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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIHIUIIJIMHbI

1.1 Mecro AMCHUMIUIMHBI B CTPYKTYpe OCHOBHOIl 00pa3oBaTebHOM
MPOrpaMMbI:

VYyebHas guciuruimHa «MaTtemaTuka» SBISETCS 00sA3aTEIbHOW YacCThIO
o01reobpazoBarelbHOrO0  IUKJIA  (MPOQMIBHOM) OCHOBHOM  00pa3oBaTEIbHOM
nporpammbl B cootBerctBuu ¢ GI'OC COO, ®I'OC CIIO no npodeccun 23.01.06
MalvHHUCT TOPOKHBIX U CTPOUTEIHHBIX MAIIIHH.

1.2 Ilesu u niaHupyemMble pe3yabTAThl OCBOCHUS TUCHUIIMHBI:

1.2.1. Heab AMCUMNJIMHBI:

Conepxanue MpOrpamMMbI o011eo0pazoBaTebHON JTUCIUTUTUHBI
«MaremaTika» HalpaBlI€EHO Ha JIOCTHKEHUE pE3yJIbTaTOB €€ M3YyYCHHsS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yueroM mnpodeccuoHaIbHOU
HarpaBieHHocT OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaThl OCBOCHHUSI 001e00Pa30BATEJIbHOM
aucuIIMHGBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

B xone uzyuyenus: o0mieo0pa3oBaTeabHON y9eOHOM AUCHIUTUIMHBI CO3AI0TCS
ycioBust st (OPMHUpPOBAHUS OOIMIUX U MPO(ECCUOHATBHBIX KOMIETEHIIUN B

cootBeTcTBUU ¢ PI'OC CIIO.



Oo0mme
KOMIIETeH U

Ili1anupyemMble pe3yabTaThbl 00yUYeHUs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats
CrocoObI

peleHus 3a1a4
npodecCHOHATBLHOM
JEeSITeIIbHOCTH
NPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPY1Y,
OCO3HaHME [IECHHOCTH
MacTepcTBa, TPYn0I00ue;

- TOTOBHOCTb K aKTHUBHOU
NEeSITeIbHOCTH TEXHOJIOTHYECKON
Y COIMAJIbHON HANpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATb,
TUTAHUPOBATh U CAMOCTOSITEIIEHO
BBITIONTHSATH TaKyIO
NeSITeTbHOCTD;

- HHTEpeC K pa3Iu4HbIM cepam
npodeccnoHaTEHOM
nesrenbHOCcTH, OBlaeHue
YHHUBEPCAIHLHBIMU YI€OHBIMHU
MO3HABATEIbHBIMU JICHCTBUSMU:
a) 0a30BBIC JJOTUYECKHE
JNEUCTBHUS:

- CAMOCTOSTEIIBHO
¢dbopmMynHupoBaTh U
aKTyaJu3UpOoBaTh NMpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABJIMBATH CYIIECTBEHHBIN
MPU3HAK WM OCHOBAHMS JUIs
CpaBHEHHUS, KJIaCCU(PUKALIUU U
0000IIECHMS;

- OTIpENIEIISITh 1NN
NesITeIbHOCTH, 337aBaTh
napaMeTpbl ¥ KPUTEPUU MX
JOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH H
IPOTHBOPEYHS B

-BJI/IETh METOJIaMH J10Ka3aTeIbCTB, AITOPUTMAMU PEILIEHU 3a/1a4; YMEHUE
(dbopMyIHpOBaTH OIMPEECIICHUS, AKCHOMBI U TEOPEMBI, TPUMEHSATH UX, TPOBOIUTH
JI0Ka3aTesIbHbIE PACCYKICHUS B X0 PELICHUS 3ajiay;

- YMETh OIIEPUPOBATH MOHATHAMU: CTETICHb YUCIIA, JOrapu(M YUCIIa; YMEHHE
BBINOJIHATH BBIYMCIICHHUE 3HAUEHUH 1 IIpeoOpa30BaHMsl BEIPAXKEHUN CO CTENEHIMU U
Jorapupmamu, IpeodpazoBaHus IPOOHO-PAIIMOHATILHBIX BBIPAKECHUH;

- YMETh OIIEPUPOBATH MOHATUAMU: PALlMOHANIbHbIE, UPPALMOHAIbHbIE, IOKAa3aTeIbHBbIE,
CTETIEHHBIE, JIoTapu(MUIECKUE, TPUTOHOMETPHUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX
CUCTEMBI;

- YMETh ONIEPUPOBATH MOHATHAMU: (PYHKIUS, HETIPEPHIBHAS (PYHKIIUS, IPOU3BOIHAS,
nepBooOpasHasi, ONpeeeHHbIN HHTErpall; yMETh HaXOAUTh IPOU3BOIHBIE
AIIEMEHTAPHBIX (DYHKIHH, HCIIONB3YsI CIIPABOYHBIC MAaTEPHAIIBI; UCCIIETOBATH B
IPOCTEHIINX CIy4asX GYHKLUU HA MOHOTOHHOCTb, HAXOAUTh HAaUOOJIbLINE U
HaMMEHBIINE 3HAYCHUS PYHKIUIT; CTPOUTH Ipa)MKi MHOTOYJICHOB C NCIIOJIb30BAHUEM
amnnapaTra MaTeMaTHYeCKOro aHaJIN3a; IPUMEHATh IPOU3BOIHYIO IIPH PELLICHUH 3a]ja4
Ha JIBIJKEHUE; pelaTh NPaKTUKO-OpUEHTUPOBAaHHbBIE 3a/jaul HAa HauOOJIbIIINE U
HauMEHBIINE 3HAYECHUS, HA HaX0XKJIEHUE IIyTH, CKOPOCTU U YCKOPEHHSI,;

- YMETb ONEPUPOBATh MOHATUAMU: palliOHATIbHAS (QYHKIIMS, TOKa3aTeabHas QyHKIHS,
cTeneHHas QyHKIM, Jorapupmuueckas GyHKIUS, TPUTOHOMETPHUYECKUE (PYHKIUH,
oOpaTHble (YHKIIMH; YMEHUE CTPOUTD I'padMKK U3YUEHHBIX (PYHKIINH, UCTIOIb30BaTh
rpauKy NpU U3YYEHUH MPOLIECCOB U 3aBUCUMOCTEH, NIPH PEILICHUH 3a]a4 U3 IPYTUX
y4eOHBIX IPEIMETOB U 33J]a4 U3 peaIbHOM KU3HH; BbIpakaTh (GopMysiaMu
3aBHCHUMOCTH MEXKIY BEIUUYNHAMU;

- YMETb pelIaTh TEKCTOBBIE 33/Ja4l Pa3HbIX THUIOB (B TOM YKCJIE Ha MPOLIEHTHI, JOJIU U
4acTH, Ha JIBWKEHHE, paboTy, CTOMMOCTb TOBAPOB U YCIIYT, HAJIOTH, 33J]au U3
o0JacTu yrnpapjeHUs JIMYHBIMUA U CEMEUHBIMU (PMHAHCAMM ); COCTABIISATH BbIPaXKEHMUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a]1a4M, UCCIIEI0BATh
MOJIy4EHHOE PELICHHUE U OLICHUBATh MPABAONOJ00HOCTh PE3yIbTATOB;

- YMETh OIIEPUPOBATH MOHATUAMU: CpeaHee apupMeTHuIecKoe, Melana, HanoobIIee
Y HalMeHbIllee 3HaYeHMs], pa3Max, JUCIepCcusl, CTAHJapTHOE OTKJIOHEHHUE YHCIIOBOTO
Habopa; yMeTh U3BJIEKAaTh, HHTEPIPETUPOBATh HHPOPMALIUIO, IPEACTABIECHHYIO B




paccMaTpuBaeMBbIX SIBJICHUSX;
- BHOCUTh KOPPEKTHUBHI B
NEeSATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3yJbTATOB
LEJISIM, OLIEHUBATh PUCKU
MOCJIEICTBUN ACATCIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIJICHUE MPU PEIICHUN
KU3HEHHBIX TIpobiieM

0) 0a30BBIC UCCIICIIOBATEILCKHE
IEUCTBUS:

- BJIaJIETh HaBbIKAMU y4eOHO-
HCCIIEA0BATENIbCKON U
MPOEKTHOM ESTENBHOCTH,
HaBbIKAMU Pa3peLICHUS
pooem;

- BBISIBJISITh IPUYUHHO-
CJICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y €€
penieHus, HaXOIUTh APTYMEHTHI
JUTS I0KA3aTeNbCTBA CBOUX
YTBEPKJICHUH, 3a7aBaTh
rapamMeTpbl U KpUTEpUn
penieHus;

- AaHAJIU3UPOBATh MOJTYUYECHHBIE B
X0JI€ PEIICHHS 3aa4H
pe3yAabTaThl, KPUTUUECKH
OIICHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

-- YMETb NIEPEHOCUTH 3HAHUS B
MMO3HABATENIBHYIO U
MPAKTUYECKYIO 00TacTH

TabnuIax, Ha TuarpaMmmax, rpaukax, OTpaXkarolIyo CBOMCTBA PEaIbHBIX MTPOIECCOB
U SIBJIICHUH; IPEJICTaBIATh HMH(OPMAIIHIO C TIOMOIIBIO TAOJIHUI] ¥ TUArpaMM;
UCCJIEI0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C IPUMEHEHUEM TpaduIecKux
METO/OB M JIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATh MOHATUAMHE: CIIy4alHBIN ONBIT U CIy4aifHOE COOBITHE,
BEPOSITHOCTH CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpaUIecKuX METOI0B; MPUMEHATH (POPMYIIBI CIIOKEHHS U
YMHOXKEHUS BEpPOSITHOCTEH, KOMOMHATOPHBIE (PAaKThI U (POPMYITBI IPU PEIICHUH 3a]1a4;
OLICHMBATh BEPOSITHOCTH PEATBHBIX COOBITHIA; 3HAKOMCTBO CO CITy4ailHBIMU
BEJIMYMHAMU; YMEHHE MTPUBOAUTE TIPUMEPHI TIPOSBICHUS 3aKOHA OOJIBIINX YHCEN B
HPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX;

- YMETh ONIEPUPOBATH MOHATHIMHU: TOUKA, IPSIMasi, TNIOCKOCTh, TPOCTPAHCTBO,
JIBYTPaHHBIN YTOJI, CKPEIMBAIOLIUECS MTPSIMBIE, ApAIJICTbHOCTD U
NEePIEHANKYIIIPHOCTD MPSIMBIX U THIOCKOCTEH, YTOJI MEXY IPSIMBIMH, YTOJI MEXKILY
IPSIMOH | TUIOCKOCTBIO, YOI MEXK/Ty TNIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSTHAE MEXIY MPSMBIMHU, PACCTOSIHUE MEKAY IIOCKOCTSIMH; YMEHUE
UCIIOJIb30BATh MIPH PEIICHUH 33/1a4 U3y4CHHBIE (PAKTHI U TEOPEMBI INITAHUMETPHH;
YMEHHUE OIEHUBATH Pa3MePbl 00bEKTOB OKPYKAIOIIET0 MHPA;

- YMETh OIIEPUPOBATH MOHATHIMU: MHOTOI'PAaHHHK, CEU€HHE MHOTOTpaHHHKA, KyO,
napaujienenunes, npusma, nupamuia, Gurypa u HOBEpXHOCTh BPALLCHUs, LIUIUHID,
KOHYC, map, chepa, ceueHus: pUrypsl BpalleHus, MI0CKOCTh, Kacaromasics chepsl,
LWINH/PA, KOHYCa, IUI0IIA/lb TOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIUIUHIIPA,
momaas cheprl, 00beM Ky0da, MPSIMOYTOJIBHOTO MapajuieienuIeia, TupaMubl,
NPU3MBI, HWIMHAPA, KOHYCa, 11apa; yMeHHe n300pakaTb MHOTOIPaHHUKH U
MOBEPXHOCTH BPAIICHUS, UX CEYCHHUS OT PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
U JIEKTPOHHBIX CPECTB; YMEHHUE paclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIIbLHBIE MHOTOTPaHHUKH;

- YMETh OIIEPUPOBATh MOHATUAMU: ABHKEHHUE B IPOCTPAHCTBE, M10100HBIE (GUTYPHI B
MIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIICHHUE IIONIAJICH MOBEPXHOCTEH 1 00BEMOB
NoJ00HBIX (PUTYp MPU pELICHUH 3ajay;

- YMETh BBIYHCIIATh TEOMETPUIECKHE BEIMIUHBI (JUTMHA, YTOJ, TUIOIAAb, 00BEM,
IUIOIAb TOBEPXHOCTH), UCHIOJIBb3Ys U3yUEHHBbIE (POPMYIIBI U METOMBI;

- YMETh OIIEPUPOBATH MOHATHAMU: TIPSIMOYTOJIbHASI CHCTEMa KOOPAWHAT, KOOPAUHATHI
TOYKH, BEKTOP, KOOPJAWHATHI BEKTOPA, CKAISIPHOE MPOU3BENICHHUE, YTOJ MEXKIY




KU3HEIEATENHHOCTH;
- YMETb UHTETPUPOBATH 3HAHUS
13 Pa3HbIX MPEIMETHBIX
obJacrei;

- BBIJIBUTATh HOBBIE HJIEH,
Hpe):[ﬂar aTb OpI/IFI/IHaJILHBIe
MOJIXOJIbI U PEILICHUS U
CIIOCOOHOCTD UX HCITOJIb30BaHUS
B MO3HABATEILHON U
COLIMAJIBHOM ITPAKTHUKE

BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpa HA YHCIIO; HAXOIUTh C
MTOMOIIBIO U3YUEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE MEKIY
JIBYMsI TOUKaMU;

-YMETh BBIOUPATH MOAXOISAIINN H3y4ECHHBIA METOI IJIsl PEIICHUS 3aa49H,
pacro3HaBaTh MaTeMaTHueckue (akThl 1 MaTeMaTHYECKUE MOJEIN B IPUPOIHBIX U
0OI11IeCTBEHHBIX SIBICHUSAX, B UCKYCCTBE; YMEHUE TPUBOAUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTeMaTUYECKON HAyKH.
-YMETb ONEPUPOBATH MOHATUSIMU: ONPEEICHUE, aKCUOMa, TEOPEMa, CIIEJICTBHE,
CBOICTBO, IPU3HAK, I0KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYITUPOBKH; YMEHHUE
dbopMyIMpoOBaTh 0OPATHOE U MPOTHBOIIOJIIOKHOE YTBEPIKICHUE, IIPUBOJIUTH TPHUMEPHI
U KOHTPIIPUMEPHI, UCIIOIB30BaTh METO]l MATEMAaTUYECKOW UHIYKIINH; IIPOBOIUTH
JIOKa3aTeJIbHbIC PACCYKJIEHHUS MPU PEIICHUH 3a/1a4, OLICHUBATh JJOTUYECKYIO
MPABUIIBHOCTD PACCYXICHHIA;

- YMETbh ONEPUPOBATH MOHATUSIMH: MHOKECTBO, TTOJIMHOXKECTBO, OIEPAIIUU HaJ
MHO>KECTBAMU; YMEHHE UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIH armapar Juist
OTHUCAHUs PEATHHBIX MPOIECCOB U SBJICHUH MIPU PEIICHUH 3a7a4, B TOM YHUCIIC U3
JIPYTUX y4eOHBIX MPEAMETOB;

- YMETh ONIEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN rpad, 1epeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHUE 33/1aBaTh U OMKUCHIBATH Tpadbl Pa3IMIHBIME CIIOCO0AMU;
MCIIONIb30BaTh Tpadbl P pEIICHUH 3a]1aY;

- YME€Tbh CBOOOJIHO OTIEpUPOBATH MOHATUAMHU: COUETaHUE, TIEPECTAHOBKA, YHUCIIO
COUETaHM, YUCIIO MepEeCTaHOBOK; OMHOM HBIOTOHA; yMeHHEe MPUMEHSTh
KOMOWHATOPHBIE (DAKTHI U PACCYKICHUS JISl PEIICHUS 3a/1a4;

-YME€Tb ONEPUPOBATH MOHATUIMU: HATypaJIbHOE YHCIIO, LIETI0€ YNUCIIO0, OCTATOK MO
MOJyJIIO, pallMOHAIbHOE YHUCII0, HPPALMOHAIIBEHOE YHCII0, MHO)KECTBA HATypaJIbHbIX,
LEJIbIX, PALIMOHATIBHBIX, JEHCTBUTEIBHBIX YUCEN; YMEHUE UCTIOIb30BATh MPU3HAKU
JIeTMMOCTH, HAUMEHBIINN OOIIHI IeTUTENh U HAUMEHbBIIIee 00IIIee KPaTHOE, aITOPUTM
EBknnna npu peuieHnu 3a1a4; 3HaKOMCTBO C Pa3JIMUYHBIMU TO3ULIMOHHBIMU CUCTEMaMU
CUHCJICHHS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSAMU: CTETICHB C IIEJIBIM MMOKa3aTeleM, KOpEHb
HaTypaJbHOM CTENIEHU, CTETICHb C PAllUOHATBHBIM ITOKAa3aTeIeM, CTETICHb C
JIEHCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKA3aTeNeM, Torapu@M 4ucia, CHHYC, KOCHHYC H
TaHT'€HC MTPOU3BOJIBHOTO YHUCIIA;

- YMETh OMEPUPOBATH MOHSATUSIMU: TOXKIAECTBO, TOXKIECTBEHHOE MTPe0Opa3oBaHue,




YPaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUHN U HEPABEHCTB, PABHOCHIILHOCTD
YpaBHEHUM, HEPABEHCTB U CUCTEM, PALIMOHAJIbHBIE, HPPALIMOHAJIbHBIE, [10KA3aTEIbHbIE,
CTEINEHHbIE, JJorapu(pMUIecKre, TPUrOHOMETPUUECKUE YPAaBHEHMSI, HEPAaBEHCTBA U
CUCTEMBI; YMEHUE PELIaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TIOMOIIIbIO
pa3IMYHBIX IPUEMOB; PEIIATh YPABHEHMSI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHSTh YPaBHEHUs, HEPABEHCTBA, X CUCTEMBI JJISl PELICHUS] MAaTEMaTUUECKUX
3ajjay M 3a/1a4 U3 Pa3IMYHbIX 00JIacTe HAyKU U pealbHON XKU3HU;

-yMeTb CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TpaduK GyHKINHU, 0OpaTHas PyHKIU,
KOMIO3ULUS QYHKIUH, TMHENHHas QyHKIM, KBagpaTU4Has GYHKLUs, CTeIIeHHas
(YHKIHUS C LETBIM ITOKa3aTelleM, TPUTOHOMETpHYecKie (PyHKIUHN, 0OpaTHbIC
TPUTOHOMETpHUUYECKHE (DYHKIMH, TIOKa3aTeNbHas U JorapupmMuyueckas GyHKLIUY;
YMEHHUE CTPOUTH rpaduku (yHKIHH, BBITOTHIATH TpeoOpa3oBaHus rpauKoB
GyHKUUH; yMEHHE UCTIO0Ib30BaTh TpapuKy GyHKIMHA U1 U3y4eHHs IPOLIECCOB U
3aBHCUMOCTEN NP peLIeHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U U3 PeaIbHOU
YKU3HU; BBIpaXaTh (POpMyJIaMU 3aBUCUMOCTH MEX/ly BEJIMUMHAMU; YMEHUE CBOOOIHO
OTIEPHPOBATH MOHATHAMH: YETHOCTh (PYHKIIUH, IEPUOAUIHOCTD (DYHKITHH,
OTPaHUYEHHOCTh (PYHKLIUU, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM (YHKLIUH,
HauOoJIbIlIee U HAaMEHbIIEe 3HaUeHUs (PYHKIUU Ha IPOMEKYTKE; YMEHUE IIPOBOIUTH
uccieoBanue (yHKIIMK; yMEHUE UCIIOIb30BaTh CBOWCTBA U TpadUKU (PYHKIUH JUTs
pelleHts ypaBHEeHU, HEpaBeHCTB U 3a/1a4 ¢ TapaMeTpaMu; H300pakaTh Ha
KOOPJIMHATHOM IJIOCKOCTH MHOYKECTBA PEIICHUI YPAaBHEHUI, HEPABEHCTB U UX CUCTEM;
-yMeTb CBOOOJTHO ONEPUPOBATH MOHATHAMM: MOCIIEI0BATEIBHOCTD, apupMeTHYECKas
Iporpeccusi, reoMeTpuiecKas mporpeccus, 0eCKOHEYHO yObIBaroIasi TeOMeTpruyecKas
IIPOrpeccusl; yMEHHE 331aBaTh MOCIIEN0BATEIBHOCTH, B TOM YUCIE ¢ TOMOLIBIO
PEKYpPPEHTHBIX (hopmyiT;

- YMETh OIIEPUPOBATH MOHATUSAMHU: HEPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI rpaduka
GbyHKIMY, TIepBas ¥ BTOpasi NPpOoU3BOAHAsA (QYHKIIUU, TEOMETPUUECKUM U (prU3nUecKuid
CMBICJI IPOM3BOIHOM, IEpBOOOpa3Hasi, ONpeAeICHHbIN HHTETpa; yMEHUE HaXOIUTh
aCUMITOTHI rpaduika GyHKIMH; YMEHHE BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOM3BEACHNUS, YACTHOTO U KOMITO3UIINH (DYHKIIMHA, HAXOJUTh ypaBHEHHUE KacaTelbHOH
K rpaduKy QYHKIMH; YMEHHE UCTIOIB30BaTh MPOU3BOIHYIO TSI HCCIICIOBAHUS
(byHKUUH, [UT HAX0XKICHUS HAMTYYILero peeHus B MIPUKIAJHbIX, B TOM YHCIIe
COLIMATILHO-3KOHOMMYECKUX U (PU3MUECKUX 3aJjauax, JUisl ONpeIelIeHHUs] CKOPOCTH U
YCKOPEHHsT; HaXOJUTh MJIOMIAIN U 00BeMbI (UTyp ¢ TOMOIIBIO HHTErpasia; IPUBOAUTH




IpUMepbl MAaTEMaTHYECKOT0 MOJICIIMPOBAHUS ¢ TIOMOIIBIO AU (hepeHInaNbHBIX
YPaBHEHU;

- YMETb ONEPUPOBATh MOHATUAMH: KOMIIEKCHOE YUCIIO, CONPSHKEHHbBIE KOMITJIEKCHBIC
quciIa, MOJYJIb U QpTYMEHT KOMIUIEKCHOTO YHcia, (hopMa 3aucy KOMITJICKCHBIX YHCE
(reomeTpudeckasi, TPUTOHOMETPHYECKasl M areOpanydeckas); yMeTb IPOU3BOIUTD
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMU YHCIAMU; IPUBONUTH IPUMEPHI
UCIIOJIb30BAHUS KOMITJIEKCHBIX YHCEIT;

- yMETh CBOOOJIHO OIIEPUPOBATH MOHATHAMU: CpeAHee apupMeTuIecKoe, MeIHaHa,
HanOoJblIee 1 HaNMEHbIIIee 3HAUCHNUS, pa3Max, AUCIEPCHs, CTAaHJAPTHOE OTKIOHCHUE
JUTSL OTIMCAHMSI YMCIIOBBIX JJaHHBIX; YMEHHE MCCIIEIOBATh CTATUCTHYECKUE TAHHBIE, B
TOM YHCJIE C TPUMEHEHHUEM I'pa)MueCKUX METOIOB U DIICKTPOHHBIX CPEJICTB;
rpaUecKy UCCIeI0BaTh COBMECTHBIE HAOMIOCHHS C TIOMOIIBIO THarpaMm
paccerBaHUsI U IMHEHHOHN perpeccuu;

- YMETh HaXOJIUTh BEPOSTHOCTH COOBITHI C HCIIOJIB30BAaHUEM TPAPHUUECKIX METO/IOB;
NPUMEHSATSH JUIsl peIleHHs 33/1a4 (POPMYIIBI CIIOKEHHUS M YMHOXKCHHUSI BEPOSTHOCTEH,
(dbopmyIty moHO# BeposiTHOCTH, hopmyny bepryiu, komOuHaTOpHBIE (HDaKThI U
(OpMyIIBI; OIIEHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIA; YMEHNE ONIEPHPOBATH
MOHATUSMHU: CIy4aiiHas BEJIMUMHA, paclpeieieHue BEpOATHOCTEH, MaTeMaTHIEeCKOe
OKU/IaHUE, TUCTIEPCHS ¥ CTAaHJAPTHOE OTKIIOHEHUE CIYyYaliHOW BETMYUHBI, (PYHKIHH
pacripeielIeHus ¥ IUIOTHOCTH PABHOMEPHOT'0, OKA3aTeIbHOTO U HOPMaJIbHOTO
pacnpeseneHuii; yMEeHHe HCIIOIb30BaTh CBOWCTBA U3YyUEHHBIX PACIPEACIECHUH IS
peleHus 3a1a4; 3HaKOMCTBO C OHATUSMH: 3aKOH OOJIBIIIMX YHCEII, METOJIbI
BBIOOPOYHBIX UCCIICAOBAHUI;, YMEHUE IPUBOIUTH TPUMEPHI MPOSBICHHUS 3aKOHA
OOJIBLIMX YMCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSX;

- yMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TOUYKA, IPSIMasi, TNIOCKOCTb,
IPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKHH yroi, IBYrpaHHbIM yroj, TpeXIpaHHbI yroi,
nepeceKaroIuecs, MapauiesIbHbIe U CKPEIINBAIOIIUecs IPsMbIE, TapauIeIbHOCTh U
NEePIEHANKYISPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJI MEXY IPSIMBIMU, YTOJI MEXY
NPSIMOH U TUTOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMH;, YMEHHE HCIIOJIb30BaTh MPH
peLIeHNH 3a]]a4 U3y4eHHbIe (DaKThl U TEOPEMBbI IUTAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepsl 00BEKTOB B OKPYKAIOIIEM MHPE; YMEHHE OTIEPHPOBATH TOHATUSIMH:
MHOT'OT'pPaHHHK, CEY€HUEe MHOTOTPaHHUKA, TPABUIILHBIA MHOTOTPAaHHUK, MPU3Ma,
nupamMuia, GUrypa v IOBEpXHOCTh BpallleHHs, IIWJIMHIP, KOHYC, IIap, chepa,
pa3BepTKa NOBEPXHOCTH, CEUEHUS] KOHYCA M LIMJIMHPA, MapajuIeIbHbIE OCH WIH




OCHOBAHMUIO, CEUEHHE 111apa, INIOCKOCTh, Kacarolasics chepbl, HUINHAPA, KOHYCA;
YMEHHUE CTPOUTH CEYCHNE MHOTOTPAHHUKA, H300pakaTh MHOTOIPaHHUKH, (GUTYPBI U
MOBEPXHOCTHU BPALLECHUS, UX CEYEHHUS, B TOM UHUCIIE C IOMOILBIO MIEKTPOHHBIX
CPEZCTB; YMEHHUE MPUMEHSATh CBOWCTBA T€OMETPUUECKUX (PUTYpP, CAMOCTOSATEIBHO
(bopMyIHpOBaTh OIIPEACIICHUS U3Yy4aeMbIX (PUTYp, BBIIBUTaTh IMIIOTE3bl O CBOWCTBAX
U IPU3HAKaX T€OMETPHUECKUX (PUTYp, 0OOCHOBHIBATH WM ONPOBEPTaTh UX; YMEHUE
IIPOBOJUTH KJIacCU(UKaLUIO GUTYp IO PA3IUYHBIM IPU3HAKAM, BBIIIOJIHATD
HE0OXO0IMMBIE JOTIOJIHUTENbHBIE TIOCTPOCHUS;

-yMeTb CBOOOJIHO ONEPUPOBATH NOHATUAMM: IUIOIAAbL (GUTYpBI, 00BEM GUTYPBI,
BEJIMYMHA yTJIa, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEXKIY MPSIMBIMU,
paccTosiHuEe MEXAY IIIOCKOCTSIMH, IUIOIAAb c(hepbl, IUIOIab TOBEPXHOCTH
NUPaMU/IbI, TPU3MBI, KOHYCa, HWIMHIPA, 00beM Ky0a, IPSMOYTOJIBHOTO
napauesenunena, IupaMu/bl, IPU3MbI, HWIMHAPA, KOHYCA, 1apa; YMEHHE HaX0AUTh
OTHOIIEHHE 00BEMOB TOAOOHBIX (QUTYD;

- YMETh CBOOOJTHO OIIEPUPOBATh MOHATHIMU: JABHXKEHHE, TapaJlIeIbHbII IepeHoc,
CUMMETpPHS Ha IIOCKOCTH U B IIPOCTPAHCTBE, TOBOPOT, TPeoOpa3oBaHue mMog00us,
1o 100HbIe (GUTYpBl; YMEHUE paclio3HaBaTh PpaBHbIE U OJOOHBIE (PUTYPBI, B TOM YHCIIE
B IIPUPOJIE, UICKYCCTBE, apXUTEKTYpE; YMEHNE UCIIOJIb30BaTh T€OMETPUYECKUE
OTHOUIEHHUSI, HAXOAUTh FEOMETPUUECKUE BEIMUUHBI (AJIMHA, YTOJ, IJI01a/1b, 00BEM)
IPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3 PEAIbHON KHU3HH;

- YMETb CBOOOJIHO ONIEPUPOBATh MOHATHAMU: MPSIMOYTOJIbHAs CUCTEMa KOOpJUHAT,
BEKTOP, KOOpPAUHATHI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHHE
BEKTOpa Ha YUCJI0, Pa3JI0KEeHUE BEKTOPA M0 0a3ucy, CKaIsIpHOE IPOU3BEACHNUE,
BEKTOPHOE IIPOU3BEJEHHUE, YTOJI MEX1Y BEKTOPaMHU; YMEHHUE UCIIOJIb30BaTh BEKTOPHBIN
Y KOOPAMHATHBIM METOJ [l PEIIeHUs] TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 IPyTUX
y4eOHBIX IPEMETOB; ONIEpUPOBATh MOHATUAMU: MaTpuLa 2x2 u 3x3, onpenenurens
MAaTpHUILIbI, FEOMETPUUECKUI CMBICIT ONIPEAETUTENS;

- YMETb MOJEINPOBATh PEAJILHBIE CUTYallUN Ha SI3bIKE MATEMATUKH; COCTABIIATH
BBIPAXXEHHSI, ypaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI MO YCIIOBUIO 3a/1a4H,
HCCIIEI0OBATh MMOCTPOSHHBIE MOJIENH C HCIIOJIb30BAaHUEM afrapara ajreopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN pPe3yNbTaT; CTPOUTh MAaTEMAaTUYECKUE MOJIEIIN C
MIOMOUIBbIO0 TEOMETPUYECKUX MTOHATUH U BEJTMYHH, pEeLIaTh CBS3aHHBIE C HUMU
MIPAKTUYECKHE 3a/1a4H; COCTABJIATH BEPOSITHOCTHYIO MOJIETh M MHTEPIIPETUPOBATH
IIOJIyYEHHBIH PE3yJIbTaT; penaTh NPUKIAJHbIE 3a1a4l CPEACTBAMH MaTEMATHYECKOTO




aHaJu3a, B TOM YHCJIe COLMAIbHO-3KOHOMUYECKOT0 U (PU3MUYECKOIr0 XapaKTepa;

- YMEHME BBIOMPATh NOIXOAIINNA METOI AJIsl PELLIEHUS 3a7aul; IOHUMaHUe
3HAYMMOCTH MaT€MaTHKH B U3Y4YE€HUH NPUPOIHBIX U OOIIECTBEHHBIX IPOLIECCOB U
SBJICHUM; YMEHHE PACIIO3HABATh IIPOSBICHUE 3aKOHOB MaTEMaTUKU B UCKYCCTBE,
YMEHME IPUBOAUTH IPUMEPBI MATEMATHYECKUX OTKPBITUI POCCUICKON U MUPOBOM
MaTEeMaTU4YECKON HAyKu

OK 04.

O dexTnBHO
B3aUMO/ICHCTBOBATh
U paboTath B
KOJUIEKTUBE U
KOMaHj1e

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U
CaMOOIIPEIEIIEHUIO;

-OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENbCKOM, MPOEKTHOM
M COLIMAJIbHOM NCATCILHOCTH;
OBnazeHne yHUBEpCATbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) cOBMECTHAs e TEIIbHOCTD:

- IOHUMAaTh U UCMOJb30BATh
MPEUMYIIIECTBA KOMaHJHOM U
WHIUBUAYAIBHON paboOTHI;

- IPUHUMATH LIEJIM COBMECTHOU
JEATEIbHOCTH, OPTaHU30BbIBAThH
1 KOOPAMHUPOBATh JEHCTBUS MO
€€ IOCTHIKEHUIO: COCTABIIATh
IIJIaH JACVCTBUH, paCIpEaesTh
pOJIHA ¢ yU€TOM MHEHUU
Y4aCTHUKOB 00CYKIaTh
pE3yJIbTaThl COBMECTHOU
paboTHI;

- KOOPJIMHUPOBATh U BBIIIOJIHATH
paboTy B YCIOBHSIX PEabHOTO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3alMOJIEICTBYS;

- OCYIIECTBJIATH MO3UTHUBHOE

- YMETh OIIEPUPOBATh MOHATUAMU: CIIy4aiHbII OMBIT U CIlydaliHOE COOBITHE,
BEPOSTHOCTH CITY4allHOTO COOBITHUS; YMETh BBIUMCIIATH BEPOSITHOCTD C
UCIOJIb30BaHUEM I'pa)uueCKUX METOJIOB; IPUMEHATh (POPMYJIBI CII0XKEHUS U
YMHOXXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PaKTHI ¥ (POPMYJIBI IPU PELICHUH 3a/1a4;
OLIEHUBATh BEPOSATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4alfHIMU
BEJIMYMHAMU; YMEHHUE IPUBOIUTH IPUMEPHI IIPOSIBICHUSI 3aKOHA OOJIBIINX YHUCEN B
HIPUPOJHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATHIMHU: CTETIEHB C LIEJIBIM ITOKa3aTelleM, KOPEHb
HaTypaJIbHOM CTEINIEHU, CTEIIEHb C PAllMOHAIBHBIM [T0KA3aTeJIEM, CTEIIEHD C
JIEMCTBUTENbHBIM (BEIIECTBEHHBIM) IMOKa3aTeseM, JIorapudm uucia, CAHYC, KOCUHYC U
TaHT'€HC [IPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOIHO OIIEPUPOBATH MOHATHIMU: TpaduK GyHKINHU, 0OpaTHaAs GyHKIN,
KOMIO3ULUS QYHKIUH, TMHENHHas QyHKIM, KBagpaTH4Has GYHKLUS, CTeIIeHHas
(GYHKIHMS C IIETTBIM TOoKa3aTeseM, TPUrOHOMETpUUIECKHe PYyHKIIUU, 0OpaTHBIC
TPUTOHOMETpHUUYECKHE (DYHKIMHM, TIOKa3aTeNbHas U Jorapupmuueckas pyHKIUN; yMETh
CTpOUTH rpapuKu GYHKIUH, BBITOJIHATH IPeoOpazoBaHus rpaduKkoB GyHKIUI;

- YMETh UCIOJIb30BaTh rpauku (GyHKIMN AJI U3YUEHUs IPOLIECCOB U 3aBUCUMOCTEN
IIPU pElIeHUH 3aJa4 U3 IPYTUX y4eOHBIX NMPEIMETOB U U3 pealbHOMN KU3HH; BBIPAXKaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

- CBOOOJTHO OMEpUPOBATH MOHITUSIMU: YETHOCTh (DYHKIUH, IEPUOIUIHOCTh PYHKIINH,
OTPaHUYEHHOCTh (PYHKLIUU, MOHOTOHHOCTh (DYHKIIUH, SKCTPEMYM (YHKIIUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaUeHUsl QYHKIIUU Ha IPOMEKYTKE; YMETh POBOJIUTH
uccienoBaHue QyHKINU;

- YMETh UCTIONIb30BaTh CBOMCTBA U rpa@uKy GYHKIUHN 71 pelIeHHs] ypaBHEHUIH,
HEPaBEHCTB U 33J1a4 ¢ MapaMeTpaMu; U300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH
MHOX€ECTBA PEIICHUN YPABHEHUI, HEPABEHCTB U UX CUCTEM




CTPaTETHYECKOe MOBEJCHUE B
Pa3IMYHBIX CUTYALHSIX,
MPOSIBJISITH TBOPYECTBO U
BOOOpaxkeHue, ObITh
WHUIMATUBHBIM. OBIIaIcHUE
YHUBEPCAIbHBIMU
PEryIsSaTUBHBIMU JICHCTBHUIMU:
T') IPUHSITHE Ce0sI U IPYTHX
JIIONEN:

- MPUHUMATh MOTHUBBI U
apryMeHTHI IpYTUX JI0AeH npu
aHaJIM3e PEe3yJIbTaTOB
JESATEIIbHOCTH;

- MpU3HABaTh CBOE MIPABO U
MIpaBo JPYTHUX JIOJeH Ha
OIUOKHU;

- pa3BUBATh CIIOCOOHOCTH
MMOHUMATh MUP C TIO3UIIUU
JPYTOro 4YeoBeKa

K 1.2.
Ocy1iecTBIsTh
TEXHHYECKOE
o0OcyXKuBaHUE
aBTOMOOMJILHBIX
JBUrareiaeci
COIJIACHO
TEXHOJOTHYECKON
JIOKYMEHTAITUH.

IIK 1.3.
IIpoBOIUTE PEMOHT
Pa3IMYHBIX TUIIOB
JIBUTATENIEH B
COOTBETCTBHUH C
TEXHOJIOTHYSCKOM




JIOKYMEHTaIWi ‘ ‘

1.3. KosuyecTBO 4acoB HA OCBOEHHE MPOrPaMMbl THCIHIJIMHBI:
MaxkcumanbHas yaeOHast Harpy3ka oOydarormerocs: 266 4acoB, B TOM YHCIIe 00S3aTENbHON ayAUTOPHON YIeOHON HATPY3KH
oOyuaromierocs 248 4acos.



2 CTPYKTYPA U COAEPKXAHME YUYEBHOI'O IIPEJIMETA

2.100béM yuyeOHOIo peaMeTa U BUAbI y4eOHOH paboThl

Bupa yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHONM MPOrpaMMBbI AW CHHUIIJIMHbBI 266
B T.4.

OcHoBHOe coJep:kaHue 252
B T.4U.

JIEK[IUOHHBIE 3aHATHUS 126
IIPAaKTHUYECKUE 3aHATUS 124
IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKAHNE 28
B T.U.

MPAKTUYECKUE 3AHATUSA 28
CamocrosiTeibHasA padoTa o0y4yarommxcst 8
I[IpomexyTouHas aTTeCTALMA — IK3aMeH




2.2. TemaTH4YeCcKHUil MJIAH U COJAep:KaHHe y4eOHOro mpeaMera «MaTreMaTHKa

Ne paznena, Tembl Coaep:xanue yueOHOro MaTepuaJia u (popMbl OPraHu3alUM AeATeIbHOCTH Oo0bem Koapl 001ux u
o0y4Jarouuxcs B npogeccuoHAIbHBI
gacax X KOMIeTeHUMH,
¢opMmupoBanuio
KOTOPBIX
crnoco0cTByeT
3JIEMEHT
MPOrpamMMblI
Paznen 1. 12 OK1
IHoBTOpPEeHME Kypca Conep:xanue y4e0HOro MaTepuajia 6 OK 4
MAaTeMaTHKH OCHOBHOM | [[eu 1 3a/1aun MaTeMaTHKH TIPH OCBOSHHH TIPOMECCHH [IK'1.2
HIKOJIBI IpaKkTHYecKue 3aHsATHSI 4 HK 1.3
Uwcrna v BEIYMCIICHUS. BripaskeHus U UX MpeoOpa3oBaHusl.
VYpaBHeHns 1 HepaBeHCTBAa. CUCTEMBI ypaBHEHUI
BxoJiHOM KOHTPOJIb
CamocrosiTesbHast padoTa: 2
HomarmnHsis pabota mo Teme: «YpaBHEHHsST U HEPaBEHCTBa»
IpodeccnonaaibHO OPHEHTHPOBAHHOE COlEP:KAHIE 2
[IpakTHKO-OpUEHTUPOBAHHBIC 3a/1a4K B TipodeccuH (11/3)
[porenTs! B npodeccnoHaibHbIX 33a4ax mo mnpodeccuu (11/3)
Paznen 2 16 OK 1
Ipsmble 0 Cojep:kanue yueOHOI0 MaTepHaa 12 OK 4
K 1.2
MK 1.3

15




MJIOCKOCTH B
NMPOCTPAHCTBE

OcCHOBHBIC MOHATHS CTepeoMeTpuu. PacnonokeHre mpsiMbIX U TNIOCKOCTEH
[TapannenbHOCTD NPSAMOM U TUIOCKOCTHU. YTOJ MEXY NPSMOM U IMJIOCKOCTHEO
[TapannensHOCTh MOCKOCTEH. [lapannensHoe MPOSKTUPOBAHKE
[TepneHAMKYISIPHOCTD MPSMBIX, IPSAMOM U TI0CKOCTU [lepneHANKYIIpHOCTD
mockoctel. IlepneHauKysp U HaKJIOHHAs

Teopema o Tpex meprneHInKyIIpax

IIpakTH4yeckne 3aHATUA

Pemenue 3amau
KontponbsHas pabota «I[IpsMbIe ¥ IITIOCKOCTH B TPOCTPAHCTBEY

12

CamocrosiTeibHasi padora:

1. Perrenue 3ananuii o teme: «B3anMHOE paCcIIoNIOKEHUE TIPSIMBIX B IIPOCTPAHCTBE
2. Tloroputh Teopemy ITudaropa
3. BelyuuTb onpe/eseHus, Ipu3Haky, (POPMYIUPOBKY TEOPEMBI O TPEX MEPICHIUKYIISIpax

HpO(l)eCCI/IOHaJ'II)HO OPHUECHTUPOBAHHOC COACPIKAHUE

3amaun ¢ rpaUecKUM MpeACTaBICHIEM JaHHBIX 10 TeMe « Tpancmopt (11/3)

Pa3znen 3
Koopannarel u
BEKTOPHI B
NpPOCTPaHCTBE

14

Conep:xanue y4e0HOro MaTepuajia

I[eKapTOBLI KOOpAWHAThI B ITPOCTPAHCTBE. Paccrosnue MCXKAY ABYMsS TOUKaMU

BekTopsl B IpOCTpaHCTBE

VYron mexny Bekropamu. CKaJIsIpHOE IIPOU3BEJCHIE BEKTOPOB

Paznoxxenue Bektopa

10

IIpakTHyeckue 3aHATHS

Perenue 3agau
KouTposnbHas pabora «KooparHATBI U BEKTOPHI B IPOCTPAHCTBE

OK 1
OK 4
K 1.2
IIK 1.3

16




CamocrosiTeibHAsE padoTa:

1. Perrenne ynpaxueHuil 1o teme: «BeKTops»
2. lomamusist pabora mo teme: «KoopauHaTel BeKTOpa»

Pa3nen 4
OcHoBBI
TPUTOHOMETPHH.
TpuroHomerpuieckue
GyHKIMH

34

Coaep:xanue yueOHOT0 MaTepuajia

Tpuronomerpuueckue GyHKIUH IPOU3BOIBHOTO yIUIa, ynciaa. PagnaHHas u rpagycHas Mepa yria.
Oynkynu, ux cBoiictBa. CiocoOsl 3aganus GyHkuuid. Tpuronomerpudeckue QyHKIMH,UX CBOUCTBA
u rpaduku. OOpatHbie TpuroHoMeTpruieckne GyHKIH. CIIoco0B! PeIIeHHS TPUTOHOMETPUIECKIX
ypaBHEHUI

16

l'[paRanecmle 3aHATUSA

OCHOBHBIE TPUTOHOMETPHYECKUE TOXIeCTBA. DOPMYIIBI IPUBEICHUS

CuHyc, KOCHHYC, TAHT€HC CyMMBI M Pa3HOCTH JIBYX yriioB. CHHYC M KOCHHYC JBOMHOTO yTJIa.
®DopmyIel TOJOBUHHOTO yriia. [Ipeobpa3zoBanue rpadikoB TPUTOHOMETPHUYESCKHUX (DYHKIIHHA.
IIpocreiinine TPUrOHOMETPUUECKUE YPABHEHUS

KonTponbnas padota «OcHOBEI TpUroHOMeTpHH. TpUroHOMETpHUYECKHe (QYHKINI)

16

CamocrosiTeibHast padora:

1. IloctpoeHue rpagKOB TPUTOHOMETPUUECKUX (QYHKIHI»
2. Jlomaminss padota o Teme: « TpUroHOMeTpUYecKrue YpaBHEHUS

HpO(l)eCCHOHaJILHO OPHUEHTHUPOBAHHOEC COACPKAHUEC

OnwucaHne NpOU3BOACTBEHHBIX IPOLIECCOB C MOMOLIBIO IpadukoB GpyHKIMH (11/3)

OK'1
OK 4
K 1.2
I[K'1.3

17




Paspen S 26 OK 1
IpousBoanas Conaep:kanue y4eGHOro MaTepHuaJa OK 4
¢ynxnun, ee [TonsiTHE O penene Nocne10BaTENbHOCTH. JJIMHA OKPY>KHOCTH U IUIOIIAAb Kpyra KaK 10 IIK 1.2
NpUMEHEHHE npeiensl ocienosarenbHocTeil. [loustue npousoauoi. [poussoanbie hyukiuii. [lorsTreo TIK 1.3
HETPEPHIBHOCTU (PYHKIMH. METO] WHTEPBAaJOB.
IIpakTHYecKue 3aHATHS 12
[IpousBoansie cymmbl, pazHocTU. [Ipon3BoaHbIE TPOU3BEACHUS, YaCTHOTO. IIpon3BoaHbIE
TpuroHoMeTpuieckux ¢pynkuuii. [IponsBognas cioxHON QyHKIMH. [ eOMETpUIECKHIT CMBICIT
MPON3BOJHOM. Y paBHEHHE KacaTeIbHOH K rpaduky dyHkunn.duzndyecknii cMbICI NEPBOH U
BTOpPOM MPOU3BOIHOM
MOHOTOHHOCTD pyHKIMU. ToukH 3KCTpeMyMEl. McciieoBanne pyHKINH U TOCTPOCHUETPa(QUKOB.
HaunbGonpmee n HanMeHbIiee 3HAYSHUS (PYHKIIAN
KontponbHas padota «IIpousBogHas QyHKIHMH, €€ TPUMEHCHHE)
CamocrosiTeibHasE padora: 1
Pemenwne 3amaud o Teme: «lIpruMeHeHne MTPON3BOAHON K MCCIIETOBAHUIO (DYHKITUID
IIpogeccnonaIbHO OPMEHTHPOBAHHOE CO/IeP:KAHHE 4
[IpuMeHenne TPOU3BOAHON B MPO(GECCHOHATIBHBIX 3a/a4aX TEXHOIOTHIecKoro npoduist (11/3)
HaxoxaeHne onTUMaabHOTO pe3yiibTarta B 3a/1a4ax 1o npodeccuu (11/3)
Paznen 6 42 OK 1
Muororpannukn u | Cojepxanue yueGHOTo MaTepuaa 14 | OK4
TeJ1a BpalleHUs Bepuumnsl, peOpa, rpaHi MHOTOrpaHHHKa. [Ipu3Ma, ee cocTaBstoniue, ceueHue. [psmas u gﬁ }g

npaBuibHas npusMel. [lapannenenunen, ky6. Cedenue kyoa, mapauienenunena. [ lupamuaa,ee
cocTaBIIsifoNINe, ceueHue. [IpaBunpHast mupamuia. Y cedennas nmupamuaa. CUMMETpus B KyOe,
napaienenuiesae, npusMe, nupamuae. IIpaBunbHble MHOTOIpaHHUKH, UX cBoiicTBa. [lonsaTHe 06

00beMe Tena. OTHoIEeHE 00BbEMOB ITOIO00OHBIX TEN
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IIpakTHyeckue 3aHATHS

[NocTpoeHue ceueHmii MHOTOTpaHHUKOB. BOKOBas M MoJTHAS MOBEPXHOCTH MPU3MBL, ITUPAMUJIBL.
Hunuuap, ero coctapistone. CeueHUe MUITHHPA

Konyc, ero cocramstonie. Ceuenne Konyca. Y ceueHHbI koHyc. CedeHne yceueHHoro konyca. lap u
cepa, nx ceuenus. [Inomanm moBepxHocTel MIIHH/PA U KOHYca. OOBeMBIMHOTOTPAaHHUKOB. OOBEMBI
MUIAHApa U KoHyca. O6bem mapa, iomans cheps

KonTponbsHas pabota « MHOTOTpaHHUKH U TEJIa BPAILICHUS

20

CamocrosiTeibHasi padora:

Pemienue 3amay Ha BBIYMCIIEHME IUIOLIAJEH IMOBEPXHOCTEH MHOTOIPaHHUKOB
Pemienue 3amay Ha BBIYMCIEHUE IUIOLIAJEH MOBEPXHOCTEHN TEJNBPAILLICHUS.
Pemenne 3amau Ha BeUMCIIEHHWE OOBEMOB MHOTOTPAHHHUKOB

HpO(l)eCCHOHaJ'leO OPHECHTUPOBAHHOC COICPKaHUE

['eomeTpryeckue 3a1a4u 1o npodeccun

Pacyer 00beMa BMECTUMOCTH BEIIECTB (11/3)

Paspgean 7
IlepBooOpa3nas
(pyHnkuuu, ee
npuMeHeHue

14

Conep:xaHnue y4eOHOro MaTepuaJjia

[TepBooOpa3znas ¢hynkuuu. [IpaBrna HaxoxaeHuUs epBooOpasHbIX. [loHsTHE 00
ONpEAEICHHOM HHTErpase KaK IJIOAad KpUBOJIUHEWHOM Tpanenun

IIpakTuyeckue 3aHATHS

Haxosxnenus neppooOpasubix GyHkimu. [Inomaas kpuBonuHeitHo# Tpanenuu. Gopmyia
Herorona — Jle#tOnuma. HeornpeneaeHHbIH U ONpeIeIeHHbI HHTETPAJIbI
KontponbsHas padota «IlepBoobpasHast GpyHKUNH, €€ TPUMEHEHUE

OK 1
OK 4
K 1.2
IIK 1.3
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IIpodeccuoHaIbHO OPMEHTHPOBAHHOE CO/IePKAHME 4
[TpumeHenus MHTErpaa B 3a/1a4ax MpohecCHOHATLHON HANPaBIECHHOCTH (11/3)
Pa3nen 8 12 OK 1
Crenenu u kopun. | Cojpepkanue yueOHOro MaTepuaa 8 OK 4
Crenennas ¢pynkums | Kopens n-oit crenenu u ero cpoiictBa. CteneHHas (yHKIHs, €€ CBOHCTBA [IK 1.2
I[MpakTuyeckune 3aHATHSA 4 K 1.3
[IpeoOpaszoBanue BhIpaXE€HUN ¢ KOPHAMHU N-0i creneHr. CBOMCTBA CTENIEHHU C palliOHATIBLHBIM
U JICHCTBUTENBHBIM MOKa3aTesIMU. PerieHre uppanroHaabHbIX YPaBHEHUH 1 HEPABEHCTB
Konrponsnas padora «CteneHHas GyHKIHI»
Pa3nen 9 16 OK 1
Ioka3aTeabHas Conep:kanue yueOHOIo MaTepuaJia 12 | OK4
byHxuus [TokazarenbHas ¢pyHKIHA, ee cBorcTBa. Knaccuukanus mokazaTelbHbIX YpaBHEHHH. IIK 1.2
[Ipocreiimume noka3aTenbHbIE HEPABEHCTBA 1K 1.3
I[pakTuyeckune 3aHATHS 4

Pemenue noka3arenbHbIX ypaBHEHUN U HepaBeHCTB. CHCTEMBI TOKA3aTENbHBIX YPaBHEHUN
Kontponsnas pabdora «IlokazatenbHast (yHKIHSD
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Paznen 10 18 OK 1
Jlorapu¢pmer. Copaepxanne yueOHOro MaTepuasa 14 OK 4
Jlorapagmmrieckas Jlorapudwm uncna. [lecssTuaHblii 1 HaTypabHBIN ToraprdMel, grcio e. CBoiicTBa oraprumMoB. IIK 1.2
bymiust Omnepauus norapupmupoBanusi. O6patHas QyHKus, ee rpaguk. CUMMETPHIOTHOCUTENHEHO K 1.3
npsiMoit y=x. Jlorapudmuueckas Gynkuus, ee cBoiictBa. Knaccudukamnms nmorapupMuaeckinx
YpaBHEHUI
IIpakTH4yeckue 3aHATHS 4
Brruncnenne u cpaBHenne norapudmos. [lepexon k HOBoMy ocHOBaHHIO. Perienne rorapudMmdecknx
ypaBHEHHUH U HEPABEHCTB.
KonTponbras padora «Jlorapudmudeckas GyHKITHS
CamocrosiTeibHast padora
Jlomarnsist pabora mo Teme: «CBoiicTBa JIOrapru(hMOB» 1
IpodeccnonaaibHO OPHEHTHPOBAHHOE COlEP:KAHIE 2
[Tpumenenune morapudmudeckor GyHKIHH B TPOPECCUOHATBLHON AEITEIHHOCTH (T1/3)
Paznen 11 18 OK 1
JIeMeHTBI Conep:xanue y4e0HOro MaTepuajia 8 OK 4
KOMOMHATOPHKH, OcHOBHBIE MOHSTHSI KOMOHHATOPUKH COOBITHE, BEPOSITHOCTH COOBITHS K 1.2
CTATHCTHKA 1 IpakTnyeckne 3aHATHS 6 K 1.3
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TEOPUH Pemenne komOuHaTopHbIX 3a1a4. CI0XKEHUE U YMHOKEHHE BEPOSITHOCTEH
BepOSITHOCTeH JuckpeTHas cilydaiiHasi BEIMYMHA, 3aKOH €€ PaCIIpeAcIICHUs
KontponbHas pabota «31neMeHTH KOMOWHATOPUKH, CTATUCTUKU M TEOPUU BEPOSTHOCTEW
IIpodeccnoHaJIbHO OPUEHTHPOBAHHOE CO/IEPKAHUE 4
BepositHOCTH B 331a4ax o npodeccu (11/3)
[IpencraBienue qaHHBIX. 33124l MaTeMaTHYECKOM CTAaTUCTUKH B mpodeccun (11/3)

Paznen 12 14 OK'1
YpaBHenust u Conaep:kanue y4eGHOro MaTepHaJa 8 OK 4
HepaBeHcTBa PaBHOCMIIBHOCTE ypaBHEHUH 1 HepaBeHCTB. O0IIMe METOAbI pelleHus ypaBHeHui. I padudeckuii metox 1K 1.2

peuieHus! ypaBHEHUN MK 1.3
IIpakTHYecKkue 3aHATHSA 6
YpaBHEHUs U HEPABEHCTBA C MOAYJIEM. Y paBHEHUS U HEPABEHCTBA ¢ TapaMmeTpaMu. CUCTEMBI

YpaBHEHUH U HEPABEHCTB, pellaeMble rpadruuecKu

KonTponbHas pabora «YpaBHEHUS 1 HEPABEHCTBA

IIpodeccnoHaIbHO OPHEHTUPOBAHHOE CO/IEPKAHUE 1
TexkcroBble 3a1auu (ABIOKEHUE, pab0Ta, IPOU3BOIUTEIILHOCTD) (11/3)

Bcero

JleKuOHHBIE 3aHATUS 124
I[IpakTHYecKue 3aHATHSA 124
CamocTrosiTesibHasi BHeAyIMTOPHAsA padoTa 12
IIpomesxxyTouHas arTecTanus B popMe IK3aMeHA 6
Hroro 266




3. YCJIOBUS PEAJU3ALIMM ITPOT'PAMMBI YYEBHOM
T CHUTIIIAHBI

3.1. Peanuszanmss mnporpaMMbl JUCHUILUIMHBI TpPedyeT HAJIMYHUSA
y4eOHOro kabuHera «MaremMaTukay.

Obopyodosanue yuebHo2o kabunema:

- MOCAI0YHBIC MECTA M0 KOJIMYECTBY O0YyJarOIIIXCS;

- pabodee MecTo MpemnoIaBaTes;

- KOMIUTIEKT Y4eOHO-HATISTHBIX TTOCOOMIA;

- KOMIUTEKT 3JICKTPOHHBIX BHICOMATEPUAJIOB;

- 3aJIaHus JJIs1 KOHTPOJIBHBIX PalboT;

- podecCHOHaTEHO OPUEHTUPOBAHHBIC 3a/1aHNUS,

- MaTepHabl IK3aMeHa.

Texnuueckue cpedcmea 00yyeHU.

- MEePCOHANIBHBIN  KOMIIBIOTEp C  JIUIEH3UOHHBIM  MPOTPAMMHBIM
oOccIecueHNEM;

- IPOEKTOP C IKPAHOM.

3.2. HudpopmanuoHHOe 0OecriedeHUE PeaTu3alu NPOrPpaMmMbl

3.2.1. OcHOBHBbIE IEYATHbIEC U3AAHUS

I. AnekcannpoB, A.JI. Maremaruka: anrebpa W Hayana
MaTeMaTUYeCcKoro aHanusa, reomerpus. l'eomerpus. 10 kmacc. YrinyOnéHHbIN
ypoBenb/ A.Jl. Anexcannpos, JI.A. Bepuep, B.W. Peoxuk. — M.: «IIpocBemienuey,
2022. — 257 ¢. — ISBN: 978-5-09-099462-0/ TekcT: HEeNoCpeACTBCHHBIH;

2. AnekcangpoB, A.Jl.  Maremaruxka: anrebpa W Havaia
MaTeMaTU4YeCcKoro aHanusa, reomerpus. I'eomerpus. 11 kmacc. YrinyOnéHHbIN
ypoBenb/ A.Jl. Anekcanapos, JI.A. Bepuep, B.W. Peokuk. — M.: «IIpocernienuey,
2022. — 257 ¢. — ISBN: 978-5-09-099463-7/ TekcT: HENOCPEACTBCHHBIIH;

3. MopakoBuu A.I'. Anrebpa um Hadajga mMareMaThHdeckoro aHamuza. 10
Kjacc. Y4yeOHUK (0a30BbId U yriiyOseHHbIH ypoBHH). B 2-x 4. Yacte 1/ ATl
Mopakosuy, I1.B. Cemenos, JI.O. [lenumena, JI.M. 3BaBuu, T.A. Kopemkona,
T.H. Mumyctuna, A.P. Ps3anoBckuii - M.: Muemo3una, 2022. - 455 c¢. — ISBN:
978-5-346-04755-1/ TekcT: HEMOCPEACTBEHHBIH;

4. MopakoBuu A.I'. AnreOpa um Hadajga MareMaTHdeckoro aHamuza. 10

Kjacc. Y4yeOHuK (0a30BbId U yriyOneHHbI ypoBHH). B 2-x 4. Yacte 2/ AT
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Mopakosuu, I1.B. Cemenos, JI.O. Jlenumena, JI.U. 3BaBuu, T.A. Kopemikosa,
T.H. Mumyctuna, A.P. Ps3anoBckuii - M.: Muemo3una, 2022. - 351 c. — ISBN:
978-5-346-04755-1/ TekcT: HEMOCPEACTBEHHBIN;

5. Mopakosuu A.I'. AnreOpa m Hadana mMaTeMaTH4eCKoro aHamuza. 11
Kjacc. Y4yeOHuK (0a30BbId W yriyOneHHbI ypoBHH). B 2-x 4. Yacte 1/ AT.
Mopakosuu, I1.B. CemenoB, JI.O. Jlenumena, JI.M. 3BaBuu, T.A. Kopemikona,
T.H. Mumyctuna, A.P. Psa3anoBckuii - M.: Muemo3una, 2022. - 319 c. — ISBN:
978-5-346-04653-0/ TekcT: HEMTOCPEACTBEHHBIN;

6. MopakoBuu A.I'. AnreOpa u Havajga MareMaTH4ecKoro aHamusa. 11
Kkjacc. YueOHUK (0a30Bbld M yrayOneHHbI ypoBHHM). B 2-x 4. Yacte 2/ A.T.
Mopakosuu, I1.B. CemenoB, JI.O. Jlenumena, JI.M. 3BaBuu, T.A. Kopemikona,
T.H. Mumyctuna, A.P. Ps3anoBckuii - M.: Muemo3una, 2022. - 264 c. — ISBN:
978-5-346-04653-0/ TekcT: HEMOCPEACTBEHHBI

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH
1. Bcepoccuiickue uHTepHeT-onuMmnuanel. - URL:  https://online-

olympiad.ru/ (nata oopamenus: 02.08.2023). - TekcT: 2IeKTPOHHBIN;

2. Enunas xomnexuust nudpoBbix oOpa3zoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru/ (mata oOpamenus: 10.07.2023). - TekcT:
AIEKTPOHHBIN;

3. [Topran Math.ru: 6ubmuoreka, MeauaTeka, OJMMIIHAIbI, 3a7a4H,
HAay4HblE  IIKOJIBI,  Y4YMTEIbCKasg,  MUCTOpPUA  MATEMATUKHU. - URL:

https://math.ru/copyright/ (nara obpamenus: 15.08.2023). - TekcT: 2IeKTPOHHBINH;

4. Hayunas AJIEKTPOHHAS oubMoTexa (HOB). - URL:
http://www.elibrary.ru (nata oopamenus: 12.07.2021). — TeKCT: 2IEKTPOHHBI;

5. OtkpeiThlii KOJUIEK. Maremaruka. - URL: https://mathematics.ru/
(mara obpamenus: 08.06.2023). - TekcT: 3IEeKTPOHHBIN;

6. denepanbHBIA HEHTP UHOOPMAITMOHHO-00Pa30BaTEIILHBIX PECYPCOB. -

URL: http://fcior.edu.ru / (nata obpamenus: 01.07.2023). - TekcT: 2JI€KTPOHHBIM.
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1. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOUI

JTUCHUATIIMHBI

KoHTposib ¥ oOllEHKa pe3yJlbTaTOB OCBOCHUS 0O0IIe00pa30BaTEILHOM

AUCHUIIIMHBI PACKPBIBAIOTCA YCPC3 JUCHUIIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHBIC

Ha ¢opMUpoOBaHHE OOIMUX U MPO(EecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COJEpKaHus y4eOHOTO MaTepuaia.

Oomasi/ npogeccuoHaIbHAs

KOMIIETCHIIMA

Paznen

Tun oneHOYHBIX MePONPUSI THI

OK 01. Beibupats crioco6b1
peuieHus 3a1a4
npogeccHoHaNbHON
JeATEeIbHOCTH NPUMEHUTEIEHO K

Ppa3JIMYHbIM KOHTCKCTaM

P1, P2, P3, P4, PS5,
PS5, P6, P7, P8, P9,
P10, P11, P12

TectupoBanue

YcrHbli onipoc

MatemaTuyecKuil AUKTAHT

WunuBuyansHas caMocTosATeIbHAS paboTa
IIpencraBneHne pe3yabTaToB NPaKTHYECKUX paboT
3amuTa TBOpYECKUX padboT

KonrponbHas padbora

Brmonaenune 9K3aMCHAITUOHHBIX Sa,I[aHI/Iﬁ

OK 04. D¢ddextrBHO
B3aMMOJCICTBOBATH U padOTATh B

KOJUJICKTUBEC U KOMaHAC

P1, P2, P3, P4, PS5,
P5, P6, P7, P8, P9,
P10, P11, P12

TectupoBanue

YerHbli onpoc

MatemaTuyecKuil AUKTAHT

WunuBuayansHas caMoCTOsSTeNbHas paboTa
IIpencraBnenne pe3yabTaToOB MPaKTHYECKUX paboOT
3amuTa TBOpYECKUX PaboOT

Kontponsnas pabora

BrinosiHeHHE SK3aMEHAIIMOHHBIX 3aJJaHU I

IIK 1.2. OcyecTBasTh
TEXHUYECKOE O0CITyKHUBAHHE
aBTOMOOHMIBLHBIX [[BPIFaTeHeﬁ

COIJIaCHO T€XHOJIOTHIECKOMN

P1, P2, P3, P4, PS5,
Ps, P6, P7, P8, P9,
P10, P11, P12

TectupoBanue
YcTHbli onpoc
MaremaTuueCcKuil AMKTAHT

I/IHZ[I/IBI/I,I[yaJ'ILHaH CaMOCTOATCIIbHAA pa60Ta

JIOKyMEHTAIHH. [TpencraBnenue pe3ynbTaTOB NPAaKTHIECKUX padoT
3amuTa TBOpUECKUX paboT
Kontponsnas pabora
BrinonHeHne 3K3aMeHaMOHHbIX 3aJaHni

TIK 1.3. P1, P2, P3, P4, PS5, TectupoBanue

TIpoBOIUTH PEMOHT pa3IUYHBIX
TUIIOB JIBUraTesel B
COOTBETCTBUH C

TEXHOJIOTMYECKON TOKYyMEHTALMH

P5, P6, P7, P8, P9,
P10, P11, P12

YerHbli onpoc

MaremaTuyecKuid AUKTAHT

WunuBuayansHas caMmocTosiTebHas paboTta
[IpencraBnenne pe3yabTaToOB MPAKTHYECKUX paboT
3amuTa TBOpYECKUX paboOT

Konrposnbnas padbora

BrinosiHeHHE SK3aMEHAIIMOHHBIX 3aJlaHA I
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