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1. HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma o6meoOpa3oBatenbHoro ydebnoro mpeamera OVIL04 VYV
«Marematukay TpeIHAa3HAYCHA IS M3YyYCHHs MaTeMaTUKH B MPOodeCcCHOHATBHBIX
0o0pa30BaTeIbHBIX OpPraHU3alUaX, PeaTu3yoIUX 00pa30BaATENbHYIO POTPaMMY CPEIHETO
oOumiero  oOpa3oBaHuss B MHpelenax OCBOGHHS  OCHOBHOM  MpoQecCHOHATbHON
obOpazoBatenpHolt mporpammbl  CITIO (OIIOIT CIIO) Ha 06a3e OCHOBHOro OOIIEro
oOpa3oBaHHsS TIPU  TOJATOTOBKE KBaTU(UIMPOBAHHBIX pabOYMX, CIyXallkuxX |
CHELUAIIMCTOB CPETHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii @DI'OC cpemnero o61Iero
o0pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COJACPKAHUI0 U pe3yJibTaTaM OCBOCHUS
y4eOHOTO TMpeameTa «Maremarnka», B COOTBETCTBUM ¢ PeKOMeHIanusaMu TI0
OpraHu3alliyd TMOJIyYEHHUs CpeaHero oOmiero oOpa3oBaHHs B TIpeleiax OCBOCHUS
o0pa3zoBaTeNbHBIX MPOrpPaMM CpeAHEero mnpodeccuoHanbHOTO 00pa3oBaHus Ha 0Oaze
OCHOBHOT'O 00111ero 00pa3oBaHusl ¢ y4eToM TpeOoBaHUM (eaepaabHbIX TOCYAaPCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB M MOJyYaeMOM MPOPECcCUu WM CHEUATbHOCTU CPEIHETO
npodeccronansHOT0 00pazoBanus (MUCchbMo JlernmaprameHnTa rocyJapCTBEHHON MOTUTHKY B
cdepe moarotoBku padouux kaapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259).

Copeprxanue nporpaMMbl «MaremMaTrkay HaIpaBiIeHO HA TOCTUKEHUE CIIEIYIONMINX
LeJIe:

o oOecnieueHne c(HOPMUPOBAHHOCTU MPEJICTABICHUN O COLMAIIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (HhaKTOpaxX CTAHOBIIEHUS MATEMATHUKHU;

o oOecrieueHue  C(HOPMUPOBAHHOCTU  JIOTMYECKOTO,  AJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIILICHUS;

o obOecrnieyeHne CPOPMUPOBAHHOCTH YMEHUN MNPUMEHSTH TMOJTY4YEHHBbIE 3HAHUS MpPU
pEIICHUH Pa3INYHBIX 33]1a4;

o obOecrieueHre CHOPMHUPOBAHHOCTH TIPEACTABICHUNA O MaTEeMaTHKe KaK YacTH
00111eueI0BEYECKON KYJIBTYPhl, YHUBEPCAIHLHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SIBIICHUS.

B mporpammy BKIIOYEHO CcOJEp)KaHHME, HANpaBieHHOEe Ha (opMupoBaHue Yy



CTYJICHTOB KOMIICTCHIINH, HEoOXoauMbIX s kKadectBeHHOTro ocBoeHus OITOIT CIIO na
0a3e OCHOBHOTO 001Iero oOpa3oBaHUs C TMOJYYECHHUEM CpPEIHEro o0IIero odpa3oBaHMs,
IIPOrpaMMbl MOATOTOBKHU cliennanucToB cpeanero 3seHa (IIIICC3).

[Iporpamma yueOHOTO TmpeameTa «MaremaTtnka» SBISETCA OCHOBOW  JUIs
pa3paboTku pabouyux MporpamMm, B KOTOPBIX MNpodeccuoHanibHble 00pa3oBaTelbHbBIC
OpraHu3alMy, pealu3ylolre o0pa3oBaTeibHYI0 MPOrpaMMy  CpPEIHEro  oOIIero
obpazoBanusa B npenenax ocBoerus OIIOII CIIO nHa 0a3e oOCHOBHOTO 0OIIEro
o0pa3oBaHus, YTOUYHSIOT COJEpKaHUE Y4eOHOTO MaTepuaia, IMOCJIEI0BATeIIbHOCTh €ro
W3y4eHUs, pacrpesesieHne y4eOHbIX 4YacoB, BUIBI CAMOCTOSITENBHBIX PabOT, TEMAaTHUKY
pedeparoB (J10KIaI0B), MHAWBHIAYAIbHBIX MPOEKTOB, YUHUTHIBAs CHCIU(HUKY TporpamMm
MOATOTOBKM  CHELUMAIIUCTOB  CPEIHEr0  3BEHa, OcCBaWBaeMoW mnpodeccuu  Win
CHEUUATIBHOCTH.

2. ObIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

MaremaTuka siBasieTcs PyHIaMEHTAbHBIM 00111€00pa30BaTeIbHBIM MPEIMETOM CO
CJIO)KMBILIUMCSL YCTOMYMBBIM COJEpPKAHUEM M OOLIMMHU TPEOOBAHUSAMU K IOJATOTOBKE
00y4Jaromuxcs.

B  npodeccuoHanbHbIX  00pa3oBaTENbHBIX  OpPraHM3alMsgX,  PEATU3YIOLIUX
o0pa3oBaTeIbHYI0 MPOTPaMMy CpEeIHEro oO0miero oOpa3oBaHHUs B Mpeaesiax OCBOCHUS
OIIOII CIIO na 6a3e OCHOBHOro 001Iero oOpa3oBaHUs, U3yYEHHE MATEMAaTUKH HUMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT NPOQuIIsi MpohecCHOHATFHOTr0 00pa3oBaHusl.

[Ipu  ocBoenuu  cnemuaibHocTed  CIIO  TexHomoruueckoro  mpoduiis
npoeccHOHaIbHOTO 00pa3oBaHUsl MaTeMaTUKa Hu3ydaeTrcss  Oosee yriyOJIeHHO, Kak
npouiIbHBIA ~ y4eOHBIH  MpeIMeT, YUYUTHIBAOIIMNA  cHeNU(pUKY  OCBAUBAEMBbIX
CHEIUANbHOCTEH. DTO BBIpaXKAETCs B COJAEpkKAHUU OOYyYEeHHs, KOJIMYECTBE 4YacoB,
BBIICTISIEMBIX HA M3Y4Y€HHE OTHIEIbHBIX TEM MPOrpaMMbl, TIJyOMHE HX OCBOCHHUS
CTyJEHTaMH, OObEME U XapakTepe IPaKTUYECKUX 3aHsITHH, BHJIAaX BHEAyJIUTOPHOU
CaMOCTOATEIBHOI pabOTHI CTYIE€HTOB.

OOmume wenu wU3y4YeHUs] MaTEeMaTHKH TPAJAWLMOHHO PEaTU3yIOTCS B YETHIPEX
HaTpPaBICHUSIX:

1) ob1Iee npeacTaBiaeHue 00 UIEsIX U METO/IaX MAaTEMaTUKH;

2) HHTCJIJICKTYaJIbHOC PA3BHUTHUC,



3) OBJIaJIEHNE HEOOXOMMBIMA KOHKPETHHIMU 3HAHUSIMU U YMEHUSIMU;
4) BOCIIUTATEIHLHOE BO3/ICHCTBHE.

[Ipodunuzanus 1eneil mMaTeMaTHUYECKOTO OOpa30BaHUSI OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B  OpraHU3amuu  ydeOHOW  jesTenbHOCTH — oOydarommxcs.  Jls
TEXHOJIOTUYECKOro npoduiia npodeccuoHanbHOro 00pa3oBaHus BHIOOP LieNel cMelaeTcs
B TparMaTHYECKOM HAaMpaBJICHUH, NPEIyCMAaTPUBAIONIEM YCHICEHWE W PaCIIMpPEHHE
MPUKJIAJHOTO XapaKTepa M3y4YeHHs MaTeMAaTUKH, MPEUMYIIECTBEHHOW OpHUEHTAIlMM Ha
AITOPUTMHUYECKHIA CTHIIb TO3HABATEIHHOMN JIEITEILHOCTH.

N3yyenne ™areMaTukud Kak MNpOPMIBHOTO 0O0Ie00pa30BaTeIbHOTO y4eOHOTO
MpPEeIMETa, YYUTHIBAIONIETO CIIEM(PUKY OCBaMBaeMbIX cTyaeHTamu crenuranbHoctu CIIO,
o0ecreynBaeTcs:

e BBIOOPOM PA3IUYHBIX MOIXO0I0B K BBEJICHHIO OCHOBHBIX TIOHSITHIA;

o (opMHUpPOBaHHMEM CHCTEMBI YYEOHBIX 3aJaHui, oOecreuuBaroUUX S(HPEKTUBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

o oOoramieHueM CHEKTpa CTWJIEH Y4yeOHOU IEesSTENbHOCTU 3a CYET COIJIACOBAHUS C
BEYIIUMH JICATCIbHOCTHBIMH XapaKTEPHUCTHKAMU BBIOPAHHOM CITEIINATBLHOCTH.

[IpodunbHas cocTaBisiomas OTpakaeTcss B TpeOOBaHUAX K MOATOTOBKE
00y4Jaromuxcs B 4YacTH:

o O0mIel  CHUCTEeMBI 3HAHUW:  COJEp)KaTelIbHBIE  MPUMEPHl  HCIOJIB30BaHUS
MaTEeMaTUYECKUX UIEH U METOJ0B B TPO(hEeCCHOHATBHOM IeATeILHOCTH,

e YMEHHUU: pa3uvre B YPOBHE TPEOOBAHUH K CIOKHOCTH MIPUMEHSIEMBIX aJITOPUTMOB;

e TPAKTHUYECKOTO  HWCIIONB30BAHUS  NPHOOPETCHHBIX  3HAHUHM W YMCHHIMA:
WHIVMBUIYAIbHOTO y4eOHOTO OMbITa B IOCTPOEHWHM MAaTEMaTUYECKUX MOJIENEH,
BBITIOJTHEHUH UCCIIEIOBATEILCKUX MTPOSKTOB.

Takum oOpazoMm, peanu3ainus coaepKaHUS Y4eOHOTO TpeIMeTa OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapPaKTEPUCTUK YUeOHOU pabOThl, 3aBUCSIIUX OT
npodpuiss npodecCHOHANIBHOTO 00pa30BaHUs, TMOJIYUYEHHUS OIbITA HKCIOJIb30BaHUSA
MaTeMaTUKH B COJEPKATECIbHBIX M NPO(ECCHOHATHHO 3HAYMMBIX CHUTYalHsIX 10

CpaBHEHUIO ¢ (HOPMAIbHO-YPOBHEBBIMU PE3YNbTATUBHBIMU XapaKTEPUCTUKAMU OOyUEHHS.



ConepxaHue y4yeOHOro mpeaMmeTa pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiep>KaTeNIbHBIMU JTMHUSMU OOYYECHHUS] MAaTEMaTHKE:

e anreOpandyeckasl JMHUS, BKJIIOYAIONIAs CHUCTEMaTH3allUI0 CBEICHUM O YuCiax;
U3y4YeHHE HOBBIX M 0000IlEHHE paHee W3YYEHHBIX olepaluil (Bo3BeJEHHE B CTENEHb,
U3BJICUCHUE KOPHS, JorapuMupoBaHHe, CHUHYC, KOCHUHYC, TaHTE€HC, KOTaHT€HC U
oOpaTHble K HHUM); HU3YYE€HHUE HOBBIX BHJOB UYHCIOBBIX BbIpaXEHUM U (oOpMmYyI,
COBEPIICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB U BHIYUCIUTEIBHON KYJIbTYPhI, pACIIUPEHUE
U COBEPILECHCTBOBAHME aIredpanyeckoro ammnapara, cHOPMUPOBAHHOIO B OCHOBHOM
IIKOJIE, U €TO IPUMEHEHHUE K PEHICHNUIO MAaTEMATUYECKNX U ITPUKJIAIHBIX 33/1a4;

o TEOPETUKO-QYHKUIMOHANbHAS  JIMHUSA,  BKIIOYAIOIIAs ~ CUCTEMATH3alMi0 U
pacuIMpeHre CBEIEeHUW O (YHKIMSAX, COBEPIICHCTBOBAHHE TIpaPUUYECKUX YMEHUI;
3HaKOMCTBO C OCHOBHBIMH HJAESIMH M METOJaMH MaTeMaTHYeCKOTo aHaiu3a B oObeMe,
MO3BOJISIIONIEM  MCCJIEIOBAaTh  AJIeMEHTapHble (GYHKIMA W pelaTh IpocTeriime
reoMeTpudecKkue, (U3nUecKue u Apyrue NpuKiIaaHble 3a1a4u;

e JIMHUS YPAaBHCHUN W HEPABEHCTB, OCHOBAHHAS HA IOCTPOCHUM U HCCIEAOBAHHU
MaTeMaTUYECKUX MOJeNIel, TMepeceKarmascs ¢ anreOpandyeckol U  TEOPETHKO-
(YyHKUMOHANBHOW JIMHUSIMU W BKJIIOYAIOLIAsl PAa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU
anreOpanyeckux MNpeoOpa3oBaHUM ISl pElIeHHs] ypaBHEHHUI, HEPABEHCTB M CHUCTEM;
dbopMHpoOBaHUE CIIOCOOHOCTU CTPOUTh M UCCIENOBaTh MPOCTEHIINEe MaTeMaTH4YeCKue
MOJENN TNpPH PELUICHHH NPUKIAAHBIX 3a7ad, 3a7a4 M3 CMEXHBIX U CHEHHAIbHBIX
JUCLUILINH;

e TEOMETPHUYECKAs  JIMHMSA,  BKJIIOYAIONIasd  HAIJSIHBIE  TPEJICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypax W H3yYE€HHWE HUX CBOWCTB, (OPMHPOBAHWE U PaA3BUTHE
MPOCTPAHCTBEHHOI'O BOOOpPAXKEHHUsA, Pa3BUTHE CHOCOOOB T'€OMETPUUYECKUX H3MEPEHHUI,
KOOPAMHATHOTO M BEKTOPHOTO METOAOB JUIA PELICHHS MAaTEMAaTHYECKUX M IPHUKIIATHBIX
3a/1ay;

e CTOXAaCTHYECKasi JIMHUS, OCHOBAHHAas Ha pPa3BUTUU KOMOMHATOPHBIX YMEHHIA,
IIPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYKAIOIIETO
MUpa.

B miaHax nmporpammbl  y4yeOHBIW ~ Marepuand OpeacTaBieH B opMme



YepeayIOIIEeTrocss pa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIBbHBIX JHHUHN (aredpanyeckowu,
TEOPETUKO-(DYHKIIMOHATILHOM, YPaBHEHUU v HEPABEHCTB, reOMETPUYECKOM,
CTOXACTUYECKOI1), UTO MO3BOJSET THOKO UCIOJIb30BATh UX PACIOJ0KEHHE U B3aUMOCBS3b,
COCTaBIIATh PaOOUMii KaJCHAAPHBIN ITUTaH, MO-Pa3HOMY 4Yepeays ydeOHbIe TeMbl (TJIaBbI
y4eOHMKA), y4HUThIBass MTpoPuiab MpoPEecCHOHATBLHOIO 00pa3oBaHus, crHenuduky
ocauBaeMoi npodeccun CIIO mnm cnenuansHoctu CIIO, rmyOuHy n3ydeHus: maTepuana,
YPOBEHb MOJATOTOBKU CTYACHTOB I10 TIPEIMETY.

[Ipennaraempie B TeMaTHYECKUX IUIAHAX pa3Hble 00BEMBbI yueOHOTO BPEMEHM Ha
U3YUYEHHE OJHOM M TOH K€ TEeMbl PEKOMEHIYETCA WCIIOIb30BaTh JJI BBINOJIHEHUS
pa3IMYHBIX y4eOHBIX 3a/JlaHuil. TeM caMbIM pa3iauuus B TPeOOBAHUSAX K pe3ysibTaTam
0oOy4eHHsI TIPOSBITCS B YPOBHE HABBIKOB 10 PEIICHHIO 33Ja4 U OIBITE CaMOCTOSATEIbHOM
paboTHhL.

N3yuenne  obOmieoOpazoBaTebHOM  yueOHOro  mpenmera  «MareMaTtukay
3aBEpIIAETCS MOJBEJACHHEM WTOrOB B (oOpME 3K3amMeHa B paMKax MPOMEKYTOUYHOH
aTTeCTalluu CTYJIEeHTOB B mporecce ocBoeHus ocHoBHOW OIIOII CIIO ¢ momyueHuem
cpeanero oomiero oopazosanus (IITTKPC, TITICC3).

B pazgene mporpammbl «ConepkaHue y4eOHOTO TpeaMeTa» KypCHBOM BBIJIETICH

Marepuai, KOTOPbIM ITPU U3YYEHUH MAaTEMATUKU KOHTPOJIKO HE MOJICKUT.

3. MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIVIAHE

Vuebnniit mpeamer OVILL04 «Martematukay SBISIETCS Y4YEOHBIM MPEIMETOM
o0s3aTeNIbHON TpeaMeTHON obnactu «Maremaruka u uHpopmarukay PI'OC cpegHero

oO1ero ooOpazoBaHusl.

B npodeccuonanpHpIXx 00pa3oBaTENbHBIX OpraHU3alUsAX Y4eOHBIA MpeaMeT
OVIIL.0O4 «Marematuka» wu3ydaercs B 00I11€00pa30BaTEIbHOM IMKJIE y4eOHOTO IIaHa
21.02.06 MupopmallMoOHHbIE CUCTEMBlI OOECIIEUEHHS T'PaJOCTPOUTENBHONU AESITEIbHOCTH
Ha 6a3e OCHOBHOTO 00111eT0 00pa3oBaHUsI.

B yueOnbix mnanax IIICC3 yueOHbI nmpeameT «MaTeMaTrKa) BXOJMUT B COCTaB
oOmux 0011e00pa3oBaTeNbHBIX YYEOHBIX MPEAMETOB, (HOPMUPYEMBIX U3 003aTEIBHBIX

npeametHbix obnacteir @I'OC cpeanero o61miero oOpa3zoBaHus, JUIsl CIEIIMATIBHOCTEN



CIIO cootBetcTBYIOMIETO MPOodUs MPoheCCHOHATBHOTO 00pa3oBaHusI.

4. PE3YJIBTATBI OCBOEHHUS YYEBHOI'O ITPEAMETA

OcBoenue coaeprkanus yueOHoro npeamera OYI1.04 YV Marematuka oGecrieunBaeT
JOCTI)KEHUE CTYJACHTAMH CIIECIYIOIINX PE3YIbTaTOB:
*  JIUYHOCHIHBIX
- HABBIKM COTPYJIHMYECTBA CO CBEPCTHUKAMH, JETbMHM MJIAJIIEro BO3pacTa,
B3POCIBIMA B 00pa3oBaTeIbHOM, OOIIECTBEHHO ITOJE3HOM, y4eOHO-HCCIIe0BATEIbLCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSATEIbHOCTH;
~ HPABCTBEHHOE CO3HAHWE W TOBEJCHUE HAa OCHOBE YCBOCHHS OOIIECUEIOBEUYECCKUX
IICHHOCTEH;
~ TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YKCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUU BCEU JKM3HU; CO3HATEIIbHOE OTHOIIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBUIO YCIIECIIHON MPOGEeCCHOHAIBHOM U OOIIIECTBEHHOU JIESITEIIbHOCTH;
~ OCO3HAHHBIA BBIOOpP Oynaymiedl mnpodeccud U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPOo(eCcCUOHATBHON JIeATeTbHOCTH KaK
BO3MOXXHOCTH Yy4YacTHsl B PEHICHUH JIUYHBIX, OOIIECTBEHHBIX, TI'OCYJapPCTBEHHBIX,

OOIIEHAITMOHAIIBHBIX MPOOIIEM;

° Memanpedmemnbtx:

—~ YMEHHUE CaMOCTOATEIILHO OMNPENCTATh LEIU ACATEIBHOCTH M COCTaBJISATH IUIaHBI
JIEATEBHOCTH; CAMOCTOSITEJIBHO OCYUIECTBIISITh, KOHTPOJUPOBATH M KOPPEKTUPOBATH
JIESITEIIbHOCTh; MCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUISI IOCTUAKEHUS MTOCTAaBICHHBIX
nejaed W peajqu3aliu IUIAHOB JIEATENbHOCTH, BBIOMpATh YCIHCIIHbIE CTpaTervudl B
Pa3IMYHBIX CUTYaLHSX;

— BIIaJICHHE HaBBIKAMHU I103HABATEIBHOM, yUeOHO-HCCIICIOBATEIILCKON M ITPOCKTHOM
NeATeNIbHOCTH, HaBBIKAMHU pa3pelieHuss npo0ieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PENICHUS NPAKTUYECKUX 33/1a4, MPUMEHEHUIO
pa3IMYHBIX METOJIOB O3HAHUS,

~ TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHONM MH(POPMAIIMOHHO-TI03HABATEIHLHOM

ACATCIBHOCTH, BKJIIO4YaA YMCHHC OpPHUCHTHPOBATBCA B  PA3JIMYHBIX HCTOYHHKAX



uH(pOpMaI, KPUTHYECKU OIICHUBATh U MHTEPIPETUPOBATH MH(DOPMAIUIO, TTOTYYaAEMYIO
Y3 Pa3JINYHbIX HCTOYHUKOB;

~ BJIQJICHUE HaBBIKAMU IO3HABATEIbHOU PEIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX
JICUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAaHHM, I'PAHUL] CBOETO

SHAaHUA U HC3HAHUA, HOBBIX IMO3HABATCIbHBIX 3aAa4 U CPCACTB UX NOCTHUKCHMU.

o NpeOMemHbvix:
- c(pOpMUPOBAHHOCTD MPEACTABICHUI O MaTEMAaTUKE KaK YACTU MUPOBOU KYJIbTYpbI
U MecTe MaTeMaTHUKd B COBPEMEHHOM UMBUIM3ALUMU, CIOco0aXx ONHCaHHWs Ha
MaTEMaTUYECKOM SI3bIKE SIBICHUI pPEaIbHOIO MUPA;

~ cpOpMHUPOBAHHOCTH MPEACTABICHUI 0 MAaTEMAaTUYECKUX MOHATUAX KaK BaKHEHIINX
MAaTeMaTH4YECKUX MOJEISIX, IMO3BOJIAIOIIMX OIKUCHIBATHL M M3y4daTh Pas3HbIE INPOLECCHl U
ABJICHUS; ITOHUMAHUE BO3MOXHOCTHM aKCHOMATHYECKOIO IOCTPOECHUS MAaTEMAaTHYECKHUX
TEOPUH;

~ BIQJICHHE METOJaMH JIOKA3aTEIbCTB W AJTOPUTMOB pELICHUS, YMEHUE HX
IIPUMEHSITh, IPOBOJIUTH 10KA3aTEJIbHBIE PACCYKIECHUS B XOJ€ PEIICHUS 3aa4;

— BJIAJICHUE CTAHJAPTHBIMU IPUEMAMHU PEIICHUSA PALIMOHAIBHBIX U UPPALMOHAJIBHBIX,
IIOKAa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHCIE I TOWCKA IYTH
pelIeHns U WIUTIOCTPALIMY PEIICHNUS] YPAaBHEHNN U HEPABEHCTB;

~ ¢()OpPMHPOBAHHOCTh TPEACTABICHUNA 00 OCHOBHBIX MOHATHUSX, MJEAX U METOJax
MaTEeMaTH4YECKOI0 AHAJIN3A;

— BJIQJICHUE OCHOBHBIMH IIOHATHAMM O IUIOCKMX W  IPOCTPAHCTBEHHBIX
reOMeTpUYeCKux (Urypax, MX OCHOBHBIX CBOMCTBAX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaThb Ha 4YepTekKaxX, MOJCNIAX M B PEAIbHOM MHpE T'€OMETpUYECKUE (PUTYDBHI;
IPUMEHEHUE HW3YYEHHBIX CBONCTB T€OMETpUYECKUX (QUryp U (opmyn Uil peuieHUs
TrEOMETPUYECKUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COJIEPKAHNUEM;

-c(pOpMHUPOBAaHHOCTh MPEACTABICHUI O Tpoleccax U SBICHUAX, HMEIOUINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peajlbHOM MHpE, 00

-OCHOBHBIX NOHATHAX AJIEMEHTAPHOM TEOPHM BEPOATHOCTEW; YMEHUN HAXOIWUTh U

OOCHHUBATb BCPOATHOCTHU HACTYIJICHUA COOBITHI B HpOCTGﬁIHHX MPAaKTUICCKUX

10



CUTyalUsX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbIX BEJINYUH;

- BJIQICHUE HAaBBIKAMHU MCIIOJIb30BAHKUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
peleHny 3a1ay;

~ ¢()OPMUPOBAHHOCTh MPEACTABICHUNH O HEOOXOJUMOCTH JIOKa3aTelIbCTB IMpHU
00OCHOBaHUM MAaTEMATUYECKUX YTBEPKICHUHM U POJM AKCMOMATUKU B MPOBEIACHUU
JEYKTUBHBIX PACCyXICHUN;

~Cc(OpPMUPOBAHHOCTh TOHSATUHWHOTO arapaTa [0 OCHOBHBIM paszfeliaM Kypca
MaTE€MaTUKH; 3HAHUM OCHOBHBIX TeopeM, (OpMysl U YMEHUS MX NPUMEHSTb;, yMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PEeLICHHS 3a/1a4;

~c(hOpMHUPOBAHHOCTh YMEHHUI MOJEIMPOBATh pEAJbHBIE CHUTyal[MH, HCCIEIO0BAThH

ITIOCTPOECHHBIE MOJIENIN, HHTEPIIPETUPOBATH IMOTYUYECHHBIN PE3yJIbTAT;

5. COAEP/ KAHUE YUEBHOI'O ITPEMETA
BBenenue
MaremaTuka B Hayke, TEXHHKE, SKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJOTHIX H
MMPAKTUYECKON AEeATEIbHOCTU. Llenmn W 3agaum M3ydeHuss MATEMATUKH IPU OCBOECHUH

npodeccuit CI1O u cnenmansuocteit CIIO.

Anrebpa
Paszeumue nonssmus o wucne.
[enbie u panuoHanbHble uucna. JlelicTBuTenbHble uwncia. [IpuOnmxeHHbIC

BhIUMCIIcHUs. KOMIUIEKCHBIC YKCIIa.

Kopnu, cmenenu u nozapugmoi

Kopuu u crenenu. KopHu HaTypallbHOM CTENEHM M3 4YHUCIA M UX CBOMCTBA.
CrerneHu ¢ pallMOHAIBHBIMH MTOKa3aTeNIIMH, UX CBOWCTBA. CTENEHH ¢ JIeHCTBUTEIbHBIMU
nokasaressiMi. CBOMCTBA CTENIEHU C IEUCTBUTEIIBHBIM ITOKA3aTEIEM.

Jlorapugm. Jlorapupm uymcina. OcCHOBHOE JOrapu(pPMHUUECKOE TOXKAECTBO.

JlecsiTuuabple W HaTypaibHble Jorapudmbl. [IpaBuma paeiicTBuil ¢ jorapudpmMamu.

Ilepexo0 k nHosomy ochosaHuio

[IpeoOpazoBanue anreOpamveckux BoIpakeHHil. [IpeoOpazoBanue parmoHaIbHBIX,
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UPPALMOHATBHBIX CTETIEHHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUYECKUX BBIPAKECHUN.
[TpakTuueckue 3aHsATHS. ApuPMETHUYECKUE JCUCTBUS HAJ YUCIAMH, HAXOXKJICHUE
NPUOJMKEHHBIX 3HAYEHUM BEIMYMH W TOTPEIIHOCTEH BBIUMCICHUN (a0CONIOTHOW U
OTHOCHUTEJIbHOM), CpPAaBHEHUE YUCIIOBBIX BbIpakK€HUU. BhIunciieHHEe U CPaBHEHUE KOPHEM.
BrinosiHeHne pacyeToB ¢ pagukanaMu. PelieHue uMppaurOHalIbHBIX —YpPaBHEHHI.
Haxoxaenue 3Ha4YeHUW CTENEHEW C palUOHAIbHBIMU TOKa3zaTtensiMu. (CpaBHEHHE
crerieneir.  I[IpeoOpa3oBaHusi  BBIp@KCHMM,  COAEp)KAIIMX  CTENMEeHH.  PelieHue
MOKa3aTeIbHbIX ypaBHEHUW. PemeHue npukiaaHeiXx 3agad. HaxoxaeHwe 3HadYeHUi
jorapudma Mo MPOU3BOJILHOMY OCHOBaHHUIO. [lepexos oT 0JHOTO OCHOBAHUA K JIPYyTrOMY.
Borunciienne u cpaBHeHue jorapudmoB. JlorapudmupoBaHue W MOTEHIHUPOBAHUE
BbIpakeHUU. [IpuOnM>keHHbIe BBHIYUCICHUS W PELICHUS] MPUKIAIHBIX 3ajad. Peiienue

Jorapu(MUYECKUX YPAaBHCHHM.

OcHoegbl mpucoHomenmpuu

OcHoBHble nOHsATHA. Pagmannas Mepa yrna. BpamarensHoe nsukeHne. CuHYC,
KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIA.

OcHOBHBIE TpUrOHOMETpUYecKue ToxzaectBa. dopmyinbl npuseaeHus. Oopmyiibl
cioxenusi. @opMyisl yaBoeHUss POpMyJibl IIOJJOBUHHOIO YIJla.

[IpeoOpazoBanus IIPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHUU.
[IpeobpazoBanue CymMMbl TPUTOHOMETPHUUECKUX (YHKUMHA B NPOU3BEACHHE W
NPOU3BEJCHUSI B CYMMY. BbIpakeHue TPUTOHOMETPUYECKUX (PYHKIUN uepe3 TaHTEHC
ITOJIOBUHHOTO apryMEHTa.

Tpuronomerpuueckue ypaBHEHU U HEPABEHCTBA. IIpocrenmue
TPUTOHOMETpHUUYECKME ypaBHeHHs. [Ipocrelilve TPUTOHOMETPUUECKHME HEPABEHCTBA.
OOpatHble TpUuroHOMeTprudeckrue GyHKIHH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

[IpakTnueckue 3ansaTusd. PaguaHHblil METOJ U3MEPEHHUS YIJIOB BPAILLIEHUS U CBS3b C
rpagycHoii Mepoil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYIbI CIOKECHHS,
yABOEHUS, MPeoO0pa3oBaHWE CYMMBbI TPUTOHOMETPHUYECKHX (PYHKIHI B IMPOU3BEICHUE,
npeoOpa3zoBaHuE MPOU3BEACHUS TPUTOHOMETpUUeCKUX (pyHKUM B cymmy. IIpocrelimme
TPUTOHOMETPHUYECKNE YPABHEHNS U HEPABEHCTBA.

OOparHbie TPUTOHOMETPUYECKHUE (PYHKIIUU: apKCUHYC, APKKOCUHYC, apPKTAHT€HC.
12



Dynxyuu, ux ceolicmea u paguxu

@Oyukiuu. O65acTh OmNpeAeNeHus W MHOXKECTBO 3HadeHW; Tpaduk (GyHKINH,
nocTpoeHue rpaukoB GyHKUUN, 3aJaHHBIX PAa3IMYHBIMH CIIOCOOAMH.

CpoiictBa (QyHKIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHHUUYEHHOCTb,
nepUoOANYHOCTh. [IpoMexxyTKH Bo3pacTaHHsi U yObIBaHUS, HAMOOJbIIEE W HAUMEHBIIEE
3HAYeHHs,  TOYKM  OJKCTpemyMma.  ['paduueckas  uHTepmperauusa.  [Ipumepsr
(YHKIIMOHAIBHBIX 3aBUCUMOCTEN B peajbHBIX MpOIEcCax U ABJICHUSAX. ApUpMETHUECKHE
onepauuu Hajx QyHkuausmu.  CrnoxhHas — QyHkuus — (komnosunusi). [lonarue o
HENPEPBHIBHOCTH (PYHKIIUH.

Oo6parnbie ¢ynknuu. OOMacTe ompeneseHuss W 00JIacTh 3HAYCHHM OOpaTHOMU
¢ynkuuu. ['padguk obpatHoit pyHkuuu. CTeneHHble, TOKa3aTeabHbIE, JorapupmMuieckue

U TpuroHomerpudeckue GpyHkiuu. OO6paTHbIE TPUTOHOMETPUIECKUE (DYHKITHH.

Onpeoenenus (hyukyuil, ux ceolicmea u epagpuxu.

IIpeoOpazoBanms rpadukoB. [lapamienbHBI MEPEHOC, CHUMMETPHS OTHOCHUTEIBHO
Ooceil KOOpAMHAT M CUMMETPHS OTHOCUTEIBHO Hayaja KOOpJIWHAT, CUMMETpUS
OTHOCHUTEJILHO MPSIMON Y = X, PaCTSKEHHE U CKaTUE BI0JIb OCEH KOOpIUHAT.

[Ipaktnueckne 3ansatud. Ilpumepsl 3aBUCHMOCTEM MEXKAYy IEPEMEHHBIMU B
peabHBIX TMpoIeccax U3 CMEXKHBIX AUCIUILIMH. Onpenenenue Qynkuuid. [loctpoenue u
yreHue rpadukoB Pynkuwmit. HWccnemoBanne @yHkumu. CBOHCTBa  JIMHEWHOM,
KBaJIPaTUYHOM, KYyCOYHO-TMHEHHON W JpoOHO-TMHeWHON (yHkiuil. HenpepbiBHbIE U
nepuoauyeckue (Qynkiuu. CpoiictBa M TpaduKu CHUHyca, KOCHMHYCa, TaHIeHCa U
kotanreHca. OOparnbie ¢GyHKknuu u wux rpadukn. OOpaTHbIE TPUTOHOMETPUYECCKUE
¢bynkuuu. [IpeoOpazoBanmst rpaduka  yHkiuu. [NapmoHMYeckue  KojeOaHUS.
[lpuknanusle 3amaun. IlokaszatenbHbie, Jorapu@MUYECKUe, TPUTOHOMETPUUYECKHUE

ypaBHEHHUS U HEPABEHCTRBA.

Havana mamemamuuecxkozco ananusa
HOCJICI[OBE[TGJII)HOCTI/I. CniocoOsbl 3adaHus )41 CBOMCTBA YHCJIOBBIX

nociuenoBareabHocTel. IloHsaTue o npeacic mnocjiacaoBaTCIbHOCTH. CYHICCTBOBaHl/Ie
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npenena MOHOTOHHOMU OTPaHUYEHHOU I10CJIEOBATEIBHOCTH.
CymMmupoBaHuenocienoBaTenbHocTel.  beckoneyHo — yObIBaromias reomeTpuyeckas
IIPOTPECCHST U €€ CyMMA.

[IpowsBognas. Ilonsitme o mpoW3BOAHONW (YHKIIMH, €€ TEOMETPUUECKHH W
¢busnuecknii cmbicia. YpaBHeHHE KacaTelbHOM K Trpaduky @yHkuuu. IlpomsBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEACHUSA, 4YacTHbIC. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynkuuii. [lpumeHeHue mTPOU3BOAHOM K HCCIEAOBAHUIO (PYHKIMH M MOCTPOCHHIO
rpaduxoB. IIpousBoaHbie 00paTHONM PYHKIIMU U KOMIO3UIUU (DYHKIIUH.

[Ipumeppl uCnoNb30BaHKS NPOU3BOJIHON IS HAXOXKICHHS HAWJTyUIIEro PELICHUS B
MPUKJIAJAHBIX 3a7a4ax. Bropas mpousBoaHas, ee reoMeTpruuecKuil U (U3HUYEeCKUl CMBICIL.
Haxoxxaenue ckopoctu Juisl mpouecca, 3aJaHHoro (opMysion u rpagukom.

[lepBooOpaznas u wunHTerpan. I[IlpumeHeHHe OIpeneIeHHOrO HWHTerpaisa s
HaxXOXJICHUS TUIOIAMM KpUBOJWHEWHOU Tpanenuu. Popmyna Herorona—Jleibnua.
[IpuMepbl mpuMEHeHHs UHTErpaia B GU3UKE U TEOMETPUHU.

[IpakTuueckue 3aHsaTHs. YucinoBas MocienoBaTeIbHOCTb, CIIOCOOBI €€ 3a/laHuf,
BBIYMCJIEHUS YIEHOB IOCJenoBaTeNbHOCTH. lIpenen mocnegoBaTenbHOCTU. beckoHEUHO
yObIBaroIIasi reOMETpUIECKasi MPOTrPECCHUs.

[Ipon3BoiHAsA: MEXaHUUYECKUN U TEOMETPUUECKUNA CMBICI ITPOU3BOJHOM.

VYpaBHeHue  kacarenpHOM B oOmem  Buge. IlpaBmiia u  (dopmydsl
muddepeHniupoBanus, TabNHIAa MPOU3BOIHBIX 3JIeMEeHTapHBIX (pyHkImil. MccnenoBanue
GyHKUMH C TIOMOUIBI0 MpOou3BOAHON. HaxoxkaeHue HauOoJIbIIEro, HaUMEHbBIIETO
3HAYEHUS U SKCTPEMAIbHBIX 3HAYEHUN (DYHKIIMHU.

HNurerpan u mnepBooOpaszHas. Teopema Heriorona—IJleiionuna. IlpuMenenue

HHTETpaia K BBIYMCICHHUIO (1)I/IBI/I‘ICCKI/IX BCIWYHH U Hnoma)leﬁ.

VYpaenenusa u nepasencmea
YpaBHEHHST UM CUCTEMBl ypaBHEHHU. PanuoHanbHbBIE,  HppaAMOHATBHbIC,
MOKA3aTeIbHbIC U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.
PaBHOCMJIBHOCTD YpaBHEHMH, HEPABEHCTB, CUCTEM. OCHOBHBIE TTPUEMBI UX PEIICHUS
(pa3nokeHre Ha MHOXKUTEIH, BBEJIEHUE HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, IpaduueCKUit

METO]).
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Hepasencrsa. Panmonansheie, UpPpALMOHAJIbHBIE, IIOKA3aTEIbHbIE U
TPUTOHOMETPHUUYECKHE HEpaBeHCTBA. OCHOBHBIE IIPUEMBI X PEILICHUS.

Hcnonb3zoBaHne CBONUCTB W rpadUKOB (PYHKIMN NpU PEIICHUH YypaBHEHUN H
HepaBeHCTB. Mertonq wuHTepBaioB. M300paxkeHne Ha KOOPAWHATHOM IUIOCKOCTH
MHOYECTBA PEIICHUI YPaBHEHNUN U HEPABEHCTB C JIBYMs IEPEMEHHBIMHU U UX CHCTEM.

[Ipuknanssle 3amaun. [IprMeHeHME MaTeMaTUYECKMX METOIOB JUISl PELICHHS
CoJlep KaTeNIbHBIX 3a/1ad U3 Pa3jIMYHbIX O0JlacTeld HayKW M MpakThKu. MHTepnperanus
pe3yJIbTara, yYeT peaibHbIX OrPaHUYECHUI.

[Ipaktnueckne 3anatuss. KopHu ypaBHeHuil. PaBHOCWIBHOCTP ypaBHEHUM.
[IpeoOpazoBanue ypaBHeHuid. OCHOBHbBIE PUEMBI PEIlICHUs YpaBHEHM. Penienne cuctem
ypaBHeHU#. Vcronb3oBaHUE CBOWCTB M IpaUKOB (PYHKUMU JUJIsl PEIICHUS] YpPAaBHEHUN U

HEPABEHCTB.

KomOunaTopuka, CTaTUCTUKA U TEOPUSI BEPOSTHOCTEN

Dnemenmol KOMOUHAMOPUKU
OcCHOBHBIE TOHATHUS KOMOMHATOPUKU. 3aJaud Ha TMOACYET YHUCIa pPa3MEICHHM,
MEePECTaHOBOK, coueTaHuid. Pemenne 3amau Ha mepebop BapuantoB. dDopmyna OuHOMA

Herotona. CBoiictBa OMHOMUHANBHBIX KO3 duimenTos. Tpeyronbauk [Tackans.

Dnemenmuvl meopuu 6eposmHocme

CoObITHE, BEpOSITHOCTH COOBITHUS, CIIOKEHUE U YMHOKEHUE BeposiTHocTel. [lonarue
O HE3aBUCUMOCTHU cOObITHH. J[MCKpeTHas ciayuailHas BEJIMYNHA, 3aKOH €€ PACIPEACICHHUS.
YucnoBble XapaKTEpUCTHKMA JUCKPETHOW Ciayd4auHOM BenuuuHbl. IloHATHE O 3aKoHE

OOJIBIIIUX YHCEIL.

Anemenmsl Mamemamuieckou Cmamucmuxy

[IpencraBnenrie  JaHHBIX  (TAONMIBI, JuarpamMmbl, rpaduku), TreHepadbHas
COBOKYIHOCTb, BBIOOpKa, cpemHee apudmerndeckoe, meamana. [loHsTtue o 3amadax
MaTeMaTU4YeCKOM CTaTUCTUKHU. PelleHre MNpakTUYeCKUX 3aJad ¢ [PUMEHEHUEM
BEPOSTHOCTHBIX METOOB.

[Ipaktuueckue 3anstua. Hcropuss  pa3BuTHs  KOMOWHATOPHKH, TEOPUU
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BEPOATHOCTEW U CTAaTUCTUKM M UX pOJb B pa3IUYHbIX cdepax UeIoBEYECKOM
KusHenearenbHocTu. [lpaBuna koMOuHaTtopuku. PemeHne KoMOMHATOPHBIX —3azad.
Pa3zmemienus, coueranua u nepectaHoBku. buHom Herotona m tpeyronphuk Ilackans.
[IpuknagHble 3a0a4u.

Kitaccuueckoe omnpeneneHne BEPOATHOCTH, CBOMCTBA BEPOSATHOCTEW, TEOpPEMA O
CymMMe BeposiTHOCTER. Brruncnenne BepostHocTen. [Ipuknanueie 3anaun. IIpeacraBnenne

YHCJIOBBIX JAHHBIX. HpHKHaI[HBIC 3aJJa4H.

I'eomeTpus

IIpsamvle u nrockocmu 8 npocmpancmee

B3anmHoe pacnonokeHue AByX MpsMbIX B MPOCTpaHCTBE. [lapannenbHOCTh NpImMoi
u mwiockoctu. [lapannensHocTh ockocTel. [lepneHIuKyaspHOCTh MPSAMOM U TIOCKOCTH.
IlepnieHAUKYJISIp ¥ HAKIIOHHAS. YTOJ MEXIY NPSIMOM U IUIOCKOCTBIO. JIByrpaHHBIA yIOJL.
VYron Mexay mIockocTAMH. [lepneHauKyasspHOCTh ABYX IIIOCKOCTEN.

['eomerpuueckue mpeoOpa3oBaHMsl MPOCTPAHCTBA:  MAapaJUICNIbHBIA  MEPEHOC,
CUMMETPHUS OTHOCUTEIIBHO IUIOCKOCTH.

[TapamnmensHoe  mpoektupoBanue.  [lmomane  OpPTOrOHaIbHOW  MPOEKIIUU.

N300paxeHne MpoCcTpaHCTBEHHBIX (PUTyp.

Mnocozpannuxu

Bepuunel, pebpa, rpanum MHOrorpaHHuka. Pa3sBepTka. MHOTOTpaHHbBIE YTJIBL.
Brinykiible MHOTOTpaHHUKHU. Teopema Ditnepa.

IIpusma. Ilpsamas n HakioHHas npusma. IlpaBwibHas npusma. [lapamnenenumnen.
Ky®.

IIupamuna. IlpaBuiibHasg nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B apajuielenunesie, B Ipu3Me 1 MUpaMu/Ie.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienrie 0 MpaBWIBHBIX MHOTOTpaHHUKaX (TeTpa’dape, KyOe, OKTadiape,

JOJIEKadApe U MKOCAdIPE).

Tena u noeepxHocmu epauierusd
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Humuaap u koHyc. YceueHHbIH KoHyc. OCHOBaHME, BEICOTA, OOKOBAas TOBEPXHOCTD,
oOpa3syroras, pa3pepTka. OceBbie CEUCHUS 1 CeUSHUs, MapajiieiabHble ocHoBaHu0. [1lap u

ctepa, ux ceuenus. KacarenbHas miockocts K cepe.

Hzmepenus 6 ceomempuu

O6mneM u ero uzmepenue. Murterpanbaas Gpopmyna oobema.

®dopmyibl 00beMa Ky0Oa, MPSIMOYTOIBHOTO TapaijIeNIeUIeia, MPU3MbI, THINHIPA.
dopmynsl 00beMa MUpaMuUIbl U KOHyca. DopMyIIbI IJIOMAAN MTOBEPXHOCTEH MIIMHAPA U
koHyca. opmysel 00beMa 1mapa u mionaau cqepel.

[TogoGue Ten. OTHOIICHUS TUIOMIAICH MOBEPXHOCTENH N 00bEMOB MOOOHBIX TE.

Koopounamur u éexmopui

[IpsimoyronbHas (mekapToBa) cUcTeMa KOOpPAMHAT B TMpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXIY IByMsI TOUKaMU. Y paBHEHUS C(Pepbl, IIOCKOCTH U MPSIMOM.

Bektopel. Moayns Bektopa. PaBeHCTBO BekTOpoB. (CllOkKEHHE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4yuciio. Pa3no)keHne BEKTOpa IO HAIpaBICHUSAM. YTOJ MEXIY
nByMsi BekTopamu. I[lpoekuusi BekTtopa Ha ock. Koopaunatel Bektopa. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB.

Hcnonb3oBaHrne KOOpAMHAT W BEKTOPOB TMPU PEUICHUM MATEMaTUYECKUX U
MPUKJIAAHBIX 3a]1a4.

[IpakTnueckue 3aHATHs. [IpuU3HAKKM B3aMMHOTO pACMHONOXKEHUS MPSAMBIX. YTOJ
MEXIy TpsMbIMU. B3auMHOE pacmosiokeHue NpsIMbIX M IUIocKocTel. [lepnenaukynsp u
HAKJIOHHAsl K IUIOCKOCTH. YTOJ MEXAY IPSMOW M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM
pacIoI0KEHUU PSAMOM U IJIOCKOCTU. Teopema o Tpex NepneHIuKYJIIsApax.

[Ipu3Hakn W  CBOMCTBAa IIApaJUICNIBHBIX M TEPHEHAUKYISAPHBIX IIJIOCKOCTEH.

PaccrosiHue OT TOYKM 70 MIIOCKOCTH, OT MPSAMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXIY
IJIOCKOCTSMM, MEXIY CKPEIIUBAIOIIMMUCS MPSAMBIMU, MEKIY POU3BOJIBHBIMU (PUTYpamMu
B IIPOCTPAHCTBE.

[TapannenbHOoe MPOEKTUpPOBAaHME M €ro CBOWCTBA. TeopemMa O IUIOMIAU
OpPTOTrOHAIbHOU IPOEKIUU MHOTOYTOJIbHUKA. B3aumuoe pacnoyioKeHue

MIPOCTPAHCTBEHHBIX PUTYD.
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Paznmuunbie Buasl MHOrOrpaHHUKOB. WX wu3o0paxkenus. CedeHus, pa3BepTKU
MHOTOrpaHHUKOB. [Inomans noBepxHoctu. Buasl cuMMeTpuil B IPOCTPAHCTBE.

CummeTpus Ten BpalmleHWss W MHOTOIPAaHHHUKOB. Bpluncienue momaned u
00BEMOB.

Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOPJIAUHAT B IIPOCTPAHCTBE.

YpaBHeHUE OKpPY>KHOCTU, cdepbl, IJIOCKOCTU. PaccTrosiHMe MEXIy TOYKaMHu.
JelicTBUs ¢ BEKTOpaMu, 3aJaHHBIMU KoopAnHaTaMu. CKaJIIpHOE MPOU3BEAECHUE BEKTOPOB.
BekrtopHoe ypaBHEHME TMpsSAMOM M IUIOCKOCTH. VIcmonb30BaHME BEKTOPOB MpH
JI0Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns  BHeEayaUTOPHBIX 3aHATHW CTyJEHTaM HapsAy C pelIeHWeM 3aJad |
BBIITOJTHEHUS NPAKTUYECKUX 3aJaHUM MOXKHO IPEIJIOKHUTh TEMBI MCCIIEIOBATEIIBCKAX H
pedepaTUBHBIX pPabOT, B KOTOPHIX BMECTO CEpUN OTHEIBHBIX MEJIKUX 3a7ad U
YOPAKHEHUNA NpeNyIaraloTcsl CIOKETHbIE 3a7aHus, TpeOylollue AIUTENbHOU padoThl B
pamMKax OJHOM MAaTeMaTHUYeCKOW CHUTyalud. OTU TE€Mbl MOTYT OBITh  Kak
WHJVMBUAYaJIbHBIMA 3aJaHUSIMH, TaK WU TPYIIOBBIMH JJII COBMECTHOI'O BBIIIOJIHEHUS
MCCIIEJOBAHUS.

[TpumepHBbIe TeMBI pedepaToB, T0KIa10B, HCCIAEA0BATENbCKUX TPOEKTOB:

» HemnpepsiBabie 1p0o0H.

o [IpumeHeHne CIIOKHBIX POLEHTOB B 3KOHOMUYECKUX PacyETax.
o llapannenpHO€ MPOEKTUPOBAHUE.

o CpenHue 3HaAYEHUS U UX IPUMEHEHHUE B CTATUCTHKE.

« BekTopHOE 3amaHue NpsAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
o ClioXeHue TapMOHUYECKUX KOJICOAHUH.

o I'paduueckoe penieHue ypaBHeHU U HEPABEHCTB.

o IIpaBuibHBIE U OTYIIPABUIBHBIE MHOTOTPDAHHUKH.

o KoHnueckue ceuyeHus U UX MPUMEHEHUE B TEXHUKE.

o [lonsatue nuddepenunana u ero NPUIOKEHHS.

o (CxeMbl NOBTOPHBIX UCIBbITAHUN bepHyuu.

o HccnenoBanue ypaBHEHUM U HEPABEHCTB C [1ApAMETPOM.

6. TEMATUYECKOE IINTAHUPOBAHHUE
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[Ipu peanuzammu copepkanus 001eoOpa3oBaTenbHON yaeOHoro npenmera OYIL.4
Y Marematuka B npenenax ocBoeHus OIIOII CIIO na 6a3e oCHOBHOro o0IIero
oOpa3zoBaHus ¢ moyiyuyeHueMm cpenHero obmiero odOpazoBanus I[IIICC3 makcumanbHas

yueOHasi Harpy3ka o0y4aroniuxcsi COCTaBIseT:

Buj yueOHoii padoThI O0bem B yacax
YueOHas Harpy3ka 00y4arouuxcs 311
Oo0s13aTesIbHAsA ayAUTOPHAs y4eOHas HATPY3Ka 212

B TOM 4YHCJIE:

TEOPETHUECKOE 00yUeHHE 106

IIPAKTUYECKUE 3aHATUS 106

y4eOHBIM TUTAHOM
HE TIPETYCMOTPEHBI
y4€OHBIM IJITAHOM

J1a60paT0prle 3aHATHA

KoncyabTanus He IpejTyCMOTpEHa
99

CamocrosiTesibHasi padoTa

IIpomeskyTouHas arrecranus B popme 3K3aMeHa 12

7. TEMATUYECKHM IIJIAH YYEBHOTI'O ITPEJIMETA «MATEMATHUKA»

Pacnpenenenue
TPYJAOEMKOCTH pazziena (B
gacax) 1o BUJaM y4eOHOU
Bcero gyacos
Conepxanue 00yueHuUst Ha pasjen padoThl
Teoperuaec [IpakTrueckue
KOE

06y ueHHe 3aHATUSA
Beenenue 1 1 -
Pa3BuTre noHSATHS O UKCIIE 11 5 6
KopHu, crenenu u jorapudmsl 30 14 16
[IpsiMbIe U IITOCKOCTH B 16 g g
IPOCTPAHCTBE
DneMeHThl KOMOMHATOPUKH 10 6 4
YpaBHEHHS ¥ HEPABEHCTBA 16 8 8
KoopnHaTel ¥ BEKTOPBI 12 6 6
OCHOBBI TPUTOHOMETPUH 26 14 12
DYHKIHMH, X CBOWCTBA U TpaQUKH 20 10 10
Hauana MaremMaTH4eCcKOro aHaiaun3a 34 16 18
MHoOrorpaHHUKH 8 6 2
Tena v MOBEPXHOCTHU BPALLCHUS 8 4 4
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W3mepenus B reoMeTpuu 10 4 6
DJIEMEHTBI TEOPUU BEPOATHOCTEN 6 2 4
DJIeMEHThl TEOPUU BEPOSITHOCTEH 4 ) )
Y MaTeMaTU4YeCKON CTaTUCTHKU
Hroro 212 106 106

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU

OBYYAIOIIIUXCA
DopMbI
METO/IbI
Copepxanuie | XapakTepHCTHKAa OCHOBHBIX BHJIOB J€ATEILHOCTU CTYACHTOB (Ha
00y4eHust YpOBHE Y4eOHBIX JICHCTBHIA) KOHTPOJIA
pE3yJIbTaTOB
00y4eHUs
O3HaKOMJIEHHE € POJIbI0 MATEMATUKH B HAyKE, TEXHUKE,
SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTUSIX U MPAKTHUECKON
Bsenenne nesTenbHOCTH. O3HaKOMIJIEHHE € LENSIMU U 33Jja4aMU U3Y4YE€HHUs | Y CTHBIN ONpoc
MaTemMaTHKu nipu ocBoeHnu npodeccuit CI10 u cnennanbHOCTEH
CIIO.
BrimonHenue apudmMeTHIecKux ASHCTBUIN HaJ YUCIaMH, coueTast | Y CTHBIM OIpoc
YCTHBIE U NNCbMEHHBIE TPUEMBI. [MucbmenHbI
PazButune Haxosxnenne npuOIMKeHHbIX 3HAYCHU BETMYUH U omnpoc
MIOHATHS O MOTPEIIHOCTEH BRIYHCICHUH (a0COMIOTHOM U OTHOCUTEIBLHOM); Ouenka
quclie CPaBHEHUE YUCIIOBBIX BBIPAKECHUM. KauecTBa 10
Haxoxxaenue ommoOok B mpeoOdpa3oBaHUAX M BHIYMCICHUSIX pe3yabTaTam
(OTHOCHTCSI KO BCEM ITYHKTaM MPOTPaMMBbl). JK3aMEHa
KopHpn, O3HaKOMJIEHME C IOHATUEM KOPHSI N-il CTENEHH, CBOWCTBaMU VYeTHBII onpoc
CTEIICHH, PaauKaIoB U IPABUJIAMHU CPABHEHUSI KOPHEH. [TuceMeHHbIN
J0rapuQMbI DopMyIMpPOBAHKE OIIPEACIICHUS KOPHS U CBOWCTB KOPHEH. 0IIpocC
Brruucnenue u cpaBHEHUE KOPHEH, BHIITOJTHEHUE IPUKUAKA Ouenka
3Ha4yeHus1 KopHs. [IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX KayecTBa 1o
BBIPAXKECHMI, COAEPIKALUX PaTUKAIIbI. pe3ynbTaTam
Brimonnenue pacueToB 1o GopmyiiaM, COACPKALINM PaJuKaibl, | 3K3aMeHa

OCYILECTBIISAS HEOOXOIUMBbIE MOACTAaHOBKH U IIPe0Opa30BaHMUsL.
Omnpenenenre paBHOCUIBHOCTH BBIPAXKEHUN € paJuKaIaMH.
Pemenne uppanroHalbHBIX yPaBHEHUN.

O3HaKOMJIEHHE C IOHATHEM CTENEHU C AEHCTBUTEIbHBIM
IIOKa3aTeIIEM.

HaxoxieHne 3Ha4eHMi CTENeHU, UCIIONb3Ys IIPU
HEOOXOIMMOCTH UHCTPYMEHTAJIbHbIE CPECTBA.

3anuchiBaHUE KOPHS N-i CTENIEHU B BUJIE CTEIIEHU C IPOOHBIM
II0Ka3aTesneM U Hao0OopoT.

DopMynMpOBaHHUE CBOWCTB CTENECHEN. Briuncinenue crenenen ¢
palMOHAIbHBIM [IOKA3aTEJIEM, BBIIIOJHEHUE IPUKUIKY 3HAYCHUS
CTEIICHU, CPABHEHHE CTEIICHEM.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COZEpPKAIIMX CTENIEHU, IPUMEHSS CBOMCTBA. Pemenue
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

O3HakOMJIEHHME ¢ IPUMEHEHUEM KOPHEH U CTENEHEN IpU
BBIUNCJICHUH CPEIHUX, JEJICHUN OTPE3KA B «30JI0TOM CEYCHHUM».
PewreHne NpuKkIIagHpIX 3a/1a4 Ha CJIIOXKHBIEC IPOLEHTBI
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Brimonnenue npeobpa3zoBaHuii BRIpaKeHUH, IPUMEHEHNE
(dhopmyi, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTIOTrapu(pMOB.
Omnpenenenue 00IaCTH JOMYCTUMBIX 3HAUYCHUNA
Jorapu(pMuUecKoro BelpaxkeHus. Pemenne norapuMudeckux
YPaBHEHUH U HEPABEHCTB.

[Toctpoenue rpadMKoB CTENEHHBIX, TIOKA3aTEIbHBIX U
jorapuMUIECKUX ) YHKIIHIA.

W3ydyeHne paiuaHHOIO METOA U3MEPEHUS YIJIOB BpAILEHUS U
UX CBSI3U C rpasyCcHON Mepoil. M300pakeHue yriioB BpallleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMUUHBI yIJIa C €ro
pacniosioxenueM. PopMyIMpOBaHUE OIIPENCICHUN
TPUTOHOMETPUYECKUX (PYHKLUH /ISl yTII0B IOBOPOTA U OCTPBIX
YIJIOB MPSIMOYTOJIBHOTO TPEYTOIbHHUKA U OOBSICHEHUE UX
B3aUMOCBSI3H

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPHUYCCKUX TOXIACCTB JIA
BBIUUCIICHUS] 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIHI 110
OJIHOM U3 HUX

N3yuenne 0CHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYJIBI
CJIO’KEHHUSI, YIBOCHUS, IPEOOPA30BAHMS CyMMBI
TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BEJCHUE U
MMPOU3BCACHUA B CYMMY U IPUMCHCHUC ITPHU BBIYUCIICHUN

VYceTHBII onpoc

3HAYEHUS] TPUTOHOMETPUYECKOTIO BBIPAYKEHUS U ynpouieHus ero. | [InceMeHHbIi
OcHOBBI O3HaKOMJIEHHME CO CBOMCTBAMU CUMMETPUU TOUYEK Ha €IMHUYHOMN | orpoc
TPUTOHOMETPHU | OKPY’KHOCTHU M IPUMEHEHHE UX Ui BbIBOAA (hOpMYII Onenka
U IIPUBEIECHUS Ka4yecTBa 110
Pemenue no gpopmysiaMm 1 TPUrOHOMETPUYECKOMY KPYTY pe3yabpTaTamMm
MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM. JK3aMeHa
[IpumeneHue o0IIMX METOOB PEILICHHs ypaBHEHUN
(npuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ, Pa3I0KEHUS
Ha MHO’KUTEJIH, 3aMEHbI IEPEMEHHOI) IPU PELICHUN
TPUTOHOMETPUUYECKUX YPABHEHUN. Y MEHHE OTMEYaTh Ha KPYyre
pEeLICHNs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABCHCTB
[octpoenue rpaduKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.
O3HaKOMJIEHHE C MTOHATHEM OOpPaTHBIX TPUTOHOMETPUYECKUX
(GyHKIHH.
N3ydenue onpeneseHnii apKCUHyca, apKKOCUHYCa, apKTaHTeHca
grcia, GopMyIHpOBaHUE UX, H300paKeHNE HA €AUHUIHOM
OKPY>KHOCTH, IPUMEHEHHE IIPU PELICHUN YPAaBHEHUM.
O3HaKOMJICHHE C MOHATHEM YHCIIOBOH MOCIEI0BATEIBHOCTH,
Hayano crioco0aMH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB. YceTHbll onpoc
mareMaTnueck | O3HaKOMIICHHE C MOHATHEM IpeAesa 0CIeI0BaTEIbHOCTH. [IncemenHsIit
Oro aHajausa O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOT O oIpoc
YHCIIOBOTO psifia Ha IPUMEPE BBIUYMCIEHUS CyMMbl OECKOHEYHO Onenka
yOBIBatOIIEH reOMeTPUYECKOI MPOrPeCcCHH. KayecTBa 10
Pemenue 3a1a4 Ha mpuMeHeHue GOPMYITBI CyMMbI OECKOHEYHO pe3yibTaTamMm
yOBIBaIOIIEH reOMeTpUIeCcKoil mporpeccun JK3aMeEHa

O3HaKOMJICHHE C TIOHSITHEM TIPOU3BOTHOM.

Nzyuenue u popmMynupoBaHue €€ MEXaHUUECKOTO U
TE€OMETPHUECKOTO CMBICTIA, U3YUCHHUE AITOPUTMA BBIYMCIICHHUS
TIPOM3BOTHON HA MPUMEPE BHIUYUCIICHHSI MTHOBEHHON CKOPOCTH U
yII0BOTO KO3 UITUEHTA KacaTeIbHOM.

CocraBiicHHE YpaBHEHUS KacaTelbHOI B 00IIEM BHJIE.
YcBoenwne npaswi qudhepeHIIMPOBAHYSI, TAOIHUIIBI

21




MIPOU3BOTHBIX dJIEMEHTAPHBIX (DYHKITUH, MPUMEHEHHE TS
nuddepennmpoBanus PyHKIUN, COCTaBIICHUS YPaBHEHUS
KacaTeJIbHOM.

N3yuenune Teopem o CBS3U CBOMCTB (DYHKIIMH M IIPOU3BOTHOM,
(hopMyIHpOBKa HX.

[IpoBeneHune ¢ MOMONILI0 MPOU3BOJHON UCCIIECTOBAHUS
¢byHKIMY, 3a1aHHON (POPMYIIOi.

VYcraHoBeHUE CBSA3U CBOMCTB (DYHKIIMH M MIPOU3BOTHOM TI0 UX
rpadukam.

[Ipumenenue Mpou3BOIHON ISl pEIICHNUs 3a/1a4 Ha HaX0XK/IEHUE
HauOOJIBIIIET0, HAUMEHBIIIETO 3HAUCHUS U Ha HAXO0XK/ICHUE
JKCTpeMyMa.

CamocTosiTenbH
O3HakOMJIEHHE C IOHATHEM MHTerpalia u mepBOOOpa3HOM. ast pabora
W3yuenue npasuiia BHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI OpOoHTAIBHBIN
Nurerpan u Hprorona— JleitOHua. onpoc
€ero Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOTHOM, WNunuBunyansH
IIPUMEHEHUE BBIUKCJICHHE NIEPBOOOPA3HOM ISl JaHHOM QYHKIIUU. ast pabora 1o
Pemenue 3a1ay Ha IpUMEHEHUE UHTETPaIa JUIsl BBIYMCICHUS KapTO4KaM
(bu3MYECKUX BEJIUMYUH U IJIOMIAICH. TecTtoBas
paboTa
@opMynMpOBKa U PUBEACHHUE 10KA3ATEIBCTB PU3HAKOB
B3aMMHOTI'O PACIIOJIOKEHHUS MPSIMBIX U IJIOCKOCTEH.
Pacno3naBaHue Ha yepTekax U MOJIEISAX Pa3IMUHbIX CITy4aeB
B3aMMHOTI'0 PACIIOJIOKEHHUS MPSIMBIX U IJIOCKOCTEH,
apryMeHTUPOBaHUE CBOMX CyxaeHuil. DopmynupoBaHue
olpezesieH! I, MPU3HAKOB U CBOMCTB MapaIeIbHbIX U
NEPHEHANKYJISPHBIX INIOCKOCTEH, ABYTPAHHBIX U JTUHEHMHBIX
YTJIOB.
[Ipsambie u BrinosiHeHHE TOCTPOCHUS YIIIOB MEXKIY MPSIMBIMU, TIPSIMOU U VYcrHblii onpoc
TUIOCKOCTH B TIOCKOCTBEO, MEXKY TIIOCKOCTSIMU T10 ONMCAHUIO U [TuceMeHHbI
MIPOCTPAHCTBE | PAcO3HaBAHUE UX HA MOJETAX. onpoc
[IpumeHeHne MpU3HAKOB U CBOWCTB PACIIONIOKEHUSI IPSAMBIX U Onenka
IJIOCKOCTEW MPU PEIICHUH 3a/1a4. KauecTBa 10
N3o0pakeHne Ha pUCYHKaxX U KOHCTPYHPOBAHHE Ha MOJIEISIX pe3yibTaTtam
NEPHEHANKYJIIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSAMBIX, 3K3aMeHa

HapaJljIeIbHBIX IUIOCKOCTEH, YIII0B MEXAY NPSAMON U
IUIOCKOCTBIO M1 000OCHOBaHHME MOCTPOECHHUSI.

Pewrenne 3a1a4 Ha BBIYKMCIEHUE TEOMETPUYECKUX BEJINYHH.
OnuceiBaHKE PACCTOSIHUS OT TOYKH A0 IUNIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEKY INIOCKOCTSIMHU, MEXKIY CKPEIIUBAIOIIUMUCS
HPSMBIMU, MEXAY MPOU3BOIBHBIMH (PUTYpaMu B POCTPAHCTBE.
DOopMyIMpPOBAHKE U JOKA3bIBAHNE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYIIECTBOBAHHUS, CBOUCTBA).
N3o0pakeHne Ha yepTekax U MOJICNISAX PACCTOSIHUS U
000CHOBaHUE CBOUX CyAeHUH. OnpeieneHue U BEIYUCIECHHE
paccTosiHui B ipocTpaHcTBe. [IpuMenenue popmyn u reopem
IUTAHUMETPHHM JUIsl pEIICHUS 3a1a4.

O3HaKOMJIEHME C IOHATHEM NapaUIEIbHOTO IPOEKTUPOBAHMS U
ero csolictBaMu. POpMyIHMPOBAHUE TEOPEMBI O IIOLIAIN
OPTOTrOHAJILHOM IPOEKIIMY MHOTOYT'OJIbHUKA.

[Ipumenenue Teopun A1 060CHOBAaHUS MMOCTPOEHUH U
BBIUMCIEHUNH. APrYMEHTHPOBAHHUE CBOUX CYKJIEHHUM O B3aUMHOM

22




PACIIONIOXKEHHUH MMPOCTPAHCTBEHHBIX (hUryp.

O3HakoMJICHHUE C TTIOHATHEM BeKTOpa. M3yueHue nexkapToBoi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOEHUE 10 3aJaHHBIM
KOOpJIMHATaM TOYEK U IUIOCKOCTEH, HaX0KIEHUE KOOPIUHAT
Touek. HaxoxeHne ypaBHeHUI OKPY>KHOCTH, c(hepsbl,
IUIOCKOCTH. BhIunciaeHne paccTosHUN MEKy TOUKAMH.
N3ydeHne cBONCTB BEKTOPHBIX BEJIMYMH, IIPABUII Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPaBUII HAXOXKACHUS

VYcTHBIN onpoc

o N [TnceMeHHbII
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, MPABUJI JECHCTBUHU C
Koopaunatel | BeKTOpamu, 3alaHHBIMM KOOPIAUHATaAMM. oonp 0¢
U BEKTOPbI [IpumeHeHne Teopuu Npu pPEeLICHUH 3a/1a4 Ha JEHCTBUS C Kalj{eelzliia o
BEKTOpaMH. M3ydeHne CKaasipHOTro pou3BEIEHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHMS IIPSIMOU U IIIOCKOCTH. [IpuMmenenue 13) EjZ;ZLZTaM
TEOPUU TIPU PELICHUH 3aa4 Ha IEHCTBUS C BEKTOpaMH,
KOOpJIMHATHBIN METO/, IPUMEHEHNE BEKTOPOB Il BBIYMCICHUS
BEJIMYUH YIJIOB U paccTOHUNA. O3HaKOMIICHHE C
JI0Ka3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUHU O B3AUMHOM
PacCIOJI0KEHUH NPSMBIX U TUNIOCKOCTEN € UCIIOIb30BaHUEM
BEKTOPOB.
Onucanue U XapaKTepUCTHKA Pa3JIN4YHbIX BUJIOB
MHOTOTPaHHUKOB, [IEPEUNCIIEHUE UX SJIEMEHTOB U CBOWCTB.
N300pakeHre MHOTOIPaHHUKOB U BBIIIOJHEHNUE TIOCTPOCHUS Ha
N300paKEHUSIX U MOJIEJIIX MHOTOTPAHHUKOB.
Brruncnenue TMHEMHBIX 3JIEMEHTOB U YIJIOB B VYerHbIi onpoc
MHororpanHy | MpOCTPAaHCTBEHHBIX KOH(PUTYpAIHIX, apryMEHTUpOBaHHE CBONX | [IMcbMeHHBII
KU ¥ KpYyTJIble | CyXJeHHU. XapakTepucTHKa U n300pakeHre ceueHus, oIpoc
Tena pa3BEPTKH MHOTOI'PAHHUKOB, BEIYMCIICHUE IIJIOIIAIEH Onenka
IIOBEPXHOCTEN. KayecTBa 10
[TocTpoenue npocredmnx ceueHui Kyoa, Ipu3Mbl, TUPAMUIBL. pe3yibratam
[Ipumenenue (HakToB U CBEIEHUH U3 TUIAHUMETPHH. JK3aMeEHa

O3HakOMJIEHHE C BUJJaMU CUMMETPHil B IPOCTPAHCTBE,
(dhopMynrpoBaHue OMpeeIeHni U CBOWCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHUsI U MHOIOIPaHHUKOB.

[IpumeHeHne CBONCTB CHMMETPHUH NP PELICHUH 3a/1a4.
Hcnonp3oBanne NpruoOOPETEHHBIX 3HAHUN ISl HCCIIEIOBAHUS U
MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITTOJIHEHHE
PHCYHKOB IO YCIIOBHUSIM 3324

O3HakoMJICHHE C BHIAMH TeJ BpameHus, (GOpMYyITHPOBAHUE HX
ONpEe/ICICHUH U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEUEHUH IlIapa MJIOCKOCTHIO U
IUIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTHKa 1 N300paykeHHEe TEJl BPAIIeHHsI, NX Pa3BEPTKH,
CEUCHHUS.

Pemenue 3a1a4y Ha MOCTPOEHHUE CEUEHMI, BEIUUCICHUE JUIMH,
paccTosiHul, yrios, miomaaei. [IpoBenenue nokazareabHbIX
pacCyXKIECHHUI NP PEIICHUU 3a/1a4.

[IpumeHeHne CBONCTB CUMMETPHUH NP PELICHUH 3a/1a4 Ha Tea
BpallleHusl, KOMOWHAIUIO TEJI.

N306pakeHre OCHOBHBIX KPYTJIBIX TEIl U BBIMOJIHEHNUE PUCYHKA
10 YCJIOBUIO 33J1a4u

O3HakOMJIEHHE C TOHATUSAMU TUIOUIAIU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.
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Pemenvie 3a1a4y Ha BRIYHMCIICHHUE TUIOMIAACH MIIOCKUX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (OPMYIT U (PaKTOB U3
IUTaHUMeTpun. M3yueHne TeopeM 0 BHIYUCICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PELLICHUE 3aa4 Ha PUMEHEHHE
(dopmy: Beruncienus: 00beMoB. Mzyuenue popmyn ams
BBIUMCJICHUS IJIOIA/IeH MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ
BpaIllCHUSI.

O3HaKOMJIEHHE C METOJJOM BBIYHMCIICHHS TUIOIIAIN ITOBEPXHOCTH
cdepsl. Pemenne 3a1a4 Ha BEIYKCIICHUE TIOUIAICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TeJl.

Nzyuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU
pelIeHn KOMOMHATOPHBIX 3a]1a4.

Pemrenne KoMOMHATOPHBIX 3324 METOIOM Iiepedopa H 1o
NPaBUIIy YMHOKECHHUS.

YcTHbIN onipoc

JAHHBIX, BEIYUCIICHUC X XaPAKTCPUCTHUK.

O3HakoOMIJICHHE C MIOHATUSMH KOMOMHATOPUKH: pa3menieHusiMu, | [luceMeHHbIi
KomGHHaTop COUYETaHUSIMHU, IIepeCTaHOBKaMU U hopMyTiaMu JJIs UX onpoc
a BBIYHCIICHUS. O6BHCHeHHf: U IpuMeHeHue GopMyI A Ouenka
BBIYMCIICHUS] pa3MEIICHU, IEPECTaHOBOK U COYETAHUN NpHU KauecTBa 10
pELLICHHUH 33/1a4. pe3yJibTaTtam
OzHakomienue ¢ 6nHoMoM HbroTOHA U TPEYTrOIbHUKOM 3K3aMEeHa
[Tackand. Pemienue npakTHYeCKUX 3a1a4 ¢ UCIOJIb30BAHUEM
HNOHATUN U IPaBUII KOMOUHATOPUKH.
N3ydeHune KI1acCU4ecKoro onpeiesieHusl BEpOATHOCTH, CBOMCTB
DIIEMEHTHI BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH. VYerHbIi onpoc
TEOpUHn PaccMoTpenue npuMepoB BeIYUCIEHUS BEPOSITHOCTEN. Pemienne | [IucbMeHHbIN
BEPOATHOCTEW | 3a/1a4 Ha BHIYHCIICHUE BEPOSTHOCTEN COOBITHH. onpoc
151 OcHOBHBIE 33]]Ja4l MATEMaTHYECKOM CTATUCTHKHU. Ouenka
MareMatnyeck | O3HAKOMIIEHHE C MPECTaBICHUEM YHCIIOBBIX IaHHBIX U UX KauecTBa 10
oi XapaKTepUCTUKAMMU. pe3yJibTaTtam
CTaTUCTUKH Pemenne npaktudeckux 3aaad Ha 00pabOTKy YHCIOBBIX 3K3aMeHa

9. YAEBHO-METO/IMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

Kopniyc 9, nutep E, kabunet Ne 204, maTeMaTuku Jj1sl IPOBEJACHUS MPAKTUYECKUX U

JICKIIMOHHBIX 3aHHTHﬁ, I'PYIIIIOBBIX W HWHAUBUIAYAJIIBHBIX KOHCYJIBT&IIPIfl,

KOHTPOJIA U HpOMG)KYTO‘IHOﬁ arTecraluu:

26 mocaJoYHbBIX MecT, S= 67,4 M2;

KOMIUJIEKT y4eOHOM Mebenu;

KOMIIJICKT y‘-Ie6HO—HaFJIHI[HBIX IMOCOOH 1 MMPC3CHTAINOHHBIX MaTCPpHUAJIOB.

Kopmyc

npodeccuoHanbHon aesTenbHOCTH No 304, misi mpoBeJeHUsS CaMOCTOSITEIbHONM paOOThI

10, murep E, mabGoparopuss uHDOpPMAITMOHHBIX

(KOMIIBIOTEPHBIH Ki1acc):

30 mocamouHbIX MecT, S= 70 M2;
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HoytOyx Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb

Kommsrotep B coope : mporieccop Intel S1150 Celeron G1840;mounutop 18.5 ViewSonic
Okpan Ha TpeHore MW200*200

Cxanep MUSTEK mnnaHmeTHbIi

Buneonpoekrop NEC NP40 DLP

10. PEKOMEHIYEMAS JIMTEPATYPA

a) OCHOBHas yueOHas JuTeparypa:

1. Anmumos LI.A., Konsrua KO.M., Tkauea M.B. u ap. Maremaruka: anreOpa u Hadasna
MaTEeMaTUYECKOT0 aHalin3a, reomeTpus. Anredpa U Hayajla MaTeMaTuyeckoro aHaiuza. 10
—11 kaccer: 6a30BbIi U yrayOl. ypoBHU — 3-¢ u3A. - M., 2016. - 463c.- ISBN 978-5-09-
037071-4

2. Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Marematuka: anreOpa u Havana
MaTeMaTU4ecKoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U yTriyOJIEeHHBIN YPOBHU).
10—1Ixnaccel. — M., 2018. - 256¢.- ISBN 978-5-09-053287-7

3. Atanacsan JI.C., byty3oB B.®., Kagomnie C.b. u np. Maremaruka: anreOpa u Havana

MaTeMaTU4ecKoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U yTriyOJIEeHHBIN YPOBHU).

10—11xnaccer. — M., 2020. - 256¢.- ISBN 978-5-09-073883-5

0) momomHUTENbHAs yueOHas TuTepaTypa:

1. bammakoB M.M. Matematuka: yueonnk. —M.:KHOPVYC, 2017. -394c. - ISBN 978-5-
406-05386-7

B) IIepeueHb y4eOHO-METOIMYECKOr0 00eCTIeUeHUS

1. Meroaudecknue yKa3aHWs MO BBIMOJHEHUIO TMPAKTHUYECKUX padoT 1Mo ydeOHOM
nucuumuinae OYI1.04 «MaremaTtuka»

') UHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MudopmannoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI).
2. www.school-collection.edu.ru (Eaunas komiekuuu 1u@poBbIX 00pa3oBaTeIbHBIX
PECYPCOB).

1) JIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI:

http://www.iprbookshop.ru/92162.html.

25


http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html
http://www.iprbookshop.ru/92162.html

11. OCOBEHHOCTHU OPTAHU3AIIMUUA OBYYEHMUA 110 YYEBHOMY
HPEAMETY JJIAA UHBAJIMOB U JINL C OTPAHNYEHHBIMU
BO3MOXHOCTSAMMU 310POBbSA
JUist 00yyaromuxcst U3 Yucia MHBAIMJIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH

3I0POBbsI HA OCHOBAHUS THCHMEHHOTO 3asBIICHUS Yy4eOHBIN npeamer OVYILO04
«Marematuka»  (KOHTPOJIb M OIIEHKa Pe3yJbTaTOB OCBOCHHUS Y4YEOHOro MpeaMeTa)
peanusyercsi ¢ y4eToM OCOOCHHOCTEM MCUXO(U3NUYECKOr0 pPa3BUTHSI, WHIUBUAYAIbHBIX

BO3MOKHOCTEH U COCTOSIHUS 3A0POBbA (zlaﬂee — HHIUBUAYAJIbHBIX OCO6GHHOCTCI>1).

12. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUMA YYEBHOI'O
HPEAMETA
KoHTponb 1 oneHka pe3yabTaToB OCBOCHMsI Y4EOHOTO IpeaMeTa OCYyIIECTBISETCS

NpernoAaBarCjicM B IIPOOCCCC IIPOBCACHHA IIPAKTHUYCCKHX BaHHTHﬁ, TCCTUPOBAHUA, QA

TAKIKC BBIIIOJIHCHUA CTYACHTAMU MHANWBUIYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, HCCHeﬂOBaHHﬁ.
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MMHUCTEPCTBO OBPA30BAHUS U HAYKH ACTPAXAHCKOU OBJIACTU
['ocynapcTBeHHOE aBTOHOMHOE 00pa30BaTEeNbHOE YUPEKICHUE
AcTpaxaHCKO# 00J1IacTH BBICIIETO 0OOpPa30BaHMUS

«ACTpaxaHCKHUN rOCYyAApCTBEHHBIN aPXUTEKTYPHO — CTPOUTENBHBIN YHUBEPCUTET
(TAOY AO BO «AT'ACY»)
KOJUJIEDK CTPOUTEJIBCTBA 1 DKOHOMUKHU AT'ACY

ACTPAXAHCKAW MOCYOAPCTBEHHbIA
APXHTEKTYPHO-CTPOUTENBHbLIA
YHWUBEPCUTET

PABOYAS ITPOTPAMMA YUYEBHOI'O ITPE/IMETA
OVYIL.04 Y MATEMATHUKA
M0 CIEUATIBHOCTH
CpeIHero npoQeccuoHaIbHOr0 00pa3oBaHUs

21.02.06 UndopManmoHHbIE CUCTEMBI 00ecIIedeHUs TPaA0CTPOUTEILHOM
AeAITeIbHOCTH

KBanudukanus-rexuuk

2022



OJIOBPEHO PEKOMEHJIOBAHO
MPEAMETHO-IUKJIOBON KOMUCCUEH  METOJUYECKUM COBETOM

IIporokoi Ne KCud ATACY
OT «__ » 20 T [Ipotokon Ne
npeceaaTenb OT « »

Hpe)IMeTHO-I_[I/IKHOBOI}'I KOMUCCHU

« » 20 1.

CocraBUTENb:

YTBEPXJIEHO

Hupexrop
KCu3d ATACY

/1O.A. Ilyknauna/
«_» 20 T

/JI.A . YykanoBa/

Pabouas nmporpamma paspabdorana Ha ocHoBe ®I'OC COO mis cnenuanbHocTr 21.02.06
NudopmarimoHHbie CUCTEMBI 00€CTICUCHUS TPAJTOCTPOUTEIBLHON ASATEILHOCTH, YICOHOTO

mw1ana Ha 2022 T.

CornacoBaHo:
Metomuct KCud AT'ACY

3aBeayromuii OUOINOTEKON
3amecturens qupekropa mo 1P

3amecTurenb qupekTopa no YP

Coeunamuct YMO CIIO

Penenszenr

K.T.H., JIOIEHT Kadeapsl
«CuCcTeMbl aBTOMAaTU3UPOBAHHOTO

MIPOEKTUPOBAHUS U MOJICTIUPOBAHUS
I'AOY AO BO «ATTACY»

[Tpunaro YMO CIIO:
Havanpauk YMO CIIO

/P.H. Mepetun /
/P.C. Xanaukemona/
/H.P.HoBuxkoBa /
/C.H.Konnoga/

/M.B. Tlononbckast/

/TT.H. Caguukos/

/A Il.I'eneBan/
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1. HOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma o6meoOpa3oBatenbHoro ydebnoro mpeamera OVIL04 VYV
«Marematukay TpeIHAa3HAYCHA IS M3YyYCHHs MaTeMaTUKH B MPOodeCcCHOHATBHBIX
0o0pa30BaTeIbHBIX OpPraHU3alUaX, PeaTu3yoIUX 00pa30BaATENbHYIO POTPaMMY CPEIHETO
oOumiero  oOpa3oBaHuss B MHpelenax OCBOGHHS  OCHOBHOM  MpoQecCHOHATbHON
obOpazoBatenpHolt mporpammbl  CITIO (OIIOIT CIIO) Ha 06a3e OCHOBHOro OOIIEro
oOpa3oBaHHsS TIPU  TOJATOTOBKE KBaTU(UIMPOBAHHBIX pabOYMX, CIyXallkuxX |
CHELUAIIMCTOB CPETHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuii @DI'OC cpemnero o61Iero
o0pa3oBaHus, MPEIBABISIEMBIX K CTPYKTYpE, COJACPKAHUI0 U pe3yJibTaTaM OCBOCHUS
y4eOHOTO TMpeameTa «Maremarnka», B COOTBETCTBUM ¢ PeKOMeHIanusaMu TI0
OpraHu3alliyd TMOJIyYEHHUs CpeaHero oOmiero oOpa3oBaHHs B TIpeleiax OCBOCHUS
o0pa3zoBaTeNbHBIX MPOrpPaMM CpeAHEero mnpodeccuoHanbHOTO 00pa3oBaHus Ha 0Oaze
OCHOBHOT'O 00111ero 00pa3oBaHusl ¢ y4eToM TpeOoBaHUM (eaepaabHbIX TOCYAaPCTBEHHBIX
o0pa3oBaTeIbHBIX CTAHJAPTOB M MOJyYaeMOM MPOPECcCUu WM CHEUATbHOCTU CPEIHETO
npodeccronansHOT0 00pazoBanus (MUCchbMo JlernmaprameHnTa rocyJapCTBEHHON MOTUTHKY B
cdepe moarotoBku padouux kaapos u IO Munobpuayku Poccuu ot 17.03.2015 Ne 06-
259).

Copeprxanue nporpaMMbl «MaremMaTrkay HaIpaBiIeHO HA TOCTUKEHUE CIIEIYIONMINX
LeJIe:

o oOecnieueHne c(HOPMUPOBAHHOCTU MPEJICTABICHUN O COLMAIIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKUX (HhaKTOpaxX CTAHOBIIEHUS MATEMATHUKHU;

o oOecrieueHue  C(HOPMUPOBAHHOCTU  JIOTMYECKOTO,  AJITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIILICHUS;

o obOecrnieyeHne CPOPMUPOBAHHOCTH YMEHUN MNPUMEHSTH TMOJTY4YEHHBbIE 3HAHUS MpPU
pEIICHUH Pa3INYHBIX 33]1a4;

o obOecrieueHre CHOPMHUPOBAHHOCTH TIPEACTABICHUNA O MaTEeMaTHKe KaK YacTH
00111eueI0BEYECKON KYJIBTYPhl, YHUBEPCAIHLHOM SI3bIKE HAYKH, MTO3BOJISIONIEM OMUCHIBATH
Y U3y4aTh peajbHbIC MPOIECCHI U SIBIICHUS.

B mporpammy BKIIOYEHO CcOJEp)KaHHME, HANpaBieHHOEe Ha (opMupoBaHue Yy



CTYJICHTOB KOMIICTCHIINH, HEoOXoauMbIX s kKadectBeHHOTro ocBoeHus OITOIT CIIO na
0a3e OCHOBHOTO 001Iero oOpa3oBaHUs C TMOJYYECHHUEM CpPEIHEro o0IIero odpa3oBaHMs,
IIPOrpaMMbl MOATOTOBKHU cliennanucToB cpeanero 3seHa (IIIICC3).

[Iporpamma yueOHOTO TmpeameTa «MaremaTtnka» SBISETCA OCHOBOW  JUIs
pa3paboTku pabouyux MporpamMm, B KOTOPBIX MNpodeccuoHanibHble 00pa3oBaTelbHbBIC
OpraHu3alMy, pealu3ylolre o0pa3oBaTeibHYI0 MPOrpaMMy  CpPEIHEro  oOIIero
obpazoBanusa B npenenax ocBoerus OIIOII CIIO nHa 0a3e oOCHOBHOTO 0OIIEro
o0pa3oBaHus, YTOUYHSIOT COJEpKaHUE Y4eOHOTO MaTepuaia, IMOCJIEI0BATeIIbHOCTh €ro
W3y4eHUs, pacrpesesieHne y4eOHbIX 4YacoB, BUIBI CAMOCTOSITENBHBIX PabOT, TEMAaTHUKY
pedeparoB (J10KIaI0B), MHAWBHIAYAIbHBIX MPOEKTOB, YUHUTHIBAs CHCIU(HUKY TporpamMm
MOATOTOBKM  CHELUMAIIUCTOB  CPEIHEr0  3BEHa, OcCBaWBaeMoW mnpodeccuu  Win
CHEUUATIBHOCTH.

2. ObIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJMETA

MaremaTuka siBasieTcs PyHIaMEHTAbHBIM 00111€00pa30BaTeIbHBIM MPEIMETOM CO
CJIO)KMBILIUMCSL YCTOMYMBBIM COJEpPKAHUEM M OOLIMMHU TPEOOBAHUSAMU K IOJATOTOBKE
00y4Jaromuxcs.

B  npodeccuoHanbHbIX  00pa3oBaTENbHBIX  OpPraHM3alMsgX,  PEATU3YIOLIUX
o0pa3oBaTeIbHYI0 MPOTPaMMy CpEeIHEro oO0miero oOpa3oBaHHUs B Mpeaesiax OCBOCHUS
OIIOII CIIO na 6a3e OCHOBHOro 001Iero oOpa3oBaHUs, U3yYEHHE MATEMAaTUKH HUMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT NPOQuIIsi MpohecCHOHATFHOTr0 00pa3oBaHusl.

[Ipu  ocBoenuu  cnemuaibHocTed  CIIO  TexHomoruueckoro  mpoduiis
npoeccHOHaIbHOTO 00pa3oBaHUsl MaTeMaTUKa Hu3ydaeTrcss  Oosee yriyOJIeHHO, Kak
npouiIbHBIA ~ y4eOHBIH  MpeIMeT, YUYUTHIBAOIIMNA  cHeNU(pUKY  OCBAUBAEMBbIX
CHEIUANbHOCTEH. DTO BBIpaXKAETCs B COJAEpkKAHUU OOYyYEeHHs, KOJIMYECTBE 4YacoB,
BBIICTISIEMBIX HA M3Y4Y€HHE OTHIEIbHBIX TEM MPOrpaMMbl, TIJyOMHE HX OCBOCHHUS
CTyJEHTaMH, OObEME U XapakTepe IPaKTUYECKUX 3aHsITHH, BHJIAaX BHEAyJIUTOPHOU
CaMOCTOATEIBHOI pabOTHI CTYIE€HTOB.

OOmume wenu wU3y4YeHUs] MaTEeMaTHKH TPAJAWLMOHHO PEaTU3yIOTCS B YETHIPEX
HaTpPaBICHUSIX:

1) ob1Iee npeacTaBiaeHue 00 UIEsIX U METO/IaX MAaTEMaTUKH;

2) HHTCJIJICKTYaJIbHOC PA3BHUTHUC,



3) OBJIaJIEHNE HEOOXOMMBIMA KOHKPETHHIMU 3HAHUSIMU U YMEHUSIMU;
4) BOCIIUTATEIHLHOE BO3/ICHCTBHE.

[Ipodunuzanus 1eneil mMaTeMaTHUYECKOTO OOpa30BaHUSI OTpakaeTcs Ha BBIOOpE
OPUOPUTETOB B  OpraHU3amuu  ydeOHOW  jesTenbHOCTH — oOydarommxcs.  Jls
TEXHOJIOTUYECKOro npoduiia npodeccuoHanbHOro 00pa3oBaHus BHIOOP LieNel cMelaeTcs
B TparMaTHYECKOM HAaMpaBJICHUH, NPEIyCMAaTPUBAIONIEM YCHICEHWE W PaCIIMpPEHHE
MPUKJIAJHOTO XapaKTepa M3y4YeHHs MaTeMAaTUKH, MPEUMYIIECTBEHHOW OpHUEHTAIlMM Ha
AITOPUTMHUYECKHIA CTHIIb TO3HABATEIHHOMN JIEITEILHOCTH.

N3yyenne ™areMaTukud Kak MNpOPMIBHOTO 0O0Ie00pa30BaTeIbHOTO y4eOHOTO
MpPEeIMETa, YYUTHIBAIONIETO CIIEM(PUKY OCBaMBaeMbIX cTyaeHTamu crenuranbHoctu CIIO,
o0ecreynBaeTcs:

e BBIOOPOM PA3IUYHBIX MOIXO0I0B K BBEJICHHIO OCHOBHBIX TIOHSITHIA;

o (opMHUpPOBaHHMEM CHCTEMBI YYEOHBIX 3aJaHui, oOecreuuBaroUUX S(HPEKTUBHOE
OCYIIIECTBIICHHE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

o oOoramieHueM CHEKTpa CTWJIEH Y4yeOHOU IEesSTENbHOCTU 3a CYET COIJIACOBAHUS C
BEYIIUMH JICATCIbHOCTHBIMH XapaKTEPHUCTHKAMU BBIOPAHHOM CITEIINATBLHOCTH.

[IpodunbHas cocTaBisiomas OTpakaeTcss B TpeOOBaHUAX K MOATOTOBKE
00y4Jaromuxcs B 4YacTH:

o O0mIel  CHUCTEeMBI 3HAHUW:  COJEp)KaTelIbHBIE  MPUMEPHl  HCIOJIB30BaHUS
MaTEeMaTUYECKUX UIEH U METOJ0B B TPO(hEeCCHOHATBHOM IeATeILHOCTH,

e YMEHHUU: pa3uvre B YPOBHE TPEOOBAHUH K CIOKHOCTH MIPUMEHSIEMBIX aJITOPUTMOB;

e TPAKTHUYECKOTO  HWCIIONB30BAHUS  NPHOOPETCHHBIX  3HAHUHM W YMCHHIMA:
WHIVMBUIYAIbHOTO y4eOHOTO OMbITa B IOCTPOEHWHM MAaTEMaTUYECKUX MOJIENEH,
BBITIOJTHEHUH UCCIIEIOBATEILCKUX MTPOSKTOB.

Takum oOpazoMm, peanu3ainus coaepKaHUS Y4eOHOTO TpeIMeTa OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOLIECCYATbHBIX XapPaKTEPUCTUK YUeOHOU pabOThl, 3aBUCSIIUX OT
npodpuiss npodecCHOHANIBHOTO 00pa30BaHUs, TMOJIYUYEHHUS OIbITA HKCIOJIb30BaHUSA
MaTeMaTUKH B COJEPKATECIbHBIX M NPO(ECCHOHATHHO 3HAYMMBIX CHUTYalHsIX 10

CpaBHEHUIO ¢ (HOPMAIbHO-YPOBHEBBIMU PE3YNbTATUBHBIMU XapaKTEPUCTUKAMU OOyUEHHS.



ConepxaHue y4yeOHOro mpeaMmeTa pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiep>KaTeNIbHBIMU JTMHUSMU OOYYECHHUS] MAaTEMaTHKE:

e anreOpandyeckasl JMHUS, BKJIIOYAIONIAs CHUCTEMaTH3allUI0 CBEICHUM O YuCiax;
U3y4YeHHE HOBBIX M 0000IlEHHE paHee W3YYEHHBIX olepaluil (Bo3BeJEHHE B CTENEHb,
U3BJICUCHUE KOPHS, JorapuMupoBaHHe, CHUHYC, KOCHUHYC, TaHTE€HC, KOTaHT€HC U
oOpaTHble K HHUM); HU3YYE€HHUE HOBBIX BHJOB UYHCIOBBIX BbIpaXEHUM U (oOpMmYyI,
COBEPIICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB U BHIYUCIUTEIBHON KYJIbTYPhI, pACIIUPEHUE
U COBEPILECHCTBOBAHME aIredpanyeckoro ammnapara, cHOPMUPOBAHHOIO B OCHOBHOM
IIKOJIE, U €TO IPUMEHEHHUE K PEHICHNUIO MAaTEMATUYECKNX U ITPUKJIAIHBIX 33/1a4;

o TEOPETUKO-QYHKUIMOHANbHAS  JIMHUSA,  BKIIOYAIOIIAs ~ CUCTEMATH3alMi0 U
pacuIMpeHre CBEIEeHUW O (YHKIMSAX, COBEPIICHCTBOBAHHE TIpaPUUYECKUX YMEHUI;
3HaKOMCTBO C OCHOBHBIMH HJAESIMH M METOJaMH MaTeMaTHYeCKOTo aHaiu3a B oObeMe,
MO3BOJISIIONIEM  MCCJIEIOBAaTh  AJIeMEHTapHble (GYHKIMA W pelaTh IpocTeriime
reoMeTpudecKkue, (U3nUecKue u Apyrue NpuKiIaaHble 3a1a4u;

e JIMHUS YPAaBHCHUN W HEPABEHCTB, OCHOBAHHAS HA IOCTPOCHUM U HCCIEAOBAHHU
MaTeMaTUYECKUX MOJeNIel, TMepeceKarmascs ¢ anreOpandyeckol U  TEOPETHKO-
(YyHKUMOHANBHOW JIMHUSIMU W BKJIIOYAIOLIAsl PAa3BUTHE M COBEPIICHCTBOBAHUE TEXHUKU
anreOpanyeckux MNpeoOpa3oBaHUM ISl pElIeHHs] ypaBHEHHUI, HEPABEHCTB M CHUCTEM;
dbopMHpoOBaHUE CIIOCOOHOCTU CTPOUTh M UCCIENOBaTh MPOCTEHIINEe MaTeMaTH4YeCKue
MOJENN TNpPH PELUICHHH NPUKIAAHBIX 3a7ad, 3a7a4 M3 CMEXHBIX U CHEHHAIbHBIX
JUCLUILINH;

e TEOMETPHUYECKAs  JIMHMSA,  BKJIIOYAIONIasd  HAIJSIHBIE  TPEJICTABICHUS O
MIPOCTPAHCTBEHHBIX (UTypax W H3yYE€HHWE HUX CBOWCTB, (OPMHPOBAHWE U PaA3BUTHE
MPOCTPAHCTBEHHOI'O BOOOpPAXKEHHUsA, Pa3BUTHE CHOCOOOB T'€OMETPUUYECKUX H3MEPEHHUI,
KOOPAMHATHOTO M BEKTOPHOTO METOAOB JUIA PELICHHS MAaTEMAaTHYECKUX M IPHUKIIATHBIX
3a/1ay;

e CTOXAaCTHYECKasi JIMHUS, OCHOBAHHAas Ha pPa3BUTUU KOMOMHATOPHBIX YMEHHIA,
IIPEACTABICHUM O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTIX OKPYKAIOIIETO
MUpa.

B miaHax nmporpammbl  y4yeOHBIW ~ Marepuand OpeacTaBieH B opMme



YepeayIOIIEeTrocss pa3BEPTHIBAHUS OCHOBHBIX COJIEPKATEIBbHBIX JHHUHN (aredpanyeckowu,
TEOPETUKO-(DYHKIIMOHATILHOM, YPaBHEHUU v HEPABEHCTB, reOMETPUYECKOM,
CTOXACTUYECKOI1), UTO MO3BOJSET THOKO UCIOJIb30BATh UX PACIOJ0KEHHE U B3aUMOCBS3b,
COCTaBIIATh PaOOUMii KaJCHAAPHBIN ITUTaH, MO-Pa3HOMY 4Yepeays ydeOHbIe TeMbl (TJIaBbI
y4eOHMKA), y4HUThIBass MTpoPuiab MpoPEecCHOHATBLHOIO 00pa3oBaHus, crHenuduky
ocauBaeMoi npodeccun CIIO mnm cnenuansHoctu CIIO, rmyOuHy n3ydeHus: maTepuana,
YPOBEHb MOJATOTOBKU CTYACHTOB I10 TIPEIMETY.

[Ipennaraempie B TeMaTHYECKUX IUIAHAX pa3Hble 00BEMBbI yueOHOTO BPEMEHM Ha
U3YUYEHHE OJHOM M TOH K€ TEeMbl PEKOMEHIYETCA WCIIOIb30BaTh JJI BBINOJIHEHUS
pa3IMYHBIX y4eOHBIX 3a/JlaHuil. TeM caMbIM pa3iauuus B TPeOOBAHUSAX K pe3ysibTaTam
0oOy4eHHsI TIPOSBITCS B YPOBHE HABBIKOB 10 PEIICHHIO 33Ja4 U OIBITE CaMOCTOSATEIbHOM
paboTHhL.

N3yuenne  obOmieoOpazoBaTebHOM  yueOHOro  mpenmera  «MareMaTtukay
3aBEpIIAETCS MOJBEJACHHEM WTOrOB B (oOpME 3K3amMeHa B paMKax MPOMEKYTOUYHOH
aTTeCTalluu CTYJIEeHTOB B mporecce ocBoeHus ocHoBHOW OIIOII CIIO ¢ momyueHuem
cpeanero oomiero oopazosanus (IITTKPC, TITICC3).

B pazgene mporpammbl «ConepkaHue y4eOHOTO TpeaMeTa» KypCHBOM BBIJIETICH

Marepuai, KOTOPbIM ITPU U3YYEHUH MAaTEMATUKU KOHTPOJIKO HE MOJICKUT.

3. MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIVIAHE

Vuebnniit mpeamer OVILL04 «Martematukay SBISIETCS Y4YEOHBIM MPEIMETOM
o0s3aTeNIbHON TpeaMeTHON obnactu «Maremaruka u uHpopmarukay PI'OC cpegHero

oO1ero ooOpazoBaHusl.

B npodeccuonanpHpIXx 00pa3oBaTENbHBIX OpraHU3alUsAX Y4eOHBIA MpeaMeT
OVIIL.0O4 «Marematuka» wu3ydaercs B 00I11€00pa30BaTEIbHOM IMKJIE y4eOHOTO IIaHa
21.02.06 MupopmallMoOHHbIE CUCTEMBlI OOECIIEUEHHS T'PaJOCTPOUTENBHONU AESITEIbHOCTH
Ha 6a3e OCHOBHOTO 00111eT0 00pa3oBaHUsI.

B yueOnbix mnanax IIICC3 yueOHbI nmpeameT «MaTeMaTrKa) BXOJMUT B COCTaB
oOmux 0011e00pa3oBaTeNbHBIX YYEOHBIX MPEAMETOB, (HOPMUPYEMBIX U3 003aTEIBHBIX

npeametHbix obnacteir @I'OC cpeanero o61miero oOpa3zoBaHus, JUIsl CIEIIMATIBHOCTEN



CIIO cootBetcTBYIOMIETO MPOodUs MPoheCCHOHATBHOTO 00pa3oBaHusI.

4. PE3YJIBTATBI OCBOEHHUS YYEBHOI'O ITPEAMETA

OcBoenue coaeprkanus yueOHoro npeamera OYI1.04 YV Marematuka oGecrieunBaeT
JOCTI)KEHUE CTYJACHTAMH CIIECIYIOIINX PE3YIbTaTOB:
*  JIUYHOCHIHBIX
- HABBIKM COTPYJIHMYECTBA CO CBEPCTHUKAMH, JETbMHM MJIAJIIEro BO3pacTa,
B3POCIBIMA B 00pa3oBaTeIbHOM, OOIIECTBEHHO ITOJE3HOM, y4eOHO-HCCIIe0BATEIbLCKOM,
MPOEKTHOM U JPYTUX BUAAX ACSATEIbHOCTH;
~ HPABCTBEHHOE CO3HAHWE W TOBEJCHUE HAa OCHOBE YCBOCHHS OOIIECUEIOBEUYECCKUX
IICHHOCTEH;
~ TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO, B TOM YKCJIE CaMOOOpa3OBaHUIO, Ha
MPOTSHKEHUU BCEU JKM3HU; CO3HATEIIbHOE OTHOIIIEHUE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBUIO YCIIECIIHON MPOGEeCCHOHAIBHOM U OOIIIECTBEHHOU JIESITEIIbHOCTH;
~ OCO3HAHHBIA BBIOOpP Oynaymiedl mnpodeccud U BO3MOXKHOCTEH peanu3aiuu
COOCTBEHHBIX JKM3HEHHBIX IJIAHOB; OTHOIIEHHE K MPOo(eCcCUOHATBHON JIeATeTbHOCTH KaK
BO3MOXXHOCTH Yy4YacTHsl B PEHICHUH JIUYHBIX, OOIIECTBEHHBIX, TI'OCYJapPCTBEHHBIX,

OOIIEHAITMOHAIIBHBIX MPOOIIEM;

° Memanpedmemnbtx:

—~ YMEHHUE CaMOCTOATEIILHO OMNPENCTATh LEIU ACATEIBHOCTH M COCTaBJISATH IUIaHBI
JIEATEBHOCTH; CAMOCTOSITEJIBHO OCYUIECTBIISITh, KOHTPOJUPOBATH M KOPPEKTUPOBATH
JIESITEIIbHOCTh; MCIIOJIb30BAaTh BCE BO3MOKHBIE PECYPCHI JUISI IOCTUAKEHUS MTOCTAaBICHHBIX
nejaed W peajqu3aliu IUIAHOB JIEATENbHOCTH, BBIOMpATh YCIHCIIHbIE CTpaTervudl B
Pa3IMYHBIX CUTYaLHSX;

— BIIaJICHHE HaBBIKAMHU I103HABATEIBHOM, yUeOHO-HCCIICIOBATEIILCKON M ITPOCKTHOM
NeATeNIbHOCTH, HaBBIKAMHU pa3pelieHuss npo0ieM; CHOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PENICHUS NPAKTUYECKUX 33/1a4, MPUMEHEHUIO
pa3IMYHBIX METOJIOB O3HAHUS,

~ TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITENIbHONM MH(POPMAIIMOHHO-TI03HABATEIHLHOM

ACATCIBHOCTH, BKJIIO4YaA YMCHHC OpPHUCHTHPOBATBCA B  PA3JIMYHBIX HCTOYHHKAX



uH(pOpMaI, KPUTHYECKU OIICHUBATh U MHTEPIPETUPOBATH MH(DOPMAIUIO, TTOTYYaAEMYIO
Y3 Pa3JINYHbIX HCTOYHUKOB;

~ BJIQJICHUE HaBBIKAMU IO3HABATEIbHOU PEIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX
JICUCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3YJbTATOB U OCHOBAaHHM, I'PAHUL] CBOETO

SHAaHUA U HC3HAHUA, HOBBIX IMO3HABATCIbHBIX 3aAa4 U CPCACTB UX NOCTHUKCHMU.

o NpeOMemHbvix:
- c(pOpMUPOBAHHOCTD MPEACTABICHUI O MaTEMAaTUKE KaK YACTU MUPOBOU KYJIbTYpbI
U MecTe MaTeMaTHUKd B COBPEMEHHOM UMBUIM3ALUMU, CIOco0aXx ONHCaHHWs Ha
MaTEMaTUYECKOM SI3bIKE SIBICHUI pPEaIbHOIO MUPA;

~ cpOpMHUPOBAHHOCTH MPEACTABICHUI 0 MAaTEMAaTUYECKUX MOHATUAX KaK BaKHEHIINX
MAaTeMaTH4YECKUX MOJEISIX, IMO3BOJIAIOIIMX OIKUCHIBATHL M M3y4daTh Pas3HbIE INPOLECCHl U
ABJICHUS; ITOHUMAHUE BO3MOXHOCTHM aKCHOMATHYECKOIO IOCTPOECHUS MAaTEMAaTHYECKHUX
TEOPUH;

~ BIQJICHHE METOJaMH JIOKA3aTEIbCTB W AJTOPUTMOB pELICHUS, YMEHUE HX
IIPUMEHSITh, IPOBOJIUTH 10KA3aTEJIbHBIE PACCYKIECHUS B XOJ€ PEIICHUS 3aa4;

— BJIAJICHUE CTAHJAPTHBIMU IPUEMAMHU PEIICHUSA PALIMOHAIBHBIX U UPPALMOHAJIBHBIX,
IIOKAa3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IPOTrpaMM, B TOM YHCIE I TOWCKA IYTH
pelIeHns U WIUTIOCTPALIMY PEIICHNUS] YPAaBHEHNN U HEPABEHCTB;

~ ¢()OpPMHPOBAHHOCTh TPEACTABICHUNA 00 OCHOBHBIX MOHATHUSX, MJEAX U METOJax
MaTEeMaTH4YECKOI0 AHAJIN3A;

— BJIQJICHUE OCHOBHBIMH IIOHATHAMM O IUIOCKMX W  IPOCTPAHCTBEHHBIX
reOMeTpUYeCKux (Urypax, MX OCHOBHBIX CBOMCTBAX; C(OPMUPOBAHHOCTb YMEHUS
pacrno3HaBaThb Ha 4YepTekKaxX, MOJCNIAX M B PEAIbHOM MHpE T'€OMETpUYECKUE (PUTYDBHI;
IPUMEHEHUE HW3YYEHHBIX CBONCTB T€OMETpUYECKUX (QUryp U (opmyn Uil peuieHUs
TrEOMETPUYECKUX 3a/1a4 U 3a4a4 C PAKTUYECKUM COJIEPKAHNUEM;

-c(pOpMHUPOBAaHHOCTh MPEACTABICHUI O Tpoleccax U SBICHUAX, HMEIOUINX
BEPOSITHOCTHBIN XapakTep, O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B peajlbHOM MHpE, 00

-OCHOBHBIX NOHATHAX AJIEMEHTAPHOM TEOPHM BEPOATHOCTEW; YMEHUN HAXOIWUTh U

OOCHHUBATb BCPOATHOCTHU HACTYIJICHUA COOBITHI B HpOCTGﬁIHHX MPAaKTUICCKUX
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CUTyalUsX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbIX BEJINYUH;

- BJIQICHUE HAaBBIKAMHU MCIIOJIb30BAHKUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIpU
peleHny 3a1ay;

~ ¢()OPMUPOBAHHOCTh MPEACTABICHUNH O HEOOXOJUMOCTH JIOKa3aTelIbCTB IMpHU
00OCHOBaHUM MAaTEMATUYECKUX YTBEPKICHUHM U POJM AKCMOMATUKU B MPOBEIACHUU
JEYKTUBHBIX PACCyXICHUN;

~Cc(OpPMUPOBAHHOCTh TOHSATUHWHOTO arapaTa [0 OCHOBHBIM paszfeliaM Kypca
MaTE€MaTUKH; 3HAHUM OCHOBHBIX TeopeM, (OpMysl U YMEHUS MX NPUMEHSTb;, yMEHUS
JIOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAaHAAPTHBIE CIIOCOOBI PEeLICHHS 3a/1a4;

~c(hOpMHUPOBAHHOCTh YMEHHUI MOJEIMPOBATh pEAJbHBIE CHUTyal[MH, HCCIEIO0BAThH

ITIOCTPOECHHBIE MOJIENIN, HHTEPIIPETUPOBATH IMOTYUYECHHBIN PE3yJIbTAT;

5. COAEP/ KAHUE YUEBHOI'O ITPEMETA
BBenenue
MaremaTuka B Hayke, TEXHHKE, SKOHOMHKE, MH(POPMAIMOHHBIX TEXHOJOTHIX H
MMPAKTUYECKON AEeATEIbHOCTU. Llenmn W 3agaum M3ydeHuss MATEMATUKH IPU OCBOECHUH

npodeccuit CI1O u cnenmansuocteit CIIO.

Anrebpa
Paszeumue nonssmus o wucne.
[enbie u panuoHanbHble uucna. JlelicTBuTenbHble uwncia. [IpuOnmxeHHbIC

BhIUMCIIcHUs. KOMIUIEKCHBIC YKCIIa.

Kopnu, cmenenu u nozapugmoi

Kopuu u crenenu. KopHu HaTypallbHOM CTENEHM M3 4YHUCIA M UX CBOMCTBA.
CrerneHu ¢ pallMOHAIBHBIMH MTOKa3aTeNIIMH, UX CBOWCTBA. CTENEHH ¢ JIeHCTBUTEIbHBIMU
nokasaressiMi. CBOMCTBA CTENIEHU C IEUCTBUTEIIBHBIM ITOKA3aTEIEM.

Jlorapugm. Jlorapupm uymcina. OcCHOBHOE JOrapu(pPMHUUECKOE TOXKAECTBO.

JlecsiTuuabple W HaTypaibHble Jorapudmbl. [IpaBuma paeiicTBuil ¢ jorapudpmMamu.

Ilepexo0 k nHosomy ochosaHuio

[IpeoOpazoBanue anreOpamveckux BoIpakeHHil. [IpeoOpazoBanue parmoHaIbHBIX,
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UPPALMOHATBHBIX CTETIEHHBIX, TTOKA3aTEIbHBIX U JOTAPU(PMUYECKUX BBIPAKECHUN.
[TpakTuueckue 3aHsATHS. ApuPMETHUYECKUE JCUCTBUS HAJ YUCIAMH, HAXOXKJICHUE
NPUOJMKEHHBIX 3HAYEHUM BEIMYMH W TOTPEIIHOCTEH BBIUMCICHUN (a0CONIOTHOW U
OTHOCHUTEJIbHOM), CpPAaBHEHUE YUCIIOBBIX BbIpakK€HUU. BhIunciieHHEe U CPaBHEHUE KOPHEM.
BrinosiHeHne pacyeToB ¢ pagukanaMu. PelieHue uMppaurOHalIbHBIX —YpPaBHEHHI.
Haxoxaenue 3Ha4YeHUW CTENEHEW C palUOHAIbHBIMU TOKa3zaTtensiMu. (CpaBHEHHE
crerieneir.  I[IpeoOpa3oBaHusi  BBIp@KCHMM,  COAEp)KAIIMX  CTENMEeHH.  PelieHue
MOKa3aTeIbHbIX ypaBHEHUW. PemeHue npukiaaHeiXx 3agad. HaxoxaeHwe 3HadYeHUi
jorapudma Mo MPOU3BOJILHOMY OCHOBaHHUIO. [lepexos oT 0JHOTO OCHOBAHUA K JIPYyTrOMY.
Borunciienne u cpaBHeHue jorapudmoB. JlorapudmupoBaHue W MOTEHIHUPOBAHUE
BbIpakeHUU. [IpuOnM>keHHbIe BBHIYUCICHUS W PELICHUS] MPUKIAIHBIX 3ajad. Peiienue

Jorapu(MUYECKUX YPAaBHCHHM.

OcHoegbl mpucoHomenmpuu

OcHoBHble nOHsATHA. Pagmannas Mepa yrna. BpamarensHoe nsukeHne. CuHYC,
KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIA.

OcHOBHBIE TpUrOHOMETpUYecKue ToxzaectBa. dopmyinbl npuseaeHus. Oopmyiibl
cioxenusi. @opMyisl yaBoeHUss POpMyJibl IIOJJOBUHHOIO YIJla.

[IpeoOpazoBanus IIPOCTENIINX TPUTOHOMETPUYECKUX BBIPAKEHUU.
[IpeobpazoBanue CymMMbl TPUTOHOMETPHUUECKUX (YHKUMHA B NPOU3BEACHHE W
NPOU3BEJCHUSI B CYMMY. BbIpakeHue TPUTOHOMETPUYECKUX (PYHKIUN uepe3 TaHTEHC
ITOJIOBUHHOTO apryMEHTa.

Tpuronomerpuueckue ypaBHEHU U HEPABEHCTBA. IIpocrenmue
TPUTOHOMETpHUUYECKME ypaBHeHHs. [Ipocrelilve TPUTOHOMETPUUECKHME HEPABEHCTBA.
OOpatHble TpUuroHOMeTprudeckrue GyHKIHH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

[IpakTnueckue 3ansaTusd. PaguaHHblil METOJ U3MEPEHHUS YIJIOB BPAILLIEHUS U CBS3b C
rpagycHoii Mepoil. OCHOBHBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (POPMYIbI CIOKECHHS,
yABOEHUS, MPeoO0pa3oBaHWE CYMMBbI TPUTOHOMETPHUYECKHX (PYHKIHI B IMPOU3BEICHUE,
npeoOpa3zoBaHuE MPOU3BEACHUS TPUTOHOMETpUUeCKUX (pyHKUM B cymmy. IIpocrelimme
TPUTOHOMETPHUYECKNE YPABHEHNS U HEPABEHCTBA.

OOparHbie TPUTOHOMETPUYECKHUE (PYHKIIUU: apKCUHYC, APKKOCUHYC, apPKTAHT€HC.
12



Dynxyuu, ux ceolicmea u paguxu

@Oyukiuu. O65acTh OmNpeAeNeHus W MHOXKECTBO 3HadeHW; Tpaduk (GyHKINH,
nocTpoeHue rpaukoB GyHKUUN, 3aJaHHBIX PAa3IMYHBIMH CIIOCOOAMH.

CpoiictBa (QyHKIMH. MOHOTOHHOCTH, YETHOCTh, HEYETHOCTh, OTPAHHUUYEHHOCTb,
nepUoOANYHOCTh. [IpoMexxyTKH Bo3pacTaHHsi U yObIBaHUS, HAMOOJbIIEE W HAUMEHBIIEE
3HAYeHHs,  TOYKM  OJKCTpemyMma.  ['paduueckas  uHTepmperauusa.  [Ipumepsr
(YHKIIMOHAIBHBIX 3aBUCUMOCTEN B peajbHBIX MpOIEcCax U ABJICHUSAX. ApUpMETHUECKHE
onepauuu Hajx QyHkuausmu.  CrnoxhHas — QyHkuus — (komnosunusi). [lonarue o
HENPEPBHIBHOCTH (PYHKIIUH.

Oo6parnbie ¢ynknuu. OOMacTe ompeneseHuss W 00JIacTh 3HAYCHHM OOpaTHOMU
¢ynkuuu. ['padguk obpatHoit pyHkuuu. CTeneHHble, TOKa3aTeabHbIE, JorapupmMuieckue

U TpuroHomerpudeckue GpyHkiuu. OO6paTHbIE TPUTOHOMETPUIECKUE (DYHKITHH.

Onpeoenenus (hyukyuil, ux ceolicmea u epagpuxu.

IIpeoOpazoBanms rpadukoB. [lapamienbHBI MEPEHOC, CHUMMETPHS OTHOCHUTEIBHO
Ooceil KOOpAMHAT M CUMMETPHS OTHOCUTEIBHO Hayaja KOOpJIWHAT, CUMMETpUS
OTHOCHUTEJILHO MPSIMON Y = X, PaCTSKEHHE U CKaTUE BI0JIb OCEH KOOpIUHAT.

[Ipaktnueckne 3ansatud. Ilpumepsl 3aBUCHMOCTEM MEXKAYy IEPEMEHHBIMU B
peabHBIX TMpoIeccax U3 CMEXKHBIX AUCIUILIMH. Onpenenenue Qynkuuid. [loctpoenue u
yreHue rpadukoB Pynkuwmit. HWccnemoBanne @yHkumu. CBOHCTBa  JIMHEWHOM,
KBaJIPaTUYHOM, KYyCOYHO-TMHEHHON W JpoOHO-TMHeWHON (yHkiuil. HenpepbiBHbIE U
nepuoauyeckue (Qynkiuu. CpoiictBa M TpaduKu CHUHyca, KOCHMHYCa, TaHIeHCa U
kotanreHca. OOparnbie ¢GyHKknuu u wux rpadukn. OOpaTHbIE TPUTOHOMETPUYECCKUE
¢bynkuuu. [IpeoOpazoBanmst rpaduka  yHkiuu. [NapmoHMYeckue  KojeOaHUS.
[lpuknanusle 3amaun. IlokaszatenbHbie, Jorapu@MUYECKUe, TPUTOHOMETPUUYECKHUE

ypaBHEHHUS U HEPABEHCTRBA.

Havana mamemamuuecxkozco ananusa
HOCJICI[OBE[TGJII)HOCTI/I. CniocoOsbl 3adaHus )41 CBOMCTBA YHCJIOBBIX

nociuenoBareabHocTel. IloHsaTue o npeacic mnocjiacaoBaTCIbHOCTH. CYHICCTBOBaHl/Ie
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npenena MOHOTOHHOMU OTPaHUYEHHOU I10CJIEOBATEIBHOCTH.
CymMmupoBaHuenocienoBaTenbHocTel.  beckoneyHo — yObIBaromias reomeTpuyeckas
IIPOTPECCHST U €€ CyMMA.

[IpowsBognas. Ilonsitme o mpoW3BOAHONW (YHKIIMH, €€ TEOMETPUUECKHH W
¢busnuecknii cmbicia. YpaBHeHHE KacaTelbHOM K Trpaduky @yHkuuu. IlpomsBoaHbie
CYMMBI, Pa3HOCTH, IPOU3BEACHUSA, 4YacTHbIC. [IpOM3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynkuuii. [lpumeHeHue mTPOU3BOAHOM K HCCIEAOBAHUIO (PYHKIMH M MOCTPOCHHIO
rpaduxoB. IIpousBoaHbie 00paTHONM PYHKIIMU U KOMIO3UIUU (DYHKIIUH.

[Ipumeppl uCnoNb30BaHKS NPOU3BOJIHON IS HAXOXKICHHS HAWJTyUIIEro PELICHUS B
MPUKJIAJAHBIX 3a7a4ax. Bropas mpousBoaHas, ee reoMeTpruuecKuil U (U3HUYEeCKUl CMBICIL.
Haxoxxaenue ckopoctu Juisl mpouecca, 3aJaHHoro (opMysion u rpagukom.

[lepBooOpaznas u wunHTerpan. I[IlpumeHeHHe OIpeneIeHHOrO HWHTerpaisa s
HaxXOXJICHUS TUIOIAMM KpUBOJWHEWHOU Tpanenuu. Popmyna Herorona—Jleibnua.
[IpuMepbl mpuMEHeHHs UHTErpaia B GU3UKE U TEOMETPUHU.

[IpakTuueckue 3aHsaTHs. YucinoBas MocienoBaTeIbHOCTb, CIIOCOOBI €€ 3a/laHuf,
BBIYMCJIEHUS YIEHOB IOCJenoBaTeNbHOCTH. lIpenen mocnegoBaTenbHOCTU. beckoHEUHO
yObIBaroIIasi reOMETpUIECKasi MPOTrPECCHUs.

[Ipon3BoiHAsA: MEXaHUUYECKUN U TEOMETPUUECKUNA CMBICI ITPOU3BOJHOM.

VYpaBHeHue  kacarenpHOM B oOmem  Buge. IlpaBmiia u  (dopmydsl
muddepeHniupoBanus, TabNHIAa MPOU3BOIHBIX 3JIeMEeHTapHBIX (pyHkImil. MccnenoBanue
GyHKUMH C TIOMOUIBI0 MpOou3BOAHON. HaxoxkaeHue HauOoJIbIIEro, HaUMEHbBIIETO
3HAYEHUS U SKCTPEMAIbHBIX 3HAYEHUN (DYHKIIMHU.

HNurerpan u mnepBooOpaszHas. Teopema Heriorona—IJleiionuna. IlpuMenenue

HHTETpaia K BBIYMCICHHUIO (1)I/IBI/I‘ICCKI/IX BCIWYHH U Hnoma)leﬁ.

VYpaenenusa u nepasencmea
YpaBHEHHST UM CUCTEMBl ypaBHEHHU. PanuoHanbHbBIE,  HppaAMOHATBHbIC,
MOKA3aTeIbHbIC U TPUTOHOMETPUYECKUE YPABHEHHUS U CUCTEMBI.
PaBHOCMJIBHOCTD YpaBHEHMH, HEPABEHCTB, CUCTEM. OCHOBHBIE TTPUEMBI UX PEIICHUS
(pa3nokeHre Ha MHOXKUTEIH, BBEJIEHUE HOBBIX HEM3BECTHBIX, MMOJICTAHOBKA, IpaduueCKUit

METO]).
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Hepasencrsa. Panmonansheie, UpPpALMOHAJIbHBIE, IIOKA3aTEIbHbIE U
TPUTOHOMETPHUUYECKHE HEpaBeHCTBA. OCHOBHBIE IIPUEMBI X PEILICHUS.

Hcnonb3zoBaHne CBONUCTB W rpadUKOB (PYHKIMN NpU PEIICHUH YypaBHEHUN H
HepaBeHCTB. Mertonq wuHTepBaioB. M300paxkeHne Ha KOOPAWHATHOM IUIOCKOCTH
MHOYECTBA PEIICHUI YPaBHEHNUN U HEPABEHCTB C JIBYMs IEPEMEHHBIMHU U UX CHCTEM.

[Ipuknanssle 3amaun. [IprMeHeHME MaTeMaTUYECKMX METOIOB JUISl PELICHHS
CoJlep KaTeNIbHBIX 3a/1ad U3 Pa3jIMYHbIX O0JlacTeld HayKW M MpakThKu. MHTepnperanus
pe3yJIbTara, yYeT peaibHbIX OrPaHUYECHUI.

[Ipaktnueckne 3anatuss. KopHu ypaBHeHuil. PaBHOCWIBHOCTP ypaBHEHUM.
[IpeoOpazoBanue ypaBHeHuid. OCHOBHbBIE PUEMBI PEIlICHUs YpaBHEHM. Penienne cuctem
ypaBHeHU#. Vcronb3oBaHUE CBOWCTB M IpaUKOB (PYHKUMU JUJIsl PEIICHUS] YpPAaBHEHUN U

HEPABEHCTB.

KomOunaTopuka, CTaTUCTUKA U TEOPUSI BEPOSTHOCTEN

Dnemenmol KOMOUHAMOPUKU
OcCHOBHBIE TOHATHUS KOMOMHATOPUKU. 3aJaud Ha TMOACYET YHUCIa pPa3MEICHHM,
MEePECTaHOBOK, coueTaHuid. Pemenne 3amau Ha mepebop BapuantoB. dDopmyna OuHOMA

Herotona. CBoiictBa OMHOMUHANBHBIX KO3 duimenTos. Tpeyronbauk [Tackans.

Dnemenmuvl meopuu 6eposmHocme

CoObITHE, BEpOSITHOCTH COOBITHUS, CIIOKEHUE U YMHOKEHUE BeposiTHocTel. [lonarue
O HE3aBUCUMOCTHU cOObITHH. J[MCKpeTHas ciayuailHas BEJIMYNHA, 3aKOH €€ PACIPEACICHHUS.
YucnoBble XapaKTEpUCTHKMA JUCKPETHOW Ciayd4auHOM BenuuuHbl. IloHATHE O 3aKoHE

OOJIBIIIUX YHCEIL.

Anemenmsl Mamemamuieckou Cmamucmuxy

[IpencraBnenrie  JaHHBIX  (TAONMIBI, JuarpamMmbl, rpaduku), TreHepadbHas
COBOKYIHOCTb, BBIOOpKa, cpemHee apudmerndeckoe, meamana. [loHsTtue o 3amadax
MaTeMaTU4YeCKOM CTaTUCTUKHU. PelleHre MNpakTUYeCKUX 3aJad ¢ [PUMEHEHUEM
BEPOSTHOCTHBIX METOOB.

[Ipaktuueckue 3anstua. Hcropuss  pa3BuTHs  KOMOWHATOPHKH, TEOPUU

15



BEPOATHOCTEW U CTAaTUCTUKM M UX pOJb B pa3IUYHbIX cdepax UeIoBEYECKOM
KusHenearenbHocTu. [lpaBuna koMOuHaTtopuku. PemeHne KoMOMHATOPHBIX —3azad.
Pa3zmemienus, coueranua u nepectaHoBku. buHom Herotona m tpeyronphuk Ilackans.
[IpuknagHble 3a0a4u.

Kitaccuueckoe omnpeneneHne BEPOATHOCTH, CBOMCTBA BEPOSATHOCTEW, TEOpPEMA O
CymMMe BeposiTHOCTER. Brruncnenne BepostHocTen. [Ipuknanueie 3anaun. IIpeacraBnenne

YHCJIOBBIX JAHHBIX. HpHKHaI[HBIC 3aJJa4H.

I'eomeTpus

IIpsamvle u nrockocmu 8 npocmpancmee

B3anmHoe pacnonokeHue AByX MpsMbIX B MPOCTpaHCTBE. [lapannenbHOCTh NpImMoi
u mwiockoctu. [lapannensHocTh ockocTel. [lepneHIuKyaspHOCTh MPSAMOM U TIOCKOCTH.
IlepnieHAUKYJISIp ¥ HAKIIOHHAS. YTOJ MEXIY NPSIMOM U IUIOCKOCTBIO. JIByrpaHHBIA yIOJL.
VYron Mexay mIockocTAMH. [lepneHauKyasspHOCTh ABYX IIIOCKOCTEN.

['eomerpuueckue mpeoOpa3oBaHMsl MPOCTPAHCTBA:  MAapaJUICNIbHBIA  MEPEHOC,
CUMMETPHUS OTHOCUTEIIBHO IUIOCKOCTH.

[TapamnmensHoe  mpoektupoBanue.  [lmomane  OpPTOrOHaIbHOW  MPOEKIIUU.

N300paxeHne MpoCcTpaHCTBEHHBIX (PUTyp.

Mnocozpannuxu

Bepuunel, pebpa, rpanum MHOrorpaHHuka. Pa3sBepTka. MHOTOTpaHHbBIE YTJIBL.
Brinykiible MHOTOTpaHHUKHU. Teopema Ditnepa.

IIpusma. Ilpsamas n HakioHHas npusma. IlpaBwibHas npusma. [lapamnenenumnen.
Ky®.

IIupamuna. IlpaBuiibHasg nupamuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B apajuielenunesie, B Ipu3Me 1 MUpaMu/Ie.

Ceuenus ky0a, IpU3Mbl U TUPAMU/IBI.

[IpencraBienrie 0 MpaBWIBHBIX MHOTOTpaHHUKaX (TeTpa’dape, KyOe, OKTadiape,

JOJIEKadApe U MKOCAdIPE).

Tena u noeepxHocmu epauierusd
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Humuaap u koHyc. YceueHHbIH KoHyc. OCHOBaHME, BEICOTA, OOKOBAas TOBEPXHOCTD,
oOpa3syroras, pa3pepTka. OceBbie CEUCHUS 1 CeUSHUs, MapajiieiabHble ocHoBaHu0. [1lap u

ctepa, ux ceuenus. KacarenbHas miockocts K cepe.

Hzmepenus 6 ceomempuu

O6mneM u ero uzmepenue. Murterpanbaas Gpopmyna oobema.

®dopmyibl 00beMa Ky0Oa, MPSIMOYTOIBHOTO TapaijIeNIeUIeia, MPU3MbI, THINHIPA.
dopmynsl 00beMa MUpaMuUIbl U KOHyca. DopMyIIbI IJIOMAAN MTOBEPXHOCTEH MIIMHAPA U
koHyca. opmysel 00beMa 1mapa u mionaau cqepel.

[TogoGue Ten. OTHOIICHUS TUIOMIAICH MOBEPXHOCTENH N 00bEMOB MOOOHBIX TE.

Koopounamur u éexmopui

[IpsimoyronbHas (mekapToBa) cUcTeMa KOOpPAMHAT B TMpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXIY IByMsI TOUKaMU. Y paBHEHUS C(Pepbl, IIOCKOCTH U MPSIMOM.

Bektopel. Moayns Bektopa. PaBeHCTBO BekTOpoB. (CllOkKEHHE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4yuciio. Pa3no)keHne BEKTOpa IO HAIpaBICHUSAM. YTOJ MEXIY
nByMsi BekTopamu. I[lpoekuusi BekTtopa Ha ock. Koopaunatel Bektopa. CkanspHoe
IIPOU3BEJICHUE BEKTOPOB.

Hcnonb3oBaHrne KOOpAMHAT W BEKTOPOB TMPU PEUICHUM MATEMaTUYECKUX U
MPUKJIAAHBIX 3a]1a4.

[IpakTnueckue 3aHATHs. [IpuU3HAKKM B3aMMHOTO pACMHONOXKEHUS MPSAMBIX. YTOJ
MEXIy TpsMbIMU. B3auMHOE pacmosiokeHue NpsIMbIX M IUIocKocTel. [lepnenaukynsp u
HAKJIOHHAsl K IUIOCKOCTH. YTOJ MEXAY IPSMOW M IUIOCKOCTBIO. Teopembl 0 B3aMMHOM
pacIoI0KEHUU PSAMOM U IJIOCKOCTU. Teopema o Tpex NepneHIuKYJIIsApax.

[Ipu3Hakn W  CBOMCTBAa IIApaJUICNIBHBIX M TEPHEHAUKYISAPHBIX IIJIOCKOCTEH.

PaccrosiHue OT TOYKM 70 MIIOCKOCTH, OT MPSAMOM 10 IUIOCKOCTH, PACCTOSIHUE MEXIY
IJIOCKOCTSMM, MEXIY CKPEIIUBAIOIIMMUCS MPSAMBIMU, MEKIY POU3BOJIBHBIMU (PUTYpamMu
B IIPOCTPAHCTBE.

[TapannenbHOoe MPOEKTUpPOBAaHME M €ro CBOWCTBA. TeopemMa O IUIOMIAU
OpPTOTrOHAIbHOU IPOEKIUU MHOTOYTOJIbHUKA. B3aumuoe pacnoyioKeHue

MIPOCTPAHCTBEHHBIX PUTYD.
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Paznmuunbie Buasl MHOrOrpaHHUKOB. WX wu3o0paxkenus. CedeHus, pa3BepTKU
MHOTOrpaHHUKOB. [Inomans noBepxHoctu. Buasl cuMMeTpuil B IPOCTPAHCTBE.

CummeTpus Ten BpalmleHWss W MHOTOIPAaHHHUKOB. Bpluncienue momaned u
00BEMOB.

Bekropsl. JlelicTBus ¢ BekTopamu. JlekapToBa cucteMa KOOPJIAUHAT B IIPOCTPAHCTBE.

YpaBHeHUE OKpPY>KHOCTU, cdepbl, IJIOCKOCTU. PaccTrosiHMe MEXIy TOYKaMHu.
JelicTBUs ¢ BEKTOpaMu, 3aJaHHBIMU KoopAnHaTaMu. CKaJIIpHOE MPOU3BEAECHUE BEKTOPOB.
BekrtopHoe ypaBHEHME TMpsSAMOM M IUIOCKOCTH. VIcmonb30BaHME BEKTOPOB MpH
JI0Ka3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

JIns  BHeEayaUTOPHBIX 3aHATHW CTyJEHTaM HapsAy C pelIeHWeM 3aJad |
BBIITOJTHEHUS NPAKTUYECKUX 3aJaHUM MOXKHO IPEIJIOKHUTh TEMBI MCCIIEIOBATEIIBCKAX H
pedepaTUBHBIX pPabOT, B KOTOPHIX BMECTO CEpUN OTHEIBHBIX MEJIKUX 3a7ad U
YOPAKHEHUNA NpeNyIaraloTcsl CIOKETHbIE 3a7aHus, TpeOylollue AIUTENbHOU padoThl B
pamMKax OJHOM MAaTeMaTHUYeCKOW CHUTyalud. OTU TE€Mbl MOTYT OBITh  Kak
WHJVMBUAYaJIbHBIMA 3aJaHUSIMH, TaK WU TPYIIOBBIMH JJII COBMECTHOI'O BBIIIOJIHEHUS
MCCIIEJOBAHUS.

[TpumepHBbIe TeMBI pedepaToB, T0KIa10B, HCCIAEA0BATENbCKUX TPOEKTOB:

» HemnpepsiBabie 1p0o0H.

o [IpumeHeHne CIIOKHBIX POLEHTOB B 3KOHOMUYECKUX PacyETax.
o llapannenpHO€ MPOEKTUPOBAHUE.

o CpenHue 3HaAYEHUS U UX IPUMEHEHHUE B CTATUCTHKE.

« BekTopHOE 3amaHue NpsAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
o ClioXeHue TapMOHUYECKUX KOJICOAHUH.

o I'paduueckoe penieHue ypaBHeHU U HEPABEHCTB.

o IIpaBuibHBIE U OTYIIPABUIBHBIE MHOTOTPDAHHUKH.

o KoHnueckue ceuyeHus U UX MPUMEHEHUE B TEXHUKE.

o [lonsatue nuddepenunana u ero NPUIOKEHHS.

o (CxeMbl NOBTOPHBIX UCIBbITAHUN bepHyuu.

o HccnenoBanue ypaBHEHUM U HEPABEHCTB C [1ApAMETPOM.

6. TEMATUYECKOE IINTAHUPOBAHHUE
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[Ipu peanuzammu copepkanus 001eoOpa3oBaTenbHON yaeOHoro npenmera OYIL.4
Y Marematuka B npenenax ocBoeHus OIIOII CIIO na 6a3e oCHOBHOro o0IIero
oOpa3zoBaHus ¢ moyiyuyeHueMm cpenHero obmiero odOpazoBanus I[IIICC3 makcumanbHas

yueOHasi Harpy3ka o0y4aroniuxcsi COCTaBIseT:

Buj yueOHoii padoThI O0bem B yacax
YueOHas Harpy3ka 00y4arouuxcs 311
Oo0s13aTesIbHAsA ayAUTOPHAs y4eOHas HATPY3Ka 212

B TOM 4YHCJIE:

TEOPETHUECKOE 00yUeHHE 106

IIPAKTUYECKUE 3aHATUS 106

y4eOHBIM TUTAHOM
HE TIPETYCMOTPEHBI
y4€OHBIM IJITAHOM

J1a60paT0prle 3aHATHA

KoncyabTanus He IpejTyCMOTpEHa
99

CamocrosiTesibHasi padoTa

IIpomeskyTouHas arrecranus B popme 3K3aMeHa 12

7. TEMATUYECKHM IIJIAH YYEBHOTI'O ITPEJIMETA «MATEMATHUKA»

Pacnpenenenue
TPYJAOEMKOCTH pazziena (B
gacax) 1o BUJaM y4eOHOU
Bcero gyacos
Conepxanue 00yueHuUst Ha pasjen padoThl
Teoperuaec [IpakTrueckue
KOE

06y ueHHe 3aHATUSA
Beenenue 1 1 -
Pa3BuTre noHSATHS O UKCIIE 11 5 6
KopHu, crenenu u jorapudmsl 30 14 16
[IpsiMbIe U IITOCKOCTH B 16 g g
IPOCTPAHCTBE
DneMeHThl KOMOMHATOPUKH 10 6 4
YpaBHEHHS ¥ HEPABEHCTBA 16 8 8
KoopnHaTel ¥ BEKTOPBI 12 6 6
OCHOBBI TPUTOHOMETPUH 26 14 12
DYHKIHMH, X CBOWCTBA U TpaQUKH 20 10 10
Hauana MaremMaTH4eCcKOro aHaiaun3a 34 16 18
MHoOrorpaHHUKH 8 6 2
Tena v MOBEPXHOCTHU BPALLCHUS 8 4 4
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W3mepenus B reoMeTpuu 10 4 6
DJIEMEHTBI TEOPUU BEPOATHOCTEN 6 2 4
DJIeMEHThl TEOPUU BEPOSITHOCTEH 4 ) )
Y MaTeMaTU4YeCKON CTaTUCTHKU
Hroro 212 106 106

8. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIBHOCTHU

OBYYAIOIIIUXCA
DopMbI
METO/IbI
Copepxanuie | XapakTepHCTHKAa OCHOBHBIX BHJIOB J€ATEILHOCTU CTYACHTOB (Ha
00y4eHust YpOBHE Y4eOHBIX JICHCTBHIA) KOHTPOJIA
pE3yJIbTaTOB
00y4eHUs
O3HaKOMJIEHHE € POJIbI0 MATEMATUKH B HAyKE, TEXHUKE,
SKOHOMUKE, HH()OPMALIMOHHBIX TEXHOJOTUSIX U MPAKTHUECKON
Bsenenne nesTenbHOCTH. O3HaKOMIJIEHHE € LENSIMU U 33Jja4aMU U3Y4YE€HHUs | Y CTHBIN ONpoc
MaTemMaTHKu nipu ocBoeHnu npodeccuit CI10 u cnennanbHOCTEH
CIIO.
BrimonHenue apudmMeTHIecKux ASHCTBUIN HaJ YUCIaMH, coueTast | Y CTHBIM OIpoc
YCTHBIE U NNCbMEHHBIE TPUEMBI. [MucbmenHbI
PazButune Haxosxnenne npuOIMKeHHbIX 3HAYCHU BETMYUH U omnpoc
MIOHATHS O MOTPEIIHOCTEH BRIYHCICHUH (a0COMIOTHOM U OTHOCUTEIBLHOM); Ouenka
quclie CPaBHEHUE YUCIIOBBIX BBIPAKECHUM. KauecTBa 10
Haxoxxaenue ommoOok B mpeoOdpa3oBaHUAX M BHIYMCICHUSIX pe3yabTaTam
(OTHOCHTCSI KO BCEM ITYHKTaM MPOTPaMMBbl). JK3aMEHa
KopHpn, O3HaKOMJIEHME C IOHATUEM KOPHSI N-il CTENEHH, CBOWCTBaMU VYeTHBII onpoc
CTEIICHH, PaauKaIoB U IPABUJIAMHU CPABHEHUSI KOPHEH. [TuceMeHHbIN
J0rapuQMbI DopMyIMpPOBAHKE OIIPEACIICHUS KOPHS U CBOWCTB KOPHEH. 0IIpocC
Brruucnenue u cpaBHEHUE KOPHEH, BHIITOJTHEHUE IPUKUAKA Ouenka
3Ha4yeHus1 KopHs. [IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX KayecTBa 1o
BBIPAXKECHMI, COAEPIKALUX PaTUKAIIbI. pe3ynbTaTam
Brimonnenue pacueToB 1o GopmyiiaM, COACPKALINM PaJuKaibl, | 3K3aMeHa

OCYILECTBIISAS HEOOXOIUMBbIE MOACTAaHOBKH U IIPe0Opa30BaHMUsL.
Omnpenenenre paBHOCUIBHOCTH BBIPAXKEHUN € paJuKaIaMH.
Pemenne uppanroHalbHBIX yPaBHEHUN.

O3HaKOMJIEHHE C IOHATHEM CTENEHU C AEHCTBUTEIbHBIM
IIOKa3aTeIIEM.

HaxoxieHne 3Ha4eHMi CTENeHU, UCIIONb3Ys IIPU
HEOOXOIMMOCTH UHCTPYMEHTAJIbHbIE CPECTBA.

3anuchiBaHUE KOPHS N-i CTENIEHU B BUJIE CTEIIEHU C IPOOHBIM
II0Ka3aTesneM U Hao0OopoT.

DopMynMpOBaHHUE CBOWCTB CTENECHEN. Briuncinenue crenenen ¢
palMOHAIbHBIM [IOKA3aTEJIEM, BBIIIOJHEHUE IPUKUIKY 3HAYCHUS
CTEIICHU, CPABHEHHE CTEIICHEM.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAXKEHUH,
COZEpPKAIIMX CTENIEHU, IPUMEHSS CBOMCTBA. Pemenue
IIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

O3HakOMJIEHHME ¢ IPUMEHEHUEM KOPHEH U CTENEHEN IpU
BBIUNCJICHUH CPEIHUX, JEJICHUN OTPE3KA B «30JI0TOM CEYCHHUM».
PewreHne NpuKkIIagHpIX 3a/1a4 Ha CJIIOXKHBIEC IPOLEHTBI
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Brimonnenue npeobpa3zoBaHuii BRIpaKeHUH, IPUMEHEHNE
(dhopmyi, CBA3aHHBIX CO CBOMCTBAMU CTENEHEH U JTIOTrapu(pMOB.
Omnpenenenue 00IaCTH JOMYCTUMBIX 3HAUYCHUNA
Jorapu(pMuUecKoro BelpaxkeHus. Pemenne norapuMudeckux
YPaBHEHUH U HEPABEHCTB.

[Toctpoenue rpadMKoB CTENEHHBIX, TIOKA3aTEIbHBIX U
jorapuMUIECKUX ) YHKIIHIA.

W3ydyeHne paiuaHHOIO METOA U3MEPEHUS YIJIOB BpAILEHUS U
UX CBSI3U C rpasyCcHON Mepoil. M300pakeHue yriioB BpallleHus Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMUUHBI yIJIa C €ro
pacniosioxenueM. PopMyIMpOBaHUE OIIPENCICHUN
TPUTOHOMETPUYECKUX (PYHKLUH /ISl yTII0B IOBOPOTA U OCTPBIX
YIJIOB MPSIMOYTOJIBHOTO TPEYTOIbHHUKA U OOBSICHEHUE UX
B3aUMOCBSI3H

HpI/IMeHeHI/Ie OCHOBHBIX TPUT'OHOMETPHUYCCKUX TOXIACCTB JIA
BBIUUCIICHUS] 3HAYEHUH TPUTOHOMETPUUECKUX (PYHKIHI 110
OJIHOM U3 HUX

N3yuenne 0CHOBHBIX (POPMYJT TPUTOHOMETPUH: (POPMYJIBI
CJIO’KEHHUSI, YIBOCHUS, IPEOOPA30BAHMS CyMMBI
TPUTOHOMETPUYECKUX (PYHKLUI B IPOU3BEJCHUE U
MMPOU3BCACHUA B CYMMY U IPUMCHCHUC ITPHU BBIYUCIICHUN

VYceTHBII onpoc

3HAYEHUS] TPUTOHOMETPUYECKOTIO BBIPAYKEHUS U ynpouieHus ero. | [InceMeHHbIi
OcHOBBI O3HaKOMJIEHHME CO CBOMCTBAMU CUMMETPUU TOUYEK Ha €IMHUYHOMN | orpoc
TPUTOHOMETPHU | OKPY’KHOCTHU M IPUMEHEHHE UX Ui BbIBOAA (hOpMYII Onenka
U IIPUBEIECHUS Ka4yecTBa 110
Pemenue no gpopmysiaMm 1 TPUrOHOMETPUYECKOMY KPYTY pe3yabpTaTamMm
MPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM. JK3aMeHa
[IpumeneHue o0IIMX METOOB PEILICHHs ypaBHEHUN
(npuBeneHNE K JIMHEHHOMY, KBaJpaTHOMY, METOJ, Pa3I0KEHUS
Ha MHO’KUTEJIH, 3aMEHbI IEPEMEHHOI) IPU PELICHUN
TPUTOHOMETPUUYECKUX YPABHEHUN. Y MEHHE OTMEYaTh Ha KPYyre
pEeLICHNs MPOCTENIINX TPUTOHOMETPUYECKUX HEPABCHCTB
[octpoenue rpaduKOB TPUTOHOMETPUUYECKUX (DYHKIIUH.
O3HaKOMJIEHHE C MTOHATHEM OOpPaTHBIX TPUTOHOMETPUYECKUX
(GyHKIHH.
N3ydenue onpeneseHnii apKCUHyca, apKKOCUHYCa, apKTaHTeHca
grcia, GopMyIHpOBaHUE UX, H300paKeHNE HA €AUHUIHOM
OKPY>KHOCTH, IPUMEHEHHE IIPU PELICHUN YPAaBHEHUM.
O3HaKOMJICHHE C MOHATHEM YHCIIOBOH MOCIEI0BATEIBHOCTH,
Hayano crioco0aMH ee 3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB. YceTHbll onpoc
mareMaTnueck | O3HaKOMIICHHE C MOHATHEM IpeAesa 0CIeI0BaTEIbHOCTH. [IncemenHsIit
Oro aHajausa O3HaKOMJIEHHE C BBIYMCICHUEM CYMMbI OECKOHEYHOT O oIpoc
YHCIIOBOTO psifia Ha IPUMEPE BBIUYMCIEHUS CyMMbl OECKOHEYHO Onenka
yOBIBatOIIEH reOMeTPUYECKOI MPOrPeCcCHH. KayecTBa 10
Pemenue 3a1a4 Ha mpuMeHeHue GOPMYITBI CyMMbI OECKOHEYHO pe3yibTaTamMm
yOBIBaIOIIEH reOMeTpUIeCcKoil mporpeccun JK3aMeEHa

O3HaKOMJICHHE C TIOHSITHEM TIPOU3BOTHOM.

Nzyuenue u popmMynupoBaHue €€ MEXaHUUECKOTO U
TE€OMETPHUECKOTO CMBICTIA, U3YUCHHUE AITOPUTMA BBIYMCIICHHUS
TIPOM3BOTHON HA MPUMEPE BHIUYUCIICHHSI MTHOBEHHON CKOPOCTH U
yII0BOTO KO3 UITUEHTA KacaTeIbHOM.

CocraBiicHHE YpaBHEHUS KacaTelbHOI B 00IIEM BHJIE.
YcBoenwne npaswi qudhepeHIIMPOBAHYSI, TAOIHUIIBI
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MIPOU3BOTHBIX dJIEMEHTAPHBIX (DYHKITUH, MPUMEHEHHE TS
nuddepennmpoBanus PyHKIUN, COCTaBIICHUS YPaBHEHUS
KacaTeJIbHOM.

N3yuenune Teopem o CBS3U CBOMCTB (DYHKIIMH M IIPOU3BOTHOM,
(hopMyIHpOBKa HX.

[IpoBeneHune ¢ MOMONILI0 MPOU3BOJHON UCCIIECTOBAHUS
¢byHKIMY, 3a1aHHON (POPMYIIOi.

VYcraHoBeHUE CBSA3U CBOMCTB (DYHKIIMH M MIPOU3BOTHOM TI0 UX
rpadukam.

[Ipumenenue Mpou3BOIHON ISl pEIICHNUs 3a/1a4 Ha HaX0XK/IEHUE
HauOOJIBIIIET0, HAUMEHBIIIETO 3HAUCHUS U Ha HAXO0XK/ICHUE
JKCTpeMyMa.

CamocTosiTenbH
O3HakOMJIEHHE C IOHATHEM MHTerpalia u mepBOOOpa3HOM. ast pabora
W3yuenue npasuiia BHIYUCICHUS TIEPBOOOPA3HON U TEOPEMBI OpOoHTAIBHBIN
Nurerpan u Hprorona— JleitOHua. onpoc
€ero Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ IPOU3BOTHOM, WNunuBunyansH
IIPUMEHEHUE BBIUKCJICHHE NIEPBOOOPA3HOM ISl JaHHOM QYHKIIUU. ast pabora 1o
Pemenue 3a1ay Ha IpUMEHEHUE UHTETPaIa JUIsl BBIYMCICHUS KapTO4KaM
(bu3MYECKUX BEJIUMYUH U IJIOMIAICH. TecTtoBas
paboTa
@opMynMpOBKa U PUBEACHHUE 10KA3ATEIBCTB PU3HAKOB
B3aMMHOTI'O PACIIOJIOKEHHUS MPSIMBIX U IJIOCKOCTEH.
Pacno3naBaHue Ha yepTekax U MOJIEISAX Pa3IMUHbIX CITy4aeB
B3aMMHOTI'0 PACIIOJIOKEHHUS MPSIMBIX U IJIOCKOCTEH,
apryMeHTUPOBaHUE CBOMX CyxaeHuil. DopmynupoBaHue
olpezesieH! I, MPU3HAKOB U CBOMCTB MapaIeIbHbIX U
NEPHEHANKYJISPHBIX INIOCKOCTEH, ABYTPAHHBIX U JTUHEHMHBIX
YTJIOB.
[Ipsambie u BrinosiHeHHE TOCTPOCHUS YIIIOB MEXKIY MPSIMBIMU, TIPSIMOU U VYcrHblii onpoc
TUIOCKOCTH B TIOCKOCTBEO, MEXKY TIIOCKOCTSIMU T10 ONMCAHUIO U [TuceMeHHbI
MIPOCTPAHCTBE | PAcO3HaBAHUE UX HA MOJETAX. onpoc
[IpumeHeHne MpU3HAKOB U CBOWCTB PACIIONIOKEHUSI IPSAMBIX U Onenka
IJIOCKOCTEW MPU PEIICHUH 3a/1a4. KauecTBa 10
N3o0pakeHne Ha pUCYHKaxX U KOHCTPYHPOBAHHE Ha MOJIEISIX pe3yibTaTtam
NEPHEHANKYJIIPOB U HAKIIOHHBIX K IJIOCKOCTH, MPSAMBIX, 3K3aMeHa

HapaJljIeIbHBIX IUIOCKOCTEH, YIII0B MEXAY NPSAMON U
IUIOCKOCTBIO M1 000OCHOBaHHME MOCTPOECHHUSI.

Pewrenne 3a1a4 Ha BBIYKMCIEHUE TEOMETPUYECKUX BEJINYHH.
OnuceiBaHKE PACCTOSIHUS OT TOYKH A0 IUNIOCKOCTH, OT MPSIMOU 110
IJIOCKOCTH, MEKY INIOCKOCTSIMHU, MEXKIY CKPEIIUBAIOIIUMUCS
HPSMBIMU, MEXAY MPOU3BOIBHBIMH (PUTYpaMu B POCTPAHCTBE.
DOopMyIMpPOBAHKE U JOKA3bIBAHNE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOPEM CYIIECTBOBAHHUS, CBOUCTBA).
N3o0pakeHne Ha yepTekax U MOJICNISAX PACCTOSIHUS U
000CHOBaHUE CBOUX CyAeHUH. OnpeieneHue U BEIYUCIECHHE
paccTosiHui B ipocTpaHcTBe. [IpuMenenue popmyn u reopem
IUTAHUMETPHHM JUIsl pEIICHUS 3a1a4.

O3HaKOMJIEHME C IOHATHEM NapaUIEIbHOTO IPOEKTUPOBAHMS U
ero csolictBaMu. POpMyIHMPOBAHUE TEOPEMBI O IIOLIAIN
OPTOTrOHAJILHOM IPOEKIIMY MHOTOYT'OJIbHUKA.

[Ipumenenue Teopun A1 060CHOBAaHUS MMOCTPOEHUH U
BBIUMCIEHUNH. APrYMEHTHPOBAHHUE CBOUX CYKJIEHHUM O B3aUMHOM
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PACIIONIOXKEHHUH MMPOCTPAHCTBEHHBIX (hUryp.

O3HakoMJICHHUE C TTIOHATHEM BeKTOpa. M3yueHue nexkapToBoi
CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE, IIOCTPOEHUE 10 3aJaHHBIM
KOOpJIMHATaM TOYEK U IUIOCKOCTEH, HaX0KIEHUE KOOPIUHAT
Touek. HaxoxeHne ypaBHeHUI OKPY>KHOCTH, c(hepsbl,
IUIOCKOCTH. BhIunciaeHne paccTosHUN MEKy TOUKAMH.
N3ydeHne cBONCTB BEKTOPHBIX BEJIMYMH, IIPABUII Pa3I0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPaBUII HAXOXKACHUS

VYcTHBIN onpoc

o N [TnceMeHHbII
KOOPJMHAT BEKTOPA B IPOCTPAHCTBE, MPABUJI JECHCTBUHU C
Koopaunatel | BeKTOpamu, 3alaHHBIMM KOOPIAUHATaAMM. oonp 0¢
U BEKTOPbI [IpumeHeHne Teopuu Npu pPEeLICHUH 3a/1a4 Ha JEHCTBUS C Kalj{eelzliia o
BEKTOpaMH. M3ydeHne CKaasipHOTro pou3BEIEHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHMS IIPSIMOU U IIIOCKOCTH. [IpuMmenenue 13) EjZ;ZLZTaM
TEOPUU TIPU PELICHUH 3aa4 Ha IEHCTBUS C BEKTOpaMH,
KOOpJIMHATHBIN METO/, IPUMEHEHNE BEKTOPOB Il BBIYMCICHUS
BEJIMYUH YIJIOB U paccTOHUNA. O3HaKOMIICHHE C
JI0Ka3aTeJIbCTBAMHU TEOPEM CTEPEOMETPUHU O B3AUMHOM
PacCIOJI0KEHUH NPSMBIX U TUNIOCKOCTEN € UCIIOIb30BaHUEM
BEKTOPOB.
Onucanue U XapaKTepUCTHKA Pa3JIN4YHbIX BUJIOB
MHOTOTPaHHUKOB, [IEPEUNCIIEHUE UX SJIEMEHTOB U CBOWCTB.
N300pakeHre MHOTOIPaHHUKOB U BBIIIOJHEHNUE TIOCTPOCHUS Ha
N300paKEHUSIX U MOJIEJIIX MHOTOTPAHHUKOB.
Brruncnenue TMHEMHBIX 3JIEMEHTOB U YIJIOB B VYerHbIi onpoc
MHororpanHy | MpOCTPAaHCTBEHHBIX KOH(PUTYpAIHIX, apryMEHTUpOBaHHE CBONX | [IMcbMeHHBII
KU ¥ KpYyTJIble | CyXJeHHU. XapakTepucTHKa U n300pakeHre ceueHus, oIpoc
Tena pa3BEPTKH MHOTOI'PAHHUKOB, BEIYMCIICHUE IIJIOIIAIEH Onenka
IIOBEPXHOCTEN. KayecTBa 10
[TocTpoenue npocredmnx ceueHui Kyoa, Ipu3Mbl, TUPAMUIBL. pe3yibratam
[Ipumenenue (HakToB U CBEIEHUH U3 TUIAHUMETPHH. JK3aMeEHa

O3HakOMJIEHHE C BUJJaMU CUMMETPHil B IPOCTPAHCTBE,
(dhopMynrpoBaHue OMpeeIeHni U CBOWCTB. XapaKTepUCTHKA
CUMMETPUH TeJl BpallleHUsI U MHOIOIPaHHUKOB.

[IpumeHeHne CBONCTB CHMMETPHUH NP PELICHUH 3a/1a4.
Hcnonp3oBanne NpruoOOPETEHHBIX 3HAHUN ISl HCCIIEIOBAHUS U
MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

N300paskeHre OCHOBHBIX MHOTOTPAHHUKOB U BBITTOJIHEHHE
PHCYHKOB IO YCIIOBHUSIM 3324

O3HakoMJICHHE C BHIAMH TeJ BpameHus, (GOpMYyITHPOBAHUE HX
ONpEe/ICICHUH U CBOMCTB.

DopMyIUPOBAHUE TEOPEM O CEUEHUH IlIapa MJIOCKOCTHIO U
IUIOCKOCTH, KacaTelbHOH K cdepe.

XapakTepucTHKa 1 N300paykeHHEe TEJl BPAIIeHHsI, NX Pa3BEPTKH,
CEUCHHUS.

Pemenue 3a1a4y Ha MOCTPOEHHUE CEUEHMI, BEIUUCICHUE JUIMH,
paccTosiHul, yrios, miomaaei. [IpoBenenue nokazareabHbIX
pacCyXKIECHHUI NP PEIICHUU 3a/1a4.

[IpumeHeHne CBONCTB CUMMETPHUH NP PELICHUH 3a/1a4 Ha Tea
BpallleHusl, KOMOWHAIUIO TEJI.

N306pakeHre OCHOBHBIX KPYTJIBIX TEIl U BBIMOJIHEHNUE PUCYHKA
10 YCJIOBUIO 33J1a4u

O3HakOMJIEHHE C TOHATUSAMU TUIOUIAIU U 00beMa, aKCHOMaMH U
CBOMCTBaMH.
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Pemenvie 3a1a4y Ha BRIYHMCIICHHUE TUIOMIAACH MIIOCKUX QUTYD C
MIPUMEHEHHUEM COOTBETCTBYIONTUX (OPMYIT U (PaKTOB U3
IUTaHUMeTpun. M3yueHne TeopeM 0 BHIYUCICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEJI, PELLICHUE 3aa4 Ha PUMEHEHHE
(dopmy: Beruncienus: 00beMoB. Mzyuenue popmyn ams
BBIUMCJICHUS IJIOIA/IeH MOBEPXHOCTE MHOTOTPAHHUKOB U TEJ
BpaIllCHUSI.

O3HaKOMJIEHHE C METOJJOM BBIYHMCIICHHS TUIOIIAIN ITOBEPXHOCTH
cdepsl. Pemenne 3a1a4 Ha BEIYKCIICHUE TIOUIAICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TeJl.

Nzyuenue npaBuiia KOMOMHATOPUKH U IPUMEHEHUE TIPU
pelIeHn KOMOMHATOPHBIX 3a]1a4.

Pemrenne KoMOMHATOPHBIX 3324 METOIOM Iiepedopa H 1o
NPaBUIIy YMHOKECHHUS.

YcTHbIN onipoc

JAHHBIX, BEIYUCIICHUC X XaPAKTCPUCTHUK.

O3HakoOMIJICHHE C MIOHATUSMH KOMOMHATOPUKH: pa3menieHusiMu, | [luceMeHHbIi
KomGHHaTop COUYETaHUSIMHU, IIepeCTaHOBKaMU U hopMyTiaMu JJIs UX onpoc
a BBIYHCIICHUS. O6BHCHeHHf: U IpuMeHeHue GopMyI A Ouenka
BBIYMCIICHUS] pa3MEIICHU, IEPECTaHOBOK U COYETAHUN NpHU KauecTBa 10
pELLICHHUH 33/1a4. pe3yJibTaTtam
OzHakomienue ¢ 6nHoMoM HbroTOHA U TPEYTrOIbHUKOM 3K3aMEeHa
[Tackand. Pemienue npakTHYeCKUX 3a1a4 ¢ UCIOJIb30BAHUEM
HNOHATUN U IPaBUII KOMOUHATOPUKH.
N3ydeHune KI1acCU4ecKoro onpeiesieHusl BEpOATHOCTH, CBOMCTB
DIIEMEHTHI BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEH. VYerHbIi onpoc
TEOpUHn PaccMoTpenue npuMepoB BeIYUCIEHUS BEPOSITHOCTEN. Pemienne | [IucbMeHHbIN
BEPOATHOCTEW | 3a/1a4 Ha BHIYHCIICHUE BEPOSTHOCTEN COOBITHH. onpoc
151 OcHOBHBIE 33]]Ja4l MATEMaTHYECKOM CTATUCTHKHU. Ouenka
MareMatnyeck | O3HAKOMIIEHHE C MPECTaBICHUEM YHCIIOBBIX IaHHBIX U UX KauecTBa 10
oi XapaKTepUCTUKAMMU. pe3yJibTaTtam
CTaTUCTUKH Pemenne npaktudeckux 3aaad Ha 00pabOTKy YHCIOBBIX 3K3aMeHa

9. YAEBHO-METO/IMYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE ITPOI'PAMMBI YYEBHOI'O ITIPEJIMETA

Kopniyc 9, nutep E, kabunet Ne 204, maTeMaTuku Jj1sl IPOBEJACHUS MPAKTUYECKUX U

JICKIIMOHHBIX 3aHHTHﬁ, I'PYIIIIOBBIX W HWHAUBUIAYAJIIBHBIX KOHCYJIBT&IIPIfl,

KOHTPOJIA U HpOMG)KYTO‘IHOﬁ arTecraluu:

26 mocaJoYHbBIX MecT, S= 67,4 M2;

KOMIUJIEKT y4eOHOM Mebenu;

KOMIIJICKT y‘-Ie6HO—HaFJIHI[HBIX IMOCOOH 1 MMPC3CHTAINOHHBIX MaTCPpHUAJIOB.

Kopmyc

npodeccuoHanbHon aesTenbHOCTH No 304, misi mpoBeJeHUsS CaMOCTOSITEIbHONM paOOThI

10, murep E, mabGoparopuss uHDOpPMAITMOHHBIX

(KOMIIBIOTEPHBIH Ki1acc):

30 mocamouHbIX MecT, S= 70 M2;
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HoytOyx Acer Aspire E5-771 Gi Core 13 400SU 1700Mh j17.3 HD+j6Cb

Kommsrotep B coope : mporieccop Intel S1150 Celeron G1840;mounutop 18.5 ViewSonic
Okpan Ha TpeHore MW200*200

Cxanep MUSTEK mnnaHmeTHbIi

Buneonpoekrop NEC NP40 DLP

10. PEKOMEHIYEMAS JIMTEPATYPA

a) OCHOBHas yueOHas JuTeparypa:

1. Anmumos LI.A., Konsrua KO.M., Tkauea M.B. u ap. Maremaruka: anreOpa u Hadasna
MaTEeMaTUYECKOT0 aHalin3a, reomeTpus. Anredpa U Hayajla MaTeMaTuyeckoro aHaiuza. 10
—11 kaccer: 6a30BbIi U yrayOl. ypoBHU — 3-¢ u3A. - M., 2016. - 463c.- ISBN 978-5-09-
037071-4

2. Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u np. Marematuka: anreOpa u Havana
MaTeMaTU4ecKoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U yTriyOJIEeHHBIN YPOBHU).
10—1Ixnaccel. — M., 2018. - 256¢.- ISBN 978-5-09-053287-7

3. Atanacsan JI.C., byty3oB B.®., Kagomnie C.b. u np. Maremaruka: anreOpa u Havana

MaTeMaTU4ecKoro ananusa. ['eomerpus. ['eomerpus (6a30BbIi U yTriyOJIEeHHBIN YPOBHU).

10—11xnaccer. — M., 2020. - 256¢.- ISBN 978-5-09-073883-5

0) momomHUTENbHAs yueOHas TuTepaTypa:

1. bammakoB M.M. Matematuka: yueonnk. —M.:KHOPVYC, 2017. -394c. - ISBN 978-5-
406-05386-7

B) IIepeueHb y4eOHO-METOIMYECKOr0 00eCTIeUeHUS

1. Meroaudecknue yKa3aHWs MO BBIMOJHEHUIO TMPAKTHUYECKUX padoT 1Mo ydeOHOM
nucuumuinae OYI1.04 «MaremaTtuka»

') UHTEPHET-PECYPCHI:

1. www.fcior.edu.ru (MudopmannoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI).
2. www.school-collection.edu.ru (Eaunas komiekuuu 1u@poBbIX 00pa3oBaTeIbHBIX
PECYPCOB).

1) JIEKTPOHHO-OMOINOTEUHBIE CUCTEMBI:

http://www.iprbookshop.ru/92162.html.
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11. OCOBEHHOCTHU OPTAHU3AIIMUUA OBYYEHMUA 110 YYEBHOMY
HPEAMETY JJIAA UHBAJIMOB U JINL C OTPAHNYEHHBIMU
BO3MOXHOCTSAMMU 310POBbSA
JUist 00yyaromuxcst U3 Yucia MHBAIMJIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMH

3I0POBbsI HA OCHOBAHUS THCHMEHHOTO 3asBIICHUS Yy4eOHBIN npeamer OVYILO04
«Marematuka»  (KOHTPOJIb M OIIEHKa Pe3yJbTaTOB OCBOCHHUS Y4YEOHOro MpeaMeTa)
peanusyercsi ¢ y4eToM OCOOCHHOCTEM MCUXO(U3NUYECKOr0 pPa3BUTHSI, WHIUBUAYAIbHBIX

BO3MOKHOCTEH U COCTOSIHUS 3A0POBbA (zlaﬂee — HHIUBUAYAJIbHBIX OCO6GHHOCTCI>1).

12. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUMA YYEBHOI'O
HPEAMETA
KoHTponb 1 oneHka pe3yabTaToB OCBOCHMsI Y4EOHOTO IpeaMeTa OCYyIIECTBISETCS

NpernoAaBarCjicM B IIPOOCCCC IIPOBCACHHA IIPAKTHUYCCKHX BaHHTHﬁ, TCCTUPOBAHUA, QA

TAKIKC BBIIIOJIHCHUA CTYACHTAMU MHANWBUIYAJIbHBIX 3aHaHHﬁ, IIPOCKTOB, HCCHeﬂOBaHHﬁ.
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