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NOACHUTEJIbHAA 3AINMUCKA

IIporpamma o6imeobpasoBaTeabHOM yuebHOI auciumiania « MaremaTuka: aaredpa u Ha-
yajia MaTeMaTUYeCKOT0o aHajanus3a; reomerpusa» (gasee — «MaremaTuKka») npegHasHauUeHA
I UBYUYEeHUSA MAaTeMaTUKU B Ipod)ecCroHaTbHBIX 00pasoBaTebHbIX opranusanuax CIIO,
peanusymoIIux 00pasoBaTeJbHYIO IPOrPaAaMMYy CpPeAHero obIiero oopasoBaHUs B Ipeneaax
OCBOEHUSA OCHOBHOII TTpoeccruoHaIbHOI oO6pasoBaTenbHoii mporpammbl CITO (OITOII CIIO)
Ha 6asze 0OCHOBHOTO 00II[ero 00pasoBaHUs IIPU IMOATOTOBKE KBAJTU(MUITUPOBAHHBIX PaboOUnX,
CHYIKAIUX U CIEIUAJNCTOB CPeJHEro 3BeHa.

ITIporpamma paspaboraua Ha ocHoBe TpeboBauuiit @I'OC cpenmero obiero oopasoBanms,
IpeabABIASAEMBIX K CTPYKTYPE, COMEeP:KAHUIO U PedyabTaTaM OCBOEHUS yUeOHOM AUCITH-
mInHbl « MaTemMaTHuKa», B COOTBETCTBUU ¢ PeKOMEHAAIINAMY 10 OPTraHU3aIUU IOJYUeHU A
cpenmero oo0Iero oo0pas3oBaHUA B IIPeAeiaX OCBOCHIA 00Pa30BaTEeJIbHEIX IIPOrPaAMM CPEeIHero
npodeccroHaJIbHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO O0II[ero o6pasoBatHus C YUeTOM Tpe-
6oBaHU (heaepabHBIX I'OCYAapPCTBEHHBIX 00pPAa30BaTEIbHBIX CTAHAAPTOB U II0JydYaeMOit
npodeccuu UAM CHENUAJIbHOCTH CPedHero mpodeccruoHaIbHOTO 00pasoBaHusa (IHUCHMO
JlermapramMeHTa rocygapCTBEHHON MOJUTUKU B c(hepe MOATOTOBKM pabouux Kaapos u (110
Muno6puayku Poccum ot 17.03.2015 Ne 06-259).

Copmepsranue mporpaMMbl « MaTemMaTnKa» HaIpaBJeHO HAa MHOCTHKEHUE CIEeNYIONIUX
HeJe:

e ofOecmeueHue c(hOPMUPOBAHHOCTU MPEACTABIEHUN O COMUANBHBIX, KYJbTYPHBIX U
ucropuyeckux (pakTopax CTAaHOBJIEHUS MaTeMaTUKU;

e obecmeuenue chOPMUPOBAHHOCTH JIOTUUYECKOTO, aJITOPUTMUUYECKOTO M MaTeMaTude-
CKOT'O MBIIIJIEHU;

e obecneueHue cOOPMUPOBAHHOCTH YMEHUIN MPUMEHATH IIOJYUYeHHbIE 3HAHUSA IPU pe-
IIIeHUY Pa3JINUYHBIX 3a7a4;

e o0OecmeueHne c()OPMUPOBAHHOCTHU IPEACTABJIEHUII 0 MaTeMaTHuKe KaK 4acTu o0Ie-
YyeJ0BeUeCKOU KYyJIbTYPhl, YHUBEPCAJIbHOM fA3bIKe HAYKU, II03BOJISIOIIEM ONNCHIBATH
M M3y4YaThb peaJbHbIE IIPOIECChl U ABJIEHUA.

B mporpammy BKJIIOUEHO cofep:KaHUe, HaopaBJaeHHOe Ha (OPMHUPOBaHNE YV CTYIEeHTOB
KOMIIETEHIIUM, HeoOX0oANMBIX A KauecTBeHHOT0 ocBoeHus OIIOII CIIO ma 6ase OCHOBHOTO
00111ero 00pa30BaHUS C MOJIYUEHEeM CPpeqHero o0Iero o0pasoBatmsa; IPOrPaMMbI IIOITOTOB-
KM KBaJIUPUIIMPOBAHHBIX PabOUMX, CHYKAIIUX; IPOTPAMMBI ITOATOTOBKU CIIEI[UAJCTOB
cpennero 3BeHa (IIITKPC, ITTICCS3).

ITporpamma yueGHOU AucHumanubl «MaTeMaTuKa» ABJIAETCS OCHOBOU s pas3pador-
KM paboumx OmporpaMM, B KOTOPHIX mpodeccruoHaIbHbIe 00pa3oBaTe bHbIE OPraHn3aIluu,
peanusyolue o0pasoBaTEIbLHYIO IIPOrPaMMy CpeaHero obIero oo0pasoBaHusA B IIpeaeaax
ocsoenusa OITOII CITO ma 6as3e OCHOBHOTO OOII[ero 00pasoBaHUA, YTOUHAIOT COAEpPIKaHUe
yueGHOTO MaTepuaja, mocjief0BaTeJIbHOCTh €T0 U3yUeHN s, pacupeeaeHrne yueOGHbIX YacoB,
TeMaTUKy pedepaToB, BUJABI CAMOCTOATEIBHBIX PA0OT, YUNUTHIBASA CHEIIUDUKY IPOTrpaMM
TOATOTOBKY KBAJTUPUIIMPOBAHHBIX PA00UMX, CAYIKAIIIUX U CIIEIMAINCTOB CPEIHET0 3BEHa,
ocBamBaeMoIi mpodecCuu UM CHeInaJIbHOCTH.

IIporpamma MOKeT MCHOJIB30BATHCA APYTUMU HPO(MeECcCHOHaAIbHBIMY 00pa3oBaTeIbHbI-
MU OPTaHU3AIUAMU, PEaJUIYIOIIUMU 00pa3oBaTEJIbHYIO MPOTPAMMY CPEJHEro o0Iero
obpasoBanusa B mpezesax ocsoeHusa ocHoBHOM OITIOIT CITO ma 6a3e oCHOBHOT'O O0OIIIEro 0o-
pasoBanua (ITIIKPC, ITIICC3).



OBLUAS! XAPAKTEPUCTUKA YYEBHOW AUCLMUMIINHBI <MATEMATUKA:
AJITEBPA N HAHAJIA MATEMATUHECKOI'O AHAJIU3A; TEOMETPUSA»

MaremaTuka aBisiercsas QpyHIaMeHTaJbHON 00Ieo0pa3oBaTeaIbHONM AUCIIUILINHON CO
CJIOKUBIIUMCS YCTOMUNUBLIM COAEPKAHNEM U OOIIUMY TPEeOOBAHUSIMU K IIOATOTOBKE 00Y-
YaOMIIXC.

B nmpodeccuoHambHBIX 00pasoBaTeIbHBIX OPTAHUBAIINAX, PEATU3YIOIINX 00pasoBaTeIb-
HYIO IIporpaMMy cpenHero obiero obpasoBanus B npegesiax ocBoenus OIIOII CITO ma
0ase OCHOBHOT'O 00IIero o0pasoBaHUsA, U3yUeHNEe MaTeMaTuKU UMeeT CBOUM OCOOEHHOCTHU B
3aBUCUMOCTHU OT IIPO(duIsa mpodeccroHaTbHOTO 00pa3oBaHmsd.

ITpu ocBoenun npogeccuii CITIO u cnemuanbHocTeii CITIO ecTecTBEeHHO-HAYUYHOI'O IPO-
duna npodeccuoHaaIbHOr0 obpasoBanus, cuenuaabuocTeir CIIO rymanuTapHoro mpodu-
Jd IpodeccuoHATIBHOTO 00pa3oBaHUA MaTeMaTuka maydaeTcs Ha 0azoBoMm ypoBue @I'OC
cpenHero obiero oopasosanus; npu ocsoeHnu npodeccuii CITIO u cunenuanabaOocTeii CITIO
TeXHUYECKOr0 U COIMAJbHO-9KOHOMUUYECKOT0 mpoduieil mpodeccrnoHaJIbLHOT0 o6pasoBa-
HUS MaTeMaTUKa u3ydaercs 6oJiee yriyOJeHHO, KaK IpoduabHas yuebHas JUCITUILINHA,
YUYHUTBHIBAIOIAA cueliuuKy ocBanBaeMbIX HNpodeccuii UJId CIeIuaJIbHOCTEeH.

9TO BBIpaAKaeTCA B COAEPIKAHUU O0yUeHUs, KOJIUUECTBE UacCOB, BbIJeJAeMbIX Ha
U3yuYeHUe OTAEJbHBIX TeM IIPOTPaMMbl, IJIyOMHE MX OCBOEHHUS CTYIAeHTaMHu, o0beMe u
XapakTepe MPaKTUUYECKUX 3aHATUMI, BUAaX BHEAyAUTOPHOM CAMOCTOATEJILHOM PabdoThI
CTYIEeHTOB.

OO61rue 1ean U3YUYeHUs MaTeMaTUKMW TPAAUIIMOHHO Peasus3yIoTCsS B UeThIpeX HallpaB-
JEeHUIX:

1) oO1ree mpeacTaBieHne 00 UAeAX M METOAAaX MATEeMaTUKI;

2) uHTeJIJIeKTyaJbHOEe Pa3BUTHUE;

3) oBIameHUe HEOOXOAUMbBIMY KOHKPETHBIMU 3HAHUAMU 1 YMEHUSIMU;

4) BocnmTaTeIbHOE BO3/EICTBUE.

ITpodunusanus meaeil MmaTeMaTUYECKOTO 00pasoBaHUs OTpaskaeTcs Ha BbBIOOpe Hpu-
OPUTETOB B OpraHU3aluu yueOHOHN meATeJbHOCTU oOyuarmmiuxcsa. I[Jsg TeXHUYEeCcKoro,
COIMaIbHO-9KOHOMHUUYECKOT0 mpoduiieil mpodeccruoHaIbHOTO 00pa3oBaHusA BHIOOD Iieseit
cMelljaeTcs B IparMaTUYeCKOM HAIIpaBJIEHUU, IIPeJyCMaTPUBAIOIEeM YCUJIeHNe U PaCIIIU-
peHue MPUKJIATHOTO XapaKTepa U3yUYeHUsI MaTeMaTUKHN, IPeUMYyIeCTBeHHON OpueHTa-
MU HA aJITOPUTMUUYECKUII CTUJ/Ib IT03HABATEIbHOU AeATeNbHOCTH. [ TYyMaHUTapHOTO U
€CTeCTBeHHO-HAYUYHOTO IIpoduieil mpodeccrnoHaIbHOro o6pasoBanus 6ojee XapaKTePHBIM
ABJISIETCSA yCHUJIeHUEe OOINEeKyJbTYPHON COCTABJSIONIEH YUueOHOM MUCIUIIJINHLI C OpUeHTa-
muell Ha BU3YAJIbHO-O0Pa3HBIN 1 JIOTUYECKUI CTUIN yUeOHON padOThI.

HNayuenne maTemMaTuKu Kak IPoQUIbLHOM 00I[e00pa3oBaTeIbHON YUeOHON AUCIIUIIINHEI,
yuuThIBaoIeil cruenuduky ocBauBaeMbIx crygeHTamMu mpodeccuii CIIO uau cuenuaib-
"Hoctu CIIO, obecmeumBaercs:

BBIOOPOM Pa3JIMUYHBLIX HOAXOM0B K BBEAEHIIO OCHOBHBLIX IMOHATHIH;
dopMUpPOBaHUEM CHUCTEMBI YUeOHBIX 3aaHUM, o0ecredynBaioNiux a(pGHeKTUBHOE OCy-
IIecTBJeHNe BLIOPAHHBIX I[€JEeBbIX YCTAHOBOK;

e oboraleHneM CHEKTpa CTUJIeH yueOHOU AeATeJIbHOCTH 3a CUeT COTJIACOBAHUS C Be-
OYIUMU JesITeJIbHOCTHBIMU XapaKTepPUCTUKAMU BLIOPAHHOM mpodeccuu / cIeru-
AJBHOCTH.

IIpopunabuas cocraBiagioIas oTpaskaeTcd B TPeOOBAHUAX K MOATOTOBKE 00yUAIOIIUXCS

B 4aCTH:

e 00IIeil cucTeMbl 3HAHUN: cofep KaTeIbHble IPUMePhl NCIIOJNbL30BAHUA MaTeMaTUue-

CKUX HAel 1 MeTOIOB B IPO(heCcCHOHAJIbHOM AesaTeIbHOCTH;
YMEHUI: pasjanyne B YPOBHE TPEOOBAHUN K CJIOMKHOCTU IIPUMEHSIEMBIX aJIrOPUTMOB;
HIPAKTUYECKOI'0 MCIIOJb30BAHUSA IIPHUOOPETeHHBIX 3HAHUIN M YMEHUN: MHANBULYAIDb-
HOT'0 yYeOHOIr'o OIbITA B IMOCTPOEHHN MaTeMAaTUUYEeCKHX MOJeJel, BLIIIOJHEeHNN HC-
cJIeOBATEeJbCKUX IIPOEKTOB.

Takum oO6pasom, peaausarus ComepKaHus yueOHON AUCIUILINHLI OPUEeHTHUPYeT Ha
IPUOPUTETHYIO POJIb IIPOIlECCYATbHBIX XapaKTePUCTUK yueOHOU paboThl, 3aBUCAIIUX OT
npoduasa npodeccruoHATBLHOTO 00pa30BaHUs, MOJYUEHNUS ONBITA MCIOJh30BAHUSA MaTe-
MAaTHUKHU B COAEPIKATEIbHBIX U MPO(EeCCUOHAJIbHO 3SHAUYNMbBIX CUTYAIIUSIX 10 CPABHEHUIO C
dopMaIbHO-YPOBHEBBIMH PE3YJAbTATUBHBIMU XaPaKTEPUCTUKAMU O0yUEHU.

Cogmep:xanue yueOHOI AUCIIUIIINHBI Ppa3paboTaHO B COOTBETCTBUU C OCHOBHBIMMU COAEP-
JKATeJNbHBIMU JINHUAMUA O00yUeHUsT MaTeMaTHUKe:



e ajyireOpavyecKas JUHUS, BKJIIOYAIOIAA CUCTEMAaTHU3aIlI0 CBeJeHUN O UMCax; M3-
yueHUe HOBBIX U 0000INeHNe paHee M3YUEHHBIX oleparnuii (Bo3BeJeHUEe B CTEIEHb,
u3BJieueHre KOPH:A, Jorapu@MUpoOBaHne, CHHYC, KOCUHYC, TAHTE€HC, KOTAaHTEeHC U
o0paTHbIe K HUM); U3yUeHUe HOBBIX BUJOB UMCJIOBBIX BBIPAIKEHUN U (POPMYJI; COBEP-
IIIeHCTBOBAHUE ITPAKTUYECKUX HABBIKOB U BBIUUCJIUTEJIbHOU KYJIbTYPHI, PACIITUDEHUE
M COBEPINIEHCTBOBAHUE ajredpamdvecKoro ammapaTta, cQOPMHUPOBAHHOTO B OCHOBHOM
IIKOJIe, ¥ ero MpUMeHeHre K PeIlleHni0 MaTeMaTUYeCKUX U MPUKJIATHBIX 3a74aY;

® TeopeTUKO-PYHKIIMOHAJIbHAA JUHUA, BKJIIOYAIOIIaA CUCTeMATHU3AIUI0 U PACIIupPeHne
cBefeHUIT 0 PYHKIIMAX, COBEPIITEHCTBOBAaHNE IpapuUecKuxX yMEHU; 3HAKOMCTBO C
OCHOBHBIMH HAEAMHU W METOJaMU MaTeMaTUYecKOT0o aHam3a B 00beMe, MO3BOJIAIO-
IIIeM MCCJIeIOBATh dJieMeHTapHble QYHKIIUU U peliaTh IPOCTeIe reoMeTpuiecKue,
(usuyecKue u Apyrue NpUKJIaTHbIe 3a0a4n;

e JIMHUSA ypaBHEHUN M HepPaBeHCTB, OCHOBaHHAs HA IMOCTPOEHUM U UCCJIeIOBAHUU MaTeMa-
TUYECKUX MOJeJIeli, IlepeceKaloIasacs ¢ aaredbpanyecKoil 1 TeOPeTuKO-PyHKITMOHATIHLHOMN
JUHUAMHU U BKJIIOYAIOIAsA PA3BUTHE U COBEPIIIEHCTBOBAHME TEXHUKY aJredpaniecKux
peoOpasoBaHUM JI PEIleHnsl YPaBHEeHUT, HEPABEHCTB 1 cuCTeM; (DOPMUPOBAHME CIIO-
COOHOCTH CTPOUTH U UCCJIEIOBATDH IIPOCTEHIIIIe MaTeMaTUUeCKe MO/IeIN IIPU PeIIeHn
OPUKJIAIHBIX 3a7a4, 3a/aU U3 CMEKHBIX U CIeIUaJbHBIX AUCITUILINH;

e TreoMeTpHUecKas JIMHUSA, BKJIIOYAOIad HATJISJHbIE ITPeJICTaBJIeHNA O IPOCTPAHCTBEH-
HBIX (pUTypax U M3yUeHle UX CBOMCTB, (DOPMUPOBAHNE U PA3BUTHE IPOCTPAHCTBEHHO-
TO BOOOpasKeHUsI, Pa3BUTHE CIIOCOO0B TeOMEeTPUUECKUX M3MEPEeHUH, KOOPAUHATHOTO
Y BEKTOPHOTO METO/IOB JJIsl PEIIeHUs MAaTeMATUUYEeCKUX U NMPUKJIATHBIX 3a0aY;

e cToXacTuYecKas JUHUI, OCHOBaHHASA HA PAa3BUTUN KOMOMHATOPHBIX YMEHUM, IIPeacTaB-
JIEHUI O BEPOSATHOCTHO-CTATUCTUUECKNX 3aKOHOMEPHOCTAX OKPY KAIOIIero Mmpa.

Paspgesn! (TeMbl), BKIIIOUEHHEBIE B COAePKaHNe YUIeOHOM TUCIIUILINHEI, ABJIAIOTCSI OOIITM-
MU IJIS BCeX IIpoduiieil mpodeccruoHaIbHOrO 00pasoBaHUs U IPU BCeX 00beMax yueOHOoTro
BpPEeMeHU He3aBHCHMO OT TOT'0, ABJAETCA JIU yueOHas aucuuiinHa «MaremaTuka» 6a30Boi
WIN TPOPUILHOM.

B npumepHBIX TeMaTHUYeCKUX IIJIaHAX NPOrpaMMbl YUeOHBIN MaTepuall HpencTaBJIeH
B (popMe uepemyIoIerocsi pasBepThIBAHUSA OCHOBHBIX COAEPsKATeNbHBIX JUHUN (ajre-
OpanyecKoii, TeOPeTUKO-(QDyHKIITNMOHAJIBLHOW, YPaBHEHN 1 HEPaBEeHCTB, TeOMeTPUYECcKO,
CTOXACTHUYECKOI ), UTO MO3BOJISIET I'MOKO MCIIOJIb30BATL X PACHOJIOMKEHIE U B3ANMOCBS3b,
COCTABJIATH paboumii KajJeHOapHLIN IJIAH, HO-PAa3HOMY uepenysd yduyeOHbIe TeMbl (IJIaBbI
yueOHUKA), YIUThIBasg IPoPuab Tpod)ecCuoHaILHOTO 00pa3oBaHus, cieriuuKy ocBanBae-
moii mpogeccun CITIO mau cuenuanbaocTu CIIO, riiybuHy nsyuyeHus MaTepuaja, YPoBeHb
MOATOTOBKM CTYJEHTOB IIO0 IPEIMETY.

IIpenmaraembie B IpUMEPHBIX TEMATUYECKUX IIJIaHAX Pas3Hble 00beMbl YUeOHOT0 BpeMeHU
Ha M3y4YeHUe OJHOM W TOU yKe TeMbl PEKOMEHIYeTCA MCII0Jb30BaTh AJIA BHIIOJHEHUS Pas-
JUYHBIX YUeOHBIX 3amanuii. TeM caMbIM pasjinuns B TPEOOBAHUAX K pPe3yJIbTaTaM O0yUeHU T
TIPOSABATCS B YPOBHE HABBIKOB ITO PEIEHHUIO 3aa4 1 ONbITE CAMOCTOSITEIHLHON PaGOTHI.

HNsyuenne obieobpasoBaTeIbHON YUeOHONM AUCIHUILINHLI « MaTeMaTuka» 3aBepIlllaeTcs
ToZIBeIeHEM UTOTOB B (hopMe sK3aMeHa B PAMKaX MPOMEKYTOUHOM aTTeCTal[uU CTYIeHTOB
B mrpoitiecce ocBoeHus ocHOoBHOM OITIOII CIIO ¢ mosryyeHmeM cpemHero ooIero oopasoBaHus
(ITITKPC, IIIICC3).

B pasgene mporpammbl «Comep:kaHue yueOHOM AUCIUIINHBI» KYPCUBOM BBIEJEH Ma-
Tepuaj, KOTOPBIN IPU M3yUYeHUN MaTeMaTUKU Kak 0a30BOM, TaK 1 TPOPUILHON yueOHOI
OUCIUIIINHLI, KOHTPOJIIO HE HMOIJIEKUT.

MECTO YYEBHOW JUCLUNJIUHBI B YHEBHOM MJIAHE

VYuebuasa nucnunanHa «MaremaTuka: ajredpa um Hauajia MaTeMaTUUYECKOTO aHAJIM3a;
reoMeTpUus» SABJISAETCS YUeOHBIM IIPeIMeTOM 00s13aTe/IbHON mpeamMeTHO# obsactu «Mare-
matuka u uHpopmaruka» ®PI'OC cpenmero obiiero oo6pasoBaHUs.

B npodeccuonambHBIX 00pasoBaTeIbHBIX OPTaHUBAIINAX, PEATN3YIOINX 00pasoBaTeIb-
HYIO IporpaMMy cpeaHero obiiero oopasoBanus B npegenax ocsoenusda OITOII CIIO ua
0ase OCHOBHOTI'O 00IIero obpasoBaHusA, yueOHadA auciumania «MaremMaTuKa» m3ydaercs
B 00111eo0pasoBarenbHOM IukJe yueorHoro miaana OITOIT CIIO ma 6ase 0CHOBHOIO OOIIIEro
o0pas3oBaHUA C MOJyUYeHUeM cpeauero obmiero obopasosauusa (IIIIKPC, ITTICC3).

B yuebnbix miaanax IIIIKPC, IITICC3 yuebuas gucruiinHa «MaTreMaTuKa» BXOIUT B CO-
cTaB 001X 00I1Te00Pa30BaTEIbHBIX YUEOHBIX MUCIIUILINH, (DOPMUPYEMBIX 13 00513aTEeIbHBIX
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npenmeTHBIX oOJsiacteit PI'OC cpenuero obiero oopaszoBanus, aad mpodeccuit CIIO nan
cruenuagabaocTeii CIIO cooTBeTcTBYIOIEro NPoduiisi IPodPecCruoHaIbHOro 00pasoBatHms.

PE3YJ/IbTATbl OCBOEHUSA YYEBEHOW AUCLUMJINHDI

OcBoeHue cofiep:KaHusa YUeOHOM AUCIUTIINHEI « MaTeMaTuKka» obecrmeunBaeT JOCTUMKe-
HUe CTyAeHTaMU CIeAYIOIUX Pe3ylbmarmoes:

JAUYHOCMHBLX:

c(OopMUPOBAHHOCTD IIPEACTABJIEHUI 0 MaTeMaTHKe KaK YHUBEPCAJbHOM SA3BIKE
HayKM, CPEACTBEe MOAEJNPOBAHNSA SIBJEHUI M IIPOIECCOB, UAEAX M METOLAaX Ma-
TeMAaTHUKU;

HOHMMAaHNEe 3HAYMMOCTHA MaTEeMATHUKM [IJIs HAYYHO-TEXHUYECKOT0o mporpecca,
c(pOopMUPOBAHHOCTh OTHOIIIEHUA K MaTeMaTHKe KaK K YacTH O0IeueIOBeUeCKOn
KYJbTYPBLI Uuepe3 3HAKOMCTBO C MCTOPHEH PasBUTUA MaTeMaTHUKM, SBOJIOIMENR
MaTeMaTUUYeCKUX HIel;

pasBUTHE JIOTHTUYECKOT'0 MBIMNIJIEHNUA, IPOCTPAHCTBEHHOI'0 BOOOPAIKEHU A, AJITOPIT-
MHUUYECKOM KYJIbTYPhl, KPUTUYHOCTH MBLIILJIEHNS HA YPOBHE, HEOOXOAMMOM [IJIs
Oymyiei mpoecCuoHaIbHON AesaTeIbHOCTU, AJIS IIPOAOJIKeHUA 00pa3oBaHUSA U
camMoo0pa30oBaHUAg;

OBJIaJIeHIE MaTeMATUYEeCKUMI 3HAHUAMHN U YMEHUAMN, HEOOXOAUMBIMHU B IIO-
BCEHEBHOII JKU3HU, I OCBOCHUI CMEKHBIX €CTeCTBeHHO-HAYUHBIX AUCITUILINH 1
OUCIUILINH IIPO(PeCCuOHATBLHOrO IMUKJIA, OJIS IOJyUYeHsI 00pa3soBaHusa B 00JIaCTAX,
He TPeOyIIINX YIJIyOJeHHON MaTeMaTUUYeCKOH IIOATOTOBKM;

TOTOBHOCTDH M CIIOCOOHOCTH K 00pasoBaHUIO, B TOM UMCJEe caMOOOpa3soBaHUIO,
Ha IIPOTSKEeHUU BCell YKU3HU; CO3HATEJbHOE OTHOIIIeHNE K HelIpepbIBHOMY 00-
PasoBaHMIO KaK YCJIOBHIO YCIIEIIHON IMPo()eCCuOHAIbHONM 1 OOII[eCTBEeHHOI mes-
TEJIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSATEJNbHON TBOPUECKOUW M OTBETCTBEHHOI
IesaTeJbHOCTH;

TOTOBHOCTH K KOJIJIEKTHBHON paboTe, COTPYAHUUYECTBY CO CBEPCTHHUKaMU B o0Opa-
30BaTeJILHOM, OOIIIECTBEHHO M0JIE3HOM, YUeOHO-1ICCIe0BAaTEIbCKOM, IIPOEKTHON 1
OPYIUX BUAAX JeATeIbLHOCTH;

OTHOIIIeHNE K IPOo(heCCHOHATIBLHOM AesATeJIbHOCTA KaK BO3MOMKHOCTH YUACTHSA B pellie-
HUY JUYHBIX, OOIIECTBEHHLIX, I'OCYJaPCTBEHHEIX, OOIeHAI[MOHAIBHELIX IIPO0IeM;

Memanpeamemnux:

yMeHUe CaMOCTOATEJIbHO OIIpelesiATh 1eji NeATeJIbHOCTU U COCTAaBIATH IIJaHBbI
IeATEeJIHbHOCTHU; CAMOCTOATEJIHHO OCYIIECTBJIATH, KOHTPOJIUPOBATH U KOPPEKTU-
pOBaTH AEATEeJIbHOCTh; UCIIOJH30BATH BCE BO3MOIKHBIE PECYPCHI AJIA JOCTUIKEHUSA
IOCTaBJEHHBIX IleJIeH U peajnsaluy IJIAHOB eATeIbHOCTH; BEIOUPATD YCIIEIITHbIE
CTpaTeruu B PA3JINYHBIX CUTYaNAX;

yMeHUe MPOAYKTUBHO OOINAThCA U B3aWMOJAEHCTBOBATH B IIPOIlECCE COBMECTHOM
IeATeIbHOCTU, VUUTHIBATD IIO3UIUU APYTUX YUACTHUKOB JAeATeIbHOCTHU, 3 deK-
TUBHO pas3peniaTh KOHMINKTHI;

BJIaJleHVe HaBbIKaMU MO3HABATEJIbHOM, yUeOHO-MCCIeI0BaATEeILCKON 1 ITPOEKTHOMN
IeATeJbHOCTH, HaBbIKAMU pPaspelleHnd MpodJieM; CIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOATEJIHbHOMY IIOUCKY METOJOB PEIeHNA IPaKTUUECKNX 3a/1a4, TPUMEHEHUIO
Pal3JIMYHBIX METOJIOB ITIO3BHAHU;

TOTOBHOCTH M CIIOCOOHOCTBH K CAMOCTOATEILHOM MHPOPMAIIMOHHO-TTIO3HABATEIbHOM
IeATEeJbHOCTH, BKJIIOYAA YMeHNE OPUEHTUPOBATHCA B PA3JIUUYHBIX MCTOUHMKAX
uH@OPMAIIUY, KPUTUUYECKU OIeHMBATH U MHTEPIIPETUPOBATh MHMOPMAIUIO, I10-
Jy4aeMyIo U3 Pa3INYHBIX UCTOUYHUKOB;

BJaJieHUe A3BIKOBBIMU CPEJICTBAMU: YMeHUEe ACHO, JIOTUYHO M TOUYHO M3JIaraThb
CBOIO TOYKY 3PEHMA, UCIIOJb30BATh aJleKBaTHBIE I3bIKOBBLIE CPEICTBA;

BJIaJleHWe HaBbIKAMU IIO3HABATEJIbHOU pedieKCUM KaK OCO3HAHUA COBepPIIIaeMbIX
IeHCTBUN W MBICJAUTEJNbHBIX MPOIECCOB, X PE3YJhTATOB M OCHOBAHUUI, I'PAHUIL
CBOETro 3HAHUA U HE3HAHUs, HOBBIX ITO3HABATEJbHBIX 3a/ay W CPEACTB IJIS UX
IOCTUYKEHU

IeJIeyCTPEMJIEHHOCTh B MOMCKAaX W IMPUHATUM PEIIeHN, COO0PasUuTeIbHOCThL 1
MHTYUIUA, PA3BUTOCTb IPOCTPAHCTBEHHBIX IIPEJCTaBJIEHUI; CIIOCOOHOCTH BOC-
OPUHUMATH KPACOTY M TapMOHUIO MUPA;



* npedmemHuuLx:

— chOPMUPOBAHHOCTD IIPEICTABIEHUN O MaTeMaTUKe KaK YaCTU MUPOBOH KYJIbTYDHI
M MecTe MaTeMaTUK! B COBPEMEHHOU IIUBUIN3AIINN, CIIOCO0aX OMUCAHUSA ABJIEHUH
peaJbHOTO MUpa Ha MaTeMaTUYeCKOM S3BIKE;

— chOPMUPOBAHHOCTH IIPEACTABJIEHUN O MaTeMaTUUECKUX HNOHATUAX KaK BasKHeI-
X MaTeMaTUYEeCKUX MOJEJIAX, IMMO3BOJIAIOIINX OMUCHIBATH U M3y4YaTh Pa3HbIE
TIPOIIEeCCHI U SBJIEHUA; ITIOHUMAaHWe BO3MOMKHOCTU aKCHUOMaTHUUYECKOTO IIOCTPOEHU A
MaTeMaTUYeCKUX TEeOPUii;

— BJIaJleHVEe MEeTOaMU AOKAa3aTeJbCTB U aJTOPUTMOB PEIleHNsA, YMEeHNE UX IpuMe-
HATH, IPOBOAUTH AOKAa3aTeJIbHbIE PACCYKIEHUA B XO/e pellleHns 3a1ad;

— BJIaJleHUE CTAaHAAPTHLIMU IIPUEMaMU PeIleHnA PAIlOHAIbHBIX U UPPAIlMOHATbHBIX,
IOKa3aTeJbHbBIX, CTEIIEHHBIX, TDUTOHOMETPUUYECKUX YPABHEHUN U HEPABEHCTB, UX
CHCTEM; MCIIOJIb30BaHME T'OTOBBIX KOMITBIOTEPHBIX IPOTPAMM, B TOM YHCJE IJIs I10-
WCKa IIyTU PEeIIeHnd U WJLJIIOCTPAIlUY PelleHnd YPaBHEHUN U HePaBEHCTB;

— c(hopMUPOBAHHOCTH HPEACTABIEHNN 00 OCHOBHBIX IOHATUAX MAaTEMaTUIECKOTO
aHaJIM3a U UX CBOMCTBaX, BjaJileHNe YMEHUeM XapaKTepru30BaTh IoBeJeHe (DYHK-
Ui, NCIIOJH30BaHUE MMOJYUYEHHBIX 3HAHUU IJIA ONMMCAHUA U aHAJIN3a PeabHbBIX
3aBUCUMOCTEI;

— BJaJleHVe OCHOBHBIMUY MOHATUSIMHU O IIJIOCKUX U IIPOCTPAHCTBEHHBIX I'eOMeTpuye-
CKUX (QPUTrypax, UX OCHOBHBIX CBOICTBax; C)OPMUPOBAHHOCTbL YMEHHUS PACIIO3HA-
BaTh reoMeTpuUecKue (hurypsl Ha YepTeKax, MOAEJIAX U B PEAJTbHOM MUpPE; IIPU-
MeHeHUe U3YUYEeHHBIX CBOWCTB reoMeTPUUYECKUX PUTYyp U (POPMYJ AJIS penieHusd
TeoOMeTPUUYECKUX 3a/lad U 33444 C MIPAKTUUECKUM COIePKaHUEM;

— c(opMUPOBAHHOCTH HPEJICTABJIEHUNA O IIPOIeCCaX U ABJIEHUSIX, UMEIOIIUX BepO-
ATHOCTHBIA XapaKTep, CTaTUCTUUYECKUX 3aKOHOMEPHOCTSX B peaJlbHOM MUDE,
OCHOBHBIX MOHATHUAX 3JIEMEHTAPHON TEOPHHU BEPOATHOCTEH; YMEHUI HAXOAUTh U
OIEHMBATHh BEPOATHOCTU HACTYILJIEHUSA COOBITUHA B NMPOCTENINMNX IMIPAKTUUECKUX
CUTyaIAX ¥ OCHOBHBIE XapPAaKTEPUCTUKU CIIyIaNHBIX BEJINYUH;

— BJIaJleHWe HABBIKAMU HCHOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM IIPHU
perieHnn 3amau.

COJEPAHME YYEBHOW AUCLUMNIUHDI

BBepexHune

MaremaTuka B HayKe, TEXHUKE, 9KOHOMUKE, NMHGOOPMAIIMOHHBIX TEXHOJIOTUAX U IIPAK-
TUYECKOU neaTresibHOCTU. 1lenn n 3aaum n3ydyeHnA MaTeMaTUKY IPU OCBOeHUU ITpodeccuit
CIIO u cumemuanpaocTeii CIIO.

AJITEBPA

Pa3Butne noHsTUs o yucse

Ilenbie n panmonasbHbIe yncaa. leficTBurenbHble unciia. [IpubiuiceHHble 6bIYUCTEHUA.
FKomnaexcHole wucaa.

KopHu, creneHn un norapmnpmsbi

Kopuu u cremenu. KopHu HaTypaiabHOM CTeeHM M3 YmMcja U UX cBoiicTBa. CremeHu C
paluoHaJBHBIMMU IMOKAa3aTeJIisIMU, X cBolicTBa. CTemleHU ¢ NeHCTBUTEIbLHBIMU TOKa3aTe-
asamu. Ceoilcmea cmeneHu ¢ 0elicmeumelbHblM NOKA3ameJiem.

Jlorapudpm. Jlorapudm uncaa. OcHoBHOe jiorapudMUUIECKOe TOMKIECTBO. JlecaTuUHbIE
u HaTypaJbHble Jorapudwmsbi. I[IpaBuna geiictBuii ¢ Jorapudmamu. Ilepexons K HOBOMY
OCHOBAHUIO.

IIpeo6pazoBanue ajredopandyecKux BoIpaskeHuii. [IpeobpasoBaHmre paliuoHAIbHBIX, UP-
paIuoOHAJBHBIX CTEIIEHHBIX, IIOKA3aTEeJIbHBIX U JOTapu(MMUUECKUX BbIPDAKEHUN.

Ilpaxmuueckue 3anamusa

ApudmeTndyecKue melicTBUA HAJM YUCJIAMU, HAXOMKAeHUE MPUOIMIKEHHBIX 3HAUYEHUH
BEJINYMH U IIOTPENTHOCTE BhIUMCIeHUN (aOCONIIOTHOU M OTHOCUTEJILHOI), CPDaBHEHUE UKC-
JIOBBIX BBIPaKeHUI.
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Brruncnenue u cpaBHeHUe KOpHel. BeImosiTHeHE pacyeToB ¢ paguKaaaMu.

Pentenne nppanuonaabHbIX YpaBHeHU. HaxoKgeHre 3SHAUEHUH CTeIlleHel ¢ parioHa Ib-
HbBIMU TTOKazarenamu. CpaBHeHUe creneHeii. [IpeobpasoBaHUs BEIPAKeHUH, COMEPIKAIITNX
crenenu. PellleHre moKas3aTeJabHBIX YPABHEHUN.

Peltenve npukJIagHbIX 3amad.

Haxoxgenne sHauenunit jorapudma 1o Ipon3BOJIbHOMY OCHOBaHMIO. Ilepexosn oT ogHOTO
OCHOBaHUSA K Apyromy. BelumciieHue u cpaBHeHUe Jiorapu@MoB. JlorapudpmupoBanue u
MOTEeHIINPOBAHNE BhIPAKEHUI].

ITpubam:keHHble BRIUNCIEHUS U PEIeHnsA MIPUKJIATHBIX 3a1a4.

Petenune morapudpmMmmuyeckux ypaBHEHUN.

OCHOBbI TPUTOHOMETPUU

OCHOBHbIE€ NMOHATUA

PaZII/IaHHaﬁ Mepa yrJia. Bpama’renbﬁoe ABUKEHUE. CI/IHyc, KOCHHYC, TAHI'€HC 1 KOTaH-
I'éHC 4YucJja.

OCHOBHbIe TPUTOHOMETPHUYECKUE TOoXKOAEeCTBa

Dopmyasl npuBeneHusa. PopMysabl ciaoKeHUusa. PopMyJibl yaBoeHUuss Popmyivt nogo-
BUHHO20 Y2ad.

NMpeo6pa3oBaHUA MPOCTEULLUX TPUTOHOMETPUYECKUX BblparKeHUH

ITpeobGpaszoBaHue CyMMBbI TPUTOHOMETPUUYECKUX (DYHKITUI B IIPOU3BeleHIE U IIPOU3Bee-
HUA B cymMMy. BuipasceHue mpuzonomempuieckux QYHKUUIL wepe3 maH2eHC NoJL08UHHO020
apzymenma.

TpMroHoMeTpuyecKue ypaBHEHUA U HEpPaBEHCTBa

IIpocreiinine TpuroHoMeTpuUecKue ypaBHeHUsA. [lpocmeiluiue mpuzoHomempuieckue
HepaseHcmaéa.

OOpaTHbIe TPUrOHOMETPUUECKNe (PYHKIUU. APKCUHYC, apDKKOCUHYC, apKTaHTEeHC.

IIpaxmuuecxue 3anamusn

Paguanubiii MeTOn M3MepeHUsl YIJIOB BpallleHUsI U CBSA3b C TPAAyCHON Mepoii.

OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA, (POPMYJILI CIO0MKEHUA, YIABOCHU, IIPe0d-
pasoBaHMe CyMMBI TPUTOHOMETPHUUYECKUX (GhYHKIINHI B TpOU3BeeHNe, IpeodpasoBaHme Ipo-
U3BeJIeHUS TPUTOHOMETPUUYECKUX PYHKIUH B cymMmyto IIpocTeiilie TpPUrOHOMETPUUECK e
ypaBHEeHUs U HePaBeHCTBA.

Ob6paTHbIe TPUTrOHOMeTPUYeCKUe MYHKIINN: apKCUHYC, apPKKOCUHYC, apKTAHTeHC.

®YHKLUHUN, UX CBOUCTBA U TPADUKMH

®dynaxnuu. O6sacTh onpeesieHNA 1 MHOYKECTBO 3HaUeHNH; TpapuK QPYHKIINU, ITOCTPOE-
Hue rpa@uKoB QYHKINI, 3aJaHHBIX PA3JIMUYHBIMU CIIOCOOAMM.

CsoiictBa pyHkmuu. MOHOTOHHOCTDH, YeTHOCTb, HEUETHOCTh, OIPAHNYEHHOCTDb, IIePUO-
IUYHOCTH. IIpoMes;KyTKU BO3pacTaHUsS 1 YObIBaHUS, HANOOJIbIIIee U HanMeHbIllee 3HaUeHUd,
TOUKHU 9KcTpeMyMa. ['paduueckasa uHTepnperamnusd. [I[puMepsl GyHKIIMOHAIBHBIX 3aBUCH-
MOCTEH B peajbHBIX IIPOIleccax U IBJICHUAX. ApudMeTnuecKnre onepann Hag QyHKIIUAMN.
Crnoxxknaa pyHrnuda (koMunosunusa). Ilonamue o Henpepvl6HOCMU PYHKUUL.

O6patnbie pyHkuu. Oo61acms onpedeeHus u 001acms 3HAYeHUL 00pamHOil QYHKUUU.
I'pagurx obpamHuoil QyrHKUUU.



CTeneHHble, NOKa3aTesbHble, orapudMmmnyeckue
M TPUroHOMETpPUYEeCKHue PyHKLUN.
O6paTHble TPUroHoMmeTpruyecKkme GyHKLUn

Onpenenenna GYHKINI, UX CBOMCTBA U I'papuKuU.

IIpeobpasoBanus rpadpuroB. IlapanieabHbIN I€PeHOC, CUMMETPHI OTHOCUTEJILHO Oceil
KOOPAMHAT U CUMMETPHUS OTHOCUTEJNHFHO Havajia KOOPAUHAT, CUMMETPUA OTHOCUTEIHBHO
OpAMOU Yy = X, pacTAKeHUe M CXKaTHe BIOJb OCell KOOpAmHAT.

Ilpaxmuueckue 3anamusa

IIpumepsr 3aBUCUMOCTEN MEKIY IMEPEMEHHBIMU B PeaJIbHBIX IIPOIlECCaX M3 CMEKHBIX
nucnuiiuH. Oupenenenne Qpyuxmnuii. [loctpoenue u urenue rpadpuros Gyukiuii. Mcecie-
noBaure Qyuxmnuu. CeolicTBa JUHEHHOIN, KBaAPATUUYHON, KYCOUHO-JINHEHHON 1 APOOHO-
aunHenHol Gyuknuii. HenpepbiBHBIe U mmepuoandeckue ¢pyHknuu. CBoiicTBa U rpapuiru
CUHYycCa, KOCUHYyCa, TaHTeHca 1 KoTanreHca. OopaTHble GpyHKIIUU U nxX rpaduxu. O6paTHbIe
TpuroHoMerpuueckue QPyuxnuu. IIpeodbpasosanus rpadpura pyHriuu. 'apMoHUUYeCKIIe
KoJsebauus. [IpukiagHble 3agavun.

ITorkasarenbHbIe, JJorapudMuuecKre, TPUTOHOMETPUYECKNE YPABHEHUA U HePABEeHCMEA.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

ITocnemoBarempHocTH. CIIOCOOBI 3aTaHMs U CBOMICTBA UMCJIOBBIX IIOCJEI0BaTEIbHOCTEMN.
ITonsamue o npedene nocaedosamenvHocmu. Cyuecmeogarnue npedesia MOHOMOHHOU
02paHuienHoll nocredosamenvHocmu. CyMMupoBaHue mocjeqoBaTeabHoCcTel . BeckoneuHo
yOBIBamOIIasa reoMeTPUYECKasd IPOTPECCUA U ee CyMMa.

ITpouszBoguas. IlouaTre 0 TPOM3BOAHON (DYHKIINM, €e TeOMeTPUUYeCKU U (PhU3nYecKui
CMBICJI. Y paBHeHUE KacaTeJbHO! K rpauKy pyHKInu. [IponsBogable CyMMbI, PA3HOCTH,
IpoOU3BeIeHNA, YacTHbIe. [IpoM3BOAHBIE OCHOBHBIX 3JIeMEHTApHBIX (GyHKIuii. [Ipumene-
HUe MPOMB3BONHOIN K MCCJAeIOBAaHMWIO QYHKIMI U IMOCTpPOoeHUI0 rpadukoB. IIpoussodHsLe
00pammollt QYHKUUU U KOMNOSULUU PYHKUUL.

ITpumeps! ucronb30BaHUA IPOUBBONHON NJIA HAXOMKIEHUA HAWJIYUIIETO PEIleHUs B
OPUKJAOHBIX 3aauyax. Bropas npous3BogHAA, ee TeOMETPUUYECKUN U (DMBUUECKUIT CMBICJI.
Haxoxxnernue ckopocTu IJid Ipoliecca, 3afaHHoro (Gopmysoit u rpaduKoM.

IlepBooOpa3Hasa u mHTErpaJ. IIpuMeHeHMe onpeneJIeHHOTO NHTErPasIa IJIA HAaXOXKIeHUA
IJIOIAAN KPUBOJAMHEHHOH Tpamenmuu. Popmysna Heiorona—Jleiitbaumna. IIpumepsr npu-
MeHeHUs mHTerpajia B (QU3NKe U IeOMEeTPUMN.

Ilpaxmuueckue 3anamusa

YucaoBasa MOCJI€L0BATEIBHOCTD, CIIOCOOBI €€ 3aJaHMsA, BBEIUUCICHUSA YJIEHOB IOCTIEH0-
BaTesibHOCTU. IIpenen mocaemoBarenbHOCTH. BeCKOHEUHO yObIBaloIlasd reOMeTpuYecKas
mporpeccud.

ITpousBogHasa: MexaHUUYECKUHA U TeOMEeTPUUECKUI CMBICJ ITPOU3BOIHON.

YpaBHeHUe KacaTeJIbHOU B 00mieM Bune. IlpaBuiia u opmyasl nuddepeHITPOBaHNA,
Tabauia IPOU3BOAHBIX dJIeMEHTApHBIX (GyHKIuM. McecaenqoBanue QyHKIIUU ¢ IIOMOIIBIO
npousBoguoii. HaxomeHnre HambOOJIbIIEr0, HANMEHBIIIET0 3HAYEHUA U SKCTPEeMaJIbHBIX
3HAYEeHUU (PyHKI[UH.

HNurerpan u nepBoobpasuasa. Teopema Hriorona—Jleii6auna. I[IlpumeHenne naTEeTrpaja
K BBIUNUCJIEHUIO (pM3UUYECKUX BEJUUYUH U ILJIOIIAJIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUS U CHCTEMbI YpaBHeHU. ParimoHaibHbIe, MppanoHaabHbIe, TOKa3aTeJIbHbIE
U TPUTOHOMETPUYECKNEe YPABHEHUS U CUCTEMBbI.

PaBHOCusbHOCTE ypaBHEHU, HEPABEHCTB, CHUCTEM.

OcHOBHBIE TIPUEMBI UX peIlleHus (Pas3jiosKeHre Ha MHOMKUTEJN, BBeJeHre HOBBIX HEM3-
BECTHBIX, IIOJICTAHOBKA, IPaUUEeCcKUl MeTOx).

HepaBencrBa. PanmonasbHble, nppanoHaabHble, TOKA3ATEJIbHBIE U MPULOHOMEMPU-
yeckue HepaBeHcTBa. OCHOBHBIE TPUEMBI UX PEITEHUA.

Hcnons3oBaHue CBOWCTB U rpaukoB (PyHKIIUI NPH pelleHNU YypaBHEHHMH M Hepa-
BeHcTB. MeToa nHTepBaioB. M300parkenne Ha KOOPAUMHATHON IIJIOCKOCTH MHOKECTBA
perieHn#l ypaBHEHUN M HEPABEHCTB C IBYMSA MEePEeMEHHBIMU U UX CHUCTEM.
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Ilpuxnadnsie 3adaqu

IIpumeneHVE MaTeMaTUYECKUX METOOB AJIA PEIIeHUA COAePKaTeJIbHbIX 3a7au U3 pas-
JUYHBIX obOJjacTeil HAYKW U IPAKTUKU.

NuTepuiperanus pesyabTara, yueT peaJibHBIX OTPAaHUYEHUM.

INpaxmuueckue 3anamusa

Kopuu ypaBHenuii. PaBHOCUJIBbHOCTH ypaBHeHUii. [IpeobpasoBanme ypaBHEHU.

OcHOBHBIE IPUEMBI pPeIlleHUsI ypaBHeHU. PellleHne cucreM ypaBHEHUN.

HNcnonp3oBanue CBOMCTB U rpapukoB GYHKIIUKI AJsd peIlleHns YypaBHeHU M Hepa-
BEHCTB.

KOMBWHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEMN

AnemMeHTbl KOMOMHATOPUKHU

OcHOBHBIE TIOHATUA KOMOMHATOPUKY. 3aauM Ha IOCUYET YKncja pa3MelleHnii, mepecra-
HOBOK, coueTaHuii. Pelrenune 3agau Ha mepebop BapuanToB. @opmyJia 6unoma HbioToHA.
CpoiicTBa OMHOMUHAJBHLIX Kod(pduiiumenTos. Tpeyronbauk Ilackais.

AnemeHTbI TEOPUUN BEpPOATHOCTEM

Co0ObITHIE, BEPOATHOCTDh COOBITUA, CJOMKEHe U YMHOMKeHre BeposaTHocTel. IToHamue o
He3agucumocmu cobvimuil. Juckpemuas cayiailHas 6eAULUHA, 3AKOH ee pacnpedeseHUs.
Hucanosvle xapakmepucmuku OUCKPEemHOl CAYYailHOl 8eaudunbl. [IoHamue 0 3aKoHe
boabULUX HUCe L.

dnemeHTbl MaTeMaTU4eCcKoOn CTaTUCTUKHU

ITpencraBnenue mamHBIX (TAOMUIIBI, fUATPAMMBI, rpadmKU), 2eHEPALbHAL COBOKYN-
Hocmb, 8blOOPKA, cpedHee apupmemuyeckoe, meduarna. [lonamue o 3adawax mamema-
muuecKkol cmamucmuKu.

Pewenue npakmuyueckux 3a0ay ¢ npumeHenHuem 6ePOLMHOCMHbLX Men00o8.

Ilpaxmuueckue 3anamusa

Wcropusa pasButusa KoMOMHATOPUKY, TEOPUYN BEPOATHOCTEN W CTATUCTUKYU U UX POJb B
pasIuYHBIX chepax ueOBeUeCKOH KusHeeATeibHOCTU. IIpaBuia komOrHaTopuku. Perre-
HUe KOMOMHATOPHBIX 3a7au. PasMelleHnsa, coueTaHnsA U IepecTaHoBKU. Bunom HeioToHa
u tpeyrosbHUK [lackains. I[Ipukimagabie 3agaun.

Knaccuueckoe omnpezneneHme BepOSATHOCTH, CBOMCTBA BEPOATHOCTEH, TeopeMa O CyMMe
BeposaTHOCTel. Beruucienue BepoAaTHocTeli. I[IpuKianubie 3agaun. IIpencraBieHne Ymciio-
BBIX HaHHBIX. [IpuKgamHble 3amaun.

FrEOMETPUA

MpsiMble 1 NJ10CKOCTU B NPOCTPAHCTBE

BsaumHOe pacmosioskeHue IByX IMPAMBIX B IIpocTpaHcTBe. [lapasiesbHOCTS IPAMON U
njaockocTu. IlapainenbHOCTh IJIOCKOCTel. IleprneHAuKyIAPHOCTh MIPAMON U TJIOCKOCTH.
IleprienguKynAp 1 HaKJIOHHAA. YTOJ MEXXAY IPSAIMON W MJIOCKOCTHIO. [[ByrpaHHBIN yTOJI.
Yroa mexay miaockocTaMu. [lepreHAUKYIAPHOCTh ABYX IIJIOCKOCTEN.

T'eomeTpuueckue npeobpasoBaHUA IPOCTPAHCTBA: MapaJIebHBIN IIEPeHOC, CUMMETPUS
OTHOCUTEJBHO ILJIOCKOCTH.

ITapannensHOEe mpoekTUpoBanme. I1aou,adbv opmozoranbHoll npoekyuu. 1sobparkeHue
IPOCTPAHCTBEHHBIX (DUTYD.

MHororpaHHuKHM

Bepmunsl, pebpa, rpanu MmHororpanHuka. Pasgepmrxa. MHozozpanHble yeavl. Boiny-
Kable MHO2oZpaHHUuKUu. Teopema ditnepa.
IIpusma. IIpamas u HakJoOHHaAs TipusMa. [IpaBuabHas npusma. Ilapamnenenunesn. Kyo.

11



ITupamupga. IlpaBunbHasa nupamMuza. ¥ ceueHHas nupamuga. TeTtpasap.

CummeTpun B Ky0e, B IapaJjujiejenuiese, B IpU3Me U IUPaMULE.

Ceuenus Kyba, TPU3MBI U TUPAMUIEI.

IIpencraBienue o IpaBUJIbHBIX MHOTOTPAaHHUKAX (TeTpasape, Kybe, OKTasape, Aoje-
KasZpe U UKOcasape).

Tena n noBepxHOCTU BpaLleHUs

Munuaap u Kouyc. ¥YceuenHsbiii Konyc. OcHOBaHMe, BbICOTa, O0OKOBas ITOBEPXHOCTH, 00-
pasymiras, pasdsepTka. OceBble cCeUeHUA U CEUEHUs, apaJljieIbHbIe OCHOBAHUIO.
IITap u cepa, ux ceuenusa. KacareabHasd IIJIOCKOCTH K cdepe.

U3mepeHnss B reomeTpuu

O6beMm u ero usmepenue. MHTerpansuas popmyaa oobema.

®opmynsl 00beMa Kyba, IPAMOYTOJLHOTO Iapajjelielnullefa, IPU3Mbl, MUJINHAPA.
dopmyasl 06beMa TUPAMUALL 1 KOHyca. PopMYyJIbI IIJIOIALN TOBEPXHOCTEN MUINHAPA U
Konyca. @opMyasl 00beMa IIapa 1 ILIomagu chepsnl.

ITomo6ue Tesi. OTHOIIIEHUA IJIOIIALEll TOBEPXHOCTEN U 00'beMOB MOMO0HBIX TeJ.

KoopauHaTbl U BEKTOPbI

ITpamoyroabpHas (ekapToBa) cucTeMa KOOpPAWHAT B IIpocTpaHcTBe. PopMyJia paccTos-
HUSA MEXKAY IBYMA TOUKaMU. Y paBHeHUA chepbl, NA0CKOCMU U NPAMOUL.

BekTopnl. Moayas BekTopa. PaBeHCTBO BeKTOpoB. Cilo:KeHUe BEKTOPOB. Y MHOKEeHUe
BEeKTOopa Ha umucJio. PazjgokeHre BeKTOpa IO HaIpaBJeHUAM. YTOJ MeEXAY ABYMS BeK-
Topamu. IIpoexiiusa BeKTopa Ha ochk. Koopaumuarsl BekTopa. CKaJasApHOEe IPOU3BeaeHIIe
BEKTOPOB.

HcnonbzoBanue KOOpAWHAT M BEKTOPOB IPU PEIIeHUU MaTeMaTUUeCKUX U MPUKJIaTHbIX
3amad.

Ilpakmuueckue 3anamusn

IIpusHaKu B3aMMHOI'O PACIIOJIOMKEHUA NPAMBIX. YTOJ MEXKAY NpAMBIMU. B3aumMHOe
pacIojyiodKeHre IIPAMBIX U ILIOCKOCTel. IlepneHInKyIap 1 HaKJOHHAA K IJOCKOCTU. ¥ TOJ
MEKIY IIPAMOI U IJIOCKOCTBLIO. TeopeMbl 0 B3aMHOM PACIOJI0KEHUY IPAMOM U MJIOCKOCTH.
Teopema o Tpex MepHeHAUKYJIAPax.

IIpusuakm u cBoiicTBa IapajjeJbHBIX U IEePIEeHIUKYIAPHBIX IJIOCKOCTEH.

Paccrosanume oT TOUKM OO IMJIOCKOCTH, OT NPAMOI M0 ILJIOCKOCTH, PACCTOSHNIE MEKIY
IJIOCKOCTSAMU, MEKIY CKPEIINBAIOIIUMUCS IIPIMBIMU, MEXKIY ITPOU3BOJIBHBIMU QUTyPAMU
B IIPOCTPAHCTBE.

ITapanyienbHOEe MPOEKTHUPOBAHME U €T0 CBOMcTBa. Teopema o naou,adu opmozoHaALbHOL
npoeKyuu MHO20Y20lbHUKA. BsauMHOe PacIoJIoO}KeHNe TPOCTPAHCTBEHHBIX (DUTYD.

Pasjaununnie BUABI MHOTOrPaHHUKOB. VX m3obpaskenusa. CeueHus, pasBepTKU MHOTIO-
rpagHEUKOB. Ilnomans mosepxuocTu. Buabl cuMmMeTpuii B mpoctpadcTBe. CuMMeTpUs TeJl
BpAallleHusI 1 MHOTOTPAaHHUKOB. BhIUnc/IeHre ILIOINaieil 1 00'beMOB.

BexkrTopri. [efictBus ¢ BekTopamu. [lekapToBa cucreMa KOOPAMHAT B IPOCTPAHCTBE.

YpaBHeHUE OKPYKHOCTHU, chephl, JIOCKOCTH. PaccTodHMe MeK Iy ToUuKaMu. [leficTBus ¢
BEeKTOpaMu, 3aJaHHBIMU KoopauHaTtamu. CKalsgpHoe IIpou3BeeHie BEeKTOPOB. BeKTopHOE
ypaBHEeHUE NPSAMOI U ILIOCKOCTU. Micmoab30BaHMe BeKTOPOB IIPU JOKAa3aTeJbCTBE TeopeM
CTEePEeOMEeTpPUHU.

JJiss BHeayAUTOPHBIX 3aHATHUI CTydeHTaM HapsaAy C pelleHueM 3aJad U BbIIOJHEHUS
OIPAKTUYECKUX 3aJaHUI MOMKHO IPEIJIOMKUTE TEMbBI ICCIeL0BATeILCKIX 1 pedpepaTUBHBIX
paboT, B KOTOPBHIX BMECTO CePUil OTAEJIbHBIX MEJIKUX 3aJa4 U YIIPaKHeHUN IpeaIaraoTcs
CIOJKEeTHBIE 3aJaHusA, TPeOYIoIue AJNTEeJIbHOM paboThl B paMKax OJHOM MaTeMaTHUYeCcKOoi
CUTyaIlN. OTU T€MBI MOT'YT OBITh KaK MHAUBUAYAJLHLIMI 3aJaHUAMN, TAK U I'PYIIOBLIMHI
JIJIsI COBMECTHOT'O BBIIOJHEHUS MCCJIeIOBAHUS.

MpumepHbie Tembl pedepaToB (JOKIaA0B), UCC/IEA0BATE/IbCKUX MPOEKTOB

e HenpepnsiBHBIE ApPOOH.
e IlpmMeHeHME CIOKHBIX IMIPOIEHTOB B 9KOHOMUYECKUX pacuerax.
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ITapannensrHOE TPOEKTUPOBAHUE.

CpenHue 3HaUEHUSA U UX IMIPUMEHEHNE B CTATUCTUKE.
BekTopHoe 3amanme IpAMBIX U IIJIOCKOCTEH B IIPOCTPAHCTBE.
CioxkeHUe TapMOHUYECKUX KOJIeOaHMNA.

I'pathuueckoe perieHre ypaBHEeHU U HePABEHCTB.
ITpaBuabHbIe U IOJYNIPABUIbHBIE MHOTOTPAHHUKMN.
Konnueckue ceuenus u ux IpuMeHeHNe B TeXHUKE.
Ilouarue nuddepeHIIaa U €TI0 TPUIOMKEHUI.

CxeMbI TOBTOPHBIX UCIIBITaAHUN Bepryin.

WccnenoBanme ypaBHeHU U HEPABEHCTB C IIapaMeTPOM.



TEMATUYHECKOE NJTIAHUPOBAHUE

TEXHUYECKUN, COLLUAJIbBHO-3KOHOMUYECKNIA MPODUIIU
MPOPECCUOHAJIbHOIO ObPA30OBAHUA

IIpu peanusamnuu comep:kanusa o0IIeo0pasoBaTeILHON YUeOHON UCIIUIIINHBI « MaTema-
THKAa: anrebpa ¥ HavaJia MaTEMAaTUYECKOr0 aHAJIN3a; reOMEeTPUA» B IIpeHeiaX OCBOEHUS
OIIOII CIIO ma 6asze OCHOBHOIO 00IIero o0pasoBaHUsA C IIOJYUYEHHEM CPeIHero oO0IIero
obpasoBanusa (IIITKPC, IITICC3) makcumanbHasa yuyeOHas HarpysKa oOyYaroIIUXCs CO-
CTaBJISIET:

e 10 mpodeccuam CIIO TeXHMUECKOTO U COIMAJNIbHO-9KOHOMMUUYECKOTO Ipoduaeit —
427 yacoB, n3 HUX ayauTopHasa (o0s3aTesbHAasA) Harpy3Ka o0ydyaroIiuxcsa, BKJIOUAs
OpaKTuyecKkue 3aHATUSI, — 285 uacoB; BHeayAUTOPHAaA caMOCTOATeJIbHAsA paboTa
cTynmeHToB — 142 uaca;

e 110 crrerragbHOCTAM CIIO TeXHUUECKOro U COIUATbHO-9KOHOMUYECKOTO ITpoduiaeit —
351 yac. I3 uux ayguropHas (00si3aTesibHASA) HAarpy3Ka 00ydYaloIlUXCs, BKJIIOUAS
OpaKTHUUYecKMNe 3aHATUA, — 234 Uaca; BHeayIMTOPHAas CaMOCTOsATeJIbHAsA padora
crymeaToB — 117 gacos.

NPUMEPHbIAN TEMATUMECKWIA NNAH

KouuuecTBo yacos
Bupn yueO0HOI padoThI
IIpoduiau npodeccnoHaIbHOTO 00pPa30BaHUA
TeXHUYECKUI COUMATBHO .
9KOHOMUYECKHUIL
AynuropHusie 3auaTusa. Cogepixanne o0yueHns: IIpodeccun CIIO Cunenuaasaoctu CIIO

Bsenenue 4 2
PasBuTnye nmouAaTus o uucsie 12 10
KopHu, creneHnu u jorapu@mMal 30 28
ITpsaAMbIe U JIOCKOCTY B IIPOCTPAHCTBE 24 20
Kom6unatopuka 16 12
KoopauHAaThI 1 BEKTOPEI 22 16
OCHOBBI TPUTOHOMETPUH 35 31
DyHKIUYA U rpadUKU 24 18
MHororpaHHUKY U KPYTJILIE Tejia 30 26
Hauana maTemaTmueckoro aHajansa 30 24
Wurterpas u ero npuMeHeHUe 18 15
DJIeMeHThI TEOPUY BePOATHOCTEN U MaTeMaTUUYeCKO 16 12
CTaTUCTUKU

YpaBHEHUS 1 HepaBeHCTBA 24 20
Hroro 285 234
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OKoHuyaHue TabAnLbl

Bupg yue6HOIi padoThI

KoauuecTBo yacos

IIpoduiau npodeccnoHaILHOTO 00pPa30BaAHUSA

. COLMATbHO-
TeXHUYECKUI .
9KOHOMUYECKHI
Aynuropnsbie 3anaTusa. Comep:xanue o0yudeHUu st IIpodeccun CIIO Cunenunaasaoctu CIIO

BHeayauTopHas caMOCTOATEIbHAS paboTa

IToaroToBKa BHICTYIJIEHUI 10 3aJaHHLIM T€MAaM, 142 117
IOKJIaioB, ped)epaToB, acce, MHAUBUAYAJIHLHOTO IPO-
eKTa C MCII0JIb30BaHNeM NH(POPMAI[MOHHBIX TEXHO-
JIOTU 1 Ip.
IIpomescymounan ammecmayua 6 popme IK3amena
Bcero 427 351

ECTECTBEHHO-HAYYHbIW, FYMAHUTAPHbIA NPO®UIIU
MPO®ECCUOHAJIbHOIO OBPA30BAHUA

ITpu peanusanuu comep:kanusa o0IeodpasoBaTeIbHON YUeOHON UCIIUIIIUHBI « MaTema-
THKAa: anrebpa ¥ HavaJia MaTEMAaTUYECKOrO aHAJIN3a; reOMEeTPUsA» B IIpefesiaX OCBOEHUS
OIIOII CIIO ma 6a3e OCHOBHOIO 00IIero o0pasoBaHUA C IIOJYUYEHHEM CPeIHero oO0Iero
ob6pasoBanusa (IIITKPC, IITICC3) makcumanbHasa yuyeOHas HarpysKa oOyYaroIIUXCs CO-

CTaBJIAET:

e 1o npodeccusam CIIO ecTecTBeHHO-HAYYHOrO HPOduiasa mpodecCruoHaAJIbLHOTO 00paso-
BaHUA — 342 uvaca, n3 HUX ayauTopHad (obA3aTesibHAsA) HArpy3Ka o0ydaroniuxcs,
BKJIIOUAs IIPAKTUUYECKIe 3aHATUA, — 228 yacoB; BHeayAUTOPHAs CAMOCTOSATeIbHAA

pabora ctyaenToB — 114 uacos;

e 1o cunenuagbHocTAM CIIO ecTecTBEeHHO-HAyUYHOTO M I'yMaHUTAPHOTrO mpoduiaein —
234 yaca, n3 HUX ayauTopHas (00s3aTesbHAasd) HATPYy3Ka O0YUaIOIIUXCS, BKJIOUAT
OpaKTuUYecKue 3aHATHSI, — 156 uacoB; BHeayAUTOPHAA CaMOCTOATeJIbHAsA paboTa

CTYIeHTOB — (8 uacosB.

NMPUMEPHbIA TEMATUMECKWI NJIAH

Bupn yueO0HOI paboThI

KomuuecTBo uacos

IIpodniau nmpodeccnoHaILHOTO 00Pa30BAHUA

€CTeCTBEeHHO-

€CTeCTBeHHO-HAYYHBII,

HayYHBIH TyMaHUTaPHBII
Aynuropusie 3ansaTua. Comep:xaHue o0ydyeHusI. IIpodeccuu CIIO Cnenuaxpaoctu CIIO
Bsenenue 2 2
PasBuTue mouATUA 0 YnCIE 10 8
Kopuu, crenenu u jorapu@Mbl 24 20
ITpamMbIe U IIJIOCKOCTU B IIPOCTPAHCTBE 20 14
KombuHaTopuka 12 10
KoopamnHaThl 1 BEKTOPHI 16 10
OCHOBBI TPUTOHOMETPUU 25 16
DyHKIIUT U rpadUKU 25 14
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OKoHuaHue TabAnLbl

KonuuecTBo 4yacoB
o IIpoduiu npodeccuoHaILHOro 00pa3oBaHusI
Bupn yueO0HOI paboThI pod pod P
€CTEeCTBEHHO- eCTeCTBeHHO-Hay‘IHLIﬁ,
HayJHBIH TyMaHHUTaPHBII
Aynuropusie 3ausaTusa. Comep:xanue o0ydeHusI. IIpodeccuu CIIO Cnenuaasaoctu CIIO
MHororpaHHUKY 1 KPYTJIbIe Tejia 25 14
Hauana maTemMaTn4ecKoTo aHaau3a 27 16
HWurerpasa u ero npuMeHeH1e 12 8
DJIeMEeHThI TEOPUY BEPOATHOCTEH M MaTeMaTUUECKOI 12 10
CTATUCTUKU
VYpaBHEeHUs 1 HepaBeHCTBA 18 14
Hroro 228 156
BHeayauTopHas caMOCTOATeJIbHAS padora
IToAroToBKAa BLICTYILJIEHUH 110 3aJaHHLIM T€MaM, 114 78
JIIOKJIaIOB, pedepaTos, 3cce, UHAUBUAYATHHOTO
IPOEKTAa C UCII0JIb30BaHUEM NH(MOPMAIIMOHHBIX
TEeXHOJIOTUH U AP.
IIpomescymounan ammecmayua 6 popme IK3amena

Bcero 342 234




XAPAKTEPUCTUKA OCHOBHbIX BUAOB YYEBHOM
AEATENIbHOCTU CTYAEHTOB

Xapalc'repucuma OCHOBHBIX BU/IOB NEATEJIBbHOCTHU CTYIE€HTOB

Copep:xanue o0y4eHUA . .
Aep y (Ha ypoBHEe y4eOHBIX el CTBUIL)

BBenenne O3HaKOMJIEHHE C POJIBIO MATEMATUKY B HAYKe, TEXHUKE, 9KOHOMUKE,
nH(GOPMAIMOHHBIX TEXHOJIOTUAX U IPAKTUUECKON JeATeIbHOCTH.
OsHaKOMJIEHUE C IeJAMU U 3aJja4aMy U3YyYeHN MaTeMaTUKU IpU
ocBoernu npodeccuit CIIO u cemuansaocTeit CITIO

AJITEBPA
PazButue monaATHA BrinmostHeH1e apudMeTHUYECKUX JeMCTBUHA HAl YMCJIAMU, cCOUeTasd
0 YuciIe YCTHBIE U IIACbMEHHbBIEe IPUeMBI.

HaxosxaeHue npubIMKeHHBIX 3HAUEHU N BeJIUYUH U TOTPEITHOCTeH
BBIUKCJIeHN (a0COTIOTHOM 1 OTHOCUTEILHOIT); CPaBHEHME YNCJIOBBIX
BBIPA’KEHUN.

HaxosxaeHnue omminbGoK B Tpeo6pa3oBaHUAX 1 BBIUYUCIEHUSAX (OTHO-
CUTCA KO BCEM ITYHKTAM IIPOTPAMMOBI)

KopHu, crenenu, jgora- Os3HaKOMJIeHUE C IOHATHUEM KOPHSA N-ii CTeIIeH’, CBOMCTBAMU Pau-
pudmsl KaJIOB U IPaBUJIAMYU CPDABHEHUA KOPHEMH.

dopmyampoBaHUe OIpeaeIeHIsA KOPHA 1 CBOMCTB KOpHeili. BrruucJie-
HUe U CPaBHEHUE KOPHEH, BHINIOJTHEHNE IPUKUKY 3BHAYEHUA KOPHA.
ITpeo6pasoBaHme YNCIOBBIX 1 OYKBEHHBIX BhIPAKEHU, COIeprKa-
X PagUKaJIbI.

BrinmostHeH1E pacdyeToB o popMyIaM, COmAePIKAIIUM PASUKAJIBI, OCY-
IIIeCTBJISASA He0O0X0IMbIe IIOACTAHOBKY U IIpeo0pasoBaHMUA.
OmnpenesieHne paBHOCUJIBHOCTY BhIPaXKeHUII ¢ paguKaaamMu. Perre-
HUe UPPaOHAJIbHBIX YDABHEHUH.

OsHaxoMJIeHUE C TOHATHUEM CTEIIeHU C JeliCTBUTEJIbHBIM II0Ka3aTe-
JeMm.

Haxosxaenue sHaUeHUH CTEIIEHU, UCIIOJIb3Y s IIPU HEOOXOUMOCTU
MHCTPYMEHTAJIbHbIE CPENCTBA.

3anuceiBaHUEe KOPHSA 11-U CTEIIeHU B BUJIE CTEIIEHU C JPOOHBIM IIOKA-
3aTeJsieM 1 Ha000pOT.

dopmyaupoBaHUe CBOMCTB cTelleHeli. BeiunciaeHnne creneHei ¢ pa-
IIMOHAJBHBIM IIOKA3aTeJIeM, BLIIOJHEeHNE IPUKUIKY 3HAUEHU S CTe-
eHU, CPAaBHEHUE CTEeIIeHeH.

IIpeoOpasoBaHue YMCIOBBIX 1 OYKBEHHBIX BRIPAIKEHUI, comeprKa-
IUX CTEeIIeH!, IPUMEeHA CBOoMcTBa. PellleHue moOKasaTeIbHBIX yPaB-
HeHUU.

OsHaxkoMJIeHUE C TPUMeHeHNeM KOPHEH U CTeleHel TPy BbIUnCIe-
HUU CPEeIHUX, NEJIEHUHN OTPEe3Ka B «30JI0TOM CeueHUu » . PerieHue
OPUKJIAAHBIX 32184 HA CJIOKHBIE IPOIeHTHI

BrinosiHeHne npeo0pasoBaHU BEIPpAYKEeH U, IpruMeHeHre (GhopMy.J,
IIpeoGpasoBaHue ajre- CBs3aHHBIX CO CBOIICTBAMU CTEIeHeHN 1 JorapudMoB.

OpanyecKux BeIpaskeHUil | Onpepenenne 06JaCcTH JOIIYCTUMbIX 3HAYCHUM JIOTapU(PMUIECKOTO
BhIpasKeHus. Pellternue Jorapu@MUYeCKUX YPaBHEHU N

OCHOBBI TPUTOHOMETPHU

OcHOBHBIE IOHATUA W3syuenme pagranHOTI0O MeTOIa UBMEPEHU A YIJIOB BPaIlleHNA 1
WX CBA3U C IpafycHOI Mepoii. I3o0paskeHue yIJIOB BpallleHusd Ha
OKPY?KHOCTHU, COOTHECEHVE BeJIUUYNHBI yTJIa C €70 PACTIOJIOKEHUEM.
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MpoaonkeHue TabauLibi

Copep:xanue o0y4eHUA

XapaKTepucTHKA OCHOBHBIX BH/IOB [I€SIT€JIHLHOCTH CTY€HTOB
(Ha ypoBHE y4eOHBIX e CTBUIL)

dopmyaupoBaHUe OIIpefeIeHUH TPUTOHOMEeTPUUeCKUX (DYHKITUHN
AJId YI'JIOB IIOBOPOTa M OCTPBIX YIVIOB IIPAMOYI'OJIBHOI'O TPEYI'OJIbHM -
Ka 1 00'bsICHEeHMEe X B3aMOCBA3U

OcHOBHBIE TPUTOHOME-
TPpUYECKHE TOKIECTBA

ITpumeHeHME OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB OJII BHIUKC-
JIEHUA 3HAUYEHU TPUTOHOMETPUUECKUX (PYHKITUH 110 OTHOU U3 HUX

IIpeoGpaszoBanus mpo-
CTeNIINX TPUTOHOMEeTPH-
YeCKUX BBIPAKeHUN

HV3yueHre OCHOBHBIX (POPMYJI TPUTOHOMETPUU: (POPMYJIBI CJIOKEHUA,
YABOEHUS, IPe00pa30oBaHuA CYMMbI TPUTOHOMETPUUYECKUX PYHKITUHI
B IPpOU3BeJIeHUE 1 IPOU3BEIEHUs B CYMMY U IPUMeHeH’e IPU BbI-
UNMCJIEHNHY SHAYECHUA TPUTOHOMETPMYECKOI'O BBIPaKeHUd U YIIPOIIie-
HUSA ero.

O3HaxKoMJIEHHE CO CBOMICTBAMY CUMMETPUY TOUEK Ha eIUHUUYHON
OKPY?KHOCTU U IIPUMeHeHUe UX JI BbIBoJa (DOpMYJ IpUBeJeHUA

IIpocreiilue TPUTOHO-
MeTpHuuYecKue ypaBHe-
HUA U HepageHcmea

Pemrenwue mo popmysiaMm 1 TPUTOHOMETPUUECKOMY KPYTY IPOCTEH-
IINX TPUTOHOMETPUUECKUX YPABHEHUI.

ITpumeHeHUE OOIIIMX METOLOB PEIlleHU YPaBHEHUH (IIpUBEJIeHE K
JIMHEHOMY, KBaJPaTHOMY, METOJ, PA3JIOKeHNA Ha MHOYKUTEJIH, 3a-
MEeHBI IePeMeHHO) TPY PeIIeHUY TPUTOHOMETPUUYECKUX YPaBHEHUN.
VYMeHme oTMeUaTh HA KPYTe PEelIeHNsa IPOCTEHIITNX TPUTOHOMETPH-
YeCKUX HEPAaBEHCTB

ApkcuHyCc, apKKOCUHYC,
apKTaHTEeHC Yucaa

OsHaxkoMJIeHNE C MOHATHEM 00PaTHBIX TPUTOHOMETPUUYECKUX (PYHK-
Ui,

Wsyuenwe onpenenenunii apKcuHyca, apKKOCUHYCa, apKTaHTeHca
yucya, GopMyJIupoBaHue UX, N300paskeHre Ha eIUHUYHON OKPYIK-
HOCTU, IPUMEeHeHNe TP PellleHny YPpaBHeHnT

®YHKITUU, UX CBOMICTBA U TPA®UKHN

PDyHrnum.
IlonsiTHE O HETIPEPBIBHO-
cTu PYHKITUN

OsHaxkoMJIeHUE C TOHATHUEM IIePeMeHHOMH, IIpuMepaMiu 3aBUCUMOCTEH
MeXXAy NepeMeHHbIMU.

O3HaKOMJIeHUE C MOHATHUEM I'paduKa, onpeseeHUe IPUHAIIEK -
HOCTHU TOUKU rpadury GyHkmunu. OnpeneseHue mo popmyJie Ipo-
cTenIeil 3aBUCUMOCTH, BuAa ee rpad)uka. BeipaskeHue mo popmye
OIHOU MepeMeHHOI uepes Apyrue.

OsuaxkoMJieHUe ¢ onpeaesieHneM PYHKIIUN, (G OPMYJIUPOBAHUE €T0.
HaxoxneHnue obsiactu onpeiesieHA U 00JIacTy 3BHAYEHUN DYHKITNHT

CBoiicTBa yHKIMH.
I'paduueckas unrep-
nperanus. IIpumepst
(GyHKRIIMOHANBHBIX 3a-
BHCHMOCTEI B peaJbHbBIX
mporeccax U IBJIEHUAX

OsuHaxkoMJIeHUe ¢ IpuMepaMu PYHKIITNOHAIbHBIX 3aBUCUMOCTEH B pe-
aJIbHBIX MPOIleCCaX U3 CMEKHBIX JUCITUILINH.

OsHaKOMJIEHIIE C JOKAa3aTeJbHBIMU PACCYKICHUAMU HEKOTOPBIX
CBOMCTB JJUHEHON 1 KBaAPATUUYHON (PYHKITNI, IIPOBEAeHNEe UCCIIeI0-
BaHUS JUHENHON, KYCOUHO-JIMHENHO!, TPOOHO-INHENHON 1 KBagpa-
TUYHON (DYHKIIUN, IOCTpoeHre nX rpaduKkoB. IlocTpoeHue u uTeHMe
rpaduroB Qyukiuii. UcciegoBanue GyHKITUA.

CocraBiyeHue Bu0B QYHKIIUH 110 JAHHOMY YCJOBUIO, PEIIeHUe 3a1ad
Ha BKCTPEMYM.

BrinosHenne npeodpasoBauuii rpaduka QyHKIINNT

OoparHsbie GyHKIIHN

Wsyuenme nonamusa obpamroii QyHKYyUU, OTIpefeleHne BUAA U No-
cmpoeHnue zpagukra 00pamuoil PYHKYUU, Haxoxcoernue ee obacmu
onpedenernus u obracmu 3navenuil. IlpuyMeHeHMEe CBOUCTB QYHKIIUH
IPU UCCIENOBAaHUY YPABHEHUI U PEIIIeHNY 3a/jaU HA S9KCTPEMYM.
O3HaKOMJIEHME C IOHATUEM CJIOKHON QYHKIIUU

Crenennsie, IoKasa-
TeJIbHBIE, Jorapudmu-
yecKHue U TPUTrOHOMe-
Tpu4yecKue PyHKIUHU.
O6paTHBIE TPUTOHOME-
Tpuueckue QyHKIINU

Brruncnenue sHaueHU QyHKINI 10 3HAUEHUIO apryMeHTa.
OmnpenesieHue OJ0KEHNA TOYKY Ha rpad)Ke 10 ee KOOpAUuHATAM 1
Hao0o0pOoT.

Hcnonb3oBanue CBOMCTB (PYHKIIUI AJISI CPABHEHUA 3HAUEHU N cTeme-
Hel u JJjorapuMoB.

ITocTpoeHnne rpamKOB CTEIIEHHBIX 1 JOoTapupMUUeCKuX PyHKITUA.
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XapaKTepUCTUKA OCHOBHBIX BUJAOB JESITEJIbHOCTU CTYJEHTOB

Conepaxamnue oGydenus (Ha ypoBHE y4eOHBIX e CTBUIL)

Pemenne nokasaTeabHBIX U JOrapu(pMUUECKUX YPaBHEHUH U Hepa-
BEHCTB II0 UBBECTHBIM aJITOPUTMAaM.

OsHaxkoMJIeHUe C MOHATHEM HelIPePLIBHOM IIePUOAUYECKO hyHK-
nuu, GopMyJINpPOBaHUE CBOMCTB CUHYCa U KOCUHYCA, IIOCTPOEeHNEe UX
rpaduKOB.

O3HaKOMJIEHUE C MOHATUEM FapMOHNYECKUX KoJebaHUU 1 TpuMepa-
MU FapMOHNYECKUX KoJeOaHUN I OMUCAHUA ITPOIeCCOB B (DUBUKE
¥ APYTUX 00JaCTSIX 3HAHUA.

O3sHaxKoMJIeHME C TOHATHUEM Pa3PhIBHON IIePUOANIECKON PYHKIINH,
dopMmynaupoBaHUe CBOMCTB TAaHTeHCA 1 KOTaHTeHca, IIOCTPOeHUe UX
rpaduKOB.

ITpuMmeHneHMe CBOMCTB (DyHKITUI AJI11 CPDABHEHNA 3HAUEHUNU TPUTOHOME-
TPUYECKUX (PYHKITUH, PEIIeHN TPUTOHOMETPIUUECKUX YPaBHEHUH.
ITocmpoeHnue zpaduro6 06pamrbLX MPUOHOMEMPULECKUX PYHK-
yuil u onpedeserHue no zpaPpuKam ux c80iCcma.

BrinosHeHUE Tpeobpa3oBaHuA rpaduKOB

HAYAJA MATEMATHYECKOI'O AHAJHU3A

ITocaemoBaTeabHOCTH Os3HaKOMJIEeHUE C IOHATHUEM YKUCJIOBO IIOCJIeL0BaTEIbHOCTH, CIIOCO-
6aMu ee 3aJaHUA, BHIYNCIEHUSIMU €€ UJIEHOB.

O3sHnaKomeHue ¢ noHamuem npedesa nociedosamenbHoCmu.
OsHaxoMJIeHUE C BBIUUCJIeHEM CYMMbI 6€CKOHEYHOT'O YK CJIOBOTO
PAaaa Ha IpUMepe BhIUNCJIeHNS CYMMbI 0€CKOHEUHO YOBIBAIOIIIEH Ieo-
MEeTPUUECKOM IPOTPECCUH.

Permrenue 3amau Ha TpuMeHeHUEe (POPMYJIBI CYMMBI 6ECKOHEUHO YOBI-
BaIOIed reOMEeTPUUECKON IPOTrpeccum

IlpousBomuasn u ee mpu- OsHaxoMJIeHUE C TOHATHUEM IIPOU3BOIHOM.

MeHeHHue HNayuenwne u (popmMyInpoBaHUe ee MEeXaHUUECKOTO 1 TeOMEeTPHUUYECKO-
TO CMBICJIA, U3YyUeHNe aJITOPUTMA BbIUNCJIEHUSI IPON3BOIHOMN Ha IIPU-
Mepe BLIUNCJIEHUS MI'HOBEHHOU CKOPOCTU U YTJIOBOTO Ko3((uIiineHTa
KacaTeJIbHOM.

CocraBiieHre ypaBHeHUA KacaTeJbHOU B 00IIeM BHUIE.

VYcBoenue mpaBusa qguddepeHInPOBaHNSA, TAOJIUIIBI TPOU3BOTHBIX
3JIeMEeHTaPHbBIX (GDYHKITNHA, TpUMeHeHUe A1 fud@epeHIInPpoOBaHnI A
(QYHKIIUI, COCTaBJIEHUS YPaBHEHUS KacaTeJIbHOM.

HNsyueHwne TeopeM 0 CBA3U CBOUCTB QGYHKIIUU U IIPOU3BOIHOM, (hop-
MYJUPOBKA UX.

IIpoBemeHMe ¢ TOMOIIBIO TPOU3BOAHOI UCCIEAOBAHUA (DYHKI[UM, 3a-
IauHoi hopMYIOi.

YcranoBiieHne CBSA3W CBOMCTB (PYHKIIMU 1 IIPOM3BOSHOM IO UX I'pa-
dpuram.

IIpuMeHeHMe TPOUBBOAHOM JIJIA PEIIeHU 3a/1aU Ha HAXOKIeHIIe
HanOOJILIITET0, HANMEHBIIIEro 3HAUCHUS 1 HAa HAXOXKAeHIe d9KCTpeMyMa

IlepBooGpasuas OsHaxkoMJIeHUE C MOHATHEM UHTEerpajia u mepBooOpas3HoIi.

M MHTerpaJI W3syuenne npaBuia BEIYUCIEHUS IePBOOOPA3HON 1 TE€OPEeMbI
Hrerorona— Jleitouuna.

Pemrenme 3amau Ha cBA3B IEPBOOOPA3HON U €€ IPOU3BOSHOM, BHIUUC-
JIeH1e IIepPBO00Pa3HO AJIA JaHHOM PYHKITNNU.

Permenue 3aau Ha TpuMeHeHUE WHTeTPaJIa OJIA BEIYUCIEHUA (husn-
YeCKUX BEJINUUH U ILJIOIIameH

YPABHEHHUA 1 HEPABEHCTBA

YpaBHeHUSH U CHCTEMBI Os3HaxkoMJIeHUE C IPOCTEUIITNMU CBeIeHUAMU O KOPHAX ajJredpaunue-
YPaBHEeHUIT CKUX YpaBHEHUH, MOHATUIMU HCCIEJOBAHNUS YPABHEHUH U CUCTEM
Hepasencrsa u cucre- YPaBHEHU.

MbI HEPaBEeHCTB € AByMA | V3yueHue TeOPUHU PABHOCUJIBHOCTHY YPaBHEHUH U ee IpuMeHenus. I1o-
nepeMeHHbIMH BTOPEHNeE 3aIINCU PeIleHns CTAaHJaPTHHIX YPaBHEHU, TPUEMOB ITPe0d-

pasoBaHUA YPaBHEHUU /IS CBeIeHUA K CTAHLaPTHOMY YPaBHEHUIO.
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Copep:xanue o0y4eHUA

XapaKTepucTHKA OCHOBHBIX BH/IOB [I€SIT€JIHLHOCTH CTY€HTOB
(Ha ypoBHE y4eOHBIX e CTBUIL)

Pertenue panmuoHaJ bHBIX, UPPAIlMOHAJBHBIX, TOKa3aTeIbHBIX

U TPUTOHOMETPUYECKUX YPAaBHEHUUN U CUCTEM.

HNcnonb3oBanue CBOMCTB U IPa(pUKOB (PYHKITUI AJIS PEIlleHus ypaB-
HeHHuii. [IoBTOpeHME OCHOBHBIX IIPUEMOB PEIIIeHUA CUCTEM.

Peilttenue ypaBHeHU ¢ IpUMeHEeHHEM BCeX MPUEeMOB (Pas3ioKeHn s
Ha MHOJKUTEJIU, BBeIEHIA HOBBIX HEM3BECTHBIX, IIOJICTAHOBKY, I'padu-
YEeCKOTO MEeToHa).

Pemrenne cucrem ypaBHEHUI ¢ IPUMEHEHNEM PA3JINYHBIX CIIOCOOOB.
O3HaxKoMJIeHUE C OOIIMMY BOITPOCAMU PEIIIEHUA HEPABEHCTB U HCIIOJIb-
30BaHMeE CBOMCTB U IrpapuKOB (DYHKIIUH IIPU PEIIIeHY HEPABEHCTB.
Perenue HepaBeHCTB U CUCTEM HEPABEHCTB C IPUMEHEHUEM Pas3aIny-
HBIX CIIOCO0OB.

IIpumeHeHUEe MaTeMaTUYECKUX METOIOB JIJIA PEIIeHUA COepKaTeb-
HBIX 3a7laU U3 PA3JIMUYHBIX 00JlacTell HAyKU U MpaKTuku. VIHTepIpe-
THUPOBAHUE PE3YIHTATOB C YUIETOM PeaJIbHBIX OTPAHUUYEHUN

9JIEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKH

OcHOBHBIE MOHATHUSI
KOMOMHATOPUKH

Hsyuenne nmpaBuia KOMOMHATOPUKY U IPUMeHEHNe IPU PeIlleHnun
KOMOMHaATOPHBIX 3aa4.

Pelrenne KoMOMHATOPHBIX 3a/a4 METOLOM Iiepebopa ¥ Mo IPaABUIY
YMHOMKEHUA.

OsHaxKoMJIeHME C HOHATUAMNA KOMOMHATOPUKN: PA3MEII[eHUSIMU, CO-
YeTaHUAMU, IIepecTaHOBKaMu 1 (GOPMYJIaMU IJIsI UX BBIUYHCJIEHUA.
O0bsAcHeHUe U IpUMeHeHre (POPMYJI AJIA BEIUYNCIEeHU padMelle i,
IIepecTaHOBOK 1 COUeTAHUI IPU PelleHnn 3a1ad.

OsuaxomieHue ¢c 6uHoMoM HiioToHA 1 TpeyroabuuKkoM Ilackass.
Peltenne npakTuyecKux 3a/a4 C MCIOJIb30BAHNEM IOHATHIH 1 Ipa-
BUJI KOMOMHATOPUKH

JJIeMEeHTHI TEOPUH
BepPOATHOCTEMH

W3yuenme KIacCcuUecKOro onupeeaeHns BEPOATHOCTY, CBOMCTB BePO-
SATHOCTU, TEOPEMBI O CyMMe BEPOATHOCTEIA.

PaccMmoTpeHnme mpuMepoB BEIUKCIEHUA BepoATHOCTe . PenteHue
3a/lay HA BBIUMCJIEHE BEPOATHOCTEH COOBITII

IlpencraBienue qaHHBIX
(Ta0IHUIBI, TMATPAMMBI,
rpacduxn)

O3HaxkoMJIeHUE C IPeICTaBJIeHNEeM UNCJIOBBIX JaHHBIX U UX XapaKTe-
pUCTHUKaMH.

Pelrrenue mpakTuuecKux 3agau Ha 00paboTKY YHMCJIOBBIX JaHHBIX,
BBIUHNCJIEHUE UX XapPaKTePUCTUK

TEOMETPHUA

IIpsimMbie U IOCKOCTH
B IPOCTPAHCTBE

DopmMyIUPOBKA U IPUBEIEHNE TOKA3aTEJIbCTB IIPU3HAKOB B3AUMHOTO
PacCIIOJIOXKEeHUA IIPAMBIX U IIJIOCKOCTel. Pacmo3HaBaHme Ha yepTe-
JKaX U MOJIeJIAX Pas3JINUYHBIX CJIyYaeB B3AMMHOI'O PACIIOJIOKEHU A IIP-
MBIX U IIJIOCKOCTEM, apTyMEeHTUPOBaHUE CBOUX CYKJEHUN.
dopmynaupoBaHUe OIIpeeIeHNH, IIPU3HAKOB U CBOMCTB apajjieib-
HBIX U IEePIEeHIUKYJIAPHBIX IJIOCKOCTEH, ABYIPAHHBIX U JIMHEHHBIX
YTJIOB.

BrImosiHeHME TOCTPOEHUA YIJIOB MEKY IPAMBIMU, IIPAMON U ILJIO0-
CKOCTBIO, MEX/IY IIJIOCKOCTSAMU 110 OIIMCAHUIO U PACIIO3HABAHME UX
Ha MOJeJIAX.

ITpuMmeHeHMEe TPU3HAKOB U CBOMCTB PACIOJIOMKEHUA IPAMBIX U ILJIO-
CKOCTEU IpU perieHnu 3aad.

W3o6parkeHne HA PUCYHKAX U KOHCTPYUPOBaHUE HA MOJEJIAX IIep-
NEeHIUKYJIAPOB U HAKJIOHHBIX K IIJIOCKOCTU, IPAMBIX, ITIapPaJJIEJIbHBIX
IJIOCKOCTEH, YTJIOB MeXK/AYy IPAMOU U IIJIOCKOCTHIO M 000CHOBaHUE
TIOCTPOEHUH.

Permrenne 3amau Ha BIUYMCIEHNE TeOMETPUYECKUX BeIudnuH. OnuchI-
BaHUE PACCTOAHUSA OT TOUKHU 0 IJIOCKOCTH, OT IIPSIMO¥ [0 ILJIOCKO-
CTH, ME}K/AY IJIOCKOCTAMHU, MEKAY CKPEINBAOIIUMUCA IPAMbBIMH,
MeXKy IPOU3BOJbHBIMU (QUTyPaAMU B IIPOCTPAHCTBE.
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Copep:xanue o0y4eHUA

XapaKTepucTUKAa OCHOBHBIX BH/IOB [I€SIT€JILHOCTH CTY€HTOB
(Ha ypoBHE y4eOHBIX e CTBUIL)

dopmyaupoBaHUE U JOKA3bIBAHNE OCHOBHBIX TEOPEM O PACCTOSAHUAX
(TeopeM CyIIIecTBOBAHUS, CBOUCTBA).

HNzobparkeHne Ha uepTeKaxX U MOJIEJIAX PACCTOSIHUA U 000CHOBaAHME
cBoux cyskaeHuii. OnpenesieHre U BhIYUCIEHNE PACCTOAHUI B IIPO-
crpaHcTBe. [IpuMeHeHre GOPMYJ U TEOPEM ILJIAHUMETPUH JJIS Pellie-
HUA 3aa4.

OsHaKOMJIeHHE C IOHATHUEM ITapajie;IbHOrO IIPOEKTUPOBAHUSA U €T0
cBoticTBaMu. Popmyuposarue meopembst 0 NAOU,A0U OPMOZOHALYL-
HOIl NPOeKYUU MHO20Y20LbHUKA.

IIpumeHenue Teopun a1 000CHOBAHUS IIOCTPOCHUN M BBIUNCJIEHUIA.
AprymMeHTHDPOBaHUE CBOUX CYKJEHUI O BBAMMHOM PACIIOJIOKEHUN
IPOCTPAHCTBEHHBIX DUTYD

MHuororpaHHUKYT

Onwucanuve 1 XxapaKTEePUCTUKA PA3JIUUYHBIX BUTOB MHOTOTPAHHUKOB,
mepeunceHre UX 3JIEMEHTOB U CBOICTB.

N3obparkeHre MHOTOTPAHHUKOB U BBIIOJHEHNE IIOCTPOeHU A Ha 130-
OparkeHUsIX M MOJIeJIAX MHOTOTPDAHHUKOB.

Brrunciienre JUHEHHBIX 9JIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOHQUTYPAIIUAX, apI'YMEHTUPOBAaHNE CBOUX CYKIEHUM.
XapaKTepucTUKa 1 N300pasKeHNe CEUeHU s, pa36epmKu MHOZ02PAH-
HUKO06, BBIUHNCJIEHUE TJIOIA el TOBEPXHOCTEeH.

ITocTpoeHue IpoCcTeHINUX cCeUeHU Ky0a, IPU3MbI, TUpaMUuabl. I1pu-
MeHeHUe (DaKTOB U CBeIeHUN 13 IIJIaHUMEeTPUHU.

OsHaxkoMJIeHME C BUAAaMU CUMMETPUH B IIPOCTPAHCTBE, (POPMYJINPO-
BaHUe OIpeNeJIeHUN U CBOMCTB. XapaKTEPUCTUKA CUMMETPUU TEJ
BpallleHnA U MHOTOTPAHHUKOB.

ITpumeHeHME CBOMCTB CUMMETPUY IPU PEIeHNN 3a1a4.
HcnonnzoBanue npruoOpeTeHHBIX 3HAHUN AJIS NCCJAETOBAHUSA U MOJIe-
JIMPOBAHUSA HECJIOMKHBIX 3a/1aU.

HN3obparkeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIOJHEHNE PUCYHKOB
IO YCJIOBUAM 3a1a4

Tesxa 1 TOBEPXHOCTU
BpalieHu s

OsHaxkoMJIeHUE C BUAaMU TeJl BpallleHusd, (popMyJINPOBaHNE UX OIIpe-
IeJIeHUI U CBOMCTB.

dopmyaupoOBaHUE TEOPEM O CEUEHUH ITapa IIJI0CKOCTBIO U MJIIOCKO-
CTH, KacaTeJbHOII K cepe.

XapaxkTepucTUKa U N300pakeHre TeJ BpallleHns, UX Pa3BepPTKH, ce-
YeHUs.

Peilrtenue 3azau Ha IIOCTPOEHUE CEUEHU M, BBIUNCIEHNE IJINH, PACCTO-
AHUU, YIJIO0B, IUomaaeii. [IpoBegeHne qoKasaTeIbHBIX PACCYKIAEHUT
IpU pelieHnu 3amad.

IIpuMeHeHMe CBOMICTB CHMMETPHH IIPHU PEIleHUN 3aJa4 Ha TeJia Bpa-
II[eHNA, KOMOMHAIIIIO TEJI.

HN3ob6parkeHre OCHOBHBIX KPYIJILIX TeJI 1 BLITIOJITHEHNE PUCYHKA II0
YCJIOBUIO 3aaun

I/IsMepeHua B reomerpun

OsHaKOMJIEHNE C IOHATUIMMU ILJIOIIAAN U 00beMa, aKCIOMAaMU

¥ CBOMCTBaAMM.

Pertenue 3azau Ha BEIYNCJIEHUE IJIOIAAEH IIJIO0CKUX QUTYP C IpUMe-
HEHNEM COOTBETCTBYIOIINX (GopMyJi 1 (aKTOB 13 IIJIAHUMETPUH.
Hzyuenue TeopeM 0 BHIUUCIEHUN 00HEMOB IIPOCTPAHCTBEHHBIX TeJI,
pellieHUe 3aJja4 HA IpUMeHeHre (DOPMYJI BBIYUCIEHUS 00'HEMOB.
Nayuenwne (opmMyJI Ajis BBIYUCIEHUA ILJIOMTaAell IIOBEePXHOCTE MHO-
TOTPAaHHUKOB U TeJI Bpall[eHUsd.

O3HaKOMJIEHIE C METOIOM BBIUMCJICHUS ILIOIAAY IIOBEPXHOCTH C(hephI.
Pertenue 3azau Ha BEIYHMCJIeHUE TJIOIAIeH ITOBEPXHOCTY IPOCTPAH-
CTBEHHBIX TeJl

KoopanHaThl 1 BEKTOPBI

OsHakKoOMJIEHUE C TOHATHEM BeKTopa. VgyueHue 1eKapToOBOH crcTe-
MbI KOOPAWHAT B IPOCTPAHCTBE, IOCTPOEHME 110 3aJaHHBIM KOOD M-
HATaM TOYEK U ILJIOCKOCTel, HaXO0KAeHe KOOPANHAT TOUeK.
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XapaKTepUCTUKA OCHOBHBIX BUJAOB JESITEJIbHOCTU CTYJEHTOB

Conep:xanne o6yuenns (Ha ypoBHE y4eOHBIX e CTBUIL)

HaxomxaeHue ypaBHeHUIT OKPYKHOCTH, chephl, IJIOCKOCTHU. Bbruuc-
JIeHVEe PACCTOSTHUIN MEKAY TOUKaMMU.

Wzyuenme cBOMCTB BEKTOPHBIX BEJIMUYNH, ITPABUJI PA3JI0IKEHUA BEK-
TOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPABUJI HAXOMKJCHUA KOOPIH-
HAT BEKTOpPA B IIPOCTPAHCTBE, IPABUJI AeMCTBUI C BEKTOPAMU, 3aaH-
HBIMU KOOPJAUHATAMMU.

IIpumeHeHVE TEOPUU IIPU PEIEHUN 3a4a4 Ha JefiCTBUS C BEKTOPAMU.
W3syuenne cKaJIsIPHOTO MIPOU3BEAHNSI BEKTOPOB, BEKTOPHOTO ypaB-
HEeHUSA IPAMOH U IJIOCKOCTU. [IprMeHeHre TeOPUY IIPU PeIIeHnn 3a-
a4y HA JeMCTBUA C BEKTOPAME, KOOPAUHATHBINA METOJ, IPUMEeHEHIe
BEKTOPOB [JIS BEIUNCJIEHUA BEJINUNH YIJIOB I PACCTOSHMI].
OsHaKOMJIEHNE C JOKA3aTeIbCTBAMU TE€OPEM CTEPEOMETPUH O B3a-
WMHOM PACIIOJIOMKEHU Y MPAMBIX U IIJIOCKOCTEH C MCII0JIb30BAHNEM
BEKTOPOB




YHEBHO-METOAUWYECKOE
N MATEPUAJIbHO-TEXHUYECKOE OBECMNEYEHUE
NPOrPAMMbI YYEBHOW AUCLUUN/IUHDI
«MATEMATUKA: AJITEBPA U HAHANIA
MATEMATUHECKOIO AHAJIU3A; TEOMETPUA»

OcBoeHnmre mporpaMmbl yu4eOHOU nucnuianHbl « MaremaTtuka: anrebpa m HayaJsia mMare-
MaTHUYeCKOro aHajJn3a; TeOMeTpusA» IpeaIojJaraeT HaJauune B Ipod)eccuoHaIbHON 00paso-
BaTeJbHOII opranusamnini, peajnsdyolineii 00pa3oBaTeJIbHYIO IPOrPpaMMy CpPeIHero o0IIero
obpasoBanusa B nmpenengax ocsoeHus OITOIT CITIO ma 6ase ocHOBHOTO 00IIlero o0pasoBaHUsd,
yueOHOro KabuHeTa, B KOTOPOM MMeEeTCsS BO3MOXKHOCTh 00€CIIeUNTh O0YYAIOIIMMCSI CBO-
0omHBIN mocTyll B VIHTEpHET BO BpeMsdA yUeOHOTO 3aHATUS U IIEePUO BHEYUeOHOUN AeATeNb-
HOCTH.

ITomelnieHne KabuHeTa MOJIMKHO YIOBJETBOPATHL TpeboBaHuAM CaHUTAPHO-3IUIEMUO-
gorumueckux mpasus u HopMmaTtuBoB (CaulluH 2.4.2 Ne 178-02) u ObITH OCHAIIEHO TUIO-
BBIM 00OpPYyZOBAHMEM, YKA3aHHBIM B HACTOAIIUX TPEOOBAHUAX, B TOM UHCJE CIeI[UaTu3U-
POBaHHOM yueOHOU MebOeJsIbIo U CpeACTBaMU O0YYeHMUs, MOCTATOUHBIMU JJIS BBIIIOJHEHUS
TpebOBaHUM K YPOBHIO HOATMOTOBKM O0OYUAIOIITUXCS!.

B xabuneTe MOJKHO OBITH MYyJbTHUMEINIIHOE 000pyJOBaHMe, IIOCPEACTBOM KOTOPOTO
y4JacTHUKHU 00pas3oBaTeJbHOTO IIPoIlecca MOTYT IPOCMaTPUBATh BU3YAJIbHYIO MH(OPMAIIIIO
IO MaTeMaTHKe, CO3IaBaTh Ipe3eHTalllill, BUJeoMaTepuaJibl, NHbIe JOKYMEHTHI.

B cocTaB yue6HO-METOAMYECKOTO U MATEePUATbHO-TeXHUUECKOT0 00ecIeueHns mporpam-
MbI yueOHOU AuciunanHbl « MaTemaTuka: ajiredpa U Hauaja MaTeMaTUYeCKOr0 aHaJIn3a;
reoOMeTpPUA» BXOLAT:

MHOTO()YHKIIMOHAJbHEBINA KOMILJIEKC IPEIofaBaTeIsd;
HarJIagHble Toco0us (KOMILJIEKThI yUeOHBIX TabJINnIl, ILJIAKATOB, IOPTPETOB BLIAAIO-
MUXCSA YUEHBIX-MaTeMaTUKOB U [P.);
nHGOPMAITMOHHO-KOMMYHUKAaTUBHbBIE CPEICTBA;
SKPAaHHO-3BYKOBBIE IT0CO0S;
KOMILJIEKT TeXHUUYECKOUN NJOKYMEHTaI[u, B TOM UYKCJIe IIACIIOPTa Ha CpeAcTBa obyue-
HUSA, THCTPYKIIUU IO UX UCIOJb30BAHUIO U TEXHUKE 0€30IacCHOCTH;
e OUOJMOTEUHBIN (HOHI.

B 6ubauoreunsrii (poHI BXOAAT YUeOHUKM, YyUeOHO-MeToAnUYecKe KoMILIeKTrI (YMEK),
obeclieunBaIoIe OCBOEHME YUeOHON AUCHUIIINHLI «MaTemMaTuka: ajaredopa m Hadaja
MaTeMaTHYeCKOT0 aHajin3a; reOMeTPHUA», PEKOMEHIOBAHHbIe WM NOMYIIeHHbIe IJId HC-
TMOJIL30BAHUSA B IIPO(PECCUOHATBLHBIX 00pa30BaTeJIbHBIX OPraHU3aINAX, PEaTu3yIOIuX 00-
pasoBaTeJbHYIO IIPOrpaMMy CpegHero obiero oopasoBaHus B mnpegeaax ocsoenus OITOIT
CIIO Ha 6a3e OCHOBHOT'O OOIIero 00pa3soBaHUA.

Bubaunoreunsii GoHA MOXKeT OBITh JOIOJHEH SHIINKJIOIEIUIMN, CIPABOUYHNKAMM, Ha-
YUYHOM, HAYYHO-TIONYJAPHONA U APYroi JINTePaTypoOl mo MaTeMaTHukKe.

B mporecce ocBoeHUsA mporpamMMbl yueOHON AucHunanHBI « MaTemaTtuka: aaredpa u
Havaja MaTeMaTUUYeCKOT0 aHa/13a; reOMeTPUS» CTYAEeHTHI JOJKHbBI MOJYUYUTH BO3ZMOK-
HOCTBH JOCTyIla K DJIEKTPOHHBIM yYeOHBIM MaTepuaJjaM II0 MaTeMaTUuKe, UMeIIINUMCI B
CcBOOOAHOM mocTyme B ceTu MHTepHeT (9JI€KTPOHHBIM KHHUTaM, IPaKTUKyMaM, TeCTaM,
marepuaigam EI'9Q u np.).

! TIucomo Munucrepersa obpasoBanud u Hayku P® ot 24.11.2011 Ne MI-1552/03 «O6 ocHaimenun ob1ie-
00pa30BaTeJbHBIX YUPEKIEHUT YUeOHBIM U YUe6HO-Tab0paTOPHBIM 000PYIOBAHUEM » .
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