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1. TACIIOPT IPOT'PAMMBI YYEBHOM JUCOUTLTAHBI

MaremaTuka

1.1. O6sacTh NpUMEHEHHUSI IPOT PAMMBbI

[TporpaMmMa  y4eOHOW  JWUCUMIUIAHBI ~ SBJSIETCS  YacTblO  MPOTPAMMBI
MOATOTOBKM CIEHMATMCTOB CcpenHero 3seHa B cooreerctBun ¢ OI'OC CIIO mo
cnenmranbHocTl 09.02.07 WMHPOPMAUMOHHBIE CHCTEMbl M NPOTPAMMHUPOBAHUE —
IPOrPAMMHUCT.

1.2. MecTO AMCHUINIMHBI B CTPYKType€ NPOrPaMMbl MOATOTOBKHM CIELHAATUCTOB
CPEHETO 3BEHA

OOmeoOpazoBarenpHas JUCHMIIIMHA «Maremarnka» SBISETCS  00sS3aTeNbHON
4acThI0 0011e00pa30BaTENBHOIO MKJIA OCHOBHON 00pa30BaTENbHOM MPOrpaMMBl B
cootBeTcTBUM ¢ PI'OC no cnenmansrocTi 09.02.07 MH(pOpMAMOHHBIE CHCTEMBI
¥ TPOrPAMMUPOBAHKE - TPOTPAMMMUCT.

1.3. Hean u 3axa4¥ AUCHUIUVIMHBI — TPEOOBAHHMS K Pe3yJbTATAM OCBOCHUS
AUCHHUIVIMHBI
1.3.1. Ileau u 322494 JUCHUILIHHDBI

Hemn: Conepkanue nporpaMMmbl  00ME00PA30BATEILHON  TUCIUTIIUHBI

«MaremaTuka» Hamnpaejl€HO Ha JOCTUKCHHME PE3YJIbTATOB €€ M3YyYCHUs B
cootBeTcTBUM ¢ TpeboBanusimu DI'OC COO ¢ yuetoM mnpodeccrnoHATBHOM
HanpasieHHoctr OI'OC CIIO.

3apaum:
- (opmupoBarh TPEACTABJICHHUS O CONUAIBHBIX, KYJBTYPHBIX U

UCTOPUYECKHX (DAKTOPaxX CTAHOBJICHUS MAaTEMATUKH,

- (opmupoBaTh  OCHOBBI  JIOTHYECKOTO,  QJTOPUTMHYECKOTO |
MaTEeMaTHYECKOTO MBIITUICHUS,

- ¢opMupOBaTh YMEHHEC TPUMEHSTH TOJYYCHHBIE 3HAHUS TMPH PEUICHUM
Pa3IMYHBIX 3a7a4, B TOM YHCTIE MPOGECCHOHATBHBIX;

- (QopMupoBaTh  TpEACTABICHME O  MaTeMaTMKE KaKk  4YacTH
OOIIIeUEIOBEUECKOM KYIBTYPhl, YHUBEPCATIBHOM SI3bIKE HAyKH, TO3BOJISIONIEM
OTKCHIBATh M M3y4YaTh PeaibHBIC MPOIIECCHI U SIBJICHUS B TTOBCEIHEBHOM JKU3HU U B
npo(ECCUOHATIBHOMN ACATEIIBHOCTH.






MP 14 BBIABIATE NPUYMHHO-CIIEACTBEHHBIE CBSI3U U
aKTyaJU3UpOBATh 3a/1a4y, BBIIBUIaTh TUIIOTE3Y €€
pelIeHus1, HaXOOUTb apTyMEHTHI [JIs1 AOKA3aTeIbCTBA
CBOUX YTBEPXKACHUMH, 3aaBaTh MapaMeTPbl U KPUTEPUHU
peuieHus;

MP 15 ananu3upoBaTh MNOJYYECHHBIE B XO€ PELICHUS
337244 PEe3yNbTaThl, KPUTUYECKU OLIEHUBATh UX
JOCTOBEPHOCTD, TPOTHO3UPOBATE U3MEHEHHUE B HOBBIX
YCJIOBUSIX,

MP 18 ymeTb NEpEHOCUTD 3HAHUS B TO3HABATENBHYIO U
NPAKTUYECKYIO OOJIACTH KU3HENEATEIbHOCTH,

MP 19 ymeTs HHTETPUPOBATD 3HAHUS U3 PAa3HBIX
NpPEeAMETHBIX o0JacTel;

MP 20 BpiaBUTraTh HOBBIEC HJIEH, IPEIJIaraThb
OPUTHHAJIbHBIE TIOAXO/IbI U PELICHUS, K CITOCOOHOCTD MX
HCIIOJIb30BATh B MIO3HABATENBHON U COLUATIBHOMN MPAKTUKE

norapudpmuyeckas QyHKLUUS, TPHTOHOMETPHUYECKUE
¢byHkumu, obpatHble QYHKIUH, YMETh CTPOUTD TpadUKH
U3y4YeHHBIX (PYHKIIHH, HCIIOJIBb30BaTh rpapuKu pu
U3y4YEHHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a1a4
U3 APYTUX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeabHON
JKU3HH, BBIPAXKATh (POPMYJTAMU 3aBUCUMOCTH MEXKITY
BEJIMYNHAMUY,

ITP6 06 ymeTs pemaTh TEKCTOBBIC 3314l PAa3HBIX THUIOB (B
TOM YHCJIE Ha TIPOLICHTHI, TOJIX 1 YaCTH, Ha ABIIKEHHE,
padoTy, CTOMMOCTB TOBAPOB M yCIYT, HAJIOTH 33a4H 3
00J1acTH yIpaBJIeHUs JINYHBIMA U CEMEHHBIMU (PHTHAHCAMH);
COCTABJIATH BBIPAKEHUS], YPABHEHHsI, HEPABEHCTBA U MX
CHCTEMBI IO YCIIOBHIO 3371a4H, HCCIIENOBATh MOIYYEHHOE
peLIeHNe U OLEHNBATh PABAONOOOHOCTD PE3yJIbTATOB,;
ITP6 07 ymeTh onepupoBaTh NOHIATUSIMU: CpEHEE
apumernueckoe, MeauaHa, HAMOOJbIIIEE U HAMEHbINEES
3HAYEHHMs], Pa3Max, JUCIEPCHs], CTAHAAPTHOE OTKIOHEHHE
YHCIIOBOTO HA0Opa; yMETh U3BJIEKaTh, HHTEPIPETHPOBATH
UH(OPMALIUIO, TIPEACTABICHHYIO B TaOIHLAX, HA
auarpaMMax, rpadukax, OTpaXkarIyr CBOHCTBA pealbHbBIX
NPOILIECCOB U SIBJICHUH; MPENCTaBIATh HHPOPMALIHIO C
MOMOIIBIO TaOJIHI U THArpaMM; UCCIeIOBaTh
CTaTUCTHYECKHE JAHHBIE, B TOM YHCJIE C TPUMEHEHHUEM
rpapuuecKuX METOIOB U SJIEKTPOHHBIX CPENICTB,;

ITP6 08 ymeTh onepupoBaTh NOHIATUSIMU: CITy4ailHbIN OMbBIT
U CIy4aifHOe COOBITHE, BEPOSTHOCTD CIYYaifHOTO COOBITHS;
YMETb BBIYUCIISATH BEPOSITHOCTD C HCIIOJb30BAHUEM
rpadpuuecKux METOIOB; MPUMEHATh (POPMYIIBI CITOKEHHUS U
YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI 1
(bopMyJIBI TIPH PEIIEHUH 3a/1a4; OLIEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHI, 3HAKOMCTBO CO CITy4aiHbIMU
BEJIMYMHAMH, YMEHHE MTPUBOAUTDH PUMEPHI MOSIBJICHHS
3aKOHa OOJBLINX YHCEN B IPUPOIHBIX M OOIIECTBEHHBIX




SIBJICHUSIX

ITP6 09 ymeTh onepupoBaTh MOHATUSMU: TOUKA, NpsiMasi,
MJIOCKOCTB, IPOCTPAHCTBO, ABYTPAHHBIN YIOJI,
CKPEILIUBAIOIIMECS NPAMBIE, TAPAIIIEIbHOCTD U
NEPIEeHUKYISAPHOCTD MPSIMBIX U IJIOCKOCTEHN, YIol MEKAY
NPSIMBIMH, YTOJl MEXKIY MPSIMON U IJIOCKOCTBIO, YTOJ
MEXKAY MIIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 10 TUIOCKOCTH
paccTosiHUE MEXIY NMPSMBIMU, PACCTOSIHUE MEKAY
MJIOCKOCTSIMHU, YMEHHUE UCIOJIb30BATh MPH PELICHUH 3a7a4
U3y4eHHbIE (PAKTHI I TEOPEMBbI IUTAHUMETPUH, YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYIKAIOIIEro MHPA,

ITP6 10 ymeTh oneprupoBaTh NOHITUSIMU: MHOTOIPAHHUK,
CeueHre MHOTOTPaHHHKA, Ky0, mapaienenunen, mpusma,
nupamMuza, purypa u NoBepXHOCTh BPALIEHHUs, LIUIIMHD,
KOHYC, 1map, chepa, ceueHus purypsl BparieHus,
TUIOCKOCTb, Kacaromasicst Chepbl, IINHAPA, KOHyCa,
II0LIa/1b TOBEPXHOCTH MUPAMUbl, IPU3MBI, KOHYCA,
WINHIPA, TIOMAnb chepbl, 00beM Kyda, MPsiMOyTOJIbHOTO
napajuiesenunena, MMpaMubl, IPU3MbL, HTHJIUHAPA, KOHYCA,
mapa; yMeHue u300pakaTb MHOTOIPAHHUKH U
MOBEPXHOCTH BpalllEHUs, UX CEUEHHUsS OT PYKH, C TIOMOLIbBIO
YepTEeKHBbIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB;
YMEHHE Pacro3HaBaTb CUMMETPHIO B IPOCTPAHCTBE,
yMEHHE pacno3HaBaTh NpaBUJIbHbIE MHOTOTPAHHUKH,

ITP6 11 ymeTh onepupoBaTh MOHATHUSAMU: JBUXKEHHE B
NPOCTPAHCTBE, MOAOOHBIE (PUTYPBI B IPOCTPAHCTBE;
HCIIONIB30BATh OTHOLIECHUE MJIOLAeH MOBEPXHOCTEN U
00BpeMOB TOAOOHBIX (PUTYP TPU PELICHUH 337124,

ITP6 12 ymeTh BHIYUCISATE NT€OMETPUUECKHE BETUUNHbI
(mnmuHa, yrou, miomanb, 00beM, IJIOMAb IOBEPXHOCTH),
UCTIONB30BATh U3Y4YEHHBIE (POPMYJIIBI 1 METOIBL,

ITP6 13 ymeTh onepupoBaTh NOHIATUSIMU: MIPSIMOYTOJIbHAs
CHUCTEMa KOOPJMHAT, KOOPJAUHATBI TOUKH, BEKTOP,
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KOOPAHMHATBI BEKTOPA, CKAJSIPHOE MPOU3BEIECHUE, YTOJ
MEXKAY BEKTOPaMH, CYyMMa BEKTOPOB, IPOU3BECHUE
BEKTOpA HA YMCJIO, HAXOAUTh C MOMOIIBIO U3yUYE€HHBIX
(bopMyI KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSTHUE
MEXIy IByMsl TOUKaMHU;

I1P614 ymers BEIOMPATh MOAXOIAIINN U3YUEHHBIH METON
IJIs1 peLIEHUs 3a1a41, PACTIO3HABATh MAaTEMAaTHYECKUE

(bakTel 1 MaTEMaTHYECKHE MOJENN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSIX, B UCKYCCTBE, YMEHHE MPHUBOIUTD
MPUMeEPBl MATEMAaTHYECKUX OTKPBITHI POCCUICKON U
MHPOBOU MaTeMaTH4ECKON HAYKH,

IIPy 01 ymeTh onepupoBaTh NOHATHUIMU. ONPENEICHUE,
aKCHOMa, TeOpeMa, CIEACTBUE, CBONCTBO, IPU3HAK,
ZI0Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYIIMPOBKH, YMEHNE

(bopMyHpOBaTh OOPATHOE U TIPOTUBOMOJIOKHOE
yTBEP>KIAEHUE, MPUBOIUTL IPUMEPBI U KOHTP IPUMEPBI,
HCIOJIb30BaTh METOJ MaTeMaTHYeCKON HHAYKIIUHU;
MIPOBOJIUTD JOKA3ATENbCTBEHHBIE PACCY KICHU IPU
peLIeHnH 3a7a4, OLEHUBATh JIOTHYECKYIO MPaBUJIbHOCTD
PacCyKIaeHU,

ITPy 02 ymeTb onepupoBaTh NOHATUAMH. MHOXKECTBO,
MOAMHOKECTBO, ONEePaLMK HaJl MHOXKECTBAMU, YMEHUE
HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar 1Jis
OMNUCAaHUs PEANbHBIX MPOLECCOB U SIBJIEHUN MTPU PELIEHUN
3a/1a4, B TOM YHCJIE U3 IPYTHX YYeOHBIX MTPEIMETOB,;

TPy 03 ymeTh onepupoBaTh MOHATHIMU: Tpad, CBA3HBIN
rpad, nepeBo, UK, rpad Ha MIOCKOCTH, YMEHHUE 3aaBaTh

U OIUCBIBATH rpadbl Pa3IMYHBIMH CIIOCOOaMU,
UCTIOJB30BaTh Tpadbl P peIIeHUH 3a1ad,;

TPy 04 ymeTh CBOOOIHO OMEPHPOBATH MOHATHSIMH:

COUETaHHe, IePECTaHOBKA, YUCIIO COYETAHUM, YUCIIO
NepecTaHoBOK;, OMHOM HbIOTOHA;, yMEHNE TPUMEHATD
KOMOMHATOpHBIE (DAKThI U PACCYKIEHUS ISl PEIISHHSI




3a1a4;

IIPy 0S5 ymeTs onepupoBaTh NOHATHIMU. HATYPaJIbHOE
YHCJIO, LIeJI0€ YUCIIO, OCTATOK MO MOAYJIO, PALIUOHATIbHOE
YHCII0, UPPALIMOHAIBHOE YMCIIO, MHOXKECTBA HATY PAJIbHBIX,
LIEJIBIX, PALIHOHANIBHBIX, IEHCTBUTEIbHBIX YHCET, YMEHHE
HCTIOJIB30BATh MPU3HAKH EIUMOCTH, HANOOIBLTHHA OOIIHiHA
IeIUTeNb 1 HallMeHbllee 00IIee KPaTHOe, alrOPUTM
EBkinpa mpu pereHnu 3a1a4; 3HAKOMCTBO € Pa3IMYHbIMU
MO3UIMOHHBIMHA CUCTEMaMH CUHCIICHHS,

TPy 06 ymeTh CBOOOIHO OMEPUPOBATH MOHATHSIMH:
CTEIEHb C LIEJIBIM MTOKa3aTeNleM, KOPEHb HaTypaJbHOM
CTETIEHH, CTETIEHb C PAlIOHAJIbHBIM NIOKA3aTeNIeM, CTENICHb
C IeHCTBHUTEBHBIM MTOKA3aTeNeM, Jorapudm 4ncia, CHHYC
KOCHHYC U TAHT€HC POM3BOJILHOTO YHCIIA;

IIPy 07 ymeTh OonepupoBaTh NOHATUSIMU: TOXKIECTBO,
TOKAECTBEHHOE Npeodpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHOCTb YPAaBHEHUH, HEPABEHCTB U CHCTEM,
paLMOHATIBHBIE, UPPALIIOHABHBIC, IOKA3aTENbHBIE,
CTETIEHHbBIE, IOTapU(PMHUUECKUE, TPUTOHOMETPHUYECKHUE
ypaBHEHUs], HEPABEHCTBA U CHCTEMbI;, YMEHHUE PeLIaTh
ypaBHEHUS], HEPABEHCTBA U CUCTEMBI C TIOMOLIIBIO
Pa3INYHBIX PUEMOB; PELIaTh YPaBHEHUs, HEPABEHCTBA U
CHCTEMBI C MAPaMeTPOM; MPUMEHATb YPaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI ISl PEIIEHUS] MATEMATHIECKIX
3a1a4 v 33124 U3 pa3IMyHbIX 00JacTeil HAYKH U peasbHOM
KU3HH,

ITPy 08 ymeTh CBOOOHO OMEPHPOBATH MOHATHIMHU: IpadpuK
¢dbyHkumu, obpaTHas QyHKIHS, KOMIIO3ULMS (PyHKIUH,
nuHeNHas QyHKIUS, KBaapaTuiHas (PyHKIUS, CTENICHHAS
($YHKIMA ¢ IEeTBIM TIOKa3aTeneM, TPUrOHOMETPHUECKHE
¢byHKuMH, OOpaTHBIE TPUTOHOMETPHUECKUE (PYHKINH,
nokasareibHas U jorapupmudeckast QyHKUNH, YMEHHE
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cTpouTh rpaduka QyHKIHUH, BBIMOIHATE MPeoOpa3oBaHUs
rpadukoB QYHKUWH, YMEHHE UCTIONB30BATh TpaduKu
GYHKIUH 11 U3yYeHUs TPOLIECCOB U 3aBUCHUMOCTEH mpu
peLIeHNH 3a7a4 U3 IPYrux yaeOHbIX MPEIMETOB U U3
peanbHOH JKU3HHU, BRIpaKaTh (POPMyJIaMH 3aBUCUMOCTH
MEXIY BEIMYMHAMH, YMEHHE CBOOOIHO ONEPUPOBATH
MOHSATHUSIMH: YE€THOCTDb (PYHKLIUH, TEPHOANIHOCTD (QYHKIIHH,
OrpaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTD (PYHKLINH,
SKCTpeMyM (QYHKIIMH, HAaHOOJIbIIee 1 HAUMEHBbLIEEe
3HaueHne (PYHKLUUU Ha MIPOMEKYTKE; YMEHHE POBOAUTD

uccienoBanne QyHKINH; YMEHHE HCIOb30BaTh CBONCTBA U
rpaduku QyHKUUH U PELICHUs YPaBHEHUH, HEPABEHCTB U
3a1a4 ¢ mapaMeTpaMu; 1300pakaTh HA KOOPAUHATHON
MJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHUI, HEPABEHCTB U
UX CHUCTEM,

TPy 09 ymeTs CBOOOIHO ONEPUPOBATH MOHITHAMHU:
MIOCJIEIOBATENBHOCTD, apu(pMETHIECKast TPOrPECCHH,
reoMeTpHUecKas MporpeccHst, 0eCKOHEUHO yObIBaroIas
NpOrpeccus; YMEHUE 331aBaTh MOCIEIOBATEIBHOCTH, B TOM
YHCIIe C IOMOIIBIO PEKYPPEHTHBIX (popMy;

IIPy 10 ymeTh onepupoBaTh NOHATUSIMU. HEMPEPBIBHON
¢$yHKIMH, acHMOTOTHI Tpadrika GyHKINH, TIepBask U BTOpast

MPOU3BOIHAS (PYHKIIHH, TEOMETPUUECKUN U PU3NISCKUI
CMBICJI TPOU3BOIHOM, TIEPBOOOpa3HAas, ONPEACTICHHBIHI
UHTErpaj, yMEHNE HAXOJUTh aCUMIITOTHI rpaduka
(YHKIMU; YMEHHE BBIUUCIATH MPON3BOIHBIE CyMMBI,
MPOM3BEACHNUS, YAaCTOTHOTO M KOMIO3UIINH (DYyHKITUHA,
HAaXOJIUTh YPABHEHHSI KaCATENIbHON K rpaduKy GyHKIHH;
yMETb UCTOJIb30BATh POU3BOAHYIO JIsl HCCIIEIOBAHUS
(bYHKUMH, 11 HAXOXKIEHHST HAMTyUIIero PEeLICHUs
NPUKJIAJHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKUX U
bu3NIeCKHX 3a/1a4, IS ONPEIeNIEHHIs] CKOPOCTH U
YCKOPEHMS, HAXOANUTD TUIOLIaTu 1 00beMbl YUryp ¢




MOMOLIbIO UHTErpaa, IPUBOAUTH MPUMEPHI
MaTE€MaTUYECKOr0 MOJAEIUPOBAHUS C TOMOLIBIO
muddepeHnaIbHbIX YPaBHEHUH,

IIPy 11 ymeTh onepupoBaTh NOHATUSIMU. KOMILIEKCHOE
YHUCJIO, CONPSKEHHBIE KOMIIEKCHBIE YMCNIa, MOAYJIb U
apryMEeHT KOMIUIEKCHOTO YHcia, popMa 3armucu
KOMILIEKCHBIX YHceN (reOMeTpHUEeCcKasi,
TPUTOHOMETPUYECKast U anredpandeckasi), yMeTh
NPOM3BOIUTH apr(pMeTHIECKHE NEHCTBHS C KOMITJIEKCHBIMH
YHClIaMU; TPUBOJUTE PUMEPDI UCTIOIb30BaHUS
KOMILIEKCHBIX YHCEl,

TPy 12 ymeTh CBOOOIHO OMEPUPOBATH MOHATHIMH:
cpenHee apupMeTUIECKOe, MeTHaHa, HanbobIIee 1
HaVMeEHbIIIEE 3HAUYCHHUs], pa3Max, JUCIIEPCHs], CTAHIAPTHOE
OTKJIOHEHHE JIJIs1 ONIMCAHUS YNCJIOBbIX JAHHBIX, YMEHUE
HCCJIENOBATh CTATUCTUYECKUE TaHHbBIE, B TOM YUCJIE C
NPUMEHEHHEM IpapuIecKux METOIOB M 3JIEKTPOHHBIX
CpeAcTB; rpauIeCcKH UCCIENOBATh COBMECTHBIE
HaOJIFOICHNS C TOMOIIBIO AHArPaMM PacCEUBaHUS U
JIMHENHOH perpeccuy,

TPy 13 ymeTh HAXOOUTH BEPOSITHOCTH COOBITUH C
UCTIOJIb30BaHUEM I'paUIeCKUX METOIOB; IPUMEHSTh JJIsI
pewenHwust 3a7a49 (OPMYJIbl CIOKEHHUS U YMHOKEHHS
BEPOSITHOCTEH, (POPMYITy TIOJTHOH BEPOSTHOCTH, HOpMYITy
Bbepnysmu, komOnHaTOpHBIE (PaKTHI 1 (POPMYIIBL,
OLICHUBATb BEPOATHOCTH PEATbHBIX COOBITHUH, YMEHHE
ONepUpPOBATh MOHATUAMU: Clly4aiiHasi BEIMUYMHA,
pacnpeneneHne BEpOsiITHOCTEHN, MaTEMAaTUIECKOe
O’KMJIaHKE, NUCIIEPCHUs U CTAHIaPTHOE OTKJIOHEHUE
CJydaiiHON BENWYMHBI, (PYHKLUN paCTIpEeICHHs U
MJIOTHOCTH PABHOMEPHOIO, MOKA3aTENbHOIO U
HOPMAJIBHOTO pacHpeneeHui; yMEHNEe UCIIONb30BaTh
CBONMCTBA U3YYEHHBIX PAaCIpeNeNICHUN sl PeLIEeHNs 3a0a4,




3HAKOMCTBO C TIOHITHAMH: 3aKOH OOJIBIINX YHCEN, METOABI
BBIOOPOYHBIX UCCIIEAOBAHUI, YMEHNE PUBOIUTH TPHMEPHI
NPOSIBJICHUS 3aKOHA OOJBLINX YUCEN B IPUPOAHBIX U
00IIEeCTBEHHBIX SIBIEHUSX;

TPy 14 ymeTh cBOOOIHO OMEPUPOBATH MOHATHIMH: TOUKA,
IpsiMasi, MIOCKOCTb, MPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUN
yroJ1, IBYTPaHHbINA yroj, TPEXIPaHHbIN YIroJl,
NEPECEKAOINHUECS, TAPAIUIECIbHBIE U CKPEIIUBAIOLIUECS
IpsIMble, MapajIebHOCTD U MEPIEHIUKYIISIPHOCTD MPSMBIX
U MJIOCKOCTEH, YTOJI MEXAY NPSIMBIMH, YIOJ MEXAY NPsIMOI
U MJIOCKOCTBIO, YIOJI MEXKAY IUIOCKOCTSIMU, YMEHUE
UCTIONB30BATh MPH PEIIEHUH 331a4 U3yUeHHbIE (PAKThI U
TEeOpeMbI MNIAHUMETPUH; YMEHHE OLIEHUBATh Pa3Mepbl
OOBEKTOB B OKPY’KAIOIIEM MHPE, YMEHHE OTIEPHPOBATH
MOHSTUSIMU: MHOTOIPAHHUK, CEU€HHEe MHOIOTPaHHUKA,
NPaBUJIBHBII MHOTOTPAaHHUK, IPH3Ma, TUpamMua, Gurypa u
MOBEPXHOCTD BPALICHNUs, LWJIHHAP, KOHYC, map, cdepa,
pa3BepTKa NOBEPXHOCTH CEUEHUs] KOHyca U LIMJIMHAPA,
napauIeIbHbIE OCH MM OCHOBAHMIO, CEYCHHE 1Iapa,
IUIOCKOCTD, Kacaromasicss cepsl, HUINHIPA, KOHYCA;
YMEHHE CTPOUTh CEYCHHE MHOTOIPaHHHKA, H300paXaThb
MHOTOTPAaHHUKH, (PUTYPbI U IOBEPXHOCTH BPAILCHUS, UX
CEYeHMs], B TOM YUCJIE C IOMOLIBIO DJIEKTPOHHBIX CPEACTB;
yYMEHHE PUMEHSTb CBOWCTBA T€OMETPUIECKHX Puryp,
CaMOCTOSITENIbHO (POPMYJTUPOBATh ONPENETICHUS N3ydaeMbIX
¢buryp, BEIIBUTaTh TUNIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpuUYecKuX (puryp, 00OCHOBBIBATH UJIH OMPOBEPTATh
UX; YMEHHE MPOBOAUTH KIIACCU(PHUKAIHIO PUTYD TIO
Pa3JIMYHBIM MPU3HAKAM, BBIITOJIHATE HEOOX OIMIMBbIE
JOTIOJIHUTEJIbHBIE TOCTPOEHUS,;

IIPy 15 ymers cBOOOAHO OMEPUPOBATH MOHITHAMHU:
wiomanb Gurypsl, 00beM QUrypsl, BETHYHUHA YA,
pPacCTostHUE OT TOYKHU A0 MJIOCKOCTH, PACCTOSTHUE MEXAY




NPSMBIMH, PACCTOSTHUE MEXY TUIOCKOCTSIMH, TIJIOIIA b
cepbl, TUIOIAAb MOBEPXHOCTU MUPAMHIbI, IPU3MBI,
KOHyca, WINHApPa, 00beM Kyba, IpsSIMOYTOIBHOTO
napajuieNienunea, MIpaMubl, MPU3MbI, LIUJIMHAPA, KOHYCA,
1rapa, yMeHUe HaXOAUTb OTHOIIEHHE 00beMOB OAOOHBIX
duryp;

Ipy 16 ymers cBOOOIHO ONIEPUPOBATH MOHSITHSIMHU:
IBW)KEHUE, TTapaJuIeNIbHbIA EPEHOC, CHMMETPHS Ha
IUTOCKOCTH M B IPOCTPAHCTBE, MMOBOPOT, MPeodpa3oBaHme
nono0usi, monoOHbIe (PUTYPHI; YMEHUE PACIIO3HABATH
paBHBIE U IOJO0HBIE (PUTYPBI, B TOM YHCIIE B TPUPOLE,
UCKYCCTBE, apXUTEKTYpPe; YMEHUE HCIIOIb30BATh
reOMETPHUYECKHE OTHOIICHHUS, HAXOAUTb T€OMETPHUECKHUE
BEJIMYUHBI(JUTMHA, YTOJI, TUIOLIab, 00bEeM) NMPH PEeLICHUN
3a/1a4 U3 APYrux y4eOHbIX MPEIMETOB U U3 PealbHON
KU3HH,

Ipy 17 ymerb cBOOOIHO ONIEPUPOBATH MOHSITHSIMHU:
NpPSIMOYTOJIbHASL CHCTEMa KOOPAMHAT, BEKTOP, KOOPIUHATHI
TOUYKH, KOOPIUHATHI BEKTOPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOPA HA YUCIIO, PA3JIOKEHHE BEKTOPA IO
0a3ucy, CKasIpHOE MPON3BEICHNE, BEKTOPHOE
NPOM3BEACHNE, YTOJI MEXKAY BEKTOPAMH; YMEHHE
UCTIONIb30BaTh BEKTOPHBIA U KOOPIAWHATHBIA METOA AJIsI
peLIeHHs TeOMETPUYUECKUX 33124 U 33/1a4 JPYTUX yueOHbIX
NPEIMETOB,

IIPy 18 ymMeTs MOAEIMPOBATh PeAbHBIE CUTYyaLUU HA
SI3BIKE MATEMATHKH, COCTABIISITh BBIPAXKEHUS, YPABHEHHUS,
HEPaBEHCTBA U MX CHCTEMBI 110 YCJIOBHUIO 33/1a4H,
UCCIIEIOBATh ITOCTPOEHHBIE MOJIENH C HCIIOJIb30BAHHEM
ammapara anreOpbl, UHTEPIPETUPOBATH MTOJTyYSHHBIH
Pe3yJbTaT; CTPOUTh MATEMATUYECKHIE MOJIENN C ITOMOIIBIO
reOMETPHUYECKUX MOHSATHI U BEIMYHH, PEIIaTh CBSI3aHHBIE C
HUMH [TPAKTHYECKHE 33]]a4H1;, COCTABIISIT BEPOATHOCTHYIO

























nokaszarenpHass M Jorapupmudeckas (yHKUIUH, yMEHHE
crpouth rpaduka (PYHKIHHA, BBHIMOJHATH MpeoOpa3zoBaHUs
rpa¢pukoB (QYHKIUH, yMEHHWE WCIOIb30BaTh rpaduku
GYHKIUH 1)1 W3y4eHUs] MPOLIECCOB M 3aBUCUMOCTEH TpHU
pelmeHnn 3a7ad U3 Apyrux y4eOHBIX NPEIMETOB W U3
peanbHOH >KH3HH, BbIpaXaTb (popMysaMH 3aBUCUMOCTH
MeXy BEJIUUHNHAMY,

Py 12 ymers cBOOOAHO OMNMEPUPOBATH MOHATHUSIMH:
cpenHee apudMeTHYeCKoe, MenuaHa, HauOobliee U
HauMeHblllee 3HauU€HUs, pa3Max, JUCIEpCUs, CTaHIapTHOe
OTKJIOHEHHE JJil OMNMCAaHUs YHUCJIOBBIX [aHHBIX, YMEHHE
UCCJIEeNIOBaTh CTAaTUCTHYECKUE JAaHHblE, B TOM YHCJIE C
NpUMEHEHHEeM TrpadUIecKux METOIOB M 3JIEKTPOHHBIX
CpPEICTB,; rpaduygecku HCCJIENIOBATh COBMECTHbIE
HaOJFOIEHNSI C TIOMOLIBIO [HArpaMM pPAacCEUBAHUS M|
JIMHENHOH perpeccuy,

IIPy 18 ymerp MomenupoBaTh peanbHbBIE CUTyallMM Ha
SI3bIKE MAaTeMAaTHUKH, COCTAaBJISTb BBIPAXKEHMsS], YPaBHEHMs,
HEpPaBeHCTBA M MX CHCTeMbl IO YCJOBMIO 3aJauy,
UCCJIENIOBaTh IOCTPOEHHBbIE MOJENHU C HCHOJb30BaHHUEM
anmapara anreOpbl, HHTEPIPETUPOBATH  IMOJYYCHHBIH
pe3yJbTaT, CTPOUTh MAaTeMaTH4YEeCKHE MOJEIN C TOMOILIBIO
reOMeTPUYECKUX MOHATUN U BEJIMYMH, peIlaTh CBSI3aHHBIE C
HUMH TpaKkTUYeCKHe 3aJauyM; COCTABJSATb BEPOSTHOCTHYIO
MOJieJIb U HHTEPNPETHUPOBATb IOJYYEHHBIH pe3yNbTarT,;
pelaTh MpUKJIagHble 3a1a4 CPEACTBAMH MaTEMaTHYECKOrO
aHanu3a B TOM 4YHCJE€ COLMAJIbHO-3KOHOMMYECKOTrO U
(hU3MUECKOro XapakTepa,

TPy 19 ymeTrh BBIOMPATH TOIXOASIIHA METON JJISI PEIICHUS
3a/auy; MOHUMaHUe 3HAaYMMOCTH MaTeMaTUKU B U3Y4eHUU
NPUPOAHBIX W OOLIECTBEHHBIX MPOLECCOB M  SIBJICHHIA,
yMEHHE pacro3HaBaTh NPOSBIEHHE 3aKOHOB MAaTeMaTUKU B
HCKYCCTBE, YMEHHE MPUBOAUTL NPUMEPbl MaTeMaTHUYECKUX







nuHeWHas (YHKUMA, KBaapaTU4Has (PyHKIUS, CTETeHHas
$YHKOMA € LeNbIM TI0Ka3aTejleM, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHBIE TPUrOHOMETpUYecKHe (QyHKIUH,
nokaszarenbHass M Jorapupmuueckas (yHKIUH, yMEHHE
crpouth rpaduka (PYHKIHHA, BBHIMOJHATH MpeoOpa3zoBaHUs
rpa¢pukoB (QYHKUMNA, YMEHHE WCIOJb30BaTh Trpaduku
GYHKIUH 1)1 W3y4eHUs] MPOLIECCOB M 3aBUCUMOCTEH TpHU
pelmeHnn 3a7ad U3 Jpyrux Yy4eOHBIX NPEIMETOB U U3
peanbHOH >KH3HH, BbIpaXaTb (popMysaMH 3aBUCUMOCTH
MEXIY BEIMUNHAMUY,

Py 12 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
cpenHee apudpMeTHYEeCKOe, MenuaHa, HauOobllee U
HAVMEHbLIEe 3HAYCHUs, pa3sMax, JUCIEPCHs, CTAHAAPTHOE
OTKJIOHGHHE [UIsl OMNMCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIEIOBATh CTAaTUCTHYECKUE JaHHBbIE, B TOM 4YHCIE C
NpUMEHEHHEeM TrpaduIecKux METOIOB M 3JIEKTPOHHBIX
CpPEICTB,; rpaduygecku UCCIIEIOBATh COBMECTHBIE
HaOJFOEHNSI C TIOMOIIBI0 JHarpaMM pPacCEeUBaHHUS U
JIMHENHOH perpeccuy,

IIPy 18 ymerp MoaenupoBaTh peanbHbBIE CUTyallMM Ha
SI3bIKE MATEMAaTHUKH, COCTABIISATh BBIPAKEHUS, YpPaBHEHHUS,
HEPaBEHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/1a4H,
UCCJIENIOBATh IOCTPOEHHBbIE MOJENIU C HCIOJIb30BAHHEM
ammapara anreOpbl, HHTEPIPETHUPOBATH  MOJYYECHHBIN
pe3yJabTaT; CTPOUTh MAaTEMATHYECKHE MOJAEIH C MOMOIIBIO
re€OMETPHUYECKUX MOHATUH U BEJINYHH, PELIaTh CBSA3aHHBIC C
HUMH TPAKTUYECKUE 3a/1a4d; COCTABIISATH BEPOSTHOCTHYIO
MOJeNIb W HWHTEPIPETHPOBATH IMOJYYECHHBIH pPeE3yJIbTarT;
pewmarb NPUKIAIHbIE 3aJa4H CPEACTBAMU MAaTEMATHIECKOTO
aHaiM3a B TOM 4YHCJE€ COLIMAJIbHO-3KOHOMMYECKOTrO U
(hU3MUECKOro XapakTepa,

TPy 19 ymeTrh BBIOMPATH TOIXOASIIHA METON JJISI PEIICHUS
3a/1a4M;, OHUMAaHNEe 3HAYMMOCTH MAaTE€MAaTUKH B M3YYEHUH







KOCHHYC U TAHT€HC TPOM3BOJILHOTO YHCIIA;

TPy 08 ymers cBOOOAHO ONEPUPOBATH MOHATUSIMHE: rpad UK
¢byHkumnu, obpatHas QYHKUUSA, KOMITO3ULMS (DYHKIHUH,
nuHeWHas (YHKOMA, KBaapaTU4Has (PyHKIUS, CTETeHHas
$YHKOMA C LeNbIM TI0Ka3aTejleM, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHBIE TPUrOHOMETpUYeCKHe (QyHKIUH,
nokasarejbHass W Jjorapudpmuueckas (QyHKUUH, yMEHUE
crpouth rpaduka (PYHKIHHA, BBIMONHATH NMPeoOpa3OBaHUS
rpadukoB (QYHKOMIA; yMEHHE UCIONb30BaTh rpaduKu
($yHKUMHA 11 M3YYEHUs] MPOIECCOB M 3aBHCUMOCTEH NpHU
pelmeHnn 3a7a4d U3 Jpyrux Yy4eOHBIX NPEIMETOB U U3
peanpbHOH KHM3HH, BbIpaXKaTb (popMysaMu 3aBUCUMOCTH
MEXIY BEIMUNHAMUY,

Py 12 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMU:
cpenHee apuMeTHYECKOe, MenuaHa, HauOoybllee U
HAVMEHbLIEe 3HAYCHUs, pa3sMax, JUCIEPCHs, CTAHTAPTHOE
OTKJIOHGHHE [UIsl OMNMCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIEIOBATh CTAaTUCTHYECKUE JaHHBIE, B TOM 4YHCIE C
NpUMEHeHHEeM TrpaduIecKux METOIOB M 3JIEKTPOHHBIX
CPEICTB; rpaduygecku HCCIIEIOBATh COBMECTHBIE
HaOJFOEHNSI C TIOMOIIBI0 JHarpaMM pPacCEeUBaHHUS U
JIMHENHOH perpeccuy,

IIPy 18 ymerp MoaenupoBaTh peanbHbBIE CUTyallMd Ha
SI3bIKE MATEMAaTHUKH, COCTABIISATh BBIPAKEHUS, YpPaBHEHHUS,
HEPaBEHCTBA M WX CHCTEMBl IO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM
ammapara anreOpbl, HHTEPIPETHUPOBATH  MOJYYECHHBINA
pe3yJbTaT; CTPOUTh MAaTEMATHYECKHE MOJAEIH C MOMOIIBIO
re€OMETPHUYECKUX MOHATUH U BEJINYHH, PELIaTh CBSA3aHHBIC C
HUMH TPAKTUYECKUE 3a/1a4d; COCTABIISATH BEPOSTHOCTHYIO
MOJeNIb W HWHTEPIPETHPOBATH IMOJYUYEHHBIH pe3yJIbTaT;
pewarb NPUKIAIHbIE 3aJa4H CPEACTBAMUA MATEMAaTHIECKOTO
aHaIM3a B TOM YHCJIE COIHAIBHO-)KOHOMHYECKOTO M







CTETIEHb C IIeNbIM II0Ka3aTesieM, KOPEHb HaTypaJbHOU
CTETIEHH, CTETNeHb C PALMOHAIBHBIM [TOKA3aTeNIeM, CTETICHb
C IEHCTBUTENBHBIM MOKa3aTesIeM, JIorapudM Uncia, CUHYC,
KOCHHYC U TAHT€HC POU3BOJILHOTO YHCIIA;

IIPy 08 ymers cBOOOAHO ONEPUPOBATH MOHATUSIMHE: IpaduK
¢byHkumuu, obpatHast (QYHKLOUS, KOMIO3UIMA (DYHKIIHIA,
nuHeWHas (YHKOMA, KBaapaTU4Has (PyHKIUS, CTEreHHas
$YHKOMA € LeNbIM TI0Ka3aTejleM, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHBIE TPUrOHOMETpUYeCKHe (QyHKIUH,
noKasarejbHasi W Jjorapudmuueckas (QyHKIUH, yMEHUe
crpouth rpaduka (PYHKIHHA, BBIMOJHATH MpeoOpa3oBaHUs
rpa¢ukoB (QYHKOMIA; yMEHHE UCIONb30BaTh rpaduKu
($yHKUMHA 11 M3YYEHUs] MPOIECCOB M 3aBHCUMOCTEH NpHU
pelmeHnn 3a7a4 U3 Jpyrux y4eOHBIX NPEIMETOB U U3
peanpHOH KH3HH, BbIpaXXaTb (PopMysaMH 3aBUCUMOCTH
MEXIY BEIMYNHAMUY,

Py 12 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
cpenHee apudMeTHYECKOe, MenuaHa, HauOoyblnee U
HAVMEHbLIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTAHAAPTHOE
OTKJIOHGHHE [UIsl OMNMCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIENIOBaTh CTAaTUCTHUYECKUE JaHHBIE, B TOM YHCIE C
NpUMEHeHHEeM TrpaduIecKux MeETOIOB M 3JIEKTPOHHBIX
CPEICTB; rpaduuecku UCCIIEIOBATh COBMECTHBIE
HAOJFOEHNSI C TIOMOIIBI0 [JHAarpaMM pPacCEeUBaHHUS U
JIMHENHOH perpeccuy,

IIPy 18 ymerp MomenupoBaTh peanbHbIE CUTyallMM Ha
SI3BIKE MATEMAaTHUKH, COCTABIISATh BBIPAKEHUS, YpPaBHEHHUS,
HEpaBEHCTBA M WX CHCTEMBI IO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM
anmapara anreOpel, HHTEPIPETHUPOBATH  MOJYYECHHBIN
pe3yJbTaT; CTPOUTh MAaTEMATHYECKHE MOJAEIH C MOMOIIBIO
reOMETPHUYECKUX MMOHATUH U BEJINYHH, PELIaTh CBSA3aHHBIC C
HUMH TPAKTUYECKHE 3a/1a4M;, COCTABIISATH BEPOSTHOCTHYIO







IpUMEpPBl MAaTeMAaTHUYECKUX OTKPBITUH POCCHUICKOH U
MHPOBOUM MaTeMaTU4YE€CKON HAYyKH,

Py 06 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
CTETIEHb C IIeJbIM II0Ka3aTesieM, KOPEHb HaTypaJbHOU
CTETIEHH, CTETNEeHb C PALlMOHAIBHBIM TOKA3aTeNIeM, CTeTIeHb
C IENCTBUTENBHBIM MOKa3aTesIeM, JIorapudM Uncia, CUHYC,
KOCHHYC U TAHT€HC POM3BOJIbHOTO YHCIIA;

TPy 08 ymers cBOOOAHO ONEPUPOBATH MOHATUSIMHE: rpaduK
¢byHkumuu, obpatHast (QYHKLOUS, KOMIO3UIMA (DYHKIIHIA,
nuHeWHas (YHKOMA, KBaapaTU4Has (PyHKIUS, CTEreHHas
(GYHKOMA € LeNbIM T0Ka3aTejleM, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHBIE TPUrOHOMETpUYeCKHe (DYHKIUH,
noKasarejbHasi W Jjorapudmuueckas (QYHKIUHM, YMEHUE
crpouth rpaduka (PYHKIHHA, BBHIMOJHATH MPeoOpa3zOBaHUs
rpa¢ukoB (QYHKOMIA; yMEHHE UCIONb30BaTh rpaduKu
(GyHKUMHA 111 M3YYEHUS] MPOIECCOB M 3aBHCUMOCTEH NpHU
pelmeHnn 3a7a4 U3 Jpyrux y4eOHBIX NPEIMETOB U U3
peanbHOH JKHM3HH, BbIpaXaTb (HOpMyJaMH 3aBUCHUMOCTH
MEXIY BEIMYNHAMUY,

Py 12 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
cpenHee apudMeTHYECKOe, MenuaHa, HauOoyblnee U
HAVMEHbLIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTAHAAPTHOE
OTKJIOHGHHE [UIsl OMNMCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIEIOBaTh CTAaTUCTHUYECKHE JaHHBIE, B TOM WYHCIE C
NpUMEHeHHEeM TrpaduIecKux MeETOIOB M 3JIEKTPOHHBIX
CPEACTB; rpaduuecku UCCIIEIOBATh COBMECTHBIE
HaOJFOEHNSI C TIOMOIIBI0 JHAarpaMM pPacCEeUBaHHUS U
JIMHENHOH perpeccuy,

IIPy 18 ymerp MomenupoBaTh peanbHbIE CUTyallMM Ha
SI3bIKE MATEMAaTHUKH, COCTAaBJISATh BBIPAKEHUS, YPaBHEHUS,
HEPaBEHCTBA M UX CHCTEMBl IO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh TIOCTPOCHHBIE MOJEIH C HCIIOJb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATH  MOJYYECHHBIN







I PEUIeHUsl 3aJayd, pacrno3HaBaTh MaTeMaTHYECKHUe
dakTel W MaTeMaTHYeCKWe MOJAEIH B TPUPONHBIX U
OOIIEeCTBEHHBIX SBJICHHUSX, B UCKYCCTBE, YMEHHE NMPUBOIUTD
IpUMEpPBl MAaTeMAaTHUYECKUX OTKPBITUH POCCHUICKOH U
MHUPOBOU MaTeMaTH4YE€CKON HAYKH,

Py 06 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
CTETIEHb C IIeJbIM IIOKa3aTesieM, KOPEHb HaTypaJbHOU
CTETIEHH, CTETNeHb C PAllMOHAIBHBIM TOKA3aTeNIeM, CTeTIeHb
C IENCTBUTENBHBIM MOKa3aTesIeM, JIorapudM Uncia, CUHYC,
KOCHHYC U TAHT€HC NPOM3BOJIbHOTO YHCIIA;

ITPy 08 ymers cBOOOAHO ONEPUPOBATH MOHATUSIMHE: rpad UK
¢byHkumnu, obpatHast (QYHKLOUS, KOMIO3UIMA (DYHKIIHIA,
nuHeWHas (YHKOMA, KBaapaTU4Has (PyHKIUS, CTEreHHas
(GYHKOMA C LeNbIM T0Ka3aTejleM, TPUTOHOMETPUYECKHE
¢byHkunu, oOpaTHBIE TPUrOHOMETpUYEeCKHe (DYHKIUH,
nokasarejbHas W Jjorapudpmuueckas (QyHKOUHW, YMEHUE
crpouth rpaduka (PYHKIHHA, BBHIMOJHATH MPeoOpa3zOBaHUs
rpadukoB (QYHKOMIA; yMEHHE UCIONb30BaTh rpaduKu
($yHKUMHA 111 U3YYEHUs] MPOIECCOB M 3aBHCUMOCTEH NpHU
pelmeHnn 3a7ad U3 Jpyrux Yy4eOHBIX NPEIMETOB U U3
peanpbHOH OKHM3HH, BbIpaXaTb (HOpPMyJaMu 3aBUCHMOCTH
MEXIY BEIMYNHAMUY,

Py 12 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
cpenHee apuMeTHYECKOe, MenuaHa, HauOoyblnee U
HAVMEHbLIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTAHAAPTHOE
OTKJIOHGHHE [UIsl OMNHMCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIEIOBATh CTAaTUCTHYECKHE [aHHBIE, B TOM 4YHCIE C
NpUMEHEHHEeM TrpaduIecKux METOIOB M 3JIEKTPOHHBIX
CPEACTB; rpaduuecku UCCIIEIOBATh COBMECTHBIE
HaOJFOEHNSI C TIOMOLIBI0 [JHarpaMM pPacCEUBaHHUS U
JIMHENHOH perpeccuy,

IIPy 18 ymerp MomenupoBaTh peanbHbIE CUTyallMd Ha
SI3bIKE MATEMAaTHKH, COCTABJISATh BBIPAKECHUS, YPaBHEHUS,







MO3HAHUS,
MP 11 oBnaneHue BUAaMH AEATEIbHOCTH MO MOJYYECHHUIO
HOBOTO 3HAHMSI, €r0 UHTEPIPETALNU, TPEOOPaA3OBAHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YUeOHBIX CUTYALHSX, B TOM

YHUCJIe TIPU CO3TAHNH YUeOHBIX U COIUANBHBIX MTPOEKTOB,;

(mmuHa, yron, miomaab, 00beM, IUIOMIAJb MOBEPXHOCTH),
UCTIONB30BATh U3YYEHHBIE (POPMYJIIBI 1 METOIBL,

IIP6 14 ymeTs BBIOMpATh MOIXOMSIINN U3YYEHHBIH METON
I PEUIeHUsl 3aJayd, pPacrno3HaBaTh MaTeMaTHYeCKUe
dakTel W MaTeMaTHYECKWe MOJAEIH B TPUPONHBIX U
OOIIEeCTBEHHBIX ABJICHHSX, B UCKYCCTBE, YMEHHE IPUBOIUTH
IpUMEpPBl MAaTeMAaTHUYECKUX OTKPBITUH POCCHUICKOH U
MHPOBOU MaTeMaTH4E€CKON HAYKH,

Py 06 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
CTETIEHb C IIeJbIM II0Ka3aTesieM, KOPEHb HaTypaJbHOU
CTETIEHH, CTETNeHb C PALlMOHAIBHBIM TOKAa3aTeNIeM, CTETIeHb
C IEMCTBUTENBHBIM MOKa3aTeseM, JIorapudM Yncia, CHHYC,
KOCHHYC U TAHT€HC NPOM3BOJIbHOTO YHCIIA;

TPy 08 ymers cBOOOAHO ONIEPUPOBATH MOHATUSIMHE: rpaduK
¢byHkumnu, obpatHast (QyHKLOUS, KOMIO3UIMA (DYHKIIHIA,
nuHeWHas (YHKOMA, KBaapaTU4Has (PyHKIUS, CTEreHHas
(GYHKOMA C LeNbIM TI0Ka3aTeleM, TPUTOHOMETPUYECKHE
¢byHkumnu, oOpaTHBIE TPUrOHOMETpUYeCKHe (QyHKIUH,
nokasarejbHass W Jjorapudpmuueckas (QyHKUUM, yMEHUE
crpouth rpaduka (PYHKIHHA, BBHIMOJHATH MPeoOpa3oBaHUs
rpadukoB (QYHKOMIA; yMEHHE UCIONb30BaTh rpaduKu
GyHKUMHA U1 M3YYEHHUS] MPOLIECCOB M 3aBHUCHUMOCTEH IpH
pelmeHnn 3a7ad U3 Jpyrux y4eOHBIX NPEIMETOB U U3
peanpbHOH KH3HH, BbIpaXKaTb (PopMysaMH 3aBUCUMOCTH
MEXIY BEIMYNHAMUY,

Py 12 ymers cBOOOAHO OMNMEPUPOBATH MOHATHUSIMH:
cpenHee apudMeTHYECKOe, MenuaHa, HauOoybllee U
HAVMEHbLIEe 3HAYCHMs, pPa3Max, MUCHEPCHs, CTaHIAPTHOE
OTKJIOHGHHE [UIsl OMNHMCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIEIOBATh CTAaTUCTHYECKHE JaHHBbIE, B TOM YHCIE C
NpUMEHEHHEeM TrpaduIecKux MeETOIOB M 3JIEKTPOHHBIX
CPEACTB; rpaduygecku UCCIIEIOBATh COBMECTHBIE
HaOJFOIEHNsT C TIOMOIIBI0 JTHarpaMM pPacCEUBaHHUS U







COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLEHUBATh PUCKHU
MOCNENCTBUHN AeATEIbHOCTH,

MP 11 oBnaneHue BUAaMH AEATEIbHOCTH MO MOJYYECHHUIO
HOBOTO 3HAHMSI, €r0 UHTEPIPETALNU, TPEOOPaA3OBAHUIO U
MPUMEHEHHUIO B PA3JIUYHBIX YUEOHBIX CUTYALHSIX, B TOM
YHUCJIE TIPU CO3TAHNH YUeOHBIX U COI[UANBHBIX MTPOEKTOB,;

CUCTEMBI MO YCJIOBHUIO 3a/la4yM, HUCCIEeNOBaTb MNOJIydeHHOE
peLIeHre U OLEHNBATh PaBAONOJOOHOCTh PE3yJIbTATOB,;
ITP6 12 ymeTb BBIMUCIATH TIE€OMETPUUYECKHUE BEIMYHHBI
(mmuHa, yron, miomaab, 00bEM, IUIOMANb MOBEPXHOCTH),
UCTIOJB30BATh U3Y4YEHHBIE (POPMYJIIBI 1 METOIBL,

IP6 14 ymeTs BBIOMpATh MOIXOMSIINN U3YYEHHBIH METON
IV PELIeHUsl 3aJa4yd, pPacrno3HaBaTh MAaTeMaTHYECKHe
dakTel W MaTeMaTHYeCKWe MOJAEIH B TPUPONHBIX U
OOIIeCTBEHHBIX ABJICHHSX, B NICKYCCTBE, YMEHUE MPUBOIUTH
IpUMEpPBl MAaTeMAaTHUYECKUX OTKPBITUH POCCHUICKONH U
MHPOBOU MaTeMaTH4ECKON HAYKH,

Py 06 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
CTeleHb C LEJNbIM II0Ka3aTejeM, KOpPeHb HaTypajibHON
CTEIEHH, CTETNeHb C PALlMOHAIBHBIM TOKA3aTeNIeM, CTETIeHb
C IEHCTBHUTENBHBIM MOKa3aTeseM, Jorapudm 4mcia, CHHYC,
KOCHHYC U TAHT€HC POM3BOJILHOTO YHCIIA;

TPy 08 ymers cBOOOAHO ONIEPUPOBATH MOHATUSIMHE: rpaduK
¢byHkumnu, obpatHast (QyHKLOUS, KOMIO3UIMA (DYHKIIHIA,
nuHeWHas (YHKUMA, KBaapaTU4Has (PyHKIUS, CTEreHHas
GyHKOMA € LeNbIM TI0Ka3aTejeM, TPUTOHOMETPUYECKHE
¢byHkumnu, oOpaTHBIE TPUrOHOMETpUYeCKHe (QyHKIUH,
nokasarejbHass W Jjorapudpmuueckas (QyHKUUM, yMEHUE
crpouth rpaduka (PYHKIHHA, BBHIMOJHATH MpeoOpa3zoBaHUs
rpa¢ukoB (QYHKOMIA; yMEHHE UCIONb30BaTh rpaduKu
($YHKUMHA 11 M3YYEHUsS] MPOIECCOB M 3aBHCUMOCTEH NpHU
pelmeHnn 3a7ad U3 Jpyrux Yy4eOHBIX MPEeaMETOB U U3
peanpHOH OKH3HH, BbIpaXaTb (popMysaMu 3aBUCUMOCTH
MEXIY BEIMYNHAMUY,

Py 12 ymers cBOOOAHO OMEPUPOBATH MOHATHUSIMH:
cpenHee apudMeTHYECKOe, MenuaHa, HauOoybllee U
HAVMEHbLIEe 3HAYCHUs, pa3Max, JUCIEPCHs, CTAHTAPTHOE
OTKJIOHGHHE [UIsl ONMHUCAHUS YHCJIOBBIX JAHHBIX, YMEHHE
UCCIIEIOBATh CTATUCTHYECKHE JAaHHBIE, B TOM YHCIE C




NpUMEHeHHEeM TrpadUIecKux MeETOIOB M 3JIEKTPOHHBIX
CPEnCTB, rpaduuecku HCCJIeIOBATh COBMECTHBIE
HaOJFOIEHNSI C TIOMOIIBI0 JHAarpaMM pPacCEeUBaHHUS U
JIMHENHOH perpeccuy,

IIPy 18 ymerp MomenupoBaTh peajibHble CUTyallMd Ha
SI3bIKE MATEMaTUKH, COCTABJIATh BBIPAKEHUs, YPaBHEHHs,
HEPaBEHCTBA W MX CHUCTEMBI IO YCJIOBHIO 3a/ayH,
UCCJIENOBAaTh IOCTPOEHHBIE MOJEIU C HCHOJIb30BAHUEM
ammapara anreOppl, HHTEPIPETHUPOBATH  MOJYYECHHBIN
pe3yJbpTaT, CTPOUTb MAaTEMAaTHYECKUE MOAEIN C MOMOIIBIO
F€OMETPUYECKUX MOHATUN U BEJIMYMH, PEIIaTh CBSI3aHHBIE C
HUMH IMPAKTUYECKHE 3a1a4yd; COCTABJISATb BEPOATHOCTHYIO
MOAENb W HWHTEPIPETUPOBATh NOJYYECHHBIH pEe3yJbTarT,
pelare NpUKIaaHbIe 331a4d CPEACTBAMU MATEMAaTHYECKOTO
aHajau3a B TOM 4YHUCJIE COLUAJIBbHO-3KOHOMHYECKOTO H
(hU3MUECKOro XapakTepa,

TPy 19 ymeTrh BBIOMPATH MOIXOASIIHI METON JJISI PEIICHUS
3a7a4y;, MOHUMAHUE 3HAYUMOCTH MATEMATHKH B U3y4YECHUH
NPUPOAHBIX W OOLIECTBEHHBIX MPOLECCOB M  SIBJICHHIA,
YMEHHE pacloO3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMAaTHKU B
HUCKYCCTBE, YMEHHE NPUBOIUTH NPUMEPbI MATEMAaTHYECKHUX
OTKPBITHI PyCCKON U MUPOBONH MAaTEMAaTHYECKON HAYKU




2. CTPYKTYPA U COJAEPKAHHUE YUEBHON JUCHUTLJIAHBI

2.1. O6beM y4eOHOM IHCUHIIIMHBI H BUABI Y4e0HOii paboThI

Bup yueOHoii paGoThbI

Oo0BneM B yacax

O0bem 00pa3oBaTe/IbHOI NPOrpaMMbl AHCHHNIMHBI

304

B T.4.

OcCHOBHOE coep:KaHne 262
B T.4.

TEOPETUUECKOE 00YUEHUE 123
MPAKTUYECKUE 3aHATHS 115
KOHTPOJIbHBIE Pa0OTHI 24
IIpogeccnoHATBLHO-0PUEHTHPOBAHHOE COAEPKAHME 30
(coaep:RkaHMe MPUKJIATHOTO MOTYJIS)

TEOPETHYECKOE 00YUEHUE 3
[PAKTUYECKUE 3aHATHS 27
IIpome:kyTouHas arTecTanms (3Kx3aMeH) 12




2.2. TemaTu4ecKkuii VIAH U COAEpPKaHUe y4eOHOH AUCHUIIMHBI «MaTemaTuka»

HaumeHoBaHue Coaep:xkaHue yueOHOro marepuaja (0CHOBHOE U MPo(hecCHOHATIbLHO-OpUeHTUPOBaHHOe), | O0bem | Dopmupyembie
pa3aesioB H TeEM JabopaTopHblie U MPaKTHYeCKHe PadoThl, CAMOCTOSITe/IbHAS padoTa 00y4yaromuxcs, 4YacoB | KOMIETEHLUHH
HHAMBHUAYAJbHbIH NPOEKT
1 2 3 4
Pazpen 1. 14 OK 01,
IloBTOpEeHHE Kypca ) OK 02,
MATEMATHKH OCHOBHOMH OK 03,
IIKOJIbI OK 04,
Tema 1.1 Copep:xaHnne yueOHOro Marepuaa OK 05
Llens u 3anaun ba3oBble 3HaHUS 1 YMEHHUS IO MAaTEMaTHKE B MPOPECCUOHATBHON 1 B TOBCETHEBHOMN ’
MaTE€MaTUKU TPH NEATEIIbHOCTH. OK 06,
OCBOCHUHU Jlekuus 1 OK 07
CHELUAIBbHOCTH
Tema 1.2 Copnepskanue yueOHOro MaTepuaa IIK 1.1
Hucna 1 BbIMUCIEHUS. JlelicTBUS HaJl TOJOXKUTENBHBIMU U OTPULIATEIBHBIMI YHCIAMH, OOBIKHOBEHHBIMH U IK 2.5
BeipaxkeHusi u necsitudHbIME poOsivu. JIeHCTBUsI CO cTeneHsIMHU, (OPMYJIBI COKPAIIIEHHOTO YMHOKEHHSI. MK 11.1
npeobpazoBaHus Jlexuus 1 MK 11.2
IIpakTHYecKOe 3aHATHE 1 1K 11.3
Tema 1.3. IpodeccrnoHAILHO-OPHEHTHPOBAHHOE Coep:KaHue (CoxepKRAHNE NPHKJIATHOTO MOIYJIs1) HK 11.5
I'eomerpus Ha Buner miockux ¢uryp u ux miomans. [IpakTHKO-OpUEHTHPOBAHHBIE 3a1a4H B Kypce
MIJIOCKOCTH r€OMETPUHU Ha MIIOCKOCTH
Jlexnus 1
Tema 1.4 Copep:xanne yueOHOro Marepuana
IIpouentHbIe IIpocThie MPOLEHTEI, pa3Hble CIIOCOOBI UX BbIYUCIEHUs. CII0JKHBIE MPOLIEHTHI
BBIUHCIICHUS Jlexnusa 1
IIpakTHYecKOe 3aHATHE 1
IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COJlep:KaHHe (coepKaHie NPUKJIATHOI0 MOAY.Is)
Hcnonp30BaHne NPOLIEHTOB B MPO(eCCHOHATBHBIX 3aa4ax
IIpakTHYecKOe 3aHATHE 2
Tema 1.5 Copep:xaHne yueOHOro Marepuaa
YpaBHeHUs u JluHeliHble, KBaIpaTHbIC, IPOOHO-JIMHEHHbIE YPABHEHHSI 1 HEPABEHCTBA
HEpaBECHCTBA Jlexnusa 1
IIpakTHYeckoe 3aHATHE 2







HEPABEHCTB IIpakTHYecKOe 3aHATHE 4
Tema 2.6 Copep:xanne yueOHOro Marepuaa
CreneHu U KOpHU. Omnpenenenue creneHHol GpyHkunu. Mcnonp3oBaHne ee CBOWCTB MPH PEIIEHUN YPABHEHUH U
CrenenHast pyHKIUS HEPaBEHCTB
IIpakTHYecKOe 3aHATHE 2
KounrpoJibHasi paGoTa 2
Pazpgen 3. 18 OK 01,
IMoxkazaTennHan OK 02,
dyHkuusn OK 03,
Tema 3.1 Copnepskanue yueOHOro MaTepuaa OK 04,
ITokazarenbHas CreneHb ¢ NPOU3BOJILHBIM JIEHCTBUTENBHBIM MOKa3aTeneM. OnpeneneHue noka3aTeabHON OK 05,
(byHKUMsA, ee CBOWCTBA ¢$yHKIMY, ee CBOWCTBA U rpaduK. 3HAKOMCTBO C IPUMEHEHHUEM MTOKA3aTeIbHOH (DyHKIIHH. OK 07
Pemenne nokasarenbHbIX YpaBHEHUH (PyHKIIMOHANBHO-TPaQUIECKIM METOAOM
Jlexkuus 2 IIK 1.2
Tema 3.2 Copep:xanne yueOHOro Marepuaa 1IK 1.6
Pemenne Pemenne nokasaTenbHbIX YPaBHEHUN METONOM YPaBHUBAHHUS [I0KA3aTEIEeH, METOAOM HK 11.1
[IOKA3aTeNbHbIX BBEJICHUSI HOBOH MepeMeHHOH, (PyHKINOHANBbHO-rpaduIeckuM MeToaoM. Perenne HK 115
YPaBHEHHU U MOKA3aTeJIbHbIX HEPABEHCTB
HEPABEHCTB Jexknus 4
IIpakTHYecKOe 3aHATHE 4
Tema 3.3 Copep:xanne yueOHOro Marepuaa
Cucrembl Pemenue cucteM nokasatenbHbIX YPaBHEHUH
MOKA3aTENbHBIX Jexkuus 2
ypaBHEHH TIpaKkTHYECKOE 3aHATHE 2
Tema 3.4 Copep:xanne yueOHOro Marepuaa
Pemenue 3anau. Pemenne nokasaTenpbHbIX ypaBHEHUN METONOM YPaBHUBAHHUs MIOKA3aTENe U METOAOM
TlokasaTenpHas BBEJEHUs HOBOHM NepeMeHHON. PeneHre noka3arenbHbIX HEPABEHCTB
byHKIUSA IIpakTHyeckoe 3aHATHE 2
KounrtpoJibHasi paGoTa 2
Pazpen 4. 26 OK 01,
Jlorapu¢gmnbl. OK 02,
Jlorapugmuueckas OK 03,
Gynruns OK 04,
Tema 4.1 Copep:xaHne yueOHOro Marepuaa OK 05
>

Jlorapudm uucna.

Jlorapudm uncna. JlecaTH4HbIN U HATYPAIBHBIN JOrapu(pMbl, HUCIIO €




JlecsaTuuHbIi U Jexknuna 2 OK 07
HaTypaJbHbBIN IIpakTHYeckoe 3aHATHE 2
Jorapu(pMbl, YUCIIO € K 1.2
Tema 4.2 Copep:xanne yueOHOro Marepuaa MK 1.6
CroiictBa norapugmos. | Cpoiictsa jorapudmos. Oneparys sorapupMUPOBAHHMSL. 0K 11.1
Omnepauus Jexuus 2 '
norapu(pMupoBaHus IIpakTHYecKOe 3aHATHE 2
Tema 4.3 Copep:xanne yueOHOro Marepuaa
Jlorapudmuueckas Jlorapudmmueckast QyHKIUS 1 €€ CBOHCTBA
(GyHKIHUS, ee CBOHCTBA Jlexuus 2
Tema 4.4 Copep:xaHnne yueOHOro Marepuaa
Pemenne [Monsitue norapudmudeckoro ypasHeHusi. Oneparus IOTeHUHUPOBaHMs. Tpu OCHOBHBIX
JOrapuPpMHUECKUX METO/A PELICHHUs JIOTapu(PMUIECKHX YpaBHEHUH: (PyHKIIMOHANBHO-TpaQUIECKHIA, METON
ypaBHEHUI U NOTEHIIMPOBAHUS, METOJ BBEIEHUs] HOBOM nepeMeHHOH. Jlorapudmuyueckine HepaBeHCTBA
HEPaBECHCTB Jlexnusa 2
IIpakTHYeckoe 3aHsATHE 4
Tema 4.5 Copep:xanne yueOHOro Marepuaa
Cucremsl AJNTOpUTM peLIeHHUs CUCTEMbI yPaBHEHHH. PaBHOCHIIBHOCTD JIOrapu()MUIECKIX YPaBHEHUH U
JOrapuPpMHUECKUX HEPaBEHCTB
YpaBHEHUI Jlexnusa 2
IIpakTHYeckoe 3aHsATHE 4
Tema 4.6 IpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COAep:KaHUE (CoxepKRAHNE NPHKJIATHOTO MOYJIs1)
Jlorapudmer B npupone | Ilpumenenwue norapudma. Jlorapudmudeckas cnmpans B npupone. Ee maremaTudeckue
U TEXHUKE CBONCTBA
IIpakTHYeckoe 3aHsATHE 1
Tema 4.7 Copep:xanne yueOHOro Marepuaa
Pewenue 3anau. Jlorapudmmueckas pynkuus. Pemenne npocrefimumx gorapuMuUIecKiux ypaBHEHUH
Jlorapudmer. IIpakTuyeckoe 3aHsATHE 1
Jlorapudmuueckas KonTtpoabHnasi padora 2
byHKIMSA
Paszpea S. OK 01
KomnjexcHble unciaa
Tema 5.1 Copep:xaHne yueOHOro Marepuaa
KommnnekcHble uncna. ITonsTue kommnekcHoro uucia. ConpspkeHHblE KOMIUIEKCHBIE YHCIa, MOAYJb U apryMeHT
IIpumenenue KOMIUIEKCHOrOo ~ uyncina.  Popma  3amucu  KOMIUIEKCHOTO — 4mcia  (TeoMeTpuveckas,




KOMITJICKCHBIX YUCECJI

TPUTOHOMETpHUeCKasi, anredpandeckas)). ApupMerndeckne NEeHCTBUS C KOMILIEKCHBIMH

yycraMy. BpInonHeHHe pacueToB C  MOMOINBIO  KOMIUIEKCHbIX — uuces. [lpumepst

MCIIOJIb30BAHUS] KOMIUIEKCHBIX YHCEJl

Jlexumust 2
Pazpgen 6. 44 OK 01,
OcHoBbI OK 02,
TPUTOHOMETPHH. OK 03,
qT)p:ll;(l):Pll(;lMeTpnqecmne OK 04,
TzMa 6.1 Copep:xaHnne yueOHOro Marepuaa OK 05,
Tpuronomerpuueckue Panuannas mepa yria. IloBopoT Touku BOKpYr Hadana koopauHaT. OmpesneneHue cuHyca, OK 06,
byHKIHHN KOCHHYCA, TAHT€HCA M KOTAHTEHCA. 3HAKH CHHYCAa, KOCHHYCA, TAHTEHCA M KOTAHTEHCA IO OK 07
IIPOU3BOJIBHOTO yTJIa, 4eTBEPTAM. 3aBUCHMOCTb MEXAYy CUHYCOM, KOCUHYCOM, TAHI'€HCOM U KOTaHI€HCOM OJJHOIO U
yucna. Pannannas n TOrO K€ yIja IIK 1.2
rpagycHas Mepa yria Jexknus 2 IIK 11.1
Tema 6.2 Copep:xanne yueOHOro Marepuaa
OcHoBHbIE Tpuronomerpudeckue ToxaecTsa. CHHYC, KOCHUHYC, TAHT'€HC U KOTAHI€HC yIJIOB . U - O.
TPUTOHOMETPHUUECKHE DopMyJibl IPUBEIEHUS
TOXKIECTBA. Jexknuna 2
@opmysibl ipuBeneHns: | MipaKkTHYecKoe 3AHATHE 2
Tema 6.3 Copep:xanne yueOHOro Marepuaa
CuHyc, KOCHHYC, CymMa 1 pazHocTb cuHycoB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC U KOCHHYC ABOIHOIO
TAHI'€HC CyMMBI U yraa. @opMyibl oNIOBHHHOTO yria. IIpeodpasoBanust CyMMBbl TPUTOHOMETPUUECKUX (DYHKIIHI
Pa3HOCTU JBYX YIJIOB B IIPOM3BENICHUE U IPOU3BENEHUS B CyMMY. BBIpaXkeHne TPUTOHOMETPUIECKUX (PYHKIIHI
CuHyC 1 KOCHHYC 4yepe3 TAHIeHC NIOJIOBUHHOTO aprymenTa. [IpeoOpasoBanus mpocTeimmx
N BOWHOTO yria. TPUTOHOMETPUYECKUX BBIPA’KEHUI
@opMyJibl MOJOBUHHOTO | Jlekus 4
yria IIpakTHYecKOe 3aHATHE 2
Tema 6.4 Copep:xaHne yueOHOro Marepuaa
@Oynkuuu, ux cBoicTa. | OOmactb OmpeneileHuss W MHOKECTBO 3HaueHWH (QyHKuuil. YETHOCTh, HEUETHOCTD,
Crniocobsl 3aanust nepuoauIHOCTb pyHKkuui. CriocoOr! 3aganus GyHKIHN
byHKIMi Jlekuus 2

IIpakTHYeckoe 3aHsATHE 2




Tema 6.5
Tpuronomerpuueckue
(yHKIMH, NX CBOHCTBA U
rpaduku

Conep:kanue y4eOHOro MaTepHasia

OO6nactp onpeneneHus: © MHOXKECTBO 3HaYEHHUH TPUrOHOMETpUdecKHx (pyHKIuil. YETHOCTB,
HEUETHOCTb, MEPUOTUIHOCTb TPUrOHOMeTpruieckux (pyHkimit. CoiicTa u rpaduku GyHKIUH
y=COSX,y=S8INX,y=1tgX, y=Ctg X,

Jlexumusi 2
IIpakTHYecKOe 3aHATHE 2
Tema 6.6 Copep:xanne yueOHOro Marepuaa
IIpeoGpazoBanne Cxatue u pacTspkeHHe rpadiKoB TPUTOHOMETPUIECKUX (PYHKLIUH.
rpa¢puKoB IIpeobpazoBanne rpaukoOB TPUTOHOMETPHUYECKIX PYHKINH
TPUTOHOMETPUYIECKHX IIpakTuyeckoe 3ansaTHE 2
byHKIMH
Tema 6.7 IIpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COAep:KaHue (CoxepKRAHNE NPHKJIATHOTO MOYJIs1)
Omnucanue Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMIA B TPOPeCCHOHATBHBIX 3aa4ax
HPOU3BOACTBCHHBIX IIpakTnyeckoe 3ansaTue 2
MIPOLIECCOB C MOMOILBIO
rpadrKoB QyHKIHIA
Tema 6.8 Copep:xanne yueOHOro Marepuaa
Obparuble OG6parsble Tpuronomerpudeckre Gynkunu. Mx cBoiicTa u rpaguku
TPUTOHOMETPUIECKUE Jlexnusa 2
byHKIMHN
Tema 6.9 Copep:xanne yueOHOro Marepuaa
TpuroHomerpuyeckue VYpaBHeHHe cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
YPaBHEHHUs U TPUTOHOMETPUYECKUX YPABHEHHUNM OCHOBHBIX THIIOB. MPOCTEHIINE TPUTOHOMETPUYECKUE
HEPaBEHCTBA YpPaBHEHHUs, CBOASIIMECS K KBaApPAaTHBIM, pELIAEMBbIE pPa3JOKEHUEM HAa MHOXUTEINN,
onpHopoaHsle. [IpocTelinye TpUroHOMeTpUYECKUE HEPABEHCTBRA
Jexkuus 4
IIpakTHYecKOe 3aHATHE 6
Tema 6.10 Copep:xanne yueOHOro Marepuaa
Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUIECKUX YPABHEHUN
TPUTOHOMETPHUUIECKUX Jlexnusa 2
ypaBHEHHH IpakTHYecKoe 3aHsTHE 2
Tema 6.11 Copep:xaHne yueOHOro Marepuaa
Pemenne 3anau. OcHoBel | [IpeoOpazoBaHne TPUTOHOMETPUYECKUX  BbIpAKEHHH. PelleHHe TPUTOHOMETPUYECKUX
TPUTOHOMETPHHU. ypaBHEHHUH U HEPABEHCTB, B TOM YHUCJIE C UCTIOIb30BAHUEM CBOMCTB (DYHKIIMA.
Tpuronomerpuyeckue IIpakTHYecKOe 3aHATHE 2




byHKIMH

KonTtpoabHas padora

Paszpen 7. 36
IIpoussoanasn
¢pynkunumn, ee
NpHMeHeHHe
Tema 7.1 Copep:xanne yueOHOro Marepuaa
ITonsarue npoussoaHoi. | OnpeneneHne YUCIOBOH MOCIEAOBATENILHOCTH U CIOCO0H! ee 3anannst. CBOHCTBA YHCIOBBIX
DopMyIiel U IpaBUia nocienoBarenbHocTell. OnpeneneHue npeaena nociaen0BaTelbHOCTH. Boluncnenue npenaenos
nuddepeHIPOBaAHUS nocnenosarenpHocTel. [Ipenen ¢pyunknun Ha Obeckoneunoctu. [lpenen GyHkmmu B ToUke.
[Ipupamenue aprymenta. [Ipupamenue GpyHkmm. 3aga4uu, MPUBOASIIIUE K TOHITHIO
pou3BogHON. OnpeneneHre Npou3BOAHON. AJITOPUTM OTHICKaHHs POU3BOAHOMN
Jlexknus 2
Tema 7.2 Copep:xanne yueOHOro Marepuaa
[IpousBonHbIE CYMMBL, Dopmyiel nuddepernmnponanws. [Ipasuia quddepeHunpoBaHmus
pa3HOCTH NpOU3BENECHUS, | JIekuusa 2
JaCTHOro IIpakTHYecKOe 3aHATHE 2
Tema 7.3 Copep:xanne yueOHOro Marepuaa
IIpoussonubie Omnpenenenue cnoxxHol ¢yHKIMH. [Ipon3BOIHASI TPUTOHOMETPHUYECKUX (PYHKLIUH.
TPUTOHOMETPUUECKUX IIponsBoaHas CIOKHONU HYHKIMU
¢ynkuui. [Ipoussoanas | Jlekuus 2
CIOKHOI QyHKLHIK IIpakTHYecKOe 3aHATHE 2
Tema 7.4 Copep:xanne yueOHOro Marepuana
ITonsaTHe O [onsitue HenpepriBHOH (pyHKIMH. CBOIicTBa HEeNpepbIBHOH PyHKIMH. CBs3b MEXKIY
HENPEPBIBHOCTH HETPEPLIBHOCTHIO U ArepeHInpyeMOCThI0 PYHKINN B TOUKE. AJITOPUTM PEIICHUS
¢bynkunu. Meron HEPABEHCTB METOAOM MHTEPBAJIOB
UHTEPBAJIOB Jexkuus 2
Tema 7.5 Copep:xanne yueOHOro Marepuaa
I'eomerpuueckuil u I'eomerpuuecknii cMbICT TPOU3BOIHON (PYHKLINMH — YrIIOBOH KO3(h(PULIMEHT KacaTeIbHOH K
(bU3NIECKHA CMBICI rpaduky GyHKIMH B TOUKE. Y paBHEHHE KacaTebHOU K rpaduKy PyHKIHU. AJITOPUTM
MIPOU3BOHOM COCTABJICHHsI YPABHEHUS! KacaTenbHOH K rpaduky Gyakimn y=f(x)
Jlexnus 2
IIpakTHYecKOe 3aHATHE 2
Tema 7.6 Copep:xaHne yueOHOro Marepuaa

dusuyeckuii CMBICHI
MIPOU3BOAHOM B

Dusnueckuii (MEXaHUIECKUH ) CMBICI TPONU3BOIHON — MTHOBEHHASI CKOPOCTh B MOMEHT
Bpemernn t: v =S’ (t)

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07
K 1.1
MK 11.1




npodheCcCHOHATBHBIX
3amadax

HpaKanecmoe 3aHATHE

Tema 7.7 Copep:xanne yueOHOro Marepuaa

MOHOTOHHOCTB Bospacranue u yopiBaHue (PyHKIIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS (PYHKLIUU 3HAKY

¢dynkuu. Touku npousBoAHoN. [IoHsATHE MPOU3BOAHON BBICLIErO NOPSAKA, COOTBETCTBUE 3HAKA BTOPOU

JKCTpEMyMa NPOM3BOIHON BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3a1aui Ha MAaKCUMyM H
MUHUMYM. [ToHATHE aCUMITOTHI, CITOCOOBI HX ONpeAeNeHHsT. AJITOPUTM HCCIIEIOBAHUS
(byHKIMU U TOCTPOEHUs ee rpaduka ¢ moMouIbio Npon3BogHON. JIpobHo-nHelHas pyHKIMs
Jlexuusi
IlpakTHyeckoe 3aHsITHE

Tema 7.8 Copep:xaHnne yueOHOro Marepuaa

Hccnenosanue GpyHKIui
U TIOCTpOeHUE TpaduKoB

HccnenoBanue GpyHKIIMN HA MOHOTOHHOCTb U TIOCTPOECHUE rpauKOB.

HpaKanecmoe 3aHATHE

Tema 7.9 Haubonbiiee u
HAVMEHBIIEE 3HAYCHUS

byHKIIH

Conep:kaHie y4eOHOro MaTepHasa

Haxosknenne HanOObIIero U HANMEHBIIETO 3HAUYSHUH (PYHKIIHIA, MOCTPOEeHUE TpadUKOB
MHOTO'WJIEHOB C MCIIOJIb30BAHHEM aIapaTta MaTeMaTHYECKOr0 aHAJN3a

Jlekuus

HpaKanecmoe 3aHATHE

Tema 7.10
Haxoxnenue
OINTHUMAJIBHOT'O
pe3yJibTaTa C NOMOIIBIO
MIPOU3BOAHON B
MPAKTUYECKUX 3a7a49ax

IIpodeccrnoHaTbHO-OPHEHTHPOBAHHOE COJlep:KaHHe (coepKaHie NPUKJIATHOI0 MOAY.JIs)

Hauwmenbiiee n HanOoJbInee 3HaUeHNe (DyHKINU

HpaKanecmoe 3aHATHE

Tema 7.11

Pemenue 3anauq.
[Ipoussoanas ¢yHKIHH,
ee MPUMEHEHHe

Conep:kaHue y4eOHOro MaTepHaa

Dopmyinel 1 npasuia auddeperunposanus. Mccnenoanne GyHKINI ¢ TOMOLIBIO
npounsBonHoi. HanGonpinee u HanMeHblee 3HaUeHUsT PyHKLIIUU

Konrpoabnas padora

Paspean 8.
IlepBoobOpa3nan
¢pynknumn, ee
NpUMeHeHHe

22

Tema 8.1
[TepBooOpa3zHas
¢bynkuuu. [Ipasuna

Conep:kaHie y4eOHOro MaTepHasia

3ajaya O BOCCTaHOBJEHUU 3aKOHA JBIDKEHUsS 10 U3BeCTHOW ckopoctu. Ilonstue
uHTerpupoBanms. O3HAKOMJICHHE C TMOHSITHEM HHTerpaja M NepBOooOpasHOi mist QyHKIMU

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,
OK 06,
OK 07




HaXOXJ1eHUs y=f(x). PemeHue 3amay Ha CBsA3b MNEPBOOOPA3HOH U €€ MPOU3BOAHON, BBIUNCICHUE IK 11.1
nepBoOOpa3HBIX nepBoobOpasHoit ans naHHoU (QyHKuuu. Tabmuna GopmMyn Mg HaAXOKIASHUS MePBOOOPA3HBIX. K113
WzyueHue npasmiia BEIYHCICHUS TEPBOOOPA3HOM
Jlexumusi 2
IIpakTHYeckoe 3aHsATHE 2
Tema 8.2 Copep:xanne yueOHOro Marepuaa
IInomane 3anauy, NPUBOASIIKE K IOHSATHIO OINpPEAENIEHHOrO0 MHTEerpaja — O BBIUHCJIEHMM IJIOLIaau
KPUBOJIMHENHON KPUBOJIMHEHHOW Tpamnenuy, O MepeMelleHuHu TO4dku. lloHAThe ompeaenéHHOro HMHTerpasa.
Tpaneuuu. @opmyna Ieomerpuuecknii 1 GU3NIECKUN CMBICT OmpeneieHHoro wHterpaga. @opmyna HeroToHa—
HetoTona — Jleiibauna Jleitbuuna
Jlexumsi 2
IIpakTHYeckoe 3aHsATHE 4
Tema 8.3 Copep:xanne yueOHOro Marepuaa
Heonpenenenuslii u IlonsiTHe HEONpPEEeIEHHOrO HHTErpaa
ONnpeAeIeHHbIN Jexkuus 1
HUHTETPAJIbI IIpakTHYecKOe 3aHATHE 2
Tema 8.4 Copep:xanne yueOHOro Marepuaa
ITonsitue 00 I'eomeTpuUecKUil CMBICIT ONPEAEIEHHOIO HHTErpaia
ONpPEaECICHHOM Jlekuus 1
HUHTErpajie Kaxk miomann | [Ipakruueckoe 3aHsITHE 2
KPHUBOJIMHENHHOM
Tpaneuuu
Tema 8.5 IpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COAep:KaHUE (CoxepKRAHNE NPHKJIATHOTO MOYJIs1)
OnpeneneHHbIN I'eomeTrpuueckuii CMbICT onpenesieHHoro unrerpana. @opmyia HetotoHa - JleliGHMIA.
UHTErpa B )KU3HU Pemenne 3amad Ha NPUMEHEHHE WHTErpaja [JIsl BbIYUCIEHUS (U3NYECKHX BEJIHYUH U
oA nen
IIpakTHYeckoe 3aHsATHE 4
Tema 8.6 Copep:xanne yueOHOro Marepuaa
Pemenue 3anau. ITepBooOpaszHas GpyHKIMH, ee mpuMeHeHne. [IpaBuia HaxOKACHUS TePBOOOPA3HBIX.
ITepsoodpasHas KonrtpoJabHas paGora 2
byHKuMY, ee
IPUMEHEHUE
Paznen 9 16 OK 01,
IIpsimble U MI0CKOCTH OK 03,
B MPOCTPAHCTBE OK 04,




Tema 9.1.

OCHOBHBbIE TOHATHUS
CTEPEOMETPUH.
Pacnonoxenue npsiMbIx

Conep:kanue y4eOHOro MaTepHasia

IIpenmver crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, MPSMasi, TUIOCKOCTh, MPOCTPAHCTBO).
OcHoBHBIE aKCUOMBI cTepeoMeTpuu. llepecekaromuecs, napauiesbHble U CKPEIIUBAOLINECS
npsimele. [IpusHak U CBONMCTBO CKpelIMBArOIIMXCS MPsAMbIX. OCHOBHBIE NMPOCTPAHCTBEHHbIE

U MJIOCKOCTEN burypsl
Jlexuusi 2
Tema 9.2. Copep:xanne yueOHOro Marepuaa
ITapannenbHOCTH [Mapannensable  mpsmas u  1wiockocte.  Ompenenenne. Ilpusnak.  CsoiictBa  (C
NPSIMBIX, NPSIMOA U nokazarenbcTBoM). Ilapammensabie 1uiockoctn. Ompenenenue. Ilpusnak. CsoiictBa (C
IJIOCKOCTH, MJIOCKOCTEN | AOKa3aTenbCcTBOM). TeTpasnp u ero sneMeHtsl. [lapamnenenunen u ero snemenTel. CBOMCTBA
MIPOTHUBOMNOJIOXKHBIX I'paHel U quaroHanel napamenenunena. Ilocrpoenue ceuennii. Pemenne
3a4a4.
Jlexuusi 2
IIpakTHYeckoe 3aHsATHE 2
Tema 9.3. Copep:xanne yueOHOro Marepuaa
ITepneHANKYISIPHOCTD Ilepnennuxynspusie npsimele. IlapanienbHble npsiMble, MEPNEHAUKYJISPHbIE K IUIOCKOCTH.
MPSIMBIX, IPSMON U [IpusHak nepneHAUKYIAPHOCTH NpsAMON U minockocTH. JlokaszartenbcTBo. Ilepnenaukynsap u
IUJIOCKOCTH, MJIOCKOCTEH | HaKJIOHHAasl. lleprneHauKyIsipHbIe TIOCKOCTH. lIpHM3HaK MEepNeHANKYJISIPHOCTH IUIOCKOCTEH.
Jloka3aTenbCTBO.
PaccTostHust B IpOCTPAHCTBE
Jlexumsi 2
Tema 9.4. Copep:xanne yueOHOro Marepuana
Teopema o Tpex Teopema o Tpex meprneHaAuKyspax. JlokazaTenbCTBo. YToa MeXAy NpsAMOH U IJIOCKOCTBIO.
NEePIEeHIUKYISIpax VYroa Mexay MI0CKOCTSIMU
Jlexumsi 2
IIpakTHYeckoe 3aHsATHE 2
Tema 9.5. IpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COep:KaHue (CoxepKRAHNE NPHKJIATHOTO MOYJIsI)
[TapannenbHsble, Axcuomsl crepeoMeTpu. IlepneHaNKyIIPHOCTD MPSIMON U MJIOCKOCTH, MapajliebHOCTD ABYX
NEePIEeHUKYJISIPHBIE, NPSIMBIX, NEPHEHINKYJISPHBIX MJIOCKOCTH, NEPIEHANUKYJISIPHOCTD MJIOCKOCTEN
CKPEeIUBAIOIHNECs IIpakTHYeckoe 3aHATHE 2
npsiMble
Tema 9.6. Copep:xaHne yueOHOro Marepuaa
Pemenue 3anau. Pacnonoxxenne mnpsAMBIX W IUIOCKOCTEH B MpOCTpaHCTBE. llepneHAuKyIsIpHOCTE U
IIpsimple ¥ MIIOCKOCTH B | MapaJuIeIbHOCTh MPSIMBIX U IIIOCKOCTEH. CKPEIIMBAIOIIUECS PSIMbIE
MPOCTPAHCTBE KountposbHnas padora 2

OK 07




Pazpgen 10. 12 OK 02,
Koopaunare! n OK 03,
BEKTOPbI
Tema 10.1 Copep:xanne yueOHOro Marepuaa (())II<< (();;’
HexapToBbl KOOpAUHATH | JlekapTOBBI KOOPAMHATHI B IpocTpaHcTse. [IpocTeiimue 3anaun B koopauHarax. PaccrosiHue K 1 1
B MPOCTPAHCTBE. MEXKAY ABYMsI TOYKaMU, KOOPJAUHATHI CEPEIUHBI OTPE3KA
Paccrosinne mexay Jlexuus 2 IIK 1.6
JABYMsI TOYKAMH. IIpakTuyeckoe 3anATHE 2
Koopaunatsl cepeauHbl
OTpe3Ka
Tema 10.2 Copep:xaHnne yueOHOro Marepuaa
BexTops! B BexTopsl B ipocTpancTse. ClioykeHHE U BBIMUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA Ha
MIPOCTPAHCTBE. yncno. Komnnanapuble BekTopel. CkanspHoe mpousBefeHue BeKTopoB. PasnoxeHue BekTopa
VYron MeXy BEKTOPaMHU. | IO TPeM HEKOMILIAHAPHBIM BekTopaM. KooparHATE BEKTOpa, CKAJISIPHOE IPON3BEACHNE
CkansipHoe BEKTOPOB B KOOPJAMHATAX, YTOJI MEKAY BEKTOPAMHU, YIOJl MEXAY NPSIMOM U INIOCKOCTBIO, YO
IIPOM3BEIECHHUE BEKTOPOB | MEXY IJIOCKOCTAMH. Y paBHEHHUE MJIOCKOCTH.
Jlexumsi 2
IIpakTHYecKOe 3aHATHE 2
Tema 10.3 IpodeccHoHATBbHO-OPHEHTHPOBAHHOE CoAep:KaHue (CoxepKRAHNE NPHKJIATHOTO MOIYJIs1)
IIpakTuko- KoopaunaTtHas niaockocTs. Beaucienue paccTosSHAN U MIOMAAeH Ha MIIOCKOCTH.
OPUEHTUPOBAHHBIE KonnuecTBeHHbBIE PACUEThI
3a7a44 Ha IIpakTHyeckoe 3aHsATHE 2
KOOPAMHATHON
MIJIOCKOCTH
Tema 10.4 Copep:xanne yueOHOTo Marepuaa
Pemenue 3anau. JlexapToBbI KOOPAMHATHI B TpocTpaHcTBe. BekTops! B mpocTpaHcTBe. Cl10XKEHNE U BbIUUTAHUE
KoopnuHaTe! 1 BEKTOPBI | BEKTOPOB. Y MHOXKEHHE BeKTOpa Ha uncio. KoMrtanapHbie BekTophl. CrajsipHOE
MIPOU3BEIECHNE BEKTOPOB. Pa3oxenne BeKTopa o TpeM HEKOMITJIaHAPHBIM BEKTOPAM.
IIpocreiimue 3anaun B koopauHaTax. KoopanHaTel BEKTOpa, PaCCTOSHUE MEXKAY TOYKAMH,
KOOPIHUHATBI CEPEIUHBI OTPE3KA, CKASIPHOE MPOU3BEAECHUE BEKTOPOB B KOOPANHATAX, YIOJI
MEXKAY BEKTOPAaMH, YTOJ MEXAY MPsIMOM U IJIOCKOCTBIO, YTOJI MEXKY MJIOCKOCTAMH
KounrtpoJsibHasi paGoTa 2
Pazpen 11. 46 OK 01,
MHOrorpaHHUKH 1 OK 02,
TeJIA BpallleHUust OK 03,
Tema 11.1 Conepskanrie yueOHOroO MaTepuaa OK 04,




Bepmmnel, pebpa, rpanu

[Tonsitue MHOTOrpanHuka. Ero anementsl: Bepiuunsbl, pedpa, rpanu. {uaronans. CeueHue.

MHOTOI'PaHHHUKA BrinykJible ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU
Jlexumusi 2
Tema 11.2 Copep:xanne yueOHOro Marepuaa
IIpusma, ee [Tousitue npusmel. Ee ocHoBaHus 1 O0koBbIe rpaHu. BricoTa npusmel. [Ipsimast 1 HaKJIOHHAs
COCTABJISIOLIUE, npusma. IlpasunbHas npusma. Ee ceuenue
ceuenue. [Ipsamas u Jexkuus 2
TTpaBUJIbHASA ITPU3MbI IIpakTHYecKOe 3aHATHE 2
Tema 11.3 Copep:xanne yueOHOro Marepuaa
[Mapannenenunen, KyO. [Mapannenenunen, CBOHCTBA MPSIMOYTOJIbHOTO Napaienenumnena, kyd. Ceuenue kyoa,
Ceuenue ky0a, napajuiesenunena
napajuieIenunena Jexkuus 2
IIpakTHYecKoe 3aHATHE 2
Tema 11.4 Copep:xanne yueOHOro Marepuaa
ITupamuna, ee IMupamuna u ee anementsl. Ceuenne nupamunnl. [IpaBunbraas mupamuna. YcedeHHas
COCTAaBJISOLIUE, nupamMuaa
ceuenue. [IpasunbnHas Jlexuust 1
nupamuaa. Y ceueHHas IpakTHyecKoe 3aHATHE 2
nupamMuia
Tema 11.5 Copep:xanne yueOHOro Marepuaa
boxkosas u nonnas ITnomans 60KOBOH ¥ MOJHON NOBEPXHOCTH NPHU3MBI, TUPAMHUIIBI
MMOBEPXHOCTh IPU3MBL, Jexkuus 1
HpaMUb IIpakTHYecKOe 3aHATHE 2
Tema 11.6 Copep:xanne yueOHOro Marepuana
Cummerpus B KyOe, CuMMeTpHsi OTHOCUTENBHO TOYKH, IPSMOM, TIocKocTH. CUMMETpHs B KyOe,
napajuiesenunene, napajuiesenunene, npusme, NUpaMmuie
NpU3Me, MUPaMULIEe Jexkuus 2
IIpakTHYecKOe 3aHATHE 2
Tema 11.7 IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COlep:KaHue (coepKaHie NPUKJIATHOI0 MOAY.JIs)
ITpumepsr cummerpuii B | CuMMeTpusi B MPUPOIE, APXUTEKTYPE, TEXHUKE, B OBITY
npodeccun Jlexuus 2
Tema 11.8 Copep:xaHne yueOHOro Marepuaa
IIpaBunbHbIC IToHsiTHE NpaBUIBLHOrO MHOrorpaHHuKa. CBOMCTBA NPaBUJIbHBIX MHOTOIPaHHUKOB
MHOTOTPaHHUKH, UX Jlexuust 2

CBOMCTBA

OK 05,
OK 06,
OK 07




Tema 11.9 Copep:xanne yueOHOro Marepuaa

Hununap, ero Humuanp u ero snemenTtsl. Cedenne mumnHApa (mapajuieibHOe OCHOBAHUIO U OCH). Pa3BepTka

COCTaBJIAIOLIHE. LUJIUHIpA

Cedenne unuHIpa Jexkuus 2

Tema 11.10 Copep:xanne yueOHOro Marepuaa

Konyc, ero Konyc u ero sanementsl. CedeHne KoHyca (apaielbHOe OCHOBAHUIO U MPOXOSINee Uepes

COCTaBJIAIOLIHE. BEPILINHY ), KOHMYECKHe ceueHus. Pa3BepTka KOHyca

Ceuenne koHyCa Jexkuus 2

Tema 11.11 Copep:xanue yueOHOro Marepuaa

VY ceueHHBI KOHYC. Yceuennslii konyc. Ero oOpasyromias u Beicota. CeueHne ycedeHHOro KOHyca

CedeHune yceueHHOTO Jlexuus 2

KOHyCa IIpakTHYecKOe 3aHATHE 1

Tema 11.12 Copep:xaHne yueOHOro Marepuaa

[Tap u chepa, nx IMlap u cdepa. Bzanmuoe pacnonoskenue cdepsl u mnockoctu. Ceuenne mapa, chepbl

CEUCHUA Jlexnusa 2
IIpakTHYeckoe 3aHsATHE 1

Tema 11.13 Copep:xanne yueOHOro Marepuaa

[Tonsitue 00 oObeme ITonsitue 06 o6beme Tena. O6bveM kyba 1 mpsAMOYTONIbHOTO napajuienenunena. Oobem

tena. OTHOIIEHUE npu3Mbl 1 utnHapa. OTHOmeHne 00beMOB MOJOOHBIX TEJI.

00beMOB IOAOOHBIX TeN | Jlekuus 2
IIpakTHYeckoe 3aHsATHE 2

Tema 11.14 Copep:xanne yueOHOro Marepuana

OO6bembl U mIomanu O6bembl mpamubl 1 KoHyca. O0bveM mapa. I1nomann noBepxHOCTEH TE

MOBEPXHOCTEN TeJ Jexuust 2

Tema 11.15 Copep:xanne yueOHOro Marepuaa

KomOunarmu KomOuHamm reoMeTpudeckux el

MHOTOIpaHHUKOB U Tel1 | [IpakTH4Yeckoe 3aHATHE 2

BpallleHus

Tema 11.16 IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COJlep:KaHHe (coepKaHie NPUKJIATHOI0 MOAY.Is)

I'eomerpuueckue Hcnonp3oBanre KOMOMHAIMI MHOTOTPAHHUKOB U T€JI BPAILICHHSI B MPAKTUKO-

KOMOWHAIMH Ha OpPHUEHTUPOBAHHBIX 3a7a4ax

MIPaKTUKE IIpakTHYeckoe 3aHsATHE 2

Tema 11.17 Copep:xaHne yueOHOro Marepuaa

Pewenue 3anau. OO6beMBI 1 IJIONIATN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS

MHororpanHHuky U Tena | Konrposbnas paGora 2




BpalleHUs

Paszpen 12. 22
DJIeMeHThI
KOMOHHATOPHKH,
CTATHCTHKH H TEOPHHU
BePOSATHOCTEH
Tema 12.1 Copep:xanne yueOHOro Marepuaa
OcCHOBHbBIE IOHATHUS IlepecTaHOBKY, pa3MeIleHNUs, COUETAHU.
KOMOWHATOPUKHU Jlexkuus 2
Tema 12.2 Copep:xaHnne yueOHOro Marepuaa
CobbiTue, BeposTHOCTb | COBMECTHBIE M HECOBMECTHBIE COOBITHSI. TEOpEMBI O BEPOSITHOCTH CYMMBI COOBITHIA.
coOpiTusi. Cnoxenue u YcioBHast BEPOSTHOCTD. 3aBICUMBbIE U HE3aBUCHUMBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH
YMHOXXEHHE NPON3BEAECHHUS COOBITHIA.
BEPOSATHOCTEMN Jexkuus 4
Tema 12.3 IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COJlep:kaHHe (cofepKaHie NPUKJIATHOI0 MOAY.Is)
BeposTHOCTb B OTHOCHUTENBHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOHYMBOCTH. CTaTHCTHYECKOE
npodeCCHOHATBHBIX ornperneeHne BepossTHOCTH. OLeHKa BEPOSTHOCTH COOBITHS
3azadax IIpakTHYecKOe 3aHATHE 4
Tema 12.4 Copep:xanne yueOHOro Marepuaa
Huckpernas cinydaiinas | Bugel cnyyaitaeix BeqnuuH. OnpeneneHne AUCKPEeTHON Cly4aifHON BETMUNHBL 3aKOH
BEJIMYMHA, 3aKOH ee pacnpencsIeHust AMCKPETHOM CJy4aliHOW BEIUYUHBL. Ee UncaoBbIe XapaKTePUCTUKH
pacnpeneneHus Jlekumus 4
Tema 12.5 Copep:xanne yueOHOro Marepuana
3agauu MaTeMaTH4YecKkol | Bapuatmonnsiii psia. [lonuron 4actot u rucrorpamma. CTaTUCTHYECKUE XapaKTePUCTHKH
CTaTUCTUKH psiza HaOMI01aeMBIX JaHHBIX

Jlexnus 2
Tema 12.6 IpodeccrnoHATBLHO-OPHEHTHPOBAHHOE COep:KaHue (CoxepKRAHNE NPHKJIATHOTO MOYJIsI)
Cocrapnenue Tabmun u | [lepBudnast 00paboOTKa CTATHCTHYECKUX MaHHBIX. | padyudeckoe ux mpencTaBieHue.
auarpaMM Ha npaktuke | HaxoxnmeHune cpeqHux XapakTepHCTHK, HAOMOJaeMbIX JaHHbIX

IIpakTHYecKOe 3aHATHE 4
Tema 12.7 Copep:xaHne yueOHOro Marepuaa
Pemenue 3anau. OnemenTrl kKoMOUHaTOpHUKH. CoObITHE, BEPOATHOCTH COOBITHS. ClIOKEHHE U YMHOXKEHHE
DJeMEHTBI BEPOSATHOCTEN
KOMOMHATOPHKH, Kontpoannas pabora 2

CTaATUCTUKH U TCOPUU

OK 01,
OK 02,
OK 03,
OK 04,
OK 05,

OK 07
IIK 1.2
IIK 11.2
IIK 11.3
IIK 11.5




BEPOSATHOCTEMN

Pazpnen 13. 8 OK 01,
MHoskecTBA. OK 02,
DJIleMeHThI TeOpHH OK 03,
rpagos OK 04
Tema 13.1 Copep:xanne yueOHOro Marepuaa OK 0 5’
MHoxecTBa ITonsitue maoxectsa. IlonMHoxecTBo. Onepanuy ¢ MHOXXECTBAMHU ’
Jexnus 2 OK 07
Tema 13.2 IIpodeccrnoHATbHO-OPHEHTHPOBAHHOE COJlep:KaHHe (coepKaHie NPUKJIAXHOI0 MOAY.JIs) IK 1.1
Onepauuu ¢ Onepauyu ¢ MHOXecTBaMH. PelieHne npukiaaHbIX 3a1a4 IK 11.1
MHOKECTBAMH IpakTHyecKkoe 3aHATHE 2 MK 11.2
Tema 13.3 Copep:xaHnne yueOHOro Marepuaa IIK 11.3
I'pagwr ITonsitue rpada. CesazHbIN rpad, nepeBo, LUK rpad Ha MIOCKOCTH
IIpakTHYeckoe 3aHsATHE 2
Tema 13.4 Copep:xanne yueOHOro Marepuaa
Pewenue 3amad. | Onepaunn ¢ MHokecTBaMu. OrmucaHue peajbHBIX CHUTyallMd C TOMOIIBIO MHOXKECTB.
Mmuosxectsa, I'padel u | Ilpumenenue rpadoB K pelieHHIO 33134
UX MPUMEHEHHE Kontpoabnasi pabora 252

Bcero:







4. KOHTPOJIb Y OIIEHKA PE3YJbTATOB OCBOEHUSA YUEBHOI

JUCHUATLIMHBI

KonTpoas u omeHka pe3yiabTaroB OCBOCHUS 001Ic00pa30BaTEIbHON
JUCLUTIIMHBI PACKPBIBAKOTCS YEPE3 AUCLMIITIMHAPHBIE PE3YJIBTAThI, HANPABICHHBIE
Ha (OpMUPOBaHKE OOIMX M MPO(PECCHOHAIBHBIX KOMIETEHIMI MO pa3aeiaMm u
TEMaM COAEPKaHMs yUeOHOTr0 Marepuara.

Oomas/npodeccuonanbHas Pa3zpen/Tema Tun oueHOYHBbIX
KOMIIETEHIIHS MepOonpHUsSITHSI

OK 01. Bei6upats crioco6sr | P 1, Tema 1.1, 1.2, 1.3 TI-o/c', 1.4, | Tectuposanue

peleHus 3ana4 15,16 YcTHBII onpoc

npo¢heCCUOHATTbHON P2 Temr12.1,2.2,23,24,25, HnauBunyanbHas

nesITeIbHOCTH 2.6 camMocCTosITeNbHas padoTa

NPUMEHUTEIBHO P3, Temri 3.1,3.2,3.3,3.4 KontponbHas pabora

K Pa3JIMYHBIM KOHTCKCTaM

P4, Temb14.1,42 43,44, 45,
4.61I1-o/c, 4.7

P35, Temn 5.1, 5.2

P6, Temb1 6.1,62 63,64,6.5,
6.6, 6.711-0/c, 6.8,6.9,6.10, 6.11
P7, Temo17.1,72,73,74,7.5,
7.6,7.7,7.8,79,7.1011-0/c, 7.11
P8, Temn1 8.1,82, 83,84,8.5
I1-o/c, 8.6

P9, Tems1 9.1,92, 93,9495TII-
o/c, 9.6

P11, Temsr 11.1,11.2,11.3, 11.4,
11.5,11.6,11.7I1-0o/c, 11.8, 11.9,
11.10 IT-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 IT-o/c,11.17
P12, Temsr 12.1,12.2, 12.3 II-
o/c, 12.4,12.5, 12.6 I1-o/c, 12.7
P 13, Temnr 13.1, 13.2 IT-o/c,
133,134

Beinmosnnenue
3K3aMEHAIMOHHBIX 3aaHUI

OK 02. Ucnonb3oBaThb
COBPEMEHHBIE CPEICTBA
NOWCKA, aHAJIN3a U
UHTEPIIPETALNN
uHpopMaLuy, u
UH(pOPMALIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHHS 337124
npodheCCUOHATTbHON
IeATeNbHOCTH

P1, Tema 1.1, 12, 13 [I-o/c, 1.4,
15,1.6

P2 Tempi2.1,22,2.3,2.4,25,
2.6

P3, Tempi3.1,32,3.3,3.4

P4, Tembi4.1,42,43,44, 45,
4.6 I1-o/c, 4.7

P6, Tembi 6.1,62,63,64, 65,
6.6, 6.7TI-0/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,72,7.3,7.4,75,
7.6,7.7,7.8,7.9, 7.10 TI-o/c, 7.11
P8 Tembi8.1,82,83,84, 85
I1-o/c, 8.6

P 10, Temsi 10.1, 10.2, 10.3 TI-
o/c, 10.4

Tectuposanue

YcTHBII onpoc
HWnnusuayanpHas
caMmocTosiTenbHas pabora
KonTponbHas pabora
Brmonnenue
5K3aMEHALIMOHHBIX 3aJaHUN




P11, Temsr 11.1, 112, 113, 11.4,
11.5,11.6, 11.7 -o/c, 11.8, 11.9,
11.10 M-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 T-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
ofc, 12.4, 12.5, 12.6 T-o/c, 12.7
P 13, Tems 13.1, 13.2 TI-o/c,
13.3,13.4

OK 03. IInanuposats u
peanu3oBbIBaTh COOCTBEHHOE
npoeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
NpeANPUHIMATETBCKYIO
IeSTeNIbHOCTD B
npodeccnoHaIbHOM chepe,
UCIOJIb30BATh 3HAHUSI 1O
(uHAHCOBOI IPaMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX
CHUTYALHSIX

P1, Tema 1.1, 12, 1.3 [I-o/c, 1.4,
15,1.6

P2 Tembi2.1,22,2.3,2.4,25,
2.6

P3, Tempi3.1,32,3.3,3.4

P4, Tempi4.1,42,43,44, 45,
4.61Il1-o/c, 4.7

P6, Tembi 6.1,62,63,64,65,
6.6, 6.7TI-0/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,72,7.3,7.4,75,
7.6,7.7,7.8,7.9, 7.10 TI-o/c, 7.11
P8 Tembi8.1,82,83,84, 85
I1-o/c, 8.6

PO, Tempi9.1,92,9.3,9.495TIl-
o/c, 9.6

P 10, Temsi 10.1, 10.2, 10.3 TI-
o/c, 10.4

P11, Temnt 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 -o/c, 11.8, 11.9,
11.10 M-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 T-o/c,11.17
P12, Tembi 12.1, 12.2, 12.3 TI-
olc, 12.4,12.5, 12.6 TI-o/c, 12.7
P 13, Temsi 13.1, 13.2 TI-o/c,
133, 13.4

Tectuposanue

YcTHBII onpoc
HWnnusuayanpHas
caMmocTosiTenbHas pabora
KonTponbHas pabora
Brmonnenue
5K3aMEHALIMOHHBIX 3aaHUN

OK 04. D¢ppexruBno
B3aMMOJICICTBOBATh U
paboTaTh B KOJUIEKTHBE U
KOMaH[e

P1, Tema 11,12, 13 [-o/c, 1.4,
15,1.6

P2 Tempi2.1,22,2.3,2.4,25,
2.6

P3, Tempi3.1,32,3.3,3.4

P4, Tempi4.1,42,43,44, 45,
4.61I1-o/c, 4.7

P6, Tembi 6.1,62,63,64, 65,
6.6, 6.7TI-0/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,72,7.3,7.4,75,
7.6,7.7,7.8,7.9, 7.10 I-o/c, 7.11
P8 Tembi 8.1,82,83,84, 85
I1-o/c, 8.6

PO, Tembi9.1,92,9.3,9.495TIl-
o/c, 9.6

P 10, Temsi 10.1, 10.2, 10.3 TI-
o/c, 10.4

P11, Temni 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 H-o/c, 11.8, 11.9,

Tectuposanue

YcTHBII onpoc
HWnnusuayanpHas
caMmocTosiTenbHas pabora
KonTponbHas pabora
Brmonnenue
5K3aMEHALIMOHHBIX 3aAaHUI




11.10 M-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 T-o/c,11.17
P12, Temsr 12.1, 12.2, 12.3 TI-
ofc, 12.4, 12.5, 12.6 T-o/c, 12.7
P 13, Tems 13.1, 13.2 TI-o/c,
13.3,13.4

OK 05. Ocy1ecTBiATh
YCTHYIO M TUCbMEHHYIO
KOMMYHHKAIIHIO Ha
rOCyIapCTBEHHOM SI3bIKE
Poccutickoin @eaepanuu ¢
y4eTOM OCOOEHHOCTeH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1, Tema 1.1, 12, 1.3 [I-o/c, 1.4,
15,1.6

P2 Temni2.1,22,2.3,2.4,25,
2.6

P3, Tempi3.1,32,3.3,3.4

P4, Tempi4.1,42,43,44, 45,
4.61Il1-o/c, 4.7

P6, Tembi 6.1,62,63,64,65,
6.6, 6.7 TI-0/c, 6.8, 6.9, 6.10, 6.11
P7 Temn 7.1,72,7.3,7.4,75,
7.6,7.7,7.8,7.9, 7.10 I-o/c, 7.11
P8 Tembi8.1,82,83,84, 85
I1-o/c, 8.6

P11, Temni 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 -o/c, 11.8, 11.9,
11.10 M-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 T-o/c,11.17
P12, Temnbi 12.1, 12.2, 12.3 TI-
olc, 12.4,12.5, 12.6 TI-o/c, 12.7
P 13, Temsi 13.1, 13.2 TI-o/c,
13.3,13.4

Tectuposanue

YcTHBII onpoc
HWnnusuayanpHas
caMmocTosiTenbHas pabora
KonTponbHas pabora
Brmonnenue
5K3aMEHALIMOHHBIX 3aAaHUI

OK 06. ITposBnsaTh
rPa’kOaHCKO-
NaTPUOTHUYECKYIO TIO3ULMIO,
JI€MOHCTPUPOBATh
OCO3HAHHOE MOBEICHNE Ha
OCHOBE TPAJUIIMOHHBIX
00IeYeTOBEYECKIX
LIEHHOCTEM, B TOM YHCJIE C
y4eTOM rapMOHHU3aLNN
ME)KHALIMOHAJIBbHBIX U
MEXKPETUTHO3HBIX
OTHOLIEHUMN, TPUMEHSTh
CTaHJapThl
AHTUKOPPYILIHOHHOIO
NOBEJIeHUs

P1, Tema1.1,12, 13 [I-o/c, 1.4,
15,1.6

P6, Tembi 6.1,62,63,64, 65,
6.6, 6.7TI-0/c, 6.8, 6.9, 6.10, 6.11
P7 Temn7.1,72,7.3,7.4,75,
7.6,7.7,7.8,79, 7.10 I-o/c, 7.11
P8 Tembi8.1,82,83,84, 85
I1-o/c, 8.6

P11, Temni 11.1,11.2,11.3, 11.4,
11.5,11.6, 11.7 -o/c, 11.8, 11.9,
11.10 M-o/c,11.11, 11.12, 11.13,
11.14,11.15, 11.16 T-o/c,11.17

Tectuposanue

YcTHBII onpoc
HWnnusuayanpHas
caMmocTosiTenbHas pabora
KonTponbHas pabora
Brmonnenue
5K3aMEHALIMOHHBIX 3aAaHUI

OK 07. CopneiicTBOBaTh
COXPAHEHUIO OKPY KaroLen
cpensbl, pecypcocOepesKeHHIO,
NPUMEHSTh 3HAHUS 00
U3MEHEHUH KJINMATa,
MPUHLHIBI OEPeKITUBOTO
NPOU3BOACTBA, 3P PEKTHBHO
NENCTBOBATH B
Ype3BbIUANHBIX CUTYALHX

P1, Tema 1.1, 12, 13 I-o/c, 1.4,
15,1.6

P2 Tempi2.1,22,2.3,2.4, 25,
2.6

P3, Tempi3.1,32,3.3,3.4

P4, Tempi4.1,42,43,44, 45,
4.61I1-o/c, 4.7

P6, Tembi 6.1,62,63,64, 65,
6.6, 6.7 TI-0/c, 6.8, 6.9, 6.10, 6.11
P7 Temni7.1,72,7.3,7.4,75,

Tectuposanue

YcTHBII onpoc
HWnnusuayanpHas
caMmocTosiTenbHas pabora
KonTponbHas pabora
Brmonnenue
5K3aMEHALIMOHHBIX 3aAaHUI










