEATENBHOCTH;
~ FOTOBHOCTH U CIMIOCOOHOCTH K CAMOCTOSTENBHOM TBOPUECKOH U OTBETCTBEHHOH
JIeSITeIBHOCTH;
— TOTOBHOCTb K KOJUJIGKTHBHOH padore, COTPYJHHYECTBY CO CBEPCTHHKaMH B
00pa3oBaTeibHOM, OOLICCTBEHHO MOJIC3HOM, y4eOHO-HCCIIEN0BATENBCKON, MPOSKTHOH H
JIPYIHX BHAAX J€ATEIbHOCTH,
— OTHOIIIEHHE K MpOo(ecCHOHATBHOH JeITebHOCTH KAaK BO3MOKHOCTH YYacTHS B PELICHUH
JTUYHBIX, 00LIECTBEHHBIX, FOCYAaPCTBEHHBIX, O0LICHAMOHATBHBIX TTPOOIIEM;
* MeTanpeJIMeTHbIX:
— yME@HHE CaMOCTOATEIIBHO ONPEIENISITh LEeH AeATe/IbHOCTH U COCTABIISATD IJIAHDI
JESATENILHOCTH; CAMOCTOSTEILHO OCYHICCTBIATh, KOHTPOJIMPOBAThH H  KOPPEKTHPOBATDH
JeATeIbHOCTh, HCIIO/IB30BaTh BCE BO3MOJKHBIE PECYpPCBI JUIsl JOCTHIKEHMs I10CTaBJIEHHBIX
Hegel u peain3aliy IUIAHOB JIESTEeIbHOCTH; BBIOMPATh YCICUIHBIE CTPATErHH B Pa3IMYHBIX
CHTYalUsIX;
— YME@HHE NPOAYKTHBHO 001IaThest U B3aMMOCHCTBOBATE B IIPOLECCE COBMECTHOM
AESTE/IbHOCTH, YYUTHIBATH [MO3HIMH JPYTHX YYaCTHHKOB JIESTEILHOCTH, 3(Q(eKTHBHO
paspewarb KOH(QIHKTBI;
— BJAJCHME HABBIKAMH I[103HABATENbHOH, Y4eOHO-UCCIEA0BATEIBCKON M MPOEKTHOM
JESITeJIbHOCTH, HAaBBIKAMH  paspeiieHus npodsieM; CrHocOOHOCTH M TOTOBHOCTH K



CAMOCTOSITEJILHOMY  TIOMCKY METOJOB peIlleHHs IIPaKTHYeCKUX 3anad, IPUMEHCHHIO
Pa3nUYHBIX METOJIOB MMO3HAHUS,
— TOTOBHOCTH M CIIOCOGHOCTH K CaMOCTOSTENbHONW HH(POPMALMOHHO-I03HABATEIbHOM
JEeSATENBHOCTH, BKJIIOYAsS YMEHHE OPHEHTHPOBATBHCS B PA3THUHBIX HCTOUYHMKAX WH(OPMALHH.
KPUTHYECKH OLEHMBATh U HHTEPIPETHPOBATL MH(OPMALHIO, MOMYYaeMylo H3 pasindHbBIX
MCTOYHHKOB:
— BJIaJICHHE A3BIKOBBIMH CPE/ICTBAMH: YMEHHE SICHO, JIOTUYMHO U TOYHO H3J1araTh
CBOIO TOUKY 3pEHUSs, HCTI0JIL30BATh aJICKBATHbIC S3bIKOBbIE CPEICTBA,
— BJajleHHe HaBbIKAMH M03HABATEIbHOMH pe(IeKcui KaKk 0CO3HaHMsl COBEPLIAEMbIX
NeHCTBUH U MBICIMTEILHBIX [IPOLIECCOB, X PE3yJIbTaTOB M OCHOBAHUI, IPaHHLL
CBOEro 3HaHMS U HE3HAHMS, HOBBIX NO3HABATEI/ILHBIX 3a/1a4 U CPE/ICTB A1 X
JOCTHIKCHHS,
— 1leJIeyCTPEMJIEHHOCTD B TOMCKAX W IPHHATHH pelleHHH, cCO0Opa3suTeIbHOCTD U
HHTYHIHNS, Pa3BUTOCTb MPOCTPAHCTBEHHBIX IIPEICTABICHMI; CMIOCOOHOCTL BOCHPHHHMATE
KpacoTy U TapMOHHUIO MUpa;

* IPeAMETHBIX:
— c(hOpPMHPOBAHHOCTD TPEICTABICHUH 0 MaTEMaTHKe KaK YaCTH MHPOBOH KyJIbTYpPbl H MECTE
MaTeMaTHKH B COBPEMEHHOI LHBHIM3AIMH, CII0CO0ax ONUCAHMs SIBICHHH peajbHOro Mupa
HA MATEeMaTHYECKOM S3bIKE;
— ¢hOpPMHPOBAHHOCTH [PEJCTABICHHI O MATEMaTHYECKUX [MOHATHAX KaK BAKHCHIIMX
MaTeMaTHUYECKUX MOIENIX, MO3BOJSIOIMX OIMChIBATH M H3y4yaTh pasHble MPOLECCHI H
ABJICHHS; TMOHHMAHWE BO3MOJKHOCTH aKCHOMATHYECKOIO IMOCTPOEHUS MaTeMaTHYEeCKHX
TEOpUit;
— BJAaJCHHE METOJaMM JOKa3aTeJIbCTB W QJIrOPUTMOB PCLICHHS, YMEHHE HX IPUMEHATD,
IIPOBOIHTH JIOKA3aTe IbHbIE PACCYIKIEHHs B XO/I€ PEIIEeHUs 3a/1ay;
— BJaJeHHE CTAHJAPTHBIMH MpHEMaMM pPELICHHS palMOHAIBHBIX U HPpAlMOHATBHBIX,
[OKa3aTeNbHbBIX, CTENEHHBIX, TPUTOHOMETPHUECKUX YPaBHEHHH M HEPaBEHCTB, HX CHCTEM:
MCIIOJIb30BaHUE TOTOBBIX KOMITBIOTEPHBIX [IPOrPaMM, B TOM YHC/IE JUIA TTOMCKA MYTH PEIICHHs
M WIUTIOCTPALMK PELIEHHs YPABHCHUN U HEPABECHCTB,
— ¢(hOpMHUPOBAHHOCTH MpeJICTaBIEHNUH 00 OCHOBHBIX TMOHATHAX MATEMAaTHYECKOIO
aHalIM3a M WX CBOWCTBaX, BJIAJICHHE YMEHHEM XapakTepH3oBaTh MoBelAeHHe (yHKIMII,
HCII0JIb30BAHUE MOJIYUYEHHBIX 3HAHUH Ul ONMCAHUS U aHAIH3a PEallbHbIX 3aBHCHMOCTEH:
— BIIAJICHHE OCHOBHBIMH MOHSTHSAMM O IUIOCKHX M IIPOCTPAHCTBEHHBIX T€OMETPHYECKHX
gurypax, MX OCHOBHBIX CBOHCTBax; CQOPMHPOBAHHOCTH ~ YMEHHs  pacIlO3HaBarh
reoMeTpuueckue (GUrypnbl Ha uepTekax, MOJENAX M B PEAILHOM MHpe; MPUMEHCHHE
M3Yy4YEHHbIX CBOMCTB reoMeTpryeckux GUryp u Gopmys Ui peLieHHs FTEOMETPUYECKHUX 3a/1a4
1 3aj1a4 C MPAKTHUECKUM COJAEPIKAaHHEM;
— ¢(hOPMHPOBAHHOCTD MPEACTABICHHH O NpoLeccax U ABICHHAX. HMEIOLIUX BEPOSTHOCTHBIH
XapaxkTep, CTATHCTHYECKUX 3aKOHOMEPHOCTAX B pealbHOM MHpE,
OCHOBHBIX MOHSITHSIX JIEMEHTAPHOH TEOPUH BEPOSTHOCTEN; YMEHHI HAXOIMUTD H
OLICHHUBATb BEPOSTHOCTH HACTYILICHHS COOBITHI B IPOCTEHLIMX IMPAKTHYECKUX
CHTYyalMsIX U OCHOBHbIE XapaKTEPUCTHKH CITy4YaiHBIX BEJIHMYMH;
— BJIaJICHHE HABBbIKAMH MCII0JIb30BAHHS FOTOBBIX KOMIIBIOTEPHBIX IIPOrPAMM IIPH
peLIeHHH 3a1aY.

1.4. KoainmyecTBO 4acoB HA OCBOEHHE IIPOrPpaMMbl y4eOHOH AHCUHIIIHHBI:
MaKkcHUMaIbHOH yueOHOI Harpy3ku oOyuatomerocs - 3514ac, B TOM 4ucle:

00s3aTeabHOM ayAMTOPHOH yueOHOH Harpy3ku oOyyaroierocs - 234 yaca,
caMocTosTeIbHON paboTel oOyyatomerocs -1174acos.



2. CTPYKTYPA U COJIEP’KAHUE YYEBHOM ANCUHUILIVHBI

2.1. O6bem yuedHOIl AUCHMIIHHBI H BHABI y4eOHOH padoTsl

Bujx yuednoii padornl

Oovem uacos

MaxkcumaabHasi yuedHasi Harpyska (Bcero) 351
OosizaTenbHAast ayANTOpHAas yueOHast HArpy3Ka (Bcero) 234
B TOM YHCJIE:

TeopeTnueckoe 00yueHue 118

MPaKTHYECKHE 3aHATUS 116
CamocrosiTesqibHast padora o0y4daromerocs (Beero) iy
B TOM YHCJIE:

camocTosATenbHas  paboTa Hal  MHAMBUAYAJIBHBIM  HUCCIIEIOBaHHEM 40
(npoekTom)

BHEAYIHTOPHAsl caMOCTOsTeNIbHAsA paboTa 77
Hmoeosas ammecmayus 6 (hopme: IK3AMEH
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJ0OB YYEBHOM JIESTEJILHOCTH

CTYJAEHTOB

Conepxanne 00y4eHHsI

XapaKkTepHCTHKA OCHOBHBIX BH/I0B JeATEILHOCTH CTY/AeHTOB (Ha
ypoBHE YueOHBIX JelicTBHI)

Beenenue

O3HAaKOMJIEHHE C POJIbIO MATEMATHKHU B HAYKe, TEXHUKE, SKOHOMHKE,
MH(OPMAIIMOHHBIX TEXHOIOTHAX U MPAKTHYECKOH e TeIbHOCTH.
O3HaKOMJIEHHE C LEJSIMU U 3a]ja4aMy H3ydeHHs MaTEMATHKH [IPH
ocsoenuu npodeccuii CI10 u cnermansrocteit CI1O

AJITEBPA

Passurthe rnonaTus
0 YHCIIe

BeinmoaHeHe apupMeTUIeCKUX AEHCTBUN Hall YMCIaMH, COueTast
YCTHBIE ¥ [THCbMEHHBIE ITPHEMBL.

Haxosx1enne npuOIuKEeHHBIX 3HAUCHUH BEJIMYMH B TOTPELIHOCTEH
BLIYMCIIEHHH (aOCOIOTHON U OTHOCHTEIIBHOM ); CPaBHEHHE HYHUCJIOBBIX
BbIPAKEHHH.

Haxosxnenne omMO0K B peo0pa3oBaHUsIX U BIYUCICHHAX (OTHOCHTCS

KO BCEM ITYHKTaM IpOrpaMMbl)

Kopuu, crenenn,
norapu(mbl

O3HaKOMJICHHE C MOHATHEM KOpHS n-H CTENEHH, CBOMCTBAMHU
paJiMKaioB U MpaBUjIaMK CPaBHEHHUS KOPHEH.

dopMyIpoOBaHKE OIpe/ieIeHHs] KOPHS H CBOWCTB KOPHEH.
Beruncnenye 1 cpaBHeHHE KOPHEH, BBIMOJHEHHE MPUKHIKH 3HAYECHUS
KOPHSL.

[IpeoGpa3zoBanue YUCIOBBIX H OYKBEHHBIX BBIPAKEHUH, COAEPIKALIMX
paalKalbl.

BhinosHeHne pacyetoB 1o GopMyJiaM, CoAepKallliM paarKabl,
OCYLIECTBIISIsl HEOOXOAMMBIE MTOJICTAHOBKH M TIPE0OPa3OBaHHUS.
Onpeenenne paBHOCHIBHOCTH BBIPAyKEHHMH ¢ pajuKanamy. Peenue
UPPALMOHATBHEIX YPABHEHHH.

O3HaKOMJICHHE C [TOHATHEM CTEIIEHH C JIHCTBUTE/ILHBIM II0KA3aTeJIeM.
Haxoxnenye 3Ha4eHU CTEMEHH, HCTIONB3YS MPH HEOOXOIUMOCTH
HHCTPYMEHTAJIbHbBIE CPEJICTBA.

3anuchiBaHKE KOPHSL 1-il CTENEHU B BHJIE CTEIIEHH C JIPOOHBIM
nokasaresjem ¥ HaodOpoT.

QopmyIHpOBaHUE CBONCTB cTeneHel. Boruncienue crenenei ¢
palHOHAIBHBIM [10Ka3aTesIeM, BBINMOIHEHHE IPUKHUIKH 3HAYCHHS
CTENEeHH, CPABHEHHUE CTENEHEH.

[IpeoOpazoBanue YUCIOBBIX H OYKBEHHBIX BBIPAKCHHH, COACPKALTHX
CTEIeHH, IPUMEHsst CBOHCTBA. PereHue 1oka3aTebHbIX YPaBHEHHUH.
O3HaKOMJICHHE C IPUMEHEHHEM KOPHEH M CTEIICHEH MPH BEIYHCIEHHH
CpelHHX, JEe/ICHHH OTPe3Ka B «30JI0TOM CedeHun». Penenue
NPHKJIA/IHBIX 3a/1a4 Ha CJIOJKHBIE IIPOLIEHThI

[TpeoOpasoBanue
ajreOpanyecKux
BbIpaKEHU M

Brinosnenue npeobpa3oBaHuii BeIpaKeHUH, IpUMeHene Gpopmy,
CBSI3aHHBIX CO CBONCTBaMH CTeNeHel u norapudmos.

Onpenenenne 001acTH AOMYCTUMBIX 3HAUCHHUH JTOrapu(pMUIECKOro
BbIPAYKCHHSL.

Perenue siorapu(pMu4IeCcKuX ypaBHEHUN

OCHOBbI TPHT'OHOMETPHUHU

OCHOBHBIE TOHATHSA

M3yueHue painanHOro METOd U3MEPEHHUs YITIOB BPALIEHHS 1 UX
CBSI3U ¢ rpaaycHoii Mmepoi. M3o0paxenue yriios BpauleHus Ha
OKPYIKHOCTH, COOTHCCCHHE BCIIMYHHEI YI'J1a € €ro PacioIOKEHHEM.
DopmyIMpoBaHHe ONpeae/eHUI TPHTOHOMETPHUCCKUX (DyHKIMH 11
YIJIOB [IOBOPOTA U OCTPBIX YTIIOB MPSAMOYTOABHOIO TPEYrOJIbHHKA U
00BICHEHNE HX B3aUMOCBSI3H

Ii#



OcCHOBHBIE

[TpuMeHeHHe OCHOBHBIX TPUTOHOMETPHYECKHUX TOXKIECTB I

TPUTOHOMETPHUECKHE BBEIYHMCIICHUS 3HAYEHU I TPUrOHOMETPHYECKUX (DYHKIMH 10 OJTHON U3
TOXKECTBA HUX

[peobpazoBanus W3yuenne OCHOBHBIX (POPMYJI TPHTOHOMETPHH: HOPMYJIBI CIIOKECHHS,
MPOCTEHIINX YIBOGHHS, Tpe0Opa3oBatus CyMMbl TPHTOHOMETPUYECKUX (YHKLHH B
TPUTOHOMETPHUECKUX TMpOU3BEICHHE U NIPOM3BEICHUS B CYMMY H IPUMEHEHHE MTPH i
BbIpAKEHHUH BLIYMCIIEHWH 3HAYEHUS] TPUTOHOMETPUYECKOTO BBIPAKEHHUS U

YIPOLIEHHUS €T0.
O3HAKOMJIEHHE CO CBOMCTBAMH CHMMETPHH TOUYEK Ha eJHHUYHOH
OKPY/KHOCTH U [IPHMEHEHHE HX JUIsl BbIBO/1a HOPMYII IPHBE/ICHNUS '

[TpocTteiimmue
TPUTOHOMETPHYECKHE
yYpaBHEHHsI B HepaceHcmed

Perenne no popMy/1aM d TPUTOHOMETPHYECKOMY KPYTY MPOCTEHIINX
TPUTOHOMETPUYECKHX YPAaBHEHHUH.

[IpuMeneHne 0OLIMX METONOB PelIeHHs ypaBHEHUH (MIPUBEICHUE K
JIMHENHOMY, KBapaTHOMY, METO/l pa3/I0XKeH sl Ha MHOKUTEIIH,
3aMEHBI [IEPEMEHHOIT) TPU PELIEHUN TPUTOHOMETPUIECKHUX
YpaBHEHHIH.

VMeHHe OTMEHaTh Ha KPYre PelieHus MpoCTeNnIInX
TPUIOHOMETPUYECKUX HEPABECHCTB

APKCHHYC, apKKOCHHYC,
ApKTAHI€HC YKC/Ia

O3HaKOMJIEHHE C OHATHEM 00PAaTHBIX TPUTOHOMETPHUCCKHX
(YHKIMH.

WM3yyenue onpeneaeHuil apkCHHYca, apKKOCHHYCa, apKTaHIeHea
ymcia, popMyIHpOBaHHE HX, H300paKeHHE Ha €MHUYHOM
OKPY’KHOCTH, TIPHMEHEHHE NIPH PEIICHHH YPABHEHUH

GYHKIUU, UX CBOUCTBA U TPAOUKHU

DOyHKLIHH.
[lousitue o
HeNpPephIBHOCTH (PYHKIIMH

O3HaKOMJICHHE C MOHATHEM NEPEMEHHO, IIpUMEpaMH 3aBUCHMOCTEH
MEJ/1Y NePEeMEHHBIMH.

O3HaKOMJICHHE ¢ TIOHSTHEM TpaduKa, OIpe/le/IeHHe IPUHAUICKHOCTH
Touku rpapuky Gyukiuu. Onpeaenenue no Gopmyne npocTeniei
3aBHCHMOCTH, BU/Ia ee rpaduka. BeipaxkeHue 1o Gopmye 0aHOH
IIEPEMEHHOMN Yepes3 Jpyrue.

OsnakoMiIeHHE ¢ onpeaenenneM GyHKUHH, (POPMYTUPOBAHHIE €TO.
HaxosaeHue 061acTi onpejiesieHust B 00J1acTH 3HaYeHHH QYHKIHH

CaoiicTBa PyHKIHH.
['paduueckas
uHTeprnpeTanus. [Ipumepsr
(G yHKIMOHAIBHBIX
3aBHCHMOCTEH B pealibHbIX
nponeccax U ABJICHHAX

O3HAaKOMJIEHHE ¢ TpuMepaMi (PYHKIIHOHATBHBIX 3aBHCUMOCTEH B
peabHbIX Ipolieccax U3 CMEXKHbIX TUCLHUIUIHH.

O3HaKOMJIEHHE C JI0Ka3aTeIbHBIMHA PACCYKAEHUAMH HEKOTOPBIX
CBOMCTB JIMHECHHOH M KBagpaTHUHOH QyHKIMH, IPOBEACHHE
HCClIe10BaHHS JIMHEHHOM, KYCOYHO-TIMHEHHOMH, 1pOOHO-THHEHHOH U
KBaJIpaTHUHOI (yHKIMI, nocTpoenue ux rpadukos. [locrpoenne u
YTeHHE

rpadukos Gynkuuii. McenenoBanne QyHKLIHH.

Cocrapienue BHA0B (YHKIHI 110 JJaHHOMY YCJIOBHIO, PEILIEHHE 3a1a4
Ha 9KCTPEMYM.

Beinonxexue npeobpasoBanuii rpadguka GyHKLUNH

OOGparHble QyHKLHH

Wsyuenue noussmus obpamuoit (pynxyuu, orpesieeHne Bu/ia u
nocmpoenue epaguxa o6pamHoil GyHKyuu, naxodxcoenue ee obracmu
onpedenenus u obaacmu sHavenuil. IlpuMeHeHne cBOHCTB QyHKINN
[IPH HCCIICIOBAHUM YPAaBHEHUH U PEIIEHHH 3a/1a4d Ha 3KCTPEMYM.
O3HaKOMJICHHE C TIOHATHEM CIIOKHON YHKIIMN

CreneHHsle,
IMoKa3aTecJIbHbIC,
Jorapu(p)MUUEcKue u

Beruncnenue 3naueHul QyHKUMH 110 3HAYEHHUIO apryMeHTa.
Ornpe/iesieHne MOJIOKEHNS TOUKH Ha IpapHKe 10 ee KOOpJAWHATaM H
HAo00POT.
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TPUTOHOMETPHUYCCKHE
byuxuuu. OGparHbie
TPUTOHOMETPUUYECKHE
byHKUHH

Wcnosnb3oBanue CBOMCTB (DYHKIUHN [l CPAaBHEHUS 3HAYEHUI CTeneHen
u orapu(pmos.

[TocTpoenne rpauKOB CTEMEHHbIX H JorapuGMuuecKuX QyHKIUH.
Pelienye moxa3aTeIbHbIX U JOrapuPMHUECKUX YPAaBHEHUH H
HCPAaBCHCTB 10 H3BECTHBIM aIropruTMaM.

O3HAaKOMJIEHHE C TIOHATHEM HEMPEPLIBHOM NMEPUOIMUYECKOH (QYHKIIMH,
(dopMyIHpOBaHHE CBOHCTB CUHYCA H KOCHHYCA, TOCTPOCHHE HX
rpapuKoB.

O3HaKOMJIEHHE ¢ MOHATHEM IAPMOHMYECKUX KOJIeOaHHH U IpUMEpaMH
rapMOHHYECKHX KOIEeOaHHMI /151 OIMCAHUS IPOLECCOB B (PU3UKE U
ApYrux 001acTsaX 3HaHHUS.

O3HaKOMJICHHE C IOHATHEM Pa3pbIBHON NMEPHOIHYECKOH (yHKIIHH,
(opMyIMpOBaHHE CBOMCTB TAHIE€HCA M KOTAHI'€HCA, IIOCTPOCHHE HX
rpaguKos.

[TpumeHeHue CBONCTB (pYHKLMH [UIsl CpPABHEHHUS 3HAYCHHUH
TPUTOHOMETPUYECKUX (DYHKIMH, PELIEHUs] TPHTOHOMETPHUECKUX
YpaBHEHHUI.

ITocmpoenue 2paghpuxos 06pamHbLX MpUOHOMEMPUYECKUX QYHKYUL U
onpeoenenue no epaguxam ux c6oucms.

| Beimonnenue npeobpazosanus rpaQukos

HAilAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnenoBaTe/ILHOCTH

O3HaKOMJICHHE C MOHATHEM UUCIOBOMH MOC/IEN0BATEIBHOCTH,
cnoco0aMy ee 3a1aHusl, BBIYUCICHUAMH €€ YJIEHOB.
OzHakomienue ¢ NoHsIMueM npeoeia nOCi1e008amelbHOCH.
O3HaKOMJICHHE ¢ BHIYUCICHUEM CYMMBI OECKOHEYHOIO YHCIIOBOTO
psia Ha MpUMepe BbIYMCIICHUS CyMMbl OECKOHEYHO YOBIBAOIIEH

| TEOMETPHYECKON IIPOIPECCHH.

Perenue 3aaa4 Ha npuMeHeHHE (POPMYJIbI CYMMbI OECKOHEYHO
yObIBaIOLIEH reOMETPHUECKOH ITPOrpeccuu

[TpousBojaHas u ee
pUMeHeHHe

(O3HaKOMJIEHHE C TIOHATHEM IIPOM3BOIHOM.

N3yuenue 1 GopMyJIMpOBAHNE €€ MEXAHHUYECKOIO M F€OMETPUUECKOro
CMBICJIA, H3YYeHHE alITOPUTMA BBIYMCIIEHHUS IIPOU3BOHON Ha IIpUMEpe
BBIUMC/ICHHS MTHOBEHHOM CKOPOCTH H YIJIOBOTO K02 pHLHeHTa
KacaTejbHOMH.

CocTasiieHHe YpaBHEHHs KacaTelbHOH B 0011IEM BHJIE.

VYeBoenne npasuil auddepeHinpoBanus, TaOaMIbI IPOU3BOIHBIX
3MeMeHTApHbIX QYHKIH, TpuMeHeHune st AnddepeHIHpoBaH S
(GyHKUIMH, cocTaBIeHUs YPABHEHNs KacaTeIbHOM.

M3yueHue TeopeM 0 CBSI3H CBOHCTB (PYHKLMH M IIPOU3BOIHOM,
(GopmyIHpOBKa HX.

[IpoBejieH#e ¢ MOMOLIBIO POM3BOIHON HCCIEI0BAHUS (PYHKLIHUH,
3a1aHHOH (POPMYIIOH.

| YcTaHoBneHHe CBSI3H CBOHCTB (DYHKIIMK U TIPOHU3BOJIHOMN MO MX
rpagukam.

[IpuMmeHeHre MPOU3BOAHON U1 PELIEHUs 3a1a4 HAa HAX0XKICHHE
HanOOJIbLIero, HAMMEHBIIIETO 3HAYSHHS U HAa HaXOXKIEHHE SKCTpeMyMa

[IepBooOpasnas
U MHTErpa

O3HaKOMJICHHE ¢ MOHATHEM MHTErpajia U nepBooOpa3Hoi.
M3yuenue npaBuiia BbIYHCICHUs TIEPBOOOPA3HOM U TEOPEMBI
Hbrorona— Jleitbnuna.

Perienue 3aga4 Ha CBsI3b NEpBOOOPA3HON U €€ MPOU3BOIAHOM,
BBIYHCJICHUE NTepBOOOPA3HOM A1 JaHHOH (YHKIUH.
Perienue 3a1a4 Ha IPHMEHEHHUE HHTErpajla Ui BbIYUCICHHS
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(u3MyecKuX BEJIMYUH U MIOaaeit

YPABHEHHWS H HEPABEHCTBA

VYpaBHEHHUS M CHCTEMBI
YpPaBHEHUI.
HepaBencrsa 1 cucremsl
HEPABEHCTB C JIBYMS
NepeMeHHBIMA

O3HakoOMIIEHHE ¢ IPOCTEHIIUMH CBEJACHUAMHU O KOPHAX
anreOpanyecKuX ypaBHEHHH, TOHSTUSIMHI HCCIIEIOBAHUS yPaBHEHUH U
CHCTEM YpaBHEHUI.

M3ydenne TeOpuH paBHOCHJIBHOCTH YPaBHEHUH U €€ MPHUMEHEHHS.
[ToBTOpeHHe 3amucH pelIeHus CTaHIapTHBIX YPaBHEHHUH, TPHEMOB
npeoOpa3zoBaHus ypaBHEHUI /15 CBE/ICHHUS K CTAHAAPTHOMY
YPaBHEHHIO.

Perenne pannoHanpHeIX, HPpallHOHATIBHBIX, IOKA3aTENIBHbIX U
TPUTOHOMETPHYECKHUX YPABHEHUH U CHCTEM.

Mcnonb3oBanue CBOHCTB U rpa(uKoB QYHKIMHI JUIS pELIEHUs
ypaBHeHui. [ToBTOpeHrE OCHOBHBIX MPHEMOB PEILCHHS CHCTEM.
PerieHne ypaBHeHUH ¢ IPUMEHEHHUEM BCEX NMPUEMOB (Pa3/ioKeH s Ha
MHOIKUTEIIH, BBE/ICHUSI HOBBIX HEU3BECTHBIX, I10/ICTAHOBKH,
rpapMuecKoro MeTo1a).

Pelenne cucteM ypaBHEHHIA ¢ IPUMEHEHHEM Pa3jIMUHbIX CIIOCOGOB.
O3naxomJIeHHe ¢ OOLMMH BOIIPOCAMHU PELIEHUS] HEPABEHCTB H
MCII0JIb30BAHKE CBOMCTB M rpaMKoB (QyHKLUH NPH PEIICHUH
HepPaBEHCTB.

Pelienne HepaBeHCTB M CUCTEM HEPABEHCTB C IPUMEHEHHEM
pa3IMYHBIX CITIOCOOOB.

[IpumeHeHHne MaTeMaTHYECKUX METOI0B JUIs PeLICHUs
COJICpIKaTeIbHBIX 3a/a4 U3 pa3IMUHbIX 00J1acTeil HAyKH M NPaKTHKH.
MuTepnpeTnpoBaHue pe3yibTaToB C YYETOM pealbHbIX OrPaHHYEHHUI

SJEMEHTBI KOMBUHATOPUKH, TEOPMH BEPOSITHOCTEH U CTATUCTHUKH

OcHOBHBIE MTOHSTHS
KOMOMHATOPHKH

M3yuenne npaBuia KOMOMHATOPUKH U TPUMEHEHUE MPU PELIEHHH
KOMOHHATOPHBIX 3a/1a4.

Petenne KoMOMHATOPHBIX 3a/a4 METOAOM nepebopa U Mo NpaBuIly
YMHOJMKCHHA.

O3HakOMJIEHHE ¢ MOHATHAMH KOMOMHATOPUKH: pa3MEILEHHIMH,
COUCTAHHUSIMH, NEPECTAHOBKAMH U POPMyIaMHU ISl HX BBIYHCIICHHS.
OObsicHeHUE U MPUMEHEHHE (POPMYJT A1 BBIYMCIIEHHS pa3sMELIEHHH,
MEePECTAaHOBOK M COUETAHUI IIPU PEIIEHUH 3a/1a4.

O3nakomiienue ¢ OunomoM Herotona u tpeyroasnukom Ilackans.
PelieHue npakTUYECKHX 3a/1a4 ¢ HCIOIb30BAHMUEM TTOHITHH M IIPAaBUII
KOM6HH8TOpHKI/I

DneMeHThl TeOpUH
BEPOSTHOCTEH

I/I3yqe}me KITAaCCHYCCKOT'O ONpPEIC/ICHHs BEPOATHOCTH, CBOMCTB
BEPOATHOCTH, TCOPEMbI O CYMMCEC BepDﬂTHOCTeﬁ.

PaCCMOTpCHHe [IPHMEPOB BLIMHCIICHU A BCpOSTHOCTCﬁ. Pemenue 3anau
Hd BbIYHCJICHHE BEPOHTHOCTeﬁ COOBITHH

[IpeacraBnenue qaHHbIX
(Tabauupbl, AMarpaMmbli,

rpaduku)

O3HaKOMJIEHHE C [PECTABICHUEM YHCIOBBIX JAHHBIX M HX
XapaKTepUCTHKAMH.

Penienune npaktiyeckux 3ajad Ha 00padOTKY YHCIOBBIX TaHHbIX,
BBLIMHCJIEHHE UX XdPaKTCPHCTHK

I'EOMETPUS

[Ipsimble U 1J1I0CKOCTH
B [IPOCTPAHCTBE

dopmynMpoBKa U NPUBEACHUE J10KA3aTEIbCTB IPU3HAKOB B3aHMHOTO
pacIooKeHUs IPAMBIX U II0cKocTel. Pacno3HaBanue Ha uepTexax u
MOOCIISAX Ppa3sIHYHBIX CJIyHacB B3aHMHOI'O pacIlOJIOMKCHHA ITPAMBIX H
TIOCKOCTEH, apryMEeHTHPOBAHUE CBOUX CYIKICHHH.

DopMmyHpoBaHUE ONPEAeICHHH, TPU3HAKOB M CBOMCTB Mapasljie/IbHbIX
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U MepIeHINKYISPHBIX TUIOCKOCTEH, ABYIPAHHbIX U JIMHEHHBIX YITIOB.
BbInosiHeHHe TOCTPOSHHUS YIJIOB MEXKILY HPSAMBIMH, IIPAMOH H
[JIOCKOCTBIO, MEIKIY MIOCKOCTAMH 110 ONHCAHHUIO U pacllo3HaBaHHE HX
Ha MOJIesX.

[IpuMeHeHHe NPU3HAKOB U CBONUCTB PACIOJIOKEHHUS MPAMBIX U
IUIOCKOCTEH MpH PeLCHUH 3aa4.

N3o0pakeHne Ha pUCYHKaX U KOHCTPYHPOBAHHE HA MOJENIAX
NEePIEHANKY/ISPOB H HAKJIOHHBIX K IUIOCKOCTH, IIPAMBIX,
MapaiesIbHBIX TJIOCKOCTEH, YITI0B MEXKy NPSIMOH U MJIOCKOCThIO H
000CHOBaHHE MTOCTPOCHHUS.

Perrenue 3a1a4 Ha BBIYMCICHUE T€OMETPHUYECKUX BETUYHH.
OnucbiBaHUE PACCTOSHUS OT TOUKH 10 IJIOCKOCTH, OT IPAMOM 10
IJIOCKOCTH, MEMAY IUIOCKOCTAMM, MEKIY CKPEIIMBAIOLIUMHUCS
[IPSMBIMH,

MEXKJ1y TPOU3BOJIBHBIMU (PUTYPaMH B [IPOCTPAHCTBE.
dopmynupoBaHue U 10Ka3bIBAHME OCHOBHBIX TEOPEM O PACCTOSIHUSIX
(TeopeM CyIIeCTBOBAHHUs, CBOHCTBA).

M3o00pakeHne Ha YepTexKax U MOAEISIX pacCTOAHUS U 00OCHOBAHHE
CBOMX CyaeHuit. Onpese/eHHe U BEIYUCICHHE PACCTOAHUI B
npoctpancTse. [Ipumenenue GopMysl 4 TEOpEM IUIAHUMETPHH IS
peleHus 3a1ad.

O3HAKOMJICHHE C MOHATHEM NapaJlJIeIbHOI0 IIPOCKTHPOBAHMS U €r0
cpolicTBamMu. PopMyIUposaHUe meopemvl 0 NIOWAOU OPMOLOHAILHOU
HPOeKYUU MHOCOYZOJIbHUK.

[IpumeneHne TeopuH A1 000CHOBaHHSA MOCTPOCHUH U BHIYHCICHHH.
ApPryMeHTHPOBaHHE CBOMX CY/KJICHHH O B3aMMHOM PacroJIOKeHUH
NPOCTPAHCTBEHHBIX PUIYP

MHoOrorpaHHMKH

OmnucaHue U XapaKTepPUCTHKA Pa3/InYHbIX BUJI0B MHOIOIPAHHHUKOB,
[EepPEYUCIICHHE UX HJIEMEHTOB U CBOMCTB.

M306pakeHrne MHOrOrpaHHUKOB U BBIITOJHEHHE ITOCTPOEHHS Ha
H300paKeHUAX U MOJIEJISIX MHOTOTPAHHHUKOB.

BerumcieHue THHEHHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypanusax, apryMeHTUPOBAHUE CBOUX CYKIECHHH.
XapakTepucTHKa U H300pakeHNUE CEUCHHUs, PA36ePMKU
MHO202PAHHUKOG, BbIYMCIIEHHE TUIOINANeH MOBEPXHOCTEN.
[locTpoenue npocTeiimx ceyeHui Kyba, npu3Mbl, TMPAMUJIbL.
[Ipumenenune GakToB U CBEICHUH U3 NIJIAHUMETPUH.
O3HaKOMJIGHHE C BHIAMH CUMMETPUH B IPOCTPAHCTBE,
(bopMypoBaHHUE ONPEACTICHHH 1 CBOHCTB. XapaKTepHCTHKA
CHMMETPHUH TeJl BPAICHUS U MHOIOIPAHHHKOB.

[IpumeHeHue CBONCTB CHMMETPHH IIPH PELICHUH 3a1a4.
HMcrnonb3oBanue NpUOOPETEHHBIX 3HAHUH [UIS HCCIICI0BAHUS H
MOJEIHPOBAHUS HECIIOMKHBIX 3a1ad.

M306paxenne OCHOBHBIX MHOTOTPaHHUKOB M BBINOJIHEHHE PUCYHKOB
110 YCJIOBHSAM 3aJa4

Tena u noBepxHOCTH
BpalleHus

O3HaKOMJICHHE ¢ BHIAMU TeJl BpalLleHus, (GopMyIupoBaHue UX
OIpeie/IeHH I U CBOMCTB.

DopMyTHPOBaHUE TEOPEM O CEUYEHHH 1I1apa IIOCKOCTHIO H IIJIOCKOCTH,
KacatesbHOMH K cdepe.

XapakTepucTHKa U H300pakeHue TeJl BpallCHUs, UX Pa3BEPTKH,
CEUEHHS.

Perenne 3a1ay Ha MOCTPOSHHE CEYEHHI, BBIYMCIIEHUE IIHH,
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paccTOosHHM, YrioB, miomajaeil. [IpoBeaenne nokazarensHbIX
paccy KIAeHHH IpU pelIeHnH 3a/1a4.

[IpuMeneHne CBOMCTB CHMMETPHH TIPH PELICHHH 3a1a4 Ha Teja
BpalleH#s, KOMOUHALMIO Tell.

M3006paxkeHne OCHOBHBIX KPYIJIBIX T€JI U BBIIIOJHEHHE PUCYHKA I10
YCJIOBHIO 331a4H

W3mepenus B reoMmeTpun

O3HaKOMJIEHHE C MOHSTHSIMH I1JI0IIAH 1 00BeMa, aKCHOMaMH |
CBOHCTBaMH.

Pelnienye 3aaa4 Ha BRIYMCIIEHHE TUIOMIAEH TITOCKUX QHUIyp ¢
[IPUMEHEHHEM COOTBETCTBYIOIIUX (HOPMYII M (PAKTOB U3 MJIAHUMETPHH.
M3ydenne TeopeM 0 BHIYHCICHHH 00BbEMOB IPOCTPAHCTBEHHBIX TEl,
pelleHKe 3a/1a4 Ha IpEMeHeHHe (pOopMyJ1 BEIYMCIEHHS 00BEMOB.
Wsyuenue (HOpMyI1 Tt BEIMHCIICHHS TIJI0IIA/EH TOBEPXHOCTEN
MHOIOIpPaHHUKOB H TeJl BpallleHHS.

O3HaKOMJIEHHE ¢ METOI0M BBIUYMCIICHHS IIJIOLIAAH TOBEPXHOCTH
cepsl.

Perienue 3a1a4 Ha BBIMMCICHUE TUIOIIAAEH ITOBEPXHOCTH
NPOCTPAHCTBEHHBIX TeJ

KoopauHaTh! 1 BEKTOPEI

O3HaKOMJICHHE C MOHATHEM BeKTopa. M3ydenune n1ekapToBOi CHCTEMBI
KOOPJAHHAT B IPOCTPAHCTBE, MOCTPOEHHUE I10 3alaHHBIM KOOPJAHHATAM
TOYEK W IJIOCKOCTEH, HaXOXkK/IeHHe KOOPIHHAT TOYEK.

HaxoxaeHne ypaBHEHHH OKPYIKHOCTH, cepsl, IJIOCKOCTH.
BeluncieHHe pacCTOSHUI MEKIY TOUKAMH.

M3yuenue cBOMCTB BEKTOPHBIX BEIMYMH, TPABUJI PA3I0KEHHS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, IPABHII HAXOKICHUA
KOOpPAHMHAT BEKTOPa B [IPOCTPAHCTBE, MPABUII JIEHCTBHI C BEKTOPAMH,
3a/IaHHBIMU KOOPAMHATAMH.

[TpuMeHeHHE TEOPUH MPU PELICHUH 3a/1a4 Ha JIEHCTBHS C BEKTOPAMH.
M3yueHune CKaJSIPHOTO MPOU3BEICHUS BEKTOPOB, BEKTOPHOIO
ypaBHEHHs IIPSAMOM U M10cKOCTH. [IpUMeHene TeOpHH [1PpU pelIeHHH
3aj1a4 Ha JACHCTBUS C BEKTOPAMH, KOOPJIMHATHBIA METOJI, TPUMEHEHHE
BEKTOPOB /15l BBIYUCIICHUS BEJIMUHH YIJIOB U PacCTOSHU.
O3HaKOMJIEHHE ¢ 10Ka3aTe/IbcTBAMHM TEOPEM CTEPEOMETPHH O
B3AMMHOM PACIOJIOKEHUH MPAMBIX H IJIOCKOCTEH ¢ HCMOIb30BaHHEM
BEKTOPOB
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4. YCJIOBUSI PEAJTU3AILIMY YYEBHOU JUCIHUITIIUHBI

4.1. TpeboBanusi K MUHHHMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecnedeHHIo
Peanusanus ydeOHOM QucUUIUIHHBL TpeOyeT Halnuus y4eOHOro kabHHeTa, B KOTOPOM HMEETCs
BO3MOKHOCTH 00€CIe4YnTh 00ydaromumMest CBOOOAHBIH J0cTyn B MIHTEpHET BO BpeMs y4eOHOro
3aHATHS H [1EPHO/I BHEYUEOHOH JeATeIbHOCTH.

OGOpy,‘lOB&HHe y‘ICﬁHOFO KaOHHeTa: TaGJ’IHHb!, AEMOHCTpPAallHOHHBIC YEPTECIKHBIC HHCTPYMCHTBIL,
MOJEIH MMPOCTPAHCTBEHHBIX TEJl , TUIAKTHYCCKHE MaTCPpHaAllbl,
1\1YﬂbTHM€}lHﬁHﬂH YCTaHOBKa C BHACOIIPOCKTOPOM.

4.2. Undopmannonnoe odecneyeHue odyueHus
IlepeueHb pexoMeHayeMbIX YUeOHBIX H3IAHHIL, 10MOTHHTEIBLHOI JIUTEPATYPbI:
OCHOBHBIC HCTOYHHKH!

1. Mopakosuu A.I'.AnreGpa u Hauasia Mmatemarudeckoro ananusa. 10-11 kinacesr. B 2 4. Y
1. YueOuuk as yyaiuxcsi o6pa3oBaTeIbHbIX yUpeKAeHU (6a30Bb1il ypoBeHb) — 13-¢
u3.. crep. — M. : Muemosuna, 2012. -. 400 c.: un.ISBN 978-5-346-01992-3.

2. Mopakosuu A.I'. AnreGpa u Hauana MatemaTddeckoro aHanu3sa. 10-11 xmaceel. B 2 4. 4
2. 3aj@uHKK U yYaluxcs 00pazoBareibHbIX yupekieHHii (0a30BbIi ypoBeHb) 1101 pel.
A.I'' Mopakosuya. — 13-e u3g., crep. — M. : Muemosuna, 2012 — 271 c.: un. ISBN 978-5-
346-01993-0.

3. Tloropenos A. B. T'eometpusi: 10 - 11 knaccsl : yueOHHK juist 001e00pa3oBaTeabHbIX
oprann3aiuii: 6a3oBblit U npoduieHeIi yposHu / A. B. Tloropenos .— 13-e u3x. —
Mocksa : [Tpocseienne, 2014 .— 175 c. : un. — bubnuorp.: ¢. 172-173 .— ISBN 978-
5-09-032026-9.

4. Maremaruka : yueO. [uist yHaluxcst yupexkaeHuit cpe. npod. obpazosanus / A. I
JlykankuH. - M. : ['DOTAP-Meaua, 2014. - 320 c. - ISBN 978-5-9704-3094-1.

ﬂ,OHOJ’[H HTEJIbHBIC HCTOYHHKH!

1. Bammaxos M.M. Maremaruka: yueOHHK /7151 HAYaJIBHOTO U cpejl. npod. oOpazoBaHHs./
M.U. Baimakos. - - 9-e u3a. crep. — M.: Akagemus, 2014 — 251 c. ui.-
(ITpodeccuonansHoe obpazoBanue. ObueoOpazoBartenbHble AUcUUIIHHB) [SBN 978-5-
4468-0742-0.

2. baummakos, M.M. Marematuka. 3agaunuk: yueOHoe nocodue Ui Ha4aIbHOIo
npoeCcCHOHAIBLHOTO U cpeaHero npodeccuonanbHoro odpasosanus / M. U. bammakos
— 4-e n31., crep. — Mocksa : Akanemus, 2014 .— 414 c. : ui., Tadbir. —
(ITpodeccuonansHoe obpazoBanue. OOieobpazoBaTebHble JUCHUIINHBI) .— ISBN
978-5-4468-0722-2.

3. AunreOpa u Hayanma mMateMmarudeckoro aHaiusa. 10-11 kiacesl: yueOHUK U1
o0pazoBaTesIbHBIX OpraHU3aluii ¢ MPUIIOKEHUEM Ha 3JIeKTpoHHOM HocuTene. Iloa pe.
Konmoroposa A.H., 22-e uza. — M.: [Ipocsewienue, 2013. — 384 c.,ISBN 978-5-09-
031301-8, -. ISBN 978-5-09-031129-8 (CD-ROM).

4. Marematika B mpumMepax u 3agayax jjis noaroropku k EI'D u noctymnenuto B BY3: Yu.
noc./JI.T Slumenes, 2-¢ u3n., goin. - M.: By3osckuii yuebuuk, HUL] UHDPA-M, 20135. -
336 c¢.: 60x90 1/16 (Ileperniér) ISBN 978-5-9558-0401-9
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Wutepuer-pecypceel:

—_—

www.fcior.edu.ru (MHMOpMAaHOHHbIE, TPEHHPOBOYHBIE M KOHTPOJIbHbIE MATEPHAIBI).

www.school-collection.edu.ru (Eaunas xomiekuust Hu(poBbIX 00pa3oBaTe/IbHbIX
pecypcos).
http://www.studentlibrary.ru/ Dnekrponno-budamoreunas Cucrema « KoHcyibTaut

CrynenTtan.
http://e.lanbook.com/ Dnekrponnas GubnHoTedHas CHCTEMA H3/1aTeNIbCTBa «JIaHby.

http://www.biblio-online.ru/ DnekTpoHHO-O0HOIMOTEUHAs CHCTEMA.

http://znanium.com/ DneKTpoHHO-OMOIMOTEYHAas CHCTEMA.

http://www.iprbookshop.ru/ DiekTpoHHO-OHOIMOTEYHAs CHCTEMA.
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5. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOM

JUCTUITJINHBI

KOHTpOJ’lb H OLIEHKA Pe3yJIbTAaTOB OCBOCHHUA VqGGHOH JUCLHUIIIIMHbLI OCYHICCTBIIACTCA
[penojaaBaTesieM B IIPOLECCE [IPOBEICHUS TTPAKTHYCCKHX 3aHSATHH, TECT HpOBaHMs, a TAKIKC

BBITTIOJIHEHH A Oﬁ)fanOLHHMHCFI HHIABHIYAJIBHBIX 3a/IaHUM, HCCIIeIOBAHMM.

PesybTaThl 00y4eHHUsI
(0cBOCHHBIE YMEHHS, YCBOCHHbIE 3HAHNUS)

@®opMbI H METO/IbI
KOHTPOJISI U OLeHKH
pe3y/JbTaToB
00y4eHHs

— ¢OpMUPOBAHHOCTb MPEACTABICHUH O MaTeMaTHKe KaK HacTH
MHPOBO#l  KYJBTYpbl W MeCTe MaTeMaThkd B COBPEMEHHOM
[MBMJIM3ALIMH, croco0ax OMHCaHWs SBJIEHMH peajlbHOro MHpa Ha
MaTeMaTHYECKOM S3bIKE,

— ¢()OPMHUPOBAHHOCTD TIPE/ICTABICHHH O MAaTEMAaTHYECKUX IMOHATHAX
KaK BayKHEHIIMX MAaTeMaTHYECKHX MOJIENX, [I03BOJIAIONIMX ONHMChIBATD
W M3yuaTh pa3Hble MpPOIECCHl W SIBICHHSA, MOHMMAHHE BO3MOXKHOCTH
AKCHOMATHYECKOTO MOCTPOEHHS MaTEMATHYECKUX TEOPHH;

— BJaJleHHE METOJIaMH JI0Ka3aTelIbCTB U aJIFTOPUTMOB PELICHUs. YMCHHE
UX IIPUMEHATH, IPOBOIMTH [OKa3aTe/IbHbIE pACCykICHUA B XOIC
perenus 3aaaq;

— BJAJEHHE CTAHIAPTHBIMM IPHEMaMHU DPEUICHHSA paAllMOHATBHBIX H
MppALMOHATIBHBIX, TOKA3aTeIbHbIX, CTEIEHHBIX, TPHIOHOMCTPHHUCCKUX
YpaBHEHHH U HEPABEHCTB, HX CHCTEM; HCIOJIb30BaHHE TOTOBBIX
KOMIIBIOTEPHBIX TIPOrPaMM, B TOM YHCIIe [UIA MOUCKA IYTH PEIICHUA H
WJTIOCTPALIMH PELICHUS yPaBHEHHI U HEPABEHCTB,

—  c(OPMHPOBAHHOCTH TMPEJACTABICHUH 00 OCHOBHBIX TOHATHSX
MATEeMAaTHYEeCKOro aHajmu3a M MX CBOMCTBaX, BJIaJCHHE YMEHHEM
XapaKTepu30BaTh NOBeAeHHE (YHKIMH, HUCMOIb30BAHUE MOTYICHHBIX
3HAHMIL JIUIS OMHCAHHS M aHATM3a PeaTbHBIX 3aBUCHMOCTEH

— BJIaJICHUE OCHOBHBIMH IMOHATHUAMM O IUIOCKHX M NMPOCTPAHCTBEHHBIX
reOMETPUYECKHUX urypax, ux OCHOBHBIX CBOMCTBAX;
c(hOPMUPOBAHHOCTh YMEHHUS PAcliO3HABATh TEOMETPUICCKHE ¢dburyps! Ha
yeprekax, MOJAEIAX H B peajbHOM MHUpE; NMPUMCHCHHE H3YHCHHBIX
CBOMCTB reoMerpuueckux Guryp u  Gopmyia Julsl  PEIICHUSA
| reOMETPUUECKUX 3a/1a4 ¥ 3a/1a4 ¢ MPAKTHYECKUM COJICPIKaHUCM;

— c(OopMHpPOBAHHOCT TpPEICTABICHUH O Mpoueccax u  ABJICHUAX.
UMEIOIIHNX BEPOSTHOCTHBIH Xapakrep, CTATUCTUYECKHUX
3aKOHOMEPHOCTSX B peallbHOM  MHUpe,  OCHOBHBIX  HOHATHAX
37IeMEHTAPHOI TEOPHH BEPOSTHOCTEH; YMEHHH HAXOMMTh U OLCHUBAThH
BEPOATHOCTH HACTYILICHHS COOBITHH B IPOCTCHIIMX INPAKTHYCCKUX
CHTYallMAX 1 OCHOBHBIC XapaKTEPUCTHKHU CIy4aiHbIX BEJMIUH,

— BJlaJIcHHE HaBBIKAMU HCIOJIb30BAHHSA TOTOBBIX KOMIIBIOTEPHBIX

IPOrpaMM MU pEIICHHH 3a/1ay.

Cavocmosimeliblble
1 KOHMPOJIbHbLE
pabomul,
UHOUBUOYATbHBLE

3A0AHUA.

IK3AMEH.
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