


PaGouas nporpamma yueOnoit jmcummmust [1YJ1.01 Maremaruka paspaborana Ha OCHOBE
TpeboBanuii:

- MeIepaIbHOTO TOCYAAPCTBEHHOr0 06pa3oBaTeIbHOroO CTaHaapTa CpeiHero obuiero obpazoBanus
(nanee — ®IOC COO) (yrsepiaen npukalom Munncrepcrsa obpazosanus u Haykn P@ ot
17.05.2012 N 413);

- MeneparbHOro rocy1apcTBeHHOro 06pa3oBaTe/IbLHOIO CTaHAapTa Mo CrenHalbHoOCTH: 09.02.07
Hudopmaimonnsie cuctembl W mporpammuposanve (0as’oBas MOArOTOBKA),YTBEPAIEHHOIO [PHKAIOM

Munnctepetsa obpasoanus W Haykn P® or 9 nexabps 2016 r. N 1547 ¢ 10nonHEHHAMH 17

nexaGps 2020 r., 1 centsabpsa 2022 r.

- GenepansHoil 06pa3oBaTebHOI MPOrpaMMBbl cpe/iHero obiero odpazoBanusa (yTeepAaicHa
npukazom Munnpocsemenus Poccun ot 23.11.2022r. Ne1044)

- IlpumepHoii paGoueii mporpaMmbl o6meobpazosatebHOi yueOHONH IHCIMILTHEBI «MatemaTikay
(Ga3oBblit ypoBeHb) 1A npodecCHOHATBHBIX 00pa3oBaTeIbHBIX OPraHH3allii TEXHOIOrHYECKOro
npoduns obyuenus (YTeepkaeHa Ha 3aceqanuu Copera M0 OLEHKE COJACPKAHMA H KauecTsa

npuMepHbIX pabounx nporpamm 061IeoOpa3oBaTENILHOIO W COLHAILHO-TYMAHHTAPHOIO HHKIOB
CI1O — Ilporokon Nel4 ot 30.11.2022r.)

Paszpaborumnk:

B.I'. Mansrun, npenojasarens matematuka IAIIOY  «Tetiomckuit  rocyaapCTBEHHBIH KOLIEK
rpa)xnaﬂcmﬁ 3allHTBD)

Paccmotrpena ®  ojgoOpeHa Ha  3ace/laHMM  NPEAMETHO-LHMKIOBOH  KOMHCCHH

ecTecTBeHHOHay4HbIX jucuuiadd W matematnku [AIIOY «Terromckuit rocyiapcTBeHHBIH
KOJIJICJUK IPak/1aHCKOM 3allluThI»,

npotokon Ne 1, ot «/-& aBrycra 2024 r.
npejceaTenb FHch/_Z_gy/ﬂoponHona Ed

Pacemotpena neaarorudeckum coetoM I'ATIOY «Teriomcekuit rocyiapcTBeHHbIH KOJUIEK
Ipax/IaHCKOH 3alMThI»,
,’/

nportokon Ne 1, ot «27» aBrycra 2024 r. s

npejceaaresnb neaarornyeckoro copera: W’f £ aesa T.1O./
4




1. TMMACIIOPT ITPOI'PAMMBI YYEFHOM IUCIHUTIINHBI

IHYA. 01. MATEMATHKA

1.1. Ob6saacTh NPpUMEHEHHUS TPOTPAMMBI.
PaGouass mporpamMma yueOHOW IUCHUIUIMHBI MareMaTuka SBISETCS YacTbl0 OCHOBHOM
npodeccnoHaTbHOM 00pa3oBaTEbHON TpOrpamMMbl, paspadoranHoil B coorBercTBUu ¢ @I'OC 1o
cnermanbHocTH 09.02.07 MHpOpMaMOHHBIE CHUCTEMBI M CHCTEMBI MPOTPAMMHUPOBAHUS Oa3oBas
nojarotoska), deaepasbHOrO rocyIapcTBEHHOrO0 00pa30BaTENBHOTO CTaHAAPTA CPEIHETO OOIIEero
oOpa3oBaHus, (QenepaibHOTO TOCYJapCTBEHHOIO 00pa30oBaTeNIbHOTO CTaHAapTa CPEAHEro OOILEero
oOpa3oBaHUs.

Conepxxanne oOmieoOpazoBarenbHol  aucturmuinabl  [1YJ1.01  Marematuka HampaBieHO Ha
JTOCTH)KEHHE BCEX JIMYHOCTHBIX, METANPEAMETHBIX M TPEAMETHBIX pPEe3yIbTaTOB OOYy4YEHUS,
pernamentrpoBanHbix OI'OC COO.

Pabouas nporpamma yuyeOHOM AUCHUILTUHBI MOKET ObITh MCIIOJIb30BaHa B JIOMOJIHUTEILHOM
npodecCHOHATFHOM 00pa30BaHuU (B MPOrpaMMax MOBBIIICHUS KBATH(DUKALUU U TIEPETIOATOTOBKH)
U IpoecCHOHANBbHOM MOArOTOBKE 110 NMpodeccusiM paboyuXx.

1.2. MecTo TUCHUILIMHBI B CTPYKTYpe OCHOBHOW mpogeccHOHATLHONH 00pa3oBaTeIbHOI
NPOrpaMMbI:
OOmeobpa3oBarenbHas  AUCLHUIUIMHA  «MaremaTtuka»  gBiseTcss  00s3aTeNbHOM  4acThbiO
o0mieo0pa3oBaTeabHOr0 ILMKJIa OOpa3oBarenbHOW mporpaMmbl B coorBerctBuM ¢ DI'OC
cneuuansHoctd 09.02.07 MHOpMaMoHHBIE CUCTEMBI M CHCTEMBI MpOrpaMMHpoBaHus (Oa3oBas
MOATOTOBKA)

1.3. Heau 4 33124 JUCHUNJIUHBI — TPeOOBaHMS K Pe3yJbTaTaM OCBOEHUSI AU CHUIIIMHBI:
OcBoenne y4eOHOI aucuMIIuHbBl «Martematuka» 00ecreynBaeT JAOCTHKEHHE CTYACHTaMH
CIIEYIOIUX PE3yNIbTaTOB:

3HATh/TIOHUMATh:
3 1 - 3HaueHuWe MaTeMaTHYeCKOM HAayKu JUIsl pelleHus 3aJad, BO3HMKAIOIIUX B TEOPUHU U

MpaKTUKE; IIUPOTY M OrPAHUUYEHHOCTh MPUMEHEHUS MATEMaTHYECKUX METOJOB K aHalIu3y U
WCCTIEIOBAHUIO TIPOIIECCOB U SIBJICHHUH B TIPUPOJIEC U OOIIECTBE;

3 2 - 3HayeHUEe NPaKTUKH U BOIPOCOB, BO3HUKAIOIIMX B CaMOM MaTeMaTHKe, s
(hopMHUPOBaHHS U Pa3BUTHS MaTEMAaTUUECKOW HAYKH,
3 3 - wWmed pacHIMpeHUsT YUCIOBBIX MHOMECTB KaK CHoco0a TOCTPOCHHS HOBOTO

MaTeMaTUYeCKOro arnmapara Jyisi pelieHus MPaKTUIECKHUX 3a/1a4 U BHYTPEHHUX 3a7[a4 MAaTEeMAaTHKH;

3 4 - 3HayeHHWe HJEH, METOJOB M PE3YJIbTATOB aIreOphl U MAaTEMaTHYECKOTO aHajau3a s
MOCTPOEHUS MOJIEJIEH peATbHBIX MTPOIECCOB U CUTYAIIHI;

3 5 - BO3MOXXHOCTH T€OMETPHUH JUIsl ONIMCAHUS CBOMCTB peajbHbIX MPEIMETOB U UX B3aUMHOI'O
pacmoIokKeHUS;

3 6 - yHHBEpCAJbHBIA XapakTep 3aKOHOB JIOTUKM MaTEeMaTHYECKUX PACCYXKIACHUH, HX
MPUMEHUMOCTh B Pa3JIMYHBIX 00JIACTSIX YEIIOBEUECKON eI TeIbHOCTH;

3 7 - paznmuuue TpeOOBaHUM, MPEABIBIAEMBIX K JOKa3aTelbCTBAM B MaTEeMaTHKE,
€CTECTBEHHBIX, COLIMAJIbHO-3KOHOMMYECKUX U TYMAHUTAPHBIX HayKaX, Ha IPAKTHKE;

3 8 - poJib aKCHOMATUKH B MaTeMaTHKE; BO3MOKHOCTb MOCTPOEHUS MAaTEMAaTUYECKUX TEOPUI
Ha aKCHOMaTHYECKOH OCHOBE; 3HAu€HUE aKCHUOMATHKHU UId JPYrux oOjacTedl 3HaHUS U Ui
MPaKTHUKU;

3 9 - BEpOSATHOCTHBIX XAPAKTEP PA3JTUYHBIX MPOILECCOB U 3aKOHOMEPHOCTEH OKPYKaIOIIETo
MHUPA;



yMeThb:

Y 1 - BBIONHATH apu(MeTHUECKUEe IEHCTBHS, COYETash YCTHBIE W MHCbMEHHBIC NPHEMBI,
IIPUMEHEHHUE BBIUYUCIUTEIBHBIX YCTPONCTB; HAXOAWTHb 3HAYCHMsS KOPHSA HATYPaJbHOW CTEIICHH,
CTETIEHM C paAlUOHAIBHBIM TIOKa3areneM, Jorapupma, UCHONB3ys TNPU HEOOXOIUMOCTH
BBIYHCIIUTEIIBHBIE YCTPOICTBA; MOJIb30BATHCS OLEHKON M IPUKUIKON IIPH NIPAKTUYECKUX pacueTax;

Y 2 - OpuUMEHATHb NOHSTHS, CBSA3AHHBIE C JIEIMMOCTBIO LENbIX YHCEN, IPU pEIICHUU
MaTEeMaTHYECKUX 3a7ad;

V¥ 3 - HaxoAWUTh KOPHM MHOTI'OWIEHOB C OJHOM NEPEMEHHOM, packiaablBaTh MHOIOWIEHbI Ha
MHO>KHTEJIH;

Y 4 -BbINOJHATH AEWUCTBUSA C KOMIUIEKCHBIMH YHCIaMH, I10JIb30BaTbCsl M€OMETPUYECKOMN
UHTEPIIpETAlMEd KOMIUIEKCHBIX YMCEJl, B IPOCTEHUIINX CIy4asX HaXOAWTb KOMIUIEKCHBIE KOPHH
YpaBHEHHH C IEHCTBUTEIBHBIMHA KO PHUIIMEHTAMU;

Y 5 - npoBoauTh NpeoOpa3oBaHMs UYUCIOBBIX M OYKBEHHBIX BBIPKEHUH, BKIFOUYAIOIIMX
CTETICHH, PaIUKaIbl, JOrapU(PMBbl K TPUTOHOMETPHUUYECKHE (DYHKIINH;

VY 6 - onpeaensaTh 3HaueHUE (PYHKIMM IO 3HAUYEHHUIO apryMEHTa IpPU Pa3iIMuHBIX crocobax
3agaHus (QYHKIAH;

VY 7 - ctpouTh rpaMKu U3Y4E€HHBIX (PYHKIHMI, BBITOJIHATE IpeoOpa3oBaHus rpauKoB;

VY 8 - onmckiBaTh 1O TpaduKy U 1Mo GopMylie OBEACHNE U CBOMCTBA (DYHKIINH;

VY 9 - pemath ypaBHEHUs, CUCTEMbl ypaBHEHU, HEPABEHCTBA, MCIIOJIb3Ys CBOMCTBA (PyHKLUI
U uX rpaduyeckue npeacTaBIeHuUs;

VY 10 - HaxoUTh CyMMy OECKOHEYHO yObIBaroIeil TeOMETPUUECKHUI TPOrpeccuu;

Y 11 - BbIUMCIATH MPOU3BOAHBIE M NEPBOOOPA3HBbIE AJIEMEHTApHBIX (DYHKIUH, MpUMEHss
IIpaBUJIa BHIYMCIIEHUS IPOU3BOIHBIX U MEPBOOOPA3HBIX, UCTIONb3YS CIIPABOYHBIE MAaTepUAIIbI;

V¥ 12 - uccnenoBath PyHKIMH U CTPOUTH UX TPapUKU C TIOMOIIIBIO POU3BOIHOM;

VY 13 - pemaTh 331241 ¢ IPUMEHEHUEM YpaBHEHHsI KacaTelbHOU K rpaduKy (yHKINH;

VY 14 - pemats 3a/1a4u Ha HAXOXJACHUE HAUOOJBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUs (DYHKIIMHN Ha
OTpE3KE;

VY 15 - BBIUHCIATH IIOIIAb KPUBOJNHEWHOMN TPAIECLINH;

Y 16 - pemarh panUoOHaIbHBIE, IOKa3aTeNbHbIE U JIorapu(MHUYECKHe YypaBHEHHUS U
HEPaBEHCTBA, HPPALMOHAIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHHUS, UX CUCTEMBI;

V¥ 17 - noka3pIBaTh HECIIOKHBIE HEPABEHCTBA,

VY 18 - pemaTh TEKCTOBBIE 33JaYd C IOMOIIBIO COCTABJIEHUS ypaBHEHHUI, U HEPaBEHCTB,
UHTEPIPETUPYSI PE3YNBTAT C YIETOM OTPAHUYEHUN YCIOBHS 3a/1a4H;

Y 19 - uzobpaxarb Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBAa pEIIeHUH YpaBHEHUU U
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.

Y 20 - HaxoauTh NpUOIMKEHHbIE pPEIIeHHsS YpPaBHEHUH W HMX CHUCTEM, HCHOJb3Ys
rpaduuecKuil METO;

Y 21 - pemarh ypaBHEHHUS, HEPABEHCTBA M CHCTEMbl C MpPUMEHEHUEM TIpaduyecKux
NPEJCTaBICHUNA, CBOUCTB (PYHKIUI1, TPOU3BOIHOI;

Y 22 - pewmats mnpocreiiline KOMOMHATOpPHBIE 3a/ladydl METOAOM Iepebopa, a Takke ¢
UCTOJIb30BAaHNEM M3BECTHBIX (hOpMyI, TpeyroubHuka [lackains; BEIUUCIATE KO3PPHUIIMEHTH OMHOMA
Herotona no ¢popmyiie u ¢ ucnonb3oBaHueM TpeyroiabHuka [lackans;

VY 23 - BBIYUCIATH BEPOSATHOCTH COOBITHI Ha OCHOBE MOJCYETa YMCia UCXOJ0B (TMpocTeiimme
city4an);

Y 24 - COOTHOCUTH IUJIOCKHE TE€OMETPHUECKHE (QHUTyphl U TpPEXMEpPHbIE OOBEKTHI C HX
OIMCaHUSIMHU, YEPTEKAMH, U300pAKEHUAMHU; pa3IuyaTh U aHAJIU3UPOBATh B3aUMHOE PACHOJIOKEHHE
uryp;

VY 25 - u300paxars reoMeTpuuecKue (PUrypsl U TeJla, BHIIOIHATH YEPTEK M0 YCIOBUIO 331a4H;



Y 26 - pemars TEOMETPUYECKHE 3aJayd, OMNUPasiCh HAa H3YyYECHHBIE CBOMCTBA
IUTAHUMETPUYECKUX U CTEPEOMETPUUYECKHX (GUTYp M OTHOIICHUH MEXIy HHUMH, IPUMEHS
anredpanveckuili ¥ TPUrOHOMETPUUECKUN anmnapar;

VY 27 - npoBOANTH J10KA3aTENbHbIE PACCYXKIECHUS NPU PEIICHNUHN 3a/1a4, JOKa3blBaTh OCHOBHBIE
TEOpEeMbI Kypca;

Y 28 - BBIYHCIATH JIMHEHHBIC JEMEHTHI U YIJIBI B MPOCTPAHCTBEHHBIX KOH(UTYpAIHsIX,
00BEMBI U TUIOIIAU TTOBEPXHOCTEH MPOCTPAHCTBEHHBIX TE U UX MPOCTEUIINX KOMOMHALINN;
YV 29 - nOpuUMEHSTh KOOPJAWHATHO-BEKTOPHBIM METOJ JUJIi BBIYMCICHUS OTHOIICHHM,

pacCTOSHUM U YIJIOB;
¥ 30 - cTpouTh ceueHuss MHOTOTPAHHUKOB U N300paXkaTh CEYEHMsI TEJ BPALLCHMS;

Hcnonb3oBath npuoOpeTeHHble 3HAHMA W YMEHHMS B INPAKTHYECKOH /JeATEJbHOCTH U
MOBCEeHEBHOM KU3HHU IS

N 1 - mpakTudeckux pacueToB mo (opmynam, BKIIOYas (GOPMYIbI, COAEpKaIIUe CTEICHH,
panukaibl, Jorapugmbl U TPUTOHOMETPUYECKHE (YHKLUHU, HCIOJIb3Yys HPU HEOOXOIUMOCTH
CIPaBOYHbIE MaTEpUAIbl U POCTEUIINE BBIYMCINUTEIbHbBIE YCTPOICTBA;

N 2 - onucaHus M HCCIENOBaHHUSA C MOMOIIBIO (YHKUMH peabHBIX 3aBHCUMOCTEH,
MPEJCTAaBICHNUS UX IpadUuecKy; HHTEPIPETaluu rpa(uKoB peasbHbBIX IPOIECCOB;

U 3 - perieHust reoMeTpUUYECKUX, (PU3NYECKUX, SKOHOMUUECKUX U JPYTUX MPUKIAAHBIX 3a/1a4,
B TOM YHCIIE 33/Ja4 Ha HauOOJbIINE W HAUMEHBIIWE 3HAYCHHWs] C TNPUMEHEHHEM amrmapara
MaTEMaTHUYECKOI 0 aHaIN3a;

N 4 - nocTpoeHus u ucciaen0BaHus IPOCTENIINX MaTEMaTHYECKUX MOJIENIEH;

W 5 - aHanu3a peanbHbIX YUCIIOBBIX JAHHBIX, IPEJCTABICHHBIX B BUJE AUarpamMm, rpagukoB;
JUIS aHaJIM3a MHPOpPMAIMKM CTaTUCTUYECKOIO XapakTepa,

N 6 - uccnenoBanus (MOJETUPOBAHMS) HECIOKHBIX MPAKTUUYECKUX CUTYallMil Ha OCHOBE
M3Y4YEHHBIX (POPMYI U CBOICTB QUTYp;

W 7 - BblUMCIEHUS [UIMH, IUIOINAAEeH M OOBEMOB pEaJbHBIX OOBEKTOB IPH PELICHUU
MPaKTUYECKUX 3a/lay, HCIONb3yd MpU HEOOXOAUMOCTH CIPABOYHUKM U  BBIYUCIUTEIbHBIC
YCTPOMCTBA;

N 8 —moHuMaHMs B3aUMOCBSI3M Yy4eOHOro mpeaMera ¢ OCOOEHHOCTSIMHM mpodeccuil u
npo¢eCCHOHATILHOMN 1eATEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 10 JAHHOMY IIPEIMETY.

1.3.1. HeJn AuCHMNJIHHBI:

® bopMupoBaHHE IEHTPAIBHBIX MAaTEMaTHUECKUX TMOHATUH  (YUCIIO, BEIMYUHA,
reoMeTpuueckas (urypa, IHepeMEHHas, BEPOSTHOCTb, (DYHKIMS, NPOU3BOIHAS, WHTErpa),
O6eCHe‘II/IBaIOH_[I/IX MMPEEMCTBEHHOCTD U NEPCHEKTHUBHOCTE MATEMATHUYCCKOI'O O6pa3OBaHI/I${
oOyJaromuxcs;

® [10JIBEJICHUE O0YYAIONINXCS Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MAaTEMAaTUKN MW OKPYXAromero Mupa, MNOHUMAHUIO MAaTCMAaTHKH KaK YacTU O6HI€I>1 KYJIbTYPBbI
YeJI0BEUCCTBA;

® pa3BUTHE HWHTEJUIEKTyaJIbHBIX W TBOPYECKUX  CHOCOOHOCTEW  0Oydarommxcs,
IT03HABATEJIbHOW aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJIEHUS, NHTEpeca
K U3YYECHHUIO MaTEMAaTUKH;

® hopmupoBaHne  (QYHKIMOHAIBHOM  MaTeMaTW4ecKOH  TPaMOTHOCTH:  YMEHHS
pacrno3HaBaThb MaTeMaTUYECKUE ACTIEKTHl B PEAJIbHBIX JKU3HEHHBIX CUTYallUsX U MPU U3y4YEHUU
IPYruX y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYINPOBaATH
UX Ha sA3bIKE MaTE€MaTHUKU M CO3/1aBaTh MaTEMAaTUUYECKUE MOJENH, NPUMEHATH OCBOEHHBIM
MaTeMaTUYeCKHUi anmnapar JUTSL penieHus MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/ad,
MHTEPIPETUPOBATH U OLIEHUBATHIIOIYUYEHHBIE PE3YyJIbTATHI.



3aaun AUCHUNJINHBI:
3agaun ocBoenuss Ol (B coorBercrBumM ¢ TpedGoBanusmMu PI'OC COO, opueHTranmeil Ha

pe3yabtatbl ®I'OC CII10):

- (dopmupoBaTh MpPEACTaBICHHUS O COIHMAIBHBIX, KYJIbTYPHBIX M HCTOPHYECKHUX (aKTopax
CTaHOBJICHUSI MAaTEMATHKH;

- (bOpMI/IpOBaTB OCHOBBI JIOTHYECKOI'O, AJITOPUTMHUYCCKOI'0 1 MATEMATHYCCKOI'O MBIIIJICHU S,

- q)OpMI/IpOBaTb YMCHUA IMPUMCHATH IMOJIYYCHHBIC 3HAHUA IMMPU PCHICHUH PA3JIMYHBIX 3aaa4, B TOM
YHUCJIC HpO(l)eCCI/IOHaJ'II)HBIX;

- (opmupoBaTh TpEACTABICHUS O MaTeMaTUKE KaK 4YacTh OOIIEYeTOBEUECKON KYIbTYpHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, IIO3BOJSIOLIEM OIMCBHIBATH W M3y4aTb peEajbHbIE MPOLECCH U
SIBJICHUS.

1.3.2. Ilnanupyemble pe3yJbTaTbl OCBOeHHsI 001e00pPa30BaTe/JbHON JUMCUMILUIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO

B pesynbrare m3ydyenus aucuuiuimHbel «MatemaTukay OyayT chopMUpOBaHBI CIEAYIOIINE
o0nIMe KOMIEeTEeHIIUHN:

OK 01. BeiOupats cioco0s! perieHus 3aaad npodheccuoHaIbHOM NesITeIbHOCTH, IPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTAM.

OK 02. OcymiecTBisTh MOKUCK, aHATN3 U HHTEPIPETAUI0 HHPOpMAIIUU, HEOOXOAUMOH N5
BBITIOJTHEHUS 33/1a4 PO ECCHOHATBHON JAEeSITENbHOCTH.

OK 03. [TnanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPO(HECCHOHAIBHOE U IMYHOCTHOE PAa3BUTHE,
MpeANPUHUMATEIBCKYIO AESITEIbHOCTD B MpodeccnoHalbHOM cdepe, UCToNb30BaTh 3HAHUS 110
MIPaBOBOW M (PMHAHCOBOI IPaMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYallUsX.

OK 04. PaboTaTh B KOJIJIEKTUBE ¥ KOMaH[€, 3()(PEKTUBHO B3aUMOJIEHCTBOBATH C KOJJIEraMH,
PYKOBOJCTBOM, KJIUEHTAMH.

OK 05. OcyuiecTBiTh yCTHYIO M MIUCbMEHHYI0 KOMMYHHKAIIUIO Ha TOCYAapCTBEHHOM SI3BIKE C
Y4ETOM OCOOEHHOCTEW COLMANBHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IIposiBATh rpask1IaHCKO-TMIATPUOTHIECKYIO TTO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE
MIOBE/ICHUE HA OCHOBE TPAAUIIMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEW, B TOM
quclie ¢ y4TOM TapMOHU3AIMHI MEXKHAIIMOHATBHBIX U MEXPEIUTHO3HBIX OTHOILIEHUH, TIPUMEHSTh
CTaHapThl aHTUKOPPYILIMOHHOIO TIOBEIEHUS.

OK 07. ConeilicTBOBaTh COXpPAaHEHHUIO OKPYXAIOIIEH cpenibl, pecypcocOepekeHuto, 3pHEeKTHBHO
JIEMCTBOBATH B UPE3BBIYANHBIX CUTYALIMSIX.

OK 09. Mcnonbs3zoBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHUHU B MPOPECCHOHATBHON JAESITETbHOCTH.

OcBoenne yueOHOro mpenmera «MaTemaTtukay JODKHO OOecTeunBaTh JOCTIDKEHHE Ha
YpPOBHE cpeaHero ooOmero oO0pa30oBaHUs CIEAYIOMUX JIMYHOCTHBIX, METalpeAMETHBIX |
MpeIMETHBIX 00pPa30BaTENbHBIX PE3YIbTaTOB B cOO0TBEeTCTBUU ¢ TpeboBanusmu OI'OC cpenHero
o01mero o0pa3oBaHUs:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO TpeaMeTa
«MaremaTurka XapaKTePU3YIOTCS:

I'pask1aHckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO TPAXKIAAHCKOM TO3UIMKM OOydYaromerocss Kak AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHICKOTO OOIIECTBa, MPEICTABICHUEM O MAaTeMaTUYECKUX OCHOBaX




1.3.3

(GYHKIIMOHMPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJIEHHUH, MNpOLEAYyp Tpa)kJAaHCKOro oO0IecTBa
(BBIOOpBI, ONMpPOCHl U Mp.), YMEHHEM B3aUMOJEHCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTaMU B
COOTBETCTBHUHM € UX (PYHKIMSIMHU M Ha3HAYEHUEM.

ITaTproTHYECKOE BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO POCCHICKOMN TPaXKIAaHCKON MIEHTHYHOCTH, YBOKEHUS KIIPOLUIOMY U
HACTOSIIIEMY POCCUHUCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHUEM K JTOCTHXKEHUSAM POCCHIUCKHUX
MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJIbI, K HUCHOJIb30BAHUIO ITUX JOCTHUKECHHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, CPepaxdKOHOMUKH.

JIYXOBHO-HPaBCTBEHHOE BOCHUTAHUE:

OCO3HAaHHEM JYXOBHBIX IICHHOCTEH pOCCHICKOro Hapoma, CHOpMHPOBAHHOCTHIO
HPaBCTBCHHOI'O CO3HAaHUA, STHYCCKOI'0 NMOBCACHUA, CBA3AHHOI'O C INPAKTUYCCKUM NPUMCHCHHUEM
JTOCTHXKECHUI HAyKH M JESITEIbHOCTHIO YUEHOT0; OCO3HAHUEM JMYHOIO BKJIaJa B MOCTPOCHUE
YCTOWYIMBOTO Oy TIyIIETro.

DCTeTUYECKOE BOCIUTAHUE:

JCTETMYCCKMM  OTHOIIEHHEM K  MHpY, BKIIOYas  3CTETUKY  MaTeMaTHUYCCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHUH, pPacCyKACHUH; BOCIPUUMYHMBOCTHIO K
MaTeMaTHYEeCKUM acleKTaM Pa3IHyHbIX BHIOB UCKYCCTBA.

PuU3NYECcKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKHe 3HAaHHUA B HMHTEpecax
3JI0pOBOT0 M 0€301acHOro o0pasa >KHW3HH, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/10pPOBBIO
(3mopoBoe mHTaHWE, COANAaHCUPOBAHHBIN PEXUM 3aHATUN M OTHAbIXA, peryispHas (uznueckas
aKTHUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHMS NMPHU 3AHATHUAX CIIOPTUBHO-030POBUTEIHHOM
JESATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K Pa3InYHbIM
cepam mpoecCHOHATBHON JAEATENbHOCTH, CBA3aHHBIM C MaTeMaTHKOW M €€ MPUIIOKEHUIMH,
YMEHHEM COBEpLIaTh OCO3HAHHBIN BBIOOP Oyayiiel npodeccuu U pealn30BbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHDKEHWHM BCEM JKU3HHM; TOTOBHOCTBIO K AaKTHMBHOMY YYacTHIO B
pELIEHNN IPAKTHYECKUX 3a7a4 MATEMAaTUYECKOW HAIIPABIEHHOCTH.

DKOIOrHYECKOE BOCIUTAHUE:

C(bOpMHpOBaHHOCTBIO BKOJ'IOFI/I‘-Ie()KOI\/JI KYJ'II)TypI)I, IIOHUMAHUECM BJIIUAHUA COIIUAJIBHO-
HSKOHOMHMYECKUX TMPOIIECCOB Ha COCTOSHHUE NPHUPOIHON U COLMAITBHOM Cpeabl, OCO3HAHUEM
II00ATFHOTO  XapakTepa JKOJOTHMYECKHX  MpoOJjeM; OpHeHTalMell Ha  TNpUMEHEHUE
MaTeMaTHYeCKUX 3HAHUM ISl pelIeHus 3a7ad B OOJIACTH OKPYXKAIOUIEH Cpeibl, MIaHUPOBAHUS
MOCTYNKOB U OIIEHKU UX BO3MOXKHBIX IMOCIEICTBUH ISl OKPYKAOIIEH CPEIBI.

LIeHHOCTH HAYYHOTO MTO3HAHUSL:
cOpMHPOBAHHOCTHIO MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pa3BHUTHS HAyKU U OOMICCTBEHHOW NMPAKTUKH, TOHMMAHUEM MAaTEMaTUICCKOW HAYKU KaK CQepbl
YeIIOBEYECKON JISATSIIBHOCTH, 3TAINOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISI Pa3BUTHUS ITUBUIIH3AINH,
OBJIAJICHHEM SI3BIKOM MAaTEMaTHKA W MaTeMAaTUYECKOW KyIbTypOW KakK CpeJICTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIISITh TMPOCKTHYIO U HCCIENOBATENBCKYIO JESTEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIIE.

B pesynprare ocBoeHus obOmieoOpazoBarenpHON aucrumuimHbl [TV .01  MaremaTuka

oOyuarouiics 10KeH chOpMUPOBATH JTMUYHOCTHBIE PE3YJIbTAThl IPOrPaMMbI BOCITUTAHUS

Koa JHYHOCTHBIX
pe3yJabTaToB
peaau3zanuun
NPOrpamMMbl

JInuyHOCTHBIE pe3yJIbTaThI
peanu3alnuy NporpaMMbl BOCIIUTAHUS




BOCIIUTAHUSA

[IposiBastroIINi ¥ JEMOHCTPUPYIOLINI YBaXKEHHUE K TPYAY YEIOBEKA,
OCO3HAOIINI [IEHHOCTh COOCTBEHHOIO TPYZAa U TpyAa APYIUX JIOACH.
DKOHOMHYECKH aKTHBHBINA, OPUCHTUPOBAHHBIN Ha OCO3HAHHBIN BHIOOP
cdepsl TpodheCCHOHATBHON NEATEIILHOCTH C YYETOM JIHYHBIX KHU3HEHHBIX
IUIAHOB, IOTPEOHOCTEH CBOEH ceMbU, POCCUIICKOT0 00IIecTBa.
BeIpaxaromuii 0CO3HaHHYI0 TOTOBHOCTbD K ITOJYyYEHUIO
npodeccuoHanbsHOr0 00pa3oBaHus, K HEMPEPHIBHOMY 00pa30BaHUIO

B TEYECHUE )KU3HU [[eMOHCTpUPYIOIIUI IO3UTUBHOE OTHOILLICHHE

K pEryJupOBaHUIO TPYAOBBIX OTHOWIEHUH. OpUEHTUPOBAHHBIN

Ha caMo00pa3oBaHue 1 MPO(PECCHOHATBFHYIO EPENOATOTOBKY B
YCIIOBHSIX CMEHBI TEXHOJOTHUYECKOI0 YKJIaJa U COITYTCTBYOLIUX
colMaNbHBIX NiepeMeH. Crpemsimuiics K JOPpMUPOBAHUIO B CETEBOU
cpelie IMYHOCTHO U MPO(heCCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO
cienay

JIP 4

JleMOHCTpHUpPYIONINIA TOTOBHOCTh U CHOCOOHOCTH BECTU JHAJIOT C
JPYTUMU JTFOJIbMHU, JOCTUTATh B HEM B3aUMONIOHUMAHUS, HAXOIUTh
oOI1ye 1eTu U COTPYAHUYATD [Tl UX JOCTHXKEHUS B TPO(ecCHOHABHOM
JeATENBHOCTH

JIP 13

[posBistonUii cCO3HATEIHHOE OTHOIICHUE K HEITPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIICITHOW MPO(ecCHOHALHOMN 1 JIP 14
0OIIECTBEHHOM JICATEIILHOCTH

IIpuHUMAaOIMI ¥ TOHUMAIOIINN LIEJIU U 33Ja4l COLUAIIBHO-
KOHOMHUECKOro pa3BuTus Peciyonmuku TarapcraH, roToBbli paboTaTh
Ha €ro J10CTHUXXCHHUC, CTpCMHHII/II\/'ICﬂ K ITIOBBIIIICHHUIO JIP 18
KOHKYPEHTOCIIOCOOHOCTH PETHOHA B HAIIMOHAIBHOM U MHUPOBOM
Maciirabe

JleMOHCTpUpYIOLUI YPOBEHb IIOATOTOBKH, COOTBETCTBYIOLIUI
COBPEMEHHBIM CTaHAAapTaM U MEPEI0BbIM TEXHOJIOTUSAM, TOTPEOHOCTIM JIP 19
PErMOHAIILHOTO PBIHKA.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOCHMSI MpOrpamMMmbl y4eOHOTO IpeaMera
«MatemaTHKa» XapaKTepu3ylTcs OBJIaJICHUEM VHUBEPCAbHLIMU
NO3HAGAMENbHLIMU  OCUCMBUAMU,  YHUBEPCATIbHOIMU — KOMMYHUKAMUBHBIMU  OeliCMEUIMU,
VHUBEPCANbHBIMU PEYIAMUGHBIMU OCLICMBUAMU.
1) VYuuBepcaibHbIC INO3HABATEJIbHBbIE [CHCTBHs, 00eCHeYnBalOT (GOpMHUpPOBaHHE 0a30BBIX
KOTHUTHBHBIX TPOLIECCOB O0Oy4aromMxcsi (OCBOGHHE METOJIOB IO3HAHHUS OKPYXKArOIEro
MHUpa; MPUMEHEHHUE JIOIMYECKUX, MCCIE0BaTeIbCKUX OMNepalunid, yMeHud paboTarh c
uHpopmanuen).
ba30BbI€ IOTMYECKUE IEUCTBUS:
® BBIABJISITH U XapaKT€PU30BaTh CYILECTBEHHBIE NMPU3HAKKM MaTEMATUYECKUX OOBEKTOB,

MOHATUH, OTHOIIEHWH MEXAYy NOHATHUAMH, (QOPMYJIHMPOBAaTH OINpPENEICHUsT MOHATH;
yCTaHABJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCH(PHUKAIMKA, OCHOBAHHUS JJs1 OOOOIEHHS H
CPaBHEHUs, KpPUTEPUH IIPOBOJUMOTrO aHAJIN3A;

® BOCHpPUHUMATH, (OPMYIHPOBATH U NPEOOPa3OBBIBATH CYXKICHUS: YTBEPIUTEIbHBIC H
OTpHILIATENIbHBIE, €MUHUYHBIE, YACTHBIE M OOIINE; YCIOBHBIE;

¢ BbBIIBJTH MATCMATUYCCKHUEC 3aKOHOMCPHOCTH, B3AUMOCBA3U U MPOTHBOPCUUS B (paKTaX,



JTaHHBIX, HAOMIOACHUSIX W  YTBEPXKICHUSAX;, TpeiaraTh KPUTEPHUH IS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUMIL;

e JenaTh BBIBOJIBI C MCIIOJNIB30BAHHEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUCHHUM, YMO3aKJIFOUEHHH 110 aHAJIOTUH;

® [IPOBOAMUTH CAMOCTOSTEIBHO JOKA3aTEJbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUM (IIpsiMble
U OT MPOTUBHOIO), BBICTPAWBATh APryMEHTAILIUIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

e BpIOMpaTh CcHoco0 pemieHUss y4eOHOW 3amaud (CpaBHHUBATH HECKOJIBKO BapHAHTOB
peuieHusi, BBHIOMpATh HamOoNee MOAXONAIMI C  Y4ETOM CaMOCTOSITEIBHO BBIACICHHBIX
KPUTEPHUEB).

ba3oBble nccneoBaTeabCKHe ICHCTBUSL:
® HCIIONB30BaTh  BONPOCHI KAk  HMCCIENOBATEIbCKUI  MHCTPYMEHT  IIO3HAHUS;

(hopMyIIMpOBaTh BOIPOCHI, PUKCHUPYIONTNE MPOTHBOPEUHE, MPOOIEMY, YCTaHABIMBATH UCKOMOE
U 1aHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATHCBOIO IMTO3UINIO, MHEHHE;

® IIPOBOJIUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCICAOBAHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTUYeCKOro OOBEKTa, SIBJICHHUS, IPOIIECCA, BBISIBICHUIO
3aBUCUMOCTEHN MEX1y 0OBEKTaMU, SIBJICHUSIMU, MTPOIIECCAMH;

® CaMOCTOATENbHO  (QopMyIHpoBaTh OO0OOIIEHUS W  BBIBOJABI IO  pe3ylibTaTaM
MPOBEACHHOTO  HAOJNIOACHUS, WCCICAOBAHMS, OICHUBATh JIOCTOBEPHOCTh  IOJYUYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIIIECHHIA;

L] HpOFH03I/IpOBaTI> BO3MOXXHOC paSBI/ITI/Ie HpOHCCC&, a TaKX€ BbIABUI'aTh Hpe,)IHOJ'IO)KeHI/ISI
0 €r0 pa3BUTUHU B HOBBIX YCIIOBHSIX.

PaGora ¢ nadopmarueii:
® BBIABJATH JePUIUTH MHDOPMAIMK, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETa HA BOMPOC U

JUISL pellIeHus 3a/1auH;

e BHIOMpaTh HMH(POPMALMIO W3 HMCTOYHUKOB DA3IUYHBIX  THUIOB, aHAJIW3MPOBATH,
CHCTEMaTU3UpOBaTh M MHTEPIPETUPOBATh HHPOPMALMIO pa3IMYHBIX BHJIOB U (HOpM
IIPE/ICTaBIICHMS;

® CTPYKTypHpOBaTh HH(pOpMAIMIO, TMPEICTaBIATH €€ B  pa3IMyHbIX  (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

® OLIEHMBATh HAAEKHOCTh MHPOpPMAIMM IO CaMOCTOSITENBHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Yuusepcanvuoie KOMMYHUKAmMugHbvle Oeticmeusl, obecneyusarom
ChOPMUPOBAHHOCb COYUATLHBIX HABLIKOG 0OVHAIOUWUXCS.
Oomenue:

® BOCIIPpUHUMATH U q)OpMy.]'IPIpOBaTL CYXKOACHUA B COOTBECTCTBHUH C YCIIOBUAMHU W LCIIAMU
O6HI€HI/I5[; ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX W INHNCHMCHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS IO XOAY peIICHHs 3a/ladl, KOMMEHTHPOBATH MOIy4eHHBIN
pe3ynbrar,

® B X0Ji¢ OOCYXXJIEHHUS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TE€MBbI, MPOOIEMBI,
pemaeMoﬁ 3a/la4yM, BBICKA3bIBATb HWACHU, HALICJIICHHBIC HAa MOUCK PCHICHUA; CONOCTABJIATL CBOHU
CYXIIEHUS C CYXICHHSIMH JIPYTUX YYaCTHUKOB IUAIIOTa, OOHAPYKHUBATH PA3JIMYME U CXOJICTBO
MO3UIIHI; B KOPPEKTHOH (hopMe POpMyITHpPOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,

® IIPEACTABIIATH PE3yIbTaThl PEIICHMS 3a7add, HKCIICPUMEHTA, UCCIIECIOBAHMS, IIPOEKTA;



CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUICHHS C Yy4YeTOM 3aJad Mpe3eHTAUuu W
0COOEHHOCTEH ayTUTOPUH.

COTpyIHUYECTBO:

® [IOHMMATh U UCIOJH30BATH MPEUMYIIECTBA KOMAaHIHON U MHAWBUAYAIBHOW PabOTHI IPH
pemieHMM y4eOHBIX 33/1a4; NPUHUMATh Ieb COBMECTHOW JIESATEIBHOCTH, IUIAHHPOBATH
OpraHM3alI0 COBMECTHOW pPabOTHI, pacmpenessiTh BUAbl padoT, JOroBapUBaThCs, 0O0CYXIaTh
IPOIIECC U pe3yabTaT padoThl; 0000IaTh MHEHUS HECKOIBKHX JIFOACH;

® y4acTBOBAaTb B TIpPYNNOBBIX ¢opmax paboTel (0OCyXIeHus, OOMEH MHEHHSIMH,
«MO3TOBBI€ IITYpMB» M T.I.); BBINOJHATH CBOIO YacTh PAaOOTBl M KOOPJMHUPOBATH CBOU
JEUCTBHSA C IPYTUMH WICHAMU KOMaH/IbI; OIIEHMBATh KA4ECTBO CBOETO BKJaa B OOIINI MPOTYKT
10 KPUTEPUSIM, CPOPMYITHUPOBAHHBIM YyYaCTHUKAMU B3aUMO/ICHCTBUSI.

3) Yuueepcanvuvie pezynamusnusie oeticmeus, obecneuusaromgopmuposanue
CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABBIKOB TUYHOCTIU.
CamoopraHu3anus:
® COCTaBJISTH IUIAH, aJITOPUTM PELICHHS 3aJ]la4d, BHIOMPATh CIIOCOO PEIICHHs C YYETOM

HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOI MHQOpPMAIIUH.

CaMOKOHTPOJIb:

® BIaJeTh HABbIKAMHU IIO3HABATEIbLHOM pedlieKcud KaK OCO3HAHMSI COBEPILIAEMBbIX
NeUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB; BIAAETh CIIOCOOAMU CaMOINPOBEPKH,
CaMOKOHTpOJIS IIpoIiecca U pe3ysibTaTa pelieHus MaTeMaTH4eCKO! 3a/1auH;

® MpEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTbH IIPH PEIIECHUU 3a/1a4yd, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBUE pe3yibTaTa IEeId M YCIOBHSAM, OOBSICHITH HPUUYMHBI
JOCTHKEHUS UM HEAOCTHXKEHUS Pe3y/IbTaTOB JeSITeIbHOCTH, HAXOIUTh OLUIMOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OTBITY.

NPEIMETHBIE PE3YJbTATHI OCBOEHUS PABOYEN NPOT'PAMMBI
«MATEMATHUKA».

[IpenmeTrHbie pe3ynbTaThl ocBoeHUs llpumepHoil paboueil mporpaMMbl 1O MaTeMaTHKe
IIPE/ICTABJIEHBI B PaMKaX OTAEIbHBIX KypCOB: «AJiredpa u Ha4ajla MATEMaTHYeCKOI0 aHAJIN3a»,
«I'eomerpusa» u «Teopust BEepOATHOCTH U CTATHCTUKA)

OcBocHue yqeGHoro Kypca «A.nreﬁpa H HavYajJja MaTeMaTH4YeCKOro aHa/inu3a» JOJIKHO
obecneunBaTh AOCTHIKCHUC CIICAYIOIIUX IMPEAMCTHBIX 06p330BaTCJIBHBIX PE3YyIbTATOB:

Yucia 1 BLIYUCJIECHUSA

e (CBo0OOmHO  oOmepupoBaTh  MOHATHUAMM:  pallMOHAJIbHOE  YHCIO,  OECKOHeuHas
nepuoanydeckas 1poob, MPOLEHTHI; UPPALUOHAIBHOE YUCIIO; MHOXKECTBA PalliOHAIBbHBIX
U JIeWCTBUTENBHBIX YHCEI; MOIYJIb IEHCTBUTEIBHOTO YHCIA.

® [IpumeHsTh APOOM M TPOLEHTH Ui PEIICHHUA MNPHUKIAIHBIX 3a1ad M3 Pa3TUYHBIX
OoTpacJieil 3HaHUM U peaIbHOM KU3HHU.



[IpumensaTs npuUOIMKEHHBIE BBIYMCIICHUS, MPaBWIa OKPYIJICHUS, MPUKUIKY U OLIEHKY
pe3yJibTaTa BBIYMCIEHUMN.

CB00OOJHO OmNepupoBaTh IMOHITHEM: CTENEHb C IEJNBIM IIOKa3aTelIeM; HCIIOJIb30BaTh
MOJIXOSAIIYI0 (GOPMY 3aIUCH JCHCTBUTEIBHBIX YHCEIT JUTSIPEIICHHS MPAKTHYECKUX 3a/1a4
U TIPEJICTABJICHUS JAHHBIX.

CB00OIHO ONIEpUPOBATh MOHATUEM: apHU(PMETUICCKUN KOPEHb HATYPAJIbHON CTETICHH.
CB0O0OIHO ONIEPUPOBATH MOHSATHEM: CTEIICHb C PAIIMOHATBHBIM TTOKA3aTeIIeM.

CBOOOIHO OmepHpOBaTh MOHATUSMU: JOrapudM dYucla; ACCITHYHBIE W HATypabHBIC
JorapudMel.

CBOOOHO OmNEepHUpPOBATh MOHSATHUSIMHU: CHHYC, KOCHHYC, TAHTC€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa.

OnepupoBath MOHATHUSAMH: APKCHHYC, aDKKOCHHYC U apKTAHTE€HC YMCIOBOTO apTryMEHTA.
CB00OOIHO ONEPHUPOBATH MOHATUSIMH: KOMILICKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
YHCEIT;, MPEJCTABIIATh KOMIUICKCHBIC YHCIA B areOpandeckod U TPUTOHOMETPUUECKOM

dopMe, BBHIMONHATH apumeTHyecKkue omepanud ¢ HUMH W H300pakaTh Ha
KOOPJMHATHONIUIOCKOCTH.

YPaBHeHI/Iﬂ H HEPABCHCTBA

CBO60,I[HO OoncpupoBaTb IIOHATHUAMMU: TOXICCTBO, YpaBHCHHC, HCPAaBCHCTBO,
PaBHOCHUJIBHBIC YPABHCHUA U YPABHCHUA-CIICACTBUS; PABHOCHUIIBHBIC HCPABCHCTBA.

HpI/IMeHHTB pa3jindHbIC METOAbI PCHICHUA PAOUOHAJIBHBIX H I[pO6HO' parOHAJIBHBIX
ypaBHeHHfI; MNPUMCHATH MCTOA UHTCPBAJIOB JJISI pCHICHUA HCPABCHCTB.

CB0OOHO OmepupoBaTh MOHATHSAMH: MHOTOWIEH OT OJHOM MEpEeMEHHOI; MHOTOUIEH C
neabiMi KOd(DPUIIMEHTaMU, KOPHA MHOTOWIEHA; MPUMEHSThH JCJIEHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera nns pemenus 3anay.

CBoOoaHO oOmepupoBaTh TMOHATHUAMH: CHUCTEMa JIMHEWHBIX ypaBHEHHWH, MaTpHIIa,
OTIPENIETTUTEh MATPUIBI 2 X 2 U €r0 T€OMETPUUYECKHUI CMBICH; MCIIOJIh30BaTh CBOMCTBA
onpenenuTens 2 X 2 nias BBIYUCIEHHUS €ro 3HAa4Y€HUs, MPUMEHATH ONPEACIUTENN IS
pELIEHHUs] CUCTEMbl JIMHEWHBIX YPaBHEHUM; MOJIEIMPOBATH pEAbHBIE CHUTYallUUd C
IIOMOLIBIO CHUCTEMBI JIMHEHWHBIX YPaBHEHWH, HCCIEIO0BATH IIOCTPOEHHBIE MOJEIU C
IIOMOIIBIO MATPUIL U ONIPEAETUTENEN, HHTEPIIPETUPOBATH MOJYUEHHBIN PE3YIILTAT.

Vcnonb30BaTh CBOWCTBA IEHCTBUIN C KOPHIMM Il PeoOpa30BaHUs BHIPAKESHUH.

BeimonHATe npeoOpa3oBaHMs UMCIOBBIX — BBIPAXKEHUH, COJIEPXKAIUMX CTENEHH C
panMOHAIBHBIM [TOKA3aTEIEM.

Hcnonb3oBarte cBoiicTBa JorapudMoB Juid  IpeoOpa3oBaHus JorapupMuIecKux
BBIPAKCHUI.

CBoOosHO  omepupoBaTh  MOHATHSAMM:  HppalMOHAJIbHBIE,  TOKa3aTeJbHBIE U
JOrapu(pMHUUECKUE YPABHEHUS; HAXOAUTh MX PEIICHUS C IOMOUIbI0 PaBHOCUIIBHBIX
NIEPEXO0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEH.

[IpuMeHSATH OCHOBHBIE TpUTOHOMETpUYeckne (GopMysabl s IpeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAKCHUU.

CB00OOHO oOmEpUpoBaTh IMOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE; MPUMEHSTDH



HEoOXoauMbIe (OPMYIBI JJIsi PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHYECKHUX
YpaBHEHUU.

CBO60,I[HO OIICpHUpPOBATH IIOHATHUAMMU: HUppanoOHAJIbHEIC, IIOKa3aTCIbHBIC n
JIOFapI/I(bMI/ILIGCKI/Ie HEPABCHCTBA, HaXOAWUTh HMX PCIICHHA C IIOMOIIBIO paBHOCHUJIBHBIX
nepexog0B.

OcyiecTBiATh 0TOOP KOPHEH NpU pEIIEHUH TPUTOHOMETPUUECKOTIO YPAaBHEHUS.

CB00OHO OmepupoBaTH IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO; INPHUMEHATH
HeoOXxonuMmble  (opMynbl s PELIeHHs OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEpPaBEHCTB.

CB0oOOHO oOmepupoBaTh MOHATUSAMHU. CHUCTEMa UM COBOKYIHOCTb YpPaBHEHUH U
HEPAaBEHCTB; PAaBHOCHUJIBHBIE CHUCTEMbI M CHUCTEMBI-CIICACTBHs; HAXOAUTb pELICHUA
CUCTEMBl M COBOKYIIHOCTEH palMOHAIBHBIX, HPPALUOHAIbHBIX, ITOKA3aTECIBHBIX U
Jorapu(pMUUECKUX YpPaBHEHUN U HEPABEHCTB.

Pemrats panroOHAIBHBIC, HWPPAMOHAJIBHBIC, I10KAa3aTCJIbHBIC, JIOFapI/I(l)MI/I‘-ICCKI/Ie u
TPUTOHOMCTPHUYCCKUEC YPABHCHHA U HCPABCHCTBA, COACPKAIUC MOAYJIN U ITapaMETPhI.

[IpumensTs rpaduyeckue METOJbl JUISl PELICHUS YpPaBHEHMM M HEPAaBEHCTB, a TAKXKe
3a/1a4 C mapaMeTpaMu.

MopenupoBaTh peajbHbIE CHUTYyallMM Ha SI3bIKE alreOpbl, COCTABJISATH BBIPAXKECHHUS,
YpaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33/1a4, UCCIEA0BATh MOCTPOECHHBIE
MOJIEJTM C WCIOJIb30BaHMEM ammapaTa aireOpbl, WHTEPIPETHPOBATh MOTYyYEHHBIN
pe3ynbTar.

MopenupoBaTh pealibHbIe CHTYallMd Ha S3bIKE alreOpbl, COCTaBJISATh BBIPAKCHHS,
ypaBHEHHMsI, HEPABEHCTBA 10 YCJIIOBHUIO 3a/Ia4yM, MCCJICIOBATh MOCTPOCHHBIC MOJCIHU C
UCIIOJIb30BAHUEM allapaTa ajreopsi.

DyHKIUH U TpaGuKU

CB0OOHO OmepHpOBaTh MOHATUAMU: QPYHKIHS, CIOCOOBI 3amaHus (QYHKIMH; B3aUMHO
oOpatHble (pyHKUMH, KoOMMO3uuus (QyHKuMH; Tpaduk (GYHKIUH; BBIIOIHSITH
3JIeMeHTapHbIe peoOpa3zoBaHus rpaPuKOB PYHKIIHHA.

CB00OO/IHO omepupoBaTh MOHATHUAMHU: OOJIACTH OMNpEAETCHHUS W MHOXKECTBO 3HAUCHHM
byHKIMM, HYIU QYHKIUH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA.

CB0OOOIHO oOmMepupoBaTh MOHATUSIMM: YETHBIE M HEUYETHbIE (PYHKIHU, TEPUOIUYECKUE
GyHKIIMH, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMbl 1 MUHUMYMbI (QYHKIIUH,
HauOoJbIlIee U HaMMEHblIee 3HaueHne(yHKIIUN Ha TPOMEKYTKE.

CB00OOHO oOmnepupoBaTh MOHATHAMHU: CTEMEHHAs (YHKIMA C HATYPaJbHBIM M LIEJIBIM
nokasaresneM, rpauk cTeneHHOW (YHKIMU C HATypalbHbIM U IEJbIM IIOKa3aTelleM;
rpaduKk KOpHA N-OM CTemeHH Kak (YHKIMM OOpaTHOM CTENeHH C HaTypaJbHBIM
MoKa3aTeseM.

OmnepupoBaTh NOHATHSAMM: JIMHEHHAs, KBaJpaTH4yHas W JpOOHO-IMHEHHas (QYHKUIUU;
BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAaHUE U TIOCTPOCHUE X TPapUKOB.

CB00OIHO omepupoBaTh MOHATHAMU: MOKa3aTelibHas U Jorapudmudeckas QyHKIUU, UX
CBOICTBa U rpaUKu; UCTOIH30BATh X IpadUKHU 7S pELICHUs YPaBHEHUIA.



CB00OOIHO OomepupoBaTh MOHATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTb, ONpeAesieHUE
TPUTOHOMETPUUYECKUX (PYHKLIUH YUCIOBOTO apryMEHTa.

Hcnonb3oBark rpaduku GyHKIUN TSI UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH MPH
pelieHrur 3a1ad M3 JAPYrUX YYeOHBIX MPEIMETOB M PEATbHOW KU3HU; BBIPAXKATh
dbopMyliaMu 3aBHCUMOCTH MEXy BEIIMYMHAMH.

Ctpouth rpaduky KOMIO3UIMH (HYHKIMKA C MOMOIIBIO JIEMEHTAPHOTO MCCIECIOBAHUS U
CBOWCTB KOMITO3UIIMH ABYX ()YHKITHIA.

Crtpouth reomerpuyeckue o00Opa3bl ypaBHEHHH M HEPAaBEHCTB Ha KOOPJUHATHOMN
IJIOCKOCTH.

CB00OHO ONIEpPUPOBATH MOHATHAMU: TPaAUKU TPUTOHOMETPUUECKUX (PYHKIIHIA.

HpI/IMeHHTB (I)YHKI_II/II/I I MOACIIMPOBAHUA U UCCIICAOBAHUS PCAJIIBHBIX ITPOLHCCCOB.

Hauana MaTeMaTH4eCKOr0 aHAJU3a

CB00O/IHO ONepUpOBaTh MOHATUAMU: apu(MeTHUECKasi U FeOMEeTpUYecKas Mporpeccus,
0EeCKOHEUHO YOBIBAIOIAsi TEOMETPUUECKAsl POTPECCUSI;IMHEWHBIN 1 SKCIIOHEHIUAIbHBIN
poct, hopMyJia CIOKHBIX MPOLIEHTOB; UMETh MPECTaBICHNUE O KOHCTAHTE e.

Hcnonb3oBath IporpecCuun AJjid pCIICHUs PCAJIbHBIX 3aa4 IIPUKIAAHOroxXapakTepa.

CBO60,I[HO OIICPHUPOBATL  ITOHATHAMM: IIOCJIICAOBATCIBbHOCTD, CIIOCOOBI 3aJaHus
HOCHGHOB&T@HBHOCTeﬁ, MOHOTOHHBIC W OI'PAHUYCHHBIC ITOCJICIOBATCIbHOCTHU, IIOHUMATb
OCHOBBI 3apOKACHUA MATCMATHUUCCKOI'O aHaJIN3a KaK aHaJIn3a OECKOHEYHO MAaJbIX.

CB000/IHO onepupoBaTh MOHATUSAMU: HENPEepbIBHBIE (DYHKIIMU; TOYKU pa3pbiBa rpaduka
(GyHKLIMU; aCUMITOTHI rpaduKa QYHKIIUH.

CB00OOHO omepupoBaTh MOHATHEM: (DYHKIMS, HENpepbIBHAsS Ha OTpPE3Ke; MPUMEHSThH
CBOICTBa HENMPEPBIBHBIX (PYHKIMH JIJIsl pelIeHus 3a/au.

CBoOOMHO oOmepHpoBaTh TOHATHAMHU: TI€pBasi W BTOpas IPOW3BOAHBIC (YHKIIHH,
KacaTesbHast K rpauky QyHKIUH.

Beluucnate mpoU3BOAHBIE CYMMBI, IIPOU3BEAEHHUs, YaCTHOTO U KOMIIO3ULUU JBYX
(GyHKIMI; 3HATh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMM.

Hcnonp30BaTh TEOMETPUYCSCKHI W (U3UYECKUN CMBICT TPOU3BOJHON IS PEIICHHUS
3a1ad.

Hcnonb3oBaTh MNpPOM3BOAHYIO [UIsl HCCIENOBaHHMS (YHKIUM HAa MOHOTOHHOCTH U
IKCTPEMYMBI.

Haxomute Hanbonpliee U HauMeHbIee 3HAYCHUS (QYHKIMH HETPEPHIBHOWHA OTPE3KE.

Hcnonbs30BaTh NPOU3BOJHYIO 71l HAXOKJAEHUS HAWIYUIIETrO PEIIeHUs B MPUKIIAIHBIX, B
TOM YHCJE COIMATbHO-)KOHOMUYECKUX, 3a/Jauax, JUisl OMpEIeTeHUs CKOPOCTH |
YCKOPEHHUS TIpoliecca, 3a1aHHOr0 (PopMyIioi uin rpaduxom.

CBoOOIHO omepupoBaTh TMOHATHSAMHU: TepBOOOpa3Hasi, OINpenelEHHBIH WHTErpal;
HAXOJHUTh NEPBOOOPA3HbIE JIEMEHTAPHBIX (YHKIUI U BBIYUCIATH UHTErpai no ¢hopmyie
Herotona—JleitOnuna.

HaxomuTs miomaan miockux Guryp u o0bEMBI Tell C TOMOIIBI0 HHTETpaa.

Nmetb mpeacTaBieHre O MAaTEeMaTHYECKOM MOJECIMPOBAHUM HA MPUMEPE COCTABIICHHS

nuddepeHIMATbHBIX YPAaBHCHHI.

PemraTs IMPUKIAAHBIC 3aa4i, B TOM YHCJIC COONAJIbHO-3KOHOMHNYECKOTO U Q)HSH‘IGCKOFO



XapakTepa, CpEACTBAMH MaTEMATUYCCKOT'O aHAJIM3a.

Muo:xecTBa 4 JIOTHKA

e (CB00OAHO ONEPUPOBATH MOHATUSMU: MHOXKECTBO, ONEPALIUU HAJl MHOKECTBAMH.

® llcrosnb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT JJii  ONMCAHUSA  pealIbHbIX
IPOIIECCOB U SIBJICHUH, P PEILICHUH 33J]a4 U3 APYTHX YIEOHBIX MPEIMETOB.

e (CBo0OAHO OIEpUPOBATH MOHATUSMU: OIpEAEICHHE, TeOpeMa, YpaBHEHHE- CIEJICTBUE,
CBOMCTBO MaTEMaTHYECKOro OOBEKTa, J10Ka3aTelIbCTBO, PABHOCUIIbHBIE YpPaBHEHHUS U
HEpaBEHCTBA.

I[lnanupyemble npeaMeTHbIe pe3yabTaThl OCBOEHUS Kypca
«I'eomerpus»

e (CB0OOAHO ONEPHUPOBATH OCHOBHBIMHU TOHSATHSIMH CTEPEOMETPHH NPH PEHICHUH 3a7ad U
IIPOBEJICHUN MAaTEMaTUYECKUX PACcCyKICHUH.

e [lpuMeHSTP aAKCHOMBI CTEPEOMETPUUM U  CIEICTBHS U3 HHUX TP  PEUICHUU
F€OMETPUUYECKHX 3a/au.

e KiaccupuuupoBarh B3aMMHOE PacHOJIOKEHUE MPSMBIX B MPOCTPAHCTBE; MJIOCKOCTEH B
IIPOCTPAHCTBE; MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

e (CBo0OAHO OMEpUPOBATH MOHATUSMH, CBA3AHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXAY
MPSIMBIMHU B TIPOCTPAHCTBE; MEXY TIPSIMOM U TNIOCKOCTHIO.

e (CB00OOJHO ONEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTPaHHHKAMHU.

e (CBo0OMHO pacmo3HaBaThb OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MpU3Ma, MHpaMUa,
MPSIMOYTOJIBHBIN Mapaienenumne, Kyo).

e KrnaccupunupoBatb MHOTOTPAaHHUKH, BBIOUPasi OCHOBAHUS JJI KIaCCU(UKALIIH.

e (Cpo0OOmHO oOmepUpoOBaTh TOHATUSMH, CBSI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IJIOCKOCTBIO.

® BrinmonHATh napauiensHoe, IIEHTPAThHOE U OPTOTOHAJIBbHOE MPOEKTUPOBaHUE QUTYDP Ha
IJIOCKOCTh; BBITIOJHATH N300paxeHus! PUTyp Ha TIIOCKOCTH.

e CTpoUTh CEYEHHS MHOTOTPAHHHKOB PAa3IMUYHBIMH METOJAMU, BBITIONHATH (BHIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BH]I CBEpXY, COOKY, CHU3Y.

® BrluncnaTe TUIOMIATM  MOBEPXHOCTEM  MHOTOTPAHHHMKOB  (IIpW3Ma, MUpaMHa),
TEOMETPHUYECKUX Tell C MPUMEHEHHEM (DOPMYIL.

e (CBo0OOAHO OMEpUPOBATH MOHATHUSMHU: CHMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb H
TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI.

e (CBo0OAHO OmEepUpOBaTh MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAWHATaM B

IIPOCTPAHCTBE.



BoINonHATE AEMCTBHS HAJ BEKTOPAMHU.

Pemrate 3agaud Ha JI0Ka3aTeIbCTBO MATEMATUYCCKHUX OTHONICHHN W HaXOXICHHE
TCOMETPHUICCKUX BCJIMYMH, IIPUMCHSA HN3BCCTHBIC METOAbI Ipu pPEUICHUN
MAaTEMATUYCCKHUX 3a/lad IMOBBIIICHHOI'O U BBICOKOI'O YPOBHACIIOXKHOCTH.

[IpuMeHATH mpocCTENIINEe IPOrpaMMHBIE CPEACTBA U IJIEKTPOHHO- KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKHUX 3a1au.

W3Bnekarb, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMALIHIO O TPOCTPAHCTBEHHBIX
reoMeTpHYECKUX (pUrypax, npeicTaBlIeHHYIO Ha YepTeKax U PUCYHKAX.

[IpuMeHATh NONIydYEeHHBIC 3HAHUA HA NPAKTUKE: CPAaBHUBATh U aHAIU3UPOBATh pEajbHBIC
CUTyallud, IPUMEHATh U3Y4YCHHBbIE IIOHATUSA B  IIPOLECCE IIOMCKA  PELICHUs
MaTeMaTUYecKu CPOpPMYJIUPOBAHHON MPOOIEMBI, MOJIEIUPOBATH PEATIbHBIE CUTYALIUH Ha
A3BIKE TEOMETPHM, MCCIEN0BATh IIOCTPOEHHBIE MOJEIH C  HCIOJIb30BAHMEM
F€OMETPUUECKUX MOHATUI U TeopeM, armnapara ajreopsl; pelaTh NPaKTUYECKUE 3aauH,
CBS3aHHBIC C HAXO0XICHUEM I'€OMETPUYECCKUX BEIUYMH.

HmeTh MNpCaACTaBICHHUA 00 OCHOBHBIX dTamax Pa3BUTHA T'€COMCTPUU KaK COCTaBHOM YacTHU
q)YHI[aMeHTa Pa3BUTHUA TEXHOJIOTHUH.

CBO6OI[HO OoneprupoBaTh NOHATUAMU, CBA3AHHBIMH C HHHHHﬂqueCKOﬁ, KOHMYECKON U
c@epnqecxoﬁ TIOBCPXHOCTAMU; O0OBACHATH CHOCO6LIHOJ'Iy‘{eHI/IH.

OHepI/IpOBaTI) IMOHATHUAMHU, CBSA3AHHBIMU C TCJIaMM BpaAIICHUA: HUIWMHAPOM, KOHYCOM,
cdepoit u mapom.

Pacnio3znaBate Tena BpauieHus (LWIMHApP, KOHYC, cepa U 1map) U OOBICHATH CIOCOObI
MIOJIyYEHUS TEJl BpalllEHUSI.

KnaccudumupoBars B3auMHOE pacroioxkeHne chepol U MIIOCKOCTH.

BbuncnsTh BENMYMHBI AJIEMEHTOB MHOTOTPAHHMKOB W TEJ BpallleHUs; OOBEMBI U
IJIOIIA M TMOBEPXHOCTEM MHOTOTPAHHUKOB W TeNl BPAIEHUS, T'€OMETPUUYECKUX TEl C
npUMEeHEeHHEeM (HOpMYIL.

CB0OOIHO OmNepHpoBaTh MOHITHUSIMH, CBSI3aHHBIMU C KOMOWHAIIMSIMU TeN BpallleHus |
MHOTOI'PAaHHHKOB: MHOTOTPAHHUK, BIUCAHHBIA B cepy M ONMHUCAHHBIA OKOJIO chepbl;
cdepa, BIMcaHHAasi B MHOTOTPaHHUK WJIN TEJIOBPAILIEHUS.

BbIuucisaTh COOTHOIIEHUST MEXIY TUIOMIAASIMU MOBEPXHOCTEH M 00BbEMAMU MOJOOHBIX
TEN.

N3o0paxkate wu3ydaemble (UTYpHI; BBIMOIHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3
PHCYHKOB IIPOCTBIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tell
BpAILEHHUS.



W3Bnekarb, HHTEPIPETUPOBATH M MPEOOPa30BbIBATh HH(OPMALIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuueckux Gpurypax, npeJacTaBICHHYIO Ha YepTeKax U PUCYHKaX.

CB00OIHO ONIEpPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.
BrinonnsaTe onepannn HaJl BEKTOPaMHU.
3aaBaTh MIOCKOCTh YPaBHEHHUEM B JEKapTOBOM cHCTEME KOOPIMHAT.

PemraTe FCOMCTPHUYCCKUEC 3adadd Ha BBIYHUCICHHUE YIJIOB MEXKAY IMPSAMBIMH U
IIJIOCKOCTSMM, BBIYHUCIICHUC paCCTOHHI/Iﬁ OT TOYKH MO0 INNIOCKOCTH, B IICJIOM, Ha
IMPUMCHCHUEC BCKTOPHO-KOOPJAUHATHOI'O METO/Ja IIPpU PCIICHUH.

CB0OOOIHO OTIEpUPOBATH TOHATHUSMH, CBSI3aHHBIMH C JIBFDKEHUEM B ITPOCTPAHCTBE; 3HATH
CBOICTBA JBIKEHUIA.

BBITIONHATh W300pa)KeHHsI MHOTOTPAHHUKOM M TeJ BpallleHUs MpH MapauieIbHOM
NepeHoce, HEHTPaJbHOW CUMMETPHUH, 3€PKAIbHOM CHMMETPHUH, MPU MOBOPOTE BOKPYT
IpSMOii; TpeoOpa3zoBaHus OJO0HS.

CtpouTth ceueHus MHOTOIPAaHHUKOB U TEJ BPALIEHUS: CEUCHMsI IMIMHApa (MapajieIbHO
U NEPIEHINKYISIPHO OCH), CEUEHMs KOHYyca (IapauleIbHOE OCHOBAHMIO M IPOXOJSILEe
yepes3 BEpIIMHY), CEYEHHS 11apa.

Hcnonp30BaTe METOABI IOCTPOCHHSI CEYEHHMH: METOJ[ CIIEJJOB, METOJ BHYTPEHHETO
IPOEKTHUPOBAHUS, METO]] IIEPEHOCA CEKYILEH MIIOCKOCTH.

Jloka3bIBaTh r€OMETPUUECKUE YTBEPKIACHUS.

[IpumensiTh TeoMeTpuveckre (aKThl JUISI PEHICHHS CTEPEOMETPHUSCKUX — 3ajad,
MIPEJITOJIATAOIINX HECKOJIBKO IIIaroB PEIICHUsS, €CIU YCJIOBUS MPUMCHCHHS 3a/1aHbl B
SIBHOW M HEeSIBHOU (popme.

PemraTs 3aa4u Ha JA0Ka3aTCJIbCTBO MATEMAaTHYCCKHX OTHOIIICHUN H HaXO0XJICHUC
TCOMETPHUICCKUX BCIUYMH.

HpI/IMCHHTB IporpaMMHBIC CpCACTBA U 3JICKTPOHHO-KOMMYHUKAIIUOHHBIC CUCTCMBI IIPU
peICHUN CTCPECOMCTPUYICCKUX 3a1a4.

[IpuMeHsITh MONy4YEeHHbIE 3HAaHUS Ha IPAKTUKE: CPAaBHUBATh, AHAJIM3UPOBATh U OLICHUBATh
peallbHbIE CUTYalluy; IPUMEHSITh U3YUYEHHBIE MOHATHUS, TEOPEMBI, CBONMCTBA B IPOLECCE
MOKMCKAa pEeIIeHUs MaTeMaTH4ecku cHOopMyIHpOBaHHOW NPOOJIEMBI, MOJEIUPOBATH
peanbHbIE CHUTYallMH HA S3bIKE TE€OMETPHUM, HCCIENOBaTh ITOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX IOHATUH W TeopeM, ammapaTa ajireOphl, peuarb
MIPaKTUYECKHE 3a7a4H, CBI3aHHBIEC C HAXOKJICHUEM F€OMETPUUECKUX BEJINYHUH.

Nwmets npeacTaBneHuss 00 OCHOBHBIX ATaNax pa3BUTHSA T'€OMETPUU KaK COCTABHOM 4acTu
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



09.02.07 MupopManmoHHBIE CHUCTEMBI W CHUCTEMBI IporpammupoBanus CBOOOIHO
OIIepUpPOBaTh MOHATHUSAMH: rpad, MIOCKUHA rpad, cBA3HBIN Trpad, myTs B rpade, memns,
IIMKJI, IEPEBO, CTETIEHb BEPIIMHEI, IEPEBO CIYYaHOTO HKCIIEPUMEHTA.

CB00OOIHO ONEpPHPOBATH MOHATUSMHU: CIY4YalHBIA SKCIIEPUMEHT (OMBIT), CIy4aiHOe
coOBITHE, 3JIEMEHTAapHOE CIly4ailHOE COObITHE (JIEMEHTapHbIM HCXOA) CilIy4aillHOIro
OMBITA; HAXOAWUTh BEPOSTHOCTH COOBITMH B ONBITaX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUSIMH.

Haxomuts u popmynupoBaTh COOBITHA: MEepeceueHue, 0ObeUHEHUE JaHHBIX COOBITHIA,
coObITHE, MPOTHBOIOJIOXHOE JIaHHOMY;  HCIOJB30BaTh JUarpaMMbl  Diinepa,
KOOPJMHATHYIO TMPSMYIO IJsl pElIeHUs 3a7ad; MOJb30BaThCs (HOpMysoN croskeHus
BEPOATHOCTEH ISl BEPOSITHOCTEH JIBYX U TPEX CIIy4alHBIX COOBITHIA.

OnepupoBaTh MOHATHUAMHU: YCJIOBHAs BEPOSTHOCTb, YMHO)KEHUE BEpPOSTHOCTEH,
HE3aBUCHUMBbIE COOBITHS, JEPEBO CIy4allHOTO SKCIIEPUMEHTA; HAXOAUTh BEPOSTHOCTU
COOBITHI C MOMOUIBIO NIPAaBUJIA YMHOXKEHHUSI, JIEPEBA CIYyYalHOrO OIbITA, HCIOJIb30BATh
(dopMyily MOJIHON BEPOATHOCTH, (hOPMYILY baiiecanpu  peuieHuu 3az1ay;
OTIpeNeNATh HE3aBHCUMOCTh COOBITHH 1O (OpMyNIe M IO OpPraHU3aLUHU CIIy4ailHOrO
IKCIIEPUMEHTA.

[IpuMeHsATh M3ydyeHHbIE KOMOWHATOpHBbIE (OPMYJBbl JIi TEPEUUCICHUS DJIEMEHTOB
MHOXECTB, 3JIEMEHTapHBIX COOBITHM CIy4alfHOTO OMbITA, PEHICHUs 337ad [0 TEOPHUH
BEPOSITHOCTEH.

CB00OHO OnEepUpOBaTh MOHATUSAMU: OMHAPHBIN CITy4aiHbIN OMBIT (MCIIBITAHUE), YCIIEX U
HEy/laya, HE3aBUCHMBIC MWCIBITAHUS, CEPUs HCIBITAHWUN; HAXOAUThb BEPOSTHOCTH
COOBITHI: B CEpPUM UCHBITAHUHM J10 MEPBOrO yclexa; B CEpUH UCIbITaHUNW bepHymnu; B
OTIbITE, CBSI3aHHOM CO CITy4aifHbIM BHIOOPOM U3 KOHEUHOW COBOKYITHOCTH.

CBoOosHO  omepupoBaTh  MNOHATUSAMM:  ClydailHas  BEJIMYMHA, pacHpeiesieHHue
BEPOSTHOCTEW, JAuarpaMma pacmpefeneHus, OuHapHass  cioyd4aiiHas BeJIMYMHA,
reoMeTpruuecKoe, OMHOMHMAIbHOE paclpeieieHue.

OHepI/IpOBaTB NOHATHUAMU: COBMCCTHOC PaACHpPCACICHUC [IBYX CﬂyqaﬁHBIX BCJIIMYMH,
HCIIOJIB30BaTh Ta6m/1uy COBMCCTHOI'O pPACHpCACIICHUA AOBYX cnyqaﬁHHx BCINYUH /1A
BBIACIICHHUA  paCHIpCACICHUA K&)K)IOf/i BCJIIMYUHBI, OMnmpeaAciICHUusd HE3aBUCUMOCTH
CﬂyqaﬁHBIX BCJINMYHH.

CB000OHO OmnepupoBaTh MOHATUEM MAaTEMaTUYECKOTO OKUIAHMS CIIydallHOM BETHMYUHBI
(pacmipenienienus); NMPUMEHSATh CBOMCTBA MAaTEMAaTHYECKOTO OXHUIAHHUS MpPHU PELICHUU
3ajjay; BBIYMCIATH MATEMaTHYECKOE OKUAAHWE OWHOMHUAIBHOTO U TE€OMETPUYECKOIO
pacipeneeHuin.

CBoOoaHO OmepupoBaTh MOHATUSIMH: TUCIIEPCHUs, CTAHIAPTHOE OTKJIOHEHHE CIydaiHOM
BEJIMYMHBI; MPUMEHATh CBOMCTBA ITUCIEPCUU CIIy4allHON BENWYUHBI (pacrpeieieHusl)
npu peuIcHUN 3aJa4, BBIYUCIIATH AUCTICPCUIO n CTaHAapTHOC OTKJIOHCHHC
FeOMETPUUECKOTr0 U OMHOMHUAIBHOTO pacIipeeeHui.



Boruncnsate BBIOOPOYHBIE XapaKTEPUCTUKU IO JAaHHOW BBIOOpPKE U  OIICHUBAThH
XapaKTEpUCTUKU  TEHEPAJbHOM  COBOKYIIHOCTM  JaHHBIX [0  BBIOOPOYHBIM
xapaktepuctukaM. OIlleHUBaTh BEPOSITHOCTH COOBITUH U MPOBEPSTH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTE3BI, 0JIb3YSCh N3Y4YEHHBIMU pacnpeneseHusIMu



1.4. Koin4yecTBO 4YacOB HA OCBOEHHE HnporpaMmMmbl IMCHUILJIMHDBI:

Jns cienanbHOCTH:

09.02.07 MadopmaniioHHBIE CUCTEMBI i CHCTEMBI ITPOTPaMMHUPOBAHUS

Y4eOHast Harpy3ka (Bcero) - 316 yacos,
8 MoM ducie:

Y4eOHast Harpy3Ka BO B3aUMOJICHCTBUH C TIperioiaBareieM — 316 4acos;
8 MoM ducie:

- TabopaTOpHbBIC U PaKTUYECKUE 3aHATus - 0 yacoB

- camocTosiTenbHas padbota — 0 yacos



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUTLTAHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Bun yuebHol paboThl

O0BeM 4acoB

YyeOHast Harpy3ka (Bcero) 316
YueOHasi HATPY3Ka BO B3aHMO/IeCTBHH C NMpenoaaBarTejaeM, B TOM YHCIe 316
[IpakTuyeckue paboThl/ B (hopMe MPAKTHIECKOH MOATOTOBKH 0/0
KonTtponbHbie paboThI -
CamocrosiTesibHast padoTa -
[TpomexxyTouHas aTTecTanus (IK3aMeH) 8




2.2. Conep:xxanue yuyeonoii nucuumiuabl [TV 1.04 MatemaTuka

HaumeHoBaHue Conep:xanue y4ye0OHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKUE PA0OThI, O0bem yacoB | @opMupyembie
pa3esioB U TeM caMoCTosiTeJIbHAs padoTa 00y4aroUMXcs KOMIIeTeHIIUH
1 2
Pa3neua 1.IloBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK1-O0OK07
Tema 1.1 Coaep:xaHue yueOHOro MaTepuaja
enp n 3anaun bazoBbie 3HaHUS U yMEHUS 110 MaTEMaTHKE B IPO(PECCHOHATBHON U B TIOBCEHEBHOM 2
MaTEMaTUKU IIpU JESATEIIBHOCTH.
OCBOEHUU KomOunupoBanHoe 3aHsTHE
CHELMAIBHOCTH
Tema 1.2. Yucna n Coaeprxanue yueOHOro MaTepuaJa
BBIYHCIICHUS. JleWicTBUS HaJ| MOJIOKUTENIbHBIMU M OTPULIATEIbHBIMH YMCIaMH, OOBIKHOBEHHBIMH U 2
BoipasceHns JECSITUYHBIMU IPOOSMHU.
- JlericTBus co creneHs MU, (OPMYITBI COKPAIICHHOTO YMHOXKCHHSI.
Npeobpa3oBanHs KomOunupoBaHHoe 3aHATHE
Tema 1.3. IIpodeccuonanbHO-0OpHEeHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue TPUKJIATHOTO 2
I'eomeTpus Ha TUIOCKOCTH | MOAYJIfA)
Bunel ninockux ¢Guryp u ux miomaib.
IIpakTHKO-OpMEHTHPOBAHHBIE 337ja4l B KypCe T€OMETPHUH Ha IUIOCKOCTH
Tema 1.4 Coaep:xanue yueOHOro MaTepuasa 4
ITpouentHbie Bbunciaenus | [IpocTeie mpoleHThl, pa3Hble ciocoObl MX BhrunciaeHus. ClI0KHbIE TPOIIEHTHI
Tema 1.5 Coaepxanue yueOHOIro MaTepuaia
VYpaBHeHUs U Jluneiinble, KBaJpaTHbIE, APOOHO-TMHEITHbIE YpaBHEHUS 1 HEPABEHCTBA 2
HEpAaBEHCTBA
Tema 1.6 Coaep:xanue yueOHOro MaTepuaJia
CucTembl ypaBHEHHH 1 CriocoObI pemieHusi CHUCTEM JMHEWHBIX ypaBHeHWH. [lomsTws: marpuma 2X2 m 3X3, | 6
HCPaBCHCTB omnpeaenuTesns Marpuisl. Meron 'aycca. CucremMbl HeTMHEHHBIX ypaBHeHUH. CHCTEMBI
HEPABCHCTB
KomMbOuHmpoBanHoe 3aHsTHE
Tema 1.7 Conep:kanue y4eOHOro MaTepuasa
BxomHOI KOHTPOIIB Breruncnenus u npeoOpa3oBaHus. Y paBHEHUS ¥ HEpaBeHCTBA. [ eoMeTpust Ha TUIOCKOCTH | 2




| KourponbHas paGota

Pa3nea 2. IIpsiMble M IVIOCKOCTH B IIPOCTPAHCTBE 20
Tema 2.1. Copep:kanue y4eOHOro MaTepuaa
OCHOBHBIE TOHATUS [Ipenmer crepeomerpun. OCHOBHBIE TOHATHA (TOYKA, TMpsiMas, IUIOCKOCTb, | 2
CTEpEOMETPHH. npocTtpaHcTBo). OCHOBHBIE aKCMOMBI cTepeoMeTpuu. Ilepecekaronuecs, napanieibHble
Pacrnionoxenue npsAMBIX U | M1 CKpeUIMBaoIIuecs mnpsmble. [Ipu3Hak W CBOMCTBO CKPEIIMBAIOLIUXCS MPSIMBIX.
IJIOCKOCTEN OCHOBHBIE IPOCTPAHCTBEHHbIE (PUTYPBHI.
KoMOuHMpoBaHHOE 3aHATHE
Tema 2.2. Coaep:xxanue yueOHOro MaTepuaJia
[apaimieabHOCTh IpsiMbIx, | [1apaUIeNbHbIe  npsAMas M mIockocTs. Omnpenenenue. IlpusHak.  Cpolictsa (c|6
HPAIMOM H ILTOCKOCTH, nokasarenbcTBoM). [lapamiensnbie miockoctu. Omnpenenenne. [Ipuznak. CpoiictBa (c
JI0Ka3aTelnbCcTBOM). TeTpas’ap U ero assneMeHTsl. [lapamnenenunesn W ero 3J1€MEHTHI.
TLIOCKOCTEH CBoiicTBa MPOTUBOIOJIOKHBIX TpaHed W JuaroHaneu mapamienenumnena. [locrpoenue
ceueHnii. Pemenue 3agay.
KoMOuHMpOBaHHOE 3aHATHE
Tema 2.3. Coaepxanue yueOHOro MaTepuaa
TepreHMKyIIpHOCTH [leprienmukynsapHble  mpsiMble. [lapamienbHble  TpsiMBle, TEPHIEHIUKYISPHBIE K | 2
TIPSIMBIX, TIPSIMOIL 1 mwiockocTd. IIpu3HaK NepneHIuKYISIpPHOCTH NPSAMOM U IIOCKOCTH. JlOKa3aTeNbCTBO.
IIOCKOCTH, TUTOCKOCTEH [lepnengukynssp w  HakinoHHas.  [lepneHaukynsapHsle  1wiockocTH.  IIpu3Hak
MIEPIEHIUKYJIIPHOCTHU IUIOCKOCTEN. JloKa3aTenbCTBO.
PaccrosiHus B mpocTpaHCTBE
KomOunupoBaHHoe 3aHATHE
Tema 2.4. Coaepxanue yueOHOro MaTepuaa
Teopema o Tpex Teopema o T1pex mnepnenaukynspax. J[lokazarenbctBo. VYroia wmexay npsmod u |4
NEPIEHIUKYIIApax IJIOCKOCTBI0. YTOJI MEXAY INIOCKOCTSMHU
KomOunnpoBanHoe 3aHsTHE
Tema 2.5. IIpodeccnoHa/IbHO-OPHEHTHPOBAHHOE COJEp:KaHUE (CoaepkaHHe NPHKJIATHOIO
[TapannensHsie, MOJLYJIst)
MepIEeHIUKYIISIPHBIE, Akcuombl crepeoMeTpud. [lepneHInKyIsIpHOCTh MPSAMOI U TNIOCKOCTH, MapajuieabHOCTh | 4
CKPEIMBAIOIINECS JBYX NPAMBIX, NEPIEHIUKYJISIPHBIX IUIOCKOCTH, NEPIEHIUKYISPHOCTD MJIOCKOCTEN
psiMble
Tema 2.6. Coaeprxanue yueOHOIro MaTepuaia
Pemenue 3agau «PacnosiokeHure npsMbIX U TIOCKOCTEN B MPOCTPAHCTRBE. 2

Pewmenue 3anau. IIpsimele

" IJIOCKOCTH B

[lepneHIUKYISIPHOCTD U NAPAJUIEIBHOCTD MPSMBIX U MII0cKocTel. CKpelnBarommecs
IIPSAMBIEY

OK1-OK07




IIPOCTPAHCTBE KontposnsHas pabora
Pa3nea 3. KoopanHaTsl H BeKTOPBI 16
Tewma 3.1 Coaep:xkaHue yueOHOro MaTepuaja OK1-0K07
JlekapToBbI KOOpAMHATEL | JleKapTOBBI KOOpAWMHATHI B MpocTpaHcTBe. llpocreiimme 3amaum B KoopauHartax. | 4
B IIPOCTPAHCTBE. PaccrosiHre Mexny AByMs TOUKaMM, KOOPJUHATHI CEPEAMHBI OTPE3KaA
Paccrosinue mexny nBymst KoMOuHMpoOBaHHOE 3aHATHE
Toukamu. Koopaunarst
CEpEJIMHBI OTPE3Ka
Tema 3.2 Coaep:xanue y4eOHOIro MaTepHuaJia
Bekropel B npocTpancTse. | Bexktops! B mpocTpaHcTBe. CII0KEHUE U BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha | 6
Yron Mmexay BekTopamu. | yncio. KommiuanapHsle BekTopbl. CKallsipHOE NpOU3BEIEHHE BEKTOpOB. PaznoxeHue
CkaisipHOE IPOM3BEJCHUE | BEKTOpA 10 TPEM HEKOMIUIAaHAPHBIM BekTopaM. KoopauHaThl BEKTOpa, CKAaISIPHOE
BEKTOPOB IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXy BEKTOPAMHU, YIOJ MEXAY NPAMOU
U IUIOCKOCTBIO, YroJl MEXIY IIOCKOCTSAMHU. YpPaBHEHME IUIOCKOCTH. l'eomeTpruecKui
CMBICJT OTIPEJICTTUTENS 2X2
KomOuHupoBaHHOE 3aHsATHE
Tewma 3.3 IIpoeccnoHa/IbHO-OPHEHTHPOBAHHOE COJep:KaHUe (CoaepikaHHe NPHKJIATIHOIO
IIpaktuxo- MO/LYJIst)
OpPMEHTUPOBaHHbIE 3a1a4u | KoopauHaTHas TUIOCKOCTh. BBIUMCIIEHME pacCTOSHUM M IUIOMAAeHd Ha IUIOCKOCTH. | 3
Ha KoopauHaTHOHN | KonnuecTBeHHbIE pacyeThbl
IIJIOCKOCTH
Tema 3.4 Coaepxanue yueOHOro MaTepuaa
Pemrenue 3a1au. Pemenue 3anau «JlekapToBbl KOOPAWHATH B MPOCTpaHCTBE. BekTopsl B MpocTpaHCTBe. | 2
KOOpP/HHATH 1 BEKTODHI CnoxxeHue W BBIYMTAHHME BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4yuciio. KommianapHbie
BEeKTOpbl. CKalsipHOE MPOU3BEACHHUE BEKTOPOB. Pa3iiokeHHe BEKTOpa IOTPEM
HEKOMIUIaHApHbIM BekTopam. [Ipocreiimme 3amaunm B KoopauHaTtax. KoopauHaTsl
BEKTOPA, PAacCCTOSHHME MEKIY TOYKAaMHU, KOOPAMHATBl CEPENMHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEICHHE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPaMH, YrOJ MEXy MPsSIMON
U TUIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU»
KonTponbhas pabora
Pa3nea 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIuH 40 OK1-O0OK07
Tema 4.1. Conep:kanue y4eOHOIro MaTepuaa
TpHUroHOMETpUYECKHE Panuannas mepa yria. IloBopoT Touku BOKpyr Hauana koopauHat. OnpeneneHue 4

CHHYCA, KOCMHYCAa, TAHI'CHCA U KOTAHI'CHCA. 3Haku CHHYCa, KOCUHYCa, TAHTCHCA U




(GYHKIIUM TPOU3BOJILHOTO
yria, ynciia. Paguannas u
rpagycHas Mepa yria

KOTaHI'CHCA I10 YE€TBCPTIAM. 3aBHCHUMOCTh MCXKAY CHHYCOM, KOCHHYCOM, TAHI'CHCOM U
KOTAHI'CHCOM OJITHOI'O M TOI'O K€ yIJjla

Komb6unupoBanHoe 3ansrue

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUUECKHE
TO>KJIECTBA.

DopMyIIbl IPUBEICHUS

Conep:xaHue y4eOHOro MaTepuaJia

Tpuronomerpuyeckue Toxznectsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC yIJIOB a U - a.
DopMyIIbl IPUBEACHUS

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC
CYMMBI M Pa3HOCTH JBYX
yri10B.CHHYC U KOCUHYC
IBOMHOTO yria.dopMyIibl
II0JIOBUHHOTO yrja

Conep:xanue yueOHOro MaTepuaJia

CymMa 1 pazHocTh cMHYCOB. CyMMa UM pa3HOCTb KOCUHYCOB. CHHYC U KOCUHYC
nBoiHoro yria. ®opMyisl nojgoBUHHOTO yriia. [IpeodpazoBaHus CyMMBI
TPUTOHOMETPHUYECKUX (DYHKIUI B IIPOU3BENICHHIE U TIPOU3BEACHUS B CyMMy. Bripaxenue
TPUTOHOMETPHUECKUX (PYHKLUI Yepe3 TAHT'€HC ITOJIOBUHHOI'O apryMEHTa.
[TpeoOpa3oBanust MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKCHHIA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4. ®ynknuu, ux
CBOICTBA.
Croco0sI 3aaHust

Conep:xaHue y4eOHOro MaTepuasa

OO6nacTh ornpeieneHUs] © MHOXKECTBO 3HaueHUH QyHKImii. YETHOCTD, HEUETHOCTD,
nepuoanuHoCcTh GyHKIMNH. CriocoObl 3a1anust GyHKITUN

byHKmMi KoMb6uHnpoBanHoe 3aHsATHE
Tema 4.5 Coaep:xaHue yueOHOro MaTepuaJa
Tpuronomerpuueckue OO6uacth ornpeAesieHns] 1 MHOXKECTBO 3HaUYE€HUN TPUTOHOMETPHIECKUX (PYHKITUH.

(byHKLINHU, UX CBOMCTBA U
rpaduxu

YETHOCTh, HEUETHOCTD, IEPUOANYHOCTh TPUTOHOMETpUYECKUX (yHKIMH. CBONCTBA U
rpaduku GYHKIMIA y = COS X, Yy =Sin X, y =1g X, y = Ctg X.

KOM6I/IHI/IpOBaHHOe 3aHATHC.

Tema 4.6 Coaeprxanue yueOHOro MaTepuaJa

[Ipeobpa3zoBanue

rpauKoB

TPUTOHOMETPUUECKUX CxxaTue u pacTsbkeHue rpadukoB TpuronomeTpudeckux @ynkuuid. [IpeobpazoBanue
byHKIMI rpaMKOB TPUTOHOMETPHUYECKUX (DYHKIIMH

Tema 4.7 IIpodeccnoHabHO-OPUEHTUPOBAHHOE CO/lepKaHNe (COMepP:KaHue MPUKJIATHOTO
Onucanue MOIYJIs1)

IIPOU3BOACTBEHHBIX Vcnonp30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (DYHKIUH B MPO(hecCHOHATBHBIX

MponeccoB C MOMOIIbIO

3aa4dax




rpadukoB GyHKIMI

Tema 4.8 OGpaTHbIC

Copep:kaHue y4eOHOIro MaTepuaa

TPUIOHOMETPUYECKHE OOpatHbie TpUroHOMeTpUYecKkue GyHKIuu. X cBOKCTBA U rpaduKu 2
GbyHKLIUU KoMOHHUpOBaHHOE 3aHATHE
Tema 4.9 Coaeprxanue yueOHOIro MaTepuaJa
Tpuronomerpuueckue YpaBHeHue COS X = a. YpaBHeHHe SiN X = a. YpaBHeHue tg X = a, ctg x = a. Pemrenue 8
YPaBHEHHS U HEPABEHCTBA | TPUTOHOMETPUICCKUX ypaBHEHUN OCHOBHBIX THUIIOB: IPOCTEUIIINE
TPUTOHOMETPUYECKHE YPABHEHUS, CBOJISALINECS K KBaPATHBIM, pelllaeMble
pasioKeHUEM Ha MHOXKHUTEIHU, OTHOpoIHbIE. [IpocTeiime TpuroHoMeTpuyecKue
HEpaBEHCTBA
KomOunupoBanHoe 3aHsTHE.
Tema 4.10 Coaep:xanue yueOHOro MaTepuaJia
CHCTEMEI CucreMbl MPOCTEHIINX TPUTOHOMETPUYECKUX YPAaBHEHUN 2
TPHTOHOMETPHYECKHX KomOunupoBanHoe 3aHsTHE
ypaBHEHUH
Coaepixanue yueOHOro MaTepuaJa
Tema 4.11 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BBIpAKEHUHN. Pelienne TpuroHoMeTpudeckux 2
Pemenue 3a1a4, OCHOBBI ypaBHEHHU U HEPABEHCTB B TOM YHCJIE C UCIIOJIH30BAHUEM CBOMCTB () YHKIIHMA.
TPUTOHOMETPHH. KonTponbnas pabota
Tpuronomerpuyeckue
byHKIIUU
Paspnen 5. KommiekcHbie yuciaa 8 OK1-0K07
Coaeprxkanue yueOHOro MaTepuaJa
[TonsiTue kommiekcHoro uncina. ConpsikeHHbIE KOMIUIEKCHBIE YUCIa, MOIYJIb U 4
apryMeHT KoMIuIeKcHoro ymcia. dopma 3anucu KOMIUIEKCHOTO Yucia (TeoMeTpudeckas,
TPUTOHOMETpHYECKas, anredpandeckas). ApupMeTHIEeCKHe JEHCTBHS ¢ KOMIUIEKCHBIMU
Tema 5.1 YHCIAMH
KommiekcHbie yncna KoMbunnpoBanHoe 3anstue
Conep:kanue y4eOHOTro MaTepuaa
Brinonnenue pacueToB ¢ HOMOLIBIO KOMIUIEKCHBIX yuceln. [IpuMepsl ucnoab30BaHus 4
Tema 5.2 IIpumenenue KOMIUJIEKCHBIX YMCEIl
KOMILIEKCHBIX YHCell [IpakTrueckoe 3aHsiTHE
Pa3nea 6. Ilpon3Bognas pyHKIHH, ee IPHMEHEHHE 40 OK1-O0OK07

Tema 6.1

Conep:kanue y4eOHOIro MaTepuaa




[ToHsiTHE TPOU3BOTHOM.
@opMyIIbl ¥ IpaBUIIa
muddepeHmpoBaHus

OmnpezeneHne YUCI0BON OCIEI0BATENBHOCTH U CIIOCOOBI ee 3aaanus. CBoiicTBa
YHCIIOBBIX IOCIeA0BaTeNbHOCTEN. ONpeaesieHue mpeelia nocieq0BaTeIbHOCTH.
Beruucnenue npenenos nocnegopatensHoctell. [Ipenen ¢pyHkuun Ha 6ECKOHEYHOCTH.
[Ipenen ¢pynkuuu B Touke. [lpupamenne aprymenra. [lpupamenue Gynkiun. 3agaun,
IIPUBOIALIME K MOHATUIO IPOU3BOAHON. Onpenenenne npon3BoJHOU. ANTOpUTM
OTBICKaHUS IPOU3BOAHON

Komb6unupoBanHoe 3ansrue

Tema 6.2 [IpousBogHbie
CYMMBI, Pa3HOCTH
MIPOM3BEICHUS, YaCTHOTO

Copep:kaHue y4eOHOIro MaTepuaa

®opmynel quddepennmpoBanus. [Ipasuna nuddepeHmupoBanus

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.3

[IpousBoaHbIE
TPUTOHOMETPHUICCKUX
¢bynkuuii. [IponsBoanas
CIIOKHOU (DYHKITUU

Coaep:xanue yueOHOro MaTepuasa

Onpenenenue cnoxxHoi ¢pyHkuuu. [Ipon3BoHas TPUTOHOMETPUYECKUX (YHKIUI.
ITpon3BoaHas coXHOU (HYHKIUU

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 6.4 Coaepixanue yueOHOIro MaTepuaJa

HousTue o [Tonsitue HenpepbiBHOM yHKIIMU. CBOMCTBa HEeNpepbIBHOW (pyHKIMU. CBS3b MEXTY
HENPEPBIBHOCTH HENPEPbIBHOCTHIO U JUPPEepeHIINPYEMOCThIO GYHKIINU B TOUKE. AJITOPUTM peIICHUS
¢yukunu. Meton HEPABEHCTB METOIOM MHTEPBAJIOB

WHTEPBAJIOB KomOuHupoBaHHOE 3aHsATHE

Tema 6.5 Conep:xaHue yueOHOro MaTepuaJia

I'eomerpuyeckuii u
(bu3nuecKuit CMbICT

I'eomeTpuueckuil cMbICa MPOU3BOAHON (PYHKIIMH - YTTIOBOM K03((HUIIMEHT KacaTeIbHOI
K rpaduky GyHKIMU B TOUKE. Y paBHEHUE KacaTebHON K TpaduKy QYHKIIMH. AJITOPUTM

IIPOU3BOTHOM COCTaBJICHUS YpPaBHEHUs KacaTelbHOM K rpaduky dynkuuu y=f(X)
KomOunnpoBanHoe 3aHsTHE
Tema 6.6 Coaeprxanue yueOHOIro MaTepuaia
PuU3HYECKUI CMBICIT Ouznyeckuil (MEXaHUUECKU) CMBICI TPOU3BOIHOM - MTHOBEHHAs: CKOPOCTh B MOMEHT
MPOM3BOHON Bpemenu t: v =S ° ()
B
poeCCHOHATBHBIX
3aj1a4ax
Tema 6.7 Conep:kanue y4eOHOIro MaTepuaa

MOHOTOHHOCTH (DYHKITHH.

Bospacranne u yosiBanue GyHKIIUHA, COOTBETCTBUE BO3pACTaHUs U yObIBaHUS (PYHKITUN
3HaKy pou3BOoAHON. [ToHsATHE MPONU3BOIHON BBICIIETO MOPS/IKA, COOTBETCTBUE 3HAKA




Touku sxkcTpemMyma

BTOPOI1 MPOM3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpe3Ke. 3a1aun Ha
MaKCUMYM M MUHUMYM. [IOHSTHE aCUMIITOTHI, CIIOCOOBI X OIpeeIeHUsl. AJITOPUTM
uccienoBaHus QyHKIUH U TIOCTPOCHHUS ee Tpaduka ¢ HOMOIIBIO MPOU3BOAHOM. J[poOHO-
JTUHEWHas! PYHKIUS

Komb6unupoBanHoe 3ansrue

Tema 6.8 Conep:kanue y4eOHOIro MaTepuaa
Uccnenosanue pynkuuii | Mccnenoanue GpyHKIUM Ha MOHOTOHHOCTD M IIOCTPOEHUE TPa(UKOB. 4
u nocrpoenue rpapuxos | KomOuHMpoBaHHOE 3aHATHE
Tema 6.9 Haubonbmee n | Comep:kaHue y4eOHOT0 MaTepuasa
HauMEHbIIIEe 3HAYCHUS Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYeHUH (DYHKINH, TOCTpOeHUE IPpauKoB | 2
byHKIIUN MHOTOYJICHOB C MCIOJIb30BaHUEM amrmapaTa MaTeMaTHYeCcKOro aHaan3a
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.10 Haxoxnenue IIpodeccnonabHO-OPUEHTHPOBAHHOE COAePKAHNE (COMEPKAHUE TPUKJIIATHOTO
ONTUMAJILHOIO MO/1YJIfA)
pe3ynbTaTa ¢ MOMOIIBI0
IIPOU3BOJHON B Haumensbiiee n Hanbosnblee 3HaueHne QyHKINUN 6
IIPAKTUYECKHX 3a7a4ax
Tema 6.11 Coaepixanue yueOHOro MaTepuaJa
Pemenue 3anau. Pemenue 3amau «®opmyisl u npasuia quddepernuposanns. McenenqoBanue GyHKkuni | 2
C TMOMOIIIbIO NTPon3BOAHOM. Hanbosnbiiee 1 HauMeHblee 3HaYeHNUs QYHKIAN
[TpousBonHas GpyHKIUH, K 6
OHTpOJIbHAs paboTa
ee NpUMEHEHNe
Paspnen 7. MHOTOrpaHHMKHM M TeJ1a BpallleHUs 42
Tema 7.1 Coaeprxanue yueOHOro MaTepuaa
Bepimnsl, pebpa, rpanu [Tonsitne MHOTOrpaHHuKa. ET0 2eMeHTsI: BepiuHbl, pedpa, rpanu. /J[naronans. 2
MHOTOTPaHHHUKA Ceuenue. Boinykiible M HEBBITYKJIbIE MHOIOIPaHHUKH
KomOunnpoBanHoe 3aHsTHE
Tema 7.2 Coaepxanue yueOHOro MaTepuaia
Ipu3ma, ee [Tonsitue npusmel. Ee ocHoBanus 1 0okoBble TpaHu. BricoTa npusmel. [Ipsmas u 2
COCTABJISIONIME, ceuenne., | HAKIOHHAS mpusma. IpaBunbHas npusma. Ee ceuenne
TIpsiMast U paBHIIbHAS KomOnHupoBaHHoe 3aHsATHE
MIPU3MBI
Tema 7.3 Coaeprxanue yueOHOIro MaTepuaia
[Tapannenenumnen,kyo. [Tapannenenumnen, CBOMCTBA IPSIMOYTOJIBLHOTO Mapajuienenuneaa, kyo. Ceuenue Kyoa, 2

Ceuenue ky0a,

apajijicjcnuicaa




napajuiesienunena Komb6unupoBanHoe 3ansrue
Copep:kanue y4eOHOTro MaTepuaJa
Tema 7.4 [Mupamuna u ee anementsl. Ceuenue nupamusl. [lpaBunbHas nupamuaa. Y cedeHHas

IInpamupa, ee
COCTaBJISIOLINE, CEYCHHUE.
[IpaBunpHas nupaMua.
Yceyennas nupamuia

nupamuia

Komb6unupoBanHoe 3ansrue

Tema 7.5

BokoBas u monHas
HOBerHOCTB HpI/ISMI)I,
MTAPaAMU/IBI

Conep:xanue yueOHOro MaTepuaJa

IInomans OOKOBOM M MOJIHOM ITOBCPXHOCTHU ITPU3MBI, ITHPAMUJIbI

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.6
Cummertpus B KyOe,
napajJiesienumnese,
npu3Me, NupamuIe

Coaep:xanue yueOHOro MaTepuaJia

CuMMeTpHsi OTHOCUTEIBHO TOUKH, IPSIMOH, mi1ockoctu. CuMmeTpust B KyOe,
napajJiesienunesie, pu3mMe, nupamuie

KomOunupoBanHoe 3aHsTHE

Tema 7.7
[Ipumeps! cummeTpuii B
npodeccun

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJIePKaHUE (COePKAHUE TPUKIIATHOTO
MO/1YJIfA)

CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B ObITY

HpaKTI/I‘leCKOC 3aHATUC

Tewma 7.8 [IpaBuiibHbIE
MHOTOI'PaHHHUKH, UX
CBOMCTBA

Conep:xaHue y4eOHOro MaTepuaJia

ITonstue IMPAaBUJIBHOI'O MHOT'OI'paHHUKaA. CBoiicTBa IMMPaBUJIBHBIX MHOTOT'PaHHHUKOB

Tema 7.9

Hwmnap, ero
coctapistomue. CeueHne
HUAJTUHIpPA

Conep:kanue y4eOHOTro MaTepuaa

Hunuaap u ero sneMeHTsl. CeueHne NUIUHApa (MapajieIbHOe OCHOBAHHIO M OCH).
PazpepTka mmmHapa

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.10

Konyc,
COCTaBJISIOLIHE.

€ro

Ceuenue koHyca

IIpo¢eccnonaibHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKAHUE TPUKJIATHOTO
MO/LyJIst)

Konyc u ero snemenTtsl. CeueHne koHyca (mapauuiebHOe OCHOBAHUIO U MTPOXOIsIIIee
4yepe3 BEpIIMHY), KOHHYeCKue ceueHus. PazBepTka KoHyca

KomOunnpoBaHHOE 3aHsTHE




Tema 7.11

Conep:kanue y4eOHOTro MaTepuaa

VYceueHHbI KOHYC. VYceuennsiii konyc. Ero oopasyromas u Beicota. CeueHne yCeueHHOTo KOHyca 2
Cexenue ycedeHHOro Komb6unupoBanHoe 3ansrue
KOHYca
Tema 7.12 Coaeprxanue yueOHOIro MaTepuaJa
Ilap u chepa, ux ceuenus | LLIap u cpepa. Bsaumnoe pacnonoxenue chepst u mwiockocru. Cedenne mapa, cepbl 2
Komb6unupoBanHoe 3ansrue
Tema 7.13 Coaep:xanue yueOHOro MaTepuaJia
[Tonstue 06 o0beMe Tena. | [loHsaTre 06 oObemMe Tera. O6beM Kyda U IPSIMOYTOJIBHOTO Tapasuienenunena. Oobem 4
OTHOLIEHHE 06BEMOB MpU3MBbI U UIHHAPA. OTHOILIIEHHE 00bEMOB MOI00HBIX Tel. ['eoMeTpruYecKuii CMBICHT
olnpeaenuTens 3-ro nopsyjika
MOIOOHBIX TE pea PAL
Komb6unupoBanHoe 3anstue
Tema 7.14 Conep:xanue yueOHOro MaTepuaJia
OOBEMBI U TIIOIIATN O6beMbl upamMubl 1 KoHyca. O0beM mapa. [nonanm noBepxHocTeH Tel 2
MOBEPXHOCTEH TeT KoMb6uHnpoBanHoe 3aHsaTHE
Tema 7.15 KomOunauuu Coaepixanue yueOHOro MaTepuaJa
MHOTOTPaHHUKOB H T€J KoMOuHanmu reoMeTpuueckux Tel 4
BpAIICHHS
Tema 7.16 Coaep:xaHue yueOHOro MaTepuasa
I'eomerpuueckue Hcnonp3oBaHrne KOMOMHALMKA MHOTOTPAaHHUKOB U TEJ BPAIIEHUS B IPAKTUKO- 4
KOMOMHAIIMK Ha IPAKTUKE | OPUEHTHPOBAHHBIX 33/1a4ax
Coaep:xaHue yueOHOro MaTepuaJia
Pemenne 3agau «OOBEMBI ¥ IIIOMIATN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ 2
Tema 7.17 BPALICHI
Pelnenne 3a1au KontponbHas padota
MHoOrorpanHukHy 1 tena
BpaIeHHS
Pasnen 8. [lepBooOpasnasi pyHKUMHU, ee NPUMEHEHHE 14 OK1-0K07
Tema 8.1 Coaeprxanue yueOHOIro MaTepuaia
[TepBooOpasnas pyHKIMU. | 3aa4a O BOCCTAHOBJICHUH 3aKOHA BMXKCHUS IO U3BECTHOM cKkopocTu. [Tonsitue 2

[IpaBuia HaxOXIEHUS

uHTerpupoBanus. O3HaKOMJICHHE C TOHSATHEM HHTErpasia v nepBooOpa3Hoi 1t




epBOOOPA3HBIX byukunn y=f(x). Pemenne 3a1a4 Ha CBsI3b IEPBOOOPA3HOI U €€ IPOU3BOIHOM,
BBIUUCIICHHUE MIepBOOOPa3HOil 1yt nanHoi pyHkimu. Tabnuua GopMys A1 HaXOXKACHUST
nepBooOpa3HbIX. VM3ydeHue npaBuiia BEIYUCICHHSI IEPBOOOPA3HOM
KoMOuHMpoOBaHHOE 3aHATHE
Tema 8.2 Coaeprxanue yueOHOro MaTepuaJa
[Tnomans 3agauu, NPUBOJAIINE K TIOHATHIO ONPEAEICHHOTO HHTErpajla - O BEIUUCIECHUH IO | 2
KPUBOJIMHEHHON KPUBOJIMHEWHON TPAIeLMH, O IepeMEIeHUH TOYKU. [loHsATHEe onpenenéHHoro
Tpaneuun. Popmyna uHTerpaia. 'eomerpuyeckuii 1 GU3NUECKU CMBICI ONIPEEIEHHOIO HHTErpaa.
Herotona - JleiiOHnma ®opmyna Herorona—JIeiibnuna
KomOuHupoBaHHOE 3aHsTHE
Tema 8.3 Coaeprxanue yueOHOro MaTepuaJa
Heomnpenenenuslit [ToHsATHE HEONpEIETCHHOr0 HHTErpaja 2
KoMOuHMpOBaHHOE 3aHATHE
u
ONPEACIICHHBIN
WHTErpajbl
Tema 8.4 Coaepixanue yueOHOro MaTepuaJa
[Tonsarue 06 ["'eomeTpHruecKuil CMBICT ONPEAEeICHHOTO MHTEerpaa 2
OIpeJIeIECHHOM UHTErpane | KoMOMHMPOBaHHOE 3aHATHE
KaK IJIOIIa 1
KPHUBOJIMHENHON
Tpamnenuu
Tema 8.5 IIpo¢eccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAepKaHUE TPUKJIATHOIO
OmnpeneneHHbll UHTETpaT | MOILYJIsT)
B I'eomerpuueckuii cMpIca onpeeneHHoro narerpaia. @opmysna Heiotona - JleiiOHua. 4
KHU3HU Pemienue 3a1a4 Ha MPUMEHEHUE UHTETpajia JUIsl BHIYMCICHUS (PU3NUECKUX BETUYUH U
Ioniaaei
ITpakTHyeckoe 3aHsTHE
Tema 8.6 Coaep:xaHue yueOHOro MaTepuaJia
Pemenue 3anay. Pemenwue 3amau «I[lepBooOpasnas Gpynknuu. [IpaBuia HaxoxkIeHUs IepBooOpa3Heix. Ee | 2
IlepBooOpasHas GyHKINHU, | IPUMEHEHHUE)
ee IPUMEHEHHE KonTtposnbHast pabora
Pa3nesn 9. Crenenn u kopuu. CreneHHas GyHKIust 14 OK1-O0OK07

Tema 9.1

\ Coaep:xaHue yueOHOIro MaTepuaJia




Crenennas GyHKIHS, €€
CBOMCTBA

[lonsTue kopHA N-oi creneHu U3 AelcTBUTenbHOro uucia. dynkuum y = VX ux

cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0i CTETICHU

KoMOuHMpoBaHHOE 3aHATHE

Tema 9.2 Coaep:xanue yueOHOro MaTepuaJia
[TpeoOpaszoBanue [IpeoOpazoBaHue UPPATMOHATLHBIX BBIPAKCHHIMA 2
BBIPAKEHUH C KOPHAMM II-
Ol CTENEHU KomOunupoBaHHoe 3aHsTHE
Tema 9.3 Coaep:xaHue yueOHOro MaTepuaJia
CROJiCTBA CTEEHH ¢ [TonsATHe cTeneHu ¢ J00bIM pallMOHAIbHBIM NIOKa3aTeneM. CTeneHHble GYHKINU, UX 2
paLMOHATLHBIMA CBOWCTBA U IrpapuKu
[IOKa3aTesIMU
Tema 9.4 Conep:xanue yueOHOro MaTepuaJa
Pemenue PaBHOCWIIBHOCTE MPPALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB. METOIBI UX pELICHUS. 4
HppalnOHAIBHBIX Pemrenne nppaiimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB
YPaBHEHUI U HEPABEHCTB
KomOuHupoBaHHOE 3aHsTHE
Tema 9.5 Coaep:xanue yueOHOro MaTepuaJia
CreneHu 1 KOpHHU. Pemenue 3anau «Onpenenenue creneHHoN GyHkiuu. Mcnonb3oBanue ee CBONCTB MPH 2
Crenennas GyHKImA pELICHUU YPAaBHEHUI U HEPABEHCTBY
KonTponbHas pabora
Pa3nenl0. Iloka3zarenbHas QyHKIUS 16 OK1-O0OK07
Tema 10.1 ITokazarensHas | Conep:kaHue yueOHOIo MaTepuaJa
dyHKIWA, ee cBOCTBa CreneHb ¢  TOPOU3BOJIBHBIM  JIEHCTBUTENBHBIM  MoOKa3zareneMm.  Omnpenenenue | 4
MoKa3aTeabHOM (YHKIMH, ee CBoiicTBa M rpaduk. 3HAKOMCTBO C HPHUMEHEHHEM
nokasareiabHoW (GyHKIUH. PemieHne mnokas3aTteiabHBIX YpaBHEHHHM (PyHKIHOHAIBHO-
rpadMu4ecKUM METOJIOM
KomOunnpoBanHoe 3aHsTHE
Tema 10.2 Conep:kanue y4eOHOIro MaTepuaa
Pemienue moka3aTenbHBIX yYpaBHEHHMH METOJIOM YpaBHHMBAHHUS IOKa3zaresed, MeToJoM | 6

Penrenne nmokasareapbHEBIX
YPABHEHUN U HEPABEHCTB

BBEJICHUA HOBOW IEepeMEHHOH, (YHKIMOHAIBHO-TpapUUECKUM METOAOM. PemieHue

IMOKa3aTCJIbHBIX HEPABCHCTB




Tema 10.3

Copep:kaHue y4eOHOIro MaTepuaJia

CHCTeMBI IOKa3aTeNbubeix | DEUIEHHE CUCTEM II0Ka3aTENbHbIX YPaBHECHUI 4
YpaBHEHUI KomOuHupoBaHHoe 3aHsTHE
Tema 10.4 Coaeprxanue yueOHOro MaTepuasa
Pemienue 3aau. Pemenue nokasarenpHbeIX ypaBHEHUN METOAOM ypaBHUBAHUS [TOKA3aTENEed U METOJOM 2
[Toka3zarenbHas GyHKIMS | BBEAECHUS HOBOM IepeMeHHOM. Penienne nokasaresbHbIX HEPABEHCTB

KonTponbHas padbota
Pazpnen 11. Jlorapudgmsl. Jlorapupmudeckas pyHkuus 22 OK1-0K 07
Tema 11.1 Coaeprxanue yueOHOro MaTepuaJa
Jlorapudm uucna. Jlorapudm umcna. JlecATUYHBIN U HATYpaJIbHBIN JOrapu(Mmbl, YUCIIO € 4
HecATrHEIH KomOunupoBanHoe 3aHsTHE
"
HaTypaJIbHbII
JIorapu(Mmbl, YUCIIO €
Tema 11.2 Coaep:xanue y4eOHOro MaTepuasa
CsoiicTBa J10orapupmMoB. .

pud CsoiicTBa sorapupmoB. Oneparys J1orapupMupOBaHus. 4

Onepanus

KomOuHupoBaHHoe 3aHATHE
sorapuMHUpPOBaHUS
Tema 11.3 Coaepxanue yueOHOIro MaTepuaJa
Jlorapudmuueckas Jlorapudmuueckas QyHKIUS U ee CBONCTBA 2
¢byHK1IHMs, ee CBOWCTBA KomOunupoBanHoe 3aHiTHE

Conep:xanue yueOHOro MaTepuaJa

[Tonsarue norapupmuveckoro ypasHeHus. Oneparus moTeHIupoBaHus. Tpu OCHOBHBIX | 6

METO/1a PEeUICHHS JIOTapU(PMUUECKIX YpaBHEHUH: QYHKIIMOHATIbHO-TpapUUECKU, METO
Tema 11.4 Pemenne MOTEHIIUPOBAHMSI, METO]T BBEJICHUS HOBOM mepeMeHHoM. Jlorapupmuueckue
JorapupMHUUECKUX HEpaBEHCTBA
ypaBHEHU 1 HepaBeHCTB | KoMOWHMpOBaHHOE 3aHATHE

Conep:xanue yueOHOro MaTepuaJa
Tema 11.5 Cuctemsl =

ANropuT™M pelieHus CUCTEMBbl ypaBHEHUN. PaBHOCUIIBHOCTB JIorapu(pMu4ecKux 2

JorapuMUIEeCKIX
ypaBHEHUU

YpaBHEHUH U HEPABEHCTB




Komb6unupoBanHoe 3ansrue

Tema 11.6
Jlorapudmsl B ipupoe u
TEXHUKE

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, CodepKaHue (conepma}me MPUKJIATHOTO

MO/1YJIfA)

[Tpumenenue norapudma. Jlorapupmuueckas cnupais B npupoae. Ee marematnueckue | 2
CBOMCTBA
Tema 11.7 Conep:kanue y4eOHOro MaTepuaa
Pewenne sanat. Peurenue 3aa4 2
Jlorapucmbi. Jlorapudmuueckas GpyHKius. Pemenue npocTeimmx torapuMUIECKUX ypaBHEHUH
Jlorapudmuyeckas KourposnbHas pabora
byHKIUS
Pasjnen 12. MuoxkecTBa. JjieMeHThbl Teopuu rpagos 8 OK1-0K07
Tema 12.1 MHoxecTBa Coaep:xanue y4eOHOIro MaTepHuaJia
[Tonarue muOxecTBa. [TonmHOXkecTBO. Onepaui ¢ MHOKECTBAMHU 2
KomMbunmnpoBanHoe 3ansrue
Tema 12.2 IMpodeccnoHanbHO-OPUEHTUPOBAHHOE COJlepPKaAHUeE (COAepPKaHUe IPUKJIATHOTO
Omneparuu ¢ MOYJIs1)
MHOECTBAMHU
Omnepannu ¢ MHOXKeCTBaMH. PerieHne mpukJIaaHbIX 3a1a4 2
Tema 12.3 I'padst Coaepixanue yueOHOro MaTepuaJa
ITonsarue rpada. Cs3HbI rpad, 1epeBo, UKI rpad Ha MIOCKOCTH 2
Tema 12.4 Coaepixanue yueOHOro MaTepuaJa
Pemenue 3anau. o) o 2
nepanuy ¢ MHOXecTBaMu. OMUCaHKe peabHbIX CUTYallui C TOMOIIBbIO MHOKECTB.
MmuoxecTBa, ['padsl u ux
NpUMeHeH e [Tpumenenue rpadoB K pelIeHHIO 3a/1a4
Paszpen 13. DneMeHTbl KOMOMHATOPHKH, CTATUCTHKHU U TEOPUH BEPOSATHOCTEH 24 OK1-0K07
Tema 13.1 Coaepsxanue y4eOHOIro MaTepuasa
OCHOBHBIETIOHATHS [lepecTaHOBKH, pa3MeIIEHUS, COUCTAHMUS. 4
KOMOHHATOPHKH KomOuHupoBaHHoe 3aHsTHE.
Tema 13.2 Coaep:xanue yueOHOro MaTepuasa
CoObrtre. BeposiTHOCTh CoBMecTHBICE U HECOBMECTHBIE COOBITHSA. TeopeMbl O BEPOATHOCTH CYMMBI COOBITHA. | 4

coOnITusa. CnoxeHue u
YMHOKEHUE
BEPOATHOCTEM

YcaoBHas BCPOATHOCTD. 3aBHCHMBIC U HE3aBUCUMBIE COOBITHS. TeopeMLI O BCPOATHOCTU

MIPOM3BEICHUS COOBITUM.




KombunnpoBanHoe 3ansrue

Tema 13.3 BepositHOCTB

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOP, coaepiKkaHue (couepma}me NMPUKJIAAHOTO

MO/LYJIs1)
B
IPO(ECCHOHATHHBIX OTHocuTenbHAs YacTOTa COOBITHSA, CBOWCTBO ee ycroiiumBoctu. Crartuctuueckoe | 4
3aa4ax orpeiesieHue BepoATHOCTH. OLeHKa BEPOITHOCTH COOBITHS
Tema 13.4 Coaeprxanue yueOHOIro MaTepuaJa
JlMckpeTHas ciydaiiHast Bunel cinyuaiinpix BenuuuH. OnpezneneHue JUCKPETHOW CIy4alHOM BelIM4YMHBL. 3akoH | 4
BEJIMYMHA, 3aKOH €€ pacnpesienieHus AUCKPETHOM ciiydaiiHoii BennunHbl. Ee 4ncioBbie XapakTepUCTUKH
pacnpeeneHus KomOnHupoBaHHOe 3aHITHE
Tema 13.5 Coaep:xxanue y4eOHOro MaTepHuaJia
3amaun MaTematudecko | Bapuaumonubiii  psin.  Ilomuron  wactor u  rucrorpamma.  Cratuctudeckue | 4
CTaTHCTHKN XapaKTePUCTHKH psijia HAOMI01aeMbIX JTaHHBIX
KomOunupoBaHHoe 3aHsTHE
Tema 13.6 IIpodeccnonabHO-OPUEHTUPOBAHHOE coJepkaHue (CoAep:KaHMe MPHUKJIIATHOIO
Cocrasnenue TaOauI 1 MoLyJ1s1)
JyarpamMm Ha IIPaKkTUKE
[TepBuuHass 00pabOTKa CTATUCTHYSCKHUX JAHHBIX. ['padudeckoe WX TMpejacTaBlieHUE. | 2
HaxoxxaeHue cpeHUX XapaKTepUCTHK, HA0II0JaeMbIX JaHHBIX
Tema 13.7 Coaepixanue yueOHOro MaTepuasa
Pemenue 3anau.
Pemenne 3agau «29neMeHThl KOMOMHATOPUKU. COOBITHE, BEPOSATHOCTH COOBITHS. 2
DeMeHTbI
KOMOHHATOPHKH, CrnoxeHue 1 yMHOKEHHUE BEPOSTHOCTEN»
CTaTUCTUKU U TEOPUU
BEPOSATHOCTEMN
Pasnen 14. YpaBHeHusl U HepaBeHCTBA 22 OK1-0K07
Tema 14.1 Coaeprxanue yueOHOro MaTepuaa
PaBHOCHJIBHOCTH PaBHOCHIBHOCTh ypaBHEHUH U HepaBeHCTB. OmpeneneHus. OCHOBHbIE TeopeMsl | 4

YpaBHEHU U HEPABEHCTB.

OO01mme MEeTOIbI perIeHUs

PaBHOCHIIBHBIX TIEpEX0/laX B YpaBHEHHSX M HepaBeHCTBax. OOIIHe METOIBI pPElIeHHS
ypaBHEHM: TepexoJl OT paBeHCTBa (YHKIMHA K PAaBEHCTBY AapryMEeHTOB JUis
MOHOTOHHBIX (DYHKIHMH, METOJ Pa3JI0KEHUS Ha MHOXHTEIH, METOJ BBEACHUS HOBOU
NepeMEHHOH, (PYHKIIMOHATbHO-TpAadUUYECKUN METOT

KomOunnpoBanHoe 3aHsATHE

Tema 14.2

Conep:kanue y4eOHOTro MaTepuaJa




I'paduaeckuii meron
Pemennsa ypaBaenui,

OO1ue MEeToabl pelleHrs] HEPABEHCTB: MEpPeXoj] OT CpPaBHEHUS 3HaueHUN (QYHKIUN K
CpPaBHEHHMIO 3HAUYEHUH apryMeHTOB ISl MOHOTOHHBIX ()YHKIHMH, METOJ MHTEPBAJIOB,

HEpPaBEHCTB ¢byHKUHOHATBHO-Tpaguueckuii Meton. I'paduueckuii MeTox pelieHus ypaBHEHUH u
HEPaBEHCTB
KomOnHupoBaHHOE 3aHsTHE
Tema 14.3 Coaeprxanue yueOHOro MaTepuasa
YpaBHEeHUS U Omnpenenenue moayis. PackpeiTue Moayis o onpeneneHuto. [Ipocreiimue ypaBuenus | 4
HEPAaBCHCTBA C MOAYJIEM U HEpaBeHCTBA C MoayJieM. IIpuMeHeHne paBHOCWIBHBIX IEPEXOJ]0B B ONPEIEICHHBIX
TUIAX YPAaBHEHUH M HEPABEHCTB C MOJYJIEM
KomOunupoBanHoe 3aHsTHE
Tema 14.4 Coaeprxanue yueOHOro MaTepuaJa
YpaBHEHHUS U 3HakoMCTBO ¢ napameTpoM. Ilpocreiiye ypaBHEHUs] 1 HEPABEHCTBA C HapaMEeTPOM 4
HEPaBCHCTBA C KomOuHnpoBanHoe 3aHATHE
napameTpamu
Tema 14.5 IIpodeccuonanbHO-OpEeHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue MPUKJIATHOTO
CocraBneHre W pEUICHUE | MOMYJIsA)
poheCCHOHATTEHBIX Pemrenne TekcTOBBIX 33124 TPOPECCHOHATBHOTO COICPIKAHMUS 4
3a1a4 c HOMOIIBIO
YpaBHEHUU
Tema 14.6 Coaep:xanue y4eOHOro MaTepuasa
Pemenne 3ana4. Pemrenue 3amau «O0IIMe METO/IBI PELIIEHUS YPABHEHHIA. Y paBHEHHS M HEPABEHCTBA C 4
YpaBHerus u MOJIYJIEM H C ITapaMeTpaMm»
HCpaBCHCTBA KouTtposnbHast pabora
IIpoMe:kyTOoUHasi aTTeCTALlUSI  IK3aMeH 6
Koncyabranus 2
Bcero 316




3. YCJIOBUMSA PEAJIM3ALIUU ITPOI'PAMMBI TUCHUITJIMHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIBHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus nporpaMMbl JUCHUIUIMHEL TpeOYeT HaMMUuUs yueOHOro kabunera «MaremaTHka

OoOopynoBanue y4eOHOro KabuHeTa:

- IIOCaJ0YHBIC MECTA 110 KOJIMYECTBY CTYACHTOB;

- pabodee MecTo MperoJaBaTelis;

- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOHIA.

TexHuuyeckue cpeacTBa 00y4eHms :

- KOMIIBXOTCP C JIMICH3UMOHHBIM IIPOI'PaMMHBIM obecreyeHneM ¢ BO3MOKHOCTBIO IIOAKIIOYCHHUA K

WH(OPMAIMOHHO-TEIICKOMMYHHKAITHOHHOM ceTh «VITHTEepHET»; MyIbTUMEIHA ITPOSKTOD;

- MHTCPAKTUBHAA JOCKa,

- MapKepHasg A0CKa.

3.2. UndopmanuonHoe odecrneyeHne 00yueHust

1.

2.
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2023. — 240 c. — (Ilpodeccuonanpaoe obpazoBanue). — ISBN 978-5-534-09525-8. — Tekcr:
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA TUCIUII/IMHbI

KOHTpOJ'IB N OLCHKA PE3YyJIbTAaTOB OCBOCHHA AUCHUIIIMHBI OCYIICCTBILICTCA IPCIIOJABATCIIEM B

mponecce IMPOBEACHUA IMPAKTUYCCKUX 3aHATHH U J'Ia60paT0pHBIX pa60T, TECTUPOBAHHA, a TaKXE

BBITIOJTHEHU A O6y‘IaIOH_[I/IMI/IC${ HHIWUBUIYAJIbHBIX SaﬂaHHﬁ, IIPOCKTOB, HCCJ'IC,Z[OB&HPIIZ. Pe3ynBTaTBI

06y‘leHHH OnmpeacIsA0T, YTO 06yqa}oumec>1 AOJIDKHBI 3HAaThb, IOHHMATb MW JCMOHCTPHUPOBATH II0

3aBCPUICHUHN U3YUYCHUA JUCHUITIIMHBI.

Pe3yabTarsl Pe3yabTaTnl ocBOEHUS
OCBOCHHUA AUCHUILIMHBI HATIPABJIEHBI ®opMbI U METOAbI OLIEHKH
AUCHUILIMHBI Ha (hpopMHpPOBaHUE
OK u TIK JIP

Coopmuposannocts | OK. 01, JIP4, JIP | HWuauBHAyalbHBIH YCTHBIN ONIPOC €
TIpeICTaBICHHIT 0 18, JIP 19 IIOCTaHOBKOM MPOOJEMHBIX BOIIPOCOB
MaTeMaTUKe KaK Tectuposanue
yacTu MHPOBOI MareMaTHn4ecKuil AMKTaHT
KYJIBTYPBl U O MeECTe NuauBuayanbHas caMOCTOATEIbHAS
MaTeMaTUKU B paboTa npezacTaBieHue pe3yIbTaToOB
COBPEMEHHOM MPaKTUYECKUX paboT3ammra
UBUIIN3AINH, 0 TBOPYECKUX padoT
criocobax  omycaHus 3amuTa  MHOMBUAYAaIbHBIX  IIPOEKTOB
Ha  MaTeMaTiieckoM KoHTponbHas pabota BeInoaHeHune
S3BIKE ABJICHHH DK3aMEHAIIMOHHBIX 3aIaHuM
peaJbHOTO MUDA;
CdopmupoBaHHOCTH OK. 02, OK. 06, | JIP 13, | Pabora ¢ MareMaTH4YeCKUMH HCTOYHHKAMHU
IpeJICTaBICHUH o | OK. 09 JIP14, JIP | npodeccuoHalbHOIl ~ HANpaBIEHHOCTH B
MaTeMaTHYECKHUX 18 pesyiabTare  KOTOpoH y  oOydwaromierocs
MOHATUAX  Kak O CKJIa/IIBA€TCSl CBOE€ MHEHUE U CBOS OLIEHKA
BaXHEHIIINX MaTeMaTUYeCKUX ¢dakToB. [TyGauunble
MaTeMaTUYECKUX BBICTYIUIGHHST BO BpEMsl YpPOKOB, 3allUTa
MOJIENISIX, npakTuieckux pabot. I[lyOnmuunas 3armura
MO3BOJISIFOIINX HCCIIEIOBATENbCKUX PadoT;
OMHCHIBATh M HU3YyYaTh TectupoBanue
pasHble IIPOLECCHl U Maremarnuecknii TuKTaHT MHauBuayanpHas
SBJICHUS;, IOHUMAaHUE camMocCTosiTeNIbHAs ~ paboTa  MpeacTaBiIeHUE
BO3MOYKHOCTH PEe3yIBTATOB MPAKTHIECKUX PabOT
aKCHOMaTHUYECKOTO
MOCTPOCHUS
MaTeMaTUYECKHX
TEOPHIL;
Bnanenne wmeromamu | OK. 07 JIP 14, | Co3naHue NPOEKTOB B paMKax ypOKa, IIOUCK U
JTIOKa3aTeNIbCTB u JIP 18, | ananmu3 ucTOYHMKOB HH(OpMaIuu, padora c
AJITOPUTMOB PELLIECHUS; JIP19 3azlayaMu npodeccuoHaTHLHON
yMEHHE ux HAIpPaBJIEHHOCTH.
IIPUMEHSATb, TectupoBaHue
IIPOBOJIUTH Maremarnueckuii aukTaHT MHauBuayanbHas

J0Ka3aTCIbHBIC

caMmMoCTosiTeNIbHAs ~ paboTa  MpeAcCTaBICHUE




paccyXJIeHusi B XOJe
pelieHus 3a1ay;

PE3yNbTaTOB MPAKTUYECKUX PaboT

Bnanenue OK. 03, OK. 04 JIP18, JIP | I'pynnmoBoe ¥ CaMOCTOSITEILHOE PEIICHUE
CTaHIapTHBIMU 19 paloHaIbHBIX U UPPALMOHAIIbHBIX,
IIpUEMaMU PEIICHUS MIOKa3aTeNbHBIX, CTEIEHHBIX,
PaLMOHATIBLHBIX U TPUTOHOMETPUUECKHUX ypaBHEHUI u
UPPALMOHAJIBHBIX, HEPaBEHCTB, UX CUCTEM;
II0OKa3aTeJIbHBIX, TectupoBaHue
CTEIICHHBIX, MaremaTtuueckuii OUKTaHT MHAMBHUIYyaIbHAS
TPUTOHOMETPUYECKHX camocrosiTelibHass ~ paboTa  IpeacTaBiICHHE
ypaBHEHHH U pe3yIbTaTOB MPAKTUYECKUX PabOT
HEPABEHCTB, UX
CUCTEM;
UCIIOJIb30BaHUE
TOTOBBIX
KOMIIBIOTEPHBIX
porpamm, B TOM
Yuclie AJIs IOUCcKa
IyTH pEUIEHUs U
WUTIOCTpaLUU
pelleHus] ypaBHEHUI
Y HEPAaBEHCTB;
CdopmMupoBaHHOCTB OK. 03 JIP14, JIP | I'pynnoBoe M caMOCTOSTENBHOE PEIICHUE
MIpEICTaBICHUI 00 | OK. 06 13,JIP 18 | 3amanmii HAa HAXOXKICHHE IPOU3BOJHBIX U
OCHOBHBIX IOHATHUSX, nepBooOpazHbIX  (GyHKUMH.  BbeimoiaHeHue
uaesx U MEeTojaax MPAKTUYECKUX 3aJaHUd C YCTHBIM WU
MaTEMaTHYECKOT O MMCBbMEHHBIM OTBETOM.
aHaIu3a; TecTtupoBaHnue
Marematnueckuii OUKTaHT MHAMBHUIYyaIbHAS
caMoCTosiTeNIbHAs ~ paboTa  MpeAcTaBiIeHUE
pE3yJIbTaTOB MPAKTUYECKUX paboT
Bnagenue ocaoBHbiMu | OK .4 JIP 18, | I'pynnoBoe u caMOCTOSATENBHOE pELIECHUE
noHATHAMH O Iu1ockux | OK.09 JIP 19 T€OMETPUYECKUX 3a]1a4.

U TPOCTPAHCTBEHHBIX
Te€OMETPHUIECKUX
durypax, ux
OCHOBHEIX CBOMCTBaX;
c(hOpMUPOBAHHOCTh
YMEHUSI pacro3HaBaTh
Ha YepTexKax,
MOJIEIISIX " B
pearbHOM MHUpe
reoMeTpUUYecKre
(Gurypsr; npuMeHeHue
W3YyYCHHBIX CBOMCTB
TreOMETPHUYECKUX
buryp u dbopmyn mis
pereHus
FeOMETPUUYECKUX
3aa4 W 3amad C
MPAKTHYECKUM

TectupoBanue
Marematnueckuii IUKTaHT MHAMBHUIYaIbHAS
camocTosiTeNlbHass ~ paboTa  MpeiCTaBICHHE
PE3yNbTaTOB MPAKTUYECKUX PaboT.




COJACPIKAHNUEM,;

CdopMHUpOBaHHOCTH OK.04 JIP 13, | I'pynmioBoe #  CcaMOCTOATENIbHOE peIIcHUE
IIpeJICTaBICHUN o | OK.09 JIP 14, |3amau  mno  Teopuum  BepoATHOCTEM U
nporeccax u JIP 18 MAaTEMATUYECKON CTATUCTHKE.

SIBJICHUSIX, HMEIOIINX TectupoBaHue

BEPOATHOCTHEIMH Marematnueckuii TukTanT. UHAMBHIYaIbHAS
Xapakrep, 0 camocTosTelbHas paboTa npeacTaBleHUuE
CTATUCTUUYECKUX PE3YIbTATOB HPAKTUYCCKUX pa60T
3aKOHOMEPHOCTSIX B

pealbHOM MHpE, 00

OCHOBHBIX TOHSITHSIX

3JI€EMEHTapHOU TEOPUU

BEPOSITHOCTEM;

YMEHUN HaxXOOuTb U

OLICHUBATh

BEPOSITHOCTH

HACTYIUJICHUS

COOBITHIA B

MPOCTEUIINX

MPaKTUYECKUX

CUTYaIUIX "

OCHOBHBIE

XapaKTEePUCTUKU

CIIy4alHbIX BEJINYUH;

Brnagenne nHaBpikamu | OK.05 JIP18, JIP | [louck 1 aHanmu3 MHPOPMALIMY 110 Pa3IMYHBIM
HCITOJIB30BaHUS 19, JIP 20 | pazgenam matematuku B ceTu MHTepHeT u Ha
TOTOBBIX JIPYTUX 3JIEKTPOHHBIX HOCUTESX.
KOMITBIOTEPHBIX TecTtupoBanue

IpoOrpamMm npu Marematnueckuii OUKTaHT MHAMBHUIYaIbHAS

petieHuu 3aaa4d

camMocCTosiTeNIbHas ~ paboTa  MpeAcTaBiIeHUE
PE3yNIbTaTOB MPAKTUYECKUX paboT




