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MHOACHUTEJIBHAS 3AIINCKA

MartemMaTuka NpPaKTUYECKH €JAMHCTBEHHBIM YYEOHBIH MpEeAMET, B KOTOPOM
3a/layd UCIOJIb3YIOTCS M KaK IIeNlb, U KaK CPeACTBO OOYyYeHMs, a MHOTJAa M Kak
npeaMer usydeHus. OrpaHUYEHHOCTh YYUTENS BPEMEHHBIMH paMKaMU YpOKa H
BPEMEHEM H3YYEHHUS] TEMbl, HALEJICHHOCTb YYMUTENS M YYallUuXCid Ha JOCTHXKEHUE
Onmkalmmux 1nened (yCHemHO HaMUCaTh CAMOCTOSITENbHYIO WIM KOHTPOJBHYIO
paboTy, caaTh 3a4eT) - BCE ATO HUKAK HE CMOCOOCTBYET PEUICHUIO Ha YpOKE 3ajad
TBOPUYECKOI'O0 XapakTepa, HECTaHJApPTHBIX 3a7ad, 3aJad MOBBILIEHHOTO YPOBHS
CIIOXHOCTH, 3aJlay, NpPU PEIIEHMH KOTOPhIX HEOOXOIWMBbl 3HAHMS Ppa3/IesioB
MaTEeMaTUKHU, BBIXOJAIIMX 3a Ipeiebl HIKOIbHOTO Kypca. [Ipeanaraemas nporpamma
Kypca npezmnojiaraeT peuieHue OObIIOro KOJUYEeCTBa CIOXKHBIX 3a]a4, MHOTHE M3
KOTOPBIX TOHAA00STCA KaK MpPU MOATOTOBKE K PAa3IMYHOTO pojAa 3K3aMeHaM, B
gyactHocTu EI'D, Tak w mnpu yuebe B Bbiciied mkone. [Ipennaratores
PacCMOTPEHHUIO TaKUE BOIPOCHI Kypca MaTeMAaTHKH, BRIXOASIINE 32 PAMKHU IIKOJIBHON
OporpaMMbl, Kak palMdOHAIbHbIE W HppaAlMOHAIbHBIE 33Jaud C TapamMeTpaMu,
KPUTHUYECKUE 3HAYCHHs MapameTpa, NpUMEHEHHe MPOU3BOJHON MpU aHAIU3E U
pEelIeHUH 3a7a4 C IapaMeTpamMH, YpaBHEHHUS M HEPABEHCTBA HAa OrPaHUYCHHOM
MHOKECTBE, 00paTHbIE TPUTOHOMETPUUYECKHE (PYHKIIMH, SKCTpEMabHbIC 3a/layl I10
F€OMETPUH, MPUMEHEHHE KOOPAMHATHO-NApaMETPUUYECKOr0 METOAAa IMPU PELICHUH
3a/1a4 ¢ mapaMeTpamu, 1 Jp.

Kypc npeacraBneH B BHAE  NPAKTUKYyMa,  KOTOPBIA  IO3BOJUT
CUCTEMATH3UPOBAaTh M pACIIUPUTh 3HAHUS YYalIUXCSd B pEUIEHUH 3a1ad Mo
MaTE€MAaTHKE U MO3BOJIUT HAYATh IIEJICHAIPABIECHHYIO MOJTOTOBKY K C/laue SK3aMeHa.

ens xypca - co3maHwe ycioBuid sl GOPMHUpPOBAHUS U PA3BUTUSA Yy
oOy4JaromuXxcs HABBHIKOB aHAIM3a M CHUCTEMaTH3allMy TOJYYECHHBIX paHee 3HAHUM,
MOJTOTOBKA K UTOTOBOM aTrTecTanuu B ¢popme EI'D.

3amauu Kypca:

* o0ecIieueHHe YCBOCHHS OOydYalomMUMHCS Haubojee OOIMX MPHUEeMOB U
CIOoCOOOB pelIeHus 3a/1a4 NOBBILIEHHOIO YPOBHS CI0KHOCTH;

* opmMupoBaHMEe W pa3BUTHE Y CTAPIICKIACCHUKOB  AQHAIUTUYECKOTO U
JIOTUYECKOT0 MBIIUICHUS MTPU IPOCKTUPOBAHUY PEILICHHUS 3a/1a4u;

*pa3BUTHE YMEHUN CaMOCTOSITEJIbHO AaHAIM3UPOBATh W peIlaTh 3aJaud IO
o0pa3iyy u B HE3HAKOMOM CHUTYaIlUH,

epacuipeHre U yriyOJieHHe Kypca  MaTeMaTHKd, O00ecredyuBarolee
MOBBIIIEHHBIN YPOBEHb U3YUEHUSI MATEMATHUKU;

* popMHpoBaHHE OMbITA TBOPUECKON  JEATENBHOCTH  ydYallUXcsl  4epe3
HCCIIEIOBATEIBCKYIO AESTEILHOCTD MPU PEIICHUU HECTAHIAPTHBIX 33/1a4;

* popMupoBaHre HaBblKa PAOOTHI C HAYYHOU JHUTEpaTypoH, pa3IuYHBIMU
HMCTOYHUKAMU;



* pa3BUTHE KOMMYHHUKATUBHBIX U 0OIIEy4YeOHBIX HABBIKOB PabOThHl B TpYIIIIE,
CaMOCTOSTEIbHON paboOThl, YMEHHI BECTU AUCKYCCHIO, apIyMEHTUPOBATh OTBETHI U
T.JI.

Ha uzyuenue xypca otBoautcs B 11 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COIJEPKXAHUE OBYUEHUSA

AJiredpa

Kopun u crenmenun. Kopenp crenenn n > 1 um ero cpoucrtBa. CreneHs ¢
palMOHAJIBHBIM ITOKA3aTEJIEM U €€ CBOMCTBA. [IOHATHE O CTENEHU C AEUCTBUTEIbHBIM
nokaszarenaeM. CBOMCTBA CTENEHU C JEHCTBUTEIBHBIM TIOKA3aTENIEM.

Jlorapudm. Jlorapudm uncna. OcCHOBHOE JIOrapu(PMHUUECKOE TOXKIECTBO.
Jlorapudm mpousBeeHHs, YaCTHOTO, CTENEHH; MEpPeXoJl K HOBOMY OCHOBAHHIO.
JlecATUUHBIN U HATYpaIbHBIN JIOTapu(MBbl, YUCIIO €.

[IpeoOpazoBaHusi TPOCTEUIINX BBIPAXKEHUM, BKIIOUAIOIIUX aprUPMETHUUECKUE
omepaly, a TakKe OMNepalyio BO3BEJACHUS B CTENEHb U OMEpPaIUIo
JorapumMupoBaHUs.

OcHoBbI TpuroHometpun. CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC MPOU3BOJILHOTO
yrina. Panuannas mepa yria. CuHYC, KOCHMHYC, TAaHI€HC W KOTAHIM€HC YHUCIA.
OcCHOBHBIE TpPUTOHOMETpHUYECKUE ToXaecTBa. Dopmynbl mpuBenaeHus. Cunyc,
KOCHHYC U TaHT€HC CYMMBI M Pa3HOCTH JBYX yrioB. CMHYC M KOCHHYC JTBOWHOIO
yriaa. @opMyJibl MOJOBUHHOTO yria. [Ipeobpa3zoBaHusi CyMMBbl TPUTOHOMETPHYECKUX
byHKIIMI B MpOU3BECHME U  TPOU3BEACHUS B CyMMY. BrIpaxkeHue
TPUTOHOMETPUYECKUX  (YHKIMNA Yepe3 TaHTeHC T[OJOBHHHOIO  apryMEeHTa.
[IpeoGpazoBanus MPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKEHUH.

[IpocTeimme TPUTOHOMETPHUUECKHUE YpaBHEHUS. Pewenns
TPUTOHOMETPUUYECKUX ypaBHEHUM. [IpocTelilie TPUroHOMETpHUIECKNE HEPABEHCTRA.

ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC YHCJIa.

DOyHKUUHA

Oynkiuu. O61acTh onpeneIeHUus 1 MHOXKECTBO 3HaueHU. ['paduk GyHKIUU.
[Toctpoenune rpadukoB (QyHKIMHA, 3aJaHHBIX pa3IMYHBIMU criocobamu. CBoMCTBa
(GyHKIIMHA:  MOHOTOHHOCTb,  YE€THOCTh M  HEYETHOCTh,  IEPUOJAHYHOCTD,
orpaHuyeHHOCTb. [IpoMexxyTku Bo3pacTaHusi UM yObIBaHMs, HaAuOOJIbIIEE U
HavMEHbIIIEE 3HAYCHUS], TOUKU FKCTpeMyMa (JIOKaJbHOI0 MaKCUMYMa U MUHHUMYMa).
I'paduueckas wunTepnperanms. [Ipumepsl (QyHKIMOHATBHBIX 3aBHCHMOCTEH B
peabHBIX MPOLECCAX U SBICHUSIX.

Oo6patHas ¢yaknms. OOIacTh omnpeaeiacHUus W 00JIacTh 3HAYCHHH OOpaTHOMU
¢ynkiuu. ['paduk oOpaTHON QyHKIHH.

CrerneHHas QyHKITUS C HATypaIbHBIM IMOKA3aTEIEM, €€ CBOWCTBA U TPa(UK.

BepTukanbHble U TOPU30HTANIBHBIE aCUMNOTOTHI rpadukoB. ['paduku apoOHO-
JTUHEHHBIX () YHKIIHA.

Tpuronomerpuyecknue (GyHKIUH, UX CBOMCTBA U TpauKH; MEPUOJUYHOCTD,
OCHOBHOM MEPHO]I.

[TokazarenbHast GyHKIMS (IKCIIOHEHTA), €€ CBOMCTBA U IpaduK.

Jlorapudmuueckast GpyHKIIMS, €€ CBOMCTBA U TpaduK.



[IpeoOpazoBanust  rpadukoB:  TapajUIeIbHBIA  TEPEHOC,  CUMMETpHUS
OTHOCUTEJIBHO OCEH KOOPJIMHAT U CUMMETPHUS OTHOCUTEIBHO Hayajda KOOpJHMHAT,
CHUMMETPUS OTHOCUTEIBHO NPSAMOM y = X, PACTSKEHUE M CXKATHE BJIOJb OCEH
KOOpJIMHAT.

Havana MaTeMaTH4eCKOro aHaJIM3a

IlonssiTe 0 mpexpene mnociaegoBaTenbHOCTH. CyIIECTBOBAHME  IMpenelia
MOHOTOHHOW OTPaHUYEHHOM IOCIIENOBATEIBHOCTH. J{JIMHA OKPYKHOCTH M IUIOLIAJb
Kpyra Kak T@pefensl  mociefoBarenbHOocTel.  beckoHeuHo — yObiBaroias
r€OMETPHUYECKAs IPOTPECCHS U €€ CyMMa.

[TonsiTve 0 HEMPEPHIBHOCTH (HYHKITUU.

[TonsiTue o mpou3BogHON (PYHKIMU, (PU3MUECKUN U TECOMETPUYECKHIH CMBICI
IPOU3BOHOMN. YpaBHEHHE KacaTebHOU K rpaduky ¢hyHkiuu. [I[pon3BoaHbBIE CYMMBI,
pa3HOCTH, TMPOU3BEIECHUSA, 4YacTHOro. IIpoW3BOJAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢ynkuuit. IlpuMeHeHne Npou3BOAHOM K HCCIAEAOBAHUIO (PYHKUMNA M MOCTPOCHUIO
rpadukoB. [IpousBonHbie 0OpaTHOW (HYHKIIMM W KOMIO3WUIIMKM JaHHOW (DYHKIUU C
JIMHEWHOM.

[TonsiTue 00 ompeneNeHHOM UWHTErpajie Kak IUIONaAu KPUBOJIMHEHHOU
tpanenuu. [leppoo6paznas. ®opmyna HetoToHa-JIeitoHuIIA.

[IpuMepsl UCHONB30BaHUS NPOU3BOAHOM Ui HAXOXKICHUS HAWIIYYILETO
pellleHusT B IMPUKIAAHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 3aJadax.
Haxoxxnenue ckopocTu s Tpolecca, 3aJaHHOro (OPMYJION WU TpapUKOM.
[Ipumepsl npuMeHeHus UHTerpana B pusuke u reomerpuu. Bropas mpousBoaHas u
ee (HU3NYECKUI CMBICII.

YpaBHeHUs 1 HEPABEHCTBA

Pemenue pamuoHagbHBIX, MOKA3aTEIbHBIX, JOTapU(PMUUYECKUX YpPAaBHEHHUH H
HEPABCHCTB. Pelienne nppanuoHalibHbIX YPABHEHUM.

OcCHOBHbIE  TIpUEMBl  PEIIEHUST  CHUCTEM  ypaBHEHUW:  IOJCTAHOBKA,
anredpanueckoe CIIOKEHHE, BBEJCHHE HOBBIX TEPEMEHHBIX. PaBHOCHIBHOCTH
YpPaBHEHU, HEPABEHCTB, CUCTEM. Pelienre npocTenmmx CUCTEM YPAaBHEHUM C ABYMs
HEW3BECTHBIMU. PellleHne CUCTEM HEPABEHCTB C OJHOM NMEPEMEHHOM.

Hcnonp3oBanue CBOWCTB U TpaduKoB (QYHKIUMN MpU PEIICHUH YPaBHEHHUH U
HEpaBeHCTB. MeToa wuHTEpBajioB. M300pakeHne Ha KOOPAWHATHOM TUIOCKOCTH
MHO’KECTBA PEIICHUN YPABHEHUI U HEPABEHCTB C JBYMsI IEPEMEHHBIMU U UX CUCTEM.

[IpruMeHeHnE MaTEMATUYECKUX METOJIOB JIJISl PELICHUSI COJIEP/KATENbHBIX 3a/1a4
W3 pa3IMuHbIX O0JacTell HayKd W NpakTUku. WHTepmperainus pe3ysibTaTa, ydyer
peaNbHBIX OrPAaHUYCHU.

JJieMeHTbl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUH BEPOATHOCTEH

TabnmuuHnoe u  rpaduyeckoe  MPEACTaBICHHUE  JaHHbIX.  YHCIIOBbIE
XapaKTEPUCTUKU PSAJIOB JaHHBIX.



[ToouepenHblit 1 OAHOBPEMEHHBIN BHIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOI'O
MHOecTBa. POpMyIbl YuCia [EPECTAHOBOK, COYETAHUMU, pasMeuieHuil. Pemienue
KoMOuHaTOpHBIX 3anad. Popmyna OunomMa Hpiorona. CBolicTBa OMHOMHUATBHBIX
koa¢unentos. Tpeyronbauk [lackans.

DneMeHTapHble U CJIOXKHbIE COObITHS. PaccMOoTpeHue ciydaeB M BEPOSTHOCTH
CyMMbl HECOBMECTHBIX COOBITUH, BEPOSITHOCTh MPOTHUBOIOJIOXKHOTO COOBITHS.
[lonsiTue O HE3aBUCUMOCTH COOBITUN. BeposSITHOCTh M CTaTUCTUYECKas YacToTa
HACTYIUICHUs COOBITHsS. PermieHue mpakTHUUECKHMX 3ajad C  MNpUMEHEHUEM
BEPOSATHOCTHBIX METOOB.

I'eomerpusn

[Ipsmble ¥ TIOCKOCTH B MpOCTpaHCTBE. OCHOBHBIE MOHSTHS CTEPEOMETPUHU
(Touka, mpsiMasi, IIIOCKOCTb, MPOCTPAHCTBO).

Ilepecekaromuecs, napaJyieIbHbIE U CKPELIUMBAIOIINECS MPSAMBIE. YTOJI MEXIY
npsiMbIMU B mpocTtpaHcTBe. llepneHaukynsipHocTh nOpsMbIX. [lapamnenbHOCTh U
NEPHEeHANKYIIPHOCTh NPSIMOW U TIJIOCKOCTH, MPU3HAKU U CBoMcTBa. Teopema o Tpex
neprneHauKkyasapax. llepneHauKynap W HAKJIOHHasA. YTroJl MEXIy NOpsSMod U
IJIOCKOCTBIO.

[TapamienbHOCTh IUIOCKOCTEN, MEPIEHANKYISIPHOCTD IUIOCKOCTEH, MPU3HAKU U
CBOMCTBA. /|ByrpaHHbIi yroJl, JUHEWHBIN YToJ ABYTPAHHOTO YTJIa.

PaccTosHust OT TOUKM 10 MIOCKOCTU. PaccTostHue OT mpsMOW 10 IJIOCKOCTH.
Paccrosane wMexay  mapajuielibHbIMM — IUIOCKOCTSIMHU.  PaccrosiHMe — Mexay
CKPEILIMBAOUIUMHUCS MPSIMBIMHU.

[TapannenpHoe  mpoekThpoBanve. Ilmomaae  OPTOrOHAJbHOM  MPOCKIUU
MHOTOYTOJIbHHKA. 300pakeHne mpoCcTpaHCTBEHHBIX (DHUTYD.

MHororpannuku. BeprmuHbl, pebpa, T'paHu MHOTOrpaHHUKA. Paspeprka.
MHororpaHnHbie yriibl. Beimykiible MHOTOrpaHHuKH. Teopema Ditnepa.

[Ipuzma, ee ocHoBaHUs, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTD.
[Ipsimas n nakmonHas npusMa. [lpasuwnbsHas nmpusMma. [lapanmnenenunen. Ky6.

[Mupamuna, ee ocHoBaHWe, OOKOBBIE peOpa, BHICOTA, OOKOBasi MOBEPXHOCTb.
Tpeyronbnas nupamuaa. [IpaBunpHas nupamuga. Y cedeHHas: IMpaMuaa.

CummMmerpuun B KyOe, B mapajuienenurene, B npusMe u nupamunae. [lonsrtue o
CUMMETPUM B TMPOCTpaHCTBE (LIEHTpajbHAas, oOceBas, 3epkaibHas). I[Ipumepsl
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

Ceuenus ky0a, IpU3Mbl, TUPAMU/IBI.

[IpencraBnenre O NpaBUIIBHBIX MHOTOTPAaHHHMKAX (TeTpa’ap, KyO, OKTasap,
TOACKad AP M UKOCAIP).

Tena m moBepxXHOCTH BpaimieHus. [lUnuMHAp M KOHYC. YCEYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBas IOBEPXHOCTh, OOpasymwmas, pas3Beprka. Ocesble
CEUCHHS U CEUCHUS MMApAIUICIIbHBIE OCHOBAHMUIO.



Hlap u cdepa, ux cedeHus, KacaTelabHas MIOCKOCTH K cdepe.

O6beMbl Ten W 1wUiomanu ux mnoBepxHocTed. [lonstue o0 oObeMe Tena.
OTtHomeHne 06beMOB MOAOOHBIX TEN.

@opmynsl  o0beMa Ky0a, MOPSIMOYTOJbHOTO TMapajulefienurena, MPU3MBL,
muHapa. Dopmyiasl  o0beMa mHpaMuIbl W KOHyca. DOpMynbl  IUIONIAIA
MOBEPXHOCTEH MUIUHAPA U KoHyca. DopMyIbl 00beMa mapa v mionaan chepsl.

KoopnuHatel 1 BeKTOpHL. JlekapTOBBI KOOPAMHATHI B MpOCTpaHcTBe. Dopmyria
PacCTOSIHHSI MEXKAYy ABYMsI TOYKaMH. YpaBHeHHs cepbl U Tutockoctu. Dopmyna
PacCTOSIHHSI OT TOYKH JI0 TUIOCKOCTH.

Bektopel. Monynbs BekTopa. PaBeHCTBO BekTOpoB. CIIO)KCHHE BEKTOPOB U
YMHO)KEHHE BEKTOpa Ha YHCJIO. YTOJ MEXay Bektopamu. KoopauHaThl BEKTOpA.
CkansipHoe mpousBeieHrne BeKTopoB. KommnHeapHbie BeKTOphl. Pasnokenne BeKTopa
10 JIBYM HEKOJUITMHEApHBIM BeKkTOpaMm. KomriutamapHbeie BEKTOpBI. PasiiokeHHe 1o
TPEM HEKOMIUTAHAPHBIM BEKTOPAM.



IHIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOI'O INIPEJMETA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yNbTaThl OCBOCHUS MPOrpaMMbl  Y4eOHOro MpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BocIUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMKM O00y4YarONIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOr0 O0IIEeCTBa, MPEACTABICHUEM O MAaTEMATUYECKHUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX  CTPYKTYp, SBJICHHUH, MPOLETYP
IPaKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHl U TIP.), YMEHUEM B3aUMOJCHCTBOBATH C
COIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAYCHUEM.

[TaTpuoTnyeckoe BocUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TpakIaHCKOW HIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIIICHHEM K
JTOCTHXKEHUSIM POCCUHUCKUX MAaTEMAaTUKOB M POCCUMCKON MaTEeMaTHUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO JTUX JIOCTWKCHMH B JPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHHUEM JyXOBHBIX IIEHHOCTEH POCCHUIMCKOTO Hapoja; chOpMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, ATUYECKOrO0 TMOBEIECHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAYKU U JIESATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOHIMBOTO OYAYIIEro.

DCTETUUYECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKJIIOYas JCTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUN, PACCYKICHUHN; BOCIPUUMYHBOCTBHIO K
MaTeMaTUYECKUM acIlleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA.

DU3UIECKOE BOCIUTAHUE:

chOpPMHPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTU4YecKue 3HaHUS B
MHTEpEcax 3I0pOBOro u 0e30macHoro obpasa >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3I0POBOC THUTAaHHWE, COAAHCHPOBAHHBIA PEXKUM 3aHATHU U
OTIbIXa, peryisipHas (u3nYecKass aKTUBHOCTB); (PM3MUECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03OPOBUTEIIBLHOMN A€ TEIbHOCTHIO.

TpynoBoe BocluTaHue:

FOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTU TPYAOJIIOOUS; HHTEPECOM K
paznu4HbIM chepaM MpodecCHOHATBEHON eI TETHOCTH, CBI3aHHBIM C MAaTEMATHUKON
1 €€ IPUIOKEHUSIMH, YMEHHEM COBEpPIIIaTh OCO3HAHHBIN BHIOOP Oyayiieit mpodeccuun
U peajn30BbIBaTh COOCTBEHHbBIC KU3HEHHBIE IJIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHUI0 Ha MPOTSHKEHUU BCEH



KU3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTUIO B PEIICHUM MPAKTHUYECKUX 3aaad
MaTeMaTU4eCKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBIO AKOJOTHUECKON KYJIbTYpbl, TOHUMAHHEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOW M COIMATIBbHOU
Cpe/bl, OCO3HAHUEM II00AJLHOTO XapaKTepa KOJIOTHYECKUX MPoOieM; opreHTaIuen
Ha TMpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUW [JIs pelieHus 3aJad B 00JIacTH
OKpY)Karoliel cpejpl, IUIAHUPOBAHHUS IIOCTYNKOB M OLEHKU HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU, TOHUMAHUEM MaTeMaTH4eCKOMN
HayKHd Kak cepbl 4eTOBEUECKOU JIeSITEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUIS pa3BUTHS ITUBWIM3ALMK; OBJIAJICHUEM SI3bIKOM MAaTeMAaTHKA M MaTeMaTUYECKOM
KyJIbTYypOH KaK CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOSKTHYIO
U UCCJIE0BATEIBCKYIO JICATEILHOCTh HHIUBUAYAIBHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIbTATHBI

1) YHuBepcanbHble MMO3HABaTENIbHBIE ACHCTBUSA, 00€CTIeunBalOT (OPMUPOBAHUE
0a30BBIX KOTHUTHBHBIX MPOIECCOB OOydaronmmxcs (OCBOCHHE METOJIOB MO3HAHUS
OKPY)KaIOUIEro MHpA; MNPUMEHEHUE JIOTMYECKUX, HCCIEAOBATEIbCKUX OIEpalHii,
yMEHUH paboTaTh ¢ HH(pOpMaIHeil).

Jlornuyeckue nencTBUA:

BBISIBIIATH M XApAaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHYECKUX
00BEKTOB, MOHATHUI, OTHOIICHUN MEXY MOHATUAMH;, POPMYIUPOBATH OMPEICICHUS
MOHSITHI; YCTaHABIMBAThH CYIECTBEHHBIN MPHU3HAK KJIACCHU(PUKALNKN, OCHOBAHUS IS
0000ITIeHNS U CpaBHEHUS, KPUTEPUH MTPOBOIMMOT0 aHAIH3a;

BOCIIPUHUMATh, dbopmynrpoBaTh u peoOpa3oBHIBATh CYKJICHHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, €IMHUYHbIE, YaCTHBIC U OOIINE; YCIOBHbIE;

BBISIBJISITh MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPXKICHUAX; TMpeJiaraTb KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MIPOBOJINTh CAMOCTOSITENIBHO JOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUM
(OpsiMble M OT MPOTUBHOIO), BHICTPAMBAaTh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOMpaTh cnoco0 pelieHuss y4eOHOM 3agaun (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BEIOMPATh HanbOOJIee MOAXOASIINI ¢ yUETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).



HccnenoBartenbckue AEUCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKHI HWHCTPYMEHT TIO3HAHUS;
(dopMynrpoBaTh BOITPOCBI, bukcupyromme IIPOTUBOPEYHE, npooiemy,
yCTaHABJIMBATh HCKOMOE U JIaHHOE, (DOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE;

MIPOBOJUTH CAMOCTOSITEIHPHO CIUTAHMPOBAHHBIN SKCIICPUMEHT, UCCIICIOBAHUE TI0
YCTaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHSA, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Ty OOBEKTaMHU, SIBJICHUSIMHU, TIPOIECCAMH;

CaMOCTOSITETFHO (DOpPMYIHpPOBaTH OOOOIICHHWS W BBIBOIBI IO pe3yiIbTaTaM
NpOBEACHHOTO  HAONIOJEHUS,  WCCIEJOBAaHWS,  OICHUBATh  JIOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TMpOIECCa, a TAaKXKE BBIJIBUTaTh
IIPEIITOIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Paborta ¢ nndopmanmeii:

BBISBJIATh JePUIMTEl MHPOPMAIMK, JaHHBIX, HEOOXOAMMBIX JJIi OTBETa Ha
BOTIPOC U JIJIS PEIICHHMS 3a]1a4H;

BbIOMpaTh WHMOPMAIUI0 W3 WCTOYHUKOB Pa3IMYHBIX THIIOB, aHAJIM3HPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MHPOPMALIMIO PA3TUYHBIX BUJIOB U (HOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh HH(POPMALIUIO, TPEICTaBIATh €€ B pa3Iu4HbIX (HopMax,
WLTIOCTPUPOBATH TpadUyEeCKU;

OLICHMBATh HAAEKHOCTh UH(POPMAIIUHU IO CAMOCTOATENHHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2)  VYuHuBepcaibHble = KOMMYHUKAaTUBHBIE  JCHCTBHUS,  OOCCIECYMBAIOT
c(hOpMHUPOBAHHOCTb COITMAJIBHBIX HABBIKOB 00YYaOIIHXCS.

OO6menue:

BOCIIPHUHUMATh U (POPMYIHPOBATH CYKIIEHUS B COOTBETCTBUU C YCIOBHUSIMU U
1EeIsIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS T1I0 XOJIy pEIIeHUs 3aJadH,
KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B X0/€ OOCYXIIEHHS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMOU TEMBI,
MpOoOJIeMBI, perIaeMoil 3a/1auu, BEICKa3bIBATh UCH, HAIICICHHBIC HA TTOMCK PEIICHUS;
COTIOCTAaBJSITh CBOU CYXKACHHS C CYXKICHUSAMH JPYTUX YYaCTHUKOB JIHAJIOTA,
OOHapyXWBaTh pa3NH4YM€ M CXOJCTBO TMIO3WIMHA, B KOPPEKTHOH (opme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YyIbTaThl PEIICHHS 3aJa4d, JKCICPUMEHTA, HWCCIICIOBAHMSI,
MPOEKTA; CaMOCTOSATEIHLHO BHIOMpaTh (opMaT BBICTYIUICHUS C YYE€TOM 3aaad
MIPE3EHTAIMN U OCOOEHHOCTEH ayuTOPHUH.

CoTpyaHHUYECTBO:



MOHUMATh M UCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUAYaJIbHOU
paboTHI IPU PEIICHUU YUEOHBIX 3a/1a4; MPUHUMATH 11€JIb COBMECTHOMN NESITEIHHOCTH,
IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pabOThI, pachpenesisTh BHABI padoT,
JIOTOBApUBAThCA, OOCYX JaTh MPOIECC M pe3yiabTaT paboThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TpynmoBbIX (popmax paboTbl (0OCykAeHUs, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» U UHBIC); BBINOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTHUMU YiICHAMU KOMaH/]Ibl; OIIEHUBATh Kaue€CTBO CBOETO BKJIAJa B
oOmuii  OPOAYKT MO  KpuUTepusMm,  CHOPMYJHUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICUCTBUSI.

3) YHuBepcaibHBbIE PETYISITUBHBIC JNEUCTBUS, 00ECIEeUMBaOT (HOPMUPOBAHUE
CMBICJIOBBIX YCTAaHOBOK U KU3HEHHBIX HABBIKOB JINUHOCTH.

Camoopranuzanus:

COCTaBJIATH IUIaH, AJITOPUTM PEIICHUs 3a7a4yd, BBIOUpATh CHOCOO PEIICHHS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMH TO3HABATEIHHON pedieKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN W MBICIUTEIBHBIX TPOIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3yjbTara pPElICHHs MAaTeMaTUYeCKOU
3a/1a4H;

OpEeABUAETh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IPH PEIICHUU 3a/a4H,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BRISBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIU U YCIOBUSM, OOBACHITh NMPUUHHBI
JTOCTKEHUSI WU HEJOCTIKEHUS Pe3yJbTaTOB JESTENIbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OLIEHKY TPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

- 3HAQYEHHE MAaTEMAaTUYECKOW HAyKW /I pEIIeHHs 3a7ad, BO3HUKAIONINX B
TEOpUU W TPAKTUKE;, IIHUPOTY M B TO K€ BpPEMs OTPAaHUYCHHOCTH MPUMEHEHUS
MaTeMaTUYeCKUX METOJIOB K aHAM3y W HWCCJEAOBAHHMIO TPOIECCOB W SBICHUU B
MIPUPOJIE U OOIIECTBE;

- 3HAaY€HWE MPAKTHKH W BOMPOCOB, BO3HHUKAIONIUX B CAMOW MaTEMaTHKE IS
dbopMHUpOBaHUS U PA3BUTHS MATEMATHUYECKOW HAYKH; MCTOPUIO PA3BUTHS TOHSITHS
quClia, CO3JaHWs MAaTeMAaTHYeCKOTO aHalii3a, BO3HUKHOBEHHS W  Pa3BUTHUSA
T€OMETPHH;

- YHUBEPCAJTbHBIN XapaKTep 3aKOHOB JIOTUKA MATEeMATHUYECKUX DPACCYXKIACHHM,
WX IPUMEHUMOCTB BO BCEX 00JIACTIX YEIOBEUECKOU JIEATCTLHOCTH;

- BEPOSITHOCTHBIN XapaKTEP Pa3IMIHBIX MIPOIIECCOB OKPYKAIOIIETO MUPA.



Auredpa

BBITIOJIHATh apuU(PMETHUECKUE JEUCTBUS, COYeTash YCTHbIE M MHUCHbMEHHBIC
MIPUEMBbI, MPUMEHEHUE BBIYUCIUTEIBHBIX YCTPONCTB, HAXOAWTh 3HAYCHUS KOPHS
HaTypaJbHOM CTENEHHW, CTENEHUW C palMOHAIBHBIM TOKazareneM, Jorapudpma,
UCIIONB3Yysl TMpPU HEOOXOAUMOCTH BBIYUCIUTEIBHBIE YCTPONCTBA; IOJIb30BATHCS
OLICHKOM Y IIPUKUIKOUN IIPU IIPAKTUYECKUX pacuerax;

- TPOBOJMTH IO W3BECTHBIM (opMynam © TmpaBujiaM mpeoOpa3oBaHUs
OYKBEHHBIX BBIPOKCHUMN, BKIIOYAIOIMIMX CTEMEHHW, paguKaibl, Jorapudmbl U
TPUTOHOMETpUUYECKue QYHKIUU;

- BBIYUCHISATh 3HAYCHHS YWCIOBBIX U OYKBEHHBIX BBIPQKCHHH, OCYIIECTBIISS
HE0OXO0IMMBbIE MOJICTAHOBKU U MPeoOpa30BaHMUS;

- UCIOJB30BaTh MPUOOPETEHHBIE 3HAHUS W YMEHHS B TMPaAKTHYECKOU
NESATeTbHOCTH Y TTOBCEIHEBHOM KU3HU JIJIA:

- NPaKTHYECKUX pacyeToB MO (opMysaMm, BKIo4as (QopMylibl, cojlepKaliue
CTETNEHHU, PauKalibl, JOorapudMbl U TPUTOHOMETPUUECKHE (PYHKIIUU, UCTIONB3YS TIPH
HEOOXOAUMOCTH  CHpPABOYHBIC MaTepHajdbl U MPOCTEHIINE BBIUUCIUTEIBHBIC
YCTPOMCTBA;

- IOHUMAaHHUSI B3aMMOCBSI3U YYEOHOTr0 MpeMeTa ¢ 0OCOOCHHOCTMHU npodeccuit u
npodeccuoHaIbHOM NIEATETbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS IO JAHHOMY
y4eOHOMY TMPEAMETY.

DOyHKUUH U TPAPUKH

- OmpenensTh 3HaueHue (QYHKIUU MO 3HAYCHHIO apryMEHTa IMPHU Pa3InYHBIX
crioco6ax 3axaHust QyHKIUU;

- CTpOUTH rpadMKu U3yUYEHHBIX (PYHKITUH;

- OMUCHIBAThH MO rpaduKy U B MPOCTEUIIUX clydasX Mo ¢GopMylie MoBeIeHUE U
cBoMcTBa (PYHKIHM, HAXOAUTh MO Tpadguky (HYHKIIMH HAUOOJBIINE U HAUMCHBIIIHEC
3HAYCHUS;

- pemaTrh ypaBHEHUs, MPOCTEUIIINE CUCTEMbl YPABHECHUM, HCIIOJb3YsI CBOMCTBA
GbyHKIHN ¥ UX Tpad)UKOB;

UCIIONIb30BaTh  NMPUOOpPETEHHbIE 3HAHUA W YMEHHUS B  MPAKTHUYECKOU
NEATEIbHOCTU Y MTOBCEIHEBHOM KU3HU JIJIA:

- OMHUCAHUS C MOMOIIBIO (PYHKIUI pa3IWYHBIX 3aBUCHUMOCTEH, TPEICTABICHUS
uX rpadu4ecKu, MHTEPIPETAUU TPaPUKOB;

- IOHUMAaHHUSI B3aMMOCBSI3U YYEOHOT0 MpeMeTa ¢ OCOOCHHOCTMHU mpodeccuit u
npoecCHOoHanbHON NEeSITeTbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 1O JAaHHOMY
y4eOHOMY MPEMETY.

Havana MaTeMaTH4eCcKOro anajamnsa

- BBIUHCTSATH TPOU3BOJAHBIE W TEPBOOOPA3HBIE AJIEMEHTAPHBIX (YHKIIHA,
UCIIOJb3Ys CIIPABOYHbBIE MAaTEepUAIbI;

- WCCJIEIOBATh B MPOCTEHIINX clydasX (PyHKIIMM Ha MOHOTOHHOCTbH, HaXOJIUTh
HauOOJbIINE U HAMMEHBIIINE 3HAUCHUS! (YHKIUI, CTPOUTh IpaUKH MHOTOUYJICHOB U
MpPOCTEHIINX  palMOHAJIbHBIX  (QYHKUMI ¢  HKCIOJIB30BAaHUEM  almapara
MaTeMaTU4YEeCKOI0 aHAJIN3a;

- BBIUMCISITH B MOPOCTEHIIMX cly4yasx IUIOMIAJd C  HUCIOJIb30BAHUEM
MepBOOOPaA3HON;



UCIIONB30BaTh MPUOOPETEHHbIE 3HAHUA W YMEHHS B  MPAKTHYECKOM
AESITEeNFHOCTH U TIOBCETHEBHOM KU3HU JJISA:

- pelieHHs NPUKIAAHBIX 3a]ad, B TOM YHCJIE COLUATbHO-d)KOHOMHUYECKUX H
¢u3nyecknx, Ha HauOOIbIINE U HAUMEHBIINE 3HAUYCHUS, HA HAXO0XKIEHUE CKOPOCTH H
YCKOpEHHS;

- IOHUMAaHHMSI B3aMMOCBSI3U YYEOHOIro MpeMeTa ¢ 0OCOOCHHOCTAMHU npodeccuil u
npoheCcCHOHATBHON JESITENIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 1O JAHHOMY
y4eOHOMY MPEAMETY.

YpaBHeHUS M HEPABEHCTBA

- pemiaTh palMOHANbHBIC, MOKa3aTeNbHBIC M JIOTapU(MUYCCKUE ypaBHEHUS U
HEpaBEHCTBA, MIPOCTEHINNE UPPALMOHATFHBIC W TPUTOHOMETPUUECKIE YPABHEHUS, UX
CHCTEMBI;

- COCTaBIISITh YPaBHEHUS U HEPABEHCTBA O YCIOBUIO 3a]1a4H;

- WCIONB30BaTh [JIsl TPHUOIMIKCHHOTO pEIICHHs ypaBHEHWH M HEPaBEHCTB
rpaduyecKuii MeTox;

- 300paxath Ha KOOPJUHATHON TIOCKOCTH MHOKECTBA PEIICHUN MPOCTEUIITIX
ypaBHEHUI U UX CHCTEM;

UCTIONBh30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHHS B  TPaKTHYECKOM
JESTeTbHOCTH U TIOBCETHEBHOM KU3HU JJIS:

- IOCTPOCHHUS U UCCIICIOBAHUS MPOCTEHIIINX MAaTEMATUUECKUX MOICIICH;

- IOHUMaHMsI B3aUMOCBSI3U Y4eOHOr0 IpeMeTa ¢ 0COOEHHOCTIMHU npodeccuii u
npo¢eCCUOHATIBHON AESITETbHOCTH, B OCHOBE KOTOPBIX JIeXkKaT 3HAHMS 10 JAHHOMY
y4eOHOMY NIPEIMETY.

JieMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BePOSTHOCTE

- pemate mpocTeilne KOMOMHATOPHBIE 3aaul METOJIOM Iepedbopa, a TaKxKe ¢
UCIOJIb30BaHUEM U3BECTHBIX (POPMYT;

- BBIYUCIATH B MPOCTEHHIMX CIy4yasX BEPOSTHOCTU COOBITUH Ha OCHOBE
[OJICYETa YHCIIa UCXO/I0B;

UCMOJb30BaTh NPUOOPETEHHbIE 3HAHUS M yMEHHA B  IPaKTUYECKOU
JESITeIbHOCTU U MIOBCETHEBHOM KU3HU JJIS:

- aHajM3a peajbHbIX YHUCIOBBIX JTAHHBIX, MPEJCTABICHHBIX B BHUJE AUarpamm,
rpaduKoB;

- aHajM3a MHPOPMAIMH CTATUCTHUECKOTO XapaKkTepa;

- IOHUMAaHMsI B3aUMOCBSI3H Y4eOHOT0 IpeMeTa ¢ 0COOCHHOCTSIMHU Mpodeccuii u
npo¢ecCHOHATBbHON AESITEbHOCTH, B OCHOBE KOTOPBIX JIeXkKAT 3HAHMS M0 JTAHHOMY
y4e0HOMY TIPEAMETY.

I'eomerpusn

- pacmo3HaBaTh Ha uepTeXKax M MOJEISIX MPOCTPAHCTBEHHbIE (POPMBI;
COOTHOCHUTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, H300PAKEHUSIMU;

- OMKCHIBATh B3aMMHOE PACIOJIOKEHHUE MPSAMBIX U MJIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTUPOBATh CBOM CYXKJIEHUSI 00 3TOM PACIIOJIOKEHUH;

- QaHAJIM3UPOBATh B MPOCTEHUIINX CIIydasX B3aUMHOE PACIOIOKEHHE OOBEKTOB B
MPOCTPAHCTBE;

- n300pakaTh OCHOBHBIE MHOTOTPAHHHUKH U KPYTJIbIE TeJa; BHIOIHATH YEPTEKH
0 YCIIOBUSIM 3a]1a4;



- CTPOUTD MPOCTEUIINE CeUCHUsI KyOa, TPU3MBbl, TUPAMU/IbI;

- peuiaTh IUTAHUMETPUYECKHE M TMPOCTEHIINE CTEPEOMETPUYECKUE 3aJaud Ha
HaX0XJICHUE T€OMETPUUECKUX BEIUYUH (JJIUH, YTIIOB, IUIoNaaei, 00beMoB);

- UCIOJIb30BaTh MPU PEIICHUH CTEPEOMETPUUECKUX 3ajlau IJIAHUMETPUUECKHUE
(baKThl U METO/IBI;

- MPOBOJUTH JTIOKa3aTEIbHBIC PACCYXKICHUS B X0J1€ pElICHUS 3a]1a4;

UCIIOJb30BaTh  NPUOOpPETEHHBbIC 3HAHUS M YMEHUS B  MPAKTUYECKOU
JESITENLHOCTH U TTOBCEIHEBHOM JKU3HHM JIJIS

- uccnenoBanusi (MOACIUPOBAHUS) HECIOXXHBIX MPAKTUUYECKUX CUTyallud Ha
OCHOBE U3Y4YEHHBIX ()OPMYJT U CBOUCTB (GUTYD;

- BBIYUCIICHUS] O0BEMOB W IUIOMIAJCH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tell
P PEIICHUU MPAKTUYECKUX 3a7a4, UCIIOJIb3Ys P HEOOXOUMOCTH CIIPABOYHUKH U
BBIYHCJIUTENILHBIC YCTPOICTBA;

- TIOHUMaHUS B3aUMOCBSI3U YU4e€OHOTO MpeIMeTa ¢ 0COOEHHOCTIMU npodeccuit u
npodeccuoHaIbHON JeATETLHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHHS 10 JTAHHOMY
y4eOHOMY TMPEAMETY.



IHOYPOYHOE IVTAHUPOBAHMUE

Ne Koa-Bo
n/n Tewa ypoka 4acoB
1 Bsenenue 1
’ MerTo bl perieHrs TPUrOoHOMETPUYECKUX YPaBHEHUH (BBEIEHUE 1
BCIIOMOTATEIBHOTO YTJIa U 3aMEHa IEPEMEHHOM )
3 MerTo bl perieHrs TPUrOHOMETPUUYECKUX YPaBHEHUH (BBEIEHUE 1
BCIIOMOTATEIBHOTO YTJIa U 3aMeHa IEPEMEHHOM )
4 Merto bl perieHns TPUrOHOMETPUYECKUX YPaBHEHUN (BBEIeHUE 1
BCIIOMOTATEIBHOTO YTJIa U 3aMeHa IEPEMEHHOM )
5 Merto bl perieHrs TPUroHOMETPUUYECKUX YpaBHEHHH (BBeIeHUE 1
BCIIOMOTATEJBHOTO YIJIa M 3aMeHa epeMEHHON)
6 OT60p KOpHEN B TPUTOHOMETPUUECKHUX YpaBHEHUX (pa3Hble CIIOCOObI) 1
7 OT60p KOpHEN B TPUTOHOMETPUYECKUX ypaBHEHUSX (pa3Hble CLIOCOObI) 1
3 VYpaBHEHMS U HEPABEHCTBA, COJIEPKalle 0OpaTHbIE TPUTOHOMETPUUECKHE 1
byHKIIIN
9 YpaBHEHMs U HEPABEHCTBA, COJIEprKalle 0OpaTHbIE TPUTOHOMETPUUECKHE )
byHKIIIN
10 Pemenne nokasarenpHbIX U JJOTapU(PMHUUECKUX YpaBHEHHUH (METO/1 3aMEHBI )
MIEPEMEHHBIX)
1 Pemenne nokasarenpHbIX U JJOTapUPMHUUECKUX YpaBHEHHH (METO] 3aMEHBI )
TIEPEMEHHBIX)
12 Pemenue nokasarenpHbIX U JOTapu(PMHUUECKUX YpaBHEHHH (METOJ1 3aMEHBI 1
TIEPEMEHHBIX )
13 Pemenue nokasarenpHbIX U JJOTapU(PMHUUECKUX YpaBHEHHM (METO]T 3aMEHbI 1
TIEPEMEHHBIX)
14 Pemenue nokasarenpHbIX U JOTapU(PMHUUECKUX YpaBHEHHUH (METOJ1 3aMEHBI 1
TIEPEMEHHBIX)
15 Pemenue nokasarenpHbIX U JJOTapu(PMHUUECKUX YpaBHEHHUH (METO]1 3aMEHBI 1
TIEPEMEHHBIX )
16 | Metoxa norapudmupoBanust 1
17 | Metox norapudmupoBanust 1
18 | Metoa norapudmupoBanust 1
19 | Meron norapudmupoBaHust 1
20 Pemenne nokasarenpHbIX U JOrapu(PMHUUECKUX YPaBHEHHM, COIEPKALITIX 1
HEU3BECTHYIO B OCHOBAaHUU
71 Pemenne nokasarenpHbIX U JOrapu(PMHUUECKUX YPaBHEHHM, COIEPKALIX 1
HEU3BECTHYIO B OCHOBAaHUU
2 Pemenne nokasatenpHbIX U JOTapUPMHUUECKUX YPaBHEHHH, COIEPKALIUX 1
HEU3BECTHYIO B OCHOBAaHUU
73 Pemenne nmokasarenpHbIX U JOTapu(PMHUUECKUX YPaBHEHHM, COIEPKAIITIX 1
HEU3BECTHYIO B OCHOBAaHUU
o4 Pemenne nmokasarenpHbIX U JOTapu(PMHUUECKUX YPaBHEHHM, COIEPKAIITIX 1
HEU3BECTHYIO B OCHOBAHUU
75 Pemenne nmokasarenpHbIX U JOrapu(PMHUUECKUX YPaBHEHHM, COIEPKAIITIX 1
HEU3BECTHYIO B OCHOBAaHUU
26 | I'paduyecknii cioco® perieHus jgorapupMuIeckux ypaBHEHU U HEPAaBEHCTB 1
27 | I'paduyecknii cioco® perieHus jgorapupMuIeckux ypaBHEHU U HEPaBEHCTB 1
28 | I'padmyeckuii ciocoO perieHus jgorapuMuIeckux ypaBHEHU 1 HEpaBEHCTB 1




29 | I'padmyecknii crioco® pemieHus jgorapuMuIeckux ypaBHEHUH 1 HEPAaBEHCTB 1

30 PacimmpeHHBIi METO1 MHTEPBAJIOB PEIICHUS JIOTapu(MUYECKUX U 1
110Ka3aTEJIbHbIX HEPABEHCTB

31 PacimmpeHHbIi MeTO1 MHTEPBAJIOB PEIICHHS JIOTapU(PMHUUECKUX U 1
[10Ka3aTeJIbHbIX HEPABEHCTB

3 PacimmpeHHBI METO1 MHTEPBAJIOB PEIICHUS JIOTapu(PMUYECKUX U 1
110Ka3aTeIbHbIX HEPABEHCTB

33 PacimmpeHHBI METO1 MHTEPBAJIOB PEIICHUS JIOTapu(PMUYECKUX U 1
110Ka3aTeJIbHbIX HEPABEHCTB

34 PacuiupenHblii METO1 MHTEPBAJIOB PEIICHUS JIOTApU(PMUUECKUX U 1
MI0Ka3aTeJIbHbIX HEPABEHCTB

35 PacuiupenHbIil METO1 MHTEPBAJIOB PELIEHUs JJOTapUPMUUIECKUX 1 1
MI0Ka3aTeJIbHbIX HEPABEHCTB

36 Merto paninoHaIU3alUK TIPU PEIICHUH JOTapU(IMUYECKUX U TTOKA3aTeIIbHBIX 1
HEPABEHCTB

37 Mertoj panioHaIU3alUK MIPU PEIICHUH JOTapU(IMUYECKUX U TTOKA3aTeIIbHBIX 1
HEPABEHCTB

38 Merto panioHaIU3alUK TIPH PEIICHUH JOTapU(DMUYECKUX U TTOKA3aTeIbHBIX 1
HEPABEHCTB

39 Mertoj panioHaIU3alUK TIPH PEIICHUH JOTapU(IMUYECKUX U TTOKA3aTeIIbHBIX 1
HEPABEHCTB

40 | I'paduueckuit MmeTona As pelIeHUS 3a4a4H C TApaMETPOM. 1

41 [Ipsimbie B I0CKOCTH 1

42 | HepaBeHCTBA B IJIOCKOCTH 1

43 | PemeHue cucteM ¢ mapameTpom 1

44 | YpaBHEHHUE OKPYKHOCTH 1

45 | Pemenue cuctemsl (OKpYKHOCTH) 1

46 | Hamuuwe Monyinst B ypaBHCHUH 1

47 | PelieHue cucreM B IJIOCKOCTH 1

48 | Pemenue ypaBHEHUM ¢ mapamMeTpoM B IJIOCKOCTH 1
AHanUTUYECKUH TOIX0]] PU PELICHUH 33/1a4 C apaMeTrpamu. PamrionanbHbie

49 | 3amauym ¢ mapamMeTpaMu. 3anuch OTBETOB. MeTO1 MHTEPBAJIOB B HEPABEHCTBAX 1
C mapaMeTpaMu
AHaNUTUYECKUH TOJIXO] MPU PELICHUH 33/1a4 C mapamMeTrpamu. ParrionanbHbie

50 | 3amaum ¢ mapameTpamu. 3aluch OTBETOB. MeTo/1 MHTEPBAJIOB B HEPABEHCTBAX 1
C mapamMeTpaMu
AHaNUTUYECKUH TOJIXO]] PU PEUICHUH 3a/1a4 C mapaMeTrpamu. ParrionanbHbie

51 | 3amaum ¢ mapameTrpamu. 3auCh OTBETOB. MeTO/1 MHTEPBAJIOB B HEPABEHCTBAX 1
C mapamMeTpaMu
AHanUTUYECKUI MOIX0/] IPU PEICHUH 33]1a4 ¢ mapaMeTpaMu. PalinoHanbHbIe

52 | 3amauM ¢ mapaMeTpaMu. 3aUCh OTBETOB. MeTO1 HHTEpBAJIOB B HEPABEHCTBAX 1
C mapaMeTpaMu

53 Jpo6HO-pannoHanbHble anredpanyeckue ypaBHeHus. OOmias cxema penieHus. 1
MeTo]1 3aMeHBI IPU pelIeHUH TPOOHO-PAIIMOHAIBHBIX YpaBHEHUI

54 Jpo6HO-pannoHanbHble anredpanyeckue ypaBHeHus. OOmias cxema penieHus. 1
MeTo 1 3aMeHBI IPU peIIeHUH JPOOHO-PAIMOHAIBHBIX YpaBHEHUI
JpoOHOo-pannoHanbHbIe anredpanyeckue HepaBeHcTBa. Oomas cxema

55 | peleHus METOI0OM CBEIEHUS K COBOKYITHOCTSIM CUCTEM. MeTo/1 HHTEPBAJIOB 1
penieHus IpoOHO-PAMOHANBHBIX ANre0pandecKuX HePaBeHCTB

56 | poGHo-panmoHaibHble areOpandyeckue HepaBeHcTBa. OOmias cxema 1




pEIICHUS METO/IOM CBEJICHHUSI K COBOKYITHOCTSIM CHCTEM. MeT0/1 MHTEPBAJIOB
penieHust IpoOHO-PAIIMOHANIBHBIX ANre0pandecKuX HEPaBEHCTB

JIpoOHO-panuoHalibHbIe anredpandeckue HepaBeHcTBa. OO0Imas cxema

57 | peuieHust METOI0M CBEJICHUSI K COBOKYITHOCTSIM CHCTEM. MeTO HHTEPBAJIOB 1
pernieHust [poOHO-palMOHABHBIX ANreOpanyecKinX HEpaBEeHCTB
JpoOHO-pannoHaIbHEIC aNreOpanyeckue HepaBeHcTBa. Oomas cxema

58 | pelieHus METO/I0OM CBEJIEHUSI K COBOKYITHOCTSIM CUCTEM. MeTo/1 HHTEpBaJIOB 1
pemnieHust IpoOHO-paMOHAIBHBIX ANreOpanyecKinX HepaBEeHCTB

59 Meron oueHku. Mcnonp30BaHne MOHOTOHHOCTH. MeTO 3aMEHBI IpH 1
pelIeHNH HEPABEHCTB

60 Meron oueHku. Mcnonp30BaHnE MOHOTOHHOCTH. MeTO 3aMEHBI U 1
pelIeHNH HEPaBEHCTB

61 | ImarHocTHueckrue KOHTPOJIbHbIE paOOTHI 8

HUroro

68
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