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1. HOSICHUTEJBHAS 3AITUCKA

Ilporpamma  obmeobOpazoBarensHoi  ydeOHON  mucummumba OVY]I.12
Matemaruka (nanee «MaTemaTuka») MpeIHa3HAYeHaA Ui U3YYEHHUs MaTeMaTHKH
IpY peanusanuy 00pa3oBaTeIbHOM IPOrpaMMBbl CPeAHEro 0bIero oopa3oBaHus B
npeziesax OCBOCHUsI OCHOBHOM IpoQecCHOHaNbHON 00pa3oBaTeIbHOMN IPOrpaMMBI
CIIO (OIIOII CIIO) Ha 6a3e OCHOBHOTO 0OIIEro 00pa3oBaHMs MPH MOATOTOBKE
CIELIMATIMCTOB CPEIHEro 3BeHa 110 crenuanbHocTd 43.02.10 Typusm.

IIporpamma paspabGorana Ha ocHoBe TpeGoBanuit ®I'OC cpexsero obero
00pa3oBaHMs, IPEIBABISEMBIX K CTPYKTYpe, COAEPXKAHHIO M pe3ylbTaTaM
OCBOCHMs y4eOHOM mucnumiamHbl «MaremMaTvka», B  COOTBETCTBHH  C
PexomenanusmMu 1o opraHu3aliy MOIYy4YeHUs] CPEIHEro odmero o0pa3oBaHus B
pejeniaX OCBOeHHs 00pa3oBaTeNbHBIX MIPOTPaMM CPEIHEro NMPO(ECCHOHANBHOTO
oOpaszoBanmsi Ha ©aze OCHOBHOrO oblero oOpazoBaHusi ¢ yderoM IlpmmepHoii
OCHOBHOM 00pa30oBaTeNbHOM IpOrpaMMBl Cpe[HEro obmero o6pa3oBaHus,
o100peHHOM penieHueM (erepalbHOro yuyebHO-METOAMIECKOr0 00BEIUHEHHUS 110
obmemy obpazoBanuio (rmpotoxoi ot 28 uroust 2016 r. Ne 2/16-3).

Conepxxanne nporpamvbsl OV /.12 MareMaTuka HalpaBiIeHO HA JOCTHKEHUE
CIEAYIOLIUX LIETICH:

. obecrieuenre  c(OPMHUPOBAHHOCTH  IPEJCTABIEHMNA O  COLMAIBHBIX,
KyJIBTYPHBIX ¥ HCTOPUYIECKUX (haKTOpax CTAaHOBJICHHSI MAaTEMATUKH,

- obecrieueHre CHOPMHUPOBAHHOCTH JIOTMYECKOTO, aJITOPUTMUYECKOrO U
MaTeMaTH4YEeCKOT0 MBIIUICHUS;

- obecniedenne cHOpMUPOBAHHOCTH YMEHHI NTPUMEHSTH [IOTyYEHHBIE 3HAHUS
IIPU PelIeHUH pa3IMYHbIX 3a/1a4,

- obecnieyenne chOpPMUPOBAHHOCTH TPEJICTABIEHUI O MaTeMAaTUKE KaK 9acTH
001IeYeI0BEYECKOM KyJIbTYPbl, YHHUBEPCAJTbHOM SI3BIKE HAYKH, I103BOJISIONIEM
OIMCBIBATh U U3y4yaTh peajbHbIE IIPOLIECCH] U SIBIICHHS.

B mporpamMmy BKIIOYEHO CoOJiepiKaHKe, HallpaBlICHHOe Ha (OPMHUPOBAHME Y

oOy4Jaromuxcss KOMIIETEHIMM, HEOOXOMUMBIX [l KAa4eCTBEHHOTO OCBOEHUS



OIIOII CITIO nHa 6a3e ocHOBHOro 00IIero oOpa3oBaHMs C IMOIYYECHUEM CPEIHEro
obmmero oOpa30BaH¥s; MPOrPaMMBbl IOATOTOBKH CIEIUAIMCTOB CPEIHEr0 3BCHA
(TIIICC3).

PaGoyass mnporpamma yueOmod mucummmesl  OV/[12  Maremaryka
paspaGoTana Ha ocHoBe IIprMepHOI IIporpaMMbl 001Ie00pa3oBaTENbHON yIeOHOH
micIUIUIMHEBl  «MareMaruka: anrebpa M Hadajla MaTEeMaTHYeCKOro aHaju3a,
reoMeTpus» I8 NPo(eCCHOHAIBHBIX  00pa3oBaTeNbHBIX  OpraHM3aluH
(pexomengoBannoii ®I'AY «DOHPO», mporokon Ne 3 or 21 wmions 2015 T
peruCTpalOHHEIH Homep peuensun 377 ot 23 mons 2015 r. PT'AY «®UPO»). B
paGoueii mporpamme ydeOHoi mucnmmmael OVJ[12 MaremaTuka yTOYHEHBI
cojepkaHue ydueOHOro MaTepuana, IIOCIENOBATEIBHOCTh €ro  M3y4deHus,
pacrpezie/ieHre y4eOHBIX 4acoB, TeMaTHKa pe(eparoB, BHIBI CAMOCTOATENBHBIX
paboT, y4uTHIBas CIEUU(UKY NPOrpaMM IOArOTOBKU CIEHHAIUCTOB CPEIHEro

3BEHA OCBAaMBAE€MOM CIEeIUaJIbHOCTH.



2. OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUIINHBI
OV /.12 MATEMATHKA

MaremaTuka  SIBJISIETCS byHnameHTaIbHON ob1ueoOpa3zoBaTebHON
JUCIMILIAHOW CO  CJIOKMBIIMMCSL YCTOWYMBBIM COJAEpXKAHHEM U  OOIMKUMU
TpeOOBaHUSIMHU K IIOJIFOTOBKE 00YUYaIOIIUXCSI.

Crneumansnocts CIIO 43.02.10 Typusm oTHOCHTCS K COLMAIBHO-
SKOHOMHYEeCKOMY mpodwito. [Ipu OcBoeHMHM TaHHOW CHEIHalbHOCTU YydeOHas
mucimiinaa  OVJ1.12  Marematuka u3yyaercst Oosee  yriryOJIeHHO, Kak
npoduibHas ydeOHash IUCUMUIUIMHA, YYHUThIBAIOUIas CHEHU(PUKY OCBauBaeMOM
CIEIUATIEHOCTH.

DTO BBIPAXKACTCSI B COJIEPIKAHUU 00YyUEeHMsI, KOJIMYECTBE YacOB, BBIACISEMBIX
Ha M3y4YEeHHE OTCIIBHBIX TEM MPOrPaMMBbI, IITyOMHE UX OCBOCHHUS 00y4arOIUMUcs,
o0beMe H  XapakTepe IpaKTUYeCKUX 3aHATUH, BHIAX BHEAyJUTOPHOU
CaMOCTOSITEIIBHOM pabOThI 00yJaIOIIUXCS.

OO0mwme menu W3ydeHUs MaTeMaTUKU TPAJMLMOHHO PEAU3yIOTCsl B YEThIPEX
HaIPaBJICHISX:

1) obmiee npencraBieHne 06 UaesxX U MeTOaX MaTeMaTUKH,

2) MHTEJUIEKTyaJIbHOe Pa3BUTHUE;

3) oBIaseHHe HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSAMU U YMEHHUAMM,
4) BocmMTaTeIbHOE BO3/ICICTBHE.

[Mpobmimzanus Leigeld MaTeMaTH4ecKoro oOpa3oBaHUS OTpPa)kaeTcs Ha
BBIOOpE TIPHOPUTETOB B OpraHU3aluu y4eOHOM JiesiTenibHoCcT! o0ydaromuxcs. Js
COLMAJIBHO-KOHOMHUYECKOI0 IMpoduIst mpoheCcCUOHaTBEHOro 00pa3oBaHusl BHIOOD
Hejel CMelaeTcss B IparMaTHYecKOM HaIpaBlIeHUH, IIpelyCcMaTpHBAIOIIEM
YCUIEHHE ¥ PpaclIMpeHue IPHUKIAJHOTO XapakTepa MW3y4YeHUss MaTeMAaTUKH,
IPEUMYIIECTBEHHOW OpPUEHTAIlMM Ha alITOPUTMHYECKHH CTUIIB I03HABATEIbHOM

ACATCIIbHOCTH.



M3yuenne MaTeMaTHKH Kak IpoQHIbHON 001Ie00pa3oBaTebHOM yueOHOM
JUCHMILIMHBL,  YYUTHIBAIOIEH  CHEHMU(HUKY OCBaMBaeMOW  OOYyJarOIIUMUCS
criequanbHocTu CITO, oOecrieynBaeTcs:

e BBEIOOPOM Pa3TMYHBIX MTOJIXOI0B K BBEJIEHUIO OCHOBHBIX ITOHATHIA;

® (opMHpOBaHHEM CHUCTEMBI y4eOHBIX 3aJaHni, 00eCIIeYnBAIOIINAX
5 peKTUBHOE OCyIIeCTBICHIE BEIOPAHHBIX LEIEBBIX YCTAHOBOK;

e oOorameHuUeM CIeKTpa CTHIEH y4eOHOW JeATENBHOCTH 3a CYeT
COracoBaHMs C BeAYIUMH JIeSATEIBHOCTHBIMH  XapaKTePUCTUKAMHU
BbIOpPAHHOM CIIEIUAIEHOCTH.

ITpodunpHast cocTaBisromas oTpaxkaercsi B TPeOOBAHUAX K IOATOTOBKE

0o0y4Jaromuxcs B YacTH:

e 0o0Imell cHCTEeMBI 3HAHWIA: COepIKATENbHBIE IPUMEPHI UCIIOTE30BAHMS
MaTeMaTHYECKUX U U METOJI0B B NPO(eCCHOHATBHOMN eSITeTbHOCTH,;

® YMEHWH: pasjguyue B YPOBHE TpeOOBaHMI K CIOXXHOCTH IPUMEHSIEMBIX
aJITCOPUTMOB;

® DPAKTHYECKOIO HCIIOIB30BAaHUSI IPUOOPETEHHBIX 3HAHUH W YMEHWIA:
UHIUBUIYaIbHOIO y4eOHOrO OIBITa B TIOCTPOEHHUU MATEMATHYECKUX
MoJieJIeH, BBIITOJIHEHNY UCCIIEA0BATEIBCKUX MTPOEKTOB.

Takum  obOpaszom, peanuzanms cofepaHus y4eOHOM  JAMCLUIUIMHBI
OPHEHTHUPYET Ha IPHUOPUTETHYIO POJIb MPOLECCYalbHBIX XapaKTePUCTHK YUeOHOM
paboThl, 3aBHCAIIMX OT MPOGUIS MPOHECCHOHATBHOIO 06pa3oBaHys, IOTyYEHHs
OIbITa HCIOJB30BaHWS MAaTeMaTUKH B COACPIKATENBHBIX U MPOPECCHOHATBHO
3HAQYUMBIX  CHUTyalMsX 10  CpPaBHEHUIO ¢  (OpPMalbHO-YPOBHEBBIMU
pe3yaIbTaTUBHBIMH XapaKTEPUCTUKAMHU 00yUEHUSI.

Conepxanve y4eOHOM JMCUMIUIMHBI pPa3pabOTaHO B COOTBETCTBUH C
OCHOBHBIMHU COZIepKATeIbHBIMY JIMHUSAMH 00YYEHHMSI MaTEMATHKE:

® anreOpanyeckas JMHUS, BKIFOYAOIIAS CUCTEMATH3AlMIO CBEJIEHHH O 4Mcliax;
M3y4YCHHE HOBBIX M 00OOIIEHME paHee H3ydYeHHBIX orepanuii (Bo3BeIeHHE B

CTCIICHb, H3BJICYCHUEC KOPHII, JIOI‘apI/I(bMI/IpOBaHI/Ie, CUHYC, KOCHHYC, TaHI'CHC,



KOTaHI'€HC ¥ 00paTHbIe K HUM); U3yYEeHHEe HOBBIX BUJIOB YHCIIOBBIX BBIPQ)XEHUH U
(hopMyJT; COBEpIICHCTBOBAHHE NPAKTHYCCKUX HABBIKOB M  BBIYMCIIMTENLHOIN
KyJIETYPBI, PAcCUIMpeHHe M COBEPIICHCTBOBAHWE aNreOpandecKkoro ammapara,
C(OPMHUPOBAHHOIO B OCHOBHOM MIKONE, M €ro NpUMEHEHNE K peIIeHHIO
MaTeMaTHYECKUX U MIPHUKIAHBIX 337134
® TEOPETHKO-(QYHKUMOHAIbHAS JIMHWSA, BKIIOYAIOMAS CHCTEMATH3ALHIO W
PACIIMpeHye CBEICHUH O (QYHKIUMSX, COBEPIIEHCTBOBAHME TPAIUECKIX YMEHH;
3HAaKOMCTBO C OCHOBHBIMM HJESAMH U METOJaMH MAaTeMaTHUYECKOIO AHAIM3a B
o0beMe, MO3BOJIAIONIEM HCCIIEOBATE DIIEMEHTapHble (YHKIMM U pelaTh
IPOCTEHIIINE reOMeTpUYecKue, PUNIECKHe U JAPyTHe IPUKIATHbIE 3a/a4H;
* JIMHUS yPABHEHMH M HEPaBEHCTB, OCHOBAHHAS HA MOCTPOSHUH ¥ UCCIIeI0BAHMM
MATEMATUHECKUX MOJIEIIEH, Nepecekaroasics ¢ anrebpanyeckoil M TeopeTUKo-
(GYHKIMOHABHOM JTMHUAMY, M, BKIIOYAOMAS pasBUTHE U COBEPIIECHCTBOBAHUE
TeXHUKH  anredpauyeckux —mpeoOpasoBaHMil s peleHus YPaBHEHHUIA,
HEPAaBEHCTB M CHUCTEM; (OPMHPOBAHHE CIIOCOOHOCTH CTPOUTH U HCCIENOBATH
IPOCTEHIINE MaTeMaTHIEeCKUe MOJIEIH [P PelleHU: TIPUKIALHBIX 337124, 33144
13 CMEXHBIX U CIIEIUAIBHBIX JIUCIIUIIINH;
¢ I'eOMETpUYCCKas JIMHUS, BKIIOYAIONIAs HAIVSIHbIE HPEICTABIEHHS O
MPOCTPAHCTBEHHBIX (WIypaXx M H3yu4eHHE WX CBOWCTB, (OPMHpOBaHHE W
pa3BUTHE IIPOCTPAHCTBEHHOT'O BOOOpaXkeHHMS, pa3BUTHE croco0oB
TCOMETPUIECKNX M3MEPEHHH, KOOPIAMHATHOTO M BEKTOPHOIO METONOB IS
PEIICHUS] MaTEMAaTHYECKUX U IPUKJIAIHBIX 3a/1aY;
¢ CTOXaCTHYCCKas IIMHHMs, OCHOBaHHAs Ha PasBUTHH KOMOMHATOPHBIX YMEHMIA,
[pe/CTaBICHUI 0 BEPOSATHOCTHO-CTATHCTUYECKUX 3aKOHOMEPHOCTSX
OKPY KarOILero MHpa.

Wsydenue  obmeobpasoBarenbHON  ydeOHOM  MCITMILIMHDI Oova.12
Maremartika 3aBepiaeTcs IOJBEICHHEM HTOTOB B (OpMe dK3aMeHA B pamKax
NPOMEKYTOYHON aTTeCcTallu OOyYaloUMXCss B HPOIECCE OCBOEHHS OCHOBHOM

OIIOII CIIO ¢ nomyyeHueM cpenHero o6mero 06pa3oBaHus (IITICC3).



3. MECTO YYEBHOM JJUCHMUILIAHBI B YYEEHOM ILIAHE

O6weobpasoBatensrHas  yueOHas gucnumumaa  OVYJ[.12  Maremaruka
OTHOCHUTCH K IpeAMeTHOH obnactn «Maremartuka u mHdpopmarukay mo ®I'OC
cpeaHero obmiero o6pa3oBaHHs M K 00IIe06pa3oBaTeNbHOMY yueGHOMY LUKITY
OCHOBHOH  IPO(ECCHOHATLHOK  0Opa30BATENBHOM  MPOTpaMMBI  CPEIHErO
Ipo(eCCHOHANBHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO OOIIEro oOpa3oBaHus ¢
nony4eHueM cpeanero obuero obpasoBanust (IIIICC3) ¢ yderom TpebGoBaHmMii
®I'OC CIIO u npoduist IpodheccHoHaTEHOr0 06pa3oBaHKS.

OVY/l.12 Marematrrka B poeccHOHAIBEHON 06pa3oBaTebHOlM OpraHHu3aIuu
M3y4qaeTCs € Y4YeTOM COLHMAIbHO-ODKOHOMHYECKOTO HPOQUIS I10Jy4aeMoro
obpasosanus. IIporpamma yueGHOrO TpexMera paccYdTaHA HA MaKCHMAaJIbHYIO
y4eOHyIo Harpysky - 351 wac, B TOM 4Yucle 3aHATHH Ha ypokax — 234 uyaca,
caMocTrosTeNbHas paboTta obydwarommmxcss — 117 wacoB. OY][.12 Maremaruka

U3y4aeTcst Kak NpoQUIIBHBIN IPeIMET.



4. PE3YJIbTATHI OCBOEHUSI YYEBHOM I CIIATLINHBI

OcBoenmne comepkanuss ydyeOnou aucrmmumasl OVY/.12  Maremaruka
ofecreynBaeT JOCTHKEHUE 00yJaAIOIIMMHUCS CIEAYIOIIMX Pe3yIbTaTOB!

* INYHOCTHBIX:
- cOPMUPOBAHHOCTH TIPEJCTABICHUN O MaTeMaTHKe KaK yHUBEPCAIbHOM SI3bIKE
HayKH, CpEJCTBE MOJICIMPOBAHUS SBICHHM U IIPOLECCOB, HACIX M METoJax
MaTeMaTUKH;
[MOHUMAaHWe 3HAYMMOCTHM MaTeMaTHKH JUIsI HaydHO-TEXHHYECKOro IIporpecca,
cOPMUPOBAHHOCTH OTHOIIEHMS K MaTeMaTHKe KaK K 4acTh OOIIedesIOBEYeCKOM
KYJIbTYpBl uYepe3 3HAaKOMCTBO C HCTOpMEN pa3BUTUS MaTEeMaTUKH, SBOJIOIHEN
MaTeMaTU4YEeCKUX UIEH;
- Pa3BHTHE JIOTMYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOI'O  BOOOpa)keHUs,
AITOPUTMUYECKON KYJIBTYPbl, KPUTHYHOCTU MBIILJIEHUS Ha YPOBHE, HEOOXOAMMOM
Uit Oyaymed npogpecCHOHAIBHON AeSTEINBHOCTH, ISl IIPOIODKEHUSI 00pa3oBaHUs
U caMo00pa3oBaHUS;
. OBIIQZIcHHE MaTEMAaTUYECKUMH 3HAHUSIMH W YMEHUSMH, HEOOXOJUMBIMU B
[IOBCEJIHEBHOM  JKM3HH, JUII OCBOEHHUS CMEXHBIX €CTECTBEHHO-HAYIHBIX
TUCHUIUIMH ¥ JUCUMIUIMH TpOo(ecCHOHAIbHOrO IMKJA, JUIS  IOJy4YeHHs
oOpa3oBaHuss B 0OnacTsX, He TpeOyromMX YINIyOJIEHHOHM MaTeMaTH4ecKOoi
O/IFOTOBKH;
- TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHMIO, Ha
NPOTSOKEHUM BCEW IKMU3HU; CO3HATEIbHOE OTHOLICHHE K HEIpPEepPbIBHOMY
00pa30BaHUIO KaK YCIOBHUIO YCIEUIHOW MIPO(EeCcCHOHANBHOM M OOIIeCTBEHHOM
NesITeIIbHOCTH;
- TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOM TBOPYECKOM M OTBETCTBEHHOM
NIeSITENIbHOCTHY;
- TOTOBHOCTH K KOJUIEKTMBHOM paboTe, COTPYJHUYECTBY CO CBEPCTHHUKAMH B
o0Opa3oBarebHOW,  OOIIECTBEHHO  IOJIE3HOH,  y4eOHO-HCCIIe0BaTeIbCKOM,

HpOGKTHOﬁ " ApYyTHUX BUJAAX ACATECIIBHOCTH,
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- OTHOIIIEHWE K MPO(EeCCHOHAIBHON AESTEIbHOCTH KaK BO3MOXXHOCTH Y4YacTHs B
PEIIEHUHW JIMYHBIX, OOIIECTBEHHBIX, TI'OCYIapPCTBEHHBIX, OONIEHAIMOHATBHBIX
npodiiem;

* MeTarpeIMETHBIX:
YMEHHE CaMOCTOSTEIBHO ONPENeNSITh e AESITeIbHOCTA W COCTABIIATH ILTaHBI
NeATEIIbHOCTH; CaMOCTOSITEIbHO OCYILECTBIIATH, KOHTPOJIMPOBAThH 5§
KOPPEKTUPOBATh JIESTEIBHOCTh; MCIIONb30BaTh BCE BO3MOXKHBIE PECYPCHI IS
JNOCTIDKEHHsSI IIOCTaBJICHHBIX IIeJIed M peanu3allid IUIaHOB JI€ATENIBHOCTH,
BBIOMPATh YCIEUIHbIE CTPATEruU B Pa3IMYHbBIX CUTYalUsIX,
. YMeHHE TPOIYKTHBHO OOIIATHCS U B3aUMOEHCTBOBATH B NPOLIECCE COBMECTHON
JIEATETbHOCTH, YYHUTBIBATh TO3WIMH JPYTUX YYaCTHUKOB JEATEJIBHOCTH,
a¢bdexTUBHO pa3penmaTs KOHPIUKTHI;
. BJIaJIeHUE HABLIKAMHU II03HABaTEIBHOMU, yU4eOHO-UCCIEe0BATEIbCKON U IIPOEKTHOM
NIeATEIbHOCTH, HaBBIKAMH pa3pellieHus MpolieM; CIIOCOOHOCTh M IOTOBHOCTH K
CaMOCTOSITEIEHOMY TTOMCKY METOJI0B pPelIeHHs IPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METO/IOB ITI03HAHMS,
FOTOBHOCTh M CIIOCOOHOCTH K  CAaMOCTOSATEIBHOM  HMH(MOPMAaIMOHHO-
II03HABATEILHOM JEeATEeIbHOCTH, BKIIIOUas YMEHHEe OPUEHTUPOBATLCS B PA3TUIHBIX
UCTOYHMKAX WH(POpPMAIMK, KpPUTHUYECKA OLCHUBaThb M HMHTEPIPETHPOBATH
UHGOPMAIIHIO, TTOTyYaeMyI0 U3 Pa3IUIHbIX KICTOYHUKOB;
BJIQJICHUE S3BIKOBBIMHU CPECTBAMHU: yMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh
CBOIO TOYKY 3pEHUSsI, UCIIOIH30BaTh aJIcKBaTHBIE SI3bIKOBBIE CPEJICTBA,
- BJIaJIcHHE HaBBIKAMM ITO3HABATEJILHOM peduieKcHM KaK OCO3HaHMs COBEpIIaeMbIX
JEWCTBUI ¥ MBICIIMTEIBHBIX MIPOIECCOB, UX PEe3yJbTaTOB U OCHOBaHMM, I'PaHMIL
CBOEro 3HAHUS W HE3HAHWS, HOBBIX IO3HABATEIBHBIX 33Ja4 M CPEICTB I HX
IOCTHKECHUS;
- LENIeYyCTPEMJIEHHOCTh B MOUCKAxX W NPUHATUH pEIleHMH, coOoOpasuTeNbHOCTh U
WHTYMIMs, Pa3BUTOCTh IIPOCTPAHCTBEHHBIX IPEACTABICHHH; CIIOCOOHOCTH
BOCIIPUHUMATH KPacoTy ¥ TApMOHUIO MUPA;

* IPCAMETHBIX:
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- cOpMUPOBAHHOCTH IPEICTABICHUN O MaTeMaTHKe KaK YaCTH MHUPOBOU KYJIBTYPHI
1 MeCTe MaTeMaTUKHU B COBPEMEHHOH LIUBUIIM3ALINH, CIIOCO0aX OMHUCAHUS SBICHHIMA
peajlbHOrO MUpa Ha MaTeMaTHIeCKOM SI3BIKE;

- cOpMUPOBAaHHOCTh  IPEACTABICHHA O MAaTeMaTHYECKHX IIOHATHSX KAk
BOXHEHIIUX MaTeMaTHYECKUX MOJENSX, I[O3BOJISIONIMX OIUCBIBATE M HM3Yy4aTh
pasHbple IIpOLIECCHl M SBJICHHS; [TIOHUMaHHWE BO3MOXKHOCTH aKCHOMAaTHYECKOI'O
IIOCTPOCHUS] MAaTeMaTHYECKUX TEOPHIA,

- BIIQJIGHME METOAAMM JO0Ka3aTelIbCTB M allOPUTMOB peIIeHHs, yMEHHE MX
IIPUMEHSTh, IPOBOIUTH JOKA3aTelIbHbIE PACCYKICHUS B XOJe pellleH s 3a/1a4;

- BIAQJIeHWEe  CTaHJapTHBIMA  IpHeMaMH  pelIeHUs  palUOHAIBHBEIX |
UppaloHalIbHbIX, II0Ka3aTeIbHbIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPaBHEHUI
1 HEPaBEHCTB, UX CHCTEM; MUCIOIb30BaHHE I'OTOBBIX KOMIIBIOTEPHBIX IPOTPAMM, B
TOM YHCIIe JJIs IOMCKA IyTH PelIeHUs U WIUIIOCTPALMU PEIICHUsS ypaBHEHHH U
HEpaBEHCTB,

- c)OpMHPOBAaHHOCTh NPEJCTaBICHUNH OO0 OCHOBHBIX IOHSATHUSX MAaTEMATHUYECKOIO
aHaJlu3a U MUX CBOMCTBaX, BIIaJEHHE YMEHHEM XapaKTEPHU30BaTh ITOBEICHHE
(GyHKUMIA, HCHOIB30BaHHE IIOJYYEHHBIX 3HAHWM JUIS OINKCAHUS M aHalIu3a
peaybHBIX 3aBUCUMOCTEH;

- BIQJICHUE€ OCHOBHBIMU IIOHATUSMHM O IUIOCKUX H  IIPOCTPAHCTBEHHBIX
reoMeTpUYecKUX (Urypax, X OCHOBHBIX CBOMCTBAX; C(HOPMUPOBAHHOCTD YMEHHUS
pacrio3HaBaTh reoMeTpudeckue (UIypsl Ha depTexax, MOACNISIX H B PeaJbHOM
MUpE; IPUMEHEHUE U3YUYEHHBIX CBONCTB reoMeTpuueckux Guryp u Gopmy ais
pelIeHns TeOMETPUUECKUX 3aj1ad ¥ 3a/1a4 C IPAKTHYECKUM COLEepKaHUEM;

- c(pOPMHPOBAHHOCTh TPEJCTABICHUH O Tpoleccax MU SBICHUSAX, HMEIOIUX
BEPOSITHOCTHBIA XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PealbHOM MUPE,
OCHOBHBIX IOHATHSIX DJIE€MEHTApHOW TEOPUH BEPOSTHOCTEW; YMEHW HAXOIUTh U
OLICHMBATh BEPOSITHOCTU HACTYIUICHHUS] COOBITHM B IPOCTEHIIMX MPAKTHYECKUAX
CUTyallUsIX ¥ OCHOBHBIE XapaKTePUCTUKHU CITyYalHBIX BEJIUYNH;

- BJIaZIcHHE HAaBBIKAMH MCIIOJIB30BAHMS TOTOBBIX KOMIIBIOTEPHBIX IPOIPaMM IIPH

peIICHUHN 3a1a4.
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5. COAEP)XAHUE YYEBHOM JUCLUILINHBI
BBenenue

Martemaruka B Hayke, TeXHHUKE, SKOHOMHUKE, HHPOPMALMOHHBIX TEXHOJOTHAX U
IPaKTUYECKON JeATeNbHoCTH. llenmn M 3agaud U3ydeHUs] MarTeMaTHKHA IIpU
ocBoenuu crienuansHocTeit CITO.

AJI'EBPA
Pa3BuTHe MOHATHS 0 YHCIIE

Lensie u panmoHanbHble 4wncna. JleWcTBUTeNnbHBIE uucia. IIpubnudicerHvie
gviuucnenus. Komnnexcuwie uucia.

KopHu, crenenu u jorapugmnbi

Kopnu n crenmenun. Kopuu HarypanbHOM cTeleHM M3 4uciaa M UX CBOWCTBA.
CremeHn ¢ panvoHaIBHBIMM IIOKA3aTeNsIMH, HX cBoicTBa. CTemeHH C
JNEHCTBUTENBHBIMUA TOKazareassMu. Ceolicmea cmeneHu ¢ OelicmeumenvHbiM
nokaszameiiem.

Jlorapu¢m. Jlorapudm umcna, ero csoiictBa. OcHOBHOE JorapudMUUEcKoe
TOX/eCTBO. J[lecaTnynsle M HaTypanbHble Jorapumel. [IpaBuina aelcTBUH ¢
norapupmamu. [lepexo K HOBOMY OCHOBaHHUIO.

IIpeoGpazoBanue ajaredpanvyecKux BbIPasKeHHUI. [IpeobpazoBanue
palMOHAIbHEIX, UppalvoOHAIbHBIX, CTEIEHHBIX, IoKa3aTeIbHBIX u
JIOrapu(PMHUYECKUX BBIPAKEHHH.

IIpakTH4eckue 3aHATHSA

Apudmernyeckue JeHCTBHS HaJ 4YHUCIAMH, HAXOXKIEHHE HPHOIMKEHHBIX
3HAQYEHWH  BEJIMYMH M  IIOIPEIIHOCTe  BBIYHCICHUM  (aOCOMIOTHOW M
OTHOCHTEJILHOM), CPaBHEHHE YUCIIOBBIX BBIPAXKEHUIA.

Brraucnenue u cpaBHeHHEe KOpHell. BrInonHenue pacyeTos ¢ paguKagaMy.

Pemenne uppanmoHalibHBIX ypaBHeHui. HaxoxkjeHue 3HaueHHM cTereHed c
pallMOHANBHBIMU  1oKasarensMu. CpaBHeHue cremeneit. [IpeoGpazoBanus
BBIPOKCHHUH, COJIepKaAIUX CTENICHH. Pelienue moka3areibHbIX YpaBHEHHUIA.

Pemenue npukiaaHeIx 3aa4.
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Haxox/enue 3nauennii norapudma o npou3BOILHOMY OCHOBAHHIO. Ilepexon
OT OIHOrO OCHOBaHMs K Jpyromy. Bbramcienue M cpaBHeHHe J0rapH(pMOB.
JlorapupMupoBanue 1 MOTEHIMPOBAHNE BBIPAKEHMIA.

IIpubmnvoKkeHHble BEIMUCICHHUS U PELICHUS TIPUKIIAIHBIX 3a71aY.

Penrenue morapudMuueckux ypaBHeHUI .

OCHOBBI TPUTOHOMETPUU
OcHoBHbIE MOHATHS

Panuvannas mepa yria. BpamarensHoe aBmkeHue. CuHyc, KOCHHYC, TaHTeHC U
KOTaHI'€HC YHCIIa.

OcHoBHBIE TPHTOHOMETPHYECKHE TOKIECTBA

Dopmyier npusenenus. Popmyiisl croxenus. OOPMyYITH YIABOCHHUS Dopmynel
NOJIOBUHHO20 Yela.

IIpeoGpasoBanusi NpocTeHIMX TPUIOHOMETPHYECKHX BbIPasKeH Hii

IIpeoOpasoBanne CyMMBI TPUrOHOMETpHYECKMX (YHKIHH B MpOM3BEICHHE H
NPOM3BEACHUSA B CyMMY. Buipadicenue mpuzonomempuyeckux gynkyuu uepes
MAaH2eHc NON0BUHHO20 apeyMeHmd.

Tpuronomerpuyeckne ypaBHeHHs M HepPABeHCTBA

IIpocmenuue Mmpu2oHoMempuyecKue ypaeHeHusl. IIpocreiiniue
TPUTOHOMETPUYECKHE HEPABEHCTBA.

O6patnbie Tpuronomerpuyeckue Qynkumm. ApKcuHyC, apKKOCHHYC,
apKTaHI'€HC YHUCIIa.

IIpakTHYecKkue 3aHATHS

PajinanHbIi METO/ U3MEPEHHs YITIOB BPAIEHHUs U CBA3b C IPaLyCHOI MEpOHi.

OcCHOBHBIE TPUTOHOMETPUYECKHE TOKAECTBA, (POPMYIIBI CIOKEHHS, YABOCHHS,
npeoOpa3oBaHie CyMMBI TPHTOHOMETPHYECKMX (OYHKIHH B I[IPOU3BEIEHMUE,
Npeodpa3oBaHue MPOM3BEICHHS TPUIOHOMETPUYECKHX (GYHKIWHA B CyMMYy.
[Ipocreiinie TpUroHOMETpUYECKHE YPABHEHHS U HEPABEHCTRA.

OGpartHble TpUroHOMETpHYECKHE BYHKIMK: APKCUHYC, aDKKOCHHYC, ApKTaHTeHC

qucia.
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®YHKIUU, UX CBOMCTBA U TPA®UKU

@yuxuun. O61acTh onpeesieHUuss U MHOXECTBO 3HAYCHUN; rpauk (QyHKIWH,
noctpoeHue rpadukoB GyHKIUH, 3a/IaHHBIX PA3IMYHBIMUA CIIOCOOAMH.

CsoiicTBa pyHKInU. MOHOTOHHOCT®, YETHOCTb, HEYETHOCTD,
OrpaHUYEHHOCTh, IEPUOJUIHOCTh. [IpoMEeXyTKH Bo3pacTaHusi U YyObIBaHUS,
HauOoNblllee W HauMEHblee 3HAYEHHUs, TOYKU OSKCTpeMyma. [ 'padudeckas
uHTeprperanus. [Ipumepsl (QYHKIUMOHAIBHBIX 3aBUCHMOCTEH B  pealIbHBIX
nporeccax U sBIeHUsAX. Apudmerndeckue orepanuu Haja GyHKusMu. CloxHas
byuxuws (kommnosuuus). Ilowsmue o nenpepoléHocmu QyHKyuUu.

O6patHble pyakuun. Obracmes onpedenenus u obracmo 3Ha4eHUU 0O6pPamHo
pyuxyuu. I paghux obpammoii yrrkyuu.

Crenennble, mnoka3aTejibHbIE, JorapupMuiecKue 1 TPUTOHOMeETPHYECKHe

¢yskuun. O6paTHbie TPUHTOHOMeETPHYECKHE (PyHKIMH

Onpenenenust yHKIHN, ©X CBOMCTBA U I'padUKH.

IIpeoOpazoBanust  rpaduxoB.  (IlapannenbHbld  NEepeHOC,  CUMMETPHS
OTHOCHUTEJIBHO OCel KOOpIMHAT U CUMMETPHsI OTHOCUTEIBbHO Hayajla KOOpAHUHAT,
CUMMETPHUsI OTHOCHTEIBHO MPSIMOM )y = X, PacTsDKEHHEe M C)KaTUe BIOJb OCEH
KOOpPJIMHAT).

IIpakTHyeckue 3aHATHS

IIprMepsl 3aBUCUMOCTEH MEXAYy [EpPEeMEHHBIMU B peEalbHBIX IpoOLEeccax W3
CMeXHBIX qucruiuinHe. Onpenenenue Gynkuuil. [loctpoenue u ureHue rpagpukos
¢ynxmuit. UccnemoBanume ¢ynkuuu. CBoicTBa JTUHEHHOW, KBagpaTUYHOMH,
KyCOYHO-TUHEHHOU u JApoOHO - JuHelHoOW ¢yHkuuid. HenpepsiBHBIE U
nepuoandeckue ¢yHknuu. CBoicTBa M rpaduku CHHyca, KOCHHYCa, TaHreHca U
koTaHreHca. O6partusie pyHkImU 1 ux rpadpuku. OOpaTHBIE TPUTOHOMETPUIECKHE
¢Gyukuuu. IIpeoOpazoBanus rpaduka GyHKIUH. [‘apMOHMYeCKHEe KojeOaHUs.
[IpuknanHsle 3agayu.

Iloxa3aTenbHble, JIOrapU(PMUUECKUE, TPUTOHOMETPUUECKHE YpaBHEHHS U

HepaseHcmea.
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HAYAJIA MATEMATHYECKOI'O AHAJIN3A

HocaenoBaresbHocT.  CriocoObl  3a7aHuMs W CBOMCTBA  YHCJIOBBIX
IIOCJIEI0BATEILHOCTEM. Ionamue 0 npeoene nocne008amenbHOCm.
Cywecmeosanue npedena MOHOMOHHOU OSPAHUYEHHOU NOCAEO008AMENbHOCHIU.
CymmupoBanue nociaeoBaTenbHocTell. beckoneuHo yOpIBaromas reoMeTpuiecKast
IIPOrpeccusi U ee CyMMa.

IlponsBoanas. IlonsTHe O Npou3BOAHON GYHKIMH, €€ TI'eOMETPUYECKHN H
(busnyecknii cMbICI. Y paBHEHUE KacaTeabHOM K rpaduky GyHkuuu. [IponsBogHbie
CyMMBI, pa3HOCTHM, IIpOM3BeJeHHs, dYacTHOro. IIpou3BogHBIE OCHOBHBIX
syeMeHTapHbIX (QyHKIUH. [IpuMeHnenne npou3BOIHON K UCCIIEOBAHUIO (YHKIIAN
(Ha MOHOTOHHOCTB M SKCTpeMasbHble 3HAYEHUS; HAUOOJIbIIee W HaUMEHBIIEE
3HAUYEHHUs) M TIOCTPOCHUIO TpadukoB. [Ipouzeodnvie 0bpamHolu GyHkyuu u
KOMNO3UYUU DYHKYUUL.

IIprMepsl HCIONB30BaHUS IIPOU3BOAHOM JUISI HAXOXIACHWUS] HAMIYYIIEro
pelieHus B IPHUKIAJHBIX 3a4a4ax. Bropas nmpou3BoiHasi, ee IeOMETPUYECKUN U
Gusnueckuit cmpici. Haxoxienue CKOpoCTH IS ITpoliecca, 3aIaHHoro (GopMyIoi
U rpaduKoM.

IlepBooGpasnass u umuTerpaj. llpumenenue ompeneseHHOTO HHTErpaia s
HaxOXJEHUsI IUIOIIAJM KpUBOJMHEWHOW Tpaneuuu. Popmyrna HeioTona—
Jlertbuuna. [Ipumeps! npuMeHeHus: HHTerpalia B pU3UKe ¥ FeOMETPHUH.

IIpakTHYecKue 3aHATHS

YucnoBasi MoCiIe10BaTeIbHOCTh, CIIOCOOBI €€ 3a/laHWsl, BBIUMCIEHHUS WICHOB
nocinenosatenbHocTy. Ilpenen mnocnenoBaTenbHOCTU. beckoHedHO yOBIBaroIias
reoMeTpuIecKasi Iporpeccus.

[Ipou3BoiHAs: MEXAaHUYECKUH U T€OMETPUIECKHI CMBICII IIPOU3BOHOM.

VpaBHeHune KacaTenbHOM B oOmem Bume. IlpaBuma u  dopmyssl
mudepeHupoBanus, TaOIMIa TMPOM3BOJIHBIX  DJIEMEHTAPHBIX  (YHKIIHHA.
HccnenoBanne QYHKUMH € IIOMOIIBIO IPOM3BOJHOW (HA MOHOTOHHOCTB).
Haxoxnenue HanOopIIero, HAMMEHbBIIEr0 3HAYeHUS U SKCTPEeMaJIbHBIX 3HAYeHHM

GbyHKLIMH.
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WNuarerpan u nepBooOpasnas. Teopema Hprorona—IJleiibnuna. Ilpumenenue

HHTETpajia K BbIYUCIICHUTIO (bI/ISI/I‘-IeCKI/IX BCIINYHH, TUIOIIAJIE U 00BEMOB.

YPABHEHUS U HEPABEHCTBA

YpaBHeHHsT H CHCTeMbl YpaBHeHHHl. PanuonanbHble, HppaldOHAIBHBIEL,
IoKa3aTe/IbHbIE U TPUTOHOMETPUYECKUE YPABHEHHS U CUCTEMBI.

PaBHOCHJIBHOCTh YpaBHEHU, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPUEMBI UX PelIeHUs (Pa3IoKEHUE Ha MHOXXUTEIN, BBEIEHUE HOBBIX
HEM3BECTHBIX, MIOJCTAHOBKA, rpadMIecKuil METoxN).

HepaBencrBa.  PanuonanbHble, UppalMOHaAIbHBEIC,  IIOKa3aTClIbHbIE U
mpuzoHomempuyeckue HepaBeHcTBa. OCHOBHBIE IPUEMBI UX PEIICHHUS.

HcnoJib30BaHue CBOMCTB M rpaduKkoB PYHKIHUI NPH pelleHHH YPABHEHHH H
HepaBeHcTB. MeTtoq uHTepBanoB. (M300pakeHne Ha KOOPAWHATHOW IIIOCKOCTH
MHOJ)KECTBA pEeIIeHUN ypaBHEHUN U HEPaBEHCTB C JBYMsS IIEPEMEHHBIMH M HX
CHCTEM).

Ipuxnaausie 3axa4u

[TpumeHeHHe MaTeMaTHYECKUX METOOB JUIA PELICHHs COIEpKaTeNbHbIX 3a/ad
U3 Pa3IMYHBIX 00JaCTEN HAYKU U IIPAKTHKH.

WuTeprpeTaius pe3yibTara, yueT pealbHbIX OTpaHUYEeHUMN.

IIpakTHYecKkHne 3aHATHUSA

Kopuu ypaBHeHuii. PaBHOCHIBHOCTD ypaBHeHui. [IpeobpasoBanue ypaBHEHHUH.

OCHOBHBIE IIPUEMBI PelIeHNsI ypaBHEHUH. Pemienre cucTteM ypaBHEHHH.

Hcnons3oBaHue CBOWCTB U rpadukoB (QYyHKIUH s pelIeHHus ypaBHEHHH |
HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA M TEOPHUS BEPOSITHOCTEM

DJieMeHThl KOMOMHATOPHKH

OCHOBHBIE NTOHATHS KOMOMHATOPHKH. 3a7a4ydl HA MOJCYET YHcIa pasMeIleHuH,
IIEPEeCTaHOBOK, COueTaHWi. Pemrenue 3amad Ha mepebop BapuanToB. Popmyia
ounoma Hprotona. CBoiicTBa OMHOMHHAIBHBIX KO3(QGuUIMEHTOB. TpeyroapHUK

[Tackains.
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JJIeMeHThI TEOPUH BEPOSATHOCTEH

CoObITHe, BEPOATHOCTH COOBITHS, CIOXKCHHE M yMHOMKEHHE BEPOSTHOCTEI.
Honsmue o nezasucumocmu cobvimuil. JJuckpemnas cry4aiinas eenuduHa, 3aKom
ee pacnpedenenus. Yucnoevie xapakmepucmuku — OUCKPemHOT  CIVYAUHOT
senuuunel. [lonamue o 3axone 6onvuiux yucen.

JJIeMeHTbl MATEMATHYECKOH CTATHCTHKH

IIpescraBnenne nauHbIX (TaOMMUBL, AuarpamMmbl, TrpaduKH), ceHepanvHas
COBOKYNHOCHb, 6blO0pKaA, cpednee apugpmemuveckoe, meduana. Ilonsmue o
3a0a4ax Mamemamuieckol Cmamucmuxiy.

Pewenue npakmuueckux 3a0au ¢ npumenenuem 6epoamnoCcmHbx Memooos.

IIpakTHyeckue 3aHATHS

VicTopust pasBUTHA KOMOMHATOPHKU, TEOPUU BEPOSTHOCTEH M CTATHCTHKH U UX
ponb B pasNMYHBIX Cepax 4YeNOoBEYECKOH IKH3HeNesTeNbHOCTH. IIpaBmia
KOMOUWHATOPHKHU. Pelienue KoMOMHATOpPHBIX 3amad. Pa3Memienus, coueTadus u
nepectaHoBkd. bunom Herotona u tpeyronsuuk INackais. ITpuknagHble 3a1aqu.

Knaccndeckoe orpesenenne BepOsSTHOCTH, CBOICTBA BEPOSITHOCTE!, Teopema o
CyMMe BepOsTHOCTeH. Brruucinenne BeposiTHocTed. IlpukinagHele  3amauu.

HpeIICTaBJIeHI/Ie YHUCJIIOBBIX NTAHHBIX. HpI/IKHaIIHBIe 3aJa4u.

I'EOMETPUSI
IIpsiMble U NJIOCKOCTH B POCTPAHCTBE

B3auMmHOe pacmonokeHue JByX IpPSMBIX B IIPOCTPAHCTBE: HapalLieibHbIE,
CKpPCIIMBAIOMIMECS M NEPHCHAMKYJSPHBIE  IIPSIMBIE B  IIPOCTPAHCTBE.
ITapaniensHOCT  HPSIMOM M IUIOCKOCTH.  IlapaiielbHOCTh  IUIOCKOCTEH.
IleprieHANKY IAPHOCTD IPAMOM ¥ IIOCKOCTH. [lepreHaMKyYIAp U HAKIOHHAs. YOI
MEXIY IPAMOM U IUIOCKOCTBIO. JIByrpaHHBIA yroi. YTol MexIy MIOCKOCTSIMH.
[leprnieHAUKYISIPHOCTD ABYX ILIOCKOCTEH.

I'eomerpudeckue npeobpazoBaHusl NPOCTPAHCTBA: MApajlIeNbHbI IEpeHocC,

CUMMCETPHA OTHOCHUTEIIBHO ITIJIOCKOCTH.
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[lapamnensHoe TpoeKTUpoOBaHUE. [lnowade Opmo2OHANbHOU  NPOEKYUU.

M3o0paxkeHre NpoCTpaHCTBEHHBIX QUTYP.
MHoOrorpaHHuKH

Bepmuubl, pebpa, rpanu MHOrorpaHHuka. Pazeepmka. Muozozpannvie yenul.
Beinyknvie mnozozpannuxu. Teopema Diinepa.

ITpusma. Ilpsimast u naknonnas npusma. IlpaBuisHas npusma. Ilapannenenunesn.
Ky®6.

IIupamuna. IlpaBunsuas nupamuga. YcedenHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B apajuiesenumnesie, B Ipu3Me U MupaMu/ie.

Ceuenus ky0a, mIpu3MbI U TUPAMHU/IBI.

[IpencraBneHue o mpaBUIBHBIX MHOTOTpaHHMKaX (TeTpa’npe, Kybe, okrasape,
J0JIeKadipe U UKOocadpe).

Tena u MOBEPXHOCTH BpalleHUs

[MunuHap ¥ KOHYC. YCedeHHBIH KOHYC. DJeMEeHTHI Tell BpallleHUs (OCHOBaHHE,
BBICOTa, OOKOBasi MMOBEPXHOCTh, OOpasyromiasi, pa3BepTka). CedeHUs LUIUHAPA H
KOHYyCa IUIOCKOCTSIMU (OCEBbIe CeYSHHS U CeYEeHMUsI, TapalIesIbHbIe OCHOBAHUSAM).

ITap u cdepa, ux ceuenus. KacarenbHas IiockocTs K cgepe.

HN3mepennst B reoMeTpHu

O6bem u ero usmepenue. MurerpansHas Gopmyia o0bema.

Qopmynsl  ob6bemMa Kyba, MNPSMOYIrOJbHOIO Mapajielenunesa, IPU3MEI,
mHapa. Popmynsl o0bema mHpaMuabl U KoHyca. Popmyibl IUIOLIAIH
IIOBEPXHOCTEH IIIIMH/Ipa U KoHyca. PopMyIibl 00beMa Iapa U IIomaay chepsl.

ITono6ue ten. OTHOIIEHUS TUIONIAIeH TTOBEPXHOCTEH ¥ 00bEMOB IOJOOHBIX TEIl.

KoopaunaTsl 1 BeKTOPBI

[IpssmoyronpHas (qekapToBa) CUCTEMa KOOPAMHAT B IpocTpaHcTBe. Dopmyna
PacCTOSTHUS MEXKIY IBYMs TOUYKaMU. Y paBHEHUS ChHEPHI, nI0CKOCMU U NPAMOU.

Bexropel. Moayns BekTtopa. PaBeHcTBO BekTOpoB. CloKeHHE BEKTOPOB.
YMHOXEHHEe BeKTOpa Ha 4uClo. Pa3ioxeHue BeKTOpa IO HANpaBICHHUSM. YTOJI
MeXay aByMs Bekropamu. [Ipoexuus Bekropa Ha ock. KoopaumHarel BekrTopa.

CKaJIﬂpHOC IIPOU3BEACHUE BEKTOPOB.
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Hcnonp30BaHue KOOPAMHAT U BEKTOPOB IIPU PELICHUM MaTeMaTHYEeCKUX H
IIPUKJIAAHBIX 3a/1a4.

IIpakTH4ecKkue 3aHATHSA

[Ipu3Haky B3aUMHOIO pACIOJNOXKEHUS INPSMBIX. YTOJI MEXIy IPSIMBbIMHU.
B3auMHOe pacriono)xeHue IpsIMBIX U IJIOCKOCTEN: MPU3HAKU IapajuIesIbHOCTU U
NEPOEHAUKYISIPHOCTY MPSIMOM M IUIOCKOCTH; CBOMCTBA NEPHEHAUKYISIPHBIX
npsiMoi M Iutockoctd. [leprieHuKysip ¥ HaKJIOHHAs! K IJIOCKOCTH. YTOJI MEXIY
NpsIMOM M IUIOCKOCTBIO. TeopemMbl O B3aMMHOM PACIOJIOKEHHH IPSIMOUA U
1ockocTH. TeopeMa o TpeX neprieHIuKyJspax.

[Ipu3Haku 1 CBOMCTBA MMapauIeNIbHBIX U MEPIEHAUKYIISPHBIX TUIOCKOCTEH.

PaccrosiHue OT TOYKM [0 IJIOCKOCTH, OT IPSIMOM 0 IIOCKOCTH, PacCTOSHHE
MEXIy  IUIOCKOCTSIMH, MEXIY  CKPEIIMBAIOINIMMUCS  OPSIMBIMH,  MEXIY
IIPOU3BOJIBHBEIMU (UTYypaMU B IPOCTPAHCTBE.

[lapamienbHoe TPOEKTHUPOBAHME M €ro CBOWCTBA. Teopema o niaowaou
OpMO2OHANLHOU  NPOEKYyuu  MHO20y20nbHuKa.  B3auMHOe — pacroyioKeHue
IPOCTPAHCTBEHHBIX QUTYP.

Paznuunple BUABI MHOTOIPAaHHMKOB: Ipu3Ma, nupamyuaa. VX uzobpaxxeHus.
Ceuenusi, pa3BepTKM MHOIOTpaHHMKOB. Ilnomans mnoBepxHoCTH. Bumasl
cuMMeTpuil B mpoctpaHcTBe. CHMMeTpusi Tesl BpalleHUs U MHOI'OTPaHHHUKOB.
Brraucnenue roiomazei 1 00beMoB.

Bektopel. [JlelictBuss ¢ BekTopamu. JlekaproBa cucrema KOOpAMHAT B
IIPOCTPAHCTBE.

YpaBHEeHHE OKpPYXHOCTH, Cepbl, IIOCKOCTU. PaccTosiHue MexJy TOYKaMH.
Jle#icTBUSL ¢ BEKTOpaMH, 3aJlaHHbIMU KoopauHatamu. CKasipHOE NpPOU3BENCHUE
BEeKTOpOB. BexkTopHoe ypaBHeHHe NMPSIMOM U INIOCKOCTH. McIIoap30BaHNe BEKTOPOB
IIPH 10Ka3aTelIbCTBE TEOPEM CTEPEOMETPHUHU.

Jlns BHeayIUTOPHBIX 3aHSATUN OOydYalOIIMMCSl HapsiAy € pelleHueM 3afad U
BBITIOJIHEHUS MPAKTUYSCKUX 3aJJaHUM IpeasiaraloTcsi TeMbl UCCIEN0BATEIbCKUX U
pedepaTuBHBIX PabOT, B KOTOPBIX BMECTO CEpUM OTAENbHBIX MENIKHX 3a1ad |

ynpamHeHI/Iﬁ npepnararoTces CroXXETHBIC 3aJaHus, Tpe6y101111/1e JUIUTEIIbHOMU
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paGoTHEl B paMKax OJHOIM MaTeMaTHIeCKOH CUTyalud. OTH TEMBI MOTYT OBITH KaK
MHIMBUIYyalbHBIMA  3aJaHMSMM, TaK M TPYNIOBBIMM Ul  COBMECTHOTO
BEITIOJTHEHUSI UCCIIEIOBAHMUS.

IIpuMepHbIe TeMBI pedepaToB (I0KJIAI0B), HCC/IEI0BATEILCKUX MPOCKTOB

. HempepsiBHBIE 1pOOH.

. [IpuMeHeHHe CIIOXKHBIX IIPOIIEHTOB B 9KOHOMUYECKUX pacyeTax.

. ITapannensHOE IPOEKTUPOBAHHUE.

. Cpeauvie 3HAYEHUs U UX IPUMEHEHHE B CTATUCTHKE.

. BekropHoe 3a/jaHue IPSIMbIX U IJIOCKOCTEH B IIPOCTPAHCTBE.

. CJI0)kKeHHe rapMOHUYECKUX KOIeOaH .

. I'padugeckoe perieHre ypaBHEHU 1 HEPABEHCTB.

. IIpaBuiibHBIE U MTOJTYTIPaBUIBHEIE MHOTOT DAHHUKH.

. Konunueckue ceyeHus U UX IPUMEHEHNE B TEXHUKE.

. Ioustrie muddepenimana u ero MPUIOKEHUS.

. CXeMBI IOBTOPHBIX UCIIBITAHUHN bepHyuu.

. UccnenoBanue ypaBHEHUH 1 HEPABEHCTB C ITApaMETPOM.

ol



6. TEMATUYECKOE IINTAHUPOBAHME C OIIPEAEJIEHUEM
OCHOBHBIX BUJ10B YYEGHOU AESTEJIBHOCTH OBYYAIOIIMNXCSA

MaxkcumainpHas ydeGHast Harpy3ka oOydaromuxcs cocrasjiser — 351 gac, u3
HAX ayauropHas  (oOs3arenpHas) Harpyska — OOydYaroIMXCs, — 3KIHOYas
npakTUUecKue 3aHsTus — 234 uaca; BHeayJUTOpHAs CaMOCTOSATENF { pabora

cTyaeHToB - 117 Jacos.
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